BIOJDKETHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIPHOE YYPEXJIEHUE
5 OPJIOBCKOU OBJIACTU
«OPJIOBCKNHU TEXHUKYM ITYTEN COOBIIEHN A UMEHU B.A. JIAITOYKHMHA»

I[TPOI'PAMMA 3
OBLIEOBPA3OBATEJIBHOU
YYEBHOU NMCHUITJIMHBI

OV.06 <MATEMATHUKA»

no conenuaiibHoctu CIIO

23.02.01 Opranusanus nepeBo30K 4 ynpapjeHue Ha TPaHCcHopTe (M0 BUaM)

YKpYIHEHHAasl Tpynna
23.00.00 TexHuKa U TEXHOJOTHH HA3€MHOI'0 TPAHCIIOPTA

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepctBa npocsenieHuss Poccun ot 20 mapra 2024 1. Ne 176 «O0 yTBepKACHUN
(benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENbHOIO CTAaHAAPTa CPEAHEro NPO(EeCcCHOHATBHOTO
oOpazoBanus 1o cnenuanbHocTH 23.02.01 Opranusaius mepeBo3oK U yIpaBJIeHHE Ha TpaHcHopTe (1o
BHJIAM)».

[Ipukaza MunucrtepcTBa oOpazoBaHHs u HAayKH Poccuiickoit denepanun
or 17 mas 2012 Ne 413 «O0 yrTBepkACHHH (eaepaabHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIbLHOIO
cTaHAapTa cpeaHero odiero oopazopanus» (¢ nameHenusmu ot 01 deBpans 2024 r. Ne 62);

[Ipukaza Munucrtepcra npocemnieans PO ot 18 mas 2023 1. Ne371 «O06 yTBepKIcHUH
benepanbHON 00pa3z0BaTENBHOM MPOrpaMMbI CPEAHETO 0011Iero 00pa3oBaHUs»;

B COOTBETCTBUH C:

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

npuMepHOi pabouell mporpammbl 0O0IIe00pa30BaTEIbLHON AUCHUILIMHBL «MaTeMaThKay JUis
npodeccnoHabHBIX 00pa3oBaTeNbHBIX OpraHm3anuii, yreepxkacanod DOI'BOY 1O HPIIO ot
30.11.2022 r., paspaboranHoii nmns cnenuanbHoct CIIO 23.02.01 Opranuzanusi mepeBO30K U
yIpaBiieHUE Ha TpaHcropTe (10 BUIaM);

PekoMenpanusiMu MO peanu3alud CpenHero obmiero oOpa3oBaHUS B Mpeesiax OCBOCHUS
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO MPOPECCHOHATHHOIO 00pa3oBanus (MUCcbMO JlemaprameHTa
rOCy/lapCTBEHHOM TMOJUTUKH B cdepe cpeaHero mpodeccHoHaNbHOTO  00pa3oBaHUsA |
npodeccroHanbHOro o0ydenus Munmnpocseiienus Poccun ot 01.03.2023 Ne05-592).

Opranuzanus - pazpaboruuk: BIIOY OO «OpnoBckuil TeXHUKYM MyTei cooOuieHuss umeHu B.A.
JlarmoukuHa»

PazpaboTunkmu:

TepuoBeix H.M., metomuct BIIOY OO «OprnoBckuil TeXHUKYM IyTeill cooOuieHuss umeHun B.A.
JlanmoukuHay;

®posnosa JI.H., npenonasarens Matematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTE€H COOOIIEHUS
nmenn B.A. JlanmoukuHay,

BenenukroBa JI.A., npenonaBarenu wmareMatukun bBIIOY OO «OpnoBckuil TEXHUKYM NyTel
cooOuieHust umenu B.A. Jlanoukunay.

PaCCMOTpeHO, 01106peH0 U PEKOMEHJOBAHO K IPHMCHCHHIO Ha 3aceJaHuy NpeIAMETHO-IIUKIOBOH

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

[TpoBepeHo: | COTJIACOBAHO:
Meroauct OY LA 3ame PHTENb IMPEKTOpA
Tepuossix H. W. é;& \ “%}om@ea A.B.
N / " 3as. otzenom OI1

> — HWBanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanu3amnuy mporpaMMbl 0011e00pa3oBaTEIbHON JUCIUTITHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI
«MartemaTuka»

1.1. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBercTtBUM ¢ PI'OC 1o
cnenuanbHocTy 23.02.01 Opranu3zanus IepeBo30K U yIIpaBIeHUE HA TPAHCIIOPTE (10 BUaM).

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI

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

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHsl 00IIE00PA30BATEJbHONW JAUCHUILIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

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

Koambt Pe3ybTaThl 0OCBOCHHS TUCHUILINHBI
pe3yJ1bTaToB

Breibupates crocoObl  pemieHust 3agad4  NPOPECCHOHANBHON  AESTeTbHOCTU
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 01

Hcnonmp30BaTh COBPEMEHHBIC CpEJICTBA TOWCKA, aHAIW3a W HWHTEPIPETANN
OK 02 uHpopMallud U HMH(POPMALIMOHHBIE TEXHOJNOTUU JUIS BBINOJHEHUS 33134
poeCCHOHAILHON JIESITEHHOCTH,

[TnanupoBaTh M peannu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO JEATENIbHOCTh B IMpodeccuoHaNbHON cdepe,

OK 03 UCIIONIb30BaTh 3HAHHS MO (MHAHCOBOW TPAMOTHOCTH B PA3NIMYHBIX >KU3HEHHBIX
CUTYAITUSX;

OK 04 DddexTuBHO B3auMOIEHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMAaHJE;

OK 09 [Tonb30BaTbes MpodecCHOHANBHON TOKYMEHTAllMell Ha TOCYJapCTBEHHOM U

HHOCTPAaHHOM A3bIKax.

JIPB 1.7. ITonumaromumii npogeccuoHaabHOe 3HAYEHUE OTpaciy,
MpoQeCCUu/CIeNUATBHOCTH [T COIMAIbHO-DPKOHOMHUYECKOTO M Hay4HO-
TEXHOJIOTHYECKOTO PA3BUTHUS CTPAHBI.

JIPB 2.5. Oco3HaHHO  TPOSBISIONIMN  HEPAaBHOAYIIHOE OTHOIIEHWE K  BbIOpaHHOU
npodeccuoHaIbHON NesITeIbHOCTH, MIOCTOSIHHO COBEpPILIEHCTBYETCA,
Po)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOIO MPO(ECCHIO/CIIeIMATbHOCTD.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHMIO B BEIOPaHHOU chepe mpodeCcCHOHATBHON IeATETLHOCTH.

JIP 6.6. Ob6nanaronmii cOpMHUPOBAHHBIMU TPEJICTABICHUSIMH O 3HAUYEHUM U LIEHHOCTH

BbIOpaHHOMU Mpodeccuu, MpOosSBISIONINN yBaXKeHHe K CBOel Mpodeccun u cBoeMy
npodecCHOHATPHOMY COOOIECTBY, MOJICPKUBAIOIIMNA TO3UTHBHBIM 00pa3 u
MIPECTHK CBOEH mpodeccuu B OOIIECTRE.

JIPB 6.8. ["0TOBBII K OCBOSHHIO HOBBIX KOMIETEHIIMH B PO eCCHOHATILHON OTPACIIH.

JIPB 6.11. VYMeomuM 4uTaTh, HWHTEPNPETHPOBATh W MNPUMEHATh HMHCTPYKLUHMH  TIO
OKCILTyaTaluy, CXEMBI, YEPTEIKU U APYT'YIO TEXHUYECKYIO JOKYMEHTALMIO.




JIP 8.1.

JeqarenbHO BBIpAXKAIOIIUN MO3HABATEIBHBIE WMHTEPECHl B Pa3HbIX MPEIMETHBIX
00JacTsx ¢ y4éTOM CBOMIX MHTEPECOB, CIIOCOOHOCTEH, MOCTHKEHUH, BEIOPAHHOTO
HaIpaBJIeHUs MPOPECCHOHAIBHOTO 00pa30BaHuUs U TOATOTOBKH.

JIP 8.2.

OOnagaromuii TPENCTAaBICHHEM O COBPEMEHHONW HAy4YHOW KapTHHE MHPA,
JIOCTHKEHUSIX HAYKU M TEXHUKH, apryMEHTHUPOBAHHO BBIPAXKAIOIIUN MOHUMaHUE
3HaYeHUsS HAYKW W TEXHOJOTHHA JUIs pa3sBUTHA POCCHICKOro oOIIecTBa H
obecrneueHus ero 0e30IMacHOCTH.

JIP 8.3.

JIeMOHCTpUpYIOUTUH  HaBBIKM  KPUTUYECKOTO  MBILUICHUS,  ONpEAesICHUs
JIOCTOBEPHOCTH Hay4yHOU MH(pOpMalLKU, B TOM 4ucie B chepe npodeccuoHaIbHON
JIeATEIbHOCTH.

JIP 8.4.

YmMeroumii  BeIOMpaTh  cHOCOOBI  pemieHus  3afad  npodeccHOoHaIbHOM
JIEATEIbHOCTH MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

JIP 8.5.

Hcnonp3yroniuii COBPEMEHHBIE CPEICTBA IIOMCKA, aHalIW3a M HHTEPIPETALUN
uHpopManuy, HHOOPMAIMOHHBIE TEXHOJOTMH Il BBINOJHEHHWS  3a1ad
npodecCHOHATILHOM 1€ TeIbHOCTH.

JIP 8.6.

PasBuBaronmuii u NPUMCHSIONIMIA HAaBBIKM HAONIOJCHUS, HAKOIUICHHUS H
cucteMartuzaluu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU U
TYMaHUTApHOH OOJIaCTSX MO3HAHMUS, MCCIENOBATEIbCKOW M MPOQEeCcCHOHATBHOM
JIeSITENLHOCTH.

JIPB 8.7.

Ob6nagaromuii  ONBITOM y4yacTUSi B HAyYHbBIX, HAyYHO-HCCIIEI0BATEIIbCKUX
MPOEKTax, MEPONPHUATHSIX, KOHKypcax B pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccHu /CreaaIbHOCTH.

JIPB 8.9.

[TposiBnsitomuii CO3HATEIHFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIENTHOM MpodeccnoHanbHOM U 001ECTBEHHON AeSITENbHOCTH.

MP 01

ba3oBeIe TOrHUECKUE NEUCTBUS:

BBIABJISITH M XapaKTEpU30BaTh CYLIECTBEHHBbIE MPU3HAKM MaTEeMaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MeXAy MOHATHAMH, (GOPMYyIUPOBATH
OTIpeieNIeHus IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIacCUPUKAIIH,
OCHOBaHUS JUIsl OOOOIIEHMS] M CpaBHEHUS, KPUTEPUU MPOBOAUMOIO aHaIM3a;
BOCIIPHHUMATh, (OPMYJIUPOBATh U MPEOOPa30BBIBATE CYXKACHUS: YTBEPAUTEIbHBIE
U OTpULIaTelbHbIE, €IUHHYHbIE, YacTHbIE M OOIIUE, YCIOBHBIC; BBIABIATH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MpPOTHBOpeuYuss B (pakrax,
JAaHHBIX, HAOIOJEHUSAX M YTBEPKACHUSX, MpeAaraTb KpUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN M NMPOTUBOPEUNI; JENIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JNE€IYKTHBHBIX W HWHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOYEHHUH IO
AQHAJIOTUM; TPOBOJUTH CaMOCTOSITENIBHO  JOKAa3aTEIbCTBA  MaTEMaTHYECKHX
YTBEpXKACHUM (TMpsiMble M OT TMPOTUBHOIO), BBICTpaUBaThb apryMEHTAIHIO,
IPUBOINUTE IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbI; BBIOMpATh CIIOCOO pelieHus y4eOHOHM 3anayuu (CpaBHUBATh HECKOJIBKO
BapUaHTOB  peIleHHUs, BBIOMpaTh Haubojee MOAXOJANMH ¢ yu€ToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

MP 02

ba3oBbie uccnenoBaTenbcKue 1eHCTBUA:

UCTIOIB30BaTh  BOINPOCHI KaK HCCIENIOBATEIbCKHI HHCTPYMEHT TIO3HAHWUS,
¢dopMynupoBaTh  BONPOCHL,  (DUKCUPYIOIIME  MPOTHBOpeuYHe,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO TO3UIMIO, MHEHHE; IPOBOJAUTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBIN
9KCIIEPUMEHT, MCCIIEOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOTro
00BbeKTa, SBICHMS, MPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJIEHUSIMHU, TIPOLIECCAMH; CaMOCTOSITENIbHO (popMmynupoBaTh 000OLIEHUS U
BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHNUS, UCCICIOBAHNUs, OLCHUBATh
JIOCTOBEpHOCTh  IIOJYYEHHBIX  PE3YJIbTaTOB, BHIBOZOB M 000OIICHMIA;




IIPOrHO3MpPOBATE BO3MOXHOC pa3BUTHUEC IIpomHecCa, a TaKXE  BbIJABUIATb
MPCAITOJIOXKCHUA O €TO PAa3BUTUH B HOBBIX YCIIOBUAX

MP 03

Pa6ota ¢ nuadopmanmeii:

BBISBIISITH 1eDUINUTH HHDOpPMAIIMH, JTAaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha BOIIPOC
U JUIsS pelICHHs 3a/avyd; BBIOMpaTh HH(DOPMAIMIO W3 HWCTOYHHKOB Pa3IMYHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH WH(MOPMAIUIO
pa3IMYHBIX BHIOB M (OPM TIPEACTABICHUS; CTPYKTYPHPOBAaTh HH(MOPMAIIHIO,
MIPEJICTABISITh €€ B PA3IMUHBIX (hOpMax, WLUTFOCTPUPOBATEH TpadUIeCKH; OLIECHUBATh
Ha/IEKHOCTh MH(POPMAIIUK TI0 CAMOCTOSATEIBHO CPOPMYIMPOBAHHBIM KPUTECPUSIM,
c(OPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh M (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBHSIMH WU
HeIsIMH  OOILLEHUS, SICHO, TOYHO, IPAaMOTHO BBbIpaXaThb CBOIO TOYKY 3pEHHS B
YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS I10 XOAY PELIEHUS 3aJayd,
KOMMEHTHPOBATh MOJY4YEHHBIN PE3yNbTaT; B X0/1€ 00CYXICHUS 33/1aBaTh BOIPOCHI
[0 CYILECTBY 00CYX/1aeMOil TeMbI, IIPOOJIEMBI, peIIaeMoil 3a/1auu, BbICKA3bIBAThH
UJEU, HalEJICHHbIE Ha IOUCK pEUICHUs, CONOCTABIATH CBOM CYXICHHS C
CYKICHUSMH JIPYTrUX YYaCTHUKOB JMAJOra, OOHapyKUBaTh Pa3IMYUE€ U CXOJACTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUpOBATh PA3HOIIIACHS, CBOU BO3PAXKCHHUS;
IPEJCTaBISATh PE3YyNbTaThl PEUICHUs 3a7aud, SKCIEPUMEHTa, HCCIIEJOBaHMUs,
MPOEKTa, CaMOCTOSITENbHO BBIOMpPATh (QopMaT BBICTYIUIEHUS C Y4ETOM 3adad
Ipe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUH.

MP 05

Camoopranusanusi:

COCTaBIIATh IUJIAH, AJNTOPUTM pEIICHHs 3a7add, BBIOMpPATh CHOCOO pemieHus: ¢
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMaLUK.

MP 06

CaMOKOHTPOJIb, SMOLUMOHATBHBIN UHTEIIIEKT:

BIIAJICTh HABbIKAMU TTO3HABATEIBHOU pedIEeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, MX PE3yAbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ysbTara pelieHus MaTeMaTH4eCKOn
3a/1aud; TPEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpU PpPEUICHUU
3a/1a4d, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JMaHHBIX, HAWJEHHBIX OHIMOOK, BBISIBICHHBIX  TPYIHOCTEW;  OILIEHUBATH
COOTBETCTBUE pe3yibTaTa IEIN U YCIOBHUSIM, OOBSICHATH NMPUUYUHBI JTOCTUKEHUS
WIM HEAOCTH)KEHUS Pe3yNbTaTOB NEATENbHOCTH, HAXOAWTh OIIMOKY, aBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:!

NOHMMATh M MHCIOJNb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaJIbHON
paboTbl TpM pemeHuH y4eOHBIX 3ajJad, MPUHUMATh I€JIb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, paclpenensiTh
BUABl PabOT, JOroBapHBAaThCS, OOCYXIaThb NPOLECC U pPE3ylbTaT paboOTHI,
000011aTh MHEHMSI HECKOJIbKUX JIIOJIeH; ydacTBOBaTh B TPYNIOBBIX (opmax
paboThl (00CyXaAeHUs!, OOMEH MHEHH, «MO3TOBBIE IITYPMBD» M MUHBIE), BHITOIHATD
CBOIO 4acTh pabOTbl U KOOPAMHUPOBATH CBOM ACHCTBHS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIIM MPOJIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSL.

ITP6 01

Uucia v BBIYUCIICHUS:

ONEpUPOBAaTh  NOHATHUSAMHU:  PALMOHAIBHOE W JCHUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAst U JECATHYHAs ApPOOb, MPOLEHTHI; BBIIOIHATH apUPMeTHUYECKHE
omepauuyd C palUOHAIbHBIMU W JIECHCTBUTEIBHBIMU 4YHMCIAMH; BBIIOJIHATH
npuOIMKEHHBIE BBIYUCICHHUS, UCIIOJB3Ys MPAaBUIIa OKPYTIICHUS, 1€1aTh MPUKUAKY
U OLICHKY pe3y/bTaTa BBIYMCIICHHI; ONEPUPOBATh MOHATHIMM: CTEIECHb C LEJIBIM

6




nokasaresieM, CcTaHaapTHas ¢opMa 3amucu JeHCTBUTENBHOTO 4HCIa, KOpPEHb
HATypaJlbHOM  CTENEHH, UCMHONb30BaTh  MOAXOJAIIylo  (opmy  3amucu
JIEMCTBUTENIbHBIX YHMCENI I PELICHUs NPaKTUYECKUX 3a7a4 U IpPEeICTaBICHUS
JIAHHBIX; ONEPUPOBATH INOHATUSMU: CUHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO
yria, UCHOJb30BaTh  3alKMCh MPOU3BOJBHOIO  yrjia uepe3  oOpaTHbIE
TPUTOHOMETPHUUYECKHE (PYHKIUHONIEPUPOBATh MOHATUSAMHU: HATypalbHOE, LEI0e
YHUCI0, UCIIONIB30BATh MPU3HAKU JEIMMOCTH LIEJIBIX YUCEN, Pa3JIOKEHUE YHCIa Ha
IIPOCTHIE MHOKUTEIU I PELIEHUs 3aJay; ONEepUpOBaTh IIOHATHEM: CTEIEHb C
paloHalIbHBIM [OKA3aTeleM; ONEpPUpPOBaTh MOHATUSAMU: Jorapudm yucina,
JICCATUYHBIC U HATYpAJIbHBIE JOTapU(PMBI.

I1P6 02

VYpaBHEHUs U HEPABEHCTBA:OIIEPUPOBATh OHATUAMU:

TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE, MPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME;,  BBIINOJIHATH
peoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPKECHUIN u peuiath
TPUTOHOMETPUYECKUE  YpaBHEHUS;  BBINOJHATH  MPEOOpa3OBaHUS  LENbIX,
palMOHATIBHBIX W UPPALUOHATIBHBIX BBIPAKCHUM M peliaTh OCHOBHBIE THIIBI
LEJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB; IPUMEHSITh
YpaBHEHHS M HEPABEHCTBA JJIsl PEIICHUs MaTeMaTH4eCKUX 3ajad M 3aJad u3
pa3iIMyYHBIX O0NacTeil Hayku M peajbHOW JKU3HH;, MOJIEIHPOBATH peajbHbIC
CUTYyalluu Ha S3bIKE aJreOpbl, COCTABIISATH BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
[0 YCIOBUIO 3aJayM, HMCCIIEI0OBAaTh IMOCTPOCHHbIE MOJEIH C HUCIOJIb30BAaHUEM
anmapara anreOpbl. TPUMEHSTH CBOWCTBA CTENEHH IS MPeoOpa3oBaHHS
BBIPKEHMI, ONIEPUPOBATH MOHATHAMU: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,
pemiaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH
npeoOpa3oBaHus  BBIPAKEHUH,  COJEpKalMxX  Jorapudmsl,  OMEPUPOBATH
HNOHSTUSIMM: JIOrapu(MUYECKOE ypaBHEHHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIE
TUTBl  JTIOTapU(MUYECKHX YpaBHEHWH W HEPABEHCTB, HAXOAWUThb pEIICHUs
MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TOHSTHIMHU:
CHUCTEMa JIMHEMHBIX YPaBHEHHUM U €€ pelieHue, UCIOoIb30BaTh CUCTEMY JIMHEMHBIX
YpaBHEHUH VISl PEIICHHS] TPAKTUYECKUX 3a/1ay; HaXOJUTh PEIICHUS MPOCTEHIINX
CUCTEM U COBOKYINHOCTEH  pallMOHAJIBHBIX YpPaBHEHUW W  HEPABEHCTB;
MOJIEJIMPOBaTh pealibHbIE CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl MO YCIOBHUIO 3aJaud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

I1P6 03

OyHKIUYN U TpapUKH:

ONEepUpPOBaTh TMOHATHUAMH: (QYHKIUSA, CHOCOOBI 3anaHus (QYHKIMM, 00JacCTh
OIpeNieIeHus ¥ MHOXKECTBO 3HaueHH (yHKuMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (DYHKLMHU; ONEpUPOBATh MOHATUAMU: YETHOCTh U HEYETHOCTh (YHKIIHH,
HYyIM (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA; MCIIOJIB30BaTh IpaduKu
GyHKIUN Ui pellieHus ypaBHEHUW; CTPOUTh M YUTaTh TpaduKH JTHHEWHOM
¢byHKLIMY, KBaApATUYHON (YHKIIMHU, CTENIEHHON (YHKIIMHU C LEJIbIM IOKa3aTeleM;
WCIIONTh30BaTh Tpaduku YHKIMH I UCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
OpU pPEUIeHWH 337a4 W3 JPYruX Y4eOHBIX NPEAMETOB U PEANbHOM KHU3HH,
BbIpaxaTb  (OpMylnaMH  3aBHCUMOCTH  MEXJIy  BEIMYMHAMU.ONEpUPOBATH
HNOHATUAMM: TIepUoJruecKast (YHKLIHS, MPOMEKYTKM MOHOTOHHOCTH (DYyHKIIMH,
TOYKH IKCTpeMyMa (QYHKIIMH, HauOOJIbIIIee U HAaNMEHbBIIee 3HAYCHHs (PYHKITUU HA
NPOMEXYTKE, UCIONb30BaTh MUX JUIA HCCIENOBaHUS (YHKLIMH, 33aJaHHOU
rpaduxom; OIepupoBaTh MOHATHSIMHU: rpaduku MOKa3aTeNbHOMH,
JOTapu(pMHUUECKO W TPUTOHOMETPUYECKUX (YHKIUH, wH300pakaTh HX Ha
KOOPJIMHATHOM IUIOCKOCTH W MCHOJIb30BaTh JUIA pEUICHUS YPaBHEHHU U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JIMHEHHBIX
YPaBHEHHH M HUCIOJb30BaTh MX JUIA PEUICHMS CUCTEMBbl JIMHEHHBIX YPaBHEHUU;
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UCIOJIb30BaTh Tpaduku QyHKUIUN AJI UCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEN
U3 APYIUX YYeOHBIX TUCIMILINH.

I1P6 04

Hauana MmaTemMaTH4yeckoro aHajmsa:

ONEepHpPOBATh  TOHATHSAMU:  MOCJIEIOBATENbHOCTh,  apupMeTHyeckas
reoMeTpUYecKasi IPOrPECCUH; ONEPUPOBATH MOHATUAME: OECKOHEYHO YOBIBAIOIIAs
reoMeTpUYecKasi porpeccusi, CyMma OECKOHEYHO YOBIBAIOLIEH I'€OMETPUUECKON
NpOrpeccuy;  3adaBaTh  IIOCIEIOBAaTEIbHOCTH  PAa3IMYHBIMH  CHOCOOAaMHu;
UCIIOJIb30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH M MHPOrPEecCUi A PeLIeHUs
peanbHBIX 3a/1a4 NPUKIAIHOTO XapaKTepa.oleprupoBaTh NOHATUAME: HENPEPhIBHASL
¢byHKIUs, TPOM3BOAHAS (PYHKIIMH, UCIIONB30BaTh TEOMETPHUCCKUI U (PU3NUECKHIA
CMBICTI IPOU3BOTHOM /ISl PELICHUS 3a/1a4; HaXOJUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKUUH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO (PYHKLUH;
UCIIONIb30BaTh MPOU3BOAHYIO JUIS HCCIENOBaHUS (YHKIMH Ha MOHOTOHHOCTH U
OKCTPEMYMBI, MPUMEHATh PE3YyJIbTAaThl MCCIECIOBAHUA K MOCTPOCHHUIO TI'Pa(HKOB;
UCIIOJIb30BAaTh MPOW3BOIHYIO TSI HAXOXKICHUS HAWIYYIEro pemieHus B
NPUKIIAJHBIX, B TOM YHCIIE COIMAJbHO-I)KOHOMHUYECKUX, 33a/1a4ax; ONEpUPOBATH
HNOHSATHUSAMH: TI€pBOOOpa3Hasi M HMHTErpall, MOHUMATh TEOMETPHYECKHHA U
¢u3nUecKuii CMBICT HMHTErpalia; HaXOAWTh IEpPBOOOpa3HBIE AIIEMEHTAPHBIX
GyHKIMHA, BBMUCIATH HHTErpan mo Qopmyne HproToHa—JleiiOHuma; perrath
NPUKIIAJHBIE 337]a4d, B TOM YHCJE COIHMAIbHO-DPKOHOMHYECKOTO M (PH3HUUECKOTO
XapakTepa, CPeICTBAMH MaTEeMaTHYEeCKOro aHaJIH3a.

ITP6 05

MHokecTBa 1 JIOTHKA:

ONEepUpOBaTh  MOHATUSAMU: MHOXKECTBO, OIEpallUd  HaJl  MHOXKECTBAMHU;
WCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONMCaHHS pPEAbHBIX
MPOLIECCOB M SIBICHUN, MPHU PEHICHUU 3alad U3 APYruX Y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUSMHU: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

I1P6 06

OIEPUPOBATH MTOHATUSIMH:

TOYKA, MPsAMasi, IUIOCKOCTh; NMMPUMEHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUSA U3
HUX TIpY pELIEHUHM TEOMETPUYECKMX 3a4ad; ONEpUpOBATH  MOHATUAMMU:
NapaJUIEIbHOCTh M NEPHEHAMKYJIAPHOCTh  HPSMBIX M IUIOCKOCTEM;
KJaccu(UIUpPOBaTh B3aUMHOE pACIONIOKEHHE TMpSAMBIX UM IJIOCKOCTEH B
IIPOCTPAHCTBE;

I1P6 07

OIIEPUPOBATH IOHITUSIMM:
JIBYTPaHHBIN YTOJI, TpaHu ABYTPAHHOTO yria, peOpo ABYTrPaHHOTO yIiia, TWHEWHBIN
YroJl JBYTPAHHOIO yIJIa, TpaayCHas Mepa [BYTPAHHOIO YIUIA; ONEPUPOBATH
MOHATUSIMHA: MHOTOTPAHHHK, BBITYKJIBIA U HEBBITYKJIbI MHOTOTPAHHUK, JIEMEHTHI
MHOTOTPaHHUKA, IPAaBUWIbHBIA MHOIOTPAaHHMK; PAclO3HaBaTb OCHOBHBIE BUJbI
MHOTOTPAaHHUKOB (MHpaMujia, MpU3Ma, MPSIMOYTOIBHBIN Mapauienenunesn, Kyo);
KJIACCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBaHUsS Ui KIACCU(PUKAIUN
(BBIMMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHWKHW, TPABWIHHBIE MHOTOTPAHHHUKH,
npsiMble M HAaKIOHHBIC TMPU3MBI, MapajUIeIeNuIe/bl); ONeprUpoBaTh MOHATHUSIMU:
CeKymasi TUIOCKOCTb, CEYEHHE MHOTOTPAaHHUKOB, OOBSICHATh  TPUHIIMIIBI
IIOCTPOEHUs  CEUEHMH, HCHOJIb3YSd  METOH  CIENOB; CTPOUTh  CEYECHUS
MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BHITIOJNHATH (BEIHOCHBIE) IUTIOCKUE YEPTEKU U3
PUCYHKOB IIPOCTBIX 00BEMHBIX PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

I1P6 08

pe€umiaTte 3agadyd Ha HAXOXIACHUC T'COMCTPUUCCKHUX BCIWYHH 110 o6pasuaM NI
AJIropuTMaM, IMPUMCHAA H3BCCTHBIC AHAJIUTUYCCKUC MCTOABI TIpHU PCHICHUU
CTaHAAPTHBIX MAaTEMATUUYCCKUX 3a7a4d Ha BbBIYHUCICHUEC paCCTOSIHI/Iﬁ MCXKAY ABYMs
TOYKaMH, OT TOYKH 1O HpﬁIMOfI, OT TOYKM OO0 INUIOCKOCTH, MCKAY
CKPCIIUMBAKOIHUMHUCA NPAMBIMHA; PCIIATE 3aJa4d Ha HAXOXIACHUC I'COMCTPHUYCCKUX
BCJIIMYHH I10 06pa3uaM WK aJilrTOpuTMaM, NPUMCHAA U3BCCTHBIC aHAJIUTHYCCKUC
MCTOJbI MPHU PCHICHUHU CTAHAAPTHBIX MATCMATHUYCCKHUX 3ada4 Ha BBIYHUCICHUC
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VIJI0B MEXKAY CKPEHIMBAIOUIMMUCS MPSIMBIMU, MEXAY MPSMOM U TIOCKOCTHIO,
MEX]y TNIOCKOCTSIMH, ABYT'PAHHBIX YTIJIOB;

I1P6 09

BBIUUCIIATE OOBEMBI W IUIOIAAM IOBEPXHOCTEH MHOIOTPaHHUKOB (IIpHU3Ma,
nupamMpia) ¢ T[pUMEHEHHEM (OpPMYJ, BBIYHCISATH COOTHOIICHHUS MEXIY
IUIOINAASIMU [TOBEPXHOCTEH, 00bEMaMHU 110100HBIX MHOIOI'PaHHUKOB; OIIEPHPOBATH
MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTb CUMMETPHH,
LIEHTP, OCh M IUIOCKOCTh CUMMETpPUM (UIyphl; U3BJIEKaTh, NPeoOpa3oBbIBATh U
UHTEPIPETHPOBATh MHPOPMALMIO O  MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, IpeAcTaBICHHYIO Ha YepTeXax U PUCYHKaX;

I1P6 10

NPUMEHSTh TeOMETpUYeCKhue (DAKTBI s PEIICHHUS CTEPEOMETPUYECKHX 3aiad,
NPEIOIAraloIIuX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBHS TPUMEHECHHUS
3a/laHbl B SIBHOW (DOPME;IPUMEHSTh MPOCTEHIINE TpPOrpaMMHBIC CpEICTBA M
AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TP PEIICHUU CTEPEOMETPUYCCKHX
3a/1a4;IPUBOJIUTH TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC U
JKU3HH, PAcIlO3HABATh IMPOSBJICHUE 3aKOHOB T'€OMETPHHU B HCKYCCTBE;IIPUMEHSITH
MOJTyYCHHBIC 3HAHWS HA TIPAKTHKE: AaHAIW3UPOBATH pPEATbHBIC CUTYallMd |
NPUMEHATh U3YyUYCHHBIC TOHSATHS B TPOIIECCE MOUCKA PEHICHUS MaTeMaTHYeCKH
chopMynupoBaHHON TPOOIEMBI, MOJEIHPOBATH pPEATbHBIC CUTYallMH Ha SI3BIKE
TCOMETPUH,  KCCICIOBAaTh  IOCTPOCHHBIE  MOJCIM C  HUCIIOJIB30BaHUEM
TCOMETPHUYSCKUX TIOHATHH W TEOpEeM, ammapara ajareOpbl, peliaTh MPaKTHYECKUe
3aJ1auu, CBS3aHHBIC C HAXOXKJICHUEM I'€OMETPUYCCKUX BEITMYUUH.

I1P6 11

ONEpUpOBaTh  MOHATHUAMHU:  LWIMHJIPUYECKas  IOBEPXHOCTb, oOOpa3ymolue
WIMHAPUYECKOM  TOBEPXHOCTH,  LMIMHIP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromue KOHUYECKOH IOBEPXHOCTH, KOHYC, cgepuyecKas MOBEPXHOCTb;
pacrio3HaBaTh Tela BpalleHus (UMIMHIP, KOHYC, cdepa U 1Iap); OOBACHATH
CIocoObI OJTyYEHUS TeJl BpallleHUsT; KJIacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHNE
cdepbl U MIOCKOCTH; ONEPUPOBATH MOHATUSAMH: LIAPOBOM CErMEHT, OCHOBAaHUE
CErMEHTa, BhICOTa CErMEHTA, LIApPOBOM CJI0M, OCHOBAaHUE IIAPOBOIO CJOs, BHICOTA
I1apOBOTO CJIOSI, IIAPOBOM CEKTOP; BBIYUCIATH OOBEMBI U IJIOLIA/IN TOBEPXHOCTEN
T€1 BpalleHMs, F€OMETPUUECKUX Tell C NpUMEHEeHueM (¢GOopMyl; OIepupoBaTh
HNOHATUSMHM: MHOTOTPaHHUK, BIMCAHHBIN B cdepy M ONUCAHHBIM OKOJIO cdepsl,
chepa, BIHCAHHAs B MHOTOTPAaHHMK WJIM TEJNO BpAIICHUS; BBIYUCIATH
COOTHOILIEHUS] MEX/1y IIJIOMIAIIMH ITOBEPXHOCTEH M 00bEMaMU OJOOHBIX TeEI;

I1P6 12

n300paxarh u3ydyaeMble GUTYpbl OT PYKH M C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB; BBIIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUIyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJ BpPALICHUS;
U3BJIEKaTh, WHTEPHOPETHUPOBaTb U  MpeoOpa3oBbIBaTh  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, IPEICTaBICHHYIO Ha YepTekax U
PHUCYHKax;

OIepUPOBATH TIOHATUEM BEKTOP B NMPOCTPAHCTBE; BHIIOIHATH JIEHCTBUS CIOKEHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa Ha YHCJIO, OOBSCHSATH,
KaKUMH CBOMCTBAMHM OHHU 0O0Ja/Jal0T, MPUMEHATh MpaBWIO Napasuleenunena;
OIEpUpPOBATh TMOHATUSAMU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATBI BEKTOpa, YIroid MEXIY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPbI; HAXOAUTh CYMMY BEKTOPOB U IPOHU3BEJIEHHE BEKTOpa Ha YHUCIO, Yroj
MEXJy BEKTOpaMH, CKaJSPHOE MPOM3BEIEHHUE, PAaCKIaIbIBaThb BEKTOpP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaMm;

ITP6 13

3a/1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHUCTEME KOOPIWHAT; MPUMEHSTh
reoMerpuueckue  (akThl AN pelIeHuss ~ CTEepEeOMETPUYECKHX  3ajad,
MPEIOJIaTafoIINX HECKOJIbKO IIAaroB pEIICHUs, €CIM YCIOBUS NPUMEHEHUs
3aJaHbl B ABHOM (hopMe; pemaTh NOpOCTeHIIe TeOMETpUYECKHE 3aJauyd Ha
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IMPUMCHCHHUEC BCKTOPHO- KOOpAWHATHOI'O METOJ4a, pemaTtb 3agaun Ha
JIOKa3aTeIbCTBO MAaTEeMAaTHYECKHUX OTHOIICHHUM M HaXO0XICHHE TCOMCTPHUICCKUX
BCJIIMYHUH II0 o6pa3uaM WK ajiroOpuT™MaM, IPHUMCEHASA HU3BCCTHBIC MCTOABI IIPpU
PCICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4,

I1P6 14

YUTaThb U CTPOUTH TAOJMIBI M JUArpamMmbl; ONEPUPOBATH MOHSATUSIMU: CpEIHEe
apudMeTHuecKkoe, MeAHaHa, HauOoyblee, HAUMEHbIIEe 3HAUYCHHE, pa3Max
MacCHBa YHCJIOBBIX JIAaHHBIX; OIMIEPUPOBATH MOHATUAMU: CIYYaHBINA IKCIEPUMEHT
(omBIT) W ciy4ailHOE COOBITHE, JJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIA HCXON)
CIIy4aifHOTO OIbITa, HAXOAWUTHb BEPOSTHOCTU B OMNBITaX C PAaBHOBO3MOXKHBIMU
CIIyYaifHBIMU COOBITHSIMH, HAaXOJWUTh WM CPAaBHUBATH BEPOSITHOCTU COOBITHIA B
W3YYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHUPOBATH COOBITHS:
nepecedeHre W OO0bCIMHEHUE JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE
JAHHOMY COOBITHIO, MOJIB30BATHCS TuarpamMmmamu Jitiepa u GpopMysnon CloKeHUs
BEPOATHOCTEM TPH PEIICHUU 3a/]ay; OINEPHPOBATh MMOHATHSAMH: YCIOBHAs
BEPOATHOCTb, HE3aBUCHUMBIC COOBITHUS, HAaXOIUTh BEPOATHOCTH C IOMOIUIBIO
npaBUiIa YMHOXCHHUs, C TOMOIINBIO JIepeBa CIIy4allHOTO OIBITa; MPUMEHSATH
KOMOMHATOPHOE TMPAaBUJIO YMHOXKEHHS TMpU pELUICHUH 3a7ad; OINepupoBaTh
MOHSITHSIMH: HCIIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEPUS UCIBITAHUN, YCIeX U
HEeyJa4a, HaXOJAUTh BEPOSTHOCTU COOBITUN B CEpUU HE3aBUCHUMBIX MCIBITAHUHN J10
IIEPBOr0 ycrexa, HaXOAUTh BEPOSITHOCTU COOBITUI B CEpUM UCTbITaHUI bepHyiu;
ONEpUPOBATh MOHATHUSAMH: CIyd4ailHas BeIMYWHA, paclpenesieHHue BEpOSTHOCTEM,
JiarpaMMa pactpeieICHHUs.

I1P6 15

CpaBHUBATh BEPOSTHOCTH 3HAYCHUH CIy4allHOW BEIMYHMHBI 10 PACIPEACICHUIO
WM C TIIOMOIIBbKO AvarpamMm, OICPpUPOBATH IMOHATHEM MATCMATHUYCCKOI'O
O)KUJIaHUSl, IPUBOAMTH TMPUMEPHI, KaK MPUMEHSIETCS MAaTeMaTHYECKOE OXKHJIaHUEC
CHy‘laﬁHOﬁ BCJIMYMHBI HAXOJUTh MATECMATUYCCKOC OXHWIAAHUC II0 JAHHOMY
pacrpe/ieliecH|I0; HMMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHCET, HMETh
IpPEJ/ICTABICHNE O HOPMAIIbHOM pacipeielICHUH

IK 2.3.

OnpenensTh M aHAIM3UPOBATH BBIMIOJIHEHUE TIOKa3aTeNel HSKCIUTyaTalluOHHON
paboTHL.

Koa m
HauMeHOBaHUeE
(popmupyembIx
KOMIIeTEeHIIN

Pe3yJ'II>TaTbI OCBOCHUSA NUCHUITJIMHBI

JInunoctHbie (JIP) u MeTanpeaMeTHble

(MP) IIpeamernsie (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 - I1P6 15;
JIP 8.9;
MP 01, MP 02, MP 03;

OK 03.

JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITPC 01 - ITP6 15;
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.

JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITP0 01 - ITP6 15;
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 coaep:kaHue 0011e00pa3oBaTe/IbHON N CHUNIIHHBI
2.1. O0beM QMCHUIIMHBI U BHAbI Y4eOHO# padoThl

Bun yuyeOHo# padoThI

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 277
B T.4.

1. OcHoBHOE coep:xkaHue 171
BT. 4..

TeopeTudeckoe oOydeHue 34
MPAKTHYECKHUE 3aHATUS 109
KOHTPOJIbHBIC PaOOTHI 22
2. [IpodeccuonaLHO OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 100
NPHUKJIATHOTO MOIYJIs1)

BT. U..

MPAKTHYECKHUE 3aHATUS 100
KoncyabTanun 8
IIpomeskyTouHas arrecTauus (IK3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Conep:xanue yueOHOro Marepuasia (0CHOBHOE U PO(decCHOHAIBHO-

HaumeHnoBaHue pa3aesioB . O0bem ®opmupyeMble
o Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI 4ACOB KOMITETCH I
MOYJIb (IPY HAJTMYMH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nes 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogpeccuonanvrno-opuenmuposanHoe cooepicanue
Tema 1.1 Cooepotcanue yueonozo mamepuana.
L]env u 3adauu | basoevle 3Hanus u ymMeHus no mamemamuxe 6 HPOPecCUOHANbHOU U 8 OKO01-OKO04,
mamemamuxu npu | NOBCEOHEBHOU OesimelbHOCHIU. OKO09.
oceoenuu cneyuanvHocmu | [lpakmuyeckue 3ansamus): IIK 2.3.
1. Lenv u 3a0auu mamemamuxu npu 0c60eHUU CneyuaibHOCmu 2
IIpogpeccuonanvro-opueHmuposanHoe cooepicanue
Tema 1.2 Hamypanvhvle u | Codeprcanue yuedoHo20 mamepuana:
yenvle uucna 6 3adavax uz | Hamypanonvie u yenvie uucna 6 3adauwax u3 peanvHot owcuzuu. Ilpusnaxu OKO01-OKO04,
PeanbHOU HCUZHU 0euUMOCmuU Yewlx yucei OKO09.
Ipaxmuueckue 3anamus: IK 2.3.
1. Hamypanvuoeie u yenvie uucnas 3a0a4ax u3 peaivHou HCUHU 2
Tema 1.3 MHoxecTBa Copepxanue y4eOHOro MmaTrepuaJa;
MHoxecTBO, omepauuu Haja MHoecTBamu. [luarpammel  Oiinepa—BenHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YUCE. OK09 ’
[pakTHYeCKHe 3aHATHS: '
1. MHoxecTBa 2
2. lmarpammel Diinepa—BeHHa 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.4 Yucnosvie u | Coodepicanue yuedonozo mamepuana: OK01-OK04
npoyenmuule goruucienuss | OOblkHOBeHHble U OecsimuyHvle OpoOU, NPOoYeHmbl, OECKOHeyHble NepuoouyecKue OK09 ’
opodu. Apugpmemuueckue onepayuu ¢ payuoHAIbHLIMU YUCIAMU, NPeoOPA308AHUSA K 2 3

yucnosvlx  evipadicenutl. Ilpumenenue Opobeii u npoyenmos O peuleHus

12




NPUKIAOHBIX  3a0ay U3 PA3IUYHBIX Ompacieli 3HAHUU U PeanbHOU  JHCUSHU.
Heticmeumenvnvle  uucna.  Payuonanvhvle U uppayuonaivhvie  4UCA.
Apugpmemuueckue onepayuu c OelicmeumenvHbiMu uuciamu. Ilpubnudsicénnvle
BLIYUCTEHUS, NPABUIIA OKPY2TIeHUs, NPUKUOKA U OYEHKA Pe3yTbmama Gbl4UcIeHUl.

Ipaxmuueckue 3anamusi:
1. Jleticmeumenvhuvie u payuonanbHule Yucia
2. IIpoyenmui

N

IIpogheccuonanvro-opuenmuposannoe cooepircanue

Tema 1.5 Vpasuenus u
Hepagencmea

Cooeprcanue yueonozo mamepuana:

Toorcoecmsa u moosicoecmeentvle npeoopazoeanus. Ypasnenue, Kopenv ypasHeHus.
Hepasencmeo, pewenue nepasencmea. Memoo unmepganos. Peuwienue yenvix u
OPOOHO-PAYUOHATILHBIX YPABHEHUL U HePABEHCNE

Ilpaxmuuyeckue 3anamusi:
1. Pewenue ypasnenuii
2. Pewenue Hepagencmae

OKO01-OKO04,
OKO09.
IIK 2.3.

Tema 1.6.
ITocnenoBarenbHOCTH
Y TIPOTPECCHH

Conep:xxanue yueOHOro MaTepuaJa;

[TocnenoBarenbHOCTH, CHOCOOBI 3alaHusl MoclenoBareabHOCTed. MOHOTOHHBIE
MOCJIEIOBATEIbHOCTH.  ApudMeThyeckass U TeoOMEeTpUuYecKass  IMPOTPECCHUH.
beckoneuno yOwiBaromasi reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO
yObIBaroIeil reoMerpudeckoil mporpeccun. Ddopmyna CIOXKHBIX TMPOIEHTOB.
Hcnonb3oBaHue mnporpeccu JUisi pPEIIeHUs pealbHBIX 3aJad  MPHUKIATHOTO
Xapakrepa.

[IpakTudeckue 3aHATHSL:
1. TTocneroBaTeIbHOCTH M TPOTPECCHU

OKO01-OKO04,
OKO09.

IIpogpeccuonanvro-opuenmuposanroe cooepicanue

Tema 1.7 Ilpocpeccus &
npogeccuoHanbHblx
3a0auax

Cooeporcanue yuednozo mamepuana.

Ilocnedosamenvrocmu, cnocobvl 3adanus nociedogamenvHocmel. MoHomoHHbie
nocnedosamenvHocmu. — Apugpmemuueckas u  2eomempuueckas — npoOPeccuul.
Bbeckoneuno yowvigarowas eceomempuueckas npoepeccus. Cymma 6ecKOHeuHO
yovigarowel 2ceomempuyeckoli npocpeccuu. DPopmynra  CLONCHLIX NPOYEHMOB.
HUcnonvzoeanue npoecpeccuu Onsi  peuileHUsi PeanbHulX 3a0ai  NPUKIAOHO20
xapaxmepa.

IIpaxmuueckue 3anamusi:
1. Hcnonvzosanue npoepeccuu 015 peutenus NpuKiaoHblix 3a0ay

OK01-OK04,
OKO09.
TK 2.3.
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Kontposbnas pabota Nel (BXOHOM KOHTPOJI)

Pa3nea 2. CrenenHasi QyHKIHsI, KOPEHb N-0i CTENEHU

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

DyHKIWA, CIIOCOOBI
3aJaHus G yHKIHH.
CaoiicTBa (pyHKITUH

Conep:xaHue yueOHOI0 MaTepuasa;

OyHKIUA, crmocoObl 3amanus (yHKuuH. B3ammuo oOpaTtHbie ¢yHKIuu. ['paduk
¢ynkuuu. OONacTh ONpeneNeHUuss W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢dbynknuu. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. YETHBIC U HEYETHBIC (DYHKITHH.

TeopeTnueckue 3aHATUS:
1. Oynkums

[IpakTrueckue 3aHATHS:
1. B3aumno oOpaTHble GyHKIHH
2. CoiicTBa ()yHKIUU

N

OKO01-OK04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOWCTBA

Conep:xanue yueOHOro MaTepuaJa;

CrenenHass (QyHKIMsS C HAaTypajdbHBIM M LeJbIM TMoka3aTeneM. E& cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. CBOHCTBAa  CTEHEHH.
[Ipeobpa3oBaHue BbIpaXeHHI, COEPKAIUX PAIlIOHATbHBIE CTETICHU.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢yHKIHUs, €e CBOWCTBA

[IpakTrueckue 3aHATHS:
1. I'paduk creneHHo# QyHKINM
2. CteneHp ¢ palMoHAIBHBIM MTOKa3aTeIeM

N

OKO01-OKO04,
OKO09.

Tema 2.3
ApudmeTrueckuii KOpeHb
N-oii cTeleHu

Copepxanue y4eOHOro MmarepuaJa;

ApudmeTnueckuii KOpeHb HaTypanbHOU creneHu. JlelicTBusa ¢ apudmMeTndecKuMu
KOPHSIMM N—OH CTeNeHu. PelleHne WppanvoHaNbHBIX YpaBHEHUN U HEPABEHCTB.
CBolicTBa U rpaguK KOpHsI N-01 CTENEHH.

Teopernueckne 3aHATHA:
1. Apudmernueckuii KOpeHb

[TpakTHueckue 3aHsITHS:

1. [Ipeobpa3zoBanne BbIpaXKEHHUH ¢ KOPHSIMH N-Oi CTETIEHU
2. Pemienue uppanmoHanbHbIX YpaBHEHUH

3. Permenne nppannoHaibHBIX HEPABEHCTB

N -

OK01-OKO04,
OKO09.

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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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.
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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 O4epe/ib €ro MHOTONPOGUIBHOCTHIO U MPAKTUYECKON HANPaBICHHOCTBIO.

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, PK3aMEHa 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. UndopmaunonHoe 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. Marematuka. 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
aHaJln3a, TeOMETpUs.

2. Anrebpa W Hayasa MaTeMaTH4YecKoro aHanu3a (0a30BbI M yriIyOJICHHBIH
ypoBHH).10—11 kmaccel. — M., 2022.

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

U Hayaja MareMarudeckoro ananuza. ['eomerpus. ['eomerpust (0a30BbIf U yriTyOJIEHHBIH
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 COIMATbHO-DKOHOMUYECKOTO MpOGWIs: YYeOHUK Ui CTYJ. YUYpeKICHHM
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
(6a3zoBbIil 1 yrmyOneHHBIH ypoBHU). 10 kimace / mox pexa. A. b. XKmwkuenko. — 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 yrmyOneHHbIM ypoBHH). 11 kmacc / mox pexn. 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 - TekcT: 271€KTPOHHBIIA.

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 M OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1N CHUIITTHHBI

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

3HaHUS M TMPHOOPETEHHBIC CTYACHTAMH YMEHHS, HalpaBlIeHHbIE HAa (HOpPMHUpPOBaHHE OOIIHUX U

npodeccuoHaNbHBIX KOMIETEHIIUHA.

Oobmasi/mpod Paznen/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 ®poHTaTIBHBIN OMPOC
P 3, Temr 3.1, 3.2 MaTteMaTH4eCKU JUKTaHT
P4, Temrr4.1,4.2,4.3 TectupoBanue
OK01-OK04, P 5, Temsr 5.1 [TpakTryeckue paboThl
OK09. P 6, Temsr 6.1, 6.2, 6.3 KoHTpobHBIE paOoThI
P7, Teme1 7.1,7.2,73,74 [TpakTueckue paboTHI
P 8, Tems! 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
P 2, Tems1 2.4 [IpencraBnenue pe3yabpTaToB
P 3, Temsr 3.3 MPAKTUYECKHUX padoT
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, [TIpoMexxyTouHast aTTecTanus SK3aMeH DK3aMeHaImoHHas padoTa B
OKO09. MUCbMEHHOH (hopMe 1o
I1K 2.3. owmieram.
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