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Pabouast mporpamma y4ueOHOW AUCIUIUITMHBI MaTtemaTuka pa3paboTaHa Ha OCHOBaHUH
(benepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTAHIAPTA CPETHET0 MPOPECCHOHATHLHOTO
oOpa3oBaHus 1o crneuuanbHocty 27.02.07. YnpaBieHue KauyecTBOM IPOAYKIMH, IPOLECCOB U
yciyr (1o oTpaciisiM), yTBEpKJIEHHOro npukazoM MunnpocsenieHus: Poccun ot 14 anpens 2022
roga Ne 234, ¢ yuyeToM mpuMepHO# pabouell mporpaMmbl 0011e00pa30BaTEIIEHON AUCIIUTIIIHBI
«Matematuka» A npopeCCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3anuii (0a30BBI ypOBEHB,
00beM — 340 yacoB), yTBepk1EHHON Ha 3aceganuu CoBeTa Mo OIIEHKE COJEepKaHUsl U KayecTBa
IPUMEPHBIX pabodrx MmporpamMm o0I11eo0pa3oBaTENIbHOTO U COHATLHO-TYMAHUTAPHOTO LIUKJIOB
cpenHero mpodeccuoHanbHOTo oOpazoBanus (mpotokonl Ne 14 | ot 30 HosiOps 2022 T1.), Ha
OCHOBe TpeOoBaHUH (hefepaTbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIApTa CPEAHErO
obmiero o0pa3oBaHUs, YTBEPXKAEHHOTO MpHKa3oM MuUHHUCTEPCTBA 00pa3oBaHUA M HAYKH
Poccutickoii denepanmn (Munoopuayku Poccun) ot 17 mas 2012 r. Ne 413 (¢ u3MEHEHHSIMU OT
12 aBrycra 2022r.).

PaGouass mporpamMma paspabotana B cooTBeTcTBUM ¢ KoHuenmueil npernonaBanus
0011e00pa30BaTeIbHBIX JUCIHUILIMH C Y4eTOM Npo(eCCHOHAIbHOM HAMPaBICHHOCTH MPOrpaMm
cpenHero mpogecCHOHANBHOIO O00pa30BaHMs, pealu3yeMblX Ha 0aze OCHOBHOTO 0O0IIero
oOpa3oBanus (pacnopsbkeHue MuHHcTepcTBa mpocBemieHus Poccuiickoit ®expepanuu  OT
30.04.2021 Ne P-98), ¢ yderoM HampaBICHHOCTH Ha YIOBIETBOpPEHHUE NOTPEOHOCTEM
PErHOHAILHOTO PhIHKA TPy/ia U paboToaaTesnei.

PaGouas nporpamma y4eOHON AUCHUIUIMHBI pa3paboTaHa:

Ymaposa b.M., npenonasarens komuiemxka CKOVY B r. CtaBpornose
Kpasuenko E.b., npenonasarens komutemka CKOV B r. Craspornosne



1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATE.JII)HOI?I YUYEBHOM JAACHUITIINHBI
O/1. 07 MatemMaTHKa

1.1 MecTo AUCHMILUIMHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/ibHOM MPOrpamMMbl
CIIO:

OobmeoOpa3oBaTenpHas aucuuIUiMHAa «MaTemaTtukay sBISeTCS 005S3aTelbHOW YacThbiO
00111e00pa30BaTEIPHOTO ITUKJIA 00pa3oBaTeIbHONW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC mo
crenuansHocTd  27.02.07 VYmpaBiaeHue KadyecTBOM MPOAYKIIMH, TPOIECCOB M yCayr (Mo
OTpacisiM)

1.2. Heas 1 niiaHupyeMble pe3yJbTaThl 0CBOEHUS] THCIHUILINHBI:

1.2.1. LHeab o0meo0pa3oBaTebHOH TUCHHUILIMHBI

Henp qucoummuabl «Matematukay: chopMHpPOBaATh y O0YUAIONINXCS 3HAHKUS U YMCHHS B
o0jacTh MaTeMaTUKH, HABBIKKW WX TPUMEHEHHs B MPAKTHUYECKOH MNpodeccuoHaNbHON
JIeSATeTLHOCTH.

Copepxanue mporpaMMmbl  0O0II€0Opa3oOBaTeIbHOW  JUCHUILIMHBL — «MaremaTtuka
HaIpaBJIECHO Ha JOCTHKEHHUE PE3yJIbTaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c yuerom nmpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemblie pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue oOmeoOpa3oBaTenbHas AMCHUIUIMHA HMMEET MpH (OPMHUPOBAHUU
o6umx (OK) xomneTeHu.

[Ipunuun npodeccnoHaNbHOM HAMPaBICHHOCTH 00111€00pa30BaTEIbHOM JTUCIUILIAHBI
peaym3yercss 4epe3  KOPPEJSIUI0  MPEIAMETHBIX, METANpPEeJIMETHBIX W JIMYHOCTHBIX
obpasoBarenbubix  pe3yabraroB ®I'OC  COO ¢ obmumu  kommerenmusimu — CIIO.



Koa u HauMeHOBaHMe

IL1anup

€MBIC PE3YJIbTAThI

(popMupyembIx O61me JAucuMninHapHble

KOMIIeTeHii
OK 01. Beibupats - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH -BJAJETh  METOJAaMU  JIOKA3aTelbCTB,  AJITOPUTMaMHU
CIIOCOOBI pELICHUs 3a/1a4 MacTepcTBa, TpyAoJto0ue; pemieHuss 3anad; ymeHue (OpMYJIUPOBaTh OIPEICICHHUS,
npoQeccHoHaNbHOT - TOTOBHOCTb K AKTUBHOM J€SATEIbHOCTU AKCHOMBI M TEOPEMBI, NPHMEHSATh MX, IIPOBOIHTH
JIeSITEILHOCTH

IMPUMCECHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

TEXHOJOTHYECKON U COUUAIBHON HANIPaBJICHHOCTH;
- CMIOCOOHOCTh MHUIIMMPOBATH, TIIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSTEIBHOCTD;
- HHTEpEC K pa3muyHbIM chepam npodeccuoHaTbHON
JIeITCIIbHOCTH.

OBnasieHre yHUBEPCAIbHBIMU Y4EOHBIMU
M03HABATEJIbHBIMU JEHCTBUSIMU:

a) 6a30BBIC JJOTUYECKHUE ICHCTBUS:

- CaMOCTOSITENBHO (OPMYITUPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHWUS ISl CPAaBHEHU S, KJIaCCU(UKAITUU U
00001IeHHS;

- ONPE/CIIATD e A TENbHOCTH, 33/1aBaTh
napameTpbl U KpUTEPUU X JTOCTHIKECHHUS;

- BBIABJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUNS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBHI B IEATEILHOCTh, OIICHHBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKU
MOCJIEACTBHUI AEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN
KU3HEHHBIX Tpo0IeM

JOKa3aTCIIbHBIC PACCYKACHUA B XOAC PCIICHUS 3a/1a4,

- yYMETb OIEpUPOBATH [OHATUAMMU:
norapudm YMCHHE

3HAQYCHUM U MPeoOpa3oBaHUs BHIPAKEHUM CO CTEMEHSAMH U

CTCIICHL 4YHCIIA,

qHucJia, BBIIIOJIHATH  BBIYMCIICHUC

norapudmamu, TpeodpazoBaHUs APOOHO-PAITUOHATBLHBIX

BBIPKEHHUI;
- yMETb OIEpPUPOBATH IMOHATUSAMU: PALHUOHAIBHBIC,
HMppalrOHaJIbHbIE, [OKa3aTeIbHBIE, CTEIICHHBIE,

norapuMuuecKkue, TPUTOHOMETPHUUECKHE YPaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETh OINEPUPOBATH MOHATUSIMH: (PYHKIUS, HETPEPHIBHAS
GyHKIMSI, TPOU3BOJIHAS, TEpBOOOpa3Hasi, OINpPEACIICHHBIN
WHTErpaJl; yMETh HAXOJIUTh MPOU3BOIHBIC DJIEMEHTAPHBIX
byHKIHH, CIIpaBOYHbIE
HCCJIE10BATh ciydasx (QyHKuMH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOONBIINE W HAUMEHbIINE

UCIIOJNIB3Ys
B IIPOCTEUIINX

MaTcepualbl;

3Ha4YeHUs (PYHKIMHA; CTPOUTH TpapuKd MHOTOUICHOB C
HCIOJIb30BaHMEM allapara MaTeMaTH4YecKoro aHalu3a;
MIPOU3BOIHYIO
JBIKEHHE; pelaTh MNPaKTUKO-OPUEHTHPOBAHHBIE 3a/lauM

MIPUMCHATH opu peIeHHMM 3aaa4 Ha

Ha HauOOJIbIINE U HAaUMEHbIINE 3HAUCHHs, Ha HaX0XKJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;
- yMeTb MOHATUSIMHU:

ONEepUpPOBATH paroHaIbHas




0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HaBBIKAMH y4EOHO-HCCIIE0BATEIIBCKON 1
MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peIieHuUs
npo0Jem;

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pEIICHUS, HAXOAUTh apTyYMEHTHI JIJIS JIOKAa3aTelbCTBA
CBOMX YTBEPKJICHUH, 3a7]aBaTh MapaMeTPbl U KPUTEPUU
pEIICHUS;

- aHAIM3UPOBAThH MOJMYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIZIBUTATh HOBBIE UJI€U, TIPEIaraTh OPUTUHATbHbBIE
MOJIXOJIBI U PELICHHUS;

M CIIOCOOHOCTH MX MCIIOIL30BAHUS B MO3HABATEILHOM
Y COLMAJIBHOM MPAKTHUKE.

GbyHKIMS, TIOKa3aTeabHas (YHKIUS, CTeTieHHas (DYHKIIHS,
JorapupMuIecKas byHKIHSA, TPUTOHOMETPHUYECKHUE
dbyHKuMKM, oOpaTHbIe (PYHKIIMU; YMEHHE CTPOUTH Tpaduku
byHKIUH, rpaduku
M3YYCHUH TIPOIECCOB M 3aBHCUMOCTEH, TMPU PEIICHUU

M3y4YECHHBIX HCIOJIb30BATh npu
3aJ1a4 U3 IPYruxX y9eOHBIX IPEIMETOB U 3a/1a4 U3 peaTbHON

JKU3HU; BbIpaXaThb (OpMyJaMU 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU;

- YMEeTh pemniath TEKCTOBBIC 33/1a4d Pa3HbIX THUIIOB (B TOM
Yrclie Ha IPOLEHTHI, TOJIM U YacTH, Ha ABM)KEHUE, paboTy,
CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3aJa4d U3 00JacTu
yOpaBleHUS JUYHBIMH W CEMEUWHbIMH (DMHAHCAMH);
COCTaBJISITh BBIPAXKEHMSI, YpPAaBHEHHS, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCJIOBHIO 3aJlauM, MCCIEAO0BATH MOJYyYEHHOE
pellleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;

- YMETh cpenHee

apI/I(l)MeTI/I"IeCKOG, MCHaHa, HanOoOJIbIIee W HAaUMEHbIICE

OTIepPHPOBATH TTOHATHUSIMH:
3HA4YeHUs, pa3Max, JUCIEPCUs, CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HAbOPA;

UHpOpMaLHIO,
MIPEACTABICHHYIO B TaONMWIIax, HAa JUarpammax, rpadukax,

-yMeTh U3BIIEKaTh, HHTEPIPETUPOBATH
OTPAXKAOIIYIO CBOMCTBA PeabHBIX MPOIECCOB M SIBJICHU;
MPEJICTaBIATh HMH(DOPMAIMIO C TIOMOINBIO TaOMUI[ H
JMarpamMM; HCCJICIOBAaTh CTATUCTUYECCKHE TaHHBIC, B TOM
qucie ¢ T[pUMEHEHHeM Trpa@uyeckKuX METOJO0B U
AIIEKTPOHHBIX CPECTB;

- YMETh OMNEPUPOBATh MOHATUSMHU: CIYYalHBIA OMBIT U
CIIy4aifHOE COOBITHE, BEPOSATHOCTH CIYYaHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIB30BaHUEM

rpaUyecKuX METOA0B; MPUMEHSTHh (POPMYIIBI CIOKEHUS U




YMHOXXEHUSI BEPOSTHOCTEH, KOMOWMHATOPHBIE (aKThl U
(GopMyIBI MPH pElICHUH 3ajad; OLCHHBATH BEPOSTHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMH
BEJIMYMHAMU; YMEHUE MPHUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHUCENl B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- yMETh OICPUPOBATH IMOHATHUSAMHU: TOYKA, IIpsiMas,
TUIOCKOCT, POCTPAHCTBO, JBYTPaHHBIN yrod,
CKPEIIUBAIOIINECS psIMBIE, napajuieIbHOCTh u
NEPIEHIUKYIIPHOCTh MPSMBIX M TUIOCKOCTEH, Yrol MEXIY
OPSMBIMH, YTOJ MEXIy MPSIMOH M IUIOCKOCTBIO, YTOJ
MEXy MJIOCKOCTSIMHU, PACCTOSIHAE OT TOYKH JIO TUIOCKOCTH,
paccTosTHUE MEXAY TMPSMBIMH, PACCTOSHHE MEXKIY
TUIOCKOCTSIMU; YMEHHE WCIIOJIh30BaTh MPH PEIICHUH 3aad
W3YYCHHBIC (PAKTHI U TEOPEMBI TUTAHUMETPHH,

- YMEHHE OIIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

- YMETh ONEepUPOBAThH MOHATUSMU: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHHMKa,  Ky0,  Mapajienenurnen,  Ipu3Ma,
nupamuaa, Gurypa U MOBEPXHOCTh BpPAILICHUS, HUIHHID,
KOHyc, 1mmap, cdepa, cedeHUus QUTYpbl BpaIICHHS,
TUIOCKOCTh, Kacaromasics cdepbl, IMINHApa, KOHYyca,
IUIOMIAIb TOBEPXHOCTH THPAMUIBI, TPH3MBI, KOHYCa,
MAJTUHIPA, IOk cepbl, 00beM KyOa, TPsIMOYTOJIBHOTO
napajuiefienunena, MUPaMUIbL, TPHU3MBL,  WIHHIPA,
KOHYca, I1apa;

- yMeHHE H300pakaTh MHOTOTPAaHHUKH W MOBEPXHOCTU
BpAIllCHUsI, UX CEYCHHSI OT PYKH, C MOMOIIBI0 YEePTEIKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX  CPEJICTB;  yMEHHE
pacro3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; yMEHHE




pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

- YMETb OIEpHUpOBaTb IOHATHUAMH: JIBJKEHHUE B
IPOCTPAHCTBE, IMOJ00HBIE (UIYpsl B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOILIECHUE IUIOMIAJECH IOBEPXHOCTEN H
00BbeMOB MOAOOHBIX (PUTYp TPHU PEIICHUH 3a/1a4;

- YMETb BBIYUCIATH I'€OMETPUUYECKUE BEIMYUHBI (UIMHA,
yrosi, Ijou@anb, 00beM, IUIOMIAJb  IOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

- yYyMETb ONEpPUpPOBaTh IOHATUAMHU: NPSAMOYTOJIbHAS
CUCTEMAa KOOPJMHAT, KOOpPAMHATHI TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOpa, CKAJIIPHOE IPOM3BEIEHHUE, YIOJl
MEXJYy BEKTOpPAMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa  HA  4YMCJIO;  HAaXxOOuTh  C  IIOMOIIBIO
M3YYEHHBIX(OPMYJ KOOPAMHATHI CEpeAUHBl  OTpe3Ka,
pacCTosTHUE MEXAY ABYMS TOUKaAMU;

- yMeTh BbIOMpaTh MOAXOASIIMNA W3Y4YEHHBIH METOJ MAJs
peleHus 3a7auu, paclo3HaBaTh MareMaTudeckue GakThl U
MaTeMaTHYeCKUEe MOJIENH B MPHUPOTHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCHUMCKOM W MHUPOBOU
MaTeMaTU4YECKON HayKH.

- YMETh ONEPUPOBATH MOHATUAMMU: OINPEACIICHHE, aKCUOMA,
Teopema, CJIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; yMeHHE (OPMYIHUPOBATH
00paTHOE U MPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH
IpUMEpPbl U KOHTPIPUMEPBI, HCIIOJIB30BATh  METOJ
MaTEMaTUYECKON WHIYKIMHM;, IPOBOAMTH JI0Ka3aTeIbHbIE
paccyX/IeHHUs TP PELICHUHN 33]1a4, OLIEHUBATh JIOTHYECKYIO
MPaBWIBLHOCTh PaCCyKIACHU;

- yMETb  ONEpUPOBaTh  MNOHATHAMM:  MHOXKECTBO,




IOJMHOXECTBO, OIEpaly HaJ MHOXECTBaMH; yMEHHE
UCMOJIb30BaTh TEOPETHUKO-MHOMKECTBEHHBIN ammapar Juls
ONUCAHMsI PEAIbHBIX MPOLIECCOB U SIBIECHUI NPU pelIeHUH
3aja4, B TOM YHCJIEe U3 JPYTrUX yU4eOHBIX IPEAMETOB;

- YMETh ONEpPHPOBATh MOHATHAMH: Tpad, CBSI3HBIA rpad,
JepeBo, IUKJI, rpad Ha IJIOCKOCTH; yMEHHE 3a/aBaTh H
ONMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIb30BAThH
rpadsbl Ipu peLIeHUH 3a/1a4;

- yMeThb CBOOOJHO ONEpPUPOBATH IOHATHSIMU: COUYETAHHE,
NEPEeCTaHOBKAa, YHUCIIO COYETaHWH, YUCIO MEepPECTaHOBOK;
Oounom HplOTOHA; yMeHHE NPUMEHATh KOMOMHATOpPHBIE
(baKThl ¥ pacCcyKIeHUs Ui PELICHUs 3a1ay;

-yMeTh OIEpUPOBATHh TMOHATHUAMU: HATYpaJbHOE YMUCIIO,
1[eJI0€ YHUCJIO, OCTATOK 10 MOJYIIIO, PAlMOHAIBHOE YHCIIO,
MpPPaLMOHATILHOE YMCII0, MHOKECTBA HATypaJIbHbIX, LIEbIX,
paloOHaIbHBIX,  JEWCTBUTEIBHBIX  YHCEN;  YMEHHE
UCMOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIIUI 0OLIHiA
JenuTeNb W HauMeHbllee o0lee KpaTHOe, aIrOpUTM
EBkima npu pemeHuu 3ajgad; 3HaKOMCTBO € Pa3IUYHBIMU
MO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

- yMeTh CBOOOJHO ONEpUpPOBaTh MOHATUSMHU: CTENEHb C
LeNbIM TOKa3aTelleM, KOpeHb HaTypajJbHOM CTENeHH,
CTENEeHb C pALHUOHAIBHBIM I[IOKa3aTejeM, CTeleHb ¢
NEUCTBUTEIILHBIM (BEIIECTBEHHBIM) MoKa3aTeJieM,
jJorapupM  UuCla, CHHYC, KOCHMHYC M  TaHTEHC
IIPOU3BOJIBHOTO YUCIIA;

- yMETb  ONEpUPOBATH  NOHATHUAMM:  TOXKIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YpaBHEHUE,
HEpaBEHCTBO, CHCTEMa YypPaBHEHUH W  HEPaBEHCTB,
PaBHOCWJIBHOCTb ~ YPaBHEHMH, HEPaBEHCTB M CHCTEM,




palroHaJIbHbIE, UppalyoHalIbHbIE, IIoKa3aTeJbHbIE,
CTENEHHblE, Jiorapu(MUUECKue, TPUTOHOMETPUUECKUE
YpaBHEHMsI, HEPAaBEHCTBA M CUCTEMbI, YMEHHE pellaTh
YpaBHEHHs, HEPaBEHCTBA M CUCTEMbl C TOMOIIBIO
Pa3IMYHBIX IPUEMOB; pellaTh ypaBHEHHUs, HEPABEHCTBA W
CHUCTEMBl C TlapaMeTpoM; MPHUMEHSITh  YypaBHEHHUS,
HEPaBEHCTBA, WX CHCTEMBI JUIS PEIICHUS MaTeMaTHYECKUX
3aJjay M 3ajad U3 pa3ianyHbIX o0jacTell HayKH U peaslbHOM
KHU3HH,

- yMeTb CBOOOJHO ONEpPHPOBATh MNOHATUSAMH: Tpaduk
bynkumn, obpaTHas (QyHKUMA, KOMMOO3ULMS (DYHKIUH,
auHeWHas (QyHKIUS, KBaJpaTuyHas (YHKIHSA, CTElEeHHas
(GyHKIMS C LEeNbIM IOKa3aTelleM, TPUTOHOMETPHYECKHE
¢yHKIIMM, O0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKLIUH,
nokasaresibHas U jJorapudmuyeckas QyHKIUY;

- yMEHHME CTpOUTh TIpaduku (QyHKUUN, BBITOJIHATH
npeoOpa3oBaHus rpaguKoB QyHKIMIH;

- YMEHME HCIOJb30BaTh rpaduku QyHKIUH U1 U3ydeHus
MPOILIECCOB U 3aBUCUMOCTEH MPH pEeIIeHUH 3a/1a4 U3 IPYTux
y4eOHBIX MPEIMETOB M M3 peabHOM >XKU3HH; BBIPaXKaTh
(dbopMyTaMu 3aBUCUMOCTH MEXK]Ty BeTHUYNHAMU;

- YyMEHHE CBOOOJHO OIEPHPOBATH TMOHSATHSAMH: YETHOCTH
GyHKIMM, TEPUOAMYHOCTh (GYHKIUH, OTrPaHUMYEHHOCTH
(GYHKIIMM, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIIHH,
HauOoJplllee W HauMEHbIEE 3HAUYeHUS (QYHKIUM Ha
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCIEI0BaHNE QYHKIINY;
YMEHHUE HUCIOJIb30BaTh CBOMCTBA M rpaduku QyHKIUHA JUIs
peleHns ypaBHEHUH, HEpaBEeHCTB M 33/1a4 C TapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
pelIeHU ypaBHEHWA, HEPABEHCTB M UX CUCTEM;




- yMeTb  CBOOOJHO  OHEpUPOBaTb  IOHATHAMM:
[0CJIEI0BATENbHOCTh,  apu(MeTHuecKass  Iporpeccus,
reoMeTpuuecKas mporpeccusi, OECKOHEYHO yObIBarowiast
reoMeTpuyecKas IIpOrpeccusi; YMEHUE 3aJaBaTh
[IOCJIEZ0BATENbHOCTH, B TOM YHCIE€ C  IIOMOILBIO
PEKYpPpPEHTHBIX (HOpMYIT;

- yMeTb ONEpUpOBaTh MOHATUSIMH: HENPEPHIBHOCTH
GbyHKLIMU, aCUMIITOTHI rpaduka GyHKIMH, IepBas U BTOpas
Ipou3BO/HAs (YHKLMHU, TeOMETpUYecKUil U (uznueckuii
CMBICJI IPOM3BOJHOM, IIepBOOOpa3Hasi, ONpeAEICHHBIHI
UHTErpaj; yMEHUE HaXxOIUThb AaCHUMIITOTHI TIpaduka
(GYHKLIMK; yMEHHE BBIYUCIATH HPOU3BOJIHBIE CYMMBI,
IIPOM3BEICHUS, YAaCTHOIO M KOMIO3MLIMM  (QYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy QyHKIUY;

- YMEHHUE HCIOJIb30BaTh MPOU3BOJHYIO JJISl UCCIIEI0BaHUS
GyHKIUH, A8 HaXO0XACHHWS HAWIy4IIero peumeHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
¢u3nyeckux 3ajavax, JUIs OIpEIeNIeHUs] CKOPOCTH U
YCKOPEHHUS; HaXOAWUTh IUIOmAaId H 00beMbl QUryp C
MIOMOUIBIO UHTETpaa; IPUBOJIUTH pUMEpbI
MaTeMaTH4eCKOro MOJIETTUPOBAHUS C MTOMOIUIbIO
nuddepeHIMaTbHBIX YPaBHCHH,

- YMEeThb ONEpUPOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHbIE KOMITJIEKCHBIE YHCla, MOIAYJIb U apryMEHT
KOMILJIEKCHOTO YMCIIa, popMa 3alMCH KOMIUIEKCHBIX YHCE
(reomerpuueckas, TPUTOHOMETPHYECKAs "
anreOpanyeckas); yMeTb INPOU3BOJUTH apUPMETHUYECKUE
JNEUCTBUS C KOMIUIEKCHBIMM  4YMCIaMH; IPUBOJIUTH
IIPUMEPBI UCIIOIB30BAHUS KOMIICKCHBIX YHCE,

- yYMeTb CBOOOJHO ONEPUPOBATH IOHATUSAMHU: CpEIHEE




apudmeTHyecKoe, MeauaHa, HauOojblllee U HaUMEHbLIEe
3HA4YeHUs, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHHE
JUId ONMCaHUs YUCIIOBBIX JIaHHBIX; YMEHHME HCCIIEl0BaTh
CTaTUCTHYECKUE JAHHBIC, B TOM YHUCIIE C NPUMEHEHUEM
rpadMUecKuX  METOJOB M  OJEKTPOHHBIX  CPEJACTB;
rpaduecKd HCCIeNOBaThb COBMECTHbIC HAONIOAECHUS C
IIOMOILBIO AMarpaMM PacCEUBaHUs U IMHEHHON PErpecCcuy;
- yMeThb  HaxOAWThb  BEPOATHOCTH  COOBITUH ¢
UCMOJIb30BaHUEM TpapUUECKHX METOJO0B; MPUMEHSTH JUIs
pemieHust 3a7a4  (GOPMYNBI CIOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (POpMyiy MONHON BEpOSTHOCTH, HopMyiy
bepnymnu, komOuHaTopHble dakThl U (QOpPMYJIBL
OLICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; yMEHHE
ONEepHpPOBATh  TOHATHUSAMH:  CIlydyaiiHas  BEJIMYWHA,
pacripeniesieHue BEPOSTHOCTEH, MaTeMaTHIeCKOe
OKUJaHWE, JHUCIEPCUsi W  CTAaHJApPTHOE OTKIOHEHHE
CllyuallHOW  BENMYMHBI, (YHKIMM pacnpeieseHus MU
IUIOTHOCTH PaBHOMEPHOTO, M0Ka3aTeIbHOTr0 U
HOpPMAJIbHOTO  pacrlpeieseHuid; YMEHHME HCIOJIb30BaTh
CBOMWCTBA M3YYEHHBIX paclpelesIeHUI Ui pelieHus 3a1a4;
3HaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIINX YHCEN, METOIBI
BBIOOPOYHBIX UCCIIEOBAHUIA,

- yYMEHHE MPHUBOAWTH WPUMEPHI TPOSBICHHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHHSX;
- yMeTh CBOOOJHO OIEPUPOBaTH MOHATUAMHU: TOYKa,
npsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyU, INIOCKHIMA
yroia,  JABYTPaHHBI  yroy,  TpeXTpaHHBIA  yrod,
NepeceKaroInecs, MapajuleibHble W CKPEUIMBAIOIIUECS
IpsMble, apauIeIbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroia MexAy MpsAMBIMH, YIOJI MEXIy




HPSMOM U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTAMU; YMEHHUE
UCMOJIb30BaTh MPH PELICHUU 3a]lad M3y4deHHble (aKThl U
TEOpEeMbl IUIAHUMETPUHU; YMEHHE OLIEHMBATh pa3Mepsl
00BEKTOB B OKPYKAIOIIEM MHpPE, YMEHHE OIEepUpPOBAThH
MOHATUSIMM: MHOTOTPaHHHMK, CEYEHHWE MHOTOTPAHHHUKA,
NpaBUJIBHBII MHOTOTPaHHUK, PU3Ma, MUpamMua, purypa u
MOBEPXHOCTh BpAIICHUs, LWIMHAD, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHyca M LWIMHIPA,
napajjielibHble OCHM WIM OCHOBAaHHUIO, CEYEHHe lIapa,
IUIOCKOCTh, Kacarouiascs cdepbl, LHUIMHIpA, KOHYCAa;
YMEHHUE CTPOMTh CEYEHME MHOTOTpPaHHUKA, H300paXkaThb
MHOT'OI'PAaHHHUKH, (UIYpbl W TOBEPXHOCTH BpalllEHUs, UX
CEYEHHUA, B TOM YHCJIE C MOMOLIBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE NPHUMEHSATHh CBOMCTBA TeOMETpUYecKux Guryp,
CaMOCTOSITENIbHO dbopMynupoBaTh OTIpe/IeTICHUS
U3y4aeMbIX (UTyp, BbIIBUTaTh THUIIOTE3bl O CBOMCTBAX H
NPU3HAKAX TEeOMETPUYECKHX (GUryp, OOOCHOBBIBATH MWIIH
ONpoBepraTh MX; yYMEHHE IPOBOAUTH KJIACCU(PHUKAIMIO
buryp 1o  pasiMYHBIM  TNpPU3HAKAM,  BBIIOJHSATH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHUAMHU: IUIOIIA/b
¢burypsl, 00beM (QUIypbl, BEIUYUHA YIJia, PACCTOSTHUE OT
TOYKM JI0 TUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMH,
paccTosiHue MEXAYy IUIOCKOCTSIMM, IUIOIIaJ b CcQepsl,
Iioniaab IOBEPXHOCTH NHpPaMUIbl, MHPU3MBI, KOHYCa,
WIMH/IpA, o0beM KyOa, IPSIMOYTOJIBHOT'O
napajjieNienunena, OUPaMUAbI, NPU3MBI,  LWIMHAPA,
KOHyCa, IIapa; yMEHHE HaXOJUTh OTHOIIEHHE OOBEMOB
moA00HBIX (puryp;

- yMETb CBOOOJHO ONEPUPOBATH MOHATHSIMHU: ABHKEHHE,




napajuleNbHBI TMepeHoCc, CUMMETpHsl Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHUE  MOA00OUS,
nofoOHble (UTYpbl; yYMEHHME paclo3HaBaThb paBHbIE H
mo00HbIE (UTYPHI, B TOM YHUCIIE€ B TPUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE HCIIOJIb30BaTh TI'E€OMETPUYECKHE
OTHOILICHHSI, HAXOAUTh TEOMETPHUECKUE BEIIMYMHBI (IJINHA,
yroJj, IJomaab, o0beM) NpH PEHICHUH 3a7ad U3 JPYrux
yueOHBIX IPEIMETOB U U3 PEabHOM KU3HU;

- yMeTb  CBOOOJHO  ONEPUPOBaTH  TMOHSATHUSMHU:
MPSIMOYTOJIbHAS CUCTEMa KOOPJAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOpDIAMHATHI  BEKTOpa, CyMMa  BEKTOpPOB,
MIPOM3BEICHNE BEKTOpA HA YHCIIO, Pa3JIOKEHHUE BEKTOpa MO
0asucy, CKaJIsIpHOE IIPOU3BENICHUE, BEKTOPHOE
NPOU3BEACHNE, YOl  MEXKIy BEKTOpaMH; yMEHHE
WCTIOJIb30BaTh BEKTOPHBI M KOOPAWHATHBIM METOJ JUIS
pEIIeHHs TEOMETPUYECKHX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX
IIPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpuna 2x2 u 3x3,
ONpeNeNnuTeNb  MAaTPULbl, TI'E€OMETPUYECKUN  CMBICI
OIIpe/IeIUTENS;

- YMeTb MOJENUpPOBaTh pealibHble CUTYallud Ha s3bIKe
MaTeMaTHKH;  COCTaBJISITH  BBIPAKEHHS, YypaBHEHWUS,
HEpaBEHCTBA W WX CHCTEMBl TI0 YCJIOBHIO 3ajayH,
UCCJIEIOBATh TOCTPOEHHBIE MOJENH C HCIOJIb30BAaHUEM
ammapara  anreOpbl, HHTEPIPETHPOBATH  TOITYYCHHBIN
pe3yibTaT; CTPOUTh MaTeMaTHUYECKUE MOJAETH C IMOMOIIBIO
reOMETPHUYECKUX MOHATUH U BEIMYMH, PELIaTh CBA3aHHBIE C
HUMH TNPaKTHYECKUE 3a/1a4M; COCTABJIATH BEPOSATHOCTHYIO
MOJIENIb M HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3yJbTar;
peliaTth MIPUKJIaIHbIE 3a/1auu CpeIcTBaMU
MaTeMaTUYeCKOro aHali3a, B TOM YHUCIE COLMAJIbHO-




HKOHOMHUYECKOT0 U (PU3UUECKOr0 XapakTepa;

- yMeHHE BbIOMpPATh MOAXOIAIIMNH METON JUIsl PELIeHUs
3aJla4M; [IOHUMaHUE 3HAYMMOCTH MAaTEeMATUKH B U3Y4YECHUU
NOPUPOJHBIX M OOIIECTBEHHBIX IPOIECCOB U SIBICHUIA;
YMEHHUE PACIIO3HABATh IIPOSBIICHUE 3aKOHOB MaTEMaTUKH B
HCKYCCTBE, YMEHUE IIPUBOJUTH NIPUMEPBl MATEMATUYECKUX
OTKPBITHM POCCUICKON U MUPOBOM MaTeMaTHYECKOW HAYKH

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC  CpEJICTBA
MIOKCKa, aHaim3a u
HWHTEPIIPETAIINH
nHpopmauu u
nH(POPMAIOHHBIE
TEXHOJIOTUHU TUTST
BBITIOJTHEHHUSI 3ama4
npodeccnoHanbHOM
JEeSATETbHOCTH

B o06macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:
-chopmMupoBaHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
IUAJIOTe  KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON
KYJbTYPBI
JIOIbMU Y MMO3HAHUS MUDA;

KaK CpEeACTBAa B3aUMOJCUCTBUSA MEKIY

- OCO3HAaHME LIEHHOCTH HAy4YHOH JAeATeNbHOCTH,
TOTOBHOCTb OCYILIECTBISATh MPOEKTHYIO u
MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U
B IpyIIIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JIEHCTBUSMU:

B) pabota ¢ nHpopMaIuei:

- BIIaJIETh HaBbIKAMHM TOJy4YeHHUS HWHGOpMalUU U3
NCTOYHHUKOB Pa3HBIX

THIIOB, CaMOCTOATECIBHO

OCYLIECTBIATh IOMCK, AHAJIN3, CHCTEMATH3alUI0 U
UHTEpIpeTannio MHGOpMAIMKM Pa3IMYHBIX BHIOB U

dbopM TpeCTaBICHNUS;

- yMeTh OIEPHPOBATh TMOHITHSIMH: pPANUOHAIbHAS
GyHKIMS, TIOKa3aTebHas (PYHKIHS, CTEIeHHAs (YHKIHS,
JorapupmMuIecKas byHKIHS, TPUTOHOMETPHYECKHE
byHkuyu, oOpaTHble (PYHKINUU; YMEHUE CTPOUTH rpaduku
M3YYEHHBIX  (DYHKIUH, rpaguku  mpu

HU3YUCHUU TMPOUCCCOB U SaBHCHMOCTCﬁ, npu peuCHUuU

HUCIIOJIB30BAaThb

3a/1a4 U3 IPyrux yu4eOHBIX MPEIMETOB U 3a7a4 U3 pealbHOU

KU3HU; BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH MEXIY

BCJIIMYHNHAMMU,

- yMeTh
TOXKJIECTBEHHOE

ONCprupoOBaTH IIOHATUAMU: TOXICCTBO,

npeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO,

PaBHOCUJIIBHOCTD

cucremMa ypaBHEHMH U
YpaBHEHUH, HEpPaBEHCTB H

HEpPaBEHCTB,
CHUCTEM,
panroHaIbHbIE,
norapupmMHuUecKue,

HppallOHAJILHBIC,
TPUTOHOMCTPHUYCCKUC

IIOKa3aTCIbHEIC,
CTCIICHHEBIC,

YpaBHCHUsA, HCPABCHCTBA W CUCTEMBI; YMETb pPEIIaTh

YpaBHCHHUsA, HEPABCHCTBA W CHUCTEMbI C IIOMOLIBIO

pPa3IMYHBIX MPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CUCTEMBl C TApaMeTpoM; NPHUMEHATh  YpPaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI Ul PELICHUS MaTeMaTHYECKUX

3a7a4u M 3a7a4d M3 pa3IMyHbIX 00JjacTell HayKH U pealbHOM




- cO37aBaTh TEKCTHI B Pa3IUYHbIX (hOpMaTax ¢ y4yeToM
Ha3HayeHus: WHQPOpMalMU U LENEBOM ayauTOpuH,
BbIOMpas ONTUMAaNbHYIO (OPMY TNPEICTABICHUS WU

BHU3YyalIu3aluu;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMaliK, €€ COOTBETCTBHE TIPABOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMaM;

- HCIIOJBb30BATb CPCIACTBaA I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCLICHUN
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u

OpraHU3aIlMOHHBIX 33]]a4 C COOJIIOJICHHEM TpeOOBaHUM
OPrOHOMHKH, TEXHHKH OE30MacHOCTH,
pecypcocOepeKeHus, MPaBOBBIX W ITHYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TaCHOCTH;

- BJIAACTH HABBIKAMH pPACIO3HABAHUA W 3alllUThI

THMT'NCHBI,

uHpopmauuy,  UHGOPMAMOHHOM  O€30MacHOCTH

JIUYHOCTH

KH3HU;
- yMeTh CBOOOZHO ONEpPHPOBATh MOHATHUSMU: IBHXKCHUE,
napajulebHBId MEPeHOC, CUMMETPHUS Ha IUIOCKOCTH U B
IPOCTPAaHCTBE, IIOBOPOT, IpeoOpa3oBaHue  MOAO0UA,
nogo0HbIe  (UTYPHI;

noo0HbIe (UTYpPBI, B TOM YHCJE B MPHUPOJE, UCKYCCTBE,

YMCThb paclo3HaBaTb PpPaBHLBIC U

apXUTEKType; YMEThb MHCIIOJIb30BaThb I'EOMETPUUECKUE
OTHOIICHHUSI, HAXOJIUTh TEOMETPUUYECKUE BETUUHUHBI (JJIMHA,
yroJ, IIolaas, 00beM) MpU pEHIeHUH 3aJad U3 JAPYrux

y‘Ie6HLIX npeaIMCTOB U U3 peaanoﬁ KHN3HHU

OK 03. IInanupoBarh u

peaT30BhIBATH
coOCTBEHHOE
npodeccuoHanbHOe u
JIMYHOCTHOC pasBUTHC,
MPEINPUHUMATETBCKYIO
ACATCIIBHOCTD B
npodeccnoHaNbHOMI
chepe, WCITOJIh30BATh

3HaHHA 110 TIPaBOBOM H
(buHaHCOBOW T'PaMOTHOCTH
B Pa3INYHBIX >KMU3HEHHBIX
CUTYyallUsX.

B obnactu AYXOBHO-HPAaBCTBCHHOTO BOCIIMTAHUSA:

--  chopMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUA,
STHYECKOTO MOBEICHHS,

- CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATH
OCO3HAHHBIE DEIIECHUS, OPUEHTUPYSACh HAa MOpPAJIBHO-
HPAaBCTBCHHBIC HOPMEI 1 IECHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOHYHBOTO OYIYIIEro;

- OTBCTCTBCHHOC OTHOLICHHUEC K CBOUM POAUTCIIAM U

IMOCTPOCHUC

(W) ApyruM 4YjieHaM CEMbHU, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEW CEeMEMHOMN
KU3HH B COOTBETCTBHU C TPAAMIMSIMH HApOJIOB

- YMCTb OHICpUPOBATH  IMOHATHUAMU: palnOHAJIbHBIC,

UppaluOHaIbHBIE, NOKa3aTelbHbIC, CTEIICHHBIE,
norapumMuyueckue, TPUTOHOMETPUUECKHE YpaBHEHHUS U
HCPAaBCHCTBA, UX CUCTCMEI,

- YMCETH OIICPHUPOBATE MMOHATHUAMU: MHOT'OI'PaHHUK, CCUCHUC
KyO,
nupamuia, Gurypa M MOBEPXHOCTH BpAICHHUs, LIIHHID,
chepa, cedeHus (UTypbI
Kacaromascss chepbl, IWIMHAPA,

IJIOMIaAb TMOBEPXHOCTH IHPAMUIBI,

MHOI'OrpaHHHKa, napajiiCjaCnuIca, npusma,

KOHyC, IIap, BpallCHUS,

MJI0CKOCT, KOHYcCa,
IIpU3MBI, KOHYCA,
MUAJTUHAPA, TI0MAIb cepbl, 00beM KyOa, TPsIMOYTOJIBHOTO

napajuiejienunesa, NUPaMHUABL, MPU3MBL,  HJIWHIPA,




Poccuu;
OBiagenue
NEUCTBUSIMU:

YHUBCPCAJIbHBIMU PETYIATUBHBIMU

a) caMOOpTraHU3alUs:
- CaMOCTOATENBHO OCYLIECTBIISTH IO3HABATEIBHYIO

NEeSTEIIbHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh U
(dopMynupoBaTh cOOCTBEHHBIE 3a/1auun B
0o0pa3oBaTeNbHON  JAEATEIBbHOCTH U KUIHEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbBHO  COCTaBJATh IJIaH  pEIICHUS
npoOiieMbl C  y4eTOM  HMEIOIIUXCS  PEeCypcoB,

COOCTBEHHBIX BO3MOXKHOCTEH U ITPEOYTCHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
crocoOcTBOBaTh  (OPMUPOBAHUIO U MPOSBICHUIO
IIUPOKOM DPYIUIIMA B Pa3HbIX O00JIACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIaTh CBOM 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCMOJIb30BaTh TNpHEMbl pe(leKCuu Uil  OLIEHKU
CHUTYalllH, BBIOOpA BEPHOTO pEILICHMUS;

- YMETh OLIEHUBATh PUCKH 1 CBOEBPEMEHHO MPUHUMATh
peIIeHus 0 UX CHUKEHUIO;

B) OMOLIMOHAJIbHBIN HMHTEJUIEKT, MpeArnoarauui
c(hopMUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIMHU, BKIIIOUYAIOLIEH CTPEMIIEHHE K
JOCTHXKEHUIO  LeIM M  YCHEXYy,

WHUIIUATUBHOCTb, YMCHUC I(Cf[CTBOBElTB, ucxoass Hu3

OIITUMU3M,

CBOMX BO3MOXKHOCTEH;
- DMIATHUM, BKIIOYAIONIEH CIOCOOHOCTh ITOHMMATh
SMOILIMOHAJIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €r0

KOHYCa, Mapa, YMCHHUC H306pa)I(aTb MHOI'OI'paHHUKH U
IMOBEPXHOCTHU BpalllICHUA, UX CCUCHUA OT PYKHU, C IOMOLIBIO
YCPTECIKHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB, YMCTH

pacrio3HaBaThb YMCThb

CUMMETPUIO B  IIPOCTPAHCTBE;
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

- YMETb OIIEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOPJHMHATHI BEKTOPA, CKAJISIPHOE MMPOU3BEICHUE, YTOJ
MEXy BEKTOPAMH, CYMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOJUTh C TOMOIIBIO U3YYEHHBIX
dbopMyI1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE

MCKAY ABYMS TOYKaMHU.




IIpru OCYILICCTBIICHNHN KOMMYHHUKAIHUH, CIIOCOOHOCTE K
COYYBCTBHUIO U COIICPEIKUBAHHIO,
- COIMAJIbHBIX HABBIKOB, BKIOYAarOIIUX CITOCOOHOCTH

BBICTpPAaUBaTh OTHOIIEGHUS C JPYITMMH JIHOJbMH,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh
KOH(JINKTHI
OK 04. DOdodexrusHo | JInunocTHBIC - YMEThb OIIEPUPOBATH MOHATUSAMU: CIyYaWHBIA OMNBIT U
B3aUMO/ICHCTBOBATH n Clly4ailHO€ COOBITHE, BEPOATHOCTb CIYYallHOIO COOBITHS;

pa6OTaTB B KOJJICKTHBC H
KOMaHJIeC

TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBbIKAMU Yy4e€OHO-HCCIIEIOBATEIbCKOM,
MPOEKTHOM U COIMANILHOM e TEIIbHOCTH;
MetanpeameTHbie

OBnaseHrne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICICTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTb:
WCII0JIH30BaTh

- IIOHUMAaTh u npeuMynicCTBa

KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEIM COBMECTHOM JIEATEIIBHOCTH,
OpraHM30BBIBATh U KOOPAMHHMPOBATH JIEUCTBUS IO €€
JOCTHIKECHUIO: COCTAaBJIATh j1aH JENCTBUH,

pacipeaciiarb pojiki € Yy4€TOM MHEHHUI Y4aCTHUKOB
06CY)K,Z[E[TB PE3YIbTAThI COBMECTHOM pa6OTLI;
- KOOpPAWHUPOBATHL M BBIIOJJHATH pa60Ty B YCJIIOBUAX

peabHOTO, BHUPTYAJIBHOTO W  KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBHS,
- OCYIIECTBJISATH  NO3UTHBHOE  CTPATETHYECKOE

MOBEACHHUEC B pPA3JIMUYHBIX CHUTyalludX, IMPOABIIATH

TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.
OBiageHue

YHUBEPCaIbHBIMU pEryasaTUBHBIMU

YMETh  BBIYUCISATH BEPOSATHOCTh C  HCIIOJb30BAHUEM
rpaUYeCcCKUX METO/IOB; MIPUMEHSITh (POPMYIBI CIIOKECHUS H
YMHOXEHHUSI BEPOSATHOCTEH, KOMOWHATOpHBIE (aKThl |
dbopMyInbl MpPU pEUICHUH 3a/1ay; OLIEHUBATh BEPOSTHOCTU
peaslbHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIy4aWHBIMH
BEJIMYMHAMU; YMEHHME NPUBOAUTH IPUMEPHI NPOSBICHUS
3aKoHa OOJIBIIMX YHCENl B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX

- YMETh CBOOOJIHO ONEPUPOBATH TOHITHSIMHU: CTEIECHb C
LEJBIM [OKa3aTeleM, KOpPEHb HaTypaJlbHON CTEIEHH,
CTENEHb C palMOHAIBHBIM TIOKA3aTENEM, CTENEHb C
JEUCTBUTEIILHBIM

aorapupm

(BeIIeCTBEHHBIM)
KOCHHYC H

IIoKa3aTcjieMmM,

quciaa,  CUHYC, TaHT'€HC
IIPOU3BOJIBHOTO YUCIIA;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMH: TIpaduk
¢byHkuyn, obpaTHass (QyHKUMSA, KOMMOO3ULIMS (DYHKIUH,
TuHeWHas (QYHKIUS, KBaapaTW4Has (YHKIHS, CTETICHHAs
GyHKIUS C LEeabIM MOKazareiaeM, TPUTOHOMETPUUYECKHe
byHKIHH, byHKIINH,
nokaszatenbHas M Jorapugmuyeckas (yHKIHH; YMETb

cTpouTh rpaduku (yHKIHUN, BBIIOIHATH MPEOOpa3OBaAHUS

oOpaTHble TPUTOHOMETPHUYECKHE




NEUCTBUSIMU:

') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- NpPUHUMATh MOTHUBBI W apryMEHTHl APYTUX JIOACH
IIPH aHAJIM3E PE3YJIbTATOB JACITEILHOCTH;

- IpHU3HABaTh CBOE MPABO U MPABO JPYTHX JIIOACH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHHMATh MHUP C TO3HIIHH
JIPYTOro 4enoBeKa

rpadukoB QyHKITHI;

- YMeTb HCIOJIb30BaTh I'papuKu (YHKUMH Ui U3y4EHUs
IIPOLIECCOB U 3aBUCUMOCTEN IPU PEIIECHUU 3a7a4 U3 IPYrux
y4eOHBIX TNPEAMETOB M M3 pEalbHOM JKU3HU; BBIPAXKATh
(dbopMyaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

- cBOOOJIHO OTIEPUPOBATH MOHATUSAMH: YETHOCTh (DYHKIIHH,
NEPUOIMYHOCTh  (DYHKIIMHM, OTPAaHMYCHHOCTb (DYHKIUH,
MOHOTOHHOCTb ¢byHKuMY, IKCTPEMYM byHKLUY,
HauOoJplllee M HauMEHbIEE 3HAUYEHUS (QYHKUUM Ha
IPOMEXKYTKE; YMETh MPOBOJUTH UCCIIEI0BaHUE (DYHKIINH;

- YMETb UCHOJb30BATh CBOWCTBA M rpaduxu GyHKIMM 11
pellIeHNs] YPaBHEHMM, HEPABEHCTB U 3aja4d C IlapaMeTpaMy;
n300paxkaTb HAa KOOPJAMHATHOM IUIOCKOCTH MHOXECTBA
peLIeHU YpaBHEHH, HEPABEHCTB U UX CHUCTEM.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON
JUCHUIIIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

Bupa yueOHoii padoThl O0Bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMbl TUCITHIIJIMHBI 340
BT. ..
JICKITUU 100
MIPAKTUYECKHE 3aHATUS 170
CamocrosiTesibHasi padoTa 00y4alOUINXCH 64
IIpoMeskyTOUHASI aTTECTAIUS: (3auem, IK3AMeH) 6




2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

HaumeHoBaHue pa3iesioB U TeM Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHoHAIBLHO- Oo0bem Koani
OPHEHTHPOBAHHOE), TA00PATOPHbIE U NMPAKTUYECKHUE 3AHATHS, IPUKJIATHON aKkaja. | KOMIeTeHUH
MOAYJb (IPH HAJIMYMH) 4acoB
T 2 3 4
1 cemecTp
Pazjen 1. [loBTOpeHHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18
Beenenue MareMaTuka B HayKe, TEXHUKE, IPAKTUYECKOU nedarenpHocTu. Llenu u 3anaun
M3YYEHHUs MaTeMaTHKU Ipu ocBoeHuu cnenuanbaoctei CIIO. 2
OcCHOBHOe co/Iep:KaHue 8
Tema 1.1. IlosTOpenne Kypca ;:(?I:Z:::S:koe obyenne:
MaTe€MaTUKU OCHOBHOW LIKOJIbI .
Yucna u Bbruucienus. OcHoBHble moHATUA. [IpeoOpa3oBaHue BbIpaKEHUH IO
dbopMynaM COKpaIIEHHOTO YMHOXKEHHUSI. 4 OK 01
VYpaBHeHus u HepaBeHCTBAa. CHCTEMbI YPaBHEHUM U HEPABEHCTB. OK 02
Oyukiun u ux rpaduxu. CroiicTBa GyHKINU. 8§ 82
IIpakTuyeckoe 3ansiTue Ne 1:
JleiicTBHS HAl TOJOKUTENBHBIMU M OTPULIATENBHBIMHU YHCIaMH, OOBIKHOBEHHBIMU U
JecATUYHBIME Apo0simu. [IporienTHbIe BhunciaeHus. [IpocTeie mpoeHThI, pa3Hbie 4
CIOCOOBI MX BBHIYHUCIICHHUS.
Pemenue ypaBHeHUM pa3InyHOrO BUAA, HEPABEHCTB M CCTEM HEPABEHCTB.
Bxoonaa konmponvnas paboma 2
CamocrosiTesibHAs padoTa 00y4arOIIMXCH: 6
BrinosHeHne TBopueckoro 3ajaHus (CoOCTaBlIeHHE KPOCCBOP/Ia)IIo TeMaM pasjiena
Pa3nea 2. Kopun u crenenu. UppanuonajibHble ypaBHEHUs! 20
OcHOBHOE cojiepKaHue 4
B TOM YHCJIe: OK 01
Tema 2.1. HOHS[TI/IenKOpHH. OyHKIIUN TeopeTnueckoe obyuenue 2 OK 02
y= \& IToHsTHE KOpHA N-0M CTENEHU U3 IEUCTBUTEIBHOrO uncna. OyHkuuu y = n& HuX 8§ 82
cBoricTBa U rpaduku. CBOMCTBA KOPHEH CTETICHH N.
2

IIpakTHyeckoe 3ansaTHE No2:




[TpeobpazoBanre UppaoOHaIbHBIX BRIPAKEHUN C TOMOIIBIO GOpMYI

OcHOBHOe coJepKaHne 6
B TOM YHCJIe: OK 01
Tema 2.2. VppaunoHaibHble TeopeTnueckoe o0yuenue 2 8[5 8%
YpaBHCHUA WppauroHanbHble ypaBHEHHs. PaBHOCUIBHOCTD HPPALIMOHAJIBHBIX YPABHEHHUM. OK 04
IpakTHyeckoe 3aHsATHE Ne 3: 4
Pemenue nppanroHanbHbIX YpaBHEHH
OCHOBHOE COJIepKaHUe 4
B TOM 4HcJIe:
Tema 2.3. TloHsITHE CTEIICHHU. Teopernyeckoe o0yueHue 2
Caoiictsa creneHu. Crenennas CreneHu ¢ palMuOHaJIbHBIM U AEWCTBUTEIbHBIM [TOKA3aTEIEM, UX CBOMCTBA.
yHKIHS Crenennble QyHKINU, NX CBOMCTBA U rpaduKu OK 01
IIpakTHyeckoe 3ansaTHE Ne 4! 2 8§ 8§
[TpeobpazoBaHre CTEIEHHBIX BHIPAKEHUN OK 04
Konmponvnas paboma no pazoeny 2
CamocrosiTesibHast paboTa 00y4arOIIMXCH: 4
BeinonHenue TBOpYECKOro 3aaHus (cocTaBiaeHne Tadiuibl GopMy)no TeMaM pasjena
Paznen 3. lloka3zarenbnas gynkuus. [lokasaresbHble ypaBHeHHsI H HEPABEHCTBA 20
OcHOBHOE cojiep:KaHue 4
B TOM 4HcJIe:
Teopernueckoe o0yueHue 2
Tema 3.1. IlokazarensHas Qyukmus, | [lokazarensHas QyHkius u ee cBoiicTBa. [loctpoenue rpadukoB mokazaTenbHON OK 01
ee CBOICTBA. byHKLIMH OK 02
IIpakTH4eckoe 3ansaTHe Ne S: 2 8? 8431
[Toctpoenue u ureHue rpadukoB nokasarenbHON GyHKIMH. [IpeodpasoBanus
rpauKoB
OCHOBHOE coiepsKaHHe 8
B TOM 4HCJI€:
Tema 3.2. [loka3zarenbHbie 5 Te(;)peTn:eceKoe obyucHue > OK 01
ypaBHEHHUS, CHCTEMBbl YpaBHEHUH U —
HepaBEHCTBA [TokazarenbpHbIe ypaBHEHUS. BUabI MOKa3aTeNbHBIX YPaBHEHUHN U CIIOCOOBI X OK 02
pemennst. OCHOBHBIE TEOPEMBI O PABHOCHIIBHBIX TTEpPEeX0/iaX B ypaBHEHUsX. [IpuHIwm 85 82

pPCICHUS TOKA3AaTCIbHBIX CUCTCM ypaBHCHI/Iﬁ




[TokazaTenbHble HepaBeHCTBa. OCHOBHBIE TEOPEMBI O PABHOCHIIBHBIX MIEPEX0/1ax B
HEPaBEHCTBAX.

IIpakTnueckoe 3ansitue Ne 6:

Pemenue nokasarenbHbIX ypaBHEHUN METOJIOM YPaBHUBAHUSI MTOKa3aTeNEH
Pemenne nokas3aTesnbHbIX YPABHEHHI METOJIOM PA3JIOKEHUS HA MHOKUTEIH,
BBEJICHMS HOBOW IIEPEMEHHOU

Pemenue nokaszareiabHbIX YpaBHEHHUH (PYHKIMOHATBHO-TPAPUUECKIM METOI0M
Pemienne nokasareabHbIX HEPABEHCTB

Koumponvnasa paboma no pazoeny

N

CamocrosiTesibHas padoTa 00y4YarOIIUXC:
BrlInoiHEHHE TBOPYECKOT0 3a4aHus (BBINOJHEHUE I'padruecKoi padOThI)II0 TEMaM pasjieiia

Pasnen 4. Jlorapugmel. Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypapBHeHUs1 1 HEPaAaBEHCTBA

26

Tema 4.1. Jlorapudm u ero cBoiicTBa

OcHoBHOE CoICpPKaHuE

B TOM 4YHucCJI€:

TeopeaneCKoe oﬁyqelme

Jlorapudm. CpoiicTBa oraprudmMoB. JlecITHIHBIE M HATYpaTbHBIC JIOTAPU(MBI.

[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH.

IIpakTuyeckoe 3ansitue Ne 7:
Pemenue 3a1au Ha npeobpa3zoBaHue, BBIYUCICHNE U CPABHEHHUE JIOTapU(PMUUECKUX
BBIPKCHUI»

OK 01
OK 02
OK 03
OK 04

Tema 4.2. Jlorapudmuyeckas
byHKIHISA

OcHoBHOE conep:kaHue

B TOM YHCJIE:

TeopeTnueckoe o0ydyeHue

Jlorapugmuueckas QyHKIUS U €€ CBONCTBA

IIpakTH4yeckoe 3ansitue Ne 8:
[Toctpoenue u urenue rpapukos Jorapupmudeckoi Gpynkimu. IpeodpazoBanus
rpadukoB

OK 01
OK 02
OK 03
OK 04

Tema 4.3. Jlorapudpmuueckue
YpaBHEHHUS, CUCTEMbI YpaBHEHUH U
norapuMuIeCKrue HEPABEHCTBA

OcHoBHOE coep:kaHue

10

B TOM YHCJIE:

TeopeTnueckoe o0yueHue

[Tonsitue norapudmMudeckoro ypaBHeHUss. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX
MIEPEXO0J0B B YPABHEHUSX

OCHOBHBIE METOJIbl PELIEHNUs JOrapu(PMUUECKUX YpaBHEHHH: PYHKIIMOHAIBHO-

OK 01
OK 02
OK 03
OK 04




rpaduueckuii, METOJ] MOTEHIIMPOBAHUS, METOJ BBE/ICHUS HOBOM MEPEMEHHOM.

Jlorapugmuueckue HepaBeHcTBa. CrocOObI pemeHust JorapuGMUIecKux
HepaBeHCTBAa. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX MIEPEX0/I0B B HEPABEHCTBAX

IIpakTHyeckoe 3ansaTHe Ne 9: 6
Pemenue norapupmuueckux ypaBHEHUIH METOA IOTEHIIMPOBaHus, Pemenue
norapupMHUECKUX YpaBHEHHUI METOJ BBEICHUSI HOBOW TIepeMeHHO# Pemenue
cucTeM JiorapuMuueckux ypaBHeHuil Pemenue norapudMuyeckux HepaBeHCTB
pa3IMyYHbIX BUJOB
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJlep:KaHKe (CoepKaHNe MPUKJIATHOTO 2
Tema 4.4. Jlorapupmsl B ipupoze u Moty 1s1) 5 OK 01
TeXHIKe IIpakTH4eckoe 3aHATHE NPOPECCHOHATBHO-OPHEHTHPOBAHHOIO COACP/KAHMSA: OK 02
[Tpumenenune norapudma. Jlorapupmudeckas cmpaiib B IpUpoe. OK 03
Eemaremarnueckue cBOMCTBA OK 04
Konmponvnas paboma no pazoeny 2
CamocrosiTesibHasA padoTa 00y4YalOIIUXCH: 4
ITonroToBka cooOLIEHUI IO TEMaM pa3jiena
Pa3nes 5 YpaBHenusi u HepaBeHcTBa. CuicTeMbl YpaBHEHMI H HEPABEHCTB 14
OcHOBHOE cofiep:KaHue 8
B TOM 4HcJIe:
Tema 5.1. OOmue METOIBI pelICHUS TeopeTnueckoe 00ydeHne 2
ypaBHEHUH H HEpAaBCHCTB. | OCHOBHbIE TEOPEMBI O PABHOCHJIBHBIX [IEPEX0/IaX B YPaBHEHUSIX U HEPABEHCTBAX. OK 01
PaBHOCcunbHOCTE  ypaBHeHWl 1 | OGIKe METO bl pellieHHs ypaBHEHUH Pa3IMuHOro BUJA. Ollg 8§
HEPaBEHCTB OO0111e MeTOIbl pelIeHUs] HEPaBeHCTB PA3JIMYHOr0 BUa. MeToa HHTEpBaIoB 8 K 04
IIpakTuyeckoe 3ansiTue Ne 10: 6
PeuieHne ypaBHEHUN U HEPABEHCTB
IIpodeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE (COLePKAHUE TPUKIIATHOTO 2
Tema 5.2. CocTaBiieHUE U PEIICHUE Moysi)
npoecCuOHANBHBIX 3aj1au C
TOMOII[BIO YPaBHEHMil IIpakTHyeckoe 3aHsAATHE NPO(eCcCHOHATBHO-OPHEHTHPOBAHHOIO COAECPKAHMSA: 2 OK 01
Pentenne TeKCTOBBIX 3a/1a4 NPOPECCHOHATBHOTO COACPIKAHUS OK 02
CamocTrosiTeJIbHAsi padoTa 00yYAIOIIMXCS: 4 OK 03
CocraBieHne KOHCIIEKTA 10 TeMaM paszeia OK 04
Pa3nes 6. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHkuuu. TpuroHomerpuyeckne ypaBHeHus U 42




HEpPaBEHCTBA

Tema 6.1. Tpuronomerpuueckue

OcHoBHoOe coep:kaHue

B TOM 4YHucCJI€:

TeopeaneCRoe oﬁyqe}me

Panuannas mepa yrna. [IoBOpoT TOUKM BOKPYT Hayasia KOOpMHAT.

(yHKLUHU IPOU3BOJIBHOIO yIJa, Onpeznenenue cUHyca, KOCUHYCA, TAHI€HCA U KOTaHIeHCA. OK 01
uncna. PajquanHas v rpajyCHas MEpa | 3paku TPUTOHOMETPHUECKHX (DYHKIHIT 3aBHCHMOCTH MEXKLY CHHYCOM, KOCHHYCOM, OK 02
yria TAHI'€HCOM M KOTaHI'€HCOM OJHOT'O M TOTO YK€ YyIJla 8115 82
I[IpakTuyeckoe 3ansiTue Ne 11:
OnpezneneHue paguaHHON U TpalyCHON Mephl yria. TpuroHomerpudyeckue GyHKIUN
IIPOU3BOJILHOTO yTJjla, YUCIIA.
OCHOBHOE cO/Iep:KaHue
B TOM 4HcJIe:
Teopernueckoe o0yueHue
OCHOBHBIE TPUTOHOMETpUYECKHUE TOXAecTBA. DOpMYyIIbl IPUBEIECHUS.
@Dopmyiibl c10kKeHUs U GOpMYJIbl IBOWHOTrO yria. @opMyJibl OJOBUHHOIO yIJIa.
Tema 6.2. GOPMyJTb TPHIOHOMETPHH [TpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U 81; 8%
IIPOU3BENICHUS B CYMMY. OK 03
IIpakTyeckoe 3ansaTue Ne 12: OK 04
Pemenue 3ananuii ¢ npuMeHEHNEM OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKIAECTB,
bopmyn mpUBEICHUS
[Ipeo6pa3oBanue MpoOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHHI ¢ TOMOIIbIO
(bopMyN TPUTOHOMETPUHU
OcHoBHoOe coiep:kaHue
B TOM 4HcJIe:
Teopernueckoe o0yueHue
Tema 6.3. TpuroHomeTpuyeckie TpHFOH(iMeTPquCKHe (by}mupm. OO6nactp ornpeeseHus 1 MHOXKECTBO 3HAYEHUN OK 01
S—— ¢bysk1mil. Y¢THOCTH, HEYETHOCTD, TEPUOTUYHOCTh (PYHKIIMH. OK 02
Crioco6sb1 3a1anust pyHKIMil. CBOMCTBA U rpadUKH TPUTOHOMETPUYECKUX (PYHKIUH. OK 03
OK 04

[IpeobpazoBanue rpadukoB TpuroHoMeTpudeckux GpyHkiuii. O6paTHbIe
TpuroHoMmerpuueckue GyHkuuu. Vx cBoiictBa u rpaduku.

IIpakTnyeckoe 3ansaTue Ne 13:




Cxartue 1 pacTshKeHHEe Tpa@UKOB TPUTOHOMETPUYECKUX (PYHKIUH.
IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUIECKUX (DYHKITUHA

OCHOBHOE CO/Iep/KAHUE 12
B TOM 4HcCJIe:
Teopernueckoe o0yueHue 4
ApKcUHYC, apKKOCHUHYC, apkTaHreHc uwucina.llpocreiiiine TpuroHomerpuieckue
ypaBHEHUS
Tema 6.4, TpUroHOMETpUYECKHE VYpaBHeHUs, CBOISAIIMECS K KBaJpPaTHBIM, PEIIaeMble Pa3IOKEHUEM Ha MHOKUTEINH, OK 01
ypaBHEHHS U HEPABEHCTBA OJIHOPOJHEIE. OK 02
[Tpocreiimume TpUroHOMETpUUECKHE HEPABEHCTBA OK 03
OK 04
I[IpakTuyeckoe 3ansaTue Ne 14: 8
Perenne nmpocTelnx TpPUTrOHOMETPUYECKUX YPaBHEHUN
Pemenne ypaBHeHM, TPUBOAUMBIX K KBAIPATHBIM, PEIICHUE OJHOPOIHBIX
TPUTOHOMETPHUECKUX YPABHEHHIH.
Penienne TpUrOHOMETPUYECKUX HEPABEHCTB
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKAHME (COAep/KaHNe TPUKJIATHOTO 2
Tema 6.5. Onncanue MO/1yJIs1)
IPOHU3BOACTBCHHBIX IPOLIECCOB C IIpakTH4yeckoe 3aHsATHE NPO(eCCHOHAIBHO-OPUEHTHPOBAHHOIO COACPKAHUA: 2 OK 01
TMOMOIIBO TPaQUKOB ByHKIHA Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUECKUX (QYHKIMI B MPOPECCHOHATBHBIX 815 8§
3ajauax OK 04
Konmponvnas paboma no pazoeny 2
CamocrosiTesibHas padoTa 00y4YarOIIUXCS: 6
[ToaroroBka npe3eHTalMii 110 TeMaM paszena
2 cemecmp
Pasnen 7. KomiuiekcHble Yyncia 6
OcHOBHOE cojiepKaHue 4
B TOM 4YHcJIe:
Tema 7.1. Kowmmiecusie uucna, Ezzgi;gjci)cl\z?;e?cgi‘;:: I:Ineilcna Mo ) i oK
JeHCTBHS C HIMMU. . Moaysb 1 apryMeHT KOMIUIEKCHOTo yrcia. dopma OK 02
3aMUCH KOMIUIEKCHOTO YK CIIa(TeOMETpUYECKasi, TPUTOHOMETPUIECKas, OK 03
anreOpanyeckast). ApupmeTnyeckre AeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU OK 04
2

IIpakTnyeckoe 3ansitue Ne 15:




‘ Brimonaenue PACUCTOB C IOMOIIBIO KOMIIJICKCHBIX YHCCII.

CamocrosiTesibHast pa0oTa 00y4arOIIMXCH:
IToaroroBka cooOmIeHNi Ha TeEMe pas3jena

Pa3nea 8. IlpousBogHas GyHKIMH U ee IPUMEHEHHUE

38

OCHOBHOe co/Iep:KaHue

B TOM 4YHCJIC:

TeopeaneCRoe oﬁyqe}me

Tema 8.1.11lousTHe ITocnenoBarenpHOCTH. YHCI0Bas MOCIEI0BATEIBHOCTD, CIIOCOORI €¢ 3aJaHus U
ITOCTICA0BATEILHOCTH cBoiicTBa. [loHATHE O Mpenelie MOCaeI0BATEIIbHOCTH.

IpakTnyeckoe 3ansiTue Ne 16:
Brruucnenue npenenoB nocinenoatenbHocTel. [Ipeaen Gpynkiuu Ha
6eckoneunoctu. [lpenen GyHkmu B TOUKe.

OK 01
OK 02
OK 03
OK 04

OcHoBHOE CoICpPKaHuE

12

B TOM 4YHucCJI€:

TeopeaneCKoe oﬁyqelme

Onpenenenue npousBoHou. [IpaBuiia u Gpopmynsl auddepeHurpoBanus.

Tema 8.2 TIponspoxnas. IIpasua [Tpon3BOHBIE OCHOBHBIX dJI€MEHTAPHBIX (QYHKIMMA. OnpeeneHne cloXHOu
g depeHInpoBaHHUsL. ¢ynkuuu.IIponsBoaHas cinoxxHoi GpyHKIMM

I'eomerpuaeckuii u (bI’BH‘jeCKHfI ['eomeTprueckuii 1 GU3NYECKUIl CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHON K
CMBICJI IPOU3BOAHOMN rpauKy GyHKIHK

IIpakTyeckoe 3ansaTue Ne 17

Haxosxaenue npon3BoiHON pa3inyuHbIX (YHKIUI U €€ 3HaYeHUI B TOUKe
HaxosxneHne npon3BoJHON CIIOKHON (DYyHKIIUU

CocTaBiieHH€e ypaBHEHUs KacaTelnbHOU K rpaduky QyHKIIUU

OK 01
OK 02
OK 03
OK 04

OcHoBHOE coep:kaHue

14

B TOM YHCJIE:

TeopeTnueckoe o0yueHue

UccnenoBanme GyHKIINM HAa BO3pAacTaHUE U YOBIBAHHE C TIOMOIIBIO TTPOU3BOTHOM.

Tema 8.3. NccienoBanue KI[HUH C
a byHx VccnenoBanne pyHKIIMH HA DKCTPEMYMBI

MIOMOUIBIO IPOU3BOJHON — —
Haxoxnenue HanOonblero 1 HauMeHblIero 3HaueHuil Gpynkuuii. Mccnenosanue

GyHKIMI 1 TOCTpOoeHHe IrpaduKoB

IIpakTyeckoe 3ansaTue Ne 18:
HccnenoBanue (yHKIMH C IOMOULIBIO MPOU3BOAHOM Ha BO3pacTaHue, yObIBaHHE

OK 01
OK 02
OK 03
OK 04




byHKIHHA
Pemenue 3a1au Ha HAXOXKIACHUE TOUEK IKCTPEMyMa
HaxosxieHre HanOoJIbIIero, HAMMEHBINETo 3HAYCHUS ()YHKIIHH

IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJlep:KaHMe (ColepKaHNe NPHUKJIAHOTO 2
Tema 8.4 Haxoxnenue MO/1YJIfA)
ONTHMAJILHOI'O PpE3y/ibTaTa ¢ IIpakTHyeckoe 3aHATHENPOPECCHOHATILHO-OPUEHTHPOBAHHOTO COAEPKAHMS: 2
TIOMOILBIO IIPON3BOHON B ITpuMepsl HCHIOIB30BAaHUS TPOM3BOAHOM JUISl HAXO0KIECHUS HAMIy4ILIero pelieHus B
NPAaKTUYECKHX 3a/1a4ax OK 01
IIPUKJIAIHBIX 3a]a4ax. OK 02
5 OK 03
Konumponvnasa paboma no pazoeny OK 04
CamocrosiTesibHasA padoTa 00y4YalOIIUXCH: 4
BrinonHeHue TBOpUECKOro 3aaHus (COCTaBlIEHUE KPOCCBOP/Ia) 110 TEMaM pas3felia
Pa3zzen 9. llepBoo6pasnasi 1 MHTerpaJ 20
OcHoBHoOe coep:kaHue 8
B TOM 4HcJIe:
. | Teopernyeckoe o0yuenue 4
Tewa 9.1. [owstue nepsoodpasmoit IT Il; OpaszHas ¢} IZK un. [TpaBuia Hax0XJ1eHHUs NEPBOOOPA3HBIX ooy
¢yskun. [IpaBuna HaxoXKACHUS CpBOOLpa3 YHKIAH. 2P OXAC €pBoobpa3 OK 02
Tabmuna Gopmyn HaX0XKJISHUS IEPBOOOPa3HBIX OK 03
IIpakTuyeckoe 3ansaTue Ne 19: 4 OK 04
Beruucnenue nepBooOpa3Hoi Juist JaHHON QyHKIMH
OcHoBHoOe coiep:kaHue 4
B TOM 4HcCJIe:
. TeopeTnueckoe o0yueHue 2
Tema 9.2. HeonpeneneHuslit u = OK 01
R [TonsiTne HeonpeneneHHoro uHrerpaia. [lonsaTHe onpenenéHHOro HHTErpaa.
OTpe/ieNIeHHbI HHTETPaIbI. r u . q Toii6 OK 02
®opmyna Hototona-JleiiGnuua €OMEeTpHUECKH onpenenenHoro nurerpana. ®opmyna Hetorona— Jlelibuua OK 03
IIpakTyeckoe 3ansaTue Ne 20: 2 OK 04
Haxoxnaenue miomanu ¢Gpuryp, orpaHU4eHHbIX TUHUSIMH.
Brlunciienue onpeneaeHHoro HHTerpaia.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (ColepKaHNe MPUKJIAHOTO 2
Tema 9.3. Onpenesennsiii uurerpan | MOAYI)
B KU3HHU IIpakTH4eckoe 3aHsATHE NPOPECCHOHATBHO-OPHEHTHPOBAHHOIO COACP/KAHMSA: 2 85 8%

Pemrenne 3aaa4 Ha IPUMCHCHUEC UHTCIpaia IJIsd BIYUCICHUA q)HSI/I‘ICCKI/IX BCJIIMYHH U

OK 03




OK 04

IIomanaeu
Koumponvnasa paboma no pazoeny 2
CamocrosiTesibHas padoTa 00y4YarOIIUXC: 4
IToaroroBka coobuieHuii Mo TeMam pasjena
Pasnen 10. MuoskecTBa. 10
OcCHOBHOE cojIepKaHue 4
B TOM 4HcCJIe:
Tema 10.1. Muoxectsa. Onepauuu | Teopernveckoe o0yvenue 2 OK 01
HaJl MHO>KECTBaMU [Torsitme MHOXKecTBa. [lomMHO)ecTBO. Oriepanuu ¢ MHOKECTBAMHU OK 8§
INpakTuyeckoe 3ansaTue Ne 21: 2 8§ 04
Onepanuu ¢ MHOXKecTBamMu. J{narpammel Ditepa-Benna
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (coep:KaHNe MPUKJIATHOTO 2 OK 01
Tema 10.2. [I[pumeHeHre MHOXKECTB MOJyJ1%) OK 02
IIpakTHyeckoe 3aHsATHE NPO(eCcCHOHATHHO-OPHEHTHPOBAHHOIO COEPKAHMSA: 2 OK 03
Pemenue npukia HbIX 3a1a9 OK 04
CamocrosiTesibHas padoTa 00y4YarOLIUXC: 4
[TonroToBKa COOOIICHMIA IO TEMaM pa3jiena
Pa3nen 11. D1eMeHTHI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH 22
OcHOBHOE cojiep:KaHHe 4
B TOM 4HcJIe:
Tema 11.1 Teopernueckoe o0yueHune 2 OK 01
OcCHOBHBIE IOHATHS U TIPaBUIIa KOMOMHATOPUKH. OK 02
OcHOBHbIE TOHATHS KOMOMHATOPUKHU
KoMOuHaTOpHBIE COSAMHECHHS: pa3MEIICHIS, TIEPECTAHOBKH, COUCTaHUS. OK 03
IpakTuueckoe 3ansiTue Ne 22: 2 OK 04
Pemenue 3a1a4 Ha npruMeHeHne GopMys KOMOMHATOPUKHU
OcHOBHOE cojiepKaHue 4
B TOM 4HCJI€:
Tema 11.2 Teopernyeckoe 00yuenune 2 OK 01
. [TonsiTrie cOOBITHS, BUIIBI COOBITHI, BEPOSITHOCTh COOBITHS. CI0KEHUE  YMHOKEHUE OK 02
CoOpITus. BeposTHOCTH COOBITHIA . .
BeposTHOCTEH. TeopeMbl YMHOKEHHSI M CIIO’KEHUS BEPOSITHOCTEH OK 03
2 OK 04

IIpakTyeckoe 3ansaTue Ne 23:
Pemienue 3a1a4 Ha BBIYHMCIIEHUE BEPOSITHOCTU IO (hOpMyTIaM




IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MOTYJIs1)

Tema 11.3. BeposiTHOoCTh IIpakTnyeckoe 3ansiTue NPodeccHOHAIBLHO-OPUEHTHPOBAHHOIO COIEPsKAHUS: 2 OK 01
B IpOoQeCCHOHATBHBIX 3a7adax OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE 8[5 8%
omnpezeneHue BepossTHocTU. O1leHKa BEPOSTHOCTU COOBITHS OK 04
OCHOBHOE COJIep/KAHUE 4
B TOM 4HcCJIe:
Teopernueckoe o0yueHue 2
Tensa 11.4. Snemenrst [IpencraBienue JaHHBIX, FeHEpaIbHAsE COBOKYITHOCTh, BHIOOPKA. OK 01
MAaTEMaTHYECKOM . i > OK 02
CTATHCTHKH Bapuanuonnsiii paa. [lonuron yactot u ructorpaMmma. CTaTUCTHUECKHE OK 03
XapaKTePUCTHUKU psijia HAOII0JaeMbIX TaHHBIX OK 04
IIpakTyeckoe 3ansaTHe Ne 24: 2
Haxox1eHne 4icioBbIX XapakKTEPUCTUK BAPUAIIMOHHOTO psJa
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJleP:KaHMe (coaep:KaHue TPUKJIATHOTO 2
Tema 11.5 MOJYJIsT)
TaGnuue! u fuarpammsel Ha npaktuke | [IpakTuyeckoe 3ansiTne NpogecCHOHATbHO-OPHEHTHPOBAHHOIO COIEPIKAHMSA: 2
[TepBuunast 00pabOTKa CTATUCTUYECKUX AAHHBIX. | padrueckoe ux mpecTaBicHue. OK 01
Koumponwvuaa paboma no pasoeny 2 85 8%
CamocrosiTesibHas padoTa 00y4arOIIMXCH: 4 OK 04
[TonroToBka cooOIIEHUI IO TEMaM pa3Jiena
Pa3nea 12. 'eomerpus. Ilpsivbie 1 NJI0CKOCTH B POCTPAHCTBE 24
OcHOBHOE cofiep:KaHue 2
B TOM 4HcJIe:
Teopernueckoe o0yueHue 2
Tema 12.1. Tcomerpus Ha HOBjOpCHHe Kypca T€OMETpUH OCHOBHOW INKOJIbI. Buasl mimockux ¢uryp, ux OK 01
1OCKOCTH CBOWCTBA U ILJIOIIA[b. OK 02
ITIpodeccHonaibHO-OPMEHTHPOBAHHOE COEPKAHME (COAePKaHNe NIPUKJIATHOIO 2 OK 03
Moy.ist) OK 04
2

IIpakTHyeckoe 3aHsATHE NPO(PecCHOHATBHO-OPMEHTHPOBAHHOIO CO/IePKAHUS:
[IpakTHKO-OpHEHTHPOBAHHBIC 33/1a41 B Kypce F€OMETPHUHU Ha TNIOCKOCTH




OCHOBHOe co/Iep:KaHue

B TOM 4YHCJIC:

Teopernyeckoe o0yueHue

o Tema 12.2. ITpenmer crepeomerpun. OCHOBHBIE OHATHS (TOUKA, IPSIMast, IJIOCKOCTb, OK 01
CHOBHBIC MOHATH CTCPCOMETPUH. | 10 crpanctBo). Ilepecexaromuecs, NapaIeIbHble H CKPEIMBAIONIHECS MPSMBIE. OK 02
PacnionoxxeHnue npsmsIx U 0 b OK 03
IIOCKOCTEI CHOBHBIE IIPOCTPAHCTBEHHBIE (DUTYPBHI.
IpakTuyeckoe 3anaTue Ne 25: OK 04
AKCHOMBI CTEPEOMETPUU U HEKOTOPBIE CIIEICTBUS U3 HUX. B3aumHoe pacnonoxenue
JIBYX NPSIMBIX B IPOCTpaHCTBE. B3auMHoe pacnonokeHue npsiMoi U MI0CKOCTH.
OcHoBHOe coJepKaHue
B TOM 4HcJIe:
Tema 12.3 Teopernueckoe o0yueHue
§ = i OK 01
TlaparesHOCTS IPAMBIX, TIPAMOIL 1 [TapanmienbHOCTH NPSAMOI U IUIOCKOCTH B3aumHoe pacroyiokeHne mio0CcKoCTe. OK 02
. [TapannenbHOCTh MIIOCKOCTEN
IUIOCKOCTH, INIOCKOCTEMN - OK 03
IIpakTuyeckoe 3ansaTue Ne 26: OK 04
Pemenue 3a1au Ha IpUMEHEHUE TEOPEM MAPaIEIbHOCTH IPSMBIX, IPSIMBIX U
IIJIOCKOCTEN
OcHoBHOE coaepKaHue
B TOM 4HcJIe:
Teopernueckoe o0yueHue
[lepniengukynspHeie npsiMble. [Ipu3HaKk neprneHIUKyIIPHOCTH NMPSAMOM U TUIOCKOCTH.
Tema 12.4. [lepneHIuKynsIpHOCTD .
3 [lepnienauKyngpHbIE IOCKOCTH. [IpU3HAK MEPIEHAUKYISIPHOCTH IIOCKOCTEH. YTOoI OK 01
IIPSIMBIX, IPSIMON U IJIOCKOCTH, . OK 02
B MeX1y OpsMOW M IIockocThio. Ileprnenaukynsp um HakioHHass Teopema o Tpex
II0CKOCTEHN OK 03
NEePIEeHIUKYIIApax. OK 04
IIpakTu4yeckoe 3ansaTue Ne 27:
Pemenne 3a1ay Ha MpUMEHEHHE TEOPEM MEPHEHAUKYIIPHOCTH MPSIMbIX, MPSAMBIX U
IIJIOCKOCTEM.
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (Coiep:KaHNe MPUKJIATHOTO OK 01
Tema 12.5. MOy 151) OK 02
IIpakTHyeckoe 3aHAATHE NPOECCHOHATBLHO-OPHEHTHPOBAHHOIO COAECPKAHMSA: OK 03
[TapannenbHOE TPOEKTHPOBAHUE OK 04

[TapannenbHOE MPOEKTUPOBAHKE U €r0 CBOKCTBA. B3anMHOe pacnonoxxeHue
MPOCTPAHCTBEHHBIX QUTYD




Koumponvnasa paboma no pazoeny

N

CamocrosiTesqibHasi padboTa 00yYaKOIMXCS: 4
BeinosiHeHne TBOPUECKOro 3a/1aHMs (HalMcaHUe CKa3KH) 10 TeMaM pasjena
Pa3zjes 13. ®@urypsl B npocTpaHcTBe. MHOTOrPAHHUKH 22
OcHOBHOE CojIepKaHune 2
Tema 13.1. B TOM 4YHCJIE:
MHoOrorpaHHHuKH. OcHoBHbIE Teopermeckoe 0byuenne 2 8§ 8%
HOHSTIA [TonsTne MHOrOorpanHuka. Ero ajnemMeHTsl: BeplnHbl, peOpa, rpaHy. J(naroxais. OK 03
Boinykiible ¥ HEBBITYKJIbIE MHOTOIpaHHUKH. [IpencraBieHue o npaBuiIbHbIX OK 04
MHoOrorpaHHukax. CBOHCTBa IPaBUIIBHBIX MHOTOTPaHHUKOB Teopema Jiiepa.
OCHOBHOE COJiep/KaHne 4
B TOM 4HcJIe:
TeopeTnueckoe odydeHne 2
Tema 13.2. [Ipu3ma IIpusma, €€ anemMeHTsl, CBOMCTBA, pa3BépTka. Buael npusm. [IpaBuiibHas npusma. 8§ 8%
Ceuenus npusM. GopMyJibl IUIOIMAAM TOBEPXHOCTH U 00beMa (UTYPEI OK 03
IIpakTuyeckoe 3ansaTue Ne 28: 2 OK 04
Pemenue 3a1a4 Ha BBIYHMCIICHUE TUIOA/IM TIOBEPXHOCTH U 00BEMA PU3MBI.
IlocTpoeHne cedeHui npu3M
OcHOBHOE cojiep:KaHHe 4
B TOM 4HcCJIe:
Teopernueckoe o0yueHue 2
[Tapamnenenunen, ero 3Jae€MEHTHI, CBOWCTBA, pa3BEpTKa. Bunpl. Cedenns OK 01
Tema 13.3. Mapannenenunen, kyo napajuienenunena @opmysisl IIONIAM NOBEPXHOCTU U 00beMa (GUrypsl OK 02
IpakTnueckoe 3ansTre Ne 29: 2 8[I§ 82
Pemenue 3a1a4 Ha BEIYMCIICHHUE TJIOMIAAN IOBEPXHOCTU U 00BEMA
napamenenunena. [locrpoenue ceueHuii napasmienenumnena u Kyoa
OcHOBHOE cojiepKaHue 4
B TOM 4HcJIe:
Tema 13.4. TTnpavia TeopeTnueckoe odydeHne 2 85 8%
ITupamuga u ee snemenTsl. Ceuenue nupamusl. [IpaBunpHas nupamuaa. Y ceueHHas OK 03
nupammia OK 04
IpakTuyeckoe 3ansTue Ne 30: 2




Pemenue 3amay Ha BIYMCIECHUE TUIOMIAIN TTOBEPXHOCTH M 00BEMA TUPaAMUIBI.
ITocTpoeHune ceueHni MupaMuibl

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKAHME (COIePKAHUE TPUKJIIATHOTO 2
Tema 13.5. Cummerpust B | MoayJis) OK 01
npodeccun IIpakTnyeckoe 3aHsATHE NMPO(PeCcCHOHATLHO-OPHEHTHPOBAHHOTO CO/IEPKAHUS: 2 OK 02
CuMMeTpHs B TEOMETPUUECKUX (PUTYpax, PUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY OK 03
Koumponvnasa paboma no pazoeny 2 OK 04
CamocTrosiTesibHasi padoTa 00y4YarOmMXcsi: 4
BeimosiHeHHE TBOPUECKOTO 3a/laHusl (M3rOTOBICHUE MOJICNICH MHOTOTPAaHHHKOB)
Pa3nen 14. ®urypsl B npocrpancrse. Tena Bpamenns 24
OcHOBHOE cojiep:KaHHe 4
B TOM YHCJIE:
TeopeTnueckoe 00yueHune 2 OK 01
Tema 14.1. Hunuuap P y — — OK 02
Tena Bparuenus. Llunuaap, ero 3JeMeHThI, CBOMCTBA, BUJIBI, CCUCHHS, pa3BEPTKA. OK 03
IpakTnyeckoe 3ansitue Ne 31: 2 OK 04
Peuienue 3a1a4 Ha BEIYMCIICHUE TUIOIIAAN TIOBEPXHOCTH U 00BEMA IIMIIHHIPA.
OcHOBHOE cofiep:KaHue 4
B TOM YHCJI€:
Teopernueckoe o0yueHHe 2 OK 01
Tema 14.2. Konyc P Y — — - OK 02
KoHyc, ero aJieMeHTbI, CBOWCTBA, BH/IbI, CEUEHHsI, pa3BEPTKA. Y CEYCHHBINH KOHYC OK 03
: 2
IIpakTnyeckoe 3ansaTue Ne 32: ) OK 04
Brrancienue momanym noBepxXHOCTH U 00bEMa KOHYca.
OcHOBHOE cojiep:KaHHe 4
B TOM 4HCJIE:
Teopernueckoe 06ydyeHne 2 OK 01
Tema 14.3. Illap u cdepa Ilap u cdepa, ero sneMeHTHI, cedeHns. Bzaumuoe pacnonoxenue chepsl U OK 02
TUTOCKOCTH OK 03
IIpakTu4yeckoe 3ansaTue Ne 33: 2 OK 04
Pemrenne 3a1a4 Ha BBIYKCIICHUE TUIONIA/IU IOBEPXHOCTH U 00BEMA Iapa.
6
Tema 14.4. OcCHOBHOe co/iep:KaHue
B TOM YHCJIE:
KomOunHaImm MHOrOrpaHHHKOB U TEJ 7
Teopernueckoe o0yueHue OK 01




BpAIEHHs KoMOMHAIMK FeOMETPUIECKUX TEIT OK (2
IIpakTyeckoe 3ansaTue Ne 34: 2 8§ 82
Hcnonp3oBanrne KOMOMHAIMNA MHOTOTPAHHUKOB U TEJI BPAIlIEHUs B IPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJja4ax
Koumponvnasa paboma no pazoeny 2
CamocTrosiTesibHasi padoTa 00yYarOMXCS: 4
BrinosiHeHNE TBOPUECKOT0 3ajaHusl (M3TOTOBJICHUE MOJIEJIEH TEJl BpallleH!s )
Pa3zies 15. KoopaAMHAThI U BEKTOPBI 20
OcHoBHoOe coep:kaHue 6
B TOM 4HcJIe:
Tema 15.1. Teopernuyeckoe 00yueHune 4 OK 01
JlekapToBbI KOOpAHHATBI B | JlekapTOBBI KOOPJWHATHI B IpocTpaHcTBe. [IpocTeiinine 3a1auu B KOOpIUHATAX. OK 02
MIPOCTPAHCTBE Paccrosinie Mexay AByMs TOUKaMH, KOOPJMHATHI CEPEAMHbBI OTPE3KA OK 03
IIpakTnyeckoe 3ansaTue Ne 35: 2 OK 04
HaxoxaeHue paccTosiHUs MEXKIY ABYMsI TOUKaMH M KOOPJIMHAT CEPEAMHBI OTPE3Ka
OcHoBHoOe coep:kaHue 6
B TOM 4HcCJIe:
Tema 15.2. Teopernueckoe o0yueHue _ 4 OK 01
BeXTopsi B IPOCTDAHCTEE Bekropsl. Koopannatel Bektopa. Moaynb BekTopa. PaBeHCTBO BekTOpOB. JleiicTBus OK 02
HaJl BEKTOpaMHU. OK 03
IpakTuueckoe 3ansTue Ne 36: 2 OK 04
Yron mexay aABymst BekTopamu. CKaJsipHOE POU3BECHIE BEKTOPOB.
IIpodeccnonanbHO-0pMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIATHOTO 2
Tema 15.3.IIpakTuko- MOLY.IsI)
OPUCHTUPOBAHHBIC 3a/1a4X HA IIpakTH4yeckoe 3aHsiTHE NPOGeCCHOHAIBHO-OPUEHTHPOBAHHOIO COACPIKAHUSA: 2
KOOPJIMHATHOMN TIOCKOCTH KoopaunatHas niaockocTs. Belunciienne paccTosiHUM U II01aiel Ha INIOCKOCTH. OK 01
KonnuecTBeHHbIE pacyeTsl 85 8§
Koumponvnas paboma no pazoeny 2 OK 04
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 4
ITonroroBka npe3eHTanyii o TeMaM paszaeina
Pazzea 16. MToroBoe noBTopenne 8
IpakTuueckoe 3ansTue Ne 37: 4 OK 01
ITpeoGpa3oBaHye UPPALMOHATBHBIX, CTENEHHBIX U JIOTApU(PMHUIECKUX BBIPAKEHHH; OK 02




Tema 16.1. HrtoroBoe mnoBTOpeHHE
Kypca MaTeMaTUKU

Pemenue pa3nuyHbIX ypaBHEHH, HEPABEHCTB, CUCTEM YPAaBHEHUU U CUCTEM
HEPABEHCTB;

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKeHUH. Pemienue
TPUTOHOMETPUUECKUX YPABHEHHH.

OK 03
OK 04

IpakTHyeckoe 3aHsTHE No 38: 4
Pemenue kommekcHeIx 3aganui o teme «lIponsBoaHasy; Pemenne KOMIIEKCHBIX
3aganuil no Teme «llepBooOpasHas u uHTerpan»; Pemenue 3aga4d no teme
«MuororpanHukn» u «Tena Bpanienus»; Permenue KOMIIIIEKCHBIX 3aJaHUM 110 TEME
«KoopauHaTel 1 BEKTOPBDY
Ilpomesicymounas ammecmavusn: (3auem, IK3amen) 6
BCEI'O 340




3. VCJIOBUSI PEAJIM3AIIAM ITIPOT PAMMBEI OBIIIEOBPA30OBATEJIBHO
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00ecIevYeHH IO,
Jns peanuzanuu mporpammbl  001Ie00pa3oBaTeNbHON yueOHOW AMCHMILIUHBL JTOJIKHBI
OBITH IPETYCMOTPEHBI CIEAYIOLIUE CTIeUaIbHbIe TOMEICHUS:
Kabuner «Marematukuy, OCHaIlIEeHHbI HEOOXOAUMBIM 000PYyI0BaHUEM:
- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0yJarOIINXCS;
- pabouee MeCTO IpernoaBaTers;
- HArJSIHBIE TIOCOOWSI M JMIAKTUYECKHUE MaTepuaiabl (KOMIUICKTHI YY€OHBIX TaOJIHII,
CTEHJIOB, CXEM, TIJIaKaTOB, TOPTPETOB BHIIAIOIINXCS YUCHBIX MATEMATHUKOB).
TexHnuueckue cpeacTBa 00y4eHUS:
- IEPCOHAIBHBIA KOMIBIOTED C JIMIIEH3MOHHBIM IIPOTrPAMMHBIM O0€CIIeUeHUEM;
- MyJIbTUMEUUHBIA POEKTOP;
- UIHTEPAaKTUBHAs JJOCKA, BbIXOJ] B JIOKAJIIbHYIO CETh.

3.2. UuopMmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl
3.2.1. OcHoBHbIE MeYaTHbIE U3JAHUSA

1. Arronos, B. M. DnemenTapHas u BbIciias MaTemMatuka : yuebnoe nocodue s CI1O / B.
U. Autonos, ®. U. Konenesny. — 3-¢ usn., crep. — Cankrt-IlerepOypr : Jlanp, 2025. —
136 c. — ISBN 978-5-507-50675-0. — TekcT : HEnmocpe1CTBEHHBIH

2. byngsik, I'. M. Maremaruka / I'. M. Byaapik. — 2-e usn., crep. — Cankr-IletepOypr :
Jlanb, 2024. — 156 ¢. — ISBN 978-5-507-48578-9. — TekcT : HEmocpeACTBEHHBII

3. KeitmanoB, A. M. Marematuka: ydebHoe mocobue ans cmo / A. M. Keitmanos, E. K.
Jleitnaprac, C. I'. MeicnuBen. — 2-e usg., crep. — Cankr-IlerepOypr: Jlans, 2022. — 288
c. — ISBN 978-5-8114-9447-7. — TeKcT: HEIOCPEICTBEHHBIHA.

4. Cuporuna, U. K. Matemarnueckuit ananus. MarepaktuBueiii kype / U. K. Cuporuna. —
Cankr-IlerepOypr : Jlawp, 2022. — 300 c¢. — ISBN 978-5-8114-9802-4. — Tekcr:
HEIIOCPECTBEHHBIN.

3.2.2. OcHOBHBIE JIEKTPOHHBbIE U3IaAHUSA

1. https://znanium.ru/catalog/product/1906092 (mata obpamenus: 02.02.2026). — Pexum
JIOCTYTA: 110 MOATHUCKE.

2. https://znanium.ru/catalog/product/1855784 (mara oOpamenus: 02.02.2026). — Pexum
JOCTyMa: 1O MOJIUCKE.

3.2.3. /lonoJIHUTEIbHbIE HCTOYHHKH

1. Ameynosa, A. C. [IpaktukyMm o maremartuke : yueoHoe nocooue / A. C. Ameynosa, E. B.
KabaueBckas. — KemepoBo : Ky3['TY umenu T.d. I'opbGaueBa, 2022 — Yactp 3 :
ypaBHeHHs U HepaBeHcTBa — 2022. — 79 c¢. — ISBN 978-5-00137-312-4. — TekcT :
SNEKTpOHHBIN //  Jlanb  :  anekrpoHHo-OMOnmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/257546

2. basros, 3. Y. 3agayHuK 10 TEOPUH BEpOATHOCTEH M MaTeMaTH4ecKoil cratuctuke / 3. VY.
bnsroz. — Cankt-IlerepOypr: Jlans, 2021. — 236 c. — ISBN 978-5-507-44292-8. —
Texct: onexktpoHHbi // JlaHb: d21meKTpoHHO-OMOMMoTeuHnas cucrema. — URL:
https://e.lanbook.com/book/220463

3. Jlucuuxkun, B. T. Marematuka B 3amauax c pewmeHusmu / B. T. Jlucmukun, U. JL
Comnogeitunk. — 10-e uzg., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. — ISBN



https://e.lanbook.com/book/220463

978-5-507-46662-7. — Texkct : »nekTpoHHbIH // JlaHb : 53IEKTpPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/314798

4. Hanmugaiiko, JI. B. Matemaruka mist skoHomuctoB. COOpHHK 3aaHuii : ydeOHOE mocodue
st CITO / JI. B. HanmuBaiiko, H. B. UBamuna, 0. JI. Imuar. — 2-e u3g., crep. —
Cankr-IlerepOypr : Jlanb, 2025. — 432 c. — ISBN 978-5-507-50945-4. — Texkcr :
9JeKTpOoHHBIM /  Jlab  :  3iekTpoHHO-OMONMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/491396



https://e.lanbook.com/book/314798

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JTUCIIUTLIMHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI
pacKkpbIBalOTCA Yepe3 AUCUUILTUHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX

KOMITETEHIIMI 10 pa3/ielaM ¥ TeMaM COJIepKaHusl yaeOHOTro MaTepuania.

Kox m nanmenoBanue
¢opmupyembIx
KOMIIeTeHIIN |

Pasznea / Tema

Tun oneHoYHbIX
MeponpHuATHI

OK 01. Beibupats
CIIOCOOBI pelICHUs 3a1a4
npodeCCHOHATTLHON
JeSTEIbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P1,Temal.l

P2, Temsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,4.3,4.4

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3,6.4,6.5

P7, Temnr 7.1

P8, Temsr 8.1, 8.2, 8.3, 8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temm 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
P 14, Temn 14.1, 14.2,14.3, 144

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temnr 16.1

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MOUCKA, aHaJIu3a U
MHTEpIpETANH
nHpopmanuy u
nH(pOpMaLOHHbIE
TEXHOJIOTUH ISt
BBINOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JESATEIBHOCTH

P1, Temal.l

P2, Temrsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Tems14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5

P7, Temnr 7.1

P 8, Tems! 8.1, 8.2, 8.3,8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temmr 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temnr 14.1, 14.2,14.3, 14.4

P 15, Temsr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 03. IIimannpoBate u
peann30BhIBATH
cOOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATETBCKYIO
TSI TeTbHOCTD B
npodecCuoHATBHON
cdepe, UCTIOTB30BaTh

P1,Temal.l

P2, Temsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Tems14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5
P 7, Temn 7.1

P 8, Tems! 8.1, 8.2, 8.3,8.4
P9, Tems1 9.1, 9.2,9.3

P 10, Temsr 10.1, 10.2

Texywuti KoHmponn.:
TectupoBanue
VYcrHblil onpoc
Onenka kauecTBa
BBITIOJIHCHH S
KOHTPOJIBHOU
paboTsl

Ilpomesrcymounvii
KOHMPOJb:

3auer
(BBIIOTHEHUE
NPaKTUYCCKUX
3aj1aHuil)

DK3aMeH
(BBIMIOSTHEHHE
9K3aMEHAIIMOHHBIX
3a1aHui)




3HaHUA 110 IPABOBOU U
(buHaHCOBOM
IPAMOTHOCTH B
Pa3JIMYHBIX KU3HEHHBIX
CUTyaLUsAX

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temn 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
P 14, Temn 14.1, 14.2,14.3,14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temsr 16.1

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe

P1,Temal.l

P2, Temsr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2,6.3,6.4,6.5

P7, Temnr 7.1

P 8, Temsr 8.1, 8.2, 8.3,8.4

P9, Temsr 9.1, 9.2, 9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,11.4,11.5
P12, Temm 12.1, 12.2,12.3, 12.4, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
P 14, Temn 14.1, 14.2,14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3

P 16, Temnr 16.1

Texywuti KoHmponn.:
TectupoBanue
VYeTHBII onpoc
Onenka kauecTBa
BBITIOJIHEHUS
KOHTPOJIBHOU
paboThI

Ilpomesrcymounvii
KOHMPOJb:

3auer
(BBITIONTHEHUE
NPaKTUYCCKUX

3aJ1aHuil)

DK3aMeH
(BBIIIOJIHEHHE

9K3aMEHAIIMOHHBIX

3aJaHHiA)




