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Pabouas nporpamma 1o o011e00pazoBaTebHON JTUCIUTUINHE
«MaremaTka» pa3paboTaHa B COOTBETCTBUU C (peepabHBIM TOCYJapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOPECCHOHATBHOTO 00pa30BaHUs IO
cnequanbHoct  40.02.04  KOpucnpyneHuusi,  yTBEPKIEHHBIM  MPUKA30M
MunucrepctBa npocsemienus Poccuiickoit @enepanum ot 27.10.2023 Ne 798 «O6
YTBEPKACHUM (PeIepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpenHero TmpodeccrmoHanbHOTO O00pa3oBaHusi Mo crnenuaabHOCcTH  40.02.04
FOpucnpynennus», npukazom MunoopHayku Poccun ot 17.05.2012 Ne 413 «O06
yTBEpXKJIeHUHU (eaepalIbHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIBLHOTO CPETHETO
oOmiero obpaszoBaHus», npukazoM MuHnpocsemenus Poccun ot 18.05.2023 Ne
371 «O6 ytBepxkaeHUN GhenepaibHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO
o01ero o0pa3oBaHUsD)

CocraButenn: benobokosa F0.A. — npenonasatens CI1O

Penenszent: Cytopmuna E.Il. — mpenonaBatens BbICHIeH KBadu(UKAIIMOHHON
KaTeropuu I'ocynapctBeHHOTO OIOKETHOTO podeccuoHaTBEHOTO
o0pa3oBaTeILHOTO YyUupexaeHus Tropoaa MOockBbl «MOCKOBCKUH  KOJUICIK
yOpaBJICHHUS, TOCTMHMYHOTO Ou3Heca ¥ HMHPOPMAIMOHHBIX  TEXHOJOTUU
«{apuubiHO»

Pabouass mporpamma IUCHUIUIMHBI paccMOTpeHa W OJ00peHa Ha 3aceJaHHuu
PEMETHO-IIUKIIOBOM KOMHUCCHH 00111e00pa30BaTEIBLHBIX JTUCIUTUTAH
MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOT0 HHCTHTYTa ([IpoToko
Ne 10 ot 22 mas 2026 1.).
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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEfI INPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JTUCIHHUITIJIMHBI
b/1.07 MaremaTtuka

1.1. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI
NpPOrpamMMblI:

O61meo6pazoBaTenbHas JTUCITUTUTHA «MatremaTuka» SIBIIICTCS
00s3aTeNIbHOW ~ YacThio  0OIIe00pa30BaTENbHOTO  IMKIAa  00pa30oBaTeIbHOM
nporpammbel  CITO B cootBerctBUuM ¢ PI'OC mo cnenumansHoct 40.02.04
FOpucnpynenuus.

1.2. lleqb U NJIAHUPYeEMBbIE Pe3yJbTATHI OCBOCHUS TN CIUNJIMHBI:

1.2.1. leab o0ureo0pa3oBaTe/ibHOM IUCHMILIMHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«Maremarrka» HalpaBjI€HO Ha JOCTHKEHUE pEe3yJbTaTOB €€ M3Y4YeHHUS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c¢ yderom npodeccHoHaIbHON
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHMSI 001Ie00pa3oBaTeJIbHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO



Kox 1 HauMeHOBaHHe
dopmupyembIx
KOMIIeTeHII NI

HJIaHI/IpyeMI)Ie PeE3yJdbTaThI

Oo0mmue

JucuunIMHapHbie (MpeaMeTHbIe)!

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTeIbHOCTH IPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

B gactu Tpy10BOro BOCIIUTAHUS:

— TOTOBHOCTH K TPY/1y, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYIOIOOHE;

— TOTOBHOCTH K aKTUBHOM JIEATEIIBHOCTH
TEXHOJIOTUYECKOM U COLMAIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCTD;

— UHTEpEC K pa3InyHbIM cepam mpodeccrnoHalbHON
NeSITeIbHOCTH,

OganeHne YHUBEPCATBHBIMU YICOHBIMH
M03HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

— CaMOCTOSITEIIBHO (JOPMYJIMPOBATh M aKTyaJTU3UPOBATh
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYNICCTBEHHBIN MPU3HAK WIIN
OCHOBAHWUS JIJIsI CPABHCHHUS, KIIACCU(PUKAIIUN U
0000IIECHMS;

— OIIPENIeTATh NN ACSITeILHOCTH, 33]1aBaTh ITAPaAMETPhI
Y KPUTEPUHU UX JIOCTHIKCHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH H ITPOTHBOPEUHS B
paccMaTpUBaEMbIX SBICHHSIX;

— BHOCHUTH KOPPEKTUBHI B ICATEIIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIENISIM, OLICHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

— pa3BUBaTh KPEATHBHOE MBIIICHUE TPH PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

— BJIQ/ICTh HABBIKAMHU Y4€OHO-UCCIIEI0BATEILCKON U

— BJIAZIETh METO/IaMU J10Ka3aTeNbCTB, AITOPUTMaMU
peleHus 3a1a4; yMeHue (popMynIupoBaTh ONpeaeIeHUs,
aKCHOMBI U T€OPEMBI, IPUMEHATh UX, IPOBOJAUTH
JI0Ka3aTesbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/1a4;

— YMETb ONEpUPOBaTh MOHATUSAMU: CTEIIEHb YHCIIA,
Jorapu@mM YuCIia; yMEHHE BBIIOIHATH BRIYUCICHUE
3HAa4YeHUH U MpeoOpa30BaHusl BbIPAKEHUM CO CTENEHAMU
u jorapudmamu, mpeodbpa3oBaHus APOOHO-
palMOHAJIbHBIX BBIPAXKEHUH;

— YMETb ONEpUPOBATH MOHITUSIMU: PAallMOHAJIbHBIE,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHIE YPAaBHEHHS U
HEpPaBEHCTBA, X CHCTEMBI;

— YMETh OTIEpUPOBATh MOHATUSAMU: (PYHKITHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAS, IEPBOOOpa3Has,
OTpe/IeNIEHHBIN HHTETrpall; yMEHHE HaXOIUTh
MIPOM3BOJIHBIE JIEMEHTAPHBIX (DYHKLUH, UCTIOIb3YsI
CIIPaBOYHBIE MaTepUaIbl; UCCIEOBATH B IPOCTEHIINX
ciydasx (QyHKIIMM HAa MOHOTOHHOCTb, HAXOIUTh
HauOO0JIbIINE U HAUMEHbIINE 3HaYeHUs! (PYHKIINH;
CTPOUTH I'paIKM MHOTOUJIEHOB C UCIIOJIb30BaHUEM
afnnapaTa MaTeMaTU4ecKOro aHajan3a; IpUMEHATh
IIPOU3BOIHYIO NIPU PELICHUH 3a/1a4 Ha JBUKCHHUE;
pelaTh NPakKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOOJIbIINE M HAMMEHbIIINE 3HAYCHNS, Ha HAX0XKICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

— YMETh ONEpUPOBATH MOHATUSIMU: palliOHaIbHAs
byHKIMS, ToKa3aTenpHasi QyHKIMS, cTeneHHass QyHKIMS,

! IucuunnmnapHsie (IpeIMETHBIE) PE3YJILTATH YKA3hIBAKOTCA B COOTBETCTBHM C MX MOJHBIM nepeunemM Bo ®TOC COO ot 12.08.2022 Ne 732 ayist 6a30B0r0, yrilyOIEHHOTO YPOBHS




HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMU PA3PCILICHUA
npo0em;

— BBIABJIATH IPUYIUMHHO-CIICACTBCHHBIC CBA3H U
aKTyaJIM3UpOBATh 3aja4uy, BBIBUTATh TUIIOTE3Y €€
peliCHUd, HAXOAUTb apTYMCHTBI JJIS1 JOKA3aTCIIbCTBA
CBOUX YTBEPIKIICHHH, 3a]1aBaTh TapaMeTPbl U KPUTEPUHU
pelIeHus;

— aHAIM3UPOBATH TOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a4H
PE3YIbTATBI, KPUTUYCCKN OLCHUBATH UX
JOCTOBEPHOCTb, IPOTHO3MUPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

— YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
IMPAKTUYCCKYIO oOnactu KHU3HCACATCIIBHOCTH,

— YMETb MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIC HJICH, ITPEUIaraTh OPUTHHAIBHBIC
MOJXOJBI U PEIICHUS;

U CIIOCOOHOCTH MX UCTOJIh30BAaHUS B TIO3HABATEIHLHON U
COLIMAJIBHOM ITPAKTHUKE

norapupmuuecKkas QyHKIUsS, TPHTOHOMETPHUYECKHE
¢dbyHKIMH, 00paTHBIC (YHKIIMH, YMEHHE CTPOUTH
rpaduKy U3yYeHHBIX (PYHKINH, UCIIOIB30BATh I'papuKu
IIPU U3yYEHHUH IIPOLIECCOB U 3aBUCUMOCTEH, Ipu
peLICHUH 33724 U3 APYTHX YUEOHBIX MPEIMETOB U 3a/1a4
U3 peanbHOM XKU3HU; BbIpaXaTh HopMyIaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

— YMETb pelaTh TEKCTOBbIE 3a/1a4l Pa3HbIX TUIIOB (B TOM
YHCIIe HA MPOLEHTHI, TOJM U YaCTH, Ha IBUKCHUE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTH, 33aJja4yl U3
001acTH ynpaBiIeHUs THYHBIMU U CEMEUHBIMU
(buHaHCAMM); COCTABIIATH BBIPAKEHUS, yPAaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 3a1auH,
UCCIIE/I0BaTh MOJyYEHHOE pEIlIeHHEe U OLlEHUBATh
MPaBIONIO0I00HOCTD PE3YIIbTATOB;

— YMETb ONIepUPOBATh NOHATUSAMU: CpEJIHEE
apumernyeckoe, MeiaHa, HauOOJIbIlIEEe U HAUMEHbLIEE
3HA4YeHUs, pa3Max, AUCHEepPCHs], CTAaHIapTHOE OTKJIOHEHHUE
YHCIOBOTO HAOOPa; yMEHNE H3BJICKATH,
UMHTEPIPETHPOBATH HHPOPMALUIO, IPE/ICTABICHHYIO B
TabIUIax, Ha IUarpamMmax, rpadukax, OTpaskaronyo
CBOWCTBA peaJIbHBIX MPOLIECCOB U SBJICHHIA;
MPECTaBIATh HH(OPMAIHIO C TIOMOIIBIO TAOJIHUIL U
JarpaMM; Mcciae1oBaTh CTaTUCTHUECKUE JIAHHbIE, B TOM
qHCIIe ¢ MPUMEHEHHEM IrpaUIecKiX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

— YMETh OTIEpUPOBATh MOHATUSIMU: CITyYalHBIA OTBIT U
cilydaifHOe COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS;
YMEHHE BBIYHCIISITh BEPOSTHOCTH C UCTIOJIh30BAHUEM
rpaduuecKux METO0B; MPUMEHATH (HOPMYJIIBI CII0KEHUS
¥ YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U
(dbopMyJIBI IPU pEelIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peasibHbIX COOBITHI; 3HAKOMCTBO CO CITyYailHBIMU




BEJIMYMHAMU; YMEHUE IPUBOAUTH MPUMEPHI POSBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSX
— YMETb ONEPUPOBATh MOHATUAMU: TOUKA, MpsiMas,
IJIOCKOCTh, POCTPAHCTBO, IBYTPAHHBIN yToOI,
CKpEIIMBAIOIIUECS MPSIMbBIC, MApAIIICILHOCTh U
MEePHEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXK]y TIPSMBIMH, YTOJI MEXKAY MPSIMOM U TIJIOCKOCTHIO,
YTOJI MEX1Y TJIIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0
IJIOCKOCTH, PACCTOSIHUE MEXKLY IPSMBIMU, PACCTOSHUE
MEXIy IIOCKOCTSIMU; YMEHHUE UCIIOIB30BaTh MPU
pEIICHUY 3a/1a4 U3YYCHHBIC (DAKTHI K TEOPEMBI
MJIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPYXaIoIIero Mupa;

— YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK,
CEYCHUE MHOTOTPAaHHHKA, KyO, IMapajuieJenuIe], mpusma,
nupamua, Gurypa u moBEepXHOCTh BpaIllCHHs, LIJIUH]IIP,
KOHYC, 1ap, cdepa, ceueHus: GUrypsl BpalieHus,
MJIOCKOCTh, Kacaromascs cepsl, [MIIHHAPA, KOHYCa,
IJI0IAIb TOBEPXHOCTU MUPaMU/Ibl, IPU3MBbI, KOHYCA,
HUATUHPA, TI0maas chepbl, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapajuieNienuIe1a, TupaMuabl,
MIPU3MBI, IIWIMH/IPA, KOHYyCa, IIapa; YMEHHE U300paxaTh
MHOT'OTPaHHUKH U MOBEPXHOCTH BPALIEHUS, UX CEUCHUS
OT PYKH, C TIOMOIIIbIO YePTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJICTB; YMEHUE PaclO3HABATh
CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACTIO3HABATH
MpaBUJIbHBIE MHOTOTPAHHUKH;

YMETh OTIEPUPOBATH MOHATUSMHU: JIBIDKCHHE B
MIPOCTPAHCTBE, MOI00HBIE (PUTYPBI B IPOCTPAHCTBE;
KCIOJIb30BaTh OTHOIIICHHE IUIOMAEH MOBEPXHOCTEN 1
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUN 3314,

— YMETh BBIYHCIISATh TEOMETPUUECKUE BETMYUHBI (JTTMHA,




yTOJ1, IJIOLIa b, 00bEM, IJIOIAIb TTOBEPXHOCTH),
UCIOJIB3YS U3y4eHHbIE (POPMYIIBI U METOMBL;

— YMETb ONEPUPOBATH MOHATUIMU: PSIMOYTOJIbHAS
cucTeMa KOOPIUHAT, KOOPAUHATHI TOUYKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAJIPHOE MMPOU3BEICHHE, YIOJI
MEXy BEKTOPAMH, CYMMa BEKTOPOB, TPOU3BEICHUE
BEKTOPA HA YUCJIO; HAXOJUTh C TOMOIIBIO H3YUEHHBIX
(dbopMyI1 KOOPIUHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXK]ly ABYyMs TOUKAMHU;

-yMeTh BBIOUPATh MOAXOIALINI U3yUYEeHHBIA METOI ISt
pEIICHUS 3a/Ia4H, PACIIO3HABATh MaTEMATHUECKHE (DAKTHI
1 MaTeMaTUYeCKHe MOJEIN B IPUPOIHBIX U
0OI11IeCTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHUE
MIPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCUICKON 1 MHUPOBOW MATEMATUYECKON HAYKHU

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U
WHTEpIpeTauy HHGOpMaIIHH,
1 uHGOPMAIMOHHBIE
TEXHOJIOTHH JJIS BBIOTHEHUS
3a/a4 npodeccuoHanbHON
JESITENLHOCTH

B 00nactu 1eHHOCTH Hay4YHOTO O3HAHUS:

— c¢(OpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha
JMajore KyJibTyp, CIIOCOOCTBYIOIEr0 OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

— COBEPIICHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIBTYpBI KaK CPEJICTBA B3aMMO/ICHCTBHS MEXKITY
JOABMU U TIO3HAHUSI MUDA;

— OCO3HaHHWE IIEHHOCTH HayYHOU JEATEIbHOCTH,
TOTOBHOCTb OCYILECTBJIATh IPOECKTHYIO U
MCCIIEIOBATENBCKYIO IEATEFHOCTh HHIMBUIyalIbHO U B
rpynre.

OBnazneHne yHUBEpCAIIbHBIMU Y4€OHBIMU
MO03HABATEIbHBIMU JCHCTBUSAMMU:

B) paboTa ¢ uHpopmaImei:

— BJIJIETh HaBBIKAMU MOJIy4YeHUs] UH)OPMAIUH U3
WCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO

— YMETb ONEepUPOBATh NOHATUSAMU: pallMOHATIbHAS
(byHKIMsA, TOKa3aTenbHast QYHKIUS, CTeNeHHas: (yHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKIMM, 0OpaTHbIE (YHKIIUU; YMEHUE CTPOUTD
rpaduKy U3y4eHHbIX GYHKINH, UCIIOIB30BaTh I'pa KU
IIPU U3YUYEHHUH NPOLIECCOB U 3aBUCUMOCTEH, IpU
peLIeHNH 3aJa4 U3 APYrHX Y4eOHBIX TPEIMETOB U 3a/1a4
U3 pealibHOM KU3HHU; BBIpaXaTh popMyaMu
3aBHCHUMOCTH MEKIY BEIUYNHAMU;

— YMETh ONEepUPOBATH MOHITUSIMU: TOXKJIECTBO,
TOKIECTBEHHOE Mpeo0pa3oBaHye, ypaBHEHNUE,
HEPAaBEHCTBO, CCTEMAa yPaBHEHUN U HEPABEHCTB,
PaBHOCHUJIBHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHble, UppPAllMOHAIbHBIE, T0Ka3aTeIbHbIE,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMETh PElIaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUs, HEPaBEHCTBA U




OCYIIECTBIIATh IOUCK, aHAIN3, CHCTEMATU3aLUI0 U
MHTEpIpeTanuio HHPOPMALUU Pa3IMUHBIX BUJIOB U
(dhopM mpeIcTaBICHHUS,

— CO3/1aBaTh TEKCTHI B pa3IMUHBIX (hOpMaTax C yueToM
Ha3zHa4YeHUs MH(OpMAINH U 1IeNIEBOW ayJUTOPHUH,
BbIOMpas ONTUMANIBHYIO (POPMY MPEICTABICHUS U
BU3yaJIM3alluu,

— OLICHMBATh JOCTOBEPHOCTD, JIESTUTUMHOCTb
nH(pOpMAaINH, €€ COOTBETCTBUE ITPABOBBIM U MOPAJILHO-
THUUYECKUM HOpMaM;

— HCIIONIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTH B peLLICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOIr0IeHueM TpeOOBaHUIM 3PTOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus,
IIPABOBBIX U AITUYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0e30IMacHOCTH;

— BJIQJIETh HABBIKAMH PACIO3HABAHUS U 3aIUTHI
nH(popManuu, THPOPMAIIMOHHON 0€30acCHOCTH
JMYHOCTH

CHCTEMBI C TapaMeTpOM; IIPUMEHSTh ypaBHEHHUS,
HEPAaBEHCTBA, UX CUCTEMBI Ui PEIlICHUs
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00acTen
HAyKHU U pealbHOM KU3HH;

— YMETh CBOOO/IHO ONIEpUPOBATH MOHATUSMU: JIBUKEHUE,
napaJuleIbHBIN IEPeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, MPeoOpazoBaHKe MO100us,
1o100HbIE (PUTYPBI; YMETh PACIIO3HABATH PaBHbIC U
110/100HbIE (PUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYype; YMETh UCIIOIB30BaTh T€OMETPUUECCKUE
OTHOILIEHHSI, HAXOIUTh TEOMETPUICCKUE BETMIUHBI
(nmuHa, yrou, IIoNalb, 00beM) PH PEIIeHUH 3a1a4 U3
JIPYTUX y9eOHBIX IPEAMETOB U U3 PEATBHON KU3HH

OK 03. IlmanupoBats u
peann30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIbCKYIO
JeSITeNbHOCTD B
npodeccuonanbHO chepe,
MCMOJIb30BaTh 3HAHUSA IO
paBOBOM U (PMHAHCOBOI
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

B o6nactu 1yXxOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUSI:

— c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MOBEICHUS;

— CTIOCOOHOCThH OIIEHUBATh CUTYAIUIO U IPUHUMATD
OCO3HAHHBIC PELICHNS, OPUEHTUPYACH HA MOPAIILHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

— OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE
YCTOHYHBOTO OYyTyIIEro;

— OTBETCTBCHHOC OTHOIICHHUE K CBOUM POAUTEIIAM U
(W1M) IpyruM 4jieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LIEHHOCTEN CEMEMHOMN
YKU3HU B COOTBETCTBHHM C TpaauLMsiMU HapoaoB Poccuu;
OBnazieHne YHUBEPCAIbHBIMU PETYIISITUBHBIMU

— YMETh OIIEPUPOBATH ITOHATUAMHU: pAllOHAIBHEIE,
UppalMoHaIbHbIe, TOKa3aTelbHbIE, CTETICHHBIE,
JorapumMuuecKrue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

— YMETh OIIEpUPOBATH NOHATUSAMHU: MHOTOIPaHHUK,
CeYeHHe MHOTOTPaHHHKA, Ky0, mapaienenune, mpu3ma,
nupamMua, Gurypa u moBEpXHOCTh BpaIllCHHUs, [IHJIUH]IP,
KOHYC, 11ap, cdepa, ceueHus: GUrypsl BpaleHus,
TUIOCKOCTB, Kacaromiasicst cephbl, IINHAPA, KOHYCa,
TUIOMIA/Ib TOBEPXHOCTH MTUPAMUIBI, IPU3MBI, KOHYCA,
MUATUHAPA, TI0MmaIs chepsl, 00beM Ky0a,
MPsIMOYTOJIBHOTO TIapaJuIeNenueia, TUPaMuIbl,
IPU3MBI, ITWIMHJPA, KOHYCA, Iapa; YMEeHUE H300paKaTh




JNEUCTBUAMM:

a) caMOOpraHu3aIus:

— CaMOCTOATEIILHO OCYLIECTBIIATh [TI03HABATEIIBHYIO
JesITebHOCTb, BBIABIIATH IPOOJIEMBI, CTABUTH U
(bopMynHpoBaTh COOCTBEHHBIE 33a4YH B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX
CUTYaLUsX;

— CAMOCTOATEIBHO COCTABIIATH IUIAH PEILIECHUS
POOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYalMsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U ITPOSABICHUIO
LIMPOKOM 3pyIUIINH B pa3HbIX 00JacTsIX 3HaHUH,
IIOCTOSIHHO IMOBBIIIATH CBOW 00pa30BaTeIbHBIN U
KyJIbTYPHBII YPOBEHbD;

0) CaMOKOHTPOJIb:

MCTOJIB30BATh MPUEMBI peIICKCUU TSl OLICHKH
CHUTYyalllH, BBIOOpA BEPHOTO pPEIleHMUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
pELIEHNs IO UX CHUIKEHUIO;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEIO0araomui
Cc(OPMHPOBAHHOCTE:!

BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIICHUE K
JOCTUKEHUIO LIEJIU U YCIIEXY, ONTUMU3M,
WHUIMATUBHOCTb, YMEHHUE 1IEHCTBOBATh, HCXOIS U3
CBOUX BO3MOXKHOCTEH;

— SMIIaTUH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE JPYTHUX, YUYUTHIBATh €TI0 MpU
OCYIIECTBIEHUN KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHMUIO;

— COLMAIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTD
BBICTPAauBaTh OTHOIIEHUS C IPYTUMHU JIIOJIbMH,
3a00TUTbCS, IPOSBISITH HHTEPEC U pa3peliaTh

MHOTOTPaHHUKH U MIOBEPXHOCTH BPAIIECHHUS, UX CEUECHHUS
OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB; YMETh PACIIO3HABATh CHMMETPHIO
B [IPOCTPAHCTBE; YMETh pPaclo3HaBaTh MPaBUIIbHbIC
MHOTOT'paHHHKH;

— YMETb ONEepUPOBATH MOHITUIMHU: MPAMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATBI TOUKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YHUCII0; HAXOIUTh C MOMOIIBIO0 U3YYEHHBIX
(opMyJ1 KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXy IBYMsI TOUKaMU




KOH(JIUKTEHI

OK 04. DddexTruBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHIe

TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIe0BATEIbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;
OBnazneHnue yHUBEpCAIbHBIMU KOMMYHHUKATHUBHBIMU
JCHCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTh:

— MIOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA
KOMaHJHOW ¥ UHIMBUYaJIbHOU pabOThI;

— IPUHUMATH 1[I COBMECTHOU JIEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPJAUHUPOBATH JCHCTBUS 110 €€
JOCTYDKCHHIO: COCTABIAThH IUIAH JICHCTBHIA,
pacnpenenaTb pojau ¢ y4eTOM MHEHUN y4aCTHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

— KOOPJAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX
peanbHOT0, BUPTYAJIBLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCICTBUS;

— OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSX, IPOSBIISATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.
OBnazieHue yHUBEPCAIIbHBIMU PETYJISATUBHBIMU
JEACTBUSAMMU:

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

— IPUHUMATh MOTHBBI 1 apTYMEHTHI APYTHUX JIOJIEH TTPU
aHaJIM3€e Pe3yJbTaTOB JIEATEIbHOCTH;

— IPU3HABaTh CBOE MPABO U MIPABO JIPYTHUX JIFOACH Ha
OIIIMOKH,

— pa3BHUBaTh CIIOCOOHOCTH IIOHUMATh MHP C TTO3UIIUN
JPYroro 4enoBeKa

— YMETb OIIEpUPOBATh MOHATUAMU: CIyYalHbIM ONBIT U
CllydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYUCIATh BEPOATHOCTD C UCIOJIb30BAHUEM
rpaduUecKux METOO0B; IPUMEHATH (DOPMYJIIBI CIIOKEHUS
U YMHOXKEHMSI BEPOATHOCTEH, KOMOMHATOpHBIE (DAKThI U
(bopMyJIBI IPU pEIIeHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYMHAMU; YMEHHE MTPUBOJAUTE TIPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSX;

— YMeTb CBOOO/IHO ONEpUPOBATh NOHATUSIMU: CTEIIEHb C
LIEJIBIM TI0Ka3aTesieM, KOpEHb HaTypaJIbHOM CTEIIEHH,
CTEIEHb C PallMOHAJILHBIM [10Ka3aTelIeM, CTEEHb C
JIEHCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKA3aTEeNEM,
Jorapudm 4ucia, CHHYC, KOCUHYC U TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

— YMeTb CBOOO/IHO ONIEpUPOBATh MOHATUSAMU: rpaduk
¢byHKIMHM, oOpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
JTUHeWHas QyHKIUUs, KBaJApaTuyHas QyHKIM, CTeIIeHHAs
(GYHKIUS C LIETBIM [T0Ka3aTeleM, TPUTOHOMETPUUECKHE
¢byHK1IMH, 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH,
NoKasarenbHasl U jJorapupmuyeckas GyHKIUN; YMETh
CTPOUTH TpapKU (YHKIUH, BBIMOIHATE IPEOOPa30BaHUS
rpaukoB QyHKUNI;

— YMETb UCHOJIb30BaTh I'papUKu PYHKIUHI U1 N3ydeHHs
IIPOLIECCOB U 3aBUCUMOCTEH MpHU pEeLICHUH 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH;
BbIpaXkaTh (OpPMyJIaMU 3aBUCUMOCTU MEXIY
BEIMYMHAMU;

— cBOOOJIHO OINEPUPOBATH MOHATUSMU: YETHOCTD
(byHKINH, TEPUOANYHOCTD (PYHKIIUH, OTPAHUYEHHOCTh
(GYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM




¢byHKIMH, HaMOOJIbIIIEe U HAMMEHBIIIee 3HAUCHUS
(GYHKIMU Ha IPOMEXYTKE; YMETh IPOBOIUTD
uccienoBanne QyHKINN;

— YMETb UCHOJIb30BATh CBOWCTBA U rpaMKu (PYHKLUI
JUISl pELLICHUs] YPAaBHEHU, HEPABEHCTB U 3a/1a4 C
napameTpamu; n300pakaThb Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PEIICHUI YPaBHEHU, HEPABEHCTB U UX
CUCTEM




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATIIMHBI

2.1. O0bemM JUCHUNIMHBI ¥ BBl Y4e0HOH padoThI

Buj yyeOHOo# padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPAMMBbI IMCUHUIIIIMHBI 218
B T.U.

1. OcHOBHOE coJiep:KaHNe 180
B T.Y.

TEOPETHIECKOE 00yUeHUE 90
MIPAKTUYECKUE 3aHITUS 90
2. IIpogeccnoHaIbHO OPMEHTHPOBAHHOE COJIePKAHNE 20
(comep:kaHue MPUKJIATHOTO MOTYJIsI)

B T..

TEOPETUUCCKOE OOYUCHHE 10
MIPAKTUYECKUE 3aHITHUS 10
WHIMBUTy JIbHBIN TIPOEKT (71a/HET) HET
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 18




2.2. TemaTuyeCcKkMid IJIAH U COJAEPKAHUE TUCIIUTIIHHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPHUEHTHPOBAHHOE), O0bém | @opmupyembie
pa3iesioB M TeM JIadopaTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB KOMIIeTeHIIUH
1 2 3 4
OCHOBHOe co/Iep;KaHue
Pasnea 1. [loBToOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 16 OK 01, OK 02,
Tema 1.1. Lens u Conep:kaHue y4eOHOI0 MaTepuaJia 4 OK 03, OK 04
3a/1a4u MaTEMaTUKU TeopeTnueckoe o0yueHune 2
IIPY OCBOCHHUH Ilenb 1 3a1a41 MaTeMaTUKX IIPU OCBOCHHUHU CIELIMAIBHOCTH.
CIELIMAJIBHOCTH. bazoBbie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPOPECCHOHATBHON U B IOBCEAHEBHOM JIESITEIHHOCTH.
Yucna v BerYuCIIeHAsT | JleHCTBUSI HaJl TOJIOKUTEIbHBIMU M OTPULIATESIBHBIMH YUCIAMH, C OOBIKHOBCHHBIMH H JCCSTUYHBIMU
JIPOOSMU.
JlelicTBus co cTeneHs MU, GOpMYyJIbl COKPALLIEHHOT'O YMHOXKEHHUS
IIpakTHyeckoe 3aHsATHE 2
Tema 1.2. Coaep:xaHue y4eOHOro MaTepuaJia 4
IIponieHTHBIE Teopernyeckoe o0yueHue 2
BBIYHCIICHUS. [IpocTeie mpoLEHTHL, pa3Hble CIOCOOBI UX BblunciaeHUs. JInHelHble, KBagpaTHbIE, JPOOHO-INHENHHbIE
YPaBHEHUs U HEPABEHCTBA
IIpakTHyeckoe 3aHATHE 2
Tewma 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 M0OOYJIs)
[IpoueHTHBIE Cojaeprxanue yueOHOro MaTepuasia 4
BBIUHCJICHUSI B Teopernueckoe o0yuenune 2
npoteccHOHaTbHBIX ITpocThle U ciiokHbIe TPOLEHTHI. [Ipo1ieHTHBIE BHIYUCICHUS B MPO(ECcCHOHANBHBIX 3aa4ax
3aiaqax IIpakTHYecKoe 3aHATHE 2
Tema 1.4. YpaBuenus | CoaepkaHue y4eOHOro MaTepuasa 4
1 HEPaBEHCTBA TeopeTnueckoe odyueHue 2
Brruucnenus u npeobpa3oBaHus. YpaBHEHUs] M HEPaBeHCTBA. ['eoMeTpHsl Ha MIIOCKOCTH
IIpakTHyeckoe 3aHATHE 2
Paszpnea 2 IlpsiMble M JIOCKOCTH B pocTpadcTBe. KoopAMHATHI M BEKTOPbI B IPOCTPAHCTBE 28
Tema 2.1. OcHoBHble | CoaepkaHue y4eOHOI0 MaTepHaJia 4
TIOHSATHS Teoperuyeckoe o0yueHue 2 OK 01, OK 03,
CTEpEOMETPHH. IIpenmer crepeomeTpuu. OCHOBHBIE MOHATHUS (TOUKA, MpsAMasi, IIIOCKOCTh, IPOCTPAHCTBO). OK 04
Pacnonoxenune OcHoBHbIe akcHOMBI cTepeoMeTpri. [lepecekaroniyecs, napauieabHble U CKPEIMBAIOIINECS

MPpsAMBIX U ILIOCKOCTEH

npsiMble. YT0JI MEXy NPSMBIMU B TpocTpaHcTBe. [lepneHuKyasipHOCTh NpsiMbIX. OCHOBHBIE




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U

IPOCTPAHCTBEHHBIE (PUTYPHI

IIpakTHYecKoe 3aHATHE 2
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJia 4
[TapannensHOCTH Teopernyeckoe o0yueHue 2
OPSAMBIX, IPAMOU U [TapannensHble ipsiMas u mwiockocTb. Onpenenenue. [Ipusnak. CpoiicTsa.
IJIOCKOCTH, [Mapannensuele mockoctu. Onpenenenue. Ilpusnak. CpoiicTaa.
IUIOCKOCTEN Terpasap u ero snementsl. [lapannenenunen u ero aneMeHTsl. CBOMCTBA IPOTUBOMOI0KHBIX

rpaHell u quaroHayied napauienenunena. [loctpoenre OCHOBHBIX CEUECHUM

IIpakTHYecKoe 3aHATHE 2
Tewma 2.3. Coaep:xaHue y4eOHOro MaTepuaJia 4
IlepnenaukynapHocts | TeopeTuueckoe o0yueHue 2
OPSAMBIX, TIPAMOH U [lepnennukynspHble npsimeie. [lapamiensHble npsiMble, EpIEHAUKYIISPHBIE K IUIOCKOCTH. [Ipu3Hak
IIJIOCKOCTH, NEePIEHIUKYISIPHOCTH PSIMOM U IJIOCKOCTH
IJI0CKOCTEN IIpakTHYecKkoe 3aHATHE 2
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
[lepneHquKyIAp U Teopernueckoe o0y4enne 2
HakyoHHas. Teopema | TleprienauKyIsap U HaKJIOHHasA. Teopema o Tpex MePIEeHANKYIIApax. YToI MEKIY MPSIMOM U
0 Tpex IIJIOCKOCTBIO.
NCPIICHANKYIIApax Yroa Mexay miuockocTaMu. IlepnenauKynsipHbIe IIOCKOCTH.

PaccTosiHMs B IPOCTpaHCTBE

IIpakTHyeckoe 3aHATHE 2
Tema 2.5. Coaepxkanue y4eOHOIro MaTepuaJa 4
Koopaunats! n TeopeTnueckoe odyuenue 2
BEKTOPHI B JlexapTOBbI KOOPAMHATHI B TPOCTPaHCTBE. BekTopsl B ipocTpaHcTBe. CI0KEHUE U BBIUNTAHUE
MIPOCTPAHCTBE BEKTOPOB. Y MHOK€HUE BeKTopa Ha yucio. CkanspHoe npousBeaeHue Bektopos. [Ipocreiinine

3a/1a4d B KOOpAMHATaX

IIpakTHyeckoe 3aHATHE 2
Tema 2.6. [Tpsimble u Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20 M0OOYIs)
IIJIOCKOCTH B Coaepxanue y4eOHOro MaTepuaJa 4
MPAKTUYECKUX TeopeTnueckoe ooyueHue 2
3aaqax B3anMHOe pacnonokeHue npsMbIX B IpocTpaHcTBe. [lapanensHoCcTs NpsMON U IIJIOCKOCTH,

MapajuIeTbHOCTh TUIOCKOCTE!, IEPIEHANKYISIPHOCTD TIIOCKOCTEH. Pacmonokenne npsMpIx u
IJIOCKOCTEH B OKpY’KaroleM Mupe (MpUpojie, apXUuTeKType, TEXHUKe). Perenne npakTHKo-
OPHUEHTHPOBAHHBIX 3a/1a4




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
IIpakTHyeckoe 3aHATHE 2
Tema 2.7 Pemenue Conep:kaHue y4eOHOTr0 MaTepuaJia 4
3anad. lIpsmele u TeopeTnueckoe o0yueHune 2
IIJIOCKOCTH, Pacnonoxenue npsMbIx U IJIOCKOCTEN B MpoCcTpaHcTBE. [lepneHuKyasspHOCTh U apaieIbHOCTh
KOOpIMHATHI U IIPSIMBIX U IIOCKOCTEN. /[eKapTOBBI KOOPAMHATEI B IIPOCTPAaHCTBE. BEKTOPHI B IPOCTPaHCTBE.
BEKTOPHI B CnoxeHue ¥ BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha yncio. Koopaunarsl BekTopa
MIPOCTPAHCTBE IIpakTHYeckoe 3aHATHE 2
Pasnea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 24
Tema 3.1. Conep:kanue y4eOHOTr0 MaTepHuaJia 4
Tpuronomerpuueckue | Teopernueckoe o0yueHue 2
GyHKIHM Pannannas mepa yrna. IloBopoT Touku BOKpYT Hauana KoopauHat. Onpezesente CuHyca, KOCUHyca,
MPOM3BOJIBHOTO YIJIA, | TAaHT'€HCA M KOTaHreHca. 3HaKU CUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAaHI€HCa 110 YETBEPTSIM.
qucia 3aBUCUMOCTbh MEXIY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJIHOTO U TOTr'0 K€ yIJia
IIpakTHYecKoe 3aHATHE 2
Tema 3.2. OcHOBHBIE Coaep:xanue yueOHOro MaTepuaJia 4
TpuronoMerpuyeckue | Teopermueckoe o0yueHHe 2
TOXAECTBA Tpuronomerpuueckue ToxaecTBa. [lpeodpazoBanust MpOCTEHIINX TPUTOHOMETPUUECKUX
BbIpakeHHil. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB 0L M — O
IIpakTHYecKoe 3aHATHE 2
Tema 3.3. Coaepxkanue y4eOHOIro MaTepuaJa 4 OK 01, OK 02,
Tpuronomerpudeckue | Teopernyeckoe 00yueHne 2 OK 03, OK 04
Gynxuum, ux OO6nacTh ornpeieNeHUs] © MHOXKECTBO 3HAUE€HUHM TPUrOHOMETpUUYECKUX (GYHKIUH. UETHOCTD,
CBOMCTBA U rpaduku HEUYETHOCTh, MIEPUOAUIHOCTH TPUTOHOMETpHUUecKNX (pyHkIuit. CBoMcTBa U rpaduku PyHKIUN y =
COS X, y = sin X, y = tg X, y = ctg X. C:katue u pacTshkeHue rpa@ukoB TPUTOHOMETPUYECKUX
GyHKIUH.
[TpeoOpa3oBanue rpaKOB TPUTOHOMETPUYECKUX (PYHKLUI
IIpakTHYecKoe 3aHATHE 2
Tema 3.4. O6patHbIe Conep:kanue y4eOHOIro MaTepuaJia 4
Tpuronomerpudeckue | Teopernueckoe o0ydeHue 2
GyHKIN O6patHble TpuronoMerpuyeckue GyHkiuu. Mx cBoiictBa u rpadukH.
IpakTHYecKoe 3aHATHE 2
Tema 3.5. Coaep:xaHue y4eOHOro MaTepuaJia 4
Tpuronomerpuueckue | Teopernueckoe o0yueHue 2




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
YpaBHEHHUS U VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEeHHUE tg X = a, ctg X = a. Pemenue
HEPaBEHCTBA TPUTOHOMETPUYECKNX YPABHEHHI OCHOBHBIX THUIIOB: POCTEHMIINE TPUTOHOMETPUYECKUE YPaBHEHUS,
CBOJAIIUECS K KBaJIPATHBIM, PEIIaEMbIE PA3JI0KEHUEM Ha MHOXKUTEIHU, OAHOPOIHBIE.
[Ipocreiiine TPUrOHOMETPUUYECKHUE HEPABEHCTBA
[IpakTuueckoe 3aHATHE 2
Tema 3.6. Pemienue Conep:kanue y4eOHOTr0 MaTepuaJia 4
3a1a4. OCHOBBI TeopeTnueckoe o0yueHune 2
TPUTOHOMETPUHU. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKEHUHN. PellleHne TpuroHoMeTpu4eckux ypaBHeHU! U
TpuroHOMETPHYECKUE | HEPABCHCTB B TOM YHCJIC C UCIIOIb30BAHUEM CBOWCTB (DYHKIHI
yuxmm IIpakTH4yeckoe 3aHATHE 2
Pasnen 4. [IpousBogHasi u nepBoodpasHasi pyHKIuM 44
Tema 4.1. Ilonsatue Cojaeprxanue yueOHOro MaTepuasia 8
MPOU3BOIHOM. Teopernyeckoe o0yueHue 4
®opmyiel v ipaBuiia | [puparnenue aprymenta. [pupamienne GyHKIun. 3a1a4u, MPUBOISIIKE K MOHSITHIO TPOU3BOTHOM.
auddepeHrpoBaHys Ornpenenenre Nponu3BOJHON. AJITOPUTM OTBICKAHUS TPOU3BOAHON. POPMYIIBI nuddepeHIMpoBaHuS.
[TpaBuna quddepeHpoBanus
IIpakTHYecKoe 3aHATHE 4
Tema 4.2. [lonsatue o | Coaep:xkaHue y4eOHOI0 MaTepHaJia 4
HENpPEPHIBHOCTU TeopeTnueckoe odyueHue 2
¢byHkuuu. Metoz ITonsarue HenpepsiBHOM (yHKIMU. CBOMcTBA HeTIpephIBHOM PyHKIMH. CBA3b MEXKITY
UHTEPBAJIOB HENPEPBIBHOCTHIO U AUPPEPEHINPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM PELICHUS] HEPABEHCTB
METOJIOM MHTEPBAJIOB OK 01, OK 03,
IIpakTHYecKkoe 3aHATHE 2 OK 04
Tema 4.3. Coaep:xxanue yueOHOro MaTepuaJia 4
I'eomeTpuueckuit u Teoperuueckoe o0yueHue 2
(usnuecKuii cMbICT I'eomeTpuueckuil cMbIC MPOU3BOAHON (PYHKIIUH — YTIII0BOM K03((HUIIMEHT KacaTeabHOM K rpaduky
HPOU3BOJHOM (GyHKIUH B TOUKE. YpaBHEHUE KacaTebHOM K rpa@uKy (pyHKIMH. AJITOPUTM COCTaBICHUS
ypaBHEHHMs KacaTeJabHOHU K rpaduky ¢pyHkuuu y=f(x)
IpakTHYecKoe 3aHATHE 2
Tema 4.4. Conep:kanue y4eOHOIro MaTepuaJia 4
MOHOTOHHOCTB Teopernueckoe o0yuenune 2
Gynxuun. Toukn Bo3spacTtanue u yObiBaHHE (YHKIIMH, COOTBETCTBUE BO3pACTAaHUS U YObIBaHUS (DYHKIIMU 3HAKY
JKCTpeMyMa MIPOU3BOIHON. 3a7]aull HA MAKCUMYM U MUHUMYM. AJITOPUTM UCCIIe0BAaHUS (PYHKIIUH U IOCTPOCHHUS

ee rpaduka ¢ moMOIIbI0 MPOU3BOIHOMN




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U

IIpakTHyeckoe 3aHATHE 2
Tema 4.5. Conep:kaHue y4eOHOTr0 MaTepuaJia 4
HccnenoBanue TeopeTnueckoe o0yueHune 2
byHKIMi 1 HccnenoBanue pyHKIMHM HA MOHOTOHHOCTD M ITOCTPOCHHE I'padUKOB
1nocTpoenue rpagukos | [ipakTH4ecKoe 3aHATHE 2
Tema 4.6. Coaeprxanue yueOHOro MaTepuaJia 4
Haubonbuiee u Teoperuyeckoe o0yueHue 2
HaWMEHbIIIEEe HaxoxneHrne HanboIbIIero 1 HaMMEHbIIEro 3HaYeHU (PYHKINH, TOCTpOEeHUE TPAPHUKOB C
3HaYeHUS QyHKIHUH HMCIOJB30BAHMUCM allllapaTa MaTeMaTHYCCKOTO aHaJIn3a

IIpakTHyeckoe 3aHATHE 2
Tema 4.7. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepiricanue nPUKIAOHO20 MOOYJI)
Haxoxnenue Cojaeprxanue yueOHOro MaTepuasia 4
ONTUMAJIBHOTO TeopeTnueckoe odyueHue 2
pcsyJipTara ¢ Haumenbiiee u HanOoublliee 3HaYeHHE PYHKITUN
IIOMOILLIO IIpakTH4ecKoe 3aHATHE 2
IIPOU3BOJIHOM B
MPaKTUYECKUX
3a1auax
Tema 4.8. Coaepxkanue y4eOHOro MaTepuasa 4
[TepBooOpaznas Teopernueckoe o0yueHue 2
¢Gynkuuu. [Ipasuna O3HakoMIIeHHE C IOHATUEM UHTETpaia U nepBoodpaszHoit s dynkuuu y=f(x). Pemenue 3amaq Ha
HaxO0XJeHUs CBSI3b IEPBOOOPA3HOM U €€ IPOU3BOIHON, BBIYMCICHNE IEPBOOOPA3HON A1 TaHHON (DYHKIIUH.
NepBOOOPA3HBIX Tabnuma Gopmyn 11 HaxokAeHUS IepBooOpa3HbIX. V3yueHue npaBusia BHIYUCIECHUS

nepBOOOPa3HOii

IIpakTHyeckoe 3aHATHE 2
Tema 4.9. ITnomane Coaepxkanue y4eOHOIro MaTepuaJa 4
KPUBOJIMHENHOM Teoperuueckoe oGydyenue 2
Tpaneuuu. Popmyna 3ajaun, TPpUBOASAIINE K IOHITHIO ONPEIEICHHOTO UHTErpaja — O BEIYMCICHUH IJI0IA N
Herotona — JleiiOHuna | kpusonuHeitnoi tpanenuu. [ToHsTHE ONPENENEHHOT0 HHTErpaia. [ €OMETPUUECKHII U (PU3HUECKHIA

CMBICI omipeiesienHoro uHrerpana. ®opmyna Herotona — Jleiibnuna.

Pemenue 3a1a4 Ha IPUMEHEHHE WHTErpaia /i BIYMCIEHUS] GU3NYECKUX BEJTUYMH U IUIOMIA el

IpakTHYecKoe 3aHATHE 2
Tema 4.10. Pemuenune Coaeprxanue y4eOHOro MaTepuaJa 4
3anad. [IponsBonHas u | TeopeTnueckoe o0yueHue 2




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
nepBooOpazHas ®opmyiiel 1 npaBuia auddepenunposanus. Mccnenoanue GyHKINI ¢ TOMOIIBIO TPOU3BOJHOM.
dhyHKIIH. Haubonpiiee u HauMeHbIlee 3HaYCHHUS QyHKIIUH.
Brruncnenue nepsooOpasHoii. [IpuMmeHeHne nepBooOpa3Hoit
IIpakTHYecKoe 3aHATHE 2
Pa3znesn S. MHOrOrpaHHMKHM M TeJ1a BpallleHUs 30
Tema 5.1. Tlpusma, Conep:kaHue y4eOHOTr0 MaTepuaJia 8
napasenenunes, kyo, | Teopernueckoe odyueHue 4
pamMua 1 ux [Ipu3ma (HakiIOHHAs, IpsiMas, MpaBUiIbHas) U e€ anemeHTsl. [lapannenenunen. CBoiicTBa
ceueHust npsiMmoyrosibHoro napauienenunena. Ky6. [lupamuna u e€ snementsl. [IpaBunbHas nupamuia
IIpakTHyeckoe 3aHATHE 4
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia 4
I[IpaBunbHBIE TeopeTnueckoe o0yueHue 2
MHOTOTPaHHUKH B [Tnomaap moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiinie KoMOMHAIIMY MHOTOTPaHHUKOB.
KU3HU Brrauciienue 31eMeHTOB IPOCTPaHCTBEHHBIX (puryp (p&€Opa, muaronanu, yrisl). [IpaBunbHbIe
MHOTOTPaHHUKHU
IIpakTHyeckoe 3aHATHE 2
Tema 5.3. Hunmunmp, Coaep:xaHue y4eOHOro MaTepuaJia 4
KOHYC, IIap ¥ UX TeopeTnueckoe ooyueHnue 2
CCUCHUS Hununnp, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO LIMJIMHAPA, IPSIMOTO OK 01. OK 04
KpYroBoro konyca. M3o0paxeHue Ten BpaiieHus Ha miockoctu. [Ipencrasnenue o0 yceu€HHOM ’
KoHyce. CeueHus KOHYyca (TMapajieIbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHUS
LMIMHApPA (IapajyiesIbHO U IepIeHIMKYIIIPHO OCH), ceUeHUsX mapa. Pa3BépTka UIMHIpa U KOHYyCca
IIpakTHyeckoe 3aHATHE 2
Tema 5.4. O0vembl 1 | Coep:kaHue yueOHOro MaTepuaJia 6
IJI0LIa I TeopeTnueckoe odyueHue 2
IIOBEPXHOCTEN TEI O06wem npsimoyroasHOro napamenenunena. Oovem ky6a. O6beMbl IPSIMOI MPU3MBI M LIMJIMHAPA.
O06nembl UpaMu/Ibl 1 KOHYca. O0beM 1mmapa
IIpakTHyeckoe 3aHATHE 4
Tema 5.5. Ilpumepsl Ilpogpeccuonanvrno-opuenmupogannoe cooepicanue (cooeprcanue nPUKIaOHo20 M00ya)
CUMMETpPUH B Coaep:xanue yueOHOIro MaTepuaJia 4
CHEIHATbHOCTH Teopernueckoe o0yuenune 2

[TonsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPaIbHAs, OCEBasl, 3€pKaJIbHAs).
O06o0011eHne npeAcTaBIeHUH 0 IPaBUIBHBIX MHOTOTPaHHUKAX (TETpa’ip, KyO, OKTasap, JoJeKadp,
ukocayap). [Ipumepsl cuMMeTpHii B crielnaaibHOCTH




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U

[IpakTuueckoe 3aHATHE 2

Tema 5.6. Pemienue Conep:kaHue y4eOHOTr0 MaTepuaJia 4

3azad. TeopeTnueckoe o0yueHune 2

MHoOrorpaHHuKy 1 OO6beMbl U IIJIOLIAAU TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAIICHUS

T€Ja BpalICHUs IIpakTHyeckoe 3aHATHE 2

Pasnea 6. Crenenn u kopuu. CreneHHasi, nokaszarejibHasi M Jiorapupmuyeckas QyHKIHMU 34

Tema 6.1. Crennennas | Cogep:xkanue yueOHOro marepuaja 4

ynxus, ee Teopernueckoe o0yueHue 2

CBOWCTBA. [ToHsiTHE KOpHS N-0M CTENEHU U3 IEUCTBUTEIILHOTO yucia. OyHKIUN y = A/x mx cBoiicTBa M

IIpeoGpasoBanue rpaduku. CBoiicTBa KOpHsI n-oii creneHu. [IpeoOpa3oBaHre UpparMoHaIbHBIX BRIPOKCHUN

BBIPQKCHUH c IIpakTHyeckoe 3aHsATHE 2

KOPHSIMH N-0i

CTEIEeHU

Tema 6.2. CBoiicTBa Coaep:xaHue y4eOHOro MaTepuaJia 4

CTETEeHHU C TeopeTnueckoe ooyueHnue 2

palMOHAIBHBIM U [TonsiTHE CTENEHHU ¢ pallMOHAIbHBIM MToKa3aTesieM. CTeneHHble PYHKINHU, X CBOMCTBA U rpaQuKu

JEHCTBUTEIbHBIM IIpakTH4yeckoe 3aHsATHE 2

1OKAa3aTeISIMU

Tema 6.3. Pemienne Coaepxkanue y4eOHOro MaTepuasa 4

MppalMOHATIBHBIX TeopeTnueckoe odyueHue 2 OK 01, OK 02,

yPaBHEHUM PaBHOCUJIBHOCTh HppAIIMOHANBHBIX YPaBHEHUNA. MeToAbl UX pelIeHus OK 03
IMpakTHyeckoe 3aHATHE 2

Tema 6.4. Coaep:xaHue y4eOHOro MaTepuaJia 8

ITokasarenbHas Teopernueckoe o0yuenune 4

byHKIH, ee Cremnenb ¢ MPOU3BOJBHBIM JICUCTBUTEIBHBIM MOKa3aTeaeM. OnpeneneHue moka3aTeIbHOW QyHKITMT

CBOKCTBA. U ee CBOWCTBA. 3HAKOMCTBO C IIPUMEHEHUEM NO0Ka3aTeNbHON (GyHKINU. Penenne nokasarenbHbIX

Iloka3arenbHbIe YPaBHEHHMH METOJIOM YpPaBHUBAHUS IOKA3aTENIEH, METOIOM BBEJECHUS HOBOU IIEPEMEHHOM,

YpaBHCHUS U ($YHKIHMOHATBHO-TpaguuecKUM MeToIoM. PellleHne noka3areabHbIX HEpaBEHCTB

HEpaBEeHCTBA IIpakTHyeckoe 3aHsITHE 4

Tema 6.5. Jlorapupm | Conep:kanue yueOHOro MmaTepuaJia 4

gucna. CBoiicTBa TeopeTnueckoe ooyueHue 2

aorapu(pmon Jlorapudwm uucna. Coiictsa jgorapudmoB. Oneparus JorapuhMUpOBaHUS
IMpakTHyeckoe 3aHATHE 2

Tema 6.6. Coaep:xaHue y4eOHOro MaTepuaJia 4




HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
Jlorapudmuueckas TeopeTnueckoe o0yueHune 2
byHKuus, ee Jlorapudmuueckas GpyHkuus u ee cpoiictsa. IlonsTre norapudgmuueckoro ypasHenus. Onepauus
CBOICTBA. MOTEHIMPOBaHUsA. TpH OCHOBHBIX METO/Ia PEIICHHS JIOTapU(PMUUECKUX yPaBHEHUN:
Jlorapupmuueckue (GYHKIMOHATBHO-TpapUUECKHM, METO/ OTEHLMPOBAHNUS, METO]] BBEIEHUS HOBOM ITEpEMEHHOM.
YpaBHEHU, Jlorapugmuueckie HepaBeHCTBA
HEPABEHCTBA IIpakTHYeckoe 3aHATHE 2
Tema 6.7. Jlorapudmer | Conep:kanue yueOHOro MmaTepuaJia 4
B Iipupoje 1 Texuuke | Teoperumueckoe o0yueHue 2
[Tpumenenue norapudma. Jlorapudpmuueckas cnupaip B npupose. Ee mareMaTnueckue cBoiicTa
[pakTHYECKOE 3aHSITHE 4
Tema 6.8. Pemenue Coaep:xanue yueOHOro MaTepuaJia 2
3afa4. CrenenHasi, CrenenHas, nmokaszarenpHas U Jorapudmuueckas Gpynkuuu. Pemenue ypaBHeHui
OKasaTcJibHasi u IIpakTH4yeckoe 3aHsATHE 2
norapudmugeckas
GyHKIHIH
Pasne 7. DjieMeHTHI TEOPHH BEePOSITHOCTEH M MATEeMATHYECKOH CTATHCTHKH 24
Tema 7.1. CoObITHE, Coaep:xanue yueOHOro MaTepuaJia 6
BEPOATHOCTb cOObITUS. | TeopeTnueckoe o0yueHue 4
Cnoxenue u CoBMecTHBIE U1 HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEpOSITHOCTU CYMMBbI COOBITHH. Y CIIOBHAs
YMHOKEHHUE BEPOSTHOCTh. 3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH NPOU3BEICHUS
BEPOSATHOCTEN coOBITUH
[IpakTHueckoe 3aHATHE 2
Tema 7.2. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOH020 MOOYis)
BeposTHOCTE B Coaepxkanue y4eOHOro MaTepuaJa 4
po(ecCHOHATBHBIX Teopernueckoe o0yuenune 2 OK 02, OK 03
3aiaqax OTHOCHTEIbHAS YaCTOTA COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE ONpeieieHne
BepOoATHOCTH. OlLleHKa BEPOSITHOCTH COOBITHUS
IpakTHYecKoe 3aHATHE 2
Tema 7.3. luckpernas | CogepkaHue y4eOHOIro MaTepuaJa 4
ciyyaiiHag BenuuuHa, | Teopermueckoe o0yueHue 2
3aKOH €€ Bunel cinyuaiiaeix BennuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEJIMYMHBI. 3aKOH
pacnpeneieHus pacupenesneHns TUCKPETHON CIy4YalHON BeIU4HHbL. Ee uncaoBble XapaKTEpUCTUKH
IpakTHYecKoe 3aHATHE 2
Tema 7.4. 3amaun Coaep:xaHue y4eOHOro MaTepuaJia 6




HanmeHoBaHue Copepxxanue yueOHOro MmaTepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bém | Ddopmupyembie
pa3/iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOTYJIb (IPU HAJTHYHMH) 4acoB KOMIIeTEHIIM U
MaTeMaTU4YECKON Teoperuueckoe o0yueHue 4
CTaTUCTHUKH. [lepBuunas 00paboTKa CTATUCTUYECKUX TaHHBIX. UNCIIOBBIE XapaKTEPUCTHKU (CpeaHee
apudMeTHUeCcKOe, MeIMaHa, pa3Max, aucrnepcusi). Padbora ¢ Tabnunamu, rpadukaMu, [uarpaMMamMu
IIpakTHYecKoe 3aHATHE 2
Tema 7.5. Onementsl | CoaepkaHue y4eOHOI0 MaTepuaJia 4 OK 02, OK 03
Teopun BeposTHOcTeH | Teopermyeckoe odyueHue 2
U MaTEMaTHYECKOM Bunapl coObITHH, BEpOSITHOCTD COOBITHIN. CIIOKEHUE M YMHOXKEHHE BepOsITHOCTEH. [luckperHas
CTaTUCTUKH cilyyaiiHas BEJIMYMHA, 3aKOH €€ pacupeeseHus. 3a/1a4l MaTeMaTHYeCKONH CTaTUCTUKH.
IIpakTHYecKoe 3aHATHE 2
IIpomexyTounas arrectanus (IK3amMeH) 18
Bcero: | 218




3. YCJIOBUYS PEAJTIMBAIIMA ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI
3.1. TpeGoBaHusi K MAaTEePHAJILHO-TEXHHYECKOMY O0ecneyeHn 0

Jlns  peanuzauuM  NpPOrpamMMbl  OOIIEOOPA30BATEIBHON  JUCIUILIMHBI
MPEAYCMOTPEHBI CIAEAYIOUIUE CIICIIMAIbHbIC TOMEIICHUS:

Kabunetr MaTeMaTnku, OCHAIIEHHBIN 000PYI0BAHUEM:

54 y4eOHBIX MecT, pabouee MeCTO NpenojaBaress, MYJIbTUMEIUNHBIN
MPOEKTOP, HOYTOYK, HKpaH, MHTEpAaKTHUBHAs JOCKa, y4eOHasl JOCKa, HArJsaHbIC
y4eOHbIe TOCOOUS IO TUCHUILIMHE, TUIaKaThl, AUIAKTUYECKUE CPEeICTBA O0yUCHHUS .

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHOBaHHe AKT IIPEI0CTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 2016 roga, AO «CodrJIaita Tpeita»

[Iporpamma xomnberoTepHOro tectupoBaHust 3HaHUKM MyTestXPro — axr
npenocrasienus npas Ne [T168538 or 01.10.2013

Google Chrome — UnTeprer-6pay3ep. Croboanoe I10 // 6eccpouno

Opera — Uatepuet-6paysep. Crodoanoe I10 // Geccpouno

AdobeAcrobatReader DC — IlIporpamma mpocmotpa daitsioB B (opmare
PDF Cro6oanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBoboanoe 110 // 6eccpouno

HuTanbHbIN 31 C BBIXOJIOM B ceTh MIHTEpHET

30 y4eOHBIX MeCT, 5 HOyTOYKOB C BBIXOJIOM B UHTEPHET

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHoBaHre AKT NpeaoCTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 2016 roga, AO «CodrJIaita Tpeita»

[Iporpamma xomnberoTepHOro TectupoBaHust 3HaHUKM MyTestXPro — axr
npenocraienus npas Ne [T168538 or 01.10.2013

Google Chrome — UnTepuer-6pay3ep. Croboanoe I10 // 6eccpouno

Opera — UnaTepuet-6pay3ep. Crodoanoe I10 // Geccpouno

AdobeAcrobatReader DC — Ilporpamma mpocmotpa (aiiioB B (opmate
PDF Cro6oanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBo6oanoe 110 // 6eccpouno

3.2. UudopmannoHHoe odecnevyeHue peajn3anuu NporpaMmbl

Jist  peanuzanmu  mporpaMMbl  OMOMMOTEUHBIH (OHA 0O0pa3oBaTEILHOM
OpraHW3allid WMEEeT TI€YaTHbhIe W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
nH(OPMAITMOHHBIE PECYPCHI, JJI MCIIONIB30BaHUSA B 00pa30BaTEILHOM TMPOIECCE.
[Ipu dopmupoBanum OubmMOTEYHOTO (HOHAAa O00pa30BATEIBHON OpraHU3aIuei
BBIOMpAETCSI HE MEHEE OJHOTO M3JaHWS W3 TEPEUYHCIICHHBIX HIDKE IMEeYaTHBIX
W3JIaHUK U (WJIH) SJICKTPOHHBIX M3JJaHUH B KA4€CTBE OCHOBHOTO, IIPH 3TOM CITHUCOK,
MOJKET OBITh JIONIOJITHEH HOBBIMHU H3aHUSMHU.

3.2.1. OcHoBHas JUTEpaTypa

boromonos, H. B. Marematuka. Anre6pa u Havana a”Hanu3a. ba3oBbiii
ypoBeHb: 10-11 kmaccel : yueOHUK i cpenHero obmiero obpazoranus / H. B.
boromosioB. — MockBa : WsparensctBo FOpaiit, 2025. — 241 c¢. -



(O6meoOpazoBatenbubiii  1ukia). — ISBN 978-5-534-16084-0. — Tekcr
anekTpoHHblt  //  OOpasoBarenpHas 1iatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568461

boromomnos, H. B. Maremartuka. YrinyOnenusiii ypoBerb. 10-11 kmaccer :
y4eOHUK Juisi cpeaHero obmiero obOpasoBanus / H. B. boromonos, II. W.
Camotinenko. — 5-e u3a., mepepad. u gom. — Mocksa : M3parensctBo FOpaiit, 2025.
— 398 c. — (O6meobpazoBarenbHbIi 1K), — ISBN 978-5-534-16224-0. — Tekcr :
anekTpoHHbI //  OOpazoBarensHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568392

bammakos, M. U., Marematuka : yue6nuk / M. M. bammakoB. — Mockaa :
KuoPyc, 2024. - 394 «c¢. — ISBN 978-5-406-12450-5. — URL:
https://book.ru/book/951555

3.2.2. lonosiHUTEIbLHAS JIUTEpPATYypa

Hopodeena, A. B. Marematuka. COOpHUK 3a1a4 : y4eOHO-NPAKTUUECKOE
nocodue /ISt cpeaHero nmpodeccuonanbHoro oopazosanus / A. B. Jlopodeesa. — 2-
e u3ll. — Mocksa : UznarensctBo FOpaiit, 2025. — 176 c. — (IlpodeccuonanbHoe
oopazoBanme). — ISBN 978-5-534-15556-3. — Tekct : 31meKTpoOHHBIN //
OOGpa3zoBartenbHas matdopma Opaiit [caifT]. — URL:
https://urait.ru/bcode/561191

I3106a, T. C., Maremaruka. [Ipaktukym : yueoHoe nmocooue / T. C. JI3r00a.
— MockBa : Pycatinc, 2024. — 202 c¢. — ISBN 978-5-466-06937-2. — URL.:
https://book.ru/book/954059

Kpemep, H.III. Maremaruka miss KoJUIe/Kel : ydueOHOE IocoOoue s
CPEIHETO npoeccuoHanTbHOTO oOpazoBaHus / H. III. Kpemep,
O. I'. KoncrantunoBa, M. H. ®puaman ; nmon penakiueit H. 111, Kpemepa. — 12-e
u3a., mepepad. m gom. — Mocksa: M3marensctBo IOpaiit, 2024.— 408 c. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-17852-4. — Tekct
anekTpoHHbI //  OOpazoBarenbHas Mmiaargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536272.

3.2.3. UHuTepHeT-pecypesl

1. Bcepoccuiickue wuHTepHeT-oquMmuanel. — URL:  https://online-
olympiad.ru — TekcT: 31eKTPOHHBIA.
2. Enunas xomekuus 1udpoBeiX oOpa3zoBarenbHbIX pecypcoB. — URL:

http://school-collection.edu.ru — TekcT: 37K TPOHHBIH.

3. Uudopmarmonnas cucrema «EqmHoe oKHO nOCTyma K 00pa3oBaTEIbHBIM
pecypcam». — URL: http://window.edu.ru/ — TekcT: 37€KTPOHHBIIA.

4. OtkpeIThIid KOJUTeK. Matemaruka. — URL: https://mathematics.ru / —
TeKcT: 2JIEKTPOHHBIN.

5. IMoBTopum marematuky. — URL: http://www.mathteachers.narod.ru / —
TeKCT: 3JIEeKTPOHHBIM.

6. ChnpaBoyHMK TI0 MaremaTuke Juig  ImKoidbHUKOoB. — URL:
https://www.resolventa.ru/demo/demomath.htm / — TekcT: 3aeKTPOHHBIIA.



/. Cpenmnsas  maremaTuyeckas  uHTepHeT  mkojma. —  URL:
http://www.bymath.net/ — Tekct: a:mekTpOHHBIA.

8. @epepanpubiii  moptanm  «Poccuiickoe oOpazoBanme». — URL:
http://www.edu.ru/ — TekcT: 3IeKTPOHHBIH.

9. ®enepanbHblil IEHTp WH(GOPMAIMOHHO-00pPa30BaTEbHBIX PECYPCOB. —
URL: http://fcior.edu.ru / — TekcT: aneKTpOHHBIHA

10. https://book.ru

11. https://urait.ru



4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KOoHTposlb ¥ OLIEHKa pacKpbIBAalOTCS 4YE€pe3 YCBOEHHBIC

3HaHUA H

npuoOpeTEeHHBIE CTy/IEHTAaMH YMEHHs, HallpaBlieHHbIe HAa (pOopMHUpOBaHHE OOIIUX U
po(hecCHOHATBFHBIX KOMITIETEHIIUH.

Koa 1 HaumMeHOBaHHe Paznen/Tema THI OLlEeHOYHBIX
(GopMupyeMbIX KOMIIETeH NI MepONPUSITUS
OK 01. Beibupats criocoOsI P1,Tema 1.1, 1.2, 1.3 [1-0/c? 1.4. | TectupoBanue

peleHus 3a1a4
poEeCCHOHAIBHON e TEIHHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTCKCTaM

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3,3.4,3.5,3.6
P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10

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

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

VYcrHblii onpoc
KonrponsHas pabora
Brinonnenue 3aganuit
Ha SK3aMeHe

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIIHN
uHpopmanuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHH ]ISl BBITOJTHEHUS
3a/1a4 npoQeccuoHaIbHON
JIESITCIIBHOCTH

P1,Temal.1,1.2, 1.3 II-o0/c, 1.4.

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

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

TecTtupoBanue
YcTHbI onpoc
KonrponsHas pabora
Beinosinenue 3ananuii
Ha DK3aMEHe

OK 03. ITmanupoBars n
peann30BhIBATh COOCTBEHHOE
npodeccCHOHATbHOE U TMYHOCTHOE
pa3BUTHE, TPEANPUHIMATEIHCKYIO
NeSITebHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHMS MO
(uHaHCOBON T'PaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYaLUSIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.
P2 Tems 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
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7I1-o/c, 4.8, 4.9,4.10

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 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
KonrtponsHas pabora
Brimonnenue 3aganuii
Ha DK3aMeHe

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATH U pabOTaTh B
KOJJIEKTHBE U KOMaH]Ie

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

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-o/c, 4.8, 4.9, 4.10

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

TectupoBanue
YcTHBII onpoc
KonrponsHas pabora
BrimosHenue 3amanuit
Ha DK3aMeHe
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