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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
KEJIE3HOAOPOKHOTO TPAHCIIOPTA (JIEKTPOBO3))».

[Ipukaza MunucTtepcTBa oOpa3zoBaHHs u HayKH 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
MOJABUKHOTO COCTaBa JKEJIE3HOIOPOKHOTO TPAHCTIOPTA (PJIEKTPOOBO3));

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 TeXHUMKYM 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 umenu 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 peanusamnuu mporpaMmMbl 001eo0pa3oBaTeIbHON U CITUTUTHHBI

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
o0meobpazoBarenbHOr0 1UKiIa odpazoBaTenpHOM mporpammbl CIIO B cootrBercTBUuM ¢ PI'OC 1o
npodeccun 23.01.09 MamuHHUCT IOKOMOTHBA.

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

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 pe3yJabTaTbl OCBOeHHMsI 001Ie00pPa30BaTEJbHOH JUCHUILIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHWe AWCHUIUIMHA UMeeT npu QopmupoBanuud u pazButun OK (oOmue
komretreHmu) u IIK (mpodeccuonanbusie komnereHuuu), JIP (Iu4HOCTHBIX pe3ynbratoB), MP
(MeTampeIMeTHBIX pe3yabTaToB) U [1PO (IpeIMEeTHBIX pe3ynbTaToB 6a30BOT0 YPOBHS).

Koambt Pe3ybTaThl 0OCBOCHHS TUCHUILINHBI

pe3yJ1bTaToB
BeiOupare cmocoObl  pemieHuss 3agad  Npo(ecCHOHAIBHOM  JesITeNbHOCTH

OK 01 PUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHalu3a W HHTEpPIpeTaluu

OK 02 uHpopMalMd W MHPOPMALMOHHBIE TEXHOJOTUM ISl BBIOJHEHHS 3ajad
poeCCHOHAILHON JIESITEHHOCTH,

[TnanupoBaTh M peannu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE

OK 03 pa3BUTHE, MPEANPUHUMATEILCKYIO NESATENBHOCTh B MpodeccHoHanbHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO (PMHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYaIUsX;

OK 04 D¢ dexkTrBHO B3aMMOIEHCTBOBATh M pabOTaTh B KOJJIEKTUBE U KOMAHJIE;

OK 09 [Tonp3oBaTbess MpogecCHOHANBPHONW JOKYMEHTAllMel Ha ToCylapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

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

JIPB 2.5. Oco3HaHHO TPOSABISAIONIMN  HEPaBHOAYIIHOE OTHOIIEHWE K  BbIOpaHHOMU
npodeccuoHaIbHON JIESITEIIBHOCTH, IIOCTOSIHHO COBEpLIEHCTBYETCH,
Po)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOIO MPO(ECCHIO/CIIeIMATbHOCTD.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHMIO B BEIOPaHHOU chepe mpodecCHOHAITBHON NeATETLHOCTH.

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
pecTrk cBoel mpodeccuu B 00IIECTBE.

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

JIPB 6.11. VYMeromumM — 4YduTath, HHTEPOPETHUPOBATH M MNPUMEHATh HHCTPYKIUMU  TIO

DKCIUTyaTallui, CXEMBbI, YEPTEKHU U APYTYI0 TEXHUYECKYIO JOKYMEHTAUIO




JIP 8.1.

JledaTrenbHO BBIpAXKAIOIIUN MO3HABATEIbHBIE WHTEPECHl B PA3HBIX MHPEAMETHBIX
00JacTsx ¢ y4éTOM CBOMIX MHTEPECOB, CIIOCOOHOCTEH, MOCTHKEHUH, BEIOPAHHOTO
HaIpaBJIeHUs MPOPECCHOHAIBHOTO 00pa30BaHuUs U TOATOTOBKH.

JIP 8.2.

OOnagaromuii MPENCTaBICHHEM O COBPEMEHHOW HAyYHOW KapTHHE MUPA,
JIOCTHKEHUSIX HAYKU M TEXHUKH, apryMEHTHUPOBAHHO BBIPAXKAIOIIUN MOHUMaHUE
3HaYeHUsS HAYKW W TEXHOJOTHHA JUIs pa3sBUTHA POCCHICKOro oOIIecTBa H
obecrneueHus ero 0e30IMacHOCTH.

JIP 8.3.

JIeMOHCTpUPYIOIIUH  HaBBIKM  KPUTUYECKOTO  MBILUICHUS,  ONpeaeNCHUs
JIOCTOBEPHOCTH Hay4yHOU MH(pOpMalliu, B TOM 4ucie B cepe nmpodeccuoHanbHON
JIeATEIbHOCTH.

JIP 8.4.

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

JIP 8.5.

Hcnonp3yronuil COBPEMEHHBIE CPEICTBA IIOMCKA, aHAIU3a M HUHTEPIpPETalnu
uHpopManuy, HHOOPMAIMOHHBIE TEXHOJOTMH Il BBINOJHEHHWS  3a1ad
npodecCHOHATILHOM 1€ TeIbHOCTH.

JIP 8.6.

PasBuBaronmuii u NPUMCHSIONIMIA HAaBBIKM HAONIOJCHUS, HAKOIUICHHUS H
cuctemMaruzalvu  (aKTOB, OCMBICICHHS OIbITAa B €CTECTBEHHOHAYYHOU U
TYMaHUTapHOM 0O0JacTsIX IMO3HAHUS, MCCIEAOBATEIbCKOM M NpodecCHOHaTbHON
JIeSITENLHOCTH.

JIPB 8.7.

O6Ha[[aIOH_II/If/'I OIIBITOM y4aCTUsA B HAY4YHbIX, HAY4YHO-UCCICIOBATCIIbLCKUX
IPOEKTaX, MEPONPHATHIX, KOHKypcax B  paMKax MpoecCHOHAIbHOI
HaNpaBJICHHOCTH NMPodeccuul /CrenaaTbHOCTH.

JIPB 8.9.

[IposiBasitolMid CO3HATETHLHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpa30BaHMUIO KaK
YCIIOBUIO yCTIENTHOM MpodeccnoHanbHOM U 001ECTBEHHON AeSITENbHOCTH.

MP 01

ba3oBeIe TOrHUECKUE NEUCTBUS:

BBIABJISITH M XapaKTEpU30BaTh CYLIECTBEHHBbIE MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, IMOHSTUH, OTHOLIEHUM MEXIy HNOHATUAMH, (QOPMYIHPOBATH
OTIpeieNIeHus IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIacCUPUKAIIH,
OCHOBaHUS JUIsl OOOOIIEHMS] M CpaBHEHUS, KPUTEPUU MPOBOAUMOIO aHaIM3a;
BOCIIPUHUMATh, (OPMYJINPOBATh U MPE0OPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbIE
U OTpULIaTelbHbIE, €IUHWYHBIE, YacTHble M OOLIMe, YCIOBHbBIE; BBIABIATH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MpPOTHBOpeuYuss B (pakrax,
JAaHHBIX, HAOIOJEHUSAX M YTBEPKACHUSX, MpeAaraTb KpUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN W NMPOTUBOPEYUNI; JENIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JE€AYKTHBHBIX W HWHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOYEHHUH IO
AQHAJIOTUM; TPOBOJUTH CaMOCTOSITENIBHO  JOKAa3aTEIbCTBA  MaTEMaTHYECKHX
YTBEpXKACHUM (TMpsiMble M OT TMPOTUBHOIO), BBICTpaUBaThb apryMEHTAIHIO,
IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJCHUS U
BBIBOJIbI; BBIOMpATh CIIOCOO pelieHus y4eOHOHM 3anayuu (CpaBHUBATh HECKOJIBKO
BapUaHTOB  peIleHHUs, BBIOMpaTh Haubojee MOAXOJANMH ¢ yu€ToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

MP 02

ba3oBbie uccnenoBaTenbcKue 1eHCTBUA:

UCTIOJIB30BaTh  BOINPOCHI KaK HMCCIEAOBATEILCKUH HMHCTPYMEHT TIO3HAHWUS,
¢dopMynupoBaTh  BONPOCHL,  (DUKCUPYIOIIME  MPOTHBOpeuYHe,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO TMO3UIMIO, MHEHHE; IPOBOAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN
9KCIIEPUMEHT, MCCIICAOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTro
00BbeKTa, SBICHMS, MPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJIEHUSIMHU, TIPOLIECCAMH; CaMOCTOSITENIbHO (popMmynupoBaTh 000OLIEHUS U
BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, UCCIeIOBaHUs, OLCHUBATD
JIOCTOBEpHOCTh  TOJYYEHHBIX  PE3yJIbTAaTOB, BBIBOJOB M 000OIICHHH;




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

MP 03

Pa6ota ¢ nuadopmanmeii:

BBISBIISITH Ie(DUIUTH HHDOpPMAIIMH, JTAaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha BOIIPOC
U JUIS pelICHHs 3a/laud; BBHIOMpaTh HH(OpMAIMIO W3 HMCTOYHHUKOB Pa3IMYHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH WH(MOPMAIUIO
pa3IMYHBIX BHIOB M (OPM TPEACTABICHUS; CTPYKTYPHPOBATH HH(OPMAIIHIO,
MIPEJICTABIISITH €€ B Pa3IMUHbIX (hOpMax, HIUTFOCTPUPOBATH TpadUIECKH; OLICHUBATh
Ha/IEKHOCTh MH(POPMAIIUK TI0 CAMOCTOSATEIBHO CPOPMYIMPOBAHHBIM KPUTECPUSIM,
c(OPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh M (OPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBHHM C YCIOBHUSIMH U
HeIsIMH  OOILLEHUS, SICHO, TOYHO, IPAaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS I10 XOAY PELIEHUS 3aJayd,
KOMMEHTHPOBATh MOJy4YEHHBINH PE3yNIbTaT; B X0/1€ 00CYXK/ICHHUS 33/1aBaTh BOTIPOCHI
[0 CYILECTBY 00CYX/1aeMOil TeMbI, IIPOOJIEMBI, peIIaeMoil 3a/1auu, BbICKA3bIBAThH
UJCH, HalleJICHHbIE Ha TOUCK pEIICHUS, COMOCTaBIsATh CBOU CYXKICHUS C
CYKICHUSMH JIPYTrUX YYaCTHUKOB JMAJOra, OOHapyKUBaTh Pa3IMYUE€ U CXOJACTBO
MO3UIUI, B KOPPEKTHOM (opMe GopMyTupOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
IPEJCTaBISITh PE3YNbTaThl PpELIEHMs] 3a7aud, SKCIEPHUMEHTa, MCCIeA0BaHuUs,
MPOEKTa, CaMOCTOSITENbHO BBIOMpPATh (QopMaT BBICTYIUIEHUS C Y4ETOM 3adad
Ipe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUH.

MP 05

Camoopranusanusi:

COCTABIIATh IUJIAH, AJNTOPUTM pEIISHHs 3aJadd, BHIOMPATh CIOCOO pEIICHUs ¢
y4€TOM MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMaLUK.

MP 06

CaMOKOHTPOJIb, SMOLUMOHATBHBIN UHTEIIIEKT:

BIIQJICTh HABBIKAMU ITO3HABATEIHHOM pe(IeKCMM KaK OCO3HAHMSI COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, MX PE3yIbTaTOB, BIAJETh CHOCOOaMU
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 OMIMOOK, BBIABIEHHBIX  TPYJHOCTEH;  OLIEHUBATH
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 U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW 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 HECKOJIbKHX JIIOJIel; ydacTBOBaTh B TPYNIOBBIX (popmax
paboThl (00CyXaAeHUs!, OOMEH MHEHH, «MO3TOBBIE IITYPMBD» M MUHBIE), BHITOIHATD
CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM ACUCTBUS C JAPYTMMHU YJIEHAMU
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 JEeCATUYHAs ApOOb, MPOLEHTHI; BBINOJHATH apupMETHYECKHUE
omepauuyd C palUOHAIBHBIMU M JIECHCTBUTEIBHBIMU 4YHMCIAMH; BBIIOJHATH
npuOIMKEHHBIE BBIYUCICHHUS, UCIIOJB3Ys MPAaBUIIa OKPYTIICHUS, 1€1aTh MPUKUAKY
U OLICHKY pe3y/bTaTa BBIYMCIICHHI; ONEPUPOBATh MOHATHIMM: CTEIECHb C LEJIBIM
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nokasareieM, CTaHaapTHas (opMa 3amucu JEeHCTBUTENBHOIO 4YHCIA, KOPEHb
HATypaJlbHOM  CTENEHH, UCMHONb30BaTh  MOAXOAIIyI0  (GopMy  3amKcu
JIEMCTBUTENIbHBIX YHMCENI I PELICHUs NPaKTUYECKUX 3a7a4 U IpPEeICTaBICHUS
JIAHHBIX; ONEPUPOBATH INOHATUSMU: CUHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO
yria, UCHOJb30BaTh  3alliCh IPOU3BOJBHOIO  yriia uepe3  oOpaTHbIE
TPUTOHOMETPHUYECKHE (PYHKIIMHONEPUPOBATh MOHATHAMM: HATypajbHOE, IIeNoe
YHUCI0, UCIIONIB30BATh MPU3HAKU JEIMMOCTH LIEJIBIX YUCEN, Pa3JIOKEHUE YHCIa Ha
IIPOCTHIE MHOKUTEIU I PELIEHUs 3aJay; ONEepUpOBaTh IIOHATHEM: CTEIEHb C
paloHalIbHBIM [OKA3aTeleM; ONEpPUpPOBaTh MOHATUSAMU: Jorapudm yucina,
JIECATUYHBIE U HATYPAJIbHBIE JOTapH(MBI.

I1P6 02

VYpaBHEHUs U HEPABEHCTBA:OIIEPUPOBATh OHATUAMU:

TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE, MPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YypPABHEHHE;  BBINOJHATH
peoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPKECHUIN u peuiath
TPUTOHOMETPUYECKUE  YpaBHEHUS;  BBINOJHATH  MPEOOpa3OBaHUS  LENbIX,
palMOHATIBHBIX W UPPALUOHATIBHBIX BBIPAKCHUM M peliaTh OCHOBHBIE THIIBI
LEJbIX, PAMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB; IPUMEHSTH
YpaBHEHHS M HEPABEHCTBA ISl PEIIECHUsS MaTeMaTUYeCKUX 3ajJad M 3ajad u3
pa3iIMyYHBIX O0NacTeil Hayku M peajbHOW JKU3HH;, MOJIEIHPOBATH peajbHbIC
CUTYyalluu Ha S3bIKE aJreOpbl, COCTABIISATH BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
[0 YCJIOBUIO 3aJadyM, MCCIIEIOBAaTh MOCTPOCHHBbIE MOJEIHM C HUCHOJIb30BAaHUEM
anmapara aireOpbl. NPUMEHATh CBOMCTBA CTENEHM JUIsi IpeoOpazoBaHUs
BBIPKEHMI, ONIEPUPOBATH MOHATHAMU: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,
pemiaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH
npeoOpa3oBaHusd  BBIPAKEHUH,  COJEpKallMX  Jorapudmbsl,  OMEPUPOBATH
HNOHSTUSIMM: JIOrapu(MUYECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHbBIE
TUTBl  JTIOTapU(MUYECKHX YpaBHEHWH W HEPABEHCTB, HAXOAWUThb pEIICHUs
MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TOHSTHIMHU:
CHUCTEMa JIMHEMHBIX YPaBHEHUI U €€ pelieHue, UCIOoJIb30BaTh CUCTEMY JIMHEHHBIX
YpaBHEHUH VISl PEIICHUs TMPAKTUYECKUX 3aJ1ay; HaXOJUTh PEUIEHUs MPOCTEUIINX
CUCTEM U COBOKYINHOCTEH  pallMOHAJIBHBIX YpPaBHEHUW W  HEPABEHCTB;
MOJIEJIMPOBaTh pealibHblE CUTYAllMU Ha SI3bIKE aareOpbl, COCTABISATh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl MO YCIOBHUIO 3aJaud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIENIN C MCITIOJIb30BAHUEM allllapara ajireopsl.

I1P6 03

OyHKIUYN U TpapUKH:

ONEepUpPOBaTh TMOHATHUAMH: (QYHKIUSA, CHOCOOBI 3anaHus (QYHKIMM, 00JacCTh
OlpeNieIeHusT U MHOXECTBO 3HaueHM (QYHKIMM, Tpapuk (QyHKIUH, B3aUMHO
oOpaTHble (QYHKIMHU; ONEPUPOBATH MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIIUH,
HYyIM (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA; MCIIOJIB30BaTh IpaduKu
GyHKIUN Ui pellieHus ypaBHEHUW; CTPOUTh M YUTaTh TpaduKH JTHHEWHOM
(GyHKLIMY, KBAAPATUYHON (YHKIIMH, CTETIEHHON (YHKIUH C LIEIbIM IOKa3aTeleM;
WCIIONTK30BaTh Tpauku PYHKITUN A1 UCCIEOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEHN
OpU pPEUIeHWH 337a4 W3 JPYruX Y4eOHBIX NPEAMETOB U PEANbHOM KHU3HH,
BbIpaxaTb  (OpMylnaMH  3aBHCUMOCTH  MEXJIy  BEIMYMHAMU.ONEpUPOBATH
HNOHATUAMM: TIepUOUYecKass (YHKIHSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH DKCTpeMyMa (YHKIIMH, HanOoJIbIlIee ¥ HaUMEHbIIIee 3HaUYeHUs (QYHKIIMH Ha
NPOMEXYTKE, UCIONb30BaTh MUX JUIA HCCIENOBaHUS (YHKLIMH, 33aJaHHOU
rpaduxom; OIepupoBaTh MOHATHSIMHU: rpaduku MOKa3aTeNbHOMH,
JOTapu(pMHUUECKO W TPUTOHOMETPUYECKHX (QYHKIUH, H300paxaTh HX Ha
KOOPJIMHATHOM IUIOCKOCTH W HCIIOJIB30BaTh U1 PEIICHUS YPaBHEHHU U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JIMHEHHBIX
YPaBHEHHH M HUCIOJb30BaTh MX JUIA PEUICHMS CUCTEMBbl JIMHEHHBIX YPaBHEHUU;
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UCIOJIb30BaTh Tpaduku PyHKUMN IJI UCCIENOBaHUS MPOIIECCOB M 3aBUCUMOCTEN
U3 APYIUX y4eOHBIX TUCIUILINH.

I1P6 04

Hauana MmaTemMaTH4yeckoro aHajmsa:

ONEepHpPOBATh  TOHATHSAMU:  MOCJIEIOBATENbHOCTh,  apupMeTHyeckas
reoMeTpUYecKasi IPOrPECCUH; ONEPUPOBATH MOHATUAME: OECKOHEYHO YOBIBAIOIIAs
reoMeTpUYecKasi porpeccusi, CyMma OECKOHEYHO YOBIBAIOLIEH I'€OMETPUUECKON
NpOTpeccuu;  3aAaBaTh  IIOCIEIOBAaTEIBHOCTH  PA3IMYHBIMH  CHOCOOAaMU;
UCIIOJIb30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH M MHPOrPEecCUi A PeLIeHUs
peanbHBIX 3a/1a4 NPUKIATHOTO XapaKTepa.onepupoBaTh NOHATHAMU: HETIPEPHIBHAS
¢byHKIMS, TPOM3BOAHAS (PYHKIIUH, UCTIONB30BaTh TEOMETPHUUECKUN U (PU3UIECKUI
CMBICTI IPOU3BOTHOM /ISl PELICHUS 3a/1a4; HaXOJUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKUUH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO (PYHKLUH;
UCTIONIb30BaTh MPOM3BOAHYIO Ul HMCCIIEAOBaHMS (DYHKIMM Ha MOHOTOHHOCTH U
OKCTPEMYMBI, MPUMEHATh PE3YIbTAaThl MCCIEJOBAHUS K MOCTPOCHUIO TPa(UKOB;
UCIIOJIb30BAaTh MPOW3BOIHYIO TSI HAXOXKICHUS HAWIYYIEro pemieHus B
NPUKIIAJHBIX, B TOM YHCIIE COIMAJbHO-I)KOHOMHUYECKUX, 33a/1a4ax; ONEpUPOBATH
HNOHSATHUSAMH: TIEpBOOOpa3Hasi M HMHTErpal, IOHUMATh TE€OMETPHUYECKHHA U
¢u3nveckuii CMBICT HMHTErpayia; HAaxXOIHWTh IEpPBOOOpa3HBIE AIIEMEHTAPHBIX
GyHKIMHA, BBMUCIATH HHTErpan mo Qopmyne HproToHa—JleiiOHuma; perrath
NPUKIIAJHBIE 337]a4d, B TOM YHCJE COIHMAIbHO-DPKOHOMHYECKOTO M (PH3HUUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYeCKOro aHAJIH3A.

ITP6 05

MHokecTBa 1 JIOTHKA:

ONEepUpOBaTh  MOHATUAMHU: MHOXECTBO, ONEpalMd  HaJ  MHOKECTBAMMU;
WCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONMCaHHS pPEAbHBIX
MPOLIECCOB M SIBICHUN, MPU PEIICHUU 3aJady M3 JAPYTrUX Y4YEOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUSMHU: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

I1P6 06

OTIEepPUPOBATH MOHATHIMU:
TOYKa, MpsAMas, MIOCKOCTh; MPUMEHATh aKCHOMbI CTEPEOMETPUU U CIEACTBUS U3
HUX T[pU pEHIEHHMH TEOMETPUYECKUX 3a/ay; ONEpUpOBaThb IMOHATUSMHU:
NapajuleIbHOCTh W NEPHEHAUKYISIPHOCTh  NPAMBIX M IUIOCKOCTEH;
KJaccu(UIUpOBaTh B3aUMHOE pAacloJIOKEHHE MpPSIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

I1P6 07

OIIEPUPOBATH IOHITUSIMM:
JIBYTPaHHBIN YTOJI, TpaHu ABYTPAHHOTO yria, peOpo ABYTrPaHHOTO yIiia, TWHEWHBIN
yroJl JBYTPAHHOIO yIJIa, TpajayCHas Mepa JABYIPAHHOTO YIJa; OINEPUPOBATH
MOHATUSIMHA: MHOTOTPAHHHK, BBIMYKJIbIM M HEBBIMYKJIBII MHOTOTPAHHUK, SJIEMEHTBI
MHOTOTPaHHUKA, IPAaBUWIbHBIA MHOIOTPAaHHMK; PAclO3HaBaTb OCHOBHBIE BUJbI
MHOTOTPAaHHUKOB (MHpaMujia, MpU3Ma, MPSIMOYTOIBHBIN Mapauienenunesn, Kyo);
KJIaCCU(UIIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAs OCHOBAaHUS Ui KiIacCHU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHUKH, TPABWJIbHBIE MHOTOTPAaHHUKH,
npsiMble M HAaKIOHHBIC TMPU3MBI, MapajUIeIeNuIe/bl); ONeprUpoBaTh MOHATHUSIMU:
CeKymasi TUIOCKOCTb, CEYEHHE MHOTOTPAaHHUKOB, OOBSICHATh  TPUHIIMIIBI
MIOCTPOEHUs  CEUECHMH, HCHOJIb3YS  METOJ  CIENOB; CTPOUTh  CEUYECHUS
MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIOJIHATH (BRIHOCHBIE) IJIOCKHAE YEPTEKHU 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 CEUEHHUS TeJl BpalllEHUs;
U3BJICKaTh, WHTEPIPETUPOBaTb U  MpeoOpa3oBbIBaTh  MH(OpPMAIUMIO O
MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, IPEICTaBICHHYIO Ha YepTekax U
PHUCYHKax;

OIepUPOBATH TIOHATUEM BEKTOP B NMPOCTPAHCTBE; BHIIOIHATH JIEHCTBUS CIOKEHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHMsS BEKTOpa Ha YHCIO, OOBSCHATH,
KaKUMH CBOMCTBaMHM OHHM 00Ja/laloT; NMPUMEHSATh NPABWIO Mapajlielenunena;
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 IMJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOH CHCTEME KOOpIWUHAT; MIPUMEHSThH
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
JIOKa3aTeJIbCTBO MAaTeMaTUYECKUX OTHOIICHHM M HaXO0XJICHUE reoOMCTPHUICCKUX
BCJIIMYHUH II0 o6pa3uaM WK ajiroOpuT™MaM, IPHUMCEHASA HU3BCCTHBIC MCTOABI IIPpU
PCICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4,

I1P6 14

YUTaThb U CTPOUTH TAOJHUIBI M JUArpamMmbl; ONEPHUPOBATh MOHSATUSMU: CpelHEee
apudMeTHuecKkoe, MeAMaHa, HauOoJbIIee, HAMMEHbIIEEe 3HAuYCHHE, pa3Max
MacCHBa YHCJIOBBIX JIAaHHBIX; OIMIEPUPOBATH MOHATUAMU: CIYYaHBINA IKCIEPUMEHT
(omBIT) W ciy4ailHOE COOBITHE, JJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIA HCXON)
CIIy4aifHOTO OIbITa, HaXOAWTHb BEPOSTHOCTH B OMNBITaX C PABHOBO3MO>KHBIMU
CIIyYaifHBIMU COOBITHSIMH, HAaXOJWUTh WM CPAaBHUBATH BEPOSITHOCTU COOBITHIA B
W3YYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHUPOBATH COOBITHS:
nepecedeHrne W OO0bCIUHEHUE TaHHBIX COOBITHI, COOBITHE, MPOTUBOIMOIOKHOE
JAHHOMY COOBITHIO, MOJIH30BAThCs AuarpamMmmamu Jitiepa u GopMyIioil cokeHus
BEPOATHOCTEM TPH PEIICHUU 3a/]ay; OINEPHPOBATh MMOHATHSAMH: YCIOBHAs
BEPOATHOCTb, HE3aBUCHUMBIC COOBITHUS, HAaXOIUTh BEPOATHOCTH C IOMOIUIBIO
npaBUiIa YMHOXCHHS, C TOMOIIBIO JIepeBa CIIy4ailHOTO OIBITA; HMPUMEHSTH
KOMOMHATOpPHOE TPAaBUJIO YMHOXEHHUS TpU pEIICHUU 3a7ad; OIEepUpOBaTh
MOHSITHSIMH: HCIIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEPUS UCIBITAHUN, YCIeX U
HEeyJa4a, HaXOJAUTh BEPOSTHOCTU COOBITUN B CEpUU HE3aBUCHUMBIX MCIBITAHUHN J10
NIEPBOTO YCIeXa, HAXOAUTh BEPOSTHOCTH COOBITHI B CEpUU UCTIBITAHUHN bepHyum;
ONEpUPOBATh MOHATHUSAMH: CIy4ailHas BEJIMYUHA, pacIpelelieHHe BEpOSTHOCTEH,
JiarpaMMa pactpeieICHHUs.

I1P6 15

CpaBHUBATh BEPOSTHOCTH 3HAYCHUH CIy4allHOW BEIMYHMHBI 10 PACIPEACICHUIO
Wi C TIIOMOIIBKO AWarpamMm, OICPpUPOBATHL IMOHATHEM MATEMATUYCCKOI'O
O)KUJIaHUSl, IPUBOAMTH TPUMEPBI, KaK MPUMEHSIETCS MaTEeMaTUYeCKOE OXKHIAHHE
CHy‘laﬁHOﬁ BCJIMYMHBI HAXOJUTh MATECMATUYCCKOC OXHWIAAHUC II0 JAHHOMY
pacrpe/ieliecH|I0; HMMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHCET, HMETh
IpPEJ/ICTABICHNE O HOPMAIIbHOM pacipeielICHUH

I1K 2.3.

OcyniecTBIITh KOHTPOJIb pabOThI YCTPOWCTB, Y3J10B U arperatoB 3J€KTPOBO3aA.

Koa n
HAHMeEHOBaHHeE
(opmupyemsbix
KOMIIeTeHIMil

Pe3yJ1LTaTI)I OCBOCHHUSA THUCIHUIIJINHDBI

JInunoctHbie (JIP) m meTanpenmerHbie

(MP) Hpeamernsbie (ITP)

OK 01.

JIP 8.1 - JIP 8.9; I1P6 01 - I1P6 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.

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | IIPG O1 - [1P6 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; ITP6 01 - ITPG 15;
MP 01;

IIK 2.3.

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1PG O1 - TTPO 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 copep:kaHue 00111e00pa30BaATEIbHOM M CIUTIINHbBI
2.1. O0beM JUCHUIIMHBI H 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. IlpogeccnoHaILHO OPHEHTHPOBAHHOE CO/lep:kaHue (Coep: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:xanue yueOHOro Matepuasia (0CHOBHOE H PO(decCHOHAIBHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyembie
" Tem OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4ACOB KOMIIETHITHH
MOYJIb (IPH HAJTUYHUH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3nen 1. [loBTOpeHue Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 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 OesimelbHOCHIU. OKO09.
oceoenuu cneyuanbrocmu | Ilpakmuueckue 3anamus): IIK 2.3.
1. [jens u 3a0auu mamemamuxu npu 0C80eHUU CNeYUaIbHOCMU 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.2 Hamypanvnvie u | Codeprcanue yuednozo mamepuana.
yenvle yucna 6 zaoawax uz | Hamypanonole u yenvie uucia 6 3adauax u3 peanvHou ocusHu. I[lpusnaxu OKO01-OKO04,
DPeanbHOU JHCUIHU 0eUMOCIU YeblX YUcel OKO09.
Ilpakmuueckue 3anamus: IIK 2.3.
1. Hamypanvuoeie u yenvie uucias 3a0a4ax u3 peaibHol HeUsHU 2
Tema 1.3 MuoxxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hag MHOXecTBamH. Jluarpammsl  Oinepa—BeHHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YHCE. OK09 ’
[IpaKTHYECKHE 3aHATHSL: '
1. MHoxecTBa 2
2. lmarpammsl Diinepa—BeHHa 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 1.4 Yucnosvie u | Cooepicanue yuedno2o mamepuana: OKO01-OKO04,
npoyenmuule gviuucienus | ObOblKHOBeHHble U OecamuyHble OpobU, NpoyeHmsvl, OecKOHeuHvle NepuooudecKue OKO09.
opodu. Apugpmemuueckue onepayuu ¢ payuoOHAIbHLIMU YUCIAMU, NPeoOPA308aAHU I1K 2.3,
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yucnosulx  evipadsicenHuti. Ilpumenenue Opobell u NPOYeHmMos Ol  peuleHus.
NPUKIAOHBIX  3A0a4 U3 PA3IUYHLIX OMpAciell 3HAHUL U PeanbHOU  JICU3HU.
Jleticmeumenvnvle  uucna.  Payuonanvnvie u  uppayuoHanvHuvle  4ucia.
Apugpmemuueckue onepayuu c OeticmeumenvHbiMu yuciamu. Ilpubaudicénnvle
BbIYUCTICHUS, NPABUNA OKPY2IEHUS, NPUKUOKA U OYEHKA Pe3YIbmama Gbl4UCIeHUIL.

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

N

IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 1.5 Ypasunenus u
HepaseHcmea

Cooepotcanue yueonozo mamepuana.

Toorcoecmsa u mosicoecmeentvle npeodpPa306anus. Ypasuenue, KopeHb YpasHeHUs.
Hepasencmeo, pewenue nepasencmea. Memoo ummepeanos. Pewenue yenvix u
OPOOHO-PAYUOHATILHBIX YPAGHEHULL U HEPABEHCTNE

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

N

OK01-OKO04,
OKO09.
IK 2.3.

Tema 1.6.
ITocienoBaTenbHOCTH
U MIPOTPECCUU

Coaep:xaHnue yueOHOro MaTepuaJa;

[TocnenoBarenbHOCTH, CHOCOOBI 3alaHusl IocienoBareabHOoCcTel. MOHOTOHHBIE
MOCNe0BaTeNbHOCTH.  ApudmMerndeckas W TeoMeTpudeckas  IPOrPecCHi.
beckoneuno yOwiBatomasi reoMmerpuueckass mnporpeccus. Cymma OeCKOHEYHO
yObIBaroleil reomerpudeckord mporpeccuu. DopmMyna CIOXKHBIX TMPOIEHTOB.
Hcnons3oBaHne NPOrpeccHM Uil PEIICHMS pealbHBIX 3a4ad  IPUKIATHOTO
Xapaxkrepa.

IIpakTHueckue 3aHATHS:
1. TTocnenoBaTesIbHOCTH M TPOIPECCUU

OK01-OKO04,
OKO09.

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 1.7 Ilpoepeccus &
npogheccuoHanbHblx
3a0ayax

Cooeprcanue yueonozo mamepuana:

IlocnedosamenvrHocmu, cnocobwi 3a0anusi nocieoogamenvhocmeu. MonomonHvle
nocieoosamenvHocmu.  Apugpmemuueckas u - 2eomempuyeckas — NpPocpeccuu.
beckoneuno ybwisarowas eceomempuueckas npoepeccus. Cymma 6ecKoOHeuHO
yovisaloweli 2eomempuyeckoi npozpeccuu. DPopmyna CIOHNCHbIX NPOYEHMOS.
Hcnonvzoeanue npoepeccuu O0nsi  peuwleHus peanrbHulX 3a0ay  NPUKIAOHO20
xapakmepa.

OK01-OK04,
OKO09.
TK 2.3.
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Ilpaxmuueckue 3anamusi:
1. Ucnonvzosanue npoepeccuu ons pewieHuss NPUKIAOHBIX 3a0ay

Kontposbrast padota Nel (BXOHOM KOHTPOJI)

Pa3nea 2. CrenenHasi QyHKIMsI, KOPEHb N-0il CTENEeHU

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

DyHKIWA, CIIOCOOBI
3aJaHus (G yHKIHH.
CaoiicTBa (pyHKITUH

Conep:xaHue yueOHOI0 MaTepuaa;

OyHKIUA, crnocoObl 3amanus (yHKuuH. B3ammuo oOpaTtHbie ¢yHKIuU. ['paduk
¢ynkuuu. OONacTb ONpeNeNeHUusT W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢dbynknuu. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. YETHBIC U HEYETHBIC (DYHKITHH.

TeopeTnueckue 3aHATHS:
1. OyHkms

[IpakTHyeckue 3aHATHS:
1. B3aumHo oOpatHbIe GYyHKIUU
2. CpoiicTBa pyHKIIMU

N

OKO01-OKO04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOMCTBA

Conep:xanue yueOHOro MaTepuaJa;

CrenenHass (QyHKIMs C HAaTypajdbHBIM M LIeJbIM TMoka3aTeneM. E& cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. CBOHCTBAa  CTEHEHH.
ITpeoOpa3oBaHue BbIPAXEHHUH, COACPIKAIMX PAIIMOHAJIbHBIE CTETIEHH.

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

[IpakTrueckue 3aHATHS:
1. I'paduk creneHHoil QyHKIINM
2. CteneHp ¢ palMoHAIBHBIM MTOKa3aTeIeM

N

OKO01-OKO04,
OKO09.

Tema 2.3
ApudmeTrueckuii KOpeHb
N-oii cTeleHu

Copepxanue y4eOHOro MmarepuaJia;

ApudmeTnueckuii KOpeHb HaTypanbHOU creneHu. JlelicTBusa ¢ apudmMeTndecKuMu
KOPHSIMM N—OH CTeNeHu. PelleHne WppanvoHaNbHBIX YpaBHEHUN M HEPABEHCTB.
CaolicTBa U rpaguK KOpHsI N-0i CTENEHH.

TeopeTnueckne 3aHATHA:
1. Apudmernueckuii KOpeHb

[TpakTrueckue 3aHsTHS:

1. [Ipeobpa3zoBanre BbIpaKEHHUH ¢ KOPHSIMH N-Oi CTETIEHU
2. Pemienue uppanmoHanbHbIX YpaBHEHUH

3. Permenne nppannoHanbHBIX HEPABEHCTB

N -

OKO01-OKO04,
OKO09.
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IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 2.4 Cooeporcanue yueonozo mamepuana.
Cmenennaa @yukyus 6 | Cmenennas @yukyu, eé ceoticmea u 2paguk. Cmenenvb ¢ payuOHAIbHLIM
npogheccuoHanbHoll nokazamenem. Ceolicmea cmenenu. Ilpeobpasosanue blpadicenut, coOepsHcaujux
desimenbHOCMU payuonaivusie cmeneHu. /leticmeus ¢ apugmemuueckumu KOpHAMU N—0U CmeneHu.
Pewenue uppayuonanvuvix ypasuenuii u nepagencms. Ceoticmea u epagux KopHs
N-oii cmenenu. OKO01-OK04,
Ilpakmuueckue 3anamusi. OKO09.
1. Ksaopamuunas ¢hynxyus 6 npukiaoHulx 3a0a4ax 2 [IK 2.3.
2. Cmenennvle npeodpazo8anusi 8 NPUKIAOHbIX 3A0aYax 2
3. Uppayuonanvhvie ypagrenus 6 NPUKIAOHLIX 3a0a4aX 2
4. Texcmosvie 3a0auu ¢ NPOPeCcCUOHATLHBIM COOEPACAHUEM 2
5. I'paghuueckoe peutenue npukiaouvix 3a0au 2
KontponbHas padora 2
Paznea 3. [loka3zareabHasi QyHKIMS 16
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tewma 3.1 Coaep:xaHnue yueOHOIro MaTepHuaJa;
ITokazarenbHast ¢yHkuus, | [lokaszaTenbHble ypaBHeHUs U HepaBeHcTBa. [lokasarenbHas QyHKUuMA, €€ cBOWCTBA
ee cBoiicTBau rpaduk u rpaduK. OKO01-OK04,
Teopernueckue 3aHATHS: OK09.
1. Tloka3arenbHas GyHKIIHUS, €€ CBOWCTBA 2
IIpakTHueckue 3aHATHS:
1. Iloka3arenbHas QyHKIHUS, ee rpaduK 2
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJa;
Pemenne mnoka3zatenbHbIX | [lokazaTenbHble YpaBHEHUS! M HEPABEHCTBA. OK01-OK04
YpPaBHEHUI U HEPABEHCTB [TpakTueckue 3aHATHS: OK09 ’
1. Pemenue noxka3aTenbHBIX YpaBHEHHHA 2 '
2. Penrenue nokazaTelbHBIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooepicanue yuebnozo mamepuana:.
Iokazamenvuas pyuxyus | [lokasamenvuvle ypasuenus u Hepagsencmea. Ilokasamenvnas Qynkyus, eé OKO01-OKO04,
8 NPUKIAOHBIX 3a40a4ax ceolicmea u 2pagpux. 1_([);((2)93

Hpakmultecmte 3aHAMUA.
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1. Ilokazamenvuas (yHKYUs 8 NPUKIAOHBIX 3A0AUAX.
2. [lokazamenvHuvle ypasHeHUs 8 NPUKIAOHBIX 3A0aYax
3. I’ paguueckoe pewenue npukiaoHwvlx 3a0au

KonrponbHas pabora

NN DN DN

Paznen 4. Jlorapudmel. Jlorapudpmuyeckas GpyHkuus 20
Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 4
Tema 4.1 Conep:kanue y4eOHOIr0o MaTepuaJa:
Jlorapudm yucna. Jlorapudm uymcna. [lecsatuunple u HaTypaibHble Jorapudmbl. [IpeodpazoBanue
BBIPOKEHUI, COJIEPKAIUX JOTapHU(PMBI.
Teopernueckue 3aHATHS: OKO01-OKO04,
1. Jlorapudpm 2 OKO09.
[IpakTuyeckue 3aHATHSL:
1. CpoiicTBa norapudma 2
2. IIpeoOpa3oBaHue BBIPAKCHUM, COACPIKAIITUX JIOTApU(DMBI 2
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmudaeckas Jlorapudmuueckas GyHK1us, ee cBoWCTBa U rpaduk
(byHKIMS, ee CBOMCTBA Teopernueckue 3aHATHA: OKO01-0OK04,
1. Jlorapudmuueckas ¢pyHKIMs, ee CBOMCTBA 2 0KO09.
IIpakTHueckue 3aHATHS:
1. Jlorapudmuueckas ¢pyHkuus, ee rpaduk 2
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmuueckue Jlorapudmuueckue ypaBHEeHHUs 1 HEPABEHCTBA. OKO01-OK04
YpaBHEHMsI U HEpaBEHCTBA. | [IpakTHUECKUE 3aHSITHS: OK09 ’
1. Jlorapudmuueckue ypaBHeHUs 2 '
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 4.4 Cooepiwcanue yuebnozo mamepuana:.
Jloeapugpmuueckasn Jloeapugpm uucna. Ilpeobpazosanue 6vipadcenuil, COOEPHCAWUX TLO2APUPMBL. OK01-0K04
@dynxyus 6 npuxnaouvix | Jlocapupmuuecxasn ¢hynxyus, ee epagux OK09 ’
3a0avax IIpaxmuyeckue 3ansamus: '
IK 2.3.
1. Jloeapugpmuueckas ynkyus 6 nPUKIAOHbIX 3a0aAUAX. 2
2. Jlocapugmuyeckue ypasnenus 6 npuKiIaoHwvIX 3a0a4ax 2
KonTponpHas pabota 2

17




Pa3znen S. YpaBHeHus1 1 HEPaBEHCTBA

12

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 12
Tema 5.1 Cooepicanue yueonozo mamepuana:
Cucmemvl ypasHenuu Cucmemvl  quHetinblx ypaeHneHuli. Pewenue npuxiaouvix 3a0au ¢ NOMOWBIO
cucmemul uHelinvlx ypasHenui. Cucmemvl U COBOKYRHOCMU YelblX, PAYUOHANbHDBIX,
UPPAYUOHATLHBIX, NOKA3AMENbHBIX, J102APUPDMULECKUX YPABHEHUL U HepABEeHCMS.
HUcnonvzosanue epaguxos ¢ynxyuil 018 peuwieHus ypaeHeHuul U  CUCHEM.
Ilpumenenue ypagnenuii, cucmem u HepABEHCME K DPEULEHUI0 MamemMamuidecKux OKO01-OKO04,
3a0a4 U 34044 U3 pasiuyHbIX 001acmeti HayKu U PeaibHOU JHCUSHU OKO09.
Ilpakmuueckue 3anamusi. IIK 2.3.
1. Cucmemsl runetinvix ypagreHnuil 2
2. Ucnonvzosanue epapukos yukyutl 015 peutenust ypaeHeHull U cucmem 2
3. @opmynvl 8 npakmMuyecKux 3a0a4ax 2
4. Pewenue mekcmosvix 3a0ay npo@hecCuoHaibHO20 COOEPHCAHUSL 2
5. Vpasuernus u nepasencmesa 6 npogeccuonanvbHulx 3a0a4ax 2
6. Cucmemvl ypasnenuil 8 nPopheccuoHaIbHbIX 3a0a4ax 2
JAudpepeHunpoBaHHbIii 3a4eT 2
Pa3nes 6. OcHOBBI CTepeoOMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
Tema 6.1 OcHosable | CogepkaHue y4eOHOT0 MaTepuaa;
MTOHSATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHHU: TOYKA, TMPsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna u300pakeHUs HAa PUCYHKAX: M300pa)KEHUsS IIIOCKOCTEH, MapasuiedbHBIX
npsMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcMoOMaTHUYEeCKOM OK01-0K04
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX. OK09. ’
[ToHsATHS: IepeceKaronecs IIOCKOCTH, MEPECEKAIONIHECcs PsMasi M MIIOCKOCTb.
TeopeTnueckue 3aHATHSA:
1. OcHOBHBIE TIOHATHS CTEPEOMETPUHU 2
2. AKCHOMBI CTEPEOMETPUHU 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.
Bpluucnenue yrioB Mexay OpsSMBIMU M IUIOCKOCTAMH. KoOpaMHATHO-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. COOMHOUWIEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEl, 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
Tpuronomerpuueckue  gopmynsl.  [IpeoOpazoBaHue  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

24




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 WHTerpana. Beruucienune muTerpaia no ¢opmyne Herotona—
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). BeposTHOCTH ciydailHOTO coObITHsI. BeposTHOCTH COOBITHIT 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 | IPOTUBOMOJIOKHbIE  cOObITUA. Juarpammbl — Oiinepa. @PopMmynia  CIOKEHUsS
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

1. Onepanuu HaJT COOBITUSAMHU
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJa;
VYciioBHas BEPOSATHOCTS, VYcioBHass BEpPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. JlepeBo  ciydailHOTo
JEPEBO cinyuaiiHoro | skcnepumenTa. dopmyna nonHoi BeposiTHocTH. HesaBucruMbie 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 COIMATIBbHO-DKOHOMUYECKOTO MPOGWIsL: YYeOHHK Ui CTYJ. YUYpexKJICHHH
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 yrmyOneHHBIN ypoBHH). 10 kimace / mog pexa. A. b. XKmkuenko. — M., 2022.
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7. Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHanu3a. Anrebpa W HayaJa MaTeMaTHYeCKOro aHalau3a
(6azoBbIil U yrmyOneHHBIH ypoBHH). 11 kmace / mox pexn. A. b. Kwkuenko. — M., 2022.

HNHTepHeT-pecypcesl
Enunas  kosmekiuss nupoBeIX  oOpasoBarenbHbIX pecypcoB. -  URL: http://school-
collection.edu.ru / (nara oopamenus: 31.08.2023). - TekcT: SMEKTPOHHBI.
IToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru/ (mara obparienus:
31.08.23). - TeKcCT: ANIEKTPOHHBIN.
®dencpanbubiii  mopran  «Poccuiickoe  obpasoBanme». -  URL: http://www.edu.ru /
(mara obpamenus: 31.08.2023). - TeKcT: 3JIeKTPOHHBIN.

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

bammakoB M.U. MaremaTtuka: y4eO. Uil CTYIEHTOB YUpeXIEHUH cpea. mpod.
obpasoBanus, 1-e uzn., M: Axanemus, 2022

bammakor M.M. Maremarnka. COOpHUK 3amad TpoQUIBHONW HANPABICHHOCTH: YyueO.
nocobue It CTyI. yupekaeHuil cpea. nmpod. odpazosanus. — M., 2022.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

8. AmumoB II.A. u np. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOTO
aHaln3a, TeOMEeTpHsl.
9. Anrebpa u Havama MaTeMaTHyeckoro aHanu3a (0a30BbIA M yriyOJeHHBIN

ypoBHH).10—11 kmaccel. — M., 2022.

10. Atanacsn JI.C., byry3oB B.®., Kanomues C.b. u np. Martemaruka: anrebpa
U Hayajla MateMarudeckoro ananuza. ['eomerpus. ['eomerpust (0a30BbIii M yri1yOJeHHBIN
ypoBHH). 10—11 kmaccel. — M., 2021.

1. bammvakos M.U. Maremaruka: y4eOHUK AJsi CTYA. YUYPEXKICHUU cCpell. mpod.
obpaszoBanus. — M., 2022.
12. I'yces B.A., I'puropseB C.I'., UBonruna C.B. Martemaruka anst npodeccuii u

CMEeLUANTBbHOCTEN COIMATBbHO-?PKOHOMUYECKOTO MPOGWIst: YYeOHHK Ul CTYH. YUYpEexkIeHH
cpen. mpod. obpazopanms. — M., 2022.

13. Komarun FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M HayaJa MaTeMaTH4YeCcKOro aHaiaus3a. Ajiredpa M Hayajla MaTeMaTHYeCKOro aHaiu3a
(6a3zoBbIit W yrryOseHHBIH ypoBHU). 10 kimace / mox pexa. A. b. XKmwxkxuerko. — M., 2022.

14. Komsarun FO.M., TkaueBa M.B., ®eneposa H.E.u ap. Marematuka: anrebpa u
Hayaja MaTeMaTH4yeckoro aHamu3a. Aunredpa W Hadajla MaTeMaTHYEeCKOro —aHajiu3a
(6azoBBIi W yrryOseHHBIH ypoBHM). 11 kimace / mox pena. A. B. XKmwxkuenko. — M., 2022.

HNHTepHeT-pecypcesbl
1. Enunas xosmnexums 1udpoBbix oOpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru - TekcT: 21€KTPOHHBIIA.
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2. TloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
3JIEKTPOHHBIN.
3. ®enepanbubiii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru -
TekeT: 27eKTPOHHBIN.

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS 00111€00pa30BaATEILHON TUCHUIIIMHBI

KOHTPOHL H OIECHKA PACKPBIBAKOTCA 4YCPC3 AUCHUIUIMHAPHBIC PE3YJIbTAaThl, YCBOCHHLIC

3HaHUS M TMPHOOPETEHHBbIE CTYACHTAMH YMEHUS, HalpaBlieHHble Ha (HOpMHUpOBaHHE OOIIMUX U

po(hecCHOHALHBIX KOMIICTCHIIHHA.

Oo6masi/npod Pa3znen/Tema Tun oeHoYHbIX
eCCHOHAJIbHA MeponpUATHI
|
KOMIIeTeH U
P1,Temer 1.1,1.2,1.3,1.4,1.5,1.6,1.7 YcTHBIM onpoc
P2, Temsr 2.1,2.2, 2.3 DpoHTATBHBIN OIPOC
P 3, Temsr 3.1, 3.2 MaremaTdecKui TUKTAHT
P4, Temr14.1,4.2,4.3 TecTtupoBanue
OK01-0K04, P 5, Temsr 5.1 [TpakTrueckue paboThI
OKO09. P 6, Temr1 6.1, 6.2, 6.3 KoHTposibHBIE PabOTHI
P7 Temer 7.1,7.2,7.3,74 [TpakTrdeckue paboThI
P 8, Temsr 8.1, 8.2 Brimonnenue
P9, Tems1 9.1 HK3aMEHAIIMOHHOHN paboThI
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3, 11.4, 11.5, 11.6,
11.7
P1,Temsr 1.1,1.2,1.4,1.5,1.7 YcTHBIM onpoc
P 2, Tems1 2.4 IIpencraBnenue pe3ynpTaToB
P 3, Temsr 3.3 MPaKTUYECKUX padboT
P 4, Tems1 4.4 3amuTa TBOPUYECKHUX padoT
PS5, Temnr 5.1 3amuTa UHIAUBUIYaTbHBIX
IK 2.3. P 6, Tems1 6.4 IIPOEKTOB
P 7, Temsr 7.5
P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OKO04, IIpoMexxyTouHas arrecranus dK3aMeH DK3aMeHaIMoHHas padoTa B
OKO09. UCbMEHHOU (hopme 1o
IK 2.3. ouneram.
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