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Pa6ouas nporpamma o61eobpaszosarenshoi quctmmael OJ] 07 Maremartuka paspaboTana Ha
OCHOBe TpeOOBaHUi:
- (MesepanbHOro rOCYapPCTBEHHOI0 00Pa30BaTebHOTO CTaHAapTa CPeIHEro oomero oopasoBanHus
yTBEPIKJIEHHOTO TipuKka3zoM MunoOpHayku Poccun ot 17.05.2012 N 413 (3aperncTpHpOBaHO B
Mumntocte Poccun 07.06.2012 Ne 24480 B penaxuuu ¢ uaMeHeHHssMH oT 12.08.2022 Ne 732);

- MezepabHOTO TOCYIapPCTBEHHOI0 00pa3oBaTeIbHOr0 CTaHAApPTa CPEAHEro MPO(EeCCHOHATBHOTO
obpaszoBanus o crnenuanbHocTd 49.02.01 dusuyeckas KyabTypa,

C y4eToM:
- mpoGuIIs IOTy4aeMoro oopa3oBaHHus;

- IPUMEPHOU TIPOTPaMMBI;

- PEKOMEHIANMIA 110 OpraHM3al|K MOJTyYeHHs CpeIHero obiero 06pa3oBaHus B Mpeaenax
OCBOEHHS 06Pa30BATENLHON IPOrPaMMBI CPEAHETO IPO(hECCHOHAIBHOTO 06pa30BaHus (ITHCBEMO
JlemapTaMeHTa rocy1apCTBEHHOM MOIUTHKH chepe cpeaHero mpodeccHoHaIbHOro 06pa3oBaHus |
npodeccruonanbHoro ooyuenus ot 01.03.2023 Ne 05-592);

/ - METOMYECKUX PEKOMEHIALIIH 110 COCTABIEHUIO paboUuMX MporpamMm o61eo6pa3oBaTeIbHbIX
JICLHUIUIAH ¢ YYETOM MpO(eCcCHOHAIBPHON HANPABICHHOCTH IPOrPaMM CPEIHErO
npodeccuonansroro obpazosanus (IIIIKPC u [IIICC3)), paspaborannbix Ha 6aze ['BIIOY PJT

«KTITIK»

Pazpaborunxu:
Kyp6anosa 3y6aiinar ['ajpkueBHa, IpernogaBaTellb MaTeMaTHKU BBICIIEH KaTeropuH, IOYETHBIH
paborauk P® I'BIIOY PJI KIIIIK;
A66acoB Mextu Axmenosmdy npenogasarens I'BIIOY PJI KIIIIK
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1. IACIIOPT PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBbHON YYEFHON JUCHUILIAHBI

1.1. O6aacTh NpUMeHEHHUs IPOTPAMMBI

Pabouas mporpamma o6mieoopaszoBarenpHoi quctuiuinabsl OJ[.07 MaremaTtuka siBIsieTCs
YaCThIO IPOTPAMMBbI TIOATOTOBKH CIICIIHATUCTOB CPEHETrO 3BeHa (IPOrpaMMbI [OrOTOBKH
KBaJIM(HUIIMPOBAHHBIX pabounX U ciyxamux) 1o crenuanbHocty 49.02.01 dusnyeckas KynbTypa
[Tporpamma OJ1.07 «MaremaTHKa MOKET ObITh HCIIOJIb30BaHa B MPO(}HECCHOHAIBHBIX
00pa30BaTeNIbHBIX OPraHU3aMIX, PEATU3YIOIKUX 00pa30BaTEIbHYIO IPOrPAMMY CPEAHETO 0OILEro
o0pa3oBaHUs B IpeJieNiaX OCBOSHUS ITPOTPaMM IOIrOTOBKH KBAJTM(HUIIMPOBAHHBIX Pab0YHX,
CIIY’)KalllUX U CHEIHAIMCTOB CPEIHETO 3BEHA.

1.2. Mecro AMCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccMOHAJbHOH 00pa3oBaTe/ibHOM
nporpammsbl CIIO:

O6mieoOpa3oBaTenpHas AUCIUIUIMHA « MaTemaThka» SBIsETCS 0053aTeIbHON YacThIO
00111€00pa30BaTEIHHOTO MUKJIA 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBUU ¢ T'OC CIIO mo
cnenuanbHoCcTH  49.02.01 ®dusnyeckas KynbTypa

1.3. Heau 1 miianupyemMblie pe3yabTaThl 0CBOCHUS IUCIUIINHBI:

Coneprkanue mporpaMMbl 00111€00pa30BaTEIHPHON TUCITUTIINHBI «MaTeMaTruKay
HaIpaBJICHO Ha JIOCTHKEHUE PEe3yIbTaTOB €€ M3YUYCHHs B COOTBETCTBUH C TpeboBanusmMu OI'OC
COO ¢ yuerom npodeccronanpHoi HanpaBieHHOCTH @T'OC CIIO, cnemyromux mese:

- obecrieueHre chOpMUPOBAHHOCTHU MPEICTABICHUN O COIMANIBHBIX, KyIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaxX CTAHOBIICHUS MATEMAaTUKU;

- obecrieueHne chopMUPOBAHHOCTH JIOTHUECKOTO , AITOPUTMUYECKOTO U MaTEMaTHYECKOTO
MBIIILJICHHS;

- obecrieueHne cPOPMUPOBAHHOCTH YMEHUN MIPUMEHSATD MOJy4YCHHbIE 3HAHUS MTPU
pElIeHNUU pa3InYHbIX 33/1a4;

- obecrieueHre chopMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4acTU
oO11e4enoBeuecKoi KyabTyphl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OMKMCHIBATH U
M3y4aTh peasibHbIe MPOILIECCHI U SIBICHUSI.



2. PE3YJIbTATBI OCBOEHUS OBIIEOBPA30OBATEJIBHbBIX JTUCIIUIIJIUH C
YUETOM [NPO®ECCUHOHAJBbHOMN HATIPABJIEHHOCTHU IPOT'PAMM CIIO
2.1. IlnaHupyemMsble pe3yJbTaThbl 0CBOEHHS 0011€00pa30BaTe/IbHOIM TUCHUILINHBI B
cootBeTcTBHH ¢ PI'OC CIIO m Ha ocHOBe ®I'OC COO

B pesynbrare ocBoenust on oOydvaromuiics aomkeH osnanets JIP, MP, ITPb (®I'OC COO); OK,
[IK, TTPY (dI'OC CII0):

PIrocC Coo

Kon HaunmeHoBaHue pe3ysbTarTa
pe3yJibTara

JIMYHOCTHBIE pe3yJjbTaThbl

JIP 1 IPAXKIAHCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKJIAHCKOW MO3ZUIIMH 00y4aromerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa  POCCHUUCKOrOo  OOIIeCTBA,  MPEJACTAaBICHHME O  MAaTeMaTHYeCKHMX  OCHOBax
(YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHHH, MpOIEeayp TIpakJaHCKOTO o0IiecTBa
(BBIOOPHBI, OMPOCHI W JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMHU WHCTUTYTaMH B
COOTBETCTBHUU C UX (1)yHKIII/I$IMI/I N HAa3HAYCHUEM,

JIP 2 NMaTPUOTHYECKOI0 BOCIIUTAHUSA:

chOpMUPOBAHHOCTh POCCHMCKON T'pakJIaHCKOM HJEHTUYHOCTH, YBAKCHHS K MPOILJIOMY
U HACTOALIEMY PpPOCCHMCKOM MAaTE€MaTHKH, IIEHHOCTHOE OTHOLIEHHE K JOCTHXKECHHSIM
POCCHICKMX MaTEMAaTMKOB W POCCHUMCKOW MaTEMATHYECKOW IIKOJbI, HCIOJIb30BaHUE 3THUX
JNOCTHKEHHH B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH;

JIP 3 JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoaa, cOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHHEM IOCTHUKEHHM
HayKH U JESATENIbHOCThIO Y4EHOT0, OCO3HAHUE JMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYHBOTO

Oynyuiero;

JIP 4 3CTETHYECKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYas 3CTETUKY MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH,
00OBEKTOB,  3aJay, pEUICHWH, PACCY)KICHHH, BOCHPUMMYUBOCTh K MaTE€MaTHYECKUM
aCTeKTaM pa3InYHbIX BUIOB UCKYCCTBA;

JP 5 (Gu3nIeCKOro BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH MAaTeMaTHYECKHE 3HAHHS B MHTEpEcax 3J0pOBOTO H
6e3omacHoro o0pas3a »HU3HH, OTBETCTBEHHOE OTHOLIEHME K CBOEMY 30pPOBBIO (30pOBOE
MUTaHUE, COaTaHCHPOBAHHBIA pPEXKUM 3aHITUH H OTAbIXa, peryaspHas (uznueckas
aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE TMPHU 3AHATHSAX CHOPTHBHO-03I0POBUTEIHLHOMN
JEATEIIbHOCTBIO;

JIP 6 TPYA0BOI0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LEHHOCTH TPYAOIIOOUS, MHTEpeC K pPa3IM4YHbIM cdepam
npoheccuOHaNbHON JeSITeIbHOCTH, CBA3aHHBIM C MATEMAaTUKOM U €€ MPUJIOKEHUIMH, yMEHHE
COBEpIIaTh  OCO3HAHHBIA BBIOOp Oynaymiedl mpodeccuu U peasTn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHBbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHMIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUHM BCEH JKU3HU, TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B




PCHICHUHU IMMPAKTHUYCCKUX 3aJa4 MaTeMaTHUEeCKOM HalpaBJICHHOCTH;

JIP 7

JKO0JIOTHYEeCKOI0 BOCIINTAHMSA:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KyJAbTYpHl, IOHMMAaHHWE BIHUSHHUS  COIHAJIBHO-
SKOHOMMUYECKUX IPOLECCOB HAa COCTOSHUE IPHUPOJHON M COLMAIbHOM Cpellbl, OCO3HAHHE
ro0abHOTO ~ XapakTepa  OKOJIOTMYECKUX  IpoOjieM, OpHeHTaluss Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUI JUIs pelleHrs 3a/1a4 B 001acTU OKPYXKAIOIIEH Cpe/ibl, IUIAHUPOBaHUE
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKaIOILIEH Cpebl;

JIP 8

LEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIECTBEHHOW MpaKTHUKW, [OHUMAaHHE MaTeMaTU4YeCKOW Hayku Kak cdepsl
YeJI0BEYECKOM NEATENbHOCTH, ITANlOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS PA3BUTHS UBWIN3ALNH,
OBJAJICHUE S3BIKOM  MATEMAaTMKM W MaTeMaTH4eCKOM  KyJIbTYpOH Kak CPENCTBOM
MTO3HAHUSA MHpa, TOTOBHOCTh OCYIIECTBIIATH IIPOEKTHYIO U HCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

MeranpeaMeTHble pe3yabTaThl

MP 1

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHS

ba3oBble oruyeckue aeiicTBUs:

- BBUIBIIATH M XapaKTePU30BaTh CYIIECTBEHHBIE NPH3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUH MEXAYy TOHATHAMH, (HOPMYIUPOBATh OMNpPEACICHUS TOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KJIACCH(UKAIIMKM, OCHOBAHMS ISl 00OOIICHUS U
CpaBHEHMSI, KpUTEPUU ITPOBOJAMMOIO aHANIN34;

- BOCIpPUHUMATh, (GOPMYIUPOBATH U MPeoOpa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE W
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

- BBISIBJISITH  MaT€MaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuMs B (akTax,
JNAHHBIX, HAONIONEHUSAX W  YTBEPXKICHUSX,  HpepiaraTb  KPUTEPUU AJISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

- JenaTtb BBIBOJBl C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX W WHIAYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

- MPOBOJUTH CAMOCTOSITETIFHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUN (MpsSMbIE U OT
MIPOTUBHOT0), BBICTPAUBATh ApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHHUS U BBIBOJIBI,

- BBIOMpATh Croco0 pemieHus: yueOHOU 3amaun (CpaBHUBATh HECKOJBKO BApHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHEB).

MP 2

Ba3oBrlIe ncciieqoBarejbCKHe 1eiCTBHA:

- UCIOJIb30BaTh BOIIPOCHI KaK  MCCIENOBATEIbCKUM HUHCTPYMEHT
NO3HaHHs, (OPMYIUPOBATH BOMPOCH], (GHUKCHPYIOIIME MPOTHBOPEYHE, TMPOOIeMY,

yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO TIO3HIIHIO,

MHEHUE;

- POBOJIUTh  CAMOCTOSITEIIHHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HUCCIEJIOBaHHE  TIO

YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMAaTHUYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO

3aBHCUMOCTEH MeXTy 00BEKTaMH, SBICHUSMH, TPOIECCAMU;

- CaMOCTOSITEJIbHO (OPMYIUPOBATH OOOOIICHHUS W BBIBOJBI IO Pe3yJbTaTaM IMPOBEAEHHOTO

HaOJTIO/ICHUS, KCCIICIOBAHMUS, OLICHUBATD JJOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U

0000IIIEHHI;

- IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIJIBUTATh MPEIOJIOKEHHS O €ro

Pa3BUTHH B HOBBIX YCIIOBHUSIX.




MP 3

Padora c undopmanueii:

- BBIBIATH JeQUUUTH WH(GOpPMAIWH, JAHHBIX, HEOOXOJMMBIX JUIsI OTBETa HA BOIMPOC U JUIA
peuieHus 3a1auu;

- BbIOMpaTh HH(pOPMAIMIO W3  HCTOYHUKOB  PA3MMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpPOBATh M HWHTEPHPETHPOBATH HMHOOPMAIMIO pPAa3UYHBIX BHAOB H  (HOpM
NIPEACTABIICHUS;

- CTPYKTYpUpPOBaTh MH(POPMAIHIO, TPEACTABIATH €€ B PasIUUHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecKy;

- OIICHMBATH HAJEKHOCTH HH(POPMAITUH IT0 CAMOCTOATEIBHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

MP 4

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUSL:

- BOCIIpUHUMATL U q)OpMYJ'II/IpOBaTI) CY)XKICHHA B COOTBCTCTBUH C YCIOBHAMU U LCISIMU
06HICHI/I5[, SAICHO, TOYHO, I'PaMOTHO BBIPpAXaThb CBOIO TOYKY 3PCHUA B YCTHBIX W IMMCbMCHHBIX
TCKCTAaX, MAaBaTb IIOJACHCHHUA II0 XOAYy PCIICHUA 3aaadyd, KOMMCHTHUPOBATH HOJ'Iy‘-I@HHI:IfI
pe3ymbTar;

- B X0Jie OOCYXIEHHs 3aJaBaTh BOIMPOCHl IO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOIEMEI,
pemaeMoffI 3aaa4M, BBICKA3bIBATh HJACH, HALICJICHHBIC HA IMOUCK PEHICHUSA, COIIOCTABJIATHL CBOH
CYXKACHHUA C CYXXKACHUAMU JPYIrux y4aCTHHKOB Jualiora, O6H3py>KI/IBaTB pasiiniue U CXOACTBO
MO3UINH, B KOPPEKTHOU (hopMe (hOpMYyITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

- HOpEACTaBJIATH PE3YIbTAaThl PEIICHUA 3aJadyd, OSKCIICPpHUMCHTA, HCCICIOBAaHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIUIEHUS C Y4YETOM 3ajad MpPEe3eHTAlud M
0COOEHHOCTEH ayTUTOPHH.

MP 5

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE 1eiCTBHUS

Camoopranuszanms:

- COCTaBIISITh IUIAH, AJITOPUTM pELIEHUs 3aJadyd, BbIOMpaTh CHOCOO pemieHus ¢ y4EToM
HMMEIOLIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pelICHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

MP 6

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

-BJIaJICTh HAaBBIKAMU ITO3HABATEIHHOW pe(dIECKCHM KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUU H
MBICIUTENBHBIX  MPOIECCOB, HMX PE3yJbTaTOB, BJIAACTh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U PE3yJIbTaTa PElIeHUs MaTeMaTUUECKOU 3a/1a4u;

-IIPEBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTUBBI B JCATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JTAHHBIX, HalWJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

-OLIEHWBATh COOTBETCTBUE pe3yabTaTa L€ M YCIOBUSM, OOBSICHATH MPUUYMHBI JOCTHUKCHUS
WIM HEJOCTHKEHHUS pe3yabTaTOB JESATENHOCTH, HAXOIUTh OIIUOKY, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

MP 7

CoBMmecTHast 1EATEIBHOCTD:

-MIOHUMAaTh ¥ HCHOJb30BATh MPEUMYILIECTBA KOMAHIHOM M MHIMBHIyalbHOH pabOTHI NpH
peleHnr Y4eOHbIX 3ajad, MPUHHUMATh IIeJIb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOW PabOThI, pacnpenensaTb BUAbI padoT, 10roBapuBaThcs, 00CYKIaTh
MpoIeCC U pe3yabTaT paboThl, 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJICH;

-y4acTBOBATh B TPYNNOBHIX (hopMax paboThl (00Cyx1eHHs, 0OMEH MHEHHI,

«MO3TOBBI€ HITYPMBD» W HWHBIE), BBINOJHATH CBOIO YacThb pabOTHl M KOOPAWHUPOBATH CBOM
JEeWCTBUS C JPYrUMHM Wie€HAMHM KOMAaH[bl, OIICHMBAaTh KaueCTBO CBOETr0 BKJIaJa B OOIIMI
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

IIpenmeTHble pe3yJbTaThl




IP 1

Yuciia ¥ BEIYMCICHUS !

- ONEpUpOBaTh TMOHATHIMHU: PALHOHAIBHOE M JCHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs H
JecATUYHas APOOb, MPOLEHTHI;

- BBITIIOJIHATH apu(METHUECKUE OTIEpAIMY C PAllHOHATBHBIMU M IEHCTBUTEIILHBIMU YHCIIAMU;

- BBINOJIHATH NPUOIMKEHHbBIE BBIUMCIICHUS, UCIIOJIB3YS MIpaBUIIa OKPYIJIEHUS, AeaTh IPUKUAKY
U OLIEHKY pe3yJbTaTa BbIYMCICHUM;

- ONEpHpOBATH MOHATHUSAMH: CTEIEHb C LEJNBIM IIOKa3aTeleM, CTaHmapTHas ¢opma 3amucH
JEWCTBUTENIFHOTO YMCIIa, KOPEHb HATYpaJbHOW CTENEHH, MCIIOJB30BaTh MOIXOMANIyI0 (Gopmy
3aMMCcy JEMCTBUTENBHBIX YNCEN JUISl pEIIeHUs IPAKTUUECKUX 3a/1a4 U IPEJCTABICHUS JaHHbIX;
-OlEepUPOBATh MOHATHUSMHU: CHHYC, KOCMHYC W TaHTE€HC MPOU3BOJIBHOTO Yyrja, MCIOJIb30BaTh
3aMMch NMPOU3BOJILHOTO yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE PYHKIINN;

-ONepUpPOBaTh MOHATUSMU: HATypaJlbHOE, LIEJI0€ YUCIIO, MCHOJB30BaTh MPHU3HAKU JEITUMOCTH
LEJIBIX YUCEI, PA3JI0KEHNUE YKCIIa Ha MPOCThIE MHOXKUTEIH JJISl pELIeHUs 3a/1a4;

-ONepUPOBATh MOHATUEM: CTENIEHD C PallMOHAJIbHBIM [T0Ka3aTEeJIeM;

OTepUPOBATh NOHATUSIMU: JOrapu(PM Ymciia, 1eCATUUHbIE U HATypaJIbHbIE JIOTapU(MBI.

[P 2 YpaBHeHUsI M HEPaABEHCTBA:
-OIEpUpOBaTh TOHATUAMM: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJO€, PalHOHAIBHOE,
HMppPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;
-BBIMOJHSTh npeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIpaKEHUH u pemarhb
TPUTOHOMETPUUYECKUE YPaBHEHUS;
-BBINIOJIHATh NPe0oOpa30BaHUs LENbIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX BBIPAKEHUH WU
pelaTb OCHOBHBIE THIIBI LIEIIBIX, PALIUOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI Y HEPABEHCTB;
-IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA JJIA PEIICHUS MAaTEeMaTH4EeCKMX 3a1ad M 3a7ad U3
pa3IUYHBIX 00JIaCTEH HAYKH U PEATbHOM JKU3HH;
-MOJEIMPOBATh peabHbIC CUTYallUH Ha SI3bIKE aareOpbl, COCTAaBIIATh BBIPAKEHUS, YPAaBHEHMS,
HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEAOBATH IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmnapara ajnreOpsl;
-IIPUMEHSTh CBOWCTBA CTENEHU IJI MpeoOpa3oBaHMs BBIPAXKEHUH, ONEPUPOBATH MOHATUSIMM:
II0OKa3aTeJIbHOEC YPAaBHEHHWE M HEPABEHCTBO, pEIIAaTh OCHOBHBIE THUIIBI IOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB;
-BBIIIOJIHATh ~ IpeoO0pa3oBaHMsl  BBIPAKEHUH, COAEpXKalIMX JIOrapu@Mmbl, OINEPUPOBATH
NOHATUAMU: JIOTapu(MUUYECKOE YpaBHEHHWE M HEPAaBEHCTBO, pellaTb OCHOBHBbIE THIIbI
Jorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB;
-HaXOJIUTh PELIECHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
-OIEpUPOBATh TMOHATUSAMU: CUCTEMA JIMHEMHBIX ypaBHEHUH U €€ pEIlIeHUE, MCIOIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIs PELLEHUS MPAaKTUYECKUX 3a/1a4;
HaxOJUTh PEIICHHUsS MNPOCTEHIINX CHUCTEM M COBOKYNHOCTEW DAallMOHAIBHBIX ypaBHEHUH H
HEPABEHCTB;
-MOJETIMPOBATh peajbHble CUTYallUH Ha sI3bIKe aareOpbl, COCTaBIIATh BBIPAKEHUS, YpaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI [0 YCIOBHUIO 3a/ladd, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BAHUEM aIlliapara ajareopsl.

IIP 3 OyHKIUHN U TpadUKH:

-ONepUpOBaTh MOHATHAMM: (YHKIUS, cOcoObl 3a1aHus (DYHKIMH, 00JacTh ONpEIeTeHUS U
MHO>KECTBO 3HauUeHUH PyHKIMHU, TpapuK QYHKIIUHU, B3aUMHO 0OpaTHbIe (PyHKINU;
-ONEepUPOBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIMH (PYHKIHH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA,;




-HMCII0JIb30BaTh IpaduKu GYHKIUH U pelIeHHs ypaBHEHUH;

-CTPOUTh M YUTaTh TpapuUKH JTHUHEWHOW (YHKIUHU, KBAJPATHUYHOW (YHKUIWHU, CTEHICHHOU
(YHKIMU C LIETBIM ITOKa3aTeleM;

-HCIIOJIb30BaTh Tpaduku (GYHKIUH Ui HCCIEAOBAaHUS IPOLECCOB M 3aBHCUMOCTEH IpH
peleHnn 3af1a4d U3 APYyruxX Y4eOHBIX MPEAMETOB M PEANbHOW KHU3HH, BBIpaXaTh (HOpMylIaMu
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

-ONEepUPOBATh MOHATUSAMH: TEPUOJHUECKast QYHKIIHS, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKA OKCTpeMyMa (YyHKIUH, HauOoJibllee W HAaWMEHbIIee 3HA4YCHHA (YHKIUH Ha
MIPOMEKYTKE, UCTIOIB30BATh UX JUIS UCCIIEAOBAaHUS (PYHKIMH, 3aJaHHOH IrpadukoMm;
-ONePUPOBATH MOHATUSMHU: rpaduKu MOKa3aTeIbHOM, JOTapuPMHUIECKON |
TPUTOHOMETPHUUYECKHX (PYHKINH, N300pakaTh UX HA KOOPAWHATHOH TNIOCKOCTH U UCTIOJIB30BaTh
IUTSL pEIIeHNsT ypPaBHEHUH M HEPABEHCTB;

-u300pakaTb Ha  KOOPAMHATHON  IUIOCKOCTH  IpauKH  JIMHEHHBIX  YpaBHEHUH U
WCTIONIH30BATh UX JIJISl PEIICHUS] CHCTEMBI INHEWHBIX YpaBHEHUH;

-HCIIOJIb30BaTh rpadpuku PYHKIHA JUTS MCCIETOBAHUS MPOIECCOB M 3aBUCHMOCTEH W3 PYTrUX
YUeOHBIX AUCITUTUINH.

I1P 4

Hauana maTemMatnueckoro anaimsa:

-OTIepUPOBATH MOHATHSAMHU:  TOCIEIOBATEIHHOCTh, apuPMETHICCKAS u reoMeTpruUecKast
MIPOTPECCHUH;

-OMEepUPOBATh TOHATHUAMU: OCCKOHEYHO YOBIBAIOIIAs TEOMETPUYECKass MPOTPEecCHs, CyMMa
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUUECKOM MPOTPECCUH;

3a/1aBaTh MOCIEA0BATEIBLHOCTH PA3IUNYHBIMU CIOCO0aMU;

-MCIIOJIb30BaTh CBOMCTBA MOCJEAOBATEIBHOCTEN M MPOTPECCHl ISl PEIICHUS] PeaIbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa,

-OMepUpPOBaTh MOHATHSAMH: HEnpepbiBHAs (YHKIUS, MPOU3BOJHAS (PYHKIMHU, HCIOJIb30BAThH
reoMeTpUUECKU U GU3NYECKUI CMBICI IPOU3BOIHOM [T pelIeHUs 3a/1a4;

-HaXOJUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (QYHKIHUI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUA;

-MCMOJIb30BaTh MPOU3BOAHYIO Ui UCCIe0BaHUs (YHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
MPUMEHSTH PE3yJAbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB;

-MCIOJIb30BAaTh MIPOU3BOIHYIO TUIS HaXO0KJICHUS HAWIYUIIero pelieHus B
MIPUKJIAIHBIX, B TOM YHCIIE COIUATBHO-IKOHOMUYECKHX, 3aauax;

-OlepUpOBaTh MOHATHUSIMU: TEpBOOOpa3HAss W UHTErpal, MOHHUMATh TE€OMETPHYECKUA H
(bu3nuecKuil CMBICT HHTETPAIa;

-HaXOJUTh MEPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN, BBIYUCISATH HWHTErpai rno ¢hopmyne
Hrrorona—JleliOnmiia;

-pemaTth MPUKIAAHBIE 33Ja4d, B TOM YHCJIE COIMAILHO-DKOHOMHYECKOTO U (U3NYECKOTO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO aHAIN3A.

IIP 5

MHoOXecTBa U JIOTHKA:

-OIICpHUPOBATH TMOHATHAMH: MHOXCCTBO, OIICpallul HaJd MHOXKCCTBAMH; HCIIOJIb30BaATb
TeOpeTI/IKO'MHO)I(eCTBeHHHﬁ arrapar i OImucannsd peajlbHbIX

IIpoOLECCOB U HBHCHHﬁ, IIpU pCHICHUU 3a/1a4 U3 JPYTUX y‘-Ie6HLIX NpEeaAMCTOB;

-OIICPpHUPOBATH NOHATUAMMU: ONIPCACIICHUC, TCOPEMA, CICACTBUEC, TOKA3aTCIILCTBO.




oIrocC C1io

Kon HaunmeHoBaHMe pe3ysbTaTa
KOMIIeTeHI[UH
O0mme KoMIneTeHIUH

OK 01 Bribupats ciocoOsI penienus 3a1a4d npoQecCHOHANTBHOM e TeTbHOCTH
MPUMEHUTENIBHO K Pa3JIMUYHbIM KOHTEKCTaM.

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MTOMCKA, aHAIW3a U MHTEpIIpeTalMi HHGOpMaLuu U
WHOOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIS  BBIOJNHEHHS 33434  NPO(eCcCHOHATBHOM
JeSITEIbHOCTH.

OK 03. [1nanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MpeANPUHUMATENBCKYIO JESTEIbHOCTh B MPO(ecCHOHaNbHON cdepe, UCTI0Nb30BaTh 3HAHUS
10 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 04. O¢ddexTrBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 05. OcymiecTBidATh YCTHYIO M NHCbMEHHYHDO KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMATBHOTO U KyJIbTYPHOTO KOHTEKCTA

OK 06. [IposiBIATE IpakIaHCKO-NIATPUOTHYECKYI0 TO3ULHUI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPATUIMOHHBIX OOIIEYETOBEUYECKUX I[EHHOCTEH, B TOM YHCIE C
y4e€TOM TapMOHHU3AINHA MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUN, MPUMEHSTh
CTaHJapThl aHTUKOPPYIIIMOHHOTO TIOBEJICHUSI.

OK 07. CopeiicTBOBAaTh COXPAaHEHHUIO OKpYXKaIoLIEH cpelbl , pecypcocOepexeHHIo, MPUMEHSTh
3HaHUs 00 M3MEHEHWW KIIMMaTa, MPUHIIUIBI OCPEXITMBOTO TPOU3BOJACTBA, dPPEKTUBHO
JIEMCTBOBATh B YPE3BbIYAWHBIX CUTYAIUAX.

OK 08. Hcnonws3oBath cpeAcTBa (GU3MUECKON KYIBTYPHI IS COXPAHEHHS M YKPETUICHHS 3I0POBbS
B Mpolecce MpopecCHOHANBHON AEATEIbHOCTH M TMOJJIEp>KaHus HEOOXOAMMOIO YPOBHS
(bu3nyecKoi MoAroTOBIEHHOCTH.

OK 09. [Tonwp3oBaTbes MpodeccHOHATBEHON JOKYMEHTAIMEeH Ha TOCYIapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

IIpodeccnonanbHbIe KOMIIETEHIUHT

I[K 1.1 [IpoextupoBaTh mpoliecc OOy4YeHHS Ha OCHOBE (enepalbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAaHAAPTOB, MPUMEPHBIX OCHOBHBIX 00pa30BaTENbHBIX MPOTpamMM
HaYyalbHOTO 00IIero 06pa3oBaHusl.

K 1.2 OpranuzoBath mporiecc 0OydeHUs: OOy4aroluXcs B COOTBETCTBUU C CaHUTAPHBIMH
HOPMaMH U TpaBUIIAMHU.

K 1.3 KoHTponupoBaTh U KOPPEKTUPOBATH MPOIECC OOYYECHHsI, OLICHUBATh PE3yabTaT 0OyueHUs
oOyJaromuxcs.

IIK 1.4 AHanm3upoBaTh MPOLECC U PE3YIbTaThl 00y4eHUS 00YUArOLTUXCS.

IIK 1.5 BeiOupate u paszpabaTbiBaTh yueOHO-MeToAMYEeCKHE MaTepuainbl Ha ocHoBe PI'OC u
MPUMEPHBIX 00pa30BaTeNBbHBIX MIPOrPaMM C Y4€TOM THIIa 00pa3oBaTeIbHON OpraHu3aluy,
0COOEHHOCTEH KJ1acca/TPyIIIbl U OTACIBHBIX 00yUarOIHXCSl.

IIK 1.6 CucrteMaTu3npoBaTh U OLICHUBATh ME€AArOrMUYECKUM OMBIT U 00pa3oBaTeIbHbIE TEXHOJIOT U
B 00JIaCTH HAYaJIBHOTO 00IIEro 00pa3oBaHusl ¢ MO3UIUU YIPPEKTUBHOCTH UX MPUMEHEHHS B
nporecce 00y4eHusl.

IK 1.7 BricTpanBath TpaeKTOpHIO MPO(ECcCHOHANBHOTO poCcTa HAa OCHOBE PE3YJIbTAaTOB aHaIHM3a

nponecca o6yqu1/1;1 n caMoOaHaJin3a ACATCIIbHOCTH.




3. CTpykTypa M cojep:kaHue 0011e00pa30BaTeIbHON TUCHUILIMHBI

3.1. O0beM AUCUMIIMHBI U BUbI Y4eOHOI padoThl

Bun y4eOHoii padoThI Oobvem 6 uacax*
O6bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCIUTIIUHBI 196
B T.4.

OcHOBHOE coep:kaHue 152
BT. 4.

TeopeTHYecKoe 00ydeHue 100
MPaKTUYECKHUE 3aHITHUS 52
IlpodeccuonabHO-OpHEHTHPOBAHHOE CO/iepKaHue (Coaep:KaHne MPHKJIATHOTO MOTYJIs) 20
BT. 4.:

TeopeTHYecKoe 00y4ueHue 2
NpPaKTUYECKUE 3aHATUSA 18
Kouncyabranun 12
IMpomeskyTouHasi aTrecTaius (3K3aMeH) 12




3.2. TeMaTnyecKHii IJIaH | coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue pa3jiesioB u Conep:xanue y4eOHOro MatepraJia (OCHOBHOE H IPO(eCCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem DopMHupyeMble
TeM J1a0opaToOpHbIe U MPAKTHYECKHE 3AHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHHU) 4aCcoB KOMIIETCHIM U
1 2 3 4
OcHoBHoOE coiep:kaHue
Pa3nen 1. IloBTopeHue Kypca MaTeMaTHKH OCHOBHOI IIKOJIBI 14
Tema 1.1 ConepxaHue y4eOHOTO MaTepHrasa
Lenp u 3anaun MaTeMaTHKU IpH | Ba3oBbie 3HAHKSA M YMEHUSI [0 MATEMATHKE B MPOGECCHOHATBHON U B MOBCEAHEBHOM JICATENLHOCTH.
OCBOCHMH CIICINAJIBHOCTH Kom6unnpoBaHHOe 3aHATHE 2
Tema 1.2 ConepxaHue y4eOHOTO MaTepHrasa
Uucna v BEIYUCIIECHHSI. JlelicTBUS HaJ MOJOKUTENBHBIMU U OTPHIIATEIHHBIMU YUCIaMH, OOBIKHOBEHHBIMU M JE€CATUYHBIMU
Bripakenus u npeobpa3oBanHus | apoOsamu. J[eWCTBHSA CO CTENEHAMH, HOPMYJIbI COKPAIIEHHOTO YMHOKEHHUSL.
KomOuHMpOBaHHOE 3aHATHE 2
Tema 1.3. IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/lepKaHue (Coaep:KaHne MPHKIATHOT0 MOTYJIs)
['eomeTpus Ha IIOCKOCTH Buzbl minockux GUryp u Ux Iiomams.
[IpakTHKO-OpHEHTHPOBAHHBIE 331241 B Kypce T€OMETPHH Ha IIOCKOCTH 2 OK-01, OK-02, OK-
IIpaktuyeckoe 3ansrTue 03, OK-04, OK-05,
Tewmsr 1.4 -1.5 Conepxanue yueOHOTO MaTepHaja OK-06, OK-07
[IpoLieHTHBIE BEIYMCIIEHHUSL. HetvictBust Haj nporieHTamu. CliokHble MpoueHThl. JIMHelHble, KBaIpaTHbIE, APOOHO-TUHEHHbIC [1IK-1.4
VYpaBHeHHA M HEPABEHCTBA | ypaBHEHHs U HepaBeHCTBA. CIIOCOOBI PelIeHHs CHCTEM JIMHEWHBIX YPaBHEHUI. 4
Cucrembl YpaBHEHUM U | IIpakTuueckue 3aHATHSL
HEpPaBEHCTB
Tewmsr 1.6. Conepxanue yu4eOHOTO MaTepHaja 6
CrnocoObI penenns TMHERHbIX [onstue ompenenutens Matpuisl. Onpenenurenu 2-ro u 3-ro nopsaka. Metox Kpamepa. Perenne
YpaBHEHHUH JIMHEVHBIX YpPaBHEHUI C TIOMOILBIO Olpenenureneii, merogoM ["aycca.
KombOuampoBaHHbIE 3aHATHS
Tema 1.7 Conepxanne yaeOHOTO MaTepHaa
BxonHoi#l KOHTpOIB Brrancnenns u npeoOpa3oBaHus. Y paBHEHHUS U HEPABEHCTBA. | eoMeTpHs Ha TIOCKOCTH
KourponbHas pabora 2
Pazpnen 2. Crenenu u kopHu. CTeneHHas, nokasarejibHasi ¥ Jjorapupmudeckasi yHKIUA 32
Tema 2.1 Conepxanne ya4eOHOTO MaTepHaa 4 OK-01, OK-02, OK-
Crenennas ynkius, ee TToHATHE KOpHS N-Oif CTENEHH W3 AeHCTBUTENbHOro umcia. MyEKImm y = V/X HX cBoifcTBa M 03, OK-04, OK-05,
cBo¥icTBa U TpaduKu rpaduku. CBOWCTBA KOPHS N-0# cTenenu. [ paduku creneH ol GpyHKINHI OK-07
KomOuHupoBanHoe 3aHsiTHE 1K-1.7
Tema 2.2 Coneprkanue y4eOHOro MaTepuaia 2




BeipaxeHus ¢ KOpHAMU n-oi
crerieHd. CBOMCTBA CTETICHH.

[Ipeobpa3oBaHne WpPpanMOHAIBHBIX BBIPAKEHUH.
JIEUCTBUTEIBHBIM I0KA3aTEIAMU

CBolicTBa CTENEHU C PALUOHAIBHBIM U

HpaKTPI‘leCKOC 3aHATHC.

Tema 2.3 ConepxaHnue y4eOHOTO MaTepHaa 2
[onsiTue crenenu c ar00bIM PaBHOCHJIBHOCTh UppAIMOHANBHBIX YPaBHEHHH W HEpaBeHCTB. MeTOoibl UX pelleHHs. PerieHue
palHOHATBHBIM TTOKA3aTENIEM. UpPPalMOHATIBHBIX YPABHEHUI U HEPaBEHCTB
KoMb6uHupoBaHHOE 3aHATHE
Tema 2.4 ConepxaHnue ydeOHOTO MaTepHraa 2
INokazatenbHas ¢yHkuus, ee | CremneHs ¢ NPOM3BOJILHBIM JCHCTBUTENLHBIM MoKa3ateneM. OnpejiesieHre noKa3aTeabHoON (yHKINH,
CBO¥icTBa ee cBoiictBa M rpaduk. 3HAKOMCTBO C NpPUMEHEHHEM MOKa3aTelabHOH (yHKIMK. Perienune
MOKA3aTeIbHBIX YPaBHEHUH (HYHKIIMOHATBHO-TPAPUIECCKUM METOIOM
KomMb6uHupoBaHHOE 3aHATHE
Tema 2.5-2.8 ConeprkaHue yaeOHOTO MaTepHraia
Pemienre mokasatenbHbIX PemieHne noka3aTenbHbIX YPaBHEHUH METOAOM YpaBHMBAaHMs IIOKAa3aTelel, METONOM BBEACHUS 12
YPaBHEHHI ¥ HEPABCHCTB, HOBOW TIEPEMEHHOW, (YHKIIMOHAIBbHO-TpaUUecKMM MeETOJoM. PelleHHe MoKa3aTeabHBIX
CucreMBbl TOKa3aTeIbHBIX HEPABEHCTB
YPaBHCHHH M HEPABEHCTB [pakTrueckue 3aHATHS.
Tema 2.9 ConeprkaHue yaeOHOTO MaTepHrasa 2
Jlorapudm uncna. Jecsatudnsiid | Jlorapudm yncia. JleCATUYHBIA U HATYPAJIbHBIN JOrapu(MBl, YUCIIO €
U HaTypaibHbIH Jorapumbl, | KOMOMHHPOBAHHOE 3aHATHE
YHCIIO e. CaoiicTBa
norapu)MoB. Oneparust
norapu()MUpOBaHHS
Tema 2.10. ConeprxaHue yaeOHOTO MaTepHraia 2
Brruncnenue orapugmos. Jlorapupmuueckast QyHKIHS U €€ CBOUCTBA
Jlorapupmuueckas GpyHkuus, ee | IIpakTudecKue 3aHATHSI
CBOWCTBA
Tema 2.11. CoiictBa ConepkaHue yaeOHOTO MaTepraia 2
noraprpmoB. Oneparius Caoiictsa sorapudmos. Onepanus jtorapuMUpOBaHKs
JorapuMUpoBaHUs KoMOMHUPOBAHHOE 3aHATHE
Tema 2.12 Jlorapudmuueckue | Comepkanue yueOHOro MaTepuaa 2
YPpaBHCHUA. [onsTne morapudpmudeckoro ypaBHeHus. Orepaiiust noTeHIupoBadnsi. OCHOBHBIC METO/Ia PEIICHHS
JorapuMHYECKHX ypaBHEHHI
KoMOuHHpOBaHHOE 3aHATHE
Tema 2.13-2.14 Coneprkanne yaeOHOTO MaTepraia 4

Pemenne norapupmmgecknx

Tpu OCHOBHBIX MeTOJa pelIeHUs JOrapu()MUUECKUX YpaBHEHHH: (yHKIMOHATBbHO-TpaQHIECKUH,




YpaBHEHHI 1 HEPaBEHCTB.
CucreMsl TorapupMIUIecKux

METOJl MOTEHIMPOBaHMs, METOJ BBEACHWs HOBOW IepeMeHHOH. Jlorapudmuueckne HepaBeHCTBA.
ANTOpUTM pemIeHus] CUCTEMBbl ypaBHEHWI. PaBHOCHMIBHOCTH Jorapu()MUUYECKHX YypaBHEHHH U

YpaBHEHUIA HEPaBEHCTB
[pakTuyeckue 3aHATHS

Tema 2.15 IIpodeccrnonanbHO-OPHEHTHPOBAHHOE CO/lepkaHue (CoaepKaHue PHUKJIATHOT0 MOLYJIs) 2
Jloraputmsl B ipupoe U [pumenenue norapudma. Jlorapudpmuueckas cnupaib B npupoje. Ee MaTeMaTH4eckue CBOHCTBA
TEXHUKE [pakTryeckoe 3aHATHE
Tema 2.16 ConepxaHnue ydeOHOTO MaTepHraa 2
Pemenune 3anauy. Jlorapudmsl | Jlorapudmudeckas ¢pyukiums. CTerneHHas, rokasareibHas 1 JjorapupMudeckas §yHKII
Jlorapudmudeckast GyHKInS Konrponbhas padora

Pa3znen 3. OcHoBbI TpUroHoMeTpun. Tpuronomerpnyeckune GpyHKIUH 22
Tema 3.1-3.8 ConepxaHue y4eOHOTO MaTepHrasa
Tpuronomerpuueckne GyHkuun | Paguandas mepa yria. [ToBOpOT TOUKM BOKPYT Hayajia Koopaunat. OnpeneneHue CuHyca, KOCHHYCa, 16
NPOM3BOIBHOIO  yIjia, 4YHCIA. | TAHTEHCA M KOTAHTeHca. 3HAKH CHHYCAa, KOCHHYyCa, TaHTCHCa WM KOTAHTeHCAa [0 YETBEPTSM.
Paguannas m rpamycHas Mepa | 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHTEHCOM M KOTAHTE€HCOM OMHOTO M TOTO K€ YIJia.
yrna.  OCHOBHblE  TPUIrOHO- | TpuroHomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC M KOTAHTCHC YTJIOB 0 U - 0. DOopMyIibI
METpUYECKHUE TOXIECTBA. | npuBeAeHUs. CymMMa W pa3HOCTh cuHycoB. CymMMa M Pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
@opmynsl npusenenud. CuHyc, | aBoiiHoro yria. PopMmyisl MOJOBHHHOTO yriia. IIpeoOpa3oBaHuss CYMMBI TPHTOHOMETPHUIECKHX
KOCHHYC, TaHI€HC CyMMbl M | (DyHKIMH B IPOM3BENCHUE M MPOU3BEICHHUSA B CyMMy. BhIpaskeHue TpUroHOMeTpHUYecKuX (GyHKIMN
Pa3HOCTHU JBYX YIJIOB Yyepe3 TAHTeHC IONOBMHHOIO apryMeHTa. IlpeoOpa3oBaHMS NPOCTEHIIMX TPUTOHOMETPHYECKUX
CuHyc M KOCMHYC [JBOHMHOro | BeipaxkeHuit. OOmacTh ompenencHHs W MHOXKECTBO 3Ha4deHWi (yHkimil. YETHOCT, HEUETHOCTH,
yria. @opMynsl NOJOBHHHOIO | mepuoanvHocTh GyHKiui. CrocoOsl 3ananus ¢pyHkuuii .CBoiicTBa 1 rpaduku QYHKIUH y = COS X,
yraa. @yHKIUM, UX CBOMCTBA M | Y =Sin X, Y =tg X, Y = ctg x. Cxxatue u pacTspkeHne rpahuKoB TPUTOHOMETPHUIECKUX ()YHKITHIA. OK-01, OK-02, OK-
rpapukn  CriocoObl  3amaHus | [IpeoOpasoBanue Ipa)MKOB TPUTOHOMETPHYECKHX (yHKIMM. OOpaTHbe TPUTOHOMETPHYECKUE 03, OK-04, OK-05,
GyHKIHA. IIpeobpazoBanue | pyukiwun. X cBoiicTBa U rpaduku OK-06, OK-07
rpaduKoB TPUrOHOMETPHYECKHX | KOMOMHHPOBAaHHOE 3aHATHE I1K-1.7
GyHKIHA. OOpartHble
TPUTOHOMETPUYECKUE (HDYHKIIUH
Tema 3.9-3.10 Coneprkanne yaeOHOTO MaTepraia 4
TpuronoMerpuyeckue VYpaBHeHHEe cos X = a. YpaBHeHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemrenme
YPaBHEHUS W  HEPABEHCTBA. | TPUTOHOMETPUUYECKUX YPaBHEHHI OCHOBHBIX THIIOB: MPOCTEHIIME TPUTOHOMETPUYECKUE YPABHEHUS,
CucTeMBl TPMIOHOMETPHYECKHX | CBOMSIIUECS K KBAJPATHBIM, PELIACMBIC Pa3IOKEHHEM HA MHOXHTEIH, OJHOPOIHBIC.
YpaBHEHHH. IIpocreiiniyie TPUrOHOMETPUYECKUE HEPABEHCTBA

IIpakTuyeckue 3aHATHS.

Tema 3.11 Coneprkanue y4eOHOro MaTepuaia 2
Pemenue 3aja4. OCHOBHI | [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIpOKCHHH. PelieHne TpUroHOMETpHYECKHX YPaBHEHUH H
TPUTOHOMETPHH. HEPaBEHCTB B TOM YHCIIE C HCIIOJIb30BaHNEM CBOMCTB (DYHKIIU.




Tpuronomerpuyeckne GyHKINH | Konrponbnas pabora

Paznen 4. Ilpsimble U I10CKOCTH B MpocTpaHcTBe. KoopauHATHI M BEKTOPHI B MPOCTPAHCTBE 20

Tewmsr 4.1-4.4 Conepxanne y4eOHOTO MaTepHaa 8
[onsiTus crepeomerpuu. [Ipenmer crepeomerpun. OcHOBHBIE MOHATUS (TOYKa, TMpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO).
Pacnionoxxenue npsMbIX 1 OcHOBHBIE aKCHOMBI crepeoMmerpud. Ilepecekaromuecs, napaielbHble M CKPEIIMBAIOIIAECS
rtockocreit. [TapamiensHocTh npsiMble. [Ipu3HaK U CBOMCTBO CKpeIIMBAIOIIMXCS NPSAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
IPsAMBIX, IPSAMOM U IIIOCKOCTH, | [lapasuienbHsle mpsMas U Iiockocts. Onpenenenue. IIpusnak. CBolicTBa (C JI0Ka3aTEIbCTBOM).
ITOCKOCTEH. [Mapamiensusie wiockoctu. Omnpenenenue. [Tpuznak. ColictBa (c mokazarenscTBoM). Terpasap u
INeprnenauKyaIpHOCTE NPAMBIX, | ero anmeMmeHTsl. [lapamnenenumnenq u ero sneMeHThl. CBOMCTBA MPOTHUBOMOJOXKHBIX TpaHed W
MPSIMOM U TUIOCKOCTH, nuaroHaned mnapamenenunena. Iloctpoenue cedenuii. Pemenuwe 3amaud. [lepnenaukynspHble
mwiockocreil. Teopema o Tpex npsMbIE. [MapannenbHple  mpsiMble,  NMEPHEHAWKYJISIPHBIE K IUIOCKOCTH. [Mpuznax
NepIeHANKYJIsIpax HEPIEeHANKYISIPHOCTH TPSAMOM M TIocKocTH. JlokazaTtenbcTBo. [lepneHAMKYISIp M HaKJIOHHAS.

[MeprienuKyssipHbIe I0CKOCTH. [IpU3HAK MEPIEHANKYIISPHOCTH TIOCKOCTel. [loka3aTeabCTBO.

PaccrosiHust B mpoctpaHcTBe. Teopema o Tpex HeprneHauKyisipax. Jloka3arenbcrBo. YTron Mexmy

IIPSIMOM U TUIOCKOCTBIO. YTOJI MEXY IIJIOCKOCTSIMU

KomOuHMpoBaHHOE 3aHsTHE
Tema 4.5. IIpodecconaIbHO-OPHEHTHPOBAHHOE CoepkaHue (Colep:KaHne MPUKIaTHOT0 MOXY.Is)
[TapannenbHsle, AKCHOMBI ~ cTepeoMeTpHH. PacmonokeHue TpsAMBIX W IDIOCKOCTEH B IPOCTPAHCTBE.
NEpIEHANKYJIISIPHBIE, [epnieHAMKYISIPHOCTD U NAPaJLIEIbHOCTD NPSAMBIX U IIOCKOCTeH. CKpeInBaronuecs: npsMole
CKPCIMBAIOIIUECS TPAMBIC IIpakTHyeckoe 3aHsTHE 2
Tema 4.6-4.8 ConeprkaHue yueOHOro MaTepraia
Koopaunatel B mpocrpaHcTBe. | JlekapTOBBI KOOPAWHATHI B TIPOCTpaHCTBE. [IpocTeiinve 3a1aun B KOOpAUHATAX. PaccTosHe MeX Iy
Paccrosnne  mMexay — OByMs | IByMsS TOYKAaMH, KOOPIAMHATHI CEpeNUHBI OTpe3ka. BekTopel B mpocTpaHcTBe. ClioXkeHHE H 6
TOYKAMH. BexTops! B | BBIYMTAaHUE BEKTOPOB. YMHO)KEHHME BeKTopa Ha uucio. Kommianapuele BekTopbl. CkalsipHOE
IIPOCTPAHCTBE. MIPOU3BEICHIE BEKTOPOB. Pa3iiojkeHne BEKTOpa MO TpeM HEKOMIUIaHapHBIM BekTopaM. KoopauHater
VYron MEXKIY  BEKTOPaMH. | BEKTOPA, CKAISPHOE MPOU3BEAICHIE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKY BEKTOPAMH, YIOJI MEXKIY
CkassipHOE NIPOM3BEJICHUE | MPSMON W IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH. YPaBHEHHE IUIOCKOCTH. [ eomerpudeckuit
BEKTOPOB CMBICIT OTIPEEIUTENS 2X2

KombunmnpoBanHoe 3anaTue
Tema 4.9 IIpodeccronaILHO-OPHEHTHPOBAHHOE COep:KaHNe (coiep:KaHue MPHUKIATHOT0 MOAY.JIs) 2
IIpakTuKO-OpHEHTHPOBAHHBIE KoopaunaTtHast mnockocts. Beluncienne paccTosHAN U TUIOMIAeH Ha IIIOCKOCTH. KonnuecTBeHHbIE
3aJadyd  Ha  KOOPAMHATHOM | pacuers
IIJIOCKOCTH IIpakTHyeckoe 3aHsATHE
Tema 4.10 ConeprkaHue y4eOHOrO MaTepraia 2

Pemenne 3anau. Koopaunats! u
BEKTOPbI

Pemenne 3ajaad. HpﬂMBIe 1 IIJIOCKOCTH B IPOCTPAHCTBE CerIIII/IBaIOIIII/ICCFI KOOp,Z[I/IHaTLI " BCKTOPHI.

Konrponsnas pabora

OK-01, OK-03, OK-
04, OK-07
I1K-1.4




Paznen 5. IlpousBognasi u nepBoodpasnas GyHKINH, ee IPUMeHEHHE
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Tema 5.1-5.7 Coneprkanue yaeOHOTO MaTepHraia
TTousiTue MPOM3BOAHOU. | OmnpenefieHne YHCIOBOM IMOCIEAOBATEIbHOCTH M CIOCOObI ee 3amanus. CBOMCTBA YHCIIOBBIX
Dopmybl u npaBwia | mociefoBaTenbHocTell. OmnpeneneHue mpefena IOCIEAOBATENbHOCTU. BpluncieHue mpenenos
muddepennupopanus. Ilonstue | mocnemosarenbHocTed. Ilpemen ¢yHkiuu Ha GeckoneyHocTd. I[lpemen (YHKIUH B TOYKE. 14
o HenpepelBHOCTH  GyHKIMH. | [pupamenue aprymenta. [Ipupainenue QyHKIUH. 3a1auu, IPUBOIAIIKE K MOHITHIO IPOM3BOIHOM.
Merton uHTEPBasoB. | OmpeneneHue MPOU3BOJHONW. AJNTOPUTM OTHICKaHHsI pou3BoaHOH Dopmyisl muddepeHurpoBanus.
I'eomerpuueckuit 1 Gusndeckuit | INpasuna muddepenumposanus. Ilonsitie HempepbiBHOM (QyHKiME. CBOHCTBA HENPEPHIBHOM
CMBICT NpOU3BOIHOM | GyHKIMH. CBSI3b MEXIY HEMPEPHIBHOCTHIO U MU PEepEeHIUPYEMOCThIO0 (HYHKIIUH B TOUKE. AJNTOPHTM
MOHOTOHHOCTh GYHKIMH. | pemieHnsi HEPaBEHCTB METOJOM HHTEPBAIOB. [ €OMETPUUECKHI CMBICI MPOU3BOAHON (DyHKIUHM —
Touku JKCTpeMyMa. | yrinoBod kKoddduimeHT kacatenbHOW K rpaduKy (yHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOW K
Uccnemopanue  QyHkumid U | rpaduky QyHKIMH. AITOPUTM COCTaBJIEHWS YPABHEHHS KacaTelbHOM K rpaduky dyHkuud y=f(x).
NOCTpPOEHHUE IPadHKOB. ['eomerpuyeckuii
KomOuHMpOBaHHBIC 3aHATHS
Tema 5.8-5.10 ConeprkaHue yaeOHOTO MaTepHraia 6
Haxoxnenne HanOombmiero u | HaxokjeHhe HAWOOJBIIEr0 W HAMMEHBIIErO 3HAUeHWH (YHKIHMH, [OCTpoeHHe TrpadUuKoB
HalMEHbIIETO 3HQYECHUH | MHOTOYIEHOB C MCIIOIb30BAHUEM alllapaTa MaTeMaTHYECKOro aHAIN3a
GyHKumii. IMoctpoenne | TpakTuueckoe 3aHATHE
rpa¢MKoB ~ MHOTOYWIEHOB  C
HCTIONIb30BaHUEM amnmapara
MaTEMaTH4eCKOro aHaJIN3a
Tema 5.11 IIpodeccrnonaILHO-OPHEHTHPOBAHHOE COeP:KaHNUe (CoiepKaHNe MPHUKIATHOTO MOMYJIs) 2
Haxoxnenne OINITUMAJIBHOTO
Hawumensbiiee u HanOomblliee 3HaUCHHE (YHKIIUA
pe3ynbTrara c MIOMOIIIBIO
NPOM3BONHON B MpakTHyeckux | |IPAKTHUECKOE 3aHsiTHE
3amadax
Tema 5.12 Conepxanne yq4eOHOTO MaTepHaa
[MepBooOpasHas GyHKIHH. 3agaya 0 BOCCTAHOBJIICHMH 3aKOHA JBIUKCHUS TI0 M3BECTHOM CKOpoCTH. IIOHATHE MHTErpHpOBaHUS.
[IpaBuna WX HAXOXKICHUS. O3HakOMIICHHE C TOHATHEM HMHTerpaiia u nepBoodpazuoit s (yHkimu y=f(x). Pemenue 3amau Ha
CBSI3b TIEPBOOOpa3HON M €€ MPOM3BOJHOM, BBIYHCICHHE IIEPBOOOPA3HOM IS MAaHHOW ()YHKIIHH.
Tabnmuma ¢opMyn I HaXOXACHHS TepBOOOpa3HBIX. VI3yueHWe TmpaBWia BBIYUCICHUS
epBOOOPA3HON
KombunmpoBanHoe 3aHATHE
Tema 5.13 3amaunm na cBs3p | Comepkanue yueOHOrO MaTepuaa 2

TIepBOOOPA3HOM u ee

I/I3yquI/Ie paBuJia BBIYUCIICHUSA HepB006p33HOI>’I. Pemenue 3aJa4 Ha HAXO0XIACHUC HepB006p33HBIX.

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




IIPOU3BOIHOM, BBIYHCIICHHE
MepBOOOpa3HON Il JaHHOM
byHKIUN.

HpaKTPI‘lCCKOC 3aHATHC

Tema 5.14-5.16

[Tnomaab KpUBOIUHENHHOM
Tpanenuu. HeonpeneneHHslii u
ONpeJIeNICHHBIN UHTErpaJbl.

Cozepxanue yueOHOTO MaTepuana

3ajauy, MOPUBOIAIIME K MOHATHIO ONPEAETIEHHOIrO MHTErpaja — O BBIYMCICHUM IUIOIIAIN
KpUBOJIMHENHON Tpameuuu, O TIepeMelleHud Toukd. IloHATHE ompenenéHHOro HHTerpania.
l'eomerpuueckuii u (QuU3MYECKUN CMBICT OmpenesieHHoro uHTerpana. ®opmyna HproroHa—

I'eomeTpuueckuii cMbICH Jletionnna IloHATHE HEONpENeNeHHOTO | OIpPENENIeHHOro HMHTerpaya. ['eoMeTpuyeckuil CMBICI 6
OIpEe/IEJICHHOr0 MHTErpasia ONpe/IeNIEHHOr 0 HHTEerpaa

KomOnHupoBaHHOE 3aHsTHE
Tema 5.17-5.18 | TIpodeccHoHAILHO-OPHEHTHPOBAHHOE COlepKaHue (ColepKaHie NPUKJIATHOT0 MOIYJIs)
I'eomeTpuueckuit CMBICH | ["eoMeTpHUYCCKHIA CMBICI OnpenesieHHoro uarerpana. ®opmyna HetoroHa - JleiOHuIIa.
ONPEACIIEHHOTO UHTCIpallad. | Pemenue 3a7a4y Ha MPUMEHEHUE HHTErpajia s BEIYUCICHUS (PU3NISCKUX BEJIMYUH U IUTONIaAeH
Dopmyna Hetorona " | IpakTHyeckoe 3aHATHE 4
JletiOHua.
Pemenue 3aga4 Ha TpUMEHEHUE
HHTETpajia JJIA BBIYUCIICHUA
¢busnueckux BEJINYUH u
I OIEN(S7]
Tema 5.19 Conepxanue yueOHOTO MaTepHaja
Pemenue 3agay. IIpoussomnas | IlepBooOpasnas ¢yskimu. [IpaBuina HaxoxaeHus nepoodpasubix. Ee npumenenue
M TIepBOoOOpasHas GyHKIMH KourponbHas padora 2

Pa3znes 6. MHOrorpaHHHUKH M TeJia BpaleHust 28
Tema 6.1-6.3 ConepxaHue yaeOHOTO MaTepHraia
[Tpu3ma, napajnenenunen, | [lonatne MHororpanHuka. Ero smemeHTH: BepmuHbl, peOpa, rpanu. [luaronans. Ceuenue. OK-01. OK-02. OK-
Ky0. [InpamMuna u ee 3mMeMeHTHL. | Boinykible ¥ HEBBIYKIIbIE MHOTOTpaHHUKH. [IoHATHE NMpu3Mbl. Ee ocHOBaHMsS M GOKOBBIE TDAHHU. 03 OI,<-O 4 OI,(-OS
[IpaBuibHast nupamuaa. | Beicora mpusmbl. llpsamas um HakimonHas npusma. IlpaBuwibHas npusma. Ee ceyenne Ilnomanp 6 ,OK- 06 61(-07 '
Ceuenne nupamunsl. Ilnomanb | GOKOBO# U MONHOM TOBEPXHOCTH MPU3MBI, THPAMUJIBI. HK,- 14
OoKoBOM u TONHOH | KOoMOMHMPOBAHHOE 3aHSATHE
TIOBEPXHOCTH TIPU3MBI,
TTUpaMUIBI
Tema 6.4-6.6.5 ConeprkaHue yaeOHOrO MaTepraia
Cummerpust OTHOCUTENBHO | ITnomrans OOKOBOH M MONHON MOBEPXHOCTH MPHU3MBI, MUpaMuabl. CHMMETpHSI OTHOCHTEIFHO TOYKH,
TOYKH, TPAMOH, TIUIOCKOCTH. | mpsmoM, wiockocTd. CHMMETpUS B KyOe, Iapajulelenunene, npusMe, mupamuae. CHMMeTpusi B 4
Cummerpust B Ky0e, | mpupoxe, apxmTeKType, TeXHHKe, B ObITY. IIOHSTHE TPABHILHOTO MHOrOrpaHHHKa. CBOMCTBA
NapaJjiiesenumesne, HPU3ME, | paBUIBHBEIX MHOTOTPAaHHHKOB
THpaMUIC [IpakTiueckne 3aHATHS
[Monsitne TIPaBUIIEHOTO




MHOI'OTPaHHUKA. CaoiicTBa
IIPABUJILHBIX MHOTOTPAHHUKOB

Tema 6.6

Conepxanne y4eOHOTO MaTepHaa

HI/IJ’II/IHI[p, €ro COCTaBJIAIOIIHE.

Hunuanp u ero sneMenthl. CedeHue NWIMHApA (MapajuieibHOE OCHOBaHHMIO W ocH). Pa3BepTka

Ceuenne nummHIpa LWTHHIpA 2
KomOnHupoBaHHOE 3aHsATHE
Tema 6.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lepkaHue (CodepKaHue PHUKJIATHOT0 MOXYJIs) 2
Konyc, ero cocrapnsomue. | Konyc u ero smementsl. CeueHune KoHyca (TMapajuieNbHOC OCHOBAHHIO W MPOXOJAIIEe uepes
Ceuenne KoHyca BEpIINHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyca
KomOnHupoBaHHOE 3aHsTHE
Tema 6.8-6.11 ConepxaHue y4eOHOTO MaTepHrasa
Vceuennniii  koHyc. Ceuenue | YceueHnbiit koHyc. Ero obpasyromas u Beicota. Ceuenue yceueHHOro konyca. llap u cdepa.
ycedenHoro konyca. Illap wu | B3aummHoe pacnonoxkenue cdepsl U miockoctd. Ceuenue mapa, chepsl. [lonstue 06 oobeme Tena. 8
cepa, ux ceuenus. Ilonarue 06 | O6bem Kyba M NPAMOYTOABHOrO mHapauienenmnena. O6beM Npu3Mbl U HwiMHApa. OTHOLIEHHE
o0beMe  Tena. OtHomenne | 06beMOB MOAOOHBIX Ted. OObeMbI MHpaMuIbl U KoHyca. O0beM mapa. [Inommaam moBepxHOCTeH Te
00bEMOB OJ00HBIX Tell. | KoMOMHMpOBaHHOE 3aHsATHE
OO0BeMbI u TUTONIA TN
TIOBEPXHOCTEH Tl
Tema 6.12-6.13 ConeprkaHue yaeOHOTO MaTepHrasa
KomOuHammu MHOTOrpaHHHKOB | KoMOMHalmMu reoMeTpuueckux Teil. MCmodb30BaHHe KOMOMHAIMIG MHOrOTPAHHHKOB M TeJ
U TeJ BpalleHNs BpallleHUs] B NPAKTHKO-OPUEHTHPOBAHHBIX 3a1a4ax 4
IIpaktudeckoe 3ansTue
Tema 6.14 Conepxanue yuyeOHOTO MaTepHaa
OOBEMBI U IJIOMIAN
TIOBEPXHOCTH MHOI'OTPaHHUKOB OO0BeMBl U IJIOMIAIN TOBEPXHOCTH MHOTOTPAHHIKOB U TEJ BPAICHUS 2
1 T&JI BpaICHIA Kontponsras padora
Kontponsuas padora
Pa3pen 7. DiieMeHTbl KOMOUHATOPUKH, CTATHCTHKH U TEOPUH BEPOATHOCTEMH 18
Tema 7.1 Conepxanne yd4eOHOTO MaTepHaa
OCHOBHBIE OHATHS [epecTaHOBKH, pa3MeILEeH s, COYCTAHHS. 2
KOMOHHATOPHKH KomMOuHnpoBaHHOE 3aHATHE. OK-01, OK-02,
OK-03, OK-04,
Tema 7.2-7.3 ConeprkaHue yaeOHOrO MaTepraia OK-05. OK-07
CoOpITHE, BEPOSTHOCTD CoBMecTHBIE W HECOBMECTHBIC COOBITHA. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. Y CIIOBHAs HK’- 17
coObrTns. CroxxeHue u BEPOSTHOCTh. 3aBUCHMBICE W HE3aBUCHMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH IPOU3BEACHUS 4 '

YMHO>KCHUC BepOfITHOCTeﬁ

COOBITHIA.

KOM61/IHI/Ip OBaHHOC 3aHATUC




Tema 7.4

IMpodeccnonaibHO-OPUEHTHPOBAHHOE CO/lepP:KaHue (coAep:KaHue MPUKJIATHOT0 MOIYJIfA)

BeposTHOCTB OTHOCHTENBHAS YacTOTa COOBITHS, CBOHCTBO ¢€¢ yCTOWYMBOCTH. CTaTHCTHUYECKOE ONpEICIICHHE
poeCCHOHANBHBIX 3a[a4ax BeposTHOCTH. OIleHKa BEPOSTHOCTH COOBITHS

KomOnHupoBanHoe 3aHsTHE 2
Tema 7.5-7.6 ConepxaHnue y4eOHOTO MaTepHraa
JuckperHas ciydaiiHas Bunsl  cnydaiineix  BenmumuuH.  OnpezaeneHue  JUCKPETHOM — cilydallHOM  BeIWYMHBL.  3aKoH
BEJMYUHA, 3aKOH €€ pacripeneneHus AMCKPETHOH CilydaiiHON BeIMYnHBL. Ee YncoBble XapaKTepuCTHKN
pacnpenenenus. Pemenne IIpakTudeckoe 3aHsTHE 4
CTaTUCTUYECKHX 3a]1a4
Tema 7.7 ConepxaHue y4eOHOTO MaTepHrasa
3a1auu MaTeMaTHIECKOH Bapuanmonnsiit psn. Ilonuron wacror u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTUKU psizia
CTaTUCTUKH HaOJII0aeMBbIX JaHHBIX

KomOuHMpoBaHHOE 3aHsTHE 2
Tema 7.8 IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/lepKaHue (Coaep:KaHne MPHKIATHOT0 MOTYJIs)
CocraBnenue Tabnui u [TepBuuHasi 00paboTKa CTATHCTUYECKUX JaHHBIX. |'paduueckoe mx mpeacraBienue. Haxoxnaenue
JuarpaMm Ha IPaKTHUKE CpE€AHUX XaAPAKTEPUCTUK, Ha6J’IIO)IaCMBIX JaHHBIX

ITpaKkTHYeCcKOE 3aHATHE 2
Tema 7.9 Conepxanue yueOHOTO MaTepHaja
Pemenue 3amay: Onementsl komOuHaTOpUKH. COOBITHE, BEpPOSATHOCTH COOBbITHS. CIIOKEHHE M YMHOXCHHUE
KOMOHMHATOpPHUKA, CTATUCTHKA U BEPOSITHOCTEH 2
TEOPUH BEPOSITHOCTEN Konrponbhas padora
Bceero: 172




4. Yci0BHA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHON JUCHUNIIMHBI

4.1. TpedoBaHUSI K MUHUMAJIbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecleYeHHn o'
Peanuzanus nporpaMMel JUCHUIUIMHBI TPeOyeT HANUYHs y4eOHOTO KaOWHETa MaTEMaTHKH.
Ob6opynoBanue yueOHOTO KaOMHETA:

- OCAI0YHBIE MECTA 110 KOJIMYECTBY 00YJaIOITNXCS;

- pabodee MeCTO MPero1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHBIX TTI0COOMHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJIaHMs JUTE KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHAILHO OPUEHTHPOBAHHBIE 33/IaHUS;

- MaTepuaibl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAITBHBIN KOMITBIOTED C JIMIICH3HOHHBIM ITPOTPAaMMHBIM 00eCTIeUeHIEM;

- IPOEKTOP C IKPAHOM.

4.2. UudopmanuonHoe odecrneyeHue 00yueHus

1. OcHOBHBIC NEYATHBIE U3AAHUSA

1. Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa u Havaia
Maremartuudeckoro ananuza. 10-11 kmacc. Anumos LI A., Konsrun FO.M., TkaueBa M.B. u apyrue. -
M: TIpocsemienue, 2022. )

2. Maremaruka: yueOnuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccunoHanbHOE 00pa3oBaHue

3. Martemaruka: anrebpa 1 Hayajla MaTEMaTUYECKOTO aHalIu3a, TEOMETpPUS.
I'eomerpus. 10-11 knacc. Atanacsan JI.C., byry3os B.®., Kagomues C.b. u npyrue. -

M: IIpocsemenue, 2022.

2. DJIeKTPOHHbIE U3AHUS

1. Beepoccuiickue nateprer-oaumnuansl. - URL: https://online-olympiad.ru / (nara
oOpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

2. Enunas xomutekuus mudpoBbix o0OpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (marta ooparuenus: 08.07.2022). - TekcT: IEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EMuHOE OKHO JI0CTyIa K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (nara ooparenus: 02.07.2022). - TekcT: 3JIeKTPOHHBIH.

4. Hayunas snexrponnas oubnuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

5. OTkpeIThIH KOJUTEK. MaTtemaruka. - URL: https://mathematics.ru / (nata oOparenus:

08.06.2022). - TekcT: AIeKTPOHHBI.
6. IloBropmm maremaruky. - URL: http://www.mathteachers.narod.ru / (zaTa oOparieHwus:
12.07.2022). - TekcT: 2MeKTPOHHBI.
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5. KoHTpoJIb ¥ o11eHKA Pe3y/IbTATOB 0CBOEHNsI 00111e00pPa30BaTeIbHON THCIHHMILINHBI

KoHTpo.1b M OlleHKa Pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON JUCHUIUIMHBI PACKPBIBAIOTCS

qgcpes3 AUCHUILIMHAPHBIC

pe3yibTaThl,  HaIlpaBJICHHBIE

Ha  QopMHpOBaHHE OOmMX U

npodeccHOHATBFHBIX KOMIIETSHIIUH 110 pa3iesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oo6masi/mpodeccuonanbHa
sl KOMIETEeHIHA

Pasznen/Tema

Tun oeHOYHbIX MeEponpusTus

OK 01. Beibupats criocoOb
pelieHus 3aaa4y
podeCcCHOHATIBHOM IS TENEHOCTH
MPUMEHUTENHHO

K Pa3JIMYHBIM KOHTEKCTaM

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

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

P 3, Temsr 3.1-3.11

P 4, Temsr 4.1-4.4, 4.5 11-0/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 IT-o/c, 5.19

P 6, Temr1 6.1-6.6, 6.7 IT-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

VYerHslii onpoc

MareMaTHYeCKHi JUKTaHT
WunuBuayansHas caMOCTOSATENNbHAS padoTa
[IpencraBieHue pe3yabTaTOB MPAKTUYECKUX
pabot

3amura TBOpUYECKUX padoT

3amura HHAUBUIYaTbHBIX TPOEKTOB
Konrponbnas pabora

BrinonHenne sk3aMeHalMOHHBIX 3aJaHUH

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA ITOUCKA,
aHAJIN3a U UHTEPIIPETALNU
uHdopmanum, u
HUH(OPMaLMOHHBIE TEXHOJIOT U
IS BBITIOJTHEHHS 3a/1a4
po¢eCcCHOHAILHON IeATeIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-o/c*, 1.4-
17

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

P 3, Temsr 3.1-3.11

P 4, Temsr 4.1-4.4, 4.5 I1-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 IT-o/c, 5.19

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

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

TectupoBanue

YerHbli onpoc

MarteMaTH4eCKUHN JUKTAHT
WNuauBuayanapHast caMoCTOATeIbHAS paboTa
IIpencraBieHue pe3ynbTaTOB MPAKTHIECKUX
pabor

3amuTa TBOpYECKUX padoT

3amyTa HHIUBUIYaIIbHbIX IPOEKTOB
Kontponsnas pabdora

BrinonHeHne 3k3aMeHalIMOHHBIX 3aJaHUI

OK 03. IInanupoBath u
pearn30BBIBaTH COOCTBEHHOE
npo¢ecCHOHAIBHOE W JINYHOCTHO®
pas3BHTHE, IPEINPUHUMATETBCKYIO
JeSTEeNEHOCTD B
npodeccronansHol chepe,
UCIIONB30BATh 3HAHUS TI0
(hMHAHCOBOI TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHTYalHUsIX

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

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

P 3, Temsr 3.1-3.11

P 4, Temsl 4.1-4.4, 4.5 T1-0/c, 4,6-4,8,
4.911-0/c,4.10

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

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

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

TectupoBaHue

YerHbll onpoc

MaremaTH4eCcKHil TUKTAHT
WNuguBuayanbHas caMoOCTOSTENbHAS padoTa
[IpencraBnenne pe3yIbTaTOB MPAKTHIECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa HHANBUAYAITBHBIX POCKTOB
KontponsHas pabdora

BrImonHeHNE dK3aMeHAIIMOHHBIX 3aJaHUN

OK 04. DddexTrBHO
B3aMMOIEHCTBOBATH U paboTaTh B
KOJUIEKTHBE M KOMaH e

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

TecrtupoBanue

VYeTHslil onpoc

MaremaTuieckui AUKTaHT
WunuBuayansHas caMocTosiTeIbHAs paboTta




P 3, Temsr 3.1-3.11

P 4, Tems 4.1-4.4, 4.5 11-0/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 TT-o/c, 5.19

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

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

[pencraBneHue pe3ynbTaTOB MPAKTUICCKUX
pabot

3ammTa TBOpYECKUX padoT

3ammra HHIMBUAYAIBHBIX IPOCKTOB
Konrponshas pabora

BeInonHeHe 3K3aMeHAIMOHHbBIX 3aIaHUiH

OK 05. OcymiecTBIATh YCTHYIO U
MTUCEMEHHYIO KOMM YHHKAIIUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yaeTom
0cOOEHHOCTE! COLHANBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

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

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

P 3, Temsr 3.1-3.11

P 4, Temsr 4.1-4.4, 4.5 11-0/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 I1-o/c, 5.19

P 6, Temr1 6.1-6.6, 6.7 IT-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

VYcrHBIH onpoc

MareMaTH4YeCKHi TUKTaHT
WNunuBuayansHas caMOCTOSATENNbHAS padoTa
[IpencraBieHue pe3yabTaTOB MPAKTUYECKUX
pabot

3amura TBOpUYECKUX padoT

3amuTa HHAMBUAYAIBHBIX TPOEKTOB
Konrponbnas pabora

BrinonHenne sk3aMeHallMOHHBIX 3aJaHUH

OK 06. IIposBIATS IpaskJaHCKO-
MATPUOTUYECKYIO TIO3UIIUIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MOBEIEHHE HA OCHOBE
TPaJULIIUOHHBIX
0011IeYETI0BEYECKUX LIEHHOCTEH, B
TOM HHUCIIE C YIETOM
rapMOHU3AINH
MEKHAI[HOHAIBHBIX H
MEXPETUTHO3HBIX OTHOIICHHIH,
MIPUMEHSTh CTaHIAPThI
AHTUKOPPYIIIMOHHOT'O TOBEACHUS

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

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

P 3, Temsr 3.1-3.11

P 4, Temsl 4.1-4.4, 4.5 T1-0/c, 4,6-4,8,
4.911-0/c,4.10

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

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

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

TectupoBanue

YerHbli onpoc

MarteMaTH4eCKUHN JUKTAHT
WNuauBuayanapHast caMoCTOATeIbHAS paboTa
ITpencraBieHue pe3yabTaTOB MPAKTUIECKHX
pabor

3amuTa TBOpUECKUX pabdoT

3amyTa HHIUBUIYaIIbHbIX IPOEKTOB
Kontponsnas pabdora

BrImosiHeHIE DK3aMeHAIIMOHHBIX 3aJaHUN

OK 07. ConeiictBOBaThH
COXPaHEHMIO OKPYKaIOIIEH Cpempl,
pecypcocOepekeHnto, IPUMEHATH
3HaHHUA 00 N3MEHEHNH KJIMMaTa,
TIPUHIAIIEI OEpEKITUBOTO
TIPOU3BOACTBA, d3((HEKTHBHO
JIECTBOBATDH B UPE3BbIUANHBIX
CUTYaIIIX

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

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

P 3, Temsr 3.1-3.11

P 4, Temsl 4.1-4.4, 4.5 T1-0/c, 4,6-4,8,
4.911-0/c,4.10

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

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

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

TectupoBanue

YerHbll onpoc

MaremaTH4ecKHil TUKTAHT
WNuauBuayanpHas caMoOCTOSTENbHAS padoTa
[IpencraBnenne pe3yIbTaTOB MPAKTHIECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa HHANBUAYAIBHBIX POCKTOB
KontponsHas pabdora

BrImosHeHNE DK3aMEeHAIIMOHHBIX 3aJaHUN

[1K 1.4. Ananu3upoBaTh IpoIecc U
pe3ynbTaThl 00yIeHUS
oOyJarommxcs

P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4-1.7
P 4, Temn1 4.1-4.4, 4.5 I1-o/c, 4,6-
4,8, 4.911-0/c,4.10
P 5, Temsr 5.1-5.10, 5.12-5.16,

TecrupoBanue

VYeTHslil onpoc

MaremaTu4eckui AUKTAaHT
WunuBuayansHas caMocTosTeIbHAs padboTta




5.17-5.18 IT-o/c, 5.19

[pencraBneHue pe3ynbTaTOB MPAKTHIECCKHUX
pabot

3ammTa TBOpYECKUX padoT

3armra HHIUBUAYAIbHBIX TPOCKTOB
Konrponshas pabora

BeInonHeHne 3a1aHuit Ha 9K3aMeHe

IIK 1.7. BeicTpauBath TpaekTOpHIO
npoecCHOHANBEHOTO POCcTa Ha
OCHOBE pE3yJbTaTOB aHAIH3A
Tporiecca 00y4eHHsI M caMOaHaIn3a
JIESITENIbHOCTH

P 2, Temsr 2.1- 2.14, 2.15 I1-o/C*,
2.16
P 3, Temsr 3.1-3.11

P9, Temsr 9.1-9.13, IT-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

VYerHsIit onpoc

MaTeMaTu4ecKuii TUKTaHT
WunuBuyanbHas caMoCTOsITENbHas paboTa
[pencraBienue pe3yabTaTOB MPAKTUIECKUX
pabot

3amura TBOpUYECKUX padoT

3anyTa MHIUBHIYaIbHBIX TIPOSKTOB
KonTponbnas padbora

BeimonHenue 3a1anuii Ha SK3aMeHe
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