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

43.02.06 CepBuc Ha TpaHcnopTe (M0 BUJAAM TPAHCIIOPTA)

YKpPYIHEHHAasl Tpynna
43.00.00 CepBuc u Typusm

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Ipukaza MunnctepcTBa mpocBemenuss Poccum ot 26 aBrycra 2022 1. Ne 777 «OO06
YIBep)KIEHHH  (hefepaibHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro
npodeccuoHaIbHOrO0 o0pa3oBaHus 1o crenuaabHocTH 43.02.06 CepBuc Ha TpaHcnopte (10 BUAaM
TPAHCIIOPTA)».

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

[Tpukaza MunucrtepcrBa npocBenieans PO ot 18 mas 2023 r. Ne371 «OO6 yTBepxkaeHUN
benepanbHON 00pa3z0BaTENBHOM MPOrpaMMbI CPEAHETO 0011Iero 00pa3oBaHUs»;

B COOTBETCTBUHU 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., pa3paborannoii s cnenuansHoctu CITO 43.02.06 CepBuc Ha TpaHcnopTe (10 BHIAaM
TpaHCIOPTa);

PekoMenpanusiMu Mo peanu3aluu cpeaHero obmero oOpa3oBaHHS B MpeaeNiaX OCBOCHHS
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO MPOPECCHOHATHHOIO 00pa3oBanus (MUCcbMO JlemaprameHTa
rOCy/lapCTBEHHOW TMOJUTUKHM B cdepe cpeaHero mnpodeccuoHampHOro  o0pa3oBaHUs U
npodeccroHanbHOro o0ydenus Munmnpocseiienus Poccun ot 01.03.2023 Ne05-592).

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

Pa3paboTrunku:

Tepnosbix H.M., metomuct BIIOY OO «OprnoBckuil TEXHUKYM IyTel cooOuieHus umenu B.A.
JlamoukuHa;

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

BenenukroBa J[.A., npenonaBarenun wmareMaTukun bBIIOY OO «OpnoBckuii TEXHHKYM DyTed
cooOuieHnst umenu B.A. JlanoukuHa.

PaCCMO'I"pCHO, OJlOGpCHO A PEKOMCHIOBAHO K IPUMCHCHUIO Ha 3aCCIaHHH HpeIIMeTHO-HHKHOBOﬁ

KOMHCCHH 00111e00pa30BaTeIbHBIX JUCIHUILIHH.
ITpotokon Ne 44 ot « b » _LsOHl-2024T.

[IpoBepeHo: 7 - COI'JTACOBAHO:
Meromuct OY : ‘ 3amegruTeb IMPEeKTopa
Teprossix H. W. é;% | \ HAC %ﬁono@ea A.B.
N 3aB. orenom Ol

, — Wpanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucTika paboueil mporpammbl 00IIE00Pa30BATEIBLHON JUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 OIleHKa pe3yIbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON TUCIIUILTAHBI



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

1.1. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOro IuKiIa oopaszoBareabHoil mporpammbl CIIO B coorBercTBUu ¢ ®I'OC CIIO
o crienuainbHocTu 43.02.06 CepBuc Ha TpaHcnopTe (110 BUAAM TPAHCIIOPTA).

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

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI

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

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 (IpeIMeTHBIX pe3ynbTaToB 6a30BOT0 YPOBHS).

Koambt Pe3yiabTaThl 0OCBOCHHS TUCHUILINHBI

pe3yJ1bTaToB
BeiOupare cmocoObl  pemieHuss 3agady  Npo(ecCHOHAIBHOM  JesITeNbHOCTH

OK 01 MPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHalu3a W HHTEpPIpeTaluu

OK 02 uHpoOpMallMd W MHPOPMALMOHHBIE TEXHOJOTUM ISl BBIOJHEHHS 3ajad
poeCCHOHAILHON JESTEIHHOCTH,

[TnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JTMUYHOCTHOE

OK 03 pa3BUTHE, MPEANPUHUMATEILCKYIO NESTENBHOCTh 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 JOKYMEHTAlMe Ha TocylapCTBEHHOM U
WHOCTPAHHOM $I3bIKaX.

JIPB 1.7 [Tonumaromuit  mpodeccuoHaIbHOE 3HA4YeHHWE OTpacid s COLMAIBHO-
SKOHOMMYECKOTO, TMPOMBIIUIEHHOTO M HAay4YHO-TEXHOJIOTUYECKOTO Ppa3BUTHUS
CTpaHbI

JIPB 2.5 Oco3HaHHO MPOSABISAIONIMN  HEPaBHOAYIIHOE OTHOIIEHWE K  BbIOpaHHOMU
npodeccuoHaIbHON NESTENBHOCTH, IIOCTOSTHHO COBEpIIEHCTBYETCS,
Po)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOIO MPO(ECCHIO/CIIenaTbHOCTb.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHMIO B BEIOpaHHOMU chepe mpodhecCHOHATBHON e TEThHOCTH.

JIP 6.6 Ob6nanaronuii chOpMUPOBAHHBIMH TPEICTABICHUSIMUA O 3HAYCHUM U IIEHHOCTHU
BbIOpaHHOU Mpodeccuu, MpOsSBISIONINN yBaXKeHHe K CBOeH Mpodeccun u cBoemy
npodecCHOHATLHOMY COOOILECTBY, MOJICPKUBAIOIIMNA TO3UTHBHBIM 00pa3 u
MIPECTHK CBOEH mpodeccuu B OOIICCTRE.

JIPB 6.8 ["'OTOBBII K OCBOSHHIO HOBBIX KOMIIETEHIUH B MPOGECCHOHATBHON OTPACIIH.




JIP 8.1

JeqarenbHO BBIpAXKAIOIIUN MO3HABATEIBHBIE WMHTEPECHl B Pa3HbIX MPEIMETHBIX
o0nacTsx ¢ y4éTOM CBOHMX HMHTEPECOB, CIIOCOOHOCTEH, MOCTHKEHUH, BEIOPAHHOTO
HaIpaBJIeHUs MPOPECCHOHAIBHOTO 00pa30BaHuUs U TOATOTOBKH.

JIP 8.2

O6nanaomuii  MpeACTaBICHHEM O COBPEMEHHOM HaydyHOW KapTHHE MHUpa,
JOCTHKEHUSX HAyKH M TEXHUKH, apryMEHTHUPOBAHHO BBIPAKAIOIIUN MOHUMaHUE
3HaYeHUsS HAYKW W TEXHOJOTHHA JUIs pa3sBUTHA POCCHICKOro oOIIecTBa H
oOecrnieuyeHus ero 6e30MacHOCTH.

JIP 8.3

JeMoHCTpUpYIOIIMHA  HAaBBIKM  KPUTUYECKOTO  MBIIUICHUS,  ONpeAeNeHUs
JIOCTOBEPHOCTH Hay4yHOU MH(pOpMalliu, B TOM 4ucie B cepe nmpodeccuoHanbHON
JIeATEIbHOCTH.

JIP 8.4

YMmerouuii BEIOUpaTh crocoObl perieHust 3aa4 npodeccuoHaIbHON AesITeTbHOCTH
MIPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTAM.

JIP 8.5

Hcnonp3yromuil  COBPEMEHHBIE CPEICTBA IIOMCKA, AaHAIU3a M HHTEPIPETALNN
uHpopManuy, HHOOPMAIMOHHBIE TEXHOJOTMH Il BBINOJHEHHWS  3a1ad
npodecCHOHATILHOM 1€ TeIbHOCTH.

JIP 8.6

PazBuBaromuii ¥ NPUMCHSIONIMA HABBIKKM  HAOMIOJNCHUS, HAKOIUICHUS U
cuctemMaruzalvu  (aKTOB, OCMBICICHHS OIbBITA B E€CTECTBEHHOHAYyYHOU U
TYMaHUTapHOM 0O0JacTsIX IMO3HAHUS, MCCIEAOBATEIbCKOM M NpodecCHOHaTbHON
JIeSITENLHOCTH.

JIPB 8.7

O6Ha[[aIOH_II/If/'I OIIBITOM y4aCTUsA B HAY4YHbIX, HAY4YHO-UCCICIOBATCIIbLCKUX
NPOEKTaX, MEPONPUATHIX, KOHKypcax B  paMKax npoecCHOHAIbLHON
HANPABICHHOCTH MTPO(HECCUU /CTICIIHATLHOCTH.

JIPB 8.9

[IposiBasitolMid CO3HATETHLHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpa30BaHMUIO KaK
YCIIOBUIO yCTIENTHON MpodecCHOHANBbHOM U 00IIECTBEHHON AESITENbHOCTH

MP 01

ba3oBeIe TOrHUECKUE NEUCTBUS:

BBIABJISITH M XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHX
OOBEKTOB, IMOHSTUH, OTHOLIEHUM MEXIy HNOHATUAMH, (QOPMYIHPOBATH
OTIpeieNIeHus IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIacCUPUKAIIH,
OCHOBaHUS JUIsl OOOOIIEHMS] M CpaBHEHUS, KPUTEPUU MPOBOAUMOIO aHaIM3a;
BOCIIPUHUMATh, (OPMYJIHPOBATh U MPE0OPa30BBIBATE CYKACHUS: YTBEPAUTEIbHbIC
U OTpULIaTelbHbIE, €IUHWYHBIE, YacTHble M OOLIMe, YCIOBHbBIE; BBIABIATH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MpPOTHBOpeuYuss B (pakrax,
JAaHHBIX, HAOIOJEHUSAX M YTBEPKACHUSX, MpeAaraTb KpUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN M NMPOTUBOPEUNH; 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 IPUMEPBI U 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:

UCTIOJIB30BaTh  BOINPOCHI KaK HMCCIEAOBATEILCKUH HMHCTPYMEHT TIO3HAHWUS,
¢dopMynupoBaTh  BONPOCHL,  (DUKCUPYIOIIME  MPOTHBOpeuYHe,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO TO3UIMIO, MHEHHE; IPOBOJAUTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBIN
9KCTIIEPUMEHT, MCCIICAOBAHNE 10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTro
00BbeKTa, SBICHMS, MPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJIEHUSIMHU, TIPOLIECCAMH; CaMOCTOSITENIbHO (popMmynupoBaTh 000OLIEHUS U
BBIBOIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIOJCHHUS, UCCIeIOBAHMS, OLICHUBATD
JIOCTOBEpHOCTh  TOJYYEHHBIX  PE3yJIbTAaTOB, BBIBOJOB M 000OIICHHH;




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

MP 03

Pa6ota ¢ nuadopmanmeii:

BBISBIIATH 1eDUIUTH HHDOpMAIHK, TaHHBIX, HEOOXOAUMBIX ISl 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 TIPEACTABICHUS; CTPYKTYPHPOBAaTh HH(MOPMAIIHIO,
MIPEJICTABIISITH €€ B Pa3IMUHbIX (hOpMax, HIUTFOCTPUPOBATH Ipa)UueCKH; OIICHUBATh
Ha/IEKHOCTh MH(POPMAIIUK TI0 CAMOCTOSATEIBHO CPOPMYIMPOBAHHBIM KPUTECPUSIM,
c(OPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh M (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHHU C YCIOBUSMHU H
HeIsIMH  OOILLEHUS, SICHO, TOYHO, IPAaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS I10 XOAY PELIEHUS 3aJayd,
KOMMEHTHPOBATh MOJY4YEHHBIN PE3yNbTaT; B X0/1€ 00CYXICHUS 33/1aBaTh BOIPOCHI
[0 CYILIECTBY 00CYX/1aeMOil TeMbl, IPOOJIEMbI, pelIaeMoil 3a/1auu, BbICKA3bIBATh
UJEeU, HalEJICHHbIE Ha IIOMCK pEUIEHUs, COMNOCTABIATh CBOM CYXJIECHHS C
CYKICHUSMH JIPYTrUX YYaCTHUKOB JMAJOra, OOHapyKUBaTh Pa3IMYUE€ U CXOJACTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUpOBATh PA3HOIIIACHS, CBOU BO3PAXKCHHUS;
IPEJICTaBIISITh PE3YyNbTaThl PEUICHUs 3a7aud, 3KCIEPUMEHTa, MCCIeA0BaHuUs,
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 MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMaLUK.

MP 06

CaMOKOHTPOJIb, SMOLUMOHATBHBIN UHTEIIIEKT:

BIIAJICTh HABbIKAMU TTO3HABATEIBHOU pedIEeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICTUTENBHBIX MPOLIECCOB, MX PE3yAbTaTOB, BIAAETh CIocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ysbTara pelieHus MaTeMaTH4eCKOn
3a/1aud; TPEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpU PpPEUICHUU
3a/1a4ud, BHOCUTh KOPPEKTHUBHI B JIEATETLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
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
BUABI PabOT, JOroBapHMBaThCS, OOCYXKIaTh NpoIecc U pe3yabTaT paldoThl,
000011aTh MHEHMSI HECKOJIbKHX JIIOJIel; ydacTBOBaTh B TPYNIOBBIX (popmax
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 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSL.

ITP6 01

Uucia v BBIYUCIICHUS:

ONEpUPOBAaTh  NOHATHUSAMHU:  PALMOHAIBHOE W JCHUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAst U JECATHYHAs ApPOOb, MPOLEHTHI; BBIIOIHATH apUPMeTHUYECKHE
olnepauuy ¢ palUOHAIBHBIMA M JCHCTBUTEIBHBIMU YHCIIAMH; BBIIOJIHATH
npuOIMKEHHBIE BBIYUCICHHUS, UCIIOJB3Ys MPAaBUIIa OKPYTIICHUS, 1€1aTh MPUKUAKY
U OLICHKY pe3y/bTaTa BBIYMCIICHHI; ONEPUPOBATh MOHATHIMM: CTEIECHb C LEJIBIM
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nokasareneM, cTaHaapTHas ¢opMa 3amucu JeHCTBUTENBHOTO YHCIa, 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  3alKMCh MPOU3BOJBHOIO  yria uepe3  oOparHbIe
TPUTOHOMETPHUYECKHE (PYHKIIMHONEPUPOBATh MOHATHAMM: HATypajbHOE, IIeNoe
YHUCI0, UCIIONIB30BATh MPU3HAKU JEIMMOCTH LIEJIBIX YUCEN, Pa3JIOKEHUE YHCIa Ha
IIPOCTHIE MHOKUTEIU I PELIEHUs 3aJay; ONEepUpOBaTh IIOHATHEM: CTEIEHb C
paloHaIbHBIM [OKA3aTeleM; ONEpUpOBaTh MOHITUAMU: JIOTapupM UHcia,
JIECATUYHBIE U HATYPAJIbHBIE JOTapH(MBI.

I1P6 02

VYpaBHEHUs U HEPABEHCTBA:OIIEPUPOBATh OHATUAMU:

TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE, MPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME;,  BBIINOJIHATH
peoOpazoBaHus TPUTOHOMETPUUECKUX BBIPKECHUI u peuiaTh
TPUTOHOMETPUYECKUE  YpaBHEHUS;  BBINOJHATH  MPEOOpa3OBaHUS  LENbIX,
palMOHATIBHBIX W UPPALUOHATIBHBIX BBIPAKCHUM M peliaTh OCHOBHBIE THIIBI
LEJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB; IPUMEHSITh
YpaBHEHUsI M HEpAaBEHCTBA J/JIs pEIICHHUs MaTeMAaTUYECKUX 3aJad M 3ajad u3
pa3iIMyYHBIX O0NacTeil Hayku M peajbHOW JKU3HH;, MOJIEIHPOBATH peajbHbIC
CUTYyalluu Ha S3bIKE aJreOpbl, COCTABIISATH BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
[0 YCIOBUIO 3aJa4yM, MCCIIEIOBaTh IMOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM
anmapara aireOpbl. NPUMEHATh CBOMCTBA CTENEHM JUIsi IpeoOpazoBaHUs
BBIPKEHMI, ONIEPUPOBATH MOHATHAMU: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,
pemiaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH
npeoOpa3oBaHus  BBIPAKEHUH,  COJep)KalMX  Jorapudmsl,  OMEPUPOBATH
HNOHSTUSIMM: JIOrapu(MUYECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHbBIE
TUTBl  JTIOTapU(MUYECKHX YpaBHEHWH W HEPABEHCTB, HAXOAWUThb pEIICHUs
MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TOHSTHIMHU:
CHUCTEMA JIMHEMHBIX YPaBHEHUN U €€ pelieHue, UCI0JIb30BaTh CUCTEMY JIMHEHHBIX
YpaBHEHUH VISl PEIICHUs TMPAKTUYECKUX 3aJ1ay; HaXOJUTh PEUIEHUs MPOCTEUIINX
CUCTEM U COBOKYINHOCTEH  pallMOHAJIBHBIX YpPaBHEHUW W  HEPABEHCTB;
MOJIEJIMPOBaTh pealibHbIE CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMbl [0 YCIOBHMIO 3aJaud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIENIN C MCITIOJIb30BAHUEM allllapara ajireopsl.

I1P6 03

OyHKIUYN U TpapUKH:

ONEepUpPOBaTh TMOHATHUAMH: (QYHKIUSA, CHOCOOBI 3anaHus (QYHKIMM, 00JacCTh
OIpeNieIeHus ¥ MHOXKECTBO 3HaueHH (yHKuMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (QYHKLNHU; ONEpUPOBATh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIIUH,
HYyIM (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA; MCIIOJIB30BaTh IpaduKu
GyHKIUN Ui pellieHus ypaBHEHUW; CTPOUTh M YUTaTh TpaduKH JTHHEWHOM
(GyHKLIMY, KBAaAPATUYHON (YHKIMHU, CTENCHHON (PYHKIIMHM C LEJNbIM MOKa3aTeIeM;
WCIIONTK30BaTh Tpauku PYHKITUN A1 UCCIEOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEHN
OpU pPEUIeHWH 337a4 W3 JPYruX Y4eOHBIX NPEAMETOB U PEANbHOM KHU3HH,
BbIpaxaTb  (OpMylnaMH  3aBHCUMOCTH  MEXJIy  BEIMYMHAMU.ONEpUPOBATH
MNOHATUSAMH: TepUoJruecKast (YHKIHSA, MPOMEXKYTKM MOHOTOHHOCTH (YHKIHUH,
TOYKH DKCTpeMyMa (YHKIIMH, HanOoJIbIlIee ¥ HaUMEHbIIIee 3HaUYeHUs (QYHKIIMH Ha
NPOMEXYTKE, UCIONb30BaTh MUX JUIA HCCIENOBaHUS (YHKLIMH, 33aJaHHOU
rpaduxom; OIepupoBaTh MOHATHSIMHU: rpaduku MOKa3aTeNbHOMH,
JOrapu(pMHUUECKOW W TPUTOHOMETPUYECKUX (DYyHKIMHA, u300pakaTh 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 (QyHKIUN A UCCIIEOBAHMSI MIPOLIECCOB U 3aBUCUMOCTEN
U3 APYIUX y4eOHBIX TUCIUILINH.

I1P6 04

Hauana MmaTemMaTH4yeckoro aHajmsa:

ONEepHpPOBATh  TOHATHSAMU:  MOCJIEIOBATENbHOCTh,  apupMeTHyeckas
reoMeTpUYecKasi IPOrPECCUH; ONEPUPOBATH MOHATUAME: OECKOHEYHO YOBIBAIOIIAs
reoMeTpudecKasl porpeccusi, cymMma OCCKOHEYHO YOBIBAIOLIEH I'eOMETpUYECKON
NpOTpeccuu;  3aAaBaTh  IIOCIEIOBAaTEIBHOCTH  PA3IMYHBIMH  CHOCOOAaMU;
UCIIOJIb30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH M MHPOrPEecCUi A PeLIeHUs
peanbHBIX 3a/1a4 NPUKIAIHOTO XapaKTepa.oleprupoBaTh NOHATUAME: HENPEPhIBHASL
¢byHKIUMS, TPON3BOAHAS (PYHKUUH, UCTIOIB30BATh TEOMETPUUECCKUN U (PU3NIECKUNA
CMBICTI IPOU3BOTHOM /ISl PELICHUS 3a/1a4; HaXOJUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKUUH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO (PYHKLUH;
UCTIONIb30BaTh NMPOU3BOAHYIO JUIS HCCIENOBAaHUS (YHKIMM 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
HNOHATHUSAMH: TI€pBOOOpa3Hasi M HWHTErpaJl, IOHHUMaThb TI'E€OMETPUYECKHHA 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 MaTEeMaTHYEeCKOro aHaJIH3a.

ITP6 05

MHokecTBa 1 JIOTHKA:

ONEepUpOBaTh  MOHATUAMHU: MHOXECTBO, ONEpalMd  HaJ  MHOKECTBAMMU;
WCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONMCaHHS pPEAbHBIX
MPOLIECCOB M SIBICHUN, MPHU PEHICHUU 3alad U3 APYruX Y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUSIMHU: ONPEICIICHUE, TEOPEMA, CIEACTBUE, TOKA3aTEIbCTBO.

I1P6 06

OIEPUPOBATH MTOHATUSIMH:

TOYKA, MPsAMasi, IUIOCKOCTh; NMMPUMEHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUSA U3
HUX TIpY pELIEHUHM TEOMETPUYECKMX 3a4ad; ONEpUpOBATH  MOHATUAMMU:
NMapaJUIEIbHOCTh M NEPHEHAMKYJIAPHOCTh  HPSAMBIX 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, TpaayCHas Mepa [BYTPAHHOIO YIUIA; ONEPUPOBATH
MOHATUSIMHA: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBIMYKJIBIII MHOTOTPAHHUK, SJIEMEHTHI
MHOTOTPaHHUKA, IPAaBUWIbHBIA MHOIOTPAaHHMK; PAclO3HaBaTb OCHOBHBIE BUJbI
MHOTOTPAaHHUKOB (MHpaMujia, MpU3Ma, MPSIMOYTOIBHBIN Mapauienenunesn, Kyo);
KJIaCCHU(UIIUPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBaHUS s KiIacCU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHHUKH, TPABWJIbHBIE MHOTOTPAaHHUKH,
npsiMble M HAaKIOHHBIC TMPU3MBI, MapajUIeIeNuIe/bl); ONeprUpoBaTh MOHATHUSIMU:
CeKymasi TUIOCKOCTb, CEYEHHE MHOTOTPAaHHUKOB, OOBSICHATh  TPUHIIMIIBI
MIOCTPOEHUs  CEUEHMM, HCHOJIb3YS  METOJ  CIIEIOB; CTPOUTb  CEYEHUS
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,
MEXy TUTIOCKOCTSIMH, ABYT'PAHHBIX YTIJIOB;

I1P6 09

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

I1P6 10

OPUMEHSITh TeoMeTpuyeckue (PakThl IS pElIeHUs CTepEeOMETPUYECKHX 3ajad,
MPEANOIAraloMX HECKOJBKO IIaroB PpELICHUs, €CJIH YCJIOBHUS NPUMEHEHUs
3aJaHbl B SIBHOW (OpME;IIPUMEHSTh MPOCTEHIle MpOorpaMMHBIE CpEACTBa U
AJIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBbl MPHU PEIICHHUH CTEPEOMETPUUECKHUX
3a[a4;IPUBOJANTh IMPUMEPbl MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MHpuUpole U
JKU3HH, PACIIO3HABATh IMPOSIBJICHUE 3aKOHOB T'€OMETPUH B HMCKYCCTBE;IPUMEHSTH
MOJIyUEHHBIE 3HAHUS HA TNPAKTHKE: AaHAIM3UPOBATh peallbHble CUTYallMd U
MPUMEHSATh M3YYCHHBIC TMOHSATHSA B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHYECKU
c(hOpMyIUPOBAaHHON MPOOJIEMbI, MOAEIUPOBATh PEAbHBIC CHUTYaIlMH Ha S3bIKE
F€OMETPUM,  HUCCIEJOBaThb  IIOCTPOEHHbIE  MOJEIM C  HCIIOJIb30BAHUEM
TEOMETPUUECKUX TOHATUN M TEOpeM, ammapara aiareOpbl, peliaTh NpakTHYecKue
3a/1a4i, CBA3aHHBIC C HAXOXKJICHUEM IeOMETPHUECKUX BEJIMYUHMH.

ITP6 11

ONEpUPOBATh  MOHATHUAMHU: LWIMHIPUYECKas IOBEPXHOCTb, 0Opasyromue
LUJIUHAPUYECKOW  IOBEPXHOCTH,  LMJIMHApP, KOHMYECKas  IIOBEPXHOCTb,
oOpa3ylolMe KOHHYECKOH IOBEPXHOCTH, KOHYC, c(epuueckass MOBEPXHOCTb;
pacro3HaBaTh Teja BpamieHus (IMHIMHIP, KOHYC, cdepa W miap); OOBACHATH
CrocoOBI MOJTYYEHHUs Tl BPALIEHHUS; KIIacCCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE
cdepbl M IMIOCKOCTH; ONEPUPOBATh MOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE
CEerMEHTa, BBICOTA CErMEHTA, IIAPOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOs, BBICOTA
IApOBOTO CJIOS, IAPOBOM CEKTOP; BBIYUCIATH OOBEMBI U IIOIIAIN TOBEPXHOCTEN
TeJl BpAalLeHMs, T€OMETPUUYECKUX Tell C IMpUMEHEHHeM (opMys; ONEepUpOBaTh
MOHSTUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONUCAHHBIA OKOJIO c(epsl,
chepa, BIUCaHHAasE B MHOTOTPAaHHUK WJIM TEJNO BpAIlEHUs; BBIYUCIATH
COOTHOILIEHUS] MEXTY MJIOLIAASIMH TOBEPXHOCTEW U 00BbEMaMK MOAOOHBIX TET;

I1P6 12

n300pakaTh U3ydaeMble GUIyphl OT PYKH U C IPUMEHEHHEM MPOCTBIX YePTEKRHBIX
MHCTPYMEHTOB; BBIINOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTyp: BHJ CBEpXY, COOKY, CHH3Y, CTPOUTh CEUEHHUsS TeJ BpalleHHUS;
U3BJIEKATh,  WMHTEPHPETUPOBATH U  NpeoOpa3oBbIBaTh  MHPOPMALUIO O
POCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

OIEpUPOBAThH MOHATUEM BEKTOP B NIPOCTPAHCTBE; BHIIOJIHATD JEHCTBUS CIOKEHUS
BEKTOPOB, BBIYUTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO, OOBACHATD,
KakMM{ CBOWMCTBAMHM OHHM O0JIQ[al0T; MPHUMEHSATHh MPaBWIO Mapaulesenumena;
ONEepUpPOBaTh TMOHATUSAMU: JEKApTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YIold MEXAY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHApHbIE
BEKTODPBI; HAXOAUTh CYMMY BEKTOPOB M IPOM3BEJIEHUE BEKTOpAa HAa YMCIO, Yroj
MEXJly BEKTOpaMH, CKaJspHOE MPOM3BEIEHUE, PacKiIaJbIBaThb BEKTOpP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

I1P6 13

3aaaBaTh INIOCKOCTh YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpAUHAT, IMPUMCHATH
TCOMCTPHUICCKUC (I)aKTI:I JJIA peuicHuA CTCPCOMCTPHUUCCKUX 3aaad,
npeanojaralomux HCECKOJIBKO MMaroB peuicHusa, C€CJIM YCIOBHIA TNPHUMCHCHHA
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3aJaHbl B SBHOW (popme; pemiate NpoCTEHIIMEe TreoMeTpUYecKHe 3ajadd Ha
NPUMCHCHHE BEKTOPHO- KOOPJMHATHOTO  METOJA; pelarh 3aJadyd  Ha
JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH M HAXOXKICHHE T'€OMETPHUYCCKUX
BCIIMYHUH II0 06pa3uaM WK aJiroOpuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOABI IIpH
pEIICHUH CTaHJAPTHBIX MATEMaTHUECKUX 33]1a4;

I1P6 14

YUTAaTh U CTPOUTH TAOIWIBI M JHArpamMMbl; ONEPHPOBATH MOHSATHUSAMHU: CpEIHEE
apudMeTHUecKoe, MeAuaHa, HauOoIbllIee, HAMMEHBIIEEe 3HAueHHWE, pa3Max
MacCHBA YHCJIOBBIX JIaHHBIX; OMIEPUPOBATH MOHATUSIMHU: CITYJAWHBINA IKCIEPUMEHT
(omBIT) M ciayyaiiHOE COOBITHE, AJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HCXO)
CIIy4aifHOTO OTIBbITA, HAXOAWTH BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXKHBIMHU
CIIy4allHBIMU COOBITHSIMH, HAXOJWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHH B
W3YYCHHBIX CIYYalHBIX JKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHPOBATH COOBITHS:
nepeceueHre M OOBEIWHEHHE JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE
JAHHOMY COOBITHIO, TTOJIH30BATHCS UarpamMmmamu Ditiepa u GOpMYIION CIOKEHUs
BEPOSTHOCTEH TMPU PEHICHUM 3a/ad;, OIEPHPOBaTh IMOHATUSAMHU: YCIOBHAs
BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C ITOMOIIBIO
NpaBUia YMHOXCHHUS, C TOMOINBIO JIepeBa CIIy4alHOTO OIbITa; MPUMEHSThH
KOMOMHATOPHOE TIPAaBUJIO YMHOXEHHUS TIPU PEIICHUW 3a7ad; OIEepUPOBATH
MOHSATHUSIMH: WCIBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEPUsl UCIIBITAHUH, yCIeX U
Hey/Ja4a, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX HUCIBITAHUH JIO
NIEPBOTO YCIeXa, HAXOIUTh BEPOSTHOCTH COOBITHI B CEPUU UCTIBITAHUN bepHyum;
OTIEPUPOBATH MOHATHUSAMH: CIyYaiiHas BEJIMYWHA, PACIPEICICHUE BEPOSTHOCTEH,
JiarpaMMa pacrpe/ieICHHUSI.

I1P6 15

CPaBHUBATh BEPOATHOCTU 3HAYCHUM CIIy4alHOW BEJIMYMHBI IO PACIPEICICHUIO
WIM C IIOMOILIBIO JHarpaMM; OIEPUPOBaTh IOHATHEM MaTEeMaTH4ECKOIO
0’KMJIaHWsI, TIPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS MAaTEMaTU4YECKOE OKHJAHUE
CIIy4yallHOM BEJIMYMHBI HAXOAUTh MATEMATHYECKOE OXXHUIAHHWE I10 JaHHOMY
paclpesieNieHuIo; MMETb IPEACTaBICHUE O 3aKOHE OOJIBIIMX 4YHCEl; HMETh
IIPEACTABICHUE O HOPMAJILHOM PaclpeeICHUU

I1K 1.3

[TpoBoUTH PrHAHCOBBIE B3aUMOPACUETHI C MACCAKUPAMH U TPY300TIPABUTEIISIMHU.

Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIMil

Pe3y.]'ll)TaTbl OCBOCHUA NUCHUITJINHDBI

JInunoctHbie (JIP) m meTanpenmernbie

(MP) Hpeamernsbie (ITP)

OK 01.

JIP 8.1 - JIP 8.7, 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.

JIPB 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 09.

MP 01; I1P6 01 - I1P6 15;

IK 1.3.

JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - ITPO 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:xkaHue 0011e00pa30BaATeJIbHOM TN CIUTIINHbBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bup yuedHoii padoTbl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITIHHBI 234
B T.Y.

1. OcHoBHOE coepKaHHue 141
BT. U..

TEOPETHYECKOE 00yUeHne 29
MPAKTUYECKHUE 3aHATHS 90
KOHTPOJBbHBIE paOOTHI 22
2. IlpogeccnoHaILHO OPHEHTHPOBAHHOE CO/lep:kaHue (Coep:KaHue 81
NMPUKJIAJTHOTO MOYJIAA)

BT. 4..

MIPAKTUYECKHUE 3aHITUS 81
Koncyabranumn 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Conep:xxanue yuye0HOro marepuasa (0CHOBHOe 1 MpPodeccHoHAIbHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
U Tem OpPMEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4ACOR KOMIIeT I
MOYJIb (IIPY HAJTUYMH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogheccuonanvro-opuenmuposanroe cooepaicanue
Tema 1.1 Cooepotcanue yueonozo mamepuana.
Lenv u 3a0auu | bazoevle 3HaHUA U YMeHUs NO Mamemamuxe 6 NPOYecCUOHANbHOU U 8 OKO01-OKO04,
Mamemamuxu npu | N0BCEOHEBHOU OeslMelbHOCU. OKO09.
oceoenuu cneyuanvHocmu | [Ilpakmuyeckue 3anamus). K 1.3
1. lenv u 3a0auu mamemamuxu npu 0C60eHUU CHeYUATIbHOCMU 2
IIpogheccuonanvro-opuenmuposanroe codepiicanue
Tema 1.2 Hamypanvhvie u | Codeprcanue yueoHo2o mamepuana:
yenvle yucna 6 3adavax uz | Hamypanenvie u yenvie uucna 6 3adauwax u3 peanvHou owcuzuu. Ilpusnaxu OKO01-OKO04,
PeanbHOU HCU3HU 0eUMOCIU YenblX Yuce’ OKO09.
Ilpaxmuueckue 3auamusi. [IK 1.3
1. Hamypanvhule u yenvie uucias 3a0auax u3 peaibHol JCusHu 2
Tewma 1.3 MuoxecTBa Conep:xanue yueOHOro MarepuaJa;
MHoxecTBO, omnepauuu HaJx MHoXecTBamu. [luarpammel  Olinepa—BeHHa. OK01-0K04
MHOXECTBO pallMOHAJIBHBIX YUCEIL. OK09 ’
[IpakTHyeckue 3aHATHUS: '
1. MHOXecTBa 2
2. lnarpammsl Ditnepa—Benna 2
IIpogeccuonanvrno-opuenmuposanroe cooepxcarue
Tema 1.4 Yucnosvie u | Codepocanue yuednozo mamepuana. OKO01-OKO04,
npoyenmuvle gviuucienuss | OQObIkHOBeHHbIe U OecsaimuuHble 0pooU, NPoYeHmvl, DeCKOHeuHble NepuooudecKue OKO09.
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opobu. Apugpmemuueckue onepayuu ¢ payUOHAIbHLIMU YUCIAMU, NPEOOPA3Z0BAHUSL
yucnosvix  gvipadcenuti. Ilpumenenue Opobeu u npoyeHmog 0 peutenus
NPUKTIAOHBIX  3a0a4 U3 PA3IUYHLIX OMpAciell 3HAHUL U PeanrbHOU  JHCUSHU.
Heticmeumenvnvle  uucna.  Payuonanvmeie u  uppayuonanvHvle — Hucia.
Apugmemuueckue onepayuu c OeticmeumenvHoimu uuciamu. Ilpubnusicénnvle
8bIUUCTICHUSA, NPABUILA OKPY2IeHUsl, NPUKUOKA U OYEHKA Pe3YIbmama 8bl4UCIeHUl.

Ipaxmuyeckue 3anamusi:
1. Jeiicmeumenvhusie u payuonanibHule yucia
2. IIpoyenmul

IIK 1.3

IIpogpeccuonanvro-opuenmuposannoe cooepicanue

Tema 1.5 Vpaeuenus u
HepaseHcmea

Cooepotcanue yuednozo mamepuana.
Toorcoecmsa u modscoecmeennvle npeobpa308anus. YpasHenue, KOpeHb YPAGHEHUsL.

Hepasencmeso, pewenue nepasencmea. Memoo unmepsanos. Pewienue yenvix u OKO01-OKO04,
OpOOHO-PAYUOHANLHBIX YPAGHEHUU U HEPABEHCME OKO09.
Ilpaxmuueckue 3anamus. I[IK 1.3
1. Pewenue ypasnenuti
2. Pewenue nepagencmas

Tema 1.6. Conep:xanue yueOHOro MarepuaJa;

[TocnenoBaTenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI 3aaHus MOCIeaoBaTeNbHOCTeH. MOHOTOHHBIE

U TIPOTPECCHH MOCTIeIOBATEebHOCTH.  ApudMerndyeckass W TEOMETpHYecKas  IPOTPECCHH.
beckoneuHo yoObIBatomas reomerpuueckas mporpeccus. CymMma OECKOHEYHO OKO01-OKO04,
yObIBaroleil reoMeTpuyeckor mporpeccur. dopmyna CIOXKHBIX TPOIEHTOB. OKO09.
Hcnonb3oBaHue mporpeccud [Uisl pPElIeHUs pealbHbIX 3aJad MPHUKIAJAHOTO
Xapaxrepa.
[IpakTuueckue 3aHATHS:
1. IloceoBaTeIbHOCTH M IPOTPECCHU

IIpogeccuonanvro-opuenmuposantoe cooepicarue

Tema 1.7 Ilpocpeccus 6 | Codepacanue yuednozo mamepuana.

npogeccuonanvbHbvix Ilocneoosamenvnocmu, cnocodwvl 3a0anus nociedosamenvhocmeti. MonomoHmubie

3adavax nociedosamenvHocmu.  Apugmemuueckas u - ceomempuvecKas — Npocpeccuul. OKO01-OKO04,
beckoneuno yowvisarowas eceomempuueckas npoepeccus. Cymma 0OeCKOHEYHO OKO09.
yovisaowel 2eomempudeckou npozpeccuu. DPopmyna CLONCHHIX NPOYEHMOS. K 1.3

Hcnonvsosanue npocpeccuu 0151  peuwieHUs pearbHblX 3a0a4y  NPUKIAOHO20
xapaxkmepa.
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Ipaxmuyeckue 3anamusi:
1. Ucnonvzosanue npoepeccuu 05 peuieHus npuKkiaonsbix 3a0a4

KoHntposbHas pabota Nel (BXOIHOM KOHTPOJIb)

Pa3nes 2. CtenenHasi QyHKIUsI, KOPEHb N-0ii CTENEHU

24

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Tema 2.1

OyHKIWMS, CIIOCO0BI
3aJaHus (hyHKIHIH.
CgoiicTBa GyHKIIUH

Copep:xaHue yueOHOI0 MaTepuaa;

OyHKIUA, crmocoObl 3amanus (yHKuuH. B3ammuo oOpatHbie ¢yHKIuU. ['paduk
¢ynkuuu. OONacTh ONpeNeNeHUus] W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢dbynknuu. [IpoMexxyTku 3HaKONOCTOSTHCTBA. YETHBIC U HEYETHBIC (DYHKIIHH.

TeopeTnueckue 3aHATHS:
1. OyHkms

[IpakTHyeckue 3aHATHS:
1. B3aumHO oOpaTHbIe GYyHKIUU
2. CpoiicTBa pyHKIIUU

OKO01-OKO04,
OKO09.

Tema 2.2
Crenennass ¢yHKIus, ee
CBOMCTBA

Conep:xanue yueOHOro MarepuaJa;

CrenenHass (QyHKIMs C HAaTypajdbHBIM M LeJbIM TMoOkKa3aTeneM. E& cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. (CBOHCTBAa  CTEHEHH.
ITpeoOpa3oBaHue BbIPAXKEHHUN, COAECPIKAIMX PAIIMOHAJIbHBIE CTETIEHH.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢pyHKIHUs, €€ CBOWCTBA

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

OKO01-OKO04,
OKO09.

Tema 2.3
ApudpmeTnueckuii KopeHb
N-0oM cTEeIeHU

Coaeprxanue y4eOHOIro MaTepuasa;

ApudmeTnueckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apupMeTndecKumMu
KOpHSIMA N—OW cTeleHU. PemeHue uMppalMOHAIbHBIX YPaBHEHUH U HEPABEHCTB.
CaoiicTBa 1 rpauK KOpHsI N-OM CTENEeHH.

Teopernueckue 3aHATHA:
1. Apudpmernueckuil KOpeHb

[IpakTnueckue 3aHATUS:

1. IIpeo6pa3oBaHue BbIpaXeHUI ¢ KOPHIMH N-0i CTEEHH
2. Perienue uppanmoHanbHbIX ypaBHEHUIH

3. Pemrenune upparnmoHanbHBIX HEPABEHCTB

N

OKO01-OKO04,
OKO09.
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IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 2.4 Cooepotcanue yueonozo mamepuana.
Cmenennas @ynkyusa 6 | Cmenennas @yukyu, eé ceoucmea u ecpagux. CmeneHvb ¢ payuOHAILHLIM
npogeccuonanvroll noxazamenem. Ceoticmea cmenenu. lIpeobpasosanue vipadicenuil, cooeprcaujux
desmenvbHoOCMU payuonanivhvie cmeneHu. /leticmeus ¢ apugpmemuyeckumu KOpHAMU N—oli cmenexu.
Pewenue uppayuonanvuvix ypasuenui u nepagencms. Ceoticmea u epagux KOpHs
N-o1l cmenenu. OKO01-OK04,
Ipakmuueckue 3anamusi: OKO09.
1. Keaopamuunas ynkyus 6 npuKkiaoHuix 3a0auax 1 I[IK' 1.3
2. CmenenHnvle npeobpaz06aHus 8 NPUKIAOHbIX 3a0a4ax 1
3. Uppayuonanvuvie ypagrenus 6 NPUKIAOHLIX 3a0a4AX 1
4. Texcmosvle 3a0auu ¢ NPOHecCUOHATILHBIM COOEPAHCAHUEM 2
5. I'pagpuueckoe pewrenue npukiaouvix 3a0a4 1
KoHTposibHast pabota 2
Pa3nea 3. [loka3zareabHasi QyHKIMS 12
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 4
Tewma 3.1 Conep:xanue yueOHOIro MaTepuaJa;
[lokazarenpHass ¢yHkuus, | [lokazaTenbHble ypaBHEeHUs U HepaBeHCTBA. [lokasarenbHas QpyHKIMS, €€ CBOMCTBA
ee cBoiicTBau rpaduk U rpaduK. OKO01-OK04,
Teopernueckue 3aHATHA: OK09.
1. Iloka3arenbHas (QyHKIHNS, €e CBOWCTBA 1
[IpakTrueckue 3aHATHS:
1. IToka3arenbHas GyHKIMS, ee rpaduk 1
Tema 3.2 Conep:xanue yueOHOro MarepuaJa;
Pemenne mnokazarenpHbIX | [loka3zaTenbHble ypaBHEHHS M HEPaBEHCTBA. OK01-OK04
YpaBHEHUI U HEPABEHCTB [IpakTrueckue 3aHATHS: OK09 ’
1. Pemenue noka3aTenbHbIX YpaBHEHHHA 2 '
2. Penrenune nokasaTelbHBIX HEPABEHCTB 2
IIpogeccuonanvrno-opuenmuposantoe cooepxcarue
Tema 3.3 Cooepircanue yueonozo mamepuana.
Tloxkazamenvuan @ynuxyus | [lokazamenvuvie ypaeuenus u Hepasencmea. IlokazamenvHas ¢ynkyus, eé OKO01-OK04,
8 NPUKIAOHBIX 3a0a4ax ceolicmaea u 2pagpux. 1%5293

Hpakmuttecmte 3AHAMUA.
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1. Ilokazamenvras (hyHKyus 6 NPUKIAOHLIX 3A0AUAX. 2
2. [loxazamenvhvle ypasHenus 8 NPUKIAOHbIX 3A0a4ax 1
3. I paguueckoe peuternue npukiaousvix 3a0a4 1
KonTponpHas pabora 2
Pasnen 4. Jlorapudmpl. Jlorapudpmudeckasi pyHkums 16
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 2
Tema 4.1 Conep:xanue y4yeOHOro MaTepuaJa:
Jlorapudm yucna. Jlorapudm uymcna. [lecstuunple u HaTypaibHble Jorapudmbl. IIpeobpazoBanue
BBIPOKEHUH, COJIEpKAIUX JIOTapUPMBbI.
Teopernueckue 3aHATUA: OKO01-OK04,
1. Jlorapudm 2 OKO09.
[IpakTUyeckue 3aHATHUS:
1. CpoiictBa norapudma 2
2. [IpeobpazoBaHre BEIPAKECHHM, COACPIKALTUX JIOTapru(PMbI 2
Tema 4.2 Conep:xanue yueOHOro MaTepuaJa;
Jlorapupmuueckas Jlorapudmuueckas GyHKIuUs, ee CBOWCTBA U rpauK
¢byHKIUS, €e CBOHCTBA Teoperuueckue 3aHATHS: OK01-0K04,
1. Jlorapudmuyeckas QyHKIMsI, €e CBOMCTBa 1 0KO09.
[IpakTrueckue 3aHATHS:
1. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 1
Tema 4.3 Copep:xaHue yueOHOI0 MaTepuaa;
Jlorapudmmueckue Jlorapudmuueckue ypaBHEeHHUs U HEPABEHCTBA. OK01-OK04
YPaBHEHHMsI U HEpaBEHCTBA. | [IpakTHUeCKUe 3aHSITHSA: OK09 ’
1. Jlorapudmuyeckue ypaBHeHUs 2 '
2. JlorapudmMuueckie HepaBeHCTBA 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 4.4 Cooepircanue yueonozo mamepuana.
Joeapugpmuueckasn Jloeapugpm uucna. Ilpeobpazosanue 6vipadcenuul, COOEPHCAWUX TOCAPUPMBIL. OK01-0K04
@yuxkyuss 8 npuriaouvix | Jlocapugpmuueckasn gynxkyus, ee epaghux OK09 ’
3a0auax Ipaxmuyeckue 3anamus: :
K 1.3
1. Jloeapugmuueckas ¢ynxyus 6 npuxkIaoHvix 3a0ayax. 1
2. Jlocapugmuueckue ypagnenus 8 NPUKIAOHBIX 3a0a4ax 1
KonTponpHas pabora 2
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Pa3nen 5. YpaBHeHusi M HepaBeHCTBA 12
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 12
Tema 5.1 Cooeprcanue yueonozo mamepuana.
Cucmemvl ypasHenui Cucmemvl nuHelinblx ypasHenuu. Peuwenue nNpukiaoHvlx 3a0ay ¢ NOMOUDBIO
cucmemvl 1uHelnvix ypasrnenuu. Cucmemsl U cOBOKYNHOCU YENblX, PAYUOHATbHBIX,
UPPAYUOHAILHBIX, NOKA3AMENbHBIX, N02APUPDMUUECKUX YPAGHEHUl U HePABEeHCMS.
Hcnonvsosanue epaguxos ¢ynkyuii 011 peuwieHuss YpaeHeHuu U  CUCEM.
Ilpumenenue ypaeuenuii, cucmem U HeEPAGEHCME K DEULeHUID MameMamuiecKux OKO01-OKO04,
3a0a4 U 3a0ay U3 pa3iuyHbix 0b1acmelt HAyKu U peaibHOU HCU3HU OKO09.
Ilpaxmuueckue 3auamusi. K 1.3
1. Cucmemvr nuneiinvix ypasHenuil 2
2. Ucnonvzosanue epapuxos gyukyutl 01s peuienusi ypagHeHull u cucmem 2
3. Dopmynvl 6 npakmuyeckux 3a0avax 2
4. Pewienue mekcmoswix 3a0ay npogheccuoHarbHO20 COOEPHCAHUSL 2
5. Vpasnenus u nepasencmea 6 npogeccuonanvuvix 3a0auax 2
6. Cucmemvl ypasneHnuil 8 npopheccuonanbHbix 3a0a4ax 2
JAndpepeHnnpoBaHHbIN 3a4eT 2
Pa3nesa 6. OCHOBBI CTepeOMeTPHH 26
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 6
Tema 6.1 OcHoBable | Conep:kanue y4eOHOro MaTepuaJa;
TIOHSITHSI CTEPEOMETPUN OCHOBHBIC TIOHSTHSI CTEPEOMETPHUHU: TOUYKA, MpPsIMas, IJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna u3o0paskeHUsT Ha PUCYHKAX: M300paKE€HUs IMJIOCKOCTEH, MapauieIbHBIX
NpsMBbIX  (OTPE3KOB), cepelauHbl oTpe3ka. [loHsTHE 00 akcHnoMaTHuyecKoM OK01-0K04
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUM U CJEICTBUA U3 HHUX. OK09. ’
[ToHsATHS: IepeceKaronmecs MIOCKOCTH, MePEeCeKAINTIecs MPsMasi U TNIOCKOCTb.
Teopernueckue 3aHATHSL:
1. OcHOBHBIC TIOHATHS CTEPEOMETPUHN 2
2. AKCHOMBI CTEpEOMETPUHU 2
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Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4ye0OHOro MaTepuaJa:

Bexktop Ha miockoctd M B mnpocrpaHcTBe. ClI0)KEHHE M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BektopaM. IIpaBuino mapaenenunena. Pemenune 3agay, CBA3aHHBIX €
MIPUMEHEHUEM TpaBWi JACUCTBUU ¢ Bektopamu. IIpsmoyronpHas cucrema
KoopauHat B mpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3agaun B
KOOpAMHATaxX. YTroja Mexay BekTopamu. CKalsipHOE IPOU3BEIIEHHUE BEKTOPOB.
Beluncnenue yrioB Mexay HpsMbIMA M INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IPY PEIICHUH T€OMETPUYECKUX 3aa4.

TeopeTnueckue 3aHATHS:
1. BekTOopsl B IpOCTpaHCTBE

[IpakTrueckue 3aHATHS:
1. leficTBus ¢ BeKTOpamMu
2. Pa3noxeHne BEKTOPOB

OKO01-OKO04,
OKO09.

Tema 6.3
[IpssMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuasa;

B3anMHOe pacnonoxeHHe IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIMECH,
napajuleJibHble W CKpelmuBaromuecs npsaMble. IlapamienbHocTh mOpsSMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MapaJUICJIbHBIE IPSMBIE B IPOCTPAHCTBE;
MapaJUIEIbHOCTh TPEX MPSAMBIX; [APALUICIBbHOCTh MPAMOU U IUIOCKOCTH. YTJBI C
COHAIPABJIICHHBIMA CTOPOHAMH; YIOJl MEXAY IIPSIMBIMU B IIPOCTPAHCTBE.

ITonsATHA: mEepeceKaroImecs IMIOCKOCTH, MEPECEKAIOIIMEC MpsAMas U IUIOCKOCTD.
[TapamienpHOCTB IIIOCKOCTEM: MapajuIeIbHbIE MIJIOCKOCTH; CBOMCTBA MapaJIIEIIbHBIX
iockocteil. [IpocTeiiie npocTpaHCTBEHHbIE (DUTYPHI HA IMJIOCKOCTH: TETpa’JIp,
KyO, mapajulefienunena; MOCTpOeHHe cedeHui. lleprneHaukynsapHOCTh HpsIMON U
IIJIOCKOCTH: NEPHEHAUKYJIAPHBIE NIPSAMBIE B IPOCTPAHCTBE, MPAMBIE MTapajlIeIbHbIE
U TEPIEHIUKYISPHbIE K IIOCKOCTH, IPHU3HAK NEPHNEHAUKYJISPHOCTH MNPSAMOU H
IIJIOCKOCTH, TEOpEMa O NMPAMOU MEPIEHIUKYIISIPHON IUIOCKOCTH. [lepnenaukyisp u
HAaKJIOHHBIE: pacCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PAacCTOSIHUE OT IPsIMOM 110
IJIOCKOCTH. YINIBI B IPOCTPAHCTBE. YroJl MEXAY MNpsIMOM U IUIOCKOCTBHIO;
JNBYTPAHHBIA YrOJ, JMHEHHBIM yros ABYrpaHHOro yria. lleprneHaukynspHOCTBH
IIJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
nepneHauKkyisipax. lIloctpoenme cedeHMii B MHOIOTpaHHHKE. Bpruncnenue
pacCTOSIHUM: MEXAY JBYMs TOYKAMHM, OT TOYKM JO IIPSIMOM, OT TOYKH JO
IJIOCKOCTH; MEXIY CKPEIIMBAOIMMUCA NPSAMBIMH. BbIUMCIEHUE YIIIOB: MEXIY

OKO01-OKO04,
OKO09.
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CKpCHIMBAOIHUMUCS ITPAMBIMHA, MCKIY HpHMOfI H IIIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCIKAY IJIOCKOCTAMMU.

TeOpeTI/I‘leCKI/Ie 3aHATHA:

1. BzaumHoe pacnosioxkeHHe B IPOCTPAHCTBE 1
[IpakTuueckue 3aHATHS:
1. B3aumHoe pacronoxeHue npsiMpIx 1
2. BzaumHoOe pacnonoxeHue miockocTen 1
3. B3anmHoe pacnonoxxeHue IpsMbIX U IIOCKOCTEH 1
4. TlepnieHANKYIIAP U HAKJIOHHBIC 2
5. YIIibl B IPOCTPAHCTBE 1
6. Ceuenus 1
IIpogpeccuonanvrno-opuenmuposannoe cooepicanue
Tema 6.4 Cooepotcanue yuednozo mamepuana.
Ilpocmpancmeennvie IIpasuna uzobpasicenus na pucyunkax. Bekmop na niockocmu u 6 npocmpancmee.
3a0avu Pewenue 3aoau, cesazanmvix ¢ npumeneHuem npasun Oelucmeuti ¢ 6eKmopamu.
npogeccuonanvhol IIpamoyzonvnas  cucmema Koopounam 6 npocmpancmee. Koopounamno-
desmenvbHoCmuU BEKMOPHYILL  Memoo  NpU  peuleHuu  2eomempuyeckux 3adau. Bzaumnoe
pacnoiodxcenue npamulx 6 npocmparcmee. llapaniensnocmo npsamvlx u niocKkocmel
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie Gueypbl HA NIOCKOCIU. OKO01-OKO04,
Ilocmpoenue ceuenutt 6 mHococpannuxe. Buvluucnenue paccmoaunuti u yenog 8 OKO09.
npocmpancmee. K 1.3
Ipakxmuueckue 3anamus:
1. Ilpsimsie u nnockocmu 8 npogeccuonanvbuvix 3a0a4ax 1
2. Koopounammnas niockocmos 8 npoghecCUOHAIbHbIX 3A0a4ax 1
3. Koopounamno-6ekmopHuiii Memoo npu peuleHuy 2eoMempuyecKux 3a0ay 1
4. Ilpocmetiwue npocmpancmeennvie hucypol 1
5. Ilocmpoenue ceuenuii 1
6. 'eomempuueckue 3a0auu 8 npogdeccuoHaIbHOU OesIMeNbHOCHU 1
KonTtponbHas pabora 2
Paznen 7. MHOTOrpaHHUKH M TeJia BpallleHUusl 34
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 14
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Tema 7.1
MHoOrorpaHHuku

Conep:kanue y4ye0OHOro MaTepuaJa:

3HAKOMCTBO C MHOTOTPaHHUKaMH, H300paKeHHe MHOTOI'PAaHHUKOB Ha PUCYHKaX, Ha
IIPOCKIMOHHBIX uepTexkax. HauanbHble cBeneHuss o Kybe M nupammzae, HX
pa3BépTkn U Mojenu. CedeHHs MHOrorpaHHUKOB. IloHsTHE MHOrorpaHHuka,
OCHOBHBIE JIEMEHTBI MHOTOI'DAHHUKA, BBIITYKJIbIE M HEBBIITYKIJIBIE MHOIOIPAHHUKY;
pa3BépTka MHOrorpaHHuka. [Ipusma: n-yroiapHas Ipu3Ma; IpaHM M OCHOBAHUS
IIPU3MBI; NpsiMasi U HAKJIOHHAs NMPU3MBbL; OOKOBAasi U MOJHAsA MOBEPXHOCTh IPU3MBI.
[Tapamtenenunen, NpsAMOYTOIbHBIN MapaulelenuIe] U ero ceorcrea. Ilupamuna:
N-yroibHas IUPaMUAa, I'paHM M OCHOBAaHUE MHUpPaMH[Ibl; OOKOBasg U IOJHAs
[IOBEPXHOCTh MUPAaMUbl; PAaBUIbHAS U YC€UEHHAS MUPaMUJA. DJIEMEHTBI IPU3MBbI
n  nupamunabl.  lIpaBunpHbIE ~ MHOIOIpDaHHUKM:  TIOHATHE  IIPABHJIBHOTO
MHOI'OTDAaHHUKA; IIpaBWIbHAs IpHU3Ma M INpPAaBWIbHAsA IHPAMUJIA; IPaBWIbHAs
TpeyrojibHasi INUpaMula W TpaBWIBHBIA TeTpa’ap; Kkyo0. IlpencraBinenue o
[IPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, NoAeKadap M uKocadap. CuMmerpus B
IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPUM B INHUPAMMJAX, IMApAJUICICIINIEIAX, IPAaBUIbHBIX MHOIOIPDAHHMKAX.
Bbluuciienue 31€MEHTOB MHOTIOIpaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOIl TOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPAMON MPHU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpAMOI npu3Msbl. [lnomans 00koBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHONM MHMPAMHUIBI, TEOpeMa O IIJIOLIALU
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpPaMUIBI.

TeopeTnueckue 3aHATHS:
1. DneMeHTBl MHOTOTPaHHUKOB
2. PazBepTKa MHOTOTPaHHUKOB

T

[IpakTnueckue 3aHATHS:

1. Ipu3ma, ee cBoiicTBa

2. [Tapannenenurnen, ero CBOMCTBa
3. [upamuya, ee cBoiicTBa

4. IIpaBUsIbHBIE MHOTOTPAHHUKHU
5. Bunbl cummerpuit

NP R R e

OKO01-OK04,
OKO09.

Tema 7.2
OO0BbEeMbl MHOTOTPaHHHUKOB

Conep:xanue yueOHOro MaTepuasa;
[Tonsitre 06 06bEMe. OOBEM MUPaMUIbl, TPU3MBL.

[IpakTnueckue 3aHATUS:
1. O6beM npu3Mbl

OKO01-OKO04,
OKO09.
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2. O06beM MupaMuIbI 1
Tema 7.3 Coaeprxanue yyeOHOIro MaTepuasa;
Tena BpameHus Copepxanne yueOHoro matepuana: Cdepa u map: UeHTp, paauyc, IUaMETD;
IUIOIIAb MOBEPXHOCTH cdephl. BzaumHoe pacmonoxenue chepbl U IMIOCKOCTH;
KacaTrenbHasl IUIOCKOCTh K cdepe; miomans chepsl. M3o0paxkenue chepsl, mapa Ha
mwiockoctd. Ceuenuss mapa. [lununapudeckas IOBEPXHOCTb, 00pasyrolue
UWIMHIPUYECKON MOBEPXHOCTH, OCh LWIMHIPUYECKON mnoBepxHocTU. Llmmuunip:
OCHOBaHUSI U OOKOBasi TOBEPXHOCTh, OOpa3yromiasi M OCh; IUIOMIAb OOKOBOH H
MOJIHOM ToOBepXHOCTH. M3o00pakeHne UWIMHIpa Ha IIIOcKocTU. Pa3Béprka
HWIAHAPA. Ceuenus uuauHApa  (TUI0CKOCTHIO, MapajyIeIbHON 1581071
MEPHeHIUKYIIpHOM ocu nuiauHapa). KoHWueckas MOBEPXHOCTb, OOpa3yrolue
KOHMYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM MOBepxHOCTH. KoHyc: OKO01-OKO04,
OCHOBaHME U BepIlMHA, o0Opa3ymwllas W OCh; IUIOMAAb OOKOBOH U MOJIHOM OKO09.
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolIfe W BBICOTA; OCHOBAHMS M OOKOBas
MoBepxXHOCTh. M300paxeHne koHyca Ha IMiockocTu. Pa3BéprTka konyca. CeueHus
KOHyca (IJIOCKOCTBIO, TMapajuIebHON OCHOBAaHHWIO, M IUIOCKOCTBIO, MPOXOJSIIEH
yepes BEPIINHY).
TeopeTnueckue 3aHATHS:
1. DnemMeHTHI TeN BpalleHus 1
2. PazBepTka Ten BpameHus 1
[IpakTHyeckue 3aHATHUS:
1. Cepa, map, ux cBoiicTsa 1
2. lunungp, ero cBoiicTBa 1
3. Komnyc, ero cBoiicta 1
Tema 7.4 Coaepsxanue y4eOHOIro MaTepuasa;
OObeMbl Te BpaleHUs OcHoBHble cBoiicTBa 00bEMOB Ten. OOBEM IwIMHApa, KoHyca. OOBEM mapa u
IoIaab chephl. OKO01-OKO04,
[IpakTrueckue 3aHATHS: OKO09.
1. O6wem mapa 1
2. O0BeM mUITUHIpA 1
3. O6beM KoHyca 1
IIpogeccuonanvrno-opuenmuposantoe cooepxcarue
Tema 7.5 Cooepotcanue yueonozo mamepuana. OKO01-OKO04,
Mmnoeoepannuku u mena | CgedeHuss 0 MHO202DAHHUKAX, UX pa3eépmiu u moodenu, ceuerus. ObOvemvl OKO09.
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epaujerust
npogeccuonanbHbix
3a0a4ax

mHo2oepannukos. CeedeHus 0 meiax epaueHuss, ux pa3eepmki, MoOeiu, Ce4eHusl.
Obvembl men 8pawyenus..

Kombunayus men epawenus u MHo202panHuko8. MHo202paHHUK, ONUCAHHBLL OKOJLO
cghepwi; chepa, snucannas 6 MHO20SPAHHUK Uu 6 meno spawerust Ilo0obuvie mena
6 npocmparcmee. COOMHOWEHUSE MeHCOY NIOWAOAMU NOBEPXHOCMeEll, 00bEMamu
no00OHbIX meil.

Ipaxmuueckue 3anamusi:

. Mhoeozpannuku 6 npuxkiaonvix sadavax

. Ceuenuss MHO202PAHHUKOG

. Cummempusi 8 nPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202PAHHUKOE 6 NPUKIAOHBIX 3A0aY
. Tena spawenus 6 NPUKIAOHBIX 3a0A4aX

. Ceyenus men epaujenus

. Cummempus 8 npUKIAOHBIX 3a0aAYaAX

. Pacuem obvema men epawerus 6 npukiaonvix 3a0ay
9. Kombunayus men épawjeHus u MHO202PAHHUKOS

10. I1o0obHbIe mena 6 npocmpancme

ONO O WN B

IIK 1.3

KonTposabHas pabora

NP RPNMNNRERPNON R R

Paznen 8. OcHoBbl TpuroHoMeTpun. Tpuronomerpuueckue (pyHKIuM

N
o

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

(o]

Tema 8.1

Dopmysl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUs

Conep:xanue yueOHOro MaTepuasa;

CHHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
ApKTAHI€HC  YMCIOBOIO  apryMeHra. TpuUroHomerpuuyeckas  OKPYXKHOCTD,
oTpesiefieHue TPUTOHOMETPUUECKUX (PYHKIMH 4MciIoBOro aprymeHta. OCHOBHBIE
Tpuronomerpuueckue  gopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPa)KCHU. Pemenne TPUTOHOMETPUUYECKUX YpaBHEHU. ITpumepst
TPUTOHOMETPUYECKUX HEPABEHCTB.

[IpakTrueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YUCIIOBOTO apryMeHTa

2. TpuroHoMeTpUYecKast OKPY>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

4. TIpeoOpa3oBaHe TPUTOHOMETPHUUECKUX BBIPAKEHUI

5. [Ipocreiinme TpUroHOMeTpUYECKHE YPaBHEHUSI U HEPABEHCTBA
6. Penrenne TpUrOHOMETPHUECKUX ypaBHEHUH

NPNMNNDN PP

OKO01-OKO04,

OKO09.
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Tema 8.2
Tpuronomerpuueckue
(GyHKLIMHU, MX CBOWCTBA U

Conep:xkanue y4e0OHOro MaTepuaJa:
Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPadUKH.

TeOpeTI/I‘leCKI/Ie 3aHATUA:

rpaduKu. 1. Tpuronomerpuueckue GyHKIIUHU, UX CBOMCTBA 1
[IpakTHyeckue 3aHATHUS:
1. Tpuronomerpuueckue GyHKIUH, UX rpaduKu 1
IIpogheccuonanvro-opuenmuposgannoe cooepoicanue
Tema 8.3 Cooepircanue yueonozo mamepuana.
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeyMenma. Pewenue mpueonomempuyeckux
npogheccuonanvHou ypasnenuu. Tpueonomempuyeckue GynKyuy, ux c6OUCMEa U 2paghuxi. OK01-OK04,
oesamenbHoOCmu IIpakmuyeckue 3anamus: OK09.
1. Cunyc, kocunyc u mameenc 8 NPUKIAOHBIX 3A0a4ax 2 K13
2. Tpueonomempuueckue ypasHeHus 8 NPUKIAOHbIX 3A0a4ax 2
3. Tpuconomempuyeckue ynKyuu 6 NPUKIAOHBIX 30AYAX 2
KoHTposibHast pabota 2
Pa3nen 9. [IponsBoanast pyHKIUM, ee IPHMEHEHHE 22
Ilpogheccuonanvno-opuenmupogannoe codepicanue 6
Tema 9.1 Coaepsxanue y4eOHOIro MaTepuasa;
[IpousBoaHas pyHKINN HenpepeiBHble ¢yHKIMA. MeToag HMHTEpBaJOB Ui  pEIICHHS HEPaBEHCTB.
IIpousBonnas ¢ynkuuu. ['eomerpuueckuil ¥ (U3NYECKUHA CMBICI MPOU3BOJIHOM.
[IpousBonHbie 3nemMeHTapHbIX GyHKIUE. [IpousBonHas cymMmbl, IpPOU3BEICHUS,
gactHOro (yHkuuid. [IpuMeHeHHe NMPOM3BOMHONW K MCCIENOBAaHUIO (DYHKIUH Ha
MOHOTOHHOCTh W O3KCTpeMyMbl. HaxokaeHne HauOONbIIero W HaMMEHBIIEro
3Ha4eHUs (QYHKIIMU Ha OTPE3KE.
Teopernueckue 3aHATHA: OKO01-OK04,
1. HenpepbIBHOCTH (PyHKINH 2 OKO09.
2. [IponsBomHas GyHKINHU 2
[IpakTHyeckue 3aHATHUS:
1. IIpou3BoiHBIE 3IEMEHTAPHBIX (PYHKIIHIA 2
2. IlpaBuna nuddepeHpoBanus 2
3. [Ipou3BomHas CIOKHON PYHKITUU 2
4. UccnenoBanue (pyHKIIMH HA MOHOTOHHOCTb U KCTPEMYMBI 2
5. Haxoxenne HanbosbIIero 1 HAMMEHbIIEro 3HAYeHUs] PYHKIIMU 2
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IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 9.2 Cooepotcanue yueonozo mamepuana.
Ilpouzsoonasn 6 | IIpumenenue npou3eo00HOU OJis1 HAXONHCOEHUS HAUTYHUIE20 PeUleHUs 8 NPUKIAOHBIX
npogeccuonanbHbix 3a0ayax, 01 OnpeoeneHus CKOPOCMU Npoyeccd, 3a0aHH020 Gopmynou umu OKO01-OKO04,
3a0auax epaghuxom. OKO09.
Ipaxmuueckue 3ansamus (¢ nPogheccUoOHaAIbHO-0OPUECHMUPOBAHHBIM COOEPICAHUEM): K 1.3
1. I'eomempuueckuii u gpuzuueckuii CMblCi BPOUIBOOHOU. 2
2. IIpou3600nas 6 NPUKIAOHLIX 3A0AYaAX. 4
KoHTtposibHas pabota 2
Pa3nen 10. UuTerpas u ero npuMeHeHust 16
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 6
Tema 10.1 Coaep:xanue yueOHOro MaTepuasa;
[TepBooOpasnas ¢ynakiuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpams, TEOMETPpUYSCKUN W
Boruncnenue unterpana ¢busnueckuil cMbica UHTErpana. Berancienue uuterpana mo ¢opmysne HproToHa—
JleiiGHmIa
Teopetnueckue 3aHATUA: OKO01-OKO04,
1. IlepBooOpa3zHas 2 OKO09.
[IpakTudeckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. UnTerpan 2
3. OnpeneneH bl HHTETPa 2
IIpogheccuonanvro-opuenmuposanroe cooepiicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana.
Hnmeepan 6 | Ilepsoobpasznasn. Tabauya nepsoobpasuvix. Humeepan, eeomempuyeckuti u OK01-0K04
npogeccuoHanbHbix Qusuneckuti cmoicn unmezpana. Buluucnenue unmeepana no gopmyne Horomona— OK09 ’
3a0auax Jleiionuya. llpakmuueckoe 3nHauenue u npuMeHeHue UHmezpaid. K 1 3
IIpaxmuueckue 3anamus: ’
1. I'eomempuueckuii u gpuzuueckuii cmvlci uHmezpaid 2
2. Humezpan 6 npuxiaousix 3a0aiax 4
KonTponbHas pabota 2
Pa3nes 11. BepoATHOCTh M CTATHCTHKA 16
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 5
Tema 11.1 \ Conep:xaHue yueOHOro MarepuaJa; OKO01-OKO04,
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[IpencraBnenue 1aHHBIX

[IpeacraBnenne JaHHBIX C TOMOIIBbK Tabmmm W guarpamm.  CpemHee

U onucaTenbHas | apumMeTudeckoe, MeauaHa, HauOOIblIee W HAMMEHbIIEEe 3HAUCHHs, pa3Max,
CTaTUCTUKA JMCIIepCHUs], CTAHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB

TeopeTnueckue 3aHATUA:

1. CriocoObl onycaHus ¥ MPEeICTaBICHUS JaHHBIX
Tema 11.2 Coaeprxanue yyeOHOIo MaTepuaJa;
Cny4aitaple  onbITel ¥ | Clly4aifHbIe SKCHEPUMEHTHI (OMBITHI) W CIOy4dalHbIE COOBITHA. DJIEMEHTAapHBIE
Clly4aiiHbIe coOBITHS, | cOOBITUS (MCXO0BI). BeposTHOCTD ciydaiiHOro coObiThsA. BeposTHOCTH coObITHI B
OIIBITHI C | OIBITaX ¢ pABHOBO3MOKHBIMHU 3JIEMEHTaPHBIMU COOBITHSMH.
PaBHOBOSMOKHBIMU [IpaKTHYECKHE 3aHATHS:
SJICMCHTAPHBIMH 1. BeposSITHOCTB CITy4alfHOTO COOBITHS
UCXOJaMH
Tema 11.3 Coaep:xanue yueOHOro MaTepuasa;
Onepanuu Hayg | Onepanuu  HaA  COOBITHUSMM:  TEpecedYeHHe,  OObEIUHEHHE  COOBITHH,
COOBITUSIMH, CJIO’)KEHHE | IPOTUBOIOJIOKHBIE  cOObITUA.  [lmarpammel  Diinepa. @opmyna  CIOXKEHHS
BEPOSITHOCTEN BEPOSITHOCTEN

[IpakTuueckue 3aHATU:

1. Onepanuu HasT COOBITUAMU
Tema 11.4 Coaepixanue y4eOHOIro MaTepuasa;
VYcnoBHas BEPOSITHOCTS, VYcnoBHas BEPOSATHOCTb. YMHOXEHHE BEpOSATHOCTEH. JlepeBo  CilydaiHOro
JIEPEBO ciyyaiiHoro | skcrniepumenTta. @opmyrna nojgHoi BeposiTHOCTU. He3aBucumble cOOBITHS
omelta, (GopMyna mnonHoOU | TeopeTudeckue 3aHATHSA:
BEPOATHOCTH u | 1. YcnoBHas BEpOSTHOCTD
HE3aBUCHMOCTb COOBITUI
Tema 11.5 Coaeprxanue y4eOHOIro MaTepuasa;
ONeMEeHThI KombOunaroprnoe mnpaBuino ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucno
KOMOWHATOPUKH coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa

[IpakTnueckue 3aHATUS:

1. IlepecTaHOBKM U COYETAHMS
Tema 11.6 Coaeprxanue y4eOHOIro MaTepuasa;

Cepuu nocinea0BaTEIbHBIX
HUCIILITAHUN

bunapHblii ciydaiiHBI ONBIT (MCHBITaHHWE), yclex M Heynada. HesaBucumble
ucneltanus. Cepus HE3aBUCHMBIX MCHObITaHUM 10 1nepBoro ycnexa. Cepus
He3aBUCUMBIX ucnblTaHui bepHymnu. Ilpaktuueckas pa®oTa ¢ MCHOJIB30BaHUEM
9JIEKTPOHHBIX TAOJIHIL.

OKO09.

25




HpaKTI/ILICCKI/Ie 3aHATHA:

1. HezaBucuMbIe UCTIBITAaHUS 1
Tema 11.7 Conep:xanue y4yeOHOro MaTepuaJa:
CiydaifHble BETMYUHBI Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. Jlnarpamma pacrpeesneHus.
U pacrpeieieHus CymMma u npousBeieHHe CiTy4ailHbIX BenuuuH. [Ipumepsl pacnpeaenenuii, B Tom
YHCcIIe TeOMETPUUECKOE U OMHOMUAIBHOE
Teoperuueckue 3aHATHA:
1. Pactipenienenrie BEposITHOCTEN 1
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 11.8 Cooepotcanue yuednozo mamepuana.
Beposamuocmu IIpeocmasnenue OaHHbIX ¢ NOMOWBIO MAOTUY U OUASDAMM.
cmamucmuxa Kombunamopnoe npasuno ymmoowcenus. Ilepecmanosku u ¢haxmopuan. Yucno
npogeccuonanvbHbvix couemanuil. Hezasucumvie ucnoimanus. Ilpaxmuueckas paboma c ucnonvb3oeanuem
3adavax anekmponHbix mabnuy. Cuyyaiinas eenuuuna. Pacnpedenenue eeposmuocmeil. OKO01-0K04
Juaecpamma  pacnpedenenus. Cymma u npousseoeHue CHyYAUHbIX —BETUYUH. OK09 ’
IIpumepvl pacnpedenenuil, 8 mom wucie ceomempuyeckoe u OUHOMUATIbHOE K 1 3
Ilpaxmuueckue 3auamusi. '
1. Ilpeocmasnenue 0anHbIX ¢ NOMOUWBIO MAOIUY U OUASDAMM 2
2. Pacuem xonuuecmsa nepecmaHo8oK U co4emanut 1
3. Ilpaxmuueckas paboma ¢ UCNONb308aHUEM INEKMPOHHBIX MAOIUY. 1
4. Pacnpeoenenue éeposimuocmell 8 NPUKIAOHLIX 3A0a4axX 1
KonrtposnbHas pabora 2
Koncyabranumn OO61iue MeTobl peleHus 3a7ad U ypaBHEeHUI 8
[IpakTHueckoe 3aHsTHE
IIpome:xxyTounasi arrecranus (JK3aMeH) 4
Bcero: \ 277
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecne4yeHU o

Peanuzanust mporpammbl JUCHUIUIMHBI TpeOyeT Haiauuusg y4eOHOro kabWHETa pPYCCKOTo
SA3BIKA.

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

OobopynoBanne y4eOHOro KabuHeTa:

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

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

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

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

3.2. UndopmanuonHoe odecrnieyeHne 00yueHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

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

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

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

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

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

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

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

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

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

6. Komarua FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M Hayaja MaTeMaTHYecKoro aHaiu3a. Anredpa W Hayala MAaTeMaTH4YecKoro aHaiu3a
(6a3oBbIit M yrmyOneHHsli ypoBHH). 10 kiacce / mox pen. A. b. XKuxuenko. — M., 2022.
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7. Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHanu3a. Anrebpa W HayaJa MaTeMaTHYeCKOro aHalau3a
(6azoBbIil U yryOneHHBIH ypoBHH). 11 kmace / mox pen. A. b. XKwkuenko. — M., 2022.

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

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

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

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111€00pa30BaTe/IbHOI THCHHILTHHBI

KoHTpoJIb M OLEHKAa pacKpbIBAIOTCS 4epe3 JUCLUIUIMHAPHBIE PE3YJIbTAThl, YCBOCHHBIC
3HaHUS M TMPHOOPETEHHBIC CTYACHTAMH YMEHHS, HalpaBlIeHHbIE HAa (HOpPMHUpPOBaHHE OOIIUX U
podheccuoHaNbHBIX KOMIIETEHIIUH.

Oo6masi/npod Pa3znen/Tema Tun oeHoYHbIX
e€CCHOHAJIbHA MeponpUsATHI
|
KOMIIEeTEHITHS
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 MaremaTndecKkui TUKTAHT
P4, Temr1 4.1,4.2,4.3 TectupoBanue
OK01-0K04, P35, Temsr 5.1 [IpakTrueckue paboOThI
OK09. P 6, Tems! 6.1, 6.2, 6.3 KoHTponbHbIe paboThI
P7 Temer 7.1,7.2,7.3,74 [IpakTuueckue paboThl
P 8, Temsr! 8.1, 8.2 Brinonaenue
P9, Tems1 9.1 HK3aMEHALIMOHHON 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 pe3ynbTaToB

P 3, Temsr 3.3 MPaKTUYECKUX padoT

P 4, Tems 4.4 3amuTa TBOPUYECKHUX padoT

P 5, Temnr 5.1 3anmTa NHIUBUYyIbHBIX
K 1.3 P 6, Temsr 6.4 MIPOEKTOB

P 7, Temur 7.5

P 8, Temsr 8.3

P9, Temsr 9.2

P 10, Temsr 10.2
P11, Temsr 11.8

OKO01-OKO04, IIpoMexxyTouHas arrecranus d3K3aMeH DK3aMeHaIMoHHas padoTa B
OKO09. UCbMEHHOU (hopme 1o
IIK 1.3 ouneram.
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