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1. HACIIOPT MPOT'PAMMBI YYEBHOM JUCIUILIAHBI

«MATEMATHUKA»
1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI
[Iporpamma yueOHOM AUCIMIUIAHBI SIBISETCS YACThIO MPOTPaMMBbI TOJITOTOBKHU
cnenuanucToB cpeanero 3seHa B coorserctsun ¢ ®I'OC CIIO no crenuanbHOCTH
35.02.09 Boaubie OrMopecypchl U akBaKyIbTypa.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe MPOTrpamMMbl MOATOTOBKH CIHEIUAJIMCTOB
CPEIIHErO 3BEHA!

Oob1eoOpa3oBarenpHas AUCUUIUIMHA «MaTteMaTuka» sSBIseTcsl 00s13aTEIbHON
4acThIO 00111e00pa30BaATEIBHOTO IIUKJIa OCHOBHOM 00111€00pa30BaTeIbHOM
nporpammsl B cootBeTcTBUU ¢ TpeboBanuamu GI'OC COO no cnenuaibHOCTH
35.02.09 Boaubie 6ropecypchl U akBaKyIbTypa.

1.3. Henau u 3aga4M JUCHMILUIMHBI — TPeOOBAHMS K Pe3yJbTATaM OCBOCHUSA
AUCHUNTHHBI:

1.3.1. leau u 3a0a4 TUCHUILIMHBI

Henn:

OCBOCHHE OOYYaIOIIUMHUCS COJIEpkKaHU y4eOHOW AUCUUILIMHBI «MartemaTukay u
JIOCTUKEHHE PE3yJIbTATOB €€ M3Yy4YEeHHUsS] B COOTBETCTBUU C TpeboBanusmMu OI'OC
COO c yuerom npodeccuonanbpHou HanpaBiaeHHoctu ®I'OC CIIO.

3anauu:

- (opMupoBaTh MPENCTABICHUS O COIMUAIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX
dbakTopax CTaHOBJICHUSI MATEMATHKH;

- (bopmMupoBaTh OCHOBBI JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHYECKOTO
MBIIUICHUS;

- (¢dopmupoBaTh YMEHHUS MPUMEHSITH IMOJYyUYCHHbIE 3HAHHUS TIPU PEIICHUU
pPa3TUYHBIX 33714, B TOM YHCIIe TPO(PECCHOHALHBIX;

- ¢dopmMupoBaTh MPEJCTABICHUS O MaTeMaTUKE KAaK YacTU OOIIEYEIOBEUECKOMN
KYJbTYPbl, YHUBEPCAIHHOM $I3bIKE€ HAYKH, MO3BOJISIIONIEM OMHUCHIBATH U U3y4aTh
peabHbIE MPOIECCHl U SBJICHUS B MOBCEIHEBHOM *KU3HU U B MPOQPECCUOHATLHON
JEATEIbHOCTH.



1.3.2. Ilnanupyemble pe3y/ibTaThl OCBOCHHUSA 0011€00pa30BaTeIbHON TUCUMILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO
u Ha ocHoBe PI'OC COO

Koa m HaumMeHoBaHue
(popmupyembIx
KOMIIEeTeHIN I

Hﬂaﬂl/lpyeMble pPe3yJbTaThbl OCBOCHUA TUCHUIIJIHHBI

Oomue

III/ICIII/IHJ'II/IHapHLIe

OK 01. Beibupatb cioco0sl
pemieHus 3a1a4d
npodeccruoHaIbHOM
JEATEIILHOCTH
NPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYAOIIO0UE;

JIP 25 roTOBHOCTH K aKTUBHOM JIEATETbHOCTH
TEXHOJIOTMYECKOM M COLMAJIbHON HAIPABICHHOCTH,
CIOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHATh TAKYIO AESATEIbHOCTD;
JIP 26 wuHTEpec K pa3inu4yHbIM cepam
npodeccHuoHaNbHOM e TENbHOCTH.

MP 01 camocTosTeNIbHO POPMYIUPOBATH U
aKTyaJlM3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBiIMBaTh CyIIECTBEHHBIN MPU3HAK WUIU
OCHOBAHUS JJIsl CPAaBHEHUS, KIaCCU(PUKALIIH U
0000IIICHHS;

MP 03 onpenensTh 1eNH 1eITeIbHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKECHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTHU M IPOTUBOPEYNS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHBBI B ACSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLICHHMBATh PUCKU MOCJEICTBUN AEATEIbHOCTH;

MP 08 pa3BuBaTh KpEaTUBHOE MBIIIJICHUE TPU
peLIeHNH KU3HEHHBIX MPOOJIeM.

MP 09 BnaseTh HaBBIKAMU Y4EOHO-HCCIEA0BATEIHCKOM
Y TIPOCKTHOM JIeATEIbHOCTH, HABBIKAMH pa3peIieHus
npobiem;

ITP6 01 BiazeTs METOAAMH J10KA3aTEIbCTB, AJITOPUTMAMU
peleHus 3a1a4; yMeTb (OpMYJIUPOBaTh ONPEEICHMS,
AKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH
JI0Ka3aTeIbCTBEHHBIE PACCYXKIEHUS B XOJI€ pEeLIeHHs 3aa4;
ITP6 02ymeTh oniepupoBaTh NOHITUSIMU: CTEIIEHD YHCIIA,
Jorapu@Mm 4uciia; yMEHHE BbINOJIHATh BBIYMCICHUS 3HAUEHUH
U Ipeo0pa3oBaHMii BEIPAXKEHUH CO CTENICHIMHU U
Jorapudpmamu, npeodpazoBaHue ApOOHO-pALIMOHATBHBIX
BBIPAKCHMUIA;

IIP6 03 ymMeTh onepupoBaTh NOHATUSIMU: PAllMOHAJIBHBIE,
UppaLOHAIIbHBIE, TIOKA3aTENIbHbIE, CTEIICHHBIE,
norapumuyecKue, TPUroHOMETPUYECKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh NOHATUAMU: QYHKIHS,
HenpepbIBHAs QYHKIMS, TPOU3BOIHAS, IEPBOOOpaA3Has,
OTIpe/ieNIEHHBI HHTETPpal; YMETh HAXOIUTh MPOU3BOIHbIE
AIIEMEHTAPHBIX (PYHKIUH, UCIIONB3YS CIIPABOYHbIE
MaTepuabl; UCCIEN0BATh B MPOCTEHIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTB, HAXOAUTh HAUOOJIbIlIEE U HAUMEHBIIIEE
3Ha4YeHHE (PYHKIUH; CTPOUTH rpa)uKH MHOTOUJICHOB C
UCII0JIb30BaHUEM allapaTa MaTeMAaTUYECKOr0 aHaIn3a;
IPUMEHATh IPOU3BOHYIO IIPH PELLICHUHU 3aJay Ha JBU)KEHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha
HauOoJIbIlIee M HAUMEHbIIIEEe 3HAUCHUs, HA HAX0XKJICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIP6 05 ymMeTh oneprpoBaTh NOHATUSIMU: pallMOHATIbHAS
dyHKUMs, MoKazaTesnbHasi QYHKIUS, CTeNeHHas QYHKLHS,




MP 14 BBISIBASTH IPUUUHHO-CIIEICTBEHHBIC CBSI3U U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOIUTh apTYMEHTHI JIJIsl J0Ka3aTeIbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh MapaMeTpbl U KpUTEPUU
peuieHus;

MP 15 anann3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1aud pe3yJbTaThl, KPUTUYECKU OLEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHUSIX;

MP 18 ymeTh NEepeHOCUTh 3HAHMS B IMO3HABATENIBHYIO U
MPAKTUYECKYI0 00JaCTH KU3HEACATEILHOCTH;

MP 19 ymMeTh HHTErpUPOBATh 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTei;

MP 20 BbIABUTATh HOBBIC UJIEH, PEIJIaraTh
OPUTHHAIBLHBIC TTOJIXO/IBI U PEIICHUS; U CIIOCOOHOCTh UX
MCIOJIb30BaTh B IO3HABATENLHOM U COIIMAIbHOM
MPaKTUKE

JorapupmuyuecKas GyHKUIHUsS, TPUTOHOMETPHUYECKHUE
dbyHKIMH, 00paTHBIE GYHKIIMHA, YMETh CTPOUTH TpaduKu
W3YYCHHBIX (DYHKIIMH, UCIIONTH30BATh IPAPUKHU TPU U3YICHUN
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U 33714 U3 PEATbHOM KU3HU, BRIPAKATH
dbopMysiaMy 3aBUCUMOCTH MEXKIY BEJIMUYUHAMU;

IIP6 06 ymeTh pemiath TEKCTOBBIC 33a4d Pa3HbIX TUIIOB (B
TOM YHUCJI€ HA IPOLEHTHI, I0JIU U YaCTH, Ha IBUKCHHE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH 33Ja4d U3
o0JacTH ynpaBieHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMM);
COCTaBIISITh BBIPAKCHHUSI, YPABHCHHUS, HEPABCHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33aJ]a4M, UCCIIEIOBATDH MTOJIyYEHHOE
pEellIeHNE U OLIEHUBATh MPaBIONOJ00HOCTb PE3YJIbTATOB;
IIP6 07 ymeTh oniepupoBaTh NOHATUSIMU: CPETHEE
apudMeTHuIecKoe, MeuaHa, HauboJbIIIee U HAMMEHBIIIEE
3HAa4YEHUSs, pa3Max, TUCIePCHs, CTAaHIaPTHOE OTKIIOHEHHE
YKCJI0BOT0 HabOpa; yMETh U3BJIEKaTh, MHTEPIPETHPOBATH
uH(bOpMalIKIO, TPEJICTABICHHYIO B TAOIUIAX, HA
auarpammax, rpaukax, OTpakKarollyro CBOWCTBA PEATbHBIX
MIPOLIECCOB U SBJICHUI; MPECTABIATH HH(HOPMALIHIO C
MIOMOIIbIO TaOJIHUI] U JUarpamMM; UCCIEI0BATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YUCIIE C TPUMEHEHHUEM
rpaUIeCcKUX METOJ/IOB U JIEKTPOHHBIX CPEJICTB;

IIP6 08 ymMeTh onepupoBaTh MOHATUIMU: CIIy4alHBINA ONIBIT U
ciIy4yaifHOE COOBITHE, BEPOSATHOCTh CITyYaHOTO COOBITHS;
YMETh BBIYUCIISATH BEPOATHOCTD C UCTIOJIB30BAHUEM
rpauUecKux METOAOB; MPUMEHAITH POPMYIIBI CIIOKCHUS H
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(GOopMyIIBI IPU PEIICHUH 3a4a4; OLIEHUBATh BEPOATHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMCHHUE TTPUBOIUTH IIPUMEPHI TIOSIBIICHUS
3aKOHa OOJIBIINUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;




ITP0 09 ymeTs onepupoBaTh NOHATUAMHU: TOUKA, IIpsiMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBIN yTod,
CKpEIIMBAIOIINECS IIPSIMbIE, TAPATIEIbHOCTD U
HEePHEHINKYJIAPHOCTb NMPSIMBIX U INIOCKOCTEH, YIoa MEX1y
IPSIMBIMU, YTOJI MEXKTY MPSIMON U IUIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 0 TNIOCKOCTH,
paccTosiHuE MEXy NPSMBIMU, PACCTOSTHUE MEKIY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MIPH PEILICHUH 3a]a4
U3y4eHHBbIC (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
CeueHUe MHOIOrpaHHUKa, Ky0, napasiesienune, npusma,
nupamuaa, GUrypa 1 HoOBepXHOCTh BPALICHUS, IUIHHID,
KOHYC, 1ap, cepa, ceueHust pUrypsl BpalleHus, MI0CKOCTb,
Kacaromascs cepsl, MIITUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTHU MUPaMM/Ibl, IPU3MBI, KOHYCa, LIMIINH/pA,
wiomaak chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajiesienunea, MupaMuabl, IPU3Mbl, HIUIHMHIPA, KOHYCA,
n1apa; yMeHue u300pakaTb MHOTOTPaHHUKHU U TIOBEPXHOCTH
BPALLEHUS, X CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUJIbHbIE MHOTOTPAHHUKY;

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: JIBUKEHUE B
IIPOCTPAHCTBE, OJJOOHBIE (PUTYpBI B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHHUE IJIOLIa /1€l MOBEPXHOCTEH U
00BeMOB TIOAOOHBIX (UTYp TPU PEIICHUH 3a/1aY;

ITP6 12 ymeTh BBIYUCIATh FEOMETPUUECKHUE BEIINUMHBI
(mymuHa, yrou, miomaak, 00beM, IIOMAAb TOBEPXHOCTH),
UCTIOJIb30BaTh U3y4YeHHbIE (POPMYJIIbI U METOJIBI;

ITP6 13 ymeTs onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJUHAT, KOOPJMHATHI TOUKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEACHUE, YTOJ




MEXJly BEKTOpaMHU, CyMMa BEKTOPOB, IIPOM3BECHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C IOMOILBIO N3yYEHHBIX (HOpMYJT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMSI
TOYKAMY;

I1P614 ymeTh BRIOMpATh MOAXOIAIMINN H3yYSHHBIH METO/]
JUI PEeLIeHUs 3a7]a4y, paclio3HaBaTh MaTeMaTHUECKUe (aKThl
¥ MaTeMaTH4YeCKHE MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHATUSMU: ONPEEIICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE

(bopMyaHMpoBaTh 0OpaTHOE U IPOTHBOIOJIOKHOE
YTBEPKACHHUE, TPUBOJUTH PUMEPHI U KOHTP MPUMEDHI,
MCIIOJIb30BATh METOJ MATEMAaTUYECKOU NHIYKIIVH;
IIPOBOJAMTD JJOKA3aTEIbCTBEHHBIE PACCYKACHUS ITPU
pEILIEeHNN 3a7a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCyXICHHII;

IIPy 02 yMeTh onepupoBaTh NOHATUSIMU: MHOKECTBO,
MIOJIMHO>KECTBO, ONIEPALIUN HaJl MHOXKECTBAMHU; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar is
ONMCAHHUS PEAIbHBIX IIPOLECCOB U SIBJICHUI NPU pELIEHUH
3ajiay, B TOM 4YHCJI€ U3 JPYTUX yU4eOHbIX IPEAMETOB;

ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, n1epeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OIMCHIBATH TPa(BbI pa3IMIHBIMU CIIOCOOAMU; MCTIOJIE30BAThH
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymeTs cBOOOIHO ONEPUPOBATH MOHATUSAMU:
COUueTaHME, IEPECTAHOBKA, YHCIIO COUYETAaHUH, YUCIIO
NepecTaHOBOK; OMHOM HbIOTOHA; yMEHNE IPUMEHSTh
KOMOUHATOpPHBIE (DaKThl U PACCYXIACHUS JUIS PELICHH 3a/1a4;
ITPy 05 ymeTh onepupoBaTh NOHATUSIMU: HATYpaJIbHOE




4HCII0, LIEJ0€ YUCII0, OCTATOK 110 MOAYJIIO, pallMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCII0, MHOXKECTBA HATYPAJIbHBIX,
LIEJIbIX, PALIMOHAJIBHBIX, JEMCTBUTEIbHBIX YUCET; YMEHUE
UCIIOJIb30BaTh MPU3HAKHU E€IMMOCTH, HANOOIbIINI 00LIHit
JIeNUTeNb 1 HauMeHblee o011ee KpaTHOe, AITOPUTM
EBKkinuja npu pemeHuy 3a1ayd; 3HaKOMCTBO € PAa3JIMYHBIMU
MO3UI[MOHHBIMHM CUCTEMAaMU CUHCIICHHUS;

ITPy 06 ymeTb CBOOOHO OTIEPUPOBATH MOHATHUSIMHU: CTCTICHB
C 1IEJIBIM I10Ka3aTeieM, KOPEHb HaTypaJIbHOW CTENIEHH,
CTEIEHb C PallMOHAJILHBIM [10Ka3aTeJIeM, CTEIIEHb C
JeMCTBUTENLHBIM TIOKA3aTesIeM, JIorapudMm 4ucia, CHHYC,
KOCHHYC U TAHI'€HC POU3BOJIBHOIO YUCIIA;

ITPy 07 ymeTs onepupoBaTh NOHATUSAMU: TOXKIECTBO,
TOKAECTBEHHOE NpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO,
CUCTEMa YPaBHEHHMH U HEPABEHCTB, PABHOCUIBLHOCTh
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALlMOHAIIbHBIE,
UppalOHAIbHbIE, TIOKa3aTENIbHbIE, CTEIICHHBIE,
JorapupMHUECcKue, TPUrOHOMETPUUYECKHE YPAaBHEHMS,
HEPABEHCTBA U CUCTEMBI; YMEHHE PEIlIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaAMETPOM;
HNPUMEHSATh YPAaBHEHMSI, HEPAaBEHCTBA, X CUCTEMBI JJIs
pelIeHnss MaTeMaTHYECKUX 3aa4 U 3a7jad U3 pa3IMuHbIX
obnacreld HAyKH U peaTbHOU KU3HH;

ITPy 08 ymeTs CBOOOIHO ONIEPUPOBATH MOHITUAMU: TPaPHK
dbyHKIMH, 00paTHas PYHKIUS, KOMITO3UIHS QYHKITAH,
JTUHeWHast QyHKUMS, KBagpaTHuHas QyHKIUS, CTETIEHHAs
(GYHKLHUS C LIebIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHUE
(GyHKIMHM, 00paTHbIE TPUTOHOMETPUUYECKUE QYHKIUH,
nokasartesbHas U Jorapupmuueckas GyHKINN; YMEHHUE
CTpOHTH Tpaduka QPyHKIUH, BBITOIHAT PEOOPA3OBAHHUS
rpadukoB QyHKINN; yMEHHE UCTIONB30BaTh TpaduKu
GYHKIMHI 111 M3y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEN MPHU




peLICHUH 3a/1a4 U3 IPYTHX YYeOHBIX IPEIMETOB U U3
peasibHOI JKM3HM; BbIpaXkaTh GOPMYIJIaMU 3aBUCUMOCTH
MEXy BEIMYHMHAMHU; YMEHHE CBOOOTHO ONEPUPOBATH
MOHSTUSMHU: YETHOCTh QYHKIIUH, IEPUOJTUIHOCTD (PYHKIIHH,
OTPaHUYEHHOCTH (PYHKIIMU, MOHOTOHHOCTh (DYHKIIMH,
sKCTpeMyM (YHKIIUHU, HAUOOJbIIIee U HAaUMEHbIIIee 3HaYCHHE
(GYHKIMU Ha TPOMEKYTKE; YMEHUE TIPOBOAUTH MCCIIEI0BAaHHUE
GYHKIIMHM; YMEHHUE UCTOIb30BaTh CBOMCTBA U rpapuKu
(byHKIMU 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 337134 C
napaMmeTpamu; u300pakaTh Ha KOOPJIUHATHON MIIOCKOCTH
MHOX€ECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM;
IIPy 09 ymeTb cBOOOHO OTIEPUPOBATH MTOHATUSIMH:
MOCJIEI0BATEIBHOCTD, apu(METHYECKAs! IPOTPECCHS,
reoMeTpuyecKas nmporpeccusi, 0eCKOHEUHO YObIBarOIIas
Iporpeccusi; yMeHHe 3a/1aBaTh IOCIEA0BAaTENbHOCTH, B TOM
YHCIIe C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

ITPy 10 ymeTs onepupoBaTh NOHATUSMU: HEPEPHIBHON
GbyHKIIMHM, aCHMIITOTHI rpaduka GyHKIUY, IepBasi U BTOpast
MPOM3BOIHAS (PYHKIIHH, TEOMETPHUECKUN U PUINICCKUIT
CMBICIT IPOU3BOAHOM, IEPBOOOPA3HAs, ONIPEICTICHHbII
MHTETpa; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka QyHKIHH;
yMEHHE BBIYHUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS,
YaCTOTHOTO Y KOMITO3UINH (DYHKIIHA, HAXOUTh YPaBHEHHS
KacaTelnbHOHU K rpaduKy QyHKIIUU; YMETh UCTIOJIb30BaTh
MPOM3BOIHYIO JUIsl UCCIIEIOBaHUS (DYHKIIHIMA, 715
HAXO0X/ICHUS HAWTYYILIEro PeleHUs MPUKIAIHbIX, B TOM
YHCJIE COLIMATbHO-9KOHOMUYECKUX U (PU3NUECKUX 3aad, AJIs
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh IO U
00BeMBI PHUTYP ¢ TOMOIIBIO MHTETPaIa; MPUBOANUTH IPHUMEPHI
MaTEMaTHYECKOT0 MOJICTTMPOBAHHUS C TOMOIIBIO
mudhepeHINATFHBIX YPaBHEHUH;

ITPy 11 ymeTs onepupoBaTh NOHATUSMU: KOMIUIEKCHOE
YHCJIO, CONPS)KEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U
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apryMeHT KOMIUIEKCHOTO 4Kcia, (hopMma 3anucu
KOMILIEKCHBIX YHCel (FeoMeTpuIecKas,
TPUTOHOMETPHUYECKasi U anredpanveckas); yMeTh
IPOM3BOJIUTH apu(PMeTHUECKHE NEUCTBHS C KOMIIJIEKCHBIMU
qKCJIaMU; IPUBOJAUTH IPUMEPHI UCIIOIb30BaAHUS
KOMIUIEKCHBIX YHCEIT;

ITPy 12 ymeTs CBOOOHO ONIEPUPOBATH MOHATUSMU: CPEIHEE
apudmMeTrueckoe, MeuaHa, HauOoJIblIee 1 HAUMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCHs, CTAHAAPTHOE OTKIIOHEHHUE JIsI
OINMCAHHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEN0BATh
CTaTUCTUYECKHUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauuecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuuecKu
UCCJIEI0BAaTh COBMECTHBIE HAOIIOAEHHS C IIOMOILBIO
JarpaMM pacCeUBaHUs U JIMHEHHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITHH C
UCTIOJIb30BaHUEM I'pahUueCKUX METOI0B; IPUMEHSATH JUIs
pelieHns 3a1a4 (popMyJIbl CIOKEHHUSI U YMHOXKEHUS
BEPOSATHOCTEH, (POPMYITy MOIHOM BEPOATHOCTH, (HhOPMYITY
beprymnnm, komOuHaTOpHbIE (HAaKThI 1 (POPMYIIBI; OIICHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITHI; yMEHHE ONIEPUPOBAThH
NOHSTHUAMM: ClIy4yaliHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEH, MATEMaTUUECKOE OXKHUIAHNE, TUCIIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CITy4aiiHOW BEJIWYHHBI, ()yHKIHH
pacnpeeseHus U INIOTHOCTH PaBHOMEPHOTO,
N0Ka3aTeIbHOI0 ¥ HOPMAJILHOTO PACHpPEeICHUH; yMEHUE
MCIIOJIb30BaTh CBOMCTBA N3YUYECHHBIX PACIPEACIICHUN IS
pelIeHus 3a/1a4; 3HaKOMCTBO C MMOHATUSMU: 3aKOH OOJIBIITIX
YHCeNl, METObI BBIOOPOYHBIX HCCIIEI0OBAHUN; YMEHHE
IIPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEI B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

ITPy 14 ymeTs cBOOOHO ONEPUPOBATH MOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHAN
yIoJl, IBYTPaHHbIA yIOJl, TPEXTPAaHHBIN YIoJl,
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MepeCceKalOIINecs, apauIeIbHbIC U CKPELIMBAIOIIUECS
npsMble, TapaJlIeIbHOCTh U NEPIEHANKYIAPHOCTD NMPSIMBIX U
TUIOCKOCTEH, yroil MeKAy MPSMBIMHU, YTOJI MEXY IPIMOi 1
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSMU; YMEHHE
UCTIOJIb30BATh MPH PEIICHUH 33]1a4 U3y4eHHbIE (PAKTHI U
TEOpeMbI IJIAHUMETPUHU; YMEHHE OLICHUBATh pa3Mephl
00BEKTOB B OKpY>KalOIIeM MHUpE; YMEHHE OIIePHPOBAThH
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PaHHHUKA,
NpaBWIbHBII MHOTOTPAaHHUK, IPH3Ma, TUpamMuaa, purypa u
HOBEPXHOCTh BpalleHUs, LHIMHIP, KOHYC, 11ap, chepa,
pa3BepTKa MOBEPXHOCTH CEYCHHS KOHYCa U IWINH/ApA,
napajJiesibHble OCH WJIM OCHOBAHUIO, CEYEeHHUE 111apa,
IUIOCKOCTB, Kacaromasicst chepbl, IMINHAPA, KOHYCa; yMEHUE
CTPOUTH CEYEHHE MHOIOI'PaHHMKA, H300paXKaTh
MHOTOT'PaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEUEHUs], B TOM YHCJIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATh CBOWCTBA T€OMETPUIECKHUX (PHUTYD,
CaMOCTOATENIBHO (DOPMYJTUPOBATh ONPEAEICHUS N3yUaeMbIX
¢uryp, BEIABUraTh THIIOTE3BI O CBOWCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHHUE MPOBOAUTH KITaCCUPUKAIHIO (UTyp 110
pas3IMYHBIM NIPU3HAKAM, BBITOJIHATH HEOOXOJMMBbIE
JIOTIOJTHUTEIIHHBIE TTIOCTPOCHUS;

ITPy 15 ymeTb cBOOOJHO OMEpUPOBATH MTOHATHUSIMH:
wiomaab Gurypsl, 00semM GUrypsl, BeTUUMHA yTiIa,
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKAY
NPSMBIMH, PACCTOSTHUE MKy IIIOCKOCTSIMHU, IIJIONIA]Th
cdepsl, IUIOMAAb TOBEPXHOCTH MUPaMHU/Ibl, IPU3MBI, KOHYCAa,
HUAIUHAPA, 00beM Ky0a, TpsIMOYTOJIBHOTO MapasuieleuIe 1a,
NUPaMU/Ibl, TPU3MBI, HWIIMHAPA, KOHYCA, [1apa; yMEHUe
HAXOJIUTh OTHOIIEHHE 00BEMOB MOTOOHBIX PHUTYD;

IIpy 16 ymets cBOOOIHO ONEPUPOBATH OHATHAMM:
JBI)KEHUE, ApaJUISIbHBINA IEPEHOC, CHMMETPHS Ha

12




IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHKe
mo00us1, MoJ00HBIE PUTYPBI; YMEHHE Paclio3HABAaTh PABHBIC
U 0100HbIe (DUTYPBI, B TOM YHCJIE B IPUPOAE, HICKYCCTBE,
ApPXUTEKTYpe; YMEHHE UCIIOIB30BaTh T€OMETPUUECKUE
OTHOLIECHHUS, HAXOAUTh F€OMETPUUECKHE BEITUUUHBI(ITIMHA,
yTOJ, TUIOIa/lb, 00BEM) MPH PELICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEATBbHOM KU3HH,

IIpy 17 ymeTh CBOOOAHO ONIEPUPOBATH MOHATHUSIMH:
IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa BEKTOPOB,
IIPOU3BE/ICHUE BEKTOPA HA YNCIIO, Pa3JI0KEHNUE BEKTOPA 110
0asucy, CKalIsipHOe MPOU3BEACHHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJ MEXKY BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METOJ IS
pelLIeHHs TeOMETPUYECKUX 3314 U 33/1a4 IPYTUX YIeOHBIX
MPEIMETOB;

ITPy 18 ymeTs MoJIeMpoOBaTh pealbHbIE CUTYal[MH Ha A3bIKE
MaTEMaTHKH; COCTaBJISATh BHIPAKECHHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4H,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIH
pe3yNbTaT; CTPOUTh MaTeMaTHYECKHE MOEIN C TTOMOIIBIO
reOMETPUUYECKUX MOHATUI U BEIMYMH, PELIATh CBSI3aHHBIE C
HUMU MPAKTUYECKUE 3a]]a41; COCTABIISATH BEPOSATHOCTHYIO
MOJI€Tb U UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yiIbTarT;
peliaTh NPUKIaTHbIE 33Ja4H CPEICTBAMU MAaTEMATHUYECKOTO
aHaJIM3a B TOM YHCJE COLMAIbHO-3KOHOMHYECKOTO U
bu3NYECKOro Xapakrepa;

ITPy 19 ymeTs BBIOHpATH MOIXOISIINI METOT IJISl PEIICHUS
3a[ja4M; MOHUMaHNe 3HAUMMOCTH MaTeMaTHKU B U3YUECHUU
IIPUPOJIHBIX U OOIIECTBEHHBIX MIPOLIECCOB U ABJICHUM;
yMEHHE Pacro3HaBaTh MPOSIBICHNUE 3aKOHOB MAaTEeMAaTHUKH B
HCKYCCTBE, YMEHHE NPUBOJAUTH IPUMEPHI MaTEMAaTHUECKHUX
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OTKPBITUH PYCCKOW M MUPOBOM MaTeMaTUYECKON HAYKH

OK 02. Mcnonw3oBathb
COBpPEMEHHBIC CPEJICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIAH
nHpopManuu u
MH(pOpPMaLIMOHHbIE
TEXHOJIOTHH IS
BBITIOJIHCHHUS 33724
podecCuoHANTbHOM
NeSATeTLHOCTH;

JIP 33 chopMupoBaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKU ¥ 00IIeCTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JMaiore KyjibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIMKYJIbTYPHOM MUPE;

JIP 34 coBepiieHCTBOBAHHE SI3bIKOBOM M YMTATEIHCKOU
KYJBTYPbI KaK CpPEJICTBA B3aUMOJICHCTBUSA MEKTY
JIIOJIBMH U TIO3HAHUS MUDA;

JIP 35 oco3HaHue NEHHOCTU HAYYHOU AESITEIbHOCTH,
TOTOBHOCTB OCYIIIECTBIISATH MMPOCKTHYIO U
HCCIE0BATENIbCKYIO AESATENbHOCTh MHAUBUAYAJIBHO U B
rpyIIIe.

MP 21 BnaseTh HaBbIKaMU MOJTYYEHUS HHPOPMAIIH U3
HMCTOYHHKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO
OCYLIECTBIISATh MMOUCK, aHATN3, CUCTEMATU3AINIO U
WHTEPIPETAIio HHOOPMAIIUN PA3TUIHBIX BUIOB U
(dbopM mpesicTaBIeHUS;

MP 22 co3aaBaTh TEKCTHI B pa3IMIHBIX (opmaTax c
y4eTOM Ha3zHaueHHUs WHGOPMaIIUU U 1IEeTIEBOM
ayJIMTOPUH, BEIOMpAst ONTUMATBHYIO GopMy
MPEACTABICHUS U BU3YaJIU3aLINH;

MP 23 ouieHMBaTh JOCTOBEPHOCTH, JIESTUTUMHOCTh
uH(pOpMaIli, €€ COOTBETCTBHE IIPABOBBIM M MOPAILHO-
ATUYECKUM HOpPMaM;

MP 24 ucnonb30BaTh CpeicTBa HHPOPMAIIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX 1 OPTAaHU3ALHOHHBIX
3aj1a4 ¢ coOIt0ieHeM TpeOOBaHUI 3PrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, peCcypcocOepeKeHuUs,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM
0€301I1aCHOCTH;

MP 25 BnajeTh HaBbIKAMHU PACNO3HABAHMSI M 3AIIUTHI

IIP6 05 ymeTh onepupoBaTh NOHATUAMU: pallMOHATIbHAS
byHKIMS, TOKa3aTenpHas QyHKIUS, CTeleHHas QyHKIHS,
Jgorapupmuyeckas GyHKLIUs, TPUTOHOMETPUUYECKHUE
byHKIMKM, 00paTHbIe (PYHKIUU; YMETh CTPOUTH IpapuKu
U3yUYeHHBIX (DYHKIH, UCTI0JIb30BaTh rpaduKy Ipu U3yUYSeHUN
IIPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U 3ajjayu U3 pealibHON )KU3HU; BBIPAXKaTh
(dbopMysiaMu 3aBUCUMOCTH MEXKIY BEIMUNHAMU;

ITPy 07 ymeTs onepupoBaTh NOHATUSMHU: TOKIECTBO,
TOKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHIE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCUIIBHOCTh
YpaBHEHUM, HEPABEHCTB U CUCTEM, PAllUOHAIIbHBIE,
UppaLMOHAIIbHBIE, TIOKA3aTEIIbHBIE, CTEIICHHBIE,
jgorapumMuyeckue, TPUroOHOMETPUUYECKUE YPaBHEHMS,
HEPABEHCTBA U CUCTEMBI; YMEHHE PELIaTh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX TPHUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TaPAMETPOM;
IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pEILIeHNsI MaTEMaTUYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX
oOnacTell HayKu U pealbHOM JKU3HH;

ITPy 16 ymeTb CBOOOTHO OTIEpUPOBATH TTOHATHSIMU:
JBUKEHHE, TapaJUIeNIbHBIN IEPEHOC, CUMMETPUS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPeodpazoBaHue
o001, Mo100HbIe (PUTYPHI; YMEHUE PACTIO3HABATH PaBHBIE
U 10100HbIEe (DUTYPBI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE,
ApXUTEKTYpe; YMEHHUE UCIIOJIB30BaTh T€OMETPUUECKUE
OTHOILIEHMS, HAXOJIUTh F€OMETPUYECKHE BEIIMUMHBI(JINHA,
yTOJ1, IJIOUIa (b, 00bEM) MPH PELICHUH 3a7a4 U3 IPYTHX
y4eOHBIX IPEMETOB U U3 PEATbHOM KU3HH,
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uHpopManuu, UHHOPMAITHOHHOK 0€30I1acCHOCTH

OK 03. ILitannpoBats u
pean30BbIBATh
cOOCTBEHHOE
podeCCHOHANIBHOE U
JUYHOCTHOE Pa3BUTHE,
MIpeANPUHUMATEIBCKYIO
NESITSIIbHOCTh B
npodeccuoHanbHOU chepe,
HCIIOJIb30BaTh 3HAHUSA 110
(hMHAHCOBOM IPAaMOTHOCTH
B PA3JIMYHBIX JKU3HCHHBIX
CUTYaIUsX;

JIP 12 chopMHupOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
9THUYECKOI0 NTOBE/ICHNUS;

JIP 13 criocoOGHOCTh OLIEHUBATh CUTYALUI0 U
IIPUHUMATH OCO3HAHUE PELLIEHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHME TMYHOTO BKJa/la B IOCTPOCHUE
YCTOMYMBOTO OyayIIEero;

JIP 15 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISAM
U (UJIK) IpYrUM 4J€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LICHHOCTEH CEMEUHOU
KHU3HU B COOTBETCTBHUHU C TpaJuLUsMU HapoaoB Poccuu;
MP 36 caMOCTOSTENBHO OCYILIECTBIIAT
MO3HABATENBbHYIO JAESITEIbHOCTD, BBISBIISTH IPOOIEMBI,
CTaBUTH U (pOPMYJIPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHOMN eATENbHOCTH U KU3HEHHBIX
CUTYalUsIX;

MP 37 caMOCTOSITENIBHO COCTABIISATD IJIaH PELICHUS
MPOOJIEMBI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEJCTABICHUN;

MP 42 naBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTUBBI B IESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE
PE3yIABTATOB LEJSIM

MP 43 BnajieTh HaBBIKAMU TIO3HABATEILHON peICKCUN
KaK OCO3HAHUs COBEPIIAEMBIX ACHCTBUHN U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHUI; UCTOIH30BaTh MPUEMBI PEPIICKCUH TSI
OLIEHKH CUTYalllH, BIOOpAa BEPHOTO PEIICHHUS;

MP 44 ymeTb OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

JIP 38 chopmMupoBaHHOCTh BHYTPEHHENH MOTUBALIUH,
BKJIIOUAIOLIMI CTPEMJIEHHE K JJOCTHKEHHIO LIEJIU U

IIP6 03 ymMeTh onepupoBaTh NOHATUSIMU: PALIMOHAJIBHBIE,
MppalMOHAJIbHbIE, I0Ka3aTEIbHbIE, CTEIICHHBIE,
jgorapupmMuyecKue, TPUrOHOMETPUYECKUE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTh onepupoBaTh MOHATUAMH: MHOTOI'PaHHUK,
CEUYCHHE MHOTOTPaHHHKA, Ky0, mapaienenurne, mpu3Ma,
nupamua, Gurypa u moBepXHOCTh BPAIICHUS, IMIIUHID,
KOHYC, 1map, cepa, ceueHust pUrypsl BpalieHus, MiI0CKOCTb,
Kacaromasics chepsl, HUIMHAPA, KOHYCa, MII0Iab
MOBEPXHOCTU MUPaMU/Ibl, TPU3MbI, KOHYCA, LIUIUHIPA,
riomanas cheprl, 00beM Kyba, MpsSIMOYTOJIBHOTO
napajiejenunea, NMpaMuibl, IpU3Mbl, HUIMHIPA, KOHYCA,
niapa; yMeHue n300pakaTb MHOTOTPaHHUKHU U TIOBEPXHOCTH
BpalIEHUs], UX CEUEHHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacno3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUJIbHbIE MHOIOTPAHHUKY;

ITPG 13 ymeTh oniepupoBaTh MOHATHSIMH: TPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPAUHATHI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJISIPHOE MPOU3BE/ICHUE, YTOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA
Ha YHCJI0; HAXOJUTh C MMOMOIIBIO0 U3YYEHHBIX (hOpMYIT
KOOpJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMSI
TOYKaMU;
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yCIexy, ONTHMH3M, HHUIIUATUBHOCTh, YMEHHE
JIECTBOBATh, NCXOIS M3 CBOMX BO3MOKHOCTCH;

JIP 39 cchopMHUpPOBAaHHOCTH IMITATUH, BKITIOYAIOIICH
CIOCOOHOCTh MOHUMATh YMOIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHpPOBaHHOCTH COITHATBHBIX HABBIKOB,

BKIIIOYAarOnIux CIIOCOOHOCTD BBICTpanBaTh OTHOLICHUSA C

JIPYTUMH JIFOABMU, 3a00THUTCS, IPOSIBIISITh HHTEPEC U
paspemarh KOHQIHKTHI

OK 04. 3ddexTnBHO
B3aMMO/JICHCTBOBATh U
paboTaTh B KOJIJICKTUBE H
KOMaH/I¢;

MP 09 BnaseTh HaBbIKAMU Y4EOHO-HCCIEA0BATEIHCKOM

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

MP 30 noHMMaTh U UCNOJIB30BATh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUYaJIbHOU paboThI;

MP 32 npuHUMaTh 1€JI1 COBMECTHOU JEATEIBHOCTH,
OpraHU30BbIBATH U KOOPAVMHUPOBATH JIEHCTBHS MO €€
JOCTH>KEHHIO: COCTABJIATH TUIAH JIEHCTBHI,
pacrpenearTb poJid ¢ y4eTOM MHEHHUM YY4aCTHUKOB,
00CyKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

MP 07 KOOpAMHUPOBATH U BHINOJIHATH paboTy B
YCJHOBHSIX PEaJIbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

MP 35 ocyuiecTBIsITh TO3UTUBHOE CTPATETUUECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTYyalUAX, IPOSIBIIATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM
MP 45 npuHUMAaTh MOTHBBI U ApTYMEHTHI JPYTHX
JIIOJIEW NIPU aHAJIM3€ PE3yJIbTATOB JEATEIbHOCTH;

MP 48 npusHaBaTh CBOE MPABO U MPABO APYTUX JIIOAEH

Ha OIIHOKH;
MP 49 pa3BuBaTh CIOCOOHOCTH TOHUMATh MU C
MO3UIIMHU APYTOro YeJoBeKa

ITP0 8 ymeTs onepupoBaTh NOHATUSIMU: CIIyYalHBINA ONBIT U
Ciy4aiiHOE COOBITHE, BEPOSATHOCTD CITy4YaHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOATHOCTD € UCIIOJIb30BaHUEM
rpauuecKux METOA0B; MPUMEHITH POPMYJIIbI CIOKEHUS U
YMHO)KEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(dbopMyIIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH PUMEPHI NOSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX;

ITPy 06 ymeTb CBOOOHO OTIEPUPOBATH MOHSATHSIMH: CTCTICHB
C IIEJIBIM TT0Ka3aTeieM, KOpEeHb HaTypaJIbHOW CTENICHH,
CTETEHb C PallMOHAJILHBIM I10Ka3aTeJIeM, CTEIIEHb C
JeMCTBUTENLHBIM TIOKa3aTeseM, JIorapudm 4ucia, CHHYC,
KOCHHYC U TaHI'€HC POM3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs CBOOOIHO ONIEPUPOBATH MOHITHUSMU: TpaHK
byHKIMN, 00paTHas (PYHKIIHS, KOMIIO3UIUS QYHKITH,
JTUHENHast QyHKUMS, KBagpaTHuHas QyHKIUS, CTETIEHHAs
(GYHKLHUS C LIebIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHUE
(GyHKIMHN, 00paTHBIE TPUTOHOMETPUUYECKUE QYHKIUH,
nokasartesbHas U Jorapupmuueckas GyHKIUN; YMEHHUE
CTpOHTH Tpaduka QPyHKIIN, BBIOJHATH MPEOOPa30OBAHHSI
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rpa¢uKoB QPyHKIUI; yMEHUE UCIIOIB30BaTh IpaduKu
GYHKIMHA 71 U3y9YSHUS TIPOIIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 3a/1a4 U3 IPYTHX YYEOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BhIpakaTh (popMysiaMu 3aBUCUMOCTH
MEXy BETMYMHAMU; CBOOOHO ONEPUPOBATH MOHATHAMU:
YETHOCTb (DYHKIMHU, IEPUOAUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIMH,
IKCTpeMyM (YHKINHU, HanOobllIee U HAaUMEHbIIIee 3HaUeHUe
(GYHKIMU HAa TPOMEKYTKE; YMETh IPOBOJUTH UCCIICOBAHHE
(GYHKLIMHU; yMETb UCIOJIb30BATh CBOWCTBA U IpauKu
(byHKIMU 1715 pelieHus ypaBHEHHH, HEpaBEHCTB U 337134 C
napamMeTpamu; U300pakaTb Ha KOOPAWHATHOM MJIOCKOCTH
MHOXECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBasATh
YCTHYIO ¥ TUCBMEHHYO
KOMMYHHUKAIIUIO Ha
TOCYJITaPCTBEHHOM SI3BIKE
Poccuiickont @enepanuu ¢
y4eToM 0CcOOeHHOCTEN
COIIMAILHOTO B
KYJIbTYPHOTO KOHTEKCTA;

JIP 16 >cretnyeckoe OTHOLUIEHHE K MUPY, BKJIIOUast
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
CTopTa, TpyJa U OOIIECTBEHHBIX OTHOIICHUA;

JIP 17 cnocoGHOCTh BOCTIPUHUMATH Pa3TUYHbIE BUJIbI
UCKYCCTBa, TPAJULIUN U TBOPYECTBO CBOETO U JPYTHUX
HapoJI0B, OIYIIATh YMOLIMOHAILHOE BO3/IEHCTBHE
UCKYCCTBa;

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTU U
o0111ecTBa OTEUECTBEHHOTO U MUPOBOT'O MCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAJIULUI U HAPOHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTB K CAMOBBIPa)XEHUIO B Pa3HbIX BUIAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4eCTBA
TBOPYECKOHN JTUYHOCTH;

MP 26 ocymiecTBIsITh KOMMYHHUKAIMH BO Beex chepax
KHU3HU;

MP 27 pacniozHaBath HeBepOaIbHbIE CPEICTBA
OOIIeHUSs, TOHUMATh 3HAYEHHE COLMATBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYyalluid U
CMSIr4yaTh KOH(JIUKTBHI;

IIPy 12 ymeTh onepupoBaTh MOHATUAMU: CPEIHEE
apudMeTHuIecKoe, MeuaHa, HauboJbIIee M HANMEHBITIEE
3HA4YEHMs, pa3Max, JUCIEPCHsl, CTAHAAPTHOE OTKIIOHEHUE
YUCJIOBOTO HAOOpa; yMETh U3BIIEKATh, HHTEPIIPETUPOBATH
uH(bOpMalIKIO, TPEJICTABICHHYIO B TAOIUIaX, HA
quarpammax, rpadukax, OTpaKarollyr0 CBOWCTBA PEaTbHBIX
MIPOLIECCOB U SBJICHUI; MPECTABIATH HH(OPMALIHIO C
MOMOIIIBIO TaOJIUII U TUarpaMM; HUCCIIeI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YUCIIE C TPUMEHEHHUEM
rpaUYeCcKuX METOJ/IOB U JIEKTPOHHBIX CPEJICTB;

IIP6 09 ymeTh onepupoBaTh NOHATUSIMU: TOUKA, IPSIMasi,
MJIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YTOJI,
CKpEIIMBaOIINecs MpsMble, MapaiieIbHOCTh U
MEePIEHANKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJl MEXIY
IPSIMBIMU, YTOJI MEXKIY MPSMOM U TUIOCKOCTBIO, YTOJ MEKIY
MJIOCKOCTSIMU, PaCCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosiHUE MEXy MPSMBIMU, PACCTOSTHUE MEXKIY
MJIOCKOCTSIMU; YMETh UCIIOJIb30BaTh MIPH PEIICHUU 337124
M3YyYEHHbIE (PAKThI U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPY>KAIOIIETO MUPA;
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MP 29 pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY
3pEHMS C MCII0JIb30BaHUEM SI3BIKOBBIX CPEJICTB

OK 06. IIposiBiATH
IPaKJAHCKO-
MaTPUOTUYECKYIO MMO3ULHUIO,
J€EMOHCTPUPOBATH
OCO3HAHHOE MOBEJECHUE HA
OCHOBE TPaJULIMOHHBIX
00111e49eI0BeUeCKIX
LIEHHOCTEH, B TOM UHCIIC C
YYETOM TapMOHU3AIUN
MEKHALIMOHAJIbHBIX U
MEXPEJIUTUO3HBIX
OTHOILICHUH, IPUMEHSITh
CTaH1apThl
AHTUKOPPYILIMOHHOTO
MOBE/ICHUS;

JIP 02 oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;
JIP 03 npuHATHE TPaJUIIMOHHBIX HAMOHAIBHBIX
00111€4eIOBEYECKUX TYMaHUCTUUECKUX U
JEMOKPAaTUYECKUX IEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSATD UAEOJIOTHH
IKCTpEeMU3Ma, HaIMOHAIN3Ma, KCeHO(hoouH,
JUCKPUMMHALIMY 10 COLUATbHBIM, PEIUTHUO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM IPU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO I€ATEIBHOCTD B
UMHTEpecax rpakJaHCKOro 00IlecTBa, y4acTBOBATh B
caMmOyTIpaBJIeHHH B 00111€00pa30BaTeIbHOM
OpraHM3allK U JETCKO-IOHOIIECKUX OpraHU3aIusX;
JIP 06 ymeHue B3aUMOJIEHCTBOBATH C COLMATbHBIMU
WHCTPYMEHTaMH B COOTBETCTBUH C X (DYHKITUSIMU U
Ha3Ha4YCHHEM;

JIP 07 roTOBHOCTH K T'YMaHUTapHON M BOJIOHTEPCKOM
NEeSATEIbHOCTH;

JIP 08 chopMHUPOBAHHOCTH POCCHIICKON TPaXTaHCKOU
WJEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTH nepea Poaunon,
rOpJIOCTH 3a CBOM Kpal, CBOIO POJIMHY, CBOU S3bIK U
KyJbTYpY, IPOILIOE U HACTOALIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

JIP 09 11eHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, UICTOPUYECKOMY U MPUPOTHOMY HACJIEIUIO,
MaMsITHUKaM, TpaJuIusaM Hapo10B Poccun,
JNOCTHKEHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJAE;

JIP 10 upeitnas y6e:KI€HHOCTh, TOTOBHOCTb K
CIIY’KEHHIO M 3alllUTE OTE€YECTBA, OTBETCTBEHHOCTH 3a

IIP6 12 ymeTh onepupoBaTh MOHATUAMMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATBI TOUKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE NTPOU3BEACHUE, YTOJ
MEXJly BEKTOpaMHU, CyMMa BEKTOPOB, IIPOM3BECHUE BEKTOpA
Ha YKCJI0; HAXOJUTh C MOMOUIbIO U3YYEHHBIX (hOpMYIT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMsI
TOYKaMH;

I1P6 14 ymeTs BBIOMpATh MOAXOIAIINI U3YyUEHHBIH METOA
JUISl pEIIeHUs 3a]1a4M, paclio3HaBaTh MaTeMaTHUeCKue (DaKThl
U MaTeMaTU4YeCKHe MOJIEJIN B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPDI
MaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTE€MaTHYECKOW HayKH;

ITP0 08 ymeTs onepupoBaTh NOHATUSMU: CITyYaiHbIN OIBIT U
CIy4aiiHOE COOBITHE, BEPOSATHOCTD CITy4YaHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD € UCIIOJIb30BAHUEM
rpaduuecKuX METOJI0B; TPUMEHATH (POPMYIIBI CITOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE (DAKTHI U
(GopMyJIbI IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE ITPUBOIUTH PUMEPHI NOSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX;
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€ro Cyas0y;

MP 09 oBiiajieHre HaBbIKAMHU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLMAJIbHOU
JeSATEIbHOCTH

OK 07. CopneiicTBoBaTh
COXPAHEHHUIO OKPYIKAIOIIEH
cpenpl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KITUMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
YpPE3BBIYANHBIX CUTYAIIHSIX;
OK 08. Hcnons3oBaTh
cpeacTsa
KyJIBTYPBl JUIsl COXPaHEHUA U

¢dusnveckon

YKpEIUIEHHsT  310pOBbsl B

npouecce npodhecCHOHaIbHOU

JEATETHHOCTH u
MOAJICPKAHKST HEOOXOIUMOT0
YPOBHS busnueckon
[IOATOTOBIICHHOCTH;

OK 09. ITonp3oBaThCs
poeCCHOHATTEHOM

JIOKyMEHTaIuen Ha
rOCYJapCTBEHHOM u

HWHOCTPAHHOM A3bIKaX.

JIP 30 He npyHUMATH ACHCTBHS, IPUHOCSIIEE BPEL
OKpYKarolleH cpee;

JIP 31 ymeTh NporHo3upoBaTh HEOIAronpUsTHhIE
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX
JNEHCTBHMN, IPEAOTBPAILATh UX;

JIP 32 pacuipuTh OMNbIT ACSITENbHOCTUA SKOJIOTUYECKON
HaIpaBJIEHHOCTH;

MP 05 pa3pabaTbIBaTh IJIaH PELICHUs TPOOIEMBI C
YYETOM aHaJIM3a UMEIOITUXCS MAaTEPUATIBHBIX
HEMAaTepHUaJIbHBIX PECYPCOB;

MP 17 ocymiecTBIISITh EIEHANPABICHHBIN TOUCK
MepeHoca CpeCTB U CIIOCOOOB IEHCTBUS B
poeCCUOHANIBHYIO CPENyY;

MP 18 ymeTh NEepeHOCUTh 3HAHUS B NMO3HABATENIBHYIO U
MPaKTUYECKYIO 001aCTH KU3HEACATETHLHOCTH,

MP 34 npennaraTe HOBbIE€ POEKTHI, OIIEHUBATH UJIEU
MO3UIIMA HOBU3HBI, OPUTMHAJIBHOCTH;

MP 38 naBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTHUBHI B JIESATEILHOCTD, OIIEHUBATH COOTBETCTBHE
PE3yIABTATOB LEJSIM

ITP6 04 ymeTs onepupoBaTh NOHATUAMU: QYHKIUS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAS, IEPBOOOpa3Hasi,
OTpe/IeNIEHHBI HHTETPal; YMETh HAXOAUTh MPOU3BOIHbIE
3JIEMEHTAPHBIX (PYHKIMH, UCIIOIB3YSl CIIPABOYHbIE
MaTepUabl; UCCIEN0BATh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJbIlIEE U HAUMEHBIIIEE
3HaYeHUe QPYHKIMA; CTPOUTH TpauKU MHOTOUJIEHOB C
UCII0JIb30BaHUEM allapaTa MaTEMAaTUYECKOr0 aHaJIu3a;
IPUMEHSTDH [IPOU3BOHYIO PU PELICHUH 3a/1a4 Ha IBUKCHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha
HauOoJbIlIee M HAMMEHbIIIee 3HAaUeHUs, HAa HAXOK/CHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymets onepupoBaTh MOHITUSIMHU: IBUKEHHE B
IPOCTPAHCTBE, MO00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLLICHHE IIJIOIIAIEH TIOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP MPH PEIICHUH 3a]1a4;

ITP0 12 ymMeThb BBIUUCIIATH T€OMETPUUECKHUE BETUUMHbI
(u1MHa, yroJ, IIouaab, 00beM, MO lb IOBEPXHOCTH),
UCTIOJIb30BaTh H3Y4YEHHBIE (DOPMYJIIBI M METOIBI;

IK I1.1. [IpoBoauTH
TUAPOJIOTHUECKHE u
THAPOXUMHYECKUE

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAaHHUE IIEHHOCTH
MacTepCTBa, TPYAOTIOOHE;
JIP 25 roToBHOCTb K aKTUBHOM AESITEILHOCTH

IIP0 2 ymMeHne onepupoBaTh MOHATUAMU: CTENIEHb YHCIIA,
JorapugM Yuciia; yMEHHE BBIIOJIHATH BHIYUCICHUE 3HAUCHUIH
U TipeoOpa3zoBaHus BRIPAXKEHUI CO CTENEHAMU U
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HaOJIOIEHYS Ha | TEXHOJIOTMYECKOM M COL[MAJIbHOMN HANpaBIEHHOCTH, Jorapupmamu, IpeoOpa3oBaHus IPOOHO-pAIIMOHATIBHBIX
PBIOOXO3SHCTBEHHBIX CIOCOOHOCTh MHULIMUPOBATD, IUIAHUPOBATD U BBIpAKEHUII;

BOZIOEMaX. CaMOCTOSITENILHO BBIIIOJIHATD TaKy0 1€ATEIbHOCTD; I1P6 14 ymenue BoIOMpATh NOIXOAALINA N3yUYEHHBIA METO.T

MP 42 naBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb JUIs PEeLIeHUs 3a7]a4H, paclio3HaBaTh MaTeMaTHUECKUe (aKThl

KOPPEKTUBBI B E€SATEIbHOCTD, OLIEHUBATh COOTBETCTBUE | U MAaTEMATUYECKUE MOJIENIN B IIPUPOJIHBIX U OOIIECTBEHHBIX

PE3yJIBTAaTOB LIEIISIM; ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI

MP 44 ymeTb o1leHUBAaTh PUCKU U CBOEBPEMEHHO MAaTE€MaTHYECKUX OTKPBITUM POCCUICKON U MUPOBOU

IIPUHUMATD PEIIECHUS 110 UX CHHKEHUIO; MaTEMaTHYECKON HAYKH;
IIPy S ymenue onepupoBaTh NOHATUAMU: HATypaJIbHOE
YHCII0, LEI0€ YUCII0, OCTATOK 110 MOAYJIIO, PAllMOHATIBHOE
YHCII0, UPPALMOHAIIBHOE YUCIIO, MHOXKECTBA HATypaJlbHbIX,
LIEJIbIX, PALIMOHAJIBHBIX, JCHCTBUTEIbHBIX YACE; YMEHUE
MCIIOJIb30BaTh IPU3HAKY JI€TMMOCTH, HAUMEHbBIINI 001N
JIeNIUTeNb U HauMeHblee o01iee KpaTHOe, aIFOPUTM
EBkiuzaa npu penieHuu 3aj1a4; 3HaKOMCTBO € PAa3JIMYHBIMU
MO3ULIMOHHBIMHM CUCTEMAaMU CUHCIICHHUS,

K 1.2. Or6upars n JIP 25 roTOBHOCTh K aKTUBHOM J1€ATEIHHOCTH ITP6 1 ymeTh onepupoBaTh MOHIATUSIMU: OIIPEIEIICHUE,
obpabarbiBaTh TEXHOJOTUYECKON U COLIMAIbHOM HAIIPaBJIEHHOCTH, aKcHuoma, TeopemMa, CJIeJCTBUE, CBOMCTBO, TPU3HAK,
TH/IPOGHONIOrHYeCKUe 1 CMOCOOHOCTh MHUITUHPOBATH, IJIAHUPOBATH U JI0Ka3aTeNNbCTBO, PABHOCWIIbHBIE (POPMYIMPOBKH; YMEHHUE
THAPOXUMHYECKHE TPOGLL. CaMOCTOSITENILHO BBITIOIHATE TAKYIO J€ATEILHOCTD; (opMyIHpPOBaTE OOPATHOE U MTPOTHUBOIOIOKHOE

MP 01 camocTosSITeTbHO (POPMYITHPOBATH U YTBEPKACHHUE, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPBHI,

aKTyaJIM3MpoBaTh NpoOJIeMy, paccMaTpUBaTh €€ MCIIOJIb30BaTh METOJ, MATEMAaTUYECKOW NHIYKIIVH;

BCECTOPOHHE; IIPOBOAMTD JJOKA3aTEIIbHbIE PACCYKICHUS IIPU PELICHUH

MP 03 onpenenars Uenn AeSTENbHOCTH, 3a1aBaTh 3aJ1a4, OLICHUBATh JIOTHYECKYIO IIPaBUIIBHOCTD PACCYKICHUI;

IapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS; ITPy 4 ymeTb cBOOOJHO ONIEPUPOBATH MOHATHIMMU:

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B COueTaHMe, IEPECTAHOBKA, YHCIIO COUYETAaHUH, YUCIIO

paccMaTpuBaeMbIX SIBJICHUSX; nepecTaHoBOK; OMHOM HbroTOHA; yMeHHE TPUMEHSITh
KOMOMHATOPHBIE (DAaKThI U PACCYXACHUS IS pEILICHHs 3a/]1a4;

[1K1.3.Cobupars, JIP 35 oco3HaHue IEHHOCTH HaYy4YHOU AESITEIbHOCTH, ITPG 1 ymeTs onepupoBaTh NOHATUSIMU: OIIPENIEICHUE,
00pabarbIBaTh U | TOTOBHOCTb OCYIIECTBIISITH MPOECKTHYIO U aKcuoma, Teopema, cleICTBHE, CBOMCTBO, MPU3HAK,
aHAJIN3UPOBAThH UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBHUIYaIbHO M B | JJ0KA3aTEIbCTBO, PABHOCHIILHBIE ()OPMYIIMPOBKH; YMEHUE
UXTHOJIOTHIECKUEC rpymIe. dbopMynpoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE
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MaTcpualsbl.

O1eHUBaTh MPOMBICIIOBO-
OHMOJIOrMYECKHE MTapaMeTphl
pa3MepHO-BUI0BOTO
cocTaBa IMPOMBICTIOBBIX
YJIOBOB PbIO, TIPHIIOB
HEIIeJIEBBIX BHUJIOB, OO
0c00eil HeITPOMBICIIOBOTO
pasmepa.

MP 10 c1ocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATECIILHOMY ITOMCKY METOOB PEIICHUS
MPAKTUYCCKHX 3a/1a4, TPUMEHEHHIO Pa3InIHbIX
METOOB IO3HAHUS;

MP 14 BbISBJISITh NPUYHMHHO-CIICICTBCHHBIC CBSA3H U
aKTyaJM3HpOBATh 3a7a4y, BBIABUIaTh THIIOTE3Y €€
pelieHsI, HAaXOUTh aPTYMEHTBI IS JI0Ka3aTe/IbCTBA
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMETPbl U KPUTEPUHU
pelIeHS;

YTBEPKIACHUE, IPUBOJUTD IIPUMEPBI U KOHTPIIPUMEDHI,
HCIIOJIB30BAaTh METO/ MAaTEMaTUUYECKON UHIYKIINH;
IIPOBOJIUTH JJOKA3aTEIIbHBIC PACCYKICHUS IIPU PELLICHUH
3aJa4, OLICHUBATh JIOTUYECKYIO IIPaBUIIBHOCTD PACCYKICHU;
ITPy 1 ymenue oneprupoBaTh MOHATUSIMU: OIIPEJIEICHUE,
aKcuoma, Teopema, CIeACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE
(bopMyaMpoBaTh 0OpaTHOE U IPOTHUBOIOJIOKHOE
YTBEPKICHUE, IPUBOJUTD IIPUMEPBI U KOHTPIIPUMEDHI,
MCIIOJIb30BaTh METOJ MATEMAaTUYECKOW NHIYKIIVH;
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS IIPU PELLICHUH
3aJ1a4, OLICHUBATh JJOTHYECKYIO NIPaBUIBHOCTb PACCYKICHU;

I1K1.4.01eHuBaTh COCTOSIHHAE
UXTUO(ayHBL.
[IK1.5.KonTponupoBaTh
rapaMeTphl PBIOOBOTHBIX

TCXHOJOTHYCCKHUX MTPOLECCOB.

JIP 03 onpenensTh 1eu eaTeIbHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

JIP 05 pa3pabaThiBaTh IJIaH peIICHUs TPOOIIEMBI C
Y4E€TOM aHaJIu3a UMEIOIINXCS MaTepUaIbHbIX U
HEeMaTepHaJbHBIX PECYPCOB;

MP 42 naBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTD
KOPPEKTHUBHI B JIESATEILHOCTD, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LEISM;

ITP6 7 ymeHue oneprupoBaTh MOHITUSIMU: CPEIHEE
apupMeTHIECKOe, MeAaHa, HanOOoIbIIIee U HAUMCHbIIICE
3HAYEHUs1, pa3Max, JUCIEPCHsi, CTAaHIAPTHOE OTKIIOHEHHUE
YHCIOBOr0 HAOOPA; YMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
UH(POPMAIINIO, TIPEICTABICHHYIO B TAOJIHIIaX, HA
quarpammax, rpadukax, OTpaXkKarollyo CBOWCTBA peabHbIX
MPOIIECCOB U SIBJICHUHN; PEACTABIATH HHPOPMALIUIO C
MOMOIIBIO TAOJIHUI] U TUarpamMm; UCcleoBaTh
CTaTUCTHYECKUE JTAHHBIE, B TOM YHCJIE C TIPUMEHEHUEM
rpadUYeCcKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM AUCHHUIIMHBI H BUABI Y4eOHOH padoThl

Buj yyeOHOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIUHBI

304

B T.Y.

OcHoOBHOE coepkaHue 262
BT. 4.

TEOpPETUIECKOe 00yUCHHE 123
IIPAKTUYECKUE 3aHIATHUS 115
KOHTPOJIbHbIE pabOThI 24
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 30
(coaepkaHMe NPUKJIATHOTO MOIYJIs1)

TEOpPETUYECKOe 00yUeHHE 3
MIPAKTUYECKUE 3aHITUA 27
IIpome:xxyTouHasi atTecTanus (3K3aMeH) 12

22




2.2. TemaTuyeckuii IJIaH M coiep:KaHNe Y4eOHOM TUCHMIIMHBI «MaTeMmaTuka

HaumenoBanue Coaeprxanue yueOHOro MaTepuasia (0CHOBHOe M PO(eCCHOHAIBLHO-OPHEHTHPOBaHHOe), | O0bem | DopmupyeMble
pa3aesioB U TeM JJadopaTopHbIe M NPAKTHYECKHE Pad0Thl, CAMOCTOATEIbHAS padoTa 00y4arOIMXCH, 4acoB | KOMIETeHUHH
HHIMBUAYAJTbHBIN MPOEKT
1 3 4
Paznea 1. 14 OK 01,
IloBTOpPEHME Kypca OK 02,
MaTeMaTHKH OCHOBHOM OK 03,
IIKOJIBI OK 04,
Tema 1.1 Copep:xanne yueOHOTo MaTepuaa OK 05,
Llens 1 3a1a4n Ba3oBble 3HaHKSA U YMEHHUS [10 MATEMATHKE B TIPO(PECCHOHAIBHON U B TOBCEIHEBHOM OK 06,
MaTEMATUKH [IPU JESATEIbHOCTH. OK 07
OCBOCHUU Jlekuus 1
CIIELIUATIbHOCTH I[IK 1.4
Tema 1.2 Cozepxkanue yueOHOTO MaTepuania 1K 2.3
Uucna v BBIYUCIICHHUS. JleiicTBUS HAl TOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YUCTIaMH, OOBIKHOBEHHBIMU U 1IK 4.4
Bripakenus u JECATUYHBIMH Ipo0saMu. JIelcTBHS co cTeneHsMu, GOpMyJIbl COKPAIEHHOTO YMHOKEHHUSL. IK' 5.5
npeoOpazoBaHus Jlekuus 1
IIpakTnyeckoe 3aHsiTHE 1
Tema 1.3. IIpodreccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHNe MPHKJIATHOT0 MOLYJIsI)
['eomeTpus Ha Bunel minockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHbBIE 33]]a41 B Kypce
IJIOCKOCTH Ire€OMETPHUH Ha IJIOCKOCTH
Jlekuus 1
Tema 1.4 Coneprxanue y4eOHOr0 MaTeprasa
[IpouieHTHBIE ITpocTble MpOLEHTHI, pa3Hble crIOCOObI UX BhIYKCIECHUs. CII0KHBIE TPOIIEHTHI
BBIYHCIICHUS Jleknus 1
IIpakTHYeckoe 3aHATHE 1
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COepKaHNeE (COMepP:KaHHue MPUKJIATHOT0 MOIYJIs1)
Hcnonp30BaHne MPOIIEHTOB B MPO()ECCHOHANIBHBIX 3aa9ax
IpakTHYecKoe 3aHsATHE 2
Tema 1.5 Coneprxanne y4eOHOT0 MaTepuaa
YpaBHeHus U JIuneiinble, KBaJpaTHbIe, APOOHO-JIMHENHHBIE YPABHEHUS U HEPABEHCTBA
HEPABEHCTBA Jlexkuus 1
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IIpakTn4yeckoe 3aHsATHE 2
Tema 1.6 Copep:xanne yaeOHOT0 MaTepuaa
CucrteMbl ypaBHEHH U CriocoObl peneHus CUCTEM JIMHEHHBIX YpaBHEHHH. CUCTEMBI HEIMHEHHBIX YPAaBHCHHM.
HEPaBEHCTB Cucrembl HEPaBEHCTB
Jleknus 1
Tema 1.7 Coneprxanne yu4eOHOro MaTeprana
BxoaHoii KOHTPOJIb Brruncnenus u npeoOpa3oBanus. Y paBHEHHsI U HEpaBeHCTBA. [ eoMeTpus Ha TNIOCKOCTH
KoutpoabHas pa6ora 2
Paznen 2. 26 OK 01,
CTrenenu U KOPHM. OK 02,
CrenenHas pyHKuus OK 03,
Tema 2.1 Coneprxkanue y4eOHOr0o MaTepuasa OK 04,
Crenennas QpyHkuus, e | [Tousitue KOPHSI N-OM CTENEHU U3 IEUCTBUTENIBHOTO yucia. OyHKIMU §¥ = I{f_x UX CBOMCTBA U OK 05,
CBOHCTBA rpaduku. CBOHCTBA KOPHS N-0i CTENCHU OK 07
Jleknus 2
IIpakTH4YecKkoe 3aHATHE 2 TIK 1.4
Tema 2.2 ConeprxkaHue y4eOHOro MaTepuasa TIK2.3
[IpeoOpa3zoBanue [IpeoOpa3oBaHue HPPALMOHAIBHBIX BhIPAKEHUN K44
BBIPAXKEHUM C KOPHAMH | Jlekus 1
N-0¥ CTETNeHN IpakTH4ecKoe 3aHsATHE 4
Tema 2.3 Conepxanne yaeOHOT0 MaTepuasa
CBolicTBa CTENEHH C [TonsiTre cTeneHu ¢ JOOBIM PAIMOHANBHBIM MOKa3aTeneM. CTeneHHble GYHKIHH, UX
palMoHaIbHBIM U CBOWMCTBA U rpauKu
JEHCTBUTENHHBIM Jlexknus 1
MIOKa3aTeIISIMU IlpakTHYecKkoe 3aHATHE 4
Tema 2.4 Coneprxkanue y4eOHOro Marepuana
PaBHOCUIIBHOCTH PaBHOCUIIBHOCTH ypaBHEeHH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
ypaBHEHUU U PaBHOCHIILHBIX TIEPEX0/IaX B YPAaBHEHUSAX M HepaBeHCTBaX. OOIIHE METOIBI PEIICHUS
HepaBeHCTB. O01mHe YpaBHEHUIA: TIEPEX0/1 OT PaBEHCTBA (PYHKIIMI K PABEHCTBY apryMEHTOB JIJIsl MOHOTOHHBIX
METOABI PEIIEHUSA GYHKITUH, METOJT Pa3I0KECHHSI HA MHOKUTEIIH, METO]T BBEJICHHUS HOBOU MEpEMEHHOM,
(YHKIIMOHATBEHO-TPAhUIECKUI METOT
Jlekuus 2

Tema 2.5
Pemenue

Copep:xanue yueOHOT0 MaTepHasa

PaBHOCWJIBHOCTh MPPALIMOHAJIBHBIX YPABHEHUN U HEPAaBEHCTB. MeTObl X pPEIICHHUS.
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MppALMOHATIBHBIX Pelienue nppaloHaIbHBIX YPaBHEHUN U HEPABEHCTB
ypaBHEHMH U Jlexnus 2
HEPABEHCTB IlpakTHYeckoe 3aHATHE 4
Tema 2.6 Copep:xanue yueOHOTO MaTepHana
Crernenu u KOpHHU. Omnpenenenue creneHHor GyHknuu. Mcmoap30BaHue €€ CBOMCTB MPH PEIICHUN YPABHCHHUH U
CrenenHas GyHKIUSA HEPaBEHCTB
IIpakTnyeckoe 3aHsATHE 2
KonTpoJabHasi padora 2
Pa3znea 3. 18 OK 01,
Iloka3aTenbHas OK 02,
bynkius OK 03,
Tema 3.1 Copep:xxanue yueOHOro Marepuasa OK 04,
[TokazaTenbHas CreneHsp ¢ IPOU3BOJIBHBIM JIEHCTBUTENIBHBIM NT0Ka3aTeneM. OnpeneneHue noka3aTeabHOu OK 05,
GbyHKIIMS, €€ CBOMCTBA (dbyHKIMH, €e CBOKCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTeIbHON (DYHKITHH. OK 07
Pemenne nmokazareabHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TPAPUUYECKHM METOI0M
Jlekuus 2 1K 4.4
Tema 3.2 Conepxxanne yaeOHOTo MaTepuaa
Pemenue Pemenuie nokazarenbHbIX YpaBHEHUI METOI0M YpaBHUBAHUS MOKa3aTeNel, METOIOM
[I0Ka3aTeJIbHBIX BBEJICHUSI HOBOH MepeMeHHO!, PyHKIMOHAIBHO-TpaduIeckuM MetooM. Perenne
YpaBHEHUU U MOKAa3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jleknus 4
IpakTHYecKoe 3aHsATHE 4
Tewma 3.3 Coneprxanne y4eOHOT0 MaTepuaa
Cucremsl PelieHue cucreM noka3aTesbHbIX YPAaBHEHHM
MIOKa3aTeIILHBIX Jleknus 2
ypaBHEHU IlpakTHYecKkoe 3aHATHE 2
Tema 3.4 Coneprxkanue yu4eOHOr0 MaTepuasa
Pemenne 3anau. Pemrenne nmokasaTenbHbIX YPaBHEHUI METOJIOM YPAaBHUBAHUS [TOKA3aTENEN U METOJOM
IToka3zaTenbHas BBEJICHUS] HOBOM NIEpEMEHHOM. Pelenne nokasareapbHbIX HEPABEHCTB
Gy TpakTHYeCKOe 3aHATHE 2
KontpoabHas padora 2
Paspnen 4. 26 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapudpmuueckasn OK 03,
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GyHKIHSA OK 04,
Tema 4.1 Copep:xanue yueOHOTo MaTepHaa OK 05,
Jlorapudm umca. Jloraprdm umcia. JlecATHUHBIN U HATYpaIbHBIN JOrapu@Mbl, YUCIIO € OK 07
JlecITUYHBIN U Jlekuus 2
HaTypajbHbIA IpakTHYecKoe 3aHATHE 2 1K 1.4
jorapu@mpl, YUCIO € [IK 2.3
Tema 4.2 Coneprxanne yu4eOHOr0 MaTepurana
Caoiictsa norapudmon. | CpoiicTBa sorapudmoB. Oneparus JiorapuhMUPOBAHHUSL.
Onepanus Jlexnust 2
norapu)MUpOBaHuUst IIpakTHYecKoe 3aHATHE 2
Tema 4.3 Coneprxkanue y4eOHOro MaTeprasa
Jlorapugmuueckas Jlorapudmuueckas QyHKIHUS U ee CBONCTBA
byHKIMS, ee CBOICTBa Jleknus 2
Tema 4.4 Coneprxanne yu4eOHOr0o MaTepurana
Pemenue [TonsTue norapupmuyueckoro ypasHeHus. Onepanus MoTeHIUPOBaHus. Tpr OCHOBHBIX
JorapupMUUEecKux METO/1a PeLICHH JIOTapU(PMUUECKUX YpaBHEHUN: GyHKIIMOHATIBHO-TpadUIECKuil, METOA
yYpaBHEHUU U MOTEHIIMPOBAHUS, METOJI BBEICHUS] HOBOM nepeMeHHO. Jlorapudmuueckiue HepaBeHCTBA
HEPABEHCTB Jlekuus 2
IIpakTHYeckoe 3aHATHE 4
Tema 4.5 Coneprxkanue y4eOHOr0o MaTepuasa
Cucremsl ANTOpUTM pellIeHus] CUCTEMbI ypaBHEHUI. PaBHOCHMIIBHOCTS JIOrapu(MUYECKUX YpaBHEHUN U
JorapupMUUecKux HEPABEHCTB
YpaBHEHUU Jexkuus 2
IpakTHYecKoe 3aHsATHE 4
Tema 4.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaAHNeE (COMePKaHHue MPUKJIATHOT0 MOIYJIs1)
Jlorapudmsl B mpupoge | Ipumenenue norapudma. Jlorapupmudeckas cnupais B ipupoje. Ee MmaremaTudeckue
U TEXHHUKE CBOKMCTBA
IIpakTHYeckoe 3aHATHE 1
Tema 4.7 Copepxanne yueOHOTO MaTepuaa
Pemenne 3anau. Jlorapudmuueckas pynkuus. Penienue npocredmux JorapuMudecKux ypaBHEHUN
Jlorapugmel. IIpakTH4eckoe 3aHATHE 1
Jlorapudmuueckas KonrpoabHnas paGora 2
byHKIUS
Paspea S. OK 01
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KoMmiiekcHbIe YHcIa

Tema 5.1
KommiekcHble unca.
[Ipumenenune
KOMILJICKCHBIX YHCET

Copep:xanue yueOHOTo MaTepHaa

[TonsiTue xomiuiekcHoro uucia. ConpskeHHble KOMIUIEKCHBIE YHCIAa, MOAYJIb U apryMEHT
KOMIUIEKCHOro  uyucna. dopma  3amucud  KOMIUIEKCHOTO  yMcia  (TeoMmeTpuyeckas,
TPUTOHOMETpHYECKasi, anreOpanmdeckas). ApUPMeTHYECKHE JCHCTBUS C KOMILICKCHBIMH

qyyclaMu. BBIMOTHEHHE pacueToB C TOMOIIBI0  KOMIUIEKCHBIX —umcen. [Ipumepsl

MCTIOJIH30BAaHMUS KOMIIJICKCHBIX YHCEI

Jleknuus 2
Paznea 6. 44 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpunueckue OK 04,
GyHkumMn OK 05,
Tema 6.1 Conepxanue yueOHOro MaTepuasia OK 06,
Tpuronomerpuyeckue Panuannas mepa yrna. [loBopoT Touku BOKpYyr Hauana koopauHat. OmpezeneHue cCUHYyca, OK 07
byHKIIUU KOCHHYCa, TaHI€HCa U KOTaHI€HCa. 3HaKu CHHYCa, KOCHHYCa, TaHI€HCAa M KOTaHIEHCa IO
MPOU3BOJIBLHOTO YTJIA, YEeTBEPTSAM. 3aBUCUMOCTbh MEXIy CHHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI€HCOM OJIHOTO U IK 2.3
yucna. Paqnannas u TOrO K€ yria
rpajycHas Mepa yria Jlekuus 2
Tema 6.2 Coneprxanne yu4eOHOro MaTepurasa
OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTaHTEHC YIJIOB O U - 0.
TPUTOHOMETPHUYECKHE DopMyJIIBI TPUBEICHUS
TOXIECTBA. Jlexuus 2
®opmyisl ipuBefeHus | [IpaKkTHYECKOE 3aHATHE 2
Tema 6.3 Coneprxanue y4eOHOro Marepuana
Cunyc, KOCUHYC, Cymma 1 pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC TBOMHOTO
TAHTE€HC CYMMBI H yria. @opMyIibl MOJTIOBHHHOTO yTia. [IpeoOpa3oBaHust CyMMBI TPUTOHOMETPUYECKUX (DYHKITHIA
Pa3HOCTH JIBYX yTJIOB B [IPOM3BE/ICHNE U MPOU3BEJCHHS B CyMMY. BripaskeHne TpuroHoMeTpudeckux (pyHKuui
CuHyC 1 KOCUHYC Yyepe3 TAHI'eHC TIOJIOBUHHOTO aprymenTa. [IpeoOpa3oBaHust MPOCTEHIITIX
JIBOMHOTO yria. TPUTOHOMETPHUECKUX BBIPAKECHUN
@opMyJIbl TOJTOBUHHOTO | Jlekuus 4
yria IIpakTH4yeckoe 3aHsATHE 2
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Tema 6.4
DyHKIMYU, UX CBOMCTBA.
Crioco0sI 3aaHus

Copep:xanne yaeOHOTo MaTepuaa

OO6nacte ompeneneHUss W MHOXECTBO 3HAUCHUH (YHKIUH.
nepuoandHOCTh PpyHKImid. CriocoOs! 3a1aHus QYHKITHMA

YETHOCTh, HEUYETHOCTD,

GyHKIMA Jlexknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.5 Conepxanne yaeOHOT0 MaTepuasa
Tpuronomerpuyeckue Ob6nacTh ompeneiaeHUs U MHOKECTBO 3HAUYEHUU TpUTOHOMETpudeckux (pyHkuuid. YETHOCTS,
(YHKIMH, UX CBOMCTBA U | HEYETHOCTD, IIEPHOINYHOCTH TPUTOHOMETpHYECKUX (yHKIHi. CBoMCTBa M rpaduKu QyHKIHI
rpaduku y=C0SX,y=sIinX,y=tgX,y=ctgX.
Jlekuus 2
IpakTHYecKoe 3aHsATHE 2
Tema 6.6 Coneprxanne yu4eOHOr0 MaTepurana
[TpeoOpa3oBanue Cxatue U pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
rpadukoB [Tpeobpa3oBanue rpadKOB TPUTOHOMETPUYECKUX (PYHKIMIHA
TPUTOHOMETPUUECKUX IIpakTuyeckoe 3aHsATHE 2
byHKIMA
Tema 6.7 IIpogeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJEeP:KaHue (CoIepKaHue MPUKJIATHOTO MOLYJIs)
Onucanue Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIMIA B MPO(hEeCCHOHATIBHBIX 3a/1auax
MIPOU3BOACTBEHHBIX IIpakTuyeckoe 3aHsTHE 2
IIPOLIECCOB C MTOMOIIBIO
rpadukoB GyHKUIUH
Tema 6.8 Coneprxanne y4eOHOro MaTepurasa
OO6patHble OoOpatHbie TpuroHoMerpudeckre GyHkuu. Mx cBolcTBa U rpaduku
TPATOHOMETPHUUECKUE Jlexkuus 2
GyHKIHH
Tema 6.9 Coneprxkanue yu4eOHOr0 MaTeprasa
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
ypaBHEHHUS U TPUTOHOMETPUUECKUX YPAaBHEHHMH OCHOBHBIX THIIOB: TMPOCTEUIINE TPUTOHOMETPHUYECKUE
HEpaBEHCTBA ypaBHEHHUS, CBOJSIIMECS K KBAJPAaTHBIM, pEIIaeMble pa3IOKECHUEM Ha MHOXKHUTEIH,
onHopoasble. [IpocTtelinie TPUrOHOMETPHUUECKHE HEPABEHCTBA
Jlekuus 4
IIpakTH4Yeckoe 3aHATHE 6
Tema 6.10 Coneprxanue y4eOHOr0 MaTeprasa
Cucrembl Cucrembl MPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUIN
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TPUTOHOMETPUYECKUX Jleknus

ypaBHEHMI IIpakTHyeckoe 3aHATHE

Tema 6.11 Coneprxanue yuyeOHOro MaTepuana

Pemenue 3anay. OcHoBbl | [IpeoOpa3oBaHue TPUTOHOMETPUYECKMX  BBIPAKCHHU. PellleHHe TPUTOHOMETPHUYECKUX

TPUTOHOMETPHUH. ypaBHEHHUN W HEPABEHCTB, B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB (DYHKIIUH.

Tpuronomerpuueckue IlpakTH4YecKkoe 3aHATHE

GynKumM Kontposabnas pagora

Paznen 7. 36 OK 01,

IIpousBoaHas OK 02,

¢pyHkuumn, ee OK 03,

NpUMEeHeHue OK 04,

Tema 7.1 Copep:xxanue yueOHOro Marepuasa OK 05,

ITonaTre npousBoaHON. | OmpenenaeHe YUCIOBOU MOCIEI0BATEILHOCTU U CIIOCOOHI ee 3a1anusi. CBOICTBA YHCIOBBIX OK 06,

dopMyIbl 1 TpaBUiIa nocneaoBareiabHocTel. OnpeaeneHue npezesna nociae10BaTeIbHOCTH. Bordncienue npeaenon OK 07

nuddepeHIIMPOBaHUS nocnenoBarenbHocTel. [Ipenen dynkiuu Ha 6eckoHeunoctu. [Ipenen pyHkmu B Touke. IK 2.3
[Tpupamenne aprymenta. [Ipupamenue ¢pyHkuuu. 3axadn, TPUBOASIINE K TTOHITHIO IIK 4.4
npou3BoAHON. OnpeeneHne Npou3BoIHON. AJITOPUTM OTHICKAHHUS MPOU3BOIHOM
Jlekuus 2

Tema 7.2 Copep:xanue yueOHOTo MaTepuaa

[IponsBogHBIE CyMMBI, dopmynsl quddepennupoanus. [Ipasuna guddepeHnmpoBanus

pa3HOCTHU Mpou3BeeHus, | Jlekumus 2

JaCTHOI'O IIpakTnyeckoe 3aHsATHE 2

Tema 7.3 Coneprxanne yu4eOHOT0 MaTepraa

[IpousBoaHbIE Omnpenenenue cnoxHol GyHKIUU. [Ipon3BOIHAS TPUTOHOMETPUYECKUX (PYHKITUA.

TPUTOHOMETPHUECKUX [Tpon3BoHAs CIIOKHON HYHKIIMH

bynkuii. [IpousBonnas | Jlekuust 2

CJIOKHOM (pyHKIIMH IpakTHYecKoe 3aHATHE 2

Tema 7.4 Coneprxkanue y4eOHOro MaTepuana

[TonsiTue o [Tonsitue HenpeppiBHON (pyHKIMH. CBOMCTBA HEeNIpephIBHOU (PyHKITMU. CBSI3b MEKTY

HEIPEPHIBHOCTHU HENPEPBIBHOCTHIO U TUPPEPEHIINPYEMOCTHIO (YHKITUH B TOUKE. AJITOPUTM PEIICHUS

byukun. Merton HEPAaBEHCTB METOI0M MHTEPBAJIOB

HWHTEPBAJIOB Jexkuus 2

Tema 7.5 Copep:xanne yueOHOTO MaTepuaa

I'eomerpruecknii u

["'eomeTpuyecKuil CMBICT MPOU3BOAHON PYHKIMH — YTIIIOBOM KO3 (PUIIMEHT KacaTeJIbHOM K
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bu3HYECKU CMBICTT

rpaduky QyHKIMH B TOUKE. Y paBHEHUE KacaTeNIbHOU K rpaduKy (QyHKIUH. AJTOpUTM

MIPOU3BOHOM COCTABJICHHS YPABHEHHMsI KacaTeabHOM K rpaduky dyHkuun y=f(x)
Jlekums
ITpakTH4yecKoe 3aHATHE

Tema 7.6 Coneprxanue yuyeOHOro MaTepuana

duznueckuii CMbBICH
IIPOU3BOJHOM B

dusnueckuil (MEXaHMUECKU) CMBICI IIPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMenH t: v =S’ (t)

npodhecCuOHaTBHBIX IIpakTH4yeckoe 3aHATHE

3a/1auax

Tema 7.7 Conepxanne yaeOHOT0 MaTepuaa

MOHOTOHHOCTB BospacTanue u yObiBaHHe (PYHKIIMHU, COOTBETCTBHE BO3pACTaHUS U YObIBaHUS (DYHKIIUHU 3HAKY

¢bysakun. Touku pou3BoAHON. [IoHATHE MPOMU3BOAHOM BBICIIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU

JKCTpEMyMa MIPOM3BOTHOM BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha OTpe3Ke. 3a/layil Ha MaKCUMYM U
MUHUMYM. [TOHSITHE aCUMIITOTHI, CIIOCOOBI UX OMPEICICHHS. AITOPUTM UCCIICIOBAHHUS
(GYHKIIMHM 1 IOCTPOCHHUsI ee rpaduKa ¢ MOMOUIbI0 IPOU3BOAHON. JIpoOHO-THHeHAs PyHKIMS
Jlekuus
IIpakTHyeckoe 3aHsATHE

Tema 7.8 Coneprxanne yu4eOHOr0o MaTepurana

UccnenoBanue GpyHkuuii
Y TIOCTpOEHUE TPpaPUKOB

HccnegoBanue (by'HKI_II/II/I Ha MOHOTOHHOCTBH M ITIOCTPOCHUEC Fpa(l)I/IKOB.

HpaKTI/I‘{eCKOC 3aHATHE

Tema 7.9 HaubOomnpitiee u
HaVMEHbIIIEe 3HAYEHUS

byHKIMH

Cojnepxkanne yqaeOHOro MaTepuasia

Haxoxnenne Haubo1b111ero 1 HAMMEHbILIEro 3HaYeHU QyHKIMA, TocTpoeHue rpadukoB
MHOT'OYJIEHOB C MCIIOJIb30BAaHUEM allapaTa MATEMaTHYECKOrO aHaIM3a

Jleknus

HpaKanecxoe 3aHATHE

Tema 7.10
Haxoxnenne
ONTUMAJIBHOTO
pe3yJibTaTa ¢ TOMOIIBIO
MIPOU3BOJIHON B
MPAKTUYECKHUX 3a7a4ax

IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs)

Haumenspliee u Hanbosbliee 3Ha4eHne QyHKINUU

HpaKTuqecxoe 3aHATHE

Tema 7.11
Pemnrenne 3amau.
[TpousBoaHas GyHKIUH,

ConeprxkaHue y4eOHOro MaTepraa

®opmynsl 1 npaBuia auddepentuposanus. Mcenenopanne GyHKIUH ¢ TOMOIIBIO
npousBogHON. Hanbonbiiee 1 HauMeHblee 3HaueHus: QyHKIIUU
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€€ IPUMEHEHUE

KonTpoasnasi padora

Paspea 8. 22
IlepBooOpa3nas
¢pyHkuun, ee
NpPUMEHEeHHe
Tema 8.1 Coneprxkanue y4eOHOr0o MaTepuasa
[TepBooOpaznas 3ajaya O BOCCTAHOBJIEHUM 3aKOHA [BIDKEHUS TI0 M3BECTHOM ckopocTu. [lonsitue
¢byukuu. [IpaBuna uHTerpupoBanus. O3HaKOMIIEHHE C MOHSATUEM HHTErpajga U MepBooOpa3HOW Ui (QyHKUUU
HAaXOX/ICHUs y=f(x). Pemenme 3amau Ha CBsA3b MEPBOOOPA3HOH M €€ MPOU3BOJHOW, BBIYUCICHHE
epBOOOPaA3HBIX nepBooOpazHo s JaHHOW GyHKumMH. Tabmuna Gopmyl I HaXOXKJIEHUS TePBOOOPa3HBIX.
M3yuenue mpaBujia BEIYMCICHUS IEPBOOOpa3HON
Jleknus 2
IlpakTH4YecKkoe 3aHATHE 2
Tema 8.2 Copep:xanne yueOHOTo MaTepuaa
[Tnomane 3ajaun, MPUBOASAIIMNE K TOHATHUIO OMPEAEICHHOTO HWHTErpaja — O BBIUUCICHUHU ILIOIIAIN
KPUBOJUHEHHOMN KPUBOJMHEHHON Tpamenuu, O MepeMelieHnd TOuku. [loHsiTue ompenenéHHOro MHTEerpana.
Tpanenuu. Gopmyia ['eomerpuuecknii 1 (HU3MUIECKUN CMBICT ompeneneHHoro uHrerpana. ®opmyna HeroToHa—
Herorona — JleliOHuia JleiibHuna
Jlekuus 2
IlpakTH4Yeckoe 3aHATHE 4
Tema 8.3 Coneprxkanue y4eOHOro MaTepuasa
Heonpenenennslii u [ToHsITHE HEONIPEAETIEHHOTIO HHTETpaJia
OnpeeIeHHbIN Jlexkuus 1
MHTETPAJIbI IIpakTH4YecKkoe 3aHATHE 2
Tema 8.4 Copepxanne yueOHOTO MaTepuaa
[Tonsitue 06 ['eoMeTprUYECKHI CMBICI ONPEAEICHHOIO0 HHTErpasia
OIPENEIEHHOM Jlekuus 1
MHTETpaje Kak miomanan | [Ipakruyeckoe 3aHsiTHE 2
KPUBOJUHEHHOMN
Tpanenuu
Tema 8.5 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOTO MOLYJIs)
OnpeneneHHbIi I'eomerprueckmii cMbIc onpeeneHHoro narerpana. @opmyna HetotoHa - JleiiOaua.

HUHTCI'paJl B )KU3HU

Pemenne 3amau Ha TPUMEHEHHE WHTETpalia JUIS BBIYHCICHUS (DU3UYECKUX BEIWYUH U
mwIomanei

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
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IIpakTH4YecKkoe 3aHATHE

Tema 8.6 Copep:xanue yueOHOTo MaTepHaa
Pemenne 3anau. IlepBoobOpasHas pyHkuuu, ee npumeHeHue. [IpaBuiia HaxoXk1eHUs: TEPBOOOPA3HBIX.
ITepoobpasHas KonTtponbHnas paéora 2
¢byHKIMY, €€
IpUMEHEHHE
Pa3nen 9 16 OK 01,
IIpsimMble ¥ MI0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Copep:kanne yueOHOT0 MaTepuaa OK 07
OCHOBHBIE TIOHSITHSI [Ipenmer crepeoMerpun. OCHOBHbIE MOHATHUSA (TOYKa, MpsMasi, TUIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs, napamienbHble U CKPELIUBAIOLIUECS
Pacnionoxenne npsameIx | npsiMbie. [Ipu3HAaK M CBOWCTBO CKpEIIMBAIOUIMXCS NPSAMbIX. OCHOBHBIC MPOCTPAHCTBEHHBIC
U IUIOCKOCTEH (bUrypsL.
Jleknus 2
Tema 9.2. Copepxanne yaeOHOro MaTepuasa
[TapannenbHOCTD [TapannensHple mpsmas U mnockocTb.  Omnpenenenue. Ilpusmak.  CsoiictBa  (C
MPSIMBIX, IPSIMOU 1 nokazatenbcTBoM). [lapamnensubie minockoctu. Omnpenenenue. Ilpusnak. CaoiictBa (C
IUIOCKOCTH, IIJIOCKOCTEN | J0Ka3aTebcTBOM). TeTpasrap u ero aneMeHThl. [lapamienenunen u ero anemeHTbl. CBoicTBa
MIPOTUBOIIOJIOKHBIX TPaHEW U AuaroHanei napamuienenunena. [loctpoenne ceuenuii. Pemenne
3ajad.
Jlekuus 2
IpakTHYecKoe 3aHsATHE 2
Tema 9.3. Coneprxanne y4eOHOT0 MaTepuaa
[lepnieH UKy ISIPHOCTD Ilepnenaukynsipuele npsmMble. IlapamiensHble npsiMble, NMEPHEHAUKYISPHbIE K IIOCKOCTH.
NPSMBIX, IPSIMOH | [Tpu3Hak MepHeHIUKYISIPHOCTH MPsMON U 1iockocTu. JlokazarenscTBo. [lepneHnukymsp u
IJIOCKOCTH, IJIOCKOCTEN | HaKIOHHAsA. [leprneHauKymsipHble TUIOCKOCTH. lIpu3HaK NeprneHANKYISPHOCTH TUIOCKOCTEH.
Jloka3aTenbCTBO.
PaccTosiHusL B IPOCTPAHCTBE
Jleknus 2
Tema 9.4. Coneprxanue y4eOHOro Marepuana
Teopema o Tpex Teopema o Tpex meprneHAMKyJspax. JlokazareabcTBO. YTosl MEXIy HNPSIMON M IIOCKOCTBIO.
HEePIEeHIUKYIIpax VYron Mexay IIOCKOCTSIMU
Jlekuus 2
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IIpakTH4YecKkoe 3aHATHE

Tema 9.5. IIpodeccnoHabHO-OPHEHTHPOBAHHOE COepKaHNe (COMepPKaHue MPUKJIATHOTO MOIYJIs1)
[TapamensHele, AkcuoMbl crepeoMeTpu. [lepneHauKyaIspHOCTh NPSIMON U MJIOCKOCTH, HapajlieIbHOCTh JBYX
NEPIECHIUKYISPHBIE, IPSIMBIX, IEPHEHAUKYIISIPHBIX IIOCKOCTH, MEPIEHAUKYIISIPHOCTh IIIOCKOCTEN
CKpelIMBaroIuecs IIpakTHYeckoe 3aHATHE

psIMbIe

Tema 9.6. Coneprxanne yu4eOHOr0 MaTepurana

Pemienue 3agau.
[IpsiMbIE M TUIOCKOCTH B

PacnonoxeHne IMpsAMBIX M IIOCKOCTEHM B mIpocTpaHcTBe. llepnenaukynsapHOCTs U
NapaJuIesIbHOCTb MPSIMBIX U M10ckocTel. CKkpelmBaromuecs npsiMbie

IIPOCTPAHCTBE Koutposabnas padora
Paspnen 10. 12 OK 02,
Koopaunartsl un OK 03,
BEKTOPbI OK 04,
Tema 10.1 Conepxkanue yueOHOro MaTepuasa OK 07
JlexapToBbl KOOpAUHATEI | JlekapTOBBI KOOPAMHATHI B TipocTpaHcTBe. [IpocTeiinue 3anaun B koopauHarax. PaccrosiHue IK 1.4
B IIPOCTPAHCTBE. MEXIY IBYMs TOYKaMHU, KOOPJIMHATHI CEPEIMHBI OTPE3Ka
Paccrosinue mexay Jlexkuus 2
ABYMS TOYKAMHU. IIpakTn4yeckoe 3ansATHE 2
Koopaunatsl cepenunbl
OTpe3Ka
Tema 10.2 Coneprxkanue y4eOHOr0 MaTeprasa
Bexkrops! B BexTops! B mpoctpanctBe. CloKeHUE U BHIYMUTAHNUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. yucio. Kommnanapasie BekTopbl. CKallsipHOE TPOU3BEAEHUE BEKTOPOB. PaznoxkeHue BekTopa
Yroa Mexay BEKTOpaMHu. | [0 TpeM HEKOMIUIAHAPHBIM BeKTopaM. KoopAHHATEI BEKTOpa, CKAIIPHOE MTPOU3BEICHNE
CkansipHoe BEKTOPOB B KOOPJAMHATAX, YTOJI MEKy BEKTOPaMH, YTOJl MEXIY MPSMOM U TUIOCKOCTBIO, YTOJl
IIPOU3BEJICHUE BEKTOPOB | MEXAY INIOCKOCTSIMH. Y paBHEHHE MJIOCKOCTH.
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 10.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKAHME (COIePKaHMe IPUKJIATHOT0 MOAYJIsI)
[IpakTuko- Koopannathaas miockocts. Berunciienre paccTosHUN U IUIOMAAEeH Ha TIOCKOCTH.
OPUEHTHPOBAHHbIE KonuyecTBeHHbIE pacueThl
3a/1a4u Ha IIpakTH4yeckoe 3aHATHE 2
KOOPJIMHATHOU
MIJIOCKOCTH
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Tema 10.4
Pemrenue 3amau.

KoopauHats! 1 BEKTOPBI

Copep:xanne yaeOHOTo MaTepuaa

JlexapToBbI KOOPAMHATEI B TPOCTpaHcTBE. BekTopsl B ipocTpancTBe. Cl0XKEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BeKTOpa Ha uncio. KommianapHsie BeKTopbl. CKansipHOe
IIPOU3BENICHNE BEKTOPOB. Pa3noxkeHne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
IIpocreiimne 3axaun B KoopauHaTax. KoopinHATEI BEKTOpA, pacCTOSHUE MEXKY TOUKAMH,
KOOpJMHATHI CEPEANHBI OTPE3KA, CKAISPHOE MPOU3BEIEHUE BEKTOPOB B KOOPANHATAX, YroJl
MEXKy BEKTOPAMM, YTOJl MEXKAY IIPSIMOM M INIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMU

KontpoabHasi padora 2
Pazpen 11. 46 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJia BpallleHusl OK 03,
Tema 11.1 Conepxanue yueOHOro MaTepuasa OK 04,
Bepuunsl, pedpa, rpanu | [Toustiue MHororpanuuka. Ero sjgeMeHTsI: BepIIHHbI, pedpa, rpann. J{uaronans. CeucHue. OK 05,
MHOTIOIPaHHUKA BhINYKIIbIE U HEBBUIYKIIbIE MHOTOTPaHHUKH OK 06,
Jlekuus 2 OK 07
Tema 11.2 Coneprxanne yu4eOHOr0 MaTepurana
[Ipuzma, ee [Tonsitue mpu3mel. Ee ocHoBanus u 00koBbIe TpaHu. BricoTa npusMmel. [Ipsimast u HakIOHHAs
COCTaBJIAIOLIME, npusma. [IpaBuibHas npuszma. Ee ceuenue
ceuenue. [Ipsmas u Jleknus 2
IIPaBUJIbHAS TPU3MBI IlpakTHYecKkoe 3aHATHE 2
Tema 11.3 Conepxanne yaeOHOT0 MaTepuasa
[Tapannenenunen, Kyo0. [Tapannenenunen, cBOiiCTBa NPSMOYTOJILHOTO Mapaiienenumnesaa, kyo. Ceuenue Kyoa,
Ceuenue Ky0a, napajuiesienunes1a
napajuiesenumnena Jlekuus 2
IlpakTHYecKkoe 3aHATHE 2
Tema 11.4 Copep:xanne yueOHOTO MaTepuaa
[Tupamupa, ee [Tupamuga u ee snementsl. Ceuenue nupamuasbl. [IpaBunbHas nupamuaa. Y ceueHHas
COCTaBJIAIOIIME, nUpaMuia
ceuenue. [IpaBunbHas Jlexkuust 1
nupamuia. Y ceYeHHast IIpakTn4yeckoe 3ansATHE 2
nipamMuia
Tema 11.5 Copep:xanne yueOHOTO MaTepuaa
BokoBas u monHas [Tnomiaas 60KOBOW M MOJTHON MOBEPXHOCTHU MPU3MBI, TUPAMUIBI
MOBEPXHOCTh MPU3MBI, Jlexknus 1
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MAPAMUIbI IIpakTH4YecKkoe 3aHATHE

Tema 11.6 Copep:xanue yueOHOTo MaTepHaa

CummeTtpus B KyOe, CuMMeTpusi OTHOCHUTEIBHO TOYKH, IPSIMOH, TtockocT. CuMMeTpus B KyOe,
napasuieNienumnese, napajuiesienunesie, npusMe, mupamue

IIpU3Me, UpaMuIe

Jlekuns

HpaKanecxoe 3aHATHE

Tema 11.7

IIpumepsl cuMMeTpHii B

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIepKaAHNeE (COePsKaHHue PUKJIATHOT0 MOAYJIs1)

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccun Jleknus
Tema 11.8 Coneprxanne yu4eOHOro MaTeprasa
[IpaBunbHBIE [TonsiTvie MpaBUJIBLHOTO MHOTOrpaHHKUKa. CBOMCTBA MPABUJIBHBIX MHOTOTPAHHUKOB

MHOI‘OI’”paHHI/IKI/I, 150, ¢
CBOMWCTBA

Jleknus

Tema 11.9 Coneprxanne yu4eOHOr0o MaTepurana

Hunuuap, ero Hunuuap u ero snementsl. CeueHune MIMHIPA (MapajuieibHOe OCHOBaHUIO U ocH). Pa3zBepTka
COCTABJISIONIHE. LUIHH]IpA

Ceuenne nuIMHIpA Jlekuus

Tema 11.10 Coneprxkanue y4eOHOr0 MaTeprasa

Komnyc, ero Konyc u ero anementsl. CeueHnue koHyca (mapajijiesibHOe OCHOBAHUIO U MPOXOSIIEe Yepes
COCTaBJISIFOLIHE. BEpPILIMHY), KOHUYecKue ceueHus. PazpepTka koHyca

CeueHnue koHyca Jlekuus

Tema 11.11 ConeprxkaHue y4eOHOro MaTepraa

Y ceueHHBI KOHYC.
CedeHue yceueHHOTo
KOHYyca

VY ceuennsiii konyc. Ero obpasyromias u Beicota. CeueHrne yCeueHHOr0 KOHyca

Jlexkuuns

IIpakTnyeckoe 3aHsATHE

Tema 11.12
[Tap u cdepa, ux
CEUCHHUS

Coneprxkanue y4eOHOro Marepuana

[Tap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

Jlexkuuns

IIpakTHyeckoe 3aHsATHE

Tema 11.13
ITousatue 06 00beEME
Tena. OTHOLIEHNE

00BEMOB MMOAOOHBIX TEN

Copep:xanue yueOHOTO MaTepHasa

[Tonsitre 06 o6veMe Tena. OOveM Kyda U IPSIMOYTOJILHOTO napaenenunena. Oobem
NpU3MBbI | InHApa. OTHOIIEHHE 00hEMOB MOI00OHBIX TEJ.

Jlexkuuns

IIpakTHyeckoe 3aHsATHE
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Tema 11.14
OOBEMBI U IUIOMIAIH

Copep:xanne yaeOHOTo MaTepuaa

O6bemMbl mupamMuabl U koHyca. O0bem mapa. [lnomnaau moBepxHocTe Ten

MMOBEPXHOCTEU TEIl Jleknus 2

Tema 11.15 Copep:xanue yueOHOTO MaTepHana

KomOunamun KoMmOuHanmu reoMeTpuaecKux Tell

MHOTOIPAaHHHMKOB U T€1 | [IpakTHYeckoe 3aHATHE 2

BpallleHUs

Tema 11.16 IIpodreccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPHKJIAJTHOT0 MOLYJIsI)

['eomeTrpuueckue Hcnonp3oBaHne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIlICHUS B TPAKTHKO-

KOMOMHAIUK Ha OpUEHTUPOBAHHBIX 3a7auax

MIPaKTHKE IIpakTHyeckoe 3aHATHE 2

Tema 11.17 Coneprxanne yu4eOHOro MaTepurasa

Pemenue 3anay. OOBeMbl U IUI0MIAIM TOBEPXHOCTH MHOTOIPAHHUKOB U T€Jl BPAIlCHUs

Muororpannuku v tena | Konrposabnas paéora 2

BpallleHUs

Paznen 12. 22 OK 01,
J1eMeHTDbI OK 02,
KOMOUHATOPHKH, OK 03,
CTATHCTHKHU U TEOPUH OK 04,
BEPOSITHOCTEH OK 05,
Tema 12.1 Copep:xanne yueOHOT0 MaTepuasa OK 07
OCHOBHBIE TTOHATHS [TepecTaHOBKH, pa3MELIEHUs, COUETAHUS. IK 2.3
KOMOWHATOPHUKH Jlekuus 2 IIK 4.4
Tema 12.2 Coneprxkanue yu4eOHOT0 MaTeprasa IIK'5.5
CoOsbiTue, BeposTHOCTh | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeOpeMbl O BEPOSITHOCTH CyMMBI COOBITHIA.

coObITHst. CrioskeHue u YcnoBHas BEpOATHOCTh. 3aBUCHUMbIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH

YMHOXKECHHUE IIPOU3BEICHUS] COOBITHH.

BEPOSTHOCTEH Jlekuus 4

Tema 12.3 ITpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKAHNE (COlePsKaHMe IPUKJIATHOT0 MOAYJIsI)

BepositTHOCTB B OTHOcHTeNNbHAs 4YaCTOTa COOBITHS, CBOUCTBO €€ YCTOHYUBOCTU. CTaTUCTHUECKOE

npodeccroHaIbHbBIX omnpezeneHue BepossiTHOCTU. O1ieHKa BEPOSTHOCTU COOBITHS

3a/auax IIpakTHyeckoe 3aHATHE 4

Tema 12.4 Coneprxkanne yu4eOHOr0 MaTeprasa

JluckpeTHas ciryyanHast

Bujbl ciayyaiinbix BennuuH. OnipeienieHue JUCKPETHON Ciy4aiiHON BEIMYMHBI. 3aKOH
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BEJIMYMHA, 3aKOH €€
pacripeneneHus

pacupenesIeHus JUCKPETHOM CIIy4alHOM BeNUYKHbL. Ee 4ncI0Bble XapaKTePUCTUKH

Jlekuus

Tema 12.5
3agaun MaTeEMaTHYECKON
CTAaTUCTUKU

Coneprxanue yuyeOHOro MaTepuana

Bapuanumonnsiii psia. [Tonuron yactoT u ructorpamma. CTaTUCTUYECKHE XapaKTCPUCTHKH
psiaa HaOJIFOTaeMbIX JaHHBIX

Jlekuus

Tema 12.6
Cocrasienue Tadiul u
JarpaMM Ha MPaKTHKE

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIepKaAHNeE (COePsKaHHue PUKJIATHOT0 MOAYJIs1)

[TepBuuHas 06pabOTKa CTATHCTUYECKUX JAHHBIX. [ paduueckoe ux mpeacTaBiIcHUE.
HaxosxJieHHe CpeIHUX XapaKTEPUCTHK, HA0I0JaeMbIX JaHHBIX

HpaKTI/I‘{eCKOC 3aHATHE

Tema 12.7 Copep:xanue yueOHOT0 MaTepuasa
Pemenne 3anau. OnemeHTbl KOMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHA. CI0’KEHUE U YMHOKEHUE
DneMEeHThI BEPOATHOCTEMN
KOMOHMHATOPHKH, KonTpoabnas padora
CTaTUCTUKHU U TEOPUH
BEPOATHOCTEMN
Paznen 13. 8 OK 01,
MHuo:xecTBAa. OK 02,
DJIeMEeHTBI TeOpHH OK 03,
rpagos OK 04,
Tema 13.1 Copep:xanue yueOHOTO MaTepuaa OK 05,
MHoxecTBa [Tonsitue MuoxkectBa. IlonMuoxkecTBO. Onepalyiv ¢ MHOKECTBaMU OK 07
Jlexuus 2 IIK 4.4
Tema 13.2 IIpodeccnoHabHO-OPHEHTHPOBAHHOE COepKaHNeE (COMepP:KaHHue MPUKJIATHOT0 MOIYJIs1)
Onepauuu ¢ Omnepanuu ¢ MHOXecTBaMH. PelieHne npukiajHbIX 3a1au
MHO>KECTBaMU IIpakTHyeckoe 3aHsITHE 2
Tema 13.3 Coneprxanne yu4eOHOT0 MaTepraa
I'pader [Tonstue rpada. CesizHbIA rpad, 1epeBo, UKI rpad Ha MIOCKOCTH
IIpakTnyeckoe 3aHsATHE 2
Tema 13.4 Coneprxkanue y4eOHOro MaTepuana
Pemenue 3agad. | Onepanuu ¢ MHOXecTBaMHM. OnuUcaHWE pPEANbHBIX CHUTyalMil € TOMOIIBIO MHOXKECTB.
MmuoxectBa, I'padsl u | [Ipumenerne rpadoB K pEIICHAIO 3a1a4
UX MPUMEHEHHE KonTpoJasnasi padora 252

Bcero:
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3. YCJIOBUSA PEAJIU3AIIUU ITIPOTPAMMBI YUEBHOM

JUCHUIT/INHBbI
3.1. TpedoBaHus K MUHUMAJIBHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecrne4eHnIo
Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT HalIWyusi y4eOHOro kaOuHeTa
MaTEMaTUKH.

O6opynoBaHue yuyeOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa M0 KOJIUYECTBY 00YyUaIOIUXCS;

- pabouee MecTo MpernoaaBaTens;

- KOMIUIEKT Y4eOHO-HaIJISIIHBIX TTOCOOHIA;

- KOMIUIEKT JJIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a/IaHMS 17151 KOHTPOJIbHBIX padoT;

- mpo(peccroHaIbHO OPUEHTUPOBAHHBIE 3aJaHMUS;

- MaTepuabl dK3aMeHa.

TexHuuecKue cpecTBa 00yYEeHUs:

- IEPCOHAJIbHBIN KOMITBIOTEP € JULEH3MOHHBIM POrPaMMHBIM 00E€CIIEUEHHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust

Ilepeyenr pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEIbHOMN JIUTEPATYPHI

OCHOBHBIE UCTOYHUKH:

1.

AnreOpa u Hauana matemaTudeckoro aHammsa. 10 - 11 kmaccel. ba3oBbiii u
yrayonennbiil ypoBuu: yueonuk / III. A. Anumos, FO. M. Konsaruu, M. B.
Tkauesa [u ap.]. - [IpocBemenue, 2022. — 463

['eomerpust 10 - 11 kimaccel. ba3oBblii U yriyOeHHbBIN YpOBHU: y4eOHUK / A.
B. Iloropenos. - [Ipocsemenune, 2022. - 174

NunuBrayaibHbIe KOHTPOJIBHBIE PabOTHI MO Kypcy «Anredpa W Hadaia
aHanmzay st ctyaeHToB ¢akynsrera CIIO: mocoOue mo maTteMaTukKe ISt
CTYJIEHTOB MEpPBOro Kypca QakyibTeTa CpeAHero npodheccuoHaIbHOro
oOpazoBanus / bearopoackuitl’ AY/ M.A. Cemepuuna, H.C. [TaGonkoBa —
benropoackuiil’'AY, 2022

Pabouas Terpanp 1o Kypcy «Ainrebpa u Havaja aHaiIU3ay ISl CTYICHTOB
dakynbrera CI1O/benropoackuitl’ AY/ H.C. [1aGonkoBa, M.A. CemepHuHa
— benropoxa: bearopoackuiil’' AY, 2022

MaremaTuka B TaOnMIIaX U CXeMax: MocoOue NSl MOATOTOBKU K dK3aMEHY
JUTsI CTYJIEHTOB TIEPBOTO Kypca CpeHEro MpoPeCcCHOHATLHOTO 00pa3oBaHus/
benroponckuit 'AY/ I'.B. bpaxuuk, H.C. TlabonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropoxa: benropoackuitl' AY, 2020

JlomoTHUTETbHBIC UCTOYHUKHU:
1. http://lib.belgau.edu.ru— 3b benropoackoro 'AY

2. http://znanium.com — 9bC «3HaHUYyM»

3. http://e.lanbook.com — DBC «Jlaup»

4. http://ebs.rgazu.ru  — 9bC «AgriLiby»
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM

AU CHUTIJIMHBI

Kontpoib u omeHka pe3yJbTaToOB OCBOCHHS 001Ie00pa3oBaTEIbHOM
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbBIE
Ha (opMHUpOBaHHE OOMIMX U MPOPECCUOHANBHBIX KOMIIETEHLHU IO pa3jenam U
TEMaM COJEpKaHUs y4eOHOTr0 MaTepuaa.

Oobmasi/npogeccuoHaIbHASA Pa3znen/Tema THun oneHoYHBIX
KOMIIETEeHI[HS MeponpusTHS

OK 01. Bribupats cioco6sr | P 1, Tema 1.1, 1.2, 1.3 [T-o/c!, 1.4, | Tectuposanue

perieHus 3a1a4y 1.5,1.6 YcTHBIN onpoc

npodeccuoHanbHOMI P2, Temrr 2.1,2.2,2.3,2.4,2.5, NunuBunyansHas

NeSATeTbHOCTH 2.6 CaMOCTOsITEeNIbHAs paboTa

MMPUMCHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P5, Tempr 5.1,5.2

P 6, Temrl 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temer 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P &, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 [T-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

KonTponbHas pabora
Brimonaenue
3K3aMEHAIIMOHHEBIX 3aJaHuil

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOWCKa, aHaJIM3a U
UHTEPIPETANN
UHpOpMaLIUH, U
nH(GOpPMalMOHHbIE
TEXHOJIOTUH JIsI
BBITIOJIHEHUS 32144
npogeccHOHATBHON
JeSITeITbHOCTH

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Temrr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,34

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temor 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 T1-

TectupoBanue

VYceTHBII onpoc
WHnuBuayansHas
camocTosiTelbHas paboTa
KonTtponsHas padora
Brimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN
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o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 T1-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. IimanupoBaTh u
pealn30BBIBATH COOCTBEHHOE
npoQeCCHOHATILHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHIMATEIBCKY IO
JESITEIIbHOCTD B
npodeccuoHabHOU chepe,
UCTIOJIb30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KHU3HECHHBIX
CUTYyAIHSIX

P1,Temal.1, 1.2, 1.3 I1-o/c, 1.4,
1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnt 3.1,3.2,3.3,3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temo1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 T1-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 T1-
o/c, 12.4,12.5,12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-0/c,
13.3,13.4

TectupoBanue

VYeTHBII onpoc
WuauBuayanbHas
caMmocCTosITeNIbHas paboTa
Kontponbhas pabota
Brimosinenue
9K3aMEHAIIMOHHBIX 3aJaHH

OK 04. O¢dpexruBHO
B3aUMO/ICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

P1,Temal.1, 1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5 I1I-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,

TectupoBanue

YcTHbINM onpoc
NunuBunyansHas
camocTosTelbHas paboTa
KontponsHas padora
Beinonnenue
DK3aMEHALMOHHBIX 33/IaHUN
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11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. OcyuecTBisTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAIIUIO Ha
rOCyJITapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOI'O
KOHTEKCTa

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsnt 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temo1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10I1-o0/c, 7.11
P 8, Tewmsl 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 I1-0/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5,12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYeTHBII onpoc
NuauBunyanbHas
caMmocCTosITeNIbHas paboTa
KonrponbHas pabora
Brimonnenue
9K3aMECHALIMOHHBIX 3aJaHUN

OK 06. ITposBisTH
IPaXKIaHCKO-
MaTPUOTHUECKYIO TTO3UITHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHHE Ha
OCHOBE TPaIUIIUOHHBIX
00IIIEeYEIIOBCUSCKUX
[IEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHHU3AINN
MEKHAIMOHATBHBIX U
MEXPETUTHO3HBIX
OTHOIIICHHUI, IPUMEHSTh
CTaH/IapPTHI
AHTUKOPPYILIHOHHOTO
MTOBEICHUS

P1,Temal.1,1.2, 1.3 11-0/c, 1.4,
1.5,1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 I1-o/c, 7.11
P 8, Tewmsl 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

YcTHbINM onpoc
NunuBunyansHas
camocTosTelbHas paboTa
KonTponbHas pabora
Beinonnenue
DK3aMEHALMOHHBIX 33/IaHUN

OK 07. ConeiicTBOBaThL
COXPAHEHHUIO OKpYyXKarolen
Cpelbl, pecypcocOepexeHHnIo,
PUMEHATH 3HaHUA 00
U3MEHEHUU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJCTBA, YD PEKTUBHO
JIICUCTBOBATEL B
4ype3BbIUANHBIX CUTYAIMSIX

P1,Temal.1,1.2, 1.3 II-o0/c, 1.4,
1.5,1.6

P2, Temsr 2.1,2.2,2.3,24,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

TectupoBanue

VYeTHBII onpoc
WuauBuayanbHas
camocTosTelbHas paboTa
KontponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHHA
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P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10I1-o0/c, 7.11
P 8, Tewmsl 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 I1-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5,12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.4. Ouenusarsh
COCTOSIHME UXTHO(hayHBI.

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

TectupoBanue

VYcTHbll onipoc
WNunuBunyanpHas
camocTosTelbHas paboTa
KontponsHas padora
Belinonnenue
DK3aMEHALMOHHBIX 33JIaHUN

IIK 2.3. IlonnepxuBaTh
ONTUMAJIFHBIC TTAPAMETPhI
PHIOOBOTHBIX
TEXHOJOTHUECKUX
MIPOIIECCOB.

P1,Temal.l, 1.2, 1.3 II-o/c, 1.4,
1.5,1.6

P2, Tems 2.1,2.2,2.3,2.4,2.5,
2.6

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYeTHBII onpoc
WuauBuayanbHas
camocTosTelbHas paboTa
KontponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHHH

IIK 4.4. OueHuBatn
MPOMBICIIOBO-OMOJIOTHYECKHE
napameTphl pa3MepHO-
BHJIOBOT'O COCTaBa
MIPOMBICIIOBBIX YJIOBOB PBIO,
MIPUIIOB HEIIEJIEBBIX BUIOB,
JIOJII0 0CO0OCH
HEIMPOMBICIIOBOTO pa3Mepa.

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

P2, Temsr 2.1,2.2,2.3,24,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TecTtupoBanue

VYceTHBIT onpoc
NuauBunyansHast
camocTosTeNlbHas paboTa
KontponsHas padora
Brimonnenue
SK3aMEHAIIMOHHBIX 3aJaHul

IIK 5.5. Bectn
YIBEPXKIAECHHYIO YUYETHO-

P1,Temal.1,1.2, 1.3 [I-0/c, 1.4,
1.5,1.6
P12, Temsr 12.1,12.2, 12.3 I1-

TectupoBanue
YcTHbINM onpoc
MuauBuyanbHas
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OTUCTHYIO NOKYMCHTAIHIO.

o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

caMocCTosTeNIbHas paboTa
KoHnTtponbHas pabota
Brimonuenue
9K3aMEHAIIMOHHBIX 3aJaHH
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