AHHOTAIUA
K paboueil mporpamme 1o yueOHOMY Kypcy
«AnreOpa u Hayajla MaTEMaTUYECKOTO aHaInu3a»

Pabouasg mnporpamma coCTaBlI€Ha B COOTBETCTBUHM C (penepanbHbIM 3aKOHOM
Poccuiickoit ®enepauun ot 29.12.2012 Ne273-03 «0O6 obOpa3zoBaHuu B
Poccuiickoit ®enepanuu, GdenepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeIHero oOmero oOpa30BaHMs, YTBEPKICHHBIM IPUKA30M
MunuctepctBa o6pazoBanusi U Hayku Poccuiickoit @eaepauuu, ot 17 mas 2012
r. Ne 413 «O6 yrBepxaeHuu ¢eaepaibHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO
CTaHjapra cpenHero oOmero oOpa3oBaHus», HpHKa3oM MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit ®@enepamuun ot 12.08.2022 1. Ne732 «O
BHECEHMU u3MeHEeHHl B DenepalibHbIH TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHAApT cpeAaHero  oOmero o0pa3oBaHUs, YTBEPKIECHHOTO  IPUKA30M
MUHHUCTEpPCTBA o0OpasoBaHuss W Hayku P® ot 17 mas 2012 1. Ne4l3y,
IlocTaHOBJIEHHEM TJIABHOTO TOCYAapCTBEHHOIO CAaHWTAapHOTO Bpada Poccuiickoit
Oenepanun ot 28.09.2020 No28 «O06 ytBepxkaeHun canutapubix npasuin CII
2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHUYECKHE TpeOOBaHUS K OpraHu3alusIM
BOCIHUTAHUS U O0YUYEHHMSI, OTAbIXA U O3JOPOBJICHUS JAETEH U MOJIOJEKIY, MPUKAZ0M
MunuctepctBa oOpa3zoBanust U Hayku Poccuiickoit @enepanun ot 20.05.2020 Ne
254 «O6 yTBepxkacHUU (QeaepasbHOro MepedHs Y4eOHUKOB, JOMYIIEHHBIX K
UCIIOJIb30BAHUIO IIPU PEAIM3alUU HUMEIIIHUX TI'OCYAApPCTBEHHYIO aKKpPEIUTALMIO
00pa30BaTeIbHBIX IPOrPpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOLIET0, CPEAHETO
obmiero 00pa3oBaHUS OpraHU3aLMsMHU, OCYIIECTBISIOLIMMU 00pPa30BaTEIbHYIO
NEeATeNbHOCThY, Ha OCHOBE aBTOpckoil mporpammbl C.M. Hukonbckoro, M.K.
IToramoBa, H.H. PemernukoBa, A.B. IlleBkuna «Anrebpa W Hadana
Marematuueckoro ananmza, 10-11 k. ABTopckas IporpamMma cocCTaBjieHa B
COOTBETCTBHUHM C TPEOOBAHUSMH, MIPEIBABISIEMBIMU K YPOBHIO O0YUEHHS.

1. lesu u 3a1a44 0CBOEHMsI Y4e0HOI0 Kypca

Hean ocBoeHMs yueOHOTO Kypca:

e ¢opMupoBaHUE TPEINCTAaBICHUNA 00 HIEIX W METOJaX MAaTeMaTHUKH; O
MaTeMaTUKEe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE MOJEIUPOBAHUS
SIBIICHUW W TIPOLIECCOB;

® OBJaJCHUE YCTHBIM ¥ MHUCBMEHHBIM MaTEMaTHUYECKUM  SI3BIKOM,
MaTeMaTU4eCKUMHU 3HAHUSMU W YMEHUSIMHU, HEOOXOAUMBIMU ISl HU3YyUYECHUS
IIKOJBHBIX €CTECTBEHHO-HAYYHBIX AUCUUIUIAH, IJI MPOAOJIKEHUS 00pa30BaHUs
1 OCBOEHHUS U30paHHOM CHENHUaTbHOCTH HA COBPEMEHHOM YPOBHE;

® pa3BUTUE JIOTUYECKOTO  MBIIUICHUS, aJITOPUTMUYECKOW  KYJBTYPHI,
MIPOCTPAHCTBEHHOIO BOOOPAXEHHUsI, PA3BUTHE MATEMAaTHUYECKOTO MBILIUJICHHUS U
VHTYHUIUH, TBOPYECKHX CIIOCOOHOCTEH HA YpPOBHE, HEOOXOIUMOM IS
MPOJIOKEHUsT 00pa30BaHusl U I CAMOCTOSITENIBHOM JIeATeIbHOCTH B 00JacTU
MaTeMaTUKU U €€ MPUIOKEHUW B Oyayiied npodeccnoHanbHON AesITebHOCTH;



e BOCIMTAaHUE CPEACTBAMHU MATEMATUKHU KYJIbTYPbI JINYHOCTU: 3HAKOMCTBO C
HWCTOPUEN PA3BUTHUA MATEMATUKH, IBOJTIOLHUEN MATEMATUYECKUX UIEH, IOHUMAHUE
3HAYMMOCTH MaTEMAaTHUKH ISl 00IIECTBEHHOTO Mporpecca.

3agaum ocBoeHUs y4eOHOTO Kypca !

e (¢dopMHpOBaHWE MOTHBAIMK H3YYEHUS MaTEMaTUKH, TOTOBHOCTH U
CIIOCOOHOCTH y4YalIuXCsi K CaMOpPa3BUTHUIO, JUYHOCTHOMY CaMOOIPEIEICHHIO,
MMOCTPOCHUIO MHIUBUIyAIbBHOW TPACKTOPHUH B H3yUYCHUH MTPEAMETA;

e (GopMHpPOBAHUE Yy yYaIIUXCS CIIOCOOHOCTH K OpPTaHHM3AIldU CBOCH y4eOHOM
JEATENBPHOCTH  TIOCPEJCTBOM  OCBOCHHSI  JUYHOCTHBIX,  TO3HABaTEIbHBIX,
PETYISITUBHBIX 1 KOMMYHUKATHBHBIX YHHBEPCAIBHBIX YICOHBIX JICHCTBHIA,

e (opMmupoBaHue crenuPUUESCKUX I MATEMATHKH CTUJICH MBIIIJICHUS,
HEOOXOJUMBIX  JIJI1  TIOJIHOIICHHOTO  (YHKIIMOHUPOBAHUS B  COBPEMCHHOM
00IIecTBE, B YACTHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO U IBPUCTUIECCKOTO;

® OCBOGHHMEC B XOJIC M3YyYCHHs MAaTEMaTHKH CIENU(DHIECKUX BHUIOB
JCATEIBPHOCTH, TaKUX KaK IMOCTPOCHHWE MaTeMaTHYECCKHUX MOJICINICH, BBITOJTHCHHE
MHCTPYMEHTAJIbHBIX BBIYMCICHHUN, OBJIQJICHHEC CUMBOJIMYECKUM SI3BIKOM IpPEIMETa
v 1Ip.;

e (dopMHpOBaHWUE YMCHUU NPEJICTaBIATH WHGOPMAIMIO B 3aBUCHMOCTH OT
NOCTaBJICHHBIX 3aJa4 B BHJE TaONMIBI, CXEMBbI, TpaduKa, AHArpaMMBbl,
MCTIOJIh30BaTh KOMITBIOTEPHBIE MTPOrpaMMBbl, IHTEpHET mipu ee 00paboTKe;

® OBJIAJICHUE YYAINIUMHUCA MaTEMaTHUYECKUM S3BIKOM U ammapaToM Kak
CPEICTBOM OTIMCAHMS U UCCIICIOBAHMS SIBJICHUN OKPY)KAIOIIETO0 MUPA;

® OBJIAJICHUE CHUCTEMOW MaTeMAaTWYCCKUX 3HAHWH, YMCHHA W HaBBIKOB,
HEOOXOJMMBIX IS PEIICHHs 3a]ad MOBCEIHEBHOW KM3HU, W3YYCHHS CMEKHBIX
JTUCIHILINH U MTPOJODKCHUS 00pa30BaHUS;

e  (opmmpoBaHHE HAYIHOTO MHUPOBO33PCHHUS;

® BOCIHUTAHHE OTHOIIEHUS K MaTeMaTHKEe KaK K YacTH OOIIeYesIOBeUYeCKOU
KYJIBTYPBI, UTPAOIIEH 0COOYIO0 pOJIh B OOIIIECTBEHHOM Pa3BUTHHU.

2. MecTo y4eO0HOro Kypca B yueOHOM ILIaHe
Hannbiii kypc paccuntad Ha 340 y4eOHBIX YaCOB:
- B 10 xmacce yramyOJIeHHOTO YpOBHSI Mpenmnonaraerca ooydeHue B oowreme 170
qacoB (5 waca B Hezel0);
- B 11 xmacce yrmyOneHHOTO YpOBHSI Mpenmnonaraerca ooydeHue B oobeme 170
qaca (5 gaca B HezeIHO).

3. [Inanupyemble pe3yabTaTaM OCBOEHHS COJEeP:KAHUS
y4eOHOro Kypca

Yriay0eHHbIi ypOBEHb
«CucTeMHO-TeOpeTHYECKHE Pe3yabTaThl»

Paznen Il. BbInyCKHUK HAYYHMTCHA IV. BbIyCKHMK NOJIYYHT
BO3MOKHOCTh HAYYHMThCH

Ilesin ocBoeHusA Jist yCHenHoro Mpoa0JKeHHS Jnist obecrieueHHst BO3MOKHOCTH

npeaMeTa o0pa3oBaHus YCIEIIHOTO NMPOJOKEHUS




110 CIICHHUAaJIbHOCTAM, CBA3aHHBIM C
MMPUKIAAHBIM UCIIOJIb30BAHUEM
MaTEMaTHUKU

00pa3oBaHus MO CIEIUATBHOCTSIM,
CBSI3aHHBIM C OCYIIECTBICHHEM
Hay4HOU U UCCIIEN0BATEIBCKON
JEeSTEILHOCTH B 00JIaCTH
MAaTCMAaTUKN U CMCKHBIX HAYK

9J1eMeHTDI
TEOPUU MHOKECTB
"
MATEeMATHYECKOIH
JOTHKH

—CB060IHO OTIEPHPOBATH
MOHATUSIMU: KOHEYHOE
MHOECTBO, 2JIEMEHT
MHO€ECTBA, II0JIMHOXKECTBO,
nepecevyeHue, oObeJMHEHNE U
Pa3HOCTh MHOXECTB, YUCIIOBBIE
MHO>KECTBA Ha KOOPJIMHATHOM
IPsIMOM, OTPE30K, HHTEPBAJI,
ITOJIYMHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOI,
rpaduueckoe npeacTaBieHue
MHO>KECTB Ha KOOPJIMHATHOMN
IIJIOCKOCTH;

—3a/1aBaTh MHOKECTBA
MIEPEYHCIICHUEM U
XapaKTePUCTUYECKUM
CBOMCTBOM;

— OIIEpUPOBATH MOHATUAMH:
YTBEPKJICHHUE, OTPULIAHUE
YTBEP>KJICHHUSI, ICTUHHBIE U
JIO)KHBIE YTBEPKIACHUS,
MIPUYMHA, CJIEICTBUE, YACTHBIN
CiTyJaii oOIIero yrBepkeHus,
KOHTPIPUMED;

— [IPOBEPSTH NPUHAIEKHOCTb
3JIEMEHTa MHOKECTBY;

— HaxoJIUTh [IEpECEeYCHUE U
00BbeIMHEHNE MHOKECTB, B TOM
YUCJIE MPEICTaBICHHBIX
rpaduyecku Ha YUCIOBOM
MPSIMOW U HA KOOPJIMHATHOU
IJIOCKOCTH;

— IIPOBOJIUTH JIOKA3aTEIIbHbIC
paccyXJaeHus Ui 000CHOBaHHUS
VMCTUHHOCTH YTBEPKACHUII.

B noBce1HBHOM XKU3HU U IIPU
W3YUYEHHUU APYTUX MPEIMETOB:

— HCTO0JIb30BaTh YUCIIOBBIE
MHOECTBa Ha KOOPJUHATHOMN
IPsIMOM ¥ HAa KOOPAUHATHOU
MJIOCKOCTH ISl OIMCaHUS
peaNbHBIX ITPOLECCOB U
SIBJICHU;

— IPOBOJIUTH JI0KA3aTEJIbHbIE

JocTtrxkenune pe3ynbTaToB pas3ieiia

1;

— OIIEPHUPOBATH IIOHATUEM
onpeaciiCHruA, OCHOBHBIMU BUAAMU
OIpENEIEHN, OCHOBHBIMHU
BHUIAMU TEOPEM;

— HOHHUMATh CYyTb KOCBCHHOTI'O
JI0KAa3aTeNIbCTBA;

— OIIEPHUPOBATH NMOHATUAMHA
CUCTHOI'O 1 HECUECTHOTI'O
MHOJKECTBA;

— HNPUMCHATH MCTO I
MAaTeMaTU4YeCKON MHIYKIIMH TS
MPOBENICHUS PACCYKICHUHN U
JI0OKA3aTeNIbCTB U TIPH PEIICHUH
3a/1a4.

B noBcenHeBHOM KU3HU U TIPU
W3Y4YEHUU APYTUX MPEAMETOB:

— HCHOJIb30BaTh TEOPETUKO-

MHOYECTBEHHBIH S3bIK U SI3BIK

JIOTUKY JJI ONIMCAHUS PEAIbHBIX

MPOLECCOB U SIBJICHUM, PU

peIlIeHnH 3a]a4 APYrux y4eOHbIX

MIPEeAMETOB




PacCyXJIEHHs B CUTYaLUsIX
IIOBCEITHEBHOU KU3HMU, IIpU
peleHuu 3a1ad u3 Ipyrux
IpEAMETOB

Yucaa u
BbIpasKeHU s

— CB00O1HO OIIEpPUPOBATH
MOHSATUSMU: HATYPAJTILHOE YUCIIO,
MHOECTBO HATYPaJIbHBIX YHCET,
II€JIO€ YKCJI0, MHOXKECTBO IICJIBIX
qucell, 0OBIKHOBCHHASI IPOOb,
JecsITHYHas APoOb, CMEIIAHHOE
YUCJIO0, PAIMOHAIBHOE YHCIIO,
MHOYECTBO PAIIMOHATBHBIX
YHUCeJT, UpPAIMOHAIBHOE YHCIIO,
KOpEHb CTEIEeHH N,
JIeCTBUTEIILHOE YHCIIO,
MHOKECTBO JICHCTBUTEIBHBIX
YHUCeJI, TeOMeTpUIecKast
WHTEpIpETaIis HaTypaJIbHBIX,
[IETTBIX, PAIIHOHAIIBHBIX,
JIEMCTBUTEIIBHBIX YHCEIT,

—IOHUMATh U OOBSACHSTH PA3HUILY
MEXIY MO3UIUOHHON U
HEIO3UIINOHHOMN cCUCTEMaMU
3aM1CcH YHCeTT,

— IEPEBOAUTH YUCIIA U3 OJTHOM
CHUCTEMBI 3aMUCH (CUCTEMBI
CUHCIICHHUSI) B IPYTYIO;

— IOKa3hIBaTh M UCIIOJIb30BaTh
MPU3HAKHU JEITUMOCTH CYMMBI U
MIPOU3BEJICHUS IPU BHITIOJHECHU U
BBIYMCIICHUI U PEILICHUH 3a/1a4;

— BBITIOJIHATH OKPYTJICHHE
palMOHAIBHBIX U
HUppalMOHAJIbHBIX YHCEI C
3aJITaHHOM TOYHOCTBIO;

— CpaBHUBAaTh JCHCTBUTEIbHbIE
YuCa pa3HbIMH CIIOCO0AMU;

— yIOpsAI0YMBATh YHCIIA,
3alMCcaHHbIC B BHC
OOBIKHOBEHHOM U JE€CATAYHON
IpoOu, YKCIIa, 3aIIMCaHHbBIC C
HCIO0JIb30BaHUEM
apupMeTUIECKOTo KBaJpaTHOTO
KOPHsI, KOpHEH cTeneHu OoJbIie
2;

—Haxoauts HOJl u HOK pa3ubimu
CII0CO0aMHM M MCIOJIB30BaTh UX
MIpU PEIICHUH 3a/1a4;

— BBIIIOJIHATH BEIYMCIICHUS U
npeoOpa3oBaHMsl BEIPAKEHUH,
CoJiepXKalux JIeUCTBUTEIIbHbBIE
YHUCJIa, B TOM YUCJIE KOPHU

JocTtrxkenue pe3ynbTaToB pas3ziena
1;

CBOOOJIHO ONEpUPOBATH
YUCIIOBBIMH MHOKECTBAMH TIPH
peIIeHuN 3a1a4;

MOHUMATH IPUYHUHBI U OCHOBHBIE
UJIeV PaCIINPEHHS YHCIOBBIX
MHOYECTB;

BJIQJICTh OCHOBHBIMU MOHSATUSMHU
TEOPHUH JETUMOCTH TIPH PEIICHUN
CTaHJAPTHBIX 3a7a4

UMETh 0a30BbIE MPEJICTABICHHS O
MHOYKECTBE KOMIUIEKCHBIX YHCET,
CBOOOHO BBIIIOJIHSTE
TOKJECTBEHHBIE MPEOOPa30BAHHS
TPUTOHOMETPHUYECKHX,
JOTapu(PMHUUECKUX, CTETICHHBIX
BBIPAKECHUII;

BIIAJETh (hOpMysIoi OMHOMA
HrroToHa;

MPUMEHSTH [IPU PEIICHUH 3a]1a4
TEOpPEMY O JIMHEHHOM
npencrasiaenun HOJL;
MPUMEHSTH [IPU PEIICHUN 3a/1a4
Kuraiickyto Teopemy 00 ocTaTkax;
MPUMEHSITH [IPU PEIICHUHU 3a]1a4
Manyto teopemy Pepma;

YMETb BBINOJIHATH 3alKUCh YHCIIA B
MO3UIMOHHON cucTeMe
CUMCIICHUS;

MPUMEHSITH [IPU PEIICHUHU 3a]1a4
TEOPETUKO-YHUCIIOBbIE (DYHKIINU:
YHCIIO U CyMMa JICNIUTENEeH,
byHkuuo Jinepa;

MPUMEHSITH NIPU PELICHUU 3a/1a4
LIETTHBIE ApOOH;

MPUMEHSITh MIPU PEIICHUHU 3a]1a4
MHOTOUJICHBI C ACUCTBUTEIHHBIMU
U 1eTbIMU KO3 UIIMEHTaMU;
BJIa/IETh MOHSITHIMH MIPUBOAUMBIH
Y HEMPUBOAUMBINA MHOTOUJIEH U
MPUMEHSITh UX MPU PEIICHUN
3a/1ad;

MPUMEHSITH MIPU PEIICHUN 3a]1a9
OCHOBHYI0 TeopeMy anreopsl;
MPUMEHSITH NIPU PEIICHUN 33]1a4
npocTeime GyHKIUU




HaTypaJIbHBIX CTEIICHEM;

— BBIIIOJIHATH CTaHIapPTHBIE
TOKJIECTBEHHbBIE
npeoOpa3oBaHus
TPUTOHOMETPUUECKHUX,
J0rapu(pMHUECKUX, CTEIICHHBIX,
UPPaMOHATFHBIX BBIPAKCHUH.

B moBceHeBHOM KU3HU U TIPU
U3YYEHUU APYTUX MPEIMETOB:

— BBITIOJIHATH U OOBSICHATH
CpPaBHEHME PE3YJIbTaTOB
BBIYMCIICHUH MIPH PEeIICHUN
MIPaKTUYECKUX 3a7a4, B TOM
YUCIe MPUOIMHKEHHBIX
BBIYKCIIEHUH, UCIIOJIb3YS Pa3HbIE
CIOCOOBI CPaBHEHMI;

— 3aIMKChIBaTh, CPAaBHUBATD,
OKPYTJISITh YHCIIOBBIE JAHHbIE
peaJIbHBIX BETUYHH C
HCIOJIb30BAaHUEM Pa3HBIX CUCTEM
W3MEepEeHus;

— COCTaBIISATh U OLIEHUBATh
Pa3HBIMU CIIOCOOAMU YHUCIIOBBIE
BBIPAXXEHUS IIPU PEIIEHUU
MIPAKTUYECKUX 3a/1a4 U 3aja4 U3
JPYruX y4eOHBIX PEIMETOB

KOMIUIEKCHOW IIEPEMEHHOM KaK
reoMETpUUECKUe IPeoOpa3oBaHuUs

YpaBHeHus u
HepaBeHCTBa

— CB0001HO OTIEPUPOBATH
MOHATUAMU: YPaBHEHHE,
HEPABEHCTBO, PABHOCUJIBHBIE
YPaBHEHUS U HEPABCHCTBA,
YPaBHEHUE, SBJIIOLICEC
CJIEICTBUEM JPYroro ypaBHECHHS,
YPaBHEHUS, PABHOCUJIbHBIE HA
MHO’K€ECTBE, PABHOCHJIBHBIE
npeoOpa3oBaHus ypaBHEHMIA;

—peluaTh pa3Hble BUAbI
YPaBHEHUI U HEPABEHCTB U UX
CUCTEM, B TOM UHUCIJIE HEKOTOPBIE
ypaBHeHUs 3-i1 v 4-1i cTeneHew,
JIpoOHO-pallMOHATIBHbIE U
UPpalOHAJIbHBIE;

— OBJIAJIETh OCHOBHBIMU TUIIAMU
II0Ka3aTeNbHbIX,
JorapupMHUECKUX,
UPPALMOHAIIBHBIX, CTEIIEHHBIX
YPaBHEHUI U HEPABEHCTB U
CTaHJApPTHBIMU METOJAMH UX
pELIEHNH U IPUMEHSATh UX IIPU
pELIEHNH 33]1a4;

— IPUMEHSTH TeopeMy besy k
PELIEHUIO YPaBHEHUH;

— IPUMEHATH Teopemy Buera nis

— JlocTIKeHHEe pe3ysIbTaTOB pa3Jiena

I;

CBOOOJIHO OTIPEAEIATh TUII U
BbIOMPATh METOJI PELICHUS
II0KAa3aTeIbHbIX U
Jorapu(MUUECKUX ypaBHEHUH U
HEPABEHCTB, NPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPaBHEHUI
Y HEPABEHCTB, UX CUCTEM;
CcBOOOJIHO pelaTh CUCTEMBI
JIMHENHBIX YPAaBHEHUI;

pelaTb OCHOBHBIE THIIBI
YPaBHEHUI U HEPABEHCTB C
napaMeTpamy;

IIPUMEHSATH [IPU PELICHUHN 3a1a4
HepaseHcTBa Komm —
bynskosckoro, bepnyinu;
UMETH MIPEACTABICHUE O
HEPaBEHCTBAX MEXIY CPEAHUMU
CTEIIEHHBIMU




pelIeHus] HEKOTOPBIX YpaBHEHUN
CTEIIEHU BBILIE BTOPOH;

—IOHMMATb CMBICII TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCUIIbHBIX
npeoOpa3oBaHMAIX YPABHEHUH U
YMETh MX JIOKA3bIBaTh;

— BJIQ/IETh METOJIaMU PELICHUS
YPaBHEHUI, HEPABEHCTB U UX
CUCTEM, YMETb BHIOMPATh METO]
petieHust 1 000CHOBBIBATH CBOM
BBIOOD;

—UCIOJIb30BaTh METO]
WHTEPBAJIOB JJISl PELLICHUS
HEpaBEHCTB, B TOM UHUCIIE
JIpOOHO-palIMOHATFHBIX U
BKJTFOYAIOIIUX B Ce0s
MppaIroHAIbHBIC BRIPKEHUS;

— pelaTh aredpanveckue
ypaBHEHHS U HEPABEHCTBA M UX
CUCTEMBI C TapaMeTpaMu
anredpanvyeckuM U rpaguueckum
METO/IaMH;

— BJIa/IETh Pa3HbIMHU METOJIaMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

— pelaTh YpaBHEHHUSI B II€JIBIX
qHclnax;

—n300pakaTh MHOKECTBA Ha
IUIOCKOCTH, 3a/1aBaeMble
ypaBHEHUSMHU, HEPABEHCTBAMHU U
UX CUCTEMaMH;

— CBOOOJHO UCHOJIH30BATh
TOKJICCTBEHHbBIE
npeoOpa3oBaHus MPU PEILICHUU
YpaBHEHUH U CUCTEM ypaBHEHUI

B noBceTHEBHOM )XU3HU U TIPU
W3YYEHUH APYTUX IPEIMETOB:

— COCTaBJISITh U pellaTh
yYpaBHEHUS, HEPABEHCTBA, UX
CHUCTEMBI IIPU PEILICHUH 3a]1a4
JPYTUX y4eOHBIX TPEIMETOB;

— BBITIOJIHATH OLIEHKY
MPaBaOMNOI00Us Pe3yIbTATOB,
MIOJIy4aeMBbIX IIPU PELIEHUU
Pa3JIMYHBIX YPAaBHEHHU,
HEPABEHCTB U UX CUCTEM IIPHU
pEIIeHNH 33724 JPYTUX y4eOHBIX
MPEIMETOB;

— COCTAaBJIATh U peIIaTh YypaBHEHUS
Y HEPABEHCTBA C ITapaMeTPaAMH
MIpY PELICHNUH 3a]1a4 APYIUuxX




y4eOHBIX MPEMETOB;

— COCTaBIIATh YpaBHEHHE,
HEPaBEHCTBO WJIM UX CHCTEMY,
OTIMCBHIBAIOIIUE PEAIBHYIO
CUTYaLHIO WM MPHUKIIATHYIO
3a1ady, UHTEPIPETHPOBATD
HOJTy9E€HHBIC PE3YIIbTATHI;

— HCIIOJIb30BaTh MPOTPAMMHBIE
CpeACTBa IPU PEUICHUN
OTJIENIbHBIX KJIACCOB YPaBHEHUH
Y HEPABCHCTB

D yHKUUHA

— Bnagets nonsTusMu:
3aBHCHMOCTH BEJINYHH,
(GyHKIMS, apTyMEHT U 3HaYCHHE
dbyHKIIMH, 00IACTh ONIpeIeTIeHUs
Y MHOXXECTBO 3HAYEHUN
¢GyHKIMY, rpa@uK 3aBUCUMOCTH,
rpaduk QyHKUNHU, HYIH
(GYHKIIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pacTaHUE
Ha YHMCIIOBOM MIPOMEXKYTKE,
yObIBaHUE HA YUCIOBOM
MIPOMEXYTKE, HauOOoJIbIlIEee U
HauMeHblIee 3HaYeHne QYHKIUU
Ha YUCIIOBOM IIPOMEXKYTKE,
nepuoandeckas QyHKIIUS,
NepUOJ, YeTHAs U HeUeTHas
(GyHKLIUU; yMETh IPUMEHATh 3TU
MOHATUSA NPU PEIICHUH 3a]1a4;

— BJIaJIETh [IOHATUEM CTEIIEHHAs
(hyHKIIUS; CTPOUTH ee TpaduK u
YMETh IIPUMEHSTH CBOMCTBA
CTENEeHHON (QYHKIUH MIPU
peLlIeHUH 3a1a4;

— BJIaJIETh IOHATUAMHU
nokaszaresabHas QyHKLuS,
9KCIIOHEHTA; CTPOUTh UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA I0KA3aTENbHON
(GYHKLUY P pEIIeHUH 3a/1a4;

— BJIaJIETh [IOHATUEM
norapupmMuyuecKas GyHKIHS;
CTPOMTSH ee IrpauK U yMETh
IPUMEHSTH CBOMCTBA
JorapupmMuuecKkoi GyHKIUU
IpY PELIeHNH 3a/1a4;

— BJIaJIeTh OHATUSAMHU
TPUTOHOMETpUYECKHE (DYHKIINU;
CTPOMTH UX TPapUKH U YMETh
MIPUMEHSThH CBOMCTBA
TPUTOHOMETPUUYECKHUX (PYHKITHIT
IIPU pelleHUH 3a7ay;

— JlocTmkeHue pe3yabTaToB pa3jena
I1;

— BJIQJIETh MOHATHEM ACHUMIITOTHI U
YMETb €T0 NMPUMEHSTH NPU
peleHnn 3a1ay;

— NPUMEHSATH METObI PELICHUS
npocredmux auddepeHanbHbIX
YpaBHEHUH MIEPBOTO U BTOPOIO
MOPSJIKOB




— BJIaJICTh IOHATHEM OOpaTHas
(GyHKIUS; TIPUMEHSTH 3TO
MOHATHE TIPH PEIICHUH 33]1a4;

— IPUMEHSTh MIPU PELIICHUH 33734
CBOWCTBA (PYHKIIHIA: YETHOCTb,
HIepUOINIHOCTb,
OTPaHUYECHHOCTB;

— IIPUMEHSTH [IPH PEIICHUH 33734
npeoOpa3oBaHus rpaguKoB
(b yHKIIWIA;

— BJIaJICTh IOHATUSMH YU CIIOBAS
MIOCJIEIOBATENBHOCTb,
apudmMeTnyecKas u
reOMETPUYECKasi IIPOTPECCHS;

— TIPUMEHSTH TIPH PEUICHUH 337134
CBOMCTBA U NMPU3HAKU
apuMeTUUECKON U
F€OMETPHUYECKON IMPOTrPECCUN.

B noBceTHEBHOM KW3HU U TIPU

W3YYEHHUH PYTUX y4eOHBIX

MPEIMETOB:

— ONpEeNeNATh Mo rpadgukam u

WCIIOJIb30BATh ISl PEILICHUs

MIPHUKJIAIHBIX 3a7]a4 CBOMCTBA

peaIbHBIX MTPOLIECCOB U

3aBUCUMOCTEHN (HanOOJBbIINE U

HauMEHBIIINE 3HAUYCHUS,

MIPOMEXYTKH BO3pACTaHUS U

yObIBaHMs QYHKITUH,

MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

aCUMITOTHI, TOUKH Meperuoa,

NEePHOJ U T.I1.);

— HHTEpIPETHUPOBATH CBOMCTBA B

KOHTEKCTE KOHKPETHOM

PAKTHUECKON CUTYallUH;.

— OmpenenaTh no rpadukam

IPOCTEHINNE XapaKTEPUCTUKH

NEPUOIUYECKUX MPOIIECCOB B

OMOJIOTHH, SKOHOMHKE, MY3BIKE,

pannoCBs3H U Ap. (aMILTUTYAA,

NIEPHOJT U T.11.)

JJIeMEeHThbI
MAaTEeMAaTHYECKOro
aHaAJIM3a

— Braners nmoHsTHeM OECKOHEYHO
yOBIBaroIasi reoMeTpudeckas
MPOTPECCUS U YMETh IPUMEHSTh
€ro MpH PelIeHNUH 3a/1a4;

— IPUMEHSITh JUIS PEIICHHUS 3a/1a9
TEOPUIO MIPEEIIOB;

— BJIAJETh IMIOHATUSIMU O€CKOHEYHO
OompIIKe U OECKOHEUYHO MaJjble
YHCJIOBBIE MOCIEIOBATEILHOCTH

1 YMCTH CPABHUBATH OECKOHEUHO

— JlocTmkeHue pe3ynbTaToB pasjena
I1;

— cBOOOJIHO BJAJIETh CTAHIAPTHBIM
arnrmapaToM MaTeMaTH4ECKOTO
aHaau3a JUlsl BBIYUCIICHUS
MPOM3BOJIHBIX (DYHKIIMM OJTHOM
[IEPEMEHHO;

— cBOOOJIHO MPUMEHSTH anmnapaT
MaTeMaTHYECKOr0 aHaJIn3a s
uccuenoBanus QyHKUUN U




OombIMe 1 6ECKOHEYHO MaJIble
MOCIIEI0BATEIHLHOCTH;

— BJIQ/ICTh TIOHSITHSIMH:
Mpou3BoiHAs (DYHKIIMH B TOYKE,
POM3BOIHAS (PYHKIIHH;

— BBIYHCIISTH TIPOU3BO/THBIE
JJIEMEHTAPHBIX (PYHKIIUH U X
KOMOHMHAIINIA;

—UCCIIeIOBaTh PYHKIIMU Ha
MOHOTOHHOCTB ¥ SKCTPEMYMBI;

— CTPOUTH TPaQUKH U MPUMEHSATH K
PENICHHIO 3a/1a4, B TOM YHUCIIE C
apaMeTpoM;

— BJIQJICTh TIOHATHEM KacaTeabHast
K rpa@uky QyHKIUU U YMETh
MPUMEHSTH €T0 TIPH PEIICHUN
3amaq;

— BJIQJICTh TIOHITHSIMH
nepBooOpa3Has pyHKIHUS,
ONIPENIETICHHBIN UHTETPA;

— IIPUMEHATH Teopemy HproToHa—
JleliOHMIIa U1 ee CIeNCTBUA I
pelieHus 3a1ad.

B noBcenHeBHOM XKU3HU U NIPU
W3YYEHUHU JPYTUX Y4eOHBIX
MPeIMETOB:

— pelaTh NpUKIAIHbIC 33a4U U3
ounosiornu, PU3NKU, XUMUH,
SKOHOMMKH U IPYTUX
PEIMETOB, CBSI3aHHbBIE C
UCCJIEIOBAaHNEM XapaKTEPUCTHK
IPOILIECCOB;

— MHTEPIIPETUPOBATH MOJIy4YECHHBIC
pe3yNbTaThl

NOCTpPOEHHS TpaUKOB, B TOM
YHCIIe UCCIICOBAHUS HA
BBIITYKJIOCTb;

OTIEPUPOBATH MOHATHEM
nepBooOpa3Hoit GpyHKIMHM ATt
peleHus 3a/1ad;

OBJIJICTh OCHOBHBIMH CBEICHUSIMU
00 nnTerpane Hprorona—
JleitOHMLIa ¥ ero MpoCTEeNIINX
PUMEHECHHUSX;

OTIEPUPOBATH B CTAHJAPTHBIX
CUTYaIHUSX MPOU3BOTHBIMHU
BBICIITUX TIOPSI/IKOB;

YMETb IPUMEHSTH MIPH PEIICHUN
3a/1a4 CBOMCTBA HEMPEPBIBHBIX
yHKIHMi;

YMETh IPUMEHSTH MTPH PEIICHAN
3aza4 TeopeMsl BeliepmiTpacca;
YMETh BBITIOJIHATH MPHOIKEHHBIC
BBIUUCIICHUS (METOIBI pEIICHUS
yYpaBHEHH, BEIYUCICHHS
OTIpE/ICTICHHOTO WHTETpaja);
YMETb IPUMEHSTh IPUIIOKEHHE
MPOU3BOJHOM M ONPEICTICHHOTO
MHTErpaja K peleHHIo 3a1a4
€CTECTBO3HAHUS;

BJIAJICTh MOHATUSAMH BTOpas
IIPOM3BO/IHAS, BBIYKJIOCTb
rpaduka QyHKIMH U YMETh
Uccie1oBaTh (PyHKIMIO Ha
BBIITYKJIOCTb

Crarucruka n
Teopus
BEPOSATHOCTEN,
JIOTHMKA U
KOMOHMHATOPHUKA

—OnepupoBaTb OCHOBHBIMU
OTIMCATEEHBIMU
XapaKTEePUCTUKAMH YHCIOBOTO
Habopa, MOHATHEM TeHepalIbHAs
COBOKYITHOCTB ¥ BRIOOPKOH M3
Hee;

— OTIEpPUPOBATH MOHATHIMHU:
94acTOTa U BEPOSITHOCTh
COOBITHS, CyMMa U
IPOM3BEECHUE BEPOSITHOCTEH,
BBIUUCIIATH BEPOSITHOCTH
cOOBITHI Ha OCHOBE MOJICUeTa
qHcia UCXO/I0B;

— BJIaJIeTh OCHOBHBIMH MOHATUAMU
KOMOMHATOPHKHU U YMETh UX
MPUMEHSATH NPH PEeLLICHUN 33]ay;

—HMMeTb IpejcTaBiIeHue 0o

JocTmxenue pe3ynbTaToB pas3zeiia
I1;

HMMETh MPEACTABICHUE O
LEHTPaJIbHOM MpeaeIbHON
TEOpeEME;

HMMETh MPEACTABICHUE O
BBIOOPOYHOM KOXPPUITEHTE
KOppEJSALMH U JIMHENHON
perpeccuuy;

MMETh MPEACTABICHUE O
CTaTUCTUYECKUX TUNOTE3aX U
IIPOBEPKE CTATUCTUUYECKON
TUIIOTE3bI, O CTATUCTUKE KPUTEPUS
U €€ YPOBHE 3HAUMMOCTH;

MMETH MPEACTABICHUE O CBS3U
SMIIUPUYECKUX U TEOPETUUECKUX
pacupenencHun;




OCHOBaXxX TEOPHUH BEPOATHOCTEH;

—UMETb NPEACTABIECHUE O
JTUCKPETHBIX U HETIPEPBIBHBIX
CIy4alHbIX BEIUYMHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH CIIy4alHBIX
BEIINYUH;

—UMETh NPECTABIECHUE O
MaTeMaTHYeCKOM OKUJaHUU U
JMCIIEPCUU CITy4alHBIX BEJIUYUH;

—UMETh MPEACTABIECHUE O
COBMECTHBIX paclpeaeIeHUsIX
CIy4alHbIX BEJIMYHH;

—OHMMATh CYTh 3aKOHA OOJIBIINX
yKcesl ¥ BBIOOPOYHOTO METOa
A3MEPEHUS BEPOSTHOCTEH;

— UMETh MpeCTaBIECHUE O
HOPMaJIbHOM pacrpeieieHuu 1
MprUMepax HOPMaJIbHO
pacnpeeneHHbIX CITyYailHbIX
BEJINYWH;

— UMETh MpeCTaBIECHUE O
KOPPEIALMU CITy4alHbIX
BEJINYUH.

B noBcenHeBHOM XKU3HU U NIPU
W3y4YEHUU JPYIUX MPEAMETOB:

— BBIYUCIIATH WIM OLIECHUBATH
BEPOSATHOCTH COOBITHII B
peabHOM KU3HH;

— BBIOUpATh METOAbI MOIXO/ISIIETO
MpeICTaBICHUS U 00pabOTKH
JAHHBIX

UMETb MPECTABICHUE O
KOJMPOBAaHUH, JBOUYHOI 3aIucH,
JIBOMYHOM JIEPEBE;

BJIJIETh OCHOBHBIMHU TOHSATHSIMHU
Teopun rpados (rpad, BepunHa,
pedpo, cTeneHb BEPLINHBL, IYTh B
rpade) U yMeTh IPUMEHATH HX
IpY PEUICHNN 33/1a4;

UMETh MPEJCTABICHNE O JICPEBBIX
¥ YMETb IPUMEHSTH NP PEIICHUH
3am1a4;

BJIQJIETh MOHITHEM CBSI3HOCTH H
YMETh PUMEHSITh KOMIIOHEHTHI
CBSI3HOCTH TP PEIICHUH 3a/1aY;
YMETb OCYHIECTBIISITH ITYTH TIO
pebpam, 00xob! pedep U BEpIINH
rpada;

UMETh MpejcTaBIeHue 00
SUIIEPOBOM M TaMHJIbTOHOBOM
IyTH, UIMETh TPEJICTABICHUE O
TPYAHOCTH 3374l HAXOXKICHUS
raMHIJIbTOHOBA MYTH;

BJIAJICTh NOHATUAMU KOHEUHbIE U
CUETHBIE MHOKECTBA M YMETh MX
IPUMEHSATH [IPU PELLICHUN 3a]1ay;
YMETb IPUMEHATh METO[
MaTeMaTU4eCKON NHAYKINH;
YMETb IPUMEHSTh MPUHLUI
Jupuxie npu peleHun 3aaay

TekcToBBIC
3agaun

— Pemrats Pa3HbIC 3a1a41

MOBBIIICHHON TPYAHOCTH;

— AHAJIM3UPOBATH YCJIOBHUC 3a1a4U,

BLI6I/IpaTI> ONTUMAIBHBIN METOJ
pCIICHUA 3a/la4u, pacCMaTprBas
pa3IndIHbIC METObI;

— CTpOUTDb MOJCJIb PCUHICHHA

3a/lauy, IIPpOBOANUTDH
HAOKa3aTCJIbHBIC PACCYKACHU A
ITIpU pCHICHUH 3a1a4U,

— pemiatb 3aauu, TpeOyromIye

nepebopa BapuaHTOB, IPOBEPKU
YCJIOBHHA, BBIOOpa ONTUMAILHOTO
pe3yabTaTa;

— AHAJIM3UPOBATH U

HUHTCPpHIPCTUPOBATD MMOJIYYCHHBIC
PCHICHHA B KOHTCKCTC YCIIOBHUA
3aga4u, BLI6I/IpaTB peuicHusd, HE
MPOTUBOPCHAINEC KOHTCKCTY;

Jloctxenne pe3yapTaToB pasjierna
I




— TEPEBOAUTH MIPU PEIICHUN
3a1auu HH()OPMAIIHIO U3 OTHOU
(opMBI 3amucH B APYTYIO,
UCIIOJIB3Ys TIPU HEOOXOAUMMOCTH
CXEMBI, TaONHUIIBI, TPAadHUKH,
JIarpaMMBl.

B noBcetHeBHOM KHU3HU U TIPU
U3y4YCHUH JPYTHX MIPEIMETOB:

— peliaTh MPaKTUYECKHUE 33/1a41 1
3a]a4M U3 APYTUX NPEJAMETOB

HUcTtopus —Wmers npezncrasnenue o Bknage | JocTmkenne pesynbraTos pasnena |
MaTeMaTUKH BBIJIAFOIIIUXCSI MATEMAaTHKOB B
pa3BUTHE HAYKH;
—IOHUMATh POJIb MATEMATUKH B
pa3Butuu Poccun
MeTtoabl —HWcnonb3oBath OCHOBHBIE METOBI | — JlOCTIDKEHUE PE3yNIbTaTOB pa3iena
MaTeMaTHKH JIOKa3aTeNbCTBA, IPOBOIUTH I;

JIOKA3aTeIbCTBO U BBITIOJHSTh
OTIPOBEPIKEHUE;

— MIPUMEHSITH OCHOBHBIEC METO/TBI
pelIeHHs] MaTeMaTHIECKUX 3a/1a4;

—Ha OCHOBE MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOEC
XapaKkTepru30oBaTh KPacoTy 1
COBEPILIEHCTBO OKPYKAIOLIETO
MHpA U TTPOU3BEICHUN
HCKYCCTBa;

— IPUMEHSTh MPOCTEUIITNE
pOrpaMMHBIE CPEJICTBA U
3JIEKTPOHHO-
KOMMYHUKAIIIOHHBIE CHCTEMbI
IPU PEUICHUH MaTeMaTHYeCKUX
3azauy;

— IOJIb30BAThCS MPUKIIAIHBIMU
IporpaMMaMu U IporpaMmMamMu
CUMBOJIbHBIX BBIUMCIICHUH JUIS
UCCIIEIOBAaHMSI MAaTEMATUYECKUX
00BEKTOB

— HNPUMCHATH MaTEMAaTUYCCKHC
3HAHUS K UCCIICIOBAHUIO
OKPYKaIOIIEero MUpa
(MonmenupoBaHue HU3HIECKUX
MIPOIIECCOB, 3a/1a41 YKOHOMHUKH )

4. KoHTpOJIb yCTIeBaeMOCTH

4. KoHTPOJIb yCIIeBaeMOCTH

KoHnTtponb ocymectBisieTcsa B COOTBETCTBHUU € [lonoxxenneM o

MPOMEXKYTOUHOM aTTecTauuu U TekyiiemM kKoutposie MBOY «COII NelO» .

HedTrerorancka

4.1 OueHo4YHbIe MPOUEAYPHI

[Iepuon

KoanyectBo

KoHnTponbHble |

IIpoBepouHbIe ‘

Jlmarnoctuyeckue




paboThI paboThI paboThI
1 ron oOyuenus 8 30
2 ron oOyueHus 8 29
4.2 Buasbl pador
KousmmuectBo
[Tepuon TectoBeie | TBopueckue | [Ipaktuueckue | JlabopaTopHbie WNurbie (ykazath
paboThI paboThl paboThl paboThI KOHKPETHO)
3auér — 5
1 roxg
oByuers 9 5 CamocrosiTenpHast
Pabora - 11
2 ron 3auér — 4
oByueHs 9 4 CamocrosiTenpHast
Pabora - 12




