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PaGouas mporpamma obmieoOpazoBarensHoit auciuruinabl OJ1.07 MatemaTtuka pa3paboTana Ha
OCHOBE TpeOOBaHMIA:

denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa CPEAHEro  OOIIeTro
o0pa3oBaHMs YTBEPKIEHHOTO mpukazoM MuHoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480) (Pemakius ¢ u3MEHEHUSMH OT
12.02.2025 N 93);
denepanbHOTo rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTAHJApTa CPETHEr0 MPO(HECCHOHATBHOTO
obpazoBanus 1o crenuanbHocTH: 40.02.02 [IpaBooxpaHuTenbHas 1eSTeIbHOCTh

npoduss moayyaeMoro oopa3oBaHusl.

IIPUMEPHOU ITPOTPAMMBI;

" peKOMeHJAlMi MO TOTYYCHHIO CPEIHEro OOIIero OoOpa3’oBaHMS B TPEENaX OCBOCHHS
o0pa3oBaTeNbHON MPOTPaMMBI  CpefHEero MnpodecCUOHAIBLHOTO 00pa3oBaHusl (MMHUCHMO
JlemapraMeHTa TOCY/JapCTBEHHOW TIIONMTHKH B cdepe cpemHero mnpodecCHOHATHLHOTO
obOpazoBanus u npodeccrnonaabHoro ooydeHus ot 01.03.2023 Ne 05-592);

METOJIMYECKUX PEKOMEHJAIINU 110 COCTABIEHUIO paboYHX MporpaMmM 00111e00pa30BaTENbHbBIX
JUCIHUIUIMH € y4YeTOM MpPOQEeCcCCHOHATBHONW HAMpPABIEHHOCTH TMPOTPAMM  CPEIHETrO

npodeccuonansHoro obpazosanust (IIIIKPC u IIICC3) pazpaborannbix Ha 6aze ['BIIOY

PJT «KIIITK»
B COOTBETCTBUM C pabouyuM y4ueOHBIM IIJJAHOM OO0pa3oBaTENbHOW OpraHW3alMk Ha
2025/2026y4eOHbIi TOI.

Pa3paborumku:

Kypb6anoga 3y6aiinat ['ajpkueBHa, mpemnojgaBaTeah MaTEMAaTHKH BBICIICH KATETOPHH, TOYETHBIN
pabotauk P® I'BITOY P/ KIIIIK;
A0G6acoB Mextu Axmenosud npenogasarens [ BITOY P/ KIITIK
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1. MACIIOPT PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU AUCLHUIIJIMHBI

1.1. O0s1acTh NPUMEHEHHS NPOTPAMMBI

PaGouas mporpamma oGmieodpazoBarenpHol aucuumanael OJ[.07 Maremartuka sBiseTcs
4acThIO POrpamMMbl IOJArOTOBKU CIELIUAIMCTOB CPEAHETO 3BEHA (IIPOrpPaMMBbI OATOTOBKU
KBAJTM(HUIHUPOBAHHBIX pabouux U cimykamux) no cneunanbaoctu 40.02.02  IlpaBooxpaHuTeNbHAS
NESITENIHOCTbD.

IIporpamma OJ1.07 «Matemaruka» MOKET OBITh UCIIOJIb30BaHa B MPO(ECCHOHAIBHBIX
00pa3zoBaTEeNbHBIX OPraHU3ALUAX, PEATH3YIOUINX 00pa30BaTEIbHYIO IPOTPAMMY CPETHETO OOIIEeTOo
00pa3oBaHUsI B Mpe/IesiaX OCBOSHHS MPOrPaMM MOATOTOBKH KBAIN(UIIMPOBAHHBIX pab0YHX,
CIIy’KallluX U CHEUAJINCTOB CPEAHETO 3BEHA.

1.2. MecT0 AUCUMILIMHBI B CTPYKType OCHOBHOI mnpodeccHoHAJbHOI o00pa3oBaTebHOMI
nporpammsbl CI1O:

O61eoOpa3oBaTenbHas AUCHUIUIMHA « MaremaTukay sBiseTcs 00a3aTebHON YacThIO
o011eo0pa3oBaTeabHOro KMKIa 00pa3oBareiabHOU mporpammel B coorBeTcTBUU ¢ DI'OC CIIO nmo
cnenuansHocT 40.02.02  I[lpaBooxpaHuTeNbHAs AEATENBHOCTD

1.3. llean u niiaHupyemMble pe3yabTaTbl OCBOCHHS AUCIHUIIHHBI:

Coneprxanue mporpaMMbl 0011e00pa3oBaTeIbHON JUCIUTUTMHBI « MaTeMaTuKay
HaIIpaBJICHO HA IOCTH)KCHUE PEe3YyJIbTAaTOB €€ U3YYCHHS B COOTBETCTBUU C TpeboBaHusmMu OI'OC
COO c yuerom mpodeccuonanshoit HanpasieHHocTH @I'OC CIIO, crnexyomux mesei:

- obecrieuenne chopMUPOBAHHOCTH MPEICTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (haKTOpax CTAaHOBIEHHUS MAaTEeMAaTHKH;

- obecrieueHre chopMUPOBAHHOCTH JIOTHYECKOTO , AITOPUTMUYECKOTO U MaTEMaTHIECKOTO
MBIILIEHHUS;

- obecrieueHune chopMUPOBAHHOCTH YMEHUN IPUMEHSTH MOJTy4YCHHBIC 3HAHUSI IPU
pEIICHNN PAa3IUYHBIX 3a7a4;

- obecrieueHue chopMUPOBAHHOCTH TMPEACTABICHUN O MAaTEMATHKE KaK YacTH
00IIIeYeI0BEUECKOM KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MIO3BOJISIONIEM OMUCHIBATH U
M3y4aTh peallbHbIC MPOIIECCH U SBICHUS.



2. PE3YJIBTATBI OCBOEHUS OBIIEOBPA3OBATEJIBHBIX JTUCIHUIIJIUH C
YYETOM ITPO®ECCHUOHAJIBHON HAITPABJIEHHOCTH ITPOI'PAMM CIIO
2.1. Ilnanupyembie pe3yJibTaThl 0CBOEHH 00111e00pa30BaTEIbHON JUCIUIJIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHust o1 oOydaromuiics qomken osnaaets JIP, MP, TIPb (®I'OC COO); OK,
[IK, ITPY (®I'OC CIIO):

P1rocC COO

Kon HanmenoBanme pe3yJibTaTa
pe3yJbTarTa

JIMYHOCTHBIE pe3yJdbTaThbl

JIP 1 IPAXKIAHCKOTO0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3ZHMIIMKM O0yYarOIIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa  pOCCHilckoro  oOliecTBa,  MpeACTaBI€HWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHMSI PA3IMYHBIX CTPYKTYp, SBIEHUI, MpOLEAyp TpakAaHCKOro oOmiecTBa
(BBIOOpHI, OMPOCHI M JPYTo€), YMEHHE B3aWMOJEHUCTBOBATh C COLMATBHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIHMSIMH U Ha3HAYCHHUEM;

JIP 2 NMaTPHOTHYECKOI0 BOCIIHTAHUA:

C(OPMHPOBAHHOCTh POCCHUICKONW TPaXIAHCKOW MJICHTUYHOCTH,  YBAKEHHS K MPOLLIOMY
U HACTOSLIEMY POCCHHMCKOM MaTEMaTUKH, I[EHHOCTHOE OTHOLIEHHE K JOCTHKECHHSIM
POCCHUICKAX MaTEMATHKOB W POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, HCIOJIb30BaHUE 3THUX
JOCTHKEHHUH B IPYrHX HayKaX, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

JIP 3 JAYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

OCO3HAaHHE TYyXOBHBIX LIEHHOCTEW POCCHIICKOrO0 Haponaa, c(hopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, STUYECKOIO IMOBEJICHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM OCTHKEHHUI
HayKnu U JCATCIBHOCTBIO y‘IéHOFO, OCO3HAHUC JIMYHOTO BKJIada B IMOCTPOCHUC yCTOfI‘-IHBOFO
Oymymiero;

JIP 4 3CTETHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUYAs ICTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00OBEKTOB,  3aja4, peHIeHWH,  paCCYKJIEHWW, BOCIPUUMYUBOCTH K MaTEMaTHUYECKUM
acreKTaM pa3JIMYHbIX BHJIOB HCKYCCTBA;

JP 5 (pu3nyeckoro BOCHUTAHUA:

C(I)OpMI/IpOBaHHOCTL YMCHUA MPUMCHATb MATCMATUYCCKUC 3HAHUA B HHTCPECAX 3OO0POBOIO U
Oe3omacHoro obpas3a >XH3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO (30pOBOE
NMUTaHue, COAJIAaHCUPOBAHHBIM pEXUM 3aHATHM U OTHAbIXa, peEryiasapHas Quanueckas
aKTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE MPU 3AHATUSX CHOPTHUBHO-03JOPOBHUTEIBHOM
JESTEIBHOCTBIO;

JIP 6 TPYA0OBOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHME IEHHOCTH TPYJIOIIO0Ws, HHTEPEC K pa3iuuHbIM chepam
npoecCHOHANBEHON AeITeTbHOCTH, CBA3aHHBIM C MAaTEMATUKOHN U e€ MPUIOKEHUSIMU, YMEHUE
COBepIIaTh  OCO3HAHHBIA BBIOOP OyAymie mpodeccuu U peann30BbHIBaTH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTHYEeCKOMY OOpa3oBaHUIO U




caM006pa30BaHmo Ha TMPOTAKCHUU BCe JKU3HH, TOTOBHOCTH K d4KTHBHOMY YYaCTUIO B
PEIICHUHN MPAKTUYCCKUX 3aa4 MaTeMaTHYEeCKOM HAIIpaBJICHHOCTU;

JIP 7

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOH  KYJbTYphl, I[OHHMAaHUE BIUSHUS  COLHUAIBHO-
SKOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE HPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHHUE
r00aTpHOTO  XapakTepa  SKOJOTMYECKMX  mpoOiieM, OpHeHTalus Ha  IpUMEHEHHUe
MaTeMaTUYECKUX 3HAHUI JUId pelleHus 3a7a4d B 00JacTU OKpYXKarolled cpejibl, INIAaHUPOBaHHUE
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUIN AJIs1 OKPY XKarOIIeH Cpeibl;

JIP 8

LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOILIECTBEHHOW NPAKTHKH, IMOHUMaHHE MaTeMaTH4YeCKOW HayKH Kak cgepbl
YEJI0BEYECKON NEATEIbHOCTH, ITANlOB €€ Pa3BUTHA U 3HAYMMOCTH I Pa3BUTHs LIUBUIN3ALUY,
OBJIAJICHUE SI3BIKOM  MaTEeMaTUKM M MaTeMaTHYeCKOM  KyJIbTYpOH Kak CPEICTBOM
MIO3HAHUS MHpa, TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYIO U HCCIEN0BATENIBCKYIO
JEATEIBHOCTh NHAUBUAYAIbHO U B TPYIIIIE.

MeranpeameTHble pe3yabTaThl

MP 1

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YueOHbIe el CTBUS

Ba3zoBble JJoruyeckue geiicTBus:

- BBIABIATE M XapaKT€pPU30BaTh CYIIECTBEHHbIC IPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHUH MeXAy MOHATUAMH, (OPMYIMPOBATh OIpPENEJIECHUS MOHSATHH,
yCTaQHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK  KJIacCU(UKALMK, OCHOBaHMA I 000OIIEHUs U
CPaBHEHHUs, KpUTEPUU IPOBOAMMOIO aHAJIN3A;

- BOCHpPUHHUMATH, (OPMYJIHPOBATH U TNPEOOPa3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIC, YACTHBIEC U O0IKE, YCIOBHEIC,

- BBIABJIATh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTHUBOpeuMs B (aKTax,
NaHHBIX, HAONIONEHUAX M  YTBEPXKIEHUSX,  HOpeiaraTb  KPUTEPUM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

- JieNlaTh BBIBOJIBI C MCIIOJI30BAHHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M MHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

- TIPOBOJMTH CaMOCTOSITEIbHO JIOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHUU (IpSMbIE U OT
IIPOTUBHOI'0), BBICTPAUBATh APIyMEHTALMI0, NPUBOAUTH IMPUMEPHl U  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

- BBIOMpaTh croco0 pemieHust y4yeOHOI 3a/1a4u (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIINNA C YYETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

MP 2

ba3oBble ucciaenopareabcKkue AeiicTBHS:

- YCIIOJIb30BaTh BOIIPOCHI KaK  HCCIIENOBATEIbCKUN UHCTPYMEHT
no3HaHus, (HOpMyIHpPOBaTH BOMPOCHL, (UKCHUPYIOIIME MPOTUBOpEUHe, MpodIeMy,

yCTaHaBIMBATh UCKOMOE U JaHHOE, OPMUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIIHIO,

MHEHUE;

- MPOBOAUTH CaMOCTOSATEIHLHO CIUIAHUPOBAHHBIA  OSKCIEPUMEHT, HCCIEJOBaHUE IO

YCTAHOBJICHUIO OCOOCHHOCTEHW MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, MPOLIECCa, BBISBICHHUIO

3aBUCUMOCTEHN MEXITy 00bEKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

- CaMOCTOATENTHHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO

HaOJIIO/ICHUS, UCCIICI0BAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U

0000I11IeHMIT;

- MMPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCa, & TAKKE BBIIBUTATh MPEANOIOKEHUS O €T0




Pa3BUTHU B HOBLIX YCJIOBUAX.

MP 3 Pa6ora ¢ undopmanueii:
- BBIABIIATH JePUUUTH MH(OPMALIMU, AAHHBIX, HEOOXOIUMBIX JJIi OTBETa HA BOIPOC U JUIA
pEIlIeHNs 3a/1a4H;
- BbIOMpaTh MH(pOpPMAIMIO M3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UpOBAaTh M HHTEPHPETHPOBATH HMH(OpPMALMIO pa3IM4YHBIX BUAOB U (HopM
IIPE/ICTaBIICHMS;
- CTPYKTYpHUpOBaTh MH(POPMAINIO, MPEICTABIATh €€ B Pa3IUUHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecky;
- OIICHUBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOSTEIBHO C(HOPMYITNPOBAHHBIM KPUTEPHUSIM.

MP 4 KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA:
- BOCHIPUHMMATh M (HOPMYJIUpPOBATh CYKIACHHUS B COOTBETCTBHM C YCIOBUSMH U LEIAMHU
o011IeHus, ACHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHsI B YCTHBIX M IMUCBMEHHBIX
TEKCTax, JaBaTb IIOSCHEHUS II0 XOAY PEIICHUs 3aJadd, KOMMEHTHUPOBATh IOJIYYEHHBIN
pe3yibTar;
- B XoZe OOCYXIeHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TEMBbl, MPOOJIEMBI,
pemaeMou 3a1a4uu, BBICKA3bIBaTh WJCH, HALEJICHHBIE HA IOMCK PELICHMs], COMOCTABIIATh CBOU
CYXJIEHUS C CY)KACHUSMH JIPYTHX YYaCTHHUKOB THasiora, 0OHAPY)KUBATh Pa3iIMuUe U CXOICTBO
MO3ULMH, B KOPPEKTHON opMe HOpMyIUpPOBaTh pa3HOTrIacHsl, CBOM BO3PAKEHUS;
- IPEICTaBJIATh PE3YyJbTaThl PEUICHHMsS 3aJadd, ODKCIEPUMEHTA, HCCICJOBAHMs, IIPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpPMAT BBICTYIUIEHUS C Y4Y€TOM 3aJad [pe3eHTaluud |
0CcOOEHHOCTEH ay TUTOPUH.

MP 5 PerynsiTuBHbIe YHHBepCaJIbHbIC yUeOHbIe AelicTBUS
Camoopranuzanms:
- COCTaBIISITh IUIAH, QJITOPUTM pEIICHHs 3a/Jadyd, BBHIOMpATh CIOCOO pemeHus ¢ y4EToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH M KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4éTOM HOBOI HH(OpMAILIUH.

MP 6 CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJLJIEKT:
-BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(IeKCHM KaK OCO3HAHMs COBEpIIAEMBIX JIEHCTBUHA U
MBICJIMTENbHBIX  IMPOLECCOB, MX pe3yJbTaToOB, BIAAETh CHOCOOAMH  CaMONPOBEPKH,
CaMOKOHTPOJIA IIPOLiecca U pe3ysbTaTa PeIeHNs MaTeMaTUIEeCKON 3a1a4y;
-IIPEBUIECTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTH IIpU PpCELICHUHM 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJAEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
-OLIEHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUAM, OOBACHATH NMPUUYMHBI JOCTHKCHUS
WIA HEJOCTH)KEHUS pPe3yJbTaTOB JESITENbHOCTH, HAXOAMTh OIIMOKY, J[aBaTh OLIEHKY
PUOOPETEHHOMY OIBITY.

MP 7 CoBMmecTHast 1eATEJIBHOCTD:

-IIOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBHIYaTbHOH pabOTHl MpHU
peuicHun y‘ICGHLIX 3ala4, IpUHUMATb LCJIb COBMECTHOU ACATCIIbBHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHON paboThI, paclpeneisaTh BUIAbl padoT, JOrOBapUBATHCA, 00CYX IaTh
MIPOIIECC U pe3yIbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJCH;

-y4acTBOBAaTh B IPyNIoOBHIX opMax paboThl (00CYKaeHUs, 0OMEH MHEHUH,

«MO3TOBBIE HITYPMbI» WU HHBIE), BBIMOIHITH CBOIO YacThb pabOThl U KOOPAUHUPOBATH CBOU
JNEUCTBUS C APYTMMU 4YJI€HAMU KOMAaH[Ibl, OIICHMBATh KAaueCTBO CBOEro BKJIaJa B 0Omuit
MPOJYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.




IIpenmeTHbIe pe3yJibTaThI

P 1

Ymucaa v BbIYMCTICHUS:

- OIEepUpOBaTh MOHSTHUSAMM: palMOHAIbHOE M JEHCTBUTEIBHOE 4YHCIIO, OOBIKHOBEHHas H
JecATUYHas 1po0b, IPOLICHTHI;

- BBITMOJIHAT apu(METHUYECKHE ONEepallii C pallMOHAIbHBIMU U JCHCTBUTEIbHBIMU YUCIIAMY;

- BBIIOJIHATH MPUOIMKEHHBIE BHIUUCIICHUS, UCIIOJIB3YS IIPAaBUIIa OKPYTJICHUS, AeTIaTh IPUKUIKY
U OLIEHKY pe3yJIbTaTa BbIYMCIICHUN;

- OIEpUPOBaTh MOHATUSAMH: CTENEHb C LEJNbIM IOKa3aTeleM, cTaHaapTHas (opma 3amnucu
JEeWCTBUTENFHOTO YUCIIA, KOPEHb HAaTypallbHOW CTENEHH, MCIIONB30BaTh MOIXOMAIIYI0 (GopMy
3aMycy JEMCTBUTEIbHBIX YNCEN JUIsl pEIICHNs TPaKTUYECKUX 33]a4 U IPEJICTaBICHUS JaHHbBIX;
-ONEepUpOBaTh MOHATHSAMH: CHHYC, KOCUHYC M TaHT€HC MPOM3BOJIBHOIO YIJIa, MCIIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yTiIa uepe3 o0paTHble TPUTOHOMETpHUECKHE (DYHKINU;

-OIIEpUPOBATh MOHATUSAMHU: HAaTypalbHOE, LEJI0€ YMCIIO, MCIOJIB30BaTh IMPHU3HAKU JECIUMOCTH
LIENIBIX YUCEI, PA3JIOKEHHUE YHCIIAa HAa IPOCTHIE MHOXKUTEIH U1 pELICHMS 3a/1a4;

-OIEPUPOBATh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM I10Ka3aTelEM;

OIEepPUPOBATH MOHATHAMU: JIOTapU(PM UKcia, AECITUUYHBIE U HaTypaJIbHbIE JIOTapU(PMBI.

[P 2

YpaBHeHus1 M HepaBeHCTBA:

-OllEpUpOBaTh MOHATHUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJOE€, pPalMOHAIbHOE,
UppalMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPAaBHEHUE;

-BBIIIOJIHATH peoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUNI u pemars
TPUTOHOMETPUUYECKHUE YPABHEHHUS;

-BBIIIOJIHATD MPEoOpa30BaHUs LENbIX, PALMOHAJIBHBIX M HUPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB;
-IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA AJI PEIICHUS MaTeMaTHYECKUX 3ajad M 3ajad H3
pa3aMyYHbIX 00JacTe HAyKU U peaJIbHOM JKU3HY;

-MOJIETIMPOBATh PEajbHBIE CHTYallud Ha SI3bIKE ajreOphl, COCTABIATH BBIPAXKECHUS, YPAaBHEHUS,
HEpaBEHCTBA IO YCJIOBUIO 3a/ayd, HCCIEAO0BATh IMOCTPOCHHbIE MOJEIN C HCHOJIb30BAaHUEM
anmapara anreOpbl;

-IPUMEHATh CBOMCTBA CTENEHM AJI MPeoOpa3oBaHMs BBIPAXKEHUH, ONEpUPOBATh MOHATUSAMU:
[IOKa3aTeIbHOE YPAaBHEHHWE W HEPABEHCTBO, pEINAaTh OCHOBHBIE THUIBI ITOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB;

-BBIIIOJHATDh  NPEoOpa3oBaHMs  BBIPAKEHHH, COAEp)KAIIMX  JIOTapu(MbI, ONEpUPOBATH
MOHATUSAMH: JIoTapu(MUYECKOe YpaBHEHHE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THUIIBI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB;

-HAXOJIUTh PELICHUS MPOCTEUITNX TPUTOHOMETPUUECKUX HEPABEHCTB;

-ONEepUpOBaTh TMOHATUSMU: CHCTEMa JIMHEWHBIX ypaBHEHUH M €€ pellleHue, HCIOJIb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH IS PEIICHUS IPAKTUYECKUX 3a/1a4;

HaXOJUTh PEIICHUS NPOCTEHIINX CHCTEM M COBOKYNHOCTEM palMOHAIbHBIX YPaBHEHHH U
HEPABEHCTB;

-MOJIETIMPOBATh PeajbHbIC CUTYalluu Ha SI3bIKE ajreOphl, COCTABIATh BBIPAXKECHUS, YPABHEHUS,
HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3a/layd, MCCIEN0BAaThb IIOCTPOEHHBIE MOJEIU C
MCIOJIb30BaHUEM armapara anreOpsl.

P 3

OyHKIUYN U TpapUKu:

-OMepUpPOBaTh TMOHATHIMH: (QYHKIMSA, CIOCOOBI 3amanusi (PyHKIMH, 00JIACTh OMpENeTICHUs U
MHOECTBO 3HaueHUH QyHKIHH, rpaduk QyHKIIUH, B3aMMHO 00paTHbIE (yHKIINH;
-OMepUpPOBaTh MOHATUSAMU: YETHOCTh U HEUYETHOCTh (PYHKIMH, HYIH (PYHKIHUU, TPOMEKYTKH




3HAKOIIOCTOSIHCTBA;
-HCTIONB30BaTh TpaduKu QYHKUUH U pelICHUs ypaBHEHHIA;

-CTPOUTh W YUTATh TpapuKH JHUHEHHOW (QYHKIWH, KBAIPATUYHON (YHKIMH, CTEIECHHON
(YHKIMH C LIETTBIM TIOKa3aTeseM;

-MCIIOJIb30BaTh IpadUKu (QYHKUMH JUIsI HCCIENOBAaHUS IPOLECCOB U 3aBUCUMOCTEH INpU
pelIeHnH 3a7a4d U3 APYTuX Y4eOHBIX MPEIMETOB U peasbHOM >KM3HHU, BbIpaXaTb (OpMyIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

-ONepupoBaTh MOHATHAMM: MepHOANUYEcKass (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUH,
TOYKH DSKcTpeMyMa (YyHKIMH, HauOosbllee M HaWMEHbIIee 3HaueHHs (QYHKIMA Ha
MIPOMEXYTKE, UCTIONB30BaTh UX JUIsl UCCIIEOBAHUS (QYHKUNH, 3aJaHHOH rpadukom;
-OIepUpOBaTh MOHSTUSIMU: rpaduKu [10Ka3aTeIbHOMH, aorapupMuyeckol u
TPUTOHOMETPHUECKUX (QYHKIUH, 1300pakaTh UX HAa KOOPAUHATHOM IJIOCKOCTU U UCIOJIb30BaTh
JUI PEILIECHUs] yPABHEHUN U HEPABEHCTB;

-u300pakaTb Ha  KOOPAMHATHOM  IUIOCKOCTH  TIpaduKM  JIMHEHHBIX  ypaBHEHMH U
UCIIOJIb30BaTh UX Ul PEIIECHUSI CUCTEMBI JINHEHHBIX YPaBHEHUM;

-MCIIONIb30BaTh rpaduku (GyHKIMHI U1 MCcCaeI0BaHUs MPOLECCOB U 3aBUCUMOCTEH U3 IPYrHx
YyUEOHBIX JIUCIUILIINH.

I1P 4 Hauana maTtemaTn4eckoro aHaiausa:
-ONepUpPOBATH MOHATUSAMHU:  TIOCIIEOBATEILHOCTh, apr(MeTHIecKas u reoMeTpHuYecKast
MIPOTPECCUU;
-OIepUpOBaTh IMOHATHUAMHU: OECKOHEUHO YOBIBalolIasi reoMeTpudecKas MpOorpeccus, cyMma
0eCKOHEUHO yOBIBAIOLIEH FreOMETPUUECKOM TPOrpeccuu;
3aJjaBaTh M0CJIEeI0BATEIbHOCTH PA3IIMYHBIMU CLIOCO0AMU;
-MCII0JIb30BaTh CBOMCTBA IOCIEAOBATEILHOCTEN U IPOIPECCUN Ul PEILICHUS PEANIbHBIX 3a1a4
IIPUKIIATHOTO XapaKTepa;
-ONepupoBaTh MOHATHAMM: HETpepbIBHAS (DYHKIMS, MPOU3BOAHAS (YHKIMHU, HCIIOIb30BaTh
reOMEeTPUUECKUI 1 (PU3NIECKHIA CMBICI TPOM3BOIHON ISl pEIICHUS 3a/1a4;
-HAXOJIUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKUUH, BBIUUCISATH MPOU3BOAHBIE CYMMBI,
IIPOM3BEACHNUS, YACTHOTO (DyHKIIMIA;
-MCII0JIb30BaTh MIPOU3BOIHYIO JUISI UCCIIEOBaHUS (YHKIIMHM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
IPUMEHSTh PE3YJIbTAThl UCCIIEAOBAHUS K TIOCTPOEHUIO IPa(UKOB;
-UCII0JIb30BaTh IIPOU3BOAHYIO JUIS HaXO0XKJICHUS HaWIy4IlIEero pelieHns B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax;
-OllEpUpOBaTh MOHATHUSAMHU: IE€PBOOOpa3Hasi M MHTErpaj, NOHMMATh TI'E€OMETPUYECKHH H
(bu3nvecKuil CMBICI HHTETpaa;
-HaxOJHWTh TEpBOOOpa3HBIE DIEMEHTAPHBIX (YHKIMHA, BBIYUCIATE WHTETPaj Mo Gopmyie
Hrerorona—Jleiionuna;
-pemaTh NPHUKJIAIHBIE 3aJaud, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKOTO U (U3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTUYECKOIO aHAJIA3A.

[P 5 MHoOXkeCTBa U JIOTHKA:

-OlIEpUPOBATh IOHATUSMU: MHOMKECTBO, OIEpalMyd HaJ MHOXECTBAMHU; MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN arapar AJisl ONMCAHUs PeabHbIX

IIPOLIECCOB U SIBJIEHUH, NIPU PELIEHUU 3a]1a4 U3 IPYTUX yYE€OHBIX MPEIMETOB;

-OIEPUPOBATh MOHATUAMU: ONIPEACICHUE, TEOPEMA, CIEACTBUE, JOKA3ATECIBCTBO.




eoroc Ccuo

Kon HaunmeHnoBaHue pe3yJibTaTa
KOMIIeTeHII UM
O0mme KOMIEeTEHIINHA

OK 01 Br16upats criocoOb! perenust 3a1a4 npodecCHOHaNbHON ASSITENFHOCTH
IPUMEHUTENBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIIPETallui HHPOPMALUU U
UH(POPMALMOHHBIE TEXHOJIOTHH ISl BBITTOJIHEHHS 3a]1a4 TPO(PECCUOHATBHON 1A TEIbHOCTH.

OK 03. [InanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPOPECCHOHANIBHOE U JINYHOCTHOE Pa3BUTHE,
NpEeANPUHUMATENBCKYIO AESITENbHOCTh B IPOPECCUOHATIBHOM cdepe, UCI0Ib30BaTh 3HAHUS
10 (PMHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. D¢ dexkTuBHO B3aMMOIEHCTBOBATh U PabOTaTh B KOJJIEKTUBE U KOMAH/IE.

OK 05. OcCylecTBIITh YCTHYI0O M IHMCbMEHHYIO KOMMYHHUKAlLMIO Ha TOCYAAPCTBEHHOM SI3BIKE
Poccwuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COMMALHOTO U KYJIBTYPHOT'O KOHTEKCTA

OK 06. [IposBIATE TIpa’kJaHCKO-NATPUOTHUYECKYIO TMO3ULUI0, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE TPAJAMLMOHHBIX OOIEYETOBEYECKHX LIEHHOCTEH, B TOM 4YHCIE C
YY4€TOM TapMOHM3allMK MEKHAIMOHAJIBHBIX U MEXPEIUTHO3HbIX OTHOUIEHUH, MPUMEHATh
CTaHJapThl aHTUKOPPYILIUOHHOTO OBEJICHHUS.

OK 07. ConeficTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH Cpeasl , pecypcocOepekeHUIo, MPUMEHSThH
3HaHUS 00 WM3MEHEHHM KJIMMara, NMPHHLIUIBI OEepeXIMBOrO NMPOU3BOACTBA, 3(P(eKTUBHO
JICICTBOBAThH B UPE3BbIYANHBIX CUTyaLUsIX.

OK 08. Hcnonb3oBath cpencTBa GU3NYECKON KyJIbTYphl AJIsi COXPAHEHUSI U YKPEIUICHUS 3]I0POBbS
B Ipolecce Mpo(pecCHOHAIBHON AEATEIIBHOCTH M HOJJAEpKaHUs HEO0OXOAMMOIO YpPOBHS
(u3n4ecKoi MOArOTOBIEHHOCTH.

OK 09. [Tonp3oBaTbes MpodeccHOHaNbHON JOKYMEHTAIMe Ha rocy/1apcTBEHHOM M MHOCTPaHHOM
SI3BIKAX.

IIpodeccnonanbHbIe KOMIIETEHUH

K 1.1 [IpoexktupoBath mpouecc o00y4deHHs] Ha OCHOBE (pelepanbHbIX TIOCYJapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB, IPUMEPHBIX OCHOBHBIX 00pa30BATENbHBIX IPOrpamMM
HavyaJIbHOTO 00I1IeT0 00pa3oBaHMs.

K 1.2 OpranusoBaTh mporecc oO0yuyeHHs OOy4arolluXcs B COOTBETCTBMM C CaHUTApPHBIMU
HOpPMaMH U NpaBUJIaAMH.

K 1.3 KonTponupoBath U KOppEeKTUPOBATh Iporecc 00yueHHsI, OLIEHUBATh PE3yJIbTaT 00ydeHUs
oOyyJarouuxcsi.

K 1.4 AHaMM3UPOBAThH MPOIIECC M PE3YIbTAThl 00yUEeHUS 00YUJaIOIIUXCS.

K 1.5 BriOupats u paspabaTeiBaTh yueOHO-MeTOaMYecKHe Matepuaidbl Ha ocHoBe PI'OC u
IPUMEPHBIX 00pa30BaTeIbHBIX MPOrpaMM C YUETOM THIa 00pa30BaTEbHOM OpraHu3alui,
0Cc00EHHOCTEH Kilacca/TPpyMIbl U OTJACIBHBIX 00Yy4atOLIXCS.

K 1.6 CucremMaTu3upoBaTh U OLIEHUBATh MEIarOrMYECKU OIBIT U 00pa30BaTEIbHBIC TEXHOIOTHH
B 00JIaCTH Ha4aJIbHOTO O0IIEro 00pa3oBaHMs ¢ MO3UIKHU YPPEKTUBHOCTH UX TPUMEHEHHS B
nporecce 00y4eHusl.

K 1.7 BricTpanBath TpaekTopuio NmpodeCcCHOHATBPHOTO POCTa HAa OCHOBE PE3yJbTaTOB aHAIM3a

mponecca O6y‘ICHI/I${ 1 CaMOaHaJIn3a ACATCIBbHOCTH.




3. CTpykTypa u coaep:xkaHue 001eo0pa3oBaTeIbHOM JUCHUNIMHBI

3.1. O0beM QUCHUILUIMHBI U BUbI Y4eOHOH padoThI

Buj y4eOHoit paGoThI Oobvem 6 uacax*
O0bem 00pa3oBaTeIbHON NMPOrpaMMbl THCHUTIIHHBI 196
B T.4.

OcHoBHOe coep:kaHue 152
BT. 4..

TeopeTudeckoe oOydeHne 90
MPAKTUYECKUE 3aHITUSL 62
IIpodeccuoHaTBbHO-OPHEHTHPOBAHHOE CO/IePKaHNe (CoAepKaHHe MPUKJIATHOT0 MOTYJIs) 20
BT. 4.

TeopeTndecKoe oOydeHue 2
IIPAKTUYECKUE 3aHATUS 18
Kouncyabrauun 12
IIpomexyTouHas aTTecTalMA (IK3aMeH) 12




3.2. TemaTn4ecKuii IJIaH U cOePKAHUE TUCUUILIHHBI

HaumeHoBaHue pa3aenoB U Copep:xanue yueOHOro MaTepuaJia (0CHOBHOe H NPO(deccHOHATBLHO-OPHEHTHPOBAHHOE), O0bem dopmupyemble
TeM J1a00opaTopHbIe U NPAKTHYEeCKHE 3aHSTHS, IPUKJIAJTHON MOAY/Ib (IPH HATUYUH) 4acoB KOMIIeTeHIIN!
1 2 3 4
OcHoBHoOe conep:kanue
Pa3gen 1. IloBTopeHne kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 14
Tema 1.1 Conepxanue yueOHOro MaTepuaia
Iens u 3amaun MaTeMaTUKK IpU | ba3oBble 3HaHHUS ¥ yMEHHS 110 MaTeMaTHKE B MPOPECCHOHATIBHON U B TIOBCEJHEBHOM JIESITEIILHOCTH.
OCBOCHUH CTICHHUATIBHOCTH Kom0OuHnupoBaHHoe 3aHsTHE 2
Tema 1.2 Copneprxanne yueOHOTO MaTepHaa
UYncia ¥ BBIYHACIICHHS. JelicTBrs Haj MOJIOXKUTEIBHBIMU U OTPUIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH M JIECATHYHBIMU
BripaxkeHns u npeobpazoBanus | apoGsimu. JlefcTBUsI CO cTeneHAMH, pOPMYIIBI COKPAIIEHHOTO YMHOKCHHUSL.
KoMOUHHPOBAHHOE 3aHATHE 2
Tema 1.3. IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IePKaHNe (cogep:KaHue MPUKJIATHOT0 MOLY )
I'eomeTpus Ha IIIOCKOCTH Buapl mutockux ¢GuUryp u ux riomass.
IIpakTUKO-OpUEHTHPOBAHHBIE 331a4H B Kypce F'€OMEeTPUH Ha INIOCKOCTH 2 OK-01, OK-02, OK-
IIpakTuyeckoe 3anarue 03, OK-04, OK-05,
Tewmsr 1.4 -1.5 Copneprxanne yueOHOTO MaTepHaa OK-06, OK-07
[IponieHTHBIEC BBIYUCICHUS. [HetictBust Haj nporneHtamu. CroxHble NpoueHTHL. JInHelHble, KBaapaTHbIC, NPOOHO-THHEHHBIC [K-1.4
VpaBHEHMs M HEPABEHCTBA | ypaBHEHUs U HepaBeHCTBa. COCOOBI pELICHHS CHCTEM JIMHEHHBIX YPaBHCHUI. 4
Cucremsl yYPaBHEHUH u | IIpakTudeckue 3aHATUS
HEPaBEHCTB
Tembr 1.6. Conepixanue yueOHOro MaTepuaa 6
CrniocoOpbl perenus TMHERHBIX [onstue onpenenurens Matpuisl. Onpenenurenu 2-ro u 3-ro nopsinka. Merox Kpamepa. Pemenue
ypaBHEHUH JIMHENHBIX YPaBHEHHUI ¢ IOMOIIBIO OIpenenuTeneii, meroaom aycca.
KomOuHnpoBanHble 3aHATHSA
Tema 1.7 Conepxanue yueOHOro Marepuaina
BxonHo# KOHTpOIIb Berruncienus u npeodpazoBanusi. YpaBHEHHsI U HepaBeHCTBA. [ €oMeTpHsl Ha IIOCKOCTH
Konrponbhas pabora 2
Pa3nen 2. Crenenu u kopHu. CTeneHHas, MoKa3aTeJIbHAs U JJorapupmuyeckas pyHKINH 32
Tema 2.1 Conepxanre yueOHOT0 MaTepuaa 4 OK-01, OK-02, OK-
Crenennas Qynkuus, ee IoHsITHE KOPHS N-Off CTENEHH W3 JICHCTBUTEIbHOTO umcia. DyHKIHH y =VX HX CBOMCTBA U 03, OK-04, OK-05,
CBOICTBA M TPpaduKi rpaduku. CBoiicTBa KOpHS n-oii crenenu. ['paduku creneHHol GyHKIMN OK-07
KoMOMHHpOBaHHOE 3aHATHE 1IK-1.7
Tema 2.2 Conepxanue yueOHOro MaTepuaa 2




BeIpaskeHus ¢ KOpHAMHU N-0i
crereHd. CBONCTBA CTEIICHM.

IIpeoGpa3oBaHre UppalMOHATBHBIX BbIpaxeHui. CBOWCTBA CTEMEHM C PAlUOHAIBHBIM U

HeﬁCTBHTeHBHLIM IMOKa3aTCIIsIMHU

IIpakTuyeckoe 3anarue.

Tema 2.3 Copneprxanne yueOHOTO MaTepHaa 2
[TonsiTre crenenu ¢ MoObIM PaBHOCHIIBHOCTS MppallMOHAIBHBIX YpaBHEHMH M HepaBeHCTB. Meronpl ux pemenus. Permenue
pannoHaIBHBIM IOKa3aTeIeM. HppaloOHATIbHBIX YPAaBHEHUH Y HEPAaBEHCTB
KomOuHupOBaHHOE 3aHATHE
Tema 2.4 Copepxanue yueOHOTro MaTepraa 2
[ToxasatenpHas ¢yHkius, ee | CTemneHb ¢ MPOM3BOIBHBIM JCHCTBUTENBHBIM TOKa3aTesieM. OmpejieieHre TOKa3aTebHOW QyHKIHH,
CBOMCTBa ee cBoiicTBa W Tpaduk. 3HAKOMCTBO C TPUMEHEHHWEM IIOKa3aTenbHON (yHKIH. Pemenne
MTOKA3aTEeNbHBIX YPAaBHEHUH (DYHKIIMOHATBHO-TPA(QUIECKIM METOJIOM
KomOuHnpoBanHoe 3ansTHe
Tema 2.5 -2.8 Conepxanue yueOHOro MaTepuaa
Penienune nokasaresbHbIX Pewienue mnoxasarenbHbIX ypaBHEHUMH METONOM YpaBHMBAHMs IIOKa3aTeseld, METOJOM BBEICHUS 12
YPaBHCHHUI 1 HEPABEHCTB, HOBOH TEepeMEHHOH, (QYHKIHMOHANbHO-TPAaUUECKUM METOAOM. PemieHne MmOKa3aTeIbHBIX
CHCTEMBI TTOKa3aTEIbHBIX HEPABEHCTB
YPABHCHHH U HEPABCHCTB [IpakTHyeckue 3aHATHSL.
Tema 2.9 Copneprxanne yueOHOTO MaTepHaa 2
Jlorapudm umcna. Jlecsatuunbii | Jlorapudm uucna. JleCAITHIHBIN U HATYPATbHBIN JIOTApU(PMBI, YHCIIO €
¥ HaTypagbHBIH JOTapu(pMbl, | KOMOMHMPOBAHHOE 3aHATHE
YHUCIO e. CaoiicTBa
jorapu(mMoB. Oneparnys
Jorapu(pMUpOBaHHS
Tema 2.10. Conepxanue yueOHOro MaTepuasa 2
Berumcienue norapugmos. Jlorapumudeckas GpyHKIUS U ee CBOHCTBA
Jlorapudmuyeckast pyHkuus, ee | TIpakTuyecKue 3aHATHSI
CBOMCTBa
Tema 2.11. CpoiicTBa Copneprxanne yueOHOT0 MaTepHaa 2
norapupmoB. Onepartus Cgoiictea norapupmos. Oneparius JIorapupMUPOBAHHUS
norapHpMHpoBanHs KoMOUHHPOBaHHOE 3aHATHE
Tema 2.12 Jlorapudmuueckue | ComeprkaHue y4eOHOro MaTepuaia 2
YpaBHCHUA. [ousTue norapudmuueckoro ypasHenus. Onepanus noreHupoBanusi. OCHOBHBIC METO/IA PEIICHHUS
norapu()MUIECKUX YPaBHEHUI
KombuHaupoBaHHOE 3aHATHE
Tema 2.13-2.14 Conepxkanue yueOHOro Marepuaia 4

Pemenne norapudmuaeckux

Tpu OCHOBHBIX METOZAA pPEIICHMS JIOTapUPMUYECKUX YypaBHEHUI: (QyHKIMOHAIBHO-TpaduIecKuii,




YPaBHEHHMI U HEPABEHCTB.
Cuctembl JlorapuMUUECKUX

METOJ TIOTCHIIMPOBAHUsI, METOJ] BBEICHHUS HOBOW mepeMeHHOU. JlorapudmMuueckue HEpaBEHCTBA.
AJITOpUTM pEIICHUS CHUCTEMbl ypaBHCHHH. PaBHOCHJIBHOCTH JIOTapU()PMUUYECKUX YpPAaBHCHHUU H

YpaBHEHUI HEpPaBEHCTB
IIpakTuyeckue 3aHATHS

Tema 2.15 IIpogeccuonaLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHue NPUKJIATHOTO MOAYJIs1) 2
Jlorapu¢msl B mpuposie n [Tpumenenue norapudma. Jlorapudmudeckas cnupaib B npupoze. Ee MaTemarnueckue cBoicTBa
TEXHUKE [IpaxkTuyeckoe 3aHsTHE
Tema 2.16 Copepxanue yueOHOTro MaTepraa 2
Pemenne 3agau. Jlorapudmel. | Jlorapupmudeckas dyHkiumst. CTeneHHast, oKa3aTenbHas U Jorapudmimdeckas QpyHKIHH
Jlorapudmraeckast QyHKIHS KonTponsHas paboTa

Pazgen 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue pyHKkunu 22
Tema 3.1-3.8 Conepxanue yueOHOro MaTepuaa
Tpuronomerpuueckne QyHknun | Paguandas mepa yria. [IoBOPOT TOUKH BOKPYT Hadana KoopauHar. OnpejeleHre CHHyca, KOCHHYCa, 16
IIPOU3BOJILHOIO  yrja, 4YHCJIA. | TAHTEHCA M KOTaHIeHca. 3HAKM CHHyca, KOCHHyCa, TaHTCHCa M KOTaHIeHCca MO YETBEPTSM.
Pagnannas u rpagycHasg Mepa | 3aBHCHMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TAaHF€HCOM M KOTAHI€HCOM OJHOTO M TOTO K€ yria.
yrna.  OCHOBHbIE  TpPHUrOHO- | TpuroHoMeTpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTE€HC W KOTAHTEHC YTIIOB o U - 0. DopMyIibl
METPHUYECKUE TOXAECTBA. | mpuBeneHns. CymMma W pa3HOCTh cHHYycoB. CyMMa W Pa3sHOCTh KOCHHYCOB. CHHYC W KOCHHYC
Dopmynsl npuseneHus. CuHyc, | nBoitHoro yria. MopMyibl MOJOBHHHOTO yria. IIpeoGpa3oBaHds CyMMBI TPHTOHOMETPHYECKUX
KOCHHYC, TaHI€HC CyMMBI U | ¢yHKIMi B IpOn3BEACHUE M NPOU3BEACHHS B CyMMYy. BhIpaxkeHHe TPUTOHOMETPHUYECKUX (YHKIMH
Pa3HOCTH ABYX YIJIOB Yyepe3 TaHICHC IOJIOBHHHOTO apryMmeHra. [IpeoOpa3oBaHUsl MPOCTEHIIMX TPUTOHOMETPUYECKUX
CuHyc u KOCMHYC JBOMHOrO | BelpakeHuil. OOmacTp OmpeneneHHs ¥ MHOXECTBO 3HayeHHH (yHKiud. YETHOCTh, HEYETHOCTD,
yrna. DopMynbl MOJIOBUHHOTO | MEPHOIUYHOCTh QyHKIMA. CrocoObl 3aganust ¢pyHkiwmii .CBoiicTBa U rpaduku PyHKIUN y = COS X,
yrina. OyHKIUM, UX CBOMCTBA M | y =sin X, y = tg X, y = ctg Xx. CxaTue u pacTspkeHre rpagukoB TPUTOHOMETPHUYECKUX (YHKITHA. OK-01, OK-02, OK-
rpapukn  CriocoObl  3amanus | [IpeoGpasoBanue rpadUKOB TPUTOHOMETpUUECKHX (yHKImME. OOpaTHble TPUTOHOMETPHYECKUE 03, OK-04, OK-05,
GyHKIH. IlpeoOpazoBanue | ¢yukiwu. Vx coiicTBa 1 rpaduku OK-06, OK-07
rpauKoB TPUTOHOMETPUIECKUX | KOMOMHMPOBAHHOE 3aHATHE IK-1.7
GyHKUIHH. OO6patHbie
TPUTOHOMETpUYECKHE (HYHKINN
Tewma 3.9-3.10 Conepxanne yueOHOTo MaTepuaa 4
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHeHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemrenue
YpaBHEHHMs W HEPAaBEHCTBA. | TPUTOHOMETPUYECKUX YPABHEHHUI OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPUUYECKUE YPAaBHEHMUS,
CucreMbl TPUTOHOMETPUYECKUX | CBOASAIINECS K KBAIPATHBIM, PEIIaEMbIC Pa3I0KEHHEM Ha MHOXKHTEITH, OJTHOPO/THBIE.
YPaBHEHUH. IIpocreiinye TPUrOHOMETPUUECKUE HEPABEHCTBA

IIpakTuyeckue 3aHATHSL.

Tema 3.11 Copneprkanne yueOHOTO MaTepHaa 2
Perenue 3a1a4. ocHOBEHI | [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BBIpAKCHHH. PelieHne TpUroHOMETPUYECKUX YpaBHEHUH U
TPUTOHOMETPHH. HEPaBEHCTB B TOM YHCIIE C UCTIOJIb30BAHUEM CBOWCTB (DYHKIIHH.




Tpuronomerpuueckre GpyHKINU | KonTtponsnas pabora

Paznen 4. IlpsiMble M NJI0CKOCTH B mpocTpaHcTBe. KoopAMHATHI M BeKTOPHI B MPOCTPAHCTBE 20

Tewmsr 4.1-4.4 Copneprxanne yueOHOTO MaTepHaa 8
[onsATus cTepeoMeTpHH. Ipemmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, MpsIMas, IUIOCKOCTh, IIPOCTPAHCTBO).
Pacnonoxenue npsmsIx u OcHOBHBIE aKCHOMBI cTepeoMeTpur. Ilepecekaromuecs, NapaielbHblE U CKPEIIMBAIOIIMECS
mnockocteil. [TapannensHOCTh npsmble. [Ipu3HaK U CBOMCTBO CKpeHMBaIOMUXCS NPSMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI.
OPSAMBIX, IPAMOM U IIOCKOCTH, | [lapasnesnpHble mpsiMas u 1iiockocth. Omnpenenenue. Ilpusnak. CBoiicTBa (C JI0Ka3aTENbCTBOM).
IIJIOCKOCTEH. IMapamnensusie wiockoctu. Omnpeneneuue. [IpusHak. CBoiicTBa (¢ q0Ka3arenbcTBOM). Terpasap u
IlepnenaAMKYyIAPHOCTE NPAMBIX, | ero fymeMeHThl. [lapamnenenunen W ero ameMeHThl. CBOWCTBAa IPOTHBOIOJIOKHBIX TpaHed u
MpsSIMOM U TIJIIOCKOCTH, nuaroHane mnapannenenunena. lloctpoenue ceuenuil. Pemenuwe 3anmau. IlepneHaukymnsipHbie
mwiockocteil. Teopema o Tpex TIpSIMBIE. [lapannmensHeie  MpsIMEIE, MEPIeHANKYIAPHBIE K IUIOCKOCTH. IIpusnax
MIePIICHANKYIApax MIEPIICHANKYIAPHOCTH TIPSAMON M TUTocKocTH. JlokaszarenbcTBo. IleprieHAWKYISip W HaKIOHHAS.

IlepnenaukymnspHble mockoctu. Ilpu3Hak nepneHauKyIspHOCTH IIOCKOCTEN. J0Ka3aTenbCTBO.

Pacctosams B mpocTpanctBe. Teopema 0 Tpex MepHeHINKYJApaxX. J(oka3aTembCTBO. YTOI MEXKIY

MPSIMOI U TUIOCKOCTBIO. YTOMI MEXY TUNIOCKOCTSIMU

KomOuHnpoBanHoe 3aHsTHE
Tema 4.5. IIpodeccuoHa/ILHO-OPHEHTHPOBAHHOE coAep:KaHue (coiepsKaHUue MPUKIATHOTO MOAYJIsl)
[TapannenbHsie, AKCHOMBI ~ cTepeoMeTpuH. Pacmofio)keHHe TPSAMBIX W IUIOCKOCTE B MPOCTPAHCTBE.
MIePIICHANKYISPHEIE, [leprieHANKYIAPHOCTH U MAPAIUIETBFHOCTH MPSIMBIX U IIOCKOCTeH. CKpeImuBaronecs npsmbie
CKpCHIMBAIOIIMNECA MPIMBIC IIpakTHyeckoe 3aHATHE 2
Tema 4.6-4.8 Conepxanne yueOHOT0 MaTepraa
Koopmunatel B mnpocTpancTse. | JlekapTOBBI KOOPJAMHATHI B POCTpaHCcTBe. [IpocTeiiinie 3aadu B KOOpAUHATax. PaccTosHie Mex Iy
Paccrostnme  Mmexay — AByMs | OIByMsS TOYKaMH, KOOPIHHATHI CEPEAMHBI OTpe3ka. Bektopsl B mpocTpaHcTBe. CliokeHHe u 6
TOYKaMH. Bexkropst B | BBIYMUTAaHHE BEKTOPOB. YMHOXKEHHE BeKTopa Ha umcio. KommimaHapHble BeKTOpbl. CKalsipHOE
IIPOCTPAHCTBE. MpOM3BE/ICHUE BEKTOPOB. Pa3nokeHne BeKTopa 1Mo TpeM HEeKOMITJIaHapHBIM BekTopaM. KoopauHaTs
VYron MEXTY BEKTOpaMM. | BEKTOpa, CKaJISIPHOE MPOU3BEJCHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIy BEKTOPAMH, YTOI MEKIY
Ckanspaoe MPOM3BENIECHUE | TIPSIMOM M IUIOCKOCTBIO, YTON MEXAY IUIOCKOCTAMH. YpaBHEHHE IUIOCKOCTH. ['eomMeTpuyecKuii
BEKTOPOB CMBICII OIIpeAETUTENs 2X2

KomOuHanpoBanHoe 3ansTre
Tema 4.9 IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COJIePKAHNE (COAePKAHNE PUKJIATHOT0 MOTYJI) 2
IIpakTuko-opueHTHpOoBaHHbIe | KoopauHaTHAs IUIOCKOCTh. BhIYKCICHUE PacCTOSHUI U TUTONIAAeH Ha TUIOCKOCTH. KonuecTBeHHBIC
3a0a4d  Ha  KOOPJMHATHOM | pacyeTsl
IIJIOCKOCTH IIpakTHyeckoe 3aHATHE
Tema 4.10 Copneprxanne yueOHOTO MaTepHaa 2

Pewenne 3anau. Koopaunats! u
BEKTOPHI

Pemenne 3ajga4. pr[MLIe U IJIOCKOCTHU B IMTPOCTPAHCTBEC CerHII/IBaIOIIII/IGCH KOOp,E[I/IHaTBI " BCKTOPBLI.

Konrponbhas pabora

OK-01, OK-03, OK-
04, OK-07
IK-1.4




Paznen S. IIpousBoaHas u nepBoodpasHas GyHKIUM, ee NPUMEHEHHe

38

Tema 5.1-5.7 Copepxanue yaeOHOTro MaTepraa
ITonstue IIPOM3BOAHOM. | OmpeeneHne YHCIOBOM MOCIEA0BATENILHOCTH M CrocoObl ee 3amanusi. CBOWCTBA YHCIOBBIX
DopmyIs u IpaBuIla | mocienoBarenbHOCTed. OmpeneneHne mpeaena IOCIeNI0BATENbHOCTH. BbIUMCICHHE IpeaeoB
muddepennuposanus. [lonarue | mocmemosarensHocteir. I[lpemen ¢QyHKmuM Ha OecKoHeYHOCTH. Ilpemen (QYHKINM B  TOYKE. 14
0 HenpepblBHOCTH  (GyHKUMU. | IMpupamenne aprymenra. [Ipupamenne GyHKIHA. 3a1aqu, IPHUBOISAIINE K IOHSTHIO [IPOU3BOJHOM.
Merton HHTEPBaNOB. | OnpeneneHue IPON3BOJHON. ANTOPUTM OTBICKaHUS Ipon3BogHON Dopmyinsl tuddepeHpoBanus.
I'eomerpuueckuit 1 Gusnueckuii | IMpasuna muddepentupoBanus. Ilonstue HenpepbiBHON GyHKIKH. CBONCTBA HENMPEPHIBHOM
CMBICT NpOU3BOAHOHN | (GyHKIHH. CBsI3b MEXKIY HETIPEPHIBHOCTHIO U T (HEepeHIIMPYEMOCThIO DYHKIMH B TOYKE. ANTOPUTM
MOHOTOHHOCTB GbYHKIMH. | pelieHus HEPaBEHCTB METOIOM HHTEPBAIOB. [ €OMETPUUECKHI CMBICI NPOM3BOIAHON (DYHKIUH —
Touku OKCTPEMYMA. | YIJIOBOH KOA(PQUIMEHT KacaTelbHOH K rpaguky (yHKIMH B TOYKE. YpaBHEHHE KacaTeJIbHOW K
HccnenoBanne  QyHkimil U | rpaduky GyHKIMH. AJITOPHTM COCTABICHHS ypaBHEHHUs KacaTenbHOM K rpaduky dyHkiumn y=f(x).
MOCTPOEHHE TPAPHUKOB. I'eomeTpruecknit
KomOuHnpoBanHble 3aHATHSA
Tema 5.8-5.10 Conepxanre yueOHOTo MaTepuaa 6
Haxoxnenne HanbOonpmero u | HaxoxneHue HaubONBIIEr0 W HAUMEHBIIEr0 3HAYCHUH (YHKIHWMA, HOCTpOCHHE TrpadUKoB
HaMMEHBLIETO 3HAYEHUM | MHOTOYJICHOB C HCIOJIb30BAHUEM allllapaTa MaTEMaTHYECKOTO aHaIn3a
QyHKUMA. IMoctpoenue | IlpakTHuecKoe 3aHATHE
rpaguKkOB ~ MHOTOWIEHOB  C
UCTIONIb30BaHUEM anmnapara
MaTEeMaTHYECKOTo aHaIN3a
Tema 5.11 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHue NPUKJIATHOTO MOAYJIsI) 2
Haxoxnenne ONITHMAJIEHOTO
Haumensiee u HanbonbIee 3Ha4eHNE (PYHKIIH
pe3ynbrara c TIOMOIIBIO
NIPOM3BOJHONH B TPaKTHYECKHX IlpaxTirieckoe sanATHE
3agavax
Tewma 5.12 Conepixanue yueOHOro MaTepuasa
IlepBooOpa3Has GyHKIIUH. 3amada 0 BOCCTAHOBJICHWU 3aKOHA JIBIDKEHHS 10 M3BECTHOW CKOpocTH. [ToHSITHE MHTErpHpOBaHHUS.
[IpaBuna MX HAXOXKACHUS. O3zHakoMJICHHE C TTOHATHEM WHTErpaia U mepBooOpasHoit mia ¢pyHkunu y=f(x). Pemenne 3amay Ha
CBSI3b TIEPBOOOPA3HOW M €€ TMPOM3BONHOW, BBIYHCICHHE IEPBOOOPA3HON s MAaHHON (QYyHKITHH.
Tabmuma ¢opMyn Ui  HaxOXIOEHUS TEpBOOOpa3HBIX. M3ydeHme mpaBWiia  BBIYHCIICHUS
nepBooOpazHoOn
KomOuHnpoBanHoe 3aHsTHE
Tema 5.13 3agaun Ha cBsa3p | ComeprkaHue ydeOHOrO MaTepuasia 2

nepBooOpazHon u ee
HPOHM3BOIHO, BBIYHCIICHHIE

I/ISY‘IGHI/Ie IIpaBuJjia BBIYHUCIICHUSA nepBoo6pa3H01‘/'I. Pemenne 3aJa4 Ha HAaXO0XIOCHHUC HGpBOO6p33HBIX.

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
IK-1.7




MEpBOOOpPA3HOW I JAaHHOU
byHKIHH.

HpaKTI/I‘IeCKOC 3aHATHC

Tema 5.14-5.16

[Inomanp KpUBONMHEWHOMN
Tpanenuu. HeonpeneneHnHslii u
OTIpe/IeICHHBIN HHTETPAITBL.

Copneprxanue yueOHOT0 MaTepHaa

3agaun, NPUBOMAIIME K MOHATUIO OIPENEIICHHOTO HHTETpana — O BBIYMCICHUN IUIOIIAIN
KPUBOJIMHEHHON Tpamenuw, O TMepeMelieHn TOukd. lloHsTHe oOmpeaenéHHOT0 HWHTErpaa.
leomerpuuecknii u (U3MUECKUH CMBICJ OmpeAeneHHoro wuHrerpaita. ®opmyna HeioToHa—

I'eomeTpuueckuii CMBbICI Jletionuna IloHsTHE HEONpENeNICHHOTO | OINpENEJICHHOro MHTerpana. ['eoMeTpuyecKkuii cMbICI 6
OIpENIENIEHHOr0 UHTErpaa OTIpeIeIEHHOT 0 HHTEerpaa

KoMmOuHupOBaHHOE 3aHATHE
Tema 5.17-5.18 | IIpodeccuoHaNILHO-OPUEHTHPOBAHHOE COepiKaHMe (coAep:KaHUue MPUKIATHOTO MOAYJIs1)
[Feomerpuuecknit CMBICH | ["eoMeTpHUECKUI CMBICH oTpenenenHoro uarerpana. ®opmyna Hetorona - Jlelioauta.
ONpEACICHHOTO HHTCTpala. | PemeHne 3a71ad Ha MPUMEHEHHE HHTETPANIa U BEIYUCICHIS ((U3NICCKUX BETMYNH U TUTOIIAACH
QPopwmyia Hetorona ~ | TIpakTHYECKOE 3aHATHE 4
JleiiOHuIA.
Pemenue 3agauy Ha npuMeHeHNE
UHTErpaja Uil  BBIYMCICHHSA
busnyecknx BEJIMYNH u
iomaaen
Tema 5.19 Conepxkanue yueOHOro MaTrepuaa
Pemenue 3anau. Ipoussoanas | [lepBooOpasnas GpyHkuuu. [IpaBrna HaxoxaeHus epBooOpasHbix. Ee mpuMeHeHne
M TIepBOOOpa3Has PyHKIIH KonTtpomnsHas pabora 2

Pa3nen 6. MHOrorpaHHMKHU M Tejia BpalleHust 28
Tema 6.1-6.3 Copneprxanne yueOHOTO MaTepHaa
ITpusma, napamtenenunen, | [Tonstue MHororpanHuka. Ero smemeHTts: BepmmHbl, pebpa, rpanu. [lmaronans. CedeHme. OK-01. OK-02. OK-
Ky0. Ilupamusia 1 ee 5IEMEHTBI.. | BBImyKible U HEBBITYKIIbIC MHOTOTpaHHUKH. [loHsATHE mpu3Mbl. Ee OCHOBaHWsI M GOKOBBIC TPaHHU. 03 OI’<-O 4 OI’C-O 5
[IpaBunbHas nupamunaa. | Beicota mpusmbl. Ilpsimas u HaknonHas npusma. IIpaBunbHas npusMa. Ee ceuenne Ilnomans 6 ’OK_ 06 ’OK_ 07 ’
Ceuenne mupamuisl. [lnomans | 60K0BOI U MOTHOW MOBEPXHOCTH MPU3MBI, THPAMHUIBL. HI£—1 4
6oxoBoit u HOJHOM | KoMOMHMPOBAHHOE 3aHSTHE .
MTOBEPXHOCTHU MIPU3MBI,
MTUPaMUJIBI
Tewma 6.4-6.6.5 Copneprxanue yueOHOT0 MaTepHaia
Cummerpust OTHOCHUTENLHO | [Tnomans OOKOBOI U MOTHON MOBEPXHOCTH MPU3MBL, THpaMuAbl. CHMMETPHS OTHOCHTEIBHO TOYKH,
TOYKH, TPAMOH, TIUIOCKOCTH. | mpsMoii, mwiockocTH. CHMMETpHUsS B Ky0e, HMapauleNenuIene, npusMe, nupamunae. CHMMeTpHs B 4
Cummerpus B Kybe, NpHupoAe, apXuTEKType, TexHUKe, B ObITy. [loHATHE mpaBUIbHOrO MHOrorpaHHuka. CBoiicTBa
HapaLICICIMIIENE, HPH3ME, | 1paBUIILHBIX MHOTOTPAHHUKOB
TTHpaMue IIpaxTHueckue 3aHATH
ITonsarue MIPaBUIBHOTO
MHOTI'OTpaHHUKA. CaoiicTBa




MpaBUJIbHBIX MHOTOI'PaAaHHUKOB

Tema 6.6

Cozepxanne yueGHOTO MaTepraia

Hunuuagp, ero cocTapisONIME.

Humaap m ero snementsl. CeueHne IUMHApa (TapayuleIbHOE OCHOBAaHHMIO W ocH). Pa3Beptka

CeueHne nUIMHAPA HUITHHIpA 2

Kom6uHanpoBanHoe 3ansATHE
Tema 6.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIePKAHNE (COAePKAHNE NPUKJIATHOT0 MOLYJI) 2
Konyc, ero cocrapnsromue. | Konyc u ero amementsl. CeueHune KOHyca (MapajUleibHOC OCHOBAaHHMIO M MPOXOJAIIee depe3
CeueHue KoHyca BEpIINHY), KOHUYeCcKHe ceueHus. Pa3zBepTka KoHyca

KoMOuHUpOBaHHOE 3aHSITHE
Tema 6.8-6.11 Copneprxanne yueOHOTO MaTepHaa
VYceuennelii konyc. Cedenne | Yceuennsii koHyc. Ero obpasyromas u Beicota. Cedenne ycedenHoro konyca. Illap u coepa.
yceuenHoro konyca. Illap wu | B3aumHoe pacnonoxkenue cdepbl U miockoctu. Cedenue mapa, chepbl. [loHsaTHe 00 00beMe Tena. 8
cepa, ux ceuenus. Ilonarue 06 | O6beM Kyba M HPIMOYroibHOro mnapamwienenunena. O0beM mpu3Mbl U nHApa. OTHOLICHHE
obveme  Tema.  OrHomeHue | 06beMOB MOA0OHBIX Tel. OObeMbl mupamMujibl 1 Konyca. O6bem mmapa. Iliomanu noBepxXHoCTel Te
00beMOB  MOAOOHBIX  Tel. | KoOMOMHMPOBAaHHOE 3aHATHE
O0BeMbI u IO
IIOBEPXHOCTEHU T
Tema 6.12-6.13 Copneprxanne yueOHOT0 MaTepHaa
KombuHanuu MHOrorpanHukos | KomGuHaiuu reomerpudeckux tein. Mcmoab3oBaHHe KOMOMHAIMIT MHOrOIPDAHHHKOB H TeJl
U TeJI BpaIleHUs BpallleHHsl B MPAKTHKO-0PHEeHTHPOBAHHBIX 32a4axX 4

[IpakTHueckoe 3aHsTHE
Tewma 6.14 Conepxanue yueOHOro MaTepuaa
OOBEMBI U IO M
HOBEPXHOCTH MHOT'OTPaHHHUKOB OO0BeMBl U IUIOMIAH MOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS 2
1 TCJI BpaIllCHUA Konrponsnas pabora

Konrponbnas pabora

Pazgen 7. DneMeHThI KOMOMHATOPUKH, CTATUCTHKH M TEOPUH BePOSITHOCTEH 18

Tema 7.1 Conepxanue yueOHOro MaTepuaa
OCHOBHBIE ITOHSATHS TTepeCTaHOBKH, Pa3MEIIIEHHs, COUCTAHHUS. 2
KOMOMHATOPHKH KomOuHnpoBaHHOE 3aHsTHE. OK-01, OK-02,
Tema 7.2-7.3 Copepxanue yaeOHOT0O MaTepraa OK-03, OK-04,
CoOsITHE, BEPOSTHOCTH CoBMecCTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITHH. Y CIIOBHast OK-05, OK-07
co0bITrs. Cl0XKEHHE U BEPOSATHOCTh. 3aBHCHMBIC W HE3aBUCHMBIE COOBITHSA. TeopeMBl O BEPOSTHOCTH IIPOW3BEICHHUS 4 IK-1.7

YMHOKEHHE BEPOSITHOCTEH

COOBITHH.

KOM6I/IHI/IpOBaHHOC 3aHATHEC

Tema 7.4

IIpodeccuonaLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coep:KaHue NPUKJIATHOTO MOAYJIST)




BeposTtHocTh
poeCCHOHATBHBIX 3a7a4ax

OtHocuTeNbHAs YacTOTa COOBITHSA, CBOMCTBO ee ycToifumBocTH. CTaTHCTHYECKOE OIpeieleHue
BepOATHOCTH. OIIeHKa BEPOSITHOCTH COOBITHS

KombunupoBanHOe 3aHATHE 2
Tema 7.5-7.6 Copneprxanne yueOHOTO MaTepHaa
JuckpeTHas cimydaiiHast Bunel caoywaiiHeix BennuumH. OmnpenencHHe  JUCKPETHOM — CIIydyallHOM  BENMYMHBL.  3aKOH
BEJINYNHA, 3aKOH ee pacripeaeneHus JMCKPETHO cilydaiiHol BeIM4YuHbL. Ee urcioBble XapaKTepucTuku
pacrnpenenenus. Pemenue [IpakTrueckoe 3aHsTHE 4
CTaTUCTUYECKHX 3a7a4
Tema 7.7 Conepxanue yueOHOro MaTepuasa
3aaun MaTeMaTHIeCKOM Bapuarnmonnsiit psin. [Tomuron gactotr u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKH psjia
CTaTHUCTHKH HaOII0JaeMBIX JaHHBIX

Kom6uHanpoBanHoe 3ansTHE 2
Tema 7.8 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJICPKAHNE (COAEPKAHNE NPUKJIATHOT0 MOLYJIs)
CocrasieHne TabauI 1 [lepBuuHast 00paboTKa CTaTHCTHUECKHX JaHHBIX. I'paduueckoe ux mpezacrasieHue. Haxoxnenne
JarpaMM Ha TIpaKTHKe Cpe/IHUX XapaKTePHUCTHK, HAOII01aeMbIX TaHHBIX

IIpakTuueckoe 3anarue 2
Tema 7.9 Copneprxanne yueOHOTO MaTepHaa
Pemenue 3anmau: OnemeHTsl KoMOWHaTOpHKH. COOBITHE, BEpPOATHOCTH COOBITHA. CIOXCHHE W YMHOXCHHE
KOMOHMHATOPHKA, CTATHCTHKA U BEPOSITHOCTEH 2
TEOPHUHU BEPOSITHOCTEH Konrponbnas pabora
Bcero: 172




4. YciaoBus peajm3anum nNporpaMmMbl 001eo0pa3oBaTeIbHOM JUCIUNIMHBI

4.1. Tpe6oBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecleYeHHIO:
Peanuzanus nporpaMmsbl JUCHMILIUHBI TpeOyeT HAIUUUs yueOHOro KabMHeTa MaTeMaTUKH.
O6opynoBanue yueOHOTO KaOMHETA!

- IOCAJJOYHbIE MECTA 110 KOJIMUYECTBY O0yUaroIUXCs;

- pabouee MecTO IpenoaBaTers;

- KOMIUIEKT Y4eOHO-HarJIsIIHBIX TOCOOUIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aJaHMA JU11 KOHTPOJIBHBIX paboT;

- po¢eCCHOHATILHO OPUEHTUPOBAHHBIC 3a/1aHMS;

- MaTepHabl SK3aMeHa.

TexHuuyeckue cpeacTBa 00yUeHUs:

- IEPCOHAJIbHBII KOMIIBIOTEDP C JULIEH3MOHHBIM IIPOIPaMMHBIM 00€CIICUEHUEM;

- IPOEKTOP € IKPAHOM.

4.2. UnpopMmannoHHoe obecniedeHne 00yyeHust

1. OcHOBHBIEC MEYATHBIE U3TAHUA

1. Maremaruka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaJIN3a, TeoMeTpus. Anredpa U Hadasa
Marematuueckoro ananuza. 10-11 kmacc. Anumos L. A., Konsarun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocemienue, 2022. )

2. Marematuka: yue6Hux/ bammakos M.M.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaIbHOe 00pa3oBaHKe

3. MaremaTuka: anredpa 1 Hayaja MaTeMaTHYECKOr0 aHaIu3a, TeOMETPHSL.
I'eometpus. 10-11 knacc. Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue. -

M: Ilpocsemienue, 2022.

2. DJIeKTPOHHBbIE U3AHUSA

1. Beepoccuiickue natepaer-onumnuansl. - URL: https://online-olympiad.ru / (nata
oOpatuenusi: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Enunas xomnexus nudpobix o0pazoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (gara obpamenus: 08.07.2022). - TekcT: 3E€KTPOHHBIH.

3. Nudopmannonnas cucrema «EquHoe 0KHO AoCTymna K 00pa3oBaTeIbHBIM pECypcam. -
URL: http://window.edu.ru/ (nara obpamienus: 02.07.2022). - TekcT: 3M€KTPOHHBIH.

4. Hayunas snektponnas 6uommoreka (HOB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

5. OTkphITHIN KOJUIe K. MaTemartuka. - URL: https://mathematics.ru / (maTa oOparieHus:

08.06.2022). - TekcT: 37IEKTPOHHBIMN.
6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (nara oGparenus:
12.07.2022). - TekcT: 3IEKTPOHHBIH.



https://online-olympiad.ru/
http://school-collection.edu.ru
http://school-collection.edu.ru
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

5. KOHTpOJIb M OlleHKA Pe3y/JbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN N CHUIITTHHBI

KoHTpoab U oleHKa pe3yabTaTOB OCBOCHHS 00IIe00pa30BaTEIbHON JUCIUILIHHBI PACKPBIBAIOTCS

qgepes JAUCHUILIMHAPHBIC

pe3yJibTaThl,  HAMPABJICHHBIE

Ha  (opmupoBaHMEe OOMMX U

Ipo¢eCCHOHATBLHBIX KOMIIETEHIIMH 10 pa3/ieiaM U TeMaM COZep KaHus ydeOHOro MaTepHaia.

Ooémas/npodeccuonanbHa
sl KOMIIETeHIUS

Paznen/Tema

Tun oeHOYHBIX MEPONPUATHSA

OK 01. Beibupats crioco0sr
pelieHuns 3a1aq
podeCCHOHATIBHOM eI TENBHOCTH
HPUMEHHUTEIBHO

K pa3auvHBIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4-
1.7

P 2, Temsr 2.1- 2.14, 2.15 TI-o/c*,
2.16

P 3, Temsr 3.1-3.11

P 4, Temu 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temsr 5.1-5.10, 5.12-5.16,
5.17-5.18 I-o/c, 5.19

P 6, Temnr 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temwr 7.1-7.3, IT-o/c 7.4, 7.5-
7.7, I1-0/c 7.8,7.9

TectupoBanue

YeTHbll onpoc

MaremaTH4eCKUA JUKTaHT
WHunuBuyansHas caMocToATeNnbHas paboTta
IIpencraBnenne pe3ynbTaTOB NIPAKTHIECKUX
pab6ot

3amuTa TBOpUYECKUX paboT

3amuTa UHIUBUAYaIbHBIX IPOEKTOB
KonrponbHas pabora

BrinonHeHue sk3aMeHaMOHHbIX 3a0aHUI

OK 02. Ucnonp3oBath
COBpPEMCHHBIC CPE/ICTBA ITOMCKA,
aHaIM3a ¥ UHTCPIPETAIUU
uHpopmanuu, 1
HH(POPMAINOHHBIC TEXHOJIOTHU
JUTS BBITTOJTHEHHS 33124
po¢eCCHOHATBHOM ASSITeIBHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-o/c*, 1.4-
1.7

P 2, Temsr 2.1- 2.14, 2.15 Il-o/c*,
2.16

P 3, Temsr 3.1-3.11

P 4, Temr1 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temnr 5.1-5.10, 5.12-5.16,
5.17-5.18 IT-o/c, 5.19

P 6, Temsn1 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temsr 7.1-7.3, IT-o/c 7.4, 7.5-
7.7, I-0/c 7.8,7.9

TecTupoBanue

VYceTHslil onpoc

MareMaTudecKkuii JUKTAHT
WuauBuayanbpHas caMOCTOSTEIbHAS paboTa
IIpencrapnenue pe3ynbTaToB MPAKTHUECKUX
pabor

3amuTa TBOpUECKUX paboT

3ammTa HHIUBUAYAJTBHBIX IPOCKTOB
KonTtpomnsHas pabdora

BrinosiHeHNE DK3aMEHAIIMOHHBIX 3aJJaHAI

OK 03. [TmarupoBath 1
peann30BBIBATH COOCTBEHHOE
npo¢ecCHOHAIBLHOE U INYHOCTHO®
pa3BUTHE, IPEANIPUHAMATEIBCKYIO
JeSTeIbHOCTD B
npodeccHoHaBHOM cdepe,
UCTIONIB30BATh 3HAHUS 110
(hMHAHCOBOH rPaMOTHOCTH B
Pa3InYHBIX KU3HEHHBIX
CUTYaLUsIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4-
1.7

P 2, Temsr 2.1- 2.14, 2.15 TI-o/c*,
2.16

P 3, Temnr 3.1-3.11

P 4, Temu 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temsr 5.1-5.10, 5.12-5.16,
5.17-5.18 I-o/c, 5.19

P 6, Temnr 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temwr 7.1-7.3, IT-o/c 7.4, 7.5-
7.7, 11-0/c 7.8,7.9

TectupoBanue

YeTHBlN onpoc

MaremaTudeckuii TUKTAHT
WuouBuayanpHas caMOCTOSITENbHAS paboTa
IIpencraBnenue pe3ynbTaToB IPAaKTHUECKUX
pab6ot

3ammTa TBOPYECKUX padoT

3amura UHAUBUAYAIbHBIX TPOEKTOB
KonrponbHas pabora

BrinosiHeHne sKk3aMeHaIMOHHbBIX 3alaHui

OK 04. D¢ddexrtrBHO
B3aUMO/IeicTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMaH e

P 1, Tema 1.1, 1.2, 1.3 II-o/c*, 1.4-
1.7
P 2, Temsr 2.1- 2.14, 2.15 Il-o/c*,
2.16

TectupoBanue

VYcTHslil onpoc

MareMaTudyeckuii JUKTAHT
WuauBuayanbpHas caMOCTOSTEIbHAS paboTa




P 3, Temnr 3.1-3.11

P 4, Temu1 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temmr 5.1-5.10, 5.12-5.16,
5.17-5.18 IT-o/c, 5.19

P 6, Temn1 6.1-6.6, 6.7 IT-o/c, 6.8-
6.11

P 7, Temnr 7.1-7.3, I1-o/c 7.4, 7.5-
7.7, I1-0/c 7.8,7.9

IIpencrapnenue pe3ynbTaToB MPAKTHUECKUX
pabot

3amuTa TBOPUYECKUX padoT

3ammTa HHIUBUIYAJTBHBIX IPOCKTOB
KonTtponsHas padora

BrimnosiHeHNE DK3aMeHAIMOHHBIX 3aIaHUH

OK 05. OcymiecTBasITh YCTHYIO U
MHCbMEHHYI0 KOMMYHHKAIUIO Ha
TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOCHHOCTEH COIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4-
1.7

P 2, Temsr 2.1- 2.14, 2.15 TI-o/c*,
2.16

P 3, Temsr 3.1-3.11

P 4, Temsr 4.1-4.4, 4.5 T1-0/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temsr 5.1-5.10, 5.12-5.16,
5.17-5.18 I-o/c, 5.19

P 6, Temsr 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temwr 7.1-7.3, I1-0/c 7.4, 7.5-
7.7, I-0/c 7.8,7.9

TectupoBanue

VYcTHsIi onpoc

MaremaTH4eCKHNA JUKTAaHT
WuauBuayanpHas caMoCTosITeNIbHAsA paboTa
[IpencraBnenne pe3ysbTaToOB IPAKTHIECKUX
pabot

3ammTa TBOPYECKUX paboOT

3amuTa UHIUBHIYaIbHbBIX IPOCKTOB
Konrponsnas pabora

Brinonnenue sk3aMeHalMOHHbIX 3a0aHUI

OK 06. ITposBAATH IpaskJaHCKO-
MaTPUOTUYECKYIO TIO3UIINIO,
JEMOHCTPHPOBATh OCO3HAHHOE
HOBEJCHIE HA OCHOBE
TpaIUIHOHHBIX
00IIeYeT0BEYECKHX LIGHHOCTEH, B
TOM YHCIIE C YYETOM
TrapMOHM3AINH
MEKHALMOHAJIBHBIX U
MEKPEJIUTHO3HBIX OTHOLICHHH,
HNPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO ITOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4-
1.7

P 2, Temnr 2.1- 2.14, 2.15 II-o/c*,
2.16

P 3, Temnr 3.1-3.11

P 4, Temnr 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temnr 5.1-5.10, 5.12-5.16,
5.17-5.18 I-o/c, 5.19

P 6, Temnl 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temwr 7.1-7.3, I1-0/c 7.4, 7.5-
7.7, I-0/c 7.8,7.9

TectupoBanue

YerHbll onpoc

MaremaTudeckuit TUKTAHT
WuouBuayanpHas caMOCTOSITENbHAS padoTa
IIpencraBnenue pe3ynbTaToB NIPAKTHYECKUX
pabot

3ammTa TBOPYECKUX paboT

3amuTa MHAUBUYaJbHBIX IPOEKTOB
KonTtponsHas pabora

BrinosHeHre s3k3aMeHAIIMOHHBIX 3aJaHUH

OK 07. ConeiicTtBOBaThH
COXPaHEHMIO OKPYKaIOLIEH Cpebl,
pecypcocOepexeHHI0, TPUMEHSTh
3HaHHUA 00 N3MEHEHHUH KJIMMara,
NPUHLUIIBI OEPEKINBOTO
MPOU3BOJICTBA, IPPEKTUBHO
JIEHICTBOBATh B UPE3BbIUANHBIX
CUTYyaIMax

P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4-
1.7

P 2, Temsr 2.1- 2.14, 2.15 II-o/c*,
2.16

P 3, Temnr 3.1-3.11

P 4, Temu1 4.1-4.4, 4.5 T1-o/c, 4,6-4,8,
4.9 I1-0/c,4.10

P 5, Temnr 5.1-5.10, 5.12-5.16,
5.17-5.18 IT-o/c, 5.19

P 6, Temsr 6.1-6.6, 6.7 I1-o/c, 6.8-
6.11

P 7, Temn 7.1-7.3, I1-0o/c 7.4, 7.5-
7.7, II-o/c 7.8,7.9

TecTupoBanue

YeTHBIl onpoc

MareMmaTudeckuii JUKTAHT
WNuauBuayanpHas caMOCTOSTEIbHAS padoTa
IIpencrapnenue pe3ynbTaToB MPAKTHUECKUX
pabot

3amuTa TBOpUECKUX paboT

3ammura UHAUBUIYAIBHBIX TPOEKTOB
KonTtponsHas pabora

BrimnosiHeHHE DK3aMeHAIIMOHHBIX 3aaHUH

IIK 1.4. AnanusupoBaTh nporecc u
pe3yIbTaThl 00yUCHHUS
oOyJaromuxcs

P 1, Tems 1.1, 1.2, 1.3 I1-0/c, 1.4-1.7
P 4, Temur 4.1-4.4, 4.5 T1-o/c, 4,6-
4,8, 4.9 IT-0/c,4.10

P 5, Temsr 5.1-5.10, 5.12-5.16,

TectupoBanue

VYcerHslil onpoc

MaremaTndeckuii TUKTaHT
WuauBuayaibHas cCaMOCTOSITEIbHAS paboTa




5.17-5.18 IT-o/c, 5.19

[TpencraBneHue pe3ysibTaToOB NPAKTHIECKUX
pabor

3ammTa TBOPUECKUX paboT

3aI_[II/ITa WHAWBUAYAJbHBIX IIPOCKTOB
KonrponsHas pabora

BeImonHeHue 3a1aHuii Ha K3aMeHe

[IK 1.7. BeicTpanBaTh TPa€KTOPHIO
podeccHoHaIBHOTO POCcTa Ha
OCHOBE pPe3yJIbTaTOB aHAIN3a
nporecca 00y4eHHsI 1 caMOaHalIn3a
JeSITeIbHOCTH

P 2, Temsur 2.1- 2.14, 2.15 TT-o/c*,
2.16
P 3, Temsr 3.1-3.11

P9, Temsr 9.1-9.13, I1-o/c 9.14-
9.15,9.16

P 10, Temsr 10.1-10.5, IT-o/c 10.6-
10.7,10.8

TectupoBanue

YeTHbli onpoc

Marematnueckuii JUKTaHT
WunuBunyanbHas caMocTosTeNbHas padbora
IIpencraBnenne pe3ynbTaToB NPAKTHIECKUX
pabor

3amuTa TBOpYECKUX paboT

3amuTa UHIUBHIYaIbHBIX IIPOCKTOB
KontponsHaas pabdora

BeinoniHenue 3a1aHuii Ha 3K3aMeHe

*IIpogeccuonanrvroe-opueHmuposantoe cooepiicanue




