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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI

«MATEMATHUKA»
1.1. O0JsiacTh NPpUMEHEHUsI NPOTrPAMMbI
[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBJSIETCS  4YacThlO  IIPOrPaMMBbI
MOJATOTOBKM KBAIU(PHUIIMPOBAHHBIX pabOuuX, ciayxkamux B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenmansHoctu 35.01.35 depmep.

1.2. MecTo AUCHMIVIMHBI B CTPYKTYpe  IPOrpaMMbl  IOATOTOBKHU
KBAJIM(DUIIMPOBAHHBIX PAaOOUNX, CIYKAIIHX:

ydeOHas aucuuiuinHa «MaTtematuka» sSBIseTcsl TpOoQUIbHON AUCIMILTUHON
o01eo0pa3oBaTeNbHOTO IMKJIA OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl B
cootBeTcTBUM ¢ PI'OC 1o criennanbHOCcTH 35.01.35 Depmep.

1.3. Heaun u 3agaumM JUCHMILVIMHBI — TPeOOBAHMUSI K Pe3yJIbTATAM OCBOEHHUSA
JTUCHHUILIMHBI:

1.3.1. Ileau 1 3a7a4u TUCHUIIIMHBI

Henn:

OCBOCHHE OOYYAIOIIUMHUCS COJIEpKaHUs yIeOHOM MUCIUILINHBI «MaremaTukay u
JIOCTHKEHHE PE3yIbTAaTOB €€ M3y4YeHHUs B COOTBETCTBUM ¢ TpeboBaHusMu OI'OC
COO c yuerom npodeccuonanpHoM HanpaBiaeHHoctu ®I'OC CIIO.

3agaumn:

- (opMUpOBaTh MPEACTABICHUS O COLUAIBHBIX, KYJIbTYPHBIX U HUCTOPUYECKUX
(hakTOpax CTAaHOBJICHUS MAaTEMAaTHKH,

- (opMHUpOBaTH OCHOBBI JIOTMYECKOTO, AITOPUTMUUYECKOTO U MATEMAaTHYECKOIO
MBIIIJICHUS

- ¢opmMupoBaTb YMEHHUS TMPUMEHSTH TMOJYYCHHBIC 3HAHHUS TIPU PEIICHUU
Pa3IMYHBIX 33J1a4, B TOM YHUCJIe TPOPECCUOHATIBHBIX;

- (dopMHUpOBaTh MPEJICTABICHUS O MaTeMaTHKE KaK YacTH OOIIEYEIIOBEUYCCKOM
KYJbTYPbl, YHUBEPCAIHLHOM SI3bIKE HAYKH, MO3BOJISIIOIEM OINKCHIBATH U U3Yy4aTh
peagbHbIE MPOIECCHl U SBJICHUS B ITOBCEIHEBHOM XWU3HU W B IIPOQeCCHOHATLHON
JIEATEIILHOCTH.



1.3.2. Ilnanupyemble pe3yabTaThbl 0CBOCHHUS 00111€00pa3oBaTeIbHOM JUCHUILIHHBI B cooTBeTcTBHH ¢ PI'OC CI1O
u Ha ocHoBe PT'OC COO

Kox 1 HauMeHOBaHHe
popmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUHCIHUIIJINHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTEIHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

JIP 25 roToBHOCTh K aKTUBHOM AESITEILHOCTU
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;
JIP 26 wuHTEpec K pa3IndHbIM chepam
npodecCHOHATEHOM IS TEIILHOCTH.

MP 01 camocrosTensHO GOPMYITUPOBATH U
aKTyaJIu3upOBaTh MPoOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBnuBaTh CyLIECTBEHHBIN IPU3HAK WIIN
OCHOBAHWUS JJIsl CPABHEHUS, KIIACCU(PUKALIUU U
0000IIICHHS;

MP 03 onpenensTs HeNH AeATeIbHOCTH, 33aBaTh
rapamMeTpbl U KpUTEPUHU UX IOCTHKECHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILIIEHUE TIPH
pEIIeHNH KU3HEHHBIX MPOOIIEeM.

MP 09 BnaseTs HaBBIKAMU Y4eOHO-UCCIEA0BATEIBCKOM
Y POEKTHOM AESATETbHOCTH, HABBIKAMH PAa3pEIICHUS
npobiewm;

IIP6 01 Bi1aneTh METOAAMHU J10KA3aTENIbCTB, aJITOPUTMAMU
peleHus 3a1a49; yMeTh (JOPMYJIUPOBATH ONPEIeIICHHS,
aKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYKIACHUSI B XOJ1€ PELLICHUS 3ajay;
ITP0 02ymeTs onepupoBaTh NOHATUAMU: CTEIIEHD YHCIIA,
JorapugMm YucIia; yMEHHE BIITOJIHATH BBIYMCICHUS 3HAYCHUH
U peoOpa3oBaHMii BEIPAXKEHUH CO CTENIEHSIMU U
norapudpmamu, mpeodpazoBaHue JpoOHO-PAIMOHATIHHBIX
BBIPXKEHHUI;

ITP6 03 ymeTs onepupoBaTh NOHIATUAMU: pallMOHAIbHbIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIC, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh NOHITUAMU: QYHKLINSA,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTpeIeNIEHHBI HHTETrpall; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (YHKIMH, UCIIONIB3YS CIIPAaBOYHbIE
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HaUuOOJIbIlIEE U HAUMEHbIIIEE
3HaYeHue QPYHKIMIA; CTPOUTh TpaduKU MHOTOUJIEHOB C
MCII0JIb30BaHUEM allapaTa MaTeMaTUYeCKOr0 aHaJIn3a;
MPUMEHSTH IPOU3BOJIHYIO MPU PELICHUH 3a/1a4 HA JIBUKECHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHU s, Ha HAXOK/ICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTs onepupoBaTh NOHATHUAMU: PallMOHAIbHAS
(byHKUHMS, TOKa3aTenbHasi QYHKLUS, CTeNeHHas GYHKIHS,




MP 14 BBISIBIATH IPUYUHHO-CIICICTBEHHBIEC CBSI3U U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh aAPTYMEHTHI 7151 JJOKA3aTebCTBA
CBOMX YTBEp)K/ICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1auu pe3yJIbTaThl, KPUTUUECKU OIIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymeTb nepeHOCUTh 3HaHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

MP 19 ymeTb UHTErpUpPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

MP 20 BbIIBUTaTh HOBBIE HJIEH, IIPE/IaraTh
OPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS; U CIIOCOOHOCTh UX
MCIOJIb30BaTh B MO3HABATENILHOMN U COIIMALHOM
MPaKTHUKE

Jorapupmuueckas pyHKIUs, TPUTOHOMETPUUYECKHE
dbyHKIMH, 00paTHBIC (YHKIIMH, YMETh CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIIHIA, MCTIOJIb30BaTh rpauKu IpU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 JPyTUX
y4eOHBIX IPEAMETOB U 33J1a4 U3 PeaIbHOM KU3HH; BHIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;

ITP0 06 ymeTh peliaTh TEKCTOBBIE 3314l Pa3HbIX TUIIOB (B
TOM YMCJI€ Ha MPOLIEHTHI, 10JU U YaCTH, Ha IBUKECHHUE,
paboTy, CTOMMOCTH TOBAapOB H YCIIYT, HAJIOTH 3aJa4u U3
001acTH ynpaBieHUs JIUYHBIMH U CEMEHHBIMU (PMHAHCAMMU);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]auH, UCCIIE0BATh OJyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
IIP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEIHEE
apudMeTHyecKoe, MeIinaHa, HanboJIbIlee U HAUMEHbBIIIEE
3HA4YeHUs, pa3Max, AUCHEepPCHsl, CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPA; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMaLHNIO, IPEACTABICHHYIO B TaOIUIIaX, HA
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpayecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 08 ymeTs onepupoBaTh NOHIATUAMMU: CIyYalHBIN OIBIT U
CiydaifHOE COOBITHE, BEPOATHOCTD CITyUYalHOTO COOBITHS,
YMETb BBIYUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpaMuecKux METOI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEpPOSATHOCTEN, KOMOWHATOPHBIE (DaKTHI U
(dbopMyJIBI IPU pEeIIeHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH IPUMEPHI NOSIBICHUS
3aKOHa OOJIBIINMX YKCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;




ITP6 09 ymeTs onepupoBaTh NOHIATUSIMU: TOUKa, IIpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, ABYIPAaHHBIN yroi,
CKpEIIMBAIOIINECS IPSIMBbIE, TAPAIIEIBHOCTD U
NEPIEHIUKYJISIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
IPSIMBIMU, YTOJI MEXY MPSMOM U IJIIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMU, PACCTOSIHAE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE MEXIY MPSMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh IPU PELICHUH 3a/1a4
U3y4eHHbIE (PAKTHl ¥ TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHNe MHOTOrpaHHUKa, Ky0, apajiesienune, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHUs!, LIHIUHAD,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, I0CKOCTb,
Kacaromasicsi cepsl, UITUHIPA, KOHYCa, TUIOIAIb
IIOBEPXHOCTU IUPAaMU/bl, IPU3MBI, KOHYCa, IMJIUHAPA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuleJenune1a, TMpaMusl, IPU3MBI, IWINHIPA, KOHYCA,
1apa; yMeHue u300pakaTb MHOTOTPaHHUKHU U TIOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

ITP0 11 ymeTh onepupoBaTh MOHATUSAMU: ABH)KEHUE B
IIPOCTPAHCTBE, OJ00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEeH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1a4;

ITP6 12 ymeTh BBIUKCIATH T€OMETPUUECKHIE BETUUHHBI
(uTMHa, yrou, MIoNaab, 00beM, MJIOIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YEHHbIE (POPMYIIBI U METOMBL;

ITP6 13 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOYKHU, BEKTOP,
KOOpJMHATHl BEKTOPA, CKAJSIPHOE IPOU3BEACHHE, YTOJI




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO N3Y4YEHHBIX (hopMyT
KOOpJMHATbhI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

I1P614 ymeTh BRIOMpPATh MOAXOIAIINN H3YYSHHBIH METOA
JUI PELIeHUs 3ajauyl, paclio3HaBaTh MaTeMaTHUeCKUEe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHUYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHITUSAMU: OIPEIEIICHNUE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE
(dbopMyaMpoBaTh 0OpaTHOE U MIPOTUBOIIOIOKHOE
YTBEPKIACHHUE, IPUBOIUTH IPUMEPHI U KOHTP MPUMEDBI,
MCII0JIb30BaTh METOJ, MATEMAaTUYECKON NHIYKIIVH;
IIPOBOAMTD JJOKA3aTEIbCTBEHHbIE PACCYKICHUSI IPU
pEILIEeHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCyKJIEeHUH;

IIPy 02 ymeTh onepupoBaTh MOHATUSMU: MHOKECTBO,
MOJIMHO’KECTBO, ONEPALINY HaJ MHOKECTBAMU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jis
ONMCAHUS PeaIbHBIX IIPOLECCOB U SIBJICHUI NPU pelIeHUH
3ajiay, B TOM 4YHCJIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;

ITPy 03 ymeTs onepupoBaTh NOHIATUAMHU: Irpad, CBA3HBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadsl Ipy peleHuy 3aaay;

ITPy 04 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
coueTaHue, epecTaHOBKa, YUCIO COUETaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEHHE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS PELICHUS 3a1a4;
ITPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATypaJIbHOE




YHCII0, LIE0€ YUCII0, OCTATOK 110 MOAYJII0, pallMOHAIbHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYpPaJIbHbIX,
LIEJIbIX, PAllMOHANIBHBIX, JEMCTBUTEIBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINI 00LIHi
JeNuTeNb 1 HAaUMeHblee o011ee KpaTHOe, allrOPUTM
EBxnnza npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULIMOHHBIMH CUCTEMaMU CUUCIICHHUS;

ITPy 06 ymeTb cBOOOHO OTIEPUPOBATH MOHSATHUSIMH: CTCTICHB
C 1IEJIBIM [10Ka3aTeieM, KOPEHb HATyPaJIbHOW CTENIEHH,
CTEIEHb C PAllMOHAIBHBIM [10KA3aTENIEM, CTEIIEHD C
JEHCTBUTEILHBIM TIOKA3aTelIeM, JIorapu(dM 4ncia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCJIA;

ITPy 07 ymeTs onepupoBaTh NOHITUAMHU: TOXKIECTBO,
TOKIECTBEHHOE NpeoOdpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIC,
MppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPAaBEHCTBA U CUCTEMbI; YMEHHE pelllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMETPOM;
IIPUMEHSTh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelieHns MaTeMaTUYeCKUX 3ajad U 3ajjad U3 pa3iIMuHbIX
oOacTeil HayKH U peanbHOM KU3HH;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATh MOHATUSAMU: TpaduK
¢byHKIMM, 0OpaTHas QYHKIIUS, KOMIIO3ULUs (QYHKIUH,
JTUHeWHas QpyHKIUUs, KBaJpaTuyHas QyHKIHS, CTeIIeHHAs
GYHKIUS C LEeTBIM [TOKa3aTeIeM, TPUTOHOMETPUUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUH,
MoKazaTesbHas 1 jorapudmudeckas QyHKIIUN; yMECHUE
CTpOUTH Tpadyka QyHKIUI, BBINOIHATH MPEOOPA30OBAHUS
rpaduKoB PYHKIUH; yMEHUE UCTIOJIb30BaTh TpaduKu
(GYHKUMH 17151 M3YYEHHUs IPOLIECCOB U 3aBUCHUMOCTEN IpU




peLICHUHN 3a71a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEX/y BeIMYMHAMHU; YMEHHE CBOOOHO OIIEPUPOBAThH
HOHATUSAMU: YETHOCTb (DYHKIIMH, IEPUOAUYHOCTh (PYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKINU Ha TPOMEKYTKE; YMEHUE TIPOBOJUTH UCCIIEIOBAHHE
(GYHKIMU; YMEHHE UCIIOIb30BATh CBOMCTBA U Ipa KU
(byHKUIMU 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOXXECTBA PEIICHUN YPaBHEHNU, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOJHO ONEpUPOBATh MOHATUAMMU:
[I0CJIEI0BATENBHOCTD, apudMeTHdecKas Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
IIporpeccusi; yMEHHE 3a1aBaTh MOCJIE10BATEIbHOCTH, B TOM
qucie ¢ TOMOLIbIO PEKYPPEHTHBIX (hopMyII;

ITPy 10 ymeTs onepupoBaTh NOHITUAMU: HENIPEPHIBHON
GyHKIMY, acCUMIOTOTHI Tpaduka GyHKIMM, TIepBasi U BTOpast
Mpou3BOIHAS (DYHKIIHH, TEOMETPUUECKHUIN U PU3HMUECKHI
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
MHTETpal; yMEHHE HaxX0UTh aCUMIITOTHI ITpaduka QyHKINN;
YMEHHE BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
YaCTOTHOI'O U KOMIO3UIMH (PYHKIINNA, HAXOAUTh YpaBHEHUS
KacaTeJIbHOU K TpaguKy GYHKIHU; YMETh HCIIOIb30BaTh
IIPOM3BOJIHYIO JUUISl MCCIIe10BaHus (QYHKIUH, TS
HAXO0X/IEHNS HAaWTy4Ilero peleHus MpUKIaaHbIX, B TOM
YHCIIe COLMANBbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1ad, JJIs
omnpezieNieHus: CKOPOCTH U YCKOPEHUS; HaXOAUTh IIJIOUIaAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETpaia; IPUBOAUTH PUMEPHI
MaTeMaTHYeCKOT0 MOJIECIMPOBAHUS C TOMOIIBIO

TG epeHIaIbHbIX YPaBHEHUH;

IIPy 11 ymeTh onepupoBaTh MOHATHSIMH: KOMIIJIEKCHOE
YKCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H




apryMeHT KOMIUIEKCHOTO YHcia, (opMa 3arnucu
KOMILJIEKCHBIX YHcel (FreoMeTpruIecKas,
TPUTOHOMETPUYECKas U anredpanydeckas); yMeTh
IPOU3BOUTH apU(PMETHUECKUE NEHCTBUS C KOMITJIEKCHBIMU
YKCJIaMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaHU
KOMIUIEKCHBIX YUCET;

ITPy 12 ymeTs CBOOOIHO ONIEPUPOBATH MOHITUAMU: CPEIHEE
apumeTHyecKoe, MeJiMaHa, HanboJbllIee U HaUMEHbIIIee
3HAYEHMS, pa3Max, JUCIEPCHUsl, CTAHJapTHOE OTKIOHEHUE JJIs
OIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEN0BATh
CTaTHUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METO0B U 3JIEKTPOHHBIX CPEACTB; I'papuuecKu
HCCJIEI0BATh COBMECTHBIEC HAOIIOEHUS C IOMOIIBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITUH C
UCIOJIb30BaHUEM I'paUUeCKUX METOJ0B; IPUMEHATH JUIs
pelieHus 3a1a4 (popMyJIbl CIOKEHUSI U YMHOKEHUS
BEPOSTHOCTEN, (OPMYITy MOIHOM BEPOATHOCTH, (HOpMyITy
bepnynnu, koMmOuHaTOpHBIE PaKThl U (OPMYJIbI; OLIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE ONIEPUPOBATh
MOHATHUSIMM: CITy4yaiiHas BeJIMUMHA, paclpeiesieHue
BEPOATHOCTEN, MATEMaTHUECKOE OXKHUIAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YailHOW BEIMYMHBI, PyHKINN
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeIbHOI0 U HOPMAJIBHOT'O pacIpeie]IieHi; yMeHue
MCII0JIb30BaTh CBOMCTBA N3YUYEHHBIX paclpeesieHui AJis
peleHus 3a/1a4; 3HaKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIINX
YHCeJl, METObl BLIOOPOYHBIX HCCIIeI0BAaHUM; YMEHUE
NPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUN
yIoJ1, ABYTPaHHbIN YroJl, TPEXTPAHHBIN yrod,




IIEPECEKAIOIINECS, TTapaJIEIbHbIE U CKPELMBAOIIIUECS
IpsMble, apaJlIeIbHOCTh U NEPIIEHAUKYIAPHOCTD NMPSIMBIX U
IJIOCKOCTEH, YyroJl MeXAy IPSIMbIMH, YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMHU; YMEHHE
UCTIOJIb30BATh MPH PEIICHUH 33124 U3yUeHHbIE (PAKThI U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OIIepHpPOBATh
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PaHHHUKA,
NPaBUIBHBIN MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIIMH]IP, KOHYC, ap, chepa,
pa3BepTKa OBEPXHOCTU CEYEHUS KOHYCa U LIWJIMHAPA,
napaJielibHble OCH MJIM OCHOBAaHUIO, CEYEHUE 11apa,
IUIOCKOCTB, Kacaromasicst cepsl, NUINHAPA, KOHYCa; YMEHUE
CTPOUTH CEUEHHE MHOTOI'PaHHHKA, H300paXkaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEUEeHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE NIPUMEHSATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢uryp, BbLABUTaTh TMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHUE MPOBOJUTH KiIaccuukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKaM, BBIIIOJIHATH HEOOXOMMBbIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

ITPy 15 ymets cBOOOAHO ONEpUPOBATH MOHATUAMMU:
wiouaab GUrypel, o0beM QUrypbl, BEIUYHHA yTJa,
paccTosiHue OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXY TNIOCKOCTSMH, IIJIOLIA1b
cdepbl, MI0IA s TOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCA,
WIMHApa, 00beM Ky0a, IpSMOYTOJILHOTO Napaiesienune/a,
MUPaMU/JIbI, TPU3MBL, WIMHIPA, KOHYCAa, 111apa; yMEHUe
HaXOJIUTh OTHOIIEHHE 00bEMOB MOTOOHBIX (QUTY;

IIpy 16 ymets cBOOOJHO ONIEPUPOBATH MOHITUSIMHU:
JIBUKEHHE, TApAJUIEIbHBIA IEPEHOC, CHMMETPHSI Ha




TUIOCKOCTH | B IPOCTPAHCTBE, TOBOPOT, IMpeodpa3oBaHUE
1o106us1, Mo100HbIE PUTYPBI; YMEHHUE paclio3HABATh PaBHbBIE
1 110/100HBIE (PUTYpBI, B TOM YHUCIIe B IPUPOJIC, HICKYCCTBE,
apXUTEKTYype; YMEHUE UCIIOIB30BaTh T€OMETPUUECKUE
OTHOILICHHUSI, HAXOIUTh TEOMETPUUECKHUE BEIIMUMHBI(IJIUHA,
yTOJ, TUIOoIalb, 00BEM) NP PELICHUH 3a/1a4 U3 IPYTHX
Y4eOHBIX TPEMETOB U U3 PEAbHOM KU3HH;

IIpy 17 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSIMH:
MPSIMOYTOJIbHAS! CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKalsipHOE MPOU3BEACHHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXK/Ty BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METO JIJIs
pEIIeHUs] TEOMETPUUYECKUX 3a]1a4 U 3a7a4 IPYTUX YUCOHBIX
MIPEIMETOB;

IIPy 18 ymeTh MOAEIMPOBATH PEAIbHBIC CUTYAITUU Ha SI3BIKE
MaTEeMaTHKH; COCTaBJIATh BhIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCJIE0BATh OCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
ammapara anreopbl, HHTEPIIPETUPOBATH MOTyYESHHBIN
pe3yabTaT; CTPOUTh MATEMATUYECKHE MOJIEIH C IIOMOIIBIO
Tr€OMETPUUYECKUX MTOHSATUN U BETUYNH, pEIIaTh CBA3aHHBIC C
HUMH NPAKTHYECKHUE 33J]a4H; COCTABIIATh BEPOSATHOCTHYIO
MOJICJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;
pemaTh NpUKIaJIHbIE 3314l CPEICTBAMH MAaTEMaTHIECKOTO
aHaJlM3a B TOM YHCJIE€ COI[UATbHO-3KOHOMUYECKOTO U
(UBUYECKOTO XapaKTepa;

ITPy 19 ymeTs BbIOUpaATh MOAXOASIINN METOJ ISl PEIICHHUS
3a/1auy; MOHUMaHNE 3HAYUMOCTH MaTeMaTUKH B U3YUYEHUHN
MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUH;
yYMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
MCKYCCTBE, YMEHUE MPUBOAUTH NPUMEPHl MAaTEMaTHYECKUX




OTKPBITUH PYCCKOM U MUPOBOM MAaTeMaTHYECKON HAYKH

OK 02. Mcnonp3oBarb
COBpEMEHHBIE CPEICTBA
MIOKCKA, aHaJN3a U
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLMOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccuoHanbHOM
JeSITEIILHOCTH,

JIP 33 chopMHpOBaHHOCTH MUPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH U OOIIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO HA
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIHTYPHOM MUPE;

JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U UMTATEIIbCKOU
KYJIbTYPBI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY
JIFOJIBMH U TTIO3HAHUS MUDA;

JIP 35 oco3HaHMe LIEHHOCTU HAYYHOU JIeATEeIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MPOSKTHYIO U
HCCIEA0BATENIbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U B
rpyIIIe.

MP 21 BnazneTs HaBbIKaMU MOJTYYEHUS HHPOPMAIINH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYLIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3ALNIO U
WHTEpIpeTaIio HH)OpMAIUU Pa3INIHbIX BUIOB U
dhopm mpeacTaBiIeHuUs,

MP 22 co3aaBaTh TEKCTHI B Pa3IN4HBIX opMarax ¢
y4eToM Ha3HaueHus: HGOPMAIUH U 11eTIEBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
MPEACTABICHUS U BU3YyaATIU3ALINH;

MP 23 onieHMBaTh JOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaIIUY, €€ COOTBETCTBHE MTPABOBBIM M MOPAILHO-
ATUYECKUM HOpMaM;

MP 24 ucnonbs30BaTh CpeCTBa MHPOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0IEHHEM TPEOOBAHMI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHUEHBI, peCypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON
0C30IMaCHOCTH;

MP 25 BiaseTh HaBbIKAMH PACIO3HABAHUS U 3aIUTHI

IIP6 05 yMeTh oneprpoBaTh MOHATHSAMHU: pAllMOHAIbHAS
(byHKUMsA, MOKazaTenbHast QyHKLHUS, CTeNeHHAas: (QYHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKuMU, oOpaTHBIE (PYHKIMH; YMETh CTPOUTH Tpa(UKH
U3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu IpU U3yUYSHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PELIEHUH 3a]1a4 U3 IpyruxX
y4eOHBIX IPEMETOB U 3a]jau U3 pealIbHOM KHU3HH; BBIPAXKATh
(dopMyIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

IIPy 07 ymeTb onepupoBaTh MOHATUSIMU: TOKIECTBO,
TOJIECTBEHHOE ITpe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpPAaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAIIbHBIE,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pelaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBbI C IIOMOILBIO PA3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
MIPUMEHSITh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHHs] MaTeMaTHYeCKUX 3a/1a4 U 337a4 U3 pa3InyHbIX
o0racTell HayKu U pealbHOM JKHU3HH;

ITPy 16 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
JBUKEHHE, TapaJUIeIbHbIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, Ipeodpa3zoBaHue
110100151, M0100HbBIE PUTYPBI; YMEHUE PacliO3HABAaTh PABHbIE
U O00HbIE (DUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHUE UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOILIEHUSI, HAXOIUTh TEOMETPUUECKHE BEIMUUHBI(JINHA,
yToJ, TUIoIaib, 00BEM) NP PELICHUH 3a/1ad U3 IPYTHX
y4eOHBIX IPEIMETOB U U3 PeaTbHOM KU3HHU;




uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH

OK 03. IlnanupoBars u
pean30BBIBATh
coOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEIBCKY IO
JEeSITeILHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BATh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX KU3HECHHBIX
CUTYaIIHSX;

JIP 12 chopMUpOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

JIP 13 criocoOHOCTD OLIEHUBATh CUTYAIUIO U
MIPUHUMATh OCO3HAHUE PELICHUS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B MIOCTPOEHUE
YCTOMUYUBOTO OyAYIIErO;

JIP 15 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM
U (WIK) IpYTUM 4j€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOIO IPUHATHS LICHHOCTENW CEMEUHON
YKU3HHU B COOTBETCTBHH C TpAIUIIUMsAMU HapoaoB Poccuu;
MP 36 camOCTOSATENBHO OCYLIECTBIISTh
MMO3HABATEJIbHYIO I€ATEIbHOCTD, BBISBIISTH MTPOOJIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 337aU B
00pa30BaTENBLHON IEATEITPHOCTH W KU3HEHHBIX
CUTYaIUsX;

MP 37 caMOCTOSTENBHO COCTABIISITh IJIaH PELICHUS
MPOOJIEMBI C YY€TOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPECTABICHU;

MP 42 naBaTh OLICHKY HOBBIM CUTYyalUsiIM, BHOCUTb
KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBHE
PEe3yIBTATOB LENISIM

MP 43 BnaneTh HaBbIKaMU MTO3HABATEIILHOU pediekcun
KaK OCO3HaHUs COBEPIIAEMBIX IEUCTBUIN U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTATOB U
OCHOBAHU; UCTOIB30BATh MPUEMBI PeIICKCUH TS
OIICHKU CHUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,

JIP 38 chopMUpOBaHHOCTH BHYTPEHHEW MOTHBAIIHH,
BKJTIOYAIONTUN CTPEMIJICHHE K JTOCTHIKEHHUIO IIeNIH 1

IIP6 03 ymeTb onepupoBaTh MOHATUSIMU: PALIIOHATILHEIE,
UppalMoOHaIbHbIC, TOKa3aTelIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa, KyO0, mapaienenurne, Ipu3ma,
nupamMuia, GUrypa 1 HoOBEepXHOCTh BPALICHHUS, [IHIUHIID,
KOHYC, Iap, cdepa, ceueHus: Gurypsl BpalleHus, MIOCKOCTb,
Kacaromasicsi cepsl, MUITUHIPA, KOHYCa, TUIOIAb
MOBEPXHOCTU MUPAMU/IBL, IPU3MBI, KOHYCA, [IMIUHAPA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuieNienuneaa, TMpaMubl, IPU3MbL, IIMIIMHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpaIlleHUs1, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: NPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOUKHU, BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOJI
MeXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA
Ha YHUCJI0; HAXOAUTH C TOMOILBIO N3YYEHHBIX (hopMy
KOOPJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMSI
TOYKaMH;




ycnexy, ONTUMU3M, UHULIUATUBHOCTh, YMEHUE
JeCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

JIP 39 cchopMHUpOBAaHHOCTH IMITATHH, BKITFOUYAIOIICH
CIOCOOHOCTH MOHUMATh 3MOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHpOBaHHOCTD COITUATBHBIX HABBIKOB,

BKJIIOYArOIIMUX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUSA C

JIPYTUMH JIFOABMHU, 3a00THTCS, IPOSIBIISITh HHTEPEC U
pa3pemaTth KOHQIHKTHI

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]JIE;

MP 09 BnaseTs HaBbIKaMU y4eOHO-UCCIIEA0BATEIbCKOM

MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

MP 30 noHuMaTh U UCHOJIB30BATh IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

MP 32 npuHUMATh €I COBMECTHOM I€SITEILHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM,
pacnpenensaTh pojau ¢ y4eTOM MHEHH YYaCTHUKOB,
00CyXJaTh pe3yiabTaThl COBMECTHOM paboThI;

MP 07 xoopaAMHUPOBATH U BBIIOJIHATE pPadOTy B
YCJIOBUSAX PEATBHOI0, BAPTYAJIIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

MP 35 ocyuiecTBAsTh NO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYyaLHSIX, IPOSABISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
MP 45 npuHMMAaTh MOTHBBI U ApIYMEHTBI JPYTHUX
JIIOAEN TIPU aHAJIM3€E PE3YJIbTATOB JAEATEIbHOCTH;

MP 48 npusHaBaTh CBOE NMPABO U MPABO APYTUX JIOAEH

Ha OIINOKH;
MP 49 pa3BuBaTh CHOCOOHOCTH TOHUMAThH MHP C
MIO3ULIMK IPYTOro 4eI0OBeKa

IIP6 8 ymerh oniepupoBaTh NOHIATHAMU: CIIyYalHBIN OINBIT U
CIlydaifHOe COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS;
YMEHHE BBIYMCIIATD BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUUecKuX METO0B; TPUMEHSITH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(GopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYMHAMU; YMEHHE MTPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs CBOOOHO ONEPUPOBATH MOHATHSIMU: CTETIEHb
C 1IeJIBIM IT0Ka3aTeieM, KOPEeHb HaTypaJIbHOW CTENeHH,
CTENEHb C PAllMOHAIBHBIM [10KA3aTENIEM, CTEIIEHD C
JIeHICTBUTENIbHBIM ITOKa3aTeseM, Jorapudm yucia, CHHycC,
KOCHHYC U TaHT€HC MPOM3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATH MOHATUSAMU: TpaduK
¢byHKuMM, o6paTHas QYHKIMS, KOMITO3UIMS (PYHKIH,
TuHeHast QyHKUMs, KBagpaTuuHas QyHKIUs, CTeIeHHas
(bYHKIHSA C LIeTBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
byHKIUN, 00paTHBIE TPUTOHOMETpUUYECKHE QYHKIUY,
nokaszartesbHas U jorapupmudeckas GyHKINN; yMEHHE
CTpouTh rpaduka GyHKIUH, BHIIOJHATH IPeoOpa3oBaHus




rpaduKoB (PyHKIMI; yMEHHE UCIIOIB30BaTh IpaduKu
GyHKUMH 1715 U3Y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEN Ipu
pEILICHUH 3a1a4 U3 IPYTHX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEXy BEIMYMHAMU; CBOOOTHO ONIEPUPOBATH MOHATHIMU:
YETHOCTh (DYHKLIUH, IEPUOJANIHOCTD (DYHKIIMH,
OTrPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOoJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKIHU Ha TPOMEKYTKE; YMETh POBOJUTH UCCIICTOBAHHE
(GYyHKLIMU; yMETb UCIOJIb30BATh CBOMCTBA U IT'papUKU
(byHKIMU 1715 pelIeHus ypaBHEHH, HEPaBEHCTB U 337134 C
napameTpamu; n300pakaThb Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIMIO HA
TOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit @eneparuu ¢
y4eTOM 0cOOeHHOCTEN
COLIMAJIBHOTO U
KYJbTYPHOT'O KOHTEKCTAa;

JIP 16 scretnyeckoe OTHOUIEHHE K MUPY, BKIIIOUast
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa U 0OIIEeCTBEHHBIX OTHOILICHHIA;

JIP 17 criocoOHOCTh BOCTIPUHUMATH Pa3IMYHbIC BUJIbI
UCKYCCTBA, TPAJULIMKA U TBOPYECTBO CBOETO U APYTHUX
HapoJI0B, OLIYLIaTh SMOLIMOHAJIBHOE BO3ACICTBUE
HCKYCCTBa,

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTH U
o0111ecTBa OTEYECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAIULUIl U HAPOJHOTO
TBOPYECTBA,;

JIP 19 roTOBHOCTH K CAaMOBBIPaXXEHUIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4eCTBA
TBOPYECKOH JIMYHOCTH;

MP 26 ocymiecTBiIsTh KOMMYHHUKAIIMH BO Bcex cepax
KU3HU;

MP 27 pacniozHaBaTh HeBepOaJIbHbIE CPEACTBA
oO1IeHH s, MOHUMATh 3HAYEHHE COI[UAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIMH U
CMSIT4aTh KOH(IUKTHI;

ITPy 12 ymeTs onepupoBaTh MOHATUIMU: CpEAHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIEE
3HA4YeHUs, pa3Max, AUCHEePCHs], CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPAa; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHOpMaLNIO, IPEACTABICHHYIO B TaOJIUIIaX, HA
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA PeaJbHbIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TAaOJIUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP0 09 ymeTs onepupoBaTh NOHATUSAMMU: TOUKA, IIpsIMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAaHHBIN yroi,
CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
NEPIEeHIUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOI MEXIY
IPSIMBIMU, YTOJI MEXY NMPSIMOM U IJIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,
paccTOsHUE MEXKIY MPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMETh MCIOJIb30BaTh MPU PEIICHUH 3a7a4
U3y4eHHbIE (PAKTHl U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIET0 MUPA;




MP 29 pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY
3pEHMSI C MCII0JIb30BAaHUEM SI3BIKOBBIX CPE/CTB

OK 06. ITposBasaTh

rpak IaHCKO-
MaTPUOTUICCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
0011IeUeI0BEUEeCKUX
LIEHHOCTEMN, B TOM YHCIIE C
YYETOM TapMOHHU3AIUH
MEXHAlMOHAIbHbIX U
MEKPEITUTHO3HBIX
OTHOIICHHIA, TIPUMEHSTh
CTaHIapThI
AHTUKOPPYIIIHOHHOTO
[TOBEJICH NS,

JIP 02 oco3HaHKEe CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00513aHHOCTEH, yBa)KeHHE 3aKOHA U IIPABOINOPS/IKA;
JIP 03 npuHsITHE TPAIULIMOHHBIX HALIMOHAIBHBIX
00111€4eTI0BEYECKMX TYMAHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIP 04 roTOBHOCTb MPOTHUBOCTOSITH UICOJIOTUH
IKCTpeMH3Ma, HallMOHAIM3Ma, KceHOhoOuH,
JUCKPUMMHALIMU IO COLMANIBHBIM, PEJINTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM PU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO I€ATEIBHOCTD B
MHTEpecax rpakJaHCKOro 00IlecTBa, y4acTBOBATh B
caMOYIIpaBJIeHHH B 00111€00pa30BaTeIbHOM
OpraHM3alK U JETCKO-IOHOIIECKUX OpraHu3alusx;
JIP 06 ymeHue B3auMOJEHCTBOBATD C COL[UATIbHBIMU
MHCTPYMEHTaMH B COOTBETCTBUHU € UX (PYHKUUAMU U
HA3HAYCHHEM,;

JIP 07 roTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM
NESTENIBHOCTH;

JIP 08 chopMrpOBaHHOCTH POCCUMCKOM TPaXKTIaHCKOM
UJEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
TOPAOCTH 3a CBOM KpaH, CBOIO POJUHY, CBOU SA3BIK U
KYJbTYpY, IPOILIOE U HACTOsIIee
MHOT'OHAIlMOHAIBbHOIO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPUUYECKOMY U IPUPOTHOMY HaCJIEUIO,
naMsTHUKaM, TpaJulusMm Hapo1oB Poccun,
JNOCTHXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJAE;

JIP 10 uneitnas y0exx1€HHOCTb, TOTOBHOCTD K
CIIY>KEHHIO M 3alllUTE OT€YECTBA, OTBETCTBEHHOCTH 32

ITP0 12 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATBI TOUKH, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa
Ha YHUCII0; HAXOAUTh C MOMOIIBIO U3YUYEHHBIX (HhOpMYT
KOOpPJHMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs
TOYKaMU;

ITP6 14 ymeTs BbIOUpaTh MOAXOAAIIUN U3yUEHHBIA METOT
JUTS PELICHUS 3a]]auH, paclio3HaBaTh MaTeMaTHIECKUE (PaKThl
U MaTeMaTU4YeCKHe MOJIEJIN B IPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTE€MaTU4YeCKON HayKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSMU: CIIyYailHbIA ONBIT U
CIlydaifHO€ COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpauyecKux METO/I0B; IPUMEHSTH (OPMYIIbI CII0KEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U
(GbopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;




€ro cyanoy;

MP 09 oBiiajieHre HaBbIKAMHU y4eOHO-
KCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
JeSITeNIbHOCTH

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPY KAIOLIEH
cpensl,
pecypcocOepexreHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHMHU KJIMMaTa,
IIPUHLIMIIBI OEPEKITUBOTO
IIPOM3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIMSIX;

JIP 30 He npuHUMATh IEUCTBUS, IPUHOCAILLEE BPE]
OKpYKarolleu cpee;

JIP 31 ymeTh porHo3upoBarh HeOIaronpusTHbIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALATh UX;

JIP 32 paciupuTh ONbIT ASSTEIBbHOCTH SKOJIOTUUECKON
HaIpaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IJIaH PEIICHUS MPOOJIEMBI C
Y4ETOM aHaJIN3a UMEIOUINXCSA MaTepUaIbHbIX U
HEMAaTepHUaIbHBIX PECYPCOB;

MP 17 ocymiecTBIsATh LieI€HaNIPaBICHHbII IOUCK
MepeHoca CpeICTB U CIOCOOOB IEHCTBUS B
podhecCHOHATLHYIO CPEy;

MP 18 ymeTb nepeHOCUTh 3HaHHS B TO3HABATEIbHYIO U
MIPaKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

MP 34 npenaraTe HOBbIE IPOEKTHI, OLICHUBATH UIECH
MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh
KOPPEKTUBBI B ACSTEIBLHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEISIM

I1P6 04 ymeTs oniepupoBaTh MOHATUAMU: (PYHKLIHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAsL, IEpBOOOpa3Has,
OIpEEIICHHBIM HHTETPal; yMETh HAXOUTh IIPOU3BOAHbBIE
3JIEMEHTApHBIX (YHKIMH, UCII0JIB3YS CIIPABOYHbIE
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CITydasX (QyHKIIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIlIEE U HAUMEHBIIIEE
3Ha4YeHHEe QYHKUIUH; CTPOUTH rpad UK MHOTOUWICHOB C
UCIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOTO aHAJIN3a;
IIPUMEHSTH IPOU3BOJIHYIO PU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelaTh MPaKTUKO-OPUEHTUPOBAHHbIE 331a4l Ha
HauOoJIbIlIee U HAMMEHbIIEE 3HAUECHUSI, HA HAXO0XKICHUE
IyTH, CKOPOCTU U YCKOPEHMUS,;

IIp6 11 ymers onepupoBaTh MOHATUSIMU: IBUKEHHE B
IPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYP IPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUUHHBI
(JuTMHa, yroJ, MIouaab, 00beM, MJIOLIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4Y€HHbIE (POPMYIIBI U METOMBL;

IIK 2.2. OcyuiecTBJIATH
ONepPaTHBHBIN y4eT
o0beMa roroBoi
NPOAYKIUH
’KHBOTHOBOJCTBA U €€
peaaun3anuio.

JIP 24 roToBHOCTB K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0JI00HE;

JIP 25 roTOBHOCTB K aKTUBHOM J1€ATEIbHOCTH
TEXHOJIOTUYECKON M COLMANIbHON HANpaBIECHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyl0 AESATEIbHOCTB;
MP 01 camocrosTenbHO GOPMYITUPOBATH U
aKTyaJIM3upoBaTh NpobdIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ITP6 1 ymers onepupoBaTh MOHATHSIMU: OIIPE/IEICHHE,
aKcuoma, Teopema, CIeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYITUPOBKU; YMEHHE
(dbopmyaHrpoBaTh 00OpaTHOE U MIPOTHUBOIIOIOKHOE
YTBEPKACHHE, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ] MATEMAaTUYECKONW NHIYKIIVH;
IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKIAEHUS ITPU PEIICHUH
3a]1a4, OLICHUBATh JIOTUYECKYIO ITPaBUIIBHOCTh PACCYKICHMI;
ITPy 4 ymeTb cBOOOIHO ONEPUPOBATH MOHSATHSIMHU:




MP 03 onpenensTs 1eIH JeATeIbHOCTH, 33aaBaTh
napaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpUBaEMbIX SBICHMSIX;

COUEeTaHue, NEPECTAHOBKA, YUCIIO COUETAHUN, YUCIIO
NepecTaHoOBOK; OMHOM HbroTOHA; yMEHHE IPUMEHSTh
KOMOMHATOpHBIE (DaKThI U PACCYHKACHUS JUIsl pEILICHHS 3a/1a4;

IIK 4.2. OcyniecTBiaaTh
OIlepaTUBHBIN yueT 00beMa
rOTOBOH NPOIYKIHUU
pacTeHHUEBOCTBA U €€
peanu3anmio.

JIP 03 onpenensith LENH eSITeIbHOCTH, 3a1aBaTh
rapameTpbl U KpUTEPUU UX JIOCTHKECHUS;

JIP 05 pa3pabarbIBaTh IJ1aH PEIICHUS MPOOJIEMBI C
Y4ETOM aHaJM3a UMEIOLTUXCS MAaTePUATIbHBIX U
HEeMaTepUaIbHBIX PECypCOB;

JIP 07 xoopAMHMPOBATH U BHIIOJHATH padoOTy B
YCIIOBUSX PEalbHOTr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

MP 42 naBaTh OIIEHKY HOBBIM CUTYAIlUsIM, BHOCUTh
KOPPEKTHUBBI B IEATEILHOCTD, OLIEHUBATh COOTBETCTBHE
PE3yJIbTATOB LIEIISIM.

IIP6 7 ymenue onepupoBaTh MOHITUSMU: CPEIHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHBLIEE
3HAYEHUS, pa3Max, TUCIEPCHUsl, CTAHIAPTHOE OTKIOHEHUE
YHCIOBOT0 HAOOPa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaILIKIO, TPEICTABICHHYIO B TA0IUIAX, HA
Juarpammax, rpaukax, OTpaKarollyt0 CBONCTBA peaIbHbIX
MIPOLIECCOB U SIBJICHUI; MPEACTABIATH UHGOPMAIUIO C
IIOMOMUIbIO TaOJIUI] U JUarpamMmm; UCCIIe10BaTh
CTaTUCTUYECKHUE IaHHBIE, B TOM YHUCIIE C MPUMEHEHUEM
rpaUyeCKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl AMCHHUILIMHBI

304

B T.4.

OcHOBHOE coJep:kaHue 262
BT. U..

TEOPETUUYCCKOE 0OYUCHHE 123
IIPAKTUYECKUE 3aHATUSA 115
KOHTPOJIbHBIE paOOThI 24
IIpodeccnoHAIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 30
(copepskaHue NPUKJIATHOTO MOYJIsI)

TEOPETUYECKOE 00yUCHHE 3
MPAKTUYECKUE 3aHATUS 27
IIpome:xxyTouHas arrectanus (3K3aMeH) 12




2.2. TemaTu4yecKui NJIAH U COAEPKAHNE Y4eOHO AUCHUILTHHBI «MaTeMaTHKa»

HanmenoBanue Coaepixanue yueOHOro MaTteprnasia (OCHOBHOe M NIPO(ecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | @opmupyeMble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSATEIbHAsA padoTa 00y4Yaromuxcs, 4YacoB | KOMIIeTEHUHH
HHAUBHUIYAJbHBIN NPOEKT
1 3 4
Paznea 1. 14 OK 01,
IloBTOpPEHHE Kypca MaTeMATHKH OCHOBHOM IIKOJIBI OK 02,
Tema 1.1 Coneprkanue y4eOHOro MaTepuasia OK 03,
Hens u 3ana4n ba3oBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEAHEBHOM OK 04,
MaTE€MaTUKH MpH JIeSITENIbHOCTH. OK 05,
OCBOCHUH Jlexuust 1 OK 06,
CIELHUAIILHOCTH OK 07
Tema 1.2 Copepxanue yaeOHOro Marepuaa
Yucna v BBIYUCTICHUS. JleiicTBUsI HaJl TOJOKUTEIBHBIMU U OTPULIATEILHBIMU YHCIaMU, OOBIKHOBEHHBIMU U 1K 2.2
Bripaxenus u JECATUYHBIMH Ip00siMu. JIeHCTBHS CO CTENEHIMH, OPMYIIBI COKPAIIECHHOTO YMHOXKEHUSI. 1K 4.2
npeobpazoBaHus Jlekuus 1
IIpakTHyeckoe 3aHATHE 1
Tewma 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE Co/lepkaHue (CoAep:KaHue NPUKJIATHOTO MOIYJIs)
['eomeTpus Ha Bunel mnockux ¢uryp u ux miomasis. [IpakTuko-opueHTHpOBaHHBIC 33]]a41 B Kypce
IJIOCKOCTH T€OMETPHUH Ha INIOCKOCTH
Jlekuus 1
Tema 1.4 Coneprxkanne y4eOHOro MaTepuana
[IpouieHTHBIE [TpocThie MPOLIEHTHI, pa3Hble CIOcOOb! MX BbrunciaeHus. ClI0KHbIE MPOIICHTHI
BBIYUCIICHUSA Jlekuus 1
IIpakTHyeckoe 3aHATHE 1
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlep:KaHue (ColepKaHne NPUKJIATHOTO MOYJIs1)
Hcnonp3oBanme MpoIieHTOB B MPO(EeCCHOHATBHBIX 3a1a9ax
IMpakTHyeckoe 3aHATHE 2
Tema 1.5 Coneprxkanne y4eOHOr0o MaTeprana
VYpaBHeHuUs u JluneiiHble, KBaJpaTHbIC, IPOOHO-TMHEIHBIC YPAaBHEHUSI 1 HEPABEHCTBA
HEPABEHCTBA Jexkuus 1
IIpakTnyeckoe 3ansTHE
Tema 1.6 Coneprxkanne y4eOHOr0o MaTepurana




CucreMsl ypaBHEHUN U
HEpaBEHCTB

CriocoObl perieHust CUCTEM JIMHEHHBIX ypaBHEeHHH. CUCTEMbI HEIMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB

Jlexknus 1
Tema 1.7 Coneprxkanue y4eOHOro MaTepuasia
BxoaH0i1 KOHTpOIIBL Brruucnenus u npeodpa3oBanusi. YpaBHEHUsI M HEPABEHCTBA. [ 'eoMeTpHst Ha MIIOCKOCTH
KonTposbHas padora 2
Paspean 2. 26 OK 01,
Crenenu u kopHu. CteneHHas QyHKIHSA OK 02,
Tema 2.1 Coneprkanue y4eOHOro MaTepuasia OK 03,
Crenennas QyHkuus, e | [[ousitie KOpHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO uncia. OyHkuuu y = VX ux cBoiicrBa u OK 04,
CBOHCTBA rpaduku. CBOWMCTBAa KOPHsI N-0i CTENEHU OK 05,
Jleknus 2 OK 07
IIpakTHyeckoe 3aHATHE 2
Tema 2.2 Coneprxkanue y4eOHOro Marepuania TIK 2.2
[IpeobpaszoBanue [TpeoOpa3oBaHne HPPALTMOHATBHBIX BBIPAKESHHH IIK 4.2
BBIPAKEHUM C KOPHAMH | JleKuA 1
N-0i CTETICHN IpakTHYeCcKOe 3aHATHE 4
Tema 2.3 Coneprxkanne y4eOHOro MaTepuana
CBolicTBa CTENEHHU C [ToHsATHE cTeneHH ¢ I0OBIM palliOHAIbHBIM NOKa3aTeneM. CTeneHHble GYHKINU, UX
palMOHATILHBIM U CBOMCTBA U rpaduKH
JENCTBUTEIBHBIM Jleknms 1
MOKa3aTeNsIMU IIpakTHyeckoe 3aHATHE 4
Tema 2.4 Coneprxkanne y4eOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
yYpaBHEHUM U PaBHOCHUJIBHBIX IIEPEX0/JaX B YPaBHEHUAX U HepaBeHCTBaX. OOIIMe METO bl pelIeHus
HepaBeHCTB. O01He YPaBHEHMIA: Iepexo/1 OT paBeHCTBA (PyHKILUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
METO/bI PEILICHUS GyHKIUH, METO/1 pa3I0kKEeHHUs] HA MHOXKUTEH, METO]T BBEJIEHUSI HOBOM TIepeMEHHOM,
(YHKIMOHATBHO-TpaPUUECKUI METO
Jlexkuus 2
Tewma 2.5 Copepxanne yueOHOT0 MaTepuana
Pemenne PaBHOCWJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB. METO/IBI UX pEeHICHUSI.
MPPaLMOHAIIBHBIX Peniennie nppanvoHaJbHbIX YPaBHEHUIN 1 HEPABEHCTB
YpaBHEHUU U Jekuus 2
HEPaBEHCTB IIpakTHYecKoe 3aHATHE 4




Tema 2.6
CTeneHu U KOpHH.
Crenennast GyHKUIUs

Copepxanne yueOHOT0 MaTepuana

Omnpenenenue crerneHHor GyHKIMH. Vcnonb30BaHue €€ CBOMCTB MPU PEIICHUN YPABHCHHUH H
HEPABEHCTB

IIpakTHyeckoe 3aHsATHE 2
KonTtpoJsbHasi padora 2
Pazpnen 3. 18 OK 01,
IHoka3aTeabHas PyHKIUA OK 02,
Tema 3.1 Conepxanue yueOHOro MaTepuasa OK 03,
IToka3aTensHas CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIBbHBIM MOKa3zaTesieM. OnpeeneHre nokasaTeabHON OK 04,
QyHKIMs, ec CBONCTBA ¢byHKIMH, ee CBOKWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTeIbHON (DYHKINH. OK 05,
Perienue nokasaresbHbIX YpaBHEHUH (PyHKIMOHAIBHO-TPa)uIeCKUM METOI0M OK 07
Jleknus 2
Tema 3.2 Coneprxkanue ydeOHOro Marepuania 1K 2.2
Pewenne Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPAaBHUBAHUS [T0OKA3aTEIIEH, METOAOM 1K 4.2
HOKa3aTeIbHbIX BBEJICHUSI HOBOW MEPEMEHHOM, (PyHKIIMOHAIBHO-TpapUIecKUM MeTo10M. Penienue
yYpaBHEHUM U [10Ka3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jleknus 4
IIpakTHyeckoe 3aHATHE 4
Tewma 3.3 Coneprxkanne y4eOHOro MaTepuana
Cucremsl PernieHue cucteM nmoka3aTelbHbIX YpaBHEHHUH
MOKa3aTeIbHBIX Jlekuus 2
yPaBHEHHH IpakTHYecKoe 3aHATHE 2
Tewma 3.4 Coneprxkanue ydeOHOro MaTepuana
Pemenue 3anau. Perienue nokazaTesbHBIX YpaBHEHUI METOJIOM ypaBHUBAHUS NOKa3aTeIe U METOJIOM
TToka3aTenbHas BBEJICHUSI HOBOM ITEpEMEHHO. PenieHne nokasaTebHbIX HEPABEHCTB
GyHKuns IpakTHYecKoe 3aHATHE 2
KonTtpoJsbHas padora 2
Pa3znen 4. 26 OK 01,
Jlorapu¢gmel. Jlorapupmuyeckas pyHKuus OK 02,
Tema 4.1 Copepxanue yueOHOro MaTepuaa OK 03,
Jlorapudm uncna. Jlorapudm umcna. JlecATUUHBIN U HATYpaJIbHbINA JOrapu(Mbl, YUCIIO € OK 04,
Hecatnunbiii u Jexuust 2 OK 05,
HaTypaJbHbIA TIpakTHYECKOE 3aHATHE 2 OK 07

Jorapu@msl, YUCIIO €




Tema 4.2

Copepxanne yueOHOT0 MaTepuana

IIK 2.2

CgoiictBa norapudmoB. | CpoiictBa orapudmon. Oneparius TorapuGMUPOBAHHMSL. [IK 4.2
Onepanus Jlexuus 2
sorapu(pMUpOBaHus IIpakTHyeckoe 3aHsATHE 2
Tema 4.3 Copepxanne yueOHOro MaTepuana
Jlorapugpmuueckas Jlorapugmuueckas GyHKIMS U ee CBOICTBa
(yHKIM, ee CBOMCTBA Jlexkuus 2
Tema 4.4 Copepxanne yueOHOro MaTepuaa
Pemenune [Tonsarue norapupmudeckoro ypasHeHus. Oneparus NoTeHUUpPOoBaHUs. TpH OCHOBHBIX
JOTapuUPMHUUECKUX METO/a PEICHHS JTOTapU(PMHUUECKIX YPAaBHEHUHN: (PYHKIMOHAIBHO-TPaQHUECKHI, METO
YpaBHEHUH U IOTEHIIMPOBAHUS, METOJI BBE/ICHUS] HOBOM nepeMeHHOH. Jlorapudmuyeckie HepaBeHCTBa
HEPABEHCTB Jlexknus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 4.5 Copepxanne yaeOHOro MaTrepuaa
Cucremsl ANTOpPUTM pelIeHHus CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTS JIoTapu()MUYECKUX YPaBHEHUH U
JOTapuUPMHUUECKUX HEPABEHCTB
YpaBHEHUU Jekuust 2
IIpakTHYeckoe 3aHATHE 4
Tema 4.6 IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (co/iep:KaHue NPUKJIATHOT0 MOAYJIsI)
Jlorapudmsl B npupone | [Ipumenenue norapudma. Jlorapupmudeckas criupainb B pupoje. Ee MmaremaTndeckue
Y TEXHUKE CBOMCTBA
IMpakTHyeckoe 3aHATHE 1
Tema 4.7 Conepxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas ¢pyHkius. Pemenue npoctedux gorapuMuueckux ypaBHEHHUH
Jlorapudmer. IIpakTHYeckoe 3aHATHE 1
Jlorapupmuueckas KonTtposabnas pa6ora 2
byHKIHS
Paspean S. 2 OK 01
KomiiekcHble yuciia
Tema 5.1 Coneprxkanne y4eOHOT0 MaTepurana
KommnekcHele uncna. ITonstre xomiuiekcHoro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apryMEHT
[Tpumenenue KOMIUIEKCHOTro  yucna. @opma  3amucd  KOMIUIEKCHOTO — yucia  (reomeTpuyeckas,

KOMIIJICKCHBIX YHUCECII

TPUTOHOMCTPHUYCCKA, anre6panqecxaﬂ). ApI/I(I)MCTI/I‘-ICCKI/IC ﬂeﬁCTBHH C KOMINJIICKCHBIMHU
YHUCIIaMMU. Bremonnenue pacu€ToB € TIOMOIIBLIO  KOMIIJICKCHBIX  YHCEII. HpI/IMepI:J




HCII0Jb30BaHUI KOMIIJICKCHBIX YHCCII

Jleknus 2
TpuroHomeTpuyecKkue TOX/IECTBA.
Pasnean 6. 44 OK 01,
OcHoBbl TpUroHomMeTpuu. Tpuronomerpuyeckne PyHKIHH OK 02,
Tema 6.1 Coneprkanue y4eOHOro MaTepuasia OK 03,
Tpuronomerpuueckue Panuannas mepa yria. IloBopoT Touku BOKpyr Hadana koopauHat. OmpeneneHue cUHYca, OK 04,
byHKIIUN KOCHHYCa, TaHI'€HCA U KOTAaHI'€HCA. 3HAKM CHHYCa, KOCMHYyCa, TAHI€HCA U KOTaHI'€Hca I10 OK 05,
IIPOU3BOJILHOTO YIJIa, YETBEPTAM. 3aBUCUMOCTb MEX1y CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI€HCOM OJHOIO U OK 06,
yucna. Panuannas u TOTO K€ yria OK 07
rpajaycHast Mepa yria Jleknus 2
Tema 6.2 Copepxanne yaeOHOro MaTrepuaa 1K 2.2
OcHoBHbIE CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJI0B o U - 0. Dopmyiibl npuBeaeHus 1K 4.2
TPUTOHOMETPUYECKUE Jleknus 2
TOXIECTBA. IIpakTH4eckoe 3aHsATHE 2
PopMyJIbl IPUBEICHUS
Tema 6.3 Coneprxkanue ydeOHOro Marepuania
Cunyc, KocuHyc, Cymma u pa3zHocTb cuHycoB. CymMMa M pa3HOCTb KOCHUHYCOB. CHHYC M KOCUHYC JIBOITHOTO
TAQHT'€HC CYyMMBI U yria. ®@opMyiiel moJ0BUHHOTO yriaa. [IpeoOpa3oBaHus cyMMbl TPUTOHOMETPUYECKUX (DYHKITHIHA
Pa3HOCTH JIByX yTJIOB B [IPOM3BE/ICHNE U MPOU3BEACHMS B CyMMY. BbIpaskeHue TpuroHoMeTpuiyeckux GyHKIui
CuHyC 1 KOCHHYC yepe3 TAHI'€HC NOJIOBUHHOTO aprymenTa. [Ipeo6pa3oBanus npocreimmx
JIBOMHOTO yTJa. TPUTOHOMETPUYECKUX BBIPAKECHUN
@opMyJIbl TOJIOBUHHOTO | Jlekuus 4
yria IIpakTHyeckoe 3aHATHE 2
Tewma 6.4 Copep:xanne yueOHOTo MaTepuana
@DyHKIMH, UX CBOMCTBA. | OONacTh OmpeesieHuss W MHOXKECTBO 3HaueHWd ¢QyHKoud. YETHOCTh, HEUETHOCTS,
CriocoObI 3a1aHus nepuonyHocTh GyHKIMHA. CriocoOsl 3aaHust QyHKIUN
GyHKIMIA Jlexkuust 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.5 Conepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6macTh ompeAesieHns] ¥ MHOXKECTBO 3HAUYEHUW TpPUTOHOMETpHUecKuX (pyHkiuii. YETHOCTD,
(yHKIUH, UX CBOMCTBA U | HEUYETHOCTD, MIEPUOAUIHOCTD TPUTOHOMETpUUeCKUX (yHKIMI. CBONCTBA U rpaduku QyHKIHUI
rpaduku y=COSX,y=sinX,y=tgX, y=ctgx.
Jlekuus 2




IIpakTHYecKoe 3aHATHE

Tema 6.6 Coneprxkanue y4eOHOro MaTepuasa
[IpeobpazoBanue CxxaTue u pacTspkeHue TpaduKOB TPUTOHOMETPUISCKUX (DYHKITHH.
rpaduKoB IIpeobpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
TPUTOHOMETPUUECKHUX IIpakTHYeckoe 3aHATHE 2
byHKIMIA
Tema 6.7 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Co/lep:KaHue MPHUKJIAJTHOT0 MOAYJIsT)
Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKHX (DYHKIUI B PO ecCHOHATbHBIX 3a/1a4ax
IIPOU3BOJICTBEHHBIX IIpakTHYeckoe 3aHATHE 2
MIPOLIECCOB € MTOMOILIBIO
rpaduKoB QyHKITHIA
Tema 6.8 Coneprkanue y4eOHOro MaTepuania
OO6patHbie Oo6parHnbie TpuroHomerpudeckue GyHkmn. X cBOHCTBa U rpaduKu
TPUTOHOMETPUUECKHUE Jlekuus 2
byHKIIUU
Tema 6.9 ConeprkaHue y4eOHOro MaTepuania
Tpuronomerpuyeckue YpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PemieHue
YpaBHEHUS U TPUTOHOMETPUYECKUX YPAaBHEHHMH OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKUE
HEPaBEHCTBA YpaBHEHHMsI, CBOJSIIMECS K KBaJpaTHbIM, peEIIaeMble pa3okKEHHEM Ha MHOMKHUTENH,
onHopoaHssle. [Ipocrelinie TPUroHOMETPUUECKHE HEPABEHCTBA
Jlekuus 4
IIpakTHyeckoe 3aHATHE 6
Tema 6.10 Copepxanne yueOHOT0 MaTepHana
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH
TPUTOHOMETPUUECKHUX Jlexkuus 2
YPaBHCHUI IIpakTHYecKoe 3aHATHE 2
Tema 6.11 Copepxanne yueOHOT0 MaTepuana
Pemenne 3ana4. OcHoBel | [IpeoOpa3oBanue TPUTOHOMETPHUYECKHX  BBIPAKCHUH. PelleHne TPUrOHOMETPUYECKHX
TPUTOHOMETPHUH. ypaBHEHUN ¥ HEPABEHCTB, B TOM YHCJIE C MCIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpruyeckue IpakTHYecKoe 3aHsATHE 2
yHrIMmn Konrtpoannas padora 2
Pazgen 7. 36 OK 01,
IIpousBoaHas pyHKIMH, e IPUMEHEHHE OK 02,
Tema 7.1 Conepxanue yueOHOro MaTepuasa OK 03,




[ToHsATHE TPOU3BOIHOA.
®dopmyiibl ¥ IpaBUIIa

OmnpeneneHre YUCIOBON MOCIEAOBATEIHFHOCTH U CIIOCOORI ee 3a1anusi. CBOMCTBA YMCIOBBIX
nocneaoBarenbHocTel. OnpeaeneHue npezena nociae10BaTeIbHOCTH. Boruncienue npeaenon

Qg epeHMpoBaHus nocnenoBarenbHocTel. [Ipenen pynknun Ha Oeckoneunoctu. [lpeaen pyHkuuu B TOUKe.
[Tpupamenue aprymenta. Ilpupamenue pynkuuun. 3agauu, OpUBOAALINE K HOHATUIO
npou3BoaHON. Onpenenenne nNpou3BOAHON. AJITOPUTM OTHICKAHUS IPOU3BOTHON
Jlekuus

Tema 7.2 Copepxanne yaeOHOT0 MaTepuana

[TpousBoHBIE CYyMMBI,
pPa3HOCTU MPOU3BEICHUS,
Y4acTHOTO

dopmynsl quddepennmpoanus. [IpaBuna guddepeHnupoBaHus

Jlekuusa

IlpakTH4YecKoe 3aHsATHE

Tema 7.3

[IpounsBoaHbIe
TPUTOHOMETPUUYECKHX
¢ynkuuii. [IponsBoanas
CIOXHOU (QYyHKIIUU

Copepxanue yueOHOro MaTepuana

Onpenenenue cinoxHon GyHKIUU. [I[por3BOHAS TPUTOHOMETPHYSCKUX (PYHKITHIMA.
[Tpoun3BoHAs CII0KHON (DYHKIIMH

Jleknus

IlpakTH4YecKoe 3aHsATHE

Tema 7.4

Cojnepkanne yuyeOHOro MaTepuaia

[lonsTue o [Tonsitue HenpepbiBHOM (GyHKIMK. CBOMCTBa HEeNpepbIBHOM (pyHKIMU. CBI3b MEXKTY
HEIPEPHIBHOCTH HEMPEPBIBHOCTHIO U AUPPEPEHINPYEMOCThIO (PYHKIIMH B TOUKE. AJITOPUTM PEIICHUS
bynkun. Meton HEPaBEHCTB METOJOM MHTEPBAJIOB

WHTEPBAJIOB Jlekuus

Tema 7.5 Coneprxkanne y4eOHOro MaTepuana

I'eomerpuueckuii u
buznyecKuil CMbICI

I'eomeTpuueckuil cMbIC MPOU3BOAHON (PYHKIIUH — YTITIOBOM KO03(h(DUIIMEHT KacaTeabHOM K
rpaduky QyHKIMHU B TOUKE. Y paBHEHUE KacaTelbHOHN K TpaduKy PYHKIMU. AITOPUTM

IIPOU3BOJHON COCTaBJICHUsI YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)
Jleknus
IIpakTHYecKoOe 3aHATHE

Tema 7.6 Coneprxkanne y4eOHOr0o MaTeprana

duznueckuii CMBICT
IIPOU3BOJHOM B

duznyeckuil (MEXaHMUECKU) CMBICI MIPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHn t: v =S’ (t)

npodeccruoHaNnbHBIX IIpakTnyeckoe 3ansTHE

3ajaydax

Tema 7.7 Conepxanue yueOHOro MaTepuasa

MOHOTOHHOCTh Bospacranue n yosiBaHue (QyHKIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS (YHKLIMHU 3HAKY

¢ynkuuu. Toukn

npou3BoAHON. [ToHsATHE MPOW3BOIHOM BBICIIErO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOU

OK 04,
OK 05,
OK 06,
OK 07

IIK 2.2
1K 4.2




IKCTpEMyMa MPOU3BOIHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7aui Ha MaKCUMYM H
MUHUMYM. [oHSATHE aCHMIITOTHI, CIOCOOBI UX OMpPEAeIeHU. AJITOPUTM UCCIEIOBAHUS
(GYHKIMU ¥ TOCTPOEHUS ee rpaduka ¢ TOMOIIbI0 MPOou3BOHON. [[poObHOo-nTMHeliHas PyHKIUS
Jlexkuus 2
IIpakTHyecKoe 3aHATHE 4
Tema 7.8 Coneprkanue y4eOHOro MaTepuasia
HccnenoBanue ¢pynkuuit | Mcenenosanve GyHKIME HA MOHOTOHHOCTD U IIOCTPOCHHE rPadHKOB.
¥ nocTpoeHue rpapukoB | IipakTHYecKoe 3aHATHE 4
Tema 7.9 HaubGonbmee u | Coaeprkanrue yueOHOTO MaTepraia
Ha¥MeHblIee 3HaueHus: | HaxoxaeHne HanOobIero 1 HAMMEHBIIETO 3HAYeHUH (QYHKIUH, TOCTpOSHHE TpadrKOB
byHKIIUN MHOTOYJICHOB C MCIOJIb30BaHUEM arrapaTa MaTeMaTHYecKoro aHaiaun3a
Jlekumst 2
IIpakTHyeckoe 3aHsATHE 2
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue NPUKJIATHOIO MOIYJIs)
Haxoxnenue Haumensbiiee u Hanbosnbliee 3HaueHne QyHKIUN
ONTUMAIIEHOTO IpakTHyecKoe 3aHsATHE 2
pe3ylbTaTa ¢ MOMOIIBI0
IIPOU3BOJHOM B
MPAKTHYECKHX 3a7a9ax
Tema 7.11 Coneprxkanue yd4eOHOro MaTepuana
Pewenne 3anau. ®opmyasl u npasuia Auddepenuuposanud. Mccnenopanue GyHKINA ¢ TOMOIIBIO
Hpoussozxnast QyHKIHH, npou3BoHOM. Hanbompiiee u HauMeHblee 3HaYeHUS yHKIIUH
€C IPUMCHCHHC KountpoJabsHnas padora 2
Pa3znen 8. 22 OK 01,
IlepBooOpa3Has GyHKINH, ee IPUMEHEHUE OK 02,
Tema 8.1 Conepxanue yueOHOro MaTepuasa OK 03,
[TepBooOpa3zHas 3ajaya O BOCCTAHOBJICHMM 3aKOHA [IBDKEHUS 1O M3BECTHOM cKopocTu. [lonsitue OK 04,
Gynkuuu. Ipasuna uHTerpupoBanus. O3HaKOMJIEHHE C TMOHSATHEM HHTErpaja U IMepBOoOpa3HOi st (QyHKIHMH OK 05,
HAXOKJICHUS y=f(x). PemieHue 3amad Ha CBA3b MNEPBOOOPa3HOM M €€ NPOM3BOJHOM, BBHIYHCIIECHUE OK 06,
epBOOOPA3HBIX nepBooOpazHoil st naHHOM ¢yHkumu. Tabmuua Gopmyn Uit HaX0XKIEHHUs TepBOOOpa3HBIX. OK 07
W3ydenue npaBuia BEIUKCICHHSI IEPBOOOPA3HON
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 8.2 Copep:xanne yueOHOT0 MaTepuana




ITnomane
KPUBOJIMHEHHOU
Tpaneuuu. Popmyiia
Herorona — JleiiOuuma

3ana4yy, NMPUBOASAIIME K IMOHATHIO OINPEAEIECHHOIO MHTErpaja — O BBIYMCICHUHU IUIOLIAaN
KPUBOJIMHEHOW Tpamnelyy, O IepeMEIleHUH TOukH. [loHATHE ompenenéHHOro MHTErpala.
I'eomerpuueckuii 1 QU3MUECKUI CMBICT orpeneneHHoro uHTerpaita. @opmyna Heiorona—
JletiOuuIta

Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 8.3 Copepxanne yueOHOT0 MaTepuana
Heonpenenenusiii u [ToHsiTHE HEONPEICICHHOTO HHTETpajia
ONPEAECIECHHBIN Jleknus 1
WHTETPaJIbI IIpakTHYecKkoe 3aHATHE 2
Tema 8.4 ConeprkaHue y4eOHOro MaTepuania
[TonsTre 06 ['eomeTpruyeCcKuil CMBICT ONIPEACICHHOTO HHTErpaja
oTpeeIeHHOM Jlekuus 1
MHTETpajIC KaK mIomanan | [Ipakruyeckoe 3aHsiTHe 2
KPUBOJIMHEHHOM
Tpaneuuu
Tema 8.5 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHNe (Codep:KaHue MPUKJIATHOTO MOYJIs)
OrnpeneneHHbIN ['eomerpuueckuii cMmbica onpeaeneHHoro uarerpaia. @opmysna Heiotona - JleitOnuia.
MHTErpall B KU3HU Pemenne 3amau Ha TpUMEHEHHE HHTErpajia JUisl BBIYMUCICHHUS (DU3MYECKUX BEIUYUH U
IJI0IAaeH
IMpakTHyeckoe 3aHATHE 4
Tewma 8.6 Coneprxkanne y4eOHOro MaTepuana
Pewenne 3anau. [lepBoobOpasnas pyHkuuu, ee npumeHenue. [IpaBuiia HaxoxIeHUs TEPBOOOPA3ZHBIX.
IepsooOpasHast KonTpoabnasi padora 2
byHKLNH, ee
MIPUMEHEHUE
Paznen 9 16 OK 01,
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE OK 03,
Tema 9.1. Copepxanue yueOHOro MaTepuaa OK 04,
OcHOBHBIE IOHATHSA IIpenmer crepeomerpun. OCHOBHbBIE MOHATHS (TOUYKA, MpsiMast, MIOCKOCTh, MPOCTPAHCTBO). OK 07
CTEepEOMETPUH. OcHoBHbIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, mapanienbHble U CKPEUUBAIOLIHECS
Pacnonoxenue npsAMeIX | mpsimble. [Ipu3HaKk M CBOMCTBO CKpeUIMBAIOIUXCs MPSIMbIX. OCHOBHBIE NMPOCTPAHCTBEHHBIE
Y IJIOCKOCTEN burypsl.
Jlekuus 2




Tema 9.2.
[TapannenbHOCTD
IPSIMBIX, IPAMOM U
IIJIOCKOCTH, INTIOCKOCTEMN

Copepxanne yueOHOT0 MaTepuana

[Tapannensubie  mpsiMmass ©  wiIockocts.  Ompenenenue. [lpusnak. CoiictBa  (C
nokazarenbctBoM). Ilapamnenshple 1uiockoctu. Omnpenenenue. Ilpusnak. CsolictBa (c
JoKa3aTesnbeTBOM). TeTpasap u ero snementsl. [lapannenenunesn u ero snemeHThl. CBONCTBA
MPOTUBOIIOJI0KHBIX TPaHEW U quaroHanei napamwienenunena. [locrpoenne ceuenuii. Pemenue
3ajad.

Jlekuus 2
IIpakTHyeckoe 3aHsATHE 2
Tewma 9.3. Copepxanne yueOHOTo MaTepuana
[lepneHANKYISIPHOCTD [lepnennukynspusie npsmsie. [lapamienbHble npsMble, MEPHEHIUKYISPHBIE K IUIOCKOCTH.
MPSAMBIX, IPSIMOU U [Ipu3Hak NEeprneHANKYISIPHOCTH NPAMON M IIOCKOCTH. JlokazarenbcTBO. [lepnieHaukymnsap u
IJIOCKOCTH, IIJIOCKOCTEN | HakJIoHHAs. [lepneHauKynsipHble MIOCKOCTH. [Ipu3HaK MNepHneHAUKYISIPHOCTH IUIOCKOCTEH.
Jloka3arenbCTBO.
Paccrosinus B mpocTpaHCTBE
Jlexkuus 2
Tema 9.4. Copepxanne yaeOHOro Marepuaa
Teopema o Tpex Teopema o Tpex nepneHaukyIspax. JlokazaTeabCTBO. YTrosl MEXAy HPSIMOMl U IMJIOCKOCTBIO.
HEePIEeHIUKYIIpax Yroa Mexay MI0CKOCTSIMU
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsH)
[TapannenbHsle, Axcuomel crepeoMeTpui. [lepneHIuKyIspHOCTh IPSIMOM U IJIOCKOCTH, MApaJIENbHOCTD ABYX
NEPIEHUKYIISPHBIE, MPSIMBIX, IEPIEHAUKYJIISIPHBIX IIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN
CKPEIUBAIOIINECS TIpakTHYecKoe 3aHsATHE 2
psiMbIe
Tewma 9.6. Coneprxkanne ydeOHOro Matepuana
Pewenune 3anau. PacnonoxxeHne nmnpsMBIX M IJIOCKOCTEM B HOpocTpaHCTBe. llepnenaukynspHOCTE U
[IpsiMBbIE M TIIOCKOCTU B | TTAPaJUICIBHOCTD MPSIMBIX U IIOcKOcTel. CKpenmBaromumecs npsmMbie
IIPOCTPAHCTBE KonTtpoJsbHas padora 2
Pa3nea 10. 12

KoopanHaThl M BEKTOPHI

Tema 10.1
JlexapTOBBI KOOPAMHATHI
B IIPOCTPAHCTBE.

Copepxanne yueOHOT0 MaTepuana

JlexapToBBI KOOPAMHATHI B MPpOCTpaHcTBe. [IpocTeiimmue 3anaun B koopauHaTax. PaccrosHue
MEXIY ABYMs TOYKaMHU, KOOPAMHATHI CEPEIUHBI OTPE3Ka

OK 02,
OK 03,
OK 04,
OK 07




Paccrosiuue mexnay Jlekuus 2 K 2.2
JIBYMsI TOUKaMH. IIpakTH4yeckoe 3aHsATHE 2 [IK 4.2
Koopaunats! cepenunsl
OTpe3Ka
Tema 10.2 Copepxanne yueOHOr0 MaTepuana
BekTops! B BexTops! B mpocTpanctBe. CloKeHUE U BHIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. yucio. Komminanapuele BekTopsl. CkansipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxeHnune BeKkTopa
VYo MeKAy BEKTOPAMH. | IO TPEM HEKOMIUTaHAPHBIM BeKTopaM. KoopanHaThl BEKTOPa, CKAISIPHOE MPOU3BEICHHE
CkanspHoe BEKTOPOB B KOOpJMHATAaX, YIOJl MEKY BEKTOPaMH, yroJl MEXAY IPSIMON U INIOCKOCTbIO, YTOJ
IIPOM3BEJIEHNE BEKTOPOB | MEXAY IUNIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
Jlekumst 2
IIpakTHyeckoe 3aHsATHE 2
Tema 10.3 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue NPUKJIATHOT0 MOAYJIsT)
[TpakTuko- KoopaunaThas ninockocTs. Beruucienue paccTosiHUM U muionaiel Ha MiI0CKOCTH.
OpPUEHTHPOBAHHBIE KonnuecTBeHHBIE pacueThl
3a/1a44 Ha IIpakTHYeckoe 3aHATHE 2
KOOpJMHATHON
IJIOCKOCTH
Tema 10.4 Copepxanne yueOHOT0 MaTepHana
Pemenue 3anau. JlexapToBbl KOOPJIMHATHI B TpocTpaHcTBe. BekTopsl B pocTpancTBe. Cl0kKEHHE U BBIUNTAaHUE
KoopauHaTel M BEKTOPHI | BEKTOPOB. Y MHOYKEHHE BeKTopa Ha yrcio. KommianapHsie BeKTopbl. CKansipHOE
MIPOU3BEICHNE BEKTOPOB. PaznokeHue BeKTopa o TPEM HEKOMIUIAaHAPHBIM BEKTOPaM.
[Ipocreiimume 3agauun B koopauHaTax. KoopuHaTel BEKTOpa, pacCTOSIHUE MEXKIY TOUKaAMH,
KOOpPJMHATHI CEPENHBI OTPE3Ka, CKAJISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPIMHATAX, YTOJl
MEX/y BEKTOpaMH, YTOJl MEXAY MPSIMOU M MIIOCKOCTBIO, YTOJ MEXK/1Y MIIOCKOCTSIMU
KoHTposbHas padora 2
Pazgen 11. 46 OK 01,
MHOrorpaHHUKH M TeJIa BPALLCHUsA OK 02,
Tema 11.1 Conepxanue yueOHOro MaTepuasa OK 03,
Bepmunsl, pedpa, rpanu | [Tonstue MHOrorpanHuka. Ero ameMeHTsI: BepiiuHsbl, pedpa, rpanu. [Iuaronans. CedeHue. OK 04,
MHOTOIPaHHUKa BHINYKIble U HEBBIMYKIIble MHOTOTPAHHUKH OK 05,
Jlekuust 2 OK 06,
Tema 11.2 Coneprxkanne y4eOHOro MaTepurasa OK 07
[Ipu3ma, ee ITousatue npusmbl. Ee ocHoBaHus 1 O0koBbIe rpanu. BeicoTa mpusmsl. [IpsiMas u HaKJIOHHas




COCTaBJIAIOLIHUE, npusma. [IpasuibHas npusma. Ee ceueHue

ceuenue. [Ipsimas u Jlekumsi 2

IIPaBUJIbHAS IPU3MBI IIpakTHYeckoe 3aHATHE 2

Tema 11.3 Coneprkanue y4eOHOro MaTepuasia

[Mapannenenunen, Kyo6. [Tapannenenunen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, Kyo. Ceuenue kyoa,

Ceuenue kyO0a, napajuieJenumena

napajuiesienuIena Jlexkuus 2
IIpakTHyeckoe 3aHATHE 2

Tema 11.4 Coneprkanue y4eOHOro MaTepuasia

[Tupamupa, ee [Mupamua u ee snementsl. Ceuenue nupamuabl. [IpaBuinbHas nupamuaa. Y ceueHHas

COCTABJISIFOLIME, nupamuaa

ceuenue. [IpaBunpHas Jlexkuus 1

nupamuza. Yceuennas | [IpakTHdeckoe 3aHSATHe 2

nupaMuia

Tema 11.5 Copepxanue yueOHOro MaTepuana

boxoBas u nosnnHas [Tnomaas 60KOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MOBEPXHOCTh MPU3MBI, Jlexkuus 1

MTAPaMUJIBI IIpakTHYyeckoe 3aHATHE 2

Tema 11.6 Coneprxkanne y4eOHOro MaTepuana

Cummerpus B KyOe, CummeTpusi OTHOCUTEIBHO TOUKH, IPAMOMA, TitockocTH. CUMMeETpHs B KyOe,

napajuienenunese, napajuleJienunesie, npusMe, nupamue

pu3Me, MupaMue Jlexknusi 2
IIpakTHyeckoe 3aHATHE 2

Tema 11.7 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)

ITpumepsl cummeTpuil B | CHUMMETpUS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuu Jlexuus 2

Tema 11.8 Conepxanue yueOHOro MaTepuasa

[IpaBunbHbBIE [ToHsiTHE TPAaBHIIBHOTO MHOTOTpaHHMKA. CBOWCTBA MPAaBWJIBHBIX MHOTOIPAHHUKOB

MHOTOTPAHHUKHU, UX Jlexnus 2

CBOMCTBA

Tema 11.9 Conepxanue yueOHOro MaTepuasa

Hununap, ero Hununanap u ero snemenTsl. CeueHne nuauHApa (MapajjielibHoe OCHOBaHHIO U ocH). Pa3BepTka

COCTaBJISIOLIHE. LHUAJTUHIPA

CedeHue NWIMHIpA Jekuus 2




Tema 11.10 Coneprxanue yueOHOro MaTepuasa

Konyc, ero Konyc u ero snementsl. CeueHue KoHyca (mapajieabHOe OCHOBAHUIO U IIPOXOASIIEe yepes

COCTaBJISIOLIHE. BEpPILIMHY), KOHUYecKue ceueHus. PazpepTka KoHyca

CeueHue KoHyca Jlekuus 2

Tema 11.11 Copepxanne yueOHOro MaTepuana

VY ceueHHbI KOHYC. VYceuennsiii konyc. Ero oopasyromias u Beicota. CeueHne yCeUeHHOT0 KOHYyca

CeueHue yCEUeHHOTO Jleknus 2

KOHYCa IIpakTHYecKoe 3aHATHE 1

Tema 11.12 Coneprkanue y4eOHOro MaTepuasia

[ap u chepa, ux [Tap u chepa. Bzaumuoe pacnonoxenue chepsr u miockoctr. Ceuenue mapa, chepsl

CEeUeHUs Jlekuus 2
IIpakTHyeckoe 3aHATHE 1

Tema 11.13 Coneprkanue y4eOHOro MaTepuania

[Tonsarue 06 oO6veme [Tonsarue 06 oowveme Tena. O6beM Kyba U psIMOYTroJibHOrO napamienenunena. Oobem

teaa. OTHOIIEHHE npu3Mbl U winHApa. OTHOIIEHHE 00bEMOB MOJOOHBIX TEJL.

00bEMOB TTOJOOHBIX TeNT | Jlekiust 2
IIpakTHyeckoe 3aHATHE 2

Tema 11.14 Copep:xanue yueOHOro MaTepuana

OO6beMbl U MIIOMAAN O6bemMbl nupamMuabl M KoHyca. O0bem mapa. [lnoniaau noBepxHocTel Tel

MOBEPXHOCTEN TEI Jlekuus 2

Tema 11.15 Coneprxanue yueOHOro MaTepuasa

KoMmOunamun KomOunanmu reoMeTpuieckux Tei

MHOTOTPAaHHHMKOB U TeJ1 | [IpakTHyeckoe 3aHsITHE 2

BpallleHus

Tema 11.16 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)

I'eomerpuueckue Hcnonbs3oBanre KoOMOMHAIIMI MHOTOTPAHHUKOB M TEJ BPAIIEHUs B TIPAKTUKO-

KOMOUWHAIMK Ha OpUEHTHUPOBAHHBIX 337a4ax

MpaKTHKE IIpakTHyeckoe 3aHATHE 2

Tema 11.17 Conepxanue yueOHOro MaTepuasa

Pemenue 3anau. OO6beMbl U IIJIOLIAIU MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BpAIICHUS

Mmuororpanauku ¥ Tena | KonrpoJibHasi pa6oTa 2

BpallleHus

Pa3nesn 12. 22 OK 01,

DJieMeHThbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEH OK 02,




Tema 12.1 Coneprxanue yueOHOro MaTepuasa OK 03,
OCHOBHBIE IOHATHS [lepecTaHOBKH, pa3MEILICHHs], COUYETAHUSI. OK 04,
KOMOMHATOPHUKHU Jleknus OK 05,
Tema 12.2 Cozepkanue yueOHOro MaTepuana OK 07
CobbITue, BepossTHOCTh | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHIA. 1K 2.2
coObITus. CrioskeHue u YcnoBHas BEpOATHOCTh. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopemMbl 0 BEpOSITHOCTH 11K 4.2
YMHOKEHUE MIPOU3BEICHNUS COOBITHIA.
BEpPOSITHOCTEN Jlekuus
Tema 12.3 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHNe (Codep:KaHue MPUKJIATHOTO MOYJIs)
BepositHoCTh B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE
pohecCuOHATBHBIX omnpezaeneHue BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS
3aa4ax IIpakTHyeckoe 3aHATHE
Tema 12.4 ConeprkaHue y4eOHOro MaTepuania
JuckperHas cinydainas | Bunel ciydaiiasix BenmauH. OnpeseneHue JUCKPEeTHON CIy4aiiHOH BETHYUHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacnpeseneHus JUCKPETHOM ciyuaiiHoi BenuunHbl. Ee unciaoBbie XapakTepUCTUKH
pacupeneieHus Jlexkuus
Tema 12.5 Copepxanne yaeOHOro MaTrepuaa
3amaum mareMaTudeckor | Bapmannonnsiit psa. [lomuron yactor u rucrorpamma. CTaTHCTUUECKHE XapaKTEPUCTUKU
CTaTUCTUKH psiaa HaOJII01aeMbIX JaHHBIX
Jlekuus
Tema 12.6 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE Co/lepkaHue (CoAep:KaHue NMPUKJIATHOTO MOIYJIs)
CocraBnenue Tabaun 1 | [lepBuuHas 00pabOTKa CTATHCTHYECKUX TaHHBIX. [ paduueckoe ux npeacraBicHUe.
auarpamm Ha npaktuke | HaxoxaeHue cpelHUX XapaKTepUCTUK, HAOJII0JaeMbIX TaHHBIX
IIpakTHYecKoe 3aHATHE
Tema 12.7 Conepxanue yueOHOro MaTepuasa
Pewenne 3anau. OnemeHThl KOMOUHAaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITUSA. CI0’KEHNE U YMHOKEHUE
DIIEMEHTHI BEPOSITHOCTEN
KOMOMHATOPHKH, KountpoJabsHas paéora
CTaTHCTUKU U TEOPUU
BEPOSATHOCTEN
Pazgen 13. OK 01,
MHuoxkecTBa. J1eMeHThl TeOpUHU rpagoB OK 02,
Tema 13.1 Copnepxanue yueOHOro MaTepuasa OK 03,
MHoxecTBa [Tonstue MuoxecTBa. [ToamHO)kecTBO. Oniepariiu ¢ MHOKECTBAMHU OK 04,




Jlekuus 2
Tema 13.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE Co/lepKkaHue (CoJdep:KaHue MPUKJIATHOTO MOYJIs)
Oneparnuu ¢ Oneparuu ¢ MHOXKecTBaMu. PerieHne npukiaHbIX 3a1a4
MHO>KECTBaMHU IIpakTHyeckoe 3aHATHE 2
Tema 13.3 Copepxanne yueOHOro MaTepuana
['padsr [onsrue rpada. CszHbI rpad, 1epeBo, IUKI rpad HA IIOCKOCTH

IIpakTHyeckoe 3aHsATHE 2
Tema 13.4 Copepxanne yueOHOro MaTepuaa
Pemmenue 3a1a4. | Onepanuu ¢ MHOXKecTBaMH. OINUCaHUE pEATbHBIX CHUTyallud C MOMOIIbIO MHOXECTB.
MmuoxectBa, I'padper u | [Ipumenenne rpad)oB K peNIEHHUIO 3a1a4
UX IPUMEHEHHE KonTtpoJubHas pa6ora 2

OK 05,
OK 07
IIK 2.2
IIK 4.2

Bcero:
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3. YCJIOBHUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JUCHUATIIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MATEePUAILHO-TEXHUYECKOMY
o0ecneyeHun 1o
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
Kabuner matematuku Ne 211

Cneunamu3upoBaHHas MeOenp (IpernogaBaTeNbCKU CTOA M CTYJ, MapThl
JIBYMECTHBIE, CTYJIbsl YUYCHUYECKHUE), Jocka yueOHas HAaCTEHHas TPEXdJIEMEHTHasl,
MPOEKTOp, HABECHOM »5KpaH, HOYTOYK, KOJOHKH, HWHTEPHET, METOIUYeCcKas
JauTeparypa, ydeOHO-HarjisiHble IMOCOOMWs, JIMHEWKAa MeTpoBas, YTOJIbHUK
JEpPEeBSHHBINA, TpW I1IKada CEKIMOHHBIX IS XpaHEHUS JIMUTepaTypbl U
JIEMOHCTPAIIMOHHOTO 000pY/I0BaHUs (C OCTEKJICHHOMW MepeaHell 4acThi0), Ha OKHAaX
YKaJO3U.

3.2. UudopmannoHHoe odecnevyeHne 00y4eHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOYHUKH:

1. AnreOpa u Hauana matematudeckoro aHanmsa. 10 - 11 kiaccel. ba3oBsiil u
yriiyOneHHbil ypoBHu: yueOonuk / 11I. A. Amumos, FO. M. Konsrun, M. B.
TkaueBa [u ap.]. - [IpocBemenue, 2022. — 463

2. Teometpus 10 - 11 xnaccel. ba3oBblit u yriayOaeHHBIN YPOBHU: yUeOHUK / A.
B. Iloropenos. - [Ipocsemenne, 2022. - 174

3. UunuBumyanbHble KOHTPOJBHBIE PAOOTHI MO Kypcy «Anrebpa M Havana
aHanu3a» s cryaeHTtoB ¢akynbrera CIIO: mocoOue mo maTeMaTuke s
CTYJIGHTOB TIEpBOro Kypca dakyiabTeTa CpeaHero mnpodeccuoHaIbHOTOo
obpazoBanus / benropoackuitl AY/ M.A. Cemeprauna, H.C. [TabonkoBa —
benroponckuiil’'AY, 2022

4. Pabouas TeTpalap Mo Kypcy «AnreOpa M Hauajga aHald3a» ISl CTYACHTOB
daxynbreta CIIO/benropoackuitl’ AY/ H.C. [TabonkoBa, M.A. CeMepHuHa
— benropona: benropoackuiil’'AY, 2022

5. Maremaruka B TaOauIax M cxemax: MocoOue AJid MOJArOTOBKH K 3K3aMEHY
JUISL CTYZIGHTOB TIEPBOI0 Kypca cpeaHero npoheccuoHaIbHOTr0 00pa3oBaHust/
benropoackuit I'AY/ I'.B. bpaxuuk, H.C. ITabonkoBa, M.A. CeMmepHuHa,
T.H. Mununa — bearopoa: benropoackuitl’AY, 2020

JlomomHUTENbHBIC UCTOYHUKHU:
1. http://lib.belgau.edu.ru— 3b benropoackoro 'AY
2. http://znanium.com — 9bC «3HaHnuym»
3. http://e.lanbook.com — 3BC «Jlaub»
4. http://ebs.rgazu.ru — OBC «AgriLib
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM
JUCHUITJIINHBI

KoHTpo/ib u omeHKa pe3yJabTaTOB OCBOEHHUS OO0IIe00pa3oBaTeIbHON
JTVCHUTUTHHBI PACKPBIBAIOTCS Yepe3 NUCIUILTUHAPHBIC PE3YIbTaThl, HAIPABICHHBIC


http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

Ha (opmupoBaHHe OOHIMX U MPOdecCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX

KOMIIeTEeHIIH S MepPONpHUsITUS
OK 01. Bribupars cioco6sr | P 1, Tema 1.1, 1.2, 1.3 IT-o/c!, 1.4, | Tectuposanue
peuieHus 3a1a4y 1.5, 1.6 VYcerHblii onpoc
npohecCHOHATBLHOM P2, Temr 2.1,2.2,2.3,2.4,2.5, NupuBunyansHast
JIeITeIIbHOCTH 2.6 caMOCTOsATEeNIbHAsI paboTa
MPUMEHUTEIBHO K P 3, Temnr 3.1,3.2,3.3,34 Kontponbnas padora
Pa3JIMYHBIM KOHTEKCTaM P4, Temp14.1,4.2,4.3,44,4.5, Bremonnenue

4.6 IT-o/c, 4.7 DK3aMEHAIMOHHBIX 3aJaHui

P 5, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 Il-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temb1 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, Temnl 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

P11, Temsr 11.1,11.2,11.3,11.4,
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-o/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, Temnr 13.1, 13.2 I1-0/c,

13.3,13.4
OK 02. Ucnonws30Bath P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue
COBPEMEHHBIE CPEICTBA 1.5,1.6 YceTHBIT onpoc
ITOMCKA, aHAJIN3a U P2, Temr1 2.1,2.2,2.3,2.4,2.5, NupuBunyansHast
WMHTEPIIPETalUU 2.6 camocTosTenbHas paboTa
uHpopmanuu, u P 3, Temnr 3.1,3.2,3.3,34 KontponbHas padota
uH(pOpMaIlMOHHbBIE P4, Temr14.1,4.2,4.3,4.4,4.5, Brinmonnenue
TEXHOJIOTUH JIJISt 4.6 11-o/c, 4.7 JK3aMEHAIIMOHHLIX 3aJaHuI
BBIIIOJIHEHMS 3a1a4 P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
npodeCCHOHATBHON 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
JIEITENLHOCTH P7, Temw 7.1,7.2,7.3,74,7.5,

7.6,7.7.,7.8,7.9,7.10 I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

P11, Temsr 11.1,11.2,11.3,11.4,
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 T1-




o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 I1-0/c,
13.3,13.4

OK 03. IltanupoBaTh u
pean30BEIBaTH COOCTBEHHOE
npoeCCHOHATIBHOE
JUYHOCTHOE Pa3BUTHE,
IPEANPUHIUMATEIECKY IO
JESITEIILHOCTh B
npodeccuoHalbHOM cepe,
UCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYAIHSIX

P1,Tema 1.1,1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

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

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 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,Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,7.9,7.10 I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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, 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 T1-o/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, Temnr 13.1, 13.2 I1-o/c,
13.3,13.4

TectupoBanue

VYeTHbII onpoc
NuauBunyanbHas
caMmocTosiTenbHas pabora
KonTponbnas pabora
Brinosnnenue
9K3aMEHALIMOHHBIX 33JaHUN

OK 04. DpdexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaHJ1e

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

P2, Temr1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 11-o/c, 4.7

P 6, Temr1 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, Temu 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 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

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

P11, Temsr 11.1,11.2,11.3,11.4,
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 I1-
o/c,12.4,12.5,12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 I1-0/c,

TectupoBanue

YcTHBII onpoc
NupuBunyansHast
camocTosTenbHas paboTa
KonTponbnas padbora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuI




13.3,13.4

OK 05. Ocy1iecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanniu ¢
y4eTOM 0COOeHHOCTEN
COITMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Tema 1.1,1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

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

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 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,
7.6,7.7,1.8,79,7.10 I1-0/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-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-o/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-0/c,
13.3,13.4

TectupoBanue

VYeTHbII onpoc
NuauBunyanbHas
caMmocTosiTenbHast pabora
KonTponbnas pabora
Brimosnnenue
9K3aMEHAIIMOHHBIX 3aJaHUN

OK 06. ITposiBnsTH
rPaKIaHCKO-
MaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
00111eYeTIOBEUECKUX
LIEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TapMOHU3AIUN
MEKHAI[MOHATBLHBIX U
MEXPEIIUTHOZHBIX
OTHOILIEHU, TPUMEHSATh
CTaHJaPTHI
AHTUKOPPYNIIMOHHOTO
TTOBEJICHUS

P1,Temal.1,1.2, 1.3 I1-o0/c, 1.4,
1.5,1.6

P 6, Tems1 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, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7.,71.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 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-o/c,11.17

TectupoBanue

VYerHbll onpoc
NuauBunyanbHast
camocTosTenbHas paboTa
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHuI

OK 07. CogeiicTBOBaTh
COXPAHEHUIO OKPYXKaroLEen
Cpeibl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3P (PEKTUBHO
JIEHCTBOBATH B
Ype3BbIYAHBIX CUTYAIHIX

P1,Tema 1.1, 1.2, 1.3 1-0/c, 1.4,
1.5,1.6

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

P 3, Temnr 3.1,3.2,3.3,34

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

P 6, Temnr 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, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,71.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 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

TectupoBanue

VYeTHbII onpoc
NupuBunyansHast
camocTosTeNnbHas padoTa
KonTtponsHas padora
Brimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN




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

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

MK 2.2. OcyiiecTBisTh
OIEpaTUBHBIN yueT o0beMa
TOTOBOM ITPOJYKIIMH
JKUBOTHOBOJZICTBA U €€
peanu3anuio.

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

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

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-0/c,
13.3,13.4

TectupoBanue

VYcerHblii onpoc
NupuBunyansHast
caMOCTOsATeIbHAsI paboTa
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHuN

IIK 4.2. OcyiecTBasTh
onepaTUBHBINA yueT o0bema
rOTOBO MPOJYKLIUU
pacTeHUEBOJCTBA U €€
peann3anmio.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temrr 3.1,3.2,3.3,34

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 IT-o/c, 4.7

P 5, Temrr 5.1, 5.2

P 6, Temr1 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,
P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P12, Temsr 12.1, 12.2, 12.3 I1-
o/c,12.4,12.5,12.6 I1-o/c, 12.7

TectupoBanue

VYerHbIl onpoc
NupuBunyanbHast
caMOCTOsATEIbHAsI paboTa
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHUuM




