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1. HNOSACHUTEJIbBHASA 3AIIMCKA.

PabGouas mporpamma oOmieo6pazoBarensHoro yueoHoro npeamera OVYIL0A4.
MaremaTuka npeHa3HauYeHa JUIs U3ydeHUus MaTeMaTuku B EHoTaeBckoM dunuane
I'AOY AO BO «AI'ACY», mpu peanuzauuu o0pa3oBaTeIbHOW MPOrpPaMMBbI
cpenHero oOmero oOpa3oBaHUs B Ipeaeliax OCBOCHMS OCHOBHOM
npodeccruonanbHOl 00pazoBarenbHOM nporpammbl CIIO mo mpodeccun 43.01.09
[ToBap, koHaUTEp Ha 6a3ze OCHOBHOTO oO0mIero odpa3zoBanus. Pabouas mporpamma
yuebHoro npenvera OVYIL.04 MaremaTtuka pa3zpaboraHa Ha ocHoBaHuu [lpukaza
Munoobpunayku Poccun « O  BHeceHuM u3MeHeHuid B DepepanbHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPT CcpeaHero oOliiero obpa3zoBaHus,
yTBepkAEHHBIN [Ipukasom MunHuctepcTBa oOpa3oBaHusi W Hayku Poccuiickoit
Oenepanyu oT 17 mas 2012 r. Ne413 ot 29 utons 2017 r.Ne613, Ha ocHOBaHUU
Konuenmuu npenonaBanusi mateMatuku B P®, yTBepkAEHHOW pacHOpsSKEHHEM
IIpaBurensctBa Poccuiickoii  ®enepaunu ot 09.04.2016 r.Ne637-p, ¢ yu€tom
TpeOOBaHUN TNPUMEPHOM OCHOBHOW 0O0pa3oBaTEILHOW MPOTrpaMMBl CPEIHETO
obmero oOpa3oBaHus, 0100peHHON pemieHHeM (eaepasbHOrO y4yeOHO -
METOJIMYECKOTO O0BEAMHEHHS 110 001IeMy oOpa3zoBaHuio (poTokon Ne2/16-3 ot 28
utons 2016 r.).

B cootBercTBUU ¢ TpeOOBaHMAMH B MpOrpaMMax C yIIyOJEHHBIM H3yYECHUEM
MatemMaruku pabouas mporpamma OVYIL.04 Marematnka OpUEHTUPOBaHA Ha
JOCTUKEHUE CIEAYIONIUX LIeJIeH.

enu ocBoeHus mporpaMMmbl — OOECIEUEHUE BO3MOXHOCTU MCIOJIb30BaHUS
MAaTeMaTU4YECKUX 3HAHUA W YMEHHMH B IIOBCEJHEBHOM >W3HU U BO3MOXXHOCTHU
YCHEUIHOTO MPOAOIIKEHUS O00pa3oBaHUsA M0 CHEUUAIBHOCTAM, CBS3aHHBIM C
MPUKJIATHBIM KCTIOIB30BAaHUEM MATEMATHKHU.

[Iporpamma yryOn€HHOrO ypOBHS MpelHa3HadeHa sl MNpO(UIBHOTO

HN3Y4YCHHUA MATCMATHUKH. HpI/I BBITIOJIHEHUU ATOM nporpaMmbl MMPCABABIIAIOTCA



TpeOoBaHU, COOTBETCTBYIOIIIHEC HaIPaBICHUIO MaTeMaTHhKa TUTST

npoeCcCHOHABHON  JeATeTbHOCTH. BMecTe ¢ TeM BBITYCKHUK IOJydYaeT

BO3MOXXHOCTh HW3Y4YUTh MaTeMaTHKy Ha ropas3no Ooiiee BBICOKOM YypOBHE, YTO

co3mact pyHAAMEHT IS JaTbHEHIIET0 CEphE3HOTO U3YUCHUSI MAaTEMAaTHKH B BY3e€.

['maBHBIMU 3a/ladyamMu peanu3alnuu mporpammel yueoHoro npeamera OYIIL.04
Maremaruka sIBJISIFOTCS:

*  of0ecrneueHuss CHOPMUPOBAHHOCTU TPEJICTABICHUN O COIMAJIBHBIX,
KYJIBTYPHBIX M HCTOPUYECCKUX (aKTOpaX CTAHOBJICHHS MaTeMaTHKH,

*  obecrneueHuss cPOPMUPOBAHHOCTH JIOTHYCCKOTO, AJTOPUTMHYCCKOTO M
MaTeMaTH4eCKOTO MBIIIJICHUS;

*  obecrieueHuss CHOPMUPOBAHHOCTH YMEHUW TPUMEHSATH IOJTYUYCHHBIC
3HAHMSI TIPY PEIICHUH Pa3JIMYHBIX 3a]1a4;

*  obecrnieueHuss CHOPMHUPOBAHHOCTH TIPEJCTABICHUN O MaTeMaTHKe Kak
JacTH OOIIEYEIIOBEYCCKOW KYIbTYPhI, YHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJISFOIICM
OIMCHIBATh U U3y4YaTh peabHbIC MTPOLIECCHI U SABJICHUS.

B pabGouyro mporpamMmy BKIIOUEHO COJIEpKaHWE, HaIllpaBICHHOE Ha
dopMupoBaHue y 00ydarOIMUXCS KOMIETEHIIUH, HEOOXOIUMBIX JJI KaueCTBEHHOTO
ocBoenust OITOII CITO na 6a3e OCHOBHOIO 00IIETr0 OOpa3oBaHUs - MPOTPaAMMBI
MOJITOTOBKH KBAIM(UIIUPOBAHHBIX pabounx, ciayxamux ([TITKPC).

2. OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPE/IMETA.

OVIIL.04 Maremartuka siBnsieTcsi pyHIaMEHTaIBHBIM 00IIe00pa30BaTEIbHBIM
MIPEIMETOM CO CIOKUBIIUMCS YCTOMYHMBBIM COJIEPKAHUEM U OOIIUMHU TPEOOBAHUSIMHU
K IMOJITOTOBKE 00YYarOIIerocs.

[Ipu ocBoenun mnpodeccun CIIO  conmambHO-PKOHOMUYECKOTO  Tpoduis
MaTreMaTHUKa HM3y4yaercs Ha yrayonennom ypoBHe PI'OC cpenmnero olrmiero
oOpa3oBaHusA. DTO BBIpAXKAETCS Yepe3 coaepkaHue OOydeHHUs, KOJIMYECTBO YaCOB,
BBIICIIIEMBIX HA H3yYEHHE OTACIBHBIX TEM MPOTPAMMBI, TIIyOMHY WX OCBOCHUS
oOyyaromuMucs, dYepe3 o0beM U XapakTep MPAKTUYECKUX 3aHATHH, BHIIBI
BHEAYJIUTOPHOU CaMOCTOSITEIbHON pabOThl 00yUarOIUMUCS .

OO0mme menyu W3y4YeHHS MATEMAaTUKH TPAJUIIMOHHO PEATM3YIOTCS B YETBHIPEX

HampaBJIeHUSIX - oOIIee MpeacTaBieHHe o0 HIAesIX W MeTOoJax MaTeMaTHKH,



MHTEJUIEKTYaJbHOE Pa3BUTHE, OBJIAJICHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMHU
Y YMEHUSAMH, BOCIIUTATEIILHOE BO3/ICHCTBHUE.

Conepxanue yueOHOro mpeaMera pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIepKaTeNIbHBIMU JIMHUSIMU 00yUEHHSI MAaTEMATHKE:

anredpanyeckasi JMHUS, BKIIOYAIOIIAsl CUCTEMATU3AIMIO CBEIEHUI O YMCIaX;
M3YyUYEHHUE HOBBIX M 0000IICHUE paHee U3YUEHHBIX Onepalnii (BO3BeICHUE B CTEIICHbD,
W3BJICUCHUE KOpHS, JorapudMupoBaHue, CUHYC, KOCUHYC, TAHI€HC, KOTAaHT€HC U
oOpaTHBIC K HHM), M3yYCHHC HOBBIX BHJOB YHCJIOBBIX BBIPAXKEHUH U (OPMYI;
COBEPIICHCTBOBAHUE TPAKTUUYECKUX HABBIKOB U BBIYUCIUTEIBHONW KYJIBTYPHI,
pacHIMpeHre U COBEpPIICHCTBOBAHUE allreOpanyecKoro amnmapara, c(opMUpPOBaHHOTO
B OCHOBHOM IIIKOJIE, U €T0 MMPUMEHEHHUE K PEIICHUI0O MATEeMAaTHUYECKUX U TPUKIIATHBIX
3azay;

TEOPETUKO-(QYHKIIMOHATbHAS JIMHMS, BKIIOYAIONIAass CUCTEMATHU3aIllUuI0 |
pacuiupeHue cBeAeHUM O (YHKIHMSAX, COBEPIICHCTBOBAHHE TpapUUYECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJEIMH W METOJaMH MAaTeMaTHUYeCKOro aHajin3a B
o0ObeMe, TMO3BOJISIONIEM HCCJIEAOBATh DJIEMEHTapHble (DYHKIIMU U  pemiaTh,
IpOCTEHIIINe reoMeTpruIecKkue, Gu3nuecKre 1 Apyrue MpuKiIaaHbe 3a/1auu;

JVHUS YPAaBHEHHUI U HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUU U UCCIIECIOBAHUH
MaTEMaTUYECKUX MOJIeNIeH, TMepeceKammascs ¢ aiaredpanyeckoi M TEOpPETHKO-
(GYHKIIMOHAIBHOW JIMHUSMU W BKIIIOYAIONIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKHU aNredpandeckux mpeoOpa3oBaHUi IJisi PEIICHUs YPaBHEHU, HEPABEHCTB U
cucteM; (opMUpOBaHHE CHOCOOHOCTH CTPOUTh W HCCIEAOBATh MPOCTEHIINE
MaTeMaTUYeCKue MOJENN TpPU PEIICHUH MPUKIAAHBIX 3a7ad, 3a7ad U3 CMEXKHBIX U
CHEIUATBHBIX TUCIUTIINH;

reOMETpUYECKasi JIMHWS, BKJIIOYAIONIAs HATJSAHBIC TPEJICTABICHUS O
MPOCTPAHCTBEHHBIX (DUTypax M M3y4YCHHE HX CBOMCTB, (OPMUPOBAHUE M PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXKeHHS,  pPa3BUTHE  CIOCOOOB  T€OMETPUUYCCKHX
MU3MEPEHUN, KOOPAUHATHOTO U BEKTOPHOTO METOAOB JJISl PEIICHHS] MaTEMaTUYECKUX

U IIPUKJIAJHBIX 3a1a4,



CTOXacTUYECKas JIMHWS, OCHOBAaHHAs Ha Pa3BUTHUU KOMOMHATOPHBIX yYMEHUH,
MPECTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYKAIOIIETO
MHUpa.

Cornacao ®I'OC cpeanero obmiero odpazoBaHusi, B COOTBETCTBUU C TIJIAHOM
BHeypouHoii fearenbHoctu OIIOIT CITO no npodeccun 43.01.09 IloBap, koHauTeEp,
B TeueHue 3,4 CEeMEeCTpOB, pealu3yeTcsi KypC BHEYPOUHOH NeATeNbHOCTH (KypC
«MHauBUAYyanbHBINA IPpoeKT»). O0beM Kypca -46 4acos.

N3yuenne obmeoOpaszoBarenbHoit yueOHoro npeamera OYIL.04. Marematuka
3aBepIIaeTCsl MOJBEICHHEM HTOTOB B (hOopMe dK3aMeHa B paMKaxX MPOMEKYTOUYHOU
aTTecrauuu oOywaromuxcst B mpouecce ocBoenus ocHoBHO OIIOIT CIIO ¢
nojaydeHreM cpeaHero oomero odopasosanus (ITTIKPC).

2. MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE.

VYueonwiii npenmer OVIL.04. Maremaruka sBISETCS YYEOHBIM TIPEAMETOM
oOs3aTenbHOM mpenMeTHou obOnactu Marematnka ®OI'OC  cpennero  o61iero
obOpazoBanus. YueOnsiii mpenmer OVYII.04. Maremaruka BXOIHUT B COCTaB OOIIUX
y4EOHBIX MPEIMETOB, O00S3aTENbHBIX IS OCBOCHHUS COIMATbHO-?KOHOMUYECKOTO
npoduis mpodeccroHalbHOr0 oOpazoBanus ydeOHoro rmiana npodeccun 43.01.09
IToBap, koHAUTEP HA Oa3e OCHOBHOI'O OOIIETr0 0Opa30BaHUS C MOJYYCHHUEM CPEIHETO
obmero oopazoBanusi(ITIIKPC).

3. IJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O

MNPEAMETA.

OcBoenune comepkanust ydeOHoro mpeamera OVYVIL.0O4. Maremaruka
o0ecreynBaeT JOCTHKEHNE 00yUaIOIUMHUCS CIEIYIONINX PE3YIbTaTOB:
JUYHOCHHDBIX:

JIPS cpopMHUpOBaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCITUTAHHS B COOTBETCTBUU
C OOIIEeYeOBEYECKUMH IIEHHOCTSAMH W HACaaMH TPaKJAHCKOTO OOIIecTBa;
TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEeATEeNbHOCTH,

JIP7 HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMU, B3POCIBIMU B 00pPa30BATEIbHOM,
0OIlIECTBEHHO - MOJIE3HOM, y4eOHO-UCCIIeI0BATEILCKOM, TPOSKTHON U IPYTUX

BHUAX JAEATEIIbHOCTH,



JIP9 roToBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha TPOTSHKEHUM BCEH JKU3HU; CO3HATEBHOE OTHOIIEHHWE K HENPEPhIBHOMY
00pa30BaHUI0 KaK YCIOBHUIO YCHEHUIHON MpodeCCUOHANIBHON U 00I11eCTBEHHOMN
NeSATeNbHOCTH,

JIP14 chopMHPOBAHHOCTh HKOJOTMYECKOTO MBIIIJICHUS, TMOHUMAaHUS BIUSHUS
COITMATILHO-YKOHOMUUYECKHX TMPOILIECCOB HA COCTOSIHUE MPUPOIHONW U COLMAIBHOM
Cpebl; MPUOOPETEHUE OMBITA IKOJIOTO-HAMPABICHHOMN JAESTEILHOCTH
MemanpeomMemnpix:

MP1 ymeHue camMOCTOATENBHO OMNPENEATh IMENH ACATEIbHOCTU M COCTaBIATh
IJIaHBl  JIESITEIIBHOCTH; CaMOCTOSITEIbHO — OCYIIECTBISATh, KOHTPOJIUPOBATH M
KOPPEKTUPOBATh JEATEIIbHOCTh; HCIIONb30BaTh BCE BO3MOXKHBIC PECYpCHl IS
TOCTUKEHUS TIOCTABJICHHBIX IeJIeH U peain3alliy MIAHOB JeSATEeIbHOCTH; BEIOUPATH
YCHEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITUSX;

MP4 T10OTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOM HWHGOPMAIMOHHO-
MO3HABATEJIbHON JESATEIbHOCTH, BIIAJICHUE HABBIKAMU IMOJTY4YEHUS HEO0OXOIUMOMU
uHGOPMaILUK U3 CIIOBapeil pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUYHBIX
UCTOYHMKAX HWHMOpMAIMM, KPUTUYECKH OIEHUBAaTh U  HUHTEPIPETUPOBATH
UH(GOPMAIINIO, TTOTYYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB,

MP9 BnageHue HaBbIKAMH —II03HABaTEIbHON pediekcMu Kak  OCO3HAaHHS
COBEpIIAEMBIX JEHCTBUHA M MBICIHUTEIBHBIX MPOLECCOB, HX pE3yIbTaroB H
OCHOBAHUM, TPaHMI] CBOETO 3HAHUSA W HE3HAHWUS, HOBBIX [O3HABAaTEIbHBIX 3a/1ad U
CPENCTB UX JIOCTUKEHHSI.

- PerynaruBHbie yHUBEpCAIbHBIC YUeOHBIC TCHCTBHS

YV P1 - caMOCTOSTENBHO ONPEAECIIATH LEIIH, 33a1aBaTh MAPAMETPBI U KPUTEPHUH, 110
KOTOPBIM MOKHO OMPEAENHTH, YTO LETb JOCTUTHYTA.

YV P3 - craButh U HOpMyIMpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsIX.

YV PS - BweiOuparh 0yTh JOCTIKEHUS II€NIM, TUIAHUPOBATH PEIICHUE
MOCTaBJICHHBIX 33/1a4, ONTUMUZUPYS MaTEpUaIbHbIE U HEMaTepUaJIbHbIC 3aTPATHI.
YY P7 - conocTaBisATh NOJYYECHHBIN PE3YJbTAT ACATEIBHOCTU C MOCTABICHHOU

3apaHCC ICJbIO.



- [lo3HaBaTeNbHbIE YHUBEPCAIbHBIE YUEOHbIE N1EUCTBHS
YV IIS - BbIXOoguTh 32 paMKd Y4YeOHOro NpeIMeTa U OCYILECTBIATH
LIEJICHAIIPABJICHHBIM ITOMCK BO3MOXHOCTEM Ui IIMPOKOTO IEPEHOCA CPEACTB U
CIoco0OB JIeUCTBUS.
YYA II7 - MeHATp W YIOEpKUBATh pPa3Hble IMO3UWUMM B I[O3HABATEIBHOMN
NEATEIBHOCTH.

- KomMmyHuKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE AEHCTBUS
YV K2 - npu ocymecTBiIeHUU IPYNIOBON paboThl ObITh KaK PYKOBOJUTENEM, TaK
U 4JIEHOM KOMAaH/bl B Pa3HBIX poJisiX (TeHepaTop WAeH, KPUTHUK, HUCIIOTHHUTENb,
BBICTYTAIOIINN, SKCTIEPT U T.1.).
YV K3 - KoopauHUpPOBaTh W BBHINOJHATH pabOTy B YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHSI.
YYIA K4 - pa3BepHyTO, JOTMYHO WU TOYHO WH3JlaraTb CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM a/ICKBATHBIX (YCTHBIX M MUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB.
YYJ K5 - pacno3HaBaTh KOH(JIMKTOTEHHBIE CHUTyalldd U TPEAOTBpAIIATh
KOH(MIUKTBI 0 WX aKTUBHOM (ha3pl, BRICTpAWBATH JIEJIOBYI0 M 00pa30BaTEIbHYIO

KOMMYHUKAIIHUIO, n30erast TMYHOCTHBIX OLCHOYHBIX CY)KI[GHPIﬁ.

OcBoeHnue comepxkanusi ygyebnoro mpeamera OVYIL.04 Maremaruka
o0ecreunBaeT JOCTKEHNE 00YUYaIOMUMUCS CIIETYIOIINX PE3YIbTaTOB:
npeomemHubvix:

IIP1 cdopMuUpOBaHHOCTH TPENCTABICHUA O MareMaTUKe KaK YacThd MHUPOBOU
KyABTYphl U O MECT€ MAaTEeMaTHKH B COBPEMEHHOW IMBUIIM3AIMH, O CIOCO0ax
ONMCAHUS HA MaTEMATUYECKOM SI3bIKE SIBJICHUN PEAIBHOIO MUPA;

P2 chopMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTWYECKUX MOHATHUAX KaK O
BAKHEHIINX MATEMAaTHYECKUX MOJAENAX, IO3BOISIONIMX OIKUCHIBATh W HW3Yy4aTb
pa3Hble TMpPOLECCHl W SBJIECHUS; IMOHUMAaHHE BO3MOXHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX TEOPHI;

IIP3 BnageHwe meTromamy JOKa3aTEIbCTB W AJITOPUTMOB PELICHHS, YMEHUE HX
MPUMEHSATH, TPOBOIUTH JOKA3aTEIbHbBIEC PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

IIP4 BiageHue CTaHZAPTHBIMM NOPUEMAMHU  PEIIEHWS  PAUUOHAIBHBIX U

MPPALHOHAIBHBIX, MTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUHN



Y HEPABEHCTB, UX CHCTEM; HMCIIOJIb30BAaHME TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B
TOM YHCJIE JUISI MOWCKA IMYTH PEUICHHS W WJUIIOCTPAlMA PEUICHHUS YPaBHEHUN U
HEPABEHCTB;

IIP5 cdhopMUpOBaHHOCTh MPEACTABICHUH OO0 OCHOBHBIX TMOHSTUSX, HIEAX H
METO/IaX MAaTEMATUYECKOIO aHAJIN3A;

IIP6 BnageHWE OCHOBHBIMH TIOHSATHUAMH O IUIOCKMUX W TMPOCTPAHCTBEHHBIX
reoMeTpuuecKkux (urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Ha 4YepTekax, MOJEISIX W B pEaJjbHOM MHPE TE€OMETPUUYECKHUE
burypbl; IpUMEHEHUE U3YYCHHBIX CBOMCTB reoMeTpuueckux Guryp u GopMmys ais
pELIeHUSI TEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MIPAKTUYECKUM COJIEPKAHUEM;

IIP7 chopMHpOBaHHOCTH TPEACTABICHUM O MpoIleccax M SBICHUSAX, WMEIOITUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUDE,
00 OCHOBHBIX TTOHSTUSX DJIEMEHTAPHOW TEOPHH BEPOSATHOCTEH; YMEHHUIN HAXOAUTh U
OIICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHUIIUX MPAKTUICCKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYailHbIX BEJIMYHH;

IIP8 BnajneHre HaBBIKAMU MCTOIB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM MpU
pEelIeHNH 3aad.

P9 chopmMupoBaHHOCTH MPEACTABICHHH O HEOOXOIMMOCTH JOKA3aTeIbCTB IPH
000CHOBaHUU MAaTEeMaTHYECKUX YTBEPKIACHUI M POJIM aKCMOMATUKHU B MPOBEICHUU
JNEAYKTUBHBIX pacCYyXICHUN;

P10 chopmupoBaHHOCTh MOHATHWHOTO ammapara Mo OCHOBHBIM paszjeiaM Kypca
MaTeMaTUKH; 3HAHUI OCHOBHBIX TeOpeM, GOpMYI U YMEHHUS UX PUMEHATH;, YMCHHUS
JIOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PEILICHHUS 33/1a4;

IMP11 cdhopMUpPOBAHHOCTH yMEHHH  MOJEIMPOBATH peajbHBICE CHUTYAIlHUH,
HCCJIEIOBATh TOCTPOCHHBIE MOJIENIN, HHTEPIIPETUPOBATH MTOJTYUYCHHBIN PE3YNbTAT;
IMIP12  chopMupoBaHHOCT,  TPEACTABICHHH 00  OCHOBHBIX  TOHSITHSIX
MAaT€MaTU4YECKOr0 aHajlv3a U UX CBOMCTBAX, BIAJCHHE YMEHUEM XapaKTEPU30BaTh
noBefeHue (QYHKUUM, HUCIMOJIB30BAHUE TMONYYEHHBIX 3HAHUW [Ji ONHCAHUSA U
aHaJIN3a peabHbIX 3aBUCHUMOCTEN;

IIP13 BrnageHne yMEHUSMH COCTABJICHUS BEPOATHOCTHBIX MOJENEH MO YCIOBHUIO

3aJa4d M BBIYHUCIICHHA BCPOATHOCTH HACTYIIIICHUA CO6BITPII>1, B TOM YHCJIC C



npuMeHeHueM (HopMys1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEN;
MCCJIEeI0BAaHUs CyYalHbIX BEJIMYMH M0 UX PACTIPEAEIICHHUIO.

B pesynasrare ocBoenuss yueOHoro mpeamera OVIL.04 Maremaruka Ha
yri1yOJI€HHOM YPOBHE O00YyYaronIuiics JOMKEH:
3namp:
31: noHsATHE pPALMOHAJIBHOTO 4YHCIAa, OECKOHEYHON AECATUYHOM MEepUOIMYECKOU
IpoOu; ompezeneHne KOpHS N- CTeNeHH, €ro CBOWCTBA; CBOMCTBAa CTENEHU C
palMOHAJILHBIM MTOKA3aTeNeM;
CBOICTBAa (YHKIMH; cXxeMy ucciaeaoBaHusi (GYHKIUU; OIpeAesieHHe CTeNeHHOU
(GYHKIMU; TOHSATUE UPPALMOHAIBHO YPABHEHUS;
32: ompeneneHue MOKa3aTeNbHOW (GYHKIIMM U €€ CBONCTBA, METOAbI PEIICHMUS
MOKa3aTeJIbHbIX YPAaBHEHHN M HEPaBEHCTB WM HUX CHUCTEM; MOHATHE Jorapudma,
OCHOBHOE JIOTapu(PMHUECKOe TOXKIECTBO M CBOMCTBAa Jorapupmon; GopMyiy
nepexojia; omnpenenacHue JorapupMuueckod (yHKUUM U €€ CBOMCTBA; IMOHSTHE
JorapuMUYECKOTO  ypaBHEHHS W HEPABEHCTBA;  METOJbl  PEIICHUS
norapuMUYECKUX YPABHEHUI; AITOPUTM PEIICHUS JIOTapu(hMUUECKUX HEPABEHCTB;
NOHSITHE KOMOMHATOPHOW 3aJaud W  OCHOBHBIX METOJIOB €€ pelleHUs
(mepecTaHOBKH, pa3MEIIeHHs, coueTaHus Oe3 TMOBTOPEHUS W C TOBTOPEHUEM);
MOHSITHE JIOTUYECKOW 3a/ayd; NPUEMBI PEIICHUs] KOMOMHATOPHBIX, JIOTMYECKHUX
3a/1ay; JIIEMEHTHI TPadOBOTO MOIECITUPOBAHUS;
33: TmoHATHS CHHYCa, KOCHMHYCa, TaHTE€HCA, KOTAaHT€HCa IPOM3BOJBHOTO YIJIA;
paavaHHOW Mepbl YIUIa; KAaK OIpPEAENATh 3HAKM CHHYCA, KOCHHYCa M TaHI€Hca
IIPOCTOTO aprymMeHTa MO YE€TBEPTSAM; OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA;
JI0Ka3aTeIbCTBO OCHOBHBIX TPUTOHOMETPUYECKHX TOXKAECTB; (OpPMYJbl CHHYCA,
KOCHHYCa CYMMbI M Pa3HOCTH JBYX YIJIOB; (OPMYJbl JBOMHOTO yria; BBIBOA
GopmMyn mpuBefeHHs; OINpeesieHue apKKOCHHYyca, apKCHHyCa, apKTaHTeHCa |
GopMybl ST pelIeHUs] TPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN; METOMbI
pellIeHus] TPUTOHOMETPUYECKUX YPABHEHMI; 00JIaCTh ONMpeAeNeHUs] U MHOXKECTBO
3HAYEHUN 3JIEMEHTapHbIX TPUTOHOMETPUYECKUX (YHKLMI; TPUTOHOMETPUYECKUE

(GyHKIMH, X CBOMCTBA U rpaduKH;



34: OCHOBHBIC TIOHSTHSI CTEPEOMETPHH; aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3
aKCHOM CTEPEOMETPHH; MOHSATHE TIOBEPXHOCTH T€OMETPUUYCCKHUX TEI; TMPHUKIATHOC
3HAYCHWE TEOMETPHH; OIPEIeIICHNE MapaIeIbBHOCTH MPSMBIX; BO3MOXKHBIE CITydan
B3aMMHOT'O PACIIOJIOKEHUS JBYX MPSIMBIX B MPOCTPAHCTBE, MPSIMOM M TIJIOCKOCTH;
oTpe/ieNieHNe MapauIeIbHBIX MIOCKOCTEH; CBOMCTBA M MPU3HAKH MapaLICIbHOCTH
MPSAMBIX U TUIOCKOCTEH; OMpenesieHUue yria MEXIy ABYMs TIPSIMBIMH; ONPEICICHHEC
TETpadJpa W TNapaUICNICNHIeIa; MOHATHE TMEPHEHANKYIIPHOCTH TMPSIMOH |
TUTOCKOCTH; CBOWMCTBA M TPHW3HAKH TEPICHAUKYIIPHOCTH TPSIMBIX U TJIOCKOCTCH;
oTpeJIeIICHHE TTePIICHANKYIISIpAa U HAKIOHHOM; ONPEICIICHUE yriia MEeKIy MPSIMOU u
IUIOCKOCTBIO; OIPEACIICHUE JBYTPAaHHOTO YIJia;, IOHATHE TNEPICHIUKYIIPHOCTH
TUTOCKOCTEH ; MOHATUE TPEXTPAHHOTO YIJIa.
35: BHJIBI MHOTOTPAHHUKOB; BUbI MPABUIBHBIX MHOTOTPAHHMKOB U 3JICMEHTOB MX
CUMMETPHH; 3JIEMEHTHI KOHYCa: BEpIINHA, 0Ch, 00pa3yroIasi, OCHOBAHUE; DIICMCHTHI
IIIIMHApPA: OCHOBaHUs, 0Ch, 00Opasyromas; (GopMyIbl IOMAA OOKOBOW M IMOIHOM
MOBEPXHOCTH IWJIMHAPA, KOHYCA; JJEMEHThl YCEUEHHOTO KOHYCa; (OpMYJIbI
wionaan OOKOBOM M TOJHOW TMOBEPXHOCTH LMJIUHAPA, KOHyca M YCEUEHHOTO
KOHyca;, ompeneneHue cdepbl W IIapa; ypaBHeHue cdepsl; Gopmyny momanm
chepbl hopmyIibl 00beMa IPAMOYTOIBHOTO TMapajule/IenuIea; TeopeMy 0 o0beMe
npsaMoi mpu3Mel; popMyny obObema IuIUMHIpa; GopMmyay obdbema mapa; GopMmyiny
iomaau chepsr;
Ymems:
dnemenmovt meopuu MHOIHCECME U MAMEMAMUUECKOU 1OZUKU

¥1 CoGomHOo omepupoBaTh MOHSATHUSMHU: KOHEYHOE MHOYKECTBO, DJIEMEHT

MHO>XECTBa, IOJAMHOXECTBO, MepeceueHue, OOBEIMHEHWE W PA3HOCTh MHOXKECTB,

YHUCIIOBBIE MHOXXECTBa HAa  KOOPAMHATHOW  TPSAMOW, OTPE30K, HWHTEpPBA,

MOJIYyUHTEPBAJ, MPOMEXKYTOK C BBIKOJOTOW TOYKOW, rpadudecKkoe Mpe/CTaBICHUE

MHO>XECTB Ha KOOPJAMHATHOM IJIOCKOCTH;

Y2 3amaBaTh MHOKECTBA NIEPEUNCICHUEM U XaPAKTEPUCTUYECKUM CBOMCTBOM;

Y3 omnepupoBaTh MOHSATHUSIMHE: YTBEPKICHHUE, OTPUIIAHUE YTBEPKICHUS, UICTUHHBIC U

JIO)KHBIE  yTBEPXKACHUWS, TPHUYWHA, CJIEICTBHE, YaCTHBIA Cciaydaid  oOmiero

YTBEPKAECHUS, KOHTPIIPUMED;



Y4 npoBepsaTh NPUHAIJIEKHOCTD JIIEMEHTA MHOXKECTBY;

Y5 HaxoguTh nepeceyeHue W OOBEJUHEHUE MHOXKECTB, B TOM YHCIIE
MpECTaBICHHBIX TpaUUEeCKH Ha YUCIOBOM MPSMON U Ha KOOPJMHATHOM TJIOCKOCTH;
Y6 1poBOAMTH [OKa3aTelbHBIC PACCYXKICHUA [JIi OOOCHOBAaHUSI HCTUHHOCTH
YTBEPKICHUM.

B noBce1HEBHOM )KU3HU U NPU U3YYEHUH IPYTUX PEIMETOB:

Y7 wucnosb30BaTh UYUCIOBBIE MHOXECTBA HAa KOOPAMHATHOM IIPAMOW H  Ha
KOOPAWHATHOM MJIOCKOCTH JJIs1 ONMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUI;

Y8 mpoBoauTh AOKA3aTENIbHBIE PACCYKICHUS B CUTyalUsX MOBCEIHEBHOM >KU3HM,
IIpU PEUICHUH 33/1a4 U3 IPYTUX NPEAMETOB

Y9 onepupoBaTh NOHITUEM ONPEACICHUS, OCHOBHBIMU BUJIAMU ONIPEICTICHUI,
OCHOBHBIMH BUJIaMHU TEOPEM;

Y10 noHMMaTh CyTh KOCBEHHOT'O JJOKA3aTEJIbCTBA;

Y11 onepupoBaTh MOHATUSMHU CYETHOTO M HECUETHOTO MHOKECTBA;

Y12 npuMeHATh METO/I MATEMATUUECKOW HHAYKIUU JUIsl TPOBEACHUS PACCYKIACHUMN U
JI0KA3aTeJIbCTB U IPU PEIICHUHN 3a/1a4.

B noBce1HEBHOM )XKU3HU U IIPU U3YUEHUHU JIPYTUX IPEIMETOB:

Y13 ucnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTHKHU JJIS1 ONTUCAHUS
pEaNbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUH 33724 IPYTUX YUEOHBIX MPEIMETOB
Yucna u evipasxcenusn

Y14 CpobOomgHo omnepupoBaTh TMOHATUSIMHU: HATYpPAJIbHOE YHCIO, MHOXECTBO
HATypaJbHBIX YUCEJ, IIE0e YHUCI0, MHOXKECTBO IEIBIX YUCEN, OOBIKHOBEHHAs IPOOb,
JNeCATHUYHAasE JIpo0b, CMENIAHHOE YHCIIO, PpAlMOHAIBHOE YHCJIO, MHOMXECTBO
pPaLMOHAIBHBIX YKCEN, UPPALIMOHAIBHOE YUCIIO, KOPEHb CTENECHU N, IEUCTBUTEIBHOE
YUCJIO, MHOXECTBO JEHUCTBUTEIBHBIX YHMCEI, TE€OMETPUYECKAs HWHTEPIpPETalus
HATypaJbHbIX, LEJIBIX, PAUOHAIBHBIX, IEMCTBUTEIBHBIX YHCEIT,

Y15 noHumath U OOBSICHATH Pa3HULy MEXKAY MO3UIMOHHOM M HENO3ULIMOHHOU
CHUCTEMaMH 3aIUCH YHCEIT,

Y16 nepeBoaUTh YKUCIIA U3 OJTHOW CUCTEMBI 3aMMKUCH (CUCTEMBI CUMCICHUS) B IPYTYIO;
Y17 pnoka3biBaTh M UCIOJb30BaTh MPU3HAKU JEIUMOCTH CYMMbI M MPOU3BEICHUS

IIPpXU BBIIIOJIHCHUHU BBIUMCJICHUN U PCUICHUHN 3a1a4,



Y18 BBHINOIHATH OKPYIVIEHUE PALMOHAJIBHBIX U UPPALMOHAIBHBIX YHCEI C 3a1aHHOU
TOYHOCTBIO;

Y19 cpaBHUBaTH N€WCTBUTENBHBIE YHCIIA PA3HBIMU CIIOCO0OAMU;

Y20 ynopsgouuBaTh 4YKCIA, 3alMCAHHBIE B BUJE OOBIKHOBEHHOW M JIECSITUYHOM
IpoOu, 4YHcla, 3alMCaHHblE C HCIOJb30BAHUEM apU(PMETHUECKOro KBaJApPaTHOTO
KOpHs1, KOpHEH cTeneHu 0oblie 2;

¥21 naxoauts HO/l u HOK pasupiMu cioco0aMu ¥ UCHOJIb30BATh UX MPU PEIIEHUU
3a1ay;

Y22 BBHINOAHATH BBIYKMCICHUS M NPEeoOpa3OBaHMs BBIPAXKEHUN, COAEpPIKAIINX

HeﬁCTBHTGHBHBIe quciia, B TOM YHUCJIC KOPHU HATYPAJIbHBIX CTGHCHCI\/i;

y23 BBIIIOJIHATH CTaHJIApTHBIE TOXJECTBECHHBIC npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX, norapupMUUYECKHX, CTEIICHHBIX, VMPPaLUOHAIBHBIX
BBIPAKCHU.

Y24 cB060HO ONIEPUPOBATH YUCIOBBIMU MHOKECTBAMHU TPH PEIICHUH 3a]1a4;

Y25 noHuMaTh NPUYUHBI 1 OCHOBHBIE UAEU PACIIUPEHUS YUCIOBBIX MHOXKECTB;

Y26 BiageTh OCHOBHBIMU TIOHSATHUSAMHM TEOPUU JEIUMOCTH TIPH  PELICHUH
CTaHJApPTHBIX 3a4a4

Y27 umeTh 0a30BbI€ MIPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEIT;

Y28 cBOOOAHO BHITIONHATH TOXKIECTBEHHBIE MPEOOPA30BaHUS TPUTOHOMETPHUECKUX,
norapuMUYECKUX, CTETICHHBIX BbIPAKECHUI;

Y29 snanets hopmynoi 6uHoma HeroToHa,

Y30 npuMeHATh NpU pEelICHUHN 3a7a4 TeopeMy o JuHelHHoM npeactaBiennn HOJI;
Y31 npuMeHATh Npu petieHnu 3a1ad Kuraiickyro Teopemy 00 ocTaTkax;

Y32 npumeHaTh npu penieHnu 3agad Manyro teopemy depma;

Y33 yMeTh BBIIOJHATH 3alIMCh YKCIA B MO3ULIMOHHOM CUCTEME CUHUCIICHUS,

- IPUMEHSTH TPU PEHICHUH 3a/1ad TEOPETHUKO-YHMCIOBbIE (DYHKIMH: YUCIO M CymMMa
nenurteneu, GyHKIuoo Ditnepa;

- IPUMEHSTH NP PEIICHUH 3a]1a4 IIeTTHbIC TPOOH;

Y34 npuMeHsTh NPU PEIICHUH 3a]1a4 MHOTOWICHBI C JICMCTBUTEIILHBIMU U LEJIBIMU

ko3 punuenramu;



- BJIAJICTh NOHATUAMH IIPUBOAUMBINA U HENPHUBOAMMBIM MHOTOYJIEH U NMPUMEHATh UX
IIPU PELICHUU 3a/1a4;
Y35 npumenarts npu peueHnu 3aj1a4 OCHOBHYIO TEOPEMY alreOpsbl;
Y36 mnpumeHsATh OpU peuleHUuW 3afad npocreiimue (GYHKIUH KOMIUIEKCHOU
MEePEMEHHON KaK FreOMETPpUYECKHE MPe0Opa30BAHUS
B noBcegHEBHOM KU3HU U IIPU U3YUYEHUHN JPYTUX IPEIMETOB:
Y37 BBINOAHATH U OOBACHATH CPABHEHUE PE3YJbTATOB BBHIYMCICHUN MPU PEIICHUU
OPAKTUYECKUX 3a7a4, B TOM 4YHCIE NPUOIMKEHHBIX BBIUYUCICHUM, HCHONB3YS
pa3Hble CIoCcOObl CPAaBHEHUN;
Y38 3anuceiBaTh, CPaBHUBATH, OKPYIJISATh YUCJIOBBIE TAHHBIE PEAJIbHBIX BEJIUYHH C
UCITOJIb30BAHUEM Pa3HBIX CUCTEM MU3MEPEHUS;
Y39 cocTaBisTh M OLEHUBATH PA3HBIMU CIOCOOAMHU YHMCIIOBBIE BBIPDOKEHHUS MpU
pELICHUH MPAKTUYECKHUX 3a/1a4 U 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB
Ypasnenun u nepasencmea
Y40 CBoOOIHO omepUpOoBaTh MOHIATUSIMHU: YpPAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHbBIE
YPaBHEHUST U HEPABEHCTBA, YpPAaBHEHUE, SBISIOLIEECS CIEACTBUEM APYroro
YPaBHEHUs, ypPaBHEHHUs, PABHOCWIIbHBIE HAa  MHOXECTBE, PaBHOCHUIIbHBIC
npeoOpa3oBaHus YpaBHCHUM;
- pelarb pasHble BHUJBl YPABHEHUW W HEPABEHCTB M HUX CHUCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHeHUs 3-U W 4-  cTemeHed, JApoOHO-pallMOHAJILHBIE M
UppalrOHAJIbHBIE;
- OBIAJETh  OCHOBHBIMM  TUIAMH  [OKa3aTeJIbHBIX,  JOrapuMHUUYECKUX,
UPPALMOHAIBHBIX, CTEIICHHBIX YPABHEHUN U HEPABEHCTB U CTaHAAPTHBIMU METOIaMH
UX PELICHUI U IPUMEHATh UX IIPU PELICHUN 3a7aY;
- IPUMEHSTh TeopeMy be3y K peleHUI0 ypaBHEHHU;
- IIPUMEHATH TeopeMy Buera s pemeHus HEKOTOPBIX YPAaBHEHHM CTEIIEHMW BBIIIE
BTOPOI;
- IOHUMATh CMBICJI TEOPEM O PABHOCHIIBHBIX M HEPABHOCHJIBHBIX IPEOOpPa30BaHUAX
YPAaBHEHHUU U YMETh UX JI0Ka3bIBaTh;
- BJIAJETh METOAAMHU pEUICHUsS YpPaBHEHUM, HEPABEHCTB U HX CHCTEM, YMETh

BBIOMpATh METOJ| PEIICHUSI U 0OOCHOBBIBATH CBOM BBIOOD;



Y41 ucnonb30BaTh METOJ HMHTEPBAJIOB I PEUICHHS HEPABEHCTB, B TOM YMCJIE
JTPOOHO-PAIIMOHAIBHBIX U BKITIOUAIOIINX B CE€0Sl UPpaIlMOHAIBHBIE BBIPAKCHUS;

- pemiaTh anredpandyecKkue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C MMapaMeTpaMmu
anreOpanyeckuM U rpauyecKuM METOAaMu;

- BIQJETh PA3HbBIMU METOJAMHU J10KA3aTEIbCTBA HEPABEHCTB;

- pelIaTh ypaBHEHUS B LEIbIX YUCIIAX;

- 1300pakaTh MHOXECTBA HA MJIOCKOCTH, 3aJlaBaeMble YPaBHCHUSIMU, HEPABEHCTBAMHU
U UX CUCTEMaMU;

- CBOOOJIHO HCIMOJB30BaTh TOXJIECTBEHHbIE MPEOOpPa3OBaHUsI TMPU PEIICHUU
YPaBHEHUU U CUCTEM yPAaBHEHUU

Y42 cBoOOAHO oOmpenensiTh TUMN W BBHIOMpPATh METOJl PENICHUS TMOKa3aTeIbHBIX U
Jorapu(PMUYECKUX YpaBHEHMM M HEPABEHCTB, HPPAIMOHATBHBIX YPaBHCHHU W
HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

- CBOOOTHO pelIaTh CUCTEMbI JIMHEWHBIX YPaBHCHHUI;

- pelaTb OCHOBHBIEC TUIIbI YPABHEHUN U HEPABEHCTB C IIapaMeTpaMu;

- IPUMEHSITH [IPU peLICHUU 3a7a4 HepaBeHcTBa Komm-byHsakosckoro, bepnymiuy;

- UMETh MPEJICTABIICHUE O HEPABEHCTBAX MEXKy CPEJHUMU CTEIICHHBIMU

B noBce1HEBHOM )KU3HU U IIPU U3YYEHUH APYTUX MIPEIMETOB:

Y43 cocraBnsaTh M pellaTh YpaBHEHHWS, HEPABEHCTBA, WX CHUCTEMBI MPHU PEUICHUU
3a/1ay APYTrux yu4eOHBIX MPEIMETOB;

- BBINIOJIHATH OIICHKY MPAaBIOMOA00US PE3yIbTAaTOB, MOJYyYa€MbIX IPH PEUICHUU
pPa3IMYHBIX YPAaBHEHHM, HEPABEHCTB M MX CUCTEM MPU PELICHUM 3a4a4 JAPYIUX
y4eOHBIX MPEIMETOB;

- COCTAaBIIAATh W pPEIIaTh YPAaBHEHHS U HEPABEHCTBA C MapaMeTpaMu IpU PEIICHUU
3a/1a4y APYTUx y4eOHBIX IPEIMETOB;

- COCTaBJISITb YPaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIHMCHIBAIOIIUE PEATBbHYIO
CUTYaLMIO WK NPUKIAJIHYIO 3a7a4y, HHTEPIPETUPOBATH NIOJIYUYEHHBIE PE3YJIbTATHI;

- HWCHOJIb30BATh NPOTPAMMHBIE CPEACTBA MPU PELUICHUU OTHAEIbHBIX KJIACCOB
YpPaBHEHUW 1 HEPABEHCTB

Dynkuyuu



Y44 BnaneTh MOHATHUSMU: 3aBUCUMOCTh BEJIMYMH, (QYHKITUS, apTYMEHT M 3HAYCHUC
¢yHKUIMM, O0OJACTh ONpENENeHUs] W MHOXKECTBO 3HAUYe€HUW (yHKUUHU, Tpadux
3aBUCUMOCTH, TpaguKk (QYHKIUH, HYJIH (YHKIUHA, TPOMEKYTKA 3HAKOTIOCTOSHCTBA,
BO3pacTaHWE HA YHCIOBOM IPOMEXYTKE, yObIBAHHME Ha YHCIOBOM MPOMEXYTKE,
HauOonplllee ¥ HaWMEHbIIee 3HauyeHHEe (YHKIMM Ha YHCIOBOM MPOMEXKYTKE,
nepuoandeckas pyHKIus, epruoa, YeTHAs U HeYeTHAs (PYHKIIMH; YMETh MIPUMEHSTh
OTH TIOHATHUS MIPU PEIICHUH 3a]1a4;

- BJIQJICTh MOHATHEM CTETCHHas (PYHKIMS; CTPOHUTH €€ TpaduK U yMETh MPUMEHSTH
CBOMCTBA CTENICHHOW (DYHKITMU NIPH PEIICHUU 3a]1a4;

- BJIQJICTh TOHITHSIMU MOKa3aTeIbHAS (DYHKIIUS, SKCIIOHEHTA; CTPOUTh UX IpadUKU U
YMETh MPUMEHSTh CBOMCTBA MOKA3aTEILHON (YHKIIUU TIPH PEIICHUN 3a]1a4;

- BJIQJICTh TOHATHEM Jorapudpmuyeckas (yHKIHS, CTPOUTHh €€ T'paduK M yMETh
NPUMEHSTH CBOMCTBA JIOrapu(PMUICCKON QYHKIIUN TIPU PEIICHUH 3a/1a4;

- BJIAJICTh MTOHATUSAMH TPUTOHOMETPUYECKUE (DYHKIIUH;, CTPOUTH UX TpaHUKU U yMETh
NPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (YHKIIUI MTPU PEIICHUH 3a]1ay;

- BJIQJIETh TIOHATHEM oOpaTHas (GYHKIUS;, MPUMEHSATH TO MOHSATHE NMPHU PEHICHUU
3ajay;

- TMIPUMEHSATH TIPU PEIICHUHU 3a]lad CBOMCTBA (YHKIHUI: YETHOCTH, MEPUOAUIHOCTD,
OTPaHUYECHHOCTH;

- MPUMEHSATH MPHU PEIICHUH 3a/1a4 NMpeoopa3zoBanus rpadukoB G yHKIIHIA;

- BJAAETh TIOHATHSIMHU YHUCJIOBas IMOCJIEAOBATEILHOCTh, apudMeTuyeckas U
reoMeTpuyecKas porpeccus;

- TPUMEHSATh TPU PEIICHWH 3aJad CBOWCTBA M TPHU3HAKH apuDMETUUECKOU U
F€OMETPUUECKON TPOrPECCUM.

¥Y45- BnageTh MOHATHEM aCUMITOTHI M YMETh €ro MPUMEHSTh NP PEIICHUH 3a]1a4;

- TPUMEHSATh METOIBl PEIICHHs] MpocTermux audepeHnnanbHbIX ypaBHEHUH
MEPBOT0 U BTOPOTO MOPSIKOB

B moBcenHeBHOM KU3HU U TIPU U3YYCHUU JPYTUX YICOHBIX MPEIMETOB:

Y46 onpenensats no rpadukaM M MCHOJIB30BaTh JJI PEIICHUS MPUKIAIHBIX 3a7ad

CBOWMCTBAa pEajbHBIX MPOIIECCOB U 3aBUCHUMOCTEH (HAWOOJBIINE W HAUMEHBIINE



3HAQYCHUS, TPOMEKYTKH BO3pacTaHUsi M YyObIBaHUA (YHKIMH, TPOMEKYTKH
3HAKOIMOCTOSTHCTBA, aCUMIITOThI, TOYKH Meperuda, nepuos 1 T.11.);
- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYyaluH;
- ompenensaTh Mo rpadukaM MPOCTEUINHE XapaKTEPUCTUKU TEPUOAUUECKUX
MIPOIIECCOB B OMOJIOTHH, IKOHOMHUKE, MY3bIKE, PAAHOCBI3H U Jp. (aMIUIUTYa, IEPUOJ
U T.II.)

Dnemenmovl mamemamuyueckozo anaau3a
Y47 Bnaners noHsTHEM OECKOHEYHO YOBIBAIOIAsi reOMeTpuuecKasi Mporpeccust u
yMETh IPUMEHSThH €T0 MPU PEIICHUU 3a]aY;
- IPUMEHSITH JJIs1 PELICHUS 3a7]a4 TEOPUIO MPEIEIIOB,;
- BJIAJETh IOHATUIMH OECKOHEYHO OOJIbIIINE M OECKOHEUHO MaJjble YHCIJIOBEBIE
MOCJICIOBATEIBHOCTH M YMETh CPaBHUBATh OECKOHEYHO OOJbIIHE W OECKOHEYHO
MaJible MOCJIe0BATSIHLHOCTH;
- BJIAJICTh MOHATUSIMU: TIPOU3BOAHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKIINY;
- BBIYUCIISATH MPOU3BOAHBIC dJIEMEHTAPHBIX (PYHKIIUNA U UX KOMOWHAITU;
- UCCJIeIOBAaTh (PYHKIIMM HA MOHOTOHHOCTh M DKCTPEMYMBI;
- CTPOUTH TpaUKH U IPUMEHSATH K PEIICHUIO 3a]1a4, B TOM YHCJIE C TTapaMeTPOM;
- BJIAJIETh OHATHEM KacaTelnbHas K Tpaduky QYHKIIUHA U YMETh MPUMEHSTh €ro Ipu
pEIIEHUM 3a1a4;
- BJIAJICTh MOHATUSAMH MepBoOOpazHas QyHKIUS, ONIPEICIICHHBIM HHTETPAJ;
- MpUMEHATH TeopemMy HrroToHa-JIeliOHMIa 1 ee CIeACTBUS JIs pelIeHHs 3a/1ay.
Y48 cBoOOIHO BIIaJIETh CTAHIAPTHBIM amIapaToM MaTeMaTHYeCKOro aHaliu3a s
BBIYUCIICHUS MPOU3BOIHBIX (DYHKITUN OJHOM TIEPEMEHHOM;
- CBOOOJIHO MPHUMEHATH ammapar MaTeMaTHYeCKOTO aHaluu3a JJIsd HCCICAOBaHUS
GyHKIHH ¥ TOCTpOSHHS TpauKOB, B TOM YHCJIE UCCIISOBAHNS Ha BBITYKIOCTb;
- OIIEPUPOBATH MOHATHEM NIEPBOOOPA3HON (HYHKITUH IS PEIICHUS 3314,
- OBJIAJICTh OCHOBHBIMH CBeJcHUsIMH 00 wuHTerpane Hprorona-JleliOHMIa u ero
NPOCTEHUIINX NPUMEHEHUSAX;
- ONIEPUPOBATH B CTAHJAPTHBIX CUTYAIUSIX MTPOMU3BOIHBIMH BBICIIUX MOPSIKOB;
- YMETb NIPUMEHSATH TIPH PEIICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX () YHKIIHM;

- YMETh IIPUMEHATHh IPU PELICHHUH 3a/1a4 TeopeMbl Belepmrpacca;



- YMETb BBINOJHATh MPUOTUKEHHBIC BBIYUCICHUS (METOIbl PELICHUS] YpaBHEHUH,
BBIYUCJICHUS OTNPEEICHHOTO HHTErpaia);
- yMEThb MNPUMEHATh MPWIOKEHHE MPOU3BOJHOM M OMNPENENIEHHOr0 HHTerpaiga K
pEIIeHUIO 3a/1a4 €CTeCTBO3HAHUS,
- BJIQJETh MOHATUSIMU BTOpasi IPOU3BOIHAS, BBIITYKIOCTh rpaduka PyHKIUUA U YMETh
uccnenoBaTh (PYHKIIMIO Ha BBITYKIOCTh
B noBceaHeBHOM KU3HU U MIPU U3YUYEHUU JIPYTUX YUCOHBIX MPEIMETOB:
Y49 pemats npukiaaHbie 3amadyd U3 Ouongoruu, (U3MKH, XUMHUHU, SKOHOMHUKU H
JIPYTUX MPEIMETOB, CBSA3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTHUK MPOIECCOB;
- UHTEPIIPETUPOBATH MOJYYCHHBIC PE3YJIbTATHI

Cmamucmuka u meopus 6epoAmHoCcmeil, 102UKA U KOMOUHAMOPUKA
Y50 OnepupoBaTh OCHOBHBIMHU OTHCATEIIBHBIMHU XapaKTEPUCTUKAMU YUCIIOBOTO
HaOopa, MOHATHEM TeHEepaIbHasi COBOKYITHOCTh U BHIOOPKOH U3 HEE;
- ONEPUPOBATH MOHATUSIMU: YACTOTA U BEPOSTHOCTh COOBITHSI, CyMMa U
IIPOU3BEICHUE BEPOSITHOCTEN, BBIYUCIISATh BEPOATHOCTU COOBITUI HA OCHOBE
MOCYETa YHCJIa HCXOJIOB,
- BJIaJICTh OCHOBHBIMH MOHATHUSAMH KOMOWHATOPUKH  YMETh UX MIPUMEHSTD MPH
pelieHnH 3a/a4;
- UIMETh IIPEJICTaBIECHNE 00 OCHOBaX TEOPHUHU BEPOSTHOCTEH;
- UIMETh TIPEICTABJICHNE O JUCKPETHBIX U HEMIPEPBIBHBIX CYYaHBIX BEIMUNHAX U
pacrpeielieHUsX, 0 He3aBUCUMOCTH CITyYailHbIX BEJINUUH;
- UMETb MPEJICTABICHUE O MATEMATHUYECKOM OKHJAAHUU U JTUCTICPCUH CITyYalHBIX
BEJIMYHH;
- UMETb MPEJICTABIICHUE O COBMECTHBIX PACIpeICICHUAX CIy4allHbIX BEJIMYNH;
- IOHUMATh CyTh 3aKOHA OOJIBIINUX YHCET M BEBIOOPOYHOTO METOa U3MEPCHHS
BEPOATHOCTEN;
- UMETb MPEICTABICHUE O HOPMAJILHOM pacIipeIeSICHUU U MpUMepax HOPMaJIbHO
pacnpeieICHHbIX CIy4YailHbIX BEJTUYUH;
- UMETh MPEJACTABICHUE O KOPPETSAIMHU CTyIalHBIX BEIMYHH.

Y51 umets npencTaBiaeHUE O UEHTPAIBHON MIPEAEIBHON TEOPEME;



- UMETh NIPEICTaBICHUE O BHIOOPOYHOM KOA(DPUIIUEHTE KOPPETSALUU U JIMHEHHOM
perpeccuy;

- IMETb MPEACTABICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

- IMETb MPEACTABICHHUE O CBA3U IMIUPUUECKUX U TEOPETUUECKUX PACTIPEECTICHUM;
- IMETb MPEACTABJICHUE O KOAUPOBAHUM, TBOMYHON 3alMCH, JBOMYHOM JIEPEBE;

- BJIAJIETh OCHOBHBIMU MOHITUSIMU T€OpuHU rpados (rpad, BepiirnHa, pedpo, CTerneHb
BEPILHHBI, TYTh B rpade) U yMeTb MPUMEHATh UX MPU PEIICHUU 3a/1aY;

- IMETb MPEICTABJICHHUE O ACPEBbIX U YMETh NPUMEHSITh IPU PELICHUH 3a/1a4;

- BJIAJIETh IOHATHEM CBSI3HOCTb U YMETh MPUMEHSITh KOMIOHEHTBI CBA3HOCTH MPHU
pELIeHUH 3a/1a4;

- YMETh OCYHIECTBIATH MyTH MO pedpam, 00Xoabl pedep 1 BepiinH rpada;

- IMETb MPECTABJICHHUE 00 SMIIEPOBOM U raMUIBTOHOBOM MyTH, UMETh
NpeJICTaBIeHUE O TPYIHOCTH 3314l HaX0KICHUSI TaMUIITOHOBA MY TH;

- BJIQJICTh OHATHSIMU KOHEYHBIC U CYETHBIE MHOKECTBA M YMETh UX MPUMEHSTh MIPH
pElIeHUH 3a/1a4;

- YMETh IPUMEHSTh METOJI MAaTEMAaTUYECKON NHIYKIUH;

- YMETh NPUMEHSTh NPUHIH J[Upuxiie mpu peneHuu 3aaad

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU JPYTUX MPEIMETOB:

Y52 BBHIYUCIIATH WIN OIICHUBATH BEPOSITHOCTH COOBITHI B PeaIbHOM JKH3HU,

- BBIOUPATh METOIbI TTOAXOSIIETO MPEICTABICHUS U 00pabOTKH TaHHBIX
Texcmoewie 3a0auu

Y53 Pemate pa3zHble 3aa41 NOBBIILIEHHOW TPYAHOCTH;

- aHaJTM3UPOBATh YCIOBUE 3a/1a4H, BRIOUPATh ONTUMANILHBIN METOJT PEIICHUS 3aa49H,
paccmaTpuBasi pa3JIMYHbIE METO/bI;

- CTPOUTH MOJIENIb PEUIEHUS 3a]1a4M, IPOBOAMTH JI0KA3aTEIIbHBIE PACCYXKAECHUS IIPU
pELICHNH 3aa4H;

- pemaTh 3a7a4u, Tpedyrolue nepedopa BapuaHTOB, MPOBEPKHU YCIOBHIA, BEIOOPA
ONTUMAJIBHOTO PE3YNIbTATA;

- aHAJM3UPOBATh U UHTEPIIPETUPOBATH MOJIYUYEHHBIE PEIICHHUS B KOHTEKCTE YCIOBUS

3aJgadu, BBI6I/IpaTB peuiCHusA, HC IMIPOTUBOPCHAIINC KOHTCKCTY,



- IEPEBOIUTH MPU PEIICHUHN 3a1a4i HH()OPMALUIO U3 OJHON (POPMBI 3aIKCHU B
IPYTYI0, HCTIOAB3YS IPU HEOOXOJUMOCTH CXEMBI, TaOIUIbl, TPaQUKU, AUATPAMMBI.

B noBceHeBHOM KU3HU U ITPU U3YYEHUHU JIPYTUX MPEIMETOB:

Y54 pemate npakTUYECKUE 3a/1a4 U 3a1a41 U3 JPYTUX NPEIMETOB

T'eomempus

YSS Biazgers reoMeTpUUYECKUMU IMOHATUAMU IIPU PELICHUM 3a1a4 U IIPOBEICHUU
MaTeMaTUYECKUX PACCYKACHUN;

- CaMOCTOSITENIbHO  (OPMYJIMPOBATH  OMNpPENENCHUsT TIEeOMETPUYECKUX  uUryp,
BBIIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBaX M NMPU3HAKAX F€OMETPUYECKUX (UTYp U
000OCHOBBIBaTh WJIM ONPOBEPraTh UX, 0000IATh UM KOHKPETU3UPOBATH PE3YJIbTAThHI
Ha HOBBIX Kjiaccax (uUryp, NPOBOJAUTh B HECIOXKHBIX CIIy4asx KIacCHU(PUKALIUIO
Guryp no pazamyHbIM OCHOBAHUSIM;

- HCCNe[oBaThb  YEPTEXH,  BKIOYas  KoMOWHauuu  Quryp,  U3BIEKaTh,
UHTEPIPETUPOBaTh W MPeoOpa3oBbIBaTh HWHGOPMAIUIO, MPEJCTABICHHYIO Ha
yeprexax;

- pemaTh 3a1a4u reOMETPUUYECKOr0 COJEpKaHMUs, B TOM YHCIE B CUTyallUsX, Korja
QJITOPUTM PELICHUs] HE CIIEJyeT SBHO U3 YCJIOBHUS, BBIIOJHATH HEOOXOAMMBIE AJIs
pelIeHusT 3aJadd  JOIOJHMTENBHBIE ITOCTPOEHHUS, HCCIEA0BATh BO3MOXKHOCTH
NpUMEHEHUs TeopeM U (HopMyI1 JUIsl pelieHus 3a/1ay;

- yMeTb (HOPMYIHPOBATh U JOKA3bIBATh T€OMETPUUECKHUE YTBEPKIACHMUS;

- BJIAJIETh NOHATUSAMHU CTEPEOMETPUM: IpU3Ma, MapajuleJenunes, NTUpaMHJa,
TETPadaP;

- UMETh MPEACTaBICHUS 00 aKCMOMax CTEPEOMETPUU U CIIECIACTBHUIX U3 HUX U YMETh
IIPUMEHSATH UX IIPU PELICHNUH 3a/a4;

- YMETb CTPOUTH CEYEHHS] MHOTOI'PAaHHHUKOB C MCIOJIb30BAHUEM PA3JINYHBIX METOOB,
B TOM YHUCJIE U METOAA CJIENIOB;

- MUMETh NPEJCTABICHUE O CKPEUIMBAIOLIMXCS MPSMBIX B IMPOCTPAHCTBE U YMETh
HaXOJUTh yroJl U PACCTOSHUE MEKY HUMM;

- NPUMEHATH TEOPEMBI O MAPALIETBHOCTH MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
IIPY pELIEHUU 3a]1a4;

- YMETb NMPUMEHSTh MapajuieibHOE MPOSKTUPOBAHUE ISl U300paxeHus Quryp;



- YMETh MPUMEHATh NEPHECHAUKYJIAPHOCTH MPSAMON M IUIOCKOCTH NPU PEMICHUU
3a1ay;

- BJIQJICTh MTOHATUSMHU OPTOTOHAIBHOE MPOEKTUPOBAHNUE, HAKIOHHBIE U UX MPOEKIINH,
YMETh IPUMEHSITh TEOPEMY O TPEX MEPIEHIUKYIISIpaX NpU PEUICHUU 3a1aY;

- BJAQJETh TOHATHUSAMHM PACCTOSIHUE MEXIy (urypamMmu B TPOCTpPaHCTBE, OOIIMIA
NEePIEHAUKYJIAP ABYX CKPEUIMBAIOIIMXCS MOPSIMBIX W YMETh MNPUMEHITh MX MpHU
pelieHny 3aaad;

- BJIQJIETh MOHATHUEM YTOJ MEXKAY MPAMON M IUIOCKOCTbIO U YMETh MPUMEHSTH €ro
[P PELLICHUH 3a]1ay;

- BIAQJAETh TOHATUSIMH JABYIPAaHHBIA  Yroji, VYrojl MeEXAy IUJIOCKOCTSIMH,
NEPIEeHAUKYIAPHBIC NIOCKOCTU U YMETh MPUMEHSTh UX MPU PEILICHUU 3a/aY;

- BJIQJAETh TMOHATUSIMU MpU3Ma, MapajUleenune] W MPUMEHITh CBOWMCTBA
napajuiesienune1a Npyu pelieHn! 3a1ay;

Y56 Nmets npencraBieHre 00 akCHOMAaTHYECKOM METO/IE;

- BJIAJETh IOHATUEM TIE€OMETPUYECKHUE MECTa TOYEK B IPOCTPAHCTBE U YMETh
IIPUMEHSATh UX IS PELICHUs 3a/1a4;

- YMETh IPUMEHSATH Ul PEIICHUs 3aJad CBOWCTBA IUIOCKUMX U JBYI'PaHHBIX YIJIOB,
TPEXTPAHHOTO YIJia, TEOPEMBI KOCUHYCOB U CHUHYCOB JUISI TPEXTPAHHOTO YIJIa;

- BJIQJICTh IOHATUEM NEPICHAUKYISPHOE CEUYCHUE NMPU3MBI U YMETh MPUMEHSTH €TI0
IIpY PELICHMH 3a/1a4;

- UMETh MPEJICTABICHUE O JBOMCTBEHHOCTH MPABUIIBHBIX MHOTOIPAHHUKOB;

- BJIAIETh MOHATUSAMH LEHTPAJIBHOE U MapajuIeIbHOE TPOCKTUPOBAHUE U IIPUMEHSTH
UX IIPU MOCTPOCHUM CEYEHUN MHOTOI'PAHHUKOB METOJIOM IIPOEKIU;

- UMETh NPEICTABICHHUE O PA3BEPTKE MHOTOTPAaHHMKA M KpaTyaWlleMm IIyTH Ha
IMOBEPXHOCTH MHOTOTPAHHUKA;

- UMETH MPEICTABICHUE O KOHUYECKUX CEUEHUSIX;

- UMEThb NpEACTaBJIE€HUE O Kacaroluxcsa chepax U KOMOMHAIIMU TeJl BpalleHUS U
YMETh IPUMEHSATh UX IIPU PELICHUU 33134,

- IPUMEHSTH MPU PEIICHUU 33a/1a4 POPMYITy pacCTOSHUS OT TOYKHU JI0 TIIOCKOCTH;

- BJIaJIETh Pa3HbIMU CIIOCOOAMU 3aJlaHUsI MPSIMON YPaBHEHUSIMU U YMETb NMPUMEHSTh

MIpU PEIICHUU 33/1a4;



- MPUMEHSTh MPU PEIICHUH 3aJlady U JI0Ka3aTEIbCTBE TEOPEM BEKTOPHBINM METOH U
METOJI KOOP/INHAT;

- UMETh TMpeJCTaBlIeHHe 00 akcuoMax o00bema, MPUMEHITh (opMysbl 00BEMOB
MPSAMOYTOJIBHOIO MapaAJUICIECUIENA, TPU3MbI U TUPAMUIbI, TETPA3Apa NPU PELICHUN
3a1ay;

- PUMEHSTh TEOPEMbI 00 OTHOIICHUSIX 0O0BEMOB MPU PEIICHUH 33]1a4;

- IPUMEHATh WHTETpas ISl BBIUKUCICHUS OOBEMOB M MOBEPXHOCTEH TeN BpallleHUS,
BBIUKCIIEHUS IJI0MIAU C(hEepUIECcKOro nosca u oobema 1mapoBoro ciosi;

- UMETh MPEJCTABICHUE O JIBUKCHHSAX B MPOCTPAHCTBE: MapaIeIbHOM IEpPEHOCE,
CUMMETPUU OTHOCHUTEJIIBHO IUIOCKOCTH, IEHTPAJIbHOWM CUMMETPUHU, IOBOPOTE
OTHOCHUTEJIBHO TPSIMOM, BUHTOBOM CUMMETPUU, YMETh MPUMEHATh UX NPU PEUICHUH
3a1ay;

- UMEThb MPEICTABICHUE O TJIOMIAA1 OPTOTOHAIBLHOMN MPOEKIUY;

- UMETb TPEJACTABICHHE O TPEXTPAaHHOM W MHOTOTPAHHOM yIj€ W TPUMEHSTh
CBOMCTBA IUIOCKUX YIJI0B MHOTOTPAHHOTO yIJIa IPH PELIEHUH 3a1aY;

- UMETh TPEJCTaBICHUS O TMpeoOpa3oBaHUU TNOJ00MsS, TOMOTETMM W YMEThb
OPUMEHATH UX [IPU PEUICHUH 3a/1ay;

- YMETh pemaTh 3aJa4M Ha TUIOCKOCTH METOJaMU CTEPEOMETPUH;

- YMETh IPUMEHSTH GOpMYIBl 00HEMOB MPHU PEIICHUH 3a/1a4

Y57 - BmaneTh MOHATHEM MPAMOYTOJbHBIA MapajuieICnuIel U MIPUMEHITh €ro Ipu
pelieHnuy 3a1ay;

- BJIQJETh MOHATUIMU NUPAMUAA, BUIbl TUPAMHUJL, JIEMEHThI IPABUIBHON MUPAMHUIbI
Y yMETh MPUMEHSTH UX IIPU PEIICHUH 3a]1ay;

- UIMETh IIPEICTaBICHUE O TeOpeMe Dijiepa, MpaBUIIbHbBIX MHOTOIPAHHUKAX;

- BJIaJIETh MOHATHEM IUIOUIAU TOBEPXHOCTE MHOTOIPAHHUKOB U YMETh MPUMEHSITh
€ro Mpu pelieHuu 3aaauy;

- BIIQJICTh TIOHSTHSIMU Tella BparieHus (IIIHHIP, KOHYC, map u chepa), uX CEUCHHS U
YMETb MPUMEHSTh UX NP PEIICHUH 3a]1a4;

- BJIaJIETh MOHSTUSIMU KacaTelbHbIC MPSMbIE U IUIOCKOCTU U YMETh MPUMEHSATH W3

MIpU PEIICHUU 33/1a4;



- UMETh MPEJCTABICHUS O BIIMCAHHBIX U OMUCAHHBIX C(hepax U yMETh IPUMEHSITh UX
MIpY PEILLICHUY 3a/aY;

- BIIQJIETb TMOHATUSIMU O00bEM, OOBEMbl MHOTOIPAHHUKOB, TENI BpalleHUs U
MPUMEHATH UX MPU PEUICHUM 33134,

- UMETh MPEJCTABICHUE O PA3BEPTKE LWIMHJIPA U KOHYCA, IJIOUIAAX MMOBEPXHOCTHU
HWIMHAPA U KOHYCA, YMETh IPUMEHATh UX MPU PEIICHUU 3aaY;

- UMETh MpEeJICTaBICHUE O IUIOMAaAu chepbl U yMETh MPUMEHSTh €ro MPHU PEIICHUU
3ajad;

- YMETh peniaTh 3a7a4i Ha KOMOWHAIIMY MHOTOTPAHHUKOB U TEJI BPAIllCHHUS;

- UMETh TpEACTaBICHUE O MOAOOMH B MPOCTPAHCTBE M yMETh pelllaTh 3ajJaud Ha
OTHOIIIEHHE 00BEMOB M IUIONIAeH TOBEPXHOCTEH MOAOOHBIX UTYP.

B noBce1HEBHOM )KU3HU U NIPU U3YUEHUHU IPYTUX TPEIMETOB:

Y58 cocraBnATh € HCIHOJIB30BAHHEM  CBOMCTB  IeOMETpUYECKUX  (Uryp
MaTeMaTUYE€CKUE MOJENM JJIsl PEIICHUS 3a/1a4 MPAKTUYECKOTO XapaKTepa U 3aaad U3
CMEXHBIX JUCLIMIUIMH, HCCIEIOBaTh IOJYyYEHHBIE MOJEIM M HMHTEPIPETUPOBATH
pe3yabTaT

Bexkmoput u koopounamat 6 npocmpancmee

Y59 BrnageTrs NOHATUSIMHU BEKTOPHI U UX KOOPIMHATHI;

- YMETbh BBITIOJIHATH OIEpAIMU HaJl BEKTOPAMU;

- UCIIOJIb30BaTh CKAJIAPHOE MPOU3BEACHUE BEKTOPOB MIPU PELICHUH 3a/1aY;

- MPUMEHSATh YPaBHEHHE TUIOCKOCTH, (OPMYJTY PACCTOSHHUS MEXKTy TOUKAMH,
ypaBHEHHE chephl IPH PEIICHUH 3a]1a4;

- IPUMEHATH BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPHU PEIICHUH 3a1a4

Y60 nHaxoauTh 00BEM MapajuIeIenuIea U TeTpadapa, 3aJaHHbIX KOOPAUHATAMH
CBOMX BEPIIINH;

- 33J1aBaTh NMPSIMYIO B TPOCTPAHCTRE;

- HAXOAUTh PACCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH B CUCTEME KOOPIMHAT;

- HAXOJAUTh PACCTOSIHUE MEXKY CKPEIIUBAIOIIMMHUCS MPSIMBbIMU, 33 ITAHHBIMU B
CHUCTEME KOOPJIMHAT

Hcemopua mamemamuxu

Y61 MeTh npeacTaBICHUE O BKIIAAE BBIIAIONIUXCS MATEMATUKOB B PA3BUTHE HAYKH;



- IOHUMAaTh POJIb MAaTEMATUKU B pa3BUTHHU Poccun

Memoovt mamemamuxu

Y62 - lcnonb3oBaTh  OCHOBHBIE  METOABI  JOKA3aTENbCTBA, IPOBOJUTH
J0Ka3aTeIbCTBO U BBINOJIHATH OMPOBEPIKEHUE;

- IPUMEHATHh OCHOBHBIE METO/Ibl PEILICHHUS MATEMAaTUYECKHUX 3a]1ay;

- Ha OCHOBE MAaTE€MaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh
KpacoTy U COBEPILIEHCTBO OKPY>KAIOIIEr0 MUPA U MPOU3BEECHUN UCKYCCTBA;

- TOpPUMEHSTh  NPOCTEHIIME  MpPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEHICHUN MAaTEMaTUYEeCKUX 3a/1aY;

- TOJb30BaThbCAd MPUKIATHBIMU TPOrpaMMaMyd W MpOorpaMMaMy  CHMBOJIbHBIX
BBIUMCIICHUHN IS UCCIIEIOBAaHUSI MAaTEMATUYECKUX 00OBEKTOB

Y63 npuMeHsTh MaTeMaTHUYeCKHEe 3HAHUS K HCCIEAOBAHMIO OKPYXKAIOIIEro MHpa

(MonenupoBaHnue GU3NIECKUX MTPOIIECCOB, 3a1a9l SIKOHOMHUKHU



4. COAEPXKXAHUE YYEBHOI'O IIPEAMETA

HaumenoBanue pa3aejioB U
TEM

Coaepikanue yueOHOro Matepuasa u GopMbl OpraHu3anuu
AeSITeJIbHOCTH 00y4YaloIMXcst

Aunre0Opa u Havasia aHaIu3a

[ToBTOopenue. Penienue 3a1a4 ¢ UCMOJIb30BAHUEM CBOMCTB YHCEN U
CHUCTEM CUMUCJIEHUS, IETMMOCTH, JI0JIEN U YaCTEH, TPOLIEHTOB,
MOJyJiel uyncell. Penmienue 3a1a4 ¢ UCMoab30BaHUEM CBOMCTB
CTENEHENW U KOPHEW, MHOIOWIEHOB, IPe0Opa30BaHuil MHOTOUJIEHOB
U 1poOHO-pallMOHATIbHBIX BhIpaXKeHU. Perienue 3aqau ¢
WCIIOJIb30BAHUEM TPALYCHOM MEPBI yria. MoyJib YHCIIa U €T0
cBolicTBa. Pemenue 3a1a4 Ha IBMKEHHE U COBMECTHYIO padoTYy,
CMECH U CILJIaBbl C IOMOIIBIO JIMHEHHBIX, KBaAPATHBIX U IPOOHO-
palMOHANBHBIX YPABHEHUH U UX cUCTEeM. Penienune 3aa4 ¢
IIOMOIIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHOMN
NEPEMEHHOM, ¢ MPUMEHEHUEM N300pakKEeHUsI YUCITIOBBIX
IIPOMEXKYTKOB. Pelrenne 3a1ay ¢ MCNoJIb30BaHUEM YUCIIOBBIX
¢yHKUM U ux rpagukoB. Mcnonb3oBaHue CBONCTB U rpapKOB
JUHENHBIX U KBaJIpaTUUHBIX (QYHKIIHMHI, 00paTHOM
MPONOpLUHOHANBHOCTH U (pyHKIMH . ['padpuueckoe pemienue
YpaBHEHUH U HepaBeHCTB. Mcnonb30BaHue onepanui Hal
MHO>KECTBAMHM M BBICKa3bIBaHUSMMU. VICTIOIB30BaHNE HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJJHOM IMEPEMEHHOM, YHCIOBBIX
MIPOMEXKYTKOB, UX 00beMHEHM U niepecedennil. [Ipumenenue npu
pelieHny 3a/1a4 CBOMCTB apru(pMETHUECKON U TEOMETPHUIECKOI
MIPOTPECCUU, CYMMHUPOBAHUSI OECKOHEUHOM CXOSIICHCS
TE€OMETPUYECKON IIPOTPECCHH.

MHoxecTBa (YHCIIOBBIE, TEOMETPHIECKUX (PHUTyp).
XapakTepuCcTUIECKOE CBOMCTBO, DIIEMEHT MHOYKECTBA, ITyCTOE,
KOHEYHOE, 0eCKOHEUHOEe MHOXKeCTBO. CrIoCOOBI 3aJaHHsI MHOXKECTB
[TogmHuo)ecTBO. OTHOIIEHUS TPUHAIIEKHOCTH, BKIIFOUECHHS,
paBeHcTBa. Onepauuu Hag MHOKecTBamu. Kpyru Ditnepa.
Koneunble 1 OeCKOHEUHbIE, CYETHBIE U HECUETHbIE MHOXKECTBA.
VcTuHHBIE U JI0KHBIE BBICKA3bIBAHUSI, ONIEpaIlUU HaJl
BbICKa3bIBaHUSIMU. AnreOpa Bhicka3biBaHUi. CBsI3b BhICKa3bIBAaHUI
¢ MHO>KecTBaMu. KBaHTOpPBI CyIIIECTBOBAHUS 1 BCEOOIIHOCTH.
3akoHbl JJOTUKU. OCHOBHBIE JIOTUYECKHE MpaBuiIa. Pemienue
JIOTUYECKHX 33/1a4 C UCIOJIb30BAaHUEM KpPYroB Diljiepa, OCHOBHBIX
JIOTUYECKHUX ITpaBuUJl.

YmozakmtoueHus. OG0CHOBaHUS U I0Ka3aTeIbCTBO B MaTEMaTHKE.
Teopembl. Buibl MaremMaTUUECKUX YTBEPKIACHUN. Bubl
JI0Ka3aTelbcTB. MaremaTnieckass MHAYKIUS. Y TBePKIACHUS:
oOpaTHOe JaHHOMY, IPOTHUBOIIOJI0KHOE, 0OpaTHOE
MPOTUBOMOJIOKHOMY JaHHOMY. [IpHU3Hak u cBONCTBO,
HEO0OXOUMBIE U JTOCTATOYHBIE YCIOBHSL.

OcHoBHas TeopeMa apudmeTuku. OCTaTKU U CPaBHEHUSI.
Anroputm EBknuga. Kuraiickast Teopema 06 ocratkax. Mamas
teopema depma. q-uuHbIe cucTeMbI cuncienus. OyHkuusa Ditnepa,
YHCJIO U CyMMa JIETTUTENe HaTypaibHOTO YHUCIIA.

Pannannast mepa yria, TpMroHOMETpUYECKast OKPYKHOCTb.
Tpuronomerpuueckue GyHKIIHH YUCEN U YTIIOB. DOpMYIIbI
MPUBEJICHUS, CII0KEHHSI TPUTOHOMETPHYECKUX QPYHKIMMA, (HOPMYITBI




JIBOMTHOTO M IOJIOBUHHOTO apryMeHTa. [Ipeobpa3oBanue cymmel,
Pa3HOCTH B MPOU3BECHUE TPUTOHOMETPUIECKUX (DYHKIMIA, U
Ha000pOT.

Hynu QyHKIMH, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubounbuiee n Hanmensiee 3Hauenne pynkuuu. [lepuoanyeckue
(GYHKIIMM 1 HAUMEHBLIHHA niepruo1. YeTHbIe 1 HeYeTHBIC (DYHKITHH.
Oynknuu "npobHas gacTh yucia" y = {X} u "nenas 9yactp yucia" y
= [x].

Tpuronomerpudeckne GyHKIIUU YUCIOBOTO apIYMEHTa Y = COS X, Y
=sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduKu
TPUTOHOMETPHUYECKUX (PYHKIIUH.

OOpaTHble TpUrOHOMETpHUUYECKHE (DYHKIMH, UX TJIaBHbIE 3HAUYEHUS,
cBoOlcTBa U rpa@uku. TpUroHOMETpHUECKHUE ypaBHEHUSI.
OpaHOpoIHBIE TPUTOHOMETPUYECKUE YpaBHEHUs. Perenue
IIPOCTENIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeitmme
CUCTEMBI TPUTOHOMETPUUYECKUX YPAaBHEHUH.

Crernenb ¢ AeHCTBUTENLHEIM IOKA3aTeIEM, CBOMCTBA CTEIICHH.
[IpocTeimme noka3zarenpHble YpaBHEHNS U HEPABEHCTBA.
[TokazarenbHas ¢pyHKIMA U ee cBoicTBa U rpaduk. Yucno e u
byHKIMS y = exX.

Jlorapudwm, cBoiicTBa sorapudma. JlecITHUHBIN 1 HATYpaTbHbBIN
norapudm. [IpeobpazoBanue morapuMUIECKUX BHIpAKEHUH.
JlorapudmMudeckue ypaBHeHUs 1 HEpaBeHCTBA. Jlorapudmuyeckas
GYHKIUS U €€ CBOWMCTBA U rpaduK.

Crenennas GyHKIUA U €€ CBOMCTBA U rpaduk. ppannmoHaibHbIe
YPaBHEHUS.

[IepBr4YHBIC IPEACTABIECHUS O MHOKECTBE KOMIUIEKCHBIX YHUCEIL.
JIeCTBUS ¢ KOMIIJIEKCHBIMM YUCJIaMU. KOMIUIEKCHO CONpsIKEHHBIE
yuciaa. Molynb 1 apryMeHT yucia. TpuroHomerpudeckas popma
KOMIIIEKCHOTO YHClIa. Pelenne ypaBHEHUI B KOMILIEKCHBIX
4HClIax.

Merton nHTEpBaIoOB AJs pelieHus HepaBeHCTB. [IpeoOpazoBanms
rpauKoB QYHKIMHI: CIBUT, YMHOXKEHHUE Ha YMCIIO, OTPaXKEHUE
OTHOCHTEJIbHO KOOpAMHATHBIX ocell. ['pauueckue MeTo bl
pelLlIeHNs] ypaBHEHUI U HEPABEHCTB. PellleHne ypaBHeHU! U
HEPABEHCTB, COEPKAIUX IEPEMEHHYIO I10]1 3HAKOM MOYJIS.
CucTeMbl MOKa3aTeNbHBIX, JOrapu(PMUUECKUX U UPPALIM1OHATIBHBIX
ypaBHeHUH. CHUCTEMBI ITOKa3aTeIbHbIX, JJOTapU(PMUIECKUX U
UPPaLMOHAIILHBIX HEPABEHCTB.

B3aumuo o6patasie pynkuun. ['paduku B3auMHO 00paTHBIX
byHKIMA.

YpaBHEHMS], CHCTEMBI YPAaBHEHUH C IAPAMETPOM.

®opmyna bunoma HerotoHa. PenieHue ypaBHEHHI CTEIIEHU BBIIIE
2 crennanbHbIX BUIOB. Teopema Buera, Teopema besy.
[IpuBonMBIE M HENIPUBOAUMBIE MHOTOUJIEHBI. OCHOBHAs TEOpEMa
anreOpsl. CUMMeTprUyeckre MHOTowIeHsb!. Llenounciennsle u
1LIEJI03HAYHbIE MHOTOYJIEHBI.

HuodanToBsl ypaBHenus. Llennsie qpodu. Teopema @epma o
CyMME€ KBaJIpaToB.

CyMMBI U psi/ibl, METOIBI CYMMHUPOBAHHUS U MPU3HAKH CXOIUMOCTH.
Teopembl 0 IPUOIKEHUH JEHCTBUTENBHBIX YHCE




palOHaIbHBIMU.

MHo>xecTBa Ha KOOPAUHATHOM IJIOCKOCTH.

Hepasencro Koum-ByHskoBckoro, HepaBeHcTBo Mencena,
HEPABEHCTBA O CPEIHUX.

[Nonsitue npenena ¢pynkuuu B Touke. [lonarue npenena GyHKuuu B
O0eckoHeuyHOCTU. AcUMITOTHI Irpaduka GpyHKuuu. CpaBHEHME
0eckoHeuHO MabIX U OeckoHeYHO OonbimX. HempeprIBHOCTD
¢ynkiun. CBolicTBa HenpepbIBHBIX pyHKIMA. Teopema
Beitepmrpacca.

Huddepenunpyemocts GyHkiuu. [IponzBoaHas GyHKIUN B TOUKE.
KacarenpHas k rpaduky gynkmnun. ['eomerpuaeckuii u
¢duznyeckuii cMbica npou3BoAHON. [IpuMeHeHre npou3Bo AHOMN B
dusuke. [IpousBoansie snemenTapHbix GyHkuuid. [IpaBua

T depeHIrpoBaHUsL.

Bropas npousBoaHas, ee reoMeTpU4YeCKUi U GU3MUECKUN CMBICTT.
Touku skcTpeMyma (MakcUMyMa U MUHUMYMa). MccnenoBanue
3JIEMEHTapHBIX (PYHKIMN HA TOYKU IKCTPEMyMa, HauboJblIee U
HAaMMEHbIIIEE 3HAYCHHUE C TOMOIIBIO MPOU3BOIHOM. [locTpoeHue
rpadukoB QyHKUIMN ¢ TOMOIIIbIO MPOU3BOAHBIX. [IpuMenenue
MPOM3BOJHOM NIPU pelieHnu 3aaad. HaxoxaeHue s3kCTpeMyMOB
(GYHKIMI HECKOJIBKUX NTEPEMEHHBIX.

[TepBooGpa3nas. Heonpenenennsiit unterpani. [leppoodpasneie
aneMeHTapHbIX GyHKIUH. [1nomans KpuBOIUHEHHON Tpareuy.
®opmyna Hetorona-Jleitoauma. OnpeneneHHblid HHTErpall.
Beruncnenue minomaneit niaockux Guryp u 00beMoB Tell BpalleHus
C TIOMOIIBIO UHTErpaJa..

Mertoap! perieHus: GyHKIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

IIpakTnyeckune 3aHATHS
Ne 1-2 «Pemenne 3ama4 o Teme: [loBropenne 6a3ucHOTO
poeCCHOHAIBHO-3HAYNMOT'0 Kypca MaTeMaTHKA OCHOBHOM
IIKOJIBD.
Ne 3-6 «Pemrenue 3aga4 mo reMe: PanimoHalbLHEBIE YHCTIA))
No 7-8 «Pemenue 3amau no teme: MppanuoHaabHbIe YnCa»
Ne9-11 «Pemrenne 3agad mo reMe: MHOKECTBO J€HCTBUTEIBHBIX
Ypcen U IEWCTBUA HaJ HUMH.»
Ne 12 KontponbHas pabora Nel
Ne13-14. «cnonp30BaHu€ CBOMCTB CTENEHHU C PallMOHAILHBIM
MOKa3aTeJIeM MPU PEIICHUH MPAKTHYCCKUX 3aTaHUI
Ne15-16. «IIpumeneHue CBOMCTB CTENEHU C JEHCTBUTEIBHBIM
MOKA3aTeJIeM MPU PEIICHUH MPAKTUYECKUX 3aIaHUID»
Nel7-18. «cnonp30BaHue CBOKWCTB KOPHS HaTypaJbHON CTENEHU
MU PEIICHNUU aNreOpanvdecKuX BhIPaKEHUIN)

Ne19-20 Ilpeobpa3zoBaHuecTenieHe ¢ palUOHAIBHBIM U
Ne21-22.«IIpeobpazoBanue CTEIEHEN ¢ pPallMOHAJIbHBIM
JICHCTBUTEIIBLHBIM ITOKa3aTeIIeM)

Ne23-24«Pemenune norapuMUIECKUX BhIPAXKEHUI M0 OCHOBHOMY
TPUTOHOMETPUUECKOMY TOKIECTBY»

Ne25-26. «Apupmernueckue nqecTBUs ¢ TorapuGMUIECKUMU
BBIPOXKCHUSIMU

Ne27-28. «Apudmernueckue AeUCTBUS C JECITUYHBIMH U
HATypaJbHBIMU JIOTapupMaMu»)




Ne29-31. «IIpeobpa3oBanue norapupMHUUIECKUX BHIPAKCHUN
Ne32-34. «IIpeoOpa3oBanue anreOpanvdecKux BHIPAKECHUN

Ne 35 KonrtponwsHas pabota No2

Ne 36-37 «PanuoHanbHble ypaBHEHUS U CUCTEMBD»

Ne38-39 «MppanuoHanbHble HEPABEHCTBA U CUCTEMBD)

Ne 40-41 «Iloka3aTesnbHbIE HEPABEHCTBA U CUCTEMBI»

Ne 42 -43 «TpuronHomerpuieckre HEpaBEHCTBa»

Ne 44-45 «cnonp3oBanue cBOWCTB U rpaduKoB PyHKIMHI npu
pelIeHNH YpaBHEHUI U HEPABEHCTB)

Ne 46 KontpoisHast pabora Ne3

Ne83-84 «Panmannas Mmepa yria.»

Ne85-87 «@opMyibl IpUBEACHUS

No88-89. «DopMynbl yIBOCHUS.

Ne90-91 «PopMybl MOJTOBUHHOTO YIIIa.

Ne-92-94 «IIpeoOpazoBaHus MPOCTEHITUX TPUTOHOMETPUIECKUX
BBIPAKCHUI.

Ne95-96 «ApkcuHyc, apKKOCUHYC, ApKTaHT'€HC.)»

Ne 97-98«Pemenne npocTeHIMX TPUTOHOMETPUUECKUX
YpaBHEHUI»

Ne99-100» Penienne TpUroHOMETPUYECKUX YPABHEHUI»
Nel01-102 «Pemenne npocTeMIMX TPUTOHOMETPHUUECKHUX
HEpaBEHCTB

Nel103-104. «Pemenne TpPUroHOMETPUYECKUX HEPABEHCTBY»
Nel106-107 «Peuienrie TPUrOHOMETPUYECKUX CUCTEM YPABHHID)

Ne108 Kontposbhas padota Ne 7

Nel109-113 «O6nacTh onpeneseHus 1 MHOYKECTBO 3HAUCHUI.
Nel14-115 «IToctpoenue rpadhukoB GyHKITHH, 3aJaHHBIX
Pa3IUYHBIMU CIIOCOOAMU»

Ne 116-117 «MOHOTOHHOCTE, YETHOCTh, HEUYCTHOCTD,
OTPaHUYEHHOCTb, EPUOJUUHOCTD)»

Neo 118-119«IIpomMexyTku BO3pacTaHus U yObIBaHHUS, HAHOOJIbIIICE
Y HaMEHbIlIee 3HAYCHUSI, TOUKHU SKCTPEMYMa.»

Ne 120-121 «ApudMernueckue ornepanuu HaJ GyHKITASIMI)

No 122 -123 «O06patnbie QyHKIIHN.

Neo 124-125 «Crenennslie, Mmoka3aTenbHbIC, JOTapuPMUUECKUE U
TPUTOHOMETPHUYECKUE (DYHKITUI

Nel26 Koutponbhas pabota Ne8

No 142-143 «[lonsiTie 0 MpOU3BOHOM

Ne 144-145 «IIpenenst GyHKITTN

Ne 146-147 «I'eomeTpuueckuit 1 PU3NIECKUIT CMBICIL.»

Ne 148-149 «YpaBHeHue KacaTelbHOU K TpaduKy GHyHKIITN

Ne 150-151 «Dopmynbl HaX0XkKAEHUS TPOU3BOTHOM»
Ne 152-153«IIpou3BoiHBIE OCHOBHBIX IEMEHTAPHBIX
byHKIMID
Ne 154-155«IIpumeHenne Mpon3BOJHON K HCCIIEI0OBAHUIO
(GYHKIMI 1 TOCTPOEHUIO rPaUKOB
Ne 156-157 «IIpumepsl HCIIOJIB30BAHUS TPOU3BOJHON JJIs
HAaXO0X/ICHUsl HAaWIy4dllIEero PeEeHUs B IPUKIAAHBIX 3aa4ax»
Nel158 «Konrtponbnas padora» Nel0

Nel159-160«IIpaBuna HAX0XKAECHUS IEPBOOOPAZHBIX»
Ne 161-162 «Ilnomanp KpUBOJIMHENHON TpaneLyumn»
Ne 163-166 «Bpruncienre HHTErpagoB»




Ne 167-169 «Bbrurcnenue iomaaei ¢ moMOIIbIO HHTETPAIOB)»
Ne 170-172 «IIpumeHeHue MPOU3BOIHON M MHTErpaja K PeLICHUIO
IPAKTUYECKUX 3a/1a4»

Ne 173 «IIpuMeHeHne UHTETpaIoB»

Nel74-175 «IlpakTueckoe NpUMEHEHNE UHTETPAJIOBY

Nel76 «Kontponbnas padora» Nell

I'eomerpus

[ToBTOpenue. Permenune 3a1a4 ¢ UCTIOIB30BaHUEM CBOWCTB (QUTYP
Ha IJIOCKOCTHU. Pelenne 3aa4y Ha J0Ka3aTesIbCTBO U IIOCTPOECHUE
KOHTpIpuMepoB. [IpuMeHeHne NpoCTeNINX JTOTUYECKUX TIPABUIL.
Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJIbHUKAX, (PaKTOB,
CBA3aHHBIX C UCTBIPEXYTIOJIbHUKAMU. Pemenne 3a1a4 C
HUCIIOJIBb30BaHHUEM q)aKTOB, CBA3aHHBIX C OKPYXHOCTSAMM. Pemenne
3ala4 Ha U3MCPCHUA Ha IJIOCKOCTH, BBIYUCIICHUA JJIMH U
riomaaei. Pemenue 3agaq ¢ MOMOIIBIO BEKTOPOB M KOOPIMHAT.

Harnannas crepeomerpus. [Ipu3ma, napaisienenure, mupaMuia,
TeTpa’p.

OcHOBHBIE IOHATHS T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI
CTepeoOMeTpUH U cieAcTBUs U3 HUX. [lonarue o0
AKCHOMAaTHYE€CKOM METO/IE.

Teopema Menenas miist terpadapa. [loctpoenue ceuenui
MHOTOTPaHHUKOB METOJOM ciel0B. LleHTpaibHoe
npoektupoBanue. [loctpoeHne ceueHnii MHOTOTPaHHUKOB
METOJIOM MPOEKITUH.

CkpemuBaroniyecs npsMbI€ B IPOCTPAHCTBE. YTOJI MEKIY HUMHU.
MeTo1bl HAXOXKIACHHUS PACCTOSAHUN MEXKy CKPEIIUBAOIIIMMHUCS
IPSIMBIMHU.

Teopemsl 0 apaIeIbHOCTH NPSAMBIX U INIOCKOCTEN B
npoctpaHcTse. [lapanienbHoe NpoeKTHpOBaHUE U U300pakeHne
¢uryp. I'eomerpudeckue Mmecta TOYeK B IPOCTPAHCTBE.
ITeprieHIUKYIAPHOCTD MPSAMON U IUIOCKOCTH. OPTOrOHAIBHOE
npoektuposanue. Hakinonssle u npoekuun. Teopema o Tpex
NEPIEHIUKYJIIApax.

Bunel terpasapos. OpToLEHTpUYECKUI TETpadIp, KApKAaCHBIN
TETPasAp, PaBHOIPaHHBIN TeTpasap. IIpsmoyroybHeIil TeTpa’ap.
Menuanbl 1 OuMeIMaHbl TETpasapa.

JloctpauBanue TeTpa3apa 10 Napajuiesenuneaa.

Paccrosinus mexay ¢purypamu B npoctpanctse. O0muit
NEPIEHIUKYIISAP IBYX CKPEUIUBAIOLIUXCS MPSIMBIX.

VYrusl B npoctpancTse. [leprnienaukynsapHsle maockocTy. Ihnomans
OPTOrOHAIILHOM IIpOeKIUU. [IepreHIuKynspHOe ce4eHHE IPU3MBI.
TpexrpaHHblii 1 MHOTOIPaHHBIN yroi. CBOMCTBA INIOCKUX YIJIOB
MHOTOTpaHHOro yria. CBOWCTBA IVIOCKUX U IBYTPAaHHBIX YIJIOB
TPEXTPaHHOTO yriia. TeopemMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPaHHOTO YIJIA.

Bunel MHOrOrpanHukoB. PazBepTku MHOrorpanauka. Kparuaiimne
IIyTH Ha MIOBEPXHOCTU MHOTOTPaHHHUKA.

Teopema Jiinepa. [IpaBunbHbIE MHOTOTpaHHUKH. [[BOMICTBEHHOCTH
IIPABWJIBHBIX MHOTOTPAaHHHUKOB.




[Ipuzma. Iapannenenunen. CoiicTBa napauienenumnesaa.
[IpssmoyronpHeIil napasuienenumnel. HakioHHbIE IPU3MBIL.
[Mupamuna. Buasl nupamul. DneMeHThl IPaBUIbHON TUPAMUIBL.
[Mupamubl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHsIMU, UX
OCHOBHBIE CBOWCTBA.

[Inomaau noBepXHOCTEW MHOTOTPAaHHUKOB.

Tena BpaleHus: MWIMHIP, KOHYC, ap u chepa. CeueHust
UWINHAPA, KOHYyca U mapa. [IlapoBoii cerMeHT, mapoBoi Cioi,
1apOBOM CEKTOP (KOHYC).

VYceuennast nupamua U yCEUCHHBIN KOHYC.

DnemMeHTHl cheprueckoii reomeTpun. KoHnueckue ceueHusl.
Kacarenbnble nipsiMbie ¥ TNIOCKOCTH. BriicanHble U oMMCaHHbIE
ctepnl. Kacatonuecs: cheprl. KomOuHarum Ten BpamieHus.
Bexkrops! u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA
Ha 4ucio. Yros Mexay BekropaMu. CKalsipHOE IPOU3BE/IEHNUE.
VYpaBHeHue mI0CKOCTH. PopMyna pacCTOSHUS MEXIY TOUYKAMH.
VYpasuenue cdepol. Dopmysa pacCTOSIHUS OT TOUYKH 0 MIIOCKOCTH.
Crioco0ObI 3a1aHus MPSIMON YPAaBHEHUSIMU.

Pemenue 3a1a4 1 10Ka3aTeabCTBO TEOPEM C MTOMOIIBIO BEKTOPOB U
METO0/I0M KOOPAMHAT. DJIEMEHThI T€OMETPHH Macc.

[Tonstue o6pema. OO6BeMbl MHOTOTPaHHUKOB. OOBEMBI TEN
BpaieHus. Akcuomsl o0bema. BeiBog popmyn 0o6bemMoB
IPSIMOYTOJIBHOTO Napasuieienuneia, Ipu3Mbl U MUPaMUIbIL.
Dopmyibl st HAX0XKACHUS oObeMa TeTpadapa. TeopeMsl 00
OTHOIICHUSIX 00HEMOB.

[TpunoskeHus HHTErpana K BHIYUCICHUIO 00bEMOB U MOBEPXHOCTEN
ten BpameHus. [nomanp chepuueckoro nosca. O6beM IapoBOTO
cnos. [lpumenenne 00bEeMOB MPH peIICHUH 3a/1a4.

[Tnomane chepsl.

Pa3Beprka nununapa u konyca. [1nomaaps moBepXHOCTH HUINHAPA
U KOHYCa.

KoMOuHanmy MHOTOrpaHHUKOB U TEJ BPAIICHHUSL.

[Tonobue B mpoctpancTe. OTHOIIEHHE 0OBEMOB U TIJIOMIAIEH
MOBEPXHOCTEH MOJOOHBIX (hUryp.

JIBuKEeHHS B IPOCTPAHCTBE: MAPAIIEIbHBIN MePEeHOC, CUMMETPHUS
OTHOCHUTEIILHO IJIOCKOCTH, [IEHTPAJIbHAS CUMMETpPUS, TOBOPOT
OTHOCHUTEIILHO MPSMOIA.

[IpeoOpazoBanue nmomodus, romoteTus. Perenne 3aqay Ha
IJIOCKOCTH C HCIIOJIb30BAHUEM CTEPEOMETPUUYECKIX METOJIOB

IIpakTH4yecKkue 3aHATHS:
Ned47-48 «Ompenienenne  yriaa  MexJy JIByMs  OpSAMbIMH - B

Ne49-52. «MccnenoBanne Npu3HaKoB U CBOMCTB
NapaJuIeIbHOCTH MPSIMOMU U TUIOCKOCTH IIPH PELLICHUU 3a7au».
Ne53-55. «Onpenenenue yria Mexay NpsMON U IJIOCKOCTBIO B
IIPOCTPAHCTBE, IOCTPOECHUE HAKIIOHHOW.
Ne56-58. «IlapamienpHoe ¥ OPTOrOHAIBHOE

IIPOEKTUPOBAHUEY.

Ne59 KontponpsHas pabota Ned

Ne69-70. «BexTopbi».

Ne 71-72. «YMHOXKEHHE BEKTOPA HA YHCIION.
Ne 73-74. «Yron Mexnay 1ByMsl BEKTOPAMM.
Ne75-76. «IIpoekuins BEKTOpa Ha OCh».




Ne77-78. «KoopauHatbl BEKTOpa».
Ne79-80 «CxkansipHoe npou3BeIEHUE BEKTOPOBY.
Ne 81 Kontponbnas padora Ne6

Nel127-128 «MHOTOTpaHHUKN.
Ne129-130 «CummeTpusi MHOTOTpaHHUKAY.
Ne131-132 «Ceuenus ky0a, MPU3MBI U TTUPAMHUIBI

Ne 133-134 «lunungp»
Ne 135-136 «Konyc»
Nel137 «Map. Chepar»

Ne 138 «O0bem u miomags NOBEPXHOCTH Ky0a, IPSMOYTOJIBHOTO
napasuiesienunes1a,»

Ne 139 «O06beM u mI01Ia1h TOBEPXHOCTH TPU3MBI U IIUITUHIPAY
Ne 140 «O06bveMa ¥ TIIOMIAH TOBEPXHOCTH MTUPAMUJIA, U KOHYCa»
Ne 141 KonTpossHas padota.Ne.9

BeposTHOCT 1 cTaTUCTHKA,
JIOTUKa, TeopHs rpadoB U
KOMOMHATOpUKA

[ToBTopenue. Mcnonp3oBanue TabIuL ¥ Tuarpamm Jjist
MIpe/ICTaBJIeHMs TaHHBIX. Perienue 3aau Ha MpUMEHEHHe
OTHCATEIbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX,
HanOOJIBIIETO U HAUMEHBILIETO 3HAYEHUS, pa3Maxa, JUCIEepCUn U
CTaH/IApPTHOTO OTKJIOHEHUS. BrIuncieHne 4acToT U BEpOSTHOCTEH
coObITHii. Bbruncnenne BeposiTHOCTEH B OIBITAX €
PaBHOBO3MO>KHBIMH 3JIEMEHTapHBIMU UcXoAaMu. Mcnonb30Banne
KOMOMHATOpUKH. Brlunciienne BeposaTHOCTEN HEe3aBUCHMBIX
coOpIThi. Mcrionb3oBanue GopMysbl CIIOKEHHUS BEPOSTHOCTEH,
auarpaMm Dimepa, IepeBa BeposTHocTel, popmyinbsl beprysim.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOATHOCTEM.
YcnoBHas BepoATHOCTD. [IpaBuino yMHOKEHHS BEPOSITHOCTEN.
®dopmyna nojiHou BepossiTHocTH. Dopmyra baiteca.

JIuCKpeTHBIE cllydaiiHble BEJTMYHUHBI U PACIIPECIICHUS.
CoBMecTHBIE pacnpenenenus. Pacnpenenenue cymmel u
IIPOU3BENICHUS HE3aBUCUMBIX CIIyYallHbIX BEJIMYHUH.
MatemaTtnueckoe OKUIAHUE U AUCIIEPCHS CITy4aliHOM BEJIMYHHBI.
MaremaTnueckoe OKUJaHUE U AUCIIEPCUS CYMMBI CITy4alHbBIX
BEJIMYHH.

bunapnas ciyuaiinas BenuuuHa, pacupenencaue bepnysuin.
I'eomerpuueckoe pacnpeneneHne. buHoMHuanbHOE pacnpeesieHue
U €r0 CBOMCTBA. [ MnepreoMeTpu4ecKkoe paclupeieacHue U ero
CBONCTBA.

HenpepriBHble citydalinble BeIMYuHbL. [ IIOTHOCTE BEPOSTHOCTH.
OyHkuua pacnpenenenus. PaBHomepHoe pacnpeneneHue.
IToka3arenpHOE paclpeneseHHue, ero napaMeTpsl.
Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe
pacnpenenenue. @ynknus Jlannaca. [lapameTpel HOpMaIBHOTO
pacnpenenenus. IIpumepsl ciay4aiiHbIX BETUYHMH, TOAYNHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHHM, POCT YEJIOBEKA).
LlenTpanpHas npenenbHas TeOpeMa.

Hepaenctso YebbieBa. Teopema YebOblmeBa u Teopema
Bepuynnu. 3akon 60sbMX yucen. BeIOOpoUHbIil MeTO
U3MEpeHus BeposiTHOCTEeN. Posib 3akoHa OOJIBIINX YKCEN B HAYKE,




IpUpPOIE U OOIIECTBE.

KoBapuanus aByx cirydaiiHelx Benu4uH. [lonsatue o
koddurmente koppensuu. COBMECTHBIE HAOTIONCHUS ABYX
CIly4aiHbIX BeTHUuH. Be100pouHbIi K03 PUIIMEHT KOPPETAIIIH.
JInnelinas perpeccus.

Cratuctuueckas runore3a. CTaTucTHKa KpUTEPHUS U €€ YPOBEHb
3HauuMocTH. [IpoBepka mpocTeiiux runores. DMIUPUUYECKUE
pacrpeneneHns U UX CBA3b ¢ TCOPETUYECKUMU PaCIpEACIICHUSIMU.
Panrosas xkoppessiumsi.

[Toctpoenne coorBeTcTBUNA. IHBEKTUBHBIE U CEOPBEKTUBHBIE
cootBeTcTBUsA. buekiuu. Jluckpernas HenpepbIBHOCTD. [IpyHImMn
Hupuxie.

Konnposanue. J[BonuHas 3anucCh.

OcHoBHble IOHATHS Teopuu rpadoB. [lepeBbs. [[BonuHoe nepeBo.
CaszHoctb. Komnonents! csizHocTu. [1yTu Ha rpade. DitnepoBsl U
['aMUIBTOHOBBI ITYTH.

Ne60-61 «3anaun Ha ojCYET YUCIIa pa3MeEIIeHUH, IEPECTAaHOBOK,
COYETAHUI.

Ne62-63 «Pemenue 3a1ad Ha iepeOOp BapHaHTOBY

Ne64-65 «Dopmymna 6mnoma HeroToHay.

Ne66-67 «Tpeyronpauk ITackans

Ne68 Kontposibnas padoTa.Ned

Ne 177-180 «KomOuHammu coOBITHIDY

No 181-182 «BeposTHOCTH COOBITHIN

No 183-184 «CnoxxeHue BepOSITHOCTH

Ne 185-186 «He3zaBucumblie cOOBITHS

No 187-188 «CraTuctuueckas BEpOSITHOCTb)
No 189-190 «CrnyuaiiHble BETUIHUHBD)

No 191-192 «lleHnTpanbHbIC TEHISHIIUN
Ne193- 194 «Mepsl pazdpocar

Ne195 Kontposnbhas pabota 12




6. TEMATHUYECKOE INTAHUPOBAHMUE 11O YYEBHOMY HPE/IMETY

No Bua yueOHo# paGoThl Bcero Pacnpenenienue
/1 TPY0eMKOCTH pa3jeiia
(B yacax) mo Buaam
y4eOHoil padoThl
Jleknus IIpakTHye
CKHe
AyautopHble 3anaTus. Coaep:xxanue padoTsI
o0yueHus
1. BBenenune 4 1
2. Anrebpa 1 Hauasa aHaJu3a 161 36 125
3. I'eomeTpus 81 40 41
4. BepositTHOCTh M CTaTUCTHKA, JIOTHKA, 37 11 26
Teopus TpadoB U KOMOUHATOPUKA
Hroro 283 88 195

IIpomexyTouHasi aTTeCTALMSA B BU/IE IK3aMeHA

[Ipu peanuzanuu coaepkanus 00111e00pa30BaTeIbHOIO YUeOHOTO PeIMETa

OVIIL.04. MatemaTuka yueOHast Harpy3Ka 00y4arouuxcsi COCTaBIIseT:

Bua yyeOHoi padoThI O06bem yacoB

O6beM 00pa30BaTENbHON MTPOTPAMMBI 297

OO6s3aTtenpHas ayIUTOpHAs yuyeOHasi Harpy3Kka (BCero) 283

B TOM YHCJIC:

ITEKIIN 38

MPAKTUYECKUE 3aHATUS 195

JlaGopaTopHbIie pabOTHI Y4eOHBIM TUTAHOM
HE TIPETYCMOTPEHO

CamocTosTenpHast paboTa 00yJaroIerocs Y4eOHBIM TUTAHOM
HE TIPETyCMOTPEHO

Koncynpranuu 2

[TpomerxxyTouHas aTTecTanus B hopMe dK3aMeHa 12




7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHMUME ITPOI'PAMMBI YYEBHOI'O ITPEJMETA

7.1. Onucanue mamepuanbHoO-mexHu4ecKoii 6a3vl, HEOOX00UMOIL 011
ocyuiecmeienus o0pazo06amenbHo20 npoyecca

HaunmeHoBaHHe CHENHATBLHBIX MIOMEIIEH Ui
Ne ¥ NOMeEUIeHHUI VISl CAMOCTOSITeIbLHOI
n/m padoThI

OcHallIeHHOCTD crnennuaJbLHBIX
NMOMeIleHuii ¥ TOoMeIleHud JJd
CaMOCTOSITEILHOMH padoThI

Kabuner MaTeMaTUKU,

ayAUTOPUS UIsl TPYIIIOBBIX U
1. WHIUBUIyIbHBIX KOHCYJIbTAlUN, TEKYILIETO

1. locka yuebHas

2. Pabouee mecTo mpernogaBaTest
3.KomruiekT yueOHOM Mebenu

KOHTPOJISl U TPOMEKYTOYHOM aTTecTallMu. | Ha 25 4yer.

AJIPEC

KaGuner s camocTosiTensHOM paboTh

9 25 yen.
' AJIPEC AcrpaxaHckas 001acTh, Ceno

EnoraeBka ynuma Ynyepuna Ne 23A

KomriekT yueGHoM mebenu Ha

7.2. Pekomenodyemasn numepamypa (u3 gpeoepanvnozo nepeyns)

a) OCHOBHas yueOHasi JuTeparypa:

1. Amumor III.A. Komsrun IO.M. Marematuka: anrebpa W Hayaia
MaTEMaTUYECKOTO aHaian3a, reoMeTrpus. Anredpa ¥ Hayalla MaTeMaTHYeCKOIro
aHanu3za (0a30BbIi W YINIYOJICHHBIM  ypOBHH), YyYE€OHHUK [JII  CPEIHHUX
obmeoOpa3oBarenbHbIX yupexaeHuii; [Ipocsemenne— M. 2020 r

2. Artanacsan JI.C., byryzoB B.®., Kanomne C.b. u npyrue. Maremaruka:
anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaiu3a, reoMeTpus. ['eomeTpus. yuyeOHHUK
JUISL cpeHuX 001eo0pa3oBaTenbHbIX yupexaeHui; «l[Ipocsemenney - 2020

0) nonoJIHUTebHAS Y4eOHas JauTeparypa (B T.4.):
1. bammakoB M. U. MaTtemaTuka: KH. JIJIsl IpenogaBaTeisi: METOI. TIOCOOHeE.
— M., 2017
2. bammvakos M.U., I{piranos 11I.1. Metonnyeckoe mocooue It ITOJAr0TOBKH K
EI'D. -M., 2017
B) MlepeYeHb Y4e0HO-MeTOAMYEeCKOro o0ecneyeHus:
VY4eOHo-MeToInuecKnii KoMruieke o yaeonomy npeamety OVYI1.04.
Maremarnka
1) 3JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:
1. DOnexrponHo-6ubanoreunas cuctema «IPRbooks» (http://www.iprbookshop.ru/)

2. OOpa3oBarenbHO-U3AATeNbCKUN TIeHTp «Akagemus»  (http://www.academia-
moscow.ru /)

3. DnekTpoHHas obpa3oBateibHas cpena http://moodle.aucu.ru



http://moodle.aucu.ru/

8. OCOBEHHOCTHU OPI'TAHU3AIIMU OBYYEHUA /151 UHBAJIM1OB
N JIN C O'PAHUYEHHBIMHU BO3ZMOXHOCTAMMU 310POBbA

Jlns  oOydaromuxcsi W3 4YHCJIa HHBAIMAOB M JHUI C OrPAHUYCHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbSl Ha OCHOBAHMM MHCHBMEHHOTO 3asiBIICHUS] Y4YCOHBIM
mpeamer OVYIL0O4. Marematuka peaJn3yeTcsi C  Y4e€TOM  OCOOCHHOCTEM
ncuxo(U3UYECKOro Ppa3BUTHs, HWHIAUBUIYAJTbHBIX BO3MOXKHOCTEH M COCTOSIHUS
3I0pPOBBS (Jaree — MHANBUYaTbHBIX OCOOECHHOCTEH ).

Pe3yabTaThl 00yyeHHs Kon IIpoBepsiembie | DPOPMBI U METOAbI KOHTPOJIA
(TMYHOCTHBIE, pe3yJibTaTOB yMeHus U U OLEHKHU
npeaMeTHbIE, 3HAHUSA pe3yJbTaToOB 00y4eHHs

MeTanpeIMeTHbIe) Texymmit [TpomexyTo
KOHTPOJIb qHAas
aTTecTanus
JUYHOCMHbLE

JIP5 ChopMupoBaHHOCTB 31 YCTHBIH 0IIpoC,

OCHOB CaMOpPa3BUTHS U 32 pelIeHne

CaMOBOCITUTAHUS B gi 3ajad,

COOTBETCTBUU c 35 MaTeMaTHIeCK

00I1IeYETIOBEUECKUMHU JIPS Vi Wi IUKTaHT,

IEHHOCTSIMH W HJeallaMu Y3 MIPAKTHICCKHE

TPaKIAHCKOTO OOIIECTBA; ys 3aHATHAS

TOTOBHOCTD u

CIOCOOHOCTh K

CaMOCTOSTEIIFHOM,

TBOPUYECKOU u

OTBETCTBEHHOU

NIeSITeNIbHOCTH;

JIP7 naBbIKH 31 YCTHBIH OIpOC,

COTPYIHHYECTBA CO 32 TECTUPOBaHUE,

CBEPCTHUKAMH, JAECTbMH gi pelieHue

MJIaJIIIEr0 BO3pacTa, 35 3ajad,

B3POCJIBIMH B JIP7 V1 MaTeMaTH4ecK

00pa3zoBaTeIbHOM, ¥3 WU JUKTAHT,

OOIIECTBEHHO MOJIE3HOM, ys MPAKTHYECKUe

yueOHO- 3aHATHS

HCCIIEIOBATENbCKOM,

MIPOEKTHOM U IPYTUX

BHJIaX JICSITENIbHOCTH;

JIP14cdhopmMupoBaHHOCTH 31 YCTHBIH OIpoc,

HKOJIOTUYECKOTO 32 TECTUPOBaHUE,

MBIIILICHHS, TOHUMAaHU ;i pelieHue

BIIUSIHUS COLIUATILHO- JIP14 35 3amad,

HKOHOMHYECKUX V1 MaTeMaTH4eCK

MPOLIECCOB Ha COCTOSIHUE y3 Ui IUKTaHT,

MIPUPOJTHON U COITMAIBHOM ys5 MPaKTHYECKHe

Cpebl; 3aHITHS
puoOpeTeHn

€ OTBITa 9KOJIOTO-

HaIlpaBJICHHOU

JeSITEIbHOCTH

Memanpeémemublx:




MP1 YMEHUE 31 YCTHBIM OIPOC, | 3K3aMEH
CaMOCTOSITEILHO MP1 gg TECTHUPOBAHUE,
OTpeesATh 1enu 34 MPAKTHYECKUE
NEeSTETbHOCTH 1| vy P 35 3aHSTHS
COCTaBJISITh TUIAHBI |y 1 P3 V1

JIeSATCIHbHOCTH, VY P5 Vs Y3

CaMOCTOSITEILHO VYILTI5

OCYIIECTBIIATh, VYILKS

KOHTPOJUPOBATH u

KOPPEKTHPOBATh

NeSITEITLHOCTD;

WCIIOJIb30BaTh BCE

BO3MOYKHBIE PECYpCHI s

JOCTHKCHHUS

MOCTABJICHHBIX LEIEH H

peanu3anuu TJTAHOB

NEeSITENIbHOCTH;  BBIOMPATh

YCIICIIHBIE CTpPaTerudl B

Pa3IUYHBIX CHUTYAIHSIX,;

MP4 TOTOBHOCTh u 31 YCTHBIH OTpoc, AK3aMEH
CIIOCOOHOCTh K 32 TECTUPOBAHUE,
CaMOCTOSITENBHOMN gi pelieHne
MH(pOPMAaLMOHHO- 35 3ajad,
MO03HABaTEIbHOU Vi MPaKTHYECKHE
NesITeNIbHOCTH,  BIIaJICHUE y3 3aHATUA
HaBbIKaMU MOJTyYESHHUS MP4 ¥s

HE00X0INMO

nH(popMaIuu U3 cioBapen YYAIIS

pa3HbIX THUIOB, YyMEHHUE

OpPUEHTUPOBATHCS B

Pa3IMYHbBIX UCTOYHUKAX

uHpopMaLUU, KPUTHUYECKH

OLICHUBATh U

UHTEPIPETUPOBATH

nHpopMaruto,

MOJIy4aeMyI0 U3

Pa3IMYHbBIX HUCTOYHUKOB;

MP9 Bnanenue 31 YCTHBIH OIpoc, HK3aMEeH
HaBbIKaMU 32 TECTHUPOBAHUE,
no;)HaBaTeanoﬁ ;i pelieHue
pedekcun Kaxk 35 3a/ad,
OCO3HAHUS COBEPIIIAEMBIX MP9 Vi MPaKTHYECKHe
JEUCTBUM 1 Y3 3aHATHS
MBICITUTENBHBIX VYV P3 [¥5
MPOIIECCOB, UX YV P7

pe3yabTaTOB U
OCHOBAHUM, I'PaHMI]
CBOCTO 3HAHMS U
HE3HaHUs, HOBBIX
MO3HaBaTEIbHBIX 337a4 U
CPEACTB UX JOCTUKEHHS.

npeomemmuix:




ITP1 chopMupoBaHHOCTH
MPEJICTaBICHUN O
MaTeMaTHKe KaK 4YacTH
MHPOBOH KYJBTYPHI U O
MECTE MaTEMAaTHUKH B
COBPEMEHHOM
LIUBUJIM3AIIAH, O CIOCO0ax
ONMCAHUS Ha
MaTeMaTH4YECKOM SI3bIKE
SIBJICHUH PEAIBHOTO MUPA;

11P1

Buanus: 31-35.

Ymenus:
Yi1-yé63

YCTHBIH OIIpOC,
TECTUPOBAHUE,
peleHue
3ajad,
MaTeMaTHU4EeCK
WU JUKTAHT,
MPAKTUYECKUE
3aHATHUSA

9K3aMCH

I[IP2  cdopmupoBaHHOCTH
MIPEACTABICHUI 0
MaTeMaTH4YEeCKUX
MOHATHUSX KaK 0
Ba)KHEUIIINX
MaTeMaTH4YEeCKUX
MOJENAX,  IO3BOJISIOMINX
ONKChIBaTh M  H3Yy4aTh
pasHble  Tpolecchl U
SIBJIICHUS; MMOHNMaHHe
BO3MOXHOCTHU
aKCHOMaTHYECKOTO
MIOCTPOCHUS
MaTeMaTHYECKUX TEOPHIL;

P2

Buanus: 31-35.

Ymenus:
Yi1-ye63

YCTHBIH OIIpOC,
MPaKTUIECKUE
3aHATUA

OK3aMCH

TIP3 Bnagenme MeToIaMu
JI0KA3aTeJIbCTB u
AITOPUTMOB perieHus,
yMEHHUE UX TPUMEHSATH,
MIPOBONUTH
JIOKa3aTeJIbHEIC
paccyxJeHusT B
pelieHus 3a1ay;

X0e

11P3

Buanus: 31-35.

Ymenus: Y1-Y63

YCTHBIN OIpOC,
MpaKTHYECKHe
3aHATHUS

OK3aMCH

I1P4 Bnanenue
CTaHJAPTHBIMU NMPUEMAMH
pelieHus paluOHAIbHBIX U
HMPpAIMOHAIIbHBIX,
MMOKa3aTeNbHBIX,
CTENEHHBIX,
TPUTOHOMETPUUICCKUX
ypaBHEHUI U HEPABEHCTB,
HX CUCTEM;
HCII0Jb30BaHIE TOTOBBIX
KOMIBIOTEPHBIX
MporpaMM, B TOM YHCIIE
JUISI IOUCKA IIYTH PEIICHUS
Y WUTFOCTPALIMKM pEHICHUs
ypaBHEHUH U HEPABEHCTB;

11P4

Buanus: 31-35.

Ymenusa:
Yi1-y63

YCTHBIN OIpOC,
MPaKTHYECKUe
3aHATHUS

9K3aMCH

ITP5 chopmMupoBaHHOCTH
IpeJCTaBICHU 00
OCHOBHBIX ITOHATUSAX,
UJesX U METOIax
MaTeMaTU4eCKOro
aHaJIN3a,

11PS

Buanus: 31-35.

Ymenus:
Yi1-yé63

YCTHBIH OIIpOC,
[IPaKTUYECKUE
3aHATUSA

9K3aMCH




[1P6 Bnanenue
OCHOBHBIMH TOHITHUSAMH O
TUTOCKUX U
MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax,
UX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
YMEHHMS paclio3HaBaTh Ha
yepTexax, MOJIENSIX U B
pealbHOM MHpe
reoMeTpudeckue GUrypsl;
MPUMEHEHHE U3yYCHHBIX
CBOWCTB F€OMETPUUYECKUX
¢buryp u bopmyn mmis
pelIeHus TeOMETPUIECKUX
3aJ1a4 U 3a/1a4 ¢
MPAKTUIECKUM
COJIep’KaHUEM;

11P6

Buanus: 31-35.

Ymenus:
Yi1-ye63

YCTHBIH OIIpOC,
IIPAaKTUYECKHE
3aHATUA

OK3aMCH

[1P7 chopmMupoBaHHOCTH
MIPEACTABICHUH O
rpoleccax u sIBIECHUSX,
MMEIOIINX BEPOSTHOCTHBIN
Xapakrep, o
CTAaTUCTHYCCKUX
3aKOHOMEPHOCTSIX B
pearbHOM MHUpE, 00
OCHOBHBIX MOHSTHSIX
3JIEMEHTApPHOUN TEOPUH
BEPOSITHOCTEN; YMEHHI
HaXOJUTh U OLICHUBATh
BEPOSITHOCTU HACTYIICHUS
COOBITHI B
MPOCTEUIINX
MPAKTUYECKUX CUTYaIUSIX

1P7

Buanus: 31-35.

Ymenusa:
Yi1-Y63

YCTHBIH OIpOC,
MIPaKTUIECKUE
3aHATUA

OK3aMCH

T1P8 Bnagenne HaBLIKAMU
HCIIOJIL30BaHUS

TFOTOBBIX KOMITHIOTEPHBIX
nporpamm

MIPU PEIICHUH 3a/aY.

[1P8

Buanus: 31-35.

Ymenusa:

Y1-¥63

YCTHBIN OIpOC,
MPaKTHYECKUe
3aHATUS

9K3aMCH

ITP9 chopmupoBaHHOCTH
MPEACTABICHUH O
HE00X0IMMOCTH
JI0Ka3aTeNIbCTB MpU
000CHOBaHHUU
MaTeMaTHYEeCKUX
YTBEPKJICHUHU U POJIH
aKCHOMATHKH B
MPOBEJACHUU JAECTYKTUBHBIX
PaCCYKJAEHHUI;

I1P9

Buanus: 31-35.

Ymenusa:

Y1-y63

YCTHBIH OIpoc,
HPaKTUYECKue
3aHSTHS

OK3aMCH

ITP10 copmHupoBaHHOCTH
MOHATUIHOTO anmnapara 1o
OCHOBHBIM pa3zjiesiaM Kypca
MaTeMaTHKU; 3HAHUI
OCHOBHBIX T€OpeM, GOpMyIT

11P10

Buanus: 31-35.

YCTHBIH OIIpOC,
MIPAaKTUYECKUE
3aHATUSA

OK3aMCH




1 YMCHUS UX IPUMCHSATD,
YMCHHA NOKA3bIBATh
TCOPCMbI U HAXOAUTH
HECTaH/IapPTHBIE CTIOCOOBI
peleHUs 3a/1a4;

Ymenus:

Yi1-ye63

ITP11 copmupoBaHHOCTH
YMEHUN MOJENNPOBATH
peanbHbIE CUTYaluH,
HCCIIEI0BATh IIOCTPOCHHBIE
MO/IEJIU, HHTEPIIPETUPOBATH
IIOJTy4YEHHBIN pe3yibTaT;

P11

Buanus: 31-35.

Ymenus:

Yi1-Y63

YCTHBIH OIIpOC,
MPaKTUIECKUE
3aHATUA

9K3aMCH

[1P12 chopmupoBaHHOCTH
MpesICTaBIeHU 00
OCHOBHBIX MOHSTHSIX
MaTeMaTH4YeCKOro aHaIu3a
M UX CBOMCTBAX, BlIaJICHHE
YMEHHEM XapaKTepU30BaTh
noBezieHne QyHKIUH,
HCI0JIb30BaHUE
MOJIy4YE€HHBIX 3HAaHUHN AJIs
OTMCAHUA U aHAJIN3a
peaJbHBIX 3aBUCHUMOCTEN;

P12

Buanus: 31-35.

Ymenus:

Y1-y63

YCTHBIH OIpOC,
MPaKTUIECKUE
3aHATUA

OK3aMCH

[1P13 BnageHue yMEHHUSIMHU
COCTaBJICHUS
BEPOSITHOCTHBIX MOJIeNIEH 1O
[YCIIOBHIO 3a/1a4H U
BBIYKCIICHUS] BEPOSTHOCTH
HACTYIUICHHs COOBITHH, B
TOM YHCJIe C IPUMEHEHUEM
(hopmMys KOMOMHATOPHUKHU U
OCHOBHBIX TEOPEM TEOPHHU
BEPOSITHOCTEH;
MCCIIeTOBAHUS CITy4alHbIX
BEJTUYHH 0 UX
[pacrpeiesieHuIO.

P13

Buanus: 31-35.

Ymenua:

Yi1-y63

YCTHBIH OIpOC,
MIPaKTUIECKUE
3aHATHS

OK3aMCH
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