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[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepctBa npocBemieHus: Poccun ot 25 mas 2022 1. Ne 362 «O06 yTBepkaeHUN
(benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENbHOIO CTAaHAAPTa CPEAHEro NPO(ECCHOHATBHOTO
obpazoBanus no crenuaibHOcTH 09.02.01 KomMmnbroTepHbIE CHCTEMBI U KOMITIIEKCHIY.

ITpukasa MunucrepcTBa o0Opa3oBaHUs u HAyKHU Poccuiickoit denepauuu
or 17 mas 2012 Ne 413 «O06 yrBepkaeHHH (eaepaabHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHzIapTa cpenHero obiero oopasoanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

ITpukaza MunucrepctBa mnpocBemieanss PO ot 18 mas 2023 1. Ne371 «OO06 yTBepkaeHUU
benepanbHON 00pa30BaTENBLHON MPOTPAMMEI CPEAHETO 00IIEro 00pa3oBaHUY;

B COOTBETCTBUH C:

OenepanbHOlt paboueit mporpammoii COO mo yuebHOMY mpeamery «Marematuka (0a30BbIi
YPOBEHB);

IpUMEpHOI paboueil mporpaMMel 0011€00pa30BaTENbHON AMCUUIUIMHBL «MaTeMaThukay s
npoeCCHOHABHBIX  00pa30BaTENbHBIX OpraHu3anuii, yrBepkaeHHor @OI'BOY IO HPIIO
ot 30 HosOpst 2022 T., pazpadborannoit ms cneruansHocTr CI1O 09.02.01 KoMmbroTepHBIE CHCTEMBI U
KOMILJICKCHI;

PexoMeHpanusamMu 1o peanusaliu CpeiHEro oOIero oOpa3oBaHUs B IPEJEsiax OCBOEHUS
00pa3oBaTeNnbHON MPOrpaMMBbl CpPETHETO MPoQecCHOHANBHOIO 00pa3oBaHus (mucbMo JlemaprameHTa
rOCYJapCTBEHHON TONMTUKA B  chepe cpemHero mnpodeccCHOHATBHOrO  0o0pa3oBaHUS U
npodeccroHaabHOro 00ydenuss Munmnpocsemienus Poccuun ot 01 mapra 2023 Ne05-592).

Opranmsanus - paspaborunk: BIIOY OO «OpnoBckuii TEXHUKYM IyTeld cooOmeHus uMeHn B.A.
Jlarmoukunay»

Pazpaborunku:

TepuoBeix H.U., metomuct BIIOY OO «OpnoBckuil TeXHUKYM IyTeill cooOmieHus umeHu B.A.
JlamoukuHa;

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

Benenukrosa J[.A., mnpenomaBarens Matematuku bBIIOY OO «OpioBckuii TEXHMKYM IyTeH
coobuieHust umenu B.A. JlanoukuHay.

PaCCMOTpeHO, OI{OGpCHO A PEKOMEH/IOBAHO K MNPHUMCHCHHIO Ha 3aceJaHuu IIpEeIAMETHO-IIUKIIOBOU

KOMHUCCHE 0011e06pa30BaTe bHBIX JUCIIAILINH.
ITpotokon N 44 ot « L& » _LsOHAL-2024T.

[TpoBepeno: ¥ K | o COI'JTACOBAHO:
Meroauct OV : 3amMegruTeNns AMPEKTopa
Tepuossix H. 1. E;% \ ‘%ﬁonoﬁyes A.B.
N 7y /' 3as. otzenom OI1

, — WpanoBa 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 TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOr0 1UKIa obpazoBaTenbHOM mporpammbl CIIO B coorBercTtBumM ¢ ®I'OC 1o
cnenuanbHocT 09.02.01 KomnbroTepHbIE CUCTEMBI U KOMILIEKCHI.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI

Lens mucnummmHbel «Marematuka»: cOopMHpPOBaTh y oOydarommxcsi 0a30BbI YpOBEHb B
o0JlacTH MaTeMaTUKX W HABBIKM €ro MPUMEHEHHSs B MPAKTUYECKOH mpodeccHoHanbHOMI
JESITeTbHOCTH.

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

Ocoboe 3HaueHHWe AWCHUIUIMHA uMeeT npu QGopmupoBanuu u paszButun OK (oOmume
komretreHmu) u IIK (mpodeccuonanbusie komnereHuuu), JIP (Iu4HOCTHBIX pe3ynbratoB), MP
(MeTanpenMeTHBIX pe3yabTaToB) u [1P6 (mpeamMeTHbIX pe3ynbTaToB 0a30BOT0O YPOBHS).

Koambt Pe3yiabTaThl 0OCBOCHHMS TUCHHUILINHBI

pe3yJ1bTaToB

OK 01 BeiOupare  crmocoObl  pemieHMst  3agad  NPO(ECCHOHANBHOM  AEATelNbHOCTH
PUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHajiu3a W HHTEpPIpEeTaluu

OK 02 uHpopMauu W UHPOPMALMOHHBIE TEXHOJOTMH JUId  BBIIOJHEHUS  3ajad
poeCCHOHAILHON JESTEHHOCTH,

[TnanupoBaTh W peaau30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U JUYHOCTHOE

OK 03 pa3BUTHE, MpPEANPUHUMATEIBCKYIO JAESITeNbHOCTh B MpodeccuoHanbHOU cdepe,
UCMOJIb30BaTh 3HAHMS MO (MHAHCOBOM TPAMOTHOCTH B pa3IMYHBIX KU3HEHHBIX
CUTYaIUsX;

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

OK 09 [Tonp3oBaTbess  MpodECCHOHATBHOM — JOKYMEHTalMed Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

JIPB 1.7. [Tonumarommii npodecCHoHaIbHOE 3HAYEHHE OTpaciu, Mnpodeccur/crnennuaibHOCTH
JUISL COITMAJIbHO-3KOHOMHUYECKOT0 M HAYYHO-TEXHOJIOTMUECKOT 0 Pa3BUTHS CTPAHBbI.

JIPB 2.5. OCO3HaHHO  MPOSBIAIONIMKA ~ HEPAaBHOAYIIHOE  OTHOLIEHHE K  BBIOpaHHOU
npodeccuoHaNbHOM AESITeIbHOCTH, TOCTOSSHHO COBEPIIEHCTBYETCS, TPO(eCCHOHATBEHO
pacTeT, MpOCaBJIsisi CBOI0 NPOQeccrio/CeHaaIbHOCTb.

JIP 6.3. Beipaxaronuii  0CO3HaHHYIO TOTOBHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO H
camMo00pa30BaHMIO B BHIOpAaHHOH cepe mpodeccuoHaIbHON AeSTEIbHOCTH.

JIP 6.6. Ob6manarommii  cOPMHUPOBAHHBIMU TIPEACTABICHUSMUA O 3HAYEHUHW U IEHHOCTH
BbIOpaHHOW mpodeccuu, NMPOSBIAIOIINNA yBakK€HHE K CBOeW mpodeccuu U CBOEMY
MpoeCCHOHATBHOMY COOOINECTBY, MOIEPKUBAIONTNN TTO3UTUBHBIN 00pa3 M MPECTHK
cBoeii npodeccuu B o0IIECTBE.

JIPB 6.8. ["'0TOBBIN K OCBOCHHIO HOBBIX KOMIETEHIIUH B MPO(ECCHOHATILHOM OTPaciH.

JIPB 6.11. Obnanaronii  ONbITOM O(QOPMIICHHS/COCTABICHUS TEXHUYECKOH JOKYMEHTAallud B
COOTBETCTBUM C TpeboBaHMsIMU Oyaymieli mpodecCHOHaTbHON  JIeATEeIbHOCTH
npodeccuu /CeranTbHOCTH.




JIP 8.1.

JleqarenbHO BBIpAXAIOIIMK IMO3HABATEIbHBIE HHTEPECHl B Pa3HBIX MPEAMETHBIX
obnacTsix ¢ y4€TOM CBOUX HHTEPECOB, CIOCOOHOCTEH, NOCTHUKEHHM, BBHIOPAHHOTO
HaIpaBJIeHUs MPOPECCHOHAIBHOTO 00pa30BaHUs U TOATOTOBKHU.

JIP 8.2.

OOnagarommii  MPEACTaBICHHEM O COBPEMEHHOM HAy4YHOH KapTHHE MHpa,
JOCTHKEHHUSIX HAayKd W TEXHHMKH, apryMEHTHUPOBAHHO BBIPAXKAIOIIUNA I[MOHUMaHHE
3HAUEHUS HAYKU M TEXHOJOTUH ISl Pa3BUTUS POCCHICKOTO 00IIeCTBa U 00eCreUeHUs
ero 6e30MacHOCTH.

JIP 8.3.

JeMoHCTpUp YOI HaBBIKU KPUTUYECKOTO MBIILICHHUS, onpeeaeHus
JIOCTOBEPHOCTH Hay4yHOW HH(OpManuu, B TOM 4dHcie B cdepe mpodeccnoHaTbHOMI
JIeATEIbHOCTH.

JIP 8.4.

YmMeroumii BIOUpaTh CHOCOOBI pelIeHusl 3aaad MpodeccruoHaNbHON NesaTelbHOCTH
MIPUMEHUTEIBHO K PAa3JIMUHBIM KOHTEKCTAM.

JIP 8.5.

Hcnonp3yroniii  COBPEMEHHBIE CPEACTBA IIOMCKA, aHalIM3a M HMHTEpIpEeTaluu
uHpopManuy,  WHPOPMAIMOHHBIE  TEXHOJIOTHM  JUIS  BBIOJIHEHHWS  3ajad
npodecCHOHATILHOM 1€ TeIbHOCTH.

JIP 8.6.

PazBuBaronuii ¥  NPUMEHSIONMKA  HABBIKM  HAOJIOJEHWSA, HAKOIUICHHS U
cuctemaruzan  (akTOB, OCMBICICHHS OINbITa B  E€CTECTBEHHOHAYYHOU H
FYMaHUTapHOM o00JacTaIX I[O3HAHUS, MCCIEA0BAaTENbCKOM U MpodeccrOHAIBHOM
JIeSITENLHOCTH.

JIPB 8.7.

O6na)1afom1/n‘?1 OIIBITOM Y4YaCTUsd B HAYYHBIX, HAYYHO-UCCJIICAOBATCIILCKUX IIPOCKTAX,
MEpOIPUATHSIX, KOHKYypcaXx B paMmkax Mpo(eCCHOHAIbHOW  HANpaBICHHOCTH
npodeccuu /CeabHOCTH.

JIPB 8.9.

[IposiBnsitolnid  CO3HATEIBHOE OTHOIICHHE K HEMPEPhIBHOMY OO0pa30BaHUIO Kak
YCIIOBUIO yCTIEUTHOM MpodeccnoHanbHOl 1 001ECTBEHHON AeSITENbHOCTH.

MP 01

ba3oBbie nOrMYeCcKre NEUCTBHS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUN MEXIy MOHATHIMHU, (POPMYJIMPOBATH OMPEIEICHUS TOHITHH,
yCTaHABIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(UKAIIUY, OCHOBAHUS ISl 0000IIeHNs
U CpPaBHEHHS, KPUTEPUHU IMPOBOJAMMOTO aHAIN3a; BOCHPUHUMATh, (HOpPMYyIUpPOBATH U
npeoOpa3oBhIBaTh CYXKJEHUS: YTBEpPAUTENbHBIE M OTpUIATENbHbIC, E€IMHUYHEIC,
YacTHbIE M OOIIHME, YCIOBHBIC; BBISBIATh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M NPOTHBOpeuHs B (aKTax, JaHHBIX, HAOMIOJEHHUSIX U YTBEPXKICHHSIX,
npeiaraTh KpUTEPUM JUIS BBISBICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPEUUH; JeNaTh
BBIBOJBl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUCHUM, YMO3AKIIOYEHUN TI0 aHAJIOTHH; TMPOBOJUTH CAMOCTOSITEIHHO
JIOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKJAEGHUU (MpsiMble U OT MPOTHUBHOTO),
BBICTPAWBATh apTryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXIIEHUSI U BBIBOJBI; BBHIOMpATh CHOCOO perieHus y4eOHOH 3amauu
(cpaBHHBaATh HECKOJHKO BApHUAHTOB DEIICHHS, BHIOMpaTh HamOOJee TMOIXOMSIINUNA C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

MP 02

ba3oBble nccnenoBarenbcKkue AeUCTBUSA:

UCIIOJIb30BaTh  BOMPOCHl  KAaK  HMCCJIENOBATENbCKUN  MHCTPYMEHT  IO3HAHMS,
dbopMyIHpOBaTh BOMPOCHI, PUKCHPYIOITUE TPOTUBOPEUHE, MPOOJIeMy, yCTaHABINBATh
UCKOMO€ M JaHHOe, (hopMHpOBaATh THIOTE3y, apTyMEHTHPOBATH CBOKO MO3UIIHIO,
MHEHHE; TIPOBOJIUTH CAMOCTOSITEIbHO CINTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHs, Mpollecca,
BBISIBJICHUIO ~ 3aBUCUMOCTEH  MEXAy OOBEKTaMH, SIBJICHUSMHU, MPOIECCaAMHU;
CaMOCTOSITENIbHO  (OopMyIHpoOBaTh OOOOIIEHHWST U  BBIBOJBI IO  pe3yibTaraM
MPOBEAEHHOTO HAOJIIOACHHUS, UCCIICIOBAHMS, OIICHHUBATh TOCTOBEPHOCTh MOTYyYEHHBIX
pe3yNIbTaTOB, BBIBOJOB W OOOOIICHWI; MPOTHO3UPOBATH BO3MOXKHOE Ppa3BUTHE
Ipolecca, a TAaKXKe BBIIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX




MP 03

Pa6ota ¢ nuadopmanmeii:

BBISBIISITH JAePUIMTEI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JJI OTBETA HA BOMPOC H
JUI pEUICHUsl 3aj1a4d;, BHIOUpaTh MH(MOPMAIMIO W3 MCTOYHUKOB PAa3IMYHBIX THIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIHMIO PA3IUIHBIX
BUZOB B (OPM MPEICTABICHUS; CTPYKTYPHUPOBAaTh HH(DOPMAIIMIO, IPEICTABIATh e€ B
pa3nu4HbIX  (opMax, WILTIOCTPUPOBATH TIpadUyecKu; OLECHUBATh HAAEKHOCTh
UHpOpMAaLIUN o CaMOCTOSITEIILHO cOpMYITHPOBaHHBIM KPUTEPUSIM,
c(hOPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE TEHCTBUS:

BOCTIPUHUMATEH ¥ (JOPMYTUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMH
oOlIeHus, SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XO/y PEIICHUs 3a/1auyi, KOMMEHTUPOBATh
MOJIyUYEHHBI pe3yNbTaT; B XOJE€ OOCYXAECHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY
o0cyxaeMol TeMBbI, IPOOJIEMBI, PEIIAeMO 3a/1a4M, BRICKA3bIBATh UJCH, HAIICICHHBIC
Ha MOUCK PEILIEHHUs, COITOCTABIATh CBOU CYXKICHUS C CYKICHHUSIMU JPYIMX YYACTHUKOB
Uajiora, OOHApY)KHMBAaTh pPa3JIMYUe W CXOJICTBO IO3WUIUN, B KOPPEKTHOH (opme
dbopMynUpOBaTh pa3HOTIIACHUS, CBOM BO3PAXKEHUS; IPEICTABIATH PE3YyIbTaThl PEIICHUS
3a/1a4¥, YKCIEPUMEHTA, UCCIICIOBAHUS, MTPOCKTa, CAMOCTOSATEIIPHO BBIOUPATH (opMaT
BBICTYIUICHHUS C Y4ETOM 3aJ1a4 NMPE3EHTAIMU U 0OCOOEHHOCTEH ay TMTOPUH.

MP 05

Camoopranusanus:

COCTABJIATH IUIAH, aITOPUTM PEIICHUS 3a7add, BHIOMpATh CIIOCOO PEIICHUS C YU4ETOM
UMEIONINXCS PECypCOB U COOCTBCHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALINH.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

BJIAJCTh HABbIKAMU IIO3HABATEJIIbHOM pe(IeKcur KaK OCO3HAaHUS COBEpLIAEMbIX
JNEHCTBUII M MBICIUTENbHBIX MPOILIECCOB, HMX pPE3yJIbTaTOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IpOLEecca W pe3ylbTrara PEIICHUS MaTeMaTH4eCKOU
3a/1a4y; NPEABUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTh IIPH PEIICHHUM 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBIIBJICHHBIX TPYJHOCTEN; OLIEHUBATh COOTBETCTBUE pE3yibTaTa
LIEJIU U YCTIOBUSAM, OOBSCHATH MPUUMUHBI JOCTHKEHUS WIM HEJOCTIXKEHUS PE3YJIbTaTOB
JIeSITEJIbHOCTH, HaXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHONW padOTHI
OpU pelIeHWH YYeOHBIX 3ajay, MPUHUMATh LEeJIb COBMECTHOM JeSATEeIbHOCTH,
IUTAHUPOBAaTh OPraHM3allUl0 COBMECTHOM paboThl, pacupenensTb BUAbI padoT,
JIOTOBAapUBAThCS, OOCYXJaTh NPOLECC U pPe3ynbTaT padoThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIOJIeH; y4acTBOBaTh B IPYNNOBLIX opMax padoThl (00Cyx1eHusl, 0OMEH
MHEHHUH, «MO3TOBBIE€ IITYPMB» U HHbBIE), BBIIOJHATH CBOK YacTb padOThl U
KOOpPJMHHUPOBATh CBOU ACUCTBUS C APYTUMU YJ€HAMH KOMAaH[Ibl, OLIEHUBATh KaYeCTBO
CBOETO BKJIa/Ia B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU
B3aMOJICUCTBUSL.

ITP6 01

Yucna v BBIYHCICHUS:

OTIEPUPOBAThH MOHATHUSAMH: PAIMOHATHFHOE W JIEWCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS U
NecsATHUYHas JpoOb, TPOIEHTHI, BBIOJHATE apUPMETHUYECKHE OIepalud ¢
palMOHATBPHBIMA ¥ JICUCTBUTEIBHBIMA  YWCJIAMHU; BBINOJHATH MPUOIIKEHHBIC
BBIUMCJICHMSI, WCIOJNB3ys TpaBWJIa OKPYIJICHHS, JeJaTh NPUKUAKY €  OIIEHKY
pe3ynbTaTa BBIYMCIICHUHN; OMEPUPOBATH MOHITHAMU: CTENIEHBb C IIEJBIM IOKa3aTeseM,
cTaHaapTHasi ¢popMa 3amucu JEeHCTBUTENLHOTO YHCIa, KOPEHb HATYypaIbHON CTETCHH,
UCIIOJIb30BaTh MOAXOJANIYI0 (OpMY 3amHuCH EeHCTBUTENBHBIX YHUCEN ISl PELICHHS
MPAKTUYECKUX 33Ja4 W TMPEACTABICHUS JAHHBIX;, ONEPHPOBATH TMOHATUSMHU: CHHYC,
KOCHHYC M TaHT€HC MPOU3BOJBHOTO yrja, MCIOJIb30BaTh 3alKCh MPOU3BOJILHOTO YyIiia
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yepe3  oOpaTHble  TPUTOHOMETpUYECKHE  (PYHKIMHONEPUPOBATh  IMOHATUSMHU:
HaTypajbHOE, II€JI0€ YHUCJO, HCIOIb30BaTh MPU3HAKU JEIUMOCTH LEJbIX YHUCET,
pa3joXKeHUe 4YKciia Ha MPOCTblE MHOXHUTENIW [UIsl PELIeHUs 3a/]ay; ONEepUpOBaTh
MOHSITUEM: CTENEHb C PALMOHAIBHBIM IOKa3aTeJIeM; OINEepPUPOBATh IOHATUIMHU:
jorapudm yucia, 1ecATUYHbIC U HATypaJbHbIE Jorapu(mel.

I1P6 02

ypaBHeHI/IS'I 1 HCPABCHCTBA:OIICPHUPOBATH NOHATUAMMU:

TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO, ILIEJIOE, palMOHAIBHOE, HPpPAIUOHAIBHOE
YpaBHCHHEC, HCPaBCHCTBO, TPUTOHOMCTPHUYCCKOC YpaBHCHHC, BBITIOJIHATH
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKCHHUN W PElIaTh TPUTOHOMETPUYECCKHE
YpaBHCHU:; BBIITOJIHATH Hpeo6pa30BaHH51 HCJIBIX, PAIUOHAJIBHBIX U HPPALMOHAIBHBIX
BBIPQKEHUI M peIlaTh OCHOBHBIC TUIBI LENBIX, PAIMOHAIBHBIX M HPPAIMOHAIBHBIX
YPaBHEHUN M HEPABEHCTB; IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA Ul pEUICHUS
MaTeMaTHUYECKUX 3aJ1a4d M 3ajJad U3 Pa3jIMyHbIX 00JIACTeH HAayKH M PEalbHOHN KHU3HU;
MOACIINPOBATh PCAJIbHBIC CUTyallUM Ha A3bIKC aJIFe6pBI, COCTAaBJIATb BBIPAKCHUA,
yYpaBHEHHMSI, HCPABCHCTBA IO YCJIOBHUIO 3a/1a4M, MCCIIEJOBATh MMOCTPOCHHBIC MOJICIHU C
UCIIOJIb30BAaHUEM  amnmapara aireOpbl. MPUMEHSITh  CBOMCTBA  CTEICHU IS
npeoOpa30BaHus BHIPAKCHHI, ONIEPUPOBATH MOHATUSAMU: [MOKA3aTEILHOE YPAaBHCHHUE U
HEPAaBCHCTBO, pCIIaATb OCHOBHBIC THUIIBI IMOKA3ATCIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB,
BBINOJIHATh MPEOOpPA30BAHUSI BBIPAKCHHI, COJACPKAIIUX JIOTapU(PMBbI, OIEPHUPOBATH
IIOHATUAMMU: JIOFapI/I(l)MI/ILIGCKOC YpaBHCHHUEC W HCPABCHCTBO, pPCHIATH OCHOBHBLIC THUIIbL
JOTapu(PMHUUECKUX YpPaBHCHUHW M HEPABEHCTB, HAXOJUTh PEIICHHS MPOCTCHIINX
TPUTOHOMCTPHUYCCKHUX HCPABCHCTB; OICPHUPOBATH MNOHATUAMH: CHUCTECMA JIMHENHEBIX
YpaBHEHHI U €€ PElICHUE, UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHH JUIs PEUICHUS
MMPAKTUYCCKUX 3adad, HaXOJUTb pPCIICHUA HpOCTGfIHIPIX CUCTEM U COBOKyHHOCTGﬁ
palMOHANBLHBIX YPABHCHUH W HEPABEHCTB; MOJICIMPOBATH peajibHbIC CUTYAIlMH Ha
SA3BIKC anre6pbl, COCTaBJISITb BBIPAXKCHUS, YpPAaBHCHHA, HCPABCHCTBA W CHCTCMbLI I10
YCIIOBUIO 3aJau, WCCIENOBaTh MOCTPOCHHBIE MOJIEIHM C HCIOJIb30BAaHHMEM armapara
anreopsol.

I1P6 03

OyHKIUYN U TpapUKH:

ONepUpOBaTh MOHATUSAMHU: (QYHKUIMS, CHOCOObI 3alaHus (QYHKIUH, OO0IacTh
OTIpeIeNIeHUs] 1 MHOKECTBO 3HauUeHUH QyHKIMH, TpapuK YHKIUHU, B3aUMHO 0OpaTHBIE
(GyHKIMKM; ONEpUPOBaTh MOHATUSMHM: YETHOCTb M HEUYETHOCTh (DYHKUWH, HYIU
(GYyHKLIMU, TPOMEXKYTKM 3HAKOIOCTOSHCTBA; HCIOJIb30BaTh Ipaduku (QyHKUIUN Ui
pelIeHns ypaBHEHUI; CTPOUTh U YWTaTh rpadUKH TMHEHHON (QyHKIMHU, KBaAPATUUHOM
(GyHKLIMHU, CTEeNeHHOM (YHKIMM C LeJIbIM II0Ka3aTelleM; MCIOJb30BaTh I'paduKu
GyHKIMI 171 MCCIeOBAaHUS TNPOLIECCOB M 3aBUCHMOCTEW MpPH pELIeHUH 3aJad U3
JpYTruX y4eOHBIX MPEJAMETOB U peallbHOM KU3HH, BbIpaXaTb (GOpMysiaMu 3aBUCUMOCTH
MEXIy  BEIMYMHAMH.ONEPUPOBATh  MOHATUSAMHU:  INEepUOAUYecKas  (PYHKLHUA,
NPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, TOYKU IKCTpeMyMa (hYHKIMH, HauOoJblIee U
HauMeHbIllee 3HaueHus (YHKIMM HAa TMPOMEKYTKE, UCIHOIb30BaTh HUX JUId
uccienoBaHusd (QyHKIMH, 33JaHHOM TIpaduKOM; ONEepUpOBaTh MOHATUSAMH: TpaduKu
MOKa3aTelbHOM, JTOrapu(pMUYECKOl U TPUTOHOMETPUUECKUX (PYHKINN, H300paxaTh UX
Ha KOOPAMHATHOM IIOCKOCTH U UCIIOJIB30BaTh JJIs PEILICHUS] YPAaBHEHUI U HEPABEHCTB;
n300paxaTb Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKH JUHEHHBIX ypaBHEHUH H
UCIIOJIb30BaTh MUX JUIsl PEIIEHHsS CUCTEMBl JMHEHHBIX YPAaBHEHMH; MHCIIOJIb30BATh
rpaduku QyHKITUH JISI HCCIIEOBAHUS MTPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX yUeOHBIX
JUCIUIUINH.

I1P6 04

Hauana MmaTeMaTHYeCcKOTO aHAJIM3a:

OTIEpUPOBAThH MOHATUSMU: MOCIEIOBATEILHOCTD, apu(MeTHdYeckass U reoOMeTpruIecKast
MIPOTPECCUH; OMEPUPOBATH TOHATHUSMHU: OECKOHEUHO YOBIBArOIIAsi Te€OMETpUUYECKast
porpeccusi, cyMmma 0€CKOHEYHO YOBIBAIOIIEH IreOMEeTPUIECKON IPOrPEeCcCHy; 3a/1aBaTh
MTOCJIEIOBATEILHOCTH pa3IMYHBIMHU crocobamu; HCITOJIB30BaTh CBOMCTBaA

7




IIOCJIEAOBATENBHOCTE! M NPOTPECCUM [UIsl PELICHMs pealbHbIX 3alad IPUKIATHOTO
XapakTepa.oneprupoBaTh MOHATUSAMH: HENpPepbIBHAS (PYHKILINS, TPOU3BOAHAS (PYHKITUH,
UCIOJIb30BaTh M€OMETPUYECKUA M (PU3MUYECKUI CMBICI MPOU3BOAHOM Ul pELIeHUs
3a[a4; HAaXOJHUThb MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUI, BBIYMCIATH MPOU3BOJHBIC
CYMMBI, IpPOU3BEIEHHs, YaCTHOrO (YHKIMI; HCIONb30BaTh MPOU3BOAHYIO [UIs
UCCIIeIOBaHU (DYHKIIMM HAa MOHOTOHHOCTb M SKCTPEMYMBI, NPUMEHATh PE3YJIbTaThl
UCCIICIOBAaHUsSI K IIOCTPOEHHUIO TIpaMKOB; HCHOIB30BATh IPOM3BOJIHYIO  JUIf
HaxOXKJICHUs HAWIy4llero peleHUus B IMPUKIAJHBIX, B TOM 4YHUCJIE COLMAJIBHO-
9KOHOMHYECKUX, 3aJayax; OIEepUpOBaTh IOHATUSAMH: IMEepBOOOpa3Hass M HHTErpal,
NOHUMAaTh T€OMETPHUYECKMH U  (U3MYECKUH CMBICT  MHTErpajia; HaxOJHUTh
epBOOOpa3HbIe 3JEMEHTapHbIX (QYHKLUMH, BBIYMCIATH HMHTErpal 1o ¢opmyie
Herorona—Jleitbnuna; pemars NOpPUKIAAHBIE 3aJadd, B TOM YHCJIE COIMAJIBHO-
9KOHOMHYECKOr0 U (PM3UYECKOro XapakTepa, CpeJICTBAMH MaTEMaTH4YECKOr0 aHaJIN3a.

ITP6 05

MHo>kecTBa 1 JIOTHKA:

ONEepUPOBATh MOHATUSIMU: MHOXKECTBO, OINEpPAIMU HaJ MHOXECTBaMH; HCIIOJIb30BaTh
TGOpeTI/IKO-MHO)KCCTBGHHI)IfI annapaT IJIA OIIMCAHUA peaJII)HI)IX HpOHGCCOB 158 ﬂBHGHI/Iﬁ,
OpU pelIeHUH 3aad U3 JAPYruX Y4YeOHBIX MPEeIMETOB; ONEPUPOBATH MOHATHUIMHU:
ONpeeIeHUE, TEOPEMA, CIEACTBHE, T0KA3ATEIbCTBO.

I1P6 06

OIIEPUPOBATH MTOHATUSIMHU:

TOYKA, IIPsAMAasl, INIOCKOCTh; IPUMEHATh aKCHOMBI CTEPEOMETPUN U CIIEICTBHS U3 HHUX
IIPU PELIEHUU I'€OMETPUYECKUX 3aJay; ONECPUPOBATH NMOHATUSAMHU: NAPAJLICIBHOCTD U
NEPIEeHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH; KiIacCU(UUUPOBATh B3aUMHOE
PacIoI0kKEHUE NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

I1P6 07

OIIEpUPOBATH IMOHATUAMU:

JIBYTPaHHBIA YTOJI, TPAaHH JABYTPAHHOTO yIJa, peOpo NBYrpaHHOrO Yria, JIMHCHHBIN
yroil JIBYTPaHHOTO yIJa, TpaaycHas Mepa IBYIPaHHOTO YIJla; ONEepUpOBaThH
MOHSITUSIMA: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBI MHOTOTPAHHHK, AJIEMEHTHI
MHOI'OrpaHHHKa, HpaBHJ’IBHLIfI MHOI'OrpaHHHUK; pacClio3HaBaTb OCHOBHBIC BHJbI
MHOTOTPaHHHUKOB (THpaMuia, TMpU3Ma, MPSIMOYTOJIbHBIA Mapaienenumnesn, Kyo);
KJ'[aCCI/I(l)I/IHI/IpOBaTI) MHOTI'OI'paHHUKH, BBI6I/Ipa$[ OCHOBAaHUA JIA KHaCCHq)HKaHHH
(BBITTYKJIbIE W HEBBIMYKIIbIE MHOTOTPAHHHUKH, MPABUJIbHBIE MHOTOTPAaHHUKHU, MPSMbIE U
HAKJIOHHBIC IIPU3MEIL, napannenennnenm); OINCpHUPOBATH TOHATUAMU: CCKYILIas
MJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB; OOBSICHATH MPUHIUIBI MOCTPOCHUS CEUCHHIH,
HCIIOJIB3YysA MCTOA CJICOOB; CTPOUTH CCYCHHA MHOIOIrpaHHUKOB METOJO0M CJICOOB,
BBITIOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

ITP6 08

pewmiath 3ajauyd Ha HAxXOXJEHHE T€OMETPHUYECKUX BEIWYMH 1O o0pasuam HiH
aIropuT™MaM, NPHUMEHSS M3BECTHBIE AHAJUTHYECKUE METOAbl IMpPH  PELICHUH
CTaHJApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOMN, OT TOUKH JIO IIOCKOCTH, MEXKIY CKPEUIMBAIOLIIMUCS
OpSAMBIMU; pelaTh 3a/laud Ha HAaXO0XJIEHHE TeOMETPUYECKHUX BEIUYMH MO oOpas3iam
WIM aNrOpuUTMaM, MPHUMEHSSI W3BECTHBIE AHAIUTUYECKHUE METOJbl IPH PpPEeLIeHUH
CTaHJApTHBIX ~ MaTEeMAaTHYEeCKUX  33jJad  Ha  BBIYUCIEHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXY NMPSAMOM U MIOCKOCTHIO, MEXKY IIIOCKOCTIMH,
JIByTPaHHBIX YTJIOB;

I1P6 09

BBIUMCIIATH 00BEMBI U IJIOLIAIM TTOBEPXHOCTEH MHOTOTpaHHUKOB (IIpU3Ma, TUpaMua)
C TmnpuMeHeHueM (GOopMyl, BBIYMCIATH COOTHOLICHHS MEXAY  IUIOIAASIMHU
MOBEpXHOCTEH, 00bEMAaMU MMOJOOHBIX MHOTOIPAHHUKOB; OMNEPUPOBATH MOHSITHUSIMHU:
CUMMETpHUsl B IPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTb CHUMMETPHUHM, LIEHTP, OCb U
IUIOCKOCTh CUMMETpPUU (GUTYpBI; U3BJIEKAaTh, MPEOOpPa3OBbIBATh U MHTEPIPETUPOBATH
UH(OPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha
YEepTekKax U PUCYHKaX;




I1P6 10

NPUMEHSATh TeoMeTpuueckue ¢akThl [UIsi PEIIeHUs CTepPEeOMETPUUYECKUX 3ajad,
IIPEII0JIaratoIuX HECKOJIBKO IIAroB PEIICHHUs, €CIM YCJIOBUS NPUMEHEHUS 3aJaHbl B
ABHOM (OpME;IIPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IPU PELIEHUU CTEPEOMETPUUYECKUX 3a]a4;[IPUBOIUTH
IpUMephl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M KHU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB TI'€OMETPUM B HCKYCCTBE;IPUMEHATH IIOJYYEHHbIE 3HAaHUS Ha
MPAKTUKE: aHAJTU3UPOBATh PEajbHble CUTYallUd U NMPUMEHATh U3YUYCHHBIC MOHSTHUS B
nporecce TOMCKAa PEHICHUS MaTeMaTHYeCKH CQOPMYIHMPOBAHHOW MpoOIeMBl,
MOJIEJIMPOBATh pealbHbIe CUTYal[MH Ha A3bIKE T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE
MOJIENIN C UCMOJIb30BAHUEM T€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara ajareOpsl,
peliaTh NPaKTHYECKUE 33]Ja4l, CBI3aHHbIE C HAXOXKICHHUEM MeOMETPUUECKUX BEIHYHUH.

I1P6 11

ONEepUpOBATh  MOHATUSAMH:  IIMHAPHYECKAss  IOBEPXHOCTh,  OOpasyromme
WIMHAPUYECKOW TMMOBEPXHOCTH, IWIMHAP, KOHUYECKas IMOBEPXHOCTh, 00pa3yIoIIHe
KOHMYECKOW TOBEPXHOCTH, KOHYC, c(epudeckas MOBEPXHOCTh, paclo3HaBaTh Teja
BpaileHus (IIMHIpP, KOHYC, cepa U 1miap); OOBACHATH CHOCOOBI MOJYYEHHUS Tel
BpallleHHs; KJIAacCH(PUIMPOBATh B3aMMHOE pAacIoJIOKEeHHE chepbl M IJIOCKOCTH;
OIEPUPOBATH MOHITUSMH: IAPOBON CErMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CEIrMEHTA,
LIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJI0s, MIAPOBOM CEKTOD;
BBIYUCIISATH OOBEMBI U IO TOBEPXHOCTEH TEJ BPAIICHUS, TCOMETPUICCKUX TEIl C
npuMeHeHHeM (GOpMyII; OINEpHUPOBaTh TMOHATHUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B
chepy W omnucaHHbI OKOJO chepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK HIIM TEIIO
BPAIICHUS; BEIYUCIISATH COOTHOLICHHUS MEXIY IUIOMIAIIMU TIOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJI;

I1P6 12

n300pakaTh M3ydaemble (QUTYpHl OT PYKH M C IPUMEHEHHEM IPOCTHIX UYePTEKHBIX
UHCTPYMEHTOB; BBINOJIHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKHM M3 PUCYHKOB HPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHHU3Y, CTPOUTh CEUYCHHS TeNl BpAIICHUS;

U3BJICKATh, UHTEPIPETUPOBATH u peoOpa3oBbIBATh nuHpOpMaLHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEeACTAaBIEHHYIO Ha uepTekax u
PUCYHKaX;

ONEpUpPOBATh TOHSATHUEM BEKTOP B IMPOCTPAHCTBE; BBHINOIHATH JCHCTBUS CIIOKEHUS
BEKTOPOB, BHIYUTAHHsI BEKTOPOB U YMHOXEHHUS BEKTOPA HA YHCIIO, OOBSACHATh, KAKUMHU
CBOMCTBaMM OHM O0JIaJAIOT; MPUMEHATh NPABWIO Napasuleenuresa; OnepupoBarh
MOHSTUSAMM: JIEKapTOBBl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIy BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTH CYMMY
BEKTOPOB M IPOM3BEJIEHUE BEKTOpPAa HA YUCIO, YTOJ MEXIY BEKTOPAMH, CKAJIIPHOE
IIPOU3BENICHUE, PACKJIA/IbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

I1P6 13

3a/1aBaTh IUIOCKOCTh YPAaBHEHUWEM B JEKAPTOBOM CHUCTEME KOOPJMHAT; INPUMEHSTH
reoMeTpuueckue (hakThl I pelIeHHs] CTEPEOMETPUUECKUX 3a]ad, Mpeanoararommx
HECKOJIbKO IIaroB pEILIEHUs, €CU YCJIOBHs NPUMEHEHHUsS 3aJaHbl B SBHOM (opme;
pemiatb  IPOCTEHIIME TIEeOMETPUYECKHE 3aJaud Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOIO METOJa; pelaTh 3aJa4d Ha JI0Ka3aTeNIbCTBO MaTE€MaTUYECKHX
OTHOILIEHUH M HaXOXKJECHHWE FeOMETPUUECKUX BEIMUYUH MO 00pasliaM WM aJropuTMam,
IIPUMEHSIS U3BECTHBIE METO/IbI IPHU PENIEHUH CTAaHAAPTHBIX MATEMAaTHYECKUX 3a7ad4;

I1P6 14

YUTaTh M CTPOUTH TAaONMMIBI W JMarpaMMbl; OINEPUPOBATH MOHATHIAMHU: CpeIHee
apudMeTHIecKoe, MeauaHa, HauOoJbllee, HaNMEHbIIEe 3HAUYCHHWE, pPa3Max MAacCHBa
YUCJIOBBIX JAHHBIX; ONEPUPOBATH MOHATHUSAMH: CIyYalHBIM SKCIIEPUMEHT (OMBIT) U
cily4aifHOe cOOBbITHE, 3JIeMEHTapHOe COOBITHE (PJIEMEHTapHBI MCXO0J) CIy4ailHOro
OMbITAa, HAXOJUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXXHBIMHU CIY4alHBIMH
COOBITHSAMH, HAXOUTh M CPABHUBATH BEPOSITHOCTH COOBITHI B M3YYCHHBIX CITyJalHBIX
HKCIEPUMEHTAX; HAXOIUTh U (GOPMYIUPOBATH COOBITUS: TepecedeHne U 00beTMHEHNE
JIAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, ITOJIB30BATHCS
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auarpaMmamMu Diiepa 1 GOpPMYJION CII0KEHHsST BEPOSITHOCTEH MpPH PEIICHUH 3a/1ady;
ONCpUpOBaTh MOHATUAMU: YCIIOBHAA BCPOATHOCTH, HC3aBUCUMBIC CO6I>ITI/I$I, HaXOoOUuThb
BEPOATHOCTH C MOMOUIbIO IpaBWJIa YMHOXKEHHUS, C IMOMOIIBIO JepeBa CIy4dailHOro
OMbITA; TPUMEHATh KOMOWHATOPHOE TMPAaBHJIO YMHOXXEHUS TPH pEIICHUH 3a]ad;
ONEepUPOBATH MOHATUSMU: HCIBITAHUE, HE3aBUCUMbIC HCIIBITAHUS, CEpUs HCIBITAaHU,
YCIICX U HEyJada, HAXOAUTb BCPOATHOCTU CO6BITI/H>'I B CCpUH HC3aBUCUMBIX HUCIBITaHUN
JI0 TIEPBOTO ycIiexa, HaXOAUTh BEPOSITHOCTH COOBITHI B cepuu ucnblTaHui bepHysu;
ONEpUPOBaTh TMOHATHAMU: CIydyailHas BEJIIMYMHA, pACHpEIC/ICHUE BEPOSITHOCTEH,
Juarpamma pacipeieleHHs..

I1P6 15 CPaBHUBATHh BEPOATHOCTU 3HAYCHUH CIIy4alHOM BEIWMYMHBI 110 PACIPENCICHUIO WIH C
MOMOILBI0  TMAarpaMM; ONEPUPOBATH IOHATHEM MATEMATHYECKOrO  OXXHJIAHMS,
IPUBOJIUTH INPUMEpPHI, KaK IPUMEHSIETCS MAaTeMaTU4YeCKOE OKUJIAHUE ClydyaiHOU
BEJIMYMHBI HAXOJUTh MaTEMAaTUYECKOE OXKUJAHUE 110 JAHHOMY PaclpeaesICHUI0; UMETh
IIPEJICTAaBICHUE O 3aKOHE OOJIBIIMX YHCEI; MMETh IPEACTABIECHUE O HOPMAJIbHOM
pacupesieeHun
0K 1.1, AHanm3upoBath TpeOOBaHMUA TEXHUYECKOTO 33aJaHHs HA MPOEKTHPOBAHUE LU(MPOBBIX
CHCTEM.
IK 1.3. OdopMIsATh TEXHUYECKYIO JOKYMEHTAIMIO HA TPOCKTUPYEMBIE YCTPOMCTBA.
K 3.1 [IpoBonuTh KOHTPOJIb rapameTpoB, JUArHOCTUKY U BOCCTaHOBJICHUE
o paboTocrmocoOHOCTH MU(GPOBBIX YCTPONCTB KOMITBIOTEPHBIX CUCTEM U KOMIUICKCOB.
Kon n Pe3yabTaThl 0CBOCHHUS JUCHHILJIMHBI
HAMMEHOBaHUe
dopMEpYeMEIX JIMYHOCTHBIE (.)IPl)V;aPmeTanpenMeTHLle Tpeaviernbie (ITP)
KOMIIETeHIH I (MP)
JIP 8.1 - JIP 8.9; ITP6 01 - I1P6 15;
OK01. MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, ITP6 01 - I1P6 15;
OK 02. JIP 8.9;
MP 01, MP 02, MP 03;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 01 - I1P6 15;
OK 03. 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 - T1PG 15;
JIPB 6.11; I1P6 01 - I1PG 15;
OK 09. MP 01
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 01 - I1P6 15;
K 1.1. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - ITP6 15;
IK 1.3. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06
JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | IIP6 01 - ITP6 15.
IK 3.1. 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 H coJepxkanue 001eo0pa3zoBaTeIbHOM JUCIUILIUHBI
2.1. O0beM QMCHUILIMHBI U BUAbI YU4eOHOM padoThI

Bup yuedHoii padoTbl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 277
B T.4.

1. OcHoBHOE coepKaHHue 171
BT. 4..

TeopeTuiIeckoe o0ydIeHue 34
MPAKTUYECKHUE 3aHATHS 109
KOHTPOJIbHBIC PaOOTHI 22
2. [IpodeccnoHATBLHO OPEHTHPOBAHHOE COIep:KaHue (COIep:KaHue 100
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

MPAKTHYECKHUE 3aHATUS 100
Kouncyabranun 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

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

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyembie
" Tem OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4ACOB KOMITETCHIIHH
MOYJIb (IPY HAJTHYHUU)
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pa3jnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 22
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue 14
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.1 Cooeporcanue yueonozo mamepuana. OKO01-OKO04,
Lens u 3a0ayu | basoevle 3Hanus u ymeHus no mamemamuxe 6 NPOYecCUOHATbHOU U 8 OKO09.
mamemamuxu npu | n08CeOHe8HO OesamelbHOCU. IIK 1.1,
oceoenuu cneyuanvhocmu | Ilpakmuyeckue 3ansimusi): IIK 1.3,
1. [jens u 3a0auu mamemamuxu npu 0C80eHUU CNeYUAIbHOCMU 2 IIK 3.1
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.2 Hamypanvnvie u | Codeprcanue yuednozo mamepuana. OKO01-OKO04,
yenvle yucna 6 3adauax uz | Hamypanonvie u yenvie uucna 6 3adauax u3z peanvHoti wcuzuu. Ilpusnaxu OKO09.
DPeanbHOU JHCUIHU O0enUMOCmuU Yeavlx yucen IK 1.1,
llpakxmuueckue 3ansamusi. TIK 1.3,
1. Hamypanvhovie u yenvie uucias 3a0a4ax u3 peaibHol HCUsHU 2 IIK 3.1
Tema 1.3 MuoxxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hax MHOXecTBamH. Jluarpammsl — Oinepa—BeHHa. OK01-OK04
MHOKeCTBO pallMOHAIbHbBIX YUCEN. OK09 ’
[IpakTUueckue 3aHATHS: '
1. MHoxecTBa 2
2. lnarpammsl Ditiepa—BeHHa 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 1.4 Yucnosvie u | Cooepicanue yuedno2o mamepuana: OKO01-OKO04,
npoyenmuule goiyucienus | ObbIKHOBeHHble U decamuyHble OpobU, NpoyeHmsl, OecKoHeunble NepuooudecKue OKO09.
opobu. Apugpmemuyeckue onepayuu ¢ payuoOHAIbHbIMU YUCIAMU, NPeoOPA3068AHUS I[IK 1.1,
yucnosvix evipasicenuti. Ilpumenenue Opobeil u npoyewmos O0as peuleHus [IK 1.3,
NPUKIAOHLIX 3aA0a4 U3 PA3IUYHBIX OMPAciell 3HAHUU U PEeaIbHOU  HCUSHU. IIK 3.1
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Jleticmeumenvnvie  uucna.  Payuonanvnvie u  uppayuoHanvHvle  uucaa.
Apugpmemuueckue onepayuu c OelicmeumenvHbiMu yuciamu. Ilpubnudsicénnvie
BbIYUCTICHUS, NPABUNA OKPY2IEHUSl, NPUKUOKA U OYEHKA Pe3YIbmama Gbl4UCiIeHUIL.

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

N

IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 1.5 Vpasnenus u
HepaseHcmea

Cooeporcanue yueonozo mamepuana.

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

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

N

OKO01-OKO04,
OKO09.
K 1.1,
K 1.3,
IIK 3.1

Tema 1.6.
ITocienoBaTenbHOCTHU
U TIPOTPECCUU

Coaep:xanue y4eOHOIro MaTepuaJa;

[TocnenoBarenbHOCTH, CHOCOOBI 3alaHusl IocienoBareabHocTell. MOHOTOHHBIE
nocleoBaTeNbHOCTH.  Apudmernyeckas U TeOMETpUYEeCcKass  IPOrPECCUH.
beckoneuno yOwiBaromiass reomerpuueckas mnporpeccus. Cymma OECKOHEUHO
yObIBaroleil reomerpudeckord mporpeccuu. DopmMyna CIOXKHBIX IMPOIEHTOB.
Hcnons3oBaHne NPOrpeccHM Ul PEIICHWS pealbHBIX 3a4ad  IPHUKIAJHOTO
Xapaxkrepa.

IIpakTHueckue 3aHATHS:
1. TTocnenoBaTeIbHOCTH M TPOIPECCUN

OK01-OKO04,
OKO09.

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 1.7 Ilpoepeccus &
npogeccuoHanbHbIxX
3a0ayax

Cooepotcanue yueonozo mamepuana.

Ilocneoosamenvnocmu, cnocodwvl 3adanus nociedosamenvhocmeti. MonomoHHbie
nociedosamenvHocmu.  Apugpmemuueckas u - 2eomempuyeckas — npocpeccull.
beckoneuno ybwisarowas eceomempuueckas npoepeccus. Cymma 6ecKoOHeuHO
yovisaloweli 2eomempuyeckoi npocpeccuu. Popmyna CIOHNCHbIX NPOYEHMOS.
Hcnonvzoeanue npoepeccuu 0nsi  peulenus pearbHulX  3a0ay  NPUKIAOHO20
xapakmepa.

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

OK01-0K04,
OK09.
MK 1.1,
K 1.3,
TK 3.1

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

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

OyHKIWHS, CIIOCOOBI
3aaHus GyHKINH.
CaoiicTBa pyHKINHU

Conep:xanue y4ye0HOIro MaTepuaJa:

@OyHkIus, crnocodbl 3amaHus QyHKUuMU. B3aumHo oOpartHble ¢yHkuuu. ['paduk
¢bynkuun. OO6nacTb ONpelesieHus] W MHOXKECTBO 3HaueHuil ¢yHkuuu. Hynum
¢ynkuuu. [IpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIINU.

Teopernueckue 3aHATHA:
1. Oynkuus

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

N

OK01-OKO04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, ee
CBOMCTBA

Conep:xanue yueOHOro MarepuaJa;

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

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

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

OK01-OKO04,
OKO09.

Tema 2.3
ApubdmMeTniecknii KopeHb
N-0H CTEeIleHU

Conep:xxanue yueOHOro MaTepuaJa;

Apudmerndeckuil KOpeHb HaTYpaJbHOM cTeneHu. JeHcTBUs ¢ apupMeTHIeCKUMU
KOpHSIMH N—OW cTeneHu. PenieHue uppanroHalIbHBIX YPAaBHEHMM M HEPAaBEHCTB.
CoiicTBa U rpaduk KOpHs N-0if CTENeHu.

TeopeTnueckue 3aHATUA:
1. Apupmernueckuii KOpeHb

[IpakTHueckue 3aHATHS:

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

3. Perienne uppannoHanbHbIX HEPAaBEHCTB

N -

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
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Tema 2.4
Cmenennas  @yuxkyus 6

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

npogheccuonanbHoll noxazamenem. Ceoticmea cmenenu. IIpeobpaszosanue 8vipaddcenuil, cooeprHcaujux
oesamenbHOCMuU PayuoHanvhsie cmenenu. Jlelicmeus ¢ apugpmemuyecKumu KOpHamu N—oii cmeneHu.
PeufeHue UPPAYUOHAILHBIX ypasHeHull u Hepasencms. Ceolicmea u epapux KopHs OKO01-OK04,
N-oii cmenenu. OKO09.
Ipaxmuueckue 3anamusi. K 1.1,
1. Ksaopamuunas (pynkyus 6 npukiaoHulx 3a0a4ax 2 [IK 1.3,
2. Cmenennvie npeobpazo6anus 6 NPUKIAOHLIX 3a0a4ax 2 IK 3.1
3. Uppayuonanvhvie ypasHerus 6 NPuKIaOHbIX 3a0a4ax 2
4. Texcmosgbvie 3a0ayu ¢ NPOGDHeCCUOHANTLHBIM COOEPHCAHUEM 2
5. I'paguueckoe pewenue npukiaouwvlx 3a0au 2
KonTponbHas padbota 2
Pa3nea 3. Iloka3aTeabHasi QyHKuus 16
Ilpogpeccuonansvno-opuenmuposannoe cooeprcanue 6
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJa;
[TokazarenpHas ¢yHkmus, | [lokazaTenbHble ypaBHeHUs: U HepaBeHcTBa. [lokazarenbHas QyHKIUA, €€ cBOlicTBa
ee cBolcTBau rpapuk U TpaduK. OKO01-OK04,
Teopernueckue 3aHATHS: OK09.
1. [lokazarenbHast pyHKIIMS, €€ CBOWCTBA 2
[TpakTHyeckue 3aHsITHS:
1. IlokazarenbHast QyHKIMS, €€ TpaduK 2
Tema 3.2 Copepxanue y4eOHOro MmarepuaJa;
Pemenne mnoxazarenbHbIX | [loka3zaTenbHbIE ypaBHEHMs U HEPABEHCTBA. OKO01-OK04
YPaBHCHHI U HEPABEHCTB | [IpakTHuecKue 3aHATHUS: OK09 ’
1. Pemenue nmokaszareiabHbIX YpaBHEHUN 2 '
2. Pemenne nokasatenpHbIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooeprcanue yuedonozo mamepuana: OKO01-OKO04,
Ilokazamenvuaa gynuxyus | [lokazamenvuvie ypasuenus u nepagencmea. Ilokazamenvnas ¢ynkyus, eé OKO09.
8 NPUKIIAOHBIX 3A0a4ax ce0lUCmea u epaghux. K 1.1,
Ipakmuueckue sauamus. I[IK 1.3,
1. Ilokazamenvuas (yHKYUs 8 NPUKIAOHBIX 3A0A4AX. 2 IIK 3.1
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2. IlokazamenvHule ypasHeHUs 8 NPUKIAOHBIX 3A0a4ax
3. I' paguueckoe pewienue npukiaoHwvix 3a0ay

KonTponbnas pabora

NN DN

Pa3nea 4. Jlorapugmsl. Jlorapudmudeckas GpyHKuus 20
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 4
Tema 4.1 Copnepxxanue y4yeOHOro MmaTepuaJia;
Jlorapudm uucna. Jlorapudgm uymcna. JlecsaTuuHble M HaTypajibHble jorapudmsl. [IpeobpazoBanue
BBIPKEHUI, COEPKAITNX JOTapr(MBbI.
TeopeTnueckue 3aHATUA: OKO01-OKO04,
1. Jlorapudm 2 OKO09.
IIpakTHueckue 3aHATHS:
1. CroiicTBa norapugpma 2
2. [IpeoOpa3oBanue BRIpAKECHUHN, COICPIKAIINX JIOTapU(PMBI 2
Tema 4.2 Coaep:xanue y4eOHOIro MaTepuaJa;
Jlorapudmmueckas Jlorapudmmueckas QyHKIUS, €e CBOWCTBA U TpaduK
¢byHKLUs, ee CBOWCTBA TeopeTnueckue 3aHATHSA: OK01-OK04,
1. Jlorapudmuyeckas GyHKIH, ee CBOWCTBA 2 0KO09.
[TpakTuyeckue 3aHATHS:
1. Jlorapupmuueckas pyHkIus, ee rpaduk 2
Tema 4.3 Copepxanue y4eOHOro MmarepuaJa;
Jlorapudmmueckue Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. OKO01-0OK04
ypaBHEHHsI U HEPABEHCTBA. | [IpakTHYEeCKUE 3aHSTHUS: OK09 ’
1. Jlorapudmuueckue ypaBHEeHUs 2 '
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvno-opuenmuposannoe cooepaircanue
Tema 4.4 Cooepicanue yueonozo mamepuana:
. OKO01-OKO04,
Jlozapughmuueckan Jlocapughm uucna. Ilpeobpasosanue evipadceHul, coOepHcAWUX 102aPUPMbL. OK09
dyukyus 6 npurkiaouvix | Jlocapugmuueckasn pyukyus, ee epagpux K 1 1
3a0auax Ilpakxmuueckue 3anamusi: K 1' 3’
1. Jlocapugpmuueckasn pynkyus 6 npuxkiaorvix 3a0auax. 2 K 3' 1’
2. Jloeapugmuueckue ypasneHus 8 npukiaoHsbix 3a0a4ax 2 '
KonTponsHas pabora 2
Pa3nes 5. YpaBHeHus1 M HEPABEHCTBA 12
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

12

Tema 5.1
Cucmembl ypasHenuu

Cooepotcanue yueonozo mamepuana.

Cucmemvol  nuHetinvlx ypaeueHull. Pewenue npuxiaouvix 3a0au ¢ NOMOWDBIO
cucmemul nuHelinvlx ypasnenui. Cucmemvl u COBOKYRHOCMU YENblX, PAYUOHATbHDBIX,
UPPAYUOHATILHBLX, NOKA3AMENIbHBIX, 102APUPMUYECKUX VPABHEHUU U HEpABeHCMS.
HUcnonvzoeanue epaguxos Gyukyuii 0ns peutenus YPAGHEHUll U  CUCMEM.
Ilpumenenue ypasHenuii, cucmem U HepPABEHCMSE K PEULCHUID MAMeMamuyecKux
3a0ay u 3a0a4 U3 pasiuyHuIX 001acmel HayKu U peanrbHOU HCUHU

Ipaxmuueckue 3anamusi:

1. Cucmemsbt unetinvix ypasHenuil

2. Hcnonvzosanue epagukos pynkyutl 0 peuleHust ypagHeHull u cucmem
3. Qopmynvl 6 npakmuyecKux 3a0avax

4. Pewenue mexcmoguix 3a0ay npoghecCUoHaIbHO20 COOEPICAHUSL

5. Vpasnenus u nepasencmea 6 npogeccuonanvuvix 3adavax

6. Cucmemvol ypasHnenuii 8 npo@ecCcUoOHAIbHBIX 3A0a4ax

OKO01-OKO04,
OKO09.
K 1.1,
IIK 1.3,
IIK 3.1

JAudpepeHuipoBaHHbIN 3a4eT

Paszpnen 6. OcCHOBBI cTepeoMeTpHH

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Tema 6.1 OCHOBHEBIE
MOHSATHS CTEPEOMETPUU

Conep:xxanue yueOHOro MaTepuaJa;

OcCHOBHbBIE TIOHSITUSI CTEPEOMETPUU: TOYKA, MpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna u300pakeHUss Ha PUCYHKAX: M300pa’ke€HHs MIIOCKOCTEH, MapajiesIbHBIX
npsMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcuoMaTHYeCKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUM W CIEICTBUS U3 HUX.
[TonsTHs: mepecekaronrecs MI0CKOCTH, epeceKaroluecs NpsMas U II0CKOCTb.

TeopeTnueckue 3aHATUA:
1. OcHOBHBIE TOHATHSI CTEPEOMETPUHU
2. AKCHOMBI CTEepEOMETPUHN

N

OK01-OKO04,
OKO09.
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Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4eOHOI0 MaTepHaJa:

BekTop Ha miockoctd M B npocTpaHcTBe. ClI0KEHME M BbIUUTAHHE BEKTOPOB.
YMHOkEHHE BEeKTOpa Ha 4yucio. Pa3nokeHne BekTopa 1o TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuino mapayimenenunena. PemeHue 3agay, CBA3aHHBIX  C
NIPUMEHEHUEM TpaBWI JAeUCTBUM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATAX. YTON Mexay Bekropamu. CKalsipHOE NIPOU3BEIEHUE BEKTOPOB.
Brpluucnenue yrioB Mexay OpsSMBIMU M IUIOCKOCTAMH. KOoOpAauMHATHO-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 MaTepuasa;

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.
IIpocmpancmeennvie 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 OKO01-OK04
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie @ueypsl HA NIOCKOCHU. OKO09 ’
Ilocmpoenue ceuenuu 6 mHozcoepamHuxe. Bvluucienue paccmosanuu u y2noe 6 K 1 1
npocmpamcmee. K 1. 3’
Ipaxmuueckue 3anamusi: K 3 1’
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. Ilpocmetiwue npocmpancmeentvle Qpuypboi 2
5. [locmpoenue cevenuii 2
6. ['eomempuueckue 3a0ayu 8 NPOGHeCcCUOHANLHOU DesMeNbHOCU 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:

3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300paKeHHE MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIE 3JIEMEHTBI MHOTOI'PaHHUKA, BBIITYKJIbIE U HEBBIITYKIIbIE MHOIOTPAHHUKY;
pa3BépTKa MHOrorpaHHuka. llpusma: n-yroiapHas npusMa; 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 NHMpaMMJbl; OOKOBas U IOJHAA
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamunabl.  IIpaBunpHBIE  MHOTOIDAaHHUKH: — TOHATHE  IIPABHIIBHOTO
MHOTOTpaHHMKA; IpaBWIbHAs MpU3Ma M NpaBUIbHAs MUpaMHIa; I[paBUIbHAs
TpeyrojipHas IUpaMuia U TpaBWIbHBIA TeTpasap; KyO. 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 MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriel. [linomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH MPABUIBHOW IHpaMHUIbI, TEOpEMa O IUIOIALU
OOKOBOM MOBEPXHOCTH YCEUEHHOMN NMUPaAMUIBI.

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

Copneprxanue y4eOHOIro MmaTepuaJia;

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, OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM MOBEpXHOCTH. M3o00pakeHne UWIMHIApa Ha IUIOCKocTU. Pa3BEéprka
UWJIMH]PA. Ceuenus uuauHApa  (TUI0CKOCTHIO, napasuieIbHON 1581071
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 CEUEHHBII KOHyC: 00pa3yollue U BbICOTa; OCHOBAHUSA M OOKOBast
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. OOBEM ImMHIpa, 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 MHO202panHuK08. MHO202pAHHUK, ONUCAHHBLIL OKOJIO
cpepui; cgepa, enucannan 8 MHO20SpaAHHUK uiu 6 meno epaujerus I110006nvie mena
6 npocmparcmee. COOMHOUEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEN, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202DAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vemamnocoepanHukos 6 npukiaoHvlx 3a0au
. Tena spawenus 6 NPUKIAOHBIX 3a0a4ax

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

. Pacuem obvema men epawenus 6 npukiaonvix 3a0ay
. Kombunayus men epawjenusn u MHO202pAHHUKOG

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

IIK 1.1,
K 1.3,
IIK 3.1

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,
ornpezeieHue TPUTOHOMETPUUECKUX (PYHKIMHA YHCIOBOro aprymeHta. OCHOBHbIE
Tpuronomerpuueckue  Qgopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKCHUI. Pemenne TPUTOHOMETPUUECKUX YpaBHEHUM. [Ipumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpakTHueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YUCIIOBOT'O 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 y4eOHOI0 MaTepHaJa:
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKH.

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

rpaduKy. 1. Tpuronomerpuueckue QyHKIIH, UX CBOWCTBA 2
[TpakTHyeckue 3aHsTHS:
1. Tpuronomerpuueckue QyHKIUH, UX rpaduKu 2
IIpogpeccuonanvro-opuenmuposanHoe cooepicanue
Tema 8.3 Cooepircanue yuebnozo mamepuana.
Tpuconomempus 8 | Cunyc, KOCUHYC U MAH2EHC YUCT08020 apaymenma. Pewenue mpuzconomempuyeckux OKO01-OKO04,
npogeccuonanvbHol ypasHenuil. Tpueonomempuueckue Qyukyuu, ux c8oUCmMea u 2paguxu. OKO09.
OdesimenvbHOCMU Ilpaxmuueckue 3anamusi. [IK 1.1,
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 IIK 1.3,
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2 IIK 3.1
3. Tpueonomempuueckue yHKyuu 6 NPUKIAOHBIX 3a0a4ax 2
KonTponbHas pabota 2
Pa3nea 9. IIpousBognas GpyHKIUH, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
Tema 9.1 Copnepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKINU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [IpousBomHas CyMMbl, NPOU3BEICHMUS,
yacTHOro ¢yHkuuid. IIpuMeHeHne NpoM3BONHONW K HCCIENOBaHUIO (YHKIMHM Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHA: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHS:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxenne HanbombIIero 1 HAMMEHbBIIEr0 3HAYCHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 9.2

Cooeprcanue yueonozo mamepuana:

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX OKO01-OK04
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU OK09 ’
3a0ayax epaghuxom. K 1 1
Ilpaxmuueckue 3ansamus (c npogheccuoHanbHO-0OpUEeHMUPOBAHHBIM COOEPHCAHUECM)! K 1'3’
1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 K 3' 1’
2. Ilpousso0nas 6 npuxkiaoHvix 3a0ayax. 4 ’
KonrponbHas pabora 2
Pasjnen 10. UnTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 6
Tema 10.1 Conep:xanue yueOHOro MaTepHuaJa;
[TepBooOpasnas ¢yaknuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpans, TEOMETPUYECKUH W
Brruncnenue unrerpana dbusnueckuit cMpici uHTerpana. Beruucienue mnterpana mo ¢opmyne HproToHa—
JleitOHMIA
Teopernueckue 3aHATHS: 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 | Ilepsoobpasnasn. Tabnuya nepgoobpasuvix. Humeepan, eceomempuueckuti u OKO01-OKO04,
npogheccuoHanbHbIX Qusuueckuti cmoicn unmeepana. Boviuucnenue unmeepana no gpopmyne Hviomona— OKO09.
3a0ayax Jletionuya. [lpakmuueckoe 3Havenue u npumeHenue uHmezpaa. K 1.1,
llpakxmuueckue 3ansamusi. TIK 1.3,
1. l'eomempuueckuii u guzuueckuli CMulci UHmMe2pana 2 IIK 3.1
2. Uumeepan 8 npukiaouvix 3a0a4ax 4
KonTponpHas pabota 2
Pa3nes 11. BepoSiITHOCTh M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copnepxxanue y4eOHOIro MaTepuaJa; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.
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u omnucarenbHas | apudMeTuyeckoe, MeauaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

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

IIpakTHueckue 3aHATHS:

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

[IpakTHueckue 3aHATHS:

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

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

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

HpaKTI/I‘-ICCKI/IC 3aHATHUSA.
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1. He3zaBucrMbIe HCTIBITAHUS 1

Tema 11.7 Copneprxanue y4eOHOIro MmaTepuaJia;

CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.

U paclpenencHus CymMa 1 npousBeieHNE CilydaiiHbIX BennyuH. [Ipumepsl pacnpenenenuii, B ToMm
YHClIe TEOMETPUYECKOE U OMHOMHUAIBHOE
TeopeTnueckue 3aHATHS:
1. Pacnipenenenue BeposTHOCTEH 1

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 11.8 Cooepotcanue yuednozo mamepuana.

Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.

cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio

npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem

3a0auax anekmponHulx mabauy. Cnyuaiinas eenuuuna. Pacnpedenenue eeposmuocmeil. OKO01-OKO04,
Huacpamma pacnpedenenus. Cymma u npouzgedeHue CAy4auHblX GelUYUH. OKO09.
Ipumepul pacnpedenenuil, 8 Mom Yucie 2eoMempuyecKoe U OUHOMUATbHOE K 1.1,
Ilpaxmuueckue 3anamusi. K 1.3,
1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2 IIK 3.1
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 peaqu3anum nporpaMmMbl 001eo0pa3oBaTeJbHONH TUCIHIIIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPHUAJIBLHO-TEXHHYECKOMY 00ecneyeHH o

Peanuszanust mporpaMMbl JTUCHUIUIMHBI TpeOyeT HAIWYKsS y4eOHOro KaOWHETa pPyCcCKOro
SI3BIKA.

O¢ddexTuBHOCT, MpenofaBaHUsl Kypca pPYCCKOTO sI3bIKa 3aBUCHUT OT HAIMYUs
COOTBETCTBYIOIIETO MaTepUaIbHO-TEXHHYECKOTO OCHAIIICHHUSI. Ot1o 00BSICHSIETCS
OCOOCHHOCTSIMU Kypca, B IMEPBYIO O4Yepelb €ro MHOTONMpO(PMIBHOCTHIO M MPaKTUYECKOU
HaIpaBJICHHOCTHIO.

OobopynoBanue y4eOHOT0 KaOuHeTa:

—  HarsgHBIE TOCOOMS (KOMIUIEKTHI y4YeOHBIX TaONMIl, CTEHIOB, CXEM, IUIAKATOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B A3BIKO3HAHUSA U JIP.);

—  JTUAAKTHYECKHE MaTepuaibl (3aJaHusl ISl KOHTPOJIBHBIX padoT, IJIsl pa3HBIX BHJIOB
OLICHOYHBIX CPEICTB, IK3aMeHa U JIp.);

—  TEXHHMYECKHUE CpeACTBa OOy4YeHHs (NEPCOHAIBHBIN KOMIIBIOTEP C JHUIICH3UOHHBIM
pPOrpaMMHBIM OOecredeHreM; MyJIbTUMEAUNHBIN MPOEKTOP; WHTEPAKTUBHAS JOCKA, BHIXOJ B
JIOKaJIbHYIO CETh);

—  3ajbl (0MOJIMOTEKA, YNTAITBHBINA 3aJT C BEIXOJIOM B CETh IHTEpHET).

3.2. UndopmanuonHoe odecrniedenne 00yueHust

Ilepeyenn PeKOMeH/IyeMbIX y4eOHBIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTIOJHUTEIbHOM JINTEPaTypPhl

OcHOBHBIC HCTOYHHUKH:

bammakoB M.M. Maremaruka: y4eO. Ansi CTYIAEHTOB YUpEeXIEHUH cped. mpod.
obpasoBanus, 1-e uzn., M: Axanemus, 2022

bammvakoB M.M. MaremaTtuka. COOpHUK 3a7ay NMpo(UIbHON HamnpaBIeHHOCTH: yueO.
nocoOue JyIst CTy. YIpexkIeHu cpel. npod. oopazoBanus. — M., 2022.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKMU:

1. AmumoB II.A.m ap. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO
aHaln3a, TeoMeTpHsl.

2. Anrebpa W Hayala MaTeMaTHYecKOro aHaiusa (0a30BbI M yriyOJeHHBIN
ypoBHH).10—11 kmaccer. — M., 2022.

3. Aranacsn  JI.C., byryzoB B.®., Kagomues C.b. u np. Maremaruka:

anrebpa W Hayanma mMaTemMaruueckoro anamusa. [‘eomerpus. ['eomerpust (6a30BbIi U
yrayonerabid ypoBan). 10—11 xmaceer. — M., 2021.

4. bammvakoB M.U. Maremaruka: yaeOHHUK 7S CTYA. YUPEXKACHUN cpell. mpod.
obpazoBanus. — M., 2022.

3. I'yces B.A., I'puropses C.I'., UBonruna C.B. Martemartuka s npodeccuii u
CMELUANTBbHOCTEH COLMATbHO-DKOHOMUYECKOTO  mpoduias:  ydyeOHUK A CTYI.
yapexaeHui cpea. mpod. odpazoBanus. — M., 2022.

6. Komsarur HO.M., Tkauea M.B, ®enepoBa H.E. m np. Maremaruxa:

aﬂre6pa N HaydYajla MaTCMaTH4YCCKOI'O aHajin3a. Anre6pa N HaydYajla MaTcMaTH4YCCKOI'O

aHanu3a (0a30BbIM W yriyosieHHbINH ypoBHH). 10 kmace / mox pea. A. b. XXmwkuenko. — M.,
2022.
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7. Konsarun 10.M., TkaueBa M.B., ®eneposa H.E.u np. MaremaTuka: anrebpa u
Hayajga MaTeMaTH4ecKoro aHanu3a. Anredpa W Hayajla MaTeMaTH4YeCKOro aHajiau3a
(6azoBbIil U yryOneHHBIH ypoBHM). 11 kmace / mox pen. A. b. XKwkuenko. — M., 2022.

HNHTepHeT-pecypcesl
1. Enunas xomrexnus mudpoBeix o6pasoBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru - TeKkcT: 271€KTPOHHBIIA.
2. TloBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru - Tekcr:
JJIEKTPOHHBIN.

3. ®enepanbubiii mopran «Poccuiickoe obpasosanue». - URL: http://www.edu.ru -
TeKCT: ANeKTPOHHBIN.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIIMHBI

KOHTpOJIb H OHCHKA PACKPBIBAIOTCA 4YCPE3 AWCHUILIMHAPHBIC PE3YJIbTAaThbl, YCBOCHHEIC

3HaHUS M TMPHOOPETEHHBbIC CTYACHTAMH YMEHHS, HarpaBlieHHble HAa (OpMHUpPOBaHHE OOIIMX U

poecCHOHATLHBIX KOMIICTCHITHHA.

Oo6masi/npog Pa3znen/Tema Tun oeHoOYHBIX
€CCHOHAJIbHA MeponpUATHI
s
KOMIIeTeHIIUsI
P1,Temsr 1.1,1.2,1.3,1.4,1.5,1.6,1.7 YcTHBIM onpoc
P2, Temsr 2.1,2.2, 2.3 OpoHTaTBHBIN OIPOC
P 3, Temsr 3.1, 3.2 MaremaTndecKui TUKTAHT
P4, Temp14.1,4.2,4.3 TectupoBanue
P 5, Temsr 5.1 [TpakTuyeckue padoThI
OKO01-OK04, | P 6, Temn 6.1, 6.2, 6.3 KoHTposibHBIEC PabOTHI
OKO09. P7 Temer 7.1,7.2,7.3,74 [TpakTdeckue 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 YcTHBIN onpoc
P 2, Tems1 2.4 IIpencraBnenue pe3yabTaToB
P 3, Temsr 3.3 MPaKTUYECKUX padboT
P 4, Tems1 4.4 3amuTa TBOpUYECKHUX padoT
IIK 1.1, PS5, Temnr 5.1 3amuTa UHAUBUIYaTbHBIX
IIK 1.3, P 6, Tems! 6.4 MIPOEKTOB
IIK 3.1 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 dK3amMeH DKk3aMeHaIoHHas padoTa B
OKO09. MUCbMEHHOU (hopme 1o
IIK 1.1, ouieTaM.
I1K 1.3,
IIK 3.1
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