MVYHUIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIbBHOE YUPEXIEHUE

«CPEJHAA OBIEOBPA3OBATEJIBHASA IIKOJIA Ne 18» TOPOJA KAJIVI'U

Pabdoyast nporpamma
10 MaTeMaTHKe
10-11 kiaccol

(Yriiy0JieHHBIM YPOBEHD)



1.HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o y4yeOHOMY mnpenmery «Martematuka (yriyOJICHHBIH YpOBEHB)» pa3paboTaHa B
COOTBETCTBMM ¢ TpeOoBaHusMH K pesyabTtataM ocBoeHus OOII COO MBOY «Cpennss
obmeobpaszoBarenbHas 1mkona Nel8» r. Kamyrm, mpemycmorpennsiMu @I'OC COO, m Ha OCHOBE
[IpumepHOit 0OCHOBHON 00pa30BaTENbHOM MPOrpaMMbl CpeiHero odiero oopazopanud. s peanuzanuu
PaGoueii mporpaMmbl HCIHONB3YyeTCS y4eOHO-METOIMYECKUN KOMIUIEKT, BKJIIOYAIOIIUN yYCOHHKHU:
"MaremaTuka: aiaredpa M Haudaja MaTeMaTH4YeCKOro aHailu3a, reomerpus. AnreOpa u Hauvazna
Marematuueckoro  aHanm3a.l0—11  kmaccel.  ba3oBeii W yrayOnéHHBIH  ypoBHU."
Astop: Hukonsckuit C. M., IloramoB M. K., PemernuxkoB H. H. u ap., JL.C. Atanacss,
«I"eometpus, 10-11»

Hean:

W3ydeHne MaTeMaTHKU B CTapiledl IIKOJE Ha YriIyOJICHHOM YpPOBHE HAINPABICHO Ha JOCTH)KCHUC
CHEAYIOIIUX LEIICH:

e (¢opMHpOBaHHe IPESICTABICHUII 00 WIESIX M METoJax MaTeMAaTHKH,; O MaTeMaTHUKe Kak
YHHUBCPCAJIbHOM A3bIKC HAYKH, CPECACTBE MOJACINPOBAHUA SIBJICHUM U IponecCoB;

. OBJIAJICHUEC YCTHBIM W IIMCbMCHHBIM MAaTEMAaTUYCCKUM S3BIKOM, MATCMATUYCCKNMHA 3HAHUAMU U
YMCHUAMU, H€06XOI[I/IMBIMI/I AJI1 U3YUCHUA IIKOJBbHBIX C€CTCCTBCHHO-HAYYHBIX JUCHUILUIWH, OJIA
MPOJIOJDKEHHS 00pa30BaHUs U OCBOCHHSI M30PaHHOM CIIEIMAaIbHOCTH Ha COBPEMEHHOM YPOBHE;

e Ppa3BHUTHE JOTUYECKOTO MBIIUICHUS, AITOPUTMHYECKOW KYJIBTYPhL,  MPOCTPAHCTBEHHOI'O
BOOOpa)KeHUS, PAa3BUTHE MAaTEMAaTHYECKOrO MBIIUICHWS W  HMHTYHIHH,  TBOPYECKHX
CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM Uil NpPONOJDKEHHsS O00pa3oBaHMA H  JUIA
CaMOCTOSITENILHON  JEATENIPHOCTH B O0JacTH MaTeMaTWKH M ee TMpWIOKEHHH B Oynyriel
npodecCHOHATIBHOM IeITeNbHOCTH;

. BOCIIMTAHHE CPCACTBAMU MATCMATHKU KYJIbTYPhI TUYHOCTU: 3HAKOMCTBO C I/ICTOpI/IGI\/'I PasBUTHUA
MaTEMAaTUuKU, 3BOJHOHPICI>1 MaTEMATUYCCKUX I/I}]Cf/i, IIOHUMAaHUE 3HAYUMOCTHU MATEMAaTHUKH OJIs1
00I1IeCTBEHHOT'O Mporpecca.

OcHOBHag3a/ma4ao0ydeHHs] MATEMaTUKE B IIKOJLHOM OOpa30BaHUU 3aKIFOUAETCs B
o0ecrieueHnd TPOYHOTO M CO3HATENbHOTO  OBNAACHHUS  OOYYAarOIIMMHCS  CHUCTEMOM
MaTeMaTUYeCKUX 3HAHUW W YMEHHUH, HEOOXOIWMBIX B IOBCEJHEBHOW MXWU3HH M TPYIOBOU
JESATETLHOCTH KaXIOMY WICHY COBPEMEHHOTO OOIIECTBA, JOCTATOYHBIX /IS U3yUYEHUS CMEKHBIX
JTUCITUTIIINH ¥ TIPOJIOJICHUS 00pa30BaHUsI.

Hapsiny ¢ pemennem ocHOBHOM 3a7auu, YIIIyOJICHHOE U3YYCHHE MAaTEMATHUKH MPEAyCMaTPUBACT
(dhopMupoBaHHE y 00YYAIONINXCsl YCTOMYUBOTO HHTEPECa K MIPEIMETY, BHISIBICHHE U Pa3BUTHE UX
MaTEeMaTHYECKUX CIIOCOOHOCTEH, OpHEHTalMi0 Ha Mpodeccuu, CYyIIeCTBEHHBIM 00pa3oM
CBSI3aHHBIE C MATEMATHKOM, MOATOTOBKY K OOYYEHHUIO B BY3€.

Copep:xanue yueOHOTO MpeIMeTa HampaBIeHO Ha;

*¢opMHpOBaHUE TIPEACTABICHUI 00 UEIX U METOJaX MAaTEMATHKU;

*0 MareMaTHUKEe KaK YHUBEpPCAIbHOM S3bIKE HAyKH, CPEACTBE MOJACIUPOBAHUA SIBICHUN H
MPOIECCOB;

*OBJIa/ICHUE YCTHBIM U MUCHMEHHBIM MAaTeMaTHYECKUM S3bIKOM,MATEMATUYECKUMH 3HAHUSIMH U
YMEHUSAMH, HEOOXOIUMBIMH JIJI1 M3YYCHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX IUCITUTUINH, IS
MIPOJIOJKECHHSI 00pa30BaHMUs U OCBOSHUS H30PaHHOU CIIEIUATBHOCTH Ha COBPEMEHHOM YPOBHE;



. pa3BUTHE JIOTMYECKOTO MBIIUICHUS, AJITOPUTMHUYECKON KYJIbTYpPbl, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, pa3BUTHE MAaTEMATHUECKOTO MBIIIUICHHUS U MHTYUIINH, TBOPUYECKUX CIIOCOOHOCTEH Ha
YpOBHE, HEOOXOIUMOM JJIsI MPOJAOHKEHHUST 00pa30BaHMs M JIJII CAMOCTOSITEIIBHOU JIEATEIbHOCTH B
00J1aCTH MaTEMaTHUKH U €€ MPUIIOKECHHUH B Oyayliel mpopecCuOHAIbHON e TEIbHOCTH;

. BOCIIMTAHUE CPEACTBAMHM MATEMAaTHUKH KYJIbTYPhl JIMYHOCTH: 3HAKOMCTBO C HCTOpHUEH
pPa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX UJIEH,

. IMOHUMAaHUE 3HAYUMOCTHU MaTeMaTUKHU JUIST 00IIIECTBEHHOTO nporpecca.
Cuctematndeckuii Kypc «MareMaTtuka», BKJIIOYAIOMMNA anreOpy, Hadajga MaTeMaTH4YeCKOTO
aHaJIN3a U TEOMETPUIO, MPEJICTABIEH COAECPKATENBHBIMU JIMHUSIMU:

. 4KCIla U KOOPIUHATHI

. panMoHaIbHBIE BBIPAKECHUS

. YpaBHEHMs U HEPABEHCTBA C OJIHOM IepeMEeHHOMN
. (YHKLMU U [10CIE10BaTEIbHOCTH

. TPUTOHOMETPHUECKUE (PYHKIIUH

. IpeJes ¥ HeNpepbIBHOCTh

. IIPOU3BO/IHAS U €€ MPUIIOKEHHS

. uHTEerpan u AupgepeHunanbHble ypaBHEHUS
. MHOT'OYJIEHBI OT HECKOJIBKUX MTEPEMEHHBIX

. CUCTEMA YPAaBHEHUH U HEPABEHCTB

. KOMIUIEKCHBIE YMCIIa ¥ ONEpaLUy HaJl HUMU

. MapajuIeIbHOCTh MPSAMBIX U IJIOCKOCTEN

. MEPIEeHIUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEN
. MHOTOTpPaHHUKHU

. BEKTOPBI B IPOCTPAHCTBE

. METO]T KOOPAUHAT B IPOCTPAHCTBE

. LHUATUHIP, KOHYC, cepa U map

. 00BEMBI TEN

Jis  u3ydeHHs MaTeMaTHKHM YIIyOJIEHHOTO YpOBHS  Ha JTale CpeAaHero ooluiero obOpa3oBaHus
orBouTcs 469 4 u3 pacuera anredps! 170 yacos B 10 ximacce, 165 gacos B 11 kinacce u reomerpun 68
gacoB B 10 kmacce, 66 wacoB B 11 kmacce. [Ipu sToM wm3yueHHEe Kypca TOCTPOEHO B Qopme
MOCJIEZIOBATEIBHOCTH TEMAaTUYECKUX OJIOKOB C YepeloBaHMEM Marepuana Mo anredpe, aHalu3y,
JTUCKPETHON MaTeMaTuKe, TeOMETPHUH.

Peamuzamust  oOydyeHMsT MaTeMaTHKE  OCYIICCTBIISIETCS  4epe3  JIMYHOCTHO-OPHUEHTHPOBAHHYIO
TEXHOJIOTHIO, KPYIMHOOJIOYHOE MOrpyXeHue B yueOHyro mHbOpMaIuio, Tae ydeOHas JIesTeIbHOCTh, B
OCHOBHOM, CTPOHUTCS CIEAYIOIUM O00pa3oM: BBEIEHHE B TeMy, H3JI0)KEHHE HOBOTO MaTepuana,
0oTpaboOTKa TEOPETHUYECKOTO MarepHaia, MPaKTUKyM II0 PEIICHHUI0 3aa4, WTOTOBBIA KOHTPOIb.
OCHOBHBIM BUJIOM JIESATEIHHOCTH yYaIIUXCS HA YPOKE SBISETCS camocTostenbHas padoTta. KoHTpois
3HAHUU TPOBOAUTCA B (DOPME CAMOCTOSITENBHBIX PabOT, TECTOB, KOHTPOJIBHBIX PadoT.

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATbBI



— c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;
— KPUTUYHOCTH MBILIUJICHUSI, YMEHUE pPACO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,

OTJINYATb I'UIIOTC3y OT (baKTa;

— TOTOBHOCTh W CHOCOOHOCTh BECTH JHAJIOT C JAPYTUMH JIIOJbMH, JOCTHUTaTh B HEM
B3aMMOIIOHMUMAHHUS, HAXOAUTh OOIIUE TIeNTH U COTPYAHUYATH JIJISl MX JOCTHUIKCHHUS,

— HaBBIKA COTPYJHMYECTBA CO CBEPCTHUKAMH, JCTbMH MIIAJIIETO BO3pPAcTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, y4eOHOMCCIE0BATENbCKOM, MPOSKTHOW M JPYrux
BUJIaX JESATCIILHOCTH,

— TOTOBHOCTbh U CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUH
BCEH KHM3HH, CO3HATEIIPHOEC OTHOIICHHE K HEIIPEPHIBHOMY O0OpPA30BAHUIO KaK YCIOBHUIO YCICITHOW
poeCCUOHATILHON 1 00IIECTBEHHOM JICATEIILHOCTH;

— ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY OBbITa, HAYYHOTO H TEXHHUYCCKOTO
TBOPYECTBA,;

— OCO3HaHHBIM BBIOOp Oynymeld mnpodeccun ©W BO3MOXKHOCTB —pealm3alii  COOCTBEHHBIX

JKN3HCHHBIX IIJIAHOB, OTHOLICHUC K HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTHU KaK BO3MOKHOCTU yHaCTUSA
B pCUICHUHU JIMYHBIX, 06HI€CTB€HHI)IX, rocyaapCTBCHHBIX, O6III€CTBCHHI)IX HpO6JIeM.

METAINPEAMETHBIE PE3YJIbTATbBI
1. PeryasituBabie YYJ:

-CaMOCTOSITEIILHO OINPEAEIATh LEH, 3a1aBaTh I1IapaMeTPbl U KPUTEPUH, TI0 KOTOPBIM MOKHO OINpPEACIIUTD,
YTO LIEJIb JOCTUTHYTA,

-OLICHMBATh BO3MOXKHbIE MOCJIEICTBHS JOCTH)KEHHS MMOCTABICHHOW IeNM B AEATEIbHOCTH, COOCTBEHHOM
KHM3HU U )KU3HU OKPY’KAIOIIMX JIF0JIeH, OCHOBBIBASICh HA COOOPAXKEHUX 3TUKU U MOPAIIH;

-CTaBUTh U (popMynupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BATENbHOU [EATENbHOCTU U KU3HEHHBIX
CUTYyalUsX;

-OLIEHUBATh PECYpChl, B TOM YHCJIE BpPEMsl M JApyrue HemaTepualbHble Pecypchl, HEOOXOIUMBIE IS
JOCTHKEHHSI TIOCTABJICHHOM LIEJIH;

-BBIOMpaTh MYTh JOCTHKEHHUS I€JIM, IUIAHUPOBAaTh pEIIEHUWE IOCTABJICHHBIX 3aJad, ONTUMHU3UPYS
MaTepualbHbIe U HEMATEpUaAIbHBIEC 3aTPAThI;

-OpraHu30BbIBaTh H(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMMBIX IS IOCTHIKEHUS TIOCTABICHHOH 11EJIH;
COIOCTABIIATH IMOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABIEHHOMN 3apaHee 1EIbIO.

2. IloznaBarenbHbie YY/I:

-MCKaTh M HaXOAUThb 00OOIEHHbIE CIIOCOOBI pelIeHHs 3aja4, B TOM YHCII€, OCYIIECTBIATh Pa3BEPHYTHIM
MH(OPMAaLIMOHHBIN TIOUCK U CTAaBUTh HAa €0 OCHOBE HOBbIE (yueOHbIE U TO3HABATENIbHBIC) 3a/1a4H;
-KPUTHUYECKU OIEHMBATh M HWHTEPHPETHPOBATh MH(DOPMAIMIO C pPa3HbIX IMO3UIMHA, pacro3HaBaTh MU
(buKcupoBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX UCTOUHUKAX;

-MCIIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMATUYECKUE CPEACTBA AJI INPEJCTABICHUS CYLIECTBEHHBIX
CBsI3€l M OTHOILIEHHH, a TAaKXKe MPOTUBOPEUNH, BHISIBICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

-HaXOJUThb W TPUBOJUTH KPUTUYECKUE aApIyMEHThl B OTHOIIEHUU JACUCTBUM U CYXACHHH Jpyroro;
CTMIOKOIHO M Pa3yMHO OTHOCHUTBHCS K KPUTHMUYECKHM 3aMEUYaHUSAM B OTHOIIEHHUH COOCTBEHHOTO CYXKICHUS,
paccMaTpuBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

-BBIXOIUTH 32 PAMKH Y4€OHOTO IpeAMETa M OCYIIECTBIIATh 1I€JICHANPABICHHbIN MOMCK BO3MOXKHOCTEH ISt
IIMPOKOT0 MIEPEHOCca CPEJICTB U CIOCOOOB IEHCTBHUS;




-BBICTpPaUBaTh MHAMBHUIYAJbHYI0 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsS OTPAHUYEHHS] CO CTOPOHBI
JOPYTUX YYACTHUKOB U PECYPCHBIE OTpaHUYCHHUS,;
-MEHSTb U yJIEPKUBATh Pa3HbIC MMO3UIUU B TIO3HABATEILHOU JEATEIHOCTH.

3. KomMmyHuKaTuBubie YY/1:

—  OCYIIECTBJIATH JEIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa3oBaTeNpHON OpraHu3allii, TaK W 3a €¢ Mpelaeiamu), MOJ0MpaTh MApTHEPOB JUIS JEIOBOM
KOMMYHHKAITUM HCXOJsl W3 COOOpaKCHWU pe3yJIbTATUBHOCTH B3aWMOJCUCTBUS, a HE JIMYHBIX
CHMIIaTHI;

— TIpHU OCYIIECTBJICHUH TPYNIOBOW pabOThl OBITh KaK PYKOBOJMTENEM, TaK M YJIEHOM KOMAaH/bI B
Pa3HbBIX poJIsiX (FEHEPATOp UIEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOIINN, SKCIIEPT U T.11.);

— KOOPJMHUPOBATH W  BBINOJNHATH pabOTy B  YCIOBUSX PEAIBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BepHYTO, JOTUYHO M TOYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM aJ[€KBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacmno3HaBaTh KOH(QIMKTOTCHHBIC CUTYAIlMU U MPEIOTBPAMATh KOHMIUKTHI 10 MX aKTHBHOU (Da3bl,
BBICTpAMBaTh JICJIOBYI0O M OOpa30BaTEIbHYI0 KOMMYHUKAIMIO, W30eras JUYHOCTHBIX OIEHOYHBIX

CYXKJICHUU.

HNPEJIMETHBIE PE3YJIbTATHI
Ha yriny6iienHom ypoBHe:

Bommyckuuk Hayumtess B 10-11-m kiaccax: Uisl YCHEIIHOTO MPOJOJDKEHUS oOpa3oBaHMs IO
CIELMATIbHOCTAM, CBA3aHHBIM C IIPUKIIAIHBIM UCIIOJIE30BAHUEM MAaTEMATHUKHU.

BhIMyCKHUK MOJy4HT BO3MOKHOCTh HayuuThesi B 10—11-M kitaccax: uig obecrieueHUs: BO3SMOXHOCTH
YCHEWIHOr0 MPOJIOJKEHUSI 00pa30BaHus MO CHEIHATBLHOCTSM, CBA3aHHBIM C OCYIIECTBIEHUEM HAay4yHOH U

HCCIIEI0BATENIbCKOM IEITeIbHOCTH B 00JIaCTH MaTeMaTHUKH U CMEXHBIX HayK.



Yriay0/ieHHbIH YPOBEHb
«CucTreMHO-TeopeTHYECKHE Pe3yJIbTaThD)

Pa3nen BbInycCKHUK HAY4YHMTCS Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA
Henn Jljis ycnenHoro npo1oJnkeHus 00pa3oBaHus s obecneyenus 603M0ACHOCMU YCNEUHO20 NPOOOTIHCEHUS
OCBOEHUS 0 CIEUUATBHOCTSIM, CBSI3aHHBIM C MIPUKJIATHBIM UCIIOJIB30BAHUEM | 00pA308aHUsL NO CREYUANbHOCIAM, CEA3AHHBIM C

npeaMera MaTeMaTUKU ocyujecmenenuem Hay4Hou U uccied08amenbeKol

desmenbHocmu 6 001ACU MAMEMAMUKU U CMENCHBLX HAYK

TpeOoBanus K pe3yJjbTaTaM

Inemenmuvr | — CBOOOIHO ONEPUPOBATH MOHATHAMH: KOHEYHOE MHOXKECTBO, | Jocmuoicenue pesyrbmamos pazoena Il;

meopuu 3JE€MEHT MHO€ECTBA, MOJIMHOKECTBO, [epecedYenue, | Onepuposamv NOHAMuUeM OnpeoeneHus, OCHOBHbIMU 6UOAMU

MHOIICECME 00BEIMHEHNE U PA3HOCTh MHOXECTB, YHMCIIOBBIE MHOXKECTBA Ha onpeodenenull, OCHOBHbIMU 6UOAMU TEOPeM,

u KOOPJIMHATHOM MpPSMOM, OTPE30K, WHTEpPBal, TMOJYHHTEPBAJ, | HOHUMAMb CYMb KOC6EHHO20 00KA3AMENbCMEa,

Mamemamuy MPOMEKYTOK €  BBIKOJOTOW  TOYKOH,  rpaduyeckoe | onepuposanmv NOHAMUAMU CYEMHO20 U HECYeMHO20

ecKoul MPEACTABICHUE MHOKECTB HA KOOPAUHATHOM INIOCKOCTH; MHOJICecmea,

J102uKu — 3aJaBaTb MHOXXECTBA IEPECUMUCICHUEM U XAPAKTEPUCTUUYECKUM | NPUMENAMDb MemOoO MAMeMamu4eckou UHOYKYuu OJisl

CBOHCTBOM; NnpoBedeHUst PACCYHCOEHUL U OOKA3AMENbCME U NPU PeueHUU

— OmnepupoBaTh TTOHSITUAMU: YTBEPKIACHHUE, OTpHIIaHUE 3a0ay.

YTBEPKICHUSL, UICTUHHBIE W JIOXKHBIC YTBEPKICHUS, NMPUYNHA, B noscednesnoti scusH u npu usyueHuu épyeyux npeomemos:
CHEICTBHE, UACTHBI  CIydail  OOWIEro  yTBEpXKICHHs, | UCNOIb306ANb MEOPEMUKO-MHOMCECMEEHHDIIL ALK U A3bIK
KOHTpIIPEMED; JIO2UKU OJ151 ONUCAHUSL PeaNbHbIX NPOYECcos U A6leHUll, npu

— TPOBEPSTH MPHUHAIICKHOCTD JIEMEHTa MHOXKECTBY; pewienuu 3a0ak Opy2ux y4eOnvix npeomenos

— HaxXxOAWUTh NepeceueHHe U OOBbEIMHEHHE MHOXECTB, B TOM
qucie NpeACTaBICHHbIX rpadUyecky Ha YHMCIOBOM MpsMoil u
Ha KOOPJIMHATHOM TJIOCKOCTH;

— TMPOBOJAUTH JI0OKa3aTelbHbIE PACCYXAEHUS Uil OOOCHOBAHUSA
HUCTUHHOCTHU yTBEPKJICHU.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

— HCIONb30BaThb YHUCIOBBIE MHOXECTBA HAa KOOPAMHATHOM
OpsIMOM M HAa KOOPAMHATHOM IUIOCKOCTH JUIsI OINMCaHUs
peaNIbHBIX MPOLIECCOB U SBJICHUM;

— TMPOBOJIUTH JOKA3aTENbHBIE PACCYKIEHUS B CHUTyalUsaX
IIOBCEIHEBHOM JKW3HM, IIpU pEIIEHWH 3a7ad W3 JpYrux
MIpeIMETOB

Yucna u — CB0OOIHO OIEpPUPOBATh MOHATUSAMH: HATypaabHOE uHCIO, | Jocmudicenue pesyrbmamos pazoena Il;
8bIPAIICCHUA MHOXECTBO HATYPAJIbHBIX YHCEJI, HEJI0C YHCI0, MHOXXECTBO c60000HO onepupoeanmbsv 4UCI06bIMU MHOM#CECMeaMUL npu




LEJBIX YHCeN, OOBIKHOBEHHas JpoOb, JECATUYHAS JpOOb,

CMEIIaHHOE YHWCJO, palMOHAIbHOE YHCIO, MHOXECTBO
pallMOHAIBHBIX YWCEJ, HWPPALMOHAIBHOE YHUCIO, KOPEHb
CTETeHU n, JEICTBUTENBHOE YHCIIO, MHO>KECTBO
JNEUCTBUTENBHBIX YHUCEJ, TIeOMETpUUYECKas HHTEepIpeTanus
HaTypaJbHBIX, LEJIbIX, palMOHAJIbHBIX, JIEHCTBUTEIBHBIX
YHCell;

MMOHUMAaTh W OOBICHATH PA3HUIY MEXKIY TMO3UIIMOHHON H
HETO3UIIMOHHON CHCTEMaMU 3aIMCH YHUCEII;

MEePEBOANTh YHCJIa W3 OJHOW CHCTEMBl 3alUCH (CHUCTEMBI
CUHCTICHHS) B IPYTYIO;

JTIOKa3bIBaTh M HCIIOJIH30BATh MPU3HAKU ACIUMOCTH CyMMBI U
MPOU3BENICHUS] TIPU BBINOJIHEHUU BBIYUCICHUN M PEIICHUU
3a1a4;

BBITIOJIHATh OKPYIJICHUE PAIMOHAIBHBIX U HPPALHMOHATIBHBIX
qHcel ¢ 3aJaHHON TOYHOCTBIO;

CpPaBHHUBATH JICHCTBUTEIIbHBIC YKCIIA PA3HBIMU CITIOCOOAMH;
yIOPSI0YNBATh YKCIIa, 3allMCaHHbIe B BUE OOBIKHOBEHHOW U
NEeCSITUYHON ApoOu, 4Ymcrna, 3amucaHHble C HCMOJIb30BaHUEM
apu(METUYECKOTO KBaJPATHOTO KOPHs, KOPHEH CTerneHu
Oobie 2;

Haxoauth HOJl u HOK pa3apiMu ciocobamu v UCTIOIB30BAThH
WX TP PEIIeHUH 33]1aY;

BBITIOJIHATh BBIUMCIEHUS W TIPEoOpa3oBaHUS BBIPAKECHHIA,
coJepKaluX JEHCTBUTEIbHBIE YWCIA, B TOM YHCJIE KOPHHU
HATypaJIbHBIX CTENEHEeH;

BBITIOJIHATh CTaHJAPTHBIE TOXJIECTBEHHBIE MPEOOpa30BaHUS
TPUTOHOMETPUIECKHUX, Jorapu(MHUIECKUX, CTEINEHHBIX,
UPPaIlMOHATEHBIX BBIPAKCHHIA.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIIOJIHATE U OOBSACHSITE CpaBHCHHE pPE3YJIbTATOB BEIYHCIIEHUH
IpyH  pELUIEHNM [PaKTHYECKUX 3aaa4, B TOM  YHCIE
NPUOIMKEHHBIX BBIUYMCIEHUH, MCIONB3Ysl pa3Hble CIOCOOBI
CPAaBHEHUM;

peutenuu 3a0ay;

HOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACUIUPEHUS YUCTOBLLX
MHOICECS,

811adems OCHOBHbIMU NOHAMUAMU Meopul 0eIUMOCMU NPU
peweHuu cmaHoapmHeix 3a0ay

umems 6a308vle NPeOCMABIeHUs. 0 MHONCECMBE KOMNIEKCHbLX
yycern;

CB0O0O0HO BbINOIHAMb MOHNCOECMBEHHbIE NPEe0OPA308aAHUSL
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CNEeNeHHbIX
BbIPAIICEHULL,

enaoemuv opmynou bunoma Heromona,

NPUMEHAMb NPU peueHuU 3a0ay meopemy o JTUHetHOM
npeocmasnenuu HOJJ;

npumeHams npu peweHuu 3a0ay Kumaiickyio meopemy o6
ocmamxax,

npumeHams npu pewenuu 3a0a4 Manyro meopemy @epma;

yMemby 8bINOIHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU cucmeme
CUUCTeHUsL;

NPUMEHAMb NPU peuleHuU 3a0a4 meopemuKo-4ucilogsle
@yukyuu: yucno u cymma oenumenei, Qyukyuro Jinepa,

NpUMEHAMb NPU peuleHul 3a0ad yenuovle Opoou,

NPUMEHAMb NPU peuleHuU 3a0aid MHO2OUIeHbl C
oelicmeumenbHbIMU U YeabiMUu KO3 duyuenmamu

e11adems NOHAMUAMU NPUBOOUMbBIIU U HENPUBOOUMbBIU MHOLOULEH
U NPUMEHAMb UX NPU peleHUul 3a0ady,

npumeHams npu peweruu 3a0ay OCHOBHYI0 meopemy aneeopbl;

NpUMEHAMb NPU peuleHuy 3a0a4 npocmeuuiue QyHKyuu
KOMNIEKCHOU NepeMeHHOl KaK 2eoMempuiecKue
npeobpazosamisl




3allUChIBaTh, CPABHHUBATH, OKPYIJIATh UHUCIIOBBIC JIaHHbBIE
peanbHBIX BEJIMYMH C HCIOJb30BAHMEM PAa3HBIX CHCTEM
U3MEpEHUS;

COCTAaBJIATh U OLICHUBATH Pa3HbIMU croco0amMu YHCIIOBEIE

BBIPAKEHUS MPU PELIEHUH MPAKTUYECKUX 3a/1ad U 3a]1a4 U3
JPYTUX y4eOHBIX MPEIMETOB

Ypasnuenusn
u
HepageHncme
a

CBobonHO OIIEpUpPOBaTh MOHSTUSIMU: YpaBHEHHUE,
HEPABEHCTBO, pPABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA,
YPaBHEHHE, SBIISIOLICECS CIECICTBUEM JPYroro ypaBHEHMS,
YpaBHEHHUSI, PAaBHOCUJIbHbIE HAa MHOXECTBE, PaBHOCHUJIbHBIC
peoOpa3oBaHusl ypaBHEHUH;

pelarh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B
TOM 4MCJIIE HEKOTOpble YypaBHEHMs 3-H u 4-U creneHei,
IpoOHO-paLlMOHAIbHbIE U UPPALIMOHAJIBHBIC,

OBJIJIETh OCHOBHBIMHU TUIIAMU [I0Ka3aTeIbHbIX,
Jorapu(pMUUECKUX, UPPALIMOHATIbHBIX, CTEIIEHHBIX YpaBHEHUN
U HEPAaBEHCTB M CTaHJAPTHBIMH METOAAMM HX DPELIEHUN U
MPUMEHSTh UX MPU PELICHUH 33/1a4;

IIPUMEHSTH TeopeMy be3y K pelieHno ypaBHEHMI;

IPUMEHATh TeopeMy Buera nansd pemeHuss HEKOTOPBIX
YPAaBHEHUH CTEIIEHH BBILIE BTOPOM;

IIOHMMATh CMBICII TEOPEM O PAaBHOCHUJIBHBIX U HEPABHOCHJIBHBIX
peoOpa3oBaHUAX YPAaBHEHUN M YMETh UX JOKa3bIBaTh;
BJIIETh METOAAMM pEUICHHUs] ypaBHEHUMH, HEPAaBEHCTB M HX
CUCTEM, YMETb BBIOMpATh METOJ| pelIeHHUs U OOOCHOBHIBATh
CBOH BBIOOD;

HCIOJIb30BaTh METOJ MHTEPBAJIOB IS PELICHUS HEPABEHCTB, B
TOM YHCJE APOOHO-pallMOHATBHBIX M BKJIIOYAIONIUX B CeOs
UPPaLMOHAIILHBIE BHIPAKEHUS;

pemiats anreOpandeckue ypaBHEHUS M HEpaBeHCTBA U HX
CUCTEMBI C TapaMeTpamH airedpanyeckuM M TpaduyecKuM
METOJIaMU;

BJIa/IETh Pa3HbIMU METOJIaMU JI0Ka3aTeIbCTBA HEPABEHCTB;
peliaTh ypaBHEHUS B LENbIX YUCIIAX;

1/1306pa)KaTI> MHO>KCCTBa Ha IIJIOCKOCTH, 3a1aBaCMbIC

Jlocmusicenue pesynomamos pasoena 11;

C80000HO onpeodenims Mun u evloupamv Memoo peuleHus
NOKA3AMENbHbIX U JI02APUPMUYECKUX — VPABHEHUU U
HEpagencms, UpPpayUoOHAIbHLIX YPAGHEHUL U HEPABEeHCmS,
MPULOHOMEMPUYECKUX — VPABHEeHUll U  HepaseHCcms, — UX
cucmem;

€80000HO pewiams cucmembvl TUHEUHbIX YPAGHEeHUU,

peuiams OCHOBHble MUNbl YPAGHEHULl U HEPABEHCME C
napamempamu,

NpUMEHAMb Npu  peweHuu 3aday Hepasencmea Kowiu —
bynaxoeckoeo, bepnynnu,

uMemv npeocmagienue 0 HepageHcmeax Mexcoy CpeoOHUMU
cmenenHbIMU




YPaBHEHHSMH, HEPABEHCTBAMHU U UX CUCTEMAMU;
CBOOOJHO HCHOJb30BAaTh TOXKIECCTBEHHbIE IPe0Opa30BaHU
IIpU PELICHUH YPABHEHUM U CUCTEM YPAaBHEHUI

B nogceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBJISITh M pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI
MIPH PEIICHUH 3a]a4 JPYTUX y4eOHBIX MPEeIMETOB;

BBITIOJIHATh OLIEHKY MIPaBIOII0100us pe3ynbTaToB,
[IOJIyYa€MbIX  TpU  PEUIEHUMM  Pa3IMYHBIX  YPaBHEHUH,
HEPABEHCTB U UX CHCTEM IIPU PEIICHUU 3a7a4 APYTUX YIeOHBIX
IIPEIMETOB;

COCTABJISITh M peulaTh YpPaBHEHHUS U HEPaBEHCTBA C
napaMeTpamMu IpH  pEeHIeHHH 3a]ad  APYTUux  y4eOHBIX
IIPEIMETOB;

COCTABJISITh YpaBHEHHUE, HEPABEHCTBO MM HUX CHCTEMY,
ONKCHIBAIOUIME PEATbHYI0 CHUTYallMI0 WIA [PUKIATHYIO

3aaa4y, MHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI;
HCIIOJIB30BAaTh  IIPOrpaMMHLBIC  CPCACTBa  IIpU
OTACJIBbHBIX KJIaCCOB ypaBHeHPIfI 1 HCPABCHCTB

pereHun

Dyukyuu

BnaneTs NOHATUSAMU: 3aBUCUMOCTh BCJIIMYMH, q)YHKI_II/IH, ApPTYMCHT

U 3HaYeHHe (PyHKUINHU, 00JIaCTh ONpeAEICHUS 1 MHOXKECTBO
3Ha4eHU! PYHKIUH, rpauK 3aBUCUMOCTH, TpaduK GYHKIIHUH,
HYTH (QYHKIIH, TPOMEKXYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTaHHE
Ha YUCIIOBOM NMPOMEXKYTKE, YObIBAaHHE HA YHUCIIOBOM
IIPOMEKYTKe, HauOoJIblllee U HauMEHblIlee 3HaYeHne PyHKIUU
Ha YUCIIOBOM TPOMEXYTKE, TIEPHOINUEcKast QYHKIUS, TIEPHOI,
YyeTHas ¥ HedyeTHast PyHKIUH; YMETh IPUMEHSTh 3TH MOHITUS
MIPH PEUICHUH 3a7ay;

BJIAACTH IOHATHEM CTCIICHHAA (I)yHKI_II/ISI; CTPOUTH €€ rpa(l)mc u

YMETb IPUMEHSTH CBOWCTBA CTENEHHON (YHKIMH MPU
peLIeHny 3a/1ay;

BJIAACTh INOHATHUAMMU IIOKa3aTCJIbHAsA q)YHKHI/Iﬂ, OKCIIOHCHTA,

CTPOUTH UX TPaQUKH U yMETh IPUMEHATH CBOUCTBA
MoKazareabHON (QYHKIUH MPU PELISHUH 3a/1a4;

BJIAACTH ITOHATHEM HOTapI/I(I)MI/I‘ICCKaH (I)yHI(I_[I/IH; CTPOUTH €€

Jocmuoicenue pezynomamog pazoena I,

671a0emsb NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHSAMb NPU
peuleHuu 3a0ay;

NPUMEHAMb MemoObl peulerus nPoCmeuuux
oughghepenyuanvbHvix ypasHeHuii nepeoco u 8Mmopo2o
nopsaoKos




rpaduK 1 yMeTh IPUMEHITH CBOWCTBA JIOrapu(hMUYECKOM
(GYHKIUH MpU pELICHUH 3a/1a4;

BJIAJICTh MMOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKITUH; CTPOUTH UX
rpaduKu U yMETh IPUMEHATH CBOWCTBA TPUTOHOMETPUUECKUX
(GyHKUIMH TpU pelIeHu  3a1a4;

BJIQJIETh NOHATHEM OOpaTHast PYHKLNS; IPUMEHSITH 3TO MOHSATHE
IIpU pELICHNH 33]1a4;

MPUMEHSTH [P PEIICHUH 3a]]a4 CBOICTBA (PYHKIIMIA: YETHOCTD,
MIEPUOJUYHOCTb, OTPAaHUYEHHOCTb;

MPUMEHSTH [P PEIICHUH 3324 TpeoOpa3oBaHus rpa)uKoB
(GyHKIHI;

BJIQJIETh OHATUSAMU YUCIIOBAs I1OCIEA0BATENBHOCTD,
apupMeTHIECKasi U TEOMETPHUECKas IPOTPECCHS;

MPUMEHSATH [IPU PEILIECHUH 3a/1a4 CBOMCTBA U IPU3HAKU
apu(METHIECKON U TE€OMETPUIECKOM MPOTPECCHIA.

B nosceounesnoti ocuznu u npu usyueHuu opyaux y4eoHvlx
npeomemos:

— ompenensaTh mo rpadukaM W HCHOJIb30BaTh ISl PEIICHUS
NPUKJIAJHBIX 3a7ad CBOMCTBa peallbHbIX MPOLECCOB U
3aBUCUMOCTEH (HaWOOJbIIME W HAUMEHBIINE 3HAYCHHUS,
NPOMEXYTKM  BO3pacTaHMs M yObIBaHUS  (DYHKIHH,
MIPOMEXYTKH  3HAKONOCTOSIHCTBA,  aCUMITOTBI,  TOYKHU
neperu6da, nepuo u T.11.);

— MHTEpPHPETHPOBAaThH CBOWCTBA B KOHTEKCTE KOHKPETHOMU
IIPaKTUYECKON CUTYalUH;.

OTpeAeNATh o rpadukam NpocTenIne XapakTepuCTUKU
NEPUOINIECKUX TPOLIECCOB B OMOJIOTUH, SKOHOMHKE, MY3BIKE,
PaINOCBSI3H | JIp. (aMILTUTY 1A, IEPUOJT U T.11.)

Onemenmui
mamemamu
uecKo20
ananusza

Brnagets nonsitueM 0€CKOHEYHO YOBIBAIOIIAs TEOMETPHUUECKas
MIPOTPECCHUS U YMETh MPUMEHSTH €r0 TP PEIICHNH 3a/1a4;

MPUMEHSTD VISl PEILIEHU 3a/1a4 TEOPUIO TPEJIETIOB;

BJIAJIETH IMOHITUAMU O€CKOHEYHO OO0JIbIINE U OECKOHEYHO MaJjIble
YHCIIOBBIC TTOCIEA0BATEILHOCT U YMETh CPaBHUBATh
OeCKOHEUHO O0JIbIINE U OECKOHEYHO MaJIbIe
MOCIEIOBATENLHOCTH;

BJIQJICTh OHATHSMU: TPON3BOIHAS (DYHKIIMH B TOUKE,

—  Jlocmuoicenue pezynomamog pazoena I1I;

€80600HO enadems CMAHOapMHLIM annapamom
MAMeMamuyecKko20 anHanu3a O/ blYUCIEHUS NPOU3BOOHBIX
@dyHKYyUuU 00HOU NepemeHHOU;

C80O0OHO NPUMEHAMb ANNAPAM MAMEMAMU4ecKo20 AHANU3d
07151 UCCNe008aHUsL (DYHKYULL U NOCMPOEHUsl 2PAPUKO8, 8 MOM
yucie uccie0o8anus Ha GbINYKIOCb,




IIPOU3BO/IHAS (PYHKIUH;

— BBIUUCIIATH IIPOU3BOJHBIC 3JIEMEHTApHBIX (QYHKIMH H HX
KOMOHMHAIINIA;

— HCClIeA0BaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

— CTpOMUTH IpaUKM M NPUMEHATh K PEIICHUIO 3a7ady, B TOM
4HCJIe C IApaMETPOM;

— BIIQJIETh MOHATHEM KacaTelbHas K rpaduky QyHKIUH U YMETh
IIPUMEHSATH €T0 IIPU PELICHNUH 3a7a4;

— BIAJIeTh NOHATUSAMU I1€pBOOOpPa3Hasd PYHKLUS, ONpeIEICHHbINA
UHTErpa,

— mpuMeHATH TeopeMy HproTona—JIeiiOHMIa 1 ee crencTBUs 1is
peuieHus 3anad.

B noeceownesnotl scusnu u npu uzyyenuu Opyeux yueoHsix
npeomemos:

— pemarh NPUKIATHBIC 3aJa4d U3 OWONOTHH, (U3UKH, XUMUH,
SKOHOMHKH ¥  JIPYTMX  TIPEJMETOB,  CBsI3aHHBIE  C
WCCIIEIOBAaHHEM XapaKTEPUCTHK MPOIECCOB;

—  HMHTEpHpPETUPOBATH NOTYyYEHHBIEC PE3yIbTaThI

— onepuposamv NOHAMUEM NePBOOOPA3HOU QYHKYuU O/
peutenus 3a0au,

— 081a0emb  OCHOBHbIMU  C8eOeHUAMU 00  uHmezpaie
Hviomona—Jletibnuya u e2o npocmeuuux npumMeHeHusx,

— onepuposamv 8 CMAHOAPMHLIX CUMYAYUSIX NPOU3BOOHLIMU
8bICUIUX NOPSOKOB;

— yMemb HNPUMEHAMb Npu  peweHuu  3a0ay  Ceoucmea
HenpepuleHbIX QYHKYULL

— yMemb NpUMEHAMb NpU  peuleHuu  3a0ad  meopemol

Betiepwumpacca,

—  yMemb BbINOHAMbL NPUOIUNCEHHBIE BbIYUCAEHUS (MemoObl
pewienus  YpasHeHu, BbIYUCTEHUS onpeoeneHHo20
unmeepana);

— yMemb  NPUMEHAMb  NPUNONCEHUe  NPOU3BOOHOU U
onpeoeneHHo20 unmezpana K peuwieHuro 3a0ay
ecmecmeo3Hanusl,

—  81ademv NOHAMUAMU 6MOPAs NPOU3IBOOHAS, BbINYKIOCHIL
epaguxa Gynkyuu u ymems uccied08amov @OYHKYUO Ha
BbINYKIOCHb

Cmamucmu
Ka u meopus
6epoAmHocC
meit, 102UKa
u
KomOunamo
puKa

OnepupoBaTb OCHOBHBIMHU OIHMCATEIBHBIMU XapaKTEPUCTUKAMHU
YHCJIOBOr0 Habopa, MOHSATUEM I'eHepalibHasi COBOKYITHOCTb U
BbIOOpKOI1 U3 Hee;

— OIepUpoBaTh MOHATHSMH: YacTOTa U BEPOATHOCTb COOBITHS,
CyMMa ¥  IPOU3BEICHUE  BEPOSATHOCTEM,  BBIUUCIATH
BEPOSTHOCTH COOBITUI Ha OCHOBE I10JICUETa YUCIIa HCXOJIOB;

— BJIaJIETh OCHOBHBIMU MOHATUSIMH KOMOWHATOPUKU U YMETh UX
IIPUMEHSATH [IPU PELICHNUHN 3a/1a4;

— HMETb NpeJICTaBlIeHHe 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

— HMEThb IMPEACTAaBICHUE O JUCKPETHBIX M HENPEPBIBHBIX
CIIy4alHbIX BEJIMYMHAX M PACHpEEICHUsIX, O HE3aBUCHUMOCTHU
CIIy4alHbIX BEJIUYNH;

— HMEThb IMPEACTaBICHHE O MAaTeMaTUYeCKOM OXHJIAHUU WU
JUCIIEPCUH CITYYalHBIX BEJIUYMH;

— UMETb IPEICTAaBICHHE O COBMECTHBIX paCHpeAcIICHUIX
CIIy4alHbIX BEJINYUH;

Jocmuoicenue pezynomamog pazoena II;

umemuv npedcmasierue o YeHMpaibHoU NpeoebHol meopeme;

umemyv npedcmasierue o0 8b100pOUHOM KO3Ppuyuernme
Koppenayuu u TUHeUuHoU pecpeccuu,

umemyv npedcmasgierue 0 CMmamucmu4eckux unome3ax u
npogepKe CMamucmuyeckol 2unome3ssl, 0 CMamucmuKe
Kpumepusl u ee yposHe 3HA4YUMOCMU,

umemyv npedcmasieHue o Ce:A3U IMNUPUYECKUX U
meopemuyecKux pacnpeoenenull;

umemn npedcmasierue 0 KOOUposaHuu, 08OUYHOU 3aNUCH,
08OUYHOM Oepese;

671a0eMmb OCHOBHbIMU NOHAMUAMU meopuu epaghos (epag,
sepuiuna, pebpo, cmeneHb 8epulUHbL, NYMb 6 epage) u ymems
NPUMEHAMb UX NPU peueHUU 3a0ay,

umems npedcmasiienue 0 0epesbax U ymems NpUMeHams npu
peuieHuu 3a0a4,




IIOHMMaTh CYTh 3aKOHa OOJBIIMX YHUCET U BBIOOPOYHOIO
METO/1a U3MEPEHMSI BEPOSITHOCTEN;

MMETh IIPEJICTABICHHE O HOPMAJIbHOM pPaCIpPEICICHUN W
IIpuMepax HOPMaJIbHO PaCIPENEICHHBIX CIIyYalHbIX BEJIUYMH;
UMETH IPEICTABICHNE O KOPPEISALUH CIIy4YalHbIX BEJIMYUH.

B nogceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:

BBIYHC/ISATH WM OILICHUBATh BEPOSATHOCTH COOBITUI B peaibHOU
JKHA3HU,
BBEIOMPATH METOJIBI MTOIXO/ISIIETO MPEACTABICHUS U 00paboTKU
IAHHBIX

61a0emob NOHAMUEM CEA3ZHOCTb Uu ymemov npumeHinio

KOMNOHEHMmMbl C6A3ZHOCMU npu peuleHuu 361061’{,‘

YyMemb 0Cyuwecmeisims nymu no peopam, 06xoovl pedep u

sepuiun epagha;

umeniob npedcmaeﬂeHue 00 3ﬁﬂ€p060M u camusibnoHo6oM nymu,

umems npeocmasierue 0 mpyoHoOCmu 3a0ayu HaxX0HCOeHUs.
2aMUILIMOHO8A NYMU,

671a0emsb NOHAMUAMU KOHEUHble U CUEMHble MHOJICecmed U
YMemb ux npuUMeHams NPU peuleHuu 3a0ay;

YyMemb NPUMEHSIMb Memo0 MAMeMamuyecKol UHOYKYUU,
ymMemb npumensimes npunyun /upuxie npu pewenuu 3a0a

Texcmoevie
3a0a4u

Pemiate pazHble 3a/jauu NOBBILIEHHON TPYAHOCTH;
aHAJTM3UPOBATh YCIIOBHE 33Ja4H, BBHIOMPATh ONTHMAJIbHBINA
METO/I PEeLIEHUS 3aJauH, pacCMaTprBasl pa3IMuHble METO/IbI;
CTPOUTH MOJEJb PEIIEeHUs 3a]lau, IPOBOAUTH J10Ka3aTelbHbIe
paccyXIeHMs IIPU PELICHNUH 331a4H;

pemath 3agadu, TpeOyromme nepedopa BapuaHTOB, MPOBEPKH
yCIIOBUH, BBIOOpA ONTUMAIBHOTO PE3yJIbTaTa;

aHAJM3UPOBATh U MHTEPIPETUPOBAThH MOJTYUYEHHBIEC PEIICHUs B
KOHTEKCTE€ YyCJIOBUS  3aJa4yd, BbIOMpaTh peIIeHUs, He
MPOTHBOPEYAINE KOHTEKCTY;

NEPEeBOUTh NPU PELICHUH 3aJaud HH(POpMALMI0O M3 OJHON
¢dbopMBI 3alUCH B JAPYTYH0, HCIOJIB3YS HpU HEOOXOAUMOCTH
CXEMBbI, TaOJINLIbI, TPaUKH, TUArPAMMBI.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

peliaTh NPAKTHUYCCKUC 3aJa9U U 3aa4U U3 APYTUX NpCaAMCTOB

Locmuoicenue pezyremamos pazoena Il

I'eomempuas

Brnagets reoMeTpuYeCKUMU TTOHATHIME TIPU PEIICHUH 337134 U
MTPOBEJICHUN MaTEeMaTHICCKUX PACCYKICHU;

CaMOCTOSTEIILHO dbopMynupoBaTh oTpeeNeHUs
TeOMETPUUYECKUX (UTyp, BBIABUTATH THUIOTE3BI O HOBBIX
CBOWCTBaX W TMPHU3HAKAX T'COMETPHUSCKHX (uUryp WU
O00OCHOBBIBATh WJIM OMpOBEpraThb HX, 0000HIaTh WU
KOHKPETHU3UPOBATh PE3yJbTaThl HAa HOBBIX KJlaccax QUryp,
MIPOBOJIUTH B HECIIOKHBIX CIIydasx Kiaccupukauuio ¢uryp mo

Hmemsb npeocmasnenue 006 akCuoMamuieckom memooe;
61ademb NOHAMUEM 2eOMempuyecKue Mecma moyeK 6
npoCmMpancmee u ymems RPUMEHMb Ux 05l peuenusi 3a0ay;
yMemb npUMeHsims 05 peulenus 3a0ay c80UCmaa NIOCKUX U
08Y2PAHHBIX V2l08, MPEXSPAHHO20 Yeld, meopembl KOCUHYCO8
U CUHYCO8 OJIsl MPEeXSPAHHO20 Yeud,

61a0emsb NOHAMUEM NEPNEeHOUK)YIAPHOe cedeHue Npusmvl U
YyMemb NPUMEHMb €20 NPU peuleHul 3a0ay,




Pa3IMYHBIM OCHOBaHHSIM;

UCCIIEIOBATh  YEPTEXKH, BKIOYAs KoMOMHAImu  Quryp,
U3BJCKATh,  WHTEPIPETUPOBATH M  NPEOOpPa3OBHIBATH
uH(OpMAaIHIO, TPEACTABICHHYIO Ha YePTekKaXx;

peuiarh 3aJa4i TeOMETPUUECKOTO COJCPIKaHKsI, B TOM YHCIIC B
CHTyallMsIX, KOTJa aJTOPUTM PELICHUS HE CIEIyeT SBHO W3
YCJIOBHS, BBINOJHATH HEOOXOAWUMBIC JUIA PELICHHS 3a1adud
JOTIOJTHUTEIIbHBIC TIOCTPOCHHSI, HUCCIEI0BaTh BO3MOXHOCTh
HPUMEHEHUsI TeopeM H (hOPMYIT JJIsl PEIeHHUs 3a/1a4;

yMeTh (OpPMYIHMpOBaTh M JOKa3blBaTh T'€OMETPUYCCKHUEC
YTBEPIKICHUS,

BJIJICTh MOHITUSIMU CTEPEOMETPUH: IPU3Ma, MapaJUIeIeHIIe],
nUpaMua, TeTpasp;

UMETh MPEJCTaBICHUS 00 aKCHOMax CTEPEOMETPUU U
CIEICTBUAX M3 HUX U YMETh NPHMEHITh UX TPU PEIICHUU
3a/1a4;

YMETh CTPOUTH CEYCHUS MHOTOTPAHHHKOB C HCIIOJIb30BAHUEM
Pa3IUYHBIX METOJIOB, B TOM YHCJIE K METO/Ia CIIC/IOB;

UMETh TPEJCTABICHHE O CKPEIIMBAIOUINXCS NPSAMBIX B
MPOCTPAHCTBE M YMETh HAXOIUTh YrOJ U PACCTOSHHE MEXKIY
HIMU;

OPUMEHSATh TEOPEMbl O  TapauICIbHOCTH
TUIOCKOCTEH B IMTPOCTPAHCTBE TIPU PEIICHUH 33/1ay;
yMETh TNPUMEHATh Mapajie]bHOE MNPOCKTUPOBAHUE IS
n300pakeHus Gpuryp;

YMETh MPUMEHSTh MEPIECHANKYISIPHOCTH MPSIMOM U TIOCKOCTH
IIPY PEIICHUH 3a/1a4;

BJIAJICTh  TMOHATHSAMH  OPTOTOHAIBHOE  NPOCKTUPOBAHUE,
HAKJIOHHBIE M UX MIPOCKIINH, YMETh IPUMEHSITh TEOPEMY O TPEX
HEePICHMKYIIApaxX MPU PEIICHUHN 3a/1a4;

BJIAJICTh TOHATUSMH pAcCTOSHUE Mexay ¢urypamu B
MPOCTPAHCTBE, o0uit NEePIECHIUKYIISP JBYX
CKPCIIMBAIOIIUXCSA TPAMBIX U yMETh MNPHUMEHITh HUX MpU
pELICHUY 3a/1ay;

BJIAJICTh TIOHATHEM YTOJl MEXKAY INPSMOW W IUIOCKOCTHIO H

MPSAMBIX n

umems npedcmagierHue 0 OBOUCMBEHHOCMU NPAGULLHBIX
MHO202PAHHUKOB,

enadems — NOHAMUAMU — YEHMPAIbHOe U NapalieibHoe
NPOEeKmMupoBanue u NPUMeHsAMb Ux npu NOCMpPoeHUuU ceyeHul
MHO202PAHHUKO8 MEMOOOM NPOEKYULL,

uUMemsb npeocmagieHue O pazeepmKe MHO20SPAHHUKA U
Kpamyaiiuiem nymu Ha NO8EPXHOCMU MHO202PAHHUKA,

umems npeocmasieHue 0 KOHUYECKUX CeUeHUsxX,

umems  mpedcmaegieHue 0  Kacarnwuxcsi — cepax u
KOMOUHAyuy meil 6pAwjeHUst U ymemsv NPUMEHAMb UX Npu
peuieHuu 3a0a4,

NPUMEHSMb NPU PeleHuu 3a0ay Gopmyny paccmosHus om
MOUKU 00 NIOCKOCU,

61a0emb  pAsHbIMU ~ CHOCOOAMU  3A0aHUsL  NPAMOU
VPABHEHUSIMU U YMEMb NPUMEHAMb NPU PEUEHUU 3A0aY,
NPUMEHAMb NPU peuleHUuU 3a0ay U 00Ka3amenbCmee meopem
BEKMOPHBIU MEMOO U MEMOO KOOPOUHAM,

umems npedcmasienue 06 axcuomax oOvemda, NPUMeHsimb
Gdopmynel  00beMO8  NPAMOY2ObHO2O — NaApaiesenunedd,
APpU3MbL U RUPAMUOBL, MEeMpal’opa npu peulerul 3a0ad;
NpUMeHsIMb  meopembl 00 OMHOWEHUSX 00beMo8 npu
peuleHuu 3a0ay;

npuMeHsasmb  uHmezpan Ol BbIYUCIEHU 00vbeMo8 U
nosepxHocmeti men  8pAWjeHUs,  BbIYUCTEHUS  NIOWAOU
chepuneckozo nosica u 00vemMa uapoBo2o Ciosi;

umemsb npeocmagieHue 0 OBUNCEHUAX 6 NPOCMPAHCMEE:
napaiieibHoM — nepeHoce,  CUMMEMpUu  OMHOCUMENLHO
nI0CKOCMU, YeHmpanvbHot — CUMMempuu, nosopome
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMenb
NPUMEHAMb UX NPU PEUeHUU 3A0aY,
umems  npeocmaeieHue 0  nIOWAOU
npoeKyul;

umemsb npeocmasgieHue 0 MpexecpaHHoOM U MHO202PAHHOM
yene u NPUMEeHAMb CE0UCMBA NIOCKUX Yel08 MHO20SPAHHO2O0
Yena npu pewenuy 3a0au,

OpMO2OHANILHOU




YMETh IPUMCEHATH €0 IIpHU pCIICHUHU 3a1a4, —  umemsbv npe()cmaeﬂeHuﬂ o npeo6pa306aﬂuu l’l0006uﬂ,

— BJIAJeTh IOHATUSAMHU JIBYTPAHHBIM Yroj, YIOJI MEXIy 2oMOmemuy u ymems NpUMeHsAMb UX npu peueHuu 3a0ay,
IUIOCKOCTAMH, IMEPIEHAUKYIAPHBIE IUIOCKOCTH M YMETh | —  yuems pewams 34044 HA  HAOCKOCMU — Memoodamu
[IPUMEHATH UX IIPU PELICHUU 3a/1a4; cmepeomempuu;

— BJIQJIETh NOHATUAMU IPU3MAa, NAPALICICIMIIE] U IPUMEHATE | —  yMemb NPUMEHAMb BOPMYIbl 00bEMO8 NPU PeuieHul 3a0ay

CBOICTBa MapauIe/IeUIe/1a IPU PELICHNUH 33/1a4;

— BJaIeTh IMOHSATHEM MNPSMOYIOJbHBIM MapaieNnenune] u
MIPUMEHSITh €r0 IPU PEIICHUH 3aa4;

— BJAJETh NOHATHUSMU TNUPaMHUAQ, BHUAbBl MUPAMHJ, 3JIEMEHTHI
MPaBUIILHON MUPAMUIBI U YMETh MPUMEHSTh UX MPU PEIICHUN
3azauy;

— UWMEThb TMpEACTaBICHUE O TeopeMe Oiiepa, MNpPaBUWIbHBIX
MHOT'OTPaHHUKAX;

— BJaJETh MOHATHEM IUIOIIAIU MOBEPXHOCTEH MHOTOTPAaHHUKOB
U yMEeTh MIPUMEHSTh €ro IPH PEIICHUH 33/1aY;

— BIIAJETh MOHATUSMHU TeJa BpalleHus (LIIMHIP, KOHYC, 1Iap U
chepa), UX CeueHUs M YMETh MPUMEHSATh MX MPHU PELICHUU
3ajady;

— BJIAQJETh NOHATUSIMU KacaTelbHbIE NPSIMbIE U IJIOCKOCTH H
YMETh IPUMEHSATH U3 MPU PEIICHUH 3aa4;

— HWMETh TMPEJCTABJICHHS O BIUCAHHBIX M OMUCAHHBIX cepax u
YMETh MIPUMEHSATh UX TIPH PEUICHUH 3a]1a4;

— BJaJeTh MOHATHSAMH 00BEM, 00BEMBI MHOTOTPAHHUKOB, TeEJ
BpalIEHUs U TPUMEHSATH UX MPU PEIICHUH 3a/a4;

— UWMEThb TPENCTaBIEHWE O pa3BepTKe IWIUHAPA M KOHYCa,
TJIOIA M TTOBEPXHOCTH IIMJIMHAPA U KOHYCA, YMETh PUMEHSITh
UX IpU pElICHUH 33/1a4;

— HWMETh MPEACTABJIICHHE O TUIOMAaAn chephl U YMETh MPUMEHSTH
€ro TMPH PEIICHUHN 3a/1a4;

— YMeTh peliaTth 3a/1a4i Ha KOMOMHAIIMK MHOTOTPAHHUKOB U TEJl
BpaIleHUS;

— WMEeTh MpeJCTaBIeHHEe O MoJ00WH B MPOCTPAHCTBE U YMEThH
pemars 3aJadyd  Ha OTHOIIEHHWE OOBEMOB U  IJIOMIAACH
MMOBEPXHOCTEH MOAOOHBIX (puryp.

B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:




COCTaBJISITh C KCIOJB30BAaHHUEM CBOMICTB T'€OMETPUUECKUX
buryp MaremMaTuyecKue MOJEIM s pelleHus  3aaay
MPAKTUYECKOT0 XapakTepa U 3ajlay U3 CMEXKHBIX JAUCIUIUIMH,
UCCIIEIOBaTh IMOJIyUEHHbIE MOJIEIM W HHTEPHPETUPOBATH
pe3ysbTar

Bexmopot u

BJ'IaI[GTB IOHATHUAMMU BEKTOPBI U UX KOOPAUHATHI,

Jlocmuoicenue pesynomamos pazoena II;

Koopounam YMETb BBINIOJIHATH OINEpalK HaJl BEKTOPAMHU; —  Haxooumuv 00vem napaiienenuneodd u mempal’opa, 3a0aHHbIX

bl 6 HCIIOJIb30BAaTh  CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB IIPU KOOPOUHAMAMU CEOUX BEPULUH,

npocmpanc pELIEeHNH 3a1ay; — 3a0a8amv NPAMYIO 8 NPOCMPAHCMEe;

mee OPUMEHATh YPAaBHEHHE IUIOCKOCTH, (OPMYIy pPACCTOSHHS | — HAXOOUMb pACCMOSAHUE OM MOYKU 00 NIOCKOCMU 6 CUCmeMe
MEXy TOYKaMHU, ypaBHEHUE c(ephl MPU PEIICHUH 3a71aY; KOOpOuHam;
INPUMEHSATH BEKTOPHI U METOJ KOOPAUHAT B IPOCTPAHCTBE IPU | — HAXOOUMb  PACCMOAHUE — Me}COy  CKPeuusaruuMucs
pelIeHny 3a1a4 NPAMBIMU, 3A0AHHBIMU 8 CUCeMe KOOPOUHAM

Hcmopusa MMeTh IpecTaBIeHre O BKIAAe BLIIAIONINXCSA MaTEMATUKOB B | JJocmudicenue pesyromamos pazoena 11

Mamemamuk pa3BUTHE HAYKH;

u IIOHUMATh POJIb MAaTEMATUKU B pa3BUTHHN Poccun

Memoowt Hcnonbs30BaTh OCHOBHBIE METOBI J0KA3aTENLCTBA, MIPOBOAUTE | JJocmudcenue pesyromamos pazoena II;

Mamemamuk JT0Ka3aTeJIbCTBO U BBITIOJIHATH OMPOBEPIKEHUE; NpUMEHAMb MamemMamudeckue 3HaHus K Ucc1e008aHUI0

u OKpYIHCarOUieco Mupa (Mooeauposanue QuudecKux

MPUMEHSTH OCHOBHBIE METO/IBI
3a7a4;

HAa OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOC
XapaKTepU30BaTh KPAacOTy M COBEPIICHCTBO OKPYXKAIOIIECTO
MUpa U IPOU3BEICHUI NCKYCCTBA,;

MPUMEHATh ~ NPOCTEMIINME  MPOrpaMMHbIE
ANIEKTPOHHO-KOMMYHHKAIIHOHHBIE ~ CHCTEMBI
MaATEMATUYCCKHUX 3aJ1a4,

MOJIb30BAThCS MPUKIATHBIMU TMPOrpaMMaMH M MPOrpaMMaMu
CHMBOJIBHBIX BBEIYHMCIIEHUN I UCCIECIOBAHUS MAaTEMaTHUECKUX
00BEKTOB

peHICHUd MAaTCMATHYCCKUX

cpencta W
0pyu  pelieHuu

npoyeccos, 3a0a4u 3JKOHOMUKU)




3.COAEP KAHHUE YYEBHOI'O ITIPEJMETA

Yray0JieHHbIH YPOBEHD

Auredpa u HaYaJIa aHATHU3A

[ToBTOpenue. Pemenue 3agady ¢ MCHOIB30BAHMEM CBOWCTB 4YHMCENl U CHCTEM CUMCIIEHUS,
NeIMMOCTH, JI0JIeH M YacTel, MPOLIEHTOB, MOAYyJIel uncen. Perenue 3a1ad ¢ MUCHOIb30BAaHUEM CBOMCTB
CTeTNIeHe W KOpHEH, MHOTOWIEHOB, MpPeoOpa3oBaHUN MHOTOUICHOB U JAPOOHO-pAllMOHATIBHBIX
BbIpakeHUil. Pemienue 3aa4 ¢ UCMOIb30BaHUEM IPalyCHON MephI yriia. Moayib yncia U ero CBOMCTBA.
Pemenue 3amau Ha JIBMKEHHE M COBMECTHYIO PaOOTy, CMECH U CIUIABBI C TMOMOIIBIO JIMHEHWHBIX,
KBaJPATHBIX U IPOOHO-pAIIMOHAIBHBIX YPABHEHUM U X cucTeM. Pelenne 3a1a4 ¢ moMOIIbi0 YHUCIOBBIX
HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB C OJHOW MEPEMEHHOW, ¢ MPUMEHEHUEM H300paxKeHHsS YHCIOBBIX
MPOMEXYTKOB. Pelienne 3amgay ¢ HCHOJIB30BAaHHEM UHUCIOBBIX (QYHKUMH U UX TrpaduKoB.

Hcnonp3oBanne CBOWCTB M TpaduKOB JHHEWHBIX ¥ KBAJAPAaTUYHBIX (QYHKIUH, 0OpaTHOi

MPONOPIMOHATIBHOCTH H  (PYHKITUH y=\/; . I'paduueckoe peuieHue ypaBHEHUH M HEPABEHCTB.

Hcnons3oBaHue omnepauuii HaJ MHOKECTBAMHM W BBICKa3bIBaHUSMH. VCIONb30BaHHE HEPABEHCTB U
CHCTEM HEpPaBEHCTB C OJIHOI MEPEeMEHHOI, YMCIOBBIX TPOMEKYTKOB, NX O0bEIUHEHHI U MepeceueHui.
[IpumeneHne npu peUIeHUH 3aJad CBOMCTB apU(pMETHUYECKOM M T€OMETPUYECKON Mporpeccuu,
CYMMHUPOBaHHS OECKOHEYHOU CXOSIIEHCS T€OMETPUUECKOM MPOTPECCHUH.

MHoxecTBa (YUCIOBBIE, TEOMETPUUYECKUX (GUryp). XapaKTepUCTUUYECKOE CBOHCTBO, 3JIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OecKoHeuHoe MHoXkecTBo. (CrnocoObl 3afaHus MHOXECTB
[TonmHOkecTBO. OTHOIIEHUSI TPUHAAIEKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepalnyy HaJl MHOKECTBaMHU.
Kpyru Diinepa. Koneunsie u 6eckoOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHBIE W JIOKHBIE BBICKA3bIBaHMS, OMNEpAllMM HAJ  BbICKa3blBaHUSAMH. Ancedpa
gvickazvieanuil. CBsI3b BHICKA3bIBAaHUN C MHOKeCTBaMU. KBaHTOPHI CyIIECTBOBAHUS M BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHogHble Jn02uueckue npaeuna. PelleHne JOTMYecKHxX 3agad ¢
HCIIOJIB30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UHECKUX NPABUL.

Ymozakimouenus. OOOCHOBaHUSI M JIOKa3aTeNbCTBO B MaTemaruke. Teopembl. Bums
MaTeMaTHYECKUX YTBEPXKICHUU. Buowl dokazamenvcms. Mamemamuueckas unoykyus. Ymeepoicoenus:
obpamuoe OAHHOMY, HPOMUBONONONCHOE, 0OpAMHOe NPOMUBONONONCHOMY Oannomy. Ilpu3Hak u
CBOMCTBO, HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema @epma. q-uumvie cucmemvl cuucienus. Pyukyus Iunepa,
YUCTIO U CyMMa Oenumereti HamypaibHO20 YUCA.

Panuannas Mepa yria, TpUTOHOMETpPHYECKas OKPYXKHOCTh. TpuroHomerpuueckue (yHKIUU

yucen M yrioB. DopMylbl NPUBEACHUS, CIOXKEHUS TPUTOHOMETPUYECKHX (yHKIMA, (HopMyibl



IBOWHOIO W TMOJIOBUHHOTO aprymeHrta. [IpeoOpa3zoBaHue CymMMBbl, pa3HOCTM B IPOU3BEICHHE
TPUTOHOMETPHUYECKUX (PYHKUIUN, 1 HAOOOPOT.
Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbliee 1 HanMeHbIIee

3HaueHne GyHkiuu. [lepuoandeckue GyHKIMKM 1 HAUMEHBINWH 1epuo. YeTHbIe U HeUeTHbIE () YHKIIHH.
Dyukyuu «OpooHAs Hacmo yuciay y = {X} U «yenas yacmos yucaay y = [X] .

Tpuronomerpuyeckue (YHKIMM YHCIOBOIO apryMeHTa y=cCosx, y=sinx, y=tgx,
y =ctg x . CBoiicTBa U rpaduKi TPUTOHOMETPUUECKUX (PYHKITHIA.

OOparHble TPUTOHOMETpPHUYECKHE (YHKLIMHU, MX TJaBHbIC 3HAYEHUS, CBOHCTBA M TrpaduKu.
Tpuronomerpuyeckue ypaBHeHHsd. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHeHHs. Pemenue
MPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. Ilpocreiliine CUCTEMBbl TPUTOHOMETPUYECKUX
yYpaBHEHUH.

Crenenb ¢ ACHCTBUTENBHBIM IIOKa3aTeJeM, CBOWMCTBa creneHu. [Ipocreifine mokas3aTelibHbIC
ypaBHeHHsI U HepaBeHCTBa. [loka3aTenpHast GyHKIMS U ee CBOMCTBa M Tpaduk. Yucmo € u QyHKIusA
y=e".

Jlorapudwm, cBoiictBa norapudma. Jlecatuunbiii 1 HatypanbHblid Jorapudm. [IpeobpasoBanue
norapu@muueckux BblpakeHuM. Jlorapudmuueckue ypaBHeHHMs U HepaBeHCTBA. Jlorapupmuueckas
(GyHKIMS U ee CBOICTBa U rpaduk.

CrenenHast GyHKIMS U ee CBOHCTBA U rpaduk. MppanmoHanbHble ypaBHEHHUS.

[IepBuuHbIE NMpPEACTABIECHUS O MHOXECTBE KOMIUIEKCHBIX 4ucel. /[lelicmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcrno conpsasxcennvle yucia. Mooynw u apeymenm yucaa. Tpuconomempuueckas ¢popma
KOMNaeKkcHoz2o uucaa. Pewenue ypasrnenuii 8 KOMNIEKCHbIX YUCTAX.

Meton uHTEepBanoB AJs pelieHus HepaBeHCTB. IIpeoOpa3oBanusi rpagukoB (QyHKIuMI: CIBHT,
YMHOKEHHE Ha YUCII0, OTPAKEHUE OTHOCUTEIBHO KOOPIMHATHBIX ocell. ['paduueckue MeTo bl perieHus
YPaBHEHU U HEPABEHCTB. PenieHne ypaBHEHUI M HEPABEHCTB, COJIEPKAIIMX MEPEMEHHYIO ITOJI 3HAKOM
MOMYJIS.

Cucrembl MOKa3aTeNbHBIX, JOTapU(IMUUYECKUX U HPPALMOHAIBHBIX ypaBHEHHH. CHCTEMBbI
MOKa3aTeIbHbIX, JJOTapU(PMUUIECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

B3aumuo oOparnsie pynkiuu. ['paduku B3auMHO 0OpaTHBIX (PYHKIIHH.

YpaBHEHHUsI, CHCTEMBI YPAaBHEHUH C TAPaMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuu cmenenu @viuie 2 CneyuanibHulX GUOOS.
Teopema Buema, meopema bBe3y. Ilpusooumvie u nenpugooumvie muoeounenvl. OCHOBHASL meopema
aneeopul. Cummempuueckue MHo2o4aeHbl. [lenouucnenuvie u yero3HauHvle MHO20YIEHbI.

Huoganmossi ypasnenus. Llennvie Opobu. Teopema Depma o cymme K6aopamos.

Cymmol u psosl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.



Teopembl 0 npubudicenuy OeticmeumenbHuLX YUcea payuoHaIbHbIMU.

MHnoorcecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeonusx.

[Tonsitue mnpenena ¢yHKUMU B Touke. [lowsamue npedena GyHkyuu 6 OecKoHeuHOCHmU.
Acumnmomur  epaghuxa  yukyuu. CpasneHue OeCKOHEUHO MAablX U OECKOHEYHO OONbUIUX.
HenpepwiBHOCT dyHKITMN. Coticmaa Henpepvignvix (hyuxyuil. Teopema Betiepumpacca.

Huddepenuupyemocts ¢ynknmu. [IpomsBoanas ¢ynkummu B Touke. KacarempHas k rpaduky
dbyakuun. ['eomeTpudeckuii 1 GU3MYECKUN CMBICT TPOU3BOAHON. [Ipumenenue npou3soonoll 6 gusuxe.
[IpousBoaubie anemenTapubix pynkuuid. [IpaBuna nuddepenupoBanusi.

Bropast npousBosiHas, ee reoMeTpUUECKU U PU3MUECKUNA CMBICIT.

Touku 3KcTpeMyMma (MakcMMymMa W MHHHMyMa). VccnempoBanwe 3jieMEHTapHBIX (YHKIUN Ha
TOYKH 3KCTpeMyMma, HauOoJblllee U HaMMEHbIEe 3HAYCHHUE C MOMOINBI0 MPOU3BOAHON. [locmpoenue
epaguxos @GyHKyuli ¢ nomowplo Npou3eoouvix. llpumeneHue npou3eOOHOU NpU peuleHuu 3a0ad.
Haxoorcoenue sxkcmpemymos pynKyuil HeCKOIbKUX NepeMeHHDbIX.

[lepBooOpasnas. Heonpenenenusiii uHTerpan. I[lepBooOpa3Hble >IeMEHTApHBIX —(DYHKITHIA.
[Tnomane kpuBonuHeiHoit Ttpanenuu. ®opmyna Herotona-JleiiOnuna. OmnpeneneHHbI HWHTErpal.
Buiuucnenue nnowadeii niockux gpucyp u o6vemos men 8paujenus ¢ NHOMOWbIO UHMe2paa..

Memoowl pewienus hyHKYUOHATLHBIX YPABHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenwue. Pemienue 3aau ¢ MCMOIb30BaHUEM CBOMCTB (GUTYp HA MII0ocKocTU. Perenne 3agau
Ha JIOKa3aTeJIbCTBO M TOCTPOCHUE KOHTPIPUMEPOB. [IpuMeHEHHE MPOCTEUIINX JOTUYECKUX TPaBUIL.
Pemenne 3amad ¢ HWCMONB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIICHUW B MPSMOYTOJbHBIX
TpeyrojbHUKax, ()aKTOB, CBS3aHHBIX C YETHIPEXYroJbHMKamH. PerieHue 3afad ¢ HCHOJIb30BAaHUEM
(haKTOB, CBA3aHHBIX C OKPYKHOCTSIMH. PelieHue 3a1ad Ha U3MepeHus Ha TUIOCKOCTH, BRIYUCIICHUS JTHH
U iomae. Peuenue 3a0au ¢ nomowpbio 6eKmMopo8 u KOOpOUHam.

Harnsannas crepeomerpus. [lpusma, napannenenunen, mUpaMuIa, TETPASIP.

OCHOBHBIE MTOHATHS TEOMETPUU B MTPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HHUX.
Ilonamue 06 axcuomamuueckom memooe.

Teopema Menenas ona mempasopa. IloctpoeHne cedeHU MHOTOTPAHHUKOB METOJIOM CIIEJIOB.
LenTpanbHoe mpoekTupoBanue. [locTpoeHne cedyeHnii MHOTOrpaHHUKOB METOJIOM MPOEKITUH.

CkpemuBaroniyecss npsiMble B MPOCTPAHCTBE. YTOJI MEXIy HHUMHU. Memoowvl Haxoxcoenus
PACCMOAHUL MeXCO) CKPeWUBAIOWUMUCI NPAMBIMU.

TeopeMbl © mMapalEIbHOCTH MPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamiensHoe

MPOEKTUPOBaHKE U U300paxkeHue puryp. I eomempuueckue mecma mouex 8 NPOCMpancmae.



[TeprieHAMKYASIPHOCTH MPSIMON M TIIOCKOCTH. OpTOroHambHOE MPOEKTUpOBaHKue. HakaoHHbIE U
npoekiun. Teopema o Tpex nepreHAuKyIspax.

Buovr mempasopos. Opmoyenmpuyeckuii mempas’op, KapKacHwilli mempa’op, pasHOSPAHHbLL
mempa’op. Ilpsmoyzonvuviti mempasop. Meouarnvl u bumeouansvt mempasopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosnuss  Mmexnay ¢urypamum B mpoctpaHcTBe. OOmmMH  MEpPHeHIUKYISIp  IBYX
CKPEUIMBAIOIINXCS MPSIMBIX.

VYrael B npoctpaHcTBe. [leprneHaukynsapHble MIOCKOCTU. [110uadb opmo2oHanbHOU NpoeKyuu.
Ilepnenouxynapnoe ceuenue npusmsl. Tpexepannviil u MHo2oepanHvill yeon. Ceolicmea NIOCKUX Y2l08
MHO202pantno20 yeaa. Ceoucmea nioCKux u 08y2panHulx Y2108 mpexepanno2o yead. Teopemvl KOCUHYCO8
U CUHYCO8 0I5l MPexspanHo2o yaid.

Buael MHOrOrpaHHUKOB. Pazeepmixu muozocpannuxa. Kpamuaiiwue nymu Ha nosepxmocmu
MHO202PAHHUKA.

Teopema  Ounepa.  llpaBuiibHbIE = MHOTOTPaHHUKHU.  /[80licmEeHHOCMb — NPAGUILHLIX
MHO202PAHHUKOS.

[Tpusma. Ilapannenenumnesn. CpoiictBa mapamenenumnena. [IpsMoyroiapHbId napauienenumne.
Haknonnble mpu3Mel.

[Mupamuna. Bunpl nupamua. OneMeHThl  NpaBWiIbHOM — nupamuabl.  [lupamuner ¢
PaBHOHAKIIOHEHHBIMH PeOpaMu M TpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Tnomaau noBepxHOCTEH MHOTOTPAHHUKOB.

Tena BparieHus: WIKHAP, KOHYC, map U cpepa. CedeHus MuIMHApa, KoHyca u mapa. [llaposoit
CErMEHT, IIapOBOM CJIOM, MIAPOBOM CEKTOp (KOHYC).

YceueHHas mUpaMuia U yCEUSHHBIH KOHYC.

Dnemenmul cghepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble U MJIOCKOCTU. BrmcanHble n onucanuele cdepsl. Kacarowuecs cgepoi.
Kombunayuu men epawenus.

Bekroper m xoopauHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOI MEXIY
BekTopamu. CKaJisipHOe MTPOU3BE/ICHHUE.

VYpaBHenue miockoctd. Dopmysa pacCTOSHUS MEXIy TOUKaMU. Y paBHeHUE cdepbl. Popmyna
paccmosiHus om mouku 00 naockocmu. Cnocobwvl 3a0anusi npAMOU ypagHeHUAMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWbIO EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu macc.

[Tonstue obwvema. OOBeMbl MHOTOrpaHHUKOB. OOBEMBI Tel BpalleHHs. AKcuomvl obvema.
Buvi6oo opmyn obvemos npsamoyeonvroco napanneienunedd, npuzmvl u nupamuovi. Popmynvt 0

Haxoxcoenusi oovema mempasopa. Teopemvt 06 OMHOUWEHUAX 0OBLEMOB.



Ilpunooicenus unmezpana K bl4ucieHulo 00bemo8 u nogepxnocmeti men epawenus. Ilnowaos
cpepuueckozo nosica. Obwvem waposoeo cnos. Ilpumenenue 06vemMos npu peuteHuu 3a0ay.

[Tnomane chepsl.

Pazeepmka yununopa u konyca. Ilnomans moBepXHOCTH IIMIMHPA U KOHYCA.

KomOuHamy MHOTOTpaHHUKOB U TEJ BPALICHUSL.

[Topo6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U IIJIOLIA/IEH TOBEPXHOCTEH MOJOOHBIX (HUTYD.

Heudicenus 6 npocmpancmee: napanielbHbill NEPeHoc, CUMMEMPUs. OMHOCUMENbHO NIOCKOCHIU,
YEHMPATbHASL CUMMEMPUS], HOBOPOI OMHOCUMETLHO NPSMOLL.

Hpeo6pa306aHue n0006uﬂ, comomemus. Pewenue 3a0ay Ha NIOCKOCMU C UCNONL308AHUEM

cmepeomempudecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUsi rPad)oB 1 KOMONHATOPHKA

[ToBropenue. Mcnonb3oBanue TabIuI U JUarpaMM AJs IpeAcTaBIeHus JaHHbIX. Penenue 3agauy
Ha MPUMEHEHHUE OIMCATENbHBIX XapaKTEPUCTHUK YHUCIOBBIX HAa0OpOB: CpEIHUX, HAUOOJBLIETO U
HAaUMEHBIIETO0 3HAYEHHUs, pa3Maxa, JUCIEPCUU M CTaHJApTHOTO OTKJIIOHEHUS. BpluncieHue 4actoT u
BEPOSATHOCTEH COOBITHI. BhluniciieHne BeposITHOCTEH B ONBITAX ¢ PABHOBO3MOXKHBIMHU 3JI€MEHTapHBIMU
ucxonamu. Mcnonp3oBaHue KOMOMHATOPUKU. BbluncieHHe BEpOSTHOCTEW HE3aBUCHMBIX COOBITHIA.
Hcnonb3oBanrue QopMysbl CIOKEHUS BEpOSTHOCTEH, AuarpamMm Oijepa, JepeBa BepOSTHOCTEH,
dbopmynbl beprynm.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmen.

YcnoBHas BeposTHOCTB. IIpaBuino ymHokeHus: BeposiTHocTel. DopMyiia MOIHON BEPOATHOCTH.
®opmyina baieca.

JluckpetrHble ciydaiiHble BeNWYMHBI M pacnpeneneHus. COBMECTHBIE —pacIpelleieHHUs.
Pacnipenenienre CyMMbl M IIPOM3BENCHHS HE3aBUCHUMBIX CIy4YalHbIX BeIMUMH. MaTtemarnueckoe
OKUJAHWE M JUCHEpPCUs CIy4alHOM BENIWUYMHBL. MaTeMaTnyeckoe 0XKMJaHUE U JUCIEPCHS] CYyMMBI
CITy4ailHBIX BEJIMYHH.

bunapHas ciywaliHas BenuduHa, pacupeneneHue bepHymm. ['eomerpuyeckoe pacrpeneiieHue.
bunomuanbHOe pacmpeneneHe M ero CBOWcTBa. [ unepeeomempuueckoe pacnpeoeieHue u e2o0
ceoticmea.

HenpepsiBHbIE ciyuyaliHble BenWUYMHBL. [lMOTHOCTH BepoATHOCTH. DYHKIUSA pacHpeIeiIeHUs.
PaBHOMepHOE pactnipeneneHue.

IloxaszamenvHoe pacnpedenenue, e2o Napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. Hopmansnoe pacnpenenenue. @ynxmus Jlamaca.

[TapameTpsl HOpManbHOro pacmpeaeneHus. [lpumepbl ciaydyallHBIX  BEJNMYUH, TOAYMHEHHBIX



HOpPMaJbHOMY 3aKOHY (IOTPEIIHOCTh W3MEPEHHM, pOCT 4enoBeka). [lemmpanvHas npedenvHas
meopema.

Hepasencmeo Yebvuuesa. Teopema Yedviuesa u meopema Bepnynnu. 3axon 6onvuiux uucen.
Buibopounsiii memoo uzmepenusn eepoamuocmeii. Ponv 3akona 6onvuux uucen 6 HAayke, npupooe u
obwecmse.

KoBapuanwmst 1Byx ciy4aitHpix BenuuuH. [lonsitue o koaddunumente koppensiuu. CoBMECTHBIC
HAONIOJICHUsT JBYX CIYYalHBIX BEIHYUH. Bsibopounviti Kkod¢huyuenm xropperayuu. Jlunetinasn
pezpeccusl.

Cmamucmuuyeckas eunomesa. Cmamucmuka Kpumepusi u ee ypogeHv sHauumocmu. IIposepra
npocmeuwux — 2unomes.  OMHupuyeckue pacnpeoeieHuss U UX C6A3b ¢ MeopemudecKuMu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. Huvexmueuvie u ciopvekmuenvie coomeemcmeus. buexyuu.
J{uckpemuas nenpepvignocms. lpunyun upuxne.

Koouposanue. /{eouunas 3anuce.

OchnosHvle nowsamusi meopuu epagos. /lepesvs. Jeouunoe depeso. Cesasnocms. Komnonenmol
ceasnocmu. Ilymu na epaghe. Diineposwi u I amunbmonogvl nymu.

4. TEMATUYECKOE IINTAHUPOBAHUE

KoanuecrBo
Ne Tema 4aCOB
n/n 10 kacc

IToBTOpeHue kypca anreOpbl OCHOBHOM LIKOJIBI. 5
1.]| JlelicTBUTENbHBIC YKCIIA 13
.| HekoTopsle cBefieHNs U3 TUIAHUMETPHH 12
3.| PanmonanbHele ypaBHEHNS M HEPABEHCTBA 26
4 Beenenne (Ilpenmer crepeomerpuu. OCHOBHBIE MOHATHUS H 3

'| akcuomer crepeomerpun. [lepBrie ceaCTBUS U3 TEOPEM)

5.| [lapamnenbHOCTB NPSIMBIX U INIOCKOCTEH 16
6.| Kopens crenenu n 14
7| CreneHp NONOKUTENBHOIO YUCIA 14
.| IlepneHAMKyYIAPHOCTD NPSAMBIX U INIOCKOCTEH 17
9.| Jlorapupmsr 8
10 [Ipocreiimue mnoka3arenbHble W JIOTapU(MUUECKHE ypaBHEHUS U 13

HEpABEHCTBA
11| MHororpanauku 14
12| Cunyc n xocunyc yrna 11
13 TaHreHC ¥ KOTaHT€HC yIiia 10
14 ®opmynbl ClI0KEHUS 13




15 Tpuronomerpuyeckue GyHKIHUU YUCIOBOTO apryMeHTa 9
1€ Tpuronomerpuyeckue ypaBHEHHs U HEPABCHCTBA 16
17| IloBTOpEHME Kypca reomeTpun 6
18 BeposarHoCTb COOBITHSL. 6
19| Yacrora. YciioBHast BEPOATHOCTb. 3
20 IloBTOpEHNE 9
Hroro 238
Ne Tema
/i 11 xxace KosmnuecTBo
4acoB
1 OyHKIMH U UX rpaduxu 11
2 | Ipenen ¢pyHkuuu u HEMPEepPHIBHOCTD 6
3 | ObpatHbie hyHKIIUU 6
4 | Bektopsl B mpocTpaHcTBe 6
5 | Meron koopauHaT B IPOCTPAHCTBE 15
6 | IIpousBoanas 12
7 IIpuMeneHne TPOU3BOTHOM 18
8 | Hunuuap, koHyc, map 16
9 | IlepBoobpa3Has u uHTErpa 15
10 | O0bemsl Ten 17
11 | PaBHOCMIBHOCTD YpaBHEHU U HEPABEHCTB 4
12 | YpaBHEHUS-CIIEACTBUS 9
13 | PaBHOCMIIBHOCTD YpaBHEHU U HEPABEHCTB CUCTEMAM 13
14 | PaBHOCMJIBHOCTD YpaBHEHUI Ha MHOXKECTBAX 11
15 | PaBHOCMIBHOCTh HEPABEHCTB HA MHOYKECTBAX 9
16 | Meron npoMeXyTKOB JJIsl ypaBHEHU U HEPABEHCTB 5
17 Hcnonb3oBaHue CBOMCTB (DYHKIUI NpU peIIeHUH ypaBHEHUH WU 6
HEPABEHCTB
18 | CucreMbl ypaBHEHUM C HECKOJIBKUMHU HEU3BECTHBIMU 8
19 | YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamu. 7
20 | KommiexcHble uncia. 10
21 | IloBTOpeHue 27
Hroro 231
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