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1. OBIIAA XAPAKTEPHCTHUKA PABO‘[EI\/'I ITPOI'PAMMBbI
OBIMEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITIJIMHDbI
OY .12 MATEMATHUKA

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoii nporpammsel CIIO:
Pabouass mporpamma 00mIe00pa3oBaTenbHON yYE€OHOW JMUCHUIUIMHBI SBIISCTCS YacCThIO
OCHOBHOM oOpa3oBaTeiabHOM nporpamMmbl B cooTBeTcTBUH ¢ PI'OC CIIO mo crnenuaibHOCTH
13.02.11  TexHudeckas  dKCIUTyaTalds W  OOCIYyXHBaHHE  DJIEKTPUYECKOTO U
ANEKTPOMEXAHUYECKOTO 000pYya0BaHUs (110 OTPaciAM), BXOIALICH B YKPYMHEHHYIO TPYIITY
cnenuanbHocter 13.00.00 DnexTpo- U TerIo’HepreTuKa

1.2. leqn U muIaHUpyeMble Pe3yabTAThl 0CBOCHHUS TUCHUTLINHBI:

1.2.1. Heap AUCHUTIHMHBI

Copepxanre TporpaMMbl  00IIE00pa30BaTEIbHOW y4eOHON IUCIUIUIMHBI — MareMaTuka
HAIPaBJICHO Ha IOCTHKCHUE PE3YJIbTATOB €€ U3YUCHUS B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
COO c¢ yueroMm npodeccronanbHoi HanpasienHocTrn @PI'OC CIIO.



1.2.2. [Lli1anupyemMble pe3yJibTaThl 0CBOEHHsI 00111e00pa30BaTeIbHOH Yy4eOHOH AucuUIIMHBI B c00TBeTcTBUM ¢ @I'OC CIIO u Ha ocHoBe PI'OC

COO

Ocoboe 3Ha4eHne qucurIuiMHa uMeet pu Gopmuposannu u pazputiuu OK u [1K

IInanupyemble pe3yJbTaThl 00y4eHHs

OO0urue u
npodeccuoHaIbHbIE

KOMIIETEeHI[ MU Ooue

JAucuunjinHapHbIe

OK 01 BeiOupats
CIIOCOOBI pelIeHuns 3a1a4

TOTOBHOCTbL K TpyAy, OCO3HAHUC LCHHOCTH

MacTepCTBa, TPYIOIIO0UE;

npodeccroHaIbHOM AKTUBHOMU

TOTOBHOCTh K NEATENHHOCTH
ACATCIBHOCTH TEXHOJIOIMYECKOM M COLMAIbHOM HAIIPaBJIEHHOCTH,

IIPUMCHUTCIIBHO K

CIOCOOHOCTh MHHULMUPOBATh, IUIAHUPOBATH U

[Pa3JIMYHBIM KOHTCKCTaM
CAMOCTOATCIIBHO BBITIOJIHATD TaKYIO ACATCIIBHOCTD;

- MHTEpPEC K pa3IMYHbIM chepam
podeccCHOHATBLHOM 1eATeNbHOCTH,
OBnaneHune YHUBEPCAIbHBIMU y4eOHBIMH

MMO03HABATEIBHBIMH JICHCTBUSIMHU:

a) 0a30BBIC JJOTUYECKUE JICHCTBHUS:
(dhopMynpoBaTh
AKTyaJIM3MpOBaTh MPOOJIEMY, pPaccMaTpUBATh €€

CaMOCTOSITEITEHO u
BCECTOPOHHE;

- yCTaHABJIMBaTh CYIIECTBCHHBI NpPU3HAK WIIH
OCHOBaHHUs Il CpPaBHCHHS, KJIacCU(PUKAIUK U
0000IICHHS;

OTNIPENEeNIATh IEJIH JICATEIILHOCTH,

3aJaBaTh
MMapaMETPhI 1 KPUTEPHUU UX JOCTHUIKCHUSA,

-BJIaJICTh METOIAMH JJOKA3aTENbCTB, AITOPUTMAaMU PELICHMS 3a/1a4;
yMeHue GOpPMYIHPOBAThH ONPEACIICHIS, AaKCHOMBI X TEOPEMBI, IPUMEHSTh
1X, IPOBOAUTH JI0KA3ATEIIbHBIE PACCYKICHUS B XO/€ PELICHUS 3a/1a4;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTETIEHb YHCIIA, JIOTapU(PM UnCIIa;
YMEHME BBIIIOJIHATH BBIUMCIICHUE 3HAYEHUI U TpeoOpa3oBaHus
BBIPKEHUI CO cTENeHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IpoOHO-
pallMOHAIbHBIX BBIPAXKEHNUI;

- YMETb OIIEPUPOBATH IIOHATUAMU: PALIMOHAIBHBIC, UPPALUOHAIIBHBIE,
oKa3aTesbHbIC, CTETIEHHbIE, Jorapu(pMUIECKUe, TPUTOHOMETPUUYECKHUE
YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIHS, HETIpepbIBHAS (PYHKIIMS,
[IPOM3BOIHAS, IEPBOOOPA3HAsL, OIPEACIICHHBIN HHTErpai; YMETh HAXOIUTh
[TPOM3BOIHBIE AIEMEHTAPHBIX (PYHKIINN, UCTIOIb3YsI CIPAaBOYHBIE
MaTepuaibl; UCCIEN0BATh B MPOCTEUIINX CIydasX (QyHKIUU Ha
MOHOTOHHOCTb, HAXO/IUTh HANOOJIbIIINE U HAMMEHBIIINE 3HAUEHUS
(byHKUIUH; CTPOUTH Ipa)Ku MHOTOUIICHOB C MCIIOJIb30BAaHUEM arrapara
MaTEMaTU4YeCKOr0 aHAIN3a; IIPUMEHATD IIPOU3BOAHYIO IIPU PEILICHUH 3a/1aY|
Ha JBUKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a41 Ha
HauOOJIbIIME U HAMMEHBIINE 3HAUeHUS, HAa HAXOXKJCHHE MTyTH, CKOPOCTH U
YCKOPEHUS;




- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYMS B
[paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCHTH KOPPEKTUBHI B JICSATEIILHOCTh, OLICHUBATH
COOTBETCTBUE pE3YJIbTATOB IICNISIM, OIICHUBATH
[PUCKH TOCTICACTBUHN ACATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
PKU3HEHHBIX TIPOOIIEM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU Y4eOHO-HCCIIETIOBATEIBCKOM
)51 IIPOEKTHOMN

JACATCIIBHOCTH, HaBbIKaMH|

paszpenieHus mpooem;
- BbBUIBJIATH INPUYUMHHO-CIICACTBCHHBLIC CBA3U H
AKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €¢
peICHMS, HAXOJ/IUTh apryMeHThI TS
1I0Ka3aTebCTBA CBOUX YTBEPXKICHUH, 3a/aBaTh
apaMeTpbl U KPUTEPUN PEIICHUS;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOAC PCHICHUSA
3aga4u pe3yJIbTaTbl, KPUTHUYCCKHW OLCHHUBATL HX|
ITOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YMETh NIEPEHOCHUTH 3HAHUS B MMO3HABATENBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH;
yMeTb HMHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX 00IacTe;

BbIABUI'ATH HOBBIC

nacu, npeajarars

OPHUTMHAJIBHBIC ITOAXOJAbI U PCUHICHU A,

1 CITOCOOHOCTH ux HUCTIOTb30BAHMS B

[TO3HABATEIIBHON U COLMAIBHON IPAKTUKE

- YMETh OIIEPUPOBATH MOHATHIMU: PALlMOHATbHAS (GYHKLINS,
nokaszarenabHas QYHKIMA, CTeNeHHas QyHKIMA, Jorapudmudeckas
(byHKLMS, TPUTOHOMETpUYECKUE PYHKIIUHU, 0OpaTHbIe (YHKIIUN; yMEHHE
CTPOUTH TpapUKH U3YIEHHBIX (PYHKIMI, UCTIONB30BaTh rpaduku mpu
M3y4eHHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 331a4 U3 IPYTux
y4eOHBIX IPEIMETOB U 3ajlay U3 peallbHOM KHU3HU; BEIpAXXaTh (OPMYJIaMu
3aBHCUMOCTH MEX/ly BEJIMUNHAMY;

- YMETh pelIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJIA ¥ YaCTH, Ha JABMKEHUE, Pa0OTy, CTOMMOCTh TOBApOB H
YCITyT, HAJIOTH, 33/1a49H U3 00JaCTH YIpaBICHUS TUYHBIMU H CEMEHHBIMU
(rHAHCAMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U MX
CHCTEMBI 10 YCIJIOBHIO 33]]a4H, HCCIIEIOBATH MOIYYEHHOE PEUICHUE U
OLIEHUBATh [IPABJIONOA00HOCTb PE3YJILTATOB;

- YMETh OIIEpUPOBATh MOHATUAMU: CpeiHee apupMeTHIecKoe, MEHaHa,
Han0oJIbIIIee M HAMMEHbIIIee 3HaYeHUs, pa3Max, AUCIEPCHsi, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOrO HA0Opa; yMETh U3BJIEKaTh, MHTEPIPETHPOBATH
1H(pOpMalLKIo, IPEJICTABICHHYIO B Ta0IMIaX, Ha [UarpaMmmax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA PEATbHBIX MPOIECCOB U SIBICHHIA; TPEICTABIIATh
H(OpPMALIMIO ¢ TOMOIIIbIO TAOINI] U AUarpamMmm; UCCIe10BaTh
CTaTUCTHYECKUE TAaHHBIE, B TOM YHCIIE C TPUMEHEHUEM IpauIecKux
METO/I0B M 3JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBAThH MOHATHIMU: CIIyYaiHBIN ONBIT U CIy4aifHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'paueCcKUX METOJI0B; MPUMEHSThH
(OpMYIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ POPMYIIBI IPH PEUICHUHN 3a71a4; OIEHHUBATH BEPOSTHOCTH
[pEATEHBIX COOBITHI; 3HAKOMCTBO CO CITy9allHBIMU BEIIMYMHAMH; YMECHHE
MIPUBOIUTH TIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIIMX YMCEIT B TIPUPOIHBIX H
0OIIECTBEHHEBIX SIBIICHUSX;




- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YOI, CKPEIIMBAIOIIUECS MIPSIMBIE,
[1apaJUICIIbHOCTD U IEPIICHIUKYIIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroJl
MEX1y IPSMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKY
[IPSIMBIMU, PACCTOSTHUE MEXKY IUNIOCKOCTSMM; YMEHHUE UCIIONIb30BaTh IIPU
pELICHUH 3a/jau U3y4eHHbIE (DAKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOIOTPAHHUK, CEYEHUE
MHOTOTpaHHHKa, Ky0, apaienenumnes, npu3Ma, nupaMmuaa, purypa u
MOBEPXHOCTh BPALICHUS, IUJIMHIP, KOHYC, Iap, chepa, cedeHus QUrypsl
BpAICHHS, TUIOCKOCTh, KaCAIOMIasAcs Cepsl, IIINHAPA, KOHYCAa, TUIOMAIb
[HOBEPXHOCTHU MMUPAMM/Ibl, IPU3MBI, KOHYCA, LIMJIMH/IPa, IUIOIAaab chepsbl,
00BeM Ky0a, PsAMOYTOJIBHOTO Mapasulesenunesia, IupaMuisl, IPU3MBbI,
[WIMHApA, KOHYCa, ll1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU U
[IOBEPXHOCTHU BPALLEHUS, UX CEUYEHUS OT PYKH, C TIOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH ITPABUIIbHBIE
MHOTOTPaHHUKH;

- YMETb ONIEPUPOBATh MOHATUSAMU: IBHKEHUE B IIPOCTPAHCTBE, MOAO0HBIE
(buUrypsl B IpOCTpaHCTBE; UCIIOJIb30BaTh OTHOLICHHUE IIoLIa el
MOBEpXHOCTEH U 00BEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

- YMETh BBIYUCIATh T€OMETPUUYECKHE BEIUYUHBI (IJIMHA, YT, IUIO0IIA/b,
00BeM, TUIOIIA/Ab TOBEPXHOCTH), UCHIOJb3Ys U3yUeHHbIE (POPMYIIBI U
METO/IBI;

- YMETb ONEPUPOBATH MOHATUAMU: MPSIMOYTOJIbHAs CUCTEMa KOOPIUHAT,
KOOpPJMHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOpA, CKAJIIPHOE
[TPOU3BEJICHUE, YTOJI MEKy BEKTOPaMH, CYMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOPA Ha YHCJI0; HAXOIUTh C MOMOIIBIO H3YYEHHBIX (hopMyI

KOOpAUHATBI CCPCANHBI OTPE3Ka, PACCTOSIHHUEC MCIKAY ABYMS TOUKAMMU,




- YMETbh BBIOMPATh NOAXOIALINI U3yUYEHHBIH METO 111 pELICHMS 3a1a4H,
[pacrio3HaBaTh MaTeMaTH4YeCKue (GaKThl 1 MAaTEMATUYECKHE MOJICIIU B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE; YMEHHUE IMPUBOUTD
[IPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETb OIIEPUPOBATh INOHATUAMU: ONPENEICHUE, AKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIILHBIC
(bopMyIHpPOBKH; yMEHHE (GOPMYIUPOBATE OOPATHOE U MIPOTUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPDI, UCIIOIb30BATh
METOJI MaTEMAaTUYECKON MHIYKIIUH; IPOBOJIUTh JOKa3aTeIbHbIE
[pacCyXAEHUsI IPU PELICHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO NIPAaBUIILHOCTD
[pacCyXJICHU;

- YMETb OIIEPUPOBATh MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, OIIEpalluu
HaJ MHOXKECTBAMHU; YMEHHUE UCIIOJIB30BATH TEOPETUKO-MHOKECTBEHHBIN
annapar AJIs ONMCAHUS PEATIbHBIX IIPOLECCOB U SIBJICHUM TP PEIICHUN
3ajiay, B TOM YMCJIE€ U3 JPYTUX y4eOHBIX IPEAMETOB;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: COYETAHNE, TIEPECTaHOBKA,
YUCIIO COYETAHMM, YUCIIO MEPEeCcTaHOBOK; OMHOM HploTOHA; ymeHue
[IPUMEHSTh KOMOMHATOPHbIE (PaKThl U PACCYKJIEHUS AJIsl PEeLeHUs 3ajay;
-YMETh ONEPUPOBATh MOHATUSAMU: HATYpaJIbHOE YUCIIO, 11€JI0€ YHCIIO,
0CTaTOK 110 MOAYJIIO, PAllMOHAIBbHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPAJIbHBIX, LEJIBIX, PALIMOHAJIBHBIX, 1€HCTBUTEIBHBIX
Y1CeNT; YMEHUE HCIIOJIb30BaTh IPU3HAKU JETUMOCTH, HAUMEHBIINNA 001N
enuTens 1 HauMeHbliee o0l1ee KpaTHoe, alroput™ EBkina npu
pEIIEHNN 33/]a4;

- YMETbh CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CTETIEHD C LIEJIBIM
[oKa3aresieM, KOpeHb HaTypalbHOM CTENEeHHU, CTETIEHb C PAllMOHAIbHBIM
[oKa3aTesieM, CTeNeHb C JeMCTBUTEIbHBIM (BEIIECTBEHHBIM) ITOKa3aTeseM,
morapudm yucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;




- YMETb ONIEPUPOBATH MOHATUSAMU: TOKIECTBO, TOKIAECTBEHHOE
[IpeoOpa3oBaHne, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
[pallMOHAJIbHBIE, UPPALIMOHAIbHBIE, [I0KA3aTEIbHbIE, CTEIICHHBIE,
TorapupmMuuecKue, TPUrOHOMETPUYECKHE YPaBHEHMSI, HEPAaBEHCTBA U
CHCTEMBI; YMEHUE pelllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PELIATh YPaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTpOM; IIPUMEHSTh YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI JJIs1 PELLIEHUS] MaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3JIMUHBIX
o0acTel HayKu U pealibHOM JKHU3HU;

-yMeTh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: Tpaduk PpyHKLINHU, OOpaTHas
(byHKIMS, KOMITO3UIMS (YHKINHN, THHEHHAs: GyHKINS, KBAApaTHIHAS
(byHKLUsA, cTeneHHas (YHKIMS C LeJIbIM I0Ka3aTeleM,
TPUTOHOMETpHUUYECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(byHKLMY, TOKa3aTeNnbHast U Jorapudmudeckas GyHKIMH; yMEHUE CTPOUTD
rpaduky QYHKINNA, BBIMIOIHITH IPeo0pa3oBaHusi rpauKoB (YHKIIHIA;
YMEHHE HCI0JIb30BATh IpadUKU PYHKIMN I U3YYEHUS [IPOLIECCOB U
3aBHCHMOCTEH MU peLIeHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U U3
[peaIbHOM >KM3HU; BBIpaXXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEXKTY
BEJTMYNHAMU;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
MEpUOIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
(byHKLNH, SKCTpeMyM (QYHKIMH, HauOoJIbIllee U HAaMEHbIIIee 3HAaUEHUS
(YHKLINU Ha IPOMEXYTKE; YMEHUE MPOBOAUTD UCCIeI0BaHUE (DYHKIINH;
YMEHHUE MCIIONB30BaTh CBOMCTBA U rpaduku GyHKIUN IS peIeHUs
YpaBHEHUI, HEPABEHCTB U 3aj1ay ¢ apaMeTpaMu; U300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPAaBHEHMI, HEPABEHCTB
1 UX CUCTEM;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATHSAMU: MOCIEI0BATENILHOCTD,

aprdMeTHUecKas IporpeccHsi, reoMeTpruIecKas Iporpeccusi, 0eCKOHEYHO




yOBIBaroIIasi TeOMETpUYEcKast IPOrPECChs; yMEHHE 3a/1aBaTh
[0CJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIL;

- YMETh OIIEPUPOBAThH MOHATHIMHU: HEMPEPHIBHOCTD (DYHKIHH, aCUMITTOTHI
rpaduka GyHKINY, IEpBas U BTOPas MPOU3BOAHAS (PYHKIUH,
reoMeTpUUECKUil U (PU3NYECKUI CMBICI IIPOM3BOIHOMN, IIEpBOOOpa3Has,
OIpe/IeNIEHHbI UHTErPal; yMEHUE BBIYUCIISTH IPOM3BOIHBIE CYMMBI,
[IPOM3BEACHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIMH, HAXOUTh YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIIHNH;

YMEHHUE HCIIOJIb30BaTh MPOU3BOIHYIO JUIS MCCIICAOBAHUS (PYHKIUH, 115
HAXO0X/ICHNS HAWIY4Ilero peleHus B IPUKIIAIHbIX, B TOM YUCIIE
COLIMATbEHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]auax, AJIsl ONpEIeIICHUS
CKOPOCTH M YCKOPEHHST; HAXOIUTh IJIOMIATN U 00BEMBI (PUTYDP € TIOMOIIBIO
MHTErpaa;

- YMETh OIIEPUPOBATh MOHATUIMHU: KOMIJIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIIJIEKCHBIE YMCIIa, MOAYJIb U apIyMEHT KOMILIEKCHOIO Yncia, popma
3aIlMCH KOMIUIEKCHBIX YUcel (TeoMEeTprUecKasi, TPUrOHOMETPHYECKas 1
anreOpanveckas); yMeTh TPOU3BOAUTH apu(PMEeTHIECKUE TEUCTBUS C
KOMIUIEKCHBIMU YHCJIAMU; TIPUBOAUTH IPUMEPHI UCIIOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUAMU: CpEAHEE apU(PMETHUECKOE,
MeraHa, HauOoJiblee 1 HaMMEHbIlee 3HAYeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHE JJIsl ONMCaHUs YHCIIOBBIX JIaHHBIX; YMEHUE
MCCJIEI0BATh CTATUCTUYECKHUE JJaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB; TpapUuecKy UCCIIeJ0BATh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO TarpaMM pacCeUBaHUS U
JIMHEHON PErpeccuu;

- YMETb HaXOJIUTh BEPOSATHOCTU COOBITHI C UCTIOJIB30BAHUEM IPaPUUECKIX
METOJIOB; MPUMEHSTH JJIsl pelieHus 3a1a4d (OpMYyJIbl CIIOKEHUS U
VMHOXEHHS BEpPOSTHOCTEN, OPMYITy MOJIHOM BEPOSTHOCTH, GOPMYITY

bepHyM, KoMOUHATOPHBIE (PAaKThI U (POPMYIIbI; OLIEHUBATH BEPOSITHOCTU




[peaTbHBIX COOBITHUI; YMEHHE OTIEPUPOBATH OHATHAMHU: CIydaiiHast
BEIMYMHA, PACIPEIEICHUE BEPOATHOCTECH, MATEMAaTUIECKOE OXKUIAAHKE,
cTiepcHs U CTaHAAPTHOE OTKJIOHEHHE CITyYaifHON BeTUYMHBL, (PYHKINY;
YMEHUE UCIIOJIb30BAaTh CBOMCTBA U3YyUYEHHBIX PACIIPENCICHUN ISl pEeIeHUs
3ajJjay; 3HAKOMCTBO C IOHATUSMU: 3aKOH OOJIBLIMX YUCEIl, METO/IbI
BbIOOPOYHBIX UCCIIEOBAHUI; yMEHUE IPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSAX;

- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHIMHU: TOUKA, IIPSIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKUH yroJl, IBYTPaHHbBIN yroJl,
TPEXTPaHHBIN YIroJl, IEPECEKAOIIHNECs, TapalICIbHbIE U
CKPELMBAIOIIMECS NPSMBIC, TAPAILIEIBHOCTD U MIEPIIEHANKYIISIPHOCTD
[IPSAMBIX U IIJIOCKOCTEM, YIOJl MEXAY IPSIMBIMH, YIOJl MEXAY IIPAMON U
[JIOCKOCTBIO, YIOJI MEKIY IJIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPU
peLeHUH 3a]au U3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE
OIEpUPOBATH NOHATUAMU: MHOTOTPaHHUK, CEUEHUE MHOIOI'PaHHUKA,
[IPaBUJIbHBIN MHOTOIpaHHUK, IpU3Ma, UpaMuia, pUrypa u NoBepXHOCTh
BpallleHus, IWINHIP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CECYECHUS KOHYCa U LIWIMH/PA, NapaJUIeNIbHbIE OCH WJIM OCHOBAHUIO,
CeueHHe 11apa, INIOCKOCTh, Kacarolasics chepbl, IUIHHIPA, KOHYCA;
YMEHUE CTPOUTh CEYEHHE MHOTOTpaHHHKA, U300paXaTb MHOIOI'PaHHHKH,
(UTypBl U TOBEPXHOCTH BpAILlEHHs, UX CEYEHUS, B TOM YHCIIE C TIOMOLIbIO
DIIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATHh CBOMCTBA F€OMETPUUECKUX
buryp, caMocTosITeIbHO GOPMYIHPOBATH OMPEIEIICHHUS U3Y4aeMBbIX
¢buryp, BbLABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX [€OMETPHUUECKUX
¢buryp, 000CHOBBIBATh WJIM OMPOBEPraTh UX; YMEHHUE TPOBOAUTD
KJ1acCUpUKaLKio GUryp mo pa3iMuHbIM IPU3HAKAM, BBITIOIHATh
HE0OXO0IUMBIE JOTIOJIHUTEIbHBIE TTOCTPOEHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TUIOIIAL GUTYPBI, 00bEM

(I)I/Il“prI, BCJIMYHMHA yTJIa, paCCTOAHUC OT TOUYKHU OO IIJIOCKOCTHU, PACCTOSIHUC




MEKTY TIPSIMBIMH, PACCTOSTHIE MEXTy TUIOCKOCTSIMHU, IO cepsl,
[UI0IIAAb TOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCa, HWIUHIPA, 00beM
KyOa, MPSMOYTOJILHOTO MapaieNienunea, MupaMuabl, IPU3MBI,
[UIMHIpA, KOHYCa, [Iapa; YMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB
Moa00HBIX (puryp;

- yMETh CBOOOJIHO OIIEPUPOBATH MOHSATHIMU: ABIKCHHE, TTApAIIICITbHBIN
[ePEHOC, CHMMETPUS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3zoBaHue 1Mo00Us, MOAOOHBIE GUTYPBI, YMEHHUE PACIIO3HABATH
[paBHBIE 1 1TOI00HBIE (GUTYPHI, B TOM YHUCIIE B IPHPOJIE, UCKYCCTBE,
APXUTEKTYpe; YMEHHE UCTIOIh30BATh TEOMETPUYECKIE OTHOIICHHS,
HAXOJUTh T€OMETPUUECKHUE BETUUYMHBI (JUIMHA, YroJl, IUIOIalb, 00bEM)
MpY PEUICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB U U3 PEATbHOM
PKU3HH,

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOPA 110
0asucy, CKaIIpHOE POU3BEICHUE, BEKTOPHOE IPOU3BEICHUE, YTOI MEKITY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPIAMHATHBIA METO.T
IUTSL peNIeHNs] TeOMETPHUYECKUX 3a71ad M 33249 APYTHX yIeOHBIX
MPEIMETOB;

- YMETh MOJEUPOBATh PealibHbIE CUTYAllUU Ha SI3bIKE MAaTEeMAaTHKH;
COCTaBIISITh BBIPAXKECHHSI, ypAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI T10
YCIIOBMIO 3a]1a4i, UCCIIEJ0BATh TOCTPOCHHBIE MOJIENU C UCIIOIb30BAHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pPe3ybTatT; CTPOUTh
MaTeMaTHYeCKUEe MOJEIH C TIOMOIIBIO0 T€OMETPUUECKUX MOHATHH U
BEJIMYNH, PEIIaTh CB3aHHBIE C HUMH MPAKTHYECKUE 33]Ia91; COCTABIISATh
BEPOSTHOCTHYIO MOJIEITh M HHTEPIIPETUPOBATH MOTYICHHBIH PEe3yiIbTaT;
[peIIaTh MPUKIATHBIE 3312491 CPEACTBAMH MaTEMaTHUECKOTO aHAITN3a, B
TOM YHCJIE COIMATBHO-YKOHOMHUYECKOTO U (PU3MYECKOTO XapaKTepa,




- yMEHHE BBIOMPATh MOIXOASAIINA METO AJISl pEIICHHs 3a]a4H; TIOHUMaHHE
3HAYMMOCTH MAaTEeMaTHKH B U3yYCHUH MPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SIBIICHUIT; yMEHIE Paclio3HaBaTh MPOSBICHNE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE,
YMEHUE IPUBOJIUTH IPUMEPHI MATEMATUUECKUX OTKPBITUNA POCCUUCKON U
MHUPOBOM MaTeMaTUYECKON HAYKH

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPE/ICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETAIAN
UH(pOpMAaLUH, U
WH(OpMaIMOHHBIC
TEXHOIOTHH IS
BBIIOJIHEHMS 32134
podecCHOHATbHON
eI TeIbHOCTU

B oGnactu LONEHHOCTH HAYYHOTI'O ITIO3HAHMA:

-c(hopMUpPOBAaHHOCTD MHUPOBO33PEHUS,)
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON NPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYI-OH_ICFO OCO3HAaHHIO CBOCIo MCCTa B
TOJIMKYJIBTYPHOM MHPC;

- COBCpHICHCTBOBAHUC SI3LIKOBOM M YHUTATEILCKOU
KYJbTYPbI KaK CpPCACTBA B3aHMOHeﬁCTBHH MCKY]
JIFOAbMHA YU ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HaquOfI JCATCIbHOCTH,

FOTOBHOCTh  OCYLIECTBJISTH  IMPOEKTHYID U
MCCIIEI0BATEIBCKYIO JeSITeNIbHOCTD
MHAMBUYaJIbHO U B TPYIIIE.

OBnaneHune YHUBEPCAIbHBIMU y4eOHBIMY|

[03HABATEIbHBIMU JCUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueil:

- BJI/IETh HaBBIKAMU MOJY4YEHUs MHPOpMALUU U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHLHO
OCYIIECTBIISITH TTOUCK, aHAIN3, CHCTEMATU3AINIO U
WHTEPIPETAIMIO MHPOPMAITUH PA3ITUIHBIX BUIOB H
(dhopm mpecTaBIeHNS,

- CcOo3/laBaTh TEKCTHl B Pa3IMUYHBIX (hopMaTax ¢
y4eTOM Ha3HaueHHss HHGOpMAIMM U IeJIeBOU

- YMETB ONICpHUPOBATH MIOHATUAMU: palliOHAJIbHAA (bYHKI_[I/IH, IIoKa3arcjibHas

b yHKIHS, byHKIHS, byHKIUSA,
TPUTOHOMETpHUYECKUE (YHKLINHU, OOpaTHble (DYHKIUH, yMEHUE CTPOUTH

CTEIEHHAs JorapumMuyecKas
rpaduKyd M3y4eHHBIX (DYHKIMHA, WCIONB30BaTh TpauKH NPH H3YYCHUU
MPOIIECCOB M 3aBUCHMOCTEH, MPH PEIICHHH 33734 W3 APYTrUX y4eOHBIX
NpeJMETOB W 3aJad W3 peaJbHOM JKM3HHW; BBIpaXKaTbh (QopMyiIaMu
3aBUCHMOCTH MEX]y BETMUNHAMU;

OTIepupOBaThH

YMCThb IOHATHUAMMU

peoOpa3oBaHue,

TOXICCTBO, TOXICCTBCHHOC

YpaBHCHHE, HCPABCHCTBO, CHCTEMaA ypaBHeHI/Iﬁ Hu

HCPABCHCTB, PaBHOCHUJIIBHOCTb ypaBHeHI/Ifl, HCPaBCHCTB U  CHCTCM,

pallMoOHaNIbHBIE,  MpPpAalMOHAJbHBIC,  IOKa3aTelbHbIC,  CTEICHHBIE,
norapu(pMUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI; YMETh pelIaTh yPaBHEHUs, HEPABEHCTBA U CUCTEMBI C TIOMOIIHIO
Pa3IMYHBIX NPUEMOB; pellaTh ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C
mapaMeTpoM; NPUMEHSTh YypaBHEHHs, HEPABEHCTBA, UX CHCTEMBI IS
peLIeHsI MaTeMaTHYeCKUX 3a/]1a4 ¥ 3a/1a4 U3 Pa3IMuHbIX 00JacTell HayKu U
[pEaJbHON KU3HU;

- YMETh CBOOOJTHO OIEPUPOBAThH MOHATHAMU: ABHKEHHE, MTapaJlIeIbHbIN
MepEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
peoOpazoBaHre M0100us, T0J00HbBIE PUTYPBI; YMETh paclio3HAaBATh
[paBHBIE 1 1TOTI00HBIE (GUTYPHI, B TOM YHUCIIE B IPUPOJIE, NCKYCCTBE,
APXUTEKTYpE; YMETh UCIOIB30BATh TEOMETPHUECKUE OTHOIICHHS,
HaXO/UTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJI, IJI0IA/1b, 00BEM)
[pY PELICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB U U3 PealbHOM

PKH3HUA




ayJUTOpUH, BBHIOMpas ONTHMAJIBHYIO (opMmYy

MPCACTABJICHUA U BU3YyaJIU3alluu,

OLICHUBATh  JIOCTOBEPHOCTb, JIETHTUMHOCTH)
MH(pOpManuy,
MOPaJIbHO-3THYECKUM HOPMaM;

- HCIOJB30BaTh CpelcTBA MH(DOPMAIMOHHBIX U

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHM B pPEIICHUN

€C COOTBCTCTBUC IIPABOBLIM U

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17|
OpraHM3allMOHHBIX  33ala4 C  COOJIFOJICHUEM
TpeOOBaHUI SIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,
TUTUCHBI, PECYpCcOCOCpPEKCHHS, TPABOBBIX U
OPTUYECKMX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€301I1aCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHHS W 3allUTHI
nHpopManuu, HHPOPMAIMOHHON OE30MaCHOCTH|
ITUYHOCTH

OK 03 [InanupoBatsb u
[peaTn30BBIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
peINPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaIbHON
chepe, UCTIOIB30BaTh
3HaHMS 110 PUHAHCOBOI
rpaMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX

CUTyalusXxX

B 00s1acti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
-- c()OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
PTHYECKOTO MTOBEICHHS,;

- CIIOCOOHOCTH OIICHUBAThH CUTYAIUIO U TIPUHHMATH|
OCO3HAHHBIC  PEIICHUS,  OPHCHTUPYICh  HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAHHWE JIMYHOTO BKJIaZa B IOCTPOCHUE]
YCTONYMBOTO OYIyIEro;

- OTBETCTBECHHOC OTHOICHUE K CBOUM POJUTEIIAM U

(W) IpyruM 4YjaeHaM CeMbH, CO3JJaHUIO0 CEMbHU HA|

OCHOBE  OCO3HAaHHOTO INPHUHATHS  LIEHHOCTEH

CEMEWHOMN JKH3HH B COOTBETCTBUM C TPAAULIUSIMU
HaponoB Poccuu;

YMETh ONEPUPOBATh IMOHATUSAMH: PALHUOHAIbHBIE, HWPPALMOHAIbHBIC,
[OKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb  ONEPUPOBATh  IOHATUSAMU: CEUEHUE
MHOTOIpaHHMKa, KyO, Mapajulelenuies, Nnpu3Ma, nupamujaa, ¢urypa u
MMOBEPXHOCTh BpallleHHs], LWINHAP, KOHYC, 1ap, cdepa, ceueHus: GpUrypsl
BpalleHNs, TNIOCKOCTh, Kacaromascs chepsl, HIUIMHIPA, KOHYyCA, MJIOMIAb

MMOBCPXHOCTHU NHUPAMHIBI, IMPU3MbI, KOHYCA, HWJIMHApPA, INIOIIAIb C(l)epbl,

MHOT'OI'paHHUK,

00beM KyOa, MPSIMOYTOJILHOTO Mapajulesienuneaa, MUpaMuabl, MPU3MBL,
[VUTHHPA, miapa, yMEHHE W300pakaTb MHOTOTPAHHUKH W

IMOBEPXHOCTU BpalICHUA, UX CCUCHUA OT PYKH, C MMOMOMIIBIO YCPTCIKHBIX

KOHYCa,

HMHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB, YMETH PACIIO3HABATE CUMMETPUTIO
B IIPOCTPAHCTBC; YMCTh pacCliO3HABATh MIPABUJIIBHBIC MHOT'OI'PAHHUKH,




OBnajiecHue YHUBEPCAIBHBIMU  PETYISITUBHBIMU
IeCTBUSAMU:

a) CAaMOOpPraHU3aIus:

- CAMOCTOATEIBHO OCYILIECTBIISATH ITI03HABATEIbHYIO
NesATEIbHOCTD, BBISABJISITH MPOOJIEMBI, CTaBUTh U
hopmyIupoBaTh COOCTBEHHBIC 3a7a4u B
00pa3oBaTebHON JIEATEIbHOCTH M >KM3HEHHBIX
CUTYyalUsIX;

- CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUS
MpOOJIeMBI C Y4ETOM HWMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYaIIUsIM;
CIIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO
[IIUPOKOI SPYAUIIMHM B Pa3HbIX 00JACTSIX 3HAHUM,
[MOCTOSIHHO TIOBBIIIATH CBOM 0Opa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MCIIOIB30BaTh TMPUEMBbI pe(IeKCUU I OIEHKH
CUTYaIlNH, BEIOOPa BEPHOTO PEIICHHUS;

- YMETh OLEHUBATh PHUCKHA M CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

B) SMOILMOHAIBHBIM WHTEIJIEKT, MPEANOIararonii
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIUH, BKJIIOYAIOIIEH]
CTPEMJICHHE K JOCTHKECHUIO LEIU U YCIEXY,
OIITHMHU3M, MHHUITAATABHOCTb, YMEHHE]
TeiicTBOBATh, HCXOS M3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIFOYAIOIIEH CIIOCOOHOCTH ITOHUMATH)
SMOLIMOHAIIBHOE COCTOSIHME JIPYTHX, YYUTHIBATH

- YMETh ONIEPUPOBATH MOHATUSAMHU: IPAMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOPIAMHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAISIPHOE
[MPOU3BEICHUE, YTOJl MEKY BEKTOPaMHU, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA Ha YHCIIO; HAXOUTH C MOMOIILIO0 U3YYCHHBIX (hopMyIT
KOOPAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXKAY ABYMS TOUKAMU




ero  1pu

CIIOCOOHOCTD K COYYBCTBHUIO U COICPCIKNBAHUTIO,

OCYIICCTBJIICHUU KOMMYHUKAIIUH,

- COLIMAJIBHBIX
CIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C IPYTUMHU|
IPOSIBIATL HMHTEPEC U

HAaBBIKOB, BKJIIOYAIOIIUX]

ITFObMH, 3a00THThCA,

pasperiats KOHGIUKTHI

OK 04 DddexturHO
B3aMMO/JICHICTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaH/Ie

FOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
11 CAaMOOIIPE/IEIICHUIO;

-OBJIaJICHUE HaBbIKAMHU yueOHO-
MCCJIEIOBATENILCKOW, MPOEKTHOM M COLMAJIbHOM
NesITeNIbHOCTH;
OByagcHUe

KOMMYHUKATHBHBIMU JIEHCTBUSIMU

YHUBCPCAJIbHBIMHA

0) COBMECTHAsl IeITEIIbHOCTb:
- IIOHUMaTh M WCIOJb30BATh IPEUMYIIECTBA
KOMaHTHOW ¥ MHIMBHyaTbHOIN paboThI;

- TMPUHUMATH I COBMECTHOHM JI€ATEeIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS TIO
ec JOCTHIKEHMIO: COCTaBJIATh IUIaH JACHCTBUM,
[pacrpeesiiTh poJIk C YU€TOM MHEHUN YYaCTHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHOW paboThI;

-  KOOpIWHUPOBAaTH M BBHIMNOJIHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYaJIBHOTO

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

)51

OCYIICCTBIATE IO3UTHUBHOC CTPATCTUUCCKOC]

[MOBE/ICHUE B PA3IMYHBIX CUTYaLUSX, MPOSIBISATH
TBOPYECTBO u BOOOpakeHue, OBITH
MHUIUATUBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJIBHBIMH  PCTYIIATUBHBIMUA

- YMETb OIIEPUPOBATH MOHATUAMU: CITy4alHbIN OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIUYHCIIATH BEPOSTHOCTH C
MCTIOJI30BAHUEM TPAPUUECKUX METO/IOB; IPUMEHATH (HOPMYJIBI CIOKECHUS
1 YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (GakThl U (POPMYIBI TpHU
[PEIIEHNH 3a]1a4; OLIEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITUI; 3HAKOMCTBO
CO CIIy4allHbIMM BEJIMYMHAMH; YMEHHUE NPUBOAUTH IPUMEPHI IIPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

yMeTb CBOOOJHO ONEPUPOBATH MOHATHIMU:

CTENIEHb C LEJbIM
[oKa3aTejeM, KOPeHb HaTypajbHON CTENEHH, CTENEeHb C palMOHAIbHBIM
MoKa3aTesieM, CTETNeHb C JICHCTBUTENBHBIM (BEIIECTBEHHBIM) TIOKA3aTeNIEM,
orapugm gucia, CHHyC, KOCHHYC M TaHT€HC IMPOU3BOJIBHOTO YUCIIA;

- YMETbh CBOOOJIHO ONEpUPOBATh MOHATHUAMU: rpapuK GyHKIUHU, 0OpaTHas
byHKIUSA, KoMIo3uuus GQYHKUUH, JUHEHHass (yHKUWSA, KBaapaTU4yHas
byHKLH, CTeIeHHas byHKLIMsA c EeJIBIM MoKa3aTeseM,
TPUTOHOMETpUUYECKHE  (YHKIMH, OOpaTHble  TPUTOHOMETPUYECKHE
(dyHKLMY, TIOKa3aTenbHas U Jorapupmuyueckas QyHKIMU; YMETb CTPOUTH
rpaduKy GYHKLUH, BBITOIHATE MpeoOpa3oBaHus rpauKoB GYHKIUII;

- YMEeTh HCIIOJIb30BaTh I'paduku (GYHKUUH JUIsT M3y4eHHs IMPOLECCOB U
3aBHCUMOCTEH MPH pElIeHUH 3a/1a4 U3 APYrHX y4eOHBIX MPEIMETOB U U3
pealbHOW  JKM3HW; BBIpaXaTh (OpMyJaMH  3aBHUCUMOCTH  MEXIY)|
BEIIMYNHAMU;

- CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: YETHOCTD (DYHKIIUH, TIEPHOIMIHOCTH,
byHKIIH, byHKIHIH, byHKIUH,

OrpaHU4YCHHOCTD MOHOTOHHOCTbD

EeICTBUSIMU:




) IpUHATHE ce0s U APYTUX JIIOJCH:

- IPUHAMATh MOTHUBBI U APTYMEHTHI IPYTUX JIIOACH
[IpY aHAJIN3€ PE3y/IbTATOB JAESITEIbHOCTH;

- IPU3HABATh CBOE IPABO U IIPaBO JPYIUX JIIOJAEH
Ha OIIHOKH;

pa3BHUBATb CIIOCOOHOCTH ITOHMMATh MUDp C
ITO3UIHUU APYIrOTro YCJIOBCKA

PKCTpeMyM (QyHKIHH, HanOOoJIbIliee U HAMMCHbINEE 3HAYCHUsT (YHKITUH HA
[IPOMEXKYTKE; YMETh MPOBOIUTH HCCIIEA0BaHNE (YHKITUY;

- YMETh HCIIOJIB30BATh CBOMCTBA M rpaUKu PYHKIIMH TSI pEIICHUS
YpaBHEHHUI, HEPABEHCTB U 33124 C apaMeTpaMu; U300pakaTh Ha
KOOPJWHATHOH IJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHHI, HEPAaBEHCTB
U X CHCTEM

OK 05 OcymiecTBisTh
YCTHYIO U TUICHMCHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBEHHOM
s13p1ke Poccuiickoi
Denepaluu ¢ yueTom
0COOEHHOCTEH
COLIMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTA

B o0nacTh 3CTETHYECKOro BOCIIUTAHUS:

9CTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYad

DCTCTUKY 6I)ITa, HAaYy4YHOTO MW  TCXHHUUYCCKOI'Q

TBOpPYECTBA, CIIOPTA, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCHPUHUMATH pPA3JIMYHbIC BUJIbI
MCKYyCCTBa, TPaAULMd M TBOPYECTBO CBOEr0 M|
PYrux OILYIATh
BO3/EHCTBUE UCKYCCTBA;

HapoJO0B, AMOLIMOHAIBHOE]
- YOeXJIEHHOCTh B 3HAQUMMOCTH JJISl JIMYHOCTU U
00111eCTBA OT€YECTBEHHOI'O U MUPOBOT'O HCKYCCTBA,|
DTHUYECKHUX KYJIbTYPHBIX TPaJAULMN U HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIPAKCHUIO B Pa3HBIX BUIAX

MCKYCCTBA, CTPCMJICHUC TIPOABIISITE KauCCTBA
TBOp‘ICCKOfI JIUYHOCTH,
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA

KOMMYHI/IKaTI/IBHBIMI/I HeﬁCTBHﬂMHI

a) oOmeHue:

- OCYULIECTBJIATh KOMMYHMKAIIMM BO BceX cdepax
PKU3HMU,

- pacro3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHHUS,
MOHUMATh  3HAYEHUE

- YMETh OIEPUPOBATH MOHATUSMH: CpeAHee apudmMeTHueckoe, MeIHaHa,
HauOOoJIbIlIee U HAaUMEHBIIIEE 3HAUEHUs, pa3Max, JUCHEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
MH(OpPMAIKIO, IPEJCTABICHHYIO B TaOJMIax, Ha AHarpammax, rpadukax,
OTPa’KAIOIYI0 CBOWCTBA PEAIbHBIX IIPOLIECCOB U SBJICHUM; NPEACTABIATH
MH(pOPMAaLINIO [OMOILI0  Ta0JIMILL HCCIIEI0BATh
CTAaTUCTHUYECKUE JaHHblE, B TOM 4YHCJIE C IMPUMEHEHHEM Trpaduyeckux

C H  adarpamm;

METO0B U 3JICKTPOHHBIX CPEJICTB;
- yYyMETb ONEpPUPOBATH IMOHATUAMM: TOYKA, INpsMast, IUIOCKOCTb,
[IPOCTPAHCTBO,  JABYTPAHHBIM  yroJl,  CKPEIIMBAIOLIMECS  IPSMBIE,

MMapaJUICIbHOCTh U IEPIEHIUKYISAPHOCTh NPSIMBIX M IIOCKOCTEW, YroJl
MEXIY MPSMBIMU, YTOJ MEXIY HIPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY]|
[JIOCKOCTSIMHU, PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHUE MEXKIY)|
[IPSAMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSAMU;

- YMETh MCIIOJIb30BaTh MPH PEILICHUH 33j1a4 U3yYeHHbIE (DAKThI U TEOPEMBI
[UIaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro
MUpa

COoMaJIbHBIX 3HaKOB,




pacrio3HaBaTh  MPEANOCBUIKM  KOH(IUKTHBIX
CUTyalui U CMATYATh KOH(IIUKTHI,
- Pa3sBEpPHYTO U JIOTUYHO M3J1ararb CBOK TOYKY]

3PCHHA C UCITOJIB30BAHUCM S3BIKOBBIX CPCIACTB

OK 06 IIposiBasiTh
rpak 1aHCKO-
[MaTPUOTUYECKYIO
[MO3ULIMIO,
IEMOHCTPUPOBATH
0OCO3HAHHOEC ITOBCACHHEC
Ha OCHOBE
TpaJUIIMOHHBIX
00I1IeYEIOBEYECKUX
[IEHHOCTEH, B TOM
YUCIIE C YUYETOM
rapMOHM3AIUN
MEKHAIIMOHAIBHEIX U
MEXPETUTHO3HBIX
OTHOIIICHUH,
[IPUMEHATH CTaHIaPThI
QHTUKOPPYIIIMOHHOTO
[MOBEIACHMS

OCO3HaHHWE  OOYy4YalIIUMHUCA  POCCUICKOM]
pa)x/1aHCKON UACHTUYHOCTH;

Pa3sBUTHEC

BHYTpPEHHEMH

JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi

LECJICHAIIpaBJICHHOC

TTO3HUIINH JIJMYHOCTH Ha OCHOBC

Denepaunu,
KYJIbTYPHBIX TpaauIlui, (POPMUPOBAHUE CHUCTEMB]]

HCTOPUUYCCKUX MW  HAIUMOHAJIBHOA

SHAYMMBIX LEHHOCTHO-CMBICIIOBBIX  YCTAHOBOK,
AHTUKOPPYIIIIUOHHOI'O MHUPOBO33PCHUA,

[PaBOCO3HAHUS,  JKOJOTUYECKOW  KYIBTYpHI,
CIIOCOOHOCTH CTaBUTH IEJIU U CTPOUTD KUZHECHHBIE
[JIaHBI,

B yacTu rpa)k1aHCKOTO BOCTIUTAHHUS:

- OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB WU
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TTPABOTIOPSIIKA;
TPaJUIIMOHHBIX

TFYMAaHUCTHYCCKUX

NIPUHSATHE
00III€UETIOBEYECKUX
IEeMOKPAaTUYECKHUX IIEHHOCTEH;

TOTOBHOCTh  TPOTHUBOCTOSITH

HanmMOHAJIbHbIX,
41
- nacoJIOrnnu

DKCTpeMH3Ma,  HalMOHANu3Ma,  KceHodoOouw,
TUCKPUMHHAIINK TI0 COIHATIBHBIM, PEIIMTHO3HBIM,
[PACOBBIM, HAIIMOHAJILHBIM TIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B
WHTEpecax rPaKIaHCKOro 00IIecTBa, y4acTBOBATH

B B 00meoOpa3oBaTeIbHON

- YMETh ONIEPUPOBATH MOHATUAMU: NPSIMOYTOJIbHASL CUCTEMA KOOPIUHAT,
KOOPJIMHATBI TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAJISIPHOE U
BEKTOPHOE IIPOU3BEACHUS, YTOJI MEKIY BEKTOPAMH, CYMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C ITIOMOIIBIO U3YYEHHBIX
(opMyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS
TOYKAMU;

-yMeTb BBIOMPATH MOAXOIAIINN H3yYSHHBIH METOJI U PEIICHHS 3a]a4H,
pacrno3HaBaTh MaTeMaTH4ecKue (PakThl U MATEMAaTUYECKUE MOJIENIU B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX, B UCKYCCTBE; YMEHHUE MMPUBOIUTD
[MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUHMCKON U MUPOBOU
MaTEeMaTUYeCKON HayKH.

- YMETbh OIIEPUPOBATH IMOHATUAMMU: CIIYHalHBINA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTD CIy4aitHOrO COOBITHSI; YMETh BBIYUCIIATD
BEPOATHOCTH C UCIOJIb30BaHUEM TpaUUECKUX METOJIOB; IPUMEHSATh
(OpMyJIbI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(akThl 1 GOPMYJIBI IPU PELICHUH 33a4; OLEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YalfHBIMHU BETMUMHAMM; YMEHUE
[IPUBOANUTH PUMEPHI IPOSIBIEHUS 3aKOHA OOJBIIMX YMCEl B IPUPOIHBIX U
0OI11eCTBEHHBIX SBICHUAX

CaMOYIIPpaBJICHUH




OpraHu3aluu u JETCKO-FOHOILIECKUX
OpraHMu3aLusX;

- YMEHHME B3aUMOJEHWCTBOBAaTh C COLUAIbHBIMY
MHCTUTYTaMH B COOTBETCTBUU C UX (QYHKLIHUSMHU H
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMaHUTapHOM M BOJOHTEPCKOU
NesATEIbHOCTH;

[MaTPUOTHYECKOTO BOCIIUTAHUS:

- C()OPMHPOBAHHOCTh POCCUHCKOW T'pakIaHCKOU
MCHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K CBOEMY]
HapoJy, UyBCTBAa  OTBETCTBEHHOCTH  IEpE]
PonuHoI, ropaocTu 3a cBOM Kpai, cBoro Ponuny,
CBOM S3bIK U KYJbTYpPY, IPOLUIOE M HACTOSIIEe
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LEHHOCTHOE OTHOLIEHHWE K TIOCYIAapCTBEHHBIM|
CUMBOJIaM, HCTOPHUYECKOMY M  IMPUPOJHOMY]
HacJeIuI0, NaMITHUKAM, TpaJulusM Hapoa0B
Poccun, noctmwxkenusm  Poccum B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- uaeiiHas  yOeXJEeHHOCTb, T'OTOBHOCTb K
CIIy>KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTH
3a ero cynp0y;

OCBOCHHBIE  OOYYAIOLIUMHCS  MEXIPEAMETHBIE
MOHATUS U YHHUBEpCAIbHbIE yueOHble JeicTBUA
(peryisTUBHBIE, II03HABaTENbHBbIE,
KOMMYHHKATHUBHBIE);

- CHOCOOHOCTP  MX  MHCIOJNB30BaHUS B
[MO3HABATEJIbHOW W COLMAJIbHOM  IPAKTHKE,
FOTOBHOCTh K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO

1 OCYIECTBICHHIO Y4eOHOH  JeATENbHOCTH,




yueOHOT0 v

Caarorn4yCCKuMun pa60THI/IKaMI/I " CBCPCTHUKAMU,

OpraHu3aIu COTPYIHMYECTBA
K VyYacTHUI0O B TIOCTPOCHUU WHIUBUIyaTbHOU
00pa3oBaTEeNbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-

K CCIIEI0BATENILCKOM, MPOEKTHON U COIMATIbHOM
eITEIbHOCTU

OK 07 CogeiicTBoBath
COXPaHEHHIO
OKpY>Karolleu Cpeibl,
[pECypCcOCcOepeKESHUIO,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMara,
[TPUHIIUIIBI
OCPEIKITUBOTO
IPOM3BOJICTBA,

b dexTuBHO
IeliCTBOBATH B
UpE3BBIYAHBIX
CUTYaIUsIX

- HE NPUHUMATh JEHUCTBUS, NPUHOCAIINE BpEN
OKpY>Kalollel Cpele;

- YMETh TIPOTHO3HPOBATH  HEOJIArONPUSATHBIC
PKOJIOTUYECKHUE TOCICACTBUS TPEANPUHUMAECMBbIX|
e CTBUM, IPEAOTBPAILATh UX;

- pacCLIMPUTh OMBIT AEATEIBHOCTH 3KOJIOIMYECKON
HaIpaBJICHHOCTH;

- paspabarbiBaTh IJIAH pELICHUS MPOOIEMBI C
YIETOM aHajiM3a HMMEIOIIUXCS MaTepUAIbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBJISATh  LEJCHANPABICHHBIA  IOUCK
[epeHoca CpelIcTB U crnocoOOB JEHCTBUS B
poeCCHOHATILHYIO CPEY;

- YMETbh NIEPEHOCUTh 3HAHUS B MTO3HABATENIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- IpeaaraTb HOBbIE MPOEKTHI, OIIEHUBATH HJIEH C
[MO3UILINH HOBU3HBI, OpUTHMHAIBHOCTH,
[MPaKTUYECKON 3HAYNMOCTH;

- JlaBaTh OIIEHKY HOBBIM CHTYallUsiM, BHOCHTH
KOPPEKTUBBI B

JCATCIIBHOCTD, OLICHNBATh

COOTBCTCTBHEC PE3YJILTATOB LCIIAM

- YMEThb OINEpPHpPOBATh MOHATUSMH: (YHKIUS, HENpepbIBHAS (QYHKLHS,
MPOM3BOIHAS, TIEPBOOOpA3HAasi, ONPEIeIEHHBI HHTETPAJl; YMETh HaXOAHUTh

[IPOM3BOJHBIE  DJEMEHTAPHBIX  (QYHKUMHA, HCIONb3ysd  CIpPaBOYHbIE
MaTepHalibl; MCCIeNOBaTh B NPOCTEHIIMX Cioydasx (QyHKOUM HA
MOHOTOHHOCTb, HAaXOJUTh HauOOJbIIME M HAUMEHbIINE 3HAYCHUS

GbyHKIMI; CTPOUTh rpaUKU MHOTOWIEHOB C MCHOJIb30BAaHUEM amnmapara)
MaTEeMaTHYECKOTO aHalIn3a; IPUMEHSITH MPOU3BOIHYIO MPU PEIICHUH 3a7a4
Ha JBIDKEHHE, pelarh MPAaKTUKO-OPUCHTUPOBAHHBIC 3aJa4yd  HQ|
HaI/I6OJII)HH/Ie W HAMUMCHBIINEC 3HAYCHH S, Ha HAXO0XKIACHHUEC nyTH, CKOpOCTI/I nu
YCKOPEHUS;

- YMGTB OnepI/IpOBaTI) IIOHATUAMU. OIBUKXCHHUC B HpOCTpaHCTBe, HOI[O6HI>IC
(burypst mIontaaei
MOBEpXHOCTEH 1 00HEMOB NOTIOOHBIX (DUTYp MPHU PEUICHUH 3a/1a4;

- YMETh BBIYHUCIISATH TEOMETPUUECKUE BETUUUHBI (JTTMHA, YTOJI, TUTOIIA/lb,
00BeM, MITOMIAb TOBEPXHOCTH ), UCTIONB3YsI U3y4eHHBIE (DOPMYIIBI U

MCTOAbI

B IMPOCTPAHCTBC, HCIIOJIB30BaTh OTHOIICHHEC




[1K 4.3. Bectu - OCYLIECTBJIATH  LEJICHAINPABICHHBIN  IOUCK|- YMETh CTPOUTH rpaduKku GyHKIIHH, XapaKTePU3YIOIIUX padoTy

OTYETHYIO [IepeHOCa CPEICTB M CHOCOOOB  ACHCTBHS  BiyjeKTpHUECKOrO H IEKTPOMEXaHHIECKOT0 060PY10BaHHS
AIOKYMCHTAIIHUIO T10 NPO(ECCHOHATLHYIO Cpeny; -yMeTb OLIEHUBATh CyMMapHOE BO3JICHCTBHE BCeX (PaKTOPOB Ha paboTy
HCIIBITAHUAM CJIOKHOI'O |- YMCTh NNEPCHOCUTL 3HAHWSA B IMO3HABATCIIbBHYIO U

000pyIOBaHUS
DIICKTPUYECKOTO U [PAaKTHYECKYIO 00IaCTH KU3HEACITEIIbHOCTH;

DIIEKTPOMEXaHHYECKOTO - YMCTb paCCUHUTHIBATh XapaKTCPUCTUKU, U3SMEPCHHUE KOTOPHIX HE

000pyIOBaHUS C
DIIEKTPOHHBIM - YMETb NMPEACTABIATH HATJISAHO PE3YyIbTaThl HCIIBITAHUH B BUIE€ TAOIUI] U

YIIPABJICHUCM rUCTOrpaMm

BO3MOXXHO, METOJaMH MaTEMAaTHYCCKOI'O aHAJIM3a




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

JUCIHUIITIUHBI
2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl

O0BbeM yacoB

O0bem 00pa3oBaTeJIbHOM NPOrPaAMMBbI M CHUIIJIMHBI

280

BO B3aMMOJICHCTBHH C TPENOJIaBaTEIeM 280
OCHOBHOe co/Iep:KaHue: 252
TEOPETHYECKOE 00yUeHne 196
NPAaKTUYECKHUE 3aHATHS 56
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE 14
NMPUKJIATHOTO MOTYJIfA):

TEOPETHYECKOE 00yUeHne 10
MPAKTUYECKHUE 3aHSTUS 4
KOHCYJIbTANH 2
IIpomeskyToyHas aTTecTalMs POBOAUTCH B hopme

IKk3amMeHa cemectp 1 6
IK3aMeHa ceMecTp 2 6




2.2. TemaTnueckuii IVIaH U coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHO M CUMIIJIMHBI

HaumeHnoBanue Coaep:xanue yueOHOro Mmarepuasia u ¢opMbl OpraHu3anuu O0bem | ®opmupyemble
pa3/1ei0B U TeM AeITeJIbHOCTH 00y4aloluXcs 4yacoB KOMIIEeTEeHIIUH
1 2 3 4
Pazngen 1. YpaBHeHusi 1 HEPABEHCTBA
OcHoBHOe coJepKaHue:
Tema 1.1 Beenenune | ConmeprkaHue yueOHOTO MaTepHaa. OK-01, OK-02,
B TUCHUIUTUHY 1. Maremaruka B HayKe, TEXHUKE OK-03, OK-04,
2 .MareMaTuka B 9KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHSX 2 OK-05, OK-06,
3.MaremaTHKa B IPaKTHYECKOM IeATEeIbHOCTH OK-07
4. lenu u 3a1a4u U3y4eHHs] MAaTEMaTUKU [IpU 0CBOeHUH crienuaibHocTeit CI10
Tema 1.2 Copepxanne yueOHOro MaTepuana;
[Ipeobpa3zoBanue 1.BeiBo pOpMyYIT COKpPAIIEHHOTO YMHOKEHHUSI 2
anrebpanvecKux 2. [Ipeo6GpazoBaHue YHCIOBBIX BBIPAKEHHM ¢ MpUMEHEHHEM (HOPMYI COKPAIIEHHOTO YMHOXKEHUS
BBIPOKCHHUN 3. [IpeobpazoBanne OYKBEHHBIX BBIDAKEHUH C MPUMEHEHHEM (DOPMYIT COKPAIIEHHOTO YMHOKEHUS
Tema 1.3 Jluneiinbie | ConepkaHue yd4eOHOTro MaTepuaa.
YpaBHEHMUS, 1. Perenne nuHeiHbIX ypaBHeHU. V3ydeHne cBONCTB U MOCTpoeHUe rpaduka JuHeHHoM GpyHKInn
nuHelinas QyHkuMs, | 2. OCHOBHbIE NPHEMBI PEIICHUS JMHENHBIX YPaBHEHHUI (Pa3lioKEHUE HA MHOKHUTENH, TOJCTAHOBKA, 2
e€ rpaduk rpajuyeckuii MeTox)
3. PaBHOCWJIBHOCTB ypaBHEHUI
Tewma 1.4 JIuneitneie | ConepkaHue yueOHOTO MaTepHaa:
HEPABCHCTBA U UX 1. PemieHne nuHEHHBIX HEPABEHCTB
CHCTCMBI 2. PaBHOCHJIBHOCTD HEPABEHCTB, CUCTEM 2
3. OcHOBHBIE IPUEMBI PEIICHUS TUHEUHBIX HEPABEHCTB (Pa3I0KeHNEe Ha MHOKUTENH, rpapuuecKuit
MeTO). MeTo1 MHTEepBaJIOB
Temal.5 Cucrembl Coneprxanue yueOHOro MaTepuaa:
JMHEHHBIX 1.Pemnienuie cuctem JTMHEWHBIX YpaBHEHUN
HEPABCHCTB 2.OCHOBHBIE IPUEMBI PEIICHHUS JTMHEHHBIX HEPABEHCTB (Pa3yioKeHHE Ha MHOXKHUTEIH, TpadUIecKuii 2
MeToa). MeToa HHTEepBaioB
Tema 1.6 Cucremsl | ConepxaHue yueOHOTO MaTepHaa:
JINHCHHBIX 1. Pemienne cucreM JIMHEWHBIX YPaBHEHUH BTOPOTO MOPSIKA
. > > 2
YpaBHCHUH 2. Meroapl pelIeHUsl CUCTEM JIMHEHHBIX YpaBHEHMH (IIOJICTaHOBKA, alreOpamdyeckoe CIOXKEHHE,

rpaduuecKuit MeTon)




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AesITeJIbHOCTH 00y4aIoIHNXCs 4acoB KOMIIeTEeHI[UHN
1 2 3 4

[IpakTnueckoe 3austue 1: «Penienre ypaBHEHU, HEPABEHCTB U KX CUCTEM» 2

Tema 1.7 | Coneprxanue yueOHOTO MaTepuaa:

WppanuoHansHbie 1. MNoHATWE MPPALMOHA/bHbIX YPAaBHEHW 2

ypaBHEHUS 2. OCHOBHble NPUEMbI PeLIeHWs UPPALMOHAIbHbIX YPaBHEHU

Tema 1.8 Copepxanrie yaeOHOr0 MaTepuaa;

HppanuonansHbie 1. TMoHATME MPpPaLMOHAIbHbIX HEPABEHCTBA 2

HEpaBEHCTBA 2. OCHOBHble NPUeMbl peLeHs MPPaLMOHabHbIX HEPaBEHCTB

KonTpoJs no pazaeny 1. [Ipaktuueckoe 3anarue 2: «PenieHne ypaBHeHUH U HEPABEHCTBY» 2

Pasznea 2. Pa3zBuTHEe NOHATHSA 0 YHCIE

Tema 2.1 Lensie u | Conepxkanue yueOHOTro Marepuaa: OK-01, OK-02,

panyoHalbHbIE 1. BoinonHeHye apu(pMeTHUECKHX JeHCTBUI Hajl LEIbIMHE M PALMOHATLHBIMH YHCIIAME 9 OK-03, OK-04,

qucia 2. HaxoxeHue NpubIIKeHHbIX 3HAYEHUH BEeTNYMH OK-05, OK-06,
3. HaxoxeHne norpenHocTel BEIYUCICHHH OK-07

Tema 2.2 | Conepxanue yueOHOTO MaTepuaia

JIeCTBUTEIIbHBIC 1. [IpeacraBieHne NEPUOINICCKUX APOOEH B BUIC OOBIKHOBEHHBIX IPOOCH 2

qnucia 2. IlpnbnmkeHHbIe BRIYUCICHUS

Tema 2.3 | ConepxaHue yqueOHOro MaTepuaa;

KommnekcHbie 1.IloHsiTHE M CBOMCTBA KOMIUIEKCHBIX YHCEN 2

qucia 2.JIeficTBUS C KOMIJIEKCHBIMM YUCJIaMHU B ainredpanyeckoit popme

KonTpoJs no pasaeny 2. [Ipaktuueckoe 3anarue 3: Pemenue 3a1a4d Ha TeMy «BrIinoiHeHNE NPUOIMKEHHBIX BBIYHCICHUN 2

Pa3nes 3. ®yHKuuHU, UX CBOMCTBA M rpaguKu

Tema 3.1 ®dynkuuu | ComeprkaHue yueOHOro Marepuana: OK-01, OK-02,

U UX TpaduKu 1.0061acTh onpesieneHuss U MHOXKECTBO 3HaUYEHUH QPyHKINU, TpadUKH 5 OK-03, OK-04,
2. CriocoOs1 3amanus QyHKITHI OK-05, OK-07
3. I[TocTpoenne rpadukoB PyHKIUH, 3aJaHHBIX PA3TUYHBIMH CIIOCOOaAMHU

Tema 3.2 CgoiictBa | Comeprkanue yueOHOro Marepuana:

byHKINMA 1. MOHOTOHHOCTb U OTPaHUYEHHOCTH (PYHKITHI
2. YeTHOCTb U HEYETHOCTbh, IEPUOJIUYHOCTD (PYHKIIHIMA 2
3.06patHble pyHKIMH

[Ipaktuueckoe 3anstue 4: «Haxoxaenue obiactu onpeneneHus GyHKIIUU U 0OpaTHOW PYHKITUN 2




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4
Tema 3.3 | Conepxanne yueOHOTO MaTepuana
ITpeoGpa3oBanue 1. Bemmosinenue nmpeodpazoBanuii rpagukoB (MapauieabHbBIN IEPEeHOC)
rpapukoB 2. CuMMeTpusl OTHOCUTEIILHO OCEMl KOOPAMHAT U CUMMETPHSI OTHOCUTENIBHO Hayaja KOOpAWHAT 2
3. Pactspkenue u cxxarue rpaduka BIOIb OCEH KOOPAHMHAT
Kontpoas no pasaeay 3. [Ipaktudeckoe 3anstue S: «MccnenoBanue cBONCTB QyHKITHID 2
Pa3znea 4. Kopuu, crenenu u Jjorapudmsi
Tema 4.1 Kopuu u | Conepxkanue yueOHOro Marepuaa. OK-01, OK-02,
CTETIEHU ; IéOpHI/I HaTypaianoﬁ CTEINEHH M3 YHCclla U UX CBOMCTBA , OK-03, OK-04,
. Crenenu c IeCTBUTENIbHBIMU IOKA3aTEISIMU - -
3. CBoiicTBa CTENEHH C JIEHCTBUTEILHBIM I1I0KA3aTEIEM OK-05, OK-07
4. [loHsTHE CTENEHU C pallMOHAJIbHBIM [IOKA3aTEJIEM U €€ CBOWCTBA
Tema 4.2 Crenennas | Conepsxkanue ydeOHOTO MaTepuaa:
byHKIUS 1. UccnenoBanne QyHKIIUN 5
2. [loctpoenue u urenue rpagukoB QyHKITHI
3. CBoiicTBa cTeneHHON (GyHKIUU
Tema 4.3 | Coneprxanue yaeOHOro MaTepuaa;
[ToxazarenbHast 1. MccnenoBanue pyHKIUU 5
Gynkms 2. IlocTpoenue u uyteHne rpadukoB QyHKINUN
3. CpoiicTBa noka3arenbHON QyHKIMH
[Tpaktuyeckoe 3anstue 6: «Ilocrpoenue rpaukoB MoKazaTeNIbHON (QYHKIIMU U UX HCCIEIOBAHUE 2
Tema 4.4 | ConeprxaHue yueOHOro MaTepuana:
[TokazarenbHbie 1. OcHOBHBIE PUEMBI PEIIEHNS YPaBHEHUN 5
YpaBHEHUSA 2. OCHOBHBIE IPUEMBI pEIIEHUS] HEPABEHCTB
3. Ucnonp3oBanue cBOMCTB U rpadukoB PyHKUIMN AJis pellieH!s] ypaBHEHUI U HEPaBEHCTB
Tema 4.5 Coneprxanue yueOHOro MaTepuaa:
IToka3aTenbHbIE 1. OcHOBHBIE IPUEMBI PEIlIeHUs] HEPABEHCTB 2
HEPABCHCTBA 2. Vcrionp30Banme CBOMCTB M rpadukoB QYHKINHN TS peTICHHsI HEPABEHCTB
Tema 4.6 Cucremsl | CopeprkaHue yueOHOro Marepuana:
[I0Ka3aTeJIbHbIX 1. Penienue cuctem ypaBHEHHH 2

2. MeTtoasl peHICHUSA CUCTCM




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4
YpaBHEHUH U 3. Pemienue cucreM HepaBeHCTB
HEPaBEHCTB
[Tpaktuyeckoe 3anstue 7: «PelieHne noka3arelbHbIX YPaBHEHUH, HEPABEHCTB U UX CHCTEM» 2
Tema 4.7 Jlorapudm | Cogeprkanue yaeOHOro Marepuana: 5 OK-01, OK-02,
qHCIIa. CroiictBa | 1. OCHOBHOE JIOraprU(PMHUECKOE TOXKIECCTBO OK-03, OK-04,
norapudmoB 2. CpoiicTBa jorapuhMoB - -
3. IlpeoOpa3zoBanue gorapupMUIECKUX BBIPAKESHUH 0105, 0107
Tema 4.8 ITpaBuiia Copepxanne yueOHOro MaTepuana;
JecTBHil ¢ 1. IlpaBuiia neiicTBwmii ¢ jorapudmMamu 2
norapudmamu 2. [IpeobpazoBanue JJorapuMUIECKUX BHIPAKCHUMA
Tema 4.9 Copepxanue yueOHOro Marepuaa;
JecaTuynelii 1 1. JlecaTnuHble M HaTYypaJbHbIE JOrapu(MbI 2
HaTypaIbHBIH 2.IlpumeHeHue CBOMCTB JIoTapu(MOB [Tl pelIeHHsI BRIPAXKEHUH C Jorapupmamu
jorapudmbl
Tema 4.10 Ilepexon | Conepskanue yueOHOTO MaTepuaa:
K HOBOMY 1. Ilepexox kK HOBOMY OCHOBaHMIO. PopMyIia repexoia 2
OCHOBAHUIO 2.IIpeoOpa3oBaHue J0rapuPMUUECKUX BbIpAKEHUN
norapupma
[IpakTuueckoe 3andarue 8: «lIpeodpazoBanue orapupMUIECKUX BHIPAKEHUI 2
Tema 4.11 Coneprxkanue yueOHOro MaTepuaa:
Jlorapupmuueckas | 1. MccnenoBanue QyHKIUU
yHkus 2. IlocTpoenue u yTeHue rpadukoB GyHKIUN 2
3. CoiicTBa sorapudMudeckoit QyHKINU
Tema 4.12 Coneprxanue ydeOHOro Marepuana;
Jlorapudmuueckue | 1. Pemenne mpocteiinmx Jiorapu)MUISCKUX YpaBHEHHI 9
YPaBHEHHUA 2.Pemienne MeTO1I0M MOTEHIIUPOBAHUS JOTapU(PMHUUECKIX YpaBHEHUHN
3. Pemmenne MeTozioM JiorapuMupoBaHus Torapu(MUIECKUX YPAaBHEHHI.
4. Vicnonb30BaHue CBOMCTB U rpadukoB (GYHKIMH ISl pelIeHus] ypaBHEHHH
Coneprxanne y4eOHOT0 MaTepurana; 5

1. OcHoBHEIE IMPUCMBI pCHICHUA HCPABCHCTB




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4

Tema 4.13 2. Micionb30Banue CBOMCTB M TrpauKoB (QYHKIMIA JJIs pEIIeHUs] HEPAaBEHCTB

Jlorapudmuueckne | 3.PenieHre CUCTEM JOrapuPMUUECKUX YPABHCHUI U HEPABEHCTB

HEPABEHCTBA

[IpakTuyeckoe 3ansaTue 9: «Pemenne norapuMUIecKiX ypaBHEHUH, HEPABEHCTB U UX CUCTEM) 2

KonTtpoJun no pasaeny 4. Pemienne 3a1a4 o teme «KopHu, cTeneHu u jorapudMb» 2

Pazngea S. OCHOBBI TPUTOHOMETPHUH

Tema 5.1 Papgnannas | Conepkanue ydeOHOTO MaTepuaa: OK-01, OK-02,

Mepa yria 1. TlonsTue paguaHHON MEpHI yriia 5 OK-03, OK-04,
2. CBs13b I'palyCHON MEpHI € paJIuaHHOU OK-05, OK-06,
3. 306paxenHne yriaoB BpallleHHs] HA OKPYKHOCTH OK-07

Tema 5.2 Cunyc, | Conepxanue yd4eOHOTro MaTepuaa.

KOCUHYC, TaHreHc u | 1. @opMynupoBaHue ONpeesIeHnid TPUTOHOMETPUYECKUX (DYHKIMN YMCITIOBOTO apryMeHTa 5

KOTaHTCHC YHCIia 2. 3HaKU TPUTOHOMETPUYECKHX (DYHKIUI YMCIOBOTO apryMeHTa
3. 3aBUCUMOCTD MEXy (PYHKIIHSIMH OJTHOTO apryMeHTa

Tema 5.3 OcnoBuble | Conepskanue yd4eOHOTO MaTepuaa:

TPUrOHOMETpHYECKH | 1 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 2

€ TOX/IeCTBa 2 CBsA3b MEXKIY CHHYCOM M KOCHHYCOM OJIHOTO yIJla

Tema 5.4 ®opmynsr | ConepxaHue yueOHOTO MaTepHaa:

[IPUBEACHUS 1. N3ydyenue popmyn npuBeaeHUs 2
2. IlpeoOpa3oBaHe TPUTOHOMETPUUYECKUX BbIpRKEHUH 110 popMysiaM pUBEIECHUS

Tema 5.5 @opmynsl | ConepkaHue yueOHOTO MaTepHaa:

CHUHYCa, KOCHHYCa 1. M3yuenue ¢popmMya cI0KEHHs U BBIYMTAHUS CHHYCA M KOCHHYCa 5

CYMMBI ¥ pasHOoCcTH | 2. [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKESHHUN TI0 (POPMYIIaM CIIOKEHUS

JIBYyX YTJIOB

Tema 5.6 @opmyiibl Coneprkanne y4eOHOro MaTepuarna:

TaHT'€HCa U 1. 3yuenne ¢popmMys CI0KEHHS U BBIYMTAHUS TAHT'€HCA M KOTAHTeHCa

KOTaHTCHCa CYyMMbI 2. [IpeoOpazoBaHye TPUTOHOMETPUYECKIX BBIPAKEHHH 10 (hOpMyIIaM CI0KESHUS 2

Y Pa3HOCTH JIBYX

YTJIOB
Copepxanrie yaeOHOT0O MaTepuana; 2




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
! 2 3 4
Tema 5.7 @opmynsl | 1. U3ydenue popmyn ABOHHOTO apryMeHTa
JIBOMHOTO 2. IlpeoOpa3oBaHie TPUrOHOMETPUUYECKUX BbIpaXKEHUH 110 (popMyiaM IBOMHOI0 aprymeHra
apryMeHrTa 3. Pemiennie ypaBHeHHH, HCTIOIB3YSI (POPMYITBI TBOMHOTO apryMeHTa
Tema 5.8 ®opmynsr | ConeprkaHue yueOHOTO MaTepHaa.
IIOJIOBUHHOT'O 1. VI3y4yeHue ¢popMyI NOJOBUHHOTO yIiia 5
aprymeHra 2. IlpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUH 110 (popMyIiaM MOJIOBUHHOTO apryMeHTa
3. Pemienue ypaBHeHUH, UCII0JIb3Ysl (POPMYJIbI TOJIOBUHHOTO apTyMEHTa
Tema 5.9 Copepxanue yueOHOro Marepuaa;
[TpeoOpa3oBanue 1. IIpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKHX (DYHKLIUH B IPOU3BEICHHUE
IPOCTEUIINX 2. IlpeoOpa3oBanue MPON3BEICHHUS TPUTOHOMETPUIECKUX (PYHKIUH B CYMMY 2
TPUTOHOMETPHUYECKH | 3. BrlpaxeHHE TPUTOHOMETPUIECKUX (PYHKIUI Yepe3 TAHTCHC MOJIOBUHHOTO apryMEHTa
X BBIp@XKEHUH
ITpaktuyeckoe 3anstue 10: «IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIPAKEHUI» 2
IIpomexyTouHasi aTTecTAlMsA NPOBOAUTCH B hopme Ik3ameHa | cemecTp 6
Pa3nes 6. Tpuronomerpuyeckue GyHKINH, YPABHEHHSI, HEPABEHCTBA H MX CHCTEMbI
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IePKAHNE!
Tema 6.1 CpoiictBa | ComeprkaHue yueOHOro Marepuana: OK-01, OK-02,
u rpapuku cuHyca, | 1. [Moctpoenue rpad kOB M N3ydeHUE CBOWCTB CHHYCA, KOCHHYCA 2 OK-03, OK-04,
KOCHHYCa 2. IlpeoGpa3oBanus rpaduka GyHKIUN OK-05, OK-06,
3. 'apMoHMueckue KonebaHMs: aMIUIMTY/a, 4acToTa, (as3a OK-07
[Ipaktuueckoe 3anarue 11: «IlocTpoenue rpagukoB TpUroHOMETpUUYECKUX (DYHKIMHI (CMHYCa U KOCUHYCA) U UX 2 MK 4.3.
VICCIIEJOBAHHE)
OcHOBHOE coiepKaHue:
Tema 6.2 CoiictBa | CopeprkaHue yueOHOro Marepuana: OK-01, OK-02,
u rpaduku tanrenca | 1. [Moctpoenue rpag kOB ¥ U3ydEeHUE CBOWCTB TAaHTeHCA M KOTAHTEHCA 2 OK-03, OK-04,
Y KOTaHIeHca 2. IlpeoGpa3oBanus rpaduka GyHKIUN OK-05, OK-06,
[TpakTnueckoe 3austue 12: «llocrpoenne rpadukoB TPUTOHOMETPUUECKUX (QYHKIMI U UX HCCIIETOBAHUE) 2 OK-07
Tema 6.3 O6patabie | ComeprkaHue y9eOHOTO MaTepHana:
TpuroHoMerpuuecku | 1. O6paTHble TPUTOHOMETPUYECKHE (PYHKIIMHU: apKCUHYC, apKKOCHHYC, apKTaHT€HC, APKKOTAHI'€HC 2
¢ QyHkimu 2. O0patHbIe TpUTOHOMETpUYEeCKHe QYHKIINU, HX CBOMCTBA U rpaduku




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4
Tema 6.4 Copep:xanne yaeOHOro MaTepuana
[IpocTreiimue 1. Pemenre mpocTeHIUX TPUTOHOMETPUUSCKUX YpaBHEHUI
TPUTOHOMETPHUUECKU 2
€ YpaBHEHUS C =
CHHYCOM B 2.IIpumenenue GopMya s pelIeHHs] TPUTOHOMETPUUYECKUX YpaBHEHU I
KOCHHYCOM
Tema 6.5 Coneprxkanue y4eOHOro Marepuana;
[Tpocreitmne 1. Pemenue npocTelmx TPUroHOMETPUUYECKUX YPABHEHUH C TAHT€HCOM
TPUTOHOMETPUYECKH | 2. PenieHne NIpoCTeNIINX TPUTOHOMETPUUECKUX YPAaBHEHUI C KOTAHT€HCOM 2
€ YpaBHEHHUS C
TAHTC€HCOM H 3. IIpumenenue popmyn Uil pelieHUs] TPUTOHOMETPUUYECKUX YpaBHEHU I
KOTaHT'€HCOM
Tema 6.6 Copepxanre yaeOHOro MaTepHaa;
[Tpocreitmne 1.Pewienue npocTedmx TpPUroHOMETPUUECKUX HEPABEHCTB 2
TPUTOHOMCTPUYICCKH | 2 [TpumeHeHue GopMyJt AJIs PEIICHUS TPUTOHOMETPUICCKUX HEPABCHCTB
€ HEpaBEHCTBA
[IpakTuueckoe 3anarue 13: «Pemnenne npocTelinx TPUrOHOMETPUUECKUX YPaBHEHUIN 1 HEPABEHCTBY 2
Tema 6.7 Coneprxanue yueOHOro MaTepuaa:
Tpuronomerpuueck | 1. YpaBHeHUs, IPUBOIMMBIE K KBAIPATHBIM
ue ypaBHEHUS, 2. YpaBHEHHS, pelIaeMbIe METOIOM Pa3I0KEeHUsT HA MHOKUTEIN 2
OTJIMYAr0mKECA OT 3. OgHOpOHBIE TPUTOHOMETPUYECKUE YpaBHEHUS | nopsiaka
MPOCTEHIINX 4. OHOpOIHBIE TPUTOHOMETPUUYECKHE YPAaBHEHUS 2 MOpsiIKa
ITpakTueckoe 3ansitue 14 «PemeHne oTHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUII» 2
Tema 6.8 CopepxaHue yueOHOro Marepuana;
Tpuronomerpuyeck | 1. Pemenue TpUTOHOMETPUYECKIX HEPABCHCTB C CHHYCAMU 110 TpaduKy QyHKINN
1€ HEpaBEHCTBA 2. Pemienue TpUroHOMETPHUYECKUX HEPABEHCTB C KOCUHYCAaMU 110 rpaduky GyHKIUU 2
3. Perienrie TpUrOHOMETPUUECKHUX HEPABEHCTB C TAHTEHCAMM IO TpapuKy PYHKIMH
4. PerieHue TPUrOHOMETPUUYECKUX HEPABEHCTB C KOTAHT€HCAMH 10 rpaduKy QyHKIUU
Tema 6.8 CopepxaHue yueOHOro Marepuana;
Tpuronomerpuyeck | 1. PerieHne TpUroHOMETPUUECKUX HEPABEHCTB C CHHYCAMH 10 €JMHUYHON OKPYXHOCTH 2

HNE HCPABCHCTBA

2. Pemienyie TpHTOHOMETPUYECKIX HEPABEHCTB C KOCHHYCAMHU 110 €TUHIHYHON OKPYKHOCTH




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3aesioB M TeM AeATeJbHOCTH 00y4aloIuXCs 4acoB KOMIIETEHIIUH
1 2 3 4
3. Pemienyne TpUroHOMETpUYECKHX HEPABEHCTB C TAHTCHCAMHU 110 €TUHUYHON OKPYKHOCTH
4. PerieHue TPUrOHOMETPUUYECKUX HEPABEHCTB ¢ KOTAHI'€HCAMH 110 €IMHUYHON OKPYXHOCTH
KonTpous no pasaeny 6. IIpaktuueckoe 3anstue 15: «Pemnienre TpUroHOMETpUUYECKUX YPAaBHEHUM, HEPABEHCTB U UX 2
CUCTEM»
Paspnen 7. KoopauHaTrhl H BEKTOPbI
Tema 7.1 Coaeprxkanue yueOHOro MaTepuaa OK-02, OK-03,
IIpssmoyronbHas 1. JlekapToBa cucTeMa KOOPJIMHAT B MPOCTPAHCTBE OK-04, OK-07
cucTeMa KOOPJAWHAT | 2. YpaBHEHHE OKPYKHOCTH, C(hepsl, IIIOCKOCTH 2 IIK 4.3.
B I[IPOCTPAHCTBC 3. Paccrosinue MEXIy TOYKaMu
4. Ilpocreiiimue 3a1a4u B KOOpIMHATaX
IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE
Tema 7.2 Bektopsl. | Conepskanue ydeOHOTO MaTepuaa:
[HevicTBus ¢ 1. O3HaKoMJIEHHUE C TOHATHEM BeKTOpa. M3yueHue npaBui 1EHCTBUS C BEKTOpAMU 2
BEKTOPAMHU 2. V3yueHue npaBuil JeMCTBUS C BEKTOPAMH, 3a/IaHHBIMU KOOPMHATAMU
OcHoOBHOE coaepxaHue:
Tema 7.3 Conepkanue yueOHOro MaTepuasa
CkanspHoe 1. MI3ydeHne CKaJsIpHOTO NMPOU3BEICHHS BEKTOPOB )
HPOU3BEICHNE 2. Vcnionb30BaHue CKJISIPHOTO MPOU3BEAECHUS BEKTOPOB IPU PEIICHUH 3a/1a4
BEKTOPOB
ITpodeccrnoHaTbHO-OPUEHTHPOBAHHOE COJICPKAHUE
Tema 7.4 CopepxaHue yueOHOro Marepuana;
Bekropnoe 1.0npeneneHne BEKTOPHOTO MPOU3BEACHUS
MIPON3BEICHNE 2.CBoliCTBa BEKTOPHOTO MPOU3BEACHUS 2
BCKTOPOB 3.BekTopHOE NMPON3BEICHNE B IEKAPTOBBIX KOOPAMHATAX
4.Mcnionp30BaHKe BEKTOPHOIO TPOU3BENECHHUS NTPU PEIICHUH IPUKJIAIHBIX 3a4a4
OcHOBHOe co/iep:KaHue:
Tema 7.5 Coneprxanue yueOHOro MaTepuaa:
KoopanHatHbIi 1. IlpumeHeHue KOOPAMHATHOTO METO/1a IIPU PEIICHUH NMPHUKIATHBIX 33]a4 2
METOJ 2. llpuMeHeHne KOOPIMHATHOTO METOA MTPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH
KonTpoJs no pasaeay 7. [Ipaktuueckoe 3anarue 16: «Pemenue 3aga4 Ha KOOPAUHATHI U BEKTOPBI» 2




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3aesioB M TeM AeATeJbHOCTH 00y4aloIuXCs 4acoB KOMIIETEHIIUH
1 2 3 4
Pa3nea 8. IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
Tema 8.1 Bzaumnoe | Coneprxanue yueOHOTo Marepuaa: OK-01, OK-03,
PacIonoXeHue 1. Ilpu3HaKu B3aMMHOTI'O paclOJIOKEHUS IPSIMBIX 2 OK-04, OK-07
IPSAMBIX B | 2. Yroa Mexay NpsIMbIMH
POCTPAHCTBC 3. OnpezaeneHue CKPEeIMBarOIIUXCs MPSIMbIX
Tema 8.2 | Comepxannie yaeOHOT0O MaTepuana;
[TapannenbHOCTD 1. ®opMynrpoBKa U IPUBEACHUE JOKA3aTEIbCTBA IPU3HAKA NAPAIIICIbHOCTH MPAMOU U MIIIOCKOCTH 5
IPSAMOM u | 2. Teopembl 0 B3aNMHOM PACIOJIOKEHUH IPSIMOM U TIOCKOCTH
IJIOCKOCTH 3. [IpuMeHeHne npru3HaKa U CBOMCTB MapauIeIbHOCTH MPSIMBIX U TUIOCKOCTEH MPH PEIICHUH 3a1a4
Tema 8.3 Copepxanue yueOHOro Marepuaa;
[lepnenaukynsapaoc | 1. @opmynupoBKa U NPUBEACHUE T0KA3aTEILCTBA MMPU3HAKA MTEPICHANKYISIPHOCTH TPSIMON 1
Th OPSIMOM U IIJIOCKOCTH 2
IIJIOCKOCTH 2. IlpumeHeHne MPU3HAKOB U CBOWCTB MEPIEHIUKYIAPHOCTH MPSMON U TNIOCKOCTH MIPU PELICHUN
3a7a4

Tema 8.4 Copepxanue yueOHOro Marepuaa;
Ilepienaukynsap u 1. Yron Mexay npsiMoi U IIIOCKOCTBEO 2
HaKJIOHHAs K 2. Teopema 0 Tpex nepreHAuKyIspax
IIJIOCKOCTH 3. M300paxkeHHe Ha yepTekax U KOHCTPYHMPOBAHKWE HA MOJIENAX YIJIOB MEX/y MPSIMOH M IJIOCKOCTBIO
[Ipaktrueckoe 3anstue 17: «Pemenue 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE MPSIMOM U TITOCKOCTHY 2
Tema 8.5 B3aumnoe | Coneprkanue yd4eOHOTo MaTepuana:
pacroJioKeHue 1. Tlpu3Haku ¥ CBOMCTBA MapaJuIeIbHBIX IIOCKOCTEHN 2
IIOCKOCTEN 2. Ilpu3Haky M CBOICTBA NEPIEHINKYIISPHBIX TUIOCKOCTEH
Tewma 8.6 Copepxanne yueOHOr0o MaTepHana;
Paccrosiame or 1. PaccTosiHue MeX 1y MIOCKOCTAMU
TOYKH 0 2. PaccTosiHME MeXKTy CKPEIMBAIOIIUMUCS IPSIMBIMU 2
HHOCKOVCTHa 0T 3. PaccTosiHMe MexX Ty POM3BOIBHBIMU (DPUTYPaMHU B TIPOCTPAHCTBE
IPSIMOH 10
IIJIOCKOCTH
Tema 8.7 Conepxanue yueOHOro MaTepuaa: 2
I'eomerpuueckue 1. IlapanyienbHOE MPOEKTUPOBAHKE U €TI0 CBOMCTBA




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4
npeoOpa3oBaHus 2. Teopema o miona M OPpTOroHAILHON MPOEKIIMKA MHOTOYTOJIbHHUKA
POCTPAHCTBA 3. B3anmnoe pacrnosioxkeHue mpocTpaHCTBEHHBIX (QUTYD
Kounrtpouas mo pa3aeay 8. IIpaktudeckoe 3auarue 18: HaxoxaeHue paccToSHUN OT TOYKU JI0 TNIOCKOCTH, OT MPSIMOM 10 5
IJIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS TPSIMBIMU
Pa3nes 9. MHOrorpaHHUKH U KpYyIJible TeJia
Tema 9.1 Copepxanne yaeOHOro MaTepuana OK-01, OK-02,
MHororpaHHuKu 1. Paznuunble BUIBI MHOTOTPaHHUKOB. Bepminnel, peOpa, rpaHd MHOTOTpaHHHKA 5 OK-03, OK-04,
2. Pa3BepTka MHOTOTpaHHHKA OK-05, OK-06,
3. MHuororpanssle yrisl. Beimykibie MHOrorpanHuki. Teopema Ditnepa OK-07
Tewma 9.2 ITpuzma Coneprxkanue y4eOHOro Marepuana; 9
1. Ilpsimast ¥ HAKJIOHHAS MTPU3Ma
2. [IpaBunipHas mpusma
3. Ilomaap MOBEpXHOCTH M 0OBEM MPU3MBI
[IpakTuueckoe 3anarue 19: «BplunciieHne 3JeMEeHTOB NPSMOM IPU3MBD) 2
Tema 9.3 Conepxanue yueOHOro MaTepuaa:
[Mapannenenunen. 1.DneMeHThI B napaiienenunene u kyoe 2
Ky6 2. CuMMeTpuH B KyOe U B IapaJulesenumesie
3. [Tnomank MOBEPXHOCTH U 00BEM MapaiIesIenuIeaa u Kyoa
Tema 9.4 [Mupamuaa | Cogeprkanue yueOHOro MaTepuana:
1. Onmcanue n xapakTepucTuka nupamubl. [IpaBmibHas nupamuaa. Terpadap 5
2. CumMeTpHH B TUpaMujie
3. [1nomane MOBEpXHOCTH U OOBEM MUPAMUTBI
Tema 9.5 CopepxaHue yueOHOro MarepHana;
VYceueHHas 1. Onucanue U XapakTepUCTHKA YCEUEHHON TUPaMUIbI 2
nupamuaa 2. N306paxkeHne yceueHHON NUpaMuIbl U €€ 3JIEMEHTOB
3. BeruncieHue JUHENHBIX 2JIEMEHTOB U YIVIOB YCEUEHHOW TUPaMMIbl
Tema 9.6 [Tono6usie | Conepkanue yaeOHOTO MaTepuana:
UPAMU/TBI 1. ITnomak NOBEPXHOCTH M 00BEM YCEUSHHOM MUpaMUIbl 2

2. OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB NMoA00HBIX Tel. [loHsTHe 0 KoapdumenTe nogoous




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4

3.0THONIeHNE TIIoNIa/1ell OCHOBAaHMH MOTOOHBIX TEJ

Tema 9.7 Ceuenus Coneprxkanue y4eOHOro MaTepuraa.

MHOT'OI'PAaHHUKOB 1. Ceuenus kyba, mpU3MbI
2. CeueHus nupaMuibl U YCEUEHHON MUpPaMUIbl 2
3. [IpencraBnenue o npaBUIbLHBIX MHOTOIPaHHUKAX (TETpadape, Kyde, oKTadIipe, JoAeKadape U
HKOCA3/IPe)

Tema 9.8 Hunuunp | Coaepskanue ydeOHOTO MaTepuaa:
1. OcHoBaHue, BBICOTA, 00pa3yromias MIIHHIPA 2
2. boxoBasi mOBepXHOCTh, pa3BepTKa HUIMHAPA
3. Ilomaap MOBEpXHOCTH M 00BEM

Tema 9.9 Ceuenus Copepxanne yueOHOro MaTepuana;

UIHH]IpA 1. OceBoe ceyeHne 1 ero NoCTPOeHue 5
2. CeueHue, napajijieIbHOE OCHOBAHUIO U €T0 IOCTPOEHHE
3. Pemenunie 3a/1a4 Ha BBIYMCIICHHE JUIMH, YIJIOB U TUIOIIAIEH

Tema 9.10 Konyc Copepxanue yueOHOro Marepuaa;
1. OcHoBaHue, BbICOTa, 00pa3yoasi KOHyca U YCEUEHHOI0 KOHyca
2. BoKOBas TOBEPXHOCTH, pa3BepTKa KOHYCa M YCEYEHHOTO KOHYyCa 2
3. OceBble ceueHus U CeYEHUs, MapajlleIbHble OCHOBAHUIO
4. ITnomaab MOBEpXHOCTH U 00BEM KOHYCA U YCEUEHHOI'O KOHYCa

Tema 9.11 llap u CopepxaHue yueOHOro Marepuana;

chepa 1. llTap u chepa, ux ceuenus
2. Yactu mapa 2
3. KacaresbHas I10CKOCTh K cdepe

Tema 9.12 IInomane | Cogeprkanue yueOHOro MaTepuana:

noBepxHOCTU cepbl | 1. DopMyIIbl Tk HAXOXKACHHS TUTOIIAIU MOBEPXHOCTH Cephl 2

¥ 00beM Imapa 2. ®opMyiibl Ul HaX0XKJIEHHs 00beMa chepsl
3. Beluncnenue miomaan MoBepxHOCTH cdephl U 00beMa 1apa Ha MPAKTHUKE

KonrtpoJus no paszneay 9 «Pemenue 3a1ay Ha KOMOWHAIIHIO TEID» 2

Pazgen 10. Hauajga MaTeMaTHYe€CKOr0 aHAJIN3A




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
1 2 3 4
Tema 10.1 Coneprxanue yueOHOro MaTepuaa; OK-01, OK-02,
[TocnenoBarensHocT | 1. CiocoObl 3a1aHUs M CBOMCTBA YMCIIOBBIX MOCIIEI0BATEILHOCTEH OK-03, OK-04,
U 2. Ilonsitre o npenene nocnenoBarenbHocTy. CyliecTBOBaHKE Tpeiesia MOHOTOHHOM OTpaHuYeHHON 2 OK-05, OK-06,
IIOCJIEJOBATEIbHOCTH. OK-07
3.CyMMUpOBaHKE MOCIEA0BATEIIbHOCTEN
4. BeckoHeyHO yOBIBaIOIIas reOMETPUIECKas MPOTpeccHst U e€ cyMMa
Tema 10.2 Copepxanne yueOHOro MaTepuana;
[IpounsBonHas 1. Ilonatue o npou3BOIHON PYHKIIMH, €€ T€OMETPUUECKUI U (PU3HMUECKUI CMBICTT 2
2. YpaBHEHHE KacaTelnbHOU K rpaduky QyHKIIUU
[IpakTryeckoe 3ansTue 20: «Bpraucienne npon3BOAHBIX HA OCHOBE ONMPEICIICHHS 2
10.3 IIpaBuiia Copepxanne yueOHOro MaTepuana;
i depennposanu | 1. [Ipou3BoHBIE CYMMBI U Pa3HOCTH 2
s 2. Ilpon3BoIHBIC TPOU3BEICHHSI U YACTHOTO
Tema 10.3 ITpakTryeckoe 3anstue 21: «BpluncieHre Npon3BOIHBIX 110 npaBuiiaM U depeHIupOoBaHUD) 2
Tema 10.4 Coneprxkanue y4eOHOro MaTepuana;
[IpousBoaHble 1. BeiBog opMyiibl TpOM3BOAHOM CTENEHHON (QYHKIIMU
CTETEeHHOM U 2. Tabnuia npou3BOTHEIX 2
TPUTOHOMETPUYECKO | 3. [Tpou3BOAHBIE TPUTOHOMETPUUECKUX (byHKuHﬁ
1 QyHKIMIA
Tema 10.5 ConeprxaHue yueOHOro MaTepuaa:
[IponsBoaHbIE 1. Be1Bo/1 OCHOBHBIX (hOpPMYIT MPOU3BOIHBIX AIEMEHTAPHbBIX (PYHKINN
OCHOBHBIX 2. Tabnuia Npou3BOIHBIX 2
SJIEMCHTAPHBIX 3. BeiunciieHre Npor3BOIHBIX OCHOBHBIX 3JIEMEHTApHBIX (PYHKITHI
byHKIMI
Tema 10.6 Coneprxanuie yueOHOro MaTepuaa:
Huddepennrposan | 1. Beioa hopMysibl MpOU3BOJHOM CTETIEHHOW QYHKIIUH C JIMHEWHBIM apryMEHTOM 5
M€ MO/ICTAHOBKOMH 2. Tabauua npou3BoAHBIX QYHKIUH ¢ TMHEHHBIM apryMEHTOM
3. Ilpumepnl HaXOXKAEHMsI TPOU3BOIHBIX (DYHKIUI C TUHEHHBIM apryMEHTOM
Copepxanrie yaeOHOT0O MaTepuana; 9

1.ITpu3Haku Bo3pacTanus U yObIBaHUS (PYHKIIUU




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acos KOMIIETeHIIUH
! 2 3 4
Tema 10.7 2. UccnenoBanne (yHKIHMU HA SKCTPEMYMBI
DKCTPEMYMBbI 3. UccnenoBanue GyHKIHMN Ha BBITYKIOCTh C TIOMOIIBIO IIEPBOM MTPOU3BOAHOM
byHKIIIN
ITpaktrueckoe 3ansatue 22: «MccnenoBanne GyHKIUN Ha YIKCTPEMYMBI» 2
Tewma 10.8 Bropas Copepxanre yaeOHOT0 MaTepuaa;
MPOU3BOAHAS 1.I'eomeTpudeckuii U1 GU3MUIECKUN CMBICII BTOPOM MMPOU3BOTHOM 2
2. [Ipumenenuie BTOpOi MPOM3BOAHOMN K UCCIIEIOBAHUIO (DYHKIIMIA
[TpakTuueckoe 3anstue 23: «VccnenoBanue QyHKIHMA Ha BHITYKIOCTH 2
Tema 10.9 Copepxanne yueOHOro MaTepuana;
[Ipumenenne 1. IIpoMexyTku Bo3pacTaHus ¥ yObIBaHUS (QYHKIIUU
IIPOU3BOJHOM K 2.BBIHy'KJ'IOCTb (1)YHKI_II/II/I, TOYKH nepem6a 2
IOCTPOEHHUIO
rpauKoB
[Tpaktnueckoe 3ansTue 24: «VccnenoBanue GyHKIMH C TTOMOUIBIO POU3BOAHON U IOCTPOCHHE TPAPHUKOBY» 2
Tema 10.10 Copepxanne yueOHOro MaTepuana;
[IpumeHeHne 1. VcraHoBieHue cBs3M CBOMCTB (DYHKIIMHU M POU3BOJIHOM 1O MX rpadukam
IPOM3BOTHON K 2. IlpousBoHBIE OOpAaTHON (PYHKIIUU U KOMITIO3UIMH (DYHKITHH 2
UCCIJIEJOBAaHUIO
byHKIIMHN
TIIpaktruueckoe 3anstue 25: «HaxoxaeHue CKOpocTu Jyist mpolecca, 3aJaHHOTo0 (hopMysoi u rpaduKoM» 2
Tema 10.11 Conepxanue yueOHOro MaTepuaa:
[Ipumenenue 1. Haumensiee u HanOoJiblIee 3Ha4eHUs] PYHKITUH
IPOM3BOTHON K 2. Ilpumepsl NCTIOIB30BAHUS IPOM3BOTHON TSI HAXOXKICHUS HAWITYUIIIETO PEIICHHS B TPUKIIATHBIX 2
pEeLIEeHNIO 3ajavax
NPUKJIAIHBIX 3a/1a4
KonTpous no pasaeny 10. [Ipaktuueckoe 3ansatue 26: «Pemienne 3a1a4 Ha UCNOJIb30BaHUs TPOU3BOJHON I HAXOXKACHUS 2
HAWIYYIIEro pe3yabTaTa»
Pa3nes 11. UHTerpaJ u ero npuMeHeHue
Tema 11.1 Coneprxanrie yaeOHOTO MaTepraa; OK-01, OK-02,
[lepBooOpasnas u 1. ITonsTie nepBooOpa3Hoil. Tabmuia nepBooOpa3HbIX 2 OK-03, OK-04,

2. [IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeJbHOCTH 00y4aloIuXCs 4acoB KOMIIeTEeHI[UHN
1 2 3 4
HeolpeaesIeHHBIN 3. IlonsiTHe HeompeneIEHHOTO HHTErpaa OK-05, OK-06,
WHTErpaj OK-07
Tema 11.2 Meton Coneprxkanue y4eOHOro MaTepuraa.
HemocpeacTBeHHoro | 1.HemocpeacTBeHHOE HHTETPUPOBAHUE 5
MHTCTPUPOBAHNA 2.uterpupoBaHue CTeNeHHON QYHKIIUN
3.Brryecnienue HHTErpagoB OT MOKA3aTeIbHON M TPUTOHOMETPHUYSCKUX (PYHKITHIA
Tema 11.3 Meton Copepxanue yueOHOro MaTepuana;
MOJCTAaHOBKH B 1.CyTh MeTO1a IOJICTAHOBKHU 2
HEOIpe/IeICHHOM 2.Muterpansl oT GYHKIUN C THHEHHBIM apTyMEHTOM
HHTCTpAJIC 3.MHTerpansl 0T HEKOTOPBIX TPUTOHOMETPUUECKHUX BbIPAXKECHUM
Tema 11.4 Coneprxkanue y4eOHOro Marepuana;
OmnpeneneHHbIi 1.I'eomeTpryecKuil CMBICI OMPENIEIICHHOT0 UHTErpaa 5
WHTErpaj 2.CpoticTBa onpesenienHoro uurerpana. ®opmyna Hetorona-Jleiibuuia
3.Ilpumenenne onpeaeIeHHOr0 HHTerpaa Jijisl petieHus 3a1a4
Tema 11.5 Meton Coneprxanue yueOHOro MaTepuaa:
TIOZICTAHOBKH B 1.CyTb MeTO1a TOACTAHOBKHU 2
OIIPEACIEHHOM
MHTErpase 2.Ilepecuet npeenoB UHTETPUPOBAHUS B ONPEACTICHHOM WHTETpalie
Tema 11.6 CopepxaHue yueOHOro Marepuana;
IIpumeHeHne v
WHTerpana K 1. ITpumeHeHue onpeeICHHOT0 UHTErpaia Ul HaXOXKICHHS TTONIAAN KPUBOJIHMHEHHON Tpaneuu 2
BBITHCIICHUIO 2. [Ipumepsl IpuMEeHEeHHs UHTErpaia B reoMerpun. HTerpanbHas Gopmyna oobéMa
iouaien
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
Tema 11.7 CopepxaHue yueOHOro MaTrepuana; OK-01, OK-02,
[Ipumenenue 1. IlpuMeHeHre HHTerpaa K peleHnIo MPaKTHUYEeCKUX 3a1a4 OK-03, OK-04,
UHTETpaJia K 2. Ilpumepsl MpUMEHEeHHS UHTETpaia B QU3NKe 2 OK-05, OK-06,
BBIYMCIICHHIO OK-07

11K 4.3.




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AeATeTbHOCTH 00y4YaloLUXCH 4acoB KOMIIeTeHIIHH
1 2 3 4
buznueCKUxX
BEJINYHMH
OcHoBHoOe coaepskaHue:
Tema 11.8 ConeprxaHue yueOHOro MaTepuaa: OK-01, OK-02,
[Ipumenenue 1. IlpuMeHeHue UHTErpaja K peuieHuIo 3aa1a4 OK-03, OK-04,
UHTETrpaia K 2. HaxoxeHue miomaay npy NoMOLIY HHTerpaja 2 OK-05, OK-06,
PELICHUIO OK-07
pa3MYHbBIX 33724
Kountpoas no pasaeay 11. [Ipaktuueckoe 3ansitue 27: «Pernenue 3a1a4 Ha MPUMEHEHUE HHTETpaiay 2
Pa3nes 12. KomOnnaropuka
Tema 12.1 Copepxanne yueOHOro MaTepHana; OK-01, OK-02,
Komb6unaTtopHsie 1. ctopus pa3BUTHsI KOMOMHATOPUKHU 5 OK-03, OK-04,
3a1auu 2. Pemenue 3ay1a4 Ha nepe0op BapHaHTOB OK-05, OK-07
3. Pemenne 3a1a4d o npaBmiry YMHOKEHUS
Tema 12.2 Conepxanue yueOHOro MaTepuaa:
Ocnosnblie nonaTus | 1.03HaKOMIICHHE C IOHATHSAMH: Pa3MELICHHS, IEPECTAHOBKH, COYCTAHUS 5
KOMOMHATOPHKH 2.00bsicHEeHNE U TpUMEHEHNE (OPMYII JUIs BIYMCIEHUS pa3MellleHUH, IEPEeCTaHOBOK, COUYETAHUM
3. 3ajauyn Ha NOJCUET YHUCIIa pa3MelIeHUH, IepecTaHOBOK, COUeTaHUN
Tema 12.3 ®opmyna | Conepkanue yueOHOTO MaTepHaa.
6unoma HerotoHa 1. dopmyna 6uHoMa HeroToHa 5
2. CpolicTBa OMHOMUHAIBHBIX KO()(DHUIIMEHTOB
3. Tpeyronpauk [Tackans
KonTtpoas no paszgeny 12. [Ipaktuueckoe 3anstue 28: «Pemienue 3a1a4 Ha IOJCUET YKcia pa3MelleHuil, NepecTaHOBOK, 2
COUYETaHUI»
Pa3nes 13. DiieMeHThI TeOPHH BEPOATHOCTE H MATEMATHYECKOM CTATHCTHKH
Tewma 13.1 Coneprxanne yaeOHOT0 MaTepuaia;: OK-01, OK-02,
DJIEMEHTHI TEOPUU ; Kiaccuueckoe onpenenenue BEposiTHOCTH 2 OK-03, OK-04,
BEPOATHOCTEN . CoObITHE, BEPOSITHOCTH COOBITHS - -
3. Ilpumeps! 3agau 0105, 007
Copepxanrie yaeOHOT0O MaTepuana; 2




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3iesioB U TeM AesITeJIbHOCTH 00y4aIoIHNXCs 4acoB KOMIIeTEeHI[UHN
1 2 3 4
Tema 13.2 1. IToHATHE O HE3aBUCHUMOCTH COOBITUI
HezaBucumeie 2. TeopeMbl CIOXKEHHUS M YMHOXKEHUS BEPOSTHOCTEN
COOBITHS 4. TlpuknasHbIe 3a/1a4U C HE3aBHCHMBIMU COOBITUSIMU
Tema 13.3 Coneprxkanue y4eOHOro MaTepuraa.
JuckpeTHas 1. 3akoH pacnpeaeneHus TMCKPETHOM CIyIaifHONW BETMYUHBI 2
ClyyanHas 2. OyHKIMS pacrpeeseHus] TUCKPETHOM CITydaifHON BEJIMYHMHEI
BCJIMYMHA 3. UncaoBble XapaKTEPUCTUKU JUCKPETHOMN CIIy4alHOM BETMYHHBI
Tema 13.4 CpoiictBa | ConeprkaHue yd4eOHOTro MaTepuaa.
YHUCJIOBBIX 1.CBolicTBa MaTeMaTUYECKOTO OXKUIAHUS 9
XapaKTEPUCTHK 2.CBolicTBa TUCTIEPCUU
3.CBOCTBa CPETHETO KBAIPATUUECKOTO OTKIOHCHHMS
Tema 13.5 3akon Copepxanne yueOHOro MaTepuana;
OOJIBIIINX YUCEIT 1.HepaBenctBo YeOnimena 2
2.Teopema YebbliieBa
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/IePKAHNE!
Tema 13.6 Conepkanue yueOHOro MaTepuaa: OK-01, OK-02,
OJeMEHThI 1. [IpeacraBneHne NaHHBIX (TAOIUIIBI, TUATPAMMBI, Tpa)UKN) OK-03, OK-04,
MaTEMaTH4ECKOU 2.I'enepanpHas COBOKYITHOCTb, BBIOOPKa, MOJIa U MEIMaHA OK-05, OK-07
CTaTHCTHKH 3.Ilonuron u rucrorpamma 2 MK 4.3.
4.01eHKa MaTeMaTUIECKOTO 0XKHUJIaHUs, CpeHee BHIOOPOYHOE
5.CmeliieHHas OlleHKa JUCTIEPCUH, UCTIPaBICHHAs JUCTIePCUs
[TpakTiueckoe 3austue 29: «O6paboTKa CTATUCTUYECKUX JAHHBIX) 2
OcHOBHOE coepxkaHue:
Tema 13.7 3agaun Coneprxanue yueOHOro MaTepuaa: OK-01, OK-02,
MaTeMaTH4IeCKOM 1. ITonaTue o 3agayax MaTeMaTUIECKOM CTATUCTUKHU 2 OK-03, OK-04,
CTaTUCTUKHA 2. llpuknanHeie 3a1a4u OK-05, OK-07
KonTpoas no pasgeay 13. [Ipaktuueckoe 3ansatue 30: Pemenne npakTHYECKHUX 3a7a4 C IPUMEHEHUEM BEPOSATHOCTHBIX 5

MCTOA0B




HaumenoBanue Conep:xkanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu Oo0bem dopmMupyemblie
pa3aesioB U TeM AesITeJIbHOCTH 00y4aIoIHNXCs 4acoB KOMIIeTEeHI[UHN
1 2 3 4
KoncyabTanumn 2
IIpome:xxyTouHasi arTecTanusi npoBoauTcsi B popme 3xk3amena |l cemectp 6
Bcero: 280

2.3. Conep:xaHue JOMAIIHUX 3aJaHUI 00yYAOLIUXCS

Haumenosanue ConeprkaHre JOMaIIHEro 3aaHus

TEMBI

Tema 1.1 [ToaroroBuTh AoKIaa Ha TEMY «MaTtemaTHKa B IPAKTUUECKON AEATEIbHOCTH

Tema 1.2 1. IL.1, c.313-321. Yucna u anreOpanveckne BoipakeHus. [1] AnreOpa u Havama MatemMarumdeckoro aHaiu3a (ba3oBwlii W yriayOneHHBIH

ypoBHH) [TekcT]: yueb. ams 10 - 11 k1. obmieodpazosat. yupexaenuit/ LILLA. AmumoB [u np]. —M., IIpocBemenue, 2021. - 463 c.

. Beimonuenune unauBuyansHoro gomaixero 3ananus (M13)

Tema 1.3 I'mapa 3. §1. Permenne nuHeitHBIX ypaBHEeHUl ¢ oqHOM niepeMeHHoi. [3] boromonos H. B., [IpakTudeckue 3anstust mo marematuke Yacts 1
[Tekct]: yueb. mocobue s cpeanux mpod. yueo. 3apeaenuii/ H.B. Boromosnos. — 11-¢ uzn., nepepad. u ponois.. — M H3garenscTBo
IOpaiiT, 2023. — 326 c. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-08799-4. — TekcT : 371€KTPOHHBIH //
OopazosatenpHas wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512668¢ BrinonaHeHne WHANBUIYATHHOTO JOMAIIIHETO 33 JaHUS
H13)

Tema 1.4 [3] I'maBa 3. §2. Penienuie MTuHEHHBIX HEPABEHCTB C OJHOM nepeMeHHol. Brimonnenue /13

Tema 1.5 [3] I'maBa 3. §4. Pemenne cucreM ABYX JIMHENHBIX HEPABEHCTB C IByMs epeMeHHbIMU. Beimonnenne M/J13

Tema 1.6 [3] I'maBa 3. §5. Pemenue cucreM AByX JIMHEIHBIX HEPABEHCTB C IByMs epeMeHHbIMU. Beinonnenne M3

Tema 1.7 [3] I'maBa 3. §12. UppaunonansHele ypaBHeHUs. Beinonnenne NJ13

Tema 1.8 [3] I'naa 3. §13. UppaunonanbHble HepaBeHcTBa. Bomonnenne U/13

Tema 2.1 [1]Tnasa L. §1. Llensle u paunoHanbHble urcia. Bemmonnenue U3

Tema 2.2 [1] TnaBa L. §2. JleiictButenbHble uncia. §3. Onepanuu ¢ 1elCTBUTENbHBIMU yncaaMu Bemmonnenue U173

Tema 2.3 [3] I'maBa 14. §1. KomnnekcHble 4ncia 1 UX reoMeTpudeckas naTepnperanus. §2. JlecTBrs Ha/l KOMIUIEKCHBIMM YHCIIaMU, 3aJaHHBIMU B
anredpaundeckoit popme. Beimoanenne MJ13

Tema 3.1 [3] 'naBa 4. §1. ®yukums. O0aacTh oNpeeIeHUS U MHOKECTBO 3HaYeHUH (yHKIMK. Beimonnenue 1MJ13

Tewma 3.2 [1] 1.6, ®yuknuu u rpaduky, ¢.331-332, | I'nasa II. §7. Bzaumuo obpathbie ¢pyHkunu. Bemonnenune 1/13

Tema 3.3 [1] 1.6, ®ynkuuu u rpaduky, ¢.333. Bemonunenue UJ13



https://urait.ru/bcode/512668

Tewma 4.1 [1] I'naBa I. §4. Apudmerndeckuii KOpeHb HaTYpaJdbHOU cTeneHu. §5. CTeneHs ¢ pallMOHaIbHBIM U IeHCTBUTEIBHBIM [TOKa3aTeIeM.
Brimomnuaenune M3

Tema 4.2 [1] 'maBa I. §6. Crenennas ¢pynkuus, e€ cBoicTBa u rpaduk. Bemonmnenne 1MJ13

Tema 4.3 [1] 'masa III. §11 ITokasarenpHas dhyHKus, €€ cBoiicTBa U rpaduk. Bermomnerne NJ13

Tema 4.4 [1] I'masa III. §12 [TokazarenbHble ypaBHeHUs1 Beimonnenue 1/13

Tema 4.5 [1] I'mara III. §13 Iloka3zaTtensHbIe HepaBeHCTBA. Brimonmaenne 1/13

Tema 4.6 [1] T'naa III. §14 Cucrembl oKa3aTeabHBIX ypaBHEHHI U HepaBeHCTB. Boimoanenune M3

Tema 4.7 [1] TmaBa IV. §15. Jlorapudmer. Beimmonmaenne M/13

Tema 4.8 [1] TmaBa IV §16. Csoiictra sorapudmos. Brmmonmaenne N/13

Tema 4.9 [1]TmaBa IV §17. lecaTudnbie u HaTypaidbHbIe orapudmel. Bemmomnenue N3

Tema 4.10 [1]T'maBa IV §17.2. [lepexon k HOBOMY OcHOBaHHUIO Jorapudma. Bermonmaenue M/13

Tema 4.11 [1] 'maBa IV. §18. Jlorapudmmueckas ¢hyHkmms, e€ cBoiicTBa u rpaduk. Bemmonmaenue 1MJ13

Tema 4.12 [1] 'maBa IV. §19. Jlorapudmmueckue ypasHenus. Bemonxaenne /13

Tema 4.13 [1] I'maBa IV. §20. Jlorapudpmudeckue HepaBeHcTBa. §21. CucreMsl torapudmMudeckux ypaBHeHuid. Brimonnenne MJ13

Tema 5.1 [1] 'maBa V. §21. Pagnannas mepa yrna. §22. IToBopoT Touku BOKpYT Hayana koopauHaT. Bermonnenne /13

Tema 5.2 [1] TmaBa V. §23. OnpenerneHue cuHyca, KOCHHYCa, TAaHT€HCa, KOTaHTeHca yria. Bemmonnenue MJ13

Tema 5.3 [1] TnaBa V. §26. Tpuronomerpudeckue Toxaectsa. Beimonnenne N/13

Tema 5.4 [1]TnaBa V. §31. ®opmynsl npuBeaenus. §32. Pemenue ypaBHeHue ¢ moMolisio Gpopmyn npusenenus. Bermonanenue /13

Tema 5.5 [1] TnaBa V. §28. ®opmynsl cnoxkenus, 1.1 Cunyc, kocunyc. Bemonaenne 1/13

Tema 5.6 [1] TnaBa V. §28. ®opmymsl cnoxkenus, 1.2. Tanredc, kotanredc. Beimmonaenne 1/13

Tema 5.7 [1] TnaBa V. §29.Cunyc, KOCHHYC U TaHTE€HC JBOitHOTO yria. Bermomunenue N3

Tema 5.8 [1] TmaBa V. §30.Cunyc, KOCHHYC U TaHTE€HC MTOJIOBUHHOTO yria. Bemonmaenne /13

Tema 5.9 [1] 'maBa V. §32. Cymma u pa3HocTh cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB. Brimonnenue N/13

Tema 6.1 [1] I'naBa V. §40. CroticTBa GpyHKIMHU y = cos X U e€ rpaduk. §41. CoiicTBa QyHKIMH y = sin x u e€ rpaduk. Beimonuenue 13

Tema 6.2 [1] I'naBa V.§42. CroiictBa dyHKIMH y = tg X U €€ rpaduk Beimonnenune NJ13

Tema 6.3 [1] I'maBa VI. §43. O6patHsie Tpuronomerpudeckue GyHkuuu. Beimonnenne M3

Tema 6.4 [1] 'maa VI. §33. YpaBHenue cos x = a. §34. YpasHenue sin x = a. Bermonneane /13

Tema 6.5 [1]TnaBa VI. §35. YpaBHeHue tg x = a. Bemmonnenue 1J13

Tema 6.6 [1] 'maa VI. §37. Tpuronomerpuueckue HepaBeHcTBa. Brimonnenue N/13

Tema 6.7 [1] I'maa VI. §36. Pemienue TpuroHoMeTpuueckux ypaBHeHuid. Bemmonuenne /13

Tema 6.8 [1] I'maa VI. §37. Ilpumeps! perieHns NpocTeUIINX TPUTOHOMETPUUECKUX HEPaBeHCTB. Brimonuenue N/13

Tema 7.1 I'maBa V. §1. KoopauHaThl TOYKH ¥ KOOpAMHATHI BeKTOpa. 11.46. [IpsMoyrosbHas cucrema KOOpJHHAT B MpocTpaHcTBe — [2] MaTemaruka:

anreOpa ¥ Havaia MaTeMaTH4ecKoro aHanusa, reomerpus. ['eomerpust. 10-11 knacc. ba3ossit u yrimyOnennsiit ypoBuu. / JI.C. Atanacss [u
ap]., Ilpoceewenue, 2018. - 256 ¢ Bemonnenue U3




Tema 7.2 [2] TnaBa IV. §1. TTousitre BekTopa B mpocTpaHcTse. §2. CrioskeHre U BHIUNTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YKCII0. BeINonHeHe
nas3

Tema 7.3 [2] TaBa V. §2. CkanspHoe mponsBeeHne BeKTopoB Breimonnenne N3

Tema 7.5 [2] TaBa V. §1. KoopauHatsl TOYKH 1 KOOPAMHATE BeKTOpa. Brimonnenue NJ13

Tema 8.1 [2] T'naBa I. §2. B3auMHOE pacrookKeHNE IPSAMBIX B MPOCTPAHCTBE. YTOJI MKy AByMs MPsiMbIMU. Brinonuenne NJ13

Tema 8.2 [2] TmaBa I §1.I1.6. IlapamieasHOCTH MIPSIMOM U ITIOCKOCTH. Brimonaenne M3

Tema 8.3 [2] TnaBa L. §1. I1.7. [lepneHANKYISIPHOCTD MPSIMOIA M TUTOCKOCTH. BpimonHenue M3

Tema 8.4 [2] T'naBa II. §2. IleprieHAUKYIISAp U HAKIOHHBIC. YTOJI MKy MPSAMOH U IIIOCKOCTHIO. Boimonaenue M3

Tema 8.5 [2] T'naBa I. § 3. IMapamtensHOCTh MI0CKOCTEl. ['aBa II. § 3. JIByrpanusiii yrou. [lepneHaukyasipHOCTS iockocTeit Boimonaenue M3

Tema 8.6 [2] T'naBa II. §2. ITeprieHAUKYJISAp U HAKIOHHBIC. YTOJ MKy MPSAMOU U IIOCKOCTHIO. Bhimonaenue M3

Tema 8.7 [2] TnaBa V. § 3. [IBmwxenust. ['eomeTpudeckue mpeodpa3oBaHus B MpocTpancTBe. Boimoanenune M3

Tema 9.1 [2] T'naBa I1I. Muororpautuku. § 1. ITonstie MHOrorpanuuka. Bemonxenue M3

Tema 9.2 [2] T'naa III. Muororpansuku. § 1,m.2. Ipusma. Beimonnenue M/13

Tema 9.3 2] T'maBa 1. § 4. Tetpasap u napauenenune. § 5. Ky6. Bemonuenne M/13

Tema 9.4 [2] TnaBa III. Muororpanuvkw. § 2. ITupamusa. Bemmonxenne M3

Tewma 9.5 [2] TnaBa 1. T1.14. 3amaun Ha IOCTPOEHHE CeUeHH. Y ceuenHas mupamuia. Beimmonaenne /13

Tema 9.6 [2] T'naBa III. Muororpanuukw. § 2. ITupamuza.n.29. Ipasunbhas nupamuaa. Beimonnenne M3

Tema 9.7 [2] TnaBa I. § 4. I1.14. 3amaun Ha mocTpoeHue ceuenuit. Bemmonuenue M3

Tema 9.8 [2] TmaBa V1. § 1. Hunuuap. m. 53. Toustre nunuuapa. Beimonxenne M3

Tema 9.9 2] T'maBa V1. § 1. Hunmuuap. n. 54. Ceuenns rununapa. Beimomuenne M3

Tema 9.10 [2] TmaBa V1. § 2. Konyc. Bemmonuenne M]3

Tema 9.11 [2] TmaBa V1. § 3. Ilap u chepa. Bommomaenne N3

Tema 9.12 [2] TmaBa V1. § 4. Tlnomazas moBepXHOCTH chepsl 1 00beM miapa. Bemmonaenne M3

Tema 10.1 [3] I'maBa 5. beckoHeuHast uncioBas MociieJoBaTeNbLHOCTE. [Ipenen mocnenosarenpHoCcTH. Boimonuenue M3

Tema 10.2 [1] TmaBa VIII. §44. TIpoussoauas. §48. I'eoMeTprueckuii CMBICT MPon3BoaHON. Bermonnenune M]3

Tema 10.3 [1] naBa VIII. §46. Ipasuna quddepenumposanus. Bemmonnenne NJ13

Tema 10.4 [1] naBa VIII. §45. I[pousBoaHas creneHHO# (yHKuuu. Beimonnenne U3

Tema 10.5 [1] T'naBa VIII. §47. [IponsBoaHBIE HEKOTOPBIX AJIEMEHTAPHBIX (yHKIMH. Beimonnenune /13

Tema 10.6 [3] I'maBa 7. §3. OcHoBHBIe mpaBuia quddeperHnupoBanus. Bemmonnenue 1/13

Tema 10.7 [1] I'naBa IX. §53. Bemmykiocts rpaduka GyHKIHMU, TOYKH Tiepernda. DxcrpemyM ¢yHkiwn. Beimomnenue 1/13

Tema 10.8 [3] I'naBa 8. §3. Bropas npousBoanas. Bermonnenne UJ13

Tema 10.9 [1] T'naBa IX. §51. [IpumeHeHne MpoU3BOIHOM K MOCTpOeHUIO rpadukoB ¢yHKiwid. Beimomnenue 1/13

Tema 10.10 [1] 'naBa IX. §52. [IpumeHeHne npoU3BOIHOI K UccienoBanuio ¢yHKuy. Beimonnenue 1/13

Tema 10.11 [1] T'naBa IX. §53. [IpumeHeHne NPOU3BOIHOI K PEIICHUIO IPUKJIAaIHBIX 3a1a4. Beimonnenne NJ13




Tema 11.1 [1] T'maBa X. §54. ITepBoobpasnas. §55. IlpaBuia HaxokIeHHsS TIepBO0Opa3HbIX. Beimonnenue UJ13

Tema 11.2 [1] T'naBa X. §55. [IpaBuia HaxoxaAeHUs epBOoOpa3Hbix. Beimoanenne N/13

Tema 11.3 Beimonnenune N3

Tema 11.4 [1] TmaBa X. §56. Onpenenennsiii uarerpan. Bemonnenne N3

Tema 11.5 Brmomnuaenune M3

Tema 11.6 [1] T'maBa X. §58. BerunciieHue miIomaaeii ¢ MOMOIIBI0 HHTETPAIOB

Tema 11.7 [1] TmaBa X. §59. IIpuMeHeHre IPOU3BOIHON U MHTETPaia K PEIIEHUIO MPAKTHIECKUX 3a0ad. Bemmonnenne MJI3
Tema 11.8 [1] TmaBa X. §59. IIpuMeHeHre IPOU3BOIHON M HHTETPaa K PEIIEHUIO IPaKTHIEeCKUX 3a0ad. Bemmonnenne 113
Tema 12.1 [1] T'maBa X1. §60. IIpaBuno npoussenenus. Bomonnenne /13

Tema 12.2 [1] TnaBa XI. §61. IlepecranoBku. §62. Pazmerenus. §63. Coueranus u ux cBoicTsa. Beimonanenue N/13

Tema 12.3 [1] T'naBa X1. §64. bunom Herorona. Bemmonanenue UJ13

Tema 13.1 [1] T'naBa XII. §67. BepositHocTh coObiTHI. Brinonuenne NJ13

Tema 13.2 [1] T'naBa XII. §68 Cnoxenne BeposiTHocTel. §69 HezaBucumblie coObITHS. YMHOXKEHHE BeposiTHOCTEH. Boimoanenune M3
Tema 13.3 [1] T'naBa XIII. §71. Cnyuaiitbie Benmuuunbl. §73. Mepsl pazopoca. Beimonuenne NJ13

Tema 13.5 [1] T'naBa XIII. §72. Ilenrpanbhbie TeHacHIMH. ¢.370-374. Bpimonanenune U3

Tema 13.6 [1] TmaBa XIII. §71. Cnyvaiitsie BenuuuHsl, ¢.366-368. Brimoanenue N3

Tema 13.7 [1] TmaBa XIII. §73. Mepsl pazopoca. 3amaua ¢.379. Bemonunenune M]3




3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. JIns peanuzanuu IporpaMMbl 00IIe00pa3oBaTeIbHON YIeOHON TUCIUILTUHBI TOJDKHBI OBITh
IPEYCMOTPEHBI CIICIYIONIUE CIICIHATbHBIC ITOMEICHHS

Kabuner «mamemamuxuy, OCHAICHHBIH 000pyIOBaHHEM:

M0CAJ0YHBIMHA MECTaMH 110 KOJIMYECTBY 00yUarOIIUXCs,
paboyuM MECTOM TpernogaBaress,

JIOCKOH,

KOMILJIEKTOM y4eOHO-HATJISAHBIX TTOCOOUH,

TEXHUYCCKUMU CpEACTBaMU 06y‘IeHI/I5[Z - INEPCOHAJIBHBIM KOMIIBIOTCPOM C JIMOCH3HOHHBIM
MMporpaMMHbIM 06CCHC‘{CHI/IGM; IIPOCKTOPOM C DKPAHOM.

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl
Jns peanuzanuu mporpammbl OuOIMOTEYHBIH (QOHI 00pa3oBaTENbHONW OpraHU3alMU JO0JKEH
UMETh T[ICYaTHBIC W/HIU JJICKTPOHHBIC 00pa3oBaTeNIbHBIE W MH(DOPMAIIMOHHBIC PECYpPCHI IS
HCIIOJIb30BaHuUs B 00pa30oBaTeNbHOM IpoIiecce
3.2.1. [leyaTHble U31aHUS
1. AunreOpa u Hauayia MaTeMaTuieckoro ananu3sa (ba3oBblil 1 yriryoneHHbIH ypoBHH) [ TekcT]: yueo.
st 10 - 11 k1. o6meoOpazosar. yupexxnenuit/ LLI.A. Amumos [u ap]. —M., [Ipocsemmenue, 2021.
-463 c.
2. Maremaruka: anrebpa u Hayajia MaTeMaTHYECKOTO aHaiu3a, reometpust. ['eomerpus. 10-11
knacc. bazoseiii u yriayonennsiii yposau. / JI.C. Atanacsu [u ap]., [Ipocsenienue, 2018. — 256¢
3. boromomnos, H. B. Ilpaktnueckue 3ansaTus mo matemaruke B 2 4. Yacte 1 : yaeOHOE mocobue st
cpenHero npodeccruoHanbHOro oopazosanus / H. B. boromonos. — 11-e u3x., mepepab. u qorr. —
Mockga : UznarensctBo IOpaiit, 2023. — 326 ¢c. — (IIpodeccuonanvHoe obOpa3zoBaHHE). —
ISBN 978-5-534-08799-4. — Texcrt : amextponHbid // O6pa3oBarenpHas rmiardopma HOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/512668

3.2.2. DeKTpPOHHBbIE N31aHUS (31eKTPOHHbIE Pecypchl)

1. Moodle - https://md.urpc.ru xypc Maremaruka 1 kype (Pyanas) (mpe3eHTamnum ¢ Teopueii u
MIPAKTHKOMN)

2. http://www.bymath.net/ Maremarrueckast mkona B MHTepHETE

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKH

1. I'mypman, B. E. PykoBozcTBO K perieHnio 3a/1a4 1o TEOpUH BEPOSITHOCTEW U MaTeMaTHYeCKOM
CTaTHCTUKE : yueOHoe mocodue ans By3oB / B. E. 'mypman. — 11-e uzn., mepepal. u mom. —
Mocksa : M3narensctBo FOpaiit, 2023. — 406 ¢. — (Bwicmee oopa3oBanue). — ISBN 978-5-534-
08389-7. — Tekct : anexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510436


https://urait.ru/bcode/512668
https://md.urpc.ru/
http://www.bymath.net/

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHWS OBIIIEOBPA30OBATEJIBHON YYEFHOM JUCITATLIMHBI
KoHTpoJib U oOlleHKa pe3ylbTaTOB OCBOCHMs 00IIe00pa3oBaTeIbHOM yueOHOW AMCHUUIUIMHBI PACKPBIBAIOTCS dYepe3 AUCIHUILIMHAPHbBIE

pe3yNbTaThl, HAIIpaBJIeHHbIE HA (OPMUPOBAHKE OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIUI 110 pa3/iesaM U TeMaM CoJIep:KaHus yueOHOro MaTepuarna.

MeToabl OIEHKH

peoOpa3oBaHus JPOOHO-PaLlMOHAIBHBIX BbIPAaXKEHUIH;

- YMETb ONEPUPOBATh MOHATUSAMU: PallUOHAIILHBIE,
UppalMOHAIIbHBIE, TOKa3aTelIbHbIE, CTEIICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIAMHU: (YHKLINS, HETIPEPhIBHAS
GbyHKLMSA, TPOU3BOIHAS, TIEPBOOOpa3HAas, ONPEACTICHHBIH
MHTETpal; yMETb HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPAaBOYHBIE MaTepUabl; UCCIE0OBATh B
MPOCTEHIINX ClTydasix GyHKIMH Ha MOHOTOHHOCTh, HAXOJIUTh
HauOOoJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTh
rpad¥Ky MHOTOUWIEHOB C UCIIOJIb30BAHUEM allapara
MaTEMaTHYECKOI 0 aHaAJIN3a; IPUMEHSATH IPOU3BOIHYIO IpU
pELIeHNN 3a]a4 Ha ABM)KEHUE; PelaTh PAKTUKO-

npeoOpa3oBaHus APOOHO-PALTMOHATBHBIX
BBIPAKCHU;

-OnepupyeT NOHATUSAME: (PYHKITHS,
HenpepbIBHAs (QYHKIIHS, IPOU3BOTHAS,
niepBooOpasHasi, OrpeeICHHBIN
WHTETpa;

-HaXxOJIUT MIPOU3BO/IHBIE JIEMEHTAPHBIX
(GyHKUIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHaIbl; BEIYUCIISET MPOU3BO/IHbIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3HUITUH () YHKIIHIA;

-UCCIENYET B MPOCTEUIIINX CIydasx
(GyHKIIMK HA MOHOTOHHOCTH, HAJTHIHUE
HKCTPEMYMOB H HAIPaBJICHUE
BBIITYKJIOCTH I'pauKOB (PYyHKIIHIA;

HNunpexc
OK/TIK Pe3yabTarsl 00yyeHus Kpurepum ouenku /onleHOYHbIe
MeponpHsITHS

OK 01 | -BiajgeTh METOAAMH J0KA3aTENbCTB, AITOPUTMAMH PEILECHHS -pemaer  3amaun U (opmymupyer | TectupoBaHue
3a/1a4; yMeHUuE POPMYITUPOBAThH ONPEACIICHUS, AKCUOMBI OIIPCACIICHUSA, aKCHOMBI 1 TCOPEMBI MaremaTnueckui
TeopeMbl, IPUMEHSATH MX, TPOBOAUTH J0Ka3aTebHbIe - ONCPUPYECT IOHATUAMH. CTCICHD YUCHA, | ppprapT
paccykIeHHus B XOJI€ PEIICHHs 3a/1a4; JIOrapu(M YMCIIa; BHIIOIHACT WnavBuayanbHas
- yMeTb OIEpUPOBATH MOHATHAMHU: CTENeHb YNCIIa, orapudy | BPIACICHUE 3HAUCHHT 1 caMocCTosITeNIbHas paboTa
YKCIA; YMEHHE BBINOJIHAThH BBIUMCICHHE 3HAYECHUH 1 pe0bpa3zoBaHMUs BRIPAKCHHH CO I[Ipencrasnenune
MPeo6pPa30BaHHs BHIPAKEHHI CO cTeneHsMi 1 morapubmamy, | CTETCHIMH H orapupmamy, PE3yIIbTaTOB

MPaKTUYECKUX paboT
KonTponbhas padora

Brinonnenune
JK3aMEHAIIMOHHBIX 3aJaHUuN




OPUEHTHUPOBAHHBIE 33]]a4l HA HAMOOIBIINE U HAMMEHBIITNE
3HAYEHUs, HA HAXOXKJICHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATUSAMU: pAIMOHAIbHAS (DYHKITUS,
MoKasaresiabHas QYHKIMS, CTeNeHHAst (PYHKIUS,
norapudmuueckas QyHKINS, TPUTOHOMETPUYECKUE PYHKIIUH,
oOparHble PYHKIIMH;, YMEHUE CTPOUTH I'paKH U3yUEHHBIX
(GyHKIUH, UCTI0NIB30BaTh IpadUKK MPU U3yYESHUH MPOIIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3324 U3 APYTUX yueOHBIX
MPEIMETOB U 33]1a4 U3 PEAIbHOM )KU3HH; BBIPaXKaTh
(dhopMyllaMy 3aBHCHMOCTH MEXKIy BEJTMUYNHAMU;

- YMETb peliaTh TeKCTOBBIC 3aJa4l Pa3HBIX THIIOB (B TOM
YuClie Ha MPOIIEHTHI, TOJIU U YacTH, Ha ABUXEHUE, padoTy,
CTOMMOCTh TOBapOB U yCIIYT, HAJIOTH, 33/1a4u U3 00J1acTH
yIpaBJICHUS TUYHBIMU U CEMEHHBIMH (PHAHCAMU); COCTABIISATh
BBIPAYKEHMUSI, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI I10
YCJIOBHIO 3aJ1a4H, UCCIIEI0BATH NIOJIYYEHHOE PELICHUE U
OIICHUBATH MPABJONOI00HOCTh PE3YIIHTATOB;

- YME€Tb ONEPUPOBATH MOHATUSIMHU: CpeIHEE apU(hMETUUECKOE,
MeJraHa, HauOoJIbIlee U HauMEHbIIIee 3HAUCHUSI, pa3Max,
Jucrepcusi, CTaHJapTHOE OTKJIOHEHHE YUCIIOBOIO Habopa;
YMETb U3BJIEKATh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPEJICTAaBICHHYIO B TAONMUIIAX, HA AMarpaMMax, rpadukax,
OTPAXKAIOLYIO CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUI;
MIPEICTaBIATh HHPOPMAIIHIO C IIOMOIIBIO0 TAOIHUIL U TUarpaMM;
HCCIIEIOBATh CTATUCTHYECKUE IAHHBIE, B TOM YHCIIE C
MpUMEHEHUEM TpadUIECKUX METO/IOB U JIEKTPOHHBIX
CPEJCTB;

- YMETh ONEPUPOBATH MOHITUAMU: CITyYalHBIN OIBIT U
ClIy4aiiHOE COOBITHE, BEPOSITHOCTh CIIY4ailHOTO COOBITHS;

- pelaeT NpakTUKO-OPHEHTUPOBAHHBIE
3aJauu Ha HAauOOJIbIINE M HAUMEHbIIIHNE
3HA4YEHUs1, HA HAXOXKCHUE ITYTH,
CKOPOCTH U YCKOPEHUSI C TIOMOIIIBIO
MIPOU3BO/THO;

- HaXOJIUT TUIOIIAIH GUTYp C TOMOIIBIO
WHTETpana;

-CTpPOUT rpaduKu NMoKa3aTeIbHON
(GyHKINHU, CTENEHHON (PYHKITNH,
norapupMuyeckoil GyHKIMH,
TPUTOHOMETPHUYECKUX (DYHKIINH,
0o0paTHBIX (PYHKIN; BHITOTHSIET
npeodpa3oBaHus rpadukoB GyHKINH;

- pelIaeT TeKCTOBbIE 3a]]a4l Pa3HBIX
THUIOB (B TOM YHCJI€ Ha TIPOLIEHTHI, 10JIU
U 4acTH, Ha JIBUKEHUE, paldoTy,
CTOMMOCTH TOBapOB H YCIyT, HAJIOTH,
3a/1a4M U3 00JIacTH yIpaBICHUS
JUYHBIMHU ¥ CEMEHMHBIMH (PTHAHCAMU);
-3HAET TIOHSATHS TEOPUH BEPOSTHOCTEH 1
MaTeMaTH4eCKOM CTaTUCTUKU:
ClTyyaiiHbIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSATHOCTH CIY4aiiHOTO COOBITHS,
MaTeMaTH4eCcKoe OXKUJaHHue, TUCTIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa;, HHTEPIPETHPYET HHPOPMAIIHIO,
MpEeACTaBICHHYIO B TaOIMIIaX, HA
nuarpammax, rpadukax;




YMEHHE BBIYUCIATH BEPOSTHOCTH C UCTIOIH30BAHUEM
rpadMUecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOUHATOPHBIE (DAKThI U
(bOpMyJIBI TIPU PELICHNH 3a/1a4; OLCHUBATh BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMU
BEJINYMHAMU; YMEHHUE IPUBONUTH IPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YMCEI B IPUPOIHBIX U OOLIECTBEHHBIX
SIBIICHUSIX

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YOI, CKPEUITHBAIOIINECS MPSIMBIE,
MapajIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U
TUIOCKOCTEH, YroJl MEKAY MPSIMBIMU, YTOJI MEXKy IPSIMOU H
IUIOCKOCTBIO, YTOJI MEXKITy TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
10 TFIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSIHUE
MEX]y IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MPH PEeIICHUH
3aJja4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPAaHHHK, CEUCHHUE
MHOTOTpaHHHKa, Ky0, mapaieNenurie]], pu3Ma, TupamMua,
¢burypa v MOBEpXHOCTH BPAILICHHS, IIMIIMH/IP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpalleHHsl, INIOCKOCTh, Kacarouascs
cdepsl, HUIUHAPA, KOHYCa, TUIOIAAb TOBEPXHOCTH MUPAMUIbI,
MPU3MBI, KOHYCa, HWIMHAPA, IJI0Maabs cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO MapajulesenuIeia, TMPaMHIbl, TPU3MBI,
ITMH]PA, KOHYCa, apa; yMeHHe n300paxarh
MHOTOTPaHHHUKH W TIOBEPXHOCTH BpAIICHUS, HX CEYCHUS OT
PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CpE/CTB; YMEHHUE PacIlO3HABaTh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

-IPUMEHSAET (POPMYIIbI CIOKECHUS U
YMHOXCHHUS BEPOSTHOCTEH, PopMyTy
MIOJIHOM BEPOSTHOCTH, POPMYITy
bepuynin komOuHaTOpHBIC (DAKTHI U
(GopMyIIbI TP pEeIIEHUH 3a]1a4;
-OIepUpPyeT MOHATUAMH TOUKA, IIpsMasi U
IUIOCKOCTh B IIPOCTPAHCTBE,
MapajIeIbHOCTh U MEPIECHINKYISIPHOCTD
IPSIMBIX U INTIOCKOCTEM,

- BBIYUCIIACT PACCTOSTHUS MEXKITY
TOYKaMH, MIPSIMBIMH U TUIOCKOCTSIMH;
YTJIBI MEXY NPSIMBIMH, MIPSIMOH U
IUIOCKOCTBIO M MEX/1Y MJIOCKOCTSAMU;
-3HAaeT MOHATHUSI MHOTOTPAHHUK, CEUCHHE
MHOTOIpaHHHKa, Ky0, mapajsienenurnes,
npu3Ma, nupamua, urypa u
MOBEPXHOCTD BPAICHHS: IWIIAH/P,
KOHYC, I1ap, cepa, ceueHus Gurypsl
BpAICHHS,

-BBIYHCIISIET TUTOIIAIN TOBEPXHOCTH
¢buryp 1 ux o6beMbl;

-1300paxkaeT MHOIOI'PaHHUKH,
MOBEPXHOCTHU BPALICHUS U CTPOUT UX
CEeUeHMS,;

-pelaeT 3a/1auu, UCIIONIb3Ysl IOHSTHS:
JIBYDKEHUS B IPOCTPAHCTBE, TIOJJOOHBIE
(burypsl, OTHOIIEHUE TUIOIIAAEH U
00BEMOB MOAOOHBIX QUTYD;




- YMETbH OIIEPUPOBATH MOHATUSAMU: ABUKEHHUE B IPOCTPAHCTBE,
1o/100HbIe (GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHHUE
TUIOIIAJIeH TOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
pEIICHNN 33124,

- YMETb BBIYHMCIATh FT€OMETPUYECKHE BEIMYMHBI (JJIMHA, YOI,
IUI0IIA/b, 00BEM, IUIOIIA/Ab TIOBEPXHOCTH ), UCIIOIb3YS
U3y4eHHbIE (OPMYJIBI U METOABI;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEICHHE, YTOJl MEX/ly BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HAa YUCIIO; HAXOAUTh C
MIOMOILBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEHHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

- YMEThb BbIOUpATh MOAXOJAIINN U3yYEHHBIH METO IS
peleHus 3a/1auu, paco3HaBaTh MaTeMaTuYeckue (hakThl U
MaTeMaTHYeCKHue MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIIGHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH PUMEPDI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETh OIEPUPOBATh MOHATUSAMU: OINpeeIeHUE, aKCHOMa,
TEeOpeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHHE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTeMaTHYeCKON MHAYKIMU; TPOBOAUTH JOKa3aTeNbHbIE
paccyXIeHus IPH PElIeHUHU 3314, OLIEHUBATh JJOTHYECKYIO
MIPaBWJIBHOCTh PACCyKICHHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOKECTBO,
IIOJIMHO>KECTBO, OIIEPALIMY HAJ MHOXXECTBAMU; YMEHHE

-BBITIOJTHSCT JUHEHHBIC U HEJIMHEHHBIC
onepauyy HaJl BEKTOPAMH; PELIAET C
IMOMOIIBIO BEKTOPOB IPOCTENIINE
3aJ1auu;

- H300pakaeT Ha KOOPUHATHOM
IJTIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U UX CUCTEM,
-3aJ1a€T YHCIOBBIC IIOCIICOBATCIILHOCTH
C TIOMOIIBI0 (POPMYJIBI OOIIIETO YIeHa U
PEKYPPEHTHOTO COOTHOLLICHUS




HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJis
OMHCaHUs PeaIbHBIX MPOIECCOB U SIBJICHUMN NP PELICHUU
3a/1a4, B TOM YHUCJIC U3 JPYTUX Y4EOHBIX MMPEIMETOB;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepecTaHoOBKa, YUCIIO COUETaHU, YUCIIO MePEeCTaHOBOK; OMHOM
HeroToHa; yMeHue npuMeHsTh KOMOMHATOPHBIE (PAKTHI U
paccyxaeHus Uil pelIeHus 3a/1aY;

-yMETb ONEPUPOBATH MOHATHIMU: HATYPATIbHOE YUCIIO, LIETT0E
YHCJI0, OCTATOK 10 MOAYJIIO, PalliOHAILHOE YHCIIO,
HPpAIMOHATIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, 1IEJIbIX,
palMoOHAIBHBIX, ICUCTBUTEIBHBIX YHCEI, YMEHUE
UCIOJIb30BaTh MPU3HAKYU JIETMMOCTH, HAMMEHBIINI 00IIni
JIeNuTeNb U HauMeHbIIee olliee kpatHoe, anroput™ EBkinuaa
MIpH PEIICHUH 33]1aY;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATHSAMU: CTETIEHB C IIENbIM
MOKa3aTelleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
palMoHaIBHBIM IMOKAa3aTeIeM, CTETICHb C JIEHCTBUTEIILHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm 4rciia, CHHYC,
KOCHHYC ¥ TAaHT€HC NMPOU3BOJIBLHOTO YUCIIA;

- YMETbh ONEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUH U HEPABEHCTB, PABHOCWIIBHOCTh YPABHEHUH,
HEPABEHCTB U CUCTEM, pallMOHAIbHbIE, UPPALIMOHAIbHEIE,
MoKa3aTeabHbIe, CTETIEHHBIE, JTorapu(MUIECKHE,
TPUTOHOMETPUUIECKUE YPaBHEHUS, HEPABEHCTBA U CHCTEMBI;
yMEHHUE pPelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX MPUEMOB; peliaTh ypaBHECHHUS,
HEPaBEHCTBA U CUCTEMBI C TTapaMEeTPOM; IPUMEHSATH
ypaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JIJIsl PEILICHUS




MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3In4yHbIX o0iacTeit
HAaYKHU U PEAIbHOM KU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPpaduK HyHKIHUH,
oOpaTtHas QyHKIHS, KOMIO3UIIUS (PYHKIUH, THHEHHAS
GbyHKIMS, KBagpaTHIHAash PYHKIUA, CTENeHHas (PYHKIUS ¢
LIeJIBIM [TOKa3aTeeM, TPUrOHOMeTprudeckue QyHKINY,
oOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUH, TOKa3aTeabHas U
norapupmMuyuecKkas QyHKIUH; YMEHHE CTPOUTH Tpaduku
(byHKIMH, BBIIOTHATH TpeoOpa3oBaHus TpaguKoB QyHKINN;
YMEHHUE HCIIOJIb30BaTh rpaduku QYyHKINHN 151 U3YICHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUN 3a]1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEabHOM KU3HU; BbIPAXKAaTh
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

yMeHHUE CBOOOZHO ONEpUPOBATh MOHATUAMU: YETHOCTD
GyHKINHU, TEPUOANYHOCT (PYHKIIUH, OTPAHUYEHHOCTh
(GYHKIIMH, MOHOTOHHOCTh ()YHKIIUH, SKCTPEMYM (DYHKIIMH,
HanOoIbIIIee M HANMEHbIIIee 3HaYeHUsT (PYHKIINU HA
MIPOMEXYTKE; YMEHHUE MPOBOANTH MCCIEIOBaHNE (PYHKIINH;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U rpa@UKu QYHKIUH JIs
peleHys ypaBHEHHIA, HEPAaBEHCTB U 33/1a4 C TTapaMeTpaMu;
n300pakaTh Ha KOOPJIMHATHOM MI0OCKOCTH MHOXECTBA
peleHni ypaBHEHUH, HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHIMHU:
M0CJIeI0BATENbHOCTb, apu(METHUECKas IPOTPECcCHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroOIIas
reoMeTpHUecKas IPOTPECcCHsl; YMEHHE 33/1aBaTh
MOCJIEIOBATEIPHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX

bopmyir;




- YMETh ONEPUPOBATH MOHATHAMH: HEPEPHIBHOCTH (PYHKIUH,
acCUMIITOTHI rpaduka GyHKINH, IEpPBast U BTOPAst MPOU3BOIHAS
(GyHKINHU, TEOMETPUIECKUN U (PU3MUECKUI CMBICT
IPOM3BOAHOM, TEpBOOOpa3Hast, ONPEAEICHHBIN HHTETPAIT;
YMEHHE BBIYHCIIATH IIPOU3BOIHBIE CyMMBI, IPOU3BEICHHS,
YaCTHOTO U KOMIO3UIMH (YHKIMH, HAXOAUTh YpPaBHEHHUE
KacaTelnbHOU K rpaduky QyHKIUY;

YMEHHE HCII0JIb30BaTh MMPOU3BOIHYIO JUISI UCCIICAOBAHUS
GyHKIMH, UTST HAXO0XKICHHUS HAWTY4IIeTO PEIICHUS B
MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
(bu3NIeCKNX 3a/1a4ax, Uil ONPeIeIeHUs] CKOPOCTH U
YCKOPEHHMST; HAXOJUTH IJIOMAAN ¥ 00BEMBI (UTYP C TIOMOIIIBIO
MHTerpaa;

- YMETh ONEPUPOBATh NOHATHUAMH: KOMILIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOYJIb U QpTyMEHT
KOMILIEKCHOTO YHca, (hopMa 3alricu KOMITJIEKCHBIX YHCe
(reomeTpuueckasi, TPUTOHOMETpHUYECKas U anredpandeckasi);
YMETh POU3BOJIUTH apu(pMeTHIeCKre NeHCTBHS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH TPHMEPHI
WCTIOJIh30BAaHUST KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: CPEHEE
apupmeTHyecKoe, MeJJuaHa, HauboJbIllee U HaMEHbIIIee
3Ha4YeHUs1, pa3Max, AUCIEPCHs], CTAaHIaPTHOE OTKJIOHEHUE JUIs
OIMCaHMs YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTHUYECKHUE JAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadM9ecKuX METOJIOB U SJICKTPOHHBIX CPEACTB; TpaduIecKu
WCCIIeIOBAaTh COBMECTHBIC HAOIIOICHUS C TOMOIIBIO AHArpaMm
paccenBaHMs U JINHEWHON PErpeccuu;




- YMETh HaXOJIUTh BEPOSATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpaduUecKux METOJI0B; MPUMEHSTh Ul PEUICHUS 3a1a4
(bopMyIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, (hopMyTy
IIOJIHOM BEPOSITHOCTH, popMyity bepHysiin, koMOMHATOpHBIE
(bakThl ¥ POPMYJIBL; OLIEHUBATH BEPOSITHOCTU PEaIbHbIX
COOBITHI; yMEHUE ONIEpUPOBATh MOHATUAMU: CllydaiiHas
BEJIMYMHA, paclpeieeHHe BEPOSITHOCTEH, MaTeMaTHYECKOe
O’KHMJIaHHE, TUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHUE CIIy4alHON
BEJIMYMHBI, (PYHKINH;, YMEHHE HCIIOJIb30BaTh CBOHCTBA
W3YYEHHBIX paclpeesieHui s peleH s 3a/1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIINX YMCEIl, METO bl BEIOOPOUHBIX
HCCIIEIOBaHMI; yMEHUE IPUBOIUTH IPUMEPHI POSBICHUS
3aKOHa OOJIBIINX YMCEN B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUSAMU: TOUYKA, NpsMas,
IJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN yTOJl,
JBYTPAaHHBIN yroJI, TPEXTPAHHBIA YTOJ1, IEpeceKaromuecs,
napajJiesIbHbIe U CKPEIIMBAOLINECs IPSAMbIe, TapaJIIIeIbHOCTh
U TEPIIEHIUKYISIPHOCTh NPSIMBIX U MJIOCKOCTEH, YTOJl MEXAY
MPSIMBIMU, YTOJI MEXY MPSAMOU U MIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NMPH PEILIEHUH 3aa4
U3yueHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MHUPE; YMEHHE
OIIEepPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, TPABUIIHHBIN MHOTOTPaHHUK, TIPU3Ma,
nupaMua, GUrypa i IOBEepXHOCTh BPAICHHS, IIFITHH]ID,
KOHYC, 1ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYyCa
U [IWIMH]PA, TapaJljieIbHble OCH UM OCHOBAHHIO, CEUECHHUE
11apa, IIOCKOCTh, Kacaroliasics chepbl, HWINHAPA, KOHYCA;




YMEHHE CTPOUTH CEYEHNE MHOTOTPAHHUKA, H300paxarhb
MHOTOTPaHHHUKH, (PUTYPBHI U TOBEPXHOCTHU BPAIICHUS, HX
CEUCHHSI, B TOM YHUCIIE C TIOMOUIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHATh CBOWCTBA FT€OMETPUUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEAEICHUS U3ydaeMbIX
¢buryp, BbIABUraTh FMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHE MPOBOANTH KIacCU(UKALIUIO GUTYP 110 pa3THIHBIM
MPHU3HAKAM, BBITOJIHATH HEOOXOAUMBIE JONOJHUTEIbHbIC
MIOCTPOCHHS;

- YMETh CBOOOIHO ONEPUPOBATH MOHITHAMU: TUIOMIA/b
¢burypsl, 00beM QUTypbl, BETUUHHA yTIila, PACCTOSHUE OT
TOYKHU J0 MIIOCKOCTH, PACCTOSHUE MEX]Y MPSIMBIMH,
paccTosiHUEe MEXAY MIIOCKOCTSIMM, IUIOIAAb c(epbl, IUIOIaIb
MOBEPXHOCTU MMPaMM/Ibl, IPU3MBI, KOHYCa, IIMIINHAPA, 00BeM
Ky0a, psIMOYTOJILHOTO Mapajiesienune1a, MupaMubl,
MIPU3MBI, HWIMHAPA, KOHYCA, Iapa; yMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMHU: JIBIKEHHE,
napajuieNbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo 100U, M0100HbIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIE U [10JI00HbIE PUTYPHI,
B TOM YHMCIIE B TIPUPOJE, HICKYCCTBE, apXUTEKTYpe; YMEHHE
HCIOJIb30BATh T€OMETPUUYECKHE OTHOILIEHHS, HAXOIUTh
reoMeTpUYeCcKre BeIMUUHBI (JIMHA, YTOJ, IJI01a1b, 00beM)
MIPH PEUICHNH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peabHOM KU3HH;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: IPSIMOYTOJIbHAS
crcTeMa KOOpAMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPIUHATHI




BEKTOpa, CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOPA HA YHCIIO,
pasioKeHue BEKTopa 1o 0a3ucy, CKaIsipHOe IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
HCII0JIb30BaTh BEKTOPHBIN ¥ KOOPIMHATHBINA METO, IS
peLeHNsI FeOMETPUYECKUX 3a/1a4 U 33134 IPYTUX y4eOHbIX
IIPEIMETOB;

- YMETb MOJEIINPOBATh PEAJIbHBIE CUTYaLlUN Ha SI3bIKE
MaTEMaTHKH; COCTABJIATh BhIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H, UCCIIE10BATh
IIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BAaHUEM allllapara anreopsl,
UHTEPIPETUPOBATH MOIYYEHHBIN pe3yNbTaT; CTPOUTH
MaTEMaTHYECKHE MOJIEH C TOMOLIBIO0 TEOMETPUUECKUX
MIOHATUM U BEJIMYUH, PELIATh CBA3aHHbIE C HUMM ITPAKTUYECKHE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO MOZEIb U
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3yiIbTaT; PEIIATh
IIPUKJIAHBIE 3a/1a4 CPEACTBAMHM MAaTEMATHUECKOIO aHAJIN3a, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
Xapakrepa;

- YMCHHE BBIOUPATh MTOAXOSIINN METOJI ISl PEIICHUS 3a/1a4u;
IMOHMMAHUEC 3HAYUMOCTU MAaTEMATUKU B U3YUCHHUU IIPUPOAHBIX U
O6HICCTBCHHBIX IIpoLIeCCCOB U HBﬂeHHI‘;I; YMCHHE pacClioO3HaBaTh
HPOSIBIICHNE 3aKOHOB MaTEMATHKH B HCKYCCTBE, yMECHHE IIPUBOINTD

pUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON 1 MUPOBOM
MaTeMaTHYECKOW HAyKH

OKO02

- YMETh OINEpUPOBaTh MOHATUSIMM: palUOHaNbHAs (QYHKIHS,
MOKa3aTenbHas byHKIHS, CTENEHHAas byHKIHS,
norapudmuueckas (QyHKLHSA, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHble (DYHKUMH; yYMEHUE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKIMH, UCTIOIB30BATh rPpaUKU NMPH U3YYEHUH MPOLIECCOB U

dopMmynupyeT onpeeieHue,
BocnpousBoaur (3anuchIBaer,
BbIOUpaeT) popmyny (ypaBHEHHE)
BeinonnseT pacuer 3HaueHUH ¢
WCTIOJIh30BAHNEM YpaBHEHUS

(rpacukoB)

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTAHT




3aBUCHUMOCTEH, NpU pELIEHUH 3a7ad U3 JPYIHX Y4eOHBIX
MPEIMETOB U 33724 U3 PEATbHOM )KU3HU; BBIPAXATh POpMyJIaMu
3aBUCHUMOCTH MEKIy BEIUUUHAMU;

- YMETh ONEPUPOBATH NOHATUSAMU: TOKIECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,  HEPaBEHCTBO,
YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHHI,

CcHUCTEMA
HCPABCHCTB MW CHCTCM, pPalUOHAJIIBHBIC, HPpAllHOHAJIbHBIC,

[I0Ka3aTelbHbIE, CTETICHHBIE, JorapupMHUECKHe,
TPUTOHOMETPHUYECKUE YpPaBHEHHs, HEPAaBEHCTBA U CHCTEMBI;
YMETh peliaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO
pa3NMYHBIX TPHEMOB; peIIaTh ypaBHEHWs, HEPAaBEHCTBA U
CHCTEMBI C MIapaMeTPOM; NPUMEHATh YpPaBHEHUs, HEPABEHCTBA,
UX CHUCTEMBI JUIS pPEeLICHUs MaTeMaTHYeCKUX 3a/1ad U 3a7ad U3
pa3nuyHbIX 001acTe HAYKU U peallbHOW KHU3HH;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHAMMU: JIBHKEHHE,
napasiesIbHbI NePeHOC, CHMMETPHS Ha INIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue Mo00us, TOJ0OHbIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U NI0JI00OHbIE (PUTYpBI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
WCTIOJIH30BATh TEOMETPUUYECKIE OTHOIICHHS, HAXOIUTh
reOMeTPHUECKUE BETUUNHBI (JITTMHA, YOI, TUIOIAdb, 00BEM)
IIPU PELICHNH 33734 U3 IPYTUX YUeOHBIX PEIMETOB U U3

peanbHON KU3HU

— Ananusupyer pe3ynapTaT pacuyera
— IlpuBogut npumepsl
MPAKTHYECKOT0 UCTIOIb30BaHUS

Jlnst noHATHA:
panoHanbHas QyHKIMS, TOKa3aTeabHas
GbyHKuus, creneHHas QyHKIHs,
norapudmudeckas GyHKIHS,
TPUTOHOMETpHUYSCKHE (HYHKIUH,
oOpatHble PYHKIMH, TOKIECTBO,
TOKJIECTBEHHOE TIPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCUIILHOCTh YpaBHEHUM, HEPABEHCTB
Y CUCTEM, PallHOHAIBHEIC,
UppalMOHaNIbHBIE, TOKa3aTelbHEIE,
CTCTICHHBIE, JTIOTapH(PMUICCKHE,
TPUTOHOMETPHUUYECKUE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI, : JIBIDKECHUE,
napajieNnbHbIN epeHoc, CHUMMETPHS Ha
IJIOCKOCTH M B IPOCTPAHCTBE, TTOBOPOT,
npeoOpa3oBaHue o100, TOI00HBIE
(buryphl; yMETh paclio3HaBaTh paBHbIC U
mo00HbIe GUTYPHI, B TOM YHCTIE B
MIPUPOJIE, UCKYCCTBE, apXUTEKTYpE

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboOT
KonrtponsHas pabora

Brinoinenue
SK3aMEHAIIMOHHBIX 3aJaHNUNI

OKO03

- yMEThb  OIEpUPOBaTh  IMOHATHAMH:  palUOHAIbHBIE,
VpPPALMOHAJIBHEIE, MIOKa3aTebHBIE, CTEIIEHHBIE,
jJorapu@mMuyueckKue, TPUTOHOMETPUYECKHUE  YpaBHEHHS U

HEpPaBEHCTBA, X CUCTEMBI;
- YMEThb OIIEpUPOBATh NOHATHUSIMHU: MHOTOTPAHHHUK, CEUYCHUE
MHOTOTpaHHUKa, KyO, TMapajuleJielurne]l, Mpu3Ma, MUpaMHuiaa,

— ®@opmynHpyeT OIpeesieH e,

— BocnpousBoauT (3amuceIBaeT,
BbIOUpaeT) popmyny (ypaBHEHHE)

— Bemonnser pacuer 3HaueHni ¢
WCTIOJIh30BAHNEM YpaBHEHUS
(rpacukoB)

— AHanmu3upyeT pe3yapTaTr pacyera

TectupoBanue

YcTHBII onpoc
Maremarnueckuit
JUKTAHT
NuauBuayanbHas
caMmocTosiTeNbHas paboTa




¢durypa u MOBEpXHOCTb BpALICHUSA, IHIUHAP, KOHYC, MIap,
cdepa, cedeHus GUTYpHI BpaIlIEHUs, IIOCKOCTh, KaCAIOIIAsICs
cdepsl, MIIMHIPA, KOHYCA, TUIOIAb IOBEPXHOCTH MUPAMUJIBI,
NpHU3MBI, KOHYCa, IMIMHApA, TUIomanb chepbl, o0beM Kyoa,
NPSIMOYTOJIBHOTO  MapajuleienuIe/ia,
WINHAPA, KOHYCa, Iapa; YMEHHUE U300pakaTh MHOTOTPaHHUKU

UpaMuzpl, IPU3MBIL,
U MOBEPXHOCTH BPAICHUS, UX CEYECHHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh

pacrio3sHaBaTb YMETb

CUMMETPUIO B IIPOCTPAHCTBE;
pacro3HaBaTh PABWIBHBIE MHOTOIPAHHUKY;

- YMETb OIIEPUPOBATH IIOHATUIMU: IPSIMOYIOJIbHAsL CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE NPOMU3BEIECHHE, YTOJl MEXY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA HAa YNCIIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPUHATHI CEPEHHbI

OTpE3Ka, paCCTOAHUC MCIKAY ABYMS TOYKaMU

— IlpuBogut npumepsl
MPAKTHYECKOT0 UCTIOIb30BaHUS

Jlnst noHsATHA:
paloHaIbHble, HppaloHAIbHbIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
norapu@MuUecKue, TPUrOHOMETPUYECKUE
ypaBHEHUS U HEPABEHCTBA, NX CUCTEMBI,
MHOTOTPaHHUK, CEUEHUE MHOTOTPaHHUKA,
KyO, mapayienenure], mpusma,
nupamua, GuUrypa u moBepXHOCTh
BpallICHUs, IWIMHID, KOHYC, 1ap, cdepa,
cedeHus (UTrypsl BpallleHus, TUIOCKOCTb,
Kacaromasicsi cepsl, IMIIUHIPA, KOHYCa,
TIOLIA/Ib TOBEPXHOCTU MTUPAMU/IBL,
MPU3MBI, KOHYCA, IWIHHIPA, TUIOMAIb
cdepbl, 00beM KyOa, MPSIMOYTOJIBHOTO
napajuiesienuIe/ a, TUPAMHUIbI, TPU3MBIL,
IWJIMH]Ipa, KOHYyca, [1apa;
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOpPJIUHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJISIPHOE MTPOU3BEICHNE, YTOJI
MeX1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO

IIpencraBnenue
PE3yJIbTaTOB
MPAaKTUYECKUX paboT
KontponsHas paborta

Brinoinenue
SK3aMEHAIIMOHHEIX 3aJaHUNI

OK04

- YMCTb OICPUPOBATHL MOHATHAMMU: CJ'Iy‘IaI\/’IHI)II\/JI OIIBIT H
cllydaiiHoe COOBITHE, BEPOSITHOCTD CIIy4ailHOrO COOBITUS; YMETh
BBIUUCIIATE BEPOSATHOCTh C HCIOJIB30BAaHUEM TIpaUuecKUux
METOJIOB; TNPHUMEHATH (OPMYIBI CIOXKEHHS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (aKkTbl M (GOPMYNbI TNpU
pelIeHnH 3ajiay; OLEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMH BEJIMYMHAMHU; YMEHUE MTPUBOIUTH
IMPUMEPEI ITPOABJIICHUA 3aKOHA OOJIBIINX YHCE B MPpUPOAHBIX U

0OIIECTBEHHBIX ABJICHUSIX;

—  ®opmynHpyeT oIpeesieHue,

— BocnpousBoauT (3amuceIBaer,
BbIOUpaeT) hpopmyiny (ypaBHEHHE)

— Bemonnser pacuer 3HaueHnH ¢
UCIIOJIb30BAHNEM YPaBHEHUS
(rpadukoB)

— AHanuM3upyeT pe3ysbTaT pacyera

— IlpuBogut nmpumepsl
MPAKTUYECKOTO HCTIOJIb30BAHMS

Jlnst nowsATHIA:

TectupoBanue

YcTHBII onpoc
Maremarnueckuit
JTUKTaHT
NuauBuayanbHas
caMmocTosiTeNbHas paboTa
IIpencrasnenue
pe3yabTaTOB
MPAKTUYECKHUX paboT




- YMCTb CBO60[[HO OIICPHUPOBATH MMOHATHUAMU: CTCIICHL C LCJIBIM

[I0Ka3aTejeM, KOPEHb HATypaJbHOM CTENEHH, CTENEHb C

panMoHaNbHBIM TOKA3aTeleM, CTENeHb C JACHCTBUTEIHbHBIM
(BeIIECTBEHHBIM) IIOKa3aTelieM, JIOrapudM 4Yucia, CHHYC,
KOCHHYC U TaHI'€HC TIPOM3BOJILHOTO YHCIIA;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: TPAPUK QYHKIUH,
oOpatHas (QyHKUMS, KOMIO3UIUS (GYHKIUN, JTUHEHHas
byHKIUS, KBaapaTU4Has (YHKIUSA, CTEIeHHAs (QYHKIUS C
GyHKIUH,
oOpaTHBIE TPUTOHOMETpPUYECKHE (DYHKIHMU, TOKa3aTelIbHAS U
(GyHKIMH;  yMETh rpaduKu
GyHKIHUH, BBITOTHATH IpeoOpa3zoBaHus TpaduKkoB GyHKIIHI;

- YMETh HCHOJb30BaTh Tpadukd QYHKIUNA I U3YyYCHHS
MPOIIECCOB M 3aBUCHUMOCTEH MPHU PEHICHUW 3ajad U3 JIPYTUX
y4eOHBIX TPEIMETOB W U3 pealbHOM JKU3HU; BBIPAKATH

(I)OpMy.HaMI/I 3aBUCUMOCTH MCIKIY BCIIMUNHAMU,

O ECJIbIM IIOKa3aTciieM, TPUTOHOMCTPHUYCCKUC

norapudmudeckas CTPOUTH

- CcBOOOJIHO ONEpPUPOBATH MOHATHUSAMHU: YETHOCTh (YHKIUH,

sk, (s,
MOHOTOHHOCTb YHKIUH, SKCTpEMYM (DYHKIIMU, HAauOobIlIee U

MEPUOTUYHOCTD OTPaHUYECHHOCTh
HauMEHbIIIEe 3HAUYCHUs] (DYHKIIMH Ha TPOMEKYTKE, YMETh
MPOBOAMTH UCCIEIOBAaHUE (PYHKIIHH;

- YMETh HCTIOIH30BaTh CBOMCTBA U rpauKu GyHKIUH s
pELIEHNs YpaBHEHU, HEPABEHCTB U 3a/1a4 C [MapaMeTpaMu;
M300pakaTh Ha KOOPJUHATHOMN TUIOCKOCTH MHOYKECTBA
pelLIeHN ypaBHEHU, HEPABEHCTB U UX CUCTEM

CITy4alHBIHN OIBIT U CIIy9aifHOE COOBITHE,
BEPOSTHOCTH CIYYailiHOTO COOBITHUS;
YMETb BBIYHMCISATH BEPOATHOCTB C
UCIOJIb30BaHUEM IPahUIECKUX METOJIOB,
CTEIIEHb C LEJIBIM [T0Ka3aTesIeM, KOPEHb
HaTYpaJbHOH CTENEHH, CTETICHb C
palMoHaIbHBIM [10Ka3aTeNIeM, CTEIIEHb C
JEHCTBUTENBHBIM (BELIECTBEHHBIM)
rokaszaresieMm, Jorapudm 4ucia, CHHYC,
KOCHHYC U TAaHT€HC TPOU3BOJILHOTO
yucna, rpaguk GyHKIUU, 0OpaTHas
GyHKIMS, KOMITO3UIHS (QyHKIINH,
JTUHeWHas QYyHKIUS, KBa{paTH4YHas
GbyHKIMsA, cTeneHHas QyHKIHS C TeITbIM
noka3zareseM, TPUTOHOMETpUYECKHe
¢byHKIMH, 0OOpaTHBIE
TPUTOHOMETpUYECKHE (PYHKIIUH,
MoKa3zaTebHast U JiorapuMuieckas
(GyHKINU; YETHOCTh (PYHKIUH,
MEPUOTNIHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
¢byHKIMHU, HanboIbIIee U HAUMEHbIlIee
3Ha4eHUs1 QYHKIIUU HA IPOMEKYTKE
BeinonHseT BepHOE OCTpOEHKE
rpaduKoB MO GYHKIMSIM U BBITIOTHSIET
aHaJIN3 CBOMCTB (PYHKIUH

KonrponsHas padora

Brinonnenue
3K3aMEHAILIMOHHBIX 3aJaHuN

OKO5

- YMETh ONEpPUPOBaATh MOHATHSIMU: CpellHee aprupMeTHIECKOoe,
MearaHa, HaumOOoJblllee M HauMEHbIIee 3HAuYeHUs, pa3Mmax,
JMCIIepCUsl, CTaHAApPTHOE OTKJIIOHEHHWE YHCIOBOrO Habopa;

YMCHHC H3BJICKATBh, HHTCPpHIPCTUPOBATH I/IH(I)OpMaI_II/IIO,

- OMEPHUPYET MOHIATUSIMH CITyYalHbIN
OTIBIT U CIy4aiiHoe coOBITHE,
BEPOSATHOCTH CIy4aifHOTO COOBITHS,
MaTeMaTHYECKOE OKUAAHNE, UCTIEpCHs,

TectupoBanue
YceTHBII onpoc
MaremaTtudeckuii
JUKTAHT




MPEJICTABICHHYI0 B Ta0JHWIaX, Ha jauarpaMMax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA PEABbHBIX TPOIECCOB W SIBJICHHIA,
MIPEICTaBIATh NH()OPMAIIUIO C TIOMOIIBIO TAOIHII U JUATPaMM;
UCCIIE/IOBAaTh CTATUCTUYECCKHE JAHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM Irpa)uIeCKUX METOIOB U AIEKTPOHHBIX CPE/ICTB;
- YMETh ONEPHPOBATH MOHATHSIMH: TOUYKA, MPSMasi, TUIOCKOCTH,
MPOCTPAHCTBO, ABYIPAHHBIN YroJi, CKPEIIUBAIOIIUECS MPSIMBbIE,
MapajuIeIbHOCTh W TCPIEHANKYISIPHOCTh  MPSMBIX U
TUIOCKOCTEH, Yroa MEXIy MPSMBIMH, YTOJ MEXKIy MPSIMON U
TUTOCKOCTBIO, YTOJ MEKIY TUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH
70 TUTOCKOCTH, PACCTOSHUE MEXAY TPSIMBIMH, PacCTOSHUE
MEXy TUIOCKOCTSIMU;

- YMETb UCIIOJIb30BAaTh MPH PEIICHUH 3324 N3y4eHHbIC (DaKThI

Y TEOPEMbI TUIAHUMETPHH, YMEHUE OIICHUBAThH Pa3Mephl

00BEKTOB OKPYXKAIOIIEro MUpa

CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa;

- HHTEPIPETUPYET UHPOPMALIUIO,
IPEACTaBICHHYIO B TA0IUIAX, HA
auarpaMMax, rpadukax;

- OIIepUpYyeT MOHATUAMH TOUKA, IpsAMast U
IUIOCKOCTB B IIPOCTPAHCTBE,
MapajIeIbHOCTh U MEPIECHINKYISIPHOCTD
MPSIMBIX U IFIOCKOCTEH, PaCCTOSIHUS
MEKIY TOUYKAMH, TIPSIMBIMU U
TUTOCKOCTSIMU; YTIIBI MEXTY TIPSIMBIMH,
IPSIMOU M TUIOCKOCTBIO M MEXKIY
TUIOCKOCTSMU

WNunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboOT
KonrtpomnsHas pabora

Brinoinenue
SK3aMEHAIIMOHHBIX 3aJaHNUNI

OKO06

- YMETbh OIIEPUPOBATH IMOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAIIPHOE W BEKTOPHOE MPOU3BENCHHUS, YTOII MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEJEHNE BEKTOpA Ha
YHCII0; HAXOAUTh C TOMOIIBIO U3YYEHHBIX (hOpMYIT
KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKIY IBYMs
TOYKaMHU;

-yMeTb BBIOMPATh MOJAXOIAIIMNA U3YUYEHHBIN METO ISt
pelleHns 3a/1a4uM, paclio3HaBaTh MaTeMaTHuecKkue (pakThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE MPUBOJUTH IPUMEPBI
MaTe€MaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MaTeMaTUYECKOU HAYKH.

- OIIEpUPYET NOHATUAMM: NIPAMOYTOJIbHAs
CUCTEMa KOOPJIMHAT, KOOPANHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE
Y BEKTOPHOE IIPOU3BEACHUS, YTOJI MEKIY
BEKTOPaMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO;

- BBIYMCIIIET KOOPAUHATHI CEPEIUHBI
OTpE3Ka U PaCCTOSTHUE MEXKY IBYMS
TOYKAMU; IPUBOJUT MPUMEPHI
MIPAKTHYECKOTO MCIOJIb30BAHMS
MaTEMaTHYECKUX OTKPBITHH;

- OMEepUPYET MOHITUAMU: CIydAMHBIN
OTIBIT U CITy4yaifHoe coOBITHE,
BEPOSITHOCTH CIy4alfHOTO COOBITHS;
ClIy4allHbI€ BEJIMUHUHbI

TectupoBanue

YcTHBII onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyansHas
caMmocTosiTeNbHas paboTa
IIpencrasnenue
pe3ynabTaToB
MPAKTUYECKHUX paboT
KonTponbhas pabora

Brimonnenune
SK3aMEHAIIMOHHEIX 3aJIaHUU




- YMETh ONEPUPOBATH MOHATUAMU: CIYYaUHBIN OIBIT U
CIIy4aifHOE COOBITUE, BEPOSITHOCTh CIIY9allHOTO COOBITHS;
YMETbH BBIYHCIISITH BEPOATHOCTH C UCIIOIb30BAHUEM
rpadUyecKuX METOA0B; MIPUMEHSTh (OPMYIIbI CII0OKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOUHATOPHBIE (DaKTHI U
(GbopMyIIbl IPU pEUICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
pealIbHBIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHUE TPUBOJUTH MPUMEPHI MPOSABICHUS
3aKOHA OOJIBIINX YHCEN B MPUPOIHBIX U OOIIECCTBCHHBIX
SIBJICHUSIX

- BBIUUCIISICT BEPOSITHOCTD, TIPUMCHSIS
(hOpMYIIBI CIIOKEHUSI U YMHOKCHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIC (DaKThI U
(hopMyIIBI IPU pEIICHUH 3a/1a4;
OLICHUBAET BEPOSITHOCTH PEATTbHBIX
COOBITHIA; TPUBOJIUT MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIINX YHCEIT B
MIPUPOIHBIX U OOIICCTBEHHBIX SBICHUSIX

OKO07

- YMETh OIEPUPOBATH MOHATUAMHU: (PYHKIUS, HETpEpbIBHAS
GbyHKLIHA, OIPEEIICHHBIN
UHTErpajl; yMETh HaXOAWTb IPOU3BOAHBIE 3JIEMEHTAPHBIX

MPOU3BOJHAS, MEpBOOOpa3Hasi,
(GyHKIUH, UCMIONB3YS CIPABOYHBIE MAaTEepPHAIIbl; UCCIEI0BATh B
MpOoCTEHINX chydasx (pyHKIMH HA MOHOTOHHOCThH, HaXOJHUTh
HauOOJIbIIINE W HAWMEHbIINE 3HAa4YeHUs (QYHKIUN; CTPOUTH
rpaduku HCIIOJIb30BaHUEM
MaTeMaTUYeCKOro aHajin3a; MPUMEHATHh MPOU3BOJHYIO TMPHU

MHOT'O4YJICHOB C arrmapara

pEeIICHUN 3a1a4 Ha JBUXXCHUC, peuaTtb IIPaKTUKO-
OpPUEHTUPOBAHHbIC 3aJaud Ha HauOOJbIIME M HAaUMEHbIIHNE
3HAUYEHUS, HA HAXOXAECHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH NOHATUAMMU: ABHKEHHUE B IIPOCTPAHCTBE,
1o/100HbIe (PUTYPHI B IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHUE
ioniaied MOBEpXHOCTEN M 00bEMOB MOAOOHBIX (Uryp mnpu
pelIeHnH 3a/1ay;

- YMCTb BBIUYUCIIATE TCOMETPUUCCKHUE BEIMYUHBI (,ZIJ'II/IH&, yroii,
IUI0IIAb, 00BEM, TUIONIA/Ib IOBEPXHOCTH ), UCTIONbB3YS

U3y4eHHBbIE (POPMYIIBI U METOBI

—  ®opmynHpyerT olpeesieHue,
— Bocnpou3oaur (3anuceiBaer,
BbIOUpaeT) popMyity (ypaBHEHUE)
— BreinonHser pacyer 3Ha4EHUM €
MCIIOJIb30BAaHUEM YPAaBHEHUS
(rpadukoB)
— AHanm3upyeT pe3yapTaT pacyera
— IIpuBoguT npumepsl
IIPAKTUYECKOT 0 UCTIOIb30BaHU
JInst noHsATHIA:
¢byHK1USA, HeTIpepbIBHAs QYHKLNA,
MPOU3BOIHAS, TIEPBOOOpa3HAas,
OIIpEEIIEHHBIA UHTETPAL;
JBUKEHHE B IIPOCTPAHCTBE, IOJOOHBIE
(Gurypsl B mpoCTpaHCTBE; UCTIOIb30BATh
OTHOIIEHUE MJIOMIAJe TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX (GUTYP TPU PEIICHUU
3a/1a4; Fr€OMETPUYECKHE BETUYUHbI
(MHa, yrou, miomaab, 00beM, IJIoHaIb
MTOBEPXHOCTH)

TectupoBanue

YcTHbIi onpoc
Maremarnueckuit
JUKTAHT
NunuBunyansHas
camocTosITeNbHas paboTa
IIpencraBnenue
pe3yJbTaToB
MPAKTUYECKHUX paboT
KonrtponsHas pabora

Brinoinenue
3K3aMEHAIIMOHHEBIX 3aJaHui




MK 4.3.

- YMETh CTPOUTH TpapuKH (PYHKIHHA, XapaKTePU3YIOLIIX
paboTy 3JEKTPUUECKOTO U HIEKTPOMEXaHUIECKOTO
obopymoBaHus

-yMETh OILICHUBATh CYMMapHOE BO3/IeiiCTBUE BeeX (haKTOPOB HA
paboty o0opyI0BaHUS

- YMETh PACCUUTHIBATh XapaKTEPUCTUKHU, U3MEPEHHE KOTOPBIX
HE BO3MOXXKHO, METOJIJaMH MaT€MaTHYECKOTO aHAIN3a

- YMETh IPEACTABISTh HATISIAHO PE3yIbTAaThl UCTIHITAHUN B
BUJIC TAOJUI] ¥ TUCTOTPaMM

-BOCIIPOU3BOJUT BUJ rpaduka GyHKIUU
CHUHYCOB

- OIIpeAeIIIeT B3aUMOCBS3b MEKIY
napaMeTpamMu MaTeMaTUYeCKON (QYHKIUU
U XapaKTEePUCTHUKAMU
ANEKTPOTEXHUYECKOTO ITpoliecca

- CUCTEMaTU3UpPYET MPEJOCTABICHHbBIE
JAHHBIE U 0TOOPaXKaeT X B BUJIC
TUCTOTPaMMbI

YeTHbII onpoc
WNunuBunyansHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue
pe3ysabTaToB
IPAKTUYECKUX paboT
KonrtponsHas pabora

Brinonnenune
JK3aMEHAILIMOHHBIX 3aJaHUuN




