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1. MOACHUTEJIBHASA 3AIINCKA

[Iporpamma o011eo0pazoBaTebHON JUCIUIUTMHBL « MaTemaTuka» pazpaboraHa
Ha OCHOBE:

dbenepalibHOrO TOCYJApCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHApTa CPEIHEro
oOmero obpazosanus (nanee — I'OC COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
npodeccuonanbHoro obpaszoBanms (mamee — DPI'OC CIIO) mo crenuaabHOCTH
15.02.06 MoHTaxx, TEXHHYECKass SKCIUyaTalus U PEMOHT  XOJIOJUJIBHO-
KOMITPECCOPHBIX U TETIJIOHACOCHBIX MAIIIMH U YCTAHOBOK (ITO OTPACIIsiM);

dbenepanbHON 00pa30BaTEILHOMN MPOrPaMMBI CPETHETO 0OIIET0 00pa30BaHUS;

npuMepHON paboueil mporpamMMbl  00IIE00PA30BATEIBHON  TUCITUIIIIMHBI
«Marematuka» 1151 mpoecCUOHATBHBIX 00pa30BaTEIbHBIX OpraHu3anuil (0a30BbIN
YPOBEHbB (BapuaHT 2);

yueObHoro turaHa 1o cnenuanbHocTH 15.02.06 MoHTax, TexHUYecKas
AKCIUTyaTalusi 1 PEMOHT XOJIOIUIBHO-KOMIIPECCOPHBIX U TEIJIOHACOCHBIX MAIIUH U
YCTaHOBOK (10 OTpacisim);

pabodeil mporpaMMbl BOCIUTaHHS T0 crnenuainbHoctd 15.02.06 MoHTax,
TEXHUYECKass  DJKCIUTyaTallud W PEMOHT  XOJOJUIIBHO-KOMIIPECCOPHBIX |
TEIMJIOHACOCHBIX MAILMH U YCTaHOBOK (IO OTPACIIsM);

[Iporpamma o01ieo0pa3zoBaTeIbHON AUCIUILINHEI «MaTeMatrka» pazpaboTaHa
B cooTBeTcTBUM ¢ KoHIeniuei npenogaBanus 001eo0pa3oBaTelbHbIX JUCIUILIINH C
Y4ETOM npodeccuoHanbHON HaIpPaBJICHHOCTH porpaMmm CpEIHEro
MpO(QECCHOHAIBHOTO 00pa30BaHMsl, peaiu3yeMblX Ha 0a3e OCHOBHOIO OOILEro
o0pa3oBaHuUs, YTBEPKACHHON pacrnopsikeHueM MMUHHUCTEpPCTBa IPOCBEIICHUS
Poccuiickoit  ®enepanuun ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemaprameHTa rocyJJapCTBEHHOUM MOJUTHKU B chepe cpenHero npodheccuoHaIbHOTO
oOpazoBanusi W mpodeccuoHaTbHOrO OOy4YeHHsT MUHUCTEpPCTBA TPOCBEIICHUS
Poccuiickoit ®@eneparuun ot 30.08.2021 Neo 05-1136 «O HampaBieHUH METOIUK
IpernoiaBanus», Ha OCHOBaHMM MHCbMa [lenapTameHTa rocy/1apcTBEHHON MOJUTUKA
B cdepe cpeaHero mpodeccroHaabHOro 00pa3oBaHUS W IPOQECCHOHAIBHOTO
o0yuenuss MunucrepcerBa npocsemenns Poccuiickoit ®enepanun ot 01.03.2023 Ne
05-592 «O HanpaBieHUU PEKOMEHAALININ.

Conepxxanue paboyeidt mporpamMMbl 1Mo 00111€00pa30BaTEIbHOM JTUCIUILIUHE
«MaremaTuka» pa3paboTaHO Ha OCHOBE:

CUHXpOHM3auu obpazoBarenbHbIX pe3yiabTaTtoB GI'OC COO (JUYHOCTHBIX,
npeametHbix, MetanpeameTHsix) 1 GI'OC CIIO (OK, 1IK) ¢ yyetom npoduibHON
HaIPaBJICHHOCTH CHEIUATIBbHOCTH;

WHTETPallid W TIPEEMCTBEHHOCTH COJIepKaHusi 1o 001eo0pa3oBaTenbHOM
TUCITUTITHE «Marematuka W colep)KaHWUS  Y4YEOHBIX  JUCIUIUINH,
npodeccuonanbubix Moayneir ®I'OC CIIO.

1.1. Mectro 00mEe00pa3oBaTeIbHOIl JUCHUILVIMHBI B  CTPYKType
OCHOBHOM 00pa3oBaTe/IbHOI NPOrPaMMBbI:
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O61eoOpazoBaTenbHas aUcCHMIUIMHA «MaTeMaTukay sBISETCS 00sS3aTeIbHON
4acThi0 00I11e00pa30BaTENBLHOTO KA 00pa30BaTEIbLHOM MPOrpaMMbl CPEIHETO
npodeccronansHoro odpazoBanus (nanee — OOII CI1O) no cnenuanbroctu 15.02.06
MoHnTax, TeXHHYecKas SKCIUTyaTallds U PEMOHT XOJOJUIbHO-KOMIIPECCOPHBIX U
TEMJIOHACOCHBIX MAalllMH U YCTaHOBOK (IO OTpacisiM) Ha 0a3e OCHOBHOT'O OOIIEro
00pa3oBaHUsl C MOJTYYEHUEM CPEIHET0 00IIero o0pa3oBaHus.

Ha wu3yuenue o00meoOpa3oBaTebHON JUCIUIUIMHBI «MaTeMaTtukay 1o
cnequaibHocT  15.02.06 MoHTax, TEXHHYECKass OKCIUTyaTalus W PEMOHT
XOJIOTMIIEHO-KOMITPECCOPHBIX U TEIUIOHACOCHBIX MAIIMH M YCTAHOBOK (TI0 OTPAcIIsiM)
orBoauTcst 340 4acoB B COOTBETCTBHH C yUCOHBIM IIAHOM.

B mporpamme TeopeTHUecKHe CBEACHHUS TOMOJHIIOTCS J1a0OpaTOPHBIMU HU
MPAKTUYECKUMH 3aHATUSIMU B COOTBETCTBHH C YUE€OHBIM ILIAHOM II0 CIIEIIUATBLHOCTH
15.02.06 MoHTax, TEXHUYECKas OKCIUTyaTalusi W PEMOHT  XOJOAWIBHO-
KOMITPECCOPHBIX U TEMJIOHACOCHBIX MAIIIMH U YCTAHOBOK (10 OTPACIIsM).

[Iporpamma coaepKUT TeMaTUYECKUIN TUTaH, OTPAKAIOIIUN KOJIMYECTBO YaCOB,
BBIICJIIEMOE Ha M3yUYCHHE pa3/ielioB U TeM B paMKax o0I1ieo0Opa3oBaTeIbHOM
JTUCIUIUTHHBI «MaTemaThuka»

KonTpons  kadecTBa  OCBOEHHS  0011€00pa30BaTEIbHON  JTUCIMILIAHBI
«MaremaTuKa» TPOBOJUTCS B MPOIECCE TEKYIIETO KOHTPOJS U MPOMEKYTOUHOU
aTTeCTal1H.

Texymuii KOHTPOJIb TPOBOJUTCS B MPEENIax y4eOHOTO BPEMEHHU, OTBEAEHHOTO
Ha JUCITUIUIMHY, KaK TPAJIUIIMOHHBIMH, TAK 1 UHHOBAITMOHHBIMHA METOJIaMH, BKITFOYAS
KOMIIBIOTEPHOE  TECTHpOBaHWE. Pe3ynpTaThl KOHTPOJSI  YYHUTHIBAIOTCA  TIPH
MOIBE/ICHUH UTOTOB IO 00111€00pa30BaTEIbHON TUCIIUTIIMHE.

[IpomexxyTouHas aTrecTals MPOBOAUTCA B (opMe B3K3aMeHa MO HUTOram
U3YYCHUS JUCITUTUTHHBI.

1.2. Ieau u 3aaa4u 0011e00pa30BaATEILHON JUCHMILTHHBI

Peanuzanust mporpamMmsel 00111e00pa3oBaTeIbHON AUCIUIIIMHBI «MaTeMaThKa
B cTpykrype OOII CITIO HanpaBieHa Ha TIOCTUKEHUE LIEJH T10:

JOCTIDKCHUIO PEe3yJIbTaTOB €€ M3YYEHHS B COOTBETCTBUU C TPEOOBAHMUSIMHU
dI'OC COO ¢ yuerom npodeccuonanbHor HanpasieHHOcTH PI'OC CIIO,

MOATOTOBKE OOydYarOlmMXCsd K OCBOEHHIO OOHMX U TpodecCHOHATBHBIX
kommneTeHui (nanee — OK, I1K) B coorBerctBUU ¢ ®I'OC CIIO no cnenuaibHOCTH
15.02.06 MoHTax, TEXHUYECKas OKCIUIyaTalusi W PEMOHT  XOJOAWIBHO-
KOMITPECCOPHBIX M TETUIOHACOCHBIX MAIIIMH U YCTAHOBOK (110 OTPACIISIM).

B npouecce ocBoenust 061ieo0pa3oBaTeIbHON TUCHUILUIMHBI «MaTtemMaTukay y
oOydJaromuxcs meyieHanpaBieHHO (OPMUPYIOTCS YHUBEPCAIbHBIC YICOHbBIC JEHCTBUS
(mamee — VYVY]I), Bmodas (opMupoBaHHE KOMIIETEHIIMH B 00JlacTh y4eOHO-
HCCIIEIOBATENIbCKON M TPOEKTHOW JEATENbHOCTH, KOTOPbIE B CBOKO OYEpEdb
00ecreunBalT MPEEMCTBEHHOCTh (QopMupoBanus o6mmx komneteHuin OI'OC
CIIO.



dopmupoBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHalbHOE
camMooNpeeeHne 00yJaroluxcs, pa3BUTUE 0a30BbIX YNPABICHUECKUX YMEHUH 110
IUTAaHWPOBAHUIO U ITPOEKTUPOBAHUIO CBOETO MPO(ECCHOHATIBHOTO Oy IYILETO.

1.3. OOmasi XapakTepucTHKa 00111€00pa30BaATEIbHOM TUCIHIINHBI

O6mieoOpazoBaTeabHas JTUCHUTUIMHA «MaremMatuka UMeeT
MEXKIUCITUIUTMHAPHYIO CBA3b C  JUCHUIIMHAMH  0OIIeo0pa3oBaTebHOTO |
obmenpodeccuonanpbHoro 1ukioB HMuadbopmatuka, ®duszuka, Xumusa, buosmorus,
['eorpadusi, a Takke MEXIUCHUIUIMHAPHBIMU Kypcamu (manee - MJIK)
npodeccuonanbHoro mukia: MJIK 01.01 YnpaBienue TeXHHUECKON IKCILTyaTallueH
U o0ciyxuBaHMeM xoJioawibHOro oOopynoBanusi, MJIK.02.01 Vmnpasnenue
MOHTa)XXOM XoJoauiapHOTO oOopynoBanusi, MJIK.02.02 IIporpammupoBanue u
UCTIBITaHUS  XoJonuiabHOTO obOopynoBanus, MJIK 03.01 Benenue pabouelr u
MIPOEKTHOM JOKyMEHTauuu cucreM xonojgocHadxkenus, MJIKn 04.01 MonTax,
MMyCKOHAJIaJIKa, TEXHUYECKAas SKCIUTyaTalysl 1 PEMOHT XOJIOJIUIbHO-BEHTUIISIIIUOHHON
TEXHUKHU U CUCTEM KOHAUIIMOHUPOBAHUS BO3/yXa;

Oo1ieo0pazoBaTenbHas JUCLIUIUINHA «MaremMaTuka» AMEET
MEXKIMCIUIUIMHAPHYIO CBsI3b € y4eOHOM JuciMIUIMHON —«OO0Iue KOMIIETeHIIUU
npodeccruoHana» o0enpoPecCUOHAILHOTO IUKJIA B YaCTH PA3BUTHSI MAaTEMaTHUECKOM,
(UHAHCOBOM,  YWTATEIbCKOW, €CTECTBEHHO-HAyYHOW  TPaMOTHOCTH, a  TakKke
dopmupoBaHust  OOMIMX KOMIIETeHIM B cdepe pabotel ¢  uHbOpMaIMEH,
CaMOOPIraHM3ALMU U CAMOYTIPABJICHHS, KOMMYHUKAIUH.

Conepxanre 00111e00pa30BaTeIbHON NUCIMIUIMHBI HAMPABJICHO HA JOCTHKECHUE
o0nmx u mpodeccuoHaIbHBIX KoMrteTeHIi B cootBeTcTBHM ¢ PI'OC CIIO, Ha ocHOBe
(bopMHUPOBaHUS JIMYHOCTHBIX, METANIPEMETHBIX U TIPEAMETHBIX PE3YJIbTATOB O0YUEHUS,
pernamentupoBaHHbix OI'OC COO.

B npoduiibHy0 COCTaBISIONTYIO TIO 001IE00Pa30BaATEILHON JUCIUILTMHE BXOAUT
po(heCcCUOHAIBHO OPUEHTHUPOBAHHOE COJIEpKaHUe, HE0OX0IMMOe ISl (POPMUPOBAHUS Y
00yJaromxcst 00MuUX U MPOoPhECCUOHATLHBIX KOMITETESHITHA.

B nporpamme mo o6mieoOpa3oBaTenbHON —AucHuIUiiHe «MaremaTukay,
peau3yeMol TpU TOATOTOBKE OOYYArOMIMXCS MO CHEHUAIbHOCTSAM, MNpoduiibHO-
OPUEHTUPOBAHHOE COJICP>KaHNE HAXOJUT OTPAXKEHUE B TEMaX:

Tema 1.3. ['eoMeTpust Ha MIOCKOCTH

Tema 2.5. TlapannensHble, NEPIEHIUKYISPHBIE, CKPELIUBAIOIIUECS MPSIMBbIE

Tema 3.3 TIpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4Hl HA KOOPJIMHATHOM INIOCKOCTH

Tema 4.7 OnucaHue TPOU3BOJCTBEHHBIX MPOIECCOB C MOMOIIBIO TpadUKOB
byHKIINAN

Tema 6.10 HaxoxaeHue onTUMaibHOTO pe3ysibTaTa ¢ OMOIIBIO MPOU3BOJHOMN
B MIPAKTUYECKUX 3a/1a4ax

Tewma 7.7 IIpumepsl cummeTpuiil B mpodeccuu

Tema 7.10 Konyc, ero cocrapustomue. CeueHne KoHyca

Tema 8.5 OnpeneneHHbI HHTETPAJl B KU3HU

Tewma 11.6 Jlorapudmbl B Ipupojie U TEXHUKE

Tema 12.2 Onepauun ¢ MHOXXECTBAMU
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Tewma 13.3 BepoaTrHOCTh B TpoeCCHOHATIBHBIX 3a1a9ax

Tema 13.6 CocTaBneHue TaOaUIl U JUarpamMM Ha MPaKTHKE

Tema 14.5 CocraBieHue u pelnieHue npodecCuoHaIbHBIX 3a7a4 C MTOMOIIBIO
YpPaBHECHUI



1.4. Ilnanupyemble pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTeIbHOM IMCHMILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO
1 Ha ocHoBe ®PI'OC COO

B pamkax mporpammbl o01ieo0pa3oBaTeabHON JUCIUIUIMHBL «MaTteMaTukay oOy4arolIMMHUCS OCBAaWBAIOTCS TUYHOCTHBIE
(JIP) u meranpenmetHsie (MP) (o6mue) u npenmetHsie (I1P) (quctiumiunapHbie) pe3yibTaThl B COOTBETCTBUHU C TPEOOBAHUSIMHU
®I'OC cpennero obdmiero obpazoanusi. Ocoboe 3HaYEHUE AUCHIMIUIMHA UMEET NpU (POPMUPOBAHUM U PA3BUTHH OOIIMX U
npodeccoHaNbHBIX KOMITIETSHIIUH 110 CIIEIUaTbHOCTH.

O01mue KOMIETeHI MU

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

(OK, IIK 6 coomeemcmesuu ¢
@IoC CIIO no
cneyuanvHocmu/npogeccuir)

Oﬁmne1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01 Boibupatb criocoOsr
pelieHus 3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
PUMEHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH
MacTepcTBa, TPYI0II00ue;

- TOTOBHOCTh K aKTUBHOM JI€ATEILHOCTH
TEXHOJIOTMYECKOW U COLIMAIBHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATb,
MJIAHUPOBATh M CAMOCTOSITEIILHO BBITIOJTHSATH
TaKylo JIeSITeIbHOCTD;

- HHTEpeC K pa3IU4HbIM cepam
npodeccnoHaNbHOM e TENbHOCTH,
OBnaneHne yHUBEPCAIbHBIMHU Y4eOHBIMU
MO3HABATEIHbHBIMH JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENbHO (HOPMYINPOBATH U
aKTyaJTM3UpOBaTh MPOOJIEMY, pacCMaTpPUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYHUIECTBEHHbBIN TPU3HAK WU

-BJIAJICTh METOAMHU JJOKA3aTENbCTB, AITOPUTMAaMU PELICHMS 3a/1a4;
yMeHue (popMyIHUpOBaTh ONPEIEIICHUs], aKCUOMBI U TEOPEMBI,
IPUMEHSITH UX, IPOBOJUTH JI0KA3aTEIbHBIC PACCYKIECHUS B XO€
pelieHus 3a1ay;

- YMETh ONEPUPOBATh MOHATUSAMU: CTETIEHDb YHCIIA, JIOTapU(PM UnCIIa;
YMEHHE BBINOJIHATH BHIUMCIICHUE 3HAYEHUI U ITpeoO0pa3oBaHUs
BBIp@)XEHUI CO cTeNeHsIMHU U Jiorapupmamu, npeoOpa3oBaHUs
JpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETb ONIEPUPOBATH NMOHATUAMU: PALlUOHAIIBHBIE,
uppalnroHaIbHble, TOKa3aTeIbHbIE, CTENIEHHBIE, Iorapu(MUUecKUe,
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIMS, HEIIPEPhIBHAS
GbyHKIMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeIeHHbI HHTETpall;
YMETb HaxOJIUTh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIH, HCIIONb3YS
CIIPABOYHBIE MATEPUAIIBI; UCCIIEOBATH B IPOCTEHIINX CIIydasx
(GyHKIIMY HA MOHOTOHHOCTb, HAXO/AUTh HAUOOJBIINE U HAUMEHbIINE

! VKka3pIBAIOTCS IMYHOCTHBIE M METANpeaMeTHbIe pe3yinbTaTsl 3 PIOC COO (B mocneaneii pepakmuu ot 12.08.2022) B otriaromsHoit Gopme, GopMupyembie

001eo0pa3oBaTeNbHON JUCITUTLTHHOM

2 JlucupnunHapHbIe (IPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUH C MX MONHBIM mepednem Bo ®I'OC COO (B mocneaneit pegaxiun ot 12.08.2022




OCHOBAHWUS JIJIsl CPABHEHHUS, KIIACCU(PUKALIUN U
00001IeHHS;

- OIPEIENISTh e IeATEIIbHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS
B pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B ICSITCIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1AM,
OIICHUBATh PUCKU IOCIICICTBUI JICITEILHOCTH;
- pa3BHBATh KPEATUBHOE MEIILJICHUE ITPU
PEIICHNH KU3HESHHBIX MPOOIeM

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- BIIQJICTh HaBbIKAMU y4eOHO-
HCCIIEIOBATEILCKOU U IPOESKTHOM
NEeATEIbHOCTH, HABBIKAMU Pa3pEIICHHS
npobiuem;

- BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIC CBS3H H
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€e pelICHUS, HAaXOAUTh apTyMEHTHI JIJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPKIACHHIM, 33]1aBATh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUS
3aJla4¥ pe3yNbTaThl, KPUTUIECKH OIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSX;

-- YMETh MTEPCHOCUTH 3HAHUS B
MMO3HABATEIBHYIO ¥ TIPAKTHYECKYIO 00JIacTH
KU3HEIEATENHHOCTH;

- YMETh HHTETPHPOBATh 3HAHMS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;

3Ha4YeHUs1 GYHKUUN; CTPOUTH TpapUKH MHOTOUIICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTh
MPOM3BOJIHYIO IIPU PEUICHUH 33/1a4 Ha JABIKEHHE; PelIaTh
NPAaKTUKO-OPUEHTHPOBAHHBIC 337a4l Ha HAMOOJbIINE U
HaMMEHbIINE 3HAYCHNUS, HA HAaX0XKICHUE MTyTH, CKOPOCTU H
YCKOPEHHS;

- YMETh ONEPUPOBATh NOHATHUAMU: PallMOHAIbHAS (QYHKITHS,
noKasaTtenbHas QYHKIMs, CTeneHHas QyHKIus, JorapudmMuaeckas
GbyHKIMSA, TPUTOHOMETpUYECKUE PyHKIMHN, 0OpaTHbIe (GYHKINH;
YMEHHUE CTPOUTH rpa)MKu U3y4eHHBIX (DYHKIIUN, HCIIOIB30BATh
rpad UKy PU U3YYECHUH MPOLIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH
3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB U 3314 U3 PEATbHOM KU3HH,
BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEKAY BEITHYMHAMH;

- YMETh penIaTh TEKCTOBBIC 3a/1a4l Pa3HbIX THIIOB (B TOM YHUCIIE HA
NPOLIEHTHI, JOJIM U YaCTH, Ha IBUKEHHE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 00JIACTH YIpaBJICHUS TUYHBIMU
U CeMEHHBIMU (PHAHCAMM); COCTABIISATH BHIPAKCHHUS, YPABHECHUS,
HEpPaBEHCTBA M X CHUCTEMBI 110 YCIOBUIO 3a/1a4M, NCCIIEI0BATh
MOJTy4EHHOE PELIeHUe U OI[EHNBATh MPaBIONOA00HOCT
PE3YNIBTATOB,

- YMETh OIEPUPOBAThH MOHATHIMU: CpeHEe apu(PMETHUECKOE,
MenraHa, HauboJibliee U HauMeHbIlee 3HAUYCHMsI, pa3Max,
JCTIepCHs, CTaHAAPTHOE OTKIOHEHHUE YHUCIOBOro Habopa; yMeTh
U3BJIEKATh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPEJICTABICHHYIO B
TabIuIax, Ha AUarpamMmax, rpaukax, OTpaskarollyro CBOHCTBA
peabHBIX MPOIIECCOB H SBJICHUI; TIPEACTABISITh HHPOPMAIIUIO C
MOMOIIBIO TAOJIHII U TUarpaMM; UCCIIeIOBATh CTATHCTUIECKUE
JTAHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapUIecKuX METOJI0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHIMU: CIyYalHBIN ONBIT U CIy4aiiHOE




- BBIIBUT'aTbh HOBBIC UJCH, IIPpCAJIaraTb
OPUI'MHAJIBHBIC MMOAXOJAbI U PCUHICHU A,

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B
II03HABATEJILHONW U COLMAIbHOM IPAKTUKE

COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS; yMEHUE BHIUYNCIATH
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'papUUECKUX METOJ0B; TPUMEHSThH
(bOpMYIIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PELICHUHU 3a7a4; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CJIy4aliHbIMU BEJIMYUHAMU;
yYMEHUE NPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- YMETb OIIEPUPOBATh MMOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPaHHBIN Yo, CKPEIIMBAIOIINECS MIPSIMBIE,
MIapAJUIEIbHOCTD U MEPIICHIUKYIISIPHOCTD IPSIMBIX U IIJIOCKOCTEM,
YTOJI MEXAY IPSAMBIMH, YIOJI MEXAY IIPAMOM U IUNIOCKOCTBIO, YTOJI
MEXY IIIOCKOCTSMU, PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH,
paccTosiHuE MEXKIY MPSAMBIMH, PACCTOSIHUE MEXKAY IIIOCKOCTSIMU;
YMEHHUE UCII0JIb30BaTh MIPU PELICHUHN 33a4 U3yUEeHHbIE (DaKThl U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILEro MUPa;

- YMETbh ONIEPUPOBATH MMOHATUAMU: MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHHKa, Ky0, mapaienenumes, npu3Ma, nupamusa, purypa
Y TIOBEPXHOCTh BpallleHus], HIMIUHAP, KOHYC, 1ap, cdepa, CeUeHUs
¢burypsl BpaleHus, I0CKOCTb, Kacatomascs chepsl, HUIUHAPA,
KOHYCa, IUIOIAa/lb [IOBEPXHOCTU MIMPAMHUJIBI, IPU3MBI, KOHYCA,
WINHApPA, IUI0Iab chepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuiejenunea, MMpaMuibl, IPU3MbL, HTAIUHAPA, KOHYCA, 11apa;
yMEHHUe U300paxkaTh MHOTOI'PAaHHUKH U TIOBEPXHOCTH BpAILEHUs, UX
CEYECHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIIEKTPOHHBIX CPEJICTB; YMEHNE PACIO3HABATh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABHIIBHBIE MHOTOIPAHHUKH;
- YMETbh ONIEPUPOBATH MOHATHUAMMU: IBHKEHUE B IIPOCTPAHCTBE,
10/100HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIH30BaTh OTHOILIEHUE
IoIael moBepxHocTel 1 00bEeMOB OJOOHBIX (PUTYp TIPU
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pEIlIEeHNN 3a/a4;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIUUNHBI (JIMHA, YTroJ,
iouaib, 00beM, IJIOLIAAb IOBEPXHOCTH), UCIIONb3Ys N3YUECHHbIE
(bOpMYITBI U METO/TBI;

- YMETh OIIEPUPOBATH MOHATUSAMHU: IPIMOYTOJIbHAS CHCTEMa
KOOP/IMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOM3BE/IEHUE, YTOJ MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IOMOIIIBIO
U3YYEHHBIX (POPMYI KOOPJIMHATHI CEPEIUHBI OTPE3Ka, pACCTOSHUE
MEXy IByMsI TOUKaMU;

- YMETb BBIOMPATh NOAXOAIIMMI U3YUEHHBINH METO JUIsl PELICHUS
3aJ]auu, pacro3HaBaTh MaTeMaTHYeCKUEe (PaKThl 1 MAaTEMAaTHIECKHE
MOJIEJIN B IIPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yYMEHUE NPUBOIUTH IPUMEPhl MATEMATUYECKUX OTKPBITHH
POCCHICKO 1 MUPOBOM MaTeMaTHUECKOM HayKH.

- YMETb ONIEPUPOBATH MOHATUAMU: ONPENEIEHUE, AKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PABHOCHUIIbHBIE
(bopMynupoBKH; yMeHue (GOpMyJINpOBaTh 0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIB30BATh METOJI MaTEMaTUYECKON UHIYKIUY;
IIPOBOAMTD JOKA3aTEJbHBIE PACCYKACHUS IIPU PELICHUH 3a]1a4,
OLICHUBATh JIOTUYECKYIO NIPAaBUIILHOCTD PACCYKIECHUMN;

- YMETb ONIEPUPOBATH MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO,
oIrepanuy HaJl MHOKECTBAMU; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar Jyisi ONUCaHHsI pEaJIbHBIX MTPOLIECCOB U
SIBIIGHUH TIPY PELIEHUH 33/1a4, B TOM UHCJE U3 IPYTUX YUeOHBIX
MIPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBI3HBIN rpad, AepeBo,
LUK, Tpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh U OMKUCHIBAThH Tpadbl
Pa3IUYHBIMH CIIOCOOAMU; HCIIONIB30BATh rPpadbl MIPHU PELICHUN
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3ajady;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU: COYETAHUE,
NEPECTaHOBKA, YUCIIO COUYETAHUH, YUCIIO MEPECTAHOBOK; OMHOM
HeloToHa; ymeHHe TPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyKIeHUs Ui peLIeHus 3a1ay;

-yMETb ONEPUPOBATH NOHATHAMM: HATYPaJIbHOE YUCIIO, LIEJI0€ YHCIIO,
OCTaTOK 10 MOJYJII0, PAllMOHAJILHOE YHCII0, UPPALIOHAIBHOE
YHCII0, MHOXKECTBA HAaTypalIbHBIX, LEJIbIX, PAllMOHAJIbHBIX,
JEHCTBUTEIBHBIX YUCEIT; YMEHHE UCTIONb30BaTh MPU3HAKU
IEIMMOCTH, HaUMEHBIINH OOIINIA AEIUTENIh H HaNMEHbIIIEE 00IIIee
KpaTHOe, arOpuT™ EBKIIHMIA TPy pelieHnH 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH MTO3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHHS,

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHSMHU: CTETIEHb C LEJIbIM
nokasareseM, KOpeHb HaTypaJlbHON CTENEHH, CTENEHb C
palMOHAIBLHBIM [10Ka3aTelleM, CTENEHb C IeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTesieM, JorapuM 4uciia, CHHyC, KOCUHYC U
TAHTEHC MPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH H
HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, HPpPAlMOHANIbHBIE, T0KA3aTeNIbHbIE, CTENICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS, HEpaBEeHCTBA
U CUCTEMBI; YMEHHE pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIUYHBIX PUEMOB; PEIIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpoM; MPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI ISl pEIICHUST MATeMaTHUECKUX 3a1a4 ¥ 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: Tpaduk QyHKIUH,
oOpaTHast pyHKIHS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBaJpaTH4Has PYHKLUS, CTeNeHHas: QYHKIHUS C LIETbIM
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nokasaresjeM, TpPUroHOMeTpruiecknue (PyHKIUU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
norapudmuueckas QyHKIUU; YMEHHUE CTPOUTH Tpaduku QyHKITHIA,
BBINOJIHATH MPE0OpazoBaHus rpauKoB PyHKIHIA;

YMEHHUE UCII0JIb30BaTh rpaduku GYHKUUHN AJ1 U3YyUEeHUs IPOLIECCOB
Y 3aBUCUMOCTEH IPU PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX
IIPEIMETOB U U3 PealbHOM KU3HU; BbIpaXaTh (GopMyIaMu
3aBUCUMOCTH MEX/y BEJITMUYNHAMM;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
NEPUOIMIHOCTD (DYHKIIUHU, OTPAHUYEHHOCTD ()YHKIIUH,
MOHOTOHHOCTH (DYHKITHH, IKCTpEMYM (YHKIIUHU, HAUOOJIbIIEE U
HaMMEHbIIIee 3HAYCHUST (PYHKIIUN Ha TIPOMEKYTKE; yMEHHE
IPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;

YMEHHUE HUCII0JIb30BaTh CBOMCTBA U rpaduky GyHKIUN A7 peIeHus
ypaBHEHMI, HEpaBEHCTB U 33/1a4 ¢ IapaMeTpaMM; H300pakaTh Ha
KOOP/AMHATHOH MJI0CKOCTH MHOXKECTBA PEIIEHUI ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMHU: TOCIIEIOBATEIIHHOCTD,
apuMeTHYeCcKast MPOTPECCHs, TEOMETPHUYECKas! MPOTPECCHS,
O0ecKOHEYHO yObIBarollasi reoOMeTpUUecKas Iporpeccusi; yMeHue
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- YMETh OIIEPUPOBAThH MOHATHSIMHU: HEPEPHIBHOCTD (DYHKIIMH,
aCUMIITOTHI rpaduKa GYHKLUH, IEpBas U BTOPas MPOU3BOIHAS
(byHKINHU, TEOMETPUYECKUN U (PU3HUECKUIT CMBICI TPOU3BOIHOM,
nepBooOpasHasi, onpeeNIeHHBIN HHTETpall; YMEHHE HAXOIUTh
ACHMITTOTHI TpaduKa GYHKINU; YMEHHE BBIYUCISTH IIPOU3BOIHEIC
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO W KOMITO3UIINH (DYHKITHIA,
HAXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy G yHKIUY;

YMEHHUE MCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIEOBAHUS (PYHKIHH,
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JUISL HAXOXKJACHUS HaWIy4dlIero PEICHUs] B IIPUKIIAJIHbIX, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax, JUIs
OIIPEIETIEHUsI CKOPOCTH M YCKOPEHUS; HAXOAUTH IIJIOIIAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETPaIa; IPUBOAUTH PUMEPHI
MaTEMaTHYECKOT0 MOJEIUPOBAHUS C TOMOIIBIO
nuddepeHIMaTbHBIX YPABHCHU;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMIIIEKCHOTO YHCIIa, (popMa 3arrMch KOMIUIEKCHBIX YHCEll
(reoMeTpuvecKasi, TPUTOHOMETPUYECKas M ajredpandeckas); yMeTb
MIPOU3BOJIUTH APHU(PMETHICCKUE TCHCTBHS C KOMILICKCHBIMHU
YUCJIAMM; IIPUBOJUTH IIPUMEPBI HUCIIOIb30BAHNS KOMIUIEKCHBIX
qucel;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATUAMU: CPEAHES
apumeTHyecKoe, MeJiaHa, HanboJbllee U HauMEHbIlIee 3HaUeHUs,
pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHUE U1 ONIUCAHUS
YHUCJIOBBIX JIAHHBIX; YMEHHE MCCIIE0BAaTh CTATUCTUYECKNE JaHHBIE,
B TOM YHCJIE€ C IPUMEHEHUEM rpapuueCcKUX METOJI0B U AIEKTPOHHBIX
CpelCTB; rpauYeCcKu UCCIIE0BATh COBMECTHBIE HAOIIOIEHUS C
ITOMOIIBIO AarpaMM PacCEUBaHUs U IMHEHHON PErpecCcui;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUI C HCIOIb30BaHUEM
rpadMUecKuX METOJI0B; IPUMEHSATh JUIs PeLIeHUs 3a1a4 (pOpPMYJIbI
CJIO’KEHUS U YMHOXKEHUS BeposATHOCTEH, (hopMyiy mosHON
BEPOSTHOCTH, opMyiny bepHymim, koMmOuHaTOpHbIE (DAaKThI U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE
ONEPHUPOBATH MOHATUAMHU: CIIydaiiHasl BEJIMYHMHA, pacIpeiesIieHNe
BEPOSITHOCTEM, MATEMATHYECKOE OXKHUIAHUE, TUCIIEPCHS U
CTaH/JapTHOE OTKJIIOHEHHE CIy4yailHOW BEIMYMHBI, (PyHKINN
pacnpeneneHns U IIIOTHOCTH PaBHOMEPHOT0, OKA3aTEIbHOTO U
HOPMAJIBHOT'O PacCIpeie/ICHUN; YMEHUE UCIIOIb30BaTh CBONCTBA
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M3YYEHHBIX pacipeiesieHui JUIsl peleHus 3a/1a4; 3HAKOMCTBO C
MOHITHSIMH: 3aKOH OOJIBIIINX YHCEI, METOIbI BEIOOPOYHBIX
UCCJIEI0BAHUI; YMEHHE MPUBOIUTH IPUMEPHI MIPOSIBIICHUS 3aKOHA
OOJBINX YKCEN B IPUPOIHBIX U OOIIICCTBEHHBIX SBICHUSX;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TOUKA, IpsiMasi,
IJIOCKOCTh, POCTPAHCTBO, OTPE3OK, JIy4, TUIOCKUHN yTod,
JBYTPaHHBIN yrojl, TPEXTPaHHbIN YTroJ, epeceKaroiecs,
napajulebHbIe U CKPEIIMBAIOIINECS PSIMbIE, TapaIJIeIbHOCTh U
MEePIEHANKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJ MEXKITY
MPSIMBIMH, YTOJI MEXIY MPSMOM U TUIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BATh IIPH PEIICHUU 3a]1a4
W3YYCHHBIC (PAKTBI U TEOPEMBI TUTAHUMETPHH, YMEHHUE OIICHUBATH
pa3Mepbl 00BEKTOB B OKPY’KAIOIEM MUPE; YMEHHE ONIEPUPOBATh
MOHATUSIMH: MHOTOTPaHHUK, CEUeHNE MHOTOTPAHHUKA, TPaBUIIbHBII
MHOTOTPaHHUK, PU3Ma, TUpaMuIa, GUrypa u moBepXHOCTh
BpallleHus, IMIUHIP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEeHHS KOHYCa M IIIMH]IPA, MapauIeNIbHbIe OCH HJIM OCHOBAHUIO,
CeYeHHe 11apa, MIIO0CKOCTh, Kacarolasics cepbl, LIUINHAPA, KOHYCa,;
yYMEHHUE CTPOUTH CEYEHNE MHOTOTPAaHHUKA, U300paKaTh
MHOTOTPaHHUKHU, (PUTYPHI U TIOBEPXHOCTH BPAILICHUS, UX CEYCHHUS, B
TOM YHCJIE€ C TOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE TPUMEHSTh
CBOIICTBa r€OMETPUYECKHUX (QUTYP, CAMOCTOSTEIILHO
(bopMyIHUpOBaTh OMPEENICHUS U3Y9aeMbIX (PUTyp, BBIIBUTATD
THIOTE3bI O CBOMCTBAX M MPU3HAKAX TeOMETpUIECKUX Guryp,
000CHOBBIBAThH WJIH OMPOBEPTraTh UX; yMEHHUE IPOBOIUTH
Kkiaccuukanuio GUTyp 1o pa3InyHbIM MPU3HAKAM, BBITTOHITH
HEO0OXOMMBIE TOTIOJHUTEIBHBIE TIOCTPOCHHS;

- YM€Tb CBOOOJHO OTIEPHPOBATH MOHATUSIMHU: TUIOIIAAb (PUTYPHI,
00beM (puTypsl, BeTUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE MEXKY MPSIMBIMH, PACCTOSTHUE MEXKITY
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TUIOCKOCTSIMHU, IJI0MIAb c(hephl, MII0Ia1b TOBEPXHOCTH MUPAMU/IBI,
IPU3MBI, KOHYCa, HWIHHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO
napaiesienunea, MupaMuabl, IPU3MbI, HWIHHIPA, KOHYCAa, [1apa;
YMEHHUE HaXOUTh OTHOIIEHHE 00BEMOB OJOOHBIX (DUTYD;

- YMETh CBOOOJHO ONIEPUPOBATH MOHATHIAMMU: JBHKEHHE,
napajJiesIbHbI IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHKue o 100us, 10 100HbIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIE U I0JJO0OHBIE (PUTYPHI, B TOM
qHCIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOIB30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKUE BETHUNHBI
(mymuHa, yrou, miomaas, 00beM) IPH PEUICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCJIO,
pasyiokeHue BEKTOpa Mo 6a3ucy, CKaIsipHOE IPOU3BEICHUE,
BEKTOPHOE TIPOM3BEICHUE, YTOJ MEX/ITY BEKTOPAMHU; YMEHHUE
MCTIOJIB30BaTh BEKTOPHBIN U KOOPAWHATHBIA METOJI IS PEIICHHS
reOMETPHUECKUX 33124 ¥ 33/1a4 APYTUX y4eOHBIX MPEMETOB;
OIepUpPOBaTh MOHATUSIMU: MaTpula 2X2 u 3x3, onpenenuTenb
MaTpHIlbl, FEOMETPUUYECKHI CMBICI OTIPEIETUTEINS;

- YMETh MOJIETUPOBATh PeaIbHbIE CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATh BBIPAKEHUS], YPAaBHEHMsI, HEPAaBEHCTBA U UX CHCTEMBI IO
YCIIOBHIO 3a]1a4H, UCCIIE0BATh ITOCTPOCHHBIE MOJIEIH C
UCIMOJIb30BAaHUEM afnapaTa ainredpbl, MHTEPIPETHPOBATh
MIOJTyYCHHBIH PE3yibTaT; CTPOUTh MATEMATHIECKHE MOJIEIH C
MTOMOIIIBIO0 TEOMETPHUECKUX MTOHATHI U BEIMYHH, PEIaTh
CBSI3aHHBIC C HUMU TPAKTHYECKUE 3a/1a41; COCTABIIAThH
BEPOSITHOCTHYIO MOZIEITb M HHTEPIPETUPOBATH MOTyICHHBIH
pe3ysbTaT; penarh NpuKiIaJHble 331a4l CPeICTBAMH
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MaTEMaTUYECKOI0 aHaJln3a, B TOM YUCJIE COLIUATIBLHO-
HKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHHE BBIOMPATh MOIXOSAIINA METOT AJIs PELICHUS 3a]auu;
MMOHUMaHKE 3HAYUMOCTH MAaTEMATUKHU B U3YUCHUU MPUPOAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHUE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE, YMEHUE TPUBOJAUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MAaTE€MaTU4YeCKON HAyKU

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAIIH
nHpopManuu, u
MH(POPMAIOHHBIE
TEXHOJIOTUH JIJIS1 BBIITOJIHEHUS
3as1a4 mpodeccHoOHATBHON
JesITeIbHOCTH

B 00nacT IEeHHOCTH Hay4YHOT'O MO3HAHUS:
-c(hopMUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOU U
YUTATEIbCKOM KYJIbTYPhI KaK CpeACTBa
B3aUMOJEHCTBUS MEXKIY JTHOJbMU U TO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTD
WHIUBUAYAJIBHO U B TPYyIIIE.

OBnasneHne yHUBEpCAIbHBIMU Y4€OHBIMU
M03HABATEJIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmaImei:

- BJIaJIeTh HaBbIKAMH IMOJy4YeHHUs WHPOpMaLUU
13 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJILHO OCYILLECTBIISITh IOMCK, AaHAIN3,
CHUCTEMATU3ALMIO U HHTEPIPETALINIO
nH(pOpMaLIUY Pa3IUYHBIX BUI0B U HOpM

- YMETh OIEPUPOBATH MOHATHIMHU: PAllMOHATbHAS (YHKIINS,
nokasarenbHasi QyHKIMS, CTeNeHHas PyHKLUA, JorapudmMudeckas
byHKIMS, TPUroHOMETpUIeckre GyHKINU, OOpaTHbIE (PYHKINU;
YMEHHE CTPOUTH I'padKK U3YyYSHHBIX (PYHKIINA, UCTIOIB30BATh
rpaduKy pu U3y4EHUH MPOIIECCOB U 3aBUCUMOCTEN, IPU PEILICHUU
3a7a4d U3 IPYTUX YYeOHBIX MIPEIMETOB U 3314 U3 PEATbHOM KU3HH,
BBIpaXaTh (POPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

- YMETh ONIEPUPOBATH MOHATHIMHU: TOKIECCTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH H
HEPABEHCTB, PABHOCHJILHOCTh YpaBHEHUH, HEPABEHCTB M CUCTEM,
palroHaIbHbIe, HPPAIIMOHANbHBIE, TIOKa3aTeIbHbIC, CTETIEHHBIE,
norapudmuueckue, TPUrOHOMETPUYECKUE YPaBHEHHSI, HEPaBEHCTBA
U CUCTEMBI; YMETh pelllaTh YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3JIMYHBIX TIPUEMOB; PEIIaTh YPaBHEHNUs, HEPABEHCTBA
CHCTEMBI C TTapaMeTPOM; IIPUMEHSITh YPaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI ISl pEIICHUST MATEeMaTHUECKUX 3a1a4 ¥ 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU: JBIKEHHE,
napajuIeIbHBIA IEPeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MPeodpazoBaHKe Mo 100us, 0 I00HbIE
¢burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B TOM
quciie B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMETh UCIIOJIb30BaTh
reOMeTpUYECKNE OTHOIIECHUS, HAXOAUTh FT€OMETPUUECKNE BEITMUNHBI
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MIPEJCTABICHHUS;
- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢
y4eTOM Ha3HauYeHHs WH(POPMALUU U LIETEBOI
ayJAMTOPUH, BEIOUPAst ONTUMAIBHYIO (popMy
IPEACTAaBICHNS M BU3YAIH3allUH;

- OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
UH(OpPMAIHH, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THYECKUM HOPMaM;

- CTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
OpraHM3aLHOHHBIX 33/1a4 C COOJIIOJICHUEM
TpeOOBaHUH SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUECHBI, PECYPCOCOepPEeIKEHHU,
MPaBOBBIX M STUYECKUX HOPM, HOPM
MH(OPMALMOHHOM 0€30MacHOCTH;

- BJIaJIeTh HaBbIKaMM PacliO3HaBaHM U 3aILUTHI
nH(popManuu, THPOPMAIIIOHHOM
0€30MaCHOCTH JIMYHOCTH

(nmuHa, yroui, IIIoMIa b, 00BbEeM) MPH PEIICHUHN 33a]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU

OK 03 I[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO
JeSATeNbHOCTD B
npodeccuonanbHoil chepe,
MCMOJIb30BaTh 3HAHUSA IO
(buHaHCOBOW I'PaMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX
CUTYyaIHsIX

B o6nactu 1yXxOBHO-HPaBCTBEHHOTO
BOCITUTAHHUSL:

-- c(hopMHPOBaHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO TTOBEICHHUS;

- CIIOCOOHOCTD OIIEHUBATh CUTYALUIO U
IMPUHUMAaTh OCO3HAHHEBIC PCIICHMA,
OPHUCHTHPYACH HA MOPAJIBHO-HPABCTBCHHBIC
HOPMEI 1 HICHHOCTH;

- OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM

- YMETb ONIEPUPOBATH NMOHATUAMU: PALlUOHAIIBHBIE,
UppalyoHaIbHbIe, T0OKa3aTeIbHbIE, CTENIEHHBIE, Iorapu(MUIecKue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKa, Ky0, apaiienenumes, npu3Ma, nupamua, purypa
Y TIOBEPXHOCTh BpallleHUs], IUIUHAP, KOHYC, 1ap, chepa, CeUeHUs
¢burypsl BpalleHus, MI0CKOCTb, Kacarolasics cGepbl, IUIUHAPA,
KOHYca, TUIOIIAlb TOBEPXHOCTU MUPaMUIbl, IPU3MbI, KOHYCA,
IWIMHApPA, TUI0IMAbL chepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUINHAPA, KOHYCA, 1apa;
yMEHHUe U300paxkaTb MHOTOI'PAaHHUKH U IOBEPXHOCTH BPAIIECHUS, UX
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ponuTensM U (WIn) IpyruM 4jaeHaM CEMbH,
CO3/IaHHIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBHUHM C TpaauLUsIMU HapoaoB Poccuu;
OBnazneHue yHUBEPCAIBHBIMU PErYJISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSTENBHO OCYIIECTBIIATh
[I03HABATEJIbHYIO JESITEIbHOCTb, BBISBIAThH
poOJIEMBI, CTAaBUTh U (POPMYITHPOBATH
COOCTBEHHBIE 3a7]auil B 00pa30BaTEIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

- CaMOCTOSTENBHO COCTABIIATH IUIAH PELICHUS
pOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIIOYTCHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
croco6cTBOBaTh (POPMUPOBAHUIO U
MIPOSIBJIEHUIO IIMPOKOM SPYAULIMH B Pa3HbIX
00J1aCTSIX 3HAHWUM, IOCTOSHHO ITOBBIIIATH CBOM
o0Opa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMBI pedIeKCHUH TSI OLIEHKU
CHUTYalllH, BBIOOPA BEPHOT'O PEIICHMS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIIECHUS 110 UX CHUKEHHUIO;

B) SMOLMOHAJIbHBIM UHTEIJIEKT,
Mpernoaralonuil copMUpOBaHHOCTE:
BHYTpPEHHEH MOTHBAaLIMH, BKIIOYArOIIen
CTpEMJIEHHE K TOCTUXKEHUIO LEJIU U yCIeXY,
ONTHMH3M, NHULIUATUBHOCTb, YMEHUE

CEUYEHHS OT PYKH, C TTOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PaClo3HAaBATh CHMMETPHUIO B
MPOCTPAHCTBE; YMETh PAaCIO3HABATH IMPABUIIbHBIE MHOTOIPAHHUKY;
- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BEICHUE, YTOJI MEXAY BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHUCII0; HAXOIUTh C TTIOMOIIBIO
M3YYEHHBIX (DOPMYI KOOPIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUYKaMU
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JIEHCTBOBATL, MCXO/S M3 CBOMX BO3MOKHOCTEH;
- HMIIATHUH, BKJIIOYAIOIEN CIIOCOOHOCTE
MMOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBHIBATH €T0 MPU OCYIIECTBICHUN
KOMMYHHUKAITUH, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

- COLIMAJIHBIX HAaBBIKOB, BKJIFOUAOLIUX
CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHHUS C
JIPYTUMHU JTHOAbMH, 3a00TUTHCSI, IPOSBIIATH
MHTEPEC U pa3peniatb KOHMOIUKTHI

OK 04 DddexTrnBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

TFOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOATEIIBHOCTH U CAaMOOIIPEEIICHUIO;
-OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COMAIIBHOM
NeSITENIbHOCTH;

OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasl AEATENbHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyadbHOU paOOThI;

- IPUHUMATD 11€JTM COBMECTHOM 1A TEIbHOCTH,
OpPraHU30BBIBATh U KOOPIWHUPOBATH JEHCTBUS
0 €€ JOCTUKEHHIO: COCTAaBIISTh IJIaH
NENUCTBUN, pacpeessaTh POJIU C Y4ETOM
MHEHHMI YJaCTHUKOB OOCYXJaTh Pe3yJIbTaTh
COBMECTHOI paboThI;

- KOOPAMHUPOBATH U BBIMOJIHATH paboTy B
YCIIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUUYECKOE

- YMETh OIIEPUPOBAThH MOHATHIMU: CIIy4alHBIN ONBIT U CIy4aiiHOE
coObITHE, BEPOATHOCTD CIy4aitHOr0 COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BaHNEM I'paMueCKUX METOI0B; IPHUMEHSTh
(GOopMyJIbI CII0KEHUS U YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOPHbIE
(baxThl ¥ POPMYIIBI IPU PEUICHUH 33a4; OLEHUBATH BEPOSITHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTMUNHAMM;
yYMEHUE NPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: CTETIEHb C LEJIbIM
MOoKa3aresieM, KOpeHb HaTypalbHON CTENIEHU, CTENEHb C
paloHaIbHBIM NIOKA3aTeNIEeM, CTETIEHb C AEMCTBUTEIbHBIM
(BellecTBEHHBIM) IIOKa3aTeNeM, JIorapuM 4ucia, CHHYC, KOCUHYC U
TaHT€HC NIPOU3BOJIBHOTO YHUCIIA;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATHAMU: TpaduK QyHKIUY,
oOpartHas QyHKIUSA, KOMIO3ULUS GYHKUIUH, THHEHHAs QYHKIHS,
KBaJpaTU4Has QYHKLUS, CTENeHHast (YHKLUS C LIETbIM
rokasareseM, TPUrOHOMeTpuieckrue GyHKIIUU, OOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH, TOKa3aTeIbHas U
norapudmuueckas QyHKUNUN; YMETb CTPOUTh Tpaduku QyHKIUH,
BBITNIOJHATH NpeoOpa3oBaHus rpa@uKoB (YHKIIHIA;
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MOBE/ICHHUE B PA3IMYHBIX CUTYAIUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE, OBITH
WHUITUATHBHBIM.

OBraneHne yHUBEPCAIBHBIMH PETYISITHBHBIMU
NEUCTBUSIMU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX
JOJIEH Ipu aHalu3e pe3yabTaToB
JeSTEILHOCTH,

- MPU3HABATh CBOEC MPABO M MPABO JPYTHX
JIFOJICH Ha OIIHUOKY;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUD C
HO3HLIMU IPYrOro YeJI0BEKa

- YMETh UCIIOJIb30BaTh rpaduku (GYHKIMN JJIs M3YUECHHUs TPOIIECCOB
¥ 3aBUCHMOCTEH TP PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
NPEIMETOB U U3 PEATbHOM KU3HU; BEIpaXKaTh (HOpMyIamMu
3aBUCUMOCTH MCKY BCIIMUNHAMU,

- cBOOOJTHO OTIEPUPOBATH MOHATUSIMH: YETHOCTh (DYHKIIUH,
NEPUOIMYHOCTD (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKITHH,
MOHOTOHHOCTh (DYHKITHH, IKCTPEMYM (PYHKIIMHU, HAUOOJIbIIIEE U
HaMMEHbIIICe 3HAYCHUS! PYHKIIUHN Ha TIPOMEKYTKE; YMETh IIPOBOIMUTH
uccienoBanue QyHKINN;

- YMETh UCIIOJIb30BATh CBOMCTBA U rpaUKu GYHKIIHH ISl peIeHUs
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; U300pakaTh Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PEUICHUI YpaBHEHUIA,
HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO U TMCbMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4ETOM O0COOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0mnactu acTeTHYecKoro BOCIIUTaHUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUas
ACTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX
OTHOIIICHHH;

- cI0COOHOCTH BOCIIPHHUMATH Pa3IMIHbBIE
BUJIBI ICKYCCTBA, TPAJAUIIUU ¥ TBOPUYECTBO
CBOETO M JPYTUX HAPOIOB, OIIYIIATh
HMOILIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

- yO@XJIeHHOCTh B 3HAYMMOCTH JJIsl INYHOCTH
1 00I1IeCTBa OT€YECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPATUIIUN
Y HApOJHOT'O TBOPUYECTBA;

- TOTOBHOCTH K CAMOBBIPaKCHHUIO B PAa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHHE MTPOSIBIISITH
Ka4yecTBa TBOPYECKOH JTMIHOCTH;

OBnazneHne yHUBEpCAIbHBIMU

- YMETh ONEPUPOBATH MOHATUSAMU: CpefHee aprupMeTHIECKOoe,
MeAraHa, Haubosblllee ¥ HAaMMEHbIIee 3HAYCHUS, pa3Max,
JTUCTIEpCHs, CTAHIAPTHOE OTKIIOHEHHE YHCIIOBOTO Ha0opa; yMEHUe
W3BJIEKATh, UHTEPIIPETUPOBATH UH(POPMAIINIO, TIPEICTABICHHYIO B
Ta0nuIaxX, Ha JUarpaMMax, rpadukax, OTpakaroIlyto CBOMCTBA
peaTbHBIX MPOIIECCOB U SBJICHU; MPEICTABISATH HHPOPMAIIUIO C
MTOMOIIIBIO TAOJIUIT U JUArpaMM; UCCIEA0BaTh CTATUCTUYECKUE
JTaHHBIE, B TOM YHUCJIE€ C IPUMEHEHHEM rpad)uuecKrX METO0B U
AIIEKTPOHHBIX CPEJICTB;

- YMETbh ONEPUPOBATH MOHATUSIMH: TOUKA, PsMast, MJIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN Yo, CKPEIIMBAIOLIUECS MIPSMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJ MEXAY IPSIMBIMH, YTOJl MEXAY MPSAMOM U MIIOCKOCTBHIO, YTOJI
MEXY IIIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH,
pPacCTOsTHUE MEXKTY NIPSMBIMHU, PACCTOSTHUE MEKY TUIOCKOCTSIMH,

- YMCTb UCIIOJIE30BaTh IPpHU PCHICHUHU 3a/1a4 U3YUCHHBIC (I)aKTBI n
TECOPEMBI INITAHUMETPUH, YMECHUC OUCHHUBATH pa3MEPbl 00BEKTOB
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KOMMYHUKATHBHBIMH JICHCTBUSIMU:

a) obmeHue:

- OCYIIECTBIIATH KOMMYHHKAIIUU BO BCEX
cdepax KHU3HH,

- pacrio3HaBaTh HeBepOaIbHBIC CPEICTBA
O0LICHYSI, TOHUMATh 3HAYCHUE COL[HATbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKH
KOH()JIMKTHBIX CHTYallUil U CMSIr4aTh
KOH(JINKTEI,

- Pa3BCpHYTO U JIOTUYHO U3JIaraTb CBOXO TOYKY
3pCHHA C UCITOJIB30BAHUCM A3BIKOBBIX CPCACTB

OKPYXAaroIIero Mupa

OK 06 IIposiBiaTh
IPaKIaHCKO-
MaTPUOTHYECKYIO MO3ULHIO,
JEMOHCTPUPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPAUIIMOHHBIX
00IIIeUeTOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM TrapMOHU3ALUU
MEXHaIMOHAIBHBIX U
MEXKPEIUTNO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHIapThI
AHTUKOPPYIIIHOHHOTO
MOBEJICHUS

- OCO3HaHHE 00YYaIOIIUMHUCS POCCUNCKON
IpaX/1aHCKON UACHTUYHOCTH;

- LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHEN
MIO3ULMH JINYHOCTU Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LICHHOCTEW HapO0B
Poccuiickoii denepanuu, ICTOPUYECKUX U
HAIlMOHAJIbHO-KYJIbTYPHBIX TPAIUIINM,
(hopMHpOBaHUE CUCTEMBI 3HAUMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILIHOHHOTO MUPOBO33pPEHUS,
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI,
CIOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH
YKU3HEHHBIE TUIAHBI;

B yacTu rpakaaHcKoro BOCIIUTaHUS:

- OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA U
MIPaBONOPSIKA;

- IPUHATHE TPAJAULMOHHBIX HAIIMOHAJIBHBIX,
0011eueI0BeYECKUX TYMAHUCTUYECKUX U

- YMETb OIIEPUPOBATH IMOHATUAMU: IPSIMOYIOJIbHAsI CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE IPOM3BEJICHUE, YTOJI MEXY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C IIOMOIIBIO
U3YyYEHHBIX (POPMYJT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYMs TOUKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3aJ1a4uM, paclio3HaBaTh MaTeMaTHuueckre (akThl U MaTeMaTHUYECKHE
MOJIETH B IPUPOHBIX U OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
yYMEHUE IPUBOANTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOW MaT€MaTUYECKON HAYKHU.

- YMETbh ONIEPUPOBATH IMOHATHUAMMU: CIIYHaWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMETh BBIYUCIIATD
BEPOATHOCTH C UCIOJIb30BaHUEM TpadUUeCKIX METOJIOB; IPUMEHSATh
(bopMyIIBI CIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
GbakThl 1 GOpPMYIIBI IPU PELIEHUH 3ajay; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4YaifHBIMHU BEJTHUNHAMM;
YMEHHE MPUBOIUTH IPUMEPHI POSBIECHUS 3aKOHA OOJIBIIUX YUCEI B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHHIX
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JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb ITPOTUBOCTOATH UJEOJIOTUN
IKCTpEeMH3Ma, HallMOHAIM3Ma, KceHOohoOuH,
JUCKPUMMHALIMY IO COLIMATIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAI[MOHATHHBIM
MpU3HAKAM;

- TOTOBHOCTb BECTHU COBMECTHYIO J€SITEIbHOCTD
B MHTEpEcax rpakJaHCKOro 00IIecTBa,
y4acTBOBAaTh B CAMOYIPABIIEHUU B
0011e00pa3oBaTeILHON OPTaHU3AINHN U JIETCKO-
FOHOIIECKUX OpraHu3alusx;

- YMEHHE B3aUMOJIEHCTBOBATh C COLIMATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKUUAMU
Y Ha3HAUYCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOI
NESTENIBHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHUSA:

- cpOPMUPOBAHHOCTH POCCUUCKOM
IpaXx/1aHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBa)KEHMsI K CBOEMY HapOJly, YyBCTBa
OTBETCTBEHHOCTH Itepes PoauHo, ropaocty 3a
CBOH KpaM, cBOIO Poauny, cBOM SA3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsLIEE
MHOT'OHaIlMOHAIbHOIO Hapoaa Poccuu;

- IIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPUYECKOMY U TIPUPOTHOMY
HaCJIeIUI0, TaMSATHUKAM, TPaJAULIUSIM HapOJOB
Poccun, noctrxennsam Poccnn B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- ujeiiHas yoeXKJeHHOCTb, TOTOBHOCTh K
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ciyxeHuto u 3ammre OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

OCBOCHHBIC 00YUYAIOIIMMUCST MEKIIPEAMETHBIC
MIOHATHUS ¥ YHUBEPCAJIbHBIC YUeOHbIe NEHCTBUS
(perynsTUBHBIC, TO3HABATEIIHHBIC,
KOMMYHHUKATHBHBIC);

- cI0COOHOCTh MX UCIIOJIb30BaHUS B
M03HABATEIBHON U COIUANILHOW NPAKTHKE,
TOTOBHOCTB K CaMOCTOATCIIbHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIeOHOMH
JesITeIbHOCTH, OPTaHU3AIMH y4eOHOTO
COTPYZHUYECTBA C MEAarOrHUeCKUMHU
pabOTHUKAMU M CBEPCTHUKAMHU, K YYACTHIO B
MOCTPOCHUH UHIUBUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH,

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
NEeITeIbHOCTHU

OK 07 CogeiicTBOBaTh
COXPAHEHMIO OKPY’KarolleH
Cpenbl, pecypcocOepekeHHUIO,
IPUMEHSTH 3HaHUs 00
M3MEHEHHUHU KJIMMaTa,
MPUHIUIIBI OEPEXKIINBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
NENCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX

- HE IPUHUMATh JEUCTBUS, IPUHOCALLNE BPE
OKpY>Karollen cpere;

- YMETh MPOTHO3UPOBATH HEOIATONIPHUITHBIE
JKOJIOTUYECKHE TTOCIEACTBUA
MPEINPUHUMAEMBIX AEHCTBUH, IPEAOTBPAIIATh
HX;
- PACIIMPUTH OMBIT AESATEIBHOCTH
AKOJIOTUYECKOW HAaNPaBIECHHOCTH;

- pa3pabaThIBaTh TUIaH pEUIeHUs MTPOOIEMBI C
YYETOM aHajIu3a UMEIOIIUXCS MATEPUAIIbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

- OCYLICCTBJIATDH HGHCHaHpaBHCHHBIﬁ IIOUCK

- YMETh OIIEpPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPBHIBHAS
(byHKLUS, TPOU3BOJIHAS, TIEPBOOOpa3HAas, ONPEIEICHHbIH HHTErpa;
YMETh HaXOJIUTh IPOU3BOIHBIE HIEMEHTAPHBIX (DYHKIIMIA, UCTIONb3YS
CIIPABOYHBIE MATEPUAIIbI; UCCIENOBATH B IPOCTENIINX CIIydasx
(GyYHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAOOJIBIIINE U HAUMEHBIIIHE
3HaYeHUs PYHKIHI; CTpOUTh rpad)K1 MHOTOYJIEHOB C
MCIIOJIb30BaHUEM arrapaTa MaTeMaTHYeCKOro aHaIN3a; IPUMEHSTh
MIPOM3BOJIHYIO NP PEUICHUH 33/1a4 Ha IBUKEHHE; peIlaTh
MPAKTUKO-OPUEHTHPOBAHHBIE 33/1a4l Ha HaWOOJIbIINE U
HauMEHBIINE 3HAYEHUS, HA HAX0XIEHNE IIyTH, CKOPOCTH U
YCKOPEHUS;

- YMETb ONIEPUPOBATh MOHATUSAMU: ABH)KEHUE B IIPOCTPAHCTBE,
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MePEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS B
npodeccHoHABHYIO CPeny;

- YMCTh IICPCHOCUTDH 3HAHUS B ITO3HABATCIIbHYIO
U TIPAKTHYECKYI0 00JacTh
KHU3HEACATCILHOCTH;

- pe/yIaraTh HOBbIE MPOEKTHI, OIICHUBATh HJICH
C MO3MIIUK HOBU3HBI, OPUTHHAIILHOCTH,
MPaKTHYECKON 3HAYMMOCTH;

- 1aBaTb OLICHKY HOBbBIM CUTYyallUsIM, BHOCUTb
KOPPCKTHUBLI B ACATCIIbBHOCThb, OLICHHUBATDH
COOTBCTCTBHUC PC3YJIbTATOB LCIISIM

1o100HbIe (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
IO e MOBEpXHOCTEH 1 00BEMOB OJOOHBIX (PUTYp TIpU
peILICHUH 3a]a4;

- YMETh BBIYHUCIIATh F€OMETPUYECKNE BEIMYHUHBI (JITIMHA, YOI,
iouaib, 00beM, MJIOIIA/Ab IOBEPXHOCTH), UCIIONIb3Ys N3YUECHHbIE
(bopMyIbI U METOABI

[1K 1.3. BeIMOaHATE KOHTPOJIb,
QHAIN3 U ONTHUMU3ALINIO
[PEKUMOB PaOOTHI
XOJIOTUIBHOTO 000pyI0BaHUs

3HaTH

- IPOTHO3MPOBAHUE OTKa30B B paboTe u
oOHapyx)eHHe TeEeKTOB XOJIOMIBHOTO
000pyIOBaHUS;

YMmern

- BEIOMpATh TEMIIEPATYPHBIN PEKUM PaOOTHI
XOJIOAWJIBHON YCTaHOBKU;

- BBITTOJHSTH 3aIPaBKy CHCTEMBI IPABUIIbHBIM
TUTIOM U HEOOXOJUMBIM KOJTMYECTBOM
xJ1agarenTa ais 3 dexkTuBHOM paboThl (6€3
YTEUKH XJIaJlar€HTa B OKPYXKAIOIIYIO CPEY);
UMeTh MPAKTHYECKHUTi ONBIT

- aHAJIM3UPOBATH M OIICHUBATH PEXKUMBI PAOOTHI
XOJIOIUIIBHOTO 000PYIOBAHHS;

[1K 2.1. [IpoBouTH
[MOITOTOBKY K MOHTaXYy y3JIOB,
OJIOKOB U 3JIEMEHTOB CHUCTEM
ABTOMATH3AIMH XOJIOAUILHOTO
000pyIOBaHUS

SHAHHA.

TEXHOJIOTHIO MOHTa)Ka XOJIOAUIIBHOTO
000pyI0BaHUs, TIpaBuia padoThI ¢ pabodeit u
[MPOEKTHOU JTOKYMEHTALUEN;

Ymenus:

- IPOBOAUTH IPUEMKY, IPOBEPKY U MOJITOTOBKY
eTaneil, y3J0B U arperaToB X0JI0IUILHOTO
000pyIOBaHUSI K MOHTAXKY COTJIACHO MTPOEKTHOM

-BJI/IETh METO/IaMH JI0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
yMeHue (popMyIHUpOoBaTh ONPEAEIICHHs, AaKCHOMBI U TEOPEMBI,
IPUMEHSTh UX, IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B X0O/1€
peleHus 3a1ay;

- YMETh ONEPUPOBATh MOHATUSAMU: CTETIEHDb YHCIIA, IOTapU(PM UnCIa;
YMEHHE BBIOJIHATH BHIUMCIICHUE 3HAYEHUI U Tpeo0pa3oBaHUs
BBIPAXEHH CO CTENEHAMH U JlorapupmMamu, npeoOpa3zoBaHUs
JpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETb ONIEPUPOBATH NMOHATUAMU: PALlUOHAIIBHBIE,
uppalnroHaIbHble, TOKa3aTeIbHbIE, CTENIEHHBIE, Iorapu(MUUecKUe,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: (YHKIIHS, HEIIpEphIBHAS
GbyHKIMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeTIeHHbI HHTErpall;
YMETb HaXxOJIUTh MPOU3BOIHbIE JIEMEHTAPHBIX (QYHKIIU, HCIIONb3YS
CIIPaBOYHbBIE MaTepUabl; UCCIEA0BATh B MPOCTEHIINX CIIydasx
(GYHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAOOJIbIINE U HAUMEHBIIIHE
3Ha4YeHUs1 QYHKUIUN; CTPOUTH IpaUK1 MHOTOUIICHOB C
MCII0JIb30BaHUEM amlapaTa MaTEMaTUYECKOr0 aHAIN3a; IPUMEHSTh
IIPOU3BOJIHYIO IIPU PEUICHUH 3a/1a4 Ha JBUKEHHE; PEIIaTh
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NTOKYMEHTALUH;

IIpakTHYeCKHii ONBIT:

- IOJIFOTOBKHM 000PY/I0OBaHUS U CUCTEM K
MOHTaXY;

- IUVJAHUPOBAHUS U OpraHu3alK paboThl 110
[IPOBEACHUIO MOHTAXa,;

- MOJrOTOBKM paboyero Mecta K IpPOBEICHUIO
MOHTaXa,;

[1K 2.2. Opranu3oBbIBaTh U
OCYIIECTBIISATH MOHTaX
XOJIOTUIBHBIX YCTAaHOBOK U
CHCTEM aBTOMAaTH3aIluU
XOJIOTUIBHOTO 000pyI0BaHUs

3HaHuA:

- criocOOBI OTIpeIeTICHNsT KOJINYEeCTBA
XJIaJlareHTa /sl 3apaBKy;

- TEXHOJIOTUIO MOHTAKa XOJIOAUIIbHBIX
YCTAHOBOK M CUCTEM KOHAULMOHUPOBAHMS
BO31YyXa;

- TEXHOJIOTUIO TPACCUPOBKH, KPEIJICHUS,
COEIMHEHUS, TEIJIOU30JISILUN U UCIIBITaHUS
XOJOAUIIBHBIX U IPEHAXHBIX TPYOOIIPOBOIOB;
- TEXHOJIOTHS Ollepalfii BAKYyMHPOBaHUS,
OIIPECCOBKH M 3alIPaBKU CUCTEMBI B LIEJIOM;
YMmeHus:

- IPOBOJIUTh MOHTaX (DYHIaMEHTOB JJIs
000pyI0BaHUS;

- BBIIIOJIHATDH CTPOIIOBKY, IEPEMELICHHE U
(bukcaiuo 000py/I0BaHMUS;

- IPOBOJIUTH NPOBEPKY KadecTBa (PUKCAUU
000pyI0BaHUS;

- OCYILECTBIIATH MOHTaX TPyOOIIPOBOIOB;

- OCYILECTBIIATH ONEpallii BaKyyMHUPOBaHMUS,
OIIPECCOBKU U 3aIPAaBKU CUCTEM;
IIpakTHYeCKHii ONBIT:

- MOHTaXa ()YHJaMEHTOB, CTPOIIOBKH,
MepeMeneH 1 pukcauu 000pya0BaHuS;
- MOHTaXe TPyOOIIPOBOIOB;

- 3aIIPpaBKH XOJIOAHUJIBHBIX CUCTEM

NPAaKTUKO-OPUEHTHPOBAHHBIC 337a4l Ha HAMOOJbIINE U
HaMMEHBIINE 3HAYEeHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH H
YCKOPEHHS;

- YMETh OIIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (PYHKLINS,
nokasarenbHasi QyHKIHS, CTeNeHHas PyHKUUA, JorapudmMuyeckas
(GyHKIHSI, TPUTOHOMETpUYECKHE (DYHKIIMH, 0OpaTHBIE (YHKIIUH,
YMEHHE CTPOUTH I'paduKU U3YUCHHBIX (PYHKUIUN, UCTIOIB30BATh
rpaduKy Mpu U3y4YEHUH MPOIIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUU
3a7a4d U3 IPYTUX Y4eOHBIX MMPEIMETOB U 3314 U3 PEATbHOM KU3HH,
BBIpa)XaTh (POPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a4H Pa3HbIX TUTIOB (B TOM YHCIIE HA
MPOIICHTHI, JOJIA ¥ YaCTH, Ha ABMKEHHUE, PadOTy, CTOUMOCTh
TOBapOB U YCIYT, HAJIOTH, 33/1a4d U3 00JaCTH yIPaBICHUS TUYHBIMU
U CeMEHHBIMU (PUHAHCAMH ); COCTABIISATH BBIPAKECHHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI MO YCIIOBHUIO 3a/1a4H, UCCIIE0BATh
MOJIy4eHHOE PelIeHHEe U OLEHUBATh MPaBO0N0I00HOCTh
pe3yJbTaTOB,

- YMETh ONIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
Me/raHa, HanboJblee ¥ HanMeHbIIee 3HAUYSHHSI, pa3Max,
JCTIEPCHS, CTAaHAAPTHOE OTKIOHEHHUE YHCIOBOTO HAbopa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPEJICTABICHHYIO B
TabIuIax, Ha IarpamMMmax, rpaukax, OTpakarollyro CBOHCTBa
peabHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIHIO C
MOMOIIBIO TAOJIMII U TUarpaMM; UCCe10BaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMuecKuX METOJI0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETbh ONIEPUPOBATH MOHATHUAMMU: CIIYHaUHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTH CIIYYaHOTO COOBITHS; yMEHHE BBEIUUCIISATH
BEPOSITHOCTH C UCIIOJIb30BaHIEM TpapUIECKUX METOJIOB; TPUMEHSThH
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TCXHUYCCKUMMU KHIKOCTAMU,

[1K 2.3. BeinoyHsaTh
[TyCKOHAIA/IKy XOJIOIUIBHBIX
[YCTAaHOBOK U CHCTEM
ABTOMATH3AIMH XOJIOIUIHHOTO
000pyI0BaHUS

3HaHuA:

- CI0COOBI PEryIUPOBaHMS KOMIIPECCOPOB U
NICTaHIEPOB;

- criocoOBI PEeryIMpPOBaHUS TEMIIEPATYPHI B
00BEKTAX OXJIAKICHHUS;

- crIocOOBI PETyIUPOBAHUS YPOBHS 3aIIOJTHEHHS
COCY/ZIOB U allapaTos;

YMeHus:

- KOHTPOJIUPOBATh MOKa3aTean paboThI
00OpyIOBaHUS;

- HaCTpauBaTh apaMeTpbl pabOThl CUCTEM
AQBTOMATUKU U OT/IEIbHBIX Y3JIOB;

- pEryJIMpoBaTh IapaMeTpbl UCXOIS U3
[pE3yJIbTaTOB MPOBEPOK U U3MEPEHMUI;

- aHAJIM3UPOBATh CTENICHb OTKJIIOHEHUS paboYmnx
[apaMeTpoB OT JIOMYCTUMBIX 3HAYEHUH,
OIIpeIeNIATh IPUYHUHBI U BBIOMPATh METO/IbI
KOPPEKIINH;

IIpakTHYeCKHI ONBIT:

- KOHTPOJIS TIOKa3aTesiel paboThl OTAEIbHBIX
Y3JI0B U CUCTEM B LIETIOM;

- IpPOBEICHMS  aHaIN3a
X0JI00CHA0KEHHUS;

paboThl  cuCTeM|

[1K 2.5. Opranu3oBsiBaTh U
BBITTOJHSATH PaOOTHI IO
MCTIBITAHUSIM XOJIOIMIIBHOTO
00OpynoBaHUs

3HaHuA:

- IpaBUJIa ONPOOOBAHMUS arperaToB U MaIiuH
MPH BBOJIC X B DKCILTyaTaIHIO;

YMmeHus:

- POBOJIUTH MCITBITAHUSI XOJIOMIIBHBIX CUCTEM,
(bukcupoBaTh U 00padbaThIBaTh PE3YIbTATHI
HCITBITAHMIA,

- KOPPEKTUPOBATh MapaMeTphl pabOThI

XOJIOANUJIBHBIX CUCTEM, 3AITOJIHATH OTUCTHYIO

(bOpMYIIBI CIOKEHHS 1 YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE
(dakTel 1 GOPMYITBI IPU PEIICHUU 3a7a4; OIICHUBATH BEPOSITHOCTH
PCaJIbHBIX COGBITPIfI; 3HAaKOMCTBO CO CJ'Iy‘Iaf/'IHBIMI/I BCIIMYHUHAMMU,
YMEHUE MPUBOIUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb ONEPUPOBATH MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAaHHBIN yToJl, CKPELIUBAIOILIUECS MPSMBIE,
MapajuIeNbHOCTh U MEPIEHIUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YIOJI MEXAY IIPAMOM U IUNIOCKOCTBIO, YTOJI
MCXKAY MIIOCKOCTAMHU, PACCTOSAHHUEC OT TOUKHU 1O INIOCKOCTH,
pacCToAHNUEC MCKIY MIPAMBIMU, PACCTOAHUEC MCIKAY IIIOCKOCTAMU,
YMCHHEC UCITIOJIB30BAaTh IPU PCIICHUU 3ada4 U3YYCHHBIC (1)aKTI)I u
TEOpPEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OObEKTOB
OKPYXKAaroIIero MUpa;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOI'paHHMKa, Ky0, mapajienenunes], pusMa, nupamuia, purypa
Y TIOBEPXHOCTh BpallleHus, IUINHAP, KOHYC, map, cgepa, ceueHus
(burypsI BpamieHusl, INIOCKOCTh, Kacaromiasics cepsbl, IIINHIpa,
KOHYCa, I1omaab MOBEPXHOCTU MUPAMU/IbI, IPU3MbI, KOHYCA,
HUATUHPA, TI0MAas chepbl, 00beM Ky0a, TPsIMOYTOJIbHOTO
napaenenunena, MupaMuabl, PU3Mbl, LWIMHIPA, KOHYCA, 11apa;
yMeHHue U300paxaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAIIEHUs, UX
CEUeHMsI OT PYKH, C TOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHHE PAaCIO3HABATh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MPABUIbHbIE MHOTOTPAHHUKHY;
- YMCTb ONCPHUPOBATH NOHATUAMM: IBUKCHUC B IIPOCTPAHCTBE,
10/100HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
ioniaiel moBepxHocTel 1 00beMOB OJOOHBIX GUTYD MTPU
pEIIeHUH 3a/ad;
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NTOKYMEHTALHIO;
IIpakTHYeCKHH ONBIT: - IIPOBEICHUS
MICIIBITAHNUN CUCTEM Pa3JIMYHOIO THIIA;

[1K 3.3. IIpoBoauTh
MICIIBITAHUS HOBOI'O
00OpynoBaHUS,
OpraHU30BBIBATH PACYETHO-
PKCIIEPUMEHTAILHYIO

eI TEIHOCTD B X0€
pa3paboTKN HOBBIX
TEXHOJIOTUH B
TEXHOJIOTUIECKHX MPOIECCOB
[TpY TIPOM3BOJICTBE XO0JIOa

3HaHusI:

- METO/IbI pacyeTa napaMmeTpoB pabOThI
XOJIOTMTHHBIX MAIITNH;

YMeHus:

- IPOBOJIUTH MCCIIEIOBAHUS TapaMETPOB
XOJIOIUIIBHOTO 000PYIOBAHSHU U MIOBEICHUS
XJIaJareHTOB;

I[IpakTu4ecKuii ONbIT:

- POBEICHUS TIOITOTOBKU MUCCIICIOBAHHIMA
apaMeTpoB pabOThl XOJIOIUIBHOTO
000pYyIOBaHUS U CBOWCTB XJIAJJar€HTOB;

- IPOBEICHUS UCCIICIOBAHUI MTapaMeTPOB
XOJIOTMITBHOTO 000pYIOBaHUs, CBOWCTB U
[MOBEICHUS XJIaJar€HTOB, OLIEHKU U 0popMIIeHuUs
[Pe3yIbTAaTOB HAOJIIOICHMUIA;

- TPOEKTUPOBAHUS  HOBBIX
YCTAaHOBOK;

XOJOAUJIBHBIX]

[1K 4.1. Opranu3oBsIBaTh U
OCYILIECTBISATh TEXHUYECKYIO
PKCIITyaTaluIo X010 WIBHO-
BEHTUISILIMOHHOM TEXHUKH U
CUCTEM KOHJUIIMOHUPOBAHHUS
BO31yXa

3HaHMA:

- YCTPOMCTBO U MPUHIUII JEHCTBUSA CUCTEM
BEHTUJISILIMM U KOHIUIIMOHUPOBAHUS;

YMmeHus:

- BBIIIOJIHATD 3allPaBKy CUCTEMBI IPAaBUIIbHBIM
TUIIOM U HEOOXOIMMBIM KOJIMYECTBOM
xJ1agarenTa s 3 GekTuBHOM paboThI;

- BBIOMPATh TEXHOJIOTUYECKUN PEKUM pabOThI
CUCTEM BEHTUJISIUU ¥ KOHJUIIMOHUPOBAHMS;
IIpakTHYeCKHii ONBIT:

- IUIaHUpPOBaHUS  PabOT  CTPYKTYPHOTO
[o/Ipa3/esieHnsl M0 TEXHUYECKON 3KCIUTyaTaluy
1 OOCITY)KMBAaHMIO CHUCTEM BEHTWIALUU U

KOHIUIIMOHUPOBAHUS;

- YMETb BBIYUCIIATH TEOMETPUUECKHE BEIUUNHBI (IJIMHA, YTroJ,
iouaib, 00beM, IJIOLIAAb IOBEPXHOCTH), UCIIONb3Ys N3YUECHHbIE
(bOpMYITBI U METO/TBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIPHOE IPOM3BEICHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YMCJIO; HAXOAUTH C IIOMOIIBIO
U3YyYEHHBIX (POPMYJT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKaMU;

- YMETb BBIOMPATh NOAXOAIIMMI U3YUEHHBIH METO JUIsl PELICHUS
3aJ]auu, pacro3HaBaTh MaTeMaTHIYeCKUe (PaKThl 1 MaTEMAaTHIECKHE
MO/JIENIN B TIPUPOIHBIX 1 OOIIECTBEHHBIX SBJICHHUSX, B HCKYCCTBE;
YMEHME IPUBOJUTDH IPUMEPBI MATEMATHUECKUX OTKPBITHI
POCCHIICKOM U1 MUPOBOW MaTeMaTUYECKON HAayKHU.

- YMETb OIIEPUPOBATh MOHATUAMU: ONPEAEICHUE, AKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE
(bopMyIupoOBKH; yMeHue GOpMyINpOBaTh 0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIB30BATH METOJI MAaTEMATUYECKON MHTYKIUH;
IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS IIPU PELICHUH 3a]1a4,
OLICHUBATh JIOTUYECKYIO NTPaBUIILHOCTD PACCYKIECHUMN;

- YMETb ONIEPUPOBATH MOHATUAMU: MHOKECTBO, IOJIMHOKECTBO,
oIrepanuy HaJl MHOKECTBAMU; YMEHHUE UCIIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN aImapar i OIMCaHUs pealIbHbIX IPOLIECCOB U
SBJICHUI NIPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTUX YUeOHBIX
MIPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBI3HBIN rpad, AepeBo,
LUK, Tpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh U OMKUCHIBAThH Tpadbl
Pa3IMYHBIMH CTIOCO0AMU; UCOIb30BaTh rpadbl MPH PEIICHUN
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[1K 4.2. [IpoBoauTH
TMarHOCTHKY, OOHAPYKUBATh
HEeHCIIPaBHYIO paboTy

X 0JI0AUITbHO-BEHTUIISILIMOHHOM
TeXHUKU U CUCTEM
KOH/IUITMOHUPOBAHUS BO3/1yXa,
[IPUHUMATh MEpPbI JUIs
yCTpaHEHUS U
[IpeyIpex1eHUs OTKAa30B U
aBapui

3HaHuA:

- IPOTHO3UPOBAHUE OTKA30B B pabOTE U METO/IbI
0OHapyKeHUsI JePEKTOB XOIO0AUIBLHOIO
000pyIOBaHUS;

- OCHOBHBIE METObI AUATHOCTUPOBAHUS U
KOHTPOJISI TEXHUYECKOI'O COCTOSIHUSI CUCTEM
BEHTUJISIIMY U KOHIULIMOHUPOBAHUS;

YMmeHus:

- 0OHapy)KMBaTh HEUCIIPABHYIO padoTy
YCTaHOBOK, HApY>KHOT'O ¥ BHYTPEHHETO KOHTYpa
CUCTEM BEHTUJISIUU ¥ KOHJULIMOHUPOBAHUS U
OIpeAEIATh IPUYNHBI HEUCIIPABHOCTEH;

- IPOBEPATH U TECTUPOBATH
HIIEKTPOO0OOpYyI0BaHKE, OE301TaCHO
TMarHOCTUPOBATh U yCTPAHATh HEMCIIPABHOCTH
PIIEKTPUYECKOT0 000PYI0BaHMSI U KOMIIOHEHTOB
CHUCTEMBI;

IIpakTHYeCKHii ONBIT:

- OLIEHUBAaHMs NMPaBWIBHOCTH PabOThl CHCTEMBI,
CTeNeHb M3HOCAa OOOPYJOBAaHHMS M Ha3HAuaTh
MEpBI 110 €r0 YCTPaHEHHUIO;

[1K 4.3. BeInoaHATh KOHTPOJIb,
aHaJIN3 U ONTHUMU3ALINIO
[PEKMMOB pabOTHI
XOJIOIUIIBbHO-BEHTHIIALINOHHON
TEXHUKHU U CUCTEM
KOHIUIIMOHUPOBAHUS BO3AyXa

SHaHus:

- HACTPOMKA MEXaHHUECKUX, dJICKTPHUUECKUX U
PIICKTPOHHBIX PETYIIATOPOB TEMIIEPATYPHI,
TaBJICHUS, YaCTOTHI BpAIlleHUs, pacXxo/a u
YPOBHS JJIS ONTHMAIILHOTO (DYHKIIMOHUPOBAHUS
CHCTEMEI,

- OCHOBHBIC ITYTH U CPECTBA ITOBBIIICHUS
TOJTOBEYHOCTH CHUCTEM BEHTUIIALIUU U
KOHTUIIHOHUPOBAHUS;

YMmenus.

- POBOJIUTH AHAJTU3 U OLICHKY KayeCcTBa
BEITIONHSAEMBIX pa0OT CTPYKTYPHOTO

moApa3ACIICHUA IO TCXHUYCCKOMY

3ajady;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU: COYETAHUE,
NEPECTaHOBKA, YUCIIO COUYETAHUH, YUCIIO MEPECTAHOBOK; OMHOM
HeloToHa; ymeHHe TPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyKIeHUs Ui peLIeHus 3a1ay;

-yMETb OIEPUPOBATh NOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
OCTaTOK 10 MOJYJII0, PAllMOHAJILHOE YHCII0, UPPALIOHAIBHOE
YHCII0, MHOXKECTBA HAaTypalIbHBIX, LEJIbIX, PAllMOHAJIbHBIX,
JEHCTBUTEIBHBIX YUCEIT; YMEHHE UCTIONb30BaTh MPU3HAKU
IEIMMOCTH, HaUMEHBIINH OOIINIA AEIUTENIh H HaNMEHbIIIEE 00IIIee
KpaTHOe, aropuT™ EBKIMa pH pemeHny 3a1ad; 3HaKOMCTBO C
Pa3IMYHBIMH MTO3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHHS,

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHSMHU: CTETIEHb C LEJIbIM
nokasareseM, KOpeHb HaTypaJlbHON CTENEHH, CTENEHb C
palMOHAIBLHBIM [10Ka3aTeNleM, CTENEHb C IeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTelleM, JorapuM 4uciia, CHHYC, KOCUHYC U
TAHTEHC MPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH H
HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIe, HPPALlMOHAIbHBIE, I0KA3aTENIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS, HEpaBEeHCTBA
U CUCTEMBI; YMEHHE pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIUYHBIX PUEMOB; PEIIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSTh YpaBHEHHUS, HEPABEeHCTBA, UX
CHCTEMBI ISl pEIICHUST MATeMaTHUECKUX 3a1a4 ¥ 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: Tpaduk QyHKIUH,
oOpaTHast pyHKIHS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
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00CITy’)KUBAaHHIO, TUATHOCTUKE, KOHTPOJIIO U
[PEMOHTY CUCTEM BEHTWISLIUU U
KOHIULIMOHUPOBAHUS;

- IPOBOAUTH PA3JIMYHBIE BUbI UCIIBITAHUN
CUCTEM BEHTUJISIUU U KOHJUIIMOHUPOBAHHS;
IIpakTHYeCKHii ONBIT:

- aHAJIN3a U OLICHUBHUS PEXKUMOB pabOThI
CUCTEM BEHTUJISILIMHA U KOHIULIMOHUPOBAHUS;

- IIPOBEIEHUS HACTPOMKU M PpEryIupoBaHUs

paboOTBl  CHCTEM  aBTOMATH3AIMH  CHCTEM
BEHTHJISIIMM U KOHTUIIMOHUPOBAHUS;
[1K 4.6. BeimoiHsaTs SHaHuA:

[TyCKOHANAAKY XOJOIUIbHBIX
YCTAaHOBOK U
[IPOrpaMMUPOBAHUE CUCTEM
ABTOMATH3AINH XOJIOUITBHO-
BEHTUJISIIIHOHHON TEXHUKH U
CUCTEM KOHIUITHOHUPOBAHHUS
BO3TyXa

- CIOCOOBI PEeryJMpOBaHUS CHCTEM BEHTUIISIUY]
11 KOHAULIMOHUPOBAHUS;

- KOHCTPYKIIMIO U MPUHIIMI JIEHCTBUS TPUOOPOB
ABTOMATUKH;

YMeHus:

- MOAKJIIYATh W HAcTpauBaThb  padoTYy)|
KOHTPOJIbHO-U3MEPUTENBHBIX ~ NMPUOOPOB U
ABTOMATUKH Ha 33JJaHHbIEC PEKUMBI;

- OIIPEJENIATh U yCTPaHATh HEUCIIPABHOCTHU B
paboTe cUCTeM BEHTHIISIIIUU U
KOHJULIMOHUPOBAHUS;

IIpakTHYeCKHii ONBIT:

- IIOATOTOBKM, IUIAHUPOBAHUSA W OpraHu3aluy
paboT MO MyCKOHANAJAKE CUCTEM BEHTWUJISILUU U
KOHJUIIIOHUPOBAHUS;

- HACTpOMKHM JaTYMKOB M PEXUMOB pabOTh]
CUCTEM BEHTWJISILUM M KOHIUIMOHUPOBAHUS U
CUCTEM,;

KBaJipaTH4dHasl (YHKIUS, CTeTICHHAsT (DYHKIUS C IIEeTTBIM
nokasaresieM, TPUrOHOMeTpruiecknue (GPyHKIUU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
norapudpmuueckas GyHKIUU; YMEHHUE CTPOUTH Tpaduku QyHKITHIA,
BBITIOJIHATH MPe0Opa3oBaHus rpa@uKoB (HyHKIIHIA;

YMEHHUE UCI0JIb30BaTh rpaduku (GyHKIMN AJI U3yYEeHUs IPOLIECCOB
Y 3aBUCUMOCTEH IPU PEeLIEHUH 3a]1a4 U3 APYruX y4eOHBIX
IPEIMETOB U U3 PealbHOM KU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BEJTUUNHAMH;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
NEPUOIMIHOCTD (DYHKIINHU, OTPAaHHYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTH (DYHKITHH, IKCTpEMYM (YHKIIUHU, HAUOOJIbIIEE U
HalMEHblIee 3HaYeHUs PYHKIIUHN Ha IPOMEXKYTKE; yMEHHE
IPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;

YMEHHUE HUCII0JIb30BaTh CBOMCTBA U rpaduky GyHKIUN AT peIeHUs
ypaBHEHMI, HEpAaBEHCTB U 3a/1a4 ¢ TapaMeTpaMM; n300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHSIMH: TIOCIIEIOBATEIIHHOCTD,
apuMeTHIecKast MPOrPECCHs, TeOMETPHUYECKas! MPOTPECCHS,
O0eckoHeyHO yObIBarolasi FeOMeTpUYecKas Iporpeccus; yMeHue
3aJjaBaTh MOCJIE0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- YMETh OIEPUPOBAThH MOHATHIMHU: HEPEPHIBHOCTD (DYHKIIUH,
aCUMIITOTHI rpaduKa GyHKLUH, IEpBas U BTOPast MPOU3BOIHAS
GyHKIIMHM, TEOMETPUYECKUI U (U3NUYECKUN CMBICI POU3BOAHOM,
nepBoOOpasHasi, ONpeeNICHHBIN HHTETPall; YMEHHE HAaXOIUTh
ACHMITTOTHI TpaduKa GYHKINU; YMEHHE BBIYUCISTH IIPOU3BOIHEIC
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO W KOMITO3UIINH (DYHKITHIA,
HaXOJUTh YpaBHEHHE KacaTebHOU K rpaduKy QyHKIMHU;
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YMEHHUE HCII0JIb30BaTh MPOU3BOAHYIO JUISl HCCIICAOBAaHUS (PYHKIIUH,
JUISL HAXOKJICHUSI HAWJTYYIIEro PEIICHUs B IPUKIIAJHBIX, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax, JUIs
OIpEENICHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh IJIOUIaN U
00BeMBbI (UTYp C MTOMOIIBIO UHTETrpaia; MPUBOIAUTH IPUMEPHI
MaTeMaTU4eCKOro MOJACIUPOBAHUS C IOMOLIbIO
nuddepeHIMaIbHBIX YPaBHCHHH;

- YMETbh ONEPUPOBATH MOHATUSIMH: KOMIIJIEKCHOE YHCJIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MO1YJIb U apTyMEHT
KOMIIIEKCHOTO YHCIIa, (popMa 3arrch KOMIUIEKCHBIX YHCEll
(reoMeTpuvecKasi, TPUTOHOMETPUYECKas M ajredpandeckas); yMeTb
MPOU3BOJIUTH APHU(PMETHICCKUE NEHCTBHSI C KOMITJICKCHBIMH
YUCJIAMH; IPUBOJIUTH IPUMEPHI UCTIOIb30BAHMS KOMIUIEKCHBIX
YHCell,

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMU: CpEIHEE
apumeTnyecKoe, MeJiana, HanboJbllee U HauMEeHbIlIee 3HaUeHUs,
pa3Max, Tucrepcus, CTaHJapTHOE OTKJIOHEHUE JJIsl ONIMCAHUS
YHCJIOBBIX JIaHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUYECKHE JaHHbIE,
B TOM YHCJIE€ C IPUMEHEHUEM rpapuueCcKUX METOJI0B U AIEKTPOHHBIX
CpelICTB; rpauYeCcKu UCCIIE0BATh COBMECTHBIE HAOIIOIEHUS C
MIOMOUIBIO AMArPaAMM PAaCCEUBAHMSI U TMHEUHON PErpeccuy;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUH C UCIOIB30BAHUEM
rpadMUecKuX METOJI0B; MPUMEHSATh JUIs PeLIeHUs 3a71a4 pOpPMYJIbI
CJIO’KEHUS 1 YMHOXKEHUS BepOATHOCTEH, (hopMyTy mosTHON
BEPOSTHOCTH, (opMyiny bepHymim, koMmOuHaTOpHbIE (DaKThl U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTU PEANIbHBIX COOBITUI; YMEHNE
ONEepUpPOBAThH MOHITUSIMU: CIy4ailHas BeIMUMHA, paclpeesieHue
BEPOATHOCTEH, MaTEMaTUUECKOE OXKUJAAHNE, TUCTIEPCHS U
CTaH/JapTHOE OTKJIIOHEHHE CIy4yailHOW BEIMYMHBI, (PyHKINN
pacnpezeneHus U INIOTHOCTH paBHOMEPHOT0, 10Ka3aTeIbHOTO U
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HOPMAJIBHOT'O pacIpeie/IeHN; YMEHUE UCIIOJIb30BaTh CBOKCTBA
M3YYEHHBIX pacIpeNelICeHUN Ul peIleHus 3a/1a4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIIMX YMCEIl, METO/IbI BHIOOPOYHBIX
UCCIJIEIOBaHMM; YMEHHUE PUBOAUTD IIPUMEPHI ITPOSIBJICHUS 3aKOHA
OOJIBLIMX YHCEJl B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETb CBOOOJHO OIIEPUPOBAThH MOHATHAMM: TOUKA, NIPpsMas,
IJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN YToJl,
JBYTPaHHBIN yroJjl, TPEXTPAHHBIN YIoJ1, IepeceKaroIecs,
IapaJuIEIbHbIE U CKPEIIHUBAIOIIMECS IIPSMBIE, I1APAJUIEIIBHOCTD U
NEPIEHIUKYJIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMH, YTOJI MEKY IIPSIMON U IJIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh
pasmepbl 00BEKTOB B OKPYKAIOIIEM MHpE; YMEHHE OIEpHpPOBATh
MOHATHSMH: MHOTOI'PaHHUK, CEUEHUE MHOTOTPAHHUKA, TPaBUIIbHBII
MHOTOTPaHHUK, TPU3Ma, THpaMHIa, pUrypa U MOBEPXHOCTh
BpallleHus1, WINHIP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEeHMS KOHYCa U LIWINH/PA, NapajuIesIbHbIE OCU WJIH OCHOBAHUIO,
CeYeHHe 11apa, MIIO0CKOCTh, Kacarolasics cepbl, LIUINHAPA, KOHYCa,
YMEHHE CTPOUThH CEUEHNE MHOTOTpaHHHKA, U300pakaTh
MHOT'OI'PaHHUKH, (PUTYPBI U IOBEPXHOCTH BpAIIEHUS, UX CEUEHUS, B
TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSITh
CBOMCTBA Fr€OMETPUYECKHUX (PUTYP, CAMOCTOSITEIHHO
(bopMyIMpOBATH OIpENEIEHUS H3y4aeMbIX (UTYp, BHIABUTaTh
TUIIOTE3Bl O CBOMCTBAX U MPHU3HAKaX T€OMETPUUECKUX (Uryp,
000CHOBBIBaTh WJIH OMPOBEPraTh UX; yMEHHUE IPOBOIUTD
KJ1acCUpUKaLKio (pUryp mo pas3iMyHbIM MPU3HAKAM, BBITTOIHSTh
HE0OXO0IUMBIE JOTIOIHUTEIbHBIE TTOCTPOCHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IUIOIIAAL PUTYPHI,
00BbeM (Urypbl, BEIMYUHA YTIIIa, PACCTOSHUE OT TOUKHU 10
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IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMHU, PACCTOSIHHE MEXKITY
IUIOCKOCTSIMH, IJI0MIAb c(hephl, MII0Ia b TOBEPXHOCTH MUPAMUJIBI,
NPU3MBI, KOHYCa, HWIHHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO
napaiesienumnena, MupaMuabl, IPU3MbI, HWIHHIPA, KOHYCA, [1apa;
YMEHHUE HaXOUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (GUTyYp;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIAMMU: JBHKEHHE,
napajJiesIbHbI IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT, NpeodpazoBaHue Mo 100us, 10 100HbIE
(burypsI; yMEeHHE paclio3HaBaTh paBHBIE U MOI00HBIE (GUTYPHI, B TOM
qHcIIe B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE UCIIOIB30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKUE BETHUNHBI
(mymuHa, yrou, miomaas, 00beM) IPH PEUICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH;

- YMETh CBOOOIHO OIEPUPOBAThH MOHATHIMHU: IPIMOYTOJIbHAS
cucTeMa KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pa3ioeHue BeKTopa Mo 6a3ucy, CKaasipHOE MPOU3BEICHHE,
BEKTOPHOE TIPOM3BEICHUE, YTOJ MEXKITY BEKTOPAMHU; YMEHHUE
MCTIOJIb30BaTh BEKTOPHBIN W KOOPAWHATHBIA METOJ JUISI PELICHUS
reOMETPHUECKUX 33124 ¥ 3a/1a4 APYTUX y4eOHBIX PEMETOB;
OIEpUPOBATh MOHATUAMU: MaTpuLa 2X2 U 3X3, OIpeleNuTENb
MaTpHIIbl, FEOMETPUUYECKHIA CMBICI OTIPE/IETUTEIS;

- YMETh MOJIETUPOBATh PeaJbHbIE CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATH BBIPAKEHU, ypaBHEHM s, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIE0BATh ITOCTPOCHHBIE MOJIEIH C
UCTIOJIB30BaHUEM arnapaTa ainreOpsl, HHTEPIPETHPOBATh
MIOJTYYCHHBIA PE3y/IbTaT; CTPOUTH MAaTEMATHIECKIE MOJIENH C
MTOMOIIIBIO0 TEOMETPHUECKUX TIOHSATHH U BEIMYHH, PEIaTh
CBSI3aHHBIC C HUMU MPAKTHYECKUE 3a]Ia4l; COCTABIIATH
BEPOSTHOCTHYIO MOZIENIb U HHTEPIPETUPOBATH MOTYYESHHBIH
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pe3ynbTaT; pelaTh NPUKIAIHbIC 3a/1a4d CPEICTBAMU
MaTEMaTUYECKOI0 aHaJln3a, B TOM YUCJIE COLIUATIBHO-
HKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- yMEHHE BBIOMpPATh MOAXOASIIMNA METOJA IJsl pEelIeHUs 3aJayu;
[MOHMMaHWE 3HAYMMOCTH MATEMATHUKH B M3YUYCHUHM NPUPOJHBIX M|
OOLIIECTBEHHBIX TPOLECCOB U SIBICHUN; YyMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH)
[pUMEpPbl MaTeMaTUYECKUX OTKPBITHH POCCUMCKOW W MHPOBOMU

MaTEeMaTH4eCKON HayKH
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2. OBBEM OBIIIEOBPA30OBATEJILHOM TUCIUILINHBI M BUbI

YYEBHOUM PABOTbI

Bup yueOHoi1 padoThI Ob6bem B
yacax®

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 340
B T.4.
OcHOBHOe coepxxanmne 278
BT. 4.
TEOPETUYECKOE 0OyUCHHE 220
MPAKTUYECKUE 3aHATHS 58
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIepPKaHH e 56
(conpep:kaHue MPUKJIATHOTO MOTYJIs1)
BT. 4..
TEOPETHUECKOE 00yUeHUE 4
MPAKTUYECKUE 3aHATHS 52
NuauBuayaJabHbIN NPoEeKT (1a/Her)** aa
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIMHBI

0J.07 MaremaTuka
Conep:xanue yuyeOHOro marepuasa (0OCHOBHOE U
HanpasJjienust
HaumenoBanue pa3jiesioB npodeccuoHaILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE U Oo0bem dopmMupyemblie .
U TeM NpaKTHYeCKUe 3aHATHUSL, NIPUKJIATHOI MOAYJ/Ib (IpH 4yacoB KOMIIeTEeHI[UH BoCHTaTeIbHon
HAJTUYHH) padore!
1 2 3 4
OcHoBHoOe coJepkaHue

Pasznea 1. [loBTOpeHue
Kypca MaTeMaTHKH 20
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasa
Hess u 3a1a4u bazoBeile  3HaHMsT W yMEHMI 10  MaTeMaTHKe B
MaTEeMATHKH IPH 1poeCCHOHATBEHOM U B TOBCEAHEBHOMN JEATENLHOCTH. 2 OK-01, OK-02,
OCBOEHHH KOMOMHMPOBAHHOE 3aHSATHE OK-03, OK-04,
CHEeNNAJIBLHOCTH OK-05, OK-06,
Tema 1.2 Conepxanue yueGHOro MaTepurana OK-07
Yuciaa 1 BEIYHCICHHS. JleficTBUS HaJl TIOJIOKHUTEIbHBIMUA U OTPUIATEILHBIMH YHCIIAMHU, IK 1.3, TIK 2.1, IosHagarensHoe
Bobipa:kenus u OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSMH. 2 IIK2.2., 11K 2.3, Ha?;;);z;zzme
npeoopa3oBaHusA JleiicTBus co cTeneHsaMu, GOpMYJIbl COKPAIIEHHOTO YMHOKEHHUS. EE i?’ gﬁ i;’

KomM0uHnpoBaHHoOe 3aHsTHE K 4'3.: K 4.6.’
Tema 1.3. IIpodeccnonanbHO-OpHEHTHPOBAHHOE coieprKaHue
['eomeTpus Ha IIIOCKOCTH | (co/iep:KaHUe MPHUKJIATHOTO MOLYJI5)

Bunbl mnockux GUryp v Ux miomass. 5

[IpakTHKO-OPHEHTHUPOBAHHBIE 33aJaud B Kypce TE€OMETpUU Ha

TUTOCKOCTH

[IpakTHueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa 4
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HpOLIeHTHBIe BbIYUCICHUA

[IpocTble mMpOLEHTHI, pa3Hble CIOCOObI HMX BBIYUCICHHS.
CnoskHbI€ TPOLIEHTHI

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 1.5
YpaBHEeHUS U HEPAaBEHCTBA

Copepxanue yueOHOro MaTepuana

JluneiiHble, KBaJapaTHbIE, IPOOHO-IMHEWHBIE YypaBHEHUS W

HEpaBEHCTBA 2
[IpakTuueckoe 3anarue
Tema 1.6 Coneprxkanue yueOHOro MaTepuasa
CucreMsl ypaBHEHUN U CrocoObl perieHHsi cHUCTeM JUHEHHBIX ypaBHeHUU. llonsarus:
HEpPABEHCTB Marpuua 2x2 u 3x3, ompeaenurens Marpuubl. Meron [Maycca. 6
CucreMbl HeTMHEHHBIX ypaBHeHUH. CUCTEMBI HEPABEHCTB
Komb6unupoBanHoe 3anstue
Tema 1.7 Coneprxkanue yueOHOro MaTepuasa
BxoaH0# KOHTpOIIB Boruncnenuss u npeoOpazoBaHusi. YpaBHEHHS U HEPABEHCTBA. 9
I'eoMeTpus Ha TIOCKOCTH
KonTtponbHas pabora
Pasnen 2 Ilpsaambie u
IJIOCKOCTH B 20
NPOCTPAHCTBE
Tema 2.1. Conepsxanne yuebHOro MaTepuana OK-01, OK-03,
OcHOBHbIE IOHATHS IIpenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKa, MpsiMasd, OK-04, OK-07
CTEPEOMETPUH. IUIOCKOCTh, IPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. HK 1.3, TIK 2.1, TosHaBaTeNBHOE
Pacnonoxenne npsameix 1 | [lepecekaromiuecs, napauienbHble U CKPEIIMBAOLINECS MPSIMbIE. 2 IIK2.2., 1K 2.3, IatpuoTuyeckoe
TUTOCKOCTEH [Tpu3Hak ¥ CBOWMCTBO CKpeIIMBaromuxcsi NpsMbiX. OCHOBHBIC EIIE i?’ gE i;’ Tpynosoe
MIPOCTPAHCTBEHHBIE (PUTYPHI. K 4_3.: K 4.6.’
KombOunnpoBanHoe 3aHsTHe
Tema 2.2. Coneprxanne yueOHOTO MaTepuana
[MapannensHocTs npsAMBIX, | [TapannensHele npsMas U miockocTs. Omnpenenenue. [Tpusnak. 6

Hp}IMOI‘/’I 1 IIJIOCKOCTH,

CgoiictBa (c pgokasarenbcTBoM). [lapamienbHble IJIOCKOCTH.
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MJIOCKOCTEH Ompenenenue. Ilpusnak. CpoiictBa (C JA0Ka3aTeIbCTBOM).
Terpasap u ero anementsl. [lapajienenunen U €ro 3J€MEHTHI.
CpolicTBa  NPOTUBOINOJIOXKHBIX ~ TIpaHed W JUaroHaieu
napayenenunena. [locrpoenne ceuenuii. Pemenue 3amay.
Komb6unupoBanHoe 3ansrue

Tema 2.3. Coneprxkanne yueOHOT0 MaTepuasia

[IepnieHIUKYIAPHOCTD [lepnengukymnsapusle  npsmele.  [lapaiensHble  npsiMble,

MPSIMBIX, TIPSIMOU 1 MIEPIEHIUKYIISIPHBIE K IIJIOCKOCTH. [Tpu3nak

IIOCKOCTH, TNIOCKOCTEH

NEPIEHIUKYISIPHOCTH IPSIMOM M IIOCKOCTH. Jl0Ka3aTenbCTBO.
[lepnennukynsp n HakJIOHHasA. llepneHauKyIIpHbIE IUNIOCKOCTH.
[Ipu3Hak nepneHMKyJIApHOCTH IIOCKOCTEN. [loka3aTenbeTBo.
Paccrosinust B mpocTpaHCTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 2.4.
Teopema o Tpex

Coneprxkanue yueOHOro MaTepuasa

Teopema o Tpex mnepneHauKyisipax. Jloka3aTreiabCcTBO. YTOI

TCpHICHAMKYIApax MEXIY NPSMOUN U IJIOCKOCTBIO. YTOI MEXKIY IUNIOCKOCTAMU
KomOunupoBaHHoe 3aHATHE

Tema 2.5. IIpojeccnoHaILHO-OPHEHTHPOBAHHOE coaepikaHue

ITapanenbHsie, (comepxaHue NPUKJIATHOTO MOIYJIA)

NEPIECHINKYIISAPHBIE, Axcuomsl crepeoMerpuu. [lepneHIuKYIsIpHOCTh NPSIMOM U

CKpCIIMBAIOIIHECA IPAMBIC

IIJIOCKOCTH, apaJUIeIbBHOCTD IBYX IIPSIMBIX, IEPIEHIUKYISIPHBIX
IIJIOCKOCTH, MEPIEHINKYIISIPHOCTD INIOCKOCTEN

[IpakTHueckoe 3aHsATHE

Tema 2.6.

Pewenue 3anau. IIpsmeie u
IIJIOCKOCTH B
IIPOCTPAHCTBE

Copep:xanne yueOHOTO MaTepuana

PacrionokeHne MpsMBIX W IUIOCKOCTEW B IPOCTPAHCTBE.
[lepneHuKyIsIpHOCTE |
mIockocTeil. CKpenuBarmuecs npsmble

napaaijiCIbHOCTb MPAMBIX n

KonTponbhas padora
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Pa3nen 3. Koopaunarsl u

BEKTOPBI 16
Tema 3.1 Coneprxkanue y4eOHOT0 MaTepuasia
JlexapToBBI KOOPAMHATEL B | [lekapTOBBI KOOPJIMHATHI B MpocTpaHcTBe. [Ipocreiimme 3amayun
npocrpancTse. Paccrosnue | B koopauHaTtax. PaccrosiHme  Mexay —IByMs — TOYKaMH, 4
MEXy IByMSI TOUKAMHU. KOOpJMHATBI CEPEUHBI OTPE3Ka
KoopauHatst cepeuHbl KoMOHHUpOBaHHOE 3aHATHE
OTpe3Ka
Tema 3.2 Copep:xanue yueOHOro MaTepuana
Bekropsl B ipocTpancTBe. | Bektopsl B mpoctpaHcTBe. ClojkeHHE M BBIYMTAHHE BEKTOPOB.
VYroa mexay BEKTOpaMu. YMHOXeHHE BeKkTopa Ha 4yucio. KoMiaHapHble BEKTOPBI.
CkanspHoe nmpousseficHue | CKalIsipHOE TPOM3BEICHUE BEKTOPOB. PasnokeHue BeKTopa Mo
BEKTOPOB TPEM HEKOMIUIaHapHbIM BekTopaM. KoopauHaTel BekTOpa, 6
CKAJLIPHOE IIPOM3BEJICHUE BEKTOPOB B KOOpPJAMHATAX, YIOJ
MEXIy BEKTOPAMH, YroJl MEKIAY HPSIMOW M IUIOCKOCTBIO, YIrOJ
MEXKY TIOCKOCTSIMU. Y PaBHEHHUE IUIOCKOCTH. ['€oMeTpHUeCcKuii
CMBICJI OIIPENEIUTENS 2X2
KomOunupoBaHHoe 3aHATHE
Tema 3.3 IIpojeccnoHaIbHO-OPHEHTHPOBAHHOE coJep:KaHue
ITpakTuko- (comeprkaHue NPUKJIATHOTO MOXYJIS)
OpHEHTHpOBaHHbIC 3aJa4l | KoopauHatHas  1UIOCKOCTh.  BbIYMClIeHME  pacCTOSHUNM U 4
Ha KOOPJMHATHOMN IJTONIAJEH Ha ITOCKOCTH. KOTMYEeCTBEHHBIE pacCUeThI
IIJIOCKOCTH [IpakTnueckoe 3anarue
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pewenue 3anau. JlekapToBBl ~KOOpJAMHATBI B IPOCTPAaHCTBE. BekTopel B
KoopanHatse! 1 BEKTOPBI npoctpaHcTBe. CII0OKEHUE U BBIYUTAHME BEKTOPOB. Y MHOXKEHUE 5

BekTopa Ha uucno. Kommmanapaele BekTopbl. CKamsipHOE
MpPOU3BEJCHNE BEKTOpOB. PasnokeHue BeKkTOpa IO TpeM

HCKOMIUJIaHApHBIM BCKTOpPaM. HpOCTCﬁMHC 3agauun B

OK-02, OK-03,
OK-04, OK-07
K 1.3, 11K 2.1.,
K 2.2.,, 11K 2.3.,
K 2.5., 11K 3.3,
I[IK 4.1.,1IK 4.2.,

[IK 4.3., 11K 4.6.

Ilo3HaBaTenbpHOE
[TarproTnueckoe
Tpynosoe
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koopauHaTtax. KoopamHaTel BEKTOpa, pacCTOSHHUE MEXITY
TOYKAMM, KOOPJAMHATBl  CEPEIUHBl  OTPE3Ka,  CKAJISPHOE
IIPOM3BEICHNE BEKTOPOB B KOOpAMHATaX, Yrol MEXIy

BEKTOPAMH, YIOJ MEXAY MPSMOM U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU

KonTponbnas pabora

Pa3zgen 4. OcHOBBI

TPUTOHOMETPHUH. 40
Tpuronomerpuueckue
GyHkumnu
Tema 4.1 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuueckue Pagunannas wepa yrna. IloBopoT TOYKM BOKpYr Hauana
(yHKIMM OPOU3BOJBHOrO | koopauHat. OTmpeaeneHne CHHYca, KOCHHyCa, TaHTeHCa |
yrina, uncna. Paquannas u | kotanreHca. 3HaKu CHHYCa, KOCHHYCa, TAHTEHCA M KOTaHTEHCA 4
rpajgycHas Mepa yria [0 4YETBEPTSAM. 3aBHUCUMOCTb MEXJIYy CHUHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAaHI'€HCOM OJTHOTO U TOTO K€ yIJia
KomOunupoBaHHoe 3aHATHE
Tema 4.2 Coneprxanue yueOHOro MaTepuasa
OcHoBHbIE Tpuronomerpuueckue toxzaectsa. CuHyc, KOCUHYC, TAHI€HC U
TPUTOHOMETPHUECKHE KOTaHT€HC YTJIOB 0 U - o.. DOpMyJIbl IPUBEICHUS 4
TOX/IECTBA. KomM0uHMpoBaHHOE 3aHsTHE
DopMyIsl IPUBEACHUS
Tema 4.3 Coneprxanne yueOHOTO MaTeprasa
Cunyc, xocunyc, taurenc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB.
CYMMBI M Pa3HOCTH JIBYX CuHyc M KOCMHYC ABOWHOro yria. ®opMysbl IOJIOBHHHOIO
YIJIOB yrna. IIpeoOpa3oBanusi CyMMbl TPUTOHOMETPUYECKUX (YHKIUN 8

CuHyC 1 KOCUHYC
JIBOMHOTO yria. ®opmyiibl
HOJIOBUHHOTO yIila

B TMPOM3BEICHHE M TMPOU3BEICHUS B CymMMy. BeipaxeHue
TPUTOHOMETPUYECKUX (YHKIIMA Yepe3 TaHTEHC TOJOBUHHOTO
apryMeHTa. MPOCTEUIINX

TPUTOHOMETPUYECKUX BBIPAKECHUN

[IpeobpazoBanus

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
MK 1.3., TIK 2.1,
MK 2.2., K23,
MK 2.5., TIK 3.3,
MK 4.1., TIK 4.2.,
MK 4.3., TIK 4.6.

ITo3naBaTensHOE
[TaTtpuoTnueckoe
Tpynosoe
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KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4
DyHKINH, UX CBOWCTBA.
CriocoOsblI 3a1aHus

Coneprxkanue y4eOHOro MaTepHraia

OOnacte ompeneneHuss W MHOXKECTBO 3HAYCHHH (YHKIIMH.
YETHOCTh, HEYETHOCTh, NMEPHOANYHOCTH (yHKIUH. CrocoOs!

byHKIMHA 3aaHus QyHKIUN
Komb6unupoBanHoe 3ansrue
Tema 4.5 Copepxanne yaeOHOTo MaTepuana
Tpuronomerpuyeckue O6umactp ONpeCIICHUS u MHOKECTBO 3HAYEHU

(GYHKIIMH, UX CBOWCTBA U

TPUTOHOMETpHUYECKUX  (QyHKIMHA. YETHOCTh, HEYETHOCTD,

rpaduku NEPUOIMYHOCTh TPUrOHOMeTpHueckux (QyHkuuil. CBoiicTBa u
rpaduky QyHKIMHA y = cos X, y=Sin X, y =tg X, y = ctg X.
KomOuHupoBaHHoOe 3aHsTHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuasia

ITpeobpa3oBanue Cxatne M pacTsbkeHue TIpauKoOB  TPUTOHOMETPUYECKUX

rpaduKoB byHKIUH.

TPUTOHOMETPHUYECKHIX IIpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIT

byHKLIMH [IpakTHyeckoe 3aHsATHE

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep:KaHue

Onucanue (coaep:kaHue MPUKJIATHOIO MOAYJIA)

IIPOU3BOJICTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUECKUX (YHKIMHA B

IPOLIECCOB C IOMOIIBIO
rpadukoB QpyHKUINN

po¢eCCHOHANIBHBIX 3a7ja4ax

HpaKTqucxoe 3aHATUC

Tema 4.8

Copep:xanne yueOHOTO MaTepuana

OO6patHble OOpatHbie TpuroHoMerpuueckue ¢GyHKuu. KX cBoiicTBa u
TPUTOHOMETPUIECKHE rpaduku

GyHKIMHN KoMOMHHPOBAHHOE 3aHATHE

Tema 4.9 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuyeckue VYpaBHEeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEeHHeE tg X = a,

YpaBHCHUA U HCPABCHCTBA

Ctg X = a. Pemienue TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX
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TUIIOB:  IIPOCTEHUINME  TPUIOHOMETPUYECKHUE  ypaBHEHMA,
CBOAAIIMECS K KBAJApPAaTHBIM, pELIAEMbIe pa3JIOKEHUEM Ha
MHOYUTENH, OJHOPOJIHBIE.

[Ipocreiime TPUroHOMETPUYECKHAE HEPABEHCTBA

KoMb6unmnpoBanHoe 3aHsTue.

Tema 4.10 Coneprxkanne yueOHOT0 MaTepuasia

Cucremsl CucreMsl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUUECKHUX KoMOuHMpOBaHHOE 3aHATHE

ypaBHEHU I

Tema 4.11 Coneprxkanue yueOHOro MaTepuasa

Pemenue 3aa4. OCHOBBI [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxkeHUIl. Perenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB B TOM UHUCIE C

Tpuronomerpuyeckue HCIOJIb30BaHUEM CBOMCTB (DYHKIIUA.

byHKIIUN KonTponbhas padora

Paznen 5.

KoMmuiekcHblIe ynciia

Tema 5.1 Coneprxanne yuebHOro MaTepuana OK-01, OK-02,

KommuiekcHsle uncna [Tonstre xommiiekcHoro yucna. COnpspKeHHBIE KOMILIEKCHBIE OK-03, OK-04,
gucla, MOJYIb M apryMeHT KoMIUIekcHoro uwucia. dopma OK-05, OK-06,
3anucu KOMILJIEKCHOTO yuclia (reomeTpuyeckas, OK-07 TMosHaBaTENbHOE
TPUTOHOMETpHUECKasl, aireOpanyeckas). Apudmerndyeckue HK 1.3, 1K 2.1, TMarpuotnyeckoe
IEVICTBUS C KOMIUIEKCHBIMH YU CIAMU lK2.2.,1K2.3., Tpynosoe
KomOnHupoBanHoOe 3aHATHE MK 2.5, TIK 3.3.,

K 4.1, 11K 4.2.,
Tema 5.2 Copep:xanne yueOHOTO MaTepuana TIK 4.3., TIK 4.6.
[Tpumenenue BeinmonHenue pacyeToB C TMOMOUIbIO KOMIUJIEKCHBIX YHCEIL.

KOMIIJICKCHBIX YHUCECII

HpI/IMCpH HCIIOJB30BaHHA KOMIIJICKCHBIX YHCECII

[IpakTHueckoe 3aHsTHE
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Pa3nean 6. [IpousBoanas

¢pyHknuu, ee 40

NpUMeHeHHe

Tema 6.1 Copepxxanne yaeOHOT0 MaTepuana

[TonsATHE MPOU3BOIHOM. OmnpeneneHyue 4HUCIOBOM MOCJIEAOBATEIBHOCTH M CIOCOOBI €€

DopmyIibl U IpaBUIIa 3agaHud.  CBoiicTBa ~ YHCIIOBBIX  I10OCIIEIOBATEIbHOCTEM.

T pepeHpoBaHus Omnpenenenue npezena IOCIENOBAaTEILHOCTH. BbluncieHue
npenenoB  nociepoBarenbHocTe.  Ilpegen  gyHkuumm  Ha 5
o6eckonHeuHoctu. llpenen ¢ynkuum B Touke. Ilpupamenue
aprymenra. llpupamenune ¢yHKuuu. 3agadu, NPUBOIAIINE K
MOHATHIO POU3BOAHOMN. OnpeenieHue Nporu3BOAHON. AITOPUTM
OTBICKaHUS IIPOU3BOAHON
KomOunupoBanHoe 3aHsTHE

Tema 6.2 Copep:xanue yueOHOT0o MaTepuana

[Tpou3BoiHBIE CYMMBI, dopmyiisl T depeHIupoBaHus. [TpaBuiia 6

pa3HOCTH npousBeieHus, | auddepeHmpoBaHus

YaCTHOTO KomMOuHMpoBaHHOE 3aHsTHE

Tema 6.3 Coneprxkanne yueOHOT0 MaTepuasia

[TpousBoHbIE Omnpenencuue CJIOKHOMU GyHKIHU. [IpousBoaHas

TPUTOHOMETPUUECKHUX TpuroHomerpuueckux  QyHkuuil. IlpousBogHass  cloKHOU 6

¢bynkuuit. [IponsBoanas byHKIIUN

CIIOKHOU (DYHKITUU KomOunupoBanHoe 3aHsTHE

Tema 6.4 Coneprxanne yueOHOTO MaTepuana

Tonstne o [Tonsitue HenpepsiBHOW (yHKIUH. CBOMCTBA HENPEPHIBHON

HEMPEPBIBHOCTH ()YHKIHH. GyHKIMH. Cas3p MEXK Y HETPEPBIBHOCTBIO u 5

Meron nnrepsarnos I pepeHIpyeMOCThIO0 (YHKIIMU B TOUKE. AJITOPUTM PELICHUS
HEPaBEHCTB METO/I0M UHTEPBAJIOB
KomOunupoBaHHoe 3aHATHE

Tema 6.5 Coneprxanue yueOHOro MaTepuaa 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
MK 1.3, TIK 2.1,
MK 2.2., K23,
MK 2.5., TIK 3.3,
MK 4.1., TIK 4.2.,
MK 4.3., TIK 4.6.

[To3HaBarensHOE
[TaTtpuoTnueckoe
Tpynosoe
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I'eomerpuyeckuii u
du3uueckuii CMbICT

I'eomeTpruyeckuii CMBICT MPOU3BOMHON (YHKIMH — YTIIOBOM
KOd(QQUIHUEHT KacaTelbHOW K rpaduky (QYHKIMH B TOUKE.

IIPOU3BOTHON VYpaBHeHHe KacaTenbHOW K Tpaduky (YHKIHH. AJTOPUTM
COCTaBIICHUS] YpaBHEHHs KacaTelbHOW K Tpauky (GyHKIUU
y=f(x)

KomOnHupoBaHHoe 3aHsATHE
Tema 6.6 Coneprxkanne y4eOHOT0 MaTepuasia

dusuyeckuii CMBICH
IIPOU3BOJHOM B

Ousnyeckuii  (MEXaHWYECKUI) CMBICA  IPOU3BOJHOM  —
MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)

npodeccuoHaNbHbIX [IpakTuueckoe 3anarue
3aa4ax
Tema 6.7 Copep:xanue yueOHOro MaTepuana

MOHOTOHHOCTH (PYHKIIHH.
Touku sKcTpeMyMa

Bospacranue u yObiBaHuEe (DYHKIIMH, COOTBETCTBUE BO3PACTAHUS
u yObiBaHUS (QYHKUMHM 3HaKy npousBogHoi. Ilonstue
IIPOM3BOJIHOM BBICILIETO IOPSI/IKA, COOTBETCTBHE 3HAaKa BTOPOM
MIPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpPE3KE.
3ajayl Ha MaKCUMyM U MHHUMYM. [loHSTHE acUMOTOTHI,
CHOCOOBI UX ONpeleNeHUs. AJITOPUTM HCCIET0BaHUS (PYHKIIMU
U TIOCTPOEHHUs ee rpaduka ¢ MOMOLIbI0 Mpou3BogHOK. J[pobHO-
JTUHEWHas QYHKIUSA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8
Uccnenosanue GpyHkuuii u
NocTpoeHue rpaduKkoB

Coneprxkanne yueOHOT0 MaTepuasa

HccnenoBanne (yHKIMM Ha MOHOTOHHOCTH M TOCTPOCHHE
rpaduKoB.

KomOunupoBanHoe 3aHsATHE

Tema 6.9 Hanbombimree u
HaWMEHbIIIEE 3HAYCHUS

byHKIIUN

Conepxkanue yaeOHOro MaTeprania

Haxoxnenne HauOONbIIEro ¥ HAaUMEHBLIET0  3HAYCHUH
byHKIUH, MOCTPOEHHE  TpaduKOB MHOTOUJIEHOB c
HCII0JIb30BaHUEM amrapaTa MaTeMaTHYeCKOro aHaIn3a
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KoMOuHMpOBaHHOE 3aHATHE

Tema 6.10 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE cojiepkaHue
Haxoxnenue (conep:xaHue NPUKJIATHOTO MOAYJIA)
ONTUMAaJIBHOIO pe3yapTata | HanMenslee u HanOosblee 3HaUeHHe PyHKITUN 6
C MOMOLIBIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B IIPAaKTUYECKUX 3a/1a4ax
Tema 6.11 Coneprxkanne y4eOHOT0 MaTepuasia
Pewenne 3anau. @opmyner 1 mpaBwia auddepenuupoBanus. McciaenoBanue
IIponsBonanas GyHkuuM, ee | QyHKUMIE ¢ [OMOIIbIO  mHpou3BoxHoi. Hambonbumiee u 2
IPUMEHEHNE HaMMEHbIIIee 3HAYCHUsT PYHKIIUU
KontponbHas pabora
Pa3znen 7.
MHOrorpaHHUKH H TeJa 46
BpalleHHsA
Tema 7.1 Coneprxkanue yueOHOro MaTepuasa
Bepuunsl, pebpa, rpanu [Tonsitue mHororpanHuka. Ero smeMeHTHI: BepiIuHBI, pebdpa,
MHOTOTpaHHHKA rpanu. /Jlmaronans. CeueHue. BpImykible U HEBBITYKIIbIE 2
MHOTOT'PaHHUKHU OK-01, OK-02,
KoMOuHHpOBaHHOE 3aHSTHE OK-03, OK-04,
Tema 7.2 Copepxanue yueOHOTO MaTepuaia OK-05, OK-06, losnasarensroe
OK-07 [TarpuoTnueckoe
[Tpusma, ee ITonarue npusmsl. Ee ocHoBaHMsA M OOKOBbIe IpaHH. Bwicora MK 13. 0K 2.1 Tpymosoe
COCTAaBIISIIOIINE, CEUCHHUE. npusMmsl. [Ipsmas u HakioHHas npusma. I[IpaBunpHas npusMma. 2 K 2' 2" K 3' 3"
[IpsiMas ¥ paBUIbHAS Ee ceuenue o o
PU3MBI KomOunupoBaHHoe 3aHATHE
Tema 7.3 Coneprxanue yueOHOro MaTepuaa
[Tapannenenunen, Kyo. [Tapannenenunen, CBOICTBa MPSIMOYTOJIbHOTO 5
Ceuenue ky0a, napajuienenunena, kyo. Ceuenue kyba, napajienenumneaa
napasuiesenumnea Komb6unnpoBanHoe 3aHsTue
Tema 7.4 Coneprxanue yueOHOro MaTepuasa 2
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IIupamuna, ee
COCTABJISIOIIME, CCUCHHUE.
IIpaBunpHas nupamuaa.
VYceuennas nupamuia

[Mupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunbHast
nupaMuja. Y Ce4eHHasi MUpaMuaa

KomMb6unupoBanHoe 3anstue

Tema 7.5

BoxoBas u monHas
MMOBEPXHOCTD MPU3MBI,
MAPaMU/IbI

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTH IIPU3MBI, ITUPAMUJIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.6
Cummerpus B Kyoe,
napaJulelenurese,
npu3Me, THpamMue

Coneprxanue yueOHOro MaTepuasia

CI/IMMeTpI/Iﬂ OTHOCHUTCIIBHO TOYKH, HpHMOI;'I, ITIJIOCKOCTH.

CI/IMMeTpI/Iﬂ B Ky6e, napajuiCiICuIcac, IpusMe, mmpaMuic

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.7
IIpumepsl cuMMeTpuii B

ITIpodeccnonabHO-OPUEHTHPOBAHHOE
(coaep:kaHue NPUKJIATHOIO MOAYJIA)

CodECpPKaHuE

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTnueckoe 3anaTue

Tema 7.8 Coneprxkanne yueOHOT0 MaTepuasia

IIpaBunpHbIE [TonsiTre mpaBWIIBHOTO MHOTOrpaHHUKa. CBOMCTBA MPaBUIbHBIX

MHOFOFpaHHI/IKI/I, Hux
CBOWCTBA

MHOT'OIrpaHHUKOB

HpaKTI/I‘leCKOC 3aHATUC

Tema 7.9
umuuap, ero
cocrapirtronue. Ceuenne

Copepxanne yueOHOTO MaTepuana

Hunuuap u ero anementsl. CedeHne MUINMHAPA (MapauiebHOe
OCHOBaHHIO 1 ocH). Pa3zBepTka nunuHIpa

HUJIUHAPA KombOunnpoBanHoe 3aHsTHe
Tema 7.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE coiepKaHue
Komnyc, ero (comep:xaHue NPUKJIATHOTO MOIYJIA)

cocrasiriromue. CeyeHue
KOHYCa

Konyc u ero nsnementsl. CedeHue KoHyca (HapayjienbHOE
OCHOBAaHHUIO M TPOXOAsIliee 4Yepe3 BepIINHY), KOHHYECKHE

ceuenus. Pa3BepTka KkoHyca
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KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11

Y ceueHHBI KOHYC.
CeueHue yceueHHOro
KOHYyca

Coneprxkanue y4eOHOro MaTepHraia

VYceuennblii konyc. Ero oOpasyromas u BbeicoTa. CeuceHue
YCEYEHHOr0 KOHYyca

Komb6unupoBanHoe 3ansrue

Tema 7.12
lap u cdepa, ux ceueHus

Conepxkanue y4eOHOro MaTepHuaia

ap u cdepa. Bzanmuoe pacnosnoxenue chepsl U MIOCKOCTH.
Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.13
[Tousatue 00 00OBeMe TENA.
OTtHouIeHE 00BEMOB

Copep:xanue yueOHOro MaTepuana

ITonatue 06 ob6beme Tenma. O6beM Kyba U MPAMOYTOJBHOTO
napaenenunena. O0beM npusMbl B mwmHApa. OTHOMICHHE

[MOO00HBIX TEN 00BEMOB [MO100HBIX TEIL. ['eomerpuueckmit CMBICII
onpeneauTest 3-To mopsiaKa
KomOunupoBaHHoe 3aHsTHE

Tema 7.14 Coneprxanue yueOHOro MaTepuasa

Obbembl 1 ruIoNIA M O6bembl mHpamMuasl U KoHyca. OObeM mapa. Ilmomanu

HOBerHOCTCﬁ TCII

HOBerHOCTeﬁ TCI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.15
KomOuuammm
MHOTOT'PAaHHUKOB U TEJ

Coneprxanne y4eOHOT0 MaTepuana

KomOunanmu reomMmeTprudeckux e

[IpakTnueckoe 3aHsATHE

BpaIICHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuaa
['eomeTpuueckue Hcnonp3oBanne KOMOMHALIMN MHOTOIPAaHHUKOB U TeJl BPALICHUS

KOM6I/IHaI_II/II/I Ha IMPAKTHKE

B IPAKTUKO-OPUCHTUPOBAHHLIX 3aia4ax

[IpakTHueckoe 3aHsTHE

Tema 7.17
Penrenue 3amau.

Coneprxanne yueOHOTO MaTepraa

OO0beMBl U rmiomaan IMOBCPXHOCTH MHOTOTPAHHHUKOB U TCJ
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MHoOrorpaHHuku 4 teina

BpalICHUsA

BpaLICHUS KonrponsHas pabora
Pa3nea 8.
IlepBooOpa3nasn 14
byHkuun, ee
npuMeHeHne
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana
ITepBooOpasHast GpyHKIMU. | 3amada O BOCCTAHOBICHHHM 3aKOHA JIBH)KCHHS [0 HM3BECTHOM
[IpaBuina HaXOXKICHUS ckopoctu. Ilonstue wuHTerpupoBanus. O3HAKOMIICHHE C
epBOOOPA3HBIX MOHATUEM HMHTErpasia U nepBooOpasHoi mns (yHkmmnu y=f(x).
Pemnienue 3amau Ha CBs3b MEPBOOOpA3HOW M €€ MPOU3BOJIHOM, 2
BBIUMCJICHHE TepBOOOpa3HOoW ans aaHHOM (yHkuuu. Tabnuma OK-01, OK-02,
bopMyn TS HAXOKACHHUS IEpBOOOPa3HbIX. M3ydeHne mpasiia OK-03, OK-04,
BBIYHMCIICHHS TIEPBOOOPA3HOM OK-05, OK-06,
KomOunupoBanHoe 3aHsTHE OK-07 ostaBaTenmioe
Tema 8.2 Cozepxanue yueGHOro MaTepHaia HK 1.3, 1K 2.1, TatpuoTiteckoe
Ilnomans KpUBOAMHEHHONW | 3amauu, MPUBOASIIME K TIOHATHIO OMPEAESICHHOTO HHTErpaia — O MK 2.2.,, 1K 2.3, Tpynosoe
Tpaneuuu. @opmyia BBIYMCIICHUHM  IUJIOIIAAM  KPUBOJIMHEHMHOW  Tpameuuu, O gi i?’ gﬁ 431;’
Herotona — JleitbHuna nepemenieHM To4yKku. [loHATHE ompenenéHHOro HUHTErpania. 2 K 4'3_: K 4.6.’
I'eomerpuueckuii M (U3NYECKUH CMBICT  OIpPEEIEHHOIO
unrerpana. @opmyna Hetorona— Jleitoauia
KomM0uHMpoBaHHOE 3aHsTHE
Tema 8.3 Coneprxanne yueOHOTO MaTepuaa
Heomnpenenennsiii u [ToHATHE HEONPEIETCHHOTO HHTETpaja 2
ONPE/ICNICHHBIN HHTETrpaibl | KoMOMHUPOBaHHOE 3aHATHE
Tema 8.4 Coneprxanne yueOHOTO MaTepuraa
[Tonsitre 06 ['eomeTpruecknii CMBIC ONPENEICHHOTO HHTETpaIa 9

OTIpENIETICHHOM MHTETpaje
Kak ILIOIIaIA

KomOunupoBanHoe 3aHsATHE

48




KPUBOJIMHEHHOH Tpanenun

Tema 8.5
OrnipeesieHHbIA UHTETPaT

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e coaepikaHue

(conep:xkaHue MPUKJIATHOTO MOIYJIS)

B )KU3HHU I'eomerpuueckuil cMbici ompeaeraeHHoro uurerpaisa. dopmyia
Herorona - JleitOHua. 4
Pemenne 3ajad Ha NpUMEHEHUE HMHTErpaja Al BBIYMCICHUS
(bu3nYecKrX BEJIMYUH U IUIOIaAeH
[IpakTrueckoe 3aHsATHE
Tewma 8.6 Coneprxkanue yueOHOro MaTepuasia
Pemenue 3amay. [lepBooOpasHas GyHKIHU. [TpaBuna HaXO0XKJICHUS 5
IlepBooOpasHas pyHkuuu, | mepBoobpasubix. Ee npumenenue
ee MpUMEHEeHHe KontpomnbHas pabora
Pazpnen 9.
CreneHu U KOpHH. 18
Crenennasi pyHKIHSA
Tema 9.1 Copepxanue yueOHOTO MaTepuana
CrenenHas ¢pyHKLUs, €€ [ToHATHE KOpHSA n-OM CTENEHUW W3 JACUCTBUTEIBHOIO 4YHCIIA. OK-01. OK-02
CBOJCTBA ®ynxiun y = VX ux cpoiicTsa u rpaduku. CBOHCTBA KOPHS N~ 4 OK-O3: OK-0 4:
OH CTCIICHHU OK'OS, OK-07
KOM6I/IHI/IpOBaHHOG 3aHATHUC TIK 13’ TIK 21’ Tlo3HaBaTenpHOE
Tema 9.2 Coneprxkanne yueOHOT0 MaTepuasia MK 2.2.,, 1IK 2.3, [arpuorneckoe
IIpeobpazoBanue [IpeoOpazoBaHKe UPPAIMOHAILHBIX BHIPAKEHHUN 4 IK 2.5, TIK 3.3, Tpymosoe
BBIPDAKEHUH C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE [IK 4.1, 11K 4.2,
N — K 4.3., TIK 4.6.
Tema 9.3 Coneprxanue yueOHOro MaTepuasa
CBoiicTBa cTEneHu ¢ [loHATHE CTemeHW ¢ JIOOBIM PAIMOHAIBHBIM ITOKA3aTeIEeM.
panroOHATBLHBIM H Crenennble (YHKIIMH, HX CBOWCTBA U TPaPUKH 2

NENCTBUTEILHBIM
IOKa3aTeIsIMA

KomOunupoBanHoe 3aHsATHE
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Tema 9.4

Conepxkanue y4eOHOro MaTepHuaia

Pewenne PaBHOCWJIBHOCTE HMpPALMOHAIBHBIX YPaBHEHHM M HEPABEHCTB.
UppalOHAIbHBIX Meroas! ux peueHus. Pemenre nppanvoHaIbHbIX YPaBHEHUN U 6
YPaBHECHHHU U HEPABEHCTB | HEPABECHCTB
KomOuHupoBaHHoOe 3aHsTHE
Tema 9.5 Coneprxkanue y4eOHOr0 MaTepuasia
CreneHu 1 KOpHHU. Omnpenenenue crenenHon GpyHkuu. Mcnoap3oBaHue ee CBOWCTB
Crenennast GyHKIUSA IIpU pELICHUN YpaBHEHUN 1 HEPABEHCTB 2
KontponbHas pabora
Pazpnen 10.
Iloxa3aTenbHasn 18
byuxkums
Tema 10.1 Copep:xanue yueOHOT0o MaTepuana
[TokazatenbHast GyHkuus, | CTerneHb C MPOU3BOJBHBIM JCHCTBUTEILHBIM IOKA3aTEIICM.
€€ CBOICTBA Omnpenenenue nokazaTesibHOW (YHKIUH, €€ CBOWCTBA U rpaduK.
3HAKOMCTBO C IPUMEHEHHMEM IIOKA3aTeNbHOM  (DYHKIHH. 4 OK-01, OK-02,
PelieHre  MOKA3aTENbHBIX  ypaBHEHWH  (YHKIMOHAILHO- OK-03, OK-04,
rpaguIecKuM METO0M OK-05, OK-07
KoMOMHMPOBAHHOE 3aHSATHE K 1.3, IIK 2.1, Tosnasaremroe
Tema 10.2 Copep:xanue yueOHOTO MaTepuana gi g '?”1‘1;[%32.33 " Han;:;;::zzkoe
Pemrenue nokasarenbHelX | PereHne mokaszaTeNbHBIX YPaBHEHUH METOJIOM YypaBHUBAHMS K 41: K 42:
YPaBHEHHU U HEPABEHCTB | TIOKA3aTeJIel, METOAOM  BBEIEHUS HOBOM  IIEPEMEHHOW, 3 TIK 4.3., TIK 4.6.
(GbyHKIIMOHATBHO-TpaUUeCKuM METOJIOM. Pemenne
MOKa3aTeIbHbIX HEPABEHCTB
[IpakTHueckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuasa
Cucremsl moka3aTenbHBIX | PemeHune cucteM mokasarebHbIX ypaBHEHHH 4
YpaBHEHUN Komb6unmnpoBanHoe 3anstue
Tema 10.4 Coneprxanne y4eOHOTO MaTepraia 2
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Pewenne 3anau.
[TokazarenbHas QyHKIHS

PemreHne mnokasaTenpHbIX YpPAaBHEHUN METOJOM YpaBHHUBAaHUSA
[I0OKa3aTeJe W METOJOM BBEICHMS HOBOM IIEPEMEHHOM.
PemeHne nokasaTenbHbIX HEPABEHCTB

KonTponbnas pabora

Pazgea 11. Jlorapugmnbi.

Jlorapumuueckasn 30
byHxkumus
Tema 11.1 Coneprxkanue yueOHOro Matepuania
Jlorapudm umcna. Jlorapudgm uucna. JlecaTHyHBI W HATypalbHBINA JIOTapH(MEI,
Jecatnunbiii 1 YHUCIIO € 4
HaTypalbHbIA orapumel, | KoMOMHUPOBaHHOE 3aHSTHE
YUCIIO €
Tema 11.2 Copep:xanue yueOHOro MaTepuana
CgoiicTa orapu@mos. CoiictBa norapudmon. Omneparus TorapuMUPOBaAHHSL. 6
Onepauus KomOunupoBanHoe 3aHsTHE
norapuMUpPOBAHUS
Tema 11.3 Coneprxanne yueOHOT0o MaTepuania
Jlorapudmuueckas Jlorapudmuueckast pyHKIUS U ee CBOICTBa 4
¢byHKLUS, ee CBONCTBA KomOunupoBaHHoe 3aHATHE
Tema 11.4 Coneprxkanne yueOHOT0 MaTepuasa
Pemenue [TonsTve  norapudMuueckoro ypaBHEHHSL. Onepanus
JNOrapuPMUIECKHUX MIOTCHUUPOBaHUA.  TpM  OCHOBHBIX  METOJA  pEUICHUSA
YPaBHEHUH U HEPABEHCTB | jorapu)MUUECKHX yPABHEHHIA: ()YHKIMOHAIBHO-TPahUIECKHii, 8
METOJI TIOTEHIIMPOBAHUS, METO/I BBE/IECHUS HOBOW NEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA
KombOunnpoBanHoe 3aHsTHe
Tema 11.5 Copepxanne yueOHOTO MaTepuana
Cucremsl AJNTOpUTM pELICHUs CUCTEMbl ypaBHEHHMH. PaBHOCHIBHOCTD 2
J0rapuPMHUECKUX JorapupMHUIECKUX YpaBHEHUI U HEPABEHCTB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
NK 1.3, 11K 2.1.,
K 2.2.,, 11K 2.3.,
K 2.5., 11K 3.3,
I[IK 4.1.,1IK 4.2.,
[IK 4.3., TIK 4.6.

ITo3naBaTensHOE
[TarpuoTnueckoe
Tpynosoe
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ypaBHEHUI

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.6
Jlorapugmsl B mpupoae u

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e coaepikaHue

(conep:xkaHue MPUKJIATHOTO MOIYJIS)

TEXHUKE [Mpumenenne norapudma. Jlorapupmuueckas crnmpaibp B 4
npupoje. Ee MaTemaTuueckue cBoiCTBa
[IpakTyeckoe 3aHsATHE

Tema 11.7 Copepxanne yaeOHOTo MaTepuana

Pemenue 3anau. Jlorapudmmueckas GyHKIHSA. Pemenue MPOCTEHIINX

Jlorapugmel. Jorapu(PpMUUECKUX ypaBHEHUIN 2

Jlorapudmuueckas KontpomnbHas pabora

byHKIISA

Pa3zpen 12.

MHno:xecTBa. JJIeMEHTHI 10

Teopuu rpagos

Tema 12.1 Coneprxkanue yueOHOro MaTepuasa

MHoxecTBa [Tonsstue  mHoxectBa.  [logmHoxkectBo.  Omepanuu ¢ 5
MHOKECTBAMU OK-01, OK-02,
KOMOMHMPOBAHHOE 3aHSATHE OK-03, OK-04,

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep:KaHue OK-05, OK-07

Omnepanuu ¢ MHOKECTBAMH | (cojiepsKaHue MPHUKJIATHOT0 MOTYJIs) K 1.3., IK 2.1., losnasarenpioe
Omnepanmu ¢ MHOXKeCTBaMH. PerieHune mpuKIIaaHbIX 3a1a4q 2 [IK2.2, 1IK2.3. HaTITMOTmeCKoe

K 2.5., TIK 3.3. pyoRes

[IpakTuyeckoe 3aHsATHE K 4.1. TIK 4.2.

Tema 12.3 Copep:xanne yueOHOTO MaTepuana 1K 4.3., TIK 4.6.

['padur [Tonatue rpada. Cessublii rpad, aepeBo, mukia rpad Ha 4
TUTOCKOCTH
[IpakTuueckas pabora

Tema 12.4 Coneprxanne yueOHOTO MaTepuana

Pemienue 3amau. Omnepauuu ¢ MHOXecTBaMu. OmucaHue peabHbIX CUTYalUui C 2

MmuoxectBa, ['pads! n ux

IIOMOIIBIO MHOKECTB. HpI/IMCHCHI/IC l“pa(l)OB K PCIICHHUIO 3a1a1
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pUMEHEHHE KonrponsHas pabora

Pa3nesn 13. DiiemeHTHI

KOMOMHATOPHKH, 26

CTATUCTHKHU U TEOPUHU

BepOSITHOCTEM

Tema 13.1 Coneprxkanne yueOHOT0 MaTepuasia

OcHOBHBIE TOHATHUSA [lepectaHOBKH, pa3MEILIEHUs, COUETAHMUSI.

KOMOWHATOPHUKHU 4
KomOunupoBanHoe 3aHsTHE.

Tema 13.2 Coneprxkanue yueOHOro Marepuania

Co0bITHE, BEpOSTHOCTH CoBMecTHBIE U  HECOBMECTHble coObITHS. Teopembl O

coObITust. CrioskeHue u BEPOATHOCTH CYMMBI  COOBITHIl. YCJIOBHasg BEpOSITHOCTb. 4

YMHOKEHHUE BEPOATHOCTEN | 3aBHCHMBbIC M HE3aBUCUMBIC COOBITHS. TeopeMbl O BEPOSTHOCTH
MIPOU3BEICHUS COOBITHIA.
KomOunupoBanHoe 3aHsTne

Tema 13.3 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE cojiepKaHue

BeposiTHOCTB B (comep:xaHue NPUKJIATHOTO MOAYJIA)

npodecCHOHATBHBIX OTHOCHTENbHAs YacTOTa COOBITHSA, CBOMCTBO €€ YCTOHYHMBOCTH. 4

3agadax Cratuctudeckoe  ONpENEIEHUE  BEPOSITHOCTH. Onenka
BEPOSTHOCTH COOBITUS
[IpakTnueckoe 3aHsATHE

Tema 13.4 Coneprxkanne yueOHOT0 MaTepuasia

JluckperHas ciydaiiHas Bunsl  ciydaiinpix  BenmuumH.  OmnpeneneHue  TUCKPETHOU

BEJIMYMHA, 3aKOH €€ CllyyailHOM BeNUYMHBL. 3aKOH paclpeneseHus] TUCKPETHOU 4

pacnpeneneHus ciyyaitHO# BenmuuuHbl. Ee 4ncioBble XapaKTepuCTHKI
KomOunupoBaHHoe 3aHATHE

Tema 13.5 Coneprxanne yueOHOTO MaTepuana

3agaun MaTeMaTHYECKON Bapuanuonssiii  psg.  [loauron 9actoT W rHCTOrpaMmma. 4

CTaTUCTHUKHU

CraTtucTHYecKue XapaKTCPUCTUKU P Ha6J'IIOIlaCMBIX JaHHBIX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
MK 1.3, TIK 2.1,
MK 2.2., K23,
MK 2.5., TIK 3.3,
MK 4.1., TIK 4.2.,
MK 4.3., TIK 4.6.

Ilo3HaBaTenbpHOE
[TaTtpuoTnueckoe
Tpynosoe
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KoMOuHMpOBaHHOE 3aHATHE

Tema 13.6
CocrasiieHue TadiuL 1
JarpamMM Ha MPaKTHKE

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
(conep:xaHue NPUKJIATHOTO MOAYJIA)

coepKaHue

[lepBuunas oOpaboTka cTaTUCTHUECKHX NaHHBIX. [ paduueckoe

uxX mnpexacraBieHue. HaxoxaeHue CpeaHMX XapaKTepUCTHK, 4
HaOJII0AaeMBIX TaHHBIX
[IpakTuueckoe 3anarue

Tema 13.7 Coneprxkanue yueOHOro Matepuasa

Pewenne 3anau. OnemeHTsl KOMOMHATOPHKH. COOBITHE, BEPOSTHOCTH COOBITHSI.

DNIEeMEHTbI CroxeHne 1 yMHO)KEHUE BEpOSTHOCTEH 9

KOMOMHATOPHKH, KonTponbnas pabota

CTaTUCTHKHU U TEOPUU

BEPOSITHOCTEHN

Pa3nen 14. YpaBHenus u 28

HepaBeHCTBAa

Tema 14.1 Coneprxkanne yueOHOT0 MaTepuasia

PaBHOCUINIBHOCTH PaBHOCMIIBHOCTH ypaBHEHMH U HepaBeHCTB. OrnpenencHus. OK-01, OK-02,

YPaBHEHMI U HEPABEHCTB. | OCHOBHBIE TEOPEMBl PABHOCWIIBHBIX NEPEX0JaX B YPaBHEHUSAX U OK-03, OK-04,

OOmue MeTozbl pemieHns | HepaBeHCTBaX. OOIIME METOIbI PELICHHS YPaBHECHUIA: Mepexo. OK-05, OK-06,
OT paBeHCTBa (YHKIMH K pPABEHCTBY apryMEHTOB IS 4 OK-07
MOHOTOHHBIX ()YHKIMH, METOJ pa3IOKEHHsS Ha MHOMKHTEIH, MK 1.3, TIK 2.1., g::;‘;s:;zz‘;zz
METOJI BBEAEHUS HOBOH IIEPEMEHHOM, (PYHKIMOHAJIBHO- MK 2.2, TIK 2.3., Tpynosoe
rpaduyecKuil MeTox [IK 2.5, IIK 3.3,
KOMOMHMPOBAHHOE 3aHATHE [IK'4.1., 1IK 4.2.,

Tema 14.2 Copep:xanne yueOHOTO MaTepuana K 4.3., TIK 4.6.

I'paduueckuii meTos OOmre MeToAbl pelIeHUs] HEPABEHCTB: MEPEeXo]l OT CPaBHEHUS

pELICHUS YpPaBHEHUI, 3HaueHUN (PYHKIUHA K CpaBHEHHIO 3HAYEHUI apryMEHTOB IJif 4

HEPaBEHCTB

MOHOTOHHBIX (YHKIMHA, METOJ] MHTEpPBAJIOB, (PYHKIHMOHAIBHO-
rpaduueckuii meroa. I'padguueckuii MeTO pelieHus: ypaBHEHUH
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Y HEPaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.3 Copepxanne yaeOHOTo MaTepuana
VYpaBuenus u HepaBeHCTBa | OnpezenieHHe MOIYJs. PackpbiTHe MOy MO ONPEACTICHHIO.
C MOJyJIEM [Ipocreiiime ypaBHEHHS M  HEpPaBEHCTBA C  MOZYJIEM. 4
[IpuMmeHeHne paBHOCUIIBHBIX MIEPEX0JI0B B OMPEICICHHBIX TUIIAX
YPaBHEHUI U HEPABEHCTB C MOJYJIEM
KomOunupoBanHoe 3aHsTHE
Tema 14.4 Coneprxkanue yueOHOro MaTepuasa
VYpaBHEHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoMm. IIpocteilmiue ypaBHeHHS U 5
C mapameTpaMu HEPaBEHCTBA C MapaMeTPOM
Komb6unupoBanHoe 3anstue
Tema 14.5 IIpodeccnonanbHO-OpEeHTHPOBAHHOE cojepkaHue
CocraBieHue u penieHme (conep:xaHue NPUKJIATHOTO MOAYJIA) 3
npodeccHOHaNbHBIX 3a1a4 | PelieHne TEKCTOBBIX 337124 MPOPECCHOHATBHOTO COCPIKAHHSI
C TIOMOIIIBIO YPAaBHEHUM [IpakTudeckue 3aHATHS
Tema 14.6 Copep:xanne yueOHOTO MaTepuana
Pemenue 3anau. OOmue MeTonbl pelleHus ypaBHEHUH. YpaBHEHUS W
VYpaBHEHUS ¥ HEPABEHCTBA | HEPABEHCTBA C MOJYJIEM U C TTapaMeTpaMu 2
[IpakTnueckoe 3anaTue
IIpomexyTounas arrectanus (JK3aMeH) 6
Bceero: ‘ 340
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4. YCJIOBUSI PEAJTA3AIIAN ITPOT PAMMBI OBIIIEOBPA3OBATEJLHOM
TV CHUILIAHBI

4.1. TpeboBanus K MUHHUMAJBHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecnmeYeHnIo
Peanuzanmst mporpamMmbl TUCHMIUIAHBEI TpeOyeT Haauums ydeOHOTO KaOuHeTa

MaTEMAaTHUKH.
ObOopynoBanune y4eOHOro KaOuHera:
- IOCA/I0YHBIE MECTA MO KOJIMYECTBY O0YUaAIOLIUXCS;
- pabouee MecTO IMpenoaaBaTelis;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3a1aHUS 111 KOHTPOJIbHBIX padoT;
- Mpo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuassl SK3aMEHa.
Texnnuyeckue cpeacrBa 00y4eHus:
- IEPCOHAJIBHBIN KOMIIBIOTED C JIMIIEH3UOHHBIM [IPOTPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP C FKPAHOM.

4.2. MudopmanuonHoe odecrnedenue 00ydeHust
(mepeuens pexoMeHIyeMbIX y4eOHBIX H3JaHMH COTIIACHO (helepajbHOMY MEPEedHIO Y4eOHMKOB
https://fpu.edu.ru , MaTepHeT-pecypcoB, OMOTHUTEIBHOM JTUTEPATYPHI)

OCHOBHBIC HCTOYHUKH

JIns mpenoaBarenei
1. bammakoB M. . MartemaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAIIM3a,

reoMeTpus: ydeOHUK: aiisi oOpaszoBarenbHbiX yupexzaeHuil CIIO Ha 0a3e OCHOBHOIO
o011ero oOpa3oBaHus ¢ MOJYyUYSHUEM cpeHero ooiero oopasosanus / M. 1. bamimakos. —
M.: Axanemus, 2020. — 252, [1] c.: uin., Tabn., uin. — (Ilpodeccuonansuoe odpazoBaHue.
O611e06pazoBaTeIbHBIC TUCITUTIIHHBI).

2. bammakoB M. U. Martemartuka: anrebpa M Hadajga MaTeMaTHYECKOTO aHAJM3a,
reoMeTpus: COOpHHK 3a/1a4d po(ecCHOHaTFHON HAMPaBJICHHOCTH: y4eOHOE TToCoOue aJis
yupexaenuit CI1O / M. U. bammakos. — M.: Akagemus, 2020. — 208 c.: ui.
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3. bammakoB M. M. Maremaruka: anreOpa M Hayajga MaTEMAaTHYECKOIO aHAJM3a,
reoMeTpusi: KHura Jyis npenoaasarens / M. . bammakos. — M.: Axkanemus, 2018. — 256
c. 4. bammakos M. N. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHaIU3a,
reoMeTpus: 3aJauHuK: yueoHoe nocooue amus yupexaenuit CI10 / M. U. baimmakoB. — M..:
N3patensckuii nueHTp «Axanemus», 2019. — 416 c.

Jli1st cTyneHToB
1. bammakoB M. M. Maremartuka: anrebpa W Hayajga MaTeMaTHYECKOIO aHalM3a,

reoMeTpus: ydeOHUK: miisi oOpaszoBarenbHbiX yupexzaeHuil CIIO Ha 0a3e OCHOBHOIO
o01ero oOpa3oBaHus ¢ MOJYyUYSHUEM cpeaHero ooiiero oopasosanus / M. U. bammakos. —
M.: Axanemus, 2020. — 252, [1] c.: uin., Ta6n., ui. — (IlpodeccuonansHoe obpazoBaHue.
OO611eo0pa3oBaTeIbHbIC JUCIUTLIAHDI).

2. bammvakoB M. M. Maremaruka: anreOpa U Hauyajla MaTeMaTHYECKOrO0 aHaJM3a,
reoMeTpus: cOOpHHK 3aJ1ay Ipo(ecCHOHaIbHON HANpPaBICHHOCTU: y4eOHOE ocoOue aJis
yupexaenuit CIIO / M. W. bammakos. — M.: Akagemus, 2020. — 208 c.: ui.

I[OHOJ'IHI’ITC.]II)HI)IC HCTOYHHUKH

JIns npenoasarenei
1. Maremartuka: anredpa v Hadajga MaTEMaTHYECKOTO aHaIn3a, reoMeTpusi. Airedpa

U Hayajla Matematuueckoro anaimm3a. 10-11 kmacc. AmumoB II.A., Komsrua FO.M.,
TkaueBa M.B. u npyrue. - M: IIpocBemenue, 2022.

2. Maremaruka: anreOpa M Hadalla MaTEMaTHUYECKOTO aHaJIM3a, TIeOMETPHS.
I'eomerpus. 10-11 kmacc. Artanacsu JI.C., byry3zoB B.®., Kagomuesr C.b. u agpyrue. -
M: Ilpocsemienue, 2022.

3. MaremaTuka: anrebpa u Hadajla MaTeMaTHUECKOTO aHajiu3a, reoMeTpus. Anredpa
¥ Hayaja mMarematudeckoro aHaimuza. 10 knacc. Bunenkun H.S., MBames-Mycatos O.C.,
Bapuoypn C.1. "MOI] MHEMO3HA".

4. MaTtemartuka: ajiredpa U Hayajga MaTEeMaTUUYE€CKOTO aHaliu3a, reoMeTpusi. Anredpa
Y Haydajia MateMarudeckoro ananusa. 11 ximacc. Bunenkun H.A., MBames-Mycaros O.C.,
[Bapudypn C.1. "MOL MHEMO3MHA

JIns cTyneHToB
1. MaTtemaruka: anreOpa 1 Hayajia MaTEMaTHYECKOTrO aHaJIn3a, reoMeTpusi. AnreOpa

U Hayasia MateMatudeckoro ananuza 10-11 kiaccel: yueOHUK 17151 00111€00pa30BaTeIbHBIX
opranu3zanuii: 6a3oBbiii ypoBeHb. B 2 u. Y. 1 / [A.I'. Mopakosuy, I1.B. CemenoB]. — 9-¢
u3., crep. — M.: Muaemosuna, 2020. — 448 c.: ui., Tad.

2. Matematuka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa
U Hayasia MateMatuueckoro ananuza 10-11 kiaccsl: yueOHUK 17151 00111€00pa30BaTeIbHBIX
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opranuzanuii: 6a3oBeiif ypoBenb. B 2 u. Y. 1 / [A.I'. Mopakosuu, I1.B. Cemenos]. — 9-e
u3., crep. — M.: Maemosuna, 2020. — 271 c.: ui., Tad.

3. bammakoB M. WM. MaremaTtuka: ydeOHUK JJIsI 00pa30BaTEIbHBIX YUPEKICHHIM
HITO u CIIO / M. U. bammakos. — M.: KnoPyc, 2017. — 394 c. — (HayanbHoe u cpennee
npodeccuonanbHoe oopazoBanue). (OPI'OC 3+).

4. MaremaTuka: anreOpa W Hayajga MaTeMaTHYECKOTO aHalau3a, I'E€OMETpUS.
I'eometpus. 10- 11 kmaccsl: yaeOHUK A1 00111€00pa30BaTENbHBIX OpraHU3alnii: 0a30BbIT
u yrnyonéunsiit yposuu / [JI. C. Atanacss u np.]. — 3-e u3a. — M.: [Ipocsemenue, 2016. —
255 c.: un. CrpaBounbiii matepuai: 10. Kpamop B. C. [loBTOpsiem u cucreMatuznpyem
HMIKOJIbHBIA Kypc anreOpsl M Hayana aHanuza / B. C. Kpamop. — 4-e uzn. — M.: Mup u
O6pazoBanue: Actpens, 2011. - 414, [1] c. : w1, Tabm.

HNHuTepHer-pecypcsnl
...... 1. HWarepHerypoxk  [OnexkTpoHHBI  pecypc]. — Pexum  pocryna:

https://interneturok.ru/

2. Karanor oOpa3oBatenbHblX pecypcoB «lIIkoabHBI MHP» [DIEKTPOHHBIN
pecypce]. — Pexxum noctyma: http://schools-world.ru/

3. Koucynpraut Ilmtoc [OnektponHbli pecypc]. — Pexum  goctyna:
http://www.consultant.ru/ 25

4. Mat-Ege.ru. IlogroroBka k EI'D [OnektpoHHblil pecypc]. — Pexum pocryna:
http://matege.ru/

5. MockoBckuit MucTuTyT OTKpBITOrOo 00pa3oBaHus [DIEKTPOHHBIA pecypc]. —
Pexxum nocryna: http://mioo.ru/

6. Poccuiickuii o0mieo0pa3oBaTenbHbIi MOpTain [DIEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.school.edu.ru/

7. Yuu.py — UWHTepakTHBHas oOpaszoBarenbHas OHJIAWH-TaThopma. — Pexum
noctyna: https://uchi.ru/

8. AKnacc — nudpoBoii 0bpazoBatenbHbId pecypce sl mikoi. Anredpa. — Pexum
nocryma: https://www.yaklass.ru/p/algebra

9. SAKnacc — mudpoBoit oOpazoBaTeIbHBIN pecypc i mKoJ. ['eomerpus. — Pexxum

noctyna: https://www.yaklass.ru/p/geometria Bcepoccuiickasi onumnuana mKOILHUKOB —
odummaneuei caint. — URL: https://vos.olimpiada.ru/

10. Poccuiickasi ameKTpoHHas mKojia — OQUIIMATBHBIN calT. Anrebpa W Hauana
MaTeMaTHYeCKOro aHanu3a — Pexxum moctyma: https://resh.edu.ru/subject/51/

11. Poccuiickas snekTpoHHas mKoia — opuuuanbHbli cailT. ['eomerpus — Pexum
nocryma: https://resh.edu.ru/subject/17/
12. KOpaiit — oOpa3oBatenbHas IuIaTGopMa JJIsi YHUBEPCUTETOB U KOJUICIKEH.

bubnmorexa. CB0OOOIHBIN JOCTYII — Pexum J0CTyna:
https://urait.ru/library/svobodnyydostup/matematika-statistika-i-mehanika
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13. bank 3aganuii 1151 QOpMUPOBAHUS U OLEHKU (DYHKIIMOHATBLHOW IPaMOTHOCTH
14. oOyyaroruxcss ocHOBHOM mikoubl http://skiv.instrao.ru/bank-zadaniy/,
Kosnekrust KO3 mst popmupoBanus OK  https://cposo.ru/komplekty-kos-po-top-50
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5. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIbHOU JUCIIUIIJIMHbI

4. KOHTpOJ’Ib N OIICHKA PE3YyJbTaTOB 0CBOCHUSA 06m€06pa30BaTeﬂbHOﬁ AUCHUITIIMHBI

KoHTposib W oOlleHKa pe3ylIbTaTOB OCBOCHHUS OO0Ie00pa30BaTeIbHON TUCITATIINHBI
PACKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yibTaThl, HANpaBjeHHbIE HA (HOPMHUPOBAHUE
o01ux 1 mpodecCHOHANBHBIX KOMIIETEHIIMHI 0 pa3jiesiaM U TeEMaM COJIepKaHusl y4eOHOTO

MaTcpuaiia.
Oo6masi/mpogeccuoHabHAS Pazpen/Tema THun oeHoOYHBIX
KOMIIETE€HIUSA MeponpusiTUs
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.3 H-O/Ca, 1.4,15,1.6 | TectupoBanue

penieHus 3ana4y

P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

VYeTHBII onpoc

npodeccnoHaTbHOM MaremaTnueckuii
JIEATEILHOCTU IIPUMEHUTEIIBHO P4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 JUKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
K pa3JINYHbIM KOHTEKCTaM P 5, Temst 5.1, 5.2 NnnusuayanbHas
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIIbHAS
I1-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pabora
P7, Temn 7.1,7.2,7.3,74,75,7.6,7.7 [IpencraBieHue
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, Pe3yJIbTATOB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

HPaKTHYECKHX padoT
3aiuTa TBOPUYECKUX

P 10, Tems1 10.1, 10.2, 10.3, 10.4 pabor

P11, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4, | 3aummuTa

11.5,11.6 T-o/c, 11.7 VHAMBUIYaJIbHbBIX

P 12, TeMmebl 121, 122, 123, 12.4 IIPOEKTOB

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 KoHTpoibHas paboTa

II-o/c, 13.6 Brlinonnenue

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

M-o/c. 14.6 3K3aMeiIaI_II/IOHHLIX
3aJaHuH

OK 02. Ucnons30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

COBPCMCHHBIC CpCACTBA

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

VYceTHBII onpoc

MOMCKAa, aHaJlu3a U MaremaTnaeckuii
HHTEPIpETAIIH HH(OPMALIHH P 4, Temuor 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 KTAHT

prb P > | Ml-o/c, 4.8, 4.9, 4.10, 4.11
1 uHGOPMAIMOHHBIE P5. Tempr 5.1. 5.2 WNuauBuyanbHas
TEXHOJOTUHU IJIS BBIIMOJIHEHUS P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSITEIbHAS
3a1a4 IPO(eCCHOHANLHOM IT-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pabora
JESTeNbHOCTH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 [IpencraBnenue

H-O/C,7.8,7.9, 7. 10 H'O/C, 7.1 1, 7.12, pe?)y.HBTaTOB

7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4,

MPaKTUYECKUX padoT
3anmTa TBOPYECKHUX
pabot

3amura

3
Ipogheccuonanvroe-opueHmuposantoe cooepiicanue
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11.5,11.6 IT-o/c, 11.7 WHJUBUTYAJIbHBIX

P12, Temnr 12.1,12.2,12.3,12.4 IPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 KonTponsHas pabota

II-o/c, 13.6 BrlnonHeHne

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

M-olc, 146 BKSaMe}vIaI_II/IOHHBIX

3a71aHui
OK 03. ITimanupoBath u P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
peamu3osbiBath cobcteennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcrnprit onpoc
po(ecCHOHANILHOE U P3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 Maremarudeckuii
JHYHOCTHOE PA3BHTHE P 4, Temn 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 MKTAHT
’ II-o/c, 4.8, 4.9, 4.10, 4.11

HpeaIPUHAMATENLCKYIO P S, Temni 5.1, 5.2 WuauBugyanbHas
ACATENLHOCTS B P 6, Temsi 6.1, 62, 63,64,65, 66,67 | CaMoCTosTenbHas
npodeccuoHanbHOI chepe, II-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pabora
WCIIOIB30BaTh 3HAHUS TIO P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipencrasnenue
(hMHAHCOBOMW I'PaMOTHOCTH B I1-0/¢,7.8,7.9, 7.10 II-0/c, 7.11, 7.12, pe3yIbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTyalusiax

7.13,7.14,7.15,7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr 9.1,9.2,9.3,9.49.5

HPaKTHYECKHX PadoT
3aiuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabor

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 3aumra

11.5,11.6 [T-o/c, 11.7 VHAUBUYaJIbHbBIX

P 12, TeMbl 121, 122, 123, 12.4 MPOCKTOB

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 KouTposbHas pabota

[I-o/c, 13.6 BbinosHeHue

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

M-o/c, 14.6 3K3aMeiIaHHOHHLIX

3aJJaHui

OK 04. Db dexTruBHO P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
BSaHMOHeﬁCTBOBaTB u P 2, TeMel 21, 22, 23, 24, 2.5 H'O/C, 2.6 VY cTHBIN onpoc
paboTaTh B KOJUIEKTHBE U P'3, Tempi 3.1, 3.2, 3.3 [T-o/c, 3.4 MaremaTnueckui
KOMAHIe P 4, Temur 4.1, 42, 43, 44, 4.5, 4.6, 4.7 MKTaHT

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2 VHnuBnnyanbHas

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIbHAA

IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pabota

P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7 [IpencraBnenue

I1-0/c,7.8,7.9, 7.10 I1I-o/c, 7.11, 7.12, Pe3yIBTATOB

7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

MPaKTUYECKUX padoT
3anmTa TBOPYECKHUX
pabot

3amura
WH/IUBUIYaIbHBIX
IPOEKTOB
KonTposnbnas pabora

Brimonnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
HK3aMEHAIIMOHHBIX
IT-o/c, 14.6 .
3a1aHui
OK 05. Ocymiectists yerayto | P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, 1.6 TectupoBanue

P2, Temsr 2.1,2.2,2.3,2.4,2.511-o/c, 2.6
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Y IMCbMEHHYIO
KOMMYHHUKAIUIO Ha
TOCYJapCTBEHHOM S3BIKE
Poccuiickoit ®denepanuu ¢
y4eTOM 0COOCHHOCTEH
COITMAIIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
IT-o0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

VYcTHBIT onpoc
MareMaTU4eCKui
JHUKTAHT
NupuBunyanbHas
CaMOCTOATENbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

P7, Tewnt 7.1,7.2,73,7.4,75,7.6,7.7 | PO

M-0/c,7.8,7.9, 7.10 T-o/c, 7.11, 7.12, 3amura

7.13,7.14,7.15, 7.16, 7.17 WH/IUBUyaJIbHBIX

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPOEKTOB

P 9, TeMmbl 9.1, 9.2, 9.3, 9.4,9.5 KOHTpOJ’IBHa}I pa60Ta

P 10, Temn 10.1, 10.2, 10.3, 10.4 BLINONIHEHNE

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 9K3aMEHALOHHDIX

11.5,11.6 IT-o/c, 11.7 .

P 12, Temsr 12.1,12.2,12.3, 12.4 ajlatnm

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1, 11.2, 11.3 IT-o/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14,5

IT-o/c, 14.6
OK 06. IlposiBnaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
TPaXXIaHCKO-NATPUOTHIYECKYIO P 6, Temn 6.1,6.2,6.3,6.4, 6.5, 6.6, 6.7 VYcrHbIi onpoc
HO3ULIUIO, IEMOHCTPHPOBATE IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MaremMaTu4ecKuii
OCO3HAHHOE MOBECHHE Ha P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 MKTAHT

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
OCHOBE TPaUIIMOHHBIX 7.13.7.14,7.15. 7.16, 7.17 WNuauBuyanbHas
0011IeUeIOBEUeCKUX P8, Tems 8.1,8.2,8.3,8.4,8.5,8.6 CaMOCTOSTELHAS
IIEHHOCTEH, B TOM YHCIIE C P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 pabora
Y4€TOM rapMOHH3allUH1 IT-o/c, 14.6 HpeJICTaBJ'IeHI/Ie
MEXHAaIMOHAIbHBIX U pe3yabTaToOB

MEXPETUTHO3HbIX OTHOIICHUH,
MPUMEHSTH CTAaHIAPTHI
AHTUKOPPYILMOHHOIO
MIOBE/ICHUS

MPaKTUYECKUX padoT
3anmTa TBOPYECKHUX
pabot

3amura
WHINBUIYaIbHBIX
MIPOEKTOB
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KonTtponsHas padora

Brinonxnenue
9K3aMEHAIMOHHBIX
3aJlaHu
OK 07. ConeticTBOBaThH P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPAaHCHHUIO OKPY)KAIOLIeit P2, Tempr 2.1,2.2,2.3,2.4,2.5 I-0/c, 2.6 | Vermslii onpoc
cpensl, pecypeochepexennio, | b 3> Temsr 3.1,3.2, 3.3 TI-o/c, 3.4 Maremarudeckuii
[pHMEHSATS 3HaHHA 06 P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 J—
I1-o/c, 4.8, 4.9, 4.10, 4.11
M3MEHEHHHU KIuMaTa, P5, Tems5.1,52 WuauBuyanbHast
MIPUHITUITBI OCPEIKITUBOTO P 6, Temp1 6.1, 6.2,6.3,6.4,6.5, 6.6, 6.7 CaMOCTOSITEIbHAS
IPOU3BOJICTBA, 3QYEKTUBHO I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
JIEUCTBOBATH B UPE3BbIYANHBIX P7, Temn 7.1,72,7.3,74,75,7.6,7.7 [IpencraBnenue
CUTyaLusX I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, PEe3yNIbTATOB

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Tems! 10.1, 10.2, 10.3, 10.4

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKHUX
pabor

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4, amura
11.5,11.6 IT-o/c, 11.7 WHIUBUTYAJIbHBIX
P 12, Temsr 12.1, 12.2,12.3, 12.4 IIPOEKTOB
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 KoHTposbHas paGota
II-o/c, 13.6 Brinonnenue
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
9K3aMEHAIIMOHHBIX
IT-o/c, 14.6 N
3a/laHui
I1K 1.3. Bemmonuate kouTponb, | Paznen 4 Tema 4.7 TectupoBanue
aHaJIN3 U ONITHUMH3AIIHIO Paznen 6 Tema 6.10 VYcrHblil onpoc
PEKHUMOB PabOTHI Pasnen 7 Tema 7.7 MaremaTnueckuii
XOJIOAMIIBHOTO 000PYI0BaHUS Pasnen 8 Tema 8.5 JTUKTaHT
Paznen 11 Tema 11.6 .-
Paznen 12 Tema 12.2 HAMBHIyaIbHAs
Paznen 13 Tema 13.3, 13.6 CaMOCTOATC/IbHAS
Pa3nen 14 Tema 14.5 pabota
IIpencraBnenue
pE3yJIbTaTOB

PAKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIVBUIYaJIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHuN

[IK 2.1. IIpoBoauTh
ITOATOTOBKY K MOHTaXYy y3JIOB,
OJIOKOB U 3JIEMEHTOB CUCTEM

Paznen.1 Tema 1.3.
Paznen 2 Tema 2.5.
Pazgen 3 Tema 3.3
Pa3znen 4 Tema 4.7

TecTtupoBanue
VYeTHBII onpoc
Marematnueckuii
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aBTOMAaTuU3aluu XOJOANJIBHOI'O
obopynoBaHus

Pa3nen 6 Tema 6.10
Pazgen 7 Tema 7.7, 7.10
Pa3nen 8 Tema 8.5

Pazgen 11 Tema 11.6
Pa3nen 12 Tema 12.2
Pazgen 13 Tema 13.3, 13.6
Paznen 14 Tema 14.5

JIMKTaHT
NupuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX

pabor
3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
[1IK 2.2. Opranu3oBsIBaTh U Pasznen.1 Tema 1.3. TecTtupoBanue
OCYILECTBIIATH MOHTAX Paznen 2 Tema 2.5. VYeTHBII onpoc
XOJIOUIBHBIX YCTAHOBOK H Pasnen 3 Tema 3.3 MaTtemaTn4ecKuii
CUCTEM aBTOMAaTH3aIuU Pasnen 4 Tema 4.7 JTUKTaHT
Pa3nen 6 Tema 6.10
XOJIOIUIIBHOTO 000pYIOBaHUS Pasnen 7 Tema 7.7, 7.10 NunuBuayanbHas
Paszen 8 Tema 8.5 CaMOCTOSITeNIbHAS
Pasnen 11 Tema 11.6 pabora
Paznen 12 Tema 12.2 [IpencraBnenue
Paznen 13 Tema 13.3, 13.6 Pe3yIIbTaTOB

Pasnen 14 Tema 14.5

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

pabort
3amura
WHIUBUIYaIbHbBIX
MPOEKTOB
KonTponbHas pabora
Brimonnenue
9K3aMECHAIIMOHHBIX
3aJaHuN
[1K 2.3. BeInogHATH Paznen 4 Tema 4.7 TectupoBanue
IIYCKOHAIAAKY XOJIOAUIBHBIX Pasnen 6 Tema 6.10 YcrHbIM onpoc
YCTaHOBOK U CHCTEM Pasnen 7 Tema 7.7 Maremarudeckuii
ABTOMATHU3AINH XOJIOIUIHHOTO gamei élng"(;M;f.lsl 6 JTUKTAHT
obopynoBaHus Pii:n 12 TZMa 12:2 NunuBuayanpHast
Paznen 13 Tema 13.3, 13.6 CaMOCTOATEIIbHA
Paznen 14 Tema 14.5 pabora
[IpencraBnenue
pe3yabTaTOB

MMPAKTUYCCKUX pa60T
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3aiuTa TBOPUYECKUX

pabor
3amuTa
WHIBUTyaJIbHBIX
MIPOCKTOB
KoHTtposnbHas pabota
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJlaHu i’
IIK 2.5. Opranu3oBbiBaTh U Paznen 4 Tema 4.7 TectupoBanue
BBITOJIHATH PaOOTHI IO Paznen 6 Tema 6.10 YeTHBII onpoc
WCIIBITAHUSAM XOJIOIMIBHOTO Pasnen 7 Tema 7.7 MaTemaTuueckuii
o0opynoBaHus Pasnen 8 Tema 8.5 JUKTAHT
Pa3znen 11 Tema 11.6
Pasgen 12 Tema 12.2 WHnuBrRyanbHas
Pasznen 13 Tema 13.3, 13.6 CaMOCTOATEIIbHAA
Paznen 14 Tema 14.5 pabora
[IpencraBinenue
pe3yIbTaToOB

IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX

pabor
3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Bremonuenue
9K3aMEHAIMOHHEIX
3aJaHuN
[IK 3.3. IIpoBoauTh Pasnen 4 Tema 4.7 TectupoBanue
HCIIBITAHUSA HOBOI'O Pazzien 6 Tema 6.10 YceTHBIT onpoc
060py/10BaHus, Pasnen 7 Tema 7.7 MaremaTtnueckuii
OpPraHU30BBIBATH PACUETHO- Paspen 8 Tema 8.5 JIUKTAHT
Pazgen 11 Tema 11.6
AKCIIEPUMEHTAIbHYIO Pasnen 12 Tema 12.2 NunuBuayansHast
JIeITEIILHOCTE B XOJ€ Pasmen 13 Tema 13.3, 13.6 CaMOCTOSATEIIbHAS
pa3pabOTKH HOBBIX Pa3zgen 14 Tema 14.5 pabora
TEXHOJIOTUU U [IpencraBnenue
TEXHOJIOTMYECKUX MPOIECCOB pe3yIbTaToOB

IIpu TPOU3BOJCTBEC X0JIOAA

MPAKTHYECKUX padoT
3amura TBOPUYECKUX
pabot

3amura
WHIUBUTYaTbHBIX
MIPOEKTOB
KonTponbHas pabora
Brimonnenue
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9K3aMCHAaIIlUOHHBIX

3aJaHu
IIK 4.1. Opranu3oBbiBaTh U Paznen 4 Tema 4.7 TectupoBanue
OCYIIECTBIATH TEXHUYECKYIO Pasnen 6 Tema 6.10 VYcerHbiii onpoc
SKCILTYaTalUIO0 XOJI0UIBHO- Paznen 7 Tema 7.7 MareMaTHIeCKuit
BEHTUJISILIUOHHOM TEXHUKU U Paspen 8 Tema 8.5 JTUKTAHT
Pa3znen 11 Tema 11.6
CUCTEM KOHJIUIIMOHUPOBAHUS Pasnen 12 Tema 12.2 WuauBuayanbHas
BO31yXa Paznen 13 Tema 13.3, 13.6 CaMOCTOATCIIbHAM
Paznen 14 Tema 14.5 paborta
[IpencraBnenue
pe3yabTaToOB

IPAKTUYECKUX padoT
3amura TBOPUECKUX

pabor
3amura
WHIUBHUIYaJIbHBIX
IIPOEKTOB
KonTposabnas padbora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
[IK 4.2. ITpoBoauTh Paznen 4 Tema 4.7 TectupoBanue
JMArHOCTHKY, OOHAPYKUBATh Paznen 6 Tema 6.10 Y CTHBIH 0OIpoc
HEUCIIPAaBHYIO paboTy Paznen 7 Tema 7.7 MaTeMaTuaeckuii
XOJIOIMIIBHO-BEHTUIIALIMOHHOM Pazpnen 8 Tema 8.5
TEXHUKHU U CUCTEM Pazgen 11 Tema 11.6 JUKTAnT
KOHJIMLIMOHUPOBAHUS BO31yXa, Pasznen 12 Tema 12.2 HHnuBnyaTEHas
MIPUHAMATh MEPBI JIsI Pa3nen 13 Tema 13.3, 13.6 CaMoCTOATCIIbHAS
ycTpaHeHus U npenynpexacaus | Paznen 14 Tema 14.5 pabora
OTKAa30B U aBapui IIpencraBnenue
pE3yJIbTaTOB

MPAaKTHYECKUX paboT
3amura TBOPYECKUX
pabort

3amura
WHIMBUTYaTHHBIX
MPOEKTOB
KonTpomnpHas pabora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJaHuM

I1IK 4.3. BBINOJIHATH KOHTPOIIb,
aHaJIU3 U ONTUMM3ALNIO
PEXUMOB PabOThI XOJIOAUIBHO-
BEHTUWISILIUOHHOW TEXHUKH U
CUCTEM KOHJUIIMOHUPOBAHHUS
BO3/yXa

Paznen 4 Tema 4.7
Paznen 6 Tema 6.10
Pazgen 7 Tema 7.7
Pasnen 8 Tema 8.5
Pasnen 11 Tema 11.6
Pa3nen 12 Tema 12.2

TectupoBanue
VYeTHbII onpoc
MaremaTnaeckuii
JTUKTAHT
NupuBunyanbHas
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Pazgen 13 Tema 13.3, 13.6

Pa3nen 14 Tema 14.5

CaMOCTOATCIIbHAA
paborta
[IpencraBnenue
pe3yJIbTaToB
IPaKTUYECKUX paboT
3amura TBOPUYECKUX

pabor
3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTtponsHas pabora
Brmmonnenue
9K3aMCHALIMOHHBIX
3aJIaHUN
[1K 4.6. BeinmoaHaTh Paznen 4 Tema 4.7 TecTupoBanue
MIYCKOHANA/IKy XOJIOIUIBHBIX Pazgen 6 Tema 6.10 YcTHBIH onpoc
YCTaHOBOK U Pasnen 7 Tema 7.7 MaTeMaTHyecKuil
MPOTrpaMMHUPOBAHUE CUCTEM Paznen 8 Tema 8.5 UKTAHT
aBTOMATH3AI[UH XOJIOJUIIBHO- Paznen 11 Tema 11.6
BEHTWIALIMOHHON TEXHUKHU U Pa3nen 12 Tema 12.2 VnausuayaibHas
CHCTEM KOHIUIIMOHUPOBAHUS Pasnen 13 Tema 13.3, 13.6 CaMoCTOATC/IbHA
BO3yXa Paszen 14 Tema 14.5 pabora
IIpencraBnenne
pe3yNIbTaToOB

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTpomnbHas pabora
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHuM
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IIpunoxenue 1
IIpumepHas TeMaTHKA HHAMBUAYAJIbHBIX IIPOEKTOB 10 MpPeIMeTy

. AKCHOMBI IJTAHUMETPUU B CTEPEOMETPUU

. Anre0Opa 1 Hauana aHauu3a B YEPHOM MeTaJUTypruu

. Apk(dyHKIIUU B YpaBHEHHSIX U HEPABEHCTBAX

. AcuMITOTHI TPaUKOB TPOOHO-PALIMOHAIBHON (PYHKITHH
. BBenenue B mup (akropuanon

. BeposITHOCTB BBIUTpBIIIA B TOTEPESIX

. BBITOJTHO 711 KUTH B AOJT?

00 3 O U K~ W N —

. Boruncienre HanOONbIIUX U HAUMEHBIIUX 3HAYCHUN (PYyHKIIUU

9. I'eorpadust u reoMeTpusi MOETO TOpoJIa

10.I'paMMaTHyecKrie HOPMBI COBPEMEHHOTO PYCCKOTO SI3bIKa HA YPOKax
MaTeMaTUK1

11.I'paduxu BOKpyr HacC

12.3arpsizHeHne OKpysKarolen cpebl: reorpaduyeckuii 1 MaTeMaTHYECKUMA
acIeKT

13.3agaun Ha BBIYMCIIEHUE TUIOMIAJIeH 1 0ObEMOB TEJl BpallleHUs U

MHOTOI'PAaHHHUKOB

14.3agaun Ha HanOoJIbLIIEE U HAUMEHBIIIEE 3HAUEHUE BEJIMYMH U METOJIbI UX
penieHus

15.3ameuarenbHas KOMOUHATOPHKA

16.3nakomoe u HeEn3BecTHOE uncio [1n

17.Mcrionb30BaHME UCTOPUYECKOTO U KPAEBEIUECKOI0 MaTepuaia npu
U3Y4YECHUH MaTEeMaTHUKN

18.M3MepeHne paccTOSHUI HA MECTHOCTHU

19.KacaTenbHble K KpUBBIM BTOPOTO MOPSIAKA

20.KomOunHaTopuka, 3J1IeMEHTBI TEOPUU BEPOSITHOCTU U CTATUCTUKU B HalEH
KU3ZHU

21.KomnekcHble 4ynciia, UCTOPHUS BOSHUKHOBEHUS

22.KpeauTsl B )KM3HA COBPEMEHHOTO YEJIOBEKA

23.Jlorapudm u ero uctTopus

24 Marematuka B Moeil Oynyie nmpodeccuun

25.MareMartrka BOKPYT Hac

26.MaremaTrnyecKkue 4yieca v TaiHbI

27.MHOTOrpaHHUKHN BOKPYT HAC

28.MHoOronukass CHAMMETpHS B OKPYKAIOLIEM HAC MUPE

29.MoaenupoBaHUE TEOMETPUUECKUX TEJl

30.Hy»xHO0 11 COBpeMEHHOMY Y€JIOBEKY 3HATh CTAPUHHBIE MEPHI?
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31.0 npuMeHEeHnN MaTEMAaTUYECKUX 3HAHNUI HA TPAKTUKE
32.0puramu - reoMeTpusi 0yMaKHOTO JIMCTa

33.0OpHaMeHTHI ¥ OOPAIOPHI

34.ITapabomna, runepOosta, SJTUIIC

35.I1etp I u pazBuTHEe MaTemaTudyeckoro oopazoBanusi B Poccuun
36.I1lonsaTue nepuoanyecKoi pyHKkunu

377.Ilpocrenimme 3aaa4 Ha IOCTPOCHUE

38.Iloctpoenue rpaduKOB CIOKHBIX (PYHKINN

39.IlocTtpoeHue ceueHnii MHOTOTPAaHHUKOB

40.1TpaBunpHBIE MHOTOTPAHHUKY B HAYKE U TTOBCEHEBHOM KU3HU
41.Ilpenensl. HenpepbIlBHOCTH GyHKINN

42 .1lpuMeHeHre Mpou3BOJHOM K UCCIEIOBAaHUIO (PYHKIUI
43.1lpuMeHeHne Npou3BOAHON B MOEH ITpodeccui.

44 Pa3BuTHE MOHATHUS «OECKOHEYHOCTH» B MaTeMaTUKE

45.CBs13p MaTEMATHKU C APYTUMH HAYKaMU

46.CriocoObl 3a/1aHUsI U CBOWCTBA YHCIIOBBIX MOCIEI0BATEIbHOCTEN
47.Chepuueckas reomeTpus

48.Teopust BEpOSITHOCTEN B UTPE

49.Tetpaszip, ero MeIMaHbl U OMMeIUaHbI
50.TpuroHOMeTpUUECKHE YPABHEHUS U CITIOCOOBI UX PEIICHUS
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Ipuioxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTenbHbIX pe3yJbTaToB @I'OC COO (mpeameTHbIX) ¢ 00pa30BaTeIbHBIMH PE3yJIbTATAMHA

eorocC C11o

(mpodeccroHanbHO-OPUESHTHPOBAHHAS B3aHMOCBSI3b 00111€00pa30BaTeIbHON TUCITUTUINHEI C
npodeccueit/crennaIbHOCTBIO)

HaumenoBanue
o01menpogeccHoOHAIbHBIX
AUCUHMILINH C
oOpa3oBaTeJbHLIMH
pe3yJbTaTamu,
HMEKIIMMH B3aMMOCBSA3b
¢ npeamMeTHoimu OP

HaunmeHnoBanme
npogecCHOHATBHBIX MOAYJICH
(MJK) ¢ o0pa3oBaTeibHBIMHU

pe3yJbTaTaMHi, UMEIOINMHA
B3aHMOCBSI3b C MPeIMEeTHbIMHU
0) g

HanmenoBanue npeameTHbIxX pe3yabTatoB @PI'OC
COO, umerwomux B3auMocBa3b ¢ OP ®I'OC CIIO

HaumenoBaHnue
pa3naesioB/TeM B
paboueii nporpamme
10 NMpeaMeTy

IIM.01 Benenue npoieccoB 1o
TeXHHYeCKOH IKCITyaTaliu,
00CJIy’)KMBAHHMIO U PEMOHTY
X0JIOANJILHOTO 000pY/10BaAHHUA
MJ/IK 01.01 YnpasJienune
TeXHUYECKOH IKCIIyaTanuei u
00c/Iy’)KMBaHHEM X0J10AMJIBHOTO
o0opynoBanusi

IIK 1.3. BEINOAHATS KOHTPOIIB,
aHaJIW3 U ONTUMM3ALNIO PEKUMOB
paboThl XOJIOIUITBHOTO
o0opyoBaHUs

3Hatb

- IPOTHO3UPOBAHUE OTKA30B B
pabote u o6HapykeHue 1ePeKToB
XOJIOIUIIBHOTO 000PY/I0BaHUS;
Ymersn

- BBIOWpaTh TEMIIEPATYPHBII
peXuM paboThl XOJIOIUIBHON
YCTaHOBKHY,

-BJI/IETh METOJIaMH JIOKA3aTeIbCTB, AITOPUTMAMHU
pemieHus 3a1a4; yMeHue (opMynupoBaTh ONpeaeIeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKJCHUS B XOJI€ PEIICHU 3a/ay;

- YMETh ONIEpPUPOBATh MOHATUAMU: CTEIIEHb YUCIIA,
Jorapu@m yucia; yMEHHE BBIOJIHATH BBIYMCICHNE
3HA4YeHUH U MpeoOpa30BaHus BBIPAKEHHUM CO CTETIEHAMHI
u orapupmamu, mpeoOpa3oBaHus IpoOHO-
panMoOHATBHBIX BRIPAKCHUH;

- YMETh ONIEPUPOBATH MOHATHIMHU: PAllMOHAIBHEIE,
UppalroHabHbIE, TOKa3aTebHbIE, CTETICHHBIE,
JoTapuPpMHUUECKUE, TPUTOHOMETPUUYECKHIE YPaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUAMU: PYHKLHS,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpe/IeIeHHBI UHTErpall; yMETh HAXOIUTh
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (DYHKIIUH, HCTIOB3YSI

Tema 4.7
Tema 7.7
Tema 8.5
Tema 11.6
Tema 12.2
Tema 13.3
Tema 13.6
Tema 14.5
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- BBITTOJIHATH 3aIPaBKy CHCTEMBbI
MIPABWJIBHBIM THIIOM U
HEOOXOUMBIM KOJINYECTBOM
xJ1agarenTa st 3¢ HeKTuBHON
paboThl (0€3 yTeukH XjiaJareHra B
OKPY>KaIOIIYIO Cpeay);

UMeTh MPAKTUYECKHIi ONBIT

- QHAJIM3UPOBATH U OLICHUBATH
PEKUMBI PAOOTHI XOJIOAUIBHOTO
o0opymoBaHUS;

IIM.02 Benenue npoueccon 1no
MOHTA:KY, IIyCKOHAJIAIKe,
NPOrpaMMHUPOBAHUIO U
HCNBITAHUSAM X0JI0JWJIBHOIO
o0opynoBanusi

M/K.02.01 Ynpasienue
MOHTAaK0M X0JIOWJIBHOTO
o0opynoBanust

IIK 2.1. IIpoBOANTbH MOATOTOBKY K
MOHTaXXy Y3JI0B, OJIOKOB U
3JIEMEHTOB CCTEM aBTOMAaTHU3aIUH
XOJOAUIBHOTO 000PYAOBAaHUS
3HaHus:

TEXHOJIOTUIO MOHTaXa
XOJIOIMJIBHOTO 000pY/I0BaHUs,
npaBuia paboThl ¢ pabouel u
ITPOEKTHOM JTOKYMEHTAILIMEM;
Ymenus:

- IPOBOJUTH MPUEMKY, IPOBEPKY U
MIOATOTOBKY JI€TaJIeH, y3J10B U
arperaToB XOJIOJMIBHOTO
000pYZ0BaHUS K MOHTAXKY
COTJIACHO MPOEKTHOMN

CIIPaBOYHBIE MATEPUAIIbl; UCCIIEAOBATH B IPOCTEHIINX
ciydasix (yHKIIMM Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE M HANMEHBIIINE 3HAYCHUS (DYHKIIHIA;
CTPOUTH TPaPUKH MHOTOUICHOB C UCIIOIb30BAHUEM
annapaTra MaTeMaTHYECKOr0 aHaJIN3a; IPUMEHSTh
IPOM3BOJIHYIO IIPU PELICHUHU 3aa4 Ha JABHKEHUE;
pelarh MPaKTUKO-OPUEHTHUPOBAHHBIE 33]]aul HA
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHUs, HA HAXOXKJCHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh MOHATUSAMU: palliOHATIbHAS
GyHKIMS, TOKa3aTeabHas QyHKIMS, CTeeHHas
¢bynkuus, morapudpmMudeckas QyHKIHL,
TpUTrOHOMETpHUUYECKUE (PYHKIMH, OOpaTHbIE PYHKIIUY;
YMEHHUE CTPOUTh IpaUKU N3yUEHHBIX (DYHKIIMA,
UCIOJIb30BaTh Tpa(UKH IPU U3YUYEHHUH ITPOLIECCOB U
3aBUCUMOCTEH, U PEIIeHUH 3a/1a4 U3 APYruX y4eOHbIX
IIPEIMETOB U 3a/1a4 U3 pealbHOM KU3HU; BBIPAXKaTh
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B
TOM YHCJI€ HA TIPOLEHTHI, 10JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 337a4H U3
00J1acTH ynpaBJeHUs TUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
MCCJIE0BATh NTOJIy4EHHOE PELICHUE U OLIEHNBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

- YMETb ONEPUPOBATh MOHATUSIMU: CpEHEE
apupMeTHIecKoe, MeIuaHa, HauOoJbIlee U
HauMEHbIIIee 3HAYCHUs, pa3Max, TUCIepCus,
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JOKYMEHTALUH;

IIpakTHYecKHii ONBIT:

- IOJITOTOBKHM 000pPY10BaHUS U
CUCTEM K MOHTaXY;

- INIJAHUPOBAHUS ¥ OPraHUu3aluu
paboThI 10 MPOBEJICHUIO MOHTAXKA;
- MOJATOTOBKHU paboyero MecTa K
HPOBEACHUIO MOHTAXKa;

M/IK.02.01 YnpasJenune
MOHTAKO0M XO0JIOWIBHOTO
o0opynoBanusi

[IK 2.2. Opranu3oBbIBaTh U
OCYIIIECTBISATH MOHTaX
XOJIOIUJIBHBIX YCTAHOBOK U CUCTEM
ABTOMATH3AIMH XOJIOIUIHHOTO
o0opynoBaHus

3HaHus:

- CIIOCOOBI OTpeeeHus
KOJIMYECTBa XJIaJareHTa Jist
3aIrpaBKH;

- TEXHOJIOTHIO MOHTa)Xa
XOJIOTMTBHBIX YCTAHOBOK U CUCTEM
KOHJUIIMOHUPOBAHUS BO3/TyXa;

- TEXHOJIOTHIO TPACCUPOBKH,
KpeIUIeHHsI, COeTMHEHUS,
TETUIOU30JISIIINH U UCTIBITAHUS
XOJIOJIMITBHBIX U JPEHAKHBIX
TpyOOIIPOBOIOB;

- TEXHOJIOTHSI OTIepaIHii
BaKyyMHPOBAHUS, ONPECCOBKH H
3aMpaBKH CUCTEMBI B LIETIOM;
YmeHnus:

- MPOBOJUTH MOHTaX (PYHIAMEHTOB
JUTs1 000pYAOBAHUS;

CTaHJApTHOE OTKJIOHEHHE YHCIOBOT0 HAbOpa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATH HH(DOPMAILIUIO,
MPEJICTABICHHYIO B TAONUIIAX, HA JUArPAMMAX,
rpadukax, OTpaXKarollyl0 CBOMCTBA PeabHBIX
MIPOLIECCOB U SIBJICHU; MPEACTaBIATh HH(POPMALIUIO C
MOMOIUIbIO TAaOJUI] U JUarpamMm; UCCIe10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUyecKuX METO/I0B U SJIEKTPOHHBIX CPECTB;

- YMETh ONIEPUPOBATH MOHATUSAMHU: CIIyYaHHbBINA OIBIT U
ciydaifHoe COOBITHE, BEPOSITHOCTD CITy4aifHOTO
COOBITHSI; YMEHUE BBIYUCIIATH BEPOSITHOCTH C
HCIIOJIb30BaHUEM TPaPUICCKIX METOJIOB; IPUMEHSTh
(bopMyIIbI CIIOKEHUSI U YMHOXKEHUS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (PaKThl U (POPMYIIBI IPU PELICHUN
3aJa4; OLECHUBATh BEPOSTHOCTU PEaIbHBIX COOBITUH;
3HaKOMCTBO CO CIIY9aiHBIMH BETMYMHAMH; YMEHUE
MPUBOUTH MPUMEPHI MPOSBICHHS 3aKOHA OOJBIITNX
YHUCeIl B TPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

- YMETh ONEPUPOBATH MOHATUSIMU: TOUYKA, TIPSIMAas,
TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOJI,
CKPEIIUBAIOIINAECS TIPSIMBIE, TAPAIIICIIBHOCTD
MEPIEeHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YOI
MEXTY MPSIMBIMH, YTOJI MEXAY IPSIMOH U MIIOCKOCTHIO,
YrOJI MEXIY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
TJIOCKOCTH, PACCTOSTHUE MEXKY MPSMBIMU, PACCTOSTHUE
MEXTy TUTOCKOCTSIMH; YMEHHE HCITOJIB30BATh TTPH
pEIIeHNH 3a7a9 U3YICHHBIE (PaKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHHUE OIEHUBAThH pa3Mepbl 00bEKTOB
OKPYKaIOIIeTo MUPA;
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- BBIMIOJIHATH CTPOIOBKY,
nepeMeIeHne u (GPUKCaIuo
000pyI0BaHUS;

- IPOBOJIUTH MPOBEPKY KayeCcTBa
(ukcanuu 000pyI0BaHUS;

- OCYIIECTBJIATH MOHTAX
TpyOOIIPOBOJIOB;

- OCYILIECTBIIATH ONEPALUU
BaKyyMHPOBAHUS, ONPECCOBKH U
3aIpaBKH CUCTEM;
IIpakTu4eckunii ONbIT:

- MOHTa)ka ()yH/IaMEHTOB,
CTPOTOBKH, MIEPEMEIICHUN U
¢bukcaym 000pyI0BaHUS;

- MOHTa)k€ TPYOOIIPOBOJIOB;

- 3aMPaBKH XOJOMIBHBIX CUCTEM
TEXHUYECKUMHU KUJKOCTAMU;

MJIK.02.02 IIporpaMMupoBaHue U
HCNIBITAHUA X0JO0AUJIBHOI'0
000py10BaHUA

IIK 2.3. BBINOIHATE MyCKOHAIAAKY
XOJIOIMJIBHBIX YCTAHOBOK U CUCTEM
aBTOMATH3ALMH XOJOIUIBHOIO
o0opyoBaHUs

3HaHus:

- CIIOCOOBI PETYIUPOBAHUS
KOMIIPECCOPOB U I€TaHJEPOB;

- CIIOCOOBI PETYIUPOBAHUS
TeMIepaTypbl B 00beKTax
OXJIaKJICHUS;

- CI0COOBI PEryIUPOBaHUS YPOBHS
3aI0JIHEHUS COCY/IOB U allapaToB;
Ymenus:

- KOHTPOJIMPOBATh MOKa3aTeln

- YMETh OIIEPUPOBATH MOHATUAMHU: MHOTOI'PaHHUK,
CeueHre MHOTOTpaHHHKa, Ky0, apaienenure],
npu3Ma, Mupamua, Gurypa u moBEpXHOCTh BpaIlCHUs,
IWIMHAP, KOHYC, map, cepa, ceueHus: Gurypsl
BpALLEHUs, TUIOCKOCTh, Kacaroulascs chepsl, IINHApPa,
KOHYca, IUI0IIa/lb TIOBEPXHOCTH TUPAMU/IbI, IPU3MBI,
KOHYCa, [IIMHJIPA, TUIoaab chepsl, 00beM Kyoa,
HPSMOYTOJIBHOTO Mapajulesenumneaa, MMpaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCAa, Iapa; yMEeHHe n300pakaTh
MHOTOT'PaHHHUKH U TIOBEPXHOCTH BPAIICHUS, NX CEUCHUS
OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE Paclo3HaBaTh
[PaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBAThH MOHATUSIMU: ABH)KEHHUE B
IPOCTPAHCTBE, MOA0OHbIE (PUTYDPBI B TPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHHUE IJIOUIa el MOBEPXHOCTEH 1
00BeMOB MOAOOHBIX GUTYp MIPH PELICHNUH 3a]1aY;

- YMETh BBIYHCIIATH TEOMETPUIECKHE BEIIMIUHBI (JITHHA,
yTOJ1, TJIONIA b, 00BEM, TIJIOMIAIh TIOBEPXHOCTH),
UCTIONB3Ys M3yYeHHBIE (DOPMYIIBI U METO/IBI,

- YMETh OIIEPUPOBATh MOHATUAMU: PSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOYKHU, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE MPOU3BEIEHHE, YT O
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHHUE
BEKTOpa Ha YHCII0; HAXOJUTH C TIOMOIIBIO H3YYEHHBIX
(bopMyIT KOOPAMHATHI CEPEINHBI OTPE3KA, PACCTOSHHE
MEXY ABYMSI TOUKAMU;

- YMETh BBIOMPATH MOAXOSIINN H3YISHHBIA METO JUIS
peleHus 3a1auu, paclo3HaBaTh MaTeMaTHYECKHe
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paboThl 000PYIOBAHUS;

- HaCTpamBaTh MapaMeTPbl PadOTHI
CHCTEM aBTOMAaTHKHU U OTAEIbHBIX
y3JI0B;

- perynupoBarh napameTpbl UCXOIs
U3 PE3yJIbTAaTOB MIPOBEPOK U
HU3MEpEHUI;

- QHAJIN3UPOBATH CTEIICHb
OTKJIOHEHHSI pab0o4YHX MapaMeTpoB
OT JIONYCTHMBIX 3HAYCHUH,
OTIpeAeIsATh MPUYUHBI U BEIOUPAThH
METOBI KOPPEKIINH;
IIpakTu4eckunii ONbIT:

- KOHTPOJIS TIOKa3aTesiel paboThl
OTJICbHBIX Y3JI0B U CUCTEM B
EJIOM;

- [IPOBCICHUSA aHalIn3a paGOTLI CHUCTEM
XOJ'IOI[OCHa6)KeHI/I$I;

M/IK.02.02 IIporpaMmmMupoBaHue
U UCTIBITAHUS XOJ0ANUJIbHOTO
o0opynoBanust

IIK 2.5. Opranu3oBbIBaTh U
BBINOJIHATH PaOOTHI IO
WCTIBITAHUSM XOJIOIUIBHOTO
o0opynoBaHus

3Hanus:

- IpaBUJIa OIPOOOBAHUS arperaToB
Y MaIllFH [P BBOJIC UX B
HKCILTyaTaIHIo;

Ymenus:

- IPOBOJIUTH UCIIBITAHUS
XOJIOAMIBHBIX CHCTEM,
¢bukcupoBaTh U 00pabaThIBaTh
pe3yJIbTaThl HCIIBITAHUI;

(akThl 1 MaTEMaTUYECKHE MOJIEIU B IPUPOIHBIX U
OOLIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHUE
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM MaT€MaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPENCICHUE,
aKcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH;
yMeHue GopMyJIupoBaTh 0OpaTHOE U IPOTHBOIOJIOKHOE
YTBEPKACHHUE, TPUBOIUTH IPUMEPHI U KOHTPIPUMEDBI,
MCII0JIb30BaTh METOJ] MaTEMaTUYECKOW NHIYKIINH;
IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS IIPU PELLIEHUU
3a]1a4, OLIEHUBATh JIOTUYECKYIO [IPaBUIbHOCTh
pacCyXIEHUM;

- YMETb OIIEPUPOBATH NNOHATUSAMHU: MHOXKECTBO,
IIOJIMHO>KECTBO, OIIEPALIUN HaJ MHOXKECTBAMHU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Juis
ONMCAHUS PEATIBHBIX IIPOLIECCOB U SIBJICHUU ITPU
peIlIeHnH 3aa4, B TOM YHCJIE U3 APYTUX Y4eOHbIX
IIPEIMETOB;

- YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
JIEpEBO, LUK, Ipad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU;
UCIOJIb30BaTh Tpadbl MPH peIICHUH 3aa4;

- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATHIMHU: COYETAHUE,
[IEPECTAHOBKA, YNCJIO COUETaHU, YUCIIO IEPECTAHOBOK;
6unoM HpioTOoHA; yMeHHE IPUMEHATH KOMOUHATOPHBIE
(bakThl U pacCcyXJIeHUs I pellleHus 3a1a4;

-yMETh ONEPUPOBATh MOHATUSAMU: HATYpaJIbHOE YUCIIO,
LEJIO€ YHUCII0, OCTATOK MO MOYIIIO, PALIMOHATIBHOE
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- KOPPEKTUPOBATH MMaPaMeTPhI
pabOThI XONMOIUITBHBIX CUCTEM,
3aM0JIHATh OTYCTHYIO
JOKYMCHTAIHIO;
IIpakTHYecKuil ONbIT: -
MIPOBE/ICHUS HCIIBITAHUI CUCTEM
Pa3IUYHOrO THUIIA,

IIM.03 Pa3paboTka padoueii u
NMPOEKTHON T0KYyMEHTAUNHU
CHCTEM X0JIOI0CHAOKeHHUs,
NpoBeJeHue KOHCTPYKTOPCKUX
U MCCJIEI0BATEIbCKUX PadoT
MJK 03.01 Benenue padoueii u
MPOCKTHOU JOKYMECHTAIIUU CUCTEM
X0J10/10CHA0KEeH A

[1K 3.3. IIpoBOAUTH UCTIBITAHUS
HOBOTO 000PY/I0BaHUS,
OpraHU30BBIBATH PACYETHO-
AKCIIEPUMEHTAIIbHYIO
NeSITENIbHOCTD B X0J1€ pa3padOTKU
HOBBIX TEXHOJIOTHI U
TEXHOJIOTHYECKUX MPOIECCOB MPH
MIPOU3BOJICTBE X0JI0/1a

3HaHus:

- METO/IbI pacyeTa napaMmeTpoB
paboTHI XOJOAUIILHBIX MAIIIWH;
Ymenus:

- MPOBOANTH MCCIICTOBAHUS
rapamMeTpoOB XOJIOJUIBHOTO
000pyIOBaHSN U TTOBEICHUS
XJ1a/Iar€HTOB;

IIpakTu4eckunii ONbIT:

- IPOBEJICHUS MOATOTOBKH
HCCIIEIOBaHMI mapamMeTpoB pabOThI

YK CII0, UPPALMOHAIBHOE YU CIIO, MHOYKECTBA
HaTypaJIbHbIX, LEJbIX, PALIUOHAIBHBIX, JEUCTBUTEIbHBIX
qucell; YMEHUE UCII0Ib30BaTh PU3HAKH JI€IUMOCTH,
HaMMEHbIINH OOLIM AeIUTENs U HAUMEHbIIEe o011ee
KpaTHoe, aroput™ EBKkinja npu pemeHuu 3agad;
3HAKOMCTBO C Pa3JINYHBIMU O3ULIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATUAMU: CTEIIEHb C
LIeJIBIM TI0Ka3aTesleM, KOPEHb HaTypaJlbHOM CTEIeHH,
CTENEHb C PallMOHAIbHBIM [IOKAa3aTeNIEM, CTETIEHD C
JICUCTBUTEIILHBIM (BEIIICCTBEHHBIM) TTOKA3aTeIIeM,
Jorapudm 4ucia, CHHyC, KOCHHYC ¥ TAaHT€HC
IPOM3BOJILHOI'O YHCIIA;

- YMETh OIIEPUPOBATH MOHATHSIMHU: TOKAECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB,
PaBHOCHUJIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppallMOHAIbHbIE, T0Ka3aTeIbHbIE,
CTENEHHbIE, TIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PELIaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX IPUEMOB; PELIaTh YPaBHEHMS, HEPABEHCTBA
Y CUCTEMBI C ITapaMeTPOM; IPUMEHSATH ypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI [l PEILICHUS
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 U3 PasIuuHbIX
oOractell HayKu U pealibHOM JKHU3HH;

-yMeTh CBOOOJIHO OIEPUPOBATH MOHATUSAMU: TpaduK
byHKIMHM, 0OpaTHas PYHKIIMS, KOMIIO3UIUS (QYHKITHH,
TuHeHas pyHKUMA, KBagpaTuyHas QyHKIHS,
cTeneHHast (PYHKIHS ¢ [eJIbIM MToKa3aTeseM,
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XOJIOAMJIBHOTO 00OPYIOBaHHS 1
CBOMCTB XJIaJJar€HTOB;

- MPOBEJICHUS UCCIICAOBAHUI
rapaMeTpoOB XOJIOJUIBLHOTO
0o0opyI0BaHUs, CBONCTB U
IMOBEICHUS XJIaJareHTOB, OLCHKU U
oopMIIeHUS PE3YIHTATOB
HaOJIIOIEHNUI;

- MPOEKTUPOBAHUS HOBBIX
XOJIOJTMJIBHBIX YCTAHOBOK;

MIKH 04.01 MoHTaxK,
NYCKOHAJIA/IKA, TEXHHYECKAasi
IKCIIYATALMA U PEMOHT
X0JI0ANJIBbHO-BCHTUJIAIIMOHHOHN
TEXHHUKH U CUCTEM
KOHIMIMOHUPOBAHMSA BO31yXa
[IK 4.1. Opranu3oBbIBaTh U
OCYILIECTBIIATh TEXHUYECKYIO
9KCILTyaTalUI0 XO0JI0JWIBHO-
BEHTUISILIUOHHOM TEXHUKU U
CHUCTEM KOHJIUIIMOHUPOBAHHUS
BO31yXa

3HaHus:

- YCTPOMCTBO U MPUHIMII JECHCTBUSA
CUCTEM BEHTUJISLIUU U
KOHJUIIMOHUPOBAHNS;
Ymenus:

- BBINIOJIHATH 3aIlIPaBKy CUCTEMBI
MIPaBUIILHBIM TUIIOM U
HE0OXOIMMBIM KOJIMYECTBOM
xJ1agarenTa st 3¢ HeKTuBHOM
paboTHI;

- BEIOUPATh TEXHOJIOTMUECKHI
peXHUM pabOThl CUCTEM
BEHTWIALIUU U

TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
Jorapudmuueckas QyHKIUN; YMEHHUE CTPOUTH Tpaduku
(byHKUIUH, BEIIOIHATH IpeoOpa3oBaHus rpadukoB
byHKIINIH;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUMN AJ1s U3ydEeHUs
IPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 3334 U3
JPYTruX y4eOHBIX IPEAMETOB U U3 PEAIbHOM KHU3HH;
BBIpa)XaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

yYMEHHE CBOOOIHO ONEPUPOBATH MOHITUSMHU: YETHOCTD
GyHKINY, TEPHOANIHOCTD (PYHKIIH, OTPAHUIEHHOCTh
(GyHKLHMH, MOHOTOHHOCTb (DYHKLIUH, SKCTPEMYM
GbyHKLIMY, HanboblIee U HAUMEHbIIIee 3HAUCHUS
(GyHKLINU Ha IPOMEKYTKE; YMEHUE POBOAUTH
uccienoBaHue QyHKINH;

yYMEHHUE MCI0Ib30BaTh CBOMCTBA U rpaduku GyHKIHUN
JUTSL pEeUIeHNs] ypaBHEHNH, HEPABEHCTB | 3314 C
napameTpamu; H300pakaTh Ha KOOPAWHATHOMN
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
M0CJIEI0BATENbHOCTD, apupMeTHYECKast TPOrpeccHs,
reoMeTpuyYecKasi Iporpeccusi, 0eCKOHEYHO YObIBaIOIIast
reoMeTpryYecKasi Iporpeccusi; yMeHHe 3aj1aBaThb
MIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPPEHTHBIX hopmyIt;

- YMETh OIIEPUPOBATH MOHATHIMHU: HETIPEPHIBHOCTD
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH, IepBasi U
BTOpasi MPOU3BOAHAsA (YHKIIMU, TEOMETPUUECKUNA U
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KOHJUIIMOHUPOBAHNUS;
IIpakTHYecKHii ONBIT:

- IUVTAHUPOBaHUs paboT
CTPYKTYPHOTO NOAPA3IEICHUS 110
TEXHUYECKOH DKCIUTyaTalluy U
00CITyKMBAaHUIO CUCTEM
BEHTUJISILINY U
KOHJUIIMOHUPOBAHNUS;

MKu 04.01 MonTax,
MYCKOHAJIAIKA, TEXHHYECKast
IKCIIYATALMA U PEMOHT
X0JI0ANJIBbHO-BCHTUJIAIIMOHHOHN
TEXHUKH U CUCTEM
KOHIMIMOHUPOBAHMSA BO31yXa
[IK 4.2. IIpoBOANTH AMATHOCTHUKY,
O00HapyKUBATh HEUCIIPABHYIO
paboTy XOJI0IUIBHO-
BEHTWJISIITAOHHOW TEXHHUKU H
CUCTEM KOHJULIMOHUPOBAHUS
BO3/1yXa, IPUHUMATH MEPHI JIJIs1
yCTpaHEeHHsI U MIPEAYIPEKACHUS
OTKAa30B U aBapui

3HaHus:

- MPOTHO3UPOBAHKE OTKA30B B
paboTe 1 MeTOIbI OOHAPYKEHUS
ne(heKTOB XOJIOIUIBLHOTO
00opynOBaHUS;

- OCHOBHBIE METO/IbI
JTUArHOCTHPOBAHUS H KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSI CUCTEM
BEHTUJISINH U
KOHTUITHOHUPOBAHNS,

YmeHnus:

- 00HapyKMBATh HEUCIIPABHYIO
paboTy YCTaHOBOK, HAPY>KHOTO U

(bu3nUecKuii CMBICT POU3BOTHOM, TepBOOOpa3Has,
OTIpe/IeIeHHBI UHTETPall; yMEHUE HaXOUTh
aCHMIITOTHI rpaduka GyHKINU; YMEHHE BEIYUCISAThH
MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO
KOMIO3UIMHN (PYHKIIHIA, HAXOAUTh YpaBHEHUE
KacatelbHOU K rpaduKy QyHKIIHH;

YMEHHE HCI0JIb30BATh MTPOU3BOIHYIO JUIsl HCCIIEI0OBAHUS
GbyHKIUH, 1151 HAXOKICHHSI HAUTYYIIIeTO PEIICHUs B
NPUKIIAJHBIX, B TOM YHCJIE CONMATBHO-3KOHOMUYECKUX
1 QU3UYECKUX 3a[adax, sl ONMPEaesICHIs] CKOPOCTH U
YCKOPEHUS; HaXOIUTh IJIOIAAN U 00beMBbI UTYp C
MIOMOIIBIO0 UHTETPaIa; IPUBOANUTH IPUMEPHI
MaTEeMaTHUYECKOTO MOJICITMPOBAHUS C TIOMOIIBIO
muddepeHIaTbHBIX ypaBHEHU;

- YMETh ONEPUPOBATH MOHATHUSIMU: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YK CIIa, MOJIYJIb U
apryMeHT KOMIUIEKCHOTO 4yHcia, (opMa 3arnucu
KOMIIIEKCHBIX YHCeN (TeoMeTprIecKasi,
TPUTOHOMETpHYECKAs U aredpandeckas); yMeTh
MIPOM3BOJIUTH apH(PMETHIECKUE ICHCTBHS C
KOMIUIEKCHBIMHU YMCIIaAMU; TIPUBOTUTH TPUMEPHI
UCTOJIb30BAHUS KOMITIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CPEAHEE
apudMeTHuecKoe, MeIuaHa, HauOoJbIIee 1
HalMEHbIIIee 3HAUEeHUs, pa3Max, TUCIepcHs,
CTaHJIAPTHOE OTKJIOHEHHE ISl ONTMCAHUS YHCIOBBIX
JTAHHBIX; YMEHHUE UCCIIE0BATh CTATHCTUYECKHE TaHHBIC,
B TOM YHCJIE C TPUMEHEHUEM TpadUIeCcKUX METOJI0B U
AIIEKTPOHHBIX CPEICTB; rpadUIeCKH UCCIIETOBATh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IUarpamMm

Tema 4.7
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Tema 7.7
Tema 8.5
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Tema 13.3
Tema 13.6
Tema 14.5
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BHYTPEHHEr0 KOHTYpa CUCTEM
BEHTUJISINH U
KOHJUIIMOHUPOBAHUSA U
OTIPENIENIATh IPUUYHHBI
HEHUCIPaBHOCTEM;

- IPOBEPATH U TECTHPOBATH
3JIEKTPOOOOpYIOBaHKE, O€30ITaCHO
JIMarHOCTHUPOBATh U YCTPAHSTh
HEUCIIPABHOCTH IIEKTPHUECKOTO
000pyIOBaHUS U KOMIIOHEHTOB
CUCTEMBI;

IIpakTHYecKHii ONIBIT:

- OLICHUBAHUS MPABUIBHOCTH
paboTHI CUCTEMBI, CTETIEHb U3HOCA
000py/IOBaHUS U Ha3HAYATh MEPHI
110 €r0 YCTPaHECHHIO;

MIKH 04.01 MoHTax,
NYCKOHAJIA/IKA, TEXHHYECKAast
IKCIUIyaTallusd 1 PEMOHT
XO.T[O)IHHLHO-BCHTHJIHHHOHHOﬁ
TEXHUKH U CUCTEM
KOHIMIMOHUPOBAHMSA BO31yXa
IIK 4.3. BeINOAHATS KOHTPOIIB,
aHaJIW3 U ONTUMM3AINIO PEKUMOB
paboThI XOJIOIMIBHO-
BEHTUISILIUOHHOM TEXHUKU U
CUCTEM KOHJIUIIMOHUPOBAHHUS
BO3JyXa

3HaHus:

- HACTpPOMKa MEXaHUYECKUX,
ANEKTPUYECKUX U AIEKTPOHHBIX
PEryJIATOpPOB TEMIEPATYPHI,
JIaBJIEHUS, YaCTOTHI BpAILlEHUS,
pacxoza v ypoBHS AJIst
ONTUMAJILHOTO

pacceuBaHys U JINHEWHOU PETPeCcCuu;

- YMETh HaXOJUTh BEPOSATHOCTH COOBITHI C
UCTIOJIb30BaHUEM I'PpahUIECKUX METOJIOB; IPHUMEHSTh
JUIS pelIeHus 3a71a4d OPMYIIbI CIOKEHUS U YMHOKCHHUS
BEPOSITHOCTEH, (POPMYILY IOJHOM BEPOATHOCTH,
dbopmyny beprymm, koMmOMHATOPHBIE (PaKTHI U
(opMyIbl; OLIECHUBATH BEPOSITHOCTH PEaIbHBIX COOBITHIA;
YMEHHE OIIEPUPOBATH MOHATUAMU: CllydaliHas
BEJIMYMHA, PACIIPEICIICHUE BEPOATHOCTEH,
MaTE€MaTH4YeCKOe 0KUIAHUE, TUCIIEPCUs U CTaHIApPTHOE
OTKJIOHEHHE CITy4yallHOW BEIMYMHBI, (PyHKINN
pacupeneneHus U IJI0THOCTH PaBHOMEPHOTO,
II0KAa3aTeIbHOI0 U HOPMAJIBHOTO PaCIIPEIEICHUI;
YMEHHE HUCII0JIb30BATh CBOMCTBA U3yYEHHBIX
pacnpeneeHui 1 peleHus 3a1a4; 3HaKOMCTBO C
MOHATHUSAMHU: 3aKOH OOJIBIINX YUCEI, METO/IbI
BbIOOPOYHBIX UCCIIEOBAaHUI; yMEHUE TPUBOIUTD
IIPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJIHO ONIEpUPOBATH MOHATHAMU: TOUKA,
psiMas, III0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
IIJIOCKUH YTOJI, ABYTPAHHBIN YroJl, TPEXTPaHHBINA Yrod,
MIEPECEKAOIMECS, ITapaUICIIbHBIE U CKPEIIUBAOLINEC
IpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHANKYIISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM, YTOJI MEXKAY IPSIMBIMH, YTOJI
MEXIY MPSMOM U INIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IPU PELICHUU
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00LEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE ONEPUPOBATH IOHATUAMU:
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Tema 6.10
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(YHKLIIMOHUPOBAHUS CUCTEMBI;

- OCHOBHBIE IIYTH U CPEACTBA
MIOBBIIIECHUS 1OJITOBEYHOCTH
CUCTEM BEHTUJISILIUU U
KOHJUIIMOHUPOBAHNS;

Ymenus:

- IPOBOJUTH AHAIIU3 U OLEHKY
Ka4yecTBa BBIMOJHAEMBIX padoT
CTPYKTYPHOTO NOAPA3IEICHUSI 110
TEXHUYECKOMY OOCITYKHBaHUIO,
JUAarHOCTHKE, KOHTPOJIIO U
PEMOHTY CHCTEM BEHTWISLIMU U
KOHJULIMOHUPOBAHUS;

- IPOBOJUTH PA3JIUNYHbIC BUJIbI
UCIIBITAHUN CUCTEM BEHTUJISILUU U
KOHJUIIMOHUPOBAHNUS;
IIpakTu4eckunii ONbIT:

- aHaJIM3a ¥ OLEHUBHUS PEKUMOB
paboThl CUCTEM BEHTUJISILIUU U
KOHIUIIMOHUPOBAHUS;

- IPOBEJICHUS HACTPOMKHU U
peryanupoBaHus paboThl CUCTEM
aBTOMATHU3AlUU CUCTEM
BEHTUISILIUY U
KOHJUITMOHUPOBAHNUS;

M/Kn 04.01 MoHTa:K,
MyCKOHa/JIaAKa, TCXHUIECCKast
JKCILIYATALMA U PEMOHT
XOJIO,IIHJIBHO-BeHTHJIHHHOHHOﬁ
TEXHUKH U CUCTEM
KOHIAMIIMOHUPOBAHHUA BO3ayXa

[IK 4.6. BpInOMHATH MyCKOHATAAKY
XOJIOAWIBHBIX YCTAHOBOK U
MIPOrpaMMHUPOBAHUE CUCTEM
aBTOMAaTU3ALMHU XOJIOIUIIbHO-

MHOT'OTPaHHUK, CEYEHNE MHOTOI'PaHHUKA, TIPABUIIbHBIN
MHOTOTPaHHHK, IPU3Ma, THpaMHJIa, purypa u
MOBEPXHOCTh BPALICHHUs, IUIHHIP, KOHYC, Iap, cdepa,
pa3BepTKa OBEPXHOCTH, CEYEHUsI KOHYCa U LIWIMHIPA,
napajuleIbHbIe OCH UM OCHOBAHHIO, CEYCHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, MIINHIPA, KOHYCA;
YMEHHE CTPOUTH CEUeHHE MHOTOTPAaHHUKA, U300paxaTh
MHOTOTPaHHHUKH, PUTYPBI U MOBEPXHOCTU BPAIICHHUS, UX
CEYEHHs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHUE IPUMEHSTh CBOMCTBA T€OMETPUUYECKUX
¢buryp, caMocTosITeIbHO POPMYIUPOBATH ONPEIACTICHHS
U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI O CBOMCTBAX H
MpHU3HAKaX reOMETPUIECKUX (GUryp, 000CHOBBIBATH WJIH
OMpOBEpPraTh UX; yMEHHUE MIPOBOAUTH KJIACCU(DUKALIUIO
buryp 1no pa3nuYHBIM IpU3HAKAM, BBIIIOJIHATh
HE00XO0/IMMBbIE IOMOJTHUTENIbHBIE TOCTPOCHHUS;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: TUIOMIA/Ib
¢burypsl, 00beM (Urypsl, BETUUKUHA yTIIa, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEX]TY NPSMBIMH,
paccTosiHuE MEXY MI0CKOCTAMH, TUIOIIAL ChEPHI,
IUI0UIA/1b MOBEPXHOCTU MUPAMU/Ibl, IPU3MBI, KOHYCA,
WINHApa, 00beM Ky0a, IpsSMOYTOJILHOTO
napajuieNienumnena, TupaMubl, TPU3MbI, [IUITUHAPA,
KOHYCa, [l1apa; yMeHHEe HaXOIUTh OTHOIIEHHE 0ObEMOB
NoJ00HBIX QUTYp;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: IBUKEHUE,
napajuIeIbHbIA IEPeHOC, CHMMETpPHSI Ha TIIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00H,
mo00HbIe PUTYPHI; YMEHHUE PaCliO3HABATh PABHBIE U
1o 100HbIe PUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
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Tema 7.7
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BGHTHHHHHOHHOﬁ TCXHUKU U
CUCTCM KOHIAUIUOHHUPOBAHUA

BO3/IyXa
3Hanuq.

- CIOCOOBI PETYJIMPOBAHUS CUCTEM
BEHTUJISILIAN 51
KOHJIUITUOHUPOBAHMUS;

- KOHCTPYKIIMIO U TTPUHITUIT
NEHCTBUS MPUOOPOB aBTOMATHKH;
YMmenus:.

- MOIKIIOYaTh MW  HACTPaMBaTh
paboty KOHTPOJIBHO-
U3MEPUTEIBHBIX ~ MPUOOPOB U

aBTOMATUKH Ha 33JJaHHbIE PEKUMBIL;
- ONPE/ETATh U YCTPAHSATh
HEUCIIPABHOCTHU B pabOTe CUCTEM
BEHTWISILIUM U
KOHJUIIMOHUPOBAHNS;
IIpakTu4eckunii ONbIT:

- TOATOTOBKH, IUIAHUPOBAaHUS U
OpraHu3aIuu pabor 1o
IIyCKOHAJIAIKE CUCTEM BEHTUIISALUU
1 KOHAUIIMOHUPOBAHUS;

- HACTPOMKH JaTYUKOB U PEKHUMOB
paboThl CUCTEM BEHTUJISILIUU U
KOHIUIIMOHUPOBAHUS U CHCTEM;

APXUTEKTYpE; YMEHUE UCIIOJIH30BATh TEOMETPUUECKUE
OTHOILICHHUS, HAXOJIUTh TEOMETPUYECKUE BEIIMUNHBI
(nmHA, Yrol, TUIONIA s, 00hEeM) IIPH PEIICHUH 3a1a4 U3
JIPYruX Y4EOHBIX IPEIMETOB U U3 PeabHOM KU3HU;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMHU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHI TOYKHU, KOOPIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA Ha YUCIIO,
pa3oKeHHE BEKTOPaA MO 0a3ucy, CKaIsipHOe

MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHUE, YTOJ MEKIY
BEKTOpPAMU; YMEHHUE UCIIOIb30BATh BEKTOPHBIN U
KOOPJMHATHBIA METOJ JIJISl PEIICHUS T€OMETPUUECKIX
3a[a4 U 3a]a4 JPYrux y4eOHbIX MPEIMETOB;
OINEepUPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OTIpeAeIUTENb MAaTPHUIIbl, TEOMETPHUUECKHUI CMBICIT
ONpPEeIETUTENS;

- YMETh MOJEIUPOBATh PEabHBIE CUTYAllUU Ha SI3bIKE

MaTE€MaTHUKH; COCTABIISTH BBIPAKEHUSI, YPAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33]1a4H,
MCCJIEI0BATh MOCTPOCHHBIE MOJICIIU C UCTIOJIb30BAHUEM
armapara ajreOpbl, HHTEPIPETUPOBAThH MOJTYICHHBIN
pe3ynbTaT; CTPOUTh MaTEMAaTUYECKHE MOJIEIH C
MTOMOIIIbIO0 TEOMETPUUECKUX MOHITHI U BEJIMYUH,
peliaTh CBA3aHHbBIE C HUMU MPAKTHYECKHUE 3a]1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH MOTYUECHHBIN pe3yIbTaT; PeIIaTh
MPUKJIATHBIC 33191 CPEACTBAMU MAaTEMaTHIECKOTO
aHaJn3a, B TOM YHCIIe COIMaTbHO-9KOHOMHYECKOTO U
(UBUIECKOTO XapaKTepa;

- YMEHHUE BBIOMPATH MOIXOIAIINNA METO/ JIJIST PEIICHUS

Tema 14.5
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3a/1a4y; MIOHUMAaHNE 3HAYUMOCTH MaT€MaTUKH B
M3Y4YEHUU IPUPOJIHBIX U OOIECTBEHHBIX IIPOLECCOB U
SIBJICHUI; YMEHHE PACIlO3HABAaTh MPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE IPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUNUCKON U MUPOBOM
MaTEMaTU4YeCKON HAyKu
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