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

I[TPOIT'PAMMA 5
OBLIEOBPA3OBATEJIBHOU
YYEBHOU JUCHUITJIIMHBI

OV]1.06 <cMATEMATHKA»

o creruaiabaoctu CI1O

13.02.13 IOxcuryartauus U 00CIy;KUBAHUE JJICKTPUYECKOT0 U
3JICKTPOMEXAHUYECKOro 000py10BaHus (110 OTPACJISIM)

YKpPYIIHEHHAsl Tpynna
13.00.00 DJ1eKTpO - ¥ TENMI0IHEPreTUKA

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE:

[Ipukaza MunucrepctBa mpocBemieHuss Poccumor 27 oxtsa6ps 2023 1. Ne 797 «OO06
VTBEPKACHUH  (peIepaIbHOTO  TOCYJAapPCTBEHHOTO  00pa3oBaTENIbHOTO  CTAaHIApPTa  CPEIHEro
npodecCHoHAIBHOTO 00pa3oBaHusl 1o crenuanbHocT 13.02.13 Dkcruryatanus U 0o0CITy)KMBaHUE
AIEKTPUUYECKOTO U IJIEKTPOMEXAaHUYECKOTO 000pYy1I0BaHUS (110 OTPACIISIM)».

[Ipukaza MunucTtepcTBa oOpa3zoBaHHs u HayKH Poccuiickoit denepanuu
or 17 mas 2012 Ne 413 «O0 yrTBepkACHHH (eaepaabHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIbLHOIO
cTaHAapTa cpeaHero odmero oopazopanus» (¢ nsmeneHusmu ot 01 despans 2024 r. Ne 62);

[Tpukaza MunuctepctBa npocserienus PO or 18 mas 2023 r. Ne371 «OO0 yTBepxkaeHUU
benepanbHON 00pa3z0BaTENBHOM MPOrpaMMbI CPEAHETO 0011Iero 00pa3oBaHUs»;

B COOTBETCTBUH C:

®denepanbHoli paboueit mporpammoit COO no ydyeOHOMY npeamery «MatemaTukay (6a30BbIi
YPOBEHB);

npuMepHoOi pabouell mporpammbl 00IIe00pa30BaTEIbLHON AUCHUILIMHBL «MaTeMaThKay JUis
npodeccnoHAbHBIX  00pa30oBaTeNbHBIX OpraHm3anuii, yrBepxkaeHnodn OI'BOY IO UHPIIO
or 30 wHosiOps 2022 r., paspaboranHoil mns crneunuanbHoctd CIIO 13.02.13 Dxkcruryatanus u
00CITy)KMBaHUE JICKTPHUSCKOTO U JICKTPOMEXaHIMUECKOTO 000pyI0OBaHUs (10 OTPACIIsIM);

PekoMenpanusiMu MO peanu3alud CpenHero obmiero oOpa3oBaHUS B Mpeesiax OCBOCHUS
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO MPOPECCHOHATHHOIO 00pa3oBanus (MUCcbMO JlemaprameHTa
rOCy/lapCTBEHHOW TMOJUTHKH B cdepe cpeaHero mpodeccHoHalbHOTO  00pa3oBaHUS U
npodeccruoHanbHOro 00ydenus Munmnpocserienus: Poccun ot 01 mapra 2023 Ne05-592).

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

PazpaboTunkmu:

TepunoBeix H.U., metomuct BIIOY OO «OpnoBckuil TeXHUKYM MyTell cooOmieHus umeHu B.A.
JlanmoukuHay;

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

BenenukroBa J[.A., npenoaaBarens Matematuku BIIOY OO «OpnoBckuii TEXHMKYM IyTel
cooOuieHust umenu B.A. Jlanoukunay.

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

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

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

_ — HWBanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 0011e00pa30BaTEJIbHOM JIMCIHIIIHHbI
«MartemaTuka»

1.1. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBercTtBUM ¢ PI'OC 1o
cneuuanbHocTd 13.02.13 Dkcruryaranus U 00CIy)KMBaHUE AIIEKTPUUECKOTO U AIEKTPOMEXaHUIECKOTO
o0opynoBaHus (110 OTPACIISIM).

1.2. Heau 1 miiaHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. lleab 001meo0pazoBaTebHOM TUCIHUILIHHBI

Lenp nuctummuasl «Marematuka»: cpopMupoBaTh y oOydarommxcs 0a30BbI ypOBEHb B
o0JlacTM MaTeMAaTUKM M HaBBIKM €ro IPUMEHEHHs B MPAKTUYECKOH mnpodeccuoHalIbHON
NEATEIbHOCTH.

1.2.2. [lnaHupyeMble Ppe3yJbTaThbl OCBOEHHS O00IIEOOPA30BATEJLHON TUCHUILUIMHBI B
cootBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue OUCLHUIUIMHA uMeeT mnpu ¢opmupoBanud u pasputuun OK (oOmiue
komnereHimn) u IIK (npodeccnonansupie kommnereniuu), JIP (m4HOCTHBIX pe3ynbraToB), MP
(MeTampenMeTHBIX pe3yabTaToB) U [1PO (mpeaMeTHBIX pe3ynbTaToB 6a30BOT0 YPOBHS).

Koabl ILnanupyemble pe3yJbTAThl 0CBOCHHS TUCHHMIIIUHBI

pe3yJbTaToB

OK 01 BreiOupare  cmocoObl  pemieHuss  3agad OpOECCHOHATBHONW  ACATEIbHOCTH
IPUMEHHUTEIBHO K pa3IMYHbIM KOHTEKCTaM;
Hcnonp30BaTh COBpEMEHHBIE CpeACTBa IOMCKA, aHalu3a W  UHTEpIpeTaluu

OK 02 uHpopMaMd M MHPOPMALMOHHBIE  TEXHOJOTMM Ui  BBIIOJHEHHA  3ajad
poeCCHOHAILHON JIESTEIHHOCTH,
[InanupoBaTh M peaqn30BBIBATH COOCTBEHHOE NPOPECCHOHATBHOE M JIMYHOCTHOE

OK 03 pa3BUTHE, TPEANPUHUMATENBCKYIO JEsITeNbHOCTh B IpodeccrnoHalbHON  cdepe,
UCIOJIb30BaTh 3HAaHUS MO (UHAHCOBOW TI'PAMOTHOCTH B PAa3JIMYHBIX >KU3HEHHBIX
CUTYaIUsX;

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

OK 09 [Tonb30BaTbes  mpodecCHOHANBHOM — JOKYMEHTaluell Ha TOCylIapCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.

JIPB 1.7. [Tonumaromuii npodeccuoHanbHOE 3HAYEHUE OTpaciu, Mpodeccuu/crneruaibHOCTH
JUISl COLTMAJIBHO-3KOHOMHUYECKOI0 M HAYYHO-TEXHOJIOTMUECKOTO Pa3BUTHS CTPAHBI.

JIPB 2.5. Oco3HaHHO  MPOSIBISIIOIIMKA ~ HEPAaBHOMAYIIHOE  OTHOIIEHHWE K  BbIOpaHHOMU
npodeCCHOHATIBHOM JIEATENIbHOCTH, MOCTOSHHO COBEPILEHCTBYETCS, MPOPECCHOHATIBHO
PaCTET, MPOCIIABJISISI CBOIO MPOQECCUIO/CTICITHATBHOCTb.

JIP 6.3. Beipaxaronuii  0CO3HaHHYIO TOTOBHOCTb K HENpPEpPHIBHOMY OOpa3oBaHHMIO U
camMo00pa30BaHMIO B BHIOpAaHHOH cepe mpodeccuoHaIbHON AESTEIbHOCTH.

JIP 6.6. Ob6manarommii  cHOpMUPOBAHHBIMH TIPEACTABICHUSIMHA O 3HAYEHUW H IEHHOCTH
BBIOpaHHOW Tpodeccuu, MPOSBIAIONNI yBakeHHE K CBOed mpodeccuu U CBOEMY
PO ECCHOHATBHOMY COOOIIECTBY, MOIEPKUBAIONTNN TTO3UTUBHBIA 00pa3 U MPECTHK
cBoeii npodeccuu B 00IIECTBE.

JIPB 6.8. ["'0TOBBIN K OCBOEHHIO HOBBIX KOMIETEHIIUH B MPO(ECCHOHATILHOM OTPaCiH.

JIP 8.1. JlesaTenbHO BBIpaXKarOIIKii TTO3HABATENIbHbIE MHTEPECH] B PA3HBIX MTPEIMETHBIX 00JIACTsIX
C y4€TOM CBOUX HMHTEPECOB, CIIOCOOHOCTEN, NOCTUKEHUH, BEIOPAHHOIO HaNpaBJICHUs
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po)eCCHOHAIBHOTO 00pa30BaHus U TOATOTOBKH.

JIP 8.2.

OOnanmarommii  MpencTaBI€HHEM O COBPEMEHHOM HaydyHOM KapTHHE MHpa,
JOCTHKCHUSX HAyKM W TEXHUKH, APIYMEHTHUPOBAHHO BBIPAXKAIOUIMM I[TOHUMaHHE
3HAYCHUs HAYKU U TEXHOJOTHUH JJISi Pa3BUTHUSL POCCUHCKOro oOIiecTBa U 00ecredeHus
ero 0e30MacHOCTH.

JIP 8.3.

JleMOHCTpUpYIOUIUI HABBIKM KPUTHUYECKOTO MBIIICHUSI, OMPEICICHUS IOCTOBEPHOCTH
Hay4yHOU nH(OpMaLnY, B TOM 4Kcie B chepe npodhecCHOHATbHOM e TEIbHOCTH.

JIP 8.4.

Ymeromuii BEIOMpaTh cHOCOOBI pemieHus 3ajgad MpopecCHOHANBHOU JesITeIbHOCTH
IIPUMEHHTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

JIP 8.5.

Hcnonp3yonmii  COBPEMEHHBIE CpEICTBa IIOMCKA, aHalM3a W HMHTEPIPETaIHU
uadpopmamy,  UHOOPMAIIMOHHBIE  TEXHOJNOTMM  JUIsl  BBINOJHEHUS  3ajad
npodeCCHOHATBLHOMN 1A TETbHOCTH.

JIP 8.6.

Pa3BHBaIOIHI/II>'I n HpI/IMCHHI-OH_[I/Iﬁ HaBBIKHU Ha6J'IIO,Z[CHI/I${, HaKOIIJICHUA nu
cucTéMaTu3anmuu (baKTOB, OCMBICJICHHS OIIbITA B GCTGCTBGHHOHayT{HOfI )51 FYMaHHTapHOﬁ
obnacTax IIO3HaHUA, HCCIIEIOBATEIHLCKON U HpO(beCCI/IOHaJIBHOﬁ ACATCIIBHOCTH.

JIPB 8.7.

Ob6nagaromuii ONBITOM y4acTHs B HAayudHBIX, HAyYHO-HCCIIEIOBATENbCKUX MPOEKTax,
MEPONPHSTHSIX, KOHKYpCax B paMKax MpodeccHoHAIbHON HANPaBICHHOCTH MPOPECCHH
/cenuanbHOCTH.

JIPB 8.8.

[TposiBnsitoUit  CO3HATENIBHOE OTHOIICHUE K HEMPEepPhIBHOMY OOpa3oBaHUIO Kak
YCIIOBUIO yCTIEUTHOM MpodeccnoHanbHOM 1 001ECTBEHHON AeSITENbHOCTH.

MP 01

ba3oBbie nOrMYEeCKHe NEUCTBHS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIIECHUH MEXIY MOHITHIMH, (OPMYIUPOBATH OIMPEICICHHS TOHSITHMH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccU(PUKAIMN, OCHOBaHH Al 00001eHus
U CPaBHCHHS, KPUTEPHUH IPOBOIMMOIO aHAIWM3a; BOCIPUHUMATH, (POPMYIHPOBATH U
MpeoOpa3oBhIBATh CYXKJIEHHUS: YyTBEPAUTEIbHBIE U OTPUIIATENbHBIE, EIMHUYHBIE,
YacTHbIE W OOIWe, YCJIOBHBIC, BBIABISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U TPOTUBOpeYHs B (pakTax, MaHHBIX, HAOTIOACHUSIX M YTBEPKICHHSIX,
npejyiaraTh KpUTEPUU U1 BBISABICHUS] 3aKOHOMEPHOCTEH W MPOTHUBOPEYHIA; JenaTh
BBIBOJbl C HCIOJB30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIOUEHUH TI0 AaHAJIOTHHU; TMPOBOJUTH CAMOCTOSITEIBHO
JIOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKIACHHHM (TMpsSMble W OT TPOTHUBHOTO),
BBICTpPAWBaTh apryMEHTAIMIO, TPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKICHHS M BBIBOJBI; BBIOMpATh CHOCOO pelieHus y4eOHOU 3amauun
(cpaBHHBaATh HECKOJIBKO BApUAHTOB PEIICHHS, BBHIOMpATh HauboJiee MOAXOASAIINI C
y4€TOM CaMOCTOSATEIHHO BBIIETICHHBIX KPUTEPHUER).

MP 02

ba3oBble nccnenoBarenbckue 1eUCTBUSA:

UCIIONIb30BaTh  BOINPOCHl  KaK  MCCIENOBAaTEIbCKUM  MHCTPYMEHT  IO3HaHUS,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIINE TMPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh
UCKOMO€ M JaHHOe, (GOpMHpPOBATH THIIOTE3y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHE; TIPOBOJUTH CAMOCTOSITEIbHO CIUIAHWPOBAHHBIM DKCIEPUMEHT, MCCIIECIOBAHNE
M0 YCTAaHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEeKTa, SBJICHHS, TMpoIlecca,
BBISIBICHUIO ~ 3aBUCUMOCTEH  MEXAy  OOBEKTaMH,  SBICHUSMH, IPOIECCAMU;
camMoCTOsTeNbHO  (popMmynupoBaTh 000OIIEHHMS ¥ BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIOACHUS, UCCIIEIOBAHMSI, OIICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaToOB, BHIBOJOB M O00OOIIEHWH; MPOTHO3UPOBATH BO3MOXKHOE pa3BHUTHE
MpoIiecca, a TAK)Ke BBIJIBUTATH MTPEATOI0KEHHSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX

MP 03

Pabora ¢ unpopmanueii:

BBISIBIISITh JePUIIMTHI MH(DOPMAINK, TaHHBIX, HEOOXOJMMBIX JJIsl OTBETAa HA BOMPOC H
JUI pelleHHs 3a/auyd; BbIOMpaTh WHGOPMALMIO U3 HMCTOYHHKOB Pa3IMYHBIX THUIIOB,
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHPOPMAIMIO Pa3IUIHBIX
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BUJIOB U (OpPM NIPEICTaBICHUS;, CTPYKTYPHUPOBaTh HMH(OpMALNIO, MPEACTaBIATh €€ B
pa3nuuHbIX  (opMax, WUIIOCTPUPOBATh TrpaduuecKku; OIEHUBATh HAAEKHOCTH
uH(bopMauu 1o CaMOCTOSITENILHO c(hopMyIMPOBAHHBIM KpUTEPHUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITENIHHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCTIPUHUMATEH U (POPMYIHPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSAMU
oOlIeHus, SCHO, TOYHO, T'PAaMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJly peLICHUs 3a/Jaud, KOMMEHTUPOBATh
MOJIyUYEHHBI pe3yibTaT; B XoJe OOCYXKJEHHs 3a7aBaTb BOMPOCHI IO CYIIECTBY
00cyxk1aeMoil TeMbI, TPOOIEMBI, pelIaeMoi 3a/J1aud, BbICKa3bIBaTh UCH, HAIlCJICHHBIC
Ha MOMCK PELICHHUs], COIIOCTABIIATH CBOU CYXKICHHS C CYXKICHUSMU JAPYTUX YUYACTHUKOB
IUaiiora, OOHapyXXUBaTh pA3IMYMEe M CXOJCTBO TIO3WIMHA, B KOPPEKTHOH (dopme
dbopMyITupOBaTh pa3zHOTIACHs, CBOM BO3PAKEHUS; MPEACTABIATh PE3yIbTaThl PEIICHUS
3a/1a4¥, SKCIIEPUMEHTA, UCCICIOBAHUS, MPOEKTA, CAMOCTOATEIHLHO BBHIOMpATh (hopmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3EHTAIMU U 0OCOOEHHOCTEH ay TMTOPUH.

MP 05

Camoopranu3anus:

COCTABJIATh IUIAH, AJITOPUTM PEIICHUs 3a/1a4M, BBIOMPATh CIIOCOO PEHICHUS C y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALINH.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

BJIQJICTh HaBBIKAMH I[IO3HABATENbHON peIeKCUM KaKk OCO3HAHUS COBEPILAEMBIX
JNEHCTBUI W MBICIUTENbHBIX IPOLECCOB, MX pE3yJbTaToB, BIAAETh crocodaMu
CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3yJbTara pelIeHUusT MaTeMaTHYeCKOu
3a/1a4d; MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTI'YT BO3HUKHYThH IIPH PEIICHUM 3a]a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAHHBIX,
HalJICHHBIX OLIMOOK, BBISBIEHHBIX TPYIHOCTEH; OI[EHMBATh COOTBETCTBUE pE3yJbTaTa
LU U YCIOBUSAM, OOBACHATH MPUUUHBI TOCTUKEHUS WM HEJOCTHXKEHUS pe3yIbTaToB
JeSITEJIbHOCTH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:!

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHAWBHUIYaJIbHOM paObOThI IpU
pelIeHNH Yy4eOHbIX 3a/1a4, MPUHUMATh 1eJIb COBMECTHOW JI€ATENbHOCTH, IJIAHUPOBATh
OpraHM3aIMI0 COBMECTHON paboOThl, pacupelensTh BHABI padOT, JOroBapuBaTHCA,
o0CyX/aTh Hpolecc W pe3ynbTaT paboThl, 0000IIaTh MHEHHMsSI HECKOJIbKHUX JIIOJEH;
y4acTBOBaTh B IPYNIOBBIX GopMmax paboTsl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U HUHBIE), BBIOJIHATH CBOIO YaCTh pabOThl U KOOPAWHUPOBATh CBOU JAECUCTBUS
C JIpyrUMH 4iI€HaMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOEr0 BKJIAJa B OOLIUI MPOJIYKT
110 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJCHCTBUS.

I1P6 01

Yucita ¥ BEIYUCICHUS:

OTIEpUPOBAThH MOHSATUSMU: PAIlMOHATHHOE U JCUCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JIecsATUYHAs JpoOb, TPOIEHTHI, BBHIMOJHATH apu(PMETHUYECKHE  OMepamuu  C
palioHaTbHBIMU ¥ JCHUCTBUTEIBHBIMU  YHCIAMH; BBIMONHATh  MPUOTIKEHHBIC
BBIYHCIICHHUSI, UCTIOJIB3YSI TIpaBUjIa OKPYTJICHUS, eIaTh PUKUJIKY U OIIEHKY pe3yJibTara
BBIYMCIICHU; ONIEpUPOBAThH MOHATUSIMHU: CTENEHb C IIEJIBIM MOKa3aTeleM, CTaHAapTHas
dbopma 3amucu IEeHCTBUTEIHLHOTO YUCIIA, KOPEHb HATYPATbHON CTENEHHU, UCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3alUCH JCHCTBUTENBHBIX YHCEN I PEIICHHUS MPaKTHUYECKUX
3a/1a4y U TIPEACTABJICHHS JaHHBIX; OMIEPUPOBATH MOHATHIMU: CHHYC, KOCHHYC ¥ TaHTEHC
MPOU3BOJIBHOTO YIJIa, HCIOJNB30BATh 3alMCh MPOU3BOJBHOTO YIia uyepe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (PYHKIIMUOTIEPUPOBATH MOHATHSIMU: HATypalbHOE, IEJI0€ YHCIIO,
WCIIOJIb30BaTh MPHU3HAKU JETMMOCTH IEJIBIX YMCEJ, Pa3IoKEHUE 4Yuciia Ha MPOCThIE
MHOKUTENIH JJISl PEIICHUsI 3a/1a4; ONEpPUPOBATh MOHSITHUEM: CTENEHb C PAllMOHAJIbHBIM
MOKa3aTeJIeM; ONEPUPOBATH MOHATUSAMU: JorapudM Yucia, JeCITUIHBIC U HATypaIbHBIE
Jorapu@Mel.




I1P6 02

YpaBHEHMS ¥ HEPABEHCTBA:ONIEPUPOBATH MOHATUAMMU:

TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIE€JI0E, PALMOHAIBHOE, HPPALUOHAIBHOE
YPaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUUYECKOE YPaBHEHHUE; BBITOJIHATH
peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M peIIaTh TPUTOHOMETPUYECKUE
YPaBHEHMSI; BBIIOJHATh NPeoOpa3oBaHUs LEJIbIX, PALMOHAIBHBIX U HPPALUOHAIBHBIX
BBIDAKEHUM M PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX
YPaBHEHHH W HEPABEHCTB; IPHUMEHATH YPAaBHEHHUS W HEPABEHCTBA U1 PELICHUS
MaTeMaTHYECKUX 3ajJad M 3a7ad U3 Pa3InYHbIX 00JIaCTel HAyKW M peajbHOM >KU3HWU,
MOJICNINPOBaTh pEaJbHbIE CUTYallMM Ha $A3bIKE ajareOphl, COCTABIATH BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4d, UCCIEN0BATH IOCTPOCHHBIE MOJIEIH C
UCIONb30BAaHUEM  ammapara  ajareOpspl. NPUMEHATh  CBOICTBa  CTENEHM  JJIs
peoOpa3oBaHus BBIPAKEHUN, ONEPUPOBATH MOHATUSMU: I10KA3aTEJIbHOE ypaBHEHUE U
HEPAaBEHCTBO, pEIIATh OCHOBHBIE THIIBI II0KA3aTEIbHBIX YPAaBHCHUM M HEPABCHCTB;
BBINOJIHATh TPeoOpa3oBaHUsl BBIPAKEHUH, COAEPIKAIIMX JOrapu(Mbl, OIEPUPOBATH
HOHATUSAMMU: JIOTapU(PMUYECKOE YpaBHEHUE U HEPAaBEHCTBO, PEIIaTh OCHOBHBIC THIIbI
JOTapu(MHUUECKUX YpaBHEHHH ¥ HEPABEHCTB; HAXOAWTh PEIICHHS IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OIEPUPOBATh IOHATHAMH: CUCTEMA JIMHEHWHBIX
YPAaBHEHUU U €€ PEIIeHKE, UCII0JIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUN I pEIICHUs
IIPAKTUYECKUX 3a7a4; HaXOJUTh PEUICHUS IPOCTEUIINX CHCTEM M COBOKYIIHOCTEH
pallMOHAIbHBIX YPABHEHMI M HEPABEHCTB; MOJEIMPOBATh DPEAJIbHBIE CUTyallMH Ha
SI3BIKE alreOphl, COCTABIATH BBIPAKEHHS, YPaBHEHHWS, HEPABEHCTBA M CHCTEMBI IIO
YCIIOBUIO 3a/layM, HUCCIEN0BaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHMEM alapara
anreOpsbl.

ITP6 03

@YHKIUY U IpadUKH:

ONEepUpOBATh MNOHATHAMU: (QyHKIMS, cHocoObl 3agaHus  (QYHKIMH, OOJIACTh
OTIpeNIeNICHUs] 1 MHOYKECTBO 3Ha4eHUH (hyHKIMH, TpaduK (yHKIMH, B3aHMHO OOpaTHBIE
(GyHKLUU; ONIepUpPOBaTh MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLIMH, HYJIH (QYHKIUH,
IMPOMEXYTKH 3HAKOIOCTOSIHCTBA; HCIOJB30BaTh TIpaduku (QYHKUMHA Ui pelieHus
YPaBHEHMI; CTPOUTh U YUTATh IpapUKu JIUHEHHON (QYyHKIMM, KBaJpaTUIHON (yHKINH,
CTENEHHON (YHKIMM C ILEeJIbIM IOKa3aTeleM; HCIO0JIb30BaTh Ipaduku (yHKIUN s
UCCIIEIOBaHMsI MIPOLIECCOB M 3aBUCHMOCTEH NMpHU PELICHUM 3a7ad U3 JAPYTruxX y4eOHBIX
IpEeIMETOB M pEaJbHOM JKM3HHM, BBIpAXaTb (QOpMYyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU.OMIEPUPOBATh  MOHATUAMU: TEepUOJMYEcKass (QYHKLUSA, TNPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (YHKIMH, HauOoJjblllee U HaUMEHbIIee
3HaYeHUs (YHKLIHMU HAa TMPOMEXKYTKE, MCIIOJIB30BaTh UX JUI MCCIEAOBaHUS (DYyHKIMH,
3aJaHHOM  TpauKOM; ONEpPHUpPOBaTh  MOHATUAMHU: TpapUKH  IOKA3aTEIbHOM,
jgorapupMuueckol M TPUTOHOMETPUYECKMX  (yHKIMH, u300pakaTb UX Ha
KOOpJAMHATHOM IUIOCKOCTH M MCIIONb30BaTh JJIs PELICHUS YpPAaBHEHUN U HEPABEHCTB;
u300paxaTb Ha KOOPAWHATHOW TIIJIOCKOCTH TIpauKu JHUHEWHBIX YpaBHEHUH U
UCIIOJIb30BaTh MX JUISl PELIEHUS CHUCTEMBl JIMHEHWHBIX YPAaBHEHMH; HCIOJIb30BaTh
rpaduku GYHKIUHA I UCCIICIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH U3 IPYTrUX YIeOHBIX
JUCIUIUINH.

ITP6 04

Hauana maTemaTn4eckoro aHaausa:

ONEepUpPOBATh MOHATHSIMH: MOCIEI0BATEIbHOCT, apupMeTHUecKass U reoMeTpudeckas
NPOTPECCUU; ONEPUPOBATH MOHATUAMHU: OECKOHEYHO YOBIBAIOIIAs TI'€OMETpHUEcKas
nporpeccusi, CyMmMa O€CKOHEUHO YOBIBAarOIEH IeOMETPHYECKON MPOrpeccuy; 3a/1aBaTh
[IOCJIEI0BATEIbHOCTH pa3IMYHBIMU crocobamu; UCIIOJIb30BaTh CBOMCTBA
MIOCJIEIOBATEIbHOCTEN W NPOTPECCHM IS PELIEHUs PEANBbHBIX 3a4ad NPHUKIAJHOrO
XapakTepa.oneprupoBaTh MOHATHAMM: HEMpepbIBHAS (YHKIMS, IPOU3BOAHAS (YHKIIMH,
HCIIOJIb30BaTh T€OMETPUYECKUH M (PU3MUECKUH CMBICI MPOU3BOAHOM JUISl PELICHUS
3a[a4; HAXOAUTh TPOU3BOIHBIC 3JEMEHTAPHBIX (YHKUUH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, NPOM3BEACHHUS, YaCTHOrO (YHKIMH; HCHOIb30BATh IPOU3BOJIHYIO JUIS
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UCCIe0BaHUA (YHKIIMM Ha MOHOTOHHOCTH M JKCTPEMYMBI, NPUMEHSATH PE3yIIbTaThI
UCCIICIOBAaHUS K TOCTPOCHUIO TpadUKOB; HCIOJIB30BaTh MNPOU3BOIHYIO IS
HAXOX/ICHUS HAWIY4IIEro pEUIeHUS B TPHKIAAHBIX, B TOM 4YHCJIE COIHAIbHO-
HYKOHOMHMYECKHUX, 3a/lauyax; OMNEepUpOBaTh MOHATHSIMHU: IEpBOOOpa3Hash W HHTErpad,
NOHMUMAaTh TEOMETPHYECKMH W  (QHU3MYECKMH CMBICT  HHTETpayia;  HAaXOIHUTh
NEepBOOOpA3HbIE AIIEMEHTAPHBIX (YHKUMH, BBIYMCIATH HMHTErpan 1o (dopmyre
Hprorona—JIeiiOnna; permath NpPUKIAJHBIE 3a1a4d, B TOM 4YHCJIE COIHAIBHO-
HKOHOMHUYECKOI0 M (PU3UUECKOr0 XapakTepa, CPpeICTBAMU MaTEMAaTHUECKOTO aHAIN3a.

ITP6 05

MHoKecTBa U JIOTHKA:

OIIEPUPOBATH IOHATUAMM: MHOKECTBO, OIEPALMM HAJ MHOXKECTBAMHU; HCIIOJIb30BAThH
TEOPETUKO-MHOKECTBEHHBIN anmapar JJI1 ONMCAHUS PEaJIbHBIX IIPOLIECCOB U SIBJICHUM,
Opy pelIeHUH 337ad U3 JpYruxX Y4eOHBIX NpPEAMETOB; OINEPUPOBATH MOHATUSAMHU:
OIIpElIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTECIbCTBO.

ITP6 06

OIEPUPOBATH ITOHATUAMH:

TOYKA, NpsAMasi, MJIOCKOCTb; IIPUMEHATh aKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX
IIPU PELICHUM I'€OMETPUYECKHUX 3a7ad; ONEPHUPOBATh MOHATHIAMU: IAPAILICIBHOCTh U
HNEpIEHIUKYIAPHOCTh  MPSIMBIX M IJIOCKOCTEH;  KJIacCU(UIMPOBATH  B3aUMHOE
pacIoIOKEHNE IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

I1P6 07

OIIEepUPOBATH MOHATHIMU:
JBYTpaHHbBIN yroJl, FpaHy JIBYTPaHHOIO yria, pedpo JBYIpPaHHOTO YIJjla, TUHEHHBIH yro
JBYIPaHHOI'O YIja, TpajycHas Mepa ABYI'PAaHHOI'O YIJIa; ONEPUPOBATH IMOHITUAMHU:
MHOT'OTPaHHUK, BBIIYKJIbII U HEBBITYKJIBI MHOTOI'PAHHUK, 3JIEMEHTbhl MHOTOI'PaHHUKA,
NOpPaBWIbHBI MHOTOTPaHHUK; paclo3HaBaTh OCHOBHbBIE BHJbI MHOT'OTPaHHUKOB
(mupaMuga, TpuU3Ma, TPSMOYTOJBHBIA MapajuieNienunen, Ky0); Kiaccu(puuupoBaTh
MHOTI'OI'pPaHHHMKH, BbIOMpasi OCHOBaHMS AJIs KiIacCU(UKALUU (BBIILYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHUKH, TNPaBUIbHbIE MHOTOTPAaHHUKH, MpSMble M HAKJIOHHBIE IPU3MBIL,
napajjeNenuneaspl); ONepupoBaTh MOHATHSAMU: CEKyllas IIJIOCKOCTh, CEUYEHUE
MHOTOTPaHHHUKOB; OOBSCHATH NPUHLUIBI MOCTPOEHUS CEUEHUM, HCIONIb3YsSd METOJ
CJIEZIOB; CTPOUThH CEYEHHMsS] MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BHIMOIHATH (BHIHOCHBIE)
IJIOCKHME YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y;

ITP6 08

peliath 3a/Jaud Ha HAaxXOXKJACHHWE TEeOMETPUYECKMX BEIMYMH 10 o0pasuam WiIu
aIropuT™MaM, TPUMEHSS M3BECTHbIE AHAIMTUYECKHME METOAbl INPU  PELICHUU
CTaHJApTHBIX MaTEeMaTHMYeCKMX 3aJad Ha BBIYMCIIEHHUE PACCTOSHUM MeXay JBYMs
TOYKaMH, OT TOYKH JO MPSMOM, OT TOUKH A0 IJIOCKOCTH, MEXY CKPEIINBAIOIIUMUCS
OpSMBIMU; pelaTh 3aJ1a4i Ha HaX0X/IeHHe FeOMETPUUECKUX BEJMUMH 110 00pa3lam Hiu
aIropuT™MamM, TIPUMEHSS M3BECTHBIE AHAIMTUYECKHME METOAbl INPU  PELICHUU
CTaHJApTHBIX ~ MaTeMaTHMYeCKMX  3a7ady  HA  BBIUMCIEHHE  YIJIOB  MEXIy
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXIY MPSIMON M IUIOCKOCTBIO, MEXAY IUIOCKOCTAMH,
JIBYTPaHHBIX YTJIOB;

I1P6 09

BBIUHCIATH 00BEMBI U IJIOLIAAN TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuaa) ¢
npuMeHeHHeM (HOpMyJ, BBIYMCIATh COOTHOLICHHUS MEXIY IUIOIIAASMU MTOBEPXHOCTEH,
o0béMamMi TOJIOOHBIX MHOTOTPAaHHUKOB; ONEPUPOBATh IOHATUSMU: CHUMMETPUS B
IIPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTH CUMMETPUM, LEHTP, OCbh M IUIOCKOCTb
CUMMETpUHU (PUTYpBI; U3BIEKATh, IPEOOPA30BHIBATh U UHTEPIIPETUPOBATH HHPOPMAIUIO
0 TPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (PUrypax, MPEACTABICHHYIO Ha uepTexax M
pUCYHKaX;

ITP6 10

OPUMEHSATh TeoMeTpudeckue (aKkTbl s pELIeHUs CTepeoOMEeTPUYECKHX 3ajad,
MPEJoJIaraoliuX HECKOJIbKO IIAaroB PEHIeHMs], €ClIM YCIOBUS NMPUMEHEHHUs 3aJaHbl B
SBHOM (OpPME;IPUMEHATh MPOCTEUIINE MPOrpaMMHbBIE CpEACTBA U IJIEKTPOHHO-
KOMMYHHMKAI[MOHHBIE CHCTEMBl IPHU PELICHUM CTEPEOMETPUUYECKHMX 3ajay;[IPUBOAUTH
IIPUMEpPbl MaTEMaTHYECKMX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HHU, PACIIO3HABATH
IPOSIBJICHUE 3aKOHOB TI'€OMETPUM B HCKYCCTBE;IPUMEHSITh IOJIYYEHHbIC 3HaHMS Ha
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NPaKTUKE: aHAJIM3UPOBATh peallbHble CUTYyallUd U IPUMEHSTh M3Y4YEHHBbIE MOHATHUS B
mporecce IMOMCKa pPEIIeHHS MaTeMaTHYecKd Cc(OpMyIUpOBaHHON MpoOEMBl,
MOJIEJIUPOBATh PEalbHbIE CUTYallUU Ha S3bIKE F€OMETPHUH, MCCIEI0BATh ITOCTPOCHHbIE
MOJIEJIM C UCIOJIb30BAaHUEM I€OMETPUUYECKUX NOHATUH U TEOpEM, amrmapaTa aiareopsl,
pelaTh NPaKTUYECKHE 33]]a4H, CBSA3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKHUX BEJIUYUH.

I1P6 11

OTIepUPOBATH TIOHSITHSIMH [IAHIPAYECKasT MIOBEPXHOCTH, oOpazyromiue
WINHAPUYECKOW MOBEPXHOCTH, LWIMHIDP, KOHUYECKas IOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW IOBEPXHOCTH, KOHYC, CdepHuecKas IMOBEPXHOCTh, paclo3HaBaTh Tela
BpamieHus: (IWIMHIP, KOHYC, cepa W 1map); OOBSACHATH CIOCOOBI IMOTYYEHHUS TeI
BpAIlleHUs; KIACCH(PUIMPOBATh B3aUMHOE PACIONIOKECHHE Chephl U  IJIOCKOCTH;
OIEPHPOBATH TIOHATHSIMHU: IIIAPOBOM CErMEHT, OCHOBaHUE CErMEHTA, BBHICOTA CErMEHTA,
IIapOBOM CJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, IAPOBOM CEKTOP;
BBIYUCIIATH O0BEMBI U TUIOMIAIM TIOBEPXHOCTEH TEJ BpAIICHHsI, TEOMETPHUECKUX TEII C
npUMEHEHHEM (HOPMYIT, ONIePHUPOBATH OHITUSIMH: MHOTOTPAaHHUK, BIIUCAHHBIN B Chepy
U ONKCaHHBIA OKOJIO c(ephl, cepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO BpAIllCHUS;
BBIYMCIISATH COOTHOIICHUSI MEXKIY TUIOIIAIIMHU IMOBEPXHOCTEH U 00bEMaMHU MOJOO0HBIX
TEJI;

I1P6 12

n300pakaTh M3ydaeMmble (QUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) IJIOCKME YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHJ CBEpXy, COOKYy, CHHU3Y, CTPOHTH CEUYEHHUS TeJl BpAIlCHHS,

U3BJIEKATb, MHTEPIPETUPOBATH u peoOpa3oBLIBAThH nHdopMaLnIo 0
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, MPEICTABICHHYI0 Ha YepTexax U
PUCYHKaX;

OIEpUpPOBATh IOHSITUEM BEKTOP B IPOCTPAHCTBE; BBINOJHATH JACUCTBUS CIOXKCHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOPA Ha YMCIIO, OOBACHATH, KAKUMHU
CBOWCTBAMH OHHM 00JaaIOT; TMPUMEHATH MPABWIO IapajuICICNUIe/Ia; OIEePUPOBATH
MOHATUAMM: JE€KapTOBbl KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOpPIMHATHI BEKTOpPA, YIOJ MEXAY BEKTOpaMH, CKaJSIpHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTh CYMMY
BEKTOPOB U IPOU3BEJCHHE BEKTOpAa HA YHUCIO, Yrol MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BENICHUE, PACKJIA/IbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

I1P6 13

3a/1aBaTh IUIOCKOCTb YPaBHEHHEM B JIEKapTOBOM CHUCTEME KOOpPAMHAT; INPUMEHSTH
reoMeTpuueckue (GakThl I PELIeHHUs CTEePEOMETPUYECKHMX 3aady, Mpearnoarariimx
HECKOJIBKO IIIaroB pELICHMs, €CJIM YCJIOBUSA NPUMEHEHUS 3a/JaHbl B SIBHOW (QopMe;
pemiatb  IPOCTEHIIME TEOMETPUYECKHME 3aJayd Ha IPUMEHEHUE  BEKTOPHO-
KOOPJIMHATHOIO METOJA; peIaTh 3aJadyd Ha J0Ka3aTeJbCTBO MAaTEeMaTHYECKUX
OTHOILIEHUH M HAXOXKJAECHUE FeOMETPUUYECKUX BEJIMYMH MO o0pas3liaM WM alropuTMam,
IIPUMEHSSI U3BECTHBIE METO/IbI IIPHU PENIEHUH CTAaHAAPTHBIX MATEMAaTHYECKUX 3a7ad4;

I1P6 14

YUTaTh W CTPOUTH TaOMUIBI M JUarpamMMbl; OINEPHUPOBATH MOHATHSIMH: CpelHee
apudMeThIecKoe, MeIuaHa, HauOoJbIllee, HaWUMEHbIIIEe 3HAYEHWE, pa3Max MacCHBa
YHCIOBBIX JIaHHBIX; ONEPHUPOBATH TMOHATUSMHU: CIy4alHBIM SKCIIEPUMEHT (OIBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTApHBIM MCXO0J) CIIydalHOTO
OTbITa, HAXOJUTh BEPOSTHOCTH B OMNBITAX C PaBHOBO3MOXXHBIMU CIIYYaiHBIMU
COOBITHSIMH, HAaXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITHH B M3yYEHHBIX CITydaHHBIX
DKCIIEPUMEHTAX; HAXOAUTh U (POPMYTUPOBATH COOBITHS: TIEpecedeHne U 00bheINHEHUE
JAHHBIX COOBITHUH, COOBITHE, MPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO, TOJIH30BATHCSA
quarpamMmamu Diinepa U (GOpMyNoi CIOKEeHUs BEpOATHOCTEH MPH pEIIeHUH 3ajad;
OTIEpUPOBATH MOHATHIMHU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS, HAXOJIUTH
BEPOATHOCTH C TIOMOIIBIO MpaBUja YMHOXKEHUS, C IOMOIIBIO0 JepeBa CIy4aliHOTO
OTBITA; TPUMEHSATh KOMOWHATOPHOE TMPABWIO YMHOXCHHUS TIPH PEIICHWH 3a/ad;
OTIEpUPOBATH MOHATHIMHU: HCIBITAHUE, HE3aBUCHMbBIC WCIBITAHUS, CEPUS HCIIBITAHUA,
ycrnex U Hey/laya, HaXOAUTh BEPOSATHOCTH COOBITHI B CEPUU HE3aBUCHUMBIX MCIBITAHHM
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JI0 TIEPBOTO ycIiexa, HaXOIUTh BEPOATHOCTU COOBITHI B cepuu ucmbITaHui bepHymnu;
ONEpUpPOBaTh NOHATUSAMU: CIy4yailHass BEJIMYMHA, PACHpPEICICHUE BEPOATHOCTEH,
JlMarpaMma pacrpeeseHusl.
I1P6 15 CPaBHUBATh BEPOSTHOCTH 3HAYCHUM CIydallHOM BEIMYMHBI 110 PACIPEICICHUIO WM C
MOMOILBI0  JUarpaMM; OIEpUpPOBaTh IOHATUEM MATEMAaTHUYECKOrO  OKHJIaHWUS,
IPUBOJIUTH IPUMEPBI, KaK IPUMEHSETCSd MaTeMaTUYeCKOEe OKUJIAHUE CiydailHON
BEJIMYMHBI HAXOJUTh MATEMATUYECKOE 0’KMJIAHHE I10 JAHHOMY paclpeieieHUI0; UMETh
IPEJCTaBICHUE O 3aKOHE OOJIBIIMX YHUCEN; MMEThb NPEJICTaBICHHE O HOPMAJIbHOM
pacupeieseHun
K 2.2. PazpabarbiBath JOKYMEHTALUIO o AKCIUTyaTaluu ANEKTPUUECKOTO u
AIEKTPOMEXAHUYECKOT0 000PYJOBAHHS.
K 3.1. OcymecTBisATh pa3paboTKy u odopmIIeHHE TEKCTOBOW H Tpadudecko dacTeit
TEXHUYECKON JOKYMEHTALNH.
IIK 3.2. BpInoyHATE  pacyeTbl  ANEMEHTOB  JJIEKTPUYECKOTO UM AJIEKTPOMEXAHUYECKOTO
000pyIOBaHU.
Kon n Pe3yabTaThl 0OCBOCHHS JUCHHUILINHBI
HAHMMEHOBaHHUe
OPMHPYEMDIX JInunocrtHeie (JIP) u MmeTanpeaMeTHble Tpeamernsre (IP)
KOMIIeTeHIN i (MP)
JIP 8.1 - JIP 8.8; I1P6 01 - I1P6 15;
OK01. MP 01, MP 02;
OK 02 JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.8; | I1P6 01 - I1P6 15;
' MP 01, MP 02, MP 03;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITP6 01 - I1P6 15;
OK 03. JIP 8.1 - JIP 8.8;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; I1P6 01 - TTPG 15;
OK 09. MP 01; I1P6 01 - T1PG 15;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITP6 01 - I1P6 15;
K 2.2. JIP 8.1 - JIP 8.8;
MP 01, MP 02, MP 03, MP 05,MP 06;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITP6 01 - TTPO 15;
K 3.1. JIP 8.1 - JIP 8.8;
MP 01, MP 02, MP 03, MP 05,MP 06
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITPG 01 - TTP6 15.
1K 3.2. JIP 8.1 - JIP 8.8;
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 U BUbI y4eOHOH padoThI

Bup yuedHoii padoTbl

Oobvem ¢ uacax

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

1. OcHoBHOE coepKaHHue 171
BT. U..

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

BT. 4..

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

Conep:xanue yueOHOro Marepuasia (0CHOBHOe U POodecCHOHAIBHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyembie
" Tem OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4ACOB KOMIIETHITHH
MOYJIb (IIPH HAJTHYHUU)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3nen 1. [loBTOpeHue Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.1 Cooeporcanue yueonozo mamepuana. OKO01-OKO04,
Lens u 3a0auu | bazogvle 3HaHUs U YMeHUs NO Mamemamuke 6 NPoPecCUOHANbHOU U 8 OKO09.
mamemamuxu npu | n08CeOHe8HO OesamelbHOCU. [IK 2.2,
oceoenuu cneyuanvhocmu | Ilpakmuyeckue 3ansimusi): 1K 3.1,
1. [jens u 3a0auu mamemamuxu npu 0C80eHUU CNeYUAIbHOCMU 2 IIK 3.2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.2 Hamypanvnvie u | Codeprcanue yuednozo mamepuana. OKO01-OKO04,
yenvle yucna 6 3adauax uz | Hamypanonvie u yenvie uucna 6 3adauax u3z peanvHot iwcuzuu. Ilpusnaxu OKO09.
DPeanbHOU JHCUIHU 0eNUMOCTU YebIX YUCel I[IK 2.2,
llpakxmuueckue 3ansamusi. IK 3.1,
1. Hamypanvuoeie u yenvie uucias 3a0a4ax u3 peaibHol HeUsHU 2 I1K 3.2
Tema 1.3 MHuoxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hag MHOXecTBamH. Jluarpammsl  Oinepa—BeHHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YHCE. OK09 ’
[IpaKTHYECKHE 3aHATHSL: '
1. MHoxecTBa 2
2. lmarpammsl Diinepa—BeHHa 2
IIpogheccuonanvro-opuenmuposannoe cooepircanue
Tema 1.4 Yucnosvie u | Cooepicanue yuedno2o mamepuana: OKO01-OKO04,
npoyenmuule goiuucienus | ObObIKHOBeHHble U OecAmuuHble OpobU, npoyeHmsl, OecKoHeunvle NepuooudecKue OKO09.
opobu. Apugpmemuyeckue onepayuu ¢ payuOHAIbHbIMU YUCIAMU, NPE0OPA308AHUS IIK 2.2,
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yucnosvix gvipasicenuti. Ilpumenenue Opobei u npoyeHmog O01a peulenus

IIK 3.1,

NPUKIAOHBIX  3A0a4 U3 PA3IUYHLIX OMpAciell 3HAHUL U PeanbHOU  JICU3HU. K 3.2
Jleticmeumenvnvle  uucna.  Payuonanvnvie u  uppayuoHanvHvle  yucaa.
Apugmemuueckue onepayuu c OeticmeumenvHulmMu uuciamu. Ilpubnusicénuvie
BLIYUCTEHUS, NPABUILA OKPY2TIeHUsl, NPUKUOKA U OYEHKA pe3yIbmama Gbl4UCeHU.
Ilpaxmuueckue 3ansamus:
1. Jleticmeumenvhovie u payuoraivHble Yyucia 2
2. IIpoyenmul 2
IIpogpeccuonanvro-opuenmuposanHoe cooepicanue
Tema 1.5 Ypasuenus u | Cooepircanue yuedonozo mamepuana:.
HepaseHcmaea Toorcoecmsa u mosicoecmeentvle npeodpPa306anus. Ypasuenue, KopeHb YpasHeHUs. OKO01-OKO04,
Hepasencmeo, pewenue nepasencmea. Memoo ummepeanos. Pewenue yenvix u OKO09.
OPOOHO-PAYUOHATILHBIX YPAGHEHULL U HEPABEHCTNE [IK 2.2,
Ilpaxmuueckue 3anamusi. IIK 3.1,
1. Pewenue ypasnenuil 2 [IK 3.2
2. Pewenue nepasencme 2
Tewma 1.6. Coaep:xaHnue yueOHOro MaTepuaJa;
[TocnenoBarenbHOCTH [TocnemoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOCIEAOBATENbHOCTEH. MOHOTOHHBIE
Y TIPOTPECCHUH MOCNeOBaTeNbHOCTH.  ApudmMerndeckass W T€OMETPUYECKass  MPOrPECCHUH.
beckoneuno yObIBaromas reomerpuueckass mporpeccusi. CymMma OECKOHEYHO OKO01-OKO04,
yObIBaroleil reomerpudeckord mporpeccuu. DopmMyna CIOXKHBIX TMPOIEHTOB. OKO09.
Hcnonp30BaHWe MPOTPECCHU JUISl  PEHISHUS pealbHBIX 3ajJad  MPHUKIAJTHOTO
XapakTepa.
IIpakTHueckue 3aHATHS:
1. [TocnenoBaTenbHOCTH U MPOTPECCUH 2
IIpogpeccuonanvro-opuenmuposanHoe cooepicanue
Tema 1.7 Ilpocpeccua e | Codepocanue yuedHozo0 mamepuana:
npogheccuoHanbHblx Ilocneoosamenvuocmu, cnocodwvl 3a0anus nociedosamenvrhocmetl. MoHomoHHbie OKO01-OKO04,
3a0ayax nociedosamenvHocmu.  Apugpmemuueckas u  2eomempuyeckas — npocpeccuil. OKO09.
beckoneuno ybwisarowas eceomempuueckas npoepeccus. Cymma 6ecKoOHeuHO IIK 2.2,
yovigarowel eceomempudeckoi npozpeccuu. Dopmyna CrOHCHbIX NPOYEHMOS. K 3.1,
Hcnonvzoeanue npoepeccuu O0nsi  peuwleHus peanrbHulX 3a0ay  NPUKIAOHO20 IIK 3.2

xapakmepa.
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Ilpaxmuueckue 3anamusi:
1. Ucnonvzosanue npoepeccuu ons pewieHuss NPUKIAOHBIX 3a0ay

Kontposbrast padota Nel (BXOHOM KOHTPOJI)

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

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

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

Conep:xaHue yueOHOI0 MaTepuaa;

OyHKIUA, crnocoObl 3amanus (yHKuuH. B3ammuo oOpaTtHbie ¢yHKIuU. ['paduk
¢ynkuuu. OONacTb ONpeNeNeHUusT W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢bynknuu. [IpoMexxyTku 3HaKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIINU.

TeopeTnueckue 3aHATHS:
1. OyHkms

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

N

OKO01-OKO04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOMCTBA

Conep:xanue yueOHOro MarepuaJa;

CrenenHass (QyHKUMsS C HaTypaldbHBIM M LEJbIM Moka3aTeneM. EE cBoiicTBa u
rpajpuk. CreneHb ¢ palMOHalIbHBIM IOKa3zareneM. CBoilcTBa  CTENEHH.
ITpeoOpa3oBaHue BbIPAXEHHUH, COACPIKAIMX PAIIMOHAJIbHBIE CTETIEHH.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢yHKIHS, ee CBOWCTBA

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

N

OKO01-OKO04,
OKO09.

Tema 2.3
ApudmeTrueckuii KOpeHb
N-oii cTeleHu

Copepxanue y4eOHOro MmarepuaJia;

ApudmeTnueckuil KOpeHb HaTypalbHON cTeneHu. JlelcTBus ¢ apudmeTnyecKkuMu
KOPDHSIMM N—OH CTENEHU. PeleHne MppanvoHaNbHBIX YpaBHEHUN U HEPaBEHCTB.
CaolicTBa U rpaguK KOpHsI nN-0i CTENEHH.

TeopeTnueckne 3aHATHA:
1. Apudmernueckuii KOpeHb

[TpakTrueckue 3aHsTHS:

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

3. Permenne nppannoHanbHBIX HEPABEHCTB

N -

OKO01-OKO04,
OKO09.
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IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 2.4 Cooeporcanue yueonozo mamepuana.
Cmenennaa @yukyus 6 | Cmenennas @yukyu, eé ceoticmea u e2paguk. Cmenenb ¢ payuOHAIbHLIM
npogheccuoHanbHoll nokazamenem. Ceolicmea cmenenu. Ilpeobpasosanue blpadicenut, coOepsHcaujux
desimenbHOCMU payuonaivusie cmeneHu. /leticmeus ¢ apughmemuueckumu KOpHAMU N—OU CMeneHu.
Pewenue uppayuonanvueix ypasnenui u nepagencms. Ceoticmea u epagux KopHs OKO01-OK04,
N-oii cmenenu. OKO09.
Ilpaxmuueckue 3anamusi. K 2.2,
1. Ksaopamuunas ¢hynxyus 6 npukiaoHulx 3a0a4ax 2 [IK 3.1,
2. Cmenennvle npeodpazo8anusi 8 NPUKIAOHbIX 3A0aYax 2 IIK 3.2
3. Uppayuonanvhvie ypagrenus 6 NPUKIAOHLIX 3a0a4aX 2
4. Texcmosvie 3a0auu ¢ NPOPeCcCUOHATLHBIM COOEPACAHUEM 2
5. I'paghuueckoe peutenue npukiaouvix 3a0au 2
KontponbHas padora 2
Paznea 3. [loka3zareabHasi QyHKIMS 16
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tewma 3.1 Coaep:xaHnue yueOHOIro MaTepHuaJa;
[TokazarenbHast ¢yHkuus, | [lokaszaTenbHble ypaBHeHUs: U HepaBeHcTBa. [lokazarenbHas QyHKIuMsA, €€ cBOWCTBa
ee cBoiicTBau rpaduk u rpaduK.
Teopernueckue 3aHATHS: OKgllé(c))gK 04,
1. Tloka3arenbHas GyHKIIHUS, €€ CBOWCTBA 2 '
IIpakTHueckue 3aHATHS:
1. Iloka3arenbHas QyHKIHUS, ee rpaduK 2
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJa;
Pemenne mnoka3zatenbHbIX | [lokazaTenbHble YpaBHEHUS! M HEPABEHCTBA. OK01-OK04
YpaBHEHU U HEPABEHCTB [TpakTueckue 3aHATHS: OK09 ’
1. Pemenue noxka3aTenbHBIX YpaBHEHHHA 2 '
2. Penrenue nokazaTelbHBIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooepircanue yuedno2o mamepuana. OK01-OK04,
llokaszamenvras ¢ynxyus | [lokazamenvnvie ypasHenus u HepaseHcmea. Illokasamenvuas @yukyusa, eé OKO009.
8 NPUKTIAOHBIX 3a0a4aX ceoticmea u 2papux. MK 2.2,
Ipakxmuueckue 3anamus: K 3.1,
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1. Ilokazamenvuas yHKYus 8 NPUKIAOHBIX 3A0AUAX. 2 IIK 3.2
2. Ilokazamenvhvie ypasHenus 8 NPUKIAOHBIX 3A0aYax 2
3. I’ paguueckoe pewenue npukiaoHwvlx 3a0au 2
KonrponbHas pabora 2
Paznen 4. Jlorapudmel. Jlorapudpmuyeckas GpyHkuus 20
Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 4
Tema 4.1 Conep:kanue y4eOHOIr0o MaTepuaJa:
Jlorapudm yucna. Jlorapudm uymcna. [lecsatuunple u HaTypaibHble Jorapudmbl. [IpeodpazoBanue
BBIPOKEHUI, COJIEPKAIUX JOTapHU(PMBI.
Teopernueckue 3aHATHS: OKO01-OKO04,
1. Jlorapudpm 2 OKO09.
[IpakTuyeckue 3aHATHSL:
1. CpoiicTBa norapudma 2
2. IIpeoOpa3oBaHue BBIPAKCHUM, COACPIKAIITUX JIOTApU(DMBI 2
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmudaeckas Jlorapudmuueckas GyHK1us, ee cBoWCTBa U rpaduk
¢byHKIUS, ee CBOWCTBA Teoperuueckue 3aHATHA: OK01-0K04,
1. Jlorapudmuyeckas ¢pyHKIMs, ee cBOICTBa 2 0KO09.
IIpakTHueckue 3aHATHS:
1. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 2
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmuueckue Jlorapudmuueckue ypaBHEeHHUs 1 HEPABEHCTBA. OKO01-OK04
YpaBHEHMsI U HEpaBEHCTBA. | [IpakTHUECKUE 3aHSITHS: ’
OKO09.
1. Jlorapudmuueckue ypaBHeHUs 2
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 4.4 Cooepiwcanue yuebnozo mamepuana:.
. OKO01-OKO04,
Jloeapugpmuueckasn Jloeapugpm uucna. Ilpeobpazosanue 6vipadcenuil, COOEPHCAWUX TLO2APUPMBL. OK09
@dynxyus 6 npuxnaouvix | Jlocapupmuuecxasn ¢hynxyus, ee epagux K 2 2
3adauax IIpaxmuueckue 3anamusi: 7
IK 3.1,
1. Jloeapugpmuueckas ynkyus 6 nPUKIAOHbIX 3a0aAUAX. 2 K 3.2
2. Jlocapugmuueckue ypasnenus 8 NPUKIAOHbIX 3a0a4ax 2 )
KonTponpHas pabota 2
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Pa3znen S. YpaBHeHus1 1 HEpaBEHCTBA

12

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 12
Tema 5.1 Cooepicanue yueonozo mamepuana:
Cucmemvl ypasHenuu Cucmemvl  quHetinblx ypaeHneHuli. Pewenue npuxiaouvix 3a0au ¢ NOMOWBIO
cucmemul uHelinvlx ypasHenui. Cucmemsl U cOBOKYNHOCIU YeNblX, PAYUOHATbHBIX,
UPPAYUOHATLHBIX, NOKA3AMENbHYIX, 102APUDMUYECKUX YPAGHEHUll U HepABeHCMS.
Hcnonvzosanue epaguxos @yukyuti 0as peuleHuss YpasHeHuul U  CUcCmem. OKO01-OKO04,
Ilpumenenue ypasHenuii, cucmem u HepPABEHCME K PEUEHUIO MAmMeMamuyecKux OKO09.
3a0a4 U 3a0ay U3 pasiuyHsbix 0d1acmett HaAyKu U peaibHOU JHCU3HU IIK 2.2,
Ilpaxmuueckue 3anamusi. IIK 3.1,
1. Cucmemsl runetinvix ypagreHnuil 2 IIK 3.2
2. Ucnonvzosanue epapukos yukyutl 015 peutenust ypaeHeHull U cucmem 2
3. @opmynvl 8 npakmMuyecKux 3a0a4ax 2
4. Pewenue mekcmosvix 3a0ay npo@hecCuoHaibHO20 COOEPHCAHUSL 2
5. Vpasuernus u nepasencmesa 6 npogeccuonanvbHulx 3a0a4ax 2
6. Cucmemvl ypasnenuil 8 nPopheccuoHaIbHbIX 3a0a4ax 2
JAudpepeHunpoBaHHbIii 3a4eT 2
Pa3nes 6. OcHOBBI CTepeoOMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
Tema 6.1 OcHosable | CogepkaHue y4eOHOT0 MaTepuaa;
MTOHSATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHHU: TOYKA, TMPsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna u300pakeHUs HAa PUCYHKAX: M300pa)KEHUsS IIIOCKOCTEH, MapasuiedbHBIX
npsMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcuoMaTHYeCKOM OK01-0K04
IOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUM U CIEJACTBUS U3 HHX. OK09. ’
[ToHsATHS: IepeceKaronecs MIOCKOCTH, MePEeCeKAoNTHecs IpsMas M MII0CKOCTb.
TeopeTnueckue 3aHATHSA:
1. OcHOBHBIE TIOHATHS CTEPEOMETPUHU 2
2. AKCHOMBI CTEPEOMETPUHU 2
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Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4eOHOI0 MaTepHaJa:

BekTop Ha miockoctd M B npocTpaHcTBe. ClI0KEHME M BbIUUTAHHE BEKTOPOB.
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. KoOpAMHATHO-BEKTOPHBIN
METOJ1 IIPY PEIICHUH F'€OMETPUUECKUX 3a]ad.

TeopeTnueckue 3aHATUA:
1. BekTopsl B IPOCTpaHCTBE

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

N

OKO01-OK04,
OKO09.

Tema 6.3
[IpssMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue yueOHOro 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 2 2
npocmpamcmee. K 3'1’
Ipaxmuueckue 3anamusi: K 3 2’
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 MHOTOTPaHHUKaMH, H300paKeHHE MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIE 2JIEMEHTBI MHOTOI'PaHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOTDaHHUKH;
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 IUpaMuAa, TI'paHM M OCHOBAHUE NHMpaMHJbl; OOKOBas WU IOJHAs
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamunabl.  IIpaBunpHBIE  MHOTOIDAaHHUKH: — TOHATHE  IIPABHIIBHOTO
MHOTOTpaHHMKA; IpaBWIbHAs MpU3Ma M NpaBUIbHAs MUpaMHIa; I[paBUIbHAs
TpeyrojpHas IUpaMuia W TpaBWIbHBINA TeTpa’ap; 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.
Bbluucnenne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, aumaroHanu, yrisl. [linomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH MPABUIBHOW IHpaMHUIbI, TeOpemMa O IUIOIIAIU
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, 0OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM TMOBEpXHOCTH. M3o00pakeHue UWIMHIpa Ha IUIOCKOCTU. Pa3BépTka
UWJIMH]PA. Ceuenus uuauHApa  (TUI0CKOCTHIO, napasuieIbHON 1581071
NEPIEeHIUKYIAPHONM ocu uuinHapa). KoHuueckas MOBEPXHOCTb, 0OO0pa3yrolue
KOHHYECKOW IIOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW MOBepXHOCTH. Komyc:
OCHOBaHME 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 IMIMHApa, KoHyca. OOBEM mapa 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. COOMHOUWIEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEl, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202DAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

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

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

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

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

MK 2.2,
K 3.1,
TK 3.2

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
TpuroHomerpuueckue  gopmynsl.  [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 2.2,
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 [IK 3.1,
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2 [IK 3.2
3. Tpueonomempuueckue yHKyuu 6 NPUKIAOHBIX 3a0a4ax 2
KonTponbHas pabota 2
Pa3nea 9. IIpousBognas GpyHKIUH, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
Tema 9.1 Copnepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKINU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [IpousBomHas CyMMbl, NPOU3BEICHMUS,
yacTHOro ¢yHkuuid. IIpuMeHeHne NpoM3BONHONW K HCCIENOBaHUIO (YHKIMHM Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHA: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHS:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxenne HanbombIIero 1 HAMMEHbBIIEr0 3HAYCHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 9.2

Cooeprcanue yueonozo mamepuana:

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX OKO01-OK04
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU OK09 ’
3a0ayax epaghuxom. K 2 2
Ilpaxmuueckue 3anamus (c npogheccuoHanbHO-0OpUeHMUPOBAHHBIM COOEPHCAHUECM). K 3'1’
1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 K 3'2’
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 WHTerpana. Beruucienune muTerpaia no ¢opmyne Herotona—
JleitOHMIA
Teopernueckue 3aHATHA: OKO01-OKO04,
1. I[TepBooOpazuas 2 OKO09.
IIpakTHueckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. NnaTerpan 2
3. OnpeneneHHbIil UHTErpaj 2
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana.
Humeepan 6 | Ilepsoobpasnas. Tabnuya nepgoobpaszuvix. Humeepan, ceomempuueckuti u OKO01-OKO04,
npogheccuoHanbHbIX Qusuueckuti cmoicn unmeepana. Boviuucnenue unmeepana no gpopmyne Hviomona— OKO09.
3a0ayax Jlewbnuya. Ilpakmuueckoe 3Havenue u npumeneHue unmezpaida. [IK 2.2,
llpakxmuueckue 3ansamusi. IK 3.1,
1. l'eomempuueckuii u puzuueckuli CMblCll UHmMe2paa 2 K 3.2
2. Uumeepan 8 npukiaouvix 3a0a4ax 4
KonTponpHas pabota 2
Pa3nes 11. BepoSiITHOCTh M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copnepxxanue y4eOHOIro MmaTrepuaJia; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.
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u omnucarenbHas | apudMeTuyeckoe, MeauaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

1. CocoObl onucaHus U MpeICTaBICHMs] TaHHBIX
Tema 11.2 Coaep:xxaHue yueOHOro MaTepuaJa;
Cayuaiinple  ombiTel W | Cioy4aliHble SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. OJEeMEHTapHbIE
CiTyJaiiHbIC cOOBITHSA, | COOBITHS (MCXO/BI). BeposTHOCTH ciydailHOTO coObITHsI. BeposTHOCTH COOBITHIT B
OTIBITHI C | ONbITax ¢ paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
PaBHOBOSMOKHBIMU [TpakTHyeckue 3aHsTHS:
SJICMEHTapHBIMH 1. BEpOATHOCTH CIy4aifHOTO COOBITHS
UCXO0JaMU
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJa;
Onepanuu Hapa | Onepanuu  Haj ~ COOBITUSAMHU:  TepeceueHue,  OoObeAMHEHHE  COOBITHIA,
COOBITHSIMH, CIIO)KEHUE | IPOTUBOMOJIOKHbIE  cOObITUA. Juarpammbl — Oiinepa. @PopMmynia  CIOKEHUsS
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

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

[IpakTHueckue 3aHATHS:

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

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

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

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

Tema 11.7 Copneprxanue y4eOHOIro MmaTepuaJia;

CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.

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

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 11.8 Cooepotcanue yuednozo mamepuana.

Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.

cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio

npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem

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 2.2,
Ilpaxmuueckue 3anamusi. K 3.1,
1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2 IIK 3.2
2. Pacuem xonuyecmea nepecmano8oK U couemanuii 2
3. Ilpakmuueckas paboma c Ucno1b308aHUeM INEKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue gepossmuocmell 8 NPUKIAOHBIX 3a0ayax 1

KonTponsHas pabora 2

Kouncyabranumn OO01mre MeToIbI pelIeHus 3a71a4 U ypaBHEHU N 8
[TpakTHyeckoe 3aHsTHE

IIpomexxyTounasi arrecranus (JK3amMeH) 4

Bceero: \ 577
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecne4yeHU o

Peanuszanus mporpammbl JUCHUIUIMHBL TpeOyeT Hamuuus yd4eOHOro kaOWHETa pPYCCKOro
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 HANPaBICHHOCTBIO.

OobopynoBanne y4eOHOro KabuHeTa:

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

—  JIUAAKTHYECKHE MaTepuanbl (3aJaHusl JUIsl KOHTPOJIbHBIX PAa0OT, IJIsl pa3HbIX BHUJIOB
OILICHOYHBIX CPEJICTB, PK3aMEHa U JIp.);

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

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

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

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

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

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

1. Amumo HI.A. m gp. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJln3a, TeOMETpUs.

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

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

U Hayaja MareMarudeckoro ananuza. ['eomerpus. ['eomerpust (0a30BbIf U yriTyOJIEHHBIH
ypoBHH). 10—11 kmaccsl. — M., 2021.

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

CMELUANBHOCTEN COIMATIBbHO-DKOHOMUYECKOTO MPOGWIsL: YYeOHHK Ui CTYJ. YUYpexKJICHHH
cpen. mpod. obpazopanms. — M., 2022.

6. Komarua FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M Hayaja MaTeMaTHYecKoro aHaiu3a. Anredpa W Hayala MAaTeMaTH4YecKoro aHaiu3a
(6a3zoBbIil 1 yrmyOneHHBIN ypoBHH). 10 kimace / mog pexa. A. b. XKmkuenko. — M., 2022.
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7. Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHanu3a. Anrebpa W HayaJa MaTeMaTHYeCKOro aHalau3a
(6azoBbIil U yrmyOneHHBIH ypoBHH). 11 kmace / mox pexn. A. b. Kwkuenko. — M., 2022.

HNuTepHeT-pecypesl
1. Enunas xosnekims 1mudpoBeix oOpasoBaTeibHbIX pecypcoB. - URL: http://school-
collection.edu.ru - TekcT: 31€KTPOHHBII.
2. IloBropum wmarematuky. - URL: http://www.mathteachers.narod.ru - TekcrT:
3JICKTPOHHBIN.

3. ®enepanbubiii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru -
TekcT: 27eKTPOHHBIN.

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
|
KOMIIeTeH U
P1,Temer 1.1,1.2,1.3,1.4,1.5,1.6,1.7 YcTHBIM onpoc
P2, Temsr 2.1,2.2, 2.3 DpoHTATBHBIN OIPOC
P 3, Temsr 3.1, 3.2 MaremaTndecKkui TUKTAHT
P4, Temr1 4.1,4.2,4.3 TectupoBanue
P35, Temsr 5.1 [IpakTrueckue paboOThI
OKO01-OK04, | P 6, Tems1 6.1,6.2,6.3 KonTtposnbHble paboTbl
OKO09. 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
IIK 2.2, P 5, Temnr 5.1 3anmTa NHIUBUYyIbHBIX
IIK 3.1, P 6, Tems! 6.4 MIPOEKTOB
IIK 3.2 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 2.2, ouIeram.
K 3.1,
1K 3.2
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