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PaGoyast mporpamma 1o MaremMaTHke: anredpa 1 Hadajaa MaTeMaTHIeCKOTro aHaJn3a,
TE€OMETPHsI COCTaBJIEHAa HA OCHOBE IPUMEPHON OCHOBHOW 00pa30BaTEJIbHOM MPOrpaMMBbl
tpeboBanuit ®I'OC cpennero odiero oopazoBaHusl.

[Ipenmer «AnreOpa v Hayana MaTEMaTUYECKOTO aHAIIN3a» B Y4€OHOM ILJIaHE IIKOJIbI
M3y4yaeTcs Ha 6a30BOM ypoBHE B KojimdecTBe 3 yacoB B Henento (204 yaca 3a 2 y4eOHBIX ro/1a) U
Ha yriIyOJIEeHHOM YpOBHE B KoiM4yecTBe 5 yacoB B Heenmto (340 vacoB 3a 2 yueOHbIX rosia),
npenmet «['eomeTpusi» - 2 yaca B Heaento (78 4acoB 3a 2 yueOHbIX roja). [Ipu nmomydeHnn ouHo-
3a04yHOro 0OpazoBanus: 10 kinacc — 2 yaca B Hepento (68 yacos 3a 1 yueOHsIit rox), 11 kimace — 3
yaca B Heqienmo (2/1 ouno/3aouno) (102 yaca 3a 1 yueOHsiii rox), 12 kmacc — 3 yaca B HEZEIIO
(2/1 ouno/3aouno) (99 yaca 3a 1 yueOHBII o).

Ilnanupyembie pe3yabTaThl OCBOCHUSI YU4eOHOI0 NMpeaMeTa
BobinyckHHK Ha 6230BOM YPOBHE HAYUYUTCS:

Onemenmvl meopuu MHONCECME U MAMEMAMUYLECKOU NOSUKU.!

- ONEpUpPOBaTh IMMOHATHSAMU: KOHEYHOE MHOMKECTBO, JJIEMEHT MHOYKECTBA, IOAMHOMXECTBO,
nepeceyeHue M OOBEIUHEHWE MHOXKECTB, YHCJIOBBIE MHOYKECTBA Ha KOOPJAMHATHOM MPSMOH,
OTpPE30K, HHTEPBAJL;

- omepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMH: YTBEPXKICHUE, OTPUIIAHHE YTBEPKIACHUS,
VUCTUHHBIC W JIOXKHBIC YTBEPXKACHHS, TMPUYMHA, CIEICTBUE, YAaCTHBIA ciydail oOmiero
YTBEPKICHUS, KOHTP MIPUMED;

- HaXOJWTh MepeceueHrue W OOBEAMHEHHE BYX MHOXKECTB, MPEACTABICHHBIX I'padUYecKd Ha
YUCIIOBOM MPSAMOI;

- CTPOUTH HA YUCIIOBOM MPSAMON MOJAMHOKECTBO YHCIIOBOTO MHOXKECTBA, 3aJaHHOE MMPOCTEUILINMHU
YCIIOBUSIMU;

- pacrio3HaBaTh JIOKHBIC YTBEPKACHHUS, OIIMOKU B PACCYKICHUSIX, B TOM YHUCIIE C
HCTOJIb30BAHUEM KOHTP MPUMEPOB.

B noBceHEBHOM KU3HU U IPU U3YUYEHHUH JIPYTUX MPEAMETOB:

- HCMOJB30BATh YKCJIOBBIE MHOYKECTBA HAa KOOPAMHATHOW MPSMOM JJIsI ONHUCAHUS pPEalbHBIX
MPOLIECCOB U SIBIICHUM;

- IPOBOJIMTH JIOTHUECKUE PACCYXKACHUS B CUTYAIUSAX IOBCETHEBHOM KU3HU.

Yucna u gvipasicenus.
- OlepupoBaTh Ha 6A30BOM YPOBHE MOHATHUIMU: 1IEJI0€ YUCIIO0, IETUMOCTh YHCEeI, OOBIKHOBEHHAS

Ipo0b, necaTudHast ApoOb, paroHATBHOE YHCII0, TPUOMIKEHHOE 3HAUCHHUE YUCIIA, YacTh, JTOJIA,
OTHOIIICHHE, TIPOLICHT, MOBBIIICHUE U TIOHWKCHUE HA 3aJJAHHOE YKCIIO MIPOIICHTOB, MAacIlTa0;

- omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMH: JIOTApU(PM UHCIA, TPUTOHOMETPHUYECKAsS
OKPYXHOCTB, TPaJlyCHasi Mepa yriia, BeIMYHHA yIJIa, 33JAHHOTO TOYKOW Ha TPUTOHOMETPUIECKOU
OKPY>XHOCTH, CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHI'€HC YIJIOB, UMEIOIIUX IPOU3BOIILHYIO BEIUUNHY;
- BBITIOJTHSATH apu(PMeTHYeCKUe AEUCTBUS C IIENILIMU U PAIllHOHATBHBIMU YHCIAMH,

- BBITIOJTHATH HECIIOXKHBIE TPe0Opa30BaHUS YMCIOBBIX BBIPAKCHH, COIEPIKAIIMX CTCTICHU YHCET,
700 KOPHU U3 YuCce, TN00 Jiorapu(mbl Yucer,

- CpaBHUBATH PAIMOHAILHBIC YHCIIA MEXKITYy COOOM;

- OCHUBATH U CPABHUBATH C pallUOHAJIbHBIMU YU CJIAMU 3HAYCHUS LCJIBIX CTeIIeHe! YHUCCII, KOpHCfI
HATypaJbHOM CTETEeHU U3 YHCe, TIOTapu(MOB YUCEN B MIPOCTHIX CIIydasiX;

- n300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOM TIeITbIe ¥ pallHOHALHBIC YUCIIA;

- I/I306pa)KaTI) TOYKaMH Ha YHUCJIOBOH HpﬂMOfI IEJIBIC CTCIICHU YHUCECJI, KOPHU HaTypaJ'II)HOI\/'I CTCIICHU
W3 YHCEN, JTIOTapr(pPMbI YHCET B MPOCTHIX CITydasx;



- BBINOJIHATH HECIIOKHBIC TPEOOpPa3OBaHUS WEIBIX M JAPOOHO-PANMOHAIBHBIX OYKBEHHBIX
BBIPAKCHU;

- BBIpaXKaTh B MPOCTEHUINIUX CIy4yasX U3 paBEHCTBA OJIHY MEPEMEHHYIO Yepe3 IpyTue;

- BBIUUCIIATH B MPOCTBIX CIy4asiX 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISIS
HEO0OXOIUMBIE TIOJICTAHOBKH U MPE0Opa30BaAHMS;

- 1300pakaTh CXEMAaTUICCKHU YTOJI, BEIMIMHA KOTOPOTO BRIPAKEHA B Tpagycax;

- OIICHUBATh 3HAKU CUHYCa, KOCHHYCA, TAHTEHCA, KOTAHI'€HCA KOHKPETHBIX YTJIOB.

B noBcenHEBHOM XU3HU U TIPH U3YUYCHHUH IPYTUX YUYEOHBIX MPEAMETOB:

- BBITIOJIHATH BBIYMCIICHHS TIPU PEIICHUH 3a]1a4 PAKTHYSCKOTO XapaKTepa;

- BBIMOJHATH MPAKTHUYECKUE pacdeThl C HMCIOJIb30BAaHUEM IPH HEOOXOAMMOCTH CIPABOYHBIX
MaTEPHAJIOB M BEIYUCIUTEIILHBIX YCTPOUCTB;

- COOTHOCUTH pealbHBIE BEIWYHHBI, XaPAKTCPUCTHUKHA OOBEKTOB OKPYKAIOIIET0 MHUpPA C HUX
KOHKPETHBIMHU YHUCIIOBBIMU 3HAUCHUSIMH,

- UCIOJIb30BaTh METOJIbI OKPYTJICHUS, TPUOIMKEHUS U MPUKUIKHA MIPU PEIICHUN MPAKTHUYECKHX
3aJ1a4 IIOBCEIHEBHOMN KHU3HU.

YPaGHeHu}Z u HepaeeHcmea.
- peiaTtb JIMHEHBIE YPaBHCHHUA U HCPABCHCTBA, KBAAPATHBLIC YPABHCHMU

- pemrath JorapupmMudeckue ypasHenus suza log, (Bx + ¢) = d u npocTeiiiie HepaBeHCTBA BHIA
llog, x < d,;

- pemiaTh Moka3aTejabHble YpaBHEHUS, BUIA qbxte=

d (rme d MOXHO MIPEICTAaBUTh B BUJIE CTEIICHU
C OCHOBaHHEM a) U TpocTeiiie HepaBeHCTBa Buaa a* <d  (rae d MOXKHO MPENCTaBUTh B BHIC
CTEIEHU C OCHOBAHUEM a);

- IPUBOJUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPHUECKOTO YPaBHEHUS
BUJA: SN X = a, COS X =a, tg X = a, ctg X = a, IJie a — TaOJIMYHOE 3HAUYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPUIECKON (HYHKITHH.

B noBceIHEBHO# KU3HU U TIPU U3YYCHHUU APYTUX TPEIMETOB:

- COCTaBJIsITb M pPEIIaTb YPAaBHCHUA W CUCTEMBI ypaBHeHmZ Ipu PEUICHUHU HECIOXKHBIX
MNPaKTUYCCKHUX 3a/1ay.

Dynryuu:

- OIepupoBaTh Ha 0a30BOM YpOBHE MOHITHUAMU: 3aBUCUMOCTb BEJIUYUH, (DYHKIUS, apryMEHT U
3HaueHue (QYHKLUMUU, OO0JacTh ONpEJENeHUs U MHOXKECTBO 3HadeHW (QyHKuuU, rpaduk
3aBHCUMOCTH, TpaduK GYHKIUH, HYJIU (HYHKIIMHA, TIPOMEKYTKHA 3HAKOMIOCTOSTHCTBA, BO3pACTaHUE
Ha YUCIIOBOM NPOMEXKYTKE, YObIBAHHE HA YHCIOBOM MPOMEKYTKE, HAauOOJbIllee U HAUMEHbIIIee
3HaYeHHe (PYHKIUHU Ha YUCIOBOM IIPOMEXYTKE, Iepuoaudeckas GyHKLIUs, IEPHOL;

- OlepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: NpsiMas M oOpaTHas MPONOPLHOHAIBHOCTh
JUHEWHast, KBaJpaTu4Hasi, JjorapupmMudeckas U nokasareiabHas (QyHKIUU, TPUTOHOMETPUUECKHE
GbyHKINY;

- pacno3HaBaTh rpauKy IEMEHTapHBIX QYHKUIUH: IPSIMON U 00paTHOM MPONOPLUOHATIBHOCTH,
JUHEHHOH, KBaAPaTUYHOM, JIOrapu(PMUUIECKON U MOKa3aTeIbHOHN (DYHKIIHHI, TPUTOHOMETPHUUSCKUX
byHK1INI;

- COOTHOCHUTH TpaMKu 3JE€MEHTApHBIX (DYHKIHIA: TpsSIMOi M 0OpaTHOW MPOIMOPIIMOHAIBHOCTH,
JTUHEHHOHU, KBaJJpaTUUHOM, JTOrapu(pMUUECKON U MOKA3aTEIbHON (PYHKIMHA, TPUTOHOMETPHUECKUX
¢byHKIUH ¢ hopMynamMH, KOTOPBIMH OHM 33JJaHbl;

- HAXO/IUTh 1O rpaduKy NpUOIMKEHHO 3HAaYEHUs QYHKLMU B 3a/laHHBIX TOUKaX;

- ompeaensath Mo rpaduxky cBoicTBa (YHKUIUU (HYJIH, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HanOOJIbIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);



- CTpOUTHb 3CKU3 rpaduka (YHKIHMH, YIOBJIETBOPAIOIIECH NPUBEICHHOMY HAOOpY YCIOBHI
(mpoMexyTKu Bo3pacTaHusi / yObIBaHUS, 3HaueHHE (YHKIMKM B 3aJaHHOH TOYKE, TOYKHU
9KCTPEMYMOB U T.1.).

B noBceHEeBHOI KU3HU U TIPU U3YYEHUU APYTUX NPEIMETOB:

- OIpeaeNATh Mo rpadukaM CBOWMCTBA PeabHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOJbIINE U
HaMMEHBIIIHNE 3HAUSHHSI, IPOMEKYTKH BO3PACTAHUS M YOBIBAHHUS, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
U T.IL.);

- HHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYAIUH.

Onemenmvl Mamemamu4ecko2o aHaiu3a.

- OonepupoBaTh Ha 6a30BOM ypOBHE MOHATHUAMMU: MPOU3BOIHAS (PYHKIIMM B TOUKE, KacaTeJIbHas K
rpaduky QyHKIHH, TPOU3BOIHAS (PYHKIIH,

- ONpeAeNsaTh 3HAYCHHE MPOU3BONHON (YHKIHMH B TOYKE IO HM300paXKEHUIO KacaTeNbHOU K
rpa¢uky, IpOBEIEHHON B 3TOM TOUKE;

- pelaTh HECJIOKHBIE 33J]a4ld Ha MPUMEHEHHE CBS3U MEXKAY NPOMEKYTKAMU MOHOTOHHOCTH U
TOYKAMM SKCTpeMyMa (YHKIMHM, C OJHOM CTOPOHBI, U MPOMEKYTKAMH 3HAKOIOCTOSIHCTBA U
HYJISIMH TTPOU3BOIHOM 3TON PYHKIUHU — C IPYTOiA.

B nosce1HEBHOM KU3HU U IIPU U3YYEHUU JPYIUX NIPEIMETOB:

- IOJIB3YsICh I'pauKaMu, CPABHUBATh CKOPOCTH BO3pacTaHMs (POCTa, MOBBILICHHUS, YBEJIIMUCHUS 1
T.II.) UJIM CKOPOCTH YOBIBaHUS (TTaJCHUS, CHWKEHUS, YMECHBIICHHS U T.1.) BETUYUH B PeabHBIX
nporeccax;

- COOTHOCHTH Tpa(MKH PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH € MX ONMCAHUSIMU, BKIIFOYAIOIIUMU
XapaKTEePUCTUKH CKOPOCTU U3MEHEHHUs (OBICTPBIM POCT, IUIABHOE MOHWKEHUE U T.11.);

- HCTIOIh30BaTh TpaduKU PeabHBIX MPOIECCOB IS PEIICHHUS HECIOKHBIX MPHUKIAIHBIX 3314, B
TOM YHCJIE ONPEess 1o rpaduKy CKOPOCTh X0a Mpoliecca.

Cmamucmuxa u meopusi eposimHoCme, 102UKa U KOMOUHAMOPUKA:

- OneprupoBaTh HA 0a30BOM YPOBHEC OCHOBHBIMH OIIMCATCIIbHBIMU XaPAKTCPUCTUKAMUA YU CIIOBOTO
HaOopa: cpeaHee apupMETHIECKOe, MeIMaHa, HANOOJIbIIIee U HAMMCHbBIIICE 3HAUCHHS,

- OTIepUPOBATh HA 0A30BOM YPOBHE MOHSATHSIMHU: YaCTOTA M BEPOSATHOCTH COOBITHSI, CITyJailHbIH
BBIOOD, OMBITHI C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU;

- BBIYKCIISATH BEPOSTHOCTU COOBITHIT HA OCHOBE MOJICUETA YHCIIA HCXO/IOB.

B noBcetHEBHOM KU3HU U IIPU U3YYEHUU JPYIUX NPEIMETOB:

- OLICHUBATh U CPABHUBATH B MIPOCTHIX CIIY4asX BEPOSITHOCTU COOBITHI B PeabHOM KU3HH,
YHUTATh, COMIOCTABIISTh, CPABHUBATh, MHTEPIIPETUPOBATD B MIPOCTHIX CIydYasiX PeajbHbBIC TaHHbIC,
npejCTaBICHHbIC B BH/IE TAOJHII, TUarpamMm, TpaduKoB.

Texcmosguvle 3a0auu:

- peliaTh HECIOKHBIE TEKCTOBBIE 3314l Pa3HBIX TUIIOB;

- aHAIM3WPOBATh YCIOBUE 3a/aud, MpPU HEOOXOIWMOCTH CTPOUTHh JJIs €€ pelleHus
MaTeMaTUYECKYIO MOJICIIb;

- TIOHMMATh W HCIIOJIb30BATh I PEIICHUS 3a7a4ud MHQPOPMAIUIO, MPEJACTABICHHYIO B BHUJC
TEKCTOBOW M CUMBOJILHOM 3aMKCH, CXeM, TAOJIUII, TUarpaMm, Tpad)ukoB, pUCYHKOB;

- IEHUCTBOBATH 110 ANTOPUTMY, COJEPKAIIEMYCsl B YCIIOBUH 33/1a4H;

- UCTIOJIB30BATh JIOTHYECKHUE PACCYKICHUS TIPU PEIICHUH 3a1a4H;

- paboTaTh ¢ U30BITOYHBIMU YCIIOBUSMH, BRIOUpAsi U3 Bceil MHGOpPMAITUH, IaHHbIE, HEOOXOIUMbIS
JUTSL pEICHHUS 33]1a49H;



- OCYILECTBJISITh HECJIOXKHBIN 1epedop BO3MOXKHBIX PELICHU, BHIOMpAasi U3 HUX ONTUMAJIbHOE TI0
KpUTEPHSIM, C(HOPMYITUPOBAHHBIM B YCIOBHUU;

- AHAJIU3MPOBATh M MHTEPIPETHPOBATH IMOJIYYECHHBIE PELIECHUS B KOHTEKCTE YCIIOBUS 3aJauH,
BBIOMPATh pEIlIeHUs], HE POTUBOPEYAINE KOHTEKCTY;

- pelaTh 3aJja4y Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, II0€3J0K U T.I1.;

- pelaTh HECJOXHBIE 3aJaud, CBSI3aHHBIE C JOJEBBIM Yy4YacTHEM BO BIaJACHUU (UPMOH,
MPEANPUATHEM, HEABUKUMOCTBIO;

- pemaTh 3aJla4d Ha MPOCThIE MPOIEHTHI (CUCTEMBbl CKHUIOK, KOMHCCHM) U Ha BBIYUCIICHHE
CJIOXKHBIX NPOLIEHTOB B Pa3JIMUHBIX CXEMax BKJIAJIOB, KPEIUTOB U UIIOTEK;

- pemarth NpPaKTHYECKHE 3aJaud, TPeOyroIMe HCIOIb30BaHUS OTPHULATENbHBIX 4YHCENI: Ha
OIIpe/ieNIeHUuE TEMIIEPATyphl, HA ONPEIEICHHUE TIOJI0KEHUS Ha BPEMEHHON ocH (10 Halel 3pbl U
ocJie), Ha IBKEHHE JIEHEKHBIX CPEJCTB (TPUX0/1/pacxo/), Ha ONpeieIeHne IITyOuHBI/BBICOTHI U
T.IL;

- MCIIOJIb30BaTh IOHATHE MacluTala Uil HaXO0XJIEHHUs PacCTOSHUI M JJIMH Ha KapTax, IJIaHax
MECTHOCTH, TJIaHaX MMOMENIEHUH, BBIKpOIKax, Mpu padoTe Ha KOMIbIOTEPE U T.II.

B noBceiHEBHOM KU3HU U IIPU U3YUYEHUH JIPYTUX MPEIMETOB:

- pelaTh HECIOKHbBIE MPAKTUYECKUE 3a]]a4l, BO3SHUKAIOIINE B CUTYALUSAX IOBCEHEBHON KU3HU.

T'eomempus:
- omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSAMH: TOUKa, MpsMas, IUIOCKOCTh B MPOCTPAHCTRBE,

MapaJIeIbHOCTh U TIEPICHIUKYIIPHOCTD MPSIMBIX H IJIOCKOCTEH;

- pacmo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (TIpH3Ma, NHPaMUAA, MPSMOYTOIbHBIN
napasienenumnen, Kyo);

- u3o0pakaTh H3ydaeMmble QHUTYpbl OT PYKH U C TPUMEHCHHEM TIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

JeNnath (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXY,
cOOKy, CHU3Y;

- U3BIIEKATh UHPOPMAITUIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpPAX, IPEACTABICHHYIO HA
YepTeKax U pUCYHKaX;

- IPUMEHSATH TeopeMy [Tudaropa nmpu BEIYUCIICHUN JIEMEHTOB CTEPEOMETPHUECKHUX PUTYD;
HaXOJUTh 00BEMBI U IUIOMAAN MOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB C TIPUMEHECHHUEM
opmy;

- pacTmio3HaBaTh OCHOBHBIE BUJIBI TEIl BpalleHus (KOHYC, IIUHAP, chepa U map);

- HaXOJIUTh 0OBEMBI H TUTOIIA/IM TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB U TEJI BPAIIICHHS C
MIpUMEHEHUEM (POPMYIL.

B moBceTHEBHOM XKU3HU U TIPH U3YUCHHUH JIPYTHX TPEIMETOB:

- COOTHOCUTH aOCTpaKTHBIE T€OMETPUYECKHE MOHATUA M (DAKThl C PEaTbHBIMHU KHU3HEHHBIMU
00BEKTaMHU U CUTYAIIUSIMH;

- UCTIOJIB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (DUTYD Il PEUICHUST THITOBBIX
3aJ1a4 MPaKTUIECKOTO COIEePIKaHuS;

- COOTHOCHTb IUIOINAIH MOBEPXHOCTEHN Te OIMHAKOBON (POPMBI pa3IMUHOTO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYIOB OJMHAKOBOM (DOPMBI pa3IMYHOTO pa3Mepa;

- olleHUBaTh (OpMy MPABHUIBHOTO MHOTOIpAaHHHMKA IMOCJE CIHJIOB, CPE30B U T.I. (ONpPEessiTh
KOJIMUYECTBO BEPUINH, peOep U rpaHel NoJy4YeHHBIX MHOIOI'PAaHHUKOB).

Bexmopul u koopounamol 6 npocmpancmee.
- OIepUpOBaTh HAa OA30BOM YPOBHE MOHSATHEM JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;

- HAaXOJUTb KOOPpAHWHATHI BEPIINH KY6a U OPpAMOYT'OJIbHOTO MapaJiieJICIIeaa.



Hcmopus mamemamuru.

- ONMCHIBAThH OT/ICJIbHBIC BBIIAIOUIUECS PE3YJIBTATHI, TIOJYYCHHBIE B X0J1€ PA3BUTHUS MAaTEMAaTUKHU
KakK HayKu;

- 3HaThb NPUMEPbl MATEMAaTHYECKUX OTKPBITUA M UX aBTOPOB B CBSI3M C OTEUYECTBEHHOM M
BCEMUPHOMN UCTOPUEN;

- IOHUMATh POJIb MATEMATUKU B pa3BUTHU Poccun.

MeToapl MATEMATHKH

- IPUMEHSTh U3BECTHBIE METO/IbI ITPH PEILIEHNH CTAaHJAPTHBIX MATEMAaTUYECKUX 33]1a4;

- 3aMeyaTh U XapakKTepu30BaTh MATEMATHUYECKHME 3aKOHOMEPHOCTH B  OKpyXKarouen
JIECTBUTEIILHOCTH,

- MPUBOAMUTH TPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NpuUpoJe, B TOM YHUCIE
XapaKTEepU3YIOIINUX KPACOTY U COBEPLIEHCTBO OKPYXKAIOIIETO MUpa U IPOU3BEACHUM HCKYCCTBA.

BbinyckHUK Ha 6230BOM yPOBHE IOJYYHT BO3MOKHOCTh HAYUHUThCS:
Onemenmul meopuu MHOMICECNE U MAMEMAMUYLECKOU IO2UKU:

- OIIEpUPOBATH IOHATUAMHU: KOHEYHOE MHOMKECTBO, JJIEMEHT MHOXKECTBA, IIOAMHOKECTBO,
nepeceyeHue U OObEIUHEHHE MHOXKECTB, YHMCIJIOBbIE MHOXKECTBA Ha KOOPAMHATHOW MPSAMOI,
OTPE30K, WHTEpBal, MOJYUHTEpPBAJI, IPOMEKYTOK C BBIKOJOTOM TOUYKOH, Trpaduueckoe
MIPEACTABICHUE MHOKECTB HA KOOPANHATHON IIJIOCKOCTH;

- OIIEpUpOBATh IMOHATHUAMH: YTBEPKICHHE, OTPULAHUE YTBEPKICHMs, UCTUHHBIE U JIOKHBIE
YTBEP)KICHUS, IPUUMHA, CJICICTBUE, YACTHBIN CcIydail 00IIero yTBepKIACHUs, KOHTPIPUMED;
IIPOBEPSATH MPUHAJIEKHOCTD MIEMEHTA MHOXKECTBY;

- HaXOAMTh IIepeceyeHue U 00bEIMHEHHE MHOXKECTB, B TOM YHCIIE MTPEJICTABICHHbBIX I'padu4ecKu
Ha YUCJIOBOM IIPSIMOM M HA KOOPAUHATHOM INIOCKOCTH;

- IPOBOJUTH JOKa3aTEeIbHBIE PACCYKICHHS /11 000CHOBAHUS UCTUHHOCTH YTBEPKICHUI.

B nosce1HEBHOM KU3HU U NIPU U3YYEHUU JPYIUX NIPEIMETOB:

- NCII0JIb30BATh YUCJIOBBIE MHOKECTBA HA KOOPJUHATHOM IIPSIMOM ¥ HA KOOPAUHATHOM INIOCKOCTH
JUISL OTIMCAHUSI PEATIBHBIX MTPOLIECCOB U SIBICHUM;

- IPOBOJUTH JT0KA3aTEIbHBIE PACCYKICHUS B CUTYalUsIX IMOBCEIHEBHOM >KM3HH, IIPU PEIICHUH
3a/1a4 U3 IpYyrux NpeaIMeToB

Yucna u 6blpAJNCEHUA.
- CBO60,Z[H0 OIICPHUPOBATH MOHATUAMU: LEJIOC YUCIIO, NJCITITUMOCTb YUCCII, OOBIKHOBEHHAS Ilp06b,

JecaTU4Has JpoOb, palMOHAIBbHOE 4YHCIO0, NPUOMMKEHHOE 3HAUYEHUE YHCIA, 4YacTh, JAO0J,
OTHOILIEHUE, MPOLIEHT, OBBIIIEHUE U TOHMKEHUE Ha 3a/JaHHOE YUCIIO POLEHTOB, MaciTab;

- IPUBOJUTH IPUMEPBI YUCEI € 3aJAHHBIMHA CBOWCTBAMMU JIEJIMMOCTH;

- ONEPUPOBATH MOHATUAMU: JIoTapu(M UYUCIIa, TPUTOHOMETPHUYECKAsT OKPY)KHOCTb, paJiMaHHas U
rpaaycHas Mepa yriia, BeJIM4MHa yria, 3aJaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKOU OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC YIJI0B, UMEIOLINX IPOU3BOJIBHYIO BEJIMYHMHY, YNCIA € U T,
- BBINIOJIHATH apu(pMETHUYECKHE JEeHCTBUSA, COUeTasi YCTHbIE U NMHUCbMEHHBIE MPUEMBI, TPUMEHSIS
IpU HEOOXOIUMOCTH BBIYHUCIUTEIBHBIE YCTPONUCTBA;

- HaXOJWThb 3HAYCHUS KOPHS HATYPaJIbHOW CTEIICHM, CTEIEHU C PALMOHAIBHBIM I0KAa3aTeleM,
aorapudma, UCHoib3ys IPU HEOOXOJUMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;

- IIOJIB30BAThCS OLECHKOM M MIPUKUAKON TP NMPAKTUYECKUX pacyeTax;

- MPOBOJUTH MO U3BECTHHIM (OpMyJaM M MpaBuUiaM NpeoOpa3oBaHUs OYKBEHHBIX BBIpa)KEHUH,
BKJTIOYAIOIIUX CTETIEHU, KOPHHU, JIOTapU(MBI U TPUTOHOMETPHUECKUE (PYHKITUH;

- HAaxXOOUTh 3HAYEHHUs YMCJIOBBIX M OYKBEHHBIX BBIPDAKEHHH, OCYIIECTBIAS HEOOXOIUMbIE
MIOJICTAHOBKHU U NTPe0Opa30BaHUs;



- U300pakaTh CXEMAaTUYECKHU YIOJl, BEIMYMHA KOTOPOTO BhIPA’KEHA B Ipajlycax WK paJuaHax;

- WCHOJB30BAaTh NPU PEUICHUU 3a7ad TaOJWYHbIC 3HAYCHHS TPUTOHOMETPHUYECKHX (YHKIUH
YIJIOB;

- BBIMOJIHATH MEPEBO/] BEJIMUYMHBI yTIJIa U3 PaJUaHHON Mepbl B IPaIyCHYIO U 0OpaTHO.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH JPYTUX y4EOHBIX MPEAMETOB:

- BBIIIOJIHATH JIEHCTBUS C YUCIOBBIMU JAaHHBIMU IIPU PEIICHNUH 33]]a4 IPAKTUUECKOI0 XapaKkTepa u
3aJ1a4 U3 Pa3InYHbIX 00JacTel 3HAHUN, UCTIONB3YS IPH HEOOXOAUMOCTH CIIPABOYHBIE MATEPHAIIBI
U BBIUUCIIUTEIIBHBIE YCTPONCTBA;

- OLCHMBAaTh, CPaBHUBAThb M MHCIIOJIb30BaTh I[PU PELICHUM IPAKTUYECKUX 3a7ad YHUCIOBbIE
3HA4YEeHUs PEaIbHBIX BEJTMUNH, KOHKPETHBIE UUCIIOBBIE XapaKTEPUCTHUKH OOBEKTOB OKPYKAIOIIEro
Mupa.

Ypasnenus u nepasencmea.
- pemath palnuOHAJbHbIE, MOKAa3aTeJIbHbIE W JIOrapu(MHUUYECKUE YpaBHEHHs M HEpaBEHCTBA,

MIPOCTEUINE UPPALUOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI;
- HCIIOJIb30BaTh METOBI PELICHNS YPABHEHHI: IIPUBEICHUE K BUlYy IIPOM3BEJECHUE PABHO HYJIIO»
WM «9aCTHOE PAaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIb30BATh METOJ HHTEPBAJIOB JUIsl PELICHHSI HEPABEHCTB;

- UCTIOJIB30BaTh IpapUUECKUI METO 171 IPUOIMKEHHOTO PEIICHUs] YpaBHEHHI U HEPAaBEHCTB;

- K300pakaTb Ha TPUTOHOMETPUYECKOH OKPYXKHOCTH MHOXECTBO pELICHUH MPOCTEUIINX
TPUTOHOMETPUUYECKHUX YPABHEHUI U HEPABEHCTB;

- BBINOJHATH OTOOp KOpHEH ypaBHEHUH WM pEIIEHUH HEPaBEHCTB B COOTBETCTBUM C
JIOTIOJIHUTEIbHBIMU YCIIOBUSIMU U OTPAHUYEHUSMH.

B noBceiHEBHOI KU3HU U IPU U3YYCHHUH JPYTUX Y4EOHBIX MPEIMETOB:

- COCTaBJIATh U pelIaThb YPaBHEHUS, CUCTEMbl YPaBHEHUI M HEpPaBEHCTBA IPH PELLIECHUU 3a1ady
JpYrux y4eOHBIX PEJIMETOB;

- HMCIOJIb30BaTh YPABHEHUS M HEPABEHCTBA JUJISl IOCTPOCHUS W HCCIENOBAHUSA IMPOCTEMIINX
MaTeMaTUYECKUX MOJIENIEH peaJbHbIX CUTYallui WIN IPUKIIAJHBIX 33a/1a4;

- YMETb UHTEPIPETUPOBATH MOJYUYECHHBIN IIPYU PEIICHUM YPABHEHUS, HEPABEHCTBA WM CUCTEMBbI

pe3yNbTaT, OLIEHUBATh €ro MPaBIONOA00MEe B KOHTEKCTE 3aJaHHOW peajbHOW CHUTyallud WU
MPUKJIaAHOMN 3a/1a4n

Qynryuu:

- ONEpPUPOBATH MOHATHAMHU: 3aBUCUMOCTh BEJIMYHH, (PYHKLHUS, apIYMEHT U 3HaueHHe (yHKIIUH,
o0iacTe ompeAeneHUs M MHOXECTBO 3HadeHHUH (YHKIMM, TpaduK 3aBUCUMOCTH, Tpaduk
GyHKUMU, HYId (QYHKIUH, MOPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTAHHME HAa YHUCIOBOM
MIPOMEKYTKe, yObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOoJblllee M HAaWMEHbIIEEe 3HAYCHUE
(YHKIMU Ha YHCIOBOM IPOMEXYTKE, MEepHOANUecKass (YHKIUS, MePHOM, YeTHAs W HEYEeTHas
GbyHKIUY;

- ONIEpUPOBATH MOHATHAMU: IIPsIMast K 00paTHAst MPONIOPLUUOHAIBHOCTD, TMHEHHAs, KBaipaTHYHasl,
jorapupmMuuecKkas v rnokasareiabHas QyHKIIMU, TPUTOHOMETPUUECKUE (PYHKIUH;

- OTIpeneNsATh 3HaYeHNEe (PYHKIMH 0 3HAYSHHIO apryMEeHTa MPU Pa3IMYHBIX CIIOCO0ax 3alaHus
GbyHKINY;

- CTPOUTD IpauKu U3yYCHHBIX (YHKIUH;

- OIIUCHIBATH 10 I'pauKy U B IPOCTEHIINX CiIydasx Mo (popmMysie noBeJeHUe U CBOCTBA (DyHKIMIA,
HaXOJUTh 10 rpaduKy pyHKINU HanOOIbIINE U HAUMEHBIINE 3HAYCHUS;



- CTpOUTHb 3CKU3 rpaduka (YHKIMH, YIAOBJIETBOPAIOIIECH INPUBEICHHOMY HAOOpY YCIOBHIl
(mpoMexXyTKH BO3pacTaHHsA/yObIBaHMs, 3HaYeHHE (YHKIMA B 33JaHHOW TOYKE, TOYKHU
HKCTPEMYMOB, ACUMITOTHI, HYJIH (PYHKIUH U T.1.);

- peuath ypaBHEHUs, MPOCTEHIINE CUCTEMbl ypaBHEHUH, UCMONb3Yys CBOMCTBA (DYHKIMH M MX
rpaduKoB.

B noBceiHEeBHOM KU3HU U ITPU U3YUEHHUH JIPYTUX YUEOHBIX PEAMETOB:

- OompenensaTh Mo TpaduKaM M MCIONb30BaTh JUIS PEIICHHS NPUKIAAHBIX 33734 CBOMCTBa
peabHBIX MPOIECCOB M 3aBUCUMOCTEN (HamOONIbLIME W HAUMEHBIIUE 3HAYCHMS, MPOMEKYTKU
BO3pAcCTaHMs U yOBIBaHUS (PYHKLUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, aCHUMIITOTBI, IEPUOJ U
T.IL.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYAllNH;

OTIpPeNIeNATH IO TpauKaM MPOCTEHIINE XapaKTEPUCTUKU TEPHOANYECKUX MTPOIIECCOB B OMOJIOTHH,
HSKOHOMHKE, MY3bIKE, PAIHOCBSI3U U JIp. (aMIUIUTY/a, IEPUOA U T.I1.).

Dnemenmul Mamemamuiecko20 aHaiu3a:

- ONEPUPOBAThH MOHATUSAME: POU3BOIHAS (DYHKIIMH B TOYKE, KacaTelbHas K TpaQuKy (QyHKIUH,
MIPOU3BOIHAS (PYHKITHH;

- BBIYUCIIATH IPOM3BOIHYIO OJIHOUJIEHA, MHOTOYJIEHA, KBaIPATHOTO KOPHS, MPOU3BOAHYIO CYMMBbI
hyHKIIHI;

- BBIYUCIIATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (QYHKIIMI 1 UX KOMOWHAIMIA, UCTIONB3YS CIIPAaBOYHBIE
MaTepHualbl;

- MCCJENOBaTh B MPOCTEHINNX CIy4asx (YHKIMM HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIBIINE U
HavMEHbIINE 3HAUCHHs (QYHKIHMH, CTPOUTh TpadUKH MHOTOWIEHOB U  INPOCTEUIINX
pannoHAIBHBIX (YHKIMHA C UCIIOIB30BAHNEM allapaTa MaTeMaTHYECKOTO aHaN3a.

B noBce1HEBHOI KU3HU U TIPU U3YYSHHUH APYTUX yIeOHBIX MPEIMETOB:

- pemaTh NPUKJIAJHbIE 3a/1a4 U3 OUOIOTUH, (PU3UKH, XUMHU, SKOHOMHUKH U APYTHX MPEIMETOB,
CBSI3aHHBIE C UCCIIEJJOBAHUEM XapaKTEPUCTHK PEalIbHBIX MPOILECCOB, HAXOXKIEHUEM HauOOIbIINX
Y HaUMEHBIINX 3HA4YC€HUH, CKOPOCTH U YCKOPEHUS H T.I1.;

- HHTEPIPETHPOBATH TIOJTYICHHBIC PE3yIbTATHL.

Cmamucmuxa u meopus 8eposmuocmel, 102UKa U KOMOUHAMOPUKA:

- HMETh IPEACTABICHUE O JUCKPETHBIX W HENPEPHIBHBIX CIyYalHBIX BEJIMYMHAX U
pacrpeiesieHusIX, O He3aBUCUMOCTH CIIy4alHbIX BEJIUYMH;

- UMETh NMPEJICTABICHUE O MATEMATUYECKOM OKHIAHUU U JUCTIEPCUU CITyYaHBIX BEJIMYHH;

- UMETh TMPEJCTABICHWE O HOPMAJIbHOM pPACIPEICIICHUM W NpUMEPAX HOPMAJIbHO
pacupeelIeHHbIX CIIyYalHbIX BEIUYUH;

- MIOHUMATh CYTh 3aKOHa OOJIBIIUX YHCENl U BBIOOPOUHOTO METOa U3MEPEHHUS BEPOSITHOCTEIH;

- UMETh MpeJCTaBICHUE 00 YCIOBHOI BEPOSTHOCTH M O MOJHOW BEPOATHOCTH, IPUMEHATH UX B
peleHnn 3a1ay;

- UMETh MIPEJCTABICHUE O BAXHBIX YaCTHBIX BUJIAX PACHPEACICHUN U IPUMEHATh UX B PELICHUU
3a1ad4;

- UMETH NPEJICTABIEHNE O KOPPEIALMU CIIyYalHbIX BEJIMYNH, O JTUHEUHOU PETPECCHUH.

B noBceHEBHOM KU3HU U IIPY U3YYEHUU JPYTUX MPEIMETOB:

- BBIYUCJISITh WM OLIEHUBATh BEPOSITHOCTU COOBITUI B pEaIbHOM JKU3HHU;

- BBIOMPATH TIOJXOISIINE METO/IBI MPEACTABIICHUS M 00pPa0OTKH TaHHBIX;



- YMETh pemiaTh HECJIOXKHBIC 3a7a4l Ha MPUMEHEHHE 3aKOHAa OOJBIIMX YHCET B COLUOJIOTHH,
CTpPaxOBaHMUM, 3/IPABOOXPAHEHHM, OOECTCUCHHH O€30MacCHOCTH HACENEHUS B YpPE3BbIYATHBIX
CUTYaIUsX.

Texcmosvie 3a0auu.

- pemaTL 3a1a49Yn paSHI)IX THUIIOB, B TOM YHMCIJIC 3aja4H HOBI)IHICHHOfI TPYI[HOCTI/I;

- BBIGI/IpaTb OHTI/IMaJIBHBIf/i METO/ peH.IeHI/ISI 3aJa4i, paCCManI/IBaSI pa3JII/I‘-IHBIe MCTOABI,

- CTPOUTH MOJIEJh PEIICHUS 3a/1a4H, POBOIUTH TOKA3aTeIbHbIE PACCYKICHHUS;

- pemaTh 3a/1a4u, TpeOyromme nepedopa BAPHAHTOB, IPOBEPKH YCIOBHIA, BEIOOpA ONTHMAIBLHOTO
pe3yJbrarta;

- aHaJ'II/I?,I/IpOBaTI) nu I/IHTepHpeTI/IpOBaTB pe3YJII)TaTI)I B KOHTCKCTC yCJ'IOBI/ISI 3aJa4u, BI)I6I/IpaTI>
pelIeHus, He TPOTHBOPEYAIUE KOHTEKCTY;

- IEPEBOJUTH MIPH PEIICHUH 3aJaud HHPOPMAINIO U3 OAHONH (OPMBI B IPYT'YIO, UCTIONB3YS MPHU
HEOOXOIUMOCTH CXEMBbI, TaOJIUIIBI, TpadKH, TUATPAMMBI,

B noBcetHEBHOM KU3HU U NIPU U3YUYEHUU JPYIUX NIPEIMETOB:

- pemaTL HpaKTI/ILICCKI/IC 3a1a4YU1 U 3a1a4U U3 )prer HpeI[MCTOB.

T'eomempus:

- ONEpHpOBATH MOHATUAMHU: TOYKA, MpsMasi, IUIOCKOCTh B MPOCTPAHCTBE, MapauleIbHOCTb U
MEPIICHAUKYIISIPHOCTD MIPSIMBIX M ITIOCKOCTEH;

- IPUMEHSATSH /ISl PEUICHHUS 33/1a4 TeOMEeTpHUecKre (aKThl, €CITU YCIOBHUS MPUMEHEHUS 3aJaHbl B
ABHOH (opme;

- pelaTh 3aJja4y Ha HaX0XKJI€HHE FeOMETPHUUECKUX BEIMUYHUH [0 00pa3aM WiH alropuTMam;

- 1e1aTh (BBIHOCHBIE) IJIOCKHUE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UIyp, B TOM UUCIIE PUCOBATh
BHUJ CBEPXY, COOKY, CTPOUTH CEUSHHSI MHOTOTPaHHUKOB,

- U3BJICKaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HMH()OPMAIHIO O TE€OMETPUUECKUX (PUTYpax,
MIPECTABICHHYIO Ha YepTexkKax;

- IPUMEHATh I'eOMeTpuYecKue (akThl Uil PEUIeHHs 3a/Jay, B TOM YHUCIE IpeIrojararimx
HECKOJIBKO IIaroB PeIIeHMS,

- OTIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B MMPOCTPAHCTBE;

- (hopMynUpOBATh CBOWCTBA M MPU3HAKH (pUTyD;

- IOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKACHUS;

- BJIQJIETh CTAaHIAPTHOM Kiaccu(UKalnuedl NpoCcTpaHCTBEHHBIX (GUryp (MMpamMHbl, NPU3MBIL,
napaJijiesienuneabl);

- HAXO/IUTh 0OBEMBI U TUIOIA/IA TIOBEPXHOCTEH T€OMETPUIECKHX TEJ C IPUMEHEHUEM (POPMYIT;

- BBIYUCIIATH PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.

B noBceHeBHOI KU3HU U TIPU U3YyYEHUU APYTUX NPEIMETOB:

- ICTI0JIb30BaTh CBOMCTBA FEOMETPUYECKUX (QUTYp JUIs pEeLeHH 3a1a4 IPAKTHYECKOT0 Xapakrepa
Y 3a/1a4 U3 JpYrux 00J1acTei 3HaHUH.

BekTopsl 1 KOOPIUHATHI B IPOCTPAHCTBE:

- ONEPHPOBATH MOHATUAMHU JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEKIAY BEKTOpPaMH, CKaJIsIpHOE NMPOU3BEICHHE
BEKTOPOB, KOJIJINHEAPHBIE BEKTOPBI;

- HAXOJIUTh PACCTOSTHHE MEXIY IBYyMsI TOUKaMH, CYMMY BEKTOPOB M NPOHM3BEICHUE BEKTOpa Ha
YHCII0, YTOJI MEXIY BEKTOPaMH, CKAISIPHOE IMPOW3BEICHHE, PACKIaJbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

- 3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM cHCTEME KOOPHMHAT;



- pemaTh MPOCTEHINE 3a/1a4l BBEICHUEM BEKTOPHOTO Oa3uca.

Hcmopus mamemamuxu:

- PEJCTABIATh BKJIA/ BHIJAIOIINXCS MAaTEMAaTUKOB B Pa3BUTUE MATEMATUKN U MHBIX HAYYHBIX
oOJacreii;

- IOHUMATh POJIb MATEMATUKU B pa3BUTHU Poccun.

MeToapl MATEMATHKH

- UCTIOJIb30BAaTh OCHOBHBIE METO/IbI I0Ka3aTEIbCTBA, IPOBOAUTH JOKA3ATEIbCTBO U BBHIMOJIHATh
OIIPOBEPIKEHUE;

- IPUMEHATH OCHOBHBIE METO/IbI PEIICHUS MATEMATUUECKUX 3a]1a4;

- Ha OCHOBE MaT€MaTUYECKNX 3aKOHOMEPHOCTEN B MIPUPOJIE XapaAKTEPU30BATh KPACOTy U
COBEPILIECHCTBO OKPYKAIOIIEr0 MUPa U IPOU3BEAECHUN HCKYCCTBA;

- IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
MpY PEUICHUH MaTEMATUYECKHUX 3aa4.

BoInycKHUK HA yriy0JIeHHOM YpPOBHE€ HAY4YHUTCS:

Onemenmol meopuu MHONCECME U MAMEMAMUYECKOU TOSUKU.:

- CcBOOOJHO ONEpPUPOBATH MNOHATUSMM: KOHEYHOE MHOXECTBO, 3JEMEHT MHOXECTBA,
MIOJIMHOXECTBO, TlepeceueHre, 0ObeAMHEHHE U Pa3HOCTh MHOXECTB, YMCIOBbIE MHOXECTBA Ha
KOOpJAMHATHOM IIPSIMON, OTPE30K, HHTEPBAJI, IOJIyMHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOUKOM,
rpaduueckoe npeacTaBieHue MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

- 3a/1aBaTh MHO>KECTBA MIEPEUNCIICHUEM U XapaKTePUCTUYECKUM CBOMCTBOM;

- ONEepUpoBaTh MOHATHUAMHU: YTBEP)KICHHUE, OTPHUIIAHUE YTBEPXKACHMS, MUCTUHHBIE W JIOXKHBIE
YTBEP)KJCHHS, IPUUMHA, CJIEICTBUE, YACTHBIN clTydail 00IIero yTBep KIeHHs, KOHTPIPUMED;

- IPOBEPATH NPUHAAJICIKHOCTD JIEMEHTA MHOKECTBY;

- HaXOJIUTh IiepeceyeHre U 00beJUHEHIE MHOKECTB, B TOM YHCJIE TIPECTABICHHBIX Ipaduuecku
Ha YUCJIOBOM IPSIMOM M HA KOOPAMUHATHOM INIOCKOCTH;

- IPOBOJUTH JOKa3aTeIbHBIE PACCYKICHHS 1T 000CHOBAHHS UCTUHHOCTH YTBEPKICHUH.

B noBceiHEBHOM KM3HU U IIPU U3YUYEHHUH IPYTHX IPEIMETOB:

- ACII0JIb30BaTh YHCJIOBBIE MHOKECTBA HA KOOPIMHATHOM MPAMON U Ha KOOPJAMHATHOM MIOCKOCTH
JUIS1 OTIMCAHUSI PEATTBHBIX MPOIIECCOB U SIBICHUM;

- TIPOBOJIUTH JIOKA3aTeIbHbIE PACCY)KIEHHUSI B CUTyalUsIX IMOBCEIHEBHOW >KU3HHU, NMPHU PELICHUU
3a/1a4 U3 Ipyrux NpeIMeToB

Yucna u 6blpAJNCEHUA.
- CBO60,Z[H0 OIICpHUPOBATH TNOHATUAMU: HATYPAJIBHOC YUCIIO, MHOXKXCCTBO HATYPAJIbHBIX YHCCII,

1[eJI0€ YKCJI0, MHOKECTBO ILIETBIX YMCE, OOBIKHOBEHHAs IPOOb, NECATHYHAs IPO0b, CMEIIaHHOEe
YUCJI0, PALMOHAIBHOE YMCIIO, MHOXECTBO PALMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YUCIIO,
KOpPEHb CTENEHU N, IEUCTBUTEIBHOE YU CII0, MHOKECTBO JIEMCTBUTEIIBHBIX UHCEI, TEOMETPUUECKAS
HWHTEPNpPETALUs HATYPAIbHBIX, LIEJbIX, PAIUOHATBHBIX, ICICTBUTEIIBHBIX YUCEIT;

- MIOHUMATh U OOBSICHATH PA3HUILY MEXKAY MO3UIIMOHHON M HETO3UIIMOHHON CHCTeMaMU 3aIllicu
YUCElT;

- IEPEBOIUTH YKCJIa U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

- IOKa3bIBaTh U MCIIOJIb30BaTh MPU3HAKUA JEIUMOCTH CYMMbI U TPOU3BENCHHUS MPU BBITIOJIHEHUN
BBIYMCIICHUM U PEIICHUU 3a/aY;

- BBIIIOJIHATH OKPYIJVIEHUE PALMOHAJIBHBIX U UPPALMOHAJIBHBIX YUCEN C 3aJaHHOU TOYHOCTHIO;

- CpaBHUBATh JICWCTBUTENbHBIC YHCIIA PA3HBIMH CIIOCO0aMU;



- YINOPSIOYMBATh YHUCIA, 3allUCAaHHbIE B BHJE€ OOBIKHOBEHHOM M JECATUYHON IpoOH, uucia,
3arvcaHHbIe C UCTIOIBb30BaHUEM apu(METUIECKOTO KBaIPATHOTO KOPHSI, KOPHEH cTeneHu 0obIie
2;

- Haxoauts HOJI u HOK pa3HbiMu crioco®6aMu ¥ HCHOIB30BATh MX MPH PEIICHUH 3a/1a4;

- BBIIIOJIHATH BBIYUCIICHUS U TPE0Opa30BaHNUs BBIPAXKEHUH, COJIEpKAILUX AEHCTBUTEIbHBIEC YNCIIA,
B TOM YHUCJI€ KOPHHU HATypaJbHbBIX CTEIIEHEH;

- BBINOJIHATH  CTAaHJAAPTHBIE  TOXIECTBEHHbIE MNpeoOpa3oBaHUS  TPUTOHOMETPHUYECKUX,
J0rapupMHUECKUX, CTENIEHHBIX, UPPALIUOHATIBHBIX BBIPAYKCHHH.

B noBcenHeBHOM KU3HU U IIPU U3YUYEHUH IPYIUX IIPEIMETOB!

- BBINOJIHATh U OOBACHATh CPAaBHEHHE PE3yJbTaTOB BBIYMCICHWN NMPH PEIIEHUH MPAKTUYECKUX
3a/1a4, B TOM YUCJI€ MPUOIMKEHHBIX BBIUMCICHHUM, HCIIOJIB3YsI pa3HbIE CIIOCOObI CpaBHEHUI;

- 3aMHUCHIBaTh, CPAaBHUBATh, OKPYIJISITh YUCJIOBBIE JaHHBIE PEAJIbHBIX BEJIMYMH C UCII0JIb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

- COCTaBJIITb M OLCHHBATb PpPA3HbBIMU CIoco0aMH YHCIIOBEIE BBIPAXXCHHUA IIpU PCUHICHHUU
MPAaKTUYCCKHUX 3aJia4 U 3a4a4 U3 APYTux yT-Ie6HI)IX npeamMETOB.

YPaGHeHu}Z u HepaeeHcmea.
- CBO60,I[HO OIICPHUPOBATL MOHATHAMMA: YPABHCHHUC, HCPABCHCTBO, PABHOCUJIbHBIC YPABHCHUSA U

HEPABCHCTBA, YPAaBHCHHME, SBIAIONICECS CIECICTBUEM JPYrOro YpPaBHECHMs, YypaBHEHHUS,
PaBHOCHUJIbHBIE HA MHOKECTBE, PABHOCHJIbHBIE ITPE00pa30BaHusl YypaBHEHHUI;

- pemath pa3Hble BHJbl YPaBHEHMM M HEPABEHCTB M MX CUCTEM, B TOM 4MCIE HEKOTOpBIE
ypaBHeHuUs1 3-ii u 4-ii cTeneHeil, poOHO-pallMOHAIbHbBIE U UPPALIMOHAJIBHBIE,

- OBJAJeTh OCHOBHBIMM THIIAMHM II0Ka3aTEJbHBIX, JIOTAapU(PMHUUECKUX, HPPALUOHAIbHBIX,
CTETIEHHBIX YPaBHEHUN U HEPABEHCTB M CTAHJAPTHBIMH METOAAMH MX PEIICHUN U MPUMEHSTh UX
IIpY pELICHNUH 3a]1aY;

- IPUMEHATH TEOpEMY be3y K pelieHuIo0 ypaBHEHUH;

- IPUMEHATh TeopeMy Buera 1715 pereHust HEKOTOPhIX YPaBHEHUI CTEIIEHU BBILLIE BTOPOH;

- IOHUMAaTh CMBIC]I TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCWJIBHBIX ITPE0Opa30BaHUAX YpaBHEHUH 1
YMETb UX JI0Ka3bIBaTh;

- BJAJIeTh METOJAMH PEIICHUS YpPAaBHEHUH, HEPABEHCTB U MX CHCTEM, YMETb BBIOMpAaThb METOJ
peteHust 1 000CHOBBIBAThH CBOI BHIOOD;

- HCIOJIb30BaTh METOJ HHTEPBAJIOB JJIsi pEIIEHUS HEPaBEHCTB, B TOM 4YHCIE JIpOoOHO-
palMOHANIBHBIX U BKJIFOUAIOUIMX B ¢€0s1 MPPAllMOHAJIbHBIE BBIPAKEHMUS,;

- pewaTth anreOpanyeckue ypaBHEHUS M HEPABEHCTBA W MX CHCTEMBbI C IapamMeTpaMu
anreOpanyecKuM U rpaUuecKuM METOJaMU;

- BJIaJIETh Pa3HbIMHU METO/IAMHU JJOKa3aTEJIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LENIBIX YUCIIAX;

- HM300paxkaTb MHOXKECTBA HA IUIOCKOCTH, 33JaBa€Mble YpaBHEHMSMHU, HEPABEHCTBAMHU M HX
CUCTEMAaMHU;

- CBOOO/IHO HCIIONIb30BaTh TOKACCTBEHHBIE TIPE0OPa30BaHus MPHU PEIICHUN YPAaBHEHUH U CUCTEM
YpaBHEHUI

B noBcenHEBHOM KU3HU U IIPU U3YUYECHHUH IPYIMX IPEIMETOB:

- COCTaBJIATh U PELIATh YPAaBHEHUS, HEPABCHCTBA, MX CHUCTEMBI IPU PEIICHUU 3a1ad APYTUX
y4eOHBIX MPEAMETOB;

- BBIIOJHATh OLEHKY MPaBIONOAOOUS pPEe3ylbTaTOB, MOIYYaEMbIX INPU PELICHUH Pa3IMUHBIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM IIPU PELICHUH 3a7a4 IPYTUX YUeOHBIX IPEIMETOB;



- COCTaBJIATh M PEIIaTh YPAaBHECHUS W HEPABEHCTBA C MapaMeTPaMHM MPHU PEIICHUH 3a7ad JPYTUX
y4eOHBIX MPEAMETOB;

- COCTaBJISITh YpaBHEHHUE, HEPABEHCTBO WIIM UX CUCTEMY, OTIMCHIBAIOIITNE PEATbHYIO CUTYAIUIO UITU
MPUKIIAJIHYIO 3a/1a4y, HHTEPIPETUPOBAThH MOJTYYCHHBIC PE3YIIbTATHL;

- HCIIOJIB30BaTh MPOTPAMMHBIC CpPEACTBA IPH PEHICHUH OTIENBHBIX KIACCOB YPaBHEHUH U
HEPABEHCTB.

Dynryuu:

- BJIQJICTh MOHATHUAMU: 3aBUCUMOCTh BEJIMYUH, (YHKIUS, apryMEHT M 3HaueHue (QyHKLUH,
0o0JacTh oOmpeneseHUusT W MHOXKECTBO 3HAUCHMH (YHKIHMH, TpapuK 3aBUCUMOCTH, Tpadux
GyHKIMU, HYTd (QYHKOUH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3pACTaHHUE HA YHCIOBOM
MIPOMEKYTKe, yObIBaHME Ha YHCJIOBOM IPOMEXYTKe, HauOoJyiplllee W HauMEHbIee 3HaYCHHE
(YHKIMU HAa YUCIOBOM IPOMEXYTKE, MepHOoAruecKas (YHKIUS, MEePHOM, YeTHAs M HeYeTHas
(GyHKINYU; yMETh IPUMEHATh 3TH MOHATHS IPU PELICHNH 3a/1a4;

- BJIQJICTh NMOHATHUEM CTEeNeHHas (DYHKIUSA; CTPOUTH €€ rpaduk U yMEeTh NMPUMEHSITh CBOMCTBA
CTENEHHON (YHKIIMM IIPH PEIICHUH 3a]1aY;

- BJIQJICTh MOHATUAMHU IOKa3aTeNbHast (YHKIMS, SKCIIOHEHTA; CTPOUTh MX T'padUKd U yYMETh
MIPUMEHSATH CBOICTBA MOKA3aTeIbHON (PYHKIUH ITPH PELLICHUH 3a/1a4;

- BJaJIeTh MOHATUEM Jorapupmuueckas (QyHKIMs; CTPOUTh €€ rpaduk U yMeTb NPUMEHSThH
CBOIcTBa Jorapugmuueckoi GQyHKIMU IPHU PELICHUHN 3a]1aY;

- BJIaJIETh MOHATUSMHU TPUTOHOMETPUYECKUE (PYHKIUH; CTPOUTH UX TPapUKU U yMETh IPUMEHSTh
CBOWCTBAa TPUTOHOMETPHUECKUX (DYHKLMI NPU pEIICHUH 3a/1a4;

- BJIaJIeTh MOHATHEM 00paTHast (PyHKIMS; IPUMEHSATH 3TO MOHATUE MPH PEIICHUH 33/]a4;

- IpPUMEHATh MpPU pEIIEHWH 334ad CBOWCTBA (PYHKUMMI: YETHOCTh, NEPUOIUYHOCTb,
OTPaHUYEHHOCTB;

- IPUMEHSATH [IPH PELICHUH 3a7a4 MpeoOpa3oBaHus rpauKoB (yHKIHIA;

- BIIAQJETh TMOHATHUSAMHU YMCJIOBas IOCIENOBATEIbHOCTh, apU(PMeTHdecKas U TeoMeTpudecKas
IIPOrPECCHUS;

- TIPUMEHSATH MPHU PELIEHUH 3aJlay CBOMCTBA M MPU3HAKK apUPMETHUECKOH U IeOMEeTpUUYECKOM
IIPOTPECCHUH.

B noBceiHEBHOM KU3HU U IPU U3YYCHHUU JPYTUX Y4EOHBIX MPEIMETOB:

- ompenensaTh Mo rpaduKkaM M HCIONb30BaTh U PELICHHMS MNPUKIAJHBIX 3a/1ad CBOMCTBa
peabHBIX MPOLIECCOB M 3aBUCUMOCTEH (HamOOJIbLIME W HAUMEHBIIUE 3HAYCHMS, IPOMEKYTKU
BO3pacTaHusi W YObIBaHUS (YHKIMHM, HPOMEXYTKH 3HAKOINOCTOSHCTBA, ACUMMTOTHI, TOYKHU
neperuoa, nepuoja u T.11.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYALlUH;

- ompeneisATh NO rpagukaM HpOCTEHIINE XapaKTEPUCTUKU IEPUOAMYECKHX IPOLECCOB B
06M0JI0THH, SKOHOMUKE, MY3bIKE, PAIHOCBA3H U JIp. (aMILIUTYa, IEPUOA U T.I1.).

Dnemenmvl MamemMamu4ecko20 aHaiu3a.:

- BIIQJICTh MIOHSATHEM OECKOHEUHO YOBIBAIOIIAsl TEOMETPHUECKAs MPOTPECCHUS U YMETh IPUMEHSATh
€ro IpHU PelIeHUH 3a7a4;

- MPUMEHSTH JJIs1 PEIICHUS 33]1a4 TCOPHIO MPEIEIIOB;

- BIIAAETh IIOHATHAMH OECKOHEYHO OOJbIIMe W OECKOHEYHO MaJlble  YHUCIIOBLIE
MOCJIEI0BATEIbBHOCT U YMETh CpaBHUBAaTh OECKOHEYHO OObIIMe W OECKOHEYHO MaJbie
IIOCJIEA0BATEILHOCTH;

- BIAJCTh MOHATUAMU: IPOU3BOIHAA (DYHKIIMU B TOUKE, TPOU3BOAHAS (PYHKIIUU;



- BBIYMCIISATH IPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIUI 1 UX KOMOUHALUH;

- UCCIIEZIOBATh (DYHKIIMH Ha MOHOTOHHOCTH U SKCTPEMYMBI;

- CTPOUTD IpadUKu U IPUMEHSATH K PEIICHUIO 33/1a4, B TOM YHCIIE C TapaMeTPOM;

- BJIJIeTh MOHATHEM KacaTellbHas K rpaduky QyHKIUM U yMETh NPUMEHSTH €ro NpU peLIeHun
3az1ay;

- BIAJETh MOHATUSAMU NepBooOpa3Has (yHKIMS, ONpeIeICHHbINA HHTETPal;

- mpuMeHATh TeopemMy HproTona—JIeiiOHNIa 1 ee ciaeaCTBUA Ui PELICHHUS 3a1a4.

B noBceiHEBHOM KU3HU U IPU U3YUEHHUU JPYTUX YYEOHBIX MPEAMETOB:

- pelaTh NpUKJIaJHbIe 3a/1a4 U3 OUOJIOTUH, (PU3UKH, XUMHUH, SKOHOMHUKH U APYIHX MIPEIMETOB,
CBSI3aHHBIE C UCCIIENOBAHUEM XaPaKTEPUCTUK ITPOLIECCOB;

- UHTEPIIPETUPOBATH MOJYYECHHBIE PE3YJIBTATHI.

Cmamucmuxa u meopusi 6epOSImHOCMell, 102UKA U KOMOUHAMOPUKA.:

- ONEpUPOBATh OCHOBHBIMHU OTHCATEIHHBIMHM XapaKTEPUCTUKAMHU YHCIOBOTO HaOOpa, MOHATHEM
reHepabHasi COBOKYITHOCTh ¥ BEIOOPKOM U3 HEE,

- ONepUpoOBaTh MOHATHSIMHU: YACTOTA U BEPOATHOCTH COOBITHS, CymMMa M TIPOU3BEICHUE
BEPOSITHOCTEH, BEIYUCIISTh BEPOSATHOCTU COOBITHIA HA OCHOBE TIOJICYETA YHCIIA UCXO/IOB;

- BIaJIeTh OCHOBHBIMH MOHSATUSIMU KOMOMHATOPUKH U YMETh UX MPUMEHSTH MPU PEIICHUH 3aa4;
- UIMETh MPEJICTaBIICHHE 00 OCHOBaX TCOPUHU BEPOSITHOCTEH;

- UMETh TPEJACTABICHHE O JUCKPETHBIX W HENPEPHIBHBIX CIIy4alWHBIX BEIUYWHAX U
pacrpeesieHusIX, 0 He3aBUCUMOCTH CITyYalHbBIX BEJIMYUH;

- UMETh MPEJICTABJICHUE 0 MATEMATUYECKOM OKUJIAHUU U JUCTIEPCUU CITYHYaHBIX BEJTUYMH;

- IMETh MPEJICTABICHUE O COBMECTHBIX PaCIPEICICHHUSIX CIIyYalHbIX BEJIMYUH;

- IOHUMATh CYTh 3aKOHA OOJIBIIIMX YUCET M BBIOOPOYHOTO METO/Ia M3MEPEHUS BEPOSTHOCTEH;

- WMETh TIPEACTaBICHHE O HOPMAJIBLHOM pacHpelesieHnd W TNpuMepax HOPMaJbHO
pacrpeieICHHbIX CIIy4allHbIX BEJIUYHH;

- UMETbh NMPEJICTABIICHUE O KOPPEISALNU CTyYalHbIX BEJIMYUH.

B noBcenHeBHOM KU3HM | MPU U3YUYEHUHU APYTUX MPEIMETOB:

- BBIYUCJISITH WM OLIEHUBATH BEPOSITHOCTUA COOBITUN B PEaTbHOM KU3HH;

- BBIOUpATh METO/IBI TOJAXO/ISIIETO MPEICTABICHUS U 00pabOTKH JaHHBIX

Texcmosuvie sadalm:

- pemaTh pa3Hble 3a/1a4K MOBBIIICHHOW TPYTHOCTH;

- AHAJIM3UPOBATh YCJIOBHUC 3a1a4H, BI)I6I/IpaTI) ONTUMAJILHBIN MCTO PCUICHUA 3aJa4u,
paccMatpuBas pa3iIuyHbIE METOBL;

- CTPOUTH MOZACIIb PCHICHUA 3a1da4H, IPOBOJUTH JOKA3aTCIbHBIC PACCYXACHUS IPU PCUHICHUN
3a/1a4u;

- pemarp 3a1a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA, BRIOOPA ONTUMATBHOTO
pe3yibTara;

- AHAJIM3UPOBATH U MHTCPIIPCTUPOBATH MOJTYUCHHBIC PCIICHNA B KOHTCKCTC YCJIOBUA 3a/1a4H,
BBIOMPATH pEIICHNUs], He IPOTUBOPEYAIe KOHTEKCTY;

- IEPEBOJIUTH MPU PELICHUH 3a7a4u HHPOPMAIUIO U3 OJHON (POPMBI 3aMKCH B JPYTYIO,
WCIIONB3YS IPH HEOOXOIUMOCTH CXEMbI, TAOJIHIIBI, Tpa(UKHU, THArPaMMBI.

B noBcetHEBHOM KU3HU U IPU U3YUYEHUU JPYIUX NIPEIMETOB:

- pe€liaTh MPAKTUYCCKUC 3aJa4u U 3aJa4Yu U3 JPYrux rnpeamMeToB.

Teomempusi:



- BJIaACTb TCOMETPUUCCKUMU IMOHATHUAMU IIPHU PCUHICHUHN 3a4a4 U IMPOBCACHUN MATCMATUYCCKUX
pacCyXIeHHI;

- CaMOCTOSATENHHO (POPMYITHPOBATH ONPEAEICHUS TEOMETPUUECKHX (DUTYD, BBIBUTATH TUTIOTE3bI
0 HOBBIX CBOMCTBAxX M MPU3HAKAX T€OMETPUUECKUX (PUTYp U 00OCHOBBIBATH HIIM ONPOBEPTraTh HX,
00001aTh WM KOHKPETU3UPOBATh pE3yJbTaTbl HAa HOBBIX Kiaccax (QUryp, MNpoBOIUTH B
HECJIOXHBIX CITy4yasx Kilaccu(uKauo GUryp no pa3aindyHbIM OCHOBAHUSIM,

- HCCIeNoBaTh YEpTEXH, BKIOYas KOMOMHammu (uryp, W3BIEKaTh, HHTEPIPETHPOBATH M
peoOpa3oBbIBaTH HHPOPMAITUIO, TIPEICTABICHHYIO Ha YepTexkKax;

- pemarh 3aa4d T€OMETPUYECKOIO COJIEPKAHUsI, B TOM YHUCJIE B CUTyalUsiX, KOTJa aJlfOPUTM
pelieHus He ClenyeT SBHO M3 YCJOBHS, BBINOJHATH HEOOXOIWMBIE JUIsl pElIeHHs 3alayu
AOMOJIHUTCIIBbHBIC IMTOCTPOCHUS, UCCIICA0BATL BO3MOKHOCTb IIPUMCHCHUA TCOPEM U q)OpMyJI JJIsL
pelIeHus 3a/1ay;

- yMeTh POpPMYITUPOBATH U T0KA3BIBATH TEOMETPUUECKUE YTBEPIKICHUS;

- BJIAJIETh MTOHATUSAMM CTEPEOMETPHUU: PU3MA, TapAJLIEIeUIE ], MTMPaMH/Ia, TETPAIP;

- UMETh IMpeICTaBIEHUsI 00 aKCHOMaX CTEPEOMETPUH U CIEACTBUSIX U3 HUX U YMETh MPUMEHSITh
HX IIPU PELICHUHN 3a7a4;

- YMCTb CTPOUTH CCYCHHUA MHOTOTPAHHHUKOB C UCITIOJIb30BAHUCM PA3JIMYHBIX MCTOAOB, B TOM YHCJIC
Y METOJIA CJIE/IOB;

- UIMETh NPEJICTABICHUE O CKPEIIMBAIOIINXCA MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh YroJl U
PACCTOAHUEC MCIKAY HUMU,

- IPUMEHATH TEOPEMBI O MMAPAJUICIBHOCTH MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE IPU PELICHUU
3a7ad4;

- YMETh IPUMEHSATH MapajieIbHOE TPOSKTUPOBAHUE I U300paxeHus QPUryp;

- YMETb [IPUMEHSATH MEPIEHAUKYIIPHOCTH NPSMOMN U IUIOCKOCTH MPU PELICHUH 3a4a4;

- BJIQJACTh MNOHATHAMHU OPTOTOHAJIBHOC IMPOCKTHPOBAHUEC, HAKIIOHHBIC W HX IPOCKOHWH, YMCTbH
NPUMEHATh TEOPEMY O TPEX NEPHEHAUKYIISAPAX IIPH PELICHUH 3a1a4;

- BJIAJIETh TIOHATUSMHU PACCTOSTHHE MEXAy GUTYpamMH B IMPOCTPAHCTBE, OOIIUN MEPICHIUKYIISP
JIBYX CKPEIMBAKOLIUXCS IPSIMBIX U YMETh IPUMEHATh UX [IPU PELICHUHU 3a/a4;

- BJIaJICTh MMOHATHUEM YI'OJI MEXKOY HpSIMOfI H INIOCKOCTBIO U YMETH NPUMCHSATDH €TI0 IIPpU pCIICHUN
3a/1a4;

- BJIaACTh MNOHATUAMU ﬂByrpaHHLIﬁ yYroj, yrojia MeEXAy INUIOCKOCTAMH, MNCPHCHAUKYIAPHBIC
IUIOCKOCTH U YMETh IPUMEHSTh UX IIPU PELIEHUHU 3a1aY;

- BJIaJIETh NOHATUSAMHU NPU3Ma, NapaJieenune]] U NTPUMEHATh CBOMCTBA Napajlieenuneaa npu
pEILICHUH 3a/1a4;

- BJIAACTh IIOHATHUEM Hpi[MOerJII:HI:Iﬁ napauiCJICminea U MpuMEHATh €ro Npyu pCICHUMA 3a1a4,

- BJIAQACTh MOHATHUAMU NUPpaMUa, BUABI MMUPAMHU[, 3JICMCHTLL HpaBHHBHOﬁ nupamMuibl 1 YyMCTb
NPUMEHSATH UX MPU PELICHUH 3a/1a4;

- UIMETh MPEJCTABICHUE O TeopeMe Dilliepa, MPaBUIbHBIX MHOTOTPAHHUKAX;

- BJIAJIETh MOHATUEM IUIOLIAM MOBEPXHOCTEH MHOTOIPAaHHHMKOB M YMETh IPUMEHSTH €ro IpHU
pELICHUH 3a/1a4;

- BJIQJICTh MOHATHAMHU Teja BpalleHus (IMIUHIP, KOHYC, map U cdepa), UX CeUeHHUs U yMETh
NPUMEHSATH UX NPU PELICHUH 3a/1a4;

- BJIAJETh MTOHATUSAMH KacaTeJIbHbIE MIPSMBIE U IJIOCKOCTH U YMETh IPUMEHSATh U3 IIPU PEILICHUN
3a/1a4;

- IMETh NIPEJICTABIICHHS O BIIMCAHHBIX M ONMUCAHHBIX C(hepax U yMETh MPUMEHSATH UX TIPU PEIICHUN
3a7ad4;



- BJIQJICTh MOHATUSAMHU 00BEM, 0OBEMBI MHOTOIPAHHHUKOB, TEJI BPAIEHUS M MPUMEHSTh UX TPU
peleHNH 3a1a4;

- UMEThb NPECTaBICHUE O pa3BepTKe LWIMHAPA M KOHYCA, IUIOIAAN MOBEPXHOCTU IMIMHIAPA U
KOHYCa, YMETh IPUMEHSTh UX IPH PELICHUH 33]ay;

- UIMETh MIPECTABICHHUE O IUIOMAaU chepbl ¥ yMETh IPUMEHSTh €TO IIPU PEIICHNUH 3a/1a4;

- YMETh pemiaTh 3aa9i Ha KOMOWHAIIMA MHOTOTPAaHHUKOB U T€JI BpaIlICHUS;

- UMETh NPEJCTaBICHHE O MOAOOMH B MPOCTPAHCTBE W YMETh PEUIaTh 3a7aud Ha OTHOIICHHE
00BEMOB M IUIOMIAJCH MOBEepXHOCTEN MOAOOHBIX GUTYp.

B noBceHeBHOM KNU3HU U TIPU U3YYEHHUU JAPYTUX MPEAMETOB:

- COCTaBJIAITh C HCHOJIb30BAaHUEM CBOMCTB T€OMETPUYECKUX (DUTYp MaTeMaTHUECKHE MOJEIH JUIS
peleHus 3a1a4 MPaKTHYECKOro XapakTepa M 3aJad W3 CMEKHBIX TUCIHIUIMH, HCCIIEIOBATh
MOJTyYEHHBIE MOJICJIM U MHTEPIIPETUPOBATH PE3YIbTAT.

Bexmopbi u koopounamul 6 npocmpancmee:

- BIAJETh MOHATUSIMHI BEKTOPBI U UX KOOPAUHATHI;

- YMETb BBINOJIHATH ONEPALIUH HAJl BEKTOPAMHU;

- ACII0JIb30BATh CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB MPU PELICHUU 3a/1a4;

- IPUMEHSTh YpaBHEHHUE IIIOCKOCTH, (POPMYITy paCCTOSHUS MEXy TOUKaMH, ypaBHEHUE c(hepbl
IIPU PELICHUH 3aJ1ay;

- IPUMEHSTHh BEKTOPBI U METOJI KOOPAMHAT B IPOCTPAHCTBE MIPU PEIICHUH 3a]a4

HCWlOpM}l mamemamuxKu.
- UMCTb NIPCACTABJICHUC O BKJIAAC BbIAAOMIUXCA MATCMATHKOB B PA3BUTHUC HAYKH;
- IOHUMATb POJIb MATCMATUKHU B PA3BUTHUH Poccun

Memoovr mamemamuxu:

- MCNOJb30BaTh OCHOBHBIE METOBI JI0KA3aTEIbCTBA, IPOBOJNUTh JOKA3aTEIbCTBO U BBINOIHATH
OIIPOBEPIKEHMUE;

- IPUMEHSTh OCHOBHBIE METO/IbI PEIICHUSI MaTEMaTHUECKUX 3a/1a4;

- Ha OCHOBE MAaTeMAaTUYECKHUX 3aKOHOMEpPHOCTEW B MPUPOAE XapaKTepHU30BaTh KpPacoTy U
COBEPLIECHCTBO OKPYKAIOILIEr0 MUpa U IPOU3BEACHUN HCKYCCTBA,

- IPUMEHATH IPOCTEMIINE IPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH MaTeMaTHYeCKUX 3a]a4;

- TIOJIb30BAThCS MPUKIAIHBIMU MpPOrpaMMaMH U MporpaMMaMi CHMBOJIBHBIX BBIYMCICHUH IS
HCCJIEI0BAaHUS MAaTEMATUYECKUX OOBEKTOB.

BbinmycKkHUK Ha yriy0JIeHHOM yPOBHE IOJYYHT BO3MOKHOCTh HAYYUThCSH:

Onemenmsl meopuu MHOMCECME U MAMEMAMUYLECKOU JI02UKU:

- OIEpUPOBATH MOHITHEM OMPEEICHUs, OCHOBHBIMU BUAMU OIpeIeICHH, OCHOBHBIMU BUJAMU
TEOopeM;

- IOHUMATh CYTh KOCBEHHOT'O JI0KAa3aTEIbCTBA;

- ONEPUPOBATH MOHATHSIMHI CYETHOTO U HECUETHOTO MHOYKECTBA;

- IPUMEHSTh METOJ] MATEMaTUYECKOM MHAYKIIUU JIJIsl IPOBENICHUS PACCYKICHUHN U 10KAa3aTeIbCTB
Y IIPU pEIlIeHUH 3a/a4.

B noBceHeBHOM JKHU3HU U IPU U3YYEHHUH IPYTHX MPEIMETOB:



- HCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIA S3bIK M S3BIK JIOTUKU U1l ONMCAHMS PEABHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a/1a4 IPYruX y4eOHBIX IPEAMETOB.

Yucna u svipadicenus:

- cBOOO/IHO ONEpUPOBATh YUCIOBBIMA MHOXKECTBAMU TP PEIICHUH 3a/1a4;

- IOHUMATh IPUYHUHBI U OCHOBHBIE UJIEU PACILIUPEHUS YUCIOBBIX MHOXKECTB;

- BJIaJIeTh OCHOBHBIMU MOHATHSMU TEOPUHU JAETUMOCTH IIPH PELLICHUH CTAHJApTHBIX 3a]a4

UMETh 0a30BbIC MPEICTABICHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

- CcBOOOIHO  BBIMOJHATH  TOXIECTBEHHblE  NpeoOpa3oBaHUS  TPUTOHOMETPHUECKUX,
J0orapupMHUUECKUX, CTETICHHBIX BRIPAKEHUII,

- BnaaeTh popmynoii 6uHoma HeroToHa;

- IPUMEHSTH [IPU PELICHUH 3a/1a4 TEOpeMyY O JIMHeWHOM npezcTaBiennn HO/JL;

- IPUMEHSATH MU peleHny 3a1ad Kuraiickyto TeopeMy 00 ocraTkax;

- IPUMEHSTH NP pelIeHnH 3a1a4 Manyro teopemy depma;

- YMETh BBIOJHATH 3aMIUCh YUCIIA B TIO3UIUOHHON CUCTEME CUUCIICHMUS,

- IPUMEHATH NPU PELIECHUM 3a7a4 TEOPETUKO-YUCIIOBbIE (PYHKIIMU: YUCIIO U CyMMa JAENIUTENEH,
byHkIMI0 Ditnepa;

- IPUMEHSTH NIPU PELICHUH 3a/1a4 IIeHbIE 1po0u;

- PUMEHATb NPHU PELIEHUH 3aJad MHOTOWIEHbl C JIEHCTBUTEIBHBIMM U  ILIEJIBIMU
kod(ppunmentamu;

- BJIaJIETh IOHATUSAMU NIPUBOJIUMBII U HEIPUBOJAUMBII MHOTOYJIEH U IPUMEHSATD UX NIPU PELLICHNUN
3a/1ay;

- IPUMEHSATH MU peleHuH 3a71a4 OCHOBHYIO TEOpEMY aareopsl;

- NPUMEHATh NPHU pEHIeHUH 3ajad MpocTedine (QyHKIUU KOMIUIEKCHOW NEepEeMEHHON Kak
reoMeTpUYECKUe MPeoOpa3oBaHMs.

VpaeHeHuﬂ u HepaeeHcmea.
- CBO60I{HO OMNpCACIIATh THUII U BI)I6I/IpaTI) MCTOJ PCUICHHUA IMOKA3aTCIbHBIX U J'IOl"apI/I(bMI/ILIGCKI/IX

YPaBHEHUH M HEPABEHCTB, UPPALMOHAIBHBIX YPABHEHUHM U HEPABEHCTB, TPUTOHOMETPUUYECKHUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

- cBOOOIHO pelaTh CUCTEMbI IMHEHHBIX YPaBHEHUI;

- pemaTh OCHOBHBIE TUIIbl YPAaBHEHHUI M HEPABEHCTB C apaMETPaMHU;

- IPUMEHATH [IPU PEIICHUH 3a1a4 HepaBeHcTBa Ko — byHsikoBckoro, bepHyinu;

- UIMETb IIPEJICTABIICHUE O HEPABEHCTBAX MEXKAY CPEIHUMU CTEIICHHBIMH.

Dynkyuu:

- BJIaJIETh MTOHSATUEM ACUMNTOTHI U YMETh €r0 MPUMEHSTh TP PELICHUH 33]1ay;

- IPUMEHSTHh METO/IbI pEeUIeHHs MpoCcTeHNX AuddepeHIHaTbHBIX YPaBHEHHUH IEPBOTO U
BTOPOTO MOPSIIKOB.

Dnemenmvl MaMeMamu4ecKo20 aHaiu3a.:
- CBO6OI[HO BJIaACTh CTAaHAAPTHBIM allllapaToM MAaTEMAaTUYCCKOTIO aHalln3a IJId BBIYMUCICHUSA

MIPOU3BOIHBIX (PYHKITUH OJHOM MEpEeMEHHOM;

- cBOOOJHO MPUMEHATH ammapaT MaTeMaTHYeCKOTO aHalin3a AJs UCCIIeoBaHUS (DYHKIMA U
MOCTPOEHUs Ipa)uKOB, B TOM YHCJIE UCCIIEAOBAHMS Ha BBITYKIIOCTB;

- OIIEpUPOBATH IIOHATHEM [IEPBOOOPA3HON (PYHKIMK AJIs pEeLICHUs 3a/ay;

- OBJIAJIETh OCHOBHBIMHU CBeJleHUsIMU 00 uHTerpane HproTona—JleiOHuIa U ero mpocTenmmx
[IPUMEHEHUSX;

- OIIEPUPOBATH B CTAHAAPTHBIX CUTYalUsAX IIPOU3BOAHBIMU BBICIIUX IOPSAKOB;

- YMETh IPUMEHSTh IPU PELICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX ()YHKIIMH;

- YMETbh IPUMEHSATH IIPU PELICHUH 3a7a4 Teopemsbl Beiepmrpacca;



- YMCThH BBINIOJIHATH HpI/I6J'II/DKeHHBIe BBIYHCJICHUS (MGTO)IBI pEeICHNA ypaBHeHPIfI, BBIYHCJICHUS
ONPEJIETICHHOTO UHTErpaa);

- YMEeTh MPUMEHSThH NMPUIOKEHHE TPONU3BOIHON U OINPEAECNCHHOI0 MHTETpalia K PEeICHUIO 3a/1a4
€CTECTBO3HAHHS,

- BIAJETh MOHATHSIMH BTOpasi MPOU3BOIHAS, BBIMYKIOCTh rpadrka GyHKINU U YMETh
WCCIEeIOBATh PYHKIIUIO HA BBITYKIIOCTb.

Cmamucmuxa u meopus 8eposmHocmel, 102UKa U KOMOUHAMOPUKA:

- UIMETh MPEJICTABIEHNE O UEHTPAIBHOU MPEICIIBHON TEOPEME;

- UMETb NIPEJCTABICHHE O BEIOOPOUHOM KO3(pPHILIMEHTE KOPPENSLUH U JIMHEHHON perpeccuu;

- IMETh MPE/ICTABICHUE O CTATHCTHYECKUX TUIIOTE3aX M MPOBEPKE CTATUCTUYECKOW THIIOTEBI, O
CTaTHCTHUKE KPUTEPHS U €€ YPOBHE 3HAYNMOCTH;

- UMETh MPEJCTABICHHUE O CBA3HM SMIMPUIECKUX U TEOPETUUECKUX PacIpeIeIICHH;

- UMETb NPEJCTaBICHHE O KOAMPOBAHUH, TBOUYHOM 3aMHCH, JIBOMYHOM JIEPEBE;

- BJIaJIETh OCHOBHBIMHU MOHATUSAMHU TeopuH rpados (rpad, BepunHa, pedpo, CTENeHb BEPILUHBI,
IyTh B Tpade) ¥ yMETh NPUMEHATh UX NPU PEIICHUH 33/1aY;

- UIMETh NIPEJCTABICHUE O JEPEBBSIX U YMETh IPUMEHATH [IPU PEIICHUH 3a/1a4;

- BIIQJICTD MIOHSTHEM CBS3HOCTh H YMETh IIPUMEHSTh KOMIIOHEHTHI CBS3HOCTH IIPH PEIICHUH 3a]1a4;
- YMETh OCYLIECTBIATH IyTH N0 pedpam, 00X0abl pedep u BepuIrH rpada;

- UMETh IpeJCTaBlIeHUue 00 SIIEPOBOM M TaMUIBTOHOBOM IIyTH, UMETh HPEACTABICHHUE O
TPYJHOCTH 33/1a4H HAXOX/ICHHUS TaMIJIbTOHOBA ITyTH;

- BJIQJIETh TMOHATHAMU KOHEYHBIC M CUETHBIE MHOXKECTBA M YMETh MX NMPUMEHATH NPU PEIICHUU
3amad;

- YMETh IPUMEHSTh METO MaTeMAaTUYECKONU MHTYKIIUH;

- YMETh NPUMEHSATH IPUHIMI J{UpuXiie mpy peleHn: 3a1a4.

T'eomempus:
- IMETh IpeJICTaBIeHHE 00 aKCHOMAaTHUYECKOM METO/IE;

- BJIaJIETh MOHATHEM I'€OMETPUUECKHE MECTa TOUEK B MPOCTPAHCTBE U YMETh IMPUMEHATh UX IS
pelieHus 3a1ay;

- YMETb NPUMEHSTH JJIsl PEIICHUs 3aJ1ay CBOMCTBA IJIOCKUX U ABYTPAHHBIX YTIJIOB, TPEXTPAHHOTO
yTriia, TEOPEMbI KOCUHYCOB U CUHYCOB JJI TPEXTPAHHOTO yTJia;

- BJIa/IETh IOHATHEM NEPIIEHANKYISIPHOE CEUEHUE MPU3MBI U YMETh PUMEHSTH €T0 MPU PEIICHUU
3a/1ay;

- UMETh MPEJCTABIICHUE O IBOMCTBEHHOCTH MPABWIbHBIX MHOTOTPAHHUKOB;

- BJIQJE€Th NOHITUSMHU LIEHTPAJIBHOE W MNapajieIbHOE MPOECKTUPOBAHME M NMPUMEHATh UX IMPHU
MMOCTPOCHUH CEYSHHI MHOTOTPAaHHIUKOB METOJOM MPOEKIINIA;

- UMETh NPEJCTaBICHHE O Pa3BepTKE MHOTOIPAHHUKA U KpaTyailllieM MyTH Ha MOBEPXHOCTU
MHOTOTPaHHUKA;

- IMETh IPEJICTaBICHUE O KOHUYECKUX CEUCHUSX;

- IMETb MPEACTABICHUE O Kacaroumxcs cepax ¥ KOMOUHAIIMY TeJl BPAIICHHUS K YMETh TPUMEHSITh
WX NP pelIeHUH 3a/1ay;

- IPUMEHSTDH [IPU PELICHUH 3a/1a4 GOPMYITy PACCTOSHUSA OT TOUKH JI0 IJIOCKOCTH;

- BJIaJICTh Pa3HBIMU CIIOCOOAMU 3a/IaHHsI IPSIMOI YPaBHEHUSIMU M YMETh IPUMEHSITh MPU PEIICHUN
3az1ay;

-IPUMEHSTh TPU PEUICHUWH 3a/ad U JOKa3aTeIbCTBE TEOPEM BEKTOPHBIMH METOJ U METO[
KOOpJIMHAT;



- UMETh MPEJICTaBIICHHE 00 akCuoMax 00beMa, MPUMEHATHh (GOPMYIIBl 00BEMOB IIPSIMOYTOJILHOTO
napasuiesienuIe1a, IpU3Mbl U MUPAMUIbI, TETPadApa MPHU PEIICHUH 3a/1ay;

- IPUMEHSTH TEOPEMBI 00 OTHOILIEHUSAX 00bEMOB TIPU PEIICHUU 3a/a4;

- MPUMEHATH UHTETPa AJsl BIYUCICHUS 00bEMOB U MOBEPXHOCTEH TN BPAILCHUS, BEIYUCICHUS
I0maau c(hepruyeckoro mnosica 1 06’beMa mapoBoro CJos;

- UMETh TPEJICTABIICHHE O JABMKEHUSAX B MPOCTPAHCTBE: MapaJUICILHOM IMEPEHOCE, CUMMETPUU
OTHOCUTENIFHO IIJIOCKOCTH, IEHTPAJIbHOM CHMMETPUHU, IOBOPOTE€ OTHOCUTEIBHO MPSMOH,
BUHTOBOW CUMMETPHUH, YMETh MPUMEHSTh UX MPH PEIICHUHU 33]1a4;

- IMETh IPEJCTaBICHHE O IUIOMIAAN OPTOrOHAIBHON MPOEKIUY;

- UIMETb MPEACTABIEHNE O TPEXTPAHHOM M MHOTOTPAaHHOM YTJIe U MPUMEHSITH CBOMCTBA IIIOCKUX
YIJI0B MHOTOTPAHHOTO YTJIa MIPU PEIICHUHU 3a/1a4;

- UMETh MPEJCTABICHUS O MPEOOPa30BaHUU MOA00US, TOMOTETUU U YMETh NMPUMEHSITh UX MHPU
pelIeHnn 3a/1ay;

- YMETb pellaTh 3aJja4M Ha IUIOCKOCTH METO/IaMU CTEPEOMETPHUU;

- YMETh IPUMEHATH POPMYJIIbI 00bEMOB IIPH PEIICHUH 3a/a4.

Bexmopui u koopounamul 6 npocmpancmee:
- HaXOJUTh 00BEM MapaUieNienuIea U TeTpadapa, 3aJaHHBIX KOOPINHATAMYI CBOUX BEPIIIHH;

- 3a1aBaTh NPSAMYIO B IIPOCTPAHCTBE;
- HAXOJUTh PACCTOAHUEC OT TOUKHU 0 INIOCKOCTU B CUCTEMEC KOOPJAUHAT,

- HaxXOJIUTh PACCTOSHUE MEXIY CKPEINIMBAONIUMHUCA TPAMBIMHA, 3aJaHHBIMH B CHUCTEME
KOOpJMHAT.

Memoovr mamemamuxu:

- IPUMEHITh MaTeMaTHYECKUE 3HAHUS K UCCIIEAOBAHUIO OKPYXKAIOIIETO MUpa (MOIETUPOBAHHE

(I)I/I3I/I‘IGCKI/IX IIponeccoB, 3aga4u BKOHOMI/IKI/I).

Conep:xanne y4eOHOI 0 nmpeamera

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpaMmma

Asre0pa ¥ HaYaJIa MATEMATH4YECKOI0 AaHAJIN3a

HatypanbHple 4nicia, 3anmuch, pa3psaHble ciaraeMble, apudMeTnieckue AeicTBus. Ynucna u
JecsITUUHas cucTema cuucienus. HarypanpHble yncina, 1eIMMOCTb, IPU3HAKY I€IUMOCTH Ha 2,
3,4,5,9, 10. Paznoxxenue uncna Ha MEHOkuUTeH. OctaTku. Pemenue apudMeTndeckux 3amad
MPAKTUYECKOTO COJICP KAHMUS.

Lenbie yncna. Moayib 4nciia U €ro CBOMCTBA.

Yactu u nonu. pobu u aeiictBus ¢ apoosmu. Okpyriaenue, npubiamxenue. Pemenue
MPaKTUYECKUX 3a/1a4 Ha IPUKUJIKY U OIICHKY.

[Ipouentsl. Pemenue 3a1au mpakTHYECKOro COACPKAHUS HAa YAaCTH U MPOEHThI. CTeneHb ¢
HaTypaJibHBIM U LeJIbIM MoKa3aTesneM. CBoiicTBa creneneid. CTaHAapTHBIM BU YUCIa.
Anrebpanyeckre BbIpaxeHus. 3HaUeHHE anreOpandyeckoro BEIPaKEeHUSI.

KBaapatnbiii kopeHb. M300pakeHne yrciia Ha YucaoBoi npssMoi. [TpubnmxenHoe 3HaueHUE
HUPPAIMOHAIBHBIX YUCETT.



Tonamue mnozounena. Paznosicenue mnozounena Ha muodcumenu, Y paBHEHHE, KOPEHb
ypaBHeHUs. JIMHEHbIE, KBaAPATHBIC YPABHEHUS U CUCTEMBI JINHEUHBIX YPABHEHUN.

Pemenue npocreiimmx 3ajau Ha JBM)KEHUE, COBMECTHYIO pa0OTy, MPOLEHTHI. UHCcI0BbIe
HEpaBEHCTBA U UX CBoWcTBA. JIMHEelHbIe HEpaBEeHCTBA C OTHOM NEPEMEHHOM U UX CUCTEMBI.
Yucinosele npomexxyTkd. OObeIMHEHNE U IEPECEUCHNE TIPOMEKYTKOB.

3aBUCUMOCTh BEJIMYUH, (PYHKIIMS, apTyMEHT U 3HaU€HHE, OCHOBHBIE CBOMCTBA QyHKIMH. ['paduk
¢bynkuuu. Jlunerinas pynkuus. Ee rpaduk. YTiaoBoit KOdpGHUIMEHT MpsMOH.

Keaopamuunas ¢pynxyus. I paghux u ceoticmea xeaopamuunou hyHkyuu. spagux GyHkyuu

y =\/;. I'pagdhux pynkyuu 'y zg .

Hynu gyHKImm, npomMexyTKu 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh (BO3pacTaHUe WK yObIBaHUE)
Ha YUCIIOBOM NpoMexxyTke. Hanbonbinee n HauMeHsbIee 3HaueHue GpyHkuuu. Ilepuoanueckue
(GYHKIMY 1 HAMMEHBIINH IEPUOI.

I'panycnas mepa yria. TpuroHoMerpuueckas OKpyKHOCTb. OnpesienieHne cuHyca, KOCUHyca,
TaHI'€HCA [TPOU3BOJIBHOIO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 3HAUEHUS
TpuroHoMmerpuueckux Gpynkuuii 1 yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpuconomempuueckux ghpynkyuti Yy =C0SX, y =Sin X, y =tgx.

Pemienue npocTelmmx TpPUroHOMETPUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM
OKPYXHOCTH.

Ilonamue cmenenu ¢ delicmeumenvhvim nokazamenem. Ilpocreiiine nokasareabHble ypaBHEHUS
u HepaBeHcTBa. [lokazaTenbHas GyHKIUS U ee rpaduk.

Jlorapudm uncia, oCHOBHBIE CBOMCTBA Jiorapudma. Jlecstuansiii jorapudm. [Ipocteiimme
Jorapudmuueckre ypaBHeHUs! U HepaBeHCTBa. Jlorapupmudeckas GyHKIUS U ee Tpaduk.
[NonsTie crenennoi GyHkwM U ee rpaduk. [IpocTeiine nppanroHaIbHbIe YPaBHEHHUS.
Kacarenbhas k rpaduky @ynkiun. [Tonarue npou3BogHON QYHKIIUN B TOUKE KaK TAHTEHC yTJia
HaKJIOHA KacaTeJabHOU. ['eomeTprudeckuil u Gu3nueckuii CMbICI TPOU3BOAHOMU. [IpoussodHvle
MHO20YIEHO.

Touku sKcTpeMyMa (MaKCUMyMa U MUHUMYMA). Mcciedosanue s1emMenmapubix QyHKyull Ha
MOYKU SIKCMPEMYMA ¢ NOMOWbIO Npou3eooHou. Haenaonas unmepnpemayus.

Ionamue nepsoobpasnoil hynxkyuu. Qusuueckuu cmvica nepsoodopasnoi. Ilonamue 06
unmezpane Kaxk niowaou noo epaghukom QyHKyuu.

I'eomerpus

durypsl Ha TUIOCKOCTHU M B IpocTpaHcTBe. JnmnHa u momans. [lepumeTpsr u mmomaan Gpuryp.
[TapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

TpeyronbHuKHN. BUIbI TPEYTOJBHUKOB: OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE, IPAMOYroJbHbIe. Kater
npotuB yria B 30 rpagycoB. BHEIIHUI yrodl TpeyrojabHUKA.

buccekrpuca, Mequana 1 BBICOTA TPEYTOJIBHUKA. PABEHCTBO TPEYrOJIBHUKOB.

Pemenue 3a1au Ha kiieryatoi Oymare.

PaBHOOEApEHHBII TPEYrOJbHUK, PABHOCTOPOHHUM TpeyroabHUK. CBOHCTBA paBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CooTHOIIEHNST MEXY CTOPOHAMU U YTJIaMU B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIMU YTIIOB B IPAMOYTroJbHOM TpeyroiabHuke. Teopema [Iugaropa.
[IpumeHeHne TeOpeEM CUHYCOB U KOCUHYCOB.

YeThIpeXyroJbHUKH: MapajuIeIorpaMM, poMO, IpSIMOYTOJIbHUK, KBAAPaT, TPAIICIU U UX
cBoiicTBa. CpeHss JIMHUS TPEYTOJIbHUKA U TPAICLHH.

Buinyknvie u nesvinyknvie ghucypui. Ilepumerp MHOroyronbHuka. IIpaBuiibHbI MHOTOYTOJIbHUK.
VYTI1bl Ha IVIOCKOCTH U B IPOCTPAaHCTBE. BepTHKanbHbIE U CMEKHBIE YIJIbI.



CyMMa BHYTPEHHHUX YIJIOB TPEYTrOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHolIEHUS B KBalpaTe U PaBHOCTOPOHHEM TPEYIOJIbHUKE.

Jlnaronaiyu MHOTOYTrOJIbHHKA.

ITonoGHbIE TPEYrONBHUKY B IPOCTEHIINX CIydasiX.

@dopMyibl IUIOIIAIN IPSIMOYTOJIbHUKA, TPEYTOJIbHIKA, POMOa, TPANCIUH.

OxpyxHocTb U Kpyr. Pannyc u nuamerp. JlnuHa OKpyKHOCTH U IUIOIIAAb Kpyra. Yucio m.
BnmcanHslif yros, B 4aCTHOCTH yroJi, Onuparoimuics Ha nuaMerp. KacarenbHast K OKpYKHOCTH U
€e CBOMCTBO.

Ky6. CooTHoIeHus B Ky0e.

Tetpasap, NpaBUIBLHBIN TETPAdIP.

[IpaBunpHas nupamuaa u npusMma. [Ipsamas npusma.

H3z00padsicenue Hekomopvix MHO202PAHHUKOS HA NIOCKOCTIUL.

[psmoyronbHblii napamnenenunen. Teopema Iugazopa 6 npocmparncmee.

3aaun Ha BBIUMCIIEHUE PACCTOSIHUN B MPOCTPAHCTBE ¢ NOMOIIBI0 TeopeMsl [Tudaropa.
Paszeepmra npsmoyzonvrhoco napanienenuneoa.

Konyc, mununnp, map u cdepa.

IIpoexyuu ¢ueyp na niockocms. Hzobpasxcenue yununopa, Konyca u cgpepuvl Ha NIOCKOCU.
Ilonamue 06 o6vemax men. VIcnonbp3oBaHue IS pEIICHUS 3a/1a4 HA HAXO0XK/ICHUE
reOMEeTPUYECKUX BETMUUH (POopMys 00beMa PU3MBI, IMINHPA, TUPAaMUIbl, KOHyca, 1apa.
Ilonamue o nooobuu na nrockocmu u 8 npocmpancmee. OTHOIIEHUE IIJI0IAAEH U 00bEMOB
MoA0OHBIX (pHTyp.

BepositTHOoCcTh M cTaTHCTHKA. JIorMKka 1 KOMOMHATOPHKA

Jloruka. Bepuble u HeBepHBIE yTBepkAeHUs. Crencrsue. Konmpnpumep.

Mmnoowcecmso. Ilepebop BapuaHTOB.

Tabnunel. CtonGyaTbie U KPyroBble AUArpaMMBbl.

UYucnoseie Habopbl. CpeHee apudpMeTnieckoe, MeaAnaHa, HauboJIbIIee ¥ HaMMEHbIIIee
3Ha4eHus. [Ipumepol USMEHUUBbIX GEIUYUH.

YacroTta 1 BeposATHOCTh coObITHA. CityuaiiHblii BBIOOpP. Beruncienue BeposTHOCTEH cOOBITHI B
OIBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU.

Hezasucumvle coovimus. @opmyna cnodcenus 6eposimHocmeil.

Ipumepwvr cryuainvix éeauuun. Pasnomeprnoe pacnpedenenue. [Ipumepsbt HOpmanbHo20
pacnpedenenus 6 npupoode. [lonamue o 3akone 601bUUX YUCE].

OcHoBHasi 0a30Basi mporpamMma

Auare0pa u HayaJia aHAJIU3a

[ToBTOpenue. Pemenre 3a1ad ¢ HCMOIB30BAHUEM CBOWCTB YMCE M CUCTEM CUHCIICHUS,
JEJIMMOCTH, JI0JIEM U YacTel, MPOLUEHTOB, MOJYyJIeH uncel. Pemenue 3a1a4d ¢ UCIOJIb30BaHUEM
CBOWCTB CTEINIEHEH U KOpHEH, MHOTOWICHOB, IPe00pa3oBaHii MHOT'OYIEHOB U IPOOHO-
palOHaIbHBIX BBIPAKEHUH.

Pemenue 3anau ¢ UCNIONIB30BAHUEM I'PaZyCHOM Mepsl yria. MoyJb 4nuciia 1 €ero CBOMCTBA.
Pemenue 3a1a4y Ha IBUKEHHE U COBMECTHYIO pa0OTY C MOMOILBIO JTUHEHHBIX U KBaJAPAaTHBIX
YpaBHEHUH U UX cucTeM. PeleHne 3a1a4 ¢ TOMOIIBIO YACIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHON NEPEMEHHOM, C MPUMEHEHHEM N300pakeHHs YUCIOBBIX TPOMEKYTKOB.
Pemienue 3a1a4 ¢ uCnonb30BaHUEM YUCIOBBIX QYHKLUH U uX rpadukos. Vicnonb3oBanue
CBOMCTB Y Tpa()MKOB JTMHEHHBIX U KBAAPATUUHBIX (DYHKIIMHI, 0OpaTHON MPOMOPIIHOHAIBHOCTH U

byaxkunn Y = \/; . I'pacdhuueckoe penienne ypaBHeHU 1 HEPABEHCTB.



TpuronomeTpuveckast OKPy:KHOCTb, paduannas mepa yena. CAHyC, KOCHHYC, TAaHT€HC,
KOmaHeenc TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKIESCTBO U CIICICTBUS M3
Hero. 3HaueHus TPUroHOMeTpudecKux GyHkimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T TN T
0, —, —,—, — pan). Popmynvl CLOACEHU MPULOHOMEMPUYECKUX DYHKYULL, (hopMYTbl

6 43 2
npugeoenusl, hopmynvl 080UHO20 ap2yMeHma..
Hynu dyHKIMH, IpOMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanboubiiee 1 HanMeHbIee
3Hayenne GpyHkuuu. [lepunonndeckne pyHkmu. YeTHOCTh M HEUeTHOCTh QyHKUUH. CrodcHbie
@yHKyuUU.

Tpuronomerpudeckre GyHKIUU Y =COSX, Y =SiNX, Yy =tgx . @ynxyus y = ctgx .
CgoiicTBa 1 rpad)UKu TPUTOHOMETPUUIECKUX ()YHKIIAM.

ApPKKOCUHYC, apKCUHYC, apKTaHI'€HC Yucia. Apkkomaneenc yucna. llpocreiiue
TPUTOHOMETPUYECKHE ypaBHEHHUs. PenieHre TpuroHoMeTpuyeckiux ypaBHEHUH.

Obpamuvsie mpuecoHomempudeckue hyHKyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempuieckux HepaseHcms.

CreneHb ¢ IEMCTBUTENIBHBIM MOKa3aTeIEM, CBOMCTBA cTeneHu. [Ipocreitmme
MoKa3aTelbHbIE YpaBHEHUs U HepaBeHCTBa. [loka3arenpHas (yHKINS U €e CBOWMCTBA U IrpaduK.

Jlorapudwm uucna, cBoiicta norapudma. Jlecsatuunsiit torapudm. Yucno e.
Hamypanvnvui nocapugm. IlpeodpazoBanue 1orapu@MUIecKux BbIPAXKESHUH.
Jlorapudmuueckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapudmudeckast QyHKIIUS U ee CBOWCTBA U
rpaduxk.

Crenennast GyHKIUS U €€ CBOMCTBA U Tpaduk. ppanroHaibHble ypaBHEHHUS.

Memoo unmepe6anoe 01 peuietus HepageHCcms.

IIpeobpazosanus epaguxos GyHKkyuii: cosue 60016 KOOPOUHAMHBIX OCEl, pAcmANCeHUe U
colcamue, ompasiceHue OmHoOCUmMebHO Koopounamusix ocel. I paguyeckue memoouvl pewsenus
ypasneHuu u HepageHcms. Peulenue ypasnenuii u nepageHcms, cooepicaujux nepemeHHyo noo
3HAKOM MOOYJIAL.

Cucmembl nOKA3aMeNbHbIX, 102APUPMUYECKUX U UPPAYUOHANbHBIX YpasHeHull. Cucmembl
NOKA3amebHbIX, 102aPUPMULECKUX HEPABEHCME.

Bszaumno oopamusie pynxyuu. I pagpuxu 63aumno 0opamuvix yHKyul.

Ypasuenusa, cucmemul ypasnenuii ¢ napamempom.

[MpousBoanas GpyHkimu B Touke. KacarenbHas k rpaguky Gpynkuuu. ['eomeTpudeckuii u
¢buznyeckuil cMbICI TPOU3BOIHON. [Ipon3BoaHbIe 31eMeHTapHbIX QyHKIMHA. [Ipasuia
oughgepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuyeckuli CMuICIL.

[TonsiTie 0 HeNMpepBIBHBIX QYHKIUAX. TOYKHM SKCTpeMyMa (MaKCHMyMa U MEHAMYMa).
HccnenoBanue sneMeHTapHBIX (QYHKIMK HA TOYKH IKCTpEMyMa, Hauboblee 1 HauMEHbIIee
3Ha4YeHHE C MOMOIIBIO TPOU3BOHON. [locmpoenue epaghuxos ynxkyuii c nomouyvio
npoussoouvix. Ilpumernenue npousso0Hol Npu peueHun 3a0a.

[lepBooOpasnas. Ilepsoobpasnvie snemenmaphvix Gyuxkyuil. Ilnowads KpusosuHetiHol
mpaneyuu. @opmyna Hotomona-Jletionuya. Onpedenennwiii unmezpai. Boiuucnenue niowaoeti
NIOCKUX uyp u 00bemMos mein 8paweHus: ¢ NOMOWbI0 UHMeSPad.

I'eometpust

[ToBTOpenue. Pemenue 3a1au ¢ npuMeHEHHEM CBOMCTB (PUTYp Ha IUNIOCKOCTH. 3a/1auM Ha
JI0Ka3aTeIbCTBO U TIOCTPOCHHUE KOHTPIPUMEPOB. Hcrionb30BaHme B 3a7ja9aX MPOCTEUIITHX
JIOTHYECKUX NpaBuil. Pemenue 3a1au ¢ HCIOIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX,



COOTHOIICHUH B IPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX, (DAKTOB, CBI3AHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemrenue 3a1a4 ¢ ucnonbp3oBaHueM (DaKTOB, CBI3aHHBIX C OKPYKHOCTSIMH. Pemienue 3aiaq Ha
M3MEpEHHUs Ha MJIOCKOCTH, BHIYMCIICHUE JUTMH U IJIouaeil. Pewenue 3a0au ¢ nomowwsio
8EKMOPO8 U KOOPOUHAM.

Harmsignas crepeomerpus. @urypsl U ux n3oopakenus (KyO, mupamuaa, npusma). OcHogHble
nousimus. cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpaszapa.

Touka, mpsiMasi ¥ TIOCKOCTh B MIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.
B3anMHoe pacnionokeHre NpsMbIX U INIOCKOCTEN B TpocTpaHcTBe. [lapamienbHOCTh IPsIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. M300paskeHne NpoCcTeHuX MpoCTPaHCTBEHHBIX (DUTYp Ha
MJIOCKOCTH.

Paccrostaus Mexay Gurypamu B MpOCTPAHCTBE.

VYrusl B ipoctpaHcTBe. [lepneHIuKynspHOCTb MPSAMBIX U IIJIOCKOCTEN.

[Mpoekuus purypsl Ha TWIOCKOCTH. [IpU3HAKH MEPICHAUKYISPHOCTH MPSIMBIX U MIIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex MepneHAuKyIsIpax.

Mpuororpannuku. [Tapannenenunen. CBoiicTBa NpsMOyroibHOIo napaienenumneaa. Teopema
[Tudaropa B nmpoctpanctse. [Ipuzma u nupamuaa. [IpaBuibpHas nupamMuga v mpaBUiIbHAS
npusMma. [Ipsmas nupamuna. MeMEHTHI IPU3MbI U TUPAMHU/TBI.

Tena BparieHus: IWIKHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA IPSIMOTO
KpYroBOT0 LUJIMH/pPA, PSMOTO KPYroBoro kKoHyca. M3o0pakeHue Ten BpalieHus Ha TIOCKOCTH.

IIpeocmasnenue 0b yceueHHom KOHyce, ceueHus KOHyca (napaiiesibhoe 0CHOBANHUIO U
npoxoosujee uepes epuiUty), ceyeHus YUIuHOpa (napaiieibHo U NepReHOUKYI[apHO OCU),
ceyenus wapa. Pazeepmra yununopa u Konyca.

IIpocmetiwue KomMOuHAYUU MHO20SPAHHUKOS U MeJl 8DAWeHUs MeAHCO) CODOLL.
Brruncnenue 351eMeHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, 1uaroHaiu, yribl).

[Inomane NOBEPXHOCTH NPABUIIBHOM MUPAMUABI U IPsIMOM npu3Mel. [nomans
MOBEPXHOCTHU MPSIMOT0 KPYTrOBOI'O LIUJIMHIpA, MPSIMOT0 KPYTrOBOI'0 KOHYCa U 1Iapa.

[Tonstue 06 o6beme. OO6BEeM TUPaMUIBI U KOHYCA, MPU3MBI 1 uauHApa. O0beM mmapa.

Ilo0oo6Hble mena 6 npocmpancmee. COOTHOIICHUS MEXAY IUIOMIASIMU TIOBEPXHOCTEH U
o0beMaMu MOAOOHBIX TET.

Heuoicenus 6 npocmpancmee. napaiienvHulil nepeHoc, YeHmpaibHas CUMMEMPUS,
cUMMempusi OmHocumenvbHo niockocmu, nogopom. Ceoticmea osudxcenutl. Ilpumenenue
08UIICEHUL NPU pelleHUl 3a0ay.

BekTopsl 1 KoOpAMHATHI B IipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0, YTOJI MeXay BekTopaMu. KosmmHeapHble 1 KOMIUIaHapHbIE BEKTOPBL. CkansapHoe
npouseedenue eekmopos. Teopema o paznodxceHuu 6eKmopa no mpem HeKOMNJIAHAPHBbIM
sexmopam. Cxansipnoe npousgedeHue 6ekmopos 6 koopounamax. Ilpumenenue éekmopos npu
peutenuu 3a0ay4 Ha HaxoHcOeHue paccmoanuil, OIUH, N1owaoell U 06bLEMOos.

Ypasnenue nnockocmu 6 npocmpancmee. ¥Ypasnenue cghepvi 6 npocmpancmee. @opmyna
0151 8bIYUCTICHUS PACCNOSAHUS MENCOY MOYKAMU 8 NPOCMPAHCIEe.

BepositHoCTh U cTaTHcTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3a1au Ha TabMyHOE U TpaduvIecKoe MPeCTaBICHHE JaHHbIX.
Hcnonp3oBaHue CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHMX, HAMOOIBIIETO U
HaMMEHBIIIETO 3HAUYEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol u
geposimHocmu codvimuil. Bviuucnenue eéeposmnocmeti 6 Onblmax ¢ pagHO803MONCHLIMU
nemMeHmapubiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3aday
Ha 8blYUCTIEHUE 8EPOSMHOCIEN HE3ABUCUMbBIX COOLIMULL, NPUMEHEHUE OPMYIIbL CIONHCEHUSL



seposmuocmei. Pewenue 3a0ay c npumenenuem ouazpamm Jiiiepa, oepesa eeposimHocmetl,
Gopmynvt beprynu.

Venoenas eeposmuocms. Ilpasuno ymnooicenus eepoamuocmeil. @opmyna noauou
8EPOSIMHOCTIL.

Juckpemuvle cryuaiinvle eenuuunsl u pacnpeoenerus. Hezasucumvle ciyyatinvie 6eIUyUHbI.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMBIX CIYUAUHBIX 8ETUYUH.

Mamemamuueckoe oxcuoanue u OUcnepcus ciyuatHou geaudunvl. Mamemamuyecxkoe
0HCUOAHUE U OUCNEPCUSL CYMMbL CIYHAUHBIX eudun. I eomempureckoe pacnpeoeneHtue.
Bunomuanvrnoe pacnpedenenue u e2o ceoticmaa.

Henpepuisnvie ciyuatinvie senuuunsl. [lonamue o niomnocmu geposmuocmu. Pasnomeproe
pacnpeoenenue.

Tlokazamenvhoe pacnpedenenue, e2o napamempbl.

Ionamue o nopmanvHom pacnpedenenuu. Ilapamempol HopmanvHozo pacnpedenenus. Ilpumepol
CYUAUHBIX BEUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeuHOCHb U3MePEeHUll, POCH
yenoseeKa).

Hepasencmeo Yeoviwesa. Teopema bepnynnu. 3akon 6onvuux uucen. Bvibopounwlii memoo
usmepenus eeposmuocmei. Ponb 3akona 601vuux uucen 6 Hayke, npupooe u obujecmae.
Kosapuayus osyx cayuaiinvix éenuuun. Ionsamue o koappuyuenme xoppenayuu. Coemecmunie
HabA00eHUsL 08YX CYYAUHBIX 8eIUYUH. Boibopounbili koagduyuenm xoppensiyuu.

Yri1y0/1eHHbI YPOBeHb

Aure0pa u HayaJIa aHAJIN3a

[ToBTOpenue. Pemenue 3agayd ¢ UCIIOIB30BAHUEM CBOMCTB YNCEN U CUCTEM CUUCIICHUS,
JENUMOCTH, JOJIEH U 4acTeH, IPOLEHTOB, MOy el yncen. Pemenue 3aga4d ¢ UCIIONb30BaHUEM
CBOMCTB CTEIIEHEW U KOPHEH, MHOTOWICHOB, TPeoOpa30BaHUA MHOTOUJICHOB M IPOOHO-
palrOHaIBHBIX BBIpAKEHUN. PelieHne 3ai1a4 ¢ UCI0Ib30BaHUEM I'PaJlyCHOM Mephl yria. Moayib
qucia U ero cBoiicTea. Pemenne 3a1ad Ha JBM)KEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBHI C
MIOMOILIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-pAlMOHAJIBHBIX YPaBHEHHUH U UX cucteM. Pemenue
3a/1a4 C TOMOILBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHOM NIEPEMEHHOM, C
MIPUMEHEHUEM N300pa)KeHHs YUNCIIOBBIX IPOMEXKYTKOB. Perienre 3a1a4 ¢ HCIojib30BaHuEM
YHCIOBBIX GYHKIUH U uX rpadukoB. Mcroap30BaHne CBOWCTB U TpaMKOB JTMHEWHBIX U

KBaJpaTUYHBIX (QYHKIMH, 00paTHOM MPONOPIUOHATBHOCTH U PYHKIUHU Y = \/; . 'padpuueckoe

pelLIeHUE YpPaBHEHUI U HEPABEHCTB. VIcnionp30BaHue onepanuii HaJy MHOXKECTBAaMU U
BbICKa3bIBaHUAMU. VICIIOIB30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM NIEPEMEHHOM,
YHCIIOBBIX IPOMEXKYTKOB, UX 00BEAMHEHHH U nepeceueHuid. [Ippumenenune npu pemeHnu 3aaaq
CBOMCTB apu(MeTHUECKON U T€OMETPUUECKON TPOrPEeCCUH, CYMMHUPOBAHUSI OECKOHEUHON
CXOJAILEHCS TEOMETPUUECKON TPOTPECCUM.

MHoxecTBa (YUCIOBBIE, FEOMETPUUECKUX (Uryp). XapakTepucTUYeCKOe CBOUCTBO, SJIEMEHT
MHOYECTBA, IIyCTOE, KOHEUHOEe, OeCKOHEUHOe MHOKeCcTBO. CIIocOObI 3a1aHUsI MHOXKECTB
ITonMHOkecTBO. OTHOIIECHUS TPUHAJIC)KHOCTH, BKIIIOUEHUS, paBeHCTBA. Onepanuu Hax
MHOkecTBaMu. Kpyru Oitnepa. Koneunsle u 6eckoHEeUHbIE, CUETHBIE U HECUETHBIE MHOYKECTBA.
HcTuHHbBIE U J10’)KHBIE BBICKA3bIBAHMSL, ONIEPALlUU HaJl BHICKA3bIBAHUSAMU. Aneedpa
svickazvieanuti. CBA3b BBICKA3bIBAHUN ¢ MHOXKeCTBaMU. KBaHTOPBI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3aKkoHbI JIOTUKH. OCHOBHbIE lo2udecKue npasuia. PelleHne Joruueckux 3aaad ¢
HCIIOJIb30BaHUEM KPYroB Dilliepa, 0CHOBHbIX 102U4eCKUX npasi.



Ymo3zakmoueHust. OG0CHOBaHUS U 10Ka3aTeNIbCTBO B MateMatuke. Teopembl. Busbl
MaTeMaTUYECKUX YTBEPXKICHUNA. Buovl dokazamenvcma. Mamemamuueckas uHOYKYUsL.
Ymeeporcoenus: obpamnoe 0anHomy, npOmMuU8ONoI0N4CHOe, 00pamHoe NPOMUBONOTOHNCHOMY
oannomy. [Ipu3HaK U CBOMCTBO, HEOOXOANMBIE U TOCTATOYHBIE YCIOBHUS.

OcHosnas meopema apugpmemuru. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema ®epma. Q-uunvie cucmemvl cyucienus. Cynkyus
Dinepa, wucno u cymma oeaumeiell HAMypaibHO20 YUCIA.

Panuannas mepa yriia, TpUrOHOMETpUYECKask OKPYKHOCTh. TpUroHOMeTprueckue QyHKIUN
yrceln U yrioB. opMyIbl IpUBEEHUS, CIOKEHUSI TPUTOHOMETPUYECKUX (PyHKUIUH, HOPMYIIBI
JIBOMHOTO U TIOJIOBUHHOTO apryMeHnTa. [Ipeobpa3zoBanue cymMMbl, pa3HOCTH B POU3BE/ICHUE
TPUTOHOMETPUUECKUX (PYHKIIMHA, U HA00OPOT.

Hynu ¢yHKIIMN, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTL. Hanboubliiee 1 HauMeHbIIIee
3HaueHue ¢pynkuuu. [lepuoanueckue GyHKINU 1 HAUMEHBIIHNH epuol. YeTHbIE 1 HEYETHBIE

¢byHkunu. Qynxyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] :

Tpuronomerpudeckue HyHKIIMH YUCIOBOTO aprymenTa Y =C0SX, y =sinx, y=tgX,
y = ctg X. CBoiicTBa u rpauKu TPUTOHOMETPUUYECKUX (PYHKIIUIL.

OOpatHble TpUroHoMeTpudeckre (PyHKIMHU, UX TIaBHbIC 3HAUCHHSI, CBOUCTBA U I'paUKH.
Tpuronomerpuueckue ypaBHeHus. OTHOPOJHbIE TPUTOHOMETPUYECKHE YpaBHEHUS. Penenue
MIPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeiiiine cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHHUI.

CreneHs ¢ 1elCTBUTENBHBIM I0KA3aTeNIEM, CBOMCTBA cTeneHu. [IpocTeiimme nokaszarenbHbIe
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas GyHKIuUS U ee cBoicTBa U rpaduk. Yucno € u
byHKIMS y =e*.

Jlorapudm, cBoiicta sorapudma. JlecaTndnblii u HaTypanbHbli Jorapudm. [IpeodbpazoBanue
norapudmuueckux BelpaxkeHuid. JlorapudmMudeckue ypaBHEHHUS 1 HEPABEHCTBA.
Jlorapudmudeckas GyHKIUS U €€ CBOMCTBA U IpaduK.

Crenennast GyHKIIUS U €€ CBOKHCTBA U Tpaduk. MpparmoHaabHbIe ypaBHEHUS.

[lepBuuHbIe IpeACTaBICHUS O MHOKECTBE KOMIUIEKCHBIX UUCEN. [leticmeus ¢ KOMNIeKCHbIMU
yucaamu. Komnnexcno conpsiscennvle yucia. Mooyns u apeymenm yucaa. Tpueonomempuieckas
Gopma komniexcnozo uucia. Peuwienue ypasHenuti 8 KOMNJIEKCHbIX YUCTAX.

Merona nHTEpBaJIOB TSl peieHus: HepaBeHCTB. [IpeoOpazoBanus rpadukoB GyHKIIHA: CIIBHT,
YMHOEHHE Ha YHCII0, OTPaKEHHE OTHOCUTENILHO KOOPIMHATHBIX ocell. I'paduueckne MeTo bl
pelieHus: ypaBHEHUI U HEPABEHCTB. Penienue ypaBHEHN U HEPABEHCTB, COAEPKALLINUX
NIEPEMEHHYIO T10J] 3HAKOM MOJYJIS.

CucreMbl OKa3aTeIbHBIX, JOTAapUPMUUECKUX U UPPALIMOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeIbHbIX, JOTapUPMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumno oOpathbsle pyHkuu. ['paduku B3auMHO 00paTHBIX (PYHKIIHH.

YpaBHEHHUs1, CUCTEMBI YPABHEHU C IAPAMETPOM.

@opmyna bunoma Hotomona. Pewenue ypasnenuii cmenenu gviuie 2 CneyuaibHulx UO0S.
Teopema Buema, meopema be3y. [Ipusooumvie u nenpusooumvie muozounervl. OCHOBHAs
meopema anzebpol. Cummempuueckue MHo2o4iensl. Llenouuciennvie u yero3Haynvle
MHO2O0UIEHDL.

Jluogpanmosvel ypasnenus. Llenuvie Opoou. Teopema @epma o cymme K6aopamoa.

Cymmbl u psaodbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIUL.

Teopembl 0 npubnUICEHUU OCUCMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHnoowcecmea na KOOpOUHAMHOU NIOCKOCTIU.



Hepasencmeo Kowu—bByuakosckozo, nepasencmso Hencena, nepasencmea o cpeouusx.
[NonsTie npenena GpyHKUuU B ToUKe. [lonamue npedena yHKyuu 6 OeCKOHeYHOCIU.
Acumnmomul epaghuxa ¢pynxyuu. Cpagnenue 6€CKOHEUHO MAIbIX U OECKOHEUHO DONbULUX .
HenpepsiaocTs pynkimn. Ceoticmea nenpepuignvix ¢pynuxyuil. Teopema Betiepuumpacca.
Huddepennmpyemocts Gpynkiuu. [IpousBognas dyakuum B Touke. KacatenbHas k rpaduxy
¢ysakun. ['eomerpruecknii u GU3NUECKUN CMBICI POU3BOHOMN. [Ipumenenue npouzeoonoti &
@uzuxe. [Ipon3BoHbIC NIeMeHTapHBIX (QyHKIUH. [IpaBuna nuddepeHunpoBaHms.

Bropas npousBoaHas, ee reoMeTpU4eCKUN U (PU3MUECKUI CMBICI.

Touku skcTpemMyma (MakcuMyMa U MUHUMYMa). VccienoBanue 3eMeHTapHbIX GYHKIIHA Ha
TOUYKH IKCTpEeMyMa, HauOOJIbIIIee ¥ HaMMEHbBIIIee 3HAUEHUE C TIOMOIIIBIO TPOU3BOTHOM.
Ilocmpoenue epaghuxos hynkyuii ¢ nomowpio npou3eoousix. llpumenenue npouzeo0HoU npu
peweHuu 3a0ay. Haxoorcoenue sxcmpemymos QyHKYul HeCKONbKUX NePeMEeHHDbIX.
IlepBooOpasnas. Heonpenenennsiit nunterpai. [leppooOpasHble aneMeHTapHbIX (yHKIUHA.
[Tnomane kpuBoauHelHOM Tpanenun. @opmyna Hetorona-Jleiionuma. OnpeneneHHbIi
UHTETpal. Beiuucnenue niowaoeti niockux gueyp u 00bemos mei 8paujeHus ¢ NOMOWbIO
unmezpana.

Memoovl pewieHusi PYHKYUOHATLHBIX YPAGHEHUI U HEPABEHCME.

I'eometpust

[ToBTOpenue. Pemienue 3aa4 ¢ UCMONIB30BAaHUEM CBOMCTB (PUTyp Ha MmiIocKocTU. Pemienue 3anau
Ha JI0Ka3aTeJIbCTBO U MOCTPOCHHUE KOHTPIIPUMEPOB. [IpuMeHenne npocTenmx J0ruueckux
npaBwl. Penienne 3a1a4 ¢ HCIOJIb30BaHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYTOIbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYroJbHUKaMU. Pemenue 3anau
C UCTOJIb30BaHUEM (PAKTOB, CBA3aHHBIX C OKPYKHOCTSAMU. Perienre 3a1ay Ha u3MepeHus Ha
IJIOCKOCTH, BBIYMCIICHUS JJIMH U IUIOWAAeH. Pewenue 3a0au ¢ NOMOWbIO eKMOPOs U
KOOpOuHam.

Harnsnnas crepeomerpus. [lpusma, napamienenunen, nupaMuaa, TETpasap.

OCHOBHBIE MIOHATHUS TEOMETPHUH B ITPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.
Tlonsamue 06 axcuomamuueckom memode.

Teopema Menenas ons mempasopa. IloctpoeHre ceueHnii MHOTOIPAaHHIUKOB METO/IOM CJIEIOB.
LentpanbHoe npoekTupoBanue. IloctpoeHne ceuennii MHOrorpaHHMKOB METOJIOM MPOEKITUH.
CkpemuBaronyecs npsMble B IPOCTPAHCTBE. YTOJI MEXIY HUMH. Memoovl HaxoxcoeHus.
PACCMOAHULL MeANCOY CKPEeUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapanienbHOCTH NPSMBIX U IIIOCKOCTEN B mpocTpaHcTie. [lapanensHoe
MIPOEKTUPOBAHKE U U300paxeHue Gpuryp. I eomempuyeckue mecma modex  npoCcmpaHcmae.
[lepnieHauKyNISIpHOCTD MPSAMON U TUIOCKOCTH. OpTOroHaabHOE IpoeKTHpoBaHue. HakiaoHHbIe 1
npoekuuu. Teopema o Tpex nepneHANKyIspax.

Buowvr mempasopos. Opmoyenmpuueckuti mempasop, KapKacHulll mempas’0p, pasHOSPAHHbIL
mempa’op. Ilpsamoyzonvroiti mempasop. Meouarnvi u bumeouarsvt mempasaopa.
Jlocmpaueanue mempasopa 0o napaiieienuneoq.

PaccTosinus mexny ¢purypamu B npoctpanctse. OOl MepneHuKyIsIp ABYX
CKPELIMBAIOIINXCS MPSAMBbIX.

VYriel B ipoctpancTse. [lepneHaukynspHbie MI0CKOCTH. [1101adb 0pmo2oHaIbHOU NPOeKyUl.
Ilepnenouxynsapnoe ceuenue npuzmoi. Tpexepanusiil u MHocoecpanuwiil yeor. Ceoticmea niocKux
yenoe muozocpanno2o yana. Ceocmea nioCKux u 08Y2panHbIX yello8 mpexespanto2o yaid.
Teopembl KOCUHYCO8 U CUHYCO8 OJISl MPEXSPAHHO20 Veid.

Buael MHOTOrpaHHUKOB. Pazeepmiu mHoeoepannuka. Kpamuaiiwue nymu Ha nosepxnocmu
MHO202PAHHUKA.



Teopema Diinepa. 1lpaBusbHbIE MHOTOTPaHHUKU. /[80LiCIM8EHHOCMb NPABUTILHBIX
MHO202PAHHUKOB.

[Ipuzma. ITapannenenunen. CoiicTBa napaienenunena. [IpsMoyronbHbli napaieaenunes.
HaxnonHble pu3MBIL.

[Tupamuaa. Bunbl nupamua. IIeMEeHThI MPaBUIbHOM upaMubl. [Tupamuasl ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsSMHU, UX OCHOBHBIE CBOMCTBA.

[Inomany noBepxHOCTEN MHOIOTPAHHUKOB.

Tena BpaleHus: MUIMHIP, KOHYC, map u chepa. CeueHus nuInHapa, KoHyca u mapa. [llaposoii
CErMEHT, IIapOBOH CIIOH, IapOBOl CEKTOP (KOHYC).

VYcedeHHasa nupamuia U yCEUEHHBIN KOHYC.

Dnemenmoi chepuueckoil ceomempuu. Konuueckue ceyeHus.

KacarenpHble ipsiMbIe U IIJIOCKOCTU. Bricanubie u onricanubie cepsl. Kacarowuecs cgepuoi.
Kombunayuu men spawenus.

BexTops! 1 koopanHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKAY
BekTopamu. CKaJIsipHOE POU3BECHHE.

VYpasuenue miaockoctd. Dopmyna paccTossHUS MeXAy TouKamu. YpaBHeHHE chepbl. DPopmyna
paccmosanus om moyku 00 niockocmu. Cnocoodwl 3a0anus NPAMOU YpasHeHUAMU.

Pewenue 3aday u dokazamenbcmeo meopem ¢ NOMOUWBIO BEKMOPOSG U MEMOOOM KOOPOUHAM.
Onemenmul 2ceomempuu mMacc.

[Tonsitue o6beMa. OObeMbl MHOTOI'paHHUKOB. OOBEMBI TN BpallleHUs. AKcuomvl 0bvema.
Bv1600 ghopmyn 06vemos npamoyzonpHo2o napanienenuneda, npuzmol u RUpamuosl. Popmyvl
0711 HaxodcoeHus 0ovema mempasopa. Teopemvl 06 OMHOWEHUAX 0OBEMOS.

Ipunoocenus unmezpana K 8bI4UCIEHUIO 00beMO08 U nosepxHocmeti men epawjerus. Ilowaos
cpepuueckozo nosica. Obvem waposo2o cuos. [lpumenenue 06vemos npu peuieHul 3a0a4.
[Tnomans chepsr.

Pazsepmra yurunopa u konyca. Ilnouaab NoBEpXHOCTH HMWIMHIPA U KOHYCA.

KoMOuHaImm MHOTOTpaHHUKOB U TEJ BPAIICHUS.

[Tono6ue B mpoctpancTse. OTHOLIEHHE 0OBEMOB U TUIOIIAIEH TOBEPXHOCTEH MOA00HBIX hUryp.
suoicenus 6 npocmpancmee: napanienbHbill NEPeHOC, CUMMENPUsT OMHOCUMETbHO HIOCKOCU,
YEHMPATIbHASL CUMMEMPUSL, NOBOPON OMHOCUMETILHO NPSMOI.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOnb308aAHUEM
cmepeomMempuieckux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TeOPUA rPadoB U KOMOMHATOPUKA

[ToBTopenue. Mcnonb30Banne TabauI U JuarpamMm sl IpeJCcTaBieHUs JaHHbIX. Penienne 3anaq
Ha MPUMEHEHHUE ONHICATEIBHBIX XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEIHHUX, HAUOOJIBIIETO U
HaUMEHBIIIETO 3HAYEHUs1, pa3Maxa, IUCIIEPCUU U CTAaHJAPTHOTO OTKJIOHEHUs1. Berunciienue
Y4acTOT U BEPOSITHOCTEH COOBITHIA. BhrunciieHre BepOsSTHOCTEH B OIBITaX ¢ PAaBHOBO3MOXKHBIMU
3JIeMEeHTapHBIMU UcxoaaMHu. Mcnonap3oBaHe KOMOWHATOPUKU. BeIuncienne BeposSTHOCTEM
HEe3aBUCUMBIX cOObITHI. Vcrionb3oBanue GopMyIibl CI0KEHUS BEPOATHOCTEH, AUArpaMm
Diinepa, nepeBa BeposiTHOCTEH, hopMynsl bepHymm.

Beposamnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposimiHocmell.

YcnoBHas BepoATHOCTS. [IpaBuiio yMHOKEeHHs BeposiTHOCTEN. DopMyIia OJIHON BEPOSTHOCTH.
®opwmyna baiieca.

JluckpeTHble ciyyaiiHble BEJIMUMHBI U pacnipeaeneHusi. CoBMECTHbIE pacIipeieIeHUs.
Pacripenenenue cymMmbl M MPOU3BECHUS HE3aBUCUMBIX CIIydallHBIX BEJIMUMH. MaTeMaTuyeckoe
OKUJAaHWE U JUCTIEPCUs CIydallHOM BEITMYMHBI. MaTeMaTH4eCKOe 0KUIaHUE U TUCTIEPCHS
CYMMBI CITy4alHBIX BEJTMYHUH.



bunapnas ciyuyaiinas BenuuuHa, pacnpeneneHue bepuymim. ['eomerpuueckoe pacnpeaeneHue.
buHoMmuanbHOE pacipeseneHe U ero CBOUCTBA. [ unepeeomempuyieckoe pacnpeoeieHue u e2o
ceoticmaa.
HenpepriBHble ciiydaiinbie BeMUYUHbL. [[MTOTHOCTE BeposTHOCTH. DYHKIMS pacHpeeIeHUs.
PaBHOMEepHOE pactipenienieHue.
Ilokazamenvroe pacnpedenenue, e2o napamempbi.
Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. Oynkius Jlamnaca.
[TapameTrpsl HOpMasbHOTO pactpenenenus. [I[puMepsl ciydailHbIX BEIMYUH, TOJYMHEHHBIX
HOpPMaJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHUH, POCT UeNoBeKa). [lenmpanvHas npedenvHast
meopema.
Hepasencmeo Yeoviwesa. Teopema Yebviuesa u meopema bepuynnu. 3axon 601vuux yucei.
Buvibopounviii memoo usmepenus eeposimuocmeti. Ponb 3akoHa 6016uux wucen 8 Hayke, npupooe
u obwecmae.
KoBapuanus aByx ciydaitneix BenuuuH. [lonstre o koaddurnmente koppensiuu. CoBMECTHBIE
HaOJIOJICHUS IBYX CIyYalHBIX BEJIMUUH. BoliOopounblil koagduyuenm xopperayuu. Jluneunas
pezpeccusl.
Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus u ee yposeHns snauumocmu. Ilposepxa
npocmeuwux 2unome3s. IMuUpuiecKue pacnpeoesienuuss U ux ce:13b ¢ meopemuyeckumu
pacnpeodenenuamu. Paneosas koppenayus.
Ilocmpoenue coomeemcmeuti. Mnvexmuehvle u clopvekmusHvle coomeemcmeusi. buexyuu.
Jluckpemnas nenpepwvignocme. Ilpunyun Jupuxie.
Kooupoeanue. /[eouunas 3anuce.
OcHnognvle nousamus meopuu epagos. /lepesvs. /leouunoe oepeso. Ceaznocms. Komnonenmol
cesznocmu. Ilymu na epaghe. Diineposwl u I amunbmonosst nymiu.

TemaTnueckoe NJaHNPOBaHUE

Anre0pa ¥ HaYaJIa MATEMATHYECKOI0 aHAJIN3a

Ne TemMa KOJINYECTBO YacOB KOJINYECTBO YacoOB
ba3oBblii ypOoBEHb YrnyOneHHbIH
YPOBEHb
1 | [delicTBUTENBHBIC YKCTA 4 16
2 | Yncnosble GyHKIMN S) 12
3 | Tpuronomerpuueckne QyHKIIH 26 30
4 | TpuroHoMeTpHYeCKHe ypaBHEHUS 10 12
5 | IlpeobpazoBanue 15 26
TPUTOHOMETPHUECKHUX BBIPAKCHUN
6 | [lpousBognHas 31 34
7 | KommuiekcHble yncia -- 12
8 | DnmeMeHTBI MaTeMaTHYECKOM 15 21

CTaTUCTHKH, KOM6I/IHaTOpI/IKI/I u
TCOPHUHN BEPOATHOCTHU

9 | CrerneHu U KOpHU 18 31

10 | Iloka3arenpHas U JIorapupMUICCKas 29 38
(GyHKIMYU, YpaBHECHUS M HEPABEHCTBA

11 | IlepBooOpa3Hasi M MHTETpaJ 8 11

12 | YpaBHeHHS 1 HEpABEHCTBA U UX 20 40
CHCTEMBI

13 | MHorouseHsl -- 14

14 | TloBTrOopeHue 23 43




toro | 204 340

I'eomerpus
Ne TeMa KOJINYECTBO YaCOB
1 | IIpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE 37
2 | MHOTOTpaHHUKH 24
3 | Tena v MOBEPXHOCTH BpAIICHUS 17
4 | O0bembl 18
5 | KoopauHaThl 1 BEKTOPHI 23
6 | OGoOmieHe 1 MOBTOPEHHE 17
Hroro 136
TemaTH4eckoe NJIaHUPOBaHUE
MaremaTuka (04HO — 3204Hasi popMa o0OyueHMs1)
Ne TeMa KOJIMYECTBO KOJIMYECTBO Hroro
9acoB 9acoB
OYHO 3204HO
1 | JelicTBUTENbHBIE YKCIIA 4 0 4
2 | YncnoBele pyHKINH 4 0 4
3 | Tpuronomerpuueckne GyHKITUH 15 0
15
4 | TpuroHoMeTpu4ecKHe ypaBHEHUS 10 0 10
5 | [IpeoOpaszoBanue 10 0 10
TPUTOHOMETPHUYECKUX BBIPAKECHUH
6 | [IpousBogHas 20 0 20
8 | DneMeHTBHI MaTEMaTHUECKOMN 10 0 10
CTaTUCTHKH, KOMOWHATOPUKH U
TEOPHH BEPOSTHOCTH
9 | CreneHu u KOpHU 10 5 15
10 | Iloka3arenpHast U 14 7 21
norapudmudeckas QyHKINUH,
yYpaBHEHHS U HEPAaBEHCTBA
11 | IlepBooOpa3Hasi M HHTETPAI 6 3 9
12 | YpaBHeHUs 1 HEPABEHCTBA U MX 12 6 18
CHCTEMBI
15 | IIpsiMble U MJIOCKOCTH B 30 0 30
POCTPAHCTBE
16 | MHOrorpaHHUKH 25 0 25
17 | Tena u MOBEPXHOCTH BPAIICHHS 12 6 18
18 | O0bembI 12 6 18
19 | KoopiuHaThl 1 BEKTOPHI 16 8 24
20 | O6061IeHne U TOBTOPEHUE 12 6 18

S
~

Hroro: 222 269




