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IHosacHUTe/JbHAA 3alIHMCKa

CraTyc JOKyMeHTa

Pabouast mporpamma 1o yue6HOMY nipeimeTy «MaTeMaTuKa: anrebpa v Havyasa
MaTeMaTHUeCKOro aHa/in3a, FeOMeTpHs» COCTaB/ieHa Ha OCHOBe (peZiepaibHOTO TOCYAapCTBEHHOTO
obpa3oBaTe/TbHOTO CTaHZApTa cpegHero obiero obpazoBanus (PI'OC COO npukas Ne 413 oT
17.05.201, c usmenenusimu it 12.08.2022 Ne 732) u OcHoBHOM 06pa3oBaTe/TbHOM MTPOrPaMMBbI
cpennero obmiero obpaszoBanust MOY «COIII p.n. Cokosossiii» (OOIT COO npuka3 Ne 94 ot
02.07.2020)

ean

Nzyuenue npeamera «Maremartuka: anreOpa 1 Hauajga MaTeMaTUYECKOTO aHalu3a, FTEOMETPUSD)

B CpEIHEN IIKOJIE HAIIPABJIECHO HA JOCTHKCHUE CIIEYIOIIUX LICJICH:

CTQHOBJIEHHE U Pa3BUTHe JTMYHOCTH 00yuaroijerocsi B ee CaMOOBITHOCTU M YHUKA/IBHOCTH,
0CO3HaHWe COOCTBEHHOMN WMHMBH/YalbHOCTH, MOsIB/IeHNE KM3HEHHBIX I71aHOB, TOTOBHOCTb K
CaMoOIIpe/ie/IeHUIO;

BOCIUTaHWe CPeJCTBAMU MaTeMaTWKU Ky/bTypbl JTMYHOCTU Yepe3 3HAKOMCTBO C MCTOpHeH
pa3BUTHsL MaTeMaTHK{, 3BOJIIOLMeN MaTeMaTUuecKuX WJel; TOHUMaHHs 3HAUMMOCTH
MaTeMaTHUKH /Il HayYHO-TEXHUYECKOro MpOorpecca;

OCBOEeHHe Ha ypoBHe (YHKLMOHA/NBHOM TPAaMOTHOCTM CHUCTeMbl 3HaHUM B o6mactu
MaTeMaTHKH, HeoOXOAWMMON [Jisi MpO/o/DKeHUss obpa3oBaHMs, caMopeanu3aliii, OCBOEHHUs
130paHHOMW CTeLMaJbHOCTH Ha COBPEMEHHOM YpPOBHe (pasBUTHE JIOTHUECKOTO MBbILUIeHMS,
a/ITOPUTMUYECKOW  KY/JbTYphl, TPOCTPAHCTBEHHOTO BOOOpaKeHHs, MaTeMaTH4eCcKoro
MBIIIJIEHUs] W WHTYUIWM, TBOPYECKHUX CIOCOOHOCTeH); [OCTWKeHHe BBITYyCKHUKaMU
IUIAHUPYEeMbIX  pe3y/bTaTOB: KOMIIeTEHLIMM M  KOMIIeTeHTHOCTel,  OmpefessieMbIX
JTMYHOCTHBIMM, CeMeWHBbIMH, OOIIeCTBEHHbIMY, TOCY/apCTBEHHbIMH TIOTPEOHOCTSIMU U
BO3MO)KHOCTSIMHA ~ 00yuvarol[erocsi CTapLiero IIKOJBHOTO BO3pacTa, WHAWBH/YaTbHOU

oOpa3oBaTe/bHOM TPaeKTOPUEH ero pa3BUTHSI M COCTOSTHUEM 3710POBbSI.



TpeGoBanus k pe3yabTraTam 00y4eHUs 1 OCBOCHHMS Y4eOHOIro mpeaMera
«MaremaTnka: ajaredpa u Ha4aJIa MATEMaTH4YeCKOr0 aHAJIHN3a, TeOMeTPHUs»

JINYHOCTHBIMM pe3y/bTaTaMU SIBJISFOTCS:

e peanM3aLys MO3UTHUBHBIX )XKU3HEHHBIX TIEPCIEKTHB, MHUIIMATUBHOCTh, KPEAaTUBHOCTD,
TOTOBHOCTB U CITOCOOHOCTH K JINUHOCTHOMY CaMOOTIpe/e/IeHHI0, CIIOCOOHOCTb CTaBUTh LIeJTH
Y CTPOUTH >KU3HEHHbIe TJIaHbI;

® TOTOBHOCTb M CTIOCOOHOCTHL 0OecrieunTh cebe U CBOUM OTU3KUM JOCTOMHYIO XKM3Hb B
Tpoliecce CaMOCTOSITe/TbHOM, TBOPUYECKON U OTBETCTBEHHOM /lesiTe/IbHOCTH;

e TOTOBHOCTb M CITOCOOHOCTH 00YyUarOIIMUXCs K CAaMOPa3BUTHIO U CAMOBOCITUTAHHUIO B
COOTBETCTBHH C 0011ieue/0OBeYeCKUMHU LIeHHOCTSIMU U HMleaslaMy IPakIaHCKOTO 0011[eCTBa;

®  pOCCHICKasi UIEHTUYHOCTbh, TaTPUOTHU3M, TOTOBHOCTb K C/Ty)KeHuto  OTeuecTBY, ero
3aIure;

® MHUPOBO33peHHe, COOTBETCTBYHOII[ee COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
0011IeCTBEHHOM MPAKTUKK, OCHOBAHHOE Ha /IUajiore KyJIbTYP, a TAK)Ke Pa3TUuHBIX GOpM
0011[eCTBEHHOTO CO3HaHMs, 0CO3HAHKEe CBOETO MeCTa B MOJIMKY/IbTYPDHOM MUPE;

o TOTOBHOCTbH K JIOTOBOPHOMY PEryJTMPOBAHUIO OTHOLIIEHWH B TPYIIE WK  COIMATbHOMN
OpraHu3aIvy; pa3BUTHe KOMITETEHIUH COTPYIHUYEeCTBa B 00pa30BaTeIbHOM, 00IT1|eCTBEHHO
ToJie3HoM, yueOHO-H1CCeoBaTeIbCKOM, MMPOKTHOM U IPYTUX BUJaX AesTelbHOCTH;

o MHPOBO33peHHEe, COOTBETCTBYIOII[ee COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH,
3HAUMMOCTH HAayKH, TOTOBHOCTh K HayUHO-TEXHUUECKOMY TBOPUECTBY, BJlajIeHHE
JlocToBepHOU MH(MOopMal[reli 0 repejoBbIX JOCTY)KEHUSIX U OTKPBITUSX MUPOBOM U
0TeUeCTBEeHHOUN HayKH, 3aMHTEPeCOBAHHOCTh B HAyUHBIX 3HAHUSAX 00 yCTPOHCTBEe MUpa U
ob1riecTBa;

o TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHKIO, B TOM UKMC/Ie CaM00Opa30BaHuIo, Ha
MIPOTS’KeHUU BCel »KHM3HH; CO3HaTe/IbHOe OTHOIIeHHe K HelpepbIBHOMY 00pa30BaHUI0 Kak
YCJIOBUIO YCITEIITHOM MPoheCcCoHaTLHON U 0011[eCTBEHHOU IeITeTbHOCTY;

o 0CO3HaHHBIN BLIOOp OyayIIeli mpodeccuu Kak MmyTh U CTIOCO0 peanr3aiiui COOCTBEHHBIX
JKM3HEHHBIX TI/IaHOB;
. NOTPeOHOCTh TPYWUTHCS, YBayKeHHe K TPY/Zly, OTBeTCTBEHHOE U TBOPUECKOe OTHOILIeHHe K

pa3HbIM BU/]aM TPY/I0BOU [1eITEIbHOCTH.
MertanpenmerHblie pe3yJbTAaThl U3yYeHHSI.

Pezynamuenvie YY/|
BbIITyCKHUK HAy4UTCA:

. CaMOCTOSITe/IbHO OTpe/iefISiTh Lie/iv, 33/laBaTh NapaMeTpbl U KPUTEPUH, 110 KOTOPbIM MOKHO
OTpe/ie/TuThb, UTO Lie/lb JOCTUTHYTa;
. OLIeHMBATh BO3MOYKHbIE TIOC/Ie[ICTBUS JOCTU)KEHUSI TIOCTaB/IeHHOM 1]e/Iv B IesiTe/IbHOCTH,

COOCTBEHHOM YKU3HHU U >KU3HU OKPY KaIOIIUX JTF0/Iel, OCHOBBIBAsICh Ha COOOPayKeHUSIX 3THKU U
MopaJiy;

o CTaBUTh U (hOpMy/TUpPOBaTh COOCTBEHHBIE 3a/jauil B 00pa30BaTeIbHOM /eI Te/TbHOCTH U
JKU3HEHHBIX CUTYalUsIX;

o OLIEHWBATb PeCypChl, B TOM UHMC/Ie BPeMsi U IpyTrye HeMaTepuasibHble PeCypChl, He0OX0MbIe
JJ151 OCTYKEHUSI TIOCTaB/IeHHOM 11e/y;

o BBIOMpATh My Th JOCTYKEHUS LIeJIM, TI/IaHUPOBAaTh pellieHre MOCTaB/IeHHBIX 3a/]auy,
ONTHMMU3UPYS MaTepuaibHble U HeMaTepuasbHble 3aTpaThl;

o OpraHU30BBIBaTh 3PPeKTUBHBIN MTOVUCK PeCypCoB, HEOOXOAUMBIX AJIsT JOCTKEHHUS

MOCTaB/IEHHOU LIeJIv;
o COTIOCTABJISATH MOJIyUeHHBIN pe3ybTaT AesTelbHOCTH C TIOCTaB/IeHHOM 3apaHee Liefbio.



2. Ilo3naéamenwvnvie YY/I . BrlInyCKHHMK Hay4nuTCA:

®  HCKaTh ¥ HaXOJUTh 00001IeHHBIE CITOCOOBI PelleHNs 3a/iay, B TOM YKCJIe, OCYIIeCTB/ISTh
pa3BepHyThIN MH(OPMALIMOHHbIM ITOUCK U CTABUTh Ha ero OCHOBe HOBbIe (YueOHble 1
T03HaBaTe/bHbIe) 3a/]auy;

e  KDWUTHUECKH OLeHMBATh U UHTEPIIPeTHPOBaTh MH(OPMALUIO C Pa3HbIX MO3ULIMH,
pacro3HaBath ¥ (PUKCUPOBaTh MPOTUBOPEYHs B MUH(POPMAaLMOHHBIX NCTOYHUKAX;

®  JCIOJIb30BaTh pPa3/nyHble MOJle/IbHO-CXeMaTu4yeCcKre CpeficTBa Jj1s Npe/iCcTaB/IeHust
CyLLleCTBEHHBIX CBSI3el M OTHOLLEHUH, a TaKKe [IPOTUBOPEeYHH, BbISB/IEHHBbIX B MH()OPMaLJMOHHbIX
VICTOYHMKAX;

®  HaxXOJWUTb U NMPUBOJUTH KPUTUUYECKHE apIYMEHThI B OTHOLLIEHUU [IeHCTBUM U CY>KeHUN
Jpyroro; CrioKOMHO ¥ pa3yMHO OTHOCHTBCSI K KDUTUYECKUM 3aMe4aHHsIM B OTHOLIIeHHUH
COOCTBEHHOTO CY>K/JeHHSsI, paCCMaTpPUBaTh WX KaK PeCcypc COOCTBEHHOTO Pa3BUTHSI;

e  BBIXO/WTH 3a PaMKH yueOHOro rpeiMeTa 1 OCYLLeCTB/ISTh LieJieHanpaB/ieHHbIM MOKCK
BO3MO>KHOCTeH /ISl IIMPOKOT0 IepeHoca CPeJCTB M CIIOCO00B /IeHCTBYS;

e  BbICTpauBaTb MHAMBH/YaIbHYI0 00pa3oBaTebHY0 TPaeKTOPUIO, YUHUThIBAsi OrPaHUUEHUS CO
CTOPOHBI [IPYI'UX yYaCTHUKOB U peCypCHble OTpaHUUYeHUS;

e  MEHATh U y/iep)XUBaThb pa3Hble M03ULIMY B [T03HaBaTe/IbHOM JleATe/IbHOCTH.

3. Kommynuxamugnvie YY/I. BbinyckHUK Hay4uuTCs:

®  OCYIIECTBIISATH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTe/IbHONW OpraHU3aIiK, TaK U 3a €€ MpeeiaMu), MoI0upaTh NapTHEPOB JUIs
JIeTTIOBOM KOMMYHHUKAIIUH, UCXO/S U3 COOOpaKEeHH Pe3yIbTaTUBHOCTH B3aMMO/ICHCTBHS, a HE
JUYHBIX CUMIATUH;

® [IpU OCYLIECTBICHHH I'PYNIIOBON pabOTHI OBITh KAK PYKOBOJAUTENEM, TaK M YIEHOM KOMAaH bl
B Pa3HBIX POJIAX (FeHepaTop UeH, KPUTHUK, UCIIOIHUTEIb, BBICTYAOIINMN, KCIIEPT U T.1.);

® KOOPAMHHUPOBATbH U BBHIOJIHATH Pa0OTy B YCIOBHSIX PeaIbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

® DPa3BEpHYTO, JOTMYHO M TOYHO M3J1araTh CBOO TOUKY 3PEHUS C UCIOJIb30BAHNEM aJICKBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3bIKOBBIX CPECTB;

® pacno3HaBaTh KOH(IUKTOTCHHBIE CUTYAIH U TPEAOTBPAIIAaTh KOH(DIUKTHI 0 UX aKTHBHOM
(a3bl, BEICTpanuBaTh JIEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKALMIO, U30eras JNYHOCTHBIX
OLICHOYHBIX CYKICHHM.

IIpeamernsble pe3yiabTaThl ocBoeHus OOII

Ha ypoBHe cpeanero o6Gmero o6pasoBanust B coorBercTBur ¢ PI'OC COO cymiecTByIOT ABE
IpyHIbl PE3YyJIbTAaTOB - «BBIMYCKHUK HAYUUTCA» U «BBITYCKHUK MOIYyYUT BOZMOKHOCTh HAYUUTHCSI.
OTH BUJIBI PE3YJIBTATOB ONPENENIOT A 0a30BOT0 U yIIIyOJEHHOTO YPOBHEH.
[TpuHIMIHATBHBIM OTJIMYHEM PE3yJIbTATOB 0a30BOTO YPOBHS OT Pe3yJIbTaTOB YIIyOJIEHHOTO YPOBHS
SBIISICTCA UX LIeJIeBasi HANpaBJIeHHOCTh. Pe3ynbraTsl 0a30BOr0 ypOBHS OPUEHTHPOBAHBI Ha OOLIYIO
(YHKIMOHATIBHYIO TPAMOTHOCTb, TTOJyYeHHE KOMIIETEHTHOCTEH JIJIsl IOBCETHEBHOM YKU3HU U OOIIETO
pa3BUTHL.

Pe3ynbTarhl yriry0/1eHHOT0 YPOBHSI U3yUEHHS] MaTEMAaTUKU OPUEHTUPOBAHBI HA MOJTy4YE€HUE
KOMIIETEHTHOCTE! AJIs MOocleAyolel mpodecCHOHAIbHOM 1eATeIbHOCTH, KaK B paMKax JJaHHON
MIPEeIMETHOM 00JIACTH, TaK U B CMEXKHBIX C HEl 00JiacTsaX. DTa Ipymia pe3yJIibTaToOB MPEAIoIaraeT:

— OBJIQJIEHUE KJIIOYEBBIMU MOHATHSMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JaHHas
npenMerHas o0JacTh, paclo3HaBAHME COOTBETCTBYIOIIMX WM MPHU3HAKOB U  B3aUMOCBS3EH,
CIOCOOHOCTh JAEMOHCTPUPOBATh PA3JIMYHBIE MOAXOJbl K HM3YUYCHUIO SIBJIECHUM, XapaKTEpHBIX s
M3y9aeMOU MpeMETHON 001acTH;

— YMEHHE pellaTh Kak HEKOTOpble MPaKTHYECKUE, TaK U OCHOBHBIE TEOPETHUECKHE 3aJlauH,
XapaKTepHbIe AJI UCIOJIB30BaHUS METOJIOB U MHCTPYMEHTApUs JaHHON NpeMETHON 00nacTu;

— Haluyue NpeJCTaBICHUH O J[JaHHOW MpeIMETHOW O00JacTH Kak IeJIOCTHOM TeopHuu
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI35IX C HHBIMH CMEKHBIMU OOJIACTSIMH 3HAHUI.



MartemaTuka: aﬂreﬁpa U HAYAJAa MATEMATUIECCKOIo aHajau3a, recoMmeTpus.

Yri1y6/1eHHbIH YPOBEHb
«CHCTeMHO-TeoOpeTHYEeCKHE Pe3yJbTaThbD)

Paznen I. BbINYCKHUK HAY4YUTCS I 1. BoINyCKHHUK MOJYYUT BO3MOKHOCTHh HAYUYUTHCS

Hesn JIJ1st yCTenHOTo mpoI0JDKEHUST 00pa30BaHUS s obecneyenus 603MOACHOCMU YCNEUIHO20 NPOOOINCEHUSL

OCBOCHUS 10 CHELHAIIBHOCTSAM, CBSI3aHHBIM C IIPUKJIaJHBIM UCIIOIb30BAHUEM 06pazosanus N0 CNeYUAIbHOCMAM, CEA3AHHBIM C

npeaMera MaTeMaTUKHU ocyujecmenenuem Hay4Hou U Uccie008amenbeKol
dessmenbHOCMU 8 001acmU MAMeMAMUKU U CMENCHBIX HAYK

TpeOoBanus K pe3yjbTaramM

Inemenmol CBOOOZHO OIIEPUPOBATH' MOHATHAMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT Jocmuoicenue pezynomamos pazoena I;

meopuu MHO’KECTBa, TOJMHOXKECTBO, MepeceyeHne, OObEIUHEHHE U Pa3HOCTh —  onepuposams NOHAMUEM ONPeOeieHUs,

MHOICeECme u MHOXECTB, YHCJIIOBBIC MHOXKCCTBa Ha KOOpI[HHaTHOﬁ HpSIMOfI, OTPC30K, OCHOBHBIMU GUOAMU onpeaeﬂeyuzj, OCHOBHbBIMU

Mamemamuyec BBIKOJIOTOM  TOYKOH,

KOUl J102UKuU

WHTEpBaJl, IOJYUHTEPBAJ, IPOMEKYTOK C
rpaduuecKoe MpeacTaBIeHne MHOXKECTB Ha KOOPAMHATHOM TIIOCKOCTH;
3aJ]aBaTh MHOYKECTBA MEPEUUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM,;
ONEpUpPOBATh IMOHATUSAMH: YTBEPKICHUE, OTPULAHUE YTBEPKICHHUS,
WUCTUHHBIE U JIOXKHBIE YTBEPXKIEHUS, IMPUUYUHA, CJEACTBUE, YaCTHBIN
Cily4aif o0111ero yTBep:KieHus, KOHTpIpUMeEp;

MIPOBEPSTH NPUHAIIEKHOCTD 3JIEMEHTA MHOKECTBY;

HaXOIUTh TiepeceueHrne U OObEeIMHEHWE MHOXKECTB, B TOM YHCIE
MIPEACTABICHHBIX TpaUUecKu Ha YUCIOBOW MPSMOW W HAa KOOPAMHATHOU
IUIOCKOCTH;

IIPOBOAMTD JOKA3aTeJbHBIE PAacCyXIEHUs s 00OCHOBAaHUSI MCTUHHOCTU
YTBEPKICHUM.

B nosceonesnoii ocuznu u npu uzyueHuu Opyeux npeomemos.

WCITOJIB30BaTh YHCIIOBBIE MHOXKECTBA Ha KOOPJIWHATHOW NpsSIMOW W Ha
KOOp,Z[I/IHaTHOf/'I IJIOCKOCTU IJId OIlhCaHusd PpCaJIbHBIX MPOLUECCOB U
SIBIICHHIA;

sUOaMU MeopeM;

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMeNbCMBdA;
ONepupoBamb NOHAMUAMU CHEMHO20 U
HeCcuemHo20 MHOMXCeCmaa;

NPUMEHSAMb Memo0 MamemMamuyeckol UHOYKyuu
0J15 NPOBEOCHUSL PACCYHCOEHULL U
00KA3amenbCms U npu peuleHul 3a0au.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

UCNONbL3068AMb MEOPEMUKO-MHONCECMBEHHBI
A3BIK U A3bIK T0UKU OJisL ONUCAHUS PEATbHBIX
npoyeccos u ANeHul, Npu peuleHul 3a0a4
Opyeux yueOHbix npeomMemos

1 3,£LEC]> " fajiee: 3HaThb OripejiesieHre IOHATHA, 3HaTh U YMeTb 000CHOBEIBAaTh CBOMCTBA (l'IpI/I3HElKI/I, eC/Ii OHHU ECTI:) TIOHSTHSA, XapPAKTEPU30BaTh CBA3U C ADYTMMU INOHATUSAMHU, MTPENCTaBJIAA
OJHO TMOHATHE KaK YaCTh LJ€JIOCTHOTI'O KOMIT/IEKCA, UCITO/Ib30BAaTh MOHATHE U €r0 CBOMCTBa npuy 1poBeieHNn paCCY)KrELEHI/II‘/JI, A0Ka3aTe/IbCTB, pelleHnH 3a/ay.




MPOBOAMTH JTOKA3aTENbHBIE PACCYXKIEHUS B CHUTyalUsX [OBCETHEBHOM
KU3HU, IPU PEUICHUH 3a/1a4 U3 APYTUX MPEIMETOB

Yucna u
GbIpaAzCeHUA

CBO60)IHO OIICPHUPOBATE TIOHATUAMMU: HATYPAJIBHOC UYHUCIO0, MHOXKCCTBO

HaTypaJbHBIX 4YHCCJ, 1TEJI0C€ YHCI0, MHOXCCTBO MLCJIBIX YHCECI,
OOBIKHOBEHHAS )Ip06]5, JACCATUYHAaA I[p06b, CMCIIaHHOC quciio,
palrOHAJIBHOC qHuCJI0, MHOXECTBO palnrOHAJIbHBIX YHUCCJI,
HppalMOHAaJIbHOC YHCIIO, KOPCHb CTCIICHU 1, JEHCTBUTEIIBHOE quciio,

MHOXECTBO JICHCTBUTENBHBIX YHUCEJ, I€OMETpPUYECKass WHTEPIPETALHs
HATyPaJIbHBIX, LEJbIX, PALIMOHAIIBHBIX, JEHCTBUTEIbHBIX YUCEIL,

MOHUMATh M OOBSICHATH Pa3HUILy MEX1y NO3MLMOHHOM U HEMO3UIIMOHHON
CUCTEMAaMH 3aIMCH YUCEIL;

MEPEeBOJUTh YMCTIa M3 OJHON CHUCTEMBI 3aluCU (CUCTEMbI CUMCIICHHS) B
ApYTYIO,

JIOKa3blBaTb W  MUCIOJIb30BaThb IPU3HAKA JCIMMOCTH CYMMBI U
IIPOU3BEICHUS IIPU BBIIIOJHEHNUN BBIYUCIICHUM U PELICHUY 3a/1a4;
BBIIIOJIHATH OKPYIJICHUE PAlMOHAIBHBIX W UPPALMOHAIBHBIX YHCEI C
3aJIaHHOU TOYHOCTBIO;

CpaBHUBATh JICHCTBUTENIbHBIEC YHCIIA Pa3HBIMH CIIOCOOAMU;
YIOPSIOYUBATh YKCIIa, 3alIMCAaHHbIE B BUJIe OOBIKHOBEHHOU U JIECATUYHOMN
JpoOu, Yucla, 3auCcaHHbIe C UCTIOIb30BaHUEM apH(PMETHIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTETIeHH OO0JIbIIIe 2;

Haxonuth HOJl m HOK pasHeiMu criocobamMu M MCHONB30BATh WX TPU
peLIcHUH 3a/1a4;

BBINOJIHATh BBIYMCIICHUS W TPeoOpa30BaHUs BBIPAKEHHH, COJIEpIKALINX
JICHCTBUTEIILHBIC YKCIIA, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTCIICHEH;
BBINOJIHATH CTAH/IAPTHBIE TOXKAECTBEHHbIE TPe0Opa3oBaHus
TPUTOHOMETPUUYECKHX, JIOTapu(PMUUECKUX, CTETIEHHBIX, HPPALIMOHATIBHBIX
BBIPaKCHUM.

B nogceonesnoll scuznu u npu usyyeHuu Opyux npeomemos.

BBIMOJIHAT U OOBSICHATH CPAaBHEHUE pE3YJIbTATOB BBIYMCICHUN NpuU
pelICHUHM NPaKTUYEeCKUX 3aJady, B TOM 4YHCIE MNPHOIMKEHHBIX
BBIUHCJICHUH, UCIIOJIB3YS pa3Hble CIOCOObI CPaBHEHUM;

3alUChIBaTh, CPABHUBATh, OKPYIJIATH YHCIIOBBIE JIaHHBIE pEAIbHBIX

Locmuoicenue pezyromamos pazoena I;

C80000HO ONEPUPOBAMB YUCTIOBLIMU
MHOHCECMBAMU NPU PpeUleHUl 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU
PACUUPEHUS YUCTOBBIX MHONCECTE;

81a0emsb OCHOBHbIMU NOHAMUIMU MeopUU
0eUMOCmuU NPU peuteHuy CMmanoapmHuIxX 3a0ay
umems 6A306ble NPEOCMABICHUSL O MHONCECBE
KOMNIEKCHBIX YUcel;

CB80000HO BLINOJIHAMb MONCOECMBEHHBLE
npeobpazoeanuus MpueoOHOMempuiecKux,
J102apUGMUYECKUX, CTENEeHHbIX 8bIPAICEHULL
enademsv opmynou bunoma Heromona,
NPUMEHSMb NPU PEUEeHUU 3A0ay meopemy O
nunetnom npedcmasieriuu HOJJ;

NPUMEHSIMb NPU PeueHuu 3a0ay meopemy 0o
0CMamKax,

NPUMEHSMb NPU PeUeHUU 3a0ay meopemy
Depma,

YMemb 8bINOHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU
cucmeme CUUCIeHUsL,

NPUMEHSIMb NPU PeUeHUU 3a0ay meopemuKo-
Yucn08ble PYHKYUU: YUCIO U CyMMA Oeumerell,
@yHxyuro diinepa;

NPUMEHAMb NPU PeeHUU 3a0ay MHO20UNEeHbl C
OeticmeumenbHbIMU U YeablMu

K03 puyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMDLU U
HenpugooOUMblli MHO20YIeH U NPUMEHAMb UX NpU
peuieHuu 3a0a4;

npumensams npu peweHuu 3a0ay OCHOBHYIO
meopemy aneebpol;, NPUMEHAMb NPU PEUuleHUU
3a0a4 npocmetiue QYHKYuU KOMNJIEKCHOU




BCJIMYHH C UCIIOJIB30BAHUECM PA3HBIX CUCTEM U3MCPCHUAA,
COCTAaBJIATH U OUCHHUBATH PA3HbIMU crmoco0aMu YHUCIIOBEIE BBIPpAXKCHUA TTPpU
PCIICHUYN NPAKTHYCCKUX 3aJa4 1 3aaa4 U3 JPYyrux y‘~IG6HI>IX npeaMCcTOB

nepemMenHOll KaKk 2eomMempuyeckue
npeobpazoeansl

Ypasnenusa u
Hepagencmea

— CBoOOgHO  omepupoBaTh  IMOHATHSIMM:  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIIbHBIC YpaBHEHHsS W HEPAaBEHCTBA, YpaBHEHHE, SBIIIOLICECS
CJIIEJICTBUEM Jpyroro YypaBHEHUs, YPaBHEHUs, PpaBHOCWIbHbIE Ha
MHO€ECTBE, paBHOCHJIbHBIEC ITPE0Opa30BaHus ypaBHEHUH;

— pelaTh pa3Hble BUIbl YPABHEHUH M HEPABEHCTB M UX CUCTEM, B TOM YHCJIe
HEKOTOpble ypaBHeHMs 3-ii W 4-i creneHed, APOOHO-palMOHAIBHBIE U
UppaIrOHAIbHBIE;

— OBJAJeTh OCHOBHBIMH THIIAMH IIOKa3aTENbHBIX, JIOTapH(PMHUYECKHUX,
UPPaMOHATIBHBIX, CTETICHHBIX YPAaBHEHUH U HEPABEHCTB U CTAaHIAPTHBIMU
METOAAMHU MX PELICHUH U IPUMEHATh UX IIPU PELLICHUHU 3a7ay;

— TMPHUMEHATh TeopeMy be3y K peleHnio ypaBHEHHI;

— TPHUMEHATh TeopeMy Buerta Juist peiieHust HEeKOTOPBIX YPaBHEHUH CTETIEHU
BBIILIE BTOPOM;

— TOHWMAaTh CMBICT TEOpPEM O pPaBHOCHIBHBIX H HEPAaBHOCHIIBHBIX
npeoOpa30BaHUSIX YPAaBHEHUN M YMETh UX JOKa3bIBaTh;

— BIIQJIETh METOJAMHU pEIICHHs YPaBHEHUH, HEPABEHCTB U UX CHCTEM, YMETh
BBIOMPATh METOJI PELICHUSI 1 0OOCHOBBIBATH CBOW BHIOOD;

— MHCIOJIB30BaTh METOJl MHTEPBAJIOB JJIsl PELICHUsI HEPABEHCTB, B TOM YHCJIe
IpOOHO-pallMOHATBHBIX M BKIIOYAIOIUMX B Cce0s MppalOHAJIbHBIC
BBIPA)KCHUS;

— pemaTth anreOpanyecKhe YpaBHEHHS M HEPABEHCTBA M HMX CHUCTEMBI C
napamMeTpamu anredpandecKuM U rpauuecKuM METOIaMH;

— BIIQJIETh PAa3HBIMU METO/AMU JI0Ka3aTebCTBA HEPABEHCTB;

— pemaTh ypaBHEHUS B LIEJBIX YHCIAX;

— m300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJlaBacMble ypaBHCHUSIMH,
HEPaBEHCTBAMH U UX CHCTEMaMHU;

— CBOOOJHO HCIIONIB30BATh TOXKJECTBEHHBIE MPEe0OPa30BaHUs MPHU PEIICHUU
YPaBHEHUH U CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu usyyeHuu opyeux npeomemos.

— COCTaBISATh W pEIIaTh YpaBHECHHWS, HEPABCHCTBA, WX CHUCTEMBI IIPH
pELICHUH 3aa4 IPYTHX YICOHBIX MTPEIMETOB;

Jocmuoicenue pezynomamos pazoena I;

—  €80000HO onpedensimb Mmun u 6blOUPaAmMs Memoo
peulenus NOKAa3amenbHulX U JI02apUPMUYECKUX
VpasHeHuii U HepageHcme,  UPPAYUOHATbHBIX
VpaeHeHull U HepageHcms, MpuoHOMempuiecKux
VpasHeHuil U HepaBeHCms, Ux CUCTeM;

—  c80000HO peulams CUCeMbl TUHEUHBIX YPAGHEHULL,

— pewiamsb OCHOGHbIE MUNbL YPAGHEHUL U HEPABEHCME
¢ napamempamu,

— NpumeHaAmb NpU peuwleHuu 3a0ai HepaseHcmea
Kowu — Bynaxoeckoeo, bepuynnu,

— umemv npedcmaegieHue O HEPABEHCMBAX MeHCOY
cpeoHumu




BBINIOJIHATH OLEHKY MPaBIOINOA00MS] pE3yJbTaTOB, IOJYYaeMbIX MPH
pEIIeHUH Pa3IUYHbIX YpaBHEHUIl, HEPABEHCTB U UX CUCTEM IPU PELICHUH
3aj1ay APYrux y4eOHBIX MPEIMETOB;

COCTaBJIAITh M pELIaThb YPAaBHEHMsI M HEPABEHCTBA C IapaMETpaMu IIpU
pelIeHnH 3aa4 JPYTuX YUYeOHBIX MPEIMETOB;

COCTaBIISITh ypaBHEHHUE, HEPABEHCTBO WM UX CHCTEMY, OIUCHIBAIOIINE
peaIbHYI0 CHUTYyallMI0 WIM TPUKIATHYI0 3a7ady, HWHTepIpPeTHpPOBATh
IIOJTyYEHHBIE PE3YJIbTATHI;

HCII0JIb30BaTh IPOIPaMMHBIE CPEJICTBA IIPU PEILIEHUU OTIEIIBHBIX KJIACCOB
YpaBHEHUU U HEPABEHCTB

Dyukyuu

— Bunagers NOHATHSMMU: 3aBUCUMOCTb BETUYNH, (PYHKIHS, apTyMEHT U
3Ha4YeHue QPyHKIUH, 001aCTh ONPEeSICHHs] U MHOXKECTBO 3HAUYCHUN
¢yHKuny, rpaduk 3aBUCUMOCTH, TpaduK GYHKIUH, HYJIU QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HAa YHCIOBOM
NPOMEXYTKe, yObIBaHHE Ha YUCIOBOM IMPOMEXKYTKE, HAaMOOJIbIIee 1
HalMEHbIlIee 3HaueHUe (PyHKIMH Ha YUCIIOBOM IIPOMEXKYTKE,
nepuoauyueckast GyHKUUs, IEPHOJ, YeTHAsI U HeueTHas (DyHKIUH;
YMETbh IPUMEHATh 3TU HOHATHS IIPU PELLICHUHN 3a7ay;

— BIIQJICTh TIOHSATHEM CTeTeHHasi PYHKIUS; CTPOUTH €€ TpaduK U yMETh
NPUMEHSTH CBOMCTBA CTENICHHOHN (DYHKIIUH MPH PEIICHUHN 3a7ay;

— BIIQJETh MOHATHSIMHU MOKa3aTeabHas (QyHKIHS, IKCTIOHEHTa; CTPOUTh
uX TpauKi 1 yMETh IPUMEHSTh CBOWCTBA IMMOKA3aTeNbHON (DyHKIIMA
IPY pELICHUH 3a/1a4;

— BJaJeTh NOHATHEM JorapupMudeckas GyHKIHS; CTPOUTD ee Tpaduk U
yYMETh IPUMEHSTh CBOMCTBA JIoTapu(hMUIECKOH (PyHKINH MTpH
pelLlIeHnH 3a7ay;

— BJIQJIETh HOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH UX
rpaduKu ¥ yMETb IPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKUMH pU peIIeHNH 3a/1a4;

— BIIQAETh NMOHATHEM OOpaTHas PYHKILUS; IPUMEHSATh 3TO MOHITHE TPU
pelLlIeHnH 3a71ay;

— TPUMEHATH NPU PEIICHUH 3a/1a4 CBOMCTBA (PYHKLUI: YETHOCTb,
HEPUOUYHOCTh, OTPAaHUYEHHOCTb;

— TIPUMEHATH IIPU pPElIeHUH 3aja4 peodpa3oBaHus rpaduKkoB PyHKINH;

Jlocmusicenue pesynomamos pazoena I;

eadems NOHAMUEM ACUMNIMOMbL U YMemb €20
NPUMEHAMb NPU peuleHuu 3a0a4;

NPUMEHAMb Memoobl peuleHus: NPOCMetuux
oughghepeHyuanbHuIX YPasHeHUll Nepeoco U Mopo2o
nopsoKos




BJIJICTh MOHATUSMH YUCIIOBAs [1OCIIEI0BATENbHOCTD, apupMeTHYECKAs]
U reoMeTpudecKas Mporpeccus;

IIPUMEHSATH IIPU PELICHNH 3a/1a4 CBOMCTBA U IIPU3HAKU
apu(METHIECKON U TEOMETPUIECKOH MPOTPECCHIA.

B nosceonesnoui scusznu u npu uzyyeHuu Opyeux yueOHuix npeomemos:

OIpeIeIsiTh 1O rpaduKaM M HCIOIb30BaTh IS PELICHUS MPUKIATHBIX
3aj1a4 CBOWCTBA PEajibHBIX MPOIECCOB M 3aBUCHMOCTEH (HaMOOJbIINE |
HaMMEHBIIINE 3HAYECHUS, IPOMEXKYTKH BO3PACTAHUS U YObIBAaHUS (DYHKIHH,
MPOMEXYTKH 3HAKOIOCTOSHCTBA, aCUMIITOTHI, TOYKHU Mepernda, mepuo u
T.IL.);

UHTEPIPETHPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CHUTYaIlUH;

- OTIpENIENSATh MO TpauKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPHOANIECKIX

IPOIIECCOB B OMOJIOIMH, 3KOHOMHUKE, MY3bIKE, PaIMOCBA3H U JP.
(ammIuTya, MEpUON U T.I1.)

Inemenmot
mamemamuuec
K020 ananusa

Branets nmonsTHeM 0ECKOHEUHO YOBIBAIOIIAS TEOMETPUUYECKAs
MPOTpPeCcCHsi U YMETh MPUMEHSTh €r0 IPU PEIICHUH 33]1a4;

MPUMEHSTH JUIsl pELIECHUs 3a/1a4 TEOPHUIO TPEJIETIOB;

BJIAJIETH IMOHATHAMHA OECKOHEYHO OOJIBIINE U OECKOHEYHO MaJIble
YHCIIOBBIC TIOCIIEOBATEIIHHOCTH 1 YMETh CPAaBHUBATh OCCKOHEYHO
OoupIINE H OECKOHEYHO MaJjkle ITOCIEI0BaTEIbHOCTH;

BIIAJICTh TOHITHSAMU: IPOU3BOAHAS (DYHKIIMH B TOUKE, TPOU3BOIHAS
byHKINMY;

BBIYHCIISTH MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIIMA U UX KOMOWHAIIHIA,
MCCIIEeI0BaTh (PYHKIIMA HA MOHOTOHHOCTH M DKCTPEMYMBI;

CTPOUTH TpaUKU M TPHUMEHATh K PEHICHHWIO 3a7a4, B TOM YHCJE C
napameTpoM;

BIIAJCTh TOHATHEM KacaTelbHas K Tpaduky (QYHKIMH H yMETh
MPUMEHSTH €ro MPHY PEIICHUH 3324,
BJIQJICTh TOHATHSIMH  TIepBOOOpa3Has
WUHTErpal;

GyHKUUSA, OIpeneneHHbIN

npuMeHsTh TeopeMy Hprorona—JIeiiOHMIIA U ee CIeACTBUS JUISl peIIeHUs

Jlocmusicenue pesynemamos pazoena I;

Cc80000HO  61a0emb CMAHOAPMHLIM — ANNAPAMOM
mMamemamuyecko2o — aHanu3a  ONisl  GbIYUCTIEHUs]
NPOU3BOOHBIX PYHKYUU OOHOU NePeMEHHOU,
C80000HO NpUMEHAMb Annapam MamemamuieckKo2o
ananuza 0 UCCAed08aHUSL PYHKYUL U NOCPOEHUS
epagurkos, 6 mMoOM uHucie UCCIe008aHUA  HA
8bINYKILOCHIb;

onepuposams nousmuem nepeooopasHol GyHKyuu
0J151 peuerus 3a0a4;

0811a0emb OCHOBHBLIMU CBEOeHUAMU 00 uHmezpaie

Hviomona—Jletionuya u e2co npocmeuuux
NPUMEHEHUSX,
onepupoéamv 8  CMAHOAPMHBIX — CUMYAYUSX

NPOU3BOOHBIMU BbICUUUX NOPAOKOS;
yMemv NpUMeHsAmMb NpuU peuleHuu 3a0ay ceolcmea
HenpepvlHbIX (hYHKYULL,




3a1ad.

B noeceomnesnoti scusnu u npu uzyyeHuu Opyeux y4eonvix npeomemos:

— pemaTh NPUKIATHBIC 3a/1a4U U3 OUOJIOTHH, (DU3HKHU, XUMHUU, SKOHOMHUKH U
OPYTHX TPEIMETOB, CBS3aHHBIE C HCCIICOBAHHEM XapaKTEPUCTHUK
MPOIIECCOB;

—  HMHTEPIPETUPOBATH MOJYUICHHBIC PE3YIbTATHI

yMemyb  GbINOJHAMb NPUOIUINCEHHbIE  BbIYUCTEHUS
(Memoovl  pewieHus  YpaeHeHuu,  BbIYUCIEHUs
onpeoeneHHo20 UHmezpana);

yMemb HPUMEHAMb HPUNOdCeHUe NPOU3BOOHOU U
onpeoeneHHo20 uHme2pala K peuleHuro 3a0au
ecmecmeo3Hanusl,

enademv — NOHAMUAMU — 6MOpPAs  NPOU3BOOHAS,
guInyKIOCMy  epaguxka  Qymkyuu U ymemo
uccnedosams QyHKYUo Ha 8bINYKIOCHb

Cmamucmuka
u meopus
eéepoamuocmeit
JI02UKa u
KomoOunamopu
Ka

OrnepupoBaTh OCHOBHBIMU OMHUCATEIIbHBIMU XapaKTEPUCTUKAMU YUCIOBOTO
Habopa, MOHATHEM IreHepaibHasi COBOKYIHOCTh U BBIOOPKOH U3 Hee;

— ONEpHpOBaTh TOHITHSIMHU: YaCTOTa U BEPOATHOCTH COOBITHS, CymMMa H
MIPOU3BEJICHNE BEPOSITHOCTEH, BBIUMCIATH BEPOSTHOCTH COOBITHMA Ha
OCHOBE T0JICYETA YHUCIIa UCXOI0B;

— BJaJIeTh OCHOBHBIMU MOHSATUSIMH KOMOMHATOPUKU U YMETh MX MPUMEHSITh
IIPU PELLIEHUN 3a/1a4;

— HWMETh NpecTaBiIeHue 00 OCHOBaX TEOPHH BEPOSITHOCTEH;

— HWMETh MPEJCTaBICHUE O MAUCKPETHBIX W HENPEPBIBHBIX CIy4YalHBIX
BEJIMYMHAX U PACIIPEACIICHUAX, O HE3aBUCUMOCTHU CIIy4YalHbIX BEJIMYUH;

— HWMETh TPEJICTABIICHHE O MAaTeMAaTHUYEeCKOM OXHIAHUH W JUCTICPCUU
CITyYailHBIX BEJIUYUH;

— HWMEThb TMPEJACTaBICHUE O COBMECTHBIX PACIPEICICHUIX CIy4alHbIX
BEJINYMH;

— TIOHMMaTh CYTh 3aKOHa OONBIIMX 4YHCET M BBIOOPOYHOTO METOa
U3MEPEHUS BEPOSATHOCTEH;

— HMETh TMPEACTABICHUE O HOPMAJIBHOM pACIPECTICHUH M IpUMepax
HOPMAJIBHO PaclpeleICHHbIX CIyYalHbIX BEJIMUUH;

— HWMETb MPEJCTABICHUE O KOPPEIISIHH CITyIaHBIX BETUYHH.

B nosceonesnoul scusznu u npu uzyyeHuu Opyeux npeomemos.
—  BBIYUCIISITH WIIH OIIEHUBATh BEPOSTHOCTH COOBITHI B peaIbHON KU3HH;
— BBIOMpATh METOJIbI MOJAXOASIIETIO MPECTABICHUS U 00pabOTKU JaHHBIX

Locmuoicenue pezyromamos pazoena I;

umMems npedcmasienue 0 YeHmpaibHol npeodebHoll
meopeme;

umems npedcmasienue 0 8bl00POUHOM

K03 huyuenme Koppensayuu u IUHEUHOU pecpeccuul;
umems npedcmasienue 0 CMamucmuyecKux
2unomesax u npogepke CmamucmuyecKoll
2Unomeswvl, 0 CMAMUCMUKe Kpumepusi u ee yposHe
3HAYUMOCMU,

umMemsb npedcmasiienue o 83U IMIUPUYECKUX U
meopemuyeckux pacnpeoeneHul;

umemuv npedcmasieHue 0 KOOUPOSAHUU, OBOUUHOU
3anucu, 080UYHOM Oepese;

811a0emb OCHOBHbIMU NOHAMUAMU Meopuu epapos
(epagh, sepuuna, pebpo, cmenensv 8epuiUHbL, NYMb 8
epage) u ymems npumeHams ux npu peulenuu
3a0ay;

umems npedcmasienue 0 0epesbsx U ymems
NPUMEHSMb NPU PeUeHUU 3a0ay,

yMemyb 0Cyuecmeiams nymu no peopam, 06xoovl pebep

u eepwun epaga;

enademov  NOHAMUAMU  KOHEYHble U  CYemHble
MHOJCECBA U YMemb UX NPUMEHAMb NpU peueHuu
3a0ay;
ymemb

NPUMEHANb Memoo  Mamemamuyeckoll




UHOYKYUU
—  yMemb npumeHams npuHyun Jupuxie npu peuwieHuu
3a0ay

Texcmosoie — Pemate pa3Hbie 3aja4uy MOBBIIEHHON TPYIHOCTH; Locmuoicenue pezynomamos pazoena |
3a0auu — aHAIM3UPOBATh YCIOBHE 3aJa4d, BBIOMPATh ONTHUMAIBHBIA METOJI
pEIIeHUs 3a]a4i, pacCMaTPHUBAs Pa3IMIHBIE METOIBL;
— CTPOWTH MOJENb pEIIeHUs 3aJadd, MPOBOAWTH JIOKa3aTeIbHbBIE
paccyXIeHus NP PEIICHUN 33]1a4H;
— pewmarth 3amauM, Tpedyromue nepedbopa BapHaHTOB, MPOBEPKU YCIOBHIA,
BBIOOpA ONTUMAJILHOTO PE3yJbTaTa;
— aHAM3WPOBATh M MHTEPIPETUPOBATH MOJYUYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 3a]]a4d, BEIOUPATh PEIICHUs, HE MPOTHBOPEYAIINEC KOHTEKCTY;
— TICPEBOJAMTH MPU PEUICHUH 3a1a4U UHPOPMAITUIO U3 OAHON (HOPMEI 3aITUCH
B JPYTYIO, UCIONB3Ysl MPU HEOOXOIUMOCTH CXEMbI, TaOIHUIbl, TpaduKkH,
JUarpamMmbl.
B nogceonesHoll scuznu u npu usyyeHuu Opyux npeomemos.
— pemaTh MPaKTUYECKUE 3a7aUd U 33Ja4u U3 APYTUX MPEIMETOB
T'eomempus — Brnamere TreoMeTpUYECKMMHU TIOHATUSMU TIPH pEIIeHWH 3amad U | — Hmems npeocmagnenue 06 aKCUOMAMUYECKOM

MPOBE/ICHUM MaTEMAaTHICCKUX PACCYKICHHIA;

CaMOCTOSITENILHO (HOPMYITHPOBATH OINPEICIICHHUS] TEOMETPUIECKUX (Uryp,
BBIJIBUTATh THITOTE3bI O HOBBIX CBOMCTBAX WM NMPU3HAKAX F€OMETPHUCCKHUX
buryp u OOOCHOBBIBaTH WJIM ONpOBEpraTh uX, 0000mAaTh WU
KOHKPETH3UPOBATh PE3YJIbTaThl Ha HOBBIX Kjaccax (UIyp, MPOBOJHUTH B
HECJIIOKHBIX ~ CIydasx  KilacCHpUKaiuioo Quryp Mo  pasIudHbIM
OCHOBaHUSIM;

UCCIICIOBATh YEPTEXKH, BKIIOYas KOMOWHAIMH (QUTYp, W3BJICKATH,
UHTEPIPETHPOBATh U TIPEOOPa30BLIBATh MH(DOPMAIIHIO, TIPEICTABICHHYIO
Ha YepTeKax;

pemaTh 3a/1a4d TeOMETPUUECKOTO COICPIKAHMS, B TOM YHCIIE B CHTYallUsX,
KOTJIa QJITOPUTM PEIICHUS HE CJICAyeT SBHO W3 YCIOBUS, BBITIOJIHATH
HEOOXOJUMBIC [UIsl peUIeHHs 3a7aud JOMOJHUTENbHBIE IOCTPOCHHUS,
HCCJICIOBATh BO3MOXHOCTh TIPUMEHEHHS TeOpeM U (GOopMYJT JUIS PEIICHUS
3ajad;

memooe;

— enadems NOHAMUEM 2eOMeMPUYECKUe MeCma mo4ex
8 npocmpancmee u ymemov NPUMEHAMb UX OJis
peutenus 3a0a;

—  yMemb npumeHsms OJisl peuleHust 3a0au Ceoucmea
NIIOCKUX U O8YCPAHHBIX Y208,

— enademv noHsMuUeM NEPNEeHOUKVIAPHOE CeueHUe
npusMul U yMemb NPUMEHSIMb €20 NpU peuleHuu
3a0auy;
61a0emsv NOHAMUAMU YEHMPATbHOE U NAPAJLIETbHOE
NPOEKMUPOBAHUE U NPUMEHSMb UX NPU NOCMPOCHUU
cevenull MHO202PAHHUKO8 Memo0OM NPOEKYUl,

- umemb npedcmasieHue o passepmke
MHO202PAHHUKA U Kpamuatiwem  NYmMu  Ha
NOBEPXHOCIU MHOC02DAHHUKA,




yMeThb (hOpMYJIUPOBATH U JOKA3bIBATH TEOMETPUUYECKHUE YTBEPKIACHHUS;
BJIAZACTb HOHATUAMU CTCPCOMETPHUU: IIpHU3MaA, MMapaJlJICJICIHUIIC, TUMpaAaMH /A,
TETpadp;

HMETH NPECACTaBICHUA 00 axcrnomMax CTEPCOMETPHU U CICACTBHUAX U3 HUX
A YMETH NPUMEHATH UX [IPU PELICHUN 3a1a4;

YMGTB CTpOI/ITB CCUCHUA MHOFOI‘paHHI/IKOB C HUCIIOJIB30BAHUEM pa3n1/1qu,1x
METOOO0B, B TOM 4YHUCJIC U METOAAa CJIEO0B,

HUMECTH Hpel[CTaBJIeHI/Ie (0] CerH_[I/IBaIOH_II/IXCSI HpSIMBIX B HpOCTpaHCTBe 158
yMeTB HaXOIUThb yFOJI 148 paCCTOHHI/IC MG)K,Z[Y HUMU,

NPUMCHATb TCOPEMbI O IMAPAJUICIBHOCTH IMPSAMBIX U IJIOCKOCTEH B
MMPOCTPAHCTBE IIPU PCUICHUU 3aaaY;

YMETHh NPHUMCHATH IMapalICIIbBHOC IIPOCKTHUPOBAHUEC JIA I/1306pa)KCHI/I}I
uryp;

YMETh NPHUMEHATh MNEPIECHIUKYIIPHOCTH MPSAMONM M IUIOCKOCTH IIPH
peleHuy 3a1ay;

BJIaJACTh IIOHATUAMU OpTOI‘OHaJIBHOG HpOGKTI/IpOBaHI/Ie, HAKJIOHHBIC U HUX
NPOCKIMH, YMETh NPHUMEHATH TECOPEMY O TpeX MNEPICHIAMKYIApax IMpH
PEIICHUY 3ada4,

BJIQ/IETh TIOHATUSIMHU PACCTOSHHE MEXIy (urypamu B MPOCTPAHCTBE,
o0UMil TNepneHANKYJIAp ABYX CKPEIIMBAIOIIMXCS NPSIMBIX M YMETh
MNPUMCHSATDH UX IIPHU PCILICHUHU 3a1aY;

BJIQACTh IIOHATHEM YIOJI MEXKOAY HpHMOﬁ N IUIOCKOCTBIO MU YMCTHb
[IPUMEHATH €r0 [IPU PELICHUN 3a1a4;

BJIIaJACTh IIOHATUAMHU )IBpraHHI)II\/'I yFOJI, erJ’I Me>1<z[y IINIOCKOCTSIMU,
HepHeH)II/IKyJ'ISIpHI)Ie IINIOCKOCTU H YMGTI) HpPIMGH?[TI) nux HpI/I pGIHeHI/II/I
3a/1a4;

BJIQACTh IIOHATHUAMU IIPpU3MaA, IMapPaAJUICIICIIUMIICA W IPUMCHATH CBOMCTBA
rnapajuielienunea Mpyu peleHuy 3a1ad;

BJIaACTh IIOHATHUECM HpS[MOYFOJ'II;HBIfI napannenennnez[ 158 HpI/IMeHHTI) €ro
IIpH pEIICHNUN 3a1a4,

BJIaJACTh ITOHATHUAMU anaMI/ma, BUIbI HI/IpaMI/III, 3JICMCHTHI HpaBHHLHOﬁ
MMUpaMUIbl U YMETb IPUMEHSTh UX MPHU PELICHUN 3a1a4;

HUMCETb NPCACTABJICHUC O TCOPEMEC Bﬁnepa, IIPAaBUJIBHBIX MHOT'OI'PAHHUKAX;
BJIaACTh IIOHATHUCEM ILJIOIIAdn HOBerHOCTeﬁ MHOT OFpaHHI/IKOB nu yMeTL

uUMemb npeocmagieHue 0 KOHUYEeCKUX Ce4eHUsIx,
uUMemv npeocmasienue 0 Kacarwuxci cgepax u
KOMOUHAYUY meil 8paWeHUs U yMemb NPUMEHAMb UX
npu peuleHuu 3a0a4;

npuMeHsmb  NpU  peuleHuu  3a0ay
PAccmosiHus 0Om MoYKu 00 NIOCKOCMU,
enadems PA3HbLIMU CHOCOOAMU 3A0AHUSL NPAMOU
VPaGHeHuaMU U YMemb NPUMEHAMb NpU peueHuu
3a0au;

NpUMeHAMb NPpU peuleHuu 3a0a4 U 0OKA3amenbCmee
meopem 8eKMOPHbLI Memoo U Memoo KOOPOUHAM,
umemv npedcmasieHue 00 akcuomax o0bdvema,
npUMeHaAms  Popmynvl  00beM08 NPAMOY2ONbHOLO
napanienenuneoa, npu3Mbl u nUPAMUOb,
mempas’opa npu peueHul 3a0ay,

NpUMeHaAms meopemvl 00 OMHOUEHUAX 00bEMO8
npu pewenuy 3a0ay;

NpUMeHAMb UHmMe2pan 015 GblUUCTIEHUSI 00bEMO8 U
nogepxmocmeti  mein  8pPAWeHUs,  BLIYUCICHUS
niowaou cgepuyeckozo noica u oovema wapo8oco
cnost;

popmyny

umeniob npedcmaeﬂeHue o OBUIICEHUAX 68
npocmpancmee. napaiiejlibHom nepenoce,
cummempuu OMmHocumeJslbHo njiockocmu,
uenmpaﬂbﬂoﬁ cummempuu, nosopome

OMHOCUMENbHO NPIAMOU, BUHMOBOL  CUMMEMPUl,
yMemb NPUMEHAMb UX NPU peuleHul 3a0a4;

uMemsb npeocmasieHue 0 niowaou OpmocOHAIbHOL
npoexyuu;

uMemsb npeocmasieHus 0 npeoopaz06arHuu noooodusl,
2oMomemuu u ymems NPUMEHsImsb UX Npu peuleHuu
3a0au;

ymMems peulams 3a0ayu Ha NIOCKOCMU Memooamu
cmepeomempui,




MIPUMEHSATH €0 NP PEIICHUY 33/1a4; — yMemb  NPUMEHAMb  QOpMYIbLL  00beMO8  npu

— BJAJETh MOHATUSMU Tela BpalleHus (IWIMHIP, KOHYC, map u cdepa), ux peuteHuu 3a0a4
CCUCHUS N YMGTI: HpI/IMCH}ITB nux HpI/I peH_IeHI/II/I 3aJa4d,

— BJIAACThb MOHATUSAMM KacaTelIbHbIE IIPSAMbIE M IUIOCKOCTH W yMETh
MPUMEHSATH UX IIPU PEUICHUH 33/]1aY;

— HWMEThb MpPEJCTABJICHUS O BIHMCAHHBIX W ONHCAHHBIX cdepax M YMETh
MPUMEHSTH UX MIPU PEIICHUH 3a/aY;

— BJIAaACTh ITOHSTUSIMHA O6’I)GM, O6T)€MI>I MHOFOFpaHHI/IKOB, TCJI BpaHIeHI/IS{ 158
MNPUMEHATEH UX IIPU PELICHUH 3a7a4;

— HMETh NPEACTABICHHE O pa3BEPTKE MWIMHAPA W KOHYyCa, IUIOLAIN
MOBEPXHOCTH LIUIWHAPA U KOHYCa, YMETh NPUMEHATH UX IIPH PELICHUH
3aj1ad4;

— UMEThb NPEACTaBICHUE O IUIOMATU CPEpbl U YMETh NMPUMEHSITH €ro IMpHU
pEeLIEeHNH 3a/1ay;

- yMeTB pemaTL 3aa4YU Ha KOM6I/IHaI_II/II/I MHOFOI‘paHHI/IKOB U TSI BpaH_ICHI/ISI;

— HWMETh TPEJCTaBIeHWE O MOJAO0MU B TPOCTPAHCTBE W yMETh pEIIaTh
3aJaud Ha OTHOIICHHE OOBEMOB W IUIONIAJICH MOBEPXHOCTEH TOIO00HBIX
uryp.

B noeceomnesnoti scusznu u npu uzyyeHuu Opyeux npeomemos:

— COCTaBJATh C WCIOJB30BAHUEM CBOWMCTB TI'e€OMETPHUYECKHX (Uryp
MaTeMaTUYECKUE MOJEIIN ISl PEMIEHUS 3a/1a4 MPAKTUYECKOTO Xapakrepa
Y 337a4 U3 CMEXHBIX AUCUHUIUIMH, UCCJIEAOBATh MOJYyYEHHBIE MOJEIU U
HHTEPIPETUPOBATE PE3YITAT

Bexmoput u — Butagers NOHATUSAMHU BEKTOPBI U UX KOOPIAUHATSHI; Locmuoicenue pesynomamos paszoena I;
KOOpOUHAMbL 6 | — yMeTh BBINONHATE ONEPALMH HaJl BEKTOPAMU; — HaxoOumv 00veM napannerenuneda u mempasopd,
npocmpancmee | —  ycrnonap30BaTh CKAISPHOE MPOU3BEACHUE BEKTOPOB MPU PEUICHUHN 33/1aY; 3Q0AHHBIX KOOPOUHAMAMU CEOUX BEPUIUH;
— TPUMEHATh YpaBHEHHE IUJIOCKOCTH, (OpPMyITy pacCTOSHUS MEXAy | — 3a0asamo NPAMYIO 6 NPOCMPAHCIEE;
TOYKaMH, ypaBHEHHE cepbl TP PELICHUHN 3a7ay; —  Haxooumv paccmosnue om mouku 00 NAOCKOCMU 6
— MPHUMCHATH BEKTOPBI M METOJ KOOPJMHAT B MPOCTPAHCTBE IIPH PCUICHUHU cucmeme KOOpOUHam;
3a1a4 —  Haxooumv paccmosiHue MedxHcoy CKpeuwusaruuMucs
NPAMbIMU, 3A0AHHLIMU 6 CUCmeMe KOOPOUHAM
Hcmopus — Wmeth mpencraBieHre O BKIAJE BBIIAMOIINXCS MAaTEMATHKOB B pasutue | Jocmuoicenue pesynomamos pazoena |
mamemamuxku HayKH,

— TOHHUMATb POJIb MATCMATHKHU B pa3BUTUHU Poccun




Memoowt
MAMEMAMUKU

Hcmons30BaTh  OCHOBHBIE ~ METOIBI  JIOKa3aTeJbCTBA,  IPOBOIUTH
JIOKa3aTeIbCTBO U BBITIOHATH OTIPOBEPIKCHUE,

NPUMEHSTh OCHOBHBIE METOJIBI PEIICHHSI MATEMaTHIECKUX 337134,

Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC XapaKTePU30BaATh
KPacoTy U COBEPIICHCTBO OKPYIKAFOIIETO MUPA U TIPOU3BEICHUI HCKYCCTBA;
NPUMEHATh TPOCTEHINHE MPOTPaMMHBIE CpPEACTBA M DJICKTPOHHO-
KOMMYHHUKAITIOHHBIE CHCTEMBI ITPH PEIICHIH MaTeMaTHIeCKUX 3a/1a4;
MOJIb30BAThCSl PUKIIAAHBIMU TIPOTPaMMaMH U TIPOTPaMMaMU CUMBOJIBHBIX
BBIYHMCIICHUH JUISl HCCIIEA0BaHUS MATEMAaTHUECKHX OOBEKTOB

Jlocmusicenue pesynomamos pazoena I;

NpUMEHAMb MamemMamuideckue 3HaHus K UCc1e008aHUI0
OKpYIHCarOuieco Mupa (Mooeauposarue huzuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)
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«MartemaTuka: ajaredpa u Ha4YaJIa MaTeMaTUYECKOr0 AHAJIN3a, FeOMeTPHUs»

10 xaace (210 v)

Aure0pa M HaYyaJIa aHAJIU3A

[ToBTOpenue. PemieHue 3amad ¢ UCMOJIB30BAHUEM CBOMCTB 4YHMCENI M CHCTEM CUUCIICHHUS,
JIETMMOCTH, JOJE€d M 4YacTel, MPOLEHTOB, MOJyJell uucen. PemeHue 3agady ¢ MCIOJIb30BAHUEM
CBOMCTB CTEMEHEW M KOpHEW, MHOTOWICHOB, MpPeoOpa3oBaHUil MHOTOWICHOB U JIPOOHO-
palMOHANbHBIX BBIpAXKECHHMH. PemieHue 3agad ¢ MCHOJIb30BAaHUEM IPaayCHOM Mepbl yria. Moayib
4yclia ¥ ero cBoiicTBa. PeleHne 3amady Ha ABMKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIABHI C
MTOMOIIIBIO JTHMHEWHBIX, KBAJIPATHBIX H JPOOHO-PAIIMOHAIBHBIX YPAaBHEHUN W WX CHCTeM. PerieHue
3a7lad ¢ TOMOINIBIO YHCIOBBIX HEPABEHCTB W CHCTEM HEPABEHCTB C OJIHOM TMEpPEMEHHOH, C
MPUMEHEHHEM H300paKeHHs YHCIOBBIX MPOMEXKYTKOB. PelmieHue 3amad ¢ HCMONb30BaHHEM

YUCIOBBIX (YHKUMH M uX TpaduxoB. lcmnonb3oBaHHe CBOWCTB M TIpadUKOB JHUHEHHBIX W

v

PCUICHUC ypaBHeHI/Iﬁ U HCPAaBCHCTB. Hcnonb3oBaHue onepaunﬁ Haag MHOXCCTBaMH U

KBaJIpaTUUHBIX (yHKUMN, OOpaTHON NPOMOPIHOHATBHOCTH U (YHKIUH I'papuueckoe
BBICKA3bIBaHUAMU. lIcronb30BaHME HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOW IEPEMEHHOM,
YHCJIOBBIX NPOMEXKYTKOB, UX OObeIMHEHUN U nepecedeHuil. [IpumeHeHMe mnpu pelieHuu 3ajaad
CBOMCTB apuU(pMETHUECKO M TeOMETPUYECKON Mporpeccud, CyMMHUpPOBaHHS OECKOHEUHOU
CXOZSILENCS TEOMETPUYECKON TPOTPECCHH.

MHoxecTBa (YUCIOBBIE, FeOMETpUUECKUX (uryp). XapakTepucTudeckoe CBOWCTBO, JIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OeCKOHeYHOe MHOXecTBO. CrocoObl 3aJaHusi MHOXECTB
[lonmHOXecTBO. OTHOLIEHUS TNPUHAAJICKHOCTH, BKIIOYEHHs, paBeHcTBa. Omepanuu Haj
MHoxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6ecCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VcTuHHBIE W JIO)KHBIE BBICKAa3bIBAHMs, ONEpallid HaJl BBICKAa3bIBAaHWAMU. Aneedpa
gvickazviganuil. CBsI3b BBICKA3bIBAHUN C MHOKECTBaMH. KBaHTOPHI CyIIECTBOBAHMUS M BCEOOITHOCTH.

3akoHbl JIOTUKH. OcHO8Hble Jno2uyeckue npasuna. PemieHwe JOrMUecKMX 3adad  C
HCTIOJIb30BAHUEM KPYTOB DMIiepa, OCHOBHBIX 102UYECKUX NPABUL.

Ymo3zakmoyeHus. OOOCHOBaHUS W JOKa3aTeNbCTBO B MaTeMaTHke. Teopembl. Buisl
MaTeMaTUYECKUX  YTBEPXKIACHHUH. Buowr  dokaszamenvcme.  Mamemamuueckas — UHOYKYUA.
Ymeeporcoenus: obpamnoe 0anHomy, npomMu8onon04CHoe, 06PaAMHOe NPOMUBONONONCHOMY OAHHOM) .
IIpu3Hak 1 CBOWCTBO, HEOOXOJUMBIE U JOCTATOUHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuru. Ocmamru u cCpagHeHus.

Pagnannast mMepa yria, TPUrOHOMETPHUYECKash OKPY)KHOCTb. TpHroHoMeTpudeckne (yHKIUU

yucen U yriioB. DopMynbl NpUBENEHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YyHKUUH, (OpMYJIbI



JIBOWHOTO W TIOJIOBHHHOTO apryMmeHTta. llpeoOpa3oBaHWe CyMMBI, pPa3HOCTH B IPOU3BEICHHE
TPUTOHOMETPUUYECKUX (PYHKIIMHA, U HA00OPOT.
Hynmu ¢yHKIMM, OpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. Haumbonbiiee u

HaAaNMMCHBIICC 3HAYCHHC (I)YHKI_[I/II/I Hepﬂozu/mecxne (I)yHKI_II/II/I 1 HaUMEHBIIHNH MNepruo. YeTHbIE U

=X =X
HCYCTHBIC (byHKHI/H/I d)yHKLﬂ/lI/l «()p05Ha}Z yacmov yuciaay Y { } u «yeaas yacmov duciar Y [ ] .

Tpuronomerpuueckre (YHKIMM YMCIOBOrO aprymenra Y= COSX =~V =SIx = y=tgx

Y=C8X CpoiicTa 1 rpadMKi TPUrOHOMETPHYECKIX (YHKLIMIL.

OOpatHble TPUTOHOMETpPUYECKHE (PYHKIMH, WX TJIABHBIC 3HAUCHHs, CBOWCTBA M TpaduKH.
Tpuronomerpuueckue ypaBHeHUs. OIHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHeHus. PemeHue
NPOCTEHIINX TPUTOHOMETPUYECKMX HepaBeHCTB. [IpocTeiinine cucTeMbl TPUTOHOMETPHUUECKUX
YPaBHEHHUH.

[lepBuuHbIe MpenCTaBICHUS O MHOYKECTBE KOMIUIEKCHBIX YHUCeN. /lelicmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcrno conpsiocennvie uucna. Mooyns u apaymenm uucna. Tpuconomempuueckas
@opma KomniekcHozo uucaa. Pewenue ypasnenuti 6 KOMNIeKCHbIX YUCTAX.

Metoxa MHTEpBAJIOB s pelieHus: HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (GYHKIUNA: CIBUT,
YMHOXEHHE Ha YHCJIO0, OTPakK€HHUE OTHOCHUTEIbHO KOOPAMHATHBIX oced. ['paduueckue meTosl
pelleHysl ypaBHEHUI U HepaBeHCTB. PellleHne ypaBHEHUH U HEPABEHCTB, COJAEPKAIINX NIEPEMEHHYIO
10J] 3HAKOM MOJTYJIS.

B3aumuo obpatnsie pyHkimu. I'paduku B3auMHO 00paTHBIX QYHKIUIA.

Cymmol, MemoObl CyMMUPOBArUs U NPUIHAKU CXOOUMOCTIU.

Teopemvbl 0 npubaUNCEHUY OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnooscecmsa na KoOpOUHAMHOU NAOCKOCHU.

Hepasencmeo Kowu—bynaxkoeckozo, nepaseHcmea 0 cpeoHuXx.

[lonsatne npenena ¢yHKIMHA B TOUKe. [lomamue npedera QyHkyuu 6 6ecKOHeuHOCmU.
Acumnmomul  epaguxa @pynkyuu. CpasheHue OECKOHEUHO MAMLIX U OECKOHEYHO OObUIUX.
HenpepsiBHOCTh QyHKIMKN. C8oticmea nenpepuiénvix ¢pynukyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts pynkmun. IponsBognas pynkmuu B Touke. KacarenbHas k rpaduky
¢byskunu. ['eomerpuueckuii W (puU3MUYECKHil CMBICI TIPOU3BOAHON. [Ipumenenue npouzeooHOU 6
@usuxe. IlpousBoansie anemMeHTapHbIX GyHKIUN. [IpaBuna nuddepenupoBanus.

Bropas npousBojHas, ee reoMeTpUUECKUi 1 PU3NYECKHI CMBICI.

Touku skcTpeMyMma (MakcUMyma U MUHUMYyMa). VccrenoBanue aineMeHTapHbIX (QyHKIMA Ha
TOUYKH IKCTpeMyMa, HauOoJiblliee U HaUMEHbILIee 3HaYeHHE C MOMOLIbI0 MPOU3BOAHON. [locmpoenue
epagurxos pynKyuii ¢ NOMowbI0 NPou38o0HbIX. IIpumenenue npou3eo0Hol npu peueHuu 3a0au.
I'eomerpus

[ToBTOpenue. Pemienne 3amad ¢ MCMONB30BaHUEM CBOWMCTB (puryp Ha miaockoctu. PemeHue

3aJlad Ha J0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpIpUMepoB. [IpumeHeHHE MpOoCTEHIINX JIOTHYECKUX



npaBwi. PemieHune 3amad ¢ HCHOJB30BaHUEM TEOPEM O TPEYTroJIbHUKAaX, COOTHOLIEHUH B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, (aKTOB, CBSI3aHHBIX C YEThIpEXyrojiibHWKaMu. PemieHue 3amau c
UCIOJIb30BaHUEM (DaKTOB, CBA3aHHBIX C OKpPYXHOCTAMH. PemieHue 3azad Ha H3MEpeHHs Ha
TUIOCKOCTH, BBIYMCIICHUS JUIMH U IUIouIaieil. Pewenue 3a0au ¢ noMowblo 6eKmMopos u KOOpOUHAm.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nMpaMuaa, TETPasap.

OcCHOBHbIE TOHATHSI TEOMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3
HUX. [lonamue 06 akxcuomamuueckom memooe.

Teopema Menenas Ons mempasopa. llocTpoeHue ce4eHUH MHOTOTPAHHUKOB METOJIOM
cinenoB. llenTpanpHoe mnpoekTupoBaHue. [locTpoeHune cedeHM MHOTOTPAaHHUKOB METOAOM
MPOEKITUH.

CkpemuBaromuyecs: npsiMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMH. Memoowvl HaxodrcoeHus
PACCMOSHUTI MENCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mNapajIeIbHOCTH MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. IlapamnensHoe
MIPOEKTUPOBaHUE U U300pakeHue Guryp. I eomempuueckue mecma mo4ex 6 NpoOCmMpaHcmae.

[lepneHIUKyISAPHOCTD MPSAMON U IIOCKOCTH. OpTOroHalIbHOE MPOeKTHpOoBaHue. HakioHHbIE
u npoekuuu. Teopema o Tpex NEpHEeHIUKYIIApax.

Jlocmpaueanue mempasopa 0o napainenenuneod.

Paccrosinust mMexnay c¢urypamu B mpoctpaHcTBe. OOmMHA  NEpHEHIUKYNAp  JABYX
CKPEIIMBAIOIINXCS MPSMBIX.

Yrasl B mpoctpaHcTBe. [lepneHAuMKyisipHBIE IUIOCKOCTH. [lepnenouxynapHoe ceuenue
npuzmbvl. Buasl MHOTOrpaHHUKOB. Pazeepmxu mHoz2oepannuka. Kpamuativiue nymu Ha nogepxHocmu
MHo2oepanHuka. Teopema Junepa. [lpaBuibHbIE MHOTOTPAHHUKH.

[Tpusma. [Tapamnenenunen. CsoiicTBa napamenenumnena. 1lpsaMoyroybHblil napamienenumnen.
Haknonnble npu3Msl.

[Mupamuna. Buapl nupamua. DOneMeHTbl NpaBWIbHOW mupamuabl. [Ilupamuasl ¢
PaBHOHAKJIIOHEHHBIMU pedpaMu U TpaHsIMM, MUX OCHOBHbIE cBoiicTBa. I[lnomanu moBepxHocCTei
MHOT'OTPaHHHKOB.

Bextops! B mpocTpancTBe. CymMma BEKTOPOB, YMHOKEHUE BEKTOpPA HAa YUCIIO

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs TPa)oB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonb3oBanue TabauI] M auarpamMMm JJisi IpeCTaBleHUs JaHHBIX. PemeHue
3aJja4 Ha MPUMEHEHHUE OMUCATENBbHBIX XapaKTePUCTUK YMCIOBBIX HAOOPOB: CPEAHNX, HAUOOJIBIIETO U
HAaMMEHBIIIETO 3HAYEHMs], pa3Maxa, JUCIIEPCUH U CTaHAAPTHOIO OTKJIOHEHUS. BbluKciieHne 4acToT u
BEpPOATHOCTEH CcOObITHH. BbluncieHne BeposATHOCTEH B ONbITaX C  PaBHOBO3MOXHBIMU
JJIEeMEHTapHbBIMU  HcxoaaMu. lcrnonb3oBanume KOMOWHATOpPUKU. BplunciaeHne BeposTHOCTEH

HE3aBUCUMBIX COOBITHIA.



Ucnonws3zoBanne ¢GopMysabl  CIOKEHHS  BEPOATHOCTEH, JuarpamMm  OWnepa, JepeBa

BEPOSITHOCTEM.

Conep:xanue yueOHOro npeamera
«MartemaTHnka: ajJredpa ¥ Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a, reomerpus» 11 kiaace (204 4)
Aure0pa M HaYaJIa aHAJIU3A

IloBTOpenue. Pemenue 3anay ¢ UCIOJIB30BAHUEM CBOMCTB UMCEINl U CUCTEM CUHMCIIEHUS, IETUMOCTH,
JIOJIEH ¥ YacTeH, MPOIEHTOB, MOTyJIei uncen. Pemenne 3a1a4 ¢ CMOIb30BaHUEM CBOMCTB CTENEHEH
Y KOpHEH, MHOTO4JICHOB, IPe00pa30BaHU MHOTOWIECHOB U IPOOHO-pAIIMOHATIBHBIX BHIPAXKECHUH.
Pemenue 3amad ¢ KCNOJIb30BAHUEM T'PaJyCHOM MephI yriia. Moiyiis yucia u ero cBoiictea. Pemenue
3ajJ]a4y Ha JBM)KEHUE U COBMECTHYIO pabOTy, CMECH M CIUIaBbI C TOMOIIBIO JIMHEHHBIX, KBaAPATHBIX U
JpOoOHO-pallMOHANIBHBIX YPAaBHEHUH U UX cucTeM. Perienre 3a1au ¢ TOMOIIbIO YHCIOBBIX
HEPaBEHCTB U CUCTEM HEPaBEHCTB C OJHOM NMepeMEeHHOH, C MPUMEHEHHEM U300paKEHUS YHCIOBBIX
MIPOMEXYTKOB. Perienne 3a1a4 ¢ HCMOJb30BaHUEM YHUCIIOBBIX PYHKIMNA U UX rpadUKoB.
Hcnonp3oBaHue CBOMCTB U IpaMKOB JTMHEHHBIX U KBAJPATHUHBIX (PYHKIMH, 0OpaTHON

MPOTIOPIIMOHATIBHOCTH U (PYHKIIUU y= \/; . I'paduueckoe perienne ypaBHEHUH 1 HEPABEHCTB.
Hcnonp3oBanne onepanuii HaJy MHOKECTBAMH U BBICKa3bIBaHUAMU. Vcrionb30BaHNE HEPABEHCTB U
CHCTEM HEPaBEHCTB C OJHOM IMepeMEHHOM, YUCIIOBBIX MTPOMEKYTKOB, X O0BETUHEHUH U
nepecedeHuil. [IpuMeHeHne npu perieHun 3a1a4 CBOMCTB apu(hMETHUECKON U TeOMeTPUIECKOM
MIPOrpeccuy, CYMMHUPOBAaHHUSI OECKOHEUHON CXOAIIEHCS reOMETPUUECKON MPOTrpeccuu

Crenenp ¢ N€CTBUTEIBHBIM NIOKA3aTENEM, CBOMCTBA cTeneHu. [IpocTeiime nokasaTenbHble

ypaBHEHMS W HepaBeHCTBA. [1okasaTenbHas QyHKIHUA U ee cBolicTBa U rpaduk. Yucno € m QyHkums
y=e

Jlorapudwm, cBoiicTBa norapudma. JlecaTuunblii ¥ HaTypanbHbIl Jorapudm. [IpeodpasoBanue
Jorapu)MHUUECKNX BbIpakeHUH. Jlorapupmudeckne ypaBHEeHHS W HepaBeHCTBa. Jlorapupmudeckas
(byHKIMS ¥ €€ CBOMCTBA M rpaduK.

Crenennas pyHKUUS U ee CBOHCTBA U rpaduk. VppanroHaibHble ypaBHEHUS.

CucTeMbl oKa3aTeNbHBIX, JOrapU(PMUUECKIX U UPPAMOHAIBHBIX YpaBHEeHUH. CHCTEMbI
MOKa3aTeIbHbIX, JJIOTapU(PMUIECKUX U UPPALIMOHAIbHBIX HEPABEHCTB
VYpaBHEHHUs1, CUCTEMBI YPABHEHUM C IIAPaMETPOM.

@opmyna bunoma Hviomoua. Pewenue ypaeumenuii cmenenu eviuie 2. Teopema Buema,
meopema be3zy. Ilpusooumvlie u nenpusooumvie muocounenvl. OcHo8HAs meopema an2edpoi.
Cummempuueckue MHo2ouenbl. [lenouuciennvie u yero3HauyHvle MHO20YIEHbL.

[lepBooOpa3nas. Heompenenennslii unHTerpan. IlepBooOpasHbie 37€MEHTapHBIX (DYHKITHIA.
[Inomanp kpuBosnuHenHoOM Tpaneuuu. ®opmyna HeroTtona-JleiiOHuma. OmnpeneneHHbI UHTETpall.
Buiuucnenue naowadeii niockux gueyp u 06vemos men 6pawjerus ¢ NOMOWbI0 UHMe2pand.

Memoovl pewienus YyHKYUOHATbHBIX YPABHEHUT U HEPABEHCME



I'eomeTpust

[ToBTOpenue. PemieHne 3amad ¢ UCMONB30BaHHWEM CBOMCTB (puryp Ha miaockocTu. Pemienue
3a/la4 Ha JI0Ka3aTelIbCTBO M MOCTPOCHUE KOHTpHpHUMEpoB. [IpuMeHEeHHE MPOCTEHINNX JIOTUISCKUX
npaBui. Pemienue 3amad ¢ WCMOJIB30BAHMEM TEOPEM O TPEYTOJNIBHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (haKTOB, CBA3aHHBIX C YCTHIPEXyroJIbHUKaMH. PemeHue 3amgad c
WCIONb30BaHNWEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMH. PerieHue 3agad Ha H3MEpEHUs Ha
TUTOCKOCTH, BEIYMCIICHUS JUTHH U TUIomIaneil. Pewenue 3a0au ¢ nomowbio 6eKmopos u KOOpOUHam.

Tena BpamieHus:: IMIHHAP, KOHYC, map u cdepa. CedeHus IUIMHIPA, KOHyca W Iapa.
[ITapoBoii cerMeHT, MapoBOH CJIOH, MAPOBOW CEKTOP (KOHYC).

YcedeHHas mupaMua U YCEYCHHBIH KOHYC.

KacaTenpHble TmpsiMble U TUIOCKOCTH. Brimcanneie u omucanubie chepsl. KombOunayuu men
8pauyeHUsL.

Bekropel W KOOpAMHATBI B TPOCTPAHCTBE. YTON MeEXIy BekTopamu. CranspHoe
Mpou3BeieHre. Y paBHEHHUE MIockocTu. DopMyna paccTOSTHUS MEXKIy TOUYKaMU. YpaBHEHUE Cephl.
Dopmyna paccmosiHusi om mouku 00 niockocmu. Cnocobwvl 3a0anus npAMoU ypasHeHUsMU.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ RHOMOWBIO BEKMOPO8 U MEMOOOM KOOPOUHAM.

[Tonsatne oobema. OOBEeMBbI MHOTOTpAaHHUKOB. OOBEMBI TEN BpalleHUs. Axcuomvl obOvema.
Bv1600 ghopmyn 0b6vemos npsamoyzonvnoco napanienenuneod, npusmel u nupamuosvl. Qopmynvl 0
Haxooicoerust obvema mempas’opa. Teopemvl 06 OmHOULEHUAX 00BEMOB.

Ipunosicenus unmezpana K 8blMUCIEHUI0 00bEMO8 U nogepxHocmeti men epawerus. Ilowaow
cpepuueckozo nosica. Obwvem waposoeo cios. llpumenenue 00veMos npu peuteHuu 3a0au.

[Tnomans chepsr.

Paseepmra yununopa u konyca. Ilnomans TOBEpXHOCTH HWIMHAPA U KOHYCA.

KoMOuHamm MHOTOTPaHHUKOB ¥ TEJI BPAIICHHSL.

[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB M IUIOIIAACH MOBEPXHOCTEH IMOIOOHBIX
uryp.

sudicenus 6 nmpocmpancmee: napanielbHblil NepeHoc, CUMMEMPUs OMHOCUMENbHO NAOCKOCHIU,
YEHMPATbHASL CUMMEMPUs], NOBOPON OMHOCUMETLHO NPSIMOLL.

IIpeobpazosanue nododus, comomemusi.



BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rPa)oB 1 KOMOMHATOPHKA

[ToBropenue. Mcrnonp3oBanue TaOMUI] U AMArpamMM JUIsS MPECTaBICHUS ITaHHBIX. Pemenne
3aJla4 Ha MPUMEHEHHE OMUCATENbHBIX XapaKTePUCTUK YUCIOBBIX HAOOPOB: CPETHUX, HAUOOIBIIETO U
HaVMEHBIIIETO 3HAYCHHMS, pa3Maxa, JUCIEPCUN U CTaHJIapTHOTO OTKJIOHEHUs. BbpruuciieHne 4acTor u
BEpOSATHOCTEW COOBITHI. BbluncieHne BeposATHOCTEM B  ONBITaX €  PaBHOBO3MOXKHBIMU
JJIEMEHTapHbBIMU  McXoJaMu. lcnonb3oBaHne KOMOMHATOpUKU. BpluncieHne BeposTHOCTEH
HEe3aBHCHUMBIX cOoObITHH. Mcnonb3oBanue (GopMyibl CIOXKEHHS BEPOATHOCTEW, nuarpamm ODiinepa,
JiepeBa BeposITHOCTeH, (hopmybl bepHynu.

VYcnoBHas  BeposTHOCTb. [IpaBuwiio  ymMHOXeHHsA  BeposTHOCTEH. DopMmyiia  IOJTHOU
BEPOSATHOCTH.

JluckpeTHble cilydaliHble BeIMYMHBI M pactpeneieHus. COBMECTHBIE pacrpeaeeHus.
Pacnipenenenre cyMMbl M TPOU3BEIACHUS HE3aBUCHUMBIX CIIy4YailHbIX BEIMYMH. MaTemaTudeckoe
OKUJAHWE U JUCIEPCUsS CIyYallHOW BEIMUYMHBL. MaTeMaTH4ecKoe OXHUAAHWE U AUCIIEPCHUS CyMMBbI
CIIyYaiHBIX BEJIMYHH.

bunapnas  cinywailiHas ~ BeluuMHA, — pacnpeneneHue  bepHymiu.  ['eomerpuueckoe
pacnpenenenre. bBuHOMHabHOE pacpeielIeHUe U €ro CBOMCTBA.

HenpepriBHble ciyuaiinple BenuuuHbl. [10THOCTE BeposTHOCTH. DYHKIMS paclpeacaeHusl.
PaBHOMEpHOE pacripeneneHue.

HopMmanbenoe pacnpenenenne. @ynkuus Jlamnaca. [Tapamerpsl HOpManbHOTO pacnpeieeHHUs .
[Ipumepsl cilydallHBIX BENWYMH, MOAYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOTPEIIHOCTh M3MEPEHHIA,
pOCT yenoBeKka) 3axkoH Oonvuux yucen. Buvibopounwviii memoo usmepenusi eeposmuocmeil. Poub
3aKOHA OOILUUX YUCeN 8 HAYKe, npupooe u obujecmae.

Cmamucmuueckasn cunomesa. 1lpoeepka npocmeniwux 2unomes.

Ilocmpoenue coomsemcmeuu. Hnvekmuenvie u cropvekmuenvie coomeemcmeus. buexyuu.
Juckpemnuas nenpepvienocmo. [Ipunyun Jupuxie.

OcnosHule nouamus meopuu epagos. /epegvs. Ceaznocmo. Komnonenmor céaznocmu. Ilymu

Ha epaghe.



Temaruueckoe JIAHUPOBAHUE
y4eOHOro npeamera

«MareMaTHuKa: a.ﬂreﬁpa U HAYAJIa MATEMAaTUY€CKOI0 aHAa/Iu3a, recOMETpUus»

B 10 xiacce

Ne HaumeHnoBanue pa3nenoB u TeMm KomnuectBo
n/n 4acoB
1 IToBTOpEHNUE 6
2 JlelicTBUTENbHBIE YHCTIa 11
3 YucnoBele QyHKIMU 8
4 Tpuronomerpuueckue GyHKIUU 14
5 TpuroHomeTpuuecKue ypaBHEHHUsI 19
6 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAKEHUHN 23
7 [IpounsBoaHas 25
8 KomOuHaToprka u BeposITHOCTh 6
9 KomiuiekcHsle yncna 7
10 BBenenue 3
11 [TapaienbHOCTB OPSIMBIX U IUIOCKOCTEN 13
12 [lepneHIUKYISIPHOCTD NMPSMBIX U IJIOCKOCTEH 18
13 MHOTrorpaHHUKH 16
14 BekTopsl 8
15 O06o01maroniee NTOBTOPEHUE 33
NTOT'O 210
TemaTruueckoe IVIAHUPOBaHHeE
y4eOHOro npeamera
«MartemaTnka: ajiredpa ¥ Ha4YAJIa MATEMATHYECKOr0 AHAJIN3a, FTeOMEeTPH»
B 11 kjacce
No HaunmenoBanue pas3zienoB u TeM KonuyecTBo uacoB
/T
| [loBTOpEHME 5
2 MHorouieHsl 9
3 Crenienn u kopHU. CTeneHHbIe QYHKIIMH 24
4 [TokazarenbHas u Jorapudmudeckas QyHKIUU 31
5 WNuTterpan 10
6 OnemenThl KOMOMHATOpUKHA. CTATUCTHKY M TEOPHH BEPOSITHOCTEH 8
7 YpaBHeHus u HepaBeHcTBa. CUCTEMbI YpPaBHEHU M HEPABEHCTB 33
8 KoopauHatel 1 BEKTOpPBI 15
9 Tena v MOBEPXHOCTH BPALLICHUS 14
10 OOBEMBI TEJ U TUIONIAIM MX MTOBEPXHOCTEH 25
11 [ToBTOpEHME 30




| Wiroro 204
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