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HaumenoBanue N36panHbIe BOIIPOCHI MAaTEMAaTHKU
npeamera

VYpoBens, Kiacc OcHoBHOe o0miee obpa3zoBanus, 9 Kacc

KomnnuectBo yacoB mo | 9 kiacc
y4eOHOMY TUIaHY
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B IO 17
[Iporpamma Anrebpa. Coopauk pabounx mnporpamm. 7 - 9 kiaccel: yuyebHOe mocodue

st obieoOpazoBarenbHbiX opranmzanuii / [coct.T. A. Bypmucrposal.-
M.: IIpocenienue, 2018.

I'eomerpus. COopHuk paboumx mnporpamMm. 7 - 9 Kkmaccel : ydeOHOE
nocobue s obmeoOpazoBarenbHbIx opranmzaimid /|  [coct. T.A.
bypmuctposa]. - M.: [Ipocsenienue, 2018.

Yyebuuku Anrebpa. 7 kiacc: yueOHUK 1715 00111e00pa3oBaTeIbHbIX OpraHu3aui /
[FO.H. Makaperues, H.I'. Munatok, K.W. Hemkos. u ap.] - M.:
[Ipoceemenue, 2017

Anrebpa. 8 kiacc: yu4eOHHK JIJ1s1 00I1Ie00pa3oBaTeIbHBIX OpraHu3aIui /
[FO.H. Makaperues, H.I'. Munaiok, K.W. Hemkos. u ap.] - M.:
[Tpocsemenue, 2018

Anreb6pa. 9 knacc: yueOHUK 17151 00111e00pa3oBaTeNbHBIX OpraHu3aui /
[FO.H. Makaperues, H.I'. Munatok, K.W. Hemkos. u ap.] - M.:
[Ipoceemenue, 2018

I'eomeTpus. 7-9 kmacchl: y4eOHHK JIIs 00IIe00pa30BaTEIIbHBIX
opranuzaiuii / [JI.C. Aranacsa, B.®. bByrysos, C.b. Kagomiies u ap.] -
M.: Ilpoceemenue, 2017

Pabouast mporpamMma Kypca BHEYpOUHOM NesTeabHOCTH «30paHHbIE BOMPOCHI MaTEMATUKH
g 9 Kimacca CoOCTaBieHa C HCIOJIb30BaHHMEM MaTepuanoB PenepalbHOrO TOCYJapCTBEHHOI'O

00pa30BaTEeNbHOIO CTaHAapTa OCHOBHOIO o0mero oOpa3oBaHUs (YTBEpXKJAEH MPUKa30M
MunoOpnayku ot 17.12.2010 Ne 1897).

Il1anupyembie pe3y/ibTaTbl 0CBOCHUS Kypca

MeTal’[peI[MeTHble Pe3yJbTaThbl

YMeHHe caMOCTOSITENIbHO ONpeAessATh Lenu OOyueHHsl, CTaBUTh U (OPMYIHPOBATH HOBBIE
3a/1a4uM B yueOe U NM03HaBaTEIbHON JesTeIbHOCTH. O0yJaromuiicss CMOXKET:

® aHaNM3MPOBATh CYUIECTBYIOIIME U  IUIAHUpPOBaTh Oyaymme oOpa3oBaTesibHbIE
pE3YJIbTaTHI;

® BBIIBUraTh BEPCUU pELICHUS MpoOiemMbl, GOPMYyIUPOBATH THMIIOTE3bI, MPEIBOCXUIIATH
KOHEUHBIN pe3yJbTaT;

YMeHHe caMOCTOATENbHO IUIAHUPOBATh MYTH JOCTHXKEHMS Iiefiel, OCO3HAaHHO BBIOMpATh
Haubosee 3¢ dexTuBHBIE CIOCOOBI pelleHHs] Y4eOHBIX M MO3HaBaTeNbHBIX 3a4a4. OOyuaromuiics
CMOXET:

e OmpenensATb HEOOXOAUMBIE NEUCTBHE(s]) B COOTBETCTBUH C Y4e€OHOW W MO3HABATEIbHOMN
3ajjaueil 1 COCTaBJIAThH AITOPUTM UX BBIITOJHEHHUS;

e 00OCHOBBIBaTh M OCYILIECTBIATh BbIOOp Hambosee 3((EeKTHUBHBIX CHOCOOOB pELICHUS




y4eOHBIX U MO3HABATEIHHBIX 3a/1a4.

YMeHue COOTHOCUTh CBOM JIEHCTBUS C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JESATEIHLHOCTH B MIPOIIECCEe TOCTUKEHUs pe3ynbTaTa. OOydaronuiics CMOXKET:

®  OCYILIECTBISTH CAMOKOHTPOJIb CBOEH AESITEIbHOCTU B paMKax MPEAJIOKEHHBIX YCIOBUI U
TpeOOBaHU;

® OILICHUBATh CBOIO JIEATEIbHOCTh, APTYMEHTUPYS NMPUUYMHBI JOCTHUKECHUS WU OTCYTCTBHS
IUIAHUPYEMOTO pe3yibTara.

YMeHHe OLeHMBAaTh NPAaBWIBHOCTb  BBIMOJHEHHS y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOXXHOCTH €€ perieHus. O0yJaromuics CMOKeT:

®  ONpeeNsATh KPUTEPUHU MPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS YUeOHOM 3a1a4H;

®  AHAJIM3UPOBATh U OOOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS JUIS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4;

® OIICHUBATh MPOJAYKT CBOCH JAEATETbHOCTH M0 3aJaHHBIM H/WIK CaMOCTOSITEIILHO
OTpeieIEHHBIM KPUTEPUSM B COOTBETCTBUU C LIEIIBIO JESTEbHOCTH;

e (uUKCHPOBATH M AHATM3UPOBATH IMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

Brnagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS pemieHud. OOydarommiics
CMOXET:

e Ha0NIOIATh U aHAIM3HPOBATH COOCTBEHHYIO y4eOHYIO U IMO3HABATEIBHYIO JEATEIBHOCTD
U AESITETBbHOCTD JPYTUX 00YYarONINXCs B MPOIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH peajibHbIC U IUIAHUPYEMbIE PE3YJIbTaThl WHANBUIYAIBHON 00pa30BaTeIbHON
JESTeTHbHOCTH U JIEJIaTh BHIBOJIBL;

® [IPUHUMATH PElIeHUE B Y4eOHOI CUTyaIlMi U HECTH 3a HETO OTBETCTBEHHOCTb.

JIMYHOCTHBIE pe3ybTaThbl

Kpr CHOCO6CTByeT CTaHOBJICHMIO CJICAYIOIMX JIMYHOCTHBIX XapaKTCPUCTUK YUCHHUKA!

® TOTOBHOCTb M CIIOCOOHOCTh OOYHAIOIIMXCSl K CAMOPA3BUTHIO U CaMOOOpA30BaHMIO Ha
OCHOBE MOTHBAIIMH K 00YYEHHIO U [TO3HAHUIO;

® TOTOBHOCTh U CIIOCOOHOCTH K OCO3HAaHHOMY BBIOOPY M MOCTPOEHHUIO JalibHEHIIeH
WHIVBUAYAJIbHON TPaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKHU B MUpe mpodeccuit
U TNpo(ecCHOHAIBHBIX MPEINOYTeHUH, C Y4EeTOM YCTOWYMBBIX IO3HABATENIbHBIX
UHTEPECOB;

e CchOpPMHPOBAHHOCTh YBAXHUTEIHHOI'O OTHOIIEHUS K TPYAY, HAIUYHE OIbITa y4acTUS B
COLIMAJIbHO 3HAYUMOM TPYAE;

e Cc(HOPMHPOBAHHOCTh ILIEJOCTHOIO MHMPOBO33pPEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIIECTBEHHON MPAKTHUKHY;

e chOpMHPOBAHHOCTb IIEHHOCTH 3JJOPOBOTO U OE€30IaCHOTO 00pa3a KU3HU.

IIpenmeTrHbIe pe3yIbTaThI

BbinycKHUK Hay4yuTcsi (A1 WCIIONB30BAaHUS B TIOBCEIHEBHOW JXKH3HH M 0OecreueHUs
BO3MO>KHOCTH YCHEIIHOTO POAOKEHNs 00pa3oBaHus Ha 0a30BOM YpOBHE)

Yuciaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATUSMHU: HATypaJlbHOE YMCIIO, LIE€JI0€ YHUCIIO,
OOBIKHOBEHHAss JIpoOb, JecATUYHas JpoOb, CMelaHHas JpoOb, palMOHAIBHOE YHCIO,
apudmeTnyecKuil KBaJIpaTHBIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YUCEJ U NPABUJIA ACHCTBUN ITPH BBIIIOJHEHUN BBIYMCIICHU;

e  BBINOJHATH OKPYIJIEHUE PALlUOHAJIBHBIX YHACEI B COOTBETCTBUU C IIPABUIAMY;

®  pACIO3HABaTh PAlMOHAIBHBIE U UPPALMOHAIBHBIC YUCIA;

®  CpaBHUBATH YHUCIIA.



B noBceHEBHOM KU3HU U NIPU U3YYCHUU APYTUX IIPEAMETOB:

®  OLEHUBATh PE3YNbTATHI BBIYMCICHUN IIPY PEIICHUH NPAKTUYECKUX 3a/1a4;

e  BBIIOJIHATH CPABHEHHE YHCEIl B PEATIbHBIX CUTYalLUX;

®  COCTaBJIATh YHUCIIOBBIE BBIPAKEHUS IIPU PELICHUM IMPAKTUYECKUX 3aJad U 3a4ad u3
APYruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIe IPeoOpa3oBaHus

e  BrINosHATH HECIOXKHbIE NPEOOpa3OBaHUs JUISl BBIYUCICHUS 3HAYEHUH YHMCIIOBBIX
BBIPQXEHUI, COJEp)KAIMX CTENEHU C HATypalbHBIM II0Ka3aTeleM, CTENEHH C LENbIM
OTpHULIATEIILHBIM [T0KA3aTENIEM;

®  BBHINOJHATH HECIOXKHBIE MPEOOpa3OBaHMs IIENBIX BBIPAKEHUI: PAaCKpPhIBaTh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIAracMbIE;

®  UCNOJNb30BaTh (OPMYNBI COKPALEHHOTO YMHOXEHMs (KBaipaT CyMMbl, KBajpar
Pa3HOCTH, Pa3HOCTb KBAaJPATOB) IJIsl YIIPOIIEHUS BBIYMCICHUN 3HAYEHUH BBIPAXKEHUN;

® BBHINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs  JAPOOHO-TMHEHHBIX  BBIPAKECHUH |
BBIPAKCHUH C KBaJIpaTHBIMU KOPHSMH.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHHUH JIPYTHX IPEIMETOB:

e  [IOHMMAaTh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJE;

e  OonepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHIAPTHAs 3allUCh YHUCIIA».
YpaBHeHNsI 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATHUSMHU: PABEHCTBO, YHCIOBOE pPABEHCTBO,
YpaBHEHUE, KOpPEHb YPABHEHMsI, PELICHHE YypPaBHEHHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEllIeHNE HEPABEHCTBA;

e  pemiarh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSILUECS K TUHEHHBIM;

®  pelath CUCTEMbI HECIIOKHBIX JJMHEHHBIX YPaBHEHUN, HEPABEHCTB;

e  pemarb KBagpaTHbIC YPaBHEHUS 1O GOpPMYIie KOpHEH KBaJPaTHOTO YpaBHEHHS,

e  u300pakaTh pellIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOI.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

® COCTaBJIATh M pELIaTh JUHEHHbIC YPaBHEHUs IPU PEUICHUM 3a]ay, BO3HHMKAIOLUIUX B
JOPYTUX y4eOHBIX MIpeIMeTax.

DOyHKIUH

e Haxonuts 3HaueHune QyHKUIMHU 1O 3aJaHHOMY 3HAYEHHIO apIyMEHTa;

® HAaxXOJUTh 3HAUEHUE apryMeHTa MO 3aJaHHOMY 3HAU€HUI0 (YHKIMHU B HECIOXKHBIX
CUTYalUsIX;

e  ONpeleNiATh IOJIOKEHHE TOYKM II0 €€ KOOpAMHATaM, KOOpAMHAThl TOYKH IO €€
I0JIOKEHUIO Ha KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaxXoJWUTh 00JACTh OMPEENICHUs], MHOKECTBO 3HAU€HUH, Hyau (QyHKIUH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, INPOMEXYTKHM BO3pacTaHUsl W YObIBaHMs, HauOojbliee U
HauMeHbIlIee 3HaYeHUs! PYHKIINH;

®  CTpOUTH IpaduK JUHEHHON QyHKINH;

®  [IPOBEPATH, ABISAETCA JIM JaHHBIA rpaduk rpadpukoM 3agaHHON QyHKIMM (TUHEHHOM,
KBaJIpaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTN);

B noBceiHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

®  UCMOJb30BaTh TPapUKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH JJIsI ONpEACNIeHUsS UX
CBOMCTB (HanOoOJbIINE M HAMMEHBIINE 3HAYECHHUs1, IPOMEKYTKH BO3pacTaHUS U yOBIBaHUS, 00JIACTH
MOJIOKUTEIBHBIX M OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  UCNOJb30BaTh CBOMCTBA JIMHEHHOM (QYHKIMM U ee rpaduk MpH pelieHuu 3aaad u3
APYTUX y4eOHBIX MPEIMETOB.

TexkcroBbIe 3aga4n

e Pemare HECIOXHBIE CIOKETHBIE 3aJaud pa3HbBIX THIIOB Ha BCe apU(pMeTHUYECKHe

JIeNCTBUS,



®  CTPOWTH MOJEIb YCIOBUS 33/1a4H (B BHJIE TAOIHUIIBI, CXEMBbI, PUCYHKA HJIM YPABHEHUS), B
KOTOPOHM JaHbl 3HaYEHUs ABYX M3 TPEX B3aMMOCBSA3AHHBIX BEJIMYMH, C LIEIBIO IOUCKA PELICHUs
3a/1a4y;

®  OCYILECTBJIATh COCOO MOKMCKA PELICHUs 3a/1aui, B KOTOPOM PacCyKJI€HHE CTPOUTCS OT
yCIIOBHSI K TPEOOBAHUIO WIIN OT TPEOOBaHMS K YCIOBHIO;

®  COCTaBJIATH IIJIaH PELICHUS 3a/1a4H;

®  BBIJICJATH ATAIIBl PELICHUS 33]Ia4H;

®  UHTEPHPETHPOBATH BBIUMCIUTEIBHBIC PE3YJbTAThl B 33[a4e, UCCIEI0BATh MOJyYCHHOE
pellIeHne 3a1a4n;

® 3HaTh Pa3IM4Ue CKOpOCTeHl 00BbEKTa B CTOSUEH BOJE, MPOTUB TEUECHUS U IO TEUECHUIO
peKu;

e  pemiarh 33J1a4M Ha HaXO0X/IEHUE YaCTU YHCiIa U YUCIIa IO €ro 4acTu;

e  pewarh 33Ja4M Pa3HbIX TUIIOB (Ha pabOTy, HA MOKYIKH, HAa JIBUKEHHE), CBA3BIBAOIINX
TPU BEJIMYMUHBI, BBIAEIATH 3TH BEIMUUHBI U OTHOLLIECHHS MEX]ly HUMH;

®  HAxOIUTh MPOLEHT OT YMCIA, YACIO IO IPOLEHTY OT HEro, HaXOAWUTh MPOLEHTHOE
CHIDKEHHE WJIM TPOLIEHTHOE TMOBBIIICHUE BEIUYHHBI;

®  pelaTh HECJIOKHbIE JIOTHYECKHE 331a4l METOJIOM PACCyXACHUH.

B noBceHeBHOM )KU3HU U IPU U3YYEHHUU APYTUX IPEIMETOB:

®  BBIIBUTATh THUIOTE3bl O BO3MOXHBIX IPEACIBHBIX 3HAYCHHUAX HCKOMBIX B 3a/aye
BEJIMYUH (JIeTIaTh TPUKUIKY).

I'eomeTpuyeckme mocTpoeHust

e M300pakaTh THIIOBBIE IUIOCKHE (GHUTYyphl W (UTYpHl B IPOCTPAHCTBE OT PYKH H C
IIOMOUIbIO0 HUHCTPYMEHTOB.

B noBceHEeBHOM KU3HU U IPU U3YYCHUU APYTUX IPEIMETOB:
®  BBINOJHATH MPOCTEHIIINE MOCTPOSHHUS HA MECTHOCTH, HEOOXOAUMBIC B PEATBHOM KU3HHU.
BbINYCKHUK MNOJYYMT BO3MOXKHOCTH HAYYMTbCSl Ui 0OECHEYEHHUs  YCIEIIHOTO
IIPOJOJKEHHsI 00pa3oBaHus Ha 0a30BOM U YIiyOJIE€HHOM YPOBHSX
Yucaa

e  OmnepupoBaTh NOHATHUSAMH: MHOXKECTBO HAaTYPaIbHBIX YUCEI, MHOXKECTBO IEJIBIX YHCET,
MHOXXECTBO PAIMOHAIBHBIX YHCEN, HPPAUOHAILHOE YHCIO, KBaJpaTHBIH KOPEHb, MHOXECTBO
JeWCTBUTENBHBIX YHCEN, T€OMETpUYECKas MHTEPIpEeTalns HATypalbHBIX, IEJbIX, PALlMOHATbHBIX,
JEeWCTBUTENFHBIX YHCET,

®  BBINOJHATH BBIUMCIEHUS, B TOM YHUCIIE C HCIOJb30BAaHMEM IPHEMOB PALMOHAIBHBIX
BBIYHCIICHUI;

®  BHINOJHATH OKPYTJIEHUE PAIIMOHAIBLHBIX YHCEN C 33JaHHOW TOYHOCTHIO;

e  CpaBHUBATh pallMOHAJIFHBIC H HPPAIMOHAIBHBIC YNCIIA;

®  [IpPEACTaBIATH PALMOHAIBHOE YUCIIO B BUJE JECATUUHON ApoOu
B noBceiHEBHOI KU3HU U TP U3YYSHHUH APYTUX PEIMETOB!

®  [IPUMEHATH NPaBUJIA MPUOJIMKEHHBIX BBIYUCICHUHN MPHU PELICHUH MPAKTUUYECKUX 3a]1ay
U pelIeHUH 3a/1a4 JPYTUX y4eOHBIX IPEAMETOB;

®  BHINOJHATH CPABHEHHE PE3YJIbTATOB BBEIYMCIICHHUH MPH PEIICHUH MPAKTUYECKHUX 33134, B
TOM YHcIIe MPUOIMKEHHBIX BBIYMCICHUH;

®  3aMUCHIBATh M OKPYIJISATH YHCIOBBIC 3HAYCHHS PEaTbHBIX BEIUYMH C MCIIOJIE30BaHHEM
Pa3HBIX CUCTEM U3MEPEHUSI.

ToxnecTBeHHBIE IPeo0Opa3oBaHusA

e  OnepupoBaTh MOHATHAMH CTEIIEHU C HATYypaJbHBIM IOKa3aTeJeM, CTEIIEHU C IIeNTbIM
OTpHUIATENbHBIM [TOKa3aTeNeM;

®  BBHINOJHATH MNPeoOpa3oBaHMs LENbIX BBIPAKCHWNA: JCWCTBUS C  OJHOWIEHAMH
(cmoxeHue, BBIYUTAHHUE, YMHOXKEHHE), ACUCTBUS C MHOrOWwIeHaMH (CJIOXEHHE, BbIYUTAHUE,
YMHOKEHUE);



®  BBINOJHATH PA3JI0KEHHE MHOTOYWIEHOB HA MHOKUTENN OJHUM M3 CIIOCOOOB: BEIHECEHHE
3a CKOOKY, IpyNIHPOBKA, UCIOJIb30BaHUE (POPMYJI COKPALLIECHHOTO YMHOXKEHHUS;

®  BBIICIATH KBAJPAT CYMMBI H Pa3HOCTH OJHOYJICHOB,;

®  DPACKJIA/bIBaTh HA MHOKUTEIIM KBAJAPATHBIN TpEeXuJIeH;

®  BBHINOJHATH TNPEOOPa3OBaHMs BBIPAKECHUH, COAEPIKAIIMX CTENEHH C  IENbIMU
OTpHULATEIbHBIMU [10KA3aTEISIMU, IEPEXOAUTH OT 3allUCU B BUJIE CTENIEHU C LIEJIBIM OTPULIATEIbHBIM
IIoKa3aTeseM K 3alluCH B BUJE IpoOu;

®  BBHINOJHATH TNPeoOpa3oBaHusl JPOOHO-PAIIMOHATBHBIX  BBIPAKCHUN: COKpAIlEHUE
npobeii, mpuBeaeHNE anredpandeckux Apodel K o0IIeMy 3HAMEHATEN0, CIOXKEHHE, YMHOKCHHE,
JieJIeHUe anredpandeckux ApoOeid, Bo3BeJeHHe anredpanyeckoi IpoOU B HATypabHYIO U LENYIO
OTPHULATENIbHYIO CTEIICHB;

®  BBINOJIHATH IPEOOPA30BaHMsI BEIPAXKEHUH, COIEPKAILUX KBAIPATHBIE KOPHH;

B noBceHeBHOM KU3HU U IPU U3YYEHHUU APYTUX IPEIMETOB:

®  BBHINOJHATH MPeoOpa3oBaHUsl U JCHCTBUS C YUCIAMH, 3alIMCAaHHBIMH B CTaHIIAPTHOM
BUJIE;

e  BBINOJHATH IPeoOpa3oBaHus alreOpandecKux BhIPAKEHUH MPHU PELICHUH 3a7a4 APYTrUX
y4eOHBIX IPEMETOB.

YpaBHeHNsI 1 HEPABEHCTBA

e OnepupoBaTh MOHATHUSMH: ypaBHEHHE, HEPAaBEHCTBO, KOPEHb YPAaBHEHUS, PEIICHHE
HEPABEHCTBA, PAaBHOCWIbHBIE YPAaBHEHMs, 0OO0JacTb OINpeAeseHUusl YypaBHEHHsI (HEpaBEHCTBA,
CHCTEMbl YpaBHEHUH HJIM HEPABEHCTB);

e pemarb JUHEHHBIC ypaBHEHUS W YpPaBHEHUS, CBOAMMBIC K JIMHEHHBIM C MOMOIIBIO
TOKJIECTBEHHBIX IPe0Opa3oBaHUil;

e pemarh KBaJpaTHbIC YpPaBHEHHS M YPaBHEHUS, CBOJAMMBIE K KBaJIPaTHBIM C MOMOILBIO
TOKJECTBEHHBIX ITPe0Opa3oBaHui;

e  pemiarh JPOOHO-IMHENWHbIE YPaBHEHNUS;

e  pemiath ypaBHEHUS CIOCOOOM Pa3JI0KEHHsI HA MHOKUTENH U 3aMEHbI IEPEMEHHOM;

®  UCMOJb30BaTh METOJ MHTEPBAJIOB [yl PEIIEHUs ILENbIX M JPOOHO-pallMOHAIBHBIX
HEpPaBEHCTB;

®  pemIaTh HECJIOXKHbIE YPAaBHEHUS B IIEJIbIX YHCIIaX.

B noBceiHEBHOI KU3HU U TTPU U3YYSHHUH APYTUX IPEIMETOB:

® COCTaBJATh M pellaTh JMHEHHBIE W KBaJpaTHbIE YpaBHEHHs, YPaBHEHUS, K HHUM
CBOJISIIIIMECS, CUCTEMBbI JINHEHHBIX ypaBHEHHH, HEPAaBEHCTB MPH PEIICHUH 33734 JPYIHX y4eOHBIX
MIPEIMETOB;

e  BBHINOJHATH OLEHKY IpaBIONOAOOMsS pe3yibTaToB, MOJYyYaeMbIX MpPU pPELICHUU
JIMHEWHBIX ¥ KBAJPATHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHUH M HEPABEHCTB IPHU PELICHUN
3a/1a4 APYyrux y4eOHBIX MPEIMETOB;

e BbIOMpaTh COOTBETCTBYIOLIME YpPaBHEHMs, HEPAaBEHCTBA WJIM HUX CHCTEMBl JJis
COCTaBJICHHs] MaTEMAaTUYECKON MO/IEH 3aJaHHOM peabHON CUTYalluu WM MPUKIaTHON 3a/1a4H;

e yMeTh MHTEPIPETHPOBATH MOJYYCHHBIH NMPH pPEIICHUN YpaBHEHUS, HEPABEHCTBA WU
CUCTEMBI pe3yJbTaT B KOHTEKCTE 3aJJaHHON pealbHOM CUTYalluy WM MPUKIaIHOM 3a1a4u.
DOyHKIUH

e OmepupoBaTh NOHATUSIMU: (DPYHKIHMOHAIbHAS 3aBUCHUMOCTh, (YHKIMS, Trpadux
¢byHKIMHU, cIOcOOBI 3ajaHus (DYHKIMH, apTyMEHT U 3HayeHHe (QYHKIMHU, 00JIACTh OINpEesIeHUs U
MHOXKECTBO 3HaueHHWH (HYHKIHHU, HYIH (YHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBa, MOHOTOHHOCTh
(YHKIINH, YeTHOCTH/HEYETHOCTh (DYHKIINY;

®  CTpOUTH rpaduku JMHENHOM, KBaJpaTUYHON byHKIHH, oOpaTHOM
MIPOMOPLMOHAIBHOCTH, (YHKIIUH BUA: y=a+ %b vy =~Ixy=¥x, y=|x;

e uccrenoBaTh QYHKIHUIO N0 ee TpaduKy;



® HAXOAUTh MHOXECTBO  3HAYCHWH, HYIM, NPOMEKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIHH;

B noBceHEBHOI KU3HU U TPU U3YYCHUH APYTUX IPEIMETOB:

®  JJUIIOCTPUPOBATH C MOMOIIBIO Tpadrka peasbHyI0 3aBHCHMOCTb WIJIM IIPOIECC MO UX
XapaKTEePUCTHKAM;

®  UCNOJB30BaTh CBOWCTBA M TpauK KBAJPAaTHUHOW (DYHKIMH NPH PELICHUH 3a7ad U3
APYTruX y4eOHBIX MPEIMETOB.

TexcToBBIC 3a1a4H

e Pemare mpocTble W CIOXKHBIC 3314 Pa3HBIX THUIIOB, a TAKXKe 3a/a4M IMOBBIIICHHOM
TPYAHOCTH;

®  JCIIOJBb30BaTh pa3HbIC KPAaTKUE 3alHMCH KaK MOJENTH TEKCTOB CIOXKHBIX 3a/1ad JUIs
MOCTPOCHUSI TOMCKOBOM CXEMBI U PEIICHHS 3a/1a4;

®  pa3nIM4aTh MOJETb TEKCTa M MOJICNIb PEIICHUs 3a/ladyd, KOHCTPYHPOBAaTh K OJHOM
MO/IEJIN PELICHUsT HECTIOKHOM 3a1a4K pa3Hble MO TEKCTa 3a/1a4H;

e 3HATh U NPUMEHATH 00a criocoda MoKMCKa pemeHus 3a1a4 (0T TpeOOBaHHS K YCIIOBHIO U
OT YCJIOBUS K TPEOOBAHHUIO);

®  MOJEIMPOBATh PACCYXKICHUS IPH MOUCKE PELICHUS 3a1a4 C IOMOUIBIO Ipad-CXeMbI;

e  BBICJATH JTAIbl PEICHUS 3a/]au U COIePKaHNE KaXKI0TO ITara;

e  yMeTh BHIOMpATh ONTHMAJBHBII METOJ PEIICHUs 33aa4l U OCO3HABaTh BHIOOP METOJa,
paccMaTpuBaTh Pa3IUYHbIC METO/IbI, HAXOAUTH Pa3HbIe PELUICHUS 3a/1auH, €CIIH BO3MOXKHO;

®  AHATM3MPOBATH 3aTPYIHECHUS NIPU PEIICHUH 3a/1aY;

e  BBHINOJHATH pa3MYHBIE NPEOOpPA30BaHMA MPEUIOKEHHON 3a/1a4H, KOHCTPYHpOBATH
HOBBIE 33/1a4¥ U3 JaHHOW, B TOM YHCIIE 0OpaTHEIE;

®  HMHTEPIPETHPOBATh BHIYMCIHMTEIBHBIC PE3yIbTAThl B 3a/1aue, UCCIEIOBATh MOIY4YCHHOE
pelIeHne 3aa4u;

®  aHANIM3MPOBATh BCEBO3MOXKHBIC CHUTYallMH B3aMMHOTO PACIIOJIOXKEHUS ABYX OOBEKTOB U
U3MEHEHHE MX XapaKTEPHCTHK MPHU COBMECTHOM IBHMXKCHHUHU (CKOPOCTH, BPEMsl, PaCCTOSIHUE) TIPH
pelieHnH 3a7a4 Ha JABIDKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK W B HPOTHBOIOJIOHBIX
HAaIpaBJICHUSX;

®  WCCIIeIOBaTh BCEBO3MOXKHBIE CHUTYAIlMH TPH PEHICHWHW 3a7ad Ha JBHKCHHE IO pEeKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA;

e  pemiath pa3sHOOOpPA3HbIE 33Ul «HA YACTHY,

e pemarb U 000CHOBBIBATh CBOE PEIICHUE 3314 (BBAEIATh MAaTEMAaTHUYECKYIO0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKclia U YHcia [0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;

® 0CO3HaBaTh M OOBSICHATH WICHTUYHOCTH 33/1a4 PA3HBIX THUIIOB, CBSI3BIBAIOUINX TPH
BEJIMYMHBI (Ha paboTy, Ha MOKYIKH, HA JBIKEHHE), BBIACISATH OTH BETMUYUHBI U OTHOIICHHS MEXITY
HUMH, TPUMEHATh HUX NpU pelIeHUH 33a/1a4, KOHCTPYHpPOBaTh COOCTBEHHBIE 3aJad YKa3aHHBIX
THUTIOB,

e  BJaJIeTh OCHOBHBIMU METOJIaMH pPEILIEHUs 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIUY;

e pemarh 3a/Ja4d Ha MPOLEHTHI, B TOM YHUCIIE, CIIOKHBIE MPOLEHTHI C 00OCHOBAHUEM,
HCIIONIB3Ysl pa3HbIE CIIOCOOBI;

e OBJIQJIETh OCHOBHBIMH METOJAaMM pELICHUS CIOKETHBIX 3a/4ad: apupMeTHUECKHil,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHM, rpaduuecKuil, IPUMEHSTh UX B HOBBIX 110
CPaBHEHHIO C N3yYCHHBIMH CUTYAIHIX.

B noBceHEeBHOI KU3HU U TPU U3YYEHHUU APYTUX IPEIMETOB:

®  BBIICNATH NIPH PEIICHUH 33/1a4 XapaKTEPUCTUKHA pacCMaTpUBAaEMOH B 3a/1a4€ CUTYaIliH,
OTJIIMYHBIE OT PEATBHBIX (T€, OT KOTOPBIX a0CTParHpOBaNCh), KOHCTPYUPOBATh HOBBIE CUTYAIHH C
YYETOM 3THUX XapaKTEePUCTHK, B YACTHOCTH, NMPU PELICHHWHU 337a4 HAa KOHIEHTPAllUH, YYUTHIBATh
TUTOTHOCTH BEIIECTBA;

e pemarb U KOHCTPYHWPOBATh 3a/laud Ha OCHOBE PACCMOTPEHHUS PEANbHBIX CUTYyaluil, B
KOTOPBIX HE TpeOyeTcsl TOUHBIM BHIUMCIUTENbHBINA Pe3yIbTaT;



®  pemiaTth 3a/la4¥ Ha ABWKCHHE 10 PEKe, pacCMaTpUBasi pa3HbIE CHCTEMbI OTCYETA.
I'eomerpuueckue purypbi

e  OmepupoBaTh NOHATUSIMU T€OMETPUUYECKUX PHUTYD;

®  U3BJICKATh, UHTEPIPETUPOBATH M MPEOOPA30BBIBATE MHPOPMAIIUIO O TEOMETPHUUCCKHUX
¢burypax, npeACcTaBICHHYIO Ha YepTexkKax;

® [pUMEHSATh TreoMmeTpuueckue GakTbl JUIsi pelieHus 3adad, B TOM  YHCIIE,
MIPEIIOJIaraloINX HECKOJIBKO IaroB PeIIeHHUs;

e  (opmynHpoBaTH B MPOCTEHUIIINX CIy4YasX CBONCTBA U MPU3HAKH (pUryp;

®  JIOKa3bIBAaTh T€OMETPUUICCKUE YTBEPKICHHUS;

e BIAJCTh CTAHIAPTHOW KiIaccupukanuend IIOCKuX Quryp (TpPeyroibHUKOB U
YEeThIPEXYTOJILHUKOB).
B moBceTHEBHOM )XU3HU U MTPU U3YYSHUH JIPYTHX MPEIMETOB:

®  ICIOJIb30BAaTh CBOMCTBA reOMETPUYECKUX (GUTYp Ul pellieHus 3a/ad MPaKTHYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX AUCLUILINH.
I'eomeTpuyeckme MOCTPOEHUs

e 3o0paxars reomeTpudeckue GUrypsl o TEKCTOBOMY H CHUMBOJIBLHOMY OIUCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEIKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CITydasx,

®  BBINOJHATH MOCTPOCHHS TPEYTrOJIbHUKOB, MPUMEHATH OT/IEIbHBIE METOJIbI MOCTPOCHUN
LIUPKYJIEM U JTUHEHKON U TPOBOJAUTH MPOCTEUIIINE UCCIIeIOBAHUS YKCIa PEIICHUN.
B moBceTHEBHOM XKU3HU | NIPU H3YYCHUH JIPYTHX MPESIMETOB:

®  BBINOJIHATH IPOCTEHIIINE TOCTPOCHHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEATIbHOM KU3HU;

®  OIEHUBATH pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.
OTHOmEeHNs

e (CB00OAHO omepupoBaTh MOHITUSIMH: PABEHCTBO (PUryp, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOJbHUKOB, MapallIeIbHOCTh MPSMBIX, MEPHEHIUKYISIPHOCTh MPSAMBIX, Moaodue ¢uryp,
10/100HbIE TPEYTOJIbHUKH;

®  ICIOJIb30BAaTh CBOMCTBA MOJO0US M paBeHCTBA GUTYD MIPH PEIICHUU 3a]1a4.
B noBceiHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

®  WCNOJB30BATh OTHOILICHHUS JJISl IOCTPOCHHUS U MCCIEIOBAHUS MAaTEMAaTHUECKUX MOJIEIen
00BEKTOB peabHOM KU3HHU.

CoaepixaHue Kypca BHEYPO4HOii 1esiTeIbHOCTH

Yucaa — 1,5 yaca

MHOX€ECTBO palMOHAIBHBIX 4YHCell. J[eWCTBUSA C palMOHAIBHBIMM 4uCIaMU. MHOXKECTBO
JNEHUCTBUTEIBHBIX YHCEI.

Pemenne TekcToBbIX 32124 — 3,5 yaca

3amaun Ha Bce apudmernueckue aeiicTBusa. PeleHne TeKCTOBBIX 3a/1ad apu(pMETHYECKHM
crocoboM. 3anauum Ha [JBUKEHHE, COBMECTHYIO paboTy. 3ajayud Ha 4YacTH, JOJIH, HPOLEHTHI.
[IpumeHneHne mponopLuil Ipy PELLIEHUH 3a/1a4.

ToxknecTBeHHBbIE IPeodpa3oBaHuA — 2 yaca

JleiicTBYSI ¢ OTHOWIEHAMH U MHOTOWICHAMH (CJI0KEHUE, BBIYUTAHIE, YMHOKCHUE U JICTICHHE).
@opMmyJibl COKPAILLIEHHOTO YMHOXEHHUs. Pa3nokeHue MHOrowieHa Ha MHOXWTeNU. KBaapaTHbIii
TPEXWIEH, Pa3JI0KEHNUE KBAIPAaTHOTO TPEXUJIEHA HA MHOKUTEIH.

YpaBHeHus: M HEpaBeHCTBA — 2 yaca

[IpencraBieHne O PpaBHOCWIBHOCTH ypaBHEHUH. OOmacTb oOmpeneneHus ypaBHEHUS.
KBagparuele ypaBHeHMs. buUKBajpaTHble ypaBHEHUs. PenieHue JIMHEWHBIX HEpaBeHCTB. Pemenue
KBaJIpaTHBIX HEPABEHCTB. MeTOA HHTEPBAJIOB.

DyHkuun — 3 yaca

Crioco6b1 3amanust ¢ynkuuit. CpoiictBa ¢ynkuuit. KBaapatnunas ¢ynxnus. Iloctpoenue
rpadukos

ITnomanu ¢puryp — 2 yaca



[Tnomaau TpeyroipHUKA, apaiesorpaMma, pom0a, Tparenun.

[MapajnenbHbie npsimbie — 1 yac

Omnpenenenue u CBOMCTBA MapajlieNbHbIX NpsMbIX. [Ipu3Haky napaiieabHOCTH MPSIMBIX.

IHoxoOHbIE TPEYyroJabHUKH — 1 Hac

[TonoGHbIe TpeyronbHuKU. [Ipu3Haku mogo0us TPEyroJbHUKOB.

PaBencTBo ¢puryp — 1 uac

IIpusHaku  paBeHCTBa  TpeyroibHUKOB.  [Ipu3Haku  paBeHCTBA  NPSMOYIOJBHBIX
TPEYrOJIbHUKOB.

®opMa NpPOMeKYTOUHOI aTTecTALNU

OcBoeHne NporpaMMbl 1O Kypcy BHEYPOUHOH aearenbHOCTH «30paHHBIE BOMPOCHI

MaTeMaTuKm» JUIA 9 Kiacca COMPOBOXKAAETCS MPOMEXKYTOUHOW arTecTaneil B (OpMe 3alluThl
MPOEKTOB MO TeMaM «MHOroyronsHUKN» U «I'papuku QyHKIui».

TeMaTnuyeckoe MIIAHMPOBAHUE

Ne n/m Tema 3ansaTus Konu4yectBo Buasi
4acoB AeSITeJTbHOCTH
1. Harypanbabie uncna. [[pobu 0,5 Oecena
2. PannonanbHble yncna. 0,5 paboTa ¢ KapTOYKaMu
3. JlelicTBUTEILHEIC YKCTA 0,5 WHTEPAKTUBHBIA JUAJIOT
4, Pemenue 3anad Ha NBUKCHUC 0,5 paboTa B mapax
5. Pemenwne 3anad Ha MBMKEHHE 0,5 pabota B mapax
6. Pemrenue 3agau Ha COBMECTHYIO 0,5 pabota ¢ TeKCTOM
paboty
7. Pemenue 3aa4 Ha COBMECTHYIO 0,5 paboTa ¢ KapTOYKaMu
paboty
8. 3ajaun Ha CMECH, PacTBOPHI 0,5 pabota B rpymmax
9. 3a/iaun Ha CMECH, pacTBOPHI 0,5 pabota B rpynmax
10. Penrenue 3a1au Ha POIIEHTHI 0,5 pabota c KapTouKaMu
11. ®opMyIIBl COKpAIIEHHOTO 0,5 Oecena
YMHOXEHUS
12. CnoxeHue U BbIYUTAHHE 0,5 paboTa B mapax
MHOTO4JICHOB
13. YMHOKEHUE U JIeTIeHUe 0,5 pabota B rpynmax
MHOTO4JICHOB
14. KBajpaTHblii TpexuwieH 0,5 pabota ¢ TeKCTOM
15. Pemenne KBaJIpaTHBIX 0,5 OpeitH-puHT
ypaBHEHUI
16. Pemenne  OGuKBagpaTHBIX 0,5 pabota B rpymmax
ypaBHEHUI




17. Pemenue HepaBeHCTB 0,5 pabota B mapax
18. Perenne HEPaBEHCTB 0,5 paboTa B rpymmax
METOJIOM HMHTEPBAJIOB
19. UreHnue auarpaMm U rpad)ukoB 0,5 MOATOTOBKA IPOEKTa
20. UreHne auarpamMm U rpa)ukoB 0,5 3alUTa MPOeKTa
(Ipe3enTaITm)
21. CrniocoOblI 3aanust PyHKIUHA 0,5 Oecena
22. CaoiicTBa QyHKIHI 0,5 Oecena
23. [octpoenne rpadukoB GpyHKIMN 0,5 MOJTOTOBKA MPOEKTa
24, [Moctpoenue rpadhukoB GyHKIMNA 0,5 3alUTa MPOEKTa
(mpe3eHTans)
25. [Inomane TpeyrompHKa 0,5 pabota ¢ TeKCTOM
26. [Tnomane napamienorpaMmma 0,5 paboTta B mapax
217. [Inomane Tpamemun 0,5 pabota B mapax
28. [Mnomaau puryp 0,5 pabota co cripaBodHON
JIUTEPATYPOU
29. [lapannensHbIe TpsSMBIE 0,5 Oecenma
30. [NapannensHble MpsIMbIC 0,5 OpeitH-puHT
31 [Tomo6HBIE TPEYTOTHHUKH 0,5 pabota ¢ TeKCTOM
32. [pusnaku noxgobus 0,5 peleHne 3a1a4
TPEYTrOJILHUKOB
33. [IpusHaku paBeHCTBA 0,5 MOATOTOBKA TIPOEKTA
TPEYTrOJILHUKOB
34. [Ipu3Haku paBeHCTBa 0,5 3alUTa MPoeKTa
TPEyroJIbHUKOB (mpe3eHTarys)
Uroro 17 u.




