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Pabouast mporpamma mo 061eodpa3oBaTelbHON TUCIIUIUIUHE «MaTemaTHKa»
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oOpazoBanus», npukazom Munmnpocsemnieauss Poccun ot 18.05.2023 Ne 371 «O6
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oOpa3oBaHUs»
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o0pa30oBaTeNbHOTO  yupexaeHusi ropoga MockBbl «MOCKOBCKUI  KOJUIEIK
yOpaBJICHUS, TOCTMHMYHOTO Ou3Heca ¥ HMHPOPMAIMOHHBIX  TEXHOJOTUU
«lapuubiHO»

Pabouass mporpamMma IUCHUIUTMHBI paccMOTpeHa W OJ00peHa Ha 3aceJaHHu
PeIMETHO-IIUKIIOBOM KOMHUCCHH 00111e00pa30BaTEILHBIX JTUCIUTUTAH
MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOT0 HHCTHTYTA (ITpoTokon
Ne 10 ot 22 mas 2026 1.).
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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOTI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOU JTUCIHUITJIMHBI
OVII.07 Marematnka

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMmblI:

O6meobpazoBaTenbHASA JTUCITUTUTIHA «MaremaTuka» SIBIISICTCS
00si3aTeIbHONM  4YacThi0  OO0IIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTENbHOM
nporpammel  CIIO B cootBerctBun ¢ PI'OC mno cnemmansHoctn 38.02.01
DKOHOMHKA B OyXTaJITEPCKUI y4eT (110 OTpacisim).

1.2. lHeab u njiIaHupyeMble pe3yJabTaThl 0CBOEHHUS TMCUMILIUHBI:

1.2.1. Iean o0ueo0pa3oBaTeIbHOM TUCIUILIMHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHON JVCHUTLIHBI
«MarteMaTuka» HampaBJIE€HO Ha JIOCTHKEHHE pe3yJbTaTOB €€ W3Yy4YEHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasyieHHocT ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOCHHMS 001Ie00pa3oBaTe/JIbHOU
aucuIIMHbI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox v nanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

Ilnanupyemble pe3yJbTaThl

Oo0mrue

JluCuMILIMHAPHBIE (IpeaMeTHbIe)!

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npohecCHOHABLHOM
JIeSATEIbHOCTH PUMEHHUTEIIBHO
K pa3jIM4YHbIM KOHTEKCTaM

B yvactu TpyoBoro BocutaHus:

— TOTOBHOCTbH K TPY/ly, OCO3HaHHE [IECHHOCTH
MacTepCTBa, TPYI0JI00ue;

— TOTOBHOCTb K aKTHBHOH JCATEIILHOCTH
TEXHOJOTHYECKON U COLMAIIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBATh, TUTAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

— MHTEpEC K pa3IndHbIM chepaM mpodeccuoHaIbHOU
JIeSITCIIbHOCTH,

OBnazieHre yHUBEPCAIbHBIMU Y4EOHBIMU
MM03HABATEIIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

— CaMOCTOSITETTLHO (POPMYITHPOBATH M AKTYAITH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBaHUS AJI CPaBHEHUsI, KIIacCUPUKALIUN U
00001eHMS,

— OTpEAeTATh 1eNU AeSITeIbHOCTH, 3a7aBaTh MapaMeTPhI
U KPUTEPUH UX JOCTHUKCHHSI,

— BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHUTb KOPPEKTUBBI B I€ATEIHHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MOCJIEJICTBUM AEATEIbHOCTH;

— pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

— BJIQJIETh METO/IaMH JI0KA3aTeIbCTB, AITOPUTMAMHU
pelieHus 3a1a4; ymMeHue GopMyaupoBaTh OnpeaeneHus,
AKCHOMBI U TEOPEMBI, IPUMEHSATD UX, IPOBOIAHUTH
JOKa3aTeNbHbIE PACCYKIACHUS B XOJI€ PELICHUs 3a1a4;

— YMETbh OTIEpUPOBATH MOHATUSMH: CTETICHb YHCJIA,
norapudm yucia; yMeHHE BHIOIHATH BEIUMCIICHHE
3HAYECHHI U PeoOpa3oBaHMs BBIPAKEHUN CO CTEIICHSIMU
U jjorapudmMamMu, Ipeodpa3zoBaHus IPOOHO-
paMoHaBHBIX BBIPAKCHUH;

— YMETh ONEepUPOBATH MOHATUSIMHU: PAIlOHATbHbIE,
UppanroHaIbHbIC, TOKA3aTeIbHbIC, CTETICHHBIE,
JorapuMuyecKkre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, NX CHCTEMBI;

— YMETb ONEepUpPOBaTh MOHATUAMU: (DYHKIMS,
HenpepbIBHas QYHKIHS, TPONU3BOIHAS, TEPBOOOpA3HAs,
OTIpeJIeIeHHbI UHTErpall; yMEHUE HaXOJUTh
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (DYHKIIUH, HCTIOIB3YSI
CIpaBOYHBIEC MaTE€PUAJIbl; HCCIEI0BATh B IPOCTEHIIINX
cirydasix (PyHKIIMA Ha MOHOTOHHOCTB, HAXOHUTh
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUs (PYHKIIMH;
CTPOUTH TPAPHUKH MHOTOWICHOB C UCIIOIb30BaHUEM
anrmapara MaTeMaTHYECKOro aHAJIN3a; IPUMEHSTh
MIPOU3BOIHYIO MIPH PEIICHUH 3a71a4 Ha JIBIKEHUE;
pemaTh NpakTUKO-OPUEHTUPOBAHHbIE 3a/1a4l Ha
HanOOJIbIINE M HANMEHBIITNE 3HAYCHHSI, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

— YMETh OTIePHPOBATH MOHATHSIMHU: PAllMOHATHHAS
(GyHKIHMS, TOKa3aTenbHasi QYHKIUS, CTeNeHHas GyHKIu,

! TucuunnunapHble (IpeMETHBIE) PE3YJIbTaThl YKa3hIBAKOTCA B COOTBETCTBHH C MX HOJHBIM NepedneM 8o ®TOC COO ot 12.08.2022 Ne 732 st 6a30B0T0, yrilyOIEHHOTO YPOBHS




— BJIQJICTh HAaBBIKAMHU Y4€OHO-UCCIIETIOBATEIBCKON U
NPOCKTHOM JIEATCIbHOCTH, HABBIKAMU Pa3pPEIICHUS
npo0Jem;

— BBIABJISITH IPUYUHHO-CJICICTBCHHBIC CBA3U U
aKTyaJIM3MpOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€
pelICHHSI, HAXOIUTh apTyMEHTBI JJIs JIOKA3aTe/IbCTBA
CBOMX YTBEPIKIICHHI1, 33]1aBaTh TapaMeTPbl U KPUTEPUHU
pelIeHus;

— aHaJIM3UPOBATH TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H
pe3yabTaThl, KpUTHYECKH OIICHUBATDH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBHSIX;

— YMETbh NIEPEHOCUTH 3HAHHS B TIO3HABATEIILHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIC HJICH, ITPEIaraTh OPUTHHAIBHBIC
MIOJIXO/IbI U PEIICHHUS;

U CIIOCOOHOCTh UX UCTOJIh30BAHUS B TIO3HABATEIBLHON U
COLIMAJIBHON MTPAKTHUKE

norapupmuyueckas GyHKIHUS, TPUTOHOMETPUIECKUE
¢byHkuuu, oopaTHbie PYHKIMH; yMEHUE CTPOUTD
rpaduKy U3y4eHHBIX (QYHKIUH, UCTIONB30BATh IPAPHUKH
[IPU U3Y4EHHUH MPOLIECCOB M 3aBUCUMOCTEH, ITpH
pELICHNH 3aa4 U3 JPYruX Y4eOHBIX ITPEIMETOB U 33a7a4
U3 peaybHOI KU3HU; BEIpaXaTh (hopMyIaMu
3aBUCHMOCTH MEX]y BETMUNHAMU;

— YMETh pemarh TEKCTOBBIE 33]a4i Pa3HbIX THIIOB (B TOM
YHCIIe Ha POLEHTBHI, JOJIM U YaCTH, Ha IBUKEHHE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33a49H U3
00JIacTH yNpaBlIeHHUS JIUYHBIMU U CEMEHHBIMU
(mHAHCAMU); COCTABIIATH BEIPAKECHUS, YPaBHEHHUS,
HEPaBEHCTBA M X CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
MCCIIEIOBATh MOJYYCHHOE PEIICHHE U OLEHUBATh
HpaB/I0I0100HOCTh PE3YIIBTATOB;

— YMETh OTIEPUPOBATH MOHATUSIMH: CpEeIHEE
apupmMeTHyecKoe, MeJMaHa, HauboJbIllee U HauMEHbIIIee
3HA4YEHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE
YHCIIOBOTO HabOpa; yMEHUE U3BJIEKATh,
WHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabJIMIIax, HA TUarpaMMax, rpadukax, OTpaXarolryro
CBOWCTBA peaTbHBIX MPOIECCOB U SBJICHUIA;
NpEeACTaBIATh HH(POPMALIHIO C TIOMOIIBIO TaOJIUI U
JarpaMM; CCIEeI0BAaTh CTATUCTHYECKUE TAHHBIE, B TOM
qucie ¢ IPUMEHEHHEeM Irpauyeckiux MeTo10B U
AJIEKTPOHHBIX CPEJICTB;

— YMETb ONEePUPOBATh MOHATUAMHU: CIy4allHBIN OIBIT U
Cily4aitHO€ COOBITHE, BEPOSTHOCTh CITy4aifHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOATHOCTH C UCTIOIb30BaHUEM
rpadU4IecKuX METOIOB; TPUMEHSTH (POPMYITBI CITOKESHUS
U YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U
(hopMYITBI TP pEIIEHUH 3a]1a9; OIIEHUBATH BEPOSTHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO CO CIIy4allHBIMU




BEJIMYMHAMU; YMEHUE IPUBOJUTH PUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YHUCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSAX;

— YMETh ONEpUPOBATh MOHATUSMU: TOUKA, IIpsIMasi,
IUIOCKOCTh, IPOCTPAHCTBO, ABYTPAaHHBIN yro,
CKpEIIUBAIOIINECS MPAMbIC, TapAJJICIbHOCTD U
HEPIIECHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, yTro
MEXIY MPSMBIMU, YTOJI MEXKIY MPSMOM U TIIOCKOCTHIO,
yroJI MEXY TIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 10
MJIOCKOCTH, PACCTOSIHUE MEXTY TIPSIMBIMH, PACCTOSTHUE
MEX]y TIOCKOCTSMU; YMEHHE HUCIIOJIb30BaTh MPH
PEIICHUH 33]1a4 U3yICHHBIC (aKThl H TEOPEMBI
IUTAHUMETPHH; YMEHHE OLIECHUBATh pa3Mephbl 00bEKTOB
OKpY’KaIoIllero MUupa;

— YMETh ONEepUPOBATh MOHATUSAMU: MHOTOTPaHHUK,
CeYCHHE MHOTOTPaHHHKA, Ky0, MapauieyIeIuIe]], IpU3Ma,
nupaMua, GUrypa u moBepXHOCTh BpAILEHUS, IUIHHP,
KOHYC, 1m1ap, cdepa, ceueHust GUrypbl BpalieHus,
IUIOCKOCTh, Kacaroascs chepsl, IIINHIPA, KOHYCa,
TIJTOIA b TIOBEPXHOCTU MTUPAMU/IBI, IPU3MBI, KOHYCA,
WIMHJpA, TUToIIaab chepbl, 00beM Kyoa,
MPSIMOYTOJILHOTO TapasuIeieuIeia, TupaMuIbl,
PU3MBL, IIIMHIPA, KOHYCA, [Iapa; yMEeHHe U300pakaTh
MHOTOTPaHHUKH U TMOBEPXHOCTH BPAIIEHHUS, UX CCUCHUS
OT PYKH, C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIO3HABATH
CUMMETPHUIO B POCTPAHCTBE; YMEHUE PACIIO3HABATH
MIpaBWJIbHBIE MHOTOTPAHHUKH,

YMETh ONEPUPOBATH MOHITHIMHU: IBI)KEHUE B
MPOCTPAHCTBE, NMOA00HBIE PUTYPHI B MPOCTPAHCTBE;
KCIIOJIb30BATh OTHOIICHHE IJIOIIA/IEN TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX GUTYp NPH PEIICHUH 33]1aY;




— YMETb BbIUUCISATH T€OMETPUUECKUE BETMYUHBI (JIJIMHA,
yTOJ1, IJIO0MIAIb, 00BEM, IUIOIIA/L IOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (DOPMYIIBI U METOBL;

— YMETh ONEPUPOBATH NOHATUIMU: MPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPJIMHATHI TOUKH, BEKTOP,
KOOPAMHATBI BEKTOPA, CKAJSIPHOE NPOU3BEICHUE, YOI
MEXAy BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPa Ha YMCJI0; HAXOAUTh C TOMOUIBIO U3YYEHHBIX
(hopMyI1 KOOPMHATHI CEPEMHBI OTPE3KA, PACCTOSTHUE
MEXKy ABYMSI TOUKAMMU;

-yMeTh BbIOUPATh MOAXOAAIIUN H3y4YEHHBI METOT AJIst
pelieHus 3a/1auu, pacro3HaBaTh MaTeMaTUYECKUE (PaKThI
Y MaTEMaTUYECKUE MOJEIH B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHHUE
IPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHIICKOM U MUPOBOM MAaTEMAaTHYECKON HAYKH

OK 02. Ucnonp30BaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHAJIN3a U
WHTEpIIpEeTany HHHOPMAITUH,
U MTHPOPMAIMOHHBIE
TEXHOJIOTHH JJISI BBIIIOJTHEHNS
3a/1a4 npodeccuoHaIbHON
EeSTENTLHOCTH

B o6nacTy HieHHOCTH HayYHOTO O3HAHUS:

— c¢(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OLIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha
JManore KyJibTyp, CIIOCOOCTBYIOIET0 OCO3HAHUIO
CBOETO MeCTa B MOJHUKYIETYPHOM MHUPE;

— COBEpPUICHCTBOBAHUE SI3bIKOBOI M YMTATEIBCKON
KYJbTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS MEXKIY
JFOIBMU U TTIO3HAHUS MUPA;

— OCO3HAHHWE IIEHHOCTH HayYHOU JEATEIbHOCTH,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO U
HCCICOO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B
rpymnre.

OBnazeHne yHUBEpPCAIbHBIMU Y4EOHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ uHpopmaiuei:

— YMETh OIEpUPOBATh NOHATHUAMMU: PallMOHAIbHAS
(GyHKIMS, TOKa3aTenbHas QyHKIMS, CTeeHHas QYHKIINS,
aorapudgmuueckas pyHKIUs, TPUTOHOMETPHUYECKHE
¢yHKIIMHM, 0OpaTHbIE QYHKIUU; YMEHUE CTPOUTD
rpaduKy U3y4eHHbIX QYHKIUN, UCIIOIB30BaTh rpauKu
MIPY U3YyYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MpU
pelLIeHNH 3aj1ay U3 IPYTUX Y4eOHbIX IPEIMETOB U 3aa4
13 pealibHOM JKU3HM; BBIpAXKaTh GopMyaMu
3aBUCUMOCTH MEKIy BETUUMHAMU;

— YMETh ONEpUPOBATH NOHATUAMHU: TOXKJIECTBO,
TOXIECTBEHHOE MpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHU U HEPABEHCTB,
PaBHOCWJIBHOCTb YPaBHEHUI, HEPABEHCTB U CHCTEM,
paloHaIbHble, UppalOHalIbHbIE, I0KAa3aTeNbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMETh pelaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO




— BJIaIETh HaBBbIKaMU MOJIy4€HUs MH()OpMaIK U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 U
UHTEpIpeTannio HHPOPMALUU Pa3TMIHBIX BUJOB U
(bopM IpeCTaBICHHUS;

— CO3/71aBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ yueToM
Ha3HaueHUs UH(OPMAIMU U LIeJIeBO ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY MPEACTABICHUS U
BU3YyaJIU3aLUH;

— OLIEHUBATH JOCTOBEPHOCTD, JISTUTUMHOCTD
UH(pOpMalNK, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-
THYECKHM HOpMaM;

— MCII0JIb30BaTh CPEACTBA MH(OPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHMKATHBHBIX ¥ OpPraHU3allMOHHBIX
3aja4 ¢ coOIroieHneM TpeOOBaHU SPrOHOMUKH,
TEeXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHms,
NPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITMOHHON
0e30IMacHOCTH;

— BJIQJICTh HABBIKAMU PACTIO3HABAHUS U 3aLUTHI
uHpopMannu, UH(HOPMAIIMOHHOMN 0€301MacCHOCTH
JMYHOCTH

Pa3IUYHBIX IPHEMOB; PEIIaTh YPAaBHCHUS, HEPABESHCTBA H
CUCTEMBI C TapaMeTPOM; IIPUMEHSTh ypaBHEHHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS
MaTEeMaTHYeCKHX 33724 U 33724 U3 Pa3IMuHbIX o0acTeit
HAYKH U PeaJIbHOM JKU3HH;

— yMeTh CBOOOHO ONEPUPOBAThH TOHATUSMU: JBUKCHHE,
napauIeIbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH H B
POCTPAHCTBE, TIOBOPOT, MMpeodpazoBaHUE MOI00uS,
10JJOOHBIE PUTYPBI; YMETh PaCIO3HABATH PABHBIC U
10T00HBIE PUTYPHI, B TOM YUCJIE B IPUPOJIC, UCKYCCTBE,
apXUTEKTYpE; YMETh UCIIOJIb30BATh TEOMETPHUECKHUE
OTHOINICHHUS, HAXOJAUTh TCOMETPUUECKUE BEITMUNHBI
(mmuHa, yrou, Iiomab, 00beM) IMPH PEIICHUU 33a4 U3
JIPYTHUX Y4EOHBIX MPEIMETOB M U3 PEATbHOMN YKU3HH

OK 03. ImanupoBats n
peaTn30BhIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
peANPUHIMATENbCKYIO
NeSITeTbHOCTD B
npodeccuoHaabHOM chepe,
UCTIOJIF30BaTh 3HAHUS 11O
(rHAHCOBON TPaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX
CUTYalUIX

B obnactu 1yXx0oBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

— c¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO OBEACHUS;

— CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U TPUHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HAHUE JIMYHOT'O BKJIA/Ia B IOCTPOCHUE
YCTOMYHBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISM U
(W) ApYTUM YJieHaM CEMbH, CO3/IaHUI0 CEMbH Ha

— YMETh ONEepUPOBATH MOHATUSIMHU: PaAIlOHATbHbIE,
HppalMOHAIILHBIC, TTOKA3aTeIIbHEIC, CTCTICHHBIE,
norapudmuyeckre, TPUTOHOMETPUIECKHIE YPABHEHHUS U
HEPaBEHCTBA, UX CHCTEMBI,

— YMETh ONEepPUPOBATH MOHATUSIMHU: MHOTOTPAaHHUK,
CedeHre MHOTOTPaHHHKA, Ky0, apajijie/ienuIie]], Mpu3Ma,
nupamuia, GuUrypa u IOBepXHOCTh BpallleHUs, IIHITUHID,
KOHYC, Tap, cdepa, ceueHus GUTYpHI BpaIeHUs,
MJI0CKOCTh, Kacaromiasics chepsl, HUIHHIIpA, KOHYCA,
TIONIA/Ib IOBEPXHOCTH TUPAMHU/IBI, TPH3MBI, KOHYCA,
HWIMHJIPA, II0maab cepsl, 00beM Ky0a,




OCHOBE OCO3HAHHOTO MPUHATHS LIECHHOCTEW CEMEMHON
YKU3HU B COOTBETCTBHUHM C TpaauLusMu Hapoaos Poccuu;
OBnaieHne yHUBEPCAIIbHBIMU PETYISATUBHBIMU
JICUCTBUSIMU:

a) caMOOpTraHU3alIHs:

— CaMOCTOSITEIIbHO OCYLIECTBIIATH [103HABATEIbHYIO
JESITEIIbHOCTb, BBISBIISATEH MPOOJIEMBI, CTABUTH U
dbopMyIupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHOI 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYalUsX;

— CaMOCTOATENIbHO COCTABJIATH IUIAH PELICHUS
IpO0JIEMBI C YUETOM UMEIOILIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTECHUN;

— /1aBaTh OLICHKY HOBBIM CUTYAalIUsIM;

croco6cTBOBaTH (HOPMUPOBAHHIO U MPOSIBICHUIO
HIMPOKOM 3pYIUIMH B pa3HbIX 00JacCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh pHUEMbI pe(hIeKCUH IS OLIEHKH
CHUTYallUH, BBIOOpA BEPHOTO pEILICHMS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH
pELIEHNUs 10 UX CHHKEHUIO;

B) SMOILMOHAJIbHBIA MHTEIJIEKT, MPEeoaratonui
c(hOpMUPOBAHHOCTH:

BHYTpPEHHE! MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHUIO 1IEJIU U YCIEXY, ONTUMU3M,
MHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOXXHOCTEM;

— 3MIIATHUH, BKIIIOYAIOIIEH ClTIOCOOHOCTh TOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUIUTHIBATh €0 NPU
OCYIIECTBIIEHUU KOMMYHUKAIIMH, CIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

IPSIMOYTOJIBHOTO TIapajuleIeuIea, MUpaMubl,
MPU3MBI, HWIMHPA, KOHYCA, [I1apa; YMEHHE U300pakaTh
MHOTOTPaHHMKY U IIOBEPXHOCTH BPAILICHHUS, UX CEYCHHUS
OT PYKH, C IOMOIIIbIO YEPTEKHBIX UHCTPYMEHTOB U
JNIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATh CUMMETPHIO
B IIPOCTPAHCTBE; YMETh pAacClO3HaBaTh PAaBUIIbHBIE
MHOTOTPaHHMKH;

— YMETh ONEpUPOBATh NOHATUAMU: MIPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, KOOPAUHATBI TOUKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOI
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHUE
BEKTOPA Ha YUCJIO; HAXOJUTh C IIOMOIBIO U3YYEHHbIX
(opMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXy IBYMSI TOUKaMU




— COMAJIbHBIX HABBIKOB, BKIIIOYAIOIIHUX CIIOCOOHOCTE
BBICTPAaNBATh OTHOWICHUA C APYTUMU JIFOJAbMU,
3360TI/ITBC$I, IIPOSABJIATE HHTEPECC U Pa3peIilaThb

KOH(JINKTHI
OK 04. 3ddextuBHO TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U — YMETb ONEPUPOBATH MOHATUAMU: CIyYalHBINA ONBIT U
B3aMMOJIEIICTBOBATD U CaMOOIPEIEIEHHIO; cilydaifHoe cOObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS;

pa60TaTI) B KOJVICKTHUBEC U
KOMaHC

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIe10BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;
OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

— NMIOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

— IPUHUMATB 11€JIM COBMECTHOM JIEATETLHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS TI0 €€
JOCTIDKCHHIO: COCTaBJIATH IIAaH JACHCTBUI,
pacupenensaTh pojid ¢ y4e€TOM MHEHUNW YYaCTHUKOB
00CyX1aTh pe3yJbTaTbl COBMECTHOM paOOTHI;

— KOOPAMHHUPOBATH U BHITIOTHATH padOTy B YCIOBUAX
peaTbHOTO, BUPTYATbHOTO U KOMOMHHUPOBAHHOTO
B3aUMO/ICUCTBUS;

— OCYIIECTBIISITh MO3UTUBHOE CTPATETHUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLUSIX, TPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.
OBnajieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

— MIPUHUMATh MOTHBBI M ApTYMEHTHI APYTHUX JIFOJIeH MPU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

— IIPU3HABaTh CBOE MPABO U MPaBO JPYTUX JIOJCH Ha
OIINOKH,

— pa3BHBaTh CIOCOOHOCTH TTIOHUMATh MU C TTO3UIIUH
JIPYroro 4ejoBeKa

YMETh BBIYMCISATH BEPOATHOCTh C UCIOJIb30BAHUEM
rpadU4ecKuX METOI0B; TPUMEHSITH (POPMYJIIBI CII0KEHUS
U YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThl U
(hopMyIIBI TP PEIICHUH 3a]1a9; OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alfHBIMU
BEJIMYMHAMU; YMEHHE IPUBOIUTH IIPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHHSIX

— yMeTb CBOOO/IHO ONIEpUPOBATH MOHATUSAMU: CTEIIEHb C
LIEJIBIM [T0Ka3aTesleM, KOPEHb HaTYPaJIbHOM CTENeHH,
CTEIEHb C PAllMOHATIBHBIM [TOKa3aTeNeM, CTETIEHb C
JIEHCTBUTENLHBIM (BEIIECTBEHHBIM) ITOKa3aTeJIEM,
Jorapugm ymcia, CHHYC, KOCHHYC M TaHT€HC
MIPOU3BOJILHOTO YUCIIA;

— yMeTb CBOOOJIHO ONEpUPOBATh MOHATUSAMU: TpaduK
¢byHKIMHM, oOpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIM, KBapaTU4Has GyHKLHUs, CTEICHHAs
(yHKIUS C LIeTBIM [TOKa3aTeIeM, TPUTrOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
MoKasaresabHas U Jorapudmuueckas QyHKIUU; YMETh
CTPOUTH TpapUKH (PYHKIHHA, BBITOIHATH IPe0Opa30oBaHUs
rpadukoB QpyHKUHNH;

— YMETb UCHOJIb30BATh Tpaduky QyHKIHIA 111 U3ydeHUs
MIPOLIECCOB U 3aBUCUMOCTEN MpHU PELIeHUH 33134 U3
JPYTUX y4eOHBIX MPEAMETOB U U3 peallbHOM KU3HU;
BBIpaXKaTh GOPMYITAMHU 3aBUCHIMOCTH MEXTY
BEJIMYMHAMU;




— cBOOOIHO ONIEpUPOBATh MOHITUAMU: YETHOCTD
(GyHKINHU, TEPHOANYHOCTD (PYHKIIH, OTPAHUYEHHOCTh
(yHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHKIMH, HANOOJIbIIIEE U HAMMEHBIIIEE 3HAYCHUS
(GyHKIMU Ha IPOMEXYTKE; YMETh IPOBOIUTH
uccienoBanue GpyHKINH;

— YMETb UCIOJIb30BATh CBOWCTBA U I'paduKu GYHKLUI
JUISL PEUICHUs] yPaBHEHUH, HEPABEHCTB M 33124 C
napameTpamu; n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH
MHO>KECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX
CHCTEM




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHUITJINHBI

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0HO# padoThl

Bua yueO6Hoi1 padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIIJIMHBI 218
B T.U.

1. OcHOBHOE coJiep:KaHne 180
B T.4.

TEOPETUUYECKOE 00yUCHHE 90
NPAKTHUECKHUE 3aHATUS 90
2. lIpodeccuonaIbHO OPMEHTHPOBAHHOE CO/IEPKAHIE 20
(comep:kaHue NPUKJIATHOTO MOTYJIsI)

B T.U.

TEOPETUUCCKOE 00yUCHHE 10
PAKTUYECKUE 3aHITHUS 10
WHJMBUAYAJbHBIA MPOEKT (71a/HET) HET
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 18




2.2. TemaTuyeckMid IJIAH U COAEPKAHUE TUCIIUTIIIMHBI

HaumeHnoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bém | Ddopmupyembie
pa3/iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB KOMIIeTeHIMHU
1 2 3 4
OcHoBHOe coaep:kaHue
Pasznea 1. [loBTOpeHue Kypca MAaTEMATHKH OCHOBHOW IIKOJIbI 16 OK 01, OK 02,
Tema 1.1. Llens n Copnepxxanue yueOHOIo MaTepuasa 4 OK 03, OK 04
3a/1a4yu MaTEMaTUKH Teopernueckoe o0yueHue 2
pU OCBOCHUHU [enb 1 3a1au1 MaTeMaTUKU IPU OCBOCHUHU CIEIIUAIBHOCTH.
CIICOUATIBHOCTH. ba3oBble 3HaHUS ¥ YMEHUS IO MaTEMATHKE B MPOPECCUOHANBHON U B IIOBCEHEBHON JESATEIILHOCTH.
Yucna v BeraMciieHnss | JIeHCTBUSI HAJl MOJIOKUTEILHBIMU M OTPHUIIATSIBHBIME YHCIAMH, C OOBIKHOBEHHBIMH U JICCATUIHBIMH
JIPOOSIMH.
JleiicTBusi co creneHs My, (OPMYITBI COKPAIIEHHOTO YMHOKCHHS
IIpakTH4Yeckoe 3aHATHE 2
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 4
IIpouentHbIE Teopernueckoe o0yueHue 2
BBIYMCIICHHSI. [TpocThie mpoOLEHTHI, pa3Hble CIOCOObI MX BblunciaeHus. JInHeiHbIe, KBapaTHbIe, APOOHO-THHEHHbIE
YpaBHEHHUS U HEPABEHCTBA
IpakTHYeCcKOe 3aHSITHE 2
Tewma 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYs)
IIpoueHTHBIE Copepxanue yueOHOIro MaTepuasa 4
BBIYHCIICHHSI B Teopernueckoe o0yueHue 2
Hpoq)eCCI/IOHaJIBHBIX [TpocThie u cioxHbIE MPOIEHTHI. [IpoTeHTHBIE BRIYUCICHUS B TPOPECCHOHAIBHBIX 3a1adax
3a1a4ax TpakTHYecKoe 3aHsITHE 2
Tema 1.4. VpaBHenust | Cojaep:kaHue y4eOHOr0 MaTepHasa 4
Y HEpPaBEHCTBA Teopernueckoe o0yuenue 2
Boruncnenus u npeoOpa3oBaHusl. YpaBHEHHs M HEpaBeHCTBA. [ 'eoMeTpus Ha INIOCKOCTH
TpakTHYecKoe 3aHsITHE 2
Pa3nen 2 Ilpsimble U J1I0CKOCTH B pocTpancTBe. KoopanHaThl M BEKTOPHI B NIPOCTPAHCTBE 28
Tema 2.1. OcHOBHBIE Conep:xanue yueOHOro MaTepuaJia 4 OK 01. OK 03
TIOHATHS Teopernyeckoe o0yueHue 2 OI,< 04 ’

CTEPEOMETPHH.

[Tpenmet crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, MJIOCKOCTh, IPOCTPAHCTBO).
OcHoBHbIE aKcuOMbI cTepeoMmeTpui. [lepecekaronyecst, napajulebHbIE U CKPEIIMBAIOIINECS




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acos KOMIIeTeHIIUH

Pacnonoxenue npsiMbIe. YTO0JI MEXKIy NPSAMBIMU B MpocTpaHcTBe. [leprneHukynsspHoCcTh npaMbiX. OCHOBHBIE
NPSMBIX M IJIOCKOCTEH | IPOCTPaHCTBEHHBIE (PUTYPHI

IIpakTH4Yeckoe 3aHATHE 2
Tema 2.2. Copnepxxanue yueOHOIro MaTepuasa 4
[TapannenbHOCTD Teopernyeckoe o0yueHue 2
OPSAMBIX, TIPAMOH U [TapannensHble psiMast ¥ 10ckocThb. Onpeaenenue. [Ipusnak. CoiicTBa.
IJIOCKOCTH, [Tapannensusle wiockoctd. Onpenenenue. Ilpusznak. CpoiicTaa.
IIOCKOCTEN Terpasap u ero anementsl. [lapannenenunen u ero 3nemMeHTsl. CBOMCTBA IPOTUBOMOI0KHBIX

rpaHeil u nuaroHaien napamuienenunena. [loctpoenre OCHOBHBIX CEeUeHUM

IIpakTH4Yeckoe 3aHsATHE 2
Tewma 2.3. Conep:xanue yueOHOTo MaTepHaJia 4
[lepnennukynsapaocts | Teopernyeckoe 00yueHmne 2
NPSAMBIX, TIPAMOK U [lepniengukynapHeie npsimble. [lapamienbHbie npsiMble, IEPIEHAUKYIISPHbIE K TUIOCKOCTH. [Ipu3Hak
IJIOCKOCTH, NEPIEeHIUKYISIPHOCTH NPSIMON U TIIOCKOCTHU
IIOCKOCTEH IIpakTHyeckoe 3aHsATHE 2
Tema 2.4. Coaep:xxanue yue0HOro MaTepHaJia 4
[lepreHauKyIsp 1 Teopernyeckoe 00yuenue 2
HakiaoHHas. Teopema | TleprmeHaukyssip v HaKJIOHHAS. Teopema O Tpex MEePIEeHIUKYIApax. Yol MEKIy MPIMOi U
0 Tpex IJIOCKOCTBIO.
NCPIICHAUKYIIAPpax VYros Mexay MI0CKOCTAMU. [lepnenauKysipHbIe IIIOCKOCTH.

PaccTosiHMsI B IpOCTpaHCTBE

IIpakTHyeckoe 3aHsATHE 2
Tema 2.5. Copepxanue yueOHOro MaTepuasa 4
Koopnunats! u Teopernueckoe o0yueHue 2
BEKTOPHI B JlexapToBbI KOOPAMHATEI B TpocTpaHcTBe. BekTopsl B pocTpancTBe. Cl0KEHUE U BBIYMTAHNE
IPOCTPAHCTBE BEKTOPOB. Y MHOKEHHUE BeKTopa Ha uucio. CkajnspHoe npou3BeaeHne BekTopos. [Ipocreiimime

3a/1a4 B KOOpJAMHATaX

IIpakTHyeckoe 3aHsATHE 2
Tema 2.6. [Ipsimble u Ilpogpeccuonanvno-opuenmuposannoe cooepirycanue (cooeprcanue RPUKIAOHO20 MOOYN)
IIJIOCKOCTH B Copepxanue y4eOHOIro MaTepuaJa 4
NPAaKTHYECKUX Teopernueckoe 06yyenue 2
3aaa4dax B3anMHOe pacnonokeHue npsMsIx B IpocTpaHcTse. [lapamieabHOCTh IPSIMON U IIJIOCKOCTH,

MapaJuIeIbHOCTh TUIOCKOCTEH, IEPIEHANKYIIPHOCTD TUIOCKOCTEH. PacmonoskeHne npsMbIx 1




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acos KOMIIeTeHIIUH
IUIOCKOCTEH B OKpY»KaroleM Mupe (MIpUpoe, apXUTEeKType, TEXHUKE). Perienne npakTuko-
OpPUEHTUPOBAHHBIX 3a7a4
IIpakTH4Yeckoe 3aHATHE 2
Tema 2.7 Pemenue Copnepxxanue yueOHOIo MaTepuaJa 4
3anay. [Ipsmbie n Teopernueckoe o0yueHue 2
IIJIOCKOCTH, PacnionosxeHue npsiMbIX U INIOCKOCTEN B TpOCTpaHCcTBE. [lepnenauKynsipHOCTh 1 NapajuieIbHOCTh
KOOpZNHATBI 1 IIPSIMBIX U IIJIOCKOCTEN. /[eKapTOBbI KOOPAMHATEI B IIPOCTPAHCTBE. BEKTOPHI B IPOCTPaHCTBE.
BEKTOPHI B CrojkeHue ¥ BBIYMTAaHUE BEKTOPOB. Y MHOYKEHUE BEKTOpa Ha uncio. KoopanHatel BekTopa
IIPOCTPAHCTBE IIpakTHyeckoe 3aHsATHE 2
Pasnen 3. OcHoBbI TpUroHOMeTpHH. Tpuronomerpuyeckue PyHKIuH 24
Tema 3.1. Conep:xanue yueOHOTro MaTepHaJia 4
Tpuronomerpuyeckue | Teopernyeckoe 00yueHne 2
Gynxunu Panuannas mepa yriia. [loBopoT Touku BOKpyr Hauana koopauHaT. OnpeieneHue cuuyca, KOCUHyca,
MPOU3BOJILHOTO YIJIA, | TAaHI€HCA U KOTaHT'€HCA. 3HAKH CUHYCA, KOCUHYCa, TAHI€HCA U KOTAHI'€HCA 10 YETBEPTIM.
yucia 3aBUCHUMOCTb MEXK]y CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAaHI'€HCOM OJITHOT'O U TOTO K€ yIiia
IIpakTH4Yeckoe 3aHsATHE 2
Tewma 3.2. OcHOBHBIE Coaep:xanue yueOHOro MaTepHaJia 4
TpuronoMmerpudeckue | Teopernueckoe o0yueHue 2
TOXKJECTBA Tpuronomerpuueckue Toxecta. Ilpeodpa3oBanus npocTeHIINX TPUTOHOMETPUIECKUX
BbIpaxkeHHil. CHHYC, KOCUHYC, TAHT'€HC U KOTaHT€HC YTJIOB O U — O
IIpakTH4eckoe 3aHsATHE 2 OK 01, OK 02,
Tewma 3.3. Conep:xanue yueOHOT0 MaTepHaJia 4 OK 03. OK 04
Tpuronomerpuyeckue | Teopernyeckoe 00yueHne 2 ’
Gynxunm, nx OO6nacTh onpeaeneHus 1 MHOKECTBO 3HAYEHHU TPUTOHOMETPUUECKUX (PYHKIHA. YETHOCTB,
CBOMCTBa U rpadMKu HEUETHOCTb, IEPUOIMYHOCTb TPUTOHOMETpUYecKux GpyHkiuil. CBoiicTBa u rpaduku GyHKIMHA y =
COs X, y =sin X, y = tg X, y = ctg x. Cxatue u pactskeHue rpagikoB TPUTOHOMETPUUYECKUX
byHKUINHA.
ITpeobpaszoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIHMA
IIpakTHyeckoe 3aHsATHE 2
Tema 3.4. O6patusie | Conep:kaHue y4eGHOT0 MaTepHaja 4
TpuronoMerpudeckue | Teopernueckoe o0yueHue 2
(ynkunn OO6patHble Tpuronomerpuyeckue GyHkuu. MIx cBolcTBa U rpaduku.
IIpakTHyeckoe 3aHsATHE 2
Coaep:xanue yueOHOro MaTepuaJia 4




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acos KOMIIeTeHIIUH
Tema 3.5. Teopernyeckoe o0yueHue 2
Tpuronomerpruyeckue | YpaBHEHHE COS X = a. YpaBHEHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Penienue
YpaBHEHUS U TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THUIIOB: POCTEMIINE TPUTOHOMETPUYECKUE YPABHEHUS,
HEPaBEHCTBA CBOJISILMECS K KBaJIpaTHBIM, PEIIAEMbIE PA3JI0KEHUEM Ha MHOXKHUTENIHN, OJHOPOIHBIE.
[Ipocreiinive TPUrOHOMETPUUECKUE HEPABEHCTBA
ITpakTHueckoe 3aHsATHE 2
Tewma 3.6. Pemenue Conep:kanue y4eOHOT0 MaTepuaJia 4
3aza4. OCHOBBI TeopeTnueckoe o0yueHue 2
TPUTOHOMETPHH. [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BhIpAKEHUM. Pellienre TpuroHoMeTpruiecKux ypaBHEHUN U
TpUroHOMETPUYECKUE | HEPABEHCTB B TOM YHMCIIE C HCIIOJIB30BAHUEM CBOMCTB (DYHKITHIA
(yHkunn IIpakTuyeckoe 3ansiTue 2
Pa3nea 4. [IpousBognas u nepoodpa3Hasi pyHKuuu 44
Tema 4.1. Ilonsarue Coaeprxanue yuyeOHOIro MaTepuasa 8
MIPOU3BOJHOM. Teopernueckoe o0yueHue 4
@®opmynsl 1 ipaBuiia | [pupamnienue aprymenta. [puparierne GyHKipn. 3a1a4qu, MPUBOISIIHE K MOHSITHIO TPOU3BOHOIM.
anddepeHrpoBanus | OnpeneneHne IPOM3BOIHON. AIITOPUTM OTHICKAHUS TIPOM3BOJHON. DopMyJIbl 1u(GepEHIMPOBAHHS.
ITpaBuna quddepenmpoBanus
IIpakTHyeckoe 3aHsATHE 4
Tema 4.2. ITonstue o | Copep:kaHue y4eOHOI0 MaTepUaa 4
HENPEPBIBHOCTH Teopernueckoe o0yueHue 2
¢ynkuuu. Meton [Tonsitue HenpepbIBHON (yHKIMU. CBOMCTBA HEMIPEPBIBHON (DyHKIMU. CBSA3b MEXTY OK 01. OK 03
MHTEPBAJIOB HENPEPBIBHOCTBIO U JU(PYEepeHIINPYEMOCThIO (PYHKIIUU B TOUKE. AJITOPUTM pEIIEHUS] HEPABECHCTB OI’< 04 ’
METOJIOM HHTEPBAJIOB
IIpakTHyeckoe 3aHsATHE 2
Tema 4.3. Copepxanue yueOHOIro MaTepuasa 4
I'eomerpuueckuii n Teopernueckoe o0yueHue 2
Gusnueckuii cMbIca ['eoMeTpuyecKuii CMBICT MPOU3BOIHON (HDYHKIIMH — YTIIOBOW KOY(PPHUIIMEHT KacaTeIbHOU K TpaduKy
IPOM3BOTHON (GyHKLIMU B TOUKE. Y paBHEHHE KacaTeIbHON K rpaduky QyHKINUU. AJTOPUTM COCTABICHHUS
ypaBHEHUs KacaTeJIbHOU K rpaduky GyHKInu y=f(x)
IIpaKkTHYECKOE 3aHSITHE 2
Tema 4.4. Conep:xanue yueOHOro MaTepuaJia 4
MOHOTOHHOCTB Teopernueckoe o0yuenue 2




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3aesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acoB KOMIIETeHIIH U

byukun. Touku Bospacranue u yOpiBanue QpyHKIIUN, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (DYHKIIUHU 3HAKY
JKCTpeMyMa NPOU3BOIHON. 3a1a4l HA MAKCUMYM U MHHUMYM. AJITOPUTM UCCIIeI0BaHUS (DYHKIIMU U TIOCTPOCHUS

ee rpaduka ¢ MOMOIIbIO MPOU3BOAHOMN

IIpakTHYeckoe 3aHsATHE 2
Tema 4.5. Conep:kanue y4eOHOT0 MaTepuaJia 4
HccnenoBanue TeopeTnueckoe o0yuenue 2
Gynxuuii u Hccnenoanre pyHKIMKM HA MOHOTOHHOCTH U IOCTPOCHHUE TpadUKOB
nocTpoeHue rpadukoB | [IpakTHUECKOe 3aHATHE 2
Tewma 4.6. Coaep:xanue yueOHOT0o MaTepHaJia 4
Haubonsiiee u Teopernueckoe o0yueHue 2
HAUMEHBIIIEE Haxoxaenre HanOOIbIIero 1 HAMMEHBIIET0 3HAYCHUH (DYHKIINUN, TOCTPOSHUE TPAPUKOB C
3Ha4€HUS PYHKIIUH HMCIIOJIb30BAHHWEM anmnapara MaTeMaTHYCCKOro aHaJIn3a

IIpakTH4Yeckoe 3aHsATHE 2
Tema 4.7. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOH020 MOOYs)
Haxoxnenne Copep:xkanue yueOHOro MaTepuaa 4
ONTUMAJIBHOTO Teopernueckoe o0yueHue 2
pesyibTara ¢ Hauwmensiiee u Hanbonbiiee 3HaueHne QyHKIUN
HOMOTIIBIO IIpakTH4yeckoe 3aHsiTHE 2
IIPOU3BOJHOM B
MPaKTUYECKUX
3a/1a4ax
Tewma 4.8. Conep:xanue yueOHOTo MaTepHaJia 4
ITepBooOpaznas Teopernueckoe o0yuenue 2
¢Gynxuuu. Ipasuna O3HakoMJIEHUE C TIOHITHEM MHTETpaia U nepBoodpaszHoit s pynkuun y=f(x). Pemenne 3agau Ha
HaxOXJICHUA CBSI3b IEPBOOOPA3HOI U ee MPOU3BOIHON, BBIYMCICHUE IEPBOOOPA3HOM 11 TaHHOU (QYHKIIHU.
epBOOOPA3HBIX Tabnauna Gpopmyn s Hax0XJIeHUs IepBooOpa3HbIX. V3yuenue npaBusia BEIYUCICHUS

nepBooOpazHoOit

IIpakTH4Yeckoe 3aHsATHE 2
Tema 4.9. ITnomane Copepxanue y4eOHOIro MaTepuaJa 4
KPHBOJMHEHHON Teopernueckoe o0yueHue 2

Tpaneuuu. Popmyna
Herorona — JleiiOauma

3aa4uu, MPUBOISALINE K MOHATHUIO ONPEAECIEHHOI0 HHTErpaia — O BBIYUCICHUH IIJIOLIAAN
KpuBOJIMHENHOM Tpaneuuu. [lonstue onpeaenénHoro uurerpana. I'eomerpudeckuii u Gpusnueckuii
CMBICII oTipeienieHHoro nuTerpaita. ®@opmyna Hetotona — Jleitbnuna.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaia i BIYUCICHUS GU3NYECKUX BEJTMYMH U TUIOMIa e




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3/iesioB M TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb (IPH HAJTHYHH) 4acoB KOMIETEHIHH
IIpakTH4Yeckoe 3aHATHE 2
Tema 4.10. Pewienue Coaepxxanue yueOHOIro MaTepuasa 4
3agad. [IpousBoanasd u | Teopernyeckoe 00yueHne 2
11epBoOOpasHast @opmyisl 1 npaBuia quddepennuposanus. Mcenenoanue GyHKIHIA ¢ TOMOLIBIO IPOU3BOJHOM.
GyHKIIHH. HaunGoupiiee 1 HanMeHbIlIee 3Ha4eHUsI (PYHKITUH.
Brruncnenue nepooOpaszHoii. [Ipumenenne nepBooOpa3Hoii
IIpakTHYyecKoe 3aHATHE 2
Pa3nen 5. MHOTOrpaHHMKHM M TeJjia BpamieHust 30
Tema 5.1. Ilpusma, Conep:xaHue yuedOHOr0o MaTepUaa 8
napanienenunes, kyo, | Teopernyeckoe o0ydeHune 4
[MpaMKJia ¥ UX [Tpu3ma (HakJIOHHAs, IpsiMast, IpaBUiIbHas) U €€ aneMeHTsl. [lapamnenenunen. CoiicTea
cedeHus npsiMoyrosibHoro napasuienenunena. Kyo6. [lupamuna u e€ snementsl. [IpaBunibHas nupamuia
IIpakTHyeckoe 3aHATHE 4
Tema 5.2. Coaep:xxanue yue0HOro MaTepHaJia 4
I[TpaBuibHbIE Teopernyeckoe 00yuenue 2
MHOTOTPaHHHUKH B [Tnomanp MOBEpXHOCTH MHOTOTPAaHHHUKOB. [IpocTeiimme KoMOMHAIMY MHOTOTPAaHHUKOB.
KU3HU Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (uryp (pédpa, nuaronanu, yrisl). [IpaBunbHbIe
MHOTOTPaHHUKH
IIpakTHYeCKOe 3aHSITHE 2
Tewma 5.3. Hununap, Conep:xanue yueOHOT0 MaTepHaJia 4 OK 01. OK 04
KOHYC, LIap 1 UX Teopernueckoe o0yuyeHune 2 ’
CCUCHUs [mmmaap, koHyc, cdepa u map. OCHOBHBIE CBOKWCTBA MPSMOTO KPYTOBOTO HUJIHHIPA, TPSMOTO
KpPYroBOro konyca. M3o0paxenue Ten BpaiieHus Ha miockoctH. [Ipencrapinenue o6 yceuéHHOM
koHyce. CedeHns KoHyca (MapauielIbHOe OCHOBAHHIO U TIPOXOISIIEE Yepe3 BEPIINHY), CEUCHUS
IUIMH/Ipa (MapajielIbHO U MEePHEeHIUKYIISIPHO OCH), CeUeHUX mapa. Pa3BépTka UIuHIpa U KOHyca
IIpakTHyeckoe 3aHATHE 2
Tema 5.4. O6beMsbI u CopaepxxaHue y4yeOHOIro MaTepuasa 6
TIONIA/IH Teoperudeckoe o0yuenne 2
MTOBEPXHOCTEN TEI O06wem npsimoyroiibHOTO Tapauienenumnena. Oobem kyda. OObeMbI IPSAMON TPU3MBI U ITUITHHAPA.
OO6bembl pamuibl U KoHyca. OObeM mapa
IIpakTHyeckoe 3aHATHE 4
Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYis)
CoaepxxaHue y4eOHOIro MaTepuasa 4




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIaDOpaToOpHbIEe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb (IPH HAJTHYHH) 4acoB KOMIIETeHIIH U
Tewma 5.5. Ilpumepst Teoperuyeckoe o0yueHue 2
CUMMETpUH B [TonsiTE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBas, 3€PKAJIbHAs).
CIIEUAJIBHOCTH O0600111eHre MTPeICTaBICHHH O MPAaBUIBLHBIX MHOTOIPAaHHUKAX (TETpadp, KyO, OKTadIp, 10J1eKa’p,
ukocadip). IIpumepsl cuMMeTpuii B crielinaibHOCTH
IIpakTHueckoe 3aHsTue 2
Tema 5.6. Pemienne Coaepxxanue yueOHOIro MaTepuasa 4
3azay. TeopeTnueckoe o0yueHue 2
MHororpaHHuKd 1 OO6beMbl U IO MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
TeJIa BPalICHUS IIpaKkTHYECKOE 3aHsATHE 2
Pa3nen 6. Crenenu n kopHu. CTeneHHasi, NoKa3atejbHasi M Jorapupmudeckass GyHKIHU 34
Tema 6.1. Crenennas | Cojaep:kaHue y4eOHOI0 MaTepUasa 4
byHk1M, ee Teopernueckoe o0yueHue 2
CBOMCTBA. IToHsiTHE KOPHA N-0¥ CTENEHU U3 IEUCTBUTEIBHOrO uncia. OyHkuuun y = VX uX cBoiicTBA 1
IIpeobpasoBanue rpaduxu. CBoiicTBa KOpHs n-oii creneHu. [IpeoOpa3oBaHue npparmOHaIbHBIX BBIPAKEHUN
BBIpaXKeHUH C IIpakTHYecKoe 3aHATHE 2
KOpHSIMU N-Oi
CTENEHU
Tema 6.2. CoilicTBa Copepxanue yueOHOro MaTepuasa 4
CTETEeHHU C TeopeTnueckoe o0yueHue 2
pallOHAJIBHBIM U [TonsiTe cTEneHu ¢ palMoOHATBLHBIM TToKaszareneM. CteneHHble QYHKINKI, UX CBOMCTBA U Trpaduku
JEUCTBUTEIILHBIM IpakTHyecKoe 3aHATHE 2 OK 01. OK 02
IIOKa3aTeIsIMU ’ ’
Tewma 6.3. Pemenue Conep:xanue yueOHOT0 MaTepHaJia 4 OK 03
MPPALMOHATIBHBIX Teopernueckoe o0yueHue 2
YpPaBHEHUH PaBHOCHJIBHOCTH MPPALIMOHATIBHBIX YpaBHEHUN. METOIbI MX pEIICHUS
IIpakTHyeckoe 3aHsATHE 2
Tema 6.4. Copnepxanue y4eOHOIo MaTepuaJa 8
[TokxazarenbHast Teopernueckoe o0yueHue 4
byHKIMS, ee CremneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpeaeneHue moka3arenbHol GpyHKuuu
CBOJICTBA. U ee CBOMCTBA. 3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTelbHON (yHKIMH. Pemenne moka3aTenbHbIX
[TokazaTenbHbie YpaBHEHUN METOJI0OM YpaBHUBAHMUS MMOKa3aTeJeil, METOJOM BBEJECHUS HOBOM NIEPEMEHHOM,
YpaBHEHHUS U (G yHKIIMOHaIbHO-TpaduuecKuM MeToZoM. PerieHnne nokazareabHbIX HEPAaBEHCTB
HEpaBEeHCTBA TpakTHYecKoe 3aHsITHE 4
Coaep:xanue yueOHOro MaTepHaJia 4




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acoB KOMIEeTeHIUH
Tema 6.5. Jlorapubm | TeopeTnueckoe o0yueHue 2
ymcna. CBoiicTBa Jlorapudm uymncna. CoiicTa jgorapudmon. Onepanus J0rapuMUpOBaHUS
norapudmoB IIpakTHyeckoe 3aHsATHE 2
Tema 6.6. Coaepxxanue yueOHOIro MaTepuasa 4
Jlorapudmuueckas Teopernueckoe o0yueHue 2
pynkuus, ee Jlorapudmuueckas pyHKuus u ee cBoicTBa. [lonsTue norapudmudeckoro ypapuenus. Onepanus
CBOMCTBA. NOTEHIMPOBaHUs. Tpu OCHOBHBIX METO/Ia PEIICHHS JIOTapU(PMHUUECKUX yPaBHEHUN:
Jlorapupmuueckue byHKIIMOHATBHO-TpadUUECKUi, METO/ MOTECHIIMPOBAHMSI, METO]1 BBEJICHUSI HOBOW IIEPEMEHHOI.
ypaBHEHUS, Jlorapugmuueckue HepaBeHCTBA
HCPaBCHCTBA IpakTHYecKoe 3aHsITHE 2
Tema 6.7. Jlorapudmsr | Conep:kaHue y4eOHOro MaTepHasa 4
B 1pupozie u TexHuke | Teopernyeckoe o0yueHmne 2
[Tpumenenne norapudma. Jlorapupmudeckas cnupais B npuposae. Ee maremaTnueckue cBoiicTBa
[TpakTiueckoe 3aHsATHE 4
Tema 6.8. Pemienue Coaep:xxanue yueOHOro MaTepuaJia 2
3ana4. Crenennas, CrenenHasi, mokaszatenpHas U Jorapudmudeckas pynkuuu. Pemenue ypaBHeHui
HOKa3aTCJIbHAA U IIpakTH4yeckoe 3aHsATHE 2
norapudmuyeckas
byHKIIMHN
Pa3nes 7. DiieMeHTHI TEOPUHN BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 24
Tema 7.1. CoObiTHe, Copepxanue yueOHOIro MaTepuasa 6
BEPOSATHOCTH COOBITHUS. | Teopernueckoe 00yueHmne 4
Cnoxenue u CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpPOATHOCTH CYMMBI COOBITHH. Y ClIOBHas
YMHOXEHHUE BEPOATHOCTb. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHSI. Te€opeMbl 0 BEpOSITHOCTU IIPOU3BEICHUS
BEPOSATHOCTEN COOBITHI
ITpakTHYECKOE 3aHSITHE 2
Tema 7.2. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepryicanue NPUKIAOH020 MOOYs) OK 02, OK 03
BeposaraocTs B Conep:xkaHue y4eGHOro MaTepHaJia 4
npo(hecCHOHANBHBIX Teopernueckoe 00yueHune 2
3aja4ax OTHOCHUTENBHASA YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE ONpeIeeHNe
BepoATHOCTH. OlleHKa BEPOSITHOCTH COOBITHUS
IIpaKkTHYECKOE 3aHSITHE 2
Tema 7.3. [luckpernas | ConepxxaHue y4eOHOro MaTrepuasa 4
ciydaiiHas BenuuuHa, | Teopermuyeckoe o0yueHune 2




HaumenoBanue Conep:xkanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3iesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acoB KOMIETEHIHH
3aKOH €€ Buapel ciygaiinbix BenuuuH. OnpenesieHne JUCKPETHOM CllydyallHOW BEJIMYMHBI. 3aKOH
pacnpenenenus pacrpeeneHusi JUCKPETHOM CIIy4YallHOW BEJIMYMHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKHU
IIpakTH4Yeckoe 3aHATHE 2
Tema 7.4. 3anaun Copnepxxanue yueOHOIro MaTepuasa 6
MaTeMaTU4eCcKOi Teopernueckoe o0yueHue 4
CTaTHCTHUKH. [TepBuunas 0o0paboTKa CTATUCTUYECKUX JAaHHBIX. UHCIOBBIE XapaKTEPUCTUKH (CpeiHee
apudMeTHIecKoe, MeIaHa, pa3Max, aucnepcus). Pabora ¢ Tabnunamu, rpadukaMu, 1uarpaMMaMu
IIpakTH4YecKkoe 3aHsATHE 2
Tema 7.5. Onementsl | Coep:kaHue y4eOHOI0 MaTepHasa 4 OK 02, OK 03
Teopuu BeposATHOCTEN | TeopeTruyeckoe o0y4yeHue 2
¥ MaTeMaTHYeCKON Bunst coObITHIA, BEpOSTHOCTH COOBITHH. ClIOKEHUE N YMHOXKEHHE BEPOSTHOCTEH. JluckpeTHas
CTaTHCTUKH CllydaiiHas BeJTMYMHA, 3aKOH €€ pacnpesesieHus. 3aladyl MaTeMaTHYeCKONH CTaTUCTUKH.
IIpakTHyeckoe 3aHsATHE 2
IIpome:xxyTounasi arrecranusi (JK3aMeH) 18
Bcero: \ 218




3. YCJOBUSA PEAJIN3AIINU ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJIMHbI
3.1. TpeOoBaHMsI K MATEPHAIbHO-TEXHUYECKOMY 00ecredeHnI0

Jist  peanuzanuu  OporpaMmbl - 00IIe00pa3oBaTENbHON  TUCHUILIAHBI
MPEAYCMOTPEHBI CIIEYIONIUE CIEIUaIbHbIE TOMEIECHUS:

Kabunetr MaTeMaTuku, OCHAIIEHHBIN 000pyI0BAHUEM:

54 y4eOHBIX MecT, paboyee MeCTO NpenoJaBaTess, MYJIbTHMEIHNHBINA
MIPOCKTOP, HOYTOYK, DKpaH, MHTEPAKTHUBHAS JOCKa, y4eOHas JOCKa, HATJSIHBIC
y4eOHbIEC TOCOOUS MO AUCHUIUIMHE, IJIAKAThI, TUJAKTUIECKUE CPEJICTBA OOYUEHUS.

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHoBaHHe AKT npeaocTaBiaeHus mpaB No
Tr035773 ot 22 urons 2016 rona, AO «CodrJlaiin Tpeiin»

IIporpamma KOMIBIOTEpPHOro TecTUpoBaHus 3HaHMU MyTestXPro — akt
npenoctaBieHus mpas Ne IT168538 ot 01.10.2013

Google Chrome — HUutepuer-opay3ep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuet-6paysep. Codoanoe I10 // Geccpouno

AdobeAcrobatReader DC — [Iporpamma npocmotpa (daiinos B popmare PDF
Coboanoe I10 // 6eccpouno

7-ZIP — apxuBatop. CBoboanoe I10 // 6eccpouno

YUuTanbHbIN 321 C BEIXOJIOM B c€Th IHTEpHET

30 y4eOHBIX MecCT, 5 HOYTOYKOB C BBIXOJIOM B UHTEPHET

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHoBaHue AKT npeaocTaBiieHus mpas No
Tr035773 ot 22 uronst 2016 roga, AO «CodtJlaitn Tpeita»

IIporpamma kOMNbIOTEpHOro TecTUpoBaHus 3HaHMU MyTestXPro — akt
npenoctaBieHus npas Ne IT168538 ot 01.10.2013

Google Chrome — HUurtepuer-opaysep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuet-6paysep. Codoanoe I10 // Geccpouno

AdobeAcrobatReader DC — [Iporpamma npocmotpa (haiinos B popmare PDF
Co6oanoe I10 // 6eccpouno

7-ZIP — apxuBatop. Coboanoe 10 // 6eccpouno

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jns peanuzanuu  mporpaMmbl  OUOIUMOTEYHBIM (OHJ 00pa3oBaTelIbHON
OpraHM3alMid WMEeT TIeYaTHbIe W/WIM DJJIEKTPOHHBIE O0pa3oBaTelIbHBICE U
MH(OPMAIMOHHBIE PECYPCHI, AJII MCIOJIb30BaHUS B 00pa30BATENHLHOM MPOILECCE.
[Ipu dopmupoBanuun OubIMOTEUHOrO (HoHAAa O00pa30BATENLHON OpraHu3anuen
BBIOMpaEeTCsl HE MEHee OIHOTO W3JaHWS W3 TEPEUYHCICHHBIX HIDKE MEYaTHBIX
U3JIaHUI U (WJIM) JIEKTPOHHBIX U3/IaHUN B KaYECTBE OCHOBHOTO, TP 3TOM CIIHCOK,
MOJKET OBITh IONOJTHEH HOBBIMH M3IaHUSMHU.

3.2.1. OcHoBHasi JIuTEpPaTypa

boromonoB, H. B. Maremaruka. AnredOpa u Havajia aHanu3a. ba3oBblii
ypoBenb: 10-11 xmaccel : y4eOHUMK Uit cpeaHero obmero odpasoanusi / H. B.
boromonoB. — MockBa : WM3garensctBo FOpaiit, 2025. — 241 c. —



(ObmeobpazoBarenbubiii  mukia). — ISBN  978-5-534-16084-0. — Tekcr
anekTpoHHbI //  OOpasoBarensHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568461

boromonos, H. B. Maremaruka. YrinyoneHusiii ypoBeHb. 10-11 kmacchr :
y4eOHUK I cpeaHero oOmero o6pazoBanus / H. B. boromomnos, II. N.
CamoitsieHKo. — 5-e u3 ., mepepad. u aom. — Mocksa : M3patensctBo FOpaiit, 2025.
— 398 c. — (O6meob6pazoBarenbhblid 1K), — ISBN 978-5-534-16224-0. — Tekcr :
anekTpoHHbIt  //  OOpasoBarenbHas 1miatdgopma FOpaiit [cait]. — URL:
https://urait.ru/bcode/568392

bammaxkor, M. U., Marematuka : yueOnuk / M. . bammakoB. — Mocksa :
KuaoPyc, 2024. — 394 «c¢. — ISBN 978-5-406-12450-5. - URL:
https://book.ru/book/951555

3.2.2. JlonoJIHUTEJIbHAS JIUTEPATypPa

Hopodeera, A. B. Marematuka. COOpHHK 3a7a4 : y4eOHO-TIPAKTHYECKOE
nocobwue I cpesiHero npodeccronanbHoro oopazosanus / A. B. Jlopodeera. — 2-
e u3ll. — Mocksa : UznarensctBo FOpaiit, 2025. — 176 c. — (IIpodeccuonanbuoe
obpazoanue). — ISBN 978-5-534-15556-3. — Tekct : »IeKTpOHHBIA //
OopasoBarenbHas maTopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561191

H3100a, T. C., Maremartuka. [Ipaktukym : yaebnoe nocodue / T. C. [3106a. —
MockBa : Pycaiinc, 2024. — 202 c¢. — ISBN 978-5-466-06937-2. — URL:
https://book.ru/book/954059

Kpemep, H. IIl. Marematuka nisi Kojule[ked : ydeOHoe mocoOue s
cpeaHero  npodeccuoHanpbHoro  obpazoBanus /  H.  III.  Kpewmep,
O. I'. KoncrantunoBa, M. H. ®puaman ; noxn penakuumeit H. . Kpemepa. — 12-¢
u3l., nepepad. m gomn. — MockBa : WzmatensctBo FOpaiit, 2024. — 408 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr
anekTpoHHbI //  OOpasoBarensHas 1minatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536272.

3.2.3. UHTepHeT-pecypchl

1. Beepoccuiickue nntepHeT-onmumnuansl. — URL: https://online-olympiad.ru
— TekcT: 3JIEKTPOHHBIN.

2. Enunas kosuiekuus uudpoBbiXx oOpa3zoBarenbHbIX pecypcoB. — URL:
http://school-collection.edu.ru — Tekct: 35EeKTPOHHBIH.

3. Undopmarmonnas cuctema «EnnHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcam». — URL: http://window.edu.ru/ — TekcT: 37eKTpOHHBIH.

4. OtkpeiThiid KoJUTe/pK. Matemaruka. — URL: https://mathematics.ru / —
TeKCT: DJIEKTPOHHBIN.

5. INoBTopum marematuky. — URL: http://www.mathteachers.narod.ru / —
TeKCT: 3JIEKTPOHHBIN.

6. CopaBoyHMK TI0 MareMmaTuke Juig  ImKodbHUKOB. —  URL:
https://www.resolventa.ru/demo/demomath.htm / — TexcT: 37eKTpOHHBIIA.
/. CpenHas  marematuyeckas  uHTepHer  mkoma. —  URL:

http://www.bymath.net/ — Tekct: 3;eKTpOHHBIA.



8. @epepanpubiii  moptanm  «Poccuiickoe oOpaszoBanume». — URL:
http://www.edu.ru/ — Tekct: 3IeKTpOHHBIH.

9. denepanbHBIl TIEHTp WHGOPMAIMOHHO-00pa30BaTEILHBIX PECYPCOB. —
URL.: http://fcior.edu.ru / — TekcT: 31eKTPOHHBIMH

10. https://book.ru

11. https://urait.ru



4. KOHTPO.Ib U OIEHKA PE3YJ/JIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

KoHTposib ¥ oOIlEHKa pacKpbIBalOTCS dYepe3

YCBOCHHBIC

3HaHHUIA H

npuoOpEeTeHHbIEC CTYJACHTAMU YMEHUS, HAllpaBJIeHHbIE Ha POPMUPOBAHUE OOLTUX U
po(ecCUOHANbHBIX KOMITETSHIIHH.

Kox v nanmenoBanue Paznen/Tema THI OLIEeHOYHBIX
(hopMupyeMbIX KOMIIETEHIH MepPONPUSITHSI
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-0/c?, 1.4. | TectupoBanue

perieHus 3anay
npoeccnoHalbHOI 1eATEIbHOCTH
MIPUMEHUTETBHO K PA3TUYHBIM
KOHTEKCTaM

P2, Temn 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temnr 3.1, 3.2,3.3,3.4,3.5,3.6
P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,
4.7 11-o0/c, 4.8, 4.9, 4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-0/c, 5.4,
55,56

P 6, Temn! 6.1, 6.2,6.3,6.4,6.5,
6.6, 6.7 I1-o/c, 6.8

VYerHbll onpoc
KontponbHas padota
Brimmonnenue 3aganuii
Ha 3K3aMeHe

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPECTBA MTOUCKA,
aHaJIM3a U HHTEPIPETALNH
nH(popManuu, 1 HHGOPMAITMOHHBIC
TEXHOJIOIMU I BEIITOIHEHHUS
3a/1a4 mpodeccruoHanbHOM
JEATeIbHOCTH

P1,Temal.1,1.2, 1.3 II-0/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
P 6, Temn! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-o/c, 7.3, 7.4,
7.5

TectupoBanue
VYerHbli onpoc
KonTponbnas pabota
Brimmonnenue 3aganui
Ha HSK3aMEHe

OK 03. IlimanupoBats u
peann30BBIBaTh COOCTBEHHOE
npodeccnoHanbHOE U TMYHOCTHOE
pa3BHUTHE, TPEATPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYAIHIX

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.
P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temnr 3.1,3.2,3.3,3.4,3.5,3.6
P4, Temnr4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P 7, Temnr 7.1, 7.2 IT-o/c, 7.3, 7.4,
7.5

TectupoBanue
YCTHBIN onpoc
KonTponbhas padbota
Brimonnenue 3aganui
Ha DK3aMEHe

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4.
P2, Temrsr 2.1,2.2,2.3,2.4,2.5,2.6
IT-o/c, 2.7

P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6
P4, Temnr4.1,4.2,4.3,4.4,45, 4.6,
4.711-0/c, 4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6

TectupoBanue
YcTHBIN onpoc
KonTponbhas pabora
Brimonnenue 3aganui
Ha DK3aMeHe
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