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Pabouass mporpamma yueOHOM aucrumumasl OJ[.03 Maremaruka paspaboTraHa Ha
OCHOBaHMU (heAepaIbHOTO TOCYJApCTBEHHOTO OOpPa30BaTENbHOIO CTaHJApTa CpEIHEro
npodeccuoHanbHoro  obpasoBanusi 1o  crnenuansHocTH  40.02.04  «tOpucnpyaeHuus»,
YTBEPAKACHHOIO INpuka3oM MuHucrtepcrBa npocsewieHuss Poccun or 27.10.2023 Ne 798, ¢
Y4ETOM MPUMEPHOHN paboueil mporpamMmbl 001Ie00pa30BaTEILHON TUCIUIUIMHEI «MaTteMaTukay
JUIs IPO()ecCHOHANTBHBIX 00pa30BaTeIbHBIX OpraHu3aluii (0a30BbIi ypoBeHb, 00beM — 232 yaca),
yTBEp)KAEHHOH Ha 3acenanuu CoBeTa IO OICHKE COAEP)KaHUs U KauecTBa MPUMEPHBIX paboumx
nporpaMM  00I1€00pa30BaTENbHOIO M COLMAJbHO-TYMAHUTAPHOIO  IUKJIOB  CPEIHEro
npodeccuonanbHoro obpaszoBanus (mporokon Ne 14 | or 30 Hos6ps 2022 r1.), HA OCHOBE
TpeboBaHuil (peepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAApTa CPEIHETO O0IIero
o0Opa3oBaHUs, YTBEPXKAEHHOTO TpHUKa3oM MUHUCTEpCTBA OOpa3oBaHUS W Hayku Poccuiickoit
dbenepanu (Munobprayku Poccun) ot 17 mast 2012 1. Ne 413 (¢ u3ameneHusimu ot 12 aBrycra
2022r.) ¢ y4eToM HampaBJICHHOCTH Ha YIOBJIETBOPEHHE MOTPEOHOCTEH PETMOHAIBLHOTO PHIHKA
TpyZda u paboToaaTenei.

PaGouass mporpamma paspabotana B cooTBeTcTBUU ¢ KoHnenmueil npenonaBaHus
0011e00pa30BaTeIbHBIX JUCIHUILIMH C Y4eTOM Npo(eCCHOHAIBHOM HANPaBICHHOCTH MPOrpaMm
cpenHero mpogecCHOHANBHOIO O0pa30BaHMs, pealu3yeMblX Ha 0aze OCHOBHOTO 0O0IIero
oOpa3oBanus (pacnopsbkeHrne MuHHcTepcTBa TNpocBemieHus Poccuiickoit ®@enepanuu  OT
30.04.2021 Ne P-98), ¢ yderoM HampaBICHHOCTH Ha YIOBIETBOpPEHHUE NOTPEOHOCTEM
PErHOHANILHOTO PhIHKA TPy/ia U paboToaaTesnei.

Pabouas nporpamma yuyeOHOM TUCHUIUIMHBI pa3paboTaHa:

Ymaposa b M., npenonasarens komuiemka CKOVY B r. Craspornone



1. OBIIASI XAPAKTEPUCTUKA PABOUYEN IPOT'PAMMBI
OBIIIEOBPA3OBATEJH)HOI?I YUYEBHOM JUCIHHUIIJINHBI
0J1.03 MaremaTuka

1.1 MecTro AUCHMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/ibHOIl NPOrpaMmbl
CIIO:

O6meoOpa3oBaTenpHas IucHUIUIMHA «MaTemaTtukay sBISETCS 0053aTeNbHONW YacTbiO
00111e00pa30BaTEIPHOTO ITUKJIA 00pa3oBaTeIbHONW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanbHocT 40.02.04 FOpucnpyaeHuus.

1.2. Heas 1 niIaHupyeMble pe3yJbTaThl 0CBOCHUS JUCIHUILJIMHBI:

1.2.1. Ilean 00meodpa3oBaTeJIbHOM THCITUTITHHBI

Lenp qucoummuabl «Matematukay: chopMHpPOBaATh y O0YUAIONINXCS 3HAHKUS U YMCHHS B
o0jacTu MaTeMaTUKH, HABBIKKW WX TPUMEHEHHs B MPAKTHUYECKOH MpodeccuoHaNbHON
JIeSTeTLHOCTH.

Copepxanue mporpaMMmbl  0O0IIe0Opa3oBaTeIbHOW  JUCHMILTUHBI — «MareMmaTtuka
HaIpaBJIECHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OGI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemble pe3yJbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3Ha4yeHue o01Ie00pa3oBarenbHast JUCIUILTHHA UMEET MPH (POPMUPOBAHUH OOIIHX
(OK) xoMITeTeHIIHIA.

[Mpuamun npodeccruoHaIbHON HaMpPaBIEHHOCTH 0O0IIe00pa30BaTeIbHOM TUCITUTLIAHBI
peaym3yeTcss 4epe3  KOPPENSIUI0  MPEIAMETHBIX, METANpPEeJIMETHBIX W  JIMYHOCTHBIX
obpazoBarenbHbIx pe3yabTatoB @I'OC COO c ob6mumu komrerennusimu CITO.



Kox 1 HauMeHOBaHUe
GopmMupyembIx
KOMIIeTeHIINH

ILnanup

€MbIC PE3YJIbTATDbI

Oo0mrue

I[ncumumﬂapnme

OK 01 Bribupats
CIOCOOBI pelICHuUs 3a71a4
npodeCcCHOHAILHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTMYECKOM U COLMAIBHOW HANIPaBJICHHOCTH;
-CIIOCOOHOCTh HHUIIMUPOBATH, TNIAHUPOBATH U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTB;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NEATEITHbHOCTH.

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEIbHBIMH JICHCTBHAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENBHO (HOPMYIUPOBATH U
aKTyaJIU3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK WK
OCHOBAHWUS JIJIsI CPABHECHHUS, KIIACCU(UKAIINN U
0000IIEeHHS;

- OIPEENSTh LIEJH IeATEIbHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTB KOPPEKTHUBEI B JICATEIIBHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIICHHUBATh PUCKU
MOCJICICTBHH 1€ TEILHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH
KHU3HEHHBIX MPOOIIEeM

-BJIAJICTh METOJIAMH JIOKA3aTeIbCTB, AITOPUTMAMH PEIICHUS
3aj1a4; yMEeHUEe (OPMYJIHUPOBAThH OIMpPEACTICHHUS, aKCHOMBI U
TEOpPEMBbI, MPUMEHITh HX, MPOBOIUTH JOKA3aTeIbHbIC
pacCcyXIIeHHs B XOJIC PELICHUS 3a/1a4;

-  YMCTb OICPUPOBATH IOHATUAMU: CTCICHbL YHCIIA,
norapudm YMCHHE

3HAQYCHUM U MPeoOpa3oBaHUs BHIPAKEHUM CO CTEMEHSAMH U

qHucJia, BBIIIOJIHATH  BBIYMCIICHHC

norapudmamu, TpeodpazoBaHUs JIPOOHO-PAITMOHATHHBIX

BBIPXKEHHUI;
- yMETb OIEpPUPOBATH IMOHATUSAMU: PALHUOHAIBHBIC,
HMppalrOHaJbHbIE, [OKa3aTelIbHBIE, CTEIICHHBIE,

JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETbh ONEPUPOBAThH MOHATUAMU: (PYHKIIMS, HETIPEPbIBHAS
(GyHKIMS, TPOU3BOJAHASA, NEpBOOOpa3Has, OINpeaeIeHHBIN
MHTErpall; yMeTh HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIHUH, UCIIOJIb3YS CIIPaBOYHbIE
UCCleIoBaTh B NPOCTEHIIMX ciydasX (QYHKUUM Ha
MOHOTOHHOCTb, HAaXOJUTh HAWOONBLINE ¥ HaUMEHbIIHNE
3Ha4YeHUs (PYHKIMHA; CTPOUTH TpapuKd MHOTOUICHOB C

MaTCepuajbl;

HCIIOJIB30BAHHUEM aIlliapata MATCMAaTHUYCCKOr'0 aHaJIn3a,

MIPUMEHATH  [TPOU3BOIHYIO 3aJa4  Ha
JBIKEHHE; pelIaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a1a4U Ha

HauOONbIINE W HaUMEHBIINE 3HA4YCHUA, HAa HaXOXICHUC

IIpU  PELICHUH

IIyTH, CKOPOCTH U YCKOPEHUS;




0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUA:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOMN
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peiicHUs
pooem;

- BBISIBIISITh IPUYUHHO-CJIC/ICTBEHHBIC CBS3H U
aKTyaJIu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHUs, HaXOAUTh apTyYMEHTHI JIJIS JIOKa3aTelIbCTBA
CBOUX YTBEP)KIICHH, 331aBaTh TIapaMeTPbl K KPUTCPUHU
peIlIeHNs;

- aHAJIM3UPOBATH MOJIYUYCHHBIE B XOJIE PEIICHUS 3a/1a41
pe3yabTaThl, KPUTUYECKH OIICHUBAThH HX
JOCTOBEPHOCTb, POTHO3UPOBATH U3MEHECHUE B HOBBIX
YCIIOBUSX;

- YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIIBUTATh HOBBIC UJCH, TIpejIaraTh OpUTHHATIbHBIC
MOIXOJIbI U PEIICHUS;

U CITOCOOHOCTH UX MCIIOJIb30BAHMS B II0O3HABATEILHOU U
COLIMAJIBHOM MTPAKTHKE.

- YMETb OIIEPUPOBATH MOHATUSAMHU: pallMOHANIbHAS (QyHKIUS,
MoKazaTebHas byHKIIHS, dbyHKIIHS,
byHKIH, TPUTOHOMETPUUECKHUE
¢bynkuuu, oOpatHeie (PYHKIUH;, YMEHHE CTPOUTH rpaduku
byHKUIUH, rpaduKu
M3YyYEHHUH MTPOIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4

CTENEHHAas
norapudmuueckas
M3yYECHHBIX HCII0JIb30BaTh pu
U3 JPYrHX Yy4eOHBIX MPEAMETOB W 3a1a4 W3 pearbHOU

JKU3HHU; BbIpaXaTb (OpMyJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMeTb peulaTh TEKCTOBBIC 3a7jaud Pa3HbIX THUIIOB (B TOM
qucse Ha MPOLEHTHI, 10JIM U YacTH, Ha JABWXKEHUE, paldoTy,
CTOMMOCTbh TOBapOB U YCIYT, HaJOIH, 33Ja4l U3 O0JIaCTH
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (h)MHAHCAMHK),
COCTaBJISITh BBIPAKECHMSI, YPAaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHIO 3a/Ja4d, MCCIIEI0BATh IOJY4EHHOE
pellleHre 1 OLEHUBATh MPaBI0NOJ00HOCTb PE3YIbTaTOB;
OIIEpPUPOBATH cpenHee

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

- YMETh MOHATUSMU:
3HAUYEHMs], pa3Max, JAUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHHE
YHCIOBOTO HAbOPA;

-yMETh nHpopmaIuio,
MPEACTABICHHYIO B TaOJIWIlaX, Ha AMarpammax, rpadukax,

HU3BJIEKATh, HHTEPIPETUPOBATH
OTPAXKAMONIYIO CBOMCTBA PeabHBIX MPOIECCOB M SIBJICHU;
MPEJICTABIATh WH(DOPMAIMIO C TIOMOINBIO TaONUI[ H
JUarpamMM; HMCCIeIOBaTh CTaTUCTUYECKHE TaHHBIE, B TOM
qyucie ¢ T[pUMEHeHHeM rpauueckux MeTOJIOB U
AIIEKTPOHHBIX CPECTB;

- YMETb OIEPUPOBATH IMOHATUSMU: CIyYaWHBIA OINBIT U
ClIy4aiiHOe COOBITHE, BEPOSITHOCTH CIy4aHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIB30BaHUEM




rpadUyecKux METO/0B; MPUMEHSTh (POPMYIIbI CIIOKEHUS U
YMHOXEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl |
dbopMyIbl MPU pElIeHUH 3a/1ay; OLEHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMH
BEJIMYMHAMU; YMEHHE IPHBOJUTH MPUMEPHI MPOSBICHHS
3aKOHa OOJBIIMX YUCENl B MPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTb OINEpPUPOBaTh MOHATHSAMH: TOYKa, MpAMasd,
MJIOCKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yToll,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIAPHOCTD IPSIMbBIX U TIOCKOCTEH, YTOJl MEXKIY
MPSIMBIMU, YTOJI MEX]TY IPSIMON U TUIOCKOCTBIO, YTOJI MEXKITY
IUIOCKOCTSIMH, pAacCTOSIHUE OT TOYKHM JO IUIOCKOCTH,
paccTossHWE MEXIy TMPSMBIMH, PAcCTOSHHE  MEXIY
TUTOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH 3a/1a4
n3ydeHHbIE (PAKTHI U TEOPEMBI ITTAHUMETPHUH;

- YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIErO
MUDA;

-yMeTb ONEpPHPOBATh MOHATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, Mapaienenure, mpusmMa, TupaMua,
¢durypa u MoBEpXHOCTh BPAIICHUS, IIJIUHIP, KOHYC, IIap,
chepa, cedeHHss GUTYpHl  BpAlICHHS,  IUIOCKOCTb,
Kacaromasicss  cdepbl, NWIMHApPA, KOHyca, IUIOMAIb
MOBEPXHOCTH THUPAMUMBI, TPU3MBI, KOHYyCa, IMIIMHpA,
wiomansk  chepsl, o00beM  Kyba, MPSIMOYTOIHHOTO
napajuieNienune1a, MupaMuabl, IPU3MBI, [IIIIMHIPA, KOHYCA,
mrapa;

- YMeHHME H300pakaTb MHOTOIPAaHHMKH M IOBEPXHOCTHU
BpallleHUs, UX CEYEHMsSI OT PYKH, C IMOMOIIBI0 YEePTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX  CPEICTB; yMEHHE




pacno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAHHHKY;

- yMEThb OIEpUpOBaThb IOHATHUSIMH: JIBHOKEHHE B
NPOCTPaHCTBE, IMOJ00HBIE (UIYypsl B HPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIECHUE IUIOMIAJECH IOBEPXHOCTEM H
00BbeMOB OAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

- YMETh BBIYUCIATh I'€OMETPUUYECKUE BEIMYMHBI (JIMHA,
YTOJI, IO b, 00BEM, TIIOIIA/Ib TOBEPXHOCTH ), UCTIOIb3YS
U3YYEHHbIE (OPMYJIIBI U METO/IBI;

- YMETb ONEPUPOBATH MOHATUAMMU: IPAMOYTOJIbHAsI CUCTEMA
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATHI
BEKTOpa, CKaJSIpHOE  MPOU3BEACHHUE, Yroil  MEexXAy
BEKTOPaMH, CymMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPAa Ha
YHCJI0; HAXOJUTh C TIOMOIIbIO M3YyYEHHBIX (GopMyll
KOOPJIHMHATHI CEPENNHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

- yMeTb BbIOMpPATh MOAXOAALIMHA W3YyYEHHBIH METOH IS
peleHus 3a7auy, paclo3HaBaTh MareMaTudeckue GakThl U
MaTeMaTHYeCKUEe MOJIENU B MPHUPOTHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HUCKYCCTBE, YMEHHME IIPUBOIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUH POCCHMCKOM W MHPOBOU
MaTeMaTU4YECKON HAyKH.

- YMETb ONEPUPOBATH MOHATUSAMHU: OIPEACIICHHUE, aKCHOMA,
Teopema, CJIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; YMEHHE (DOPMYTUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH
IIpUMEpPBl U KOHTPIIPUMEpPBI, MHCIOJIb30BaTh  METOJ
MaTE€MaTU4eCKOW HWHIYKIUU; IIPOBOJAUTH JIOKA3aTEIbHBIC
pacCyXJIeHHUs IPU PEIICHUH 33]a4, OLIEHUBATH JIOTHYECKYIO
MPaBWIBLHOCTh PaCCyXJACHU;




- yMETh CBOOOJIHO OIIEpUPOBATh TOHSITHSAMHU: COYETAHHE,
MePECTaHOBKA, YHUCJIO COYETAaHUH, YHCIIO IEePECTAHOBOK;
OouHoMm HplOTOHA; yMEHHME NPUMEHITh KOMOWHATOPHBIC
(baKThI B pacCyKICHUS I PEIICHUS 33]1a4;

-yM€Thb ONEPUPOBATH MOHATUSMHU: HATypaIbHOE YHUCIO,
L[EJI0€ YKCIIO, OCTAaTOK 0 MOJYJII0, PAIIMOHAIBHOE YHUCIIO,
UPPALMOHATIEHOE YUCII0, MHOXECTBA HATYPAJIbHBIX, IIEJIBIX,
palMOHANBHBIX,  JCUCTBUTCIBHBIX  YHCEI; yYMEHHE
HCIIOJIB30BaTh MPU3HAKU JACIIMMOCTH, HAUMEHBIIUNA OOIIHIA
JeIUTEeIb W HauMEHbIee oO0Iee KpaTHOe, aJTOPUTM
EBknmaa npu pemeHnn 3aaad; 3HAKOMCTBO € Pa3IuYHBIMU
MO3UIIHOHHBIMH CHCTEMAaMHU CUUCICHMS,

- YMETh CBOOOJIHO ONEPUPOBATH MOHITHSIMHU: CTEIECHb C
LEeJbIM TOKa3aTejeM, KOPEHb HaTypaJlbHOM CTETCHH,
CTEMEeHb C palMOHAJIBHBIM IIOKa3aTeeM, CTENEeHb C
IEUCTBUTEILHBIM (BEIIECTBEHHBIM) moKaz3aTeJieM,
gorapudm  4YMcrIa, CHHYC, KOCHHYC W  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- YMeTb  ONEpUPOBATh  MOHATHSAMHU:  TOXJECTBO,
TOXKJIECTBEHHOE npeoOpa3oBaHue, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTeMa YpPaBHEHHMH U  HEPaBEHCTB,
PaBHOCHJILHOCTh YpPaBHEHUW, HEPABEHCTB U  CHCTEM,
parMoHaIbHbBIC, WppaIoHaNILHEIE, MOKa3aTeIbHEIE,
CTETNeHHbIE, JorapuMUYECKUe, TPUTOHOMETPUUECKHE
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbl, yYMEHHE pEIIaTh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMbl C TIOMOIIbIO
pa3IMYHBIX MPUEMOB; PEIllaTh YpaBHEHHUs, HEPABEHCTBA U
CUCTEMBl C TapaMeTpoM; NPUMEHSATh  YpPaBHEHWS,
HEPaBEHCTBA, UX CHUCTEMBbI ISl PEIICHUS MAaTeMaTHYEeCKUX




3aJjad M 3aJa4d U3 pas3iIMyHbIX 00JacTedl HayKu U peaslbHOM
KU3HHU;

-yMeTb CBOOOJHO OIIEpPUPOBAaTh IMOHATHAMM: Tpaduk
¢bynkuuu, oOpartHas QYHKIUSA, KOMIO3UIUS (DYHKIHH,
TuHeWHas (QYHKIUS, KBaapaTu4Has (YHKIHSA, CTEIICHHAs
(GyHKIMS C LeNbIM MOKa3aTeleM, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokasaresbHas U Jjorapudpmuueckas QyHKINHU;

- yMeHMe CTpouTh TIpaduku (yHKIMHA, BBIIOIHATH
npeoOpazoBanus rpadukoB QyHKIUH;

- YMEHME UCIOJb30BaTh rpaduku GyHKIMH U1 U3ydeHus
IPOLIECCOB U 3aBUCUMOCTEH MPH pelIeHUH 3a/1a4 U3 JPYTrux
y4eOHBIX TPEIMETOB M M3 PEabHON JKU3HH, BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BeTHUYNHAMU;

- YyMEHHE CBOOOJHO OIEPHPOBATH MOHSATHSAMH: YETHOCTH
GyHKIUM, NEPUOAMYHOCTh (QYHKIUH, OrpaHMYEHHOCTH
(GYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMYM (DYyHKIIHH,
HauOoJplllee W HauMEHbIlEE 3HAUYEHUs (QYHKUIUM Ha
IPOMEXYTKE; YMEHHUE MMPOBOAUTH HCCIel0BaHNEe (PYHKIIUY;
YMEHHUE HUCIOJIb30BaTh CBOWCTBA M Irpaduku QyHKIUH JUIs
peleHns ypaBHEHUH, HEPAaBEHCTB | 33/1a4 C TapaMeTpaMH;
n300pakaTh Ha KOOPAMHATHOW TUTOCKOCTH MHOMKECTBA
pelIeHN ypaBHEHUA, HEPABEHCTB M UX CUCTEM;

- yMeTb  CBOOOJHO  ONEPUPOBATH  TOHSTHIMH:
MOCJIEI0BATeNbHOCTh,  apudMeTHuecKass  Mporpeccus,
reoMeTpuuecKkas Tmporpeccusi, OECKOHEYHO yObIBaromias
reoMeTpHuecKas porpeccus; yMeHHe 3aJ1aBaTh
MOCJEIOBATEIbHOCTH, B TOM 4YHCIE C  TOMOIUIBIO

PEKYPPEHTHBIX (HOPMYIT;




- yMeTb ONEpUPOBATh MOHSATHSIMH: HENPEPHIBHOCTH
GyHKIHMH, aCUMIITOTHI rpaduka GyHKIHUH, TIEpBas U BTOpas
pou3BoaHAs (YHKIUU, TEOMETPUYECKUl U (u3nuecKui
CMBICJI TIPOM3BOJHOM, TIepBOOOpa3Hasi, ONpPEAEICHHBIHI
UHTETpa], yMEHHE HaxXOIUThb AaCHMIITOTHI Tpaduka
(GYHKIIUM; YMEHHE BBIYUCIATH TPOU3BOIHBIC CYMMBI,
NPOU3BEACHUS, YAaCTHOTO W KOMIIO3MIWHU (YHKIHUH,
HAXOJHUTh YpaBHEHUE KacaTelbHON K rpaduky G yHKIUY;

- YMEHHE HCIOJb30BaTh MPOU3BOJHYIO AJISl MCCIEIO0BAHUS
GyHKIUH, A7 HAXOXACHUS HAWIY4IIero pelieHus B
MPUKJIAIHBIX, B TOM YHCJIE COLUATbHO-IKOHOMUYECKUX H
dbusznueckux 3amadax, ISl OMNpPENENICHUs CKOPOCTH U
YCKOPEHHUS; HAXOAWUTh IUIOMAId H 00beMBbl GUTYp C
TTOMOIIIBIO WHTETpaja; IPUBOJTUTH TIPUMEPBI
MaTeMaTHIECKOTO MO/JICITUPOBAHUS C TTOMOIIIBIO
nudepeHIaIbHBIX YPaBHEHUI;

- yMeTb CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HA4YeHUs, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHHE
JUTSL OTMCaHUSl YHCIOBBIX IAHHBIX; YMEHHUE HCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIIE C MPHUMEHEHHEM
rpadUUecKuX  METOJOB W  OJEKTPOHHBIX  CPEJCTB;
rpa@uvecKkd HCCIe0BaTh COBMECTHBIE HAOIIOAEHUS C
ITOMOIIBIO AarpaMM PacCEUBAHMUS U INHEWHON PETPECCUU;
- yMeTh  HaxXxOAWTh  BEPOATHOCTH  COOBITUH ¢
UCIONIb30BaHNUEM TIpaUuecKux METOJIOB; MPUMEHSTH IS
pemieHust 3a7a4  (GOPMYNBI CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, (HOpMyIy MOIHON BEPOSTHOCTH, (HOPMYITY
bepnymu, komOuHaTopHbIe (GaKThl U (OPMYIIBI; OIICHUBATH
BEPOATHOCTH pPEAIbHBIX COOBITHUI; YMEHHE ONEepUpPOBATH




NOHATHAMM:  ClydallHas  BEJIMYUHA,  PaCIpEleIICHUE
BEPOATHOCTEH, MATEMaTU4YECKOE 0XXKMJAHUE, AUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4allHOW BEITUYMHBI, (PyHKIUH
pacnpezeneHus u IIJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO0 U HOPMAJIBHOTO PACIpPEEICHUN; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACIICHHM IS
pellIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJbIINX
YHCell, METO/1bl BHIOOPOYHBIX MCCIIEI0OBAHUM;

- YMEHUE IpPHUBOJUTH IPUMEPHl IMPOSBICHUS 3aKOHA
OOJIBLIMX YKCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSIX;
- YMETb CBOOOHO ONIEPUPOBATH MOHATUAMMU: TOUKA, IPSIMas,
IUIOCKOCTh, NPOCTPAHCTBO, OTPE30K, JyY, IJIOCKHH YroJl,
JIBYTPAaHHBIN yTOJI, TPEXTPAHHBIN YIoJl, IIEPECEKAIOIIMECS,
napajuleJIbHbIC 51 CKpELIMBAOIINEC MIpsIMBIE,
MapaJUIEIbHOCTh M NEPIEHIUKYISPHOCTh IPSAMBIX U
IIJIOCKOCTEM, YTOJI MEXKY IPSIMBIMM, YTOJ MEXIY IPSIMOU U
IJIOCKOCTBIO,  yIrOJI  MEXKIAY  IUIOCKOCTSAMH;  YMEHHE
UCMOJIb30BaTh MPH PEUICHUU 3a]lady M3y4deHHbIe (aKThl U
TEOpPEMBI IIJITAHUMETPUHU; YMEHUE OLICHUBATb pPa3Mephl
00BEKTOB B OKPYKAIOLIEM MHpPE; YMEHHE OIepUpOBaTh
MOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOTPAaHHHKA,
MPaBWJIbHBIN MHOTOTPAHHUK, TPU3Ma, TUpaMua, Gurypa u
MOBEPXHOCTh BpallleHus, LWIMHAP, KOHYC, wap, cdepa,
pa3BepTKa ITOBEPXHOCTH, CEYEHUs KOHYCa W IWJIMHJIPA,
[apajuleJbHbIE OCH WM OCHOBAaHMIO, CEYEHHE IIapa,
IUIOCKOCTh, Kacaromiascs cgepbl, NUINHAPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE MHOTOTpPaHHUKA, H300paXkaTh
MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH BpAIlEHUS, UX
CEYEHHUs, B TOM YHCJIE C MOMOLIBIO AIEKTPOHHBIX CPEICTB;
yYMEHUE MPUMEHSATh CBOWCTBA TI'E€OMETPHUYECKUX (UTYp,




CaMOCTOSITENILHO (POPMYITUPOBATH OIMPEIETICHHS N3Y4aeMbIX
¢buryp, BBIABUTATH THIOTE3bl O CBOMCTBAX M IPHU3HAKaX
reoMeTpUYecKux (QUryp, o0OCHOBBIBaTh WJIM OIPOBEPIaTh
UX; YMEHHE TMPOBOIUTH Kiaccupukanmuio Quryp 1m0
pa3NUYHBIM ~ TpPU3HAKAM,  BBIIOJHATH  HEOOXOIMMBIC
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUSMH: IUIOIIAIbD
burypsl, 00beM (QUTypbl, BEIUYUHA YTlia, PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH,
paccTossHue MEXAY IUIOCKOCTSIMH, IUIOMIab  cQepsl,
IO/l TOBEPXHOCTH MHPaMUIbl, MPU3MBI, KOHYCAa,
HWIMHIIPA, 00BeM KyoOa, IPSIMOYTOJIBHOTO
napaJiesienune1a, TUPaMuIbL, IPU3MBI, HWIMHAPA, KOHYCa,
mapa; yMEHHE HaxOJIUTh OTHOIIEHHE 00BEMOB MOAOOHBIX
uryp;

- YyMETh CBOOOJHO OIEPHPOBATH TOHSATHSIMHU: JBIKEHHE,
napajyieNIbHbli MEepPEeHOC, CUMMETPHsl Ha IJIOCKOCTH W B
IPOCTPaHCTBE, IOBOPOT, IpeoOpa3zoBaHue  MMOJ00uS,
nofo0HbIe (UTyphl; yYMEHUE paclo3HaBaThb paBHbIE MU
noo0HbIe (UTYpBl, B TOM YHCJE€ B NMPHUPOJE, UCKYCCTBE,
apXHUTEKType; yMEHHE HCIIOIB30BaTh T'E€OMETPUIECCKHE
OTHOIIIEHHSI, HAXOJAUTh T€OMETPHUECKUE BEIIMIMHBI (IJTMHA,
yroJ, IIomaas, 00beM) NMpU pEHIeHUH 3aJad U3 JAPYrux
y4eOHBIX IPEMETOB U U3 PEeaTbHOH KU3HHU;

- yMeTb  CBOOOJHO  ONEpUPOBATH  MOHATHIMM:
NpSMOYTOJIbHAsI CHCTeMa KOOPAMHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOpDAMHATBl  BEKTOpa, CyMMa  BEKTODOB,
NPOM3BEICHNE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpa IO
6asucy, CKaJIspHOE MIPOU3BENICHNE, BEKTOPHOE
MPOU3BEICHNE, Yroll  MEXAY BEKTOpaMH; yMEHHE




UCIIOJIb30BAaTh BEKTOPHBI M KOOPAWHATHBIA METON s
pelleHns: TeOMETPUUECKUX 3a7a4 U 3a7a4 JIPYruxX y4yeOHbIX
MPEIMETOB; ONEPUPOBATH MOHATUSAMU: MaTpulia 2x2 u 3x3,
OINpEAEIUTEND CMBICI
OIpEEIUTENS;

- YMCTb MOJCIUPOBATH PCAJIBHBIC CUTyallMM Ha SA3BIKC

MaTpuLbl, = I'C€OMETPUYECKUN

MaTCMAaTHKU, COCTaBJIATH BBIPpAXXCHUA, YpaBHCHHA,
HCPAaBCHCTBA H HUX CHCTCMbI
HCCIICAOBATL ITIOCTPOCHHBLIC MOJCIU C HCIIOJb30BAHUCM

MOJTyY€HHBIN

II0 YCJIOBHIO 3aJauy,
anmapara anreOpbl, HHTEPIPETUPOBATH
pe3yJIbTaT; CTPOUTh MAaTEMATUYECKUE MOJEIH C MOMOILBIO
rEeOMETPUYECKUX MOHATUHN U BEJIMYMH, PELLIATh CBSA3aHHBIC C
HUMH NPAKTUYECKUE 3a/1a4d; COCTABIATH BEPOSATHOCTHYIO
MOJENIb W HHTEPIPETUPOBATH IIOJIYYEHHBIM pe3yJbTaT;
pears NpUKIAaIHbIE 33144 CPEACTBAMHA MaTEMAaTHYECKOTIO
aHalm3a, B TOM 4YHCJIE COLUAIbHO-)KOHOMHUYECKOTO U
(bU3M4eCKOro xapakrepa;

- yMeHHE BbIOMpATh MOAXOJAMIMNA METOJ JUIsl pEeLIeHHUs
3a/1a4y; IOHMMAHUE 3HAYUMOCTH MaTEMAaTUKU B U3y4ECHUU
HOPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SBICHMA;
YMEHHUE PACIIO3HABATh IPOSBIICHUE 3aKOHOB MaTEMAaTHUKH B
HCKYCCTBE, YMEHUE NIPUBOJIUTH NIPUMEPHl MATEMATHYECKUX
OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH

OK 02 Hcnoas3oBaTh

COBPEMEHHBIE  CpECTBa
MIOUCKa, aHaIM3a u
WHTEpIpETanN
uHpopManuy, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUHI TUIst
BBITTOJTHEHHSI 3amad

B o0macti HeHHOCTH HAYYHOTO MTO3HAHUS:
-c(OpMHPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha

MHUPOBO33pPEHUS,

Auanore KyjabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO

CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

- YMETh ONEPUPOBATH MOHATUSIMU: pallHOHabHAs ()YHKIIHS,
byHKIIHS, byHKIIHS,

byHKIHS, TPUTOHOMETPHUYECKHUE
byHkmuu, odbpaTHbie (DYHKIIMH; YMEHHUE CTPOUTH Tpaduku

dyHKumi,
HU3YUCHHUU TPOLUCCCOB U 3aBI’ICHMOCTeI>i, IIpu pCICHUUA 3aJ1a4

IIoKa3aTCiIbHas CTCIICHHAaA

norapudmMudeckas

U3Y4YEHHBIX UCTOJB30BaTh TIpaduku  mpu




npodecCHoHABLHOM
JIeSATEIbHOCTH

- COBEpIICHCTBOBAaHHE S3BIKOBOM U YHUTATEIbCKOM
KYJIbTYpPbl KaK CpEACTBa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHME ILICHHOCTH HAy4YHOH JEATECIBHOCTH,
TOTOBHOCTb OCYLIECTBIIATh IIPOECKTHYIO u
HCCIIEA0BATENBCKYIO NEATEIbHOCTD HHIUBUIYAIbHO U B
rpyImIe.

OBnanenune YHUBEpCaIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JICHCTBUSIMH:
B)pabora ¢ nHpopmaIuei:

- BIIQJICTh HABBIKAMHU TIOJYYCHHUs WHPOpPMALUU U3
WUCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIHHO
OCYIIECTBIISITh IIOUCK, aHaJW3, CHUCTEMATH3aIUI0 H
WHTEpIpETANI0 HWHOOPMANUK Pa3IUIHBIX BUIOB U
dhopm mpencTaBieHus;

- cOo37aBaTh TEKCTHI B Pa3IMYHBIX (popmarax ¢ ydeTom
Ha3HaueHUs WHGOpPMAlMU U IEeNeBOH ayauTOpuH,
BBIOMpasT ONTHUMANbHYIO (OpMY TpEICTaBICHUS U
BU3YaJIH3aIUy;
- OIEHHWBaTh  JIOCTOBEPHOCTb,  JIETMTUMHOCTb
nH(OPMAIIHH, €€ COOTBETCTBHE MMPABOBBIM 1 MOPAITHHO-
TUYECKHM HOPMaM;
- HCIIONIb30BaTh  CpEJICTBA

KOMMYHHKAIIUOHHBIX

UH(GOPMALIMOHHBIX U
TEXHOJIOTMMI B pELIEHUU
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U
OpraHU3aIMOHHBIX 33jlay ¢ COOIOCHUEM TpeOOBaHUM
SPrOHOMHKH, TEXHMKH O€30MaCHOCTH, TUIHEHBI,
pecypcocOepeKeHns, MPABOBBIX W 3TUYECKUX HOPM,

HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

U3 JpYrux y4deOHBIX MPEAMETOB W 3aJady U3 pealbHOU
KU3HU; BbIpaXaTb (QOpMyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU;

- YMCTb ONCprUpoOBaATh IIOHATUAMU: TOXICCTBO,

TOX/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,

HEpPAaBEHCTBO, CUCTEMA YPaBHEHMH UM  HEPABEHCTB,

PAaBHOCUJIBHOCTb YPaBHEHHH, HEPABEHCTB U CHUCTEM,

palfoHaibHbIE,
norapudmuueckue,

HppalOHAJIbHBIC,
TPUT'OHOMETPUYCCKHUC

IIOKa3aTelbHbIE,
CTCIICHHBIE,
YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI; YMETb pelIaTh
YPaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C IIOMOILBIO
pa3IM4YHBIX IIPUEMOB; PELIaTh YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C  [apamMeTpoM; IPUMEHATH  ypaBHEHUS,
HCPABCHCTBA, UX CUCTEMBI IJId PCIICHHUA MAaTCMATHUYCCKUX
3aJa4 W 3a7ja4 U3 pasIMYHbIX o0JiacTell HaAyKU U peanbHON
JKU3HU,

- yMeTh CBOOOJHO OINEpPUPOBATH MOHATHIMHU: ABHIKEHHE,
MapaJuleJbHbIM [IEPEHOC, CUMMETPHUSA HA IUIOCKOCTH U B
IIPOCTPAHCTBE, npeoOpa3oBaHue  MOA00MS,

HOI[O6HBIC Q)Hrypbl; YMETb PACIIO3HABATH PABHBIC U

HOBOPOT,

noI00HbIe (GUTYpPHI, B TOM YHUCIE B MPUPOJE, UCKYCCTBE,

YMETh
OTHOIIEHHUSI, HAXOJIUTh T€OMETPUYECKUE BETUYMHBI (JITTMHA,

apXHUTEKTYPE; UCTIONIB30BaTh  T'€OMETPUYECKUE
yroJ, IIoIaas, 00beM) NMpU pEHIeHUH 3aJad U3 JAPYrux

y‘-IC6HLIX npeaMeTOB U U3 peaﬂBHOﬁ KHU3HU




- BIAQJETh HAaBBIKAMH DPACIO3HABAHHUS W 3aIUTHI
uHpopmanuu,  UHHOPMAIMOHHON
JUYHOCTH

0e30macHOCTH

OK 03 IlnanupoBaTh Hu

pEaT30BBIBATH
CcOOCTBEHHOE
npogeCCUOHATIBHOE u
JIMYHOCTHOC Pa3sBUTHC,
HPEINPUHIMATEIbCKYIO
ACATCIIBHOCTD B
npoeCCUOHATBHON
chepe, WCII0JIb30BAThH

3HaHUS 110 IPaBOBOM H
(uHaHCOBOW I'PaMOTHOCTH
B Pa3INYHBIX >KM3HEHHBIX
CUTYaIUAX

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
--  ¢(OpMHUPOBAHHOCTh HPABCTBEHHOT'O
ATHUYECKOI0 MOBE/ICHNUS;

CO3HaHMU1,

- CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallMI0 M MPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYACh HA MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HaHME JHMYHOIO BKJIaJa B  IIOCTPOCHHE
YCTOMUYMBOTrO OYAYILEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOIMUTEISAM H
(uM) ApPYrMM YJ€HaM CEMbHU, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAaHHOI'O IPUHATHUSA LICHHOCTEW CEMEWHOU

JKM3HHU B COOTBCTCTBUH C TPAAUIIUAMHA HAPOJOB POCCI/II/I;

OBnanenue YHUBEPCATbHBIMHU PETYJISTUBHBIMU
JICUCTBUSIMMU:
a)caMOOpTaHHU3aIIUS

- CaMOCTOATCIIBHO OCYHICCTBJIIATL IMO3HABATCIbHYIO

NeSITeNIbHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynupoBaTh coOCTBEHHBIE 3a1auu B
00pa3oBaTeNbHON  JEATENHHOCTH UM JKM3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITETHHO  COCTABJISITH TUIAH  pEIICHUs
npoOieMbl €  y4eTOM  HMEIOIIUXCS  PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUII;
- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
bopMUPOBaHHUIO U

CIOCOOCTBOBATh IPOSIBICHUIO

IIMPOKOM SPYAULUU B pa3HBIX 0O0JacTAX 3HAHMIA,

-  YMCTh OIICpUPOBATH palirOHAJIbHBIC,
HppaiOHAIBHEIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,

jgorapuMuuecKue, TPUTOHOMETPUUECKHUE YPaBHEHHS U

IOHATHUAMMU

HEPABEHCTBA, X CUCTEMBI;

- YMETh OTIEPUPOBATH IMOHSATUSMHU: MHOTOTPAHHUK, CCUCHUE
MHOTOTPaHHHKA, Ky0, MapajuieieuIie]], ipu3mMa, TupaMu/ia,
durypa u MOBEPXHOCTh BPAILICHUS, MIJIMHAD, KOHYC, IIap,
chepa, burypst
Kacaromascs cheppl, IHIUHAPA,
MOBEPXHOCTH IMMHPAMHUJIbI,
wiomans  chepsl,
napajuieNienune/1a, MuPaMuIbl, TPU3MBI, IIIHHAPA, KOHYCA,

CCUCHUA BpallilCHUs, IINIOCKOCTbD,

KOHYCa, IJ101maab
IIPpU3MBI,

KyOa,

KOHyCa, LMJIUHApA,
o0beM IPSIMOYTOJIBHOTO
11apa; yMeHue u300pakaTb MHOTOTPAaHHUKH U IOBEPXHOCTH
BpallleHUs, UX CEYEHMsI OT PYKH, C IMOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB U

AIIEKTPOHHBIX  CPEJICTB;

MIPOCTPAHCTBE;

YMETh

pacrio3HaBaTb YMCTb

CHMMETPUIO B
pacrio3HaBaTh IPaBUIIbHbIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEIEHHE, YT O
MEXy BEKTOpAMH, CyMMa BEKTOPOB, TIPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOUTH C TIOMOIIBIO H3YYEHHBIX
(bopMyIT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE

MCXKAY ABYMS TOYKaMU.




MOCTOSTHHO ~TIOBBIIATh CBOM 00pa30BaTeNbHBIA U
KYJIbTYpHBIH YPOBECHbD;

0) CaMOKOHTPOJIb:

UCIOJIb30BATh

pedaekcun s OLICHKH

CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHUS;

IIpUEMBI

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh
pElIeHUs TI0 UX CHUKEHUIO;

B) OMOLIMOHAIBHBI HWHTEIUIEKT,
c(OpMHUPOBAHHOCTD:

MIPEANOJIarafo I

BHYTpeHHCﬁ MOTHUBALINH, BKHIOanOHleﬁ CTPCMJICHUC K
JOCTHXKCHUIO a(SA051 n

HWHUIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, ucxoasa Hu3

ycIexy, OINTHMHU3M,
CBOHMX BO3MOKHOCTEH;

- DMIIATHHM, BKIIOYAIOIIEHd CIIOCOOHOCTL ITOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE [IPYTUX, YYUTHIBATH €r0
MPU OCYIIECTBIECHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJ/IIOYAOIIMX CIIOCOOHOCTH

BBICTPaBaTbh OTHOLIEHHS C JPYTHUMH JIIOJbMH,

3a00TUTBCS, TMPOSBIATH MHTEpPEC W pa3peliaTh

KOH(IIMKTBI
OK 04 DOddextusHo | JInuHOCTHBIE - YMETb OIIEPUPOBATH MOHATUSAMU: CIyYaWHBIA OINBIT U
B3aHMO/ICHCTBOBATH H ciydaiiHoe cOObITHE, BEPOSATHOCTh CIIY4ailHOrO COOBITHS;

paboTaTh B KOJUIGKTHBE U
KOMaHjIe

FOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIIECHUIO;

-OBJIaJIcCHNE HaBbIKaMH Y4eOHO-HMCCIIEI0BATEIhCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;
MeranpenmeTHbIe

OBnazeHue YyHHMBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

BBIYUCIIATH HCITIOJIB30BaHUEM

yMETh
rpauuecKux MeTOAOB; MPUMEHATH POPMYIIBI CIOKEHUS U

BEPOSTHOCTh C

YMHOXEHUSI BEPOSATHOCTEH, KOMOMHATOpHblE (aKThl U
GbopMynbl NpU pElIeHUM 3aJad; OLEHHBATh BEPOSTHOCTH

peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYailHBIMH

BEIIMYUHAMU; YMEHHUE IPUBOJIUTH IIPUMEPHI MPOSBICHUS




0) COBMECTHasl IeATEIIbHOCTh:

- TOHMMAaTh M  MCIOJB30BaTh  IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;
HEIA COBMECTHOU

OpraHU30BbIBATH U KOOPAMHHUPOBATH JIEUCTBUSA IO €€

- IpUHUMATb ACATCIIbHOCTH,

JOCTHXKCHHUIO: COCTAaBIISITh I1aH JIeHCTBUH,
pacnpenenarb pojd C YYETOM MHEHUW YYaCTHHKOB
00CYyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOpAHMHUPOBATb W BLIIIOJHATH pa60Ty B YCJIOBUAX

pCaJIbHOI'0, BUPTYAJIBHOI'0O U KOM6I/IHI/IpOBaHHOFO
B3aHMOHeﬁCTBHH;
- OCYHICCTBJIATD IIO3UTHUBHOC CTPATCTUYICCKOC

MOBEICHUE B PA3JIMYHBIX CHUTyalUsX, HPOSABIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITMATUBHBIM.
OBnanenue YHUBEpPCAIbHBIMU PETYJISTUBHBIMU
JEACTBUSAMMU:

T') IpUHATHE ceOs U IPYTUX JIIOJei:

- IPUHUMATh MOTHBBI U aQPTYMEHTHI IPYTHX JTIOACH MpH
aHaJIN3€ PE3yJIbTAaTOB JEATEIBHOCTH;

- IpU3HaBaTh CBOE IPaBO U IMPaBO JPYTUX JrOAEH Ha
OIMOKHU;

- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUP C MO3UIUU

JPYyroro 4eaoBeKa

3aKOHA OOJIBIINX YHCEN B MNpUPOAHBIX H 06I_HGCTBCHHI)IX
SABJICHUSAX,

- YMETH CBO60,Z[HO OIICPUPOBATL IMOHATHAMMU: CTCIICHL C
OCJIBLIM  I1OKa3aTCJICM, KOPCHb HaTypaHbHOﬁ CTCIICHU,
CTCIICHb C palMOHAJIbHBIM IIOKa3aTcjiIeM, CTCICHb C

JIEUCTBUTEIbHBIM (BEIIECTBEHHBIM) MOKa3aTelieM,

jJorapupM  UYWCllAa, CHHYC, KOCHHYC W  TaHIEHC
IPOU3BOJILHOI'O YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUAMH: Tpaduk
byHkun, obpaTHas (yHKUMA, KOMMIO3ULMS (DYHKIUH,
auHeWHas (QyHKIUs, KBaJpaTuyHas (YHKIMSA, CTElEeHHas
GyHKLIMSA C LeNbIM IOKa3aTeleM, TPUTOHOMETpUYECKHE
byHKIIH, byHKIUY,
MoKasareibHass W Jorapupmuyeckas (QyHKIMH; YMETh
CTpouTh rpaduku (QYHKIMHA, BBHIIOJIHATH MpeoOpazoBaHUs
rpaukoB QyHKIUI;

- YMETb HCIOJIb30BaTh IpapuKu (QYHKUMH Ui U3Y4YEeHUs
MPOILIECCOB U 3aBUCUMOCTEH MPH pelIeHuH 3a/1a4 U3 JPyrux
y4eOHBIX MPEJIMETOB M M3 peabHOM >KU3HH; BBIPaXKaTh

CI)OpMYJ'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUNHAMMU,

oOpaTHble TPUTOHOMETPUYECKHE

- CBOOOJHO ONEpUPOBATh MOHATHUSAMU: YETHOCTh (DYHKIIUH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUUYEHHOCTb (PYHKIIHH,
MOHOTOHHOCTb ¢byHKIUY, IKCTPEMYM byHKIHH,
HauOoJblllee W HauMEHbIIee 3HAueHHUs (YHKIUM Ha
IIPOMEXYTKE; YMETh MPOBOJUTH UCCIIET0BaHUE (DYHKIINH;

- YMETb UCHOJb30BaTh CBOMCTBA U rpaduku QyHKIUN 1Is
pelleHns] YpaBHEHHM, HEPABEHCTB U 3ajjad C IapaMeTpaMy;
n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOMECTBA
pEeLIEHU ypaBHEHU, HEPABEHCTB U X CUCTEM.




2.CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJBLHOM
JUCHUIIIMHBI
2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4e0HOi padoThI

Buna yueOHoii padoThl O0bem B yacax
O6beM 00pa3oBaTeIbHON MPOrpaMMBbI IUCHUILIHHBI, B T. Y.: 232
OCHOBHOE cojJiep:KaHue, B T. U.: 202
TEOPETHUECKOE 00yUueHue 72
MIPAKTUYECKHE 3aHATUS 130
CamocrosiTeibHas padoTa 00y4alOIMMXCs 24
IIpomeskyTouHas arrectauus (IK3aMeH) 6




2.2. TemaTnyeckuii IJIaH U co/lep:KaHue y4eOHOH TUCHUIINHBI

HaumeHoBaHue pa3/iesioB U TeM Conep:xxanue yuyeOHOro marepuasa (0CHOBHOE M MpPodeccHoHAIbHO- Oo0bem Koani
OPHEHTHPOBAHHOE), JJA0OPATOPHbIC H NPAKTHYECKHE 3AHATHS, NPUKJIATHON aKaJl. | KOMIETeHUHi
MOAYJIb (IpY HAJIMYHH) 4acoB
1 2 3 4
1 cemecTp
Pasjen 1. [loBTOpeHue Kypca MATEMATHKH OCHOBHOM IIKOJIbI 10
Beenenue Marematuka B HayKe, TSXHUKE, npaKTquCKOI?I nesatenbHocTH. Llenu u 3agaun
M3Y4YEHHUs MaTeMaTHKU IpU ocBoeHuu cnenuanbaoctei CIIO. 2
Tema 1.1. TloBTopenue kypca OCHOBHOE COJIep/KAHUE 4
MaTE€MaTUKH OCHOBHOM IIKOJIBI B TOM YHCIe:
Teopernueckoe o0yueHue:
Uucna u BeuucieHus. OcHoBHble MOHATHS. [IpeoOpa3oBaHue BBIpAXKEHHH IO 85 gé
dbopMynaM COKpaIIEHHOTO0 YMHOXKEHUSI. 2 OK 03
VpasHeHus u HepaBeHCTBAa. CUCTEMBI YPABHEHHI U HEPABEHCTB. OK 04
Oynkuuu u ux rpaduku. CpolicTBa QYHKIUH.
[MpakTnyeckoe 3ansiTue Ne 1:
JleiicTBHS HAZl TOJOKUTENBHBIMU M OTPULIATEIHHBIMHU YHCIaMH, OOBIKHOBEHHBIMU U
JeCATUYHBIMU JApo0simu. [IpotienTHbIe Bhrancienus. [IpocTeie TpOLeHTHI, pa3HbIe 2
CIOCOOBI MX BHIYHUCIICHHUS.
Pemenve ypaBHEHUH pa3IMYHOTO BH/Ia, HEPABEHCTB U CHCTEM HEPABEHCTB.
Bxoonaa konmponvnas paboma 2
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 2
BrinorHeHne TBOpUECKOT0 3aaHus (COCTAaBIEHHE KPOCCBOP/Ia) IO TEMaM pasjelia
Pa3nea 2. Kopun u crenenu. UppanuonajibHble ypaBHeHUs! 16
OcHOBHOE cojIepKaHue 4
B TOM YHCJIE:
Tema 2.1. HOHS[TI/IenKOpHH. OyHKINH TeopeTH4ecKoe 00ydeHne 2 OK 01
y= \/} IToHsiTHE KOpHA N-0M CTENEHU U3 IEUCTBUTEIBHOrO uncna. OyHkuuu y = W, HuX 85 %
cBoiicTBa U rpaduku. CBolicTBa KOpHEH CTENEHH N. OK 04
IpakTHYecKkoe 3ansTHe Ne 2: 2




ITpeobpazoBanre UppaMOHATIBHBIX BRIPAKEHUN C TOMOIIBIO GOpMYI

OcCHOBHOE cojiepKaHue 4
B TOM 4HcJIe:
Tema 2.2. VppaunoHanbHble TeopeTnueckoe o0yueHue 2
YpaBHCHUA HppaunoHnaibHble ypaBHeHUs. PABHOCUIIBHOCTh HPPALIMOHAJIBHBIX YPaBHEHUI. OK 01
IpakTHyeckoe 3aHsTHe Ne 3: 2 85 gg
Pemenne nppanvoHaIbHbBIX YPABHEHUN OK 04
OCHOBHOE COJIep/KAHUE 4
B TOM 4HcJIe:
Tema 2.3. [ToHsITHE CTENCHH. Teopernyeckoe o0yueHue 2
Caoiictsa crenenu. CreneHnas Crenenu ¢ parioHaJILHBIM M IEHCTBUTEIBHBIM MTOKA3aTeIeM, HX CBOWCTBA.
yHKIHA Crenennble QyHKIMHU, UX CBOMCTBA U rpaduKu OK 01
IIpakTnyeckoe 3ansaTHe Ne 4: 2 8§ %
ITpeoOpa3oBaHue CTENEHHBIX BbIPaKEHUI OK 04
Konmponvnas paboma no pazoeny 2
CamocrosiTesibHast paboTa 00y4arOIIMXCH: 2
BeinonHenue TBOPYECKOro 3a/1aHus (cocTaBieHue TaduuIbl (opMysT) IO TEMaM pasjiena
Pa3nea 3. IlokasareabHas pynkuus. [lokasareabHble ypaBHEHUs] M HEPAaBEHCTBA 16
OcHOBHOE cofiep:KaHue 4
B TOM 4HcJIe:
Teopernueckoe o0yueHue 2
Tema 3.1. IlokazarensHas Qyukius, | [lokazatenpHas pyHKIMs U ee cBolicTBa. [locTpoenue rpadukoB moka3zaTeabHOM OK 01
€€ CBOMCTBA. yHKIMM 8115 gg
MpakTuueckoe 3ansTre Ne 5: 2 OK 04
[Toctpoenue u urenue rpadukoB nokazarenbHoN pyHkuuu. [IpeobpazoBanus
rpauKoB
OCHOBHOE CO/Iep;KAHHE 8
Tema 3.2. [loka3aTenbHble ;TOM —— P i
yYpaBHEHHMsI, CUCTEMbl ypaBHEHUHN U COPCTHHECKOC ODYHCHHUE —
HepaBeHCTBa [Toka3zarenbHble ypaBHEHHs. BU/bl MOKa3aTeNbHBIX YPaBHEHUH U CIOCOOBI UX
penrerns. OCHOBHBIE TEOPEMBI O PABHOCHIILHBIX MIEPEXO/IaX B YPABHEHUSX. 85 gé

IIpuHIUI pelIeHNs TOKA3aTeIbHbIX CUCTEM YPABHEHUN




[TokazatenbHble HepaBeHCTBa. OCHOBHBIE TEOPEMBI O PABHOCWIIBHBIX ITEPEX0/axX B
HEPaBEHCTBAX.

IpakTu4yeckoe 3anaTue Ne 6:

Pemienue noka3aresnbHbIX YpaBHEHUN METOJOM YPABHUBAHUS MOKa3aTENEN
Pelenne nokasaTenbHbIX YPABHEHHI METOJIOM PA3JIOKEHUS HA MHOXKUTEIH,
BBEJ/ICHNS HOBOW IIEPEMEHHOU

Pemenue nokazareabHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPAPUIECKIM METOI0M
Pemenne nokasaTesbHbIX HEPABEHCTB

Koumponvnasa paboma no pazoeny

N

CamocrosiTesibHas padoTa 00y4alOIIUXC:
BrInoHeHHE TBOPYECKOT0 3aaHKs (BBIIOJIHEHUE rpaduuecKor padOThI) 10 TeMaM pas3jiena

OK 03
OK 04

Pasnean 4. Jlorapugmel. Jlorapupmuueckas pynkuus. Jlorapupmudeckne ypaBHeHUsI 1 HEPABEHCTBA

22

Tema 4.1. Jlorapugm u ero cBoiicTBa

OcHoBHOE CoACpKaHuE

B TOM 4YHuCJIE:

TeopeTuquKoe oﬁyt{elme

Jlorapudwm. CpoiicTBa norapudmos. JlecsTHIHBIC U HATYpaJIbHBIC JOTapru(MEIL.

[TpeoOpa3oBanue Jorapu(pMUUECKUX BHIPAKECHUH.

IpakTuyeckoe 3anaTue Ne 7:
Pemenue 3a1a4 Ha mpeoOpa3oBaHKe, BEIYUCICHNUE U CPAaBHEHHUE JIOTapU(MUIECKUX
BBIPAKCHUI

OK 01
OK 02
OK 03
OK 04

Tema 4.2. Jlorapupmuueckas
byHKIUSA

OcHoBHOE coaepKaHue

B TOM YHCJIC:

Teopernueckoe o0yuenue

Jlorapudmuueckas QyHKIHUS U €€ CBOHCTBA

IIpakTnyeckoe 3ansTue Ne 8:
[TocTpoenue u yreHue rpadukoB gorapudmuueckord pyHkun. [IpeodpasoBanus

rpadukoB

OK 01
OK 02
OK 03
OK 04

Tema 4.3. Jlorapudpmuyeckue
YPaBHEHUs, CUCTEMbI YPaBHEHUN U
norapu(MUYecKre HEpaBEHCTBA

OcHoBHOE coaepKaHue

B TOM YHCJIC:

Teopernueckoe o0yueHue

[Tonsitue norapupmuueckoro ypaBHeHus. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX
MEPEXO0J0B B YPABHEHUSX

OK 01
OK 02




OCHOBHBIE METO/IbI peLlIeHUs JIorapu(PMUUECKUX YPaBHEHHH: (QyHKIIMOHAIBHO-
rpadu4ecKkuii, METOJ1 MOTEHIIMPOBAHUS, METO]] BBEICHUS] HOBOW IEPEMEHHOIA.

Jlorapudmuueckue HepaBeHcTBa. CrIOCOOBI pelieHus JorapupMuaecKux
HepaBeHCTBA. OCHOBHBIEC TEOPEMbI PABHOCHIIBHBIX MIEPEXOJ0B B HEPABEHCTBAX

IIpakTuyeckoe 3anaTue Ne 9:
Pemenue norapuMu4ecKux ypaBHEHHI METO MOTEHIIUPOBAHHUS,

Pemenue norapudMuyecknx ypaBHEHUN METOJT BBEJICHHS HOBOW IMMEPEMEHHOM

Pemienue cucteM JorapuMUUECKUX ypaBHEHUH

Pemrenune J'IOFapI/I(bMI/I‘IeCKI/IX HCPAaBCHCTB pa3JIMYHbIX BUJIOB

OK 03
OK 04

Tema 4.4. Jlorapudmsl B mpupoie u
TEXHHUKE

IIpodeccuoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHue MPUKJIATHOTO
MO/1YJIfA)

IIpakTHueckoe 3aHsATHE NMPOPeCcCHOHATHLHO-OPHEHTHPOBAHHOTO COAeP:KAHUS
[Tpumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee
MaTeMaTU4eCKUe CBOWCTBA

Konmponvnas paboma no pazoeny

CamocrosiTesibHas padoTa 00y4aOIIUXCH:
[ToaroroBka cooOmieHni 1O TEMaM pasjesna

OK 01
OK 02
OK 03
OK 04

Pa3nea 5. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue pynkuuu. Tpuronomerpuyeckne ypaBHeHus U

HepaBeHCTBa

Tema 5.1. Tpuronomerpuyeckue
(GYHKIIUHM POU3BOJIBHOTO YTJIa,
yrcna. Paguannas u rpagycHas mepa

yria

OcHoBHOE coaepKaHue

B TOM 4YuCJIC:

TeopeTuquKoe oﬁyqelme

PangnanHas Mepa yrna. IIoBopoT TOUKH BOKpPYT Hayajla KOOpIUHAT.

OHpC}IGJ’IeHI/Ie CHHYCa, KOCMHYCa, TAHTCHCAa U KOTAaHI'CHCA.
3HaKH TPUTOHOMCTPHYCCKUX (I)yHKI_II/Iﬁ 3aBHCHMOCTD MCKAY CHHYCOM, KOCUHYCOM,
TAHI'CHCOM W KOTAHI'CHCOM OAHOTO M TOT'O XK€ yIjia

IIpakTnyeckoe 3ansaTue Ne 10:
Omnpenenenue paaraHHoON U rpaJycHOM Mephl yria. Tpuronomerpuueckue GyHKIUN
ITPOU3BOJILHOTO YTJIa, YUCIIA.

OK 01
OK 02
OK 03
OK 04

Tema 5.2. ®opmynbl
TPUTOHOMETPUHU

OcHoOBHOE coJep:KaHue

B TOM 4YucJic:

TeopeTnueckoe o0yueHue

OcHOBHBIE TPUTOHOMETpUYECKHUE TOXAecTBA. DOpPMYIIbI TPUBEIECHUS.

OK 01
OK 02




Dopmysibl cnoxeHus 1 GopMyIbl ABOWHOTO yriia. @opMysibl HOJOBUHHOIO yIia.

[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U
IIPOU3BENICHUS B CYMMY.

IIpakTnyeckoe 3ansaTue Ne 11:

Pemienue 3a1anuii ¢ npuMeHEHUEM OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB,
dbopMyI ipuBeICHUS

[TpeoOpa3oBaHue NPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUH C TIOMOIIBIO
(bopMyIT TPUTOHOMETPUU

OK 03
OK 04

Tema 5.3. Tpuronomerpuueckue
byHKIIUN

OcHOBHOe co/Iep:KaHue

B TOM YHCJIC.

Teopernueckoe o0yueHue

Tpuronomerpuueckue pyHkuuu. O6acTb ONpeAeIeHUs U MHOXKECTBO 3HaUEHU I
¢bynkuuii. YéTHOCT, HEYETHOCTD, IEPHOAMYHOCTD (DYHKITHIA.

CrnocoOs1 3a1anus Gyakiuid. CBoiicTBa U rpadUKi TPUTOHOMETPHUECKUX (PYHKIIHIA.

[IpeoOpazoBanue rpadukoB TpuroHoMeTpudeckux GpyHkuuii. OOpaTHbIe
TpuroHomerpuueckue Gynkuuu. Vx cBoiictBa u rpaduki.

IpakTnyeckoe 3ansiTue Ne 12:

Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMH.
[TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHI
ApKCHHYC, apKKOCHHYC, QpKTaHI€HC YUCIIA.

OK 01
OK 02
OK 03
OK 04

Tema 5.4. Tpuronomerpudeckue
YPaBHEHUS U HEPABEHCTBA

OcHoBHOE coaepKaHue

B TOM 4YuCJIC:

TQOPETI/I‘ICCKOC oﬁyqelme

[Ipocreiimre TPUrOHOMETPUYECKUE YPABHEHUS

YPaBHeHI/ISI, CBOIAIIMECA K KBaApaTHBIM, PEIIACMbIC PA3JIOKCHHUEM HAa MHOXHUTCIIH,
OIHOPOJHBIC.

[Ipocreiimre TPUrOHOMETPUYECKHUE HEPABEHCTBA

IIpakTnyeckoe 3ansiTue Ne 13:

Pemenne nmpocTelmnx TPUrOHOMETPUYECKUX YPaBHEHUI

Pemenne ypaBHeHUH, IPUBOAMMBIX K KBaJPaTHBIM, PEIIEHUE OJHOPOIHBIX
TPUTOHOMETPUYECKUX ypaBHEHUHN

Penienrie TpUroHOMETPUUECKUX HEPABEHCTB

OK 01
OK 02
OK 03
OK 04




Tema 5.5. Onucanue

IpodeccnonabHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MOYJIsl)

IIPOU3BOJICTBEHHBIX IIPOLIECCOB C IIpakTHyeckoe 3aHsITHE NPO(PeCcCHOHATBHO-OPMEHTHPOBAHHOIO COIePKAHUS: 2
MOMOIIBIO IPAQUKOB (YHKIIHIA Hcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMIA B TPO(eccCuoHaIbHBIX 85 gé
3ajjayax OK 03
Konmponvnaa paboma no pasoeny 2 OK 04
CamocTrosiTesibHasi padoTa 00yYarOMXCS: 4
[ToaroToBka nmpe3eHTaluii Mo TeMaM pasjiena
2 cemecmp
Pa3nes 6. IlpousBogHas QyHKIMH U ee IPUMEHEHHUE 24
OCHOBHOE COJiep/KaHne 4
B TOM 4HcJIe:
TeopeTnueckoe odydeHne 2
Tema 6.1. ITonsTue [TocnenoBarenbHOCTH. HKCIOBas MOCIEI0BATENBHOCTD, CIIOCOOBI €€ 3aJaHusl U OK 01
MOCJIEI0BATEIIBHOCTH cBoiicTBa. [loHATHE O Mpeelie MoCae10BATEIIbHOCTH. 85 %
Mpakruueckoe 3ansTne Ne 14: 2 OK 04
Brruncnenne npenenos nmociegaoparenbHocTed. [Ipeaen Gynkmum Ha
6eckoneyHocTH. [Ipenen pyHKIMHU B TOUKE.
OcHoBHoOe coJepKaHue 6
B TOM 4mcJie:
Teopernueckoe o0yueHue 2
Onpenenenue npousBoiHoU. [IpaBuiia u popmynsl quddepeHpoBaHus.
Tema 6.2 Ipoussoxnas. [Tpasuna | [IPOM3BOAHBIC OCHOBHBIX JJIEMEHTAPHBIX (QyHKIHHA. ONpeieeHne CII0KHOM
nuddepeHIpoBaHms. dbyukiun. [IpousBoanas cinoxHoN QyHKITUN OK 01
I'eomerpuyeckuii u (I)HW‘{CCKHﬁ ['eomeTpuueckuii u GU3NUECKUl CMBICT IPOU3BOIHON. Y paBHEHHE KacaTelbHOM K 8§ %
CMBICJI IPOU3BOIHOM rpadbuky GyHKIHH OK 04
IpakTu4eckoe 3ansaTue Ne 15: 4
Haxosxenne mpon3BOHON pa3IuyHbIX (DYHKIIMI U €€ 3HAYCHHI B TOUKE
HaxoxaeHne mpou3BOJHON CIOKHON (HYHKITUU
CocraBiieHHe ypaBHEHUs KacaTelbHOU K rpaduKy QYyHKIIMN
OcHOBHOE cojiep:KaHue 8
Tema 6.3. HccienoBanue (byHUKLu/H/I ¢ I 5 rom mce:
MIOMOILBIO TPOM3BOIHON
Teopernueckoe o6yyeHme 2 OK 01




Hccnenoanue pyHKIIMU HA BO3pAacTaHUE U YObIBaHUE C IIOMOIILBIO POU3BOTHOM.

OK 02

HccnenoBanne (yHKIIMH Ha SKCTPEMYMBI OK 03
Haxosxnenne HanOopIiero 1 HAMMEHbIIEeTo 3HaueHu GyHknuii. MccnenoBanue OK 04
(GYHKUIUH ¥ TOCTpOEHHE TpaprKOB
IpakTHyeckoe 3ansaTue Ne 16: 6
HccnenoBanue (yHKIMH C TIOMOIIBIO POU3BOAHOM Ha BO3pacTaHue, yObIBaHHE
GyHKIMHA
Pemenue 3aa4 Ha HAXOXKIEHUE TOYEK IKCTpEMyMa
Haxoxaenne HanbobIIero, HAMMEHbBIIET0 3HaYeHUs PYHKIUU
IIpodeccuonabHO-OpHEHTHPOBAHHOE cO/iep:KaHue (Colep:KaHie MPUKIATHOTO 2
Tema 6.4 Haxoxaenue MOLYJ151)
OIMTUMAIbHOTO PEesylipTata © IIpakTHyeckoe 3aHsATHE NMPO(ecCHOHATHHO-OPMEHTHPOBAHHOTO CO/IEPKAHUS: 2
MTOMOIIBIO TPOU3BOJHON B °
IIPAKTHUYECKUX 3a/a9ax [Tpumeps! UCIIONIB30BAHUS TPOU3BOIHOM JIsl HAXOXKACHUS HAWTYYIIIEro PEelIeHus B OK 01
IPUKJIAJIHBIX 3aJja4ax. OK 02
Koumponvnasa paboma no pazoeny 2 OK 03
CamocrosiTesibHas padoTa 00y4YaOIIUXCH: 2 OK 04
BeinonHenue TBOpYECKOro 3a1aHus (COCTaBICHNE KPOCCBOP/IA) 110 TeMaM paszesa
Pasnen 7. llepsoo0OpasHasi H MHTErpaJ 16
OcHoBHoOe coJepKaHue 4
B TOM 4mcJIe:
Tema 7.1. ITouste nepBoOOpasHOI E{eopengqecxoe 0byuenue 2 OK 01
(byrxi, [IpaBHIa HAXOKTSHUS epBooOpasHas ¢pynkuuu. [IpaBuiia HaX0XKIEHUS TEPBOOOPA3HBIX OK 02
Tabnuna Gpopmyn HaX0XKJIeHUS! TEPBOOOPa3HBIX OK 03
IIpakTuueckoe 3ansaTue Ne 17: 2 OK 04
Beruucnienue nepBooOpa3Hoi Juist JTaHHOH (QyHKITHH
OCHOBHOE Co/Iep;KAHHE 6
B TOM 4MucJie:
Tema 7.2. HeonpeneneHHbIH 1 Teopernyeckoe 00yyenue 2 OK 01
OIPENIENEHHBIA UHTErPAJIbL. [TonsiTne HeonpenenenHoro naTerpaia. [lousTue onpenen€éHHOrO NHTErpana. OK 02
®opmyna Herotoua-JleiibHuma ['eomeTpuueckuit cMbIca onpeneneHnoro narerpaina. ®opmymna Herorona— OK 03
JleliOHMIIA OK 04
IpakTu4eckoe 3ansaTue Ne 18: 4




HaxomneHHe iomaiaun (1)I/Il"yp, OI'paHNUYCHHBIX JIMHUSAMU.
Brruncnenue OMpPCACIICHHOI'O MHTCTpaJia.

IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHNE (CONEPKAHUE TPUKJIIATHOTO 2
. MOLYJIst
Tema 7.3. OnpeneneHHbli HHTErpal ys) )
B SKI3HI IIpakTuyeckoe 3aHsATHE NPOECCHOHATHLHO-OPHEHTHPOBAHHOIO COAEPKAHMSA:
Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPAJIA JJIs1 BRIYUCICHUS (PU3NICCKUX BETUYHUH U 8% gé
Iomanaeu OK 03
Koumponvnas paboma no pazoeny 2 OK 04
CamocrosiTesibHas padoTa 00y4YaOIIUXCH: 2
IlonroroBka coo0IieHnii o TeMaM paszena
Pasnen 8. DiieMeHTHI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATHCTUHKHU 20
OCHOBHOE COJiep/KaHne 4
B TOM YHCJIE:
TeopeTnueckoe odydeHne 2
Tema 8.1 P y OK 01
OCHOBHBIE TTOHATHUS U TPABUJIA KOMOMHATOPUKH. OK 02
OcCHOBHBIE TOHATHSI KOMOMHATOPUKHU
KoMOuHaTOpHBIC COSAMHEHUS: pa3MEIICHHUs, TIEPECTAaHOBKH, COYCTAHMS. OK 03
IpakTnyeckoe 3ansiTue Ne 19: 2 OK 04
Pemenne 3aa4y Ha npuMeHeHne GopMyn KOMOMHATOPUKHU
OCHOBHOE COIep/KAHNE 4
B TOM YHCJIE:
Tena 8.2 Teopernueckoe 00ydeHne 2 OK 01
) o [TonsiTue coOBITHS, BUIBI COOBITHI, BEPOSATHOCTH COOBITHS. CIIOKEHHE U YMHOKCHHUE OK 02
CoObiTus. BepositHOCTH COOBITHI . .
BEPOSITHOCTEN. TeopeMbl YMHOKEHHUS U CIIOKEHUSI BEPOSITHOCTEH OK 03
IpakTuyeckoe 3ansitue Ne 20: 2 OK 04
Permenne 3a1a4 Ha BEIYMCIICHHE BEPOSITHOCTH 110 hopMyiam
IIpodeccrnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE (COAEepPKAHUE IIPUKJIATHOTO 2
MO/LYJIst)
Tema 8.3. BeposTHOCTH IpakTHYecKoe 3aHATHE NPO(PECcCHOHAILHO-OPHEHTHPOBAHHOIO COAeP KAHMS: 2 OK 01
B IPO(eCCHOHATBHBIX 3a1a4axX OTHOCUTEIbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTHYECKOE 85 gg
onpeneneHue BeposiTHOCTH. OIeHKa BEPOSITHOCTUA COOBITHS OK 04
OcHOBHOE cO/iep:KaHUe 4




B TOM YHCJIC:

TeopeTnueckoe o0y4yeHue 2
[IpencraBienue JaHHBIX, FeHEpaIbHAsi COBOKYITHOCTh, BHIOOPKA. OK 01
Tema 8.4. BHeMue HTBT Bapuanuonnsiit psia. [lonuron yactot u rucrorpamma. CTaTUCTHUYECKHE OK 02
MaTeMaTUYCCKOU CTaTUCTHUKH ’ ’ OK 03
XapaKTePUCTHKU psijia HAOII0JaeMbIX TaHHBIX OK 04
IIpakTnyeckoe 3ansitue Ne 21: 2
Haxosx/1eHre YnCIOBBIX XapaKTEPUCTUK BAPUALMOHHOTO psJia
IpodeccnonabHO-OPHEHTHPOBAHHOE COePKaAHNE (COMEPKAHUE TPUKJIIATHOTO 2
Tema 8.5 MOAYJIsA)
Tabmue! u auarpaMmel Ha ipaktuke | [IpakTuyeckoe 3ansAaTHE MPOgecCHOHATbHO-OPMEHTHPOBAHHOIO COAEPKAHMSA: 2 OK 01
[TepBuuHas 00pabOTKa CTATHCTUYECKUX JAaHHBIX. [ padrueckoe ux mpecTaBiIeHUe. OK 02
Konumponvnaa paboma no pasoeny 2 OK 03
CamMocTosiTeJIbHAs Pa6oTa 00yYAIOIMNXCS: 2 OK 04
IToaroroBka coobuieHui Mo TeMam pasjena
Pa3znen 9. eomerpus. IIpsiMble M IIOCKOCTH B TPOCTPAHCTBE 21
OcHoBHoOe coJepKaHue 1
B TOM 4HCJIe:
Teopernueckoe o0yueHue 1 OK 01
[ToBTOpEHME Kypca reOMETPUH OCHOBHOM IIKOJIbI. Buibl mitockux ¢puryp, ux cBoiicraa 8§ %
Y TUJIOILAb. OK 04
Tema 9.1. 'eomeTpus Ha TNIOCKOCTH
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKAHME (COaep/KaHNe TPUKJIATHOTO 2
MO/1YJIfA)
TpakTHYecKoe 3aHsATHE NPO(ECCHOHATLHO-OPHEHTHPOBAHHOIO COIEPKAHMUS: 2 OK 01
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TNIOCKOCTH 85 gg
OK 04
OcHOBHOE cojiepKaHue 4
Tema 9.2. B TOM YHCJIE:
Teopernueckoe o0yyenue 2 OK 01




OCHOBHBIE ITOHSATHS CTEPEOMETPHU. [Tpeamet crepeomerpuu. OCHOBHBIC MMOHATHS (TOYKA, MPSMasi, INIOCKOCTb, OK 02
Pacrionoxenye npampix n npocTpancTBo). Ilepecexaromumecs, HapalIeIbHbIE U CKPEIUBAIOLIMECS IIPIMEBIE. OK 03
IIJIOCKOCTEN OK 04
OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
IIpakTnyeckoe 3ansiTue Ne 22:
AKCHOMBI CTEPEOMETPUH U HEKOTOPBIE CIEACTBUA U3 HUX. B3anMHOe pacnosioxxeHue
JIBYX IIPSIMBIX B IPOCTpaHCTBE. B3auMHOE pacronoxeHune NpsiMoi U IIIOCKOCTH.
OcCHOBHOe co/Iep:KaHue
B TOM 4HcCJIe:
Tema 9.3 Teopernueckoe o0yueHue
- 3 i OK 01
TlapasIeBHOCTS TPAMBIX, TIPMON 1 [TapamnenbHOCTD MPSAMON U IUIOCKOCTH B3aumHoe pacroiokeHne miocKoCTe. OK 02
. [TapaienbHOCT IIIOCKOCTEN
IUIOCKOCTH, TIJIOCKOCTEH - OK 03
IIpakTHyeckoe 3anaTHe Ne 23: OK 04
Pemenue 3a1a4 Ha IPUMEHEHNUE TEOPEM NMAPAIIIEIBHOCTH MPSAMBIX, IPSIMBIX U
IIJIOCKOCTEN
OcHoBHOE coaep:KaHue
B TOM YHCJIE:
Teopernueckoe o0yueHue
[lepnengukynspHeie npsimMble. [Ipu3Hak neprneHANKYISIPHOCTH MPSIMON U MIIOCKOCTH.
Tema 9.4. [lepneHaAUKyIAPHOCTD .
. [lepnenaukynsipHble TUIOCKOCTH. [Ipu3HAaK NEPHEHANKYIAPHOCTH TUIOCKOCTENH. YTOI OK 01
HPSIMBIX, IPSIMON U TNIOCKOCTH, . OK 02
_ MEXIy NpsMOM M IockocTero. [lepneHnukymnsp u HakioHHas TeopemMa o Tpex
IJI0CKOCTEN OK 03
NEPIEHIUKYIIApax. OK 04
IMpakTuyeckoe 3ansaTue Ne 24:
Pemenue 3a1ay Ha MpUMEHEHHE TEOPEM MEPIEHIUKYISIPHOCTU NMPSAMBIX, IPSIMbBIX U
IIJIOCKOCTEM.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEPKAHME (COaep/KaHNe IIPUKJIATHOIO
Tema 9.5. [TapautensHOe MoJ1y.151)
IIpakTHyeckoe 3aHAATHE NPO(eCcCHOHATBHO-OPHEHTHPOBAHHOIO COAECPKAHMSA:
IIPOEKTUPOBAHHE . OK 01
[TapamienpHOE MPOEKTUPOBAHKUE U €r0 CBOMCTBA. B3aumMHOE pacnonoxenue OK 02
MIPOCTPAHCTBEHHBIX QUTYD OK 03
Koumponvnasa paboma no pazoeny OK 04

CamocrosiTesibHas pa0oTa 00y4arOIIMXC:
BeinonHeHnne TBOpYECKOro 3a1aHusl (HaMCaHue CKa3Ku) 10 TeMaM paszesna




Paznen 10. ®urypsl B npocTpancTBe. MHOTOrpaHHUKH

19

OcCHOBHOE cojIepKaHue 1
Tema 10.1. B TOM 4HcJIe:

TeopeTnueckoe o0yueHue 1 OK 01
MHororpanHMKH. OcHoBHEBIE OK 02

ITonstne MHOrorpanHuka. Ero anemMeHTsl: BeplnHbl, pedpa, rpany. J(naroxas. OK 03
TIOHATHA Beimykiible ¥ HEBBITYKIIbIE MHOTOTpaHHUKH. [IpencTaBieHue o mpaBHiIbHBIX OK 04

MHOrorpaHHukax. CBOHCTBa MPaBUIIbHBIX MHOTOTpaHHUKOB Teopema Diinepa.

OCHOBHOE COJIepKAHUe 4

B TOM 4mcJIe:

TeopeTnueckoe odydeHne 2

5 i 3 OK 01

Tema 10.2. [pusma [Tpusma, e€ snemMeHThl, CBOMCTBA, pa3BEépTKa. Buasl npusMm. [IpaBuiibHas npusma. OK 02

Ceuenus npuzm. PopMyJibl IJIOAAH TOBEPXHOCTU U 00beMa (PUTYpBI OK 03

Mpakruueckoe 3ansTne Ne 25: ) 2 OK 04

Pemrenue 3aa4 Ha BRIYHMCIICHUE TUTOMIAIA TIOBEPXHOCTH M 00BEMA TIPU3MEL.

ITocTpoeHue ceueHuil npusm

OcHOBHOE cojiep:KaHHe 4

B TOM 4HcJie:

Teopernueckoe o0yueHune 2

[Mapautenemnumne, ero 3J1eMEHTHI, CBOMCTBA, pa3BépTka. Buasl. CeueHus OK 01
Tema 10.3. [Tapannenenunen, Kkyo OK 02

napajuienenunena @opmysisl IIOHIAM NOBEPXHOCTU U 00beMa (GUrypsl OK 03

IpakTuueckoe 3ansitue Ne 26: 2 OK 04

Pemrenue 3ama4 Ha BRIYHCIICHUE TUIONIAIN TIOBEPXHOCTH U 00bEMA

napamenenunena. [locrpoenue ceuenunit napamienenumnena u Kkyoa

OCHOBHOE cofep:KaHne 4

B TOM 4HcJIe:

Teopernueckoe o0ydeHue 2

[Mupamuia u MeHTHl. Ceuenne nupamuabl. [IpaBuibpHas mupaMuaa. YeHHAs OK 01
Tema 10.4. Tlupamia paMHIa U €€ dJIeMe CedeHue nmupamug paBUIbHA pamuaa. YcedeHHa OK 02

nupamuia OK 03

IIpakTuyeckoe 3ansaTue Ne 27: 2 OK 04

Pemmenwne 3a1a4 Ha BEIYKCIICHHE TJIOMAAH TOBEPXHOCTU U 00BEMA MTUPAMUIBI.
[TocTpoeHue ceueHni MUupaMuibl




Tema 10.5. Cummetpust B mpodeccuu

IpodeccnonabHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MOYJIsl)

IIpakTuyeckoe 3aHATHE NPOECCHOHATBHO-OPHEHTHPOBAHHOIO COAEPKAHMSA: 2 OK 01
CuMMETpHS B TEOMETPUUECKUX (PUTYpax, IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY OK 02
Koumponvnasa paboma no pazoeny 2 OK 03
CamocTosiTesqibHasi padoTa 00yYarOMXCs: 2 OK 04
BrinosiHeHNEe TBOPUECKOTO 3aaHusl (M3rOTOBJIEHHE MOJiesieil MHOTOTPAaHHUKOB)
Pa3nea 11. ®uryps! B npoctpanctse. Tesia BpameHust 18
OCHOBHOE COJiep/KaHne 4
B TOM 4mcJIe:
Tewa 11.1. I TeopeTnueckoe odydeHne _ _ 2 85 gé
Tena Bpamenus. {unuHap, ero 21eMeHThl, CBOMCTBA, BUJIBI, CEUSHHS, Pa3BEPTKA. OK 03
IpakTHyeckoe 3ansaTHe Ne 28: 2 OK 04
Pemrenue 3a1a4 Ha BRIYMCIICHUE TUIONIAIU TIOBEPXHOCTH U 00BbEMA IIMITUHIIPA.
OcHOBHOE cojiep:KaHHe 4
B TOM 4HCJIe:
Tema 11.2. Konyc Teopernueckoe oﬁyqeﬂnev _ ] 2 85 gé
Konyc, ero ssiemMeHTbl, CBOWCTBA, BU/Ibl, CEUCHHUS, Pa3BEPTKA. Y CEUECHHBIN KOHYC OK 03
IpakTuueckoe 3ansitue Ne 29: 2 OK 04
Brruncienne mioniaan moBepxXHOCTH U 00bEMa KOHYCA.
OcHOBHOE cojiep:KaHue 6
B TOM 4mcJIe:
Teopernueckoe o0ydeHue 2
Tema 11.3. Lllap u chepa [lap u cdepa, ero anemMeHTsl, ceueHus. BzanmHoe pacnosnoxenue chepsl U
IIJIOCKOCTHU OK 01
IIpakTnueckoe 3ansitue Ne 30: 4 OK 02
Pemienye 3a1a4 Ha BEIYMCIIEHHE TJIOIIAIM TOBEPXHOCTH M 00BEMA 1Iapa. OK 03
KomOuHamyu MHOTOIpaHHUKOB U T€J BpallleHHsI OK 04
Koumponwvnasa paooma no pazoeny 2
CamocrosiTesibHas padoTa 00y4arOIIUXCH: 2
BeinonHeHne TBOPYECKOro 3a1aHusl (M3rOTOBJIEHUE MOJIENIeN Tell BpallleHus)
Pa3zzen 12. KoopaAuHAaThI H BEKTOPBI 12




OcHOBHOe co/Iep:KaHue

B TOM YHCJIC.

Tema 12.1. TeopeTnyeckoe 06yyeHne 2 OK 01
JlexkapToBbI KOOPIMHATHI B | JlekapTOBBI KOOPAMHATHI B pocTpaHcTBe. [IpocTeiime 3aqaun B KOOpAUHATAX. OK 02
MIPOCTPAHCTBE PaccrosiHue Mexy 1ByMs TOYKaMU, KOOPJIMHATHI CEPEIMHBI OTPE3Ka OK 03
IIpakTnyeckoe 3ansitue Ne 31: 2 OK 04
HaxoJ1eHre pacCTOsIHUS MEXAY ABYMSI TOUKaMU U KOOPJIMHAT CEPEIUHBI OTPE3Ka
OCHOBHOE COJIep/KAHUE 4
B TOM 4HcJIe:
2
Tema 12.2. Teopernueckoe o0yueHue _ OK 01
Bexkropsel. Koopannatel BekTopa. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. JleicTBHs OK 02
BexTops! B mpocTpaHCcTBE
HaJl BEKTOpaMHU. OK 03
IIpakTnyeckoe 3ansitue Ne 32: 2 OK 04
VYron mexay aABymst BekTopaMu. CKaJIsipHOE MPOU3BEJIEHUE BEKTOPOB.
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue TPUKJIATHOTO 2
Tema 12.3. IIpakTuko- MOTy.151) OK 01
OpUEHTUPOBAHHBIC 3a1a4H Ha IIpakTHyeckoe 3aHAATHE NPOPECCHOHATBHO-OPHEHTHPOBAHHOIO COACPKAHMSA: 2 8§ gg
KOOPIHHATHOM MIIOCKOCTH KoopaunaTHas niaockocTs. BelunciieHne paccTosiHUM U MJI0LAAeH Ha TNIOCKOCTH. OK 04
KonnuecTBeHHBIE pacyeTsl
Konmponvnas paboma no pazoeny 2
Pasnea 13. HToroBoe noBTopenne 4
IpakTnyeckoe 3ansiTue Ne 33: 4
[TpeoOpa3oBaHue UPPALTMOHANBHBIX, CTENICHHBIX, JIOTapU(PMUUECKUX U OK 0]
Tema 13.1. Urorosoe nosropenue | |PHTOHOMETPIICCKHX BRIPAKCHIH 5 OK 02
Pemenne pa3ianyHbIX ypaBHEHUH, HEPABEHCTB, CHCTEM YPAaBHEHUI U CUCTEM OK 03
Kypca MaTeMaTHKH OK 04
HEPABEHCTB.
Pemenue koMIuiekcHbIX 3a1anuil Ha TeM «[IpousBoanasy, «IlepBoobpasHas u
uHTerpam», MuororpanHukny, «Tena Bpamenus», «KoopinHaTel 1 BEKTOPHIY.
Ilpomesicymounas ammecmayus é popme IK3ameHna 6
BCEI'O 232




3.VCJIOBUSI PEAJIN3AIINM TIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00ecIevYeHH IO,
Jlns peanu3zanuu nporpamMmbl 00111e00pa3zoBaTeIbHON YUeOHOM TUCITUIIMHBI TOKHBI ObITh
MPElyCMOTPEHBI CIEAYIONINE CIeIMATbHbIE TOMEIECHUS:
Kabuner «MaTemMaTuK1», OCHAIIICHHBIN: KOMIUICKT yueOHOM MeOenu Ha 26 1oCca0uHbIX MECT,
KOMILIEKT MeOEIH /IS IPETIoAaBaTelis, 3KpaH, IPOEKTOp, IEPEHOCHON HOYTOYK C HE0OXOANMMBIM
KOMILJIEKTOM JIMLEH3UOHHOTO MTPOTPAaMMHOTO 00eCrieueHHs.
[ToMemienue 111 OpraHU3aldy CaMOCTOATENBHOM M BOCIIUTATEIBHON paboThl, 000PYIOBaHHOE
KOMIUIEKTOM y4eOHOW wmeOenmn Ha 18 mocamoyHBIX MeECT, KOMIIBIOTEpPHAs TEXHHKA C
MNOJKIIIOUeHUEM K ceTtu «VHTepHeT» W JOCTyHNOM B DJJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.
3.2. UndopmannonHoe odecneyeHne peaau3amumn NporpamMmmbl
3.2.1. OcHOBHBIE TEYATHDBIE H3TAHUS
1. AmnroHOB, B. W. DniemeHTapHast u BbICIIasi MaTeMaTuka : yaueoHoe mocooue mist CIIO /
B. . Arronos, ®. 1. Konenesuu. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlans, 2025.
— 136 c. — ISBN 978-5-507-50675-0. — TekcT : HenocpeaCTBEHHBIN
2. bynmeik, I'. M. Maremaruka / I'. M. Bynaeik. — 2-e u3n., crep. — Cankr-IletepOypr :
Jlanp, 2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcrt : HemocpeacTBEHHBII
3. Ksitmanos, A. M. Matemaruka: yueOHnoe nocobue s crno / A. M. Keirmanos, E. K.
Jleiinaprac, C. I'. MbicnuBen. — 2-e u3a., crep. — Canxt-IlerepOypr: Jlans, 2022, —
288 c. — ISBN 978-5-8114-9447-7. — TekcT: HEMOCPEACTBEHHBIH.
4. Cupotuna, 1. K. Matematnueckuit ananus. Untepaktusnbiii kype / U. K. Cuportuna.
— Cankr-IlerepOypr : Jlans, 2022. — 300 c¢. — ISBN 978-5-8114-9802-4. — TekcT:
HEIOCPEICTBEHHBIMN.
3.2.2. OcHOBHbIE JIEKTPOHHbIE H31aHUS
1. https://znanium.ru/catalog/product/1906092 (nata obpamenus: 02.02.2026). — Pexum
JIOCTYTIA: 110 MOATHCKE.
2. https://znanium.ru/catalog/product/1855784 (mara obOpamenus: 02.02.2026). — Pexum
JOCTYTA: 1O TOJIITUCKE.
3.2.3. lonoTHUTeIbHbIe HCTOYHUKHU
1. Ameynoga, A. C. [IpakTukym 1o marematuke : yuebHoe nocodue / A. C. Auieynosa, E.
B. Kabaueckas. — KemepoBo : Ky3['TY umenu T.®. ['opbauesa, 2022 — Yactp 3 :
ypaBHeHUs U HepaBeHcTBa — 2022. — 79 ¢. — ISBN 978-5-00137-312-4. — TekcrT :
SJeKTpOHHBINM /  Jlanb  :  2nekTpoHHO-OMOnmmoTteunas  cucrema. —  URL:
https://e.lanbook.com/book/257546
2. bnaros, 3. Y. 3aauHuK 10 TEOPUH BEPOATHOCTEH M MaTeMaTHUeCKoM cratuctuke / 3. Y.
bnsro3. — Cankr-IlerepOypr: Jlanb, 2021. — 236 ¢. — ISBN 978-5-507-44292-8. —
Texct: snexTpoHHbli // JlaHb: 3nekTpoHHO-OMONMoOTEeyHas cucrtema. — URL:
https://e.lanbook.com/book/220463
3. Jlucuukun, B. T. Marematuka B 3amadyax c pemenusmu / B. T. Jlucwukun, U. JI.
Conogeitunk. — 10-e u3a., crep. — Cankr-IletepOypr : Jlanp, 2023. — 464 c. — ISBN
978-5-507-46662-7. — Tekct : 3nekTpoHHBIN // JlaHb : 37MEeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/314798
4. Hammgaiiko, JI. B. Maremaruka st skoHomucToB. COOpHUK 3amaHuii : ydeOHOe



https://e.lanbook.com/book/220463
https://e.lanbook.com/book/314798

nocooue misa CITO / JI. B. Hamusaiiko, H. B. MBammna, 0. JI. lImuar. — 2-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlanb, 2025. — 432 ¢. — ISBN 978-5-507-50945-4. —
Tekct : anexTpoHHbli / JlaHp : 310eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/491396



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILIMHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yJabTaThl, HApPaBiICHHbIE HA (POPMUPOBAHHUE OOIINX
KOMITETEHIIMI 10 pa3/ielaM ¥ TeMaM COJIepKaHusl yaeOHOTro MaTepuania.

Kox u HaumeHOBaHMe
¢GopMuUpyeMBIX KOMIETEHIHU A

Pazgen / Tema

THI olleHOYHBIX
MeponpHuATHI

OK 01. Beibupats criocoObt
peleHus 3a1a4
npodeCcCuOHATBLHON
JESTSIIbHOCTH
MIPUMCHHUTEITHHO

K pa3JIMYHbIM KOHTEKCTaM

P1,Temal.1

P2, Temnr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,4.3,4.4

P 5, Temnr 5.1,5.2,5.3,54,55
P 6, Temr! 6.1,6.2,6.3,6.4
P7, Temb1 7.1,7.2,7.3

P 8, Temmn! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temn1 9.1,9.2,9.3,9.4,95
P 10, Temsr 10.1, 10.2, 10.3,
10.4, 10.5

P11, Temsr 11.1,11.2,11.3
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEJCTBA
MOMCKA, aHAJIN3a U
WHTEpIpeTauy HHPOPMAIIHH,
1 UTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJTHEHUS
3a/1a4 poeCcCHOHATIBHON
JeATETbHOCTH

P1,Temal.1

P2, Temr 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temr14.1,4.2,4.3,4.4

P 5, Temnr 5.1,5.2,5.3,54,5.5
P 6, Temr1 6.1, 6.2, 6.3, 6.4
P7, Temb1 7.1,7.2,7.3

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems 9.1,9.2,9.3,94,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5

P11, Temsr 11.1,11.2,11.3
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1

OK 03. [LitanupoBats n
pean30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeINpPUHIMATENbCKYIO
NeSITebHOCTD B
npodeccuoHansHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110
MPaBOBOM M (PMHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CHUTYaLUsAX

P1,Temal.1

P2, Temn 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Tems14.1,4.2,4.3,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5
P 6, Temn1 6.1,6.2,6.3, 6.4
P7, Temu1 7.1,7.2,7.3

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,94,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5

P11, Temsr 11.1,11.2,11.3
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1

Texywuti KoHmponn.:
VYcrHblil onpoc
TectupoBanue

OneHka
BBITIOJIHEHU S
KOHTPOJIbHOM pabOThI

Ka4dycCTBa

Ipomesrcymounulii
KOHMPOIb:
Brinonnenue
KOHTPOJIBHOH paboThI
3a 1 cemectp
DK3aMeH
(BbIMOSTHEHHE
9K3aMEHallMOHHBIX
3aj1aHui)




OK 04. D¢ddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B KOJIJIEKTUBE U
KOMaH/1e

P1,Temal.l

P2, Temr 2.1,2.2,2.3

P 3, Temnr 3.1, 3.2

P4, Tems1 4.1,4.2,4.3,4.4
PS5, Temsr 5.1,5.2,5.3,54,5.5
P 6, Tems1 6.1, 6.2, 6.3, 6.4
P7, Temsr 7.1,7.2,7.3

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 85
P9, Temr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5

P11, Temsr 11.1,11.2,11.3
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1




