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1. O6masn XapaKTepUCTHKA NPUMEpPHOH pabdoueit
nporpamMMsbl  001e00pa3oBaTeIbHON JMCHMILINHBI

O6meobpazoBarenpHas guctiuiinia OOJ[.11 MaremaTtuka sBISETCS
o0si3aTeNIbHOM  4YacThio  00Ie00pa3oBaTEILHOIO  ITMKIA  00pa3oBaTeIbHOM
nporpammbel B cooTtBeTcTBHH ¢ DPI'OC CIIO mo 23.02.08 Ctpoutenbctso
YKEJIE3HBIX JOPOT, MMYTh U ITyTEBOE XO3SIIICTBO

1.2. IIeJIl/I ! IVIAHUPYEMBIC PE3YJIbTAThI OCBOCHUSA TUCHMNIIJIMHDBI

1.2.1. lean IMCUUNJINHBI:

Conepxanue MporpaMmmbl oOmieoopazoBarenbHor aucuumuimael OO/.11
MaremMartrka HampaBJIeHO Ha JOCTWXKEHHE PE3yJbTaTOB €€ HW3y4YeHUS B
cootBercTBUM € TpeboBanusiMu DI'OC COO c¢ yyerom mnpodeccruoHaIbHOM
HanpasyieHHocTH PI'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJabTaTbl OCBOEHHS 001e00pPa3oBaTEJILHOM
aucuIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HayeHue NUCLUIUIMHA UMeeT Nnpu (HOPMHPOBAHUU U Pa3BUTUU
OOIIMX KOMIETCHIINN U POGECCHOHATBHBIX KOMITIETCHIINH.



Konx u HaumeHoBaHue (OPMHPYEMBIX
KOMIIeTeHIH

OK 01. Boibupats criocoObI penieHus
3aa4 npodeccruoHaIbHON
JeATEIbHOCTH IIPUMEHHUTEIIBHO K
pas3IMYHBIM KOHTEKCTaM

IInanupyemMsble pe3yJbTaTbl OCBOCHHS THCHHUIINHBI

Oo61mmel

B yacTu TPpy10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPyAoJto0ue;

- TOTOBHOCTb K aKTUBHOM JICATEIIbHOCTH
TEXHOJIOTMYECKON U COLMAJIBHOW HAIIPaBJIECHHOCTH,
CITOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBAThH U
CaMOCTOSITEJIbHO BBITIOJHATH TaKYIO JIEATEIbHOCTb;
- HHTEPEC K pa3InuHbIM cdepam nmpodheccuoHaIbHON
JIeSITCIIbHOCTH,

OsiajeHne YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHM IEHCTBUSIMHU:

a) 0a30Bble JIOTHYECKHUE el CTBUSA.

- CaMOCTOSITENILHO (POPMYIIUPOBATH U
aKTyaJIM3upoBaTh MPOOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIN
OCHOBaHUS ISl CPABHEHUS, KIIACCU(PUKALINH U
00001IeHNS;

- OIIPEAEIATH LU AESITEIbHOCTH, 337aBaTh
napameTpbl U KPUTEPUH UX JOCTHKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyIbTATOB IIEJISIM, OIIEHUBATH PUCKU
MOCJIEJCTBUI AEATEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIJICHUE TIPU PEIICHUN
JKU3HEHHBIX TIpoOiieM

0) 0a30BbBIE HCCJIEI0BATEIbCKHE IeHCTBUS:

- BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIE0BATEIBCKON 1
MIPOEKTHOM NIeATETbHOCTH, HABBIKAMU Pa3PEIICHHS

JucuuninHapHubie2

-BJIaJICTh METO/IaMH JOKA3aTEIIbCTB, AITOPUTMAMHI
pelIeHus 3a1a4; yMeHue GopMyIupoBaTh
oTpezieNIeHus, aKCHOMBI U TEOPEMBI, TPUMEHSITh
WX, IPOBOJUTH JIOKA3ATEIbHBIC PACCYKICHUS B
XO/JIe pelIeHus 3a/1a4;

- YMETh ONIEPUPOBATH MOHITHIMHU: CTEIICHb YUCIIA,
jorapu(dm ymucia; yMeHHUe BHIIOTHATh
BBIYHCIICHUE 3HAYCHUH U MPEoOpa30oBaHMs
BBIPXECHHI CO CTENEHSIMU U JlorapuQmamu,
npeoOpazoBaHus APOOHO-PAITMOHATBEHBIX
BBIPAXKEHUI;

- YMETh ONEPUPOBATH MOHATUSIMU:
panroHanbHbIE, UPPALIMOHAIIBHEIE,
TIOKa3aTeNIbHbBIE, CTETICHHBIE, JTIOrapu(MUYECKHE,
TPUTOHOMETPHUUECKUE YPaBHEHHS U HEPABEHCTBA,
UX CHCTEMBI,

- YMETh OIEPUPOBATH MOHATUAMU: (YHKITHS,
HenpepbIBHAS (DYHKIIMS, TPOU3BOHAS,
nepBooOpasHasi, ONpeesIeHHBIN HHTETPall; YMETh
HaXOJHUTh IPOU3BOIHBIC FTIEMEHTAPHBIX (DYHKIINH,
WCIIOJIB3YS CIIPABOYHBIC MaTEPUAIIBI; UCCIICAOBATh
B IIPOCTEHUIINX cIydasX PyHKIIMH Ha
MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBIITUE U
HaWMEHBIIINE 3HAYCHUS (PYHKIIHIA, CTPOUTH
rpaduKy MHOTOYJIEHOB C UCIIOJIb30BAHUEM
amnmapara MaTeMaTHIeCKOro aHaIn3a; MTPUMEHSTh
MIPOM3BOIHYIO MIPH PEIICHUH 3a7a4 Ha JBUKCHHE;
penIaTh MPaKTUKO-OPHEHTUPOBAHHEIC 3a/1a9U HA
HauOOJbIINE U HANMEHbIIINE 3HAYCHUS, Ha
HaXOXJICHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

1 YKasblBatoTcsa GopmMmnpyemMblie IMYHOCTHbIE U MeTanpeameTHble pesynbTaTbl U3 PFOC COO (B nocneaHelt peaakumm ot 12.08.2022) B oTrnaronbHol popme
2 AncumnaunHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX NOJIHbIM NepedHem Bo PIOC COO (B nocnegHei peaakumm ot 12.08.2022)



npobiewm;
- BBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJM3UPOBATh 33/1a4y, BBIBUTATh TUIIOTE3Y €€

pelICHUs, HAXOJUTh apTyYMCHTBI JJISI 1OKA3aTCILCTBA

CBOMX YTBEPXKICHHI1, 3a1aBaTh apaMeTPhl U
KPUTEPHH PELICHHUS;

- aHAJIM3UPOBATH MMOJIYYCHHBIC B XOJIC PEIICHHS
3aa4uu pe3YHBTaTBI, KpI/ITI/I‘-IeCKI/I OIICHHUBATh UX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHHE B
HOBBIX yCJIOBI/ISIX;

- YMETh EPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
HpaKTI/I‘-IeCKYIO O6J13,CTI/I KHU3HECACATCIIbHOCTH,

- YMETh UHTEIPUPOBATH 3HAHUS M3 PA3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE HIEH, IPEIIaraTh
OpI/IFI/IHaJIBHBIe IIoaAXOabl U peHIeHI/ISI;

- CITOCOOHOCTH MX HMCIOJIb30BaHMS B
[MO3HABaTEILHON 1 COHH&HBHOﬁ IMPaKTHUKEC

- YMETh ONEPUPOBATH MOHATUSAMU: PAllMOHATIbHAS
GbyHKIMS, TOKa3aTeabHas QYHKIHSA, CTETIeHHAS
¢bynkuus, norapudmudeckas GyHKIUS,
TpUroHOMeTpHudeckne GpyHKuuu, oOpaTHbIe
(GyHKINU; yMEHHE CTPOUTH IpauKu U3yISHHBIX
(bYHKIMIA, HCIIOTIB30BaTh TPaQUKH IPU U3YUCHUN
MPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHNH 33124
U3 Ipyrux y4eOHbIX MPEIMETOB U 33/1a4 U3
peanbHOMN )KU3HHU, BBIpaXKaTh (hopMyIamMu
3aBUCHMOCTH MEX/y BEJTHUYNHAMH;

- YMETh pelIaTh TeKCTOBBIC 33/1a4H Pa3HBIX THUIIOB
(B TOM umCIIe Ha IPOLIEHTHI, JOJIU U YaCTH, HA
JBIDKEHUE, padOTy, CTOMMOCTH TOBApOB M YCIYT,
HAaJIOTH, 3a/1a41 U3 00JIaCTH yIpaBICHUS
JTMYHBIMU all CEeMEWHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPQKEHUS, yPAaBHEHHUS, U
HEpaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 33/1a4H,
YICCIIEZIOBATh MOJTYYEHHOE PELICHUE U OLICHUBATh
IPaBI0NO0A00HOCTD PE3YJIBTATOB;

- YMETh ONEPUPOBATh MOHATHAMH: CPEIHEE
apudmeTnuecKoe, MeIuana, HanooJbIIee U
HaMMEHbIlIee 3HaUeHUs, pa3Max, TUCTIePCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOI0 Habopa;
YMETb U3BJIEKATh, HHTEPIIPETUPOBATh
nH(OPMAIIHIO, TIPEACTABICHHYIO B Ta0IHIIaxX, HA
Jauarpammax, rpaukax, oTpakarollyro CBOHCTBa
peabHBIX MPOIECCOB U SBICHHIA; TPECTABIIATh
MH(POPMALIMIO C TIOMOIIBIO TaOJIUI] U AUArpamM;
WCCIIeIOBAaTh CTATHCTUYECKUE IaHHBIE, B TOM
qHcie ¢ IPUMEHEHHEM Irpauyeckiux MeTo10B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUAMU: CITydalHBINA
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTh
CIIy4aitHOrO COOBITHSI; YMEHUE BBIYHUCIIATD
BEPOSITHOCTH C HCITOJIb30BAaHUEM TpapUIecKixX



METOIOB; IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(akThl U POPMYIIBI IPH PELICHUHU 3a7ay;
OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITHH;
3HaKOMCTBO CO CITyYaiHBIMH BEJTHUYHUHAMU;
YMEHHE TIPUBOANUTH IPHMEPHI

MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
IPUPOTHBIX M OOIIECTBEHHBIX SIBICHHSX;

- YMETh ONIEpPUPOBATh MOHATUAMU: TOUKA, IIpsAMasi,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBIN YTOJI,
CKPELIMBAIOIINECS MPSIMBIE, APAIICIBHOCTD U
HEePIEeHAUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXKAY MPSMBIMH, YTOJI MEXY IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEX/Y TIOCKOCTSIMH,
paccTostHAEe OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEX/1y IPSMBIMH, PACCTOSIHUE MEXKITY
IUTOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh MPH
pelIeHun 3a71a4 n3y4eHHbIe (PaKThI U TEOPEMBI
TUTAaHUMETPHH; YMEHUE OIICHUBATH Pa3Mephl
00BEKTOB OKPYXKAIOLIETO MHPAa;

- YMETh ONEPHUPOBATH MOHATHIMH: MHOTOTPAaHHHK,
CeueHHe MHOTOIpaHHMKa, Ky0, mapaysienenunes,
npu3Ma, THpamuIa, purypa u moBepXHOCTh
BpALIeHUs, IUIUH]IP, KOHYC, ap, chepa, cedeHus
(urypsl BpallleHus, INIOCKOCTb, KaCcaroascs
cdepsl, HUINHAPA, KOHYCa, IUI0IAb
MOBEPXHOCTH TTHPAMH/IBI, TIPU3MBI, KOHYCAa,
WIMHJpA, TUIoIIaab chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TapaJuIesIeTnIe1a, TAPaAMHU/IBI,
MPU3MBI, HIWIMHAPA, KOHYCA, [1apa; YMEHHE
M300pakaTh MHOTOTPAHHUKH M IOBEPXHOCTH
BpAILEHHS, UX CEUYEHUS OT PYKH, C IOMOIIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CpPE/CTB; YMEHHUE pacro3HaBaTh CAMMETPHIO B
MIPOCTPAHCTBE: YMEHHUE PAcIIO3HABATh



MPaBUIIbHBIE MHOTOTPAHHUKH;
- YMETb ONEPUPOBATH MOHATUSIMU: ABUKECHUE B
MPOCTPAHCTBE, O00HBIE PUTYPHI B
MPOCTPAHCTBE; UCIOJB30BATh OTHOIICHUE
IUIOIIA/Iel TOBEPXHOCTEN 1 00bEMOB MO JOOHBIX
(buryp npu perieHnn 3a/1a4: YMETh BEIYUCIISTH
reoMeTpUUYECKre BEJIMYUHBI (JUIMHA, YTOJ,
IJI0MIa/1b, 00BEM, IUIOIIAAbh ITIOBEPXHOCTH ),
UCIIOJIB3YS U3yUeHHBIE (DOPMYIIBI U METO/IbI;

- YMETb ONEPUPOBATH MOHATUSIMHU:
NPsIMOYTOJIbHASI CUCTEMa KOOPAUHAT,
KOOPJIMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKaJSIPHOE NMPOU3BEICHUE, YTOJI MEXKY
BEKTOpaMH, CyMMa BEKTOPOB, POU3BEACHUE
BEKTOpA Ha YKCJIO: HAXOJUTh C TOMOILBIO
U3YYCHHBIX (DOPMYII KOOPIUHATHI CEPETUHBI
OTpE3Ka, PACCTOSHHUE MEXKY IBYMS TOUKAMU:

- YME€Tb BBIOMPATH MOIXOSAIINN H3YUCHHBIN
METO/1 JUIsl peLlIeHUs 3aa4i, PacliO3HABATh
MaTeMaTu4YecKue PakThl 1 MaTeMaTHYECKUE
MOJIEH B MIPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B HICKYCCTBE; YMEHUE TIPUBOIUTH
IpUMEPBl MATEMAaTUYECKUX OTKPBITHIA
POCCHIICKOM 1 MUPOBOM MaTEMATUYECKOW HAYKH.
- YMETbh ONEPUPOBATH MOHATUSMHU: ONIPEIEIECHUE,
aKcuoma, Teopema, CleICTBHE, CBOICTBO,
MPU3HAK, JI0KA3aTENbCTBO, PABHOCUIIbHBIE
($hopMyIIUpOBKHU; yMEHHE (POPMYITHPOBAThH
o0paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKICHHE,
MIPUBOUTH IPUMEPHI M KOHTPIIPUMEPHI,
HCIIO0Ib30BATh METO/I MATEMATUYECKONU UHIYKIUY;
MIPOBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHUS TTPU
pelIeHuN 3a/1a4, OLIEHUBATh JIOTHYECKYIO
MPaBUIILHOCTh PACCYXKICHUM;

- YMETb ONEPUPOBATH MOHATUSMU: MHOXKECTBO,



IIOIMHOXKECTBO, OIIEPALIMU HaJ MHOXKECTBAMH;
YMEHHE UCII0JIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN armnapar /i OIUCaHUs
pEaJIbHBIX ITPOLIECCOB U SIBJICHU TP PEIICHUN
3aja4, B TOM YHCJIE U3 JPYTrUX Y4eOHBIX
IIPEIMETOB;

- yMEeTh  ONEpUpOBaTb  HOHATUAMH:  TIpad,
CBS3HBIA Tpad, JAepeBo, ULUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OIMCHIBATh
rpagsl

Pa3IMYHBIMU CIIOCO0AaMU; MCII0JIb30BaTh Ipadbl
IIPU PEILICHUY 3aay;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMU:
COYETaHHE, IEPECTAaHOBKA, YUCIIO COYECTAHM,
YHCII0 IEPECTaHOBOK; OMHOM

HeroTOHa; yMeHue NpUMEHATh KOMOMHATOPHbIE
(akThl U pacCyXJIEHUs Ul PEeLIeHUs 3a/ay;
-YMETh ONIEpUPOBATh NOHATHUAMU: HATypaJIbHOE
YHCJIO, LEJI0€ YUCII0, OCTATOK 110 MOAYJIIO,
palMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPAJIbHBIX, LIEJIBIX,
palOHAaIbHBIX, NEHCTBUTENbHBIX YHCET; YMEHUE
MCIIOJIb30BaTh IPU3HAKU JACITUMOCTH,
HauMEHBIINH 001U 1eTUTENh U HAaUMEHbIIee
ol1iee kpaTHoe, anroput™ EBkinia npu pereHun
3a/1a4; 3HAKOMCTBO C pa3JINYHbIMHU
NO3ULMOHHBIMY CUCTEMAMU CUUCIICHUS;

- YMETbh CBOOOJIHO ONIEPUPOBATH MOHATHSIMHU:
CTETEHb C LENBIM TI0Ka3aTeNIEM, KOPEHb
HaTypaJIbHOM CTETEHHU, CTETIEHb C PallMOHAIbHBIM
II0KAa3aTeJIeM, CTENEHD C JEHCTBUTEIBHBIM
(BelIecTBEHHBIM) MTOKa3aTesneM, jJorapudm yucna,
CHUHYC, KOCUHYC U TaHT€HC MPOM3BOJIBHOIO YHCIIA;
- YMETh ONEPUPOBATH MOHATUSMU: TOXKIECTBO,
TOECTBEHHOE NpeoOpazoBaHue, ypaBHEHHE,



HCPaBCHCTBO, CUCTCMaA ypaBHCHI/Iﬁ " HCPABCHCTB,
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PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMOHAIIBHBIE,
MoKa3aTeIbHbIe, CTETIEHHBIE, Iorapu(MUIECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHHU s, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pelIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBbI C TOMOILBIO PA3JINYHBIX
MIPUEMOB; pelIaTh YpaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YPABHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHYeCKuX 3a]ad U 3a/1a4

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
rpaduk ¢pynkuuu, oopatHas GyHKUIUS,
KOMIO3UIMS PYHKIMM, TUHENHas QyHKIuS,
KBaJ[paTHuHas QyHKIM, cTeneHHast QyHKINS C
IeJIBIM TI0Ka3aTeIeM, TPUTOHOMETPUIECKIE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKINH, TTOKa3aTEeNbHAS U JOrapupMIIecKas
(GbyHKIIUU; yMEHUE CTpOUTh rpaduku QyHKIUH,
BBITIOJIHSATH MTPeoOpa3oBanus rpapuKkoB GyHKINH;
YMEHHUE UCIIOJIb30BaTh rpaduKu GYHKLIUHN JUIst
M3yYEHUS MPOLIECCOB U 3aBHCUMOCTEH MPH
peLIeHnH 3aj1ay U3 IPYTUX Y4eOHBIX IPEIMETOB U
W3 peaybHOH KU3HU; BEIPAXaTh (HhopMyIamMH
3aBHCUMOCTH MEX/1y BETMUMHAMU;

yMEHHUE CBOOOHO ONEpUpPOBATH MOHATHUSIMHU:
YEeTHOCTh (PYHKILIUH, IEPUOAUIHOCTD (DYHKIIMH,
OTPaHUYEHHOCTH (PYHKITUH, MOHOTOHHOCTb
(GyHKINHU, SKCTpeMyM (QYyHKIIMH, HauOoJIbIIee 1
HaMMEHbIIIee 3HaueHUs (PYHKIIMHA Ha IPOMEKYTKE;
yYMEHUE MPOBOIUTH HCCIeI0BaHNEe PYHKIIUY;
YMEHHUE HCIOJIb30BaTh CBOMCTBA U rpauKu
(GyHKUMN 1715 pelieHusl ypaBHEeHU, HEpaBEHCTB U
3aJa4 C mapaMeTpamMu; H300paxarb Ha
KOOPAMHATHOH MJIOCKOCTH MHOXKECTBA PELICHUN
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;
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- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
II0CJIEI0BATENIbHOCTD, apupMeTHYEeCKas]
porpeccusi, reoMeTpudeckas mporpeccus,
0eCcKOHEeUHO yObIBaroIasi FeOMETpUIecKas
Mporpeccus; yMEeHUE 3a/1aBaTh
II0CJIEJ0BATEIBHOCTH, B TOM YHCJIE C IIOMOULIbIO
PEKyppPEeHTHBIX (HopMyI;

- YMETb ONEPUPOBAThH MOHATHIMHU:
HENPEPbIBHOCTH (PYHKIIUH, aCUMIITOTHI rpaduka
(GyHKLIMH, IepBasi U BTOpast IPOU3BOAHAS
(GyHKINU, TEOMETPUICCKUAN U (PUIUICCKUN CMBICTT
IPOM3BOJIHOM, IEpBOOOpa3Hasi, ONpeIeIeHHbIN
MHTETPaT, YMEHUE HAXOIUTh

acCUMIITOTHI rpaduka GyHKINU; YMEHHE
BBIYHCIISITH IPOU3BOAHBIE CYMMBI, TPOU3BEACHNS,
YaCTHOTO U KOMITO3UIIMU (DYHKLIUH, HAXOJUTh
ypaBHEHHE KacaTeJIbHOH K rpaduky QyHKINY;
YMEHHUE UCIOIb30BaTh IPOU3BOIHYIO IS
uccie1oBaHus (QYHKIHMA, 1711 HAXOXKICHUS
HAWJTYYILero pelieHus B MPUKIAJHbIX, B TOM
YHCIIe COMUAITBHO-9KOHOMHYECKUX U (PU3HUECKIX
3aaydax, JAJIs ONpeesieHus] CKOPOCTH U
YCKOpEHUS; HaXOAUTh IJIOLIaAN U 00BEMBI UTYD
C TMOMOIIBIO UHTETpajia; MPUBOJUTH IPUMEPHI
MaTEeMaTHIECKOTO MOJICTTHPOBAHUS C IIOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA,
MOJTyJTb M QpTYMEHT KOMIUIEKCHOTO YHcia, popma
3aIMCcH KOMIUIEKCHBIX Yucel (reoMeTpruIecKas,
TPUTOHOMETPHUYECKAst U alre0pandeckas); yMeTh
MIPOU3BOIUTH ApUPMETHUECKUE TCHCTBHS C
KOMIUIEKCHBIMHU YHCIIaMU; TIPUBOTUTH TTPUMEPHI
WCIOJIb30BAHUS KOMITJIEKCHBIX YHCEIT;

- YMETh CBOOOIHO ONEPUPOBATH MOHATUAMHU:
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cpenHee apupMeTHIeCcKOe, MeIMaHa, HanOoIbIIIee
Y HauMEeHbIlIee 3HAUYCHMs], Pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE JJISl ONMCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE HCCIIE10BATh
CTaTUCTHUYECKHE JJAHHbIE, B TOM YHUCIIE C
IpPUMEHEHHEM IpapUUECKUX METOI0B U
AJIEKTPOHHBIX CPEJICTB; rpapUIecKu UCCIIEI0BATh
COBMECTHbIE HA0JIIOJJCHUS C IOMOLIbIO TUarpaMm
paccenBaHus U JIMHEWHOU PErpeccuy;

- YMETbh HaXOJUTh BEPOATHOCTH COOBITUIA C
UCIIOJIb30BaHUEM I'paUueCKUX METOIOB;
HOPUMEHSTD JUIs PEeLIeHus 3a1a4 (pOpMYIIb
CJIO’KEHUS M YMHOKEHUS BeposaTHOCTEH, hopmyry
HOJIHOM BeposTHOCTH, popmyny beprymnu,
KOMOWHATOPHBIE (DaKThI U (POPMYIIBI; OLICHUBATH
BEPOSITHOCTH PeabHbIX COOBITHI; yMEHUE
OTIEpPHUPOBATH TOHATHIMU: CITydaiiHas BETMUMHA,
pacrpeesieHle BEpOsATHOCTEH, MaTeMaTHUECKOe
OXKU/IaHUE, TUCTIEPCUS U CTAaHIapPTHOE
OTKJIOHEHUE CITy4ailHOW BEIUYHHBI, PyHKIIMH
pacrpeneneHus 1 MI0THOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOI0 U HOPMAJIbHOTO paclpeieeHui;
YMEHHUE UCIOIIb30BaTh CBOMCTBA M3yYSHHBIX
pacrpenesieHuil Ui peleHus 3a1a4; 3HaKOMCTBO
C TMIOHATHAMU: 3aKOH OOJIBIIUX YHCEN, METOIbI
BBIOOPOYHBIX UCCIIEOBAHUI; YMEHUE TPUBOIUTD
MIPUMEPHI POSIBIICHHSI 3aKOHA OOJIBIINX YHCET B
HOPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMU:
TOYKa, MpsiMasi, INIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUIA yTOJI, IBYTPaHHBIN YTOJI,
TPEXTPaHHBINA yroJ, nepecekaronecs,
napajieIbHbIC U CKPEIIMBAIONINECS MPSIMBIE,
NapajieIbHOCTh U MEPIEeHAUKYIIPHOCTh MPSMBIX
Y TUTOCKOCTEH, IOl MEX Ty TPSMBIMH, YTOJ
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MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
peleHNH 33124 U3yYeHHbIE (DAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl
00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
OIIEpPUPOBATH MOHATHSIMU: MHOT'OI'PaHHHUK,
CEUYEHNE MHOTOTPaHHUKA, IPaBUIIbHBIN
MHOT'OI'paHHMK, IIPU3Ma, MUpamMua, purypa u
MIOBEPXHOCTb BpaIll€HUs, IWINHAP, KOHYC, 1I1ap,
cdepa, pa3BepTKa NOBEPXHOCTHU, CEYEHUs KOHYCa
U [WIMHAPA, TapajieldbHble OCHU WM OCHOBAHHUIO,
CeueHue 11apa, II0CKOCTh, Kacarolasics chepsl,
LWINH]pPA, KOHYCa; YMEHHE CTPOUTH CEUECHUE
MHOTOI'paHHMKa, U300paXkaTb MHOTOI'PaHHUKH,
(GuTypHI U TOBEPXHOCTH BPAILLICHHS, X CCUCHHS, B
TOM YHCJIE C IIOMOLIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh CBONCTBA T€OMETPHUUECKHUX
¢buryp, caMocTosTeIbHO (OPMYIUPOBATH
OTIpeIeNICeHUs U3y9aeMbIX (PUTYp, BBIIBUTATh
TMIIOTE3bl O CBOMCTBAX U NMPU3HAKAX
reoMeTpUUYECKUX PUryp, 000CHOBBIBAThH WU
OINPOBEPraTh UX; YMEHNUE IIPOBOIUTH
KJ1accupuKaiuo GUryp o pa3imuHbIM
NpU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE
JIOTIOJTHUTENIbHBIE TOCTPOEHUS;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMHU:
miouaab Gpurypsel, o0beM GUrypsl, BeIMUMHA
yria, pacCTOSIHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE MEX]y IPSIMBIMH, PACCTOSTHUE MEXKITY
IUIOCKOCTSIMHU, IO chepsl, MIIO0IIa1b
MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA,
LUIMHAPA, 00BeM Ky0a, IPSIMOYTOJIBHOTO
napajuiesienuneaa, MupaMuIbl, TPU3MBL,
HWINHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB MOT0OHBIX PUTYD;
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- yMETh CBOOOIHO ONIEPUPOBATH MOHATUSMHU:
JIBM)KEHUE, TTApAJLICIIbHBIN MIEPEHOC, CHMMETPHUS
Ha IUIOCKOCTH U B IIPOCTPAHCTRBE, IIOBOPOT,
npeodpazoBanue Moa0ous, NOJ00HBIE (PUTYDHI;
YMEHHE PacIiO3HABaTh PaBHBIC U MO J00HBIC
(Gurypsl, B TOM YUCIIC B IPUPOJIC, HCKYCCTBE,
aApPXUTEKType; YMEHHUE UCIIOIb30BaTh
rCOMETPHUUCCKUE OTHOIICHHUS, HAXOIUTh
TreOMETPHUYCCKHE BEIMUMHBI (JUITMHA, YTOJ,
IJI0MIa/1b, 00BEM) MIPH PEIICHUH 33434 U3 IPYTUX
y4eOHBIX TPEAMETOB U U3 PEATBHOM KU3HH,

- yMeTb CBOOOIHO ONEPUPOBATH TOHATHIMH:
NPSIMOYTOJIbHASI CHCTEMa KOOPMHAT, BEKTOD,
KOOPJMHATHI TOUKH, KOOPIUHATHI BEKTOpPa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YHUCIIO,
pa3noKeHue BEKTOpa Mo 0a3ucy, CKaIspHOe
NPOM3BEICHUE, BEKTOPHOE NIPOU3BEICHUE, YTOJ
MEX]Ty BEKTOpAMU: YMEHHE HUCIIOJIb30BATh
BEKTOPHBIN ¥ KOOPIUHATHBIA METOJI JIJISl PEIICHHMS
TCOMETPHUYECKUX 3aa4 U 33134 JAPYTUX YIeOHBIX
NPEIMETOB; ONIEPUPOBATH MOHIATUSIMU: MaTPUILIA
2x2 1 3X3, onpeennTeNb MAaTPHUIIHI,
TCOMETPHUYUCCKUI CMBICIT OMTPEICITUTEIS;

- YMETh MOJICJIUPOBATH PEATbHBIC CUTYAIlMH Ha
SI3BIKE MAaTEMaTHKH: COCTABJISATh BBIPAKCHUS,
ypaBHCHHSI, HEPABEHCTBA U MX CHCTEMBI 110
YCJIOBHIO 33]1a4H, HCCIIEIOBATh TIOCTPOCHHBIC
MOJICTH C UCTIOJIL30BaHUEM allliapaTa ajareopsl,
WUHTEPIPETHPOBATH TIOJTYUYCHHBIA PE3yJIbTaT;,
CTPOUTH MAaTEMaTHICCKHE MOJCITH C IIOMOIIBIO
TCOMETPUYUCCKUX MMOHITUN M BEJIMUUH, PelIaTh
CBSI3aHHBIC C HUMH MMPAKTHYECKUE 3a/1aUH;
COCTaBJIATh BEPOSITHOCTHYIO MOJICIIb U
HHTEPIPETUPOBATD MOJTYUCHHBINH PE3YJIbTAT;
pelaTh MPUKJIAIHBIC 33/1a4l CPEICTBAMHU
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OK 02. Ucnosnb30BaTh COBPEMEHHBIE
Cpe/CTBa OUCKA, aHAIHU3a U
UHTEpIpeTanuy HHPOpMaIIH, U
MH(pOpPMAIIMOHHBIE TEXHOJIOTUH JUIS
BBITIOJTHEHUS 33/1a4 PO ECCUOHATBHON
JeSITeTbHOCTH

B 00s1acTH HEeHHOCTH HAYYHOI'0 O3HAHMSA:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH,
OCHOBaHHOT'0 Ha JJUAJIOTE KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILIECHCTBOBAHME SI3BIKOBOM M YNTATEIbCKON
KYJIBTYpPbI KaK CpeICTBa B3aUMOJEHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU JesITeIbHOCTH,
TOTOBHOCTB OCYILECTBIIATH IPOEKTHYIO U

HCCICO0BATCIIbCKYIO JCATCIbHOCTh MHAUBHUAYAJIbHO

U B TPYIIIIE;
OgiaieHHe YHMBEPCAIBHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMH JeHCTBUSIMU:

B) pabora ¢ undgopmaimueii:

- BJIaJICTh HaBbIKaMU NOJTy4yeHUs! THPOPMaIUHU U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh OUCK, aHAIHN3, CHCTEMaTU3aLIUIO U
MHTEpIpeTalnio HHPOPMAIIUHN Pa3INYHbIX BUIOB U
(dbop™m mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX popmarax ¢
Y4€TOM Ha3zHaueHUs! HHPOPMAaILUH U 11eJIeBOI

MaTEeMaTHYECKOT0 aHalln3a, B TOM YHCIIe
COLIMAJIbHO-9KOHOMHUYECKOTO U (PU3NYECKOTO
Xapaxrepa;

- YMEHHE BBIOMPATH MOAXOIAIINI METO JUIs
pelIeHUs 3a/1a4H; IOHUMAaHKNE 3HAYUNMOCTH
MaTeMaTUKH B U3yYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHUE
pacrno3HaBaTh MPOSIBIIEHHE 3aKOHOB MaTEMaTHKHU B
HCKYCCTBE, YMEHUE MPUBOJIUTH TPHUMEPHI
MaTeMaTUYECKUX OTKPBITHUI POCCUHUCKON 1
MHUPOBOM MaTeMaTUYECKOU HayKu
- YMETh ONEPUPOBATH MOHATUSIMU:
parnoHanbHas QYHKIHSI, TOKa3aTeIbHas
byHKIMS, cTenenHas QyHKIuS,
norapudmudeckas GyHKIus,
TpUTrOHOMETpHUUYEcKre QYHKIIUHU, 0OpaTHbIE
(GyHKINW; yMEHUE CTPOUTH IpaduKu H3yICHHBIX
(GyHKIUH, UCTIONB30BaTh IpadUKH PU U3yYECHUN
IIPOIIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH 3a/1a4
U3 JPYTUx y4eOHBIX MPEIMETOB U 3a/1a4 U3
peaTbHOM JKU3HH; BBIpAXKaTh (hOPMYyIIaMu
3aBUCHMOCTHU MEX]y BETUYNHAMU;

- YMETh ONEPUPOBATH MMOHATUSIMU: TOKJECTBO,
TOKJIECTBEHHOE TIPe0Opa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUH U HEPABEHCTB,
PaBHOCUIIBHOCTh ypaBHEHUH, HEPABEHCTB U
CUCTEM palloHaJIbHBIC, HpPaIlOHATBHBIE,
MoKa3aTeNbHbIe, CTENIEHHbBIC, IOTapuPMUIECKHE,
TPUTOHOMETPHUYSCKHE YPABHEHHUS, HEPABEHCTBA
Y CUCTEMBI; yMETh pelliaTh ypaBHEHUS,
HEPABEHCTBA W CUCTEMBI C TIOMOIIBIO Pa3TUIHBIX
MIPUEMOB; pEIIaTh ypaBHEHUS, HEPAaBEHCTBA U
CUCTEMEI C ITapaMeTPOM; TIPUMEHSATh YPaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI VISl PEIICHUS
MaTeMaTHYECKUX 3a7a4 ¥ 3a/1a4 U3 Pa3IuIHbBIX
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OK 03. [TmanupoBaTh U peaqTn30BbIBATh
cobcTBeHHOE MPOEeCCHOHATBHOE U
JMYHOCTHOE pa3BUTHE,
HPEANPUHUMATEIBCKYIO IeITEIBHOCTD
B ipodeccuoHaibHOM chepe,
UCIIOJIb30BATh 3HAHUS 10 (PMHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX
CHUTYaIUSIX

ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
NPEICTABIICHUS U BU3yaIH3alluu;

- OIICHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTb
uH(pOpMaIiH, €€ COOTBETCTBUE NIPABOBEIM H
MOpPaIbHO-ITHYECKHM HOPMaM;

- ACIIOJIB30BATh CPEJCTBA HHPOPMAIIMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHu3aIllMOHHBIX 3a]1a4 C COOTI0ICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE€30MAaCHOCTH,
THTHEHBI, PECYpCOCOCPEKECHUS, IIPABOBBIX U
STHUYECKHUX HOPM, HOPM WH(OPMATMOHHON
0€30IaCcHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aLUThI
nHpopmanu, THPOPMAIIMOHHOHN 0€30MMacHOCTH
JTUYIHOCTH

B 06,1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
- c(popMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEACHUS;

- CTMIOCOOHOCTD OIEHUBATH CUTYAIMIO U IPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSIM U
(wnn) ApyrUM YjeHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEN
CEeMEHHOM KU3HU B COOTBETCTBUHU C TPAJAUIUSIMU
HaponoB Poccuu;

OBjajieHHe YHHUBEPCAJIbHBIMU PeryJsiTHBHBIMHU
AeCTBUAMU:

a) CaMOOPraHu3alMs:

- CAMOCTOSITEILHO OCYIIECTBIISATh TO3HABATEIbHYIO
NIeSATeTbHOCTD, BBISIBIISATH TIPOOJIEMBI, CTABUTH U

o0acTeil HayKu U pealbHON )KU3HU;

- YMETb CBOOOTHO OMEPUPOBATH MOHITUSIMHU:
JBUKEHHE,TapalIeNIbHbIM IEPEeHOC, CUMMETPUS
HAa IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOAO0OHbBIE GUTYPHI,
YMETh PacrlO3HaBaTh paBHBIC U MOI00HBIE
(burypsl, B TOM 4HCIIEe B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMETh HCIIOIb30BaTh
reOMEeTPUUYECKHE OTHOIICHUS, HAXOAUTh
reOMETPUYECKUE BETUYMHBI (JITTMHA, YOI,
IUIOIIA/1b, 00BEM) IIPU PEIICHUU 33/1a4 U3 IPYTUX
y4eOHBIX PEAMETOB U U3 PEATBHOM KU3HU

-YMCETb OIICPpUPOBATH NOHATUAMU: pallHOHAJIBHBIC,
HppanMOHaJIbHBIC, ITOKA3aTCIbHLBIC, CTCIICHHEIC,
HOrapH(bMquCKHe, TPUTOHOMCTPUYICCKUC
YpaBHCHHUA U HCPABCHCTBA, UX CUCTCMBbI;

- YMETh OIEPUPOBATH MMOHATUSIMHU: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHMKa, Ky0, MapaJjienenumnes,
pu3Ma, mupamMuia, GUrypa u moBepXHOCTh
BpallleHus1, IUIUHAP, KOHYC, [ap, cdepa, ceueHus
(burypsl BpallleHus, INIOCKOCTb, KaCaloLascs
cdepsl, IUIUHAPA, KOHYCA, MO
MTOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA,
UWJIMH]IPA, JI0Maab cdepsl, 00beM Ky0a,
MPSMOYTOJIBHOTO TIapaJuIeICTUIIe/Ia, TUPAMU/IBI,
MIPU3MBI, IWIMH]IPA, KOHYCA, I1apa; yMEeHUe
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAIICHUS, UX CEYCHHSI OT PYKH, C TOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB M JICKTPOHHBIX
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OK 04. DpdexTrBHO
B3aMMOJICCTBOBAThH M pabOTaTh B
KOJJIGKTHBE U KOMaHJIE

(dbopMynHMpoBaTh COOCTBEHHBIE 3aa4YH B
00pa30BaTeNIbHON AEATEIbHOCTH U )KU3HEHHBIX
CUTYalUsX;

- CaMOCTOSITENIBHO COCTABJIATh IUIAH PEILCHUS
IIPOOJIEMBI C YUETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEANOYTEHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CHoco0CTBOBATh (POPMHUPOBAHUIO U NIPOSBICHUIO
HMIMPOKOH SPYAULIMH B PA3HBIX O0JIACTIX 3HAHUIA,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh MIPHUEMbI Pe(PICKCUH I OLIEHKU
CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATD PELLIEHUS 110 UX CHIXKEHHUIO;

B) IMOIMOHAJIbHBII HHTEJLJICKT,
npeanoJarauuii cGopMupoBaAHHOCTD:

BHYTpeHHeﬁ MOTHUBAILINU, BKJIIO‘I&IOH.IGIZ CTPCMIICHUC

K JOCTUIKCHHIO LCJIN U YCIICXY, OIITUMU3M,

HWHUIIUATUBHOCTL, YMCHHC HeﬁCTBOBaTB, HUCXoasd u3

CBOHX BO3MOKHOCTEH;
- SMIIATHUH, BKIIOYAIOIIECH CIIOCOOHOCTh IOHUMATh

AOMOIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €T0O
IPU OCYIIECTBICHUH KOMMYHUKAIIUHU, CIIOCOOHOCTD K

COYYBCTBUIO U COIICPCIKUBAHHIO,

- COLIMAIbHBIX HaBBIKOB, BKJIFOYAIOIUX
CIIOCOOHOCTH BBICTpauBaTh OTHOILIEHUS C
JPYTUMHU JIOAbMH, 3a00TUTHCS, TPOSIBIIATD
MHTEpEC U pa3penarb KOHQIUKTHI

- TOTOBHOCTBH K CaMOPa3BUTUIO, CAMOCTOATCIIbHOCTHU

H CaMOOIIPCACIICHHUIO,

-OBJIaJICHHUEC HaBbIKaMU y‘Ie6HO'I/ICCHeJIOBaTeJ'IBCKOI\/'I,

HpOCKTHOﬁ U COIIMaJIbHOM ACATCIIBHOCTH,

CpCACTB; YMCTh PACIIO3HABATE CUMMCTPUIO B
IIPOCTPAHCTBE, YMETH pacCliO3HaBaTh IIPaBUJIBHEIC
MHOT'OT'paHHUKU;

- YMETh OIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIBHASI CHCTEMA KOOPIUHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEICHUE, YTOII MEKIY
BEKTOpPaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YKCIIO0; HAXOJUTh C TIOMOIIBIO
U3YYEHHBIX (DOPMYII KOOPIUHATHI CEPEIUHBI
OTpe3Ka, PacCTOSTHUE MKy ABYMS TOUKAMH

- YMETb ONIEpPUPOBATh NOHATUSAMH: CIIy4alHbIN
OTIBIT U CITy4yaiiHOe cOOBITHE, BEPOSITHOCTh
CIIy4aiflHOTO COOBITHS; YMETh BHIYHUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHNEM I'paUUECKUX
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OBiaieHUe YHHBEPCAJIbHBIMH
KOMMYHHKAaTHUBHBIMH /I/iCTBUSIMH

0) coBMeCTHas1 AeSITeJIbHOCTh!

- IOHUMATh U UCIOJI30BaTh IPEUMYLIECTBA
KOMaHIHOW ¥ UHAMBHYaTbHOH paboTHI;

- IPUHUMATH LIEJIM COBMECTHOM AESATENbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS I10 €€
JIOCTH>KEHHIO: COCTAaBJIATH IJIaH IEUCTBU,
pacipenesnsaTh pojid ¢ y4eTOM MHEHUH yYaCTHUKOB
00CyXJ1aTh pe3y/IbTaTbl COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBHIIIOJHATH PA0OTY B YCIOBHIX
peabHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYILECTBIIATh IO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3IUYHBIX CUTYaLUSIX, IPOSIBISATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM
OBjaieHUe YHHBEPCAJbLHBIMH PeryJsiTHBHBIMU
JeHCTBUSIMH:

') NPUHATHE CeOs1 U IPYTHX JIIOIeid:

- IPUHUMATh MOTUBBI U APT'YMEHTHI IPYTUX JTIOJCH
IIPU aHAJIN3€ PE3YJIbTAaTOB AEATEIbHOCTH;

- IPYU3HABaTh CBOE MPABO U MIPaBO JIPYTUX JIIOAEH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MTOHUMATh MUD C
MO3UIMH JIPYroro 4enoBeKa

METOIOB; IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE
(akThl U POPMYIIBI IPH PELICHUHU 3a7ay;
OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITHH;
3HaKOMCTBO CO CIyYaliHbIMU BEIMYHMHAMU;
YMEHHE NPUBOANUTH IPUMEPHI ITPOSBICHHS 3aKOHA
OOJIBIINX YKCEI B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
CTEIEHb C LEJIbIM [T0Ka3aTeseM, KOPEHb
HaTypaJIBHOfI CTCIICHU, CTCIICHb C pallMOHAJIbHBIM
II0Ka3aTeseM, CTENeHb C AeHCTBUTEIbHBIM
(BemecTBEeHHBIM) TTOKa3aTeNeM, Jorapugm Jucia,
CHHYC, KOCUHYC U TaHT'€HC NPOU3BOJIBHOIO YUCIIA;

- yMETb CBOOOIHO ONIEPUPOBATH MOHATHIMHU:
rpaduk ¢pynkuuu, oopatHas GyHKUIUs,
KOMIO3UIMS PYHKIMH, TUHENWHas QyHKIuS,
KBaJ[paTH4Has QYHKIUS, CTENIeHHAas GyHKLUSA
IeJIBIM TI0Ka3aTeIeM, TPUTOHOMETPUIECKIE
(GbyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMY, TOKa3aTeabHast U Jorapupmuueckast
(GYHKINU; YMETh CTPOUTD TpapuKu QyHKIHIA,
BBITIOJIHSATH Npeo0pa3zoBaHus rpauKoOB (PYHKIIHIA;

- YMETh HCTIONH30BaTh rpa@uKu GyHKIHH [T
M3Yy4YEHUs MTPOLIECCOB JIM 3aBUCUMOCTEMN MpH
pelIeHu  3a71a4 U3 IPYrux y4eOHBIX MPEAMETOB U
U3 peabHOM KU3HU; BBIpaXKaTh PopMyIaMu
3aBUCUMOCTH MEXIYy BETMUYUHAMU; U- CBOOOTHO
OTIEpUPOBATH IOHATUSMU: YETHOCTh (PYHKIIUH,
MEPUOJMYHOCTE (DYHKIIMH, OTPAHUUYEHHOCTh
(YHKIIUU, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM
dbyHKIIMH, HAUOOJBIIIEE U HAUMEHBIIIEE 3HAYCHUS
(yHKIIMH Ha TPOMEKYTKE; YMETh ITPOBOJIUTH
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OK 05. Ocy1ecTBisTh YCTHYIO U
NUCbMEHHYIO KOMMYHMKAIMIO Ha
roCyJapCTBEHHOM s3bIke Poccuiickon
®denepanuu ¢ yaeToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00s1acTH 3cTEeTHYECKOT0 BOCIIMTAHMSA

- 3CTETUYECKOE OTHOUICHUE K MUPY, BKIIOYasl
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX
OTHOIIICHU;

- CI0COOHOCTH BOCITPUHUMATD PA3JINYHbIE BU/IBI
HCKYCCTBa, TPAAULIUU U TBOPUYECTBO CBOETO U APYTUX
Hapo0B, OLYIATh YMOLNOHAIIBHOE BO3/IEHICTBHE
HCKYCCTBa;

- yOeXJIEHHOCTh B 3HAYUMOCTH 151 IMYHOCTH U
oO1iecTBa OTEUECTBEHHOTO U MUPOBOT'O HUCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPAJULMI U HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTbH K CAMOBBIPA)KEHHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMJICHUE MPOSBIATH KaueCcTBa
TBOPUYECKOH JINYHOCTH;

OBiaieHUe YHHBEPCAJIbHBIMH

uccieoBaHue QyHKIINH;

- YMETh UCIIOJIb30BaTh CBOMCTBA U TPaPUKH
(GyHKUMN 1715 pelieHus: ypaBHEHU, HEpaBEHCTB U
3aJa4 c napaMerpamMmu; u300paxaTb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YPaBHEHUI HEPABEHCTB U UX CUCTEM

- YMETH OIIEPUPOBATH MOHATUAMU: CPETHEE
apudmeTHuecKoe, MeIuana, HanbobIIee U
HaMMCHLBUICC 3HAUCHU, pasMax JUCIICPCUs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO HabOpa;
YMCHHEC U3BJICKATh, UHTCPIIPCTUPOBATDH
UH(OPMALIUIO, TIPE/ICTABICHHYIO B «Ta0IUIIax, HA
auarpaMMax, rpaukax, OTpaskarollyto CBOWCTBA
pEaNbHBIX MTPOIIECCOB U SBJICHUIL; IPEACTABIIATH
UH(POPMAIIHIO

- YMETh OIIEPUPOBATh MOHATUSIMU: CPEHEE
apudmernueckoe, MeAraHa, HauOOJIbIIEE U
HauMEHbIIIee 3HaYeHUs], pa3Max JIUCIepCHs,
CTaHJapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa;
YMEHHE U3BJIEKATh, UHTEPIIPETUPOBATD
UH(OPMALIUIO, IPEICTABIEHHYIO B «TabIUIax, Ha
quarpammax, rpaukax, OTpa)karollyto CBONCTBA
pEANBHBIX MIPOLIECCOB U SIBJIEHUH; PEACTABIIATh
MH(POPMAIIHIO C TIOMOIIBIO TAOJIHI] U TarPaMM;
MCCIIEZIOBATh CTATUCTUYECKUE JAHHBIE, B TOM
YHClie C IPUMEHEHUEM IrpaUuecKux METO0B U
JJIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MOHATUAMU: TOUKA, ITpsIMasi,
IJIOCKOCTh MPOCTPAHCTBO, ABYTPAHHBIN YTo,
CKPEIMBAIOIINECS IPSIMBbIE TAPAIEIbHOCTD U
MEPIEeHIUKYISPHOCTD MPSMBIX U IMJIOCKOCTEH,
YroJI MEXY NMPSMBIMH, YTOJI MEXAY NPSMOM U
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OK 07. ConelicTBOBaTh COXpaHECHUIO
OKpY>Karollen Cpebl,
pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUHU KIIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOCTBA, 3P HEKTHUBHO
JIECTBOBAThH B YPE3BbIYANHBIX
CUTYaIUAX

KOMMYHHKATHUBHBIMH JIeliCTBUSIMH:

a) o01IeHue:

- OCYILIECTBJIATH KOMMYHHKAIIUU BO BCEX cepax
KU3HH;

- pacmo3HaBaTh HeBepOaTbHBIC CPECTBA OOIIECHUS,
MMOHUMATh 3HAYCHHUE COIMATHHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX
CUTYyAIUi U CMATYATh KOH(IUKTHI;

- Pa3BE€PHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY
3pCHUSA C UCIIOJIb30BAHHUEM SA3BIKOBBIX CPCACTB

B 00J1acTH 3K0JI0rH4€CKOro BOCIIMTAHMSA

- ¢(OPMHUPOBAHHOCTb IKOJIOTHUECKON KYJIBTYPHI,
ITIOHUMAHUE BIIMSHUAS COLUATIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOIHOM U COLMAIbHON
Cpelibl, 0CO3HAHUE ITI00ATBLHOIO XapaKTepa
HKOJIOTHYECKUX MPO0IIeM;

- INIAHWUPOBAHUE U OCYILECTBICHHUE ICHCTBUM B
OKpYXKarolllel cpelie Ha OCHOBE 3HaHUA LieJel
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

AaKTUBHOE HENIPUATHE ACUCTBUMN, IPUHOCAIIUX BPE
OKpYXaroIlei cpee;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUSATHBIE
9KOJIOTUYECKHE MTOCIIEICTBUS TPEATPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATh UX;

- paCLIMPEHME OIBITA AEATEIBHOCTH YKOJIOTHYECKON
HaIpPaBJIEHHOCTH;

- OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JeATEIbHOCTH

IIJIOCKOCTBIO, YTOJI MKy IUIOCKOCTSIMH,
paccTosiHue OT TOYKHU 10 INIOCKOCTH, PaCCTOSTHUE
MEXKIy NPSMBIMHU, PACCTOSHUE MEXKY
IIJIOCKOCTSIMU;

- YMETb HUCIIOJIb30BATh IIPU PELICHUHU 3a/1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH;
YMEHHUE OILICHUBAThH Pa3Mepbl 00bEKTOB
OKPYKaroIlero Mupa

- YMETh OIIEPUPOBATh MOHATUSIMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPIMHAT,
KOOpAMHATHI TOYKHU, BEKTOP, KOOPINHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEIEHUE, YTOJI MEXIY
BEKTOPAMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTh C IOMOIIBIO
U3y4EHHBIX (HOPMYIT KOOPIMHATHI CEPEAMHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKAMH;
-yMeTb BBIOUPATH NOIXOAIIMNI N3YYEHHBII METO/1
JUISl pELIEHNUs 3a]1a4M, PacllO3HaBaTh
MaTeMaTHueckue (pakThl 1 MaTEMaTHUYECKHE
MO/JIENIU B MPUPOJIHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE;

YMEHHE IPUBOJUTH IPUMEPBI MaTEMATHUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM
MaTEMAaTUYECKON HAYKH.

- YMETbh OIIEPUPOBATH IMOHATHUAMMU: CIIyHaNHBINA
OTIBIT U CITy4yaiiHOe cOOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BHIYUCISATH
BEPOSTHOCTH C UCMOIB30BAHNUEM IPahUIECKUX
METOJI0B; IPUMEHATH (DOPMYJIBI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE
(bakTbl ¥ POpMYIIBI IPU PELLIEHUU 3a7ay;
OLIEHUBATh BEPOSTHOCTH PEATbHbBIX COOBITHIA;
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IIK 1.2. AHanu3upoBaTh U pacCUUTHIBATh
MaTepHalIbl T€01e3UYECKIX ChEMOK.

- FOTOBHOCTb K aKTUBHOM J€SITEILHOCTH
TEXHOJIOTMYECKON U COLMAJIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U
CaMOCTOSITEJIHO BBIIIOJIHATD TAKYIO JEATEIBHOCTD;

- TOTOBHOCTb K TpyHdy, OCO3HAaHUE LEHHOCTU
MacTepcTBa, TPYJOI00UE;

- OCYIIECTBJLITH  LEJICHAIPABICHHBIA  IOUCK
epeHoca CpeacTB U CIOCOOOB  JiefcTBUA B
poeCCUOHAIBHYIO CPENY;

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHOU ¥ UHIUBUYaIbHOU paboThI;

- BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJITATOB LIEJSM, OLIECHUBATh PUCKU
IIOCJIEACTBUM EATEIBHOCTH;

- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTMUECKUE MOCIIEACTBUS IPEAIPUHUMAEMBIX
JIEMCTBHM, TPEAOTBPAILIATh UX;

- aKTUBHOE HENPUATUE ACUCTBUN, TPUHOCALINX BpPEL
OKpYXaroIlei cpee;

- YMETb [IEPEHOCUTD 3HAHUS B [T03HABATENBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEAEATEIbHOCTH;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHIKEHHUIO;

3HaKOMCTBO CO CITy4aifHBIMH BETMUYMHAMU:
YMEHHE NPUBOANUTH IPUMEPHI ITPOSBICHHS 3aKOHA
OOJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX

-chopMupoBaTH MOHATHSA POJIK U MECTA
MaTEeMaTHUKU B COBPEMEHHOM MHpPE IIPY OCBOCHUHU
npo¢eCCHOHATIBHBIX JUCLUUIUIMH U B cepe
npodeccuoHaNbHON AEATEILHOCTH;
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2. CTpyKkTypa u cojep:kaHue 0011e00pa3oBaTeJ bHOM TN CIUININHBI

2.1.00beM JUCHUILIMHBI U BUJbI Y4e0OHO# padoThl

Bux yueOHoM padoThl Oovem 6
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUILIHHBI 300

B T.4

OcHoBHOe coiepkaHue 300

B T.4..

TEOPETUYECKOE 00yUCHHE 218

MPAKTHUECKUE 3aHATHUS 80

KOHCYJIbTALIMS 2

IIpomexyTOoUYHAs aTTECTALUSA

1 cemecmp —oughgepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH
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2.2. TemaTuyeckuii IJIaH U coJep:KaHue JUCITUNTIHMHBI

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOTro MaTepuaJia (0CHOBHOE 1 NPOo(ecCHOHATBHO- Oo0bem | Dopmupyembie
OpPHEHTHPOBAHHOE), 1a00pPaTOPHbIE M MPAKTHYECKUE 3aHATHSI, NPUKJIATHON MOYJIb | YAcOB | KOMIETEHIIHH
(mpu HAJIMYMH)
OcHOBHOE coiep:KaHNe
Paspnea 1. IloBTopenue Kypca 18
MaTeMaTHKAa OCHOBHOI
IIKOJIbI
Tema 1.1 Cooepircanue yueonozo mamepuana
Iean v 3axa4yn MaTtemaTukn | ba3oBble 3HaHKA U yMEHUS 110 MATEMAaTHKE B IPO(PECCUOHAIBHON U B IOBCEAHEBHOM
MPHU OCBOEHUH JeATEIbHOCTH.
CIEeNUATBHOCTH 2
Tema 1.2 Cooepircanue yueonozo mamepuana
YucJia ¥ BHIYHCICHUS. JleiicTBUS Ha/l TOJIOKUTENBFHBIMH U OTPUIIATEIHHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U
Boipa:kenus u JECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleiicTBUS co cTeneHs MU, POpMYITbI COKPAILIECHHOTO YMHOXKEHUS 2
Tema 1.3 ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COIEPKaAHIE (COAepKAHNE MPHKIATHOTO MOXYJIsI) OK 01., 0K 02.,
I'eoMeTpusi Ha MIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunpl miiockux ¢uryp u ux mioimaib. [IpakTuko-opueHTUpOBAaHHbBIE 33/1aUd B Kypce OK 05., OK 06.,
reOMETPHUHU Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepicanue yueonozo mamepuana TIK 1.2.
IIpoueHTHBIE BHIYMCIEHUS [IpocThie POLEHTHI, pa3HbIe CIOCOOBI MX BEIYUCICHUS. CI0KHBIC TTPOIICHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIE BBIUYMCICHUS 2
Tema 1.5 Cooepoicanue yueonozo mamepuana
YpaBHeHHs H HEPABEHCTBA JIuHeliHnble, KBaApaTHBIE, JPOOHO-IMHEIHBIE YPABHEHUS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Cooeporcanue yueonozo mamepuana
Cucrembl ypaBHeHUi 1 CriocoOb! perieHus cucTeM JIMHEHHbIX ypaBHeHul. [lonsTre matpuna 2x2 u 3x3,
HEpPaBeHCTB onpenenurTens MaTpuipl. Meron 'aycca. Cuctembl HETMHEWHBIX YPaBHEHUM.
CucreMbl HEpaBEHCTB 2
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Tema.l1.7 Cooeporcanue yuedbnozo mamepuana
BXo01HOii KOHTPOJIb Brruncnenus u npeoOpazoBanus. Y paBHEHUs U HEpaBeHCTBA. [ eomeTpus Ha 1
IJIOCKOCTH
Koumponvnasa paboma Ne 1 1
Pazjnen 2. [Ipsimblie u 18
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1 Cooeporcanue yueonozo mamepuana
OCHOBHBIE IOHATHSA [Ipeamert crepeomerprn. OCHOBHBIE TOHATUS (TOUYKA, IPsAMasi, INIOCKOCTb,
cTepeoMeTpPHH. npoctpancTBo). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromnuecs,
PacnoJio:keHne NPSIMBIX H IapaJuleIbHbIE U CKpelMBaromuecs npsamele. IIpu3zHak u cBoicTBa
II0CKOCTel CKpeIIMBarOuXxcs NpsiMbiX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 Cooeporcanue yueonozo mamepuana
IMapa/ieJbHOCTh MPSAMBIX, [TapannenbHble npsiMas u iockocts. Onpenenenue. [lpusnak. CpoiicTsa (C
NPSAMOii ¥ IJIOCKOCTH, nokaszaTenbcTBOM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CpoiicTBa
IJI0CKOCTel (c nokazarenscTBOM). TeTpasip u ero snemeHThl. [lapannenenunen u ero OK 01.. OK
sneMeHThl. CBOKCTBA MPOTUBOIIOI0KHBIX TPAHEN U JUArOHAJIEH MapajuleenuIea. 03 OI.<1 04
[Toctpoenue ceuenuii. Pemenue 3amau. 4 (’)K 07 B
Tema 2.3 Cooepiicanue yueonozo mamepuana '
IepneHIUKYIAPHOCTH [lepnienaukynsipusie npsimele. [lapannenbHbie npsambie, NEPHIEHIUKYISIPHBIE K
NPSIMBIX, IPAMOii U mI0cKOCTH. [Ipu3HaK nmeprneHaAnKyISIPHOCTH MPSIMOM U TNIOCKOCTH. [[0Ka3aTebCcTBO.
IJI0CKOCTH, IJIOCKOCTEH [lepnienaukynsip u HakinoHHAas. [leprnienaukynspHble mockocTy. [Ipusnak
MEPIEHANKYIISAPHOCTH IUIOCKOCTEN. JloKa3aTenbCcTBO. PaccTossHME B TpOCTpaHCTBE 2
Tema 2.4 Cooepotcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NepHeHIUKYIAPAX. YTOI MEXKTY NPSIMOUN U MIJIOCKOCThIO. YTOJI
neprneHInKyJasipax MEK1Y TUIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COePKaHUE (COEPKAHUE MPUKIATHOI0 MOTYJIs)
IapaieibHble, AxcHOMBI cTrepeoMeTpun. [lepreHAnKyIspHOCTh PSIMOM U TJIOCKOCTH,
nepreHnKyJIsipHbIe, MapayieIbHOCTh JIBYX MNPSIMBIX, IEPHEHIUKYIISIPHBIX TNIOCKOCTH,
MEPIEeHANKYISIPHOCTD MIIOCKOCTEN 4
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CKpemuBarIue nNpamMbie

Ilpakmuueckoe 3anamue N 4, 5
[TapaienbHble, MEPICHANKYIAPHBIC, CKPESIINBAIOIIHNE TIPSIMbIC

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenue 3axa4. IpsiMbie u Pacnionosxenue npsAMbIX U INIOCKOCTEN B MPOCTpAHCTBE. [lepneHnAnKyasaspHOCTD U
IVIOCKOCTH B IPOCTPAHCTBE MapajuieTbHOCTh MPSIMBIX U MJI0CKOCTEN. CKpelnBarouecs npsmbie
Konmponvnaa paboma Ne2 1
Pa3nen 3. Koopaunartel u 12
BEKTOPbI
Tema 3.1 Cooepircanue yueonozo mamepuana
JlekapToOBbI KOOPAUHATHI B JlekapToBBI KOOPAMHATHI B ITpocTpaHCcTBE. [IpocTelimue 3aaaum B KOOpAUHATAX.
npocrpancrse. Paccrosinue PaccrosiHne Mexnay AByMsl TOUKaMU, KOOPAUHATBI CEPEANHBI OTPE3Ka
MeXKIy ABYMS TOUKAMH.
Koopaunartsl cepenHbl
oTpe3Ka 2
Tema 3.2 Cooeporcanue yueonozo mamepuana
BekTopsbl B IpocTpaHCcTBe. Bexkrtops! B npoctpancTBe. CII0KEHUE U BBIUUTAaHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpA OK 01., OK
YroJ MexK1y BEKTOpPaMu. Ha yncio. Kommianapaeie BeKTOpbl. CKaIsIpHOE IPOU3BEICHUE BEKTOPOB. 02., 0K 03.,
CkajsipHoe npou3BeeHue PaznokeHue BeKTOpa 1Mo TpeM HEKOMIUIaHApHBIM BekTopaM. KoopanHaThel BEKTOpa, OK 04., OK 05.
BEKTOPOB CKaJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXAY BEKTOPaMH, Yo K 1.2.
MEXTy MPSMOM U TUIOCKOCTBIO, YTOJ MEXAY MIOCKOCTAMU. Y PaBHEHHUE TNIOCKOCTH.
['eomeTprUeCcKUil CMBICI ONIPEACIIATENS 2X2 4
Tema 3.3 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI)
IpakTuKo- Ilpakmuueckoe 3anamue Ne 6
OpHEHTHPOBAHHbIE 321a4H KoopaunatHast miockocTh. Beruncienne paccTosHUNM Ha TIIOCKOCTH.
HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7
ILUIOCKOCTH Brruncienue miomniagen Ha miIocKocTH. KonmyecTBeHHbIE pacyeThbl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapTOBBI KOOPJIMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. CliokeHUEe U 1
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Pemienmne 3agau.
KoopauHaTsl 4 BeKTOPBI

BbIYUTAHHUC BCKTOPOB. YMHOKEHHE BCKTOpPa Ha 9YHCJIO. KOMHHaHapHBIe BCKTOPHI.
CKaH}IpHOe IMPOU3BCACHHUC BCKTOPOB. Paznoxenue BCKTOpPA I10 TPEM
HCKOMILIAHAPHBIM BECKTOpaM. HpOCT@ﬁHIPIG 3ala4i B KOOpJAHWHAaTax. KOOpI[I/IHaTBI
BCKTOpPA, paCCTOAHUC MCIKAY TOYKAMU, KOOPAWHATLI CCPCANHBI OTPC3KaA, CKAJIAPHOC
MMPOU3BCACHNC BCKTOPOB B KOOPAHWHATAX, YT'OJ MCKY BCKTOPaMHU, YIOJI MCIKIOY
Hp}IMOﬁ " INIOCKOCTBIO, YI'OJI MCKAY INNIIOCKOCTAMHA

Konumponvnan paboma Ne 3 1
Pa3nen 4. OcHOBBI 36
TPUTOHOMETPHH.
Tpuronomerpuieckue
bynxkumn
Tema 4.1 Cooeporcanue yueonozo mamepuana
TpuroHomMerpuyecKue Panuannas mepa yria. [IoBopoT Touku BOKpYT Havyana koopauHaT. OnpeneneHue
(GYHKIHH POU3BOJILHOI0 CHHYCAa, KOCUHYCAa, TAHT€HCA U KOTAHT€HCA. 3HAKH CUHYCa, KOCHHYCA, TAHT'€HCA U
yria, yncjaa. Paauannas u KOTaHI'€HCa M0 YETBEPTSIM. 3aBUCUMOCTb MEXKy CUHYCOM, KOCUHYCOM, TAHT€HCOM U OK 01.. OK
rpaaycHasi Mepa yrja KOTAHT€HCOM OJHOTO U TOTO K€ yTiia 4 02 OIZ 03
Tema 4.2 Cooepicanue yueonozo mamepuana OIE 04. OIZ
OcHoOBHBIE Tpuronomerpuueckue ToxaecTa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O 05. OK, 06.
TPUTOHOMETPHYECKHE 1 —0o . DOpMyIIbl IPUBEIEHHUS OK 07, ’
ToXKACCTBA. DOPMYJIbI K 1.2.
NMPUBeEACHUSA 4
Tema 4.3 Cooepotcanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT'€HC CyMmMa 1 pazHocTh cuHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CUHYC ¥ KOCUHYC
CYyMMbI U Pa3HOCTH JABYX nBoitHoro yria. ®@opmyssl nonoBUHHOTO yriaa. [IpeoOpa3zoBanue cymMMbl
yrioB. CHHYC M KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEJICHUE U IPOU3BEICHUE B CYMMY.
JABOWHOTO yriia. @opMyJibl Bripaxkenne TpuroHoMeTpudeckux (QyHKIMA Yepe3 TAaHTE€HC MMOJIOBUHHOTO
MOJIOBHHHOIO yrJia aprymenra. [IpeoOpazoBanue NpoCTEUILINX TPUTOHOMETPUUECKUX BBIPAKEHUM 6
Tema 4.4 Cooeporcanue yueonozo mamepuana 2
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DyHKIUM, UX CBOMCTBA.
CnocoObl 3a1aHust PyHKIUHA

OO6nacTh onpeeneHuss ¥ MHOKECTBO 3HaUeHUH (yHKIMM. YETHOCTH, HEUETHOCTD,
nepuoaAnYHOCTh GyHKIHH. CriocoObI 3a1aHus PyHKITAN

Tema 4.5

Cooepicanue yueonozo mamepuana

TpHroHOMeTpHYECKHE O6uacTh onpeziesieHus 1 MHOYKECTBO 3HAYEHHU I TPUTOHOMETPUYECKUX (DYHKIIHIA.
(yHKIHMH, HX CBOICTBA U YETHOCTH, HEYETHOCTD, IEPUOAMYHOCTh TPUTOHOMETpUYECKUX (PpyHKIM. CBOWCTBA
rpaguku v rpaduku yHKIMHI Y =COSX, y=sinx, y=tgx, y=cCtgx

Tema 4.6 Cooepircanue yueonozo mamepuana

IIpeoopasosanue rpadpuxos | CxaTue M pacTsiKeHHE rPaQUKOB TPUTOHOMETPUYECKHX (DYHKIUH.
TPUTOHOMETPHUYECKHUX Ilpakmuueckoe 3anamue Ne 8

$pyHkuumit [IpeobpazoBanue rpa kOB TPUTOHOMETPUIECKUX () YHKIIHI

Tema 4.7 Onucanue IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
NPOM3BOICTBEHHbIX Ilpakmuueckoe 3anamue Ne 9, 10

NMPOLECCOB C MOMOIIBIO
rpadukoB pyHKIMI

Hcnonb30BaHue CBONCTB TPUTOHOMETPUUYECKUX (PYHKITHI B TpodeccruoHambHBIX
3amayax

Tema 4.8 Cooeporcanue yuedbnozo mamepuana

OOpaTtHbIe OO6patHbie TpuroHomerpudeckue GyHkiuu. Mx coiicTBa u rpaduku
TPUTOHOMETPHYEeCKHE

GyHKuun

Tema 4.9 Cooeporcanue yuednozo mamepuana

TpuroHomerpuveckue VYpaBHeHue oS X = a . YpaBHEHHeE Sin X = a . YpaBHeHue tgx = a , ctgx = a . Pemienue

YPaBHEHHS M HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHHUM THUIOB: lIpocreiimme TpuroHoMeTpuyecKue
YPaBHEHUs, CBOJALIMECS K KBAIPATHBIM, pPELIacMble Pa3eJICHUEM Ha MHOXKUTEIH,
OJTHOPOJHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpa3oBanue rpapukOB TPUTOHOMETPUUECKUX (HYHKIUN

Tema 4.10 Cooepoicanue yueonozo mamepuana

Cucrembl CucteMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUN
TPUTOHOMETPHUYECKHUX

YPaBHEeHHU

Tema 4.11 Cooepicanue yueonozo mamepuana

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. Perenue

28




Penrenne 3agay. OCHOBBI

TPUTOHOMCTPHUUCCKUX ypaBHeHHfI N HCPABCHCTB, B TOM YHCJIC C UCIIOJIb30BAHUCM

TPUTOHOMETPHH. CBOMCTB (pyHKITUH.

Tpuronomerpuyeckue Konmponwvnas pavoma Ne 4 1

byHxkumnn

Paznen 5. 8

KoMmiekcHbie yncaa

Tema 5.1 Cooeporcanue yueonozo mamepuana

KoMIiekcHbIE YHcIa [Tonsitue koMmIIeKCHOTO YKciia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYIb U OK 02.. OK
apryMeHT KOMIUIEKCHOTO yncia. dopma 3anucu KOMILJIEKCHOTO YHciia 03. OK, 04.
(reomeTpuyeckasi, TPUrOHOMETpHUECKasi, anredpanueckas). ApupmeTniyeckue (’)K 07. ’
JIEUCTBUS C KOMIUIEKCHBIMH YUCIaMU 4

Tema 5.2 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)

Ipnmenenne kommiaekcubix | [Ipakmuueckoe sanamue Ne 12, 13

ynces BrlinonHeHue pacueToB ¢ NOMOIIBIO KOMIUIEKCHBIX uncell. Mcnonb3oBanue
KOMIUIEKCHBIX YHCEN B MPO(eCcCHOHANBHBIX 3a7auax 2

Pa3nen 6. [IpousBognasi 36

(pyHKIIUH, ee TPUMEHEHUE

Tema 6.1 Cooeporcanue yueonozo mamepuana OK 01.. OK

IloHsiTHE IPOM3BOIHOI. OrnpeeneHue YuciIoBOM MOCIEI0BATEILHOCTH U CIIOCOORI e 3aaanusi. CBoWCTBa 02 OK’ 03

@opMyJabl U IPaBUIA YHUCJIOBBIX MOCNeI0BaTeNbHOCTEN. OmpeenieHue npeesa nocie0BaTeIbHOCTH. OIE 04 OIZ

auddepeHnupoBaHus Brruncnenne npenenos nocnenoparenbHocteil. Ilpenen @pynkuun Ha 05 OIE 06
oeckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupanienue (’)K 07 B
byHkumy. 3a1a4u, TPUBOASIINE K TTOHATHIO MPOU3BOIHON. OnpeneneHue '
MPOU3BOJHOM. AJITOPUTM OTBICKAHUS TIPOU3BOIHOM 2

Tema 6.2 Cooepiicanue yueonozo mamepuana

IIpou3BOaHbIE CYMMBI, ®opmynsl guddepennupoBanus. [Ipasuna nuddepenmpoBanus 4
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Pa3HOCTH, IPOU3BEACHUS,
YaCTHOTIO

Tema 6.3

IIpousBoanbie
TPHUTOHOMETPHYECKHX
¢yunxuui. [IpousBoanas
CJI0KHOM (pyHKIHU

Cooepicanue yueonozo mamepuana

Onpenenenue cnoxHoi pyHkiuu. [IpousBogHas TPUTOHOMETPUYECKUX () YHKITHI.
[Tpon3BoHAs CTTOKHOM PYHKITUN

Tema 6.4

ITonsiTHE HENPEPBIBHOCTH
¢pynxuun. Meron
HHTEPBAJIOB

Cooepotcanue yuedonozo mamepuana

[Tonsitne HenpepbIBHOCTH QyHKIMHU. CBOicTBA HENMpephIBHOCTU (QyHKUIMU. CBSI3b
MEX]1y HETIPEPHIBHOCTBIO U TU(PHEpPEHIUPYEMOCTHIO (YHKIIMH B TOUKE. AJITOPUTM
pEeIIeHNs HEPaBEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5
I'eomeTpuyeckud u
(pu3nyecKknii CMBbICJI

Cooeporcanue yueonozo mamepuana

['eoMeTprUUeCKHil CMBICI TPOU3BOTHON PYHKIIMH — YTIOBOH KO3 DHUITUEHT
KacaTeabHOU K rpaduky GyHKIIUU B TOUKE. Y paBHEHUE KacaTeIbHON K rpaduky

IPOM3BOHOI (GyHKIUH. AITOPUTM COCTABJIEHHUS YPaBHEHHS KAacaTeIbHOM K rpaduKy (yHKIMH
y = f(x)
TeMma 6.6 IpodeccHoHAIBLHO-0PHEHTHPOBAHHOE COeP/KAHHe (CoAepKaHUe IPHK/IATHOIO MOLYJIs)

DOuU3NYeCKN CMBICJI
MPOU3BOJIHON B
npo¢eccCHOHATBHBIX 3a1a4ax

Ilpakmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOHON — MTHOBEHHAsI CKOPOCTD B

MOMEHT BpeMeHH 1. vV = S'(t)

Tema 6.7
MOHOTOHHOCTH (PYHKIIMH.
Touku 3kcTpemMyma

Cooepotcanue yueonozo mamepuana

Bo3zpactanus u yosiBaHus pyHKIIMH, COOTBETCTBHUE BO3PACTAHMS U YOBIBAHUS
byHKIMM 3HaKy Tpon3BOHON. [TOHATHE MPONU3BOHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAKAa BTOPOM MPOU3BOIHON BBIITYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpes3ke. 3a7a4un Ha MaKCUMYyM U MUHUMYM. [IoHSTHE acUMIITOTHI, CIOCOOBI UX
ornpenaenaeHus. AJITOPUTM UCCIIEIOBaHUs QYHKIIMH U IIOCTPOCHUS ee Tpaduka ¢
MOMOIIBIO TPON3BOAHOM. J[poOHO-HHEeHHAsS PyHKINS

Tema 6.8
HccaenoBanue pyHkuuu u
MoCTpoeHune rpapukos

Cooepicanue yueobnozo mamepuana

HccnenoBanue GpyHKIIMU HA MOHOTOHHOCTD U MIOCTPOEHHUE TpadUKOB

Tema 6.9

Cooepicanue yueobnozo mamepuana
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Haunboabinee u HauMeHbIIIEe
3HaYeHue (PYyHKIUMN

Haxoxaenne HanbobI1ero 1 HAMMEHBIIET0 3HaYeHUsT (PYHKIIUH, TOCTPOEHUE
rpauKOB MHOTOWICHOB C HCIIOJIH30BAaHUEM arapaTa MaTeMaTHUeCKOro aHaIn3a

NuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPRaHUeE (CONepPKAHUE PUKIATHOTO MOLYJIs)
Haxo:kaeHue onTuMaabHoro | Hanbobllee ¥ HaMMEHbLIEE 3HAYCHUE PYHKIUH 4
pe3yJabTaTa ¢ MOMOIIbIO Ipakmuueckoe 3anamue Ne 15, 16 2
NPOU3BOIHOI B HaxosieHre onTuManbHOro pe3yibTaTa ¢ MOMOIIBIO0 TPOU3BOJHON B MPAKTUUECKUX 2
NMPAKTUYECKHUX 3a1a4ax 3aja4ax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemenue 3axau. ®opmynsl 1 npaBuia nuddepenuuponanus. MccnenoBanue GyHKINUN C TOMOIIBIO 1
Ipoussoanas QyHKIUH, ee npou3BoiHOM. Hanbomnbliiee 1 HauMeHbIlIee 3HaUeHNUE (PYHKITUU
NnpuMeHeHHne Konmponvnas paooma Ne 5 1
Pa3znesn 7. MHOTOrpaHHUKH H 52
TeJia BpallleHUus
Tema 7.1 Cooepircanue yueonozo mamepuana
Bepuunbl, pedpa, rpanu [TonsiTne MHOTOTpaHHUKA. ETO 371eMeHThI: BepIINHbI, pedpa, rpaHu. J{uaroHas.
MHOIOIpaHHHKA Ceuenue. Boinmykiibie U HEBBITYKIIbIE MHOTOTPAaHHUKH 2 OK OL.. OK
Tema 7.2 Cooeporcanue yueonozo mamepuana 02 OIZ 03
Ilpu3sma, ee cocraBasiommue, | [lonsaTne npusMel. Ee ocHoBaHus 1 60KoBBIE rpanu. Beicota nmpusmel. IIpsamas u OIE 04 OIZ
ceuyenue. [Ipamas u HakoHHasA npusMa. [IpaBunbHas npusma. Ee ceuenue 05 015 06
NPaBUWJIbHAS IPU3MbI 2 (’)K 07 N
Tema 7.3. Cooeporcanue yueonozo mamepuana K 1. 2'.
IMapannenenunen, Kyo. [Tapannenenuren, cBOWCTBA MPSIMOYTOIBHOTO Mapalenenumnena, kyo. Ceuenne
Ceuenue Kkyo0a, Ky0a, mapasnienenumnesaa
napaJuiesjienuieaa 2
Tema 7.4 Cooeporcanue yuedbnozo mamepuana
IMupamuna, ee [Tupamua u ee snemenTol. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. 2
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COCTaBJIAIIOLIHE, CCYCHHE.
IIpaBuibHasi nupamMuaa.
Yceyennas mupamMuaa

YceueHHas InmupamMuaa

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH MPU3MBbI,
NUpPaMUAbI

Cooepotcanue yueonozo mamepuana

[Tnomaas 60KOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI

Tema 7.6

CummeTpus B KyOe,
napauiejienumnesne, npusme,
nupamujie

Cooepotcanue yuedonozo mamepuana

CuMMeTpHsi OTHOCUTENIBHO TOUYKH, NPAMOH, IIIOCKOCTH. CUMMETpUS B KyOe,
napajienenumnese, npu3Me, mupamMusie

Tema 7.7
IIpumepsbl cummeTpui B
npogeccuu

IpodeccnonanbLHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHne MPUKJIATHOTO MOILYJIs)

CuMMeTpus B IPUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18
CummMmetpus B npodeccuu

Tema 7.8 Cooepitcanue yueonozo mamepuana

IIpaBuiIbHBbIE [ToHsITHE TPaBWIIBHOTO MHOTOTpaHHUKa. CBOMCTBA MPAaBUILHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, UX

CBOMCTBA

Tema 7.9 Cooepotcanue yueonozo mamepuana

Huaunap, ero
cocrapasoniue. Ceuenue
HWIHHAPA

[Mununnap u ero snemenTsl. CeyeHne HMINHAPA (MapaiieIbHOe OCHOBAHHUIO U OCH).

Pa3BepTka nmnuHapa

Tema 7.10
Konyc, ero cocraBiasiomme.
CeueHue KoHYCa

Cooeporcanue yueonozo mamepuana

Konyc u ero anemenTsl. CeueHune KoHyca (MapaiieabHOe OCHOBAHUIO U
MPOXO/sIIee Yepe3 BepIINHY), KOHUYEeCKUE ceueHus1. Pa3BepTka nuiauHapa

Tema 7.11
Yceyennslii konyc. Ceuenune
yCe4eHHOr 0 KOHyca

Cooepicanue yuedbnozo mamepuana

VYceuennniit kKoHyc. Ero oOpa3yromiast u Beicota. CeueHne yceuyeHHOro KOHyca

Tema 7.12
IIlap u cdepa, ux ceyeHus

Cooeporcanue yueonozo mamepuana

ap u cdepa. Bzaumuoe pacnonoxxenue cheps! u miaockoctu. CeyeHue mapa,
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cthepsr

Tema 7.13
IlousiTHe 00 00HLEMeE Te1A.
OTtHonleHue 00LEMOB

Cooepicanue yueobnozo mamepuana

[Tonsitue 06 06beme Tenna. O0beM Kyda U MPSAMOYTOJIBHOTO Mapasuie/IeuIe1a.
O06bemM npu3Mbl 1 nuauHApa. OTHOLIEHUE 00BEMOB MOJOOHBIX TEJL.

MOXO00HBIX TeJl ['eomeTpuueckuii CMBICI ONPEEIUTENs 3-T0 MOPsIIKa 6
Tema 7.14 Cooepircanue yueonozo mamepuana
O0BbeMbl M IJIOIIAAU O6Bembl mupamubl U KoHyca. O0bem mapa. [1nomanm noBepxHocTen Ten 6
MOBEepPXHOCTEeN TeJl Ilpaxmuueckoe 3anamue Ne 19
[Tnomaan moBEpXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUS 2
Ilpakmuueckoe 3anamue Ne 20
OO0BbEeMBI MHOTOTPAHHUKOB U TEJT BPAICHUS 2
Tema 7.16 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
T'eoMeTpHUeCKHe Ilpakmuueckoe 3auamue Ne 21, 22
KOMGOHHAIMH HA MPAKTHKe Hcnonb3oBanre KOMOWHAIIUNA MHOTOTPAHHUKOB U TEJ BpAlIeHUS B TIPAKTHKO-
OpPUEHTUPOBOYHBIX 3a7a9ax 4
Tema 7.17 Cooepicanue yuedonozo mamepuana
Pemenue 3a1a4. OOBEMBI U IUIOMIATN ITOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIICHUS 1
MHOrorpaHHMKH H TEJaa Konmponvnas paboma Ne 6 1
BpallleHusl
Pa3nen 8. IlepBooGpa3nas 18
(pyHK1IUH, ee IPUMEHEHHE
Tema 8.1 Cooeporcanue yueonozo mamepuana (())ZK (())115 (%K
IlepBooOpa3nasi GpyHKIMM. 3ajada 0 BOCCTAHOBIICHUH 3aKOHA JABMKEHUS TI0 U3BECTHOM cKkopocTH. [loHsTre OIZ 04, OIZ
IIpaBu/ia HAXO0KIEHUSA uHTerpupoBanus. O3HaAKOMIICHHE C TIOHSITHEM MHTETpajia U mepBooOpa3HOM U ee 05. OK, 06.
1MepBO00Pa3HBIX MIPOU3BOIHOM, BBIUMCIICHUE MTEPBOOOPa3HON i qaHHON GyHKIMH. Tadauma (’)K 07, ’
dbopMyIT U HAXOXKACHUS IepBOOOpa3HbIX. M3ydueHne mpaBuiia BEIYUCICHUS
nepBooOpazHoOn 2
Tema 8.2 Cooepitcanue yueonozo mamepuana 2

33




Iliomaab KPpUBOJIMHEHHOM
Tpaneuuu. Popmyia
HproTona-JleiiOHnIa

3aaum, NPUBOASIINE K MOHATHIO ONPEIEIEHHOIO HHTErpaja — O BBIYUCICHUU
IUIONIAI KPUBOJIMHENHON Tpalenuy, o nepeMenieHny Touku. [lonsarue
OIPEJEJIEHHOT 0 UHTErpasia. ['eomeTpuyeckuii 1 PU3NYeCKuil CMbICI
OIIPEJCIIEHHOT O

uHTerpana. Popmyna Hetorona-Jlelonuma

Tema 8.3 Cooepircanue yueonozo mamepuana
HeonpeneneHHblii U [ToHsiTHE HEOTIPEICTIEHHOTO UHTErpaia
onpeaeJeHHbI HHTErPaJIbI 2
Tema 8.4 Cooeporcanue yueonozo mamepuana
IlonsiTie 06 onpeaeeHHOM ['eomeTpuueckuii CMbICI ONPEAEICHHOTO UHTETpaja
HHTerpaJje Kak niomauu
KPHUBOJIMHEHHOM Tpanmeuun 4
Tema 8.5 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
OnpeneaeHHbIii HHTerpaa B | | COMCTPHUCCKUI CMBICI OIPEIENICHHOT0 HHTerpana. dopmyina
JKU3HU HrroTona-JleitOuuia. Pemenue 3aa4 Ha MpuMEHEHUE MHTETpasa JJis
BBIUHCIICHUS
(bU3UYECKUX BEJIUYMH M IUIOMIAIeH
Ilpakmuueckoe 3anamue Ne 23, 24 6
OrnpeneneHHbIN UHTETPaN MPU PEIICHUHN MPUKIATHBIX 33724
Tema 8.6 Cooepitcanue yueonozo mamepuana
Pemenue 3axau. [TepBooOpasnas dhyukiuu. [IpaBuna HaxoxaeHus: nepBooOpasHbix. Ee mpuMeHnenue 1
IlepBooGpa3nas pyHkuuu, ee | Konmponvnaa paooma Ne 7 1
NnpuMeHeHHne
Pasznen 9. 18 OK 01., OK 02.,
CTeneHu U KOPHM. OK 03., OK 04.,
Crenennast pyHkums OK 05., OK 07.
Tema 9.1 Cooepoicanue yueonozo mamepuana
Crenennasi pyHkuus, ee [TonsiTHE KOPHS N-0H CTETNICHH U3 ICHCTBUTEIBHOTO uncia. OyHknuu y =" X ux
CBOMCTBA cBoiicTBa u rpaduku. CBolicTBa KOpHS N-0il CTETICHU v 2
Tema 9.2 Cooepiicanue yuebnozo mamepuana 6
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IIpeoOpa3zoBanue
BbIPAKEHUH ¢ KOPHAMH N-0H
CTENeHH

[TpeoGpazoBaHre UppaIIOHATIBLHBIX BBIPAXKEHUN

Tema 9.3
CBoiicTBa CTENEHH ¢
PAuMOHAJIBLHBIM H

Cooepotcanue yueonozo mamepuana

[TonsaTHe cTeneHu ¢ J10ObIM PallMOHATBLHBIM NOKa3aTeneM. CTeneHHble GyHKINY,
UX CBOMCTBA U TpauKu

NEeHCTBUTEJILHBIM

NoKa3zaTeJassMu 4

Tema 9.4 Cooepicanue yueobnozo mamepuana

Pemienue MppanMoOHAdbHLIX | PAaBHOCHILHOCTH UPPAMOHAIBHBIX YPABHEHHM M HEPABEHCTB. METOIBI HX

YPaBHEHHI U HEPABEHCTB peumieHus. Pemenue nppaivoHaabHbIX YPaBHEHUI 1 HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenne nppanoHAIbHBIX YPaBHEHUN U HEPABEHCTB 2

Tema 9.5 Cooeporcanue yueonozo mamepuana

CTeneHy U KOPHH. Onpenenenue crenHoil GpyHkuu. Mcnonb3oBaHue ee CBOMCTB IPU PEIICHUN 1

CrenenHasi pyHKIUS YPaBHEHUW U HEPABEHCTB
Konmponvnas paboma Ne 8 1

Paznen 10. 12

IHoka3arenbHas pyHKIUA

Tema 10.1 Cooeporcanue yuedbnozo mamepuana

IToka3zaTenbHast yHknus, ee | CTENEHb ¢ MPOU3BOJBHBIM JEHCTBUTENLHBIM TT0Ka3aTeneM. Onpeaenenue OK 01.. OK 02

cBOlicTBa noka3aTenbHON (QYHKINH, ee CBOWCTBA U rpaduk. 3HAKOMCTBO ¢ TPUMEHEHUEM OK 03" OK 0 4"
noKa3aTelbHOW (QYHKIIMH. PelieHne moka3aTesIbHbIX YPaBHEHUN (yHKIIMOHAIBHO- OK 05" OK 07"
rpaduuecKUM METOI0M 4 Hi& 19 '

Tema 10.2
Pemenue nmoka3zarejbHbIX
YPaBHEHUI U HEPABEHCTB

Cooeporcanue yueonozo mamepuana

Pemenue nokazarenpHbIX ypaBHEHUN METOJOM YPaBHUBAHUS [IOKA3aTEIEH,
METOJI0M HOBOM NIepeMEHHOH, P YHKIIMOHATbHO-TpaduueckuM MeTo1oM. Perenue
MOKa3aTeJIbHbIX HEPABEHCTB
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Ilpakmuueckoe 3anamue Ne 26, 27

Pelenne noka3aTeabHbIX YPABHEHUN U HEPABEHCTB 4
Tema 10.3 Cooepiicanue yuebnozo mamepuana
CucreMsbl IOKa3aTeJIbHBIX Pelenne cucreM noka3aTeabHbIX YPaBHEHUIM
ypaBHeHHUii 2
Tema 10.4 Cooepircanue yueonozo mamepuana
Pemenue 3amau. Pemenne noka3aTeabHbIX YpaBHEHUN METOJOM YPaBHUBAHUS ITOKA3aTEICH U 1
IMoka3aTejabHas GyHKIMS METOJIOM BBECHHS HOBOM IIEPEMEHHOM. Pelllenne noka3aTebHbIX HEPaBEHCTB
Konumponwvnas paboma Ne 9 1
Paznen 11. Jlorapudmbl. 24
Jlorapudpmuyeckas
pyHKuus
Tema 11.1 Cooepicanue yueonozo mamepuana
Jlorapudm uncaa. Jlorapudm uncna. JlecITUIHBIN U HATYpaJIbHBIN JOorapu(Mbl, YHCIIO €
JlecATHYHBIN U
HATYPaJbHBIH JIOrapu@msl,
YHCJIO0 € 2 OK 01., OK 02.,
Tema 11.2 Cooepircanue yueonozo mamepuania OK 03., 0K 04.,
CaoiicTBa J1orapupmoB. CaoiictBa norapudmoB. Oneparus jorapuMUPOBAHHUS. OK 05., OK 07.
Onepanus
Jorapu¢mupoBanus 6 K 1.2.
Tema 11.3 Cooeporcanue yuedbnozo mamepuana
Jlorapudgmuueckas Jlorapudpmuueckas QyHKIUS U €€ CBOMCTBa 2
(Gynkuus, ee cBocTBa
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne qorapupmuueckux | [lonsatue norapudmudeckoro ypapaenus. Onepanus noreHuuposanus. Tpu
ypaBHeHHUIi U HEPABEHCTB OCHOBHBIX METO/Ia peIIeHUS JTOTapu(PMUUECKUX YpaBHEHUH: () yHKIIMOHAIBHO-
rpaduvecKuii, METO ] MOTEHIIUPOBAHUSI, METO/] BBEJICHUSI HOBOW TTIEPEMEHHOM. 4
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Jlorapudmuueckre HepaBeHCTBA

Ilpakmuueckoe 3anamue No 28

Pemenue norapuMuueckux ypaBHEHU 1 HEPABEHCTB 2
Tema 11.5 Cooeporcanue yueonozo mamepuana
Cucrembl JJorapupmMuueckux | AJITOPUTM PEIIECHUS CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTE TOrapuMuUIecKnx
yYPaBHeHHUI YpaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJlep:kaHue (colepkaHue MPUKJIATHOT0 MOXYJIsI)
Jlorapudmbl B npupose u Ilpakmuueckoe 3anamue Ne 29, 30
TexXHHuKe [Ipumenenue norapudma. Jlorapudmudeckas cnupaiis B ipupoje. Ee
MaTeMaTUYECKHUE CBOMCTBA 4
Tema 11.7 Cooepoicanue yueonozo mamepuana
Pemrenus 3agau. Jlorapudmuueckas GyHkIus. Pemenre mpocTedmmx JorapuMUIecKuX ypaBHCHHM 1
Jlorapugmpl. Konumponwvnas paboma Ne 10 1
Jlorapupmuyeckas pyHkumus
Pa3nen 12. 10
MHoxkecTBa. JIeMeHTbI
Teopuu rpagos
Tema 12.1 Cooepoicanue yueonozo mamepuana
MHuoxkecTBa [Tonsitne MHOXecTBa. [logmHOkecTBO. Onepanyii ¢ MHOXECTBAMH 2
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COEeP:KaHUE (COEPKAHUE MPUKIATHOT0 MOTYJIs) OK 01.. OK 02
Onepanuy ¢ MHOKECTBAMH Ilpakmuueckoe 3anamue Ne 31 OK 0 3" OK 0 4"
Omneparus ¢ MHOKECTBaMU. PellleHre npukiiaaHbIX 3a1a4 2 o "
Tema 12.3 Cooepotcanue yueonozo mamepuana OK05., OK07.
I'padsr [Tonsitue rpada. CBs3HbIN Tpad, 1epeBo, MUK Ipad Ha ITOCKOCTH 2
Ilpakmuueckan paboma Ne 32
CrniocoOsI 3a1aHust rpadoB. 2
Tema 12.4 Cooeporcanue yueonozo mamepuana
Pemenue 3amauy. MuosxkecrBa. | Onepanusi ¢ MHOKecTBaMHU. ONIMCaHUE PEaTbHBIX CUTYAllUM C MOMOIIBIO MHOKECTB. 1

[Tpumenenue rpadoB K perieHuIo 3a1a4
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I'padbl 1 uX npuMeHeHne

Konmponvnasa paboma Ne 11

Pa3znen 13. 18
J1eMeHThl KOMOMHATOPHKH,
CTATHUCTUKH U TEOPHH
BEPOSITHOCTEH
Tema 13.1 Cooepiicanue yueonozo mamepuana 2
OCHOBHBIE IOHATHSA [IepecTanoBKH, pa3MEIICHUS, COUYETAHUS.
KOMOMHATOPUKH
Tema 13.2 Cooepiicanue yueono2o mamepuana 2
CoObITHE, BEPOSATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. TE€OopeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
coObITHdA. Cl10:KE€HHE U VYcioBHasI BEpOSATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Teopemsl
YMHOKeHHEe BepOSITHOCTe BEPOSITHOCTH MPOU3BEICHUS COOBITHA.
Tema 13.3 IIpodeccnonajbLHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:kaHue MPUKJIATHOT0 MOXYJIsl)
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUUECKOE
npodeccHoHaTLHbIX 3a7auax | ONPEIeICHHUE BEPOSTHOCTH. OrieHKa BEpOSITHOCTH COOBITHS
Ilpakmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B nipodecCOHANBHBIX 3a7a4ax

4
Tema 13.4 Cooepoicanue yueonozo mamepuana 2
JluckpeTHas caydaiinasi Bunsl ciiyyaiinbix BennuuH. OnpenesieHue TUCKPETHON CIIydaillHOW BEJIMYMHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeesieHus TUCKPETHOM cllydaiiHOUM BennunHbl. Ee uncioBbie
pacnpeneaeHust XapaKTEePUCTUKHU
Tema 13.5 Cooepoicanue yueonozo mamepuana 2

3agaum MaTeMaTH4ecKoi
CTATHUCTHKH

Bapuanvonssiii psa. [lonuron yactot u ructorpaMma. CTaTUCTUYECKHE
XapaKTePUCTHKH psifia HAOII01aeMBbIX TaHHBIX

Tema 13.6

IIpodeccnoHanbHO-OPHUEHTUPOBAHHOE COEeP:KAHUE (COlePKAHUE MPUKIATHOT0 MOTYJIs)

[TepBuunas 06pab0OTKa CTATUCTHYECKUX JIAHHBIX. [ paduueckoe ux mpeicTaBlICHHE.

OK 01., 0K 02.,
OK 03., OK 04.,
OK 05., OK 07.
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CocrTaBJjienue TadJaun v
AMArPaMM HA NPaKTHKe

Haxoxnenue CPCAHUX XaPaAKTCPHUCTHUK, Ha6JHO,Z[aeMBIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocTraBieHue TabJIMIl U AMAarpamMMm MpU PEeIIeHUU IPUKIIaJHBIX 3a7a4

4
Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3a1a4. Jj1eMeHTHI DneMeHThl KoOMOUHAaTOpuKHU. CoObITHE, BEPOSITHOCTH COObITHS. ClloKEHUE U
KOMOMHATOPUKH, YMHOKEHUE BEPOATHOCTEH 1
CTATUCTUKH M TEOPHUHU Konmponvnas paboma Ne 12 1
BEPOATHOCTEM
Paznen 14. 18
YpaBHeHHsI M HEPABEHCTBA
Tema 14.1 Cooepoicanue yueonozo mamepuana 2
PaBHOCHIBLHOCTH ypaBHeHuii | PaBHOCHIEHOCTE ypaBHeHui 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMEI
1 HEPABEHCTB. PaBHOCHWIBHBIX TIEPEX0aX B YPAaBHCHHSIX U HEpaBeHCTBaX. OOIIHE METOIbI
OO0mmme MeTOAbI peleHusI pellleHrs YpaBHEHHI: epexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apr'yMEHTOB
JUTSI MOHOTOHHBIX ()YHKITUH, METOJI Pa3I0KEHUS Ha MHOYKUTEIIH, METOJT BBEICHUS
HOBOI MEPEMEHHOU, PYHKITMOHATBEHO-TpadUIECKUN METOT
Tema 14.2 Cooepocanue yueonozo mamepuana 2 OK 01., 0K 02.,
I'paduyeckuii MeTox OO61ue MeTo1bl pelIeHus] HEpaBEHCTB: MEPEX0/] OT CPAaBHEHUS 3HaUCHUN QYHKUIUN K OK 03., OK 04.,
pelnleHusi ypaBHeHMUI, CpPaBHEHHIO 3HAYEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUNA, METO]T MHTEPBAJIOB, OK 05., OK 06.,
HEPABEHCTB byHKIMOHANBHO-TpaduyecKkuil MeTo 1. I'papuueckuii MeTo]] peleHus: ypaBHEHUHN 1 OK 07.
HEPABCHCTB IIK 1.2.
Tema 14.3 Cooeporcanue yueonozo mamepuana 4
Ypasuenus u Hepasencrsa ¢ | Onpenenenne moayns. Packpeitue Moy no onpeaenenuro. [pocreiimmue
MoayJeM YpaBHCHHMSI U HEPABCHCTBA ¢ MOAysIeM. [I[puMeHeHne paBHOCHIIBHBIX TIEPEX0JI0B B
OTIPEJICIICHHBIX TUTIAX YPABHEHUI 1 HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2

3HakoMCTBO ¢ napameTpom. [IpocTeiinme ypaBHEHUSI 1 HEPABEHCTBA C TApaMETPOM
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YpaBHeHHsI M HEPABEHCTBA C
napaMeTpom

Tema 14.5
CocraBiieHHe U pelieHue
npo¢ecCHOHAJIBHBIX 32/1a4 €

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPKaHUeE (COepPKAHUE NPUKIATHOT0 MOLYJIs1)

IMpakTuyeckue 3ansarus Ne 37, 38, 39
PerreHne TeKCTOBBIX 3a1a4 MPO(YECCHOHATBLHOTO COCPIKAHHMS

NOMOIILI0 YPABHEHU i 6
Tema 14.6 IIpakTuyeckoe 3ansiTue Ne 40

Pemenne 3ana4. YpapHenusi | OOuiye METO/bI pEIICHNs YPaBHEHU. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napameTpamu 2
KoHcyabTanus 2
Bceero: 300
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3. YcioBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/IbLHON AU CHUIIIMHbI

3.1. Jlasi peaju3amyu MPorpaMMbl JUCIHILIHHBI J0KHBI ObITH
MpeayCMOTPEHBI CJIeAYIIIUe CenualbHble MOMeIeHusl:
Peanu3arus mporpaMMbl JUCIHUILTAHBI TPEOYeT HATHYUS y4eOHOT0 KaOuHEeTa
MaTEMaTHKH.
O6opynoBanue yaeOHOTO KaOHMHETa:
II0CaI0OYHBIC MECTA IT0 KOJIMYSCTBY 00yUaIOIUXCS;
pabouee MECTO IIPEIo1aBaTelIs;
KOMIUIEKT y4eOHO-HATISTHBIX ITOCOOH;
KOMIUICKT JJICKTPOHHBIX BHIEOMATEPHAIIOB,;
3aJIaHus JIJIS1 KOHTPOJILHBIX padoT;
po(heCCHOHATILHO OPUEHTUPOBAHHBIC 33 JaHUS:
MaTepuaibl IK3aMeHa.
TexHUYECKHE CpefcTBa OOYICHHS
o NEPCOHAIBHBI ~ KOMIBIOTEp €  JIMIEH3WOHHBIM  MPOTPaMMHBIM
oOecIecueHuEM;
o IIPOEKTOP C IKPAHOM.

3.2. UnpopMmanmoHHoe odecrieyeHue 00yueHust
3.2.1. OcHOBHBIE IEYATHDIE H YJIEKTPOHHbIE U3IAHUSA

1. AnmumoB II.A. Maremaruka: anreOpa ¥ Hayajda MaTeMaTHYECKOTO aHaJMU3a,
reometpusi. AnreOpa u Hauvajma Maremaruueckoro ananmmsa 10-11 kmacc. YueOHUK.
bazoBeiit u yrioyOnenusiii ypoens./III.A. Anmumos, FO.M. Komsrun, M.B. TkaueBa u
1p. — Mocksa: IIpocsemenue, 2021.-463c.

2. Atanacsa JI.C. Maremarmka: anreOpa M Hadaja MaTeMaTHYECKOTO aHAJIM3a,
reometpusi. ['eometpus.10-11 kmacc. YueOHuk. ba3oBelii U yriyOJ€HHBIA ypOBEHbB/
JI.C. Artanacsu, B.®. byry3oB, C.b. Kagomues u np. — Mocksa: [Ipocsemenne, 2021.-
287c.

JlonoJiIHUTe IbHAS YueOHas JInTepaTypa:

1. boromonoB H.B. Maremaruka. AnreOpa n Havaya aHanu3a. ba3oBwlii ypOBEHB:
10—11 xnaccel: yueOHMK At cpenHero ooOmiero o6pasosanus/ H.B. Boromosnos. -
Mocksa: M3patenbctBo FOpaiit, 2023. - 241c. - (O6meoOpa3oBaTeNbHBIA ITUKI). -
ISBN 978-5-534-16084-0. - Tekct: snexktpoHHbI// OOpazoBarenbHas 1iaTdhopma
FOpaiit - URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. I'eomerpus. bazobiii ypoBenb: 10-11 kmaccsr:
y4eOHUK Juisi cpemaHero oomero  obpasomanus/ B.A. I'yceB, U.b. Koxyxos,
A.A. TlpokodreB. - 2-e u3a., ucnp. u gom. - MockBa: M3garensctBo FOpaiit, 2023. -
281c. - (Oo6meobpaszoBarenbubiii  mukia). - ISBN  978-5-534-16085-7. -Tekcrt:
anekTpoHHbI//  OOpaszoBatenbHass — tiatdopma  FOpait  [caiit]. -  URL:
https://urait.ru/bcode/530392
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4. KoHTposib W OIEHKa pPe3yJbTATOB OCBOECHUS] IMCUHMILINHBI
KoHTpo/ib U o1lleHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U

npruoOpeTeHHbIe 00yYarONMMUCA YMEHUS, HalpaBJIeHHbIE Ha (pOpMUpPOBaHKHE OOIIUX
U Mpo¢ecCUOHAIBHBIX KOMIleTeHIIUH. KoMneTeHIuu OJKHBI OBITh COOTHECEHBI C
OpeIMETHBIMUA pe3ynbTataMu. JlJis KOHTPOJS W OICHKH pPe3yJbTaTOB OOydYeHUS
npernojiaBaresib BbIOMpaeT (OpMBI U METOABI C y4eToM MpodecCHOHANTH3AIUN
oOy4eHus 10 MPOorpaMMe AUCHUTIIHHBIL.

Koa u HaumenoBanue
(popMupyembIX KOMIIETEeHI U

Pa3zgen/Tema

Tun oeHoYHLBIX
MeponpUATHH

OK 01. BeiGupats criocoobt
perienus 3a1a4 IpodhecCHOHATbHON
AESATEIbHOCTH IIPUMEHUTEIBHOK
pa3IMYHBIM KOHTEKCTaM

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasmen 2. Teme1 2.1.; 2.2.; 2.3.; 2.4.;
2.5.; 2.6.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.:46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3men 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
75.;76.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pasnen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Paszmen 9. Temn1 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Paspmen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pasmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.; 11.7.

Paszmen 13 Temur 13.1.; 13.2.; 13.3;;
13.4.; 13.5.; 13.6.; 13.7.

Paszgen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 02. Hcnonb3oBath
COBpPEMEHHBIE CPEJICTBA TIOMCKA,
aHaJIM3a U UHTEpIpeTaluu
uHpopManuy MMH(GOpMaIIMOHHBIE
TEXHOJIOTUH IS BBITIOJIHEHUS
3a71a4 NpoQecCUOHANBHOIM
JeSATeNbHOCTH

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.:15.;16.;1.7.

Paspmen 3. Temsur 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10,;
4.11.

Pasnen 6. Temu1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10;
6.11.

Pazmen 7. Temnr 7.1.; 7.2.; 7.3.; 7.4.;
7.5.;76.,7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15,;
7.16.; 7.17.

- YCTHBIH OIIpPOC;

- (ppoHTANBHBIONIPOC;

- OIICHKAa KOHTPOJIBHBIX
pabor;

- HaOJII0JICHHE 32 XOJIOM
BBITTOJIHEHHSI
mabopaTOpPHBIX PadoT;

- OlIEHKA BBITIOJTHEHUS
1a00paTOpHBIX paboT;

- OlIEHKA MPaKTUYECKHUX
paboT (perieHus
KaueCTBEHHBIX,
pacueTHBIX,
poeCCUOHAIBHO
OpUEHTUPOBAHHBIX 33/1a4);
- OIICHKA TECTOBBIX
3aJaHUH;

- HaOJI0ZeHME 3a XOJI0M
BBITIOJTHEHUS
WH/IUBUYaJIbHBIX
MIPOEKTOB U OIEHKA
BBHITIOJTHEHHBIX POEKTOB;
- BBINIOJIHCHUE
HK3aMEHAIMOHHBIX
3aJaHui
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Paspmen 8. Temsr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pasmen 9. Temsr 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Pasgen 10. Temsr 10.1.; 10.2.; 10.3;
10.4.

Pasnen 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;11.5.;11.6.;11.7.

Pasznen 13 Temur 13.1.; 13.2.; 13.3,;
13.4.; 13.5.; 13.6.; 13.7.

Pasmen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 03. I[lmanupoBaTh 1
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATILHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEITBCKYIO
NeSTEIILHOCTh B
npodeccuoHaIbHOU cdepe,
MCIOJIb30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUAX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasnen 2. Temnr 2.1.; 2.2.; 2.3.; 2.4.;
2.5.;2.6.

Pasmen 3. Temsr 3.1.; 3.2.; 3.3.; 3.4.
Pasnen 4. Temr14.1.;4.2.; 4.3.; 4.4.;
45.:46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3men 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
75.;76.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15,;
7.16.; 7.17.

Pasmen 8. Temsr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazmen 9. Temn1 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Paszgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pasmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.;11.7.

Pasmen 13 Temur 13.1.; 13.2.; 13.3;;
13.4.; 13.5.; 13.6.; 13.7.

Pasmen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 04. D¢ddexruBHO
B3aMMO/ICIICTBOBATh U PabOTATHB
KOJUIEKTUBE U KOMaH e

Pasgen 1. Temsr 1.1; 1.2.; 1.3;;
1.4.:15.;16.;1.7.

Pasmen 2. Teme1 2.1.; 2.2.; 2.3.; 2.4.;
2.5.;2.6.

Pazpmen 3. Temsr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.:46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pasnen 6. Temu1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.; 6.8.; 6.9.; 6.10.;
6.11.

Pazmen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
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7.5.;76.;7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Paspmen 8. Temsrl 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Paszmen 9. Temsr 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Pasgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Paszmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.;11.7.

Pa3zmen 13 Temur 13.1.; 13.2.; 13.3;;
13.4.; 13.5.; 13.6.; 13.7.

Pasnen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 05. OcyniecTBiATh yCTHYIO U
MHCbMEHHYIO KOMMYHHUKAIIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4€TOM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOIO
KOHTEKCTa

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;16.; 1.7.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.:46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3men 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Paspmen 7. Temnr 7.1.; 7.2.; 7.3.; 7.4.;
75.;76.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15,;
7.16.; 7.17.

Pasnen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pasgen 9. Temsr 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Pasgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pasmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.;11.7.

Paszmen 13 Temur 13.1.; 13.2.; 13.3.;
13.4.; 13.5.; 13.6.; 13.7.

Pasmen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKAOIIEH
Cpelbl, pecCypcocOepexeHuIO,
MPUMEHSTH 3HAHUS 00
W3MCHCHHUH KJIMMATa, PUHIIUIIBI
OepeXIIMBOTO NMPOU3BO/ICTBA,

3¢ (HEeKTHBHO JAeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

Pasgen 1. Temsr 1.1; 1.2.; 1.3;;
1.4.:15.;16.; 1.7.

Pasmen 2. Teme1 2.1.; 2.2.; 2.3.; 2.4.;
2.5.;2.6.

Paspmen 3. Temsur 3.1.; 3.2.; 3.3.; 3.4.
Pasgen4. Temsr 4.1.;4.2.;4.3.; 4.4.;
45.:46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pasnen 6. Temu1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10;
6.11.

Paspgen 7. Temn1 7.1.; 7.2.; 7.3.; 7.4.;
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7.5.;76.;7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Paspmen 8. Temsrl 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Paszmen 9. Temsr 9.1.; 9.2.; 9.3.; 9.4.;
9.5.

Pasgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Paszmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.;11.7.

Pa3zmen 13 Temur 13.1.; 13.2.; 13.3;;
13.4.; 13.5.; 13.6.; 13.7.

Paspmen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

[1K 1.2. Ananu3upoBatsb U
paccUUTHIBATH MaTepHaIbl
reo1e3UUECKUX ChbEMOK.

Pasnen 1. Temsr 1.1.,1.2, 1.3
Pasnen 2. Temsr 2.1., 2.3.

Pasnen 3. Temnr 3.4., 3.5.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10,;
4.11.

Pasnen 6. Temnr 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
75.;76.;7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Paspmen 8. Temsr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pasmen 11. Temsr 11.1.; 11.2.; 11.3;;
11.4.;11.5.;11.6.;11.7.

Pasmen 14. Temsr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.
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