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1. TACTIOPT PABOYEM IMPOT'PAMMBI JJUCITUTIIMHBI
00/1.07 MaTremaTuka

1.1 O6nacTy npuMeHenns padoyveii MporpaMmsl

Pabouas mnporpamma 001e00pa3oBaTeNbHON JUCHUILUIMHBI TpelHa3HayeHa Uil HW3Y4eHUS
MaremaTkd B npodecCHOHANBHBIX  oOpa3zoBaTenbHbIX — opraHm3amusx CIIO, peanmusyrommx
o0pasoBaTeNbHYI0 IIporpaMmy cpeaHero obmiero oopasoBanus B npeaenax ocBoenus OITOIT CIIO na
0a3ze ocHOBHOro oO0mero oOpa3oBaHusi TPU TIOATOTOBKE CIICIHUAINCTOB CPEIHEr0 3BEHA 10
cnermansHocTH CITO 09.02.07 MudopmaiimoHHbIe CHCTEMBI U TPOrPaMMHUPOBaHUE

1.1 MecTo TUCHUIIMHBI B Y4eOHOM IJIaHe

YrinyonenHnas ~— oOmieoOpa3oBarenbHass — OUCHUIUIMHA ~ MaremaTwKa — SBIISICTCS  4YacThIO
0011e00pa3oBaTeIbHOrO0 IHUKJIA 00pa3oBaTellbHONW mporpamMmbl B cootBeTcTBUU ¢ DI'OC 09.02.07
NudopmannoHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE

1.2 Ileab u mIaHupyeMble Pe3yJbTAThl 0CBOCHHS TUCHUILINHBI
1.3.1. Llenp OUCHUILINHBI

Copnepkanre mporpaMMmbl 0011€00pa30BaTeIbHON TUCHUILIMHBEI MaTemaTuka HampaBlieHO Ha
JTOCTH)KEHHE pe3yJIbTaTOB €€ H3ydeHHus B cooTBeTcTBUU C TpeOoBanusamu PI'OC COO c yuerom
npodeccuonanbHoi HanpaBneHHOCTH PI'OC CIIO.
1.3.2. [Inanupyembie pe3ynbTaTbl OCBOCHUS JTUCIUTIIIMHBI

JucuuniuHa uMeeT 3HayeHue Nnpu (HOPMUPOBAHMM U PA3BUTUU OOMIMX U MPO(HECCHOHATBHBIX
KOMIIETECHIIUH:

Kon HaunMeHoBaHue pe3ysbTaTa 00y4eHHUs:
OK 1. Br16upats crocoOsI pemeHust 3a1a4 npodeccnoHaIbHON AeATEeTPHOCTH TPAMEHUTEBHO K
Ppa3JIn4YHbIM KOHTCKCTaM.
OK 2. Hcnonb30BaTh COBpEMEHHBIE CPECTBA IOMCKA, aHATIM3a U MHTEpIIpeTaluy HHpopMauy 1
MH(QOPMAaLIMOHHbBIE TEXHOJIOTUHU JIJIsI BBINOJIHEHHMS 33124 TPOo¢ecCHOHAIBHON AESTEIbHOCTH.
OK 3. [TnannpoBaTh 1 pearn30BbIBaTH COOCTBEHHOE NPO(ecCHOHaTbHOE H JIMYHOCTHOE Pa3BUTHE,

npeaANpUHUMATCIILCKYIO ACATCIIbHOCTD B HpO(i)eCCI/IOHaJ'ILHOI\/'I ccbepe, HCII0JBb30BATh 3HAHUS 110
(I)HHaHCOBOI\/'I I'paMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYAalIUAX.

OK 4. D dexTuBHO B3aNMOIEHCTBOBATh U paboTaTh B KOJUIGKTUBE H KOMAaHJIE.

OK 5. OcymIecTBIATh YCTHYIO M TUCHbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCY/IapCTBEHHOM s3bIke Poccuiickoit
Denepanyy ¢ yueToM 0COOCHHOCTEH COLMAIBHOIO M KYJIbTYPHOTO KOHTEKCTa

OK 6. ITposiBIIATH rpakIaHCKO-TIATPUOTHYECKYIO MO3ULIMIO, JEMOHCTPUPOBATh OCO3HAHHOE TIOBEACHHUE

Ha OCHOBEC TPaAUIIMOHHBIX pOCCI/II\/'ICKI/IX AYXOBHO-HPAaBCTBCHHBIX HGHHOCTeﬁ, B TOM 4HUCIJIC C
YUY€TOM I'apMOHH3alIMU MEKHAITUOHAJIBHBIX Y MEXKPEIITUTUO3HBIX OTHOHIeHI/Iﬁ, IIPUMECHSAITH
CTAHJAAPThI aHTUKOPPYHNIIMOHHOT'O ITOBCACHUSL

OK 7. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOLIEH CpeIbl, PecypcocOepeeHUI0, TPUMEHTh 3HAaHUA 00
WU3MEHEHUH KIIMMaTa, IPUHITAITEI OEpEXITMBOTO MPOU3BOICTBA, 3(H(HEKTUBHO JIeHCTBOBATh B
YpE3BBIYAIHBIX CUTYaUAX.

OK 8. HUcnonp3oBaTh cpeacTa GU3MUECKON KyIbTYPHI AJISl COXPAaHEHHS U YKPETIJICHHUS 310pPOBbs B
nporiecce MpohecCHOHANBHON JEATENLHOCTH U MOICPIKaHMUsI HEOOXOIUMOTO YPOBHS (PU3UIECKOM
MOJITOTOBJIEHHOCTH.

OK 9. [Honp3oBaThcs npoeccrnoHaANbHOM JOKYMEHTALUEH Ha TOCYyJapCTBEHHOM U HHOCTPAHHOM
A3BIKaX.

K 5.1. CobupaTh HCXOJHBIE TaHHBIE I Pa3pabOTKH MPOEKTHON JOKYMEHTAMU Ha WH(OPMAITMOHHYIO
cUCTEMY.
K 5.2. Pa3pabaTbIBaTh MPOEKTHYIO JOKYMEHTAIIHIO Ha Pa3paboTKy HHGOPMAIIMOHHOW CHCTEMBI B

COOTBECTCTBUU C Tpe60BaHI/I}IMI/I 3aKa34dyHrKa.

B pamkax paboueil mporpaMMbl JUCHUTUIMHBI OOYYaOIIMMHUCS OCBauBarOTCs TudHOCTHEIE (JIP),
MetanpenmeTasie (MP) u npenmeTHsbie pe3yibTarsl (I1P)

Koabi Ilnanupyemble pe3yJbTaThl OCBOEHUS TMCHUIIUHBI BKJIIOYAIOT
pe3yJbTaTOB




JIP 01

TPaXXTAHCKOTO BOCITUTAHMUSL:
c(hOpMHPOBAHHOCTH TPAKTAHCKOM MO3UIMH 00YUYaIOIerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO O0IIECTBA, MPEACTABICHHE O MATEMAaTUIECKUX OCHOBAX
(yHKIMOHUPOBAHUS PA3IHMYHBIX CTPYKTYP, ABJICHUH, MPOLEAYpP IPakJaHCKOTO 00IIecTBa
(BBIOOpBI, OTIPOCHI U APYTOE), YMEHUE B3aNMOIEHCTBOBATE C COIIMAIFHBIMUA HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIMSIMHU U Ha3HAYCHHEM;

JIP 02

MaTPUOTUYECKOTO BOCITUTAHUS:
c(hOopMHUPOBaHHOCTH POCCHIICKON TPAKIAHCKOW WACHTUIHOCTH, YBAKEHUS K IPOIIIOMY U
HACTOSAIIEMY POCCHIICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHNE K JTOCTIKEHUSIM POCCHUCKHAX
MaTE€MaTHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI, UCIIOJIB30BAHUE ITUX JOCTHKCHUH B
JIPYTHX HAayKaX, TEXHOJIOTUAX, c(hepax IKOHOMUKH;

JIP 03

JTyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:
OCO3HAHHUE JTyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoa, cHOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MMOBECHHUS, CBSI3aHHOTO C MPAKTHYCSCKAM MPUMEHEHHUEM JTOCTHIKECHUH
HAYKH U JIeSITENBHOCTBIO YIEHOTO, OCO3HAHKE JIMYHOTO BKIIa/Ia B TOCTPOSHHUE YCTOHYNBOTO

Oyay1ero;

JIP 04

3CTETHYECKOTO BOCIIUTAHUS:
3CTETHYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY MaTeMaTUYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PacCyKACHUH, BOCIPUUMYUBOCTh K MATEMAaTHUECKUM acleKTaM
Pas3IMYHBIX BUJIOB HCKYCCTBA;

JIP 05

(U3NIECKOro BOCITUTAHUSI:

c(OpMHUPOBAHHOCTH YMEHHSI TPUMEHSTh MaTeMaTHIEeCKUE 3HAHUS B UHTEpECax 3I0pPOBOTO U
Oe3omacHOro 00pa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (3I0pPOBOE
nuTanue, cOanaHCUpOBaHHBIN PEKUM 3aHATHI U OTIbIXA, PEryJIsIpHas pU3NUeCKast
AKTUBHOCTH), pr3HvIecKoe COBEPIICHCTBOBAHUE MPH 3aHATHAX CIIOPTHBHO-03I0POBHTEIBHON
JIeATeIILHOCTBIO;

JIP 06

TPYZAOBOTO BOCIIUTaHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH TPYAOJIOOHS, HHTEPEC K Pa3InIHbIM cepam
npodecCHOHANTBLHON IEATENLHOCTH, CBSI3aHHBIM C MATEMATHKON H €€ MPUIOKEHUSIMH, YMEHNE
COBEpILIATh OCO3HAHHBIN BHIOOD OyayIIel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI, TOTOBHOCTH U CIIOCOOHOCTh K MaTEMAaTHIYECKOMY 00pa30BaHHIO U
caM000pa30BaHMIO HAa MPOTSHKEHNUH BCEH MKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pEIICHNH NPAaKTUYECKHUX 331a4 MaTEMaTHYeCKON HAIIPaBJIECHHOCTH;

JIP 07

9KOJIOTUYECKOT0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTh IKOJIOTHUECKOHN KYJIbTYPbl, IOHUMAHHUE BIMSHHUS COIMATBHO-
9KOHOMHUYECKHX MPOIECCOB Ha COCTOSHUE MPUPOTHON U COLIMATIBHOM Cpeibl, 0CO3HAHUE
I00ATFHOTO XapaKTepa SKOJIOTHYECKHUX Mpo0IeM, OpUeHTANHs Ha IPUMEHEHHE
MaTeMaTHYeCKUX 3HaHWH JJIs pEIICHHUS 33729 B 00JIaCTH OKPYIKAIOIIEeH Cpelibl, TUTAaHUPOBaHUE
MOCTYNKOB M OLIEHKHA X BO3MOKHBIX MOCHEACTBUAN JIJISl OKPYKAIOLEH CPeibl;

JIP 08

LEHHOCTH HAy4YHOT'O IMO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOW MPAaKTHKH, MOHUMaHNEe MaTEMaTHUECKON HayKH KaK Ccepsl
YEJIOBEYECKOH eATENbHOCTH, TAMIOB €€ Pa3BUTH U 3HAYMMOCTH ISl pa3BUTHS [IMBUIIN3AIUH,
OBJIAJICHUE A3BIKOM MAaTEMaTHKH U MaTEMATHYECKON KyJIbTYpOH KaK CPEACTBOM MO3HAHUS
MHUPa, TOTOBHOCTb OCYHIECTBIISTH POEKTHYIO U HCCIIEI0BATEIBCKYIO 1EATEIBHOCTD
WHAMBHIYaJIFHO U B TPYIIIIE.

MeTal’lpel]MeTHble

MP 01

JocudecKue oelcmeust Kak yacmo no3HaeamelbHblX YHUBEPCAlbHbLX yH€5Hblx oelcmeuil:
BBIABJIATE U XapaKTEPHU30BaATh CYHICCTBECHHBIC IPU3HAKU MAaTEMATHYCCKUX 06’beKTOB, HOHHTHﬁ,
OTHOIICHUH MEX]Ly TOHSATHSIMU, POPMYITHUPOBATH ONPEAETCHNUs TIOHITHH, YCTaHABITUBATh
CYIIIECTBEHHBII NMPU3HAK KIaccu(pHUKaIMU, OCHOBaHHUS AJs1 0000IICHNS U CPABHEHWSI, KpUTEPUHU
MIPOBOJIUMOTO aHAJIM3A;

BOCIIPHHUMATh, (OPMYITHUPOBATE U MPE0OPa30BBIBATE CYKACHUS: YTBEPAUTEILHBIC H
OTpHUIIaTEeNbHBIE, €MUHUYHBIE, YACTHBIEC U O0INE, YCIOBHBIE;

BEISBJISITh MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U IPOTHBOPEUHS B (haKTax,
JTAHHBIX, HAOIOICHUSX M YTBEPKACHUSAX, MIPEIaraTb KPUTEPUH /ISl BBIABICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIL;

JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U UHIYKTUBHBIX




YMOBAKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENBHO T0KA3aTENhCTBA MATEMATHIECKIX YTBEPKACHHH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPANBATh apT'yMEHTAIIHMIO, TPUBOIUTE TPUMEPHI U KOHTPIIPUMEDHI,
000CHOBEIBaTh COOCTBEHHBIC CYXJICHUS U BHIBOJIBI;

BBIOHpATH CII0co0 pemeHus yueOHOM 3a1aun (CpaBHUBATh HECKOIBKO BAPHAHTOB PEIICHHUS,
BBIOMpaTh HAaN0O0JICe OIXOASIIUN ¢ YIETOM CaMOCTOSITEIIHHO BBIJICIICHHBIX KPUTECPHUEB).

MP 02

uccnedosamenvekue OelCmaus Kaxk Yacms NO3HABAMENbHBIX YHUBECPCATbHBIX YUeOHbIX
oelicmeuil:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIe0BATELCKII HHCTPYMEHT IMO3HAHUS, (HOpMyIHpOBaTh
BOMPOCHI, PUKCUPYIOIINUE IPOTHBOPEUHE, TPOOJIEMY, YyCTaHABIMBATh NCKOMOE U JIAHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOO MTO3UIUI0, MHCHUE;

IIPOBOJUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, HCCICIOBAHHE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro 00BEKTA, SIBICHUS, ITPOLIECCA, BBISBICHUIO
3aBUCHMOCTEH MEXTy 00bEKTaMU, SIBJICHUSMU, ITPOLISCCAMH;

CaMOCTOSTETHbHO POPMYITHPOBATH OOOOIICHHUS M BEIBOBI 110 Pe3y/IbTaTaM MPOBEIEHHOTO
HaOJFOICHSI, UCCIICIOBAHUSI, OLICHUBATH JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BEIBOJIOB
1 0000IIEHHIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIIIBUTATH MPEITOIOKEHHUS O €T0
Pa3sBUTHHU B HOBBIX YCIIOBHUSIX

MP 03

Ymenus pabomams ¢ uHopmayuel Kak Yacms NO3HABAMENbHbIX YHUBEPCANbHBIX Y4eOHbIX
Oeticmeuil.

BBIBIATH Ae(DUIMTH HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIS OTBETa Ha BOIIPOC M IS
pelIeHus 33/1a4u;

BBIOMPATh HHPOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3HUPOBATH,
CHCTEeMaTH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAILMIO PA3IMYHBIX BUIOB U (hopm
IPE/ICTAaBICHHS;

CTPYKTYPUPOBaTh HH(OPMALIUIO, IPEIICTABIATH €€ B pa3In4HbIX (POpMax, WILTFOCTPUPOBATH
rpaduyecky;

OLICHMBATh HAJEKHOCTh HHPOPMALIUK IO CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

MP 04

KOMMYHUKAMUBHBIX YHUBEPCAbHBIX YUeOHbIX OetiCmEUlL:

BOCIIPUHUMATH U q}OpMyJ'II/IpOBaTB CYKACHHA B COOTBETCTBUU C YCIIOBUAMU U LEIIAMU
O6IlIeHI/I$[, SICHO, TOYHO, 'PaAaMOTHO BbIpa>XaTb CBOIO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX
TEKCTax, 1aBaTh MOSCHEHHS 110 XO/Iy PEIICHHUS 33/1a4i, KOMMEHTHPOBATH MOJIYyYECHHBIN
pe3yJbTar;

B XO0/1¢ 00CY’K/ICHHUS 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKaeMOH TeMBbI, IIPOOJIeMBI,
periaeMoit 3a/1auu, BRICKA3bIBATh UICH, HAIICIICHHBIC HA TIOUCK PEIICHHUS, COTIOCTABIISTH CBOU
CYXKACHHS C CYXKICHUSIMH JAPYTHX YYaCTHHUKOB JIHAIIOra, OOHAPYKUBATh PA3INYUe H CXOACTBO
HO3UIIMH, B KOPPEKTHOH (hopme hOpMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS,
HPECTaBISTh PE3YJIbTAThI PELICHUS 33/1a4H, SKCIICPUMEHTA, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSTEIbHO BEIOMPATh (OPMAT BBICTYIUICHHUS C YYETOM 3a/1a4 PE3CHTALUH 1
0c0OEHHOCTEH ayIuTOPHH

MP 05

Pe2yIAMUBHbIX YHUBEPCATILHBIX YUeOHbIX OetiCIEUlL:

COCTABJISATH IIJIaH, aJITOPUTM PELICHUS 3a4a4u, BEIOUPATh CIIOCO0 peleH s ¢ yIETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pellieHu ¢ y9€TOM HOBOH MH(bOpMaInH.

MP 06

VMEHUsL CAMOKOHMPOIISL KAK YACHb PeCyIAMUGHbIX YHUBEPCATLHBIX YHeOHbIX OeliCMULL:
BJIQ/ICTh HABBIKAMH MTO3HABATEIHLHON Pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI U
MBICJIUTEIILHBIX MPOILIECCOB, UX PE3YJILTATOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yiibTaTa PelieHNs MaTeMaTHIeCKOH 3a1aui;

MPEBUICTh TPYAHOCTH, KOTOPBIE MOT'YT BOSHHKHYTh TIPH PEIIICHUH 3a]]a9i, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX 00CTOATENHCTB, JAHHBIX, HAWICHHBIX OIINOOK,
BBIABJIEHHBIX TPYAHOCTEH;

OIICHHUBATh COOTBETCTBHE PE3YJIbTATA IIEITU U YCIOBHUAIM, OOBACHSATH MPUYHUHBI JOCTHKECHUS
WJIH HEJOCTIKEHUS PE3yJIbTATOB JEATSIILHOCTH, HAXOUTh OMIMOKY, JaBaTh OI[CHKY
MPHOOPETEHHOMY OIIBITY

MP 07

VMEHUsL COBMECMHOL 0esMeNTbHOCIU:

MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOW U UHAWBUYaTbHON paOOTHI MTPH
pelieHny y4eOHBIX 3aj1ad, MPUHUMATE 1eJIb COBMECTHOM JIEATEILHOCTH, IJIAHUPOBAThH
OpTaHU3aIMIO COBMECTHON PabOTHI, pacIpeeNIsSITh BHABI padOT, TOTOBAPHBATELCS, 00CYKIATh
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TpoIIece U pe3yabTar paboTel, 00001aTh MHCHUS HECKOIBKHX JIFO/ICH;

y4acTBOBATh B IPYMIOBLIX hopMax padoThI (00CysKIeHMsI, 0OMEH MHEHUH, "MO3TOBbIC
IITYPMBI" ¥ UHBIE), BHIIOJHATH CBOKO YacTh PaOOTHI M KOOPJIUHUPOBATH CBOU JICHCTBUS C
JPYTHMU WICHAMH KOMaH/Ibl, OI[CHHBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KPUTEPHSM, c(HOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IIpenmeTHbIE

TP 01

BJIaACHUC MCTOJaMH1 NOKA3aTC/ILCTB, AJITOPUTMAMU PCIICHUA 3aa4; YMCHUC (I)OpMyJ'II/IpOBaTI)
OMMPEACIICHUA, aKCUOMBI U TCOPEMBI, IPUMEHATH UX, IPOBOAUTH JOKA3aTCIIbHBIC PACCYXKACHU A
B XOJZI€ pCHICHUS 3a/1a4,

I1P 02

YMEHHUE OTIePUPOBATH MOHITUSIMH: CTCIICHb YKCTIa, JIorapru(M YUCIia; YMEHUE BBITIOHSATH
BBIYMCJICHUE 3HAYCHUN U MPEO0pPa30BaHus BRIPAKEHUH CO CTEIICHAMU U JorapudMamH,
npeoOpa3oBaHus APOOHO-PAMOHATLHBIX BEIPAKEHUI;

ITP 03

YMEHHE OTIEpHUPOBATh MOHATHSAMH: PaIliOHAIBHEIC, HppaIlHOHALHEIC, TOKa3aTelIbHEIE,
CTETCHHEBIE, JTOrapu(MUICCKHES, TPUTOHOMETPUUYCCKUE YPaBHECHUS U HEPABCHCTBA, X
CHCTEMBI,

1P 04

YMEHHE OTIepUPOBATh MOHATHAMHA: (DYHKITHS, HEMTPpephIBHAS (DYHKIIHSI, TPOU3BOIHAS,
nepBooOpa3Hasi, onpeeNeHHbI HHTErpal; yMEHHE HaXOAUTh MTPON3BOAHBIE 3JIEMEHTaPHBIX
(bYHKUMH, UCTIONB3YSI CIIPaBOYHBIE MaTepUAITBl; UCCIE0BATh B MPOCTEHIINX CITydasX (GyHKIUH
Ha MOHOTOHHOCTb, HAXOAUTH HANOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUS (PYHKIIHIL; CTPOUTH
rpad¥Ky MHOTOYJICHOB C HCITOJIb30BAHUEM alliapara MaTeMaTHIeCKOTo aHaIN3a; IPUMEHSITh
MIPOM3BOAHYIO IIPY PELICHUH 33]]a4 Ha JABIKEHHE; peliaTh MPaKTHKO-OPUEHTUPOBAaHHbBIE
3aJa4M Ha HauOOJbIlIME M HAMMEHBIIINE 3HAUeHHUsI, Ha HAX0XK/IEHUE ITyTH, CKOPOCTH U
YCKOPEHMUS;

ITP 05

YMEHHE OIIePHPOBATh MOHATHAMU: PallMOHATIbHAs QYHKIHS, IIOKa3aTenbHas pyHKIu,
cTerneHHas GyHKIus, JorapudMuieckas QyHKIUS, TPUTOHOMETpHYECKHE PYHKIIUH, OOpaTHEIC
(YHKIMH; YMEHHUE CTPOUTH I'pa)KK NU3YUYCHHBIX (DYHKIIUH, HCIIOJIb30BaTh TPaUKHU MPU
M3Y4YEHHH TPOIIECCOB M 3aBUCUMOCTEH, IPH PEIICHHUH 3a/1a4 U3 APYTUX YIEOHBIX MIPEAMETOB U
3aj1a4y M3 peajJbHOM KU3HH; BBIPAXKaTh ()OPMYJIaMH 3aBUCUMOCTH MEXKJY BETMUNHAMU;

1P 06

YMEHHUE PelIaTh TEKCTOBBIC 33/I1a4X Pa3HBIX TUIOB (B TOM YHCIIE Ha MPOIECHTHI, JOJIH U YaCTH,
Ha JIBIDKEHHUE, padoTy, CTOMMOCTh TOBapOB ¥ YCITyT, HAJIOTH, 33/1a4¥ U3 00JIACTH yIIPaBICHUS
JUYHBIMH U CEMEHHBIME (DHAHCAMM ); COCTABJIATh BRIPAXKEH, YpaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI 110 YCIOBHIO 33J]a4H, UCCIEA0BATh MOIYYEHHOE PEeIIeHHe U OIIEHUBATh
NPaBJON0JOOHOCTh PE3YNILTATOB;

1P 07

YMEHHUE ONEPUPOBATH MOHIATUSIMU: CpeJHee apuPMETHIECKOe, MeaHa, HauOoJblIee U
HaMMeEHbIlIee 3HaYCHUS, pa3Max, JUCIIEPCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO Ha0OPa;
YMEHHUE U3BJIEKaTh, HHTEPIIPETHPOBATH HH(OPMAIINIO, TPEICTABICHHYIO B TA0JIMIaX, HA
auarpammax, rpadukax, OTpakarollyio CBOMCTBa peallbHbIX IPOLIECCOB U SIBJICHUI;
NPEACTaBIATh MHOOPMALIMIO C TIOMOILBIO TAOJIUI] U AUarpaMM; UCCIe0BaTh CTATUCTHYECKHIE
JIAaHHBIE, B TOM YHCJIE C IPUMEHEHHUEM IpaUueCKIX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

1P 08

YMEHHE OTIepUPOBATH MOHATHAMU: CITYYalHBIH OMBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTh
CIIy4ailHOTO COOBITHS; YMEHHE BBIUUCIISATH BEPOSTHOCTD C UCIOIb30BaHUEM IpauiIecKux
METO/I0B; TPUMEHSATH (DOPMYIIBI CJIOKEHHUSI U YMHOKEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxTbl 1 HOPMYIIBI IPH PEIICHUH 33]1a49; OLIEHHBATH BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HAKOMCTBO CO CITy4ailHBIMU BEIMYMHAMU; YMEHUE IPUBOIUTE IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YMCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

I1P 09

YME€HHE OIICPUPOBATEH IMIOHATUAMMU: TOYKA, ITIpsAMasd, IIIO0OCKOCTh, IIPOCTPAHCTBO, HByrpaHHBIﬁ
yToJ1, CKpe€IuBarOUIuecCs npsAaMbIC, IapaljICIbHOCTh U IEPICHANUKYIIAPHOCTD IIPAMBIX U
HHOCKOCTeﬁ, yroJj Mexay npaMbIMHU, yroj MExXay HpHMOﬁ 1 IJIOCKOCTBIO, YTOJI MCIKAY
IJIOCKOCTAMHU, PACCTOAHHUEC OT TOUYKH O0 INIOCKOCTH, paCCTOAHUC MCXKAY IMPAMBIMU, PACCTOSAHNC
MEXKAY IUIOCKOCTAMU,; YMEHHUE UCIIOJIB30BATh IPU PCIICHUHN 3a1a4 N3YUCHHBIC (1)aKTI)I nu
TCOPCMBI IINIAHUMCTPUHN, YMCHUC OLICHUBATH Pa3MCPhbI 00BEKTOB OKPYXXaroImero Mupa,

[P 10

YMEHHUE OTIePUPOBATH MOHITHUSIMI: MHOTOIPAHHUK, CEYCHUE MHOTOIPaHHUKA, KYO,
napajuiesienuIie], Mpu3Ma, mupaMua, Gurypa u MoOBEpXHOCTh BPAIICHHUs, IIMITUH/P, KOHYC,
miap, cepa, ceueHus GUrypbl BpalleHHs, INIOCKOCTh, Kacarolascs chepbl, HAIHHAPA, KOHYyCa,
TUIOIIAb TIOBEPXHOCTH TIMPAMHU/IBI, TPU3MBI, KOHYCa, IIMIHHIPA, I0MAAb Chephl, 00beM
Ky0a, MPSIMOYTOJILHOTO MapalIeenueia, MUPaMHUIbI, TPHU3MBI, IWIHHAPA, KOHYCa, 1apa;
yMEHHE H300paxaTh MHOIOTPAaHHUKH U TIOBEPXHOCTH BPAIICHHS, MX CCUCHHUS OT PYKH, C
MOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U 9JICKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATD




CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPABIIIbHBIE MHOTOTPAHHUKH;

ITP 11 yYMEHHE OTIEpUPOBATh MIOHATHSAMH: IBIKCHUE B TIPOCTPAHCTBE, MTO00HEBIE (GUTYPHI B
MPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE TUIOMIA IeH MOBEPXHOCTEH 1 00 EMOB MOTIOOHBIX
(uUryp npu penieHuu 3a1ay;

I1P 12 YMEHHE BEIYHCIIATH TEOMETPUICCKHE BETMYHUHEI (IIJTMHA, YTOJ, IOk, 00BEM, ILIOIIA b
MTOBEPXHOCTH ), UCTIONIB3ys N3YUEHHBIEC (DOPMYITBI U METOIBI;
I1P 13 YMEHHUE OTIEpUPOBATh MOHATUSMU: MPSIMOYTOJIbHASI CUCTEMa KOOPIUHAT, KOOPAUHATHI TOUKH,

BCKTOP, KOOpAWHATEI BEKTOPA, CKAJIIAPHOC IMIPOU3BCACHUC, YI'OJI MCXKIY BEKTOpaMH, CyMMa
BCKTOPOB, MPOU3BEACHNUE BEKTOPA HA YUCJIO0;, HAXOAUTH C IOMOIIBIO U3YYEHHBIX (I)OpMYJ'I
KOOPAWHATHI CEPEANHBI OTPE3Ka, PACCTOAHNUEC MEKAY ABYMS TOYKAMU;

ITP 14 YMCHHE BBIOUPATh MTOAXO SN U3yUYSHHBIH METOJ IS PEIICHUS 3a/1a4H, PacliO3HABATh
MaTeMaTHu4eckue (pakThl 1 MATEMATHYECKUE MOJICITU B IPUPOIHBIX U OOIIECTBECHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE NPUBOJUTH IPUMEPBI MATEMATHYECKUX OTKPBITUI
POCCHUICKON M1 MUPOBOI MaTEMATHUYECKON HAYKH.

OcBoeHue colep:kaHus IUCHMILTUHBI 00ecrevynBaeT IJOCTHIKEHHE CTYJICHTaMH IJIaHHUPYEMBbIX
JUYHOCTHBIX PE3YJbTAaTOB 4epe3 peaynnszanuio [IporpaMMbl BOCIUTAHUS M COLMAIM3AIMHU CTYJICHTOB
I'BIIOY «3natlK» B pamkax HanpaBJIE€HUI U IPOEKTOB:

HanpasJieHHsl IIpoexkThl/MeponpusATUSs
I'parxxnaHCKO-IATPHOTHUYECKOE MEPONPHATHS AE€Kabl LIUKIOBOH KOMHCCUH
00111e00pa30BaTENIbHBIX TUCITUILINH
[IpodeccrnonanbHO-OpHEHTHPYIOIIEE MEpOIPUSITHS ACKabl IUKJIOBONH KOMHCCUU
00111e00pa30BaTENbHBIX TUCITUILTNH
KynperypHO-TBOpUECKOE MEPONPHATHS AEKAIbl LIUKIOBOH KOMHUCCUH
00111e00pa30BaTENILHBIX TUCITUILINH
CrniopTHBHOE U 310pOBbecOeperaroiiee MEpPOIPUSITHS ACKaIbl IUKJIOBONH KOMHCCUU
00111e00pa30BaTENbHBIX TUCITUTLTNH
DKOJIOTHYECKOE MEPONPHATHS AEKAIbl HIUKIOBOH KOMHUCCUH
00111e00pa30BaTENILHBIX TUCITUILINH
busHec-opueHTupyromee «®DuHaHCOBask IPAMOTHOCTHY




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

2.1 O6beM 0011€00pa30BaTEIbHON JUCHUIJIMHBI U BHABI Pa00THI

Bun yueOHoi padoTsl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMBbl JMCHUILIHHBI 292
OcHoBHOe coiep:KaHne

TEOPETUUCCKUE 3aHATHUS 156
J1a00paTOPHEIC 3aHATHS -
[IPAKTHYECKUE 3aHATH 112
IIpodeccnonanbHO-OpHEHTUPOBAHHOE CO/IEPKAHUE (COAEepP:KAHNE NPUKJIATHOTO 60
MOAYJIsT)

TEOPETHUCCKIEC 3aHATHS 14
J1a00paTOPHEIC 3aHATHS -
IPAKTHYECKUE 3aHATHS 46
VHJIMBHTy aJTbHBIA TIPOCKT Hem
IIpome:xxyTounas arrecTanusi B (popme 24

OK3aMCHa

WHauBryanpHble KOHCYJABTAUU AJIA CTyI€HTOB MHBanuaoB wiu ¢ OB3




2.2 TemaTnyeckuii MJIaH U cojiep:KaHNe TUCHUIIMHBI MaTeMaTHKa

HaumeHnoBanue Conep:xanue yue0HOro MaTepuaJa Oo0bem ®opmupyeMbIe
Pa3aesI0B M TeM 4acoB KOMIIETEHI[HH
1 2 3 4
Pazgen 1. IToBTOpEHHE YUEOHOI0 MATEPHAJIA OCHOBHOM IIKOJIbI 12
Tema 1.1 Coneprxanue yuyeOHOrO MaTepuaia OK 01, OK 02,
CreneHs. 1 | Apudmerndeckue NeHCTBHS ¢ OOBIKHOBCHHBIMU U JCCATUYHBIMU APOOSIMHU 2 OK 03, OK 04, OK 05, OK
YpaBHeHus u 2 | CreneHb ¢ HaTYpaJIbHBIM H IIETIBIM [TOKA3aTEIIEM, CBOMCTBA CTENCHN. ApU(PMETHIECKUNA KOPEHb U €TO 2 06
HEPaBEHCTBA CBOMCTBa OK 07, OK 08
3 | YpaBHeHus u HEpaBEHCTBA 2 JIP 06, JIP 08
JlaGopatopHble paboThI MP 01, MP 02, MP 03, MP
TIpaKTHYECKHUE 3aHATHS 04, MP 05, MP 06, MP 07
Tema 1.2 Cogepxanue yuebHOro MaTepuana I1P 02, I1P 03, TIP 06
I'eomeTpust Ha 1 | Bunsl Iiockux GUryp v ux riomaib 2
TLI0CKOCTH [pakTrdeckue 3aHATHS
I13 Nel TIpakTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce F€OMETPUH Ha INIOCKOCTH 1
KonTponbHbie paboThl: Nel BXoaHOW KOHTPOJIb 2
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iep:KaHue (coepKaHNe NPUKJIATHOTO MOIYJIs1) 1
[IpakTrdeckue pacdéTsl O GOpMyIIaM, IOCTPOCHUE U UCCIICIOBAaHHE TIPOCTEHITNX MaTeMaTHIeCKuX Mojeneil (Pemenne mpakTuko-
OPHUEHTUPOBAHHBIX 3a7a4)
Pasznen 2. JleliCTBUTEIbHBIE YN CJIA 4
Tema 2.1 Copepxanue yaeOHOro Marepuaia
MHo:xecTBO 1 [ PauuoHanbHble U MPPALMOHAJIbHBIE YHCIA 2 OK 01, OKO02,
PAUMOHAJIBLHBIX U JlabopaTopHBIE PabOTEI OK 03, OK 04, OK 05, OK
HPPANHOHATBHBIX IpakTH4ecKue 3aHATUs 06,
"ncea KoHTposibHBIE pabOThI OK 07, OK 08
Tema 2.2 Copepxanvie yaeOHOro MaTepralia JIP 05, JIP 06, JIP 08
MHoxecTBO 1 | MHoecTBO JIeHCTBUTENBHBIX YHces. MoJ1yJlb JEHCTBUTENILHOIO YMCIa 2 MP 01, MP 03, MP 04, MP
el CTBUTEILHBIX JTabopaTopHbIE PAGOTE 05, MP 06, MP 07
qucesa IIpakTryeckue 3aHsITUs
KonTtponsHEIe paboTh
Pazpnen 3. DyHKuUU 6
Tema 3.1 Copepxanne yueOHOT0 MaTepHuaia OK 01, OK 07,
Yucaoseie pynknun | 1 | YucnoBas GyHKIMS, €€ CBOMCTBA 2 OK 08
2 | Iepuognueckas yukuwps. O6patHas G yHKIUS 2 JIP 01, JIP 06, JIP 08
JlaGoparopHbie paboThHI MP 01, MP 03, MP 04, MP
IIpakTHueckue 3aHATUS 05, MP 06, MP 07
I13 Ne2 DneMeHTapHbIE (YHKIHH 1 IIP 04,ITP 05
KonTtposnsHbie paboThl
IMpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iepKaHMe (CoepKaHNe MPUKJIATHOTO MOAYJIsT) 1
UwcnoBsie (YHKIMHU B MPOU3BOACTBEHHBIX Mporieccax (PenreHne npakTHKO-OpUEeHTHPOBAHHBIX 3a]1a4)
Pasnen 4. OCHOBBI TPUTOHOMETPHH 42 OK 01, OK 02, OK 03, OK
Tema 4.1 Coaep:xkanue yue0HOT0 MaTepuasa 04, OK 05, OK 07, OK 08
Tpuronomerpudeckn | 1 | Paamanuas Mepa yria. TpUrOHOMETPUUECKAs OKPYKHOCTh 2 JIP 01, JIP 03, JIP 06,JIP 07,
e pyHKIHn 2 | TpuronomeTpuyeckue GyHKIMH YUCIOBOrO apryMeHTa 2 JIP 08
3 | ®yHKIMHK cHHYCA U KOCHHYCA, X CBOMCTBA U rpaduKu 2 MP 01, MP 03, MP 04, MP
4 | I'paduk rapMOHHYECKOTO KOJIeOaHHs 2 05, MP 06, MP 07
2 TP 03, ITP 05, TP 06, ITP 14
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5 | ®OyHKIMK TAHTCHCA U KOTAHTEHCA, MX CBOMCTBA M rpadyuku
6 | O6GparHBIE TPUTOHOMETPHUYECKHE (DYHKIIUH

JlaGopaTopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

IIK...

I13 Ne3 Tloctpoenue rpapukos pynkmmi y=mf(x) u y=f(kx) 1
I13 Ne4 TIpeoOpa3zoBaHUE TPUTOHOMETPHUYCCKUX (DYHKIIUH 1
KonTtposbHbIe paboThI
Tema 4.2 Copepxanrie yaeOHOr0 MaTepuaia
DopMy.JIbl 1 | OcHOBHBIE TPUTOHOMETPHUIECKUE TOXKICCTBA 2
TPUTOHOMETPHH 2 | ®opMyITBI CIIOKEHUS APTyMEHTOB 2
3 | ®opMyIibl IBOMHOTO apryMeHTa M MOHWKCHUS CTEIICHU 2
JlabopatopHbie paboThHI
[IpakTudeckue 3aHATHS
I13 Ne5 ®opmynsl npuBeACHUS 1
[13 Ne6 dopmybl HOJOBUHHOTO yIiia 1
113 Ne7 TIpeoOpa3oBaHre TPUTOHOMETPHUYECKUX BBIPAKECHHUI 1
KoHTposnbHbIe paboThI
Tema 4.3 Copepxannie yueOGHOr0 MaTepuaia
Tpuronomerpuuecku | 1 | ApkcuHyc, apKKOCHHYC, apKTAHI€HC 2
¢ ypaBHECHHUA 1 2 | TIpocreiinye TPUrOHOMETPHUYECKHE YPABHEHHUS 2
HEpaBEeHCTBA 3 | OHOpOAHBIE TPUIOHOMETPHYECKHE YPABHEHHS 2
4 TpuroHoMeTpudeckrue HepaBeHCTBA 2
JlaGopatopHbie paboThI
[pakTrdeckue 3aHATHS
I13 Ne8 MeTop! perieHust TPUrOHOMETPUYECKUX YPaBHEHHH 1
113 Ne9 CucteMbl TPUTOHOMETPUUECKHUX YpaBHEHUH 1
KonTponbHast padora Ne2 OCHOBBI TPHTOHOMETPHHU 2
[IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPUKJIATHOTO MOAYJIs1)
I'pacduk rapmonmyeckoro konedanus. TpUroHOMETpUYECKHE YPaBHEHHUS U HEPABEHCTBA 7
OmnmcaHne MPOU3BOICTBEHHBIX POIIECCOB C IMOMOMIBIO rpaduka QyHkiun (PereHne npakTHKO-OPHEHTHPOBAHHBIX 3a/1a9)
Pa3nmen 5. KomnuiekcHbIe ync/ia 8 OK 02, OK 03, OK 04, OK
Tema 5.1 Cogepxanre yaeOHOTO MaTepHraia 07, OK 08
Onpenenenne 1 | KoMIleKCHBIE YKCTa. 2 JIP 06, JIP 08
KOMILJIEKCHOI'0 YU CJIa .Ha60paT0pHBI€ pa60T1,1 MP 01, MP 03, MP 04, MP
IIpakTUYeCcKHUE 3aHATUS 05, MP 06, MP 07
I13 NelQ [IeiicTBHst HaJ KOMIUIEKCHBIMH YHCIaMM 1 1P 02
113 Nel1 KBazpatHble ypaBHEHHsI 1
KonTtposubHbIe paboThI
Tema 5.2 Conepxanne yaeOHOTO MaTepHuaa
Tpuronomerpuvecka | 1 [ TpuroHoMerpuueckas hopMa KOMIUIEKCHOTO YHCIIA U JAeHCTBUs HAJ HUMH 2
s popma JlaGopaTopHble paGoThl
KOMIIVIEKCHOI'0 YHCJIa HpaKTH‘ICCKHC 3aHIATUI
KonTposapHbIe paboThI
IMpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iepKaHMe (CoepKaHNe MPUKJIATHOTO MOAYJIsT) 2
KomruiekcHble gncina (Pemenne npakTHKO-OPHEHTUPOBAHHBIX 33/1a4)
Paznen 6. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 24
Tema 6.1 Copepxannie yaeOHOT0 MaTepuaia OK 01, OK 03, OK 04, OK
IapanieabHOCTh 1 | AKCHOMBI CTEPEOMETPHH H CIICACTBUS W3 HHX. 2 07, OK 08
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NPAMBIX U 2 | TIapamiensHOCTH TPEX MPAMBIX. IlapamiebHOCTD MPSAMOil M INIOCKOCTH B IIPOCTPAHCTBE 2 JIP 06, JIP 08
TJI0CKOCTeH B 3 IMapasmiensHOCTh TI0cKoCcTel. CBONWCTBA MapajuIC/IbHBIX IJIOCKOCTEH 2 MP 01, MP 02, MP 03, MP
NPOCTPAHCTBE 4 TMapaiiebHoe TPOEKTHPOBAHHE 2 04, MP 05, MP 06, MP 07
JlabopaTopHbie pabOThHI 1P 01, ITP 09, TP 12, TTP 14
[pakTUyeckue 3aHATHS
[13 Nel2 [MapannensHbIe TpsAMBIE B TpocTpaHCTBe. CKPEeIIUBaIOMINECs MPsIMBIE. 1
113 Ne13 TlocTpoeHHe ceueHUMH 1
KoHTposbHbIe paboThI
Tema 6.2 Coniepkanue ydeOHOTO MaTepuaa
Hepnenaukyasipaoct | 1 | TlepnenaukynspHble IpsAMbIE B IPOCTPAHCTBE. [IpU3HAK MepHeHAUKYIAPHOCTH IPAMOM U TIOCKOCTH OK 01, OK 03, OK 04, OK
b NPSIMBIX 2 | Iepnenaukysp u HaKIOHHBIE, TeopeMa 0 Tpex TepIeHIHKYIsPax 2 07, OK 08
TLTOCKOCTCH B 3 JByrpanssiii yroia. [lepneHaAUKYyIIpHOCTh ABYX IJIOCKOCTEH 2 JIP 06, JIP 08
NMPOCTPaHCTBE ’ 2 MP 01, MP 02, MP 03, MP
JlabopaTopHbie paboTHI 04, MP 05, MP 06, MP 07
[IpakTudeckue 3aHATH ITP 01, ITP 09, ITP 12, TTP 14
I13 Nel14 Yron mexay npsAMON U MIOCKOCTHIO 1
113 Nel5 ITapamienbHOCTh M NEPIESHANKYIIPHOCTh B IPOCTPAHCTBE 1
Kontponpras padota Ne3: [TapamienbHOCTh M HEPHICHIUKYIISIPHOCTD B IIPOCTPAHCTBE 2
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE cO/iep:KaHue (coepKaHNe NPUKJIATHOTO MOIYJIs1) 4
[MapasnnensHbie TpsMbIe B mpocTpancTBe. CkpenuBaromuecs npsimeie. [Toctpoenue ceuenuii (PenieHre npakTHKO-OpUECHTUPOBAHHBIX
3a1a4)
Pasgen 7. MHOrorpaHHMKH H TeJia BpallleHUsI 38
Tema 7.1 Copepxanrie yueOGHOro MaTepuaia OK 01, OK 02, OK 03, OK
le/l3Ma. anaMnna 1 pr]?,Ma U €€ BUJbL 2 04, OK 06, OK 07, OK 08
2 Hapanﬂenennne;[’ I(y6 2 JIP 05, JIP 06, JIP 08
3 [Mupamuna, npaBrIbHAS THPaMUA 1 MP 01, MP 02, MP 03, MP
4 | Veeyennas nHpaMia 1 04, MP 05, MP 06, MP 07
JlaGoparopHbie paboThI [P 01, ITP 10, IIP 11, TIP
v 12, TIP 14
PAKTHUYCCKUE 3aHATHUS MK
13 Nel6 Cummerpus B KyOe, mapajuiesienuIeie, Ipu3Me, MipaMuie 1 "
I13 Ne17 Muororpannuku. [IpaBuiIbHBIE MHOTOTPAaHHUKHI 1
I13 Nel8 [Tnomans mosepxHocTelt. OOBEM MPU3MBI 1
I13 Ne19 ITnomaxns moBepxHOCTEH. OOBEM MUPaMUIBI 1
I13 Ne20 ITpumepsl cuMMeETpHH B Ipodeccun 1
KonTponpHast pabota Ne4d MHOrOrpaHHUKH 2
Tema 7.2 Coxepxanue yaeOHOro Marepuaa
Huannap. Konyec. 1 | Hwmasnp 2 OK 01, OK 02, OK 04, OK
Hlap 2 | Konyc. YceueHHbIH KOHYC 1 06, OK 07, OK 08
3 | Cdepa u map. KacatenpHasl IIIOCKOCTB K cdepe 1 JIP 06, JIP 08
JlaGopaTopHble paboThI MP 01, MP 02, MP 03, MP
TTpaKkTHYECKHUE 3aHATUS 04, MP 05, MP 06, MP 07
I13 Ne21 ITnomraap moBepxHOCTH IMMHHApPA. OO0bEeM UIHHIPA 1 I[P 01, ITP 10, TTP 11, ITP
I13 Ne22 ITnomans noBepxHocTel KoHyca. O0beM KoHyca 1 12, TIP 14
I13 Ne23 OO6beM miapa, mapoBOTrO CETMEHT, CIIOSI U CEKTOpa 1
I13 Ne24 OtHomieHre 00bEMOB TOJOOHBIX TEI 1
I13 Ne25 KomOWHAIIMK MHOTOTPAHHUKOB U TEJ BPAICHUS 1
Kontposnpnast pabora Ne5 Tena BpanieHus 2
IMpodeccHoHATBHO-OPHEHTHPOBAHHOE Co/iep:KaHue (colepKaHue NPUKJIAJTHOT0 MOAYJIs) 14

12




Mmuororpanaukd. [IpaBmisHeIe MHOTOTpaHHUKY (Pemenne npakTHKo-OpHeHTHPOBAaHHBIX 3a7aq),

[Tpumepbl cuMMeTpun B mpodeccru ITnomniaay moBepxHocTeld M 00beMbl Tell BpameHus (Penenne npakTHKO-OpUeHTUPOBAHHBIX 3a1a4)

Pasnen 8. BeKkTOpbI B IPOCTPAHCTBE 14
Tema 8.1 Copepxanrie yueOHOro MaTepuaia OK 01, OK 02, OK 03, OK
MeiicTBus Haj 1 | Honstre BexTopa. JlelcTBIA Hal BEKTOPAMH 2 04, OK 07, OK 08
BEKTOpaMH 2 | KoMIUIaHApHBIE BEKTOPBI 2 JIP 06, JIP 08
JlabopatopHbie pabOThHI MP 01, MP 02, MP 03, MP
[IpakTHyeckue 3aHsATHS 04, MP 05, MP 06, MP 07
KonTtpomnbHbie paboThI I1P 01, 1P 13
Tema 8.2 CojaepkaHue yueOHOro Marepuajia
Meroa koopauHaT B 1 | IIpsmoyromneHast cucTeMa KOOPANHAT B IIPOCTPAHCTBE 2
NpoCTpaHcTBE 2 | CkanspHOe NMPOM3BE/ICHHE BEKTOPOB. YTOJ MEXKTy MPSIMOH U TIOCKOCTHIO 2
JlabopaTopHsle paboThI
[pakTrdeckue 3aHATHS
[13 Ne26 [Ipocreiimume 3agaun B KOOpAUHATAX 1
I13 Ne27 BekTopsl B IPOCTPAHCTBE 1
113 Ne28 IlpakTUKO-OpHEHTHPOBAHHBIC 3a4a49H Ha KOOPAWMHATHOM INIOCKOCTH 1
KonTtponpHbIe paboTh
IIpodeccuoHaTbHO-OPMEHTUPOBAHHOE CO/lepPKaHMe (coAepKaHue NPUKIATHOT0 MOLYJIs) 3
[TpumeHeHre BEKTOPOB B OKpy KarouieM Mupe, TexHUKe(PeleHne npakTHKO-OpUeHTUPOBAHHbIX 3a/1a4)
Pa3znen 9 Crenenn u kopHH. CTeneHHble QYHKIHHT 18
Tema 9.1 CojaepkaHue yueOHOro MaTepuaia OK 01, OK 02, OK 03, OK
KopeHn u ero 1 | KopeHs n- i cTeneHy u3 AeiiCTBUTENLHOTO YHCIIA U €TO0 CBOKCTBA 2 05, OK 07, OK 08
cBOiicTBA _HaGopaTopHLIe paGOTLI JIP 05, JIP 06, JIP 08
[pakTrdeckue 3aHATHS MP 01, MP 02, MP 03, MP
I13 Ne29 TIpeobpa3oBaHue MppaIOHATBHBIX BRIPAKEHUH 1 04, MP 05, MP 06, MP 07
KoHTpoibpHbIE paboThI 1P 02, ITP 03, ITP 06, ITP 14
Tema 9.2 Conepxanue yueOHOro Marepuaia
HppaunonanabHbie 1 I WppaunoHalibHple ypaBHEHUS U HEPABEHCTBA 2
YPABHCHMSA U JlaGopaTopHble paboThI
HEpaBeHCTBA ITpaKkTHUECKUE 3aHATHS
I13 Ne30 HppaunoHaiabHbIE ypaBHEHHS 1
113 Ne31 HppanmoHaabHbIE HEpaBEHCTBA 1
KonTtponsHEIe paboTh
Tema 9.3 Conepkanre yueOHOro MaTepuaia 2
CTePeHb H ero 1 | Crenens ¢ pannonansueiM nokaszatenem. CTeneHHast GpyHKIHsI 2
CBOUCTBA 2 | IIpeoGpa3oBaHie BHIPAIKEHHIL, CONCPKAIINX CTSICHH
JlabopaTopHbie paboTHI
[IpakTryeckue 3aHATHS
113 Ne 32 KopHu U cTEenCHH 1
KontponpHas pabota Ne6 CreneHu, KOpHH, HPPALMOHAIBHBIC YPaBHEHHUS 2
IIpodeccuonaibHO-0pHEHTHPOBAHHOE COep:KaHue (Coaep:KaHNe MPHKJIAJTHOT0 MOIY.JIs)
WppanmonanbHabie ypaBHeHHs (PelieHue npakTHKo-OpUeHTHPOBAHHBIX 3a]1a4) 4
Pazpnen 10. Jlorapupmuueckas pyukuus. JlorapugmMuueckue ypaBHeHHsl H HEPABEHCTBA 22
Tema 10.1 Cojnepkanue yueOHOro MaTepuaia OK 01, OK 02, OK 03, OK
Jlorapupmuieckas 1 I Jlorapu¢m uncna. CoiictBa jorapupmoB 2 05, OK 07, OK 08
byHxuns JlabopaTopHbie paboThI JIP 02, JIP 03, JIP 04, JIP
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IIpakTrueckue 3aHATUS

05, JIP 06, JIP 07, JIP 08

I13 Ne33 Omeparnust torapuMUPOBAHUS 1 MP 01, MP 02, MP 03, MP
13 Ne34 Jlorapudmudeckas GpyHkuus, e€ cBoicTBa U rpaduk 1 04, MP 05, MP 06, MP 07
I13 Ne35 JlecATHIHBIN U HATYPAJIBHBIA JOTapU(PMEI, YHCIIO € 1 [P 02, ITP 03, TP 05, ITP
113 Ne36 JlorapudM B IPpUPOJIC U TSXHUKE 1 06, ITP 14
KoHTponbHbIe paboThI
Tema 10.2 Coniepkanue ydeOHOTO MaTepuaa
Jlorapugmuyeckue 1 | IIpocreiimue norapumMuIecKre ypaBHEHUS 2
YPABHEHHUS U 2 | JlorapupmMudeckre HepaBeHCTBA 2
HEPABCHCTBA JlabopaTopHbie paboThI
[pakTuyeckue 3aHATHS
I13 Ne37 MeToas! pemeHus J0rapuPpMAIECKUX YpaBHEHIH 1
I13 Ne38 Jlorapudmunueckue ypaBHEHUS 1
13 Ne39 Jlorapudmuyeckne HepaBeHCTBA 1
KonrponeHast padorta Ne7 Jlorapudmudeckre ypaBHECHUS U HEPABEHCTBA 2
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iepKaHue (colep:KaHNe NPUKJIATHOTO MOAYJIsI)
Jlorapudm uncna. Bussl sorapudmoB. (Perierne npakTHKO-OPUEHTHPOBAHHBIX 3a/1a4) 7
Pazmen 11. Ioka3zareapHas pynkuus. [Toka3aTenbHble YypaBHEHNs 1 HEPABEHCTBA 12 OK 01, OK 02, OK 03, OK
Tema 11.1 CojepkaHue yueOHOro MaTepuaia 05, OK 07, OK 08
IMoka3arejbHas JIP 05, JIP 06, JIP 08
bynkuus JlaGopaTopHble paGoThl MP 01, MP 02, MP 03, MP
[pakTrdeckue 3aHATHS 04, MP 05, MP 06, MP 07
I13 Ne40 IMoka3arenpHas GYHKIWS, eé cBOicTBA 1 rpaduK 1 [P 02, ITP 03, TIP 05, ITP
KoHTposibHbIe paboThI 06, ITP 14
Tema 11.2 Copepxanre yueOGHOr0 MaTepuaia
IHoka3zatenbHbIe 1 | IIpocreiimme moka3aTeabHBIC YPaBHCHUS 2
ypaBHeHMSs U 2 | Iloka3arenpHBIC HEpAaBESHCTBA 2
HEepaBeHCTBA JlaGopatopHble paboThI
IIpakTrueckue 3aHATUS
I13 Ne41 MeTomp! penieHus moKa3aTeIbHbIX ypaBHCHHH 1
13 Ne42 TlokazaTesbHble YpaBHEHHs U HEPABEHCTBA 1
Kontposphas pabora Ne8 IokasaTenbHble YpaBHEHHS U HEPABCHCTBA 2
[IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHNe NPUKJIATHOTO MOAYJIs1) 3
[MokasatenpHas GyHkuus, e€ coiicTBa u rpaduk. (PeeHre NpakTHKO-OPUEHTUPOBAHHBIX 3a/1a4)
Paszmen 12. ITpou3BoaHAsl U €€ NPUMEHEHHE 24 OK 01, OK 03, OK 04, OK
Tema 12.1 CoieprkaHre y4eOHOT0 MaTepuana 05,
Ilpoussoanas 1 [pousBonnas pyHkIwy .OOPMYITEI U TIPaBUIIA HAXOXKICHUS TPOU3BOIHBIX (DYHKITHIA 2 OK 06, OK 07, OK 08
bysxunn 2 | I'eoMeTpuuecKHii CMBIC] IPOM3BO/IHOI. YpaBHEHNHE KAacaTeIbHOI K rpaduKy QyHKIMHI 2 JIP 02 JIP 03JIP 06, JIP 08
JlaGopatopHblie paboThI
[pakTuyeckue 3aHATHS MP 01, MP 02, MP 03, MP
13 Ne43 Yncnossie nocnenosarenbHocTH. [penen pyHKmn 1 04, MP 05, MP 06, MP 07
13 Ned4 TucppepenumpoBanme CIOXKHOW M 00paTHOH (HyHKIMH 1 [P 04, I1P 14
13 Ne45 ®duzndaeckuii CMbICT TPON3BOTHON 1
13 Ne46 TlpuMeHeHHe NPOM3BOAHOM 1
KoHTposapHbIe paboThI
Tema 12.2 Conepxanne yyeOHOTO MaTepHuaa
IIpumenenue 1 | UccnenoBanus GpyHKINA HA MOHOTOHHOCTB 2
MPOU3BOIHOI K 2 | Iocrpoenne rpadukoB GHyHKIUHA 2
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HCCJIeTOBAHUIO JlaGopatopHble paboThI
bynxumii [TpakTudeckue 3aHATH
I13 Ned7 DxcTpemyMbl GYHKIHH 1
13 Ne48 HaxoxneHne HauOOIbIIMX ¥ HAMMEHBIINX 3HAYCHUH (DYHKIHH 1
113 Ne49 TTpumMeHeHre IPOU3BOIHOMN JJIsl MCCIISOBaHMS (DYHKIMH 1
KonrponpHast pabora Ne9 ITpousBoaHas GyHKIHU 2
IIpodeccuonaabHO-0pHEHTHPOBAHHOE Coep:kaHue (Colep:KaHue MPHKJIATHOTO MOIYJIs) 7
[Ipumenenue nponsBoaHoM. Haxoxxnenne HanOOIbIINX 1 HAMMEHBIINX 3HaueHnd GyHkuun (PenieHue npakTHKO-OpHEHTHPOBAHHBIX
3aja4)
Pazgen 13 IlepBooOpa3Hasi 1 HHTETPAJ 10 OK 03, OK 04,
Tema 13.1 CojaepkaHue yueOHOro MaTepuaia OK 07, OK 08
IlepBooGpasuas 1 | MMepBooGpasuas. [IpaBuiia HaXOXKIEHHS TIEPBOOOPAZHBIX 2 JIP 03, JIP 06, JIP 08
$ynxunn 2 | Inomaas KPUBOIMHEHHO TpANELHH 2 l(;/ép 18&; ?)%P 18&; 84713 04, MP
Jl_][a60paTopHLIe paboThI TP 04, P 14
PaKTUYECKHUE 3aHITUS
113 Ne50 ITepBoobpasHas hyHKITMH 1
KonTtponpHbIe paboTh
Tema 13.2 Copepxannie yueOHOr0 MaTepuasia
HHurerpai u ero 1 | HeonpeneneHHBbli U ONpeAeIeHHbIH HHTErpall 2
NpUMCHEHHE JlaGopatopHbie paboThI
[pakTrdeckue 3aHATHS
113 Ne51 TlepBooOpa3Hast H HHTETPal 1
KoHTpoJsbHbIe pabOThI
IIpodeccuonaabHO-0OpHEHTHPOBAHHOE Co/lep:kaHNe (co/lepKaHue MPHKIAAHOT0 MoayJs1) HaxoxaeHue ruomaei NoBepxHoCTEeN 2
(Pemenne mpakTHKO-OPHUCHTHPOBAHHBIX 33/1a4)
Pa3gen 14. JJieMeHThI TeOPHH BEePOSITHOCTEI M MAaTeMATHYeCKO CTATUCTUKHU 16
Tema 14.1 Conepxanue yueOHOro MaTepuaia OK 01,0K 02, OK 03, OK
JJIeMeHTBI TEOPHH 1 | OcHOBHBIE TOHATHS KOMOMHATOPHKH 2 04, OK 07, OK 08
BeposATHOCTEN 2 | HeszaBucumble MOBTOPEHUS UCTIBITAHUH C ABYMsI HCXOJIaMHU 2 JIP 01, JIP 02, JIP 05, JIP
JlaGopaTopHble paboThI 06, JIP 08
[MpakTuyeckue 3aHATHS MP 01, MP 02, MP 03, MP
I13 Ne52 Crnygaiinble COOBITHS U MX BEPOSITHOCTH 1 04, MP 05, MP 06, MP 07
[13 Ne53 BeposTHOCTH B IPO(PECCHOHANBHBIX 3a/1a9ax 1 TP 07, TP 08
I13 Ne54 CocraBieHue TabIUIl U AUAarpaMM Ha MPAKTHKE 1
KoHTpoibpHbIe paboThI
Tema 14.2 Conepxanne ydeOHOTO MaTepHuaia
Maremarnueckas 1 | Crarucruueckue meToasl 06paboTkn uHdGOpMAaImy 2
CTaTHCTHKA 2 | I'ayccoBa kpuBasi. 3aKOH GOJIBIIMX YHCEN 2
JlabopaTopHbie paboThI
IIpakTrueckue 3aHATUS
I13 Ne55 Teopuist BepOsSTHOCTEH M MATEMATHYECKasl CTATUCTHKA 1
KonTtposnsHbie paboThl
IIpodeccuoHaibHO-OPHEHTHPOBAHHOE COep:KaHMe (CoepKaHue MPHKJIAHOTO MOIY.JIs)
Ciydaiiabie cOOBITHS 1 X BeposTHOCTH . CTaTHCTHYECKHE METO/IbI 00paboTku nHpopMarmu (PereHne npakTHKo-OpHEHTHPOBAHHBIX 4
3aJ1a4)
Paszgea 15. MHOTr04/1eHbI 6 OK 07, OK 08
Tema 15.1 Copepxanne yaeOHOTO MaTepuaia JIP 06, JIP 08
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MHoro4/1eHbl 1 | MHOro4sIeHEI OT ONHOM U HECKONBKHX IEPEMEHHBIX 2 MP 01, MP 03, MP 04, MP
2 | VpaBHeHHs BBICIIHMX CTENEHEH 2 05, MP 06, MP 07
JlaGopatopHble paboTsl I1P 02, ITP 04
[pakTryeckue 3aHATHS
T13 Ne56 MHOro4ieHs! 1
KonTtponbHbie paboThHI
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (ColepKaHNe NPUKJIATHOTO MOAYJIs) 1
MHOTOYJICHBI OT OJHOW M HECKOJBKHX mepeMeHHbIX (PeleHue mpakTHKo-OpHEHTUPOBAHHBIX 3a/1a4)
Pasnmen 16. O0o01meHHe 1 cHCTeMaTH3alMsl H3YYE€HHOT0 MaTepHaJia 12 OK 03, OK 04, OK 07, OK
Tema 16.1 Copepxanrie yaeOHOr0 MaTepuaia 08
IloBTopenue 1 | Pemenwe 3ana4 3 Kypca miaHuMeTpun. TPeyroiIbHAKH. 2 JIP 06, JIP 08
U3YEHHOT0 2 | Pemenne 3aa4 13 Kypca CTepeOMETpHH. MHOTOrPaHHIKH 2 la/éP 18&; g/ép 18&; 10\/,[7P 04, MP
marepua.a i Pewenne 3anay u3 kypca crepeomeTpun. Tena BpaleHUst g HP’ 01, TP 07. TIP 09, TIP
5 OCHOBBI TPUTOHOMETPUHI 2 10, TIP 11, TIP 12
[MokazaTenbHbIe U JTOorapupMUIECKUE YPAaBHEHUS U HEPaBEHCTBA
JlabopatopHble pabOTHI
[IpaKTHYeCcKHe 3aHATHS
Konrponbhbie padotel Nel() MToropeliii TecT 2
ITpomexyTouHas aTrectanus (9x3amer) 24
Bcero: 292
NuauBuayaabHbIi 1. 3010TOE CEUeHHE B CTPOUTEIBCTBE U APXUTEKTYPE
NpoeKT 2. TpuroHoMeTpHs Ha MECTHOCTH

3. l'eomeTpus 1 HHKEHEpHAs Tpaduka

4. [Ipumenenne reometpun B 3D - MmogenmupoBannu

5. Tounble ¥ NPUOIMKEHHBIE METO/IbI HAX0XK/CHUS F€OMETPUYECKIX BEIMYMH (IUToLIaeld 1 00bEMOB)
6. Texnnueckoe 3a7aHue Ha PEMOHT KOMHATEI

7.IlpocTpaHCTBEHHBIC TeJla B CTPOUTEIBHBIX KOHCTPYKIIUSX

8. PagnanbHas ruraHupoBKa ropoja

9. AnrebOpa B 3kOHOMUKE (OHM3HEC-TIIAHUPOBAaHUE)

10. KpoccBopa 1o Teme: «...»

11. Uudorpaduxa no reme: «...»

12. Ucnonb30BaHUE MaTEMATUKU B CIIEUAIBHOCTH ...

13. Pacuér 3 PpeKTHBHOCTH pa3IHIHBIX PAOOT IS ...

14. Pa3paboTka UTpHI TIO «...»

15. Cpennue 3HaU€HHS M X IPUMEHEHUE B CTATHCTHKE

16. Pacuér paunoHaJIbHOTO IUTAHUS B TOBCEIHEBHOM JKU3HU

17. IlpuMeHeHHne CIIOKHBIX MTPOIEHTOB B YKOHOMHUYECKUX pacdérax

18. Counosornueckue onpockl. AHaJIN3 TaHHBIX (AMarpamMmel, Tpadukm)
19. DxoHOMHYECKHE KPU3UCHI U HEPTH

20. Coznanue TecTa Ha IATHOPME «...», TIO TEME <O

21. MoHTax 00y4Yaromero BUAEO Mo TEME «»»

22. Co3naHue CKpUHKAcTa 1o Teme (yueOHoM 3a/1aue)

23. Co3naHrie MyJIbTHIIMKAIIIH 110 TEME «»2.
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3. YCJIOBUS PEAJIM3AIIMA PABOYEN ITPOI'PAMMBI JUCIIATIIMHBI

3.1 MaTepuajbHO-TEXHHUYECKOE 00ecreueHne

Y4eOHbIii kabuner MaTemartuka.

O6opynoBanue yaeOHOT0o KaOWHeTA:

- IOCAZ0YHbIE MECTa MO KOJIMYeCTBY oOydatomuxcs (36 mecr)

- paboyee MeCTO MpenoaBaTes

- KOMIUIEKT y4eOHO-HArJISTHBIX TIOCOOUI

- O0P

- poeCCHOHATTLHO-OPUECHTUPOBAHHBIE 3aIaHUS

- 3aJJaHMs JUTS TEKYIIeH U IPOMEXYTOYHOH aTTecTaluu

TexHuueckue cpeicTBa 00y4eHus:

- APM npenopnasarens

3.2 UnpopmannoHHoe o0ecnieyeHne pean3aliu MporpaMmbl
Ilepeyenb yueOHbIX n3aaHNi, UHTEpHET-pecypcoB, JONOJIHUTEILHON JUTEPATYPHI
OcHOBHBIC HCTOYHHMKH:

1. AnumoB II. A. Martemaruka: anrebpa U Hayala MaTeMaTUYECKOIO aHaln3a, T€OMETPHSL:
Anrebpa 1 Hayasia MaTeMaTudeckoro aHanusa. 10 - 11xmaccsl: yueb. 1y o6meo06pa3oBaT. OpraHu3almi:
0a3oBbIi U yriyoneH. ypoBau/ — M.: Tlpoceemenue, 2020;

2. AranacsH JI.C. Martemaruka: anrebpa ¥ Hayajla MaTeMaTH4YECKOrO aHalll3a, T€OMETPUS.
I'eometpus. 10 — 11 xmacchr: yueb. uist 001eo0pa3oBaT. OpraHu3ammii: 0a30BbIi U YTIyOIeH. ypOBHU/ —
M.: [Ipoceemenue, 2021,

3. MopakoBuy, A.I'. AnreOpa u Hayaima mMaTeMarnyeckoro aHayimsa. 10 kimace: B 2 4. Y. 1.
YueOHMK Ui ydammxcs o0I1eoOpa3oBaTeNbHbIX YupekAeHUH (mpodwmibHbeld ypoBeHb) / A.T.
Mopakosud, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekcr :
HEMOCPEICTBEHHBIH;

4. MopakoBuy, A.I'. AnreOpa n Hauana Matematudyeckoro ananusza. 11 kmacc: B 2 4. Y. 1.
Vuyebuuk st ydamumxcs o001eo0pa3oBaTeNbHbIX  yupexkaeHud (mpoduibHblii  ypoBeHb) / AT
Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr :
HEMOCPE/ICTBEHHBIN;

S. Mopakosuu, A.I'. AnreOpa u Hayana mareMatudeckoro ananuza. 10 kmacc: B 2 u. Y. 2.
3ajauHuK JUId  ydamuxcs o0IieoOpa3oBaTeNbHBIX ydpexJIeHHd (mpodmibHblii ypoBeHb) / A.T.
Mopaxosuy, JI.O. [lenumesa, JI.W. 3BaBuu [u ap.] - M. : Muemo3una, 2020. - 336 c. — ISBN: 978-5-346-
01202-3/ - TekcT : HEemOCPEACTBEHHBIIA;

6. MopnakoBuy, A.I'. AnreOpa n Hauana MaTematuieckoro ananusa. 11 kmacc: B 2 4. Y. 2.
3ajayHuK Uil yyamuxcs o01eoOpa3oBaTeNbHbIX YyupexaeHud (mpoduiabHbId ypoBeHb) / A.l.
Mopnakosud, JI.O. lenumesa, JI.W. 3BaBud [u ap.],- M. : MEemo3una, 2020. - 137 ¢. — ISBN: 978-5-346-
02411-8/ - TekcT : HEMOCPEACTBEHHBIH
JlonoJHUTeIbHbIEe HCTOYHHKH:

1. bamvakoB M. U. MATEMATHUKA: anrebpa u Hayana aHalu3a, TEOMETpPHUS —
W3narenbckuit nentp «Akagemusi». — M, 2016

2. Bonkosa JI.U., IpskoBa E.b. «CoopHuk 3anau no maremarukey, 3natlK, 2016
3. Boromonos H.B. COopHuk 3amad mo maremaruke: ydeOHoe mocobue s ccy3oB — M.:
Hpoda, 2011

DJIeKTPOHHbIE U31aHus (pecypcehl):
1. www.fcior.edu.ru (MuadopmanroHHbIe, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATCPUAIIBI);
2. www.school-collection.edu.ru (Equnast komiekiuu nupoBeIXx 00pa3oBaTeIbHBIX PECYPCOB);
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3. emuHas Koyutekius 1u@POBBIX oOpasoBaredbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (mara o6pamienus: 08.07.2021). - TekcT: 3JCKTPOHHBI;

4. OrtkpeiThiii KOUIeMK. Matemaruka. - URL: https://mathematics.ru / (mata oOparieHus:
08.06.2021). - TekcT: 3JeKTPOHHBIIA;

5. Tlosropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mata oOpamicHus:
12.07.2021). - TekcT: 21eKTPOHHBIIA;

6. ®dencpanbubiii mopran «Poccuiickoe obOpasoBanue». - URL: http://www.edu.ru / (marta
obpamenus: 02.07.2021). - TekcT: 2AEKTPOHHBINH;

7. ®enepanbHblil eHTP HHDOPMAIIHOHHO-00pa3oBaTelbHBIX pecypcoB. - URL:http:/fcior.edu.ru /
(mara oopamenus: 01.07.2021). - TekcT: 3JIeKTPOHHBIH.
HNudopmanuoHHbie 00pa3oBaTeibHbIe Pecypchl 1Jsi 00y4eHHUsl CTYIeHTOB-UHBAJIU/I0B U CTY1€HTOB
¢ OB3:

1. ACY Ipokomnemx» http://83.146.108.92:6060/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHbI

IIpenMeTHBIE pe3yabTAThI 00YYeHHSA

MeToanl OLIEHKH

IT1P 01

BIIQ/ICHHE METOAAMH J0Ka3aTeIbCTB, AITOPUTMAMH PEIIeHUS 3a/1a4; yMEHHE
(hopMyITMPOBATH OINPENIEICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTh
JOKa3aTeNbHbIC PACCYKICHHS B XOJIe PEIICHuUs 3a1a4

Dk3amMeH*

Hrorosslii TecT*

KP No2, KP Ne3*, KP Ne4*,
KP No5*, KP Ne6, KP Ne7,
KP Ne8

1P 02

YMEHHE ONEPUPOBATh MOHATUAMU: CTCIICHb YKCIIa, JOrapu(M YnCiIa; YMCHHC
BBITOJTHATH BEIYUCIICHHE 3HAUCHHUN M TPe0Opa30BaHus BBIPAKEHHN CO CTETICHIMHU
U JorapudmamMu, IpeodpazoBaHmsl IPOOHO-PAITHOHATBHBIX BEIPAKCHII

Dx3amen™
Uroroselii TecT™
KP Ne5*, KP Ne6, KP Ne7

ITP 03

YMCHUC ONICPUPOBATH MOHATUAMU: PALIUOHAJIIBHBIC, UPPALIMOHAJILHEIC,
II0Ka3aTCJIbHbIC, CTCIICHHBIC, HOFapI/I(I)MI/I‘ICCKI/IC, TPUTOHOMETPUUICCKUEC
YPaBHCHUA U HCPABCHCTBA, UX CUCTCMbI

Dx3amen™

Hrtorosslii Tect*

KP Nel, KP No5*, KP Ne6,
KP Ne7

1P 04

YMEHHE OIIePHPOBATh MOHATHAME: (YHKIHS, HEIPEPhIBHAST (QYHKIINS,
MPOM3BOJIHAS, IEPBOOOpa3Hast, ONPEICICHHBIN HHTETrPaT; yMEHUE HAXOJUTh
MPOM3BOIHEIE AIEMEHTAPHBIX (PYHKIHI, HCIIOJB3Ys CIIPABOYHbBIC MaTEepPHAIbI;
HCCIIEI0OBATh B MPOCTEHIINX CIyvasX (QyHKIIMM Ha MOHOTOHHOCTh, HAXOJIUTh
HanOOJIBIINE ¥ HANMEHBIINE 3HAUYeHUS (PYHKIIHIA; CTPOUTH TpaduKu
MHOTOWIEHOB € HCHOJIb30BaHUEM allllapaTta MaTeMaTUUECKOT0 aHAIN3a;
MPUMEHSTH IPOU3BOAHYIO ITPH PELICHUH 3a/1a4 Ha ABMKEHHE; PEIIaTh MPAKTUKO-
OpHEHTUPOBAaHHbIC 33/1a4M HA HAaHOOJBIINE U HANMEHBIINE 3HAYCHNS, Ha
HAaXO0X/ICHUE ITyTH, CKOPOCTH U YCKOPSHHS;

Dk3amen™
Hroroserii TecT™
KP Ne6, KP Ne7, KP Ne8

1P 05

yMEHUE OIePUPOBaTh MOHATUAMHU: PalliOHANbHAS (PYHKINS, TOKa3aTeIbHAs
(dbyHKIMS, cTeneHHas (GyHKIH, JorapudpmMudeckas pyHKIus,
TpUTOHOMETpUYecKne QPyHKIMU, 0OpaTHbIe QYHKIMH; YMEHHE CTPOUTH TpaduKu
W3YUYCHHBIX (YHKIUI, UCTIONB30BaTh TPa(QUKN PU H3yYEHUH MPOIIECCOB U
3aBUCHMOCTEH, IPU PELICHHUH 3a/]1a4 U3 APYTUX yIeOHBIX MPEAMETOB 1 3a/1a4 U3
peabHON JKH3HHU; BBIpaKaTh GOPMYIIaMH 3aBUCHMOCTH MEXYy BeIHYHHAMU;

Ox3amen™

Hrorossriii Tect™

KP Nel, KP No5*, KP Ne6,
KP Neo7

1P 06

yYMEHHE pelaTh TEKCTOBBIE 331a4M Pa3HbIX THIIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI,
JIOJIM ¥ YacTH, Ha IBUKEHHUE, paboTy, CTONMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3aauu U3 00J1aCTH yrpaBieHUs TUYHBIMHA U CEMEHHBIMU (PHHAHCAMN);
COCTaBJISITh BHIPAKEHHUSI, ypaBHEHH, HEPABEHCTBA U X CHCTEMBI MO YCIOBHUIO
3aJa4y, UCCIIEIOBATh TIOyUYEHHOE PELICHNE U OLIEHUBATh MPaBA0I0A00HOCTh
pe3yJbTATOB;

Ox3amen™

Hroroselii TecT™

KP Ne5*, KP Ne6, KP Ne7,
KP Ne8

1P 07

YMEHHUE ONIEpUPOBATH MOHITUSIMU: CpeJlHEe apuMeTHIeCKoe, MeraHa,
HanOoJbIlIee 1 HAUMEHbIIIEE 3HAUEHHSI, pa3Max, IUCIIEPCHS, CTAHAAPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD
WHPOPMAIIUIO, TTPEJICTABICHHYIO B TA0IUIIAX, HA TUarpaMMax, rpapukax,
OTPaXKAIOIYI0 CBOWCTBA PEabHBIX MPOLIECCOB M SIBICHUI; IPEACTABIATH
WHGPOPMALIMIO C TOMOLIBIO TAOJIHII U TUarpaMM; UCCIIEA0BATh CTATUCTUIECKUE
JIaHHBIC, B TOM YHCJIE C TPUMEHEHUEM I'padUUeCKUX METOJIOB U SJIEKTPOHHBIX
CpEICTB

Ok3amen™
Uroroserii Tect™

I1P 08

YMEHHE OIePUPOBATh MOHATHUSIMMU: CIIyYaHBIH OIBIT U CIy4aiiHOe COOBITHE,
BEPOSITHOCTD CIIyYaHOTO COOBITHSI, YMEHUE BBIUYUCISTH BEPOSTHOCTD C
HCTIONBb30BaHUEM IPaUIECKUX METOAOB; IPUMEHSTH (YOPMYIIBI CI0KEHUS 1
YMHOKEHHS BEPOSITHOCTEH, KOMOMHAaTOpHBIE (DaKTHI U (POPMYJIIBI IPU pELLICHUN
3a1a4; OLICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMH; YMEHUE NIPUBOAUTH IPUMEPBI IIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX

OK3aMeH
Utoroselii Tect

ITP 09
YMEHHE ONIepHUPOBATh MOHATHIMH: TOUKA, IPSIMas, TNIOCKOCTh, POCTPAHCTBO,

Dk3amen™
Hroroserii TecT™
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JIBYTPAHHBIA YTOJI, CKPEIUBAIOIINECS IPAMEBIE, TapauIeIbHOCTh U
MIEPICHIUKYISAPHOCTH MPSAMBIX U IDIOCKOCTEH, YTOJ MEXAY IPSIMBIMH, YTOJ
MEXKIy MPSMOM U IIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU
JI0 TUTOCKOCTH, PACCTOSIHIE MEXKIY MPSMBIMH, PACCTOSIHUE MEXKY IJIOCKOCTIMU;
YMEHHE UCIIOIB30BaTh MPHU PEIICHNH 33/1a49 N3y4eHHBIE (PaKTHl U TEOPEMBI
IJIAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAOIIET0 MHUpa

KP Ne2, KP Ne3*, KP Ne4*

[P 10

YMEHHUE ONIEPUPOBATH TIOHITUSMI: MHOTOTPaHHUK, CEYCHUE MHOTOTPaHHHKA, KYO,
napaenenuIie, Ipru3Ma, TupaMuia, GUrypa u IoBEpXHOCTh BpaIlCHUs,
HWIMHIP, KOHYC, map, chepa, ceueHus GUrypsl BpaieHus, MiI0CKOCTb,
Kacaromasics cepsl, IMIMHAPA, KOHYCA, TUIOIIA b IIOBEPXHOCTH MTHPAMUJIBI,
MIPU3MBI, KOHyCa, IWIHH/PA, TUIOMaAb chepsl, 00beM Kyda, IpSIMOYTOIHHOTO
napajuieJenunea, MMpaMuIbl, TPU3MBI, IWINHIPA, KOHYCa, [Iapa; yMEHUE
M300pakaTh MHOTOTPAHHUKHY U MIOBEPXHOCTHU BPAILICHHUS, UX CEYCHUS OT PYKH, C
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACTIO3HABATH MTPABUIIBHBIC
MHOTI'OI'paHHUKHA

Dk3amen™
Hrorossrii TecT*
KP No3*, KP Ne4*

IP 11

YMEHHE OIIEPHPOBATh MOHATHAMU: JIBIKEHUE B IPOCTPAHCTBE, TOTOOHBIE
($urypsl B IpOCTPaHCTBE; UCIIOIB30BATh OTHOIICHHUE TUIOMIA/ICH MTOBEPXHOCTEH 1
00bEeMOB MOJJOOHBIX (DUTYp MPH PELICHUU 33124

Dk3amen™
Hroroserii TecT™
KP Ne 2, KP Ne3*, KP No4*

IP 12
YMEHHUE BBIUUCIIATH TECOMETPUUECKUE BENUUIHMHBI (IIMHA, YToJl, IUIOIIaab, 00beM,
TUIOIAAb TOBEPXHOCTH), UCTIONB3Ys H3y4YeHHBIE POPMYITBI U METOIBI;

DK3aMeH™
Hroroserii TecT™
KP No2, KP Ne3*, KP No4*

IP 13

YMEHHE ONEPUPOBATH MOHATUSAMU: MPIMOYTOJIbHAsI CUCTEMa KOOPANHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAJISIPHOE IPOU3BENCHHUE,
yToJl MeX]ly BEKTOpaMH, CyMMa BEKTOPOB, ITPOM3BECHHE BEKTOPA Ha YUCIIO;
HaXOJIUTh C TIOMOIIBIO U3YYEHHBIX (POPMYI KOOPAMHATHI CEPEMHBI OTPE3Ka,
paccTosiHuE MEXIY ABYMsI TOUKaMH,

Dk3amen™

Hroroserii TecT™

I1P 14

yMEHHE BbIOUPATh MOIXOSAMINI H3yUEHHBIN METO/ IS PELICHHS 3a/1a4H,
pacro3HaBaTh MaTeMaTu4ecKue (PakThl 1 MaTeMaTHUECKUE MOJEIN B IPUPOAHBIX
1 OOILECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHUE IIPUBOIUTH IPUMEPHI
MAaTEMATHYECKUX OTKPBITUI POCCUICKON U MUPOBOM MAaTEMATHYECKON HAYKH.

Ok3amen™
Wtoroseiii Tect

KP Ne8

*

* JIist CTYA€HTOB-UHBAIUAOB U cTyeHToB ¢ OB3
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