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[Tporpamma paspaboTana Ha OCHOBE

[Tpukaza Munucrepcta mpocsemennst Poccun ot 20 mapta 2024 1. Ne 175 «O06 yTBepkaeHUN
benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENBbHOIO CTAaHAAPTa CPEAHEro NPO(EeCcCHOHATBHOTO
obOpazoBanus 1no mnpodeccun 23.01.09 MammHuCT JTOKOMOTHBA (110 BHJJAAaM IOJBHXKHOTO COCTaBa
KEJIE3HOAOPOKHOI0 TpaHCTIOPTa (TETIOBO3));».

[Ipukaza MunucrtepcTBa oOpazoBaHHs u HAayKH Poccuiickoit denepanuu
or 17 mas 2012 Ne 413 «O0 yrTBepkACHHH (eaepaabHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIbLHOIO
cTaHAapTa cpeaHero odmero oopazopanusy» (¢ nsmeneHusmu ot 01 despans 2024 r. Ne 62);

[Tpuka3a MunucrepctBa mnpocBenieHuss PO ot 18 mas 2023 r. Ne371 «O06 yTBepkIeHUH
(dhenepaibHON 00pa30BaTEIILHON MTPOTrPaMMBbI CPETHETO 00IIEer0 00pa30BaHUY;

B COOTBETCTBUH C:

®denepanbHoii padoueid mporpammbl COO 1o yuebHOMy npeamery «MatemaTukay (0a30BbIN
YPOBEHB);

npuMepHOi pabouell mporpammbl 0O0IIe00pa30BaTEIbLHON AUCHUILIMHBL «MaTeMaThKay JUis
npodeccnoHabHEIX 00pa3oBaTeNbHBIX OpraHm3anuii, yreepxkacaaod OI'BOY JII1O HPIIO ot
30.11.2022 r., pa3paborannoii mns npodeccun CIIO 23.01.09 MammHucTt 1oKkomMoTHBa (IO BHAAM
MOABUKHOTO COCTaBa JKEJIE3HOIOPOKHOTO TPAHCIIOPTA (TEIJIOBO3));

B COOTBETCTBMM C PekoMeHAanusMH MO peaju3aldd CpelHero ooiiero oOpa3oBaHUsS B
npeenax OCBOCHHS 0O0pa3oBaTENbHON MPOrpaMMbl CPEIHETO NPO(ecCHOHATBHOTO 00pa30BaHUs
(mucbmo JlemapTamMeHTa TOCYJAapCTBEHHOM TOJHTHKH B cdepe cpeaHero mnpodecCHoHaIbHOro
obpasoBaHus 1 IpodeccuoHaIbHOro 00yuenuss Munmnpocsemnierust Poccun ot 01.03.2023 Ne05-592).

Opranmsanus - paspadborunk: BIIOY OO «OpnoBckuii TEXHUKYM IyTeld cooOmeHus uMeHn B.A.
JlanoukuHa»

Pa3paboTrunku:

TepnoBbix H.U., meromuct BIIOY OO «OpnoBckuil TeXHMKyM myTeil cooOuieHus uMeHu B.A.
JlamoukuHa;

®ponosa JI.H., npenogasarens marematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTel COOOIIEHUS
nMenu B.A. JlanoukuHay;

BenenukroBa J[.A., mnpenomaBarens Matematuku bBIIOY OO «OpnoBckuii TEXHMKYM IyTeH
cooOuieHnst umenn B.A. JlanoukuHay.

PaCCMOTpeHO, OlIO6pCHO U PEKOMEHJOBAHO K IPHMCHCHHIO Ha 3aceJaHuy NpeIAMETHO-IIUKIOBOH

KOMHCCHH 00111e00pa3oBaTeIbHbIX JHCIHUILIHH.
ITpotoxon Ne 44 ot « A6 » _LsOK2L-2024T.

[IpoBepeno: | COI'JTJACOBAHO:
Meroauct OY 4 ; \ 3amegrurenp IMPeKTopa
Tepuossix H. 1. E;& \ ‘%A‘Bono6yea A.B.
‘ L / " 3as. otzenom OI1

. — HWBanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI

«MareMaTHKa»

1.1. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOro IuKiIa oopaszoBareabHoil mporpammbl CIIO B coorBercTBUu ¢ ®I'OC CIIO
no npogeccun 23.01.09 MamuHHUCT IOKOMOTHBA.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3yJabTaThbl OCBOCHUA JUCIHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI
Lens muctummuabl «Marematuka»: chopMupoBaTh y oOydarommxcsi 0a3oBBI YpPOBCHb B
o0JlacTH MaTeMaTUKX W HABBIKM €ro MPUMEHEHHSs B MPAKTUYECKOH mpodeccHoHanbHOMI

JCATCIIbHOCTH.

1.2.2. IlnanupyeMble pe3y/jbTAaThbl OCBOEHHSI 0011€00pa30BATEJbLHOH JUCHUILUIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHWe AWCHUIUIMHA UMeeT npu QopmupoBanuud u pazButun OK (oOmue
komrereHmu) u IIK (mpodeccuonanvusie komnereHnuu), JIP (IU4HOCTHBIX pe3ynbTatoB), MP
(MeTanpenMeTHBIX pe3yabTaToB) u [1P6 (mpeamMeTHbIX pe3ynbTaToB 0a30BOT0O YPOBHS).

Koambt Pe3ynbTaThl 0CBOCHHS JUCHUILINHBI

pe3yJbTaToB
BoiOupate cnocoObl  pemieHuss 3a1ad  NPOPECCHOHANBHOM  JESTEIbHOCTU

OK 01 IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHAIW3a W HWHTEPIpPETALUN

OK 02 uHpopMallul ¥ HMH(POPMALIMOHHBIE TEXHOJOTUU JUIs BBINOJHEHUS 3a/1a4
npodecCHOHATIBHOMN J1eTeTbHOCTH,

[InanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(eCcCHOHATBHOE U JTUYHOCTHOE

OK 03 pasBUTHE, MPEINPUHUMATENbCKYIO ESITEIbHOCTh B MpodeccHoHanbHON cdepe,
MCIIOJIb30BaTh 3HaHMS MO (MHAHCOBOM IPAMOTHOCTU B PA3JIMYHBIX >KU3HEHHBIX
CUTYalUsX;

OK 04 O} PexTuBHO B3auMOJIEHCTBOBATh U padOTAaTh B KOJUIEKTUBE U KOMaH/E;

OK 09 [Tonb30BaTbes NpogecCHOHANbHON JOKYMEHTalluell Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

JIPB 1.7. [Tonnmaromnii npodeccuoHanbHOE 3HAYEHUE oTpaciy,
npodeccun/CnenuanbHOCTH Ul COLMAIbHO-3KOHOMUYECKOTO M Hay4dHO-
TEXHOJIOTHYECKOTO PA3BUTHUS CTPAHBI.

JIPB 2.5. OCO3HaHHO  TPOSIBIAIONIMA  HEPaBHOJAYIIHOE OTHOIIEHHWE K  BHIOpaHHOM
npodeccuoHanbHOM JIeSITEIbHOCTH, MTOCTOSIHHO COBEpIIEHCTBYETCH,
po¢eCCHOHATIBHO PACTET, MPOCIABIISAs CBOIO MPO(PECCHIO/CIIEUATBHOCTb.

JIP 6.3. Bripaxaronii  0CO3HaHHYI0 TOTOBHOCTh K HENPEPHIBHOMY O0Opa3OBaHUIO U
camM000pa30BaHMIO B BHIOpAaHHOH cepe npodhecCHoHaTIbHON JesITeTbHOCTH.

JIP 6.6. Ob6manarommii chopMUPOBAHHBIMHU TPEJCTABICHUSIMHA O 3HAYECHUU W IIEHHOCTH
BBIOpaHHOMN Mpodeccuu, NPOSBIAIONIMNA yBaKEHHE K CBOEH MPOo(peccuu U CBOEMy
MpOECCHOHATBHOMY COOOIIECTBY, TMOACPKUBAIOIINN TMMO3UTHUBHBIN 00pa3 u
MPECTHX cBOeH mpodeccuu B 00IIECTBE.

JIPB 6.8. ["'0TOBBIN K OCBOSHUIO HOBBIX KOMIETCHITHI B TPO(ECCHOHATLHON OTPaCIIH.

JIPB 6.11. YMEImKUM 4YWTaTh, UWHTEPHPETHUPOBATH U NPUMEHATH HUHCTPYKIUU IO
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JKCIITyaTalli, CXEMBbI, YEPTEXKU U APYTYIO TEXHUUECKYIO TOKYMEHTALIHIO

JIP 8.1.

JesTenbHO BBIpAXAIOLMK MO3HABATENIbHBIE WHTEPECHl B PAa3HBIX MPEAMETHBIX
o0JacTsax ¢ y4éToOM CBOMX HMHTEPECOB, CIOCOOHOCTEH, NOCTHKEHUH, BEIOPAHHOTO
HanpasJIeHUs! TPOPECCHOHATBHOTO 00pa30BaHUs U MMOATOTOBKH.

JIP 8.2.

OOGmamaomuii  MpeaCTaBICHUEM O COBPEMEHHOW HAay4YHOW KapTHHE MUDa,
JOCTHXKCHHUSIX HAYKM M TEXHUKH, apTyMEHTHUPOBAHHO BBIPAXKAIONIUN MOHUMaHUE
3HAYEHUS] HAYKM M TEXHOJOTUH JUIsl Pa3BUTHUS POCCHIMCKOro o0IliecTBa u
o0ecrieyeHus ero 0€30MacHOCTH.

JIP 8.3.

JIeMOHCTPHUPYIOIIMH ~ HABBIKM ~ KPUTUYECKOTO  MBIIUICHHUS,  ONpPEICIICHHS
JIOCTOBEPHOCTH HaY4YHOH MH(pOpMalLKH, B TOM YHCie B chepe npodeccHoHanbHOMI
JIeATEIILHOCTH.

JIP 8.4.

Ymeromuit  BeIOMpaTh  CIOCOOBI  pemieHus  3ama4  npodeCCHOHATBHON
JeATEIIbHOCTH NPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

JIP 8.5.

Hcnonp3yronmii COBpeMEHHBIE CPEICTBA TOMCKA, aHalW3a W HHTEPIPETAUH
uHpopManuy, WHPOPMAIMOHHBIE TEXHOJOTMU JUIS  BBINOJHEHHWS  3aaad
1po(heCcCHOHATILHON e TENIHOCTH.

JIP 8.6.

PasBuBaronmuii u NPUMCHSIONIMIA HAaBBIKM HAONIOJCHUS, HAKOIUICHHUS H
cucTeMatuzaluu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU U
TyMaHUTapHON 0OJacTSIX IMO3HAHUS, UCCIENOBATEIbCKON U TpodecCHoHaIbHOU
JeITEeIILHOCTH.

JIPB 8.7.

Ob6nagaromMii  ONBITOM y4YyacTUSi B HAyYHbIX, HAyYHO-HCCIIEI0BATEIIbCKUX
MPOEKTax, MEPONPHUATHIX, KOHKypcax B pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccuu /CreaaIbHOCTH.

JIPB 8.9.

[TposiBnsitoluii CO3HATEIBLHOE OTHOIIEHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICUTHOM MTpo(dhecCHOHABEHOM 1 00IECTBEHHON JACSITEILHOCTH.

MP 01

bazoBrie 10rHMYEeCKrE OSHCTBUS:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPHU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TMOHITHI, OTHOLIEHUH MEXIy MOHATHAMH, (GOPMyITUPOBATH
oTpeieJICHUs] TIOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBaHHUs JUisi OOOOIIEHHs] M CpaBHEHUS, KPUTEPUU MPOBOIMMOIO aHaJIH3a;
BOCIIPUHUMATH, (POPMYIUPOBATH U TIPEOOPA3OBHIBATEH CYKICHHS: YTBEPAUTEIIbHBIC
U OTpULIaTelbHbIC, €IUHHYHBIC, YacTHbIE M OOIIUE, YCIOBHBIC; BBIABIATH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOpeuUrs B ¢akrax,
JAHHBIX, HAOMIOJEHUSAX M YTBEPKACHUSX, MPEAaraTh KPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEH U MPOTHUBOPEUUH; JIeJaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, NEIYKTUBHBIX M HHJYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOYEHUH IO
aQHAJIOTUH; TIPOBOJUTH CAMOCTOSITEIBHO  JIOKA3aTEeNbCTBA MaTEMaTUYECKHX
YTBEpPXKIEHUM (IpsiMble W OT MPOTUBHOIO), BBICTPaUBaTh apryMEHTAIHIO,
MIPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U
BBIBOJIBI; BBIOMpATh CIOCOO pelieHus y4eOHOU 3amauu (CpaBHHBATh HECKOIBKO
BAPHMAHTOB  pEIICHMs, BBIOMpaTh  HauWOoOJee TOAXOMSIIMMUA ¢ y4€TOM
CaMOCTOSITEJIbHO BBIICTICHHBIX KPUTEPUEB).

MP 02

ba3oBble ncciae0BaTeNbCKIE AEHCTBHS:

UCMOJIb30BaTh  BOIMPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpolieMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh TMIIOTE3Y, apryMEHTHpPOBATb
CBOIO TIO3WIIMIO, MHEHHE, IPOBOJUTh CAMOCTOSTEIHHO CIUIAHMPOBAHHBIN
HKCIEPUMEHT, MCCIIEJOBAHUE 110 YCTAaHOBIECHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SBJICHUSMH, MPOIIECCAMH; CaMOCTOSTEIbHO (opMynupoBaTh OO0OOWICHUS |
BBIBOIbI 110 PE3YJIbTaTaM MPOBEAEHHOIO HAOJIOJCHHUs, UCCIEI0OBAHNS, OLICHUBATh




JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3yJbTaTOB, BBIBOJOB U  OOOOIICHMIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKKe BBIJBUTaTh
IPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX

MP 03

Pabora ¢ unpopmarueit:

BBISABJISATH JAeUIMTHI HHOOPMAIINH, TAHHBIX, HCOOXOAUMBIX /11 OTBETA Ha BOIIPOC
U JJid PpCIICHHUA 3a/ladu, BBI6I/IpaTB I/IH(bOpMaI_[I/IIO N3 HUCTOYHUKOB pa3JINYHBIX
THUIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HUH(DOPMALIUIO
pPa3NIMYHBIX BHJIOB M (OPM TPEACTABICHUS; CTPYKTYPHpPOBAaTh HH(OPMAIHIO,
HPEJICTABIATD €€ B pa3MyHbIX (GOpMax, HLUTFOCTPHUPOBATH rpadHuecKu; OLICHUBATh
Ha/I&KHOCTh MH(POPMAIIUH TI0 CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

MP 04

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBHS:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXKJIEHHS B COOTBETCTBHM C YCIOBHSIMHU U
[EeNsIMU  OOILIEHMS, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOI TOYKY 3pEHHUS B
YCTHBIX U NHMCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMS II0 XOAYy pELICHUA 3aJauu,
KOMMEHTHPOBATh IOJYUYECHHBIN PE3yNbTaT; B X0A€ 00CYKICHHUS 3a/1aBaTh BOIIPOCHI
[0 CYIIECTBY OOCYX/JaeMOi TeMbl, IPOoOIeMbl, pelaeMoil 3a1auu, BbICKA3bIBATh
WJEY, HalEJICHHbIE HA IIOMCK pEUICHUS, CONOCTABIITH CBOM CYXKICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOra, OOHAPYKHUBATh PA3JIMYUE U CXOJCTBO
MO3HIINH, B KOPPEKTHOH (opme (HOpMYIHPOBATH PAa3HOTIACHS, CBOM BO3PAKCHHUS;
IPEACTABIIATh PE3YJIbTAThl PELICHUSA 3aJadd, OKCIIEPUMEHTA, HCCIECI0BaHMUs,
IIPOEKTa, CaMOCTOATENBHO BBIOMpATh (hopMaT BBICTYIUIGHUS C Y4€TOM 3ajad
IPE3EeHTAlMU U OCOOCHHOCTEH ayAUTOPUH.

MP 05

Camoopranusanus:

COCTABJIATh IUIAH, aJTOPUTM PEIICHHs 3aJadd, BBIOUPATh CHOCOO pEHICHUs ¢
YUETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM WH(MOpMaIIUU.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEIIEKT:

BJIAJICTh HAaBBIKAMU I103HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX PE3yJbTaTOB, BIAAETh CIHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCA U PE3YJIbTATA PEIIEHUST MaTEMaTHYECKON
3a/la4M; MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pEIIEHUU
3aJaui, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX  TPYIHOCTEW;  OLIEHHWBATH
COOTBETCTBUE pE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHATH MPUUYMHBI JTOCTHKEHHUS
WIM HEJOCTH)KEHUS pe3yJbTaToOB JEeATEIbHOCTH, HaXOAWTh OUIMOKY, JaBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY

MP 07

CoBmMecTHas OeITEIbHOCTD:

NOHUMAaTh M HCHOJb30BaTh IPEUMYILECTBA KOMAaHIHOW M WHAWBUAYyaJIbHON
paboTBl TpHM pemieHuH y4eOHBIX 3a1ad, MPUHUMATh I[elb  COBMECTHOM
JeSITebHOCTH, TUIAHUPOBATh OPTraHU3aAIMI0 COBMECTHOW pPabOThI, paclpenessTh
BUJIBI paboOT, JOTOBapHWBATHCSA, OOCYXKIaTh TIPOLECC M Pe3yiabTaT padoTHI,
000011aTh MHEHHUS HECKOJIbKHMX JIIOJIed; Y4acTBOBAaTh B TIPYMIOBBIX (hopMax
paboTsl (0OcykaeHUs,, 0OOMEH MHEHHM, «MO3TOBBIE IUITYPMbD) U UHBIE), BHITIOIHSTh
CBOI0O 4acTh pabOTHl M KOOPAWHUPOBATH CBOM JAEHUCTBHUS C JIPYTMMH YiICHAMHU
KOMAaH/IbI, OIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOIIWH MPOIYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

I1P6 01

Yuciia ¥ BEIIUCICHUS:

ONEPUPOBATh  IOHATUSMM:  pPALMOHAJIBHOE W  JCHUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs! W JIeCATUYHAs NPOOb, MPOIEHTHI, BBIMOIHATH apuPpMETHUCCKHE
onepaldd C pPAUMOHAJbHBIMM W JECUCTBUTEIBbHBIMH YHWCIIAMH; BBIIOJIHATH
pUOJIMKEHHBIE BBIYUCIICHUS, UCTIOIB3YS MPAaBUIA OKPYTJICHUS, IeJIaTh MPUKUIKY
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U OLICHKY pe3yJbTaTa BBIYMCIICHHUN; ONEPUPOBATh MOHATHAMU: CTEIIEHb C LEJIBIM
nokaszaresjeM, CTaHAapTHas (opMa 3amucH JEHCTBUTENBHOTO 4YHCIA, KOPEHb
HaTypaJlbHOM  CTENEHH, HUCHONb30BaTh  MOAXOJAIyr0  (opMy  3amucu
JEHCTBUTENBHBIX YHUCEN JUIS PEIIEHUs IMPAKTUYECKUX 3a7ady M NPEICTABICHUS
JaHHBIX; ONEPUPOBATH INOHATHUAMU: CHUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOTO
yIiia, WUCHOJb30BAaTh  3alUCh  HPOHM3BOJIBHOTO  yriia d4epe3  oOpaTHbIe
TPUTOHOMETPUUYECKHE (PYHKIMHONEPUPOBATh IHOHATUSAMHU: HATypalbHOE, LEN0oe
YKCJI0, UCII0JIb30BATh MIPU3HAKU JEIMMOCTH LIEJIbIX YMCEIN, PA3JIOKEHHE YHhClia Ha
IIPOCTBIE MHOXHUTENN IS PEIICHUs 3a7ad; ONEepPUpOBaTh NMOHATHEM: CTECIECHb C
pallMOHATIBHBIM  TIOKA3aTelieM; OINEPUPOBATh TMOHSATHAMHU: JIOTapupM 4YHcia,
JIECATUYHbIE U HATYypaJIbHbIE JOrapU(PMBbI.

I1P6 02

YpaBHEHHMs U HEPABEHCTBA: OIIEPUPOBATH TOHATUAMM:

TOKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJI0E€, PAlMOHAIBbHOE, UPPALUOHAIBHOE
YpaBHEHUE, HEPABCHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME,  BBIIOJIHATH
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUM " pemarb
TPUTOHOMETPUYECKHE  YPAaBHEHUS;  BBINOJHATH  NPEOOpa3OBaHHUA  IIETIBIX,
pallMOHAJIbHBIX W UPPALUOHAIBHBIX BBIPAKEHUH M pEIIaTh OCHOBHBIC THIIBI
LEJbIX, PAMOHAJIBHBIX U HPPALMOHAJIbHBIX YPAaBHEHUNM U HEPABEHCTB; IPUMEHSTh
YPaBHEHHs M HEPABEHCTBA ISl PELICHUs MAaTEMaTU4YeCKUX 3ajJad M 3ajad W3
pa3IuYHbIX oOOJiacTell HayKM U peaJbHOM >KM3HU; MOJEIUPOBATH peallbHbIE
CUTyallUd Ha S3bIKEe aJreOpbl, COCTABIIATh BBIPAXKEHUS, YpaBHEHHs, HEpaBEeHCTBA
[0 YCIIOBHUIO 3aJa4yd, MCCIEAOBATH IIOCTPOCHHBIE MOJENH C HCIOJIB30BAHUEM
anmapara anreOpbl. NPUMEHSTh CBOMCTBAa CTENEHU I INpeoOpa3oBaHUA
BBIPAKEHUI, OIIEPUPOBATH MOHATUAMU: [T0KA3aTEIBHOE YPABHEHHE U HEPABEHCTBO,
pelaTe OCHOBHBIE THIIBI IIOKA3aTEJIbHBIX YPAaBHEHWHM M HEPABEHCTB; BBIIOJIHATH
npeoOpa3oBaHUsl  BBIPAKEHH,  COAEpKALIMX  JIoTapu(MbI,  OIMEepHUpPOBATH
HNOHATUAMM: JIOTapu(MUUECKOe ypaBHEHHWE M HEPAaBEHCTBO, pEIIaTh OCHOBHBIE
TUIBl JIOTApU(PMUYECKHX YpAaBHEHHH W HEPaBEHCTB; HAXOJUTh pEIICHUS
IPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB; OIEPUPOBATH IOHATUSIMHU:
CHUCTEMa JINHEMHBIX YPAaBHEHHUN U €€ pelieHue, UCIO0JIb30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHHUH JUIsl pELICHUs NPAKTUYECKUX 3a/1a4; HAXOAUTh PEILICHUs NMPOCTEHIINX
CUCTEM W COBOKYIHOCTEH pPalMOHAIBHBIX YPaBHEHHMM M  HEPABEHCTB;
MOJIEIUPOBATh pealbHble CUTYallUH Ha SA3bIKE aIreOphl, COCTABIATH BBIPAKCHMS,
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJa4d, MCCIECI0BATh
IIOCTPOCHHbIE MOJIENH C MCIIOJB30BAaHUEM almapara aareopsl.

I1P6 03

@yHKIMY U TpadUKH:

ONEepUpOBATh MOHATUAMM: (YHKLUSA, CIOCOOBI 3agaHMs (QyHKIUH, 00JacTh
ONpeseNieHuss U MHOXECTBO 3HaueHUH QyHKuMM, rpaduk (QyHKIHH, B3aUMHO
oOpartHble QYHKIMH; ONEPUPOBATH MOHATHIMU: YETHOCTh U HEYETHOCTh (PYHKIIHH,
HyId (QYHKIUH, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA; MHCIIONB30BaTh Tpaduku
GyHKUMH IS pelleHus] ypaBHEHMH; CTPOMTh M YMTaTh TpadUKd JIMHEHHON
GyHKIMM, KBaApaTUYHON (DYHKIUHU, CTETIEHHON (YHKIMM C LIEJIbIM MOKa3aTeleM;
UCTOJIb30BaTh rpaduku GyHKIMHA A MCCIeOBaHUS MPOLIECCOB U 3aBUCHMOCTEN
IpU pelIeHWH 3aJad W3 JPYruxX YydeOHBIX NpPEeIMETOB M pealbHOM JKHU3HH,
BbIpakaTh  (opMyJaMHM  3aBHCHUMOCTH  MEXIy  BEJIMYMHAMM.ONEPHPOBATH
MOHATUSIMM: TIepUoAnYecKas (PYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKHU KCTpeMyMa (YHKIMHU, HauOoJIbIlIee U HaMMEHbIIee 3HaUeHUs! (PyHKIUN Ha
IPOMEXKYTKE, HCIIOJIb30BaTh MX JUISL HUCCIeNOoBaHUS (YyHKUIUHU, 3aJaHHOU
rpaduKom; OIIepupOBaTh MOHATHSIMHU: rpaduku II0Ka3aTeNNbHOM,
jgorapu(pMUUEcKOl U TpPUTOHOMETpUYECKUX (YHKIMHA, H300paxaTb HX Ha
KOOpJAMHATHOM IJIOCKOCTM M HCIOJB30BaTh ISl pEIICHHUs YypaBHEHUH U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKM JHMHEHHBIX
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YPAaBHEHUN M HCIOIb30BaTh MX Ul PEIICHHS CHUCTEMBI JIMHEWHBIX YPAaBHEHUM;
UCIONIb30BaTh Tpaduku (GYHKIUN AJ UCCICTOBAHUS MPOIECCOB M 3aBUCUMOCTEH
U3 IPYTUX y4eOHBIX TUCIUIUIMH.

I1P6 04

Hauana maTemaTn4eckoro aHaiausa:

ONEpUPOBATH  TMOHATHSAMU:  IOCIENOBATEIbHOCTb,  apudMeTHueckas U
reoMeTpHYecKasi MPOrPeCcCru; ONIEPUPOBATDH MOHATUAMU: OECKOHEUHO YOBIBAIOIIAs
reoMeTpuyecKasl Iporpeccusi, cymma OCCKOHEYHO YOBIBAIOLIEH IeOMETPUYECKOM
IPOrpeccuy;  3aJaBaTb  IIOCJIEAOBATEIbHOCTUM  PA3IMYHBIMU  clloco0amuy;
UCIOJIb30BaTh CBOWCTBA IOCJIEAOBATEILHOCTEH M MPOrpeccuil Uil peleHUs
peasIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.oneprupoBaTh NOHATUSIMU: HETIPEPbIBHAS
(GyHKLUSA, TPOU3BOAHASA (PYHKIUH, UCIIOIB30BaTh FEOMETPUUECKUN U (HU3NUECKUI
CMBICI IIPOM3BOJHOMN JUIsl pElIeHUs 3a/1a4; HAaXOAUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GYHKUUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEAECHUS, YACTHOTO (YHKLIUH;
UCTIOJIb30BaTh MPOU3BOAHYIO JJISI MCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, NPUMEHATh PE3yJIbTaThl HCCIEIOBAaHUS K MOCTPOEHHIO I'pa(UKOB;
UCIOJIb30BaTh IPOU3BOJHYIO JUIS HAaXOXKJIEHUS HAWIy4llIero peuieHus B
IPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMHUYECKHUX, 3a/a4ax; ONEpUpOBaTh
HNOHATUSIMM: TE€pBOOOpa3Has W HHTErpajg, IOHMMATh TE€OMETPUYECKUN U
¢du3uyeckuif CMBICT MHTErpajia; HaxOAUThb IEepBOOOpa3HbIE 3IIEMEHTAPHbBIX
(GyHKIMHE, BBMUCHATH HHTErpan Mo ¢opmyne Hprorona—JleiiOHuna; pemars
NPUKJIAJHBIE 33]]aud, B TOM YHCJE COLMAIbHO-?KOHOMHYECKOIO U (PU3HMUECKOTO
XapakTepa, CpeCTBAMHU MaTEMaTHUECKOI0 aHAJIN3a.

I1P6 05

MHoOXkeCTBa U JIOTHKA:

ONEpPUPOBaTh  IOHATHSAMM: MHOXECTBO, OIIEpallUd  HAJ  MHOYKECTBAMU;
UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar Uil OIHCAaHUsS pealbHBIX
IIPOLIECCOB U SIBICHUN, NPU PEIICHUU 3aJad U3 APYTruX Y4eOHBbIX IMPEIMETOB;
OIIEPUPOBATH NMOHATUSAMHU: OIIPENEICHUE, TEOPEMA, CIEACTBUE, 10KA3ATENbCTBO.

I1P6 06

OTIEpUPOBATH TTOHSATUSIMU:
TOYKA, MpsMas, TUIOCKOCTh; MPUMEHATh aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3
HUX TP PEIIEHWH TEOMETPUYECKMX 3a/ad; ONepUpOBaTh TMOHITHIMHU:
NapayieIbHOCTh M NEPHEHAMKYJISIPHOCTh  HPSIMBIX U IJIOCKOCTEH;
KJacCU(PUIIUPOBaTh B3aUMHOE PACMOJIOKEHUE TIPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

I1P6 07

OIepUPOBATH MOHITUSIMHU:
JBYIPaHHBIN yroJj, paHu JIBYTPaHHOTO yria, peOpo ABYIPaHHOI'O YIJia, THHEHHBIH
yroil JABYI'PaHHOIO YIjla, IpagycHas Mepa [BYTPAaHHOIO YIja; OINEpUPOBaTh
MOHSTUSAMM: MHOIOI'PaHHUK, BBIITYKJIBII U HEBBITYKJIBI MHOTOTPaHHUK, JIEMEHTHI
MHOTOTPaHHHMKA, MPABWJIbHBIII MHOTOTpaHHMK; paclio3HaBaTb OCHOBHBIE BUJbI
MHOTOTPAaHHHUKOB (MMPaMUAa, MpHU3Ma, MPSMOYTOJbHBIA Mapajuienenunen, Kyo);
KJIacCCU(UIIMPOBAaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS Ui KiacCU(UKALUN
(BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPAaBUIbHBIE MHOTOIPaHHMKH,
IpsiMble M HAaKJIOHHBIE MPU3MBI, MapajiesIeNuIe/bl); ONneprupoBaTh MOHATUIMU:
CeKyllas IUIOCKOCTb, CEYEHHWE MHOTOIPAaHHHMKOB; OOBSACHATH  MPHHILMUIIBI
MOCTPOCHUS ~ CEYEHWH, HCIONb3ys METOA  CIIEJOB; CTPOUTh  CEUEHUs
MHOTOI'PaHHUKOB METOJIOM CJICIOB, BHITIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3
PUCYHKOB IPOCTBIX O0BEMHBIX (QUIYp: BUJ CBEPXY, COOKY, CHH3Y;

ITP6 08

pelmiaTh 3ada4d Ha HAXOXICHUC T'COMCTPUUCCKHUX BCIWYHH 110 06pa3uaM nin
aJropuTMaM, IMPUMCHAA H3BCCTHBIC AHAJIUTUYCCKUC MCETOABI TIpU PCIICHUU
CTAaHAAPTHBIX MAaTCMAaTUUYCCKUX 3a/71a4 HAa BBIYHUCJIICHUC paCCTO}IHI/Iﬁ MCKAY ABYMHA
TOYKaMHd, OT TOYKH 1O HpﬂMOI;'I, OT TOYKHM 10 INUIOCKOCTH, MCKAY
CKPCIIUMBAOIMUMUCAA NPAMBIMU; PCHIATE 3aJa4l Ha HAXOXIACHUC I'COMCTPUYCCKUX
BCJIIMYHH IIO 06pa3uaM WM aJITOpUTMaM, NPHUMCHSIA HM3BCCTHBIC aHAJIWUTHUYCCKUC

8




METOABl IPU PEUICHUU CTAHAAPTHBIX MAaTeMAaTHMYECKUX 3aJa4 Ha BBIYMCIEHUE
YIJIOB MEXAY CKPEIUMBAIOIIMMUCS IPSMBIMU, MEXKIY IHPSAMONH U IUIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB;

ITP6 09

BBIYUCIIAATE OOBEMBI W IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupaMmja) ¢ TOpUMEHEHHEM (QOpMYyJ, BBIYHCIATH COOTHOIICHHSI MEXKIY
IUIOINAASIMU [TOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX MHOTOI'PAaHHUKOB; OIIEPHPOBATH
MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH,
[IEHTP, OCh M IUIOCKOCTh CUMMETpHH (UTYpHI; M3BJIEKaTh, NMPeoOpPa3OBBIBATh U
UHTEPIPETUPOBATh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX
durypax, npeacTaBICHHYIO Ha YepTekKax M PUCYHKAX;

I1P6 10

NPUMEHSTh TeoMeTpuyeckue (PakThl IS pElIeHUs CTepEeOMETPUYECKHX 3ajad,
MPEANOIAralouX HECKOJbKO IIAaroB PpELICHUs, €CJIH YCJIOBHUS NPUMEHEHUs
3aJaHbl B SIBHOW (OpME;IIPUMEHSTh MPOCTEHIlNe MpOorpaMMHbBIE CpEACTBa U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBl MPHU PEIICHHUH CTEPEOMETPUUECKHUX
3a[a4;IPUBOANTH IMPUMEPhl MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MHpuUpole U
JKU3HH, PACIIO3HABATh IMPOSIBICHUE 3aKOHOB T'€OMETPHUH B HMCKYCCTBE;IPUMEHSTH
MOJIyUYEHHBIE 3HAHMUS HA TNPAKTHKE: AaHAIM3UPOBATh peEallbHblE CUTyallMd U
MPUMEHATh W3YYCHHBIC TMOHSATHS B MPOLIECCE MOMCKAa PEHICHUS MaTeMaTHYEeCKU
c(hOpMyIUPOBAaHHON MPOOJIEMbI, MOAEIUPOBATh PEAbHbIC CHUTYaIlMH Ha S3bIKE
FEOMETPUM,  HUCCIEJOBaThb  IIOCTPOEHHbIE  MOJEIW C  HCIIOJIb30BAHUEM
FEOMETPUUECKUX TOHATUN M TEOpeM, ammapara aiareOpbl, peliaTh MpakTHYecKue
3a/1a4u, CBA3aHHBIC C HAXOXKJICHUEM IeOMETPHUUECKUX BEJIMYUHMH.

I1P6 11

ONEpUPOBATh  MOHATHUAMHU: LWIMHIPUYECKas IOBEPXHOCTb, 0Opasyromue
HHHHHIIpH‘ICCKOﬁ IMOBCPXHOCTH, OUWIHAP, KOHHNYECCKas IMOBCPXHOCTD,
oOpa3ylolMe KOHHYECKOH IOBEPXHOCTH, KOHYC, c(epuueckas MOBEPXHOCTb;
pacno3HaBaTh Tejla BpalleHus (LUWIMHAP, KOHyC, cepa U Iap); OOBICHATH
CHoCcoOBI MOJTYYEHHUs TeJl BPALIEHHUS; KIIacCCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE
chepbl U TIIOCKOCTH; ONEPUPOBATh TOHSTHAMU: IIAPOBON CETMEHT, OCHOBaHUE
CErMEHTA, BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJOs, BBICOTA
[IAPOBOTO CJIOS, MIAPOBOM CEKTOP; BBIUUCIATH OOBEMBI U TUIOMIAN TTOBEPXHOCTEN
TeJl BpaleHMs, T'€OMETPUUYECKUX Tell C IMpUMEHEHHeM (opMys; ONEepUpOBaTh
MOHSTUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONUCAHHBIA OKOJIO c(epsl,
chepa, BIUCaHHAasE B MHOTOTPAHHUK WJIM TEJNO BpAIlEHUs; BBIYUCIATH
COOTHOHICHUA MCXKAY INIOAAAMN HOBerHOCTCﬁ 1 00bEMaMH HO}IO6HBIX TEII,

I1P6 12

n300pakaTh U3ydaeMble GUTyphl OT PYKH U C IPUMEHEHHEM MPOCTBIX YePTEKHBIX
MHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTyp: BHJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUEHHs TeJl BPALICHUS;
U3BJIEKAaTh,  HMHTEPHPETUPOBATH U  MpeoOpa3oBbIBaTh  MHGOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, MpPEeACTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

OIIEpUPOBAThH MOHATUEM BEKTOP B IIPOCTPAHCTBE; BHIIOIHATh JEHCTBUS CIOKEHUS
BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO, OOBACHATH,
KakMMH CBOMCTBAaMHM OHH OO0JIaZIalOT; MPHUMEHATh MPABWIIO TMapajulelenuIesa;
ONepUpPOBaTh TMOHATUSAMU: JEKApTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpAa, YIOJd MEXIY
BEKTOPAMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHApHbIE
BEKTODPBI; HAXOAUTh CYMMY BEKTOPOB M IPOM3BEJIEHHE BEKTOpAa Ha YMCIIO, Yroj
MEXJly BEKTOpaMH, CKaJspHOE MPOM3BEIEHUE, PacKiIaJbIBaThb BEKTOpP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

I1P6 13

3aJjaBaTh IUIOCKOCTh YpaBHEHUEM B JEKapTOBOM cucTeMe KOOpAMHAT;, MPUMEHSTh
reoMerpuueckue  (akTel IS peIIeHUs ~ CTEPEOMETPUYECKHX  3ajad,
MPENOJIaralolIuX HECKOJbKO IIAaroB pEIIeHUsl, €CIM YCIOBUS NpPHUMEHEHUs
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3aJaHbl B SBHOW (popme; pemiate NpoCTEHIIMEe TreoMeTpUYecKHe 3ajadd Ha
NPUMEHCHHE BEKTOPHO-  KOOPJMHATHOTO  METOJA; pelmarh 3aJadyd  Ha
JI0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIICHHH M HaXOXICHHE TC€OMETPUYCCKUX
BCIIMYHUH II0 06pa3uaM WK aJiroOpuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOABI IIpH
pEIICHUH CTaHJAPTHBIX MATEMaTHUECKUX 33]1a4;

I1P6 14

YUTAaTh U CTPOUTH TAOIHIIBI M JMATPAMMEI; ONEPHUPOBATH MOHITHIMH: CPEIHEE
apudMeTHUecKoe, MeAuaHa, HauOoJbIliee, HAMMEHBIICEe 3HAuYCHHE, pa3Max
MacCHBA YHCJIOBBIX JIaHHBIX; OMIEPUPOBATH MOHATUSIMHU: CITYJAWHBINA IKCIEPUMEHT
(omBIT) M ciayyaiiHOE COOBITHE, AJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HCXO)
CIIy4aifHOTO OTIbITA, HAXOAWTHh BEPOSTHOCTH B ONBITaX C PaBHOBO3MOXKHBIMU
CIIy4allHBIMU COOBITHSIMH, HAXOJWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHH B
W3YYCHHBIX CIYYalHBIX JKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHPOBATH COOBITHS:
nepeceueHre M OOBEIMHEHHE NaHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE
JAHHOMY COOBITHIO, TIOJH30BATHCS auarpamMmmamu Jiiepa u GpopMysnon CIIoKEeHUS
BEPOSTHOCTEH TMPU PEHICHUM 3a/ad;, OIEPHPOBaTh IMOHATUSAMHU: YCIOBHAs
BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C ITOMOIIBIO
npaBUia YMHOXCHHUS, C TOMOINBIO JIepeBa CIIy4alHOrO OIbITa; MPUMEHSTH
KOMOMHATOPHOE TPABUJIO YMHOXCHHS TPU PEIICHUH 3a7ad; OIepUpOBaThH
MOHSATHUSIMH: WCIBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEPUsl UCIIBITAHUH, yCIeX U
Hey/Ja4a, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX HUCIBITAHUH JIO
NIEPBOTO yCIexa, HAXOAUTh BEPOSITHOCTH COOBITUH B CEpUU MCIIBITaHUI bepHyy;
OTIEpUPOBATH MOHATHUSAMH: CIydailHas BEIMYMHA, PACIPEICICHUE BEPOSTHOCTEH,
JiarpaMMa pacrpe/ieICHHUSI.

I1P6 15

CPaBHUBATh BEPOATHOCTU 3HAYCHUM CIIy4alHOW BEJIMYMHBI IO PACIPEICICHUIO
WIM C TIIOMOILIBIO JMarpaMM; OIEpPUPOBaTh IOHATHEM MaTEMAaTHYECKOIO
0’)KMJIaHWsI, TIPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS MAaTEMaTUYECKOE OKHJIaHUE
CIIy4yallHOM BEJIMYMHBI HAXOAUTh MATEMATHYECKOE OXXHUIAHHWE I10 JaHHOMY
paclpesieNieHuIo; MMETb IPEACTaBICHUE O 3aKOHE OOJIBIIMX 4YHCEl; HMETh
IIPEACTABICHUE O HOPMAJILHOM PaclpeeICHUU

I1K 2.3.

OcCymiecTBISITH KOHTPOJb PA0OTHI YCTPONCTB, Y3JI0B M arperaToB TEIIOBO3A.

Koa m
HAaUMEHOBaHHE
(popmupyembIX
KOMITeTeHIU

Pe3yJ'II>TaTbI OCBOCHUSA NUCHUITJIMHBI

JInunocrtHsbie (JIP) u MmeTanpeaMeTHbIe

(MP) Ipeamernnie (ITP)

OK 01.

JIP 8.1 - JIP 8.9; TIP6 01 - T1P6 15;
MP 01, MP 02;

OK 02.

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, | I1P6 01 - [1P6 15;
JIP 8.9;
MP 01, MP 02, MP 03;

OK 03.

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;

OK 04.

MP 04, MP 07; I1P6 01 - I1P6 15;

OK 009.

JIPB 6.11; I1P6 01 - ITPG 15;
MP 01;

IK 2.3.

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaATEIbHOM M CIUTIINHbBI
2.1. O0beM JUCHUILINHBI U BUbI y4eOHOH padoThI

Bup yuedHoii padoTbl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITIHHBI 277
B T.Y.

1. OcHoBHOE coepKaHHue 171
BT. U..

TEOPETHYECKOE 00yUeHne 34
MPAKTUYECKHUE 3aHATHS 109
KOHTPOJBbHBIE paOOTHI 22
2. [IpoeccuoHaILHO OPEHTHPOBAHHOE cOlep:KaHue (Co/lep:KaHue 100
NMPUKJIAJTHOTO MOYJIAA)

BT. 4..

MPAKTUYECKHUE 3aHATHS 100
Koncyabranumn 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Conep:xkanue yuyeOHOro Marepuasa (0CHOBHOE M MPO(eccCuoHAIBLHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyembie
" Tem OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, TPUKJIATHOMI 4ACOB KOMIIET HITHH
MOYJIb (IPY HAJTHYHUU)
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pa3jnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 22
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue 14
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.1 Cooeporcanue yueonozo mamepuana.
Lens u 3a0auu | bazogvle 3HaHUs U YMeHUs NO Mamemamuke 6 NPOPecCUOHANbHOU U 8 OKO01-OKO04,
mamemamuxu npu | NOBCEOHEBHOU OesimelbHOCTIU. OKO09.
oceoenuu cneyuanbrocmu | Ilpakmuueckue 3anamus): IIK 2.3.
1. [jens u 3a0auu mamemamuxu npu 0C80eHUU CNeYUAIbHOCMU 2
IIpogheccuonanvro-opuenmuposannoe cooepircanue
Tema 1.2 Hamypanvnvie u | Codeprcanue yuednozo mamepuana.
yenvle yucia 6 zaoawax uz | Hamypanonole u yenvie uucia 6 3adauax u3 peanvHou cusHu. I[lpusnaxu OKO01-OK04,
DPeanbHOU JHCUIHU 0eIUMOCIU YeblX YUcel OKO09.
Ilpakmuueckue 3anamusi: IIK 2.3.
1. Hamypanvuoeie u yenvie uucias 3a0a4ax u3 peaibHol JHeUsHU 2
Tema 1.3 MuoxxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hax MHOXecTBamH. Jluarpammsl — Oinepa—BeHHa. OK01-OK04
MHOKeCTBO pallMOHAIbHbBIX YUCEN. OK09 ’
[TpakTHyeckue 3aHITHS: '
1. MHoxecTBa 2
2. lnarpammsl Ditiepa—BeHHa 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 1.4 Yucnosvie u | Cooepicanue yuedno2o mamepuana:
npoyenmuule guruucienus | OOblkKHOBeHHble U OecsimuyHvle OpoOU, NPOYeHmbl, DeCKOHeuHble NepuoouyecKue OKO01-OKO04,
opobu. Apugpmemuyeckue onepayuu ¢ payuoOHAIbHbIMU YUCIAMU, NPeoOPA308aAHUS OKO09.
yucnosvix evipasicenuti. Ilpumenenue Opobeil u npoyewmos O0as peuleHus IIK 2.3.

NPUKIAOHLIX  3a0a4 U3 PA3IUYHLIX ompacieli 3HAHUU U DeaibHOU  JHCUSHU.
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Jleticmeumenvnvie  uucna.  Payuonanvnvie u  uppayuoHanvHvle  uucaa.
Apugpmemuueckue onepayuu c OelicmeumenvHbiMu yuciamu. Ilpubnudicénnvle
BbIYUCTICHUS, NPABUNA OKPY2IEHUSl, NPUKUOKA U OYEHKA Pe3YIbmama Gbl4UCiIeHUIL.

Ilpakmuueckue 3anamusi.
1. Jleticmeumenvhbie u payuoraivHble Yyucia
2. [Ipoyenmul

N

IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 1.5 Ypasunenus u
HepaseHcmea

Cooeporcanue yueonozo mamepuana.

Toocoecmea u modxcoecmeenuvie npeodOpPa308anus. Ypaenenue, KOpeHb YPAGHEHUS.
Hepasencmeo, pewenue nepagencmea. Memoo unmepganos. Pewenue yenvix u
OPOOHO-PAYUOHATILHBIX YPAGHEHULL U HEPABEHCNE

Ipakmuueckue 3anamus.
1. Pewenue ypasnenuil
2. Pewenue nepasencme

N

OKO01-OKO04,
OKO09.
IK 2.3.

Tema 1.6.
ITocienoBaTenbHOCTHU
U TIPOTPECCUU

Coaep:xanue y4eOHOIro MaTepuaJa;

[TocnenoBarenbHOCTH, CHOCOOBI 3alaHusl IocienoBareabHocTell. MOHOTOHHBIE
MOCNEe0BAaTeNbHOCTUH.  ApudmMerndeckass W TEOMETpUYECKass  MPOrPECCHUH.
beckoneuno yOwiBaromiass reomerpuueckas mnporpeccus. Cymma OECKOHEUHO
yObIBaroleil reomerpudeckord mporpeccuu. DopmMyna CIOXKHBIX IMPOIEHTOB.
Hcnons3oBaHne NPOrpeccHM Ul PEIICHWS pealbHBIX 3a4ad  IPHUKIAJHOTO
Xapaxkrepa.

IIpakTHueckue 3aHATHS:
1. TTocnenoBaTeIbHOCTH M TPOIPECCUN

OK01-OKO04,
OKO09.

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 1.7 Ilpoepeccus &
npogeccuoHanbHbIxX
3a0ayax

Cooepotcanue yueonozo mamepuana.

Ilocneoosamenvuocmu, cnocodwvl 3a0anus nociedosamenvhocmetl. MonomoHmbie
nociedosamenvHocmu.  Apugpmemuueckas u - 2eomempuyeckas — npocpeccull.
beckoneuno ybwisarowas eceomempuueckas npoepeccus. Cymma 6ecKoOHeuHO
yovisaloweli 2eomempuyeckoi npocpeccuu. Popmyna CIOHNCHbIX NPOYEHMOS.
Hcnonvzoeanue npoepeccuu O0nsi  peuwleHus peanrbHulX 3a0ay  NPUKIAOHO20
xapakmepa.

Ipakmuueckue sauamus.
1. Ucnonvzosanue npoepeccuu 0151 peuieHus nNPUKIaOHbIX 3a0ay

OKO01-OKO04,
OKO09.
IK 2.3.

KonTponbnast pabota Nel (BX0IHOI KOHTPOJIb)
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Paznen 2. Crenennasi QyHKIMs, KOPeHb N-0ii CTeNeHH

30

Ilpogheccuonanvno-opuenmupogannoe codeprcanue

10

Tema 2.1

OyHKIWHS, CIIOCOOBI
3aaHus GyHKINH.
CaoiicTBa pyHKINHU

Conep:xanue y4ye0HOIro MaTepuaJa:

@OyHkIus, crnocodbl 3amaHus QyHKUuMU. B3aumHo oOpartHble ¢yHkuuu. ['paduk
¢bynkuuu. OO6sacTb ONpENeNIeHUs U MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymm
¢ynkuuu. [IpoMexyTKu 3HaKONOCTOSTHCTBA. YETHBIE M HEYETHBIE (DYHKIIMH.

Teopernueckue 3aHATHA:
1. Oynkuus

[IpakTHyeckue 3aHATHSL:
1. B3aumHo oOpaTHbIe GYyHKIUU
2. CpoiicTBa pyHKIIUK

N

OK01-OKO04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOMCTBA

Conep:xanue yueOHOro MarepuaJa;

CrenenHass (QyHKUMsS C HaTypaJdbHBIM M LEJbIM Moka3aTeneM. EE cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareineMm. (CBOHCTBAa  CTEHEHH.
[Ipeobpa3oBaHue BbIpaX)eHHI, COAEPKAIUX PAIlIOHATbHBIC CTETICHU.

Teoperndeckue 3aHATHSL:
1. Crenennas GyHKIUs, €€ CBOMCTBA

[IpakTnueckue 3aHATHS:
1. I'paduk crenenHoi pyHkuMN
2. CteneHb ¢ pallMOHAIbHBIM [TOKa3aTeIeM

OK01-OKO04,
OKO09.

Tema 2.3
ApubdmMeTniecknii KopeHb
N-0H CTEeIleHU

Conep:xxanue yueOHOro MaTepuaJa;

Apudmerndeckuil KOpeHb HaTypalbHOH creneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOpHSIMH N—OW cTeneHu. PenieHue uppanroHalIbHBIX YPAaBHEHMM M HEPAaBEHCTB.
CoiicTBa U rpaduk KOpHs N-0if CTENeHu.

TeopeTnueckue 3aHATUA:
1. Apupmernueckuii KOpeHb

[IpakTHueckue 3aHATHS:

1. IlpeoGpa3oBaHue BbIpAXKEHUI C KOPHAMU N-Oi CTETIEHU
2. Penrenne uppanmoHaNnbHBIX YpaBHEHUH

3. Perienne uppannoHanbHbIX HEPAaBEHCTB

N -

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
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Tema 2.4
Cmenennas  @yuxkyus 6

Cooeprcanue yueonozo mamepuana:
Cmenennan ¢ynkyu, eé ceoucmea u cpagux. Cmenenb ¢ payUoOHANTbHLIM

npogheccuonanbHoll noxazamenem. Ceoticmea cmenenu. IIpeobpaszosanue 8vipaddcenuil, cooeprHcaujux
oesamenbHOCMuU PayuoHanvhsie cmenenu. Jlelicmeus ¢ apugpmemuyecKumu KOpHamu N—oii cmeneHu.
Pewenue uppayuonanvuvix ypasnenutl u nepagerncms. Ceoticmea u epapux KopHs
N-oui cmenenu. OKO01-OK04,
Ilpakmuueckue 3anamusi. OKO09.
1. Ksaopamuunas (pynkyus 6 npukiaoHulx 3a0a4ax 2 [IK 2.3.
2. Cmenennvie npeobpazo6anus 6 NPUKIAOHLIX 3a0a4ax 2
3. Uppayuonanvhvie ypasHerus 6 NPuKIaOHbIX 3a0a4ax 2
4. Texcmosgbvie 3a0ayu ¢ NPODECCUOHATLHBIM COOEPHCAHUEM 2
5. I'paguueckoe pewenue npukiaoHvlx 3a0au 2
KonTponbHas padbota 2
Pa3nea 3. Iloka3aTeabHasi QyHKuus 16
Ilpogpeccuonansvno-opuenmuposannoe cooeprcanue 6
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJa;
[TokazarenbHast ¢yHkuus, | [lokazaTenbHble ypaBHeHus: U HepaBeHcTBa. [lokasarenbHas QyHKIuMA, €€ cBOWCTBA
ee cBolcTBau rpapuk U TpaduK. OKO01-OK04,
TeopeTnueckue 3aHATHSA: OK09.
1. [lokazarenbHast pyHKIIMS, €€ CBOWCTBA 2
[TpakTHyeckue 3aHsITHS:
1. IlokazarenbHast QyHKIMS, €€ TpaduK 2
Tema 3.2 Copepxanue y4eOHOro MmarepuaJa;
Pemenne mnoxazarenbHbIX | [loka3zaTenbHbIE ypaBHEHMs U HEPABEHCTBA. OKO01-OK04
YPaBHCHHI U HEPABEHCTB | [IpakTHuecKue 3aHATHUS: OK09 ’
1. Pemenue nmokaszareiabHbIX YpaBHEHUN 2 '
2. Pemenne nokasatenpHbIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooeprcanue yuedonozo mamepuana:
Ilokazamenvruas ¢ynxyus | [lokazamenvhvie ypasHenus u HepaseHcmea. Illokasamenvuas @yukyus, eé OKO01-OKO04,
8 NPUKIAOHBIX 340a4ax ce0lUCmea u epaghux. OKO09.
Ilpakmuueckue sanamusi. IIK 2.3.
1. Ilokazamenvuas (yHKYUs 8 NPUKIAOHBIX 3A0A4AX. 2
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2. IloxazamenvHule ypasHeHUs 8 NPUKIAOHBIX 3A0a4ax
3. I' paguueckoe pewienue npukiaoHwvix 3a0ay

KonTponbnas pabora

NN DN

Pa3nea 4. Jlorapugmsl. Jlorapudmudeckas GpyHKuus 20
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 4
Tema 4.1 Copnepxxanue y4yeOHOro MmaTepuaJia;
Jlorapudm uucna. Jlorapudgm uymcna. JlecsaTuuHble M HaTypajibHble jorapudmsl. [IpeobpazoBanue
BBIPKEHUI, COEPKAITNX JOTapr(MBbI.
TeopeTnueckue 3aHATUA: OKO01-OKO04,
1. Jlorapudm 2 OKO09.
IIpakTHueckue 3aHATHS:
1. CroiicTBa norapugpma 2
2. [IpeoOpa3oBanue BRIpAKECHUHN, COICPIKAIINX JIOTapU(PMBI 2
Tema 4.2 Coaep:xanue y4eOHOIro MaTepuaJa;
Jlorapudmmueckas Jlorapudmmueckas QyHKIUS, €e CBOWCTBA U TpaduK
¢byHKLUs, ee CBOWCTBA TeopeTnueckue 3aHATHSA: OK01-OK04,
1. Jlorapudmuyeckas GyHKIH, ee CBOWCTBA 2 0KO09.
[TpakTuyeckue 3aHATHS:
1. Jlorapupmuueckas pyHkIus, ee rpadux 2
Tema 4.3 Copepxanue y4eOHOro MmarepuaJa;
Jlorapudmmueckue Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. OKO01-0OK04
ypaBHEHHsI U HEPABEHCTBA. | [IpakTHYEeCKUE 3aHSTHUS: OK09 ’
1. Jlorapudmuueckue ypaBHEeHUs 2 '
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvno-opuenmuposannoe cooepaircanue
Tema 4.4 Cooepicanue yueonozo mamepuana:
Jlozapughmuueckan Jlozapughm uucna. Ilpeobpasosanue 6vipadiceHull, cooepHcAux J102apugmol. OK01-0K04
dyukyus 6 npurkiaouvix | Jlocapugmuueckasn pyukyus, ee epagpux OK09 ’
3a0auax Ilpakxmuueckue 3anamusi: K 2 3
1. Jloeapugpmuueckas pynkyus 8 NPUKIAOHBIX 3A0AUAX. 2 e
2. Jloeapugmuueckue ypasneHus 8 npukiaoHsbix 3a0a4ax 2
KonTponsHas pabora 2
Pa3nes 5. YpaBHeHus1 M HEPABEHCTBA 12
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

12

Tema 5.1
Cucmembl ypasHenuu

Cooepotcanue yueonozo mamepuana.

Cucmemvol  nuHetinvlx ypaeueHull. Pewenue npuxiaouvix 3a0au ¢ NOMOWDBIO
cucmemul nuHelinvlx ypasnenui. Cucmemvl u COBOKYRHOCMU YENblX, PAYUOHATbHDBIX,
UPPAYUOHATILHBLX, NOKA3AMENIbHBIX, J102aPUPMUYECKUX VPABHEHUL U HepaBeHCMmS.
HUcnonvzoeanue epaguxos Gyukyuii 0ns peutenus YPAGHEHUll U  CUCMEM.

Ilpumenenue ypasuenuii, cucmem U HePAGEHCME K DEUeHUrd MamemamuiecKux OKO01-OKO04,
3a0ay u 3a0a4 U3 pa3iuyHbLX 001aAcmell HayKu U PearbHOU JHCUSHU OKO09.
Ilpakmuueckue 3anamusi. [IK 2.3.
1. Cucmemsbt unetinvix ypasHenuil 2
2. Hcnonvzosanue epagukos pynkyutl 0 peuleHust ypagHeHull u cucmem 2
3. Dopmynvl 8 npakmuueckux 3a0ayax 2
4. Pewenue mexcmoguix 3a0ay npoghecCcUoOHaIbHO20 COOEePIHCAHUSL 2
5. Vpasnenus u nepasencmea 6 npogeccuonanvuvix 3adavax 2
6. Cucmemvl ypasHenuii 8 npoghecCcUoHaAIbHLIX 3a0aAUaAX 2
JAudpepeHuipoBaHHbIN 3a4eT 2
Paszpnen 6. OcCHOBBI cTepeoMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 10
Tema 6.1 OcHosable | CogepkaHue y4eOHOT0 MaTepuaa;
MTOHSATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHHU: TOYKA, TMPsAMast, IJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna n300pakeHUs HA PUCYHKAX: M300pa)KEHUs IJIOCKOCTEH, MapasuiedbHBIX
npsiMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcumoMaTHUYecKoM OKO01-0K04
IOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HHX. OKO09. ’
[ToHsATHS: IepeceKaronecs IIOCKOCTH, EPECEKAIONIHECcs psMasi M MIIOCKOCTh.
TeopeTnueckue 3aHATUA:
1. OcHOBHBIE TIOHATHUS CTEPEOMETPUU 2
2. AKCHOMBI CTEepEOMETPUHN 2
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Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4eOHOI0 MaTepHaJa:

BekTop Ha miockoctd M B npocTpaHcTBe. ClI0KEHME M BbIUUTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. PemeHuwe 3agay, CBA3aHHBIX €
NIPUMEHEHUEM TpaBWI JAeUCTBUM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATAaX. YTOd Mexay Bekropamu. CKalsipHOEe NIPOU3BEIECHUE BEKTOPOB.
Brpluucnenue yrioB Mexay OpsSMBIMU M IUIOCKOCTAMH. KoOpAauMHATHO-BEKTOPHBIN
METOJ1 IIPY PEIICHUH F'€OMETPUUECKUX 3a]ad.

TeopeTnueckue 3aHATUA:
1. BekTopsl B IPOCTpaHCTBE

IIpakTHueckue 3aHATHS:
1. JleficTBHSI C BEKTOpAMH
2. PazyioxxeHne BEKTOPOB

N

OKO01-OK04,
OKO09.

Tema 6.3
[IpssMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepHuaJa;

B3anMmHOe pacnonokeHwe IHpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeluMBaromuecs mnpsaMble. IlapamienpsHocTs nOpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: MapajuleNIbHbIE MpPsIMBIE B MPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSAMONM U IUIOCKOCTH. YTUIBL C
COHANPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY MPSMBIMU B IPOCTPAHCTBE.

ITonsATHA: mEepeceKaroluecs IIOCKOCTH, NEPECEKAIOIUeEcs MpsiMas U IIIOCKOCTb.
[TapayieapHOCTB MJIOCKOCTEN: MapajuIeIbHbIE IIIOCKOCTH; CBOMCTBA MMAPaJUIEIIbHBIX
iockocteil. [IpocTelimme mpocTpaHCTBEHHBbIE (PUTYphl Ha IMJIOCKOCTU: TETpa’Jp,
KyO0, mapajulesienumnen; MocTpoeHue cedeHui. lleprneHaukynspHOCTh HpSIMOM U
IIJIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE, MPsMbIE MTapajlIeIbHbIE
U TEPIEeHIUKYISAPHbIE K IUIOCKOCTH, NPHU3HAK NEPHEHAMKYJISAPHOCTH IPSAMON M
IIJIOCKOCTH, TEOpEMa O NMPSAMON NEPHEHAUKYIIAPHON IUIOCKOCTH. Ilepnenaukyisap u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MpPsIMOM 110
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJd MEXAY MPAMOM U IUIOCKOCTBIO;
JIBYTPaHHBI YroJj, JUHEHHBIA yroa ABYrpaHHoOro yria. llepnenaukyisipHOCTB
IJIOCKOCTEW: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOcTed. Teopema o Tpéx
nepneHauKkyisapax. lloctpoenne cedeHMii B MHOTrOrpaHHUKe. Bwruucienue
pPacCTOSIHUM: MEXKIy JABYMS TOYKAMHM, OT TOYKHM JO MPAMOH, OT TOYKH JI0
IJIOCKOCTH; MEXAY CKPEIIMBAIOUIUMUCSA TNPSAMBIMHA. BbIUMCIEHHE YIIOB: MEXIY

OK01-OKO04,
OKO09.
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CKPpCIIUBAOIHUMHUCA IIPAMBIMHA, MCKIY HpHMOﬁ " IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCKAY IJIOCKOCTAMMU.

TeOpeTI/I‘ICCKI/Ie 3aHATHUA:

1. BzaumHoe pacnosioxkeHue B IPOCTPaHCTBE 2
[TpakTHyeckue 3aHsTHS:
1. B3aumHOe€ pacrosioxKeHue MpsiMbIX 1
2. BzanmHoOe pacnoioeHue mI0CKOCTEH 1
3. B3anMHoe pacrosioykeHue MpsiMbIX U IMJI0CKOCTEN 2
4. TlepieHAUKYJISAP U HAKJIOHHBIC 2
5. YTIIbl B IPOCTPAHCTBE 2
6. Ceuenus 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 6.4 Cooeporcanue yueonozo mamepuana.
IIpocmpancmeennvle Ilpasuna uzobpasicenus na pucynkax. Bekmop na niockocmu u 6 npocmpancmee.
3a0ayu Pewenue 3aoau, cesazanmvix ¢ npumeneHuem npasunl OeucCmeUti ¢ 6eKmopamu.
npogheccuonanbHoll Ipamoyzonvnas cucmema koopounam 6 npocmpancmee. Koopounammo-
desimenvbHOCMU BEKMOPHBILL  MemoO Npu  peueHuy  2ceomempuyeckux 3aday. Bzaumnoe
pacnonodxcenue npamulx 8 npocmparcmee. llapaniensnocmo npamulx u niockocme
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie @ueypsl HA NIOCKOCHU. OKO01-OK04
Ilocmpoenue ceuenuti 6 mHo202paHHuKe. Bvluucnenue paccmosnuii u y2n06 6 OK09 ’
npocmpancmae. K 2.3.
IIpaxmuyeckue 3ansamus:
1. Ilpsamsie u niockocmu 8 NPogheccuoHaIbHbIX 3a0a4ax 1
2. Koopounammuas niockocmos 6 npoghecCUOHaIbHbIX 3a0a4ax 1
3. Koopounamno-eexmopHhulii Memoo npu peuleHuy 2eoMempuyeckux 3a0ay 2
4. [Ipocmetiuue npocmpancmeenuvlie guzypul 2
5. [locmpoenue cevenuii 2
6. ['eomempuueckue 3a0ayu 8 NPOhecCuoHaIbHOU desmelbHOCU 2
KonTtposnbHast pabota 2
Pa3nes 7. MHOrOrpaHHHMKH M TeJia BpalleHus! 50
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 20
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Tema 7.1
MHororpanHuku

Conep:kanue y4eOHOI0 MaTepHaJa:

3HAKOMCTBO C MHOTOTpaHHUKaMU, U300pakeHNE MHOTOTPAHHUKOB HAa PUCYHKAaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIE 2JIEMEHTBI MHOTOI'PDAaHHUKA, BBITYKJIbIE M HEBBITYKIIBIE MHOIOI'PaHHUKH;
pa3BépTKa MHOrorpanHuka. Ilpusma: n-yroiapHas npusMma; I'paHd U OCHOBaHUS
IPU3MBI; NIPsIMasi ¥ HAKJIOHHAS MPU3Mbl; OOKOBAasl U MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYroONbHBIA Mapajulesenuies] U ero ceorcraa. Ilupamuna:
N-yrosbHas NUpaMuAa, I'paHM M OCHOBAaHHE MHpaMU[bl; OOKOBas WU IOJHAs
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamunabl.  IIpaBunpHBIE  MHOTOIDAaHHUKH: — TOHATHE  IIPABHIIBHOTO
MHOTOTpaHHMKA; IpaBWIbHAs MpU3Ma M NpaBUIbHAs MUpaMHIa; I[paBUIbHAs
TpeyrojpHas MUpaMuJa U MpaBWIbHBIA TeTpa’ap; Kkyo0. IlpencraBinenue o
IPABWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, JoJeka’ap M ukocadap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, IPAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPUU B MHUpaMHaxX, NapajuleJenunenax, MpaBUIbHBIX MHOIOIPAaHHUKAX.
Bbluucnenue 31eMEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IPAaBUIBHOW MNHpaMUAbI, TEOpemMa O IUIOIIAIU
OOKOBOM MOBEPXHOCTH YCEUEHHON MUPAMUJIBI.

TeopeTnueckue 3aHATUA:
1. DneMeHTH MHOTOTPaHHUKOB
2. PazBepTKa MHOTOTPaHHUKOB

[

[TpakTueckue 3aHATHS:

1. IIpusma, ee cBoiicTBa

2. [lapannenenwumnes, ero CBOMCTBa
3. [lupamupa, ee cBoiicTBa

4. IIpaBUIIbHBIE MHOTOTPAHHUKHU
5. Buasr cummetpuii

P FPDNMNDNDN

OKO01-OK04,
OKO09.

Tema 7.2
OOBeMbI MHOTOTPAaHHHUKOB

Conep:xanue yueOHOro MaTepHuaJa;
[Tonsitue 06 06bEMe. O0BEM nHpaMubl, IPU3MBI.

[TpakTryeckue 3aHsITHS:
1. O6bem npu3Mbl

OKO01-OKO04,
OKO09.
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2. O6beM MUpaMu/IbI

Tema 7.3
Tena BpameHnus

Coneprxxanue y4eOHOro MaTepuasa;

Copnepxanne ydyeOHoro matepuana: Cdepa u map: LEHTp, paauyc, AUAMETD;
IUIOINAAb MOBEPXHOCTU cdeprl. B3ammuoe pacmonoxenue chepbl M IIIOCKOCTH;
KacaTesbHas TUIOCKOCTh K cdepe; miomans chepsl. M3o0pakenue chepsl, mapa Ha
wiockoctd. Cedenuss mapa. LlunuHIpuyeckas MOBEPXHOCTh, 0OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM MOBEpXHOCTH. M3o00pakeHne UWIMHIApa Ha IUIOCKocTU. Pa3BEéprka
UWJIMH]PA. CeueHnus HWIHMHAPA (TJI0CKOCTBHIO, napasieaIbHON 1581051
NEPIEeHIUKYIAPHONM ocu uuinHapa). KoHuueckas MOBEPXHOCTb, 0OO0pa3yrolue
KOHHYECKOW IIOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW MOBepXHOCTH. Komyc:
OCHOBaHMWE U BepIIMHA, oOpa3ymomias M OCh; IUIOMAAh OOKOBOW U MOJHOMN
MOBEPXHOCTU. Y CEUEHHBIN KOHYyC: 00pa3ylolllie U BbICOTA; OCHOBaHMS U OOKOBas
noBepxHocTh. M300paxkeHne KoHyca Ha IIOocKocTH. Pa3BépTka konyca. CeueHus
KOHyca (IUIOCKOCTBIO, MapajllesIbHOM OCHOBAaHUIO, U IJIOCKOCTBIO, MPOXOJAIIei
yepes BEPIINHY).

TeopeTnueckue 3aHATUA:
1. DnemeHTHI TEN BpalleHUsS
2. Pa3zBepTka Ten BpameHus

[TpakTueckue 3aHATHS:

1. Cdepa, map, ux cpoiicTsa
2. llununap, ero cBoicTBa
3. Konyc, ero cBoiicTBa

NN

OKO01-OKO04,
OKO09.

Tema 7.4
OObeMbl Te BpalleHUs

Conep:xxanue yueOHOro MaTepuaJa;
OcHoBHble cBoiicTBa 00bEMOB Ten. OO0bEM HuIMHIpa, KoHyca. OO0bEM miapa u
I0IAAb Chepsbl.

[IpakTHueckue 3aHATHS:
1. O6wem mapa

2. O0beM MUITUHIpA

3. O0BeM KOHYCa

NN

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

Tema 7.5
Mmnozoecpannuxku u mena

Cooepicanue yueonozo mamepuana:
Csedenusi 0 MHO202pAHHUKAX, UX paszeépmku u mooenu, cedenus. OOvembl

OKO01-OKO04,
OKO09.
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epauyeHus
npogeccuoHanbHbIX
3a0auax

MHO202panHuko8. CeedeHusi 0 meiax epawjeHus, ux pazeepmku, MOOeiu, Ce4eHus.
Obvemvl men epaujeHusl.

Kombunayus men epawenus u MHo20epanHuko8. MHO202paHHUK, ONUCAHHBLIL OKOJIO
cpepui; cgepa, enucannan 8 MHO20SpaAHHUK uiu 6 meno epaujerus I110006nvie mena
6 npocmparcmee. COOMHOUEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEN, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202PAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202DAHHUKO8 6 NPUKIAOHBIX 34044
. Tena spawenus 6 NPUKIAOHBIX 3a0a4ax

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

. Pacuem obvema men epawenus 6 npukiaoHvlx 3a0ay
. Kombunayus men epawjenus u MHO202paHHUKO8

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

1K 2.3.

KonTponbhas pabora

NINDPNODDNPNDNPNNDNDNDNDNDDND

Pazgen 8. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKIUH

N
S

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

(ep]

Tema 8.1

DopMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUSA

Conep:xxanue yueOHOro MaTepuaJa;

CuHyC, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC H
ApKTaHIE€HC  4YMCIIOBOIO  apryMeHTa.  TpUrOHOMETpUYECKass  OKPYXKHOCTD,
onpezesieHne TPUTOHOMETPUUECKUX (YHKIMM ducioBoro aprymentra. OCHOBHbIE
TpuroHomerpuueckue  gopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKCHUI. Pemenne TPUTOHOMETPUUECKUX YpaBHEHUM. [Ipumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpakTHueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa

2. TpuroHOMeTprYecKas OKpy>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI

4. TIpeoOpa3oBaHie TPUTOHOMETPUUECKHUX BbIPAKEHHI

5. [Ipocreiiume TpUroHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA
6. Penrenne TpUroHOMETPHUECKUX YpaBHEHHUI

NDNDNDNDNDN

OKO01-OKO04,

OKO09.
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Tema 8.2
Tpuronomerpuueckue
¢GbyHKLIMH, MX CBOMCTBAa M

Conep:kanue y4e0OHOro MaTepuaJa:
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKH.

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

rpaduKy. 1. Tpuronomerpuueckue QyHKIIH, UX CBOWCTBA 2
[TpakTuyeckue 3aHATHSL:
1. Tpuronomerpuueckue QyHKIUH, UX rpaduKu 2
IIpogheccuonanvno-opuenmuposannoe cooepaicanue
Tema 8.3 Cooepircanue yuebnozo mamepuana.
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeymenma. Pewenue mpueonomempuueckux
npogeccuonanvbHol ypaeuenuii. Tpueonomempuueckue QyHKyuu, Ux c60OUCMEA U 2papuxu. OKO01-OKO04,
OdesimenvbHOCMU Ilpaxmuueckue 3anamusi. OKO09.
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 IIK 2.3.
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2
3. Tpueonomempuueckue yHKyuu 6 NPUKIAOHBIX 3a0a4ax 2
KonTponbHas pabota 2
Pa3nea 9. IIpousBognas GpyHKIUH, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
Tema 9.1 Copnepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKINU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [IpousBomHas CyMMbl, NPOU3BEICHMUS,
yacTHOro ¢yHkuuid. IIpuMeHeHne NpoM3BONHONW K HCCIENOBaHUIO (YHKIMHM Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHA: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHS:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxenne HanbombIIero 1 HAMMEHbBIIEr0 3HAYCHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 9.2

Cooeprcanue yueonozo mamepuana:

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU OKO01-OK04
3a0ayax epaghuxom. OK09 ’
Tlpaxmuueckue 3anamus (¢ npogheccuoHaIbHO-0PUEHMUPOBAHHBIM COOEPIHCAHUEM). K 2 3
1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 e
2. Ilpousso0nas 6 npuxkiaoHvix 3a0ayax. 4
KonrponbHas pabora 2
Pasjnen 10. UnTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 10.1 Conep:xanue yueOHOro MaTepHuaJa;
[TepBooOpasnas ¢yaknuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpans, TEOMETPUYECKUH W
Brruncnenue unrerpana dbusnueckuit cMpici uHTerpana. Beruucienue mnterpana mo ¢opmyne HproToHa—
JleitOHMIA
Teopernueckue 3aHATHA: OKO01-OKO04,
1. I[TepBooOpazuas 2 OKO09.
IIpakTHueckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. NnaTerpan 2
3. OnpeneneHHbIil UHTErpaj 2
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana.
Humeepan 6 | Ilepsoobpasnas. Tabnuya nepgoobpaszuvix. Humeepan, ceomempuueckuti u
npogheccuoHanbHbIX Qusuueckuti cmoicn unmeepana. Boviuucnenue unmeepana no gpopmyne Hviomona— OKO01-OKO04,
3a0ayax Jletionuya. [lpakmuueckoe 3Havenue u npumeHenue uHmezpaa. OKO09.
Ilpakmuueckue 3anamus: IIK 2.3.
1. l'eomempuueckuii u guzuueckuli CMulci UHmMe2pana 2
2. Uumeepan 8 npukiaouvix 3a0a4ax 4
KonTponpHas pabota 2
Pa3nes 11. BepoSiITHOCTh M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copnepxxanue y4eOHOIro MaTepuaJa; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.

24




u omnucarenbHas | apudMeTuyeckoe, MeauaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

1. CocoObl onucaHus U MpeICTaBICHMs] TaHHBIX
Tema 11.2 Coaep:xxaHue yueOHOro MaTepuaJa;
Cayuaiinple  ombiTel W | Cioy4aliHble SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. OJEeMEHTapHbIE
CiTyJaiiHbIC COOBITHSA, | COOBITHS (MCXO/bI). BEeposATHOCTH ciydyailHOTO cOObITH. BeposTHOCTH COOBITHH B
OTIBITHI C | ONbITax ¢ paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
PaBHOBOSMOKHBIMU [TpakTHyeckue 3aHsTHS:
SJICMEHTapHBIMH 1. BEpOATHOCTH CIy4aifHOTO COOBITHS
UCXO0JaMU
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJa;
Onepanuu Hapa | Onepanuu  Haj ~ COOBITUSAMHU:  TepeceueHue,  OoObeAMHEHHE  COOBITHIA,
COOBITHSIMH, CIIO)KEHUE | IPOTUBONOJIOKHBIE  cOoObITUA. [uarpammbl  Oitniepa. ®opMyna  ClOXKeHUs
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

1. Onepanuu HaJT COOBITUSAMHU
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJa;
VYciioBHas BEPOSATHOCTS, VYcioBHass BEpPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. JlepeBo  ciydailHOTo
JEPEBO cinyyaiiHoro | skcnepumenTa. ®opmyna nonHoi BepositHocTH. HesaBucrumMbie COOBITHS
omnblTa, (Gopmyna mnonHOU | TeopeTHUECKUE 3aHATHS:
BEPOATHOCTH u | 1. YcnoBHas BEpOSTHOCTD
HE3aBUCHMOCTb COOBITUI
Tema 11.5 Coaep:xxanue yueOHOro MaTepuaJa;
OneMEHThI KombOunaroproe mnpaBuino ymHOkeHus. IlepectanoBku u daxtopuan. Yucno
KOMOMHAaTOPUKHU couetanuil. Tpeyronbauk Ilackans. @opmyna 6bunoma HeroToHa

[IpakTHueckue 3aHATHS:

1. IlepecTaHOBKHM U COYETAHUS
Tema 11.6 Conep:xxaHnue yueOHOro MaTepuaJa;

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

BunapHblif ciyuailiHblii ONBIT (MCHBITaHWE), ycleX W Heynaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCHMBIX HCHObITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITanuil bepuymnu. IlpakTuueckas paboTa ¢ HMCIOIB30BaHHEM
AJICKTPOHHBIX TaOJIHII.

HpaKTI/I‘-ICCKI/IC 3aHATHUSA.
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1. He3zaBucrMbIe HCTIBITAHUS 1
Tema 11.7 Copneprxanue y4eOHOIro MmaTepuaJia;
CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.
U paclpenencHus CymMa 1 npousBeieHNE CilydaiiHbIX BennyuH. [Ipumepsl pacnpenenenuii, B ToMm
YHClIe TEOMETPUYECKOE U OMHOMHUAIBHOE
TeopeTnueckue 3aHATHS:
1. Pacnipenenenue BeposTHOCTEH 1
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 11.8 Cooepotcanue yuednozo mamepuana.
Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.
cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio
npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem
3a0ayax anekmponHvlx mabauy. Cayyaiinas eenuuuna. Pacnpedenenue eeposmuocmel.
Huacpamma pacnpedenenus. Cymma u npouzgedeHue CAy4auHblX GelUYUH. OKO01-OKO04,
Ipumepul pacnpedenenutl, 8 mom Hucie 2eoMempuyecKoe U OUHOMUALIbLHOE OKO09.
Ilpaxmuueckue 3anamusi. IIK 2.3.
1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2
2. Pacuem xonuyecmea nepecmano8oK U couemanuii 2
3. Ilpakmuueckas paboma c Ucno1b308aHUeM INEKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue gepossmuocmell 8 NPUKIAOHBIX 3a0ayax 1
KonTponsHas pabora 2
Kouncyabranumn OO01mre MeToIbI pelIeHus 3a71a4 U ypaBHEHU N 8
[TpakTHyeckoe 3aHsTHE
IIpomexxyTounasi arrecranus (JK3amMeH) 4
Bceero: \ 577
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecne4yeHU o

Peanuzanust mporpammbl JUCHUIUIMHBI TpeOyeT Haiauuusg y4eOHOro kabWHETa pPYCCKOTo
SA3BIKA.

D¢ddexTuBHOCT, MpemoAaBaHuUsl Kypca pPYCCKOro s3blKa 3aBUCUT OT  HaJU4UA
COOTBETCTBYIOIIETO MaTepUAIbHO-TEXHUYECKOTO OCHAIICHUSI. DTO OOBSICHSIETCS OCOOEHHOCTSIMHU
Kypca, B IEPBYIO OUepe/ib €ro MHOTONPOGUIBHOCTHIO U MPAKTUYECKON HAIIPABJIEHHOCTHIO.

OobopynoBanne y4eOHOro KabuHeTa:

— HarAgHble TocoOMsi (KOMIUIEKTHI Y4eOHBIX TaOiWll, CTEHJOB, CXEM, IJIAKaToOB,
MOPTPETOB BBIIAIOIINXCS YUEHBIX B SA3BIKO3HAHUS U . );

—  JIUAAKTHYECKHE MaTepuanbl (3aJaHusl JUIsl KOHTPOJIbHBIX PAa0OT, IJIsl pa3HbIX BHUJIOB
OILICHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

—  TEXHHWYECKHE CpelncTBa oOydeHUs (TICPCOHAIBHBIM KOMITBIOTED C JIMIEH3UOHHBIM
MIPOrpaMMHBIM 00€CIICUCHUEM; MYJIbTUMEIUNUHBIN MPOEKTOP; MHTEPAKTHBHAS JIOCKA, BBIXOJ B
JIOKAQJIbHYIO CETh);

—  3aibl (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BBIXOJIOM B ceTh MHTEpHET).

3.2. UndopmanuonHoe odecrnieyeHne 00yueHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

bammvakos M.M. Maremaruka: y4eb. Uisi CTYIASHTOB YUYPEXKIEHUU cpea. mpod.
oOpa3zoBanus, 1-e uza., M: Akagemus, 2022

bammvakos M.U. Maremaruka. COoOpHUK 3amad NpodUIBLHON HANpaBIEHHOCTH: Y4eo.
nocoOue It CTyN. yupekaeHuit cpea. mpod. odpazosanus. — M., 2022.

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

1. Amumo HI.A. m gp. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOIO
aHaM3a, TeOMETPHSL.

2. Anrebpa ¥ Hauyala MaTeMaTHYecKoro aHainm3a (0a3oBBIH M yrITyOJEHHBIN
ypoBHH).10—11 kmaccel. — M., 2022.

3. ArtanacsH JI.C., byryzoB B.®., Kanomues C.b. u np. Maremaruka: anrebpa

U Hayaja MareMarudeckoro ananuza. ['eomerpus. ['eomerpusi (0a30BbIi U yriayOieHHBIH
ypoBHH). 10—11 kmaccsl. — M., 2021.

4. bammvakos M.U. Maremarnka: y4eOHUK IJsi CTYA. YUYPSXKICHHUH Cpel. mpod.
obpaszoBanus. — M., 2022.
5. I'yceB B.A., I'puropreB C.I'., Bonruna C.B. Martemaruka s npodeccuii u

CMELUANBHOCTEN COIMATIbHO-DKOHOMUYECKOTO MpOQMIs: YYeOHUK Ui CTYJ. YUYpexKJICHHM
cpen. mpod. obpazopanms. — M., 2022.

6. Komarua FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M Hayaja MaTeMaTHYecKoro aHaiu3a. Anredpa W Hayala MAaTeMaTH4YecKoro aHaiu3a
(6a3oBbIit M yrmyOneHHsli ypoBHH). 10 kiacce / mox pen. A. b. XKuxuenko. — M., 2022.
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7.

Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u

Havajga MaTeMaTHYeCKOTO
(6azoBbIil U yryOneHHBIH ypoBHH). 11 kmace / mox pen. A. b. XKwkuenko. — M., 2022.

aHaJin3a.

HNHuTepHeT-pecypcsl

Anrebpa wu Hayaia

MaTCMaTH4YCCKOI'O  aHaliu3a

1. Enunas xosutekuus 1udpoBbIX oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru - TeKkcT: 271€KTPOHHBIA.

2. TloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
JJIEKTPOHHBIN.

3. ®enecpanbubiii mopran «Poccuiickoe obpaszoBanue». - URL: http://www.edu.ru -
TeKCT: ANeKTPOHHBIN.

4. KOHTPOJIb U OLIEHKA Pe3yJibTATOB OCBOCHUS 00111€00pPa30BaATEeJIbHOM IUCIIUIIJINHbBI

KOHTpO.le H OIECHKA PACKPBIBAIOTCA 4YCPE3 AWCHUILIMHAPHBIC PE3YJIbTAaThl, YCBOCHHLIC

3HAaHUSA W TPUOOpETEHHBbIE CTYAEHTAMHM YMEHHs, HamnpaBieHHbIE Ha (OPMHUpPOBaHUE OOMIMX U
npodeccCuOHANbHBIX KOMIETEHIIUHA.

Oo6mas/mpod Pazngen/Tema Tun oeHOYHBIX
€CCHOHAJIbHA MeponpHUATHI
s
KOMIIeTeHIIHS
P1,Temsr 1.1,1.2,1.3,14,1.5,1.6,1.7 YcTHbIM onpoc
P2, Temsr 2.1,2.2, 2.3 OpoHTaIBHBIN OIPOC
P 3, Temnr 3.1, 3.2 MaTteMaTUYeCKUH JUKTAHT
P4, Temrr4.1,4.2,4.3 TectupoBanue
OK01-OK04, P 5, Temsr 5.1 [TpakTyeckue paboThI
OK09. P 6, Temsr 6.1, 6.2, 6.3 KoHTpobHBIE paboThI
P7, Temu1 7.1,7.2,7.3,7.4 [TpakTueckue paboTHI
P 8, Temsr 8.1, 8.2 Brimonnenue
P9, Tems1 9.1 HK3aMEHAIlMOHHOHN paboThl
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6,
11.7
P1,Temsr 1.1,1.2,1.4,15,1.7 VYcTHbI onpoc
P2, Temn 2.4 [IpencraBnenue pe3yabpTaToB
P 3, Temsr 3.3 NPAaKTUYECKUX paboT
P 4, Temst 4.4 3amuTa TBOPUYECKUX padoT
P 5, Temsr 5.1 3ammTa UHAUBUAYaTbHBIX
IIK 2.3. P 6, Temsr 6.4 MIPOEKTOB
P 7, Temsr 7.5
P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OK04, [TpoMexxyTouHast aTTecTanus K3aMeH DK3aMeHaImoHHas padoTa B
OKO09. MUCbMEHHOH (hopMe 1o
IIK 2.3. oueTaM.
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