AHHOTAIUSA
K paboueil mporpamme 1o yueOHOMY Kypcy
«Anrebpa 1 Havajga MaTEeMaTUIECKOT'O aHATH3a»

PabGouas nporpaMma cocTaBiieHa B COOTBETCTBUU C (peAepalibHbIM 3aKOHOM
Poccuiickoit @enepanuu ot 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoi
Qenepauuu, QeaepadbHbIM TOCYAApPCTBEHHBIM  00pa3oBaTEIbHBIM  CTaHAAPTOM
cpenHero ooOmero oOpa3oBaHUA, YTBEPXKACHHbIM MpHUKa3oM MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit ®@enepanuu, ot 17 mas 2012 r. Ne 413 «O6
YTBEP)KJIEHUU (eepalbHOTO TOCYIapCTBEHHOro 00pa3oBaTeNbHOTO CTaHJapTa
cpenHero obOmiero oOpa3oBaHUsS», MpUKa3oM MuHHCTEpCTBA OOpa30BaHUs W HAyKU
Poccuiickoit ®@enepanmu ot 12.08.2022 1. No732 «O BHeceHMHM U3MEHEHUN B
@denepanbHblii TOCYIAPCTBEHHBIM 00pa30oBaTENbHBIA CTAHAAPT CPEIHEro OOIIETo
o0pa3oBaHus, YTBEPKACHHOTO MIPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku PO ot
17 mas 2012 r. Ne413», ITocTaHOBIEHHEM TJIaBHOTO TOCYAApPCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @enepanuu ot 28.09.2020 Ne28 «O6 yTBepKI€HHM CaHUTAPHBIX
npaBun  CII  2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTHYECKHE TpeOOBaHUSI K
OpraHu3alusM BOCIHUTaHUS M OOy4YeHHs, OTAbIXa M O3J0POBIICHUA JeTed U
MOJIOICKHW», TpUKa3oM MuHHCTepcTBa oOpa3oBaHus © Hayku Poccuiickoi
Oenepannn ot 20.05.2020 Ne 254 «O6 yrBepxkaeHUN (eaepalbHOTO MEepPEUHs
y4eOHUKOB, JIOMYIIEHHBIX K HCIOJb30BAHUIO TMIPU  pean3allid  HMMEIOIIHUX
rOCY/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30oBaTEIbHBIX MPOrpPaMM HadyalbHOTO OOIIEro,
OCHOBHOTO  oOmmiero, cpemHero  oOmero  oOpa3oBaHUsT — OpraHU3aLUSIMM,
OCYIIECTBIISIIOIIUMU  00pa30BaTeNbHYIO0 JESATEIBHOCTH», HAa OCHOBE aBTOPCKOM
nporpammbl C.M. Huxkomnsckoro, M.K. Iloranosa, H.H. PemetnukoBa, A.B. IlleBkuna
«Anrebpa ¥ Havalia MaTeMaThdeckoro aHanmuza, 10-11 k1. ABTOpckas mporpaMmma
COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSMH, MPEABIBISIEMBIMHU K YPOBHIO 00yUYCHHUSI.

1. lesu u 3a1a44 0CBOEHMsI Y4e0OHOI0 Kypca
Leab ocBoeHMs yueOHOTO Kypca:
dbopMupoBaHUE TIPEACTABICHUA 00 UIEAX U METOAAX MATEeMATHKH; O MaTeMaTHKe
KaK YHHBEPCAJIbHOM SI3bIKE€ HAYKH, CPEACTBE MOJCIUPOBAHUS SBICHUU H
IIPOLIECCOB;
® OBJIQJICHUE YCTHBIM U MHCbMEHHBIM MAaT€MAaTHYECKUM SI3bIKOM, MATEMATUUYECKUMHU
3HAHUSIMU M YMEHUSIMU, HEOOXOUMBIMH ISl M3YYCHHS] IIKOJBHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIAH, IS TIPOJOJDKEHUS O00pa3oBaHUS W OCBOCHHUS M30paHHOU
CIEUUAIBHOCTH HA COBPEMEHHOM YPOBHE;

® pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, AJTOPUTMHUYECKOUN KYJIBTYPBHI,
MPOCTPAHCTBEHHOIO BOOOpa)KEHMsI, Pa3BUTUE MATEMAaTUYECKOTO MBIIUICHUS U
VHTYUIUH, TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM IS

MPOJOJDKEHUS O0pa30BaHUS U JJISI CAMOCTOSITEILHOW JCATEIBHOCTH B 00OJIACTH
MaTeMaTUKU U €€ MPUIOKEHUW B Oyayiied npodeccnoHanbHON AesITebHOCTH;

® BOCIIMTAHUE CPEACTBAMM MATEMAaTUKWA KYJIbTYpbl JIMYHOCTH:  3HAKOMCTBO C
HUCTOPUEN Pa3BUTUA MATEMATUKH, 3BOJIOIHENH MAaTEMAaTUYECKUX UCH, TOHUMAHUE
3HAYUMOCTH MaTeMaTUKH JJIs1 OOIECTBEHHOTO Iporpecca.



3amaum ocBoeHMs yueOHOro Kypcea :
e (opMupoBaHHE MOTHBAIIMM U3YUYEHUS MATEMAaTHKH, TOTOBHOCTH U CIIOCOOHOCTH

yUAIIUXCA K CaMOPAa3BUTHIO, JIMYHOCTHOMY CaMOOIIPEAETICHHUIO, MOCTPOCHUIO

WHIUBUIYAJTLHON TPACKTOPUHU B U3YUCHUH TIPEIMETA;
dbopMHUpOBaHUE Y YYAIIMXCA CIOCOOHOCTHM K OpraHU3allMM CBOSH Yy4YeOHOU
JESATENBPHOCTH  TOCPEACTBOM  OCBOCHHUS  JIMYHOCTHBIX,  ITO3HABATCIIHHBIX,
PETYISITUBHBIX 1 KOMMYHUKATHBHBIX YHHBEPCAIBHBIX YICOHBIX ICHCTBHIA,

dopMupoBanue  crenuUUECKUX JUISI  MaTeMaTUKH  CTHJIEH  MBIIUICHUS,

HEOOXOIUMBIX TSI TIOJTHOIICHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE,
B YaCTHOCTH JIOTHYECKOTO, AJITOPUTMHUUYECKOTO U IBPUCTHICCKOTO;

OCBOCHHE B XOJI€ HM3yYCHHUS MATEMAaTHKU CIENU(DHUECKHX BHJIIOB JCATCIBHOCTH,
TaKUX KaK MOCTPOCHUE MaTEMaTHICCKUX MOJIeTIeH, BBITIOJIHCHUE
MHCTPYMEHTAJIbHBIX BBIYUCIICHHUH, OBJIAJICHUE CHMBOJIMYCCKAM SI3BIKOM MpEIMETa U
ap.;
dbopMHpOBaHUE YMEHUH TMPEACTABIATh HWHGOPMAIMIO B 3aBHCHMOCTH  OT
IOCTABJICHHBIX 3aJlad B BHUAC TaOJNMIBI, CXEeMbl, rpaduKa, JIHArPaMMBbI,
UCII0JIb30BaTh KOMIIBLIOTEPHBIC MpOorpaMMbl, IHTepHET 1pH ee 00padoTke;

OBJIaJICHUEC YYaIllMMHUCS MaTEMaTHYCCKUM SI3BIKOM M aIlllapaTOM KakK CpPeICTBOM
OTMCAHUS ¥ UCCIICIOBAHUS SBJICHHUIA OKPYKAIOIIETO MHUPA;

OBIIQJICHHE CUCTEMOW MaTeMaTHYECKUX 3HAHUI, YMCHHUI U HAaBBIKOB, HEOOXOIUMBIX
JUIA pelIeHUs] 3aad TMOBCEIHEBHOW KM3HW, W3YYEHHUS CMEKHBIX TUCIUIUINH |
IPOIOJKEHUsT 00pa30BaHMs;

(dopMuUpOBaHUE HAYTHOTO MUPOBO33PEHUS;

BOCIIUTAHUE OTHOIICHUS K MAaTEMAaTHKE KaK K 9acTH OOIIEYeTIOBEUECKON KyIbTYPHI,
UrparoIieit 0coOyro posib B 00IECTBEHHOM Pa3BUTHH.

2. MecTO y4e0HOr0 Kypca B y4eOHOM IJIaHe

JlanHbIf Kypc paccuuTaH Ha 276 y4eOHBIX YacoB:

- B 10 ximacce 6a30Boro ypoBHS Ipe/mnoiaractes ooydenue B oobeme 102 gaca (3 yaca

B HEJIENIO);

- B 11 xiacce 6a3oBoro ypoBHs npeamnonaraetcs ooyuenue B oobeme 102 gaca (3 yaca
B HEJEJIO).

3. [lnanupyemble pe3yabTaTaM OCBOEHHS COJEeP:KAHUS
y4eOHOro Kypca
Yriay0eHHbIi ypOBEHb
«CI/ICTCMHO'TEOPCTI/I'—ICCKI/IC PE3YJIbTATBI»
Paznen Il. BINyCKHUK HAYYHTCHA V. BbIyCKHMK NOJYYHT

BO3MOKHOCTDb HAYYUTbCHA

Ieaun ocBoeHUs
npeaMera

JI71s1 yCHenHoro MpoA0JDKEHHS
oOpa3oBaHus

O CIEIMATBHOCTSIM, CBSA3aHHBIM C
MPUKIIAHBIM HCIIOJIb30BAaHUEM
MaTeMaTUKU

Jlns obGecrieueHust BO3MOKHOCTH
YCIELIHOTO MTPOJIOJIKEHUS
00pa3oBaHus MO CHEIUATLHOCTSIM,
CBSI3aHHBIM C OCYILECTBIEHUEM
HAay4YHOM U UCCIIEI0BATENBCKOU
IEeITEIBHOCTH B 001aCTH MAaTEMAaTHKHU




‘ N CMCIKHBIX HAYK

JJ1eMEeHThI
TEOPHUU MHOKECTB
u

—CB06OIHO OTIEPUPOBATH:
IIOHATHUAMU: KOHCYHOC MHOXKECTBO,
7IEMEHT MHOKECTBA,

— JlocTrkeHue pe3ynbTaToB pas3zieiia
1;
— OIICpHUPOBATH MOHATUEM

MaTeMaTH4YeCKOH MOJMHOKECTBO, TIEPECEUCHHE, ompeieNieHus], OCHOBHBIMH BHJIaMH
JIOTUKH 00beIMHEHNE U PA3HOCTH OIpEAEIEHU, OCHOBHBIMHU BUJIAMHU
MHOECTB, YHCJIOBbIE MHOKECTBA TEeOopeM;
Ha KOOPAMHATHOM MPSIMOTA, — IIOHUMATh CYThb KOCBEHHOI'O
OTPE30K, MHTCPBAJI, IIOJTYUHTCPBAJ, JOKa3aTeJIbCTBA,
TIPOMEXKYTOK C BBIKOJIOTOH TOUKOH, | — orepupoBaTh HOHATUSAMH CYETHOTO
rpaduuecKoe npejcTaBlIeHIe 1 HECYSTHOTO MHOXKECTBA;
MHO’KECTB Ha KOOP/IMHATHOH — IPUMEHSTH METOJ MATEMATHYECKO
IIOCKOCTH, UHIYKIMH T TIPOBEICHUS
—3aJlaBaTb MHOXECTBA pacCyXJICHHI U JOKa3aTEIbCTB 1
HEPEINCIIEHUEM 1 5 IIPU PELICHNH 3a/1a4.
XapaKTEPUCTHICCKUM CBOMCTBOM; | B 110BCeHEBHOI KU3HHU U [IPH
— OIICPUPOBATH MMOHATHUAMU W3y4YEHUN OPYIUX IIPEIAMETOB:
YTBEPXACHHE, OTPUIIAHUC — MCIOJIb30BaTh TEOPETUKO-
YTBEPXKACHUA, HCTUHHBIC U MHO’KECTBEHHBIN SI3bIK U SI3BIK
JIOKHBIC YTBEPXACHHA, ITPUINHA, JIOTHKY JJI ONIMCAHUs PEAbHBIX
CJIE€ACTBHE, YACTHBIN CiTydan TIPOIIECCOB M SABJICHUIA, PN
o01iero yrBepikACHH, peLIeHNH 3a]a4 APYIUX y4eOHbIX
KOHTPIIPUMED; MPEIMETOB
— IIPOBEPSTh NPUHAIEKHOCTb
3JIEMEHTA MHOECTBY;
— Haxo/JIUTh NepeCceYeHUE 1
00BbeIMHEHNE MHOKECTB, B TOM
YHUCJIe MPEICTaBICHHBIX
rpagu4ecKy Ha YUCIOBON MPSIMOM
Y Ha KOOPJIMHATHOM IJIOCKOCTH;
— IIPOBOJIUTH JI0KA3aTEIIbHbIC
paccyxaeHus Ui 000CHOBaHUS
VCTUHHOCTH YTBEPKACHUII.
B noBcenHBHOM XHU3HU U NpU
U3YYEHUH APYTUX IPEIMETOB:
— HCII0JIb30BATh YUCIIOBbBIE
MHOECTBa Ha KOOPJAUHATHOMN
MPSIMOW U HA KOOPJIMHATHOU
IJIOCKOCTH ISl OIMCaHUs
peabHBIX IPOLIECCOB U SIBJICHMUIA;
— IIPOBOJIUTH JI0OKA3aTEIIbHbIC
pacCyXJIeHUs B CUTYyallUsAX
MOBCEHEBHOM KU3HU, TTPU
pELIeHUH 3a7a4 U3 APYTrux
PEMETOB
Yucma n — CB0OOIHO OTIEPUPOBATH — JlocTmkeHue pe3yabTaToB pasjena
BbIpaKeHUS MOHATUSIMH: HATypaJIbHOE YUCJIO, I,

MHOKCCTBO HAaTypaJIbHbIX YUCCII,

— CBO6OI[HO ONICPUPOBATH YNMCIIOBBIMU




LIETI0€ YMCII0, MHOXECTBO IEJIBIX
gucell, OOBIKHOBEHHASI IPOOb,
JecsiIThYHasi APoOb, CMENIAHHOE
YUCJIO0, PAIMOHAIBHOE YHCIIO,
MHOYECTBO PAIIMOHAIILHBIX YHCE,
UPPALMOHATIEHOE YHUCII0, KOPEHb
CTCIICHU N, JCHCTBUTEILHOC YHCIIO,
MHOECTBO JI€UCTBUTEIHHBIX
YHUCeJl, TeOMEeTpUIecKast
WHTEpIpETaIus HAaTypaJIbHbIX,
1EJBIX, PAIIMOHATIBHBIX,
JIEHCTBUTENBHBIX YHCENT,;

—IOHUMATh U OOBSACHSTH PA3HUILY

MEXIY MO3UIUOHHON U

HEMO3UIIMOHHOW CUCTEMaMU

3aIuCH YHCelT,;

MEePEBOAUTH YUCIIA U3 OJTHOM

CUCTEMBI 3aIUCH (CUCTEMBI

CUMCIICHUS) B JIPYT'YIO;

JIOKa3bIBaTh M UCTIOJIH30BAThH

MIPU3HAKU JEITMMOCTHA CYMMBI U

MIPOU3BEICHUS TIPH BHITIOJTHCHUH

BBIYMCIICHUH U PEIICHUH 3a/1a4;

BBITIOJIHATH OKPYTJIEHHE

palOHANBHBIX U

HMppaLMOHAJIBHBIX YUCET C

3aJaHHOI TOYHOCTBIO;

CPaBHUBATh JICHCTBUTEIIbHbBIE

YHUClIa pa3HBIMH CTIOCO0aMU;

YHOPsA10YMBATh YUCIIA,

3allMCaHHbIE B BUJE

OOBIKHOBEHHOM U IECATAYHON

Ipo0Ou, YucIia, 3aUCaHHbIE C

UCII0JIb30BaHUEM

apupMeTUYECKOTo KBaJpaTHOTO

KOPHsI, KOpHEH cTeneHu Ooblie 2;

— Haxoauth HOJl u HOK pa3zneimu
croco06aMu U UCHOJIB30BATh UX
[P PELLIECHUU 33]1a4;

— BBINIOJIHATH BBIYUCIICHUS U
npeoOpa3oBaHUs BbIPAXKEHUM,
coJiepXKalux JIeHCTBUTEIIbHbBIE
YHUCla, B TOM YUCJIE€ KOPHU
HaTypaJbHBIX CTEIIECHEN;

— BBINIOJHATH CTAaHAAPTHBIE
TOKJIECTBEHHBIE TIPEOOpa30OBaHUS
TPUTOHOMETPUYECKUX,
norapupMHUECKUX, CTENIECHHBIX,
HMppalMOHAIBHBIX BBIPAXKEHUH.

B noBsceqHeBHOM KU3HU U IPU
U3Y4YEHHUH JPYTUX NPEAMETOB:

MHOECTBAMHU TPU PEIICHUU 3a/1a4;

— NOHUMAaTh IPUYUHBI 1 OCHOBHBIE
UJIEU PACIIUPEHUS YUCIOBBIX
MHOECTB;

— BJIQZICTh OCHOBHBIMU ITOHATUSIMH
TEOPHUH JCTUMOCTH TIPU PEIICHUN
CTaHJApTHHIX 3a7a4

— UMETh 0a30BbIC MPEJICTABICHHUS O
MHOKECTBE KOMINICKCHBIX YHCE;

— CBOOOJHO BEHIIIOJIHATE
TOIECTBEHHBIEC MPEOOPa30BaAHUS
TPUTOHOMETPHUUECKUX,
Jorapu(MHUIECKUX, CTETIEHHBIX
BBIPAKCHUI;

— BJIaJeTh popMysI0il OMHOMA
Hrrorona;

— MPUMEHSTH TIPH PEIICHUH 33129
TEOpEMY O JIMHEHHOM
npeacrasieanu HOJL;

— MPUMEHSTH TIPH PEIICHUH 33]1a4
Kuraiickyto Teopemy 00 ocTaTkax;

— MPUMEHSTH TIPH PEIICHUH 33129
Manyto teopemy Pepma;

— YMETh BBINOJHSTH 3alKCh YUCTIA B
MMO3HUITMOHHOM CHCTEME CUMCIICHHUS,

— NPUMEHSTH MIPU PEUICHUHU 3a]a4
TEOPETHUKO-YHCIIOBBIC (DYHKITUU:
YUCIIO U CyMMa JIeJTUTENEH,
byHKIIHI0 Ditepa;

— NPUMEHSTH MPU PEUICHUU 3a]1a4
IIETTHbBIE ApOOH;

— NPUMEHSTH MIPU PEIICHUHU 3374
MHOTOYJICHEI C IEHCTBUTEIIFHBIMU 1
1EIBIMH KOAPPUITUCHTAMH;

— BJIAJETh MOHITUAMH MPUBOJUMBIN U
HETPUBOAUMBIA MHOTOWICH U
MIPUMEHSTh UX MPU PEIICHUHU 3a/1aY;

— NPUMEHSTH NIPU PEIICHUHU 3a]a4
OcHOBHYIO TeOpeMy anreopsol;

— OPUMEHSTH MIPU PEIICHUHU 3a]a4
npocTeime GyHKIuU
KOMIUJIEKCHOM MIEPEMEHHON KaK
reoMeTpHYecKue Mpeodpa3oBaHus




— BBINIOJIHATH U OOBSCHATH
CpaBHEHHE Pe3yJIbTAaTOB
BBIUMCIICHUH NPH peIICHUN
MIPAKTUYECKHX 3a/1a4, B TOM YHCIIE
NpUOJIMKEHHBIX BBIYHCIICHU,
UCIIOJIb3YS pa3HbIE CIIOCOOBI
CPaBHEHU;

— 3alHChIBaTh, CPABHUBATH,
OKPYIJIATH YHCJIOBbIC JAaHHBIC
peambHBIX BEJIHYUH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM
W3MEPEHUS;

— COCTAaBIISITh M OLICHUBATH Pa3HBIMU
Croco0aMM YUCIIOBBIE BHIPAKEHUS
MIPH PEIICHUN TPAKTUIECKUX 3324
U 3a]1a4 U3 IpYTUx y4eOHBIX
MIPEIMETOB

YpaBHeHusi u
HepaBeHCTBa

— CB00OTHO OTIEpPUPOBATH
TIOHSATUSMH: YpaBHEHHUE,
HEpaBEHCTBO, PABHOCUJIbHbBIE
ypaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, SABJISIOIeecs
CJIEICTBUEM JIPYrOr0 YpaBHEHMUSI,
ypaBHEHUS, PABHOCUJIbHbBIE HA
MHO>KECTBE, PABHOCUJIbHbBIE
npeoOpa3oBaHusl ypaBHECHUI;

— pelaTh pa3Hble BUABI ypaBHEHUH U
HEPaBEHCTB U UX CUCTEM, B TOM
YHUCIIE HEKOTOPbIEC YpaBHEHUS 3-11 U
4-i1 cTrenieHel, 1poOHO-
paloHaIbHbIE U
UppalMOHAJIbHBIE;

— OBJIaJIETh OCHOBHBIMU THIIAMHU
MOKa3aTeIbHbIX,
Jgorapu(pMHUUECKUX,
UPPAIMOHATIEHBIX, CTEIIEHHBIX
ypaBHEHUI U HEPABEHCTB U
CTaHJIAPTHBIMU METOJAMH HX
pelIeHrui U MPUMEHSTh UX MPH
pellleHny 3aja4;

— IpUMEHSITh TeopeMy besy k
PELICHUIO YPaBHEHMUI;

— IpUMEHSTh Teopemy Buera ans
pelleHrs HEKOTOPBIX YPaBHEHUIH
CTETICHHU BBIIIIE BTOPOM;

—IOHUMATbh CMBICI TEOPEM O
PaBHOCHUIIBHBIX M HEPABHOCHIIBHBIX
peoOpa30BaHMIX YPaBHEHUH U
YMETh UX JIOKa3bIBATh;

— BJIQ/IETh METOJIAMU PEIICHHS
ypaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMETh BBIOMPATh METOJT

— JlocTmkeHne pe3yabTaToB pas3jena
1;

— CBOOOIHO OTIPEIETISATH THIT U
BBIOMpATh METOJI PEIICHHUS
MOKa3aTeIbHBIX U
Jorapu(GMHUUECKUX YpaBHEHHUH U
HEPABEHCTB, UPPALMOHABLHBIX
YpaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHHUH U
HEPABEHCTB, UX CUCTEM;

— cBOOOIHO peniaTh CUCTEMBI
JIMHEWHBIX YPABHECHUI;

— peliaTh OCHOBHBIE TUITBI YPaBHEHUN
U HEPaBEHCTB C apaMeTpaMu;

— IPUMEHSATH PU PEUICHUH 33124
HepaBeHcTBa Koy —
bynsikoBckoro, bepnyinu;

— UMETh IIPEJICTABICHUE O
HEPABEHCTBAX MEX]y CPEIHUMU
CTETICHHBIMU




perieHust 1 000CHOBBIBATH CBOM
BBIOOD;

— MCTI0JIb30BaTh METOJT HHTEPBAJIOB
JUTS PEIICHUs HEPABEHCTB, B TOM
quclie APOOHO-PAIMOHATLHBIX U
BKITIOYAIOMINX B CeOs
UppaIMOHAIBLHBIC BHIPAXKCHHS,

—pemiate anredpandeckue
ypaBHCHHUS U HEPABEHCTBA U UX
CHCTEMBI C TTapaMeTpaMu
anreOpandeckuM U TpapuuecKiuM
METOJIaMH;

— BJIaJICTh Pa3HBIMU METOIAMH
JI0Ka3aTeIbCTBAa HEPABEHCTB;

— pemiarh YpaBHEHUS B IIEIIBIX

qHciax;

—n300pakaTh MHOXKECTBA Ha
TUIOCKOCTH, 3a/1aBaeMble
ypaBHCHHUSIMHU, HEPABCHCTBAMU U
WX CHCTEMaMHU;

— cBOOOHO HCIIOJIF30BATh
TOXKIECTBEHHBIE MMPEOOPa30BAHUS
MIPH PEIICHUN YPABHEHUH M CUCTEM
YpaBHEHUH

B noBcenHeBHOM KU3HU U NIPU
WM3YYEHUHU JPYTUX MPEAMETOB:

— COCTaBJISITh U PEIIaTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IPHU
pelIeHny 3a/1a4 IPYrux ydeOHbIX
MIPEIMETOB;

— BBITIOJTHATH OIICHKY
MPaB0TIO 100U pe3yIbTaTOB,
MOJTY4aeMbIX TIPH PEIICHUN
pa3IMYHBIX YPaBHCHUH,
HEPaBEHCTB M UX CUCTEM IIPH
pellleHny 3a7a4d APYrux y4eOHbIX
MIPEIMETOB;

— COCTaBIIATh U pellaTh YypaBHEHUS U
HEpaBEHCTBA C MapaMeTpamMu IpH
pelleHny 3a7a4d APYrux y4eOHbIX
NPEIMETOB;

— COCTaBJISITh YPaBHEHHE,
HEPaBEHCTBO UJIM UX CUCTEMY,
OTHMCBIBAIOILIME PEATIBHYIO
CUTYALMIO WIN IPUKIAJHYIO
3a/1auy, UHTEPIIPETUPOBATh
MOJTyYEHHBIE Pe3yIbTaThl;

— HCIOJIb30BaTh MPOrpaMMHBIE
CpENCTBA MPU PEIICHUN
OT/IENIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB




DyHKUUH

—Bnagets NOHATUSAMU: 3aBHCUMOCTD
BEJIMYUH, QYHKIHNSA, apTYMEHT U
3HaueHUe PyHKIUH, 00IaCTh
OTIpE/ICIICHUS] © MHOKECTBO
3HaYeHUH (QyHKIUH, rpaduk
3aBHCUMOCTH, rpaduk QyHKINH,
HyH (QYHKIHUU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAcTaHUE
Ha YUCIIOBOM IPOMEXKYTKE,
yObIBaHHE HA YUCIOBOM
POMEXYTKE, HanOOJIbIIee U
HaMMEeHbIIIee 3HaYCHNE QYHKITIH
Ha YMCIIOBOM IIPOMEXKYTKE,
nepuoandeckas GyHKIUs, TIEPHOI,
YeTHas ¥ HedeTHas (PyHKIIHNH;
YMETh PUMEHSTH STH OHATHUS
MIpH PEIIeHUHN 3a7ay;

— BJIAJICTh TIOHATHEM CTETICHHAS
(GyHKIMS; CTPOUTH ee Irpaduk u
yYMETh TIPUMEHSTH CBOMCTBA
CTETIeHHOW (QYHKITUH MPH PEIICHUH
3aaq;

— BJIaJICTh IOHATUSIMHI
nokaszatesibHas QyHKIUS,
9KCIIOHEHTA; CTPOUThH UX T'paPUKH
U YMETh NIPUMEHSATh CBONCTBA
MOKa3aTeIbHON (QYHKIUH MIPU
peLLIeHUH 3a1a4;

— BJIaJETh MIOHATUEM
norapudmMudeckas GyHKITUS;
CTPOUTSH €€ IrpaduK U YMETh
IPUMEHSTh CBOMCTBA
jorapuMuIecKor GyHKIIMHU TIpH
peLlIeHUH 3a1a4;

— BJIaJIETh IOHATUAMU
TPUTOHOMETPUYECKHE (DYHKLINU;
CTPOMTH UX I'papUKH U YMETh
IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIHIT
IpU PELICHNH 3a/1a4;

— BJIaJIeTh IOHATHEM OOpaTHas
(GyHKLUS; IPUMEHSTH 3TO TIOHATHE
IpY PELIeHNH 3a/1a4;

— IPUMEHSTb IIPU PELICHUH 33734
CBOMCTBA (DYHKIIMIA: YETHOCTb,
HePUOIMYHOCTb, OTPAaHUYEHHOCTb;

— IPUMEHSTb [IPU PELICHUH 33734
npeoOpa3zoBaHus rpaHKOB
(b yHKIIHIA;

— BJIaJIETh OHATUSAMH YU CIIOBAs
MOCIIEI0BATEIbHOCTD,
apudMeTHUecKas 1

— JlocTrKeHue pe3yabTaToB pasjena
Il;

— BJIQ/ICTh TIOHSATHEM aCHMIITOTHI U
YMETh €r0 MPUMEHSATH MPU PEIICHUN
3ajady;

— MIPUMEHSATH METOJIbI PEIICHHS
npocTedmmx TuddepeHIaTbHbIX
YpaBHEHUH IIEPBOTO U BTOPOIO
HOPSKOB




re€OMETPHUYECKas IPOTPECCHUS];

— IPUMEHSITH [IPU PELICHNUN 3a]a4
CBOMCTBA U NIPU3HAKU
apu(pMeTHIECKON U
reOMETPUYECKOU IPOTrPECCUi.

B noBceHeBHOM KU3HU U IPU
U3YYEHUU APYTruX yueOHBIX
IPEIMETOB:

— OTIpeNeNIATh 10 TpadukaM u
UCIIOJIb30BAaTh JJISl PELLIEHUS
IPUKJIAAHBIX 33]1a4 CBOMCTBA
peaJIbHBIX MTPOLIECCOB U
3aBUCUMOCTEN (HAauOOJBIITNE U
HauMEHBIIINE 3HaUYEHus,
MIPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS QYHKIMH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI,
TOYKH Mepernda, nepuo u T.11.);

— MHTEPIIPETUPOBATh CBONMCTBA B
KOHTEKCTE KOHKPETHON
MIPAaKTHUYECKOU CUTYALUH;.

— OTIPENeNATh 1o rpaduxkam
MIPOCTEMIINE XapaKTEPUCTUKH
MIEPUOIUYECKHUX IIPOLIECCOB B
O10JI0THH, SKOHOMUKE, MY3bIKE,
pazuoCBsI3U U Ap. (aMIUIUTY/A,
MePUO U T.11.)

JJ1eMeHThbI
MaTeMaTHYeCKOro
aHaAJIN3a

—Bnaners moustTueM 0ECKOHEYHO
yOBIBaroOIIasi reoMeTpudecKas
IPOrPECCUsi U YMETh MPUMEHSTh
€ro IPH PEIICHUH 3a/a4;

— IPUMEHSITB JUIS PEIICHUS 3a1a4
TEOPHIO MPEJICIIOB;

— BJIQJIETHh NOHATHAMU OECKOHEYHO
OonpIIKe U OECKOHEUYHO MaJjkle
YHCJIOBBIE MTOCIEI0BATEILHOCTH H
yYMETh CPaBHUBATh OCCKOHEYHO
OompIIKe U OECKOHEUYHO MaJjble
[IOCJIEI0BATEIBHOCTH;

— BJIQJICTh NOHITHIMHM: TPOU3BOTHAS
(GYHKIUU B TOYKE, TPOU3BO/THAS
GbyHKIHH;

— BBIYUCTISATH MPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIIUH U UX
KOMOMHAIIMIA;

—UCCleIoBaTh (PYHKIIMU Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

— CTpOUTH TpaQUKH U MPUMEHSTH K
pEIICHUIO 33/1a4, B TOM YHUCJIE C
napaMeTpoM;

— BJIAJETh IIOHITHEM KacaTelbHas K

— JIoCTIDKEHHE Pe3y/IbTaTOB pa3/iena
Il;

— cBOOOJIHO BJIAJIETh CTAHAAPTHBIM
anmapaToM MaTeMaTHYeCKOTro
aHaJn3a JIjIsl BBIYUCIICHUS
MPOM3BOIHBIX (DYHKIIMH OJTHOM
MePEMEHHOM;

— CBOOOJIHO MTPUMEHSTH armnapaT
MaTEeMaTUYECKOTO aHAJIN3a JIJIs
uccienoBanusi QyHKIUN U
NOCTPOCHHS TPAdUKOB, B TOM YHCIIC
UCCIICIOBAHUS Ha BBITYKIIOCTb;

— OTIEPUPOBATH TIOHSATHEM
nepBooOpa3Hoit GyHKINUU IS
pelleHus 3a/1ay;

— OBJIa/IETh OCHOBHBIMH CBEJICHUSIMU
00 unTerpane Herorona—JIeitouuia
U €T0 MPOCTEUITNX TPUMEHEHUSX;

— OMEPHUPOBATh B CTAHIAPTHBIX
CUTYaIUSX MPOU3BOIHBIMHU BBICIITHX
MOPSJIKOB;

— YMETh MPUMEHSTH TPU PEIICHUN
3a/1a4 CBOWCTBA HEMPEPHIBHBIX

b yHKIHIHA;




rpaduKy QyHKIMHA U yMETh
MPUMEHSTH €T0 IPU PEIICHUU
3ajad;

— BJIaJICTh OHATUAMHI
nepBooOpaszHas GyHKIuS,
OIIPENIECTICHHBIN UHTETPAI;

— IIPUMEHATH Teopemy HproToHa—
JleiiOHuLA U ee ceCTBUS Ui
pelieHus 3a1ad.

B moBceHEeBHOM KU3HU U TIPU
W3YYCHHUH JPYTUX YICOHBIX
MPEIMETOB:

— pemaTh MPUKIIAIHBIC 331a91 U3
Oounosioruu, PU3UKU, XUMHUH,
9KOHOMHWKH H JIPYTHX MPEAMETOB,
CBSI3aHHBIC C HCCIIEIOBAaHUEM
XapaKTEPUCTHK TPOIECCOB;

— MHTEPIPETHPOBATH MOJTydCHHBIC
Pe3YIIbTaThI

— YMETb IPUMEHSATH IIPU PELLICHUN
3a7a4 Teopemsl Beliepirpacca;

— YMETh BBITIOJIHATH MPHOIMKEHHBIE
BBIYMCIIEHUS (METO/IbI pELICHUS
YpaBHEHUH, BBIUNCIICHUS
OTPE/ICTICHHOTO UHTErpasa);

— YMETb PUMEHSATh IPUTIOKEHUE
IIPOU3BOIHOM U OIIPEAEICHHOIO
MHTETpalia K peleHuIo 3a/1au
€CTECTBO3HAHUSI;

— BJIQJETh MOHATUSMU BTOpast
MIPOM3BOJIHAS, BBIITYKJIOCTh Tpaduka
(GYHKIMM U YMETh UCCIIEI0BATh
(G yHKIMIO Ha BBITYKJIOCTh

CraTucruka u
Teopusi
BEPOATHOCTEN,
JIOTUKA U
KOMOHMHATOPHUKA

— OnepupoBaTh OCHOBHBIMU
OIINCAaTCJIbHBIMHAU
XapaKTepUCTUKaMH YHCIOBOTO
Habopa, MOHATHEM T'eHEpaTbHAS
COBOKYITHOCTb U BBIOOPKOI U3 Hee;

— OTIepUPOBATh MOHATUSAMU: YaCTOTA
1 BEPOSTHOCTb COOBITHS, CyMMa U
MPOU3BENICHUE BEPOSTHOCTEM,
BBIYHCIISATH BEPOSATHOCTH COOBITHIA
Ha OCHOBE IMOJICUeTa Yncia
UCXO/IOB;

— BJIa/IeTh OCHOBHBIMH MOHSATHSIMU
KOMOMHATOPUKHU U YMETh UX
MPUMEHSTD [P PEIICHUN 33]1a4;

— UMETh MpecTaBleHue 00 OCHOBaX
TEOPUHU BEPOSTHOCTEH;

— UMETh MpeACTaBICHUE O
JMICKPETHBIX U HEMPEPHIBHBIX
CIIydallHbIX BETUYMHAX U
pacrpeneneHusx, o
HE3aBHCUMOCTH CITyYaiHBIX
BEJIMYUMH;

— MMETb NPEJCTaBICHUE O
MaTeMaTHYeCKOM OXKUJAHUU U
JUCTIEPCUU CITyYalHBIX BEJIUYUH;

— MMETb NPEJCTABICHUE O
COBMECTHBIX paclpeeeHusIx
CIIydailHbIX BETTUYHH;

—IOHMMATh CYTh 3aKOHA OOJBIINX
4ycell ¥ BRBIOOPOYHOTO METOa
HU3MEPEHUS BEPOSITHOCTEN;

— JlocTmkeHne pe3yabTaToB pas3jena
1;

— UMETb MPEJICTABICHUE O
LEHTPAJIbHOU MpPeNeIbHON TEOpeEME;

— UMETb MPEJICTABICHUE O
BBIOOPOYHOM KO3 duItmenTe
KOppEJSALNHI U JIMHEHHON
perpeccuy;

— UMETb MPEJICTABICHUE O
CTaTUCTUYECKUX TUIIOTE3aX U
MIPOBEPKE CTATUCTUYECKOM
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U
€€ YpOBHE 3HAYUMOCTH;

— UMETb MIPEJICTABICHUE O CBSI3U
SMIIUPHUUECKUX U TEOPETUUECKHUX
pacrpeeneHui;

— UMETb MPEJICTABICHUE O
KOJMPOBAHUU, IBOMYHOM 3aMKCH,
JBOUYHOM JIEPEBE;

— BJIAJICTh OCHOBHBIMU OHATUSMU
Teopuu rpagos (rpad, BepunHa,
pedpo, cTeneHb BEpIIUHBI, IyTh B
rpade) U yMeTb IPUMEHATh UX MpU
pelLlIeHNH 3a/1ay;

— METb MPEJICTABICHHUE O JIEPEBbSX U
YMETh IPUMEHSTH MIPU PELICHUN
3aja4;

— BJIA/IETh MOHATHEM CBSI3HOCTH U
YMETh IPUMEHSTh KOMIIOHEHTHI
CBSI3HOCTH TPU PEIICHUU 3a/1a4;

— YMETh OCYLIECTBISTh IYTH MO




— MMETb MPEJCTABICHUE O
HOPMAaJILHOM pacCIpeaeICHUN U
npuMepax HOPMAJIBHO
pacnpeeeHHbIX CIIy4YalHbIX
BEJIMYMH,

— MMETBH MPEJCTABICHUE O
KOPPESALHU CIIy4alHbIX BEJTUYUH.

B noBceHeBHOM KU3HU U IPU
U3YYEHUU APYTUX MPEIMETOB:

— BBIUUCIISATH WK OLIEHUBATh
BEPOSITHOCTH COOBITHI B peabHOMN
KU3HU;

— BbIOMpATh METObI IOIXOISIIETO
MpeicTaBIeHUs 1 00paboTKH
JAHHBIX

pebpam, 00Xx0/161 pedep U BEepIIuH
rpada;

— METh NpeJICTaBlIeHHE 00
9IJICPOBOM U TaMUJIIBTOHOBOM ITyTH,
UMETh MPEJCTABICHHE O TPYIHOCTH
3aJ]a4 HAXOXK/ICHHS TaMUIIbTOHOBA
yTH;

— BJIJICTh MOHATUSIMHA KOHCYHBIC
CUCTHBIC MHOXKECTBA U YMETh UX
NPUMEHSTH [IPU PEIICHUHU 3/1a4;

— YMETh IPUMEHSTh METO/
MaTeMaTU4eCKOW MHIYKIIHH;

— YMETh IPUMEHSTh TPUHIIHIT
Jwupuxie npu pemeHnu 3aaqy

TekcToBBIC
3aaadu

—Pemate paszHsie 3agaun
MTOBBIINIEHHOW TPYAHOCTH;

— QaHAJIM3WPOBATH YCIIOBUE 33J1a4H,
BBIOMPATH ONITUMAJTBHBINA METO]T
pEIICHHS 3a/1a49M, pacCMaTpPUBas
pa3TUYHBIE METOIBI;

— CTPOUTH MOJIENb PEIIeHUs 3aJa4uu,
MIPOBOJIUTH JI0OKa3aTeIbHbIE
paccyXAeHHUs TIPU PELICHUH
3a/1a4y;

—pemiarh 3a7a4u, Tpedyronme
nepedopa BapuaHTOB, IPOBEPKHU
yCIIOBUH, BIOOpA ONTUMATIBHOTO
pe3ynbTrara;

— aHAJIU3UPOBATH U
UHTEPIPETUPOBATH MOTYUCHHbIE
pelIeHUs B KOHTEKCTE YCIOBHS
3a/1auM, BHIOMPATh PELICHHUS, HEe
IPOTUBOpEYAILINE KOHTEKCTY;

—IEPEBOIUTH MPHU PEUICHUH 3a/1a4H
nHpopMaIro 13 0THON (HOPMBI
3aMKcH B JPYry0, UCTIOIB3YS PU
HEOOXOINMOCTH CXEMBI, TaOJIUIIbI,
rpaduku, TuarpaMmal.

B noBsceqHeBHOM KU3HU U IPU
M3YYEHUU APYTUX MPEIMETOB:

— peliarh NpakTU4YeCKue 3a1a4u U
3aJ1a4M U3 IPYTUX IPEIMETOB

— JlocTmkeHne pe3yabTaToB pas3jena
1

HUcropus
MATeMaTHKH

—Hmets peaACTaBJICHHUEC O BKIIAZC
BbIJAOIIHUXCA MAaTCMATHUKOB B
Pa3BUTUC HAYKHU,

— IIOHUMATb POJIb MATCMATHKH B
Pa3sBUTUHN Poccuu

JocTtwxkenue pe3ynbraToB paszaena |l

MeTtoanbl

— M cnonp30BaTh OCHOBHBIE METOIbI

— I[OCTI/I)KCHI/IG PE3YJIbTATOB pa3jciia




MATEMATHKH JI0OKa3aTeNbCTBA, IPOBOJUTh 1;

JI0KA3aTeIbCTBO M BHITIOHSATH — MPUMEHSTh MAaTeMAaTHYECKUE 3HAHUS
OIIPOBEPIKEHUE; K UCCIIEZIOBAaHUIO OKPY)KAIOIIETO

— IPUMEHSTH OCHOBHBIE METO/IbI Mupa (MOJICTHPOBAHUE PUIUIECKHIX
peIlIeHus] MaTeMaTHYeCKIX 3a7a4; MIPOIIECCOB, 3319 YKOHOMHUKH )

—Ha OCHOBE MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOIE
XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO
MUpa U IIPOU3BEACHNUN UCKYCCTBA;

— MIPUMEHSTH IPOCTEUIINE
MIPOrpaMMHBIE CPEJICTBA U
3IEKTPOHHO-KOMMYHHUKAIlOHHBIE
CUCTEMBI IIPH PELLICHUN
MaTeMaTU4eCKUX 3a/1a4;

— II0JIB30BaThCsl MTPUKJIAHBIMU
MIporpaMMaMH U IIPOrpaMMaMHy
CUMBOJIBHBIX BBIYMCIICHUH IS
HCCIEI0BAHUS MATEMATHYECKUX
00BEKTOB

4, KoHTpoJIb yCTIeBaeMOCTH
4, KOHTpPOJIb yCIIeBA€MOCTH

Kontpons ocymectBisieTcs: B cooTBeTcTBUU ¢ [lonoxeHnem o
MPOMEKYTOUHOM aTrTecTanuu U TekyiieM Kontposie MBOY «COII Nel0» r.
HedTterorancka

4.1 OueHo4YHbIE MPOLEYPbI

KosmaecTBo
Hepron Kountponsnsie padots! | [IpoBepounbie paboTh JluarnocTiieckue
padboThI
1 ron oOy4yeHust 8 20
2 rox oOyueHus 8 19
4.2 Buabl pador
KosimaecTBo
Ilepuon Tecroeie | TBopueckue | [Ipaktuueckue | JlaGopaTopHble Wnble (yxa3aTb
paboTHI paboThI paboThI paboThI KOHKPETHO)
1 rox 3auér — 5
oGyucHms 6 3 CamocrosiTenbHas
Pabora - 6
2 ron 3auér — 4
o~ 5 3 CamocrosiTenbHas
PaGora - 7




