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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
YYEBHOI'O IPEIMETA

1.1. Mecro y4eOHOro mpeaMera B  CTPYKType  OCHOBHOI
npogeccnoHaIbLHON 00pa30BaTeJIbHOM POrPaMMbI

VYueoOnslii mnpeamer «Marematukay SBISETCS 00s3aTEIbHOM  YacCThIO
o011eo0pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHOM
o0pa3oBaTeabHOM MPOrpaMMbl — IPOTrPAMMBI MMOATOTOBKU CTICIIMAIUCTOB CPETHETO
3BeHa 10 crneuranbHocT 09.02.08 WMHTennekTyaiabHble WHTETPUPOBAHHBIC
CUCTEMBI.

1.2. lleqiu ¥ mu1aHMpyeMble pe3yabTaThl 0CBOCHHS YUeOHOI0 IpeaMeTra

1.2.1 Lesaun ocBOeHUs Y4eOHOI0 mpeaMera

Copepxanue nporpaMmsl 00111e00pa3oBaTeIbHOro NpeameTa «MaremaTuka»
HaIIpaBJICHO Ha [JOCTH)KEHHME PE3yJIbTATOB €€ H3YyYEHHS B COOTBETCTBHHM C
tpeboBanusiMu @I'OC COO c yuerom npodeccuonanbHon HanpapiieHHOCTH OT'OC
CIIO. IlpuoputeTHpIMU LEIIMH 00YUYEHHSI MATEMATUKE SBIISIOTCA:

— (opmMHupOoBaHHE LEHTPAJIBHBIX MAaTEMAaTUYECKUX MOHATHUHA (4YHUCIO,
BEJIMYMHA, TIeoMeTpuyeckass (Qurypa, mNepeMeHHas, BEPOSITHOCTb, (YHKLHNA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHUs 00YUaIOIINXCS;

— MOJBEJEHNE 00YUYaIOIUXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAIOIIEro MUpa, MOHUMAaHHE MAaTeMaTHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA,

— pa3BUTHE  MHTEJUIEKTYaJbHBIX M TBOPUECKHX  CIIOCOOHOCTEH
oOyuaromuxcs, IMO03HABAaTEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILUICHHS], HHTEPECA K N3YUEHUIO MATEMATHKMY;

— ¢opMupoBaHue  (QPYHKIIMOHAIBHOW  MaTeMaTHYECKOM  TPaMOTHOCTH:
YMEHHUSI paclo3HaBaTh MAaTEMAaTHYECKHE acCleKThl B peajJbHBIX >KU3HEHHBIX
CUTYallMsIX M TPU U3YUYEHUU JPYTUX AUCIUIUIMH, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE MAaTeMaTUKU U CO37aBaTh
MaTE€MaTUYECKHE MOJIEIU, IPUMEHATh OCBOCHHBIN MaTEMaTUYECKUWA ammapar JUJis
pellieHusT NPaKTHUKO-OPUEHTUPOBAHHBIX  3a7ad, 3a7ad  IpodecCHOHATBHOU
NesATEeIbHOCTH, UHTEPIIPETUPOBATH U OLICHUBATh MOJyYEHHbIE PE3YJIbTATHI.



1.2.2 Ilnanupyembie pe3yJibTaThl 0OCBOCHUSI Y4eOHOI0 peaMeTa

Oco0oe 3HaueHue yueOHbIN MpeaMeT UMEET pH POPMHUPOBAHUH U PA3BUTHU OOIIUX U MPO(EeCCHOHATBHBIX KOMIETSHIIHH,
a TaK)K€ COOTBETCTBYIOIIMX UM pe3ysbraram 00yudeHus cornacHo I'OC COO.

Komnerennuu (OK, I1IK)

Ili1anupyemMble pe3yJibTaThl 00y4eHUs

Oo0mue

JAucuuninHapHbie

OK 01. BsibupaTth cmocoObl
pelieHus 3a1a4
npodeccnoHaTBEHOMI
JeSTSILHOCTH
MIPUMEHHUTEIHHO K Pa3TUIHBIM

KOHTCKCTaM

JIP23 — roTOBHOCTH K TpYZy, OCO3HAHHUE
[IEHHOCTH MAacTepCTBa, TPYI0II00HE;

JIP24 — TOTOBHOCTH K  aKTHBHOH
JIeITESILHOCTHU TEXHOJIOTHYECKOM i
COLIMAJIbHOU HaIIPaBJIECHHOCTH,

CIOCOOHOCTD HHUOUHUPOBATDL, INIAHUPOBATH

U CaMOCTOATENIbHO BBIIOJIHATh TaKylO
NEeSATEIbHOCTD;

JIP25 — wuHTEpec K paszIuyHbIM cdepam
podecCHOHATEHOM e TEIIEHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymieit
npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHBbI;

MP1 — camocrosiTenbHO (popMyITupoBaTh U
aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBnuBaTh CyIIECTBEHHBIN
MPU3HAK WJIM OCHOBaHHUA [UJIl CPaBHEHUS,
KJ1accupuKanuu u 0000IICHUS;

MP3 — ompenensiTe LEIH JESITEIbHOCTH,
3a/laBaTh MapaMeTpbl

JIOCTYKCHMS,

U KpUTEpUH HX

I1P61 — BnaseHue MeTOAaMHU J10Ka3aTeIbCTB, AITOPUTMAMK PELICHUs
3a1a4; yMeHue (GpopMysInpoBaTh ONpPEIeNCHHsI, aKCHOMBI U TEOPEMBI,
MPUMEHTh HX, MPOBOJIUTH J0OKa3aTEJbHBIE PACCYXKIEHUS B XOJe
pelieHus 3a1ay;

[1PG2 — ymeHue onepupoBaTh MOHATHAMU: CTENIEHb YKUCIIa, Jorapudm
4yHuClla;  YMEHHue 3HaUEHUN U
npeoOpa3oBaHUsl BBIPAKEHUI CO CTENEHsSAMU U Jorapudmamu,
npeoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BHIPAXKEHUH;

I[IP63 — ymeHue omnepupoBarb

HppanroOHaJIbHBIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC, JIOI“apI/I(l)MI/ILICCKI/IC,

BBITIOJIHATDH BBIYUCJICHUC

HOHATUSMM:  PaLMOHAJIbHBIE,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1PGS — ymeHnue onepupoBaTh NOHITUSAMU: pallMOHaTIbHAS (QYHKIUS,
MoKasareiabHass (QyHKIMS, CTeNeHHas (yHKuusA, JorapupmMudeckas
(GyHKIMS, TpUrOHOMEeTpudeckue (GyHKIMM, OOpaTHble (YHKINHU;
YMEHUE CTPOUTh TpadUKd H3YYEHHBIX (YHKIMHA, MCIOIb30BaTh
rpaduKy MMpU M3yYEHHUHU MPOLECCOB U 3aBUCUMOCTEH, NPU peleHUH
3aa4 U3 JPyrux y4eOHbIX MPEIMETOB M 3a/lau U3 pealbHOU KHU3HM;
BBIpa)kaTh (POPMyJIaMHU 3aBUCUMOCTH MEX/Y BEIMUYMHAMU;

[TP66 — ymenue pemiaTh TEKCTOBBIC 3aJa4d Pa3HBIX THUIOB (B TOM
YyCclie Ha MPOLIEHTHI, JOJIU U YacTH, Ha ABMXKEHUE, paboTy, CTOMMOCTh
TOBAapOB U yCIIyT, HAJIOTH, 3a/1a4M U3 00JaCTH yNpaBiIeHUs] TUUHBIMH U
ceMelHbIMU  (DHHaHCaMU);

COCTABJISITh  BBIPAXKECHUS, YPABHEHUS,




MP4 — BbIABIATH 3aKOHOMEPHOCTH H

IIPOTUBOPEYUS B paccMaTpuBaeMbIX
SIBJIICHUSIX;

MP5 -~  BHOCUTB  KOPPEKTUBBI B
NESATEIIBHOCTh, OLICHMBAThb COOTBETCTBHE

pEe3yNbTaTOB LIEsIM, OLICHUBATh PUCKHU
MOCIICACTBHH J1eATEIbHOCTH;

MP6 — pa3BuBaTh KpEaTUBHOE MBIILICHUE
[IPY PEIICHUHN KU3HEHHBIX MPOOIIEM;

MP12 —
CJICICTBEHHBIC CBSI3U U aKTyaJM3UPOBaTh

BBISIBJISITh HIPUYUHHO-
3a/lady, BbIABUIATh TUIIOTE3Y €€ PELICHMUS,
HaXOJUTh apryMEHTh! JUIsl J0Ka3aTesIbCTBa
CBOUX YTBEpXJEHUI, 3ajaBaTh MapaMeTpsl
U KPUTEPUHU PELICHHUS;

MP13 — aHanu3upoBaTh MOJy4YEHHbBIE B
xoze
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb,

pelieHus  3aJayd  pe3yJIbTaThl,

IIPOTHO3UPOBAaTh H3MEHEHHE B HOBBIX
YCIIOBHUSIX;
MP17 — yMeThb NEpEHOCUTHb 3HAHUSA B

M03HABATENIbHYIO U MPAKTHUECKYIO 001aCTH
KHU3HEIEATEIBHOCTH;

MP18 — ymeTb MHTErpUpOBaTh 3HAHUA U3
pa3HbIX MPEIMETHBIX 00JIaCTel;

MP19 -
npenjaraTb OpPUTHMHAIbHBIE TOAXOABI H

BbIABHUI'ATh HOBBIC niacu,

peleHus

HEpPABEHCTBA W MX CHUCTEMBI IO YCJIOBMIO 3a/Jayd, HCCIEN0BaTh
MOJTyYEHHOE PEIIeHHE U OLEHUBAThH MPABIONO0I00HOCTh PE3yIbTaTOB;
[1P69 — ymenwue onepupoBaTh MOHATUSMU: TOUKA, PSMast, TNIOCKOCTb,
IIPOCTPAHCTBO, JIBYI'PAHHBIM yroJ, CKpEIIMBAIOIIUECS IIPSIMBIE,
HapajjiebHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, yroi
MEXIY NPSAMBIMH, YIOJ MEXIY NMPSMON U IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHM, PAacCTOSIHME OT TOYKH JIO0 IUIOCKOCTH, PacCTOSIHHUE
MEXIYy MpSAMBIMH, PACCTOSHUE MEXIYy IUIOCKOCTSIMH; YMEHUE
WCIOJIb30BATh MPH PEUICHUU 3a]a4 M3y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MUDA;

[1PG10 — ymeHue onepupoBaTh MOHATUSMU: MHOIOIPAaHHUK, CEUEHUE
MHOTOrpaHHMKa, Ky0, napajiesienune1, pusma, nupamusa, Gpurypa u
HOBEPXHOCTh BpALICHUs, LMIMHAP, KOHYC, wap, cdepa, cedyeHus
¢Gurypsl BpallleHHs, IUIOCKOCTb, Kacarouascs cdepsl, LIUINHAPA,
KOHyCa, IUJIOUIaJb IOBEPXHOCTU HIHUPAMUJIBI,
MWIMHIpPA, IUIomanb chepsl, KyoOa,

napajienenuena, NUpaMuibl, MPU3Mbl, TUIMHIpA, KOHyca, 1Iapa;

IIpu3Mbl, KOHYCA,

00BeM IPSIMOYTOJIBHOTO
yMeHHe M300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BPALICHHUS, UX
CeUeHHs] OT pPYyKH, C IIOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHE Paclio3HaBaTh MPAaBUIbHbIE MHOTOTPAaHHUKHY;
IIP611 — ymeHue omnepupoBaTh JIBIDKEHUE B
IPOCTPAHCTBE, MOA00HBIE (UTYpbl B MPOCTPAHCTBE; HCIOJIb30BAThH

OTHOILIEHHE IUIONIa/iel MOBEpXHOCTEH U 00BEMOB MOAOOHBIX (QUTYp

INOHATHUAMMU

IIpY PELICHHUH 3a7a4
[IPG12 — yMeHue BBIUMCIATH T'€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yroja, IUIOIAAb, 00BEM, ILIOLIA/lb

n3y4eHHbIE (OPMYJIIbI U METO/IbI;

MOBEPXHOCTH), HCHOJB3YS

[1P613 — ymeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA




KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAHMHATHI BEKTOpA,
CKAJIIPHOE IIPOU3BEIEHUE, YTOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTh C ITOMOIIBIO U3yYEHHBIX
(bopMya KOOPIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKAMH;

[IP614 — ymenme BbIOMpATh MOAXOIANIMN W3YYCHHBIM METOJ IS
pelieHust 3ajayd, paclo3HaBaTh MareMaThyeckue (akTbl MU
MaTeMaTHYeCKUE MOJIENIU B IPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHE PUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITHI
POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

[IPyl — ymeHue onepupoBaTh MOHATHSAMU: OINpEAEICHHE, aKCHOMA,
TeOpeMa,  CIEACTBUE, CBOMCTBO, IPHU3HAK, JOKAa3aTeJbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKHU; yMEeHUE (HOPMYIHPOBATH 0OpaTHOE U
IIPOTUBOIOJIOXKHOE  YTBEP)KIEHUE, NPUBOAUTH  IPUMEPBl U
KOHTPIIPUMEDPBHI, HCIOJIB30BATH METOJ MAaTEMaTHYECKON MHIYKLUU;
IIPOBOAMTH [IOKA3aTEbHBIE PACCY)KIEHUS IIPU PEUICHUM 3a/ad,
OLICHUBATH JIOTUYECKYIO NIPABUIIBHOCTD PACCYKIACHUM;

[IPy2 — yMmeHue omnepupoBaTh  MNOHITUSIMHU:  MHOXECTBO,
IIOJAMHOKECTBO, OIlepalluy HaJl MHOXKECTBAMHU; YMEHHE UCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM ~ ammapaTr Uil OIMCaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUH U IIPU PEIICHUH 3a]a4, B TOM YKCIIEe U3 APYIUX
yu4eOHBIX IPEAMETOB;

[IPy3 — ymeHue omnepupoBaTh MOHATUAMU: Ipad, CBA3HBIM Tpad,
JiepeBo, IMKJ, rpad Ha IUIOCKOCTH; YMEHHME 33JaBaTh M OINHCHIBATH
rpadsl pa3IMYHBIMU CIIOCOOaMM; MCIIOIB30BaTh rpadbl IpU pelIeHUH
3a/1ay4;

[IPy7 — ymeHume omnepupoBaTh  MOHATHSAMHU:  TOXJIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMA
YPAaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHUI, HEPABEHCTB U
CUCTEM,  palMOHAIBHBIC,  HPPALMOHAIIBHBIE,  IOKA3aTEIbHBIC,




CTETIEHHbIE, JIOTapu(MHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHMS,
HEPaBEHCTBA M CHCTEMbI; YMEHUE pPellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIbIO PA3IUYHBIX IPUEMOB; pPELIaTh YpaBHEHHS,
HEpaBEHCTBA M CHUCTEMbI C IapaMeTpOM; NPUMEHSTb YpaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBbI JUIs PEIICHUS MaTeMaTHYeCKUX 3ajad U
3aJa4 U3 pa3IMuHbIX 00JIacTell HAyKU U peallbHOM KU3HH;

[IPy8 — ymeHue CBOOOJHO OIEpUPOBATh MOHATHSAMU: TIpaduk
¢byuknum, obOpaTHas (QYHKIUA, KOMIO3WUIUA (YHKIHUHA, JIMHECHHAS
¢byHKIMA, KBagpaTH4Has (YHKIMSA, CTETeHHass (QYHKUUS C IIeIBIM
IIOKa3aTeeM, TPUTOHOMETPUYECKHUE ¢GyHKIIUY, oOparHble
TPUTOHOMETpHUYECKHE (PYHKINH, TOKa3aTeIbHast U JIoTapuMuyeckas
GyHKIMU; yMEHHE CTpouTh rpadukd (QYHKOHHA, BBITOIHATH
npeoOpazoBanus rpadukoB PyHKINA;

YMEHHUE UCI0JIb30BaTh rpaduku GYHKUMN A7 U3yYEeHUs IPOLIECCOB U
3aBUCUMOCTEH MpH peIIeHUH 3a/1a4 U3 IPYIuX y4yeOHBIX MpPEeAMETOB U
U3 pealbHOM JXKU3HU; BbIpaXaTb (HOpMyJaMH 3aBHCHUMOCTH MEXKIY
BEJINYMHAMU;

yYMEHHE CBOOOIHO OMNEPUPOBATH TMOHITHSAMHU: UYETHOCTH (DYHKITHH,
MEPUOTNIHOCTD (PYHKIIUHU, OTPAHUICHHOCTH (PYHKITUN, MOHOTOHHOCTD
GyHKIMU, OHKCTpeMyM (QYHKIMM, HauOoJiblllee U HauMEHbLIee
3HaYeHHUs (QYHKUMHM HA HOPOMEKYTKE; yYMEHHE IPOBOJIUTH
uccienoBaHue QyHKINU;

YMEHHUE UCMOJIb30BaTh CBOWCTBA U I'papuKu GYHKUMN Ui pelIeHUs
YpaBHEHMI, HEpaBEHCTB W 3aja4y C NapaMeTpamu; H300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEIIEeHUIl  ypaBHEHHIA,
HEPaBEHCTB U UX CHCTEM;

[IPyl0 — ymMeHme omnepupoBaTh TMOHATHAMHU: HENPEPHIBHOCTh
GyHKIMM, acHMITOTHl Trpaduka (yHKIUU, IepBas M BTOpas
MPOU3BOHAS (YHKIUH, TEOMETPUYECCKHHA W (UIUIESCKUN CMBICI
MIPOU3BOIHOM, MEpBOOOpa3Has, OINpeNeNeHHBIH WHTErpal;, yMEHHe




HaXOJWUTh AaCUMITOTHI Tpaduka (QYHKIHUH; YMEHHE BBIUYUCIATH
IIPOU3BOJHBIE CYMMBbI, IPOU3BENEHHUSA, YAaCTHOIO M KOMIIO3ULIUU
(GyHKIMHA, HAXOJUTh ypaBHEHHUE KacaTeIbHOH K rpaduKy QyHKINY;
YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JUIsl MCCIEIOBAHUS (DYHKITHIA,
JUI HaXO0XKJICHHSI HAWTYYIIEero pelieHus B IPUKIAIHbIX, B TOM YUCIIE
COLMAIBHO-9)KOHOMHYECKUX M (U3MYECKUX  3ajadax,  JAJs
OIIpeIeJIEHUs] CKOPOCTU M YCKOPEHUS; HaXOAUTh IO U 00BbeMbI
buryp ¢ NOMOLIbKO  MHTErpaja;  IPUBOAUTH  IPUMEPHI
MaTeMaTHYeCKOTO MOJICIIMPOBAHUS C TIOMOIIbIO UG hepeHIIHaTbHBIX
YPAaBHEHUU;

[IPyll — ymeHue omepupoBaTh MOHSATUSMHU: KOMIUIEKCHOE YHUCIIO,
CONpSKEHHbIE ~ KOMIUJIEKCHBIE  4YMCIa, MOJAYJb U apryMEHT
KOMIUIEKCHOT'O ~ uucia, (opMa 3amMcd  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TPUTOHOMETpPHUECKass U ajredpanyeckas); yMeTh
IPOM3BOIUTH apU(PMeTHUecKue 1eHCTBUS ¢ KOMIUIEKCHBIMU YUCIAMU;
IPUBOUTH PUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YUCEI;

[IPyl12 — ymeHue CBOOOJHO ONEPHPOBATH MOHSATHIMH: CpEIHEE
apudmernueckoe, MearaHa, HauOoblllee U HauMEHbIIEe 3HAYEHUS,
pa3Max, JuCIepcHusi, CTaHAAPTHOE OTKJIOHEHHME JJis OINHCAHUs
YHMCIIOBBIX JJAHHBIX; YMEHUE UCCIIEI0BaTh CTATUCTUUECKUE JIaHHBIE, B
TOM YHCJI€ C MPUMEHEHHEM TpapHUuecKUX METOI0B U AJIEKTPOHHBIX
CpeAcTB; rpaduyecku HcciIeoBaTb COBMECTHbIE HaOMIONEHUS C
IIOMOMUIBIO IUArPAMM PACCEUBAHMS U TMHEWHOMN pErpeccuy;

[1Py13 — ymeHue HaXOAUTh BEPOSATHOCTH COOBITHH C CIIOJIb30BaHUEM
rpadUUecKuXx METOAOB; NMPUMEHATh JUIsl pelleHus 3aaad (HopMyJibl
CIOKEHMSI M YMHOXXEHHUS BeposSTHOCTeH, Qopmyny mosnHOI
BeposiTHOCTH, (opmyny bepHymin, komOWHATOpHBIE (AKTBI |
(hopMyIbI; OIIEHMBATh BEPOSTHOCTU pEANbHBIX COOBITUN; YMEHHE
ONEpUPOBATh TOHATUSMU: CllydyailHasi BEJIMYMHA, pacIpe/ieleHue
BEPOATHOCTEM,  MaTEMaTHMYECKOE  OXHUJAaHWE, JUCIEpCcHs U




CTaHIAPTHOE OTKJIOHCHHE  CIy4YalHOW  BENMYUHBL,  (YHKIUH
pacnpeneseHuss U IUIOTHOCTH PaBHOMEPHOTrO, IIOKa3aTeIbHOIO U
HOPMaJbHOTO paclpeiesieHul; YMEHUE MCIIO0Ib30BaTh CBOMCTBA
U3YYEHHBIX paclpeiesieHui s peuleHus] 3ajad; 3HAaKOMCTBO C
HOHSTUSAMM: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX
UCCIJIEJIOBAaHUM; yYMEHHUE MPUBOAMTH MPUMEPHl IMPOSIBICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

[TPy14 — ymenue cBoOOOHO ONIEPUPOBATH MOHATUSAMHU: TOYKA, TIPsIMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, IUNIOCKUM YTroJl, JBYTPaHHBII
yroJl, TPEXI'PaHHBIM yroyl, IEpeceKarolluecs, IapajuleJbHble U
CKpEILMBAIOIIKECS MIPsIMbIE, TAPAJUIEIbHOCTD U MEPIEHIUKYIISIPHOCTD
OPSIMBIX U IJIOCKOCTEH, YroJl MEXy MPSIMBIMU, YIOJ MEXAY MPsSMOi
U IJIOCKOCTBI0, YTOJl MEXKAY MIIOCKOCTSIMH; YMEHHE HUCIOIb30BaTh IPH
pelleHny 3a7a4 U3y4eHHbIe (DaKThl M TEOPEMBI IIJITAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEeM MHUpPE; YMEHHUE
OTIEPUPOBAThH MOHATUSMU: MHOTOTPAaHHUK, CEYEHUE MHOTOIPAaHHUKA,
NpaBWIbHBIA ~MHOTOTPAaHHUK, TpU3Ma, MNUpaMuaa, ¢Gurypa u
MMOBEPXHOCTh BpallleHus, LUUIUHAP, KOHYyC, IIap, cdepa, pa3BepTKa
MMOBEPXHOCTH, CEUYEHUSI KOHYCa M LUIMH/ApPA, MapajljielIbHble OCH WU
OCHOBaHHWIO, CEYeHue IIapa, IUIOCKOCTb, Kacawomascs cgepsl,
LWIAHIpA, KOHYCa; YMEHHME CTPOMTHh CEUEHHE MHOTOIPaHHUKA,
n300paxxaTb MHOTOTPAHHUKH, GUTYPHI U TIOBEPXHOCTH BpAILIEHUS, UX
CEUEHHUs, B TOM YHCJE C MOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHATh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CaMOCTOSTEIbHO
dbopMynupoBaTh ONpeeNeHUs HU3y4aeMblX (QUryp, BBIIBUraTh
TUIOTE3bl O CBOWCTBAX M NPHU3HAKaX TIeOMETPUYECKHX (uryp,
00OCHOBBIBaTh ~ WMJIM  ONpPOBEpPratb UX; YMEHHE IPOBOAUTH
Kkiaccupukanuo ¢GUryp MO pazIU4YHbIM IPU3HAKaM, BBIIOJIHAThH
HE0OXOIMMBIE JIOTIOIHUTEIbHBIE TTOCTPOSHUS;

[IPyl5 — ymeHue cBOOOJHO ONEPHPOBATH MOHATUSAMH: IUIOLIA/Ib
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¢urypsl, 00beM (QUrypsl, BEeIHUYMHA yIJa, PACCTOSHHE OT TOYKH IO
IJIOCKOCTH, PAcCTOSHUE MEXAY IHPSIMBIMH, PACCTOSTHUE MEXAY
IUTOCKOCTSIMH, TUIOIIAAb CQepsl, MIOUalb MOBEPXHOCTH MHPAMHIBI,
OpU3Mbl, KOHyca, LWIMHIApA, 00beM Ky0a, MpsSMOYroJbHOTO
napajuiefienuneia, NUpaMuibl, MPU3MbI, LUIUHAPA, KOHYyca, IIapa;
yMEHHE HAaXOJIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD;

[IPyl16 — ymeHue cBOOOJHO ONEPHPOBATH IMOHATHUSIMH: IBHKCHUE,
napasuieJIbHbINA MepeHoC, CAMMETPHS Ha MIIOCKOCTU U B IPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, MOMOOHBIE (UTYpPHI; YMEHUE
pacrno3HaBaTh paBHbIE U N10JI0OHbBIE QUTYPBI, B TOM YUCIIE B IPUPOJIE,
UCKYCCTBE, ApXUTEKType; YMEHHE HCII0JIb30BaTh T€OMETPUUYECKHE
OTHOIICHHSI, HAXOIUTh T'€OMETPHUYECKHE BEIUYMHBI (JIJIMHA, YTOJ,
IUIOIIA/lb, 00bEM) IPH PELICHHUH 33124 U3 APYTUX yUeOHBIX TPEIMETOB
U U3 peaJbHOU KHU3HU;

[1Py17 — ymeHue cBOOOTHO ONIEPUPOBATH MOHITUSIMU: PSIMOYTOJIbHAS
CHUCTeMa KOOpPJIMHAT, BEKTOpP, KOOPIAMHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IIPOM3BEIEHHUE BEKTOpa Ha YHUCIO,
pasnokeHue BeKTopa 1o 0Oa3ucy, CKaJlIpHOE IPOU3BEACHHUE,
BEKTOPHOE IPOU3BEJEHUE, YIroJl MEeXAYy BEKTOpaMH; yMEHHE
WCTOJIh30BATh BEKTOPHBIM W KOOPIWHATHBIM METOX JUIS pPEHICHUs
TreOMETPUUECKUX 3aJad W 3a7ad JApPYrHMX Y4YeOHBIX IpeIMETOB;
OIEpUpPOBaTh MOHATHUAMHU: MaTpuua 2 X 2 U 3 X 3, ompenenuTenb
MaTpHIbl, FEOMETPUUECKUNA CMBICIT ONIPEICIIUTENS;

[IPyl18 — ymeHue MoAenMpoBaTh peajbHbIE CHUTyallud Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YPABHEHUS, HEPAaBEHCTBA U MX
CUCTEMBI 110 YCIIOBHUIO 3a/la4yM, UCCIIEI0BaTh MOCTPOEHHBIE MOJIETH C
HCIIOJIb30BAHUEM allllapara ajareopbl, THTEPIPETUPOBATh MOTYYEHHBIN
pe3ynbTar; CTPOUTh MaTeMaTHYeCKHEe MOJEIU C  IOMOIIBIO
TE€OMETPUYECKUX TIOHSATHH W BEIMYMH, PEUIaTh CBS3aHHBIE C HUMHU
MPAaKTUYECKHE 3aJlaud; COCTaBJISATh BEPOATHOCTHYIO MOJAEIb H
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MHTCPIPETUPOBATh MONYYCHHBIH pe3yiabTaT; peIaTh IPHUKIaTHbIC
3aJa4d  CpPeACTBAMHM MAaTeMaTH4YeCKOro aHalu3a, B TOM YHCIE
COIMAIBHO-YKOHOMHYECKOTO M (PM3UYECKOT0 XapaKTepa;

[Pyl19 -

3aaa4u, IOHUMaHHUEC SHAYUMOCTHU MAaTCMATHKHU B U3YYCHHUHU ITPUPOJHBIX

YMCHUC BBI6I/IpaTB HO[[XOI[SIIJ_[I/Iﬁ MCTOH JIs PCHICHUA

U OOILECTBEHHBIX IPOLIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
IPOSIBIICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAUTH
MPUMEPbl MATEMATHYECKUX OTKPBITUM POCCUHUCKON W MHUPOBOI
MaTeMaTHYECKOU HAYKU

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CpencTBa
TIOUCKA, aHaim3a u
UHTEPIpETAINN
nHpopManuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU IE
BBITIOJTHCHHSI 3a1a4
npo¢eCcCuOHAITBHON
JEeSTEIIbHOCTH

JIP32 -
MHUPOBO33PEHUS,

c(hOpMHUPOBAHHOCTH
COOTBETCTBYIOLICTO
COBPEMCHHOMY YPOBHIO Pa3BUTHsI HAyKH W
OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
KyJIbTYp,  CIIOCOOCTBYIOIIETO
CBOETO MecTa B

JIAaJore
OCO3HAHHIO
MOJIUKYJIBTYPHOM MUDE;
MP8 —

CaMOCTOSITEIIbHOMY

CIIOCOOHOCTh M TOTOBHOCTH K
IIONCKY  METOHOB

peiCHuA MPAKTUYCCKUX 3aja4,

IIPUMEHEHHIO pa3INYHBIX METO/I0B
[TO3HAHWS;

MP17 — yMeThb NEpEHOCUTHb 3HAHUSA B
M03HABATENIbHYIO U MPAKTHUECKY0 001aCTH
KU3ZHENEATEIILHOCTU

MP21

uHpopmManuu U3

— BJIAACTh HABBIKAMU TIIOJTYUYCHUA
HUCTOYHHWKOB Pa3HBIX

THUIIOB, CaMOCTOATCIBHO OCYUICCTBIIATH

IIOHUCK, aHaJIn3, CHUCTEMATHU3allUIO n
HUHTCPpHIPCTALUTO I/IH(bOpMaI_II/II/I Ppa3InYHbIX

BUJIOB U (OPM IMPEICTABICHUS

[1P64 — ymeHue onepupoBaTh MOHATUSME: (PYHKIUS, HEMIPEPHIBHASL
(GyHKIMS, TPOU3BOIHAS, TEPBOOOpa3Hast, ONPEACICHHBI WHTETPA;
YyMEHHE HAaXOJWUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX  (DYHKIUH,
UCIIOJIB3YS CIPAaBOYHbBIE MaTEPHAIIbI; HCCIIEI0BATh

B MPOCTEHIINX Ciay4yasX (QYHKIHMM HAa MOHOTOHHOCTb, HAXOIHUTh
HauOOoIbIIME ¥ HAUMEHbIINE 3HaYeHUs] QYHKUUN; CTPOUTH TpaduKu
MHOTOWICHOB C HCIIOJIb30BaHUEM aIllapaTta MaTeMaTHYECKOTO
aHaJIn3a, HpI/IMeHHTI) HpOI/I3BOI[HyIO

HpI/I peHICHI/II/I 3a1a4 Ha JBHUXXCHUC, pCHIaTB HpaKTI/IKO-
OpI/IeHTI/IpOBaHHI)Ie 3a1a4U Ha HaI/I6OJIBHII/Ie W HAUMCHBIINEC 3HAUCHU A,
Ha HAXOXICHUC nyTH, CKOpOCTI/I 158 yCKOpCHI/IH

[IP6G6 — yMmeHue pemiath TEKCTOBBIC 3a7jaud Pa3HBIX TUIIOB (B TOM
YHCIie Ha MPOIICHTHI, JOJIH U YacTH, Ha IBIKEHUE, padOTy, CTOUMOCTb
TOBApOB U yCIyT, HAJIOTH, 3a/1a4¥ U3 00JaCTU yIPaBIeHUS JTUUYHBIMU
U ceMeiHBIMU (PUHAHCAMU); COCTaBJIATH BBIPAKCHHS, YpPaBHEHUS,
HEpPAaBEHCTBA M WX CHUCTEMBI MO YCIOBUIO 3aJlayd, HUCCIIEIO0BAThH
TOJTy4YE€HHOE PEIICHNUE U OTICHUBATH MPABI0NO00HOCTh PE3YJIHTATOB;
T1P67 — cpenHee

apudMeTnIecKoe, MeruaHa, HauOoJbIllee ¥ HAUMEHbIIIee 3HAUYCHHUS,

YMEHHE  ONEpPUPOBATH  TOHATHIMMU:

pasMax, AucCnuepcCusi, CTaHAAPpTHOC OTKJIIOHCHHUC YHUCIIOBOI'O Ha6opa;

YMCHUC M3BJICKATBh, HHTCPIIPETUPOBATH HH(bOpMaL[HIO,
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NpEICTaBICHHYI0 B Ta0iunax, Ha Juarpammax, Trpadukax,
OTPaXKAIOIYI0 CBOWCTBA pEAJbHbIX IPOLECCOB U  SIBJICHMIA;
MPEACTaBIATh MH(POPMALMIO C TIOMOILIBIO TAaOMUI] M JHarpamu;
HCCIIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUuecKux METO0B U AJIEKTPOHHBIX CPEJICTB;

[IP614 — ymeHue BbIOMpATH MOIXOJSANINNA M3yUYCHHBIH METOM IS
pelleHus 3aJayd, paclo3HaBaThb MaTeMaTHueckue (akThl W
MaTeMaTUYeCKHUe MOJIEIH B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX,
B MHCKYCCTBE; YyMEHHE IPUBOAMTH IPUMEPHI MaTEMATUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAYKH

[IPyl8 — ymeHue MoAenupoBaTh peallbHble CUTyallud Ha S3bIKE
MaTeMAaTUKH; COCTABJIATH BBIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI MO YCJIOBHIO 3a/1auM, UCCIEN0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapara anredpbl, HHTEPIPETUPOBATH MOy YSHHbII
pe3ynbTaT; CTPOUTh MAaTE€MAaTUYECKHME MOJAEIM C  I[OMOIIbIO
F€OMETPUUYECKUX MOHITHUI WU BEIWYMH, PEIIaTh CBA3aHHBIE C HUMH
IPAKTUYECKUE 3a/1a4d; COCTaBISATh BEPOSITHOCTHYIO MOJENb MU
WHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT; peliarh NPUKIAJAHbIE
3ala4d  CpeJCTBaMU MaTeMaTHYeCKOro aHajiu3a, B TOM 4HCIIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa;

IIPy19 — ymeHnue BbIOMpATh MOIXOASLIMI METOJ Ul pEIIeHUs
3a/a4d; IOHMMAHHE 3HAYMMOCTH MAaTeMAaTUKHM B H3YUYCHHUH
OPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U SBJICHUH; yMEHHUE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
YMEHHME IPUBOJWUTH IPUMEPHl  MaTeMaTH4YECKMX  OTKPBITUH
POCCHIICKOM ¥ MHUPOBOM MaTEMaTUYECKON HAyKH

OK 03. [IlnanupoBath WU
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe u
JTUYHOCTHOE pasBUTHE,

JIP26 — TOTOBHOCTb U CIOCOOHOCTH K
o0pa3oBaHMI0O M C€aMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HU;

[TP61 — BmameHne MeTogaMu 10Ka3aTeIbCTB, AJITOPUTMAMHU PEIICHUS
3a/1a4; yMeHue (OpMyITMpPOBaTh OMPEIEICHUs, aKCHOMBI U TEOPEMBI,
MPUMEHATh UX, NPOBOAUTH JOKA3aTENIbHbIE PACCYKJIECHUS B XOJIE
peuieHus 3aay;
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MPEAIPUHUMATENBCKY IO

JeSITeIbHOCTD B
npodeccuoHanbHOR  cdepe,
UCMOJNB30BaTh  3HAHUS IO
nmpaBoBOM ®  (puHAHCOBOM

I'paMOTHOCTH B Pa3/IMYHbIX
KN3HCHHBIX CUTyallHsIX

MP8 — cmocoOHOCTP M TOTOBHOCTh K
CaMOCTOATEIIbHOMY  TOMCKY  METOJOB
pelieHus MPAKTHYECKHUX 3ajad,
MIPUMECHEHHUIO pa3IMYHBIX METOJIOB
MO3HAHUS;

MP17 — yMeTb NEpEHOCUTH 3HAHUSA B

IIO3HaBaTCIbHYIO U MMIPAKTUYCCKYIO obnacTu
KHU3HCACATCIIBHOCTH

[1P64 — ymMmeHue onepupoBaTh MOHATUSAMU: (YHKIUS, HETPEPHIBHAS
(byHKIMS, TPOU3BOHAS, TIEpBOOOpa3Has, ONpeAeIeHHbI HHTErpa;
YMEHHE HaXOIUTh MPOU3BOTHBIC JIEMEHTAPHBIX (QYHKIUH, UCTIOIB3YS
CIPaBOYHBIC MAaTepUAbl; HCCIECIOBAaTh B TMPOCTCHIINX CIydasx
(YHKIIMM HA MOHOTOHHOCTB, HAXOJIUTh HAaUOOJBIINE U HAMMEHBIIINE
byHKIMA;  CTpouTh  Tpaduku
UCIIOJIb30BaHUEM arlapara MaTeMaTHYECKOrO aHallu3a; MPUMEHSTh

3Ha4YeHUs MHOIOWJIEHOB €
IPOM3BOJIHYIO NPU PELICHUH 3a]lad Ha JIBUXKEHUE; pelaTh MPaKkTHKO-
OpPHEHTHUPOBAHHBIC 33/1a4H HA HAUOOJBIINE ¥ HAUMEHBIINE 3HAYCHHS,
Ha HAXO0KJEHUE ITyTH, CKOPOCTU U YCKOPEHMUSI;

[1PGS — ymenue onepupoBaTh MOHATUAMU: pallMOHaNbHAs (QyHKIUS,
nokaszareiabHas (YHKIWsS, CTENeHHas (QYHKUUS, JOrapupMHUEcKas
GyHKIUS, TpUTOHOMETpUYECKHe (QYHKIMH, OOpaTHble (DYyHKIUU;
YMEHUE CTPOUTh IpadUKU M3YUYEHHBIX (YHKLUH, HCIOIb30BaTh
rpaduKu NpU U3YUEHUH MIPOLIECCOB

Y 3aBUCUMOCTEM, IPU PELLICHUH 3a/1a4 U3 APYTHX YUEOHBIX IPEAMETOB
¥ 337a4 U3 PEATbHOW >KMU3HHU; BBIPAXATh (POPMYJIaMU 3aBHCUMOCTH
MEX]y BETHYNHAMU;

[IP6G6 — ymeHme pemiaTh TEKCTOBBIE 3aJlauMd pPa3HBIX THUIOB (B TOM
YKClie Ha MPOLIEHTHI, JOJIU U YaCTH, Ha ABMXKEHUE, paboTy, CTOMMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 33J]a4d U3 00J1aCTH yIpaBJIE€HUS TUYHBIMU U
ceMeHHbIMU (MHAHCAMU); COCTaBIATh BBIPAKECHMUS,
HEpaBEHCTBA M HUX CHCTEMBbl IO YCJIOBHIO 3aJlaud, MHCCIE0BATh
NOJYy4YEHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB;
I1P67 — ymeHue onepupoBaTh MOHATUSIMU: CpellHee apupmMeTHIecKoe,

YpaBHEHHS,

MeraHa, HanOoJibIliee 1 HauMEHbIIIee 3HAYCHHSI, pa3Max, JUCTIEPCHS,
CTaHJApTHOE OTKJIOHEHHWE YHCIIOBOTO Habopa; yMEHHE H3BIICKATh,
WHTEPIPETUPOBATh WH(OPMAIIUIO, TIPEICTABICHHYIO B TaOIMIaX, Ha
CBOMCTBaA

auarpammax, rpa@ukax, —OTpa)karollyro

IponecCOB " HBHCHHﬁ; MMpEaACTaBJIATb I/IH(I)OpMaI_II/IIO C IIOMOIIBIO

peanbHbIX
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TaOJMIl U AMAarpaMM; MCCIIEJOBATh CTAaTUCTHUYECKUE NaHHbBIC, B TOM
YHciae C TPUMEHEHHEM TpapUuecKuX METOJOB M DICKTPOHHBIX
CPEACTB;

[1P68 — ymeHue omepupoBaTh MOHATHSAMU: CIYYalHBIA OIBIT H
cilyyaiiHoe cOOBbITHE, BEPOATHOCTh CIY4YalHOIO COOBITUS; YMEHHE
BBIUHUCIISATh BEPOSITHOCTh C MCIIOJIb30BAaHUEM I'pa)UYeCKUX METOOB;
IOPUMEHATh (OPMYJBl CIIOKEHHS U YMHOXKEHHUS BEpOSTHOCTEH,
KOMOUHATOpPHBIE (PAKTHI U (HOPMYJIBI IPU PEILIEHUH 3a/1a4; OLEHUBATh
BEPOSATHOCTH pPEAbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

[1P614 — ymeHue BbIOMpaTh MOAXOASIIMN U3yUYEHHBIH METOT

JUIsl PEeLIeHUs 3a7a4M, paclio3HaBaTh MaTeMaTHUECKue (PaKThl

Y MaTeMaTHYECKUE MOJIENIN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HUCKYCCTBE;, YMEHUE NPHUBOJUTH IPUMEPBI MaTEMATHYECKUX
OTKPBITHI POCCUHCKON M1 MUPOBOH MaTEMaTHYECKON HAYKH

[IPy4 — ymenue cBOOOAHO ONEPUPOBATH IMOHATHSAMH: COYETaHUE,
MEepPEeCTaHOBKA, YHCJIO COYETAaHWM, YHUCIO TEPECTAaHOBOK; OWMHOM
HeloToHa; yMmMeHHMe TOpUMEHSTh KOMOMHATOpHblE  (GaKTbl U
paccyXaeHus UIsl pelieHus 3a/1ay;

ITPy9 yYMEHHE CBOOOJTHO OIIepUpOBATH MOHATHSAMH:
II0CJIEI0BATENBHOCTD, apU(METHUECKas MPOTPECCHsi, FeOMETPHUECKast
nporpeccusi, 0e6CKOHEUHO yObIBaroIlasi TeOMETpHUEcKasi Iporpeccus;
YMEHME 3aJ1aBaTh IOCIEI0BATEIIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

[IPyl0 — ymeHme omnepupoBaTh TMOHATHAMHU: HENPEPHIBHOCTh
(GyHKIMM, acHMITOTHl Trpaduka (yHKIUU, IepBas M BTOpas
Mpou3BoJHAs (YHKIMU, TEOMETPUYECKUI M (U3UYECKUH CMBICT
MIPOU3BOJIHOM, TMepBOOOpa3Hasi, OINpeNeTeHHbI HHTErpai; yMEHHe
HaXOJWUTh AaCUMITOTHI Tpaduka (GYHKIHUH; YMEHHE BBIYUCIATH
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IIPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO M KOMIIO3ULIUHU
(GyHKIMHA, HAXOUTh ypaBHEHHUE KacaTeIbHOH K rpaduKy QyHKINY;
YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO ISl MCCIEIOBAHUS (DYHKITHIA,
JUISL HAXOKJIEHUS! HAWTYUILEro pelieHus B IPUKIAHbIX, B TOM YHCIIE
COLMAIBHO-9)KOHOMHYECKUX M (U3MYECKUX  3ajadax,  JAJs
OIIpEeJIeJIEHUs] CKOPOCTU M YCKOPEHUS; HaXOAUTh IO U 00BbeMbI
buryp ¢ NOMOLIbKO  MHTErpaja;  IPUBOAUTH  IPUMEPHI
MaTeMaTHYeCKOro MOJEINPOBAHMS € MOMOLIbIO JU(epeHInanbHbIX
YPaBHEHUU;

[IPyl12 — ymeHue CBOOOJHO ONEPHPOBATH MOHATHAMH: CpEIHEE
apupMeTHIecKoe, MeaaHa, HanOoIbllIee U HAUMEHbBIIEE 3HAYCHHUS,
pa3Max, JuCIepCcusi, CTaHAAPTHOE OTKJIOHEHHME JJIsi OINHUCAHUs
YHMCJIOBBIX JAHHBIX; YMEHUE UCCIIEI0BAaTh CTATUCTUYECKUE JIaHHBIE, B
TOM YHCJIE€ C MPUMEHEHHEM TpapHUuecKUX METOM0B U 3JIEKTPOHHBIX
CpeAcTB; rpaduyecku HcciaeoBaTb COBMECTHbIE HAONIONEHUS C
IIOMOUIBIO IUArPAMM PACCEUBAHUS U TMHEWHON pErpeccuy;

[1Py13 — ymeHue HaX0IUTh BEPOSTHOCTU COOBITUHN C UCIIOJIb30BaHUEM
rpadUyecKux METOJIOB; MPUMEHATh AJs pelleHus 3aaad (HopMyJibl
CIOKEHMSI M YMHOXXEHHUS BEpOsSTHOCTeH, Qopmyny mosHOR
BeposiTHOCTH, (opmyny bepHymin, komOWHATOpHBIE (AKTBI |
(GopMyJBl; OLIGHWBAaTh BEPOSITHOCTH pPEATbHBIX COOBITHH; yMEHHE
ONEpUpPOBaTh TOHATUAMU: CllydaiiHas BEJIWYUHA, PACIPENEICHUE
BEPOATHOCTEH,  MAaTEMAaTHYECKOE  OKMJAHUE,  JuUcHepcus |
CTaHJApTHOE  OTKJIOHEHHWE CIy4alHOM  BelMWYMHBI, (QYHKIHUU
pacrpeniesieHuss M IUIOTHOCTH DPABHOMEPHOIO, IIOKAa3aTENbHOIO U
HOPMaJbHOTO paclpeiesieHuii; yYMEHHE HCIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesNeHuil ajs pelleHusl 3aaad; 3HaAaKOMCTBO C
MOHATHSIMHM: 3aKOH  OOJBIIMX  4YHCeN, METOJAbl BBIOOPOUHBIX
WCCIIEIOBaHMM; yMEHHE NPUBOAUTH IPUMEPH IMPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;
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[IPyl8 — ymeHune MoOAenupoOBaTh pEallbHbIE CHUTyallMd Ha S3bIKE
MaTEMaTHKH; COCTAaBIISITh BBIPAKEHUS, yPAaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHUIO 3aJ1a4M, UCCIIEI0BaTh MOCTPOEHHBIE MOJIEH C
MCIOJIH30BAHUEM arIapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIH
pe3ynbTar;  CTPOUTH MOJEIUM C IOMOUIBIO
TEOMETPUUYECKUX IMOHATUM M BEIUYMH, PEIATh CBS3aHHBIE C HUMH
IIPAKTUYECKHE 3a/layd; COCTaBIAATH BEPOSITHOCTHYIO MOJENb MU
UHTEPIPETUPOBATh IIOJYYCHHBIA PE3yJIbTAT; PEIlaTh IPUKIAIHBIC

MaTEMaTHYCCKHUEC

3ala4ynu  CpcACTBAMU MATCMATHYCCKOI0 aHajin3a, B TOM YHUCIIC

COIMAJIBHO-9KOHOMUYECKOT0 ¥ (PU3UIECKOr0 XapakTepa

OK 04. S dexTuBHO
B3aUMOICHCTBOBATh u
paboTath B KOJUIGKTUBE U
KOMaH/Ie

JIP34 — oco3HaHME LEHHOCTH Hay4YHOMH
IEATeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh
NPOCKTHYIO M HCCIIEIOBATEIBCKYIO
NEATeIbHOCTh HHUBHYAJIbHO U B TPYIIIE
MP28 — Bnagers pa3znuuHBIMH crioco0amu
OOILEHHS ¥ B3aUMOJICHCTBHS;

MP31 — moHuMaTh H UCHOJIB30BATh
MpeuMyIIecTBa KOMaHTHOH "
WHIUBUAYaTbHON pabOTBHI;

MP33 — npuHuUMaTh 1M COBMECTHOM
NEeSATEIbHOCTH, OpraHU30BbIBATH u
KOOPJAMHHMpPOBAaTh  JACMCTBUS MO €€

JOCTHIKEHMIO: COCTABIAThH IJIaH ACHCTBHH,
pacrpenensarb pojii C y4YeTOM MHEHUH
YYaCTHHUKOB o0cyxaaTh pe3yJIbTaThl
COBMECTHOH paboThI;

MP36 — KOOpIMHHPOBATH M BBIMOJHSIThH

paboty B YCIIOBUSAX peanpHOTO,
BUPTYaJbHOTO ¥  KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

[IP61 — BnajgeHne MeTogamMu J10Ka3aTEIbCTB, AITOPUTMAMH PEIICHHS
3a1a4; yMeHue GopMylIupoBaTh OMPECIICHUs, aKCHOMBI U TEOPEMBI,
NPUMEHATh HX, IPOBOJUTH JOKA3aTENbHBIE PACCYXKICHUS B XOJ€
pelIeHMs 3a/1ay4;

I[IP67 —  ymeHHe  OmepUPOBATH cpenHee
apudmernyeckoe, MearaHa, HauOoJbIIee U HAaUMEHbIlIee 3HAYCHHS,

IIOHATHUAMM

pa3max, AWUCHEepCHsi, CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO HabOPa;

yMEHHue W3BJIEKATH, WHTEPIPETUPOBATH nH(popMaIuio,

Npe/ICTaBICHHYI0 B Ta0nMIax, Ha Juarpammax, rpadukax,
OTPAKaIOILYI0 CBOMCTBA PEAIbHBIX MTPOLIECCOB

U SIBJICHUI; TPEICTaBIATh UH(OPMAIIHIO C TOMOIIBIO TaOIHIL

Y JMarpaMM; MCCIEN0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM UHUCIIE C
NpUMEHEHHEM IpapUUecKX METO/I0B U ANEKTPOHHBIX CPEJICTB;
I1P68 — ymeHuMe onepupoBaTh MOHATHAMU: CIIyYaiHBIN OIBIT

U Clly4aiiHOEe COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE
BBIYUCIISITH BEPOSITHOCTh C UCIIOJIb30BAaHUEM T'pauIeCcKUX METOOB;
MPUMEHATh (OPMYJIBl CIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (PaKThl U POPMYJIBI IPU PELICHUH 3a/1a4; OLICHUBATh
BEPOSTHOCTH pEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU

BCIIMYMHAMHU, YMCHHC IMNPHUBOJAUTHL HNPUMEPBI TPOABJICHUA 3aKOHA
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MP37 -
CTPATETMYECKOE IOBEAECHNUE B Pa3IMYHBIX

OCYHICCTBIJIATDH IIO3UTUBHOC

CUTyallUsiX, TMPOSIBISATH TBOPUYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM

MP55 — npuHUMaTh MOTUBBI U apTyMEHTHI
OpYyTUX JIOJEH MpH aHallu3e pe3yJbTaToB
NeSITeNIbHOCTH;

MP56 — npuszHaBaTh CBOE MPABO U MPaBO
JPYTHX JIFOJICH HA OIITNOKH;

MP57 — pa3BuBatTh ClOCOOHOCTH TOHUMATh

MUP C TIO3UIUU JPYTOro YeIOBEKa

OOJIBIINX YKCEI B IPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1P69 — ymenwue onepupoBaTh MOHATUSMU: TOUKA, PSMast, TNIOCKOCTb,
IIPOCTPAHCTBO, JIBYI'PAHHBIM yroJ, CKpEIIMBAIOIIUECS IIPSIMBIE,
HapajjiebHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, yroi
MEXIY NPSAMBIMH, YIOJ MEXIY NMPSMON U IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHM, PAacCTOSIHME OT TOYKH JIO0 IUIOCKOCTH, PacCTOSIHHUE
MEXIYy MpSAMBIMH, PACCTOSHUE MEXIYy IUIOCKOCTSIMH; YMEHUE
WCIOJIb30BATh MPH PEUICHUU 3a]a4 M3y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MUDA;

[1P614 — ymenue BBIOMpATh MOIXOMSIINN HM3YYCHHBIA METOH JUISA
peleHus bakTel U

MAaTCMAaTUYCCKHEC MOACIIN B IIPUPOAHBIX U 06H_ICCTB6HHLIX SIBJICHHUAX, B

3a/layd, paclo3HaBaTh MAaTEMAaTUYECKHUE
HCKYCCTBE; YMEHHE NIPUBOJUTH IPUMEPHI MATEMATUUECKUX OTKPBITHIA
POCCHIICKON U1 MUPOBOW MaTeMaTUYECKOW HAYKH;

[IPyl — ymeHue onepupoBaTh MOHATHSAMU: OIpEAEICHHE, aKCHOMA,
Teopema, CBOMCTBO,

paBHOCUJIbHBIE (OPMYJIUPOBKH; YMEHNE (POPMYIHpOBaThH 0OpaTHOE U

CICOCTBHC, IMPpU3HAK, J0Ka3aTCiIbCTBO,

MIPOTUBOINOJIOKHOE  YTBEP)KIACHUE, NPHUBOJUTH  IIPUMEPBI U
KOHTPIIPUMEPHI, MCIOJb30BaTh METOJ MAaTEMATUYECKOW WHIYKIIWH,
IIPOBOJUTL JIOKA3aTEJIbHBIE pACCyKICHHUS IIPU pELICHUH 3a1ady,
OLICHUBATB JIOTUYECKYIO NIPABUIIBHOCTD PACCYKIACHUN;

[IPy2 - yMmeHue omnepupoBarb

IMOAMHOXKECTBO, ONEpallvi HaJl MHOXKECTBaMH; YMCHUC HUCITIOJIb30BATh

MOHATUSIMA:  MHOXECTBO,
TEOPETUKO-MHOKECTBEHHBIN ~ammapar [Uisi ONHCAHMSI peasbHBIX
MIPOLIECCOB U SIBJICHUH U NP PELICHUH 3ajay, B TOM YUCIIE U3 APYTUX
y4eOHBIX MPEAMETOB;

[IPy3 — ymeHue omnepupoBaTh MOHATHSMH: Tpad, CBSI3HBIN Tpad,
JiepeBo, IMKJ, rpad Ha IUIOCKOCTH; YMEHHME 337aBaTh M OINHCHIBATH
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rpadsl pa3IMYHBIMU CIIOCOOaMM; MCIIOIB30BaTh rpadbl Ipy pelIeHUH
3az1ay;

[IPy4 — ymeHue cBOOOAHO ONEPUPOBATH MOHSATHSIMHU: COYETAHHE,
MEPEeCTaHOBKA, YHCIO COYETaHWH, YHCIO TEPEeCTaHOBOK; OWHOM
HpioToHa; ymMeHune nOpUMEHSATb KOMOMHATOpHBIE  (AKThl U
pacCyXAeHUs Ul pELICHUs 3a/1a4;

[1Py5 — ymeHue onepupoBaTh NOHATUAMHU: HATYPAJIBHOE YUCIIO, LIETI0e
YHCJIO, OCTATOK 110 MOJYJIIO, PAalMOHAIBLHOE YHUCIIO, UPPALMOHAIBHOE
YUCJIO, MHOXKECTBA  HATYpPalbHBIX, LEJbIX, PalHUOHAIbHBIX,
JEHCTBUTEIIBHBIX YHCEIT; YMEHHE UCITOJIb30BATh IPU3HAKHU IEIIMMOCTH,
HAaUMCHBIIMKA OOIIMIA JETUTEeNIb M HauMEHbIIee oO0IIee KpaTHoe,
anroput™ EBKnmMzaa mpu penieHuu 3ajad; 3HaKOMCTBO C Pa3jInYHbIMU
NO3ULMOHHBIMU CUCTEMaMU CUUCIICHMUS,

[1Py6 — ymeHue cBOOOJHO ONEPUPOBATh OHATUSMU: CTENIEHB C LEJIbIM
[IOKa3aTeJeM, KOPEHb  HATypaJbHOM  CTENEHH, CTENEHb C
pallMOHAIbHBIM  IIOKa3aTeleM, CTENeHb € JICHCTBUTEIbHBIM
(BelecTBeHHBIM) TTOKa3aTeseM, JiorapudM 4ucia, CHHYC, KOCUHYC U
TAHI€HC IIPOU3BOJIBHOTO YNCIIA;

[IPy7 — ymeHue omnepupoBaTb  NOHATHSAMHU:  TOXKJIECTBO,
TOKJIECTBEHHOE NMpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHUN, HEPABEHCTB U
CUCTEM,  palMOHAIbHBIC,  HPPALMOHAIIBHBIE,  IOKA3aTEIbHBIC,
CTENEHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHMS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPaBHEHHUs, HEPABCHCTBA U
CUCTEMBI C IIOMOIIBIO DPA3IUYHBIX IIPUEMOB; pPEIIATh YpPaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBI C IMAapaMeTpOM; IPUMEHSATh YpaBHEHUS,
HEpPABEHCTBA, UX CHCTEMBI JUIS PEHICHUS MAaTEeMATHYECKUX 3a1ad U
3a/1a4 U3 pa3IuYHbIX 00JIacTell HayKU U peaabHOU KU3HU;

[IPyl0 — yMeHume omnepupoBaTh TMOHATHSAMHU: HENPEPHIBHOCTh
¢byHKIMH, acuMOTOTHl rpaduka ¢GyHKIMH, TepBas U BTOpas
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MPOU3BO/HAS (YHKIUH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICIT
IIPOU3BOJIHOM, IEepBOOOpa3Hasi, OINpPENEICHHBI HHTErpai; yMEHHe
HaXOJWTh AaCUMITOTHI Tpaduka (YHKIHUU; YMEHHE BBIUYUCIATH
IIPOU3BOJHBIE CYMMBbI, IPOU3BENEHHUS, YAaCTHOIO M KOMIIO3ULIUU
(GyHKUIMH, HAXOJUTh ypaBHEHHUE KacaTeabHON K rpaduKy QyHKINU;
YMEHHUE HCIOJIb30BaTh INPOM3BOIHYIO JUIsl MCCIEIOBAHUSA (DYHKIMM,
JUI HaXO0XKJICHHSI HAWTYYILIEero pelieHus B IPUKIAIHbIX, B TOM YUCIIE
COLMAIBHO-9)KOHOMHYECKUX M (U3MYECKUX  3ajaqax,  JAJs
OTIpeJIeNIEHUs] CKOPOCTU M YCKOPEHUS; HAXOAUTh IJIOMIAN U 00BEMBI
buryp ¢ TOMOUIBIO  WHTErpayiia;  NPHUBOAUTH  IPUMEPHI
MaTeMaTHYECKOT0 MOJECIMPOBAHMS C MOMOIIBIO T depeHIInatbHbIX
YPAaBHEHUU;

[1Py14 — ymeHnue cBo60AHO OnlepupoOBaTh MOHATUSAMU: TOUYKA, MIPpsMas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHA yroJ, IByTrpaHHbIN
yroj, TpEXIPaHHbI yroiy, Mepecekarolecs, NapalieabHble H
CKpPELIMBAIOIUECS NPSMbIE, TAPAJUIEIbHOCTb U NMEPIEHAUKYIIPHOCTh
OPSIMBIX U IJIOCKOCTEH, YroJl MEXy MPSIMBIMU, YIOJ MEXAY MPsSMOi
U TJIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh MpU
pelIeHnH 334 U3y4YeHHbIE (PAKThI M TEOPEMBI IIJIAHUMETPUHN; YMEHNE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHUpPE; YyMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOTOI'PDAHHUK, CEUEHUE MHOTOIDAaHHUKA,
NpaBWIbHBIM ~MHOTOTPaHHUK, TMpU3Ma, MNUpaMuaa, ¢urypa u
MIOBEPXHOCTh BpAIllEHUs, LWIMHAP, KOHYC, IIap, cdepa, pa3BepTKa
NIOBEPXHOCTH, CEYEHMsI KOHyCa U LWIMHJPA, NapaJuIeIbHblEe OCH WIH
OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaroulascs cgepsl,
UWIMHIpA, KOHYCa; yMEHHE CTPOUTh CEUYE€HHE MHOTOIpaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CEUEHHUs, B TOM UHCJIE C MOMOIIbIO 3JEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSTh CBOMCTBA TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIBHO
(dbopMyIHpoBaTh  OIpEENeHUs] H3y4aeMbIX (Uryp, BbIIBUTAThH
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THIOTE3bl O CBOMCTBaX M TMpH3HAKaX TE€OMETPHUECKUX (uUryp,

00OCHOBBIBATh ~ WJIM  ONpPOBEPrarb WX, YMEHHE IPOBOIHTH
KiIaccupuKanuo QGUTYp TO Pa3IUYHBIM MPU3HAKAM, BBITIOIHATH
HE00XOIMMBIE JOTIOTHUTEIbHBIE TOCTPOCHHUS;

[IPy15 — ymeHue cBOOOJHO OIEPUPOBATH MOHATUSMH: IUIOMIAIHL
¢burypsl, 00beM (UTyphl, BEJIMYUHA yTJIa, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAy TMPSAMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, TUIOLIaAb CQEphI, MIO[aAb MOBEPXHOCTU MUPAMUBbI,
MIPU3MBI, o0beM  Kyo0a,

KOHYCa, LHJIUHApPA,

napajuienenunena, MUpaMubl, MpU3Mbl, HUWIMHAPA, KOHYyca, LIapa;

IPSIMOYTOJIBHOTO

YMEHHUE HaXOJUTh OTHOIICHHE 00HEMOB MOAOOHBIX QUTYD;

[IPyl6 — ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATHUSIMU: ABHXKEHUE,
napasuieIbHbINA MepeHoC, CAMMETPHS Ha TIIOCKOCTU U B TIPOCTPAHCTRBE,
MOBOPOT, TpeoOpazoBaHue moa00us, MOA00HBIE (GUTYpBI; yMEHUE
pacro3HaBaTh paBHbIE U MOJO00HBIE PUTYPHI, B TOM YUCIIE B IPUPO/IE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh T€OMETPUUYECKHE
OTHOIIECHUSI, HAaXOAUTb IE€OMETPUUECKHUE BEIUYMHBI (UIMHA, YTOI,
IJI01Ia/1b, 00bEM) ITPH PELLIEHUH 33]1a4 U3 IPYTHX Y4eOHBIX IPEIMETOB
U U3 peaybHOMN KU3HU

OK 05.
YCTHYIO |
KOMMYHHUKAIUIO
rocyJapCTBEHHOM
Poccuitckoii  denepauuun ¢
ocobeHHocTel

Ocy1iecTBiIsITh
MUCEMEHHYIO
Ha
S3BIKE

Y4ETOM
COLIMAIIBHOTO M KYJIBTYPHOI'O
KOHTEKCTa

JIP8 — chopmupoBaHHOCTH POCCHUICKON
rpaXk1aHCKOU
MaTPUOTH3MA, YBAXKEHUS K CBOEMY Hapoxy,
YyBCTBa OTBETCTBEHHOCTH niepen PonuHou,
TOpAOCTH 3a CBOM Kpai, cBoro Ponuny, cBoi

UACHTUYHOCTH,

SI3BIK U KYJIBTYPY, HPOILUIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

JIP33 — coBepIIEHCTBOBAaHUE SI3BIKOBOW W
YUTATENBCKON  KYJBTYPbI
MEXIY

KaKk CpeicTBa
B3aUMOJICHCTBHUS JTIOIBMH U

IMO3HAHHWA MHUPaA;

[1PG1 — BnaseHue MeTogaMu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS
3aa4; yMeHue (GpopMysInpoBaTh ONpPEeNeHHs], aKCHOMBI U TEOPEMBI,
IPUMEHATh HX, NPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS B XOZE
peleHus 3a1ay;

IIP66 — ymeHHe pemiath TEKCTOBBIE 33/1a4M PAa3HBIX THIIOB (B TOM
YlClie Ha MMPOLIEHTBHI, JOJIM U YacTH, Ha IBUYKEHUE, paboTy, CTOUMOCTb
TOBAapOB U yCIIyT, HAJIOTH, 3aJ1a4¥ U3 00JacCTU yIpaBJIeHUS JTUUYHBIMU
U ceMeHHBIMH (PMHAHCAMHU); COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJauyd, HCCIIEIOBATh
MOJTyYEHHOE PEeIIeHUE U OLIEHUBATh MPaBA0N0JOOHOCTh PE3yJIbTAaTOB;
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MP30 — pa3BepHYTO U JIOTUUHO HU3JIaraTh
CBOIO TOYKY 3pEHHUSl C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[1P68 — ymeHue onepupoBaTh MOHATUAMU: CITyYalHbIA OMBIT

U ciyyaifHoe cOoOBITHE, BEPOATHOCTh CIyYaiHOTO COOBITHS; YMEHUE

BBIUUCIIATH BEPOSTHOCTH C UCIOIB30BAHNEM I'paUUeCKUX METO/IOB;

OPUMEHATh (HOPMYIBI CIOXKEHHS M YMHOXXEHHUS BEpOSTHOCTEH,

KOMOUHATOpHBIE (haKThl ¥ (POPMYJIbI IPU PEILICHUH 3aJiay; OLICHUBATh

BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMHU

BEIMYMHAMU; YMEHHE IPUBOIUTH IIPUMEPHI IPOSBICHUSA 3aKOHA

OO0JIBIINX YKCEJ B IPUPOAHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1P614 — ymenue BBIOMpATh MOIXOMSIINN HM3YYCHHBIA METOH JUISA
pelieHust  3aJadd, pacro3HaBaTh MareMaTHdeckhue (akThl |
MaTeMaTUYECKHUE MOJEIU B IPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B
HCKYCCTBE; YMEHHUE NPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHI
POCCHIICKON M1 MUPOBOW MaTeMaTUYECKOW HAYKH;

[IPyl — ymeHue onepupoBaTh MOHATHSAMU: OINPENEICHHUE, aKCHOMA,
TEOpeMa,  CJIEICTBHE, CBOWCTBO, IIPU3HAK, JIOKA3aTeJIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKU; YMEHUE (HOPMYITHPOBATH 0OpaTHOE U
MIPOTUBOIOJOKHOE  YTBEpP)KJIEHUE, MNPUBOJIUTH  HPUMEPHl U
KOHTPIIPUMEPHI, UCIIOJIB30BaTh METOJl MaTEeMaTHYeCKONH HHIYyKLUU;
MIPOBOAUTH JI0OKA3aTeJIbHbIE PACCYKIEHUS IMpPH pEUIeHUH 3ajad,
OLICHUBATH JIOTHUECKYIO TPaBUIIBHOCTh PACCYKICHUI;

[IPy2 — yMmeHume omnepupoBaTb  MOHSTUSAMH:  MHOXECTBO,
IIOJIMHOKECTBO, OIIEpallMM HaJl MHO’KECTBAMU; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ~ anmapar [uisl ONMCAHMs PEalbHBIX
IIPOLIECCOB U SIBJICHUI U IIPYU PELICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX MPEAMETOB;

[IPy3 — ymeHue omnepupoBaTh MOHATHSMH: Tpad, CBI3HBIN Tpad,
NepeBo, LUKI, Tpad Ha IJIOCKOCTH; YMEHHUE 337aBaTh U OIUCHIBAThH
rpadbl pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh rpadbl MpU PEIICHUN
3azay;
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[IPy4 — ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMHU: COYETAHHE,
MEPEeCTaHOBKA, YHCIO COYETaHWH, YHCIO TEpPEeCTaHOBOK; OWHOM
HpioToHa; ymeHue TOpUMEHSATh KOMOMHATOpHBIE (AKTBI H
pacCyKJIeHHUs IS PEILCHUs 3a1a4;

[1IPy5 — ymeHue onepupoBaTh NOHATUAMHU: HATYPaJIBHOE YUCIIO, LIETI0e
YHCJIO, OCTATOK 110 MOJYJIIO, PAalMOHAIBLHOE YHUCIIO, UPPALMOHAIBHOE
YHUCJIO, MHOXECTBA  HATYPAIbHBIX, ILEJbIX, pPalHUOHAJIBHBIX,
JEHCTBUTEIIBHBIX YUCEIT; YMEHUE UCII0JIb30BaTh IPU3HAKH I€ITUMOCTH,
HAaUMEHBIIMA OOMIMIA AENTUTENb W HauMEHbIee OO0IIee KpaTHoE,
anroput™ EBKnmMzaa 1mpu penieHuu 3ajad; 3HaKOMCTBO C Pa3jIudHbIMU
HNO3UIMOHHBIMH CUCTEMaMU CUUCIICHMUS],;

[1Py6 — ymeHue cB0OOAHO ONIEpUPOBATh MOHATUSAMU: CTENIEHD C LIETBIM
[IOKa3aTeJeM, KOPEHb  HAaTypaJbHOM  CTENEHH, CTENEHb C
pallMOHAIbHBIM  IIOKa3aTeleM, CTENeHb € JICHCTBUTEIbHBIM
(BelleCTBEHHBIM) TOKa3aTeneM, Jiorapudm 4ucia, CHHYC, KOCUHYC U
TAQHI'€HC [IPOU3BOJILHOIO YUCIIA;

[IPy7 — ymeHue omnepupoBaTb  HOHATHSAMHU:  TOXKIECTBO,
TOKJIECTBEHHOE NMpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
ypaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPAaBEHCTB U
CUCTEM,  palMOHAJbHBIE,  HPPALMOHAIBHBIC,  IOKAa3aTEJbHBIC,
CTENEHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHMS,
HEPAaBEHCTBA U CHCTEMBI; YMEHHE pelIaTh YpPaBHEHUS, HEPABEHCTBA U
CHUCTEMBl C IIOMOIIBIO PA3JIMYHBIX IPHUEMOB; DPELIAaTh ypPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; INPUMEHATh YpPaBHEHUS,
HEPAaBEHCTBA, UX CHCTEMBI JJI PEIICHUsS MaTeMaTHYECKHX 3anad U
3a/1a4 U3 pa3IuYHbIX 00JIacTell HayKU U peaabHOU KU3HU;

[IPyl0 — ymMeHme omnepupoBaTh TMOHATHAMHU: HENPEPHIBHOCTh
GyHKIMM, acHMITOTHl Trpaduka (yHKIUU, IepBas M BTOpas
Mpou3BoJHAs (YHKUIMU, TEOMETPUYECKUI M (U3NYECKUH CMBICT
MIPOU3BOIHOM, MEpBOOOpa3Has, OINpeNeNeHHBIH WHTErpal;, yMEHHe
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HaXOJWUTh AaCUMITOTHI Tpaduka (QYHKIHUH; YMEHHE BBIUYUCIATH
MPOU3BOHBIE CYMMBI, HIPOHM3BEACHUS, YaCTHOIO M KOMITO3UIIMU
(GyHKIMHA, HAXOJUTh ypaBHEHHUE KacaTeIbHOH K rpaduKy QyHKINY;
YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JUIsl MCCIEIOBAHUS (DYHKITHIA,
JUI HaXO0XKJICHHSI HAWTYYIIEero pelieHus B IPUKIAIHbIX, B TOM YUCIIE
COLMAIBHO-9)KOHOMHYECKUX M (U3MYECKUX  3ajadax,  JAJs
OIIpeIeJIEHUs] CKOPOCTU M YCKOPEHUS; HaXOAUTh IO U 00BbeMbI
buryp ¢ NOMOLIbKO  MHTErpaja;  IPUBOAUTH  IPUMEPHI
MaTeMaTHYeCKOTO MOJICIIMPOBAHUS C TIOMOIIbIO UG hepeHIIHaTbHBIX
YPAaBHEHUU;

[1Py14 — ymenue cB0OOOAHO ONEPUPOBATh MOHATUSAMU: TOUKA, IIpsAMas,
IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUM YTrOJI, JBYTPAHHBII
yroj, TpEXIPaHHbI yroi, MepeceKarolecs, NapaeabHble H
CKpELIMBAIOIMECS NPSMbIE, TAPAJUIETbHOCTb U NMEPIEHANKYIISIPHOCTh
OPSMBIX U IJIOCKOCTEH, YTOJI MEXAY MPSIMBIMH, YIOJI MEXKAY MPsIMOM
Y IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMU; YMEHHE HCII0JIb30BaTh U
peleHnn 3a1a49 n3y4eHHbIe ()aKThl ¥ TEOPEMBI INITAHUMETPUN; YMEHHE
OLIEHUBATh pPa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHHE
OTIEpPUPOBATH MOHSTUSMHU: MHOTOTPAaHHHK, C€YEHHE MHOTOTPAaHHHKA,
MpaBUIBHBI MHOTOTPAaHHUK, TpW3Ma, TNHpamuga, ¢urypa u
MOBEPXHOCTh BpAIllEHUs, LWIMHAP, KOHYC, IIap, cdepa, pa3BepTKa
IIOBEPXHOCTH, CEUYEHUSI KOHYCca M LMWJIMHIPA, MapajielbHble OCH WU
OCHOBAaHHIO, CEYEHME IIapa, IUIOCKOCTh, Kacaromascs cQepsl,
IWINHApPA, KOHYCa; yMEHHE CTPOMTh CEYEHHWE MHOTOrpaHHMKa,
n300pa’kaTb MHOTOI'PaHHUKH, (PUTYPBI U MOBEPXHOCTU BpAILlEHUs, UX
CEUeHHsI, B TOM YHCJIE C TIOMOIIbIO JJIEKTPOHHBIX CPEICTB; YMEHHUE
MPUMEHSTh CBOWCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(bopMyIHpOBaTh  OINpENEIEHUs] H3y4aeMbIX (HTYp, BBIIBUTATH
THIOTE3Bl O CBOWMCTBaX W TMpPH3HAKaX TE€OMETPHUECKUX (Uryp,
O00OCHOBBIBATH ~WJIM  ONpOBEprarb HMX; YMEHHE IPOBOJAUTH
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knaccuukanuioo (GUryp Mo pasIUYHBIM TNPHU3HAKaM, BBIIOJIHSITH
HE00XOIMMBIE JOTOTHUTEIBHBIE TOCTPOCHHUS;

[MIPyl5 — ymeHue CBOOOJHO ONEPHPOBATH IMOHATHUSAMH: IUIOIIAIb
¢urypbl, 00beM (QUryphl, BEeIHUYMHA yIJa, PACCTOSHHE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSAMBIMHM, PAaCcCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb C(epsl, MIOLIab MOBEPXHOCTH IMHPAMUIBI,
IIPU3MBI, o0beM Ky0a, HPSIMOYIOJIBHOIO
napajulelenunes1a, NUpaMuabl, NPU3MbI, HUWIMHIPA, KOHYca, I1apa;

KOHyCa, LWINHApA,
YMEHHUE HaXOJUTh OTHOLIECHHE 00BEMOB MOAOOHBIX QUTYD;

[IPyl6 — ymeHue cBOOOJIHO ONEpUpPOBATh MOHATHUSMU: ABHXKEHUE,
napasuleIbHbIA IEPEHOC, CAMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MIOBOPOT, TpeoOpazoBaHue Moa00us, TOM00HBIE (GHUTYpBI; yMEeHUE
pacro3HaBaTh paBHbIC U MOAOOHbBIE (PUTYpHI, B TOM YHCIIE B IPUPOAE,
UCKYCCTBE, apXMUTEKType; YMEHHE HCIOJIb30BATh TI'E€OMETPUUECKUE
OTHOILICHMSI, HaXOIUTh TI'€OMETPUYECKUE BEIUYMHBI (JIJIMHA, YIOJ,
IUIOILA/b, 00BEM) IPH PELICHUH 3a]1a4 U3 IPYTHX yUEOHBIX IPEIMETOB
Y W3 peaIbHOMN KU3HU

K 1.2
IIPOrpaMMHO-aNnapaTHbIe

PazpabartsiBath

uHTEpPEchl
MHUKPOKOHTPOJUIEPHBIX
CHUCTEM MaJIOTO U CPEIHETO
MaciTada ClI0)KHOCTH

JIP14 —
MOCTPOCHHUE YCTOMYMBOIO OyAyILEro;

OCO3HAaHUEC JIMYHOI'O BKJIaga B

JIP25 — wuHTepec K pa3au4HbIM cdepam
po¢eCCHOHATILHOM J1eTeNbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIA BBIOOp OynymIeit
npodeccur U pearn3oBbIBaTh COOCTBEHHbBIE
KM3HEHHBIE TUIaHBI;

JIP26 —
o0pa3oBaHMI0O M C€aMOOOpPa30BaHHUIO Ha

TOTOBHOCTH W CIOCOOHOCTBH K

MPOTSKEHUU BCEW )KU3HH;
MP3 — ompenensiTe LEIH JESITEIbHOCTH,
3a/laBaTh MapaMeTpbl M KPUTEPUH HX

JOCTHIXKCHMUA

[1PG1 — BnaneHue MeTogaMu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS
3a/1a4; yMeHue (GopMyJIMpOBaTh OMPEEIICHUs, aKCHOMBI U TEOPEMBI,
MPUMEHTh HX, MPOBOJIUTH JOKa3aTeJbHBIE PAacCyXIEHUS B XOJe
peleHus 3a1ay;

[1P64 — ymeHue omnepupoBaTh MOHATHUAMM: (DYHKIMS, HENpEepbIBHAS
(GyHKIMS, TPOU3BOJIHAS, MEepBOOOpa3Hasi, ONpeAeTIeHHbIM MHTEerpai;
YMEHHUE HaXOAUThb MPOU3BOHBIE HIEMEHTAPHBIX QYHKIUN, HCHIOB3YS
CIpPaBOYHbIE MaTepUaibl; HCCIENOBaTh B MPOCTEHIINX CIydasx
(yHKIIMH HA MOHOTOHHOCTb, HaXOJUTh HaHOOJIbIINE U HaUMEHBIINE
GyHKIUH;  CTPOUTh  rpauKu
WCIIOJIb30BAHMEM arapaTa MaTeMaTH4YeCKOro aHaiu3a; MPUMEHSTh

3HaA4YCHUA MHOTI'OYJICHOB C

NPOU3BOJHYIO ITPpHU PCHICHUH 3aa4 Ha ABHUKCHUC, PCIIATh NPAKTUKO-
OPHUCHTHPOBAHHBIC 3aa4YU1 HA HaMOOJIbIINE ¥ HAUMEHBIIINE 3HA4YCHUA,
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MP5 -
JICITEILHOCTD,

BHOCUTb  KOPPEKTUBBI B
OLICHUBAaTb COOTBETCTBUE
pe3yabTaTOB LEJsAM, OLCHUBATH PHUCKHU

MOCJIEICTBUN ACATCIBHOCTH;

MP21 — BnaaeTh HaBbBIKAMU IOJTYYECHUS
nHpOpManUMu W3 HMCTOYHUKOB  Pa3HBIX
THUTIOB, CaMOCTOSITEIBHO  OCYIIECTBIISATH
IIOMCK, aHaJIM3, CHCTEMATH3aliI0 H

MHTEPHpETanio HHGOPMAIMH Pa3THIHBIX
BUJIOB U ()OPM IIPECTABICHHUS;
MP36 — KOOpAMHUPOBaTH U BBINOJIHATH

paboty B YCIOBHSIX peanbHOTrO,
BUPTYaJbHOTO ¥  KOMOMHHPOBAHHOIO
B3aHMMO/JICHCTBU,

MP42 — nenath OCO3HAHHBIM BBIOOD,
apryMeHTHPOBATh ero, Oparthb
OTBETCTBEHHOCTbH 32 PEIICHHUE;

MP46 — BJIAJIETh HaBBIKAMH
IT0O3HABATEJIBHON peduexcun KaK
OCO3HAHMSI COBEPIIAEMBIX JEHCTBUU H
MBICIIUTEIIbHBIX MPOLIECCOB, 150.4

pe3yabTaTOB M OCHOBAHUM

Ha HaXxO0XJIEHUE IyTH, CKOPOCTH U YCKOPEHUS;
[1P69 — ymeHue onepupoBaTh MOHATUSMU: TOUKA, IPSIMast, TNIOCKOCTb,
IIPOCTPAHCTBO, JIBYI'PAHHBIM yroJ, CKpEIIMBAIOIIKUECS IPSIMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYIISIPHOCTD IPSIMBIX U IIJIOCKOCTEH, yroil
MEXIY HNPSAMBIMU, YIOJ MEXIY NMPSMON U IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHM, PAacCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PacCTOSIHHUE
MEXIY MpSAMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh NPU PEIICHUM 3aJad HU3y4YeHHbIe (DAKTbI U TEOpPEMbI
IJIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPYIKAIOLIETO
MUDA;

[1PG10 — ymeHue onepupoBaTh MOHATUSMU: MHOIOIPAHHUK, CEUEHUE
MHOTOTpaHHHKa, Ky0, apajuiesienure 1, pu3Ma, mapamua, Gurypa u
IOBEPXHOCTh BpALICHUS, LMIMHAP, KOHYC, wap, cdepa, cedeHus
¢Gurypsl BpallleHHs, IUIOCKOCTb, Kacarouascs cdepsl, LIUIMHAPA,
KOHyCa, IUJIOUIaJb IOBEPXHOCTU HIHUPAMUJIBI,
wiomanek chepsl, o0BeM KyoOa,

napasuliesienuIiela, MUpaMuIbl, MPU3MBbI, [WIMHAPA, KOHYycCa, LIapa;

IIPU3MBI,
MMpAMOYT'OJIbHOT'O

KOHYyca,
HUIMHAPA,

YMCHUE I/I306pa)KaTb MHOT'OIpaHHUKH WU IMMOBECPXHOCTHU BPALICHUA, UX
CCUCHUA OT PYKH, C TIOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB U

JJIEKTPOHHBIX CPEACTB; YMEHHE pACIO3HAaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIE MHOTOIPAHHUKY;
I1P613 — ymeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, KOOPAMUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIECHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YKCIIO; HAXOAUTh C MTOMOILBIO U3yYEHHBIX
(hopMyJ1 KOOpIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEXIY IBYMS
TOYKaMHU;

[IPyl — ymenue omepupoBaTh NMOHSATUAMM: OINPEICIICHHUE, AKCUOMA,
TeOpeMa,  CIEJICTBUE,  CBOWCTBO,

MPU3HAK, JI0Ka3aTEIbCTBO,

paBHOCHIIbHBIE (HOPMYTUPOBKHU; yMEHUE (OPMYIHPOBATh 0OpaTHOE U
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IIPOTUBOIOJOKHOE  YTBEP)KAEHUE, MNPUBOJUTH  INPUMEPBl U
KOHTPIIPUMEPHI, UCIIOJIB30BaTh METOJ MAaTEMaTHMYECKON WHIyKIUY;
IIPOBOJUTH JI0KA3aTEIbHBIE PACCYXKIEHUS IIPU PpEUIEHUM 3ajad,
OLICHUBATh JIOTUUECKYIO [TPaBUIIBHOCTh PACCYKICHUI;

[TIPyl10 — ymeHue omnepupoBaTh MOHATHAMHU: HEMPEPHIBHOCTH
¢GyHKUMH, acuMOTOTHl rpaduka GyHKUMH, IepBas U BTOpas
NPOM3BOJHAs (DYHKLMHU, IE€OMETPUYECKUH U (PU3UUYECKUH CMBICI
IPOM3BOJHON, IEpBOOOpa3Hasi, ONpPEIENICHHbIH HHTErpajl; yMEeHHE
HaXOJWUTh AaCUMITOTHI Tpaduka (GYHKIHH; YMEHHE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, NPOU3BEIEHUS, YaCTHOIO M KOMIIO3HUIIMU
(GyHKIMH, HAXOJUTh ypaBHEHHE KacaTeIbHOH K rpaduKy QyHKINY;
YMEHHE HCIIOJIb30BaTh MPOM3BOIHYIO ISl MCCIEIOBAHUS (DYHKITHIA,
JUIS HaXO0XKJICHHUSI HAUTYYIIEero peieHus B MPUKIAIHbIX, B TOM YUCIIE
COLMAIBHO-I)KOHOMHYECKUX M (U3MYECKUX  3ajadax, s
OIIpeJIeJIEHUs] CKOPOCTU M YCKOPEHUS; HaXOAUTh IO U 00beMbI
buryp ¢ NOMOLIbKO  MHTErpaja;  IPUBOAUTH  IPUMEPHI
MaTeMaTHYECKOTO MOJESIMPOBAHMS C MTOMOMIIBIO T depeHIIranbHbIX
YPAaBHEHU;

[1Py14 — ymenue cB0OOAHO ONEpUpPOBATh MOHATUSAMU: TOUKA, NpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUM YTOJI, JBYTPaHHBII
yToJI, TPEXTPAaHHBIM yToJI, MEPECEKAIOIINECs, MapajuleIbHble U
CKPEIIMBAIOIINECS IPSIMBIE, TAPAJUIEIbHOCTD U NEPIEHINKYIISIPHOCTD
IPSIMBIX U INIOCKOCTEH, YTOJI MEXIY MPSMBIMHU, YTOJ MEXAY NPsAMOM
¥ IJIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTSMH; YMEHHUE UCIIOIb30BaTh IIPH
peleHnH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMBI IIJITAHUMETPUN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXAlOIIeM MHUpPE; YyMEHHE
OIIEpUPOBAThH MOHATUSMU: MHOTOIPAaHHUK, CEYEHUE MHOTOIPaHHUKA,
MpaBWIbHBIII MHOTOTpaHHMK, Tpu3Ma, MNUpamuaa, ¢urypa u
MOBEPXHOCTh BpallleHus, LIUIUHAP, KOHYyC, IIap, cdepa, pa3BepTka
MIOBEPXHOCTHU, CEUEHUS KOHYCa M LUIUHAPA, NTapaJlIeNIbHbIE OCH WU
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OCHOBAHHMIO, CEYEHHME IIapa, IUIOCKOCTh, Kacaromascs cQepsl,
LWIMHIpA, KOHYCA; YMEHHE CTPOMTb CEUYEHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX
CEUEHHUs, B TOM UHCJE C IOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE
IPUMEHATh CBOWCTBA I'€OMETPUYECKUX (UTYP, CAMOCTOSTEIbHO
(GopMynIMpoOBaTh  OINpENeNIeHUs] H3y4aeMblX (Uryp, BBIIBUIATh
TMIIOTE3bl O CBOMCTBaX M IpH3HAKaX TIE€OMETPUUYECKUX (uryp,
O00OCHOBBIBaTb ~ WJIM  ONpOBEprarb MX; YMEHHE IPOBOJAUTH
knaccuukanuioo (GUryp Mo pasTUYHBIM TNPHU3HAKaM, BBIIOIHSITH
HEOO0XO0JUMbIE JOIOJIHUTENbHbBIE TOCTPOEHUS;

[IPyl6 — ymeHue cBOOOJHO ONEpUpPOBATh MOHATHUSMU: ABHXKEHUE,
napasuleIbHbIA IEPEHOC, CAMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moa00us, MOJ00HBIE (GUTYpBI; yMEHUE
pacrio3HaBaTh paBHbIC U MOAOOHbBIE (PUTYpHI, B TOM YHCIIE B IPUPOAE,
UCKYCCTBE, ApXUTEKTYpE; YMEHHE HCIIOJIb30BaTh IE€OMETPUYECKHE
OTHOILIECHMSI, HAXOIUTh TI'€OMETPUYECKUE BEIUYMHBI (IJIMHA, YrOJ,
IUI0IIA]1b, 00bEM) IPU PELICHUH 3a/1a4 U3 JPYTUX yUeOHBIX IPEIMETOB
U U3 peaJbHOM )KU3HU;

[1Py17 — ymeHue cBOOOIHO ONIEpUPOBATH HOHITUSIMU: IPSIMOYTOJIbHAS
CHUCTEMa KOOpPJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI
BEKTOPa, CyMMa BEKTOpPOB, IIPOM3BEIEHUE BEKTOpa Ha YHUCIO,
pa3lio)keHHe BeKTopa Mo 0a3ucy, CKaJsIpHOE IpOU3BENIEHHE,
BEKTOPHOE IPOM3BEICHHUE, YroJll MEXIy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOX IJIsl PEIICHHUS
TreOMETPUUECKUX 3aJad W 3a7ad JpPYrMX Y4yeOHBIX IpeIMETOB;
ONEpHUPOBATh MOHATHAMHU: MaTpuna 2 X 2 U 3 X 3, OnpeaenuTelb
MaTpHUIIbl, TEOMETPUUECKHI CMBICI OTPEAeTUTENS;

[IPy18 — ymenue MopaenupoBaTh pealbHbIE CHUTYallUM Ha S3BIKE
MaTeMaTHKU; COCTAaBIISITh BbIPAXXKEHUs], ypaBHEHUs, HEPABEHCTBA U UX
CHUCTEMBI TI0 YCIIOBHUIO 3aJ1a4M, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIH C
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WCIOJIb30BAHUEM alIapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIH
pe3yJbTar;
F€OMETPUYECKUX TOHATUM MU BEIWYMH, PEIIATh CBA3aHHBIE C HUMH

CTpOUTH MATCMATHUYCCKUC MOJCIM C ITOMOIIBIO

MPAKTUYECKUE 3a/layd; COCTaBIATH BEPOSTHOCTHYIO MOJCIb U
UHTEPIPETUPOBATh TOJYUYEHHBIH pE3yNbTaT; pellaTh MPUKIAJAHBIE
3a/la4yd  CpeJICTBAaMU MaTeMaTUYeCKOro aHaju3a,
COLIMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOT0o XapakTepa

B TOM 4YHCIIC

[1IK 2.2. BpimonHsaTh paboOTHI
o JIOKYMEHTHPOBAaHUIO

(bYHKIMN CHCTEMBI

JIP26 —
00pa3oBaHUI0 U CaMOOOpa30BaHMIO Ha

TOTOBHOCTb M CHOCOOHOCTBH K

MPOTS)KEHUU BCEU KU3HH;
MP10 — ¢opMupoBaHue Hay4yHOTO THIMA

MBILLIJICHMS, BJIAJICHUE Hay4HOU
TEPMHUHOJIOTUEHN, KIIIOUEBBIMU IIOHATUAMHU U
METOJlaMU;

MP17 — yMerp mnepeHOCUTh 3HAaHUS B

MI03HABATENIbHYIO U PAKTHUECKY0 001aCTH
KHU3HECATEIIbHOCTH;

MP18 — ymeTb MHTErpupoBaTh 3HAHUA U3
Pa3HbIX IPEeIMETHBIX 00JIacTeil;

MP21 — Bmamere HaBBIKAMH TOJYYEHUS
nH(OpMallUM W3 HMCTOYHHUKOB  Pa3HBIX
TUTIOB, CaMOCTOSITEIBHO  OCYIIECTBIISATh
MOMCK, aHaau3, CHCTEMaTH3allMi0 |

WHTEpPIpETAni0 WHOOPMALIUK Pa3TUYHBIX
BHJIOB U (DOpPM TIpE/ICTaBIICHHUS;

MP36 — KOOpIMHHPOBATH W BBIMOJHSIThH
paboty B
BUPTYyaJIBHOTO U

YCIOBHSIX peasibHOTO,
KOMOMHHPOBAHHOTO

BSaHMOHCﬁCTBHﬂ;

[1P61 — BnaseHue METOAaMHU JTOKA3aTENbCTB, AITOPUTMAMH PELICHUS
3a1a4; yMeHue (GpopMysInpoBaTh ONpPEeNeHHsI, aKCHOMBI U TEOPEMBI,
OPUMEHATh HX, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS B XOJE
pelieHus 3a1ay;

[1P64 — ymeHue omnepupoBaTh HNOHATUAMH: (DYHKIMS, HENpEepbIBHAS
(GyHKUMS, TPOM3BOJHAS, MEepBOOOpa3Hasi, ONpeAeTIeHHbIM UHTEerpai;
YMEHUE HaXOAUTh IPOU3BOHbIE HIEMEHTAPHBIX QYHKIUN, UCHIOIIB3YS
CIpaBOYHBIC MaTepHaibl; MCCIEI0BaTh B MPOCTEHIIMX CIydasx
(yHKIMKM HA MOHOTOHHOCTb, HAXOJIUTh HAaUOOJIBIIME U HAMMEHBIINE
byHKUMHA;  CTpOUTHh  rpaduku
WCIIOJIb30BAaHHUEM ammapaTa MaTeMaTH4YeCKOro aHaiu3a; MPUMEHSTh

3HAYEHUS MHOTOUYJICHOB  C
HpOI/I3BO}IHy1-O HpI/I pGIHGHI/II/I 3a4a4 Ha ABHXKCHUC, pGHIaTI) HpaKTI/IKO-
OpI/IeHTI/IpOBaHHI)Ie 3a1a4u Ha HaI/I60J'II>HII/I€ W HAUMCHBIINEC 3HAUYCHUA,
Ha HaXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHUS;

[TPG7 — ymeHue onepupoBaTh MOHATUSMU: CpeHee apuPMETHIECKOE,
MearaHa, Haubosblllee ¥ HAaMMEHbIIee 3HAYeHUS, pa3Max, AUCIIePCHs,
CTaH/IapTHOE OTKIJIOHEHHE YHCIOBOTO Habopa; yMeHHE H3BIEKaTh,
MHTEPIPETUPOBATh WH(MOPMAIINIO, TPEICTABICHHYIO B TaOIUIaX, Ha
CBOMCTBaA

auarpammax, rpadukax, —OTpa)<arollyro

IIpOLECCOB U SIBJ'IGHI/II\/’I; MMpeaACTaBIATH I/IHCbOpMaHI/II-O C IIOMOIIBIO

peanbHbIX

TaOJMIl U JAMarpaMM; HCCIIe0BAaTh CTATUCTHUYCCKUE TaHHBIC, B TOM
9uciae C TPUMCHEHHEM TpapUuecCKUX METOJOB M DJIEKTPOHHBIX
CPEICTB;
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MP42 — nenatb OCO3HaHHBIM BBIOOD,
apryMEeHTHUPOBATH ero, Opath
OTBETCTBEHHOCTH 32 PEIICHHUE;

MP46 — BJIAJICTh HaBBIKAMHU
IO3HABATEIHLHOM pedaexcun KakK

OCO3HAaHHUA COBEPIIACMBIX ,Z[GflCTBPIfI n

MBICJIMTCIIBHBIX IMponeCCoB, Hux

PE3yJIbTAaTOB U OCHOBaHHI

[1P68 — ymeHue omepupoBaTh MOHATHSAMU: CIYYalHBIM OIBIT H
cilydaiiHoe COOBbITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE
BBIUUCIIATH BEPOSTHOCTH C MCIIOJIb30BAaHUEM I'papUYeCcKHX METOAOB;
OPUMEHSATh (OPMYJIBl CIOKEHUS W YMHOXEHHS BEpOSTHOCTEH,
KOMOUHATOpPHBIE (PAKTHI U (HOPMYJIBI IPU PEILIEHUH 3a/1a4; OLEHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4aiHbIMHU
BEIMYMHAMHU; YMCHHME IPUBOAMTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YKCEJI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;

I1P610 — ymenue onepupoBaTh NOHATHSIMH: MHOTOIPAaHHHK, CEUCHHE
MHOTOTpaHHHKa, Ky0, mapajuiesienurne 1, pu3Ma, mapamua, Gurypa u
MOBEPXHOCTh BpALICHUS, IMIUHIAP, KOHYC, map, cdepa, CEUCHUs
¢Gurypbl BpaieHus, IUIOCKOCTb, Kacaromascs cQepsl, HIUHAPA,
KOHyCa, IUIOLAAb IIOBEPXHOCTH IUPAMMIBI,
mwiomanas  chepsl,
napajulelenunesia, NUpaMuabl, NPU3MbI, HWIMHIPA, KOHYca, L1apa;
yMeHue u300pakaTb MHOTOTPAHHUKU W IOBEPXHOCTH BPALICHUS, UX

IIPU3MBI,
MMpAMOYT'OJIbHOT'O

KOHYca,

HWIMHAPA, o0beM KyOa,

CCUCHUA OT PYKH, C IIOMOIIBIKO YCPTCIKHBIX HWHCTPYMCHTOB U

SJIEKTPOHHBIX CPEJACTB; YMEHHUE PAacCllO3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMEHUE PACIIO3HABATH MTPABUIIBHBIE MHOTOTPAHHUKY;

[IPyl — ymeHue onepupoBaTh MOHATHSAMU: OINpEAETICHHE, aKCHOMa,

TEOpeMa,  CJEICTBHE, CBOWCTBO, IIPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKHU; yMEeHUE (HOPMYIHPOBATh 0OpaTHOE U
IIPOTUBOINOJIOXKHOE  YTBEP)KIEHUE, NPUBOAUTH  IPUMEPHl U

KOHTPIIPUMEPHI, MCIOJb30BaTh METOJ MAaTEMATUYECKOW WHIYKIIWH,
IIPOBOJUTL JIOKA3aTEJIbHBIE pACCyKIACHHUS IIPU PELICHUH 3a1ady,
OLICHUBATh JIOTUYECKYIO NMPABUIIBHOCTD PACCYKICHUM;

[Py2 -
ITOJMHOKECTBO, OIlEpalluy HaJl MHOKECTBAMHU; YMEHHE UCIIOJIb30BaTh

YMCHUE OIICpHUPOBATH IIOHATUAMU: MHOXECTBO,

TeOpeTI/IKO-MHO)KeCTBeHHHﬁ amnmapar ajid OIMCaHuA PCaJIbHBIX
IpoLEeCCOB U SIBIICHUI U IIpu pCIICHUHU 3aaa4, B TOM YHCJIC U3 JPYTHUX
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y4eOHBIX TPEJMETOB;

[IPy3 — ymeHue omepupoBaTh MOHATUAMHU: Tpad, CBA3HBIA Tpad,
JIepeBo, IHKJI, rpad Ha TUIOCKOCTH; YMEHHE 337aBaTh M OINHCHIBATH
rpadbl pa3IMYHBIMU CIIOCOOAMM; MCIIOIB30BATh rpadbl Ipy peleHHH
3ajay;

[IPy7 — yMeHue  omnepupoBaTh  MOHITUAMH:  TOXKIECTBO,
TOKECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHMI ¥ HEPAaBEHCTB, PABHOCUIILHOCTh YPAaBHEHUH, HEPABEHCTB U
CUCTEM,  palUOHAJIbHbIE,  HMppalOHAJbHBIEC,  I10KA3aTEJIbHbIE,
CTETIEHHBIE, JIOTApU(PMHUUECKUE, TPUTOHOMETPHUYECKHE YypaBHEHHS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBbl C IIOMOIIbIO DPA3JIMYHBIX IPUEMOB; pELIaTh ypaBHEHUS,
HEpaBEHCTBA U CHUCTEMbI C IapaMeTpoOM; NPUMEHSATb YpaBHEHMS,
HEpaBEHCTBA, UX CUCTEMbI JUISl pEIIEHUs MaTeMaTHMYeCKUX 3ajaad U
3aJa4 U3 pa3IMuHbIX 00JIacTell HAyKU U pealbHOU JKU3HU;

[IPyll — ymeHue omnepupoBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIIO,
CONpSKEHHbIE ~ KOMIUJIEKCHBIE  4YMCIa, MOJAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, ¢GopMa 3allUCud  KOMIUIEKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETPUYECKasi U anredpandeckas); yMeTb
MIPOU3BOJIUTH apu(PMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOJIUTH MPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCET;

[IPyl12 — ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMM: CpeIHEe
apupMeTHyecKoe, MeruaHa, Hauboblllee U HaUMEHbIIEe 3HAYCHHUS,
pasMax, JAMCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHME I OINHCAHUsA
YHCJIOBBIX JAHHBIX; YMEHUE UCCIIEN0BaTh CTATUCTUYECKUE TaHHBIE, B
TOM 4YHCIIe C MPUMEHEHHEM IpaUuecKux METOJ0B M 3JEKTPOHHBIX
CpEICTB; TrpaHUUecKH UCCIEe0BaTb COBMECTHBIE HAONIOEHUS C
MOMOIIBIO JUarpamMM pacCEeUBaHUs U JIMHEHHON PErPECCHU;

[1Py13 — ymeHune HaX0IUTh BEPOSTHOCTU COOBITUH C MCIIOJIb30BaHUEM
rpadUUecKuXx METOAOB; NMPUMEHATh JUIsl pelleHus 3aaad (HopMyJIbl

31




CIIO)KEHUSI M yMHOXXEHHUS BepoATHOCTeH, (opMyny MOTHOU
BEpPOSTHOCTH, ¢opMyly bepHymm, KoMOMHATOpHBIE (AKTBI U
(GopMyJIBI; OLIEHWBATH BEPOSITHOCTH pPEabHBIX COOBITHI; yMEHHE
OIEpUpPOBaTh TOHATUSAMU: CllydaiiHas BEJIIMYMHA, PACIPENEICHUE
BEPOSITHOCTEM,  MAaTeMaTU4EeCKOE  OXKUJAHWE, JUCHEpPCUs U
CTaHJApPTHOE  OTKJIIOHEHHE CIy4alHOW  BENMYUHBL,  (QYHKIUH
pacupenesneHdss M IUIOTHOCTH PAaBHOMEPHOIO, IIOKAa3aTEIbHOTO M
HOPMAJIBHOT'O pacHpesesieHnid; YMEHHUE HCIOIb30BaTh CBOWCTBA
U3Y4YEHHBIX paclpeiesieHui s peuleHusl 3ajad; 3HAaKOMCTBO C
HNOHSTUAMM: 3aKOH OOJBIIMX YHCEN, METOJAbl BBIOOPOUYHBIX
UCCIIEJIOBAaHUM; yYMEHHUE NPUBOAMTH IPUMEpPHI IPOSIBICHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

[1Py14 — ymenue cBOOOAHO ONEPUPOBATH MOHATUSIMU: TOUKA, PpsSMas,
IJI0CKOCTb, IPOCTPAHCTBO, OTPE3O0K, Iy, INIOCKUM YTroJl, JBYTPaHHBII
yIroj, TPEXIPaHHbIA yToJd, MEepeceKaroluecs, MapauieJbHble |
CKpELIMBAOIINECS IPSIMBbIE, MAPATUIEIbHOCTD U MEPIEHIUKYJIISPHOCTD
OPSIMBIX U IJIOCKOCTEH, YroJl MEXy MPSIMBIMU, YIOJ MEXAY MPsSMOi
U TJIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh MpU
pelIeHnH 334 U3y4YeHHbIE (PAKThI M TEOPEMBI IIJIAHUMETPUHN; YMEHNE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHUpPE; YyMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOTOI'PDAHHUK, CEUEHUE MHOTOIDAaHHUKA,
NpaBWIbHBIM ~MHOTOTPaHHUK, TMpU3Ma, MNUpaMuaa, ¢urypa u
MIOBEPXHOCTh BpAIllEHUs, LWIMHAP, KOHYC, IIap, cdepa, pa3BepTKa
NIOBEPXHOCTH, CEYEHMsI KOHyCa U LWIMHJPA, NapaJuIeIbHblEe OCH WIH
OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaroulascs cgepsl,
UWIMHIpA, KOHYCa; yMEHHE CTPOUTh CEUYE€HHE MHOTOIpaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CEUEHHUs, B TOM UHCJIE C MOMOIIbIO 3JEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSTh CBOMCTBA TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIBHO
(dbopMyIHpoBaTh  OIpEENeHUs] H3y4aeMbIX (Uryp, BbIIBUTAThH
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THIOTE3bl O CBOMCTBaX M TMpH3HAKaX TE€OMETPHUECKUX (uUryp,
O00OCHOBBIBATh ~WJIM  ONpPOBEprarb HMX; YMEHHE IPOBOJAUTH
knaccuukanuioo (GUryp Mo pasTUYHBIM TMPU3HAKaM, BBIIOIHSITH
HE00XOIMMBIE JOTIOTHUTEIbHBIE TOCTPOCHHUS;

[IPy15 — ymeHue cBOOOJHO OIEPUPOBATH MOHATUSMH: IUIOMIAIHL
¢burypsl, 00beM (UTyphl, BEJIMYUHA yTJIa, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAy TMPSAMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, TUIOLIaAb CQEphI, MIO[aAb MOBEPXHOCTU MUPAMUBbI,
OpuU3Mbl, KOHyca, LWIMHIpA, O00beM Ky0a, NPSIMOYTOJIBHOTO
napajulefenunesnia, NUpaMuabl, NMPU3Mbl, HWIMHIpA, KOHYca, Iapa;
YMEHHUE HaXOJUTh OTHOIICHHE 00HEMOB MOAOOHBIX QUTYD;

[IPyl8 — ymeHue MoAenupoBaTh pealibHble CUTyallud Ha S3bIKE
MaTeMaTHUKH; COCTABIIATH BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI TI0 YCIIOBHUIO 3a/la4M, UCCIIEI0BaTh MOCTPOSHHBIE MOJIEIH C
UCIIOJIb30BaHUEM allapara anredpbl, HHTEPIPETUPOBATH MOy YSHHbII
pe3ynbTaT; CTPOUTh MaTeMaTUYeCKhe MOJAENU C  MOMOUIBbIO
F€OMETPUUYECKUX MOHATUM M BEIUYMH, pPEIlaTh CBSI3aHHBIE C HUMH
MpaKTUYECKHE 3a7aud; COCTABJIATH BEPOSTHOCTHYIO MOJAEIb U
WHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT; peliaTth MNPUKIaJAHbIE
3ala4l  CpeJCTBAMU MaTeMaTHYeCKOro aHajiu3a, B TOM 4HCIIe
COLMAJIbHO-?KOHOMHUYECKOTO U (PU3UUECKOr0 XapakTepa
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2. CTPYKTYPA U COAEP KAHME YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro mpeaMera U BUAbI y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPpaMMbI Y4eOHOI0 NpeaMeTa 301
Oos3aTesIbHAsI Ay AUTOPHASI HATPY3Ka: 295
TEOPETUYECKUE 3aHATHS, 227
B T.4. B (hOpMe MPaKTHUECKOH MO OTOBKH 28
MPaKTUYECKHE 3aHATUSA, 68
B T.4. B JopMe NMPaKTUUECKON MOATOTOBKH 28
1abopaTOpHbIE 3aHSTHS,

B T.4. B (hOpMe MPaKTHIECKOH MO OTOBKH

CamocrosiTeibHast padora,

B T.4. B (hOpMe MPaKTHIECKOH MO OTOBKH

NuauBuayaJabHbIi IPOEKT —
IIpome:xkyTouyHast arTecTanus (IK3aMeH) 6
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2.2. TemaTu4ecKUi NJIAH U COAEPKAHNE Y4eOHOI0 MpeaMeTa

B ToM uncie

Koanbl 001IuX KOMIETEHU M 1
JINYHOCTHBIX, MeTalNpeIMeTHbIX,

HaumenoBaHue Conep:xanue y4eOHOro MaTepuaia u (popmMbl O0bem NpaKTH-
NpeIMeTHBIX Pe3yJbTaTOB,
pa3aesioB U TeM OPraHM3alMH AesITeIbHOCTH 00y4aroIMXCs B yacax yecKasi
N — ¢GopMupoBaHNI0O KOTOPBIX
CIOCOOCTBYET 3JIEMEHT MPOrpaMMbl
1 2 3 4 5
Pa3jen 1. [loBTOpeHHe Kypca MATeMATUKH OCHOBHOM IIKOJIBI
Tema 1.1. Teopernyeckoe 3ansaTue. Beenenue. MHOXkecTBa U JIOTHKa
Brenenue. lens u 3amaum MaTeMaTUKH TPU OCBOCHUU TNPO(ECCUH.
MHuoxecTBa U bazoBsie 3HaHI/I$Iv U yMEHus 10 vMaTeMaTI/IKe B OK 01, JIP23, JIP24, JIP25, MP1,
JIOTHKA 1r\I/II)O(beCCI/IOHaJn,HOI/I U B TIOBCEJIHEBHON JEATEILHOCTH. MP2, MP3, MP4, MP5, MP6, MP12,
fIO)I(eCTBO, ONepalMy HaJ MHOXECTBAMH, JUarpaMMbl 2 — MP13, MP17, MP18, MP19, [IPG14,
Oitnepa-BenHa. Mcnonp30BaHne TEOPETUKO-MHOXKECTBEHHOTO [1Py19
arnmapara Jyisi OIKMCaHUs PEabHBIX MPOLECCOB U SIBJICHHUM B
MpOoPECCUOHAIBHON NIEATEbHOCTH, IIPU PEIICHUM 3a7a4 U3
JIPYTUX TUCIUILINH
Tema 1.2. Teoperuyeckoe 3ansaTHe. Yucaa U BEIYUCICHUS.
Uucna u Hatypanbnble u nensle yncna. [Ipu3Haku JenMMocTy HebixX
BBIYMCIICHUS yrcen. Panronanpabie unciaa. OOBIKHOBEHHBIE U IECATUYHbBIE
ipo61/1, MPOIEHTHI, OECKOHEYHBbIC MEePHOJUYECKHe IpOOH. OK 04, OK 05, JIPS, JIP33, MP2S,
pudMeTHYECKHE OMepaluu C pauHOHUaJILHHUMH YHUCIIaMH, ) o MP30, MP31, MP33, MP36, MP37,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHUH. JlelCTBUTENbHBIC MP55, MP56, MP57, TTPy5
yucna.  PanuMoHalbHBIE W MpPpPALMOHAIBHBIE  YHUCTA.
Apudmerndeckue ornepanuu ¢ JIeHCTBUTEIbHBIMUA YHCIIAMH.
[Ipubmmx€HHBIE  BBIYUCIICHUS, TIpaBUJa  OKPYTJIEHUS,
MIPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM
Tema 1.3. Teopernyeckoe  3ansaTHe. ToxaecTBa.  YpaBHEHHS, OK 04, OK 05, JIPS, JIP33, MP28,
ToxnaecTBa u HEPABEHCTBA U UX CUCTEMBI 5 o MP30, MP31, MP33, MP36, MP37,
TOXKJICCTBCHHBIE ToxecTBa U TOXKIECTBEHHBIC TTpeoOpa3oBaHus. Y paBHEHHUE, MP55, MP56, MP57, TTP63, T1Pyl1,
npeoOpa3oBaHUs KOpEHb ypaBHEHHsS. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA. [1Py7
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YpaBHeHu,
HEPaBEHCTBA U UX
CUCTEMBI

Metox  uHTepBasioB. PemeHune menblx M ApoOHO-
palMOHAIIBHBIX yPAaBHEHUN M HepaBeHCTB. [IpumeHeHue
YPAaBHEHUI U HEPABEHCTB K PEILICHUIO MATEMaTHYECKUX 3a1a4
Y 3aJa4 U3 pa3iIM4HbIX 00JaCTe HayKU U PEaJbHOM JKU3HU.
CuctemMbl M COBOKYINHOCTH pPalMOHAIbHBIX YPaBHEHUU U
HepaBeHCTB. CucTeMbl JMHEHWHBIX YpaBHEHUU. Pelienue
NPUKIAIHBIX 3aJad € T[OMOIIbKD CHUCTEMbBl JIMHEHHBIX
ypaBHEHU M

IIpakTuyeckoe 3ansitue Nel. BrimonHenue neWcTBuil ¢
pallMOHAJIBHBIMU ~ 4YHMCIaMU.  PemieHne  pauyMOHalbHBIX
YPAaBHEHUH, HEPABEHCTB, CUCTEM YpPAaBHEHUN W HEPABEHCTB
MEPBOM CTETICHU

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P63, [TPy]1,
TPy7

IIpakTuyeckoe 3ansaTHe Ne2. PemieHuwe panMoOHaIbHBIX
YpaBHEHUI, HEPABEHCTB, CUCTEM YpPAaBHEHUI U HEPABEHCTB
BTOPOM CTEIEHU

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 11P63, I1Py1,
[1Py7

Tema 1.4.
IIponieHTHBIE
BBIUHCJICHUSI B
npodeccuoHab-
HBIX 3aJja4ax

Teoperuyeckoe 3aHsATHE. [IpOLICHTHBIE BBIYUCICHUS B
npodeCCHOHATBHBIX 3a/auax

[Tpumenenue nqpoOeit U IPOLIEHTOB /IS PELIEHUs TPUKIIATHBIX
3a/1a4 U3 Pa3IuYHBIX OTpaciied 3HAHUN U PEAIbHOU KU3HH.
[TpubnuxEHHBIE  BBIYUCIEHUS, MpaBUIa  OKPYIJICHMS,
NIPUKHAJIKA M OLEHKA pe3yibTaTa BbIUMCICHUN. PasHble
CIOCOOBI BBIYUCIIEHHUS MTPOLIEHTOB. [IpO1IeHTHbIE BBIYMCIECHUS
B NpodeccuoHaNbHbIX 33hauyax. [IpumeHeHne ypaBHEHUH U
HEPaBEHCTB K PEIICHUI0O MAaTEMaTUYECKHUX 3a7ad M 3a/1ad W3
pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU

OK 03, JIP26, MP8, MP17, ITPG6

IIpakTyeckoe 3ansaTue Ne3. Pemenue 3amad ¢ IOMOIIBIO
IIPOLIEHTHBIX BBIYMCIEHUI

OK 03, JIP26, MP8, MP17, ITPG6
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Tema 1.5.
ITocaenoBaTenbHOC
TH U TIPOTPECCUU

Teopernyeckoe  3ansarme. IlocienoBarenbHocTH U
POTpeCcCUu
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHust

nocJie1oBaTeIbHOCTEN. MOHOTOHHEBIE IOCJIEI0BATEIHLHOCTH.
Apudmernaeckas u reoMeTpruYecKast MIPOTPECCHUMU.

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,

beckoneuno yOpIBaromias reoMeTpUueckas MpOrpeccusi. 2 MP55, MP56, MP57, TIP63, TPy,
Cymma 0ECKOHEUYHO yOBIBaroIIei reoOMEeTPUUYECKOMN [IPy7, IIPy9
nporpeccuu. PopmyIa ClI0XKHBIX MPOLEHTOB. Vcronab30Banue
IPOrPECCUM ISl PEUIEHMs] peaJIbHbIX 3a]ad IPHUKJIAJIHOIO
Xapakrepa

Tema 1.6. ®ynkuuu | TeopeTruueckoe 3aHsiTHE. ODJIEMEHTapHbIE (QYHKIUH, HUX

u rpaduku CBOMCTBa U Irpaduku
o, s s o [ 0K 5, 15,135, M3, M,
sJIeMEHTapHbIX  (yHKmui. OO6NacTb  OmpeneiicHHs | 2 MP31, MP33, MP36, MP37, MP55,

. MP56, MP57, 11P64, T1Py10

MHOXECTBO  3HaueHWd  PyHkmmm. Hymn  Qyskoumm.
IIpoMeXyTKM 3HAKOIOCTOSIHCTBA. YUETHBIE M HEYETHBIC
¢byHKIMH. MOHOTOHHOCTh

Tema 1.7. Teopernyeckoe 3aHATHE. BXOIHON KOHTPOJIb

BxoaHoit koHTponb | Beruncnenus u npeobpa3zoBaHus. Y paBHEHHsI U HEPABEHCTBA. 1 OK 05, JIP8, JIP33, MP28, MP30,
Tporpecenn. OyHKuMH 1 rpaduky MP31, MP33, MP36, MP37, MP55,
KonTpoabnas pagora ) MP56, MP57, T1P64, TTPy10

Paznea 2. Crenenn u kopuu. CreneHHas, nokasarejibHasi u Jjorapupmuyeckas pyHKIus

Tema 2.1.
Apudmernueckuit
KOpEeHb N—0H
CTETIeH!

Teopernueckoe 3anHsiTue. ApupMeTHYeCKUil KOpeHb n—oi
CTETIEHU

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,

2
Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ MP55, MP56, MP57, 11P62, ITPy6,
apupMeTUYECKUMHU KOPHIMH N—OM CTETEeHU [1Py8
II Neq4.  TlpeoO
pPaKTHYecKoe  3aHsTHe ° [ peoOpa3oBaHue U OK 04, OK 05, JIPS, JIP33, MP2S,
BBIUMCJIEHHE  YMCIOBBIX  3HAuUE€HUM  anreOpanyueckux 2

BBIpQXEHHI, colep KaluX KOpHHU n-oii ctenieHu (n€ N)

MP30, MP31, MP33, MP36, MP37,
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MP55, MP56, MP57, TTPG2, I1Py6,
[TPy8

Tema 2.2.
Crenenu

Teopernueckoe 3ansitue. CteneHu

Crernens ¢ 1ienbiM nokazarenem. CtanaapTHas popma 3aucu
NEHCTBUTENBbHOTO uMcha. Vcmonb3oBaHue MOAXOAsIIEH
dbopMbl 3amUCH  JACUCTBUTENBHBIX YHCEN IS pPELICHUS
MPAKTUYECKHUX 3aJad M IpeacTaBieHus] JaHHBIX. CTeneHb ¢
panMoHaNIbHBIM MOKa3aTesneM. CBONCTBA CTENEHHU.

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11PG2, ITPy6

IIpakTnyeckoe 3ansitue NeS. [IpeoOpa3oBanue BeIpaKeHHI,
COJIEPKAlIMX CTEIICHH C PAllMOHAIBHBIM II0KA3aTeIIEM

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPG2, [1Py6

Tema 2.3.
Crenennas
byHKIUSA

Teoperuueckoe 3austue. CrenenHas QyHKIUsA

CrenenHast QyHKIHUS C HATYpaJbHBIM U LIETBIM MOKa3aTeNeM.
E€ coiictBa u rpaduk. CoiicTBa U rpaduk KOpHSA n-o
CTEIICHU

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP62, TIP65

Tema 2.4.
Hppauunonanbusie
YpaBHEHUs

U HEPaBEHCTBA

Teopernuyeckoe 3ansitue. MppanuoHaibHble ypaBHEHUS
PaBHOCWIBHOCTD MPpPALIMOHAIBHBIX YpaBHEHUN. MeToasl uX
pemienus. Pemenne nppanoHaIbHbIX YPABHEHUN

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTPG2, I1P63,
[1Py7

Teopernyeckoe 3anstHe. Pemenue uUppanMOHAIBHBIX
HEPaBEHCTB

PaBHOCWIBHOCTD MppallMOHAIBHBIX HEPABEHCTB. MeTObI UX
pemenus. Pemenne nppanoHaIbHBIX HEPABEHCTB

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTPG2, I1P63,
[1Py7

IIpakTuyeckoe 3ansitue Ne6. PerieHue uppanroHaJIbHBIX
ypaBHEHUU

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 11PG2, ITP63,
[1Py7

Tema 2.5.
[IpumeHenne
CBOMCTB CTEIIEHHON
byHKIII

Teopernyeckoe 3aHaTHE. [[pMeHeHEe CBONCTB CTEIIEHHOU
byHKIMHA

OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP62, TIPGY9,
TPy1, TIPy14, TIPy15
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CaotlicTBa ¥ rpadKu CTETIEHHBIX ()YHKIUI B 3aBUCIMOCTH OT
BUIa mnokasareinda. HMcrnoip30BaHHe CBOWMCTB CTEIEHHOM
GYHKIIUY PU PEIICHUH YPABHCHU U HEPABEHCTB

Tema 2.6.
IToka3zarennHas
byHKIHA, ee

Teoperuueckoe 3ausitue. I[lokazatenpHas QyHKIUA, €€
CBOIicTBa U rpaduk
CrerneHb C MPOU3BOJIBHBIM JIEHCTBUTEIBHBIM TOKa3aTeJIEM.

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1PGS, ITPy6

CBOICTBA ITokazaTenpHas GyHKIHS, €€ CBOKCTBA rpaduk

Tema 2.7. Teoperuyeckoe 3ansTHe. IlokasarenbHble ypaBHEHUS H

Iloxa3arenbHEIC HEpaBEHCTBA OK 04, OK 05, JIPS, JIP33, MP28,
YpaBHEHUSA Pemenue nokasarenbHbIX YPaBHEHUI METOJAOM YPaBHHUBAHUS MP30, MP31, MP33, MP36, MP37,

1 HEPaBEHCTBA

IIOKa3aTeJIed, METOJOM BBEACHUS HOBOW IIEPEMEHHOM.
Penienne rnokasareabHbIX HEPABEHCTB

MPS55, MP56, MP57, T11P63, T1Py7

IIpakTnyeckoe 3ansitue Ne7. PelieHue mnoka3aTeIbHbIX
YpaBHEHUM, CUCTEM ypaBHEHUI

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, [1PG3, T1Py7

IIpakTuyeckoe 3ansitue Ne8. Pemenue moka3aTeabHBIX

OK 04, OK 05, JIPS, JIP33, MP28,

HEPABEHCTB MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P63, TTPy7
Tema 2.8. Teopernyeckoe 3aHATHE. IIpuMeHeHue CBONCTB
[TpumeHeHue HOKaIl)3aTeHLH0ﬁ (GyHKIUH. " OK 04, OK 05, JIPS, JIP33, MP23,
CBOWCTB Pemenne moka3aTeNbHBIX ypaBHEHMH U HEPaBEHCTB MP30, MP31, MP33, MP36, MP37,
. MP55, MP56, MP57, TTPG3, T1P6S,
ITOKA3aTEIbHOU (GyHKIIMOHAIBHO-TPaUUECKUM METOIOM 11Py8
byHKIIN
Tema 2.9. Teoperuueckoe 3ansaTue. Jlorapudm uncna

Jlorapudm uncna

[Tonsitue norapudma uymciaa. OCHOBHOE JIOrapHU(PMUUYECKOE
ToxaectBo. dopmyna mepexona OT JIOrapuMOB MO OJHOMY
OCHOBaHMIO K JorapuMam IO JpyroMy OCHOBAHHIO.
Hecsatuunble u HarypasibHble Jorapudmsel. IIpencrabnenue
Jorapu@ma ¢ mponu3BOJIbHBIM OCHOBAHHEM Uepe3 JeCATUUIHBIC U
HaTypaJIbHbIE

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11PG2, ITPy6
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Tema 2.10.
CBolicTBa
norapupmMoB

Teopernueckoe  3aHsITHE. CroiictBa  Jj0OrapugmosB.
[TpeoOpa3oBanue BBIPAKEHUN, COACPIKAIINX JIOTAPU(MBI
CoiicTBa J0rapuQMoB. JlorapudmupoBanue U
NOTEHIMPOBAHUE ANTeOpanvyecKiX BBIpAKEHUH. Brrumcienue
Jorapugma yrcia ¢ NpoU3BOJILHBIM OCHOBAaHUEM

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P62, ITPy6

IIpakTuyeckoe 3ansiTHe Ne9. Brruuciaenue orapudpma
YHCla. Jlorapudmuponanue u MOTEHLIUPOBAHHE
anreOpanyecKrX BhIPAKCHUH

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P62, ITPy6

Tema 2.11.
Jlorapudmuaeckas
byHKIHS, ee
CBOICTBa

Teopernueckoe 3ansatue. Jlorapupmuueckas GyHKIHS, ee
CBOMCTBA
Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA, rpaduK

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP62, [TPy6

Tema 2.12.
Jlorapudmuaeckue
ypaBHEHUS 51
HEpPaBEHCTBA

Teopernueckoe 3ansTHe. Ilpocreiimume norapudpmuyeckue
YPaBHEHHUS

[TonaTHs TpocTeWmMX JIOTapU(PMUYECKHX  ypaBHEHHIA.
OcHoBHbIE TEOPEMBI IIPUMEHEHUS METO/I0B
JOTapu(pMHUPOBAHUS U TOTCHIIUPOBAHHUS.

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1TPG2, I1P63,
[1Py7

Teopernueckoe 3ansiTue. Perienue sorapupmMudecKux
YPaBHEHUH PAa3IMYHBIMUA METOJAMHU

Meton 3aMeHbl IepeMeHHbIX. PerieHue jgorapupmMuuecKux
ypaBHEHUH (PyHKIIMOHAIBHO-TPaQUUECKUM METOIOM

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1PG2, ITP63,
[1Py7

Teopernueckoe 3ansiTMe. PerieHue sorapupmMudecKux
HEPABEHCTB
Pemenue norapugmuueckux HEpaBeHCTB

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTPG2, T1P63,
[1Py7

IIpakTnyeckoe 3ansaTue Nel(. Pemenue norapugmMuyeckux
YPaBHEHUH, CUCTEM YPaBHEHUHN

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 11PG2, ITP63,
[1Py7

IIpakTuyeckoe 3ansitue Nell. Pemenue norapugmuaeckux
HEPaBEHCTB

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
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MP55, MP56, MP57, ITPG2, I1P63,
[1Py7

Tema 2.13.
Jlorapudmel B
MPUPOJIC U TEXHUKE

Teopernueckoe 3ansitue. [Ipumenenue gorapudma
Hctopus pa3Butus Matematuku. Jlorapudpmudeckas cnupaib
B nipupoe. Ee MaTemaTnueckue cBoiicTBa

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP62, TIP63,
TIPy7

Teopernueckoe 3ansaTHe. Vcnonb3oBanue rpaduKoB
(yHKUIMHI 17151 MCCIIeJOBAHUS TIPOLIECCOB U 3aBUCHMOCTEH
Hcnonw3oBanue rpadukoB GYHKIUH I HUCCIECIOBAHUS
IPOIIECCOB M 3aBUCHUMOCTEH, KOTOPHIE BO3HHKAIOT TIPU
pelIeHNH 3a/1a4 U3 pa3iIMyHbIX 00JacTell HAyKW U PeanbHOM
KU3ZHU

OK 01, OK 04, OK 05, JIPS, JIP33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, TIP62,
T1P63, TIPy7

Tema 2.14.
[Ipumenenne

Teopernueckoe 3ansiTue. Pemenue norapupmMuyecKux
YpaBHEHUU U HEPABEHCTB

norapudmoB K
PEIIeHHIO 3a/1a4

KonTposbnas padora

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTP62, I1P63,
[1Py7

Paznea 3 Ilpsimbie n

IUIOCKOCTH B MPOCTPAHCTBE

Tema 3.1.
IToBTOpEeHNE
TUTAHUMETPUH.
OCHOBHBIE TTOHSITHUSA

Teopernueckoe 3ansTHe. ['cOMETPHS HA IIIOCKOCTH
OcHoBHBIE QUTYpBI, (PAKTHI U TEOPEMBI MIIAHUMETPUU. Buibl
IUIOCKUX (DUTYP U UX IJIOLIATU

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, TIP61, TIP69,
T1P612, TPy 14

CTEpPEOMETPUU

Teopernyeckoe 3aHsITHE. AKCHOMBI CTEPEOMETPUU
Crepeomerpust. OCHOBHbBIE MOHATUS cTepeoMeTpuu. Touka,
npsiMasi,  IUIOCKOCTh,  npocTpaHcTBo.  [lonatue o0
AKCHOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPUHU: aKCHUOMBbI
CTEPEOMETPUU U CIEACTBUSI U3 HUX

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1PG1, I1PGY,
[IPyl1, ITPy14

Tema 3.2.

IIpsimMbIe 51
IIJIOCKOCTH

B IIPOCTPAHCTBE.

[TapannenpHOCTH

Teoperunuyeckoe 3ansitue. [lapauienbHOCTb IPSAMBIX, IPSIMOU U
IUIOCKOCTH
IlapamutensHple mpsiMble B IpocTpaHcTBe. [lapamienbHOCTH
OpsMOM M IIOCKOCTH. [IpH3HAaK mapamielbHOCTH TPSAMOW H
IUIOCKOCTH

OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP61, TIPGY9,
TPy1, TIPy14
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MPSIMBIX, IIPSMOMN U

Teopernyeckoe 3ansTHe. B3anMHOE pacrnosiokeHue NpsMbIX B

OK 04, OK 05, JIPS8, JIP33, MP28,

Eigzizigz glzc(;(;ﬁ;l;:zgjmecsl npsiMble.  Tpud  Cliydass — B3aWMHOTO MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTIP61, T1PG9,
pacroyIOKEHUsI  MPSIMBIX B MPOCTPAHCTBE.  YIIBL  C
[1Pyl1, ITPy14
COHAIPABJICHHBIMH CTOPOHAMH. YTOJI MEXTY TIPSIMBIMHU
Teopernueckoe 3aHATHe. IlapannenbHOCTh IIJIOCKOCTEH
Hapznneanble IUIOCKOCTH, pCBoﬁCTBa napauieabHbIX OK 04, OK 05, JIP8, JIP33, MP28,
wiockocteit. IIpocreiimme TpoCTpaHCTBEHHbIE (DUTYPHI Ha MP30, MP31, MP33, MP36, MP37,
_ MP55, MP56, MP57, ITIP61, T1PG9,
HJIOCKOSTI/I. TeTpadap, KyO, MapajuieNenurie]l, MOCTPOSHUE IPy1, [IPy14
CEeUYCHMI
Tema 3.3. Teopernyeckoe 3ansitne. [lepneHIUKYISIPHOCTh MPSIMBIX U
Ilepnenaukynsp- IUIOCKOCTEM
HO(I?TB n[I:ﬂlex E [TepreH UKy IAPHOCTD IPAMOI u IUIOCKOCTH:: OK 04, OK 05, JIP8, JIP33, MP28,
. MP30, MP31, MP33, MP36, MP37,
IIOCKOCTEH NEPIEeHIUKYISIPHbIE TpPSIMbIE B MPOCTPAHCTBE, MPSIMbIE MP55, MP56, MPS7, I1P61, TIP69,
napajuiejbHbIC U HepHeHI{I/IKyJ:I'}IpHLIe K IUTOCKOCTH, MPU3HAK IIPy1, TIPy14
NEePHEHANKYISIPHOCTA MPAMOA M TIJIOCKOCTH, TeopeMa o
IIPSAMOM NEPIEHINUKYJIIPHON TUNIOCKOCTH
Tema 3.4. Teoperuyeckoe 3aHATHE. YTIIbI B IPOCTPAHCTBE OK 04, OK 05, JIP8, JIP33, MP28,
Vbl MEXKy | YTIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IIIOCKOCTBIO, MP30, MP31, MP33, MP36, MP37,
MpSAMBIMHA U | ABYT'PAHHBIN yroJl, TUHEHHBIN YroJl ABYTPAHHOIO yria MP55, MP56, MP57, T1PG1, ITP69,
IIJIOCKOCTSMU [IPy1, ITPy14, ITPy15
Teopernueckoe 3ansitue. [leprieHIUKYIIAp U HAKIIOHHBIE
[lepnenaukyasip U HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JIO OK 04, OK 05, JIP8, JIP33, MP28,
IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHUS MP30, MP31, MP33, MP36, MP37,
¢burypsl Ha MIOCKOCTb. [lepneHAuKYyISIpPHOCTh IIOCKOCTEH: MP55, MP56, MP57, T1PG1, I1PGY,
MIPU3HAK NEPHEHANKYJISIPHOCTH ABYX IUTOCKOCTEN. Teopema o [IPyl1, ITPy14, ITPy15
TPEX MEePHEHIUKYIIpax
Tema 3.5. Teopernueckoe 3anstue. IIpsaMplie u  1IOCKOCTH B OK 01, OK 04, OK 05, IIK 1.2., JIPS,
[Ipsmeie MPAKTUYECKUX 3a7a4ax JIP33, MP28, MP30, MP31, MP33,
TTOCKOCTH B MP36, MP37, MP55, MP56, MP57,

I1P61, I1PGY, I1Py1, ITPy14, ITPy15
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MPaKTUYECKUX Pacnionoxkenre mpsiMbIX M MJIOCKOCTEHN B OKPYXKaIOIIEM MHUPE
3a7a4ax (mpupoje, HCKyCCTBE, apXHTEKType, TexHHuKke). Perienue
MPaKTUKO-OPUEHTUPOBAHHBIX 33124
Tema 3.6. Teopernueckoe 3ansitue. (OCHOBHBIE MPOCTPAHCTBEHHBIE
OcCHOBHEBIE burypsl OK 01, OK 04, OK 05, IIK 1.2., JIPS,
MPOCTPAaHCTBEHHbIE | B3auMHOE pacnosiokeHue MpsIMbIX M IUJIOCKOCTEH B JIP33, MP28, MP30, MP31, MP33,

buryppl U HX
B3aMMOPACIIOIOXKE
HUE

npoctpanctse. [locTpoenue ceuenuit

MP36, MP37, MP55, MP56, MP57,
TP61, TIP69, TTPy1, [IPy14, IPy15

Pa3nen 4. KoopanHaThl U BeKTOPBI B IPOCTPAHCTBE

Tema 4.1.
BekTops! B
MPOCTPAHCTBE.
JlercTBHsS C
BEKTOpaMHU

Teopernyeckoe 3aHsiTHEe. BekTop Ha MJIOCKOCTH W B
IIPOCTPAHCTBE

Bektop Ha muockocty M B mpocrpaHcTBe. ClOXKEHHE U
BBIUNTAHUE BEKTOPOB. YMHOXCHHME BEKTOpa Ha YHCIO.
Pa3znoxxenne BexkTopa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunena. Pemenue 3anay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBW JCHUCTBUM C BeKTOpamu. PeuieHue
3a/1a4, CBSI3aHHBIX C IPUMEHEHWEM IIPaBWJI JEHUCTBHU C
BEKTOPAMH

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11PG1, TTP613,

I1Py17

Tema 4.2.
Koopaunats B
MIPOCTPAHCTBE.
[Ipocreiimme
3a7a4M B
KOOpIMHATaX

Teopernueckoe 3ansitue. JlexapToBa cucreMa KOOpAMHAT B
IIPOCTPAHCTBE

[TpsimoyronbHass cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Paccrosnane MCXKAY ABYMSA TOYKAMH. KOOpI[I/IHaTLI CCPECAVHBI
orpeska. [IpocTemme 3a1auyn B KOOpAMHATAX. YTOI MEXAY
BEKTOPaMH. CkansipHoe IPOU3BEICHUE BEKTOPOB.
Brramcnenue YIJIOB MCXKAY IMNPAMBIMH W IJIOCKOCTIMMU.
KoopanHaTHO-BEKTOPHBIH METOJ pu peleHnn
TEOMETPUUECKUX 3a7au

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy7

IIpakTuyeckoe 3ansaTe Nel2. BrinonHeHnue neicTBUil Haj
BEKTOpPaMHU B MMPOCTPAHCTBE

OK 05, JIP14, JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,
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MP19, MP21, MP36, MP42, MP46,
T1PG1, IIP613, ITPy1, [1Py17, IIPy18

Tema 4.3. Teopernueckoe 3ansitue. [IpakTUKO-OpUEHTHPOBAHHbBIE
[IpakTuko- 3a/1a4l Ha KOOPAMHATHOM MJIOCKOCTH OK 01, OK 05, TIK 1.2, JIPS, JIP33,
opueHTUpoBaHHbIe | KoopauHaTHash TUIOCKOCTh. BbruucieHue paccTosHuid U MP28, MP30, MP31, MP33, MP36,
3a7a4yd Ha IJI0IIaIei Ha KOOpAMHATHOM TMiockocTu. KosnndecTBeHHbIE MP37, MP55, MP56, MP57, I1Py7
KOOPJMHATHOM pacyeTsl
IUIOCKOCTH IIpakTuyeckoe 3ansaTue Nel3. I[Ipumenenue wmetona OK 01, IIK 1.2, JIP14, JIP23, JIP24,
KOOPAMHAT IIPU PELICHUU MPAKTUKO-OPUEHTUPOBAHHBIX 33724 JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP4e6, I1P61, I1P613, ITPy 1, [TPy17,
[1Py18
Tema 4.4. Teopernyeckoe 3aHsaTHE. PelieHne 3a1a4 Ha KOOPAUHATHI U
Pemerme. saxs o BeKTIZ)pr A PA OK 05, JIP14, JIP23, JIP24, JIP25,
KOOPINHATHI u | KoopiMHAaTHO-BEKTOPHBII METO/ pH perieHnn JIP26, MP1, MP2, MP3, MP4, MPS,
MP6, MP12, MP13, MP17, MP18,
BEKTOPHI reOMETPUUYECKUX 3aJad. PerneHue 3amgad, CBSI3aHHBIX C

IPUMEHEHUEM IMpaBWJI JIEHCTBUH C BEKTOpaMH. 3ajayu
IIJIAHUMETPUHU U CTEPEOMETPUH U METOJIbI UX PEILICHUS

MP19, MP21, MP36, MP42, MP46,
[1P61, [1PG13, ITPy1, ITPy17, ITPy18

Pasnea 5. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHkuuu

Tema 5.1.
OCHOBBI
TPUTOHOMETPHH

Teopernueckoe 3aHsTHE. TpUrOHOMETpUUYECKHE (YHKIIMU
YHUCJIOBOTO apryMEHTa

TpuroHomerpudeckass OKpYKHOCTb. PanmanHas mepa yrua.
OnpeneneHue TPUTOHOMETPUUECKUX (DYHKIMHA YHUCIOBOTO
apryMeHTa 3HaKH CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHI€HCa
10 YETBEPTAM

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1PGS

Teopernueckoe 3ansitue. OOpaTHbIE TPUTOHOMETPUUECKHE
(YHKIIMU YUCIIOBOTO apryMEeHTa
ApKcUHYC, apKKOCHUHYC, apDKTAaHI€HC YMCIIOBOTO apryMEHTa

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTPGS
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Tema 5.2.
OCHOBHBIE
TPUTOHOMETPHUYIEC-
KH€ TOXKIECTBA

Teopernueckoe 3aHsaTHe. OCHOBHBIE TPUTOHOMETPUUECKUE
TOXJIECTBA

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHTE€HC
N KOTAHI'CHC YTJIOB O U - Q. q)OpMyHbI MMPUBCACHUS.

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy7

Teoperuueckoe 3aHATHe. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIIBI

CuHyCc, KOCHHYC M TaHI'€HC CYMMbl U Pa3HOCTH JABYX
apryMeHTOB. TaHreHC CyMMbl M PAa3HOCTH apryMEHTOB.
@opmynel  1BOMHOrO aprymenra. lIpeoOpazoBanue u
BBIYMCJICHUE YHCIIOBBIX 3HAYEHUW TPUTOHOMETPUUYECKUX
BBIDOXKCHUH C  HCIOJNB30BaHWEM  (QOpPMYyT  JABOWHOTO
aprymenra, GopMyJ1 MOHMKEHUS CTETICHH

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy7

Teopernueckoe 3ansTHe. IIpeoOpazoBaHue  CyMMBbI
TPUTOHOMETPUYECKUX QYHKIUI

[TpeoOpazoBanre CyMMBbl TPUTOHOMETPUYECKHX (PYHKIHMHA B
MMPOU3BCACHUC U TPOU3BCIACHUSA B CYMMY

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, ITPy7

IIpakTuyeckoe 3ausitue Nel4. I[lpeoOpazoBanme wu
BEIUMCJIICHUE YHUCJIOBBIX 3HAUEHUU TPUTOHOMCTPUYCCKUX
BBIpXEHUI c UCIOJIb30BaHUEM OCHOBHBIX
TPUTOHOMETPHUECKUX TOXKIECTB

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy7

Teopernueckoe 3aHATHE. IIpeoOpasoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHH

KonTposbHas padora

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy7

Tema 5.3.
[Iepnonnueckue
byHKIMH.
Tpuronomerpuuec-
Kue GyHKIUU

Teopernueckoe 3ansaTHe. TpuroHoMmerpuueckas (yHKIUS
y = COS X, €€ CBOMCTBA U rpaduk

[lepuonuueckue ¢ynkuuu. OOnacTb ompeAereHus U
MHOXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX  (YHKIMHA.
YérHocTh, HeuéTHOCTh. CBOMCTBA U rpaduK QyHKIINH y
= COS X

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTPGS, T1Py8
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TeopeTuueckoe 3ansiTue. TpuroHomerpudeckast QyHKIus y
= sin X, ee CBOWCTBA U TpaduK
CgoiicTBa u rpaduk pyHKIHM y = sin X

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTPGS, I1Py8

Teopernueckoe 3ansitue. TpuroHoMerpuueckue PyHKIUNA Y
=tg X, y = ctg X, UX CBOMCTBA U rpaduKu
CaoiicTBa u rpaduku QyHKIUH Y = tg X, y = ctg X

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIPGS, I1Py8

Tema 5.4.
[TpeobOpaszoBanue
rpaduKoB
TPUTOHOMETpHUYEC-
KUX (QyHKITUH

Teoperuueckoe 3ansitme. IIpeoOpasoBanue rpadukoB
TPUTOHOMETPHUYECKUX (YHKIUN

Cxatue W pacTsDkeHHEe TIpadUKOB TPUTOHOMETPUUYECKHX
GyHKIMIA.

[TpeoOpaszoBanue rpaukoB TPUTOHOMETPUIECKUX (DYyHKITHIA

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1PGS, T1Py8

Tema 5.5.
Omnucanue
MPOU3BOACTBEHHBIX
MIPOIIECCOB c
IIOMOIIILIO

rpaduKoB QyHKIHIA

Teopernyeckoe 3aHsTHe. lcnonb3oBaHWME  CBOMCTB
TPUTOHOMETPUUYECKUX (YHKIUH B  NPOQPecCHOHANbHBIX
3a/1ayax

Onucanne MPOU3BOACTBEHHBIX TMIPOILIECCOB C IMOMOIIBIO

OK 01, TIK 1.2, JIP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,

rpaduKoB (byHKINH. I/ISHOJH)I%OBEIHI/IG CBOICTB 11PGS, TIPy8
TPUTOHOMETPHUYECKMX (QYHKIMHA B  TPOPECCHOHATBHBIX

3aadax

IIpakTnyeckoe 3aHATHE Nels. Onucanue OK 01, IIK 1.2, JIP23, JIP24, JIP25,

IPOM3BOJICTBEHHBIX IIPOLIECCOB C TOMOIIbIO IpaduKoB
byHKIHI

MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
T1PGS5, IIPy8

Tema 5.6.
Oobparnbie
TPUTOHOMETPHYEC-
Kue GyHKIUU

Teoperuueckoe 3ansTue. OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIMHA

Oo6patnpie  ¢QyHkuuu. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢ynkuuu. Mx cBoiicTa u rpaduxu

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P63, T1Py6,
[1Py7

Tema 5.7.
Tpuronomerpuuec-
KHE YPaBHECHUS

Teopernyeckoe 3aHATHE. Pewenne MIPOCTEUIINX
TPUTOHOMETPUYECKUX YPAaBHEHUN
Pewenne npocTenimmx TpPUroHOMETPUIECKUX YPaBHEHUN

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1PG3, ITPy7
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Teoperuueckoe 3aHATHe. PenieHue TPUTOHOMETPUUYECKHX
YpaBHEHUU

Meron pa3oKEeHUS Ha MHOKUTEJIH. Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHUN METOJOM Pa3JIOKEHUS HA
MHOKUTEJIM. MeTo/1 BBEJICHUSI HOBOM MepeMeHHOU. Pelienne
TPUTOHOMETPUYECKUX YPAaBHEHHI METOJIOM BBEJICHHS HOBOM
MepEMEHHOMN

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TTPG3, I1Py7

Teoperuyeckoe 3aHATHE. OnHopoHBIE
TPUTOHOMETPUUECKHUE YPAaBHEHUS

OnHOpOIHBIE TPUTOHOMETPUYECKHUE YpaBHEHUS IEpBOM
creneHd. OJHOPOAHBIE TPUTOHOMETPUYECKHUE YPaBHEHUS
BTOPOU CTETIEHU

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T11P63, T1Py7

IIpakTnyeckoe 3aHsITHE Nelé6. Pemenue
TPUTOHOMETPHUECKUX YPAaBHEHHIH OCHOBHBIMU METOAAMHU

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP63, [TPy7

Tema 5.8.
Tpuronomerpuuec-
KM€ HEPAaBEHCTBA

Teoperuyeckoe 3aHsATHE. PemieHue TPUTOHOMETPUYECKHMX
HEPaBEHCTB

Pemienne mpocredmux TPUTOHOMETPUYECKUX HEPABEHCTB C
MIOMOLLIBIO €AVMHUYHOU OKPY>KHOCTH. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB OCHOBHBIMU METOaMU

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1PG3, ITPy7

Pasnea 6. [IponsBognas pyHKIMH, ee IPUMEHECHHE

Tema 6.1.
MOHOTOHHOCTB
GyHKIUH.
DKCTpEeMyMbI
¢yukuuu. Toukn
HKCTpEeMyMa

Teopernueckoe 3aHsiTHe. MOHOTOHHOCTH  (PYHKIIUH.
OKCTpeMyMbl

[TpoMexyTKM MOHOTOHHOCTM (YHKIMH. MakCuMymbl U
MUHUMYMBI QyHKIMH. Haubonbiiee 1 HauMeHblee 3HaUeHue
(GYHKIHU Ha TPOMEKYTKE

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy9

Tema 6.2. Ilousitue
0 HETPEPHIBHOCTU

byHKIII

Teopernueckoe 3aHATHE. MeTton UHTEPBAJIOB
Hcnonp30BaHME  METOJAa  HMHTEPBAJIOB NI PELICHUS
HEPABEHCTB

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP614, TTPy1
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IIpakTnyeckoe 3ansitue Nel7. PemeHue HepaBeHCTB
MCTOJOM UHTCPBAJIOB

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1PG14, ITPy1

Teoperuueckoe 3ansiTue. HermpepblBHOCTh DyHKITUU
[Tonsitue HempepbiBHOW (yHKIMH. CBOWCTBA HENMPEPHIBHON
byHKIAHA

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP64, TIPyS,
TIPy10

Tema 6.3.
[IpousBoaHas
byHKIUU

Teopernueckoe 3ansiTue. [IpouszBoanas GyHkuuu

3amauy, NPUBOASILME K MOHATHIO Npou3BoAHOM. Cxema
BBIYUCIICHHSI TPOM3BOAHON. [IpOM3BOIHBIE AIIEMEHTAapHBIX
¢ynkuuii. OcHOBHBIE MTpaBuia T GEpEeHITNPOBAHNS.

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, [1Py10

Teopernueckoe 3ansiTue. Boruncienue npou3BoaHbIX
Bbluuciienne  Opou3BOJHBIX € IOMOILBIO  IMpaBHII
muddepentposanus. [IpouszBoaHas cinoxxHOW M 0oOpaTHON
byHKIMA

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP64, TIPy10

Tema 6.4.
['eomeTpuueckuit
CMBICTT
MIPOU3BOAHOMN

Teoperuyeckoe  3aHATHE. ['€OMETPUYECKHUN  CMBICI
IIPOU3BOJHOU

I'eomeTprueckuii cMbICA MPOU3BOJAHON (PYHKIIMU — YTIJIOBOU
K03 puLMEHT KacaTeabHOH K rpaduky (yHKIMH B TOUKE.
VYpaBHeHHe KacaTelnbHOM K Tpaguky (yHKIMH. AJTOPUTM
COCTaBJIEHUS] YPAaBHEHUS KacaTelbHOM K rpaduky ¢QyHKUUU

y=fx)

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP64, TIPy10

Tema 6.5.
duznueckuit
CMBICHT
MPOU3BOJHOM B

IIpakTuyeckoe 3anaTue Nel8. Pemenue 3anau prusnueckoro
COJIepKaHus ¢ TOMOIIBIO IEPBOU MMPOU3BOIHOMN

OK 01, TTK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,

HpOGeCCHONATE- MP46, [1PG4, [IPy10, TTPy18
HBIX 3a7a4ax
Tema 6.6. Teopernueckoe 3ansitue. MOHOTOHHOCTh (DyHKIIMU. Touku OK 04, OK 05, JIPS, JIP33, MP28,

IKCTpEMyMa

MP30, MP31, MP33, MP36, MP37,
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IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
¢byHKIMH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

Bozpacranme u  yObiBaHue  (pyHKIMHM, COOTBETCTBHE
BO3pacTaHus W YOBbIBaHUS (YHKUMU 3HAKY IPOU3BOIHOM.
Touku skcTpemyMa. 3aaun Ha MAKCUMYM U MUHUMYM

MP55, MP56, MP57, 11P64, I1PyS8,
ITPy10

Teopernueckoe 3ansiTue. [IpuMeHeHHe NPOU3BOJHON K
UCCJIEIOBAHUIO (PYHKIIHIA

[IpumeHeHre MPOU3BOJHOW K HCCIeAOBaHHIO (DyHKIMNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP64, TIPyS,
TIPy10

Tema 6.7.
HccnenoBanue
byHKIUH u
MTOCTPOCHHE
rpadgukoB

Teopernueckoe 3ansaTue. VcciegoBanue GyHKIMA U
MOCTpOCHUE TpadhUKOB

Anroput™M  ucclenoBaHus — QYHKUMA € TIOMOIIBIO
npou3BonHoi.  IlocTpoenne rpadukoB MHOTOWIECHOB C
MCII0JIb30BaHUEM allapaTa MaTeMaTH4eCKOr0 aHaIN3a.

OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 11P64, T1Py8,
[1Py10

IIpakTuyeckoe 3ausaTue Nel9. MccinenoBanue QyHKUUN U
MOCTPOEHUE UX TPA(UKOB C IIOMOIIBIO MTPOU3BOIHOM

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 11P64, I1PyS,
I1Py10

Tema 6.8.
Haunbonwiee H
HauMeHbIIIee
3HaueHUs1 QyHKIUU
Ha OTpe3Ke

Teopernueckoe 3ausitue. HawmOombiiee W HaMMCHbIIEES
3HaueHus: QyHKIUU

Haxoxxnenve HamOONbIIET0 W HAaUMEHBLIET0 3HAYEHUs
¢yHkuun Ha otpe3ke. IlpumMeHeHue MNPOU3BOAHOM s
HaXO0XJICHNs HAaWIy4dIlEro peleHus B MPUKIAAHbIX 3a/1a4ax,
JUIsL ONpeieSICHUs] CKOPOCTH Tpoliecca, 3aJaHHOTro (GopMyJIon
WK rpaduKoM

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP64, TIPy10

Tema 6.9.
Haxoxnenne
ONTUMAIBLHOTO
pe3yJibrarta c
IIOMOIIIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX
3ajada

Teoperuyeckoe 3ansitme. IlpuMeHeHHe TPOU3BOAHOU
(GYHKIUM pU PEeLICHUH 3a/1a4 Ha ONTUMU3AINI0
Haxoxnenne HaumOONbIIET0 W HAMMEHBIIETO 3HAYCHHUN
(GYHKUIMH IpU pelIeHnH 3a1a4 Ha ONTUMHU3AIUI0

OK 01, TTK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIPG4, TPy 10, [TPy18

Teopernyeckoe 3ansTHe. PernieHue NpUKIAIHBIX 3a4ad C
MTOMOILBIO TIPOU3BOIHOM

OK 01, TIK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
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HpnmanHHe 3aJa4u, B TOM YHuCIIC COoMaJIbHO-
9KOHOMHUYECCKOIro M (1)I/I3I/I‘-I€CKOI‘O XapaKkTepa, HUX PCUHICHUC
CpeacTBaMu MaTCMAaTUUICCKOT'O aHAJIM3a

MP18, MP19, MP21, MP36, MP42,
MP46, TIPG4, [TPy10, [TPy18

IpakTnyeckoe 3ansitue Ne2(. HaxoxieHue onTUMaabHOTO
pesyibTaTa C IOMOIIBIO TPOU3BOAHOM B MPAKTHUECKHUX
3aJadax

OK 01, IIK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MPS5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 11P64, ITPy10, ITPy18

Tema 6.10.
Pemienue 3aja4.
[IpousBogHas
byHKIIUY, ee
MPUMEHEHUE

Teopernueckoe 3ansatue. J(uddepenuupoBanne QyHKIIHIA.
HccnenoBanne (yHKIOMA € TOMOIIBIO  MPOU3BOIHOM.
Haubonpiiee n HaumeHblllee 3Ha4eHUs (PyHKLIUN

KonTpoasnas pa6ora

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP64, TIPy10

Pa3znen 7. MHOTOTrPpAaHHUKHY U TeJIa BPAIIEHUS

Tema 7.1. Teoperuueckoe 3aHaTHe. MHOTOIpaHHUKHU OK 04, OK 05, JIPS, JIP33, MP28,
MHororpanHuku MHororpanssie yribl. [IoHaTHe MHOrOrpaHHuKa. Belnykible MP30, MP31, MP33, MP36, MP37,
MHOTOTpaHHUKH. Pa3BEpTKa MHOTrOrpaHHUKA. MP55, MP56, MP57, 11P61, 11P610,

[TPy14

Tema 7.2. Teopernyeckoe 3anaTue. [Ipuzma

[Tpusma. [Ipsimast u | Onpenenenue npusmbl. llpsmas U mnpaBuIbHAS TMPUMBIL. OK 04, OK 05, TIPG1, TIPG10, TIPy14

MpaBUJIbHAS Hakinonnas npuzma. OCHOBHBIE AJIEMEHTBI

TIPU3MBI

Tema 7.3. Teoperuueckoe 3ansatue. [lapannenenunes, kyo. OK 04, OK 05, JIP8, JIP33, MP28,

[Tapannenenunen, [Tapannenenunen, CBOMCTBA MPSAMOYTOJIbHOTO MP30, MP31, MP33, MP36, MP37,

KyO napajuienenunena, kyo. Ceuenne ky0a, mapaiienenumneaa MP55, MP56, MP57, T1P61, T1P610,
[1Py14

Tema 7.4. Teopernueckoe 3ansaTue. [lupamuaa OK 04, OK 05, JIPS, JIP33, MP28,

IInpamua. Onpenenenue  NUpamMuiabl. IIpaBunpHasgs  nupamuja. MP30, MP31, MP33, MP36, MP37,

[IpaBunbHas VYceu€nnas mnwmpamuga. Terpasap. OCHOBHBIC DJIEMEHTHI. MP55, MP56, MP57, 11P61, ITP610,

UpaMuza. [1Py14
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YceueHHas Ceuenune MnmUupaMu/bl. Brraucnenue 3JIEMCHTOB
nupamua MHOTOTPaHHHUKOB: pEOpa, TMaroHau, yribl
Tema 7.5. Teoperuyeckoe 3aHATHe. bOKOBas U MOJHAs MTOBEPXHOCTH

bokoBas n mostHas

IMPpU3MbI, TUPAMHAbI

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,

IT 0 i i
Eozii)/::ocm ! IJ;O;I;HLH OKOBOW U TIOJHOW TMOBEPXHOCTU MPU3MBIL, MP55. MP56. MP57. I1PG1, TIPG10,
PHMEL, PaniL [Py14, TIPy15
MU PAMHU/IBI
Tema 7.6. Teoperuueckoe 3anaTue. J[Buxenue. Cummerpus

JIBrxeHue B
IIPOCTPAHCTBE.
Cummerpus B

JBwxenue B mpocTtpancTBe. CHUMMETpHsi B IPOCTPAHCTBE:
CHUMMETPUSL OTHOCUTEIBHO TOYKH, MPSIMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, napajuieienuneaax

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TTPO1, T1P610,

[1Py14, [1Py16

MIPOCTPAHCTBE
Tema 7.7. Teopernyeckoe 3ansiTue. [ [paBuibHbIE MHOTOTPAHHUKH
[IpaBunbpHbIE [loHsiTHE MPaBUIIBHOIO MHOTOTPAHHUKA; MTPAaBUJIbHAS MPU3Ma

P P P > 1P P OK 04, OK 05, JIP8, JIP33, MP28,
MHOTOTPaHHUKH, M [OpaBWJbHAs NHUpPaMHAQ; [pPaBWIbHAA  TPEYroJibHas

UX CBOMCTBa

nupamMuia U NpaBWIbHBIA TeTpadap; kyO. IIpencraBienue o
MMPpaBUJIbHBIX MHOI'OIpAHHUKAX: OKTa’ap, MAOACKaA’aAp U
ukocadap. Teopema Oiinmepa. J[BkeHHEe B MPOCTPAHCTBE.
DJIEMEHTBl CHMMETPHUH B MIPaBUIIbHBIX MHOTOTPaHHUKAX

MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP61, TIP610,
TPy 14

Tema 7.8.
Cummerpus B
npodeccuu.

Ceuenus
MHOTOTPaHHUKOB B
npogeccuoHalb-
HBIX 33J]a9ax

Teopernueckoe 3ansitne. CuMMeTpus B ipodeccuu
CummeTpust B NpHpOJIE, apXUTEKType, TEXHHUKE, B ObITY, B
npodeccun. Vcnonb3oBaHue ABMKEHUHM B MPOCTPAHCTBE MPHU
perieHny npodeccuoHaIbHBIX 3aay.

OK 01, TIK 1.2, JIP14, JTP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIP61, TIP610, TPy 14, TIPy16

Teopernueckoe 3ansitue. CeueHus: B NpodhecCHOHATBHBIX
3aza4ax

Ceuennss mnpusmbl M nupamujel. IloctpoeHne ceuenuit
MHOT'OTPaHHHUKOB, UCIIOJIb3YsI METOJI CIIEIOB.

OK 01, ITK 1.2, JIP14, JIP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIP61, TIP610, TPy 14, TIPy16

Teoperuyeckoe 3aHsiTHe. BBITOTHEHNE BBIHOCHBIX TUIOCKUX
yepTexen

OK 01, IIK 1.2, JIP14, JIP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
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BrimosnHeHne BBIHOCHBIX IUIOCKHX YepTekell M3 PHUCYHKOB
IPOCTBIX 00BEMHBIX (QUTYp (BU] CBEPXY, COOKY, CHU3Y)

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIP61, TIP610, TPy 14, TIPy16

Tema 7.9.
Hunmuaap, ero
COCTAaBJIAIOLIHE.
Cedenue nuaMHIpa

Teopernyeckoe 3aHsitue. [[uauHIAP W €ro OCHOBHBIE
aneMeHThl. CeueHue MUIMHApa

[{unuHap U ero ocHOBHBbIE AyieMeHThl. OCHOBaHUS, BBICOTA,
oOpa3yromiasi, pazBeptka. CeueHusi U pa3BEPTKU LUIMHIIPA.
OceBble CEUEHUS U CEUCHHUS, MapalielIbHble OCHOBAHUIO

OK 04, OK 05, JIPS, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TIP61, TIP610,
TPy 14

Tema 7.10.
Komnyc, ero
COCTAaBIISIOLINE.
Ceuenue koHyca

Teopernueckoe 3ansitue. KoHyc, ero cocraBisiOLIHE.
CeueHue KoHyca

Konyc u ero snementsl. CeueHue KoHyca (mapauielibHOE
OCHOBAHHIO ¥ TIPOXOJAIICE Yepe3 BEPIINHY), KOHUYECKUE
ceueHwusl. PazBepTka koHyca

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1PG1, TTP610,

[1Py14

Tema 7.11.

VY ceyeHHBI KOHYC.
Ceuenue
YCEUEHHOI0 KOHYyca

Teopernueckoe 3ansitue. YcedeHHbII KoHyc. CeueHue
YCEYEHHOTO KOHYCa
VYceuennslii konyc. Ero oOpasyromas u BeicoTa. CeueHue
YCEYEHHOTO KOHYCa

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P61, TTP610,

[1Py14

Tema 7.12.
[ap u chepa, ux
CeUeHMS

Teopernueckoe 3ansaTue. lllap u cepa, ux ceuenus

Chepa um map: ueHTp, paauyc, AUaMeTp; IJIOUIA]b
noBepxHocTu cepsl. B3anmmHoe pacnonoxkeHue cdepsl U
IUIOCKOCTH; KacaTelbHas MIOCKOCTh K chepe. M300paxkenue
cdepsl, mapa Ha mrockocTH. CedeHus mapa

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T11P61, TTIP610,

[1Py14

Tema 7.13.
ITousitue 06
o0BbeMe Tea.
OO0BEMEI
MHOTOTPaHHHUKOB H
TeJ BpaIlCHHUS

Teopernueckoe 3ansitue. O6beMbl MHOTOTPAHHUKOB U Tell
BpaIleHNus

ITonstne 00 00BEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEII.
O0béM nupamMubl, TPU3MBI HWIHHIPA, KOHyca. OOBEM 11apa
U TUIOMIAE CheEphI

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPO1, TTP610,

I1Py14, ITPy15

IIpakTyeckoe 3ansatue Ne21. Pemenne 3a1a4 NpuKIagHOro
XapakTepa Ha BbIYUCIIEHHE 00BEMOB T€OMETPUUECKUX Tell

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP61, TIP610,

TPy14, TIPy15
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Tema 7.14.
OObeMEI U
ILIOIAI1
MMOBEPXHOCTEU
MOIOOHBIX TE

Teopernueckoe 3ansaTue. [logo0HbIC TEa B IPOCTPAHCTBE
[Tomobupie Tema B mpocTpancTBe. COOTHOIICHUS MEXIY
TUTONIA/ISIMH TTOBEPXHOCTEH M 00hEMAaMHU MTOTOOHBIX T

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP61, TIP610,

IPy14, TIPy15

Tema 7.15.
KoMmOunamuu
MHOTOTPaHHHUKOB H
TEJ BpaICHHUS

Teoperuyeckoe 3ansiTue. KomOnHAIIMu MHOTOTPAaHHUKOB U
TEeJI BpallleHUs

MHuororpaHHuk, onucaHHbli  okono  cdepsl.  Cdepa,
BIIMCAHHAs B MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS.
MHoOrorpaHHuK, BIIMCAHHBIN B TEJIO BPALICHUS

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1PG1, TTIP611,

[1Py15

Tema 7.16.
KoMmOunamuun
rEOMETPHYCCKUX
TEeJI Ha MIPAKTUKE

Teoperuueckoe 3ansitTue. lcrnonb3oBaHue KOMOWHAIIMIA
MHOTOTPAaHHHUKOB U T€J BPAIICHUS Ha TPAKTHKE
Hcnonp3oBaHne KOMOWHAIM MHOTOTPAHHUKOB M Tel
BpallleHUsl B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax

OK 01, TIK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIP61, [IP610, [TPy14, [IPy15,
I1Py18

IIpakTnyeckoe 3ansatue Ne22. Pemienue 3a1a4 NpUKIagHOTO
XapakTepa Ha BBIYUCICHUE IUIONIAAECH IOBEPXHOCTEH
T€OMETPUYECKUX T

OK 01, TIK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MPS5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 11P61, TTIP610, ITPy14, ITPy15,
[1Py18

Pasnen 8. IlepBooOpa3nas GpyHKuuu, ee npuMeHeHne

Tema 8.1.
IlepBoobOpazHas
byHKIUN

Teopernueckoe 3ansaTHe. IlepBooOpa3Has  (QyHKIMH.
[TpaBwiia HaXx 0k IEHUS IEPBOOOPA3HBIX

3agaya 0 BOCCTAHOBIICHHUU 3aKOHA JBMIKCHHS IO MU3BECTHOM
ckopoctu. [lonstne wuHTerpupoBaHusi. (O3HAKOMIIEHHE C
MOHSITHEM WHTErpaia u nepBoodpaszHoit ans pyHkiuu y=f(x).
Pemenue 3ama4 Ha CBS3b MEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYHCIICHHUE TTEPBOOOpA3HOM /715l JaHHOUW QyHKIMU. Tabnuia

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, ITPy10
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dopMyn A HaXOXKICHUA IepBooOpasHbIX. M3ydeHue
IpaBUiIa BEIYUCIICHUS TEPBOOOPA3HOM

Teopernyeckoe 3aHATHE. HeonpeneaeHHbI HHTETpal
Heonpenenénuplii mHTErpasi U €ro cBoiicTBa. MuTerpans ot
OCHOBHBIX 3JIeMeHTapHbIX (yHkumii Henocpeacrtsennoe
uHTerpupoBanue. HMuterpupoBanue (GyHKUUHA METOJIOM
3aMEHBI IEPEMEHHOM.

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, ITPy10

Tema 8.2.

ITnomane
KPHUBOJIMHEHHON
TpaIeunH.
®opmyna HeroTona

Teoperuyeckoe 3aHaTHe. Iltomans KpPUBOIMHENMHOU
tpanenuu. @opmyna Hetotona — Jleiibnuna

3aauu, IPUBOJAIINE K MOHATHUIO ONPEAEICHHOIO UHTErpasa
— O BBIYHUCJICHUHU ILIOIIaau KpHBOHHHeﬁHOﬁ Tparnceuuu, o
nepeMenieHu To4yku. IloHsTHE OnpenenéHHOro MHTErpala.

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP64, TIPy10

— JletiOHuma 'eomerpuyeckuii u (U3HYECKUI CMBICI ONpPEACIECHHOTO
unterpana. ®opmyna Herotona— Jleitbnuna
z;::repTaleI:eCKoe 3aHsATHe. BpluncieHue OmnpeaesIeHHOro OK 04, OK 05, JIPS, JIP33, MP28,
BbluKclieHHE WHTErPalioB  METOAOM  HENOCPEICTBEHHOIO MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, TTPy10
WHTETPUPOBAHUS.
Tema 8.3. IIpakTnuyeckoe 3aHATHE Ne23. Penrenne 3a71a4 OK 01, IIK 1.2, JIP14, JIP23, JIP24,
OnpeneneHHbIN TEOMETPUYECKOIO COACPkKAHUS C TOMOLIBIO ONPEAEIEHHOIO JIP25, JIP26, MP1, MP2, MP3, MP4,
HMHTETPAI B MHTErpana MP5, MP6, MP12, MP13, MP17,
npodeccnoHanbHOM MP18, MP19, MP21, MP36, MP42,

JCATCIIBHOCTH 1

MP46, TIPG4, TPy 10, TPy 18

JKU3HU IIpakTuyeckoe 3ansitue Ne24, Pemenue 3a1a4 pu3znueckoro OK 01, IIK 1.2, JIP14, JIP23, JIP24,
CoAEpKaHUs C MOMOIIBIO ONPEACIEHHOTO HHTETpaja JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, I1P64, I1Py 10, ITPy18
Tema 8.4. Teopernueckoe 3ansitue. [leppooOpasHas u HUHTErpa
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Pemenue 3anau Ha
HAXO0XJICHUE
nepBooOpazHoi U
ee MpUMEHEHUE

KonTposbnasi padora

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11P64, ITPy10

Paznen 9. Teopusi BeposiTHOCTEH M CTATUCTUKA

Tema 9.1. Teopernueckoe 3ansiTue. CTaTUCTUKA

[IpencraBnenue [IpencraBieHne NaHHBIX C MMOMOIIBIO TAOIHII M JHUATPAMM. OK 02, OK 03, JIP26, MPS, MP17,
JAHHBIX U Cpennee apudmernueckoe, MeauaHa, HauOOJbIIee U [1P67, IIPy12
omnucaresibHast HaWMEHbIIIEe 3HAYCHMs, pa3Max, UCIEpPCHUsi, CTAaHIApPTHOE

CTaTUCTUKA OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Tema 9.2. Teopernueckoe 3ansitue. OOpaboTka CTAaTUCTUYECKUX

CocraBneHue JaHHBIX OK 01, OK 03, IIK 2.2., JIP23, JIP24,
TaOIHUI U [lepBuunas obpaboTka CTaTUCTHYECKHUX JIaHHBIX. JIP25, JIP26, MP1, MP2, MP3, MP4,

AuarpaMm Ha

I'padmyeckoe ux mnpeacraBneHue. HaxoxkaeHue cpeaHux

MP5, MP6, MP10, MP12, MP13,

MPAKTUK XapakTEepUCTUK, HaOmogaeMbix JaHHBIX. [IpuMeHeHue MP17, MP18, MP19, MP21, MP36,
CTAaTHCTUYECKUX METOJOB IS PEIICHUs MPO(HEeCCHOHATBHBIX MP42, MP46, T1P67, ITPy12, ITPy18
3a1a4
IIpakTuyeckoe 3ansitue Ne2S. CocraBneHue TaOIUIl U OK 01, OK 03, IIK 2.2., JIP23, JIP24,
JIrarpaMM Ha IIpaKkTUKE JIP25, JIP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, T1P67, ITPy12, ITPy18
Tema 9.3. Teopernueckoe 3ansiTHe. BeposTHOCTH COOBITHS

Omneparuu Haf
COOBITHSIMH, HaJT
BEPOSTHOCTSIMHU.
YciaoBHas
BEPOSTHOCTh

Crnyuaiinelii  onbiT. CiyuwaitHoe coOwiTue. IIpocTpancTBO
AJIEMEHTapHbIX  ucxofoB.  Krnaccudukanus  coOBITHH.
Onepanyu Haja COOBITUSIMH: TepecedyeHue, OoOBeAUHEHHE,
OPOTHBONOJOXKHBIE  coObITHA.  Jmarpammbel  Diinepa.
BeposiTHOCTh ciywaiiHOro coObITHs. Bau3ocTh 4acToTHl M
BEPOSATHOCTH COOBITHI. Crnyuaiinble OTIBITHI C
PaBHOBO3MOXHBIMU 3JIEeMEHTapHBIMU COOBITUSIMH.

OK 03, JIP26, MP8, MP17, I1P6S,
I1Py13
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BeposiTHOCTH COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMH COOBITUSIMH.

Teopernueckoe 3anHsitue. HaxoxaeHWe  BEPOSTHOCTHU
CITy9aifHOTO COOBITHS

Pemenne 3amad Ha HaXOXKJICHHUE BEPOSATHOCTH CIIyY4allHOTO
COOBITHS

OK 02, OK 03, JIP26, MP§, MP17,
I1P68, TTPy13

Teopernueckoe 3ansaTHe. OCHOBHBIE TEOPEMBbl TEOpUU
BEPOSATHOCTEM

Cnoxenue BeposiTHocTed  HezaBucumbie COOBITHSL.
YMHOXEHUE BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb.

OK 03, JIP26, MPS, MP17, TIP6S,
I1Py13

Tema 9.4. Teopernueckoe 3aHsiTHE. DIEMEHTH KOMOMHATOPUKHU
DJIEeMEHTBI KombOunaropuoe mnpaBuino ymHoxkeHus. IlepecTaHoBku u OK 02, OK 05, JIPS, JIP33, MP28,
KOMOWHATOPUKH daktopuan. Yumcimo codeTaHWd W pa3MelleHul. PereHue MP30, MP31, MP33, MP36, MP37,
3a/lad Ha TMIOJICYET YKCJIa TEePEeCTAaHOBOK, COYETAaHUU U MPS5S5, MP56, MP57, 11Py4
pa3MeLeHHI
Teoperuueckoe 3anaTue. bunom HeroTona OK 02, OK 05, JIPS, JIP33, MP28,
Tpeyronbuuk [lackans. @opmyna ouHoma HeroToHa MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py4
Tema 9.5. Teopernueckoe 3aHSITHE. BeposraocTs B
BepositHocTh B npO(Il))eCCI/IOHaJILHHX 3aJa4ax ’ OK 01, OK 03, 11K 2.2,, JIP23, JIP24,
. JIP25, JIP26, MP1, MP2, MP3, MP4,
npodeccronanb- Brruncnenne BepOSTHOCTEH C HCMONb30BaHHEM (GopmMyT

HBIX 3a7a4ax

koMOuHatopuku. OIeHKa  BEpPOSITHOCTH  COOBITHA B
npodecCuOHATIbHON JIeTeTLHOCTH. Pemenue
npohecCHOHANBHBIX 33aJ]a4 Ha BEPOSITHOCTh COOBITHS

MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, TIP68, [TPy13, [IPy18

IIpakTuueckoe 3ansitue Ne26. [IpmeHeHne BEpoSATHOCTHBIX
METOJIOB IIpU PEILIECHUH NIPAKTUYECKUX 3a1a4

OK 01, OK 03, TIK 2.2., JIP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, TIPG8, [TPy13, [1Py18

Tema 9.6.

Teoperuueckoe 3anaTHe. [I0BTOpHBIE HCTIBITAHUSA

OK 03, JIP26, MP8, MP17, TIPGS,
TPy13
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Cepun
OCJIeJ0BAaTEILHBIX
HUCIILITAHUN

bunapHbIi ciyyaiiHbIN ONBIT (MCHIBITAHUE), YCIIEX U HEYy1aya.
HezaBucumsble ucnbitanus. Ceprsi HE3aBUCUMbIX HUCIIBITAHUN
no mnepBoro ycrnexa. Cepusi HE3aBUCUMBIX HCIIBITAHUN
bepuymm

Tema 9.7.
Cityualinbie

BCJIIMYHUHBI u

pacrpeeneHus.
MartemMaTuueckoe
OKUJIaHUE
CIIy4aitHON
BEJIMYHHBI

Teopernueckoe 3ansiTue. /[uckpeTHas ciiyyaiiHas BeJIMYMHA
Bunel cinywailinpix BennuuH. OrnpeneneHue AUCKPETHOU
CIIy4ailHOM BEJIMYMHBI. 3aKOH pacHpeAcsieHUus AUCKPETHOU

OK 02, OK 03, JIP26, MP§, MP17,
I1P67, TTPy12

CIy4yallHOM  BeIMYMHBL.  YHCIOBBIE  XapaKTEPUCTUKH
JUCKPETHOM CIIy4YalHOU BEJIMYUHBI.

Teoperuyeckoe  3aHsATHe.  IIpuMeHEeHHME  4YMCIIOBBIX
XapaKTEPUCTUK

[TpuMepbl IpUMEHEHUs MATEMAaTUYECKOT0 OXKHUJIAHUsS, B TOM
qucie B 3aJa4ax U3 MOBCEIHEBHOM XU3HU. MaremaTtnyeckoe
O’KUJIaHue OuHapHOI ciydaifHOH BEJIMYUHBI.
MaremaTnueckoe 0XHJaHME CYMMBbI CIIy4allHBIX BEJIMYMH.
['eomeTpruueckoe, TUMEPreOMETPHUECKOe W OHMHOMHAIBLHOE
pacnpenenenusa. Matemaruueckoe 0XHJIAaHUE U JIUCIEPCUs
r€OMETPUUECKOTr0 1 OMHOMHAILHOTO pacipeeIeHUs

OK 02, OK 03, JIP26, MP8, MP17,
T1P67, [IPy12

IIpakTuyeckoe 3ansaTme Ne27. HaxoxaeHue YHCIOBBIX
XapaKTEPUCTUK JUCKPETHOU CIIy4YalHOW BEJIMYHUHBI

OK 02, OK 03, JIP26, MPS, MP17,
T1P67, [IPy12

Tema 9.8.

3aKoH O0JIbLINX
qucen
HenpepsiBHble
CIly4YaiiHbIe
BEJTMYHHBI
(pacnpenenenus).
Hopmainsnoe
pacnpezeneHue

Teopernueckoe 3aHsaTHe. 3aKOH OOJNBIINX YUCEI
3akoH OONBIIMX YHCENT W €ro pojib B Hayke, MPUPOAEC U
obmectse. BIOOpOUHBIN METO HCCIIeIOBAHUI

OK 02, OK 03, JIP26, MP8, MP17,
T1P67, TIPy12

Teoperuyeckoe 3aHsaTHe. HenpepbiBHbIE — cilydaiiHbIE
BCJIMYNHBI

IIpuMepsl HENpepbIBHBIX CIIy4alHbIX BelnyuH. DyHKIUA
IJIOTHOCTU paclpesesieHus. PaBHOMEpHOE pacnpelencHue u
ero ceorictsa. [loHsATHE 0 HOPMAIBLHOM pACIPENEICHUN

OK 03, JIP23, JIP24, JIP25, JIP26,
MP1, MP2, MP3, MP4, MP5, MP6,
MP10, MP12, MP13, MP17, MP18,
MP19, MP21, MP36, MP42, MP46,

I1P67, TIPy12, IIPy18

Paszpnen 10. MareMaTHu4ecKMid NPAKTHKYM
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Tema 10.1.
Marpuiisl u
ONPEACIUTENN

Teopernueckoe 3ansiTue. Marpuiisl
Marpuupl. Buael martpun. [ledicTBHs Hax  MaTpULIAMM.
IIpumeneHnne MaTpui

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPy1, I1Py17

Teopernueckoe 3ausiTue. OnpenenuTeNu.
Onpenenurens KBaapaTHO MaTpulbl. [IpaBuina HaxoXIeHUS.
MuHops! 1 anredpandeckue JOMOTHEHUS

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP57, [IPy1, [IPy7, TIPy17

Teoperuueckoe 3ansitne. OOparHast MaTpuLa.

Haxoxxnenne oOpaTHOM MaTpHUIbI, YCIOBUS CYIIECTBOBAHHMS.
CucreMbl JIMHEHHBIX ypaBHEHUN. MaTpuyHoe ypaBHEHUE.
MartpuuHslii METOL

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIPG14, TIPy1

IpakTnyeckoe 3ansaTue Ne28. PemieHue cucrem JIMHEHHBIX
YpaBHEHUU
Meron Kpamepa. Meton I'aycca

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIP614, I1Py1

IIpakTnyeckoe 3ansaTtue Ne29. Pemenue 3amau C
IPUMEHEHHUEM aJIreOpbl MaTpPHUIL

OK 01, OK 05, I1K 2.2., JIPS, JIP33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, 11P614,
[TPy1

Tema 10.2.
OneMEHThI
BEKTOPHOU
anreOpbl

Teopernueckoe 3aHsiTHE. DIEMEHTHl BEKTOPHOU anreOpsbI
Kommanapueie BekTopbl. Pa3znoxeHue BekTopa MO TpeM
HEKOMILIAaHAPHBIM ~ BEKTOpaM. ['eomerpuyeckuii  cmbIch
onpenenuTens 2x2.

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 11PG1, I1P614,

I1Pyl, ITPy7

Teopernyeckoe 3aHsiTUe. Y paBHEHHE TPSMON U INIOCKOCTH B
IIPOCTPAHCTBE
Pemenne IMPUKIAAHBIX 3aaa4

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TIPO1, T1P014,

[1Pyl1, ITPy7

Tema 10.3.
Komruiekcusie
quciaa

Teoperuueckoe 3ansaTue. KomruiekcHble uncia B
anrebpandeckoit popme.

[TonsiTrie KoMIUIEKCHOTO Yncia. ConpssKeHHbIE KOMIUIEKCHBIE
YuClla, MOJAYJTb U apryMEHT KOMIUIEKCHOTO 4YHCIIA.
Anrebpanyeckass Qopma 3amucH KOMIUIEKCHOTO YHCIA.
['eomeTpryeckas HHTEPIIPETAHAS KOMITICKCHOTO YUCITa

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py11
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Teopernyeckoe  3aHATHe.  TpuUroHoMerpuueckas U
MoKasarenbHasi OPMBI 3aMMUCH KOMIUIEKCHOTO YHCIia
TpuroHomerpuyeckass ¥ ToKa3aTreiabHas (OPMBI 3alucu
KOMIUIEKCHOTO uyucyia. JIeWcTBUST HaJl  KOMILJIEKCHBIMHU
YUCIIaMHU

OK 04, OK 05, JIPS, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TIPy11

IpakTnueckoe 3ansitue Ne3(). BrinosHeHue pacyeToB C
MOMOIUIbIO0 KOMIUIEKCHBIX YHCEl

OK 02, JIP32, MP8, MP17, MP21,
IPy11

Tema 10.4.
I'pads

Teopernueckoe 3ansiTue. ['padsi

[Tonstue rpada. Cessublii rpad, aepeBo, UMK Tpad Ha
rmIockocTH. Permenue npuknaansix 3aaad. [I[pumenenue rpaga
B MH(POpPMATHKE

OK 04, OK 05, JIPS8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS5, MP56, MP57, 11Py3

IIpakTuyeckoe 3ausitue Ne3l. Ilpumenenue rpadoB K
pEIIeHUIO 3a/1a4

OK 01, TIK 2.2., JIP23, JIP24, JIP25,
JIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, TIPy3, [TPy18

Tema 10.5.
3amaun
MaTeMaTHYECKOH
CTATUCTHKH

Teoperuueckoe 3aHsTHe. 3aJauyd  MaTEMaTUYECKOM
CTAaTUCTUKU

Bapuanmonnsiii  psin.  [Tonuron dYacToT W THCTOTpaMMa.
CraTuCcTHYEeCKHE XapaKTePUCTUKU psga  HaOIH0IaeMbIX
JTAHHBIX

OK 02, OK 03, JIP26, MP8, MP17,
T1P67, [IPy12

IIpakTuyeckoe 3anaTue Ne32. HaxoxaeHue cpegHUX
XapaKTepUCTHK, HAOIIOAAEMbIX JaHHBIX HA IPAKTHKE

OK 01, OK 03, TIK 2.2., JIP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, TIP67, TPy 12, TIPy18

Tema 10.6.
Jlornueckue
onepauuu
MHO>KECTBAMHU

IIpakTnyeckoe 3anaTme Ne33. Ilpumenenue nuarpamm
Olinepa—BeHHa 171 pelIeHHe TEOPETUKO-MHOKECTBEHHBIX
3ajad  NpodecCHOHANbHON  HANpaBIEHHOCTH,  3ajad
MHQOPMATUKU U JPYTUX Yy4YeOHBIX JUCHUIUIMH U IS
ONMCAHUS peasbHbIX IPOIECCOB U SIBJICHUM

OK 01, OK 03, TIK 2.2., JIP23, JIP24,
JIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, TIP67, TPy 12, TIPy18
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Tema 10.7. IIpakTuyeckoe 3ansitue Ne34. Penienue 3a1a4 NpUKIagHOTO OK 01, OK 03, IIK 2.2., JIP23, JIP24,
Pemenue 3a7a4 | Xapakrepa JIP25, JIP26, MP1, MP2, MP3, MP4,
MaTeMaTH4ECKOTO 2 2 MP5, MP6, MP10, MP12, MP13,
MpaKTUKyMa MP17, MP18, MP19, MP21, MP36,
MP42, MP46, T1P67, ITPy12, TTPy18
KonTpoasnas padora 1 .
IIpomeskyTouHas arTrecTauus (IK3aMeH) 6 —
Bcero: 301 56
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3. YCJIOBHUA PEAJIMZAIUUA ITPOI'PAMMBI YYHEBHOT'O IPE/IMETA

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Jlns ocBoenust mporpammbl yuebnoro npeamera OOIly.07 MaremaTtuka B
OBIIOY «KOMT» umeetcst yueOHbI kabuHeT «MaTeMaTuka.

[Tomenienne kabMHETa OCHAILIEHO TUIIOBBIM OOOpPYAOBaHHEM, B TOM YHCIIE
CHEeIUaIN3UpPOBaHHOM  y4yeOHOW  MeOenpl0 M CcpeacTBaMu  OOydeHHs,
HEOOXOJMMMBIMHA JUISS  BBITIOJIHEHHSI TPEOOBaHWMM K YPOBHIO TOJTOTOBKH
00yJaroIXcsl.

OcHanienue yueOHOro KabuHera:

—  TI0CAJI0YHBIE MECTA MO KOJIMYECTBY O0YUYaIOIINXCS;

—  paboyee MECTO MpEnoaBaTes;

—  YEpTEXKHbIE UHCTPYMEHTHI: JIMHEHKA, SJUTUIIC, TPAHCIIOPTHD;

—  CTEpEOMETPUUYECKUE MOJEIN MHOTOTPAHHUKOB U TEJ BPAICHUS;
—  3aJlaHud JUIsl KOHTPOJIBHBIX PaldoT;

—  npodeccHoHaTbHO-OPUEHTUPOBAHHBIE 3aJaHUS;

—  3K3aMEHAl[MOHHbIE MaTEpPHUAIIbI.

TexHnuueckue cpeacTsa 00ydeHHUs:

— TIEPCOHAIBHBIM  KOMIBIOTEp C  JIMUEH3UOHHBIM  IPOrPaMMHBIM
o0ecIeYeHUEM;

— IPOEKTOP € IKPAHOM.

3ausr:

bubnuoTeka, YMTaNbHBIN 3aJ1 C BBIXOJI0OM B ceTh IHTEepHET.

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

st peanuzanuu niporpammbl B 6ubnuoteunoM ¢ouae OBIIOY «KOMT»
UMEIOTCSl TIeYaTHbIE U DJIEKTPOHHBIE OOpa3oBaTeIbHbiE W WHGOPMAIIMOHHbBIE
pPECYPCHI JIJIsl UCTIOJI30BaHUS B 00pa30BaTeIbHOM TIpoIiecce.

3.2.1. OcHOBHBIE HCTOYHHUKH

1. MaTemaruka: anreOpa ¥ Hayajga MaTeMaTUYECKOTO aHAJIU3a, FreOMETPHSI.
Anre0Opa u Hayasia MareMaTuueckoro aHanusa: 10 kii.: 6a30BbIi ypOBEHb: YUEOHUK
B 2 yacTax. Yacts 1 / A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanaposa, E.JI.
Mappnaxaesa. — 2-e u3j., crep. — Mocksa: [Ipocsemenue, 2022.

2. Maremaruka: aiarebpa ¥ Hayajga MaTEMaTHYECKOTO aHAJIM3a, T€OMETPHSI.
Anre0Opa u Hayasia MareMaTuueckoro aHanusa: 10 ki1.: 6a30BbIi ypOBEHb: YUEOHUK
B 2 yacTsax. Yacts 2 / A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanapona, E.JI.
MapnaxaeBa. — 2-e usa., crep. — Mocksa : [Ipocsenienue, 2022.
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3. Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHajn3a, TeOMETPHUS.
Anre0Opa u HayaJla MaTeMaTH4ecKoro aHainsa: 11 ki1.: 6a30BbIil ypOBEHb: YUYEOHHK
B 2 vactsax. Yacte 1 / A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anexcanapona, E.JI.
MapnaxaeBa. — Mocksa: [Ipocsemenne, 2021.

4. Martematuka : aarebpa U Hayajga MaTEMaTUUYECKOTO aHajn3a, FTeOMEeTPHSI.
AnreOpa ¥ Hayaa MaTeMaTH4ecKoro aHaimsa: 11 ki1.: 6a30BbI YPOBEHB: YUEOHHUK
B 2 yacTax. Yacts 2 / A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanapona, E.JI.
MapnaxaeBa. — Mocksa: [IpocBenienue, 2021

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. boromouos, H.B. Maremaruka: y4eOHUK TS CpEIHErO
npodeccuonansHoro oopaszosanusi / H. B. boromornos, I1. . Camoitnenko. — 5-¢
u3n., nepepab. m gon. — Mocksa: MzpartenbctBo HOpaiit, 2024. — 401 ¢c. —
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr :

aMekTpoHHbI  //  OOpa3oBatenbHass  1uiatrgopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. Maremaruka. 3aauu ¢ penieHussMu: yueoHoe mocooue
Jutst cpennero npodeccuonansHoro odpaszosanus / H. B. boromonos. — 2-e u3g.,
ucrnp. u gon.— MockBa: WM3pgarensctBo IOpaiit, 2024. — 755c¢. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-16211-0. — Tekcrt:
anekTpoHHbIt  //  OOpazoBarenbHass  minatgopma  FOpaitit  [caift]. —

URL: https://urait.ru/bcode/544899

3. boromonoB, H. B. I'eomerpusi: yueOHOE T1OCOOME [IJII CpPEIHETO
npodeccuoHanbHoro odpazopanus / H. B. boromonos. — Mocka: N3gaTeiancTBO
FOpaiit, 2024. — 108 ¢c. — (Ilpodeccuonansnoe odbpazoanue). — ISBN 978-5-
534-09528-9. — Tekcr: anekTpoHHBIN // ObOpa3zoBarenbHas 1iargopma FOpaiit
[caifT]. — URL: https://urait.ru/bcode/536961

3.2.3. UuTepHeT-pecypchl

1. Poccuiickass oanekTpoHHass Imikona [OnekTpoHHbli pecypc] URL:
https://resh.edu.ru/

2. Uudoypoxk [dnexrponnsiii pecype] URL: https://infourok.ru/

3. Pemry EI'D [Dnexrponnsiii pecype] URL: https://ege.sdamgia.ru/
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https://urait.ru/bcode/536607
https://urait.ru/bcode/544899
https://urait.ru/bcode/536961
https://infourok.ru/
https://ege.sdamgia.ru/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
INPEIMETA
KonTponb # oOleHKa pe3ylbTaTOB OCBOEHHUS Y4yeOHOro IMpeamMera
pPacKphIBAIOTCA  4Y€pe3 JUCUUIUIMHAPHBIE PE3yJbTAaThl, HANpaBJICHHbIE Ha
dbopmupoBaHre 00MUX U MPOGECCUOHANTBHBIX KOMIIETEHIMH M0 pa3/enaM U TeMam
coJiep>KaHusl yueOHOro MaTepuara.

Oo6masn /
THIBI OLEHOYHEIX
npogdeccuoHaJIbHAs Pa3zpnen / Tema .
MeponpusTHI
KOMIIeTeHI[UA
OK 01. Bsibupars cmoco6sl | Pazgen 1, Tema 1.1 VYerHbli onpoc
peleHus 3aga4 | Paznen 2, Tema 2.13 TectupoBanue
npodecCuoHAIBHON YcTHbI onpoc
NEeSATEIbHOCTH MareMaTuyecKkuii TUKTaHT
MIPUMEHUTEIBHO K Pa3JIuYHbIM KounTponbnas pabota
KOHTEKCTaM Pasnen 3, Tema 3.5, YcTHBIM onpoc
Tema 3.6 KonTpossHas pabora
Paznen 4, Tema 4.3 TectupoBanue

YcTHbI onpoc
MaremaTudecKuid JUKTAHT
[IpeacraBnenne pe3ynbTaTOB
MPaKTHYECKUX PadoT

Paznen 5, Tema 5.5 YcTHBIM onpoc
[IpencraBinenue pe3ynbTaToB
MPAKTUYECKUX paboT

Pasnen 6, Tema 6.5, TectupoBanue

Tema 6.9 YcTHIi onpoc
MaTteMaTU4eCKU JUKTAHT
[IpeacraBnenne pe3ynbTaTOB
MPAKTUYECKUX paboT

Paszgen 7, Tema 7.8, TectupoBanue

Tema 7.16 YcTHBII ompoc
MaremaTndeckuii JTUKTAHT
[IpeacraBnenne pe3ynbTaTOB
MPAKTUYECKHUX padoT
KonTponbnas pabota

Paszpnen §, Tema 8.3 TectupoBanue

YcTHBII onpoc
[IpencraBinenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KonrponsHas padora

Paznen 9, Tema 9.2, YcTHbIi onpoc
Tema 9.5, Tema 9.9 [IpescTaBieHne  pe3yJIbTaToOB
NPaKTUYECKUX paboT

Pazgen 10, Tema 10.1, TectupoBanue
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Tema 10.4, Tema 10.5,
Tema 10.6, Tema 10.7

VYerHbll onpoc
[IpencraBinenue pe3ynbTaToB
NPaKTUYECKUX paboT

OK 02. HUcnonp3oBats
COBPEMCHHBIC Cpe/acTBa
IOMCKa, a”ajmza u

UHTEpIpeTanuyu nHhopMaIuu,

Pazgen 9, Tema 9.1,
Tema 9.3, Tema 9.4,
Tema 9.7, Tema 9.8

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT

Pazgen 10, Tema 10.3,

VYcrHblii onpoc

u undopmanuonusle | Tema 10.5 [IpecTaBieHue  Pe3yJbTaTOB
TEXHOJIOTHH JIJIsl BBITIOJTHEHUS MPAKTUYECKHUX padoT

3aaq npodeccnoHaIbHON

JeSTEIbHOCTH

OK 03. [IInanupoBars wu | Pasznmen 1, Tema 1.4 [IpencraBienue pe3ynbTaToOB
pealln30BbIBaTh COOCTBEHHOE MPAKTUYECKHUX padoT
podecCHOHAIBHOE U | Paznen 9, Tema 9.1, TectupoBanue

JIMYHOCTHOE pazButue, | Tema 9.2, Tema 9.3, Y CTHBIH Onpoc

[pePUHUMATEIBCKYIO

ACATCIIbHOCTD B
npodeccuoHanbHON  cdepe,
UCIIOJIb30BATh  3HAHHS  T10

MmpaBoBO W (DUHAHCOBOU
IPAMOTHOCTH B  Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUsIX

Tema 9.5, Tema 9.6,
Tema 9.8

MaremaTHyecKui JUKTaHT
[IpencraBinenue pe3ynbTaToB
NPaKTUYECKUX padboT

Pazgen 10, Tema 10.5,
Tema 10.6

KouTposnpHas padora
[IpencraBieHne  pe3yabTaTOB
NPAaKTUYECKUX padboT

OK 04. S¢pdexkTuBHO
B3alMO/IEVICTBOBATh 3
paboTath B KOJUIGKTHBE W
KOMaH/1e

Paznen 1, Tema 1.2,
Tema 1.5

Bxo1HOM KOHTPOJIb

Pazgen 2, Tema 2.1 —
Tema 2.14

TecTtupoBanue

VYerHbli onpoc
IIpeacraBnenue pe3ynbTaTOB
IPAaKTUYECKUX paboT
KonrtponsHas pabora

Pazgen 3, Tema 3.1 —
Tema 3.6

YCTHBIN onpoc
[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTponbhas pabora

Pasnen 4, Tema 4.1,
Tema 4.2

YcTHBIN onpoc
IIpencraBnenue pe3ysnbTaTOB
NPaKTUYECKUX paboT

Pasnen 5, Tema 5.1,
Tema 5.2, Tema 5.3,
Tema 5.4, Tema 5.6,
Tema 5.7, Tema 5.8,
Tema 5.9

YcTHBIN onpoc
[IpencraBinenue pe3ynbTaToOB
MPAKTUYECKHUX paboT
KonTponbnas pabora

Pazgen 6, Tema 6.1 —
Tema 6.8, Tema 6.10

YcTHBIN onpoc
[IpencraBnenue pe3yibTaTOB
NPaKTUYECKUX paboT
Konrponsnas padora
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Paznen 7,
Tema 7.1 — Tema 7.7,
Tema 7.9 — Tema 7.15

IIpencraBnenue pe3ysbTaTOB

NPaKTUYECKUX paboT

Pazgen 8, Tema 8.1,
Tema 8.2, Tema 8.4

VYcrHblit onpoc
KounTponbhas pabota

Pazgen 10,
Tema 10.1 — Tema 10.4

MareMaTH4ecKuil TUKTAHT
VYerHbli onpoc

OK 05s.

YCTHYIO "
KOMMYHHKAITHIO Ha
rocyJIapCTBEHHOM
Poccuiickoit  ®enepauun ¢
y4eToM

Ocy1iecTBisITh
MUCEMEHHYIO

SA3BIKC

0COOEHHOCTEN
COLIMATILHOTO W KYJIBTYpHOTO

Pazgen 1, Tema 1.2,
Tema 1.5, Tema 1.6

Bxo1HOM KOHTPOJIb

Pazgen 2, Tema 2.1 —
Tema 2.14

TectupoBanue

VYcrHblii onpoc
[IpencraBienue pe3ysnbTaToOB
MPAKTUYECKHUX padoT
KonrponsHas pabora

KOHTEKCTa Paznen 3, Tema 3.1 — YcTHBIM onpoc
Tema 3.4 [IpencTaBieHue pe3yabTaTOB
MPAKTUYECKUX padoT
Pazgen 4, Tema 4.1 — YcTHBIN onpoc
Tema 4.4 [IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
Paznen 5, Tema 5.1, VYcrHblit onpoc
Tema 5.2, Tema 5.3, [IpencTaBieHue pes3yabTaTOB
Tema 5.4, Tema 5.6, IPAKTHYECKUX PAbOT
Tema 5.7, Tema 5.8, KonrtponsHas pabora
Tema 5.9
Pazgen 6, Tema 6.1 — YcTHBIM onpoc
Tema 6.8, Tema 6.10 IIpencraBnenre pe3ynbTaTOB
IPAaKTUYECKUX paboT
KonTponbnas padbota
Pazpen 7, IIpeacraBnenne pe3ynbTaTOB
Tema 7.1 — Tema 7.7, IPaKTUYECKUX paboT
Tema 7.9 — Tema 7.15
Pasnen 8, Tema 8.1, YcTHBIM onpoc
Tema 8.2, Tema 8.4 KonrponsHas pabora
Paznexn 10, MaremaTndeckuii JTUKTAHT
Tema 10.1 — Tema 10.4 YcTHBII onpoc
I[IK 1.2. PaspabareBate | Pa3gen 3, Tema 3.5, YcTHBIN onpoc
IIPOrpaMMHO-aINapaTHbIE Tema 3.6 MatemaTnueckuii AUKTaHT
uHTEepQeiich Pa3znen 4, Tema 4.3 YcTHBIN onpoc
MHUKPOKOHTPOJUIEPHBIX MareMaTuyeckuii TUKTaHT

CUCTEM Majoro U CpEeIHEro
MacimrTada CII0OKHOCTH

[IpencraBinenue pe3ynbTaToOB

MPAKTUYECKHUX paboT

Pazgen 5, Tema 5.5

[IpencraBinenue pe3ynabTaToB

MPAKTUYCCKUX pa60T
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Pasnen 7, Tema 7.8

VYerHbll onpoc
TectupoBanue

Pazgen 8, Tema 8.3

[IpencraBienue pe3ysnbTaToOB
MPAKTUYECKUX paboT

IIK 2.2. BpIomHATE pabOTHI
1o JIOKYMEHTHPOBAHUIO
(GYHKIMN CHCTEMBI

Pazgen 6, Tema 6.5,
Tema 6.9

TectupoBanue

VYcrHblii onpoc
[IpencraBinenue pe3ynbTaToB
NPaKTUYECKUX paboT

Pazgen 7, Tema 7.16

VYerHbli onpoc

KonrponsHas pabora
[IpencraBnenne pe3ynbTaToOB
NPaKTHYECKUX padoT

Pazgen 9, Tema 9.2,
Tema 9.5, Tema 9.9

MaremaTuueCKuil TUKTAHT
[IpencraBinenue pe3ynbTaToB
NPaKTUYECKUX padboT

Pazgen 10, Tema 10.1,
Tema 10.4, Tema 10.5,
Tema 10.6, Tema 10.7

VYerHbli onpoc
MaremaTudecKui JTUKTAHT
[IpeacraBnenne pe3ynbTaTOB
MPaKTHYECKUX PadoT

Tumnosble 3a1aHus 1J151 OLEHKU OCBOCHUS Y4eOHOIr0 npeaMeTa (TeKyuii

KOHTPOJIb)

Tunosble 3aaHUs YCTHOI'O o1mpoca

0 1 N L WD~

. Onpenenute BUL. ..

. Chopmynupyiite onpeaeieHUue OHATHUA. . .
. Ha3zoBuTe U3BeCTHRLIE BAM CBOWCTBA. ..

. HazoBuTe MeTOABI peLICHUS. . .
. Ykaxute 00J1acTh MPUMEHEHHUSI. . .

. Onumure AJITOPUTM HAXOXIACHUA. . .

. ChopmynupyiiTe mpaBuiIo HAXOXKACHUS. . .

9. Kakas (opmyia mo3BossieT HalTH. ..

10. HazoBuTe 37€MEHTBI, COCTABIISIONIUE QUTYDY.

. OnumTe cBoiicTBa GyHKUMHU, UCTIONB3Ys €€ rpaduK.

Tunosbie 3aJaHUA MAaTEMATH4YCCKOI0 JTUKTAHTA

1. [IpuBenuTe NMOJIHYIO KIIACCUPUKALIUIO. . .

2. Chopmynupyiite onpeaeieHue. ..

3. 3anuiute Gopmydy...

4. 3anuimuTe aNropuTM HAXOXKICHHUS. . .

5. OnumwuTe CyTh METOAA. ..
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6. Ilpomomxure mnpennoxenue. (Hampumep, ecnum aBe mnapasielibHbIE
MJIOCKOCTH MEPECEUCHBbl TPEThEU, TO JIMHUU NIEPECCUCHUS. . .)

7. IlocTpoiiTe rpaduk GyHKIIUN U 3aMHUIIATE €€ CBONCTBA.

8. Hauepture durypy u 3anummTe e€ 3JIeMEHTHI.

9. BepHo 1y, yToO...

10. CkOJBKO CYIIECTBYET CIIOCOOOB...

TunoBoe TecTOBOE 3aJaHNeE

1 TecToBbI€ 3aaHUSI OTKPBITOTO THIA!

— JIOTIOJIHEHHS;

— CcBOOOIHOTO U3JI0KEHUS.

2 TecToBbI€ 3a/1aHKs 3aKPBITOrO THUIA!

— aJbTEPHATUBHBIX OTBETOB

— MHO>KECTBEHHOTO BBIOOPA;

— BOCCTAHOBJICHUSI COOTBETCTBUS;

— BOCCTaHOBJICHHE MOCIIEIOBATEIIBHOCTH.

Tunossle 3a1a4uu ¢ MPo¢eCcCHOHATILHOM HANIPABJICHHOCTHIO

l) npuMeHATh TPOM3BOAHYIO MpPU pEIIEHWH 337a4 Ha HauOojbllee U
HalMEHbIIEE 3HAUCHUS;

2) IpUMEHATh TPOU3BOJHYIO TPU pEHIEHHH 3aJad T'€OMETPUUYECKOTO
COJIEp KaHUS;

3) IpUMEHSATH MPOU3BOIHYIO MPU PELIEHUH 33/1a4 (PU3UUECKOrO COJIEPKaAHMUS;

4) npUMEHTh ONPENCHEHHBIM HMHTErpan s HAaXOXKJICHUS IUIoNaaen
KPUBOJMHENHBIX Tpaneuuii u oOBEMOB TeJl BpalleHUs MNpPU PELICHUH 3aaady
r€OMETPUYECKOTO COJIEPKAHUS;

5) IpUMEHATH ONpPEAENEHHBIA HHTETpal MPHU PEIICHUH 3a7a4d (PU3NIECKOTo
COJIEp KaHUS;

6) pemath 3a4a4u, UCIOJIb3ys MIPOLIEHTHBIE BEIYUCIICHUS;

7)peuiath TEKCTOBBIE 3aJaud MPO(ECCHOHATBLHOTO COACPXKAHUS Ha
COCTAaBJICHUE YPAaBHEHUI, HEPABEHCTB, CUCTEM YPABHEHUM U HEPABEHCTB;

8) mpuUMEHATh (GOPMYJIbI 111 HAXOXKJICHUSI DJIEMEHTOB MHOTOI'PAaHHUKOB MPH
penieHnu 3a1a4 npopeccuoHaNbHOW HANIPaBICHHOCTH;

9) npuMeHaTh (HOpMyINBI 1T HAXOXKICHUS TUIOMIAJEH TMOBEPXHOCTH U
00BEMOB MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS TIPU PEIICHUH 3a/1a4.

10) mpumensaTe  GopMyJIbI M METOJbI TEOPUU  BEPOSITHOCTEH U
MaTeMaTUYECKOW CTATUCTUKH MPU PEUICHUHU 3a/a4.

IIpakTuyeckas padora Nel.
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Bbino/iHeHHe [JeMCTBMH ¢ PalMOHAJIbLHBIMUA 4YucjaaMu. Pemenue
PALMOHAIBHBIX YPABHEHHI, HEPABEHCTB, CUCTEM YPABHEHHIl U HEPABEHCTB
NepPBOil CTENEeHU

3aganue.

1. BpryuciauTe 3HaUEHUE YUCIOBOTO BBIPAXKEHUS.

2. Peminth ypaBHEHUS NIEPBOM CTETICHMU.

3. Pemnth HEpaBEHCTBA MEPBOM CTENEHHU.

4. PemlInTh CUCTEMBI YPAaBHEHU U HEPABEHCTB MEPBOM CTETIEHHU.

IIpakTuyeckas padGora Ne2.

Pemienne pauMoOHAJIbHBIX YPABHEHUI, HEPABEHCTB, CUCTEM YPABHECHU U
HEPABEHCTB BTOPOH CTENEeHU

3ananmue.

1. Pemmth ypaBHEHUSI BTOPOW CTEIICHHU.

2. PemuTh HEpaBEHCTBA BTOPOM CTEIIECHHU.

3. Pemmmthb cucTeMsl ypaBHEHUI U HEPABEHCTB BTOPOMl CTETICHH.

IIpakTnuyeckas padora Ne3.

Pemenue 3aga4 ¢ nOMOIIbI0 MPOLEHTHBIX BHIYMCJICHUH

3ananue.

1. 3agaya Ha HaX0KJIEHUE HAJIOTOBBIX BBIYETOB.

2. 3aaya Ha BEIYMCIIEHUE CKUIOK.

3. 3amaya Ha KPEAUTHI.

4. 3agada Ha CIIABHI.

IIpakTnueckas padora Ned.

IIpeoOpa3zoBanue U BLIYUCICHHE YMCIOBbIX 3HAYCHHUH aJIredpandecKkux
BbIPA’KeHUH, COiepKalIUX KOPHHU n-0i creneHu (n€ N)

3aganue.

1. Haittn 3HaueHME BBIpaKEHUS, COAEPIKAIIETO KOPHU N-OU CTENEHMU.

2. YIpOCTHUTH BBIPAXKEHUE, COIEPIKAILIEE KOPHH N-0M CTENEHH.

3. YopocTtuth BhIpaKE€HUE U HAWTH €ro 3HaY€HUE MPHU 33JJaHHOM 3HAYEHUU
NIEPEMEHHBIX.

IIpakTnueckasi padora NeS.

IIpeoGpa3oBanue BbIpa:KeHMil, COAEPKAIIMX CTENEHH ¢ PALIHOHAIBHBIM
nmoKasarteJsjieM

3ananmue.

1. Haiftn 3HaueHHE BBIPAXKEHHUSI, COAEPHKAIIETO CTEIEHU C PAlMOHAJIbHBIM
MOKA3aTEIIEM.

2. YOpocTUTh BBIpaXKEHHE, COJEpXKAIIEe CTENEHU C pPalUOHAIbHBIM
IIOKA3aTEIIEM.
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3. YnpocTuTh BBIPAKEHUE M HAWTHU €r0 3HAYEHHUE NP 33JaHHOM 3HAYECHHUU
IIEPEMEHHBIX.

IIpakTuyeckas padora Ne6.

PemieHne MppanMoOHAIbHBIX YPaBHEHU I

3ananue.

1. PemmmTh uppanioHaJIbHbIE YPAaBHEHUSI METOJOM BO3BEACHUSA B OOHY U TY
e CTeTleHb 00enX yacTel ypaBHEHHUS.

2. PemuTh nppanyoHaIbHbIE YPABHEHUSI METOJOM 3aMEHbBI IEPEMEHHOI.

IIpakTnuyeckast padora Ne 7.

Pemienne nokasarejbHbIX YpaBHEHUM, CUCTEM YPABHEHHH

3ananue.

1. Pemmts npocTeiiime noka3aTenbHbIe ypABHEHUS.

2. PemmnTh NoKa3aTeabHbIE YPaBHEHUS Pa3IMYHbIMA METOJAMU.

3. Pemmmth cucTeMsl ITOKa3aTeNIbHBIX YPaBHEHUN.

IIpakTnueckast padora Ne 8.

Pemienune nokasarejibHbIX HEPAaBEHCTB

3ananue.

1. Pemnth npocTenmme noka3areyibHbIe HEPaBEHCTBA.

2. PemnTh HEPABEHCTBA PA3IMYHBIMUA METOIAMM.

3. Pemmmth cucTeMbl TOKA3aTeIbHBIX HEPABEHCTB.

IIpakTnueckas padora Ne9.

Berunciaenue Jorapupma qucja. Jlorapudmupoanue 7|
MOTEHIMPOBaHKE aJNredpanyecKuX BbIPaKeHUM

3ananue.

1. Beruucnuth gorapu@msel yncia.

2. ITponorapudmMupoBath aJire0pandecKkue BhIPaKeHUSI.

3. Haiftu yncna no ux norapudmam.

IpakTnueckas padora Nel0.

Peurenue jorapupmuyecKux ypaBHeHHH, CUCTEM YPaBHEHUI

1. Pemmth npocteitine norapuMuueckiue ypaBHEHHUS.

2. Pemuts norapudmudeckue ypaBHEHHs pa3IMuHbBIMU METOJIAMHU.

3. Pemuth cuctemsl Jorapu(pMUYecKux ypaBHEHHM.

IIpakTnueckas padora Ne 11.

Pemrenue jiorapupMmuyecKux HepaBeHCTB

3aganue.

1. Pemmth mpocTeitmue gorapudMudeckiue HepaBeHCTBA.

2. Peminth HEPABEHCTBA PA3JIUYHBIMU METOAAMU.

3. PemuTh cucTemMbl HEPABEHCTB.

IIpakTnueckas padora Nel2.
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BbinoJiHeHue 1eMCTBUMH HA/l BEKTOPaAMH B IIPOCTPAHCTBE

1. Jan xy6. Haiftu BeKkTOp, paBHBIN CyMMe/pa3HOCTH BEKTOPOB, COJIEPKALITIX
CTOPOHBI KyOa.

2. BBINIOTHUTH YMHOKEHNE BEKTOPA HA YUCIIO.

3. HaliTu ckansipHO€ NPOU3BEIECHUE BEKTOPOB.

4. Haittu yroJ1 MeXay BEKTOpPaMHU.

IIpakTnueckas padora Ne 13.

Ilpumenenne MeToAa KOOPAMHAT TMPH PEHIEHMH  NPAKTHUKO-
OPUEHTHPOBAHHBIX 33124

3aganue.

1. BeunCIUTh paccTOsIHUE OT TOYKH JO MIIOCKOCTH.

2. B ky0e HaliTH yroyl MexIy MpsSIMbIMHU.

3. Haiitu yriibl MeX]ly IPSIMBIMU T10 33/IaHHBIM TOYKaM IIPOCTPAHCTBA.

IIpakTnueckas padora Nel4.

IIpeoGpa3zoBanue " BbIYHCJ/ICHHE YHUCJIOBBIX 3HAYECHUI
TPUTOHOMETPUYECKMX  BBIPA’)KEHU €  HMCHOJb30BAHHEM  OCHOBHBIX
TPUTOHOMETPHUYECKHX TOXKIECTB

3ananue.

1. YopoCcTUTh TPUTOHOMETPUUYECKUE BBIPAKEHUS.

2.1lo 3amaHHOMYy 3Ha4yeHWIO (YHKIMM HAUTH 3HAYEHHUS] OCTATbHBIX
TPUTOHOMETPUUECKUX (PYHKITHH.
3. HaiiTu 4yncnoBbl€ 3HAUEHUS] TPUTOHOMETPUUYECKUX BBIPAKECHUI.

IIpakTnueckas padora NelS.

Onucanue NPOM3BOACTBEHHBIX IPOLECCOB € MNOMOIULI rpadukoB
GyHkuumii

3ananue.

1. Ha pucynke nzo0pakéH rpaduk 3aBUCUMOCTH KOOPAHHATHI OT BPEMEHH
kojeomomerocs Tena. [lo rpaduky onpenenuts: 1) amrmummryay kKoseOaHuii; 2)
nepuoJi Kojaebanwuii; 3) yacToTy KoyieOaHuii; 4) 3anmucaTh ypaBHEHHE KOOPAMHATHI

2. 'apmoHMueckoe KoJjieOaHWE OIUCHIBAETCS ypaBHEHHEM. Yemy paBHBI
LUKIJIMYECKasi 4acToTa KoJeOaHuil, InHelHas yacToTa KojeOanuii, HayaiabHas (asza
KOJIeOaHM1?

3. B p2ieKkTpu4ecKoll Ienu NEepPEeMEHHOro0 TOKa MpPOXOAUT ToK. JlaHo
MTHOBEHHOE 3HAYE€HHE €ro B YKa3aHHbIM MOMEHT BpeMmeHu. OnpenenuThb
aMIUIMTYTHOE W JIEMCTBYIOIIEE 3HAYCHUE TOKA, YaCTOTYy W YIJIOBYIO 4YacTOTY.
[TocTpouTs Tpadvik UBMEHEHHS TOKA BO BPEMEHH C YKa3aHHBIM ITEPHUOIOM.

IIpakTuyeckasi pabora Nel6.

Pemenne TpMroHOMeTPUYECKUX YPABHEHH OCHOBHBIMHM METOAAMM

3aganmue.
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1. Pemmts npocreiiiiee TpUroHOMETPUIECKOE YPABHEHUE.

2. PeminTh TPUTOHOMETPUUIECKOE YPABHEHUE METOAOM 3aMEHBI IIEPEMEHHOM.

3. PemuTh TPUTOHOMETPUYECKOE YPABHEHHWE METOJOM PAa3JIOKEHHsS Ha
MHOKHUTEJIN.

4. PemiuTh OTHOPOJHOE TPUTOHOMETPUUECKOE YPABHEHUE.

IIpakTuyeckasi pabora Nel7.

Pemienue HepaBeHCTB METOI0M HHTEPBAJIOB

3ananmue.

1. Pemnuth HEpaBeHCTBA METOIOM UHTEPBAJIOB.

IIpakTnyeckas padora Nel8.

Pemienne 3amad  (Gu3MYECKOro COJepKAHUSA C I[OMOIIBI0 IEepPBOH
MPOU3BOAHOM

3ananme.

1. HaxoxneHre MTHOBEHHOM CKOPOCTH MaTE€pUaIbHON TOYKH.

2. HaxoxaeHue CUIIbl TOKa B YKa3aHHBIA MOMEHT BPEMEHH.

3. Haxox/1eHre MOMEHTA BPEMEHU 110 YKAa3aHHOMY 3aKOHY.

4. Haxox1eHue BETMYMHBI CUJIBI.

IpakTnyeckas padora Nel9.

Hccnepobanue (GyHKUMHA M NOCTPOCHHE HMX IPa@uKOB € MOMOIIbIO

MPOU3BOAHOU

3aganue.

1. [loctpouts Tpaduku MHOTOWIEHOB C MCIOJIb30BAHMEM armrmapara
MaTeMaTHYECKOTO aHAJIN3A.

IIpakTnueckas padora Ne20.

HaxoxkaeHue ONTHMAJBHOIO pe3y/ibTara ¢ MOMOLIbIO NPOU3BOAHOM B
NMPAKTHYECKHUX 3a1a4ax

3aganue.

1. Haiitu Hanbobliee 1 HaMMEHbIIIee 3HAYCHUS (DYHKITMH Ha OTPE3KeE.

2. Yucno 3anucaTe B BUJAE NPOU3BEACHUS ABYX MOJOKHUTEIBHBIX YHCET,
CyMMa KOTOPBIX HAUMEHBIIAS.

3. 13 Bcex MpsAMOYTrOJIBHUKOB JAaHHOTO MEPUMETPA HAUTH TOT, y KOTOPOIO
IUIOINAAb HAanOOJIbIIAs.

4. 3ak0OH TPAMONMHEHHOIO IBWKEHMS Tella 3aJaH ypaBHeHueM. Haiitn
MaKCHUMAJIbHYIO CKOPOCTh ABUKEHHUS Tena (t — B CeKyHIax).

IpakTnueckas padora Ne2l.

Pemienue 3agay NPUKIAJTHOIO XapakKrepa Ha BbIYHMC/JIeHHEe 00bEMOB
reoMeTpU4YeCcKHUX TeJl

3aganmue.
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1. Ilpu cTpouTenbCTBE qO0Ma HCIOJIB3YETCs JEPEBSHHBIN Opyc, MMEIOIIMA
dbopmy TpeyroapHOW Tipu3Mbl. Kakod mmuHBI Oymer Opyc, e€cim Ha  €ro
M3rOTOBJICHHE 3aTPAy€HO TAaHHOE KOJIMYECTBO JepeBa?

2. Kupnina  umeer ¢opMy NOpSAMOYrojbHOTO  Napajulefienurnena ¢
u3MepeHusiMu. Jlana ero rmioTHocTs. Haltu ero maccy.

3. KoHnueckass Kyda 3€pHa HMMEET OIPEIEIEHHYIO BBICOTY, a JUIMHA
OKPY’KHOCTH OCHOBaHHUs M3BecTHA. CKOIBKO TOHH 3€pHa B Kyde, eciu mMacca 1 m?
3epHa U3BECTHA?

4. I1le6eHb yKIAIBIBACTCS B Kyqy, UMEIOIIYIO (hOPMY MPABWIIBHON TUPAMU/TBI
C M3BECTHOM NIWHOW OCHOBaHHWSA. Kakoil BBICOTHI JOJDKHA OBITH Kyda, 4TOOBI €&
00BbeM ObLT paBEH JAHHOMY 3HAYEHUIO?

IIpakTnueckas padora Ne22.

Pemenne 3a1a4 NpUKJIAAHOTO XapaKTepa Ha BbIYHUCJICHHE IUIOMIANEH
IOBEPXHOCTEH reOMETPUYECKUX TeJl

3ananue.

1. CKOnbKO TOHATOOMWTCS JUCTOB [JIsi BHYTPEHHEH OTHENKU 3JaHus,
MMEIOIIET0 (OpMY NPSIMOYTOJIBHOTO NapajljIesIeHIea.

2. CKOJIBKO KBaJpaTHBIX METPOB JKECTHU HU3PACXOJOBAHO HA U3TOTOBJICHUE
OTIPEJICTICHHOTO KOJIMYECTBA KOHCEPBHBIX OaHOK.

3. Kpsima npuctpoitku goma umeeT GopMy MpaBUILHON MIECTUYTOILHOM
nupamMubl. Beraucinre, CKOJbKO HEOOXOIUMO KYMUThH JUISl TIOKPBITHS KPBIIIH
JUCTOB mudepa.

IIpakTnueckas padora Ne23.

Pemienne 3a1a4  reoMeTpHYeCKOro  COJCPKAHUS €  MOMOLUBIO
onpeaeJéHHOr0 HHTerpaJja

3ananue.

1. Beraucnute miomaas GUrypsl, OrpaHUYEeHHON JTMHUSMH.

2. Haditi muomanp, 3aKIr0uE€HHYI0 MEXK Ty Iapadoiamu.

3. Haiitu ¢ moMOUIbI0 ONPeIeIEHHOT0 HHTErpala JUIMHY TyTH.

4. BBIYUCIUTH TUIOIIA/Ib TOBEPXHOCTH, OOPa30BaHHOM BpAIlICHUEM BOKPYT
OCH JIMHUEM.

5. Haiitu o06bem Tena, oOpa30BaHHOIO BpalleHUEM BOKPYT OCH (PUTYPBI,
OTpaHUYCHHON JTUHUSMHU.

IIpakTnueckas padora Ne24.

Pemienne 3a1a4 (pu3n4ecKoro coaep;KaHusi ¢ MOMOLUBIO OINPeIeTEHHOI 0
HHTerpaja

3aganmue.

1. laHa ckOpoCTh ABWKEHUA TOYKM. HalTu myTh, NMPOWJICHHBIA TOUYKOMN
OIPEICIIEHHBIN OTPE3OK BPEMEHHU.
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2. Ilpyxuna pactsaruBaeTcss moja JeWctBueM cuibl. Kakyio paboty
IIPOU3BOJIMT 3Ta CUJIA, PACTATUBAS IPYKUHY ?

3. Haiitu neHTp Macc OJJHOPOAHOM TNTACTUHKHU, OTPAHUYEHHOW JINHUSMM.

IIpakTnuyeckas padora Ne25.

CocraBJienne Ta0 M1 ¥ JUATPAMM HA NMPAKTHKE

3ananmue.

1. ITpoananu3upoBath 1UarpaMMy U OTBETUThH HA BOIIPOCHI.

2. Ilo panHOW TabnuIle MPOAHAIU3UPOBATH MOTYYEHHYIO HMHGOPMALMIO U
yKa3aTb HEBEPHOE YTBEPKICHUE.

3. Jlano pacnpezaeneHue npusHaka X, MOJTYUYEHHOE MO N HAOJIOACHUSM.
Heo0xoaumo: MOCTpOUTh TMCTOTPAMMY, KYMYJISTY U 3MIUPHYECKYIO (DYHKIUIO
pacrnpeneseHusl.

IIpakTnueckas padora Ne26.

IIpumeHeHre BEepPOSITHOCTHBIX METOAOB INPH PEHICHHMH NPAKTHYECKUX

3aga4

3ananue.

l. PemmuTe 3amaum ¢ MCHOJNB30BAHMEM KJIACCHYECKOTO  ONPEACIICHUS
BEPOSTHOCTH.

2. Pemmths 3ajauu C HKCIOJIB30BAHUEM TEOPEM CIIOKEHUS U YMHOKECHHS
BEPOSITHOCTEN.

4. PemuTh 3a7jaud C MCMOJb30BaHUEM (POPMYJ TMOJTHOM BEPOSTHOCTU U
baieca.

IIpakTnueckas padora Ne27.

HaxoskaeHue 4YHCI0BBIX XApPAKTEPUCTHK [IMCKPETHOM CJOy4YalHOH
BeJIMYMHBbI

3ananue.

1. CocTaBUTh 3aKOH pacnpeaesieHUs] JUCKPETHOW CITy4ailHON BETUYUHBI.

2. HaiiTu MaTeMaTH4yecKoe OXKUAaHUE, AUCIIEPCHIO, CPETHEE KBAIPATUUECKOE
OTKJIOHEHUE.

IIpakTnueckoe 3ansaTue Ne28.

Pemenne cucrem JIMHEHHbIX YPABHEHUH

3ananmue.

1. Pemuth cucremy JIMHEMHBIX ypaBHEHU MeToaoM Kpamepa.

2. Pemmtsh cucTeMy JUHEHHBIX ypaBHEHUI MeTOI0M [aycca.

IIpakTnueckoe 3ansaTue Ne29.

Pemenue 3aga4 ¢ npuMeHEeHUEM aJIredpbl MATPHULL

3aganmue.

1. OnpeaenuTe TOKM BO BCEX BETBSIX AJIEKTPUUYECKOW ILEMU C MOMOILIBIO
CHUCTEMBbI JIMHEUHBIX YPABHCHUU.
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IIpakTuueckasi padbora Ne30.

BoinosiHeHHe pacyéToB ¢ MOMOIIBI0 KOMILIEKCHBIX YHCeJ

3aganue.

1. Halitn cyMMy 1 IPOU3BEAECHUE KOMIUIEKCHBIX YHCEL.

2. HaiiTu pa3HOCTb M YaCTHOE KOMIUIEKCHBIX YUCEI.

3. Pemth KBajpaTHOE ypaBHEHUE.

4. Bo3BeCTH KOMIUIEKCHOE YUCJIO B CTETICHb.

5. llpencraBuTh B TPUTOHOMETPUYECKOW (OpME KOMIUIEKCHOE YHCIO.
BremmonHuTh apupMeTnieckue IeHCTBUS ¢ KOMIJIEKCHBIMU YHCIIaMHU.

IIpakTnyeckas padora Ne3l.

IIpumenenue rpagoB Kk pelieHuIo 3a1a4

3ananme.

1. ITouck kpaT4ailliero myTH.

2. ITorck MaKCUMaJIBHOTO ITOTOKA.

3. Ilonck MUHUMAIBHOTO OCTOBHOTO J€pEBa.

4. Pacnipenenenue pabouunx.

IIpakTnueckas padora Ne32.

HaxoxeHue cpeqHHUX XAapaKTEePUCTHK, HAOJII0JaeMbIX [JAaHHBIX Ha
MPaKTUKe

3ananme.

1. Umeetcst BBIOOpKa, comepxkarias 30 YHUCIOBBIX 3HAYEHUH HEKOTOPOTO
IPU3HAKA CIIy4YalHOW BEJIWYUHBI X.

[TocTpouts: 1) crarucTuyeckoe pacnpeneneHue BBIOOPKHU; 2) MOJIUTOH
4acToT; 3) AMIUPHUYECKYIO0 (PYHKIUIO pacupeneiaeHus; 4) UHTepBAIbHBINA pAll; S)
TUCTOTPAMMY YacTOT; BBIUUCIUTH: 6) BBIOOPOUHYIO CPEIHION; 7) BBHIOOPOUYHYIO
Jucriepcuio; 8) BRIOOPOUYHOE CpeiHee KBaJIpaTUUECKoe OTKIoHeHue; 9) moay; 10)
MEJIMaHy.

IIpakTnueckas padora Ne33.

IIpumenenne nuarpamm Diliepa—BeHHa sl pelleHHE TEOPETUKO-
MHOKECTBEHHBIX 327a4 NpodecCHOHAJIBLHOW HANPABJIEHHOCTH, 3a]a4
UHPOPMATUKHN M JAPYIHMX YYeOHBIX JUCHHUIJIMH U ISl ONMUCAHUA PeabHBIX
NMPOLECCOB U SIBJICHUM

1. OcyiiecTBUTH Onepaliy HaJl MHOKECTBAMU.

2. 3agansl MHOkecTBa A, B, C, U. Haiiti MHOXKecCTBA...

3. PemuTh 3a7a4M ¢ HOMOILBIO AUarpamm Diliiepa-BenHa.

IpakTnueckas padora Ne34.

Pemenue 3a1a4 NpUKJIaHOTO XapaKTepa

3aganmue.

1. CocTaBuTh ypaBHEHHE MO JAHHOMY YCJIOBUIO M PEUIUTH 3aa4y.
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2. CocTaBuTh HEPABEHCTBO IO JAHHOMY YCJIOBUIO U PEIINTH 3a/1a4y.
3. CocTaBUTh CUCTEMY YPAaBHEHHUH 110 JAHHOMY YCIIOBHUIO U PEIIMTH 3a7a4y.
BxoaHo# KOHTPOJIb

1. HaiiTu 3Hau€HHE YMCIOBOTO BBIPAKEHUS.

2. YCTaHOBUTH COOTBETCTBUE MEXAY TpadrkaMu GyHKUIUSIMHU U HOpMYyIIaMH,
KOTOPBIE UX 3a/IAK0T.

3. HaiiTu BenmnuuHYy 10 3aIaHHOM (hopmyJie.

4. PemuTh TUHEHHOE YpaBHEHHUE.

5. Pemnth MTMHEMHOE HEPABEHCTBO.

6. Peminth KBagpaTHOE YpaBHEHHE.

7. PemnTh KBaJIpaTHOE HEPABEHCTBO.

8. Pemuth 3aauy Ha apu(pMETHUYECKYIO IPOTPECCHIO.

Kontpoabnas padora Nel

1. IMocTpouth rpaduk KBajapaTUYHOW (PYHKIIMU M OMUcCaTh €€ CBOMCTBA:
0o0JacTh OMpEJENICHUsl, MHOXECTBO 3HaueHUW GyHKUMHU, HYIH (QyHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, YETHOCTH/HEYETHOCTD, IPOMEKYTKU BO3pACTaHUS
U yObIBaHUS.

2. HaiiTu 3Ha4€HnEe YUCIOBOTO BBIPAXKEHUS.

3. PemuTh TEKCTOBYIO 3a/1a4y Ha MPOLEHTHI.

4. PemuTh poOHO-pallMOHANIBHOE YpaBHEHHE.

5. PemmTh 3a/1a4y Ha r€OMETPUUECKYIO IPOTPECCHIO.

Kontpoabnas padora Ne2

1. HaliTn 3HaYeHHs YHUCIOBBIX BBIPAKECHUM, COJEpKAUIMX KOPHU N-U
CTEIICHH.

2. HailTu 3Ha4YeHUs YHCIOBBIX BBIPAKEHUM, COJEPKAIMIMX CTEINECHU C
palMOHAJIbHBIM [TOKA3aTEIIEM.

3. PemuTh uppanmoHaabHOE YpaBHEHHE.

4. PemnTh MOKa3aTelIbHOE YPaBHEHUE.

5. Haiitu norapudmel gncna.

6. Peminth norapupmMuyeckoe ypaBHEHHE.

Konrpoabnas padora Ne3

1. Yepe3 BepuIMHY NOPSMOYTOJIBHOIO TPEYTOJIbHHUKA MPOBEACHA IpsAMasd,
NEPIEHINKYJISIpHAsT K IUIOCKOCTH JTOTO TpeyrojbHHKa. Haiiaurte yka3aHHbIE
PacCTOSIHUSL, €CJIU U3BECTHBI JJIMHBI KATETOB.

2. lansl Touku A u B. Haiinure nimHy BexkTopa AB.

3. HailiTu yros Mexy BEKTOpaMH, €CJIM U3BECTHBI UX KOOPAUHATHI.

4. HaiiTn 3HaY€HHE TPUTOHOMETPUUECKOTO BBIPAKEHHUS.

5. YOpocTuTh TPUTOHOMETPUYECKOE BBIPAKEHHE.
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6. [Io taHHOMY 3HaUYE€HHUIO TPUTOHOMETPUUECKON (DYHKIIMM HAWTH 3HAYEHUS

OCTaJbHBIX TPUTOHOMETPHUUECKHUX (DYHKITHIA.
Kontpoabnas padora Ned

1. PemuTh npocrenmme TpUroHOMETPUIECKNE YPAaBHEHMUS.

2. PeminTh TPUTOHOMETPUUECKOE YPABHEHUE METOJIOM 3aMEHBI IEPEMEHHOM.

3. Haiitu npousBoiHbIC (DYHKITUMA.

4. HaiiTi 3HaueHHEe MPOU3BOTHON (PYHKIIMH B TOUKE.

5. HailTu CKOpPOCTh M YCKOPEHHE TOYKM B MOMEHT BpPEMEHH, €CIM OHa
JIBHWKETCS IPAMOJIMHENHO T10 3aKOHY.

6. Haiitu HanGosbiiee 3HaYeHUE (PYHKITMN HAa OTPE3KeE.

KonTpouabHasi padora NeS

1. Pemmts 3a1a4y Ha HAXO0XKACHHE IUIOIIA A TOBEPXHOCTU IPU3MBI.

2. PemnTs 3a7auy Ha HaXOX/A€HUE 00BEMA KOHYCA.

3. Haiitu HeolpeaeIeHHbIE HHTETPAJIBI.

4. HaiiTu orpeieJIeHHbIE UHTETPAJIbI.

5. Haiitu myomaas KpUBOJIMHEWMHON Tpaneuuu ¢ MOMOIIBIO OMPEAEIEHHOTO
WHTETrpaa.

6. Haiitu myTh, IPOMIAEHHBIN TEJIOM, €CIU U3BECTHA 3aBUCUMOCTH CKOPOCTH
OT BPEMEHHU.

Kontpoabnas padora Ne6

1. HaifTu BepoATHOCTH COOBITUA C TIOMOIIBIO TEOPEM CJIOKEHUS H
YMHOKEHUS BEPOSATHOCTEM.

2. HaiiTu BepoATHOCTb COOBITHS IO POPMYJIE MTOTHON BEPOSITHOCTH.

3. IlpencraButh pAanHble B Tabmuue. Hailitu cpennee apudmeTudeckoe,
MeauaHy, HauOosblllee UM HauMEHbIIee 3HAYeHHUs, pa3Mmax, JIUCIEPCHIO,
CTaHJApTHOE OTKJIIOHEHUE YUCIIOBBIX HA0OPOB.

4. Haiitu cymMMy, pa3HOCTb, IPOM3BEICHUE U YACTHOE KOMILIEKCHBIX YHCE]L.

5. Pemnts TEKCTOBYIO 3a/1a4y.
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5. OHEHOYHBIE MATEPHAJIBI JIJISI TIPOMEXYTOYHOM
ATTECTALIMA 11O YYEBHOMY IIPE/METY

[IpenMeToM OLICHKH SBISAIOTCA YMEHUS W 3HaHuA. [IpoMexxyrouyHas
arrectanus no yueonomy npeamery OOIly.07 MartemaTrka npoBoguTcs B popme
’K3aMeHa B KOHLIE BTOPOI'O CEMECTpa.

ConepxaHvue  SK3aMEHAllMOHHBIX  3aJlaHUM  OXBAaThIBAET  OCHOBHBIEC
JTUAAKTUYECKUE €IUHUIIbI, U3YyYEHHBbIE CTYJECHTAaMHU B COOTBETCTBUM C pabouei
nporpammoit o yuednomy npeamety OOIly.07 Maremartuxka.

O0bem 3aaHuil pacCYMTaH HA BBHIIIOJIHEHHUE UX B T€UEHUE 3 4acoB 55 MUHYT.
Ha sk3amene Oyznet 4 BapuanTa. JleMOHCTpallMOHHBIN BapuaHT MpeAHA3HAYECH IS
TOro, 4ToOBl JaTh MPEICTABICHHE O CTPYKType OyIyIIMX 3K3aMEHAIIMOHHBIX
MaTepHaloB, KOJIUYECTBE 3a7aHuil, ux (opme, ypoBHE CIOKHOCTA. OH TOMOMKET
BBIPA0OTaTh CTPATETHIO MOATOTOBKHU K 9K3aMEHY MO MaTEeMaTHUKeE.

DK3aMeHalMOHHAs KOHTPOJIbHAs pad0Ta COCTOUT U3 IBYX YACTEH: COCTOUT U3
gactd A u yactu b. Yacte A BKkIItO4aeT B ceOs 12 3amaHuii 6a30BOro ypoBHS 10
MaTepuaity Kypca MaTeMaTUKH, TPEOYIONUX KPAaTKOro MMCbMEHHOTO TIOSICHEHUS K
BHITIOJIHEHUIO 3afaHusi. Yacte b coctouT u3 6 0osee CIOXKHBIX 3aJaHUl 110
MaTepuay Kypca MaTeMaTHKH, TPEOYIOMIMX MOAPOOHOT0 MUCHbMEHHOTO MOSCHEHUS
K BBITIOJIHEHUIO 3a/I1aHUS.

[Ipouenypa npoBeaeHs] MUCbMEHHOTO PK3aMEHa N0 MaTEMAaTUKE COCTOUT B
CJIEIYIOLIEM:

— o(opmiieHHE TUTYIBHOTO JIUCTA YK3aMEHAITMOHHON paboThI;

— MHCTPYKTaX IO TEXHOJOTHUU BBIMNOJHEHUS MHUCHbMEHHOW KOHTPOJBHOMN
paboTHI;

— pa3jaaya S5K3aMEHallMOHHBIX MAaTEPUAJIOB CTYACHTAM;

— BBINIOJIHEHUE 33/IaHUI HA YEPHOBUKAX;

— o¢opMIJICHHE YUCTOTO BapuaHTa MUCbMEHHONW KOHTPOJILHON PabOThI;

— CaMOCTOSITEJIbHAsl IPOBEPKAa CTYIECHTAaMU BBINIOJIHEHHOW KOHTPOJIBHOM
paboTHI.

[TucemeHHas sKk3aMeHalMoOHHas paboTa Ao KHA OBITh BBITIOJIHEHA AKKYPATHO
JUIIb CUHEW WM 4YEPHOM MAaCTOM, HE  pa3pelaercs IOJb30BATHCA
KOPPEKTUPOBOYHOM MAacTOW W pydkamu Jpyrux 1BetoB. CoOmroeHne mosiei
00s3aTeNBHO.

[Tucemennbiii 5k3aMeH 1o yueOHomy mpeamery OOIIY.07 Maremartuka
OLICHUBAETCH:

OTMETKOU «2» («HEYJAOBJIETBOPUTEIBHO») MPU MPABWIBHOM BBINOJIHEHUN
MeHee 10 3amannii U3 9acT A

OTMETKON «3» («yIOBJIETBOPUTEIBHO») NPH MPABUIBHOM BBINOJHEHUHU 10
3aJJaHUI U3 YacTh A;
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OTMETKOH «4» («XOpOILI0») — MPHU MPaBUIBHOM BBINOJHEHUH 12 3amaHuil U3
4acTu A ¥ 2 3aJjaHuil U3 4acTu b;

OTMETKOMN «5» («OTJIIMYHO») —TIPU NMPABUIILHOM BBINOJIHEHUH 12 3a1aHuil U3
yacTu A ¥ 5 3a1aHui u3 4actu b.

JleMOHCTPAIMOHHBINA BAPHUAHT
Yacms A

1. [Ipn omarte yciayr 4depe3 IUIATEKHBIM TEPMHHAN B3MUMaeTcs KoMmuccus 5%.
TepMuHan npuHUMaeT cyMMbl KpaTHble 10 pyOasiM. AHS XOYET MOJOKUTh Ha CUET
cBoero mMoOmibHOro Tenegona He menblie 400 pyoneit. Kakyio MHHMMAaIbHYIO
CyMMY OHa JIOJDKHA IOJIOKUTh B IPUEMHOE YCTPOUCTBO JAHHOTO TEPMHUHAIA?
2. Haiinute 3nauenue soipaxenus: 0,3%8 - 0,494 . 0,612,

3. Pemuts ypaBuenue: log, (5 + 3x) = log,(5 — 3x) + 4.
cos 150°

24(sin? 75°—co0s2 75°)

5. PemuTh ypaBHeHue: 7374 = 49%

4. HaliTn 3HaY€HNE BBIPAKECHHUS

6. Pemuth ypaBuenue: 2cosx +1 = 0.

7. MatepuanbHasi TOUKa JBMKETCS MPAMONMHEHO 1o 3akoHy x(t) = t2 — 13t +
23 (rae x — paccTosiHME OT TOYKH OTCYETa B METpax, ¢ — BpeMsl B CEKYHJax,
U3MEpPEHHOE C Hauaja JBWXKeHUus). B kakoli MOMEHT BpeMeHH (B CEKYHJIax) ee
CKOPOCTb OblsIa paBHa 3 m/c?

8. HaliTn KOJIMYECTBO 3JEKTPUYECTBA, NMPOXOIAIIETO YEPe3 MONEPEYHOE CEUCHHE
MIPOBOJHMKA 3a 12 ¢, eciIu cujia ToKa u3MeHseTcs 1o 3akony I(t) =2t + 1 (A).

9. Ilnomans oceBoro ceueHus: mwiMHApa paBHa 4. Halinure miomans OOKOBOM
ITOBEPXHOCTHU LIMUJIMHAPA, IEJICHHYIO Ha T.

10. B rpynme typuctoB 30 yenoBek. VX BepTONETOM B HECKOJIBKO IPHUEMOB
3a0pachIBalOT B TPYAHOJOCTYIIHBINH paiioH mo 6 dYenoBek 3a pedic. [lopsaok, B
KOTOPOM BEPTOJIET IIEPEBO3UT TYPUCTOB, CilydacH. HaliiuTe BEpOATHOCTB TOTO, UTO
TypucT 1. moneTuT nepBeiM percoM BEPTONETA.

. ,11 5
11. Haitgute KOpeHb ypaBHEHHS: z+ = 3.

1
5x+8  4x—19
Yacme b

13. Ha u3roroBnenue 780 neraneit nepBoiil pabounii TpaTUT HA 4 4aca MEHbIIE, YeEM

12. Haitgute KOpeHb ypaBHEHHS

BTOPO# pabounii Ha n3rorosieHue 840 Takux e neraneid. M3BecTHO, 4TO TEepBhIi
pabouwii 3a yac aenaeT Ha 2 aeTanu OoJibiie, 4eM BTopoil. CKOJIbKO JieTaliel 3a yac
JieJaeT nepBbii padbounii?

14. Pemiuts HEpaBEHCTBO:

logs(x +1) + log,x < log,2.

15. Haiftu Touky MUHUMYMa (QyHKIIUU
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y = x3 — 243x + 19.
16. Pemuts ypaBHEHUE
tgZx +3tgx —4 = 0.

17. Hatitu tg(a + 5771), ecmm tga = 0,4.

18. B npaBuiIbHOW TpPEyTroOabHOM MUpaMuae CTOpoHa ocHOBaHMs 4 cM. Bokoas
rpaHb 00pa3yeT ¢ ocHoBaHueM yron 30°. Berauciure 00beM MupaMuIbI.
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