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1. IosicHUTeIbLHAS 3alIUCKA
1.1. O0sacTh npuMeHeHus1 padoueil MPoOrpaMmbl
PaGouast mporpamma o01meoOpa3oBaTebHON YUeOHOW TUCIIUIUIMHEI MaTeMaTiKa  SIBJISICTCS
YaCTBIO MTPOTPAMMBI TIOATOTOBKH CIICIMANIUCTOB cpenHero 3BeHa (nanee [TIICC3) B cooTBeTCTBHM
¢ ®I'OC no cneranbHOCTSIM CIIO TymManuTapHOTO NpoduIs, peaan3yeMbIX B aKaJIeMUU.



1.2. HopmaTuBHas 6a3a qJist pa3padoTku pado4eid nporpamMmbi:
PabGouas nporpamma pa3pa0doTaHa Ha OCHOBe

denepanbHOr0  roCyAapCTBEHHOIO  00pa3oBaTENbHOTO  CTAaHAApPTa CpPEeIHEro  oOIero
00pa3zoBaHus, YTBEPKIACHHOTO MpUkazoM MuHucTtepcTBa oOpazoBanust U Hayku Poccuiickoit
@enepaunu ot 17 mast 2012 1. Ne 413;

denepanbHbIX rocyJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAapTOB CPEIHETO
npo¢eCCHOHATIBLHOTO 00pa30BaHMS MO CIIEIIMATBLHOCTSIM:

[Tpuka3z MunuctepctBa npocsemenus Poccuiickoit @eneparuu ot 23.11.2020 Ne 658 "O06
YTBEPKACHUU (pesiepabHOrO rocyAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa CPETHETO

npodeccuoHanbHOr0 00pazoBaHus no creruanbHocTH 54.02.01 JIu3aii (1mo orpacisam)"
(Bapeructpuponan 21.12.2020 Ne 61657)

PekoMenpanumii 1Mo opraHu3aluy MONyYEHHUs cpenHero oOmiero oOpa3oBaHHA B Ipeaenax
OCBOCHHUSI 00pa30oBaTeNbHBIX MPOTPaMM CpPeAHEro MpodeccHOHALHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero obpa3zoBaHusi ¢ ydeToM TpeboBaHuii denepalbHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U TMONy4aeMoW Mpodeccud WU CIEUATBHOCTH CPETHETO
npodeccuoHanbHOr0 00pazoBaHus (MHCbMO JlemapTamMeHTa TOCyJapCTBEHHOW MOJUTUKU B
cepe MOATOTOBKU pabOUYMX KAAPOB U JOMOIHUTEIBHOTO MPO(EeCCHOHATHLHOTO 00pa30BaHUS
ot 17.03.2015 Ne 06-259);

[IpumepHOil TporpamMmbl 1O JUCHMIUIMHE, pekoMmeHaoBaHHOU DPI'AY DHPO B kauectBe
MPUMEPHON MPOTrpaMMbl IJi pealn3allid OCHOBHON MpodecCHOHaIbHOU 00pa3oBaTENbHOMN
nporpammbl CITO Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHMs C MOyYSHUEM CPETHETO O0IIero
oOpazoBanust npotokosn Ne 3 ot 21 uronst 2015 r., per Ne 377 peuensuu ot 23 urons 2015 r.
DOI'AY «DUPOy,

[Tporpamm noaroroBku cneruanuctoB cpeanero 3seHa CIIb I'BITOY AVYI'CT ull

1.3. Hdeaun y4eOHOI TUCUUIJINHBI:

ConepmaHI/Ie porpaMmaI «MartemaTuka HaIIpaBJICHO Ha JOCTHUXKCHUC CICAYIOIUX

meJei:

* obecrieyeHre COOPMHUPOBAHHOCTU MPEICTABICHUA O COLUUAIBHBIX, KYJbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHUS MAaTEeMaTHKH;

+ oOecrnieueHre CPOPMHUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMHUYECKOTO U MAaTEeMaTHYECKOTO
MBIILICHNUS;

+ oOecrnieueHne chopMUPOBAHHOCTH YMEHHI MPUMEHATh NOJIYUYCHHbIE 3HAHUS MIPH PEIICHUH

pa3IM4YHBIX 33]a4;

+ oOecrnieueHue C(HOPMHUPOBAHHOCTU INPEACTABICHUH O MaTeMaTHKe Kak YacTH

00111€4eNI0BEYECKON KyJIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJIAIOLIEM OIMCHIBATH
U U3y4aTh PEAJIbHBIE IIPOLIECCHI U SIBICHUS.

*  c(OopMHPOBAHHOCTH MPEACTABIECHUN O MaTeMaTHKE KaK 4aCTU MHUPOBOU KYJBTYphl U O
MeCTe MAaTeMaTUKH B COBPEMEHHOH IMBHJIM3AIMM, O CII0OCO0ax OIMCAHMs Ha
MaTEMaTUYECKOM SI3BIKE SIBIICHUN PEAJIBHOIO MUPA;

*  c(hOpPMHUPOBAHHOCTH MPEJICTABICHUH O MaTEeMAaTHYECKUX MOHATHAX KaK O BaKHEHIINX
MaTE€MaTUYECKUX MOJEIIAX, MO3BOJISAIOIINX ONMCHIBATH U M3y4aTb Pa3HbIE IIPOLIECCHI U
ABJICHUS; IIOHUMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHMS MATEMATHYECKUX
TEOPHA;

*  BJAJACHHE METOJAMHM JIOKA3aTEIbCTB M AJTOPUTMOB PELICHUS; YMEHHE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B XO/I€ PEIICHMS 3a/1a4;

* BJIAJCHHE CTAHJAPTHBIMM IPUEMAaMH PELICHHA PAalUOHAIBHBIX W HPPALHMOHAIBHBIX,
IIOKA3aTENbHBIX, CTCINECHHBIX, TPUTOHOMETPUYECKMX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; MCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHUCIE JJIs IIOMCKA
IIyTH PELIECHUS U WUIKOCTPALMU PELICHNS YPABHEHUM U HEPABEHCTB;



* c(hOPMHUPOBAHHOCTh MPEJCTABICHUNA 00 OCHOBHBIX IOHATUSX, HAEIX M METoJax
MaTEeMaTHYECKOT O aHaJINn3a;

* BJAJACHUE OCHOBHBIMHM IMOHATUSMH O IUIOCKHUX U IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb YMEHHsI pAacHO3HaBaTh Ha
yeprexax, MOJENSIX U B peaJbHOM MHUpE TIeoMeTpuueckue (Urypsl; MNPUMEHEHUE
U3yUYEHHBIX CBOMCTB reoMeTpruecKkux (Gpuryp u GopMyin ais perieHus: TeOMEeTpHYECKUX
3aJa4 U 3a]a4 ¢ IPAKTUYECKUM COJEPIKAHUEM;

* c(hOPMHUPOBAHHOCTh  MPEACTABIEHUH O TMpoleccax U  SBICHHUIX, HMEIOIIUX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpe, 00
OCHOBHBIX TIOHATHSX JJIEMEHTAapHOW TEOPUM BEPOSTHOCTEH; YMEHUH HAXOOUTh U
OLICHUBATh BEPOSATHOCTH HACTYIUICHHs COOBITUH B MNPOCTEHIIMX IMPAKTHUYECKHX
CUTyaIUsAX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYaiHBIX BEJIUYVH;

*  BJIAJICHUE HAaBBIKAMH HCIIOIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPU PELLIECHUU
3aj1ad.

2. O0masi xapakTepucTUKa y4eOHOH JUCHUNIIMHBI

JucuumuimHa Matematuka OTHOCHTCS K TMPEIMETHOM 00JacTu MaTeMaTHKa U MHPOpMaTHKa

Hnsa THICC3 rymanuTtapHOTro Npoduiae TUCIUIUIMHA SBJISETCS 0a30BOM.

MaremaTtuka sBisercss (GyHIAMEHTAJIBHOW  00IIe00pa3oBaTeIbHONM  AMCHUIUIMHOW €O
CIIOXHBIIMMCA YCTOWYMBBIM COACpNKAHHMEM M OOIMMHU TpeOOBaHHSIMH K TMOJITOTOBKE
00yyJaromuxcs.

DTO BBIpaXKaeTCsl B COAEpKaHUU OOydYEHHs, KOJIMYECTBE YacOB, BBIICISIEMBIX Ha H3yUeHHUE
OTICNBHBIX TEM TPOTPaMMBI, TIYyOMHE WX OCBOEHHUS CTyJEHTaMH, OObeMe U Xapakrepe
MPAKTHUECKUX 3aHATUH, BUIaX BHEAYJUTOPHON CaMOCTOSITENILHOM pabOThI CTYIEHTOB.

OO0mue neny u3ydeHust MaTeMaTUKU TPAJAULIIMOHHO PEaTU3yI0TCs B YEThIPEX HANpaBIICHUIX:

1) obmee npencraBieHne 00 UAESIX U METOJaX MaTEMaTHKH;

2) WHTEUIEKTyalbHOE Pa3BUTHE;

3) oBnaaeHue HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocmMTaTeIbHOE BO3/CICTBHE.

[Tpodunuzanus mneneit MaTeMaTHUECKOro 00pa30BaHUs OTpakaeTcsi Ha BHIOOpE MPUOPUTETOB B
OpraHM3alMi y4yeOHOM JesATeNbHOCTH oOywaroumxcsa. JIns TEXHUYECKOoro, COIHalIbHO-
SKOHOMMYECKOTO mpoduiiell mnpodeccuoHaibHOro o0pa3oBaHHUs BBIOOp IeNiell cMemaeTrcs: B
IparMaTH4eCKOM HalpaBiICHUM, MPETyCMATPUBAIOLIEM YCWJIEHHE M PacIIMPEHHE NPUKIIATHOTO
XapakTepa MU3y4eHHUs] MaTeMaTUKH, IPEeUMYIIeCTBEHHOW OpHUEHTAIlMN Ha alrOPUTMUYECKHH CTUIIb
IIO3HABATEJILHON JEATEIIBHOCTH.

W3ydyeHne mareMaTHKU Kak NpoGMIbHON 00I1Ie00pa3oBaTebHON y4eOHOW TUCIUILTHUHBL,
YUNUTHIBAIOIIEW  cHenM(UKYy  OcBaMBaeMbIX  CTyJdeHTamMM win  crneuuansHocty  CIIO,
obecrnieunBaeTcs:

* BBIOOPOM PA3TUYHBIX ITOAXO00B K BBEJICHHIO OCHOBHBIX ITOHATHH;

* (opmupoBaHMeM cHUCTeMBbl y4eOHBIX 3adaHui, oOecreunBarOKUX dPPEeKTUBHOE

OCYIIECTBJICHUE BBIOPAHHBIX LIEEBBIX YCTAHOBOK;
+ oboramieHleM CreKTpa CTHeH y4eOHOM NedaTenbHOCTH 3a CUET COTIACOBaHUS C BEAYIIMMHU
JIeSITeIbHOCTHBIMH XapaKTePUCTUKAMU BRIOPAHHOW CHIEIMAIBbHOCTH.

.

[TpoduibHas cocTaBisIoOmas OTpaXkaeTcss B TPEOOBAHUSX K TIOATOTOBKE 00YYarOIIUXCs

B YaCTH:

e o0mel cucTeMbl 3HAHUW:  COJEp)KaTENbHbIE  MPUMEPHl  HCHOJIB30BaHUS
MaTeMaTHYECKUX UAEH U METOJIOB B MPO(PECCHOHATBHON JEATEIIbHOCTH;

* yMeHHWIl: pa3iauuue B YpOBHE TpeOOBaHM K CIOKHOCTH MPUMEHSEMBIX
aJITOPUTMOB;



¢ M[OPaAKTHYCCKOI'O HUCIIOJBb30BaHUA HpI/IO6peTCHHLIX 3HAHU n YMGHHﬁI
HHIAWBUAYAJIBHOT'O yqe6H0ro OmbITa B IOCTPOCHHUH MATEMATHYCCKUX MO)ICJ'I@I\/'I,
BBITTOJTHCHUH UCCIICAOBATCILCKUX IIPOCKTOB.

Takum o0pa3zoM, peanuzalMs COAEp)KaHUS Y4eOHOW JUCHMIUIMHBI OpUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBHBIX XapaKTEPUCTUK Yy4eOHOM paboThl, 3aBUCALINX OT Mpoduis
npoecCHOHAIBHOTO  00pa3oBaHUs, IOJNyYEHHs OIbITa HCIOJB30BAaHUS MaTEMaTHKH B
COJIep)KaTeNbHBIX U TPO(ECCHOHATBHO 3HAYMMBIX CHUTYyalMsIX MO CpaBHEHHIO C (popmaiibHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0YUCHUSI.

Conepxanue y4eOHOM JMCLUMIUIMHBI —pa3pabOTaHO B  COOTBETCTBMM C  OCHOBHBIMHU
CoJIepKaTeIbHBIMU JINHUSAMU 00yUeHUsI MaTeMaTHKe:

+ anreOpanyeckas JIMHUS, BKJIIOYAIOIAs CHCTEMATU3ALMIO CBEJIEHHH O YHCax; M3-ydeHHUe
HOBBIX M 0000IlleHUE paHee M3yUEHHBIX olepaluii (Bo3BeJeHHE B CTENEHb, U3BJICUCHUE
KOpHS, JiorapuMupoBaHHe, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4Y€HHE HOBBIX BHUJOB YHCIOBBIX BBIpaXEHHUH U (POpPMyJ; COBEPIICHCTBOBAHUE
NPaKTUYECKUX  HABBIKOB W BBIYMCIMTENBHOM  KYJBTYpbl,  paclUIMpeHHe |
COBEpILEHCTBOBAHKE aJIredpanyeckoro ammnapara, ¢(pOpMUPOBAHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U MPUKIATHBIX 3a/1a4;

* TEOpPETHKO-(PYHKIIMOHA/IbHAS JIMHUS, BKIIOYAIOL[As CHUCTEMAaTH3allMi0 W paclIdpeHHe
CBEICHUI O (QYHKUUAX, COBEPIICHCTBOBAHME TIpadUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM M METOJJaMH MaTeMaTHYeCKOro aHajau3a B 0o0beMe, MO3BOJIAIOIIEM
UCCIIeIoBaTh dJ€MEHTapHble (YHKIMM U pellaTh MNpOCTEHIINe TeOMEeTpHUYECKHe,
buznyeckue U Ipyrue NpukiajHble 3a1a4u;

* JIMHUS ypaBHEHMH M HEpPaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHHHM U HCCIECIOBAHUU
MaTeMaTHYeCKUX MOJEJEH, MepeceKaromascs ¢ aiareOpauyeckol M TEOpPETHKO-
(YHKIMOHANBHON JHHUSAMHU M BKIIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
anredpandyeckux MpeoOpa3oBaHUN JJisl peUIeHHs] YpaBHEHUW, HEPAaBEHCTB M CHUCTEM;
¢dopmMHpOBaHUE CIIOCOOHOCTH CTPOUTh M HCCIIEAOBAaTH MPOCTEHUIINE MaTeMaTHYecKHhe
MOJIEIM TpU pPELIEHUH TMPUKIAAHBIX 3a4ad, 3a7ad W3 CMEXKHBIX M CHEUHaJIbHBIX
JMCLUIUINH;

* TreoMeTpUyecKas JHMHMS, BKIIIOYAIOLIAsl HArjsAHbIE MPEICTABIECHUS O IMPOCTPAHCTBEHHBIX
¢urypax M u3yuyeHHE HUX CBOWCTB, (OPMHPOBAHHWE M PA3BUTUE IPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, Ppa3BUTHE CIOCOOOB T'€OMETPUYECKUX M3MEPEHUH, KOOPAWHATHOTO U
BEKTOPHOT'O METO/I0B JIJIsl pEIIEHHUs] MAaTEMaTUYEeCKUX M MPUKIIAJHBIX 33/1a4;

* CTOXAacTHYecKas JIMHUS, OCHOBaHHAsI HA PA3BUTUU KOMOMHATOPHBIX YMEHHMH, MTpeICTaBICHUN
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIETO MHPA.

3. MecTo y4eOHOI IUCHUIINHBI B y4e0OHOM ILIaHe

B yue6nbix muanax [MIICC3 gucruminHa BXOIUT B COCTaB 001Ie00pa3oBaTeIbHOTO Y4eOHOTO
ukta. opMupyercs B coctaBe OOIMUX AUCITUTUINH.



O0beM y4eOHOM TUCHHUILVINHBI B y4eOHOM IVIaHe ¥ BHABI Y4eOHOIl padoThI

Bup y4eOHoii padoThI

O0BeM yacoB/
3a4Y€eTHBIX e/.

MaxkcumajbHas yyeOHast HArpy3Ka (Bcero) 132/3,67
O0s13aTes1bHAsI ayIUTOPHAsA yuyeOHas1 Harpy3Ka (Bcero) 118
TOM YHUCIIE:
TEOPETUYECKHE 3aHITHS 58
MPAKTUYECKHUE 3aHITHUS 60

KOHCYJIbTAallUA K 9K3aMCHY

3K3aMCH







4. Pe3ybTaThbl OCBOCHHS Y4€0OHO JUCHUIINHBI
OCBOCHI/IC COACPIKaHUA yqe6H0171 AUCIIUITIINHBI OGGCHG‘-II/IBaCT AOCTHKXCHUC CTYACHTAMU
CIIEIYIOIINX pe3y1bmamog:

JIUYHOCHHBIX:
1. chopMHUPOBAaHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH,
CPEJICTBE MOJICITHPOBAHMSI SIBJICHUN U TIPOIIECCOB, HUICSIX U METOIaX MaTeMAaTHKH,

2. TOHMMaHME  3HAYMMOCTHM  MaTeMaTHKU Il HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe Kak K 4YacTh OOIIeUeI0BEUECKOM
KyJIbTypbl uepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MAaTEMAaTHUKH, JBOJIOLUEH
MaTEeMaTHYeCKUX HCH;

3. pa3BUTHE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKCHHUS, AITOPUTMHUCCKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXoauMoM s Oymymiei
npoecCHOHANBHOM  JIeATENBbHOCTH, JUIs  TpOJOJDKeHHs ~ 0Opa3oBaHUS U
caMo00pa3oBaHus;

4. OBJaJICHHE MAaTEMATHYECKUMHU 3HAHUSIMHU U YMCHHUSMH, HEOOXOIUMBIMH B IOBCEIHEBHOU
JKU3HHU, JUISI OCBOEHHUS CMEXHBIX €CTeCTBEHHO-HAyYHBIX AUCHUIUIMH M JUCIHILTUH
MPO(ECCHOHATIBHOTO ITUKJIA, IS MOy4YeHUs 00pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX
yTIyOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

5. TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MIPOTSHKCHUH BCEH JKM3HM, CO3HATEIHHOE OTHOIICHHE K HENPEePHIBHOMY OOPa30BAHHIO
KaK YCJIOBHIO YCIEIIHOM MPOoQeCCHOHANBHON U 00IEeCTBEHHOM e TEIbHOCTH;

6. TOTOBHOCTP M CIIOCOOHOCTh K CaMOCTOSTEIbHOW TBOPUYECKOM W OTBETCTBEHHOM
JeSITeNIbHOCTH;

7. TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeNbHOM, OOMIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEA0BATEIbCKOW, TPOSKTHOW U
JIPYTUX BUAAX AESITEIbHOCTH;

8. oTHomeHue K Mpo(ecCHOHATBLHON NEATETHPHOCTH KaK BO3MOXHOCTH yYacTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOJIEM;

MemanpeomemHublx:

1. yMeHHME CaMOCTOATENbHO ONpPENENSTh LeNu JACSITeIbHOCTH W COCTaBIATH ILJIAHBI
JESITEIbHOCTH; CaMOCTOSTEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
JIESTENIbHOCTD; UCII0JIb30BaTh BCE BO3MOYKHBIE PECYPCHI AJIsl IOCTHKEHUS ITOCTABJIEHHBIX
Hene M peanuzalldd IUIAHOB JESATENbHOCTH; BHIOUpATh YCIEUIHbIE CTpaTeruud B
pa3IMYHBIX CUTYyalUsX;

2. yMeHHE TIPOIYKTHMBHO OOIIAThCS W B3aUMOJICHCTBOBAaTH B IMPOIECCE COBMECTHOU
NESTENIbHOCTH, YYUTHIBATh TMO3UIMH JPYTHUX YYACTHHKOB JEATENBHOCTH, 3((HEKTUBHO
paspemiaTh KOHMIUKTHI;

3. BlaJeHWE HaBBIKAMH TIO3HABATENBHOMW, Y4eOHO-MCCIEAOBATEIbCKOM U  MPOEKTHOMN
JIeSITEIbHOCTH, HaBBIKAMU pa3pelieHus MpoOjeM; CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIBHOMY IIOMCKY METOAOB PELICHMs] MPAaKTHYECKUX 3aJad, MNPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

4. TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSTEIbHOW WH(OPMAIMOHHO-TTIO3HABATEIHHOU
JESATEIbHOCTH, BKJIIOYasi YMEHHME OpPHUEHTUPOBATbCS B  Pa3IMYHbIX MCTOYHHKAX
uHbOpMaIuu, KPUTUYECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIUIO, TOTYyYaEMYIO
U3 pa3IMYHbIX UCTOYHHUKOB;

5. BlajeHUE SA3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO TOUKY
3pEeHUs, UCIIOJIb30BATh aJI€KBATHBIE A3BIKOBBIE CPECTBA;

6. BIaZicHWE HAaBBIKAMH TI03HABATENLHOU pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICITUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB Ul UX TOCTUKEHUS;

7. 1eIeyCTPEMIIEHHOCTh B MOUCKAX U MPUHATHH pEIICHUH, cOOOpa3uTeNbHOCTh U MHTYHLIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUI; CHOCOOHOCTh BOCIIPUHUMATH KPAacoTy U
TapMOHUIO MUPA;






1.

npeomemuuix:

c(OpPMUPOBAHHOCTh MPEJCTaBICHU O MaTeMaTHKe KaK 4YacTh MHPOBOM KyJNbTYyphl U
MECTe MaTeMaTHKU B COBPEMEHHOW NMBWIM3AlMM, CHOcOo0aX OMHCAHUS SBICHHUN
peaIbHOro MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

c(OPMHPOBAHHOCTh MPEICTABICHUNA O MAaTEMAaTUYECKUX TNOHATHAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJEIAX, MO3BOJIIONIMX OMHUCHIBaTh M M3y4yaTh pPa3HbIE IMPOLECCHl U
SIBJICHUS; TIOHMMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOI'O ITOCTPOCHHS MAaTEeMAaTHYECKHX
TEOPHUH;

. BJIAJICHUE METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB PEIICHUS, YMEHHUE HUX HPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PELICHUS 33]1a4;

BJIAJICHUE CTAHJAPTHBIMM IIPUEMAMHU PpELICHUS PAalHOHAIBHBIX WM HWPPALHOHAIBHBIX,
ITOKa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, X CHUCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM 4YHUCIE JiS TOHWCKA IyTH
peuIeHus ¥ WUIIOCTPALUY PENIEHUS] YPaBHEHUI 1 HEPABEHCTB;

c(OPMHPOBAHHOCTH MPEACTABICHNH 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAIIN3a U
UX CBOWCTBaX, BIAJEGHHE yMEHHUEM  XapakTepU30BaTh  TOBEACHUE  (DYHKIHIA,
WCIIOJIb30BAaHUE MOTYUYEHHBIX 3HAHUH JI OTMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;
BJIAJICHUE OCHOBHBIMHU IOHATUSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, HMX OCHOBHBIX CBOMCTBaX; C(OpPMUPOBAHHOCTb YMEHMSI pPaclO3HaBaTh
reoMeTpuueckue (Urypbl Ha 4YepTexkax, MOJENSIX U B PEaTbHOM MHpE; MPUMEHEHHE
W3YYEHHBIX CBONCTB reoMeTpuuecKkux (Guryp u (Gopmys JUisl pelieHus: Te€OMEeTpUYECKUX
3a/1a4 ¥ 3a]a4 C PAKTUYECKUM COJIECpKAHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUN O MPOLECCAX U SBJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE, OCHOBHBIX MOHSATHUSAX
3JIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHMH HAXOAUTh M OIIEHWBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUA B MPOCTEHIIMX MPAKTHUYECKUX CHUTyallusiX M OCHOBHBIC
XapaKTEPUCTUKHN CITyYalHbIX BEJINYNH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IPU PELICHUH
3a/1ay.

5. Coaep:xanne y4eOHOM TUCHUANINHBI

Bsenenue

MaremaTka B HayKe, TEXHHUKE, DKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHIX U
NpaKkTUYeCKON aesrenbHOCTU. Llenmn W 3amaum M3ydeHUsT MaTeMaTHKH TpPU OCBOCHHUH
crnernanpuocter CII1O.

AJIT'EBPA

Pazeumue nonsamus o uucne

Llenbie u panpioHaNIbHBIC YKcia. JlefcTBUTENbHbIC YicTa. [Ipubnusicennvle GbIYUCTEHUSL.
Komnnexcnvie uucna.

Kopnu, cmenenu u nocapughmor

Kopuu u crenenu. KopHu HatypalbHOW CTENEHU U3 YMCIA U UX CBoicTBa. CTENEeHH C
pallMOHAJIBHBIMM ~ MOKa3aTelsiMU, WX cBoiicTBa. CTeneHW C  JACUCTBUTEIIbHBIMU
nokasarenamMu. Ceoticmea cmenenu ¢ 0eucmeumenbHbiM NOKA3ameslem.

Jlorapudm. Jlorapudgm unciaa. OCHOBHOE JIOTapru(PMUIECKOE TOXKIECTBO. JlecsTHuHbIC
U HatypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHUIO.

IIpeoOpa3oBanue ajredopanvyeckux BoipazkeHmuii. [I[peoOpazoBanne paloHaIbHBIX,

UPPAIMOHATIBHBIX CTETICHHBIX, TTOKA3aTENbHBIX U JIOTAPU(PMUIESCKIX BBIPAXKCHHM.

Ilpakmuueckue 3anamus

ApudmeTnueckue IEUCTBUS HAJ YHUCIAMH, HAXO0XICHHWE NPUOIMKCHHBIX 3HAYCHUU



BEJIMYMH U TOTPEIIHOCTEH BBIUYUCICHUN (A0CONMIOTHOW M OTHOCHUTENBHOH), CpaBHEHHUE
YHCJIOBBIX BBIPAXKCHUH.

Brruucnenue u cpaBHEHUE KOPHEW. BbINOIHEHNE pacyeToB ¢ pauKaIaMH.

Pemenne wuppannoHanpHBIX ypaBHeHMM. HaxoxkneHue 3Ha4YeHMI CTENIEHEW ¢
panMoHaJIbHBIMKM MoKa3aTensiMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHus BbIpaXKEHUH,
COZIepXKaIIMX CTENEeHU. PellleHne mokas3aTenbHbIX YpaBHEHUM.

Pemenne npuknaaHeIx 3a1ad.

Haxoxxnenue 3HaueHWi Jjorapudma Mo MPOU3BOJBHOMY OCHOBaHHIO. Ilepexox ot
OJTHOTO  OCHOBaHUS K JpyroMy. BbluMcieHue M cpaBHEHHME  JIorapu(MoB.
JlorapudmupoBanre v MOTEHIIUPOBAHUE BHIPAKEHUH.

[TpubnnkeHHbIe BEIYUCICHHS U PELICHUS IPUKIAIHBIX 3a/1a4.

Pemienue norapupmMuueckux ypaBHEHHUH.

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TOHATHSA

Panuannas wmepa yria. BpamarensHoe aBmkenue. CHHYC, KOCHHYC, TAaHTE€HC H
KOTaHT€HC YHCTa.

OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA

®opmyiisl ipuBeneHuss. Popmyiisl cinoxeHus. PopMyisl yaBoeHus: Popmyivl
NON0BUHHO20 Y2/id.

Hpeo6pa30BaHH51 HpOCTGfIIJ.IPIX TPUTOHOMCTPUUCCKHUX BBIpa)KeHI/Iﬁ

ITpeoOpa3oBanue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B TPOU3BEACHUE U
IIPOU3BENICHUS B CYMMY. Buipasicenue mpueconomempuueckux OyHKyuil uepes mausenc
NONOBUHHO20 AP2SYMEeHMA.

TpuroHomeTpuuecKkue ypaBHEHMsI U1 HEPABEHCTBA

[IpocTeimne TPUTOHOMETPUYECKUE YPAaBHEHHA. [Ipocmeviwiue mpuzoHoMempuiecKue
Hepasencmaa.

OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHMH. APKCHHYC, ApKKOCHHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus

Panuannblil METO U3MEPEHNUs YIII0B BPAIEHUS U CBA3b C IPaJycHO Mepoil. OCHOBHbBIE

TPUTOHOMETPHUYECKHE TOKAECTBA, (POPMYIIBI CIIOKEHUS, YABOCHHS, IPeoOpa3oBaHme

CYMMBI TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHUE, IPEOOpa3oBaHHe

MIPOM3BENICHUSI TPUTOHOMETpUYEeCKUX PyHKIUN B cymmy. [IpocTeiiue

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: aQPKCUHYC, apKKOCHUHYC, apKTaHTeHC.

DYHKIUU, UX CBOMCTBA U TpadUKu

@®yukuun. OOmacTe ompeAeneHUs W MHOXKECTBO 3HaueHWi; rpaduk QyHKIUH,
noctpoeHue rpadukoB QyHKIUH, 3aJaHHBIX PA3IMYHBIMU CITIOCOOAMH.

CaoiictBa ¢QyHKUMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NepUOIUYHOCTh. [IpOMEXyTKH BO3pacTaHus W yOBbIBaHUS, HaWOOJbIIEC W HAUMCHBIIICE
3HAUeHUs, TOUKH dKcTpemyMa. ['paduueckas uatepnperanus. [Ipumepsl GyHKIIMOHATBEHBIX
3aBHCHUMOCTEM B pealbHBIX IMpolLeccax U SBICHHUSIX. Apudmernyeckue ornepanuu Haj
GyHKIMAME.

CrnoxHas ¢pyHKIus (komro3unus). [lousmue o HenpepbleHOCMU YHKYULL.



Oo6patHbie pynkun. Obacmos onpedenerus u 001acme 3HAYEeHUl
oopamuou ¢pyuxkyuu. I pagpux oopamnou hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JOTapupMUIecKue u
TPUTOHOMETPHYECKHE (DYHKITHH.
OO6patHble TpUTOHOMETpUYECKHE (DYHKIMU

Omnpenenenus GpyHKIUH, ©X CBOWCTBA B TPadUKH.

ITpeoOpa3oBanus rpapukoB. [lapannenbHblii MepeHOC, CUMMETPUs OTHOCUTEIBHO OCei
KOOPAMHAT U CUMMETpPHUS OTHOCUTENIbHO Hayala KOOPJIWHAT, CUMMETPHSI OTHOCHUTEIHHO
IPSIMOM Y = X, PaCTSKEHUE U CIKAaTUE BAOJb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCMMOCTEN MEXIY NMEPEMEHHBIMU B PEAIbHBIX IMPOILECCAX U3 CMEXHBIX
mucuuiuinH.  Onpenenenue ¢yHkuuii. Iloctpoenne u ureHue TpapuKoB (QYHKLIHUH.
UccnenoBanne ¢ynkuuu. CBoilcTBa JIMHEWHOHN, KBaJApaTHUYHOM, KyCOUHO-TMHEHHOW U
npoOHo-nrHeHHON (yHKimi. HenpepeiBHble U mnepuonuueckue QyHkuuu. CBoiicTBa H
rpaduKu CHHycCa, KOCUHYyCa, TaHIeHca M KoTaHreHca. OOpaTHble QYHKUUH M UX TpaQUKH.
OOpatHbie  Tpuronomerpuueckue ¢yHkuuu. IlpeoOpazoBanus rpaduka QyHKIUH.
I'apmonunueckue konebanus. [Ipuknaanele 3agaun.

[Toka3arenbHble, JOrapuPMUUECKHE, TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CrIOCOOBI 3a/1TaHUST M CBOWCTBA YHCIIOBBIX

IOCJIEN0BATEILHOCTEH.

Ilonamue o npedene nocreoosamenvnocmu. Cyujecmsoganue npeoera MOHOMOHHOU
oepanuuenHol nociedosamenvrocmu. CyMMHPOBaHHE TOCIIEI0BAaTEIbHOCTEN. beckoHeuHo
yObIBaroIasi reoMeTpudeckasi MpoOrpeccHst U ee CyMMa.

IIpousBoanasn. [lonarue o Mpon3BOAHON (QYHKIIMH, €€ TEOMETPUUECKUN U (PU3NUECKUIA
CMBICII. YpaBHEHHE KacaTelbHOU K Trpaduky ¢yHKiuu. [IponsBomHbIe CyMMBI, Pa3HOCTH,
npou3BeAeHUs, YacTHbIe. [IpOon3BOIHBIE OCHOBHBIX 3JeMEHTapHbIX (QyHKIMiA. [Ipumenenue
MPOM3BOJHONW K HCCIeNOBaHUIO (YHKIUH U TOCTpoeHUIo TpadukoB. [Ipouzeoousie
06pamuoul PyHKYuU U KOMROZUYUU QYHKYUU.

[Ipumepsl MCHONB30BaHUS MPOU3BOAHOM JJISi HAXOXKICHHUSI HAWIYYIIEro peIIeHUs B
NPUKIAJHBIX 3a/1a4ax. Bropas nmpousBogHas, € reoOMeTpu4ecKuid U (PU3MUYECKUI CMBICI.
HaxoxneHne ckopocTH JUIs mpoiiecca, 3aJaHHOTro (OpMyJIon U rpauKoM.

IlepBooGpa3nass m wmHTerpasa. IIpuMmeHeHne OIpeneneHHOro HMHTErpana Ajs
HAXOXKICHUS IUIOIIAAM KpuUBOIMHEHHON Tpaneuun. Popmyna Herotona—IJleiibHuna.
[Tpumepsl IpUMEHEHUs UHTETpaa B (pU3MKE U T€OMETPHUH.

Ilpakmuueckue 3anamusn

UYucnoBast MOCIEIOBAaTENIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BBIUMCICHHUS YJICHOB
nocnenoBarenbHocTH.  Ilpenen  mocnemoBaTenbHOCTH.  beckoHeuHo — yObIBaromas
TEOMETPHUUECKas IPOrPeCCHsl.

IIpon3BogHas: MEXaHUYECKUNM U TEOMETPUYECKHUM CMBICIT IIPOU3BOJAHOM.

VYpaBHeHue kacatenbHOM B oOmiem Bujie. [IpaBuna u dopmynsl nuddepeHmpoBanus,
TabIMIa MPOU3BOAHBIX AJIeMEHTapHbIX (yHKuuH. MccnenoBanue (QYHKIMH C TOMOIIbIO
npousBogHOU. HaxoxkneHne HauOOJbIIEro, HaUMEHBLIETO 3HAYEHUS M IKCTPEMaJIbHBIX
3HaYeHUH PYHKIHH.

Wurerpan u nepBoodpaszHas. Teopema Hetorona—Jleiionuna. [Ipumenenue uHTErpaia K
BBIYUCIICHUIO (PH3UUECKUX BEITMYUH U TUTOIIA/ICH.



YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusT W CHCTeMbl ypaBHeHHMH. PaunuoHanbHble,  HMppallMOHAJIBHBIE,
MIOKAa3aTENbHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl HMX pelIeHUs (pa3loXeHHe Ha MHOXHTENH, BBEJAECHUE HOBBIX
HEW3BECTHBIX, MTOICTAHOBKA, TpaUUeCKUil METO).

Hepagencraa. PannonaneHeIe, VPpPALMOHAJIBHBIE, IIOKa3aTeJIbHbIC u
mpuzoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX PELICHMUS.

Hcnoab3oBanue cBOMCTB M rpadukoB GyHKIMII PU pellIecHNH YPABHEHHUI H

HepaBeHCTB. MeTos nHTepBasioB. M300pakeHue Ha KOOPIMHATHOM IIIOCKOCTH

MHOXECTBA PEIICHU YPAaBHEHUH U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHne MaTeEMaTUYECKUX METOAOB JUIsl PEIIEHUS COJIEPKaTENbHbIX 3a/1a4 U3 pa3-
JMYHBIX 00JacTel HAyKU U MPAKTUKU.

WNHuTtepnperanys pe3ysibTrara, yueT pealbHbIX OTPAaHUYECHUM.

IlIpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocunbHOCTH ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHHIA.

OcHOBHBIE IPUEMBI pellICHUsI ypaBHEHUH. Pelienne cucreM ypaBHeHui. Mcnonib3oBanue

CBOWCTB ¥ IrpaMKOB (QYHKIUH [T pellieHUs ypaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

ONEMEHTBI KOM6I/IHaTOpI/IKI/I

OcCHOBHBIC TOHATHS KOMOMHATOPUKH. 3aJadyd Ha TMOACYET 4YHWCIa pa3MEIleHHH,
NepeCTaHOBOK, coueTaHui. PemeHune 3amau Ha nepebop BapuaHToB. dopmyna OuHOMA
Herorona. CpoiicTBa OMHOMUHABHBIX KO3 dummenToB. Tpeyroapauk [Tackans.

DeMEeHTbI TEOPUU BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTh COOBITHS, CIOKEHUE U YMHOXKEHHUE BEPOSTHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJUCKpemHas ciy4aunas 6eiutduHd, 3aKOH ee pacnpeoeneHusl.
Yucnogvle xapakxmepucmuku OUCKPEmMHOU CAyYauHou eeauyunsvl. llonamue o 3aKoHe
bonbuiux yucen.

OneMeHTh MaTEeMaTHYSCKON CTaTUCTUKH

[IpencraBneHue JaHHBIX (TAOIUIIBI, TUATPAMMBI, TPaQUKN), ceHepanbHAsi COBOKYNHOCHD,

8b100pKa, cpednee apugmemuueckoe, meouarna. Ilonsmue o 3a0avax mamemamuyeckou

CMamucmuxuy.

Pewenue npakmuueckux 3a0au c npumeHnenuem 8epoSMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

HcTopusi pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATHUCTUKH M UX POIIb B
pa3IuuHBIX cdepax dYeloBEUYEeCKOW IKHM3HenesTeNnbHOCTH. [IpaBmiia KOMOMHATOPHUKH.
Pemienne kxomMOMHATOpHBIX 3amad. Pasmemienusi, coueTaHuss U TepecTaHOBKU. buHOM
Herotona u tpeyronsuuk [lackans. [Ipuknaansie 3agaun.

Knaccuueckoe omnpeneneHre BepOsITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMe
BepoATHOCTEN. Beruucienue BepositHocTel. [Ipukinannusie 3anaun. [IpeacraBienue
YHCIIOBBIX aHHBIX. [[pukinagHbie 3a1a4






I'EOMETPUA

Hp}ZMble U niockocmu 6 npocmpaHcmee

B3aumnoe pacnonoxeHue IByX HpsMbIX B NpocTpaHcTBe. [lapamienbHoCTh mpsiMoi u
wiockocTy. [lapannensHocTh mIockoctel. llepneHauKyIIpHOCTh NPSIMONM M IUIOCKOCTH.
[leprieHAMKyISIp ¥ HAKJIOHHAs. YTOJ MEXAY MPSAMON U IJIOCKOCThIO. JIByrpaHHBIN yrod.
Yrois Mexay IIIOCKOCTAMU. [IepnenauKyIISIpHOCTD ABYX INIOCKOCTEMN.

['eomeTpuyeckue mpeodpa3oBaHus MPOCTPAHCTBA: MapalIeIbHBIM NEPEHOC, CUMMETPHS
OTHOCHUTEJILHO IJIOCKOCTH.

[TapannensHoe mpoektupoBanue. [Liowadb opmozonanvhol npoexyuu. VI3o0paxeHnue
POCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozoepannvie yanvi. Buinykivie

MHo2oepanHuku. Teopema Duinepa.

[Tpusma. llpsimas u nakronnas npusma. IlpaBunsaas npusma. [apannenenunen. Kyo.

[Inpamunpa. IIpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummMmetpuu B Ky0Oe, B mapaJijiesienumnesie, B pu3Me 1 nupamue.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienre O TPaBWIBHBIX MHOTOTpaHHHKaxX (TeTpa’ape, KyOe, OKTasape,
JOJIEKa3Ipe U UKOCADIPE).

Tenan IMMOBCPXHOCTH BPAICHHA

[Mwinsap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasyromias, pa3BepTka. OceBble CEUEHHsI U CEUSHMs], TapajlIe/IbHble OCHOBAHUIO.
Hap u chepa, ux ceuenus. KacarenapHas miockocTs K chepe.

N3mepenus B reomerpun

O0beM u ero m3mepenue. MaterpansHas popmyia oobema.

®dopmyasl 0o0beMa Ky0a, HPSIMOYTOJBHOTO MapajuiesienuIeaa, MPU3Mbl, HHIHHJIPA.
dopmyiiel 00beMa TUPAMUIBI U KOHYca. DOpMyIIbl IIOMAAN TTOBEPXHOCTSH IWIIMHIAPA U
kKoHyca. @opMyIel 00beMa IIapa u miomaan chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOIIACH TOBEPXHOCTEH U 00EMOB IMOAO0HBIX TEII.

KOOp,Z[I/IHaTBI " BEKTOPLI

[IpsamoyronbHas (gekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
paccTosHUS MEX]y IByMSI TOUKaMU. Y paBHEHUs CEepbl, HIOCKOCIU U NPAMOLL.

Bekropel. Monyns BekTopa. PaBeHCcTBO BeKTOpOB. ClOoKEHHME BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nolkeHue BEKTOpa IO HANpaBICHUSM. YTOJ MEXIY IBYMs BeEK-
topamu. [Ipoekuust Bekropa Ha ock. Koopaunatel BekTopa. CKalisipHOE NpOM3BEIEHHE
BEKTOPOB.

Hcnonp30BaHNE KOOPAMHAT U BEKTOPOB IIPH PEIIEHUN MAaTEMATUYECKUX U MPUKIATHBIX
3a1a4.

IlIpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO pPAacCHOJIOXKEHUS HNPSIMBIX. YTOJd MEXIy NpsMbIMU. BzanMmHoe
pacroiokeHUe NPsAMBIX U IUI0CKOCTel. [lepneHanuKysap U HaKJIOHHAs K IUIOCKOCTH. YTOJ
MEXKIy TpSAMOM M TUIOCKOCTHIO. TeopemMbl O B3aMMHOM pPACIOJIOKEHUU MPAMOM U
IUIOCKOCTH. Teopema 0 TpeX NepHeHANKYIISpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIECHANKYJIAPHBIX INIOCKOCTER. PaccTostHue

OT TOYKH JO IJIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXAY
IUIOCKOCTSIMH, MEX/ly CKPEIIHMBAIOLIMMHUCS MPSIMBIMH, MEX]Ty TPOU3BOJIBHBIMU (PUTYPaMU B



IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmo2oHANbHOU
npoeKyuy MHO20y201bHUKA. B3auMHOE paconoKeHre MPOCTPaHCTBEHHBIX (Uryp.

Pasnuunble BuAbBI MHOrOrpaHHuKkoB. Mx wu3oOpaxenus. CedeHus, pa3BEpTKH
MHOrorpaHukoB. [lnomans nosepxHoctu. Buael cumMmmMerpuii B mpoctpanctse. CUMMETpUs
TeJ BpallleHUs. U MHOTOTpaHHUKOB. Boruncnenue miomazaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cepsl, IIIOCKOCTU. PaccTosiHue Mex Iy ToukamHu. JlefcTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpaAHHaTaMH. CKasipHOE MMPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE IPSIMOU U INIOCKOCTH. Mcnosnb30BaHNE BEKTOPOB IIPU 10KA3aTEIILCTBE TEOPEM

CTEPEOMETPUHU.

g BHEayIUTOPHBIX 3aHATUN CTyIEHTaM Hapsly C PEIICHUEM 3alad U BBIIOJHEHUS
NPaKTUYECKUX 3aJlaHUi MOXKHO TPEIJIOKHUTH TEMbI HCCIIEIOBATENILCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTIENbHBIX MEIKUX 3aJau M YHIpaXHEHUH Mpeiararorcs
CIOXKETHbBIE 33/1aHud, TpeOyrolue JUIMTEIbHOW paboThl B paMKax OJIHOM MaTeMaTH4ecKOi
CUTyallud. DTU TEMbI MOTYT ObITh KaK MHIMBUAYAIbHBIMU 33/IaHUSIMH, TaK U TPYNIIOBBIMU
JUIsL COBMECTHOTO BBITIOJTHEHUS MCCIIEOBAHUS.

Ipumepnvie memol pepepamos (00K1A008), UCCAEO08AMENbCKUX NPOEKMO8

* HenpepriBHbIe 1pOOH.
* IIpumeHeHue CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
* [lapannenbHOE MPOEKTUPOBAHUE.
* CpenHue 3HaA4YE€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
* BekropHoe 3aaHne NPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
» CrnoxeHHe rapMOHHYECKUX KOJIeOaHUH.
» I'paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.
* IIpaBuibHBIE U OTYNIPABUIBHBIE MHOTOIPAHHUKH.
» Konnueckue ceuyeHus: U X NIPUMEHEHUE B TEXHUKE.
* Tlonsatue nuddepenimana u ero NPUIOKEHHS.
* (CxeMbl MOBTOPHBIX UCIIBITaHUHN bepHyu.
* HccnenoBaHue ypaBHEHUI U HEPABEHCTB C 1apaMETPOM.






6. TemaTu4yeckuii MJIaH U cojiepkaHue y4eOHOM JucHunInabl MaTteMaTuka

HaunmenoBanue
pa3aesioB u
TeM

Conep:kanue yueOHOro MaTepuaJia, JadbopaTtopHbie padoThl M NPAKTUYECKHE 3AHATHS,
caMoCTOsITeJbHas padoTa 00y4alUXCs

Oo0Lem
4acoB/3a4eTHBIX

ea.

YpoBennb
O0CBOEHHUS

1

2

3

4

BBenenue

Copepxanue yueOHOTO MaTepuasia

MareMaTuka B HAaYyKE, TCXHUKC, 9KOHOMHUKC, I/IH(I)OpMaI_II/IOHHLIX TCXHOJIOTHUAX U HpaKTquCKOﬁ
JCATCIIBHOCTH YCIJIOBCKA

Paznea 1. Pa3BuTHE NOHATHS 0 YHCJIE

Tembl

Copepxxanue yueOHOTO MaTepuasa

1. Hctopus pazButus nonstus uucia. JlelicrsurensHble uncia. [lepeBon uncen us
0OBIKHOBEHHBIX JPOOCH B ICCITHYHBIE U 00pATHO

2. Ip.p. HorpemHocTr Berancienuii. [IpakTudeckre mprueMbl BEIYUCIECHHH ¢ TIPUOTMKEHHBIMU
JAHHBIMHU C TIOMOUIbIO TaOJIUI] ¥ BEIYUCIUTEIbHON TEXHUKH

3. KommieKkcHbIe YuCia U UX FeOMeTpUUYecKas HHTEPIPEeTaLHs]

4. TIIp.p. [deiicTBus C KOMIUIEKCHBIMU YUCIIaMU B anredpandeckoit popme. Kontposns 3nanuii mo
Teme «KoMIITIeKCHBIE YnCiIay

Pasnen 2. KopHu, cTenenu, Jorapugmbi

(NSRS (O I )

Tembl

Copepxxanue yueOHOTO MaTepuasa

1. Kopenb n-ii creneHu u ero cBoiicTBa. BelunciieHue KOpHsi n-i CTENEeHU

2. lIp.p. Pemenue npocTeiinx ypaBHEHU U HEPABEHCTB C pauKaIaMH

3. Crenienu ¢ palrOHAJIbHBIMHA U )leﬁCTBHTCJIBHBIMH IIoKa3aTeIsIMHu, UX CBOMCTBA

4. Tloka3arenbHble YpaBHEHUS

5. IIp.p. PelieHne nokazaTeabHbIX YPaBHEHUM

6. Jlorapudm ¢ npousBosibHBIM ocHOBaHHEeM. OCHOBHOE JIoTapu()MUUIECKOE TOKICCTBO

7. JlorapudmMupoBaHue U NOTEHIIMPOBAHUE BbIPAXKECHHIMA

8. Jlecsituunble M HaTypajibHbIe JorapudMsl. [lepexo K APYyroMy OCHOBAHHIO

9. p.p. Peuienne norapudMuueckux ypaBHEHU, 00JaCTh ONpeIeICHHS

10. IIp.p. Pemenue norapudpmuueckux ypaBHeHuil. Kontpons 3Hanwmii no reme «Kophu, cremneny,
JorapudMbI»
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Pasnea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Copnepxxanue yuyeOHOro Mmarepuaia

1. OcHOBHBIE aKCHOMEI CTCPCOMETPHU U CIICACTBUSA U3 HUX. HOBTOpeHI/ICI BBIYHCJICHUC rmomaz[eﬁ

TeOMETPUUYECKUX PUTYD ! 2
2. B3zauMHOe pacrnosyio’keHue ABYX NPSMBIX U IPSIMOM U IJIOCKOCTU B pocTpaHcTBe. [Ipu3Hak 1 >
MapajuIeIbHOCTH NPSAMOU U MJIOCKOCTH
3. BsaumHoOe pacnosnoxxeHue IByX miockoctel. [Ipu3nak mapamienbHOCTH TIockocTe. Teopema 1 )
Temb 0 MapaJuIeJbHbIX MJIOCKOCTIX
4. IlepneHauKyISPHOCTD NMPSMOM U IUNIOCKOCTH. [IpU3HaK NepneHauKyJISpHOCTH IPSIMON U 1 )
IJI0OCKOCTH
5. ¥Yron Mexay npsaMou u IiockocThio. Teopema o 3-x nepneHaukyssapax. CBa3b MEXIY 1 )
MapajuieIbHOCTHIO U MEPIEHANKYISIPHOCTBIO MPSAMBIX U IJIOCKOCTEN
6. JIByrpanHbIii yroj. YToj MeXay II0CKOCTIMU. [leprneHauKyIsIpHOCTh JBYX MJIOCKOCTEH. 1 3
[Ipu3Hak nepneHuKyJISpHOCTH IIOCKOCTEN
7. Ip.p. Pemenue 3ana4y. Kontposas 3Hanuii no teme «IIpsMble U IIOCKOCTH B MPOCTPAHCTBE 2
Pa3nes 4. BekTopbl H KOOPAMHATHI 3
CopepxaHue yueOHOro mMartepuasia
1. Bekrtop u BekTOpHbIe BeIUYUHBI. CI0XKEHHE BEKTOPOB M UX CBOWCTBA. Y MHOXKEHHE BEKTOPOB > 5
Ha 4YKCII0 U cBoMcTBA. CKaJIIpHOE YMHOXKEHHE BEKTOPOB
2. KommnHeapHOCTh U KOMIUTAHAPHOCTH BEKTOPOB. PasiiokeHne BEeKTOpa Mo JIBYM ) )
TeMbl HEKOJUIMHEAPHBIM U TPEM HEKOMIUIAaHAPHBIM BEKTOpaM
3. IlpsMoyroiyibHbIE KOOPIUHATHI HAa IUNIOCKOCTHU U B ITpocTpaHcTBe. KoopanHAThl BEKTOPOB. 1 )
JericTBus Haj BEKTOpaMu. BeluncieHue JJIMHHBI BEKTOPA U yIila MKy HUMH
4. VpaBHeHHs NpsMOM Ha MIIOCKOCTH. OKPYKHOCTb U €€ YpaBHEHUE 1
5. Hp.p. Pemenne 3agau. KonTposib 3HaHMI 2 3
Pazgea S. @ynkuuu u rpaguxku 3
TeMmbl Copepxanue yueOHOTO MaTepuasa
1. Omnpenenenue ¢pynkuu. CrocoObl 3axanus GyHkuuu. HaxoxaeHne o01acTi 3Ha4eHUN U ) )
obyactu onpeneneHus HyHKIUNA
2. MOHOTOHHOCTb, YETHOCTh H HEYETHOCTD, IEPUOUIHOCTD QyHKIMiA. [TpocTeitmme 1 >
npeoOpaszoBanus TpaduKoB HyHKIIUHA
3. CreneHHble, MoKa3aTelbHbIe U JoTapudmudeckne QyHKIMN 1 2
4. Mp.p. Uccnenoanue dpynknuid. [Toctpoenue rpadgukoB GyHKImi 2 3
5. IIp.p. IloBTOpeHue mpoiiIeHHOro MaTepraia 2 3

\9)




6. Ip.p. ITpakTyeckas KOHTpOJIbHas paboTa 2 2
7. Ilp.p. AHanu3 pe3ynbTaTOB KOHTPOJIHHOM paboTHl. PereHne npuMepon 2 2
1 cemecTp -52 yaca
Pa3nes 6. KomOuHaTopuka, 3JieMeHTbI TeOpMHU BEPOSAITHOCTEH M MATEMaTHYeCKOH CTaTHCTHKH
CopepxaHue yueOHOro MaTepuaia
1. MmuoxectBa. M3y4yeHne npaBui KOMOMHATOPUKY U IPUMEHEHUE UX TMPU PEIICHUH 1 1
KOMOMHATOPHBIX 3a/1a4
2. OcHOBHbIE MOHATHS] KOMOWHATOPUKHU: MIEPECTAHOBKH, COUETAHMSI, pa3MEIICHHUS 1 1
3. IIp.p. [Ipumenenue GhopMyII U BEIYUCICHHS pa3MEICHHH, MEPECTAHOBOK M COYCTAHUN TIPH ) 5
pEIlIeHUH 3aa4
4. Osnakomiienue ¢ omaoMOM HproTOHA U TpeyroinpHUKOM [lackans 2 1
Tembl 5. Ilp.p. PemieHue npakTHUeCKUX 3a7a4 C UCIOIb30BAHUEM MOHATHI U MPaBUJI KOMOMHATOPUKHI 2 2
6. CoObITus. M3ydyeHne Ki1acCH4ecKOoro onpeiesieHusl BEpOATHOCTH, CBOMCTB BEPOSITHOCTH, 1 1
TEOPEMBI O CYMME M YMHOKEHUH BEPOSITHOCTEN
7. ®opMmyna noyiHOU BeposiTHOCTH. Popmyiia balieca 1 1
8. IIp.p. IloBropenue ucneiranuii. ®opmyna bepnymu 2 2
9. JluckpeTHbIE U HETIPEPHIBHBIE CyYailHbIe BETMUMHBL. 3aKOH pacrpeesieHus] AUCKPETHOM ) 1
CITy4allHOM BEJIMYUHBI
10. IIp.p. Penienue 3a1a4 ¢ KOHTPOJIEM 3HAHUHN 2 2
Pa3znen 7. OCHOBbI TPUTOHOMETPHH
Tembl Copepxxanue yueOHOTO MaTepuaa
1. Pamuannoe maMmepenue yrioB. M300paskeHne yriioB BpalieHUs] Ha OKPY)KHOCTH, COOTHECEHHUE
BEJIMYUHBI YIJIA C €ro pacnoyiokeHueM. @opMyIupoBaHue ONPEAEICHUN TPUTOHOMETPUYECKUX 1 1
dbynakuit. @opMyIIbl CI0KEHUS TPUTOHOMETPUYECKUX (DYHKITUH.
2. ®opwmyssl npuBeeHus. PopMysibl JBOWHOTO U OJOBUHHOTO apryMEHTa 1 1
3. IIp.p. YupaxHeHus Ha GopMyIIbl CIOXKEHU, POPMYJIBbI TpUBEAEHUS, (OPMYIIBI TBOHHOTO U ) 5
MIOJIOBUHHOT'O apryMEHTa
4. ®opmynsl mpeodpa3oBaHus CyMMbl M PA3HOCTH OJHOUMEHHBIX TPUTOHOMETPUIECKUX (DYHKIUH 1 1
Y IPOU3BEJICHUS B CYMMY U Pa3HOCTh
5. Tlpocreiilyie TPUrOHOMETPHUUECKHUE YPABHEHHUS BUJA: SInX=a; cOsX=a; tgx=a; ctgx=a 1 1
6. H3yuenue ompeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YUCia, PopMyIupoBaHUE UX, 2 1

M300paxKeHre Ha AMHUYHOM OKPYKHOCTH, IPUMEHEHHUE MPHU PEUICHUH YPaBHEHHIA
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7. Hp.p. ITpakTyeckas KOHTpoJIbHas paboTa 2 2
8. IIp.p. AHanu3 pe3yJbTaToOB KOHTPOJIbHOW paboThl. Pemenne nmpuMepon 2 2
Pa3nea 8. Hauana matemaTuyeckoro anaausa. IlpousBoanasi m MHTerpaJ, ux NnpuMeHeHHe
Copepxxanue yueOHOTO MaTepuaa
1. TlocnenoBatenbHOCTH. O3HAKOMIIEHHUE C MOHATHEM NPOU3BOIHON. V3yueHue u 1 1
(hopMyIHpOBaHUE €€ MEXaHUUECKOT0 U T€OMETPUYECKOTO CMbICIIA
2. IlpaBuna nuddepenuupoBanus, TabIUIa TPOU3BOIHBIX AJIEMEHTApHBIX (PyHKUINN. YpaBHEHHE 1 1
KacaTenbHOU K rpaduky GyHKIUH
3. Ilpu3Haku NOCTOSHCTBA, Bo3pacTanus M yobiBaHus GyHkmu. Teopema Jlarpanxka 2 1
4. DOxkcrpemymsbl pyskimn. MccnenoBanue QyHKIMNA HA IKCTPEMYM 1 1
Temui 5. HauGomblee 1 HauMeHbIlIee 3HaYCHHs PYHKIMA Ha IPOMEKYTKE 1 1
6. Ilp.p. [Ipumepsl UCTIONB30BaHUS MPOU3BOTHOM JIJIsl HAXOXKIECHUSI HAUTYUIIIErO PEIICHUS 2 2
7. Bropas npousBoanas pynkuuu. Bemmykinocts. Touku neperubda rpaduika GyHKIHH 2 1
8. Ilp.p. IlpoBeaenue ¢ NOMOIIbIO MPOU3BOAHON Hcciea0BaHus DYHKIMH, 33JaHHON popMyJioif 2 2
9. IlepBooOpa3nas. HeonpeaeneHHbI HHTETpa U €ro CBOMCTBa TabarMyHble HHTErPaIbI. ) 1
HNuterpupoBanue
10. IIp.p. Onpenenennslii uarerpai. Croiicta. ['eomeTpudeckuil cmbici. Boruncnenue ) )
OIpeIeNICHHOr0 UHTErpasia
11. Ilp.p. I[IpuMeHeHne uHTErpaja Ipy pelIeHUH 3a1a4
Paznen 9. MHOTOrpaHHMKH M KPYIJble Tejia 2
Copepxanue yueOHOTO MaTepuaia
1. Mmuororpannuku. [Ipu3ma u nupamuaa, ux BUJIbI, 3JIEMEHTHI, cBoiicTBa. [locTpoeHue 1 1
npocrermux ceueHuil. [lpaBriibHbIE MHOTOIPAHHUKHU
2. O3HaKOMJIEHHE C BUIAMHU TeJ BpalleHus, popMyInpoOBaHHE UX ONPEAEICHUIN 1 CBOMCTB, HX 1 1
pa3BepTKH, CEUEHUs
Temut 3. DopMyIMpOBAHHE TEOPEM O CEYCHHUH IIapa IJIOCKOCThIO U IJIOCKOCTH, KacaTeJIbHOU K cdepe 1 1
4. O3HakOMJICHHE C IOHATHUSMU IUIOMIAIM U 00beMa, aKCHOMaMH M CBONCTBaMH 1 |
5. Ip.p. U3yueHue Teopem 0 BBIUMCIEHUN 00BEMOB NIPOCTPAHCTBEHHBIX Tel. Pemenue 3aia4 Ha ) )
puUMeHeHre (JOpMyJI BEIYHCIEHHS 00hEMOB
6. U3yuenue ¢popmys AJis BBIUMCICHUS IJIOLIAAEH MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ 5 1
BpalIeHUs
7. Ilp.p. Pemienne 3a1a4y Ha BHIYMCICHHUE TUIOMAJIECH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEN 2 2

Pa3zgen 10. YpaBHeHHsI M HEPABEHCTBA
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CojepxkaHue yueOHOro MaTepuaia

1. IIp.p. Pemenue pannoHalbHbBIX, UPPALIMOHATIBHBIX, I0KA3aTEIbHBIX, TOTAPUPMUUECKUX

YPaBHEHUH U CUCTEM 2 2
Temut 2. p.p. Ucnonb3oBanue cBONCTB U rpadukoB (GyHKIMN A perieHus ypaBHeHuil. [lopropenue ) )

OCHOBHBIX IPUEMOB PELICHUS CUCTEM

3. Ip.p. Pemenue cuctem ypaBHEHHH ¢ MPUMEHEHUEM pa3IMYHbIX CIOCOOOB 2 2

4. Ilp.p. Ucnonb3oBanue cBOMCTB U rpadukoB QyHKUIUN IpU PEILIEHUH HEPABEHCTB 2 2

5. Hp.p. Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM pa3IMYHbIX cCIOCO00B 2 2

2 cemecTp -66 yacon

KOHCYJIbTAIMM K IK3aMeHY 8

JK3aMeH 6

Bcero 132
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7. MarepuajibHO-TEXHUYECKOE U Y4eOHO-MeTOAnYecKoe odecneuyeHue

7.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPHAIbHO-TeXHUYECKOMY M YU4eOHO-
MeTOANYEeCKOMY 00ecle4eHHI0 YCJIOBHI peain3anuu NporpaMMbl JHCIAIIIHHBI

OcBoeHue mnporpaMMbl y4eOHOW JUCHMIUIMHBI MaremaTuka MmpeanojiaraeT Hajlndyue
y4eOHOTro KabnuHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OOECIICYUTh 00YUYarOmUMCS CBOOOTHBIN
nocTyn B IHTEepHET BO BpeMsi yueOHOTro 3aHATHs U Iepuo]] BHEYUeOHOH e TebHOCTH.

[Tomemenne kaOWHETa MJOJDKHO YIOBJIETBOPATH TpeboBaHusM CaHUTapHO-3IHIEMHO-
norudeckux mnpaBwi U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIIOBHIM
000pyJI0BaHUEM, YKa3aHHbIM B HACTOSIUX TPEeOOBaHUIX, B TOM YMCJE CHELHUATU3MPOBAHHON
y4eOHOIl MeOenblo M CpeICcTBaMU OOYYEeHHMS, JOCTATOYHBIMHU JUISL BBIMOJHEHUS TPeOOBAHUU K
YPOBHIO TIOJATOTOBKH 00yYaromuxcs'.

B xabuHeTe MODKHO OBITh MYJBTUMEAWIHOE O000pYJOBaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTelbHOTO MpoIecca MOTYT MPOCMATPUBATh BU3YaIbHYIO MH()OPMAIHIO 110
MaTeMaTHKe, CO3/1aBaTh IPE3EHTALNH, BUIC€OMaTepUallbl, UHbIE JIOKYMEHTBHI.

B coctaB y4e0HO-METOMYECKOTO0 M MAaTePHAIbHO-TEXHHUYECKOTO O00ECIICUeHHS TPOTPaMMBI
y4eOHOM TUCITUIUTMHBI MaTeMaTHKa BXOIAT:

* MHOTO()YHKIIMOHAIEHBIA KOMILJIEKC TPETIOAaBaTEIS;

* HamsIHBIE TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJMII, IJIAKaTOB, MOPTPETOB BBIJAIOIINXCS
YYCHBIX-MATEMATUKOB H JIp.);

® I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIC CpEacCTBa;
¢ OKPaHHO-3BYKOBLIC HOCO6I/IH;

* KOMIUIEKT TEXHHYSCKOM JOKYMEHTAIMK, B TOM YHCJIIC IMacCropTa Ha CpEACTBa O6yquI/IH,
HHCTPYKIUU 10 UX UCITIOJIB30BAHHUIO U TCXHUKC 6630HaCHOCTI/I;

* OubmmoteuHbIil HOHI.

B 6ubnuoreuynsiii (OHI BXOAAT Y4eOHUKH, ydeOHO-MeTomuueckue KoMiuiekTsl (YMK),
o0ecrieunBaIIe OCBOCHHWE YUYeOHOW AWCIHMILIMHBI MaTemaTthka, PEeKOMCHJIOBAHHBIC WIIH
JOTYIIEHHBIE ISl WMCIOJNB30BaHUS B TPOPECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUsX,
peanu3yromux 00pa3oBaTeNbHYI0 TPOrpaMMy CpemHero oOmero oOpa3oBaHUsS B Mpejenax
ocoenus [IIICC3CIIO na 6a3e 0cHOBHOTO 001Iero 00pa3oBaHUs.

bubnuoreunsiii GoHI MOXKET OBITH OMOJIHEH SHUUKIONEIUSIMH, CIIPABOYHUKAMHU, HAyYHOH,
HAY4YHO-TIONYJISIPHON U Ipyroil TUTepaTypoil o MaTeMaTuke.
B npouecce ocBoeHMs MporpaMMbl y4eOHON IUCHMITIMHBI MaTteMaTHKa CTYACHTBI JOJIKHbI

MOJYYUTh BO3MOXHOCTH JIOCTYNa K 3JIEKTPOHHBIM Y4YeOHBIM MarepHuajgaM IO MaTeMaTHKe,
MMEIOIIUMCST B CBOOOJHOM J10CTyne B ceTd VHTepHeT (3JeKTPOHHBIM KHUTaM, MPaKTHKyMam,
Tectam, Marepuanam EI'D u ap.).

7.2. UndopmaumonHoe odecnevyeHue 00ydeHus
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Boromonos H. B. [Ipaktnueckue 3aHsaTHs o MaremaTuke B 2 4. Yacte 2 : yuebHOe mocobue
st CIIO / H. B. boromonos. — 11-e u3n., nep. u pon. — Mocksa : M3aarensctBo FOpaiiT,
2020. — 251 c¢. — (IIpodeccuonanbuoe obOpazoBanue). — URL: https://urait.ru. — Pexum
JOCTyTA: 110 MOJIUCKE

ﬂOHOJ’IHI/ITeJIbHaH JUTEpATypa

Hanasin A. A. COopHUK 3a7a4 MO0 MareMatuke : yueOHoe nmocooue /A. A. Jlanasn , 3-e u3g. —
Mocksa : @opym, MTHOPA - M, 2018. - 352 c.: - (Ilpodeccuonansroe odbpazoBanue). - URL:
https://znanium.com. — Pexum octyna: no nojamucke.

BoromosioB H. B. Maremaruka. 3agauun ¢ pemenusmu B 2 4. Yactp 1 : yuebHoe mocobue amis
CIIO / H. B. boromonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3mparensctBo KOpaiit, 2020. —
439 c. — URL: https://urait.ru. — Pesxum gocTymna: mo moAmucke.

Boromonos H. B. MaremaTuka. 3agauu ¢ pemeHusiMu B 2 4. Yacte 2 : yueOHOe nocodue s
CIIO / H. B. boromonos. — 2-e u3n., ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. —
320 c. — URL: https://urait.ru. — Pexum noctyna: mo nojamucke.

Kpemep H. III. Matemaruka s komemxkei : yauedbHoe nocodue ans CI1IO / H. L. Kpemep, O.
I'. Koncrantunosa, M. H. ®puaman ; nox pen. H. L. Kpemepa. — 10-e u3a., nep. u gomn. —
Mocksa : UznatenbctBo KOpaiit, 2020. — 346 c. — URL: https://urait.ru. — Pexxum goctyna: mo
TIOJTITHICKE.

Kyuep T. II. Matemaruka. Tectsl : yueOnoe nocobue mist CITIO / T. I1. Kyuep. — 2-e u3n.,
ucnp. u gon. — Mocksa : UsnarensctBo Opaiit, 2020. — 417 c¢. — URL: https://urait.ru. —
Pexxum pocTyna: 1o noanucke.

8. XapakTepucTHKA OCHOBHBIX BU/I0B Y4€0HOI JAeSITeJIbHOCTH, KOHTPOJIb U
OLIEHKA Pe3yJIbTATOB YUeOHOM IMCIUIIUHBI.
KoHTposb 1 o1ieHKa pe3yabTaTOB OCBOCHHS YUEOHOM TUCIUTIIIMHBI OCYIIECTBIISICTCS
npenoaaBaTeyicM B IPOLUCCCC MPOBCACHUSA IMTPAKTUICCKUX BaH}ITHf/'I, TCCTUPOBAHUS, a TAKIKC
BBITIOJTHEHHSI O0YYarOIIMMUCS WHIUBUTYJIBHBIX 3aJJaHUN U TPOMEKYTOUYHOM aTTeCTaIleH.
MeTob1 KOHTPOJISI HANpaBJIeHbI Ha MIPOBEPKY 00yUaAIOIIUXCS:
v — BBINOJHATE YCIOBUS 3JaHUS HA TBOPYECKOM YPOBHE C IPEACTABIEHHUEM COOCTBEHHOMN
MO3UIINH;
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vo— JIenaTh OCO3HAHHBIN BLI60p CII0CO00B JIeNCTBUM U3 PpaHCC U3BCCTHBIX;

v —OCYUICCTBJIATL KOPPCKIHUIO (I/ICHpaBHeHI/IC) CACIIaHHBIX OIIMOOK HAa HOBOM YPOBHE
npeajiaracMbIx 3a,I[aHPII>i;

v — paboTaTh B IPyIIIE U NPEICTABIAT KAaK CBOKO, TAK W MO3ULIUIO TPYIIIIbI

(I)OpMI)I H METObI

Conep:xanue XapaKkTepuCTHKA OCHOBHBIX BH/I0B J1eATEJIbHOCTH KOHTPOJISI U OLEHKHU
o0yuaommxcs pe3yJbTaToB
(Ha YpoBHe Y4eOHBIX JIeiiCTBHIA) o0yuyeHust
O3HaKOMJIEHHE C POJIbI0 MATEMATUKH B HayKe,
TEXHHUKE, SKOHOMHKE, UH()OPMAIIMOHHBIX TEXHOJIOTHUIX
BBenenue Y IPAKTUYECKOH JAEATEIBHOCTH.
O3HaKOMJIEHME € LEJSMU U 33Jja4aMU U3Y4YECHUS
MaTeMaTHUKH Mpu 0cBoeHuH crenuaibHocTteit CIT10
Auredpa
BrimonHenune apudmMeTHnIecKux AeMCTBUIN HaL L. Wureprnperarys
YHCJIaMH, COYeTasl YCTHBIC M IMCbMCHHBIC IPHUCMBI. pe3yJILTaTOB
Haxosxnenne npuOIMKeHHBIX 3HAYCHU I BEJTMYUH U Ha0TroICH M 3a
IOIPEIIHOCTEN BhIYKMCIEHHH (a0COMOTHON 1 ACATCIBEHOCTBEO
OTHOCHUTENIFHOM); CpaBHEHHE YUCIIOBBIX o0yuatomerocs 5
PasBuTHe NoHATHA BBIPAJKECHUM. fponecee OCBOCHIA
o0pa3oBaTenbHOI
0 JucJjIe Haxoxxnenne ommbok B mpeoOpa3oBaHUAX U -
BBIUMCIIEHUAX (OTHOCHUTCS KO BCEM ITyHKTaM
POrpaMMbI) 2. CraproBast
KOpHH, CTCIICHU, O3HaKOMJIeHI/Ie C IIOHATHUEM KOpHSI n-ﬁ CTCIICHU, IUAarHOCTHKA
Jorapupmsl CBOMCTBAaMHM paJUKaJIOB U IPABUIAMH CPAaBHEHUS HO/ATOTOBKU
KOpHEH. 00y4aromuxcs o
DopmyJIMpOBaHUE ONPEACICHUS KOPHS U CBOMCTB HIKOJIBEHOMY Kypcy
MAaTCMaTHUKH,

KOpHEH. BpIuKciieHne U CpaBHEHUE KOpHEH,
BBITNIOJTHEHUE TPUKUAKY 3HAYECHUS KOPHSL.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
COJZIEpIKalINX PAJUKAIIBL.

Brimonnenue pacueToB 1o popmyiiam, CoaepKaIIM
panuKaibl, OCYLIECTBIISISI HEOOXOAUMBIE TOJICTAHOBKU
U IpeoOpa30BaHMUA.

Onpenenenne paBHOCUIBHOCTH BBIPAXKCHUH €
panukanamu. Pemenue uppanroHaabHbIX YPaBHEHUN.
O3HaKOMJICHHE C IOHATHEM CTEIICHHU C
JIEUCTBUTCIILHBIM IIOKA3aTCIIEM.

HaxoxzaeHue 3Ha4eHUI CTENEHH, UCTIONb3Ys IPU
HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEZICTBA.
3anuceIBaHUE KOPHS 1-U CTEIIEHU B BUJIE CTEIICHU C
JIpOoOHBIM TIOKa3aTeeM U Ha00O0poT.

dopmyJIMpOBaHUE CBOMCTB CTENEHEH. Boluncienue
CTENEHEN ¢ pallMOHAJIBHBIM I10Ka3aTEJIEM, BHIIIOJIHEHUE
IIPUKUJIKY 3HAYEHUS CTEIICHH, CPABHEHHUE CTEIICHEH.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
COJIepKalIuX CTEIEHH, IPUMEHssl CBOMCTBA. Pemenne
MIOKA3aTEJIbHbIX YPAaBHECHUIA.

BBISIBJICHUE MOTHBAIIUU
K HW3yYCHHI0O HOBOTO
MaTepuaia.

3. Tekyumii KOHTPOJIb
B (hopme:

- YCTHOT'O ¥ TACBMEHHOTO
oIpoca,;

- IPAKTHYECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JesioB
JUCLIMILINHEL,

- IOMAIlTHEe#H paboTH;

- CaMOCTOSTCITHHOM
paboThL

4. Py06exubIit
KOHTPOJb 10 TeMaM
«KopHn, CTETICHH,
sorapu@mery,
«Kombunaropuxa,
OneMeHTHI TEOpUH
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O3HakOMJIEHHME ¢ IPUMEHEHNEM KOPHEW U CTENEHEN
IIPY BBIYMCIICHUM CPENHUX, IEJICHUH OTpe3Ka B
«30JIOTOM CEUYCHHW». Pemenune npukiaaHbIx 3a1a4 Ha
CJIOKHBIE TIPOLICHTHI

BrimonHeHne npeoOdpa3oBaHuil BEIPAKCHHM,
npuMeHeHue GopMyJl, CBSI3aHHBIX CO CBOMCTBAMU

BEPOSATHOCTEH,
OYHKIUNY,
«IIpouzBoaHsie n
HUHTETPAJIBD.

5. UroroBas
arTecTaus B popMme
JK3aMeHa

IIpeoOpa3oBanue CTereHel u jorapudmos.
ajiredpanyecKux Omnpenenenre 001acT JOMYCTUMBIX 3HAUCHUIN
BbIpaKeHU Jorapu(pMHUECcKOro BelpaxkeHus. Pemenne
norapu(pMHUECKUX YpaBHEHHMA
OCHOBBI TPUTOHOMETPHUH
N3yuenue panrnaHHOro METOAAa U3MEPEHUS YTIIOB 1. Wutepnperanust
BpAICHUA U UX CBS3U C I'PalyCHOU MEpPOM. pE3yJILTAaTOB
N3006paxkenue yrioB BpallleHUs] Ha OKPY>KHOCTH, Ha0o/IeHHit 3a
COOTHECEHHUE BEJIUYHMHEI YIJIa C €r0 PACIIOI0KEHHEM. Hg’ITem’HOCTI’K’
o 4a. TOCA B
DOpMyTHPOBAHKE ONPEEICHNN TPUrOHOMETPHUECKUX | O0Y A oeroc
v Iponecce OCBOCHUA
OcHOBHBIE MOHATHA (GyHKIMH 1715 YIJI0B TOBOPOTA U OCTPHIX YTJIOB pon y
6 o0pa3oBaTenbHOM
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSCHEHUE UX e ———
B3aUMOCBSI3H
OcHOBHBIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX 2. CraproBas
TPUIOHOMETPHYECKHe | TOXAECTB JJIs BHIYUCICHUS 3HAUCHUI JIMarHOCTHKA
TOXK/1ECTBA TPUTOHOMETPUYECKUX (PYHKIMNA 110 OAHON U3 HUX HOATOTOBKU
N3ydenune oCHOBHBIX (POPMYII TPUTOHOMETPHUH: 00yJaroLINXCsl 1o
(bopMyIIbl CIIOKEHUS, YABOCHUS, TPeoOpa3oBaHus HIKOJIbHOMY Kypcy
CYMMBI TPUTOHOMETPUYECKUX (YHKIHI B MaTeMaTHKH,
MIPOU3BEICHUE U TPOU3BEACHUS B CYMMY U BBIABJICHHC MOTHBAIIH
K HW3YUYCHHIO HOBOI'O
NPUMEHEHUE TIPU BBIYMCICHUN 3HAUCHUS MaTepuana
IIpeoOpa3oBanus TPUTOHOMETPHUYECKOTO BBIPAKEHUS U yIPOUIEHUS €rO. '
NpoCTeHINX OBHaKOMJ'If:HI/Ie CO CBOWMCTBAaMH CUMMETPHH TOYEK Ha 3. Tekymmii KOHTPOID
TPUTOHOMETPUYECKHUX | CAMHUIHOM B hopme:
BbIpa)KeHu i OKPY’KHOCTH M IPUMEHEHHE UX JJIs BbIBO/Ia (OPMYIT - YCTHOTO H ITHCHMEHHOTO
MIPUBEICHHUS orpoca;
Pemenue no gpopmyniam ¥ TPUTOHOMETPUIECKOMY - IPaKTHYECKUX padoT;
KpyTy NpOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUN. | - KOHTPOJBHBIX pabor
[IpumeHeHne 00X METOJIOB PELICHUs] ypaBHEHUN o TeMaMm  pasAcios
(mpuBeeHKE K TMHEHHOMY, KBaJpPaTHOMY, METO] AMCIIMIUTMHEL,
. N - ToMatrHe paboThl;
IIpocreiimmue pa3oKeHUs] HA MHOXHUTENH, 3aMEHBI TIEPEMEHHON) TPH .
. - CaMOCTOSITEITHHOM
TPUTOHOMETPUYECKHE | PELICHUH TPUTOHOMETPUYECKUX YPABHEHU. paBoTHI
YPAaBHEHHS H YMeHue oTMedaTh Ha Kpyre peleHus MPOCTEHIINX 4. PyGexHEIH
HepaseHcmea TPUTOHOMETPUYECKHX HEPAaBEHCTB KOHTPONH 1O  TEMaM
«KopHu, CTEIICHHU,
norapuMeD»,
«Kombunaropuxa,
O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX OleMEHTHI _Teopun
. BEPOSITHOCTEH,
TPUTOHOMETPUYECKUX (QYHKIUH. Dymxmam»
(vl b
N3yuenue onpenenennii apkCUHyca, apKKOCHHYca, I TpousBoHbIe "
ApKTaHTcHCa HUHTCTpaJibD».
ApKcHHYC, yrcia, GopMyIMpOBaHUE UX, H300pakeHUE Ha 5. Mtorosas
APKKOCHHYC, €IMHUYHOW OKPY>KHOCTH, IPUMEHEHHE MTPU PELIEHUN arTectanus B popme

APKTAHI'CHC YUCJAa

YpaBHEHUH

OK3aMCHa
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®YHKIIMU, X CBOMICTBA U TPA®UKU

DyHKIUH.
IHousitue o
HeNpepbIBHOCTH
GyHKun

O3HakoMJICHHE C MOHATHEM IIEPEMEHHON, IpUMepaMu
3aBUCUMOCTEN MEXy IEPEMEHHbBIMHU.

O3HakoMJIEHHE C MTOHATHEM IpaduKa, onpeaesieHue
NPUHAIIC)KHOCTH TOUYKU TpaduKy QyHKIHH.
Omnpenenenue 1o GopmyJsie IPOCTEHIIEH 3aBUCUMOCTH,
Buja ee rpaduka. Beipaskenue o popmyse oaHoiM
IIEpEMEHHOI uepe3 Apyrue.

O3HakoMJIeHHE C onpeeseHreM (YHKINH,
(dopmynupoBanue ero. Haxoxaenue obnactu
orpejiesieHus 1 001acTH 3HaUYCHUH (DYHKIIMU

CpoiicTBa pyHKIHM.
I'padpuueckas
HHTepHnpeTanus.
ITIpumepsi
(pyHKIMOHAIBHBIX
3aBHCHMOCTeil B
peajIbHbIX

npoueccax M siBJICHUIX

O3zHakoMJIeHHE ¢ TpUMepamMi (PYHKIIMOHAIBHBIX
3aBUCUMOCTEHN B pEaIbHBIX MPOIECCaX U3 CMEKHBIX
JUCLUTUINH.
O3HaKOMJICHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMHU
HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJIpaTUYHON
(GYHKIHMH, TPOBEICHUE MCCIICTOBAHUS JTHHCHHOM,
KYCOYHO-JTMHEHHOM, TPOOHO-JIMHEHHOU 1
KBaJ[paTHYHON (DYHKIIUH, IIOCTPOCHUE UX IPa(UKOB.
[Toctpoenue u ureHue rpa@uKoB (YHKITHIA.
Hccnenoranmne GpyHKIMH.
CocraBnenue BUA0B (PyHKIUN IO JAHHOMY YCJIOBHIO,
pelIeHne 3aa4 Ha SKCTPEMYM.

BrimostHeHre npeoOpa3oBaHuil rpaduka GyHKIIMHA

Oo0paTHble pyHKIMHU

W3zyuenne nonamus obpamnou ynxyuu, onpeaencHne
BUJIA U noCmpoenue spagura oopamHou hyHKyuu,
Haxoocoenue ee obracmu onpeoeseHus u ooaacmu
3Hayenutl. [IpumeHeHne cBONCTB QYHKITHI TpU
UCCIIeIOBAaHUY YPaBHEHUH M PEIICHUH 337249 Ha
KCTPEMYM.

O3HaKOMJICHHE C TOHITHEM CIIOKHOW (DYHKIUU

CreneHnble, NOKa3a-
TeJIbHbIE,
Jorapupmmuyeckue u
TPUTOHOMETPUYeCKHe
GyHkumum.

OopaTHbie
TPUTOHOMETPHYECKHE
GyHKunn

Brruucnenue 3HaueHni GyHKIMN 1O 3HAYEHUIO
apryMeHTa.
Omnpenenenue NONI0KEHUS TOUKH Ha Tpaduke 1o ee
KOOpAMHATaM U Ha00OpOT.
Hcnonp3oBanue cBOMCTB (PyHKIMIA /U1 CpaBHEHUS
3HAYEHUH cTerneHel 1 JJorapuQmos.
[Toctpoenne rpadMKOB CTENEHHBIX U JOrapUPMHUUECKUX
byHKIMMA
Penienue nokazaTenbHbIX U JTOrapu(pMUIECKIX
YPAaBHEHUI U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C IOHATHEM HENPEPBIBHON
nepuoANYEecKoi PyHKIMH, (OPMYIHPOBAHHE CBONCTB
CHHYCa U KOCHHYCa, IOCTPOECHUE UX IPa(hUKOB.
O3HaKOMJIEHHE C IOHSITHEM FAPMOHHUYECKUX KOJIeOaHH
U IPUMEpaMM FapMOHUYECKUX KoJeOaHuH 1Jis
OIMCaHUs MPOLECCOB B PU3UKE U APYTUX 00JACTIX
3HaHUS.
O3HaKOMJIEHHE C IOHSTHEM Pa3pbIBHOM MEPUOIUUECKON
byHKkunu, GopMyIupoBaHHE CBOMCTB TaHI€HCA U
KOTaHI€HCa, IOCTPOCHHUE UX IPapUKOB.
[IpumeHeHne CBONCTB (DYHKIMIA sl CPAaBHEHUS

1. Wurepnperanus
pe3yIbTaTOB
HaOr0IeHN I 3a
JESTENLHOCTHIO
oOyuJatomierocs B
nporiecce OCBOCHUS
0o0pa3oBaTebHOI
IIPOTPaMMBI.

2. CraproBas
JTMarHOCTHKA
[TOJATOTOBKHU
obyJarommxcs 1o
[IKOJIEHOMY Kypcy
MaTeMaTHKH,

BBISIBIICHHE MOTHBALUU
K H3Y4YEHHI0O HOBOIO
MaTepHaia.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ TUCBMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- KOHTpPOJIBHBIX pPadoT
o TeMaM pa3JejioB
JUCIIMILINHEI;

- ToMaIrHe padoThl;

- CaMOCTOSITENTHHOM
paboTHL

4. Pybexnbrit
KOHTPOJIb IO TeMaM
«KopHn, CTETICHH,
sorapumery,
«Kombunaropuka,
OneMeHTHI TEOpUH
BEpOATHOCTEH,
OYHKIUNY,
«ITpou3BoHbIE u
WUHTETpaJIb».

5. UroroBas
aTTecTauusi B popme
JK3aMeHa
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3HAYeHUH TPUTOHOMETPUUECKUX (DYHKIIHIA, perieHus
TPUTOHOMETPUUYECKUX YPAaBHEHUM.

Ilocmpoenue epaguxos obpammuwix

MPUSOHOMEMPUUECKUX DYHKYUU U Onpedeierue no
epagpuxam ux ceovicms.
BrimotHeHHe npeoOpa3oBaHus rpauKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTeILHOCTH

O3HakoOMIJIEHHE C IOHATHEM YUCIOBOU
MIOCTIEIOBATEILHOCTH, CIIOCO0aMU €€ 3a/IaHus,
BBIYUCIICHUSIMU €€ YJICHOB.

O3Hnaxomaenue ¢ NoHaAmMuUeM npeoeid
nocnedo8amenbHOCU.

O3HaKOMIIEHHE C BLIUUCIEHUEM CYMMBI 66CKOHC‘-IHOI‘O
YHCJIOBOTO Psijia HA MPUMEPE BBIYUCIICHUS] CyMMBI
0eCKOHEYHO yOBIBAOIIECH reOMETPUUECKOM
TPOTPECCHUH.

Pemenue 3aau Ha mpuMeHeHUE POPMYJIBI CyMMBbI
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKON MPOrPEeCCUn

IIpousBoaHas u ee
NpHUMEHeHHe

O3HaKOMJIEHHE C IOHSTUEM ITPOU3BOIHOM.

Wzydenue u popMyInpoBaHUEe €€ MEXaHUYECKOIO U
TeOMETPHUUECKOTO CMBICIA, U3yUYEHHE AITOPUTMA
BBIUMCJICHUS IPOU3BOIHOM Ha MPUMEPE BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTHU M YIJIOBOTO KO3 (uUIeHTa
KacaTeJIbHOM.

CocraBiieHHEe ypaBHEHUS KacaTeIbHOM B 00IIEeM BH/IE.
YcBoenue npaBui auddepeHnpoBaHus, TaOINIIbI
MIPOU3BOIHBIX SJIEMEHTAPHBIX (QYHKIIHH, TPUMECHEHUE
s nudpdepeHupoBanus GyHKIIUA, COCTAaBICHUS
YpaBHEHUS KacaTEIbHOM.

H3ydeHnue TeopeM O CBSA3H CBOWCTB (YHKIIUU U
POU3BOTHOHN, POPMYIHPOBKA UX.

[TpoBeneHue ¢ MOMOIIBIO0 TPOU3BOAHON UCCIIEOBAHUS
(GhyHKIUY, 321aHHON POPMYITOM.

YcTaHoBNEeHUE CBSI3U CBOMCTB (PYHKIIMU U
MIPOU3BOHOM IO UX rpaduKam.

[TpumeHeHne NpoU3BOAHOM AJIs pelIeHUs 3a7a4 Ha
HAXOKJACHUE HAUOOIBIIET0, HAUMEHBIIETO 3HAYCHUS U
Ha HAXOXKJCHHE dKCTpEMyMa

IlepBooGpa3nasn

O3HaKOMIICHHE C TIOHSATHEM MHTErpaia u
epBOOOPA3HOM.

W3y4enue mpaBuiia BBIYUCICHHS IEPBOOOPA3HON
teopembl Hptorona—JleliOHuna.

Pemrenne 3a1a4 Ha CBSI3b IEPBOOOPA3HOM 1 €
NPOM3BOTHOM, BBIYHCIICHNE TIEPBOOOPA3HON ISt
JTAHHOM (YHKITUH.

Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpajIa JUIst

1. WNHuTtepnperanys
pe3yIbTaTOB

HaOJIIO e HUI 3a
JESTETLHOCTHIO
00yJaronierocs B
mpoiiecce OCBOCHUS
obOpasoBaTeIbHOU
IIPOTPaMMBI.

2. CraproBas
JIUarHOCTHKA
[TOJATOTOBKHU
oOyJarontuxcs o
[IKOJTEHOMY Kypcy
MaTeMAaTUKH;

BBISIBJICHUEC MOTUBAaIlUU
K HW3y4CHHIO HOBOTO
MaTepHaia.

3. Tekyumii KOHTPOJIb
B opme:

- YCTHOT'O ¥ TACBMEHHOTO
orpoca;

- IPaKTHYECKUX padoT;

- KOHTPOJNBHBIX pPaboT
o TeMaM pa3JesioB

JCTIATITNHEL;
- ToMaIrHe padoTHl;

- CaMOCTOSITETIBHOM
paboThL

4. PyGexxubrit
KOHTPOJIb 1O TeMaMm
«KopHu, CTCICHH,
norapuhMeD,
«Kombunaropuxka,
OJIEMEHTBI TEOpUU
BEpPOSITHOCTEH,
DyHKIUNY,
«ITpou3BoiHbIE u
WHTETPAITBI.

5. Utorosasa
arrecranus B popme

U HHTerpaJ BBIUMCIICHHS (PU3NUECKUX BEIMUYMH U IUIOMAIeH 9K3aMeHa
YPABHEHUS U HEPABEHCTBA
YpaBHeHus u cucteMbl | O3HaKOMJIEHHE C NMPOCTEHIIMMM CBEJCHUSAMHU O KOpHsX | 1. Wurepnperarms
yYpaBHeHHUii anreOpanvdecKuX ypaBHEHUH, MOHATHSIMH HCCIICIOBAHUS | PE3YJIbTaTOB
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HepaBencrBa u

CUCTEMBI HEPABCHCTB €

ABYMSA NMEPEMEHHBIMUA

YPaBHEHUH U CUCTEM yPAaBHEHUI.

N3ydyeHnune Teopuum paBHOCWIBHOCTH YpPaBHEHUHM U €€
PUMEHEHUS. IToBTOpeHue 3aucu peueHus
CTaHJApPTHBIX ypaBHEHUH, MPHEMOB MpeoOpa3zoBaHUs
YPaBHEHHUN I CBEJCHMSI K CTAHJAPTHOMY YPaBHEHHIO.
Pemenne panMOHAIbHBIX, UPPaLMOHAIIbHBIX,
MOKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUH U
CUCTEM.

Hcnonp3oBanne cBOWCTB W rpaduKoB (OYHKIHMHA JUIS
pemieHuss ypaBHeHUH. [IoBTOpeHnEe OCHOBHBIX IIPUEMOB
pEeLIEHUs CUCTEM.

PewieHne ypaBHEHUH C INPUMEHEHHEM BCEX IPUEMOB
(pa3nokeHUss Ha  MHOXKUTENM, BBEJCHHUS  HOBBIX
HEHM3BECTHBIX, NT0JICTAHOBKHU, TpaUUecKoro MeToa).

Pemienne cucteM  ypaBHEHMH € NPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.
O3HakoMJIeHME C OOIIMMH BONPOCAMU  PELLEHUS

HEpaBEHCTB U MHCIIOJIb30BaHUE CBOWCTB U TpaduKoOB
(GYHKUIMH IPU pelIeHNH HEPABEHCTB.

PemieHne HEpaBeHCTB U CUCTEM
NPUMEHEHHEM Pa3IMYHBIX CIIOCOOO0B.

[IpuMeHeHnEe MaTeMaTU4eCKUX METOJOB Ul PEIUEHUS
COJIepKaTeNbHBIX 3a/1a4 U3 Pa3IUYHbIX 00JacTe HayKu
U TpakTUKdA. HTepnpernpoBaHue pe3yJbTaToOB C
Y4ETOM pealbHbIX OIrPaHUYECHUN

HEPABEHCTB C

HAOJIOICHUI 3a
JIeSITENTBHOCTBIO
oOydJatomierocs B
npoiiecce OCBOCHUS
00pa3oBaTebHOI
MIPOTPAMMBI.

2. CraproBas
JIMarHOCTHKA
MTOJITOTOBKHU
obyJarommxcs 1o
[IKOJIBHOMY KypCy
MaTeMaTHKH;

BBISIBIICHHE MOTHBALUU
K H3Y4YEHHI0O HOBOIO
MaTepHaia.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ MTACHMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX paboT
o TeMaM  pasJelioB

JUCIIMILINHEI;
- ToMaIrHe padoThl;

- CaMOCTOSITETIEHOM
paboTHL

4. Py6exnbrit
KOHTPOJIb TI0 TeMaM
«Kopnu, CTETICHH,
sorapumer»,
«Kombunaropuka,
OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
OYHKIUNY,
«ITpou3BoHbIE u
WUHTETPAJIBD».

5. UroroBas
aTTecTauusi B popme

JK3aMCHa
SJIEMEHTBI KOMBUHATOPUKH, TEOPUU
BEPOATHOCTEU U CTATUCTUKH
OcHOBHbBIC IOHATHSA N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE 1. Wurepriperarmst
Komo0unaropuku IpU pelieHu KOMOUHATOPHBIX 3ajay. pe3yIbTaToB
Peenyie KOMOHHATOPHBIX 3a7a4 METOIOM mepeGopa i | Haduosenuit 3a
TI0 NIPABUITYy YMHOMKEHHS. ﬂgﬁTeHLHOCTBm
O3HaKoOMJICHHE C MOHATUAMU KOMOMHATOPUKU: odyHatomerocs b
nporecce OCBOCHHSI
pa3MelIeHUsIMH, COUETaHUSIMU, IEPECTAHOBKAMH U g
o0pa3oBaTenbpHOI
(dbopMynaMu A UX BBIYMCIICHHUS. [IPOTPAMMBL.
OObsicHeHnE U TpUMeHeHHe GOpMyJI 1711 BBIYUCIICHUS
Pa3sMCILICHUH, 2. CraproBas
INEPECTAaHOBOK U COUYETAaHUU IIpu pCIICHUMA 3a/1a4. OUar”HoCcTHUKa
Osnakomiienue ¢ 6uHoMoM HproToHa 1 HOJITOTOBKU
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TpeyrojabHukoM [lackas.
Pemrenne npakTuueckux 3a1ad ¢ UCMOJIb30BAHUEM
MOHSTUN U TIPABHJI KOMOMHATOPUKH

DJIeMeHTbI TeOPUU

W3ydeHune KIacCUuecKoro onpeaeneHus: BEposSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEM.

00y4aronuxcs 1o
[IKOJIbHOMY Kypcy
MaTEeMAaTHKH;
BBISIBJICHUEC MOTUBAaIlUU
K HW3yY4CHHIO HOBOTO
Marepuara.

BeposiTHoCTEH PaccMoTpenue npuMepoB BEIYUCIIEHUS Bepo;ITHOCTeﬁ. 3. Tekyumwii KOHTPOID
Pewienue 3a1au Ha BEIYMCIIEHUE BEPOSATHOCTEN B opMe:
COOBITHIA - YCTHOT'O Y IUCBMEHHOTO
orpoca;
- TIPaKTHYECKUX padoT;
- KOHTpOJIBHBIX pPaboT
IO TeMaM pa3/esioB
JYCLUIIINHBI,
- ToMaIrHe padoThl;
- CaMOCTOSITEIBHON
paboThL
4. PyOexubIit
KOHTPOJIb 10 TEMaM
«KopHnn, CTCIICHH,
sorapu@Men»,
«Kombunaropuxka,
OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
IIpencraBiienne Dymkumm,
«ITpou3BoHbIE u
AAHHBIX O3HaKOMJIEHHE € IIPEJICTABICHUEM YUCIIOBBIX JAHHBIX WHTErpabiy.
(Tadamnupbl, U UX XapaKTePUCTUKAMM.
AMArpaMMBbl, Pemenue npakTuueckux 3agad Ha 00paboTKy 5. Utorosas
rpaduxn) YUCJIOBBIX JIAHHBIX, BBIYMCICHUE UX XapaKTEPUCTUK arTectamus B popme
9K3aMEHA
I'EOMETPUA
IIpsimbie 1 miockocT | DopMyIMPOBKA U NIPUBEICHNE JOKA3ATEIbCTB 1. Hurepnperanmus
B IIPOCTPAHCTBE MPU3HAKOB B3aMMHOI'O PACIOJI0XKCHUS MPSIMBIX U peE3yILTAaTOB
IJI0CKOCTEN. Pacrio3sHaBaHue Ha yepTekax U MOAEISIX HAOIIOIeHHH 3a
Pa3IMYHBIX CIIy4aeB B3aMMHOIO PACIOIOKEHHs MpAMbIx | ACATCIBHOCTBIO
Y IUIOCKOCTEH, apTYMEHTUPOBAHUE CBOUX CYXKACHUM. o0yuatomeroca B
. N nporecce OCBOCHHS
DopMyIMpPOBAHHE ONPEAEIICHUNA, TPU3HAKOB U CBOICTB .
- 00pa3oBaTenbHOI
napajiieNbHBIX M NEPIIEHAKYIAPHBIX IIOCKOCTEH, HpOTPAMMEL.
JBYT'PAaHHBIX U JTUHEHHBIX YIJIOB.
2. CraproBas
BrinonHenne MnoCTpoOEHHsI YIJIOB MEXAY HPSIMBIMH, JIMArHOCTHKA
IpPSMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSAMHU IO MOATOTOBKU
ONMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIISX. o0yuaromuxcs 1o
IIpumeHeHne NpU3HAKOB U CBOMCTB PaCIOI0KEHUS IMKOJIBHOMY Kypcy
MaTEMaTUKH;

IIPSMBIX U IIJIOCKOCTEH NPU PEILICHUH 3a1ay.
N306pakenne Ha pUCYHKaxX U KOHCTPYHPOBAHHE Ha
MOZEIIAX NEPIEHANKYJISPOB U HAKIIOHHBIX K IUIOCKOCTH,
MIPSIMBIX, APAJIIEIBHBIX INIOCKOCTEH, YTIIOB MEXKAY
psSMOM U TIOCKOCTBIO U 000CHOBaHKE TIOCTPOCHUS.
Pemrenne 3a1a4y Ha BEIYMCIIEHHE TEOMETPUYECKHUX
Bean4rH. ONMCBIBAHUE PACCTOSHUS OT TOUKH J10
IJIOCKOCTH, OT HNPSIMOU JI0 INIOCKOCTH, MEXY

BBISIBJICHHE MOTHUBALIUH
K M3YYCHHIO HOBOTO
MarepHaa.

3. Tekyuuii KOHTpOJIb
B (hopme:
- YCTHOTO ¥ TUCBMEHHOTO
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MJIOCKOCTSIMH, MEX/Y CKPEIIMBAIOIIUMHUCS MPSIMBIMH,
MeX1y MPOU3BOJILHBIMU (PUTypaMU B TPOCTPAHCTBE.
DopMyIMpPOBAHKE U JIOKA3bIBAHIUE OCHOBHBIX TEOPEM O
PacCTOSIHUSX(TEOPEM CYIIIECTBOBAHMSI, CBOMCTBA).
N3o00pakenne Ha yepTekax U MOJEISIX PACCTOSIHUS U
00ocHOBaHUE CBOWX CyKaeHui. Onpenenenue u
BBIYHCIICHUE PACCTOSIHUI B IPOCTPAHCTBE.
[Tpumenenue hopMyI U TeOpeM INTAHUMETPUU AJIs
pemenus 3a1a4. O3HaKOMJIEHUE C TOHSATUEM
NapajyIeIbHOr0 NPOEKTUPOBAHUS U €0 CBOMCTBAMU.
DopMyIMPOBAHUE TEOPEMBI O TUIOLIAAN
OpPTOTrOHAJIBHOMN MPOEKIIMH MHOTOYTOJIbHUKA.
[Tpumenenue Teopun At 000CHOBAHUS TOCTPOCHUH U
BBIYUCIICHU. APTYMEHTUPOBAHUE CBOMX CYKJICHHH O
B3aMIMHOM PACIIOJIOKEHUU TPOCTPAHCTBEHHBIX (DUTYD

Ornucanue U XapaKTepUCTHKA Pa3InYHbIX BUJIOB
MHOTOIPAHHUKOB, IEPEUMCIICHUE UX DJIEMEHTOB U
cBoiicTB. 300pakeHne MHOTOIpaHHUKOB U
BBITIOJTHCHHUE MTOCTPOCHHS HAa U300PKCHHSIX U MOJIEIISIX
MHOTOTPAaHHUKOB.

oIpoca;

- IPaKTUUYECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3lesoB

JUCLUILITNHEI,
- TOMAaITHeH paboTHI;

- CaMOCTOSITEIIBHON
paboTHL.

4. Py6exnbrit
KOHTPOJIb 1O TeMaM
«KopHn, CTEIICHH,
norapuhMeIy,
«KombuHaropuka,
OneMeHTHI TEOpUH
BEPOSITHOCTEH,
DOYHKIUNY,
«IIpou3BoHbIE u
HUHTETPaIb».

5. Utorosasa
arrecranus B popme

BrrunciieHne TMHEWHBIX AJIEMEHTOB U YIJIOB B 9K3aMEHa
MPOCTPAHCTBEHHBIX KOHPUTYpALIUSIX,
apryMEHTHUPOBAHUE CBOUX CYXICHUM.
XapakTepucTuka u n300pakeHue CeUeHUs, pazeepmri
MHO202PAHHUKOG, BBIYUCIICHUE TIIOIIAAEH
noBepxHocTe. [locTpoeHne npocTenmux ceueHmt
Ky0a, mpu3mbl, mupamusl. [lpumenenue GpakToB u
CBEJICHUI U3 IJIAHUMETPHUH.
MHororpaHHuKHU O3HakoMJIEHHE C BUJAMU CUMMETPHIl B TPOCTPAHCTBE,
dbopMynupoBaHUe oNpeaAeNeHII U CBONCTB.
XapakTepucTuKa CUMMETPHUH TeJl BpAIlICHUS U
MHOTOTPAaHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPHH MIPU PELLICHUM 3aad.
Hcnonp3oBanue NpruoOpPETEeHHBIX 3HAHUM JUIS
UCCJIEIOBAHMSI U MOJIEIIMPOBAHUS HECIIOKHBIX 3a/1a4.
N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB 110 YCJIOBUSIM 3aJa4
O3HakOMJIEHHE C BUJaMH TeJ BpaleHHUS, 1. WuTepnperarms
dbopMynHMpoBaHUE UX ONPEIACTCHUN U CBOHCTB. pe3yJIbTaToB
DOpMYINPOBAHHE TEOPEM O CEUCHHH Iapa IIOCKOCTh0 | HA0IoneHui 3a
¥ IIOCKOCTH, KacaTeIbHOM K cdepe. ACATEBHOCTBIO
XapakTepucTuka U u300pakeHue TeJ BpalleHUs, UX obyuatomerocs 5
nporecce OCBOCHHSI
DasBEPTIH, CCHCHIA. . o0pa3oBaTenbHON
Pemenue 3a1a4 Ha MOCTPOCHUE CEUEHUM, BEIUMCIICHHE HpOrPaMMEL,
JUTMH, PaCCTOSTHUM, YIioB, tuiomanei. [Iposenenue
JOKa3aTeNbHBIX PACcCy ICHUN MPU PEIICHUH 3a]au. 2. CraproBas
[IpumeHeHne CBOMCTB CUMMETPHUH MIPU PEIICHUU 3a/1a4 JMATHOCTHKA
Ha TeJia BpalleHHs, KOMOUHAIIUIO Tell. MOJITOTOBKU
Tesia n noBepxHocTu | M300paskeHne OCHOBHBIX KPYIJIBIX TEJI U BHINOJIHEHHUE 00yyaroImuXxcs 1o
BpalleHus PUCYHKA IO YCIOBHUIO 33Ja9H IIKOJIBHOMY Kypcy
N3mepenus B O3HaKOMJIEHHUE C MTOHATUAMH IUIOALU 00bEMA, MaTCMaTHKH,
reoMeTpum AKCHOMAMHM M CBOHCTBAMU. BBUIBIICHHC MOTHBALHH

33




Pemenue 3aga4 Ha BEIYMCIIEHUE TUIOMIAAEHN TTIOCKUX
buryp ¢ npuMeHEHHEM COOTBETCTBYIOIIHNX (hopMyIT U
¢dakToB U3 iaHuMeTpun. Mzyuenue Teopem o
BBIUMCJICHUH 00bEMOB MPOCTPAHCTBEHHBIX TEJ,
pelieHre 3a1a4 Ha IpuMeHeHue GOpMyIT BEIUHUCICHUS
06beMoB. 3yuenue Gopmyt 1uisi BBIYUCICHUS
IIOLIAJEH TTOBEPXHOCTEN MHOTOIPAHHUKOB U TEIl
BpallleHus.

O3HaKOMJIEHHE C METOJOM BBIYMCIICHUS TUIOLIATU

noBepxHocTu cdepbl. Perienne 3agad Ha BEIYHUCIICHHE

IJIOIIAJIEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPBI

O3HakoMJIeHME C TIOHATHEM BekTopa. M3yueHue
JIEKapTOBOM CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE II0 3aJaHHBIM KOOPAMHATAM TOYEK M
IUIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.
Haxoxxnenne ypaBHeHUI OKpPY>KHOCTH, C(ephbl,
IUIOCKOCTH. BbIuKciieHue pacCTOAHUN MEXIy TOYKaAMU.
N3ydeHne cBONCTB BEKTOPHBIX BEJIMYUH, IIPaBUI
pa3I0XKEeHHsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKACHUS KOOPIMHAT BEKTOpa B
IIPOCTPAHCTBE, IIPABUII ICUCTBUI C BEKTOPaMH,
3aIaHHBIMUA KOOPJMHATAMM.

ITpuMmeHeHne TeOpUH NIPU PELICHUH 3a/1a4 Ha JEHCTBUS
C BEKTOpaMHU.

W3y4eHne cKaasipHOTrO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS IIPSIMOM U INIOCKOCTH.
ITpuMeHeHne TEOpUH NIPU PELICHUH 3a-

Jlay Ha JEUCTBUS C BEKTOPaMHU, KOOPJAUHATHBIA METOI,
IIPUMEHEHUE BEKTOPOB I BEIYUCIICHYSI BEJINYMH YIJIOB
U PACCTOSIHUM.

O3HaKOMJIEHME € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUU IIPSIMBIX U
IUIOCKOCTEN € MCIOJIB30BaHUEM BEKTOPOB

K UW3Y4YEHHI0O HOBOIO
MaTepHaia.

3. Tekymmii KOHTPOJIb
B hopme:

- YCTHOTO ¥ ITMCEMEHHOTO
ormpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX paboT
Mo TemaM  pasJielioB

TACITATUTHHBL;
- ToMaItHe# padoThl;

- CaMOCTOSITETIEHOM
paboTHL

4. PybexHbrit
KOHTPOJIb 10 TeMaM
«Kopnn, CTEIIEHH,
aorapuMery»,
«Kombunaropuka,
OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
OYHKIUNY,
«ITpouzBoiHbIE u
HHTETPAJIBD.

5. Utorosas
arrecranus B opme
JK3aMeHa
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