MuHuCTEepCTBO HayKH W BhICIIET0 oOpa3oBanus Poccutickoit deneparun
denepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICILIETO
obpazoBanus «HanmoHanbHbIN nccnenoBarenbekuii Hukeropoackuii rocynapcTBeHHbBIN
yauBepcuteT uM. H.W. Jlo6aueBckoroy»

Apzamacckuii prman

Otnenenue cpennero npohecCuoHaIbHOTO 00pa30BaHus
(Ap3amacckuii moauTeXHHUeCKui kojiemk uM. B.A. HoBukoBa)

YTBEPXKJAEHO

peleHreM pe3nIuyMma
VYuenoro copera HHI'Y
(mpotokon ot 16.01.2024 1. Ne 1)

PABOYASA ITPOI'PAMMA JUCHHUIIVIMHBI
OVYIL.07T MATEMATHUKA

CHeHI/IaJ'IBHOCTB Cp€aHCro HpO(i)eCCI/IOHaJ'ILHOl"O O6paSOBaHI/I${

23.02.01 OPTAHU3ALIMS TEPEBO30OK 1 YIIPABJIEHUE HA TPAHCIIOPTE
(IO BUJIAM)

KBanuduxanus BeIycKHIKA
TEXHHUK

dopma 00yueHus
OYHAS

r. Ap3amac
2024 rox Hayasia HOATOTOBKHU



[Tporpamma y4ueOHOM AUCITUTUIMHBI COCTABJIEHA B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC
COO, yreepxaenHoro ot 17.05.2012 Ne 413.

ABTOpBI:  TIpENojaBaTesb H.T". Ky3nenosa

[Iporpamma paccMoTpeHa W OJ00peHa Ha 3acelaHMM METOAMYECKOH KOMHCCHU
€CTECTBEHHOHAYYHOTO U TYMaHUTAapHOTO HUKIOB OT «07» nekabps 2023 rona mpotokoin Ne 4.

[Ipencenarens METOAMYECKON KOMUCCUU H.I'. Ky3nenosa




COJEPKAHME

OBILIASI XAPAKTEPUCTUKA PABOYEI IPOT'PAMMBI YYEBHOM
JUCHUIINHBI

CTPYKTYPA U COIEP)KAHUE YYEBHOM JUCIUILINHBI
YCJIOBUSI PEAJIM3AIIAU ITIPOT'PAMMBI YUEBHOM JTAUCIUTLIAHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATITAHBI

17

29

30



1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITIPOTPAMMBI YYEBHOU
JNCHUIIVIMHBI

1.1. MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl:

VyeOnas aucuumiamHa OVYILO/ Marematuka sBiseTcs 0053aT€IbHOM  YacTbIO
00111e00pa30BaTEIbHOrO IHUKJIa 00pa3oBaTelbHONW Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no cneruanbHocTh 23.02.01 Opranuzaius nepeBo30K U yIpaBieHUE Ha TPAHCTIOPTE (110 BUIaM).

VYyebnas nucummimaa OVYIL.07 Marematuka obecrnieunBaeT (popMUpOBaHHE OOIIUX W
poecCHOHANBHBIX KOMIIETEHIINMN:

OK 01. BeiOupats cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IOWCKA, aHAJINW3a W HMHTEPIPETALUU
uHpOpMaUu ¥ UHPOPMALMOHHBIE TEXHOJOTHM MJIsi BBIOJHEHHS 33had MpOo(decCHOHATBLHOU
JeSITEIIbHOCTH;

OK 03. [InanupoBath U peann3oBbIBaTh COOCTBEHHOE MPOo(deccnoHalIbHOE U TMYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccuoHalbHON cdepe, UCIOoIb30BaTh
3HaHUA 10 PUHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYALIUSX;

OK 04. OD¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE 1 KOMaH/IE;

OK 05. OcymiecTBisiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa;

OK 06. IlposBisaTh TrpakJaHCKO-MIATPUOTUYECKYIO TMO3UIUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX O0IIEYEIOBEYECKUX 1IEHHOCTEH, B TOM YHCIIe
C Y4eTOM TrapMOHHU3AlUMA MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIICHUN, MPUMEHSTH
CTaHAapThl aHTUKOPPYIIIMOHHOTO MTOBEICHNUS;

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKpPYXKAIOIIEH Cpedbl, PecypcocOepesKeHuIo,
OPUMEHATh 3HAHUS 00 W3MEHEHHWH KJIMMaTa, NTPUHIUIBI OEpeXIMBOTO IPOU3BOJICTBA,
3 PEKTUBHO IEHCTBOBATH B UPE3BHIYAWHBIX CUTYAITUSX.

[1K.3.2. Ob6ecneunBaTh OCYILECTBICHHUE MpOIIEcca yNpaBIeHUs NEPEeBO3KaMH Ha OCHOBE
JIOTUCTUYECKON KOHIIETIINY U OPTaHNW30BbIBAaTh PALlMOHAIBHYIO IEpEPabOTKY IPY30B.

1.2. Heap 1 njiaHupyeMblie pe3yJbTAThbl 0CBOEHHS TUCIHUIJIMHbBI:

Hean:

— (opMUpOBaHHE TPEACTABICHUI O MaTeMaTHKe KaK YHHBEPCATbHOM S3BIKE HAYKH,
CPEJIICTBE MOJICITMPOBAHMS SIBJICHUN U TIPOIIECCOB, 00 MIESIX U METOaX MaTeMAaTHKH,

—  pa3BUTHE  JIOTHYECKOTO  MBINUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaXKCHWSI,
AITOPUTMUYECKON KYJIBTYPBI, KpHTHYHOCTH MBIIIICHHSI HA YPOBHE, HEOOXOIMMOM ISl Oy ayIieit
PO EeCCUOHAIBHON JEATENHHOCTH, ISl MPOJOJIKEHUST 00pa30BaHuUs U caMO00pa30BaHNs,

— OBIQJCHME MaTEeMaTHYeCKMMH 3HAHUSIMH W yMEHUSAMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KM3HU, JIJIS U3YUEHUsSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIHUIUIMH Ha 0a30BOM
YPOBHE U TUCIUIUIMH NMPO(ecCHOHATBHOTO UKJIIA, AJIS MOJIY4YeHUs 00pa3oBaHus B 00JacTsIX, HE
TpeOYIOMHMX yrIyOJIeHHOW MaTeMaTH4eCKON TOTOTOBKY;

— BOCITUTaHHUE CPEJICTBAMH MATEMATHUKH KYJIbTYpPhl JJHMYHOCTH, IIOHUMAHUS 3HAYMMOCTH
MaTEeMaTHKHU JUISI HayYHO—TEXHHYECKOTO IMPOrpecca, OTHOIICHHS K MaTeMaTHKe Kak K YacTh
o0mIeYesIoBeUYeCKOl KyJIbTyphl 4Yepe3 3HAKOMCTBO C HWCTOpHEW pa3BHTHS MAaTEMaTHKH,
ABOJIIOIMEN MATEMATUUECKUX UJIEH.



3agaun:

— BOOPYXCHUC CTYACHTOB MATCMATHUYCCKUMU 3HAHUAMHU U YMCHUSIMU, H€06XOI[I/IMBIMI/I
AJId U3y4YCHUS CIICHHUAJIbHBIX OTUCHHUILIINH, paSpaGOTKI/I KYPCOBBIX W OUIIJIOMHBIX HPOCKTOB, IJIA
po(hecCHOHATLHOM e TEIILHOCTH U TTPOIOJIKSHHSI 00pa30BaHusl.

B pamkax mporpaMMbl yueOHOW JAMCHUIUIMHBI OOYYArOIIMMHUCS OCBAMBAIOTCS 3HAHUS U

ymenust, GopMupyroTCs 001ne U npohecCHOHaTbHbIE KOMIETEHIIHH:

- TOTOBHOCTH K TPYJly, OCO3HAHHE
IIEHHOCTH MacTEePCTBa, TPYI0JIIO0HE;
TOTOBHOCTH K aKTHBHOM
JESATEIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJILHOW HAIIPABJICHHOCTH
CTIIOCOOHOCTh MHUITMHPOBATH,
TUTAHAPOBATH M CAMOCTOSITEIIEHO
BBITIOJTHSATH TAKYIO JESATCIIBHOCTD;
MHTEPEC K pa3InyHbIM cepam
podecCHoHaIBbHOM IeATSIIBHOCTH,
Ogaanenne yHHBEpPCATbHBIMHI
y4eOHBIMH NO3HABATEILHBIMHU
JeHCTBUSAIMU:

a) 0a30Bble JOrHYecKHe AeiCTBHUA:
CaMOCTOSITENTLHO (HOPMYITUPOBATH U
aKTyaJIM3HpOBATh MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBAThH CYIIECTBEHHBIH
MPU3HAK WK 0000IIeHNS;

- OIPEENSATh LIEH IeATEINbHOCTH,
napaMeTpbl U KPUTEPUU HX
JOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPUBACMBIX
SIBJICHUSIX; - BHOCUTH KOPPEKTHBEI B
NeSTEIbHOCTD, OI[CHUBATh
MOCIIEACTBHI JIeATENHHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILIICHUE
MIPH PEIICHUH KU3HEHHBIX MPoOIeM
0) 0a30BbIe HCCIeA0BATEIbCKHE
JleficTBUA:

- BIIQJICTh HaBBIKaMU y4eOHO-
HCCIIeIOBATEIILCKON U TIPOOJIeM; -
BBISIBJISTH IPUIMHHO-CIICJICTBCHHBIC
CBSI3M U aKTyaJIM3UPOBATh 33/1a4y,

Kon Ili1anupyemble pe3yJibTaThl

KoMIIeTe Oo6ume JucuunimHapHble
HIIUH (mpeaMeTHBbIE)

OK 01 B yacTH TPpy/10BOr0 BOCIUTAHUS: -BJIAJICTh METOJAMH JIOKA3aTEIbCTB,

QITOPUTMAaMH pPEIICHHs 3a1a4;

yMeHue GopMyIHpoBaTh ONpeIeIeHHUs,
aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
IPOBOJMTD JJOKA3aTEIIbHbIC
paccyXJIeHHUs B XOJIe pelIeHUs 3a/1a4;
-YMETb OTIEPUPOBATH TOHATHSIMH:
CTCTICHb YUCJIA, JIOTapU(M YHCIIa;
YMEHUE BBITIOJHSITH BEIYUCIICHHE
3HaYeHUH U npeoOpa3oBaHUs
BBIPAKCHHI CO CTETIEHSIMU U
norapupMamu, mpeodpa3oBaHUs
JTpOOHO-PallMOHANIBHBIX BBIPAKECHHUIA;

- YMETh OIEePUPOBATH MOHATUSIMHU:
panroHanbHbIE, TPUTOHOMETPHYECKHE
ypaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
- YMETh ONEPUPOBATH MOHATHIMU:
(GbyHKIMS, HeTIpepbIBHAs (QYHKIHS,
MPOU3BOIHAS, TIEPBOOOpa3HAas,
OTIpeJIeIeHHbI UHTErpall; yMEHUe
HaXOJUTh MPOU3BOHbIE HIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YSI CITPABOYHbIE
MaTepHabl; UCCIeI0BaTh B MPOCTEUIINX
cirydasix (PyHKIIMA Ha MOHOTOHHOCTB,
HaXOJUTh MHOTOYJICHOB C
WCTIOJIh30BaHUEM alllapaTa
MaTeMaTHYECKOTO aHAIIN3a; TPUMEHSThH
IPOM3BOJIHYIO IIPU PELICHUH 33134 Ha
JIBIDKEHUE; peliaTh MPaKTHKO-
OpPHEHTUPOBAHHBIC 3a]1a4l Ha
HauOOoJIbIINE U HAUMEHBIINE 3HAYCHMUS,
Ha HaXO0XJICHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH TIOHATHIMU:
panuoHangbHas QyHKUMS, QyHKUINSA,
TPUTOHOMETpUUYECKHE (DYHKIIUH,




BBIABUT'aThb FI/IHOTe3y cc peH_ICHI/IH,
HaXOIUThH aprMeHTI:I JUIA
JIOKa3aTelIbCTBA CBOMX YTBEPKICHMUI,
3a7aBaTh NapaMeTpbl U KPUTEPUU
pelICHHUS;

- aHAJIM3UPOBATH MOJTYYECHHBIE B X0OJI€
pELICHUS 3a/1a4u Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX yCHOBI/IHX;

== YMCTB HepeHOCI/ITL 3HAHUA B
[M03HABATEJIbHYIO U MMPAKTUYECKYIO
00J1aCTH KU3HEAEITEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIC UJIEH, NIpEIJIaraTh
OpUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;
M CIIOCOOHOCTh UX HCIOJIb30BAaHUS B
IM03HABATEILHON U COIHAIbHOM
IIPAKTHUKE

oOpaTHble PYHKLIUHU; YMEHHE CTPOUTH
rpaduKy U3y4eHHbIX (QYHKINH,
WCIOJB30BATh TPAQUKH MPH U3YIECHUHN
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelLleHNH 3aa4 U3 APYIUX y4eOHbIX
IPEIMETOB U 3ajau U3 peaJIbHOM KU3HHU;
BBIpa)KaTh (POPMYyJIaMU 3aBUCUMOCTH
MEXIy BEJIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a4UH
pa3HbIX TUTIIOB (B TOM YHCIIE HA
MIPOLIEHTBI, IOJIM U YaCTH, Ha JIBIXKEHUE,
paboTy, CTOUMOCTh ¥ CEMEHHBIMH
(uHaHCaMM); COCTaBIIATh BbIPa)KEHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBbI
10 YCJIOBUIO 33J]auy, UCCIIEI0BAaTh
HOJY4EHHOE PELIeHNE U OL[CHUBATh
IpaBJOI0100HOCTh PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMU:
cpeanee apupmMeTHIecKoe, MeIrana,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHUS,
pa3max, U3BJIeKaTh, HHTEPIPETUPOBATH
UH(POPMALIUIO, IPE/ICTABIECHHYIO B
TabaMIax, HA JuarpaMMax, rpapukax,
OTPa’KaroIlyr0 CBOMCTBA peabHbIX
IPOLIECCOB U SIBIECHUH; IPEJICTABIIATh
UHGOPMAITHIO C TIOMOIIBIO TAOJIHIT U
JarpaMM; UCCIIeI0BaTh
CTaTUCTHUYECKHE JJAaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUUECKUX METOIO0B U
JIEKTPOHHBIX CPEJICTB;

-YMETb ONEPUPOBATH NOHATHIMMU:
CIIy4aifHbIH OIBIT U COOBITHE,
BEPOSITHOCTb CITy4aifHOTO COOBITHS;
YMEHHUE BBIYHCISITH BEPOSTHOCT C
HCII0JIb30BaHNEM TpapuUIeCcKUX
METOJIOB;

MPUMEHSTH (POPMYITBI CIIOKEHUS U
YMHOXKEHUS BEpOSATHOCTEH,
KOMOMHATOpHbIE (PaKThI U (HOPMYJIBI IPU
pelleHNH 3a]a4; OLlEHUBATh
BEPOSITHOCTH pealibHBIX COOBITUH;
3HaKOMCTBO CO CITy4ailHbIMHU
BEIIMYMHAMU; YMEHHUE MTPUBOINTH
TIPUMEPHI MPOSIBIICHHS 3aKOHA OOJBIINX
9rceN B MPUPOTHBIX U OOIIECTBEHHBIX




SIBJICHUSIX;
- YMETh ONEPUPOBATH MOHATHIMU:
TOYKa, MpsiMast, TNIOCKOCTh,
MIPOCTPAHCTBO, IBYTPAHHBIN YTOII,
CKpEIIMBAOIIUECS TIPSIMBIE,
HapajuIeIbHOCTh U TEPIEHANKYISIPHOCTh
HPSAMBIX U IUIOCKOCTEH, YTOJI MEXKTy
HPSMBIMH, YTOJI MKy IPSIMOU U
IUIOCKOCTBIO, YTOJI MEX/Ty IUNIOCKOCTSMH,
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEeXAY IPSMBIMHU,
paccTosiHue MEXKAY IIIOCKOCTSIMH;
YMEHHE HCII0JIb30BaTh MPH PEIICHUH
3a7a4 U3y4eHHBIE (aKThl U TEOPEMBI
IUITAHUMETPHUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
- YMETh ONEPUPOBATH HOHATUIMHU:
MHOTOTPaHHHK, CEYEHUE U TOBEPXHOCTH
BpaIICHUS, IIIJIUH/P, KOHYC, 1ap,
cdepa, ceueHus: GUTyphI BpareHs,
IUIOCKOCTB, Kacaromasics cqepsl,
IIMJIMH/PA, KOHYCa, IUI0IIAab
HIOBEPXHOCTH MUPAMUJIBL, TIPHU3MBI,
KOHYCa, IWINH/IPA, TUIOMAb ChepHl,
00BbeM Ky0a, MPSIMOYTOJILHOTO
napaieNenurea, MUpaMuIbl, TPU3MBI,
IWIINH]IPA, KOHYCA, Iapa; yMEHUE
n300pakaTh MHOTOTPAHHUKH U
MMOBEPXHOCTH BPAIICHHUS, KX CEUYCHHS OT
PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MPaBUIILHBIE MHOTOTPAHHUKH;

YMETh ONEPUPOBATH MOHITHIMU:
JIBM)KEHUE B ITPOCTPAHCTBE, MOA0OHEIE
(Guryph B IpOCTPAHCTBE; UCTIONH30BATh
OTHOILIEHHE TUIOIAAeH TOBEPXHOCTEH U
00BbEMOB MOAOOHBIX GUTYp TPU
pelIeHNH 3a/1a4;

-YMETb BBIUUCIISATH T€OMETPUUYECKHE
BEJIMYMHBI (JUTMHA, YTOJI, IJI0MIab,
00BbeM, MO TOBEPXHOCTH),
WCTIOJB3Ys U3ydeHHBIE POPMYIIBI U
METOJIBI;




- YMETh ONEPUPOBATH IMOHATUSIMM:
MPAMOYTOJIbHAsI CUCTEMA KOOPAUHAT,
KOOpJMHATBI TOYKH, BEKTOP,
KOOPJMHATBI BEKTOPA, CKASIPHOE
MIPOU3BEICHUE, YTOJ MEXK]ly BEKTOpaMHu,
CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IIOMOIIBIO
H3YYEHHBIX (POPMYIT KOOPAMHATHI
CepEeaUHBI OTPE3Ka, PACCTOSTHUE MEXKIY
JIBYMsI TOUKAMH;

-yMETbh BHIOUPATh MOAXOSIINN
HU3YYECHHBIN METOJ JJIsl PELICHUS MOJEIN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE;

YMEHUE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKOM
Y1 MUPOBOU MaTEMaTUYECKOM HAYKH

OK 02

B o6s1acTH HEHHOCTH HAYYHOI'O
MO3HAHUS:

-c()OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
OOIIEeCTBEHHO! MPAKTUKH,
OCHOBaHHOTO Ha JMAJIOTe KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
M€ECTa B IIOIUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM U
YUTATEIBCKON KYJIBTYPBI KaK
CPEICTBA B3aMOJEHUCTBUS MEXIY
JIOABMU U TIO3HAHUSI MUDA;

- OCO3HAaHME LIEHHOCTH HAy4YHOU
JESATENBHOCTH, TOTOBHOCTh
OCYILECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENIbHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC.
OgiajeHne yHHBepCAJIbHbIMH
y4eOHBIMH MO3HABATEIbHBIMU
ACCTBUAMU:

B) padorta ¢ nHgopManmeii:

- BIIQJICTh HaBBIKAMU TTOJTy4EHUS
uH(pOpMAaLUU U3 KICTOUHUKOB Pa3HbIX
TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIISAThH IOUCK, aHAIIN3,
CUCTEMATHU3AllUIO U UHTCPIIPETATHUIO
nH(pOpMaNUU Pa3TUIHBIX BUOB U

- YMETh ONEPUPOBATH MOHATHIMU:
panmoHanbHast QyHKIHS, TOKa3aTeIbHAas
GbyHKIMA, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOparHble PYHKIINH;

YMEHHUE CTPOUTH rpadUKU U3YUSHHBIX
(GyHKIWH, HCTIONB30BaTh IpaduKu IPU
U3YyYCHHUH MIPOIIECCOB U 3aBUCUMOCTEH,
MIPH PELICHNUH 33134 U3 IPYTUX YIeOHbBIX
MIPEIMETOB | 33]1a4 U3 PEaTbHOH KU3HHU;
BBIpa)kaTh (POPMYyJIaMU 3aBUCUMOCTH
MEXy BEJIMYMHAMU;

- YMETb ONEPUPOBATH MOHATHIAMMU:
TOX/ECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YPaBHEHHH 1
HEPaBEHCTB, PABHOCHIILHOCTh
ypaBHEHHI, HEPABEHCTB U CUCTEM,
panroHalbHbIe, HPPAIlOHAIEHBIE,
HOKa3aTesbHbIE, CTETIEHHBIE,
JorapupmMUUEcKue,
TPUTOHOMETPUUYECKHE YpaBHEHHUS,
HEpaBEHCTBA U CHCTEMbI; yMETh pelliaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX TIPUEMOB; PelIaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSITh YPaBHEHHS,




(dhopM mpeicTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
nH(OPMAIIUY U TICJIEBOY ayJAUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (hopMy
MIPEJICTABIICHUS U BU3yaTH3allHH;
OLICHUBATh JJOCTOBEPHOCTb,
JETUTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATHHO-
TUYECKHM HOPMaM;

- ICTIOJIB30BATh CPEJICTBA
MH(POPMAIIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUH B
pelIeHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 32144 C
coOJroieHneM TpeboBaHUI
PrOHOMUKH, TEXHUKH 0€30IaCHOCTH,
TUTHUEHBI, pecypcocOepexeH s,
MIPABOBBIX M ATUYECKUX HOPM, HOPM
MH()OPMAMOHHOW OE30MMaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHS
Y 3aIIUTHI UHPOPMAILIUH,
nH(pOPMaMOHHOHN 0€30MacHOCTH
JUYHOCTH

HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHHUS
MaTeMaTHYECKUX 3a7ad U 3a7a4 U3
pa3nuyHbIX 00JacTeil HAyKH U peabHOM
AKU3HU;

- YMETb CBOOOHO OIIEPUPOBATH
HNOHATHAMM: IBHKEHUE, TapAJIICIIbHBIN
IIEPEHOC, CHMMETPHS Ha INIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1o100us, T0T00HBIE
(Gurypsl; yMeTh pacrio3HaBaTh paBHBIC U
1o100HbIe (GUTYPHI, B TOM YHUCIIE B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETb HUCIO0JI30BATh FEOMETPUUECKUE
OTHOIICHHUS, HAXOAUTH FEOMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YToJl, IJI0IIA/b,
00bEM) MpH pelIeHUH 3a]1a4 U3 APYrux
y4eOHBIX IIPEAMETOB U U3 pPealIbHOM
AKU3HU

OK 03

B o01acTH 1yXOBHO-HPABCTBEHHOT'0
BOCIIUTAHMS:

-- c(hopMuUpPOBaHHOCTH HPABCTBEHHOTO
CO3HaHUs, dTUYECKOTO MOBEICHUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAIIHIO
Y IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHHME JIMYHOTO BKJIAJIa B
MOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;
- OTBETCTBEHHOE OTHOIIEHUE K CBOUM
ponuTensM U (WIn) IpyruM djaeHam
CEMbH, CO3JaHHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO NIPUHATHUS LHEHHOCTEN
CEMEWHOM )KU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;
a)caMOOpraHu3alMs:

- CAMOCTOSITEJIbHO OCYIIECTBIIATh
MO3HABATENIBHYIO JEATEIIbHOCTb,
BBISIBIIATH MPOOJIEMBI, CTABUTH U

YMETh ONEPUPOBATH MOHATHIMU:
panroHabHbIE, HPPAIlHOHAIEHBIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
JorapupmMHUyIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU:
MHOTOI'paHHMK, C€YEHUE
MHOTOTpaHHUKA, KyO, mapaieienumne],
npu3Ma, nupamuja, purypa u
MMOBEPXHOCTh BPALICHHUS, [IUIHHIID,
KOHYC, 11ap, cdepa, ceueHus: Gurypsl
BpALIEHHUs, TNIOCKOCTh, KacaroIascs
cdepsl, UINHAPA, KOHYCA, IJI0MIAIh
MOBEPXHOCTH MUPAMHU/JIbI, TPU3MBI,
KOHYca, HWIMHJPA, TIoLIalb Chepsl,
o0BeM Ky0a, MpSIMOYTOJIbHOTO
napaiesienuIeNa, MMPaMuIbl, IPA3MBI,
MWIMHApA, KOHYCa, [Iapa;

yMEHHUE U300pakaTh MHOTOTPAHHUKH H




(dhopMynpoBaTh COOCTBEHHEIE 33141
B 00pa30BaTeNbHON IEATETHHOCTH U
KU3HEHHBIX CUTYaILMSIX;

- CaMOCTOSTEIbHO COCTABIIATH IUIaH
pelieHns coOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIoco0CTBOBATh (POPMUPOBAHUIO H
MIPOSIBJICHUIO IIUPOKOU 3PYIULINU B
pa3HbIX 00JACTSAX 3HAHUMN, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;
- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
10 UX CHIKEHUIO;
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIUH,
BKJIFOYAIOLIEH CTPEMIICHHE K
JOCTUKEHUIO 1IEJIU U YCIEXY,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHUE
JIeICTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;

- SMIIATUH, BKIIOYAOIIEH
CIOCOOHOCTH IOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE JPYTHUX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUN
KOMMYHUKAIUHU, CIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABHIKOB,
BKJIIOYAIOIUX CIOCOOHOCTh
BBICTPaNBaTh OTHOLLIEHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, TPOSBIIATH
MHTEpPEC U pa3peniaTb KOH(PIUKTHI

MIOBEPXHOCTHU BpAILlEHUs, UX CEYEHHUS OT
PYKH, C TOMOLIbIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB;
YMETb pacro3HaBaTb CHMMETPHIO B
IPOCTPAHCTBE; YMETh PAclO3HABATH
IpaBUJIbHbIE MHOTOI'PAaHHUKU; - YMETh
OIIepUPOBATH MOHITUSIMHU:
IpSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
KOOpJUHATBI TOUKHU, BEKTOP,
KOOpPJMHAThl BEKTOPA, CKAISIPHOE
IIPOU3BEACHUE, YIOJ MEXKYy BEKTOpaMH,
BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha
YHCII0; HAXOJAUTH C IIOMOILBIO
U3YYEHHBIX (HOPMYII KOOPIUHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEXKTY
JBYMsI TOUKaMH

OK 04

FOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSTEILHOCTH 1
CaMOOIIPEEIEHUIO;

-OBJIa/ICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHOM U
COLIMAJIbHOM AeSITEIbHOCTH;
JeHCTBUSAIMM:

0) coBMecTHasl 1eATeJIbHOCTD:
MMOHUMATH U UCIOIL30BaTh
MPEUMYIIECTBA KOMaHIHON U

- YMETh ONEPUPOBATH MOHATUAMHU:
CIIy4aiHBIH OIBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTb CITy4aifHOTO COOBITHS;
YMETb BBIYHCIIATH BEPOATHOCTD C
UCIOJIb30BaHUEM IpahUIecKuX
METOIOB; IPUMEHATH (POPMYJIBI
CJIOKEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl U (HOPMYIIBI IPU
pElIeHNH 3a]1a4; OL[CHUBATh
BEPOSITHOCTH pEAIbHBIX COOBITHIA;




WHIUBUAYAITBHON paboOTHI;

- IPUHUMATH [IETTH COBMECTHOM
JeSTeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATH JCUCTBUSA T10 €€
JOCTUKEHHUIO: COCTaBJIATH IJIaH
JEUCTBUM pacIpesIesiTh POJIH C
y4e€TOM MHEHUH YYaCTHUKOB
00CyXIaTh pe3y/bTaThl COBMECTHON
paboTsI;

- KOOPJIMHUPOBATH U BBITIOJHSTH
paboTy B YCIIOBUSX B3aUMOJICHCTBUS;
OCYIIECTBIISITH TO3UTHBHOE
CTpaTernyeckoe MoBeJeHUE B
Pa3IMYHbIX CUTYaLUSX, POSIBIISITD
TBOPYECTBO U BOOOpaKEHUE, OBITH
MHUIUATHBHBIM.

JeHCTBUSAIMU:

r) NpUHATHE ce0sl M APYTrUX JI0ei:
- IPUHUMATHh MOTHUBBI U APTyMEHTHI
JOPYTUX JIIOJIEH IIPU aHAIU3e
pe3yIbTaTOB NEATEIHLHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JPYTUX JIIO/IeH Ha OLINOKHY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATD
MU C MTO3UIUHU APYTOTO YeIOBEKa

3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU;

yYMEHUE MPUBOIUTH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
IPUPOIHBIX U OOLIECTBEHHBIX SIBIICHUSIX;
- YMETb CBOOOJHO OIEPUPOBATH
HOHATUSAMU: CTEEHb C LIEIbIM
HI0Ka3aresaeM, KOpeHb HaTypalbHON
CTETICHH, CTETICHb C PallHOHAILHBIM
MOKa3aTeJeM, CTETIEHb C
(BEILIECTBEHHBIM) [TOKA3aTENIEM,
Jorapugm ymcia, CHHYC, KOCHHYC
TaHIe€HC NTPOU3BOJIBHOTO YHCIIa;

- YMETb CBOOOHO OIEPUPOBATH
HNOHSTUAMHU: TpauK QyHKIMH, 0OpaTHAs
byHKIMSA, KOMIO3ULIUS QYHKIUH,
AvHeNHas pyHKIMs, KBaJpaTUuyHas
GbyHKIMA, cTeneHHas QYHKIHS C TeNTbIM
1I0Ka3aTeieM, TPUTOHOMETPHYECKUE
¢byHKIMH, 0OOpaTHBIE
TPUTOHOMETPHUYECKHE (DYHKIIHH,
HoKa3aresbHas U JjorapupmMudecKas
(yHKIIUU; yMETh CTPOUTH rpapuKu
(GyHKUMH, BBITOJIHATH IPeoOpa3oBaHus
rpadukoB QpyHKUIHUH;

- YMETh UCTIOJIB30BaTh TpadpuKu
(GyHKIWN 1715 M3Y9EHUS TPOIIECCOB U
3aBHCHUMOCTEH MPH PEIICHUH 33124 U3
JPYTUX y4eOHBIX TPEAMETOB U U3
pearbHOM JKU3HU; BBIPAXKaTh
(dbopMyIaMu 3aBUCUMOCTH MEXLY
BEJINYMHAMU;

- CBOOO/IHO OMEpUPOBATh MOHATUSAMMU:
YEeTHOCTh (DYHKIIUH, TIEPHOAMIHOCTh
(yHKIIMH, OTPaHUYEHHOCTh (PYHKIIMH,
MOHOTOHHOCTH (PYHKITUH, SKCTPEMYM
¢yHKIIMM, HaUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YeHUs QYHKIUU HA IPOMEKYTKE;
yYMEThb MPOBOJUThH UCCIIEOBAaHHE
GbyHKINY;

- YMETh UCIOJIb30BaTh CBOMCTBA U
rpaduku GYHKUIUHN 7151 peIeHUS
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C
napaMmeTpamu; u300paxxkarb Ha
KOOPJMHATHOH TIOCKOCTH MHOYKECTBA




pelIeHui ypaBHEHN M, HEPABEHCTB U UX

CHCTEM
OK 05 B o6sacTn 3cTeTH4YecKOro - YMETh OIIEPUPOBATH IOHATUSMHU:
BOCIIMTAHMSA: cpenHee apudmMeTHIEeCKOe, MEIMaHa,
- 3CTETUYECKOE OTHOIIICHUE K MUDY, HauOoJIbIIIeE M HANMEHbIIIee 3HAUYECHU,
BKJIFOYAs ACTETHKY ObITa, HAYYHOTO U | pa3Max, TUCIIePCHsl, CTaHIapTHOE
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, OTKJIOHCHHE YHCIIOBOTO HAbOopa; yMeHHUE
TpyAa U OOLIECTBCHHBIX OTHOIIEHUH; | U3BJIEKATh, MHTEPIPETUPOBATH
- CITOCOOHOCTh BOCIIPUHUMATH MH(OPMAIIHIO, TIPEICTABICHHYIO B
pasivyHbIe BUABI HCKYCCTBA, TabIuIax, Ha AHarpaMMmax, rpagukax,
TpaJUIIMU U TBOPUYECTBO CBOETO U OTPaXKaIOIIYyI0 CBOMCTBA pealbHbIX
JIPYTUX HApOAOB, OLIYIIATh MPOIIECCOB U SIBJICHU; IPEJICTABIIATD
SMOIMOHAJILHOE BO3JIEHCTBHIE uH(}OpMAITHIO ¢ TOMOIIBIO TAOJIHI U
HCKYCCTBA; JuarpaMm; UCCIIeI0BaTh
- yOKJIEHHOCTh B 3HAYUMOCTH JJIs1 CTaTUCTHYECKHUE TaHHEBIE, B TOM YHCJIIE C
JIMYHOCTH U 00I1IeCTBa pUMEHEHUEM IpapUIECKUX METOJIOB U
OTEUECTBEHHOT'O U MUPOBOTO 3JIEKTPOHHBIX CPEJICTB;
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX | - YMETh ONIEPUPOBATH MOHATUSIMHU:
TpaauIMi U HAPOJHOTO TBOPUYECTBA; TOYKa, IpsiMasi, IPOCTPAHCTBO,
- TOTOBHOCTh K CAMOBBIPAXKEHUIO B JBYTPAHHBIN yTo0JI, CKPEIUBAIOIINECS
pa3HbIX BUJaX UCKYCCTBA, psMbIC, MMAPAICILHOCTh U
CTPEMJICHHE MPOSBIISATH KaueCcTBa HEPIECHIUKYISIPHOCTD MPSIMBIX U
TBOPYECKOH JIMYHOCTH; IUIOCKOCTEH, YroJl MeXay MpsSMbIMH,
JelCTBHSIMH: YroJI MeXAy IPSIMOH U IIOCKOCTHIO,
a) o0meHue: YTOJ MEXY TUIOCKOCTSIMH, PACCTOSTHUE
- OCYIIECTBJIITH KOMMYHHUKAIIMH BO OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE
Bcex cepax KU3HU; MEXy MPSIMBIMHU, PACCTOSTHUE MEXTY
- pacrio3HaBaTh HEBEpOAIbHBIC TIJIOCKOCTSIMU; - YMETh MCIOJB30BaTh
CpeacTBa OOIIeHUs, TOHUMATh IIPU PEIICHUH 3a]]a4 U3YYCHHBIE (PaKThI
3HAYCHUE COIMAJIbHBIX 3HAKOB, Y TEOPEMBI TUIAHUMETPUN; YMEHUE
pacno3HaBaTh NPEINOCHUIKI OILICHHUBATh pa3Mepbl OOBHEKTOB
KOH(MIMKTHBIX CUTYaIli U CMATYATh OKPY’KaloIllero Mupa
KOH(QJINKTBI,
- Pa3BEpHYTO M JIOTHYHO U3JIaraTh
CBOIO TOYKY 3PECHHUS C
HCIIOIb30BAaHUEM SI3IKOBBIX CPECTB
OK 06 OCO3HaHHE 00YUYaAIOITUMUCS - YMETh pelaTh TEKCTOBBIE 3a/1a4U

POCCUICKOM I'paKIaHCKON
HICHTUYHOCTH;

- 1IeJICHANPABIIEHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIINN JTUYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
LIeHHOCTEeN HapoAoB Poccuiickoi
®denepanun, ICTOPUYECKUX U
HallMOHATbHO-KYJIBbTYPHBIX TPAJULIHM,

pa3HBIX TUIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJIM U YaCTH, HA JBUKEHUE,
paboTy, CTOUMOCTH TOBApPOB U YCIYT,
HaJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJIEHUS
JUYHBIMHA U CEMEUHBIMU (DHHAHCAMM );
COCTABJISITh BBIPAXKEHUS, YpAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3a/1auu, UCCIIEI0BATh MMOTYYEHHOE




(bopMHpOBaHKE CHCTEMBI 3HAUUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO
MHUPOBO33PEHUS, IPABOCO3HAHMS,
3KOJIOTUYECKON KYIbTYpHI,
CIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH
YKU3HEHHbIE IIJIaHbI;

B yacTu rpaxaaHckoro
BOCIIUTAHMSA:

- OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX
IIpaB 1 00s13aHHOCTEN, YBAKEHUE
3aKOHA U IPaBONOPSIKA; IPUHSITHE
TPaAULMOHHBIX HAIMOHAJIbHBIX,
00111eueI0BEYECKUX
T'YMaHUCTHYECKUX U
JEMOKPaTUYECKUX [IEHHOCTEN;
TOTOBHOCTb ITPOTUBOCTOSITh
UJIEOJIOTUH SKCTPEMU3MA,
HaIMOHATN3Ma, KCEHOPOoOHH,
JUCKPUMMHALIUY N0 COLIMATIbHBIM,
PEJUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
NEeSATEIbHOCTh B MHTEpECaX
rpa)xaIaHCKOro o0IIeCcTBa,
y4acTBOBaTh B CAMOYIIPABJICHUU B
o011eo0pa3oBaTenbHON OpraHU3aIiu
U JIETCKO-IOHOIIECKUX OpraHU3alMsIX;
- YMEHHE B3aUMO/JIEHCTBOBATH C
COLIMAJIbHBIMUA UHCTUTYTaMH B
COOTBETCTBUHM € UX QYHKIMUIMHU U
Ha3HAYCHHEM,;

- TOTOBHOCTb K TYMAHUTApHOU U
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTHYECKOIO BOCIIUTAHUSA:

- cpOPMUPOBAHHOCTH POCCUUCKOM
IpaXx/1aHCKON UAEHTUYHOCTH,
MIaTPUOTH3MA, YBAXKEHUS K CBOEMY
Hapoy, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHom, roprocty 3a CBOM
Kpaii, cBoro PonuHy, CBOM S3bIK U
KYJIbTYpY, IPOIJIOE U HACTOsLIEE
MHOTOHAIIMOHAIBHOTO Hapoa
Poccun;

LIEHHOCTHOE OTHOIIEHHUE K

pELIeHNE U OLIEHNBATh
MPaBIONOI00HOCTD PE3YJIbTATOB;

- YMETh OIIEpUPOBATH MOHATUSAMHU:
OIIpeZIeIICHUE, aKCHOMa, TEOPEMA,
CJIEICTBUE, CBOMCTBO, TPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIE
(opMyIMPOBKH; YMETh (hOPMYIHPOBATH
IIPOTUBOIIOJIOKHOE YTBEPKACHHE,
MPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI,
HCIIOJIB30BAaTh METOJ MAaTEMaTHYECKON
WUHIYKINH;

IIPOBOJUTH JI0OKA3aTEIbHbIE
pacCyXAcHUs IIPU PELICHUH 3a/1a4,
OLICHHUBATH JIOTHYECKYIO ITPABUIIBHOCTD
paccykJIeHU;

- YMETb CBOOO/IHO OIIEPUPOBAThH
HNOHATHAMH: [TOCJIEOBATEIbHOCTb,
apupMeTHIeCcKas porpeccus,
reOMETPUYECKAsI IPOIPECCHs,
0ecKOHEeuHO yOBIBarOIIas
r€OMETPUYECKAsI IPOIPECCHSI; YMETh
3a/1aBaTh II0CJIEI0BATEIBHOCTH, B TOM
YHCJIE C IOMOILBIO PEKYPPEHTHBIX
opmyu;

- YMETb BBIOUPATh MOAXOIAIINNA METO/
JUIS peIeHus 3a/1a4u;

[MOHMMAaHNUE 3HAYUMOCTH MaTEMATHUKH B
W3Y4YEHUH MTPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUH; YMETh
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB
MaTEMAaTUKHU B HCKYCCTBE, YMETh
IPUBOJUTH MIPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOU
MaTE€MaTHYECKOW HayKH




rocyJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IPUPOAHOMY
HaCJIEIUI0, TaMATHUKAM, TPAAULIUSIM
HaponoB Poccun, 1OCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- uaeitHas yoexxIeHHOCTh, TOTOBHOCTh
K CIy)eHHIo U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;
OCBOEHHBIE 00Y4aIOIIUMHUCA
MEXIIPEAMETHBIC MTOHATHUS U
YHUBEpCaJIbHbIC YU€OHBIC NEHCTBUS
(perynsTUBHBIC, TO3HABATEIbHBIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
[103HABATEJIbHON U COLMATIbHOU
MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOI
NEeSITeIbHOCTH, OpraHU3aluU
y4e0HOTO COTPYAHHUYECTBA C
MeJarornyecKuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YUaCTHUIO B
MIOCTPOCHUH UHANBUAYATbHON
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMAIBHON JEATEIbHOCTH

OK 07

- HE IPUHUMATh JIEHUCTBUS,
IIPUHOCAIINE BPEI OKPYKAIOIIEH
cpene;

YMETBb IIPOTHO3UPOBATH
HeOJaronpusATHbIE IKOJIOTUYECKHE
ITOCJIEICTBUS IIPEAITPUHUMAEMBIX
JENCTBHMN, IPEAOTBPALLATh UX;

- PaCLIMPUTH OIIBIT ACSATEIBHOCTH
JKOJIOTMYECKON HAIIPaBIECHHOCTH;

- pa3pabaThIBaTh IUIaH PEIICHUS
poOJIEMBI C YUETOM aHau3a
MMEIOIINXCA MaTepUaIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBIIATH LIEJICHANIPABICHHBIN
MIOUCK MIEPEHOCA CPEICTB U CIIOCOO0B
NeNCTBUS B MPOPECCHOHATBHYIO

cpeny;

- YMETb OIIEPUPOBATH IOHATUIMMU:
(GyHKLHMS, HETIpephIBHAS

(GyHKLMA, TPOU3BOIHASL, IEPBOOOpa3Has,
OIIPEIETICHHBIN UHTETPAII,

YMETb HaXOUTb IPOU3BOAHBIC
3JIEMEHTAPHBIX (PYHKIMH, UCTIOIB3YS
CIIPaBOYHBIE MaTEPHAJIBI; UCCIEN0BATH B
MIPOCTEUIINX CITydasx

(yHKIIMM HA MOHOTOHHOCTh, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIIHNE

3Ha4YeHUs1 QYHKIUN; CTPOUTH Tpaduku
MHOT'OUJICHOB C

HCIIOIb30BAHHUEM allllapara
MaTE€MaTHYECKOr0 aHAJIN3a; IPUMEHSATh
MIPOU3BOHYIO IIPHM PELICHUH 3a/]1a4 Ha
JBUKEHHE; peniaTh
MIPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4U Ha




- YMETb [IEPEHOCUTH 3HAHUSA B
MO3HABATEIBHYIO M TPAKTUYCCKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- [Ipe1JIaraTb HOBBIE IIPOEKTHI,
OLIEHMBATH UJEH C ITO3UIMH HOBU3HEI,
OPUTHHAIILHOCTH, TPAKTHYECKOM
3HAYUMOCTH;

- IaBaTh OLIEHKY HOBBIM CHTYaIlUsM,
BHOCHUTH KOppeKTI/IBbI B JCATCIBHOCTD,
OIICHHUBATH COOTBCTCTBHUEC pe3y.HbTaTOB
LEJISIM

HaMOOJIbIINEe ¥ HAUMEHBIIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U
YCKOPEHHUS;

- YMETb ONEPUPOBATH MOHATUIMHU:
JIBIDKEHUE B MPOCTPAHCTBE,
1o100HBIE PUTYPBHI B TPOCTPAHCTBE;
HCIIOJIb30BATh OTHOIIICHHE

TJI0MIAJICH TOBEPXHOCTEN U 00BEMOB
noT00HBIX Uryp mpu

pelIeHuN 3a/1ay;

- YMETb BBIYUCIISITH TEOMETPUUECKUE
BEJIMYUHBI (JJIMHA, YTOI,

IJIONIAb, 00BEM, IIOIAIb
MOBEPXHOCTH ), HCTIOJB3YsI U3y4EHHBIE
(hOpMyIIBI U METO/IBI

IIK 3.2.

OBnazneHne yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:
a) o0meHue:

- OCYIIECTBJIATh KOMMYHHUKAIUU BO
Bcex cepax KU3HH;

- pacrmo3HaBaTh HeBepOalbHbIC
CpeacTBa OOIIeHUs, TOHUMATh
3HAYEHUE COIUATBbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH
KOH(ITMKTHBIX CUTYAI[Mil B CMATYATh
KOH(JINKTEI,

- BJIQJIETh Pa3IMYHbIMH CIIOCO0aMuU
0OIIIEHNS U B3aUMO/IEHCTBHS,

- ApryMEHTHUPOBAHHO BECTU JUAJIOT,
YMETb CMATYUTH KOH(DIUKTHBIE
CUTYALINH;

0) COBMeCTHAs 1eITeJIbHOCTD:
-IIOHUMAaTh U UCTOJIb30BATh
MPEUMYIIIECTBA KOMaHIHON U
WHIUBUAYAIBHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbI
COBMECTHBIX JICHCTBHUM C y4ETOM
OOIIMX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO WIEHA KOJIJIEKTHUBA;

- IPUHUMATH 11€JIM COBMECTHOM
NesTEIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHHUPOBATH JIEUCTBUSA 1O €
JOCTUKEHHIO: COCTaBJIATh IJIaH
JEWCTBUM, PACIIPEEISATh POJIH C
y4€TOM MHEHHUH Y4aCTHUKOB,

IMOHUMAaHHEe 3HAYMMOCTH MaTEMaTHKH B
M3YYCHUU TPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIICHU; YMETh
pacmo3HaBaTh MPOSBJIICHUE 3aKOHOB
MaTeMaTUKH B IPUPOJE, APXUTEKTYPE U
TEXHUKE , yMETh IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM
Y MUPOBOW MaTEMaTUYECKON HAYKH;

- YMETb peliaTh TEKCTOBbIE 3aa4H
Pa3HBIX TUIOB (B TOM YHUCJIE HA
MPOLEHTHI, JOJIM U YaCTH, HA IBUKEHUE,
paboTy, CTOUMOCTb TOBApPOB U yCIYT,
HaJIOTH, 3aJ1a4u U3 00JIaCTH YIPABIICHUS
JUYHBIMH U CEMEHHBIMU (PUHAHCAMH);
COCTAaBJISITh BBIPAKEHUSI, yPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a71a4M, UCCIIEA0BATh MTOJTYYEHHOE
pELIEHNE U OLICHUBATh
MPaBIOTNOI00HOCTh PE3YIHTATOB;

- YMETh ONEPUPOBATH MOHITUSIMH:
TOYKA, MpsiMasi, MPOCTPAHCTBO,
JIBYTPaHHBIN yToJ, CKPEIIUBAOIIHECS
npsiMbl€, MapaNIETbHOCTh U
MEePIEHIUKYISIPHOCTD MPSMBIX U
MJIOCKOCTEH, YroJl MEXAY MPSMbIMH,
YTOJI MEKY IIPSMOU U TUIOCKOCTBIO,
YTOJI MKy TIIOCKOCTSIMHU, PACCTOSIHHE
OT TOYKH JI0 MNIOCKOCTH, PACCTOSTHUE
MEXy MPSIMBIMHU, PACCTOSTHUE MEXKTY
IUIOCKOCTSIMU; - YMETh UCIIOJIb30BaTh




00CYXKIaTh pe3yNIbTaThl COBMECTHOU
paboTsI;

- OCYILIECTBIIATH TIO3UTUBHOE
CTpaTEerHYecKOe MOBECHHE B
Pa3IMYHBIX CUTYAIUSX, TPOSBISITH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUIIMATUBHBIM.

IIPU PELICHUH 3a7a4 U3y4YeHHbIEC (DaKThI
Y TEOPEMBI TUTAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloIIEero MUpa;

- pelarhb PAKTUKO-OPHEHTUPOBAHHBIE
3aJa4u Ha HauOOJIbIIME U HAUMEHbIIHE
3HAa4YeHHUs1, HA HAXOXK/ECHUE ITyTH,
CKOpPOCTHU M YCKOPEHHS;

- YMETh ONEPUPOBATH MOHATHIMU:
MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHHKA, Ky0, apajiesenumne],
npu3Ma, nupamua, purypa u
IIOBEPXHOCTh BPALCHUS, IUIUHJD,
KOHYC, map, cepa, ceueHus Gurypsl
BPALIEHHUS, INIOCKOCTh, KacaroIascs
cdepsl, HUINHAPA, KOHYCa, IUIOIAb
IIOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IMIINHApPA, TUI0Mmaab chepsl,
00beM KyOa, psSIMOYTOJIbHOTO
napaieNenuea, MUpaMuIbl, TPU3MBI,
IIMH/Ipa, KOHYCa, [1apa;

yMEeHHUE U300pakaTb MHOI'OI'PaHHUKU U
IIOBEPXHOCTH BpAIIEHUS, UX CEUECHUS OT
PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh PacIlO3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATH
MPaBUIILHBIE MHOTOTPAHHUKHY;

- YMETbh CBOOOJIHO ONIEPUPOBATH
HOHATHAMMU: BIDKEHUE, apajiesIbHbINA
HepeHoc, CHMMETPHS Ha IUIOCKOCTH U B
IpPOCTPaHCTBE, TOBOPOT,
npeoOpazoBaHue mo00us, TOJ00HbIE
(GuryphI; yMETh pacrio3HaBaTh paBHBIC U
110/100HbIE QUTYPBI, B TOM YHCJTIE B
MPHUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh HCIIOJIb30BaTh TEOMETPUIECKIE
OTHOILIEHMSI, HAXOJIUTh FEOMETPHUUECKUE
BEJIMYUHBI (JUIMHA, YTOJI, IJIOLIa/b,
00bEeM) MpH pelIeHNH 3a1a4 U3 APYrux
y4EOHBIX TPEAMETOB U U3 PeabHOM
KHU3HH;

-YMETh OTIEPHPOBATH TIOHATHSIMH:
CTENeHb YUCIIa, JorapudM Jucia;
YMEHUE BBITIOJHSTH BEIYUCIICHHE




BCIMYHMHAMM,

3Ha4YeHUH U MpeoOpa3zoBaHus
BBIPAKEHUM CO CTENEHSAMHU U
aorapugmamu, mpeodpazoBaHU
JIPOOHO-PAMOHAILHBIX BBIPAKCHHUIA,

- YMETb ONIEPUPOBATH MOHATHIMHU:
CITy4alHBIH OIBIT U CIIy9aitHOE COOBITHE,
BEPOSTHOCTb CITy4aifHOI'O COOBITHS;
YMETb BBIYMCISATH BEPOATHOCTB C
UCIIOJIB30BaHNEM IpahuIecKux
METOIOB; IPUMEHSATH (POpMYIIBI
CJIO’KEHUS U YMHOKEHHS BEPOATHOCTEH,
KoMOUHATOpHBIE (PaKTHI U HOPMYJIBI IPU
pelLleHNH 3aJa4; OLlEHUBATh
BEPOSITHOCTH PeaIbHbIX COOBITHIA;
3HaKOMCTBO CO CITy4aiHbIMU

YMCHHC IPUBOANUTDH IIPUMEPBI
ITPOSABJICHUA 3aKOHA OOIBIINX YKCEH B
IMPUPOJHBIX U 06III€CTBGHHI)IX SIBJICHUAX

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCLUILIMHBI

2.1 O0beM y4eOHO TUCHUIIJIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoii padoThI

O0beM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 293
U3 HUX:

TEOPETHUECKHUE 3aHATHS 91
MPAKTUYECKHUE 3aHSITUS 104
B ToM yncsie npogeccHoHATBHO OPUEHTHPOBAHHOE COJEPKAHME 34
(comep:kaHue MPUKJIATHOTO MOTYJIs)

U3 HUX:

MPaKTUYECKHUE 3aHATUSA 34
CamocrosiTesibHAast pa6oTa 96
Koncyabranumn 2

IIpomexyTouHas arrecTauus B popMe HTOroBo# otieHkH (1 cemectp),
sK3aMeHa (2 cemecTp)




2.2 TemaTn4yecknii IJIaH U coJepPKaHNe YUeOHOM TUCHUNINHBI

HaumenoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMM 1eSITeTbHOCTH Ob6bem B | ®opmupye
pa3iesioB U TeM o0yyarommxcst yacax Mble
KOMIIETEHI]
0
1 2 3 4
Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOM HIKOJIbI OK 01,
Tema 1.1 Llens n 3agaun | OCHOBHOE CO/IepKAHUE OK 02,
MaTEMATHKU TIPU Lenb 1 3a1auu MaTeMaTUKU IIPU OCBOCHUH CHEUAbHOCTH. ba3oBble 3HaHUSA U YMEHUS 2 OK 03,
OCBOCHHH CIIELUAIBHOCTH. | TI0 MaTeMaTHKe B IPO(PECCUOHAILHON U B TOBCEJHEBHOM J1eATeNbHOCTH. JlecTBUS Haj OK 04,
Yucna ¥ BBIYUCIICHUS HOJIOKHUTEIbHBIMU U OTPULIATENIBHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU U 1€CITUYHBIMU OK 05,
npob6simu. [leiicTBus co cTeneHsaMu, (OpMyIIbl COKPAIIEHHOTO YMHOXKEHUS OK 06
Tema 1.2 [IpoueHTHbIE OcHoBHOe coaep:kaHue 1K 3.2
BbIUMCIIEHUs. YpaBHeHus | [IpocTbie MpOIeHTHI, pa3HbIe CIIOCOObI UX BHIYMCICHUS. JIMHEHbIe, KBapaTHbIE, 2
U HEpaBEHCTBA JIpOOHO-TMHEHHBIC YPAaBHEHHUS 1 HEPABEHCTBA
Tema 1.3. IIponieHTHBIE IIpodeccnonanbHO-OPHEHTHPOBAHHOE COleP:KaHMe (COepKaHNe MPHUKJIATHOTO
BBIUHCJICHUSI B MOYJIST)
npo¢eCcCHOHATBHBIX IIpakTH4eckue 3aHATHSA
3ama4ax [Tpaktrueckoe 3ansitue Nel. IIpocTbie U CI0KHBIE TPOLIEHTHI. 2
[TpakTrueckoe 3ansTue Ne2. [IporieHTHbIE BHIYHCIEHUS B IPO(ECCUOHATIBHBIX 3a4a4ax 2
Tema 1.4 Pemienue 3anad. | OcHOBHOE coep:kaHue
BxoaHoii KOHTpPOJIb Beruucnenus u npeoOpa3oBaHusi. YpaBHEHUS U HEPABEHCTBA. 2
['eomeTpus Ha TUNIOCKOCTH 2
IIpakTnyeckue 3aHATHS
[TpakTrueckoe 3austue Ne3. JIuneiiHble, KBaapaTHbIE, APOOHO-INHENWHbIE YPAaBHEHUS U 2
HEpaBEHCTBA
[Tpaktuyeckoe 3anstue Ne4. KontponpsHas pabora 2

CamocrosiTeibHas padora




[ToaroroBka K ayANTOPHOMY 3aHATHIO: pabOTa ¢ KOHCIIEKTOM. JlomaliHee 3a1aHue.
OTt4er 1o NpaKTUYECKOMY 3aHATHUIO

Pasznen 2 HpﬂMbIe U IIJIOCKOCTH B IIPOCTPAHCTBE. KOOp}IHHaTLI H BEKTOPLI B IPOCTPAHCTBE

Tema 2.1. OcHOBHEIE
TIOHSATHS CTEPEOMETPHUH.
Pacnionosxenue npsMeIx u

OcHOBHOe coiep:KaHue

[Tpenmer crepeomerpunt. OCHOBHBIEC MOHATHS (TOYKA, IPSIMasi, IIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromiuecs, napaiieibHble

IJIOCKOCTEM Y CKpEUIUBAIOIINECS MPSAMBbIE.
VYron Mexay npsiMbIMu B ripocTpanctie. [lepnenaukynspHocTb npsiMbix. OCHOBHbBIE
IIPOCTPAHCTBEHHBIE (PUTYPBI

Tema 2.2. OcHOBHOe coiep:KaHue

[TapannensHOCTh IPSIMBIX,
MPSIMOM M TUIOCKOCTH,
IJIOCKOCTEH

TeTpaaz[p H €ro 3JICMCHTHI. Hapannenelmneﬂ H ero 31eMeHThI. CBolicTBa
IMPOTHBOIIOJIOXHBIX rpaHeﬁ n HHaFOHaﬂeﬁ mapauiCICIItMIicaa. HOCTpOCHI/Ie OCHOBHBIX

CEYEeHU I
IIpakTH4eckue 3aHATHSA
[TpakTrueckoe 3anstue NeS. [lapannenbHble npsMas U IIOCKOCTb. OrpeenaeHue.
IIpuznak. CporictBa. [lapamnensubie mockoctu. Onpenenenue. [Ipusnak. CoiicTBa.
Tewma 2.3. OcHoBHOe coaep:xaHue
[lepnieH IUKYISIPHOCTD [lepnenaukynspusie npsamele. [lapannenbHble TpsiMble, EPIEHIUKYISPHBIE K

MPSIMBIX, IPSIMOKN U
TIIOCKOCTH, TNIOCKOCTEH

10ckocTH. [Ipru3Hak nepneHaAuKyISpHOCTH IPSIMOU U INTIOCKOCTH

Tewma 2.4. IleprienquKynsap
Y HakJoHHadA. Teopema o
TpeX NEePIEeHIUKYIIIpax

OcHoBHOE CoAEpKaHue

[Tepnienaukynsap u HaknoHHas. TeopeMa o Tpex NEpNEeHIUKYIIApax. YOI MEXAY
IPSIMOM M TUIOCKOCTBIO. YTOJI MEKIY IUIOCKOCTAMU. [lepneHauKyspHbIe INIOCKOCTH.
PaccTosHus B IpocTpaHCTBE

IIpakTHyeckne 3aHATHA

[TpakTueckoe 3ansatue Ne6. [lepnenaukyinsap u HakIoHHasg. TeopeMa o Tpex
NEPHEHANKYIIAPaX. YTOI MEXKIY NPSIMOU U IIIOCKOCTBIO.

Tewma 2.5. Koopaunats! n
BEKTOPBI B IPOCTPAHCTBE

OcHoBHOE coepxaHue

I[CKapTOBBI KOOpAWHATHI B IPOCTPAHCTBC. BCKTOpLI B IIPOCTPAaHCTBC. CrnoxxeHne u

OK 01,
OK 03,
OK 04,
OK 07
IK 3.2




BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yncio. CKalsipHOE TPOU3BECHUE

BEKTOPOB.
IIpakTHYeckue 3aHATHSA
[IpakTrueckoe 3ansatue Ne7. JleiicTBUs HaJ BEKTOpAMH B IIPOCTPAHCTBE 2
Tewma 2.6. IIpsimbie u IpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
IJIOCKOCTH B MOYJIs1)
MIPaKTUYECKUX 3a7auyax IIpakTH4eckue 3aHATHSA
[TpakTueckoe 3ansaTue Ne§. BzauMHoe pacrnosokeHue NpsSMbIX B IPOCTPAHCTBE. 2
[TpakTnueckoe 3ansaTue Ne9. [TapainenbHOCTh NPSAMOI U IIIIOCKOCTH, MAPAJUIENbHOCTD 2
IUIOCKOCTEM, NEPIEHIUKYJIIPHOCTD IIJIOCKOCTEM.
[TpakTnueckoe 3ansatue Nel(. PacnonosxeHne npsMbIX U INIOCKOCTEN B OKPYKAIOLIEM 2
Mupe (IPUpOJIe, APXUTEKTYPE, TEXHUKE).
Tema 2.7 Pemienue 3anadu. | OcCHOBHOe coep:kaHue
[IpsiMBbIE ¥ TUIOCKOCTH, PacnionoxeHue npsAMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [lepneHuKynsapHOCTb U
KOOPJHMHATHI U BEKTOPBI B | apaJIEIbHOCTD MPAMBIX U INIOCKOCTEH. J[eKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE.
IIPOCTPAHCTBE Bekrtops! B npocTpaHcTBe. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yucio. Koopaunats! BekTopa
IIpakTH4eckne 3aHATHA
IIpakTnueckoe 3ansatue Nel 1. Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a/1a4 2
[Tpaktuueckoe 3anstue Nel2. KontpoasHas padora 2
CamocrosiTenbHas padora
[ToaroToBka K ayTUTOPHOMY 3aHATHIO: paboTa ¢ KOHCIEKTOM. JlomalHee 3a1aHue. 13
OTt4er o NpakTUYECKOMY 3aHATHUIO
Pa3nea 3. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKIuM
Tema 3.1 OcHOBHOe coep:kaHue OK 01,
Tpuronomerpuueckue Pannannas mepa yria. [loBopoT Touku BOKpYr Havasia KoopanHart. Onpezenenne 2 OK 02,
(yHKIIUY OIPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHI€HCA M KOTAHT'€HCa. 3HAKU CHHYCA, KOCHHYCA, TAHT€HCa U OK 03,
yria, yucia KOTaHI'€HCAa I10 YETBEPTAM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK 04,
KOTaHT'€HCOM OJHOI0 U TOTO XK€ yria OK 05




Tema 3.2 OcHOBHBIE

OcHoBHOe conep:kanue

TPUTOHOMETPUUECKUE IIpakTHYeckue 3aHATHSA

TOXIECTBA [TpakTueckoe 3anstue Nel3. Tpuronomerpuueckue Toxzaecrsa. CUHYC, KOCUHYC,
TAQHI'€HC U KOTAHI'€HC YIJIOB a U -a

Tema 3.3 OcHOBHOe co/iep:KaHue

Tpuronomerpuyeckue Ob6nacTp onpeneneHuss © MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIINH.

(GyHKINHU, UX CBOHCTBA U
rpaduKu

YETHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUYECKHX (yHKINH. CBOHCTBA U
rpaduku QyHKIUIA y = COS X, y = Sin x, y =tg X, y = ctg X.

HpaKaneCRue 3aHATHSA

[TpakTuueckoe 3ausatue Nel4. Cxxatue u pacTsbkeHue rpaduKoB TPUTOHOMETPUUYECKUX
dbyukuuii. [Ipeo6pazoBanue rpad@uKoB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 3.4 O6patHbie

OcHOBHOe coiep:KaHue

TPUTOHOMETPUYECKHUE IIpakTHyeckne 3aHATHA

Gynxun [Tpaktuyeckoe 3anstue Nel5. OGpaTHbie TpuroHoMeTpudeckue GyHkuuu. x cBoiicTa
U rpaduky.

Tema 3.5 OcHOBHOe coiep:KaHue

Tpuronomerpuyeckue IIpakTuyeckue 3aHATHSA

YpaBHCHHA U HCPABCHCTBA

[Mpaktuyeckoe 3anstue Nel6. YpaBHenue COS X = a. YpaBHeHue Sin X = a. YpaBuenue tg
X =@, ctg X = a. Pemenrie TpUroHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB:
IIPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOIAIINECS K KBAIPATHBIM.
pemaemMple pa3IoKEHUEM Ha MHOXKHUTENIH, OJHOPOIHBIE.

Tema 3.6 Pemienue 3agau.
OCHOBBI TPUTOHOMETPUHU.
Tpuronomerpuueckue

byHKIIIT

OcHoBHOE coaepKaHue

Hpe06pa30BaHHe TPUTOHOMCTPHYICCKUX BLIpa)KeHHfI. Pemenue TPUTOHOMCTPUUICCKUX
ypaBHCHI/Iﬁ " HECPABCHCTB, B TOM YHCJIC C UCITOJIb30OBAHHUEM CBOICTB q)YHKI_II/Iﬁ

IIpakTnyeckue 3aHsATHS

[TpaxTrueckoe 3austue Nel7. [IpeobpazoBanus mpoCTEHIINX TPUTOHOMETPHUUECKHIX
BBIPAKCHU.

[TpakTueckoe 3ansatue Nel8. IIpocTeiiine TpUroHOMETpUYECKNE HEPABEHCTBA

[TpakTuueckoe 3austue Nel9. KontponbHas pabota




CamocrosiTesbHas padora

IToaroroBka K ayAUTOPHOMY 3aHATHIO: pabOTa ¢ KOHCIIEKTOM. /lomalrHee 3a1aHue.
OTt4er no NPaKTUYECKOMY 3aHATHIO

Pasnea 4. IlpousBoanas u

nepBoodOpazHas GyHKIuM

Tewma 4.1 IlonsTue
MPOU3BOAHON. DPOPMYJIBI
U TIpaBuja

Qg depeHIpoBaHUS

OcHOBHOe coiep:KaHue

[Tpupamenue aprymenta. Ilpupamenne ¢pynkuuu. 3anaun, TpUBOISAIINE K TOHATHIO
npou3BoHON. Onpenenenne Npou3BOJHON. AJITOPUTM OTHICKAHHS TPOU3BOTHOM.
Dopmynsl quddepennuponanus. [Ipasuna nuddepeHnupoBaHus

HpaKaneCRue 3aHATHSA

[TpakTuueckoe 3ausaTue No2(. Apudmerrnueckrue mpou3BOIHbIC

[TpakTuueckoe 3austue No21. Jluddepenunpopanre pazinuHbIxX (GyHKIUI

Tema 4.2 Ilonsitue o
HETPEPHIBHOCTH (DYHKITUH.
Meron uHTEpBAIOB

OcHoBHOE CoAcpKaHue

[TonsiTue HenpepsIBHOW (yHKIMU. CBOWCTBA HEMIPEPHIBHOW (HyHKIMU. CBSA3b MEXTY
HETPEPHIBHOCTHIO U AU (P PepeHINPYEMOCTHIO PYHKIIMU B TOUKE.

AJ'IFOpI/ITM PCUICHUA HCPABCHCTB MCTOJAOM HHTCPBAJIOB

IIpakTHyeckue 3aHATHS

HpaKTI/I‘-ICCKOe 3aHsaTue Ne22. Pemienue Pa3JINYHbIX HCPABCHCTB MECTOAOM HHTCPBAJIOB

Tema 4.3
I'eomerpuueckuii u
(bu3nuecKkuii CMbICT
MIPOU3BOJHOMN

OcHoBHOE CoAEpKaHue

['eomeTpryeckuii CMBICI IPOU3BOIHON (PYHKIMH - YTIIOBOM KO3 (PUIIMEHT KacaTelbHOMN
K rpaduKy QyHKIMH B TOYKe. Y paBHEHHE KacaTelnbHOH K rpaduky GpyHkuuu. y=f(X)

AJNTOpUTM COCTaBJIEHUS YPaBHEHUS KacaTelbHOH K rpaduky QyHKIUHN

IIpakTH4eckne 3aHATHA

[TpakTrueckoe 3ansaTue Ne23. @u3zndeckuii U reoMeTPUUECKU CMBICIIBI TPOU3BOIHOM

Tema 4.4 MOHOTOHHOCTb
¢bysakun. Touku
JKCTpeEMyMa

OcHoBHOE CoAEpKaHue

Bospacranue n yobiBanue QyHKIMH, COOTBETCTBUE BO3pACTaHUsI U YOBIBAHUS (YHKIIUU
3HaKy MPOU3BOJHOM. 3a/1au HAa MAKCUMYM U MUHUMYM.

ANropuT™ Hccle0BaHU (PYHKIIMHN U IOCTPOCHHUS ee rpauka ¢ MOMOIIIbIO
IIPOU3BOJHOM

Tema 4.5 UcciaenoBanue

OcHoBHOe coaep:xaHue

OK 01,
OK 03,
OK 04,
OK 06,
OK 07
IIK 3.2




(GyHKIMN ¥ TOCTPOEHHE
rpaduKoB

HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHUE IpauKoOB

[Toctpoenue rpagukoB GyHKIHIA C TOMOIIBIO IPOU3BOJHOM

HpaKaneCRne 3aHATHSA

[TpakTrueckoe 3anstue Ne24. MccienoBanue pyHKIIMU HA SKCTPEMYMBbI

Tema 4.6 HauOonbiee u
HauMEHbIIIEE 3HAYECHUS

byHKIIUN

OcHOBHOe coiep:kaHue

Haxoxaenre HanOOIbIIero 1 HAMMEHBINET0 3HAYCHUH (PYHKIIUN HA 3aJJAHHOM OTPE3Ke

Pemenne 3aJaa4 Ha HauOOJIbIlIee ¥ HAUMEHbIIICE 3HAUCHHUS BEIIMUMH

Tema 4.7 Haxoxnenue
ONTUMAJIBLHOTO pe3yabTaTa
C TIOMOIIIBIO MPOU3BOTHOM
B MMPAKTHYECKUX 3a7a4ax

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (CONEPKAHUE TPUKJIIATHOTO
MOIYJIs1)

IIpakTH4yeckue 3aHATHS

[TpakTaeckoe 3austue No25. [Tocrpoenue rpadukoB GpyHKINN C TTOMOIIBIO
IIPOU3BOHOU

[Ipaktuueckoe 3anstue Ne26. HaxoxaeHue HanOOIbIIETO 1 HAMMEHBIIEr0 3HAUCHUM
(GyHKIMI Ha 3aJaHHOM OTpEe3Ke

HpaKTI/I‘IeCKOG 3aHsTHe Ne27. Pemenue 3aJa4 Ha HauOoJIbIIIEE U HANMEHbIIIEE 3HAUYCHHUS
BCINYHNH

Tema 4.8 I1epBooOpazHas
¢yukuu. [IpaBuna
HaXO0XACHUS
IepBOOOPA3HBIX

OcHoBHOE coaepKaHue

O3HakoMJICHHE C TOHSATHEM MHTErpayia u nepBooOpasnoii 1 Gpynkuuu y=Ff(x).
Pemenue 3amau Ha CBSA3B IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
nepBooOpa3zHou /it 1aHHoM GyHKIuH. Tadmauia GopMyt 1 HaXOXKIESHUS
nepBooOpa3HbIX. M3yueHune npaBuiia BBIYMCICHUS IEPBOOOPA3HOM

Tema 4.9 ITmomans
KPHUBOJIMHEHHON
Tpaneuuu. Popmyna
Herorona JleiiOuura

OcHoBHOE coaepKaHue

3aa4u, IPUBOISALINE K MOHATHUIO ONPEACIEHHOIO HHTErpaia - O BBIYMCICHUH TUIOIAIN
KpUBOJMHENHON Tpanenud. [loHaTre onpenenéHHoro uaTerpaia. [ 'eomerpuaeckuit u
buszndeckuii cMbICH onpeneneHHoro uuterpana. ®opmyna Herotona -Jleitouuna.

Tema 4.10 Pemienne
3anau. [IpousBogHas u
nepBooOpasHas GyHKIUH.

OcHoBHOe coaep:xaHue

®opmynsl 1 ipaBuia auddepentmpopanus. Mccnenopanne GyHKINN ¢ TOMOIIBIO
npousBoHOM. Hanbonpiee n HanMeHblee 3HaueHus1 QyHKIUU. Boraucnenue
nepBoobOpazHoii. [IpumeHenue nepBooOpa3HOit




HpaKaneCRne 3aHATHSA

[TpakTrueckoe 3ansaTue Ne28. BprunciaeHne onpeaeeHHbIX HHTErpajloB

[Ipaktuueckoe 3anstue Ne29. Pemienne 3a7a4 Ha MPUMEHEHUE UHTETpaJIa Jist
BbIUKCIICHUS PU3NYECKUX BEJIMYUH U TUIOIIAAeH

[Tpaxtrueckoe 3anstue Ne30. KontponsHas pabota

CamocrosiTesibHas padora

[ToaroroBka K ayANTOPHOMY 3aHATHIO: pabOTa ¢ KOHCIIEKTOM. /lomalrHee 3a1aHue.
OTt4er 1o NPaKTUYECKOMY 3aHATHUIO

22

Paznesa 5. MHOTOrpaHHUKHY U TeJia BPALIEHUS

Tema 5.1 IIpusma,
napajuienenunesn, Kyo,
MUpaMHJIa U UX CEUCHUs

OcHOBHOe coiep:KaHue

[Tpu3ma (HakIIOHHAs, IpsiMasi, MpaBuiIbHas) U e€ anemMeHThl. [lapannenenumne.
CaoiicTBa npsimoyroJibHOro napawienenunena. Kyo. [upamuna.

HpaKaneCRue 3aHATHSA

[TpakTrueckoe 3ansaTue Ne31. Penienue 3a1a4 Ha HaX0XAECHNUE DJIEMEHTOB IIPU3MBI,
napaenenunena, Kyoa u nupamusl.

Tema 5.2 IIpaBusibHBIE
MHOTOT'PAHHUKH B KU3HU

OcHOBHOe coiep:KaHue

[Inomane MMOBEPXHOCTU MHOT'OT'PAHHHUKOB. HpOCTGfIHIHG KOM6I/IHaLII/II/I MHOT'OI'PaHHUKOB.

Brruucnenue 351eMeHTOB MPOCTPAHCTBEHHBIX (huryp (p€Opa, AMaroHau, yriibl).

IIpaBunpHBIE MHOTOTPAaHHUKH. Pernenue 3anau

IIpakTH4eckne 3aHATHA

[Tpaktunyeckoe 3anstue Ne32. [Tupamuia u e€ anemeHTsl. [IpaBunbHas nupaMuaa

Tema 5.3 Hununap,
KOHYC, IIap ¥ UX CEUCHUs

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE PUKJIATHOTO
MO/YJIfA)

HpaKTuqecm[e 3aHATHSA

IIpaktnueckoe 3ansatue Ne33. [Tupamuna u e€ snementsl. [IpaBuibHas nupamuia

[Tpaktuyeckoe 3anstue Ne34. [IpencraBienue 00 yceu€éHHOM KoHyce. CeueHHs KoHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BEPIIMHY), CEUCHUS HUINHAPA
(mapasuienbHO U MEPIIEHANKYIIIPHO OCH), CeUeHUsX mapa. Pa3BépTka nmimmHapa u
KOHYyca

OK 01,
OK 04,
OK 06,
OK 07
IK 3.2




Tema 5.4 O0BEMEBI U

OcHoBHOe coaepkaHue

IIOLIa/IM TOBEPXHOCTEN O6wem npsmoyroasHOro napamienenunena. Oovem ky6a. O0beMbl IPSIMOI IPU3MBI 2
TeIN U [IMJIHHIIPA.

I[IpakTnyeckue 3aHATHS

ITpakTrueckoe 3ansTue Ne35. O6beMbl TUpamMuabl 1 KOHYyCA. 2

[Tpaktuyeckoe 3anstue Ne36. O6beM mapa 2
Tema 5.5 Ilpumepsl IIpodeccuonHaILHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Co/lep:KaHue MPUKIATHOTO
CUMMETpPHUU B IPOPecCuu | MOIYJIsA)

IIpakTHyeckue 3aHATHS

[TpakTuueckoe 3austue Ne37. [loHsTre 0 CMUMMETpPHH B MPOCTPAHCTBE (LIEHTpaIbHA, 2

oceBast, 3epkanbHas). O000IIeHHe PEeACTaBICHUI O IPAaBUIBHBIX MHOTOTPAaHHUKAX

(TeTpasap, KyO, OKTa’ap, 1oAeKa’ap, ukocaap). [Ipumepsl cummerpuun B ipodeccun

[TpakTueckoe 3ansTue Ne38. Pernienue 3a/1a4 Ha BBIIIOJHEHUE CHUMMETPUU 2
Tema 5.6 Pemienue 3anau. | OcHOBHOe coep:kaHue
MHOrorpaHHuKy # Teia OO0beMblI U MIOMAAN TOBEPXHOCTU MHOTOTPAHHHUKOB 2
BpalIeHUs OO0BEMBI U IIOIAIU MOBCPXHOCTHU TCJI BpAILICHUS 2

IIpakTH4eckne 3aHATHA

[Tpaktuueckoe 3anstue Ne39. KonrpoasHas padora 2

CamocrosiTeibHas paGora

[ToaroToBka K ayTUTOPHOMY 3aHATHIO: paboTa ¢ KOHCIIEKTOM. JlomalHee 3a1aHue. 15

OTueT 1o NpaKTHYECKOMY 3aHITHIO
Pa3nea 6. Crenenn u kopuu. CreneHHas, noka3ateJbHas U Jorapupmuyeckast pyHkouu
Tema 6.1 Crenennas OcHoBHOe coJep:kaHue OK 01,
(dbyHKIIMS, €€ CBOWCTBA. [ToHsiTHE KOPHA N-01 CTENEHU U3 IEUCTBUTEIBHOTO Yncia. OyHKIUH y = "X ux 2 OK 02,
[Ipeo6pa3zoBanue cBoiictBa u rpaduku. CoiicTBa KOpHs N-oii ctenenu. [IpeobpazoBanue OK 03,
BBIPA)KEHUU C KOPHSMHU II- | UpPAIMOHATBHBIX BBIPAKCHUH OK 05,
OH CTENEeHU [Tpeobpa3zoBaHKe HPPALUOHATIBHBIX BBIPAKECHHI 2 OK 07
Tema 6.2 CBoiicTBa OCHOBHOe cojiep:KaHue 1K 3.2
CTEIIEHH C PAMOHATBHBIM | [IOHSTHE CTETIEHN C pallMOHAIBLHBIM ITOKa3aTeIIeM. 2




U NE€NUCTBUTENbHBIM
OKa3aTeIIMHU

Crenennble (QyHKIMH, IX CBOWCTBA U TpapuKu

Tema 6.3 Pemenue
UppalMOHATILHBIX
YpaBHEHUU

OcHoBHOe cogepkaHue

PaBHOCMIIBHOCTB HppALIMOHANIBHBIX YpaBHEHUN. MeTo/Ibl UX peleHus

IIpakTnyeckue 3aHATHS

[TpakTrueckoe 3ansaTue Ne4(. Penienne nppalnoHaabHbIX ypaBHEHUI

Tema 6.4 Iloka3aTennHas
(byHKLUsA, ee CBOWCTBA.
Iloka3zaTennHBIC
ypaBHEHUS U HEPABEHCTBA

OcHoBHoOe cogepkaHue

CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM NOKa3aTeneM. OnpeneneHue
NoKa3aTeabHON (QYHKIUM U ee CBOCTBAa. 3HAKOMCTBO C IPUMEHEHHUEM IT0Ka3aTeIbHOM
¢ynkuuu. Penenne nokasarenbHbIX YPaBHEHUI METOJIOM ypaBHUBAHUS [TOKa3aTesei,
METOJOM BBEICHUSA HOBOU IIEPEMEHHOM.

IIpakTHyeckue 3aHATHS

[TpakTuyeckoe 3anstue Ne41. Pemenne nokasarenbHbIX ypaBHEHUH (YHKIIMOHAIBHO-
rpadu4ecKUM METOJIOM.

HpaKTI/I‘IeCKoe 3aHsTHe Ne42. PerneHune nokasaTellbHBIX HCPAaBCHCTB

Tewma 6.5 Jlorapudpm
yucia. CBolcTBa

OcHOBHOe co/iep:KaHue

Jlorapudm umcna. CoiicTBa jgorapudmon. Onepanus 10rapupmMupoBaHus

norapupmMoB Onepanus norapu@MupoBaHus
Boruncnenue noraprumMoB 1o onpeaeaeHuIo 1 10 CBOWCTBaM
Tema 6.6 OcHoBHOe coaep:kaHue
Jlorapudgmuueckas Jlorapudgmuueckas pyHKIUs 1 ee cBoiicTBa. [loHsATHE TOrapudmMuuecKkoro ypaBHeHHUS.
¢byHKLUSA, ee CBOWCTBA. Onepanys NOTEHIUPOBAHMUS.
Jlorapudmuueckue Tpu OCHOBHBIX METOJIa PELICHUS JIOTapU(PMUUECKUX ypaBHEHUI: (QyHKIIMOHATIBHO-

YpaBHCHHS, HCPABCHCTBA

rpaduyeckuii, METO ] MOTEHIIUPOBAHUS, METO/ BBE/IEHUSI HOBOW IEPEMEHHOM.

Jlorapudmuueckue HepaBeHCTBA. MeTObI peleHus JorapupMUIecKux HEPaBeHCTB

Tema 6.7 Jlorapudms! B
MPUPOJIE U TEXHUKE

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUeE (CoAepKaHUEe PUKJIATHOTO
MOYJIST)

IIpakTHyeckne 3aHATHA

[Ipaktuueckoe 3anstue Ned43. [Ipumenenue norapudma.




[Tpaktuyeckoe 3anstue Ned44. Jlorapupmuueckas cnupains B npupose. Ee
MaTeMaTU4YeCKUe CBOMCTBA

Tema 6.8 Pemntenne 3agad.
CreneHHas,
oKasarejibHas U

OcHoBHOe conep:kanue

CrenenHas, nokazatenbHas 1 jorapudmudeckas QyHkuuu. Pemenne ypaBHeHUN

IIpakTnyeckue 3aHATHS

JorapupMuyeckas [TpakTuaeckoe 3austue Ne45. KontponbHas pabora 2
eI CamocrosiTeibHas padora
[ToaroToBka K ayJUTOPHOMY 3aHATHIO: paboTa ¢ KOHCIIEKTOM. J[omarHee 3a1aHue. 18
OTt4er o NPaKTUYECKOMY 3aHATHUIO
Pa3pnen 7. DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU
Tema 7.1 CoObITHE, OcHOBHOe coiep:KaHue
BEPOSITHOCTH COOBITHSI. CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. 2 OK 02,
CrnoxeHue 1 yMHOXKEHUE | YCIIOBHAs BEPOSITHOCTb. OK 03,
BEPOATHOCTEH 3aBUCHMBbIE U HE3aBUCUMBbIE COOBITHA. TeopeMbl 0 BEPOSITHOCTH MPOU3BEICHUS 2 OK 05,
COOBITHIA K 3.2
Tewma 7.2 BeposTHOCTB B IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHNE (COMEPKAHUE PUKJIIATHOTO
npo¢eCcCHOHATBHBIX MOYJIST)
3a1a4ax IIpakTHyeckue 3aHATHSA
[TpakTrueckoe 3anstue Ne46. OTHOCHTEIbHAS YACTOTA COOBITHS, CBOMCTBO €€ 2
YCTOMYUBOCTH.
ITpakTnueckoe 3ansaTue Ne47. CTaTUCTHUECKOE ONPENETIEHUE BEPOSITHOCTH. 2
[Tpaktnyeckoe 3ansatue Ne48. OueHka BEpOSITHOCTH COOBITUS 2
Tewma 7.3 JluckperHas OcHoBHOE coiep:KaHue
Clly4aiiHasl BEJIMYMHa, Bunpl cnyyaiinpix BennuuH. OnpeaeneHue TMCKPEeTHON Cly4aiiHON BEIMYMHBI. 2
3aKOH €C pacHpeACIICHUS 3aKO0H pacnpeneseHust IMCKPETHOM CllydyallHOW BelIW4YnHBL. Ee uncnoBbie 2
XapaKTepUCTUKU
IIpakTHyeckne 3aHATHA
ITpakTrueckoe 3ansaTue Ne49. BeruncieHrue 4MCIOBBIX XapaKTEPUCTUK JUCKPETHON 2

CIIy4ailHON BEJTMYMHBI




Tema 7.4 3amaun

OcHoBHOe conep:kanue

MaTeMaTU4YeCKOU [TepBuynas 00pabOTKa CTATUCTHUECKUX AAHHBIX. YHCIOBBIE XapaKTEPUCTUKHU (CpeiHee 2
CTaTUCTUKH. apudMeTHIeCcKoe, MeIUaHa, pa3Max, JUCIIEPCHs).
Pa6oTa ¢ Tabiaumnamu, rpadukaMu, guarpaMMaMu 2
Tema 7.5 DieMeHTHI OcHOBHOe coiep:KaHue
TEOPUH BEPOATHOCTEN U Bunbt coObITHI, BEpOSTHOCTH COOBITHN. CI0XKEHNE U YMHOKCHHE BEPOSITHOCTEH.
MaTeMaTHYeCKON JluckpetHas ciaydaiiHasi BEIMUMHA, 3aKOH €€ paclpeieieHus. 3a1auil MaTeMaTHYeCKOn
CTaTUCTHKH CTaTUCTHKH.
IIpakTHyeckue 3aHATHSA
[Tpaktuueckoe 3ausatue No50. Perenne 3a1a4 Ha BEpOSITHOCTh COOBITHUS 2
[TpakTuueckoe 3austue No51. Kontponbnas pabota 2
[TpakTueckoe 3ansTue Ne52. KoHCynbTanus K 3K3aMeHy 2
CamocrosiTeibHas paGora
[ToaroTroBKa K ayIUTOPHOMY 3aHATHIO: paboTa C KOHCIIEKTOM. JlomariHee 3a1aHue. 11
OT4er o NpakTUYECKOMY 3aHSATHIO
Kouncyabrauumn 2
CamocrosiTesbHast padoTa 96
Bcero: 293




3. YCJIOBUSI PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIUATIIMHBI

3.1. MaTepuaJbHO-TEXHHYECKOE O0ecneyeHne

Jlis  peanm3anuu  TpOrpaMMbl  y4eOHOW TUCIUIUIMHBI TPEIyCMOTPEHBI  yueOHBIS
ayIUTOpUU JUIA TIPOBEICHUS 3aHATUH BCEX BHJIOB, INPEAYCMOTPEHHBIX 00pa3oBaTEIbHON
IIPOrpaMMoOii, B TOM YHCJI€ IPYIIIOBBIX U UHIMBUAYAIbHBIX KOHCYJIbTALUN, TEKYILErO KOHTPOJIA
U TPOMEXKYTOYHOW AaTTeCTallud, a TakXKe TOMEIIECHUS Ui CaMOCTOSITEIbHOH pPaboTHI,
OCHAIIICHHBIE 000pyIOBaHHEM, TEXHUYECKUMHU CpPEICTBaMH OOydYeHHS UM MaTepHalaMH,
YUUTHIBAIOIIMMHU TPEOOBAHUS MEXKITYHAPOIHBIX CTAHIAPTOB.

OcBoeHre TpOrpaMMbl  y4eOHOW JUCIMIUIMHBI TPEIIoiaracT Hajludue Y4eOHOTO
kabuHeTa «MaremMaTtuka», B KOTOPOM HMEETCS: TOCAJOYHBIE MeECTa [0 KOJIUYECTBY
oOydaromuxcs; padodee MeECTO TMpEnojaBaTeNsl; KOMIUICKT Yy4eOHO-HATJISIHBIX TMOCOOUIt;
KOMIIJICKT OJICKTPOHHBIX BHUACOMATCPHUAIIOB; 3alaHusA JJISL KOHTPOJIbHBIX pa60T;
npo(ecCHOHATLHO OPUCHTHPOBAHHBIC 3aJIaHUs; MaTepHallbl JK3aMEHA; IEePCOHATbHBIN
KOMITBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHBIM 00ECTICYCHHEM; TIPOSKTOP € IKPAHOM

[TomenieHust st CaMOCTOSTEILHON pabOThl O0YYAIOIIUXCSl OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOH C BO3MOXHOCTBIO MOJAKIIIOYCHUS K WH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«HTepHEeT» M OoOecleYeHneM JO0CTyla B 3JICKTPOHHYK WH(POPMAIMOHHO-00pa30BaTeIbHYIO
cpeny, HGO6XO[II/IMI)IM KOMIIJICKTOM JIMIICH3MOHHOT'O ITPOrpaMMHOI0 obecrieueHus.

3.2. UudopmanuonHoe odecriedenne 00yueHus
Jliist peanu3anyy IporpaMMbl OMOIMOTEUHBIH (OH]] YKOMILICKTOBAH MEYaTHBIMU U (WJIN)

AJIGKTPOHHBIMU 00pa30BATEIIbHBIMA M HH()OPMAIMOHHBIMU PECYpCaMH, PEKOMEHIOBAHHBIMU
JUTSL UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IPOIECCE.

OcHoBHas iMTeparypa:

1. Maremaruka: aireOpa U Hayaja MaTeMAaTHYECKOTO aHaiIM3a, reomerpus. Airedpa u
Havaja MmaTteMmatudeckoro aHammsa: 10-11-e kmaccel: 0a30BBIA M YriyOJEHHBIM ypPOBHHU
yuebnuk / 1. A. Anmumos, 0. M. Komsirua, M. B. Tkauésa, ®€noposa. — 12-¢ u3z., crep. —
Mocksa : IIpocsemenne, 2024. — 463 c. — ISBN 978-5-09-112136-0. — TekcT : 37eKTpOHHBI //
Jlans : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/408656
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— 240 c. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-09525-8. — Tekcrt:
anekTpoHHbIE  //  OOpaszoBarenbHas  1wiargpopma  HOpaifr [caiT]. - URL:
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Oo6pasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536961

4. Dnarckad, H. }O. Teopus BeposTHOCTEH U MaTeMaTHUYeCKasi CTAaTUCTUKA: YUEOHUK U
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XakumymimH. — MockBa: M3parensctBo IOpaiit, 2023. — 399 c. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-11917-6. — Tekcr: snexTpoHHbI // OOpa3zoBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/511816

5. larun, B. JI. Marematuuecknii aHanu3. bazoBeie mOHATHS: y4eOHOE MOCOOHE AJIs
cpennero mnpodeccuoHanbHoro obpazoBanus / B. JI. [larun, A. B. CokomoB. — Mocksa:
WznatenserBo FOpaiit, 2024. — 245 c¢. — (IlpodeccuonanpHoe obpazosanue). — ISBN 978-5-



9916-9072-0. — Tekct: snexrpoHHbI // ObpazoBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/538330

6. I'yceB, B. A. I'eomerpusi: yueOHOE MOCOOME ISl CpeAHEro MPOQPEeCCHOHATBHOTO
obpaszoBanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodpseB. — 2-e u3f., UCTIp. U JIOM. —
Mocksa: UsnarensctBo KOpaiit, 2024. — 280 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-08897-7. — Texkcr: anexktponHbIi // OOpa3oBatenbHas miaatdopma KOpaiit [caidt]. —
URL.: https://urait.ru/bcode/541432
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4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

JUCHUITIUHBI
Oo6mas/ Paznen/Tema THI oeHOYHBIX
npogeccuoHaNbHas MepOoNnpUATHH
KOMITETEHIIHSI

OK 01. Bertoupats cnioco6s | P 1, Tema 1.1,1.2,1.3 TT-oc, 1.4. | TectupoBanue
pelIeHus 3a1a4 P2, Temsr 2.1,2.2,2.3,2.4,2.5, | YcTHBIN ONIpOC
npodeccuoHanbHOM 2.6 Il-o/c, 2.7 KonTponbhas padota
eI TENLHOCTH P 3, Temnr 3.1, 3.2,3.3,3.4, 3.5,
IIPUMEHHUTEIBHO K 3.6
Pa3JIMYHBIM KOHTEKCTaM P4, Temr14.1,4.2,4.3,4.4,4.5,

4.6,4.711-o0c, 4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c,

54,55,5.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,

6.5,6.6,6.7 I1-oc, 6.8
OK 02. Ucnonn3oBath P 1, Tema 1.1,1.2,1.3 TI-oc, 1.4. | TectupoBanue
COBpPEMEHHBIE CPEICTBA P 3, Temst 3.1, 3.2, 3.3,3.4,3.5, | Ycrublii onpoc
IIOMCKa, aHAJIu3a U 3.6 MaremaTUyeCKuii JUKTAHT
MHTEpIpeTauu P 6, Temn! 6.1,6.2,6.3,6.4, 6.5, CamocrosiTenbHas paboTa
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uHpOpMaLnH, 1
UH(POPMAaLMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeATEIILHOCTH

6.6, 6.7 I1-oc, 6.8
P7, Temsr 7.1,7.2 I1-ocC, 7.3, 7.4

KonrponsHas padora

OK 03. IltanupoBaTh u
peaan30BHIBATH
cOoOCTBEHHOE
npodeccuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
peIPUHAMATETBCKYIO
JEeSITENIbHOCTD B
npodeccuoHalibHOM cepe,
UCIIOJIb30BaTh 3HAHUS 110
(buHAHCOBOW TPAaMOTHOCTH
B PA3JIMYHBIX )KU3HCHHBIX
CUTYaITUIX

P 1, Tema 1.1,1.2,1.3 IT-oc, 1.4.
P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6 IT-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3,3.4, 3.5,
3.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0c, 4.8,4.9,4.10

P 6, Temn1 6.1, 6.2, 6.3,6.4,
6.5,6.6,6.7 I1-oc, 6.8

P 7, Temsr 7.1,7.2 I1-ocC, 7.3, 7.4

TectupoBanue

VYerHbli onpoc
CamocrosrenbHas paboTta
KonrponsHas padora

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJJICKTHUBE U
KOMaH 1e

P 1, Tema 1.1,1.2,1.3 IT-oc, 1.4.
P2, Temn1 2.1,2.2,2.3,24,2.5,
2.6 IT-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P4, Temn14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0c, 4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 TT-o/c,
54,55,5.6

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
CamocrosTenpHas padbora
KontponbHas padota

OK 05. OcymecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit @eaepanuu ¢
y4eToM 0CcOOeHHOCTEN
COLIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

P 1, Tema 1.1,1.2,1.3 IT-oc, 1.4.
P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Tems! 6.1,6.2,6.3,6.4,
6.5,6.6,6.7 I1-oc, 6.8

P 7, Temnr 7.1,7.2 I1-0c, 7.3, 7.4

TectupoBanue

YCTHBIN onpoc
MaremaTuyecKui JUKTaHT
CamocrosrenbHas paboTta
KonTponbhas padota

OK 06. ITposiBisTH
IpaXKIaHCKO-
MaTPUOTHYECKYIO MTO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPATUITMOHHBIX
00I11eYeIOBEYECKUX
IICHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3AIUN
MEKHALIMOHAIBHBIX U

P 1, Tema 1.1,1.2,1.3 IT-oc, 1.4.
P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0c, 4.8,4.9,4.10

P 5, Temrnr 5.1, 5.2, 5.3 IT-o/c,
54,55,5.6

YCTHBIN onpoc
TectupoBanue
KonrponsHas pabora




MEXPEJIUTUO3HBIX
OTHOLLICHUH, TPUMEHSATH
CTaHJaPThI
AHTUKOPPYINLIMOHHOTO
MIOBEICHUS

OK 07. ConeiicTBOBaThH
COXPaHEHHIO OKPY)KAIOIICH
cpenpl,
pecypcocOepeReHHIO,
IPUMEHATH 3HaHUA 00
M3MEHEHHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
NIPOM3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH B
YpE3BBIYAHBIX CUTYAIHIX

P2, Temsr2.1,2.2,2.3,2.4,2.5,
2.6 IT-o/c, 2.7

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-o0c, 4.8, 4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 IT-o/c,
54,55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7 I1-oc, 6.8

TectupoBanue

VYcrHblii onpoc
MaremaTnyecKui JUKTaHT
CamocrosrenbHas paboTta
KonrponsHas padora

I1K.3.2. ObecneunBarthb
OCYILIECTBJIEHHE MpolLiecca
YIPaBJICHUS NTEPEBO3KAMU
Ha OCHOBE JIOTHCTHYECKON
KOHIICIIIUH 1
OpraHU30BbIBaTh
palMOHAIBHYIO
nepepaboTKy rpy30B

P1,P2,P4,P5P6,P7

TectupoBanue

VYerHbli onpoc
MareMaTnyecKkuii TUKTaHT
CamocrosrenbHas padoTta
KonrponsHas pabora

Omnucanue mKan OLICHHUBAaHUA

HaumeHoBaH | Hey/10BJIETBOP | yA0OBJIETBOPHUTE/b XO0pOoLIOo OTJIMYHO
ue UTEJBHO HO
pe3yJbTarta
00y4yeHust
IHosHoTA YpoBeHb MuHuMaIBHO YpoBeHp 3HaHMKW B | YPOBEHb 3HAHHU
3HAHMH 3HaHUM HWXKE | JOIYCTUMBIN o0BeMme, B o0BeMme,
MUHHUMAJIBHBIX | YPOBEHb  3HAHHUM. | COOTBETCTBYIOIIEM COOTBETCTBYIOILIE
TpeOoBaHUI. JlonyieHo MHOTO | mIporpaMme M nporpamme
Nmenu wMecTo | HETpyOBIX OMIMOOK. | TOJATOTOBKH. MOJArOTOBKH, 0e€3
rpyoObie JlonymieHo HECKOJIBKO | OIUOOK.
OILIMOKH. HerpyObIX OINOOK.
Hanuuue [Ipu pemenun | IIpogemonctpupoB | IIlpogemonctpupoBan | [IponemoncTpup
yMeHu CTaHJAPTHBIX | aHbI OCHOBHBIC | BI BCE  OCHOBHBIC | OBaHBI BCE
3a/1a4 He | ymeHusa. Pemensl | yMeHus. PelieHbl Bce | OCHOBHBIE
MPOJIEMOHCTPH | TUIIOBBIE 33/1aud C | OCHOBHBIE 33Jladydl C | yMEHUS, PEIICHBI
pOBaHBI HEerpyObIMH HEerpyObIMH BCE OCHOBHBIE
OCHOBHBIC omuOKamH. OLIMOKaMHu. 3a/1a4uu c
YMEHUS. Boinonnensl  Bce | BeinmonHeHbI BCE€ | OTJEIbHBIMU
Nmenu w™ecTo | 3amaHusi, HO HE B | 3aJaHUsA, B TIIOJHOM | HECYIIECTBEHHBI
rpyobie MIOJIHOM 00BEMeE. o0Beme, HO | MU HEJOYeTaMHu,
OIHOKH. HEKOTOPBIE C | BBITIOJTHEHBI ~ BCE
HEJI0UYETaAMH. 3a/1aHus B
MIOJIHOM 00bEME.




Xapakrepuct | Komnerenuust | ChopmupoBannoct | ChopmupoBanHocts | ChopMUpoBaHHO
HKa B IIOJIHOM Mepe | b KOMIIETCHIIUN | KOMIIETCHIIUN B | CTh KOMIICTCHITNH
copmupoBan | He COOTBETCTBYET IIEJIOM COOTBETCTBYET | IMOJTHOCTHIO
HOCTH chopMUpOBaHa | MUHUMAIILHBIM TpeOOBaHUSIM, HO €CTh | COOTBETCTBYET
KOMIIeTeHIH Nwmeromuxcst | TpeOOBaHUSIM. HEJIOYETHI. TpeOOBAHUSM.
3HAHUI, HNmMmeronuxcs Nmeromuxcs 3HaHui, | MIMeronumxcs
YMEHHUH, 3HAHUM, YMEHMU W | YMEHUH, HAaBBIKOB U | 3HAHWW, YMEHHIA,
HAaBBIKOB HaBBIKOB B II€JIOM | MOTHBAllMM B IIEJIOM | HaBBIKOB u
HEJIOCTATOYHO | JOCTATOYHO  JUIS | JOCTATOYHO JUIS | MOTHBAILIMHU B
JUIS  peuIeHus | peuieHus perieHus TTOJTHOM Mepe
MPAKTUYECKUX | MPAKTHYECKUX MPAKTUYECKUX JOCTATOYHO IS
(mpodeccrona | (mpodeccuonanbH | (MPohEeCCHOHANBHBIX) | PELICHUS
JBHBIX) 3a7ad. | bIX)  3ajJad, HO | 33Ja4, HO TpeOyeTcs | CIOKHBIX
Tpebyercst TpeOyercs JIOTIOTHUTEIThHASI MPAKTUIECKUX
MMOBTOPHOE JIOTIOJTHUTEIbHAS MpaKkTHUKa o | (mpodeccronanp
o0ydeHwue. MpaKTHKa 10 | HEKOTOPBIM HBIX) 3a/1a4.
OOJIBIIMHCTBY npodeCCHOHATBHBIM
MIPAKTUICCKHIX 3a7a4am.
3a7ad.
YpoBeHb Huzkni Hwxe cpennero Cpennuit Bricokuit
chopmupoBan
HOCTH

KOMIIeTeHIN i




