obnacTtu,
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MUHUCTEPCTBO NPOCBEIIEHUSA POCCUMACKOMN ®EJIEPALIUU

MHUHHUCTEPCTBO OBPA30BAHUSA CAMAPCKOU OBJIACTH
IOro-3anagnoe ynpasienue MunucrepcrBa oopasoBanusi Camapckoi 00J1acTu
rocy/iapcTBeHHOe O10zKeTHOe 001eodpa3oBare/ibHoe yupexneHue Camapckoi

obJsiacTu cpeaHsisi 00meo0pa3oBaTeIbHAsA HIK0JIAa 3 TOPOACKOI0 OKpPyra
Yanaesck Camapckoii 001acTu

ITPOBEPEHO

PACCMOTPEHO Crapimuii MeTomucT Y IBEPIIIEHO

Ha 3acefnanuu MO yuurenei p 2 Jupextop I'BOY COIII Ne3
I'bOY COL Ne3 r.0.Yanaesck

TOYHBIX JUCIIUILIAH
r.o.YamaeBck

[TpoToxosn Nel
oT « 28» aBrycra  2026T. Paueiickas H.H. Kouerkosa E.A.

«28» aBrycta 2026 r. Mpukas Ne 41-01
oT «28» asrycra 2026 .

PABOYAS ITPOT'PAMMA
y4eOHOoro npeamera «MaremMaTukKa

(0a3oBbIil U Yyri1y0JIeHHbIH YPOBEHDb)
st ooygaroruxcst 10-11 kmaccos

r.o. Yamaesck 2026



MonenbHas CHHXpOHM3MpPOBaHHAs paboyas mporpaMma 0a30BOTO M YriyOIEHHOTO
m3ydenus npeamera «Martematukay (10 — 11 kmaccer) (mpeametrHas o6nacth «MaTeMaTuka u
nH(popMaTrKa») (ganee COOTBETCTBEHHO — IIPOrpaMMa Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYAeT
MOSICHUTENIFHYIO 3alHCKy, COJEp)KaHUE OOy4YeHMs, IUTAaHHpPyeMble pe3yJbTaThl OCBOCHUS
porpaMMbl 1O MaTeMaTHKe, TeMaTHYecKoe IUIAaHUpPOBaHHE, IepeueHb (KoAu(HUKaTOp)
MIPOBEPSIEMBIX TPEOOBAHUN K pe3yabTaTaM OCBOCHUS OCHOBHOH 00pa30BaTENbHOW MPOTPaAMMBI
CpenHero o01ero o0pa3oBaHus U JIEMEHTOB CO/ICPKAHUS 110 MaTEMaTHKE.

[losicHutenpHast 3amMcka OTpakaeT oOlue LeNnd M 3a7auyd W3Y4YeHHUsS MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTMUYECKUX MPEANOChUIOK K €€ HM3YYEHHIO O0YYarolMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHA, a TaKKe MOAXOAbl K OTOOPY COJAEpX aHHSA, K OIpPEIeIICHUIO
TUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMAaTHUECKOTO TUTAHUPOBAHHUSL.

Conepxanre oOyueHHs] pPaCKpBIBACT COJAEpKaTeNbHbIC JIMHUHM, KOTOPBIE MPEAIararTcs
TUTSE 00SI3aTEIILHOTO M3YyUYEHUS B KaX/I0M KJlacce Ha YPOBHE CPETHEro 00IIero o0pa3oBaHumsl.

[Inanupyemble pe3yibTaThl OCBOEHHUS MPOrpaMMbl [0 MaTeMaTUKe BKJIIOYAIOT
JUYHOCTHBIC, METalpeIMeTHbIe pe3yibTaThl 3a BeChb MEPHUOJ OOY4YEeHHS Ha YPOBHE CPEIHErO
obmiero o0pazoBaHUs, a TakKe MPEAMETHbIE MOCTIHKEHHs OOYdarolerocs 3a KaxIblil Troj
00y4YeHHSL.

HOACHUTEJIBHASA 3AIINCKA

MopnenpHas CHUHXpPOHU3HMPOBaHHAsg pabodas mporpamMma Mo maTremartuke (0a3oBbIA U
yriayOneHHbIil ypoBHU) Ui oOyuatonuxcs 10-11 kmaccoB cocTaBieHa Ha OCHOBE CIIEAYIOIIUX
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbubiii 3akoH OT 29.12.2012r. Ne273-®3 «O06 obpazoBanuu B Poccuiickoii
denepaunny

2. DepepanbHBIH TOCYAAPCTBEHHBI 00pa30BaTEeNbHBIA CTAaHAAPT CpETHEro OOMIero
obpazoBanus ([Tpuka3 MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @denepanuu ot 17 mas
2012 r. Ne413y).

3. ®depepanbHas pabouas TporpaMmMa CpeaHero oOImero oOpa3oBaHHS IpeaMeTa
«Marematuka» (ansa 10-11 kiaccoB oOpa3oBaTenbHBIX OpraHu3anuii). ba3zoBwlii ypoBeHb. —
Mocksa, UCMO. - 2025.

4. @enepanpHas pabodas MporpaMma CpeaHero oO0mero oOpa3oBaHUS MpEeaMeTa
«Marematuka» (st 10-11 xmaccoB 00pa3oBaTeNbHBIX OpraHU3alni). YTIyOJeHHBIN YPOBEHB. —
Mocksa, UCMO. — 2025.

c yuérom PenepanbHoit pabouelt mporpaMMbl BOCIIUTaHHUS.

5. IloctaBnenue ['naBHOTO rocyaapcTBeHHOro canutapHoro Bpada P® ot 02.06.2026 Ne 19
«O0 ytBepxaenuu CII 2.4.2.4283-26 u CaunlluH 1.2.3685-21» (canutapHbie TpeOOBaHUS K
OpraHu3alUsM BOCIIUTAHUSA U 00ydeHHs JeTel)

Peanuzanuss mporpamMmbl  0OecriedyMBaeT OBJAJCHHE KIIOUEBBIMH KOMIIETEHLUSIMU,
COCTaBJISIOUIMMH OCHOBY U CaMOpa3BUTHUS M HENPEPBIBHOIO OOpa30BaHHUS, LIETOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATENILHOTO PA3BUTUS JTUYHOCTH 00YUYaAIOIIUXCS.

B paGoueii mnporpamMme yuTeHbl wHJIeHM U monoxeHUus «KoHUIeNuu pa3BUTHUSL
MaTeMaTHueckoro obpazoBanus B Poccuiickoit denepanun». B coOTBETCTBUM C Ha3BaHHEM
KOHIIETIIMY MaTeMaTu4eckoe 00pa3oBaHUE JIOJDKHO, B YACTHOCTH, peIlaTh 3a/auy oOecrnedeHus
HE00XO0IMMOT0 CTpaHe YHClia BHITYCKHUKOB, MaTeMaTUYeCKasi MOATOTOBKa KOTOPBIX JOCTaTOYHA
JUIS TIPOJOJDKEHUsT 00pa3oBaHUS IO Pa3IMYHBIM HAMpPaBJICHUSM, BKJIIOYas MpenojiaBaHue
MaTeMaTHKHU, MaTeMaTHYeCKUe HCCle0BaHus, paboTy B cdepe NHPOPMALIMOHHBIX TEXHOJIOTUN U
Ip., a Takke o0ecrnedeHus Uil KaXkA0ro oO0ydarolerocss BO3MOXHOCTH JOCTH)KEHUS
MaTeMaTHYECKOM TMOATOTOBKM B COOTBETCTBUU C HEOOXOIUMBIM €My ypoBHeM. VIMEeHHO Ha
peuieHue ITUX 3a1a4 OHa HAaIEJICHA.



B omoxy mmdpoBori TpaHchopmaruu Bcex cdep YEIOBEUECKOW JeATEIbHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM UE€JIOBEKOM 0€3 XOpolled MaTeMaTH4ecKOil
IIOATOTOBKU. DTO 00YCJIOBJIEHO TEM, UTO B HAIIM IHU PACTET YHUCIIO CIIELUAIbHOCTEH, CBA3aHHBIX
C HEMOCPE/ICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: M B cdepe PKOHOMHKH, U B OW3HECe, U B
TEXHOJIOTUYECKUX OONacCTsAX, M Jaxe B TyMaHUTapHbBIX cdepax. Takum oOpazom, Kpyr
o0yJaromuxcs, Uil KOTOPBIX MaTeMaTHKa CTAHOBUTCA 3HAYUMBIM MPEAMETOM, (yHIaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO paciuupsiercsi. B Hero BXOoAsaT He ToOibKO oOywaromuecs,
IUTAHUPYIOIINE 3aHUMAThCsl TBOPUYECKON U HCCIIe10BaTEIbCKONW paboToOl B 001aCTH MaTeMaTHKH,
UHGOPMATUKH, PU3UKHU, SKOHOMUKH U B IPYTUX 00JIACTSIX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JJIs
UCIOJIb30BaHUS B PO(ECCUsX, HE CBA3AHHBIX HEMOCPEICTBEHHO C HEHl.

[TpuknaaHas 3HAYMMOCTh MaTEMAaTHKH OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SIBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpPbhI HALEro MUpPA: MPOCTPAHCTBEHHBbIE (OPMBI U KOJUYECTBEHHBIE
OTHOILICHMSI, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOPUH HEOINPeIeEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMbIX B HENOCPEACTBEHHOM OIbITE, A0 JOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX IS
pa3BUTHsA HAYYHBIX M TEXHOJIOTMYECKUX MHJEH. be3 KOHKPETHBIX MAaTeMaTH4eCKUX 3HaHHUU
3aTpyJHEHO TNOHHMMAaHWE MPUHIMUIIOB YCTPOMCTBA M MCIIOJIB30BaHMSI COBPEMEHHOM TEXHUKH,
BOCIPUATHE U HMHTEpPIpPETalus pa3sHOOOpa3HON COIUAIbHON, SKOHOMMYECKOH, MOJIUTUYECKOU
nHpopManuu, MaaodpPeKTHBHA TOBCEAHEBHAS PAKTUYECKast AATEIbHOCTh. Bo MHOTHX cdepax
npoeCCUOHATTPHON JEATENBHOCTH TPEOYIOTCS YMEHHS BBIIOJHATH PAacy€Thl, COCTABISATH
QJITOPUTMBI, MPUMEHATh (POPMYJIbI, MPOBOAUTH TEOMETPUYECKHE H3MEpPEHHs U IOCTPOEHHUS,
yuTaTh, 00palaThIBaTh, MHTEPIPETHPOBATH M MPEACTABIATh WHGOpPMALMIO B BUAE TaONHL,
JrarpaMM U rpauKoB, IOHUMATh BEPOATHOCTHBIN XapaKTep Cay4alHbIX COOBITHH.

ONHOBpPEMEHHO ¢ paclIUpeHueM cdep NPUMEHEHUs MaTeMaTHKd B COBPEMEHHOM
oO1mecTBe BCE 60Jee BaXKHBIM CTAHOBUTCS MAaTEMAaTUUSCKUN CTUIIb MBIITUICHHS, TIPOSIBIISTFOIITUICS
B ONIPEJIENIEHHBIX YMCTBEHHBIX HaBblKax. B mpoiiecce n3ydeHust MaTeMaTUKH B apceHal NpuéMoB
U METOJIOB MBILUICHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKLUSA U JEAYKLHUS,
0000IIeHHe W KOHKpEeTH3alus, aHajlu3 M CHHTe3, KiIaccuukauus M CcHCTeMaTh3alus,
abctparupoBanue u aHajorus. OOBEKTHI MaTeMaTHUECKUX YMO3AKIIOYEHMH, MNpaBUiIa HX
KOHCTPYUPOBAHMSI PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOEHHH, CIIOCOOCTBYIOT BhIpabOTKe
yMeHusi (OopMyIHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXICHHS, TEM CaMbIM (DOPMHUPYIOT
JIOTUYECKUI CTWIIb MBILIUICHUA. Bexymias posib NpUHAANEKUT MaTeMaTHKe B (OPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBILIUIEHUS U BOCIUTAHUM YMEHHI JEeHCTBOBAaTh MO 3a/laHHBIM
aIrOpuTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHMpPOBaTh HOBbIE. B mpoliecce perieHus
3alad — OCHOBBI JJIsi OpraHu3alMd y4eOHOM JeATeNbHOCTH Ha YpPOKaX MaTeMaTUKH —
pa3BUBAIOTCS TBOPUECKAs U IPUKIIAIHASL CTOPOHBI MBIIIIJIEHUS.

OOyuenne MaTemMaTHke Ja€T BO3MOXHOCTh pa3BUBaTh Yy Y4YalllUXCHd TOYHYIO,
paloHaIbHy0 U UHQOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOIIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaUuecKue CpeicTBa ISl BBIPAXKEHHUS CYXACHUH M HarJsgHOTO HX
IIPECTABIICHHUS.

HeoOxomuMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHUH SIBISETCS
o0miee 3HAaKOMCTBO C METOJaMH MO3HAHUS JIEHCTBUTENBHOCTH, MPEICTaBICHUE O MpEIMETe U
METOJIe MaTeMaTHKH, €ro OTJIMYMAX OT METOJIOB €CTECTBEHHbIX M T'yMAaHHUTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUsI MaTeMAaTUKU Ui PELIeHUs HAay4YHbIX W MPUKIAAHBIX 3a7ad. Takum
o0pa3zom, MaTemMaTuyeckoe 00pa3oBaHUE BHOCUT CBOM BKJaJl B (hopMUpOBaHHE 0OLIEH KYIbTypHhI
4eJIoBeKa.

W3yueHne MaTeMaTUKH  CIIOCOOCTBYET  ACTETHYECKOMY BOCIUTAHHUIO  YeJIOBEKa,



MOHMMAHUIO  KpPacoThl M  U3SIIECTBA MaTEMaTHYECKUX  PACCYXKACHUH, BOCHPHUITHIO
reoMeTpUUYecKrux GopM, YCBOCHHUIO HI€U CUMMETPHUHU.

[TpuopureTHbiMu neasiMu 00ydeHus: marematuke B 10—11 kiaccax kak Ha 0a30BOM, Tak

U Ha yrJ1yOJICHHOM YPOBHSX SIBIISIFOTCS:

— (QopmupoBaHME  IEHTPAJbHBIX  MaTEMAaTUYECKUX  TOHATHH  (YMCIO,  BEJIMYMHA,
reomerpuueckas (Gurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMs), OOeCcIeUnBaIOIIUX
IIPEEMCTBEHHOCTh U NE€PCIIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHMsl 00yJaroLINXCs;

— TMOABEJICHHE Y4YalllMXCsi Ha JOCTYHNHOM JUIsl HHUX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTHKU U OKPY>KaIOLIEro MUpa, IOHUMAHHUI0O MaTEMaTUKH KaK 4acTH OOLIEH KylbTyphl
YeJI0BEYEeCTBa;

— Ppa3BUTHE HMHTEIUICKTYAIIbHBIX M TBOPYECKMX CIIOCOOHOCTEH ydamuxcs, MO3HAaBaTEIbHOM
AKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHHUM, KPUTUYHOCTU MBILUIEHHS, UHTEpeca K U3Y4YEeHUIO
MaTEeMaTHKU;

— (QopmupoBanue (HyHKIMOHAIBHOW MaTeMaTU4eCKOW IpaMOTHOCTU: YMEHHs paclo3HaBaTh
MaTEeMaTUYECKUE aCIEKThl B PEAIbHBIX >KU3HEHHBIX CUTYyallMsIX M HPU HU3YYEHHH JAPYrUX
y4€OHBIX MPEIMETOB, IPOSABICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, (OPMYIUPOBATh UX
Ha SI3bIK€ MAaT€MaTUKU U CO3/1aBaTh MaTeMaTUYECKUE MOJENH, NPUMEHATbh OCBOEHHBIM
MaTeMaTUYeCKUd  ammapaT  Julsl  pelleHuss  MPAKTUKO-OPUEHTUPOBAaHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJY4YE€HHbIC PE3yJIbTaThl.

OcHOBHBIE JIMHM cojJepkaHus Kypca Maremarnku B 10—I11 kmaccax: «Yucna wu
BBIUUCIICHUSY, «Anredpa» («Asnredpandyeckue BbIpaKEHUSA», «YPAaBHEHUS U HEPABEHCTBA),
«Hauana matremarnueckoro ananuzay, «l'eomerpusi» («I'eomerpudeckue GUTypbl U UX CBOHCTBAY,
«M3MepeHrne TeOMEeTpUYEeCKHX BEIHYWH»), «BeposTHOCTh ¥ cTaTucTHKa». JlaHHBIE JIMHUH
Pa3BUBAIOTCS TMapajulelbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOM JIOIMKOHM, OJHAaKO He
HE3aBUCHMO OJHa OT JIpyroil, a B TECHOM KOHTakTe W B3aumojeiictBuu. Kpome storo, ux
O0bEIUHSET JIOTMYECKas  COCTaBIAIOIIAs, TPaJUILHOHHO TpHUCyIlas MaTeMaThKe M|
IIPOHU3BIBAIOLIAS] BCE MaTEeMaTHUECKUE KYPChl M cojepkaTenbHble JIuHUM. ChopMynupoBaHHOE
Bo OI'OC COO TtpebGoBaHHE «yMEHHME ONEPUPOBATH MOHATHUSAMHM: OIpeJesieHHe, aKCHOMa,
TeopeMa, CJEJICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIbHbIE (DOPMYIHPOBKH,
yMeHHEe (OpPMYITHPOBATh OOpAaTHOE W MPOTHBOIIOJIOKHOE YTBEPKACHUE, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIL30BaTh METOJI MaTeMAaTHYeCKONH WHIYKIIMU, MTPOBOIUTH JOKa3aTEIbHBIC
paccyX/JeHMsl NpU pEIIeHUU 3a]ad, OLCHUBATh JIOTMYECKYIO NPAaBHIBHOCTb PACCYKICHUI»
OTHOCHUTCSI KO BCEM KypcaM, a (OpMHUpPOBAHME JIOTUYECKUX YMEHHUH pachpeiesnsieTcs Mo BCeM
rojgam oOy4eHHs Ha YpOBHE CPETHETO 00IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTtemaTHKa SBISETCS OO0sI3aTENBHBIM IMPEIMETOM Ha
JTAaHHOM ypoBHe oOpazoBanus. Hactoseit pabodeli mporpaMMmoit peaycMaTpruBaeTcsl U3y4eHHe
yuebHoro mpeamera «MaTemaTtuka» B pamMKax TpEX y4eOHBIX KypcoB: «AnreOpa W Hauama
MareMaTtuueckoro aHanusza», «l'eomerpusi», «BeposTHOCT, U crartuctukay. dopmupoBaHue
JIOTUYECKUX YMEHUH OCYIIECTBISIETCS HAa MPOTSHKEHUU BCEX JIET O0OyUEHUsI Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus, a JIEMEHTHI JIOTUKH BKJIIOUAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BHIIIIEC
KYPCOB.

B ydeOHOM mmmaHe Ha m3ydenme maremMatuku B 10—11 xmaccax oTBOmUTCS 5 ydeOHBIX



4acoB B HEJNENI0 Ha 0a30BOM YPOBHE B TEUEHHE Kaxa0ro roja odydeHus, Bcero 340 y4eOHBIX
4acoB, ¥ 8 y4eOHBIX YaCOB B HEJICINIO HA YIITYOJICHHOM YPOBHE B TEUCHHE KaXKIIOTO T'0J1a 00yUeHUs,
Bcero 544 y4eOHbIX yaca.

Bo3MoxkHa KOpPPEKTHpPOBKA OOIIEr0 YHCIa YacoB, PEKOMEHIOBAHHBIX JUIS W3YYCHHS
npeaMera, ¢ YY4eTOM HMHIUBUAYAIBHOTO IOAXO0Ja 00pa3oBaTEeNbHBIX OpraHU3aldi K
yIIIYOJICHHOMY M3YYCHHUIO MAaTEMAaTHKH, B PaAMKax COOJIFOJICHHS] TUTHEHUYECKUX HOPMAaTHUBOB K
HeJIeTIbHON 00pa30BaTeIbHON Harpy3Ke.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBLIEI'O OBPA3OBAHUA

N3yyeHne MaTeMaTHKH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS HAIPABIEHO Ha
JOCTIDKEHHE 00YJalOMMHUCS IMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
Pe3yabTaTOB OCBOEHUS YUeOHOIO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbraTe M3ydeHuss MareMaTHKU Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUS Yy
oOyuatomerocs: OyayT chOpMHUPOBAHBI CIEAYIONIUE JIMYHOCTHBIC PE3YIbTATHI:
1) rpaxIaHcKoro BOCHHTAHUS:

COPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3HMIMU  OOYYAIOMIErocsi KaKk aKTHBHOTO W
OTBETCTBEHHOTO 4ICHA POCCHICKOTO OOIIECTBA, MPEICTABICHUE O MAaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHUH, TMPOLEAYp TPa)KIaHCKOTO OO0IIecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUH C UX q)YHKHI/ISIMI/I 1 Ha3HA4YCHUEM,

2) NMATPHOTHYECKOIr0 BOCIHUTAHUS:

c(hopMUPOBAHHOCTH POCCUICKOMN rpak1aHCKOM WJICHTUYHOCTH, YBAXKEHHUS
K TMpOUNUIOMY M  HACTOSIIEMY POCCUMCKOM  MAaT€MaTWKH, I[I€EHHOCTHOE OTHOILIECHHE
K JOCTH)XKEHHMSAM POCCUMCKMX MATEMAaTUKOB M POCCUHWCKOM MaTEMaTHUYECKOM  IIIKOJIBI,
WCIOJIb30BaHUE ITUX JOCTHKEHUN B APYTUX HAyKaX, TEXHOJOTHIX, Chepax IKOHOMUKH;

3) DyXOBHO-HPABCTBEHHOI'0 BOCHUTAHUSI:

0CO3HaHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO IOBEJEHUS, CBS3aHHOIO C NPAKTHYECKUM IPUMEHEHHEM JOCTH)KEHUU
HAayKH M JEATEIBHOCTBIO YYEHOr0, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOCHHE YCTOHYHMBOIO

Oyayero;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

OCTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAasA 3CTCTUKY MATEMATHYCCKUX SaKOHOMepHOCTeﬁ,
00BEKTOB, 3a/ad, PEIICHUMH, PACCYKICHUN, BOCIIPUUMYHBOCTH K MAaTEMAaTHUYECKHM acleKTam
pa3IUYHBIX BUIOB HCKYCCTBA;

5) ¢pu3HYEeCKOro BOCIMTAHMA:

cOpPMHUPOBAHHOCTh YMEHHUS IPUMEHSATh MaTEMAaTHUCCKHE 3HAHKS B MHTEPECaX 370POBOTO H
6e30macHoOro o6pasa JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryisipHas (¢u3ndeckas aKTUBHOCTH),



(u3nyeckoe COBEpPIICHCTBOBAHNE TPU 3aHATHUSIX CHOPTUBHO-0370POBUTENHHON IEATENLHOCTHIO;

6) TPY/0BOI0 BOCIIUTAHHSA:

TFOTOBHOCTb K TPYZAY, OCO3HaHHWE LIEHHOCTH TPYJOJIOOMs, MHTEpeC K pa3iIuuHbIM chepam
npoeCCUOHATILHON JIeSTENbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ MPHIOKEHUSIMH, YMEHHE
coBeplIaTh OCO3HaHHBIM BbBIOOp Oynymiedl mnpodeccun u  peanus3oBbIBaTb COOCTBEHHbIE
KU3HEHHbIC IIJaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO MU
caM000pa30BaHUIO Ha NPOTSXKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUU
IIPAKTUYECKUX 3a7ja4 MaTEMaTUYECKON HAIPaBICHHOCTH;

7) 3KOJIOTHYEeCKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTb JKOJIOTHYECKOMN KYJbTYPBI, [IOHMMAaHHE BIIUSTHUSA
COLIMAJIBHOOKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW W COLMAIBHOW Cpenbl,
OCO3HaHHE TJO00ANBbHOTO XapakTepa JKOJOTMYECKUX MpoOJieM, OpHEHTalus Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWU JJIs PEIleHUs 3a/Ja4y B 00JacTH OKpYXKAoIeH cpeibl, IUIAHUPOBAHHE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCJIECTBAN JUIsl OKPYXKAIOIEN CPEbL;

8) eHHOCTH HAYYHOTO IMO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH H OOIIECTBEHHOW TPAKTUKH, IOHUMAHWE MaTEeMaTHYeCKOW HayKu Kak chepbl
YeJI0BEYECKON NEATEIIbHOCTH, 3TAllOB €€ PAa3BUTUS U 3HAUMMOCTHU JUISl PA3BUTHUS LUMBUIM3ALUH,
OBJIAJICHHUE SI3bIKOM MaTEMAaTUKH U MAaTEMaTUYECKON KyJIbTYpOH KaK CpPeJICTBOM IO3HAHUS MUDA,
TOTOBHOCTB OCYILECTBIIATH IPOEKTHYIO U UCCIEA0BATENBCKYIO IEATENBHOCTD MHIANBUIYaIbHO U B

rpymnIe.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pE3YyIbTATC H3YUCHUSA MATECMATUKU HA YPOBHC CpPCIAHCTO O6I_HCFO O6pa30BaHI/I$I y
06yqa}0meroc;l 6yIIYT C(l)OpMI/IpOBaHBI IMMO3HABATCJIbHBIC YHUBCPCAJIBLHBIC y‘Ie6HBIe HeﬁCTBHH,
KOMMYHUKATHBHBIC YHHUBCPCAJILHBIC yqe6HHe HeﬁCTBHH, PErYIIITUBHBIC YHUBCPCAJIBHLBIC
yqe6HHe HeﬁCTBHH, COBMCCTHaAsA ACATCIbHOCTD.

Ilo3naBaTenbHbIe YHHBepPCAJbHbIE YUeOHbIe NelCTBUS

ba3oBble JJornueckue AeicTBHsA:

— BBUBIATH M XapakTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTeMaTHYEeCKUX OOBEKTOB,
MOHSTUM, OTHOIIEHWH MEXAY TMOHATUIMH;, (HOPMYIUPOBATh OMNPEICIICHUs TOHATUM;
yYCTaHABIIMBATh CYIIECTBEHHbIN NPU3HAK KIAacCCHU(pUKALUU, OCHOBAHUSA IJii OOOOUIECHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJUMOIO aHAIU3A;

— BOCHOpUHUMATH, (GOPMYIHPOBATH M TNPeOoOPa30BBIBATH CYXKJIEHHUS: YTBEpAMUTEIbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YaCTHbIE U OOIIUE; YCIOBHEIE;

— BBUIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIpOTHBOpeuMsi B (hakTax,
JAHHBIX, HAONIOJACHUSAX M YTBEPXKACHUAX; NpElaraTb KpUTEPUU IS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

— JlenaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKIH4YEeHNH, YMO3aKJIIOUEeHUI o aHaJIOTUU;



MIPOBOJAMUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUM (TIPSMBIE U OT
MPOTUBHOT0), BHICTPAUBATh apIyMEHTALIUIO, MPUBOIUTH IPUMEPHI U KOHTPIIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpATh CIIOCO0 pelieHus: yueOHo 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpPATh HANOOJIEE MOIXOAAIIHNHA C YIETOM CAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKHE JeHCTBHUA:

HCII0JIb30BaTh BOMPOCHI KaK HMCCJICIOBATEIBCKUI MHCTPYMEHT MO3HAHHS; (HOPMYIHpPOBATH
BOIPOCHI, (DUKCHUPYIOIIME MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTh MCKOMOE M JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHCE,

MPOBOAWTH  CAMOCTOSTEIPHO  CIUIAHUPOBAHHBIM  JKCIEPUMEHT, HUCCIICJJOBAaHUE  IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro 0OBEKTa, SIBJICHHUS, TPOIECCa, BHISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENILHO (POpMyJIMpOBaTh OOOOIEHHSI M BBIBOJIBI MO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, HCCIICJIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTh TIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOKHOE PA3BUTHE TPOIIECCa, a TAKIKE BBIIBUTATh MPEIION0KEHUS O €T
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BBIBJIATH JepUUuThl MHOOPMALUY, TAHHBIX, HEOOXOAMMBIX Ul OTBETa Ha BONPOC U IS
pelLIeHus 3a/1a4u;

BbIOMpaTh  MHGOpMAIMIO W3 HUCTOYHUKOB  pa3IMYHBIX  THUIOB, aHAJIW3UPOBATH,
CHUCTEMaTH3UpOBaTh M HWHTEPHPETHPOBATH HMH(OPMAIMIO pa3lIWYHBIX BHUIOB U (GOpM
Npe/ICTaBIICHNS;

CTPYKTYPUPOBAaTh HH(OPMAINIO, TIPEACTABIATh €€ B Pa3InYHbIX (POpMaxX, WIITIOCTPUPOBATh
rpadu4ecKy;

OLIEHUBATh HAIEKHOCTh MH(POPMAIIUH 110 CAMOCTOSITENILHO C(hOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHUBepcajbHble Yy4eOHbIe AeiicTBHS
Oo01menue:

BOCIIpUHHUMATh U q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHUH C YCIOBHAMHU W LECIAMU
0O0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHMSI B YCTHBIX M MMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS MO XOJy peIIeHHs 3aayd, KOMMEHTHPOBAThH MOJYyYECHHBIH
pe3ymbTar;

B XO0Je OOCYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI, MpOOIEeMBI,
pelraeMoii 3a1aun, BBICKa3bIBaTh UJICH, HAIIEJICHHbIE Ha MOMCK PEIIEHHs; COTIOCTABISATH CBOU
CYXJIEHUS C CY)KICHUSAMU IPYTUX YIaCTHUKOB AMAI0ra, 0OHapyKUBaTh pa3jinyue U CXO/ICTBO
TIO3HIINI; B KOPPEKTHOW (hopMe POpMyITMpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHIS,
NpEACTAaBJIATEL PE3YJIbTAThl PCHICHUA 3adaydd, OSKCIICPUMCHTA, HCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS € Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHble YHHMBepca/ibHble YuyeOHble [eHCTBHUSA

Camoopranusaunms:



— COCTaBJATh IUIaH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO0 pElIeHUs C Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH M KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN MHTEJJICKT:

— BJaJIeTh HaBBIKAMU MO3HABATENIbHON peduieKCHH KaK OCO3HAHMs COBEpLIAEMbIX IEHCTBUI 1
MBICITUTENIBHBIX ~IPOLIECCOB, HX pe3ylbTaTOB; BIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIEcca U pe3yiIbTaTa PEIICHUs MaTeMaTHUECKOH 3a1a4u;

— TpeaBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpU pPEIIEHWU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JIaHHBIX, HalJEHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

— OILIGHUBATh COOTBETCTBUE PE3yjbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUYHHBI JOCTUKCHUS
WIM HEIOCTHKEHHS] PEe3yNbTaTOB JESATENIbHOCTH, HAXOAWTh OIIMOKY, JaBaThb OLEHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

— TIOHMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYATBHOW pPaOOTHI MpH
pelieHny y4eOHBIX 3a/ady, MPUHUMATh LEeldb COBMECTHOHM MAESITeNhbHOCTH, IJIAaHUPOBATH
OpraHHU3aIMI0 COBMECTHOM pabOThI, paclpenesaTh BUABI padoT, 10rOBapUBaThCs, 00CYKIaTh
MPOLIECC U PE3YNbTAT pabOoThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

— y4yacTBOBaThb B TIpynmnoBbIX (opmax paboTel (0OCyxIeHus, OOMEH MHEHH, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JCUCTBHUS C
IpYTMMH 4YJI€HAMHU KOMAaH[bI, OIEHHBATh KAa4eCTBO CBOETrO BKJaja B OOLIUI MPOAYKT IO
KpUTepUsaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3ynbTaThl OCBOEHMs pabouell mporpamMmbl MO MaTeMaTHKe MpPEeICTaBIEHbI IO
rogaM oOy4YeHHMs B paMKax OTAENIbHBIX KYpCOB B COOTBETCTBYIOLIMX pa3zefiaX HacTOALIEeH
[Iporpammsr.

PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHOACHUTEJBbHASA 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Hauana MaTeMaTHUYECKOTO aHAlUM3a» SBISETCS OJHUM W3
HanOoJyiee 3HAYMMBIX B TPOrpaMMeE CTapIIe IIKOJbI, TOCKOJIbKY, C OIHOW CTOPOHBI, OH
obecreunBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl M3YYEHHUsSI BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C
JIPYTOi CTOPOHBI, GOPMHUPYET JOTUYECKOE M aOCTPAKTHOE MBINIJICHHWE YyYalluXxcsi Ha YPOBHE,
HEOOXOMMOM JJII OCBOCHUSI TH()OPMATHKH, 00IIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHX
JUCHUIUIMH. B paMmkax JaHHOTO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM
COBpEMEHHOW HayKu, KOTOpast GOpMyIHpyeT CBOU JAOCTIKEHUS B MaTEMaTHUECKOH Gopme.

Y4eOHblii Kypc anreOpbl U Haval MaTEMAaTHYECKOTO aHalu3a 3aKIaJbIBA€T OCHOBY IS
YCIICLITHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHUS OCHOBHBIX TEHICHIIUIN
pPa3BUTHSI SKOHOMHUKH M OOIIECTBEHHOM >KM3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BATh HMX I JAIBHEHUIIETo
o0pa3oBaHMs U B MOBCETHEBHOM KU3HU. B TOXKe BpeMs OBIajeHUE aOCTPaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTHYEeCKOr0 aHalIM3a Pa3BUBACT YMEHUE HAXOAUTh



3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, TOKA3bIBATh YTBEPKACHUS C TOMOIIBIO HHIYKIIUU
U pacCyXIaTh JACTYKTHBHO, UCIIOJIB30BaTh 00O0OIIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue M
aHAJIOTHIO, (HOPMHPYET KPEaTHBHOE U KPUTHUECKOE MBITIIICHUE.

B xonme m3yuenus kypca «Anredpa W Havajla MAaTeMaTHYECKOTO aHAIHM3a» ydalluecs
MOJyYar0T HOBBIM OMNBIT PENICHUS MNPHUKIAJHBIX 33734, CaMOCTOSITEILHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJICNICH peallbHbIX CUTYallMid, HWHTEPIPETAIMH TIOJTYYCHHBIX PEIICHHIA,
3HAKOMSTCS C IPUMEPAMU MaTEeMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIi Kypc 00J71alaeT BOCIHUTATEIBHBIM IMMOTEHIIUATIOM, KOTOPBIA peaTu3yeTcsi Kak
gyepe3 yueOHBIN MaTepuall, ClioCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gepe3 cnenupuKy ydeOHOW AeSITeNbHOCTH, TPEOYIOMIEH MPOIOKUTEILHON KOHIEHTPALUU
BHUMaHUs, CaMOCTOATCIIbHOCTH, AKKYPATHOCTHU U OTBETCTBCHHOCTH 3a HOJIy‘-ICHHBIﬁ pe3yiabTar.

B ocHoBe meronuku oOydeHus anredpe M HayajgaM MaTEeMAaTHYECKOIO aHajau3a JIC)KUT
JeSITeTbHOCTHBIN MPUHIUT 00y4eHUSI.
B crpykrype yuebHOro kypca «Anredpa U Hayajla MaTeMaTHYECKOIO aHAIN3a» MOXKHO

BBIJICJIUTh CJICYIOIINE COJIEPKATEIbHO-METOIUYECKUE JUHUM: «YUuciaa M BBIYUCIECHUAY,
«Dyukuu U rpadpukny, «YpaBHEHUSI U HEpaBEHCTBa», «Hauana MaTeMaTH4YECKOTO aHAIMA3ay,
«MHoO)kecTBa U JIorTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOIUYECKHE JTUHUU H3YyYarOTCs Ha
MPOTSHKEHUHM JBYX JIeT OOyueHHUs B CTapIIel IIKOJIe, €CTeCTBEHHO IOMONHSIS JIpyr Opyra u
MOCTENIEHHO HACHIAsACh HOBBIMU TEMaMU MU pazfenaMu. MOKHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO
JTAHHBIN KypC ABJISICTCSI UHTETPATUBHBIM, IIOCKOJIbKY 00BbEIUHSIET B ce0€ COJep:KaHne HECKOIbKHUX
MaTEeMaTHYECKUX IUCIMIUINH, TAKUX Kak anre0pa, TPUrOHOMETPHS, MAaTeMaTHYCCKUI aHAIn3,
TEOpHUs MHOXKECTB, MaTEMAaTHYECKas JIOruKa 1 Jip. [1o Mepe Toro, Kak ydamiuecs OBJIaIEBAIOT BCE
0ojee MIMPOKUM MATEMAaTHMYECKUM amnmapaTroM, y HHUX IOCIEA0BaTeNbHO (GOpMUPYETCS H
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMATHUECKYIO MOJIENb PEAIbHOW CUTYallH, TPUMEHSTh
3HAHUS, TOJTYYSHHbIE MTPU U3YYCHHUH Kypca, JUIS PEIIEHUS] CaMOCTOSATENBHO CPOPMYTUPOBAHHOM
MaTeMaTUYeCKOU 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOW OTBET.

ConepxxarenpHO-METOIMYECKAasT ~ JUHUSA  «Yucrna W BBIYMCICHMSD — 3aBepLIaeT
(dbopMUpOBaHHE HABBIKOB HCIIOJNB30BAHMS JACWCTBUTENBHBIX YHCET, KOTOpOe OBLIO HAayaTo B
OCHOBHOW mikone. B crapmieii mkore Ha 0a30BOM YpOBHe 0co00e BHHUMaHUE YIENseTcs
(OpMUPOBAHUIO TIPOYHBIX BBIYUCIUTENHHBIX HABBIKOB, BKJIIOYAIOMIMX B C€Osl MCIOJIB30BaHUE
pas3nuYHbIX (HOPM 3aMUCH JEHCTBUTENHLHOTO YHCIAa, YMEHUE PAIlMOHATIBHO BBIMONHSTH JEHCTBHS
C HUMH, JeJaTh TPHUKUIKY, OIICHUBaTh pe3yabrar. OOydarmmecss TMOJy4aloT HaBBIKU
MPUOIMKEHHBIX BHIYMCIICHUN, BBIMIOJTHEHUS IEUCTBUM C YMCIIAMH, 3alIUCAaHHBIMH B CTaHIaPTHOM
(dhopme, UCTIOTB30BaHMS MATEMATHICCKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKEHUH.

Ha yray6ienHoM ypoBHe oco0oe BHHMMaHuE yaenseTcss (OpMHpPOBAHHIO HaBBIKOB
paIMOHATBbHBIX BBIYUCIICHUHN, BKIIOYAIOMIMX B CeOs MCIOJNb30BaHUE PA3NUYHBIX (HOpM 3ammcu
4uclia, YMEHHUE JeJaTh MPUKUIKY, BBIONHATh NPUOMIKEHHBIE BBIYUCICHUS, OICHUBATH
YHCIIOBBIC BBIPAKEHHsI, pabOTaTh C MaTeMaTHYECKHMMH KOHCTaHTaMH. 3HAKOMBIE YYalIuMCS
MHOXECTBAa HATypaJbHbIX, LEJIbIX, PALMOHAIBHBIX W JACHUCTBUTENBHBIX YHMCEN JOMOJHSAIOTCS
MHOJKECTBOM KOMIUJIEKCHBIX 4YHucCeld. B KaXJaoM U3 HTUX MHOXKECTB pPacCMaTpUBAIOTCA
CBOWCTBEHHBIE €My cheruduyYecKne 3aadud WU ONeparu: JCJICHHE Hallelo, ONEPUPOBAHHE
OCTaTKaM{ Ha MHOXECTBE IEJIbIX YHCEN, 0COOBbIe CBOWCTBA PAIlMOHAIBHBIX W WPPAIMOHATBEHBIX
gucen, apuMeTUUECKHe OTEpalfK, a TaKXXe H3BICYCHHE KOPHS HATypaJIbHOM CTENMEHW Ha
MHOXECTBE KOMIUIEKCHBIX uuced. biaromaps mnoclieqoBaTelbHOMY pPAcCIIUPEHUI0 Kpyra
HCIIOIb3YEMBIX YHCEI K 3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHHUS JUIsl PEIICHUS] Pa3TuYHBIX



3aza4 (hopMUpYETCs IPEICTABICHNE O €IMHCTBE MaTEMAaTUKH KaK HAyKH U €€ POJIU B IOCTPOCHHUH
MoOJIeJiell pealbHOro MUPA; HIMPOKO HCIOIb3YIOTCS 0000IIeHE U KOHKPETHU3aIHSL.

Jlunuss «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCs HA MPOTSHKEHUH BCErO OOYy4YCHHS B
CTapiield NIKOJIe, TMOCKOJIbKY B KaxJaoM pazzene I[Iporpammbl npeaycMOTpPEHO pelieHue
COOTBETCTBYIOIIMX 3aaad. B pe3yinbrare ydamuecss Ha 0a30BOM M YIiIy0JIeHHOM YpPOBHe
OBJIQJICBAIOT  pA3JIMYHBIMU  METOJAaMHU  PELICHUS  PAlMOHAIBHBIX,  HPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
a TaKXKe 3ajady, cojepkamux napaMmerpsl. [lomydeHHbIE YMEHHsI HMIMPOKO HMCHOJIB3YIOTCS IPHU
UCCIeIOBaHUH (PYHKIUN C TOMOUIBIO MPOU3BOAHOM, TP PEIICHNH MPUKIIAJAHBIX 33/1a4 U 33/1a4 Ha
HaXO0XJeHWe HauOOJIbIINX U HAMMEHbIINX 3HaYeHU GyHKIMK. JlaHHas copepikareabHas TUHUS
BKJIIOYaeT B ce0d Takke (OpMUpPOBaHHE YMEHHUI BBINONHATH pacuéTel M0 QopMmyiam,
peoOpa3oBaHUs PAIMOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPDAKEHUH, a
TAaK)KE BBIPAKCHHM, COJEpXKAIIMX CTEMeHH U JiorapudMmbl. brnarogaps U3y4eHHIO
anreOpanveckoro Marepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHHUS YdJaluxcs, (GOPMHUPYIOTCS HABBIKM JETYKTUBHBIX DPACCYKICHUH,
paboThl ¢ CUMBOJIBHBIMU (hOpMaMu, TPEICTABICHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIE
paBeHCTB U HepaBeHCTB. AnreOpa mpesiaraeT >(QQeKTUBHbIE HHCTPYMEHTBHI MAJSl pElIeHUs
MPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HarJIAIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
SI3bIKA HAYKHU.

CopepxarenbHo-MeTOAUYeCKast IMHUA «DYHKIIUU U TpauKu» TECHO MEPEIUIeTaeTcs C
JIPYTUMU JTUHUSIMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T MOCJIeI0BATEIbHOCTh U3YUCHUS
Matepuaia. M3yueHue creneHHOMU, MoKa3aTelnbHOM, JorapuMUIecKoil 1 TPUTOHOMETPUUYECKUX
(GyHKIUH, UX CBOMCTB M TpaMKOB, UCTOIL30BAaHUE (PYHKIMN I PEUICHUS 3a1a4d U3 IPYTHX
y4eOHBIX IPEIMETOB U PealbHOM )KM3HHU TECHO CBS3aHO KaK ¢ MaTEeMaTHYECKUM aHAIM30M, TaK U
C pellieHueM ypaBHeHU 1 HepaBeHCTB. [Ipu aToM Oounbiiioe BHUMaHUE yenseTcs GOpMUPOBAHUIO
YMEHHUSI BBIpaKaTh (OpMyJIaMU 3aBHCHUMOCTH MEXIY Pa3IHMYHbIMH BETUYMHAMH, UCCIIEIOBAThH
noJiydeHHbIe (PYHKIIUH, CTPOUTh UX rpaduku. MaTtepuain 3Tol coAepKaTenbHOW JIMHUN HalleJeH
Ha pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIUYMHAMH B
paznmuyHOi (popMe: aHATUTUUYECKOM, Tpaduueckoi U cioBecHO. Ero m3ydeHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHHWI0O M KOHKpPETH3alluH,
WCMOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHas quHus «Hauana MaTeMaTHyecKOro aHalll3ay MO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTH4YECKUX, TaK U MPUKIAIHBIX 33]a4, JTOCTYIHBIX IIKOJIbHUKAM, TaK
KaK y HUX TOSIBISETCS BO3MOXHOCTb CTPOUTH TpaUKU CIOXKHBIX (PYHKIIHA, OMpeneisTh UX
HauOOJbIINE U HAUMEHBIITNE 3HAYCHHUSI, BBIYUCIATh MJIOMAAN GUTYp U OOBEMBI Tell, HAXOIUTh
CKOPOCTH U YCKOpeHMs mpoueccoB. JlaHHas coaep)karenbHas JMHUS OTKPHIBAET HOBBIE
BO3MO>KHOCTH TIOCTPOEHUSI MAaTEMAaTHIECKUX MOJICNICH PEaIbHBIX CUTYAIIN, IO3BOJIET HAXOUTh
Haujydlee penieHue B TMPUKIAIHBIX, B TOM YHCJIE COIMATHHO-DKOHOMHUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(hopMaTBHO-JIOTHYECKOTO M KPEAaTHBHOTO MBINUICHHS, (DOPMUPOBAHUIO YMEHHMI pacro3HaBaTh
MIPOSIBIICHUSI 3aKOHOB MaTeMaTHKW B Hayke, TeXHHKE W HcKyccTBe. OOydaromuecs: y3HAIOT O
BBIIAIOIINXCS Pe3ysbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKU KaK HAyKH, U 00 UX
aBTOpax.

CopepxarenpbHO-MeTONMYECKas TUHUS «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ce0s
AJIEMEHTBI TEOPUH MHOXECTB W MaTEMaTHYECKOW JIOTHKH. TeopeTHKO-MHOXKECTBEHHBIC
MIpe/ICTaBICHHs] MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU W Mpeajaralor Haubolee



YHHUBEpPCAJIbHBIA S3bIK, OOBENUHSIONMN BCEe pa3fesibl MaTeMaTHMKU M €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE AUCLMILIUHBI U UX MPUIIOKEHUS B enuHoe 1enoe. [loatomy
BXHO JaTb BO3MOXXHOCTb IIKOJILHUKY TIOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMaTHKH U UCIIOIB30BATh €T0 JIJIsl BRIPAKEHUS CBOMX MBICIEH. J[pyruM BasKHBIM
MIPU3HAKOM MAaTEeMaTUKU KaK HAYKHU CIIeIyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh 000CHOBAHUIA
U CIIeIOBaHME ONPEAeIEHHBIM MPABUIIaM ITIOCTPOCHUS 10KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTHYeCKON JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS  y4alluxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKICHHUS Ha OCHOBE JIOTUYECKUX MPaBUI, POPMHUPYET HABBIKU
KPUTHUYECKOT'O MBIIIICHHUS.

B yuebHOM Kypce «Anredpa 1 Hauana MaTEMaTUYECKOT0 aHAIN3a» PUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMs, KOTOpBIE MpPHU3BaHBI CHOCOOCTBOBATH (HOPMHUPOBAHHIO
HABBIKOB IMOCTPOEHUS MOJIeNiel pealbHbIX CUTYallUid, UCCIEAOBAHUS ITHUX MOJENEH C MOMOIIBIO
anmaparta anreOpbl ¥ MaTeMaTHYeCKOro aHalin3a, MHTEPIPETAlUu MOJTYYSHHBIX Pe3yJIbTaToB.
Takue 3a7anus BIUIETEHBI B KaXIbIi U3 pa3zaenoB [IporpaMMel, MOCKOIBKY BeCh MaTepHal Kypca
IIUPOKO UCIIONB3YETCS AJIs PElIeHUs] IPUKIIATHBIX 3a/1a4. [Ipu pereHnn peanbHbIX TPaKTHUECKUX
3aJad  yyalquecs pa3BHUBAIOT HAOIIOAATENBHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEpPHOCTH,
abCTparupoBaThCsi, HMCIOJIB30BATh AHAIOTHIO, 0000IATh W KOHKPETH3HPOBATH IPOOIEMY.
JlesTenbHOCTh TIO ()OPMHPOBAHMIO HABBIKOB PEIICHHUS TMPHUKIAIHBIX 337ad OpraHU3yeTcs B
mporiecce U3y4eHns BCEX TeM Kypca «Airedpa v Hayajga MaTeMaTHIeCKOTO aHAIH3ay.

OO1iee 4ymuClIO YacoB, PEKOMEHAOBAHHBIX ISl U3ydeHHUs Y4eOHOro Kypca «Amnrebpa u
Havyajla MaTeMaTHIeCKOro aHau3a», Ha 6a3oBom ypoBHe — 170 yacos: B 10 kiacce — 68 vacos (2
yaca B Heaenmo), B 11 kimacce —102 yaca (3 gaca B HEEIIO).

OO1iee 4MCIIO YacoB, PEKOMEHJAOBAHHBIX JUIsl M3Yy4eHHUs Y4eOHOro Kypca «Amnredpa u
Havajla MaTeMAaTHYECKOTO aHAJIM3a» Ha yriayo0JéHHOM ypoBHe, — 272 vaca: B 10 kmacce — 136
vacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B Heento). Bo3MoskHa KOPPEKTUPOBKA
OOIIero 4YmWclia 4YacoB, PEKOMEHIOBAHHBIX [UIS W3y4eHHS Yy4eOHOTrO Kypca, C YYETOM
WHIWBUIYAIBHOTO TOIXO0Aa O0Opa30BaTENbHBIX OpPraHM3alUd K YIIyOJIEHHOMY HW3YyYeHHIO
asireOpbl ¥ Hayal MaTeMaTHYECKOro aHajIu3a, B paMKax COOJII0IeHHs THTHEHNYECKUX HOPMAaTHBOB
K He/leJIbHOIM 00pa3oBaTeIbHOI HarpysKe.

MNPEIMETHBIE PE3YJIbTATHI
K koHI1y 00y4eHns 00y4aromuiicst MoJy4duT CIeAYIOIIHE TPeIMETHbIE PE3yIbTAThI:

10 knacce
ba3osblii YPOBEHb
Yucja v BbIYMCIEHUS

OTIEpUPOBATh TOHATHSMHU: PAIMOHATBFHOE M JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS
U JAecATUYHas IpOOk, MPOIICHTHI;

BBITIONHATh apu(METHYECKHE OIEepalrd C palHoOHAIbHBIMU M JICHCTBUTEIHHBIMU
YHCJIaMH;

BBHITIONHATh MPUOIMKEHHBIE BBIYMCICHUS, WCIONB3ys MpaBWIa OKPYTJEHUS, [enaTh
MPUKUJKY U OLEHKY pe3yJibTaTa BIYUCICHU;

OTIEpUPOBATH TIOHATHAMU: CTETCHB C IIEJIBIM TIOKa3aTesieM, CTaHaapTHas ¢opMa 3arucu
JEHCTBUTENLHOTO YHCIa, KOPEHb HATypaJlbHOM CTEMEHU, MCIOJb30BaTh MOAXOIAIIYI0 (hopmy
3alMCH JAEHUCTBUTENBHBIX YHCEN ISl PEUICHUS] MPAKTUYECKUX 3a]ad U MPEACTaBICHUS JaHHbIX;



OIIEpUPOBATh NOHATHUAMU: CUHYC, KOCHHYC M TAHT'€HC IIPOM3BOJIBHOIO YIJIa, UCIOJIb30BaTh
3aIUCh MMPOU3BOJIBHOTO yIjla Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
YpaBHeHus 1 HepaBEeHCTBA:

OnepupoBarh MOHATHAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE, PALIUOHAIIBHOE,
UppalMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUECKHMX  BBIPQKEHWH M pemarth
TPUTOHOMETPUUECKUE YPABHEHUS.

Brimonsate npeoOpa3oBaHus LEJbIX, PALMOHATBHBIX U UPPAMOHAIBHBIX BBIPAKCHUNA U
pelaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIS PEIICHUsS MAaTEMATHYECKUX 3aa4 U 3a/1a4 U3
pa3nuyHbIX 001acTel HAYKU U peasIbHOM KU3HHU.

MogenupoBaTb pealbHble CUTyallUM Ha S3bIKE ajareOpbl, COCTaBIATh BBIPAKECHHUS,
YPaBHEHHUs, HEPAaBEHCTBA 10 YCIOBUIO 3a/layd, MCCIEA0BaTh IIOCTPOCHHBIE MOJENH C
HCII0JIb30BaHUEM amrapara anreOpbl.

DyHKUMH ¥ rpadpuKu

OnepupoBaTh NOHATUAMU: (PYHKIMS, CIOCOOBI 3aJaHUs (PYHKIUH, 00JIaCTh ONpEaeIICHUs
¥ MHO>XECTBO 3HaYeHUN PYHKUUH, rpaduK (YHKIIMH, B3AUMHO 00paTHBIE (PYHKITHH.

OnepupoBaTb NOHATUAMHU: UYETHOCTb M HEYETHOCTh (YHKUUHU, HYIU (QyHKUHUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpa@uku GyHKIUHN IS peLLICHUs] ypPaBHEHUH.

Crpoutb ¥ 4yuTaTh rpa@uKu JUHEHHON (QYHKIMM, KBaJApaTUYHON (PYHKLIMHU, CTEIIEHHON
(YHKINU C LENBIM MTOKa3aTeIeM.

Ucnons3oBarh rpapuku QyHKIUN A MCCIAEAOBAHUS MPOILECCOB M 3aBUCHUMOCTEH IPHU
pelIeHny 3a/a4d U3 APYTux y4yeOHbIX MPEIMETOB U pealibHOM >KM3HU; BbIpaxarb (QopMmyiIaMu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Havyana MaTemaTH4eckoro anajiusa

OnepupoBaTh NOHATHUSMU: IOCIEA0BATEIBHOCTD, apU(PMeTHYECKass U reOMEeTpHUIecKast
IIPOrpecCuu.

OmnepupoBath NOHATUSMU: OECKOHEUYHO YOBIBAIOIIIAs TEOMETPUYECKAs TPOTPECCHs], CyMMa
0eCKOHEYHO yObIBaIOLIEi reOMETPUUECKON TPOTPECCHH.

3a/1aBaTh MOCJIE0BATEILHOCTH PA3IMYHBIMU CLIOCO0AMU

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U IPOTPECCUM IJIsl PELIEHMS] pEAJIbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa 1 JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPALINU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH alllapart sl ONMCAHUs peaJIbHBIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHNH 33/1a4 U3 JPYTruX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIIPENIEIIEHUE, TEOPEMA, CIIEICTBUE, T0KA3ATEIBCTBO.

Yri1y0/1eHHBIH ypPOBEHb

Yuciaa 1 BLIYHCIEHHS

CB00OOAHO ONIEPUPOBATH MOHATUSIMHU: PAITMOHATHHOE YUCIIO, OECKOHEUHAS TIEPUOUICCKAS
Ipo0b, TPOIEHTHI; WPPAMMOHAIEHOE YHCIO0; MHOXECTBA PAllMOHAIBHBIX W JICUCTBUTEIHHBIX
YHUCeI; MOJYJIb ICMCTBUTEIBHOTO YHCTIA.

[TpumMeHsATh APOOU W TIPOIEHTHI I PELICHHUS MPUKIAIHBIX 3a7a4d U3 PA3IMIHBIX OTpacliieit



3HAHUM U PeayibHON KU3HHU.

[TpumeHsaTh TPUOIMKEHHBIC BBHIYMCICHUS, MIPABUJIA OKPYIJICHUS, MPUKHUIKY U OLCHKY
pe3yJIbTaTa BEIYUCICHUN.

CB00OO/HO OmEpUpOBaTh MOHATHEM: CTENEHb C IEJBIM IOKAa3aTeJeM; HCIIOJIb30BaTh
NOJIXOAAIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN Ui PEUICHHUsS NPAaKTUYECKUX 3a1ad U
IIPEICTABICHUS JaHHBIX.

CB00OAHO OIEpUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPAIILHOM CTENEHH.

CB000OHO OnIEpUPOBATh MTOHATUEM: CTEIIEHb C PAL[MOHAIIbHBIM IIOKA3aTEIEM.

CB00OHO ONEpUPOBATH MOHATUAMU: JOrapu(M dKcia; AECATHUHBIE U HAaTypajbHbIE
Jorapu(Mel.

CB00OHO ONEpHUPOBATH MOHATHUSAMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHTCHC YUCIOBOTO
apryMeHra.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI0 apryMeHTa.
YpaBHeHus 1 HEPaBEHCTBA

CBoOosHO  omepupoBaTh  MOHATHSMU:  TOXAECTBO, ypaBHEHHE, HEpPaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U yPaBHEHUSA-CIICCTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

[IpuMeHsTh paziuyHble METOJbl PEIICHUS PALUOHAIBHBIX M JAPOOHO-pAllMOHAIBHBIX
YpaBHEHUI; IPUMEHSTh METOJI UHTEPBAJIOB JIJIsl PELLIEHHSI HEPaBEHCTB.

CB00OOIHO OmEepHpOBATh MOHATHAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOW; MHOTOWIEH C
HeNbIMHA K03 puimeHTaMu, KOpHA MHOTOWICHA; TPUMEHSATH JeJICHHEe MHOTOYJICHa HA MHOTOWICH
C ocTaTKoM, TeopeMy besy u reopemy Buera i pemenuns 3anad.

CB0oOOHO oOIEepUpOBaTh MOHATHAMM: CHCTEMa JIMHEWHBIX YypaBHEHUH, MaTpuIa,
ONPEACIUTENIb MATpULBl 2 X 2 M €ro TeOMETPUYECKUH CMBICH; HCIOJb30BaTh CBOWMCTBA
onpeaenuTens 2 X 2 1 BBIYUCIEHUS €ro 3HAYEHUs, NPUMEHATH ONPENEIUTENHN Ui PEIICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHMI; MOJEINPOBATH PEAIbHBIE CUTYallud C IOMOLIBIO CHUCTEMBI
JUHEHHBIX ypaBHEHWI, HCCIEA0BaTh IOCTPOEHHbIE MOJEIM C TMOMOIIbI0 MaTpUll H
orpeaenuTeNeld, THTEPIPETUPOBATh MOJy4YEHHBIN Pe3ybTaT.

Hcnonp30BaTh CBONCTBA JEHCTBUI ¢ KOPHAMU ISl IPe0Opa30BaHUS BHIPAKECHHN.

BeimonHATe npeoOpa3oBaHMsS UMCIOBBIX  BBIPAKEHHUH, COAEp)KAIIMX CTENEHUH C
paloHaIbHBIM TOKA3aTEJIEM.

Hcnonp3oBatk cBoiicTBa JjorapumoB Il  MpeoOpa3oBaHUs  JIOTapUPMUUECKUX
BBIPAKEHU.

CBoOosHO  omepupoBaTh  MOHATUSAMHU:  UppalMOHANbHBIE,  IOKa3aTelbHblE U
norapuMHUUECKUe ypaBHEHUS; HaXOAUTh UX PEIICHUS C MOMOIIBI0 PaBHOCHIBHBIX IEPEX0/10B
WM OCYUIECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHATH  OCHOBHBIE TPUTOHOMETpUYECKHE (GOopMysbl Ui  IpeoOpa3oBaHUsS
TPUTOHOMETPUYECKHUX BBIPAKEHH.

CB0OOOIHO oOmEepupoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE; MPUMEHSITh
HeoOxouMble (YOPMYIIBI AJIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.

MonenpoBaTh peajibHble CHTYyalldd Ha S3bIKE aireOpbl, COCTAaBISATh BbIPAXKECHMUS,
YpPaBHEHUs, HEPABEHCTBA IO YCIOBUIO 3aJa4yM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJIEIH C
MCIOJIb30BAHUEM allliapaTa ajareopsl.

DyHKIUH ¥ TPAQUKH

CB0OOHO oOmepupoBaTh MOHATUSIMH: (YHKIHS, COCOObI 3agaHus (QYHKUIUHU; B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (yHKIMHA; Tpapuk (QYHKIMH; BBINOJHATH >IIEMEHTapHbIE
npeoOpa3oBaHus rpauKoB (byHKIMHA.



CB0OOIHO oOmepupoBaTh MOHATUAMHU: OO0JIACTH OMPEIENICHUS U MHOXECTBO 3HAUYEHUI
GbyHKIMH, HYIH QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CBOOOTHO OmMEepUpOBATh MOHATHSAMH: YETHBIC U HEUETHBIC (DYHKIWHU, TEPUOIUYECKUE
(GYHKIIUM, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl W MHHUMYMBI (YHKIIUH,
HauOOoJbIIIee U HANMEHbIIEE 3HAaUCHNE (DYHKITUU HA POMEKYTKE.

CBOOOJHO OmEpHpOBaATh MOHATUSMHU: CTENCHHAs (PYHKIHS C HATYPaJbHBIM M IIEIBIM
nokasaresnemM, rpaduk CTENeHHON (DYHKUIMU C HATypalbHBIM U LIEJbIM IOKaszareiaeM; rpaduk
KOPHSI n-O CTENeHH KaK (yHKIIMH 0OpaTHON CTENEHH ¢ HATypaJIbHBIM IOKa3aTeleM.

OnepupoBarTh MOHATUSMHU: JIMHEWHas, KBaApaTUyHas W ApOOHO-IMHEWHas (YyHKIUY;
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIeIOBaHUE U TOCTPOCHUE UX TPAPUKOB.

CB00OIHO OonepupoBaTh MOHATUSAMU: MOKa3aTeNbHAs U Jorapudmuueckas QyHKINUU, UX
CBOWCTBA U TpaMKH; UCIIOJIB30BATh UX TPAPUKHU ISl PEIICHUS YPABHCHHIA.

CBOOOIHO OTEpHPOBATh MOHATUSMHU: TPUTOHOMETPHUUYECKAsT OKPYKHOCTh, OMpEeIICHUE
TPUTOHOMETPUYECKUX (QYHKIIUNA YUCIOBOTO apPIyMEHTA.

Wcnonb3oBark rpaduku QyHKIUN I UCCIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEH TpH
pelleHnr 3a/ad U3 APYTuX y4eOHbBIX MPEIMETOB U peallbHOM >KM3HU; BbIpaxarbh (QopmMylaMu
3aBUCUMOCTH MEXIY BEJIMYMHAMU.

Havajia MaTeMaTH4€CKOI0 aHAIU3a
CB00OMHO OmepHpOBATh MOHATHIMH: apupMETHYECKass U TeOMETPUYECKasi MPOrPECcCHs,

0ecKOHEeuHO yObIBarolasi reOMeTpUIecKas MPOrpeccusi; TMHEHHbIM U SKCIIOHEHIMAIBHBINA POCT,
(opMyIa CI0XKHBIX IPOLIEHTOB; UMETh IIPECTABIEHUE O KOHCTAHTE €.

Hcnonp30BaTh NPOrpecCri IS PELLIEHUS peallbHbIX 3a/1a4 IPUKJIaJHOTO XapaKTepa.

CBoOOHO  oOmepupoBaTh MOHATHSAMH:  IIOCIIEAOBATEIBHOCTh, CIIOCOOBI  3aJaHus
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEA0BATEIBHOCTH; TIOHUMATh OCHOBBI
3apO’KJIEHUS MaTEMaTUYECKOr0 aHajIn3a Kak aHajan3a OECKOHEYHO MaJlbIX.

CB000IHO OnepupoBaTh MOHATUAMU: HENMpEpPbIBHbIE (YHKIMHU; TOUYKH pa3pbiBa rpaduka
(GyHKIMU; aCUMIITOTHI rpaduKa GyHKIUH.

CB0oOOIHO omepupoBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAS Ha OTPE3Ke; MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMM JIsl pEIICHU 3a/1a4.

CB0OOOJHO oOmnepupoBaTh MOHATHSAMH: IepBasi W BTOpas NPOU3BOJHBIE (DYHKIIMH,
KacarenbHas K TpaduKy QyHKIMH.

Beluucnate mpoW3BOJHBIE CYMMBI, IPOM3BEICHHS, YAaCTHOIO M KOMIIO3ULHH JIBYX
(GyHKUMH; 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH.

Hcnonb30BaTh reoMeTpUYECKUi U (PM3NYECKUI CMBICI IPOM3BOIHON ISl pEeLIeHUs 3ajiay.
MHo:xkecTBa U JIOTHKA

CB0001HO OTIEpUPOBATH MOHITUSIMHU: MHOKECTBO, ONIEPALIUY HAJl MHOKECTBAMHU.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Il OMUCAaHUs PEAIbHBIX ITPOLIECCOB
U SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

CB0OOIHO oOmepupoBaTh MOHATUSIMU: OIpeleeHHe, TeOpeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, pPABHOCUJIBLHBIE ypPaBHEHUS U
HEPABECHCTBA.

11 kaace
ba3oBblii ypoBeHb

Yucia v BBIYUCJICHHUA



ONEPUPOBATH IOHATHUSAMHU: HATypalbHOE, LEJI0€ YHUCIIO, HCIONb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIl, PA3JI0KECHHUE YUCIIa Ha POCTHIE MHOXKUTEIH IS PELICHMS 3a/1a4;

OIEPUPOBATH [IOHATHEM: CTEIIEHB C PALIMOHAJILHBIM IT0OKA3aTeNEM;

OIIEpPUPOBATH MOHATUAMMU: JIOrapU(pM UUCIIa, AECATUUHbIE U HaTypallbHbIE JOrapU (MBI
YpaBHeHHsI U HEPABEHCTBA:

IPUMEHATh CBOMCTBAa CTENEHM [Uid HIpeoOpa3oBaHUs BBIPAXKEHUH, ONEpUPOBATH
MOHATHUAMM: I10Ka3aTEIbHOE YPABHEHNUE U HEPABEHCTBO, PEIIATh OCHOBHBIEC TUIIBI ITOKA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB;

BBITIOJIHATE TPEOOpPa3OBaHMs BBIPAKEHUH, COJEpXKAIUX JOrapu(Mbl, ONEPHUPOBATH
MNOHATUSAMM: JIOTapU(MHUUECKOE YpPAaBHEHME U HEpPaBEHCTBO, pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUN 1 HEPABEHCTB;

HaXOJWUTbh PEIICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUU U €€ PEILCHHUE,

HCIIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUM ISl pEIIEHUS IPAKTUYECKUX 3a]1a4;

HaxOJUTh PEIICHMS IIPOCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U
HEPAaBEHCTB;

MOJIEJIUPOBATh pealibHbIe CUTYallMU Ha A3bIKE aJIreOphl, COCTABIATH BBIPAKCHHUS,

YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4d, UCCIEN0BATh IMOCTPOCHHBIE
MOJIEJIN C UCIIOIb30BAHKEM allnapaTa ajireopsl.

DOyHKUUM ¥ rpapuKu:

ONEpPUPOBATh MOHATUAMM: Nepuoauveckas (QyHKIUS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMH, TOYKH 3KCTpeMyMma (DyHKIUHM, HauOoJsblllee U HauMEHbllee 3HadeHHs (PyHKIMM Ha
MIPOMEKYTKE, UCIIOIb30BaTh UX JIJIsl UCCIIE0OBAaHUS (PYHKIIUH, 3alaHHON TpaduKom;

ONEpUPOBaTh  MOHATHAMHM:  IpadUKM  TOKa3aTeNbHOM,  JorapudMuyeckol U
TPUTOHOMETPUUECKUX (YHKIMH, n300paxarbh UX Ha KOOPAUHATHOM IJIOCKOCTU U MCIIOJIb30BAaTh
JUISl pEeLIEHUs] YPABHEHUHN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKu JIMHEHHBIX YypaBHEHHH U
HCIIOJIb30BaTh UX JUISl PEILICHUS] CUCTEMBI JINHEWHBIX YpaBHEHU;

UCNOJb30BaTh Tpaduku (GYHKUMHA AN MCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH M3
APYTUX y4EOHBIX AUCIUILIIUH.

Havajna MaTeMaTH4eCKOro aHaIN3a:

OIIepUPOBATh MOHATUSIMU: HENPEphIBHAS PYHKIINS, TPOU3BOIHAS (YHKIUHY,

HCIIOJIb30BaTh F€OMETPUUECKUN 1 (PU3NUYECKUI CMBICI TPOU3BOIHON AJIs peIlieHus

3a1a4;

HaXOJUTh MPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIMM, BBIYUCIATH MPOU3BOIHbBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIINIA;

UCIIOJIb30BATh MPOU3BOJIHYIO JUISL MCCIIENOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSITH PE3YIbTAaThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB;

HCIIOJIB30BATh ITPOU3BOAHYIO JUUISl HAXO0XKICHHS HAWTYYILEro PEIICHHs B TPUKJIAAHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHYECKHX, 3a/1a4aX;

OTIepUPOBAThH MOHATUSAMU: MEPBOOOpPa3Hasi U MHTErpall, IOHUMATh T'€OMETPUUECKUN U
(bu3nyecKuil CMbICT UHTETpaa;

HaXOJUTh EPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKINN, BBIYUCIATH UHTETPal 10 (popmysie
Hrrotona—Jleionua;

pelaTh NPUKIIAJAHbIE 33/1a4H, B TOM YUCIIE€ COLIMATIbHO-DKOHOMUYECKOTO U (PHU3UUECKOTO
Xapakrepa, CpeCTBAMUA MaTEMATUYECKOr0 aHAJIN3a



Yray0aéHHbIN YPOBEHb

Yucia 1 BBIYMCICHUS:

CBOOOJHO ONEpPUPOBATh MOHATUSAMM: HaTypajlbHOE U I€JI0€ 4YHCIO, MHOXECTBa
HATypaJIbHBIX U LIEJIBIX YMCEJI, UCII0JIb30BAaTh IPU3HAKU JenuMocTH Lenbix yncen, HOJ u HOK
HaTypaJIbHBIX YUCEJI AUl PEIIEHUs 3a7a4, IPUMEHATh alroput™ EBkinuaa;

CBOOOJHO ONEpPUPOBATh MOHATUEM OCTAaTKa 110 MOAYIIIO, 3alIUChIBATh HATypaJbHbIE YUCIIA
B Pa3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOO/IHO ONEpPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCe, MPEJICTaBIIATh KOMIUIEKCHBIE YUCIIAa B anre0panveckoil ¥ TpUTOHOMETpUYecKoi (opme,
BBINOJIHATH apU(METUYECKHE OTIEepallii C HUMHU U U300paXkaTh Ha KOOPAUHATHOM TIIOCKOCTH.
YpaBHeHHs U HEPAaBEHCTBA:

CBOOOZIHO  OIEpUpPOBATh  TOHATUSAMH:  UpPPAlMOHAIBHBIC,  [OKa3aTeNbHBIE |

Jorapu(pMUUECKUe HEPAaBEHCTBA, HAXOJUTh UX PEIIEHUS C IOMOIIBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH pelieHMH TPUTOHOMETPUYECKOTI0 YPABHEHUS; CBOOOIHO

OIEPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
HE00X0AUMBIE (OPMYIIBI JUISI PEICHUS OCHOBHBIX THIIOB TPHUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJHO ONIEPUPOBATH MOHATUSIMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTD PELICHUS

CUCTEMBl M COBOKYIIHOCTEH pallMOHAJIBHBIX, MUPPALMOHAIBHBIX, IOKAa3aTEIbHBIX M
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB;

pelate palUoHaJbHbIC, HWpPpaLMOHAIBHBIE, IIOKa3aTebHble, JorapuMuueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEP KAILNE MOAYJIN U ITapaMeTPBhI;

MIPUMEHSTH rpauuecKre METObI JIs PEIICHUs] ypaBHEHUI 1 HEPABEHCTB, a TAKXkKe 3a/1a4
C IapaMeTpaMHu;

MOJIETTUPOBATh peajbHble CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4U, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIIN
C UCIIOJIb30BaHUEM armapara ajareOpbl, THTEPIPETUPOBAThH MOJTYYEHHBIN pe3ysbTarT.

DyHKIUH ¥ TPAPUKHU:

CTPOUTH I'paUKH KOMIO3ZUIMUA (PYHKIMHA C TIOMOILBIO 3JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;

CTPOUTB FreOMETpUUECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM IIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh QYHKIUU JJI1 MOJICTIMPOBAHUS U UCCIIEIOBAHUS peabHbBIX MPOLIECCOB.
Hayana maTeMmaTH4ecKkoro anajmsa:

UCIOJb30BaTh MPOM3BOJHYIO JJIsI HCCIeNOBaHUS (PYHKIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJUTh HauOoJblllee U HaUMEHbIllee 3HAUeHUs (YHKIMU HEMpPEphIBHOW Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXKACHHSI HAMJIYUYIIErO PEIICHUs] B IPUKJIAIHBIX, B
TOM YHUCJIE COLMAIbHO-3KOHOMMYECKUX, 3aJayax, I ONpPENEIeHUs CKOPOCTH U YCKOPEHUs
nporiecca, 3alaHHoro (opMyIoi Uil rpadukom;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: IEPBOOOpA3Has, ONPEeNIEHHbIN HHTETpal,

HaXOJUTh epBOOOPa3HbIE 3JIEMEHTAPHBIX (PYHKIINN U BEIUUCIISTH HHTETpa 1o popMylie

Hprorona—JleiOuua;

HaXOJUTh IUIOIIAIN INIOCKUX (PUTYp U 0OBEMBI TEJI C TOMOIIBIO UHTETPaa;



UMETh TIPEACTABICHUE O MATEMaTHYECKOM MOCIMPOBAHHHM HAa MPHUMEPE COCTABICHHS
mudepeHIaTbHBIX YPaBHECHUIH;

peliaTh MPUKIAIHBIC 33/1a49K, B TOM YHCJIE COIUATBHO-IPKOHOMUYECKOTO U (PH3UIECKOTO
Xapaxrepa, cpe/l.

COJAEPKAHUE YYEBHOI'O KYPCA (I1IO I'OJAM OBYYEHMUA)

10 kaacc
ba3oBblii ypoBeHb

Yucia 1 BBIYMCICHUS

Parmonansueie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOICHTHI, OECKOHEUHBIE
nepuoanyeckue Apobu. Apudmernyeckue OIepalud ¢  palUOHAIBHBIMU  YHUCIIAMH,
peoOpa3oBaHusl YMCIOBBIX BbIpaXeHUH. [IpuMeHeHue npobel M NPOLEHTOB MJs pELIeHUs
IIPUKJIAJHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciIel 3HAHUHN U pealbHOM JKU3HM.

JlelicTBuTenbHbIE yucia. PannoHanbHble U MppaluMOHaibHble 4yHcaa. Apudmernueckue
orepanuy ¢ AeHCTBUTENbHBIMU yuciaMu. [IpuOnmkEHHbIE BBIUMCIEHMS, IPAaBUIa OKPYTJICHMUS,
MIPUKUKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUI.

Crenens ¢ nensiM nokazateneMm. CtanmapTHas GopMa 3anmucy JIEUCTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmeid (opMbl 3alUCH  JI€HCTBUTENBHBIX 4YHCEN Ui PELIeHUs
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypajbHOM cTeneHu. JleHcTBUS ¢ apudMETHYECKUMHU
KOPHSIMHU HaTypajibHON CTETICHH.

CuHycC, KOCUHYC U TaHT€HC YHMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC, ApKTaHI'€HC
YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxkaecTBa U TOX/IECTBEHHbIE TPE0OpPa30BaHUS.

ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIbL.

VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-palliOHANbHBIX YPAaBHEHHI U HEPABEHCTB.

Pemenne nppanoHanbHBIX YpaBHEHHMM M HEPABEHCTB. PellleHne TPUrOHOMETPUYECKUX
YpaBHEHUM.

[IpumeHneHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTHUECKUX 3aja4 U 3a]a4 U3
pa3nuYHbIX 001acTel HAYKU U peaIbHOM KHU3HH.

DyHKIUH ¥ TPAQUKH

®yHukuus, cnocoObl 3a1anus GpyHkuu. ['paduk pynkuun. Bzanmuo oOpaTHbie QyHKIHH.

Ob6nacTh onpeneneHust U MHOKeCcTBO 3HaueHul Gpynkuuu. Hynu ¢pyaxuu. [Ipomexytku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHast (DyHKIMS C HaTypaJbHBIM M IENbIM MOKa3zareneM. EE cBoiicTBa U rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0H CTENEeHH.

TpuronomeTrpuueckas OKPYKHOCTb, OINpeNeieHHe TPUTOHOMETPHUYECKUX — (DYHKIHMA
YHCIIOBOT'O apryMEHTa.



Hayana MmaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH.

MOHOTOHHBIE IOCIENO0BATEIBHOCTH.

Apubdmerndeckass U TEOMETpUYECKash TMPOTPecCHH. becKoHeYHO  yObIBaroIas
reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPHUYECKON MPOrpeccuu
@opMyna CHOXKHBIX HPOLEHTOB. Vcnosib30BaHUE MPOTrpeccuu jsl pelIeHUsl peajbHbIX 3a1ad
MPUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepanuu Haja MHokecTBamH. J(uarpammel Ditnnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 aIapara JJis OMNMCAHMS pPealbHbIX IPOLECCOB W SABICHUM, MPHU
pElIeHNH 3aa4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Ornpenenenue, TeopemMa, CleCTBUE, I0KA3aTeIbCTBO.

Yruy0JieHHbIl YPOBEHb.

Yucna v BoIYMCICHUSA

Pammonanbheie yncina. OOBIKHOBEHHBIE U ACCATUYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue apodu. [lpumenenne qpobeit U NPOIEHTOB /IS PEUICHUS IPUKIAIHBIX 331249 U3
Pa3IMYHBIX OTpACIEH 3HAHUMI U peabHOM )KU3HU.

JleiicTBuTenbHbIe YKcha. PaloHanbHble U HppalMoHalIbHbIE Yncia. ApudMeTHIEeCKHe
omnepaluy ¢ JEUCTBUTEIbHBIMU YMCIIaMU. MoJynb JE€HCTBUTEIBHOIO YHMCIIa U €ro CBOMCTBA.
[IpuOnuxE€HHbIE BBIUKCICHUS, NpaBWJIa OKPYIVICHUS, MPUKUIKA M OLEHKAa pe3yibTara
BBIYMCIICHU .

Crenens ¢ uensiM nokaszareneM. bunom Hetotona. Vicnionb3zoBanue noaxosmiein Gopmsl
3alUCH JEMCTBUTEIBHBIX YNCEIN Ul PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTaBICHUS JaHHBIX.

ApudmeTnuecknii KopeHb HaTypalbHON CTETIEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA; CTENEHb C JEWCTBUTEIbHBIM
ITOKa3aTEJEM.

Jlorapudm uncna. Coiictsa norapudma. JleciTuunble U HaTypaibHbIe JIorapu(MBI.

CuHycC, KOCHHYC, TAHT'€HC, KOTAHT€HC YNCIIOBOTO apryMEHTAa.

ApKCUHYC, apKKOCHHYC M apKTaHI€HC YACIIOBOIO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA

ToxnecTBa M TOXJIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMSL.
PaBHOCUIIbHBIE ypaBHEHUS U ypaBHEHUsI-ceAcTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHHUS IEJIBIX U IPOOHO-PAllMOHANBHBIX YPABHEHUI U HEPABEHCTB.
MHorowieHsl OT OJHON NEPEMEHHOM. JleTleHre MHOTOUYJIEHa HA MHOTOWIEH C OCTaTKOM. TeopeMa
besy. Muorounens! ¢ uensiMu koadunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YMCIOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTETIEHH U KOPHH.

Wppanmonansupie  ypaBHeHHsA. (OCHOBHBIE METOJABl PpEHICHHUS HPpallOHAIbHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEeHUs. OCHOBHbBIE METOJbI PEIIEHUS MOKA3aTelIbHBIX YPABHEHMM.

[TpeoOpa3oBanue BeIpaxkeHui, coaepxaniux jorapudmel. Jlorapupmuueckue ypaBHEHHs.
OCHOBHBIE METOBI PELICHHS JIOTAPU(PMUUIECKUX YPAaBHEHUH.

OcHoBHbIE TpuUroHoMeTpudeckue (opmynsl. IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BbIpaXEHUI. PelieHne TpuroHoMeTpuuecKux ypaBHEHU.

Pemienne cucteM JHMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMBbl JIMHEHMHBIX YpaBHEHHI.



Onpenenurens MaTpuipl 2 X 2, €ro reOMETPUYECKHUUA CMBICI W CBOMCTBA; BBIUUCICHHUE €r0
3HAYEHUS, IPUMECHEHHE ONPENEIUTENS ISl PELICHAs CUCTEMBI JIMHEHMHBIX ypaBHEHUN. Pemenune
MPUKIAAHBIX 3324 C IMOMOILBK CHCTEMBI JUHEUHBIX YpaBHEHUM. MccaenoBaHue MOCTPOEHHOM
MOZIEJIH € ITIOMOILBI0 MAaTPUL] U ONPEACIIUTEIICH.

ITocTpoeHne MaTEMaTUYECKUX MOJEJIECH pealbHOM CUTyallMd C MOMOLIBIO YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4 U 3a7a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U pPeaIbHOM KU3HHU.

DOyHKUMH U TpaPuKu

OyHkus, crnocodbl 3ajaHud (QyHKUuM. B3aumHo oOpathbele QyHkiuu. Komnosunums
¢bynkuuid. ['paduk pyHkmm. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKITHIA.

Ob6nactp onpeneneHus U MHOXKECTBO 3HadeHU pynkumu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. YErHpie u Heu€THble QyHKuMU. Ilepmogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (D)YHKIIMHA. MakCUMyMbl U MUHUMYMBI QyHKIMU. Hambonbliee ¥ HauMeHblee
3Ha4eHUs QYHKLUU HA IPOMEKYTKE.

JIuHeltHast, KBaJpaTU4Has U APOOHO-JIMHEIHAA GYyHKIMU. DIIEMEHTapHOE UCCIIeI0BaHUE U
MIOCTPOEHHE UX I'paUKOB.

CrenenHas (QyHKLUUS C HaTypajbHBIM M LeNbIM Noka3ateneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U rpauk KOpHS n-oif CTENEeHU Kak (YHKIUM OOpaTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTEJIEM.

[Toka3zarenpHast u norapupmMudeckas GyHKIMH, UX CBOICTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKITUH 115 pellieHus ypaBHEHHUH. TpuroHoMeTpudeckas OKpyKHOCTb, OTIPE/ICIICHNE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B peabHbIX Ipolieccax U sABICHUsAX. I papuku peaabHbIX
3aBUCUMOCTEM.

Hayana maTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs MOCIEN0BaTENLHOCTEH. MeTOI MaTeEMaTHYECKOM
MHIYKUMA. MOHOTOHHBIE M OIPAaHMYEHHBIEC IOCIIEN0BAaTENbHOCTH. MICTOpHSA BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u  reoMeTpuyeckas mporpeccud. beckoHeuHO  yObIBaromias
reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBaroIIeil reoMeTpu4ecKoil MpOorpeccuy.
JInHEeNHBIN W OKCHIOHEHIUMaNbHBIM pocT. Yucno e. @PopMyna CIOXKHBIX IIPOLIEHTOB.
Hcnons30Banue Mporpeccuu JUisi peleHus pealibHbIX 3a1a4 PUKIIAJHOIO XapaKTepa.

HenpepeiBHble ¢GyHKIMM M UX cBoWcTBa. TOYkM paspbiBa. ACHMITOTHl TpaduKOB
¢ysakuii. CBoiicTBa (QyHKUMH HENMpephIBHBIX Ha OTpe3ke. MeToa MHTEpPBAJOB AJIsl pElICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPhIBHBIX (QYHKIIUI JIJIs peleHus 3a/1a4.

IlepBas 1 BTopas npousBoaHble GyHKIKU. OnpeaesneHue, FreoOMeTpHUECKUi 1 pU3ruecKuil
CMBICJI IPOU3BOTHON. YpaBHEHUE KacaTeNbHOM K rpaduKky QyHKIUH.

ITpon3BosHbIE MeMeHTapHBIX QyHKIMH. [Ipon3BoaHAsS CyMMBI, TPOU3BEIEHHS, YACTHOTO
Y KOMITO3UIIMH (DYHKIIHH.

MHo:xkecTBa ¥ JIOTHKA

MHokecTBO, OIepalii HaJl MHOYKECTBAMHU U UX CBOMCTBa. [[narpammsl Ditiepa — BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO alapara Uil ONMCAaHUs PEATbHBIX IPOLECCOB H
SIBIIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTHM4YecKOro  OObBEKTa,  CIIEACTBUE,
JI0Ka3aTelbCTBO, PaBHOCHUIIbHBIE YpaBHEHU.



11 knace
ba3oBblii ypoBeHb

Yuciia v BBIYUCICHUS

Harypanbnsle u nensle yncina. [TpusHaku 1e1MMOCTH HENbIX YUCEIL.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uucna. JlecaTuyHble U HATYypaIbHbIE TOTapU(MBI.
YpaBHeHus 1 HEPaBeHCTBa

[IpeoOpazoBanue BeIpaKE€HUI, COAEPIKAIIUX JTOTapUPMBL.

ITpeoOpa3zoBaHne BbIPAKEHUH, COJIEPKALMX CTENEHH C PAaLlOHAJIbHBIM IIOKa3aTEIIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuueckre ypaBHEHHs 1 HEPaBEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PelieHne nmpukiIagHbIX 3a7ad ¢ HOMOIIbIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3aJ]1ay U
3aJ1a4 U3 pazIM4HbIX 00J1aCTe HAyKU U peaIbHOM JKU3HH.

DyHKUMH ¥ rpadpuKu

Oynkmus.  [lepuomnyeckne ¢GyHkuuu. [IpoMexyTKH MOHOTOHHOCTH — (DYHKIIHH.
MaxkcumymMbl 1 MUHHUMYMBI GyHKnud. HanGonbimee u HauMeHblee 3HaueHHE (DYHKIUH Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpauKH.

[Toka3zarenbHas u norapupmMudeckas GyHKIHH, UX CBOMCTBA U Tpa(UKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 1) pEIICHUS] YPABHEHHU U U IMHEWHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB QyHKIMI 7151 UCCIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIIEHUH 3aj]ad U3 APYTUX Y4eOHBIX IPEIMETOB U PeaTbHOU KU3HHU.
Havaja maTeMaTH4eCcKOro aHaJIm3a

HenpepoiBable pyHKIIMU. MeTon MHTEPBATIOB /1J1s1 pELICHHS] HEPABEHCTB.

[TpousBoaHas pynkuuu. 'eomerpudeckuii U Gpu3nUecKuil CMbICI TPOU3BOIHOM.

ITpon3BoiHbIE 371€MEHTapHBIX GYHKIMNA. POPMYIIbI HAX0KJICHUS IPOU3BOAHON CYyMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne NPon3BOAHOM K CCIEI0BAHNIO (DYHKIINIT HA MOHOTOHHOCTbD U 3KCTPEMYMBI.
Haxoxaenne HanbobpIIer0 1 HAMMEHBIIETO 3HaYeHHS QYHKIIUU Ha OTpe3Ke.

IIpuMeHeHre IPOU3BOAHON U HAXOXACHUSA HAUIIYUIIEro PELICHHs B IPUKIAIHBIX
3a/1a4yax, JJs ONpeesIeHUs] CKOPOCTH IMPoLiecca, 3a1aHHOT0 (OpMYJIOi UIH rpapuKoOM.

[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuii 1 pu3M4ecKuil cMbIci. BhluncieHnne uHTerpaga mo
¢dopmyne Hetorona—JIeiiOnuma.

Yri1y0/1éHHBIH ypPOBEHb
Yucyia 1 BLIYUCTIECHUS

HarypanbHble W 1mensie uncia. [IpuMeHEHHWe NPU3HAKOB JEIMMOCTH IIENBIX YHCEN,
HanbOonbImMi o0t enutens (nanee — HOJl) u Hanmenbiee obmiee kpatHoe (nanee — HOK),



OCTaTKOB 110 MOZYJII0, alropuT™Ma EBKiIMa Ui peleHus 3a1ad B LEeNbIX YUCIIax.

KommiekcHple uyncna.  AnreOpamdeckass M TPUTOHOMETpUuYecKass (opMbl  3amucH
KOMIUIEKCHOTO YHcia. ApupMeTHuecKue onepanuy ¢ KOMIUIEKCHBIMH YUCIAMU.

N300pakeHre KOMIUIEKCHBIX YMCell Ha KoopAnHaTHOH mutockoct. @opmyna Myaspa.

KopHu n-oii crenenu U3 KOMIUIEKCHOTO 4Kciia. [IpuMeHeHne KOMIIIIEKCHBIX YUCEIl s
pemeHust GU3MYECKUX U TeOMETPUIECKUX 3a/1aU.

YpaBHeHMsI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb yPaBHEHUH U HEPABEHCTB. PAaBHOCUIIBHBIE CUCTEMBI H CUCTEMBI-
cieCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHH C IOMOIIBI0 TPUTOHOMETPUICCKON
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIEC METO/IBI PELICHHS TIOKA3aTEBHBIX U JIOTapU(MUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOJBl  pPELICHUS CUCTEM M COBOKYIHOCTEH  palMOHAIBHBIX,
UppaloHaIbHBIX, IOKA3aTENbHbBIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

YpaBHEHMs1, HEPABEHCTBA M CUCTEMBI C ITapaMETPaMH.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHMYECKUX 3anad U
3aJad M3 Pa3IUYHBIX oOjacTell Hayku M pealibHOW JKU3HU, HMHTEpIpETalus IOJy4eHHbIX
pE3yIBTATOB.

DyHKIUH ¥ TPAPUKHU

I'padux komno3unmu GyHKIWiA. ['eomeTprudeckne oOpa3sl ypaBHEHUI U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuveckne GpyHKIHH, X CBOMCTBA U I'Pa(UKH.

I'paduueckue MeToAbl pelieHusl ypaBHEHUH M HepaBeHCTB. |'paduueckue MeTo/bl
peuieHus 3a/1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB GYHKUUN IS UCCIEA0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IMPEIMETOB U PEATbHOM KU3HU.
Hayana maTreMaTH4ecKoro aHajmsa

[TpuMeHeHne Npon3BOAHOM K MCCIEIOBaHNIO (PYHKIIMI HA MOHOTOHHOCTb U OKCTPEMYMBI.
Haxosxienne HanboIbIIer0 1 HANMEHBIIEr0 3HaYeHUH HEMPEPHIBHOW (PYHKITUU Ha OTPE3KE.

IIpuMeHeHHEe TPOU3BOAHOW Ul HAXOXKACHHUS HAWIIY4IIEro pPEIICHHWS B INPUKIIAIHBIX
3ajjavax, JJIs OIpeNleIeHUus] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (opMmysaol WiIn
rpagukom.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [lepBooOpa3HbIe 3EMEHTAPHBIX
¢bynkuil. [IpaBuna HaxoXkAEHUS TEPBOOOPA3HBIX.

WNHuterpain. ['eomeTprueckuil cMbIC HHTErpasia. Beranciaenue onpeaeeHHoro NHTerpaia
no opmyne Hetorona—Jleitouuna.

[IpumeHenne wuHTerpana JUis HAXOXACHUS IUIOMIAZeH IUIOCKHX (uryp u o0bemMoB
F€OMETPUYECKUX TEIL.

ITpumeps! pemennii AuddepeHnnalIbHbIX ypaBHEHHH. MaTeMaTnueckoe MoJIeIMpOBaHIe
peanbHBIX IIPOLIECCOB c MTOMOILIBIO b hepeHIMaTbHBIX YpaBHEHUH.



TEMATHYECKOE IINTAHUPOBAHUE YUYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)
10 kiace

Bba3oBslii ypoBenb (68 yacoB)

Yraybsennslii ypoens (136 yacoB)

HazBanue paznena
(Temsr) (uCITO

OcHOBHOE coniepyKaHue
paszena (TeMbl)

OCHOBHBIE BHIbI ICSITCIIBHOCTH
o0yJaroImuxcs

Hazpanue paznena
(TemsbI) (UnCIo YacoB)

OcHoBHOE cofiep>KaHre
pasnena (TeMbl)

OCHOBHBIE BHIBI ICSITSIBHOCTH
o0yJaroImuxcs

JacoB)

MHoxecTBa MHokecTBO, Olepalyy Hajl Hcnonb3oBarh MHoxecTBO MHoxecTBO, onepaiuu Hax  |McnmoJib30BaTh TEOPETHKO-

palOHANBHBIX U |MHOXKECTBaMU. /lrarpaMmsl TEOPETUKO-MHOKECTBEHHBIN JEUCTBUTEIBHBIX YUCEIl. |MHOKECTBAMH M X CBOMCTBA. |MHOKECTBEHHBIN armapaT

JecTBUTENbHBIX  |Jiinepa—BeHHa. anmapar JUIst OMCaHus Xoa MHorouseHsl. Juarpammsl Jitnepa — JUTSI OTTUCAHMSI XO/1a PeIICHHS

YHCe. PanonaneHele uncna. pelIeHns] MaTEMAaTHIECKUX Parmonanensie Benna. [Ipumenenne MaTeMaTHYECKUX 3a/1a4,

ParmonaneHb1e OOBIKHOBEHHEBIE U ICCATUYHBIC (3a7]a4, a TAK)KE peabHBIX ypaBHEHUS U TEOPETUKO-MHOKECTBEHHOTO  |a TAKXKE peasbHBIX MPOILIECCOB

YpaBHEHHUS U IpoOu, NPOLICHTHI, MIPOLIECCOB U SIBIECHUI, IPU HEPaBEHCTBA. anmnaparta AJs pelleHus 3a1ad. |1 SBICHUN.

HEPaBEHCTBA OeCKOHEUHbIE IEPUOANYECKUE |PELICHNH 3a1a4 U3 IPYTHX Cucremsl muHENHBIX  |PanmoHanbHble yncna. OmnepupoBaTrb NOHATHAMU:

(14 q) npobu. ApudpmeTniaeckre Y4eOHBIX PEIMETOB. ypaBHEHHI OOBIKHOBEHHBIE U IECATUIHBIE |pAIllIOHATIBHOE YHCIIO,
ofepalyiy ¢ paldoHaIbHBIME  |(OnepupoBaTh NOHATHAMM: (24 u) IpoOu, MPOLIEHTHI, OeckoHeuHas MepUOANICCKast

YHCcIaMu, TpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKEHUI.
[Tpumenenune npobeit n
MPOLIEHTOB YIS PEILEHHUS
MPUKIIAAHBIX 33739 U3
Pa3IUYHBIX OTpaciel 3HaHUH U
peabHOM KU3HU.
JlecTBUTEILHEIE YHCIIA.
Panmonanbubie u
VppalnyoHaIbHbIE YHCIIa.
Apudmerryeckre onepanuu ¢
JeCTBUTEIHHBIMI YHUCIIAMH.
[pubmmxEHHbIE BEIYUCICHHYS,
MIpaBUIIa OKPYTIICHUS,
MIPUKHUIKA ¥ OLIEHKA pe3ysbTaTa
BBIUMCIICHUH.

ToxxnecTBa v TOKIECTBEHHbIE
npeoOpa3zoBaHusl. Y paBHEHHE,
KOPEHb YPABHEHMSI.
Hepagsenctso, pemenue
HepaBeHcTBa. Meron
HMHTEPBAJIOB.

Pemenue nensix u 1poOHO-
paLMOHAIbHBIX YPaBHEHUH U
HEpPaBEHCTB

palmoHaIbHOE YUCIIO,
JICUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS! IPOOB,
JEeCATHYHAS P00k, TPOIICHTHI.
BoinoaHATH apudMeTndecKue
OTIepaIiy C PAMOHATEHBIMU H
JIEUCTBUTEIBLHBIMH YHCIAMU;
IPUOIIMKEHHBIE BHIYUCIICHUS,
HCIIOJB3Ys IIPaBHUJIa OKPYTIICHUS.
JlesaTh NPUKHIKY U OLIEHKY
pe3ylbTaTa BEIYUCICHUH.
OnepupoBarh NOHATUSIMU:
TOXIECTBO, YPaBHEHHE,
HEPaBEHCTBO; IEJI0¢ U
palMoHaIbHOE YpaBHEHHE,
HEPaBEHCTBO.

BoInoHATH Mpeodpa3zoBaHusi
LENBIX U PaIOHATIBHBIX
BBIPa)KEHUI.

Pemiath OCHOBHEIE THITBI IEJTBIX
HppaIvoHaIbHBIX YPaBHCHUN U
HEPaBEHCTB

I[MpuMeHsTH pallOHATEHBIC
YpaBHEHUS W HEPABESHCTBA TS
peIIeHAs MaTeMAaTHICCKUX 3a]1aq
Y 3a]1a4 U3 pa3IuYHbIX 00IacTei

0OeCcKOHEeUHbBIE TIEPHOAMYECKIEC
npoou. [TpumeHenue npodei u
MIPOIICHTOB JIJISl PETICHUS
MIPUKIIATHBIX 33/1a4.
JleicTBUTEILHEIC YKCIIA.
Parmonanbubie 1
VppanroHaIbHbIE YHCIIA.
ApudmeTrueckre oneparyu ¢
JIEHCTBUTEIHLHBIMHU YHUCIIAMH.
Moynb JEHCTBUTENBHOTO
YHCIIa U €TO CBOWCTBA.
[TpubmmxE€HHBIE BRIYHICIICHNS,
IIpaBUIIa OKPYTIICHUS,
TIPUKH]IKA U OTICHKA
pe3ylibTaTa BEIYHCICHUI.
OCHOBHBIE METO/IbI PELICHHUS
[IEeTBIX U IPOOHO-
palMOHATBHBIX YPaBHEHHN U
HEpaBeHCTB. MHOTOUWIEHBI OT
OJIHOM niepemMeHHou. Jlenenue
MHOTO4ICHAa HA MHOTOYJICH C
octatkoM. Teopema be3y.
MHOTOYJICHBI C IETBIMA
koaddunueHramu. Teopema
Buera.

Pemienue cucteM MUHEHHBIX

IpOo0Ob, MPOIIEHTHL;
HppaLMOHAIBHOE U
JIEMCTBUTEIBHOE YNCIIO;
MOJyJIb JEUCTBUTENBHOTO
ylCcIa; UCTIONb30BaTh 3TH
MOHATHSI TIPU IIPOBEICHUN
pacCyXAeHUH U JOKa3aTeNbCTB,
OPUMEHSTH APOOH 1 IPOLICHTHI
JUTSI peIIeHHS TIPUKIIaTHBIX
3a/1a4 U3 pa3jIu4HbIX OTpaciei
3HaHUI U peanbHOU KU3HU.
Hcnonb3oBathb
NpUOIKEHHbBIE BEIYUCIICHHS,
MpaBUIIa OKPYTIICHNS,
MPUKHUJIKY U OLIEHKY
pe3ysibTaTa BEIYUCICHUI.
IIpuMeHATH pa3nuyHbIe
METOJIbI PELICHUS
paunoHaNIBHBIX U IPOoOHO-
palMOHANBHBIX YPAaBHEHUI; a
TaKKe METOJ] MHTEPBAJIOB IS
pelIeHNs HEPABEHCTB.
OmnepupoBaTh NOHATHSIMH .
MHOTOYJIEH OT OJHOU
MIEPEMEHHOM, €ro KOpHH;
TIPUMEHSATSH JICIICHUE




HAaYKH U peaJIbHOM KU3HU

ypaBHeHU. Martpuiia
CHCTEMBI IMHEHHBIX
ypaBHeHUH. Onpeenurenb
MaTpPHIIBI 2X2, €T0
TEOMETPUYECCKUI CMBICT U
CBOICTBA; BEIUKCIICHHE €TO
3HAYCHUSI; IPUMCHEHHE
ONPENETUTEIS AJIS1 pELICHUSA
CHCTEMBI JIMHEHHBIX
ypaBHeHull. Penenue
MPUKIAJIHBIX 33424 C
MIOMOUIbIO CUCTEMBI JINHEHHBIX
YpaBHEHUHN

MHOT'OYJICHA Ha MHOTOYJICH C
0CTaTKOM, TeopeMy besy u
Teopemy Bueta nns perienus
3a7a4.

OnepupoBaTh NOHATUSIMH:
cUCTEMA JTMHEHHBIX
ypaBHEHUi1, MaTpuIla,
ONpeIeTUTENIb MaTPHUIIBI.
Hcnoab30BaTh CBOICTBA
onpeaenuTes 2 X 2 yis
BBIYHMCJICHHS €r0 3HAYCHHS,
NPUMEHATh ONPEACTUTETH IS
peIIeHUs CUCTEMBI TMHEHHBIX
YpaBHEHUH.

MopenupoBaTth peanbHbIE
CUTYALUH C IOMOLIbIO
CHUCTEMBI JIMHEHHBIX
YpaBHEHUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJICIIH C
MIOMOUIbIO MaTPUL U
ONpEeICTTUTENEH,
HMHTEPIIPETUPOBATH
[IOJIyYEHHBINA pe3ysbTaT

OYHKIUU U
rpaduku. CreneHb ¢
LeJIBIM [T0Ka3aTeseM
(69

DyHKIMS, CIIOCOOBI 3aIaHHsI
¢yukmu. B3aumuo oOpatHbie
¢ynkmu. ['padux QyHKINN.
OoOnacts onpeiesieHns 1
MHOKECTBO 3HAUECHHI
¢ynkuu. Hynmu ¢pyHkmm.
IIpomexyTku
3HAKOITOCTOSIHCTBA. UETHBIC U
HeuétHble GyHKiuu CTerneHb ¢
LIEJIEIM ITOKA3aTEIIEM.
CrannmaprHas opma 3arnmcu
JIeCTBUTEIIFHOTO YHCIIA.
Hcnonw3oBanue moaxoasei
hopmeI 3amcu
JICHCTBUTEILHBIX YHCEIT IS
PEIICHUS IPAKTHICCKUX 3a71ad
Y TIPEJICTABIICHUS TAHHBIX.
CrenenHast GpyHKIUS C
HATYPaIbHBIM U LEITBIM

OnepupoBaTh NOHATHSIMU:
(byHKIMS, CIOCOOBI 3aJaHus
(dyHKIMH, B3aUMHO 00paTHbIE
(hyHKIIMH, 00JTaCTh OTIPEIEIeHUs
1 MHOXECTBO 3HAYCHUH
(hyHKIMY, TpaduK QYHKINN;
YETHOCTh U HEYETHOCTh
GbyHKIMN, HYJU QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA.
BoinosHaTh npeodpaszoBanusi
CTETICHEH C LIEJbIM ITOKa3aTeNeM.
Hcnonbs30BaTh CTaHAAPTHYIO
(dhopMy 3anucu IeHCTBUTETLHOTO
qucna.

®opmyanpoBaTh U
WIIIOCTPUPOBATH rpadyuecKku
CBOICTBa CTENCHHON (DYHKIIUH.
Breipaxats popmyamu
3aBUCHMOCTHU MEXIY

DyHKUINU

u rpa¢uku. CTeneHHas
(dyHKIMSA

C LIEJIBIM IOKA3aTeNneM
(12 »)

DyHKIUS, CIOCOOBI 3a1aHUS
¢yHkmu. B3aumuo oOpatHbie
¢ynxmn. KoMmnozutms
¢yskumii. ['paduk Gyrkmmm.
OneMeHTapHbIe
npeoOpazoBanusi TpaduKoB
¢byukimi. O6nacTh
OTIpeJIeIICHUsI 1 MHO>KECTBO
3HaueHui GpyHkimu. Hym
¢yukimun. [IpoMexyTKku
3HaKOMOCTOSIHCTBA. UETHBIE
HedETHBIE (QYHKIIMU.
[epronnueckue GyHKIHH.
[TpomexyTKi MOHOTOHHOCTHU
¢yHKIMH. MakcCUMyMBbI U
MHHHMYMBI ()YHKIIIH.
HauOonbiee n HanMeHblIee
3HaueHue QyHKINH HA
MPOMEXKYTKE.

OnepupoBaTh NOHATHIIMH:
(byHKIHS, CIOCOOBI 33 JaHusI
(GYHKIMW; B3aUMHO OOpaTHBIC
(hYHKIIMH, KOMITO3UIIUS
¢$byHKIMH, TpaduK GyHKIUH,
00J1aCTh ONpeICTICHUS H
MHOECTBO 3HAYEHUI
(GbyHKUIMY, HyH QYHKITHH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTHYHasi, IPOOHO-
JIMHEHAas U CTereHHas
BbInoTHATH 311eMEeHTapHBIE
mpeoOpazoBaHus rpad)uKoB
GyHKIHHA.

3HATH M yMeTh 10Ka3bIBaTh
YETHOCTD UJIN HEYETHOCTD
(YHKIIUY, TEPUOAUYHOCTD
(yHKIIUY, HAXOUTh




noka3ateneM. E€ cBoiicTBa u
rpadux

BEJIMYMHAMH.
Hcnoab3oBath nugpoBbie
pecypchl A IOCTPOSHUS
rpaduKoB QyHKINH U U3yYECHUS
HX CBOUCTB

JIuHelHas, KBagpaTU4yHas U
IpoOHO-TMHEHAS (PYHKITHH.
DIIeMEHTapHOE UCCIICIOBAHNE
Y MOCTPOCHUE TPaUKOB ITHX
GyHKIMHA.

CreneHsb ¢ LEIbIM
TokazareiieM. buaoMm
HrroToHa.

CrenenHas QyHKIUS C
HATYpaJbHBIM U TEITBIM
nokazareinem. EE croiicTBa u

rpaduk

MIPOMEKYTKH MOHOTOHHOCTH
(GyHKLIUHT, MAKCUMYMBbI 1
MUHMMYMBbI (DyHKIINY,
HaunOoJbllIee K HANMEHBIIICE
3HauYeHue (PYHKINUU Ha
MPOMEXYTKE.
DopMyTUPOBATH U
WLIIOCTPHPOBATH
rpaguuecku cBoiicTBa
JIMHEMHOM, KBaJpaTUIHOM,
JIpOOHO-IIMHEHHON U
CTENeHHOHN QYHKINH.
BoipaxaTts popmyaamu
3aBUCUMOCTHU MCKIY
BCIIMYNHaAMU.

3HaTh onpeaeneHue u
CBOWCTBA CTETECHU C LEJIBIM
MOKa3aTeNIeM; MOAXOIAIIYIO
(dhopmy 3ammcu
JEHCTBUTENBHBIX YHCEI IS
pelIeHns NPakKTUIeCKUX 3a1a4
U MIPECTABICHUS JaHHBIX




Apudmerndecknii | ApudMeTHIECKHIA KOPEHb DopMyJIUPOBATD, 3aNIUCHIBATL |ApHUPMETHICCKUHA Apudmernueckuii KOpeHb ®opMyJIMPOBATH,
KOPEHb N—0M HaTypaJlbHOM CTEIICHMU. B CUMBOJIMYecKoii ¢popme u KOPEHB N-OM CTENIEHN.  |HATYpaJIbHOM CTENICHU M €T0  [3aMHChIBATH B
CTEIICHHU. JeiicTBus C apu)METHIECKUMH |MJLUIIOCTPHPOBATH puMepamu |HppanyoHanbHbe CBOIICTBA. cuMBoJInYecKoii popme u
WppaunonanbHple  |[KOPHAMH N—Oi CTENEHHU. CBOMCTBA KOPHS N-0M CTENEHU. |ypaBHEHUS [IpeoOpa3oBaHus YUCIOBBIX  |MCMOJIB30BATH CBOWCTBA
ypaBHEHUS U Permenvie npparronansHbIX BomoansaTe npeobpazoBanus  |(15 9) BBIpaXEHUMH, CoAepKaInX KOpHSI N-0l CTENeH! I
HepaBeHcTBa (18 u) |ypaBHEHMIT U HEPaBEHCTB. HAPPalMOHATIBHBIX BBIPAKCHHM. CTETIEHH U KOPHHU. peoOpa30BaHUs BHIPAKEHHH.
CBoiicTBa 1 Tpa K KOPHS PemiaTte OCHOBHBIE THIIBI HppaunonanbHele ypaBHeHUs. |HaxoauTh pelieHus
N-oii cTeneHn HMppalMOHaIbHBIX YPaBHEHUH U OCHOBHBIE METO/IbI PEIICHUS |UPPALMOHAIBHBIX YPAaBHEHUH C
HEPaBEHCTB. HPpalMOHAIBHBIX yPABHEHUH. |TOMOIIBIO PaBHOCUIBHBIX
IIpumeHATH JIs peLICHUS PaBHOCHUIIBHBIE IEPEXOABI B |IEPEXOJOB MM OCYIIECTBIIASA
Pa3IMYHBIX 33134 pELIeHNH UPPALMOHATIBHBIX  [TPOBEPKY KOPHEH.
HppalnyoHaNbHbIE YPaBHEHHS U YPaBHEHHI. Crpoutb rpadgmk pyHKIUH
HepaBeHCTBA. CTPOUTh, YUTATh CpoiicTBa 1 rpad UK KOpHS N-  |KOPHS N-Oi CTETICHHN KaK
rpaduK KOPHS N-Oi CTETICHH. Oif cTeneHu Kak (hyHKIUU oOpaTHOH 11 QYHKIHUN
Hcnoan3oBaTh nMppoBbIe 00paTHOH CTeNeHu C CTENEeHHU ¢ HaTypaJbHBIM
pecypcsl U HOCTPOEHUS HaTypaJlbHBIM [TOKAa3aTelIeM  |[IOKa3aTeIeM
rpaduKoB GpyHKIHMN 1 U3yYeHHUS
HX CBOWCTB
Dopmysl CuHyc, KOCHHYC ¥ TAHT'€HC OnepupoBarb NOHATHSIMH: Tpuronomerpuueckue |CHHYC, KOCHUHYC, TaHTEHC U |[laBaTh onpenejieHUus CHHYcCa,
TPUTOHOMETPHH. YHCIIOBOTO apTryMEeHTa. CHUHYC, KOCHYC ¥ TAHI'€HC BBIPQKEHUS U KOTaHT'€HC YUCIIOBOTO KOCHHYCa, TAHI'€HCa U
Tpuronomerprdeck |ApKCHHYC, apKKOCHHYC H MIPOU3BOJIBHOTO YIIA. YpaBHEHUSA aprymeHra. ApKCHUHYC, KOTaHT€HCa YACIOBOTO
Vi€ ypaBHEHHUS apKTaHI€HC YUCIOBOTO Hcnonb3oBaTh 3amuch (22 9) APKKOCHHYC Y apKTaHI€HC apryMeHTa; a TaKkKe
(22 v) apryMeHTa. [IPOM3BOJIBHOTO YTJIa Yepe3 YHCIIOBOI'O apTyMEHTAa. apKcHHyca, apKKOCHHYCa U
Tpuronomerpuueckas 00paTHbIe TPUTOHOMETPUYECKUE TpuroHomerpuueckas apKTaHI'eHca YHcha.
OKpPY>KHOCTb, OTIpEZICTICHHUE ¢byHKIMY. OKPYKHOCTB, onpefiesicHne  |[IlpuMeHATHh OCHOBHBIC
TPUTOHOMETPHUECKUX BoinoansaTs npeobpazoBaHus TPUTOHOMETPUYECKUX TPUTOHOMETPUIECKUE
(yHKIMii YnCI0BOrO TPUTOHOMETPUYECKUX (yHKIMIE 9MCIOBOrO GopMyIIBI 1S TPEe0Opa3oBaHus
aprymenTta. OCHOBHBIE BBIPAKEHUIA. aprymenta. OCHOBHBIE TPUTOHOMETPUYECKUX
TPUTrOHOMETPHUYCCKUC PemaTb OCHOBHEIE THITHI TPUT'OHOMCTPHUYCCKHUEC BBIPAYKEHUM.
(opmysr. [Ipeobpazosanue TPUTOHOMETPUICCKIX (hopmyspr. IIpeobpasosanne [pumeHsaTs HOpMyIBI
TPAUTOHOMETPUICCKUX ypaBHEHUH TPUTOHOMETPUICCKUX TPUTOHOMETPUH JJI PELIEHUS
BbIpaxkeHuil. Pemenue BbIpaxxeHuil. Perenue OCHOBHBIX THIIOB
TPUrOHOMETPHYECKHX TPUTOHOMETPHECKHX TPUTOHOMETPHYECKUX
YpaBHCHHN ypaBHEHUH ypaBHEHHI




TTokazaTenpHas

Crernens ¢ panrOHaJIbHBIM

®opmMyIHPOBATH

GbyHKIMS. MTOKA3aTeJIeM U €€ CBOMCTBA.  |ONpENEIICHUE CTETIEHN C
IlokazarenbHble INokasarenpHas QyHKIWSA, €€ |pallIOHATBHBIM [IOKA3aTEIEM.
ypaBHEHHUS CBOWCTBa U rpaduK. BoinosnaTh npeobpazoBaHust
(10 ») Hcnons3oBanue rpaduka YHCIIOBBIX BBHIPAKEHUH,
GYHKLIUM U1 peIICHUS COZIEpIKaIINX CTEIIECHU C
YpaBHEHHH. paIOHANIbHBIM TOKA3aTEIEM.
IlokasarenbHble ypaBHeHus. |HMcmoab3oBaTh HM(pOBLIE
OCHOBHBIE METO[IBI PELICHHS |pecypchl IJIs IOCTPOCHUS
MOKA3aTENbHBIX YpaBHeHUH  |rpaduka moKa3aTeabHON
(GYHKUIMH 1 U3ydeHus eé
cBoiicTB. HaxoauTth pelieHus
MTOKa3aTENbHBIX YPaBHEHHM.
Jlorapudmrrdeckas Jlorapudm uncna. Cotictea |/laBaTh onpeneneHue
(dhyHKIHS. norapudma. JlecaTudnbie 1 |J1orapudma 4ncia;
Jlorapudmudeckue HaTypaJbHbIE JIOTApUPMBI. JIECSITHYHOTO M HATYPaJIbHOTO

ypaBHeHus (18 1)

[peobpa3oBaHre BRIPAKEHHUIA,
COJICPIKAIIIMX JIOTapU(PMBI.
Jlorapudmrdeckas QyHKIms,
e€ cBolicTBa U rpadukK.
Hcnonb3oBanue rpaduka
(YHKIUH [T pEeIIeHUs
YpaBHEHUH.
Jlorapugmuueckre
ypaBHeHUs1. OCHOBHBIE
METO/TBI PEIIECHUS
JIOTAPUPMHUCCKIX
ypaBHeHU. PaBHOCHITEHBIE

Jiorapugma.

Hcnonb3oBaTh CBOMCTBA
siorapuMoB st
peoOpazoBaHus
Jorapu(pMUIECKUX
BeIpakeHHH. CTPOUTH rpaduk
norapu@mMuieckoit GyHKIuu
KaK OOpaTHOM K MOKa3aTebHON
1 MCIIOJIb30BaTh CBOMCTBA
JorapuPMHUIECKON QYHKIIH
JUTSL peIlIeHus 3a1a4.
HaxoauTsp pelieHns




MepPEeX0/Ibl B PEIICHUHN
norapupMHIECKIX ypaBHEHUN

Jorapu()MHUYCCKUX yPaBHESHHUH
C TIOMOIIIBIO0 PAaBHOCHIIBHBIX
MEPEX0JI0B WK OCYIIECTBIISISL
MPOBEPKY KOpHEH

IlocienoBaTembHOCT
1 ¥ TIPOTPECCHH

(9

IlocnenoBarenbHOCTH,
CHOCOOBI 3a1aHuUs
MOCJICA0BATEIBHOCTEH.
MoHOTOHHBIE
MIOCJIeI0BATENNFHOCTH.
Apudmerndeckas u
reoMeTpUYeCKasi IPOTPECCUU.
BeckoHeuyHo yObIBaromas
reoMeTprYecKast IPOTPECCHsl.
Cymma 6eCKOHEYHO
yOBIBAIOIIEH TeOMETPUUECKON
MIPOTPECCHH.

dopMyIna CI0XKHBIX
npoueHToB. Mcnons3oBanue
MIPOTPECCHH TSI PEIIEHUS
peaNbHBIX 33124 MTPUKIIATHOTO
xapakrepa

OnepupoBaTh NOHATUSIMM:
I0CJIEA0BATENBHOCTD,
apudmeTnyecKas u
reoMeTpryecKas Iporpeccyi;
OeCcKOHEYHO yOBIBarOIIas
reoMeTpHuyecKas Iporpeccus,
cyMMa OeCKOHEYHO yOBIBaroIIei
reOMETPUYECKOH IIPOTPECCUM.
3amaBaTh nociaen0BaTEIILHOCTH
Pa3IUYHBIMU CIIOCOOaMHU.
[pumensTh GopMyITy CIIOKHBIX
MIPOLICHTOB AJISl pEICHUS 33134
13 peaslbHOM MPAaKTHKH (C
HCIIONIF30BAaHUEM KAITBKYIISITOPA).
Hcnons3oBaTh CBOMCTBA
MOCJIeI0BAaTEILHOCTEH U
MPOTPECCUI LISl PELLICHHUS
PCAJBHLIX 3a1a4 IMPUKIIaJHOTO
Xapakrepa

IlocnenoBaTenpHOCTH
u riporpeccu (10 1)

IlocnenoBaTeIbHOCTH,
CIIOoCcOOBI 3a/TaHUs
TIOCJIEI0BAaTENILHOCTEW. MeTox
MaTeMaTHYeCKON HHAYKLINH.
MOHOTOHHBIE U
OrpaHU4EHHBIE
MIOCJIEI0BAaTETLHOCTH.
Ucropus anamiza 6eCKOHEYHO
MaJIBIX.

Apudmernueckas u
reoMeTpHuyecKast Iporpeccu.
beckoneuno yOsIBaromas
reoMEeTpUYECKask IPOrPECCHS.
CymMa OeCKOHEYHO
yOBIBaIOIIIEH TeOMETPUIECKOI
nporpeccuu. JIuHenHbIi u
SKCIOHEHIIMAIBHBIA POCT.
Yucno e.

dopmyna CI0KHBIX
IIPOLEHTOB. Mcrionbp30BaHue
MIPOTPECCHUH TSI PEILIEHUS
peabHBIX 3aa4 IPUKIIAIHOTO
Xapakrepa

OnepupoBaTs NOHATHAMU:
MIOCJIEI0BATENBHOCTE, CIIOCOOBI
3aaHus
MOCIIEIOBATEIHLHOCTE;
MOHOTOHHBIE U OTPaHNYCHHBIE
[I0CJIEI0BATENILHOCTH;
HCCIeIoBaTh
MOCIIeI0BAaTEILHOCTH Ha
MOHOTOHHOCTb H
OTrpPaHUYEHHOCTb.

Moayuars npeacraenenue 00
OCHOBHBIX HJIESAX aHAJIN3a
0ECKOHEYHO MaJIbIX.

JdaBaTh onpenesenue
apu(pMeTHIECKON
reOMETPHUYECKOM IPOTrpeccHu.
Joka3pIBaTh CBOIiCTBA
apudmeTnyeckon u
reOMETPHUYECKOM ITPOrpeccu,
HaXOJUTh CyMMY YJIECHOB
MIPOTPECCHH, a TAKIKE CYMMY
YJICHOB OECKOHEYHO
yOBIBarOIIEH TeOMETPHUIECKON
MIPOTPECCHUH.

Hcnons3oBaTh nporpeccuu
JUTS PELICHUS 3a/1a4
MIPHUKJIaTHOTO XapaKTepa.
MpumenaTs popmyy
CJIOXHBIX MPOLEHTOB IS
peLIeHNs 3a/1a4 U3 pealbHON
MPaKTHKH

HenpepbiBHbie

dhyHKITIH.
IMpownzBonnas (20 1)

HemnpepbiBHbIe QyHKITHH 1 UX
cBoiictBa. Touka pa3phbiBa.
AcUMITOTHI rpa)KOB
(dyukiuii. CBoicTBa (HYHKIMHA
HEMpPEPHIBHBIX Ha OTPE3KE.
Mertoa uHTEpBAIOB IS
pelLIeHUsI HEPABEHCTB.

OnepupoBaTh NOHATHAMM:
(GyHKIMS HenpephIBHAS HA
OTpe3Ke, TOYKa pa3phiBa
(YHKIMHM, aCUMITTOTA rpaduka
¢byakaun. [IpumMeHaTs
CBOMCTBa HEMPEPBHIBHBIX
(YHKIUIH 171 pereHns 3a1a4q.




[IpumeHneHune cBONCTB
HETIPEPHIBHBIX (DYHKLIUH 115
peIIeHus 3aaay.

IlepBas u BTOpaAst
IPOU3BOAHBIE PYHKIIHH.
Ompenencnue,
TEOMETPUYECKUN U
¢buzngecKuii cMbICT
MPOU3BOIHON. YpaBHEHHE
KacaTeJIbHOH K rpauKy
¢ynkuun. [IpousBoansie
3JIEMEHTapHBIX (PYHKIHH.

OnepupoBaTrb NOHSITUSIMU:
repBasi ¥ BTopasi IPOU3BOIHbIE
(hyHKIMH; TOHUMATD
(uznueckuii u
reOMETPUUYECKUIN CMBICIT
MPOW3BOIHOM; 3aITUCHIBATD
YpaBHEHUE KacaTeIbHOM.
BbIYUCJIATH TPOU3BOIHBIC
CyMMBI, IPOU3BEACHMUS,
YaCTHOTO U CIIOXKHOM (DYHKIIHH.
M3yyaTh Npou3BoaHbIE
SJIIEMEHTAPHBIX (yHKITHIA.

[IpousBoaHast CyMMBI, Hcnonb3oBathb
MPOU3BE/ICHHS, YACTHOTO U reOMETPUUCCKUIA U
KOMIIO3UIMA (HyHKITHIA ¢uznueckuii cMpICT
MPOU3BOHOM JIIS PELICHHS
3ama4
[MToBTOpeHue, OCHOBHBIE MTOHATHS Kypca [Mpumensts ocHoBHBIE ToHATHs  |[loBTOpEHME, OCHOBHEIE MTOHSATHSI Kypca [IpuMeHATH OCHOBHBIE TIOHSTHS
o0o0rieHue, anreOphI ¥ Haval Kypca anreOpsl 1 Hadal 00o001IeHue, anreOphl U Haval Kypca aireOpbl 1 Haval
CHCTEMAaTH3aIHs MaTeMaTideckoro aHaimm3a 10 |MareMaTHYecKoro aHalu3a Uil |CUCTeMaTH3aIs MaTeMaTHYeCKOTO MaTeMaTUYeCKOI0 aHaIu3a yis
3HaHUH (3 ) Kyiacca, 0000IIeHHEe U pereHus 3a1a4 U3 peaabHOM 3HAHUH ananm3a 10 kacca, pELICHUS 33/1a4 U3 PeajIbHOM
cucTEMAaTHU3aIMA 3HAHUHI JKU3HA (59) 0000111eHrE U crucTeEMaTH3alysl [KU3HU U IPYTUX IIKOJIBHBIX
M IPYTUX MIKOJBHBIX JTUCIUTUINH 3HAHUU peaMeETOB
11 knacc

basoBeiii yposens (102 yacoB) Vrny6nenusiit yposens (136 uacos)

HasBanue pasznena
(TempbI) (KOITMIeCTBO

OcHOBHOE Coziep)KaHne
paszena (TeMbl)

OCHOBHBIE BH/IBI JICATCTHBHOCTH
oOyJarormuxcs

Hazpanue paznena
(TembI) (KOIMMYeCTBO

OCHOBHOE coiepKaHue
paznena (TeMsbl)

OCHOBHBIE BHIBI JICATETIHHOCTH
o0yJaroImuxcs

4acoB) 9acoB)
Crenens ¢ CrerneHs ¢ paroHaIbHBIM @opMyINpoOBaTh, 3aNIUCHIBATH
panroHaIbHBIM nokazareneM. CBOHCTBa B CHMBOJIMYECKOH popme U
MOKa3aTeNeM. CTETIeHHU. WJUTIOCTPUPOBATH TPUMEPAMHU
Iloxa3zarenbHas [IpeoOpazoBanue BEIpaKeHUH, |CBOHCTBA CTEIICHU.

GyHKIHAL coiepkalux pairoHansHele  |[IpuMeHsITH CBOWCTBA CTENEHH
Iloxa3zarenpHbIe crerienn. [lokazarensHbie IUTSE TIpeoOpa3oBaHuA

YpaBHEHHS U YpaBHEHHS U HEPABEHCTBA. BBIPAKCHU.

HEpaBEHCTBA [TokaszaresnpHas QyHkiys, e€ | @opMyJaUpoBaTh U

(12 ) CBOCTBA U TpaduK WLTIOCTPUPOBATH TpadhUICCKI

CBOMCTBA ITOKa3aTEeNLHOMI
(yHKMU. PemiaTh OCHOBHBIC
THIIBI IIOKA3aTEIbHBIX

ypaBHEHHH U HEPABEHCTB.




Hcnosn3oBaTh muppoBbIe
pecypcbl I TOCTPOEHUS
rpaduKoB GpyHKIMN 1 N3ydeHHUS
HUX CBOWCTB

Jlorapudmmaeckas |Jlorapudm uncna. Jlecstuanbie | PopMyJIupoBaTh, 3aNMChIBaTh |VpparmioHaabHbIe, OcHoBHBIE MeTOAHI petieHus |[IpuMeHsATH CBOMCTBA
GyHKIMS. W HaTypaJIbHBIC JIOTapU(MBL.  |B CHMBOJIHUYECKON (hopMe U MoKa3aTeJIbHbIC U MOKAa3aTeIbHBIX U MOKa3aTeNbHON U
Jlorapudmmaeckue |[IpeoOpa3oBanne BEIpaXCHAN, |HJJIOCTPHPOBATH IPUMEPAMH  |JToTapu(MHICCKUE Jorapu(pMHIECKUX norapudmrrdeckoi (yHKIUH K
YpaBHEHHMS U COZAEpIKALIMX JIOTaPU(MBI. CBOIicTBa Jtorapudma. HEpaBEHCTBA HEPaBEHCTB. PELICHHUIO [TOKA3aTENbHBIX 1
HEpaBEHCTBA Jlorapumudeckre ypaBHeHUs |BbINoJHATEL peodpazoBanus (24 4) OCHOBHBIE METOJBI PEIICHHS |JTOTapH(PMIUECKUX HEPABCHCTB.
(12 v) 1 HEpaBEeHCTBA. BBIpa)KEHHI, COIepIKaIINX MppanoHaIbHbIX O0ocHOBATH PaBHOCHWIIBHOCTh
Jlorapudmudeckas GyHKIuUs, |gorapudmel. HEPaBEHCTB. MIEPEXO/IOB.
e€ cBoiicTBa U rpaduk DopMyJIMPOBATH U I'padruaeckue meToab Pewmath uppanvoHanbHbie U
WJIIOCTPUPOBATH rpadyecKu peLCHNs UPPALMOHATIBHBIX, |KOMOMHUPOBAaHHbIC
CBOICTBA JIOTapUPMUIECKON MOKa3aTeNbHBIX U HEpaBEeHCTBA, C IIOMOIIIBIO
¢ynkyu. PemiaTh OCHOBHBIE JorapupMUIECKUX PaBHOCHIIBHBIX IIEPEXOMO0B.
THUIIBI JTOTAPUPMUIECKUX YpaBHEHUI 1 HEPABEHCTB Hcnons3oBaTh rpadguyeckue
ypaBHEHUI U HEPABEHCTB. METOBI M CBOMCTBA BXOASIINX B
Hcnoan3zoBath nugpoBbie ypaBHEHHE WX HEPaBEHCTBO
pecypcbl 17151 IOCTPOSHUS (byHKUM 17151 peIeHus 3a1aun
rpadukoB QyHKIHMN U U3yUEeHUS
HX CBOMCTB.
3HAKOMMTBCSA C UCTOPHUEH
Pa3BHUTHS MATEMATHKH
Tpuronomerpudeck | Tpuronomerpuueckue OnepupoBath NOHATHEM I'padukn Tpuronomerpudeckue Hcnonb3oBatsh LH(ppoBbIE
ne QyHKUMU U X  |(YHKIMH, UX CBOICTBA U nepuoandecKas QyHKIHS. TPUTOHOMETPUYECKUX  |(PyHKLMH, UX CBOMCTBA U pecypcbl 17151 HOCTPOSHHUS
rpaduku. rpaduku. CTpouts, aHAIM3UPOBATH, GbyHKIMH. rpaduku. rpaMKOB TPUTOHOMETPHUUECKHX
Tpuronomerpuyeck |IIpumepsr CPaBHUBAThH TPadUKH Tpuronomerpudeckue |OTOOp KOpHEH (GYHKIMY ¥ U3yYEeHHs] UX
1€ HEPaBeHCTBA TPUTOHOMETPHUYECKUX TPUTOHOMETPHYECKNX (PYHKIMH. [HepaBeHCTBA TPUTOHOMETPHUYECKUX CBOMCTB.
(99 HEPaBEHCTB ®opmyanpoBaTh U (14 9) YPaBHEHHI C IOMOIIBIO PemaTte TpuroHomerpuyeckue
WIIIOCTPUPOBATH rpadryuecKu TPUTOHOMETPHUECKOH YpaBHEHHS U OCYIIECTBIATh
CBOMCTBa TPUTOHOMETPHIECKUX OKPY>KHOCTH. 0TOOp KOpPHEH C TOMOIIBIO
(byHKIHI. Pemenue TPUTOHOMETPUYECKON
Pemats npocreiinme TPUTOHOMETPHUYECKUX OKPY>KHOCTH.
TPUTOHOMETPHUECKHE HEpPaBEHCTB IpumensiTe GopmyIbl
HEpPaBEHCTBA. TPUTOHOMETPHH JUTS PEICHHS

Hcnonb3oBath rpaduxu ais
peIIeHNs] TPUTOHOMETPUYECKUX
HEPaBEHCTB.

Hcnoan3oBath nudpoBkIe
pecypcsI 715 TOCTPOEHUS
rpadukoB GyHKINIA 1 U3ydeHNST
HX CBOMCTB

OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX
HEpaBEHCTB.
Hcnoan3oBaTs nugpoBbie
pecypcbl [T IOCTPOSHUS U
HCCIIeTIOBaHUSA TPadUKOB

(byHKIM]




KomrekchHnie uncia

(10 u)

KowmruiekcHble yncna.
AnreOpanyeckast 1
TpUTOHOMETpHUIEeCKas (popMbI
3aIIMCH KOMIUIEKCHOTO YHCIIa.
ApubmMeTrueckre orneparium
C KOMITICKCHBIMU YHCIIAMH.
N3o0paxeHne KOMITIEKCHBIX
YHcell Ha KOOPJMHATHOMU
miockoct. Popmyna
Myaspa. Kopuu n-oit
CTETIeHH 13 KOMITIEKCHOTO
qHcIa.

IIpuMeHeHnEe KOMIUIEKCHBIX
YUCeIl IS peIIeHHS
(pU3UYECKUX U
TeOMETPHUYECKUX 33/1a4

OnepupoBaTh NOHATHSIMH:
KOMIIJIEKCHOE YHCIIO U
MHOY€ECTBO KOMIUIEKCHBIX
YHCel.

IIpeacTaBisiTh KOMIUIEKCHBIE
qrcia B anreOpandeckon u
TPUTOHOMETPHUICCKOH popme.
BobinosHATh apudmernueckrue
OTepaIy ¢ HUMH.
M306pakaTh KOMIUIEKCHBIE
YHUCJIa Ha KOOPAUHATHOU
TUTOCKOCTH.

Mpumensits popmyiry Myaspa u
MOy4aTh NPEACTaBICHUE O
KOPHSX N-0H CTENEHU U3
KOMIIJIEKCHOT'O YHCIIa.
3HAKOMHTHCH C IPUMEpPAMH
MMPUMCHCHUA KOMIIJICKCHBIX
YHCeN IS peleHHs
T€OMETPHUYECKUX U (PU3NUECKUX
3a7a4

[IpousBoanast.

IIpumenenune
IPOU3BOJHOM
(24 )

HernpepsiBHbIe (QyHKIMH.
Meto UHTEPBAJIOB IS
pelIeHrs] HEPaBEHCTB.
[IponsBogHas QyHKIHH.
I'eomeTpuueckuii u
(u3mgecKuii cMbICT
MIPOM3BOJHOM.

[Ipon3sBoaHbIE AIEMEHTAPHBIX
¢ysakuuii. [IponsBoaHas
CYMMBI, IIPOU3BEICHHS,
YacTHOTO (DYHKIIHH.
[Ipumenenne npon3BoHON K
UCCIIeOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne

HauOOJIbILIEr0 ¥ HAUMEHBILETO
3HauYeHUS QYHKITIH Ha OTPE3KE.
[Ipumenenne npon3BOHON 1
HaXO0XIEHUS HAWTy4Ilero

OnepupoBaThb NOHATUSIMU:
HeTpephIBHAS (DYHKIIHS;
Mpou3BOHAS (DYHKIIUH.

Hcnonb30BaTh reOMETPUYECKUNA

1 QU3NIECKUN CMBICT
MPOU3BOAHOM ISl pellIeHUs
3ajau.

HaxoanTh npon3BoHbIe
3JIEMEHTapHBIX (QYHKINH,
BBIYUCIISITH TIPOU3BOIHBIC
CYMMBI, IPON3BE/ICHHS,
YacTHOTO (DYHKIIHH.
Hcnoan3oBaTh MPOU3BOIHYIO
ULl UCCIE0BaHus (PyHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
[IPUMEHSATD Pe3yJIbTaThl
HCCIIEI0BaHHUS K IIOCTPOCHUIO
rpaguKoB.

I[IpumeHsTH IPON3BOAHYIO AJIS

HccnenoBanue
(dhyHKIMH

C IIOMOIIBIO
IIPOU3BOAHOMN
(22 )

[IpumMeHeHne npon3BOTHON K
UCCJICIOBAHUIO (DYHKITHIA Ha
MOHOTOHHOCTb H
3KcTpeMyMbl. Haxoxienue
HauOOJNBIIETrO U
HaVMEHBIIIETO 3HAYCHUSI
HeTIpepbIBHOM (QYHKIMH HA
OTpE3Ke.

IIpumeHneHne npon3BOaHOM
JUIs1 HAXOXKICHUS
HAWITYYIIIero pelieHus B
MPUKIIAIHBIX 3a/1a4aX, IS
OTIpEIENIEHNSI CKOPOCTH U
YCKOpEHHS Ipoliecca,
3aaHHOTO (POPMYIION HiIn
rpaduKoM

Kommnosuiyst hyHKIHA.
I'eomerpuueckue 0Opasbl
ypaBHEHHH U HEPaBEHCTB Ha

Ctpoutsh rpaduk KOMITO3UIIUU
(yHKIUH ¢ TOMOIIBIO
3JIEMEHTaPHOTO MCCIE0BAaHUS U
CBOMCTB KOMITO3HIINH.

CTponTh reoMeTpuYecKre
00pa3bl ypaBHEHHH U
HEPAaBEHCTB HA KOOPIUHATHOMN
TUIOCKOCTH.

Hcnoab30BaTh MPOU3BOAHYIO
VTS KCCITeIoBaHuS (DYHKIMH Ha
MOHOTOHHOCTB B 9KCTPEMYMBI;
HAXOJWTh HANOOJIbINEE U
HauMEHbIIIee 3HAYCHUS (DYHKIIUU
HETPEPHIBHOM Ha OTPE3KE;
CTpPOUTH Ipaduky GYHKIMH Ha
OCHOBaHUH NMPOBEAEHHOTO
HCCIICOBAHUS.

Hcnoan3oBaTh IPOU3BOJHYIO
JUISL HAXOKICHUST HAUTYYIIIErO




pelleHHS B IPUKITAIHBIX
3aJ1avax, JAJis ONpeAeTICHUs
CKOPOCTH TIpoliecca, 3aJaHHOTO
(hopmytoit wim rpadukom

HaxO0XICHUS HAWITYJIIETO
PEUICHUS B IPUKIIIHBIX, B TOM
YUCIIE
COLMAITLHO-D)KOHOMUYECKHUX,
3a7a4ax. 3HAKOMUTHCS C
HUCTOPUEN pa3BUTUS
MaTeEMaTUYECKOro aHajn3a

KOOPJIMHATHOM TIOCKOCTH.

pelLIeHNs B IPUKIIaIHbIX, B TOM
YHCIIE COUATIBHO-
3KOHOMMYECKHUX, 33/1a4ax, IS
OTIpEJIENIEHHSI CKOPOCTH U
YCKOpEHHS IpoLecca, 3aJlaHHOTO
(hopmymoit mim rpadukoMm.
IMonyyaTs mpeacrasJjieHue O
NPUMEHEHUH MPOU3BOTHOM B
Pa3IMYHBIX OTPACIISIX 3HAHUH

Murerpain u ero
MIPUMEHEHUS
(99

[epBooOpa3znast. Tabmuna
MIEPBOOOPA3HBIX.

WNuTerpain, reoMeTpu4ecKuii 1
(bU3nYeCcKuit CMBICT HHTETpaa.
Brruncnenue uHTerpana no
¢dhopmynie Herorona—
JletiOHmna

OnepupoBaTh NOHATUSMH:
epBOOOpa3Hasi, HHTETPall.
Haxoxuts nepBooOpasHbIe
ANIEMEHTAPHBIX (YHKIIHH;
BBIYUCIATH UHTCIpaJl IO
(dhopmyne Hetorona—1JleliOHuIa.
3HAKOMHTBCSI ¢ HCTOpPHUE
Pa3BUTHUS MATEMaTHYECKOTO
aHamM3a

[lepBooOpazHas u
HHTErpas
(12 9)

[epBooOpazHas, ocHOBHOE
CBOICTBO TIEpPBOOOPA3HBIX.
[lepBooOpazHbie
3JIEMEHTAPHBIX (DYHKLIUH.
IIpaBuna HaxOXKAEHUS
NepBOOOPA3HBIX.

Nurerpai. I'eomerprueckuit
CMBICJI HHTETpaa.
Beruncienue onpenenéHHOro
nHTETpasa 1o popmymne
Herorona — JleitOauia.
[Ipumenenune nHTETpaIa A7
HaxX0 KICHUS VIO e
IUTOCKHX GUTYp U 00BEMOB

OnepupoBaTh NOHATHSIMHU:
nepBooOpa3Has M ONpeIeIEHHBIN
unrerpai. Haxogurp
NIepBOOOpa3HbIE HIIEMEHTAPHBIX
(GYHKLMIA ¥ BBIYUCIISTH HHTETPAIT
no popmyne HeroTona —
JleitOHuma.

Haxonmuts mtormaium miockux
(huryp 1 00bEMBI TEI C
IIOMOIIBIO OIPENETEHHOTO
MHTETpaja.

3HAKOMUTHCS C MATEMAaTHIECKUM
MOJICJTMPOBAHUEM Ha TIPUMEPE
i depeHranbHbIX ypaBHEHHI.




FEOMETPUUYECKUX TEI.
IIpumepsl pereHuit

b depeHIHaTBHBIX
ypaBHeHU. MaTemMaTudeckoe
MOJEJIMPOBAHUE PEaJIbHBIX
MPOLIECCOB € MTOMOIBIO

IoayuaTs npeacrasJienne o
3HAYEHUH BBEICHUS TOHATHS
UHTErpana B pa3BUTHU
MaTeMaTHKH

mddepeHIaTEHBIX
YPaBHEHUI
Cuctemsl CucTeMbl THHEHHBIX OnepupoBaTh NOHATHSIMH: CucteMsl CucremMa 1 COBOKYTTHOCTh OnepupoBaTh NOHATHAMU:
ypaBHenui (12 4)  |ypaBHEHHIA. cucTeMa JINHEWHBIX YPaBHEHUH U [palliOHAJIbHBIX, YpaBHEHUM. CHCTEMA U COBOKYITHOCTh
Pemenne npukinanHeix 3a1ad €€ peLIcHHE. HpPaALMOHATBHBIX PaBHOCHIIBHBIE CHCTEMBI U YPAaBHEHUI U HEPABEHCTB;
C TIOMOIIBIO0 CHCTEMBI Hcnosb3oBaTh cucteMy [TOKa3aTeNbHbIX H CHCTEMBI-CIIEICTBHS. pEIIeHNE CUCTEMBI WIN
JIMHEHHBIX YpaBHEHUH. JIMHEUHBIX YPABHEHUM 1 norapupMITIeCcKIX OCHOBHBIE METOJIbI PELICHUS |COBOKYITHOCTH; PABHOCUIIBHBIC
CHCTEMBI 1 COBOKYITHOCTH pEIIeHNs] TPaKTUYECKUX 3aJa4.  |yYpaBHEHHN CHUCTEM U COBOKYITHOCTEH CUCTEMBI I CHCTEMBI-CIIECICTBHSI.
LENbIX, PAUOHAIBHBIX, Haxoputs permenus (12 ) palMOHAIBHBIX, HaxoauTb penieHus cucteM n
MppalrOHaNbHBIX, MIPOCTEHMIINX CUCTEM UPpalOHAIBHBIX, COBOKYITHOCTEH LEIIBIX
MOKA3aTENbHBIX, 1 COBOKYITHOCTEN ITOKa3aTeNbHbIX U palOHAIbHBIX,
norapu(pMUYECKUX YPaBHEHHH |pallMOHAIBHBIX YPaBHEHUH U JorapupMUIECKUX VppanyoHaNbHBIX,
Y HEPABEHCTB. HEPABEHCTB. YpaBHEHUI. [IOKa3aTeNIbHBIX U
Hcnons3oBanue rpadrkoB Hcnons3oBaTth rpadgukn IIpumenenne ypaBHeHUH, norapu()MHIECKUX ypaBHEHHH 1
GbYyHKIU A7 pereHnst GyHKIWH 1715 petieHust CHUCTEM M HEPABEHCTB K HEPABEHCTB.
YpPaBHEHUH U CUCTEM. YpaBHEHUH. peuiennto marematuueckux — |IIpuMeHsTh CUCTEMBI
IIpumeHeHue ypaBHEHU, MopenupoBaTh peanbHbIE 3a/1a4 Y 33144 U3 PA3JIMYHBIX |YPABHEHUI K PELICHUIO
CUCTEM M HEPABEHCTB K CHUTYallMH Ha SI3bIKE anreOpsl, o0nacTell HaAyKH U pealibHOW  |TEKCTOBBIX 33/1a4 U3 Pa3IMuHbIX
PEIIEHUIO0 MATEMAaTHUECKIX COCTaBJISITh BBIPAKECHNS, YKU3HU, HHTEPIIPETaLHs oOacTeii 3HaHUH U peabHON
3a/a4 ¥ 337a4 U3 pa3jInUHbIX  |ypaBHEHHs, HEPAaBEHCTBA U MTOJIyYEHHBIX PE3YJIbTATOB YKU3HU; HHTEPIPETUPOBATD
oOacTeill HAYKM ¥ peajlbHOW  |CHCTEMBI 110 YCJIOBHUIO 3aa4H, MOJTyYEHHBIE PEIEHNS.
HKU3HU HCCIEI0BATh [IOCTPOCHHBIE Hcnonb3oBath nM(ppOBHIE
MOJIEJIH C UCTIOJIb30BAHNUEM pecypcsl
anmapara anreOpsl
HarypanbHble u Hartypanbabie u 1iensie uucina B |{OnepupoBaTh NOHATUSIMH: Harypanenbie unensie |HarypanbpHble u Lenble OnepupoBaTh NOHATHAMU:

LeJble Yucia
(6 )

3aj1a- 4Yax U3 peajibHOM KU3HHU.
IIpu3Haku nenMMOCTH LENbIX
yuce

HaTypaJbHOE YUCIIO, LIEJIOe
YHCIIO.

Hcnonb30BaTh Npr3HAKK
JEJIMMOCTH LIETBIX YHCEI,
pa3JI0’KeHHEe YUCIIa Ha [IPOCThIE

MHOXHUTCIIU JJI1 pEHICHUA 3a/1a4

quclia

(10 1)

yucna. [Ipumenenue
MPU3HAKOB JAEIIMMOCTH LIEJBIX
gucen, HOJ[ n HOK,
OCTaTKOB I10 MOIYJIIO,
anroput™a EBknunaa i
pelieHus 3a71a4 B LEJbIX
qucnax

HaTypaJbHOE U IIEJI0€ YHCIIO,
MHO)KECTBO HaTypaJIbHBIX
IEJTBIX YHCEIL.

Hcnonb3oBaTh NpU3HAKK
JIETMMOCTH LIEJIBIX YHCElT;
ocratku o Mmoayimo; HO/[ u
HOK HatypanbHbIX uncen;
anroput™ EBkimaa st perneHus
3a71a4.

3anuchIBaTh HATYpaJIbHBIC YKCIa
B Pa3JINYHBIX [TO3UIIMOHHBIX




CUCTEMaX CUHCIICHUA

3anaun
¢ mapamerpami (16 1)

PannonannHbIE,
HppaluoHaIbHEIE,
[OKa3aTeNbHEIE,
norapuMHIECKHE U
TPUTOHOMETPUUECKUE
YpaBHEHUS1, HEPABEHCTBA U
CUCTEMBI C TTapaMeTpaMHu.
[locTpoeHue u rccienoBaHue
MaTeMaTHYECKUX MOJENIEH
peaNbHBIX CUTYaluil C
IIOMOILBIO YPaBHEHUH,
CUCTEM YPABHEHUH U
HEPABEHCTB C MApaMeTpaMu

Bui0upats crioco0 pemeHus
pannoHANbHBIX,
UPPaMOHANBHBIX,
[10Ka3aTeJbHBIX,
norapru(MHUIECKUX U
TPUTOHOMETPHUYECKUX
ypaBHEHHIA 1 HEPaBEHCTB,
coJep KaluX MOJYJIH U
[apamMeTphl.

IIpumensiTe rpadudeckue u
AHAJIMTHYCCKUE METOAbI JJIA
peLICHNs] ypaBHEHUH U
HEpPaBEHCTB € lTapaMeTpaMy, a
TaKoKe UccieoBaHne QYHKIHH
METOAAMHU MAaTEMATHYCCKOI'O
aHaM3a.

CTpouTh U HccIenoBaTh
MaTeMaTHYECKUe MOJIEIN
pEaTbHBIX CUTYaIlui C TOMOUIBIO
ypaBHEHHH, HEPABEHCTB U
CHCTEM C TIapaMeTpaMu

[loBTOpEHUE,
0000111EHE,
cHCTeMaTH3aIHs
sHauuii (18 u)

OCHOBHBIE TIOHSITHS Kypca
anreOphl 1 HAvall
MAaTEMaTHYECKOTIO aHaIn3a,
00001IIEHIE ¥ CUCTEMATU3AIIA
3HAHUI

Pemats npukiagHele 3a1a44 U3
PasInYHBIX 00NaCTel HAYKU U
peabHOM )KM3HH C TTIOMOLIBIO
OCHOBHBIX TIOHATHH Kypca
anreOpbl U HavYal
MaTeMaTHUYECKOTO aHAJIN3A.
Bb10npaTh onTuManbHbIE
CIIOCOOBI BEIYMCIICHHH.

M cnonb30BaTh JUIs peLICHUs
3a]1a4 ypaBHEHNUs], HEPABEHCTBA U
CHCTEMBbI yPaBHEHUH, CBOICTBA
¢byHKIM ¥ TpaduKoB

[ToBTOpEHue,
0000111EHHE,
cucTeMaTH3aIus 3HaHWI

(16 )

OCHOBHBIE OHATHS U
METOBI Kypca, 00001IeHre 1
cucTeMaTH3aIs 3HaHu

MopeJMpoBaTh peaibHbIC
CUTYyalllH Ha SI3bIKe aJreOpsl,
COCTaBJISITh BBIPAXKEHNUS,
YpaBHEHHSI, HEPAaBEHCTBA U NX
CUCTEMBI 110 YCIIOBHIO 3aJa4H,
UCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJH C UCIIOJIB30BAHUEM
ammaparta anreOpsl,
WHTEPIIPETUPOBATH MOTYIEHHBII
pe3yJIbTar.

[pumensaTs QyHKIUH LTS
MOJICJIMPOBAHUS U UCCIIE0BaHUS
pEabHBIX IIPOLIECCOB.

PemaTs npukiagHbie 3a/1a4u, B
TOM YHCIIE COLTUAIBHO-
SKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeiCTBaMU aJIreOphl
Y MaTEMAaTUYECKOTO aHaAIIN3a




PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA «'EOMETPHUS
IHHOACHUTEJIBHAS 3AIIMCKA

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpeHero oduiero oopazoBaHus,
TaK KaK 00eCIeYynBaeT BO3MOXHOCTh U3YUCHUS KaK JUCIUILINH €CTeCTBEHHO-HAYYHOUN HANPaBICHHOCTH,
TaK W TyMaHUTapHOW. Jlormyeckoe MbINUICHHE, (OPMUPYEMOE MPH H3YYCHHH OOYYarOIIUMUCS
MOHSATUUHBIX OCHOB I'€OMETPUU U MOCTPOCHHUH LIETIOYKHU JIOTUUECKUX YTBEPXKICHHUM B XOJE pelIeHUs
r€OMETPUUYECKHX 33J]a4, YMEHUE BBIIBUTATh U OMPOBEPraTh TMIIOTE3bI HEMOCPEICTBEHHO UCIOJIb3YIOTCS
IIPH PELICHUH 3a]]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

Llenb ocBoeHUs mporpaMMbl yuebHoro kypca «l'eomerpusi» Ha 6a30BOM ypoBHe OOyueHUS —
o0mieo0pa3oBareabHOE U OOIIEKYIBTYPHOE pa3BUTHE 00ydaroluXcs yepe3 obecrneyeHrne BO3MOKHOCTH
MPUOOPETEHUS U UCTIOIH30BAaHUS CUCTEMaTHUYECKUX N'€OMETPUUECKUX 3HAHUH U IeHCTBUH, CrIeU(UIHBIX
F€OMETPUHU, BO3MOKHOCTH YCIICIIHOT'O MPOJIO0JKEHUsSI 00pa30BaHus MO CIEHHAIBHOCTAM, HE CBSI3aHHBIM
C MPUKJIAIHBIM HCTIOJIb30BaHueM reomeTpu. Llenb ocBoeHust mporpamMmbl yueOHOTO Kypea «['eomeTpus»
HA YIJ1y0JEHHOM YPOBHE — PA3BUTHE MHIWBHIYaTbHBIX CIIOCOOHOCTEH O0yYaIONIUXCS P U3yUYCHUU
TCOMETPHH, KaK COCTAaBJISIOIICH TpeaMeTHOH obnmact «MaremaTuka ©W HWHQOPMATHKA» depe3
o0ecrnieueHre BO3MOKHOCTH MTPHUOOPETEHUS U UCIIOJIb30BaHUs 0oJiee TITyOOKUX T€OMETPUUYECKUX 3HAHUMN
U JeHCTBUH, CHeNU(PHUUHBIX TEOMETPUU, M HEOOXOJUMBIX Ui YCHEIIHOTO MNpodeccHOHAIBHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAHUEM MAaTEMAaTUKH.

JocTuxeHue e OCBOSHHS IPOrpaMMbl 00ECTIEYUBACTCS PEIICHUEM COOTBETCTBYIOIIUX 3a]1a4.
[IpuopurernsiMu 3amauamMu ocBoeHUsi Kypca «l'eomerpun» Ha 0a3zoBom ypoBHe B 10—I11 knaccax
SIBJISTFOTCSI:

— ¢opMupOBaHUE TPEICTABICHUS O FCOMETPHH KaK YaCcTH MHPOBOW KYJIBTYPBI M OCO3HaHHE €&
B3aUMOCBS3H C OKPYKarOIUM MUPOM;

— (dopmupoBaHHE TMPEIACTABICHUS O MHOTOIPAHHHMKAX M TeJlaxX BpalIeHHs KaK O BaKHEUIINX
MaTeMaTUYECKUX MOJEIISX, TO3BOJIAIONIMX ONKMCHIBATH U U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO
MUDa;

— ¢opMupoBaHHE YMEHHsI paclo3HaBaTh Ha YepTekKax, MOJENSIX U B pealbHOM MHpPE
MHOT'OTPaHHUKHU U Te€JIa BPAILICHHUS;

— OBJIQJICHHE METOJIaMM PEIEeHUS 3a7a4 Ha MOCTPOEHHUS Ha M300paKEHUAX MPOCTPAHCTBEHHBIX
uryp;

— ¢opMupoBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMU MOHSATHSMH O MHOTOTPAHHHMKAX M Telax
BpAIIEHUS U UX OCHOBHBIMU CBONCTBaMU;

— OBJIQJICHHE AITOPUTMaMU PEIICHUs OCHOBHBIX THIIOB 3aj1a4; (popMUpOBaHUE YMEHUS TTPOBOIUTH
HECJIOKHBIE JI0Ka3aTeNbHbIE PACCYXJACHUS B XO/I€ PEIICHUsI CTEPEOMETPUUYECKUX 3a7au U 3a/1ad C
MPAKTUYECKUM COJIEP)KAHHEM;

— pa3BHUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0YyYaromuxcsi, MO3HaBAaTEIbHON
AKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS;

— ¢dopmupoBanre  (DYHKIIMOHAILHOW  TPaMOTHOCTH, PEJICBAHTHONM T'E€OMETPUU:  yYMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUIECCKUX MTOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B PEATbHBIX
KU3HEHHBIX CUTyallUAX W TPU M3YyYCHUH JAPYTUX YUEOHBIX MPEIMETOB, TMPOSBICHUS
3aBHCHMOCTEHl M 3aKOHOMEpHOCTeW, (HOpPMYITHpOBaTH MX HA SI3BIKE TEOMETPUU U CO37aBaTh
F€OMETPUYECKHE MOJIETH, MPUMEHATh OCBOCHHBIM T'€OMETPUYECKMM ammapar ajs penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33/]]a4, UHTEPIPETUPOBATh U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

[IpuoputeTHpIMU 3alayaMu  Kypca TE€OMETPUM Ha YIJIYOJEHHOM YPOBHe, pPacIIUPAIOMINMHU U



YCUJIMBAIOIIUMHU KypC 6a30BOTO YPOBHSI, SIBISIOTCS:

— pacuMpeHHe TPEeACTABICHUS O I'€OMETPUHM KaK YacTH MHPOBOM KyJIbTYyphl M (OPMHpPOBAHUE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

— (dopmupoBanue mpencTaBieHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIUX
MaTEMaTHUYECKUX MOJEIISAX, [T03BOJISIIOIINX ONUCHIBATH U U3Yy4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO
MHUpa; 3HAHHWE MOHATUHHOrO amnmapara o pasjaeny «CTepeoMeTpus» IIKOJIBHOTO Kypca
reoMeTpuH;

— (opMupoBanne ymeHHs BIaJeTb OCHOBHBIMU MOHSTHUAMHU O HMPOCTPAHCTBEHHBIX (HUTypax U HX
OCHOBHBIMH CBOICTBaMU; 3HAHHUE TeOpeM, (OPMYJI U yMEHHE UX IPUMEHSTh; YMEHUS TOKa3bIBATh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3aay;

— (dopmupoBanne ymeHHs paclo3HaBaTb Ha YEpPTEXax, MOACNIX U B pEaJTbHOM MHpe
MHOTI'OI'PaHHMKH U TeJla BPaIlleHUs; KOHCTPYMPOBATh T€OMETPUUECKUE MOJIEINIH;

— (opMupoBaHre NOHUMAHUSA BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHMSI MaTeMaTHYECKHX
TeopHii; HopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MPOBEICHUN PACCYKICHUM;

— (opMUpOBaHHE YMEHUS BJIAJIETh METOJIaMU JI0KA3aTEIbCTB U AJIFTOPUTMOB PELLIEHUS; YMEHUS UX
IPUMEHSTh, MPOBOJUTH JI0KA3aTEIbHBIE PACCYXACHHUS B XOJ€ PEIICHUS CTEPEOMETPUUYECKUX
3ajay U 33124 ¢ IPaKTUYECKUM COJIepKaHueM; (OPMHUPOBAHNUE MIPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelabCcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKICHMM W pPOJIM aKCMOMATHKH B
IPOBEICHUU JIEAYKTUBHBIX PacCyKICHUM;

— pa3BUTHE M  COBEPILICHCTBOBAHME MHTEJUIEKTYalIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEN
o0yyaroIuxcsi, IMO3HABATEIbHOM AaKTUBHOCTH, MCCIEIOBATENbCKUX YMEHHUM, KPUTHUYHOCTH
MBIILLUIEHUS], UHTEpECa K U3Y4EHUIO T€OMETPUH;

— ¢dopmupoBanre  (QyHKIMOHAIBHOW  TI'PAaMOTHOCTH, PEJIEBAaHTHOH  TI'E€OMETPUHU:  YMEHUS
pacrno3HaBaTh [IPOSBIECHUS] TEOMETPUUECKUX MOHATUI, 00BEKTOB U 3aKOHOMEPHOCTEHN B PEAJIbHBIX
JKU3HEHHBIX CHUTyallUsIX M TpPU U3YYEHUU JPYrMX Y4YeOHBIX HPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIBHBIX CHUTYyallUil, HCCIEIOBAHHUS
IIOCTPOEHHBIX MOJIEIIEH, NHTEPIPETALIMH IT0JIyYEHHBIX PE3YJIbTATOB.

OcHoBHBIE conepkaTenbHble TuHIH Kypca «l'eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKNY,
«[IpsiMBbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBEY, «Tena BpamieHns», «BeKkTopel 1 KOOPAUHATHI B IPOCTPAHCTBE
«/IBuKeHusT B TPOCTpaHCTBE» (Ha yrayOjaeHHOM ypoBHE). POpMUPOBAHHME JIOTHYECKMX YMEHMH
pacnpezensercss He TONbKO M0 COAepkKaTeNbHbIM JIUHUSAM, HO U 10 rojilaM 00y4eHHUsl Ha YPOBHE CPEIHETO
o011ero oopa3oBaHusl.

OO1iee 4nciI0 4acoB, peKOMEHOBAHHBIX Ul M3y4eHHUs yueOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHe — 102 gaca: B 10 xiacce — 68 gacos (2 gaca B Hezeno), B 11 kmacce — 34 gaca (1 wac B Hezelnmo);
Ha yriyoaeHHoM ypoBHe, — 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Hezenmto), B 11 kimacce — 102 yaca
(3 yaca B HeEINIO).

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHHUSA PABOYEM ITPOI'PAMMBI
KYPCA (I1IO T'OAAM OBYYEHMUS)

[IpenMeTHBIC pe3ynbTaThl U3YYCHHS] TEOMETPUU HA 0A30BOM YPOBHE OPUEHTHUPOBAHBI HAa IOCTHXKEHUE
YPOBHSI MaTeMaTHYECKON T'PAaMOTHOCTH, HEOOXOIUMOTO JJisi YCIEITHOTO PEIICHUs 3a/Jad B PeabHOM
KU3HU U CO3JIaHUE YCIOBUIA JUIS UX OOIMIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenne yaeOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE CpPEIHETO OOIIero 00pa3oBaHuUs JOHKHO



o0ecreynBaTh JOCTHKEHUE CIEAYIOMNX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 kaace

Ha 6a3oBoM ypoBHe

OmnepupoBaTh MOHATHAMU: TOUKA, IPSIMAsL, IIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MIPU PEIICHUN T€OMETPUYECKHX 3a/1a4.
OmnepupoBaTh MOHATHIMH: APAJUIETBHOCTH U IIEPIIEHANKYISIPHOCTD IPSMBIX U INIOCKOCTEH.
KrnaccuduuupoBars B3auMHOE pacrioyioKEHUE IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
OmnepupoBaTh MOHATHSAMU: IBYTPAHHBIA YTOJI, TPaHU JBYIPAHHOTO yIia, peOpo JABYTPaHHOTO YIJIa;
JIMHEMHBIN yroJ IBYTPAHHOIO yIia; rpaJaycHas Mepa JIBYTPaHHOIO yria.

OmnepupoBaTh MOHATUSMH: MHOTOT'PAaHHUK, BBITYKJIBIH W HEBBIMYKJIBI MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHHMKOB (IHpaMuza; TpU3Ma, MPSMOYTOJBHBIN
napaiesienumne, Kyo).

KrnaccuduuupoBare MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHHS JUIS KiacCH(UKAIMU (BBIIYKIBIE |
HEBBIITYKJIbIE MHOTOTPAaHHHMKH; ITPaBHJIbHbIE MHOTOTPAHHUKHU; IPSIMble M HAKIOHHBIC HPU3MBI,
napajuiesienumneabl ).

OmnepupoBaTh MOHATHAMU: CEKYILAs IUIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUITBI HOCTPOCHUS CEYCHUH, HCIIONB3YS METO CIIEIOB.

CTpouTh ce4eHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIITOIHATH (BEIHOCHBIE) TUIOCKHE YEPTEIKH H3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxoXJAEHHE TEOMETPHUYECKHMX BEIMYMH IO oOpasnaM WIH ajJroOpuTMaM,
MIPUMEHSST U3BECTHBIC aHATMTHYECKHE METO/IBI IPU PEIICHUN CTaHIAPTHBIX MaTeMaTHYECKUX 3a/1a4
Ha BBIYHMCIICHUE PACCTOSHUN MEXIY IBYMS TOUYKaMH, OT TOYKH JIO MPSIMOH, OT TOYKH JI0 THIOCKOCTH,
MEKIY CKPELIHMBAIOIIMMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaxoXJE€HHE TE€OMETPUUYECKHX BEJIMYMH IO O0pa3llaM WM aJlrOpuTMam,
MIPUMEHSIST N3BECTHBIE aHATMTHYECKHE METOJIBI TIPH PEUICHUH CTaHIAPTHBIX MaTeMaTHUECKUX 3a/1a4
Ha BBIYHCIICHHUE YTJIOB MEXIY CKPEIIUBAIOIIMMUCS TPSMBI- MU, MEXKIY MPSMOU U TUIOCKOCTHIO,
MEKIY IIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB.

Bbruucnare 00bEMBI M IUIONIAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHpaMuia) ¢
npUMEHEHHEM (POPMYJT; BBIYHCISTH COOTHOIICHHSI MEXIY IIIOMIAIIMH MOBEPXHOCTEH, 00BEMaMu
M0JI0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHSATHSIMH: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OCh U IIIOCKOCTh CHMMETPHUH; LIEHTP,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATh M HMHTEPIPETUPOBATh HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensTh TEOMETpHUECKUE (AKTHI TSI PEIICHUST CTEPEOMETPHUYECKHUX 3a/1ad, MPeAIoIararonx
HECKOJIKO IIIaroB PEIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTh IpOCTEHIIIE TPOTPAMMHBIE CPEICTBA H JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI ITPH
pEIIeHIH CTEPEOMETPUIECKHX 3a/1ad.

[IpuBoAUTH TpPHUMEpPHI MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B MPHPOJE U KU3HM, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTH MOTydeHHBIE 3HAHHUS Ha TPAKTHKE: aHATH3UPOBATh pPeajbHBIC CUTYAIlUH W MPUMEHSThH
W3yYeHHBIE TIOHATHS B ITPOIECcce TIOMCKA PEIICHUST MaTeMaTHUECKH CPOPMYITUPOBAHHON MPOOIIEMBI,
MOJICJIMPOBATh pealibHble CUTYallud Ha sS3bIKE I'€OMETPHUH, MCCIIEAOBATh IMOCTPOECHHBIE MOJEIHU C
MCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATHH M TeopeM, ammapara anreOpsl; pemarb MpakTUYecKHe



3aJla4d, CBSI3aHHBIC C HAXOXK/IEHUEM T'€OMETPHUECKUX BEIMIHH.
Ha yruiy6s1eHHOM ypoBHe

— CB000HO OTIEPUPOBATH OCHOBHBIMHU MIOHSATHSIMHU CTEPEOMETPUH TPU PEIICHUH 33124 ¥ TPOBEICHUHN
MaTEMaTHYECKUX PACCYKICHHI.

— IIpuMeHsATh aKCHOMBI CTEPEOMETPHUU U CIIECACTBHS U3 HUX IPU PEIICHUH T€OMETPUYECKUX 3a/1a4.

— KnaccubunupoBare B3aMMHOE pACHOJIOXKEHHE TMPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CB000HO OTIepUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXK Y IPSIMBIMU B
MIPOCTPAHCTBE; MEXKIY HPSMON U TIIOCKOCTBIO.

— CB0060HO ONIEPUPOBATDH MOHATUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH.

— CB000HO pacro3HaBaTh OCHOBHbBIE BUJIbI MHOTOTPAHHUKOB (MIpU3Ma, MHUpaMua, IPSIMOYTOJIbHBIH
napaiesienumne, Kyo).

— KrnaccudunupoBaTh MHOTOTPAaHHUKH, BEIOUPAst OCHOBAHUS JUISI KIIACCU(DUKAITIH.

— CB000HO ONIEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C CEYCHHEM MHOTOTPAHHHUKOB TIOCKOCTBIO.

— BBInonHATH NapamuienbHoe, IEHTPAIbHOE U OPTOTOHATIBHOE MPOSKTUPOBAHUE (DUTYP HA TIIOCKOCTD;
BBITIOJIHATH U300pakeHus (PUryp Ha MI0CKOCTH.

— CTpouTh ceYeHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMA METOJIAMH, BBIMOJHSTH (BBIHOCHBIC) TUIOCKHC
YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUI CBEPXY, COOKY, CHU3Y.

— BBIUUCIIATH TUIOIIA U TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MHPAMHKJIA), TeOMETPUICCKHIX TEJI C
pUMEeHEHHEM (HOPMYIL.

— CB00OJHO OmepupoBaTh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

— CB00OOIHO OmEepUpOBaTh TMOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM UM  KOOpJAHMHAaTaM B
MIPOCTPAHCTBE.

— BBIMONAHATH AeiCTBHS HAJ BEKTOPAMH.

— Pemate 3a7aun Ha 10Ka3aTeIbCTBO MAaTEMATHUECKUX OTHOIIEHUN M HAXOXKACHHE T€OMETPUUYECKUX
BEJIMYMH, IPUMEHSS W3BECTHBIE METOMBI MPU PEIICHUH MAaTeMaTHYEeCKHX 3a]a4 MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIIO)KHOCTH.

— IlpuMeHsATH NpoCTEHINe MPOTPAMMHEIE CPEJICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TTPH
PEIIEHIH CTEPEOMETPUIECKHX 3a/1ad.

— H3Bnekath, TpeoOpa3oOBBIBATH W HHTEPIPETHPOBATH HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— TlpuMeHSATH MONTYYCHHBIC 3HAHUS Ha PAKTHKE: CPABHUBATh U aHAJM3UPOBATH PEAbHBIC CUTYaIINH,
MIPUMEHSITh H3yICHHBIC TTOHSITHSI B IPOIIECCEe MTOMCKA PEIICHHSI MATeMaTHISCKU C(OPMYIINPOBAHHON
MpoOJIEMBI, MOACTHPOBATh peabHBIC CUTYAIlMA Ha S3BIKE TE€OMETPHH, UCCIIEAO0BATh TIOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAHMEM T'€OMETPUYECKHX TOHSATUI W TeopeM, ammapara ainreOpbl; pemiarhb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXK/IEHUEM IeOMETPUYECKIX BEITHUMH.

— Hmetp mipencTaBicHMS 00 OCHOBHBIX JTalax pa3BUTHSI TI'E€OMETPHHM KaK COCTaBHOM 4YacTh
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.

11 kaace
0a30BbIii ypOBEeHb:
OINICpHUPOBATH MOHATUAMHU: HHUIHMHAPUYCCKAsA IMTOBEPXHOCTD, o6pasy}oume HHHHH}IpH‘IGCKOfI
MMOBCPXHOCTHU, HUIIUMHAP, KOHNUYCCKAA MOBEPXHOCTD, 06pa3y}onme KOHHYECKOM IMOBEPXHOCTHU, KOHYC,
chepuyeckas MMOBEPXHOCTB;



pacrio3HaBaTh Tella BpalleHus (LUIMHAP, KOHYC, cdepa u map);

OOBSICHATH CIIOCOOBI TIOJTYYEHUS TeJ BpaIllCHUS;

KJIaccu(puIUpoBaTh B3aMMHOE PACIOI0XKEeHUE Chephl U MIIOCKOCTH;

OIIEpUPOBATh MOHATUSMU: IIAPOBOIM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA, I1apOBOM
CJIOM, OCHOBAHHUE ILIAPOBOTO CJIOS], BHICOTA LIAPOBOI0 CJI0s], IIAPOBOM CEKTOP;

BBIUUCIIATE OOBEMBI M IUIOLIAJAM MOBEPXHOCTEH TeNl BpaIlEHUs, TE€OMETPUYECKUX TeIl C
HpUMEHEHUEM (OpMYII;

OIIEpPUPOBAThH MOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIM B c(epy U OMMCAHHBIA OKOJIO CQepsl,
cdepa, BicaHHAss B MHOTOT'PAaHHHK MJTH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLICHUS MEXY IUIOIIAASIMU IOBEPXHOCTEN U 00beMaMU IIOJJOOHBIX TEJI;

n300pakaTh U3ydaeMble GUIypbl OT pyKH U C TPUMEHEHHEM ITPOCTBIX Y€PTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) INIOCKHE YEPTEXKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (DUTYp: BU]I CBEPXY,
cOOKY, CHU3Y, CTPOUThH CEUCHHS TeJl BPAILICHNUS;

U3BJIEKaTh, MHTEPIPETUPOBaTh M MNpPeoOpa3oBbIBaTh HMH(POPMALMI0 O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKaX;

OIIEpUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATh JIEHCTBUSL CIIOKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMM OHM 00J1aJat0T;

HIPUMEHSTH PaBUIIO NapauIeNIeIUIeaa;

OIIEpUPOBATh MOHATUSAMU: JIEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, Yroj MEXAY BEKTOpaMH, CKaJIpHOE MPOM3BEICHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI;

HaXOJUTb CyMMY BEKTOPOB M IIPOM3BEACHHE BEKTOpa Ha YHUCIO, YroJl MEXAYy BEKTOpaMmu,
CKaJIIpHOE NMPOU3BEIEHHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOpPaM;

3a/1aBaTh IJIOCKOCTh YpaBHEHUEM B IEKapTOBOM cHCTEME KOOP/IMHAT;

IPUMEHATh FeoMeTpuuecKkue (GakThl JUIs PEeLICHUsS CTePEOMETPUYECKUX 3a/ad, MpPeAroararoimx
HECKOJIBKO I1Iar0B PELIEHUs, €CIN YCIOBUS IPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe;
pemaTh NpoCcTEeNIINe reoOMeTpUYECKUE 3a/1a4 Ha IPUMEHEHNE BEKTOPHOKOOPIMHATHOTO METO/IA;
pemaTh 3aJayd  Ha  JIOKAa3aTE€IbCTBO  MATEMATHYECKMX  OTHOIIEHHMH U HaXOXKJEHHE
F€OMETPUUECKHUX BEJIIMYMH IO 00pasliaM WM alropuTMaMm, IPUMEHSSI U3BECTHBIE METOJNbI IpU
pEILIeHNN CTaHJapPTHBIX MAaTEMATUYECKUX 3a]1a4;

IIPUMEHSTh IPOCTENIINE TPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHOKOMMYHHKAIIMOHHBIE CHCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKHX 3a/1a4;

IPUBOJIUTH IPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U KU3HHU,

pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MIPUMEHSIThH MTOJIyY€HHbIE 3HAHUS Ha IPAKTHKE: aHAJIM3UPOBATh pealIbHbIE CUTYallUU U IPUMEHSATh
M3Y4YEHHbIE TIOHATHUS B MPOLIECCE TIOUCKA PEIIeHNs MaTeMaTH4YeCKH cPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETIMPOBATh PEaJbHbIE CUTYyallUd Ha SI3bIKE T€OMETPHUM, UCCIIEN0BATh MOCTPOEHHBIE MOJEIH C
MCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapara aiaredpsl, peuarb MpakTHYecKHe
3aJ1a4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKHUX BEITHUHNH.

IIpodunibHbIi ypOBEHB:

CBOOO/IHO  ONEpPUPOBATh MOHATHSIMH, CBS3aHHBIMH C IWIMHIPUYECKOW, KOHMYECKOM W
cepruueckoil MOBEpXHOCTAMHU, OOBIACHATH CIIOCOOBI MOJTyUEHHS;

OIIEpPUPOBATH MOHATHUAMH, CBA3aHHBIMU C T€JIAMHU BpPAIIEHUs: HIUIMHIPOM, KOHYcOM, chepoit u
11apoM;



pacrio3HaBaTh TeJa BpalleHus (LWIMHIP, KOHYC, cdepa U Map) U 0OBACHATh CIOCOOBI MOTyUYESHHUS
TEJl BPALICHHUS;

KJaccu(uUUpoBaTh B3aUMHOE DPACHOJOXKEHHE cdepbl U IIIOCKOCTH;

BBIYHUCIIATH BEJTMUMHBI 3JIEMEHTOB MHOIOI'PAHHUKOB U T€J BPALLCHHsI, 00bEMBI
Y TUIOLA/IU TIOBEPXHOCTEH MHOTOIPaHHUKOB U T€J BPALIEHUs, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM
hopmyu;
CBOOOJHO ONEpPHPOBATh IMOHATUSAMH, CBS3aHHBIMM C KOMOMHAIMSIMM TeJl BpaIleHUS U
MHOTOT'PaHHUKOB: MHOTOTPaHHHMK, BIHCAaHHBIH B chepy M ommcaHHBIA OKkoino chepsl, chepa,
BITMCaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIUUCIIATH COOTHOIICHUS MEXKIY TUIOIIAASIMHU TOBEPXHOCTEN U 00 beMaMu
MOJOOHBIX TEN;

n300paxxkaTh M3ydaeMble (DUTYpbI, BHIIOJIHATH (BHIHOCHBIE) INIOCKHE YEPTEXXU U3 PUCYHKOB
IIPOCTBIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TEJ BpalllCHUS;

U3BJICKaTh, UHTEPIPETUPOBATh U NpPeoOpa3oBbIBaTh  MHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OIIEPUPOBATH MIOHITHEM BEKTOP B TPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3a1aBaTh IJIOCKOCTh YPaABHCHHEM B I[GKEIpTOBOfI CHUCTEMC KOOPpAHHAT,
peuiaTb reOMCTPHUYCCKUC 3ajadid Ha BBIYUCIICHUC YIJIOB MCXKAY HNPAMBIMU U IIJIOCKOCTSMH,

BBIUHCJICHUE DPACCTOSHUM OT TOYKM IO IIOCKOCTH, B I€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLIECHUH;

CBOOO/IHO OIIEPUPOBATh MOHATHSMHU, CBSI3aHHBIMHU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOICTBA
JIBYDKCHUH;

BBIIIOJHATh M300pak€HHsT MHOTOTPAaHHMKOM U TeJl BpallleHUs IpU IMapajuleIbHOM IEPEHOCE,
LEHTPAJIbHOW CUMMETPUH, 3€pKaJIbHOW CUMMETPHUH, IIPU IIOBOPOTE BOKPYT MPSAMOIL, peoOpa3oBaHUs
oI00us;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TeNl BpAIIEHUS: CEYCHUs LMIMHIpa (MapaulelbHO U
NEPIEHIUKYIIIPHO OCH), CEYeHMs KOHyca (HapaijellbHOe OCHOBAHUIO M IPOXOAsIee dYepe3
BEPLINHY), CEUEHUS 11apa;

HCIIONB30BaTh  METOJAbI IIOCTPOCHHUSA CEYEHUH: METOJ  CIENO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJT IIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh FEOMETPUYECKHUE YTBEPKICHUS;

MPUMEHSTh T€OMETPUUECKHE (GaKThI sl pELIEHHs] CTEPEOMETPUUYECKUX 3ajay, IPENoJIararoInx
HECKOJIbKO LIIaroB peleHH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOM (hopme;

pemiatb  3aJa4d  Ha  JI0KAa3aTeIbCTBO  MATEMaTUYECKUX OTHOIICHMHM M HAXOXKIEHUE
F€OMETPUYECKUX BEJINYUH;

MIPUMEHATH POrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILICHUN
CTEPEOMETPUYECKHX 33]1a4;

IIPUMEHATH IIOJIyYCHHbIE 3HAHUS HAa IPAaKTUKE: CPaBHMBATh, AHAINW3UPOBATH W OLICHUBATh
peanbHBIe CUTYyallud, NPUMEHATh W3Y4YEHHBIE IOHATHSA, TEOPEMBI, CBOMCTBA B IPOLECCE IMOMCKA
peleHusl MaTeMaTu4ecku c(hOpMyIUPOBAHHOM MPOOJIEeMBbl, MOJETUPOBATh pealibHble CUTyallud Ha
S3bIKE TE€OMETPHUM, HCCIIEI0BATh IIOCTPOCHHBIE MOJEIU C MWCIOIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUI U TEOpeM, amnmnapaTa anreOpbl, pemaTh MPaKTUYeCKHe 3a/1a41, CBA3aHHbIE C HAXO0XKIEHUEM
F€OMETPUYECKUX BEJINYUH;

UMETh TpEACTaBIEHUS 00 OCHOBHBIX J3Tanax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTH
¢dbyHameHTa pa3BUTHUSA TEXHOJIOTHUM.



COILEPKAHUE YYEBHOI'O KYPCA (IO TOAAM OBYUEHUSA)
10 knace
IIpsimble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, MPOCTpaHCTBO. IloHsiTue 00

AKCMOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
B3anMHOe pacnonoxeHue NOpAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIMECs, MapajulelibHble U
cKpeuBaromuecs npsmele. [lapamiensHOCTh NPAMBIX U IUVIOCKOCTEW B MPOCTPAHCTBE: MapajulesibHbIC
IpsIMbIE B MPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MNPSIMBIX; NApAJIIEIBHOCTh MPSMON M IUIOCKOCTH.
Ilapannenvnoe u yenmpanvHoe npoexkmupoganue, uzobpasicenue ¢ueyp. OchosHble c8olicmea
napanneivbHo2o npoekmuposanus. Hzobpadicenue gueyp 6 napainienbHou npoem;uu.1 Yrubel ¢
COHAITPABIICHHBIMU CTOPOHAMM; YIOJI MEXKIY IPSAMBIMH B MpOCTpaHcTBeE. [lapaiuienbHOCTh IIIOCKOCTEM:
MapajuiebHbIE TUIOCKOCTH; CBOWCTBA NapaJuIeNIbHBIX IUIOCKOCTeW. [IpocTeiine mpocTpaHCTBEHHBIE
¢burypsl Ha IJIOCKOCTHU: TETPadAp, KyO, mapasuiesenune; NOCTPOCHUE CEUCHUN.

[lepneHAUKYISIPHOCTh OPSIMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE NpPsIMblE B IPOCTPAHCTBE,
MpsIMbIE MapaJUIeNIbHbIE U NEPIEHANKYIJISPHBIE K MJIOCKOCTH, NMPU3HAK MEPIEHIUKYISIPHOCTU MPSAMON U
IJIOCKOCTH, TEOpEMa O MPSAMON NMEPHNEHAUKYISIPHON IJIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YroJl MEXIY
NpsIMOM M IUIOCKOCTBIO; JBYTPAHHBIM yTroJl, JMHEWHBIA Yroyl JIBYIpaHHOro yria. OpmoconanvbHoe
npoexmupoganue. llepneHIuKyJIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMON 70 TUIOCKOCTH, TIPOEKIUs (GUTYPHI HA TIOCKOCTh. [lepneHauKyISIPHOCTh IJIOCKOCTEH: MPU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX neprneHauKyIspax.

Yenvt 6 npocmpancmee: yeon medxcoy npsamot u niocKoCmvo, 08Y2PAHHbIU Y20, TUHEUHbLU V2Ol
08yepanno2o yena. Tpéxepanmnsiii u mrozocpanusie yenvl. Ceoticmea niocKux y2i08 MHO202PAHHO20 Y2ld.
Ceoticmsea niockux u 08Y2PAHHLIX Y208 MpéxepanHozo yeid. Teopemvl KOCUHYCO8 U CUHYCO8 O/
MPpEXspannozo yaua.

MHOrorpaHHuKHU

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKIIBIE W HEBBITYKJIIbIE
MHOTOIpAaHHHUKH; pa3BEPTKa MHOTOTPAHHUKA. Buobl MHO202paHHUKO8;, pa38EPMKA MHO20SPAHHUKA
[Tpu3ma: n-yrosibHas Mpu3Ma; TPaHd U OCHOBAHUS MPU3MBIL; MpsMas M HAKJIOHHAS MPU3MBL; OOKOBas U
MOJIHAsl MOBEPXHOCTh Mpu3Mbl. llapannenenunesn, npsiMOYrOJbHBIN MapajieJIenuIe]] U ero CBOMCTBA
Kpamuatiwue nymu na nosepxnocmu mnozoepannuka. Teopema Diinepa. [Ipocmpancmeennas meopema
Iugaeopa. Tlupamuna: n-yroiapHash TUpamMuaa, TPaHH U OCHOBAaHUE MHPaMUJIbI; OOKOBask W TIOJHAS
MOBEPXHOCTh TMHUPaMUJbI, MpaBUIbHAA W yCEU€HHAs MUpaMuia. DJIEMEHTHl MPHU3MbI U TMHPAMUIBI.
[IpaBunbHbIE MHOTOTPAHHUKH: TIOHATHE TMPABUJILHOTO MHOTOTPAHHUKA; TpPaBWIbHAS TMpU3Ma U
MpaBWIbHAs MHpaMHUAa; TMpaBWIbHAS TPEYrojbHas NHUpaMua ¥ MPaBWIBHBIA TETpa’aAp; Kyo.
[IpencraBnenue o MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTa’dAp, N0AeKa’Ap U ukocarap. CeueHus Npu3Mbl U
MUpaMUIbL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B TTUpaMUaX, MapauieJenumneax, MpaBuIbHbBIX MHOTOTPAaHHUKAX.

Breruncienne »J€eMEHTOB MHOTOTPAaHHUKOB: péOpa, awaroHandw, yriel. [limomans OOKOBOMA
MMOBEPXHOCTH W TIOJHOM IMOBEPXHOCTH MPSMOW TPHU3MBI, IUIONIAb OCHOBaHHWM, Teopema O OOKOBOW
MOBEPXHOCTH TNpsAMON mpusMbl. [lnom@aas OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH MPABUIHHON
MUpaMHJIbI, TeOpeMa O IJIomAAn yceu€HHOU mupamuibl. I[lonsarue 06 o06véMe. OOBEM MHpPaMUIBL,
MIPU3MBI.

[TogoGubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXY IUIOMIAISIMU TOBEPXHOCTEH, 00BEMaMu

1 KypcuBOM BbI/ieJIEHBI 3JIEMEHTHI COJIEPXKaHUs], U3ydYaeMble Ha YIIybJeHHOM YPOBHE



MOIOOHBIX TET.
Bexmopul u koopounamul 6 npocmpancmee

THonamus: eexmop 6 npocmpauncmee, HY1e80U 6eKmMop, OJIUHA HEHY1e8020 8eKMOpd, 8eKmOopbl
KOJIUHeapHble, COHANPAasieHnble U NPOMUBONONIONCHO HANpAsieHHble 6eKmopbl. Pasencmeo eexmopos.
Heticmeus ¢ eekmopamu: ciodicenue u blyumarue 6eKmopos, CyMma HeCKONbKUX 8EKIMOPO8, YMHONCEHUE
eéexmopa Ha uucno. Ceoticmea cnodcenus eexmopos. (Ceoucmea YMHONCEHUs 8eKmMOopa HA HUCIO.
llonamue komnianapuvie eexmopwl. Ilpusnax xomnaanapnocmu mpéx eekmopos. Ilpasuno
napannenenuneda. Teopema o paznodiceHuU 6eKmopa no MpEM HEKOMNJIAHAPHLIM — B8EeKMOPAM.
IIpamoyzonvuas cucmema Koopouwam 6 npocmpancmee. Koopounamwvr eexmopa. Cesazo medcoy
KOOpOUHaAmamu 6eKmopa u KoopouHamamu movex. Yeon mexcoy eekmopamu. CranapHoe npouszgeoeHue
8EKMOpO8.

11 kaace
Tena Bpamenus

[{unuHIpUYecKkass  TOBEPXHOCTh, OOpa3yloIue  MIJIMHAPUYCCKOM  TOBEPXHOCTH,  OCh
UWIMHIPUYECKON moBepXHOCTH. L{unuHap: ocHoBaHMsS W OOKOBas MOBEPXHOCTh, 00Opa3yrolias U OcCh,
Ionaib OOKOBOM M MOJTHON MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOU
noBepxHocTU. KoHyc: OocHOBaHWME M BepiIuHA, oOpa3ymoollas M OCh, IIIOIMIAAh OOKOBOW M TOJIHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIIye U BHICOTA, OCHOBaHHS 1 OOKOBAasi IOBEPXHOCTh.

Chepa wm map: ueHTp, pamuyc, IUameTp, IUIOMIAIAb IOBEPXHOCTH cdepbl. BzanmHoe
pacrioyio’keHue cdepsl M IUIOCKOCTH, KacaTelbHast TNIOCKOCTh K cdepe, miomanb cdepsl. M300paxkenne
TEJ BpallleHHs Ha TUIOCKOCTH. Pa3BepTka HMIMHApA U KOHYCA.

KomOuHanmu Ten BpamieHus W MHOTOTPAaHHHUKOB. [lpusma, eénucanuas 6 yuiuHop, ONUCAHHASA
oxono yununopa. Ilepeceuenue cghepol u wapa c niockocmoiro. Kacanue wapa u cghepvl niockocmoio.
MHororpaHHHK, ONTUCaHHBINA 0K0JIO chepsl, chepa, BIucaHHas B MHOTOTPAHHUK, UJIH TEJIO BPallleHHS.

[Tonsitue 06 o6beme. OcHOBHBIE CBOICTBa 00bEMOB Tel. TeopeMa 00 oObeMe MPSIMOYTOJIBHOTIO
napajuieNienuneaa u cueacTeus usz Hee. O0beM HUIHHAPA, KoHyca. O0bem npsamotl U HAKIOHHOU NPU3MbI,
nupamuovl. O0bEM I1apa U Wapo8o2o cecmenma, Tomab chepsol.

IInowaov nosepxnocmu yuruHopa, Kowyca, niowadsv cghepvl u ee uacmet. [logoOHbIE Tena B
npoctpancTBe. COOTHOIICHHST MEXIy IUIOMAIIMU TOBEPXHOCTEH, OOBbeMaMH TOJOOHBIX TeIl.
Ilpeobpazosanue nooobus, 2omomemus. Pewenue 3a0auy Ha NIOCKOCMU C UCNONb30BAHUEM
cmepeomempuieckux Memooos.

Ceuenus nunuHapa (mapajuieIbHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajuielbHOe
OCHOBAHUIO U TPOXOJSIIEe uepe3 BEPIINHY), CEUCHUS Iapa. Memoobl NHOCMPOEHUs CeYeHULl: Memoo
C1e008, Memoo 8HYMpeHHe20 NPOEeKMUPOBAHUsL, Memoo0 NepeHoca cexyuell NI0CKOCmu.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE
BekTop Ha muockoctn M B mpocTpaHcTBe. ClOKE€HHME M BBIYMTAHME BEKTOPOB. YMHOKEHHE

BEKTOpa Ha uyucio. Pa3noxeHue BeKkTopa 1O TpeM HEKOMIUIaHApHbIM BekTopaMm. [IpaBuio
napajuienenunena. Permenue 3anad, CBS3aHHBIX C NPUMEHEHHEM MpaBUi JIEHCTBUH C BEKTOpaMHU.
[IpssMmoyronbHas cuctema KoopJauHAT B IpocTtpaHcTBe. KoopanHarel Bekropa. [Ipocreiimme 3agaum B
KOOpJuHaTax. Yo Mexay BekTopamu. CkalsipHOe POU3BeIeHNE BEKTOPOB. Bbruncienue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO/ MTPH PEIICHUH T€OMETPUYECKUX 3a/1aY.
eusicenusn ¢ npocmpancmee

Jeuowcenus npocmpancmea. Omobpasxcenus. /[eudicenus u pasencmeo gueyp. Obwue ceoticmea
ogudiceHuti. Buowl  Osudicenuii: napannenbHulil NEPeHoc, YEHMPANbHAs CUMMEMpPUs], 3epKaTbHAs
cummempus, nogopom 6okpye npamou. Ilpeobpazosanus nooobus. Ilpsmas u cgepa Oiinepa.



TEMATHYECKOE IINTAHUPOBAHHUE YUEBHOI'O KYPCA (ITIO TOAAM OBYYEHMUSI)
10 kaace

bazoBeiii ypoBeHs (68 yacos)

VYriy6nennsiii yposens (102 vaca)

Hassanue pazznena
(Temsr) Kypca,
(KONHMYeCTBO YacoB)

OCHOBHOE cONIepKaHue

OCHOBHBIE BUBI IEATETLHOCTH
yUaImxcs

HasBanue paznena
(Temsr) Kypca,
(KOJTMUYECTBO YacoB)

OCHOBHOE coJIepKaHue

OCHOBHBIE BAIBI
NIESTeIBHOCTH yUaIUXCs

Brenenue B
crepeomerpuio (10

4)

OCHOBHBIE OHSTHUS
CTEPEOMETPHHU: TOUKA, IIPsIMast,
IUIOCKOCTb, IIPOCTPAHCTBO.
[paButa n306paskeHus Ha
PUCYHKaX: U300paXKeHUs
IUIOCKOCTEH, MapalieIbHbIX
MIPSMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka.

[onsiTHA: nepecekarouecs
TUIOCKOCTH, TIEPECEKAIOIIHEcs
npsMast U IIOCKOCTb.
3HAKOMCTBO C MHOTOT'PaHHUKAMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha
PHUCYHKaXx, Ha POEKIIMOHHBIX
UCpTCIKax. HauannHrie CBCJCHUA O
KyOe U mupaMue, uX pa3BEPTKU U
moxenu. CeueHus
MHOT'OI'paHHHUKOB.

[lonsaTHE 006 aKCHOMATHYECKOM
MIOCTPOSHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CJIC/ICTBUS U3 HUX

AKTyanm3upoBaTh (DaKThI 1 METOIBI
ITAHU- METPUH, PEIICBAHTHBIC TEME.
[Tony4yate npeacraBieHus o
IIPOCTPAHCTBEH- HBIX (pHUTYpax,
pa3dupath NPOCTESHIITNE MPaBHa
M300paKEHUS STUX QUTYD.
N3o06paxars npsmMyo  IIIOCKOCTh
Ha pPUCYHKE.

PacniozHaBaTh MHOTOTpaHHUKH,
nUpamMuy, Ky0, Ha3bIBaTh X
AIIEMEHTHI

Henats pucyHOK KyOa, TUPaMUIBL,
HaXOJUTh OITHMOKH B HEBEPHBIX
M300pKEHHSX.

3HaKOMUTBCS C CEUSHUSMH, C
METOZIOM CJI€JIOB; UCIIOJIL30BATh IS
MOCTPOSHHUS CEUSHHUSI METO] CIIE]IOB,
KpaTKO 3alMChIBATH IIard
MOCTPOCHHUSI CEUCHHSI.
Pacmio3naBarts BUJI cedeHUST U
OTHOIIICHUH, B KOTOPBIX CEUYCHUE
Jenut pedpa Kkyda, HaXOAUTh
IJIOMIA/(b CEYCHUS.

Hcnonp3oBaTh mogobue npu
PEIIeHNH 33]1a4 Ha TIOCTPOCHUE
CEUYEHUI.

3HAKOMHTHCS C aKCHOMATHYECKIM
[TOCTPOCHNEM CTEPEOMETPHH, C
AKCUOMaMH CTEPEOMETPHH U
CJICAICTBUSIMH 3 HUX.
NnnroctpupoBaTh akCHOMBI

Benenue
B cTepeoMeTpHio (23

4)

OCHOBHBIE ITPOCTPAHCTBEHHBIE
¢burypsr.

ITonsTHs cTepeomeTpun:
TOYKA, IpsMasi, IFIOCKOCTb,
npocTpancTBO. OCHOBHBIC
IIpaBMIIa H300pakeHUs Ha
PHUCYHKE IIIOCKOCTH,
MapauIeNbHbIX IPSIMBIX
(0Tpe3KkoB), cepennHBI OTPEe3Ka.
ITonsTust: nepecekaroimyecs
IUIOCKOCTH, MEPECEKAIOIINECS
nmpsaMas v JI0CKOCTb;
MOIYIPOCTPAHCTBO.
MHororpaHHuKH,
N300paKeHNE MPOCTEHIITHX
MPOCTPAaHCTBEHHBIX (QUTyp,
HECYILIECTBYIOMINX O0BEKTOB.
AKCHOMBI CTEPEOMETPHH U
MIEPBBIE CIEACTBHS U3 HUX.
Croco0rI 3a1aHusI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0o03HaueHNs NPSIMBIX U
IJIOCKOCTEM.

Ceuenus. 3zo0paxenne
CEUYEeHHUH mupamMupl, Kyda u
IIPU3MBI, KOTOPBIE IIPOXOIAT
yepes ux péopa. zo0pakeHue
IepecedeH s 0IydEeHHbBIX
miockocTed. PackpammBanue
MOCTPOCHHBIX CEUCHUM
pa3HbIMU 1IB€TaMU. MeTon

OnpenensiTs MIOCKOCTh KaKk
¢urypy, B KOTOpoi
BBIIIOJIHACTCS IUTAHUMETPUSL.
Henats npocTeiiiue
JIOTMYCCKHE BBIBOAbI U3
AKCHMOMATHUKH TIOCKOCTH.
[IpuBoauTh NpuMeEpHI
peabHBIX OOBEKTOB,
raeanu3anueil KOTopbeIx
SABJIIFOTCSI aKCHUOMBI
T€OMETPHH.

N3y4arte, NpUMEHSITH
MPUHLMUIIBI TOCTPOSHUS
CEUYECHUH.

Hcnons3oBath yis
MOCTPOCHHUS CEYEHUH METOJ
CJIeI0B, METOJ] BHyTPEHHETO
MPOEKTUPOBAHUS, METOZ
NepeHoca ceKyIen
TUTOCKOCTH.

Pemats crepeomerprdeckre
3aJla4M: Ha OIIpeIesICHHE
BHJIa CEUYEHUS U
HaXOKJEHHE €T0 TUTOIIA/IH.
AKTyau3upoBaTh QaKkThl U
METO/bI INTAHUMETPUH,
pelieBaHTHBIE TEME,
MPOBOJUTH AHAJIOTHU.
Hcnons3oBats npu
pELIEHNH 33124 CIIEAYIOIIUE
IUTAHUMETPUIECKHE (aKThI




PHUCYHKaMH U IPUMEPAMH U3
OKpY’KaroIiel 00CTaHOBKH

CJICZIOB [UISl IOCTPOEHUS
cedeHuit. CBoiicTBa
NIEPECEUECHUHN IIPSIMBIX U
mockoctel. [loctpoenue
CeUeHUi B mupamuze, Kyoe mo
TpéM TOUYKaM Ha pEOpax.
Co3manue BEIHOCHBIX
yepTexeN 1 3aMuCh 111aroB
MIOCTPOEHHSI.

[ToBTOpEHME TITAHUMETPUU.
Teopema o
[IPONIOPLMOHANIBHBIX OTPE3KAX.
[Tomobue TpeyromsHUKOB.
Teopema Menenas. Pacuérsl B
CCUYCHUX Ha BBIHOCHBIX
yepTexax.

HUcropus pa3Burus
IUIAaHUMETPHUU U CTCPCOMETPUH.

U METOJBL:
Teopems! Paneca u o
MIPONOPLHUOHAIBHBIX
OTpe3Kax. AJTOPUTM
TIeIeHNs OTpe3Ka Ha N
paBHBIX yacTel. Teopema
Memnenast.
PaBHOOCIPEHHBII
TPEYTrOJIbHHUK.
PaBHOCTOpOHHMIT
TPEYTOJbHUK.
[IpssmoyronbHbIit
TpeyroiabHUK. CBOMCTBO
cpenHel JIMHUU
TpeyroabHuKa. CBOMCTBO
OMCCEKTPUCHI yTIIa
TpeyroibHuKa. CBOMCTBO
MeMaH TPeyroibHUKa.
[Tpu3Haku nonobus
TPEYrOJIbHUKOB.
Ionyuats npencraBneHus
00 OCHOBHBIX dTanax
pa3BUTHSA TEOMETPUH KaK
COCTaBHOH 4acTu
(yHIaMeHTa pa3BUTHS

TEXHOJIOTHH
[psiMbie n Bsanmuoe pacrionoxeHue NpsMbIX | AKTYalTU3UpoBaTh (GakTel U MeTOAb! |B3anmuoe Bsaumnoe pacnonoxenne Knaccudunmposars
TUIOCKOCTH B IIPOCTPAHCTBE: TUTAaHUMETPHH, PEJICBAaHTHBIE TEME, |PaCIIONIOKEHIE MIPSIMBIX B IIPOCTPAHCTBE. B3aUMHOE PacIOI0KEHHE
B IIPOCTPAHCTBE. NepeceKaroInecs, TapajuleibHbIE |[IPOBOJUTH MPSIMBIX B CkpemuBaromuyecs npsiMble.  [IPAMBIX B IPOCTPAHCTBE,
[TapannenbHOCTh  |M CKpEIUBAIOILUECS IIPSIMBIE. aHAJIOTUH. npoctpadctse (6 4)  [[IpU3HAKK CKPEIMBAIONIMXCS  |[WUTIOCTPUPYS PUCYHKAMHU U
OPSIMBIX [NapannenbHOCTD NPSMBIX U IepeuncasaTs BO3MOKHBIE CLIOCOOBI MIPSIMBIX. MIPUBOJIS IPUMEPHI U3

U INIOCKOCTEN

(12 )

IUIOCKOCTEN B IPOCTPAHCTBE!
TnapaiyiCJIbHBIC IIPAMBIC B
IPOCTPAHCTBE; 1apaJLIEIBbHOCTD
TPEX NPSAMBIX; apauIeIbHOCTh
MPSIMOM U MJIOCKOCTH.

VYTIBI ¢ COHANPaBIEHHBIMU
CTOPOHAMU; YTOJI MEXKILY
MPSIMBIMH B IIPOCTPAHCTBE.

PpacCIoJIOKECHHUA ABYX IPSAMBIX B
MIPOCTPAHCTRE,

WJUTIOCTPUPOBATH WX HA TIPUMEPAX.
JlaBaThb onpeienieHre
CKPEIIMBAIOIIUXCS MPSMBIX,
(hopMyITUpOBaTh MPU3HAK
CKPEIUBAIOIINXCS TPSMBIX U
MIPUMEHATH €T0 MPU PELICHUH 33]1a4.

[TapasnenbHble MpsIMBIE B
npoctpancTse. Teopema o
CYIIIECTBOBaHUH U
€IMHCTBEHHOCTH MIPSIMOM
napaenbHON TaHHOM
MIPSIMOM, MPOXOASIIEN Yepes
TOYKY IIPOCTPAHCTBA U HE
nexalie Ha JaHHOU pSMOit.

peabHOM KU3HH.
Jloka3bIBaTh TEOPEMY O
CYyIIIECTBOBAHUH U
€IMHCTBEHHOCTH
napanieabHON MPIMOH,
MIPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE
nexxaieil Ha qpyrou




ITapanmienbHOCTh MIIOCKOCTEM:
MapaieTbHbIe TUIOCKOCTH;
CBOMCTBa MapaJlyIeIbHBIX
miockocrei. [Ipocreiimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: TETPadap, KyO,
napaseenuIes; ToCTPOeHHe
CeuYeHUH

Pacnio3HaBaTh Ipu3My, Ha3bIBATh €€
JJIEMEHTHI.

CrpouTthb ceueHus Ipu3Mbl Ha
TOTOBBIX UEPTEXKAX.

IlepeuncasiTe BO3MOXKHBIE CIIOCOOBI
B3aMHOT'0 PaCIHOJI0KEHUS IPAMON
Y IJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJIUTH COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEAIBHOM KU3HU.
[aBatb onpenenenue
NapAJUIEIbHOCTY IPSMOM 1
IUIOCKOCTH.

DopMyIUpOBaATh IPU3HAK
MapaJIeIbHOCTH

MPSIMOM Y TNIOCKOCTH, YTBEPKICHUE
0 psIMOi

MepeceyeHns IBYX IIOCKOCTEH,
MIPOXOJIAIINX Yepe3 NapauleIbHbIE
IpsSMBIE.

Pemrats npakTiueckue 3a1a4u Ha
MOCTPOECHUE

CEUYEHUI MHOTOTPAHHHUKA.
OOBSCHATP CiTydan B3aUMHOTO
pacIooKeHNs

IJIOCKOCTEH.

JlaBaThb omnpezenenue
MapaIeNbHBIX TUIOCKOCTEIH;
MIPUBOIUTH IPUMEPHI U3 PEaTTbHOM
JKU3HHU U OKpY>Karolieil 00CTaHOBKH,
WUTIOCTPUPYIOLIKE MTapaJlIeIbHOCTh
mIockoctel. Mcnonb3oBars
IIPHA3HAK MapaIeIbHOCTH ABYX
IUIOCKOCTECH, CBOMCTBA
MapaJyIeNIbHBIX TUIOCKOCTEN IIPH
pELIEHNH 331a4 Ha IOCTPOEHHUE.
OOBSICHATD, YTO HA3LIBAETCS

Jlemma o mepecedeHuu
MapauIeNIbHBIX MIPSIMBIX
IJI0CKOCTHIO. [TapaienbHOCTh
TpéX npsMbIX. Teopema o Tpéx
[apauIeNbHBIX MIPAMBIX.
Teopema 0 CKpeIMBarOIUXCs
NPSMBIX.

[TapannensHoe
npoektupoBanre. OCHOBHBIC
CBOMCTBa NapaJJIENbHOTO
MPOEKTHPOBAHMUS.
Nzobpaxkenne pa3Hpix Guryp B
IapaJuIeIbHON TPOEKIIUN.
LentpanbHast mpOEKLMsL.
YroJ1 ¢ coHanpaBIEeHHBIMU
CTOPOHaMH. YTOJI MEXAY
IIPpAMBIMUA.

3agaun Ha JOKA3aTeIbCTBO U
HCCIIEJOBaHUE, CBSI3aHHBIE C
PACIIOJIOKCHUEM IIPAMBIX B
MIPOCTPAHCTBE.

OpsIMOiL; IEMMY O
HepeceueHnH II0CKOCTH
IBYyM$I [TapaJLIEIbHBIMU
MIPSIMBIMU; TEOPEMY O TPEX
HapaieabHbIX IPIMBIX.
J{oka3bIBaTh NpHU3HAK
CKpCIIUBAIOIINXCA MTPAMBIX,
TEeopeMy o
CKpCIIUBAIOIINXCS MTPAMBIX.
Jloka3bIBaTh TEOPEMY O
PaBEHCTBE YTJIOB C
COHAIpaBIeHHBIMU
CTOpPOHAMHU.

OOBACHATD, YTO HA3LIBAETCS
napauiCJIbHbIM U
LEHTPAILHBIM
MIPOEKTUPOBAHUEM H KaK
BBIIIOJIHSETCS
npoeKTupoBanue Guryp Ha
TIOCKOCTb.

JloKa3pIBaTh CBOMCTBA
MapanieasHOro
MIPOEKTUPOBAHUSL.
Nzobpaxats B
HapajuieaIbHOU IPOEKIUU
pa3HbIe TEOMETPHUECKHE
¢burypsL

Pemats crepeomerpuueckue
33J1a4M Ha JJOKa3aTeJIbCTBO
Y UCCIIEIOBaHNE, CBSI3aHHbIC
C pacCIioJIO)KCHUEM IPAMBIX
B IIPOCTPAHCTBE.
[IpoBoaNTE nOKa3aTeNbHBIC
paccy>kKIeHus IpU PeLIeHHN
TreOMETPUUYECKHX 3a/1a4,
CBSI3aHHBIX CO B3aUMHBIM




NapajuIeIbHBIM MPOSKTUPOBAHUEM U
KaK BBITTOJHSIETCS IPOCKTHPOBAHUE
(uryp Ha IIOCKOCTD.

PacIoNoKEHUEM MPSIMBIX B
MPOCTPAHCTBE.
CpaBHUBATD,

N300paxaTh B napajieabHON
MPOCKLNH PA3IUIHbIC
reOMEeTpHYECKUE (PUTYPBI.
MonenupoBath peanbHbIe CUTYalu
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATD
HIOCTPOEHHBIE MO/IEIIHN C
UCIIOJIE30BaHUEM T€OMETPUIECKHX
MOHSTUH.

Hcnonb30Bath Mpy peLICHAN 33124
Ha IIOCTPOCHUE CEYEHU TTOHSITHE
HapajuIebHOCTH, IPU3HAKU 1
CBOMCTBA TapaJUIENbHBIX MPSMBIX
Ha TUIOCKOCTH

aHAJIM3UPOBATh U
OLIEHUBATh YTBEPKICHUS C

L CJIBIO BBISIBIICHUA
JIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHUM.
MopenupoBaTh peajibHble
CUTYAaLlNH, CBA3aHHBIE CO
B3aMMHBIM PacCIOI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE, HA
SI3BIKE TEOMETPHU.
MccenenoBars MOCTPOCHHBIE
MOJIENH C HCIIOJIb30BaHUEM
TEOMETPUUYECKUX TTOHITUI U
TEopeM, amnmapara anreopsl,
1IU(POBBIX PECYPCOB.
[losny4ats npeacTaBieHue o
HEHTPATILHOM
MIPOEKTUPOBAHUHU U 00
UCTOPHH PabOT 10 TEOPHU

MIEPCTICKTHBEI
[lapannensHOCTD [oHsTs: TapaieabHOCTh Knaccudummposars
MPSMBIX U MPSIMOM U TIIOCKOCTH B B3aMHOE PACIIOJIOKECHHUE
IUIOCKOCTEH B MPOCTPAHCTBE. NPSIMOM U TIJIOCKOCTH B
MPOCTPAHCTBE [Npu3Hak mapamieabHOCTH MPOCTPAHCTBE, MPHBOJIS
(84) MPSIMOM U TUTIOCKOCTH. COOTBETCTBYIOIIIHE

CpoiicTBa napaieNbHOCTH
MPSIMOI U TUIOCKOCTH.
TI'eomeTprueckue 3a1auu Ha

BBIYHCJICHHEC U JOKA3aTCIbCTBO,
CBs3aHHBIC C TapaJIJICIIbHOCTBIO

MPAMBIX U TIJIOCKOCTEN B

MPUMEPDI U3 peabHOMN
JKHW3HU.

DopMyIMpoBaTh
OTpeieNIeHIE
napajuieIbHbIX MPSMOH U
TUTOCKOCTH.




MIPOCTPAHCTBE.
ITocTpoenue ceuenus,
MPOXOAIIETO YEPE3 JaHHYIO
MIPSIMYIO Ha YEPTEXE U
apajuIeJIbHOTO IPYron
psiMoi. Pac4€r OTHOIIEHUH.
ITapannensHas mpoeKIus,

Jloka3bIBaTh MPU3HAK O
napauIeI-HOCTH IPSMOM 1
MJIOCKOCTH; CBOMCTBA
napauIeI-HOCTH IPSMOM 1
[JIOCKOCTH.

PermaTs ctepeomerpuueckue

3aJ]a4H BEIYHCIICHUA

MPUMEHEHHUE [T TIOCTPOCHUS
cedeHmi Kyba u
MapajuieNenueaa.

CBoiicTBa mapasuieienureaa u
MIPU3MEI.

[TapannenbHbIE MIIOCKOCTH.
[Ipr3HaKK apauIeTbHOCTH
nByX miockocteil. Teopema o
MapayiebHOCTH U
©IMHCTBEHHOCTH TUIOCKOCTH,
WTIPOXOJIAINEH Yepe3 TOUKy, He
MPUHAIJISKAIITYIO TaHHON
TUIOCKOCTH U CIICJICTBUS U3 HEE.
CBoiicTBa MapayuIeNbHBIX
[IJIOCKOCTEN: O
MapajiyiCIbHOCTU IIPAMBIX
MepeceueHns IIPH NepPeceIeHIH
NIBYX MapajuIeIbHBIX
[IOCKOCTEH TPEThel; 00
OTpe3Kax MapajuIeNbHBIX
MPSIMBIX, 3aKITFOYEHHBIX MEXKTY
MapauIeIbHBIMHU NIOCKOCTSIMU;
0 IIEPECEUYEHNH NTPSIMOH C
IBYMSI TTapajLIeIbHBIMU
[TOCKOCTSIMU

1 T0Ka3aTEJIbCTBO,
CBSI3aHHBIE C
apajuIeIbHOCTHIO PSIMBIX
U IUNIOCKOCTEH B
[IPOCTPAHCTBE.

PeraTe mpakTuyeckue
331244 Ha HOCTPOECHHE
CEUYECHUI Ha YepTekax
TeTpa’ipa u
napajuleIenuIea.

PeaTs ctepeomerpuueckue
3a/1a4U, CBSI3aHHBIE C
MOCTPOECHUEM CEUEHUI
MJIOCKOCTBIO.

[[poBOAUTD JIOTUYECKU
KOPPEKTHBIE JOKA3aTEIbHbBIE
PacCyXACHUS MIPH PEIICHUH
reOMETPUUECKHX 3a/1a4
CBS3aHHBIX C
[apauIEIbHOCTBIO
TUIOCKOCTEH.

CpaBHUBaTh U
AQHAJTM3UPOBAThH PEaIbHbIC
CUTYyalllH, CBA3aHHBIE C
MapajieIbHOCThIO MPAMOMN
1 TJTIOCKOCTH B
MIPOCTPAHCTBE;
MOJIEIMPOBATh peabHbIC

CUTyallu, CBA3aHHBIC C




MapaieTbHOCTHIO TIPSIMOMA
1 TUTOCKOCTH B
[IPOCTPAHCTBE, HA A3bIKE

reoMEeTpUU
[lepriennukynsproc (IlepneHauKyIsIpHOCTD MPSIMOI AxTyanu3upoBatb paktsl 1 MeToasl ([lepnenaukynspHoct ([loBTopeHue: Teopema AKTyanu3upoBath HakTel 1
Tb MIPSIMBIX U Y TJIOCKOCTH: MIEPIEHANKYIISPHBIE [IJIAHUMETPHUH, PEIEBAaHTHBIE TEME, |b IIPSIMBIX U [Tudaropa Ha mIockocTH, METO/IbI TUTAHUMETPUH,
wiockocteit (12 4)  [mpsiMbie B IPOCTPAHCTBE, MPSMBIC [TPOBOIUTH AHAIOTHH. MIOCKOCTEH B TPUTOHOMETPUS peNIeBaHTHBIE TEME,
napaJuieIbHbIE U MePIeHANKYIP- (OOBICHATH, KAKOH YTOJl HA3bIBAETCS [IPOCTPAHCTBE MPSIMOYTOJIEHOTO [TPOBOJUTH aHAJIOTHH.
HBI€ K IIJIOCKOCTH, PU3HAK YIJIOM MEXy nepecekarormmmucs (25 q) TpEYroJbHUKA. DopmyIpoBaTh

HEPIEHIUKYIIAPHOCTH NPAMOM M [IIPSMBIMH, CBoiicTBa Ky0a 1 OlpeIeIEHHS:




MJIOCKOCTH, TEOpEMa O TIPSIMO
NEPIEHIUKYIISIPHON TNIOCKOCTH
IepnieHTuKymsp ¥ HAKIIOHHBIE:
PaccTOsIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TIOCKOCTH.

CKPEIUBAIOIINMICS PSIMBIMHU B
IPOCTPAHCTBE.

JlaBaTh omnpeneneHue
MEPIEHIUKYISPHBIX MPSIMBIX U
IIPSAMOM, IIEPIIEHIUKYIISIPHON K
IUIOCKOCTH.

Haxoauts yrisl Mexay
CKPEILUBAIOIUMUCS IIPSIMBIMHU B
KyOe 1 TupaMuje.

[IpuBOAUTH IPUMEPHI U3 PEATTBHOU
YKI3HU U OKPY’Kalolleil 00CTaHOBKH,
WJLTIOCTPUPYIO- IIHE
MEPIEHIUKYIIPHOCTD NPSIMBIX B
MIPOCTPAHCTBE U
MePIEeHUKYIAPHOCTD MPSIMON

K INIOCKOCTH.

DopMyIHpPOBaTh NPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U
TUIOCKOCTH, IPUMEHSATH €ro Ha
MPaKTUKE: OOBSICHSITD
MePIEeHUKYIIPHOCTH pedpa Kyda u
MaroHalii ero rpaHu, KoTopas ero
HE COIEPKUT, HAXOAUTH JJIVHY
nuaroHany Kyoa. Beraucuste
BBICOTY IPAaBUIIBHOM TPEYTOJILHOU U
MIPABUJIBHOM YETHIPEXYTOBHOMN
MUpaMUI 110 JUTHHAM pEDep.
Pematp 3agaun Ha BRIYUCICHIS,
CBS3aHHBIE C
MEPIEHANKYIIPHOCTHIO MPSIMON U
TUIOCKOCTH, C UCTIOJIb30BaHUEM IPH
pEIIeHNH TNTAHUMETPHUIECKUX
(haKTOB U METOAOB.

OOBACHSTB, YTO HA3BIBAIOT
MEPIEHIUKYIISIPOM M HAKIIOHHOM U3
TOYKH K INIOCKOCTH; IIPOEKIH- €1
HaKJIOHHOM Ha TIOCKOCTb.
OOBACHATD, YTO HA3BIBACTCS
pacCTOSTHUEM: OT TOYKH 10

MIPSAMOYTOJIBHOTO
napanenenunesaa.
Brruucnenve JyIMH OTPE3KOB B
KyOe 1 IPSIMOYTOJIEHOM
MapajieNeIuIeae.
[lepneHAUKyJIApPHOCTh NPAMOKN
1 Tiockoctu. [Ipu3Hak
MEPIECHIUKYJIIPHOCTH NMPSIMON
U IJIOCKOCTU. Teopema o
CYILIECTBOBAHUU U
€IMHCTBEHHOCTH MPSMOH,
POXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHINKYIISIPHON K
riockocTH. ITnockoctn n
MepIeH UKy pHbIE UM psAMas
B MHOTOTpaHHHKAX.
[leprieHMKyIsp ¥ HAKIIOHHAS.
[TocTpoeHue nepneHIuKysapa
13 TOYKU Ha MPAMYIO.
Teopema o Tpéx
MepHeHANKYIISIpax (psMast 1
oOparHas).

Yron Mmexny
CKPEIUBAOILUMHUCS PSIMBIMH.
[lowck mepneHInKyIIPHBIX
MPSIMBIX C TTOMOIIIBIO
MEPIEHIUKYIISIPHBIX

npoextupoBanue. [loctpoenue
ceueHui Ky0a, pU3MBI,
MPaBIIIEHON MTUPAMUJIBI C
[TOMOILIBIO OPTOTOHAJIBHOM
npoekunu. CHMMETpHS B
[IPOCTPAHCTBE OTHO- CUTENBHO
10ckocTH. Inockoctn
CUMMETpUH B
MHOrorpanHukax. [Tpusnax
MEPICH TUKYIISIPHOCTH IPSIMON

[IEPIICHINKYIIAPHBIX
MPSMBIX B IIPOCTPAHCTBE;
OIpeJIETICHUE IIPSIMOMH,
[epIEHANKYISIPHON K
[JIOCKOCTH.

Jloka3pIBaTh: IEMMY O
NEepHIEHINKYISIPHOCTH IBYX
MapaIeIbHBIX NMPSAMBIX K
TPEThEN NPSMOI; TEOPEMBI
0 CBSI3H MEXIY
[1apaIeIbHOCTHIO MPSIMBIX
1 UX
MEPIEHIUKYIAPHOCTBIO K
[JIOCKOCTH.

[lokxa3bIBaTh: TEOPEMY,
BBIpaXKaroIlylo MpU3HaK
[IEPIIEHINKYIAPHOCTH
MPSIMOM U MJIOCKOCTH;
TEOpEMY O CYIIECTBOBAaHUU
1N CAUHCTBECHHOCTH HpHMOﬁ,
MIPOXOSAIIEH UYepe3 JaHHYIO
TOYKY U IEPIIEHANKYJIISIPHOM
K JJAaHHOM TUIOCKOCTH.
M300pakaTh B3aMMHO
MEPIEHIUKYIISIPHBIC
MPAMYIO U IUIOCKOCTE.
DopMyIUpOBATH CBOMCTBO
MEPIEHANKYJIIApa 10
OTHOIIEHUIO K IIOCKOCTH.
[losy4ats npeacraBieHue O
3HAUEHUM NTEPIEHINKYIIIpa
11 ApyTruX o0nacteil HayKu
(pu3uka, sHEpreTHKA,
na3zepHble TEXHOJIOTHHN), B
peanbHOM KHU3HU (TEXHUKA,
OKpY’Karomasi 0OCTaHOBKA).
JloKa3bpIBaTh YTBEPKICHUS,
CBS3aHHBIE C IPOEKIUEH
MpsIMOM Ha MIOCKOCTb,







IUIOCKOCTH;, MEX Ly NTapaJlI€IbHBIMU
TJIOCKOCTSIMM; MEXKAY IPSIMOM U
MapajuieIbHON € MI0CKOCTHIO;
MEXIY CKPEILIMBAIOIIMMUCS
HPSIMBIMH.

Haxonuts 3T paccTtosiHus B
MPOCTHIX CIy4asix B KyOe,
nUpamMuze, IprU3Me.

MoaenupoBaTh peaJIbHbIE CUTyaIlU!
Ha SI3bIKE T€OMETPUH, UCCIIET0BATh
MOCTPOCHHBIE MOZAETH C
HCIIOJIb30BaHUEM I'€OMETPUIECKUX
TIOHSTUH.

Hcnonb30BaTh MpH PELICHUH 33/1a4
Ha MIOCTPOCHHUE CEYCHUH TeOpeMy
[Mudaropa, cBolicTa
NPSIMOYTOJIEHBIX TPEYTOJIbHUKOB

1 TUIOCKOCTH KaK CJIEJICTBHE
cummeTpun. [IpaBunsHbIe
MHOTOT PAaHHUKH

Pacu€T pacctosiHMl OT TOUKU
o mrockocTH. CriocoOs!
OIYCTUTH MEPIEHANKYIAPHI:
CUMMETpPHUS, CABUT TOUKH 110
apayureIbHoN psMoit. CaBur
10 HEeTapaJuIeIbHOM NPsSMON,
M3MEHEHUE PACCTOSTHUI

HETEPICHINKYIPHYIO K
STOU TPAMOIL.

/lokxa3bIBaTh TEOpPEMY O
TPEX MEPIECHINKYIIPAX U
TeopeMy OOpaTHYIO TeopeMe
0 TpEX MEePNEHANKYISIpax.
[losydaTs npeacTaBiIeHE
00 OpPTOTOHATHEHOM
MIPOEKTHPOBAHUU.
[{oka3pIBaTh TEOPEMY O
IMPOCKIMHN TOYKH Ha
MIPSIMYIO.

PeraTs cTepeoMeTpuyecKue
3a/1a4M, CB3aHHBIE C
[IEPIIEHINKYISAPHOCTBIO
IIPSIMOM U IIJIOCKOCTH.
Pewiate npukinaaHbie
3a/1a4M, CBS3aHHBIE C
HaXO0KJICHUEM
FEOMETPHUYECKUX BETUYHH.
Pemate ctepeomeTpuueckue
3a/1a4M, CBS3aHHBIE C
MIPUMEHEHUEM TEOPEMBI O
TPEX MEPIEHANKYIpPax,
HAaXOXKJECHUEM PACCTOSHUM,
[IOCTPOEHUEM MPOEKLIUI.
CpaBHUBaTH U
AQHAJTM3UPOBATh
YTBEPKJICHHS C TIETBIO

HEKOPPEKTHBIX
pacCy>XJIeHUM.
AHaIM3UPOBATh U
MOJIETTPOBATh Ha SI3BIKE
reOMETPHUH PeabHbIE
CHUTYAIUH, CBI3aHHbIE C
[ePIECHANKYISIPHOCTHIO
[IPSIMOM U TIJIOCKOCTH;




HCCIIeI0BaTh IOCTPOSHHbIE
MOJIEJIN, B TOM YHUCIIE U C
WCTIONBE30BAHNEM arapaTa
anreOpsl




VYribel MEXIY
MIPSMBIMH U
IUIOCKOCTSIMU
(10 w)

VYII1bl B IPOCTPAHCTBE: Yo
MEXAY IPSIMOH U INIOCKOCTBIO;
JBYTPaHHBIN yroJ, JINHEUHBII
yroJl ABYTPaHHOTO yTa.
[lepneHauKyIIpHOCTH
IJIOCKOCTEM: IPU3HAK
MIEePIEHNKYISAPHOCTH JBYX
mockocTer. Teopema o Tpéx
NEepHEeHANKYIISIPax

AKTyanu3upoBaTh (haKThl  METOIBI
IUIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHH.

[aBatb onpenenenue yria Mexay
MPSMOMN U IIOCKOCTHIO,
(hopMyITUPOBATH TEOPEMY

0 TpEX MEePIEeHANKYIAPax U
oOpatHyto K Heil. Haxoauts yron
MEXKIY NPSMOH U IIIOCKOCTBIO B
MHOT'OI'PaHHUKE, PACCTOSIHUE OT
TOYKH JI0 TIPSMOM Ha MIIOCKOCTH,
HCIIOJB3Ysl TEOPEMY O TPEX
nepneHaukyisapax. [Ipopoautes Ha
YyepTexe NepreHANKYIISp: U3 TOUKH
Ha IpsSIMYI0; U3 TOYKHU Ha
IJIOCKOCTb.

[laBatb onpeneneHue 1ByrpaHHOro
yriia ¥ ero 3jieMeHTOB. OOBSICHATh
PaBEHCTBO BCEX JIMHEUHBIX YIIIOB
JIBYT'PaHHOT'O yIJia.

Haxoauts Ha yepTexe AByrpaHHbIA
yrou ripu pedpe MupaMu/Ipl,
MIPU3MBI, apajlIeienuneaa.
[aBatp onpenenenue yria Mexay
TUIOCKOCTSIMH.

[aBaTh onpeneneHue u
(dhopMyupoBaTh MPU3HAK B3aUMHO
MEPIEHANKYJISIPHBIX INIOCKOCTEH.
Haxonute yriael Mexay
TUIOCKOCTSIMU B KyO€ U Tupamue.
Hcnons3oBaTh IIpyu pCHICHNUHU 3a/1a4
OCHOBHBIE TEOPEMBI U METOJIBI
TUTAHUMETPUH.

MogaenupoBate peasabHbIE CUTYaIUH
Ha fA3bIKE T€OMETPHH, UCCIIEA0BATh

YTl U pacCTOSHUA

(16 )

IToBTOpEHME: Yo MEXKIY
MPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHSI B
[IPOU3BOJILHOM TPEYTOBHUKE,
TEeopeMa KOCHHYCOB.
[ToBTOpEHME: yrom MexIy
CKPEIIMBAIOLIIMUCS IPAMBIMU
B IIPOCTPAHCTBE.
I'eomeTpuueckue MeToasl
BBIYUCIICHHS YIJIa MEXKIY
MPSIMBIMU B MHOTOIPaHHUKAX.
JByrpannslii yron. CBoiicTBo
JIMHEHHBIX YTJIOB JBYTPaHHOTO
yrna. [lepnenaukynspHeie
TUTOCKOCTH.

CBoiicTBa B3aIMHO
MePIEHANKYISIPHBIX
mwiockoctelt. [lpuznak
NEePIEeHIUKYISIPHOCTH
[UIOCKOCTEMH; Teopema o
MPSIMOM NIepeceueHns AByX
IUIOCKOCTEN
MePIeHIUKYIISIPHBIX TPETheH
[UIOCKOCTH.

IIpsimoyronbHbIi
rapajuieJIeumnesn; Kyo;
M3MEpEHMS, CBOWCTBA
MIPSIMOYT OJIBHOTO
napajuienenumnena. Teopema o
JUaroHajIu MpsMOYTOJIBHOTO
napaieNIeIuIea U CIeICTBUE
n3 He€. CTepeoMeTpuyIecKue U
MIPHUKIIaHBIC 3a7]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PACIOJIOKCHUEM IIPAMBIX U

AKTyaau3upoBath (HaKThl 1
METOJIbI ITIAHUMETPHH,
pEIIEBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.
DopMyIUpOBaTh
oIpezeNeHe JBYTPAHHOTO
yria. Jloka3blBaTh CBOMCTBO
[PaBEHCTBA BCEX JIMHEHHBIX
YTII0B JBYTPAHHOTO YIJIA.
KrnaccudummpoBath
TIByTpaHHbIE YIJIbI B
3aBUCHMOCTH OT HX
rpagyCHOU MEpHI.
DopMyIUpOBaTH
oTpeJiesIeHEe B3aUMHO
[IEPIICHINKYIIAPHBIX
IIOCKOCTEH.

Jloxa3bIBaTh TEOPEMY O
MIPU3HAKE MEPIECHIUKY-
JISIPHOCTH JIBYX INIOCKOCTEM.
DopMyIUPOBaTh CIEICTBUE
(13 mpu3HaKa) o
MEPIEHTUKYIISIPHOCTH
TUIOCKOCTH, KOTOpas
MIEPIEHANKYJIIPHA IIPSIMOI,
10 KOTOPOH MEpeceKaroTcs
NIBE TUIOCKOCTH, 3TH
TUTOCKOCTSIM.

Jloka3bIBaTh yTBEPIKICHNUS O
€ro CBOMCTBAax; TEOPEMY U
CJIE/ICTBHE U3 HEE O
TMarOHaJIAX
MPSAMOYTOJIEHOTO
napayieNnenuIeaa.

Pemiats CTCPCOMCTPHUUCCKUC




MIOCTPOEHHBIE MOJEIH C
HCIOJB30BaHUEM I'€OMETPHUUECKUX
TIOHSTUH.

Hcnonp30BaTh NpHU pELLICHUH 3a1a4
Ha MMOCTPOEHUE CeUEHUN
COOTHOIICHUS B IPSIMOYTOJILHOM
TPEYrOJIbHUKE

IUIOCKOCTH.

IToBTOpEHuUE:
CKpEILMBAIOIIUECS MPSMBIE,
napasiesbHble MJIOCKOCTH B
CTaHIAPTHBIX
MHoOrorpanHukax. [lapa
napaieabHbIX IIOCKOCTEH Ha
CKPELIMBAIOLINXCS IPSMBIX,
pacCTOSIHUE MEXAY
CKPELIMBAIOIIUMHUCS MPAMBIMU
B IPOCTBIX CUTYAIHSX.
OnyckaHue neprneHIuKyIspoB,
BBIUMCIIEHUE PACCTOSHUHN OT
TOYKH 0 TOYKH; IPSIMOM;
IUIOCKOCTH.

Brruucnenue paccTostHui
MEKTY CKPEILMBAIOITMMUCS
MPSIMBIMU C ITIOMOILBIO
NEPIIEHANKYIISIPHON
TUTOCKOCTH.

TpéxrpanHblil yrou,
HEpPaBEHCTBA AJIs TPEXTPAHHBIX
YTJIOB.

Teopema [Iudaropa, Teopemst
KOCHHYCOB M CUHYCOB JUJISI
TPEXTPAHHOTO yTiIa. DJIEMEHTHI
chepruecKoit reoMeTpun:
reoJIe3N4ecKye JMHUN Ha
3emiie

3a/1a4u, CBSI3aHHBIE C
MEPICHIUKYIIPHOCTh
MPSIMBIX U TUIOCKOCTEH,
HCIIOJIB3YS
TUTAaHUMETpHYEeCKHe (PaKThI
¥ METOJIBI.

[TpoBOaUTE JIOTHYECKHT
KOPPEKTHBIE 10Ka3aTEIbHbBIC
paccyXAEHHUs IPH PELLIEHUHU
reoMeTPUYECKHUX 3a/1a4,
CBSI3aHHBIX C
MEPIIEHINKYISAPHOCTBIO
IJIOCKOCTEH.
AHaIU3UPOBATH U
MOJEJIUPOBATh HA SA3bIKE
FEOMETPUHU PEATIbHBIE
CUTyalluu, CBsA3aHHbIC C
NEPIEeHIUKYIIIPHOCTHIO
HOPSIMBIX U IUNIOCKOCTEH.
HccnenoBats NOCTPOEHHBIE
MOJIEJH, B TOM YHCJIE U C
KCIIOJIb30BAHUEM almapara
ayreOpsl.

Pemats npuknagHbie
3a/1a4u, CBSI3aHHbIE C
HaX0XKICHUEM
r€OMETPUICCKUX BEJIMYNH




MHororpaHHuKu
(11 )

[TonsiTe MHOTOTrpaHHUKA,
OCHOBHBIE AJIEMEHTHI
MHOT'OIPAaHHHKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKWY;
pa3BEpPTKa MHOTOTPaHHHKA.
[Ipu3ma: n-yrosipHas npu3ma;
CPaHU U OCHOBAHUS IIPU3MBI,
npsiMasi 1 HaKJIOHHAs TIPU3MBIL;
OOKOBas U IMOITHASI TOBEPXHOCTH
MIPU3MBL

AKTyanmu3upoBaTh GpakThl 1 METOJIBI
IUIAHUMETPHH, PEJICBAHTHBIE TEME,
IPOBOJUTH AHAJIOTUH.

JaBatb onpenencHue
napaJulesienuIe 1a, paclo3HaBaTh
€ro BHU/bI U U3y4aTh CBOMCTBA.
[aBatb onpenenenue nupaMuabl,
pacrno3HaBaTh BUIBI TUPAMUT,
(hopmynrpoBaTth cBoiicTBa pEdEp,
rpaHeil ¥ BBICOTHI TPABUIIBHOU

Meuororpanuuku (7

)

CucremaTu3anys 3HaHUI:
MHororpaHHuk U €ro
aneMeHThl. [Tupamuaa. Buss
nupamuf. [IpaBunbHas
nupamua. [pusma. [psamast u
HaKIJIOHHAS TTPU3MBIL.
IIpasuibHas npusma. Hpsmoit
napasiesIenunes,

MPSIMOYT OJIBHBII
rapajuieNIenuIe], Kyo.

PaboTath ¢ yueOHUKOM:
3aJ1aBaTh BOIIPOCHI, [I€IaTh
3aMeyaHusl, KOMMEHTapUH
AHaJIM3UPOBATh PEUICHHE
3amaun. PucoBarts
BBIITYKJIbIC MHOTOTPAHHHKH
C 3aJJaHHBEIMH CBOMCTBAMU;
BOCCTaHaBJIHMBATh OOILIMIA
BUJI BBITYKJIOTO
MHOTOTPaHHHUKA TI0 IByM




ITapannenenunen,
MPSIMOYTOJILHBIN HapaiieNenumne
U €ro CBOMCTBA.

[Mupamuna: n-yronbHas
MUpamMuia, TPaHd ¥ OCHOBAaHHUE
MUPaMHUJIbL; OOKOBAS U ITOJTHAS
MTOBEPXHOCTH MTUPAMUJIBI;
MIpaBUIIbHAS M yCeuEHHAs
nupamMusa.

DNIeMEHTHI IPU3MBI U ITUPAMUJIBL.
[IpaBuiIbHBIE MHOTOTPAaHHUKH:
MIOHSITUE TPABIIIHLHOTO
MHOTOT'PaHHHKA; MPABUIIbHAS
MIpHU3Ma 1 MTPaBUITbHAS TUPAMHUIA;
MIpaBUIIbHAS TPEYTOIbHAS
nUpamMua v NPaBUIbHBIMA
TeTpasp; kyo. [Ipencrasienue o
MPaBUIILHBIX MHOTOTPaHHHUKAX:
OKTa3[Ip, T0AEKAdP U UKOCAIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIHLHO TOUKH,
OPSMOM, TNIOCKOCTH. DIIEMEHTHI
CUMMETPHUU B TUPAMHUJIAX,
TapaieNienuneaax, MPaBUIbHBIX
MHOTOTPaHHUKAX.

Brlunciienue 351€eMeHTOB
MHOTOTPAHHHUKOB: pEOpa,
JUAroHaJu, YIJIbL.

[Tnomaas 60KOBOM MOBEPXHOCTH U
[IOJIHOM NTOBEPXHOCTH MPSMOIL
MIPU3MBI, IJIOIA/Ib OCHOBaHUM,
TeopeMa

0 OOKOBOH TIOBEPXHOCTH NPAMOit
npusMel. [lnomans 6okoBoi
MTOBEPXHOCTH U MTOBEPXHOCTH
MIPaBUIIbHOWM MTHPAMUBI, TEOpEMa
0 1o OOKOBOH OBEPXHOCTH
YCEUEHHOU MUPaMUIBI

MUPAMHUJBL.

HaxoauTte niomaab IMOJTHOM U
OOKOBOH MOBEPXHOCTH MUPAMHU/IBI.
JaBatb onpeneneHue yceueHHOU
MUPAMHUJBL, HA3bIBATh €€ JICMEHTBHI.
DopMynHpOBaTE TEOPEMY O
TI0MIa I OOKOBOW TOBEPXHOCTH
MIPABWIBHOW YCEUEHHOM TP MUIBI.
Pemats 3amaun Ha BRIYHCIICHUE,
CBSA3aHHBIE C MMPaMHIaMH, a TAK)KE
33/1a41 Ha IOCTPOCHUE CEYECHUI.
JaBaTp onpenesieHre Npu3Msl,
pacro3HaBaTh BUIBI IPU3M,
M300pakaTh MPHU3MBI Ha YepTEKe.
HaxonuTte 1uioma s DoJIHON WiIn
0OOKOBOI TTOBEPXHOCTH TPU3MBI.
NzyuaTh cooTHOIIEHUS Ditnepa Juist
ymcia péoep, TpaHei U BEpIINH
MHOTOTpaHHUKa. M3yuaTh BUIIBI
MIPaBUIIbHBIX MHOTOT PAaHHH- KOB, UX
Ha3BaHUS U KOJIMYECTBO I'PaHEH.
Nzyuath cummeTpuio
MHOTOT'PaHHHKOB.

OOBSICHATH, KAaKHE TOYKU
Ha3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHUTEIBLHO JIAHHON TOYKH,
MPSAMOM WJIM IUIOCKOCTH, YTO
Ha3bIBa- 10T LIEHTPOM, OCBIO WM
TUIOCKOCTBIO CHMMETPUH (UTYPHI.
IIpuBOoANUTE IpUMEPHI
CUMMETPUYHBIX GuUryp B
APXUTEKTYpPE, TEXHHUKE, TIPUPOJIE.
MozenupoBaTh peajibHbIE CUTYaIIU!
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MTOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHH, MCIIOJIb30BaTh MOA00HE
MHOTOI'paHHUKOB

Beimmykiisle MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBunbHble
U TIOJTyTIpaBUIIbHbIC

MHOTOT PaHHUKH

€T0 TPOEKITUSIM.
Jloka3pIBaTh CBOICTBA
BBIITYKJIOT'O MHOTOTpaHHUKA.
Pucogats BbITyKIIBIE
MHOTOTPaHHUKHU C Pa3HOU
SUIEPOBOI
XapaKTEPUCTUKOM;
HCCIIEIOBATh BO3MOXKHOCTH
MOJTyYEHUs! pe3ysibTaTa Mpu
BAapbUpPOBAHUU JaHHBIX.
JloKa3pIBaTh CBOMCTBA
IMpaBUJIbHBIX
MHOT'OI'paHHUKOB.
[InanupoBate nocTpoeHue
MIPaBUITBHBIX
MHOI'OI'paHHUKOB Ha
MMOBEPXHOCTAX APYTUX
MTPaBUITBHBIX
MHOT'OI'paHHUKOB




OO0BEMBI
MHOTOTPaHHUKOB (9

4)

[Tousatue 00 00béme. OOBEM
MUPAMHUJIBI, TIPU3MBI

AKkTyanu3upoBath (paKThl U METOIBI
TUTaHUMETPUH, PEJICBAHTHBIC TEME.
OOBACHATD, KaK H3MEPSIOTCS
00BEMBI TEII, TPOBOIST AHATIOTHIO C
MU3MEpeHNeM IToLIa e
MHOTOYTOJBHHUKOB. DOpMyITMpOBATH
OCHOBHBIE CBOICTBAa 00BEMOB.
W3yuaTh, BEIBOJUTH (YOPMYJIBI
00BEMa PSMOYTOIBHOTO
napajuiesieTuIeaa, TPU3MbI i
MTUPAMHUJIBI.

Bbraucnsats 00bEM MpU3MBL 1
MUPAMUAJIBI TIO UX JIEMEHTaM.
[TpumeHaTs 00BEM 1715 pereHus
CTepPEOMETPHUYECKUX 3a1a4 1 JIJIS
HaXOKACHUS TEOMETPUIECKUX
BEJIMYVH.

MoaenupoBaTh peajibHbIE CUTYaIU!
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATh
MTOCTPOCHHBIE MOJIENH C
WCTIOJIb30BaHHEM T€OMETPUIECKUX
MOHATUI




BexkTopsl
BIpocTpancTse (12

)

ITonstue BekTopa Ha
IUIOCKOCTH U B TPOCTPAHCTBE.
CymMa # pa3HOCTh BEKTOPOB,
MPaBUJIO Mapajlieenunesa,
YMHOKEHHE BEKTOpa Ha YUCJIO,
pa3IoKEHHE BEKTOpa Mo
0a3ucy TpEX BEKTOPOB, HE
JIeKaIIUX B OTHOM MIIOCKOCTH.
CkansipHOE TIPOH3BEICHNE,
BBIYHCIICHHE yTIIa MEXKILY
BEKTOpaMHU B MPOCTPAHCTBE.
IIpocreiine 3apauu ¢
BEKTOpaMH

AKTyaJIM3UpOBaTh (PAKThI U
METObI IUIAHUMETPUH,
peJeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.
OnepupoBaTh MOHATUSIMHU:
BEKTOp Ha IUTIOCKOCTH U B
MIPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPHI.
[IpuBoauTH pUMEPHI
(hM3UIECKUX BEKTOPHBIX
BeanuuH. OcBanuBaTh
HpaBI/IHa BBIITOJIHCHUA
TEHCTBUH CIIOKCHUSA B
BbIYUTAHUA BCKTOpOB,
YMHO)KGHI/ISI BCKTOpa Ha
YHUCJIO.

J{oka3bIBaTh NPU3HAK

KOMITTaHAPHOCTH TPEX
BEKTOPOB.

Jloka3bIBaTh TEOpPEMY O
Pa3IoKeHNH JI000T0
BEKTOPA I10 TPEM JAHHBIM
HEKOMIUIaHAPHBIM
BEKTOPAM.




IToBTOpEHuUE:
CEeYeHUs,
PACCTOSIHUSA U YTIIB

(84)

[TocTpoenue ceuennii B
MHOTOTPaHHHKE.

BerruricneHue pacCTOSHUN: MEXAY

ABYM: TOYKaMH, OT TOYKU JO

HpﬂMOfI, OT TOYKH J0 IIJIOCKOCTH,

MEXy CKPEIIHBAIOIIIMUCS
MPSMBIMH.
Brruncnenue yrios: Mexy

CKPEIMBAIOLIUMICS TPSIMBIMH,
MEXy MPSIMON U TUIOCKOCTEIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY

IJIOCKOCTAMU

CTpouthb ceueHne MHOTOTpaHHHUKa
METOJOM CJIEI0B.

JlaBatb onpenencHne pacCTOSHUS
MEXIy GUrypamu.

Haxoauts paccTosiHue MexXIy
MapauIeNIbHBIMK TUTOCKOCTSIMY,
MEXy IIIOCKOCTBIO

U [TapaJIeIbHOU €U IPSIMOM, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU.
CTpouTh IMHEWHBIN Yroi
JIBYTPaHHOTO YTJIa Ha YepTexe
MHOTOT'paHHUKA U HAXO/IUTh €ro
BEIMYMHY.

HaxoauTts yrisl MexIy
TUIOCKOCTSIMHA B MHOTOTpaHHHUKaX

[ToBTOpeHue,
000011IeHNEe

Y CUCTEMATHU3AITHS
3HaHMi (5 4.)

O0o0bm1aroiee MOBTOPEHUE
TIOHATUI

1 METOJOB Kypca FeOMETPUH
10-11 xnaccos,
CHCTeMaTH3aIus

3HAHUM.

Hcropus passurus
CTEPEOMETPHHU KaK

HAYKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX

1 KOMITBIOTECPHBIX TEXHOJIOTHUM

Pemats crepeomeTprdeckue
3aJauy Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX
OTHOILECHHUH, HAXOXKICHUE
TreOMETPHYECKHUX BETUINH
(mmH, YTII0B, TUIOMAACH,
00BEMOB).

Hcnonb3oBats npu
peleHUH
CTEPEOMETPHUYUCCKUX 3a1a4
TUTaHUMETpUIecKre QaKThl
Y METO/IBI.

[IpoBoaUTE TOrHYECKH
KOPPEKTHBIC I0Ka3aTeIbHBIC
paccykKIeHus IPU PEHICHUH
CTEPCOMETPHUCCKHX H
TUTAHUMETPUIECKHX 33]1a4.
CpaBHUBATH U
aHaJM3NPOBATH PEATbHBIC
CUTYAIIUH U BBISBISTH
BO3MOKHOCTD €€
MO/JICJIMPOBAHHUS Ha SI3bIKE
TCOMETPHH.

MoienupoBaTh peatbHYO
CUTYAIIHIO Ha SI3bIKE
TeOMETPHH U UCCIIE0BATD
MOCTPOCHHBIE MOAETH, B
TOM YHCJIE U C
WCIIONb30BAaHMEM arapaTa
aJreOpsbl.




11 kaace

BazoBelit ypoBens (34 vaca)

VYriy6nennsiii ypoBenb (102 gaca)

Has3Banue
pazzena (TeMbl)
Kypca,
(xomaecTBO
4acoB)

OCHOBHOE COZIepKaHNe

OCHOBHBIE BUBI IEATEILHOCTH
YHAIIAXCS

Hazpanue paznena
(Temsr) Kypca,
(KOJTMUYECTBO YacoB)

OCHOBHOE coJIepKaHue

OCHOBHBIE BUIBI
JIESITEIILHOCTH YYaIIUXCsl

Tena BpamieHus
(12 v)

Cdepa u map: nieHTp, paguyc,
JUaMeTp; IUIOIIAAb IIOBEPXHOCTH
cdepsl. BzanMHoe pacnonoxeHne
cepsl U IIIOCKOCTH; KacaTebHas
TUIOCKOCTH K chepe; TUIomanb
cepsl.

Nzobpaxenne cdepsl, mapa Ha
TUIOCKOCTH.

Ceuenus mapa

LunuHApryecKast NOBEPXHOCTb,
00Opa3syromye NUIHHIPHIECKOMN
MOBEPXHOCTH, OCh
WJIMHAPHYECKON TOBEPXHOCTH.
LunuHAp: ocHOBaHMS U GOKOBast
MOBEPXHOCTb, 00pa3yto- mas u
OCh; IIOIIAAh OOKOBOM U IOJIHOM
MOBEpXHOCTH. M300pakeHue
MUJIMHApPA Ha IJIOCKOCTH.
Pa3BépTka nunuHIpa.

Ceuenus nurHApa (TUIOCKOCTHIO,
napajuieIbHOU Win
NepPIEeHANKYJISAP- HOH och
UITMHIPA)

Konnueckast moBepxHOCTb,
obpa3yromume KOHUIeCKOH
MOBEPXHOCTH, OCh M BEPLIMHA

KOHHUYECKOM noBepxHOCcTH. KoHyc:

OCHOBaHUE U BEPIIINHA,
o0Opa3yromas 1 0Ch; IO

OOKOBOW M TTOJTHOH ITOBEPXHOCTH.
Yceu€HHBIN KOHYC: 00pa3yIoliue

AKTyanu3upoBath (PaKThl © METOJIBI
IUIaHHU- METPUH, peJIeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

Hasats onpeneneuus chepsl U mapa,
UX IEHTpA, paauyca, THaMeTpa.
Omnpenenste chepy Kak Gurypy

BpaLEHHs OKPY>KHOCTH. MccnenoBatsb

B3aUMHOE PaCIIONIOKEHUE Chephl U
IUTOCKOCTH, IBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YePTEkKaxX U
PHUCYHKaX.

dopMyTUpoBaTh OMpeeTIeHIe
KacaTeIbHOH TIOCKOCTH K cepe,
CBOMCTBO U IIPU3HAK KacaTeIbHOU
IUIOCKOCTH.

3HAKOMHTECS C TEOAEC3NYECKUMU
JIMHUSMH Ha cepe

OOBACHSITE, YTO HA3BIBAIOT

HNUJINHAPOM, Ha3bIBATH €0 3JICMCHTEI.

N3y4atre, 00BSACHITH, KaK MOTYIUThH
LWIMH/IP ITyTEM BpaIeHHus
MIPSIMOYTOJIbHUKA.

BriBonuTh, HCTIONB30BATh (POPMYITBI
JUTSL BBIYHCIIEHUS TIOMIAIH OOKOBOM
MTOBEPXHOCTH IFITHH/IPA.

W3zyuaTts, pacrio3HaBaTh pa3BepPTKyY

nEHIpa. M300pakaTh MUIIUHAP U €T0

CEUYCHMUS IUIOCKO- CThIO, MPOXOIAIICH
gepe3 ero oCh, MapayIeIbHON HiTH
MEePIEHNKYIISIPHON OCH.

HaxoauTh miomany 3THX CCUCHUI.

Tena Bpaenust (24

1)

Huusapuyeckas
MIOBEPXHOCTh, 00pa3yIoIIHe
UMJIMHAPUYECKOH IO
BEPXHOCTH.

Humusgp. psmoit kpyroBoit
umHap. [nomans
TTOBEPXHOCTH IMITHHIIPA.
Konnueckast moBepXHOCTb,
o0pazyronre KOHMIeCKOH
noBepxHocTH. Konyc. Ceuenue
KOHYCa IJIOCKOCTHIO,
TapauieNIbHON TIIOCKOCTH
OCHOBaHU. Y CEYEHHBIN KOHYC.
N3o0OpakeHre KOHYCOB H
YCEYEHHBIX KOHYCOB.
[Tnomans 60kOBOI
MOBEPXHOCTH U MOJTHOU
MIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
MOCTPOEHUEM CEUECHU
HWIMH/IPA, KOHYCA.
[TpuknagHbie 33124y,
CBSI3aHHBIC C [[MJIMHAPOM.
Cdepa u mmap.

[lepeceuenue cdeps 1 mapa c
mIockocThio. Kacanue mapa u
cdepbl TIOCKOCTHI0. By
M300pakKeHHE Imapa.
Ypaeaenune chepsl. [Inomanb
chepsl 1 e€ gacTei.

CB00OTHO OTIEpUPOBATH
IIOHATHUSAMU:
OUITMHAPUYCCKAs
MIOBEPXHOCTD, LIWJIMHIP.
UzydaTh criocoObt
IIOJIyYEHUS
LAIUHIPUYECKON
IMMOBEPXHOCTH, HWJIMHAPA.
N3o0pakaTh IFUTHHID U €70
CEUEHHSI IFIOCKOCTBHIO.
CB00601HO ONIEpUPOBATH
HOHTUSIMU: KOHUYECKast
MOBEPXHOCTb, KOHYC,
yceu€HHbIN KoHYC. M3yuaTh
CHOCOOBI MOTYYEHHUS
KOHUYECKOH IIOBEPXHOCTH,
KOHYycCa.

M3o06paxarb KOHYC U €70
CEeUEeHHS IJIOCKOCTEIO,
IIPOXOSIIEN Yepes3 OCh, U
TUIOCKOCTBIO,
NEPIEHINKYIIAPHON K OCH.
BriBoauTs hopmyns mis
BBIYHCIICHHS] OOKOBOI U
IIOJIHOM TIOBEPXHOCTEH TEN
BpauieHus Pemare
CTEPEOMETPUUYECKUE 3aauH,
CBSI3aHHBIE C TETIAMHU
BpAIllEHUs1, HAXOXKICHUEM
o OOKOBOH U
TIOJIHOM TTOBEPXHOCTH,




Y BBICOTA; OCHOBAaHUsI 1 OOKOBas
HOBEPXHOCTb.

H300paxkeHre KoHyca Ha
II0cKocTU. Pa3BépTKa KoHYyCa.
Ceuennst KOHyca (TUIOCKOCTHIO,
napaujieJbHON OCHOBAHHUIO, H
IUIOCKOCTBIO, ITPOXOSIICH Yepes
BEPIINHY)

KomOunanus ten BpauieHus u

MHOT'OI'paHHHUKOB. MHOI‘OI‘paHHI/IK,
OTIMCaHHBIN OKOJIO chepsr; cdepa,
BIIMCaHHasd B MHOTOTpaHHUK UJIA B

TEJIO BpAICHUS

MonenupoBath peaibHble CUTYallH Ha
SI3bIKE TEOMETPUH, UCCIIEN0BATh
MTOCTPOEHHBIE MOJIENH C
HCTIOJIb30BaHHEM T€OMETPUIECKUX
MOHSATHH

OOBACHSTB, KAKOE TEJIO0 Ha3bIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €TO
JJIEMEHTBI.

N3yuatb, 00BSCHATH, KaK IOIYy4UTh
KOHYC IIYTEM BpallleHUs
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
N3006paxaTh KOHYC U €T0 CEYEeHUS
IIJIOCKOCTBIO, IPOXOAIIEN Uepes3 oCh, U
IIJIOCKOCTBIO, MIEPIIEHUKYIJISIPHON K
OCH.

Wzy4ats, pacrio3HaBath pa3BEPTKY
KOHyca. BBIBOIUTH, HCTIOIH30BATH
(bopMyJIBI 715 BBIYUCIICHUS IJIOIIAAN
0OOKOBOI TOBEPXHOCTH KOHYCA.
HaxoauTs mioniaay CeUeHUM,
MIPOXOIAIINX Yepe3 BEPIINHY KOHyCa
WIH NEPNEHINKYISIPHBIX €T0 OCH.
OOBSICHSTD, KaKOe TeJI0 Ha3bIBaETCs
yCE4EHHBIM KOHYCOM.

N3y4ath, 00BSICHATE, KaK €ro MOJIy4UTh
ITyTEM BpALLEHUS NPAMOYTOJIBHON
Tpaneunu. BeIBOOUTH, IPUMEHATH
(dopMyIy Ui BEIYUCIICHHUS IO 1
0OOKOBOI TOBEPXHOCTH YCEUEHHOTO
KOHYyca

AKTyanu3upoBath ()aKThl 1 METOZBI
IUTAHUMETPHH, PEIEBaHTHBIE TEME,
MPOBO/IUTH AHAJIOTHH.

Pemats cTepeomerpuueckre 3aaqu,
CBSA3aHHBIE C TEIAMHU BpPALICHUS,
MOCTPOEHUEM CEUEHHH TEJT BPAILLICHHU,
C KOMOMHAIMSAMU T€J BPALLEHUS U
MHOTOTPaHHUKOB Ha HaXO0XACHHE
TEOMETPUUYECKUX BEINYMH.

CummMmeTpus cephl U 1mapa.
CrepeoMeTprudecKue 3aaun Ha
JI0KA3aTeJIbCTBO U BLIUMCIICHHE,
CBsI3aHHBIC CO cepoii u
apoM, TTOCTPOCHUEM HX
CCUCHHUH MIOCKOCTBIO.
[Ipuknagneie 3anaumn,
CBsI3aHHEIE CO cpepoii u
IIapoMm.

[ToBTOpEHUE: OKPY>KHOCTH Ha
IUIOCKOCTH, BEIYHCJICHUS B
OKPYKHOCTH, CTaHJJapPTHBIC
nogoous Paznnuneie
KOMOWHAIIMH TeJT BPALICHUS U
MHOTOTPaHHUKOB.

3amaum no TeMe «Tema u
TIOBEPXHOCTH BPAIICHUS

MIOCTPOEHUEM CEUEHUM.
HUcnonb3oBaTh npu
peleHnn 3a1a4y
TUIAHUMETPUYECKUE (PaKThl
U METO/IBI.

CpaBHUBATH U
aHaIN3UPOBATH
YTBEPXKJICHUS C IIENBI0
BBISIBJICHUS JIOTUICCKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHui.
AHanu3upoBaTh U
MOJIETUPOBATh HA S3bIKE
TEOMETPHH PEaTbHBIC
CUTYyalllH, CB3aHHbIE C
KOHYCOM W IIWJIMHIIPOM.
HccnenoBaTh MOCTPOCHHBIC
MOJIEITH, B TOM YHCIIE U C
UCIIOJIb30BaHHEM armapara
anreOpsl. AKTyann3upoBaTh
(aKThl ¥ METOBI
TUIAHUMETPUH,
pelieBaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHH.
CB00OOTHO OTIEPUPOBATH
MOHATHSAMU: chepa u 11ap,
LEHTP, PANyC, AUAMETP
cdepsl U mapa.

pacroioxkeHue chepsl 1
TUIOCKOCTH.
DopMyIHUpoBaTh
oIpezeseHe KacaTelbHOM
IJIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O
CBOWCTBE U IIPU3HAKE
KacaTeNbHOH IIOCKOCTH.
BriBoauts Gopmyity st




Hcnons3o0BaTh Npu perieHun
CTEePEOMETPUUECKUX 3a/1a4
TUTAHUMETPUIECKHE (DAKThI K METOTbI
3a/1a4¥l Ha BEIYUCIICHUE H
JTIOKa3aTeNbCTBO.

MonenupoBath peaibHbIE CUTYaIlUH Ha
SI3BIKE TEOMETPHH, FICCIIEI0BATh
MTOCTPOCHHBIE MOJIENH C
HCIIOJIb30BAaHUEM T€OMETPHUCCKIX
TOHSATUH

BBIYHCIICHUS TUTOIIAN
cdepsl uepes paauyc
cdepsl. Pemars
CTEPEOMETPUUYECKHUE 3aauH,
CBsI3aHHBIE CO cepoil U
IapOM, HaXOKACHUEM
mIomaay chepsl 1 eé
4acTeu, MoCTpoeHUEM
ceueHuid cdepsl U mapa.
AHanu3upoBaTh U
MOJETIMPOBATh Ha SI3bIKE
TeOMETPHH PEasIbHbIC
CHUTYyalluH, CBA3aHHBIE C
mapom u cepoit.

Pemate npocteie 3a1aun, B
KOTOPBIX (PUTYPHPYIOT
KOMOHHAIINY TEJ BpalleHUsI
¥ MHOTOTPaHHHKOB.
Hcnons3oBate npu
PpeIleHnH 3a]1a4, CBI3aHHBIX
co chepoii u mapom,
IUTaHUMETpUYecKre (haKThl
Y METO/IBL.

Pemats crepeomerpuueckue
3aJa4u, CBA3aHHbBIE C
TeJIaMH BpalleHHU,
MOCTPOEHUEM CEUEHUI Tel
BpallIeHUs, C
KOMOWHALUSAMH TeJl
BpallICHUS 1
MHOTOIPaHHUKOB.
[IpoBoauTh TOTHUECKU
KOPPEKTHBIE JOKa3aTesIbHbIE
paccy>KAeHUs P pellieHNH
reOMEeTPHUYECKHX 3a1a4,
CBSI3aHHBIX C
HEPIEHIUKYIAPHOCTHIO
IUIOCKOCTEH.
AHanmm3upoBaTth U




MOJICTIIPOBATH Ha SI3BIKE
TEOMETPHH peabHbIe
CUTYallUH, CBSI3aHHbIE C
MHOTOTPAaHHUKAMHU.
HccnenoBaTh IOCTPOCHHBIE
MOJIEJH, B TOM YHCIE U C
UCIOJIb30BaHUEM alllapara
anreOpbl

AHanutnueckas
TeOMEeTpHs
(15 9)

[ToBTOpEHKE: KOOPAUHATHI
BEKTOPA Ha ITOCKOCTH U B
MIPOCTPAHCTBE, CKAJIIPHOE
MIPOU3BEICHUE BEKTOPOB,
BBIUHCJICHHE YTJIa MEXKTY
BEKTOPAMHU B IIPOCTPAHCTBE.
YpaBHEHUE NPSIMOH,
MIPOXOJIAIIEH Yepe3 ABE TOUKH.
YpaBHEHHUE IJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3KAX
BexTopHOE npousBeneHueE.
JIuHeliHble HEpAaBEHCTBA,
JIMHENHOE MPOTrPaMMHUPOBAHNE
AHaIUTHYECKUE METO/IBI
pacuéra yria Mex 1y NpsIMbIMU
Y TUTOCKOCTSIMU B
MHororpanaukax. ®opmyna
PaccTOSHUS OT TOYKH JI0
TUIOCKOCTH B KOOPAMHATAX.
Haxoxnenue pacctosHuil oT
TOYKH J0 INIOCKOCTH B Ky0Oe n
[IPaBUJIBHON NTUpamMuie

AKTyanm3upoBaTh GaKThl U
METOAbI ITTAHUMETPHUH,
peTeBaHTHEIE TEME,
MPOBOJIUTH AHAJIOTHUH.
CBOOUTH JCUCTBHUS C
BEKTOPaMU K aHAJIOTUIHBIM
JEUCTBUSIM C UX
KOOpANHATAMHU.
Bcnomuuts onpeneneHue
CKQJIIPHOTO YMHOKCHUS U
€ro cBOMCTBAa. BEMHCIATE C
MOMOLLBIO CKAJIIPHOTO
YMHOXKEHHUS ITTUHBI
BEKTOPOB, YIJIbI MEXIY
HUMU, YCTaHABIIMBATh
MIEPICHINKYIISIPHOCTH
BEKTOPOB.

BriBoauTh ypaBHEHME
TUTOCKOCTH U (popMyITy
pacCTOSTHUS OT TOYKH JI0
IDIOCKOCTH. Pemmate 3agayn,
coueTas KOOPJIWHATHBIN U
BEKTOP- HBII METOJIBI.
IIpoBoaUTH TOTHYECKHU
KOPPEKTHBIE T0Ka3aTEIbHbBIC
paccyxJIeHus Opu pelieHun
reoMeTpUYECKUX 3a7a4 Ha
MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/1a
AHanu3upoBath 1
MOJICIUPOBATH Ha SI3bIKE




TEOMETPHH PEATIbHBIC
CHUTYaIH, CBA3aHHbIE
BEKTOpaMHU U
KOOpAVHATaMH.
HccenenoBats NOCTPOCHHBIE
MOJIEJIH, B TOM YHCJE U C
HCIIOJIb30BaHUEM allapara
anreOpebl.

Hcnonbs3oBath
KOMIIBIOTEPHEBIE
MPOrpaMMBbL. SHAKOMUTHCS C
HUCTOPUEN Pa3BUTHS
MaTeMaTHKU




IToBTOpEHuMe,
00001IeHNEe

Y CUCTEMATHU3AITHS
3HaHUU

(15 ygacoB)

CedeHHss MHOTOTPAaHHHUKOB:
CTaHJapPTHHIC MHOTOTPAHHUKH,
METO/T CIIeZI0B, CTaHIapTHHIE
TUIOCKOCTH, TIEPeCeIeHHUS
MPSIMBIX U TUIOCKOCTEN
[TapannensHbie MPSMBIC U
TUIOCKOCTH: TTapajuieIbHbIe
CEUYEHHS], paCU€T OTHOIIECHUH,
YIJIBI MEXKIY
CKPEIIMBAIOIUMHUCS TIPSIMBIMU
[leprieHnuKyISIpHEBIE TIPSIMBIE U
MJIOCKOCTH: CTAaHAAPTHBIC MaPhI
MePIICHIUKYISPHBIX
IJIOCKOCTEN U MPSIMBIX,
CUMMETPHUU MHOTOTI'PaHHHUKOB,
TeopeMa o0 TPEX
MePIIeHINKYISpax,
BBIYWCJICHHS JUIMH B
MHororpanHukax [Iosropenue:
IO MHOTOYTOJIEHUKOB,
(hOpMyITBI JUIS TUTOTIAJEH,
CO00paKeHMS TOA00USL.
IImomanu ceueHunit
MHOTOTPaHHUKOB: TUIOIIAIH
MTOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOPAKEHUS TTIOA00US

CtpouTs ceueHus..

Petats crepeomeTpuyeckue
33724 Ha JOKa3aTeIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUH, HaX0KJICHHUE
TEOMETPUUYCCKUX BETUUHH
(nmuH, yrII0B, TUIOINAICH,
00BEMOB).

Hcnons3oBate npu
perieHuu
CTEepEeOMETPHYECKUX 33124
IJTAHUMETPHUIECKUE (DaKTHI
Y METO/IBI.

IIpoBoaWTH HOTHYECKHU
KOPPEKTHBIE TOKa3aTebHbIE
paccyKIeHUs IPH PEeIIeHUN
CTEPEOMETPUIECKHUX 3a/1a4.
CpaBHHBaTH U
aHAJIM3UPOBATH PeATbHBIC
CUTYAIlNH U BBISBIISATH
BO3MO>KHOCTbH €€
MOJICJIMPOBAHMS Ha S3bIKE
TEOMETPHH.

MonenupoBath peaabHyI0
CUTYAIUIO Ha S3bIKE
TeOMETPHH U UCCIIEI0BATh

MOCTPOEHHBIE MOJEIH, B
TOM YHCIIE U C
WCTIOJIh30BAaHHUEM arapara
anre6psl. Micnionp3oBath
KOMITBIOTEPHEIE ITPOTPaMMBI
NP PEILLICHUU 33724




O06BéM
MHororpannuka (17

1)

005péMm Tema. OO6BEM
NPSIMOYTOJIEHOTO
mapajuieenunena. 3aaadi 0o
yIBOEHUH KyOa, 0 KBaxparype
Ky0a; O TPUCEKIHUH yTJIa.
CrepeoMeTpryeCcKHe 331441,
CBsI3aHHBIE C 00BEMOM
NPSIMOYTOJIEHOTO
napasulesienuIesa.
[IpuknagHsie 3a1a4u,
CBSI3aHHBIE C BBIYUCIICHHEM
00BEMa IPSMOYTOIBHOTO
napasulesIeuIe s a.

O0BEM TIPSIMOI TIPU3MEL.
CrepeomeTpHuuecKue 3a1a4u,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB TIPSAMOY TIPU3MEI.
[IpuknanHble 3a1a4y,
CBSI3aHHBIE C 00BEMOM MPAMOIA
npu3Mel. Berancienue
00BEMOB TeJ € IIOMOIIBIO
ONPENENEHHOrO UHTErpAJIa.
O0bEM HaKIIOHHOM TIPU3MBL,
MUpaMUIbIL.

®opmyna 06bEMa TUPaMUIBI.
OtHotieHue 06EMOB MTUPAMU/L
C 00IIUM yTJIIOM.
CrepeoMeTprUIecKye 3a1a4H,
CBsI3aHHBIE C 00bEMAMHU
HaKJIOHHOM MPU3MBL,
MUpaMUIbIL.

[IpuknaaHbie 3a/1a4u MO TEME
«OOBEMEI TEIT», CBI3aHHBIC C

CBoOOIHO OIEpHpPOBATH
HOHATUSIMU: 00BEM Tena,
00BEM TPSIMOYTOIBHOTO
napauieienuesa.
dopMynrupoBaTh OCHOBHBIE
CBOICTBa 00BEMOB.
Joka3siBaTh Teopemy 00
00BEME IPSAMOYTOJIEHOTO
napaJulesienuIea,
CIENCTBUA U3 HEE.
Pa3pezate MHOTOrpaHHUKHY,
nepeKiIaabpIBaTh YacTH.
Pemiate crepeomerpudeckue
3a[a4u, CBA3aHHBIE C
BBIYHCIICHHEM 00bEMa
OPSIMOYTOJILHOTO
napauleenuIe s1a, IpU3Mbl.
CpaBHUBaTh U
aHaIM3UPOBATH
YTBEPKACHUS C LEJBIO
BBISIBJICHHSI JIOTHUIECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXaeHUu.
AHanu3upoBaTh U
MOJIEITUPOBATh HA S3bIKE
TeOMETPHH PeabHbIE
CUTYyalllH, CBA3aHHBIE C
00BEMOM PSIMOYTOIBHOTO
napajvieNenuneaa, mpu3Mebl,
nupamusl. MccnenosaTs
MOCTPOCHHBIE MOJIEIIH, B
TOM YHCIIE U C




00bEMOM HAKIIOHHOM MPU3MBI,
MTUPaAMUJIBL.

[Ipumenenne 00HEMOB.
Bbrurcienvie paccTosiHus 10
TUIOCKOCTH

HCIIONB30BAaHUEM arapaTa
anreOpel.

BrIBOOUTE OCHOBHYIO
HHTETPANBHYIO POopMyITy
JUIS1 BBIYUCIICHUS 00 BEMOB
TedL.

Jloxa3siBaTh TEOpEMy 00
00bEME HAKIIOHHOW TIPU3MBI
Ha IIpPUMEPE TPEYTrOJIbHOU
MIPU3MBI U JUISI
MPOU3BOJIIBHON MTPU3MBI.
Jloka3siBaTh TEOpEMY: 00
00BEME THpaMHUIBI,
(hopMyUpoBaTh CAEACTBUS
U3 Hee: 00bEM yceuEHHOM
nupaMmuibl. BeIBOIUTH
(hopMyIy A7Isl BBIYUCIICHUS
00BEMOB yCeuEHHOM
mapaMu bl

O6bémbI e (5

)

TTonsitue 06 00bEMe. OCHOBHEIE
CBOMCTBA 00BLEMOB TE.

O6béM nuInHIpa, KoHyca. O6bEM
nrapa v miomajpb chepsl
[TooOHBIE TeNa B IPOCTPAHCTBE.
CooTHOIIEHUST MEXKIY TDIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU
MMOJIOOHBIX TEJ

AKTyanu3npoBaTh (akThl 1 METOIbI
TUTAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHU.

BbIBOAMTE, HCHIOIB30BaTh HOPMYIIBI
00BEMOB: TIPU3MBI, TUITMHIIPA,
UpaMubl, KOHYCa; YCEUEHHOU
NUPaMUJIBI U YCEYEHHOTO KOHYCA.
Pemats crepeomerpuyeckue 3a1aun,
CBSI3aHHBIE C BEIYHCIICHHEM 00BEMOB.
DopMynHpOBATh OIIPEEICHUE
IIapOBOT'0 CErMEHTA, IIAPOBOTO CIIO,
mapoBoro cexropa. [IpumensTs
(bOopMYIIBI 1J1s1 HAXOXKIEHUSI 00BEMOB
[IapOBOr'0 CETMEHTA, IIapOBOTO
CeKTopa

PemaTs cTepeomeTpuueckue 3aauuy,
CBsI3aHHBIE ¢ 00BEMOM IIIapa u
TUIOMIANBIO CEpEHI.

MonenupoBath peajibHbIe CUTYalluH Ha
A3bIKE T€OMETPHUH, UCCIIEJOBATH

I omanu
MOBEPXHOCTH
00BEMBI KPYTIIBIX TEI
(9 1)

O0bém numuHIpa. Teopema 06
00BEME MPSMOTO IUIHH/PA.
[Tnomaau 60KOBOM 1 MOTHOMH
MOBEPXHOCTH IIUITUHIIPA
Brruncienre 00bEMOB Te ¢
MOMOUIBIO OTIPE/IETIEHHOTO
uaterpana. O0bpEM KoHyca.
IInowmaau OOKOBOM U IMOJIHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuUuecKue 3a1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB LIMITMH/PA, KOHYCA.
[IpukinagHbie 3a/1a4u 110 TEME
«O0BEMBI U TUTOMAAH
noBepxHocTeit Tenn. O0béM
11apa  apoBoro ceKTopa.
Teopema 00 006bEMe 1mapa.
[Tnomank chepsr.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BBIYHMCICHUEM

CB00OJTHO ONIEPUPOBATH
MIOHATHIMU: 00BEM Tera,
TUTOIIA b TIOBEPXHOCTH.
DopMyIHPOBATH OCHOBHBIC
CBOICTBa 00BEMOB.
Jloka3bIBaTh TEOPEMBI: 00
00BEMe UITHHIIPA; 00
00bEMe KoHyca. BeiBoIUTH
(hopMyJIBI JJIsl BBIYHCICHHS
00bEMa yceuéHHOTO KOHYca.
HccnenoBath MOCTpOCHHEIE
MOJIEJIH, B TOM YHCJIE U C
UCIOJIb30BAaHMEM aIapaTa
anreOpel.

3HaTh BO3MOKHOCTH
peleHus 3a1a4 Ha
IIOCTPOCHUE IIUPKYIIEM U
JIMHEHUKOM, 0 KITACCHYSCKUX
HEpa3pelInMbIX 3a/1a4ax.
CBOOOIHO OTIEPHPOBATH




MOCTPOEHHBIE MOJICIIH C
KCIOJIb30BaHUEM I€OMETPHUUECKHUX
TTIOHSATHH.

AKTyanu3upoBaTh (DaKThl © METOIbI
IJIAHUMETPUH, PEIICBAHTHEIE TEME,
MPOBOJUTH aHAJIOTUH.

Pemats cTepeomeTpuueckue 3agaum,
CBSI3aHHBIE C COOTHOIIIEHNEM 00BEMOB
Y TIOBEPXHOCTEN TIOJJOOHBIX TN B
MIPOCTPAHCTBE.

MonenupoBath peaibHBIE CUTYaIlH Ha
SI3BIKE T€OMETPHUU, UCCIIEA0BATh
MIOCTPOEHHBIE MOJENH C
HCIIOJIb30BAaHUEM T'€OMETPHUUCCKUX
TOHATHI

00BEMOB 11apa, IapOBOTO

CErMEHTa, HIapoBOI'o CEKTOpPA.

[MpuknanHble 3a1a41 IO TEME
«O0BEMBI TeN», CBI3aHHBIE C
00BEMOM IIapa 1 IUIOMAIBLI0
cepsl.

COOTHOILIEHUS MEXKIY
IUIOIIASIMUA OBEPXHOCTEN U
00BEMamMu TOTOOHBIX Tell.
ITooOHBIC Tena B
npoctpaHcTBe. I3MeHeHue
00BéMa mpu mog00uH.
CrepeoMeTpUIecKye 3a1a4H,
CBs3aHHBIC C BBIYUCIICHUEM
00BEMOB TeIN U TUIOIACH
MOBEPXHOCTEN

MOHATUSAMU: IIAPOBOI
CETMEHT, I1apOBOM CIIOH,
1IapOBOM CEKTOP,
OCHOBaHHE U BHICOTA
CErMEHTa, OCHOBAaHUE U
BBICOTA IIAPOBOTO CIIOS.
BriBoauTh hopmyIisl mist
HaXO0XIEeHUs 00BEMOB
[IapOBOTO CETMEHTA,
IapoOBOTO CEKTOPa,
TUTOIIA U CEpBI.
JlokaspIBaTh TeopeMy 00
00BEMe mapa.

Pemats crepeomerpuueckue
3aJa4uu, CBS3aHHbBIE C
00BEMOM TI1apa, MapoBOTO
CerMeHTa, IapoBOro
CEKTOPA, IUIOIIAABIO Chephl.
CpaBHUBaTh U
aHaM3UPOBATh
YTBEPXKACHUS C LIEIIBIO
BBISIBJIICHUS JIOTHYECKH
KOPPEKTHBIX H
HEKOPPEKTHBIX
paccyXIeHU.
AHanu3upoBaTh U
MOJICJIMPOBATH HA S3bIKE
TCOMETPHHU PCATILHBIC
CUTYaIiH, CBS3aHHEIC C
00BEMOM I1apa, MapOBOTrO
CerMeHTa, IapoBOTo
CErMeHTa, IJIOMIA b0
cepsl.

CBo0OOIHO OTIEpUPOBATH
TIOHSATHEM: TTOJIOOHBIE TeNa
B ITPOCTPAHCTRBE.
Boruuciats 00bEMBI TEI ¢
ITOMOLIBIO OTPEAETIEHHOTO
WHTErpaa.




Pematsp
CTEpEOMETPHUUECKUE
3aJ1a4M, CBSI3aHHBIC C
COOTHOIICHUSIMHU MEXTY
TUTONIASIMU ITOBEPXHOCTEN
1 00bEMaMH IMOTOOHBIX TEIL.
IIpoBoaUTH HOTHYECKHU
KOPPEKTHBIE 10KA3aTEIbHbIC
pacCcyKIeHUs IPU PELICHUN
TEOMETPUUYCCKUX 3a]1aY,
CBSI3aHHBIX C BEIUHMCIICHUEM
00BEMOB TeJI ¢ MOMOILBIO
ONpeAeNEHHOT O NHTErpaa,
HaXO0KJICHUEM
COOTHOUICHUS MEXTY
MJIONIA/ISIMU TTIOBEPXHOCTEN
1 00BbEMaMU ITOJOOHBIX TEJI.
AHanuM3upoBaTh U
MOJEIIUPOBATh HA A3BIKE
TEOMETPUU PEATbHEBIE
CUTYallMH, CBSI3aHHBIE C
00BEéMaMH U
MOBEPXHOCTSIMH TelI, HA
JIOKa3aTeJIbCTBO U Ha
HaXO0XKICHHE
TEOMETPHUECKUX BEIMINH




BekTops! u
KOOPJIMHATHI B
MIPOCTPAHCTBE
(10 9)

BekTop Ha miockocTy U B
npoctpancTBe. CloxeHue u
BBIYUTAHUE BEKTOPOB.
YMHOX€eHHE BEKTOpa Ha YHCIIO.
Pasnoxxenue BexTopa mno Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
IIpaBuno mapanienenumnena.
Pemenue 3anay, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JEUCTBUN ¢
BEKTOPAMHU.

[IpsimoyrospHas cucreMa
KOOpJMHAT B IPOCTPAHCTBE.
Koopnaunatel BekTopa.
[Ipocreiimue 3aga4u B
KOOpAMHATax. YTOJI MEXIY
BekTopamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB.
BelunciieHue yrioB Mexmuy
MIPSIMBIMH U TUIOCKOCTSIMH.
KoopnuHaTtHO-BEKTOPHBIN METO
MIPHU PELICHUU T€OMETPUUECKUX
3a7a4

AKTyanu3upoBaTh (paKkThl 1 METOIbI
TUTAaHUMETPHH, PEIeBaHTHBIE TEME,
MIPOBOJUTE aHAJIOTUH.

OnepupoBaTh NOHITHEM BEKTOP B
IPOCTPAHCTBE.

®opMyIHpPOBaATH MPABUIIO
MapajyIeNIeIAIEe1a IPH CI0KECHUU
BEKTOPOB.

CkJaipIBaTh, BEIMUTATh BEKTOPBI,
YMHOXaTh BEKTOP Ha YHCIIO.
N3yyaTh OCHOBHBIE CBOMCTBA 3THUX
onepauui. JlaBaTe onpeznesneHue
MPSIMOYTOJIEHOM CHCTEMBI KOOPAMHAT B
MIPOCTPAHCTBE.

BeIpasuts KOOpAUHATEI BEKTOPA YEPE3
KOOPJMHATHI €r0 KOHIIOB.

BbiBOoAMTE, HCHIOIB30BaTh HOPMYITY
JUTMHBI BEKTOPA U PACCTOSHUS MEXTY
TOYKaMU. BeIpakaTb CKaJsIpHOE
MIPOU3BEJICHUE BEKTO- POB YeEPE3 UX
KOOPZIMHATBI, BBIYHACIIATE YTOJI MEXKTY
JIByMsI BEKTOpaMH, ABYMS TPSIMBIMH.
Haxonute yromn Mexay npsimMoit u
IUIOCKOCTBIO, YTOJI MEX]TY JABYMSI
TUIOCKOCTSIMHM aHATUTHYECKUMU
METOAaMHU.

BbIBOAMTE, HCIIONB30BATH POPMYITY
paccTosHUS OT TOYKH J0 TNIOCKOCTH

Jewxenus (5 4)

JIBM>KEHUA MPOCTPaHCTBA.
OtoOpakeHus. J|BrmkeHMs 1
paBeHcTBO (uryp. O6mme
CBOMCTBA IBIKEeHUN. Buabl
JIBWKECHUM: NapaJlIebHbIN
MepPEeHoC, EHTpaIbHas
CUMMETPHS, 3epKaTbHast
CUMMETPHSL, TOBOPOT BOKPYT
npsmoii. [IpeoOpazoBanust
nonobus. [lpsamas u cdepa
Diinepa.

['eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JIBIKCHHS

IIpumensTy npaBuia
BBIIIOJIHEHUSI IS CTBUHI
CJIO>KEHUSI ¥ BEIYUTAHUS
BEKTOPOB, YMHOKEHUS
BEKTOpPa Ha YUCIIO NPU
pelIeHnN 3aa4.
Haxoauth KoOpAMHATHI
BEKTOpa B TaHHOM Oa3uce u
CTPOUTH BEKTOP IO €ro
KOOp/AWHATaM.

Bcnomuuts onpeneneHue
CKaJIApHOI'0 YMHOXKXCHHUA U
€ro CBOICTBa. Briuucisats ¢
TTOMOIIBIO CKAIIIPHOTO
YMHOXCHUA NJINHBI
BEKTOPOB, YIJIbI MEXKIY
HUMH, YCTaHABIINBATh
MEPIIEHIUKYIIIPHOCTD
BEKTOPOB.

AHanm3upoBaTh U
MOJIEJIMPOBATH HA S3bIKE
TCOMETPHHU PCAJILHBIC
CUTYaIiH, CBS3aHHEIE C
(hm3ruecKMU BEKTOPHBIMHU
BCIIMYUHAMMU.
Hcnons3oBate pu
PpelleHn  3a/1a4, CBSI3aHHBIX
C BEKTOpaMH B
MIPOCTPAHCTBE,
INTAHUMETPUUICCKUEC q)aKTI)I
U METOBI.

CB00OHO OTIEPUPOBATH
HOHATHSMH: OTOOpaKEHUE
NpPOCTPaHCTBA Ha celsl,
JIBMYKEHHE ITPOCTPAHCTBA;
LIEHTpaJbHasi, OceBas U
3epKaJibHasi CHMMETPHH,
NapaJuIeNIbHBIN IEPEHOC;
pPaBEHCTBO U TO100Me




(uryp.
Jloka3bIBaTh YTBEPKAEHUS O
TOM, 4TO IIEHTpaJibHas,
oceBast ¥ 3epKabHAS
CHUMMETPUH, TTapajlIeIbHBINA
MIEPEHOC SIBIIAIOTCS
IBWKCHUSMHA. BBITOTHATD
peoOpa3oBaHus MOI00HSI.
OnepupoBath MOHATUSIMU:
npsiMas U cepa Dunepa.
Pewate reomMmerpuueckue
3aJ1a4¥ C UCTIOJIb30BaHUEM
JIBYDKCHUM.

Hcnons3oBate mpu
pelleHnH 3aa4 IBHKCHUS
MIPOCTPAHCTBA U UX
cBoiicTBa. CpaBHHUBAThH U
aHaM3UPOBaTh
YTBEPXKACHHUS C IIETBI0
BbISABJICHUSA JIOTHYCCKU
KOPPEKTHBIX H
HEKOPPEKTHBIX
paccyXIeHU.
HUccnenoBath nocTpoeHHBIE
MO/IEIH.

Hcnons30BaTh HU(pPOBLIC

pecypcel

IToBrOpenue,
000011eHIEe

u
CHCTEMaTH3aIHs
3HaHui (7 1)

OcHoBHBIE QUTYPBI, (HAKTHL,
TEOpPEMBI Kypca IJIaHUMETPHH.
3aja4n MIaHUMETPUN U METOJTBI
UX PELICHUSI.

OcHoBHBIE QHUTYPEI, (HAKTHL,
TEOPEMBI Kypca CTEPEOMETPHU.
3aga4un cTepeoMETPUH U METO/IBI
UX pEeIICHUS

Pemiate mpocreiiiue 3agaun Ha
HaXO0XJICHUE JIJINH U YTJIOB B
reOMETPHYECKUX (PUTYpaX, IPUMEHATh
teopemy [Inudaropa, TeopeMbl CHHYCOB
Y KOCHHYCOB.

HaxonuTs momaabs MHOTOYTOJIbHHKA,
kpyra. PacmosnaBaTh moo0HbIE
(buTypBI, HAXOAUTH OTHOIICHUS JJTUH U
IUTOIIACH.

Hcnons3oBaTh npu penieHuu
CTEPEOMETPHUCCKUX 3a/1a4 (PaKThI U

[ToBropenue,
000011IeHHE

U CUCTEMATHU3ALINS
3HAHWI

(17 1)

Ob6o06maronee MOBTOPEHNUE
MOHATHH U METOJIOB Kypca
reomerpun 10—11 xaccos,
cucTeMaTHh3alus 3HaHU.
Hcropus pazBuTHs
CTEpEOMETPHH KaK HayKHu H e
POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemats crepeomerpuyeckue
3aJa4M Ha JI0Ka3aTeIbCTBO
MaTeMaTUIEeCKUX
OTHOIICHUM, HAX0XKJICHHC
reOMETPUYECKUX BEJTMYMH
(nmuH, YTI0B, TUIOINAICH,
00BEMOB).

HUcnons3oBate npu
peleHnn
CTEPEOMETPUUECKUX 3aa4
IDTAHUMETPHYCCKHE (PaKThl




MCTOJbI INTAHUMETPUHN

Y METOJBL.
[IpoBOAUTE JIOTHYECKHT
KOPPEKTHBIE TOKA3aTeIIbHbIC
paccyKJI€HUs NPU PELLICHUN
CTEPEOMETPUYECKUX U
[JIAHUMETPUUECKHUX 3a/1a4.
CpaBHUBATH U
aHAJIU3UPOBATh PEaJIbHBIC
CUTYyallUH U BbISBIATH
BO3MOYKHOCTbD €€
MOJEJIMPOBAHUS Ha SI3bIKE
CEOMETPHUU.

MoaenupoBaTh peajJbHYyIO
CUTYyallUIO Ha SA3BIKC
TEOMETPUHU U UCCIIEN0BATh
IMOCTPOCHHBIC MOACIIN, B
TOM YHCJIE U C
KCIIOJIb30BAaHUEM ammapara
anreopsl. Mcronp3oBath
KOMIIBIOTEPHBIE PO PaMMBI
[IPU PELIECHUY 3a7a4.
[lomyyate npencraBiaeHue o
TEOMETPHUH KaK O
pa3BUBAIOIILIEHCS HAYKeE,
HCClenyomen
OKpY’KaroIIUA MHUp,
CBSI3aHHOM C peaybHbIMU
00BEKTaMU, IIOMOTArOIIICH
pPELIUTh peajibHbIe
KN3HCHHBIC CUTYyalluu O
POJIU CTEPEOMETPHUH B
Pa3BUTUH COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IHHOACHUTEJIBHAS 3AIIMCKA

VYuebHblil Kypc «BeposTHOCT M CTAaTHCTUKa» 0a30BOro U YriyOJIEHHOTO YpPOBHS SIBJISETCS
MPOJOIDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca OCHOBHOW mIKoibl. Kypc mpennazHaueH
it GopMupoBaHUS Yy OOYYAIOMIMXCSl CTAaTUCTHUYECKOW KyJIbTYpPbl W IOHMMAaHUS POJH TEOPUHU
BEPOATHOCTEM KaK MaTeMaTU4YEeCKOr0 MHCTPYMEHTA JUIsl U3YYEHUs CIy4YalHBIX COOBITHH, BEIUYUH U
nporeccoB. [Ipu uzyueHnn Kypca o00TamaTcs MpeacTaBICHHs YYalIuXCcs O METO/aX HCCIEI0BaHUs
M3MEHYMBOTO MHpa, pPa3BUBAETCA IOHMMAaHME 3HAYMMOCTU M OOIIHOCTHM MaTeMaTHYeCKHX METO/I0B
ITO3HAHUA KaK HEOThEMJIEMOM 4aCTH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS.

CogepxaHue Kypca HAlpaBICHO Ha 3aKPEIUICHWE 3HAHMM, IOJYYCHHBIX IPU U3YYEHUHU Kypca
OCHOBHO LIKOJIBI ¥ HAa Pa3BUTHE NIPEICTABICHUN O CIIy4allHbIX BEJIMYMHAX U B3aUMOCBS35IX MEKIY HUMU
Ha BAXHBIX IMPUMEPAX, CIOKETHl KOTOPHIX IMOYEPHHYTHI M3 OKpYyKawllero mupa. B pesynbrare y
o0yJaromuxcs JTOHKHO CPOPMUPOBATHCS TPEACTABICHHE O HambOosee ymoTpeOMTENbHBIX M OOIINX
MaTEeMaTHUYECKUX MOJEISAX, UCIOIb3YEMbIX Ul ONMCAHUS aHTPOIIOMETPUYECKUX U JIeMOrpapuuecKux
BEJIMYMH, TOIPEIIHOCTEN B pa3Iu4Hble pPOJa HU3MEPEHUSX, JUIMTEIbHOCTU O€30TKa3HOM padoThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U IPOLIECCOB B OOILECTBE.

B coorBercTBMM ¢ yKa3aHHBIMH LEJISMU B CTpPYKType yuyeOHOro kypca «BeposTHOCTh u
CTaTUCTHKa» CpelHeHl IIKoiabl Ha ©0a30BOM U  YIrIyOJIEHHOM YpPOBHE BBIAEICHBI OCHOBHBIE
cojiepakarenbHble JIMHUM: «CiiyyailHble COOBITUS U BepoATHOCTU» U «CiryyailHble BEIMYMHBI U 3aKOH
OOJIBLIMX YUCEID.

Copnepxanune suHuUM «Ciy4ailHble COOBITHS M BEPOSTHOCTU» CIY>)KUT OCHOBOM  JUId
dbopMUpOBaHHS TIPEACTABICHUH O PACHPEICICHHH BEPOSTHOCTEH MEXKIY 3HAYCHHSIMH CITyY9alHBIX
BeimunH. Ha 6a30BoM ypoBHe 5Ta JMHUS HEOOXOIMMa ISl U3YyYEHHsI 3aKOHA OOJBIIMX YUCENT —
(yHITaMEHTAJIbHOTO 3aKOHA, JEHCTBYIOLIEro B MPUPOJE M OOIIECTBE M MMEIOIIEr0 MaTeMaTHYECKYIO
¢dopmanuznuio. CaMm 3aK0H OOJIBIIMX YHCEJ MpelaraeTcsi B 03HaKOMUTENIBHOM opMe ¢ MUHMMAIbHBIM
UCIOJIb30BaHUEM MaTeMaThyeckoro opmanusma. B To ke BpeMs Ha yriy0JeHHOM YpPOBHe BaXKHYIO
4acTh B ATOM COAEp:KATENbHON JIMHUM 3aHUMAaeT H3Y4€HHE TEeOMETPUUYECKOr0 M OMHOMMAIBHOIO
pacnpenesieHnii 1 3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOIaMM — IIOKAa3aTEbHBIM U HOPMAJIbHBIM
pacripesieNeHusIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMM CIY4YalHBIMU BEJIWYMHAMM, AKLIEHTUPYIOT BHUMAaHHE
IIKOJIbHUKOB Ha OMMCAaHUU M U3YYCHMM CIy4YalHBIX SBJICHUH C MOMOIIBIO HEMPEPBIBHBIX ()YHKIHHA.
OCHOBHOE BHUMaHHE YEIAETCSA IOKA3aTEJIbHOMY W HOPMAaJIbHOMY pacHpeleleHUsIM, NP 3TOM HA
0a30BOM YpOBHe IIpENIoJiaraeTcsi O3HAKOMHTEIbHOE H3ydeHHe MaTepuana 0e3 J0Ka3aTesIbCTB
MPUMEHSIEMbIX (DAKTOB.

B kypce Ha yriiy0;1eHHOM YpOBHe Ipea1yCcMaTpUBAETCs O3HAKOMMTEIbHOE M3YyUEHUE CBS3U

MEXly clydailHbIMHM BETMYMHAMHU U OMKMCAHUE 3TOH CBSI3U C MOMOIIBIO K03 pulirenTa Koppessauuu u
€ro BRIOOPOYHOT0 aHayiora. DT 3JIEMEHTHI COJIEpKaHus Pa3BUBAIOT TeMY «/lnarpaMMbl pacceMBaHUS»,
M3YYEHHYIO B OCHOBHOM IIIKOJIE, U BO MHOTOM OITMPAIOTCS Ha CBEJICHHS U3 KYPCOB alredpbl U FT€OMETPUH.

Emé omuH »srmemeHT coaepkaHus YIIyOJIeHHOrO0 YPOBHS, KOTOpBI Ipeajaraercs B

03HAKOMHUTEILHOM MOPSIKE — IOCIIEA0BATENFHOCTh CIIyYaiiHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIOIIUX

B eIuHUIlY BpeMeHH. O3HaKOMJIEHHE C pacHpeesieHMEeM BEpOSITHOCTEH KOJMUYECTBAa TaKUX COOBITHM

HOCHT pa3BUBAIOLINI XapaKTep U ABISETCS aKTyaJIbHBIM JUIsl OyAyIIUX aOUTYpHUEHTOB, HOCTYMNAIOIINX Ha
y4eOHBbI€ CIIeUaTbHOCTH, CBA3aHHbIE C 00OIIECTBEHHBIMU HAyKaMHU, TICUXOJIOTHEN U YIPaBICHUEM.



B y4yeOHOM miaHe Ha M3ydyeHHE yueOHOTo Kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM U
yriyOnEHHOM YpOBHE OTBOAMTCS 1 yueOHBIH Yac B HEAETIO B TEUEHUE KaXI0T0 roja o0yyeHus, Bcero 68
y4eOHBIX YacOB.

INPEAMETHBIE PE3YJIbTATbBI

K koH11y 00y4eHns 00yJaromuiics MOIyYHT CIEAYIOUINE MPeAMETHbIC Pe3yIbTaThl:
10 kaace
ba3oBblii ypoBeHb

— YuraTh U CTPOUTH TAOIHIIBI U TUATPAMMBI.

— OmnepupoBaTh MOHATUSAMH: cpegHee apupMEeTHYecKoe, MeIuaHa, HauOouibllee, HauMEHbIIee
3HAYEHHUE, pa3Max MACCUBA YHUCIIOBBIX JIaHHBIX.

— OmnepupoBaTh TMOHATHSMHU: CIy4allHBIA 3KCIEPUMEHT (ONbIT) M cly4aiiHoe coOBbITHE,
3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYy4alHOIO OIBITA; HAXOAUTh BEPOSTHOCTU B
OIbITaX C PAaBHOBO3MOXKHBIMH CIIy4allHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBATh BEPOSTHOCTU
COOBITHI B N3YUEHHBIX CITy4alHBIX SKCIIEPHUMEHTAX.

— Haxomute u ¢dopmynupoBaTh COOBITHS: TiepeceueHre W OOBeAWHEHHE MAaHHBIX COOBITHH,
COOBITHE, MPOTHUBONOJIOKHOE ITAaHHOMY COOBITHIO; IOJb30BAaThCA JauarpaMMmamMu Oilepa u
(bopMyII0H CIIOKEHMsI BEPOATHOCTEH MPpU peLIeHUH 3ajay.

— OmnepupoBarh MOHATHSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOJIUTh
BEPOATHOCTH C IOMOLIBIO IIPABUJIA YMHOXKEHHUS, C IIOMOILBIO IepeBa CIy4alHOTO OIBITA.

— IIpuMeHsATr KOMOMHATOPHOE MPABUIIO YMHOXKEHUS ITPH PEIICHUH 33/1a4.

— OmnepupoBarh MOHATUSAMU: HUCIBITAHUE, HE3aBUCUMBbIE UCHBITAHUS, CEpUs MCIBITAHUM, YCIEX U
HeyJa4ya, HaXOAWTb BEPOSITHOCTU COOBITHMHM B CEpUM HE3aBUCHUMBIX HCIBITAHUM 10 HEPBOrO
ycliexa; HaXO0/AUTh BEPOSITHOCTU COOBITHI B CepUU UCTIBITaHUH bepHyu.

— OmnepupoBarh MOHATHSAMM: ClydyaliHas BEIMUYMHA, pacHpellelieHUe BEpPOSITHOCTEH, Tuarpamma
pacrpeeneHusl.

Yri1y0/1eHHBIH YPOBeHb

— CB000JHO ornepupoBaTh MOHATHAMU: rpad, IocKui rpad, cBA3HbIN rpad, myTh B rpade, Lemnb,
LUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYUalHOT0 HIKCIIEPUMEHTA.

— CB0OOJHO OMepHpOBaTh MOHATUAMM: CIyYalHBIM SKCIIEPUMEHT (OMBIT), CllyyailHOe COOBITHE,
AJIEMEHTapHOE Clly4ailHOe COObITHE (2JEMEHTApPHBIM HCXOJ)) CIy4YailHOro OmbITa; HaXOAWUTh
BEPOATHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSIMHU.

— Haxoautb 1 popmynupoBath cOObITHS: IEpeceUeHE, 00bEMHEHNE TaHHBIX COOBITUMN, COOBITHE,
IIPOTUBOIIOJIOKHOE TaHHOMY; HCIIOJIb30BaTh JHarpaMMbl Jijiepa, KOOPAUHATHYIO MPSIMYIO JUIS
peleHust 3a/1a4; MO0JIb30BaThCS (OPMYIION CIIOKEHUS BEPOSTHOCTEH Ui BEPOSATHOCTEH NBYX U
TPEX CIy4alHBIX COOBITHHA.

— OmnepupoBaTh NOHATHUAMU: YCJIOBHAsl BEPOATHOCTb, YMHOXEHHE BEPOSATHOCTEH, HE3aBUCHUMBIE
COOBITHS, JEPEBO CIY4YaillHOrO AKCHEPUMEHTA; HAXOAWUTh BEPOSTHOCTU COOBITUH C MOMOIIbIO
MpaBWJIa YMHOXEHHUSI, IEpeBa CIIy4ailHOro OMbITa, UCIOJIb30BaTh (POPMYITY MOJTHON BEPOATHOCTH,
dbopmyny baiteca npu pemieHnn 3a1a4; ONpeaesiTh HE3aBUCUMOCTh COOBITHI TI0 (hopMyJie U 110
OpraHM3alK CIy4YailHOro SKCIIepUMEHTA.

— IlpuMeHsATh H3ydyeHHble KOMOUHATOpPHBIE (HOPMYIIBI ISl IEPEUUCICHUS JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHI CITy4aifHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEH.

— CB00OOJHO oOmepupoBaTh MOHATUSAMHU: OWHAPHBIA CiydyailHBI ONBIT (MCHBITAaHUE), yCHeX H



HCeyaa4da, HC3aBUCHUMBIC HUCIIBITAHUA, CCPUIL I/ICHBITaHI/II\/'I; HaXoIuThb BCPOATHOCTHU COOLITHH: B cepun
UCIBITAaHUN [10 IIEPBOIO YCIIEXa; B CEPUU HCIBITAHUN bepHy/uM; B ONbBITE, CBS3aHHOM CO
CITy4aliHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH.

— CB00OOJHO ONEpUPOBATH MOHATUSAMHU: CIy4aiiHas BEIMYHMHA, PACHpPEAETICHUE BEPOSTHOCTEH,
aMarpaMMa pacrpesiesieHus, OMHapHasi ciydaiiHas BEIMYHMHA, TEOMETPHUYECKOoe, OMHOMHAIBHOE
pacnpeseneHue.

— OmnepupoBaTh MOHIATUSIMH: COBMECTHOE paclpeelICHHE BYX CIy4alfHbIX BEJIMYHH, HCIIOJIB30BATh
TaOJHMIy COBMECTHOTO PaCHpEACIICHHS IBYX CITYYalHBIX BEJIMYHH JUTS BBIICIICHUS PACTIPEICTICHUS
Ka)I([[OfI BCJIMYHHBI, OIIPCACIICHHUA HE3aBUCUMOCTH CJIy‘-IElﬁHBIX BCINYNH,

— CB00OIHO OmEepUpOBaTh TOHITHEM MATEeMATHUYECKOTO OXUJAHHUS CIYyYalHOW BETHMYUHBI
(pactipeneneHus), MPUMEHITH CBOMCTBA MaTEMAaTHYECKOIO OXXKUAAHUS NPU PEIICHWH 3ajad,
BBIYHCIIATH MAaTEMAaTHUECKOE OXKUAaHNEe OMHOMUAIILHOTO ¥ TEOMETPHUECKOTO pacipeeIeHuil;

— CBOOOZHO ONEpPHPOBATh MOHATHSAMHU: JUCIEPCUS, CTaHJAPTHOE OTKJIOHCHHE CIydalHON
BEJIMYMHBI, TPUMEHSTH CBOWCTBA IUCIEPCUHM CIYYalHOH BENMYUHBI (paclpesieNneHus) Mpu
peicHruKn 3aJia4, BBIYHUCIATH AUCIHCPCUIO W CTAHAAPTHOC OTKIOHCHHUEC TI'C€COMCTPHUYCCKOI0 H
OMHOMHAJIBHOTO pacIpe/ieIeHUH.

11 kuaace
ba3oBblii ypoBeHb

— CpaBHUBaATh BEPOATHOCTH 3HAUYECHUN CITy4aliHON BEIMUYMHBI IO PACIPEICICHUIO WU C TIOMOIIbIO
JUarpamMm.

— OmnepupoBarh NOHATHEM MATEMAaTUYECKOTO 0XKUJIAHUS; MPUBOAUTH IPUMEPHI, KaK IPUMEHSAETCS
MaTEMaTHUYECKOE OKUJAHUE CIIy4alHON BEIWYMHBI HAXOJUTh MATEMATHYECKOE OKUIAHHE II0
JAHHOMY pacIpeleNICHHUIO.

— Hmers npencTaBieHne 0 3aKOHE OOJIBIINX YHUCEII.

— NMeTh nipeicTaBIeHUE O HOPMAJIBHOM PACIIPENEICHUU.

Yri1y0/1eHHBIH YPOBeHb

— Bbruncnare BEIOOpOUHBIE XapaKTEPUCTHKHU MO JaHHOM BBIOOPKE M OLIEHMBATh XapaKTEPUCTHKH
TeHEepaJbHOM COBOKYNHOCTH JAaHHBIX 1O BBIOOPOYHBIM XapakTepucTukaM. OleHuBaTh
BEPOSITHOCTH COOBITMH W MPOBEPATh MNPOCTEHIINE CTAaTUCTUYECKUE THUIOTE3bl, IOJIB3YSCh
M3YYEHHBIMH PACIIPEACICHUSIMU.

— IPUBOAUTH NPUMEPHI 3aJay, NPUBOAAIIMX K IIOKA3aTE€IbHOMY paCIpeNeNICHUIO, 3ajady,
MPUBOJALINX K HOpMaJIbHOMY pacrpesaeneHuto. OneprupoBaTh NOHATHAMU: (QYHKIUS IJIOTHOCTH
BEPOSTHOCTH MOKA3aTEJIbHOTO pacrpeaeneHusi, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMaJIbHOTO
pacripenienenusi, pyHKIUs MJIOTHOCTH U CBOMCTBA HOPMAJIbHOTO paclpeieieHus;

— onpeaensaTh K03 HUIHMEHT TMHEHHON KOPPENALUH, BBIOOPOUHBIH K03()(HDUIIMEHT KOPPEISALUH.

COJIEPKAHUE OBYUEHMUSI
10 kiace

[IpencraBieHne MaHHBIX C MOMOIIBI0 Tabmui u nauarpamMm. CpemHee apuMeTHUECKOe, MeauaHa,
HauOOJbIIee W HAWMEHBINEE 3HAYCHUS, pa3Max, JIUCIEPCHS W CTAHJAPTHOE OTKJIOHCHHWE YHCIIOBBIX
Ha0opoB. [ pag, ceasmuviii epap, nymu 6 epaghe: yuxnvl u yenu. CmeneHv (8a1eHMHOCMb) GEPUIUHDL.
I'paghvr na nnockocmu. Jlepegws.

2 KypcuBoM Bbl/l€/IEHbI 3JIEMEHTbI coZiepXKaHusl, HU3y4aeMble Ha yTJIy6JIEHHOM YpOBHEe



CrnyuaiiHple PKCHEPUMEHTHI (OTBITHI) W CIydailHbIE COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXOIIBI).
BepositTHOCTB cityuaitHOro coObITHs. BIM30CTh YacTOTHI M BEPOSTHOCTH COObITHIA. CilyyaifHbIe OIBITHI C
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHBIMH  COOBITUSIMU.  BeposiTHocTH  cOOBITMUH B ONBITax ¢
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanyu HaJx COOBITHSAMHU: IepeceueHre, 00beJUHEHUE, TPOTHBOIOIOXKHBIE cOOBITHA. JlnarpamMmel
Diinepa. Gopmyna CI0XKEHU BEPOSATHOCTEM.

VYcinoBHas BEpOSTHOCTb. Y MHOKEHHME BEpOsTHOCTEU. JlepeBo ciiydallHOro skcrepumenta. @opmyna
MOJIHOU BeposiTHOCTH. Popmyna batieca. HezaBucumeblie cOObITHS.

Komb6unaropnoe npaBuio ymHoxenus. [lepectanoBku u paxropuain. Yucno coueranuii. TpeyroiabHUK
[Tackans. @opmyna 6uHoma HeroToHa.

bunapupIii CcilydaiiHbIi OMBIT (MCHBITAHKWE), yClieX W Heyaada. HesaBucumbie ucnbiTanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH /10 TIepBOro ycnexa. [lepecmanosxku u gpakmopuan. Yucio covemanuil.

Cepus He3aBUCUMBIX HCTIbITaHUN bepuymmu. Crnyyaiinvlil 66100p 13 KOHEUHOU COBOKYNHOCHIU.
Cnyuaiinas BenuuuHa. Pacripenenenne BepostHocTel. J(marpamma pacnpenenenus. Onepayuu Hao
cayyainvimu genuyunamu. bunapnas cayuarnas eéenuuuna. Ilpumepsl pacnpeneneHuii, B TOM 4HCIIE,
reoMeTpUYECcKoe U OMHOMHUATIBHOE.

Coemecmnoe pacnpedenenue 08yx ciyyaiinvix éeaudun. Hezasucumole ciyyaiinvie eeauyunbl.
Mamemamuyeckoe odxxcuoanue cay4auHou —eeauyunvl  (pacnpedenenus). Ilpumepvl  npumenenus
Mamemamuyecko20 0xcuoanus (cmpaxosarue, nomepes). Mamemamuyeckoe odcuoanue OUHAPHOU
cayyainol eenuuunsl. Mamemamuueckoe odxcudauue cymmsl CIyyanHvlx enuyur. Mamemamuueckoe
02HCUOAHUE 2eOMEMPULECKO20 U OUHOMUATIBHO20 PACnpedeleHUl.

Jucnepcus u cmanoapmuoe omkioHeHue CAy4alHou geauyunsl (pacnpeoenenus). ucnepcus dunapHou
cayyaiinou eenudunvl. Mamemamuueckoe odxcuoanue npou3geoeHus u OUCnepcusi Cymmbl He3a8UCUMbBLX
CIYYQUHbIX 8eIuduH. Jlucnepcusi u cmamoapmuoe OmMKIOHeHUe OUHOMUANbHO20 pPACHpeOeNeHUs.
Jlucnepcus u cmanoapmuoe omkioHeHUue 2e0MempuU4ecKo20 pacnpeoeieHusl.

11 kaace

UucnoBble XapaKTEpUCTUKU CIy4YallHBIX BEJIMYMH: MAaT€MaTH4YEeCKOe OXHJaHue, JUCIepcus u
CcTaHAapTHOE OTKJIOHEeHHE. [IpuMepsl NpUMEeHEHUsT MaTEMaTUYECKOTI0 OKUIAHUs, B TOM UHCIIE B 3a/1a4ax
U3 TIOBCEHEBHOM JKM3HHU. MareMaTudyeckoe OXuJaHue OWHApHOM CiIy4ailHOM  BEJIMYUHBI.
MareMaTtuueckoe OKHUJAHUE CYMMbl CIyYalHBIX BEIMYMH. MareMaTHuecKoe 0XXKMIaHHE U JUCIEepPCUs
T€OMETPUUYECKOTO U OMHOMHUAIBHOTO PACTIPEICIICHHUI.

Hepasencmeo Yeowviwésa. Teopema Yeoviwésa. Teopema beprynnu. 3akoH OONBIINX YUCET U €r0 POJIb
B HayKe, MpUpoJie U obimiecTBe. BEIOOPOUHBIN METO MCCIeOBaHUN. Bbibopounble xapakmepucmuxu.
Oyenusanue geposimHocmu cobvimusi no 8vlOOPouUHbIM OanHbiM. [Iposepka npocmetiwux eunomes c
NOMOWBIO U3YYEHHBIX pacnpeoesieHul.

[Ipumepsbl HEMPEPHIBHBIX CIy4YailHBIX BEMHUUH. PYHKYUS NIOMHOCMU 8EPOIMHOCHU PACNpeOeeHUs.
Pasnomepnoe pacnpeoenenue u e2o ceoticmsa. 3adauu, npusoosuue K NOKA3amelbHOMY PacnpeoesieHuio.
[TonsiTHE O IIOTHOCTH pacnpeaeneHus. 3a1aun, IPUBOISIINE K HOpMaJIbHOMY pacnpezeneHuto. [lonstue
O HOPMAJILHOM pacripesieieHuu PyuKyus nI0OMHOCMU 8ePOSIMHOCIU NOKA3AMENbHO20 pacnpedeeHus,
@YHKYUSL NIOMHOCMU 8ePOSMHOCMU HOPMANbHO20 pacnpedeneHus. QyHKyus niomuocmu u ceoucmea
HOPMANbHO20 pAChpeOeeHUs.

IlocneoosamenvHocms OOUHOUHBIX HE3ABUCUMBIX COObIMUU. 3adauu, npusodswue K pacnpeoeneuro
Ilyaccomna.

Kosapuayuss oeyx cayuatinvix eenuuun. Kosgpguyuenm naunetinoti  xoppensyuu. CoemecmHvie
Habnooenus 08yx GeiuduH. Bvloopoumnwviii ko3duyuenm xopperayuu. Paznuuue medxcoy aunelHou
CBA3bI0 U NPUYUHHO-CTIEOCMBEHHOU c68:3bl0. JIunelinas pezpeccus, mMemoO HAUMEHbUUX K8AOpAmos.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaaace

Bba3oBblil ypoBeHb

YrmyGrieHHBII YpOBEHD

HazBanue paznena

OcHoBHOE COACpIKaHue

OcHOBHbBIE BHUBI ACATCIbHOCTHU

HasBanue paznena

OcHOBHOE COACPIKaHUC

OCHOBHBIE BHIEI

(TemsI) (KOIUYECTBO 00yJaroIHXCst (TembI) (KONMUYECTBO JIeSITETbHOCTH
9acoB) 4acoB) o0yJaronxcs
IIpencrasienne [IpencraBneHre TaHHBIX C M3BitekaTh HHPOPMAIIHIO U3 OneMmeHThl Teopun |1 pad, CBSI3HEIHM Tpad, IIpencTaBisaTh
JTAHHBIX U [TOMOIIIBIO TAOJIHIT M AUArpaMM.  [TaOJTHI] ¥ THArpaMM, UCITOIb30BaTh [rpados (3 u) MIPEJICTABIICHUE 3a7a49H C 00BEKTHI U CBA3U
ommcaTeNbHas Cpennee apudmMeTHIECKOE, TaOJIUIBI U TUATPAMMBI JUIS noMoIibo rpada. CTeneHb  [MeXIy HUMU C
CTATHCTHKA MeraHa, HanboJbIlee 1 MPEICTABIICHUS CTATHCTHYECKUX (BaJICHTHOCTb) BEPIIIHHBIL. moMonibko rpada,

(49)

HanMeHbIIee 3HAYCHHS, Pa3Max,
IHCTIEPCHs, CTAaHAAPTHOE
OTKJIOHCHHE YHUCIOBbIX Ha60pOB

nanHbpIX. HaxoauTs onucatenbHbie
XapaKTEPUCTUKH JaHHBIX.
BI)II[BI/II‘&TL, KPUTHUKOBATb
CUIIOTE3BI O XapaKTepe CIIy4aiHOM
N3MCHUYMBOCTH U OIIPCACIIAIONINX
e€ daxropax

[Tyts B rpade. Llemn u
nukIel. ['padsr Ha
miockoctu. [epeBo
CIIy4aliHOrO 3KCIIEPUMEHTA

HaXOJUTh ITyTH MEXILY
BepIINHAMU Tpada.
Brigensats B rpade
LI 1 LIUKJIBL.
CtpouTs AepeBo 1o
OITUCAHHIO
CJIy4allHOTO OIIbITA,
OIUCHIBATH CITy4alHbIE
COOBITHSI B TEPMUHAX
nepesa.

Perrats 3a1auu ¢
TTOMOIIIBIO TPpadoB

CryuaitHble OTIBITHI
U CIy4aiiHble
COOBITHS, OITBITHI C

Ciy4aiiHbIe SKCIIEpUMEHTHI
(OMIBITHI) U CITydalHbIC COOBITHSI.
DneMeHTapHBIe COOBITH

BriensaTe Ha npuMepax
ClTydaifHble COOBITHS B OTIMCAHHOM
CJIy4alfHOM OIIBITE.

CrygaliHbIe OIIBITHI,
ClydaiiHbIe COOBITHS
1 BEPOSITHOCTH

Cry4aiiHble SKCIIEpUMEHTHI
(OTIBITHI) M CITy4aitHBIE
COOBITHSL. DJIeMEHTapHbIE

Broiaensars u
OITUCHIBATH CITyYaliHbIC
COOBITHSI B CITy4aifHOM

PaBHOBO3MOXKHBIMH |(MCX0]1b1). BeposiTHOCTD DopMyIUpOBATH YCIOBUS coObITHI COOBITHSI (MUCXOBI). OTIBITE.
3JIEMEHTaPHBIMA CITy4aifHOTO COOBITHSI. [POBE/ICHUsSI CITy4aiHOro ombITa. (3 1) BepositHOCTB ciiywaiiHoro  |PopMyIupoBaTh
HCXO0JlaMU BepositHocTH coObITHIA B OTbITax |HaxoauTs BEpOSTHOCTH COOBITHI B coObITHA. BeposrHocTn YCJIOBHSI ITIPOBEICHUS
(39) C PaBHOBO3MOKHBIMH OTIBITaxX C PAaBHOBO3MOXKHBIMHU COOBITHH B OTIBITAX C CITy4aifHOTO OTIBITA.
JIIEMEHTaPHBIMU COOBITHSMHU. MCXOIaMH. PaBHOBO3MOYKHBIMH Haxonuts
[IpakTryeckas paboTa MoenupoBaTh ONBITHI C 3JIEMEHTAPHBIMU COOBITHUSIMH [BEPOSITHOCTH COOBITHIA
PaBHOBO3MOKHBIMH B OTIBITAX C
JIEMEHTAPHBIMU UCXOAAMH B XOJIE PaBHOBO3MOXHBIMH
MPAaKTHYECKOH PaOOTHI JIEMEHTapPHBIMU
Onepanmu Haz Omnepauynu HaJl COOBITUSIMU: Hcnonp3oBaTh Auarpammel Jitnepa |[Onepannu Haj|l lepeceuenune, oobenuHeHue |Mcmonbp3oBath
COOBITUSIMH, nepeceveHre, 00beJHHEHNE U CIIOBECHOE OMMCAHKE COOBITUH  |MHOXKECTBAMHU HWMHO>KECTB 1 COOBITHH, arpaMmsl Jitiepa U
CJIO’KEHHE COOBITHIA, TPOTUBOTIOJIOKHBIC U151 QOPMYITUPOBKHU U COOBITHSIMH. IIPOTUBOIMOJIOKHBIE BepOaIbHOE ONHMCAHUE
BEPOSITHOCTEN COOBITHSL. n300paskeHns1 00bEMHEHNUS U Crnoxenne rcoOwrtist. opmyna COOBITHI ITPU




(39) Jlmarpammel Ditnepa. @opmyna  [mepecedeHus: COOBITHIA. YMHOXKECHHE CJIOKEHMSI BEpOSITHOCTEN BBITTOJTHEHUH
CJIO’KEHUSI BEPOSITHOCTEHN PemaTe 3a71a4u ¢ UICTIOJIL30BAHUEM  (BEPOSATHOCTEM. 'Y clloBHasi BEpOSATHOCTD. ornepaluii Haj
(hOopMYIIBI CITO’KEHHS BEPOSTHOCTEN |Y CIIOBHAs YMHOKEHHE BEPOATHOCTEH. ([COOBITHSMU.
'VcinoBHas 'Y coBHAs BEPOSTHOCTD. Pemrats 3agaun Ha HAXO0XKICHHE BEPOSITHOCTb. ®opmyiia yCIOBHON OlLieHuBaTh U3MEHEHUE
BEPOSITHOCT, 'YMHOKEHUE BEPOSTHOCTEH. BEPOATHOCTEH COOBITHIA, B TOM He3zaBucumeie BeposiTHocTH. Popmyrna BEPOSITHOCTEN
nepeBo ciydaiiHoro |[lepeBo ciydaiiHOro YICIIE YCIOBHBIX C IOMOIIBIO COOBITHS [TOJIHOM BEPOSITHOCTH. COOBITHIA TIO Mepe
ombITa, (hopMyIa bKcnepuMenTa. @opMya MONHOW |IepeBa CIly4ailHOro OmbITa. (59) ®opmyna baiieca. HACTYIUICHHSI APYTUX
TIOJTHOM BeposiTHOCTH. HezaBucumblie OnpenensaTb He3aBUCHMOCTh HesaBucruMebie coOBITHS COOBITHIA B CITyJaifHOM
BEPOSITHOCTH H COOBITHS coObITHIA IO OopMyJIe U TIO OTIBITE.
HE3aBHCHUMOCTh OpraHu3aly CIy4aiHOTO OIbITa Pemmate 3agauu, B ToM
COOBITHI YHCIIE C
(6 u) MCII0JIB30BAHUEM
nepeBa ciy4yaiiHoro
orTeITa, POpMYIT
CIIOKEHHS U
YMHOKEHHUS
BEPOSITHOCTEN
DOneMeHTHI KombnHaTopHOE 1paBuiio Vcnionb30BaTh paBUIIo DOneMeHThI KombunaropHoe mpaBuwio  ([DopmynupoBats U
KoMOuHaTOpHKH (4 [yMHOKeHHs. [IepecTaHOBKU M |YMHOKEHHUS JUIsI TIEPEUHCIICHIUS KoMOuHaTopuku (4 |[ymHOXeHus. [lepecTaHOBKH  |[TOKa3bIBaTh
) ¢axropuan. Yucno coueranuii.  [cOOBITHH B CITyYaifHOM OITBITE. q) u akropuan. Yucno KOMOWHATOpPHBIE
Tpeyrompauk [lackamns. @opmyna ([lonp3oBarbes GopMyIon u coueraHuid. TpeyronbHUK  |(haKThL
ounoma Hretotona TpeyronbHukoM [lackans ans [lackams. ®opmymna 6uHoma [Mcronp3oBaTh
OTIpeIeIeH s YHCIIa COUETaHUM HeroTona MPaBUIIO YMHOKEHUS,
N3y4eHHbIE
KOMOWHATOPHBIE
(hopMyIIBI ISt
MepeIrCIICHIS

PIIEMEHTOB Pa3IUYHBIX
MHOKECTB, B TOM
YUCIIEe 3JICMEHTaPHBIX
COOBITHII B CITy4aitHOM
OIIBITE.

Tlons30BaThCs
(dhopmyoii n
TPEYTOJIBHUKOM
TTackans mis
OTIpeICNICHHsI Yhcia
COUYCTAHUM.

[IpumensTs popmyny




onnoma HeroToHa [t

peoOpa3oBaHM
BBIPAXKCHUN
Cepun bunapHsbIii ciryyaiiHbIN OIBIT Pa3buBath crnoxHbie Cepun BunapHslii cimyyaiinbiii onbIT |Pa30uBaTh clI0XHBIE
IIOCJIEIOBATENbHBIX |(MCIBITAHKE), yCIIEX U HEYAada. |IKCHEPUMEHTBI Ha OTAEIbHbIC IIOCJIEA0BATENbHBIX |(MCIIBITAaHUE), YCIEX U SKCIIEPUMEHTHI Ha
UCTIBITAHUI He3zaBucumeie ucnslTanus. WCTBITaHUS. HCTBITaHUH. Heyzaada. HezaBucumele OTJENbHbIE
(39) Cepus HE3aBUCUMBIX UCTIBITaHUI |OCBauBaTh MOHATUA: UCObITaHUE,  (McnbITaHUS ucnbiTanus. Cepust HCIIBITaHUSL.
1o riepBoro ycrnexa. Cepust CepHs HE3aBUCHUMBIX UCTIbITaHUK.  |bepHymn. HE3aBUCUMBIX HUCIBITAaHUH 10 |Pelarts 3aaa4un Ha
HE3aBUCUMBIX UCTIBITAHUMA [IpuBoaUTH IPUMEPHI CEPUIA Crydaiissiii BBIOOp |mepBoro ycrnexa. Cepust MOMCK BEPOSITHOCTEN
bepnymu. HE3aBUCUMBIX UCIIBITAHUH. 13 KOHEUYHOH HE3aBUCUMBIX UCTIBITAHUN  |COOBITHIA B CEpHH
[IpakTuueckas padora ¢ Pemate 3a1aun Ha mouck COBOKYITHOCTH bepaymmu. CyJaiiHbrit WCTIBITAHUH J10
MCIIOJIb30BaHUEM JJICKTPOHHBIX  |BEPOSITHOCTEH cOObITHit B cepunt  |(5 4) BBIOOD W3 KOHEYHOH MEPBOTo ycrexa 1 B
TabIMIl HCTBITAHUH A0 NEPBOT0 yCIIEXa U B COBOKYITHOCTH. CEpHAX MCIIBITAHUN
cepusix ucnelTanuii bepHymu. [IpakTryeckas padota ¢ bepuynnu, a Takxe B
N3yyate B X01€ MPAKTUYECKOM HCIOJIb30BaHUEM OIMBITAX CO CIyYailHbIM
paboThI C UCHOJIB30BaHUEM JJIEKTPOHHBIX TAOJIHIL BBIOOPOM M3 KOHEYHOH
ANEKTPOHHBIX TAOIHUI] BEPOSTHOCTU COBOKYITHOCTH C
COOBITHUH B CEPUIX HE3ABUCHUMBIX HCTIOJIb30BaHHEM
WCTIBITAHUI KOMOHMHATOPHBIX
(hakToB 1 popmyII, B
TOM YHCJIE B XOJE
NPaKTHYECKON paboThI
C IPUMEHEHUEM
CTaHIAPTHBIX
(hyHKIMH
Crnyuaiinble CrydaliHas BeTM4MHa. OcBanBaTh NOHATHS: CTy4aiHast Cry4aiinble CrydaiiHas BETM4MHa. OcBauBaTh NOHATHUS:
BEJIMYNHBI U Pacnipenienienne BeposiTHOCTEH.  |BEIMUYMHA, PacIpeAeIICHUE, BEJIMYMHBI Pacnpenenenne clly4yaiiHas BEIMYHHA,
pacnpeneneHus [uarpaMma pacrpeneneHusl. TabInIa pacTpeesieH s, W pacnpeziesieHust  [BeposTHoOcTel. Jlnarpamma  [pacnpeneneHue,
(6 1) CyMMa U IpOm3BEICHIE Jrarpamma pacrpeaeieHusL. (14 ) pacnipenenenus. Onepanuu  |Tabiuia
ciryyaiiHbIX BenmuuuH. [Ipumepsr  (IIpuBoauTs npumepsl HaJ| CIIy4aiiHbIMHU pacnpeneneHus,
pacnpeziesieHuil, B TOM Yucie pacrpeiesIeHHi, B TOM YHCIIe BenurHamu. [Ipumepsr Juarpamma
TEOMETPHUECKOE H TEOMETPUUYECKOTO U pactipeneneHuil. bunapHas  |pacnpeneneHus.
OMHOMHATBEHOE OouHomuanbpHOro. CpaBHUBATD Clly4aiiHas BEJIMYHHA. Haxonuts 3HaueHus
pacnpeesieHus Ciry4aiHbIX I'eomerpuueckoe CYMMBI U
BEJIMYMH pacrpeiesieHue. TIPOU3BENCHUS
Haxonuts 3Ha4eHHsI CyMMBI U bunomuaneHoe CIly4ailHbIX BEIMYUH.
MIPOU3BENCHUS CITy4aliHBIX pacIpeneNeHue. Crpouts OMHapHBIE

BCIIMYHMH.

Maremarndeckoe OXKHJJaHUEC

pacnupeaciaCHusd 1o




CTpOI/ITL " pacCrio3HaBaThb

CIIy4altHOU BETMYUHBL.

OIMCAHMIO COOBITHH B

reOMETPUUYECKOE U ONHOMHUATBHOE
pacrpezeneHue

CoBMecTHOE pacTipe/ielieHIe
IBYX CJIy4ailHbIX BEJIMYMH.
He3zaBucumele ciyyaiinsle
BennmarHbL. CBOWCTBA
MaTeMaTH4YeCcKOro
OoKuaHus. MareMaTtudeckoe
oXunaHue OMHApHOIH
CIIy4ailHOW BETMYUHBL.
Maremarnueckoe 0KHaHue
TeOMEeTPUY CKOT'0 U
OMHOMHAIBEHOTO
pacnpeneneHuil. Jucnepcust
U CTaHJApTHOE OTKIOHEHHE.
Hucniepcust OuHApHOI
CIIy4allHOU BEJIMYUHBL.
CgoiicTBa ucnepcuu.
Maremarnyeckoe 0XXKuiaHue
MIPOU3BEIECHUS U AUCTIEPCHUS
CYMMBI HE3aBHCHUMBIX
CIIy4ailHbIX BEJIUYKH.
Hucniepcrst GMHOMUATBHOTO
pacrpeieneHus..
[IpakTryeckas padota ¢
HCIOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHUIL

CJTy4YaiHBIX OIBITaX.
Crpowutsb u
pacrno3HaBaTh
Te€OMETPHUYECKOE U
OMHOMHUAJILHOE
pacripeesieHus.
Pemate 3anauun Ha
BBIUUCIICHUC
MaTEMaTHYECKOTO
OXKUIaHUS.

Crtpouth COBMECTHBIE
pacrpe/eeHus.
N3yuath cBOMCTBa
MaTeMaTHYeCKOTrO
oxupanus. Pemath
3a/1a4¥ C TTIOMOIIIBIO
W3yUYEHHBIX CBOMCTB.
[To u3yueHHbIM
(hopMyTaM HaXOIHUTh
MaTeMaTHYCCKHUE
OKUIaHUS CITy9aiHBIX
BEJIMYMH, UMEIOIIUX
TEOMETPUUIECKOE U
OMHOMUAITEHOE
pacnpeneneHus
OcBauBaTh MOHSATHSL:
JIACTIEPCHS,
CTaHJIAPTHOE
OTKJIOHEHHE
CITy4yaiiHOM BEJIMYMHBI.
Haxonute aucnepcuio
10 PacIpeICICHHUIO.
Mzyuats cBoOiCTBa
JTUCTIEPCHH.

[To u3yueHHBIM
(hopMyIaM HaXOTUTh




JTUCTICPCHUIO
OMHOMUAJIBHOTO
pacrpe/esieHus, B TOM

qucie B X0ze
MPaKTHYECKOH PabOTHI

O06001menue u
cucTeMaThu3alus
3HAHUN

(59

OnucarenpHas CTaTUCTHKA.
CrydaliHbIE OTIBITHL U
BEPOSITHOCTH CITy4alHBIX
coObITrid. Oniepanuy Hajl
COOBITUAMU. DJICMEHTHI
KOMOWHATOPUKH,  CEpUH
HE3aBUCUMBIX HCITBITAHUN

IToBTOpATE N3yYeHHOE U
BBICTPauBaTh
CUCTEMY 3HaHUHU

11 kaace

ba30Bblil ypOBEHb

Yry01eHHbI ypOBEHb

Hazanue paszacia

OcHoOBHOE COACPIKAaHUC

OCHOBHBIC BUbI

HazBanwne pasaciia

OcHoBHOE COACPIKaHUC

OcHOBHBIC BHbI

(Temsbr) (KOTMYIECTBO JIEATEIBHOCTU (TembI) (KOMU4YeCTBO JIESITENIbHOCTU
4acoB) 00yJarOIIXCsl 4acoB) 00y4aromuXCst
Pacnipenenenne [TocnenoBarenbHOCTH BeiaensTs no onucanuo
[Tyaccona OJIMHOYHBIX HE3aBUCUMBIX CJIy4aifHOTO OIThITa
(29) coObrtuit. [lpumep 3anaun, BEJINYMHBI,
NPUBOAALIEH K pacripeaeneHHbIe 1o
pactpenenenuto [lyaccona. 3akoHny Ilyaccona.
IpakTryeckas padota ¢ Pemats 3amaun, B ToM
UCIIONIb30BAaHNEM DIIEKTPOHHBIX [YHCIIE B XOJIE
TabImIL NpaKTHIEeCKON paboTHI C
NpUMEHEHHUEM
CTaHAAPTHBIX (PYHKIMH
3JIEKTPOHHBIX TaOJIHII
Marematmdaeckoe [Ipumeps! mprMeHeHNs OcBanBath MMOHATHE HenpepriBabIe [Tpumeps! HeNPEPHIBHBIX 3HAKOMHTHCS
OKU/IaHUE CITyYaifHON |[MaTeMaTHYeCKOro OXXHIAHHUA |MaTeMaTHYECKOTO CITydaiiHble BETMYMHBI  |CIyYalHBIX BETHYHH. MOHATHSIMU:
BeMIMHBI (4 1) (crpaxoBanwue, jJoTepes). OKHTAaHUSL. (pactipenenenus), DyHKIWS TUIOTHOCTH HETpephIBHAS
Maremarnyeckoe oxkunanve ([IpuBOIUTE M 00CYKIATh |[OKA3aTENbHOE BEpOATHOCTH. PaBHOMepHOE  |ciTyyaliHas BETUYHMHA,
CYMMBI CITyYaifHbIX BeJTMYMH. |[IPUMEPHI IPUMEHEHUSI | HOpMaJIbHOE pacmpenenenue. [Ipumepsr HETPEpPHIBHOE




MareMaTHdeckoe OKHIaHue

TEOMETPHUYECKOTO U
OMHOMHUAJIEHOTO
pacrpeaeieHui

MaTeMaTHYECKOT 0o
OXKUJIaHHUS.
BrrancisaTs
MaTeMaTHYECKOe
OKHIaHHUE.

pacrpenenenvis (4 9)

3aa4, MPUBOIALINX K
MOKa3aTeIbHOMY U K
HOpPMaJILHOMY
pacnpeneneHusM. OyHKIMS
TJIOTHOCTHU BEPOSITHOCTH

pacrpeacicHue,
(hyHKIMS TIOTHOCTH
BEPOSATHOCTH.
Haxoautb BepoaTHOCTH
COOBITH 10 JAHHOHN

Hcnonap30BaTh NOHATHE
MAaTeEMaTHYECKOT 0
O0KMJaHUS 1 €T0 CBOMCTBA
MIPU PELICHUY 3a7a4.
HaxoauTh 10 H3BECTHBEIM
hopmyam
MaTeMaTHYECKOE
0XXHUIAHUE CYMMBI
CIy4YalHBIX BEIUYHUH.
HaxoauTh 110 H3BECTHBIM
hopmynam
MaTeMaTUYeCKue
OKHJaHUS CITyYaHBIX
BEJIMYUH, UMEIOIIIHNX
TEOMETPUIECKOE U

MOKa3aTeIbHOTO
pacnpenenenust. DyHxuus
IUIOTHOCTH BEPOATHOCTH
HOPMAaJILHOTO pacpeeieHus

(YHKIMH TUIOTHOCTH.
3HaKOMUTBCS C
IIOHSTHSIMH:
MoKa3aTelIbHOe
pacrpeenieHue,
HOpMAaJbHOE
pacnpenescHue.
Brienars no onucaHuio
Cly4allHbl€ BEJIUMYUHBL,
pacrpeneneHHbIe 10
MTOKA3aTEILHOMY
3aKOHY, 110
HOPMAaJIbHOMY 3aKOHY.
Pazoupars npumepsl
3a/1a4, IPUBOISIINX K

OMHOMHATBHOE MOKa3aTebHOMY
pacrpe/ieIieHust pacnpeeNneHuo 1 K
HOpMaJILHOMY
pacrpeeneHuIo
Hucnepcus u Hucnepcus u ctanaaptHoe  |OcBanBaTh NOHSTHUS: OJIeMEeHTBI I'enepanbHasi COBOKYMHOCTb 1 |OcBauBaTh MOHSTHS:
CTaH/IapTHOE oTKiIoHeHHe. [ucnepcun JCTIEpCHSl, CTAHIAPTHOE |MaTeMaTH4eCKON cily4yaiiHast BBIOOpKa. reHepaibHas
OTKJIOHEHHE r€OMETPHUYECKOro U OTKJIOHEHHE CITy4ailHOW  |CTaTUCTHKH 3HaKOMCTBO C BHIOOPOYHBIMH  |COBOKYITHOCTb,
CIIly4allHOH BENWYMHBI |OMHOMHAIBEHOTO BEJINYUHBI. (6 ) xapaktepuctukamu. OnieHKa  |BBIOOpKa, BRIOOPOYHOE
(4 9) [IpakTryeckas pabora ¢ pacripeeneHus. CpEeIIHEero U AUCTIEPCHU cpenHee U BHIOOpOYHAsS
HUCITIOJIb30BaAHHUEM HaXO]II/ITI) OUCIIEPCHUIO T1I0 reHepaanofz'I COBOKYITHOCTH C |TUCIICPCHUA.
AIEKTPOHHBIX TAOJIHIT pactpeeeHuro. MTOMOIILIO BEIOOPOYHBIX Breraucnsats
HaxoauTh 1o n3BecTHBIM XapakTepucTUK. OLEHUBaHUE |BBIOOPOYHBIC
(dopMmynam qucnepcuio BEPOATHOCTEH COOBITHI TIO XapaKTePUCTUKHU U Ha X
TEOMETPHYECKOTO U BBIOOpKE. OCHOBE OIICHUBATh
OMHOMHATBEHOTO CraTtrcTHuecKas THIIOTe3a. XapaKTEePUCTUKU
pactnpeieNieHus], B TOM [TpoBepka mpocTermx reHepaIbHON

YHCIIE B XO€E

THIIOTE3 C IOMOIIIBIO CBOMCTB

COBOKYITHOCTH.




MPaKTHYECKON paboThI €
UCIIOJIb30BAaHUEM
AJICKTPOHHBIX TaOJTHIL

U3YYCHHBIX PacIpe/IeIeHHH.
[NpakTryeckas padota ¢
UCIIOJIb30BAaHUEM DIICKTPOHHBIX
TaOJIHILL

OcBauBaTh HOHITHS:
CTAaTUCTUYECKAs
runore3a. OLeHUBATh
BEPOATHOCTH COOBITHI 1
MPOBEPATH MPOCTEHININE
TUIIOTE3bI HA OCHOBE
BBIOOPOYHBIX JIAHHBIX, B

TOM YHCJIE B XOJIe
MPaKTUIECKOH pabOTHI

3aK0H OONBIINX YUCENT
(3)

3aKoH OOJIBIINX YHCETL.
Bri6opounsrit MmeTon
HCCIIEIOBAaHHH.
[IpakTudeckas pabota ¢
UCIIOTE30BaHUEM
ANIEKTPOHHBIX TaOJIHIL

3HaKOMUTKCS C
BEIOOPOYHBIM METOIOM
HCCTIEJOBaHUS
COBOKYITHOCTH JIAHHBIX.
N3yuats B x01€
MPaKTHYECKON paboThI C
UCTIONIb30BaHUEM
3JIEKTPOHHBIX TaOJIHI
[IPUMEHEHHUE
BBIOOPOYHOTO METO A
HCCIICJOBaHUS

3aK0H OO0JBIINX YUCET
(59)

Hepagsenctso YeOrbImiéna.
Teopema UeOrmmépa. Teopema
Bepnysu. 3akoH O0JIBIIHX
yricen. BeIOOpouHbIi MeTO
HCCIIEIOBaHNM.

[IpakTrueckas padora ¢
HCTIONIb30BAaHHUEM 3JIEKTPOHHBIX
Ta0IIALL

Pa3bupatsb
JIOKa3aTeIbCTBA TEOPEM.
OcBauBath BEIOOPOYHBIT
METOJ MCCIIEIOBAaHMI, B
TOM YHCIIE B XO/Ie
MPaKTUYECKON pabOTHI

HenpepriBabie
ClTy4aiiHble BETMYMHBI
(pacmipenene- Hus)
(29)

[Iprmepsl HENTPEPBIBHBIX
CJIy4alHbIX BEJINYHH.
@YHKIHUSA IUIOTHOCTH
pacnpenenenus. PaBHomepHOe
pacrpeneseHue U ero
CBOWCTBA.

OcBauBath MOHATHS:
HETIpepbIBHAS CydaiiHas
BEJIMYMHA, HETIPEPHIBHOE
pacnipezenenue, QyHKIus
IUIOTHOCTU BEPOSITHOCTH.
[IpuBoauTh NpUMEpPHI
HETIPEPBIBHBIX CITYYaHBIX
BEJINYMH.

Haxoauts BeposiTHOCTH
COOBITHIA 110 TaHHOW
(hyHKIIMH IJIIOTHOCTH, B
TOM YHUCJIE PABHOMEPHOTO
pacnpeneneHus

CBs13b MEXKITY
CIIy4alHbIMHU
BenmurHamH (6 1)

Kogapuauus aByx ciayyailHbIX
BesmurH. KoaddummeHt
koppersiin. COBMECTHBIE
HaOTIOCHUS IBYX BEIUYMH.
Bri0opounslii ko3¢ dpunment
Koppemsauuy. Paznuuue mexiy
JIMHEWHOMU CBSA3BIO U
MPUYUHHO-CIIEICTBEHHON
cBs3b10. JIuHelHas perpeccust.
[pakTrueckas padora ¢
HCTIOJTb30BaHUEM 3JIEKTPOHHBIX
Ta0JIuII

OcBauBath MOHATHS:
KOBapHaLus,

k03 durmeHt
KOppEJSLHY, TUHEHHAs
3aBUCHMOCTb.
OneHnBaTh XapakTep
CBSI3U MEKITY
CITy4ailHBIMH
BEJIMUMHAMH, UCXOIS U3
MPUPOABI TaHHBIX U
BBIYHCIICHHBIX
XapaKTEePUCTHK.
Hcnons3oBaTh




HopmanbHoe 3afauu, OpUBOJSIIUE K OcBauBaTh NOHATHSL: JIMarpamMmbl
pacrnpenecHue HOPMaJIbHOMY HOpMAaJbHOE paccenBaHus AJIs
(2 4) pactpeneneHno. OyHKIMA  |pacrpeneneHue. HA300paKCHISI
IJIOTHOCTH U CBOMCTBA BrinensaTe no onucanuio COBMECTHOTO
HOPMAJIBHOTO pacipeAeiCHus!. |CIy4aiiHble BEIMYHHBI, paccenBaHus JAHHBIX.
IIpakTrdeckas pabota ¢ pacrpenesi€HHbIE IO Haxonuts
HCTIOTb30BaHUEM HOPMAaJIbHOMY 3aKOHY. KO3 (OHUITUEHTHI OCH
AIIEKTPOHHBIX TaOIHI] [IpuBOaUTH IPUMEPHI JIUarpaMmsbl, B TOM
3aja4, MPUBOASALINX K YHCIIE B XOJIE
HOpMaJIbHOMY NpaKTHIecKor paboThI C
pacnpeneieHuIo. NIPUMEHEHUEM
Haxoauts uncnossie CTaHJAPTHBIX (YHKIIUH
XapaKTEPUCTUKHU
HOPMaJIbHOTO
pacnpeneneHus o
W3BECTHBIM (hOPMYJIaM.
PemraTe 3agaun,
CBSI3aHHBIE C
IIPUMEHEHUEM CBOMCTB
HOPMAaJIbHOTO
pacrpeiesieHndi, B TOM
YHCIie C UCTIONB30BAHUEM
AJIEKTPOHHBIX TAOJIUI]
IloBTOpEnue, IIpencraBnenne TaHHBIX € IToBTOpsiTH M3ydeHHOE 1 |O0O0IICHUE U IIpencraBnenne naHHBIX C IToBTOpSATE M3ydYEeHHOE U
00001IeHNEe MTOMOIIBIO TAOIUI] U BBICTpauBaTh CUCTEMY CUCTEeMaTu3alus TTOMOIIIBIO TaOJIHII ¥ AT PaMM, BEICTPanBaTh CUCTEMY
Y CHCTEMAaTH3aIHs JlarpaMm, omnucaTesbHas 3HaHUH 3HAHUM ornucareibHas CTaTHCTHKA, 3HAHUM
sHanwmii (19 u) CTaTHUCTHKA, OIBITHI C (11 9) OTIBITHI C PABHOBO3MOKHBIMH

PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMH,
BBIYMCIICHUE BEPOSITHOCTEN
COOBITHI ¢ IPUMEHEHUEM
(hopmyt 1 TpadUUECKIX
METOJI0B (KOOpAMHATHAS
npsiMasi, IEpeBo, AUarpaMmma
Diinepa), crydaitHbie
BEJIMYMHBI U pacTIpe/IeIICHS,
MaTeMaTUueCcKOe OXKUIaHNE
CITy4aiHO} BETMYHMHBI

AJIEMEHTAPHBIMH COOBITHSMU,
BBIYUCIICHUE BEPOATHOCTEN
COOBITHI C IPUMEHEHUEM
dhopMyJ1 1 rpapUUSCKIX
METOJI0B (KOOpAMHATHAS
npsMasi, IepeBo, TuarpaMmma
Diinepa), cirydaitHbie
BEJIMYHMHBI M paclipe/IeeHHs,
MaTeMaTHYECKOe OXKUIaHHE

CITy4ailHOM BETMYUHBI




INOYPOYHOE IINTAHUPOBAHMUE Aure0pa n Havyas1a aHau3a (0a30Bblil YpOBEHb)

10 KUIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
/i Tema ypoka Beero Kongo.nLHue HpﬁaRanecKne WlyueHHs | 0GDA3OBATE/NbHBIE
padoThI padoThI pecypebi
MHoOXecTBO, oneparuu Haj

1 MHOXecTBaMHU. /{narpammsl 1 bubmmorexa LIOK
Jitepa— Benna https://m.edsoo.ru/746d5dce
PaunonaneHble uncna.

9 OOBIKHOBEHHBIC M ICCATHYHBIC 1 bu6mmorexa [JOK
IpoOu, IPOICHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MepUOANYECKHEe qpoou
Apudmernueckre onepaium ¢

3 palMOHAIBHBIMU YUCIIAMU, 1 bubnnoreka [IOK
npeoOpa3oBaHMS YHUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKEHU I
[Ipumenenue qpobeii 1 TpPOLEHTOB

4 JUIS peLIeHUs] TPUKIIAIHBIX 3a1a4 U3 1 bubnuoreka IIOK
Pa3IMYHBIX OTpacieil 3HAHUHU U https://m.edsoo0.ru/44dd1046
peanbHON KU3HU
ITpumenenue apoOeil 1 NPOLEHTOB

5 JUIS PELLICHUS IPUKJIAJAHBIX 3a/1a4 U3 1 bubnnorexa LIOK
Pa3IMYHBIX OTpacieil 3HAHUU U https://m.edso0.ru/d99d8c74
peanbHON KU3HU
JlelicTBUTENbHBIC YHCTIA.

bu6nmoreka [JOK
PanronanbHble ¥ UppalMOHATIEHBIE

6 tmléna ppatt 1 https://m.edsoo.ru/2f36a36f

bu6mmorexa [JOK

! Bxonmas kouTponbHas padota 1 1 https://m.edsoo.ru/a97a12d9

8 [TpubnmxEHHBIE BEIYUCIICHIS, 1 bu6mmorexa [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

MpaBUJIa OKPYIIICHUs, IPUKUIKA U
OLICHKA PE3yJIbTaTa BbIYMCICHHI

https://m.edsoo.ru/cb723fbd

9 ToxnecTBa v TOKIECTBEHHBIE bu6mmoreka [JOK
npeoOpa3zoBaHus https://m.edsoo.ru/3a23ac15
bu6mmoreka [JOK
10 YpaBHEHHE, KOPCHb YPABHCHN https://m.edsoo.ru/11ac68be
1 HepageHnctBo, pemenue bubmmoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmoreka [JOK
12 MeTo MHTEpBAJIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u ApoOHO-
N bu6mmorexa [JOK
13 PAIMOHAILHBIX ypaBHCHIH 1 https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhast padora no reme
"MHOkeCTBa PAllMOHAILHBIX U
14 ﬂeﬁCTBHTCHb}?bIX qucen bubumorexa LIOK
) https://m.eds00.ru/1914a389
ParmonanbHbIC ypaBHEHUS U
HEpaBEHCTB"
OyHKIMSI, CIOCOOBI 3aJaHUS
bubmuoreka LIOK
15 (ynicn. Bsaumno odpatHbie https://m edsoglru/226eeabf
byHKIIMN — .
I'paduk pynxmuu. O61acTh
oTpeieNIeHUs] U MHOXKECTBO
N bu6mmorexa [JOK
.H
16 3Havenni gyniunn. Hymu https://m.edso0.ru/763e75ee
¢bynkuu. [IpomexxyTku
3HAKOIIOCTOSIHCTBA
. . bubmuoreka LIOK
17 Hernbie u neadTrIe GyHKiMn https://m.edsog_.[ru/ff4564ad
CreneHs ¢ 1ENIBIM ITI0Ka3aTeIeM.
18 CrannaptHas popma 3anucu bubmmorexa LIOK
N https://m.edso0.ru/66446d3e
IECTBUTEILHOTO YHCIa
19 Hcnonbp3oBanue Mogxonsaiei Bubmiorexa LIOK

https://m.edsoo.ru/6eadc6fl
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(bopMbI 3anMCH IEHCTBUTEIBHBIX
YKCeN JAJISl peleHHsI TPAKTUYECKUX
3a/1a4y ¥ IPE/ICTaBIICHUS IaHHBIX

Crenennast GpyHKIUSA C

20 HaTypaJIbHBIM U LIETIbIM bubimorera LIOK
PN https://m.edsoo.ru/3f25a047
nokasaresnem. E€ cBoiicTBa u rpaduk
21 Apudmernueckuii KOpeHb bubnnoreka [IOK
HaTypaJbHOM CTENEHU https://m.edsoo.ru/d82c36d4
29 Apudmernueckuii KOpeHb bubnnoreka [IOK
HaTypaJIbHOM CTENECHU https://m.edsoo.ru/fe7fc4db
23 CBoiicTBa apu()METHIECKOTO KOPHS bubnuoreka [IOK
HaTypaJIbHOU CTENICHU https://m.edsoo.ru/d0f0b260
24 CpoiicTBa apuMETHYECKOTO KOPHS bubnnoreka [IOK
HaTypaJIbHOU CTENECHU https://m.edsoo.ru/c3389865
o5 CBoiicTBa apu()METHIECKOTO KOPHS bubnuoreka [IOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apudmMeTHnaecKuMu bubmuoreka [JOK
KOpHSIMU N—OU CTEIIEHU https://m.edso0.ru/54b815c5
97 JeiictBus ¢ apuMeTHIECKUMHU bubmuoreka [IOK
KOpHSIMU N—OU CTEIIEHU https://m.edsoo.ru/83105a0e
08 JleiicTBus ¢ apudmMeTHnaecKuMu bubmuoreka [IOK
KOpHSIMU N—OU CTEIIEHU https://m.edsoo.ru/2ablc7bc
29 JeiicTBusi ¢ apuMeTHIECKUMHU bubmuoreka [IOK
KOpHSIMU N—OU CTEIEHU https://m.edsoo.ru/eacb053c
30 JleticTBus ¢ apudmMeTHIecKuMu bubmuoreka [IOK
KOpHSIMH N—OW CTEIIEHU https://m.edsoo.ru/8a5ada51
31 Pemenune uppanmoHaaIbHBIX bubnmoreka [IOK

ypaBHEHUI U HEPABEHCTB

https://m.edso0.ru/69106ae7
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32 Pemienune nppanyoHaabHbIX bubmumoreka LIOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fead
33 Pemenune nppanmoHaabHbIX bubnmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenune nppanmoHaabHbIX bubnmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppanmoHaabHbIX bubnnoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CsoiicTBa u rpaduk KOpHs N-oi bubnnoreka [IOK
CTCIICHU https://m.edsoo.ru/ebOcc5e3
37 CoiicTBa u rpaduk KOpHs N-oi bubnnoreka [IOK
CTEIICHH https://m.edsoo.ru/5f29b9b5
KonTponbHas pabora no teme
38 "Apudmerndeckuit KOpeHb N—oi bubnnoreka [IOK
crenenu. MppannoHanbpHble https://m.edsoo.ru/f13af630
YPaBHEHUs U HEpaBeHCTBA"
39 CuHyC, KOCUHYC U TAHT€HC bubmuorexka [IOK
YUCIIOBOI'O ApryMEHTA https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCUHYC U TAHT€HC bubnnoreka [IOK
YUCIIOBOI'O ApryMEHTA https://m.edsoo.ru/ec9f4d78
41 ApKcuHyC, apKKOCUHYC U bubnuorexa LIOK
ApPKTaHI'€HC YHCIIOBOTO apryMEHTa https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCHUHYC U bub6nuoreka IIOK
ApPKTaHI'€HC YMCIIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
8 onpercrem rpuronoverpmacor Bubmrorera LIOK
DEAEIE P P https://m.edsoo.ru/6df195a0
(GyHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb, BuGmorexa LIOK
44 ompeieJIeHue TPUTOHOMETPUUECKHIX

(GYHKIMN YUCIOBOTO apryMeHTa

https://m.edsoo.ru/6b61c578
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45 OcCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIbl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIC TPUTOHOMETPHYECKHE bubmuoreka [IOK
hopmyIBl https://m.edsoo.ru/fcdd2a2e
47 OcCHOBHbBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
dhopmyIbl https://m.edsoo.ru/b8a0ff2f
48 OcCHOBHBIE TPUTOHOMETPUYECKHE bubnnoreka [IOK
hopMyIBI https://m.edsoo.ru/12d1413c
49 [TpeobpazoBanue bubnnoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUIM https://m.edsoo.ru/e248c5fc
50 [TpeobpazoBanue bubnnoreka [IOK
TPUTOHOMETPUYECKHUX BBIPAKECHHUN https://m.edsoo.ru/09ba5h3d
51 [IpeoGpazoBanue bubmmoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKCHUM https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubnnoreka [IOK
TPUTOHOMETPUUECKUX BBIPAXKCHUM https://m.edsoo.ru/76ce9958
53 [IpeoGpazoBanue bubnuorexa LIOK
TPUTOHOMETPUUECKUX BBIPAKECHUM https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpUUECKUX bu6nuoreka LIOK
YpaBHEHHI https://m.edsoo.ru/6baefe19
55 Pemenue TpuroHoMeTpuueCcKux bubnuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpUUECKUX bubnuorexa LIOK
YpaBHEHHI https://m.edso0.ru/65a0f2d0
57 Perienue TpuroHoMeTpUuECKUX bubnuorexa LIOK
YPaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemenune TpuroHOMETpUYECKUX bubnuoreka [IOK

YPaBHEHUU

https://m.edsoo.ru/cec28774
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Pemenune TpuroHoOMeTpHYECKUX

Bbu6moreka [JOK

59 YpaBHEHHI https://m.edso0.ru/e6eec650
"O
| e e e 101
P p PMYJIBI. " https://m.edsoo.ru/ae44ac4c
TpuroHomeTpudeckne ypaBHEHUS
KonTpomnpHas paboTa o reme
"®opMyIIbl TPUTOHOMETPHUH.
61 TprOH};MeT;)quCKHe P bubmmorexa LIOK
" o https://m.edsoo.ru/b46a8228
ypaBHenus1"/Bcepoccuiickas
poBepouHas paboTa
HroroBast KoHTpoJbHas pabora /
62 Bcepoccuiickas npoBepouHas Brbmaorexa HOK
https://m.edsoo.ru/188bbf6c
pabora
O0001menne, cucTeMaTH3aMs
63 3HAHUU 32 Kypc anreOpbl U Havyal bubmuoreka [IOK
MaremaTudeckoro ananmsa 10 https://m.edso0.ru/33e6629e
KJlacca
Apudmerndeckas u
6 | Henomsosarie nporpecerm 111 BuGorexa LIOK
porp a https://m.edso0.ru/d36669f8
pellIeHns peanbHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa
beckoneuno yObIBaroriast
65 T€OMETpPUYECKast MPOTPECCHS. bubmuoreka [IOK
CyMMa O6ecKkoHe4HO yObIBaroIeH https://m.edsoo.ru/1cbf72b1
Tr€OMETPUYECKON ITPOTPECCUU
66 dopMyita CI0KHBIX TPOLIEHTOB bubmmorexa LIOK
PMY T pon https://m.edso0.ru/538fc437
67 dopmyIia CI0KHBIX IPOLIEHTOB bubmorexa TIOK

https://m.edsoo.ru/c2627eca
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O0001enue, cucTeMaTH3aus

68 3HAHUU 32 KypC anreOphl 1 Havyas 1 bubnmoreka [JOK
MareMaTuyeckoro anauusa 10 https://m.edsoo.ru/49f1b827
KJacca
OBLIEE KOJIMYECTBO HACOBTIIO 68

I[TPOT'PAMME



https://m.edsoo.ru/49f1b827

11 KIIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
J:;')H Tema ypoka Beero Kourpoabubie | IlpakTunyeckue il:;‘? J— gg&gﬁﬁ;ﬁﬂbnm e
padoThI padoThI pecypebi
1 CrerneHs ¢ parioHaIbHBIM 1 bubmmoreka [JOK
IIOKA3aTeIeM https://m.edso0.ru/a52939b3
2 CBoiicTBa cTeneHn 1 bubmorera LIOK
https.//m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BBIpAKEHHIA, 1 bubnuoreka LIOK
coJiepKaIiX palMoOHaIbHbIE CTEIICHU https://m.edso0.ru/3d87e248
4 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnnoreka [IOK
COJIEPIKALMX PALIMOHAIBHBIC CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnnoreka [IOK
COZIEpKAIINX PAalMOHAIbHBIE CTEIICHU https://m.edso0.ru/4064d354
5 [TokazaTenbHbIe ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3zarenbHble ypaBHEHUS U 1 bubnnorexa [IOK
HEPABEHCTBA https://m.edso0.ru/3d408009
8 Iloka3zarenbHblE ypaBHEHUS U 1 bub6nuoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenpHbIC ypaBHEHUS U 1 bubnnoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazaTenbHbIe ypaBHEHUS U 1 bubmuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/536de727
1 ITokazarenbHas QyHKIHS, €€ CBOMCTBA 1 bubnuorexa LIOK
u rpadux https://m.edsoo.ru/85bc8132
KonTponbHas pabota mo Teme
12 "CrermneHsp ¢ paliOHaIbHBIM 1 1 bubnuorexa LIOK

nokasareiieM. [loka3zarenbpHas
¢byukuus. [lokazatenbHbie ypaBHEHHS

https://m.edsoo0.ru/58e8e2f2
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Y HepaBeHCTBA"

13 Jlorapujm uncna Etptlr(;’s?/l;lr?eedi?)(Hr?/1§63230d4
1 JlecsiTuuHbIE U HATypaJlbHbIE bubmmoreka [IOK
sorapumbl https://m.edsoo.ru/lea72162
15 [Ipeo6pazoBanue BhIpAKCHHIH, bubnuorexa [IOK
coJiepKaIIux jJorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpazoBanme BBIpAKCHHH, bubnmoreka [JOK
coJiep KaIIux JorapupmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BeIpaKECHUH, bubmmoreka [IOK
COJIepIKaIIuX JorapudmMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHKe BhIpAKCHHH, bubnuoreka [IOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/fadb8aa5
19 PenerniimonHslii TECT O MaTepHaiaM bubnuoteka [IOK
EI'D https://m.edsoo.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U bubnnoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS U bubnnoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapugmuueckue ypaBHeHUS U bubnuoreka IIOK
HEPABEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas hyHKIUA, €€ bubmuorexka [IOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas hyHK1MA, €€ bubnnoreka [IOK
CBOMCTBa U rpadukK https://m.edso00.ru/9d102051
o5 Tpuronomerpuieckue QyHKINH, UX bubnnorexa LIOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue GyHKINU, UX bubnmnoreka [IOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/d2e4601b
7 Tpuronomerpudeckue GyHKINUU, UX bubmuoreka [IOK

CBOWCTBA U TpapuKu

https://m.edsoo.ru/ba9da96d
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o8 Tpuronomerpudeckne GyHKIUU, UX bubnnorexa LIOK
CBOICTBA U TpaduKu https://m.edsoo.ru/24ab3c53
29 [TpumepbI TPUTOHOMETPHUECKUX bubnnorexa LIOK
HEPABEHCTB https://m.edsoo.ru/5272h9%1l
30 [Ipumeps! TPUTOHOMETPUUECKUX bubmmoreka LIOK
HEPaBEHCTB https://m.edso0.ru/0c837397
31 [IpumepbI TPUrOHOMETPUUECKHUX bubnnorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepb! TPUrOHOMETPHUYECKHUX bubnnoreka [IOK
HEpPaBEHCTB https://m.edso0.ru/0f903c75
KonTponbhas padbora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmmuueckue ypaBHEHUS U Bubmorexa [JOK
33 HepaBeHCTBA. T pUrOHOMETpUYECKUE https://m.eds00.ru/10130727
GYHKIUH U HX T '
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bu6mmoreka [IOK
34 HenpeprisHbie (yHKimm https://m.edsoo.ru/403bfb0d
35 Meroa MHTEPBAJIOB /17151 pELICHUS bubnnoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 Metoa MHTEPBAJIOB JIJIsl pEIICHUS bu6mmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubmuoreka [IOK
37 Tpouseonas yHiimm https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
38 Ipoussonuas pynuun https://m.edso0.ru/723dd608
39 I'eomeTpuueckuii 1 pusndecKkuit bubmuoreka LIOK
CMBICJI ITIPOU3BOHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomeTpuueckuii 1 pusndeckuit bubnuoreka LIOK

CMBICJI TPOU3BOTHOM

https://m.edsoo.ru/a413eca9
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n

HpOHBBOHHHGBHGMEHT&pHHX

Bbu6nmmorexa [JOK

OTPE3KE

byHKINN https://m.edsoo.ru/c7550e5f
42 IIpon3BoHbIE 37IEMEHTAPHBIX bubmumoreka LIOK
byHKINN https://m.edsoo.ru/14ab3cdb
43 [TpousBoiHASI CyMMBI, IPOU3BEIACHMS, bubmuoreka [IOK
9acTHOTO (yHKITUI https://m.edsoo.ru/c12a0552
44 PenetuninonHslil TECT 10 MaTepraiaM bubmoreka [JOK
EI'D https://m.edso0.ru/d598f201
45 [IponsBoHasE CyMMBI, IPOU3BEIACHMS, bubnnoreka [IOK
9aCTHOTO (yHKITUI https://m.edsoo.ru/1de34d4d
[IpuMeHeHne MPOU3BOTHOM K
o bubmuoreka [IOK
46 MCCIICAIOBAHHIO QYHKLUMI Ha https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
o bubmuoreka [IOK
47 MCCIC/IOBAHMIO QYHKIM Ha https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumenenue npon3BOIHON K
48 Hiﬂenomm&m%bymcunﬁ Ha brbmiorexa LIOK
https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
. bu6mmoreka [IOK
49 HCCICTOBARNIO QYHKIMHA Ha https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxosxnenne HanOoIbIIero u
0. amenaero s i B O s
Haxoxnenne HanOoIbIIIero u
o1 HaMMEHBIIET0 3HaYeHUsI PYHKIIMH Ha bubmmorexa LIOK

https://m.edsoo.ru/fb6a8acf



https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf

Haxoxnenue HanOOoJIBIIETO U

52 HAaUMEHBIIETO 3HAYCHUS (PYHKIIMH HA bubmmorexa LIOK
https://m.edsoo.ru/cffch7e5
OTpe3Ke
53 HaxosxieHre HanOOoIbIIIero 1 bubmuoreka [IOK
HAaUMEHBIIETO 3HAYCHUS (PYHKIIMH HA https://m.edso0.ru/d9469916
OTpe3Ke
H eHue 0 ero u
54 H;I;(;jlfbligrolzzl;q(;i;f GbyHKIIUY Ha bubmorexa [IOK
https://m.edsoo.ru/ad15000e
OTpe3Ke
H 0
55 H;;(;Z(Ifbe;g:oizl/;q(éi;fzo I/II<LII/II/I Ha bubmorexa LIOK
i https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne Mpou3BOIHOM JJIsI
o | Iy pucia: BuSoresa 10K
p o A > L https://m.edso0.ru/13205d80
oTpesieNIeHUs] CKOPOCTH Tpoliecca,
3a1aHHOTO (OPMYIION MK TpadhuKoM
K
o | o e e B 10K
P U " P https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
58 IlepBooOpa3nas. Tabmuma bubnnorexa LIOK
NepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 ITepBooOpa3nas. Tabmuma bubnuorexa LIOK
MIEpPBOOOPA3HBIX https://m.edso0.ru/30c3697b
60 NHTerpai, reoMeTpuyeCcKuii 1 bubnuorexa LIOK
(U3UUECKHIi CMBICI MHTETpaa https://m.edso0.ru/391272c9
61 Wurerpai, reoMeTpuyecKuii u bu6mmoreka [JOK
(bu3nyeckuii CMbICT HHTETpajia https://m.edsoo.ru/d359fb5f
62 Wurerpai, reoMeTpuyeCcKuii u bu6mmorexa [JOK

(bI/ISI/I‘-IeCKI/Iﬁ CMBICITI UHTETpaJIa

https://m.edsoo.ru/07eb464b



https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b

63 Brruncnenue narerpana mo gopmysie bubmuoreka IIOK
Herorona—1JleiiOauia https://m.edsoo.ru/b9b225¢3

64 Beruncnenue narerpana mo gpopmyse bubmuoreka [IOK
Herotrona—1Jleiibnuna https://m.edsoo.ru/b800deb4

65 Brrancienue nuaTerpaia no gopmyse bubmmoreka [JOK
Hrrorona—IJleiiOHuia https://m.edsoo.ru/f5eed075

66 Brruncnenue naterpana mo gpopmyie bubnmoreka [JOK
Hrrorona—JleitOauna https://m.edsoo.ru/41da431a

67 CucreMbl TMHEWHBIX YpaBHEHUM BH6J,IHOTeKa HOK

https://m.edso0.ru/b648235a

68 CucreMbl TMHEWHBIX yYpaBHEHUN BH6J_IHOTeKa HOK

https://m.edsoo.ru/5ab83864
Pemennie npuknaaHbIx 3a7a4 ¢
9 bu6mmorexa [JOK

69 TOMOTIBIO CHCTCMBI JTHHCHHBIX https://m.edsoo.ru/a4d65ee5
ypaBHEHHIA
Pemenue npuknaaHeix 3amay ¢

70 MTOMOIIBIO fHCTeleH J'II/IHeI%/'IIHLIX bubmrorexa TIOK

. https://m.edsoo.ru/aa5962el
yYpaBHEHHI
Cucrembl 1 COBOKYITHOCTH LIEJIBIX,

71 palMOHANIBHBIX, HPPALHOHAIBHBIX, bubmuorexka [IOK
MIOKa3aTebHbIX, JTOrapu(PMHUUECKUX https://m.eds00.ru/48190472
YPaBHEHUN U HEPABEHCTB
CuctemMbl U COBOKYITHOCTH IEJIBIX,

79 palMOHAIBHBIX, HPPALUOHAIBHBIX, bubmuorexka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKIX https://m.edsoo.ru/2dbd3859
yYpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH 1IEJIBIX,

73 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnmoreka [IOK

MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/7ab8d17e



https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e

Cucremsl u COBOKYITHOCTH LECJIBIX,
palluOHAJIBbHBIX, UPpPALlMOHAJIbHBIX,

bu6mmoreka [JOK

4 MMOKa3aTeIbHBIX, JIOTApU(OMUIECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI U HEPABEHCTB
75 Hcnonp3oBanue rpadukoB QyHKIINH bubnmoreka [JOK
JUISl pELLIEHUs] YPABHEHUM U CUCTEM https://m.edso0.ru/039949bf
Hcnonb3oBanue rpadukoB GyHKITUI bubmuoreka [IOK
76 o :
JUISL pEIICHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
77 [IpuMeHeHne ypaBHEHHI, CUCTEM U bubmmoreka LIOK
HEPABEHCTB K PEIICHUIO https://m.edsoo.ru/ca878deb
MaTeMaTUYeCKHUX 3a7a4 1 3a]1a4 U3
pa3nuyHbIX 001acTeil HayKu U
peanbHOM KU3HU
KonTponbHas pabora no teme
78 PeHeTpHuHOHHI,II)I?I TECT 110 MaTepHrajiamM bubmorexa LHOK
https://m.edso0.ru/471c735b
EI'D
79 HatypanbHble u 1ienble yrcia B bubnuoreka IIOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3cee1327
80 HatypanbHble u 1ienble yrcia B bubnuoreka IIOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HarypaibHble 1 1ieible yuca B bubnuorexa LIOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 I1 TH LIEJIBIX YHCEI bubmnorexa [IOK
PH3HAKH JICTUMOCTH Te ce https://m.edso0.ru/51696a67
83 I1 TH LIEJIBIX YHCENT bubmmorexa [IOK
PH3HAKH JICTAMOCTH e ce https://m.edsoo.ru/fab81c0Oe
84 n bubmuoreka [IOK
PUSHAKH JACITHMOCTH HEJIBIX qHCE https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 0600MIEHNE, bu6mmorexa [JOK

cUCTEMaTH3alus 3HaHU. Y paBHEHHS

https://m.edso0.ru/0312cf8¢c



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c

86 [ToBTOpenHue, 060061IeHNE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHME, 0000IIECHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHUi. Y paBHEHUs https://m.edso0.ru/e8b87729
88 [ToBTOpeHME, 00001IECHNE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHU. Y paBHEHHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHue, 060061IeHNE, bu6mmoreka [JOK
cucTeMaTtu3alnus 3HaHU. Y paBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHME, 0000IIECHNE, bubmoreka [JOK
cUucTeMaTu3alus 3HaHUi. Y paBHEHUS https://m.edso0.ru/337aad59
91 [ToBTOpEeHME, 0000IICHHE, bu6mmorexa [JOK
cHCTeMaTH3aIlvs 3HAaHWH. https://m.edsoo.ru/a86014el
Hepagencrtpa
D | cneroamman: s BuGmorera LIOK
1 ) https://m.edsoo.ru/5c45a60a
Hepagencrna
[ToBTOpenue, 06001IIeHNE,
93 cucTeMaTu3alys 3HaHUI bubmmorexa LIOK
’ https://m.edso0.ru/19304aba
HepasencrBa
o | e oo B LOK
& ' https://m.edso0.ru/c3d4b282
Hepasencrsa
95 PeneruiimonHslii TECT MO MaTepHaiaM
EID
9% PeneTunivoHHbI TECT MO MaTepranaM
EI'D
[ToBTOpEHwUe, 0606H.ICHI:IC, Bubnmorexa [IOK
97 cucreMaTu3anus 3HaHui. CUCTEMBI

YPaBHEHUU

https://m.edsoo.ru/a20b8a4c



https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c

[ToBTOpenHue, 060061IeHNE,

bubmmoreka [JOK

98 CI/ICTeMaTI/‘IJBaHI/IH 3HaHuil. CHCTEMEI 1 https://m.eds00.ru/a012476d
ypaBHEHUI

99 [ToBTOpeHue, 060061IeHNE, 1 bu6mmoreka [JOK
cucreMarusanus 3HaHui. OyHKIUU https://m.edsoo0.ru/d620c191

100 [ToBTOpeHue, 060061IeHNE, 1 bu6mmoreka [JOK
cucreMarusanus 3HaHui. OyHKIUU https://m.edso0.ru/7017196f
O00061meHne, cucTEMAaTH3alys 3HAHUH

101 3a Kypc anreOpsl U Havyal 1 bubnnorexa LIOK
MaTeMaTudeckoro anaiauza 10-11 https://m.eds00.ru/3330f7ef
KJIacCOB

- O606H16HI/IC,6CI/ICTeMaTI/I3aI_II/I$[ 3HAHHUHI . Butmmotexa LIOK
3a Kype alIrCOphbI M Hatall https://m.edsoo.ru/cead345e
MaTreMaTudeckoro agaigmsa 10-11

‘ KJIacCOB
OBILEE KOJIMYECTBO HACOB I1O 102

I[TPOT'PAMME



https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

INOYPOUYHOE IINTAHUPOBAHME Aureopa u Hauasia anajau3a (yrjy0JJIeHHbIH yPOBeHb)

10 KUIIACC
KounvecTBO 9acoB DJIeKTPOHHbIE
[
Jl;i—“ Tema ypoka Beero KonrtposabHbie IIpakTH4yeckue fI[:;‘?eHHﬂ gg&ggﬁ;ﬁnbﬂme
padoThI padoThI pecypes
1 MHO%eCTBO, OTlepaliy HaJl MHOKECTBAMH U 1
HX CBOMCTBa
2 Juarpammel Diinepa-Benna 1
3 [IpumeneHnne TeOpeTUKO-MHOKECTBEHHOTO 1
anmnapara JJs pelieHus 3a1au
Panmonanehbie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPpOOH, IPOLEHTHI, 0ECKOHEUHBIE 1
MepUOANYECKHEe Ipoou
Panmonansubie yncia. OObIKHOBEHHBIE U
5) JECSITUUHBIE IpOOH, IPOLEHTHI, 0ECKOHEUHBIE 1
MepUOANYECKHEe Ipoou
5 [Tpumenenue npoOeit 1 IPOIEHTOB TS 1
pelieHus: NpUKIaaHbIX 3a7a4
7 [Tpumenenue npoOeit 1 IPOIEHTOB TS 1
perieHust MPUKJIaAHBIX 3a7a9
5 JelicTBuTenbHbIC uKciia. PalnonaibHbIe U 1
HppaLMOHATIbHBIE YHCIIa
9 Apudmerndeckre oneparum ¢ 1
JNEHUCTBUTEIbHBIMU YU CIIAMU
10 Mopynb 1eHiCTBUTENBHOIO YMCTIa U €T0 1
CBOMCTBa
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIa
11 OKpYTJICHHUS, IPUKHUIKA U OLIEHKA pe3yJibTaTra 1
BBIYUCIICHU I
12 OCHOBHBIE METO/IbI PELLIEHUS 1IeJIbIX U 1




IpoOHO-pallMOHATbHBIX YPaBHEHUN U
HEPABEHCTB

OcHoBHBIC MCTOABI PCIICHUA LICJIbIX U

13 IpOoOHO-pallMOHANILHBIX YpaBHEHUHN U
HEPaBEHCTB
14 BxoaHast KoHTpOJIBHASA paboTa
MHOro4ieHsl OT OAHOW NEPEMEHHOM.
15 Jlenenre MHOTOUYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy
MHorouseHsl ¢ HenbiMu KodhhuiineHTamu.
16 Teopema Buera
17 Pewrenue cuctem TMHEWHBIX ypaBHEHUN
18 Pemrenne cucrem JIMHEWHBIX ypaBHEHUN
Martpuua cucTeMbl JUHEHHBIX YPaBHEHUMN.
19 Onpenenurens 1i4an1/1u1>1 2X2, ?ro
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIYHCJICHUE €r0 3HAYECHUs
Ornpenenurens MaTPUILI 2X2, €T0
20 reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAaYEeHUs
IIpuMeHeHMe onpenennTeNs A pEEeHUs
21 CUCTEMBI JINHEWHBIX YPaBHEHUU
29 Pemenne npukiagHbIxX 3a7a4 ¢ IOMOIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
Pemenue npukiagHbIX 3a7a4 ¢ IOMOIIBIO
23 CUCTEMBI JINHENHBIX YPABHEHUN
KontponbHas pabota: "PanmonanbsHble
24 ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHEWHBIX ypaBHEHNN"
OyHKIMSI, CIOCOOBI 3a1aHus QYHKITHH.
25 B3aumno o6patubie pynkunu. Komnosumms

byHKIMN




I'padux pyHKIMU. DIEeMEHTapHBIE

26 .
npeoOpazoBanus rpadukoB HyHKINAN
OO6nacte onpeneneHust 1 MHOXKECTBO

27 3HayeHuil pynkuuu. Hynu ¢pynkuuu.
ITpomexyTKH 3HaK ITOCTOSIHCTBA
UETHble 1 HEYETHBIE (PYHKITHH.

28 [epnognueckue pynxmmu. [IpomexyTku
MOHOTOHHOCTH (DYHKLIUH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 Haubosnbliee 1 HaMeHblee 3HaUEHUE
(GYHKLIMN Ha IPOMEXYTKE

30 JIuneiiHast, KBaipaTU4IHAS U IPOOHO-
TMHEWHas QYHKIUH

31 DJeMeHTapHOE UCCieI0BaHUE U TIOCTPOEHHE
rpaduKoB 3THX HYHKIUI

32 DJeMeHTapHOE UCCieI0BaHUE U TIOCTPOEHHE
rpaduKoB 3TUX HYHKIUH

33 Crenens ¢ 1ensIM nokasareneM. buaom
Herorona

34 Crenens ¢ 11e1bIM NToKa3areneM. buaom
HerotoHa

35 CrenenHas GyHKLUS C HATYPaJIbHBIM U
1eJIbIM 1oKazatesieM. E€ cBoiicTBa u rpadux

36 KonTponbnas pabdora: "Crenennas GpyHKuus.
E€ cBoiicTBa u rpaduk"

37 Apudmerndeckuil KOpeHb HaTypabHON
CTENIEHU U €ro CBOMCTBA

38 Apudmerndeckuil KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

39 IIpeoGpa3zoBaHus YMCIOBBIX BIPaKEHUH,

COoACpKAIMX CTCIICHU U KOPHU




[IpeoOpazoBaHms YUCIOBBIX BBIPAKCHHM,

COACpIKAIIMX CTCIICHHU U KOPHU

41

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
COZEPIKALLIMX CTEIIEHU U KOPHU

42

Wppannonainbueie ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHHI

43

Wppaunonanbubie ypaBHeHUs. OCHOBHBIE
METO/bl PELICHHS UPPALMOHATBHBIX
YpaBHEHHI

44

Wppaunonanbueie ypaBHeHUs. OCHOBHBIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHHI

45

PaBHOCHIIbHBIE IEPEXObI B PEIICHUN
UppalMOHATIBHBIX YPaBHEHUI

46

PaBHOCUIIBHBIE ITIEPEXOBI B PELLICHUH
MPPALMOHAIIBHBIX YPABHEHUN

47

PaBHOCHIIbHBIE IEPEXO/IbI B PELIEHUN
UPPaLMOHAIIBHBIX YpaBHEHUI

48

PaBHOCUIIBHBIE ITEPEXOBI B PEILIEHUH
MPPALMOHAIIBHBIX YPABHEHUN

49

CaoiicTBa u TpaduK KOpHs N-0i CTENEHU Kak
(GyHKIIMM OOpaTHOH CTENEHU C HAaTypaJbHbIM

IIOKa3aTcjIcM

50

CBoiicTBa u rpaduk KOpHs N-0H CTENEHH Kak
¢GyHKIMN 0OpaTHON CTENEHH C HATYpaIbHBIM

IIOKa3aTcjiIeM

51

KonTponbnas pabora: "CpolicTBa u rpadux
KOpHs n-ou creneHu. MppanroHaneHbie
ypaBHEHUA"




CreneHs ¢ pallMOHaIbHBIM IIOKA3aTENEM U €€

52 . 1
CcBOIicTBa

53 Crenens ¢ pallMOHAJIBHBIM [MOKa3aTeNeM U e& 1
CBOMCTBA

54 CreneHb ¢ pallMOHAIIBHBIM IIOKA3aTeIeM U €€ 1
CBOMCTBA

55 [Toxa3zarenbHas QyHKIH, €€ CBOMCTBA U 1
rpaduk

56 Hcnonb3oBanue rpapuka GyHKINN 115 1
peluieHusl ypaBHEHU I

57 Hcnonp3oBanne rpaduka GyHKINAN 15 1
peleHys ypaBHEHUH

58 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC 1
METOBI PEHICHHUS TOKA3aTeIbHBIX YPAaBHEHUH

59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/bI PELICHHUs T0Ka3aTeIbHbIX YPABHEHUI

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METOIBI PEIICHHUS TOKA3aTeIbHBIX YPAaBHEHUH

61 KontposnbHas pabota: "[loka3arensHast 1
¢ynkuus. [lokazaTenbHble ypaBHEHUS"

62 Jlorapudwm uncia. CoiicTBa norapudma 1

63 Jlorapudwm uncia. CoiicTBa norapudma 1

64 Jlorapudm uncna. CoiictBa orapudma 1

65 JlecsiTUuHBIE ¥ HaTypalbHbIE JTorapu(MBbI 1

66 JlecATUUHBIE M HATypalbHbIE JOrapuMbl 1

67 IIpeoGpazoBanue BbIpakeHHA, COIEPKALIUX 1
sorapupmsl

68 [IpeobpazoBanme BhIpaKEHUH, COAECPKAIINX 1

sorapupmsl




[IpeoOpazoBanme BEIpaKEHUH, COACPKAIINIX

69
norapuMel

70 Jlorapudmuueckas GpyHKLHUs, €€ CBONCTBA U
rpaduk

71 Jlorapudmuueckas GyHKIus, €€ CBOHCTBA U
rpaduk

79 Hcnonp3oBanue rpapuka GyHKINN 115
peleHus ypaBHEHUH

73 Hcnonb3oBanue rpapuka GyHKINN 115
peuIeHusl ypaBHEHU I
Jlorapudmuueckue ypapHenusi. OCHOBHbBIC

74 METOBI peIICHUs JIOTapU(PMUIECKUX
yYpaBHEHUI
Jlorapudmuueckue ypapHenusi. OCHOBHbBIC

75 METOBI peIICHUS JIOTapU(PMUIECKUX
yYpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN
Jorapu(PMUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE IEPEXO/IbI B PELIEHUN
JorapupMHUUECKUX ypaBHEHUN

79 KontponbHas pabota: "Jlorapudmuueckas
¢ynkus. Jlorapudpmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC

YUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT'€HC

82 1
YHCIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCHHYC 1 apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckasi OKpyKHOCTb,

84 ornpezesieHue TPUTOHOMETPUICCKUX (DYHKITHIA 1
YHCIIOBOTO apryMEHTa

85 TpuronomeTpuyeckas OKpy>KHOCTb, 1
OIpeIeTICHNE TPUTOHOMETPHUYECKUX (DYHKIUH
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

87 OCHOBHbBIE TPUTOHOMETPHUUECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

90 HpeoGpa30uBaHI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPKECHUN

o1 [IpeoGpazoBaHue TPUTOHOMETPUUECKUX 1
BBIpayKCHUI

92 [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIpayKCHUI

93 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKUX 1
BBIpayKCHUI

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

96 Perrenue TpUuroHOMETPUYECKUX YpaBHEHUH 1

97 Pemrenne TpuroHOMeTpUYECKUX ypaBHEHUI 1

98 Perrenue TpuroHOMETPUIECKUX YpaBHEHUH 1

99 Perrenue TpuroHOMETPUIECKUX YpaBHEHUH 1

100 Pemenne TpUroHOMETpUYECKUX YpaBHEHUM 1




KontponpHas pabota: "Tpuronomerpudeckue

101 BBIPAYKEHUS U TPUTOHOMETPUYECKHUE
ypaBHEHUS"
[TocnenoBareabHOCTH, CIIOCOOBI 3aaHUS

102 MOCJIE0BATEIbHOCTEN. MeTox
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 rocJjenoBarebHoCTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuHo yObIBaroIIasi reOMeTpUYeCcKast
nporpeccus

107 Cymma OeCKOHEYHO YOBIBaroOIIeh
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHIMAIIbHBIA POCT.
Yucno e. DopMyiia CJI0KHBIX TPOLIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIMAIBbHBIA POCT.
Yucno e. DopMyiia CJI0KHBIX TPOLIEHTOB

110 Hcnonb30BaHue nporpeccuu Jisi peeHust
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponpHas padora: "[locnenoBareabHOCTH
U porpeccun”

112 HenpepbiBHbIE QYHKIIMH U UX CBOWCTBA

113 Touka pa3zpsiBa. ACUMIITOTHI Ipa)UKOB
byHKIMN
CBoiicTBa (hyHKIIHMI HETTPEPHIBHBIX HA

114 OTpe3Ke

115 CBoiicTBa (hyHKIIHMI HETTPEPBHIBHBIX HA

OTPE3KE




116 Mertoa MHTEPBAJIOB JIJIsl pEIICHUST HEPABCHCTB 1

117 Meroa MHTEPBAJIOB JIJIsl pEIICHUS HEPABCHCTB 1

118 Mertoa MHTEPBAJIOB JIJIsl pEIICHUST HEPABCHCTB 1

119 HpI/IMeH?HI/Ie CBOMCTB HENPEPHIBHBIX 1
(GyHKUIMN 1715 pelieHus 3a1a4

120 HpI/IMeH?HI/Ie CBOMCTB HENPEPHIBHBIX 1
(GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpast IpOU3BOIHBIEC PYHKIMU 1

122 Onpe;[eneHI/I“e, Te€OMETPUYECKUI CMBICIT 1
MIPOU3BOIHOM

123 Onpenenenue, GU3NIECKUIT CMBICIT 1
MPOU3BOJHOMN

124 VYpaBHeHME KacaTeIbHOU K rpaduky 1
byHKIMN

125 YpaBHEeHHE KacaTeNnbHOU K rpaduxy 1
byHKIIMN

126 [Tpon3BoHBIE PIEMEHTAPHBIX (DYHKITHI 1

127 [Ipon3BoiHbIE 3TIEMEHTAPHBIX PYHKIUI 1

128 ITpousBoaHas CyMMBI, NPOM3BECHN, 1
9aCTHOTO ¥ KOMITO3UIMH (yHKIIUH

129 [TpousBogHAs CyMMBI, MpOU3BECHH, 1
YaCTHOTO M KOMITO3UIIUU (YHKITHI

130 ITpousBoaHas CyMMBI, NPOM3BECHN, 1
9aCTHOTO ¥ KOMITO3UIIMH (QyHKIIUH

131 KonTposbHas padota "[Ipon3BoaHas" 1

132 HOBTOPG?HC, 00o011eHne, CUCTeMaTU3aIHs 1
3HaHui: "YpaBHeHus"

133 Htorosast KOHTpoOJbHas paboTa 1




134 HroroBas koHTpOIBHAS paboTa 1 1
[ToBTOpeHue, 00001IICHNE, CUCTEMATH3AIIHS
135 S » 1
3HaHuii: "OyHKUKUH
136 [ToBTrOpenue, 0000IIEHNE, CHCTEMATU3AIIS 1
3HaHUU
OBHIEE KOJIMYECTBO YACOBTIIO 136 1

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO yacoB

KontposbHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThbI

Jlara
U3yYeHH s

DJIeKTPOHHBbIE
nudposbie
o0pa3oBare/ibHbIE

pecypchbl

[Ipumenenne npou3BOIHON K
WCCIICIOBAaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh ¥ SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHON K
MCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

HaxoxnaeHnue HanOOJIBIIETO U

HauMEHBIIETO 3HAYEHUS HENPEPBIBHON

(GyHKINU Ha OTpe3Ke

HaxoxnaeHnue HaKOOJIBIIETO U

HauMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GyHKIIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U

HauMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GyHKINU Ha OTpe3Ke




10

Haxoxnenue HanOOJIBIIETO U
HauMEHBIIETO 3HAYEHUS HENPEPBIBHON
(GYHKIIMU Ha OTPE3Ke

11

Haxoxpaenue HaubobIero u
HaMMEHBIIIETO 3HAUEHUsI HEPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

12

Haxoxpaenue HaubosbIero u
HaMMEHBIIIETO 3HAUCHUsI HEPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM JUIs
HAXO0XKJACHUS HAWTYYILErO PEIICHHS B
MPUKJIATHBIX 337a9ax

14

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXOXKJICHHS HAMITYYIIIEro PEIIeHus B
MPUKJIATHBIX 337a9ax

15

[TpuMeHeHre TPOU3BOAHOM IS
OIpEIENICHUS] CKOPOCTH U YCKOPEHHS
nporecca, 3a1aHHOro HopMYJI0it Hin
rpadgukom

16

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTU U YCKOPEHUS
rpoiiecca, 3aJJaHHOTO (POPMYJION HIIH
rpadguxkom

17

Komnozunus pyHkunit

18

Komnozunus pyHximii

19

Komnozunus pyHximii

20

I'eomeTpuueckue o0pa3bl ypaBHEHUI Ha
KOOPJAMHATHOM IIOCKOCTH

L

21

I'eomeTpuueckue 00pa3bl ypaBHEHUI Ha
KOOPJAMHATHOM ITIOCKOCTH

22

KonTpomnsHas pabota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOIHON"




ITepBo0Opa3Hasi, OCHOBHOE CBOWCTBO

23
MepPBOOOPA3HBIX
[TepBooOpa3Hbie 3IE€MEHTAPHBIX
24 ¢bynkmii. [IpaBrina HaxoXACHUS
MEepPBOOOPA3HBIX
IlepBooOpasHbie 371€MEHTapHBIX
25 ¢ynkmii. [IpaBrna HaxoKACHUS
MepPBOOOPA3HBIX
26 Nurerpan. I'eomeTpuyeCcKuii CMbICI
UHTErpajia
Berunciienue onpenenéHHoro nHTerpana
27 no opmyne Herorona-JleriOHmma
08 Berunciienue onpenenéHHoro nHTerpana
no opmyne Herorona-JleriOHuma
9 PenernimonHslii TECT O MaTepuagaM
o EID
[IpuMeHeHne nHTErpasa Ui
30 HaXO0XK/ICHHSI 00bEMOB T€OMETPUIECKUX
Ten
[Tpumeps! perennii g pepeHInanIbHbIX
51 YpaBHEHUI
[Tpumeps! pemenuii uddepeHnanTbHbIX
32 YPaBHEHUU
MaremMaTHuecKoe MOJIEITMPOBAHUE
33 peanbHBIX MPOIECCOB C MTOMOIIBIO
muddepeHranbHbIX ypaBHEHUH
KontposnbHas pabota: "[IepBooOpasHas u
34 uHTerpan”
TpuronomeTpudeckue GyHKIUH, HX
35 CBOWCTBA U TpapuKu
36 Tpuronomerpuueckue GyHKIUH, UX

CBOMCTBa U rpaduKu




Tpuronomerpuueckre GyHKIUH, UX

37 .
CBOWCTBA U IrpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U IrpauKu
OT160p KOpHEH TPUTOHOMETPUICCKUX

40 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT160p KOpHEN TPUTOHOMETPHUECKUX

41 YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
Ot160p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT160p KOpHEN TPUTOHOMETPHUECKUX

43 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

42 Pemrenne TpuroHOMeTpHYECKUX
HEpPaBEeHCTB

45 Periennie TpUroHOMETpUUYECKUX
HEpPaBEHCTB

46 Pemrenne TpuroHOMeTpHYECKUX
HEpPaBEeHCTB

47 Perienrie TpUroHOMETpUYECKUX
HEpPaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPHUYECKUX (QYHKLIUH.
Tpuronomerprueckne HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILIEHUS




IIOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCETOAbI PCIICHUA

51 MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
sorapupMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPAaBEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
HppallMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEUICHUS
MppalMOHAJIbHBIX HEPABEHCTB
OCHOBHBIE METO/TbI pEIICHUS

59 MppalMOHAJIbHBIX HEPABEHCTB

60 PenerunimonHslil TECT O MaTepraiaM
EI'D

61 OCHOBHBIE METO/IbI pEUICHUS
MppalMOHAJIbHBIX HEPABEHCTB

62 I'paduueckne MeToab! pereHust
HpPPALMOHATIbHBIX YPaBHEHUN

63 I'paduaeckre MeTO b1 pelIeHus
MOKa3aTEeIbHBIX YPAaBHEHHI

64 I'paduueckne MeToab! pereHust
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckne MeToab! pereHust

Jorapu(MUUECKUX ypaBHEHUI




66

I'paduyeckne MeTOIBI pelICHHS
norapuMIUYECKUX HEPABEHCTB

67

I'paduaeckre MeTO b1 peIeHus
JorapupMHUUECKUX HEPABEHCTB

68

I'padmueckue MeToABI pelicHUs
MOKA3aTeIbHBIX U JIOTAPU(HMUIESCKUX
ypaBHEHHI

69

I'padmyeckue METO B peICHUS
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
YpaBHEHHI

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKA3aTeNBHBIX U JIOTapU(PMIUECKIX
HEPaBEHCTB

72

KonTponbhas pabora:
"UppanyoHaibHble, TIOKa3aTeNIbHbIE U
JorapupMHUEcKue HepaBeHCTBa"

73

KommekcHble uncia. Anredpanyeckas v
TPUTOHOMETpHUECcKas (opMbI 3arucu
KOMILIEKCHOT'O YHCIIa

74

KommekcHble uncia. Anredpanyeckas v
TPUTOHOMETpHUEcKas (opMbI 3aIucu
KOMILIEKCHOT'O YHCIIa

75

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHMCIIaMHU

76

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YU CCII Ha
KOOpI[I/IHaTHOﬁ IIJIOCKOCTH




‘ 78 N3o0pakeHne KOMIUIEKCHBIX YUCEN Ha 1

KOOPJAMHATHOM TJIOCKOCTH

79 ®opmyiia Myaspa. Kopau nN-oii crenenn 1
13 KOMIUJIEKCHOTO YHUCIIa

80 ®dopmyna Myaspa. Kopau n-oii ctenenun 1
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 penieHus GU3HIECKUX ¥ TEOMETPHUECKUX 1
3aa4

82 KonTposasHas padora: "KoMriekcHbie 1
yucna"

83 HatypanbHble u 11enble yrcia 1

84 HarypanbHbie u nemnpie yncna 1

85 [IpumeHenne mpuU3HAKOB ACTUMOCTH 1
LEJBIX YUCEIl

86 [TpumeHeHre TPU3HAKOB IETUMOCTH 1
L[EJTBIX YUCEeIl

87 [TpumeHeHre mpU3HAKOB ACTUMOCTH 1
nensix yucen: HOJl u HOK

88 [TpumeHeHre TPU3HAKOB IETUMOCTH 1
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH 1
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

9 [TpumeHeHne MpU3HAKOB ACTUMOCTH 1
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne MpU3HAKOB AETUMOCTH

91 LETBIX Yncen: anroputM EBkiuna nis 1
perieHus 3a/1a4 B IENbIX YHCIIax

92 O0o0061IeHNe 3HAHUH 110 TeMe 1




93

Cucrema v COBOKYMHOCTh YPaBHEHHI.
PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CIICAICTBUS

94

Cucrema v COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEZICTBHSA

95

OCHOBHEBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYIHOCTEW palMOHaIbHBIX
YpaBHEHHI

96

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEN UPpALlMOHATIbHBIX
yYpaBHEHUI

97

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
yYpaBHEHUI

98

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTeIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PEIIEHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/IbI PELIEHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

101

PerneTniinoHHBIN TECT 110 MaTepHUalaM
EI'D

102

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3NUYHbBIX 00J1acTel HAyKU U pealbHOM
YKWU3HM, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yIbTaTOB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

103 Pa3IMYHBIX 00JIACTEH HAYKH U peaTbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaToB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALIMIOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUICCKUX
ypaBHEeHUH"

ParmonanbHble ypaBHEHUS €

105 rapameTpamMu

106 PanmonanbHble HEpaBEHCTBA C
rapameTpamMu

107 PanonanbHbBIE CHCTEMBI C ITapaMeTpaMu
WppanuonansHbie ypaBHEHUS,

108 HEPaBEHCTBA C ITapaMeTpaMu

109 HppanmoHaibHbIE CUCTEMBI €
napameTpamMu

110 [TokazarenbHbIE YypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

111 IToka3aTenbHbBIE CUCTEMBI C MTApaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmudeckne CUCTEMBI C

113 napameTpamMu
TpuronomeTpudeckre ypaBHEHUS C

114 napameTpamMu

115 TpuroHomeTpudeckre HepaBeHCTBA C
rapameTpamMu

116 TpuroHoMeTpU9IeCKHE CHCTEMBI C

napameTpaMu




117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEH PeaIbHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

HOCTpOGHI/IC " UCCJIICOOBAHUC
MaAaTEeMAaTHUYCCKUX MO,I[GJ'IGI‘/'I PEAIBHBIX

CUTYaLUH C IIOMOILBIO CUCTEM
YPaBHEHUH C apaMeTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEIEN peallbHbIX
CUTYALIMI C IOMOIIBIO CUCTEM
YPaBHEHUH C ITapaMeTpamu

120

KonTtponpHas padora: "3angaun ¢
napameTrpamu”

121

[ToBTOpeHme, 06001IIeHNE,
cucreMarusauys 3HaHui: "YpaBaenus"

122

[ToBTOpenue, 06061IeHNE,
cucTeMaTh3anys 3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEHNE,
cucTeMaTHu3anys 3HaHuil: "YpaBHEHHU .
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3anys 3HaHuil: "HepaBencrea"

125

[ToBTOpenue, 06061IeHNE,
cucreMaTtu3anus 3HaHuil: "HepaBencrea"

126

[ToBTOpenue, 06001IeHNE,
cucremaTtu3anys 3HaHuil: "HepaBencrea"

127

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3Hanuit: "IIpousBoaHast
u e€ npumeHeHue"




[ToBTOpenue, 0600IICHHE,

128 cucreMaTrusanus 3Hanuil: "IIpousBogHast 1

U € npuMeHeHue"
129 HToroBast KOHTpoJIbHAs paboTa 1 1
130 HToroBast KOHTpoJIbHAs paboTa 1 1

[ToBTOpeHME, 0000IIECHNE,
131 cucreMarusanus 3Hanuil: "IIpousBogHast 1
U e€ npuMeHenue"

[ToBTOpeHue, 06001eHNE,
132 cucremaruszauus 3Hauui: "Murerpan u 1
ero npumeHeHue"
[ToBTOpeHue, 06001IIEHNE,
133 oo " 1
cucTeMaTH3anus 3HaHuit: "OyHKIuu
[ToBTOpeHME, 0000IIECHNE,
134 oo " 1
cucreMaTH3anus 3HaHui: "OyHKIuN
[ToBTOpeHME, 0000IIECHNE,
135 “on " 1
cucreMaTtu3anus 3HaHui: "OyHKIIn
136 [ToBTOpenue, 0600IIeHNE, 1
CHCTEMaTH3aINsI 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 136 12
ITPOT'PAMME

HOYPOYHOE IIVTAHUPOBAHME I'eomerpusi (0a30Bblii YypOBEHb)




10 KITACC

CeueHns MHOT'OT'PpaHHUKOB

Kosaun4vecTBOo 9acos JIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka
n/n P Bcero Konrposenpie | IpaxTirieckue u3y4yeHusi | o00pa3oBaTe/IbHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE MOHATHSI CTEPEOMETPUU:

1 TOYKA, NpsiMasi, MIOCKOCTb, 1 bu6moreka [JOK
npoctpancto. [IpaBuna https://m.edsoo.ru/aecc77cd
N300pakeHMs HA pUCYHKAX:

M300paXeHUS IIOCKOCTEH,
MapajIeNIbHbIX NPSAMBIX (OTPE3KOB),
CepeHbI OTPE3Ka
[TonsTus: mepecekaronuecs
2 TJIOCKOCTH ngpeceKanmHeca 1 bubmmorexa [OK
’ https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[lonsTHs: nepecekaronmecs
3 IJIOCKOCTH HIZpeceKa}omHecsl 1 bubmiorexa [TOK
’ https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH,

4 n300pakeHrue MHOTOTPAaHHUKOB Ha 1 bub6nuoreka IIOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
gepTekax
HauanpHabie cBenenus o kyoe u

5 NUpaMuUE, UX pa3BEPTKU 1?1] MOJIeNn 1 bubmorexa LIOK

P » X pasBep ) https://m.edso0.ru/b30dff38
CeueHnss MHOTOTPaHHUKOB
HavansHbie cBeieHus o Kyoe u
- Y bu6mmorexa [JOK
6 UpamMuJie, uX pa3BEPTKU U MOJIEIIH. 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

ITousTre 00 aKCMOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPHH:

bu6moreka [JOK

! AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTe 00 aKCHOMATUIECKOM

8 MMOCTPOCHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIICJICTBUS U3 HUX
[TonsiTe 00 aKCHOMATUIECKOM

9 MMOCTPOCHUH CTEPEOMETPHUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJICJICTBUS U3 HUX

10 [Tousatre 00 aKCHOMATHYECKOM bu6mmoreka [JOK
MMOCTPOEHUH CTEPEOMETPUHU: https://m.edso0.ru/258fc245
AKCHUOMBI CTEPEOMETPHH H
CIIEJICTBUS U3 HUX
BsaumHoe pacmnosnoxeHue npsMbIX B

11 IIPOCTPAHCTBE: MEpeCeKaroIuecs, bubnnorexa LIOK
MapaJuyIeNbHbIE U CKPELUBAOLINECS https://m.edso0.ru/1a2520f6
TIPSIMBIC
[TapaniensHOCTh MPSMBIX U
TJIOCKOCTEHN B MPOCTPAHCTBE:

12 rapajuieIbHbIe 11;) sIMl:}),Ie B bubmorera [OK

P P https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapaIeTHLHOCTh
TPEX MPSAMBIX
[TapamiensHOCTh IPSIMBIX U

13 IUIOCKOCTEN B POCTPAHCTBE: bubnuoreka LIOK
[TapamnenpsHOCTD NIPSAMON 1 https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH

14 VYII1bl ¢ COHANpPaBIEHHBIMA bubmuoreka [IOK

CTOpOHAMH

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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VYron Mexay npsiMbIMU B

Bbubnmorexa [JOK

15 HpOCTpaHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: bubmmoreka LIOK
MapajuiebHbIE IJIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CaoticTBa napajiiesibHbIX bubnnorexa LIOK
IJIOCKOCTEN https://m.edso0.ru/e504d656
" [Ipocreiimme HpOCTpa}‘ICTBeHHHe Bubnorexa LIOK
(urype! na niocKoCTH: TeTparap, https://m.edsoo.ru/4a28dc02
KyO, mapajienenumne;
20 I . bubmuoreka [IOK
OCTPOCHHE CCHCHIH https://m.eds00.ru/1d434d0f
21 I . bubmuoreka [IOK
OCTPOCHHC CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
29 "ITpsiMble U TIOCKOCTH B bub6nuoreka LIOK
npoctpancTse. [lapaenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTEN"
23 mroekoern: neprenyampe Bufimioresa LIOK
" - HICPTICHAMKYIHP https://m.edsoo.ru/b19f6a5d
IpsIMble B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubnuoreka IIOK
MEePIEHIUKYIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U bub6nuoreka IIOK
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHuKyJIIpHOCTH bubnnorexa LIOK
MPSIMOM U TUNIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3HaK nepneHIuKyIIpHOCTH bubnuoreka LIOK

MPSIMOM U TUNIOCKOCTH

https://m.edso0.ru/79165d15
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08 Teopema o npsimoii bubmuoreka [IOK
NEPIECHIUKYIISIPHOM IIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoii bubnnorexa LIOK
MEPIEHIUKYISIPHOM IJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubmuoreka [IOK
NEPIECHIUKYIISIPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAMKyNIAp U HAKIOHHBIE:

31 paccTosiHuE OT TOYKHU J10 INIOCKOCTH, bubmumoreka LIOK
paccTosiHue OT NPSIMOH 10 https://m.edso0.ru/33c477d3
IUIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:

30 paccTosiHue OT TOYKH J0 INIOCKOCTH, bubnnoreka [IOK
paccTosHUE OT MPSIMOH 110 https://m.edsoo.ru/66fefadd
IUIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:

33 paccTostHAe OT TOYKH JI0 IJIOCKOCTH, EH6J,IHOTeKa HOK
PACCTOSHHE OT MPAMOFH /10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:

34 paccTosiHuE OT TOYKHU J0 INIOCKOCTH, bub6nuoreka LIOK
paccTostHue OT MPSAMOU 10 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 VYTIbl B IPOCTPaHCTBE: YTOJl MEKIY bubnnoreka [IOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJl, TMHEWHBINA yTOJI bubmuorexka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbId yroJl, JUHEUHBIN yroil bubnnorexa LIOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHIMKYISAPHOCTH IIIOCKOCTEN:

38 MIPU3HAK NEPHEHAUKYIIPHOCTH bubmiorexa [IOK

JIBYX TIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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[TeprieH UK YASAPHOCTH MIIOCKOCTEM:

bubmmoreka [JOK

39 TPH3HAK MEPHCHANKYILIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEMH
[TeprieHIUKYISAPHOCTH MIIOCKOCTEM:

bu6mmoreka [JOK

40 TPH3HAK MEPHCHANKYILIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEMH

41 Teopema 0 TpEX MepreHIUKyIsIpax bubmorera TIOK

P P PHCHIMKY AP https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX meprneHAUKYIsIpax bubmmorexa LIOK

p p PHCHMKY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nmepneHANKYIsIpax bubmmorexa [IOK
P P PHCHIMKY AP https://m.edso0.ru/9f246736
KonTponbHas padoTa no temam

44 "IleprieHAUKYISIPHOCTD MPSIMBIX U bubnnoreka [IOK
mockocTeil" u "Y il MeX Iy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTAMU"

45 [TonsiTe MHOTOTpaHHUKA, bubnnoreka [IOK
OCHOBHBIE 3JIEMEHTBI https://m.edsoo0.ru/2d24e873
MHOTOTPaHHHKA, BBIMYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
[Ipu3ma: N-yronpHas npusma; rpaHu

46 Y OCHOBAHUS NIPU3MBIL; IIpsiMas U bubnnorexa LIOK
HaKJIOHHasl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAs! TIOBEPXHOCTH TIPU3MBI

47 [Tapamienenurnen, npsMOyTrOIbHbII bubmuorexka [IOK
NapajuleJIeuIe]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yrompHast TUpaMuaa,

TPaHU U OCHOBAHUE TUPAMUbL; Bubnmorexa [IOK

48 OOKOBAas M TIOJIHASI IOBEPXHOCTH

[IApaMU/Ibl; IIPABUIbHAS U
yCeu€HHas MupamMuaa

https://m.edsoo.ru/fblcd0a5
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[IpaBuiibHBIE MHOTOTPAHHUKU:
MOHSATHE TPABUIBLHOTO

MHOTOTpaHHUKA; TPaBUJIbHAs bubnnorexa [IOK
49
IIpu3Ma U NPaBUIIbHAS IUPAMHUJIA; https://m.edso0.ru/074c8865
MIpaBUJIbHAS TPEYroJbHAas MUpaMuIa
Y TIPaBUIIBHBINA TETPadaAp; KyO
IIpencraBineHue o NpaBUIBHBIX
bu6mmoreka [JOK
50 MHOT'OTPaHHUKAX: OKTa’3ap,
p AP https://m.edsoo.ru/a0fdd5bf
JOJEKA3AP U UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI bubnuoreka [IOK
51 _
CUMMETPHUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, IpaBUIbHbIX
MHOTOTpaHHUKaX
Brrunciienne 3neMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa Bubmiorexa HOK
' ’ https://m.edsoo.ru/6cdbecef
JaroHaJlu, yIJibl
53 [Tnomaab 60KOBO MOBEPXHOCTH U bubmmoreka [JOK
IIOJIHOY ITOBEPXHOCTHU IIPAMOM https://m.edso0.ru/37d84157
MIPU3MBI, IUIOMIA/{b OCHOBAaHUH,
Teopema 0 O0KOBON MOBEPXHOCTU
MIPSIMOM TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTU U
MMOBEPXHOCTH MPABUILHON
54 U aI;/[I/IILLI TeopeMa 0 IUIOIAIH Bubmiorexa LOK
PaMmIBl, Teop . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHON
TTUPAMUJTBI
55 KonTtposnpHas pabora o reme bubnuoreka LIOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
56 [TonsaTne 06 00BEME bubnnorexa [IOK

https://m.edsoo.ru/7ad0020b
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bu6mmoreka [JOK

57 O6bem mipamub! https://m.eds00.ru/235171b3
. bubmoreka [JOK
58 O6nEM MHpaMHIE! https://m.edsoo.ru/f47dfefd
. bu6moreka [JOK
59 O0BEM mupamuEL https://m.eds00.ru/79c10312
.. bubmoreka [JOK
60 O6n.EM mupamMHTEL https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61 O6néM nprsME! https://m.eds00.ru/79853608
. bu6mmorexa [JOK
62 O6néM npHsMEI https://m.eds00.ru/1e053890
63 KontponpHas pabota o reme bubnuoreka LIOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.edso0.ru/28a6573c
bubmuoreka [IOK
64 O6obuenne TeMbl https://m.edsoo.ru/482d3f51
[ToBTOpenue, 00001IIEHIE
65 CUCTEMaTHU3aLMs 3HAaHU. bubnuoreka [IOK
[TocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
bu6mmorexa [JOK
66 Mrorosas koHTpoIbHAA paboTa https://m.eds00.ru/b9146bc0
[ToBTOpeHnue, 0000IIEHIE
CHUCTEMAaTH3alMsl 3HAHHH.
Berunciienne pacCTossHAN: MEXTY Bu6mmorexa ITOK
67 JBYMSI TOUKaMH, OT TOUYKH J0

MPSAMOM, OT TOYKH J0 TUNIOCKOCTH,
MEK1Y CKPELIUBAIOLIUMHUCS
MIPSIMBIMH

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9

[ToBTOpeHue, 0600IIEeH e
cucTreMaTHu3alus 3HaHuH.
Brruucienue yrioB: Mexmy

bu6mmoreka [JOK

68 Ckp emHBaIOmI:IMHCﬂ TPAMBINH, 1 https://m.edsoo.ru/56765e8b
MEXy MPSMOU U TIIIOCKOCTHIO,
JBYTpaHHBIX YTJIOB, YTJIOB MCXKITY
IUIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/56765e8b

11 KIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nu@pposbIe
wn Tema ypoka Beero Kongo.nLHue HpﬁaRanecKne WyueHmsi | 00PA30BATENBHbIC
padoThI padoThI pecype
Cdepa u map: eHTp, paguyc,
1 I[I/(Ilzn\feT ; HJIEHJL;;[LTIII)OEE: ﬂxgocm 1 bubamorera LIOK
P P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacrnionoxenue chepbl

2 Y TUJIOCKOCTH; KacaTelbHast 1 bu6mmorexa [JOK
IUTIOCKOCTH K cdepe; TUIoaab https://m.edsoo.ru/bed12a43
cepbl

3 N3o0paxenue chepsl, mapa Ha 1 bubmuoreka [IOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Humuaapuyeckas MOBEPXHOCTbD,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnuoreka [IOK
ITIOBEPXHOCTHU, OCh https://m.edso0.ru/6054b8c1
UIMHIPUYECKON TTOBEPXHOCTH
Hunusap: ocHOBaHMs 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yromas U OCh; 1 bubnuoreka IIOK
I0MIa/1b OOKOBOM U MOJHOMN https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N300paxeHne nUINHApPA HA
MJIOCKOCTH. Pa3BEépTKa HHIMHApA.

5 Ceuenust muuHApA (MIIOCKOCTHIO, 1 bubmuorexka [IOK
napajuieJIbHON WIN https://m.edso0.ru/016e25eb
NEePNEHIUKYISIPHON OCH
[UTAH]IPA)

Konnueckast moBepxHOCTb,
7 o0pa3yronye KOHMYECKOn 1 bubnuorexa LIOK

IMMOBEPXHOCTH, OCh U BEPIIIHNHA
KOHHYECKOM MMOBCPXHOCTH

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHuUE 1 BepIIMHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmorexa LIOK
pasyrom b; TIOTAA https://m.eds00.ru/897dd3b2
OOKOBOM U ITOJIHOM IOBEPXHOCTU
0| scora: ccnosann 1 Goronan Bu6mrorera LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N3o0paxenue konyca Ha
wiockocT. Pa3Béprka koHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmuoreka IIOK
napasuieibHOM OCHOBaHHMIO, U https://m.edsoo.ru/Obdelbe8
MIJIOCKOCTBIO, MPOXOSIICH yepes
BEPILINHY)

11 KomOunarus ten BpamieHus u bubnuoteka [IOK
MHOI'OIPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN

12 okouto cepsr; chepa, BircaHHas B bubnnoreka [IOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.edso0.ru/0b136158
BpAIICHHS

13 ITousitue 00 00bEMe. OCHOBHBIE bu6mmoreka [JOK
CBOIicTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7

" bu6mmorexa [JOK
14 O0bEM UKIMHPE, KOHYCa https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK

15 O0bEM mapa u niomank chepsi https://m.edsoo.ru/d189bde2
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHHS MEX Y IIOMAISIMHU bubmuoreka [IOK
HOBEpPXHOCTEH, 00BEMaMU https://m.edsoo.ru/810cfleb
IMOJOOHBIX TEN
KonTponsHas padora rmo remam

17 "Teﬂell3 Ban_ICHFI)/ISI" u "O6bembl bubmnorexa [IOK
- https://m.edsoo.ru/4a33a8ab

18 BexTop Ha m10CcKOCTH U B bubnuoreka LIOK

IIPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubmoreka [JOK

19 CliokeHue U BBIYMTaHHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXKEHUE BEKTOPa HAa YHUCIIO Bubmiorexa LHOK
https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa o Tpém
bubmmoreka [JOK
21 HEKOMIUIAHAPHEIM BEKTOPAM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasenenumnena
Pemmenue 3aa4, CBSI3aHHBIX C
22 HpHMeHeHHéHM MIPaBUII ICHCTBHIA C Brbmaorexa HOK
https://m.edsoo.ru/5a827900
BEKTOPAMHU
KoopanHaTHO-BEKTOPHBIN METOA
bu6mmorexa [JOK
23 HIPH PELICHHH reoMeTpHHcciix https://m.edsoo.ru/d3alfe30
3a1a4
[IpssmoyronbHas cucrema
| ASopmmers oerpases. B morea 10K
Pt pa. https://m.edsoo.ru/48db7058
[Ipocreiime 3a1auu B
KOOpJMHATax
VYron Mexay BEKTOpaMH.
bu6mmoreka [IOK
25 CKallApHOE MPOH3BEACHHE https://m.edsoo.ru/725effc4
BEKTOPOB
KontponbHnas pabota o Teme
26 "Bel;lfopbl u Kgopz[HHaTLI B bubmiorexa LIOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
97 Brruncnenue yrioB Mexmy bubnnoreka [IOK
IPSIMBIMU U TUIOCKOCTSAMHU https://m.edsoo.ru/8efbe78e
[ToBTOpenwme, 0600IIEHNE 1
08 crucTeMaTU3alus 3HaHWM. bubmuorexa [IOK

OcHoBHbIe GUTYPBI, PaKTHI,
TEOpeMBbI Kypca MIIaHUMETPUU

https://m.edsoo.ru/1780ba5d
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[ToBTOpeHue, 0600IIeHHE 1

bu6mmoreka [JOK

29 CUCTOMATHIAIIA SHAMHH. 1 https://m.edsoo.ru/078cd184
OcHoBHbIE (DUTYPBI, (DAKTHI,
TEOpEMBI Kypca IUIaHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

30 cHUcTeMaTu3aIis 3HaHui. 3a/1auun 1 bubmuoreka [IOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus

bubmuoreka [IOK

31 Wrorosas koHTpoJIbHAs paboTa 1 1 https://m.edsoo.rufec24dfc?
[ToBTOpenue, 0600IICHNE U

30 cuUcTeMaTu3alys 3HaHui. 3a1aun 1 bubnuoreka [IOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEHHE, 0000IICHUE 1

33 CUCTEeMAaTH3alHsl 3HAaHHH. 1 bubnnoreka [IOK
OcHoBHbIE GUTYPHI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

34 [ToBTOpenue, 06001IEHNE U 1 bubnuoreka IIOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO HACOBTIIO 31 3
I[TPOIT'PAMME

HOYPOYHOE IIVTAHUPOBAHMUE I'eomerpus (yriry0JieHHbI YPOBEHb)

10 KITACC

‘ KoaunuecTBo yacos

DJIeKTPOHHbIE
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Ne
n/n

Tema ypoka

Bcero

KonrtpoJbHble
padoTsbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeHH s

uudposBbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE ITpaBUIIa U300paKEeHUS Ha

PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS CTEpEOMETPUU: TOUKA, IIPsMAs,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs HA PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[Tonsartusi: mepecekaronuecs MmIOCKOCTH,
IepeceKaroImecs npsiMasi U II0CKOCTh;
IIOJTYTIPOCTPAHCTBO

Ilonstus: MnepeCeKaromuecs 1mIOCKOCTHU,
NnepeceKaromumecs npamasa U MI0CKOCTb,
MOJIyIpOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEUIIHNX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINUX 0OBEKTOB

MHororpaHHuKH, H300pakeHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTCPCOMCTPHHU U IICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBHS U3 HUX




AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs IPSAMBIX U ITIOCKOCTEH

10

N300pakenue ceueHuil mupamubl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamrBanue NoCTpOEHHBIX CEUYEHUN
pa3HBIMU IIBETaMHU

11

N300paXkeHne ceueHmid MMpaMuIbl, Kyoa
U TIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
peopa. M3o0pakeHne epeceacHHsI
MOJIYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUI
pa3HbIMHU IIBETAMU

12

N300pakenue ceueHuil mupaMuabl, Kyda
U TIPU3MBI, KOTOPbIE TPOXOAAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue oCTpOEHHBIX CEUEHUIN
pa3HbBIMU [IBETaMHU

13

N300paxkeHne cedeHuid mupamMuabl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOAAT Yepe3 Ux
pebpa. N3o0pakeHne nepecedeHus
ITOJTYYEHHBIX MJIOCKOCTEM.
PackpamniBanue NOCTPOCHHBIX CEYSHHIA
Pa3HBIMU LIBETAMU

14

MeTtona clieqoB a1t MMOCTPOCHUSA CEeUCHUM

15

Merton ciie10B 1JIs HOCTPOCHUS CEUCHU .
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN




16

Mertop ciie1oB Jj1sl TOCTPOEHUS CEUCHUM.
CaolicTBa nepeceyeHui NpsMbIX U
IJIOCKOCTEHN

17

[TocTpoeHue ceueHuii B mupamMu/e, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIluch [1aroB
MIOCTPOCHHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOCHHUS

19

[Toctpoenue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MIOCTPOCHHUS

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEeXKeH U 3aIluch I1aroB
MOCTPOCHHUSI

21

[ToBTOpenue mnanumerpun: Teopema o
MIPONOPIMOHANBEHBIX OTpe3kax. [Tomodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX uepTexax. Mlcropus pa3BuTus
TJITAHUMETPUH U CTEPEOMETPHUH

23

Kontponbhas pabota "AKcHOMBI
crepeomerpun. Ceuenus"




24

B3aumHoe pacrosnoxeHue npsMbix B
npocrpancTse. CKpenBaronmecs
npsMble. [Ipu3Haku ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOI MapaiesIbHOM
JAHHOW MPAMOM, IPOXOASAIIEN YePE3
TOYKY IIPOCTPAHCTBA U HE JIeKaIel Ha
JTaHHOU mpsiMOM. JIeMma o nepeceueHnmn
MapajuIeNbHBIX IPSIMBIX IIJIOCKOCTHIO

26

[TapanmnensHOCTh TpeX MpsMbIX. Teopema
0 TpEX mapajieNbHbIX NpAMbIX. Teopema
0 CKPEIIHUBAIOITUXCS TPSIMBIX

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAPAILIEIBHOIO

npoekTupoBanus. M3o0paxeHue pa3HbIX
¢buryp B napajuieabHON NPOEKIUN

28

enTpanbHas npoekuus. Yroiui ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOJII
MEXy IPSIMbIMU

29

3azayu Ha 10Ka3aTeIbCTBO U
UCCIIEIOBAaHKE, CBSI3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamenbHOCTh MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak
MapAJUIEIbHOCTH NPSIMOM U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMON U
IUIOCKOCTH




31

I'eomeTpuueckue 3a1a4un Ha BBIYUCIICHHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIC C
NapajIeNIbHOCTBIO IPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, IPOXOASILETO
yepe3 JaHHYIO MPSIMYI0 Ha YepTexXe U
MapajuieIbHOrO APyrou npsimMou. Pacuér
OTHOLLICHUI

33

[TapannenbHas mpoeKIus, TPUMEHEHNE
JUTSL IOCTPOCHHUSI CEUCHHIA KyOa U
napauienenumena. CBoicTa
napajuieJienumnea U mpu3Msl

34

[Tapannensubie wiockoctu. [IpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

35

TeopeMa 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAAIIEH Yepe3 TOUKY, HE
IIPUHAJIEKALTYIO JAHHOW IUIOCKOCTH U
CIICACTBHUS U3 HeE

36

CaoiicTBa napauieabHbIX INIOCKOCTEN: O
MapaJIENBbHOCTH MPSAMBIX [IEPECEUCHUS
MpY MEPECEUCHUH ABYX MapauIeIbHBIX
IJIOCKOCTEN TpEeTher

37

KonTtponpHas padora "Pacnonoxenue
npsAMBbIX"

38

[ToBTOpenue: Teopema [Tudaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CaoiicTBa Ky0a 1 PSIMOYTOJIBHOTO
napaJuiesnenunesaa




41

Brruncnenme auH OTPE3KOB B KyOe
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepnieH IUKYIAPHOCTB PSAMOU U
miockocty. [Ipu3Hak
NIEPIEHIUKYIISIPHOCTH IIPSMOU U
IUIOCKOCTH

43

[lepnieH IUKYIAPHOCTB NPSAMOU U
mockocty. [Ipusnak
HEPIECHIUKYJIAPHOCTHU NPSIMOM U
IUIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH NPSIMOM, MPOXOIAIIEH
yepe3 TOUKY IIPOCTPAHCTBA U
MEPICHANKYISIPHOM K INIOCKOCTH

45

IInockoctu u MNEPICHANUKYJISIPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaAX

46

IInockoctu u MNEPICHANUKYJISIPHBIC UM
IMpsAMBIC B MHOTI'OI'paHHUKaAX

47

HepHeHI[I/IKy.]'ISIp M HaKJIOHHAasd.
HOCTpOGHI/Ie NEPNCHAUKYJIApA U3 TOUYKH

Ha IPSIMYIO

48

[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoenue nepneHanuKyIspa u3 TOUKU

Ha [PSAMYIO

49

Teopema o TpEX nepreHIuKyIsIpax
(npsiMast u oOpatHas)

50

Teopema o Tpéx nepneHIuKysipax
(npsimast 1 oOpaTHast)

51

VYros Mexny CKpeluBarOIUMHUCS
TTPSIMBIMH




52

[Touck nepneHANKyIIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPTICHIUKYJISIPHBIX
IUIOCKOCTEH

53

OpToroHanbHOE IPOEKTUPOBAHNE

54

IToctpoenue ceuenuii Kyba, Mpu3Msl,
IIPaBWJIBHON MUPaMUIBI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

55

IToctpoenue ceuenuii Kyba, Mpu3Msl,
IIPaBWJIBHON MUPaMUIBI C TIOMOILBIO
OPTOTrOHAJILHOM MPOEKIINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEJIBHO II0cKocTu. [lnockoctu
CUMMETPUN B MHOTOTpaHHHKAX

57

[Ipu3Hak nepneHuKyISIpHOCTH PSAMON
U IUIOCKOCTH KAaK CJIEICTBUE CUMMETPHUH

58

[IpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

60

CriocoObl OMyCTUTh EPHEHANKYIISAPHI:
CUMMETpHS, CABHUT TOYKH IO
NapajuieJIbHON IIPSIMOU

61

CaBur no HenapaIeIbHOM IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrtponsHas padora "B3anmHoe

p p

PacCIoJIOKEHHUE MPSMBIX U TIFIOCKOCTEH B
nmpocTpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsSMbIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB




64

[ToBTOpEHME: Yroy MexXIy
CKPELIMBAIOILUMUCS IPIMBIMH B
IIPOCTPAHCTBE

65

I'eomeTprueckre METO bl BHIYUCICHUS
yIila MEeXAy NPSMBIMU B
MHOI'OIpaHHUKAX

66

JByrpannbiii yroi. CBOMCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOIO yrIja

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBolicTBa B3aMHO NEPIEHANKYIISPHBIX
IJIOCKOCTEN

68

IIpu3HaK neprnesauKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IepeceyeHus JIByX IIOCKOCTeH
NEePHEeHUKYISPHBIX TPEThEH II0OCKOCTH

69

[IpsimoyromnbHbII Napauienenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IIPSIMOYTOJIBHOTO
napajulesIenumne1a

70

TeopeMa 0 JuaroHaaiya npsMoyroJibHOro
nmapajjiejacnuieaa u CICACTBUC U3 Hee

71

CrepeoMeTpruecKkre U IPUKIIaTHBIC
3aJ1a4M, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHHUEM ITPAMBIX U IIITOCKOCTU

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
pr[MI)Ie, napannenLHHe IIJIOCKOCTHU B
CT aHlIapTHI)IX MHOl"Ol"paHHI/IKaX

73

Hapa napajiCJIbHBIX IUIOCKOCTEH Ha
CKpPCIIMBAIOIIUXCA PAMBIX, PACCTOAHUC
MCKAY CKPCIINBAIOIIUMUCA IMTPAMBIMHA B
MPOCTBIX CUTYaUAX




PaccrosHue oT TOUKH J0 IINIOCKOCTH,

74 M
paccTosiHuE OT MPAMOH A0 IIIOCKOCTH
Berunciienue pacCTossHUN MEXKIY

75 CKPEIIMBAIOIIUMUCS IPSIMBIMU C
IIOMOLUIBIO NEPIIEHIUKYIIIPHON
IUIOCKOCTH
TpéxrpaHHblii yroi, HEPaBEHCTBA IS

76 TPEXIPaHHBIX yrioB. Teopema
[Mudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOTO yIila

77 DneMEeHTHI CPEPUUYECKON TE€OMETPHUU:
reoJIe3nYeCcKue JIMHUYU Ha 3emiie

78 KonTtposnpHas padora "Yribl u
paccrosiHus"

79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHUK U €ro 3JIEMEHTHI"

80 ITupamuna. Buasl nupamuy. [IpaBunsnas
nupaMmuaa

81 [Ipu3ma. IIpsimas 1 HAKJIOHHASI TPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napayenenunen,
NPSMOYTOJIbHBIN Napauiesnenunes, Kyo

83 Brimykible MHOrorpanHuku. Teopema
Olnepa

84 Beinykiieie MEHOTOrpaHHukH. Teopema
Oiinepa. [IpaBunpHbIe 1
MOJTYTIPaBUIIbHbIE MHOTOTPaHHUKHU

85 KonrtponbHas padora "MHororpaHHuKu"

86 ITonsTHE BEKTOpPA HA IIJIOCKOCTH U B

MIPOCTPAHCTBE




87 CyMMa BEKTOpOB 1
88 PaznocTh BekTOpOB 1
89 [IpaBuso napamienenumneaa 1
90 YMHOXEHHE BEKTOpa Ha YKUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
TUIOCKOCTH
92 CkansipHOE TIPOH3BEICHUE 1
93 Brruncnenue yriia Mexay BEKTOpaMU B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1
97 Hroroas koHTposIbHAs paboTa 1
98 Hroroas koHTposIbHAs paboTa 1
99 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
100 O06o0meHne 1 cucTeMaTu3anus 3HaHu| 1
101 O0001eHrEe 1 cUCTEMATH3AINAS 3HAHUN 1
102 O00011IeHNE U CUCTEMATHA3AINS 3HAHUI 1
OBLIEE KOJIMYECTBO HACOBIIO 102

[TPOI'PAMME




11 KIIACC

KonunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kourpoabubie | IIpakruyeckue
n/n yp Bcero p p U3y4YeHUs | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
[ToBTropenue Temsl "KoopanHaTsl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npoctpaHcTse”
5 IToBropenue Temsl "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Beruucienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE IPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IJIOCKOCTH B OTpe3Kax
5 YpaBHEHHE NIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IJIOCKOCTH B OTpe3Kax
7 BexTopHoe npousseneHue 1
8 JIuneitHbIe HEpaBEHCTBA, IMHEHHOE 1
IPOrpaMMHPOBAaHUE
9 JIuneiHble HEpAaBEHCTBA, JIMHEHHOE 1
IpOrpaMMHUpPOBaHUE
10 AHaIMTHYECKHE METOIbI pacyéTa yria 1
MEXy NIPSIMBIMM B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXY INIOCKOCTSIMUA B MHOTOTpaHHHUKaX
12 ®dopMmya pacCTOSHHS OT TOUKH J10 1
IUIOCKOCTH B KOOpJAMHATaxX
13 Haxonenue paccTOSHUN OT TOUKH J10 1

TUIOCKOCTH B KyOe




14

Haxoxnenue pacCTOsIHUNM OT TOYKH 10
IIJIOCKOCTH B IIPABWJIBHOW IMHUPAMU/JIE

15

KonTponpHas pabora "AHanurudeckas
reometpus"

16

Ceuenus MHOT'OI'PaHHHKOB:
CTaHAApPTHBIC MHOT'OI'PaHHHUKHU

17

CeucHus MHOT'OT'PaHHUKOB: MCTO
CJICI0B

18

CeueHust MHOIOIPaHHUKOB:
CTaHJapTHBIE IJIOCKOCTH, TIEPECEUCHMUSI
OPSMBIX M IUIOCKOCTEHN

19

HapanﬂeanLIe IPsAMBIC U IINIOCKOCTHU
napaijaCJIbHbIC CCUCHUS

20

[TapannenpHbIe MPSIMBIE U IIOCKOCTH:
pacy€T OTHOIICHUI

21

HapaJ'IJ'IGJ'IBHBIe IPsAMBIC U IINIOCKOCTHU
YIJIBI MEXY CKPCIINBAOIIUMUCH
MMpAMBbIMHA

22

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITaphI
NEPIEHANKYJIAPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

23

[leprienaAuKyssipHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHINKYIIIpax

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIVH B
MHOT'OTpaHHUKAaX

25

[ToBTOpeHue: muomamu
MHOTOYTOJIBHUKOB, (JOPMYIIBI JJIs
rIoIaaen, cooopakeHust o 100Mst

26

[ToBTOpEHMeE: IOIIA N




MHOTOYTOJTBHUKOB, ()OPMYJIBI JJISI
TIoIaaen, cooopakeHus o 1001t

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
TIoIIaaen, cooopakeHHs o 100Mst

28

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TIJIOIIA U IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MTOT00MS

29

[Tnomany ce4eHnit MHOTOTPaHHUKOB:
TUTONIA/IN IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00HS

30

Kontponbhas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUSI
MHOTI'OI'PaHHHUKOB"

31

O0BeM Tena. O6beM IpSIMOYTOIBHOTO
napajiesenuneia

32

3agauu 00 yaABOEHHH Ky0a, 0
KBajipaType Ky0a; 0 TPHCEKIIUH yriia

33

CrepeomeTpHuyeckue 3a/1auu, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napaJuiesnenunena

34

[Tpuknanubie 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napaenenumnena

35

O0bEM IpsIMON TIPU3MBI

36

CrepeomeTpuuecKue 3a/1au, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
IIPU3MBI

37

[TpuknaaHble 3a1a4M, CBI3aHHBIE C
00BEMOM NPSIMOI TTPU3MBI




38

Beruncienue 00EMOB TeJ C TOMOIIBIO
onpeaenéuHoro uarerpaita. Oobpém

HAKJIOHHOM ITPU3MBI

39

Brrunciaenne 00EMOB TEJI ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
MU PAMHU/IBI

40

®opmyna 00bEMa MUPaAMHIBL.
OTtHomeHne 00beMOB MUPAMHU/I C
0o0IIUM YTIIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoneHne 00bEMOB MUPAMHU/I C
00IIUM YTIIOM

42

CrepeomMeTpHueCcKUe 3a/1a41, CBSI3aHHbBIE
¢ 00bEMaMU HAaKIIOHHOW TPU3MBI

43

CrepeoMeTpruecKue 3a/1a4u, CBI3aHHbBIC
¢ 00bEMaMH MUPAMHUIBI

44

[Tpuxnanueie 3agauu no Teme "O0bEMBI
Ten", cBsI3aHHBIE C 00BEMOM HAKJIIOHHOM
TIPU3MBI

45

[Tpuxnanueie 3aaauu 1o Teme "OO0bEMBI
Ten", cBsI3aHHBIE C 00BEMOM MTUPAMUJIBI

46

[Ipumenenune o0bEMOB. Boruncienue
pPacCTOSIHUA A0 MJIOCKOCTH

47

KontponbHas padora "O0bEM
MHOTOI'paHHHKA"

48

[unmuHaapudeckass MOBEPXHOCTbD,
o0Opa3yromue IMIIHHIPUIECKOM
MTOBEPXHOCTH

49

Humuaap. [Ipsmoii kpyroBoi HUIMHAP.
[Tmomaas MOBEPXHOCTH NWIIMHIPA




50

Konndeckasi moBepXHOCTh, 00pa3yromiue
KOHHYECKOW noBepxHOocTH. KoHyc

51

Ceuenune KOHYCa IINIOCKOCTBIO,
HapaHHGHBHOﬁ IIJIOCKOCTH OCHOBAHMA

52

Yceuénnsiit konyc. M3o00paxenue
KOHYCOB M YCCUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

55

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCICHHUC,
MOCTPOCHUEM CEUCHHH IIMITHHIPA,
KOHYyCa

56

CrepeoMeTrpuueckue 3ajaun Ha
JI0Ka3aTeJIbCTBO U BBIYHUCIICHUE,
IIOCTPOCHHUEM CEUYECHUN IIWIINHIPA,
KOHYyCa

57

HpI/IKJ'Ia)IHI)IG 3aJla4yH, CBA3aHHBbIC C
ONUINHAPOM

58

HpI/IKJ'Ia,[[HBIe 3aJJa4M, CBA3aHHBIC C
OUINHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTRI0. By u n306pakenue mapa

61

[lepeceuenue cdepsl U mapa c
ockocThio. Kacanue mapa u chepbl
IUTOCKOCTBI0. Bua 1 m300paskenne mapa




62

Ypasuaenue cepsl. [Lnomans chepsl u
e€ yacrei

63

Cummetpus chepsl U mapa

64

CrepeomeTpuueckue 3ajaayu Ha
JI0Ka3aTeJIbCTBO U BBIYMCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM UX CEYEHUI TIIIOCKOCTHIO

65

CrepeomeTpuyieckue 3aj1adyu Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsi3aHHBIC CO chepol U mapom,
MIOCTPOCHUEM HUX CEUCHUH IIIIOCKOCTHIO

66

[IpuknanHele 3a1a4m, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B OKPY’KHOCTH,
CTaHJapTHBIE MOA00US

68

Paznuuneie KOM6I/IHaI_II/II/I TCJI BpallICHUA
U MHOTOTPaHHUKOB

69

3anauu o TeMe "Tena u moBepxHOCTH
BpaieHus"

70

3amauu o teme ""Tena U MOBEpXHOCTH
BpaieHus"

71

KontponesHas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

72

O6bem unuuapa. Teopema 06 00BEME
MpAMOTo MUJIMHApPA

73

Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
KOHyCa




74

ITnomaay OOKOBOI U IMOIHON
MOBEPXHOCTH KOHYCA

75

CrepeoMeTpruecKue 3a/1a4u, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB IIHIIUHAPA,
KOHYCa

76

[Ipuknanueie 3agauu 1o Teme "O0bEMBI
Y IJI0IIaAu TOBEpXHOCTEN Ten"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 00 06bEMe miapa. [nomanb
cdeprr. CTepeoMeTpruvecKHe 3a/1a4u,

CBSI3aHHBIC C BEIUYHMCIICHHEM 00HEMOB
mapa, mapoBOIro CErMeHTa U apoBoro
CCKTOpa

78

[Tpuknagueie 3aga4u 1Mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM L1apa U
momaaso cepbl. COOTHOLIECHUS
MEXY TITOMIAISIMHA MIOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEI

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
H3meHnenne o0bEMa npu moJ00uu.
CrepeoMeTpHUuEeCKUE 3a/1a41, CBSI3aHHbBIE
C BBIUHCIIEHHEM 00BEMOB TEI U
IJIOIIAJeH TOBEPXHOCTEN

80

KonTponbnas pabota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TET"

81

JIBYOKEHUS IPOCTPAHCTRA.
OtoOpaxenusi. J[BUKEHUS U paBEHCTBO
¢buryp. Ob1Ire cBolicTBa ABIKEHHMA




82

Buapl nBukeHMil: napaieIbHbIN
MEPEHOC, LIEHTPaJIbHAsI CAMMETPHS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSMOM

83

[Tpeo6pazoBanus momoowus. [Ipsmas u
cepa Ditnepa

84

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
IMPUMEHCHUEC NBUXKCHUA

85

KonTponsHas padora "BekTopsl B
npocrpancrae”

86

O6o6matomee mosropenue 11 monsuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

O6o6matomee mosropenue 11 monsTuit
¥ METO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUM:
"BexTops! B ipocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 nonsruit
¥ METO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"BexTops! B pocTpaHcTBe"

89

O6o6matomee mosropenue 11 nmonstuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:
"O6beM MHOTOrpaHHuKa"

90

Ob6o6maromee nosropenue 11 monsiruit
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"O6beM MHOTOrpaHHUKA"




91

Ob6o6marommee nosropenue 11 monsiruit
1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWI:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyIJibIX Ten"

92

O6o6matomee mosropenue 11 nonsituit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"TTnomaay mMoBEpXHOCTH i O0BEMBI
KpyIJibIxX Ten"

93

HtoroBast KOHTpoJbHas paboTa

94

HtoroBast KOHTpoJbHas paboTa

95

[ToBTOpEeHHE, 0000ITICHHE 1
cucTeMaTu3alus 3HaHui

96

Hcropust pasBUTHA CTEPEOMETPUUN KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pa3BUTHS CTEPEOMETPUN KAaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pazButus crepeoMeTpun Kak
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




100

Wcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BUTHs CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

102

Hcropust pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOT'PAMME

102




IHOYPOYHOE INTAHUPOBAHMUE BeposiTHOCTH M cTaTHCTUKA (0a30BbIi YPOBEHD)

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne ara uugpoBbie
Tema ypoka KoutposbHbie | Ilpakruyeckue A bp
n/n Bcero p p U3y4eHHsl | oOpa3oBaTesIbHbIE
patoThI patoThI
pecypchbl
1 [IpencraBieHue JaHHBIX C 1 bubmumoreka LIOK
MTOMOIIIBIO TA0JIUII U TUarpamMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIIee U
2 HaWMEHbIIIee 3HAUCHU S, pa3Max, 1 Et?ij?ll;lr?: di?)(ﬁ?/lé 4007384
JIUCIIEPCHUS], CTAHIAPTHOE RS-/, '
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apudmernueckoe,
MearaHa, HaubosbIlee U
3 HauMEHBIIIee 3HAYCHHUS, pa3Max, 1 Et?ij'lll;ln?: diz(ﬂ?}gg 6456C
JIIACTIEPCHS], CTAHAAPTHOE ps.Hm. :
OTKJIOHEHHE YHCIOBBIX HA0OPOB
Cpennee apudmeTndeckoe,
MearaHa, HaubobIlee U
4 HavMEHbIIIee 3HaYEHUs, pa3Max, 1 Et?ij?/l;lr?: dlf(l);_[r(tj)/}7<c9033a8
JIIACTIEPCHS], CTAHAAPTHOE RS/, '
OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyyaitHble SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHSI. 1 bubnnorexa [IOK
DneMeHTapHbIe COOBITUS https://m.edsoo.ru/347c1b78
(ucxozpl)
BeposTHOCTE ciiydaitHOTO
6 coObITus. BepositTHoCcTH COOBITHI 1 bubmorera LOK

B OIIBITax C paBHOBO3MO>XHBIMHA

https://m.edsoo.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

3J€MEHTapHBIMU COOBITUSIMU

BepositHOCTB CitydaitHOTO

bubmoreka [JOK

[ coObITus. [IpakTrueckas padbota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSMMU:

8 nepeceueHmne, 00beTUHEHNE bubmumoreka LIOK
COOBITUI, TPOTUBOMOJIOKHBIE https://m.edsoo.ru/221c622b
coObITHs. Jlnarpammel Diinepa
Onepanuu Haa COOBITHSIMHU:

9 nepeceueHmne, 00beTMHEHNE bub6mmoreka LIOK
COOBITUH, TPOTUBOITOJIOKHBIE https://m.edsoo.ru/cc10cle2
coObITuA. [lnarpammsl Ditniepa

10 dopmyiia CI0KEHUS bubnnoreka [IOK
BEPOATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCTD.

1 YMHOXEHHE BEPOATHOCTEM. bubnnoreka [IOK
epeBo ciryqaitHOro https://m.edso0.ru/9a408d25
SKCIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.

12 YMHOXKEHHE BEPOSITHOCTEN. bubmuoreka [IOK
HepeBo ciryyaiiHOro https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEpOATHOCTb.

13 YMHOXKEHHE BEPOSITHOCTEN. bubmuoreka [IOK
HepeBo ciryyaiiHOro https://m.edsoo.ru/47fb6b11
SKCIIEpUMEHTA

14 ®opmyJia MOJTHON BEPOSITHOCTH bubmorexa [IOK

pMYyJa nox p https://m.edsoo.ru/15941bec
bu6mmorexa [JOK

15 KontporeHas pabora https://m.edsoo.ru/29dc6ch9

16 dopmyiia MoTHO| BEPOSITHOCTH bubmiorexa [IOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/a9ec13c8

bu6mmoreka [JOK

17 Popmyna 00K BEPOFTHOCTH. https://m.edsoo.ru/e3dd5ac9
HezaBucumeble coObITHS
18 KomMOunaTopHoe npaBuio bubmuoreka [IOK
YMHOXEHUS https://m.edso0.ru/2270cf70
bubmumoreka LIOK
L Hepecranoku n paxropuai https://m.edsoc{_.[ru/d580e6d1
. bubnnoreka [IOK
20 Hucno coucranuit https://m.edsoc])_.[ru/7904dfb0
21 Tpeyronpuuk [lackansa. ®opmyna bubnnoreka [IOK
6unoma Herotona https://m.edsoo.ru/fad7998f
bunapHsbIii ClIy4alHBIM OIBIT
(ucnbITaHue), ycrex U Heyaya. En6miorexa LIOK
22 E:;;;fgﬁ:g: ﬁgﬁiﬁgﬁ% E:pm https://m.edsoc])_.[ru/2e1f2368
MepBOro ycrexa
23 Cepust HE3aBUCHUMBIX MCIIBITAHUIN bubnuorexa LIOK
bepuymim https://m.edso0.ru/e9572a68
bubnuorexa LIOK
24 Komrpomras pabora https://m.edsog_.lru/f4a15a14
25 CrnyuaitHas BeJTmauHA bubmorera LOK
https://m.edsoo.ru/639be9aa
26 Pacrnipennenenue BepoATHOCTEN. bubnnoreka LIOK
JuarpaMmMa pacrpeneieHus https://m.edso0.ru/6dc7ff39
97 CYMM?: Y IIPOM3BE/ICHUE bubnuoreka LIOK
CIIy4YalHBIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
28 CymMa 1 mpou3BeIeHHe bubnmnoreka [JOK

CJ'Iy"lElﬁHLIX BCINYNH

https://m.edsoo.ru/c2757cc3



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3

IIpumepsl pactipeniesieHuil, B TOM

29 YHCIIe TEOMETPUUYECKOE U 1 bubmorexa LIOK
https://m.edso0.ru/91e08061
OMHOMHUATBHOE
0| e reoverpmaecen ) umorexa LIOK
P https://m.edsoo.ru/5afffo5f
OMHOMHATBHOE
bu6mmorexa [JOK
31 Hroroas xoHTponbHas pabora 1 https://m.edsoo.ru/a985ae79
39 [ToBTOpEeHue, 0600IICHIE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/0f4d3cd7
33 [ToBTOpeHnue, 06001IeHIE U 1 bubnnoreka [IOK
cucTeMaTu3auus 3HaHU https://m.edsoo.ru/e01a3dc4
34 [ToBTOpenue, o6o0IIeHNE 1 1 bubmmoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILEE KOJIMYECTBO HACOB I1IO 34

I[TPOTPAMME



https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/1ddca5e0

11 KITIACC

KosauuyecTBo yacon DJIeKTPOHHbIE
Ne ara U(ppoBbIE
/i Tema ypoxa Beero KonTposabnbie | IlpakTtuueckue iISy‘leHI/IH :)Iﬁl?;I;OBaTeJILHLIe
padoThbI padoThbI
pecypchbl
[ToBTOpenue, 06001IIECHNE,
CUCTEeMaTH3alMsl 3HAaHHH.

1 Ciy4aifHble ONIBITHI U 1 bubmmoreka [JOK
BEPOSATHOCTH CIIy4alHbBIX https://m.edsoo.ru/430d330a
coObITHii. Ceprn HE3aBUCUMBIX
HCTIBITAaHUN
[ToBTOpenue, 06001IICHNE,

CUCTEeMaTH3aIlHsl 3HAaHHH.

2 Cry4aifHble OTIBITHI U 1 bubnnoreka [IOK
BEPOSITHOCTH CITyYalHbIX https://m.edsoo.ru/a573a292
coObrTHii. Ceprn HE3aBUCUMBIX
WCIBITAHUI
[ToBTOpenue, 06001IICHNE,
cHUCTeMaTU3alrs 3HaHH.

3 CiyuyaiiHbl€ OIIBITHI U 1 bubnuoreka LIOK
BEPOSITHOCTH CITyYalHBIX https://m.edsoo.ru/07a5e861
coObITuil. Ceprn He3aBUCUMBIX
HUCTIBITAaHUN
[ToBTOpenue, 060061ICHHE,

CUCTeMAaTH3aIHsl 3HAaHHH.

4 Crny4aifHble ONIBITHI U 1 bubnnoreka [IOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/32bc29bf
coObrTrii. Ceprn HE3aBUCUMBIX
UCIIBITAaHU I
[Ipumepsl npuMeHeHUS

5 MEIl.)TeMaI?[I/ILIeIZKOFO OKUJAHUS 1 bubnnorexa [IOK

https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEpEs)



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MateMaTH4eCcKOe 0KUIaHuE

Bbubmmoreka [JOK

6 CYMMBI CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
[IpakTuyeckas pabora c

7 WCIIO0JIb30BAaHUEM DJIEKTPOHHBIX Eubmaorexa LIOK
TaGHm https://m.edsoo.ru/a53cd884
MaremaTuyeckoe 0KuJaHne

8 reOMETPUYECKOTO U E,[I;I@,I/I;IOTG dKa HO/12<0 de2fc2
OMHOMHUATILHOTO paCIpeIeICHUI 1S.1m.e0800.IU/SdecTe
MareMatuueckoe OxugaHue

9 TCOMCTPHHCCKOTO 1 ]P?tlfij?/l;ln?eedlcsic])_[r?/lf7b0e769
OMHOMHUATILHOTO paCIpeIeTICHUI pS.I7m. '

10 Jlucnepcus 1 CTaHIapTHOE bubmnoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
[IpakTrueckas pabora ¢

bubmuoreka [IOK

1 f:gg:;wBaHHeM SJICKTPOHHEIX https://m.edsoo.ru/6cld11a6

12 Jlucnepcus ¥ CTaHIapTHOE bubmuoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

13 Jucniepcuu reOMETpUYECKOro U bubmuoreka [IOK
OMHOMHUATILHOTO PACTIPEICTICHUS https://m.edsoo.ru/4b5a495e
3aKoH OOJIBIINX YHCETT.

N bubmmoreka [JOK
B

14 H(féi:gg::;g;IMeToﬂ https://m.edsoo.ru/94ddc34a

bu6mmoreka [JOK

15 HroroBas koHTpoILHas paboTa https://m.edsoo.ru/7e379f8f
3aKoH OOJIBIIINX YHCEIL.

16 Br160opounslii MeTox bubmiorexa [TOK

N https://m.edsoo.ru/cf23b369
HCCIIEIOBaHUI
[Tpumeps! HeTPEPBHIBHBIX
17 CIIy4aiHbIX BeIM4rH. OyHKIUA bubnuorexa LIOK

IUIOTHOCTH PACIIPE/ICIICHHSL.
PaBHOMepHOE pacmpeneneHue u

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/9f5b423d

€r0 CBOMCTBA

[IprumMepbl HEPEPHIBHBIX
CIIy4alHbIX BeIMYUH. OyHKIMSA

Bbubmmoreka [JOK

18 DIOTHOCTH PACTIPEACHCHIA. https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeienicHre u
€ro CBOMCTBa
3anauu, MPUBOJIALIUE K
19 HOPMAaJIbHOMY PacIpeaeIEHHUIO. bubnuorexa [IOK
@DyHKIMA IJIOTHOCTH U CBOMCTBA https://m.edso0.ru/97¢19f59
HOPMAJIBHOTO paclpeaeeHus
bubmuoreka [IOK
20 Komrponras padora https://m.edsoo.ru/1f1f9ad9
IToBTOpEHHE, 0000IIEHNE U
21 CHCTGI\E&TI/IS&HI/I?[ 3221}11/1171. bubmiorexa [JOK
https://m.edsoo.ru/72953f4c
OrnucarenpHasi CTAaTUCTUKA
IToBTOpenue, 0000IIEHNE 1
22 CHCTeleaTmaum 311112&11/1171. Eubmiorexa [JOK
https://m.edsoo.ru/b699ad0c
OnucarenpHasi CTaTUCTUKA
[ToBTOpenue, 060061IIeHUE U
cucTeMaru3anus 3HaHui. OMbITHI bu6mmoreka [IOK
23 :
C PaBHOBO3MOXHBIMHU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITHUSIMHU
[ToBTOpenue, 060061IIeHUE U
24 cuctemarusaius 3HaHu. OnbITHI bubnmnorexa [IOK

C PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMHU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

[ToBTOpeHnue, 0600IIEeHNE 1
CUCTeMaTH3alMsl 3HAaHHUH.
Brrunciienue BeposTHOCTEM
COOBITHIA C TPUMEHEHHEM (hOPMYJT
U rpauyecKux MeTo10B
(xoopauHaTHAs NpsAMas, AepeBo,
nuarpamma Ditiepa)

bu6moreka [JOK
https://m.edso0.ru/272910f5

26

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHsl 3HAaHHH.
Brrunciienue BeposTHOCTEM
COOBITHUH C TPUMEHEHHEM (POPMYIT
U rpauyecKux METOI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditiepa)

bu6mmorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
Brruucnenue BepostHocTel
COOBITHI C TPUMEHEHHEM (POPMYIT
U rpaduyecKkux MeTo/10B
(xoopauHaTHas mpsimMast, 1epeBo,
Juarpamma Oiiepa)

bu6nmoreka [JOK
https://m.edso0.ru/5964f277

28

[ToBTOpenue, o6obIIeHNE U
cHUCTeMaTU3alrs 3HaHH.
Boruncnenue BeposiTHOCTEN
COOBITHI C TPUMEHEHHEM (POPMYIT
U rpauyecKkux MeTo/10B
(koopauHaTHAs psiMast, 1ePEBO,
nuarpamma Jusepa)

bu6mmorexa [JOK
https://m.edsoo.ru/e71debe4



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

[ToBTOpeHue, 0600IIeHUE 1
CHCTEMAaTH3allMs 3HAHUH.

Bbubmoreka [JOK

29 Crny4daiiHble BETUYUHBI U . https://m.edsoo0.ru/00b2efb3

pacrpeneneHus
bu6mmoreka [JOK

30 Hrororas koHTpobHAL paboTa 1 https://m.edsoo.ru/0fd6d597
[ToBTOpEHME, 0000ITICHHE 1

31 CHCTEMAaTU3alMs 3HAHUI. 1 bubmoreka [JOK
CrnyuaiiHble BEJIMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeeseHus
[ToBTOpeHue, 0600IIeHUE 1 bu6mmoreka [JOK

32 . 1 _
CHUCTEMAaTH3alMs 3HAHUH. https://m.edsoo.ru/aeal298c
MareMaTudeckoe OKugaHnue
CIIy4ailHON BEJIMYMHBI
[ToBTOpeHnue, 0600IICHNE 1

33 CUCTEMAaTH3alLMs 3HAHUH. 1 bubmnoreka [IOK
MaremMaTHu4ecKoe OKUIaHNE https://m.edso0.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI

34 [ToBTOpeHnue, 06001IeHIE U 1 bu6nmoreka [JOK
CHUCTEMaTH3alMs 3HAHUH https://m.edso0.ru/5006273e

OBILEE KOJIMYECTBO HACOB I1IO 34
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HOYPOYHOE IIVTAHUPOBAHMUE Teopusi BepoOATHOCTH M CTATUCTUKA (YIJIy0JIeHHbIH YPOBEHbD)

10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KounTtpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYeHUsI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcsl

I'pad, cBsa3HBIi rpad), npeacTaBieHne
3a/1a4¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJIEHTHOCTb) BEPIIHHBI.
[Tyts B rpade. Llenu 1 uukIIb

I'padb1 Ha 10CKOCTH. JlepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CryyaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
cilydaiiHble cOObITHSA. DeMeHTapHbIe
COOBITHS (MCXOIbI)

BeposatHocTh ciiyyaifHOTO COOBITHSL.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMHI

KonrtponsHas pabora Nel

[Tepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOXKEHUS
BEPOSITHOCTEMN

VYcioBHast BEpOATHOCTD. Y MHOKEHHE
BeposiTHOCTEN. DOpMyIia yCI0BHOM
BEPOSTHOCTH

YcioBHast BEpOATHOCTh. Y MHOXKEHUE
BeposiTHOCTEN. DOpMyTa yCI0BHON
BEPOSATHOCTH

10

dopmyiia MOJTHON BEPOSITHOCTH




11

®opmyna baiieca. HezaBucumbie
COOBITHS

12

KomOunaropHoe npaBuiio yMHOXKECHUSI.
[TepecranoBku u dakrTopua

13

Yucno coueranuit. TpeyroabHuk
[Tackains

14

®opmyna buHoma Herotona

15

KonTponbHas padora Ne2: "I'padsr,
BEPOSITHOCTH, MHOXECTBA,
KoMOMHATOpHKA"

16

bunHapHbIl ciy4ailHbIM ONBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ncnsiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUHN JI0 IEPBOTO
ycrexa

17

CepI/m HE3aBHCHMBIX MCHBITAHUHN a0
IIEpBOro ycClicxa

18

Cepust HE3aBUCHUMBIX UCTIBITAHUN
bepuymm

19

CiydaiiHblif BBIOOp M3 KOHEUHOU
COBOKYITHOCTH

20

[TpakTuyeckas pabora ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX TaOJIHIL

21

Crnyyaiinas BennunHa. Pactipenenenue
BEpOSTHOCTEN. [Inarpamma
pacrpeneneHus

22

Onepaunu Haj cay4aiiHBIMU
BenuuuHamu. [Tpumepst
pacnpeneneHuid. bunapHas cinyvaiinas
BEJIMYMHA

23

I'eomerpuueckoe pacrpeneneHue.
bunomuaneHOE pacnpeneneHne




24

Matematuueckoe 0Xu1aHue
cinydaiiHoM Ben4urHbl. COBMECTHOE
pacrpeneieHue IByX CIIy4aiHbIX
BEJINYHMH

25

HezaBucumebie citydaiiHble BETUYUHBIL.
CBolicTBa MaTEeMaTHYSCKOT'O
OXXHIaHuI. MaTeMaTH4ecKoe
OKHMJIaHWE OWHAPHOM CITydailiHOU
BEJTMYHMHEI

26

Marematnueckoe 0KUaaHue
TEOMETPUUECKOr0 1 OMHOMHAIILHOTO
pacrpeaeneHmit

27

I[I/ICHep CHA U CTAHJAapPTHOC
OTKJIOHCHHC

28

Jucnepcust OMHApHOI CiTy4yaifHON
BenmurHbL. CBOMCTBA AUCIIEPCHA

29

KontponsHast pabora Ne3:
"HUcnsrtanusa beprym. Ciny4daiinsle
BEJIMUMHBI U pacrpeaeneHus"

30

MareMaTruueckoe OXXHNIAHHUC
MMPOU3BCACHU U NTUCIICPCUS CYMMBI
HE3aBUCHMBbIX CHy‘I&fIHBIX BCJIIMYH

31

Jucnepcust GMHOMHUATBHOTO
pacnpenenenus. [Ipaktruueckas padora
C UCIIOJIb30BAHUEM IJIEKTPOHHBIX
TabIHIL

32

Jucnepcus u ctanaapTHoe
OTKJIOHEHHE I€OMETPUYECKOTO
pacripenenenus. . [Ipaktuueckas
paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TaOJIUI]




33 ‘ O00011eHNEe U cCUCTEMATU3AMs] 3HAHWI 1
34 ‘ O00011IeHNE U cUCTEMATU3AIAS 3HAHUN 1
OBIIEE KOJIMYECTBO HACOB IIO 34
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11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KounTtposbHbie
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3y4eHHst

JIeKTPOHHbIE
undposBbie
o0pa3oBaresibHbIE

pecypcsl

HepasenctBo YeObimena. Teopema
Yeonimena. Teopema bepaymnu. 3akon
OOJIBIIINX YHUCEIT

HepasenctBo YeoOrnimera. Teopema
Yeonmmera. Teopema bepryum. 3akon
OOJBIINX YHCeT

HepasenctBo YeoOrniera. Teopema
UYeonmmeBa. Teopema bepaysumu. 3akoH
OOJBIINX YHCeT

Br10opouHbIif MEeTO HCCIeIOBAHUI

HpaKTI/ILIeCKaH pa60Ta C UCIIOJIb30BAHUCM
OJICKTPOHHBIX Ta6J'II/II_I

I'eHepaiibHast COBOKYIIHOCTB U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU T€HEPAIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['enepanbHasi COBOKYHOCTD U cirydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU T€HEPAIBHOM COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHnBaHuE BEPOATHOCTEN COOBITHI TTIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUILINX TUIIOTE3 C IOMOLIBIO CBOMCTB
M3YYEHHBIX paclpeaerIeHun

10

Craructuueckas runoresa. IIposepka
MPOCTEUIIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin




11 Kontposbnas padora Nel 1
12 [IpruMepbl HEMPEPBIBHBIX CIyYaHBIX 1
BeNMYMH. OYHKIUSA IUIOTHOCTH BEPOATHOCTH

PaBHoMepHoe pactipenenenue. [Ipumepsl

13 3a/1a4, IPUBOASIINX K I0Ka3aTEIbHOMY U K 1
HOPMAaJIbHOMY pacIpeIesIeHUsIM

1 @OyHKIMS IIOTHOCTH BEPOATHOCTH 1
MI0KA3aTeIbHOIO paclpeacaeHus

15 @DyHKIMS ITIOTHOCTH BEPOATHOCTH 1
HOPMAaJILHOT'O PAaCIpeeTICHHS
[TocnenoBaTrenbHOCTh OMHOYHBIX

16 HE3aBUCHMBIX cOOBITHI. [Ipumep 3amaun, 1
HNpuBOJALLEH K pactipenenenuto [lyaccona

17 [IpakTuueckast paboTa ¢ UCHOIb30BaHUEM 1
3JIEKTPOHHBIX TAOIHUI]

18 KoBapuanus A1ByX ci1y4aiiHbIX BEJTMUHH. 1
Koadduunent koppensuuu

19 CoBMecTHBIE HAOJIOJICHNS IBYX BEJTMUUH 1

20 Br16opounslii K03 (HUITMEHT KOppesSuu 1

21 Paznnune mexny TMHENHOM CBA3BIO U 1
NPUYHHHO-CIIEICTBEHHOM CBS3BIO

22 Jluneiinas perpeccus 1

23 [pakTrueckas paboTa ¢ UCTIOIb30BaHUEM 1
AIIEKTPOHHBIX TaOJIHIL

24 [IpencraBnenne TaHHBIX € TOMOIIBIO TAOIUI] 1
U larpamm, ornucaresiabHas CTaTUCTHKA

o5 OMBITHI C PABHOBO3MOKHBIMHU 1
3JIEMEHTAPHBIMUA COOBITUSIMHU

26 Brrunciienne BeposiTHOCTEH COOBITHH ¢ 1
npuMeHeHueM Gopmyin
Brruucnenue BeposTHOCTEH COOBITH C

97 IPUMEHEHHEM TpapUUECKUX METOAOB! 1

KOoOpAruHaTHa#A rpsamas, 1CpeBo, Juarpamma

Ditnepa




28 Ciy4aifHbIe BEJTMYMHBI U pACIIPEICIICHUS 1

29 KonTtponsHas pabota: "BeposTHOCT U 1
cTaTucTuka"

30 MareMaTuueckoe 0KHIaHUE CIydaiHOM 1
BEJIMYMHBI

31 Maremarnueckoe 0OKUAaHUE CIIy4anHON 1
BEJIMYHHBI
Borunicnenue BeposiTHOCTENH COOBITHI C

32 npuMeHeHneM GopmyIn u rpaguuecKux 1
METO/I0B
Borunicnenue BeposiTHOCTENH COOBITHI C

33 npuMeHeHneM GopMyIT U rpaduaecKux 1
METO/IOB
CrnyyaiiHble BETUYMHBI U PaCIPEICICHHUSL.

34 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU 1
BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIeMOr0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CPEIHEr0 00111ero 00pa3oBaHusA
pe3yJibTaTa
1 Yucna ¥ BEIUUCICHUS
11 OnepupoBaTh MNOHATUSMU: PALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U I€CATUYHASI JPOOb, IPOLIEHTHI
12 Bemmonuate  apudmernyeckue omepauuMud € palUMOHAIBHBIMU U
' JIeMCTBUTENILHBIMU YUCIIAMU
13 BbimonHATe  npuOMMKEHHBIE  BBIYMCICHMS, HCIOJB3YS  IpaBUjIa
' OKpPYIJICHUS, IeJ1aTh IPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN
OnepupoBaTb NOHATHAMHU: CTEIIEHD C LIEJIBIM IIOKAa3aTeNIeM, CTaHAApTHAs
14 ¢dopma 3anucH 1eHCTBUTENBHOTO YHCia, KOPEHb HaTypajbHOMN CTENEHH;
' MCIOJIb30BAaTh MOAXOIALIYI0 (OPMY 3aIIUCH AEHCTBUTEIbHBIX YHCEN IS
peleHHs IPAaKTUYECKUX 3ajiay U MPeICTaBICHUS JaHHBIX
OnepupoBaTh NOHATHIMH: CUHYC, KOCUHYC Y TAHI'€HC IIPOM3BOJILHOTO
15 yIJ1a; UCMOJIb30BaTh 3alMCh MPOMU3BOJIBHOIO YIja yepe3 oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU
2 VYpaBHEHUS U HEpaBEHCTBA
OnepupoBaTb MOHATHSMH: TOXAECTBO, YypPaBHEHHE, HEPABEHCTBO,
2.1 1enoe, palnvoHalIbHOE, HWPPALUOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
29 BeimonuaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUH H
' pelaTs TPUrOHOMETPUYECKHUE YPABHEHUS
Beimonuare npeoOpa3oBaHus LEJBIX, paloHaIbHBIX u
2.3 UPPALMOHATIBHBIX BBIPAKEHUN W peIIaTh OCHOBHBIE THIBI LENbIX,
palnMOHAIBHBIX U HPPALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHUS U HEPABEHCTBA JJISl PELICHUS MaTeMaTHYECKUX

3aj1a4 W 3a/1a4 U3 pa3IMuHbIX 00JacTell HAyKHU U peabHON )KU3HU




MOHGHHpOBaTB PCATBHBIC CUTyallUW Ha SA3BIKC anre6p1>1, COCTaBJIATH

BBIPQXXCHUS, YPAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3aJayH,

2 UCCIIEIOBATh MOCTPOCHHBIE MOJETU C HCIOJIh30BAaHUEM alllapara
anreOpsl
3 OyHKIUU ¥ TpapuKu
OnepupoBaTh MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3aaHUs (PYHKIUH,
3.1 00acTh OmpeAeseHuss M MHOXKECTBO 3HaueHWH (yHKIMH, rpadux
(GyHKIIMH, B3aMMHO 00paTHbIE (PyHKIIMH
"’ OnepupoBaTh MOHATUSMU: YETHOCTb U HEUETHOCTh (DYHKIMHU, HYIU
' (GYyHKINHT, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBathk rpaguku GyHKIUN AJIs pelICHUs YpaBHEHHIMA
24 Ctpouth M uuTaTh Trpa@uKd JUHEHHOW (YHKIMH, KBaApaTHYHOU
' (GyHKINH, CTETIEHHON ()YHKIIUH C LIETBIM MTOKa3aTesIeM
Hcnonb3oBare rpadukn (QyHKIOUA A7 WCCIIEAOBAaHUS MPOIECCOB U
35 3aBUCUMOCTEH MPH pPEIICHUH 3a]a4 U3 JPYTUX Y4EeOHBIX MPEIMETOB U
' pealbHOM KHU3HU, BbIpaXaThb (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJINYNHAMHA
4 Hauana matemaTtndeckoro aHaimsa
41 OnepupoBaTh MOHATHSAMMU: IOCIIEAOBATENBHOCT, apupMeTHdecKas M
' reoMeTpUIecKas TPOTrPEeCCHH
OnepupoBaTh MOHATHAMU: OECKOHEUHO YOBIBAIOIAsi T€OMETpHUECKast
4.2 nporpeccus, cymMMa OECKOHEYHO YOBIBalOIIEll TreoMeTpHuecKon
MPOTPECCHU
4.3 3agaBath OCIEA0BATENILHOCTH PA3IMYHBIMU CIIOCOOaAMHU
44 Hcronb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH W IPOIPECCHM It
' peIIeHHs peaTbHBIX 3a/1a4 PUKIIAJHOTO XapaKTepa
5 MHoecTBa U JOruka
5.1 OnepupoBaTh NOHATHIMU: MHOXXECTBO, ONIEPAIIIH HaJl MHO>KECTBAMHU
Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN armapaT Ui OTHCAHHS
5.2 peanbHBIX TPOIECCOB W SIBJICHWH, NMPHU PEHICHWH 33134 3 JAPYTHX
y4eOHBIX PEIMETOB
53 OnepupoBaTb MOHATHSIMU:  OIpENENIIEHUE, Teopema, CIIEAICTBUE,

J0Ka3aTrCJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHUS] OCHOBHOM
NPOBEPSIEMOI0 .
0o0pa3oBaTe/ibHOI MPOrpaMMbI CPpeIHero o01ero 00pa3oBaHusi
pe3yJabrara
1 UYucna ¥ BEIYMCIIEHUS
OnepupoBarh NOHATUAMU: HATYPaIbHOE, LEJI0E YNUCII0; UCII0JIb30BaTh
11 MIPU3HAKU JIEIMMOCTH LEJbIX YHUCEN, Pa3I0KEHUE YMCiia Ha IPOCThIE
MHOKHTENH [Vl PELIEHUS 3a1a4
1.2 OnepupoBarh NOHATUEM: CTENIEHD C PALIMOHAJIBLHBIM I10KA3aTENIEM
13 OnepupoBaTb  MOHATUAMHU: JIoTapu(M  4YMClA, JAECATUYHBIE U
' HaTypaJbHbIE JJOrapupmMbl
2 VYpaBHEHMsI 1 HEpAaBEHCTBA
[IpuMeHsTH CBOMCTBA CTENEHM I MPEOOpa30BaHMsI BbIpAKEHUH,
2.1 OIIEpUPOBATh NOHATHUAMU: IIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIbI IOKA3aTEJIbHBIX YPABHEHUN 1 HEPABEHCTB
BoinonHsATe npeoOpa3oBaHus BBIpaKEHUHM, COoAep KalluX Jorapu@msl;
59 ONEpUPOBATh  TMOHATHUSAMHU:  JIOTapU(PMHUECKOE  YpaBHEHHE U
' HEPaBEHCTBO; peIIaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUN U
HEPaBEHCTB
2.3 HaxoauTs pemenus npocTeInx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATHUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHHM U €€
2.4 pELIEeHNE; NCII0JIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN IS PELICHUS
MPaKTUYECKHX 3aja4
25 HaxomuTe pemieHuss mOpoOCTEHMIIMX CHCTEM UM COBOKYITHOCTEHN
' palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonennpoBaTh peajibHblE CUTYallMM Ha SI3bIKE anreOpbl, COCTaBIATH
26 BBIPAKEHUS, yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a]1a4H,
' UCCIIEIOBaTh IMOCTPOCHHBIE MOJETN C HCIOJIb30BAaHUEM armapara
anreopsl
3 OyHKIHH U TpaPuKu
31 OmnepupoBarh MOHATUSAMH: TEpUOAMUYECKass (YHKIHSA, MPOMEXKYTKH

MOHOTOHHOCTH (DYHKIIUHU, TOYKHU SKCTpeMyMa (pyHKITUH, HanOoJIbIee 1




HaMMeHblIee 3HAYCHUS (PYHKIIUHM Ha IPOMEXKYTKE; UCTIOJIb30BATh UX JIIA

uccineoBanus PYHKIMH, 331aHHOM Tpadukom

OnepupoBaTh MOHATUAMU: TPaPUKH MMOKa3aTETHLHOMU, JIorapuHMUIecKOn

3.2 U TPUTOHOMETPUYECKHUX (YHKLUH; N300pakaTh UX Ha KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIb30BATH I PEILICHUSI yPaBHEHUI U HEPABEHCTB
N300pakath Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JIMHEHHBIX
3.3 YPaBHEHMH M MCIIOJIB30BaTh WX JJIsl PELICHUS CUCTEMbI JIMHEHHBIX
YpaBHEHUI
34 Hcnonp3oBare Tpaguku (QYyHKIMNA AT UCCIEIOBAHUS IPOLECCOB H
' 3aBHCUMOCTEH U3 IPYTUX YUEOHBIX AUCIUIUTAH
4 Hauana Mmaremarnueckoro aHanmsa
OnepupoBaTh TOHATUSMH: HENpEephIBHAS (YHKIUS, IPOU3BOTHAS
4.1 (GYHKIIUM; HMCMOJb30BaTh T'E€OMETPUUECKUA M (DU3HUECKUN CMBICT
IIPOU3BOHOM JUIs pELICHUS 3a1a4
42 Haxomute mpoWM3BOAHBIE AIEMEHTAPHBIX  (DYHKIMH, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA
Hcnonp30BaTe MPOM3BOAHYIO JUIi  MCCIIEAOBaHMsA (YHKIMM Ha
4.3 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIIEIOBAHUS
K IMTOCTPOCHHUIO TPpaPrKoB
W Hcnonb30BaTh MPOU3BOAHYIO /7Sl HAXOXKJCHHUS HAWTYYLIEero pelieHus
' B IIPUKJIAJHBIX, B TOM YHCIIE COLIMATIbHO-DKOHOMUYECKHX, 3a1a4ax
A5 OmnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass WU HWHTErpaji; MOHUMATb
' reoMeTpUUYecKnil ¥ (PU3MYECKU CMBICI HHTErpaa
46 Haxomuths mnepBooOpa3Hble 3J€MEHTapHBIX (QYHKIMHA, BBIYUCIATH
' unTerpan no gopmyne Hetorona — Jleitbuuna
47 Pemares npukiagHble 3a1a41, B TOM YHCIIE COLMATbHO-3KOHOMUYECKOTO

n (1)I/I3I/IquK01" 0 XapakTepa, CpCACTBAMU MATEMATUYCCKOT'O aHaJIn3a

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMOBI

10 KJIACC




Kon

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM

NpOBePsAEMOro .
pesyIbTaTa o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeAHEro oo0ero 00pa3oBaHus
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MPSMas, INIOCKOCTh
- [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX MIPU PELICHUN
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTh W TEPICHIUKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
24 KnaccudunupoBars B3auMHOE PacloiokeHHe MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBath MOHATUAMU: IBYTPAHHBIN YTOJI, TPaHH JBYTPAHHOTO YTJIa,
7.5 pedpo IBYrpaHHOTO YIJia, JUHEWHBIA yroyl JBYIPaHHOTO yrIJia,
rpajiycHasi Mepa JABYTrpaHHOTO yIjia
OnepupoBath NOHIATUSIMH: MHOTOI'PAHHUK, BBITYKJIBINA M HEBBITYKIIBIH
7.6 MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, MIPaBUIILHBII
MHOTOTPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MMHUpaMHaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TapaJiIeNIeUIe 1, Kyo)
KnaccudumupoBath MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS  JUIsS
-8 knaccupukanuyd  (BBIMYKJIbIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKU,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE W HAKJIOHHBIC TIPU3MBI,
napasieenune/bl)
29 OnepupoBaTh MOHSITHSIMHU: CeKyIas IJIOCKOCTB, CeUeHue
' MHOTOTPaHHUKOB
210 OOBSICHATh TPUHIMIIBI  TIOCTPOSHUS  CEYCHHM MHOTOTPAaHHUKOB,
' WCIIONB3Ys METOJ] CIE/I0B
Ctpouth ceueHUss MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTENKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, COOKy, CHU3Y




7.12

Pemrate 3ala4i Ha HAXOXKACHHUC rCOMCTPHUICCKUX BCIIMYUH 110 o6pa3uaM
WK aJiroputMam, MnMpuMEHAA M3BCCTHBIC aHAJIUTUYCCKHUE MCTOJBI IIPpU
peIICHUM CTAaHAAPTHBIX MATCMATHYCCKUX 3a/a4 Ha BBIYHCIICHHC

paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKH O HpHMOﬁ, OT TOYKH OO

IJIOCKOCTH, MCKY CKPCIIUBAIOIIUMUCS IPAMBIMUA

7.13

Pemiats 3ala41 Ha HAXOKACHUEC I'COMETPUICCKUX BCIIMYUH 110 06pa3uaM
WX aJIrOpUTMaM, IMPUMCHASA M3BECTHBIC aHAJIUTHUYCCKUE MCETOJbI IIPpHU
pPCHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYHCIICHHUEC YIJIOB
MCKAY CKPCHIMBAOIIHUMHUCA MIPSAMBIMHA, MCKIAY HpHMOﬁ H IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYT'PAHHBIX YITIOB

7.14

Bbrancnsate 00bEMBI M IUJIOUIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpusma, mnOHpamMuga) C  OpUMEHEHHEeM  (OpMyI,  BBIYUCIATH
COOTHOIICHUS MEXTY IIJIOIIAIIMU IIOBEPXHOCTEH, 00bEMaMU IO T00HBIX

MHOI'OI'paHHHKOB

7.15

OHepI/IpOBaTL HNOHATHUAMHA: CUMMCTPHUS B IIPOCTPAHCTBC, HCHTP, OCh U

IJIOCKOCTh CHMMETPHH, LIEHTP, OChb U MJIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh U WHTEPHIPETUPOBATH MHPOPMALIUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYypax, MpPeACTaBICHHYIO Ha

yepTekax U pUCYHKax

7.17

[TpumeHsTh reomMeTpruyecKue (PaKkThl JJIsl PELICHUS CTEPEOMETPUUECKIX
3a[a4, MPEIOIaraloluX HECKOJBKO IIarOB PEIIEHUs, €CIU YCIOBHSA

MIPUMEHEHUS 33JIaHbI B SBHOU (opme

7.18

[IpuMeHATH HpocTeNIINe NPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX

3a1a4

7.19

HpI/IBO)II/ITB IpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

KN3HU, paClliO3HABATh ITPOABJICHUEC 3aKOHOB I'€COMETPHHN B UICKYCCTBEC




[IpuMeHsTh TONydYE€HHBIE 3HAHUSA Ha [MPaKTUKE: AaHaJIU3UPOBATh
peasbHbIe CUTYallUd M MPUMEHSTh U3YyYEHHBIEC MOHSTHS B IMPOIECCE

MOKCKA pEeIIeHUsT MaTeMaTU4ecku C(HOPMYIUPOBAHHONW MPOOIEMBbl,

7.20 MOJIEJIMPOBATh PEAJIbHBIE CUTYALIUU HA SI3BIKE T€OMETPUH, UCCIIEN0OBATD
HOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHUEM I'€OMETPHUUECKUX HOHATHH U
TEopeM, amrapara anreOpbl, permarb MPaKTHYECKUE 3a/1a4H, CBSI3aHHbIC
C HaX0XXJICHHEM I'€OMETPUYECKUX BEIMUNH
11 KIIACC
Kon IIpoBepsiemble NpeiMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPoBEPSIEMOro 00pa3oBaTe/IbHOI MPOrPpaMMbI CPeIHEro 001ero 00pa3oBaHmsi
pe3yJibTaTa
6 I'eomerpust
OmnepupoBatb HOHATHAMMU: LHWIMHApPUYEcKas IIOBEPXHOCT,
6.1 o0pasyronme TWIMHAPUIECKON TMOBEPXHOCTH, IMIMHIP, KOHUYECKAs
' MOBEPXHOCTh, O0Opa3ylolMe KOHMYECKOW MOBEPXHOCTH, KOHYC,
chepuyeckas MOBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpauieHus (LUIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CTIOCOOBI TIOTYYEHUS TEJT BPAIICHHS
6.4 KnaccugunupoBaTs B3auMHOE pacioiokeHue cepsl ¥ MIOCKOCTH
OmnepupoBarh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTa,
6.5 BBICOTa CErMEHTA, MAPOBOW CJIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA
IaPOBOTO CJI0s, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEM TN BpalleHHs,
' TE€OMETPHUECKUX Tell C MPUMEHEHUEM (HOPMYIT
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cdepy U
6.7 ONMCaHHBIN 0KOJIO ceprl, chepa, BOUCAHHAST B MHOTOIPAaHHUK WIJIH
TEJIO BPAIICHUS
6.8 BBIUMCIATE COOTHOLIEHUS MEXIY IUIOIAASIMH TOBEPXHOCTEH U
' 00bEMaMU TOJJOOHBIX TE
6.9 N300paxxaTh n3ydaeMble GUTypbl OT PYKH U C IPUMEHEHUEM IPOCTBIX

YEPTEKHBIX UHCTPYMEHTOB




6.10

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXHU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (pUryp: BUI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel

BpallCHUsA

6.11

W3Bnekarb, HHTEPIIPETUPOBATh U MPEOOpPA3OBbIBaTh MH(POPMALINIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPECTaBICHHYIO Ha

YyepTexkax U pUCyHKax

6.12

[TpumensTh reomeTpudeckue HakThl IJis PELUICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEeANoIaraluX HECKOJIbKO LIaroB PEIICHUs, €CIU yCIOBUS

MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

OHCpI/IpOBaTB IIOHATHUCM: BEKTOP B ITPOCTPAHCTBEC

6.14

BremoaHATh ﬂCﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOXCHHA BEKTOpA HA YHCJIO, 06T)$ICH$ITI), KaKMMH CBOWCTBaMHU OHH

00J1a1ar0T

6.15

[IpumensTH IpaBUIIO NapauIEICIHUIE A IPU CI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JACKAPTOBBI KOOPAMWHATHI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
yrojia MeExay BCKTOpaMH, CKaJIPHOC IMIPOU3BCACHHUE BCEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITTAHAPHBIC BEKTOPLI

6.17

HaxoauTth cymMMy BEKTOPOB M MPOU3BEIEHUE BEKTOpa HA YHMCIIO, YToJl
MEX/1y BEKTOpaMH, CKaJspHOE MPOU3BEICHHUE, PACKIAAbIBaTh BEKTOP

10 IBYM HCEKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTL IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemare mpocreiimme TreoMeTpUYECKHE 3aJa4d  Ha IPUMEHEHUE

BCKTOPHO-KOOPAMHATHOTO METOda

6.20

Pemares 3amaym Ha J0KAa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIIEHHH U
HaXO0XJACHHE TEOMETPUUECKUX BETUYHH MO0 00pasiiaM Wl allfOpUTMaM,
MPUMEHsIST W3BECTHBIE METOJIbI TPU  PEIICHWH CTaHAapTHBIX

MaAaTEMAaTHUYCCKUX 3a1a4

6.21

HpI/IMCH}ITB HpOCTeI‘/’II_HI/IC IporpaMMHBIC CpEACTBA U BJICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CUCTCMBI IIPpU PCIICHHU CTCPECOMCTPHUYUYCCKUX

3a1a4

6.22

[IpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

KHU3HH, paCliO3HAaBaTh IIPOABJICHUEC 3aKOHOB I'€COMETPUN B HCKYCCTBC




6.23

[IpuMeHsATh TONyYEHHBIE 3HAHUS Ha TMPaKTHKE: aHaJIU3HpPOBATh
peanbHbIe CUTyallMd M NPHMEHSTH W3y4YCHHBIC MOHSATHS B IpOIECCe
MOMCKA pEUICHUS MaTeMaTHYeCKHu COOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh peajbHbIe CUTYAIlMH Ha S3bIKE T€OMETPUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENTU C UCTIOIH30BAHUEM T€OMETPUUYECKUX MOHIATUN U
TEopeM, ammapara anreOpbl, pemaTh IPaKTHYECKHE 331a49H, CBI3aHHBIC

C HaXOXJACHUCM I'COMCTPHUYCCKUX BCIIMUNH




ITPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OCHOBHBIE TTOHSATHUS CTCPCOMETPUH. Tqua, npsmasd, IJIOCKOCTb, IMPOCTPAHCTBO.
ITonstue 00 AKCMOMAaTHU4YCCKOM IIOCTPOCHUH CTCPCOMETPUHU: AKCHUOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

B3aumHOE pacmonokeHuWe IpsMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECs,
napajuleJIbHble M CKpelMBaromuecs npsMble. [lapamienbHOCTs NpSMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapaulelIbHbIE MpsIMBIE B NPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPSMBIX, MAapaJUICIBbHOCTh MPSIMOW M IUIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YrOJI MEXKIAy MNpPAMBIMA B IPOCTPAHCTBE.
[TapajienbHOCTL  IUIOCKOCTEH: napajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX IUIocKocTed. IlpocTteiiiime mpocTpaHCTBEHHblE (QUIypbl Ha

IIOCKOCTH: TETPAdAP, KY6, napajjieJIcnmIic [, IoCTpoOCHUC CEeUeHUH

7.3

[lepnieHAUKYIAPHOCTE MPSAMOM M INIOCKOCTH: IEPIEHIUKYISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MpsSMbIE MAPAJUICIbHBIE W TNEPIEHINUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTrOJ MEXIY IPSIMON U
IJIOCKOCTBIO,  IBYI'PAHHBIA  YroJl, JIMHEHWHBIA Yrojl [JBYI'PAaHHOIO  yIJa.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT MPSAMOH JI0 TUIOCKOCTH, MPOEKIUs (PUTYpHI Ha MJIOCKOCTh. [lepneH Ky IsIpHOCT
IJIOCKOCTEN: MPU3HAK NEPICHANKYISIPHOCTH ABYX IIIOcKocTed. TeopeMa o Tpéx

TNCPIICHAUKYJIApax

74

[IoHsATHE MHOIOrpaHHUKA, OCHOBHBIE DJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrospHas
pU3Ma, TPAaHU U OCHOBAHMs NMPHU3MBI, IpAMasi U HaKJIOHHAs MPHU3MbI, OOKOBas U
MTOJTHAS ITIOBEPXHOCTH MIPU3MBL. [Tapannenenunen, MIPSAMOYTOJIBHBIN
napajuienenumnes u ero coucrsa. Ilupamupa: n-yronpHas nupamuza, IpaHu U
OCHOBAHHUE MUPaMUbl, OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI, IPAaBUIIbHAS U

yceuéHHas nMpaMpja. OJEeMEHThl Mpu3Mbl M nupamuibl. [IpaBuibHbIE




MHOTOTPaHHUKH: TOHSATUE MPABUJIHBHOTO MHOTOTPAaHHUKA, MpaBUIbHAS MPU3Ma U
MpaBUjibHAs TUpaMUJa, MPAaBWIbHAS TPEYrojibHash NUPaMHUAA U IPaBUIIbHBIN
teTpasap, KyO. [lpeacraBneHue O MNpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,

nonexalap v ukocadipyrue CeueHust pu3Mbl U MUPAMUIbI

75

CuMmMmeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIILHO TOYKH, TPSIMOIA,
IUIOCKOCTU.  DJIEMEHTHl CUMMETPUM B  MNUpaMUAax, Mapajuienenunenax,

IMpaBHUJILHBIX MHOI'OTPaHHUKAX

7.6

Bbluuciienue 31€MEHTOB MHOTOIpaHHHUKOB: pEéOpa, AuaroHanu, yriasl. Ilmomans
OOKOBOW IIOBEPXHOCTHM M IOJHOM TOBEPXHOCTH MpPSIMON MpPHU3MBI, IJIOLIA]b
OCHOBaHUH, TeopeMa 0 O0KOBOM MOBEPXHOCTU NPpsAMOI ipu3Mel. [ iommans 6okoBoit
MIOBEPXHOCTU U TMOBEPXHOCTH HPaBUIBHON HHUpaMHbl, Teopema O IUIOIAAU

yceuéHHoii nupamusl. [lonarue 06 06béme. O0BEM MUpamMuIbl, TPU3MBI

1.7

[logo6uple Tema B  mpocTpaHcTBe. COOTHOLIEHUS  MEXKIY  IUIOMIAISIMH

MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsiemMblii 31eMEHT COAEPKAHUSA

6

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yollne MIIMHIPUYECKON MOBEPXHOCTH,
OCb UWIMHApPUYECKOW moBepxHOcTH. LlummHap: ocHoBanus u  OoKoBas

MOBEPXHOCTh, 00pa3yrolias ¥ 0Ch, IIIOIIA b OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3ylooIlne KOHHUYECKON TOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH oBepXHOCTH. KOoHyC: OCHOBaHMe U BepIllMHA, 00pa3yrolas
U OChb, IUIOMIAJh OOKOBOW W TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:!

oOpa3yroIiye 1 BbICOTa, OCHOBAaHUS U OOKOBasi OBEPXHOCTh

6.3

Cdepa u map: ueHtp, paanyc, AMaMeTp, IUI0IIa1b MOBEpXHOCTH ceprl. Bzaumuoe

PpacCIoJIOKCHHUE C(I)epBI n IINIOCKOCTH, KacaTClbHas IIJIOCKOCTH K C(bepe, mjiomaab

cepbl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIIOCKOCTH. Pa3BépT1<a OUJIMHApA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCeHHUAd WU MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHbIMI

okoJto cdepsl, chepa, BnUcaHHAs B MHOTOTPAHHHK, FITH TEJIO BPAIICHUS

6.6

[Tonstne 06 06nEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 o0BEME
IPSMOYTOJIBHOTO TMapajuiesienunena u ciaencTsus u3z He€. OO0bEM LMIMHIpA,

koHyca. O0BEM mapa u miomanb chepsl




6.7

[MomoOueie Tema B mpoctpancTBe. COOTHOUICHHS  MEXKIY — IUIOMIAASIMHU

MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI

6.8

Ceuenust mwimHapa (apajuiesIbHO U MEPIEeHIUKYISIPHO OCH), CEYEHHUSI KOHyca

(mapaienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPIIMHY), CEUEHHUS LIapa

6.9

BekTop Ha miockoctu U B npocTpaHcTBe. CII0KEHHE M BBIUUTAHUE BEKTOPOB.
VYMHOXEeHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTopa o TpEM HEKOMILIaHAPHBIM
BektopaMm. IlpaBuno mnapamnenenunena. Pemenue 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII JEHCTBUM ¢ BEKTOpaMU

6.10

[IpsimoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTol MeXAy Bekropamu. CkaispHoe
MIPOU3BEIeHNE BEKTOPOB. BrIunciieHre yrioB Mexay NpSMbIMHU U IIJIOCKOCTSAMHU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUU N'€OMETPUYECKUX 3a/1a4

INPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeM blii DJIeMEHT CoACpKaHusA

Kon
6 Teopust BEpOSITHOCTEH U CTAaTHCTHKA
[Ipencrapnenne JaHHBIX C TOMOIIBI0 Tabmui u  auarpamm. CpemHee
6.1 apudMeTHuecKkoe, MenuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYEeHHUs, pa3Max,
JUCTIepCHUs M CTaHAApTHOE OTKJIOHEHHE YHCIOBBIX HA0OpOB
CrnyuaiiHple SKCIIEpUMEHTHI (OMBITHI) M Ciay4yailHble COOBITHS. DleMEHTapHbIE
coOpITus (Mcx0mbl). BeposTHOCTH citydaitHOoro coObiTus. bim3octh 4acToTsl U
6.2 BEPOSATHOCTH coObITHI. CiTydaiiHble OIIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
coObiTusiMU.  BeposiTHocTH  COOBITHIE B ONBITAX C  PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMU
63 Omnepanyu Haja COOBITUAMH: TiepeceueHHe, OO0bEeIUHEHHE, NPOTHUBOIOJIOXKHBIE
' cobbITus. narpammel Ditnepa. @opmysia ClI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHas BEpOSITHOCTh. YMHOXKEHHUE BEpOATHOCTEH. JlepeBo  ciydallHOTO
' skcnepuMerTa. @opmyiia moJHOH BeposTHOCTH. He3aBrucuMbie cOOBITHS
6.5 KomOunaropHoe mnpaBwio ymHOXeHHs. [lepectanoBkm u Qakropuan. Ywucio




coueranuii. Tpeyronbuuk Iackans. @opmyna 6uHoma HetoToHa

6.6

bunapHblil ciydaiiHbI ONBIT (MCHBITAHUE), ycleX U Heynada. HesaBucumele
ucnelTaHus. Cepusi HE3aBUCUMBIX HCHBITAaHUN 10 mnepBoro ycnexa. Cepus

HE3aBHUCHMBIX HCITBITAaHHUI BepHy.]'IJ'II/I

6.7

Crnyuaiinas BEJINYMHA. Pacnpenenenue BEPOSITHOCTEM. Hunarpamma
pacnpenenenus. Ilpumepsl pacripeneneHuii, B TOM 4YHCIE T€OMETPUYECKOE U

OUHOMHAIILHOE

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUS

Teopust BEpOSTHOCTEN U CTATUCTHKA

5.1

YucaoBbie XapaKTCPUCTHKHU CJIy‘-IB.fIHI:IX BCIIMYHMH: MaTCMaTH4YCCKOC OXHUJaHHC,
AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepBI IMPUMCHCHUA MAaTCMATUICCKOI'O
OXXHAaHWsA, B TOM 4YHUCJIC B 3agadax H3 HOBCGILHGBHOﬁ KU3HH. MaTeMaTH4ecKoe
OXXHAaHUC 6HHapHOI>’I CJ'Iy‘-IElfIHOfI BEIMYMHBL. MaTeMaTuueckoe OKNJaHHUEC CYMMBI
CJ'Iy‘IZlfIHBIX BeIMYHH. MaTeMaTuuecKoe OXHNJAaHUC U JUCTICPCUA TCOMETPUICCKOT'O

1 OMHOMHAJIBHOTO pacrpeieleHui

5.2

3aKoH OOJBIIMX YUCEN U €ro pojib B HayKe, MpUpoe U obuiecTBe. BriOOpoUuHbIit

METOJ] UCCIICTOBAHNI

5.3

[Ipumepbl  HENpEepBIBHBIX  CIOydaWHBIX BeIWYMH. [IoHATHE O IUIOTHOCTH
pacrpenieneHus. 3aauu, NpUBOSAILINE K HOPMAIbHOMY pacipeienenuto. [lonarue

O HOpMaJIbHOM DPAaCIIpCACICHUN




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COlePKAHMUS

Kon
1 UYucna 1 BEIYMCIIEHUS
Pammonanbhbele  uncna. OOBIKHOBEHHbIE M JECATUYHbIE JApOOHM, MPOLEHTHI,
OEeCKOHEUHble  MepUOJUuYecKue  Jpobu. Apudmernyeckue omnepanuu ¢
11 panroHaTBFHBIMU YHCIIaMH, IPE0Opa30BaHMS YHCIOBBIX BhIpakeHul. [Ipumenenue
Apo0elt ¥ MPOLIEHTOB JUIsl PeLeHNs IPUKIIAJAHBIX 3a/1a4 U3 Pa3JInYHbIX OTpacie
3HaHUH U PEaNbHON KU3HU
HelictBuTtenpHble  4uciaa.  PanuoHanbHBIE M HMPpAlMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuyd ¢ JACHCTBUTEIbHBIMH duciaMu. [lpuOnmxEHHbIC
BBIUMCIICHUS], IPaBUIJIa OKPYIJICHUS, IPUKKJIKA U OIIEHKA Pe3y/bTaTa BEIUNCICHUN
Crenenp c 1iensIM nokaszareneM. CrannaptHas (opma 3anucu AeHCTBUTEIBLHOTO
13 yucia. Micnonb3oBanue noaxoasuie popMsl 3anucu JeHCTBUTENBHBIX YUCEIT IS
pelIeHns IPaKTUYECKUX 3a/1a4 U MPEACTAaBICHUS TaHHBIX
14 Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JeicTBUs ¢ apupMEeTHIECKUMU
' KOPHSIMH HaTypaJIbHOM CTETNIEHN
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEHMSI 1 HEpAaBEHCTBA
2.1 ToxnaecTBa u TOX/IECTBEHHBIE ITPEOOPa30BAHUS
95 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHoBHBIE
' TPUTOHOMETPHUYECKUE (POPMYIIBI
23 VYpaBHeHue, kopeHb ypaBHeHus. HepaBeHcTBO, pelieHue HepaBeHCTBa. Metoa
' MHTEPBAJIOB
2.4 Pemenue nienbix 1 ApoOHO-palMOHANIBHBIX YPaBHEHHUI U HEPABEHCTB
2.5 Pemrenne nppannoHanbHbIX YPaBHEHHU U HEPABEHCTB
2.6 Pemenue TpuroHOMETpUYECKUX YpaBHEHUM
97 [IpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTUYeCKUX 3ahad U

3a]1a4 U3 Pa3InYHbIX 00JIACTEeN HAYKU U PEaTbHOM KU3HU




3 OyHKIMH U rpaduKu
31 @ynkius, cnocoOwl 3aganus ¢yHkuud. I'paduk ¢ynkuun. B3anmuo oOpaTHbIe
' byHKIIN
39 OO6nacte ompeneneHus M MHOXKECTBO 3HaueHuid ¢ynkiuu. Hymu QyHxmmm.
' IIpomesxyTkH 3HAKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIUU
33 CreneHHas (QyHKIUS ¢ HaTypaJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoicTBa 1 rpaduk KOpHS N-0ii CTENeHN
34 Tpuronomerpuieckas OKpy>KHOCTb, OTIPE/ICIIEHNE TPUTOHOMETPUIECKUX (DYHKIUI
' YHCIIOBOTO apryMEeHTa
4 Hauana Mmaremarnueckoro aHainmsa
41 [TocnemoBaTenbHOCTH, CIOCOOBI 33aJaHMS IOCIENIOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
Apudmernueckas U reomerpuueckas Iporpeccuu. beckoHeuHO yObIBaroas
42 reomerpuueckas nporpeccus. Cymma OG€CKOHEUHO YOBIBAIOLIEH reoMeTpudecKoi
' nporpeccun. Gopmyna CIOXHBIX MPOLEHTOB. VCronb30BaHUE MPOTPECCUH IS
peleHusl pealbHbIX 331a4 IPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOTuKa
MHOXeCTBO, oOlepanuyd HaJ MHOXecTBaMu. Jluarpammbl Diinepa — Benna.
51 [TpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO armapaTa JJIsi OIMCAaHUs PeaTbHbBIX
MIPOIIECCOB M SIBJICHUH, TP PEIICHUH 3324 U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Ompenenenue, TeopemMa, CleCTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COACPKAHUS
1 Yucna ¥ BEIYUCIICHUS
1.1 Harypanbsablie u nienbie uncna. [I[pu3Haku JeTMMOCTH UEbIX YUCEN
1.2 CreneHb ¢ palioHAIbHBIM MOKa3aTesieM. CBOMCTBA CTENEHU
13 Jlorapudm uncna. JlecsiTuunble U HaTypajibHbIE JOrapr (MBI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 IIpeoOpa3oBanue BEIpaXXEHUH, COAEPKALIUX JIOTAPUPMBbI
29 [IpeoOpa3oBanue BEIpakE€HU, COAEPIKALINX CTEIICHH C PAlOHATILHBIM
' HOKa3aTeeM




2.3

[IprMepbl TPUTOHOMETPUYECKIX HEPABEHCTB

24 IToka3aTenbHble ypaBHEHHsI U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHs 1 HEPABEHCTBA
26 CucremMpl JNMHEWHBIX YypaBHEHMH. PellleHue NpuKIaaHbIX 3a7ad C IIOMOUIbIO
. CUCTEMBI JIMHEHHBIX YPABHECHUM
2.7 CucTeMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
28 [IpuMeHeHMe ypaBHEHHIl, CHCTEM M HEpaBEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX
' 3aJ1a4 ¥ 3a/1a4 U3 pa3iIuyuHbIX o0nacTell HayKu U pealbHOM JKU3HU
3 OyHKIMH U TpaPuKu
Oynkius. [lepuonnueckue Gpynkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIUH.
3.1 MaxkcumyMbl 1 MUHUMYMBI QyHKIMU. Hambounbliee 1 HauMeHbIee 3HAYCHUE
(GyHKINN HAa IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUU, UX CBOWCTBA U rpaduku
3.3 [TokazarenbHas u norapudmudeckas GyHKIUU, X CBOHCTBA U TpapuKu
3.4 Hcnonp3oBanue rpadukoB GyHKUUH U1 pellieHNs] ypaBHEHUH U IMHEHHBIX CUCTEM
Hcnone3oBanne rpagukoB  (YHKOMH JUIT  WCCIEAOBAaHHSA  TPOILECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIEe BO3HHKAIOT MpPH PELICHUH 3a/ad U3 JAPYIHX Y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU
4 Hauana maremaTnuyeckoro aHanmsa
41 HenpepriBable pyHKIIMKU. MeToa MHTEPBAJIOB I PELICHUS HEPABEHCTB
4.2 [IpousBonnas pynkuuu. ['eomerpuueckuii 1 Gpu3NIECKU CMBICI IPOU3BOTHON
43 [IponsBonHble 31eMeHTapHBIX (PyHKUUNA. DOpMyINIbl HAXOXKAECHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (DYHKITHIA
[IpuMeHeHre TPOU3BOJHON K MCCIIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
44 sKcTpeMyMbl. Haxosxenre HauOobIero 1 HAMMEHbIIETo 3Ha4eHus1 (yHKIIUU Ha
OTpe3Ke
[IpumeHeHre TIPOM3BOTHOW JUISi HAXOXJICHHUS HAWIYdIIerO0 pEHmIeHHS B
4.5 NPUKJIAJHBIX 3ajJadax, JMJig OIpEJeNeHHUs CKOpPOCTHU IIpoliecca, 3aJaHHOIro
¢bopmyoit unu rpadgukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpazHbIX
A7 Wurerpan, ero reometpudeckuii U GuU3NUECKUi CMBIC. Beruucienne uHTerpaia mno

dhopmyne Herotona — JleiOnura







IHNPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NPOBePsEMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pPe3yJibTaTaM
0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOI IPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Brnanenne meromaMu J0Ka3aTenbCTB, aJrOPUTMAMM PEIICHUS 3ajad;
yMeHue (GopMylupoBaTh U ONEPUPOBATH MOHATHSMHU: OIpEEIICHUE,
aKCHMoOMa, TeopeMa, CIIEZICTBHE, CBOWCTBO, NMPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYJIUPOBKM;  HPUMEHATh  UX; yMeHue
dbopMynpoBath 00paTHOE U TPOTHBOIIOJIOKHOE YTBEPIKICHUE,
IPUBOAUTH IpPUMEPbl W KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYECKON MHIYKIIMH; IIPOBOANUTH JOKA3aTEIbHbIE PACCYKICHHS
OpU  pelleHUH 33734, OLEHMBATh JIOTHYECKYIO IPaBUIIBHOCTb
pacCcyKIeHH; yMEHHE OIEepPHpPOBATh MOHATHSIMH: MHOXECTBO,
MIOJIMHOXECTBO, OIEpallii HaJl MHOKECTBAMHU; YMEHHE HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr /sl ONUCAaHHWS  PeajbHBIX
MIPOLIECCOB U SIBIICHUH W MPH PELIeHUH 33734, B TOM YHCIe U3 APYrHX
Y4eOHBIX MPEIMETOB; YMEHHE ONIePUPOBATH TOHSATHIMHA: Tpad, CBI3HBII
rpad, AepeBo, LMKI, Ipad Ha IUIOCKOCTH; YMEHHME 3a/laBaTh U
ONMCHIBATh rpadbl pa3IuYHBIMU CIOCO0AMU; UCTIOIB30BaTh rpadbl Npu

perieHuu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HAaTYypaJIbHOE YUCIIO, LEJI0€ YUCIIO,
CTENEHB C LEIbIM ITOKa3aTesIeM, KOPEHb HaTypaJIbHOM CTEIIEHH, CTENIEHb
C PpAaUMOHAIBHBIM IIOKa3aTelleM, CTENEeHb C  JEHCTBUTEIBHBIM
noKaszaTenaeM, JorapuM 4Mciaa, CHHYC, KOCHHYC W TaHIEHC
IIPOU3BOJIBHOIO 4YKCJIA, OCTATOK [0 MOZYJ0, PAalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI JETUTeNh U HauMEHbIIIee
of1iee KpaTHOe, aNropuT™ EBKIIMA Npy pelieHnu 3aay; 3HAKOMCTBO
C pa3IMYHBIMU TO3ULUOHHBIMM CHCTEMAMHM CYHUCICHUSA; YMEHHUE
BBINOJIHAT BBIYMCIICHUE 3HAYEHUH U MPeoOpa30oBaHusl BBIPAKEHHUNA CO

CTENeHsIMH U Jorapudmamu, npeoOpa3oBaHus JpoOHO-pAUOHATBEHBIX




BBIPAKEHUI; YMEHHE ONEPUPOBATh MOHATUSAMU: IOCIEN0BATEIbHOCTD,
apupMeTHyeckas ~ Iporpeccusi,  IeOMETpUuYecKas  IMPOrpeccHus,
OeckoHEYHO yOBIBAaIOIIasi TIEOMETPUYECKass IPOrpeccus; yMEHHUe
3aJaBaTh  I1OCJIEJOBATEIbHOCTH, B TOM YHCIE€ C  IOMOILBIO
PeKyppeHTHBIX  (opMyn;  yMEHHE  ONEepHUpOBATh  MOHATHUSAMHU:
KOMIUIEKCHOE YHCJIO, COINpPSDKEHHBIE KOMILICKCHBIE YUCIA, MOAYJIb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aMCH KOMILJICKCHBIX YHCEll
(reomeTpuyeckas, TpUTOHOMETpUYecKas M aireOpauyeckas); yMeTb
MPOU3BOINTH apUPMETUYECKHE ACHCTBUS C KOMILJICKCHBIMH YUCIIAMH;
IPUBOAMTH  NPUMEPBHl  MCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEN,
ONEpUpPOBaTh MOHATUAMU: MaTpuula 2x2 u 3%3, omnpenenureib

MaTpHULIbl, FTEOMETPUUYECKUN CMBICII OTIPEIEIUTEIS

YMeHue onepupoBaTh NOHATUSMHU: PallMOHAIbHBIE, HPPALlUOHAIIBHBIE,
MOKa3aTebHbIe, CTENICHHBIC, JTIOTapH(PMHUYECKIE, TPUTOHOMETPHUYECKHE
YPaBHEHUs M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEPUPOBATh
MOHATHUSIMU: TOXAECTBO, TOXKAECTBEHHOE NpeoOpa30BaHUE, YPAaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHHH U HEPABEHCTB, PABHOCUIIBHOCTH
YPaBHEHUW, HEPAaBEHCTB W CHUCTEM; YMEHHE pEIlaTb YPaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3JIUYHBIX MPUEMOB; PEIIATh
YPAaBHEHHUsl, HEPABEHCTBA M CHUCTEMBI C IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI AJIs PELIEHUS] MATEMAaTHYECKUX

3a/1a4 ¥ 3a/1a4 U3 pa3IMyuHbIX o01acTel HAyKU U pealbHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, YETHOCTh (PYHKLUH,
NEPUOUYHOCTD (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (PYHKLMHU, HanOoJIbIlIee U HAUMEHbIIIee 3HAaUeHUs
GyHKIMH Ha MPOMEXYTKE, HenpepbiBHAs (YHKIHA, ACHUMIITOTHI
rpaduka ¢yHKUIMM, TepBas U BTOpas MPOU3BOAHAA (QYHKIUH,
reOMETPUUECKUI M (PU3UUECKUI CMBICI IPOU3BOIHOM, TEpBOOOpa3Has,
onpeAeNEéHHbId MHTErpajl; yMEHHE HAaxXOJWTh AaCUMIITOTHI Tpaduka
(YHKIMK; YMEHUE BBIYMCIATH NMPOU3BOIHBIE CYMMBI, MPOU3BEIEHUS,
YaCTHOTO U KOMITO3ULIMU (PYHKIUI, HAXOJAUTh YpaBHEHHE KacaTelbHOM
K TpaduKy QYHKIHMH; YMEHUE HAXOAUTh MPOU3BOIAHBIC HIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOM3BOAHYIO MJISi HCCIEIO0BaHUS
(GyHKIMH, HAXOAUTh HAaHOOJBIINE U HAUMEHBIINE 3HAYEHUS (DYHKIIHIA;
CTpPOUTh TIpadUKd MHOIOWIEHOB C HCIOJIb30BAHUEM aImrmapara

MaTCMAaTUYCCKOIr'0 aHaJIn3a, IPUMCHATD MPOU3BOJAHYIO U HAXOXKJICHUA




HaWJIy4lIero pELICHHUs B IPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-
HSKOHOMHYECKUX U (PU3MUYECKUX 3a7a4ax; HAXOJUTh IUIOMAAHN K 00BEMBI
(Guryp c moMoIIbI0 UHTETPaIa; IPUBOIUTH IPUMEPHI MATEMATHYECKOTO

MOJIETTUPOBAHUS C TOMOIBIO Au(depeHlInaTIbHbIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUSAMH: TIpaduk (QyHKIUHM, oOpaTHas
GbyHKIMsA, KOMOO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIMSA, KBaJpaTUIHAS
byHKIMSA, — panMoHanmbHas — (QyHKIUSA,  CTENEeHHas  QYHKIUS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUIMH, TOKa3aTelnpHass W Jorapudmuyeckas (GyHKLUHU; YMEHHE
CTpOUTH TpadUKN U3YUEHHBIX (YHKIUH, BBHIIOIHATH MPeoOpa3oBaHus
rpaduKoB GYHKUUH, UCTIOIB30BaTh I'paMKH JJIs U3y4EHHs IPOLIECCOB
Y 3aBHCHMOCTEH, IPY pEeIICHUH 3a7a4 U3 JAPYTHX Y4eOHBIX MPEIMETOB
U 337a4 U3 pealbHOW KM3HM; BbIpaXXaTb (OPMYJIaMU 3aBUCUMOCTH
MEX]y BEJIMYMHAMH; MCIIOJIb30BaTh CBOMCTBA U TpaduKu GyHKIUN IS
peleHys ypaBHEHUH, HEPABEHCTB U 3a/1a4 € ITapaMeTpaMu; H300pakaTh
Ha KOOPAMHATHOMW IUIOCKOCTM MHOXECTBA PEUICHUN YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJladMl Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM>KEHUE, padOTy, CTOMMOCTb TOBAapOB U
yCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABICHUS IMYHBIMUA U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3aJa4M, UCCIEN0BATH IIOJIYYEHHOE pELIEHUE U
OLICHMBATh MpPaBAONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIe CUTYallMd HA SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAYKEHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO 3aJayH,
HCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIU C HCIIOJIB30BAHMEM allllapara

anredpbl, MHTEPIPETUPOBATH MOJIYYEHHBIN pe3ybTaT

YMeHHe omepupoBaTh IOHATHUAMHU: CpelHee apH(MeTHdecKoe,
MearaHa, HauOoJblllee 1 HauMEHbIllee 3HAYSHUs], pa3Max, TUCIEPCUs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
MHTEPIPETUPOBaTh MH(OPMALINIO, MPEJICTaBICHHYI0 B Ta0NMIAaX, Ha
auarpammax, rpadukax, oTpaxkarollyto CBOMCTBA pealbHbIX MPOLIECCOB
U SBIIEHUH; MPEICTaBIATh HHQPOPMAIMIO C IOMOIIBI0 TabIull U
uarpamm; HCCIIEI0BaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHUCIE C

MPUMEHEHUEM TpaQUuecKuX METOJAOB M JJIEKTPOHHBIX CPE/CTB;




rpa(bnquKH HucCiacaoBaTb COBMECCTHBIC HaGHIOIIeHI/IH C IIOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATUSAMHU: CIYYalHBIA OMNBIT W CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIIYYaHOTO COOBITHS, YMCHHE BBIYHCISATH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKHX METOAOB; MPUMEHATH
(OpMyIIBI CTIOKEHUSI ¥ YMHOXKCHHSI BEPOSITHOCTEH, (HOPMYITy MOTHOU
BepoATHOCTH, ¢Gopmyny bepuymin, xomOunatopHeie (GakThl U
(OpMyIIBI; OIICHWBATh BEPOSITHOCTH PEAbHBIX COOBITUH; YMEHHUE
ONEpPUPOBATh TMOHATHSMH: CllydyailHasi BEJIUYMHA, paclpeiesieHue
BEpPOSITHOCTEH, MAaTEMaTHYECKOE OKUJIAaHUE, TUCTIEPCHUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4ailHONH BENWYHHBI, (YHKUHMU pacmpelneieHus u
IJIOTHOCTA  PaBHOMEPHOIO,  IOKAa3aTeIbHOTO U  HOPMAaJIBHOTO
pacmpeneneHnuii; yMEHHE HUCIOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pacrmpeiesieHuid A pelieHus 3a/1a4; 3HaKOMCTBO C TIOHSTHSIMU: 3aKOH
OOJBIIMX YHCET, METOAbl BBIOOPOUYHBIX HCCIEIOBAaHUMN; yMEHUE
MPUBOJIUTh TPHUMEPHI TMPOSBICHHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE OIEepUpPOBATH
TOHSATUSAMH: COYETaHHE, TEPECTAaHOBKA, YUCIO COYETAHHUM, YHCIIO
nepecTaHoBoK; OnHOM HpI0TOHA; yMEeHHE MPUMEHSATh KOMOWHATOPHBIE
(aKThl M pacCyXXIEHUsS IJisi pelIeHus 3a7a4; OICHUBATh BEPOATHOCTH
pEabHBIX  COOBITHII; COCTaBIATH BEPOSTHOCTHYIO MOJENb H

MHTEPIPETUPOBATH MTOJIyUYEHHBIN Pe3yabTaT

YMeHue onepupoBarh IOHATHAMH: TOYKA, IIpsiMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIUYMHA YIUVIA, IUJIOCKUU Yrod,
JNBYTPAHHBIA Yroj, TPEXTPAHHBIM YroJl, CKPEIIMBAIOIIHAECS IPSIMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPAMBIX U IJIOCKOCTEH, Yrol
MEXIy MPSMBIMHU, YTOJI MEXKIY NMPSAMON M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSTHUE MEXKY
MPSIMBIMH, PaCCTOSTHUE MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
IpU pelICHUH 3aJad U3y4eHHbIE (akThl U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOLIBI0 N€OMETPUYECKUX IOHATUH U

BCJIMYMH, pCIIATh CBA3aHHBIC C HUMH ITPAKTUYCCKUC 3aJa4n
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YMeHne onepupoBaTh MOHATUSIMHE: TUIOIIAAL PUTYPBI, 00BEM (HUTYPHI,
MHOTOTPaHHUK, TPAaBUIILHBI MHOTOTPAaHHUK, CEYCHUE MHOTOTPAaHHHUKA,

Ky0, mapajuienenuries, npusMa, nupamuia, (urypa U HOBEPXHOCTb




BpallleHHsl, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, miomaib
MOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHYCA, IIWIMHIAPA, 00bEM KyOa,
IIPSIMOYTOJIBHOTO TapaUICNICIIUIIEe a, TUPAMUBL, NIPU3MBI, LUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCAa U LWIMH/PA,
[apajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYECHHME 1Iapa, IUIOCKOCTb,
Kacaromasics cdeppl, UUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYEHHUE
MHOTOTpaHHHKA, U300paKaTb MHOTOI'PaHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM YHCIE C IOMOUIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MpPHUMEHSATh CBOHCTBA TIe€OMETpUYECKHX (uryp,
CaMOCTOSITENIbHO (OPMYIUPOBATh OMPENEIICHUs H3Yy4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOWCTBAX M IPU3HAKAX I'€OMETPUYECKHUX
¢uryp, 0OOCHOBBIBATH WJIM OINPOBEpPrarb HX; yMEHHUE IPOBOIUTH
KJIacCUpUKaLKI0 (QUryp NO pa3IU4HbIM I[pPU3HAKAM, BBIIOJIHATH

HGO6XOI[I/IMBIG JOIMOJIHUTCIIbHBIC ITOCTPOCHU A
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YMeHue omnepupoBaTh TOHSATHUSMHU: JIBIDKEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B IIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHHE MOAOOUS, MOMOOHBIE (QUIYpHI; yYMEHHE
pacro3HaBaTh paBHBIC W MOJ00HBIE QUTYPHI, B TOM YHCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPHUUECKHE OTHOIICHUS
MPH PEIICHUM 33J]1a4;, HaXOJWTh T'€OMETPUYCCKUE BEIMYMHBI (JITHHA,
yroi, MJol@aab, 00bEM) MpHU pEIIeHUuH 3aJad U3 JAPYruX Yy4eOHBIX
MPEIMETOB U U3 PeaTbHOU )KU3HU; YMEHUE BEIYHCIISATH TEOMETPUICCKUE
BEJTMYMHBI (IJMHA, YTOJ, MJIOMaab, 00BEM, MIIOMAAh MOBEPXHOCTH),
WCIIOJIb3YSl U3YYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCIIE: TUIOMNIA]h
MOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, IIUJIHMH/PA, IO/l CHEpHI;
00BEM Ky0a, PSMOYTOJIFHOTO TIApAIJICIICTIUIIEIA, TUPAMUIBI, TIPU3MBI,
IWINHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE 0O0BEMOB

oJOOHBIX (huUryp
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YMeHne omnepupoBaTh  TMOHSATHUAMH: TPSIMOYTOJbHAs  CHCTEMa
KOOPJAWHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpA IO
0a3ncy, CKaISIpHOE MPOW3BEACHUE, BEKTOPHOE MPOU3BEACHHE, YTOJ
MEXIy  BEKTOpaMHM; YMEHHE  HCIOJIb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JJIsl PEUICHUs TEOMETPUYECCKUX 3a7ad M 3a1ad

JpYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA M peLIeHHs 3ajay;
[IOHMMAaHHWE 3HAYUMOCTH MATEMATHKH B M3YyYEHUU IMPUPOJHBIX H
OOIIECTBEHHBIX IMPOIECCOB M SBIECHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTUKH B HUCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUUCKOM U MHUPOBOU

MaTeMaTH4YeCKOM HAayKn




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbIX HA EI'D
IHO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

Kon
1 Hucna v BEIYUCIICHUS
11 Harypanbnsle 1 nesnsle uncina. [IpusHaku 1eIMMOCTH LEIIbIX YUCEel
12 PanyonanbHuple  uyucna.  OOBIKHOBEHHbIE W JECATHYHBIE JPOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MIEPUOUICCKUE TPOOH
13 Apudmernueckuii KOpeHb HaTypaJdbHON cTeneHu. [leiicTBus ¢ apudmermueckuMu
' KOPHSIMU HATYPaJIbHOMN CTETICHH
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM Noka3arenaeM. CBoHCTBa
' CTENEeHU
T CuHyc, KOCHMHYC M TAaHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuyHbie U HATypaJIbHbIE JOraprUpMbI
JlelicTBUTENbHBIE YCIa. Apr(MeTHIECKHE OTIepalluy ¢ ACHCTBUTESILHBIMHI YHCIIAMHU.
1.7 [TpuGnmxEHHBIC BBIYUCIICHNUS, IPaBUIIa OKPYTIICHHS, IPUKUIKA U OL[CHKA Pe3yJibTara
BBIYHCIICHUI
1.8 [IpeobpazoBaHme BEIPAKESHUIMA
1.9 KommiekcHbie uncna
2 VYpaBHEeHMsI 1 HEpaBEHCTBA
2.1 [enble u npoOHO-paliiOHaIbHBIE YPAaBHEHUS
2.2 HppanmoHnaibHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHUs
2.4 IToka3zaTenbHble U JOrapUPMHUUECKUE YPaBHEHUS
2.5
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPAaBEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl TMHEHHBIX ypaBHEeHUN. OIpeeInTeNb MaTPULIbI
3 OyHKIIMU U TpaduKu




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. B3ammuo oOpaTHbIE

31 dbyakuun. YétHeie n HeuéTHbIE PyHKIMu. [lepuoanieckue GyHKITUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHMM ¢yHkuuu. Hymm ¢dyHkiuu.
3.9 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.
' MaxkcumymMbl 1 MMUHUMYyMbl (yHKIMHM. HanGonbliee M HauMeHblee 3Hau€HUE
(GyHKINN Ha TIPOMEKYTKE
33 CrenenHast QyHKIHS ¢ HATYPAJILHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduk KOpHS N-0i CTENeHU
3.4 Tpuronomerpuueckne GpyHKIMH, UX CBOICTBA U TpadhUKu
3.5 [Toka3zarenbHas u Jorapudmuyeckas GyHKIMU, UX CBOWCTBA U Tpaduku
. Touku pa3peiBa. AcumMntoTsl rpadukoB ¢pyHKIui. CBOWCTBA (PYHKINIA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBarenbHOCTH, CIOCOOBI 3a7JaHKS MTOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccur. @opmyiia CI0KHbBIX IPOLIEHTOB
4 Hauana maremaTuuyeckoro aHanusa
41 [TpousBoanas ¢pynkuuu. [Ipon3BoIHBIC 2IEMEHTAPHBIX (PYHKIHNA
[IpumeneHne mnpPOU3BOJHOM K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxeHne HanOoOJbIIEro M HaMMEHbIIEro 3HaueHUs (QyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpasnas. Unrerpan
5 MHosxecTBa 1 JIOTHKA
5.1 MHoecTBO, olepaly HaJ MHOKeCcTBaMu. /[lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BpalllEHUS
7.5 KoopannaTs! 1 BEKTOpBI
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