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

I[TPOI'PAMMA 3
OBLIEOBPA3OBATEJIBHOU
YYEBHOU NMCHUITJIMHBI

OV.06 <MATEMATHUKA»

no conenuaiibHoctu CIIO

38.02.01 DxoHomMuKa U OyXrajaTepcKuil yuer (110 0Tpacjsim)

YKpPYIHEHHAasl Tpynna
38.00.00 DxoHoMMKa M yIIpaBJIeHUE

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepctBa npocserieHuss Poccun ot 5 deBpans 2018 . Ne 69 «O06 yTBepxkaeHIN
(benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENbHOIO CTAaHAAPTa CPEAHEro NPO(EeCcCHOHATBHOTO
oOpazoBanus 1o crienuanbHOCTH 38.02.01 DxoHOMUKA U OyXTANTEPCKHUI yUeT (0 OTPaCIsAM)».

IIpuxasa MunucrepcTsa o0Opa3oBaHUs 51 HAyKU 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);

IIpukaza MunucrepctBa mnpocBemieHuss PO ot 18 mas 2023 1. Ne371 «OO6 yTBepkKICHUH
benepanbHON 00pazoBaTEIHLHON MPOTrPAMMBI CPEAHETO OOIIET0 00Pa30BaAHUI;

B COOTBETCTBUH C:

OenepanbHoil padoueii mporpammbel COO mo yuebHOMY mpeamery «Maremarukay (0a30BBIN
YPOBEHB);

IpUMEpHOI paboueil mporpaMMel 0011€00pa30BaTENbHON AMCHUIUIMHBL «MaTeMaThuKay s
npodeCCHOHAIBHBIX 00pa3oBaTeNbHBIX oOpranu3anui, yreepxkiaennon OI'BOY IO MPIIO or
30.11.2022 r., pa3zpabotannoit mis crneuuaibHoctd CIIO 38.02.01 DxoHOoMUKa M OyXraiaTepcKuil yder
(o oTpacisam);

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 01.03.2023 Ne05-592).

Opranmsanust - paspadborunk: BIIOY OO «OpnoBckuii TEXHUKYM IyTel cooOmeHus uMeHn B.A.
Jlarmoukunay»

Pazpaborunku:

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

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

BenenukroBa JI.A., npenonaBarenun wmareMaTtuku bBIIOY OO «OpioBckuii TEXHHKYM DyTed
cooOuieHust umenu B.A. JlanoukuHay.

PaCCMOTpeHO, 01106peH0 U PEKOMEHJOBAHO K IPHMCHCHHIO Ha 3aCCaHuH npenmemo-uuknosoﬁ

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

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

> — HWBanosa E. JI.



w

COJEPXAHUE

OOmast xapakTepucTika pabodell mporpammbl 0011€00pa30BaTENLHON JAUCIUTUINHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI

«MareMaTHKa»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
oOmeobpazoBarenbHOro nukiaa obpazoBarenbHO mporpammbl CIIO B coorBerctBHM ¢ PI'OC 1o
npodeccun 38.02.01 DxoHOMUKA U OyXTanTepcKuii y4yer (10 OTpacisiM).

1.2. ]_Ie.]'ll/l 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

JCATCIIbHOCTH.

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 Pe3yabTaThl 0OCBOCHHMS TUCHUILINHBI

pe3yJ1bTaToB
BeiOupare cmocoObl  pemieHuss 3agad  Npo(ecCHOHAIBHOM  JesITeNbHOCTH

OK 01 PUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

Hcnonp30BaTh COBpPEMEHHBIE CpEACTBAa IOMCKA, aHaIW3a W UHTEpIpeTalun

OK 02 uHpopMaMd ¥ MHQOPMAIMOHHBIE TEXHOJOTHHM JUIs BBIOJHEHUs 3a/ad
poeCCHOHAILHON JIESITEHHOCTH,

[TnanupoBaTh M peannu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE

OK 03 pa3BUTHE, MPEANPUHUMATEIBCKYIO NEATEIbHOCTh B IMpodeccHoHanbHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO (PMHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYalUsX;

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

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

JIPB 1.7 [Tonumaromuit  mpodeccuoHaabHOE 3HA4YeHHWE OTpacid s COLMAIbHO-
SKOHOMMYECKOTO, TMPOMBIIUIEHHOTO M HAY4YHO-TEXHOJIOTHYECKOTO Ppa3BUTHUS
CTpaHbI

JIPB 2.5 Oco3HaHHO TPOSABISAIONIMN  HEPaBHOAYIIHOE OTHOIIEHWE K  BbIOpaHHOMU
npodeccuoHaIbHON JIESITEIIBHOCTH, IIOCTOSIHHO COBEpLIEHCTBYETCH,
PO)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOKO MPO(ECCHIO/CIIeMATbHOCTb.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHMIO B BEIOpaHHOU chepe mpodhecCHOHATBHON e TETHHOCTH.

JIP 6.6 Obnanaronuii chOpMUPOBAHHBIMU TPEJICTABICHUSIMUA O 3HAYCHUM U IIEHHOCTHU
BbIOpaHHOW Mpodeccru, MpOSBISIONINI yBaXKeHHE K CBOCH MPOPECCUH U CBOEMY
npodecCHOHATPHOMY COOOIECTBY, MOJICPKUBAIOIIMNA TO3UTHBHBIM 00pa3 u
pecTrk cBoel mpodeccuu B 00IIECTBE.

JIPB 6.8 ["'0TOBBII K OCBOEHHIO HOBBIX KOMIETEHINH B MPOHECCHOHATBHON OTPACIIH.

JIP 8.1 JleqarenbHO BBIpAXKAIOIIUN MO3HABATEIbHBIE WMHTEPECHl B Pa3HbIX IPEAMETHBIX

00nacTsax ¢ y4éTOM CBOMX HMHTEPECOB, CLIOCOOHOCTEH, MOCTHKEHUN, BEIOPAHHOTO
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HanpasyieHUs! TpodecCHOHaTbHOr0 00pa30BaHMs U MOATOTOBKH.

JIP 8.2

Ob6nanaronvii  MpeacTaBICHHEM O COBPEMEHHOW HAy4YHOH KapTHHE MHpa,
JOCTHKEHUSAX HAayKHM M TEXHUKH, apryMEHTUPOBAHHO BBIPAXKAIOIIWKM ITOHUMaHHE
3HaYeHHUsS HAYKW W TEXHOJOTHHA JUIs pa3sBUTHA POCCHICKOro oOIIecTBa H
o0ecneyeHus ero 0€30MacHOCTH.

JIP 8.3

JleMOHCTpUpYIOIIUH  HABBIKM  KPUTHYECKOTO  MBIILJICHUS,  ONpEleIeHUs
JIOCTOBEPHOCTH Hay4yHOU MH(pOpMalliu, B TOM 4ucie B chepe npodeccuoHanbHON
JIeATEIbHOCTH.

JIP 8.4

YMmerouuii BEIOUpaTh crocoObl perieHust 3aad npodeccuoHalbHON AesITeTbHOCTH
MIPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTAM.

JIP 8.5

Hcnonp3yronuil COBPEMEHHBIE CPEICTBA IIOMCKA, aHaIU3a M HHTEPIpPETalnu
uHpopManuy, HHOOPMAIIMOHHBIE TEXHOJOTMU U  BBIIOMHEHMS  3ajad
1po¢eCCHOHATIBLHOMN 1€ TEIbHOCTH.

JIP 8.6

PazBuBaromuii ¥ NPUMCHSIONIMA HABBIKKM  HAOMIOJCHUS, HAKOIUICHUS U
cucTeMatuzaluu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU U
TYMaHUTapHOM 0O0JacTSIX IMO3HAHUS, MCCIEAOBATEIbCKOM M Mpo¢ecCHOHaTbHON
JIeSITENLHOCTH.

JIPB 8.7

Ob6nagaromuii  OMBITOM y4YacTUSi B HAyYHBIX, HAyYHO-HCCIIEIOBATEIbCKUX
MPOEKTax, MEPONPHUATHSIX, KOHKypcax B  pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccuu /CrenrnaabHOCTH.

JIPB 8.9

[IposiBasitolMidA CO3HATETHLHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCHOHANbHON 1 001ECTBEHHON e TeIbHOCTH

MP 01

ba3oBeIe TOrHYECKUE NEUCTBUS:

BBIABIIATh M XapakTepU30BaTh CYUIECTBEHHbIE IMPU3HAKU MaTeMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAYy THOHATHAMH, (HOPMYIHPOBATH
OTpeieNIeHus TIOHATUH, YyCTaHABJIMBATh CYIIECTBEHHBIM NMPU3HAK KiIaccu(UKaluy,
OCHOBaHUS JUIsl OOOOIIEHMS] M CpaBHEHUS, KPUTEPUU MPOBOIAUMOIO aHaIM3a;
BOCIIPUHUMATh, (OPMYINPOBATh U MPEOOPa30OBBIBATE CYXKACHUS: YTBEPAUTEIbHBIE
U OTpULIaTelbHbIE, €IUHWYHBIE, YacTHble M OOIIMe, YCIOBHbBIE; BBIABIATH
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpeuYuss B (pakrax,
JAaHHBIX, HAOMIOJEHUSAX M YTBEPKACHUSX, Mpeagaratb KpUTEpUH i BBISBICHUS
3aKOHOMEPHOCTEN M NMPOTUBOPEUNI; JENIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JE€AYKTHBHBIX W HWHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOYEHHUH IO
AQHAJIOTUM; TPOBOJUTH CAaMOCTOSITENIBHO  JOKAa3aTelIbCTBA  MaTEeMaTHYECKHX
YTBEpXKACHUM (TMpsiMble M OT TMPOTUBHOIO), BBICTpaUBaThb apryMEHTALUIO,
IPUBOINUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIbI; BBIOMpATh CIIOCOO pelieHus y4eOHOH 3anauu (CpaBHHUBATh HECKOJIBKO
BapUaHTOB  peIleHHUs, BBIOMpaTh Haubojee MOAXOIMANMH ¢ yu€ToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

MP 02

ba3oBbie uccnenoBaTenbckue 1eHCTBUA:

UCTIOIB30BaTh  BOINPOCHI KaK HMCCIEAOBATEILCKUH HMHCTPYMEHT TIO3HAHWUS,
dopMynupoBaTh  BONPOCHL,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpodsemy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y, apryMEHTHpPOBATH
CBOIO TO3UIMIO, MHEHHE; IPOBOJAUTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBIN
9KCTIIEPUMEHT, MCCIICAOBAHNE 10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTro
00BbeKTa, SIBJICHMSA, MPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJIEHUSIMHU, TIPOLIECCAMH; CaMOCTOSITENIbHO (opMmynupoBath 000OLIEHUS U
BBIBOIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHNUS, UCCIEI0OBAHUs, OLEHUBATh
JOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3YJIbTAaTOB, BBIBOJIOB M  0OOOIICHUIA,
IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpoOLecca, a TaKKe BBIABUIaTh
IPEATIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSX




MP 03

Pa6ota ¢ uadopmanmeii:

BBISBIISITH 1eUINUTH HHDOpPMAIMK, TAaHHBIX, HEOOXOIUMBIX JII OTBETA Ha BOIIPOC
U JUIS PEUICHHs 3a/laud; BBHIOMpaTh HH(OPMAIMIO W3 HMCTOYHHUKOB Pa3IMYHBIX
TUTIOB, aHAJM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BHIOB M (OPM TIPEACTABICHUS; CTPYKTYPHPOBAaTh HH(MOPMAIIHIO,
NPECTaBIATH €€ B pa3InyHbIX (hopMax, WILTIOCTPUPOBATH T'papUeCcK; OLECHUBATD
Ha/IEKHOCTh MH(DOPMAIMK 110 CAaMOCTOSATEIIEHO CHOPMYIUPOBAHHBIM KPUTEPHSIM,
c(hOPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh M (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCIOBHSIMH WU
HeIsIMH  OOLLEHUS, SICHO, TOYHO, IPaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHMS MO XOJy PELICHUs 3alayd,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3ylbTaT; B X0/1€ 00CYXICHUS 33/1aBaTh BOIPOCHI
[0 CYIIECTBY OOCYXIaeMOil TeMbl, IPOOJIEeMbl, pelaeMoil 3a1aun, BBHICKA3bIBAThH
UJeU, HalEJICHHbIE Ha IIOMCK pEUIEHUs, COINOCTABIATb CBOM CYXIECHHS C
CYXKICHUSIMH JPYTUX YYaCTHUKOB Jpajiora, 0OHapy>KuBaTh pa3jMyuue U CXOACTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUpOBATh PA3HOIIIACHS, CBOU BO3PAXKCHHUS;
IPEJCTaBISITh PE3YyNbTaThl pELIeHMs 3a7aud, SKCIEPHMEHTa, MCCIeA0BaHus,
MIPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opmar BBICTYIUICHUS € Y4ETOM 3ajad
Ipe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUH.

MP 05

Camoopranusanus:

COCTABIIATH IUJIAH, AJNTOPUTM pEIICHHs 3a7add, BBIOMpPATh CHOCOO pemieHus: ¢
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHUH C YIETOM HOBOW MH(OpMAIH.

MP 06

CaMOKOHTPOJIb, SMOLMOHATbHBIN UHTEIIIEKT:

BIIAJICTh HABbIKAMU ITO3HABATEIBHOU pe(pIEeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, MX PE3yIbTAaTOB, BIAJETh CHOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa PelIeHns MaTeMaTHYeCKON
3a/1aud; TPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpH PpPEUICHUU
3a/1a4d, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JMaHHBIX, HAWJEHHBIX OMIMOOK, BBIABIEHHBIX TPYAHOCTEH;  OLIEHUBATH
COOTBETCTBUE pe3ysibTaTa IEIH U YCIOBHSIM, OOBSICHATH NMPUYUHBI JTOCTUKEHUS
WIM HEAOCTH)KEHUS Pe3yNbTaTOB NEATENbHOCTH, HAXOAWTh OIIMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:

NOHMMATh M MHCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaJIbHON
paboThl TpU peleHuH y4eOHBIX 3a/Jay, MNPUHUMATh LEeJIb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacmnpenensiTh
BUABl PabOT, JOroBapuBAaThCS, OOCYXIaThb NPOLECC U pPE3ylbTaT pabOTHI,
000011aTh MHEHMSI HECKOJIbKHX JIIOJIel; ydacTBOBaTh B TPYNIOBBIX (popmax
paboThl (00CYyXKaAeHUs, OOMEH MHEHHH, «MO3TOBbIE€ IITYPMbD» U UHbIE), BBITOIHATH
CBOIO 4acTb pabOThl U KOOPAUHUPOBATH CBOM ACHCTBHS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIIM MPOJIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSL.

ITP6 01

Yucna u BBIYMCICHUS:

ONEepUpOBaTh  MOHATUSAMHU:  pallMOHAIbHOE W JEHCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHAst U JECATHYHAs ApPOOb, MPOLEHTHI; BBIIOIHATH apUPMeTHUYECKHE
ornepanuyd C palUoOHAIbHBIMU U JIEUCTBUTEIBHBIMU YHCIAMU; BBIOJHATh
npuOIMKEHHBIE BBIYUCIICHHUS, UCIIOJB3Ys MPaBUIIa OKPYTIICHHS, 1e€1aTh IPUKUIKY
U OLIEHKY pe3y/bTaTa BBIYMCICHHI; ONEpUpOBaTh NOHATHAMU: CTENEHb C LEJIbIM
nokasaresjeM, CTaHAapTHas (opMa 3amucH JEHCTBUTENBHOTO 4YHCIa, KOPEHb
HaTypaJlbHOM  CTENEHW, UCMHONb30BaTh  MOAXOMAIYI0  ¢GopMy  3amKcH
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JEHCTBUTEIBHBIX YUCEN Ui PEIICHUs INPAKTUYECKUX 3a7ad U IPEICTaBICHUS
JIAaHHBIX; ONEPUPOBATH IOHATUSMU: CUHYC, KOCHHYC M TaHI'€HC MPOU3BOJIBHOIO
yIia, HUCHOJb30BAaTh  3alUCh  IPOM3BOJBHOIO  yIyla  4epe3  OoOpaTHbIe
TPUTOHOMETPHUYECKHE (PYHKIIMHONIEPUPOBATh MOHATHAMM: HATypalbHOE, IIeNoe
YHCII0, UCIIONB30BATh NIPU3HAKU JEIMMOCTH LICNIBIX YMCEIl, PA3JIOKEHUE YUCIIa HA
IIPOCTHIE MHOKUTEIU I PELIEHUs 3aJay; ONEepUpOBaTh IIOHATHEM: CTEIEHb C
paLlMOHATIBHBIM  10KA3aTelIeM; OIEpPUPOBaTh IMOHATHSAMHU: JIOrapugMm vucia,
JICCATUYHBIC U HATYpPAJIbHBIE JTOTapH(MBI.

I1P6 02

VYpaBHEHUs U HEPABEHCTBA:ONIEPUPOBATH OHATUSMU:

TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE, MPPALMOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME;,  BBIINOJIHATH
peoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPKECHUI u pemiaTh
TPUTOHOMETPUYECKUE  YpaBHEHUS;  BBINOJHATH  MPeoOpa3oBaHUsS  LENbIX,
pPAlMOHAIBHBIX M HMPPANUMOHAIBHBIX BBIPAKEHUUW W peIIaTb OCHOBHBIC THIIbI
LEJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB; IPUMEHSITh
YpaBHEHHS M HEPABEHCTBA JJIsl PEIIECHUsS MaTeMaTU4YeCKUX 3ajJad M 3ajad u3
pa3MyYHBIX o00NacTeil Hayku M peajJbHOW JKU3HHM, MOJICIMPOBATh pealibHbIC
CUTyalluu Ha S3bIKE aJreOpbl, COCTABIISATh BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
[0 YCIOBUIO 3aJayM, HMCCIIEIOBAaTh IMOCTPOCHHBbIE MOJEIH C HUCHOJIb30BAaHUEM
anmapara aireOpbl. NPUMEHATh CBOMCTBA CTENEHM JUIsi IpeoOpazoBaHUs
BBIPKEHMI, ONIEpUPOBATH MOHATUSAMU: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,
peuiaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH
npeoOpa3oBaHus  BBIPAKEHUH,  COJEpKalMxX  Jorapudmsl,  OMEPUPOBATH
HNOHSTUSIMM: JIOrapu(MUYECKOE ypaBHEHHE U HEPABEHCTBO, pEIIaTh OCHOBHbBIE
TUTBl  JIOTApU(MUYECKHX YpAaBHEHUW U HEPaBEHCTB; HAXOIHUTh pEIICHUS
MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TMOHATHIMHU:
CHUCTEMa JIMHEMHBIX YPaBHEHHUM U €€ pelieHue, UCIOoIb30BaTh CUCTEMY JIMHEHHBIX
YpaBHEHUH VISl PEIICHUs] TPAKTUYECKUX 3aJlay; HAXOJUTh PEUIEHUs MPOCTEUIINX
CUCTEM U COBOKYINHOCTEH pallMOHAJIbHBIX YpPaBHEHUM M  HEPABEHCTB;
MOJIEJIMPOBaTh pealibHbIE CUTYAllUU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHUIO 3aJaud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIEIN C MCITIOJIb30BAHUEM allllapara aireopsl.

I1P6 03

OyHKIUYN U TpapUKH:

ONEpUpPOBaTh TMOHATHUAMH: (QYHKIUSA, CHOCOOBI 3anaHus (QYHKIMH, 00JacTh
OTpeNieIeHusT ¥ MHOXKECTBO 3HaueHW (yHKuMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (QPYHKIMHU; ONEPUPOBATH MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIIUH,
HyIM (QYyHKIUHM, TPOMEXKYTKM 3HAKOMOCTOSIHCTBA; MCIIOJIB30BaTh TpaduKH
GyHKIMI Ui pelleHus ypaBHEHUH; CTPOUTh M YUTaThb IpadUKH JMHEWHOMN
(byHKLIMY, KBaAPATUYHON (YHKIIMHU, CTENIEHHON (YHKIIUHU C LIEJIBIM IOKa3aTeleM;
WCIIONTh30BaTh Tpauku PyHKITUH A1 UCCIEOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEH
OpU pPEUIeHWH 33/a4 U3 JPYruxX Yy4eOHBIX NPEAMETOB U PEANbHOM KHU3HH,
BbIpaxaTb  (OpMynaMH  3aBHCHUMOCTH  MEXJIy  BEIMYMHAMU.ONIEpUPOBATH
HNOHATUAMM: TepUoJruecKast (YHKIHS, MPOMEKYTKM MOHOTOHHOCTH (DYyHKIIMH,
TOYKH DKCTpeMyMa (YHKIIMH, HanOoJIbIlIee ¥ HaUMEHbIIIee 3HaUYeHUs (QYHKIIMH Ha
NPOMEXYTKE, UCIONb30BaTh UX JUIA HCCIeNOBaHUSA (YHKIMM, 3aJaHHOM
rpaduxom; OIepupoBaTh MOHATHSIMHU: rpaduku MOKa3aTeNbHOMH,
JOTapu(pMHUUECKO U TPUTOHOMETPUYECKUX (YHKIUH, wH300pakaTh HX Ha
KOOPJIMHATHOM IUIOCKOCTHM W HCIIOJIB30BaTh JUIA PEHICHUS YPaBHEHHU U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKu JIMHEHHBIX
YpaBHEHUH M HUCHOJb30BaTh UX JUIS PEUICHHUS CUCTEMbl JIMHEHHBIX YpaBHEHUN;
UCTIOJIb30BaTh rpaduku GyHKIMNA A HCCIEIOBAHUS MPOLECCOB U 3aBUCHMOCTEN
U3 APYIUX y4eOHBIX IUCIHILIMH.




I1P6 04

Hauana MaTeMaTH4ecKOro aHajm3a:

ONEpUpOBATh  TOHATHSAMU:  IOCIENOBATEIbHOCTb,  apuMeTHUecKass |
reoMeTpUYecKasi IPOrPECCUH; ONEPUPOBATH MOHATHUAME: OCCKOHEUHO YOBIBAIOIIAs
reoMeTpUYecKasi porpeccusi, CyMma OECKOHEYHO YOBIBAIOLIEH I'€OMETpUUECKON
NpOTpeccuu;  3aAaBaTh  IIOCIEIOBAaTEIBLHOCTH  PA3IMYHBIMH  CHOCOOAaMU;
UCIIONIb30BaTh CBOMCTBA IOCIEIOBATEIbHOCTENl M MHPOrpecCUil Al PELICHUs
peanbHBIX 3a/1a4 NPUKIAIHOTO XapaKTepa.olnepupoBaTh NOHATHAME: HENPEPhIBHASL
¢byHKLMs, TPOM3BOAHAS (PYHKIIUH, UCIIONB30BaTh TEOMETPHUUECKUN U (PU3UIECKUI
CMBICTI IPOU3BOTHOM JIUIS PELICHUS 3a/1a9; HAXOJUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX
(GyHKUUH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (YHKLUH;
UCTIONIb30BAaTh MPOM3BOAHYIO JUIS HCCIENOBaHUS (YHKIMH HAa MOHOTOHHOCTh U
OKCTPEMYMBI, MPUMEHATh PE3YIbTAaThl MCCIEJOBAHUS K IOCTPOCHUIO TPa(UKOB;
UCTIONIb30BaTh MPOU3BOJHYIO JUIS HAXOKACHUS HAWIY4IIEro pemeHus B
NPUKIAJHBIX, B TOM YHUCIIE COIMAJIbHO-IKOHOMHUYECKUX, 33/1a4ax; ONEpUPOBATH
HNOHSATHUSAMH: TI€PBOOOpa3Hasi M HMHTErpall, IOHUMATh TEOMETPHYECKHHA U
¢u3nveckuii CMBICT HMHTErpaiia; HaXOIHWTh IEpPBOOOpa3HBIE AIIEMEHTAPHBIX
(GyHKIMHA, BBYUCIATH HHTErpan mo Qopmyne HerioTtona—JleiiOnuma; perath
NPUKIIAJHBIE 337a4d, B TOM YHCJE COIHMAIbHO-DPKOHOMHYECKOTO M (PH3HUUECKOTO
XapakTepa, CPeICTBAMHI MaTEMaTHIECKOro aHAJIM3a.

ITP6 05

MHokecTBa 1 JIOTHKA:

ONepUpOBaTh  MOHATUAMHU: MHOXECTBO, ONEpalMd  HaJ  MHOKECTBAMMU;
WCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONMCaHHS pPEAbHBIX
MPOLIECCOB M SIBJICHUN, MPHU PEHICHUU 3a1ad U3 APYruX Y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUSMHU: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

I1P6 06

OIIEPUPOBATH MTOHATUIMH:

TOYKA, MpsAMas, IUIOCKOCTh; IIPUMEHATh aKCHOMBI CTEPEOMETPUM U CIICACTBUSA U3
HUX TIpY PpELIEHUHM TEOMETPUYECKMX 3a4ad; ONEpUpOBATH  MOHATUAMU:
NAapaJUIEIbHOCTh M NEPHEHAMKYJIAPHOCTh  HPSMBIX M IIOCKOCTEM;
KJaccu(UIUpOBaTh B3aUMHOE pAaclOJIOKEHHE MpPSIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

I1P6 07

OIEPUPOBATH MTOHATUSIMHU:
JIBYTPaHHbBIN yroJl, TpaHH JABYI'PAaHHOTrO yriia, peOpo ABYrpaHHOIO yria, TUHEHHBIN
yroa JABYTPAaHHOIO yIjla, IpaaycHas Mepa [IBYI'PAaHHOIO YIVIa; OIEPHUPOBATH
MOHATUSMH: MHOTOTPAaHHUK, BBIIYKJIBIA U HEBBITYKJIBIII MHOTOIPAHHHUK, JIEMEHTHI
MHOT'OI'PAHHMKA, NPAaBWIBHBIM MHOTOI'PDAaHHHK; pAaclO3HABAaTb OCHOBHBIE BHJbI
MHOTOTPaHHHUKOB (NUpaMuja, Ipu3Ma, IpsIMOYTOJIbHBIN Napajuienenunen, Kyo);
KJIaccu(UIUpoBaTh MHOTOI'PAaHHMKH, BbIOMpas OCHOBAaHHUS AJS KJIAacCU(PHUKAIMU
(BBIMTYKJIBIE U HEBBINMYKJbIE MHOTOTPAHHHUKH, MpPaBWIbHBIE MHOTOIPaHHUKH,
OpsMble M HAKJIOHHBIE MPHU3MBI, MapajUleNenuIebl); ONeprupoBaTh MOHATHUSIMMU:
CeKyllas TIUIOCKOCTb, CEUYEHHE MHOTOTPAaHHUKOB; OOBACHATH MPUHIUIIBI
IIOCTPOEHUs  CEYECHMM, UCIOJb3ys  METOJ  CJIEAOB;, CTPOUTH  CEYCHUS
MHOTOTPaHHUKOB METOJIOM CJI€/IOB, BBIMIOJIHAThH (BHIHOCHBIE) MJIIOCKUE YEPTEXKU U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;

I1P6 08

pemaTh 3a/7ayd Ha HaXO0XJAEHHE TeOMETPUYECKHX BEJIIMYMH 1O Oo0pas3laM HiIn
QIrOpuTMaM, TMPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOAbl IIPHU pEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSHUA MEXIY JABYMS
TOYKaMH, OT TOYKM [JO IMpsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAOIIMMUCS MPSAMBIMH; PEIIATh 33Ja4M Ha HAaXOXKIEHUE N€OMETPUUYECKHUX
BEJIMYMH 10 00pa3liaM WIM aJropuTMaM, MPUMEHsSS U3BECTHHIC aHAJIUTUYECKHE
METOJbl IIPU PEIICHUU CTAHJAPTHBIX MAaTEMATHYECKUX 3alad Ha BBIYMCIICHHE
YIJIOB MEXAY CKPEIUMBAIOIIMMUCS MPSMBIMU, MEXKIY IHPSAMOH U IUIOCKOCTBIO,
MEXY INIOCKOCTSMH, ABYTPAHHBIX YIJIOB;




I1P6 09

BBIUMCIATH OOBEMBI W IUIOMIA[M IOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma,
nupampia) ¢ T[pUMEHEHHEM (OpPMYN, BBIYHMCISATH COOTHOILCHHUS MEXIY
IUIOUIA/IIMU NTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOI'PAaHHUKOB; OIIEPUPOBATH
HNOHATUSMM: CUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OChb U IIJIOCKOCTh CUMMETPUU,
LEHTP, OCh M IJIOCKOCTh CUMMETPHH (DUTYpBI; M3BIIEKaTh, MpeoOpa3oBbIBaTh U
UHTEPIPETHPOBATh  MHPOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
durypax, npeJCcTaBIEHHYIO Ha YepTexKaxX U pPUCYHKaX;

I1P6 10

NPUMEHSTh TeOMETpUYecKue (PaKThl IS PEIICHHUS CTEPEOMETPUYECKHX 3aiad,
NPEIONIAraloIIuX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBHS NPUMEHECHHUS
3a/laHbl B SIBHOW (DOPME;MPUMEHSTH MPOCTEHIIME TpPOrpaMMHBIC CpEICTBA M
AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TP PEHICHUH CTEPEOMETPUYCCKHX
3a/1a4;IPUBOJIUTH TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC U
JKU3HH, PAcIlO3HABATh IMPOSBICHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE;IIPUMEHSTH
MOJTyYCHHBIC 3HAHWS HA TPAKTHKE: AaHAIM3UPOBATH pEAbHBIC CUTyallMd |
NPUMEHSITh U3YyUYCHHBIC TOHSATHS B TPOIIECCE MOUCKA PEIICHUS MaTeMaTHYeCKH
chopMynupoOBaHHON TPOOIEMBI, MOJEIHPOBATH pPEATbHBIC CUTYallMH Ha SI3BIKE
TCOMETPUH,  KCCICIOBATh  IOCTPOCHHBIE  MOJCIM C  HUCIIOJIB30BaHUEM
TCOMETPHUYSCKUX TIOHATUH W TEOpEeM, armapara ajareOpbl, peliaTh MPaKTHYECKUe
3aJ1auu, CBS3aHHBIC C HAXOXKJICHUEM I'€OMETPUYCCKUX BEITMYUUH.

I1P6 11

ONEpUpOBaTh  MOHATHUAMHU:  LWIMHJIPHUYECKas IOBEPXHOCTb, oOOpa3ymolue
WIMHAPUYECKOM  TOBEPXHOCTH,  LMIMHIP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromue KOHUYECKOH IOBEPXHOCTH, KOHYC, cdepuyecKas MOBEPXHOCTb;
pacrio3HaBaTh Tela BpalleHus (UMIMHIP, KOHYC, cdepa U 1Iap); OOBACHATH
CIOCOOBI TTOYYECHHUS TEJl BPALICHHUS; KIIAaCCU(DUITUPOBATH B3aUMHOE PACIIONIOKECHHE
cdepbl U IMIOCKOCTH; ONEPUPOBATH MOHATUSAMH: LIAPOBOM CErMEHT, OCHOBAaHUE
CErMEHTa, BhICOTA CErMEHTA, LIApPOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJOs, BbICOTA
IIapOBOTO CJIOSI, IIAPOBOM CEKTOP; BHIYUCIATH OOBEMBI U IUIOLIA/IN TOBEPXHOCTEN
T€1 BpalleHMs, F€OMETPUUECKUX Tell C NpUMEHEeHueM (GOopMys; OIepupoBaTh
HNOHATUSAMH: MHOTOTPaHHUK, BIHMCAHHBIN B cdepy M ONUCAHHBIM OKOJIO cdepsl,
chepa, BIHCAHHAs B MHOTOTPaHHMK WJIM TEJNO BpAIICHUS; BBIYUCIATH
COOTHOIIEHUS] MEX/1y IIJIOMIAIMH ITOBEPXHOCTEH M 00bEMaMU OJOOHBIX TeEI;

I1P6 12

n300paxarb u3ydyaeMble GUTYpbl OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB; BBIIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEXH M3 PUCYHKOB HMPOCTHIX
00BEMHBIX (QUIyp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TeJl BpalllEHUs;
U3BJICKaTh, WHTEPHOPETUPOBaTb U  MpeoOpa3oBbIBaTh  MH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUTypax, NPEICTaBICHHYIO Ha YepTexax U
PUCYHKax;

OIepUPOBATH MOHATHUEM BEKTOP B NMPOCTPAHCTBE; BHIMOIHATH JIEHCTBUS CIOKEHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHMS BEKTOpa Ha YHCIO, OOBSCHSATH,
KaKUMH CBOMCTBaMHM OHHM 00Ja/laloT; NMPUMEHSATh NPABWIO Mapajlielenunena;
OIEpUpPOBaTh TMOHATUSAMU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOpA, Yrol MeEXIy
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPbI; HAXOAUTh CYMMY BEKTOPOB U IPOHU3BEJIEHHE BEKTOpa Ha YHUCIO, Yroj
MEXJy BEKTOpaMH, CKaJSPHOE NPOM3BEIEHUE, PACKIaIbIBaThb BEKTOpP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaMm;

ITP6 13

3aJ1aBaTh IJIOCKOCTh YPaBHEHHEM B JICKAPTOBON CHCTEME KOOPIMHAT; MPUMEHSTh
TCOMETPHUICCKUC (i)aKTI)I JJIA peICHUA CTEPCOMETPHUICCKUX 3ajaa4,
NPE/MOIAraloIluX HECKOJIBKO IIIaroB pEIICHUs, €CIU YCIOBHS TPUMEHCHUS
3aJjaHbl B SBHOW (popMe; pemiate NpOCTEHIIMEe TreoMeTpUYecKHe 3ajJadd Ha
NPUMCHCHHE BEKTOPHO- KOOPJMHATHOTO  METOJA; pelmarh 3aJadyd  Ha
JIOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHHH M HAXOXKJICHHE T'C€OMETPHUYECKUX
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BCJIIMYHUH I10 o6pa3uaM WM ajirOpuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOABI IIPpH
PCHICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4,

I1P6 14

YUTaThb U CTPOUTH TAOJHUIBI M JUArpamMmbl; ONEPUPOBATH MOHSATUSAMU: CpelHee
apudMeTHuecKkoe, MeAHMaHa, HauOoJbIIee, HAMMEHbIIEe 3HAuYCHHE, pa3Max
MacCHBa YHCJIOBBIX JIaHHBIX; ONIEPUPOBATH MOHATUAMU: CIYYaHBINA IKCIEPUMEHT
(omBIT) W ciy4ailHOE COOBITHE, JJIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBIA HCXON)
CIIy4aifHOrO OIbITa, HaXOAMUTHb BEPOSTHOCTH B OMNBITaX C PABHOBO3MO>KHBIMU
CIIyYaifHBIMU COOBITHSIMH, HAaXOJWUTh M CPAaBHUBATH BEPOSITHOCTH COOBITHIA B
M3YYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHUPOBATH COOBITHS:
nepecedeHne W OO0bCIUHEHUE TaHHBIX COOBITHI, COOBITHE, MPOTUBOIOIOKHOE
JAHHOMY COOBITHIO, MOJIb30BATHCs AuarpamMmmamu Jitiepa u GopMyIioil coKeHus
BEPOATHOCTEH TPH PEIICHUU 3a/]ad; OINEPHPOBATh MOHATHSAMH: YCIOBHAs
BEPOATHOCTb, HE3aBUCHUMBIC COOBITHUS, HAaXOIUThb BEPOATHOCTH C IOMOUIBIO
npaBUiIa YMHOXCHHS, C TOMOINBIO JIepeBa CIIy4aifHOTO OIBITA; MPUMEHSTH
KOMOMHATOpPHOE TMPAaBUIO YMHOXKEHHUS TpU pEIICHUU 3a7ady; OIepUpOBaTh
MOHSITHSIMH: HCIIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEPUS UCIBITAHUN, YCIeX U
HeyJa4a, HaXOAUTh BEPOSITHOCTU COOBITUI B CEpUU HE3aBUCHUMBIX MCIBITAHUHN /10
NIEPBOTO YCIeXa, HAXOAUTh BEPOSTHOCTH COOBITHI B CEpUU UCTIBITAaHUHN bepHyum;
ONEepUPOBATh MOHATHUSAMH: CIy4ailHas BEJIMYUHA, pacIpelelieHHe BEpOSTHOCTEH,
JiarpaMMa pactpeieICHHUs.

I1P6 15

CpaBHHBATb BCPOATHOCTHU 3HaYCHUH CHy‘I&ﬁHOﬁ BCIIMYHUHBI 11O PAaCHpCACIICHUIO
WM C TIIOMOIIBKO AvarpamMm, OICPpUPOBATHL IMOHATHEM MATEMATUYCCKOI'O
OXUJdaHu:A, IPUBOAUTL IPUMEPLI, KaK IIPHUMCHACTCA MATEMATHYCCKOC OXHIAHUC
cnyqaﬁﬁoﬁ BCJIMYMHBI HAXOJUTh MATECMATUYCCKOC OXHWUIAAHUC 110 JAHHOMY
pacupeaciiCHuO, HWMCTb IPCACTABICHHUC O 3aKOHC OONBIINX qucecil, HNMCTb
MNPpEaACTaBJICHHUEC O HOPMAJIbHOM paCclpCACICHUN

K 1.3

[IpoBOANTH YyYeT [EHEXHBIX CpPEACTB, O(OPMIISATH JEHEKHbIE M KaCCOBBIE
JIOKYMEHTBI

I1K 2.7

BBINONHATE KOHTPOJIbHBIE MPOLEAYPHl M UX JIOKYMEHTUPOBaHHE, TOTOBUTH U
0(QOpMIISITH 3aBEpLIAIOIINE MAaTEPUAJIBI IO PE3YJIbTaTaM BHYTPEHHET0 KOHTPOJIsS

I1K 4.3

CoctaBnaTh (OTYEThI) M HAJOTOBBIE JEKJIapallud IO HajoramM M cbopaMm B
OIO/KET,yuuThIBask OTMEHEHHBIN efauHbli conuanbHblil Hanor (ECH), otuetsl mo
CTpaxoBBIM B3HOCAM B IrOCYyJIapCTBEHHbIE BHEOIO)KETHBIE (DOH[IBI, @ TaKKe (OPMBI
CTaTHMCTUYECKON OTYETHOCTH B YCTAHOBJIEHHBIE 3aKOHOIaTEIbCTBOM CPOKH;

I1IK 4.4

[TpoBOoaUTH KOHTpONb M aHanmM3 HHpopMamuu 00 akTHBaX U (UHAHCOBOM
NOJIOKEHUU OPraHU3alMH, €€ IUIaTeKeCHI0COOHOCTH U JOXOJHOCTH;

I1K 4.6

AHanu3upoBaTh  (PMHAHCOBO-XO3SIMICTBEHHYIO  JEATENbHOCTb,  OCYIIECTBISAThH
aHaM3 MHGOpPMAIUH, MOTYYEeHHON B XOJI€ MPOBEIEHUSI KOHTPOJIBHBIX MPOLEAYD,
BBISIBJICHUE U OLICHKY PUCKOB;

I[IK 5.4

HpI/IMeHHTL HaJIOI'OBBIC JIBI'OTHI B HCHOHBByeMOﬁ CHCTEME HaJIOr000JIOKEHHS npu
HCYHUCJIICHUHN BCJIIMYHUHBI HAJIOTOB U C60pOB, 003aTeNbHBIX JJI YIUJIATEI,

Koa n
HAaMMEeHOBaHHUE
(opmupyembix

KOMIIeTeHIHii

Pe3y.]1bTaTl)I OCBOCHMUSA JUCHUIIJIUHBI

JIuunoctubie (JIP) u meranpeamernsie (MP) Ipeamernsbie (ITP)

OK 01.

JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - I1P6 15;
MP 01, MP 02;

OK 02.

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, JIP I1P6 01 - IIP6 15;
8.9;
MP 01, MP 02, MP 03;
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JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, JIP I1P6 01 - I1P6 15;

OK 03. 8.1-JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; TIP6 01 - [TP6 15;
OK 009. MP 01; TIP6 01 - T1P6 15;

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, JIP I1P6 01 - I1P6 15;
IIK 1.3 8.1-JIP 8.7, JIP 8.9;
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, JIP I1P6 01 - I1P6 15;
[1K 2.7 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, JIP I1P6 01 - I1P6 15;
I1K 4.3 8.1-JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

JIPs 1.7, JIPE 2.5, JIP 6.3, JIP 6.6, JIP8 6.8, IP | [1P6 01 - I1P6 15;
TK 4.4 8.1-JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

JIPs 1.7, JIP8 2.5, JIP 6.3, JIP 6.6, JIP8 6.8, IP | [IP6 01 - I1P6 15;
TIK 4.6 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, IP | [1P6 01 - I1P6 15;
TK 5.4 8.1-JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

2. CTpyKTypa u coaep:xkaHue 001eo0pa3oBaTe/bHON AU CHUIIIHHbBI
2.1. O0beM IMCUMILVIMHBI M BUABI Y4e0HOIi padoThI

Buj yueoHoii padoThl Oobvem 6 uacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl IUCHUTIIHHBI 277
B T.4.

1. OcHoBHOE coaepxaHue 171
BT. U..

TeopeTHIeckoe 00yIeHHe 34
MPAKTUIECKHUE 3aHATHSI 109
KOHTPOJIbHBIE pabOTHI 22

2. lpodeccnoHANBLHO OPMEHTHPOBAHHOE COIeP:KaHUe (COMepKaHHe

100
NPUKJIATHOTO MOYJIs1)
BT. 4.:
IIPAKTUYECKHE 3aHITHS 100
KoncyabTanun 8

IIpoMe:xxyTouHasi aTTecTanus (3K3aMeH) 4




2.2. TemaTu4ecKHii IJIAH U COJIePKAHNE TUCIUTITHHBI

Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe M MpodeccHoHAIbHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
U Tem OpPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHSI, TPUKJIATHOI 4ACOR KOMIIeT I
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe coJepkaHue
Pa3nen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogpeccuonanvrno-opuenmuposannoe cooepicanue
Tema 1.1 Cooepotcanue yuednozo mamepuana. OKO01-OKO04,
Lenv u 3adauu | bazosvle 3HaHUA U yMeHus NO mMamemamuxe 68 NPOPecCUOHANbHOU U 8 OKO09.
Mamemamuxu npu | N0BCEOHEBHOU OesimelbHOCU. IIK 1.3,
oceoenuu cneyuarvrocmu | Ipakmuueckue 3anamus): 1K 2.7,
1. lenv u 3a0auu mamemamuxu npu 0C80eHUU CNeYUaIbHOCMU [1K 4.3,
9 [1IK 4.4,
[1IK 4.6,
K 5.4
IIpogheccuonanvro-opuenmuposanroe codepiicanue
Tema 1.2 Hamypanvhvie u | Codeprcanue yueoHo2o mamepuana: OKO01-OKO04,
yenvle yucna 6 3adavax uz | Hamypanenvie u yenvie uucnra 6 3adauwax u3 peanvHou cuzuu. Ilpuznaxu OKO09.
DPeanbHOU JHCU3HU 0eUMOCU YeblX YUcel IK 1.3,
Ipaxmuueckue 3anamus: [K 2.7,
1. HamypanvHolie u yenvle yucnas 3a0avax u3z peaibHol HCu3Hu [IK 4.3,
5 [1IK 4.4,
[1K 4.6,
1K 5.4
Tema 1.3 MHuoxecTBa Conep:xanue y4ye0OHOro MaTepuaJa: OK01-0K04
MHoxecTBO, omepauuu HaJx MHoXecTBamu. [luarpammel  Olinepa—BeHnHa. OK09. ’

MHOXecTBO pallOHAJIBHBIX YHUCCII.

HpaKTI/I‘-ICCKI/Ie 3aHATHA:
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1. MHoXxecTBa

N

2. lmarpammbl Diinepa—BenHa 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.4 Yucnosvie u | Codepicanue yuednozo mamepuana.
npoyenmmole goryucienus | OObIKHOBeHHble U OdecsamuuHble OpooOuU, NPoyeHmvl, OeCKOHeyHvle nepuoouyecKue OKO01-OK04
Opobu. Apugmemuueckue onepayuu ¢ payuoOHAILHBIMU YUCIAMU, NPe0OPA308AHUSL OK09 ’
yucnosvix evipadcenuti. Ilpumenenue Opobeu u npoyeHmog O0aa peulenus MK 1 3
NPUKIAOHLIX 3044 U3 PA3IUYHLIX OMpAciel 3HAHUU U PeaibHOU  HCUSHU. K 2'7’
Heticmeumenvuvie  uucna.  Payuonanvhvle U UpPpAYUOHATIbHBIE — YUCA. K 4'3’
Apupmemuueckue onepayuu c OeticmeumenvHolmMu yuciamu. Ilpubaudicénuvie K 4' 4’
BLIYUCTICHUSA, NPABUIIA OKPY2NeHUs, NPUKUOKA U OYEHKA pe3)ibmama 8bl4UCIeHUl. K 4' 6’
Ipaxmuueckue 3anamusi: K 5’ 4’
1. Jleiicmeumenvhbie u payuoraivHble YUCIA 2 '
2. Ilpoyenmuol 2
IIpogheccuonanvro-opuenmuposanroe codepicanue
Tema 1.5 Vpasuenus u | Codeprcanue yuednozo mamepuana. OKO01-OKO04,
HepaeeHcmea Toorcoecmsa u moaicoecmeennvle npeooOpazoeanus. Ypasuenue, KOpeHb YPaGHEHUs. OKO09.
Hepasencmeso, pewenue nepasencmea. Memoo unmepseanos. Pewienue yenvix u IK 1.3,
OpOOHO-PAYUOHATIbHBIX YPAGHEHUL U HEPABEHCNE IIK 2.7,
Ilpaxmuueckue 3auamusi. [IK 4.3,
1. Pewenue ypasHenuti 2 IIK 4.4,
2. Pewenue nepaserncmas 2 [IK 4.6,
K 5.4
Tema 1.6. Conep:xanue yueOHOro MarepuaJa;
[TocnenoBaTenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOCIeaoBaTeNbHOCTeH. MOHOTOHHBIE
U TIPOTPECCHH MoClIeIOBaTeIbHOCTH.  Apudmernyeckass W TeOMETpPHYECKas  IMPOTPECCHUMU.
beckoneuno yOwiBatommasi reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO OKO01-OKO04,
yOBIBaroIeil reoMeTpudeckor mporpeccur. Dopmyna CIOXKHBIX TPOIEHTOB. OKO09.
Hcnonb30BaHue Tmporpeccud [UIsl PEIIeHUs pealbHbIX 3adad MPHUKIAJTHOTO
Xapakrepa.
[IpakTrueckue 3aHATHS:
1. I[MocnenoBaTeaIbHOCTH U MPOTPECCHH 2

IIpogeccuonanvro-opuenmuposantoe cooepicarue
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Tema 1.7 Ilpoepeccus @

Cooeprcanue yuedonozo mamepuana.

. OKO01-OKO04,
npogeccuonanbHuIx Iocnedosamenvrocmu, cnocodel 3adanus nociedosamenvhocmeti. Monomonnvle OK09
3a0auax nocnedosamenvHocmu. — Apugpmemuueckas u  2eomempuieckas — npoOSpPeccuul. K 1 3

Bbeckoneuno yowvisaiowas ceomempuueckas npozpeccus. Cymma 6GecKoHeuHO K 2'7’
yovigaroweii ceomempuueckoli npozpeccuu. Popmyna CrONCHLIX NPOYEHMOB. K 4'3’
Hcnonvzoeanue npozcpeccuu Ons  peuwleHuss peanbHuiX 3a0ai  NPUKIAOHO20 K 4' 4’
xapaxmepa. i
Ipaxmuueckue 3anamusi: %If{ 13’
1. Ucnonvzosanue npoepeccuu 05 peuieHus nPuKkiaorbix 3a0a4 2 '
KonTposnpHas padora Nel (BXOJXHOI KOHTPOJIB) 2
Pa3nes 2. CtenenHasi QyHKIUsI, KOPEHb N-0ii CTeNEeHHU 30
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
Tema 2.1 Conep:xanue yueOHOro MaTepuasa;
DyHKIHA, cniocoObl | @yHKIUS, crocoObl 3amaHus GyHKUuMU. B3aumuo oOpartHbie ¢yHkuuu. ['paduk
3aJaHus ¢byHkuuu. | ynkuun. OO6nacTh ompeneneHuss M MHOXKECTBO 3HaueHuil ¢yHkuuu. Hynum
CgoiicTBa (yHKINN ¢bynknuu. [IpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKIINU. OKO01-OKO04,
Teopernueckue 3aHATHA: OKO09.
1. OyHkms 2
[IpakTrueckue 3aHATHS:
1. B3aumHo oOpaTHble GYHKIUU 2
2. CpoiicTBa ()yHKIINU 2
Tema 2.2 Coaeprxanue y4eOHOIo MaTepuasa;
Crenennas ¢ynkuus, ee | CreneHHas (QyHKIUS C HaTypaJbHBIM M LEeNbIM Ioka3areneM. EE cBoiictBa u
CBOMCTBa rpapuk. CreneHb ¢ palUMOHAIbHBIM MoOKa3zaTeneM. (CBolicTBa  CTENEHHU.
[TpeoOpazoBanme BeIpaXE€HUN, COIEPKAIINX PAITMOHAIbHBIC CTEIICHH. OKO01-OKO04,
TeopeTnueckue 3aHATUS: OKO09.
1. Crenennas ¢yHKIus, €e CBONCTBA 2
[IpakTHyeckue 3aHATHUS:
1. I'paduk crenenHoi GpyHKIUN 2
2. CteneHb ¢ palMoOHAIbHBIM MTOKa3aTeIeM 2
Tema 2.3 Conep:xaHue yueOHOro MaTepuaJa; OK01-0K04
Apudmernueckuil KopeHb | ApupMETHUECKUH KOpPEHb HAaTypajbHOW cTeneHu. J[eHcTBHs ¢ apupMeTHIeCKUMHU OK09 ’

N-oH cTereHu

KOpHSIMM N—OW CTENeHH. PemeHue uMppalMOHAIbHBIX YPAaBHEHUN M HEPABEHCTB.
CBoiicTBa 1 rpa)uK KOpHS N-0Oi CTENeHH.
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TeOpeTI/I‘leCKI/Ie 3aHATHA:

1. Apudmernueckuii KOpeHb 1
[IpakTuueckue 3aHATHS:
1. IIpeoGpa3oBaHue BbIpaXEHUI ¢ KOPHIMH N-0i CTEIIEHU 1
2. Penienune uppanvoHaibHBIX YpPaBHCHUI 2
3. Pemenune uppanroHaIbHBIX HEPABCHCTB 2

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 2.4 Cooepotcanue yueonozo mamepuana.

Cmenennas @yukyusa 6 | Cmenennas @yukyu, eé ceoiicmea u ecpagux. CmeneHb ¢ payuOHATLHLIM

npogheccuoHaIbHOl noxazamenem. Ceoticmea cmenenu. lIpeobpasosanue 8vipadcenuil, cooeprHcaujux

desmenvbHoCMU payuonanvhsie cmeneHu. /leticmeus ¢ apugpmemuyeckumu KOPHAMU N—Ol CIeneHu. OK01-OK04,
Pewenue uppayuonanvueix ypasuenui u Hepasencms. Ceolicmea u epapux KOpHs. 11015(1)93
N-ou cmenenu. K 2.7:
IIpaxmuueckue 3anamus: IIK 4.3

-,

1. Keaopamuunas ynkyus 6 npuxkiaoHuix 3a0auax 2 IIK 4.4
2. CmenenHnvle npeobpaz08aHus 8 NPUKIAOHbIX 3a0a4ax 2 K 4' 6’
3. Uppayuonanvuvie ypagrenus 8 NPUKIAOHLIX 3a0a4AX 2 K 5' 4’
4. Texcmosvie 3a0auu ¢ NPopeccUOHANbHBIM COOePIHCAHUEM 2 ’
5. I'paguueckoe pewenue npukiaousix 3a0a4 2

KonrtposnbHas pabora 2

Paznea 3. [loka3zatejbHas QyHKIMSA 16

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 6

Tema 3.1 Coaeprxanue y4eOHOIro MaTepuasa;

[lokazarenpHas ¢yHkius, | [lokazaTenbHble ypaBHeHUs U HepaBeHcTBa. [lokazarenbHas QyHKUus, €€ cBOWCTBa

ee cBoiicTBan rpaduk U rpaduK. OKO01-OK04,
Teopernueckne 3aHATHA: OK09.
1. Iloka3arenbHas QyHKIINS, €e CBOWCTBA 2
[IpakTnueckue 3aHATHS:
1. Iloka3arenbHas GyHKIMS, ee rpaduk 2

Tema 3.2 Conep:xanue y4ye0OHOro MaTepuaJa:

Pemenne mnoxa3zatenbHbIX | [TokazaTenbHble ypaBHEHUSI M HEPABEHCTBA. OKO01-OKO04,

YpaBHEHUH U HEPABEHCTB [IpakTrueckue 3aHATHS: OKO09.
1. Pemienune noka3aTelbHbIX YpaBHEHHM 2
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\ 2. Pemienue nokasatenbHbIX HEPABEHCTB 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 3.3 Cooeprcanue yuedonozo mamepuana. OKO01-OK04,
Iokazamenvruas @yukyus | [lokasamenvHvle ypasuenuss u Hepagencmea. Ilokazamenvnas @Qynkyus, eé OKO09.
8 NPUKIAOHBIX 3A0a4ax ceolcmea u epagux. IIK 1.3,
Ilpaxmuueckue 3auamusi. K 2.7,
1. Ilokazamenvras (hynKyus 6 NPUKIAOHLIX 3A0AUAX. 2 1K 4.3,
2. Ilokazamenvhvie ypasHenus 8 NPUKIAOHBIX 3A0AYAX 2 [IK 4.4,
3. I paguueckoe peutenue npukiaousvix 3a0a4 2 [IK 4.6,
I1K 5.4
KoHTposibHast pabota 2
Pasnen 4. Jlorapugmel. Jlorapudpmuueckas pynkumus 20
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 4
Tema 4.1 Conep:xanue yueOHOIro MaTepuaJa;
Jlorapudwm gucna. Jlorapudm uymcna. [lecsatuunble W HaTypaibHble norapudmsl. [IpeoOpaszoBanue
BBIPXKEHUI, COIEPIKAIUX JIOTAPHU(PMBI.
Teopernyeckue 3aHATUA: OKO01-OK04,
1. Jlorapudm 2 OKO09.
[IpakTrueckue 3aHATHS:
1. CpoiicTBa norapudma 2
2. [IpeoOpa3oBanue BRIpAKESHHN, COASPIKAIINX JIOTApU (MBI 2
Tema 4.2 Coaeprxanue y4eOHOIro MaTepuasa;
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpauK
byHKLUS, ee CBONCTBA Teopernueckue 3aHATHSL: OK01-0OK04,
1. Jlorapudmnueckas QyHKIUS, €€ CBONCTBA 2 0OKO09.
[IpakTHyeckue 3aHATHUS:
1. Jlorapudmuueckas pyHkus, ee rpadux 2
Tema 4.3 Conep:xanue y4ye0OHOro MaTepuaJa:
Jlorapudmuueckue Jlorapudmuueckre ypaBHEeHUs U HEPABEHCTBA. OK01-OK04
YPaBHEHHU U HEPABEHCTBA. | [IpakTHUeckue 3aHITHS: OK09 ’
1. Jlorapudmudeckue ypaBHeHHUS 2 '
2. JlorapudmuuecKie HepaBeHCTBA 2

HpOd)eCCUOHCUZbHO'OpueHWZMPOGGHHOE coc)epofcaHue
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Tema 4.4 Cooeprcanue yuedonozo mamepuana. OKO01-OKO04,
Jozapupmuuecxas Jlocapugpm uucna. Ilpeobpazosanue @vlpadcenutl, CcoOePHCAUUX L1O2APUPDMOL. OKO09.
¢dynkyus 6 npuxaaouvix | Jlocapugpmuueckasn hynkyus, ee epagux IIK 1.3,
3a0a4ax Ilpaxmuueckue 3auamusi. K 2.7,
1. Jlocapugpmuuecxas ¢ynkyus 8 npuxkiaouvix 3a0auax. 2 1K 4.3,
2. Jlocapugmuueckue ypagnenus 8 NPUKIAOHBIX 3a0a4ax 2 [IK 4.4,
[1IK 4.6,
I1K 5.4
KoHnTtposbHas pabota 2
Pa3ges S. YpaBHeHus1 M HEPaBEHCTBA 12
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 12
Tema 5.1 Cooepotcanue yueonozo mamepuana.
Cucmemuwl ypasHeruti Cucmemvl  nunelinvix ypasHenui. Pewenue npuxkiaoueix 3adau ¢ noOMOUWbIO
cucmemul 1uHelnvlx ypasrenui. Cucmemsl U cOBOKYNHOCIU YENbIX, PAYUOHATbHDLX, OK01-0K04
UPPAYUOHATILHBIX, NOKA3AMENbHBIX, 102APUPMUYECKUX VPABHEHUU U HEPABEeHCMS. OK09 ’
Ucnonvzosanue epaguxos ynkyutl Ons  pewieHuss YpaeHeHull U  CUCTEM. K 1 3
Ilpumenenue ypasHenuii, cucmem U HepPaABEHCMSE K PEULCHUIO MAmeMamuyecKux K 2'7’
3a0a4 U 3a0ay U3 pa3iuyHbix 0d1acmeli HAyKu U peaibHOU HCU3HU K 4' 3’
Ipaxmuueckue 3anamus: K 4' 4’
y . A4,
1. Cucmemsbt unelinbix ypagHenu 2 K 4.6
2. Ucnonvzosanue epaguxos gyukyutl 0ns peuieHus: ypagHeHUll u cucmem 2 K 5’ 4’
3. Dopmynvl 6 npakmuyeckux 3a0avax 2 '
4. Pewienue mexcmoswix 3a0ai npogheccuoHaibHO20 COOEPHCAHUS 2
5. VYpasuenus u nepasencmea 6 npogeccuonanvuvix 3a0auax 2
6. Cucmemul ypasnenuii 8 npogheccuoHanrbHuIX 3a0a4ax 2
JAudpepeHnupoBaHHbIi 3a4€T 2
Pa3nen 6. OcHOBBI cTepeoMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 10
Tema 6.1 OcHoBHble | Coaepxxanne yueOHOr0 MaTepuaJia;
HOHSATHS CTEPEOMETPUU OCHOBHBIE TOHSATHS CTEPEOMETPUHU: TOUKA, MpsMas, IMIOCKOCTb, MPOCTPAHCTBO.
[IpaBmiia n3o0pakeHUs Ha PUCYHKAX: M300pakeHUs IJIOCKOCTEH, MapauleIbHBIX OKO01-OKO04,
npsMbIX  (OTPE3KOB), cepeauHbl oTpe3ka. [loHsATHE 00 aKCHOMaTHYeCKOM OKO09.

IMOCTPOCHUU CTCPECOMCTPUU: AKCHUOMBI CTEPCOMETPUHM MW CICACTBUA W3 HUX.
IlonsTus: NMEPCCCKAIMMECS IIIIOCKOCTU, ICPCCCKAOIIUCCA ITPAMas U MIOCKOCTE.
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Teopernueckue 3aHATHSL:
1. OcHOBHBIE IOHATHS CTEPEOMETPUN
2. AKCHOMBI CTEpPEOMETPUHU

Tema 6.2 Bekroper B
IPOCTPAHCTBE

Coaeprxanue yqyeOHOIo MaTepuaJia;

BekTop Ha mIOCKOCTM M B IpocTpaHcTBe. CII0KEHHE M BBIYUTAHME BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno napamnenenunena. Pemenume 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIpaBWil JACUCTBUU ¢ Bekropamu. [IpsmoyronpHas cucrema
KoopauHat B npocrpaHcTtBe. Koopaunarel Bekropa. IIpocreiimme 3amaun B
KOOpAMHATax. Yros Mexay BekTopaMu. CKalsipHOE IPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB MexIy HPsIMBIMH M IUIOCKOCTSMHU. KoOpIuMHaTHO-BEKTOPHBIN
METOJ, IPY PEIICHUH T'€OMETPUYECKUX 3a1a4.

Teopernueckue 3aHATHSL:
1. BekTOopsl B IpOCTpaHCTBE

[IpakTuueckue 3aHATHS:
1. [leficTBHs C BEKTOpamMu
2. PaznoxeHne BEKTOPOB

OKO01-OKO04,
OKO09.

Tema 6.3
[IpsiMble W TUIOCKOCTH B
IPOCTPAHCTBE

Coaep:xaHnue yueOHOro MaTepuasa;

B3aumHOe  pacnosio)keHMe INpsAMBIX B IPOCTPAHCTBE:  IEpPECEKAOIUeEcs,
napajulefibHble M CKpeluBaromuecs mnpsamble. [lapamienbHocTh NOpsSMBIX U
IUIOCKOCTEN B INPOCTPAHCTBE: MApAJUICNIbHBIE MPSMBIE B  MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIEIBHOCTh MPSMOM U IMJIOCKOCTH. YTIBI C
COHAITPaBJICHHBIMHU CTOPOHAMHU; YIOJ MKy IPSIMBIMU B IIPOCTPAHCTBE.

[TonsTus: mepecekaromuecs MIOCKOCTH, NMEpeceKaronrecss npsmas U IJI0CKOCTb.
[TapanienpHOCTh TIOCKOCTEN: MapalyIeNIbHbIE IIIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
mwiockocteil. IIpocrelimme nmpocTpaHCTBEHHbIE (PUTYpBHl HAa IIOCKOCTU: TETPAdID,
Ky0, mapajuienenures; MmocrpoeHue ceueHuil. IleprneHAUKyIIpHOCTh MpsMON U
IJIOCKOCTH: MEPIIEHIUKYIIIPHBIE MPsIMbIe B MPOCTPAHCTBE, MPSMbIE MapajieibHbIe
U TEPHEHAUKYJSIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHIUKYIIPHOCTH MNPSAMOM M
IIJIOCKOCTH, TEOpeMa O MPAMON MEPIEHIUKYISIPHON IIIOCKOCTH. [lepnenaukynsp u
HAKJIOHHBIE. PAcCCTOSHHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MpPSIMOH 110
IUIOCKOCTH. YTIBl B TPOCTPAHCTBE: Yrojl MEXKIy MNPSIMOH U IUIOCKOCTHIO;
JBYTpaHHBIA yroJl, JUHEWHBIA yrosl IByrpaHHoro yria. llepneHauKyIsspHOCTBb
IJIOCKOCTEH: MpHU3HAK MEepHeHAMKYISIPHOCTH JBYX Iiockocted. Teopema o Tpéx

OKO01-OKO04,
OKO09.
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nepneHaukynspax. lloctpoenue cedyeHnii B MHOrorpaHHuke. Brpluncnenue
paccTOsHUM: MeXAYy JBYMs TOYKaMH, OT TOYKHM 1O MPSAMOH, OT TOYKH 10
IJIOCKOCTH; MEXAY CKPEIIMBAIOIUMUCA NPSAMBIMU. BbIUHCIECHUE YIIIOB: MEXIY
CKPEILMBAIOIIUMUCS MPSIMBIMU, MEXY IPSAMOM U IUIOCKOCTBIO, ABYIPAHHBIX YIJIOB,
YIJIOB MEXY MIIOCKOCTSIMU.

TeopeTnueckue 3aHATUS:

1. B3auMHOe pacnosoXeHne B MPOCTPAHCTBE 2
[IpakTrueckue 3aHATHS:
1. B3auMHOe pacnooKeHue MPSMBIX 1
2. B3auMHOE pacronox)eHne mIocKocTen 1
3. B3auMHoOe pacroioxkeHne NpsSMbIX M IIOCKOCTEH 2
4. TleprieHAUKYISP U HAKIIOHHBIE 2
5. Yrisl B MpOCTpaHCTBE 2
6. Ceuenus 2
IIpogheccuonanvro-opueHmuposannoe cooepoicanue
Tema 6.4 Cooepotcanue yuednozo mamepuana.
Ilpocmpancmeennuvle Ilpasuna uzobpasxcenus na pucyukax. Bekmop na niockocmu u 6 npocmpancmee.
3a0auu Pewenue 3aoau, ceazanmvix ¢ npumeHenuem npaguil Oeucmeull ¢ 6eKMopaMmu.
npogheccuonanbHol Ipsimoyeonvrass  cucmema  Koopounam 6 npocmpancmee.  Koopounammo-
desimenbHOCMU BEKMOPHBILL ~ MemoO Npu  peueHuu  2eomempudeckux 3aoay. Bzaumnoe OKO01-OKO04,
pacnonodicenue npsamulx 8 npocmpancmee. llapannenvbHocms npsamelx u niocKkocmeu OKO09.
6 mnpocmpancmse. Ilpocmetiwiue npocmpancmeenHvle @ueypvbl Ha NIOCKOCHU. IK 1.3,
Ilocmpoenue ceuenuti 6 MHocoepaHHuke. Buvluucienue paccmosnuti u yenos 8 [K 2.7,
npocmpancmee. [IK 4.3,
Ipakmuueckue 3anamus: IIK 4.4,
1. Ilpsamvie u nnockocmu 6 npoghecCuoHaIbHbIX 3a0a¥ax 1 [IK 4.6,
2. Koopounammuas niockocms 8 npoghecCUOHAIbHbIX 3A0a4ax 1 K 5.4
3. Koopounamuo-6exmopmwiti Memoo npu peuleHuu 2eoMempuieckux 3a0ay 2
4. Ilpocmeiiwue npocmpancmeentnvie (hucypol 2
5. Ilocmpoenue ceuenutl 2
6. ['eomempuueckue 3a0auu 8 npogeccuoHAIbHOU 0esimeIbHOCIU 2
KonTponbHas pabora 2
Pa3nes 7. MHOrorpaHHUKH U Tesla BpallleHUs 50
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 20
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Tema 7.1
MHoOrorpaHHuku

Conep:xanue y4yeOHOIro MaTepuaJa:

3HAKOMCTBO C MHOTOTpaHHMKaMH, U300pa’keHNEe MHOTOTPAHHUKOB HAa PUCYHKAaX, Ha
IIPOCKIMOHHBIX uepTexkax. HauanbHble cBeneHuss o Kybe M nupammzae, HX
pa3BépTkn U Mojenu. CedeHHs MHOrorpaHHUKOB. IloHsTHE MHOrorpaHHuka,
OCHOBHBIE JIEMEHTBI MHOTOT'PAHHUKA, BBIIYKJIbIE U HEBBIITYKJIBIE MHOIOIPAHHUKY;
pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrojapHas Ipu3Ma; IpaHM M OCHOBAHUS
IIPU3MBI; NpsiMasi U HAKJIOHHAs NMPU3MBbL; OOKOBAasi U MOJHAsA MOBEPXHOCTh IPU3MBI.
[Tapamtenenunen, NpsAMOYTOIbHBIN MapaulelenuIe] U ero ceorcrea. Ilupamuna:
N-yroibHas IUpaMuia, I'PaHU M OCHOBAHUE NHMpaMHJbl; OOKOBas U IOJHAS
[IOBEPXHOCTh MUPAaMUbl; PAaBUIbHAS U YC€UEHHAS MUPaMUJA. DJIEMEHTBI IPU3MBbI
n  nupamunabl.  lIpaBunpHbIE ~ MHOIOIpDaHHUKM:  TIOHATHE  IIPABHJIBHOTO
MHOI'OTDAaHHUKA; IIpaBWIbHAs IpHU3Ma M INpPAaBWIbHAsA IHPAMUJIA; IPaBWIbHAs
TpeyrojibHasi MNUpaMuJa W TpaBWIbHBIA TeTpasap; KyO. IlpencraBinenue o
[IPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, NoAeKadap M uKocadap. CuMmerpus B
IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPUM B INHMPAMMJAX, IMapajuICICINIeaX, IIPaBUIbHBIX MHOTIOTPAaHHUKAX.
Bbluuciienue 31€MEHTOB MHOIOTPaHHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOIl TOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPAMON MPHU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpAMOI npu3Msbl. [lnomans 00koBoit
[IOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM NHUPAMHUABI, TeOpeMa O IIIOLIAIU
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPaAMUJIbI.

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

T

[IpakTnueckue 3aHATHS:

1. Ipu3ma, ee cBoiicTBa

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

4. IIpaBUsIbHBIE MHOTOTPAHHUKHU
5. Bunbl cummerpuit

P P DNDNDN

OKO01-OK04,
OKO09.

Tema 7.2
OO0BbEeMbl MHOTOTPaHHHUKOB

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

[IpakTnueckue 3aHATUS:
1. O6beM npu3Mbl

OKO01-OKO04,
OKO09.
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2. O06beM MupaMuIbI

Tema 7.3
Tena BpaieHus

Coaeprxanue y4eOHOIro MaTepuasia;

Copepxanne yueOHoro matepuana: Cdepa u map: UeHTp, paauyc, IUaMETD;
IUIOIIAb MOBEPXHOCTH cdephl. BzaumHoe pacmonoxenue chepbl U IMIOCKOCTH;
KacaTrenbHasl IUIOCKOCTh K cdepe; miomans chepsl. M3o0paxkenue chepsl, mapa Ha
mwiockoctd. Ceuenuss mapa. [lununapudeckas IOBEPXHOCTb, 00pasyrolue
UWIMHIPUYECKON MOBEPXHOCTH, OCh LWIMHIPUYECKON mnoBepxHocTU. Llmmuunip:
OCHOBaHUSI U OOKOBasi TOBEPXHOCTh, OOpa3yromiasi M OCh; IUIOMIAb OOKOBOH H
MOJIHOM TOBepXHOCTH. M300pakeHne UMIMHApPAa Ha IUIOCKOCTH. Pa3pépTka
HWIAHAPA. CeueHnus HWIMHAPA (TI0CKOCTBHIO, napajieabHON WU
MEPHeHIUKYIIpHOM ocu nuiauHapa). KoHWueckas MOBEPXHOCTb, OOpa3yrolue
KOHMYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM MOBepxHOCTH. KoHyc:
OCHOBaHME U BepIlMHA, o0Opa3ymwllas W OCh; IUIOMAAb OOKOBOM U MOJIHOM
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIollhe W BBICOTA; OCHOBAHHS M OOKOBas
MoBepxXHOCTh. M300paxeHne koHyca Ha IMiockocTu. Pa3BéprTka konyca. CeueHus
KOHyca (IJIOCKOCTBIO, TMapajljielIbHOM OCHOBAaHUIO, U IUIOCKOCTBIO, MPOXOASIIEH
yepes BEPIINHY).

TeopeTnueckue 3aHATHS:
1. DnemeHTHI TEN BpaIlEeHUs
2. PazBepTka Ten BpameHus

[IpakTnueckue 3aHATHS:

1. Cepa, map, ux cBoiicTsa
2. ununap, ero cBOMCTBa
3. Konyc, ero cBoiicTBa

N

OKO01-OKO04,
OKO09.

Tema 7.4
OObeMbl Te BpaleHUs

Conep:xanue yueOHOro MaTepuasa;
OcHoBHble cBoiicTBa 00bEMOB Ten. OOBEM muIMHApPA, KoHyca. OOBEM ImIapa u
IoIaab chephl.

[IpakTrueckue 3aHATHS:
1. O6wem mapa

2. O0BeM mUITUHIpA

3. O0BpeM KoHyca

N DN

OKO01-OKO04,
OKO09.

IIpogeccuonanvrno-opuenmuposantoe cooepxcarue

Tema 7.5
Munozoepannuxu u mena

Cooepotcanue yueonozo mamepuana.
Csedenusi 0 MHO202pAHHUKAX, UX pazeépmku u mooenu, ceuenus. ObOvemovl

OKO01-OKO04,
OKO09.
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epaujerust
npogeccuonanbHbix
3a0a4ax

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

Kombunayus men epawenus u MHo202panHukos. MHo2o2paHHuK, OnUCAHHbBLIL OKOJIO
cghepwi; chepa, snucannas 6 MHO20SPAHHUK Uu 6 meno spawerust Ilo0obuvie mena
6 npocmparcmee. COOMHOWEHUSE MeHCOY NIOWAOAMU NOBEPXHOCMeEll, 00bEMamu
no00OHbIX meil.

Ipaxmuueckue 3anamusi:

. Mhoeozpannuku 6 npuxkiaonvix sadavax

. Ceuenus MHO202DAHHUKOG

. Cummempusi 8 nPUKIAOHBIX 3a0aAYaAX

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

. Ceyenus men epaujenus

. Cummempus 8 npUKIAOHBIX 3a0aAYaAX

. Pacuem obvema men epawenusi 6 npuxkiaonvix 3a0ay
9. Kombunayus men épawjeHus u MHO202PAHHUKOS

10. I1o0obHbIe mena 6 npocmpancme

ONO O WN B

IIK 1.3,
I1K 2.7,
IIK 4.3,
I1IK 4.4,
IIK 4.6,
[IK 5.4

KonTposabHas pabora

NINDNDNPNDPNDNDNDNDNDPNDDNDDNDDN

Paznen 8. OcHoBbl TpuroHoMeTpun. Tpuronomerpuueckue (pyHKIuM

N
~

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

(o]

Tema 8.1

Dopmysl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUs

Conep:xanue yueOHOro MaTepuasa;

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

[IpakTrueckue 3aHATHS:

1. Cunyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO apryMEeHTa

2. TpuroHoMeTpUYecKast OKPY>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

4. TIpeoOpa3oBaHe TPUTOHOMETPHUUECKUX BBIPAKEHUI

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

NDNDNDNDNDDN

OKO01-OKO04,
OKO09.
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Tema 8.2
Tpuronomerpuueckue
(GyHKLIMHU, MX CBOWCTBA U

Conep:kanue y4ye0OHOro MaTepuaJa:
Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPadUKH.

TeOpeTI/I‘leCKI/Ie 3aHATUA:

rpaduKu. 1. Tpuronomerpuueckue GyHKIIUHU, UX CBOMCTBA 2
[IpakTuueckue 3aHATHS:
1. Tpuronomerpuueckue GyHKINHU, UX TPaQUKH 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 8.3 Cooepircanue yueonozo mamepuana. OKO01-OKO04,
Tpuconomempus 6 | Cunyc, KOCUHYC U MAH2eHC YUCI068020 apeymeHma. Pewenue mpuconomempuueckux OKO09.
npogeccuonanvrol ypasnenuii. Tpueonomempuueckue GyHKyuy, ux c8oUCmMea u 2paguxi. IIK 1.3,
desmenbHoCmu IIpaxmuueckue 3anamus: 1K 2.7,
1. Cunyc, kocunyc u mameenc 8 NPUKIAOHBIX 3A0a4ax 2 1K 4.3,
2. Tpueonomempuueckue ypasHeHus 8 NPUKIAOHbIX 3A0a4ax 2 [IK 4.4,
3. Tpueonomempuueckue YynKyuu 8 NPUKIAOHBIX 3A0AYAX 2 [IK 4.6,
K 5.4
KonTposnbHas pabora 2
Pa3nen 9. [IpousBogHas GyHKIUM, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 6
Tema 9.1 Conep:xanue yueOHOro MaTepuasa;
[TpousBoHas GpyHKIIUH HenpepbiBable ¢yHKkuuu. MeToa MHTEpBajOB Ul pEIIEHUs HEpPaBEHCTB.
[IpousBonnas ¢yHkiuu. ['eomerpuueckuid U (U3NYECKUN CMBICT MPOU3BOJHOM.
IIponsBosHble 3yeMeHTapHbIX (yHKUMHA. IIpou3BojgHass CyMMbl, IpPOU3BEAEHUS,
yacTHOro (yHkuuid. IlpuMeHeHne Mpou3BOJHOM K HccieqoBaHHIO (PYHKUMHA Ha
MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxaeHue HauOObIIero M HaMMEHBIIEro
3HaYeHUs! QYHKIIMH Ha OTPE3KeE.
TeopeTnueckue 3aHATUA: OKO01-OKO04,
1. HenpepriBHOCTH (yHKIIUU 2 OKO09.
2. ITponsBosHas GyHKIUHU 2
[IpakTrueckue 3aHATHS:
1. Ilpou3sBoiHBIE 2JIEMEHTAPHBIX (PYHKLIUIH 2
2. [IpaBuna nuddepeHmpoBanus 2
3. IIpon3BoHas CIOXKHON PYHKIIUU 2
4. ViccnenoBanue (GyHKIIMU HA MOHOTOHHOCTB U SKCTPEMYMBbI 2
5. Haxoxxenne HanbombIIero 1 HAMMEHbBINET0 3HAYCHHS (PYHKIIMH 2
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IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 9.2 Cooepotcanue yueonozo mamepuana. OKO01-OKO04,
Ilpouzsoonasn Tlpumenerue npouz800HOU 0Nl HAXOHCOCHUS HAULYYULE2O PEULeHUSl 8 NPUKTAOHBIX OKO09.
npogheccuoHanbHvlx 3a0auax, O onpedeneHusi CKOpOCMuU npoyeccda, 3A0AHHO20 OOPMYIOU UlU IIK 1.3,
3a0auax epaghuxom. IIK 2.7,
Ipaxmuueckue 3ansamus (¢ nPogheccUoOHaAIbHO-0OPUECHMUPOBAHHBIM COOEPICAHUEM): [IK 4.3,
1. I'eomempuueckuii u gpuzuueckuii CMblCi BPOUIBOOHOU. 2 IIK 4.4,
2. IIpou3600nas 6 NPUKIAOHLIX 3A0AYaAX. 4 [1IK 4.6,
KoHTtposibHas pabota 2 [IK 5.4
Pa3nen 10. UuTerpas u ero npuMeHeHust 16
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 6
Tema 10.1 Coaep:xanue yueOHOro MaTepuasa;
[TepBooOpasnas ¢ynakiuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpams, TEOMETPpUYSCKUN W
Boruncnenue unterpana ¢busnueckuil cMbica UHTErpana. Berancienue uuterpana mo ¢opmysne HproToHa—
JleiiGHmIa
Teopetnueckue 3aHATUA: OKO01-OKO04,
1. IlepBooOpa3zHas 2 OKO09.
[IpakTudeckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. UnTerpan 2
3. OnpeneneH bl HHTETPa 2
IIpogheccuonanvro-opuenmuposanroe cooepiicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana. OKO01-OKO04,
Hnumeepan Ilepsoobpasnasn. Tabauya nepsoobpasznvix. Humeepan, ceomempuveckuii u OKO09.
npogeccuoHanbHbix Qusuneckuti cmoicn unmezpana. Buluucnenue unmeepana no gopmyne Horomona— [IK 1.3,
3a0a4ax Jleiionuya. llpakmuueckoe 3nHauenue u npuMeHeHue UHmezpaid. K 2.7,
Ilpaxmuueckue 3auamusi. 1K 4.3,
1. I'eomempuueckuii u gpuzuueckuii cmMvlci uHme2paid 2 1K 4.4,
2. Humezpan 6 npukiaousix 3a0aiax 4 [1IK 4.6,
K 5.4
KonTposnbsHas pabora 2
Pa3nes 11. BepoATHOCTh M CTATHCTHKA 11
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue 6
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Tema 11.1
[IpencraBnenue qaHHBIX

Conep:kanue y4ye0OHOro MaTepuaJa:
[IpencraBnenne MJaHHBIX C [OMOIIbIO Tabmun u  amarpamMm.  Cpennee

u omnucarenbHas | apudmMeTnyeckoe, MeauMaHa, HauOoJblllee W HAUMEHbIIEE 3HAUeHUs, pa3Max,
CTaTUCTHUKA JMCTIEPCHsl, CTAHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB

Teoperuueckue 3aHATHA:

1. CrtocoObl onvcanus ¥ MPEACTABICHHS JaHHBIX
Tema 11.2 Coaep:xaHue y4eOHOro MaTepuaJa;
Cnyuaitaple  onbIThl ¥ | Cily4aiiHble SKCHEPUMEHTHI (OMBITHI) W CIOy4yalHbIE COOBITHA. DJIEMEHTApHBIE
Cly4alHbIE coOBITHS, | COOBITHS (MCXO/BI). BEeposATHOCTH ciydailHOTO cOOBITHsI. BeposiTHOCTH COOBITHII B
OTIBITHI C | OIBITax ¢ paBHOBO3MOKHBIMH JICMCHTAPHBIMU COOBITHSIMH.
PaBHOBOSMOZKHBIMU [IpakTuueckue 3aHATHS:
SJICMCHTAPHBIMH 1. BEpOoATHOCTb CIy4aiftHOTO COOBITHS
UCXOJaMH
Tema 11.3 Conep:xanue yueOHOro MaTepuasa;
Onepanuu Haja | Omepanun HaA  COOBITHSIMU:  [epeceueHue,  OoObeAMHEHHWE  COOBITHIA,
COOBITUSIMH, CIIO)KEHHE | IPOTUBOIIOJIOKHBIE  cOObITHA. [uarpammsl  Oitiepa. ®opMyna  cloKeHUs
BEPOSATHOCTEU BEPOSTHOCTEH

[IpakTrueckue 3aHATHS:

1. Onepanuu HaJ COOBITUAMU
Tema 11.4 Coaep:xaHue yueOHOro MaTepuasa;
VYcioBHas BEpOATHOCTb, VYcioBHas  BEpPOSITHOCTb. YMHOXKEHHME BEPOATHOCTEM. JlepeBo  ciydaiiHOro
JIEPEBO ciy4aiiHoro | skcnepumenTa. dopmyna nosHo BepositHocTH. HesaBrucrumMbie COOBITHS
omelta, (GopMyna nonHOU | TeopeTHUECKUE 3aHATHS:
BEPOSITHOCTH u | 1. YcinoBHast BEpOSITHOCTD
HE3aBHCHMOCTH COOBITUI
Tema 11.5 Coaep:xanue yueOHOro MaTepuasa;
DIIEMEHTHI KombOunaroproe mnpaBuno ymHoxkeHus. IlepecranoBku u Qakropuan. Yucio
KOMOMHATOPUKHU couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

[IpakTrueckue 3aHATHS:

1. IlepecTaHOBKM U COUYETAHHUS
Tema 11.6 Conep:kanue y4ye0OHOro MarepuaJa:

Cepuu nocienoBaTeNbHbIX
UCIIBLITAHUN

bunapHblif ciyyaiiHblii OmBIT (MCHBITaHUE), ycmex M Heyhada. HesaBucumble
ncnbiTanusa. Cepuss HE3aBUCUMBIX HCHBITAaHUM 10 1nepBoro ycmexa. Cepus
He3aBUCUMbIX HcnbITaHuil bepuymnu. IlpakTuueckass paboTa ¢ HMCIOIb30BaHUEM

OKO01-OKO04,
OKO09.
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OJICKTPOHHBIX Ta6J'II/II_I .

[IpakTrueckue 3aHATHS:

1. HezaBucumeble HCTIbITAaHUS 1

Tema 11.7 Coaeprxanue y4eOHOIo MaTepuasa;

CityyaliHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTed. Jlnarpamma pacnpenesieHusl.

U paclpeleneHust CymMma 1 nnpousBeicHHE Cily4aiiHbIX Benu4uH. [IpuMmepsl pacnipenenenuii, B Tom
YHClIe TEOMETPUYECKOE U OMHOMUAIBHOE
TeopeTnyeckue 3aHATUA:
1. Pacnipenenenue BeposTHOCTEH 1

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

Tema 11.8 Cooepotcanue yueonozo mamepuana.

Beposmnocmo Ilpeocmasnenue OauHbIX ¢ NOMOWBLIO MAOIUY U OUASDAMM.

cmamucmuxa Kombunamopnoe npasuno ymmoorcenus. Ilepecmanosku u ¢haxmopuan. Yucno OKO01-OK04

npogeccuonanbHbix couemanuti. Hezasucumvie ucneimanus. Ilpakmuueckas paboma ¢ ucnonb308aHuem OK09 ’

3a0auax anekmpoHHvlx maoauy. Cayuatinas eenuuuna. Pacnpedenenue eeposmHuocmeil. K 1 3
Juacpamma  pacnpedenenus. Cymma u npousgedeHue CIAY4AUHbIX BETUUUH. K 2’ 7’
IIpumepol pacnpedenenuil, 8 mom yucie ceomempuieckoe u OUHOMUATIbHOE K 4' 3’
Ipaxmuueckue 3auamus. o

1K 4.4

1. Ilpeocmasnenue 0anHvlx ¢ NOMOWBIO MAOAUY U OUASPAMM 2 K 4 6’
2. Pacuem xonuuecmea nepecmano8oK u coyemanuii 2 K 5’ 4’
3. I[Ipakmuueckas paboma c Ucno1b308aHuemM INeKMPOHHBIX MAOIUY. 1 '
4. Pacnpedenenue sepossmrHocmell 8 NPUKIAOHBIX 340ayax 1

KonTposabHas pabora 2

Koncyabranumn OO61iue MeTo/bl peleHus 3a7ad U ypaBHEeHUI 8
ITpakTudeckoe 3aHaTue

IIpome:xxyTounasi arrecranusi (JK3amMmeH) 4

Bcero: \ 277
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeOoBaHMs1 K MUHUMAJIBHOMY MAaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

Peanuzanus mporpamMmbl JUCHUIUIMHBI TpeOyeT Hajauuus y4yeOHOro KaOWHETa pPyCCKOro
A3BIKA.

D¢ddexTuBHOCT, MpemoAaBaHuUsl Kypca pPYCCKOro s3blKa 3aBUCUT OT  HaJU4UA
COOTBETCTBYIOILIETO MAaTE€pPHAIbHO-TEXHUUYECKOI'O OCHAILIEHUS. JTO OOBICHAETCS OCOOECHHOCTAMU
Kypca, B IEPBYIO OYepe/ib €ro MHOTONPOGUIBHOCTHIO U IPAKTUYECKOI HAIIPaBICHHOCTBIO.

OobopynoBanne y4eOHOro KabuHeTa:

— HarAgHble TocoOMsi (KOMIUIEKTHI Y4eOHBIX TaOiWll, CTEHJOB, CXEM, IJIAKaToOB,
IIOPTPETOB BBIIAIOLIMXCS YUEHBIX B A3bIKO3HAHUA U JP.);

—  JUAAaKTHYECKHE MaTepuanbl (3aJaHus JUisi KOHTPOJIbHBIX paboT, JUIsl pa3HbIX BHUOB
OILICHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

—  TEXHHYECKHE CpelcTBa 0OydeHHUs (NEPCOHAJIBHBI KOMIBIOTEp C JIMIIEH3WOHHBIM
IPOrpaMMHBIM OO€CIEeYeHUEM; MYJIbTUMEIUNWHBIM IPOEKTOp; MHTEPAaKTUBHAsA JIOCKA, BBIXOJ B
JIOKAQJIbHYIO CETh);

—  3anbl (0MOIMOTEeKa, YUTANTBHBIN 3aJ1 ¢ BBIXOJOM B ceTh MHTEpHeT).

3.2. UndopmanuonHoe odecrieyeHne 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. Artanacsn JI.C., byryzoB B.®., Kanomues C.b. u np. Marematuka: anreOpa

U Hayajla MateMarudeckoro ananuza. ['eomerpus. ['eomerpust (0a30BbIil M yriryOJeHHBIN
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. Marematuka nns mpodeccuit u

CMEeLUANTBHOCTEN COIMATBbHO-?PKOHOMUYECKOTO MpOGWIs: YYeOHHK Uil CTYH. YUYpEexkIeHH
cpen. mpod. obpazopanms. — M., 2022.

6. Komarua FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M Hayaja MaTeMaTHYecKoro aHaiu3a. Auredpa W Hayajla MaTeMaTH4YecKoro aHaiau3a
(6a3zoBbIil U yrimyoneHHBIH ypoBHH). 10 kimace / moxg pea. A. b. XKmwkuenko. — M., 2022.
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7.

HayaJla MaT€MaTHu4€CKOIro

Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u

aHanu3a. Anrebpa

H Hadajla

MaT€MaTHU4YCCKOro aHaljin3a

(6azoBbIil U yrmyOneHHbIM ypoBHH). 11 kmace / mox pea. A. b. XXmwxkuenko. — M., 2022.

HNHTepHeT-pecypcesl

1.

collection.edu.ru - TeKkcT: 271€KTPOHHBIA.

2. IloBropuM MaremMaTHKy. -

JJIEKTPOHHBIN.
3. ®enecpanbubiii mopran «Poccuiickoe obpaszoBanme». - URL: http://www.edu.ru -
TeKCT: ANeKTPOHHBIN.

Enunas xomrekuus mudpoBeix oOpasoBarenbHbIX pecypcoB. - URL: http://school-

URL: http://www.mathteachers.narod.ru - Tekcr:

4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUIITTHHBI

KoHTpoJIb M OLEeHKa pacKpbIBAIOTCS Yepe3 MUCIUILUIMHAPHBIC PEe3yNbTaThl, YCBOCHHBIC
3HAHUSA W TPUOOpPETEHHbIE CTYACHTAMHM YMEHHs, HampaBieHHbIE Ha (OPMHUpPOBaAHUE OOIIMX U
npodeccuoHaNbHBIX KOMIETEHIIUHA.

Oobmas/mpod Paznen/Tema Tun oeHOYHbIX
€CCHOHAJIbHA MeponpHUATHI
s
KOMIIeTeHIIHS
P1,Temsr 1.1,1.2,1.3,14,1.5,1.6,1.7 YcTHbIM onpoc
P2, Temsr 2.1,2.2, 2.3 ®poHTaTBHBIN OMPOC
P 3, Temr 3.1, 3.2 MaTteMaTH4eCKU JUKTaHT
P4, Temrr4.1,4.2,4.3 TectupoBanue
OK01-0K04, P 5, Temsr 5.1 [TpakTyeckue paboThI
OK09. P 6, Temsr 6.1, 6.2, 6.3 KoHTpobHBIE paboThI
P7, Temu1 7.1,7.2,7.3,7.4 [TpakTueckue paboTHI
P 8, Temsr 8.1, 8.2 Brimonnenue
P9, Tems1 9.1 HK3aMEHAIlMOHHOHN paboThl
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6,
11.7
P1,Temsr 1.1,1.2,1.4,15,1.7 VYcTHbI onpoc
P 2, Tems1 2.4 [IpencraBnenue pe3yabpTaToB
P 3, Temsr 3.3 MPAKTUYECKHUX padoT
IIK 1.3,
K 2.7 P 4, Tems1 4.4 3ammuTa TBOPYECKUX pabOT
K 4 3’ PS5, Temsr 5.1 3ammTa UHAUBUAYaTbHBIX
N P 6, Temnl 6.4 IIPOEKTOB
I1IK 4.4,
P 7, Temsr 7.5
I1IK 4.6,
K 5.4 P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OK04, [TIpoMexxyTouHast arTecTanus 3K3aMeH DK3aMeHaImoHHas padoTa B
OKO09. MUCbMEHHOM (hopMme 1o
IIK 1.3, oueram.
IIK 2.7,
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I1K 4.3,
I1IK 4.4,
I1IK 4.6,
IIK 5.4
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