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Pabouas nporpamma 1o o61eo0Opa3zoBaTesIbHON qucHUILUIMHE « MaTeMaTHKa
pazpaboTaHa B COOTBETCTBUU  C  (eaepaJbHBIM  TOCYAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOPECCHOHATBHOTO 00pa30BaHUs IO
cnequanbHocTh 54.02.01 Jlm3aitH (Mo oTpacisiM), YTBEPKIAEHHBIM IPUKA30M
MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoii ®enepanuum Ne 308 or
05.05.2022, npukazom MwunoOpuayku Poccumm ot 17.05.2012 Ne 413 «O6
yTBEpXKACHUH (eAepatbHOrO TOCYAapCTBEHHOTO 00pa30BaTebHOTO CPEIHEro
oO1ero oopazoBanusy», mpukazom Munmnpocsemienus Poccun ot 18.05.2023 Ne 371
«O0 yTBepxaAeHUU (peepanbHOM 00pa30BaTeIbHON MIPOrPaMMbl CPETHETO 0OIIEro
o0pa3oBaHUs.

CocraButenn: benobokosa F0.A. — npenonasatens CI1O

Penenszent: Cytopmuna E.Il. — mpenonaBatens BbICHIeH KBadu(UKAIIMOHHON
KaTeropuu ['ocynapcTBeHHOTO OIOXKETHOTO po(eCcCUOHATEHOTO
o0pa3oBaTeIbLHOrO yupexaeHus ropoaa MockBbl «MOCKOBCKUN — KOJUIEIK
yOpaBJICHHUs, TOCTMHMUYHOTO Ou3Heca ¥ HUHPOPMAIMOHHBIX  TEXHOJOTUU
«{apuupbiHO»

PabGouass mporpaMma IHUCHMIUIMHBI pPaccMOTpeHa W OJI0OpeHa Ha 3aceaHuu
PEeIMETHO-IIUKIIOBOM KOMMCCHUU 00111600pa30BaTEIbHBIX JTVCLUTLIAH

MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOTro HHCTHTYTa ([IpoToko
Ne 10 ot 22 mas 2025 1.).
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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEfI INPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU ITUCHHUITJIMHBI
b/1.07 MaremaTtuka

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

O61meo6pazoBaTenbHas JTUCITUTUTHA «MatremaTuka» SIBIIICTCS
00s3aTeNIbHOW ~ YacThio  0OIIe00pa30BaTENbHOTO  IMKIAa  00pa30oBaTeIbHOM
nporpammbl CITIO B cooTBerctBuu ¢ ®I'OC no cnemmansHocTy 54.02.01 JIu3aiin
(o oTpacism).

1.2. Hean u njiIaHMpyeMble pe3yabTAaThbl 0CBOEHHS IMCUMILINHBI:

1.2.1. Hesan 00meo0pa3zoBaTe bHOM TUCHUIIINHBI

Conepxanue IpOrpaMMBbl 0011e00pazoBaTeIbHON JACIIUTUINHBI
«MaremaTiKa» HampaBlIeHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ H3yYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c¢ yderoM npodeccuoHaIbHON
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOCHHMSI 001Ie00pa3oBaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon n HauMeHnoBanmne
popmupyembIx
KOMIIeTeHI M

l'[.na}mpyeMbIe Pe3yJdbTaThbl

Oo0mue

JucuuIIMHAPHbIE (MpeAMeTHbIE)!

OK 01. Beibupats criocoObt
peuieHus 3a1a4
npodecCuOHATBHON
JESTEIIbHOCTH MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

B yactu Tpy10BOro BOCIUTaHHUS:

— TOTOBHOCTb K TPYAY, OCO3HAHUE [ICHHOCTH
MacTepcTBa, TPY10JI100ue;

— TOTOBHOCTh K aKTUBHOM JIEATEIIBHOCTH
TEXHOJOTMYECKON U COIMAIIbHOIN HAMpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITENbHOCTD;

— MHTEPEC K Pa3IUIHBIM cepam npodheccHoHaITbHOMI
NESITEIbHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

— CaMOCTOSITENLHO (POPMYIHPOBATH U AKTYaIU3UPOBATH
po0JieMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBAHUS JJII CPABHECHHSI, KITACCU(PUKAIINN U
00001IeHHS;

— OIPENETATH 1NN ACSITeILHOCTH, 3a7aBaTh MAPaMETPhI
U KPUTEPUU UX JOCTUKCHHUS,

— BBISIBJIITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpUBaEMBbIX SBJICHUSX;

— BHOCHTH KOPPEKTHBHI B JICATCILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB IENISIM, OIICHUBATH PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

— pa3BUBATh KPEAaTUBHOE MBIIIUICHUE TIPU PEIICHUU
JKU3HEHHBIX TTPOOJIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

— BJIQIETh METO/IaMU J10Ka3aTeIbCTB, AJIFTOPUTMAMHU
peleHus 3a1a4; yMeHue popMyInpoBaTh ONpeAeICHHS,
aKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH
JI0Ka3aTeNIbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/ay;

— YMETb ONEepUPOBATh MOHATUSAMU: CTEIIEHb YHCIIA,
jorapu(m yuciia; yMEHHE BbIIOJIHATH BBIUMCIICHHUE
3Ha4YeHUH U IpeoOpa30BaHUs BBIPAKEHUM CO CTENEHAMU
U sorapupmamu, mpeodpa3oBaHus IpoOHO-
paLlMOHATIBHBIX BBIPAXKEHUH;

— YMETh OIEpUPOBATh NOHATUSIMMU: PAllMOHAIbHbIE,
UppalroHaIbHbIE, T0OKa3aTeIbHbIC, CTEIIEHHBIE,
jaorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, X CUCTEMBI;

— YMETh OTIEPUPOBATH MOHATUSMU: (PYHKITHS,
HenpepbIBHAsA (QYHKIMS, TPOU3BOIHASL, IEpBOOOpa3Has,
oTpezieNIeHHbIM NHTErpall; yMEHHE HaXOIUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKLNH, HCIIOIB3YS
CIPaBOYHbBIE MaTEpHaJIbl; UCCIEA0BATH B TPOCTEHIINX
cirydasix (PyHKIIMM HA MOHOTOHHOCTb, HAXOUTh
HauOOoJbIINE U HAUMEHbIINE 3HaUeHUs (PYHKUNT;
CTPOUTH TPapUKH MHOTOUIEHOB C UCIIOJIb30BaHUEM
anmnapara MaTeMaTUYecKOro aHajau3a; IPUMEHATh
MIPOU3BOIHYIO IPU PELIECHUH 3a/1a4 Ha JBUKECHHUE;
pelaTh NpakTUKO-OPUEHTHPOBAHHBIE 33/1a4U Ha
HauOoJIbIINE U HAMMEHBIIINE 3HAYCHHS, HA HaX0XKJICHHE
MIyTH, CKOPOCTH U YCKOPEHUS;

— YMETb ONEepPUPOBATh NOHATHAMHU: pallMOHATIbHAS
GdyHKIMS, OKa3aTeapHas QyHKIUS, cTeneHHas QyHKIuS,

! IucuunnmnapHeie (IpeIMETHBIE) PE3YJILTATH YKA3hIBAKOTCA B COOTBETCTBHM C MX MOJHBIM nepednem Bo ®TOC COO ot 12.08.2022 Ne 732 ayist 6a30B0T0, yriiyOIEHHOTO YPOBHS




— BJIJIETh HABBIKAMH Y4eOHO-HCCIIE0BATENBCKOM U
MPOCKTHOH JIEATEIbHOCTH, HABBIKAMHU PAa3pEIICHUS
npo0Jem;

— BBISIBJISITh IPUYUHHO-CJICICTBECHHBIC CBS3H U
AKTYAJIM3UPOBATH 3a/1a1y, BbIABHUI'ATh TUIIOTE3Y €€
peIIeHHS], HAXOIUTh apTyMEHTBI JJIs JIOKA3aTeNIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU
pelIcHHS;

— aHaJIM3UPOBATh INOJYUYCHHBIC B XOJ€C PCIICHUA 3aJa4n
pe3yJbTaThl, KPUTUYCCKH OIICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

— YMCTb IICPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATECIILHOCTH;

— YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX
NPEMETHBIX 00JIACTeH;

— BBIJIBUT'ATb HOBBIC UJICH, ITPCAJIaraTb OpUrnHaJIbHLBIC
MOJIXO/IBI U PELICHUS;

U CIIOCOOHOCTH MX MCTIOJIh30BAHUS B TIO3HABATEILHOM U
COILIMANILHOM MPaKTUKE

norapudmuueckas QyHKIUs, TPHTOHOMETPHUYECKHIE
(dbyHKIMKM, 00paTHBIC (GYHKIMH; YMEHHE CTPOUTH
rpaduKy U3y4eHHbIX (YHKIUH, UCIIOIB30BATh TPaPUKH
IpU U3yYEHUH IPOLIECCOB U 3aBUCUMOCTEH, Ipn
pelIeHNH 33124 U3 APYTHX YUeOHBIX MPEIMETOB U 3a/1a4
U3 peabHOM KHU3HU; BBIPAXaTh GopMyIaMu
3aBHCUMOCTH MEX/y BeJTUUYNHAMH;

— YMETb pelaTh TEKCTOBbIE 33JJa4l Pa3HbIX TUIIOB (B TOM
Yrcyie Ha MPOLIEHTHI, TOJIN U YaCTH, Ha IBWKCHHE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a7a4H U3
00JIacCTH yIpaBJICHUS JIUIHBIMA U CEMEHHBIMU
(uHaHCaMU); COCTABIISITh BEIPAXKEHUS, YpaBHEHMUS,
HEpaBEHCTBA ¥ X CUCTEMBI 110 YCIOBHUIO 3aa4H,
UCCIIe10BaTh MOJYyYEHHOE PEIleHHE U OLEHUBATh
IPaBOI0I00HOCTh PE3yJIbTATOB;

— YMETb ONEpPUPOBATh NOHATUSAMU: CpEeIHEE
apudMeTnyecKoe, MeIrnaHa, HanboIbIlIee U HAUMEHbIIIEE
3Ha4YeHHUs1, pa3Max, AUCIEPCHsi, CTaHIapTHOE OTKJIIOHEHUE
YHCIIOBOTO Ha0Opa; yMEHHE U3BJICKATh,
UHTEPIPETUPOBATH MH(POPMAIHIO, TPEJICTABICHHYIO B
TaOJMIIax, HA IUarpamMMax, rpaduKax, OTpaKaroIIyro
CBOMWCTBA peasibHBIX MPOLECCOB U SBJICHUM;
MPECTABIATh HH()OPMAIHIO C TIOMOIIBIO TAOJIHUI 1
JarpaMM; UCCIe10BaTh CTATUCTUUECKUE JaHHbIE, B TOM
qrcIe ¢ IPUMEHEHNEM rpapuIecKix METO/IOB U
AJIEKTPOHHBIX CPEJICTB;

— YMETPh OTIEPUPOBATH MOHATUSIMHE: CITyYalHBINA OTBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOT'O COOBITHS;
YMEHHUE BBIYHCISITh BEPOSTHOCTH C UCTIONB30BaHUEM
rpau4ecKuX METO/I0B; IPUMEHATH (POPMYJIBI CIOKEHUS
Y YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (DaKThI U
(hopMyJIBI IPU PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU




BEJIMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

— YMETb ONEPUPOBATH MOHATUSIMU: TOUKA, IPSIMasi,
IJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTO,
CKpEIIMBAIOIINECS MPSIMBIC, MAPAIICIBHOCTh U
MEePIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yro
MEXKTy TPSIMBIMU, YT'OJI MEXTY MPSAMOU U TIIIOCKOCTBIO,
YTOJI MEX]y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0
IIJIOCKOCTH, PACCTOSHUE MEXY MPSIMbIMHU, PACCTOSIHUE
MEXIY MJIOCKOCTSIMU; YMEHHUE UCIIOIH30BATh MIPH
pEIICHUH 3a]1a4 U3y4YCHHBIC (DaKThl U TEOPEMBI
MJIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpY>KaloIlero Mupa;

— YMETh ONEpUPOBATh MOHATUSIMU: MHOTOTPaHHUK,
CEYCHHE MHOTOTpaHHHUKA, KyO, Mapauieenumne/], nprusma,
nupamua, Gurypa u MOBEPXHOCTh BPAIICHHUS, [IMIIUH]IP,
KOHYC, 11ap, cepa, ceueHus: GUrypsl BpalieHus,
MJIOCKOCTh, Kacaromascsi cepsl, MUINHAPA, KOHYyCa,
IJIOIIAb TOBEPXHOCTU MUPaMUbl, TPU3MBbI, KOHYCA,
HUITUHIPA, TT0Iaas cheprl, 00beM Kyoa,
NPsIMOYTOJIBHOTO MapalieNenuiena, TMpaMuiIbl,
MIPU3MBI, TWINHIPA, KOHYCa, [Iapa; YMEHHe n300paxaTh
MHOTOIPAHHUKHU U TOBEPXHOCTHU BpPAIICHUS, UX CEUEHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MPaBUIIbHBIE MHOTOTPAHHUKH;

YMETh OTIEPUPOBATH MOHSATHUSMH: IBIXKCHHE B
MPOCTPAHCTBE, T0/I00HKIE (PUTYPBI B TPOCTPAHCTBE;
HCMOJIb30BATh OTHOIICHHE TUIOIIAJIEH TOBEPXHOCTEN 1
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUHU 33]1aY;




— YMETb BBIUUCIATh T€OMETPUUECKUE BETUUUHBI (JIIMHA,
yTOJI, TUIOMIA/lb, 00BEM, IJIOLIA/Ab TIOBEPXHOCTH),
UCTOJIb3Ys U3yUeHHBIE (POPMYIIBI U METO/IBI,

— YMETh ONIEpUPOBATh NOHATUAMU: MIPSIMOYTOIbHAS
CUCTEMA KOOPJIUHAT, KOOPAUHATBI TOUKU, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEJICHUE, YTOJI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpA Ha YMCJIO; HAXOJUTh C TOMOILBIO U3YYEHHBIX
(hopMyJ KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEXAY JBYMSI TOUKaMU;

-yMeThb BbIOMpaTh MOAXOAAIIUN U3yUEHHBIH METOJT AJIs
pelleHus 3aJa4u, paclio3HaBaTh MaTeMaTuyeckue (haKkThl
Y MaTeMaTUYECKUE MOJIENIN B IPUPOAHBIX U
OOIIECTBEHHBIX ABIICHUSX, B UCKYCCTBE; YMEHUE
IPUBOJIUTH PUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHIICKON M1 MUPOBOM MaTEMaTUYECKON HAyKH

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHN3a U
UMHTEpIIpeTaluy HHHOpMaIuH,
U UTHPOpPMAIMOHHBIE
TEXHOJIOTHH JJIsI BBITOJIHEHUS
3a/1a4 poeCcCHOHATTEHON
JeSITebHOCTH

B oGnacTu ieHHOCTH HAYYHOTO TIO3HAHUS:

— c(OpMUPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha
Jiajore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 M€CTa B MOJIUKYJIbTYPHOM MUDPE;

— COBEPILICHCTBOBAHUE SI3bIKOBOW U YNTATEIIbCKOM
KYJBTYPbI KaK CpPEJICTBAa B3aUMOJICHCTBUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDA,

— OCO3HAHUE LEHHOCTH HAYYHOU ESITeIbHOCTH,
TOTOBHOCTb OCYIIIECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENbCKYIO ACSITENbHOCTh UHAUBUAYAIBHO U B
TpyIIIe.

OBnasieHre YHUBEPCATbHBIMU YUYECOHBIMU
MO3HABATEILHBIMU ACHCTBUSIMU:

B) paboTta ¢ uadopmarmei:

— YMETh OTIePUPOBATH MOHATHSAMHU: PallMOHATIbHAS
(GyHKIMA, TOKa3aTenbHas GYHKIUS, CTeNeHHas QyHKIMA,
norapudmuueckas GyHKIUS, TPUTOHOMETPUUECKHE
¢byHKuMH, 0OpaTHBIE (PYHKIMH; YMEHUE CTPOUTH
rpaduKu U3y4yeHHBIX QYHKIHMH, HCIIOJIB30BaTh TpaduKu
IpY U3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, pH
pelIeHNH 33129 U3 APYTHX YIEOHBIX MPEIMETOB U 3a/1a4
U3 peanbHOM XKU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXJy BeTUUNHAMH;

— YMETb ONEepPUPOBATh MOHATUSIMH: TOKIECTBO,
TOXJIECTBEHHOE ITPpeo0pa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHH U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
panMoHalbHble, HppAIlOHAIbHBIE, I0KA3aTEeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPHUECKHE
YpaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI; YMETh pelaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C TOMOIIBIO




— BJIAJICTh HABBIKAMU ITOJIYUCHUA I/IH(i)OpMaL[I/II/I us3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO
OCYLIECTBJISATh IOUCK, aHAIN3, CHCTEMATU3aLUIO U
UHTEpIpeTalnio HHPOPMALIUU Pa3IMUHBIX BUJIOB U
dbopM TpeCTaBICHNUS;

— cOo3J]aBaTh TEKCTHI B pa3IMYHbIX (popMaTax ¢ yueToM
Ha3zHaueHUs MH(OPMAIINHU U 1IETICBON ayAUTOPHUH,
BbIOMpAsk ONITUMAIbHYIO (POpMY IIPEJCTABICHUS U
BU3yaJIM3alluu,

— OLIEHUBATh JOCTOBEPHOCTD, JIESTUTUMHOCTb
UH(OPMaIINH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THUYECKUM HOpMaM;

— HCIIOJIb30BAaTh CPEACTBA HH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEeLIEHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3aj1au ¢ coOII0IeHueM TpeOOBaHUI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
HPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOMN
0€30I1aCHOCTH;

— BJIaJIETh HAaBBIKAMU PACIIO3HABAHUS U 3aLIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH

Pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHHsI, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHSATh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 pa3InyHbIX obsacTeit
HayKH U peaJlbHOU KU3HY;

— yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMU: JBUKCHUE,
napajieNIbHbINA NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHUE MOA00uS,
1oJ00HBIE (PUTYPBI; YMETh paclio3HABATh PaBHBIE U
1o/100HbIE PUTYPBI, B TOM YUCIIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKTYpe; YMETh HCIIOJIb30BaTh TEOMETPHUCCKUE
OTHOIICHUS, HAXOAUTh TEOMETPUYECKUE BEITUYUHBI
(mmuHa, yrou, Tioniaab, 00beM) IIPH PEIICHUN 331a49 U3
JIPYTUX YYEOHBIX MMPEAMETOB U U3 PEabHON KU3HH

OK 03. Ilnanuposats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IPeANPUHAMATEICKYIO
JIeSITeIbHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
(uHAHCOBON TPAaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYAIHsIX

B o0sacti 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

— chopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
THYECKOTO TIOBE/ICHHUS;

— CIIOCOOHOCTbH OIICHUBATh CUTYAIIUIO U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA MOPAIIBHO-
HPaBCTBEHHbBIC HOPMBI U [ICHHOCTH;

— OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE
YCTOWYMBOTO OyayIIETo;

— OTBETCTBCHHOC OTHOIICHHUE K CBOUM POAUTEIIAM U
(WIK) APYTUM 4ICHAM CEMbH, CO3/IaHUI0 CEMbU Ha

— YMETB OIIEpUPOBATH ITOHATUSIMU: pAllMOHAIIBHEIE,
UppalMoHaIbHbIe, TOKa3aTelbHbIEe, CTENICHHBIE,
aorapuMuyecKre, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

— YMETh OIIEPUPOBATH NOHATUSIMU: MHOTOI'PAHHUK,
cedeHre MHOTOTPaHHHKA, Ky0, mapaienenumne], Ipu3ma,
nupamuia, Gurypa v HoBepXHOCTh BpallleHus, IHIHHID,
KOHYC, map, cepa, ceueHus: GUrypsl BpalieHus,
TUTOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa,
IJIOMIA/Ib IOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA,
HUJIUHIPA, TT0MA b cheprl, 00beM Ky0a,




OCHOBE OCO3HAHHOTI'O MPUHATUA LICHHOCTEN CEMENHOMN
JKU3HHU B COOTBETCTBUM C TpaaulUsAMH HapoaoB Poccuu;
OBnazneHne yHUBEPCAIbHBIMU PETYJISATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

— CaMOCTOATENIbHO OCYLIECTBIIATh [T03HABATEIIbHYIO
JeSITebHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH U
dbopMynrupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNIbHON 1€ATEIbHOCTH U JKU3HEHHBIX
CUTyalusX;

— CaMOCTOATENIBHO COCTABIIATH IUIAH PELICHUS
POOJIEMBI C YU€TOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

— J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

CHOCOOCTBOBATH (JOPMHUPOBAHUIO U MPOSBICHHUIO
HIMPOKOM SPYIUIIMH B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30oBaTeNbHbIN 1
KYJbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI pe(IIEKCUH [T OLIEHKH
CUTYyalllH, BEIOOpa BEPHOT'O PELICHMUS;

— YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH
peLIeHUs 110 UX CHIKEHUIO;

B) SMOLIMOHAJILHBIN MHTEIJIEKT, PENoIararoIni
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIUH, BKIKOYAIOIIEH CTPEMIIEHUE K
JOCTHKEHUIO 11eJIU U YCIIeXY, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHHUE JIEHICTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

— 3MIIATHH, BKIIIOYAIOLIEH ciocOOHOCTh MOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTHIBATh €r0 Mpu
OCYILIECTBJICHUH KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

MPSIMOYTOJIbHOTO NapaJuleenuIe1a, TUPaMUIbL,
IPU3MBL, IUIMHPA, KOHYCA, 1apa; yMEHHe U300pakaTh
MHOT'OTPaHHUKHU U IIOBEPXHOCTH BPAIIECHUS, UX CEUECHMUSI
OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATh CUMMETPUIO
B IIPOCTPAHCTBE; YMETh PaclO3HABATh IPaBUIIbHbBIC
MHOT'OT'paHHUKU;

— YMETh ONEepUPOBATH MOHATUSIMHU: MIPSIMOYTOIbHAS
CUCTEMa KOOPJUHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOPAMHATHI BEKTOPa, CKAIIPHOE MPOU3BEACHUE, YTOI
MEX]ly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YHCIIO; HAXOTUTH C MOMOIIBIO0 U3YYESHHBIX
(hopMyJ KOOPIAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEX]y IByMsI TOUKaMU




— COLIMAJBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH
BBICTPANWBAaTh OTHOUICHUS C IPYTUMHU JIFOIbMH,
3a00THUTHCSI, IPOSIBIISATH UHTEPEC M pa3peliaTh
KOH(JIUKTBI

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTtatb B KOJUIEKTUBE U
KOMaH/Ie

TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-HCCIIE0BATENBCKOM,
MIPOEKTHOM M COLMATIBLHOM ESTEIbHOCTH;
OBnaneHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
NEeNCTBUSIMU:

0) cOBMECTHasl ICSITEIIbHOCTD:

— IIOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

— IPUHUMATh L€ COBMECTHOM JI€ATEIBbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICHCTBHS 1O €€
JOCTH>KEHUIO: COCTAaBJIATH IUJIaH I€UCTBU,
pacnpenenaTs pojv ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3yJIbTaThl COBMECTHOU paboTHI;

— KOOPJIMHUPOBATH U BBHITIOJIHATH pa0OTY B YCIOBUSIX
peabHOTO, BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

— OCYLIECTBIIATh NO3UTUBHOE CTPATErNYECKOE
MOBEJICHUE B PA3JITUYHBIX CUTYAIMSIX, TPOSIBISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.
OBnazieHne yHUBEPCATbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

— IPUHUMATh MOTHUBBI M ApTYMEHTBI JPYTUX JIIOJIeH MpU
aHaJIN3€ PE3yIbTAaTOB IEATEIBHOCTH;

— IPU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIOJEH Ha
OIINOKH,

— pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MMO3UILIUU
JIPYroro 4egoBeKa

— YMETh OIIEpUPOBATh NOHATUAMU: CIIyYalHbIN OIBIT U
cilyyaiiHoe cOOBbITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS;
YMETb BBIYMCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpadu4ecKux METOJI0B; IPUMEHATh (POPMYJIbI CIIOXKEHUS
¥ YMHOXXCHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(hopMyJIbl IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJINYMHAMU; YMEHHE IPUBOIUTH IIPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

— YMeTb CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENEHD C
LIeJIBIM [IOKa3aTesieM, KOpeHb HaTypallbHOW CTEIeHH,
CTENEHb C PallMOHAIbHBIM I10Ka3aTeNIeM, CTENIEHb C
JIeMCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTelNeM,
jorapudm ymucia, CHHyC, KOCUHYC ¥ TaHI'€HC
IIPOU3BOJIBHOTO YHUCIIA;

— YMeTb CBOOOIHO ONEPUPOBATh MOHATUSAMU: TpaduK
¢byHkuMu, obpaTHas QYHKIMS, KOMIIO3UIUS (PYHKIHUH,
AuHeWHas QyHKuMs, KBaJpaTuyHas QyHKIUS, CTEIEHHAs
(GYyHKIMSA ¢ LIEeTBbIM 0Ka3aTesleM, TPUTOHOMETPHUYECKHUE
(GbyHKIIMU, 00paTHBIE TPUTOHOMETpUUECKHE (YHKIUH,
nokaszaTesbHas u Jjorapudmudeckas GyHKIMHI; YMETh
CTpOUTH rpa@uKu GYHKIMHI, BHIIOIHATH MpeoOpa3zoBaHus
rpaduKoB QyHKIIH;

— YMETb UCHOJIb30BaTh Tpapuku QyHKIUHN AJIs U3yUeHus
IIPOLIECCOB M 3aBUCUMOCTEN MPHU PELIEHUH 33134 U3
JIPYTUX Y4eOHBIX NMPEAMETOB U U3 pealbHON KU3HHU;
BBIpaXaTh (OPMYJIaMU 3aBUCIMOCTH MEX]Ty
BEJTMYHUHAMU;




— cBOOOHO ONEPUPOBATH MOHIATUSMHU: YETHOCTD
(GYHKINH, TEPHOINYHOCTD (PYHKINHU, OTPAaHUYEHHOCTD
(YHKIIMH, MOHOTOHHOCTb (DYHKIIMHU, 3KCTPEMYM
GbyHKIMH, HANOOJIBIIEE ¥ HANMEHBIIEE 3HAYCHUS
(GYHKIMU Ha TPOMEKYTKE; YMETh IPOBOIUTH
ycciIeIOBaHuEe (QYHKIUH;

— YMETbh UCHOJIB30BATh CBOWCTBA U TpaduKu PYHKIUI
ISl peILICHNs] YpaBHEHHUH, HEPAaBSHCTB M 33134 C
napameTpamu; n300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH
MHO>)KECTBA peIlICHUI YPaBHEHHUH, HEPABEHCTB U X
CHCTEM




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JTUCTUTLIAHBI

2.1. O0beM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii paboThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI IMCHHUIIIIMHBI 218
B T.U.

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

TEOPETHUECKOE 00yUeHUE 90
MPAKTHYECKUEC 3aHSATHUS 90
2. IIpodeccuoHaTILHO OPUMEHTHPOBAHHOE COAECPKAHUE 20
(comep:kaHue MPUKJIATHOTO MOTYJIsI)

B T..

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




2.2. TemaTuyeCcKMH IJIAH M COAEPKAHUE TN CIIUTIHHbBI

HaumenoBanue Conep:xanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3/iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIAJAHON MOAYJ/Ib (IPH HAJIUYMH) 4acoB KOMIIeTeHIIHH
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16 OK 01, OK 02,
Tema 1.1. Lens u Conep:kaHue y4eOHOI0 MaTepuaa 4 OK 03, OK 04
3a/1a4 MaTeMaTUKU TeopeTnueckoe odyueHue 2
IPY OCBOCHHUH [enb 1 3a1a41 MaTeMaTUKX TP OCBOCHHUHU CIIELUAIBHOCTH.
CHEIHAIbHOCTH. ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKE B IPOPECCUOHANIBHON U B IIOBCEJHEBHOU JEATEIILHOCTH.
Yucna v BeraucieHust | JleificTBHs Ha/l OJOKUTEIBHBIMU M OTPULIATEIBHBIMH YUCIAMH, C OOBIKHOBCHHBIMH H JICCSTUYHBIMU
IPOOSMU.
JeiicTBus co creneHs MU, (opMyJibl COKPAILIEHHOI'O YMHOKEHHUSI
IIpakTHyeckoe 3aHATHE 2
Tewma 1.2. Coaep:xaHue y4eOHOIro MaTepuaJia 4
[IpouieHTHBIE Teopernueckoe o0yueHue 2
BBIUMCIICHMUSL. ITpocThie mpOLEHTHI, pa3Hble CLIOCOOBI UX BbluKciIeHUs. JInHelHbIe, KBapaTHbIE, APOOHO-ITNHENHHbIE
YPaBHEHHUs U HEPABEHCTBA
IIpakTHyeckoe 3aHsATHE 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepryicanue NPUKIAOH020 MOOYis)
[IpouieHTHBIE Copaepxxanue yuyeOHOro MmarepuaJia 4
BBIUNCJICHHUS B Teopernueckoe o0yueHue 2
npodeccHOHATBHBIX ITpocThle U clioKHbIE MPOLEHTHI. [IpolieHTHBIE BHIUMCIIEHHUS B TPO(eCCHOHANBHBIX 331a4ax
3aaadax IIpakTH4Yeckoe 3aHsATHE 2
Tema 1.4. YpaBuennusa | Coagep:kanue y4eOHOro MaTepuaa 4
Y HEpaBEHCTBA TeopeTnueckoe odyueHue 2
Beruuciienus u npeoOpa3oBaHusi. Y paBHEHUS M HEpPAaBEHCTBA. | eoMeTpus Ha MIOCKOCTH
IIpakTHyeckoe 3aHsATHE 2
Paszpnen 2 IlpsiMblie M JI0CKOCTH B pocTpancTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 28
Tewma 2.1. OcHOBHBIE Coaep:xanue yueOHOIro MaTepuaJia 4 OK 01. OK 03
MOHSTUSA TeopeTnueckoe ooyueHue 2 OI’( 04 ’

CTCPCOMCTPHUHU.

HpCI[MCT CTCPCOMCTPHU. OCHOBHbBIC TOHATHS (TO‘{Ka, npsamas, ImiI0CKOCTb, HpOCTpaHCTBO).
OCHOBHEBIE AKCHOMBI CTCPCOMCTPHH. HepeCGKaIOHII/IeCSI, NnapajiCJIbHbIC U CKPCIIMBAIOIINECH




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U

Pacnionoxenue npsiMble. YTO0J MEX]y IPAMBIMU B ITpocTpaHcTBe. [lepnenaukynsipHocTs npsiMbix. OCHOBHBIE
HPSIMBIX U IJIOCKOCTEH | IPOCTPaHCTBEHHBIE (DUTYPBI

IIpakTHYeckoe 3aHsATHE 2
Tema 2.2. Conep:kaHue y4eOHOIr0o MaTepuaJa 4
[TapannenbHOCTD TeopeTnueckoe o0yueHue 2
IPAMBIX, IPIMOH U [Tapannensubie npsamas u mwiockoctb. Onpexaenenue. [Ipuznak. CoiicTa.
IUIOCKOCTH, [Tapannensusle wiockoctu. Onpenenenue. Ilpusznak. CpoiicTaa.
IJIOCKOCTEH Tetpasap u ero snementsl. [lapannenenumnes u ero neMeHTsl. CBOWCTBA TPOTHUBOMOIOKHBIX

rpaHeil u nuaroHaseil napayuenenunena. [loctpoenne OCHOBHBIX C€UEHUMN

IIpakTHyeckoe 3aHsATHE 2
Tewma 2.3. Coaep:xanue yueOHOro MaTepHuaJia 4
Ilepnennukynsapaocts | TeopeTnuyeckoe o0yueHue 2
HPSAMBIX, TIPAMOK U [lepnienqukynsipubie npsimbie. [lapaniensHbie TpsiMble, IEPIEHAUKYISPHBIE K TNIOCKOCTH. [Ipu3Hak
IJIOCKOCTH, NEPIEeHIUKYJISIPHOCTU IPSIMOM U IJIOCKOCTHU
IUIOCKOCTEH IIpakTHyeckoe 3aHsATHE 2
Tema 2.4. Coaep:xaHue y4eOHOIro MaTepuaJia 4
Ilepnienaukymsp u Teopernueckoe o0yueHue 2
HakinoHHas. Teopema | [eprneHauKkyisap v HaKJIOHHAsA. Teopema O TpexX MePIEeHINKYIIpax. Yol MEKITY MPIMO 1
0 Tpex IJIOCKOCTBIO.
HNCPICHAUKYJISApax Yrois Mexay IIOCKOCTAMU. [lepneHquKyaspHbIe IIIIOCKOCTH.

PaccTosiHMs B IpOCTpaHCTBE

TpakTHYecKoe 3aHsITHE 2
Tewma 2.5. Coaep:xxaHue yueOHOro MaTepuaJia 4
Koopaunarsl u Teopernueckoe o0yueHue 2
BEKTOPHI B JlexapToBbI KOOpIMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. C0XKEeHNE U BHIYUTAHUE
MPOCTPAHCTBE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uncio. CkanspHoe npou3seaeHue BeKTopoB. [Ipocreiinme

3aJa4M B KOOpJMHAaTax

TpakTHYecKoe 3aHsITHE 2
Tema 2.6. IIpsimbie u Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYs)
IIJIOCKOCTH B Copaepxxanue yueOHOro MmaTepuaJia 4
MPaKTUYECKHUX Teopernueckoe o0yueHue 2
3aaadax B3anMHOe pacnonokeHue NpsMbIX B IpocTpaHCcTBe. [lapamienbHoCTh NpAMON U IIIOCKOCTH,

MapaiCJIbHOCTb HHOCKOCTCﬁ, MEPHNCHAUKYJISIPHOCTDb IUI0CKoCTel. PacnonoxxeHnue MMPSAMBIX U




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
IUIOCKOCTEN B OKpY’KaIOLIEM MUpE (IPUPOJE, ApXUTEKTYpPE, TEXHUKE). Pelienne npakTuko-
OpHUEHTHPOBAHHBIX 3a7a4
IIpakTH4Yeckoe 3aHATHE 2
Tema 2.7 Pemienne Conep:kaHue y4eOHOIr0o MaTepuaJa 4
3anad. [Ipsmele n TeopeTnueckoe o0yueHue 2
MJIOCKOCTH, Pacnionoxenue npsAMbIX U INIOCKOCTEN B ITpOCTpaHcTBe. [IepreHIuKyIIIpHOCTD U MapajuIeIbHOCTh
KOOpJIMHATBI U IIPSIMBIX U IJIOCKOCTEN. /[eKapTOBBI KOOPAMHATEI B IIPOCTPAHCTBE. BEKTOPHI B IPOCTPaHCTBE.
BEKTOPHI B CiioxeHue ¥ BBIUMTaHHE BEKTOPOB. Y MHOKEHHUE BeKTOpa Ha uncao. KoopanHaTel BeKTOpa
IIPOCTPAHCTBE IIpakTHYeckoe 3aHATHE 2
Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHKIUH 24
Tewma 3.1. Coaep:xxanue yueOHOIro MaTepHuaJia 4
Tpuronomerpuyeckue | Teopernuyeckoe o0yueHne 2
Gynkuum Pannannas mepa yria. [loBopoT Touku BOKpyr Hadajna KoopauHat. OnpeeseHre CuHyca, KOCUHYca,
MPOM3BOJBHOTO YTIJIA, | TAaHI€HCA U KOTAHI'€HCA. 3HAKU CUHYCa, KOCUHYCA, TAHT'€HCA U KOTAHI'€HCA 10 YETBEPTSM.
qucia 3aBUCUMOCTbh MEXAY CUHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTAaHI€HCOM OJIHOTO U TOT'O K€ yIJia
IIpakTHYeckoe 3aHsATHE 2
Tewma 3.2. OcnoBubie | ConepxxaHue y4eOHOr0o MaTepuaJia 4
TpuroHomerpuueckue | Teopernueckoe o0yueHue 2
TOXICCTBA Tpuronomerpuueckue ToxaecTBa. [lpeodpazoBanust MPOCTEHIIINX TPUTOHOMETPUUECKHIX
BbIpakeHHil. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB 0L M — O
IIpakTH4Yeckoe 3aHsATHE 2 OK 01, OK 02,
Tewma 3.3. Coaep:xanue yueOHOIro MaTepuaJia 4 OK 03. OK 04
Tpuronomerpuyeckue | Teopernyeckoe o0yueHne 2 ’
ynkuum, ux OO6nacTp onpeaeneHuss 1 MHOKECTBO 3HAYEHHUI TPUTOHOMETPUUECKUX (PYHKIHA. YETHOCTB,
CBOMCTBA U rpaukn HEYETHOCTD, MEPUOANMYHOCTh TPUTOHOMETpUUecKuX (PpyHkImii. CBoMcTBA U rpaduku QPyHKIUN y =
COS X, y =sin X, y =tg X, y = ctg X. C:xxarue u pacTskeHue rpaukoB TpPUTOHOMETPUUYECKUX
byHKIHi.
[TpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHI
TpakTHYeCcKoe 3aHsITHE 2
Tewma 3.4. O6patHbie Coaep:xxkaHue y4eOHOIro MaTepuaJia 4
TpuroHomerpuueckue | Teopernueckoe o0yueHue 2
(ynximmn O6patHbie TpuronoMerpuyeckue GyHkiuu. Mx cpoiicta u rpadukH.
TpakTHYeCcKoe 3aHsITHE 2
Coaep:xxaHue yueOHOro MaTepuaJa 4




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
Tema 3.5. Teopernueckoe o0yueHue 2
Tpuronomerpruueckue | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a. Penrenue
YpaBHEHUS U TPUTOHOMETPUUECKUX YPaBHEHUI OCHOBHBIX TUIIOB: IIPOCTEMUILINE TPUTOHOMETPUUECKUE YPABHEHMUSI,
HEPaBEHCTBA CBOJISIIMECS K KBaJ[PATHBIM, pEIIaeMbIe pa3IoKeHUEM Ha MHOXKHUTEIHU, OJHOPOTHBIE.
[Ipocreiimine TPUrOHOMETPUYECKUE HEPABEHCTBA
[TpakTHueckoe 3aHsATHe 2
Tema 3.6. Pemienune Copaepxxanue yuyeOHOro MmarepuaJia 4
3a1a4. OCHOBBI Teopernueckoe o0yueHue 2
TPUTOHOMETPHH. [TpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIpAKEHUH. PellieHne TpuroHoMeTpu4eckiux ypaBHeHUH 1
TpUroHOMETpUYECKUE | HEPABEHCTB B TOM YKCJIE C MCIOIb30BAHUEM CBOWCTB (DYHKIMI
Gynkunm IpakTHYecKoe 3aHsATHE 2
Pa3nea 4. IlpousBognas u nepsoodpasHas pyHKUMH 44
Tewma 4.1. Ilonstue Coaep:xxanue yueOHOIro MaTepHuaJia 8
IIPOU3BOIHOM. TeopeTnueckoe odyueHue 4
@opmyisl v npasuna | [pupainenue aprymenta. [pupanienne GpyHKIMA. 3a1a9u, TPUBOISIIUE K TOHSATHIO IIPOU3BOIHOM.
anddepeHpoBanus | OnpeneneHue IPOU3BOIHON. AITOPUTM OTHICKAHUS IIPOM3BOAHON. DopMyIIbl AudGepeHIMPOBaHHSL.
ITpaBuna nquddepeHnupoBanus
TpakTHYecKoe 3aHsITHE 4
Tema 4.2. Ilonsitue o | ConepxxaHue y4eOHOro MaTepuaJia 4
HENPEPBIBHOCTH Teopernueckoe o0yueHue 2
bynkun. Meton [Tonsitue HenpepriBHOU (yHKIMU. CBOcTBa HenpepbIBHOW QyHKINU. CBSA3b MEKIY OK 01. OK 03
MHTEPBAJIOB HEMPEPbIBHOCTHIO U AU PepeHInpyeMOCThIO GYHKIUHU B TOUKE. AJITOPUTM pEIIEHUs] HEPABEHCTB OI’< 04 ’
METOJIOM UHTEPBAJIOB
TpakTHYecKoe 3aHsITHE 2
Tema 4.3. Coaep:xxaHue yueOHOro MaTepuaJia 4
I'eomeTpuyeckuii u Teopernueckoe o0yueHue 2
(pusuuecKuii CMBICT ['eomeTpHUueCcKHil CMBICI TPOU3BOAHOMN (PYHKIIMH — yIriI0BOH KO3 (UIIMEHT KacaTenbHOH K rpaduky
IPOM3BOTHON GbyHKIUM B TOUKE. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIMU. AJITOPUTM COCTaBICHHUS
ypaBHEHMsI KacaTeabHOU K rpauky ¢pyHkumu y=f(x)
IIpakTHyeckoe 3aHsATHE 2
Tema 4.4. Copepxxanue yueOHOro MmarepuaJia 4
MOHOTOHHOCTB Teoperuyeckoe o0yueHue 2




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U

¢ynkuuu. Toukn Bospacranue u yosiBanue QpyHKIUHN, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (DYHKIIMU 3HAKY
JKCTpeMyMa MIPOU3BOIHOMN. 3a/1aul HAa MAKCUMYM U MUHUMYM. AJITOPUTM UCCIIETOBaHUS (PYHKIIMH U TOCTPOCHUS

ee rpaduka ¢ MOMOIIBIO MPOU3BOIHOMN

IIpakTHYeckoe 3aHsATHE 2
Tema 4.5. Copnepxxanue yueOHOro MmarepuaJia 4
Hccnenoanue Teopernueckoe o0yueHue 2
Gynkumii u HccnenoBanve QyHKIIMU HA MOHOTOHHOCTh U IOCTPOCHHUE TpadUKOB
IIOCTPOEHHUE IPAYHUKOB IIpakTH4Yeckoe 3aHATHE 2
Tewma 4.6. Coaep:xanue yueOHOIro MaTepHuaJia 4
Haubonbmiee u Teopernueckoe odyueHue 2
HaUMCHbIIICe Haxoxnenve HanbobIIero 1 HAMMEHbIIETro 3Ha4eHU QYHKIUH, TOCTpOeHHE IPaUKOB C
3Ha4eHus QpyHKIMHU MCII0JIb30BaHUEM amiapaTa MaTeMaTHYEeCKOro aHaIM3a

IIpakTHYeckoe 3aHATHE 2
Tema 4.7. Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYis)
Haxoxnenue Copnepxxanue y4yeOHOro MmaTepuaJia 4
ONITUMAJILHOTO Teoperuyeckoe o0yuenue 2
pesyipTara ¢ Haumensiiee u Hanbosblliee 3HaUCHHE PYHKIIUU
TTOMOIIIBIO IIpakTH4Yeckoe 3aHsATHE 2
IIPOU3BOJHON B
MPAKTUYECKUX
3a/1a4ax
Tema 4.8. Coaep:xanue yueOHOIro MaTepuaJa 4
[TepBooOpaznas Teopernyeckoe o0yueHue 2
(ynkunu. Ipasuia O3HakoMJIEHHE C MIOHATHEM MHTErpasa u nepBoodpasHoit ans pynkuun y=f(x). Pemenue 3agau Ha
HaXO0XEHUsA CBSI3b IEPBOOOPA3HOMN U €€ MPOU3BOIHOM, BEIYHUCIICHUE TEPBOOOPA3HOMN A1l JAHHON (QYHKIIUH.
epBOOOPaA3HBIX Tabnuua ¢popmyn Ui HaX0KACHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS

nepBooOpa3HOn

TpakTHYecKoe 3aHsITHE 2
Tema 4.9. [Tnomanb Coaep:xxkaHue y4eOHOIro MaTepuaJia 4
KPUBOJIMHEHHOMN TeopeTnueckoe o0yueHue 2

Tpanenuu. Gopmyna
Herorona — Jleiibaumna

3aauu, MPUBOJISALINE K MOHSATHUIO ONPEAEIEHHOT0 HHTErpaia — O BEIYUCICHHUH IO
KpUBOJHHEHHOU Tpanenuu. [lonsTue onpenenénHoro uHrerpana. ['eomerpudeckuit 1 Gpusnyeckuii
CMBICIT omipeniesieHHoro narerpaina. ®opmyna Hetorona — Jleitoauna.

Penrenue 3a/1a4 Ha MPUMEHEHUE UHTETpasia JUlsl BHIYMCICHUS (PU3NUECKUX BEJIMYUH U IUIOIAAeH




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
IIpakTHYeckoe 3aHsATHE 2
Tema 4.10. Pemienue Conep:kaHue y4eOHOIr0 MaTepuaJa 4
3agad. [IpousBognas u | Teopernyeckoe 00yueHune 2
nepBooOpasHast ®opmynsl 1 paBuiia Auddepenurponanus. MccnenoBanue GpyHKIMA ¢ TOMOIIbIO TPOU3BOAHOM.
Gynxum. HauGonbiee n HanMeHbIlee 3HaYeHUST (PYHKITHH.
Brruucnenne neppoodpaszHoii. [IpuMeHenne nepBoodpasHoi
IIpakTH4eckoe 3aHsATHE 2
Pasznen S. MHOrOrpaHHHUKH M TeJla BpallleHUs 30
Tewma 5.1. IIpu3zma, Coaep:xanue yueOHOIro MaTepHuaJia 8
napajuenenunes, kyo, | Teopernyeckoe o0yueHune 4
nApaMuia i ux [Tpu3ma (HakJIOHHAs, psiMast, IpaBUiIbHas) U e€ aneMeHTsl. [lapamnenenunen. CoiicTa
CeUYCHUS npsimoyrosibHoro napamuienenunena. Ky0. Ilupamuna u e€ anemenTsl. [IpaBuiibHas nupamuia
IIpakTHYeckoe 3aHATHE 4
Tema 5.2. Coaep:xaHue y4eOHOIro MaTepuaJia 4
[IpaBunbHEIE Teopernueckoe o0yueHue 2
MHOTOTPaHHHUKH B [Tnomane moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiiime kKoMOMHAIIMY MHOTOTPAHHUKOB.
AKU3HU Brrunciienue 31eMeHTOB TPOCTPAHCTBEHHBIX (uryp (pE€Opa, nuaronanu, yrisl). [IpaBuinbHbIe
MHOT'OTPAaHHUKHU
IIpakTHyeckoe 3aHsATHE 2
Tema 5.3. Llununp, Copepxanue yuyeOHOro MmarepuaJia 4 OK 01. OK 04
KOHYC, IIap ¥ UX TeopeTnueckoe odyueHue 2 ’
CCYCHUs [{ununap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOT0 KPYTOBOT'O LIMJIMHAPA, PSIMOTO
KpyroBoro konyca. M300paxeHnue e BpaiieHus Ha miockocTy. [Ipeacrapnenue 06 yceu€HHOM
koHyce. CeueHUs KoHYyca (IapaieIbHOe OCHOBAaHMIO U MPOXOJIAIIEe Yepe3 BepIINHY ), CEUEHUs
LWJIMHJIpa (mapajuleabHO U NEPIEHIUKYISIPHO OCH), CeUeHHUsX mapa. Pa3BépTka HuInMHApa U KOHyca
TpakTHYecKoe 3aHsITHE 2
Tema 5.4. O6vembl 1 | Copep:kaHue y4eOHOI0 MaTepuaJia 6
o u TeopeTnueckoe odyueHue 2
IOBEPXHOCTEN TEII O6wem npsmoyronsHOro napamienenunena. Oovem ky6a. O6beMbl IPSAMOM MPU3MBI M LIMIIUHAPA.
O0Bembl UpaMuibl M KOHyca. O0BeM 1rapa
TpakTHYeCcKoe 3aHsITHE 4
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOYIs)
Coaep:xaHue y4eOHOIro MaTepuaJia 4




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
Tema 5.5. Ilpumepst TeopeTnueckoe odyueHue 2
CUMMETpUH B [TonsiTvie 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€PKAIbHAs).
CIIELIMATIbHOCTH O06001IeHre TPEICTABICHHUHA O MPABUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap, TOACKadIp,
ukocadip). [Ipumepsl cuMMeTpuii B crieliUaibHOCTH
[TpakTHueckoe 3aHsATHE 2
Tema 5.6. Pemenue Conep:kaHue y4eOHOIr0 MaTepuaJa 4
3a/1a4. TeopeTnueckoe o0yueHue 2
MHuororpanHuku u O0beMbl U IIJIOLIAAN TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUSI
T€JIa BPAILICHUS IIpakTH4Yeckoe 3aHATHE 2
Pa3nes 6. Ctenenn u kopuu. CreneHHasi, nokaszarejibHasi M Jiorapupmuyeckass QyHKUMu 34
Tema 6.1. Crennennass | ConepxaHue y4eOHOr0 MaTepHuaJia 4
ynkus, ee Teopernueckoe o0yueHune 2
CBOJCTBA. IToHsiTHE KOPHA N-0 CTENEHU U3 IEUCTBUTEIBHOrO yncia. OyHkuuun y = VX uX cBoiicTBa 1
HIpeobpaszoBanue rpaduxu. CBoiicTBa KOpHS n-oii cteneHu. [IpeoOpa3oBaHne HPPAIMOHATBHBIX BBIPAKCHUN
BBIDQKCHUH ¢ IIpakTHYeckoe 3aHATHE 2
KOPHSIMU N-Oi
CTENEHU
Tewma 6.2. CBolicTBa Coaep:xxaHue yueOHOIro MaTepuaJia 4
CTETIEHHU C Teopernueckoe o0yueHue 2
paMOHAIIBHBIM U [ToHsiTHE CTENEHU C pallOHATBHBIM ToKa3aTeneM. CteneHHble HYHKIIUU, UX CBOWCTBA U rpaduKu
ACHCTBUTEIIbHBIM IIpakTH4yeckoe 3aHsITHE 2 OK 01. OK 02
NOKa3aTeNsIMU > )
Tewma 6.3. Pemienue Coaep:xanue yueOHOIro MaTepuaJia 4 OK 03
HPpALMOHATEHBIX TeopeTnueckoe odyueHue 2
YpaBHEHUM PaBHOCWJIBHOCTh HPPALMOHAIBHBIX YpaBHEHUN. MeTOoIbl MX pelIeHus
TpakTHYecKoe 3aHsITHE 2
Tema 6.4. Coaep:xxkaHue y4eOHOIro MaTepuaJia 8
ITokasarenbHas Teopernueckoe o0yueHue 4
byHKIHS, ee CreneHb C MPOU3BOJIBHBIM JCHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHre moka3aTeIbHOU (PYHKITIH
CBOIICTBa. U ee CBOMCTBA. 3HAKOMCTBO C TPUMEHEHHEM TTOKa3aTeNbHON QyHKIHH. Perenne mokasareabHbIX
ITokazarennHbIE YpaBHEHUN METOJIOM ypaBHUBAHHUS MOKA3aTEIEH, METOJOM BBEJAEHUS HOBOUW MEPEMEHHOM,
YpaBHCHUS U GyHKIIMOHATBHO-TpadUuecKUM MeToZIoM. PerieHne mokazareabHbIX HEPAaBEHCTB
HEPaBEHCTBA IIpakTHYecKkoe 3aHsATHE 4
Copaepxxanue yueOHOro MmarepuaJia 4




HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
Tema 6.5. Jlorapupm | TeopeTnueckoe odyueHue 2
yucna. CBolcTBa Jlorapudm uncna. CorictBa jorapudmon. Oneparys JorapuGMUpPOBaAHUS
JaorapugpmMoB IIpakTHyeckoe 3aHsATHE 2
Tema 6.6. Conep:kaHue y4eOHOI0 MaTepuaa 4
Jlorapudmmueckas Teopernyeckoe o0yueHue 2
(ynxius, ee Jlorapugmuueckas ¢pyHkius u ee cBoiictsa. [lonsaTue norapupmuueckoro ypasHenus. Onepanus
CBOIICTBa. MOTEHLUUPOBaHUS. TPU OCHOBHBIX METO/IA PEUICHUS JIOTapU(PMUUECKIX YPaBHEHUH:
Jlorapupmuueckue ($yHKIMOHATBHO-TpaQUUECKHA, METO/ MOTEHIIMPOBAHNUS, METO]I BBEICHUSI HOBOH MEPEMEHHOM.
YpaBHEHUS, Jlorapudmuueckrue HepaBeHCTBA
HEPABCHCTBA IIpakTHyeckoe 3aHsATHE 2
Tema 6.7. Jlorapudmer | Coaep:kanue yueOHOro MaTepuaa 4
B nipupoze u texuuke | Teopernyeckoe o0yueHune 2
[Tpumenenue norapudma. Jlorapubmudeckas cnupanb B npupoze. Ee marematuueckue cBOMCTBa
[IpakTHyecKOe 3aHsATHE 4
Tewma 6.8. Pemienue Conep:xxanue yueOHOIro MaTepuaJa 2
3anad. CreneHHasl, CrenenHasi, mokasartenpHas u jorapudmudeckas GpyHkiun. Pemenue ypaBHeHmi
ITOKa3aTeJIbHASL U IIpakTHYeckoe 3aHATHE 2
norapudmmuueckas
byHKIMH
Pa3nes 7. DiieMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH 24
Tema 7.1. CobObiTHE, Coaep:xxaHue yueOHOro MaTepuaJia 6
BEPOSATHOCTH COOBITHS. | Teopernueckoe o0y4yeHmne 4
Cnoxenue un CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CyMMbI COOBITUH. Y ClIOBHAs
YMHOKEHUE BEPOSITHOCTh. 3aBUCHUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH MPOU3BEICHUS
BEpPOSITHOCTEN cOOBITHH
[TpakTHyeckoe 3aHsTHE 2
Tema 7.2. Ilpogheccuonanvro-opuenmuposannoe cooeprcanue (cooepricanue RPUKIAOHO20 MOOYIA) OK 02, OK 03
BeposiTHOCTE B Copaepxxanue yueOHOro MmaTepuaJia 4
npodeccHOHATBHBIX | TeopeTHuecKoe 06ydeHHe 2
3a7a4ax OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUUYECKOE OTIPEICTICHIE
BeposITHOCTH. OIleHKa BEPOSTHOCTH COOBITHS
IIpakTHyeckoe 3aHsATHE 2
Tema 7.3. [luckpernas | Cogep:kanue y4eOHOro MaTepuaia 4
ciydaniHas BenuuuHa, | Teopernueckoe o0yueHune 2




HaunmenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-0PHEHTHPOBAHHOE), O0bém | @opmupyembie
pa3esioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYMH) 4acoB KOMIIeTEHIIM U
3aKOH €€ Bunpb! ciyuaiineix BenuuuH. OnpeneneHue TMCKPETHON Cly4aiiHON BEIMYMHBI. 3aKOH
pacnpezneneHus pacnpeneseHus: AMCKPETHOM CilydaliHOW Bean4uHbI. Ee uncaoBble XapaKTEpUCTUKU
IIpakTHYeckoe 3aHsATHE 2
Tema 7.4. 3anaun Conep:kaHue y4eOHOIr0o MaTepuaJa 6
MaTeMaTUYECKON TeopeTnueckoe o0yueHue 4
CTaTHUCTHKH. [TepBuynas 00pabOTKa CTATUCTHYECKUX JaHHBIX. UHCIOBBIE XapaKTePUCTHKH (CpeaHee
apudMeTHUeCKOe, MEIMaHa, pa3Max, aucrepcusi). Pabora ¢ Tabnunamu, rpadpukamMu, JuarpaMMamMu
IIpakTHYeckoe 3aHsATHE 2
Tema 7.5. DneMeHTbI Coaep:xanue yueOHOIro MaTepHuaJia 4 OK 02, OK 03
Teopuu BeposTHOCTEW | Teopernuyeckoe o0yueHune 2
¥ MaTeMaTHYECKON Bunpsl coObITHI, BEpOATHOCTH cOOBITHH. Clio’keHHe M yMHOXKEHUE BeposiTHOCTel. JluckpeTHast
CTaTHUCTUKH cilydaiiHas BEIMYMHA, 3aKOH €€ pacupe/iesieHus. 3a/1a4yl MaTeMaTHYeCKON CTaTUCTUKH.
IIpakTHYeckoe 3aHATHE 2
IIpome:xyTouHas arTecTanus (IK3aMeH) 18

Bcero:

218




3. YCJIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUITJIMHbI
3.1. TpeGoBaHusi K MAaTePHAJIBLHO-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), ocHoBanue AKT nipenocTaBieHus npas No
Tr035773 ot 22 uronst 2016 roga, AO «CodtJlaitn Tpeitn»

[Iporpamma KOMIIBIOTEpHOTO TecThUpoBaHusA 3HaHUM MyTestXPro — akrt
npenocrasienus npas Ne [T168538 or 01.10.2013

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

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

AdobeAcrobatReader DC — [Iporpamma npocmortpa (aiinos B popmare PDF
Coboanoe 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), ocHoBanue AKT nipenocTaBieHus npas No
Tr035773 ot 22 uronst 2016 roga, AO «CodtJlaita Tpeita»

[IporpamMmma xomnbroTepHOro 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 — I[Iporpamma npocmortpa ¢aiiios B popmare PDF
Coboanoe I10 // 6eccpouno

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

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist  peanuzanmuu  mporpaMMbl  OMOIMOTEUHbIH (OHA 00pa3oBaTEILHOM
OpraHu3allid WMMEET TIeYaTHbhIe W/WIU OJJIEKTPOHHbIE 00pa3oBaTelbHbIE U
nH(OPMAITMOHHBIE PECYPCHI, JJII MCIIOIb30BaHUSA B 00pa30BaTEILHOM MpOIECcCe.
[Ipu dopmupoBanum OubMMOTEYHOTO (HOHAA O0Opa30BATENBLHON OpraHU3aIuei
BBIOMpAETCSI HE MEHEE OJHOTO M3JaHWS M3 TEPEUYHCIICHHBIX HIDKE MMEeYaTHBIX
W3JIaHUK U (WJIH) SJICKTPOHHBIX M3JJaHUH B KA4€CTBE OCHOBHOTO, IIPH 3TOM CITHUCOK,
MOJKET OBITh JIONIOJITHEH HOBBIMHU H3aHUSMHU.

3.2.1. OcHoBHas JUTEpaTypa

boromonoB, H. B. Maremaruka. Anrebpa u Hayana aHanu3a. ba3oBblii
ypoBeHb: 10-11 kmaccel : yueOHUK ais cpenHero odmiero odpaszomanus / H. B.
boromosioB. — MockBa : WsparensctBo FOpaitt, 2025. — 241 c¢. -



(O6meoOpazoBatenbubiii  1ukia). — ISBN  978-5-534-16084-0. — Tekcr
anekTpoHHbli //  OOpasoBarenpHas 1miatdgopma 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 m3a., mepepad. u gom. — Mocksa : M3narenscTBo 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. W. 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 //
Oopa3zoBatenbHas ardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561191

310604, T. C., Marematuka. [Ipaktukym : yue6Hnoe nocodue / T. C. JI3106a. —
MockBa : Pycaitnc, 2024. — 202 c. — ISBN 978-5-466-06937-2. — URL:
https://book.ru/book/954059

Kpemep, H.III. Maremaruka mis KoJUIIKeH : ydeOHOEe IocoOoue s
CPEIHETO po(eccuoHaIbHOTO oOpazoBaHus / H. III. Kpewmep,
O. I'. KoncrantunoBa, M. H. ®puaman ; non penakiueit H. 1. Kpemepa. — 12-e
u3a., mepepad. m gom. — MockBa : M3marensctBo HOpaiit, 2024. — 408 c. —
(ITpodeccuonansroe obOpazoBanue). — ISBN 978-5-534-17852-4. — Tekct
anekTpoHHbI //  OOpazoBarenbHas Mminargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536272.

3.2.3. UnTepHeT-pecypesl

1. Beepoccuiickue natepueT-onummuaasl. — URL: https://online-olympiad.ru
— TekcT: 3JIeKTPOHHBIN.

2. Enunas xosekuus 1udpoBbiXx oOpa3zoBarenbHbIX pecypcoB. — URL:
http://school-collection.edu.ru — TekcT: 37eKTPOHHBIH.

3. Undopmarmonnas cucrema «EgmHoe okHO nOCTyma K 00pa3oBaTEIbHBIM
pecypcam». — URL: http://window.edu.ru/ — TekcT: 37€KTPOHHBIA.

4. OtkpeIThIid KOJUTeK. Matemaruka. — URL: https://mathematics.ru / —
TeKCT: 3JIEKTPOHHBIN.

5. IMoBTopum marematuky. — URL: http://www.mathteachers.narod.ru / —
TeKcT: 2JIEKTPOHHBIN.

6. ChpaBoyHMK TI0 MareMmaTuke Juig  ImkodbHuUKoB. —  URL:
https://www.resolventa.ru/demo/demomath.htm / — TekcT: 371€KTPOHHBIIA.
1. Cpennsis MaTeMaThyecKas WHTEPHET [IIKOJIA. — URL:

http://www.bymath.net/ — TekcT: 3;meKTpOHHBIA.



8. ®enepanpubii  moptan  «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
OBIHIEOBPA3OBATEJIBHOU JUCIIUITJIMHbI

KOoHTposlb ¥ OLIEHKa pacKpbIBAalOTCS 4YE€pe3 YCBOEHHBIC

3HaHUA H

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

Koa m HaumMeHOBaHHe Paznen/Tema THI olleHOYHBIX
¢dopMupyeMbIX KOMIIETEH NI MepONPUSITUS
OK 01. Beibupats criocoOsr P1,Tema 1.1, 1.2, 1.3 [T-0/c?, 1.4. | Tectuposanue

pelieHus 3a1a4
npodeccHoHABHOM IeATEIBHOCTH
MPUMEHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

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
P4, Temnr4.1,4.2,4.3,4.4,4.5, 4.6,
4.7 IT-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

YcrHblit onpoc
KonrponsHas pabora
Brinmongenue 3amanui
Ha HK3aMeHe

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAINN
nHpopManuu, 1 HHHOPMAITMOHHBIC
TEXHOJIOTUH JIJISl BBIMTOJTHCHUS
3a7a4 MpoQecCUOHATBHOM
JeSITSIIbHOCTH

P1,Temal.1,1.2, 1.3 IT-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, Temnr 7.1, 7.2 IT-o/c, 7.3, 7.4,
7.5

TectupoBanue
YcTHBI onpoc
KonTponbhas padora
Beinosinenue 3aganuii
Ha DK3aMeHe

OK 03. [InanupoBats 1
pealn30BBIBATH COOCTBEHHOE
npodeccHOHAIbHOE U TMYHOCTHOE
pa3BUTHE, PEATNPHHUMATEIBCKYFO
JeSTeNbHOCTD B
npodeccruonanbHoil chepe,
UCMOJIb30BaTh 3HAHUS IO
(rHaHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYaLUAX

P1,Temal.1,1.2, 1.3 II-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
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 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
YcTHBII onpoc
KonTponbnas pabota
Brmonaenne 3amanni
Ha DK3aMeEHe

OK 04. O¢ddexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaHJE

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.
P2, Temsr 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, Tempr4.1,4.2,4.3,4.4,4.5,4.6,
4.7 II-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
KonrtponsHas pabora
Brmmosaenne 3amanni
Ha DK3aMEHe

2 TIpoeccHoHaNBEHOE-OPUEHTHPOBAHHOE COIEPKAHHE




