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INOACHUTEJIBHASA 3AIIMCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «MATEMATHUKA»

CunxpoHusupoBaHHasg palodas mporpamMma mno ydeOHoMy mnpeamery «MaTemaTtukay
0a3oBoro u yryonéHHoro ypoBHs st oOydatomuxcs 10-11 kmaccoB pazpaboTana Ha OCHOBE
denepanbHOTO  rOCYIApPCTBEHHOTO  00pa3oBaTEeNbHOIO  CTaHIApTa  CpeaHero  oOmIero
oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHM, TNPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAULUNA POCCUUCKOTO oOpa3oBaHus. Peanmuzanus
MIPOrpaMMbl OOECIICUYHMBAET OBJAJIEHUE KIFOUEBBIMH KOMIETCHIUSIMH, COCTABIISIOIIMMU OCHOBY
JUIS CaMOpa3BUTUSL U HEIMPEpPhIBHOTO 00pa3oBaHMsl, IEIOCTHOCTh OOMIEKYJIbTYpPHOTO,
JUYHOCTHOTO U MO3HABATENIbHOTO PA3BUTHS JINYHOCTU O0YUYaAIOIIUXCSL.

B paboueit mnporpamme ydTeHbl uAed U moynoxkeHus «KoHIENuu pa3BUTHS
MaTeMaTH4ecKkoro obpasoBanus B Poccuiickoit @enepanuu». B cOOTBETCTBUM ¢ Ha3BaHUEM
KOHIICTIIMY MaTeMaTH4ecKoe 00pa3oBaHUe JOJDKHO, B YACTHOCTH, PeUIaTh 33j1a4y oOecredeHus
HEOO0XOAMMOTO CTPaHE YMCIIa BBITYCKHIKOB, MAaTEMaTHYECKas TIOJrOTOBKA KOTOPHIX JJOCTATOYHA
UL TIPOJNOJDKEHUsI OOpa3oBaHUs 10 PAa3IMYHBIM HAIMPaBICHHSM, BKIIOYas MPENoJIaBaHHe
MaTeMaTHKH, MaTeMaTUYeCKUE HCCIeA0BaHus, paboTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUN
U Jp., a Takke oOecrmeueHus JUisi KaxJA0ro o0Oydarolierocs BO3MOXKHOCTH JIOCTHKEHUS
MaTEeMaTHYeCKON MOJTOTOBKA B COOTBETCTBMM C HEOOXOIMMBIM eMy ypoBHeM. MmeHHO Ha
pellIeHre ITHX 3a/a4 HallesieHa pabodas mporpaMma yriayOoi€HHOTO ypOBHSL.

B osnoxy mmdpoBoii Tpanchopmamuu Bcex cdep UEIOBEUSCKOW ICATEILHOCTH
HEBO3MOXXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XOpoIieil MaTeMaThdecKoin
MOJrOTOBKH. JTO OOYCJIOBJICHO TEM, YTO B HAIIM JHU PAcTéT YHUCIO CIEHUAIBHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTHKH: M B cdepe dKOHOMHKH, U B
Ou3Hece, M B TEXHOJOTHYECKUX O0JIACTSX, M JaXe B TyMaHHTapHBIX cdepax. Takum obOpaszom,
Kpyr oOydYamIuxcsi, i KOTOPhIX MaTeMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IIPEIMETOM,
¢byHgaMeHTOM 0O0pa30BaHUs, CYLIECTBEHHO pacliupsieTcs. B Hero BXOOAT HE TOJBKO
oOyyaromuecs, TUIAHUPYIOIIME 3aHUMATbCid TBOPUYECKOW M HCCIeloBaTelbckol paboToil B
00J1acTH MaTeMaTUKH, UHHOPMATUKH, (PU3UKH, SKOHOMUKHU U B IPYTUX 00JIACTSX, HO U T€, KOMY
MaTeMaTHKa Hy)KHa JUIsl KCTIOJIb30BaHUs B MPO(ECCHsIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEH.

[TpuknagHas 3HAYMMOCTh MaTeMaTHKU OOYCIOBJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYpPHI HAIIEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYESCTBEHHBIC
OTHOIIECHHS, (DYHKIIMOHAFHBIE 3aBUCUMOCTH M KaTETOPHH HEONPEACIEHHOCTH, OT MPOCTEHIITHX,
YCBAaWBaEMBbIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXHBIX, HEOOXOAWMBIX IS
pa3BUTHs HAay4yHBIX M TEXHOJIOTMYECKUX HJIeH. be3 KOHKpEeTHhIX MaTreMaTHMYecKMX 3HaHHUM
3aTPy/IHEHO TMOHUMAaHWE MPUHIUIOB YCTPOWCTBA M HCIIOJIB30BAaHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE M HHTEpIpETalusi pa3HoOOpa3HOM COLMAIbHOM, SKOHOMHUYECKOU, MOJUTHUECKON
uHpopmanmy, Manod(h(eKTHBHA TIOBCEAHEBHAsT NpPaKTUYEeCKas MesATeNbHOCTh. Bo MHOTHX
cdepax mpohecCHOHATFHON AEATEIBHOCTH TPEOYIOTCSI YMEHHS BBITIOHATH PACUYEThI, COCTABIISATh
ITOPUTMBI, TPUMEHATH (HOPMYJIBI, MPOBOIUTH T€OMETPHUYECKHE H3MEPEHUS W TMOCTPOCHHS,
YUTaTh, 0OpabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATh, MHQOPMAIMIO B BHUJE TaOHIl,
JrarpaMM 1 rpauKoB, MOHUMATh BEPOSITHOCTHBINA XapaKkTep Cy4aiHbIX COOBITHIA.

OnHOBpEMEHHO C pacHmMpeHueM cdep NpPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
oO1ecTBe Bc€ Oosiee BaXKHBIM CTAHOBUTCS MAaTEMAaTHUYECKUN CTUIIb MBILIUIEHUS, TPOSBIISIOIIUICS
B OIpEIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHns MaTeMaTHKU B apceHal IpUuEMOB



¥ METOJOB MBIIIUICHHS YEIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKINSA U ACTYKIHS,
0000IIeHne W KOHKpETH3allMs, aHaIW3 M CHHTE3, KiacCU(UKalus W CUCTeMaTH3allus,
abctparupoBanne M aHanorus. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOUCHHMH, MpaBWiIa HUX
KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUH, CITIOCOOCTBYIOT BBIPAOOTKE
yMeHHsT (OpPMYyIUpPOBaTh, OOOCHOBBIBATh M JOKA3bIBaTh CYXKICHHS, TEM CaMbIM (DOPMHPYIOT
JIOTMYECKU CTWIIb MBINUICHUS. Bemymas posb MpUHAUIEKHUT MaTeMaTHKE B (OPMUPOBAHUU
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJICHUS U BOCIIMTAaHUM YMEHHUH JeWCTBOBATh MO 3a/JlaHHBIM
aJITOpUTMaM, COBEPILICHCTBOBATh M3BECTHHIC M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aJad — OCHOBBI JUIsI OpPraHU3alMi Y4eOHOW JesSTeIbHOCTH HAa YPOKaX MAaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKAsi U MPUKJIIAIHAS CTOPOHBI MBIIIIJICHHUS.

OOyyenne MaTemaTHKe JAET BO3MOXHOCTh pa3BUBaTb y ydalluxcs TOYHYIO,
palMOHAIBHYIO U MH)OPMATUBHYIO pedb, yMEHHE OTOMpATh HanOoJIee MOJXOISIINE SI3bIKOBBIC,
CHMBOJIMUECKHE, TpadUuecKhe CpeICTBa ISl BBIPAKCHHUS CYXKICHUH W HarjsIHOTO HX
IPEACTaBIICHHS.

HeoOxoauMbpIM KOMITOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
o01Iee 3HAKOMCTBO C METOJAMH TMO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MPEIMeTe U
METOZC€ MaTeMAaTHUKH, €r0 OTIMYUSIX OT METOJOB E€CTECTBEHHBIX M T'YMAaHHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTEeMaTHKH JIJIsl pEIICHUs] HaAyYHBIX M MPUKIAJHBIX 331a4. Takum
o0pa3oM, MaTeMaTHYecKoe 00pa3oBaHNe BHOCHUT CBOIl BKJIaJ B )OPMUPOBaHKE OOIIEH KyIbTyphI
YeJIOBeKa.

N3ydeHne MareMaTukd CIOCOOCTBYET OCTETHYECKOMY BOCHHTAHHMIO  4YEJIOBEKa,
NOHUMAHUIO  KpPacoThl W  M3SIIECTBA MAaTEMaTHYECKHX  pacCyXACHHH, BOCHPHUITHIO
reOMETPUYECKUX (POPM, YCBOCHHIO UAEU CUMMETPHHU.

LEJIN U3YYEHN A YYEBHOI'O ITPE/IMETA « MATEMATUKA»
[IpuoputernbimMu nensiMu o0ydenus Mmatematuke B 10—11 kmaccax xak Ha 6a30BOM, Tak U Ha
yIIIyOJICHHOM YPOBHSX SIBIISIIOTCSI:

— (QopMHpoBaHME LEHTPAIbHBIX MAaTEMATHYECKUX MOHATUH (YMUCIIO, BEJIMYMHA,
reomeTpuueckas (urypa, mHepeMeHHas, BEpOSTHOCTb, (DYHKIMs), oOecCreyrBarOIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTHYECKOr0 00pa3oBaHMsl 00yUaroIInuXcs;

— IOJIBEJICHHE YYalluXCsl Ha JIOCTYIHOM i1 HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3U
MaTeMaTUKH M OKPYXKAIIIeTo MHpa, MOHUMaHHE MaTEeMaTHKH KaK YacTH oOIein
KYJIbTYPBI YEJIOBEUECTBA;

— pPa3BUTHE MHTEIUICKTYAIBHBIX W TBOPUYECKMX CIIOCOOHOCTEW YJaluxcs, MO3HABATEIBHOM
AKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, MHTEpeca K
M3YYEHHUIO MAaTEeMAaTHKH;

— (QopmupoBaHue (GYHKIMOHAIIBHOW MaTeMaTHYECKOW TI'PAaMOTHOCTH: YMEHMS
pacro3HaBaTh MaT€MaTHUUECKUE aCIEeKThl B pPEabHbIX KU3HEHHBIX CUTyallUsX U MpHU
M3YyYEHHUH IPYTUX YyU4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH!,
(hopMyIHpoOBaTh MX Ha SI3BIKE MATEMAaTHKHA W CO37aBaTh MaTEeMaTUYECKUE MOJIEIIH,
MPUMEHSITh OCBOCHHBIM MAaTEMAaTHYECKHA amnmapaTr [UIsi pemeHHus TPaKTHKO-
OpPHEHTHPOBAHHBIX 33J1a4, HHTEPIIPETUPOBATH U OLIEHUBATH MOJTYICHHBIC PE3YIIbTATHI.

OcHOBHBIE JMHUU coJepkaHus Kypca wmarematukd B 10—11 xmaccax: «Uwmcna wu

BBIUUCIICHUS», «Ajredpay («Anredbpanueckue BBIPAKEHHUsS», «YPABHEHUS U HEPABEHCTBAY),
«Havana wmaremaTnueckoro anammuza», «l'eomerpusi» («['eomerpuyeckue GUIyppl U HX
CBOMCTBay, «/3MepeHne reoMeTpU4eCKUX BEIUUYHHY»), «BeposTHOCTh M craTHCTUKa». [laHHbIE



JIMHUY Pa3BUBAIOTCS MAPAUICIbHO, KaXK/as B COOTBETCTBUHU C COOCTBEHHOM JIOTHKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT APYrod, a B TECHOM KOHTaKkTe M B3aumojeictBuu. Kpome sToro, mux
OOBbCIUHSICT  JIOTHYECKAsh  COCTABJIAIONIAS, TPAJAUIMOHHO  TPHUCYIIAas MaTeMaTUKEe U
MPOHU3BIBAIONIAS BCE MAaTEMATHUECKHE KypPChl U colepxkareibHbie JUHUH. ChHopMyTUpOBaHHOE
B deiepaabHOM rOCYIapCTBEHHOM 00pa30BaTEIbHOM CTAHIAPTE CPEIHEr0 00IIero 00pa3oBaHusI
TpeOOBaHUE «BJIAJICHUE METOJAMH JIOKA3aTebCTB, AITOPUTMAMH PpEIICHHs 3a]ad; YMCHHE
(bOopMyITHPOBATH OMPEIEIICHHSI, AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IIPOBOIUTH JOKA3aTEIbHbBIC
paccyKJeHHsS B XOJIe PCIICHHs 3a]au» OTHOCHUTCS KO BCeM KypcaMm, a (opMupoBaHHE
JIOTMYECKUX YMEHHUI pacrpeneNseTcs 1Mo BCeM rojgaM OOydYeHHs Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMUs.

MECTO YUEBHOI'O ITPEAMETA «MATEMATHUKA» B YYHEBHOM ITJIAHE

B cootBercTBUU ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30oBaTENbHBIM CTAaHAAPTOM
cpenHero obmiero oOpa3oBaHUS MaTeMaTHKa SBISETCS 00sS3aTeNbHBIM MPEIMETOM Ha TaHHOM
ypoBHEe oOpa3oBanusa. Hacrosimielr paboueil mporpaMMoil TmpeaycMaTpHBAaeTCs H3ydeHHe
yaeOHOro mpeamera «MaTtemaTtnkay B paMkKax TPEX Y4eOHBIX KypcoB: «Aurebpa W Hadaia
MaTreMaTh4ecKoro a”aimzay, «l'eomerpusi», «BeposTHOCT, W craTucTuKay. DopMUpOBaHUE
JIOTUYECKUX YMEHHI OCYIIECTBISACTCA HA MPOTSHKEHUU BCEX JIET 00YUYEHUs B CTapIIIeHl IIKOJE, a
AJIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEP’KaHUE BCEX Ha3BaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JIMHUSIMU cojiepkaHus MaTeMaTuku B 10—11 knaccax spistorcs: «Hucna u
BBIUUCTICHUSY, «Anredpa» («Anredpanyeckue BhIPAXKEHUS», «Y paBHEHUS U HEPABEHCTBAY),
«Havyana wmarematuueckoro ananmza», «l'eomerpusi» («l'eomeTpuyeckue QUIypel U HX
CBOMcTBa», «VI3MepeHHe TeOMETpUYECKHX BEIMUYUH»), «BEpoATHOCTH U CTAaTHUCTHKA.
ConepsxkarenbHble JTUHUW PAa3BUBAIOTCS MapayljIeIbHO, KaXaasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOMW, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYroM, a B TECHOM KOHTAKTE U B3auMOJECUCTBUH. X
OOBEMHSICT  JIOTMYECKAsh  COCTABIISIIONIAS, TPAIUIIMOHHO TPHCYIIas MaTeMaThKe |
MIPOHU3BIBAIOIIAS BCE MAaTEMAaTHUYECKUE KYPChl U cojiepkarenbHbie JIUHUU. ChHOopMyTupoBaHHOE
B ®I'OC COO TpeboBaHMe «BIaeHUE METOAMH JJOKA3aTENbCTB, AITOPUTMAMU PEIIeHHS 3a/1a4,
yMeHHE (POpPMYITUPOBATH OIpEIeTICHHs, aKCUOMBI U TEOPEMBI, MPUMEHSATh HX, MPOBOAUTH
JI0Ka3aTeNbHBIE PACCYXACHUS B XOJE PEIIeHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dbopMUpOBaHHE JOTHYECKMX YMEHUU paclpeienseTcs Mo BCeM TofaM OOy4YeHHs Ha YpOBHE
cpenHero o0Iero oopa3oBaHus.

B yueOHoM mnane Ha m3ydeHue mareMatuku B 10—11 kimaccax oTBoguTcs 5 y4eOHBIX
4acoB B HEJIENI0 Ha 0a30BOM ypOBHE B TEUEHHE KaKJOro rojaa odydeHus, Bcero 350 yueOHBIX
JacoB, U 8 y4eOHBIX YacOB B HEJCIIO HAa YIIyOJCHHOM YpOBHE B TEYCHHE KaXKJOTO roja
o0yueHus, Bcero 560 yueOHbIX YacoB.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MartemaTtrukay JO0KHO 00ecrednBaTh JTOCTHXKEHUE Ha
YpPOBHE CpeaHero o0mero o0pa3oBaHUS CIEAYIOMIMX JHYHOCTHBIX, METAMpPEIMETHBIX |
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIHTATOB:

JIMYHOCTHBLIE PE3VJIbTATHI

JIMdHOCTHBIE PE3y/IbTaThl OCBOCHHUS MPOrpaMMbI y4eOHOTO Tpeamera «MaTemaTHKay
XapaKTePU3YIOTCSI:

['paxmanckoe BOCIIUTAHUE:



C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TMO3MLIMU OOy4aroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 YJI€HAa POCCUICKOro OOIIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOLEAyp Tpa)kIaHCKOro oOuiecTBa
(BBIOOpBI, ONMPOCHI W Mp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBHUHM € UX (PYHKLIMAMU U Ha3HAYEHUEM.

[TaTproTH4eckoe BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO POCCHICKOM TPaXKAAHCKON HACHTUYHOCTH, YBAXKCHUS K MIPOLIOMY
U HACTOALIEMY POCCHMCKOW MAaTEMaTHKH, LCHHOCTHBIM OTHOLICHHMEM K JIOCTH)KECHUAM
POCCHUICKMX MaTeMaTUKOB M POCCHUMCKOM MaTEMaTHYECKON ILIKOJBI, K MCIIOJIB30BAHUIO ITHUX
JOCTHKEHUH B APYrHX HayKax, TEXHOJOTHUX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTaHMUSL:

OCO3HAaHMEM [JYXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoja; Cc(HOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUM HAYKH U JESATEIbHOCTbIO YYEHOr0; OCO3HAHUEM JINYHOTO BKJIa/Ja B IOCTPOCHHE
YCTOWYHBOTO Oy TyIIEro.

DcTeTndecKoe BOCIIUTaHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKJIHOYas ACTETUKY MaTeMaTUYEeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajauy, pELICeHUH, pacCyXIeHUil; BOCIPUMMYHBOCTBIO K
MaTEMaTUYECKUM aClEeKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

Du3nyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHMS MPUMEHATh MaTeMaTHYeCKue 3HaHUS B HHTepecax
310pOBOro M 0e30macHoro odpaza *H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 310POBBIO
(3n0poBoe mUTaHME, COATAHCUPOBAHHBIM PEKUM 3aHATUN U OT/AbIXA, peryjspHas (usnueckas
aKTUBHOCTb); (PM3UYECKOT0 COBEPLIEHCTBOBAHMS, IPU 3aHATUSAX CHOPTUBHOO3I0POBUTEIILHOM
JESITEIbHOCTHIO.

TpynoBoe BoclIUTaHKE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHWEM LIEHHOCTH TPYAOJIOOHUS; MHTEPECOM K PAa3IUYHBIM
chepam pohecCHOHATLHOM AESITENbHOCTH, CBSI3aHHBIM C MaT€MaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHEM COBepLIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIEC IIJIaHbl; TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELICHNN IPAKTUYECKUX 3a1a4 MaTEMaTUUECKON HalpaBIE€HHOCTH.

DKOJIOTN4YeCKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYphl, NOHMMAHUEM BJIMSHHUS COLUAJIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HAa COCTOSHHUE IPHUPOJHON M COLMAIBHON Cpeabl, OCO3HAHUEM
rn1o0anbHOTO  XapakTepa 9SKOJOTMYECKMX  MpoOsieM; OpUEeHTaluuell Ha  MpUMEHEHue
MaTeMaTHYeCKUX 3HAHMW Ul pelleHus 3a7ad B 00JacTH OKpY’Karolled cpelibl, MIaHUPOBAHUS
MTOCTYIKOB ¥ OLIEHKU WX BO3MOXHBIX MOCJEICTBUMN I OKPYKAIOIIEH CpeJIbl.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHUEM MaTeMaTHYeCKOW HayKd Kak cQepsl
YeJIOBEYECKON JeSATeIbHOCTH, ITANOB €€ Pa3BUTUS W 3HAYMMOCTHU JUISl Pa3BUTHS LIMBHIIN3ALINN;
OBJIaJICHHEM S3BIKOM MaTE€MaTHKH U MaTeMaTU4eCKOW KyJIbTYpOW KaK CpEIACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISTh IPOEKTHYIO M HCCIEIOBATENbCKYIO JEATEIbHOCTh

WHIUBUIYAJIBHO U B IPYIIIIE.
METAIIPEJJMETHBIE PE3VJIbTATbBI



MeranpeamMeTHbie  Pe3yJlbTaThl  OCBOCHHMSI  MPOTpaMMbl  yd4eOHOTO  mpeaMera
«MaremaTuka»  XapakTEpU3YIOTCS  OBJIAJICHMEM  YHUBEPCAJIbHBIMM  IO3HABATEJIbHBIMU
NEUCTBUSMH, YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMH  JICHCTBUSMH, YHHUBEPCAIbHBIMU
PEryIsSATUBHBIMU JIEHCTBUSIMHU.

1) YHuBepcaabHbIE I1T03HABATENIbHBIC JIEHCTBHs, O0ECIeYnBalOT (HOPMUPOBAHHUE
0a30BbIX KOTHUTHBHBIX MPOIIECCOB O0YYArOIINXCS (OCBOCHHE METOJIOB IMO3HAHUS OKPYIKAIOIIIETO
MHUpa; TPUMCHEHHE JIOTHUYECKUX, HWCCICIOBATeIbCKUX OIEepanuii, yMEHUH paboTaTh C
uHpopManuen).

bazoBrie nornueckue nelCcTBUSA:

— BBIABIIATh U XapPaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSATHH, OTHONIICHHH MEXIy MNOHATHUAMU, (POpMYyIHpOBATh OIPENCICHUS TTOHSTHIH;
YCTaHABIIMBATh CYIISCTBCHHBIA MNMPHU3HAK KJIAaCCU(PUKAIIMKM, OCHOBAHUSA I OOOOIICHHS M
CpaBHEHUSI, KPUTEPHUH TPOBOJIMMOTO aHAJIN3A;

— BOCIIPUHUMATH, (POPMYIHUPOBATh M MPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTCIHHBIC U
OTpHIATEIIbHBIC, CIMHUYHbBIC, YACTHBIC U OOIINE; YCIOBHBIC,

— BBIIBJISITh MaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpPEYHs B (aKTax,
JNAHHBIX, HAOIIONCHUAX U YTBEPXKACHUSIX; MpemjiaraTb KPUTEPUU ISl BBISBICHUSA
3aKOHOMEPHOCTEH U MPOTHUBOPECUHI;

— JenaTh BBIBOABI C HCMOJIb30BAHHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHHH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

— MPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKACHHUH (IIPSMbIE U OT
MIPOTUBHOTO), BBICTPAUBATh apr'yMEHTAIIUIO0, TPUBOIUTH MIPUMEPHI U KOHTPIIPUMEDHIL;

— 00OCHOBBIBaTh COOCTBEHHBIC CYXICHUS U BHIBOJIBI;

— BBIOHMpaTh CIOCOO pelieHus y4eOHOU 3ajauu (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHUS,
BBEIOMpATH HarOOJIee TIOIXOSIIHNA ¢ YIETOM CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrle uccienoBaTenbCcKue IeHCTBUA:

— HCIIOJIb30BAaTh BOMPOCHI KAaK HMCCIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHUS; (HOPMYyIHpOBATH
BOIPOCHI, (PUKCHUPYIOLIHME MPOTUBOpPEUHE, MPOOJIEMy, YCTAaHABIMBATh MCKOMOE U JaHHOE,
(hopmupoBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

— TMPOBOJAUTH CAMOCTOSITEIBHO CIUJIAHUPOBAHHBIM HKCIIEPUMEHT, MCCIEJOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro oObheKTa, SIBJICHHUs, MPOIIeCcca, BBISIBICHUIO
3aBUCUMOCTEM MEXy OObEKTaMHU, SIBIICHUSIMH, IIPOILIECCAMMU;

— CaMOCTOATENHHO (GOPMYIHPOBATH 00OOIIEHUS U BBIBOJIBI TI0 pe3ybTaTaM MPOBEAEHHOTO
HaOIIOAEHUsI, UCCIIEIOBaHUs, OILIEHHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJIbTaTOB,
BBIBOJIOB U O0OOIIEHUI;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIBUTATH MPEIOIOKEHUS O €TO0
Pa3BUTHU B HOBBIX yCIIOBHSIX.

Pabota ¢ undopmarnueii:

— BBIABJIATH JAeOUINTHI HHPOpMAINU, JAaHHBIX, HEOOXOAUMBIX JJII OTBETA HA BOMPOC U IS
pelieHus 3aa4uu;

— BbIOUpaTh HWHQPOPMALMIO ¢33 KCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTHU3UPOBATh U HMHTEPIPETUPOBATh WH(POPMAIIUIO PA3TUYHBIX BUIOB U GOpM
MpeACTaBICHUS,

— CTPYKTYypHUpOBaTh WH(MOPMAIUIO, TIPEACTABIATh €€ B PA3NUYHBIX (PopMax, WIUTFOCTPUPOBATH
rpau4ecku;

— OIIEHMBATh HAJAEKHOCTh MH(POPMAITUHU 110 CAMOCTOATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.



2) YHuBepcallbHbIE KOMMYHHUKaTHBHbIE neucrus, o0ecreynBaroT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YUYAIOIUXCSL.
Oobuenue:

— BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJICHHS B COOTBETCTBHH C YCIIOBHSIMU U LEJSMH
OOILIEHHS;

— SICHO, TOYHO, I'PaMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS 10 XOAY PEIEeHHs 3a/1a4i, KOMMEHTUPOBATh [IOJYyUEHHBIH pe3yibTaT;

— B XOJ€ OOCYXXJIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMBbI, TPOOIEMEI,
pelaeMoi 3a/1aul, BbICKa3bIBaTh UJIEU, HALICJICHHbIE HA IIOMCK PEILICHUS;

— COIIOCTAaBJIATh CBOU CYXJIEHHS C CY)KICHHSIMH APYTUX yYaCTHUKOB JIMAJIOTa, OOHAPYKHUBAThH
pa3iinyue U CXOACTBO MO3ULIUI;

— B KOppEeKTHOH (opme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

— IPEACTaBJIATh PE3Y/IbTAThl PELICHUs 3aJa4uH, SKCIIEPUMEHTA, UCCIIEI0BAaHNUs, IPOEKTA;

— CaMOCTOATENIBHO BbIOMPATh (hOpMAT BBICTYIICHUS C YU4ETOM 3aJad IPE3eHTAluu U
0COOEHHOCTEN ay TUTOPUH.

CoTpyaHUYECTBO:

— IIOHUMAaTh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHON W MHAUBUAYaIbHON pabOThl IpU
pelIeHny y4eOHbIX 3a/1a4;

— MPUHUMATH LI€JIb COBMECTHOM JEATEIbHOCTH, IJJAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThl, pacnpenensTh BUIbl padoT, 10roBapuBaThCs, OOCYXKIaTh MPOLIECC U PE3YyJIbTaT
paboThI; 06001IaTh MHEHHST HECKOJIBKHX JIIOJICH;

— y4acTBOBaTh B TPYNIOBEIX (Gopmax paboTsl (0OCykAeHUsI, 0OMEH MHEHHH, «MO3TOBBIE
LITYPMbI» U UHBIE);

— BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOU JCHCTBUS ¢ APYTUMHU WICHAMU
KOMaH/bl; OLIEHUBATh KadyeCTBO CBOETO BKjIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAaMU B3aUMOJECHCTBHUSL.

3) VYHUBepcallbHble pETyIATHUBHBIE JeHCTBUS, oOecrneynBaioT (OpMHpPOBAHUE

CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

— COCTaBJIATH IUIAH, aJITOPUTM pEILIeHMs 3aJadyH, BHIOMpATh CHOCOO pELICHMs C y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh
BApUAHTHI PelIeHUH ¢ y4ETOM HOBOM HH(pOpMAIUH.

CaMOKOHTpOJIb:

— BJAJIeTh HaBbIKAMM IO3HABATEJIbHON peQuIeKCHM KaK OCO3HAHHS COBEPIIAEMBIX JEUCTBUU U
MBICJIUTENBHBIX IIPOLIECCOB, UX PE3YIIBTATOB;

— BJIaJIETh CIOCOOaMU CaMOIIPOBEPKH, CaMOKOHTPOJISI MpoIecca M pe3ysbTaTa pPEelIeHHs
MaTEMAaTHYECKOM 3a/1a4H;

— NOpPeABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIIEHUM 3aJayd, BHOCHUTH
KOPPEKTUBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HANUJAEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYAHOCTEM;

— OILICHMBATh COOTBETCTBUE pPE3yjIbTaTa LENHU U YCIOBHSIM, OOBACHATH MPUYUHBI JOCTHIKEHUS
WM HEJIOCTHIKEHUsI Pe3ylbTaTOB JIEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OIBITY.

IJNTAHUPYEMBIE HPEAMETHBIE PE3VJIbTATBI OCBOEHUA
CUHXPOHU3MPOBAHHOM ITPOTPAMMBI 3A KYPC 10 - 11 KJIACCA



[IpeameTHBIC pe3yabTaThl OCBOEHUS paboUeii CHHXPOHU3UPOBAHHON paboveil mporpaMmbl

1o MaTeMaTuke npeacTaBiaeHsl s 10 - 11 kmacca B pamkax KypcoB «Anredpa u Havana

aHaJIn3a» U ((FeOMeTpI/IH».

OcBoenune yueOHOro Kypca «Anredpa v Hayajla MaTeMaTHYECKOIO aHaIN3a» Ha YpPOBHE

Cp€aHETO 06H_I€FO O6pa3OBaHI/IH JOJIDKHO o0ecreynBaTh AOCTHIXKCHUC CICAYIOIHX NPEAMETHBIX

00pa3oBaTEeNbHBIX PE3YIbTATOB:

K xoHIy o6ydenus B 10 kiacce 00ydaromuiics HOXy4UT CIEAYIOIIUE IPEIMETHBIC

pe3yabTATHI IO OTJEIBHBIM TeMaM (eliepaibHOi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayala MaTEMaTHYECKOTO aHATTN3a» HA 0230BOM YPOBHe:

Ypcna ¥ BEIYUCIICHUA:

ONEPUPOBATh MOHATHSAMH: PAIMOHAIBFHOE W JCUCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHas Apo0b, IPOLIEHTHI;

BBINOJIHATE apu(METHYECKHE ONepalMd C PalUOHAIBHBIMU U JeWCTBUTEIbHBIMU
YHClIaMU;

BBITIOJIHATh TMPHONMKEHHBIE BBIYMCICHUS, WCIOJIB3YS TpaBWIa OKPYIJICHHS, [€JIaTh
MPUKUIKY U OLIEHKY pPe3yJIbTaTa BBIYUCIICHU;

OIEPHUPOBATH TOHSATHSMHU: CTEIEHb C LEIBIM IOKa3aTelieM, CTaHaapTHas (Gopma 3arucu
JEHCTBUTEIBHOIO YMCIIA, KOPEHb HATYpPaJlbHOM CTENEHU, MCIIONIb30BaTh IOAXOIALLYIO
dopMmy 3anucu JAEHCTBUTENBHBIX YHCEN JJS pelleHHs MPaKTUYeCKUX 3axad |
IIPEICTaBICHUS IaHHBIX;

OIIEpUPOBATh MOHATUIMU: CUHYC, KOCUHYC U TAaHI'€HC IIPOM3BOJIBHOTO yIJjla, UCIOIb30BaTh
3aIMCh MMPOU3BOJIBHOTO yTIiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHEHHUsI U HEPABEHCTBA:

ONEPUPOBATh NMOHATUAMM: TOXKIAECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PALMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE;

BBINOJIHATE ~ NPeoOpa3oBaHUsl ~ TPUTOHOMETPHUECKUX  BBIPAKEHMH M peliaTrh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBINOJIHATE MPE0Opa30BaHMsl LENbIX, PAMOHANBHBIX M UPPALMOHAIBHBIX BBIPAKEHUNH U
peliatb OCHOBHBIE THIIBI LENBIX, PAlMOHAIBHBIX W WPPALUOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB;

IIPUMEHATh YPAaBHEHMSI U HEPABEHCTBA Ul PEIICHUs MAaTEMaTHYECKUX 3a/1ad M 3a1ad U3
pa3IMyYHbIX 00JacTel HayKu U peanbHOMN KU3HU;

MOJIETMPOBATh peallbHble CUTYallMH Ha S3bIK€ anreOpbl, COCTABJIATH BbIPAXKEHMUS,
YpaBHEHUS, HEPABEHCTBA II0 YCIIOBHUIO 3aJa4d, HMCCIIEI0BATH ITOCTPOEHHBIE MOJIEIHU C
MCIOJIb30BAHUEM allllapaTa ajareopsl.

OYHKIMU U TpapUKu:

OIEepPUPOBATH MOHATHAMMU: (QYHKIIHS, CIOCOOBI 3a1aHusl (PYHKIMH, 00JacTh ONpeeIeHUs 1
MHOYECTBO 3HauUeHUH QyHKIMH, TpaduK GYHKINHU, B3AUMHO 00OpaTHbIe (QYHKIIUH;
ONEpPUPOBATh TMOHATHUSAMHU: UYETHOCTh W HEUETHOCTh (MYHKIWH, HYIH QYHKIHIH,
MIPOMEKYTKH 3HaKOTIOCTOSTHCTBA,

WCTIOJIB30BaTh TpaduKy HYHKIHIA IJIs1 pEIIeHUs] YpaBHEHHIA,

CTPOUTH U YUTATh IpaUKH JIMHEHHON PYHKINHU, KBaIpaTUYHOU (PYHKIIUU, CTETICHHON
(YHKIIMH C LIETTBIM TIOKa3aTeseM;

WCTIOJB30BaTh Tpadukn (QYHKIUA A UCCIETOBAHHS TPOIECCOB M 3aBUCHMOCTEH TpH



pelIeHnH 3a/1a4 U3 APYTruX y4eOHBIX MMPEAMETOB U pealbHON KU3HU, BIpaXKaTh
(dhopMyliaMy 3aBHCUMOCTH MEKy BeTHYUHAMHU.

Hauasna maTemaTnueckoro anajimsa:

OIIEPUPOBATH MOHATHIMHU: MOCIEI0BATEIBHOCTD, apu(hMETHUECKAsI U TEOMETPHUIECKast
MIPOrPECcCu;

OIIepUPOBATH MOHATUAMU: OECKOHEUHO YOBIBAIOIIAsi TEOMETPUYECKask IPOrpeccus, CyMMa
0EeCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM MPOTPECCUN;

3aJaBaTh NOCJIE0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU;

HCI0JIb30BaTh CBOWCTBA IIOCJIENOBATEIBHOCTEH M IPOIPECCUil JUIsl PELICHUS] peabHbIX
3aJ1a4 MPUKJIAJHOTO XapakTepa.

MHoOecTBa U JIOTHKA:

ONepUpPOBATH MOHATUSIMU: MHOXKECTBO, ONIEPAIIMU Ha/l MHOKECTBAMU;
HCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JUisi OMUCAHMS PEAbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUH 3a]a4 U3 JPYTUX YUEOHBIX MIPEIMETOB;

OTIepUPOBATH MOHATUSMU: OIIPEIETICHHIE, TEOPEMa, CIEJICTBUE, TOKA3aTEIbCTBO.

K xonmy o6y4yenus B 10 kinacce oOy4aromuics NOTYyYUT CIEIYIONINE TPeIMETHbIS

pe3ynbTaThl MO OTAENBHBIM TeMaM (enepaibHOil padouel mporpaMMmbl yueOHOTO Kypca

«Anre6pa M Haydajla MaTEeMaTH4YCCKOIro aHaiu3a» Ha yFJIyGJIEHHOM YpOBHE!

Uucna u BEIYKMCIICHHUS:

CBOOOJHO  ONEpPUPOBATH  MOHATHSAMM:  pallMOHAJIBbHOE  YUCIO,  OeCKOHEYHas
NepuoaNYecKast IpoOb, MPOLIEHTHI, HPPALMOHATILHOE YUCIIO, MHOXKECTBA PALlMOHATIbHBIX
U IEWCTBUTENBHBIX YUCEII, MOJYJIb JEMCTBUTEIBLHOTO YUCIIA;

NPUMEHSATh APOOM W TPOLEHTHI s PEUICHHS NPUKIATHBIX 337ad U3 pa3IMYHBIX
OTpaciei 3HaHUW U peajbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUJa OKPYIJICHUS, NMPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHNH;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTEMEHb C LEJNbIM IOKa3aTeleM, HCIOJIb30BaTh
MOJXOASIIYI0 (OPMY 3aITUCH JEHCTBUTENBHBIX YHCEN JUIs PEIIeHUs TPAaKTUUECKUX 3a1a4
U IPEJICTABIICHUS JaHHbIX;

CcBOOO/IHO OIEpPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOW CTENEHH;
CBOOO/THO OIIEPUPOBATh MOHATHEM: CTENICHb C pallMOHAILHBIM I0Ka3aTeNIEM;

CBOOO/JIHO ONEpUPOBaTh MOHATUSAMU: JIOTapu(pM 4Hca, AECCATUYHBIE U HATypaJbHbIE
norapuMmsl;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YUCIIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHEHHUsI 1 HEPABEHCTBA:

CBO60)IHO OIICpHUPOBATH TIOHATUSAMMU TOXKICCTBO, YpPaBHCHHUCE, HEPABCHCTBO,
PaBHOCUJIBHBIC YPABHCHHA U YPABHCHUA-CIICACTBY A, PaBHOCHJIBHBIC HCPABCHCTBA,
MNPUMCHATL Pa3JIMYHBIC MCTOJbI PCHICHHUA pallMOHAJIBHBIX U ,Z[pO6H0-paI_[I/IOHaJIBHLIX
ypaBHeHHfI, OPUMCHATH MCTOJA HHTCPBAJIOB Ui pCIICHUA HCPABCHCTB,

CB060,Z[HO ONCpHUpOBaTh MOHATHUAMU: MHOI'OYJICH OT OJHOM HCpCMCHHOfI, MHOT'OYJICH C
OCJIIbIMHA KOB(I)(I)I/II_II/ICHTS.MI/I, KOpHHU MHOTOWICHA, MPHUMCHATH JCJICHUC MHOI'OYJICHA Ha
MHOT'OYJICH C OCTATKOM, TCOPECMY Ee3y H TCOPEMY Buera gis pelICHUA 3a1a4,



CBOOOJHO ONIEpUPOBaTh MOHATHSAMM: CHUCTEMa JIMHEWHBIX YpaBHEHMH, MaTpula,
OTIPENICNIUTENIb MAaTPUIBl 2 X 2 M €ro TeOMETPUYECKUN CMBICI, UCIOJIb30BATh CBOMCTBA
orpenenutens 2 X 2 A BBIYUCICHHUS €ro 3HAYCHHS, NMPUMEHSATH ONPENCIIUTENN s
pelIeHHs] CHCTEMbl JIMHEMHBIX YpaBHEHHMH, MOJAEIMPOBATH peallbHblE CUTYALUH C
IIOMOILBI0 CHUCTEMBl JIMHEHHBIX YpPaBHEHMH, MCCIEI0BATh IIOCTPOCHHBIE MOJENIU C
IIOMOILBIO MaTPUI] U OIIpeJeNuTeNeil, HHTEPIPETUPOBATh [TOJyYSHHBIH pe3ysbTar;
MCTIOJIb30BATh CBOMCTBA ACUCTBUI ¢ KOPHAMH ISl PEOOpa30BaHMs BEIPAXKEHUH;
BBINOJIHATh [IPEOOpa30BaHUs UHUCIOBBIX BBIP@KEHUH, COAEpKALIMX CTEHEHH C
palMoHaIBHBIM IT0Ka3aTelIeM;

UCIOJIb30BATh CBOIiCTBA J0rapugmMoB st npeoOpazoBaHUA
norapuMUYECKUXBBIPAKCHHIA,

CBOOOJHO  ONEPUPOBaTH  MOHATUSAMHU:  HPpPALMOHAIbHBIC,  IIOKa3aTeNbHBIE |
Jorapu(pMHUUECKUE YpPaBHEHUS, HAXOAUTh MX PEIICHUS C IOMOIIBIO PAaBHOCHIIBHBIX
NEPEX00B WIN OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE  TpPUTOHOMETpudeckue GopMyibl s NpeoOpazoBaHMs
TPUTOHOMETPHUECKUX BbIPAKEHUI;

CBOOOJHO ONEpUPOBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, HPUMEHSThH
HeoO0XoauMble (OPMyJBl  JUIsl  pELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
YPaBHEHUH;

MOJICIIMPOBATh pEaJbHBIE CHTYyallud Ha S3BbIKE aireOphl, COCTABIATH BBIPAKCHHS,
yYpaBHEHHsI, HEPABEHCTBA 0 YCIOBHIO 3aJa4d, HCCIEIAOBATh MOCTPOCHHBIE MOJEIH C
MCIIOJIH30BAHUEM alllapaTa ajareOpsl.

OyHKIMYN U rpaduKu:

CBOOOJHO ONEpUPOBATh MOHATHAMHU: (PYHKIHS, CIIOCOOBI 3aMaHus (YHKIUH, B3aUMHO
oOparHble  (yHKUMH, KoMmo3unusi (QyHKuud, rpadux (yHKUUH, BBIIOIHATH
3JIEMEHTapHbIE MPeoOpazoBaHusl rpad@UKOB HyHKIINH;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: 00JACTh OMpPEAETCHUS M MHOXKECTBO 3HAYCHMH
¢GbyHKIMH, HYTH QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO OINEpPHUPOBATH MOHATUSAMM: YETHbIE W HEUETHbIE (DYHKIUH, MEPUOANYECKHE
(GyHKINH, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAaKCUMYMBI 1 MUHUMYMBI () yHKIIHH,
HanOoJbIIIee M HANMEHbIIIee 3HaYeHNE (DYHKIIMH Ha TPOMEXKYTKE;

CBOOOJHO OIIEPHPOBATH TMOHATHUSAMHU: CTENeHHas (DYHKIUS C HAaTypaJbHBIM W IENbIM
nmokaszaresieM, rpaduK CTEeleHHOW ()YHKIMHM C HATypalbHBIM M LEJNBIM II0Ka3aTeleM,
rpaduK KOpHA N-0il cremeHM Kak (YHKIMHM OOpaTHOW CTENEHUW C HaTypalbHbIM
noKa3aTeseM;

ONEepPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (yHKIHH,
BBINOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX T'paHKOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: TIOKa3aTeNbHAs U JorapupMuuecKkas QYHKIUU, X
CBOWCTBA U TpayKH, UCIIOIH30BATh UX TPAPUKH TS PEIICHHUS YPAaBHEHHIA;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMHU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OTIpE/IeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHACIIOBOTO apTryMEHTa,

UCMOJIb30BaTh rpaduku GyHKUUN JUIST MCCIIEAOBAHMS MPOIECCOB U 3aBUCHUMOCTEH MpHU
pelieHnH 3ajad M3 JpYrHX Y4eOHBIX IPEIMETOB M pealbHOW >KHU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEX/1y BeTHUYUHAMU;

Hauana maTemaTnueckoro aHajimsa:

CB060,Z[HO ONCpUPOBATH MOHATUAMU: apI/I(I)MeTI/I‘-ICCI(aH H TCOMCTPUUCCKAas MpPOrpecCusd,



OECKOHEUHO yOBbIBaroas reoMeTpuyecKkas nporpeccus, JMHEWHBINA u
SKCHOHEHIMAJIBHBI POCT, (OpPMYyNa CIOXKHBIX IPOIEHTOB, HMETh IPECTABICHUE O
KOHCTaHTE;

HCII0JIb30BaTh IPOIPECCUM JUIsl PELIEHUS PEATIbHBIX 3a/1a4 IPUKIIAJHOIO XapaKTepa;
CBOOOJHO  ONEpPUPOBATh IMOHATHAMHU:  IOCIEIOBATEIBHOCTh, CIIOCOOBI  3aJaHus
[10CJIe10BATENbHOCTENH, MOHOTOHHbBIE U OTPAHUYEHHBIE IIOCIEI0BATEIBHOCTH, IIOHUMATh
OCHOBBI 3apO’KICHUS MAaTEMaTHUECKOr0 aHAJIN3a KaK aHalIn3a OECKOHEYHO MalbIX;
CBOOOJHO ONEpPHPOBATH MOHITUSAMU: HENPEPbIBHbIE (PYHKIMHU, TOUKHU pa3pbiBa rpaduxa
(GhyHKIHMH, aCUMIITOTHI Tpaduka GyHKIINH,

CBOOOJHO ONEpHPOBATh MOHATHEM: (YHKLHMS, HENpephlBHAsS Ha OTpE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPHIBHBIX (PYHKIUH [T peIICHHs 3a1a4;

CBOOOJHO ONEpUpOBaTh TMOHSATHSAMM: TI€pBasi U BTOpas MNPOU3BOJIHBIC (DYHKIHH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh IPOM3BOJHBIE CYMMBbI, IPOU3BEACHMs, YaCTHOTO M KOMIO3MLHHU JIBYX
(GbyHKUIUH, 3HaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKLUH;

UCIOJb30BAaTh T€OMETPUUYECKHH M (U3NYECKUH CMBICI HPOU3BOMHONW Ui peleHHs
3ajau.

MHo>KecTBa U JIOTHKA:

CBOOO/IHO OIIEPUPOBATh MOHATUAMU: MHOKECTBO, ONIEPALIUU HAJl MHOXKECTBAMU;
UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar s ONMCAaHUsS PEATIbHBIX IIPOLECCOB
U SIBIIGHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX PEAMETOB;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: OIpPEJEIICHHE, TEOPEMa, ypaBHEHUE- CIEICTBHE,
CBOWCTBO MaTeMaTHUYeCKOro OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenus B 11 kimacce oOydaromMiics MOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3ysbTaThl MO OTAEIbHBIM TeMaM (enepalibHON padouell mporpamMmbl yueOHOro Kypca

«Anre6pa M Hadaja MaTeMaTH4YSCKOI0 aHalIn3a» Ha 0a30BOM YpOBHE!

Yuciia U BEIYUCIEHUS

ONEpHUPOBATh TMOHATHAMHU: HATYpPaJIbHOE, IEJI0€ YHCIO, MCIOJIb30BaTh IPU3HAKU
JENVMOCTH LIENIBIX YHCEIl, PA3J0KEHHE YHUCIa Ha IPOCTbIE MHOXKHUTEIH I PEUICHUS
3a1ad;

ONEPUPOBATH ITOHATUEM: CTEIIEHD C PALlMOHAIBHBIM ITOKA3aTENEM;

OIIepUpPOBATh MOHATUAMU: JOrapu(M YucIa, 1eCITUYHbIE U HATYpaJbHbIE JOrapu(MBbI.

ypaBHeHI/IH " HCPABCHCTBA:

NPUMEHSATh CBOWMCTBA CTENEHU JUIsl TNpeoOpa3oBaHUs BbIPAXEHUH, ONEpUPOBATH
MOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO, pELIATh OCHOBHBIE THIIBI
ITOKA3aTENbHBIX YPABHEHUIN U HEPABEHCTB;

BBINIOJHATh MpeoOpa3oBaHUsl BBIPAXKEHUM, CoOJEp)KalluX Jorapudmel, OnepupoBaTh
MOHATUSIMH: JIOTapU(MUUECKOE YpaBHEHHWE U HEPABEHCTBO, peUIaTb OCHOBHBIE THIIBI
Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB;

HAaxOJIUTh PEMICHUS MPOCTENIINX TPUTOHOMETPHUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pEelIeHUE, UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUM JUJISl PEIICHMS IPAKTUYECKUX 3a]1a4;

HAaxOJIUTh PEIICHUS MPOCTEHIINX CHUCTEM U COBOKYIHOCTEW pallMOHAJIBHBIX YPaBHEHUH U



HEPaBEHCTB;
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM Ha A3bIKC aHFCGpLI, COCTaBJISITb BBIPAKCHUA,
ypaBHEHUsI, HEPABEHCTBA M CUCTEMbI IO YCJIOBHUIO 33Ja4yH, UCCIEIOBATh MOCTPOCHHBIC
MOJIEJIN C UCTIOJIh30BAHUEM allllapaTa ajureOpsbl.

OyHKIMY U TpaduKu:

ONEpPUPOBATh MMOHATUAMH: TepuoauYecKass (QYHKIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKU 3KCTpeMyMa (YHKLMHU, HauOoJIblIee U HauMEHblIee 3HaueHUs! (PyHKIUU
Ha [IPOMEXYTKe, UCIOJIb30BaTh UX JJIs UCCIIE0BAaHUS (PYHKIUH, 3aJaHHOH IpaduKoM;
ONEepUPOBATh  TOHATHSAMU:  TpadUKd  TIOKA3aTeNbHOM,  JOrapupMHUUECKOW U
TPUTOHOMETPUYECKHX (YHKIMHA, H300pakaTh HMX Ha KOOPAWHATHOM IUIOCKOCTH H
HCIIOJIB30BATh IS PELICHUs YDABHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpauKd JHHEWHBIX YpaBHEHHHA U
HCIIOJIb30BATh UX VISl PEILICHUS CUCTEMBI TMHEUHBIX YPaBHEHUN;

UCNOJb30BaTh Ipaduku (QyHKIUH A8 UCClIeAOBaHMs IPOLIECCOB M 3aBUCUMOCTEH W3
APYTUX y4EOHBIX AUCLUIIIUH.

Hauana maremaTuueckoro aHaiausa:

OIIEpPUPOBATH MOHATUAMM: HENPepbIBHAS (QYHKLUSA, IPOU3BOIHAS (PYHKILIUH, UCIIOJIb30BaTh
reOMETPHUECKUI M (PU3NIECKUN CMBICI IPOM3BOIHON ISl pEIICHUS 3a/1a4;

HaXOJUTh MPOU3BOAHbBIE JIEMEHTAPHBIX (PYHKIMMA, BHIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (QYHKIINH;

WCTIOJB30BaTh MPOU3BOAHYIO IS HCCIEAOBaHUS (QYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEIOBAHMS K IOCTPOSHUIO TPa(PHKOB;
HCII0JIb30BaTh MPOU3BOAHYIO NIl HAXOKICHMS HAWIYYIIEro PELICHMs B NPUKIAJHBIX, B
TOM YHUCJIE€ COLMAIBHO-DKOHOMHUYECKHX, 3a7a4ax;

OIIEpUPOBATH MOHATUAMU: N1EPBOOOpa3Hasi U UHTETpaj, HOHUMATh T€OMETPUUECKUI U
(bu3nyecKuil CMBICII HHTErpaa;

HaXOJUTh MEPBOOOpPA3HbIE dJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH UHTErpai mo ¢opmyie
Hrerorona—JleiiOnuma;

pelarh NpUKIaJHbIE 33Jlaul, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKOTO U (PU3NUECKOro
XapakTepa, CpeCTBAMUA MATEMATHYECKOr0 aHAJIN3a.

K xonny oOyudenuss B 11 kiacce oOydaromuiics MOJIyYUT CIEAYIOIIHE MPEIMETHbIE
pe3yabTaThl MO OTJENBHBIM TeMaM (eaepanbHOil pabodel mporpamMmbsl y4eOHOTO Kypca
«Anrebpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a» HA YIIy0J1eHHOM YpOBHe:!

Yuciia U BEIYUCIEHUS

CBOOO/ZIHO OINEpUpPOBaTh TMOHATHUAMHU: HATypaJbHOE U II€JI0€ YHUCJIO, MHOXECTBa
HaTypaJIbHBIX U LIEJIBIX YHUCEN, UCIOJIb30BaTh NIPU3HAKU AEeIUMOCTH 1enbix yncen, HOJJ
n HOK HaTypanpHBIX 4Mcen 71 pelIeHus 3a/1a4, IPUMEHATh alropuT™ EBKinfa;
cBOOO/IHO OTIEPUPOBATH MOHATHEM OCTaTKa IO MOJYIIIO, 3alKChIBATh HATYpaJlbHbIE YHCIIa
B Pa3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEPUPOBATh MOHATHIMH: KOMIIJIEKCHOE€ YHMCIO U MHOXECTBO KOMIUIEKCHBIX
qucesl, MPEeACTaBIATh KOMIUIEKCHBIE YHCa B alreOpandecko U TPUTOHOMETPHUYECKOM
(dopme, BBITTOJIHATH apUPMETHIECKHUE ONIEPALUU C HUMH U U300paXkaTh Ha KOOPMHATHON
IIJIOCKOCTH.

VYpaBHEHHUsI U HEPABEHCTBA:



CBOOOJHO  ONEpUPOBaTh  IMOHATUSAMHU:  HUPpALMOHAIbHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE HEPABEHCTBA, HAXOAMTh MX PEUICHHUS C MOMOIIbIO PAaBHOCHIIBHBIX
IIEPEXOI0B;

OCYILIECTBIISATH OTOOP KOPHEH NMPU PEIIEHUH TPUTOHOMETPHUYECKOTO YPABHEHUS;
CBOOOZIHO OIEpUpPOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, INPUMEHSTh
Heo0XoaAnMBble (OPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOO/IHO OIIEPUPOBATh OHATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI W CUCTEMBI-CICJCTBUS, HAXOAWUTHb PEIIECHUS CUCTEMBI U
COBOKYIHOCTEH pallMOHAJIbHBIX, UPPALIMOHAJIbHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUIECKUX
YPaBHEHUH U HEPABEHCTB;

pemarh palroHaIbHBIC, HPPALMOHAJIbHBIC, IOKa3aTelbHbIE, JorapupMUUECKue |
TPUTOHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA, COAEPKAIME MOAYJIU U IIAPAMETPBHI;
IPUMEHATh Tpauuyeckue METOIbl JJIsi pPEeIIeHUs YPaBHEHUI M HEPaBEHCTB, a TaKXKe
3aJ1a4 ¢ napaMeTpamy;

MOJICJIUPOBaTh peajbHbIC CHUTyallUd Ha S3bIKE aiureOpbl, COCTABIATH BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4M, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJIEJIM C HCMOJb30BAHUEM ammapara anreOpbl, HHTEPIPETHPOBATH IOJYUYECHHBIH
pe3yJIbTar.

OyHKIMH U TpaPUKU:

CTPOUTH IpadMKU KOMIIO3MIMU (PYHKIMN C MOMOIIBIO 3JE€MEHTApHOIO UCCIEI0BaHUs U
CBOWCTB KOMITO3UIIMH ABYX (DYHKITHIA,

CTPOUTH TEOMETpPHUYECKHE OOpa3bl ypaBHEHHMH W HEPAaBEHCTB Ha KOOPJHMHATHON
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMU: TPAPHUKH TPUTOHOMETPUIECKUX (PYHKITHIA;
OPUMEHATH (QYHKIMA JJIS1 MOJISIIMPOBAHUS U CCIIEIOBAHUS PEATBHBIX POLIECCOB.

Hauana MmaTemMaTH4yecKOro aHaiusa:

UCTIOJIB30BaTh MPOU3BOJHYIO Ul HWCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaXO0JIUTh HauOoJIblIIee U HAUMEHbIIIee 3HaUeHUs1 (PYHKLIMU HEMIPEPBIBHOM Ha OTpE3KeE;
WCIIOJIH30BATh MPOU3BOHYIO JIJISI HAXOXKICHUS HAWIYUIIETO PEUICHNUs B TPUKIAIHBIX, B
TOM YHCIIE COIMaJbHO-DKOHOMHUYECKHX, 3a/Ja4yax, UIsl ONpPEACNCHHS CKOPOCTH |
YCKOpEHHS mpoliecca, 3aJaHHoro (hopMyon wim rpaguKom;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: MEpBOOOpa3Has, OINpeNeNEHHBIH HHTerpal,
HaXO/UTh MEepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMI U BBIUMCIIATH UHTErpal 10 Gpopmyie
Hrrorona—Jleiiouuma;

HaXOJUTh IJIOMAN MIOCKUX GUTYpP U O0OBEMBI TEJT C TOMOIIBIO HHTETpaIa;

UMETh TPEJICTABIEHUE O MAaTEeMaTHYECKOM MOJICIMPOBAHUHM Ha MPHUMEPE COCTABICHUS
muddepeHInaTbHBIX YPaBHEHHIA;

pelaTh NPUKIIAJAHbIE 337a4l, B TOM YHCIEe COLUATbHO-3KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHaIH3a.

COHEPXAHME YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIM3A» 10 - 11 KJIACC

10 KJIACC Bba3oBblii ypoBeHb



Hucna ¥ BBIYUCIEHUS

Panyonanenele yncna. OOBIKHOBEHHBIE U JECATUYHbBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoauveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMH - YHCIAMH,
peoOpa3oBaHusl YHMCIOBBIX BblpaxkeHUH. IlpuMeHeHue npoOell M NPOLEHTOB IJIs PELICHUS
IIPUKJIAJHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU U PeabHOU KU3HU.

JlelicTBUTENbHBIE YnCia. PallMoHanbHble M UppalMOHaNIbHBIE YHcaa. ApudmMernueckue
oIepaluu ¢ JeHCTBUTENbHBIMU yKcaaMu. [TpuGinxkEHHbIE BBIUMCIIEHUS, NTPaBUa OKPYIJICHUS,
IIPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ nensiM nokasareneMm. CranaapTHas (GopMa 3alMCH JEHCTBUTENLHOTO YHCTIA.
Hcnonp3oBanue moaxonsimied (GOpMbl 3amMcH  ACUCTBUTEIBHBIX YHCEN Uil PEUICHHUs
MIPaKTUYECKUX 3314 U [IPEJICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HaTypajdbHOU cTerneHu. JIeHCTBUA C  apudMETHUYESCKHUMHU
KOPHSIMH HaTypaJbHOU CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, ApKTaHI€HC
YHCIJIOBOT'O apryMeEHTa.

VYpaBHEHMS U HEPABEHCTBA

ToxnecTBa U TOXJECTBEHHBIE IPEOOPa30BaAHUSL.

[TpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUECKUE
(bopMyIIBI.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meroa
MHTEPBAIOB. Pemienne nenbix u ApoOHO-pallMOHATIBHBIX YpAaBHEHHWH W HEpaBEHCTB. PerneHue
UppalMOHAIIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMeTpu4eCcKUX ypaBHEHMil. lIpuMeHeHHEe ypaBHEHMI M HEPABEHCTB K
pELIeHUIO MaTeMAaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3JIMYHbIX 00JIaCTel HAyKU U peabHOMN JKU3HU.

OyHKIMK U TpaduKu

®OynK1us, crocoOsl 3ajanus GyHKuuu. ['paduk pyHKIMM.

B3aumno obpatnble ¢pyHKIMu. O0IacTh ONpeeeHNs] U MHOKECTBO 3HAaUEHUH (DyHKIUU.
Hynu ¢pynkiun. [IpoMexxyTku 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUH.

CrenenHas QyHKIIMS C HATypaJlIbHBIM U LI€TbIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk.

CaoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU.

TpuroHomerpudeckas OKpPYXHOCTb, OIpEICIEHUe TPUTOHOMETPUYECKUX (DYHKIMH
YHCIIOBOTO apryMeEHTa.

Hagana MareMaTH4ecKoOro aHanmsa

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUA  TOCJENOBAaTENbHOCTEH. MOHOTOHHBIE
IIOCJIEJ0BATEIBHOCTH.

Apudmerndeckass M reomMeTpuueckas rnporpeccud. beckoHeuHo — yObIBaroas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH IeOMETPUUYECKONW MPOrpecCUi.
dopmyna CIOXKHBIX IPOLEHTOB. lcronb3oBaHWE MPOTPECCUM ISl PELIEHUS pEalIbHBIX 3a/1ad
MIPUKJIATHOTO XapaKTepa.

MHosxecTBa 1 JIOTUKA

MHosecTBO, onepanun Haja MHO)KecTBaMu. Jlmarpammel Oiniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara JJisl ONMCAHUs pPealbHBIX IPOLECCOB M SBICHWM, NpU
pelleHny 3aJad U3 JApyrux y4yeOHbIXx npeameroB. OrmpeneneHue, Teopema, CIEACTBHE,
J0KAa3aTeJIbCTBO.



10 KJIACC ¥Yray06./eHHbIi YPOBEHb

Yucna ¥ BBIYACICHUS

Panmonanbubie yncia. OOBIKHOBEHHBIE M JIECATUYHBIE TPOOU, MPOLIEHTHI, OECKOHEUYHbIE
nepuoandeckue apoodu. Ilpumenenne apoGeil 1 MpoLEHTOB Ul pelieH!s PUKIAIHbIX 33134 U3
Pa3IMYHBIX OTpacieil 3HAaHUW U pealbHON KU3HU.

JelicTBuTenpHble yucia. PanmoHanbHble M MppalMoOHaIbHbIE Yucia. Apudmerndeckue
olepanuu ¢ ACHCTBUTEIbHBIMUA 4YUCIAMHA. MOAynb AEUCTBUTEIBHOIO YWCIIA M €T0 CBOMCTBA.
[TpubnuxEHHbIE BBHIYMCICHUS, TPABWIA OKPYIJICHUS, NPUKHIKA M OIEHKA pe3ysibTara
BBIYUCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Herotona. Mcnons3oBaHue moaxoasmeit popmbl
3aMyCcy AEUCTBUTEIbHBIX YUCEI JJI PEIIECHUS NPAKTUUECKUX 3a/1a4 U [IPEICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypallbHOM CTEleHH | ero cBoictBa. CTemneHb ¢
palMOHAaIbHBIM IIOKA3aTENEM U €€ CBOMCTBA, CTEIIECHD C ICHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uuncna. CpoiictBa sorapu¢ma. JleciTUUHbBIE W HaATypajbHbIE JIOTapU(MBIL.
CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC 4YMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHEHMS U HEPABEHCTBA.

ToxnecTBa M TOXIECTBEHHblE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YPAaBHEHUS U YPABHEHUSI-CIIEACTBHSI.

HepaBenctBo, pemienue HepaBeHCTBA. OCHOBHbIE METOJbl pELICHHs LENbIX M JpOOHO-
palOHaIbHBIX YPABHEHUHM U HEPABEHCTB.

MHoOrouseHsl OT OJHOW IEPEMEHHOM. J[eeHne MHOTOWIEHa Ha MHOTOWIEH ¢ OCTATKOM.
Teopema besy. Muorounens! ¢ nensiMu kodddummenramu. Teopema Buera. [Ipeobpa3oBanus
YHCJIOBBIX BBIPAXKEHUM, COJIEP/KALINX CTENIEHU U KOPHHU.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOJbl PELIEHUS HMPPALMOHAIBHBIX
ypaBHeHu. Iloka3aTenbHble ypaBHEHHUS.

OcHOBHBIE METO/Ibl PELICHUS MTOKa3aTeNbHbIX ypaBHeHUil. [IpeoOpazoBaHue BbIpakeHUH,
cojepkauux Jorapumsl. Jlorapupmuueckue ypaBHeHHMs. OCHOBHBIE METOJbl pPELICHUS
Jorapu(MUYECKUX YpaBHEHUM.

OcHoBHble TpuUroHomerpuueckue ¢opmynsl. IlpeoOpazoBaHuEe TPUTOHOMETPUUYECKUX
BBIpa)KCHUI. PelleHne TpPUrOHOMETPUYECKUX YpaBHEHUW. PemenHue cuCTEM JIMHEWHBIX
YPaBHEHUM.

Matpuna cucTeMbl JUHEHHBIX YypaBHeHHMH. Omnpenenurens MaTpulbl 2X2, €ro
TEOMETPUUYECKNN CMBICT M CBOMCTBA, BBIYMCIECHUE €0 3HAYEHUS, IPUMEHEHHUE OIPEIEIUTENS]
JUISl PEILIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHU.

Pemenne mnpuknaaHbIX 3a4ad ¢ IOMOIIBKO CUCTEMbBl JIMHEWHBIX YPABHEHMM.
HccnenoBanue MOCTPOCHHOW MOJENM C IMOMOIIBK Martpull U omnpexaenurenedl. [loctpoenue
MAaT€MaTHYECKUX MOJEIEH pEabHOW CHUTyallMM C TIOMOIIBIO YPAaBHEHWH W HEPABEHCTB.
[IpumeHeHne ypaBHEHM M HEPAaBEHCTB K pEIIEHUI0 MaTeMaTHYeCKHX 3aJad W 3aj1ad u3
pa3IMYHbIX 00JaCTe HayKu U peaibHON KU3HU.

OyHKIMK U rpaduku

OyHKIMSA, cr1ocoOb! 3a1aHus GyHKUMU. B3aumuo obpatHbie GyHKimu. Komnosunus ¢yHKIUH.
I'padux ¢pyHkunu. DnemMeHTapHble mpeodbpa3oBanus rpadukos GpyHkuii. OdaacTe onpeneneHus
1 MHOecTBO 3HaueHui ¢pyHkiuu. Hynu dynkmun. [IpomexyTkn 3HaKonocTosHcTBa. YETHBIE U
Heu€THble pyHkuu. [lepuonnueckue pynkuuu. [lpomexxyTku MOHOTOHHOCTH (DPYHKILIHU.



MaxkcumymMbl 1 MUHUMYMbI (QyHKIuu. HamOonbliee m HauMeHbIlee 3HaueHUs (QYHKLIUU Ha
npomexxytke. JluHeiHas, KBajgpaTHuHas H JpOOHO-TMHEWHas (QYHKIUU. DIEMEHTapHOEe
WCCIIEIOBAaHHE U TIOCTPOCHUE UX TPAPHKOB.

CreneHHas (QyHKLUHUS C HaTypaJbHBIM M LEJIBIM IOKa3areneM. E€ cBolicTBa M rpaduxk.
CaoiicTBa u rpaduk KOpHSA n-oil creneHu Kak (PyHKIMHM OOpaTHOM CTENEeHH ¢ HaTypajbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u norapudmuyeckas GyHKIUM, X cBoMcTBa U rpaduku. Mcnonb3oBanue
rpadpukoB  (QyHKOMI JUIs  pelieHuss ypaBHEHUH. TpuroHomerpuyeckas OKPYXHOCTb,
OIpeJieIeHue TPUTOHOMETPHUECKUX (DYHKIIMI YHCIOBOTO apryMeHTa.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B pEaJbHBIX IpoLeccax U sBiIeHusX. [ paduku
peaNbHbBIX 3aBUCUMOCTEM.

Havana mareMaTn4eckoro aHanusa

[TocnenoBarenbHOCTH, croco0sbl 3a/laHus IIOCIIEI0BATEIBHOCTEN. Meton
MaTEeMaTUYECKON MHAYKIUA. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.

HcTopusi BOBHUKHOBEHUS! MaTEMAaTUYECKOr0 aHaIW3a KaK aHaju3a OECKOHEYHO MajbIX
BEJINYMH.

Apudpmernueckass U reoMerpuueckas —mporpeccuu. beckoHeuHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOMIEH T'€OMETPHUYECKOW MPOTPECCHH.
JIuHEeWHBIN M OSKCHOHEHUHUAIbHBIM pocT. Yucino e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuu s peLICHMs] pealIbHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa.

HenpepbiBable (yHKIMM M uX cBoicTBa. TOYKM paspbiBa. ACUMNTOTHI I'padUKOB
¢ynkuuid. CBoiicTBa (h)yHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBalOB Ui PELICHMS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HENIPEePBIBHBIX (YHKLUMN A7 peleHus 3a/1a4.

[lepBast u BrOpas mnpousBoaHble (yHKUMU. OmnpeneneHue, TreOMETPUUYECKUN U
¢bu3nveckuid CMBICIT TIPOM3BOJHOW. YpaBHEHHE KacaTelbHOW K Tpapuky (QyHKIuUH.
[IpousBonnbie 3neMeHTapHBIX (GyHKIMNA. [Ipow3BomHAs CyMMBI, NMPOW3BENCHHS, YACTHOTO H
KOMITO3ULIUHU (YHKITHH.

MHoOXecTBa U JIOTHKA

MHoOXeCTBO, Olepaluyd HaJ MHOXXECTBaMHW W uX cBoicTBa. [uarpammel Ditnepa— Benna.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmapara sl ONHCAHMS PEAIBbHBIX IIPOLIECCOB H
SBJIGHUN, TpHU pEUIeHHM 3aJad W3 JAPYyrux y4deOHbIX mpeameroB. OmpeneneHue, Teopema,
CBOWCTBO MaTeMaTHYECKOro 00bEeKTa, CIIEACTBHE, 10Ka3aTeIbCTBO, PABHOCWIIbHBIE YPABHEHUS.

11 KJIACC Ba3oBblii ypoBeHb

UYucna u BEIYHUCIICHNUS.
Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIETIBIX YUCEN.
Crenens ¢ palMoHaIbHBIM NOKa3aTeseM. CBONCTBA CTENIEHH.
Jlorapudm uncna. JlecsiTuuHble U HATypaJbHbIE JOrapu(MBbIL.
YpaBHEHHUs 1 HEPABEHCTBA.
IIpeoOpa3oBanHue BBIPAXKEHUH, COAECPIKAIINX JIOTapU(PMBI.
[Ipeobpa3oBanHue BbIpaxeHUi, COAEPKALIUX CTENIEHHU C PallMOHAIbHBIM ITOKa3aTEJIEM.
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.



CucreMbl JIUHEHHBIX ypaBHEHUU. PellleHre NMPUKIAIHBIX 337a4 C MOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.

Cuctembl U COBOKYITHOCTU PAllMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeneHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEeMaTUYECKUX 3a/1ad U
3a/1a4 U3 pa3IM4HbIX 00JacTel HayKu U peaibHON KU3HU.

OyHKIIUU U TpadUKH.

Oynkuus. [lepuonnyeckue ¢ynkumu. [IpoMexyTkH MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (GyHKIMU. HaunOonbliee ¥ HauMeHbllee 3HAaYeHHE (PYHKIMU Ha
MIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

[TokazarenbHas u norapupmudeckas GyHKIIUH, UX CBONCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUN A peLICHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (YHKIMNA JUIsI MCCIEIOBAHUS IMPOLECCOB U 3aBHCUMOCTEH,
KOTOpBIC BO3HUKAIOT MPU PEIICHUH 33]a9 U3 JPYTUX YICOHBIX IPEIMETOB U peaTbHOU KU3HU.
Hauana maremaTudeckoro aHaiausa.

HenpepwiBable GyHKITMU. MeTO HHTEPBAJIOB JIJISl PEIIICHHSI HCPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpudeckuii u GU3MUECKUNA CMBICIT IPOU3BOIHOM.

[TpousBoaHBIE ANeMEHTAPHBIX PYHKIMI. DOPMYIIBI HAXOXKACHUS TPOU3BOTHON CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKITHIA.

[IpumeHeHre MPOM3BOAHONM K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
aKkcTpeMyMbl. HaxoxieHrne HanboIbIliero 1 HAMMEHBINETO 3HaYCHHs (PYHKIIMH Ha OTPE3Ke.

[Ipumenenre Mpou3BOAHON ISl HAXOXKICHUS HAWIYUIIETO PEUICHUs B MPUKIATHBIX
3aayvax, JAJIsl ONpeesieHHsI CKOPOCTH MPOoIiecca, 3aJaHHOTO (OPMYIIOi HiTH rpaduKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpai, ero reoMmeTpudeckuii U puU3ndecKuii cMbici. Beruncienne uHTerpana mno
dbopmyiie Hetorona—JIeiibnuma.

11 KJIACC ¥Yray0/eHHblil ypoBeHb

Ymncita 1 BEIUUCIICHUS.

Harypanbasie u nenvie uncna. [IpuMeHeHHe NPU3HAKOB JETUMOCTH IIEJIBIX YHCEIl,
HauOonbpImi obmmit nenurens (nanee — HOJl) u naumensinee obiee kparnoe (nanee -HOK),
OCTAaTKOB IO MOJYJI0, anroput™Ma EBknnaa 11 pemenus 3a4a4 B LEIbIX YUCHIAX.

KommiekcHple uwmcna. AnreOpanueckas H TpUTOHOMETpUYecKkas (opMbl 3amucu
KOMIUIEKCHOTO uncia. ApupMeTHdecKkre onepaiu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkeHue
KOMIUIEKCHBIX YMCeN Ha KoopAuHaTHOU miockoctu. dopmyna Myaspa. Kopau n-oii crenenu us3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEeN ISl peuieHus (U3UYECKUx |
T€OMETPUYECKUX 3a/1ad.

YpaBHEHHUs 1 HEPABEHCTBA.

Cucrema W COBOKYIIHOCTh YpaBHEHUHW M HEPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI H
CUCTEMBI-CIIE/ICTBUSA. PaBHOCHIIbHBIC HEPaBEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPHUYECKOMN
OKPY>KHOCTH. PerieHre TpuroHoMeTpruIeCcKiuX HEPaBEHCTB.

OCHOBHBIE METO/TbI PEIIEHUS MMOKA3aTENhHBIX U JIOTApUPMUISCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE  METOABl  pEUIEHUsT CHCTEM U  COBOKYINHOCTEH  paluOHaJIbHbIX,



UppalMOHATIBHBIX, TOKA3aTENIbHBIX U JIOTAPU(PMUIECKUX YpPaBHEHHH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[TpumeHeHne ypaBHEHH, CUCTEM M HEPaBEHCTB K PELICHUIO MaTeMaTHM4YeCKUX 3a/1ad U
3a/lad M3 pa3IUYHbIX OO0JIacTell HAayKu W peajbHOW JKU3HM, MHTEpIpETalysl MOJy4YEHHBIX
pe3yJbTaTOB.

@OyHKIMH U TpaduKH.

I'padux xommozumu ¢GyHkmid. ['eomerpuyeckre oOpassl ypaBHEHUH U HEPABEHCTB Ha
KOOP/AMHATHOH IJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeToapl pelIeHUs ypaBHEHUH M HepaBeHCTB. I'paduueckue MeTobl
peleHus 3a1a4 ¢ apamMeTpamu.

Hcnonb3oBanue rpadukoB (YHKUMN JUIS MCCIEJOBAHUS IMPOLECCOB U 3aBHCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 33]a4 U3 IPYTUX YIeOHBIX IPEIMETOB H PEATbHOMN KU3HU.
Hauana Mmaremarnueckoro aHanusa.

[IpumeHeHne mPOM3BOAHOM K HUCCIeAOBaHMIO (YHKUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHne HanbombIero 1 HAMMEHbLIETo 3HaYeHU I HelIpepbhIBHOM (QyHKIIMM Ha
OTpe3Ke.

[IpumeHeHre NPOM3BOAHOM JUIsl HAXOXACHUS HAWIYyYLIEro pEIIeHUs B IMPUKIIAJHBIX
3ajavax, IS ONpeZeNieHHs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMynoi wim
rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IEepBOOOpa3HbIX. [IepBoOOpas3HbIE 3JEMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoX/A€HUS IEPBOOOPA3HBIX.

Nuterpan. ['eomerprueckuii cMbIci HHTErpajia. Beraucnenue onpenenéHHOro nHTerpaia
o ¢opmyne Hetotona—JleitoHua.

[IpumeHenne wuHTerpana A HaXOXKJIEHHUS IUIOMAAEH IJIOCKUX (GUryp U O00bEMOB
Ie€OMETPHUECKUX Tell.

[Tpumeps! perennii nuddepeHuanbHbIX ypaBHEeHHH. MaTemaTHueckoe MOIETMPOBaHUE
peaJIbHBIX MIPOLIECCOB C MOMOUIBIO AU PEepeHLINaATbHBIX YPAaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YVYEBHOI'O KYPCA

10 KJTACC

Basosblii ypoBens (70 yacoB)

Yray6Jennslii ypoenb (140 yacoB)

HasBanue paszzgena (Tembi)
(4ncio yacoB)

OcHoBHOE cojiep:kaHue pasjena (TeMbl)

Ha3Banue pazzaena (Tembi)
(4ucio 4yacoB)

OcHoBHOE cojiep:kanue pasjena (TemMbl)

MHoxecTBa
palMoOHAIBHBIX U
JIEHCTBUTEIILHBIX
yuceln. PanmoHnansHbIe

YPaBHEHUS U HEPABEHCTBA
(14 9)

MHo0k€ecTBO, Onepauy Hajl
MHOecTBaMu. J{narpammel Ditlsiepa—
Benna.

Panmonaneshbie yrcna. OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOU, TPOLICHTHI,
OecKOHEYHbIEC IEPUOANYECKUE APOOHU.
Apudmernueckue onepanuu ¢
palMOHAIbHBIMU YUCIIAMH,
npeoOpa30BaHMs YUCIOBBIX BHIPAKCHUI.
[Tpumenenue apobeli U MPOIEHTOB AJIs
pEeLIeHUS IPUKIAJAHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIEH 3HAHUN U PEaIbHOU
JKU3HU.

JericrBuTenbHbIe yncaa. PannoHanbHbIe
Y UppaAlMOHAIIbHBIC YHCIIA.
ApudmeTndeckue oneparuu ¢
JIEUCTBUTEIbHBIMU YU CIIAMMU.
[TpubnuxEHHBIE BRIYUCIECHUS, TPaBUIIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTara BBIYMCIEHUN.

ToxaecTBa U TOXKJIESCTBEHHBIE
npeoOpazoBaHus. YpaBHEHUE, KOPCHb
ypaBHeHus. HepaBeHcTBO, penieHue
HEpPaBEHCTBA. METO/1 HHTEPBAJIOB.
Pemenue nensix u ApoO6HO-
palMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB

MHOKeCTBO IeHCTBUTENILHBIX
YuCell.

MHOTOYJICHEI.
PaunonansHble ypaBHEHUS U
HEPaBEHCTBA.

CucTeMBbl IMHEHHBIX

ypaBHEHU U
(28 4)

MHO0k€eCTBO, OIepaIuy HaJl
MHO>KECTBAMU U UX CBOICTBA.
Juarpammsl Ditniepa — Benna.
Ilpumenenue meopemuxo-
MHOJMCECMBEHHO20 annapama 0s
peuteHus 3a0au.

Panmonaneubie ynciia. OOBIKHOBEHHBIC U
JECSITHYHBIE TPOOH, MPOLICHTHI,
OCCKOHEYHBIC NTEPUONUECKHUE IPOOH.
[Ipumenenue apobeii U MPOLIEHTOB s
pelieHust MpUKIAAHBIX 3a/1a4.
HelicrBurenbHble uncna. PanmonansHbIe
Y UppAlMOHATIBLHBIE YHCTIA.
ApudmeTrndeckue onepanuu ¢
JEHCTBUTENBHBIMU YnuciiaMu. Mooy
OelicmeumenbHo20 YUcia u e2o
ceoticmea. IlpubmmxEHHbIC
BBIYUCIICHUS, IPABUIIA OKPYTIIEHUS,
MIPUKHJIKA U OIIEHKA pe3ybTaTa
BBIYMCIICHH.

OcHogHble Memoovl peuleHus Yeavix u
OpPOOHO-PAYUOHATILHBIX YPAGHEHULL U
HepaseHcme. Muozounenvt om 00HOU
nepemenHou. /lenenue MHo2ounena Ha
MHo2ounen ¢ ocmamkom. Teopema be3sy.
MHuozounenwl ¢ yervimu
koaghpuyuenmamu. Teopema Buema.
Pewenue cucmem nunetinvix ypasHenui.
Mampuya cucmemvol 1uHelHbIX
ypasHenuu. Onpedenumens Mampuybl




2%2, e20 ceomMempuyecKull CMblC U
CB0lCMBa; BbIHUUCICHUE €20 3HAYCHUS],
npumenenue onpeoenrumens Ol peueHus.
cucmembl TUHEUHbIX YPABHEHUII.
Pewenue npuxnaousix 3a0au ¢ nomowpio
cucmembl TUHEUHbIX YPABHEHUU

@OyHKIUH U rpaduKy.
CreneHsp ¢ 1eabIM
HOKa3aTeneM

(6 1)

OyHKIMsA, cioco0bl 3aJaHus (QYHKITHH.
Bzaumno obpatusie pynkuuu. ['paduk
GbyHKIHN.

OO6nacTh onpenesaeHus: © MHOXKECTBO
3HadeHuid pyHkuuu. Hymm QyHKmm.
[IpoMexxyTku 3HaKONIOCTOsIHCTBA. YETHBIE
1 HeuétHbie QyHKIMK CTeneHb ¢ MeIbIM
MIOKa3aTeJeM.

CrangaprHas (hopma 3arnmcu
NeNCTBUTENHHOTO yKcia. Mcnonb3oBanue
MOAXO0IALIeH GOopMBI 3anucu
JNEHCTBUTENBHBIX YUCEN JJIsl PEIICHUS
MPAKTUYECKHX 3aJ1a9 U TPEJICTABICHUS
JTAHHBIX.

CrenenHast QyHKIIUS ¢ HATYPAITLHBIM U
LIeJIBIM TTOKa3aresieM. E€ cBolicTBa 1

rpaduk

OyHKIMU
u rpaduxu. CteneHHas

byHKUIUS
¢ mesbIM mokasareneM (12 1)

OyHKIHs, CIoco0b! 3a1aHus QYHKIIUH.
B3aumno oOpatHbie PYHKIIUH.
Komnosuyus ¢pynxyuii. I'padux
byHKIMHN. DnemenmapHvle
npeobpazosanusi 2papuxos GyHKyuil.
OO6nacTh ornpene’aeHusi U MHOKECTBO
3HayeHu# GpyHkun. Hymn GyHkmmm.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YérHble 1 HEUETHBIC (DYHKIIHU.
Ilepuoouuecxue ghynxyuu.
IIpomesicymku Mmonomounocmu
@dyHxyuu. Maxcumymol u MUHUMYMbL
@dynxyuu. Haubonvuwee u naumenvuiee
3HaueHue QYHKYUU Ha NPOMedNCymKe.
Jluneunas, keaopamuunasn u OpooHo-
JUHeNHas hyHKkyuu. dnemenmapHoe
uccrnedosanue u nocmpoeHue epaghurkos
IMUX yHKYuUil.

CreneHs ¢ LEILIM ITOKa3aTesieM. bunom
Hvromona.

CrenenHas QyHKIHS ¢ HATYPATBHBIM U
LEJIBIM TToKa3aresieM. E€ cBoiicTBa 1

rpadux

Apudmernueckuil KOpeHb
N—0i1 CTeNeHH.
Hppauunonainbusie
YPaBHEHHs U HEPABEHCTBA

(18 u)

Apudmernueckuil KOpeHb HaTypabHOU
cTeneHu. JleicTBus ¢ apupmMeTHiecKuMu
KOPHSIMU N—OW CTENEHH.

Pemenue nppanyoHaabHbIX YpaBHEHUN U
HEPaBEHCTB.

CgoiicTBa 1 rpadK KOPHS NOM CTETICHH

Apudmernueckuil KOpeHb n-oi
CTEIICHH.

HppauyroHaibHble ypaBHEHUS
(18 u)

Apudmernueckuil KOpeHb HaTypPaIbHOM
CTEIICHH U €ro CBOMCTBA.
IIpeobpaszosanus HUCI08bIX BbIPAHCEHU,
cooeporcawyux cmenenu U KOpHu.
HppauyroHaibHbIE ypaBHEHUS.
OCHOBHBIE METOABI PELICHUS
UPPALMOHAIBHBIX YPABHCHUM.




Pasnocunvnvie nepexoowi 6 pewenuu
UpPPayYUOHAILHBIX YPAGHEHUL.

CoiicTBa 1 rpaduk KOpHS N-0i CTENEHU
KaK (PYHKIIMH OOpaTHON CTENEHH C
HaATYpaJbHBIM [TOKa3aTeIeM

DopmyIibl
TPUTOHOMETPHHU.
Tpuronomerpuieckue

YpaBHEHUSA
(22 4)

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymMeHTa. ApKCUHYC, apKKOCHHYC U
apKTaHT'eHC YUCIIOBOTO apryMEHTa.
Tpuronomerpuieckasi OKpy>KHOCTb,
OIpeieJICHUE TPUTOHOMETPUIECKUX
(GYHKIWH 9ACIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmyiel. [IpeoOpazoBanme
TPUTOHOMETPUYECKUX BBIPAKECHHIH.
Perrenne TpUroHOMETpHUUECKUX
ypaBHEHUH

Tpuronomerpuueckue
BBIPQXEHUS U yPAaBHEHUS

(22 )

CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCIJIOBOI'O apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHI'€HC YHCIOBOTO
aprymeHnra. Tpuronomerpuueckas
OKPY>KHOCTb, OIIPENIETICHHUE
TPUTOHOMETPUYECKHUX (PYHKIUIH
YHCIIOBOro aprymeHTa. OCHOBHbBIE
TPUTOHOMETPHUYECKHE (YOPMYIIBI.
[IpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIpAKECHUM. Pemienne
TPUTOHOMETPUYECKUX YPABHEHUM

[Toka3zarenbHas GyHKIUS.
IToxa3zaTenbHble ypaBHEHUS

(10 )

Cmenens ¢ payuoHanbHbIM
nokasamenem u e€ coUCMaa.
IlokazamenvHas gyukyus, eé ceoticmsa
u epaghux. Hcnonvzosanue epaghuxa
@yHKYUU 013 peuieHus ypasHeHUll.
Iokazamenvhvie ypaenenus. OcHosHble
MemoObl peuleHUs NOKA3amelbHbIX
VpasHeHUll

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUS

(18 u)

Jlozapugpm uucna. Ceoticmea
noeapughma. [lecamuunvie u
Hamypanvhvie 102apugmol.
Ilpeobpazosanue vipasicenutl,
cooeparcawyux 102apughmol.
Joeapugpmuueckas pynxyus, eé
ceovicmea u epaghux. Hcnonvzosanue
epaghuxa GpyHxyuu 0 peuterus
ypasHenui. Jlocapughmuueckue
ypasnenus. OCHOBHbLE MEMOObI peulLeHs]
Jl02apupmMuiecKux ypagHeHui.
PasnocunvHnvie nepexoowl 6 pewieHuu




N102apUGMUYecKUx ypasHeHull

[TocnenoBarenbHOCTH U
HPOrPeCcCHH

(6 1)

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
NOCJIEe10BATENbHOCTEH. MOHOTOHHBIE
[10CJIEI0BATENBHOCTH.
Apudmernyeckas U reoMeTpudecKas
nporpeccuu. beckoHeuHo yObIBaromiast
reoMeTpHUUecKas Iporpeccusl.

CymMma OeckOHEYHO yObIBaroIIen
r€OMETPUYECKON IIPOTPECCUH.
dopmyiia CI0KHBIX TPOLIEHTOB.
Hcnons3oBanue nporpeccun uis
peleHust peabHbIX 3a7a4 IPUKIIATHOTO
Xapakrepa

[MocnenoBarenbHOCTH
u nporpeccun (10 1)

[TocnemoBaTenbHOCTH, CITIOCOOBI 3aJaHHS
nocjenoBarenbHoCTed. Memoo
Mamemamuyeckou UHOYKYUU.
MOHOTOHHBIE U OrPaHUYCHHBIC
MOCJICIOBATENBHOCTH. Mcmopust ananusza
OecKOHeuHO MAbIX.

Apudmerndeckas U reoMeTpUIeCcKast
nporpeccuu. beckoneuHo yosIBaromas
reomerpuueckas nporpeccus. Cymma
OEeCKOHEYHO yObIBaroLIei
r€OMETPHUECKOM MTPOTPECCHH.
Jlunelnwiil u 9KCNOHEHYUANbHBLU POCI.
YHucno e.

@opMyI1a CI0KHBIX IIPOLEHTOB.
Hcnonp30Banue MpOrpeccHu JUIs
peIIeHHs peaTbHbIX 33/1a4 MPHUKIIATHOTO
XapakTepa

HenpepsiBHbIC QyHKIIUH.
[Tpoussoanas (20 u)

Henpepuviguvie ¢hynxyuu u ux ceoticmaa.
Touxa paspwiea. Acumnmomsi 2paghuxos
@dynxyuii. Ceoticmea ¢hynkyuii
HenpepvleHvix Ha ompeske. Memoo
UHMEPBANOs OJisl peuleHUs HEPABEHCME.
IIpumenenue ceoiicme HenpepbiBHbIX
@dynKkyuil Ons pewenus 3a0au.

Ilepeas u émopas npouzeoonvie
@ynrkyuu. Onpedenenue,
eeomempudeckuil U Pu3U4ecKuti CMulCll
npou3oo0HoU. YpasHenue xacamenbHou
K epaguxy ¢yuxyuu. Ilpouzeoonvie
anemenmapuuix pyukyui. Illpoussoonas
CYyMMbl, NPOU3BEOEHUS, YACTHO20 U
KOMRO3UYUU OyHKYuUll

[ToBTOpeHme, 00001ICHNHE,
cUCTeEMAaTH3al s 3HAaHUU

(4 1)

OcHOBHBIE TIOHSITHS Kypca anreOpsl U
Hayvaj MaTeMaTuueckoro anaiusa 10
Kjacca, 0000IIeHHE U CUCTEMAaTU3aIs

[ToBTOpEHME,
0000111eHHE,
CHUCTEMAaTU3alsI 3HAHUI

OcHOBHBIE IOHATHS Kypca anreOpsl U
HavajJ MaTeMaTuuyeckoro anamusa 10
Kjacca, 0000IIeHHE U CUCTEMATU3 AU




3HaHUU

| (2u) 3HaHUI

[NOYPOUHOE TEMATHUYECKOE ITNTAHMPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

10 KJIACC
Basosblii ypoBens (70 yacoB) Yrayonennsblii yposenb (140 yacos)

KomnuecTso Tema ypoka Tema ypoka KonungectBo
4acoB 4acoB
Tema: Muoscecmeo oeiicmeumenwvuuvix uucen. Muozounenvi. Payuonanvnoie ypasnenus u nepasencmea. Cucmembot TUHERHbIX YPAGHEHUT
(14u/28u)

1 nenens

2 MHOXeCTBO, OTIepany HaJl MHO)KECTBAMH.
Junarpammsl Dinnepa—BeHHa. PanioHanbHble ynca.
IIpumenenue meopemuko-mMHOHCECMBEHHO20 2
annapama 0211 peweHus 3a0a4. Mooyno
0elicmeumenbHo20 YUCia U e20 C80UCMad.
2 HeneJst
2 OOBIKHOBEHHBIE B JIECATUYHBIC TPOOH, MPOIECHTHI,

OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH.
Apudmernueckue onepaiy ¢ palMoHaIbHbIMU




quciiaMu, Hp€06pa3OBaHI/IH YHCJIIOBBIX BI)Ipa)KeHI/II‘/'I.

MHnozcounenvl ¢ yenvimu Kodgpuyuenmamu.
Mmnozcounenvt om 00Hotl nepemennou. Teopema
Buema.

3 Hemeas

ITpumenenue apoGeil ¥ NPOLIEHTOB I PELICHUs
IIPUKJIAHBIX 33]1a4 U3 PA3JIMYHBIX OTpACiIel 3HAHUMN
Y peajbHOU KU3HU.

JlelicTBuTenbHbIE yncia. PanmonanbHbie U
VppalMOHAJIbHBIE YHCIIA.

Mmnozeounenvt om 00HoU nepemenHoll. /lenenue
MHO20UNEeHA HA MHO20YIEeH ¢ ocmamkoM. Teopema
besy.

4 gepenas

ApudmeTrueckue ornepariu ¢ 1eiCTBUTEIbHBIMU
yuciaamu. [IpubnmxEHHbIC BEIYUCICHUS, TIPABUIIA
OKpYTJIEHUS], IPUKUKA U OLIEHKA PE3yJIbTaTa
BEIUHCIICHUH.

Mampuya cucmemol TUHEHbIX YPAGHEHUIL.
Onpedenumens mampuywvl 2 X2, e2o
2e0MEMPULECKULL CMBICL U CBOUCMBA, GbIUUCTEHUE
€20 3HAYEeHUsL,

5 Hepens

ToxecTBa U TOKAECTBEHHBIE TPEOOPA30BaHMUA.
YpaBHEHHE, KOPEHb YPABHEHUS.

Pewenue cucmem nunetinbix ypagHeHui.
IIpumenenue onpedenumensi 05 peuieHus.
cucmembl TUHEUHbIX YPAGHEHU.

6 Hexeas

HepasenctBo, pemienre HepaBeHCTBa. MeTo
UHTEPBAJIOB.

OcHoghbie Memoovl peuteHus Yeavlx u OpoOHO-
PAYUOHAILHBIX YPAGHEHUI U HEPABEHCME.




7 Hepens

Pemenue nenbix U 1poOHO-pallMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

Pewenue npuxiaonvix 3a0au ¢ nomowpio cucmemsl
JIUHEUHBIX YPABHEHUL

Tema: @ynuxyuu u zpagpuxu. Cmenennan gynxkyus c yeavim noxazamenem (6u | 12u)

8 Hemens

OyHKuMs, crocoOsl 3a1anus GyHKIuu. B3anMuo
obparnbie pynknun. ['padpuk yakmuu. O61acTh
oTpeAeNieHUs] U MHOXKECTBO 3HaYCHHUH (yHKIUH.
Hymu dynaximm

Komnosuyus ¢hpynxyuil. Inemenmapnoie
npeobpazosanus 2papuxkos QyuKyuil.

9 Hemeas

CrannaptHas hopma 3arucu JeHCTBUTEITEHOTO
grcna. Mcrnonp3oBaHue noaxoasiei GopMbl 3amucu
JEMCTBUTEILHBIX YUCE JJISl pEIICHUST TPAKTUUECKUX

3a/la4 U MPEICTABICHHS TaHHBIX.

Ilepuoouueckue dyHxyuu. IIpomesrcymku
MoHomouHocmu  @yukyuu.  Maxcumymol  u
Munumymsl Qyukyuu. Haubonvwee u HaumeHnvuiee
3HayeHue PYHKYUU Ha NPOMeNHCYmKe.

10 nemenst

Crenenb ¢ nenbiM nokaszareneM. CteneHHas pyHKIUS
C HaTypaJIbHBIM U LIENbIM MoKa3aresneMm. E€ cBolicTBa
u rpaduk

Jlunetinas, keaopamuunasn u OpoOHO-TUHENHAs
@yukyuu. Inemenmapnoe Uccie008anue u
nocmpoenue epagurxos smux ynxyuu. bunom
Hvtomomna.

11 nemens




Tema: Apugpmemuueckuit kopenwv N-oit cmenenu. Uppayuonanvhnuie ypasnuenusn (18u /18u) + 'Y Iloxkazamenvnas ghynkyusn. Ilokazamenvhule
ypasnenus (10u)
+ YJlozapupmuueckan ¢pynxyusn. JIocapugpmuueckue ypasnenus (8 u uz 18 u)

2 Apudmerndecknuii KOpeHb HATYpalIbHOM CTETICHU. Apugpmemuueckuii KopeHb HAMYPATLHOU CIMENneHU U
€20 ceoucmea.

Cmenenb ¢ payuorHanbHblM nOKazamenem u eé 2
ceoticmea

12 nenens

2 Apudmernaeckuii KOpeHb HATYPAIbHOM CTETICHU. IIpeobpazosanus wuUCI08bIX BbIPANCEHUI,
cooeparcawux cmeneru U KOpHu.

Tlokazamenvuas gyukyus, eé ceoticmsa u cpagpux. 2
Hcnonvzosanue epagpuxa @yHxkyuu 0 peulenus
VPABHEHUII.

13 Hemeas

2 JleWicTBUsL ¢ apuU(QMETUUYECKUMHU KOpPHSIMU N—oil | Pasnocunvhbie nepexoovl  peuieHuu
CTEIEHHU. UPPAYUOHANLHBIX YPAGHEH U

Hcnonvzosanue epaguxa gpynkyuu ona peuterus 2
NOKA3amMelbHblX YPAGHEHU.

14 nenens

2 JlelictBust ¢ apudmeTudyeckuMu KOpHAMU N—oit | Ceoticmea u epaghux KopHsa n-ou cmeneHu Kaxk
CTEIEHHU. @ynKyuu 0opamuol cmenenu ¢ HAMypaibHbIM
noxkasameinem

Ilokazamenvuvie ypasnenus. OcHogHble MemoObl 2
peulenus noKa3amenbHblX YPaeHeHUll

15 nenensn

2 Pemenue UppaloHaIbHBIX ypaBHEHUI u
HEpPaBEHCTB.

Tlokazamenvhvie ypasnenus. OcnogHvle Memoobl 2
peuienus NoOKa3ameibHulX YPAGHeHUL

16 neneas

2 Pewmenue HUppaLMOHAIbHBIX ypaBHEHUU u
HEPABECHCTB.

Jozapugpm yucna. Ceoticmea nozapugma. 2




| decamuunvie u namypanouvie n02apugpmel

17 uenensn

2 Pewmenne HppaLAOHAIBHBIX ypaBHEHUU u
HEPABEHCTB.
IIpeobpaszosanue gvipadiceHul, cOOePAHCAUUX
J102apu@moi.
18 nenensn
2 CaoiicTBa ¥ rpaduk KOpHS NO¥ CTENeHn
IIpeobpazosanue svipasicenutl, cooeprcaujux
nocapughmol
19 nemens
2 CoiicTBa 1 rpaduK KOpHS NOW CTETIEHU
Jlozapupmuueckasn ¢hynxkyus, eé ceoticmea u
epagux. Hcnonvzosanue epaghuxa gpynxkyuu ons
peuienus ypasHeHuil
20 Hegenn
Tema: Tpuzonomempuueckue sviparicenus u ypasuenusn (22q | 22u) + Y Jlozapugpmuuecxkan ¢pynxyus. Jlocapugpmuueckue ypasuenus (104 u3
184)
+ Y Henpepoienuvie ghynxyuu Ilpouseoonasn (124 uz 20 u)
2 CuHyc, KOCHUHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa
Jlozapughmuueckue ypagrnenus.
21 Henpensn
2 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHUCIOBOTO
aprymMeHTa
OcHosHble MemoObl peueHUs 102apUPMUIecKux
VPABHEeHUII.
22 Hemean
2 Tpuronomerpuyeckas OKpy>KHOCTb
OcHogHbie MemoObl peueHUs 102apudmMuyecKux
VPAGHEHUII.




23 HemeJas

Tpuronomerpuyeckas OKpy>KHOCTb

Pasnocunvhvie nepexoowvi 6 pewienuu
J102apUuhMu4eckux ypasHeHull

24 ueneas

Omnpenenenre  TPUTOHOMETPHUUECKHX
YHUCJIOBOT'O apryMEHTa

byHKINN

Pasnocunvnvie nepexoowt 6 pewenuu
J102apupMutecKux ypagHeHul

25 Hemeas

OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI

Henpepuiguvie ¢ynkyuu u ux ceoticmsa. Touxka
paspwvisa. Acumnmomul epaguxos GyHKyui.
Cesoticmea ¢pynkyuii Henpepuvl8HbIX HA OMpe3sKe.

26 Hemean

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

Memoo unmepeanos ons peuieHus HepageHcms.

27 Heneas

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

Ilpumenenue ceolicme nHenpepvi6HbIX YHKYULL OJis
peuieHus 3a0au.

28 Hegenn

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH.
PemreHne TpuroHoMeTprUYECKUX ypaBHEHUN

Ilepsas u 6mopas npouzgoonsvie PyHKYUU.
Onpeodenenue, ceomempuueckuil U huzudeckul
CMbICIL NPOUZBOOHOII.

29 HeneJas

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUU.
Penienue TpUroHOMETpUYECKUX YpaBHEHUI




VYpasnenue kacamenvroll k epaguxy ¢yuxyuu. 2
30 memeasn
2 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKECHUH.
Pemenue TpUroHOMETPUYECKUX YPABHEHUI
IIpoussoonvle rnemeHmapHvix QyHKyuil. 2
31 wegeasn

Tema: ITocnedosamenvnocmu u npozpeccuu (6 ul 10u) + Y Henpepoisnvte gpynxuuu. Ilpoussoonasn (64 usz 20 u)

2 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHNs
MOCJICIOBATEIIBHOCTEH. MOHOTOHHBIE
MOCJIC0BATEIHHOCTH
Memoo mamemamuueckou UHOYKYUU. 2
MOHOTOHHBIE B OTPAaHUYCHHEIC
MOCJICIOBATENIBHOCTU. Mcmopust ananiusa
0OeCKOHeUHO MAbIX.
32 nenpensn
2 ApudmeTndeckass W TeOMETpUYecKas MPOTPECCHUHU.
beckoneuno yObIBaroIas reoMeTpuuecKas

nporpeccusi. Cymma  OeckoHEUHO  yObIBaromien
reOMETPHUECKOM MPOrPECCHH.

Jluneunwiii u sxcnonenyuanvusiii pocm. Hucno e. 2
Hcnonvzoeanue npocpeccuu 0ns pewienus
PeanbHblx 3a0a4 NPUKIAOH020 XapaKxmepa

33 Henensn

2 dopmyna CIOXKHBIX TPOIEHTOB. Vcmonp3oBaHue
Iporpeccuu  JUIsl  pelieHus  peajbHbIX  3a7ay
MIPUKIIAJHOTO XapakTepa

IIpoussoonvie s1emeHmapHbix yHKYUIL. 2

34 wenenasn

Tema: Ilosmopenue, 060owmenue, cucmemamusayus snanuit (4 u/ 2u) + Y Henpepwienvte gpynkuyuu. + Ilpouseoonasn (2u uz 20 u)

2 OcHOBHBIE TOHATUS Kypca anreOpsl W Hayal
MaTeMaTudeckoro aHanusa 10 xiacca, o000IIeHNE U




CUCTCMAaTHU3alusia 3HAHUI

IIpoussoonas cymmol, npouzseoeHus, YacmHozo u 2
KOMNO3UYUU YYHKYULL

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

Basosblii ypoBensn (102 yacos)

Yray6Jennblii ypoenb (136 yacoB)

HazBanue pa3zgena (TeMbl)
(4ucio yacoB)

OcHoBHOE cojiepaHue pazjena (TeMbl)

Hazpanue paszzaena (TeMbl) OcHoBHOE cofiepxkaHue pazjiena (TeMbl)
(4ucio 9acoB)

Crenenn ¢
PauMoOHATbHBIM
nokKa3zareJjieM.
Iloka3aTeanHas
byHkuus.
Iloka3atenbHbIe
YPABHEHUSA U
HepaBeHcTBA (1249)

Crenens ¢ pallMOHAIbHBIM
nokazareneM. CBONCTBA CTETIEHH.
[IpeoOpazoBanme BBIpaKEHUH,
COJIeprKalINX PallMOHAJIbHBIE CTEIIEHH.
[TokazarenbHblEe YpaBHEHUS U
HEPABEHCTBA.

[TokazaTenpHas GyHKIHS, €€ CBOMCTBA

U rpaduK




Jlorapugmuyeckasn
byHkuus.
Jlorapudmuueckue
YPABHEHHA U
HepaBeHcTBa (12 4.)

Jlorapudm gncna. [lecaTuanbie u
HaTypaJbHbIC JOrapUPMBbI.
[IpeoOpa3zoBaHue BEIPAKEHUIH,
COJIepIKAIIHX JIOTapH(PMBL.
Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA.

Jlorapudpmuueckas pyHKIus, &
CBOWCTBA U TpapuK

HppauuonaibHblie,
noKa3aTejbHbIe U
JorapupMuveckue
HepaBeHcTBa (24 4.)

OCHOBHBIE METO/BI PELLIEHUS
MOKAa3aTeNbHBIX U JIOTapU(PMUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS
UPpaLMOHATIbHBIX HEPABEHCTB.
['padmyeckue MeToAbI peleHUs
UPPaLMOHAIIBHBIX, [I0KAa3aTEIbHBIX U
norapuMUUECKUX ypaBHEHUI U
HEPABEHCTB

Tpuronomerpuyeckue
(pyHkuum u ux rpapuxu.
Tpuronomerpuyeckue
HepaBeHcTBA (94.)

Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U IpauKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

I'paduxnu
TPUTOHOMETPHYECKHUX
(pyHKumi.
Tpuronomerpuieckue
HepaBeHcTBa (16 4.)

TpuronomeTpuueckrue QyHKIHH, UX
CBOWCTBA U TpapUKH.

OTO60p KOpHEM TPUTOHOMETPUUECKHUX
YpaBHEHHIA C TIOMOIIBHIO
TPUTOHOMETPUYCCKON OKPYKHOCTH.
Perienue TpUroHOMETpHUUECKUX
HEPABCHCTB

Kommnuexkcubie yncia (10 u.)

KomriekcHble ynca.
Anrebpanueckas 1
TpUTrOHOMETpHUecKast (HOpMBI 3aIHCH
KOMILIEKCHOTO YHCJIA.
Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM IockocTH. dopmyna
Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO YHCJIA.

IIpMeHEeHNE KOMIUIEKCHBIX YUCEI IS
penieHus GpU3NIecKux u
reOMETPUUYECKUX 3a4a4

IIpousBoanas.
IIpumenenne
NpPou3BoaAHON (24 u.)

HenpepriBable pyHkimu. Meton
MHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB.
[TpownsBoaHas GyHKIIHH.
I'eomerprueckuii u GU3NUECKU CMBICTT
MIPOU3BOAHOM.

[IpousBoHbIE 371EMEHTAPHBIX
dbynakuwmii. [Tpon3BogHas CyMMBI,

HUccnenoBanue pyHKumii ¢
MOMOIUILIO POU3BOAHOI (24
q.)

[IpuMeHeHne MpON3BOIHOM K
UCCIIeIOBaHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHnne HanOOoJIbIIero u
HaMEHBIIIETO 3HAYCHUS
HETPEPbIBHON (PYHKITUHN HA OTPE3KE.
[Ipumenenue npou3BOTHOMN JJIs




MPOU3BEICHUS, YACTHOTO () YHKITUH.
[IprumeHeHnue nporu3BOJHON K
WCCJICIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne

HauOO0JIBIIET0 U HAMMEHBILIETO
3Ha4YeHUs (QYHKIMU Ha OTPE3KE.
[TpumeHneHne mpOU3BOTHON IS
HAXOXICHUS HAWTYYIIEro PeIICHUs B
MPUKIATHBIX 3a7a4ax, Ui
oIpeziesieHusl CKOPOCTH Ipoliecca,
3agaHHOro (hopmynoi miu rpadhukoM

HAXO0’JICHUS HAWJTYUIIEro PEIieHus B
MPUKJIATHBIX 3a/1a4ax, JJIs
ONpeieNICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 GOPMYIION WU
rpaduKoM

Kommozurmus ¢hyHKImii.
I'eomeTpuueckue 00pas3sl ypaBHEHU N
Y HEPaBEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH.

HHuTrerpaJ u ero
npumenenus (9 4.)

ITepBooOpa3znas. Tabnuua
epBOOOPa3HBIX.

WHTerpai, reoMeTpu4eCKui U
buznyecKuit CMBICT UHTETpaa.
Brruucnenue uaTerpana mo hopmysne
Herorona—JleiiOHuna

ITepBooGpa3nas u uHTErpas
(12 u.)

[TepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBooOpasHbIX. [IepBooOpa3Hbie
areMeHTapHbIX (QyHKIui. [IpaBuna
HaXO0XXJICHUS MePBOOOPA3HBIX.
NHuTerpain. ['eomeTprudecKkuii CMbICI
UHTErpasa. Beruncnenue
OIIPEACIEHHOIO UHTETPAJIA 110
¢dopmyne Herotona — JleiiOnuma.
[Ipumenenne uHTErpaia s
HaXO0XAECHUS IUIONIaIel TUIOCKHUX
¢uryp u 00bEMOB reOMETPUYECKUX
Tel.

[Ipumeps! pemenuit
nuddepeHIaIbHbIX YpaBHEHUH.
MaremaTrnyeckoe MOJIETUPOBAHUE
pEANIbHBIX MTPOLIECCOB C MTOMOLIBIO
nudepeHIaIbHBIX YpaBHEHUN

Cucrembl ypaBHeHHi
(12 4.)

CucreMbl TMHEWHBIX YpPaBHEHUH.
Pemenne npuknaaHbIx 3a1a4

C IIOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUH.

CucreMbl U COBOKYITHOCTH LIETBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX,
NOKa3aTeJIbHbIX, JOrapU(PMHUUECKUX

Cucrembl paMOHAJIBHBIX,
HPPALMOHAIBHBIX
NMOKA3aTeJbHbIX U
Jorapu(pMuyecKux
ypaBHenui (12 4.)

CucteMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJICICTBUSI.

OCHOBHBIE METO/Ibl PELLIEHHS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX,
UppaLMOHATIbHBIX, IOKA3aTENIbHbIX U
Jorapu(pMHUUECKUX YPABHEHHA.




YpaBHEHUM U HEPABEHCTB.
Hcnonb3oBanue rpagukoB ¢ yHKIHHA
JUISL pEILICHUS YPABHEHUN U CUCTEM.
[IpumeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 001acTe HAYKU U
peaTbHOM KU3HU

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pasnnyHbIX 001acTeil HayKu U
peanbHON KU3HU, MHTEPIIpETaLus
IIOJIy4YEHHBIX PE3Yy/IbTaTOB

HarypaJjibHble U nesble
yuciaa (6 4.)

HarypanbHble u Liesble uncia B 3a/1a
Yax U3 pealbHOM KU3HH.
[Tpu3Haky AETUMOCTH LENbIX YUCET

HarypaabHble U neJbie
guciaa (10 u.)

HarypanbHble u 1ienbie yncia.
[IpuMeHeHne MPU3HAKOB ACIIUMOCTH
nenbix yncen, HOJl u HOK, ocratkos
o MOAYII0, anroputma EBknuaa st
penIeHus 3a/1a4 B HEJbIX YUCIIaX

3amauu ¢ napamerpamu (16
4.)

PanmonaibHble, MppalMOHAIIBHEIE,
MoKa3aTeJbHbIe, JIoTapu(hMUIecKrue 1
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napaMeTpamH.

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJEINIEN pealIbHbIX
CUTYyalMi C IOMOULIBI0 YPABHEHUH,
CUCTEM YPAaBHEHHMI U HEPABEHCTB C
rapamMeTpamu

[HoBTOpEHUE,
000011IeHME,
CHCTEMATH3AIUA 3HAHUH
(18 u.)

OCHOBHBIE TIOHATHS Kypca alreOpbl 1
HayaJl MaTeMaTHIeCKOro aHaJIn3a,
000011IeHrE U cCUCTEMAaTU3aLNs 3HAHUI

IHoBTOpEHUE, 0000mIEHHE,
cUCTEeMaTH3alus 3HAHUHI

(124.)

OCHOBHBIE MOHSATHUS U METOJIBI Kypca,
000011IeHrE U CUCTEMATHU3AIIHAA
3HaHUU

I[TOYPOYHOE TEMATUYECKOE IINTAHMPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC

Bba3oBblii ypoBenb (102 yaca)

Yray6Jiennblii ypoeHb (136 yacoB)

KomnuyectBo
qacoB

Tema ypoka

Tema ypoka

KomnuectBo
4acoB

Tema: Yucaa u Beruucienns (15/20 u.)

1 Henmenn

1 Harypanbnsle u nenslie yncina. Ipusnaku




JACIINMOCTH LICIBIX YHUCEII

[IpuMeHeHne MPU3HAKOB IETMMOCTH 1IEJIBIX YUCEN,
HOK, HO/I, octatkoB 110 MOYJII0, aIrOpUTMA
EBxunna it perenus 3a/1a4 B HENbIX YHCIIax

Crenens ¢ pallMoHaIbHBIM NOoKa3areneM. CBoWCTBa
CTETCHH.

2 HemeJs

Crenens ¢ pallMoHAIbHBIM MOKa3zareneM. CBoWCTBa
CTETICHH.

KommekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIA.

[IpeoOpazoBaHue BRIPAKCHUM, COACPKAIIUX
palroHAIbHBIC CTEIICHH

3 Hemeas

Jlorapudm uucna.

ApudmeTrndeckue onepanuu ¢ KOMIUIEKCHBIMU
YHCJIaMHU.

JlecsiTuuHbIEe ¥ HaTypajIbHbIE JOrapu(MbI

4 gepesasn

[IpeoOpa3oBaHue BbIpaXKEHUH, COEPKAIIUX
Jorapu@msl

N300paxeHre KOMITJIEKCHBIX YHCET Ha
KoopauHaTHOU 1utockocTi. ®opmyrna Myaspa.

5 "Hemens

[Ipeobpa3oBaHue BhIpaXEHUH, COACPKAIINX CTEIICHU
C pallMOHAJILHBIM [TOKA3aTEJIEeM.

Kopuu n-oii cTeneHn n3 KOMIIJIEKCHOTO YUCIIA.
[TpruMeHeHHe KOMIIJIEKCHBIX YHCEI AJISl peIeHUs
(U3NYECKUX U TEOMETPHUYECKUX 3aj1au.




Tema: YpaBHeHusi u HepaBeHcTBa (24/32)

6 Hemessn

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB

PaBHOCHIBHEIE CHCTEMBI M CHUCTCMBI-CJICACTBHA.
PaBHOCHIEHEIC HCPaBCHCTBA

7 Hepens

[TpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHI C
MOMOIIbI0  TPUTOHOMETPUYECKON  OKPY>KHOCTH.
Perenrie TpUroHOMeTpHUUECKUX HEPABEHCTB

8 Hemensn

IToxa3zaTennHbIie YpaBHCHHUA U HCPABCHCTBA.

OcHOBHEIC MCTOABI pCHICHHUA TOKA3aTCIbHbBIX U
J'IOI‘apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 Hemeas

JlorapudmMuueckue ypaBHEHUS U HEPABEHCTBA

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX
HEPaBEHCTB.

10 nemens

Cucrembl TMHEWHBIX ypaBHEHUI.

Pemenne npukiagHbIxX 3a1a4 ¢ TOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH palliOHAJIbHBIX, UPPALUOHAJIbHBIX,
MOKAa3aTeNbHBIX U JIOrapu(MUYECKUX YpaBHEHUN

11 wenensn

IIpumeHeHue yYpaBHEHUHI K pELLIEHUIO
MaTEMaTUYECKUX 3aJad W 3aJa4 U3 Ppa3Iu4HbIX
o0JacTeil HayKH U peabHOM KU3HU

OcHOBHBIC MCTOABI pECIICHUA CUCTEM U




COBOKYITHOCTEW PallMOHAIbHBIX, UPPALlMOHAIbHbIX,
MOKAa3aTeNbHBIX U JIOrapu(MUYECKUX YpaBHEHUN

12 neneas

[Ipumenenue cuCTEM ypaBHEHUH K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 Pa3IudyHbIX
oOJiacTelt HayKu U peasibHON KU3HU

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
rnapameTpamu

13 nemens

IIpumeHeHue HEPABEHCTB K pELIECHUIO
MaTeMaTHYeCKUX 3aJad M 33/7a4 M3 Pa3IHYHbIX
o0acTeil HayKH 1 PeaNbHOM KU3HU

[TpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K
pEIIEHNI0 MaTeMaTHUECKHX 3aJ1a4 U 3a]a4 U3
pa3InYHbIX 001acTe HayKU U pealbHOM KU3HH,
MHTEPIIPETALNS [TOJIYYEHHBIX PE3yJIbTaTOB.

Tema: ®@ynkuun u rpadpuku (18/24)

14 uenensn

Oynkuus. [lepuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKITHH.

I'padux komno3unuu GyHkuuil. 'eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJHMHATHOM IJIOCKOCTH

15 neneas

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbomsiiee u
HaMMEHblIIee 3HaYeHue (QYHKIIUN Ha IPOMEXYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBONCTBA U
rpaduKy.

16 Hemens

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduKH.

['padpuaeckue MeTobI pelieHnus ypaBHEHUN 1
HEPABEHCTB




17 uenensn

[TokazatenbHas u torapupmudeckas GyHkuuu, ux
CBOWCTBA U TpauKu.

['padmyeckue MeToAbl peleHus 3a1a4 ¢
napaMeTpamu

18 nemens

Hcnonp3oBanne rpadukoB GyHKIUH ISl peICHUS
YpaBHEHUH U JIMHEHHBIX CUCTEM.

['padmyeckue MeToAbI peleHus 3a1a4 ¢
napaMeTpamu

19 nemens

Hcnons3oBanue rpaduKoB byHKIUI JUIS
HCCIIEIOBAaHMsI ITPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT NPHU PEIICHUH 3a7ad U3 APYrux y4eOHBIX
IIPEIMETOB M PEAJIbHOM JKU3HU

Hcnonp3oBanue rpadukoB QyHKIUN A5
MCCJIEJOBAHMSI IPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB U peaslbHON KHU3HHU.

Tema: Hauana maremaTudeckoro anajusa (30/40)

20 Hemeas

HenpepsiBable GpyHKIIMN. MeTox HHTEpBAIOB IS
pelIeHrs HEPABEHCTB.

21 "Heneas

[TpousBoanas pynkuuu. ['eomerpruyueckuii u
(bu3MUeCKU CMBICT MPOU3BOTHOM.

['eomeTpuyeckuit 1 GU3NUECKUNA CMBICTT
IIPOU3BOJHOM.

22 ueneJs

[Tpon3BoaHbIE NIEMEHTAPHBIX (PYHKLIUH




[TpaBuna nuddepenunpoBanms

23 HeneJs

DopMyiibl IIPOU3BOHOMN

hyHKIHIA.

HaXO0XICHUA CYMMBbI

dopmyra MPOoU3BOIHOM CIOKHOU (PyHKIIUK

24 ueneas

@opMyIIbl HAXOKICHUS IPOU3BOIHON IPOU3BEACHUS
Y YaCTHOTO (PYHKLUH.

[TpuMeHeHHe IPOU3BOTHON K TOCTPOCHUIO
rpadukoB GyHKINN

25 Heneasn

[IppuMeHeHHEe  NPOM3BOMHOM K  MCCIEIOBaHUIO
(GyHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI

BeimykinocTs rpaguka GyHKIUU, TOUKU Teperuda

26 HemeJas

HaxoxnaeHnue HaKOOJIBIIIETO n HaMMCHBIICTO

3HaueHUs! QYHKIMHN HAa OTPE3Ke

Haxoxnenne Haubob111ero 1 HauMEHbIIEro
3HAa4YeHUH HeNpepbIBHOM (DYHKIIMU HA OTPE3Ke

27 Heneas

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

[TpuMeHeHre MHTeTpaia I HaX OXKICHHS
TIoMIaied TWIOCKUX GUryp u 00bEMOB
TCOMETPHUCCKUX TEll

28 Hegenn

€ro TreoMeTpUYecKMi u (u3nYecKuit
uHTerpaga 1o Qopmyne

WHrerpai,
CMBICI. Brruucienue
Hprorona—Jleitoauna

[Tpumeps! permennii qudQepeHnnarbHbIX
ypaBHeHU. MaTeMaTn4eckoe MOAEIMPOBAHUE
pEAJIbHBIX TPOLIECCOB C TOMOIIBIO




| nuddepeHIMaIbHBIX YPaBHCHUM

29 Hemeas

[IpumeHeHne  MPOM3BOAHOM  [JII  HAXOXKJICHHS
HAWIYYIIEro pPEIIeHUs B NMPUKIAJHBIX 3a7adax, JJis
ONpEACIICHUsI  CKOPOCTH  IpoLecca,  3aJaHHOIO
hopmymoit uim rpaguKom

[IprumeHeHrne nporu3BOIHOM ISl HAXO0XKICHUS
HaWJIy4ylIero pelieHus B IPUKIIAIHbIX 3a/1a4ax, s
ONpeAEIIEHUs CKOPOCTH MpolLiecca, 3aJaHHOTO
dbopmynoii unu rpadukom

Tema: [loBTOpeHue, 06061meHne 1 cucTeMaTu3anus 3Hannii (15/20)

30 megeasn

HOBTOpeHI/Ie 10 TEMC ((HeﬁCTBHTeHBHBIe qucjian»

[ToBropenue o teme «KoMIuIeKCHBIE YHCTA»

31 nenensn

[ToBTOpenue no reme «CteneHHas QyHKIU»

HppaunoHanbHble ypaBHEHUS U HEPaBEHCTBA

32 Hemeas

[ToBTOpenue no treme «llokazarenpHas QyHKIUI»

ITokazaTenbHbIE HCpaBCHCTBA

33 Hexgean

[ToBTOpenue no teme «Jlorapudmuueckas ¢yHKIUI»

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

34 nepensn

[ToBTopenne 1o Teme  «TpuroHomerpuyeckas
GYHKITIS

TpuronomeTrpuyeckue ypaBHeHHs 1 HEPaBEHCTBA




CUHXPOHM3UPOBAHHAS PABOYAS ITPOTPAMMA YUEGBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJIM U3YYEHUS YYEBHOI'O KYPCA

['eomeTpus ABIsSETCA OJHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPETHETO OOIIEr0 00pa3oBaHMs, TaK
KaKk o0ecleynBaeT BO3MOXKHOCTb H3Y4YEHMs] TUCHUIUIMH E€CTECTBEHHO-HAyYHOW HANpaBIEHHOCTU U
IpeIMETOB T'yMaHUTapHOro HHKiIa. Jlornyeckoe MblluieHue, (opMupyemMoe TMpu H3y4YEeHUH
00y4JarIMMUCS TOHATUHHBIX OCHOB I'€OMETPHUH, MPH JI0KA3aTEIbCTBE TEOPEM M IMOCTPOCHHUH LIETIOYKH
JIOTUYECKHUX YTBEP)KIEHUI MPH PElIeHUN eOMETPUUECKUX 3a/lady, YMEHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCA MPU PEHICHUH 337ad €CTeCTBEHHO-HAy4yHOTO IMKJIA, B
4aCTHOCTH (PU3MUECKUX 3ajad.

Ilenp ocBoeHMS mMporpamMmbl yueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE OOYUCHHS —
0011eo0pa3oBaTeabHOE M OOMICKYITYPHOE Pa3BUTHE 00YUAIOMUXCS Yepe3 o0eceueHue BOZMOKHOCTH
NPUOOPETEHUST ¥  WCIOJIb30BAHHS CHCTEMATHYECKUX TEOMETPUYCCKUX 3HAHWM U JCHCTBHIA,
cnenupUYHbIX T€OMETPUH, BO3MOXXHOCTH YCIICITHOTO MPOJ0JDKEHUST 00pa30BaHus MO CIIEUATbHOCTSIM,
HE CBA3aHHBIM C MPUKIAJHBIM HCIOJIB30BaHHWEM reoMeTpud. Llenb ocBoeHMs] mporpammbl y4eOHOTO
kypca «['eomerpus» Ha Yrjay0oJéHHOM YpPOBHe — pa3BUTHE WHAUBHUIYAIbHBIX CIOCOOHOCTEH
0o0y4aromuxcsl Mpu U3y4eHUU T€OMETPHH, KaK COCTaBJISAIONIeH mpeaMeTHol obmactu «Marematuka u
uHpOpMaTHKa» depe3 oOecredeHrne BO3ZMOKHOCTH NMPUOOPETEHHUS M HCIOJIB30BaHUs Ooliee TIIyOOKuX
TCOMETPHUCCKUX 3HAHWHA W JICHCTBUH, CHCHU(PUIHBIX T€OMETPHUU, W HEOOXOAMMBIX IS YCIEITHOTO
PO EeCCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C UCIIOI30BAHUEM MATEMATHKHU.

JIOCTIIKEHHE LIEH OCBOSHHSI IPOTPaMMBbl 00ECTIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3a/1a4.
[IpuopurerHbiMu 3agayamMu ocBoeHus Kypca «l'eomerpun» Ha O6a3zoBom ypoBHe B 10—11 kmaccax
SBIISIOTCS:

— ¢opmupoBaHUE NPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbl U OCO3HAHUE €€
B3aUMOCBSI3U C OKPY’KAIOIINM MUPOM;

— ¢dopMHUpOBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHUS KaK O BaXKHEHIIIHMX
MaTEeMaTHYECKUX MOJICIISIX, ITO3BOJISIONIMX OMNHUCHIBATh W HM3y4YaTh pa3HbIC SBICHUS
OKpY>Karollero Mupa;

— QopmupoBaHue yMeHHUsS pacliO3HaBaTh Ha 4YepTekKaxX, MOJACISAX WU B PCAUTBHOM MHUpPE
MHOTOT'PaHHHUKH U TeJIa BPAICHUSI;

— OBJIQJICHHE METOJIaMH PEIICHUS 3a/1ad Ha TMTOCTPOCHUS Ha M300paKeHHUSIX MPOCTPAHCTBEHHBIX
uryp;

— ¢opMHUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATUSIMHU O MHOTOTPAaHHHMKAaX U Telax
BpAaIlleHUs U UX OCHOBHBIMU CBOWCTBAMU;

— OBJIQJICHHE AJTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/1a4; ()OPMUPOBAHUE YMEHHUS MTPOBOIUTH
HECIIOKHBIE JIOKA3aTeNbHBIE PACCY)KICHHS B XOJI€ PEIICHUS] CTEPEOMETPHUECKUX 3ajad M 33134
C TIPAKTUYSCKUM COJICpIKaHUEM;

— pa3BUTHE MHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYdYarOIIMXCsl, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHUM, KPUTUYHOCTH MBIIILJICHUS;

— (¢dopmupoBaHue (GYHKIIHMOHAIBHOH T'PaMOTHOCTH, PEJIEBAHTHOH T'E€OMETpUH: YMEHHUE
pacmno3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX MOHSITHUM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUsAX U TMPU U3YYCHHUH JPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIMPOBATh MX Ha S3bIKE TEOMETPHUU M CO3]1aBaTh
TEOMETPHUYSCKHAE MOJICTH, MPUMEHATh OCBOSHHBIA T€OMETPHUYSCKUN anmapar s PeIIeHus



PaKTUKOOPHECHTUPOBAHHBIX 33/1a4, MHTEPIPETHPOBAThH U OIICHUBATH ITOJIyYCHHBIE PE3YIIbTATHI.

[TpropuTeTHRIMH 33a7adyaMH Kypca T€OMETPHH Ha YIUIYO0JEHHOM YPOBHE, PaCIIUPSIONUMH U
YCUIIMBAOUMHU KYypC 6&3OBOF0 YPOBHA, ABJISIFOTCA:

— pacIIMpeHHe IPeJACTaBICHUS O TE€OMETPUU KaK YaCTHU MHPOBOM KyJIbTYpHl U (hOpMUpOBAHHE

OCO3HAHUSI B3aUMOCBSI3H T€OMETPUH C OKPYKAFOIIHNM MUPOM;

— (¢opMHupOBaHUE TIPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEHIIIHMX
MaTeMaTHYECKUX MOJICNISIX, TO3BOJSIONIMX OINMUCHIBATH W H3y4aTh pa3HbIC SIBICHUS
OKPY’KaIoIIero MHUpa; 3HaHUE TOHATHIHOTO ammapara 1o pazaeny «CTepeoMeTpus» IKOJIbHOTO
Kypca T€OMETpHH,

- Q)OpMHpOBaHI/Ie YMCHUA BJIAACTh OCHOBHBIMU INNOHATHUAMU O IIPOCTPAHCTBCHHBIX (bHprax n ux
OCHOBHBIMH CBOMCTBaMH; 3HaHHE TeopeM, (OpMyJl M YMEHHE WX NPHUMEHSATH, YMEHHs
JAO0Ka3bIBATb TCOPECMBI U HAXOAUTb HCCTAHAAPTHBIC CHOCO6LI PCIICHUA 3a1a4,

— ¢opmMupoBaHHWE YyMEHHUS paclio3HaBaTh Ha YEPTEkKax, MOACISAX H B pPEATBHOM MHUpPE
MHOT'OTPAaHHUKH U TeJIa BPaIlleHUsI; KOHCTPYHUPOBATh TEOMETPUUCCKUE MOJICITH;

— (¢opMHpOBaHWE TIOHUMAHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO IOCTPOCHHS MAaTeMaTHYCCKHX
TeopHii; GopMUPOBaHKE TOHUMAHHS POJIM AKCHOMATHKH IPH MPOBEICHUN PACCYXKIICHUIA,

— (GopMHpOBaHHE YMEHUS BJIAJETh METOJAMH JIOKa3aTeIbCTB U AITOPUTMOB PEUICHUS;, YMEHUS UX
HNPUMEHATh, IIPOBOAUTH NOKA3aTEIBHBIE PACCYXKIECHUS B XOJ€ PEIICHHUS CTEPEOMETPUYECKUX
3374 W 3a7ad C TPAKTUYSCKUM CcoJepKaHueM; (QopMuUpoBaHHE TIPEACTABICHUS O
HEOOXOJUMOCTH J0Ka3aTebCTB NpPU OOOCHOBAaHMM MaTE€MaTHYECKUX YTBEPXKJIEHUH U poJin
AKCHMOMAaTHUKH B IIPOBEJCHUHN JE€TYKTUBHBIX PACCYKICHUN;

— Ppa3BUTHEC M COBEPIICHCTBOBAHWE WHTCIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHON aKTUBHOCTH, HCCIICOBATEIIbCKAX YMCHHH, KPUTUYHOCTH
MBIIUICHHS, THTEPeCca K U3YYCHUIO T€OMETPHUH;

— (¢dopmupoBaHue (YHKIIMOHAIBHONH T'PaMOTHOCTH, PEJICBAHTHOM TIE€OMETPUU: YMCHUS
PacCiio3HaBaTb IPOSABIICHHUA T'COMETPUYCCKUX HOH?ITI/Iﬁ, O6”I)CKTOB nu 3aKOHOMepHOCT€I>'I B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YUYEHUU JPYTUX YUEOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTCH, MOJCIMPOBAHUS PEATbHBIX CHUTYAIlUH, WCCIICOBAHUS
IMOCTPOCHHBIX MOI[G.TIGI\/'I, WHTCPHNPETAIUHU IMOJTYUCHHBIX PE3YJIbTATOB.

OcHoBHBIE coaepKaTenbHble TUHUU Kypca «['eomerpun» B 10—11 kmaccax: «MHOTOTpaHHHUKHY,
«[IpsiMble W TIJIOCKOCTH B TPOCTpaHCTBe», «Tena BpalieHus», «BeKTOpbl W KOOPAWHATHI B
IPOCTPAHCTBE» «JIBMKEHUS B MPOCTPAHCTBE» (Ha yriayOleHHOM ypoBHE). DOpMUPOBAHUE JIOTHUECKUX
YMeHI/II\/'I pacnpeacisi€TCa HE TOJBKO MO COACPKATCIIbHBIM JIMHUAM, HO U 110 TOAaM O6yquI/I$[ Ha YpOBHC
cpemHero o0miero 0opa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miiaHe Ha U3y4deHHEe TeoMeTpur Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 10 knacce, —
68 gyacos (2 yaca B Heneno), B 11 kinacce — 34 gaca (1 gac B Heaeio ).

Ha uzyuenne yuebHoro kypca «l'eomerpusi» Ha yriay0jaeHHOM ypoBHe oTBoauTcs 204 yaca: B 10
knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEJIENIO).

IINTIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA
CUHXPOHU3HUPOBAHHOU ITPOT'PAMMBI KYPCA «'EOMETPHS» 10 KJIACC

Hpe,Z[MeTHLIC PE3yJbTaTbhl MH3YUCHUA T'COMCTPHUU Ha 0a3o0BOM YPOBHC OpPUCHTHUPOBAHLBI Ha



JOCTHKEHUE YPOBHSI MAaTEMAaTUYECKOM TPaMOTHOCTH, HEOOXOAUMOTO JUIsl YCIEIIHOTO PEelIeHUs 3a1a4 B
peabHOM JKU3HU M CO3aHUE YCIIOBHUM I UX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoenne yuebHoro kypca «I'eomerpus» Ha 6a30BOM ypOBHE CpPEIHEro o0mero oopa3oBaHus
JIOJKHO 00eCTieuynBaTh JOCTHXKEHUE CIETYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

Ha 6a30BoM ypoBHe

— OmnepupoBaTh NOHATHAMU: TOUYKA, MPsSMasi, MIOCKOCTb.

— IIpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUECKUX
3a7ad4.

— OmnepupoBaTh NOHATUAMU: NAPAICIEHOCTD U NMEPIEHINKYISIPHOCTD MPSMBIX M IJIOCKOCTEH.

— KnaccugunupoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

— OmnepupoBaTh MOHATHIMH: JABYTPAaHHBIM Yroj, TpaHH JIBYTPAHHOTO Yria, peOpo ABYTPaHHOIO
yTIJIa; IMHEHHBII yroJl IBYTPaHHOTO YIJIa; TPayCHasi Mepa IBYTpaHHOTO yIJIa.

— OmnepupoBaTh TMOHITHUSIMU: MHOTOTPAHHHK, BBIMYKIIBIA W HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHThI MHOTOTPaHHUKA, IPAaBUJIbHBII MHOT'OTPaHHUK.

— Pacno3naBath OCHOBHBIE BUJIbl MHOTOTPAaHHHUKOB (IIMpaMuza; Mpu3sMa, NpsiMOYTrOJIbHBIN
napaienenunes, Kyo).

- KrnaccuduumpoBaTh MHOTOTpaHHUKH, BBIOMpask OCHOBaHUS AJsl KJIacCHU(PUKAIUU (BBITYKIIbIE
Y HEBBITYKJIBIC MHOTOIPAaHHHUKHW, MPAaBWJIbHBIE MHOTOI'PAHHUKU, NPSIMbIC U HAKJIOHHBIS
MIPU3MBI, TTAPAJUICIICTIUIICIBI).

— OnepupoBaTh NOHATUSAMU: CEKYIIAsl INIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

— OOBACHATH TPUHIUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YS METO/I CIIC/IOB.

— CTpouTh CeYeHUS MHOTOIPAaHHUKOB METOJIOM CII€JIOB, BBIMOJHSATH (BBIHOCHBIC) IJIOCKUE
YEPTEHKH U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

— PemaTe 3a1aun Ha HAXOXKIECHNE TEOMETPHUUECKUX BEJIUYHH 10 00pas3iaM Wi aJlrOpUTMaM,
MIPUMEHSS] U3BECTHBIC aHATUTHYECKUE METO/IbI TIPU PEIICHUN CTAaHAAPTHBIX MAaTEeMaTHYEeCKUX
3aJa4 Ha BBIUYMCIIEHUE PACCTOSHUN MEXAY JIBYMsI TOUKaMH, OT TOYKH JO MPSMOH, OT TOYKH
710 TTIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS TPSIMBIMHU.

— PemaTh 3a1a4n Ha HAXOKJICHUE TEOMETPUUECKHX BEJIMYHMH MO 00pasliaM WiIH alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKUE METOJIbI TIPU PEIICHUH CTaHAPTHBIX MaTeMaTHYEeCKUX
3a7]a4 Ha BBIYMCJIICHHUE YTJIOB MEXIY CKPEHIUBAIOIIUMHUCS MPSIMBI MH, MEXIY MPSIMOU U
IJIOCKOCTBIO, MEXKTY TUIOCKOCTSIMU, JBYT'PAHHBIX YTJIOB.

— BBrIucasaTe 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MMUPaMH/IA) C
MPUMEHEHHEM (POPMYIT; BBIYUCISATH COOTHOIICHHSI MEXIY IUIOMIAJASIMU TOBEPXHOCTEM,
00bEéMamMu T0TOOHBIX MHOTOTPAaHHHKOB.

— OnepupoBaTh NOHSATHSIMH: CAHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CHUMMETPHH;
LIEHTP, OCh U MIJIOCKOCTh CUMMETPHUH (PUTYPHI.

— H3Bnekars, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux (purypax, mpeJCTaBICHHYIO Ha YepTeKaX U pUCYHKAX.

— Ilpumenars reoMmerpuueckue (HaKThl IS pELIeHUs CTEePEeOMETPUUYECKUX 3ajiad,
MIPE/IIIOIArafoIIuX HECKOJIBKO MIaroB PEIICHHsI, €CIH YCIOBHS MPUMEHEHHS 33aJJaHbl B SIBHOM
dhopwme.

— IlpumeHsATh TpoCTEHIINE TPOTrpaMMHBIC CPEACTBA W AJIEKTPOHHOKOMMYHHKAIIMOHHBIE
CHUCTEMBI TP PEIICHUH CTEPEOMETPUISCKHUX 3a7a4.

— IlpuBoauTh mnpuUMEpbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC H IKU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

— IlpumeHsTh MONyYeHHBIE 3HAHHS Ha TMPAKTUKE: aHAIM3UPOBATH peabHBIE CUTyallUH U



MIPUMEHATh W3Y4YEHHBIE T[OHATHS B TMPOLECCE IOWCKAa pEHIeHUs MaTeMaTH4YeCKH
chopMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC CUTYAIlUU HA S3BIKE TCOMETPHUH,
HCCIIEIOBATH IIOCTPOEHHBIE MOJENIH C UCIIOIB30BAHUEM F€OMETPUUYECKUX IMOHITUH U TEOPEM,
anmaparta aiareOpel; pemarb MOpaKTUYECKHe 3a/layd, CBS3aHHBIE C HAXOXJECHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yray6jeHHoM ypoBHe

CB00OOHO OMEpUPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPHH IIPH PEIICHUH 3a7a4 U
MPOBEACHUHN MATEMATUUECKHUX PACCYXKICHUM.

[IpyMeHsATE aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX MPU PELICHUU T€OMETPUYECKUX
3aj7ad4.

KnaccudumupoBaTs B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MPOCTPAHCTBE; MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CB00OOIHO OTIEpUPOBATH MOHATHSAMH, CBI3aHHBIMU C YTJIaMU B IMIPOCTPAHCTBE: MEXKTY
NPSIMBIMH B MPOCTPAHCTBE; MEKAY NPIMOU U MIOCKOCTHIO.

CB00OHO ONIEpUPOBATH MOHITUSIMH, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU.

CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (Mpu3Ma, MUpaMUia,
NPSAMOYTOJBHBIN Mapajuieienuien, Kyo).

KnaccuduiupoBaTs MHOTOIpaHHHUKH, BEIOMpAast OCHOBAHUS JIJIsl KJlacCH(DHUKAIUN.

CBOOOIHO ONEpUpPOBATH TMOHITHUSIMU, CBSI3aHHBIMU C CEYCHHUEM MHOTOIPAHHUKOB
IJIOCKOCTRIO.

BrinmonHsaTh mapaiienbHOe, EHTPAIbHOE U OPTOrOHAJIbHOE MPOEKTHUpOBaHUE GUTYyp HA
IJTIOCKOCTB; BBIMIOJIHATH U300pakeHus GUryp Ha MIIOCKOCTH.

CTpouTh CEYeHHUsI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMHU, BHITIOJHATH (BEIHOCHBIE)
TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP: BHJI CBEPXY, COOKY, CHH3Y.
BpruucnsaTte  momaaum  MOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,  MHPaMUJA),
F€OMETPUUECKUX TEJl C IPUMEHEHUEM (POpPMYIIL.

CB0OOOJTHO OIIEPUPOBATH MOHATUIMHU: CAMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; [IEHTP, OCh U INIOCKOCTh CHMMETPHUU (DUTYPHI.

CB0OOAHO OMEpPUPOBATH MOHITUAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAHHATAM B
IPOCTPAHCTBE.

BrINoHATE 1eMCTBUS HAJ BEKTOPaMHU.

PemaTtr 3amaum Ha 10OKa3aTEJILCTBO MAaTEMATHYECKUX OTHOIICHHWM MW HaXO0XICHHUE
F€OMETPUYECKUX BEIIMYHMH, MTPUMEHSSI MU3BECTHBIE METOJbI MPU PEIICHUU MaTEMaTHYECKUX
3a]1a4 MOBBIIIEHHOTO Y BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpumensaTs mpocTerine MporpaMMHBIE CPEACTBA U DBJIEKTPOHHO-KOMMYHHUKAI[MOHHbIE
CUCTEMBI IPU PEILICHUU CTEPEOMETPUUYECKUX 3a/1a4.

N3Bnekartp, peodpa3oBbIBaTh U UHTEPIIPETUPOBATH HH(MOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux (Gpurypax, mpeJCTaBICHHYIO Ha YepTekKaX U pUCYHKAX.

[IpyMeHsATh MOTyYEHHBIE 3HAHUS HA MPAKTHUKE: CPABHUBATh U AHAIW3UPOBATH peajibHbIC
CUTYyalluW, TPUMEHSITh U3YYECHHBIE MOHATHS B MPOILIECCE MOWCKA PEUICHHS MATEeMaTUYECKU
chopMyTUpPOBaHHON MPOOJIEMBI, MOJEIHPOBATh PEATbHBIE CUTYAIlUU Ha SI3bIKE T€OMETPHH,
HCCIIENIOBATh MOCTPOECHHBIE MOJENHU C UCIIOJIb30BAHHEM I'€OMETPUUECKUX MOHSATUNA U TEOPEM,
ammapaTta anreOphl; pemiaTh MPaKTUYECKHWe 3aJadyd, CBsI3aHHBIE C HaXO0XICHHEM
re€OMETPUUECKUX BEJIUYHH.

HNmets mpeacTaBieHrss 00 OCHOBHBIX dTamax pa3BUTHUSI TEOMETPUH KaK COCTABHOM 4acTu
(yHIamMeHTa pa3BUTHS TEXHOJIOTHH.



IINIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA
CUHXPOHU3UPOBAHHOU ITPOT'PAMMBI KYPCA «'EOMETPHS» 11 KJIACC

[IpenMeTHble pe3ynbTaThl M3Yy4YEHUS] TEOMETpPUM Ha 0a30BOM YPOBHE OpPUEHTHUPOBAHBI Ha
AOCTHIKCHUC YPOBHA MaTeMaTHU4ECKOU rpaMOTHOCTH, H€O6XO[[I/IMOF0 AJId YCIICIIHOI'0O pCUICHUA 3a1a4 B
peabHOM JKU3HU M CO3aHUE YCIIOBHUH I UX OOIIEKYIBTYPHOTO Pa3BUTHS.

OcBoenune yuebHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE CpEIHEro o0mero oOpa3oBaHUS
JOJIKHO 00eCreunBaTh JOCTHKEHUE CIEAYIOUINX MIPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB:

Ha 6a3oBoM ypoBHe

— OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, IIOCKOCTb.

- HpI/IMeHSITB AKCHUOMBI CTCPCOMECTPUU U CIICACTBHA N3 HUX IMPU PCIICHUN I'COMCTPHUICCKUX
3a7ad4.

— OnepupoBaTh NOHATUSMU: NMAPAIICIIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

- KiaccuguimpoBars B3aMMHOE PACIIONIOKEHHE MPSMBIX U TUIOCKOCTEH B POCTPAHCTBE.

— OnepupoBaTh MOHATHSIMU: ABYI'PAaHHBIM Yroj, rpaHH JIBYTPAHHOTO yria, pedpo ABYTrpaHHOIO
yIJ1a; TUHEWHBIN Yroi ABYTPAHHOIO yIJla; FpayCHasl Mepa JBYTPaHHOTO yIiia.

— OmnepupoBaTh MOHATHUSAMU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBIMTYKJIbI MHOTOTPAaHHUK,
OJICMCHTBI MHOI'OT'paHHHKA, HpaBHHBHBIﬁ MHOTI'OI'paHHHK.

— Pacno3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAaHHHUKOB (IIMpaMuja; MpusMa, NpsiMOYIroJIbHbIN
napa’suiesyenuren, Kyo).

- KilaccuuuupoBaTs MHOTOTpaHHUKH, BBIOMpAas OCHOBAaHUS U KiacCH(UKauu (BBITYKIIbIE
Y HEBBIYKJIbIE MHOTOIPaHHUKHU; MPaBUJIbHbIE MHOTOIPAHHUKU; MPSIMbIE U HAaKJIOHHBIC
MPU3MBI, TapaJIJICICITUIIEIbI).

- OHepI/IpOBaTB MOHATHUAMU: CCKYyIIasd IMIOCKOCTh, CCHCHNUEC MHOT'OI'PAHHUKOB.

— OODBICHATH NPUHIUIIBI TIOCTPOCHHS CEUECHUH, UCTIONb3YsS METO/I CIIE/IOB.

- CTpOI/ITB CCUCHHUA MHOTI'OIrpaHHHUKOB MCTOAOM CJICAOB, BBIIIOJIIHATH (BI)IHOCHI)IG) IIJIOCKHEC
YepTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY.

— Pematnb 3aJa4 Ha HAXOKJACHUEC TCOMECTPUICCKUX BECINYHH I10 06pa3uaM Win ajropurmMmam,
MPUMCEHAA N3BCCTHBIC AHAJIMTHYCCKUEC METO/IbI ITPU PCIICHUN CTAHAAPTHBIX MATECMATHYCCKUX
3a1a4 Ha BBIYUCJIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMSA TOUYKaMM, OT TOYKH OO prlMOfI, OT TOYKHN
A0 IINIOCKOCTH, MCKAY CKPCHINBAIOIIUMUCS IMTPAMBIMHA.

— PemaTh 3aaun Ha HAXOXKJICHUE TEOMETPUUYECKHX BEJIMYHH MO 00pasliaM WIH allrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKUE METOJIbI TIPU PEIICHUH CTaHJAPTHBIX MaTeMaTHYEeCKUX
3a7]a4 Ha BBIYMCIICHHUE YTJIOB MEX]Y CKPEUIMBAIOIIUMHUCS MPSIMBI MU, MEXIY MPAMOM U
TJTOCKOCTBIO, MEXKY TUIOCKOCTSIMU, JIBYTPAHHBIX YTIIOB.

— Boruucisate 00bEMBI U TUIOMIAAN MTOBEPXHOCTEM MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMHaa) ¢
IPUMCHCHUCM (1)OpMYJ'I, BBIYUCIIATE COOTHOIICHUA MCXKAY IUIOIIAAAMU HOBCpXHOCTGﬁ,
00bEMaMu TOAOOHBIX MHOTOIPAaHHHUKOB.

- OHepI/IpOBaTB MMOHATUAMU:. CUMMETPUA B IPOCTPAHCTBE, HECHTP, OCh U IJIOCKOCTh CUMMETPHH,
LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI.

— H3Bnekars, mpeoOpa3oBBIBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpudeckux (purypax, mpeJCTaBICHHYIO Ha YepTeKaX U pUCYHKAX.

— Ilpumensars reoMeTpudeckue (akThl IsI pPEHICHUs] CTEPEOMETPUUYSCKUX 3ajad,
MIPEIOJIarafoINX HECKOJIBKO IIaroB PEIICHUS, €CIIM yCIOBHs MPUMEHEHHsI 3a/1aHbl B SIBHOU

dbopwme.



— IlpumenaTe npocTelue NporpaMMHBIE CPEJICTBA U JIIECKTPOHHOKOMMYHHUKAIIMOHHBIE
CHUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

— IlpuBomuTh nDpUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE U IKHU3HHU,
pacno3HaBaTh IPOSIBICHUE 3aKOHOB FEOMETPHUU B UCKYCCTBE.

— IIpuMeHATh NOJYyYEHHBIE 3HAHUS HaA IPAKTUKE: aHAJIW3UPOBATH pPEajbHbIE CUTyallUU M
NPUMEHATh U3YyYCHHBIC TMOHATHUS B TNPOILECCE IIOMCKAa PEIICHUsS MaTeMaTU4YeCKU
chopMyIUPOBaHHOM MPOOJIEMBI, MOJEIMPOBATh PEATbHBIC CUTYAIlUU Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOECHHBIE MOJEIH C UCIIOJIB30BAHUEM I€OMETPUUECKUX MOHATUNA U TEOPEM,
anmapara anreOpbl; pemiaTh IPAKTHYECKHUE 3aJadyd, CBsA3aHHBICE C HaXOXKJICHHUEM
reOMETPHUUYECKUX BEJIUYMH.

Ha yray6jeHHoM ypoBHe

— CB00OJHO ONEpPUPOBATH OCHOBHBIMHU TMOHSTUSIMU CTEPEOMETPUU MPHU PEILICHUU 3a1ad U
MPOBEACHUHN MAaTEMAaTUUYECKUX PACCyKICHUIA.

— IIpuMeHsATh aKCHOMBI CTEPEOMETPUM U CJIEJICTBUS U3 HUX MPHU PELUICHUU T€OMETPUUYECKUX
3a7a4.

— KiraccuduumpoBaTh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

— CBOOOJIHO ONIEPUPOBATH TTOHSATUSIMH, CBI3aHHBIMH C YIJIaMHU B TIPOCTPAHCTBE: MEXKIY
NPSIMBIMU B POCTPAHCTBE; MEXKAY NPAMOU U MIIIOCKOCTHIO.

— CB000/IHO OMIEpPUPOBATH MOHATUIMH, CBA3aHHBIMH C MHOTOTPAHHUKAMHU.

— CBo0OOJHO pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IpU3Ma, IHpaMHUia,
NPSAMOYTOJBHBIN Mapajuieienuien, Kyo).

— KnaccudunupoBaTs MHOTOrpaHHUKH, BRIOUPAsi OCHOBAHHMS IS KJIIACCU(DUKALIHH.

— CBo0OOHO OIEpHPOBATH IIOHATHUSIMH, CBS3aHHBIMHM C CEUEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO.

— BBIMONHATE TapauielIbHOE, IEHTPAIbHOE W OPTOrOHAIBLHOE MPOSKTUpOBaHUE (PUTyp Ha
IUTOCKOCTB; BBITIOJIHATH H300paskeHUsI GUTYP Ha TUIOCKOCTH.

— CTpouTth C€UeHUsS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBITIOJHSTH (BEIHOCHBIE)
MJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

— BpuucnaTe  WIOmAAM  MOBEPXHOCTEW  MHOTOTPAaHHHKOB  (TIpu3Ma,  MUPaMHIa),
TeOMETPUUECKHUX TEIl C TPUMEHEHHEM (HOPMYIL.

— CB00O0OIHO OIEPUPOBATH MOHITHSMH: CHMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh U INIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TIJIOCKOCTh CUMMETPUHU PUTYPHI.

— CB00OJHO OIEpUpPOBaTh MOHSITHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIAWHATaM B
MPOCTPAHCTBE.

— BBINOMHATE 1€MCTBUS HAJ BEKTOPaMU.

— Pemars 3amaum Ha [O0KA3aTEILCTBO MATEMAaTHYCCKHUX OTHOIICHUN W HaXO0XKICHHE
F€OMETPUYECKUX BEIIMYMH, MIPUMEHSSI MU3BECTHBIE METOJbI MPU PEIICHUU MaTEMaTHYECKUX
3a]1a4 MOBBIIIEHHOTO Y BBICOKOT'O YPOBHSI CJIOKHOCTH.

— llpuMeHATh NPOCTEHIINE MPOTrPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

— H3Bnekars, mpeoOpa3oBBIBaTh U UHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux (purypax, mpeJACTaBICHHYIO Ha YepTeKaX U pUCYHKAX.

— I[IpuMeHATh MOTyYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh U AHAIIM3UPOBATH PEATBHBIE
CUTYyallul, TPUMEHSITh W3yUYCHHBIE MOHATHUS B MPOIECCE MOUCKA PEIICHUS MAaTeMaTUYECKH
chopMyTUPOBAaHHON MPOOJIEMBI, MOJICIIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE TE€OMETPHH,



HCCJIEI0BATh IOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHUEM I€OMETPUYECKUX MOHATUN U TEOPEM,
anmapara anreOpbl; pemarb MpaKTHMYECKHE 3a/aud, CBS3aHHBIE C HAXOXACHUEM
T€OMETPUYECKUX BEJIUYHH.

— MMeTh mpencraBieHuss 00 OCHOBHBIX 3Tarnax pa3BUTHUSI T€OMETPUHM KaK COCTABHOW 4YaCTH
(yHIaMeHTa pa3BUTUS TEXHOJIOTHM.

COAEP)KAHUE YYEBHOI'O KYPCA «I'EOMETPUS» B 10 KJIACCE
Ha 6a3oBom ypoBHe

[IpsiMBbIE ¥ IIIIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE TOHATHUSL cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, MPOCTpaHCTBO. [lonsTue 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUM M CICICTBUS M3 HUX.
B3aumHOe pacrnonokeHwe MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECsA, NapajuleIbHBIE U
CKPEILMBAIOIINECS MTPSIMBIE.

[TapamienpHOCT MNpPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IApaJUICIbHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MNPAMBIX, MAPAJUICIBHOCTh MHPSAMOM M INIOCKOCTH. YTJbI C
COHAIPABJICHHBIMA CTOPOHAMM, YIOJI MEXAY IPSIMBIMHU B IPOCTPAHCTBE.

[TapannenbHOCTh INIOCKOCTEN: NTapajuIeIbHbIE IIIIOCKOCTH, CBOMCTBA IapajlIEIbHBIX INIOCKOCTEN.
[Tpocreiimue npocTpaHcTBEHHBIE (GUTYPBI HA TUNIOCKOCTH: TETPA3AP, KyO, napajuienenumnes, HocTpoeHue
CCYCHHUH.

[lepneHIUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: MNEPHNEHAMKYJISPHbIE IPSMbIE B INPOCTPAHCTBE,
IpsIMBbIE MTApaAJUIENIbHBIE U NEPIECHIUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHAUKYIISIPHOCTH IPSIMON U
IJIOCKOCTH, TEOpEMa O MPSMOM NEPHEHIUKYISIPHOWILUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY
IIPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIoOJI, JIMHEWHBIA YroJl IBYrpaHHoro yria. [leprneHnukynsap u
HAKJIOHHBIEC: PAaCCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10 IUIOCKOCTH, NMPOEKLHUSA
¢urypsl Ha IIOCKOCTb. llepneHAuKyISIpHOCTh IUIOCKOCTEH: MNPU3HAK MEPHEHIUKYISIPHOCTH ABYX
mockocTel. Teopema 0 TpEX MEpPIEHUKYIAPAX.

MHororpanHuku

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBITYKJIBIE M HEBBITYKJIbIC
MHOT'OI'PAHHUKH, pa3BEPTKa MHOTOTPaHHHUKA.

[Ipu3ma: n-yrompHas mpu3Ma, TPaHW W OCHOBAHUSA NPU3MBI, MpsAMas U HAKIOHHAs IPU3MBIL,
OOKOBast UIOJIHAS TIOBEPXHOCTh MPU3MBI.

[Tapannenenunen, npsAMoyroiasHblid napamienenunen PenepanbHas padoyast mporpamma M ero
cBoiicTBa. [lupammpa: N-yronbHas NUpaMuaa, TpaHM M OCHOBaHHE MUPaMUAbI, OOKOBas W MOJHAs
MIOBEPXHOCTh NHpaMUIbl, MpaBWIbHAA M yCEUEHHas NUpaMHAA. OJIEMEHTBHl NPU3MBI U IUPAMUIBL.
IIpaBunpHBIE MHOTOTPAHHUKM: IIOHSATHE IPAaBWJIBHOIO MHOTOIDAaHHMKA, IpaBUJIbHAs NpU3Ma U
IpaBWJIbHAs NUPAMU/JIA, IPAaBUIIbHAS TPEYTOJbHAS MUpaMua U MPaBUIIbHBIN TeTpasip, KyO.

[IpencraBieHreo MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp, AoAeKa’ap U ukocadap. CeueHus
MPU3MBI U TUPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIILHO TOUYKH, IPSIMOH, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUH B IUPAMUJIAX, TApAJUIEIEIUIIENAX, IPAaBUIbHBIX MHOIOIPaHHUKAX. BrIunciieHnE 2I1IEMEHTOB
MHOT'OT'PaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOW IMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TNPSAMONW MPHU3MBI, IUIOMIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTU U
MOBEPXHOCTU MPABWJIbHOM MHUpaMUAbl, TEOpEMa O IUIOIMAAN yceu€HHON nupaMmusl. [lonstre 06



00béme. OOBEM MUpPaMHIBI, TIPU3MBI.
[TomoGHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IIOMIAIIMH TIOBEPXHOCTEH, 00bEMaMu
MOTIOOHBIX TEJ.

Ha yray6;1eHHOM ypoBHe

[IpsiMbI€e U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NMOHATUS cTepeoMeTpur. Touka, npsiMas, IIIOCKOCTb, NpocTpaHCcTBO. IlonaTne 06
AKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUM U CIEIACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MNpsMbIX B MPOCTPAHCTBE: MEpPECEKaroluecs, NapajulelibHble U
ckpemuBawomuecss npsimele. [Ipu3Haku ckpemmBaromuxcss npsAMbIX. [lapamienbHOCT NpsSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MMAPAUICIbHbBIE MPAMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX MPSIMBIX,
napajuieIbHOCTh MPAMON U miockocTu. [lapanenbHoe U eHTpallbHOe TPOEKTUPOBAHUE, U300paKEeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaUIeIbHOTO MPOeKTUpOoBaHus. M300paxkeHue Guryp B mapauieabHOM
IIPOCKLUMU. YIVIBI C COHAIIPaBICHHBIMU CTOPOHAaMH, YIOJ MEXAYy IPSIMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEM: MapaiebHbIE IIIOCKOCTH, CBOMCTBA MAPAIIIEIbHBIX TIIIOCKOCTEH.

[Ipocreiiiine NpOCTpaHCTBEHHBbIE (QUIYpPbl HA IUIOCKOCTH: TETpas’Ap, MapaljiesIenuIie],
NOCTpoeHue cedeHuil. lleprneHauKynsapHOCTh NPSIMOM M IJIOCKOCTH: NEPIEHAUKYJSPHBbIE MpsSMbIE B
IPOCTPAHCTBE, MpsMble NapajyielbHble W  MEPIEHAUKYJISpPHbIE K  IJIOCKOCTH,  IPU3HAK
NEePHEHAUKYIISIPHOCTH MPSMOM M IUIOCKOCTH, T€OpeMa O MpsSMOM MNEepPHEeHIUKYISIPHON IJIOCKOCTH.
OpTtoronanbHoe poeKkTupoBaHue. [lepneHauKymnsip 1 HaKJIOHHbBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosiHUE OT MpPSAMOM J10 IUIOCKOCTH, HpOeKUUs (GUrypbl Ha IUIOCKOCTh. lleprieHaukynspHOCTH
IJIOCKOCTEN: MPHU3HAK IIEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX neprneH uKyspax.

Yrael B IpOCTPAHCTBE: Yo MEXAY NPSIMOM M IJIOCKOCTBIO, IBYTPAHHBIA YrOJI, JIMHEWHBIN
yros JByrpaHHoro yria. TpéxrpaHHslii u MHororpaHHble yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IIOCKMX U JBYI'PAaHHBIX YIJIOB TpEXIpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YyIJia.

MHoOrorpanHuk#

Buapl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yronpHas npusma, npsimMas 1
HAKJIOHHAas MpHU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapanmnenenunen, mpsMOYroJbHbBIN
napajuiejenunes; U ero cpoucrea. KparTwaimne myTM Ha IOBEPXHOCTM MHOTOrpaHHHMKa. Teopema
Oitnepa. [IpoctpanctBenHast teopema [ludaropa. Ilupamuna: n-yrojqpHas nmupamujia, NMpaBUibHAsS U
yceuéHHas nupaMuipl. CBolicTBa p€oep M OOKOBBIX I'paHel MPaBUILHON MUPAMMIBI.

[TpaBuiibHbIE MHOTOTPAaHHUKHU: MpaBWIbHAS MpHU3Ma U MpaBUiIbHas MHUpaMHUAA, IPaBHIbHAS
TpeyrojibHasi TNUpaMUAa M OpPaBWIbHBIM  TeTpa’np, KyO. IlpencraBneHne o NpaBHIIBHBIX
MHOT'OI'PAaHHHUKAX: OKTadAp, JOAEKAd AP U UKOCAdIP.

Bbruucnenue 31eMEHTOB MHOTOIpaHHMKOB: pé&Opa, AuaroHanu, yriel. [lnomans OokxoBoit
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, IUIOIIAAb OCHOBAaHUH, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsMOil mpu3Mbl. Ilnomans OOKOBOW NOBEPXHOCTM U TOBEPXHOCTH IPaBUIIbHOMN
MApaMUbl, TEOPEMA O TUIOAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpHs B IPOCTPAHCTBE.

DONeMEeHTbl CHUMMETPUH MPAaBWIBHBIX MHOTOIpaHHUKOB. CHMMeTpHusi B MPaBUIBHOM
MHOTOTpaHHHMKE: CHMMETpPHUS MapajuieleNuIesa, CUMMETPUs MPaBWIbHBIX IPHU3M, CHMMETPHS
MIPABWJIBHOM NMUPaMU/IbIL.

BexTops! 1 KOOpAMHATHI B TPOCTPAHCTBE

[TonsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI



KOJUIMHEApHBIC, COHANPABICHHBIE U IPOTHBOIOJIOXKHO HAIPABICHHBICBEKTOPEl. PaBEeHCTBO BEKTOPOB.
JIeficTBHS ¢ BEKTOpaMU: CIIOKCHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha 4yncio. CBONCTBACIOKEHHs BEKTOPOB. CBOWMCTBa yMHOXKEHMs BEKTOpa Ha 4yucio. [lonsaTtue
KOMIUIaHAapHble BEKTOpbI. [IpH3Hak KoMILUIaHApHOCTH TPEX BEKTOpoB. lIpaBuino napauenenunena.
TeopeMa O pa3iloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsMoyronbHas cucrema
KoopauHart B npocrpaHcTBe. Koopaunatel BekTopa. CBfA3b MEXKIYKOOpIMHATAMM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MeXAY BeKkTopaMu. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

COAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KJIACCE
Ha 6a3oBom ypoBHe:

Tena BpanieHust

[lwimHapuYeckass MOBEPXHOCTh, OOpa3ylolMe UWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHAPUYECKOW noBepXxHocTH. Llminmuap: ocHoBaHMsS M OOKOBas MOBEPXHOCTb, 00pa3yromias U OCh,
IUI0IaAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckas noBepxHOCTh, 00pa3yoliue KOHUYECKO NOBEPXHOCTH, OCh U BEPILIMHA

KOHHYECKOW MmoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yromas U OCh, IUIOMIAh OOKOBOH U

MIOJTHOW TIOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIOIIHe U BBICOTA, OCHOBAHUS M OOKOBAs IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, Auamerp, IUIOMIAAL MOBEpXHOCTH cdepbl. Bzammuoe

pacrosioxkeHue cepsl U MIOCKOCTH, KacaTeIbHast TIIOCKOCTh K cdepe, tomanb chepsl. M3o0paxenue
TeJI BpallleHUs Ha IJI0CKOCTU. Pa3BEpTKa UIMHIpa U KOHYCA.

KomOuHnanmu ten BpalieHuss 1 MHOTOI'paHHUKOB. MHOIOrpaHHHUK, OIMCAaHHBINA OKOJIO c(hepbl,
cdepa, BMcaHHasi B MHOTOI'PaHHUK, WM Teo BpaiueHus. [lonstue o6 oobéme.

OcHoBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOIBHOTO MapasuIesieuIe/1a
u cnenctBus u3 He€. O0bEM ITMHApa, KoHyca. O0BEM 1mapa u miomanb cepsl.

[TomoGuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAJSIMH TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX TEI.

Ceuenuss uWiIMHApa (HmapayieNbHO M NEPHEHIUKYISIPHO OCH), CEYeHHS KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXO/AIIee Yepe3 BEPIINHY), CEUSHUS 1apa.

BekTopsl M KOOpAMHATBl B IPOCTPAaHCTBE BEKTOp Ha IUIOCKOCTM M B TNPOCTPAHCTBE.
CrnoxxeHue M BBIYMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpPAa Ha 4ucio. PaznmoxkeHue BEKTOpa IO TPEM
HEKOMIUTaHapHbIM BekTopaMm. [IpaBuio napamienenunena. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHHEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.

IIpssMoyrosibHas cucTeMa KOOpJAWHAT B npocTtpaHcTBe. KoopamHatel BekTopa. [Ipocreimue
3a/la4yl B KOOpAMHATax. YTol Mexay BekTopamu. CKalspHOE MpOU3BEIEeHHE BEKTOPOB. Buruncnenue
VIJIOB  MEXIYy NpSIMBIMH U IUIOCKOCTAMHU. KOOpIMHAaTHO-BEKTOPHBIH METOJ TMpU  pelIeHUun
FEOMETPUYECKUX 3aau.

Ha yriy0s1eHHOM ypoBHe

Tena BpamieHus.

HOHSITI/ISIZ III/IJ'II/IHJIpI/I‘—IeCKaSI HOBerHOCTB, KOHHUYECCKas HOBerHOCTB, C(i)epI/I'-IeCKaH
MOBEPXHOCTh, OOpasyrolue moBepxHocTed. Tema BpalieHUS: UUIUHAP, KOHYC, YCEUYEHHBIH KOHYC,
chepa, map. BzanmHOe pacmonoxeHne cdepbl W IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o0paxenne Ten BpalleHUS Ha MIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl u



nrapa.

O06béM. OcHOBHBIE cBOWcTBa 00bEMOB Ten. Teopema 00 00BbEME MNPSAMOYTOJIBHOTO
napajuienenunena u caeactsus u3 He€. OOBEM MpsIMON U HAKIIOHHOW MPU3MBI, IMIUHAPA, TUPAMUIbI U
koHyca. O0BbEM 11apa u MapoOBOT0 CETMEHTA.

KOM6I/IHaI_[I/II/I TCJI BpalllCHUA WU MHOT'OI'PAaHHHUKOB. HpI/ISMa, BIIMCaHHAas B HWJIMHAP, OIIMCAHHAA
okojo mumHapa. [lepeceuenue cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl MI0CKOCTHIO.
[ToHsiTHE MHOTOTpaHHMKA, OTMIMCAHHOTO OKOJO c(epbl, chepsl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpallleHU.

[Inomane MOBEpPXHOCTH UWIMHJIpa, KOHyca, Iuiom@anb chepsl u e€ uacreil. IlogoOue B
npoctpancTBe. OTHOLIEHHE 00BEMOB, IUIOMIAEH MoBepxHOCTell moao0HbIX ¢uryp. [IpeobpasoBanue
no106ust, roMoTeTus. Perienue 3agad Ha MIOCKOCTH € UCIOIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

HOCTpOGHI/Ie CeUueHU MHOT'OT'PpaHHUKOB U TCJI BpalllCHUA: CCUCHHUA LUJIMHIApPA (HapaJ]HeJILHO u
NEePIEHINKYIISIPHO OCH), CEYCHHUsI KOHYca (TapajuleIbHOE OCHOBAHHIO U MPOXOJIINee Yepe3 BEepIINHY),
CCUCHUM MIapa, MCTOABLI IMMOCTPOCHUA CCUCHUM: MCETOJ CJICAOB, MCTOA BHYTPCHHCI'O ITPOCKTUPOBAHUA,
METO/I IIEPEeHOCca CEKYIIeH MIOCKOCTH.

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE.

Bektopsl B mpoctpanctBe. Omepanuu HaJl BEKTOpamMH. BeKTOpHOE YMHOKEHHE BEKTOpPOB.
CBolicTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHasi cucTeMa KOOpAWHAT B  IPOCTPAHCTBE.
Koopaunatel Bektopa. Pasznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOpHBI METON TMpHU
pEeIIeHUU TEOMETPUYECKUX 3a/1a4.

JIBuKeHHsI B IPOCTPAHCTBE.

JBuxenust mpoctpanctBa. Otobpaxkenus. JBrkeHus u paBeHCTBO ¢uryp. OOmue cBOCTBa
OBUKEHUH. Buapl JABWKEHUH: mNapaielbHBI IEpPEeHOC, LEeHTpallbHas CHMMETpHUs, 3epKalibHas
CUMMETpHS, TIOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus mogobus. [psmas u cdepa Ditnepa.



TEMATUYECKOE IINIAHMPOBAHHME YYEBHOI'O KYPCA

10 KJTACC

Ba3osrlii ypoBens (70 yacoB)

Yriay6Jennslii ypoenb (105 yacoB)

HazBanue paszzgena (Tembi)
Kypca, (KOJIM4ecTBO
4acoB)

OcHOBHOE cofiepxKaHue

Ha3Banue paznena (Temb)
Kypca, (KOJTUYECTBO YaCOB)

OcHOBHOE cofiepxKaHue

Bsenenue B
crepeometpuio (10 u)

OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, TPOCTPaHCTBO. [IpaBuia
N300paKeHMs Ha PUCYHKAX: H300paKeHUS
TUTOCKOCTEH, MapajIeIbHBIX TMPSAMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka.

[onsaTus: mepecekaromuecs mIoCKOCTH,
NIEPECEKAIOIINECS MPSMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOI'paHHUKOB Ha PUCYHKAX,
Ha NMPOEKIMOHHBIX YepTexax. HauanbHbie
CBe/IeHUs 0 Ky0Oe M mupaMuje, uX pa3BEPTKU
u Mozien. CedeHns: MHOTOTPaHHUKOB.
[TonsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUHU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

Bsenenune
B cTepeoMeTpuio (24 )

OcHognble npocmpancmeeHuble ueypol.
[ToHsATHS CTEepeOMeTpHH: TOUKa, psMasi,
IUIOCKOCTB, MPOCTpaHcTBO. OCHOBHBIE
npaBuiIa U300paKeHNs HA pUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(0oTpe3koB), cepeIuHbI OTPE3Ka.
[TonsTHs: mepeceKkarouecs MIOCKOCTH,
HepeceKaroIuecst IpsMasi U MIO0CKOCTD;
MOJTYTIPOCTPAHCTBO.

MHororpaHH1KH, U300pakeHue
MPOCTEHININX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX OOBHEKTOB.

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJICJICTBUS U3 HUX.

Cnocobul 3a0anus npsamsix u
njiocKkocmeli 8 npoCmMpancmee.
Ob03Hauenuss npAMbIX U NIOCKOCME.
Ceuenus. Uzobpasicenue ceyenuii
nupamuobl, Kyoa u npusmsl, KOmopbie
npoxoosm uepes ux péopa.
H306padicenue nepeceuenus noay4eHHbix
naockocmei. Packpawueanue
NOCMPOEHHBIX CeYeHUll Pa3HbIMU
usemamu. Memoo cnedos ois
nocmpoenus ceuenuti. Ceolicmea
nepece4eHull npAMbLX U NJI0CKOCMELL.
Ilocmpoenue ceuenuti 6 nupamuoe, Kyoe
no mpém mouxkam na péopax. Cozoanue




BLIHOCHBIX Yepmedicell U 3anUChb Wazos
HOCMPOEHUS.

llosmopenue naanumempuu. Teopema o
nponopyuoHantbHvlx ompeskax. [looooue
mpeyeonbHuxos. Teopema Menenas.
Pacuémeoi 6 ceuenusx Ha biHOCHbBIX
uepmedicax.

Hcmopus pazsumus niaHumempuu u
cmepeomempuu.

[IpsiMBbIE U IIITIOCKOCTH

B IIPOCTPAHCTBE.
[TapamnenpHOCTb MPSMBIX
U IJIOCKOCTEN

(12 )

B3anMHOe pacnonoxeHue npsMsIx B
IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
IIapaJuIeJIbHBIE U CKPEIMBAOIIUECS MPSMBIE.
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPALIEIIBHOCTD TPEX
MPSIMBIX; TAPAJIJIEIBHOCTD MPSMO U
IIJIOCKOCTH.

VYTl ¢ COHANPaBIE€HHBIMH CTOPOHAMM; YTOJ
MEXy NPSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh INIOCKOCTEN:
MapajuIeIbHbIE NIOCKOCTH; CBOMCTBA
napajuleIbHbIX II0CKOCTeN. [Ipocrenimue
MIPOCTPAHCTBEHHBIE (PUTYpBI HA TNIOCKOCTHU:
TeTpa’ip, KyO, napajuienenumnea; NocTpoeHue
CEYCHMI

B3anmHoe pacnonoxxenue
HpsSIMBIX B pocTpaHcTee (6

4)

B3anMHOe pacnosnoxeHue NnpsMbIX B
npoctpancTBe. CKpeluBaronumecs
npsimble. [Ipu3Haky ckpenuBarommxcs
MPSIMBIX.

[TapannenpHble NpsiMbIE B IPOCTPAHCTBE.
Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajlienbHON
JTAHHOM MPSIMOM, IPOXOASILEH Yepe3
TOUYKY IIPOCTPAHCTBA U HE JIeKallel Ha
JIaHHOM mpsiMoi. JlemMa o nepeceyeHrun
NapaJuIeIbHBIX NPSAMBIX IUIOCKOCTBIO.
[TapannensHOCTh TPEX NpsAMbIX. Teopema
0 TPEX NapajuIeIbHBIX MPSMBIX.
Teopema 0 CKpeIMBarOIIUXCS MPSIMBIX.
Ilapannenvnoe npoexmuposanue.
OcHosHble ceolicmea napannenbHo2o
npoexmuposeanus. Hzobpasicenue paznvix
@uyp 6 napannenvHotl npoexyuu.
Llenmpanvhasn npoexkyusi.

Yro7 ¢ coHanpaBIeHHBIMU CTOPOHAMM.
VYroa Mexay npsiMbIMH.

3a0auu na ookazamenbcmeo u
uccnedosamue, césA3anHHble ¢
PACnonodCceHuemM nPsAMbIX 6
npocmpancmee.

[TapannensHOCTH
MPSAMBIX

[ToHsiTHSA: MapanIeabHOCTh NPAMOA
Y TJIOCKOCTH B MPOCTPAHCTBE .




U IJIOCKOCTEN
B IIPOCTPAHCTBE

(849)

IIpu3Hak napamienbHOCTH IPAMON

u ockoctH . CBoiicTBa
MapajuIeIbHOCTH MIPSMOU U TUIOCKOCTH.
T'eomempuueckue 3a0auu Ha gvluucienue
U 00Ka3amenbCmeo, CeA3aHHble C
napanieibHOCmsbio NPSMbIX U
nI0CKOCmel 8 NPOCMpPaHCcmee.
Ilocmpoenue ceuenus, npoxooaue2o
uepe3 OaHHYI0 NPAMYIO HA Yepmedice U
napannenbHo2o opyeot npsamou. Pacuém
omuowenutl. Ilapannenvuas npoexyus,
npumeHeHue

0J151 NOCMpOeHUsi ceueHull Kyoa u
napainnenenuneoaq.

Cesoticmea napannenenuneoa u npusmol.
llapannenvnvie nnockocmu. Ilpusnaxu
napanieibHocmu 08yx nioCKOCmel.
Teopema o napannenvhocmu u
€0UHCMEEHHOCMU NIIOCKOCMU,
unpoxoosujeli uepes mouxy, He
NPUHAONEHCAULYIO OAHHOU NIOCKOCMU U
cneocmeus uz neé. Ceoticmaa
napannenbHulX RI0CKOCmell: O
napanierbHoOCmu NPAMbIX nepeceyeHus
npu nepecedenuu 08yx NapauilebHbIX
niockocmeti mpemouelti, 00 Ompe3Kax
napanienbHulX NPSMbIX, 3AKIH0YEHHBIX
MedAHCOY NapaniebHbiMu NIOCKOCMAMU, O
nepeceueHuy npsMol ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepneHAUKyYISIPHOCTH
MPSAMBIX U IIIOCKOCTEHN
(12 9)

[lepnieH IUKyYIAPHOCTD NPSMOK

U IUIOCKOCTH: NIEPIEHIUKYIISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, IPSAMBIE TAPAJIIEIIBHBIE U
MIEPIEHIUKYIISIP HbIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYJIAPHOCTH IPSIMON U TUIOCKOCTH,
TEOpEeMa O IPSIMOM NEPIIECHIUKYIISIPHOU

[lepneHUKyYISPHOCTD
NPSAMBIX U ITIOCKOCTEH B
MPOCTPAHCTBE

(26 )

Ilosmopenue: meopema Ilughazcopa na
NIIOCKOCMU, MPUSOHOMEMPUS
NPAMOY2071bHO20 MPeY20NbHUKA.
Ceoticmea Kyba u npamoy2oibH020
napannenrenuneod. Boiuucnenue onun
0mpe3K08 8 Kybe U NpAMoy20J1bHOM




IJIOCKOCTH
[leprieHquKyNIAp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 TUIOCKOCTH .

napanneienuneoe.
[leprieHAMKYASAPHOCTH NPAMOUN U
mI10cKOCTH. IIpu3Hak
MEePIEeHIUKYIAPHOCTU MPSIMON U
IIJIOCKOCTH. Teopema 0 CyleCTBOBaHUH
Y €IMHCTBEHHOCTHU MPSIMOM, MPOXOASIIEH
yepe3 TOUKY IIPOCTPAHCTBA U
MEePIEeHIUKYISIPHON K MIIOCKOCTH.
[TmockocTH ¥ NEPIEHIUKYISPHBIE UM
npsiMasi B MHOTOTPaHHUKAX.
[lepnienguKkymnsip 1 HaAKJIOHHASL.
[TocTpoenue neprneHauKynsapa u3 TOUKU
Ha MPSIMYIO.

Teopema o mpéx nepneHOUKyiapax
(npsamas u obpamuas,).

Yeon meorcoy ckpewusarowumucs
npamvimu. Ilouck nepneHOuKyaspHbIx
NPAMBIX C NOMOUBIO NEPNEHOUK)TISIPHBIX
nnockocmeti OpmozoHanbHoe
npoexmupogarue. Ilocmpoenue ceyenutl
Kyba, npusmol, NpasUIbHOU RUPAMUObL C
NOMOUWBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omuocumenvbHo niockocmu. Ilnockocmu
cummempuii 8 MHo2oepannuxax. Ilpusnax
NepneHOUKYIAPHOCIU NPAMOU U
NJIOCKOCMU KAK Cle0Cm8ue CUMMempUu.
IIpasunvrvie MHO202paHHUKU

Pacuém paccmosinuii om mouxu 0o
nirockocmu. Cnocobvi onycmumas
NepneHOUKYIApbl: CUMMEmMpPUs, CO8U2
mouku no napanneavrou npamou. Cosue
Nno HenapaiielbHoU NPAMOU, USMeHeHUe
paccmosiHutl

VYTIubl MEXAY NPSIMBIMU U
IIJIOCKOCTSIMU

VYIibl B IPOCTPAHCTBE: YOI MEXKIY IIPSIMOU
Y TUIOCKOCTBIO; ABYTPAHHBIN YIOJ1, IMHEHHBIN

Vst u paccrostaus (16 u)

[ToBTOpEeHME: Yyroy Mexay IPsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B




(10 u)

yroJl IBYTPaHHOIO yIJja.

[leprnieHIUKYISIPHOCTD IIIOCKOCTEH: MPU3HAK

NEPIEHIUKYJIIPHOCTU ABYX IJIOCKOCTEH.
Teopema o Tpéx nepreHuKysIpax

MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB.

IToBTOpEHME: YroiI MEKIY
CKPEIIHUBAIOIIUMHUCSA MPSMBIMU B
npoctpaHcTse. [ eomeTpruueckue MeTo bl
BBIUHCIICHUS YTJIa MEX]y MPSIMBIMH B
MHOT'OTpaHHHKAX.

JByrpansslii yroa. CBOWCTBO JIMHEHHBIX
YIJI0B IBYTPAHHOTO yIJa.
[leprieHIUKYNSPHBIE MJIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHANKYISIPHBIX
wiockocrent. [Ipusnak
NEePIEHIUKYIIIPHOCTH TUIOCKOCTEH;
TeopeMa O MPSIMOU MepeceyeHus IByX
TUIOCKOCTEH MepIeHINKYIISIPHBIX
TpeTbell MIOCKOCTH.

IIpsmoyeonvHulii napannenenuneo, K)o,
usMeperus, C80UCMBa NPAMOY20JIbHO2O0
napannenenuneoa. Teopema o ouazonanu
NPAMOY20/1bHO20 napaieienuneod u
cneocmsue uz Heé. Cmepeomempuueckue
U NPUKIAOHbBIE 3A0a4l, C8A3AHHbIE CO
B3AUMHBIM PACNOTIOHCEHUEM NPAMbIX U
NI0CKOCMU.

Ilosmopenue: ckpewusaroujuecs
npsamvle, napaiienvHvle N10CKOCIU 6
cmanoapmHulx MHo2ozpannukax. Ilapa
napannenbHulx NI0CKoCmell Ha
CKPewWuBarowuxcs NPAMbIX, paccmosmue
MedHCOY CKPeuUuBarouuMucs npsSIMoIMU 8
NPOCMbIX CUMYAYUSIX.

Onyckanue nepneHouKyuspos,
8bIYUCTEHUE PACCOAHUL O MOYKU 00
MOYKU, NPAMOLL, NIIOCKOCHU.
Buiyucnenue paccmosHuil mexncoy
CKPeuU8aroUMUCs NPAMbIMU C




NOMOWbIO NEPREHOUK)ISIPHOU
NJIOCKOCMU.

Tpéxepannwiii yeon, HepageHcmaa OJis
MPEXSPAHHBIX Y2I108.

Teopema IMugpacopa, meopemsi
KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20
yena. dnemenmsl cghepuieckotl
2eomempuu: 2eooesuyecKkue TUHUU Ha
3emne

Muororpanauku (10 q)

IloHsiTHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHMKY; pa3BEPTKaA
MHOI'OTPaHHUKA.

IIpu3ma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IPsMasi U HAKJIOHHAs
pU3MBbI; OOKOBas U MOJIHAs TOBEPXHOCTh
MIPU3MBI.

[Tapamtenenunen, NpsAMOYTrOIbHBII
NapajuIeJIenuIe]] ¥ €ro CBOMCTBA.

[Tupamusa: nyrosipHas nupamMuja, rpaHu U

OCHOBaHUE MHUpaMuUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh MUPAMUbI; IPAaBUIIbHAS U
yceu€HHas upaMuaa.

DneMEHTHI IPU3MbI U TUPAMUJIBIL.
[IpaBHUIBHBIE MHOTOIPAaHHUKU: ITOHATHE

MPpaBUJIILHOTO MHOT'OI'pAaHHHKA; ITpaBUJIbHAA

IIpru3Ma 1 paBUJIbHAA NUpaMuaa,
IpaBHUJIbHAA TPCYTroJIbHAA IMUPpaMuia U

MpaBWIbHBIN TeTpasp; Ky0. [Ipencrasnenue

O NPAaBUJIHBIX MHOT'OTPAHHUKAX: OKTAdIP,
JOJIEKa’dIp U UKOCAMP.
CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS

OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OEMEHTBI CUMMCTpPUU B ITUpaMUJax,
napajjiCjcnmieaax, rmpaBUJIbHbIX
MHOTI'OrpaHHUKax.

MHuororpanHuku (7 4)

CucremaTH3alys 3HAHHI:
MHOrorpaHHuK U €ro 3J1€MEHTBHI.
[Tupamuga. Buasl mupamup. [Ipasunbsaas
nupamuga. lpusma. [psamas n
HakJIOHHAas npu3Msbl. [IpaBuiibHas
npusma. [Ipssmoi napaimenenunen,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo.
Buinyxnvie mnocoepannuku. Teopema
Duinepa. [Ipasunvhvie u nonynpasuivbHvle
MHO202PAHHUKU




BrraucieHue 31eMeHTOB MHOTI'OI'PpaHHUKOB!
pEOpa, TraroHay, yriibl.

[Tnomaas 60KOBOM MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTHU MPSMO MTPU3MBI, TUIOMIAb
OCHOBaHMH, TEOpEMA

0 OOKOBOI MOBEPXHOCTH MPSIMOI! ITPU3MBI.
[Tnouranp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTH MPaBHIBHON HPaMU/IbI,
TeopeMa o IUIoIa 1 OOKOBOM MOBEPXHOCTH
yCeUEHHOM MUpaMHIbI

OOBEMBI
MHOTOIpaHHHUKOB (8 4)

[TonsaTue 06 06péMe. OOBEM THpPaAMHIBL,
HPU3MBI

Bexkrops!
B ripoctpanctse (13 )

Ilonamue sexmopa Ha NIOCKOCMU U 8
npocmpancmae.

Cymma u paznocms 6eKmopos, npasuio
napainnenenuneod, YMHONCEHUe 6eKmopa
Ha YUCTO0, PA3NONCEHUE 8EKMOPA NO
basucy mpéx 6eKkmopos, He JeCauux 8
oonou niockocmu. Cranspuoe
npousseoeHue, BbIYUCTIeHUE Yeld MeNCOY
8eKMoOpamu 8 NPOCMpancmae.
Ipocmetiwue 3a0auu ¢ sekmopamu

JiBrxenus (5 4)

Heuoicenus npocmpancmaa.
Omobpadxcenus. J{usicenus u pagencmeo
Guzyp. Obwue ceoticmea 08UNHCEHULI.
Buowl 0suodicenuti: napannensvHulil
NepeHoc, YeHMPAlbHAs CUMMEMPUS,
3epKaIbHAA CUMMeEMpPUs, N0O8OPOM
sokpye npamoii. Ilpeobpazosanus
nooobus. llpsamas u cpepa Dinepa.
TI'eomempuueckue 3a0auu Ha npuMeHeHuUe
OBUIICEHUSL




[ToBTOpEHME: ceueHusl, [TocTpoeHue ceueHnit B MHOTOIpaHHUKE.

PacCTOSIHUS U YTJIbl Brluucnenue paccTossHUN: MEXY IBYMs

(8u) TOYKaMH, OT TOUKH JI0 IPSIMOMH, OT TOUKHU A0
IJIOCKOCTH; MEXAY CKPEUIUBAIOIIUMHUCS
MPSIMBIMHU.

Brruncnenue yrioB: Mexay
CKPEUIUBAIOIIUMHUCS MPSIMBIMU, MEXKIY
MPSIMOM U TJIOCKOCTHIO, ABYTPAHHBIX YIJIOB,
YIJIOB M@Ky ITIOCKOCTSIMU

[TOYPOUYHOE INTAHMPOBAHUE KYPCA 'EOMETPUA

10 KJIACC
Ba3osblii ypoBens (70 yacoB) Yrayonennslii ypoBenb (105 yacoB)

KomnuecTso Tema ypoka Tema ypoka KonungectBo
4acoB 4acoB
Tema: Bseoenue 6 cmepeomempuio (10u 115 uz 24u)

1 Henensn

2 OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, IPAMas,

MIOCKOCTB, MpocTpancTBo. [IpaBuia uzobpaxeHus Ha
PHUCYHKaX: W300paskeHUs IIIOCKOCTEH, MapauIeIbHbBIX
PsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.

Ilosmopenue NIAHUMEMPULU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpey2onbHuxko8. Teopema Menenas.
2 Hemeas
2 [TonsTHA: TIEpECEKAIOIIHECS TIIIOCKOCTH,
MepeCEeKaIINECs MPsAMasi U MIOCKOCTb.
Ilosmopenue NIaHUMEMPULU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3sKax. Ilooobue
mpey2onbHuxko8. Teopema Menenas.
3 Heess
2 3HaAKOMCTBO C MHOTOTpaHHHKaMH, U300paKeHHE
MHOTOTPAaHHUKOB Ha PUCYHKAX, HA MPOCKITHOHHBIX
yepTrexax.

OcHognbie npocmpancmeeHuble hucypol 1




Hcmopus pazsumus naanumempuu u
cmepeomempu.
4 pemens
HauvanpHble cBeneHus 0 Kyoe U nmupamujie, ux
pa3BEPTKU U Mojenu. CeueHns MHOTOTPAHHUKOB.
MHoezoepannuky,  uzobpasiceHue  npocmMenuUx
NPOCMPAHCMBEHHbIX — uUayp,  HeCyWecmeyIouux
00beKmos.
Sueneas
[TonsiTHe 06 aKCHOMaTUYECKOM MTOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHH U CIICIACTBUS
U3 HUX
Cnocobvl  3a0anus npsAMulX U RNIOCKOCMEU 8
npocmpancmse. Obosnauenuss  npamvlx U
NJIOCKOCMEII.

Tema: Ipamvie u naockocmu 6 npocmpancmee. Iapannenvnocmo npamoix u naockocmeii (12 u [ 14u)
+ Y Beeoenue ¢ cmepeomempuio (4u)

6 Hemeas

BzaumHoe PACIIOJIOKCHHUC MIPAMBIX B IIPOCTPAHCTBEC!
MEPECCKAOIMECH, MapalJICIbHBIC 1
CKpCHINBAIOIINCCA TTPSAMBIC.

llapannenvnoe  npoexmuposanue. Ocnognbie
ceoticmea napannienbHo2o NPOEKMUpPOBAHUS.
Hzobpadsicenue pasnvix ¢ueyp 6 napannenvbHou
npoexKyuu.

Llenmpanvrasn npoexyusi.

7 Hepeas

[TapamtenpHOCTh IPSIMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE: MMapaJuICIIbHbIE IIPSIMBIC B
MIPOCTPAHCTBE; MAPAIUIEITBHOCTD TPEX MPSIMBIX;
[1apaJUIETIbHOCTD IPSIMOM U INIOCKOCTH.

Ceoticmea nepeceuenull npsmMulX U NJI0CKOCmel

8 Hemens

[TapannenbHOCTh NPAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBC: MAPAJUICIIbHBIC IIPAMBIC B




MIPOCTPAHCTBE; MAPATIICTBHOCTh TPEX MPSIMBIX;
MapajuIeIbHOCTh MPSIMOM U TIIOCKOCTH.

Ceoticmsa nepeceuenull NPAMbIX U HIOCKOCMEI.

9 Hemeasn

VYTIIbl ¢ COHANPaBIEHHBIMU CTOPOHAMM; YTOJI MEXKIY
IPSIMBIMH B IPOCTPAHCTBE.

Ceuenus. Hzobpadicenue ceuenuti nupamuovl, Kyoa
U npusMbl, KOmopwvie Npoxoosim uepe3 ux péopa.
H3zo00pascenue nepeceuenus NOJYYEeHHbIX
niockocmeu.  Packpawugeanue — nocmpoenHbix
CeyeHUll pa3HbLIMU YEEMAaMU.

10 nemens

[TapamenpHOCTB IUNIOCKOCTEN: MTapajlIeIbHbIE
IJIOCKOCTH; CBOMCTBA NapaJljiesIbHbIX IIIOCKOCTEHN

Ceuenus. H3zobpasicenue ceueHuti nupamuovl, Kyoa
U npusMbl, KOmopvie Npoxoosim uepe3 ux péopa.
H3zo0pascenue nepeceuenus NOJYYeHHbIX
niockocmeu.  Packpawueanue — nocmpoenHbix
CeyeHUll Pa3HbLIMU YBEMAaMU.

11 nenens

[Ipocreiimue mpocTpaHCTBEHHbBIE PUTYPHI Ha
IJIOCKOCTH: TETpa’ip, KyO, mapaienenumnes;
IIOCTPOEHUE CEUCHUN

Ceuenus. Hzobpasicenue ceueHuti nupamuovl, Kyoa
U npusmMbvl, KOmopbvie Npoxoosam uepe3 ux péopa.
H3zo0pasicenue nepeceuenus NOJYYeHHbIX
naockocmeu.  Packpawueanue — nocmpoenHbix
CeyeHUll PA3HLIMU YBEMAMU.

Tema: Ilepnenouxynapunocmo npamvix u naockocmeit (12 u /184 uz 26u)

12 nenens

IlepneHUKYIAPHOCTD MPSMOM U IUIOCKOCTH:
MEPIECHIUKYIIIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IIPsIMBIE [TApaJUICIIbHBIE U IIEPIICHIUKYIISIPHBIC K
IJI0OCKOCTH

Ilosmopenue: meopema Ilugpacopa na niockocmu,




| mpucoromempus npsamoyzonvrozo mpeyzonvnuxa.

13 Hemens

IlepneHUKYISPHOCTD NPSMOM U IUIOCKOCTH:
NEPIECHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IIPsIMBIE [TApaJUICIIbHBIE U IIEPIICHIUKYIISIPHBIC K
IIJIOCKOCTH

Ceoticmea Kyba u npsamoy201bH020
napanneirenuneoa. Beiuucienue onun ompeskos 6
KyOe u npsamoy2oibHOM napaiienenuneoe.

14 uenensn

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH, TEOpEMa O IPAMOM NEPIEHAUKYIIIPHON
IJIOCKOCTH

Teopema o mpéx nepneHOuxynapax (npsamas u
obpamuas,).
Yeon meancoy ckpewusarowumucsa npamvimu.

15 nenpensn

[Ipu3Hak nepneHaAuKyJISPHOCTH IPSIMOU U
IIJIOCKOCTH, TEOpPEMA O MPSIMOU MEPIEHAUKYIISPHON
IJI0OCKOCTH

Tlouck nepneHOUKYIAPHbIX NPAMBIX C  HOMOUWBIO
nepneHoOuKyIapHulx niaockocmei Opmoz2oHanbHoe
NPOEKmuposanue.

16 neneas

HepneHz[HKmep 1 HAKJIOHHBIC: paCCTOAHUC OT TOYKHU
10 IIJIOCKOCTH, PACCTOSAHHUEC OT HpﬂMOfI J0 IINIOCKOCTHU

Ilocmpoenue ceuenuli Kyba, npusmvl, NPASUILHOLL
AUPAMUOBL C NOMOUBIO OPMOSOHATILHOU NPOEKYUU.

17 uenensn

[TepieHAMKYISIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 110 INIOCKOCTH

vamempuﬂ 6 npocmpanHcmee  OnHOCUmMEIbHO
njiockocmu. IInockocmu cwwwempuﬁ 6
MHOCOCPDAHHUKAX.

Tema: Yenvt mesncoy npamovimu u naockocmsamu (10 u ! 154 uz 16u)




18 nemens

VYIIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMON U
IIJIOCKOCTBIO; IBYTPAHHBIN YIOJl, JMHEUHBINA yroJl
JBYTPAHHOIO YIJIA.

Ipamoyeonvublii napannenrenuned; Kyo,; usmepeHus,
CBOUCMBA NPAMOY20JIbHO20 NApAJllelenuneod.

19 neneas

VYTIibl B IPOCTPAHCTBE: YIOJd MEXAY IPSIMON U
IJIOCKOCTBIO; IBYTPAHHBIN YroJl, JTMHEHHBIA Yo
JIBYTPAHHOTI'O yIJIa.

Teopema 0 ouazonanu NPAMOY20JIbHO2O
napannenenuneoa u ciedcmasue u3 Heeé.

20 memesn

IlepnieH IUKYIAPHOCTD IIJIOCKOCTEN: IPU3HAK
MEPIEHUKYISIPHOCTH JBYX IJIOCKOCTEM.

Hoemopeﬂue: CKpelwusarwyuecs nps;msle,
napaijiéeilbHble niockocmu 68 cmaH()apmelx
MHOCOCPAHHUKAX. Hapa napaiieilbHblx niockocmei
HA CKpewusarowmuxcs npAamsblx, paccnmosiiue Mel)fC()y
CKpewusarnmumucs npAmMsvIMu 6 npocmaulx
Cumyayusix.

21 Henensn

Teopema o Tpéx nepneHuKyIsapax

Onyckanue nepneHouUKyIapos, gbluUCTEeHUe
paccmosanuti. om mouKu 00 MOUKU; NPAMOIU,
NJI0CKOCU.

22 Hemens

Teopema o Tpéx mepreHnuKyIsIpax

Buiuucnenue paccmosanul MeHcoy
CKPeWUBAIOWUMUCA — NPAMBIMU € NOMOWbIO
nepneHOUKYIAPHOL NIOCKOCMU.

Tpéxepannuiii yeon, HepaseHcmea onsl
MPEXSPAHHBIX Y2108




Tema: Muozozpannuxu (10 v/ 6u) + YV Beeoenue ¢ cmepeomempurio (54)

23 HeneJs

IToHsATHE MHOTOI'PAHHMKA, OCHOBHBIE DJIEMEHTHI
MHOT'OTPaHHHKA, BBIITYKJIBIE M HEBBITYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA.
IIpu3ma: n-yroyibHas Ipu3Ma; TpaHd U OCHOBAHMUS
MPU3MBI; TIPsIMast ¥ HAKJIOHHAS IPU3MBL; OOKOBAs U
I10JIHAsl IOBEPXHOCTh IIPU3MBI.

Ceuenus. HM3zobpascenue ceuenuii nupamuovl, Kyoa
U NpU3MbL, KOMOpPble NPOX00sim yepes ux péopa

24 uenean

[Tapannenenunen, npsAMOYroJIbHbIA TapalIeIeHUIIE]
U ero cBorcrtBa. [lupamuia: nyrosibHas nupamuia,
IpaHu ¥ OCHOBaHHE MUPaMHJIbl; OOKOBAs M MOJTHAS
MMOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U yCEUEHHAS
UpaMuza.

Ceoticmea nepeceuenuu npamvlx u n10CKOCMell.

25 Hemeas

OnemMeHThl Ipu3Mbl U upamuabl. [IpaBunbHble
MHOTOTPaHHUKU: TIOHATHE PABUIIBHOTO
MHOT'OTpaHHMKA; MPaBUJIbHAS IPU3Ma U NTPaBUIIbHAS
NApaMUJa; IpaBUiIbHAs TPEYroJbHAas MMPAMUAJIA U
NpaBUIIBHBIN TeTpasap; kyo. I[Ipencrasnenue o
MIPABUJIbHBIX MHOTOTPAaHHUKAX: OKTa’p, JOAEKa 1P
Y UKOCAdIP.

llapa napanienbHuix niockocmeu Ha
CKpeWUBaroOWUXcs NPAMbIX, DPACCMOAHUE MeHCOY
CKPeWUBAIOWUMUC — NPAMBIMU 8  NPOCMbIX
cumyayusx

26 Hemenn

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IPSIMOM, INIOCKOCTH.
DneMEeHThl CHUMMETPUH B IUpaMuax,
napajuieJenunenax, IpaBuiIbHbIX MHOTOTPaHHUKAX.
Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa,

Buinyxknvie  mnozoecpannuxu. Teopema unepa.
IIpasunvHvle u nomynpasunbHvle MHO202PAHHUKU.
Ilocmpoenue ceuenuil 6 nupamude, Kyoe no mpém
moykam  Ha  pébpax. Coz0aHue  8bIHOCHbIX
yepmedicell U 3anuch Wazos NOCMpPOEHUSs




AuaroHalii, yriibl.

Teopema Ilughacopa, meopemvl KOCUHYCO8 U 1
CUHYCO8 OJIsL MPEXSPAHHO20 Veld.
27 Henens
2 [Tnomaas 6OKOBO# MOBEPXHOCTH U ITOJHOM H3zo6pascenue nepeceuenus NOTYYEHHBIX 2
MOBEPXHOCTH MPSMOU MPU3MBI, IJIOLIA/Ib OCHOBAHUH, | miockocmeti.  Packpawiueanue — nocmpoeHHbix
Teopema ceuenull pazuvimu yeemamu. Memoo cnedos O0ns

0 OOKOBOI MOBEPXHOCTH MPsAMOM TTpu3MebL. [Liomans | nocmpoenus ceuenutl
OOKOBOI1 MOBEPXHOCTH U MOBEPXHOCTHU MIPABUIBLHOM
MUPaMUIBI, TEOpPEMa O TUIOMAIH OOKOBOM
MMOBEPXHOCTU YCEYEHHOW MUPaMUJIbI

Dnemenmol cghepuueckoii 2eomempuil: 1
2eodesuyeckue JuHuU Ha 3emie

Tema: Oo0vémbl muozozpannuxos (6 u) + Y Bexmopot 6 npocmpancmee (94 uz 14u)

28 HemeJusn
2 ITonsatue 06 00bEMe. OOBEM HPaMHUIbI, TPU3MBI Ilonamue  eexmopa Ha  naockocmu U 8 2
npocmpancmeae.
Cymma u  pazHocms  8eKMOpo8,  NPABUIO 1
napanneienuneod, yMHONCeHue 6eKmopa Ha Yucio
29 Henens
2 [Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI Ymnoorcenue eexmopa ma uwucno, pasnodxcenue 2

sexmopa no 6azucy mpéx 6eKmopos, He JeHCaujux 6
OOHOU NAOCKOCMIU.

Pasnoocenue sexkmopa no basucy mpéx 6ekmopos, 1
He Jexcauux 8 00HOU NI0CKOCMU

30 Henensn

2 [Tonstre 06 06bEMe. OOBEM MUPAMHUIBI, TPHU3MBI Ckansipnoe  npousseoenue,  6blYUCIEHUE — Veld 2
MedHcoy sexmopamu 8 npocmpancmee.
Ilpocmetiwiue 3a0auu c 6ekmopamu

Ilpocmetiwue 3a0a4u c eekmopamu 1

Tema: Ilosmopenue: ceuenusn, paccmonnus u yenol (8 u) + Y Bekmopwl 6 npocmpancmee (54 uz 14u) + Y Yenot mescoy npamoimu u
niaockocmamu (1u uz 16u)

31 wemeasn

2 | [Tonstre 06 06BEMe. OOBEM MUPAMHUIBI, TPH3MBI | Ckansipnoe  npoussedenue,  8blHUCICHUE — Veld | 2




Mmedncoy gexmopamu

IIpocmetiuue 3a0auu ¢ sekmopamu

npocmpancmee.

IIpocmetiwue 3a0auu ¢ sekmopamu 1

32 HemeJas

[TocTpoeHue ceueHuii B MHOIOTpaHHUKE.

IIpocmetiuue 3a0auu ¢ 6ekmopamu. 2

Tpéxepannuiii yeor,
MPEXSPAHHBIX V21108

HepaseHncmeda

oA 1

33 Hexenn

Brruncaenue paCCTOﬂHHﬁI MCXKAY ABYMs TOUKaMHU, OT
TOYKH JO HpHMOﬁ, OT TOYKHU O IINIOCKOCTU; MECIKAY
CKpCHIMBAIOIHUMUCA ITPAMBIMU

Jleuoicenus

npoCmMpancmaa.
Heudicenus u pagencmao gueyp

Omobpasicenus. 2

Obuwue ceoticmea 0BUIICEHULL.

34 neneas

Brruncnenue yrioB: MKy CKpeIUBAIOLIMMUCS
IPSIMBIMU, MEKIY IIPSIMOU U IUIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YIJIOB MEX]Y INIOCKOCTSIMH

Buowi  Osuocenuii:
YeHmpanibHas

napaniebHoulll
cumMmempus,
CUMMempUs, NOBOPOM BOKPY2 NPAMOU

nepexoc, 2
3epKAIbHASA

Ilpeobpazosanus nooobus.

Diinepa.
T'eomempuueckue
O8UMCEHUS

3a0ayqu

Ilpamas u cghepa 1

HA npumeHeHue

TEMATUYECKOE IINIAHWMPOBAHHME YYEBHOI'O KYPCA

11 KJIACC

bazoBeblit ypoBeHb (68 4acoB)

Vrnyonenusiit ypoBens (102 vaca)

Ha3Banue pazgena (Temsi)

OcHOBHOE cofiepx’aHue

Hazpanue pazzaena (TeMbl)

OcHOBHOE cofepkaHue

Kypca, (KOJIM4ecTBO
9acoB)

Kypca, (KOJTUIECTBO YaCOB)

Tena pamenus (12 4.)

Cdepa u map: ueHTp, paaunyc, 1namerp;

IUTOMIA b TOBEPXHOCTH cepbl. Bzanmuoe
pacroyioskeHue chepbl U TIOCKOCTH;
KacaTeJIbHasl INIOCKOCTh K cepe; miomap
chepsl.

N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH.
Cedenus mapa

[{umHApUYecKas OBEpXHOCTb,

Tena Bpamenns (24 4.)

[{unuHapryeckas MOBEPXHOCTD,
00pasyromue MIIHHIPUIECKON
MIOBEPXHOCTH.

Hunuuap. [Ipsamoii kpyrosou
e p. [Tnomane noBepxHocTu
UIHHIPA.

Konunyeckas moBepXHOCTb,
o0Opa3yronme KOHUIeCKOH




o0Opa3yronue MUIHHIPUISCKON
MTOBEPXHOCTHU, OCh LUIHMHIPHUUECKOMN
noBepxHocTU. LlmnHap: ocHOBaHUA U
OOKOBas MOBEPXHOCTh, 00Pa3yIoIasi U OCh;
TUIOIAb OOKOBOM U MOJIHOM TOBEPXHOCTH.
N300paxenne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nmimnapa.

Ceuenus nunuHApa (TIOCKOCTHIO,
napajuIeIbHOM WK NEPIEHIUKYIIPHON
OCH IWJIMHJIPA)

Konnueckas moBepXxHOCTh, 00pa3yroiue
KOHUYECKO MOBEPXHOCTHU, OCh U BEpIIIHHA
KOHMYECKOU nosepxHocTh. Konyc:
OCHOBaHUE U BeplInHa, 00pa3yromias u
0Cb; IIIOMIaab OOKOBOM U IIOIHOM
MTOBEPXHOCTH.

VY ceu€HHbI KOHYC: 00pasyromue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N300pakeHne KOHyca Ha MJIOCKOCTH.
Pa3BépTka konyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHHUIO, U TNIOCKOCTHIO,
MIPOXOALIEH UeEPE3 BEPLINHY)
KoMOuHanwmst e BpameHus |
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIN 0KO0JI0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJTU B TEJIO
BpallICHUS

noBepxHocTu. Konyc. CeueHnune koHyca
IUIOCKOCTBIO, MapajuieIbHON
IUIOCKOCTH OCHOBAHUS. Y CEUEHHBIN
koHyc. M300paxkeHne KOHyCcOB U
YCEUEHHBIX KOHYCOB.
[Tmomaae 60KOBOI MOBEPXHOCTH H
IIOJTHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUEHUH IMIIUHIPA,
KOHYyca.
[Ipukannele 3a1a4u, CBSI3aHHBIE C
HUAJTUHAPOM.
Cdepa u map.
[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanwue mapa u cepsr
IJI0CKOCTRI0. By u n3obpaxenue
nrapa.
VYpasuenue chepsl. [Lnomans chepsr u
e€ yacTen.
Cummetpus cdepsl U mapa.
CrepeomeTpHuueckme 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO cepoil u 1mapom,
MOCTPOEHUEM UX CEUEHU U
IJIOCKOCTBIO.
[IpuknanHblie 3a1a4n, CBSI3aHHBIE CO
cdhepoit u mapom.
[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYHCIICHUS B
OKPYKHOCTH, CTaHJAapTHBIC TTO100US
Paznuunbie koMOMHALINY TE
BpAIlICHUS U MHOTOTPAHHUKOB.
3agaum no teme «Tena u moBEpXHOCTH
BpAICHUS»

AHaIuTHYECKASA

[loBTOpPEHME: KOOPAUHATEI BEKTOPA Ha




reomerpus (15 u.)

IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB,
BBIYHCIICHUE YIJIa MEKy BEKTOPAMHU B
MIPOCTPAHCTBE. Y paBHEHUE MPSIMOIA,
MIPOXOALICH Yepes3 1BE TOUKHU.
VYpaBHEHME IIIOCKOCTH, HOPMAJIb,
YpaBHEHUE IVIOCKOCTH B OTpe3Kax
BekropHoe npousBenenue. JInnelnbie
HEpaBEHCTBA, TMHEHHOE
IpOrpaMMUpPOBaHNE AHAIUTUYECKUE
METO/Ibl pacuéra yria Mexay
NPSIMBIMH U TJIOCKO- CTSIMU B
MHOrorpaniukax. ®@opmyina
paccTosiHUs OT TOUKH JI0 IIJIOCKOCTHU B
KOOpPIMHATAX.

HaxoxaeHue paccTosiHUM OT TOUKH /10

TJIOCKOCTH B KyOe M MpaBUIbHOU

UpaMuJie

IMoBTOpEHHE,
00001IeHNE U
cucTeMaTu3auus
3HaHuii (15 4.)

CedeHHs MHOTOTPaHHHKOB!
CTaH/IapTHbIE MHOTOTPAHHUKH, METO]T
CJIeZIOB, CTaHAAPTHBIE IIIOCKOCTH,
nepecedeHus MPSIMBIX U TUIOCKOCTEH
[MapanienbHbIE IPSMBIE U TTIOCKOCTH:
NapajuiebHbIe CEYEHUs], paCUET
OTHOIICHHH, YTIIbI MEXKITY
CKPEIIHBAOIIUMHUCS TPSIMBIMU
[lepnieHMKYIISIpHBIC TIPSIMBIE U
TUTOCKOCTH: CTaHAAPTHBIE Iaphl
NEePIEHUKYIISPHBIX IJIOCKOCTEN
MPSMBIX, CAMMETPHH
MHOTOTPaHHHUKOB, TEOPEMa O TPEX
NEePHEeHNKYIIAPAX, BBIYUCICHUS JITHH
B MHOTorpaHaukax [ToBropenue:
TUTOIIAT! MHOTOYTOJIbHUKOB,
(bopMyIIBI 1S TIIOLIAeH,
CO00paxeHusl MoJ00usl.




[Tnomanau ceueHuit MHOTOTPaHHUKOB:
IUTOMIATU TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKESHHSI TOAO0MS

O0bEéM MHOTOrpaHHUKA
17 4.)

O0BEM Tenma. O0BEM PSIMOYTOILHOTO
napasenenumnena. 3aagaun 0o
YIBOCHHH Ky0a, 0 KBaJipaType Kyo0a; o
TPUCEKLIUH YTJIa.
CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapajuieNienunesa.
[IpuknaaHble 33129, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMa
IPSIMOYTOJIBHOTO TTapalIeIIeTIUITIEAA.
O0BbEM IPSIMOI TIPU3MBL.
CrepeomeTpHuuecKue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM 00BEMOB
npssMoy npu3Msbl. [IpukinanHeie
3aJauu, CBA3aHHbIE C 00BEMOM MPSIMOI
npu3Mebl. Beruncnenue o6bEMOB Tel ¢
HOMOIIBIO OTIPEIeNIEHHOr0 HHTErpaa.
O0bEM HAaKIIOHHOM MPU3MBI,
MUPAMU/IBL.
®opmyna 00bEMa MUpaMUIbIL.
OTtHolieHNE 00HEMOB TUPAMU]T C
00IIIUM yTJIOM.
CrepeomeTrpuueckue 3aaud,
CBsI3aHHBIE C 00bEMaMH HAKJIOHHOM
TIPU3MBI, TUPAMHU/IBI.
[TpuknagHele 3a1a4u 10 TEME
«O0BEMBI TENM», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW TIPHU3MBI, THPAMUJIBL.
[Tpumenenue 06bEMOB. Brrunicnenue
paccTosiHUs J0 IIOCKOCTH

Oonémbl Teu (5 4.)

IToustue 06 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Tell.
O0BEéM nunuuapa, konyca. O0bEM 1mapa u

ILi1omaau MOBEPXHOCTH
U 00bEMBI KPYIJIBIX TeJl

O0BéM mumHIpa. Teopema 06
00BEME TIPSAMOTO ITUITUHIPA.
[Tnomaau 60KOBOH U MOHOM




mwomaab cheps

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
CoOTHOILIEHUS MKy TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEJ

9 4.)

MMOBEPXHOCTH IIIMHpa Beraucienue
00BEMOB TeJ € TOMOLIBIO
onpenenéHHoro uuaterpaia. O0béM
KOHYyca.
[Tnomaan 60KOBOM U MOHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCICHUEM 00BHEMOB
IIWIHH]PA, KOHYCA.
[IpuknanHble 3a1a4u 110 TEMeE
«OO0BEMBI M IUIOMIAIN TOBEPXHOCTEH
Ten. O0bEM 11apa U MapoBOro
cekropa. Teopema 00 00bEMeE mIapa.
[Tnomane chepsr.
CrepeomeTpHuuecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB
mapa, mapoBOT0 CETMEHTA, IAPOBOTO
CEeKTOopa.
[IpukitagHblie 3a1a4m 10 TEME
«O0BEMBI TEN», CBSI3aHHBIE C 00BEMOM
miapa ¥ riomaabio chepsl.
CoOTHOIIEHUS MEX Y TLTOMAIIMHI
MOBEPXHOCTEH U 00bEMaMHK MOJOOHBIX
TeN.
[TogoOHEBIE TENa B TPOCTPAHCTBE.
W3menenue o0bEMa mpu mojo0uu.
CrepeoMeTpuuecKue 3aa4uu, CBSI3aHHbIC
C BBIYHCIICHUEM 00BEMOB TEN U
TIoNIaiel MOBEPXHOCTEH

BekTOpbl H KOOPANHATHI B
npoctpanctse (10 u.)

BeKTOp Ha IJIOCKOCTHU U B IPOCTPAHCTBC.

Clio’)eHne ¥ BBIYUTaHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha YUCIIO.
Paznoxenue BekTopa 1no Tpém
HEKOMILIaHAPHBIM BeKkTopam. [IpaBuio
napajuieJenuIea.

Pemenue 3amad, CBSI3aHHBIX C




MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOPaMH.

[IpssMoyronbHas cucTeMa KOOpIAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreiimne 3axaun B KOOpAUHATAX. YTOI
Mexay Bekropamu. CkasipHOe
IIPOU3BEJICHUE BEKTOPOB. BeIunciieHue
YIJI0B MEXAY NPSMBIMH U IIJIOCKOCTSMHU.
KoopanHaTHOBEKTOPHBINA METO IIPU
pELIEHNN F€OMETPUYECKUX 3a1a4

IloBTOpeHMe, 00001IEHNE
H cHCTeMaTH3anus 3HAHU
(7 4.)

OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI
Kypca IJIaHUMeTpuu. 3a/1au IIIaHUMETPUU
U METO/Ibl UX PEIICHUS.

OcHoBHbIE QUTYpBI, HAKThl, TEOPEMBI
Kypca CTepeOMEeTpHUH. 3a1auu
CTEpPEOMETPUU U METO/IbI UX PELICHHUS

IMoBTOpEHHE,
00001ICHTE N
cucTeMaTu3anus
3HaAHuM (22 4.)

O6o0061ato1iee MOBTOPEHUE MOHATUH U

MeTOoJI0B Kypca reometrpuu 10-11

KJIACCOB, CHCTEeMaTH3aIlus 3HAHU.
Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI




[NOYPOYHOE IINTAHMPOBAHUE KYPCA 'EOMETPUA

11 KJIACC
Ba3oBblii ypoBenb (34 yaca) Yriyo6JieHHblii ypoBeHb (68 yacoB)
KomnuecTBo Tema ypoka Tema ypoka KonungectBo
4acoB 4acoB
Tema: Tena epawenus (12/24)
1 neneasn
1 Cdepa u map.
VYpaBHeHue chepsl. 1
Cummerpus cdepsl U mapa 1
2 Hemeas
1 B3anmuoe pacnonoxxenne cepsl ¥ IMIOCKOCTH
[Tnomans chepsl U ee yacTei. 1
Pemenne mnpuknagHbIX 3a1ad, CBA3aHHBIX CO 1
chepoit u mapom
3 Heens
1 N3o0pakenue cdepsl, mapa Ha iiockoctu. CeueHus
cepsl
CrepeomMeTprueKkne 3aJadll Ha JOKa3aTelIbCTBO H 2
Bbluucienue. [Ipukiaaneie 3a1aun, CBS3aHHBIE CO
chepoit u mapom
4 memenst
1 [unnHapudeckas NoBEpXHOCTL. LlnnmmHap
[Tpsamoit KpYTroBOM LWJIHIP. ITmomans 2
MOBEPXHOCTU WJIMHJPA

5 "Hemensn




CedeHust nUIMHIpa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C MUJINHAPOM

6 Hemessn
1 Konyc.
Kononunueckasi moBepxHoctb. Ilnomans 60koBoi
IIOBEPXHOCTU KOHYCA U IOJIHOM
7 wemeys
1 VY ceueHHBI KOHYC.
N300paskeHust KOHYCOB U YCEUEHHBIX KOHYCOB
8 nenens
1 Ceuenus koHyca
[TpuknanHple 3anaud, CBSI3aHHBIE C CEYCHHEM
KOHyca
9 nenens
1 Pemienue 3aa4 Ha ceyeHue KOHyca
CrepeomeTpuueKue 3aa4y Ha JI0Ka3aTeIbCTBO U
BBIYHUCIICHHE.
10 nenensn
1 Kom0Ounanust ten BpaiieHus MHOTOTpaHHUKOB
Paznuunple koMOMHALMM  Ted  BpalleHUs U
MHOTOTPaHHHKOB
11 nenens
1 MHororpaHHHK, OUCaHHBINA OKOJIO chephl
Paznuunple koMOMHAIMM  Ted  BpalleHUs U
MHOTOTPaHHHKOB
12 nenens
1 Cdepa, BrircaHHast B MHOTOI'PaHHUKHIIU B TEJIO
BpAICHHS
3amaun 1o Teme «Tena nu MOBEpXHOCTU BpaICHUS
Tema: O6bembI Teu (6/9)
13 nenensn
1 ITonsatue 06 oObeme.

Teopema 06 0ObeMe MPSIMOTO MIJIUHIIPA

14 nenens

[N

| OcnoBHEIe cBOlicTBa 06BEMOB TEN




Brruncnenue 00BEMOB TCII C IIOMOIIBIO
OIMPCACIICHHOI'O HHTCTpajia

15 nenens

O0beM muIMHIpA

CrepeomeTpuyeckue  3agaud,  CBSI3aHHBIE  C
BBIYUCIICHHEM 00BEMOB IMIIMH/IPA

16 nemens

O0beM KoHyCa

CrepeoMerpuueckue  3alayd,  CBSI3aHHbIE  C
BBIUKCIICHHEM 00bEMOB KOHYCA

17 nenens

O6beM mapa u miomaab chepsl

HpI/IKJ'IaI[HBIC 3aJadu 110 TEMC «O0BEMBI mapa,
mapoBOro CCrMCHTa»

18 nemens

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy TUTOIIAIMU TIOBEPXHOCTEH, 00beMaMu
MOIOOHBIX TEN

[lpuknagueie 3amaun 1o Teme «OOBEMBI U
IUIOIAIH TEI»

Tema: BekTopbl n kKoopauHaThl B mpocTpancTie (10/20)

19 nenens

BekTop Ha mI0CKOCTH U B IPOCTPAHCTBE

YpaBHeHHE NPSIMOi, MPOXOAANIEN Yepe3 JBE TOUKH

20 Hemeas

CrnoeHne 1 BRIYUTaHUE BCKTOPOB

HapannenLHLIe IPSAMBIC U TINIOCKOCTH, YIJIbI MCXKIY
CKPCHIMBAOINMHUCH MTPSIMBIMU

21 ueneasn

YMHOKEHUE BEKTOpa Ha YHUCIIO

[leprieHauKyNspHBIE MPSMBIE U JIOCKOCTH

22 HemeJus

PaznoxeHue BeKTOpa o TPeM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio napannenenunena

Teopema o Tpex MEepHEHATKYIISIPax




23 HemeJs

Pemrenue 3ay1ay, CBSI3aHHBIX C MPUMEHEHHEM MPABUII
JEUCTBUIN C BEKTOPaMHU

Brraucnenue IJIMH B MHOTOTpaHHHKaX

24 ueneas

[IpsiMoyronbHast cucTeMa KOOPJIMHAT B IPOCTPAHCTBE

@opmyiia pacCTOSHUS OT TOYKHU JO IUIOCKOCTH B
KOOpJMHATAX.

25 Heneasn
[Ipocreiimme 3axa4n B KOOpAUHATAX
VYpaBHEeHHE IJIOCKOCTH, HOpPMallb, YpaBHEHHE
IUIOCKOCTH B OTpe3Kax
26 HemeJss
VYron mexay Bekropamu. CKajiipHOE IPOU3BEICHHE
BEKTOPOB
Bbluucnenne  yrma  MexIy ~— BeKTOpaMH B
IIPOCTPAHCTBE
27 nenens

Brraucnenue YIJIOB MCK Y NPAMBIMHA U IINIOCKOCTAMUA

AHanuTHuueckue MCTOABI PpacucTa Yyrja MCXKAY
MMPAMBIMHA 1 IIJIOCKOCTSAMH B MHOTOT'paHHHKaX

28 Hemenn

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI TpH pCHICHUHA
rCOMCTPHUYCCKUX 3aaa4d

HaxoxieHne pacCTOSIHUM OT TOYKH 0 IIJIOCKOCTH B
KyOe 1 MpaBHJIbHOIN NHupamMuje

Tema: IloBTOpeHNe, 00001IeHHE U cUcTeMAaTH3alUsI 3HaHui (6/12)

29 Henenn

OcHoBHbIE QUTYpBI, (HaKTHI Kypca MIIaHUMETPUN

[lmomaagm  MHOTOYTOJIBHUKOB, TS

Ionaiel, CooopaxeHwus moaoous

(hopmyib

30 memesasn

Teopembl Kypca IaHUMETPUH

IJIOLIAU CEYEHUM MHOTOTPaHHUKOB, pa3pe3aHust
Ha 9aCTH, COOOpaXEeHUs MO 00MsI




31 wegeasn

33,[[&‘11/1 INIAHUMETPHUHN U METOABI UX PCIICHUA

Pentenue 3anau

32 HemeJas

OcHoBHble QUTYpHI, (HhaKThl Kypca CTEPEOMETPUU

HcTopust pa3BUTHs CTEPEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX WHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHI

33 megeasn

Teopemsl kypca cTepeomMeTpun

MHOFOFpaHHI/IKI/I, miomaad MHOIOIpaHHHUKOB, UX
CCUCHUA

34 wepensn

3ajaun CTEPEOMETPUN U METOJIbI UX PEIICHUS

Pemenne 3anau




