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1. MACIHOPT PABOYEM ITIPOT'PAMMBI YYUEBHOMN JUCHUILIMHBI
OVII1.07 Y MaremaTuka

1.1. O61acTh NPUMEHEHUSI IPOTrPAMMBI

[Iporpamma yueOnoi nucuuruinael OYIL07 Y MaremaTnka siBIsi€TCSI OCHOBHOM
npodeccruonansHoit  oOpasoBaTenbHOUM mporpammel  (mamee OINOIT  CIIO) mo
cnenuanbHocTh 23.02.01 Opranu3anus nepeBo3oK U ynpapJieHne Ha TpaHcnopTe (1o
BUJAAM) W TIpeAHa3HayeHa IS W3YyYCHHUS MaTeMaTHKd B MPOodheCcCHOHATHHBIX
oOpa3oBaTeNbHBIX OpraHu3anuiax, peanusytoumx DeaepaibHyl0 00pa30BaTEIbHYIO
nporpaMmy cpeaHero oOuiero oOpa3oBaHMs B TIpefenax OCBOCHHS OCHOBHOM
npodeccruonanbHoit oOpazoBatenbHOl mporpamMmbl CIIO Ha 6aze OCHOBHOrO OOIIETro
o0Opa3oBaHuUs MPU MOJATOTOBKE KBAIM(DHUIIMPOBAHHBIX PA0OUYUX U CITYKAIUX.

YacTp paboueit mporpaMMbl peasiu3yercs ¢ MPUMEHEHUEM JIEKTPOHHOTO 00y4YeHUS
U JIUCTAaHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOrUuN (B cooTBeTcTBUU ¢ [lpaBunamu
NPUMEHEHUsI OPraHU3aIUsIMU, OCYIIECTBISIOMMUMHU 00pa30BaTEIbHYIO ACSTEIBHOCTD,
ANEKTPOHHOTO OOy4YeHMS, JUCTAHIIMOHHBIX OOPa30BATEJIbHBIX TEXHOJOTUM MpH
peanuzaiuu oOpazoBaTeabHbIX nporpamm oT 11 oktsa0ps 2023 rona N 1678)

1.2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl:
Hucnmmmmaa  OVYILO7 YV Marematuka sBAsSeTCS  00S3aTEIbHOM — YaCThIO
oOmieoOpa3oBaTeIbHOTO IMKIA ydeOHOro TutaHa 1o crneruainbHocTH  23.02.01
Opranuszanus nepeBo30K U ynpapJjieHHe HA TPaHCHOpTe (10 BUIAM).

1.3. Heau u 3agauyu Aucuuninibl. [lianupyembie pe3yabTaThl 0CBOEHUS!
0011e00pa3oBaTe/IbHOM TUCHUILIMHBI
Copnepkanue MNporpaMMmbl  00IIE00pa30BaTENbHON JTUCHUIUIMHBL «MartemaTuka

HAMpPAaBIEHO HA JOCTHKEHHUE PE3yIbTaTOB €€ N3yUeHHUsI B COOTBETCTBUHU C TPEOOBAHHUSIMH

dI'OC COO ¢ yuerom nmpodeccuonanbuoi HanpasieHHocTH OI'OC CIIO.
[TpuoputeTHbIME LIETASIMH  OOydYeHHUS] MaTeMaThKe Ha YriyOJI€HHOM YpOBHE

IPOAOKAIOT OCTaBaThCS:

- (opmMupoBaHue IEHTPATBHBIX MATEMATUYECKHX TMOHSATUH (YKCIO, BEITUYHUHA,
reoMerpudeckas ¢urypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIMSA, TMPOU3BOHAS,
UHTETpan), o0ecrneunBaroux IPEEMCTBEHHOCTb u NEPCIIEKTUBHOCTh
MaTEeMaTU4YeCKOro 00pa3oBaHus 00yUarOIINXCS;

- ToJBeAeHHE OOydYaloIIMXCsl Ha JOCTYIHOM JJisi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTHKH W OKPY)KAIOIIEr0 MHpa, MOHUMAHUIO MAaTeMaTHKH Kak
qacTh 0OIIeH KyJIbTyphl YEIOBEUECTBA,

- pa3BUTHE MHTEIUJIEKTyalbHBIX UM TBOPYECKHX CIOCOOHOCTEH o0Oydarouumxcs,
MO3HABATEIILHON  AKTUBHOCTH,  HMCCIEAOBATEIbCKUX  yYMEHHUW, KPUTUIHOCTHU
MBIIIICHUS, UHTEpPeca K U3YYCHUIO0 MaTeMaTHUKH;

- (opmupoBanne  (PyHKIIMOHAIBHOW  MaTeMaTHYEeCKOWM TPaMOTHOCTH:  YMEHUSA
pacno3HaBaTh MaTEMAaTUYECKHUE ACTIEKTHl B PEATbHBIX KU3HEHHBIX CUTYAIUSIX U TPU
W3YYCHUU JPYyruX y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyTUpOBaTH HMX Ha S3bIKE MATEMaTUKU U CO3/1aBaTh
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MaTeMaTUYECKHE MOJENIH, MPUMEHSTh OCBOCHHBIM MaTEeMaTUYECKUU ammapar s
pelieHrs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPHIPETUPOBATh MU OLICHUBATH
MOJTyYEHHBIC PE3YJIbTATHI.
Conepxkanue JTUCHMIUIMHBI  HampaBieHO Ha (GOPMUPOBAHWE JUYHOCTHBIX,
MeTanpeIMETHBIX U MpeaMeTHBIX pe3yiibTatoB @I'OC cpennero odimero oopa3zoBaHusl, a
Takoke cieayromux oonmx kommereHui GI'OC CIIO.



O01mme KOMIIETEHIINHT

IInanupyemsle pe3yJbTaThl 00yUeHHUS

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01 Bri6upats criocoOsbr
pereHus 3a1a4
podecCHOHATBLHOM

eI TeIbHOCTH

[PUMECHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHNE LIEHHOCTU MacTepCTBa,
TPYI0TFO0HE;

- TOTOBHOCTb K aKTUBHOM JESITEIHOCTH TEXHOJIOTMYECKON U
COLIMAJILHOM HAIPaBJIIEHHOCTH, CHOCOOHOCTh MHUIIMUPOBATD,
[JIAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATDH TaKyHO

eI TeIbHOCTD;

- MHTEPEC K pa3InyHbIM chepam npodeccuoHaTbHON

e TeIbHOCTH,

OBjajieHre YHUBEPCAIbHBIMU YUEOHBIMU I103HABATEIbHBIMU
MeCTBUSIMU:

a) 0a30BBIC JTIOTUUECKHUE ICUCTBUS:

- CAaMOCTOSITENBHO (POPMYIUPOBATH U aKTyalU3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK MJIM OCHOBAHUS
U1l cpaBHEHU S, KilaccuuKauu U1 00001eHHS;

- OTIPENIENSATh LENIN AeATENIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPUH WX JOCTIKEHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
[pacCMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JIESITE€IbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJSIM, OLIECHUBATh PUCKU
MOCJIEICTBUM JesITeIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE MTPH PEIICHUH
PKU3HEHHBIX Ipo0ieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJIeTh HaBbIKaMH y4eOHO-HMCCIIEeI0BATENbCKON U
[TPOEKTHOI /1eATeIbHOCTH, HABBIKAMHU pa3peleHus Ipodiem;
- BBISIBJISATH IIPUYUHHO-CJIEJICTBEHHBIE CBSI3U U
AKTyaJIn3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€ peleHus,
HAXO/UTh APTYMEHTHI JJIs I0KA3aTeNIbCTBA CBOMX
YTBEPIKICHHIA, 331aBaTh TTApaAMETPhl M KPUTCPUH PEILICHIS,

- AHAJIM3UPOBATH IMOJIYIYCHHBIC B XOAC PCIICHUS 3a1a4n

-BJIaJIETh METOAAMHU JJOKA3aTEIbCTB, AJITOPUTMAaMU PELLIEHUS 3aay;
lyMEeHHEe (OpPMYIUPOBATH OINPEIEIICHUS, aKCHOMBI U TEOPEMBI,
[IPUMEHSTH UX, IPOBOIUTDH JI0KA3aTEIbHBIC PACCYKICHUS B XO/€
[peLLeH s 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIa, Torapudm
YKcia; YMEHUE BBIOJIHATh BHIUMCIICHUE 3HAUCHUN U
peoOpa3oBaHus BEIPAKEHHUM CO CTENEHSIMU U JIorapupmami,
npeoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BBIPAXKEHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
MppalvoHaIbHbIE, T0OKa3aTeIbHbIC, CTEINIEHHBIE, Iorapu(MUIECKHUE,
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBATH MOHATHAMMU: (PYHKIUS, HETIPEPbIBHAS
(yHKIMS, TPOU3BOHAS, TIEPBOOOpa3Has, ONPEACICHHBIN HHTETPa,
YMETb HaXOJUTh POU3BOAHBIE FIEMEHTAPHBIX (DYHKIIMIA,
MCII0JIb3YS CIIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEUIINX
ciydasx (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIINE U
HauMEHbBIINE 3HAYeHUS PYHKIMI; CTPOUThH Tpa)uKU MHOTOYJICHOB
C MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHUECKOT O aHaIN3a;
[IPUMEHSTH IPOU3BOIHYIO MPU PELLIEHUH 33/1a4 Ha IBUKECHHUE;
[peraTh MPakTUKO-OPHEHTUPOBAHHbIE 3a/1a4l Ha HAauOOJIbLINE U
HauMEHbBIIINE 3HAYEHUS], Ha HaX0X/IEHNE IIyTH, CKOPOCTU U
[YCKOpEHUS;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHaNIbHAs (QYHKIHS,
oka3zaTenbHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(yHKIUS, TPUTOHOMETpUYecKre pyHKINUU, OOpaTHbIe PYHKIINH;
YMEHHUE CTPOUTH rpa)MKu U3yYEHHBIX (YHKIUHN, UCIIOIB30BATh
rpadUKu pU U3y4EeHUH MPOIIECCOB U 3aBUCUMOCTEHN, IIPU PELLICHUN
3ajad U3 APYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 PealbHOM KU3HY;
BbIpaXKaTh GOPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUNHAMU;

- YMETh pelIaTh TEKCTOBBIE 3aJ]aui Pa3HBIX TUIIOB (B TOM YHKCIIE Ha
[IPOLIEHTHI, JOJIN U YacTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh

[TOBApOB W YCIYT, HAJIOTH, 331a4U M3 00JIaCTH YIIPABJICHHUS

4




PE3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTB,
[IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

-- YMETb [IEPEHOCUTH 3HAHUS B [I03HABATEIIbHYIO U
MPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX
oOJ1acTei;

- BBIJIBUTATh HOBBIE UJICH, IPEUIaraTh OPUTHHAIbHbBIE
[10/IXO/Ibl U PELICHUS;

1 CIIOCOOHOCTb UX UCIOJIb30BAHUS B [I03HABATEIBHON U
COLIMAJIbHON ITPAKTHUKE

ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJISITh BBIPAXKEHUS,
YPAaBHEHUsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCJIIOBHIO 33]1a4H,
MICCJIEIOBATH MTOJIyYEHHOE PEIICHHUE U OLICHUBATh
[IpaBa0II0I00HOCTh PE3Y/IbTATOB;

- YMETb ONIEPUPOBATH MOHATHIMHU: CpeHEe apu(PMETUUECKOE,
MearaHa, HauboJIblee ¥ HaMMEHbINee 3HAUCHHsI, Pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHE YHCIIOBOrO Habopa; yMeThb
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPEICTABICHHYIO B
TabauIax, Ha AuarpamMmax, rpaukax, OTpakarollyo CBONCTBa
[peaTbHBIX MPOLIECCOB U SBJICHUIA; IPEACTABIATh HHPOPMALIUIO C
[IOMOILBIO TAOJIMI U JUarpaMM; UCciae10BaTh CTATUCTUYECKUE
[TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpaprUecKuX METOA0B U
PIIEKTPOHHBIX CPE/CTB;

- YMETb OIIEPUPOBATH MIOHATHUIMU: CIIyYaHBIA OIIBIT U CIly4aliHOE
COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITHS; YMEHHE BBIUUCIIATh
BEPOSITHOCTD C MCIIOJIb30BAaHHEM TPaPHUECKUX METOOB;
PUMEHSATH (POPMYJIbI CIIOKEHUS U YMHOKEHHsI BEPOATHOCTEH!,
KOMOWHATOPHBIE (DaKTHI U (POPMYIIBI IPH PEIICHUH 334,
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHbIMH BEJIMYMHAMH; YMEHHE IIPUBOJINUTH ITPUMEPBI
[POSIBJIIEHUS 3aKOHA OOJIBLIMX YMCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb OIIEPUPOBATH MIOHATUAMU: TOUKA, IIPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIoJl, CKPELIMBAOIINECS NIPSIMBIE,
[apaJlJIeIbHOCTD U NMEPIIEHIUKYIAPHOCTD NPAMBIX U INIOCKOCTEH,
[YTOJI MEXAY IIPSAMBIMH, YTOJI MEXAY MPSAMOM U IUIOCKOCTBIO, YIOJI
MEXKY INIOCKOCTSIMHU, PACCTOSHUE OT TOYKH J10 IUIOCKOCTH,
[pACCTOSTHUE MEXAY MIPSMBIMU, PACCTOSHUE MEXKY IIOCKOCTSMY;
YMEHHUE UCIIONIb30BaTh MIPU PELICHNUH 33/1a4 U3YYEeHHBIE (DaKThl U
TeOpEMBbI IMJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBHEKTOB
OKPY’KaIOILEero MUpa;

- YMETb OIIEPUPOBATH IMOHATUSIMU: MHOTOI'PaHHHK, CEUEHUE
MHOTOIpaHHHKa, Ky0, mapajieNenunes], pusmMa, mupammuia,
(urypa v moBepXHOCTh BpallleHUs, IIMINHID, KOHYC, 11ap, chepa,

ceueHust PUTypbI BpallleHus, IIIOCKOCTh, Kacaromasics cdepsl,
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LMINHAPA, KOHYCA, IO (b [TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYca, HWIMHJPA, IJI0aas cepbl, 00beM Kyda, MPsIMOYTOJIbHOTO
napaJenenunesa, IupaMuabl, IPU3Mbl, LWIMHIPA, KOHYCA, 11apa;
[YMEHHE H300pakaTb MHOTOI'PAaHHHUKH U TIOBEPXHOCTH BpAILlCHUS,
1X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U
HIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
[IPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIIbHbIE
MHOTOTPaHHHKH;

- YMETb OIIEPUPOBATH MOHATHIMHU: ABHKEHHE B IPOCTPAHCTBE,
10100HBIe (PUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHUE
ruI01LaAel oBEpXHOCTE U 00BEMOB MOAOOHBIX GUTYp NPU
[pEILICHUH 3a]1a4;

- YMETb BBIYMCIIATH T€OMETPUUYECKHUE BEJIMUMHBI (AJIMHA, YTrOJl,
TUI0IA/1b, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONB3YS H3yYCHHBIC
(OopMyJIBI U METO/IBI;

- YMETb ONEPUPOBATH MOHATHIMH: IPIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEIEHHUE, YTOJ MEXKITY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HAa YUCIIO; HAXOAUTH C TIOMOIIIBIO
M3ydeHHBIX (POPMYI KOOPIMHATHI CEPEeTUHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;

- YMETh BBIOUPATH MOAXOSIINN H3yISHHBIH METOJI TS PEIICHHS
3aauu, paclo3HaBaTh MaTeMaTH4YecKue (GakThl 1 MaTEMaTHYECKHE
MOJIEJI B TIPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSIX, B HCKYCCTBE;
YMEHHE PUBOJIUTH IPUMEPHI MATEMATUYECKHX OTKPBITHIH
[POCCUIICKOM ¥ MHUPOBOM MaTEMaTUYE€CKON HAYKH.

- YMETb ONEpPUPOBATH MOHATHIMU: OIIpeJIeIEHUE, AaKCHOMA,
reopema, CIIe/ICTBUE, CBOMCTBO, MPU3HAK, 0KA3aTEIbCTBO,
[paBHOCHJIbHBIE (POPMYITMPOBKH; YMEHHE (OPMYIMPOBATH 0OpaTHOE
M TIPOTHUBOTIONIOKHOE YTBEPKICHHE, TIPUBOIUTH TPHUMEPHI H
KOHTPIPUMEPBI, UCIOIB30BAaTh METOJI MATEMAaTHUECKOW MHAYKIIUH;
MTPOBOJIUTH JTOKa3aTeIbHBIC PACCYKICHHS MTPH PEIICHUN 337134,
OLIEHUBATh JIOTHUYECKYIO MTPABUIILHOCTH PaCCYKICHHIA;

- YMETh OIIEPUPOBATH TOHATHIMH: MHOYKECTBO, ITOJIMHOXKECTBO,
OIIepaliy HaJl MHOXKECTBAMM; YMEHHUE MCIIOJIB30BaTh TEOPETUKO-
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MHOKECTBEHHBIN ammapar AJis ONUCaHUs PealbHbIX IPOLIECCOB U
SIBIICHHI MTPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[PEIMETOB;

- YMETh ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
1K1, Tpad Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U OMMCHIBATh I'padbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MIPHU PELICHUN
3ajgay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: COYETAHUE,
[IepEeCTaHOBKA, YMCIIO COYETAHUM, YUCIIO NIEPECTAHOBOK; OMHOM
HpioToHa; yMEHNE IPUMEHSATh KOMOMHATOPHBIE (PaKTHI U
[paccyXIeHMs JUIs PeLIeHus 3aj1ay;

-YMETh OTIEPHPOBATH MOHATHSAMHE: HATYPaJIbHOE YUCIIO, [IENI0e
YKCII0, OCTATOK MO MOJYJIIO0, pallMOHAILHOE YUCIIO,
MpPaMOHATIFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, IIEIIBIX,
[pallMOHANIbHBIX, AEHCTBUTEIBHBIX YHCEN; YMEHUE UCIIOJIb30BaTh
NPU3HAKH AETUMOCTH, HAUMEHBIINN OOIINI IeIUTENb U
HalMeHbllIee o0llee KpaTHOe, alnropuT™ EBkinaa npu perieHun
3aad; 3HAKOMCTBO C PA3JIMYHBIMU O3UIIMOHHBIMUA CHCTEMaMH
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHSIMH: CTETIEHB C LIETBIM
MoKa3aresjaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[pAaIIMOHAIEHBIM TTIOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BelleCTBEHHBIM) ITOKa3aTelsleM, JorapuM 4uciia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJILHOTO YUCIIA;

- YMETb ONEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPAaBHEHUHN U
HEpaBEHCTB, PABHOCUIILHOCTh YPaBHEHHM, HEPAaBEHCTB U CHCTEM,
[parioHabHBIE, HPPAIlOHAIEHBIC, TOKA3aTeIbHBIC, CTETICHHBIE,
iorapumMuUecKue, TPUrOHOMETPUYECKHE YpaBHEHHsI, HEpaBEHCTBA
1 CHCTEMBI; YMEHHE pelliaTh YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
[TOMOILIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YpaBHEHHUs, HEPABEHCTBA
W CHCTEMBI C ITapaMeTpOM; IPHUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJIsl pelIeHUs] MaTeMaTHYeCKUX 3aja4 1 3a]1a4 U3
[Pa3TMYHBIX 00JaCTel HayKH U peasibHOM JKU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUSAMU: rpaduk QyHKIMH,
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oOpaTtHast GyHKIHS, KOMIO3UIIUS PYHKITUH, IMHEWHAST PYHKITUS,
KBaJpaTU4Has GyHKLUS, CTeNeHHAs: QYHKUIHUS C LIETBIM
[oKa3aTesaeM, TPUTOHOMETpUYecKrue GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIINH, TOKa3aTeIbHAs U
imorapudmudeckas GyHKIMH; YMEHHE CTPOUTH TpaduKu (yHKIIHH,
BBITMOJIHATE Pe00pa3oBaHus rpauKoB PYHKIIUH;

YMEHHE MCII0JIb30BaTh rpaduku (GyHKIMH AJIs U3yUEeHUs IPOLIECCOB
1 3aBUCHMOCTEH NIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
[PEIMETOB U U3 PEANbHOM XKU3HU; BbIpaXKaTh GOpMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH,

YMEHHE CBOOOIHO ONEpPUPOBATh MOHATUAMHU: YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTD (DYHKIIUU, OTPAHMYCHHOCTD (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (pYHKLUH, HanboJiblIee U
HarMEHbIIIee 3HAaYeHUS (PYHKIIUN Ha TIPOMEKYTKE; yMEHUE
[IPOBOJUTH UCCIIEI0BaHUE (DYHKIIUH;

[YMEHHE HCIIOJIb30BaTh CBOICTBA U rpaduku (HyHKIHIA IS peHICHUS
ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢ IapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHU,
HEPaBEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMHU: TIOCIEIOBATEIBHOCTb,
apupMeTHUecKas IPOrpeccHsi, FreoMeTpHUecKasi Iporpeccus,
0eCKOHEUHO yOBIBaOIIasi TEOMETPUIECKast POTPECCHsT; yMEHHUE
3aaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (POpMYIT;

- YMETb ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (PYHKIINH,
ACHMITTOTHI rpaduka GyHKINH, IepBasi U BTOpasi MPOU3BOIHAS
(yHKLIMH, TEOMETPUYECKUNA U PU3HMUECKUI CMBICI POU3BOIHOM,
MepBOOOpas3Hasi, ONpeIeICHHBIN HHTETPaJ; YMEHHE HAXOINUTh
ACHMIITOTHI rpaduka GyHKINN; YMEHHE BBIYUCIIATH TIPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH ()yHKIIHH,
HAXOAWUTh YpaBHEHUE KacaTeNbHOU K rpaduky QyHKINY;

[YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUTSI HCCIIEAOBAaHUS (PYHKITHH,
U1 HAXOJKJICHUSI HAMJTYYILero pelieHus B MPUKIAIHBIX, B TOM
YHCIIe CONMAThHO-YKOHOMUYECKUX W (PU3NIECKUX 3a/1a4ax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHHsI; HAXOUTh TUIOMIAAN U
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00BEMBI (PUTYpP C TOMOIIBI0 HHTETPpaIa; MPUBOIUTH IPUMEPHI
MaTEMaTHYECKOI0 MOJIEITUPOBAHUS C IIOMOILBIO
mudpepeHIaIbHBIX YPaBHECHHUI;

- YMETb OIIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YUCJIO,
CONPSIKEHHBIE KOMILJIEKCHBIC YMCIIA, MOAYJIb U apTYMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3arrucu KOMITJIEKCHBIX YHCE
(reomeTpuueckas, TPUTOHOMETpPHUECKas U anredpandeckas); yMeTh
[IPOU3BOANTH APUPMETUUECKUE ACHCTBHS C KOMILICKCHBIMHU
YUCIIaMH; TPUBOJAUTH MIPUMEPBI HCIOJIb30BaHUS KOMIIJIEKCHBIX
qKCelT;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CpEHEES
apuMeTHIeCKOe, MeIaHa, HanOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS,
[pa3max, JUCIEPCHsl, CTAHIAPTHOE OTKJIIOHEHHUE Il ONMCAHUS
YMCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUUECKHUE JJaHHbIE,
B TOM YHCIIE C IPUMEHEHHEM IrpaUuecKux METOIO0B U
PIIEKTPOHHBIX CPENICTB; rPaUIECKH UCCIIEAOBATH COBMECTHBIC
HAOJIO/ICHUS C IOMOIIBIO TUarpaMM pacCerBaHUs U TUHEHHON
[perpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C MCIIOJIB30BaHUEM
rpadUyecKux METOA0B; IPUMEHSTh JUIsl pelIeHus 3a1a4 (popMyIibl
CJIO’KEHUSI U YMHOKEHHSI BEpOATHOCTEH, (hopMyTy MOTHOM
BEpOSITHOCTH, popMynty bepHyin, koMOuHaTOpHBIE (DAKTHI U
(bopMyJIbI; OLIEHUBATh BEPOSITHOCTH PeaIbHBIX COOBITHI; yMEHUE
OIIepUPOBATh NOHATHUAMU: CIydaiiHasi BETMYMHA, PACIIpe/ieTICHIE
BEPOATHOCTEN, MATEMATUUECKOE 0XKHUJIaHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEIMUYUHBI, QYHKIUN
[pacrpeesIeHns U TUIOTHOCTH PaBHOMEPHOTO, MI0KA3aTEIbHOTO U
HOPMaJbHOTO paclpeiesieHui; yMEHUe UCI0Ib30BaTh CBOWCTBA
M3Y4YEHHBIX paclpeesICeHUN A peleHHs 3a1a4; 3HAKOMCTBO C
MOHATHSIMU: 3aKOH OOJIBIINX YHCEI, METO/bI BEIOOPOYHBIX
MICCIIEI0OBaHMM; YMEHUE IPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUYKA, MpsMasd,
[JI0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHN yroJ,
JIBYTPAaHHBIN yroJI, TPEXTPaHHBIN YTOJ1, IepeceKaromuecs,




[apajiesIbHble U CKPEIIMBaIOLIecs IpsAMble, TapalljIeIbHOCTh U
MEepIEeHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEN, YTOJ MEKIY
PSAMBIMU, YTOJI MEX]Ty IPSIMOH U IUIOCKOCTBIO, YTOJI MEXY
[JIOCKOCTSIMHU; YMEHUE UCIOJIb30BaTh MPU PELLIEHUU 3a/1a4
M3y4eHHbIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE ONIEPUPOBAThH
MOHATUSAMM: MHOTOTPAHHHK, CEYEHNE MHOTOTPAaHHUKA, IPaBUIIbHBINA
MHOTOTpaHHUK, IPU3Ma, TUpaMuaa, GUrypa u IOBEpXHOCTh
BpALEHUs, LIMIIUHP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUEHUs KOHYCa U IIWINHJPA, apajuleIbHble OCU UM OCHOBAHMIO,
CeueHHe 11apa, IIOCKOCTh, Kacarolasics chepbl, HUINHAPA, KOHYCA;
[YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHUKA, N300paxarh
MHOT'OI'paHHHUKH, (PUT'YpBI U TIOBEPXHOCTH BpAILEHUS, UX CEYEHUS, B
TOM YHCJIE€ C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSITh
CBOWCTBA F€OMETPUYECKUX (PUTYpP, CAMOCTOSATEIBHO
(hOopMyYIHPOBATH OIIPENIEICHNUS N3y4aeMbIX (UTYp, BHIABUTAThH
UIIOTE3bl O CBOWCTBAX U MPU3HAKAX F€OMETPUUECKUX (Uryp,
00OCHOBBIBaTh WJIN ONPOBEPraTh UX; yMEHUE IPOBOJIUTH
KIaccu(UKaUI0 GUTyp M0 pa3IMYHbIM IPU3HAKAM, BBITOIHATh
HE0OX0IMMBbIE JIOTIOJIHUTENbHBIE TTOCTPOSHUS;
- yMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: TUIOIIAAb (PUTYDBI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH 0
[JIOCKOCTH, PACCTOSTHUE MEXKIY IIPSIMBIMU, PACCTOSTHUE MEXKIY
MI0CKOCTSIMU, IO Cephl, IUIOHIab MOBEPXHOCTH MUPAMU/IBL,
MpU3MBbI, KOHYCa, WINHAPA, 00BeM Ky0a, IPSIMOYTOJIbHOTO
Mapajuiesienune1a, TupaMu/Ibl, IpU3MbL, IIMIIMHIpPA, KOHYCA, 11apa;
YMEHHUE HaXOJUTh OTHOLLIEHHE 00BEMOB MOJA0OHBIX UTYP;
- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: JBHKEHUE,
[apajyIesIbHBIN IEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, MpeodpazoBaHue MO00us, TOJOOHBIE
(uryphl; yMEHHE pacro3HaBaTh paBHbIE U 110100HBIE GUTYPHIL, B
TOM UYHCJI€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; YMEHHE
MICII0JIB30BAaTh TEOMETPUUYECKUE OTHOILIEHNUS, HAXOINUTh
reoMeTpUUYECKre BEIUUNHBI (JUIMHA, YToJl, IJI01alb, 00beM) pu
CIICHUH 3a]1a4 U3 APYIHX YUeOHBIX MPEIMETOB U U3 peabHOI
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PKU3HM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTEMa KOOPJIMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPJAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YHCJIO,
[pa3ioKeHue BEKTOpa Mo 0a3ucy, CKaasipHOE MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MCIT0JIb30BaTh BEKTOPHBIN U KOOPJAUHATHBIN METO JIs1 PELICHUS
reOMETPUUECKUX 3314 U 33/1a4 JPYTrUuX y4eOHbIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpuLa 2X2 1 3X3, onpeneanuTellb
MaTpUILIbl, TEOMETPUUECKHUI CMBICI OIPEEIIUTENS;

- YMETh MOJEJIMPOBATh PEalbHbIE CUTYal[UU Ha SI3bIKE MATEMATUKU;
COCTaBJISITh BBIPA)KEHUSI, ypAaBHEHN S, HEPABEHCTBA U UX CUCTEMBI 10
[YCJIIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOECHHBIE MOJIENHU C
MCIIOJIb30BaHUEM ammapaTa anreOpsl, HHTEPIPETUPOBATh
[OJIYYCHHBIH pe3yibTaT; CTPOUTh MATEMATHUYECKUE MOJIETH C
[TOMOIIbIO0 TEOMETPUUYECKUX MTOHATHI U BEJTMYUH, pellaTh
CBA3aHHBIE C HUMH MPAKTUYECKUE 33]1a4; COCTABIISTh
BEPOSATHOCTHYIO MOJIE€b U UHTEPIPETUPOBATH NOTYyUEHHBIN
[pE3YJIBTAT; pellaTh PUKIIAJAHbBIE 3aa4l CPEACTBAMU
MaTeMaTHYECKOIro aHaJIW3a, B TOM YHCIIE COLIMAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapakTepa;

- YMEHHE BBIOMPATh MOAXOIAIIMI METOT U1 PEeLIeHUs 3a/]auu;
MOHMMAHHE 3HAYMMOCTH MaTEMAaTUKH B U3yYEHUH IPUPOAHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUHN; YMEHUE PACIIO3HABAThH
[IPOSIBJIEHUE 3aKOHOB MaTEMATUKU B UCKYCCTBE, YMEHHUE IPUBOJIUTH
[IPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUICKOW U MUPOBOM
MaTeMaTHYECKON HayKH

B 001acTH IEeHHOCTH HAyYHOTO IMO3HAHUSA:
-c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
[IPAKTUKH, OCHOBAHHOI'O Ha IUAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
[OJINKYJIBTYPHOM MHDE;

- COBEPILEHCTBOBAHHE S3bIKOBOW M YUTATENbCKOU KYJIbTYPHI
KaK CpE/ICTBA B3aUMOJIECHCTBHS MEXKTY JIFOJIbMH U ITO3HAHUS

- YMETh OIEPUPOBATh MOHATUSAMU: pallUOHANIbHASA (QYHKIUS,
oka3zaTenbHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(yHKIUS, TPUTOHOMETpUYECKHe (PyHKIINU, OOpaTHbIE PYHKIINH;
YMEHHUE CTPOUTH rpa)MKu U3yYEHHBIX (YHKIUHN, UCIIOIB30BATh
rpaduKy MpU U3y4EeHUH MPOIIECCOB U 3aBUCUMOCTEHN, IIPU PEILIEHUN
3aad U3 APYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 PealbHOM KU3HU;
BbIpaXKaTh GOPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUNHAMU;

- YMCTL OINICPHUPOBATH NOHATUAMM: TOXKICCTBO, TOKIACCTBCHHOC
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MUpa;

- OCO3HAHME LIEHHOCTU HAyYHOMU JESITEIbHOCTH, TOTOBHOCTD
OCYILECTBIIATh IPOEKTHYIO U UCCIIEA0BATEIbCKYIO

e TEIbHOCTh MHIMBUYaJIbHO U B IPYIIIIE.

OBiajileHHe YHUBEPCAIbHBIMU y4€OHBIMU IO3HABATEIbHBIMU
NIEHCTBUSIMU:

B) paboTa c nHpOpMaIUEH:

- BJIaJICTh HaBbIKAaMH MOJTyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTENIEHO OCYIIECTBIIATh
[OMCK, aHaJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
MHGOPMALMU Pa3IMYHBIX BUJOB U (JOPM IIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX OPMATAX C YIETOM
Ha3zHauYeHUs MH(OPMALMK U 1IeJICBON ayAUTOPUH, BEIOUpast
ONTUMAIIbHYIO (HOPMY MIPEICTABICHHUS U BU3YaIH3aIlHH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb UH(POPMaLIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCTOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 33/1a4 C
coOirofieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaJIETh HaBbIKaMM PacllO3HaBaHUA U 3aIlUTHl HH(pOpMaIu,
1H(}OpMallMOHHON 6€30MaCHOCTH JIUYHOCTH

peoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCHJILHOCTh YPABHEHU, HEPABEHCTB U CUCTEM,
[pallMOHaNbHBIE, HPPAL[MOHAJIbHBIE, [I0KA3aTe/IbHbIE, CTEIICHHBIE,
iorapuMuUecKue, TPUrOHOMETPUYECKHIE YpaBHEHHS, HEPAaBEHCTBA
U CUCTEMbI; YMETh pelllaTh YPAaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
[TOMOIIIBIO PA3JIMYHBIX IPUEMOB; PELIaTh YPaBHEHUS, HEPABEHCTBA
1 CUCTEMBI C TapaMEeTPOM; IPUMEHATh YPAaBHEHMsI, HEPAaBEHCTBA, UX
CHCTEMBI JJIsl pEICHUs] MaTeMaTHYECKUX 3aj1a4 ¥ 3a]1a4 U3
pa3IMYHbIX 001acTeil HAYKU U peallbHOM KU3HH;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: ABIKCHHE,
apasiebHbIA IepeHOC, CHMMETPHSI Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MPEOOpazoBaHme MO100us, MOT00HBIE
(urypsl; yMeTh paclio3HaBaTh paBHbIE U 1OA0OHBIE (PUTYDPBI, B TOM
qrCIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh MCIIOJIb30BaTh
reOMETPUUECKUE OTHOIICHHUS, HAXOUTh T€OMETPUUYECKHE
BEJTMYMHBI (JUTMHA, YTOJ, IUIOIIa/b, 00HEM) MPU PEIICHUH 3a/1a4 U3
NPYruX y4yeOHBIX MPEAMETOB U U3 peallbHOM KU3HU

B obnacTu 1yX0BHO-HPaBCTBEHHOTO BOCITUTAHMS:

-- c(hOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
[TOBE/ICHUS;

- CIIOCOOHOCTD OIEHWBATh CUTYAIIUIO M IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYICH HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIAJIa B IOCTPOECHHUE YCTOUUHUBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTENSIM U (MIIN)
[IPYTUM YJIEHAM CEMbH, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHUSI LEHHOCTEN CEMEMHOMN KU3HU B

- YMETb OIIEPUPOBATh MOHATUSAMU: PaLlUOHAIIBHBIE,
ppalMOHANIbHbIE, TOKA3aTeJIbHbIE, CTENIEHHbBIE, JIOTapU(MUYECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH IMOHATHSIMU: MHOTOI'PAaHHHK, CEUECHNE
MHOTOIpaHHHKa, Ky0, mapajieNenures], npusma, mupamMmmia,
(burypa v moBepXHOCTh BpallleHUs, IIMINH]P, KOHYC, 11ap, chepa,
ceueHHst (pUrypbl BpalleHus, MII0CKOCTb, Kacaromasics chepsl,
IAJIMHIPA, KOHYCA, IUIONa/1b IOBEPXHOCTH MMPAMHU/IBI, IPU3MBI,
KOHYca, HMIMHPA, IJI0aas cepsl, 00beM Kyda, MPsIMOYToJIbHOTO
rapajuieJenuIea, TMpaMHIbl, IPU3MBbI, IHJIMHIPA, KOHYCA, 111apa;
YMEHHE H300pakaTb MHOTOIPAaHHHUKH U TIOBEPXHOCTH BpaIllCHUS,
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COOTBETCTBUU C TpaAULIUAMHU HapoaoB Poccuuy;

OBTa/iecHe YHUBEPCAIBHBIMU PETYISITHBHBIMU JCHCTBHUSIMHU:
a) cCaMOOpTaHU3alIHs:

- CAMOCTOSITENIBHO OCYILECTBIIAThH [I03HABATEIbHYIO

eI TeIbHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIC 3a/1a49H B 00pa30BaTeIbHON
e TEIBHOCTH U KU3HEHHBIX CUTYaIUsX;

- CAMOCTOSITEJIBHO COCTABJIATh TUIAH PELICHHUs TIPOOJIEMBI €
Y4€TOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH
1 IIPEANIOYTCHU N

- TaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO M MTPOSBICHUIO IIMPOKOKH
PPYAUIIMH B pa3HbIX 00JaCTIX 3HaHUH, TOCTOSTHHO MOBBIIIATH
CBOI1 00pa3oBaTeNbHbIN U KYJIbTYPHBI YPOBEHB;

0) CAMOKOHTPOJIb:

MICII0JIb30BaTh IIPHUEMBbI peIEKCUH JIJIsl OLIEHKU CUTYalluHy,
BBIOOPA BEPHOTO PEIICHNUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD
[PELLIEHNUS 110 UX CHUKEHUIO;

B) SMOILMOHAJIbHBIA MHTEIJIEKT, MPEeoaratonui
c(hOpMUPOBAHHOCTH:

BHYTpEHHEN MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K
TOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTD,
YMEHHE JI€MCTBOBAaTh, UCXOS U3 CBOMX BO3MOXKHOCTEM;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HMOIIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 MPU
OCYILIECTBIIEHUH KOMMYHUKAIIUH, CIOCOOHOCTB K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BHICTpAaUBATh OTHOIIEHUS C IPYTUMHU JIFOJIbMHU, 3a00TUTHCH,
MPOSIBIISITE MHTEPEC M pa3pemiaTh KOHMINKTHI

X CEYEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEICTB; YMETh PAaCIIO3HABATh CUMMETPHIO B
[IPOCTPAHCTBE; YMETh PACIO3HABATH ITPAaBUJIBHBIE MHOIOTPAHHUKY;
- YMETb OIIEPUPOBATH IIOHATUIMU: IPSIMOYIOJIbHAsL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAUHATBI BEKTOPA,
CKAJIIPHOE NMPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YMCIIO; HAXOAUTH C IOMOLIBIO
M3ydeHHBIX (POPMYIT KOOPIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE
MEXKY IBYMS TOUYKaMU

FOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH 1
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
[MPOEKTHOM U COLIMAJIbHOM NEATEIbHOCTH;

- YMETh OIIEPUPOBATH MOHATHUIMU: CIIyYailHBIA OIBIT U CIly4aliHOE
COOBITHE, BEPOSTHOCTD CIYYaiHOTO COOBITUS; YMETh BHIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BaHNEM T'pauIeCKUX METOJI0B;

pPUMEHSATh (POPMYIIBI CIIOKEHHUSI M YMHO)KEHUS] BEPOSITHOCTEH,
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OBJasieHre YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
ITEHCTBUSIMU:

0) cCOBMECTHAsl e TEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U
MHIUBUAYaIbHON paboThI;

- IPUHUMATD L[EJIM COBMECTHOH NI TENbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS IO €€
ITOCTM>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
[POJIU C YU€TOM MHEHUI YYaCTHHUKOB OOCYXKAAaTh PE3YJIbTAThI
COBMECTHOH paboTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBUSIX
[peaIbHOTO, BUPTYAIBHOTO 1 KOMOWHHPOBAHHOTO
B3alMO/ICIICTBHS;

- OCYILECTBIISATH TIO3UTUBHOE CTPATETHUECKOE MTOBE/ICHHE B
Pa3IMYHBIX CUTYAIUSX, IPOSBIATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBJa/ieHre YHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBHUIMMU:
) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX JTIOACH MPH
AHAJINM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPaBO IPYTUX JIOAEH Ha OIINOKY;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTOro
yeJoBeKa

KOMOWHATOPHBIC (DAKTHI U POPMYIIBI IPH PEIICHUH 33]1a4;
OLICHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CllydyaiiHbIMHU BEJIMYMHAMM; YMEHUE IPUBOIUTH IPUMEPbI
[IPOSIBJICHNUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
0OI11€CTBEHHBIX SIBJICHHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMHU: CTETIEHB C LIEIBIM
[oKa3aTesaeM, KOpeHb HaTypajIbHON CTENEHH, CTETIEHb C
[pallMOHAIBHBIM TTOKA3aTeNIeM, CTETIEHb C IEHCTBUTEIBHBIM
(BeLleCTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHyC, KOCUHYC
1 TAHT'€HC TPOU3BOJILHOTO YUCIIA;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: TpadyK PYHKIUH,
oOpaTHast QyHKIHMS, KOMIO3HLUS GYHKUIWH, THHEHHAs QyHKIHS,
KBaJpaTH4Has QYHKLUS, CTeNIeHHas: (GYHKLHUS C LETbIM
MoKa3arejaeM, TPUTOHOMETpUIecKre PyHKIINU, OOpaTHbIE
TPUrOHOMETpHUECKUE (PYHKIMH, TOKa3aTeabHas U
imorapumudeckas yHKIUU; YMETb CTPOUTH TpapuKu PYHKIHA,
BBIMOJIHATH PeoOpa3oBaHusl rpaQuKoB (PYHKIIHIA;

- YMETh UCIIOJIBb30BaTh rpaduku QYHKIMNA A1 H3y4SHUS IPOIIECCOB
1 3aBUCUMOCTEH MpH peIIeHUH 3a]1a4 U3 APYIUX Y4eOHBIX
MPEIMETOB M U3 PEabHOM JKU3HU; BBIpaXKaTh (OpMyIamMu
3aBHCUMOCTH MEX/1y BeTMUHHAMM;

- CBOOOJIHO OTIEpPUPOBATH MOHATUSMH: YETHOCTh (DYHKIIHH,
MEepUOTUYHOCTb (DYHKIIUU, OTPAHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTB (DYHKIIMH, SKCTpEMYM (YHKIIUHU, HanOOJbIIIee U
HalMEeHbIIee 3HaueHUs (PYHKIMHM Ha IPOMEXYTKE; YMETh
MPOBOJINTH MCCIIEIOBaHUE (PYHKIINH;

- YMETb UCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHMIA /I pereHus
YpaBHEHHIA, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; W300pakaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIIeHUH YpaBHEHUI,
HEpaBEHCTB U UX CUCTEM

B 001acTH 3CTETHYECKOTO BOCITUTAHUS:

- SCTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAast SCTETUKY ObITa,
HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa U
0O0IIIeCTBEHHBIX OTHOIICHMI;

- CHOCO6HOCTB BOCHpI/IHI/IMaTL pa3JII/I‘-IHI>Ie BU/IbI I/ICKyCCTBa,

- YMETb ONEPUPOBATH MOHATHIMMU: CpeHEE apu(PMETHUECKOE,
MeraHa, HanboJIbIIiee M HanMEHbIIIee 3HAUSHHSI, Pa3Max,
criepcusi, CTaHAAPTHOE OTKJIOHEHHE YHUCIIOBOrO Habopa; yMeHue
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
rabauIax, Ha Auarpammax, rpadukax, OTpakarollyio CBOMCTBa
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TpaUITIU U TBOPYECTBO CBOETO M IPYTUX HAPOJIOB, OIIYIIATh
HMOIIMOHAIBHOE BO3/IEUCTBUE UCKYCCTBA;

- YOSKJICHHOCTh B 3HAYMMOCTH JIJIs IMYHOCTH M OOIeCTBA
OTEUYECTBEHHOTO M MUPOBOI'O UCKYCCTBA, STHUUECKUX
KYJIbTYPHBIX TPAIUIIUK U HAPOTHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA,
CTPEMIICHHE MPOSBIISATh Ka4eCTBa TBOPUYECKON JTMIHOCTH;
OBJajieHue yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
MECTBUSIMU:

a) oOIIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX cepax >KU3HU;

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHUS, TOHUMATh
3HAYCHHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATH MPEAMOCHUIKH
KOH()JTMKTHBIX CHTYAIH U CMSATYATh KOH(IUKTHI,

- pa3BEpPHYTO U JIOTHYHO H3J1araTh CBOIO TOUKY 3PEHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

[pEaTTbHBIX MTPOLIECCOB U ABJICHUN; IPEACTABISTh HHPOPMALIUIO C
MTOMOIIIBIO TAaOJIHII U IUarpaMM; UCCIIE0BATh CTATUCTUYECKUE
[TaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'papueCKUX METO0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUYKA, IPAMas, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIMBAOIINECS IIPSIMBIE,
[1apaJuIeIbHOCTD U IEPIEHIUKYIIPHOCTD IPSAMBIX U INIOCKOCTEM,
[YTOJI MEXAY IIPSAMBIMH, YIOJI MEXAY HMPSAMOMN U IJIOCKOCTBIO, YIOJl
MEXY IUNIOCKOCTAMH, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPSMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMHU;
- YMETb UCIIOJIb30BaTh MPH PEILICHUH 3a]jau U3yYeHHbIE (DaKThI U
TEOPEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATH pa3Mepbl OOBEKTOB
OKpPY’KaroIlero Mupa

- 0OCO3HaHHE 00yUarOIIUMUCS POCCUICKON TpakIaHCKON
MJICHTUYHOCTH;

- LIEJICHAIIPABICHHOE Pa3BUTHUE BHYTPEHHEHN MO3ULUU
ITIMYHOCTH HAa OCHOBE 1yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN
HapooB Pocculickon denepannu, ICTOPUUECKUX U
HAI[MOHAJIbHO-KYJIBTYPHBIX TPaJAULIUN, GOPMUPOBAHKE
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIILIHOHHOTO MUPOBO33pEHNs, TPAaBOCO3HAHUS,
HKOJIOTHUECKOM KYJIBTYPBhI, CTIOCOOHOCTH CTaBUTh LENTU U
CTPOUTH )KU3HEHHBIE IIAHBI;

B yacTy rpax1aHCKOro0 BOCIIUTaHUS:

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB M 00s13aHHOCTEH,
YBaXKEHUE 3aKOHA U IPABOIIOPSIKA;

- IPUHATHE TPAJULIMOHHBIX HAlIMOHAIbHBIX,
00I11€4eTOBEYECKUX T'YMAaHUCTUUECKUX U IEMOKPATHYECKUX
[ICHHOCTCI;

- TOTOBHOCTb IIPOTUBOCTOATH UIECOJIOTUU HKCTPEMU3MA,
HaI[MOHATIN3Ma, KCeHO(POOUH, TUCKPUMHUHALIUN IO
COLIMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAIbHBIM

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOpPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOAUTh C TIOMOIIBIO
M3y4eHHBIX (POPMYIT KOOPJMHATHI CEPEANHBI OTPE3Ka, PaCCTOSTHUE
MEXKy 1BYMsI TOUKaMHU;

-YMETb BBIOMPATh NOAXOAAIIMI N3yYEHHBIH METO JUIs PEIleHHs
3a7a4ul, pacrio3HaBaTh MaTeMaTHYeCKUE (PaKThl U MaTEMaTHYECKHE
MOJIEJN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE;
[YMEHHE IIPUBOINUTH IPUMEPBI MATEMATUYECKUX OTKPBITHH
[POCCUICKON M MUPOBOM MaTeMaTU4eCKON HAYKH.

- YMETb OIEPUPOBATH MOHATHSMHU: CITy4alHHBbII OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTh CITyYaifHOTO COOBITHS; YMETh BBIYUCIISATh
BEPOSITHOCTH C HCIIOJIb30BaHHEM IPahuuecKUX METOJIOB; TPUMEHSTh
(hOpMYJIBI CIIOKEHHUS 1 YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHbIE
(baxThl ¥ GOPMYJIIBI IPU PELLICHUH 3a]1a4; OLIEHUBATh BEPOSITHOCTH
[peTbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYaiHBIMH BEIMUMHAMM;
[YMEHHUE ITPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEIT B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX
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[IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX
Fpa)XIaHCKOro 0OIIECTBa, y1aCTBOBATh B CAMOYIPABICHUU B
0011100pa30BaTeIbHON OpraHU3aIuu U I€TCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMA UHCTUTYTAMHU
B COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU
esATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- chOpMHUPOBAHHOCTH POCCUIICKOM IPpaXKIaHCKOM
WMJICHTUYHOCTH, IATPUOTH3MA, YBAKEHUS K CBOEMY HApOAY,
YyBCTBA OTBETCTBEHHOCTH niepes Poaunoil, roproctu 3a cBOi
Kpaii, cBOI0 PonHy, CBOM S3bIK U KYJIBTYPY, NPOLLUIOE U
HaCTOsIIee MHOTOHAIIMOHAJIbHOTO Hapojaa Poccuu;

- IEHHOCTHOE OTHOUIIEHUE K TOCYAAaPCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOAHOMY HACJIEINIO, TaMSTHUKAM,
TpaguuusaM HapoaoB Poccun, noctrxkenusim Poccuu B Hayke,
MICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uJieliHast yOe)KIeHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3aIITUTE
OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CYAbOY;

OCBOCHHBIE 00YUAIOIIUMHUCS MEXIPEIMETHBIE TTOHITHUS U
VHUBEpCcalbHbIe yueOHbIE AeCTBUS (PETYISATUBHEIE,
MM03HaBaTEJIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH UX HCIOJIb30BAHUS B NTO3HABATEIBHOMN U
COLMATBHON MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEILHOMY
[TAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH,
OpraHu3aIy y4eOHOTO COTPYTHUYECTBA C TIEAarOTHYECKUMHU
paboOTHUKAMHU ¥ CBEpPCTHUKAMU, K YYaCTHIO B TIOCTPOSHUU
MHIMBUIYaJIbHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
[MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH
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- HE IPUHUMATH ACHCTBUS, TPUHOCAILNE BPE OKPYKaIOIIEH
Cpene;

- YMETh IPOTHO3UPOBATH HEOIATONPUSTHBIE SKOJIOTHUECKHE
[IOCJICICTBHSI IIPEAITPUHUMAEMBIX IEHCTBUH, IPENOTBPALLATh
X

- pPaCIUPUTH OIIBIT ACATCIIbHOCTHU 9KOJIOTHYECKOM
HAIPaBICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C YIETOM aHaTN3a
MMEIOLTNXCS MaTEepUaIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

- OCYLIECTBJIATH LIEJIEHAIIPaBICHHbIN [IONUCK [TEpeHoca
CPEICTB U CIIOCO0O0B IeHCTBUA B MPO(ecCHOHANBHYIO CPeay;
- YMCTb I[ICPCHOCUTH 3HAHUSA B [TO3HABATCIIBHYIO U
MPAKTHUYECKYI0 00JIaCTH KUZHEICATEIbHOCTH;

- [IpeajiaraTb HOBBIC IIPOCKTLI, OLICHUBATL UACU C IMO3ULIUA
HOBU3HBI, OpPUTMHAILHOCTH, TPAKTHUECKON 3HAUHMMOCTH;

- AaBaTb OLICHKY HOBbBIM CUTYyallUAM, BHOCUTb KOPPCKTUBLI B
e TeIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISAM

- YMETh OIIEPUPOBATh NOHATHAMU: (DYHKIUS, HEMPEPBHIBHAS
(yHKLIMS, TPOU3BOHAS, TIEPBOOOpA3HAas, ONPEACICHHbIN HHTETpa,
YMETh HaXOJIUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKINH,
MCTIOJIB3Ysl CIIPABOYHBIC MaTEPHAJIbl; HCCIEIOBATh B IPOCTEHIIINX
ciy4dasx (pyHKIMM Ha MOHOTOHHOCTb, HAXOUTh HAMOOJIbIINE U
HAaNMEHBIINE 3HAYeHUs! PYHKIUH; CTPOUTH rpad)uKi MHOTOUJICHOB
C MCIIOJIb30BaHMEM anliapaTta MaTeMaTHYECKOTO aHAJIH3a;
[PUMEHSTH IPOU3BOAHYIO IPU PEIICHUH 3a/1a4 Ha TBM)KCHUE;
[pelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33]Ja4l HAa HAHOOJIbIINE U
HAaMEHBIINE 3HAYECHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH H
[YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
000HBIE QUTYPBI B IPOCTPAHCTBE; HCIOIb30BAaTh OTHOLICHUE
TUTOINAAeH IOBEPXHOCTEH 1 00BEMOB MTOAOOHBIX (GUTYp TPU
[PELIICHNY 3a]1ay;

- YMETh BBIYUCIISTH TEOMETPUIECKHE BEIMYMHBI (JITMHA, YOI,
I01I1a,1b, 00BEM, IUIOIIA/Ib TIOBEPXHOCTH ), HCIIOIb3YS U3YUCHHbIC

(hOpMYJIBI I METOJTbI

1.4PexoMeH1lyeMOeKOJINYeCTBOYACOBHAOCBOCHUECTIPOTPAMMBIAUCHMIIUHBI:
MaxkcumanbHON yueOHON Harpy3ku oOydaromerocs: 252 yaca, B TOM 4MCIIe: 00s13aTENbHON ayAUTOPHON yueOHOH
Harpy3ku oOydarorierocsi 252 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUATLTAHBI

2.1. O0beM yuyeOHOH TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bun yueOHoii padoThI

Oo0vem uacos

MakcuManibHasi yueOHasi HAarpy3Ka (Bcero) 252
Oo0n3aTeibHAs ayAUTOPHAsI y4eOHAasi HArPYy3Ka (Bcero) 252
TeopeTudeckue 3aHATHUS 164
[IpakTH4eckue 3aHIATHS 88

B Tom uuce:
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHNE 30
TeopeTudeckue 3aHATHS 18
NPaKTUYECKUE 3aHATUS 12




2.2. TemaTuyeckuii miiaH u coaep:xkanue yueonoii aucuumiuabl OYIL07 ¥ MaTtemaTtuka

HaumeHoBaHue pa3znenos Copep:xaHue yue0HOIr0 MaTepHaJia, Ja0opaTopHbIe H MPAKTHYeCKHEe PAG0ThI, CAMOCTOATEIbHAS O0beM | YpoBeHb Koasbr
H TeM pa6ora o0yualomuxcs, KypcoBasi padoT(IpoeKr) 4acoB OCBOCHHMS | KOMIIETEHI]
Wi,
¢opmuposa
HHIO
KOTOPbIX
CIOCOOCTBY
€T 3JIeMeHT
NPOrpaMMBblI
1 2 3 4 5
Cemectp 1
Pazgen 1. IloBTOpEeHHE Kypca MAaTEeMATHKH OCHOBHOM IIKOJIBI 14
Tewma 1.1 Lens u 3anaun Cosiepkanuie yueOHOro MaTepuaa
MaTEMATUKH DU OCBOEHUU | ba3oBble 3HaHUS U YMEHU [0 MaTeMaTHKe B NPO(ECCHOHABHOM U B IOBCETHEBHOM JIESITEIbHOCTH. 2 1
crenuaibHOCTH. Hncna u PanmonaneHele yncna. JleficTBUS Ha/l ONOKUTENFHBIMHA ¥ OTPHLATEIbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH U
BBIYKCIICHNS. BRIpaXKEHUA U | AeCATUYHBIMU Jpo0siMu. [lelicTBUTENbHBIC Yncia. PanmoHanbHble ¥ HppalMoHaIbHbIC YUCTIA.
peoOpa3oBaHus Apudmernueckue onepanny ¢ 1eHCTBUTEILHBIMY YnciiaMy. MoyIib IeHCTBUTENLHOTO YHCIa U €T0
cBoiicTBa. beckoHeuHble nepuoandeckue Apodu. [1pubmmkEHHbIE BEIYMCICHUS, IPAaBUIIa OKPYTIICHHUS,
MPUKUIKA U OI[EHKA pe3ybTaTa BelurcieHui. JIeicTBus co cTeneHs Mu, GOpMYIbl COKPAIIEHHOTO
ymMHOKeHUs. HaTypanpHble 1 nienble yncna. [IpuMeneHne mpu3HakoB ISTHMOCTH IIETBIX YHCEeNT, HAaHOOIBIIU
obmmit nenmrens (nanee - HOJl) n nanmMensIiee odiee kpatHoe (nanee - HOK), octatkoB o Moysro,
anroputMa EBKinza aJis peleHus 3aJa4 B HEJbIX YUCIaX.
Tema 1.2. 'eomeTpus Ha IIpakTHyeckoe 3aHATHE
IJIOCKOCTH IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePAKaAHNE (COAePKAHUE MPUKJIATHOTO MOLYJIs) 2 2 OK 01
Buer utockux Guryp u ux miomanb. [[pakTHKO-OpUeHTHPOBAHHEIE 33]aud B Kypce TEOMETPHH Ha
IJIOCKOCTH.
[IprmMeHeHre ApoOe IS pellieHus PUKIATHBIX 331324 U3 Pa3IMIHbIX OTpaciel 3HaHWHA U peallbHOU JKU3HU.
Tewma 1.3 [IpouenTtHbIE IIpakTHueckoe 3aHATHE
BBIUNCIICHUS IIpocTele POLEHTHI, pa3HbIe CIIOCOOBI X BEIMHUCIEHH. DopMyIa cI0XKHBIX NponeHToB. [IpuMeHenune 2 2
MIPOIICHTOB JUISl PENICHHUS IPUKIATHBIX 337a4d M3 Pa3NUIHbIX OTpaciel 3HAaHUHA U peaTbHON JKU3HH.
Tema 1.4 YpaBaeHus u IIpakTHueckoe 3aHATHE
HEpaBEHCTBA. JluHeliHble, KBaApaTHBIE, POOHO-IMHENHbBIE YPaBHEHHS U HepaBeHCTBa. OCHOBHBIE METObI PELIEHUS LEbIX | 2 2
1 IpOOHO-palMOHAIBHBIX YPAaBHEHNH W HEpPaBEHCTB. MHOTOUJICHBI OT OJTHON IIepeMEeHHOMN. Jlenenue
MHOTO4YJIEHa Ha MHOTOUJIEH ¢ ocTaTkoM. Teopema besy. MHorowieHs! ¢ nensiMu kodhunrentamu. Teopema
Buera.
Tema 1.5 CucteMbl ConepxaHue yaeOHOro Marepuaa
YPaBHEHHI ¥ HEPABEHCTB Crioco05bI pemeHus CUCTeM JINHEHHBIX ypaBHeHuil. [lonsaTus: Mmatpuiia 2x2 u 3x3, onpeaenuTeNs MaTPHIBL. 2 1

Martpura cucTeMsl THHEHHBIX ypaBHEHNH. ONpeaenuTeNs MaTPUIBI 2X2, ero TeOMETPUIECKU CMBICT U
CBOWCTBA, BEIYUCIIEHUE €T0 3HAYEHHS], IPUMEHEHUE ONPEICITUTENS JUId PELICHUS CUCTEMBI JINHEHHBIX
YpaBHEHH.




Merton I'aycca. CucteMbl HeMTUHEHHBIX ypaBHeHHA. CHCTEMBI HEpaBEHCTB. PeleHre npuKIaaHbIX 3a1a4 ¢

MIOMOLUIBIO CUCTEMBI JINHENHBIX YpaBHEHUI. MccnenoBanue NOCTpOEHHOW MOJIEH € IIOMOIIBIO0 MAaTPHLL U 2
onpeaenuTenen.
Tema 1.6 Bxonnoit IIpakTHYecKoe 3aHATHE
KOHTPOJIb Brruuciienns u npeodpa3oBaHus. YpaBHEHHS M HEpaBEHCTBA. [ eOMETpHs Ha MIIOCKOCTH 2
Pasgen 2. KoMiiekcHbIE YHCJIa 6
Tema 2.1 KomrnekcHbie ConepxaHue yaeOHOro MaTepuaia
qycia INonsTre KOoMIIeKcHOTO Yncna. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJb ¥ apIyMEHT KOMIUIEKCHOTO 2
yucia. @opma 3arcu KOMIUIEKCHOTO Yhciia (TeoMeTpHiecKasi, TPUrOHOMEeTpHYecKasi, anredpanyeckas).
Apudmernueckre onepaniy ¢ KOMIZICKCHBIMH YHCJIAMH
N300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOpAWHATHOI mtockoctu. @opmyrna Myaspa. KopHu n-oii crenenu 2
13 KOMIUIEKCHOT'O YHUCJIA.
Tewma 2.2 [IpumeneHue IIpakTHUecKoe 3aHATHE
KOMIIIEKCHBIX YHCEN BelnosiHEHNE pacyeToB C OMOILBIO KOMIIIEKCHBIX uncel. [IpuMepsl HCo/Ib30BaHNs KOMILIEKCHBIX YHCEIL. 2
[TpuMeHeHne KOMIIJIEKCHBIX YHCEN JUIsl pelieHUs] PU3NYECKUX M TeOMETPHUYECKHX 3a1a4.
Pazgen 3. Crenenn u kopuu. CtenenHast QyHKIMA 14
Tema 3.1 OyHKINH, UX Copepxanue yaeOHOro Marepuaia
cBoiicta. Crioco6b! Oynkuus, cnocoos! 3ananust GyHkuun. Bzaumuo ooparnbie Gynkuun. Komnosunms Gynkimid. I'paduk 2
3agaHus QyHKIHiL. ¢dbyHKIMU. DIIeMEeHTapHbIC TPeo0pa3oBaHus rpaduKoB (YHKITHIA.
Crenennas Qynkuus, ee O0nacTh OnpeaesIeHUsl U MHOXECTBO 3HaYeHUH GyHKIMH. YETHOCT, HEUETHOCTh, HEPHOANYHOCTD (DYHKILIHI.
CBOMCTBA Cnoco0b1 3ananus Gynkuuit. Hynu @ynkuunn. [IpomexyTku 3HakonocTossHeTBa. YETHBIE M HEUETHBIE
¢ynkuun. [lepuoauyeckue pyHkuuu. [IpoMesKyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl 1 MUHUMYMBI
¢ynkun. Hanbonpniee n HanMeHbIIee 3Ha4eHUs (GYHKIMH HAa TIPOMEKYTKE.
Jluneiinas, KBafipaTUUHAs ¥ APOOHO-THHEHHAs QYHKIUH. DJIEMEHTapHOE UCCIIEA0BAaHNE U IIOCTPOCHUE X
rpaduKoB.
Creniennas pyHKIUS ¢ HATYpaJIbHBIM M IEbIM MoKazaTeneM. EE€ cBolicTsa u rpaduk. CBoiicTBa n rpadux
KOpHSI N-0H cTeTeHH Kak (YHKIMM 0OpaTHOM CTETIEHN C HATypallbHbIM IIOKa3aTesleM.
[ToHsiTHe KOpHS N-0ii CTENEeHU U3 AeHCTBUTEIBHOTO Yncia. AprudMeTrniecknii KOpeHb HaTypaJbHOW CTEIIEHU
u ero cBoiicTBa. CBOICTBA KOPHS N-0Oif CTENECHH.
®yukum y = VX UX CBOWCTBA M rpaduKH.
Tewma 3.2 IIpeobpazoBanue CopepxaHue y1eOHOro MaTepuaiia
BBIP&KEHUH ¢ KOpHAMH N-0i | TIpeoOpa3zoBaHne HPPALMOHATBHBIX BBIPAKEHHUIA. 2
CTCTICHU IIpakTHueckoe 3aHATHE 2
IIpeobpa3oBaHus YUCIOBBIX BEIPAKEHUH, COEPIKAIIIX CTEIICHH U KOPHH.
Tewma 3.3 CnoiictBa ctenienn | Coaep:kanue yueOHOTo MaTepualia
C pallMOHAJIbHBIM M Crenensb ¢ niensiM mokasarenem. buaom Hetorona. Micnons3oBanne noaxoasiiei GopMbl 3aITUCH
NEeACTBUTENbHBIM JICHCTBUTENBHBIX YHCEN I PEUICHNS IPaKTHUECKUX 3a7a4 U IPECTaBICHNS JaHHBIX. [IoHATHE cTeTleHu ¢ 2
TIOKa3aTeJIAIMHN JIFOOBIM PpalrOHAJIBHBIM IIOKa3aTeIeM U e€ CBOMCTBA, CTEICHD C JICMCTBUTEILHBIM ITOKA3aTEIIEM.
CreneHnble (QYHKIMU, UX CBOHCTBA U TpaduKH 2
Tema 3.4 Pemenune IIpakTHyeckoe 3aHATHE
HppanoHAIbHBIX PaBHOCUIBHOCTH UppaLIMOHATIBHBIX YpaBHEHUN U HepaBeHCTB. ppanuonansuele ypaBHeHHs. OCHOBHEBIE 2

YpPaBHEHUM 1 HEPABEHCTB

MCTOAbI pCHICHNS NPPALMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.




Pemenne nppainroHaabHBIX YPAaBHEHUN U HEPABEHCTB

Tema 3.5 CreneHu 1 KOpHH.

IIpakTHyeckoe 3aHATHE

Crenennas QyHKIus Onpenenenue crenedHod GyHKIuU. VICoab30BaHle €€ CBOWCTB NPH PELIEHUH YPABHEHMH U HEPABEHCTB 2 2

Pasnen 4. IMoka3zareabHasi yHKIus 12

Tewma 4.1 ITokazarenpHast ConepxaHue yaeOHOro MaTepuaia

(byHKIMSA, ee CBOWCTBA CreneHb ¢ MPON3BONBHBIM ACHCTBUTEIBHBIM MTOKa3aTeneM. OmnpeneeHue moxka3aTeabHol QyHKINH, ee 2 1
CBOHCTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHNEM MOKa3aTeIbHON QyHKINHU. Pemenne moxkasaTenpHbIX
ypaBHCHHH (HYHKITHOHATHLHO-TPAPUIESCKUM METOJIOM

Tema 4.2 Pemenue ConepxaHue yaeOHOro MaTepuaia

TIOKAa3aTeIbHBIX ypaBHeHHH | [lokasarenbHble ypaBHeHHss. OCHOBHbIE METO/IbI PEIICHHS TIOKA3aTeIbHBIX YPABHEHHH. 2 1

1 HEPaBCHCTB Pemmenne nmokas3aTenpHBIX YPaBHEHNI METOIOM YpaBHUBAHUS [TOKa3aTeIel, METOIOM BBEICHHS HOBOM 2 1
NepeMeHHOH, (pyHKunoHansHO-TpaduueckuM MeTonoM. Mcrnonp3oBanne rpadkoB GpyHKINH IS peIIeHNs
YpaBHEHHUH.
IIpakTHyeckoe 3aHATHE 2 2
OCHOBHBIE METO/IbI PELICHUSI [T0Ka3aTeIbHBIX HEPABEHCTB. PellieHne mokazaTeIbHbIX HEPaBEHCTB

Tema 4.3 CuctemMbl ConeprxaHue yaeOHOro MaTepralia

TIOKA3aTeIbHBIX YPABHEHHH | PelieHue CHCTEM MOKA3aTeIbHBIX YPaBHEHHI 2 1

Tema 4.4 Pemrenne 3amau. IIpakTHyeckoe 3aHsITHE

IMokazatenpHas QyHKIUSL Pemmenne nmokas3aTenpHBIX YPaBHEHUI METOIOM YpaBHUBAHUS MOKa3aTeIel 1 METOJJOM BBEJCHHUS HOBOU 2 2
nepeMeHHOH. Perrenne noka3aTenbHBIX HEPAaBEHCTB

Pa3gex S. Jlorapudgwmsi. Jlorapugmudeckas GpyHKIus 24

Tema 5.1 Jlorapudm uncna. | Comepxkanue yaeOHOTO MaTepuaia

JlecaTHaHbIH 1 Jlorapudm uncna. JlecITHIHBIA 1 HATYpaJIbHBIN JIOTapu(MBI, YHCIIO €. 2 1

HaTypaJIbHbIH JTOTapu(MBI, [IpeoGpazoBanue BeIpaXKEHHUH, COJIEPIKAIINX JIOTapH(PMBI.

YHCIIO €

Tema 5.2 CaoiicTBa Conepxanne yueOHOro MaTepraia

sorapudmos. Oneparus CgoiictBa Jjorapu(hMoB. 2 1

norapuMUpoBaHUs IpakTHYecKoe 3aHATHE 2 2
Onepanust torapudmupoBanus. [IpeoOpa3zoBanue BoIpaXXEHUH, COJEPIKAIIUX JIOTAPH(MBI.

Tema 5.3 Jlorapupmudeckas | ConeprkaHue yueOHOrO MaTepHaia

(YHKIMS, €e CBOWCTBA. Jlorapudpmudeckasi QyHKIuUS U ee CBOMCTBA U TpaduK. 2 1

Tema 5.4 Pemenne ConiepkaHne yueOHOro Marepuaia

Jorapu(pMUIECKUX [onsTe norapudmuyeckoro ypasHeHus. Onepanusi MOTEHINPOBAHUSL. 2 1

YPaBHEHHI H HEPABEHCTB Jlorapupmudeckue ypaBHeHHs. OCHOBHbBIE METO/Ibl PEIICHHUS JIOTAPH(YMHUUECKUX YPaBHEHHH. 2 1
TpakTHyecKoe 3aHATHE 2 2
Tpu OCHOBHBIX METOJIa PELIEHUs JIOTapU(PMHUIECKUX YpaBHEHNH: (QyHKIMOHAIBHO-TpadMUeCKUil, METO
NOTESHIIMPOBAHMSI, METO/I BBE/ICHHSI HOBOH ITEPEMEHHOM.
Conepxanue yueOHOro MaTepuaa 2 1
Jlorapudmudeckne HepaBeHCTBa. OCHOBHBIE METO/IBI PEILICHHS JIOTAPHU(PMUUECKHX HEPABEHCTB.

Tema 5.5 Cucremsl IIpakTHyeckoe 3aHsiTHE

Jorapu(pMUIECKUX ANTOpUTM peIIeHNs CUCTEMBI ypaBHEHNH. PaBHOCHIBHOCTD JTOTapu(MUIECKUX YPABHEHNH U HEPABEHCTB. 2 2

ypaBHEHHH. OCHOBHBIE METO/bI PELICHUS CHCTEM U COBOKYITHOCTEH pallMOHAIIbHbIX, NPPAMOHAIbHBIX, IOKa3aTeIbHBIX U

Jorapu(pMUYECKUX YPaBHEHHH.




Tema 5.6 Jlorapudmsl B

Conepxanue yaeOHOro Marepuaa

MIPUPOJC U TEXHUKE IIpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (coaepKaHHe MPUKJIATHOT0 MOIYJIA) 2
IIpumenenne norapudma. Jlorapudmudeckas cuupaiib B mpupoae. Ee MaTemaTHuecknue CBOMCTBA
Tema 5.7 Pemenue 3aga4. IIpakTHyeckoe 3aHsITHE
Jlorapudmer. Jlorapudmuueckas GyHKIms. Pemenne npocTedmmx J0rapupMUIECKIX YPaBHEHUH 2
Jlorapudmudeckas Hroroas xoHTpONBHAs paboTa 3a 1 cemectp 2
byHKIHSA
2 cemecTp
Pa3nen 6 IIpsiMble H MJIOCKOCTH B NPOCTPAHCTBE 16
Tema 6.1. OcHOBHBIE ConepxaHue yueOHOro Marepuaia
MIOHATHS CTEPEOMETPHH. IIpenmer crepeomerpun. OCHOBHBIE MOHATHS CTEPEOMETPHUH (TOUKA, IPAMas, IIIOCKOCTh, IPOCTPAHCTRO). 2
PacnosnoxeHue npsiMbIX U [ToHsiTHEe 00 aKCHOMATHYECKOM TIOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.
IIOCKOCTEH B3auMHoe pacnosoxeHne NpsiMBIX B IPOCTPAHCTBE: NepeceKaroliecs, napajuieIbHble U CKPEIIUBaIOIIHecs
npsiMble. [IpU3Haky ¥ CBOWCTBO CKPEUIMBAIOIIUXCS NPsIMbIX. OCHOBHBIE IPOCTPaHCTBEHHBIE (PUI'YPBIL.
Tema 6.2. [TapannensHOCTD Cosiepkanrie yueOHOro MaTepuaa
HPSMBIX, IPSIMOU U ITapannenbHOCTb NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: IapajuleibHble IIPSIMBIE B IPOCTPAHCTBE, 2
IUIOCKOCTH, IIOCKOCTEH MapajieNbHOCTh TPEX MPAMBIX, HapallIeIbHOCTh MPSIMOi U ItockocTH. IlapaniensHoe u ieHTpalbHOe
MPOEKTHPOBaHKE, n300paxkeHune Gpuryp. OCHOBHbIE CBOWCTBA MapaJIeIbHOTO POSKTHPOBAHMSI.
N3ob6pakenne Guryp B mapaieabHOH MPOEKIUH. YTIIBI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI MEXKIY
TIPSAMBIMH B TIpocTpaHCcTBe. [lapannensHOCTh MIIOCKOCTEH: MapauieIbHbIC INIOCKOCTH, CBOMCTBA
MapajuIeNIbHBIX IDIOCKOCTEH.
[Tpocreiime npocTpaHCTBEHHBIE (PUIYPhI HA TUIOCKOCTH: TETPAdAp, NapajulesenuIe]l, IOCTPOSHHE CEYeHUH. | 2
Tetpanp u ero anemenTsl. [lapamnenenunes u ero aneMeHTsl. CBONCTBA IPOTUBOIOIOKHBIX TpaHeH U
JMaroHaJel mapauiesenuIe/ia.
ITocTpoenue ceuenuii. Penienue 3anay.
Tema 6.3. IIpakTHyeckoe 3aHATHE
[epreHIUKYIAPHOCTD [eprieHAUKYIAPHOCTH MPSIMO U TUIOCKOCTH: MEPIICHANKYIISPHBIC MPSIMBIE B IPOCTPAHCTBE, MPSIMBIS
HPSIMBIX, IPSIMOU U nmapajuieNbHbIE U MePIICHANKYIIPHBIC K TUIOCKOCTH, TIPU3HAK MEPIICHANKYIIPHOCTH TPSMON U IIOCKOCTH, 2
IUTOCKOCTH, TUIOCKOCTEH TeopeMa O MPSIMOi MIePIIEHANKYIIPHOH I0cKocTH. OpTOrOHATIBHOE MPOeKTUpOoBaHue. [lepreHanKysp u
HAKJIOHHBIE: PACCTOSTHHE OT TOYKH J0 IIOCKOCTH, PACCTOSHHE OT IPSMOM JI0 IIOCKOCTH, IPOSKIUS (PUTYPHI
Ha IUIOCKOCTb. IlepneHuKyIspHOCTD IIIOCKOCTEN: IPU3HAK NEPIEHAUKYIISIPHOCTH IBYX MJIOCKOCTEH.
Teopema o Tpéx nepreHauKyasipax. PaccTostHusi B mpocTpaHcTBe
Tema 6.4. Teopema o Tpex Conepxanue yaeOHOro Marepuaa
MEPIICHANKYIIApax Teopema o Tpex nepneHIuKyIsIpax. Jloka3aTerbCTBO. 2
IIpakTHyeckoe 3aHATHE 2
YTII61 B IPOCTPAHCTBE: YroJl MEKAY MPSIMON M INIOCKOCTBIO, ABYTPAHHBIH YTroJI, IMHEHHBINA yroi
JIBYTPAaHHOTO yria. TpEéXrpaHHBI ¥ MHOTOTpaHHBIE YTIIbl. CBOWCTBA MIIOCKHUX YTIIOB MHOTOTPAaHHOTO YTJIa.
CBoiicTBa INTOCKHX U ABYTPAHHBIX YTJIOB TPEXTPAHHOTO yTia. TeopeMbl KOCHHYCOB ¥ CHHYCOB IS
TPEXIPAaHHOTO YIJIa.
Tewma 6.5. [lapamnensHeie, Conepxanue yaeOHOro MaTepraia
MePIICHANKYIISIPHEIE, IIpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (coaepKaHue MPUKJIATHOT0 MOIYJIsA) 2 OK 01

CKPEIMBAIOIIHECS MTPSIMBIC

Axkcnomsl crepeomerpud. [lepeHauKyIIpHOCTE MPSIMOM M TUIOCKOCTH, TAPAIICTFHOCTD IBYX IPSMBIX,
MEePICHANKYISPHBIX IIOCKOCTH, MEPIEHINKYISIPHOCTH IJIOCKOCTEH

Tema 6.6. Pemenne 3amgau.

HpaRTuquKoe 3aHATHE




[Ipsamble 1 IIOCKOCTH B

PacrnonoxeHne npsAMBIX U INIOCKOCTEN B MpocTpaHCcTBe. [lepneHIuKyIIpHOCTS M MapauIeIbHOCTh MPSMBIX 1

IIPOCTPAHCTBE wiockocTe. CKpemunBaronmecs npsiMple

Pasznen 7. KoopauHaThbl 1 BEeKTOPbI 12

Tema 7.1 JlexapToBBI Coneprxanne yaeOHOTo MaTepraa

KOOpAMHATBI B JlexapToBbl KOOpAHHATEI B TpocTpadcTse. [IpocTeiiye 3ajaun B KOOpAMHATAX. 2

npocTpaHcTBe. Paccrosiiie | [IpakTHueckoe 3aHATHe 2

MEXAY ABYyMA TOYKaAMH. Paccrosinne mexxay AByMs TOUKaMH, KOOPJAUHATHI CEPEAUHBI OTPE3KA.

KoopauHnaTs! cepe1uHbl

OTpe3Ka

Tema 7.2 BekTops! B Cosiepkanue yueOHOro MaTepuaa

IPOCTPAHCTBE. YTod Mexay | IIoHSTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOI BEKTOD, AIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUTMHEApHbIE,

BekTopamu. CKajspHoe COHAIIPaBJICHHBIC U IPOTHUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPhL. PaBeHCTBO BEKTOPOB. JleiicTBus ¢ 2

MIPOU3BEIECHUE BEKTOPOB BEKTOPAMM: CJIO’KEHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHUE BEKTOPA Ha
yncio. CBONCTBA CI0XKEeHN BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpa Ha 4ncIIo. [IoHATHE KOMILUTaHApHBIE
BeKTOpHI. [Ipu3Hak KOMIITaHApHOCTH TPEX BeKTOpOB. [IpaBuio napamnenenunena. [IpaMoyronsHas cuctema
KOOpJAMHAT B IpOCTpaHCTBE. CBsA3b MEXAy KOOPAMHATAMH BEKTOpA U KOOpAUHATaMH ToueK. CKalsipHOe
IPOMU3BENCHUE BEKTOPOB. TeopeMa 0 pa3IoKEHHU BEKTOPA MO TPEM HEKOMILTAHAPHBIM BEKTOPAM.
IIpakTuyeckoe 3aHATHE 2
KoopauHaTsl BEKTOPa, CKAIIPHOE IPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEKAY BEKTOPAMH, YOI
MEXKIy NPSMOH U MIOCKOCTBIO, YTOJlI MEXIY IUIOCKOCTAMH. Y PaBHEHHE INIOCKOCTH. ['€OMETpHUYECKHUI CMBICI
onpeaenuTens 2x2

Tema 7.3 IlpakTuko- IIpakTnueckoe 3ansTHE

OPUCHTUPOBAHHBIC 3a/1aYH IpodeccuonajpbHO-OPHEHTHPOBAHHOE COEPKaHMe (COAepPIKAHNE MPHKJIATHOTO MOTYJIs1) 2 OK 01

Ha KOOPJIMHATHOM KoopaunaTtHas minockocts. Beruncinenue paccTossHUM U miiomaei Ha miockoctd. KonudecTBeHHbIE pacueTsl

IJIOCKOCTH

Tema 7.4 Pemenne 3amad. IIpakTHueckoe 3aHATHE

KoopmrHaThl M BEKTOPHI JlexapTOBBI KOOPAMHATHI B IPOCTPAaHCTBE. BekTops! B mpocTpaHcTBe. C0KeHHE U BEIYUTaHHE BEKTOPOB. 2
YMHOXeHHe BekTopa Ha uncio. KommuanapHsie BekTopsl. CKaIsipHOE IpoU3BeIeHIE BEKTOPOB. Pa3noxkeHne
BEKTOpa 10 TpeM HeKOMIUTaHapHBIM BekTopaM. IIpocreiimue 3aiaun B koopauHaTax. KoopauHaTsl BEKTOpAa,
PacCTOSIHUE MEX]ly TOUKaMU, KOOPJAUHATBI CEPEJUHBI OTPE3KA, CKAISIPHOE IIPOU3BEJCHUE BEKTOPOB B
KOOpPJMHATAX, YTOJ MEKIY BEKTOPAMH, YTOJI MEXY MPSAMOM U INIOCKOCTBIO, YTOJ MEKIY IJIOCKOCTSIMU
Omneparnun HaJl BeKTOpaMy. BekTopHOe yMHOKeHHE BeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOKEHUS.
Koopaunate! BekTopa. Pasnoxenue Bexropa o 6azucy. KoopauHaTHO-BEKTOPHBIA METOA NPU PELICHUH
reOMETPUYECKHX 3a1ay.

Pazgen 8. OcHoBbI TpHUroHomerpuu. Tpuronomerpnyeckue GyHKIHA 28

Tema 8.1 ConiepkaHne yueOHOro Marepuaia

TpI/IFOHOMeTpI/I‘ICCKI/Ie TpHFOHOMeTqueCKaﬂ OKpPY>XHOCTb, OIIPEACICHNEC TPUTOHOMETPUUCCKUX (I)yHKuI/H‘/'I YHUCJIOBOI'O apryMmeHTa. 2

(yHKIUY IPOU3BOIBLHOTO Pannannas mepa yrna. IIoBopoT TOUKH BOKPYT Hauajaa KOOPAMHAT.

yrna, yucna. Pajuannas u Onpeznenenue cuHyca, KOCUHYCa, TAHM€HCA U KOTAHM€HCA YUCIOBOr0 apryMeHTa. 3HaKU CHHYyca, KOCUHYCa, 2

rpaaycHas Mepa yria TaHTeHCa U KOTaHIeHCa 10 Y€TBEPTAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJHOIO U TOrO XK€ yIia.

Tema 8.2 OcHoBHEBIE ConepkaHue yueOHOro Marepuana

TPUTOHOMETPHUUECKUE Tpuronomerpuueckue ToxecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB OH - Q. 2

ToKAeCTBA. DPOpMYIIBI DopMyITBI IPUBEACHUS 2




IIPUBCIACHUA

Tema 8.3 Cunyc, KocuHycC,
TAHTeHC CYMMBI ¥ Pa3HOCTH

Coneprxanne yaeOHOTo MaTepraa

Cymma u pa3sHocTh cuHycoB. CyMMa B pa3HOCTh KOcHHYCOB. CHHYC M KOCHHYC JBOWHOTO yria. @opMyIsl

nByx yrios. CUHyC 1 nmoJoBUHHOTO yria. [Ipeobpa3oBaHus CyMMBI TPHTOHOMETPHYECKUX (QYHKINH B IPOU3BEACHUE H 2
KOCHHYC JIBOMHOIO yIJia. MPOU3BEACHHS B CYMMY. BrIpaxkeHre TpPUrOHOMETPHYECKUX (DYHKIMH Yyepe3 TAHIeHC TI0JIOBUHHOTO
DopMyIIbI IOJIOBUHHOTO aprymenTa. [IpeoOpazoBaHust MPOCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAKEHU I
yrna OcHoBHBIe TpuroHOMeTpHuueckue popmyisl. [IpeoOpazoBanue TPUrOHOMETPHUYECKHUX BBIPAKECHUH.
O0nacTp onpeaeIeHust 1 MHOXECTBO 3HaYeHUH (QyHKIMHA. YETHOCTh, HEUETHOCTD, NEPHOANYHOCTh QYHKIMH. | 2
Cnoco0bl 3aganus pyHKUUL.
Tema 8.4 Cosepkanue yueOHOro MaTepuaa
TpuronomeTpuueckue O0nacTh ONpeaeIeHUst U MHOXECTBO 3HAYEHUH TPUTOHOMETPHYECKUX (GYHKIMNA. YETHOCTB, HEUETHOCTD, 2
(yHKIMH, X CBOKCTBA U NEePUOMIHOCTh TPUTOHOMETpUUecKkuX (yHKIiuiA. CBOMCTBA U rpaduku GyHKIHUA Y = COS X, Y = Sin X, y =tg
rpaduKy. X,y = ctg X.
Cxxatue U pacTsbKeHHe rpa)ikoB TPUTOHOMETPUYECKUX (QYHKIHH.
[IpeobpazoBanue rpahUKOB TPUTOHOMETPHIECKUX (QYHKIMH
Hcnonp3oBaHme CBOMCTB TPUIOHOMETPHIECKUX (PYHKIHH B MpodeccHoHaNbHBIX 3a1adax. DyHKIMOHATIbHBIE
3aBUCHMOCTH B peallbHbIX NPOIECCax M sIBICHMAX. [ pauku peabHBIX 3aBUCHMOCTEH.
Tema 8.5 O6paTHbIC ConepxaHue yaeOHOro MaTepualia
TPUTOHOMETPUYECKHE OGparHsie TPUrOHOMETpUYeCKie QYHKINHA. APKCHHYC, apKKOCHHYC M apKTaHTeHC YUCIOBOTO aprymenra. Ux | 2
GyHKIHN CBOWCTBA H TpapuKH
Tema 8.6 IIpakTHueckoe 3aHATHE
Tpuronomerpudeckue YpaBHeHHe COS X = a. YpaBHeHHe Sin X = a. YpaBHeHue tg X = a, ctg X = a. PemeHue TpuroHoMeTpuaeckux 2
YpaBHEHMsI U HEPaBEHCTBA YPaBHEHHI OCHOBHBIX THIIOB: POCTEHIINE TPUTOHOMETPUUECKNE YPABHEHUS, CBOASIINECS K KBaJPaTHBIM,
pelaeMble pa3aokKEHUEM HA MHOXKUTENHN, OJJHOPOIHBIE.
Conepxanne yaeOHOTro MaTepHaa 2
[IpocTeiinye TPUrOHOMETPUUECKUE HEPABEHCTBA
OT160p KOpHEH TPUTOHOMETPHUUECKHUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUECKOH OKPY>KHOCTH. 2
IIpakTHueckoe 3aHATHE
Peuienue TpuroHOMETpUUECKUX HEPABEHCTB. 2
Tema 8.7 Cuctemsl ConepxaHue yaeOHOro Marepuaa
TPUTOHOMETPUUECKHUX CurcTeMbl MPOCTEHUIINX TPUTOHOMETPHUYECKIX YPABHEHUH 2
YpaBHEHHI
Tewma 8.8 Pemenne 3amay. IIpakTHyeckoe 3aHATHE
OCHOBBI TPUTOHOMETPHHU. [Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAKECHUH. PellieHne TpUroHOMEeTpHYEeCKIX YPaBHEHUH 1 2
Tpuronomerpudeckue HEpaBeHCTB B TOM YHMCJIE C HCIIOJIb30BaHNEM CBOMCTB (DYHKIMH.
GbyHKIHK
Pazgen 9. IIpousBoanasi pyHKIMH, ee IPUMEHEHUE 32
Tema 9.1 ITonsitre Conepxanue yaeOHOro Marepuaa
1pou3BoiHON. DopMyIibl U Meron MmaTeMaTHuecKoi HHAYKIMU. OnpeaeneHne YucIOBOH MOCIeI0BATEILHOCTH U CTIOCOOBI €€ 3a/1aHusl.
IIpaBHIIA CBoiicTBa YHCIIOBBIX TIOCIEN0BATENBHOCTEH. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIIe0BaTeNbHOCTH. cTopust | 2
III/I(l)(l)epeHLII/IpOBaHI/IH BO3HHMKHOBCHHS MAaTEMaTHYCCKOIO aHAJIM3a KaK aHalln3a OECKOHCYHO MaJIbIX.

Apudmernueckas 1 reoMeTpruecKas Iporpeccui. beckoneyHo yObIBaromasi reoMeTprUYecKast IPOrpecCHst.
CyMMa OeckoHEUHO yObIBaroLel reoMeTpudeckoi nporpeccud. JIMHEHHbBIH 1 9KCIIOHEHIMAIBHBIN POCT.
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Omnpenenenne npeaea Mocae10BaTeIbHOCTH. Brraucienne npeaenos nociaenosaTenbHocTel. [Ipenen
¢yaxunn Ha 6eckoHeuHocTH. [Ipenen ¢pynkunu B Touke. [Ipupamenue aprymenTa. [pupamenne QyHKITIH.
3aga4n, NIPUBOIAIINE K OHITHIO TPOU3BOAHON. OmpeneneHie IPpOn3BOJHON. AITOPUTM OTBICKaHHA
IPOU3BOJHOM

Tema 9.2 IIpousBonaHsIe
CYMMBI, Pa3HOCTHU
MIPOU3BEICHUS, YACTHOTO

Cojepxanue yueGHOTO MaTepUaa

Dopmynsl quddepenunposanust. [lpasuna audpepeHIUpoBaHUs

[IpousBoaHbIe SeMeHTapHbIX QyHKUMH. [Ipon3BoIHAsS CYMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3UIHN
(yHKIHA.

HpaKTuqecxoe 3aHATHC

[lepsas u BTOpas npousBogHble QpyHKINH. OmpeneneHne, reOMEeTPUIECKUil 1 GPUINIECKUI CMBICTT
MIPOM3BOIHON. YpaBHEHHE KacaTebHOU K TpaduKy PYHKIHH.

Tema 9.3 [IpousBonHbie
TPUTOHOMETPUIECKUX
¢ysakuunit. [IponszBonHas
CIIOKHOH QYHKIIMH

Copeprxanne yueOHOTo MaTepHaa

[Ipon3BoaHas TPUTOHOMETPHUYECCKUX (PYHKITHIA.

Omnpenencrane cnoxxHOH GyHKIUHU. [Ipon3BomHas cI0XKHON QyHKIIH

Tema 9.4 Tlonstue o
HENpepbIBHOCTH (PYHKIINH.
Merton uHTEpBAIOB

CopepxaHue yaeOHOro MaTepuaa

[Monsrue nenpepsiBHON (yHKINN. CBOHCTBA HEMPEPHIBHON QYHKIINH. CBA3b MEXKITy HEIPEPHIBHOCTHIO U
muddepeHIMpyeMocThi0 (DYHKIIUH B TOUKE. AJTOPUTM PEIICHNST HEPABEHCTB METOAOM MHTEPBaIOB. Todkn
pa3pbiBa. AcuMIToTH rpadukoB GyHkmmid. CBo¥cTBa PYHKINI HEMIPEPHIBHBIX HAa oTpe3ke. [[pumeHeHne
CBOMCTB HENIPEPHIBHBIX (DYHKIMI ISl peHICHUsS 3a1a4.

Tema 9.5 I'eomerpuueckuit
1 pU3NYECKUid CMBICHT
MIPOU3BOHOM

Cojiepkanne yueOHOro Marepuaa

I'eomeTpuueckuii CMBICI IPOU3BOJHON (DYHKIIMH — YIIIOBOH KO3()(HUIMEHT KacaTeIbHOH K TpaduKy
(hyHKIIMM B TOUYKE.
YpaBHeHue kacaTesbHOM K rpaduky QyHKIUH. AJTOPUTM COCTaBIICHUS! YPaBHEHUsI KacaTelbHOM K rpauky

dynkipm Y=f(x)

Tema 9.6 ®uznueckuit
CMBICJI TIPOU3BOIHOM B
po¢eCCHOHATBHBIX
3agadax

CopepxaHnue yaeOHOro Marepuaa

dusnueckuii (MeXaHHUYECKUI) CMBICI MPOM3BOIHON — MTHOBEHHAS CKOPOCTh B MOMEHT BpeMenu t: V=S" (1)

Tema 9.7 MOHOTOHHOCTb
¢ynkmn. Todku
JKCTpEeMyMa

HpaKTH‘leCKOB 3aHATHE

Bospacranme n yosiBaHHe (yHKIIMH, COOTBETCTBHE BO3pACTAaHUS U yOBIBaHUS (DYHKIINHU 3HAKY TIPOU3BOIHOI.
ITonsiTHE IPOU3BOAHON BBICLIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOM MPOU3BOJHOM BBIITYKIOCTH
(BoruyroctH) QyHKIMM Ha OTpe3Ke. 3a/1a4n HA MAKCUMYM U MUHUMYM. [ToHSTHE acUMIITOTHI, CIOCOOBI MX
OIpeIeNIECHUsL.

Tema 9.8 HccnenoBanue
(YHKIUH 1 TOCTPOCHHE

rpadukoB

Cozepxanrie yueOHOro MaTepuaa

HpI/IMGHeHI/IC HpOI/I3BO,Z[HOI71 K UCCJICAJOBAHHIO (byHKHI/Iﬁ Ha MOHOTOHHOCTb M 3KCTPEMYMBI.

IIpakTHYeckoe 3aHATHE

AnropuT™ HccienoBaHus pyHKINH U IIOCTPOCHUS ee rpaduka ¢ OMOIIBIO TPON3BOIHOM. [IpoOHO-THHEHHAas
¢ynkius [Noctpoenne rpaMKoB.

Tema 9.9 Haubosnbiiee u
HaMMEHbIIIEe 3HAUCHUS
¢GbyHKIUN

Cozepkanrie yueOHOro MaTepuaa

HaXO)KZIeHI/Ie HauOOJIBIIET0 U HAUMEHBILIETO 3HAYCHUI HereprBHOﬁ (byHKHI/Iﬁ Ha OTPE3KeE. HOCTpOGHI/Ie
Fpa(l)I/IKOB MHOTOYJICHOB € MCIIOJBb30BAHUCM allllapaTa MAaTEMAaTHICCKOI'0O aHaJin3a

Tema 9.10 Haxoxxnenune

IIpakTHyeckoe 3aHATHE
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ontumansHOro pesynbrara ¢ | IlpodeccuoHanbHO-OPHEHTHPOBAHHOE COep:KaHue (Co/iepKaHue NPUKJIAJTHOT0 MOAYJIA) 2 2 OK 01
HOMOIIBIO IPOU3BOJIHOM B Hcnonp3oBaHue NMpOrpeccuy AJIs pEIIeHNs pealbHbIX 3aa4d NpUKIaJHOro Xapakrepa. HanMmeHsiee u
MPAKTUYICCKUX 3a1a4ax HanOoJbIee 3HaUYeHHE (DYHKIINN
IIpyMeHeHre TPOU3BOHOM 711 HAXOXKIEHHSI HAMITYYIIEro pEIeHNs B MPUKIIAHBIX 3a1a4ax, A 2 2
OTIPEIETICHNUSI CKOPOCTH M YCKOPEHUS MPOIIecca, 3aJaHHOT0 (OpMyIoi nim rpadukom.
Tema 9.11 Pemenne 3amau. IIpakTuyeckoe 3aHATHE
[poussoanas Gpyukuum, ee | Gopmyis! 1 npasuia aupdepertmposanus. MccnenoBanne GyHKIUN ¢ TOMOLIBIO IIPOU3BOIHOM. 2 2
NIPUMEHEHHE HawuGompiiee 1 HauMeHbIIIee 3HAYCHUS Q) YHKITHH
Paznen 10. IlepBooOpa3Has GyHKIIUM, ee IPUMEHEHUE 12
Tema 10.1 ITepBooOpazHas Coneprxanne yaeOHOTo MaTepraa
¢Qynxum. [Ipasuna 3agada 0 BOCCTAaHOBJIEHUH 3aKOHA JBUKECHUS 110 U3BECTHOU CKOpocTH. [IoHATHE HHTETPUPOBAHUS. 1
HaXO0XJCHUA Os3HaKOMIICHHE C IOHATHEM UHTErpajia U nepBooOpasHoit 1t pyHkuuu Y=f(X). Penienne 3aga4 Ha cBsA3b 2
nepBooOpa3HBIX NepBOOOPA3HOH 1 €€ MPON3BOJHOM, BRIYNCIICHNE NTEpBOOOpa3HON Ut faHHOH (yHKIK. Tabmuna Gpopmysn
JUISL HAXOKACHHsI NepBo0Opa3HbIX. M3yueHue npaBuia BRIYMCICHHUS IEPBOOOPa3HOM
Tema 10.2 ConepxaHue yueOHOro MaTepuaa
Heonpenenenusiii u IlonATne HeonpeneneHHOro HHTErpana 2 1
ONPEACICHHBIN MHTEIPAJIbI
Tema 10.3 ITonstre 06 IIpakTHyeckoe 3aHATHE
OIIPE/ICJICHHOM MHTErpajie ['eomeTpuueckuii cMbIC ONPEIETIEHHOTO UHTErpaia 2 2
KaK IUIOIIAaH
KPUBOJIMHEHHOI Tpaneuuu
Tema 10.4 [Tnomans CopepxaHue yaeOHOro Matepuaa
KPHUBOJIUHCHHON TPATICLHH. Wurerpan. 3agauu, NpuBOAALIME K OHATHUIO ONPEAEIIEHHOr0 UHTErpajja — O BBIYUCIEHUH TUIOIAIN 1
®opmyia HetoToHa — KPUBONMHEIHOH Tpaneluu, o nepeMenieHnt Touku. [TonsTHe onpeeénHoro uHTerpaia. I'eomerpuueckuii | 2
Jleribnuma 1 (QU3UYECKUI CMBICI ONPEIEIICHHOT0 HHTErpasia. Beruucienue onpeaeaéHHoro naTerpaia mno hopmysie
Hbrorona-JleiiOHuIa.
Tema 10.5 OnpeneneHHbIi CopepxaHue yaeOHOro Marepuaa
HHTETpal B KU3HU IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJlepaKaHMe (cofAep:KaHUe MPUKIATHOTO MOIYJIs1) 2 2 OK 01
I'eomeTpuueckuii cMbIc onpeienieHHoro narerpana. ®opmyna HetotoHa - Jleiibnua.
Pemenne 3aa4 Ha TPUMCHECHUE NHTECTPpAIa IJIsI BBIYUCICHUA (DI/IBI/ILIGCKI/IX BCJIMYUH U nnomanef/’l
[IpumMeHeHne MHTETrpaa s HaX0XKICHHUS TUTOIMAAeH TUIOCKIX GHUTyp  00BEMOB
TEOMETPUYECKUX TeIl.
IIpumeps! pemennii quddepeHnnanbHEIX ypaBHEHHH. MaTeMaTHdeckoe MOICTTHPOBAHUE PeaTbHBIX
MIPOIIECCOB € TOMOIIBIO (P epeHINATbHBIX YPAaBHEHUH.
Tema 10.6 Pemenne 3agau. IIpakTHyeckoe 3aHsITHE
ITepBooOpasHas GpyHKIUH, ITepBooOpa3nas ¢pyHKINH, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [IpaBmia HaxokaeHUs mepBoodpa3Heix. Ee 2 2
€€ NpUMEHEHUe npuMeHeHue. [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKIHI.
Pa3gen 11. MHOrorpaHHMKH U TeJIa BpalleHust 30
Tema 11.1 Bepumnsr, Coneprxanue yueOHOro MaTepuaia
pebpa, rpanu Buisl MHOTOIPaHHHKOB, Pa3BEPTKAa MHOTOTPAaHHHUKA. I10HATHE MHOrOrpaHHNKA. Ero 271eMeHTHI: BEPIIMHEL, 2 1,2

MHororpannuka. IIpusma, ee
COCTABIIAIOLINE, CEYEHHE.
[Tpsimast u mpaBUIIbHAS
PU3MBI

pebpa, rparn. Juaronans. CedeHne. BeITykible 1 HEBBITYKIIbIE MHOTOTPAaHHHUKH.
BrrurciieHue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AUaroHaiu, yriibl.
IIpu3ma: N-yrompHas mpu3Ma, OpsMasi 1 HAKJIOHHAS PU3MBbI, OOKOBasI U TIOJIHAS TIOBEPXHOCTH MpU3MEL. Ee
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OCHOBaHHS M OOKOBBIE TpaHH. Bricota mpu3mel. Ee cedenne yrisl

Tema 11.2
[Mapannenenumen, Kyo.
Ceuenne Ky0a,
napaJulesienuIeia

ConeprxaHne yaeOHOTo MaTepraa

[Tapannenenunen, npsMOYTroIbHBIN NapauleIenune ¥ ero ceoiicTBa. Kparyailiye nyTu Ha HOBEPXHOCTH
MHororpaHauka. Teopema Diinepa. [IpoctpancTBenHas Teopema [Tudaropa. Ceuenue kyoa,
napaJuiesIeIune 1a

Tema 11.3 [Tupamupa, ee
COCTAaBJIIIOIIME, CEYCHHE.
[IpaBuibHas nupamua.
YceueHHas nupaMuia

Coneprxanne yueOHOTo MaTepraa

[Mupamuga: N-yrospHas IMpaMuia, NpaBUiIbHASA U yceuéHHas nupamusl. CBoiicTBa pédep 1 OOKOBBIX
rpaHei MPaBUIBHON MUpaMHUIbl. DIeMEHTH TupaMuapl. CeueHne nupamMuIbl.

Tema 11.4 BokoBas u
TI0JIHAsI TIOBEPXHOCTh
MIPU3MBI, TUPAMU/IBI

Cojepxanue yueGHOTO MaTepUaa

[Touans 60KOBOM NOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOU MPHU3MBI, ILIOIIA/b OCHOBAHUI, TeOpeMa O
0OKOBOI1 TOBEPXHOCTH NPSIMO¥ Mpu3MBl. [1nomans O0KOBOH MOBEPXHOCTH M TIOBEPXHOCTH NPABHILHOM
UPAMHU/JIbL, TEOPEMA O IUIOLIAIU YCeYEHHOU TMpaMUbL.

Tema 11.5 Cummerpus B
KyOe, mapasuienenumnee,
npu3Me, THpaMue.
IIpumepsl cuMMeTpuii B
npodeccun

Cojepxanne yueGHOTO MaTepUaa

Hp0(l)eCCI/lOHaHBHO-OpHeHTHpOBaHHOC CoJIepKaHue (couepma}me MPUKJIATHOTO0 MOI[yJ'[ﬂ)

CumMeTpHs B IPOCTPaHCTBE. DIIEMEHThl CUMMETPHUH IPAaBUIIBHBIX MHOTOTPaHHUKOB. CHMMETPHS
OTHOCHTEJIHO TOYKH, MPAMOH, IitockocTH. CUMMETPHs B IPaBUIBHOM MHOTOTPaHHHUKE: CUMMETPHS
napaijenenuneaa, CAMMETPHS IPaBUIIbHBIX IPU3M, CHMMETPHS NPaBUIBHOM MUPaMUJIBI.

JBmwxenus npocrpanctsa. OtoOpaxenus. J[Bmkenus 1 paBeHcTBO Guryp. OOIue cCBOHCTBA IBUKEHHUH.
Bunp! nBrKeHNit: napautenbHbIN IEpeHoC, IIEHTPpaIbHAs CHMMETPHS, 3€pKaIbHasi CHMMETPHSI, TIOBOPOT
BOKpYT psimoii. [IpeoOpazoBanmst momobus. [Ipsimast u chepa Ditnepa.

CuMMeTpust B IPUPOJIe, apXUTEKTYpPE, TEXHHUKE, B OBITY

Tema 11.6 [IpaBuiibHble
MHOTOTPaHHHKH, UX
CBOMCTBa

Conepkanne yueOHOro Marepuana

[IpaBuiIbHBIE MHOTOTPAHHUKH: NTPAaBIIIbHAS IPU3MA U IIPAaBWIIbHAS TMPAMU/IA, IPAaBMIIbHAS TPEYTOJIbHAS
NMpaMuia ¥ IpaBHIIbHBINA TeTpasp, Ky0. [IpencraBieHne o IpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3Ip,
JIofieKasip M nkocasp. CBolCTBA MPaBWILHBIX MHOTOIPaHHUKOB.

Tema 11.7 Hunuugp, ero
cocrasysone. CeueHre
UWJIMHIIpA

IIpakTHyeckoe 3aHATHE

IIpodeccuoHAIBLHO-OPHEHTUPOBAHHOE Coiep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)

Tena BpalleHus: UIKHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. [ToHSTUs: HUITHHPUYECKast TOBEPXHOCTD,
oOpasyromiue nopepxHocreil. M3o0paxkeHne e BpallleHHs Ha TIIOCKOCTH. L{MIuHAp U ero sjieMeHTHI.
Ceuenue nmunuHpa (mapaielbHOE OCHOBAHHIO M ocH). Pa3zBepTka mumuHApa.

OK 01

Tewma 11.8 Konyc, ero
cocrasistromue. CeueHue
KOHycCa

Conepxanue yaeOHOro Marepuaa

TTonsTus: KoHMUYECKas moBepxHoCcTh. KoHyc u ero anemenTsl. CeueHne koHnyca (TapauieIbHOe OCHOBAHHIO H
MIPOXOJIsIIIee Yepe3 BEpIINHY), KOHUYEeCKHe ceueHms. PazBepTka KoHyca.

Tema 11.9 Yceuenusrit

koHyc. CeueHne yce4eHHOTro

KOHyca

Conepxanue yaeOHOro Marepuaa

VYceuennslit koHyc. Ero o6pasyromas u Beicota. CedeHne yceueHHOTo KOHyca

Tema 11.10 lap u chepa,
UX CCUCHUA

Conepxanue yaeOHOro Marepuaa

TTonstus: cheprudeckas nosepxaocts. [llap u cdepa. Bzanmuoe pacnonosxxeHue cepbl U MIOCKOCTH,
KacarenbHasl IIocKocTh K chepe. Ceuenne mapa, chepst CummeTpust chepsl U mapa.

Tema 11.11 INousTue 06
oObeMe Tena. OTHOLIEHHE
00BbEeMOB IOJ00HBIX TE

ConepxaHue yaeOHOro MaTepuaa

ITonsTue 06 o0bemMe Tenma. OCHOBHBIE CBOMCTBa 00BEMOB Ten. O0beM Ky0a i MPAMOYTOIHHOTO
napauenenuneaa. Teopema 06 00bEME IPSIMOYTOJILHOTO MAPAJUICIICIUIIEIA U CICACTBUS 13 Heg.

IIpakTHuyeckoe 3aHATHE
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O0beM MPsAMOi U HAKIIOHHOW MPU3MBI B ITWIHHPA. OTHOIIEHUE 00bEMOB, TUIOIIAJIEH TTOBEPXHOCTEH
nogo0HBIX ¢uryp. [IpeodpazoBanne mogoous, roMOTeTHS. [ eOMETpHUIECKUiT CMBICT OIPEAETUTENS 3-TO
nopsiaka. [Togobue B mpocTpaHCTBe.

Tema 11.12 O0beMBI U

IIpakTHYecKoe 3aHATHE

IUIOINAAM NOBEepXHOCTEH Ten | OObeMbl mupaMubl M KoHyca. O0beM mmapa M mapoBoro cerMenTa. Ilioimaay moBepXHOCTEH Te 2
Tema 11.13 KomOunarmm ConepxaHue yaeOHOro MaTepuaia
MHOTOTPaHHHUKOB U TeJl KomOnnammu Texn BpameHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHas B IUIIMHAP, OMIMCAHHAs OKOJIO 2
BPAIICHU mrHApa. Ilepeceuenne ceps! u mapa ¢ miockocTeio. Kacanue mapa u cdepsl miaockocTsio. [TorsaTre
MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO c(epsl, chephl, BIMCAHHONH B MHOTOTPaHHUK FJIH TEJIO BPAIICHHMS.
[Tnomans moBepxXHOCTH HMIMHIPA, KOHYyCa, MI0Imanb chepsl n e€ yacTei.
Hcnonb3oBaHHEe KOMOWHALIMI MHOTOTPaHHUKOB M TeJl BpaIlleHUs] B IPAKTHKO-OPUEHTUPOBAHHBIX 3a/1auax
Tema 11.14 Pemienue 3amau. | Comeprkanue y4eOHOrO MaTepuaia
MHoOrorpaHHuKHY U Tena Pemenue 3a1au Ha MIIOCKOCTH C UCIIONIB30BAaHHEM CTEPEOMETPHUECKUX METOMIOB. 2
BpaleHUus ITocTpoeHue ceueHnt MHOTOTPaHHUKOB U TeJl BpaIlleHUs: CEUCHU IIIINHApa (TapauieIbHo U
MEepHEHIUKYIISIPHO OCH), CEUeHUs KOHYyca (MapaieIbHOe OCHOBAHHIO U IIPOXOAINEe Yepe3 BepIINHY),
CeYeHHs I1apa, MeTO bl IIOCTPOCHUS CEUCHUI: METO]I CIIE0B, METO/] BHYTPEHHETO IIPOSKTUPOBAHMS, METOA
IepeHoca ceKyIeH MIOCKOCTH.
OO06BeMBl 1 IUIOIMIAIHN MOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpaIllEHHUs
Pazgen 12. MHoxkecTBa. DJIeMEHTHI TeOpuH rpagos 8
Tema 12.1 MHoxecTBa Cosiepkanuie yueOHOro MaTepuasia
[TonsiTe MHOXECTBA, X cBOCTBa. [ToaMHOKecTBO. Omepaliuu ¢ MHOKecTBaMu. J{narpamMmbl Dinepa- 2
Benna.
Omnpenenenne, TeopemMa, CBOMCTBO MaTEMAaTHIECKOTO OOBEKTa, CIECTBUE, 10Ka3aTeILCTBO, PABHOCHIIbHBIE
ypaBHEHHS.
Tema 12.2 Onepauuu ¢ Conepxanne yueOHOro MaTepraa
MHOXKECTBAMH IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJiePAKaAHNE (COAePKAHUE MPUKJIATHOTO MOLYJIs) 2
Omnepariy ¢ MHOXKeCTBaMU. Pemenne npukinaaHeix 3a1ad. [[puMeHeHne TeopeTHKO-MHOKECTBEHHOTO
anmapaTa JJist OTIMCAHUs PEabHBIX MPOLIECCOB U SIBIICHUH, MIPU PELICHNH 331a4 U3 IPYTUX yIeOHBIX
TPE/IMETOB.
Tema 12.3 I'pacdsr Coneprxanne yueOHOro MaTepHaia
[Nonsitue rpada. Cs3HBIN rpad, AepeBo, MK rpad Ha IUIOCKOCTH. 2
I'pad, cBsa3HBIHN Tpad, myTH B Tpade: MUKIb U nend. CTeneHs (BaIeHTHOCTh)BepIIUHBL. [ padsl Ha
IJI0CKOCTH. JlepeBbsi.
Tema 12.4 Pemenne 3amad. IIpakTHYecKoe 3aHATHE
MmnoxectBa, ['padsr n ux Oneparnyn ¢ MHOKecTBaMH. ONIMCaHNE peabHBIX CUTYAINH ¢ TOMOIIBI0 MHOKECTB. [IprMenenue rpadoB K 2
IIPUMEHEHNE PEIIeHHIO 3a1a4
Pa3gen 13. DJieMeHThbl KOMOMHATOPHKH, CTATHCTUKH M TEOPUH BEPOSITHOCTEH 26
Tema 13.1 OcHOBHBIE CopepxaHue yaeOHOro Marepuaa
HOHATHSA KOMOMHATOPUKU IlepecTaHoBKH, pa3MelleHUs, COUETAHMUS. 2
[lepecTaHOBKH, pa3MEIICHNUS, COYECTAHUSI. 2
Tema 13.2 CoObiTHE, Conepxanue yaeOHOro MaTepuala
BEPOSTHOCT COOBITHSL. CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. TE€OpeMBI O BEPOSTHOCTH CYMMBI COOBITHH. 2

CrosxeHre ¥ YMHOXKEHHE

CrygaliHbIe SKCIIEPUMEHTHI (OIBITHI) U CIIydaliHbIe COOBITHS. DIIeMEHTapHbIE COOBITHS (MCXOIBI).
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BEpOATHOCTEH

BeposTHOCTB CITydaifHOTO COOBITHS. BITU30CTh YaCTOTHI U BEPOSITHOCTH COOBITHI. CllydaliHbIe OTIBITHI C
PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMH COOBITHAMH. Otriepanny Hag COOBITHSAME: TIepecedeHne, 00beIMHEeHNE,
MTPOTUBOTOJIOXKHBIC coOBITHI. Inarpammel Diinepa. @opmyria clI0KEHUST BEPOSITHOCTEH.

YcnoBHast BEPOSITHOCTb. 3aBHCHMBIE U HE3aBUCHUMBIE COOBITHS. TE€OpPEMBI O BEPOSTHOCTH MPOU3BEACHHS
COOBITHH.

VYcnoBHas BEPOATHOCTb. Y MHOKEHHUE BEPOATHOCTEN. JlepeBo ciiydaiiHoro skcnepuMenta. @opmyina noyiHoin
BeposTHocTH. Dopmyna Baiieca. HezaBucumeie coObITHSI.

BuHapHbIii cirydaiiHbIi ONBIT (MCIIBITaHKE), yceX U Heynada. HesaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAaHUH 10 epBoro ycrexa. [lepecranoBku u dakropuan. Yncio coyeranuii.
Tpeyronbuuk Ilackans. @opmyna 6uHoma HerotoHa.

Cepus He3aBUCHMBIX HcibITaHuil bepHymumi. CiydaifHeIN BEIOOp M3 KOHEYHOW COBOKYITHOCTH.
Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. [{uarpamma pacnpenenenusa. Onepauuu Haj
CllydaliHBIMU BeTMuuHaMu. buHapHas cirydaiiHas BenudyrHa. [IpuMmepsl pacnpeeneHuil, B TOM 4HCIe
TeOMETPUYECKOe H OMHOMHAIBHOE.

Tema 13.3 BeposiTHOCTb B
podecCHOHANBHBIX
3amadax

ConepkaHne yueOHOro Marepuaia

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:kaHMe (Colep:KaHMe NPUKJIAJIHOTIO MOLYJIsI)

OTtHOCHTEIbHAS YaCTOTa CO6LITI/I$[, CBOICTBO ee YCTOI\/'I‘H/IBOCTI/I.

OK 01

CTaTHCTHYECKOE OIPCACICHHUC BEPOATHOCTH. OHCHKa BCPOATHOCTHU COOBITHS

Tema 13.4 luckperHas
CiTyJaiHasi BeJINYMHA, 3aKOH
ee pachpesiesIeHus

ConepkaHne y1eOHOro Marepuana

Bunp! ciyyaiineix BenuuuH. OnpeaeneHue TUCKPETHON Cly4aiiHON BEIMYUHBL. 3aKOH paclpeacacHus
JIUCKPETHOM CllydaiiHOH BeJInYuHbI. Ee 4KciioBble XapaKTepUCTHKH.

CoBMecTHOE pacnpeielICHHE ABYX CIIydaliHbIX BelnndrH. He3aBucumble citydaiiHble BETMYUHBI.
Maremartnueckoe OXKHIaHue CIydaifHOW BeMUUUHEI (pactipeneneHus). [Ipumeps! npuMeHeHus
MaTeMaTHYECKOTO OKHJIaHMs (CTpaxoBaHHeE, JoTepes). MaremaTinieckoe 0XKulaHne OMHApHOHN cIydaifHOH
BEIMYHHBI. MaTeMaTHYeCKOe OXKHJIaHHE CYMMBI CIIy4alHBIX BEIMIHH. MaTeMaTndeckoe 0XXuJaHne
reOMETPUUECKOTO M ONHOMHAIILHOTO PacCpe/IeIICHUH.

Jucnepcus U cTaHAapTHOE OTKIIOHEHUE CIIYYaiiHOHM BeIMYuHbI (pacnpenenenus). Jucnepcus OuHapHO#
CIIydaitHOH BeTHYMHBI. MaTeMaTH4eckoe OKUAaHNe POU3BEICHHS U TUCTIEPCHSI CYMMBI HE3aBUCHMBIX
CIIydaitHBIX BEIWYHH. J(ucnepcust u cTaHAapTHOE OTKJIOHEHHE OMHOMHAJIBHOTO pactpeaeieHus. [ucnepcus
U CTaHJapTHOE OTKJIOHEHUE FEOMETPUUECKOTO PACHIPENEIICHHUS.

HepasenctBo YeoOrimena. Teopema YeOrbimesa. Teopema beprysumu. 3akoH 6oubinx dnces. BeioopouHsIit
MeTo]l uccllefoBaHui. BribopouHsle XapakTepucTHky. OLeHUBaHNE BEPOSTHOCTH COOBITHS 110 BEIOOPOYHBIM
JaHHbIM. [TpoBepka mpocTelIuX THIIOTE3 ¢ MOMOUIBIO U3YUYEHHBIX PACHpPEAeICHHUMN.

HenpepreiBHble cnyvaiiHbie BenIuHBL [IpuMepsl. O yHKIWS IDIOTHOCTH BEPOSTHOCTH PACIIPEICIICHHIS.
PaBHOMEpHOE pacmpe/ieieHue u ero CBOMCTBA. 3a1aun, IPUBOIAIINE K IIOKA3aTEIFHOMY PaclpeelICHUIO.
3amauu, MPUBOISIINE K HOPMAIILHOMY pacipeesieHii0. OYHKIUS IIOTHOCTH BEPOSTHOCTH MTOKA3aTeIbHOTO
pacopeacicHus, (pyHKHI/ISI IDIOTHOCTH BEPOATHOCTU HOPMAJIBHOTO PACIIPEACTICHUSA. (DyHKHI/If{ IINIOTHOCTHU U
CBOWMCTBa HOPMAJIBHOTO PACIIPEACICHHS.

HOCHC}IOBaTeHBHOCTB OAVNHOYHBIX HEC3aBUCHMBIX COOBITHIA. 33}13‘{1/1, MIPUBOJIAIINE K PACIIPEACTICHNUTIO
Ilyaccona.

KoBapuamus aByx cimydaiiubeix BenmauH. Koaddunuent mnaerinoi koppensiuu. CoBMEeCTHBIC HAOIIOISHUS
NIBYX BENTMYHH. BIOOpOYHBIH K03 PHUIHEHT Koppersiun. Pa3mudre Mex 1y JJMHEHHONW CBSI3bI0 U IPUIUHHO -
CJICJICTBEHHOM CBs3b10. JIMHEHHAs perpeccus, METol HAUMEHBIINX KBaJPATOB.

Tema 13.5 3agaun

CozepkaHrie yueOHOro MaTepuaa
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MaTeMaTH4YeCKOMH Bapuanmonssiii psa. [1oJuron 4acToT ¥ rucTorpaMma. 2
CTaTUCTHKHU CraTucTHYECKHE XapaKTEPUCTUKH psifa HaOMI0JaeMbIX JaHHBIX 2
Tema 13.6 CocraBnenue Coneprxanne yueOHOTo MaTepraa
TaOJWI ¥ IHarpaMM Ha IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lePKaHMe (CoAepKAHHE NPUKIATHOT0 MOTYJIS) 2 OK 01
IIPAKTHKE [epBuuHast 00pab0TKa CTATUCTHYECKUX JAHHBIX. ['paduueckoe uX npeicTaBIeHUE.
HaxoxkJeHne cpeiHuX XapaKTepUCTHK, HA0JII0OAaeMbIX JITAHHBIX 2
Tema 13.7 Pemenue 3anau. IIpakTHyeckoe 3aHATHE
OneMeHThl KOMOMHATOPHMKH, | DnieMeHThl koMOuHaTOpHKkH. COOBITHE, BEPOSTHOCTD COOBITHs. CII0MKEHHE M yMHOKEHHUE BEPOATHOCTEH 2
CTaTUCTHKHU U TEOPUU
BEPOATHOCTEHN
Pazgen 14. YpaBHeHUS U HEPaBEeHCTBA 18
Tema 14.1 PaBHocumsHOCTE | Conmeprkanue ydeOHOTO MaTepHuaja
YPaBHEHHH U HEPABEHCTB. ToxaecTBa U TOXKIECTBEHHBIE IPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEeHHsI. PABHOCHMIIBHOCTh 2
OOumme METOBI penIEHHs YPaBHEHHI U HEPABEHCTB U ypaBHEHHUA-cleAcTBUsA. Onpenenenns. HepaBeHCTBO, pellleHHe HEPABEHCTB.
OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX IIEPEX0Jax B ypaBHEHHUAX U HepaBeHcTBaX. OOIINE METOIbI PELICHUS
YpaBHEHHIA: TIEPEX0/1 OT PaBEHCTBA (QYHKIMH K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (pyHKIHMI, MEeTOT
pa3noXeHUst Ha MHOXKUTEIH, METO] BBEICHHS HOBOH IEPEMEHHOH, (QyHKIIMOHATBHO-TpaQHIECKUl METOI.
CucreMa U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUSL.
PaBHOCHJIbHBIE HEPABEHCTBA.
Tema 14.2 I'paduyeckuii ConepxaHue yueOHOro MaTepuasa
METOJI PEIIEHHs YPaBHEHUH, | OOIue METOBI PEIIEHHS HEPABEHCTB: EPEXO OT CPABHEHUS 3HAUEHUM (yHKIUH K CPABHEHUIO 3HAYEHHI 2
HCPAaBCHCTB apryMEHTOB JUIsi MOHOTOHHBIX (DYHKLIMI, METOJI HHTEPBAIOB, (YHKIHOHAIBHO-TpaQUIECKUil METOI.
['padmueckuii METOJ| pelIeHHs] ypaBHEHHH 1 HEPaBEHCTB
I'paduk komnosunuu Gynkuuit. ['eomerpudeckue o0pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPANHATHOI 2
IJIOCKOCTH.
Hcnonb3oBaHue rpadMKoB QYHKIMH JUIsl HCCIIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
MIPY PEHICHUH 33]1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U PEATbHOM KHU3HH.
Tema 14.3 YpaBHeHus u CopepxaHnue yaeOHOro Marepuaa
HEpaBCHCTBA C MOAYJIEM Onpenenenue Moayist. PackpeiTue Momyns o onpenenenuto. [IpocTeiime ypaBHEHNS 1 HEPaBEHCTBA C 2
MOJTyJIEM.
[IpyMeHeHHe paBHOCUIIBHBIX IIEPEXO0JI0B B ONPEIEIECHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOAYJIEM
Tema 14.4 YpaBHeHus u IIpakTHYeckoe 3aHATHE
HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiinme ypaBHeHus, HEpaBeHCTBa ¢ mapameTpoM. [Ipocreiinime cucreMsl ¢ | 2
napameTpamu HapaMeTPOM.
I'paduueckre MeToIbI peneHus 3a1a4 ¢ TapaMeTpaMu.
Tema 14.5 CocraBnenue u Copep:xanue y4eOHOr0 MaTepuaa
pelieHue ITocTpoeHne MaTeMaTHUECKUX MOJENEH peabHON CUTyallul ¢ IOMOIIbIO YPAaBHEHUI U HEPABEHCTB. 2
pOECCHOHANBHBIX 337184 ¢ IIpuMeHeHNe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUIO MaTEMATUUECKUX 3a]a4 U 3a]1a4 U3 Pa3IHUHBIX 2
TIOMOILIBIO YPaBHEHHI obJiacTeit HayKu ¥ peasibHOM KHU3HHU, HHTEPIPETALHS OIyYEHHBIX PE3yJIbTaToB.
IIpakTHyeckoe 3aHATHE
IIpodeccuonalbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe MPUKIATHOIO MOLYJIsl) 2 OK 01

Pemenne TekcTOBBIX 3aga4y HpO(i)eCCI/IOHaJ'ILHOFO COACPIKaHUA

Tema 14.6 Pemenne 3agau.

IIpakTHyeckoe 3aHATHE
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YpaBHEHUS U HEPABEHCTBA OO11re METO/Ibl pellieHHs ypaBHEHUH. YpaBHEHHsI U HEPABEHCTBA C MOJYJIEM H C ITapaMeTpamMu 2
DK3aMeH
Bcero: 252

JnsxapakTepuCTHKHYpPOBHAOCBOSHUAY4eOHOTOMaTEPHAIANCTIONb3YIOTCACIEAYIOINE0003HAUEHHS Ha BBIOOD:
1. —o3nakomuTenbHBI (MOBTOPEHHUE PaHee U3yYEHHBIX 0OBEKTOB, CBOMCTB);

2. —penpolyKTUBHbIH (BHINOTHEHHE JESATEIBHOCTH 110 00pasily, HHCTPYKIMH UK TOJl PyKOBOJICTBOM)

3. —TIpOaYKTHUBHBIH (ILIAHUPOBAHHE M CAMOCTOATENLHOE BHITIOJIHEHHE NEATENLHOCTH, PEIIeHHE MPOOIEMHBIX 3a/1a4: KOHTPOJIbHbIC pabOThl, CAMOCTOATENIbHBIE PAGOTA, KypCOBbIE PAGOTHI

(TIpoexTsr))
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
3.1. TpeboBaHUSI K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecriedeHHI0

Peanuzarus nmporpamMmbl JUCHUILTAHBI TPEOYET HAMHUUS y4eOHOTO KaOuHEeTa

MaTEMaTHKH.
O6opynoBanne yueOHOTO KaOUHETA:

- I0CAJJ0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo IpernoaBaTens;

- KOMIUJIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA;

- KOMILUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 33J1aHUS U1 KOHTPOJIBHBIX padoT;

- Mpo(eCCUOHANBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTepHuaibl DK3aMeHa.

TexHuueckue cpeacTBa 00ydeHUS:
- IEPCOHABHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM IIPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP C FIKPAHOM.

3.2. Undopmannonnoe odecneyeHue 00yueHust

IlepeyeHsn pPeKOMeHayeMbIX y4eOHBIX U31aHUH, HNurepHer-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE HCTOYHUKHU:

1. MaremaTtuka: anreOpa W Hadajla MaTEeMaTHMYECKOTO aHaiu3a, reoMerpus. Anredpa u
Hayayia MmaTemaTudeckoro ananu3a 10-11 kmaccel (0a30BbIi U YIITyOJICHHBIA YPOBEHB) :
yueonuk / I1I. A. Anmumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-e uza. - Mockpa
: [IpocBemenne, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT : 2MeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1927172 (nara oGpamenus: 13.04.2024). —
PexxuMm nocryma: mo noamnucke.

JlomomHUTEIbHBIE UCTOYHUKHU:

1. HanasH, A. A. Maremaruka : yueOonuk / A. A. Jlanasa. — 3-¢ u3a., ucrp. u 101, —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccuoHabHOE 00pa30BaHUE).
- ISBN 978-5-16-012592-3. - Tekct : anexkTponHsbIi. - URL:
https://znanium.com/catalog/product/1891827 (nata obpamenus: 13.04.2024). —
Pexum nocryma: mo moamnucke.

2. Owmenbuenko, B. I1. Maremaruka : yueOnuk / B.I1. Omensuenko, H.B. Kapacenko. —
Mocksa : UTHOPA-M, 2023. — 349 c. — (Cpeanee npodeccuoHalIbHOES 00pa30BaHME).
— DOI 10.12737/1855784. - ISBN 978-5-16-017462-4. - TekcT : 2JIeKTPOHHBIH. -

URL.: https://znanium.com/catalog/product/1910544 (nata oopamenus: 13.04.2024). —
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Pexxum nocrymna: mo nmoammcke.

3. Pacynog, K. M. I'omonos, C. A. Maremartuka. JIuneiinas anredpa : yaeOHO-
cripaBouyHoe nocodue / C. A. I'omonoB, K. M. Pacynos ; mox o6mi.pen. K. M.
PacynoBa. — Mocksa : ®OPYM : UHOPA-M, 2021. — 144 c. —
(ITpodeccronansroe obpazoBanue). - ISBN 978-5-91134-713-0. - Teker :
anekTponHbid. - URL: https://znanium.com/catalog/product/1081982 (nata
obpamenusi: 13.04.2024). — Pexxum ocTyna: 1o MOAMKUCKeE.

4. Illumnoga, JI. 1. MaremaTuka : yueobnoe nocodue / JL.W. Illunosa, A.E. [llunos. —
Mocxksa: UTHOPA-M, 2020. — 238 c. — (Cpennee npodeccuoHaaibHOe 00pa30BaHue).
- ISBN 978-5-16-014561-7. - Tekcrt : anekTpoHHbii. - URL:
https://znanium.com/catalog/product/1127760 (nata ob6pamenus: 13.04.2024). —
Pexum noctymna: mo noamnucke.

5. FOxHo, H. C. Maremartuka : yueOHuk / H. C. FOxHo. — Mocksa : UHOPA-M, 2023.
— 204 ¢. — (Cpennee npodeccroHanbHoe oopazoBanue). — DOI 10.12737/1002604.
- ISBN 978-5-16-014744-4. - Tekcr : anektpoHHbIi. - URL:
https://znanium.com/catalog/product/1906092 (nara oopamenus: 13.04.2024). —

Pexum AO0CTYyIIa: 110 ITIOAIINCKC.

Ilepuoanyeckue n3nanus (0TeYeCTBEHHbIE )KYPHAJIbI):

1. [Tpodeccnonanbroe obpasoBanue B coBpemeHHOM mupe:  Professional
education  in the modern word: BCepOCCUNCKUN HayYHBIN XKypHa /
yupenutens denepanbHoe rocy/1apCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

yupexaeHue Beiciiero oopasopanusi «HoBocuOMpckuil rocy1apcTBEHHbIN
arpapubiii  yauBepcutet». — 2011 - . — HoBocubupck: ®I'VII «M3parensctBo CO
PAH», 2020 -. -ExxekBapT. — TeKCT: HeMOCPEACTBEHHBIM.

HNuTepHeT-pecypcsbl:

1.  Iludposoii oOpazoBarenbHbIN KOHTEHT: caiiT. — URL: https://educont.ru/ (nara
obpaienusi: 24.04.2024). — TekcT: 2JIeKTPOHHBIMN.
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4. KOHTPOJIBUOLHEHKAPE3YJIbTATOBOCBOEHUAINCIUIT/INHBI

KoHTponb # oOlleHKa pe3yJbTaTOB OCBOCHUS JUCIUIUIMHBI OCYIIECTBISETCS
MpernojaBaTesieM B MPOIECce MPOBEICHUS MTPAKTUUECKUX 3aHATUIN U 1a00paTOPHBIX padoT,
TECTUPOBAHUS, a TaK >KE€ BBITIOJHEHUS OOYYAIOIMIMMUCS WHIWBUIYATBHBIX 3aJaHUH,

ITPOCKTOB, HCCHCHOB&HHﬁ.

Oomasi/npodeccuoHanbHast

Tun oneHoYHBIX

Pa3nea/Tema N
KOMIIeTeHIUsI MeponpusTHil
OK 01. Beibupats cioco0sl Tema 1.2 TectupoBanue
pelieHus 3a1a4 Tema 6.5 VYcrHblii onpoc
npodeccnoHaTBEHOM Tema 7.3 MaremaTuyecKuid TUKTaHT
JeSITeIbHOCTH IPUMEHHUTEIHHO Tema 9.10 NunuBuayanbHas
K pa3JINYHBIM KOHTEKCTaM Tema 10.5 camocTosTeNbHas padoTa
Tema 11.7 [IpencraBnenue
Temsr 13.3, 13.6 Pe3yJIbTaTOB MPAKTUUECKUX
Tewma 14.5 pabor

3aiuTa TBOPUYECKUX paboT
3amuTa MHAMBUAYaIbHBIX
IPOEKTOB

KonTtponbHas padora
Brinonnenue
9K3aMEHallMOHHbIX 3aJlaHUui
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