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1. MACIIOPT MPOT'PAMMbI YYEBHOM JUCLUILIUHBI

OVYIIL.03 MaTeMaTHuKAa

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMMmbl.

PaGouas nmporpamma yueOHOMH JTUCIUTUTUHBI SIBJIETCS 4acThIO
0011e00pa3oBaTeIbHON MOATOTOBKY Ha OCHOBAHUU CIIEIYIOUINX JOKYMEHTOB:

—  @enepanbHOr0 TOCYJApPCTBEHHOTO  00pa3oBaTEIbHOIO  CTaHIapTa IO
cnennanibHOCcTH  09.02.07 «MHOpMamoHHBIE CHUCTEMBI U MPOTPAMMHPOBAHHEY,
YTBEPKIECHHOTO MpuKa3oM MuHucTepcTBa npocsenieHus: Poccuiickoii @eneparuu ot 09
nekabps 2016 1. Ne 1547,

— MporpamMMmbl THOJATOTOBKH CHEIHAINCTOB CPEIHEr0 3BE€HA IO CHEHHATIbHOCTH
CIIO 09.02.07 «MH(pOopMalMOHHBIE CUCTEMBI M IPOIPAMMHUPOBAHUEY .

1.2. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAIbHOM
o0pa3oBaTeJibHOM mNporpamMmbl: YyueOHas JucuuiUinHa «MaremaTuka»  SIBISETCS
00s3aTeNbHOM YacThi0 00IIe00pa30BaTEIbHOIO IMKIA OCHOBHOM 0Opa3oBaTelbHOM
nporpammbl B cooTBerctBUM ¢ DOI'OC CIIO mo cnenuansHocTH — 09.02.07
«MHpOopMaIOHHBIE CUCTEMBI U TIPOTPAMMUPOBAHUE.

1.3. Hean u 3agauM JUCHMILUIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHUA
AUCIHUNJIUHBI.

Oco0oe 3HaueHHe AMCIMUILUIMHA UMEET NMpH (HOPMUPOBAHUM U PA3BUTHUH OOLIUX
KOMITETEHLIUM:

OK 01. BpiOupaTh cnocoObl pemeHust 3aaady MpoPecCHOHATLHON AEsTeNbHOCTH
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MMOUCKA, aHAJIN3a U UHTEPIIPETALINH
uHpopManmi, W  HWHPOPMAIIMOHHBIE  TEXHOJOTMHM  JJS  BBIIOJHEHUS 33434
poeCCUOHATILHOM IESITEIIBHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

[Imanupyemblie  pe3yabTaThl  OCBOCHHS  Y4eOHOM  JAMCUUTIIMHBL:
JMYHOCTHBIE PE3YIbTAThI:
—  c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
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a TaKkKe pa3IuyHbIX (OpM OOIIECTBEHHOIO CO3HAaHUS, OCO3HAaHME CBOET0 MeECTa B
MOJIUKYJITYPHOM MHUPE;

—  c(OpMUPOBAHHOCTb ~OCHOB  CaMOpa3BUTHA U  CAMOBOCIMTAHHUA B
COOTBETCTBUU C OOIIEUETOBEUECKUMHU LIEHHOCTSIMU U UI€alaMi ITPakJaHCKOIo OOIIEeCTBa;
TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEJIbHOM, TBOPYECKOW M OTBETCTBEHHOM
JESATEIBHOCTH.

METaNpPEIMETHBIE PE3YJIbTATHI:

— YMEHHUE CaMOCTOSITEJIBHO ONPENEIATh LEIU ACATENBHOCTH U COCTABIATh IIJIaHbI
NEATEIIBHOCTH; CaMOCTOSITENIBHO OCYIIECTBIATH, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
NEATEIIbHOCTD; MCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS TOCTHKEHHS MTOCTABICHHBIX
Heine M peanus3alMM IUIAHOB JESTENIbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTEeruu B
pPa3IMYHBIX CUTyalUsX (HAYYUThCS CAMOCTOSITEIBHO OINpEAENsITh UENH, 3aaaBaTh
rnapamMeTpsl M KPUTEPUH, 110 KOTOPBIM MOKHO OIPEAENNTh, YTO LENb JOCTUTHYTA,
COTIOCTABJIATH MOJIYYEHHBIM PE3yJIbTaT AEATEILHOCTHU C MIOCTaBICHHOM 3apaHee LENbl0);

— YMEHHUE NPOAYKTUBHO OOIIATHCA M B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM
JESTeIbHOCTH, YYUTBIBATh MO3UIMHM JPYTHX YYACTHUKOB JESITEIBHOCTH, 3(PPEKTUBHO
pa3pemiaTh KOH(QIUKTHI (YMEHHE B3aMMOJCHCTBOBATH B IpylIe IpH padoTe B MaJIbIX
rpynnax Mpd HMHTEPAKTUBHOM OOyYE€HHUHM, OOBEIMHATH MOJYyYEHHbIE 3HAYEHUS U
oOpa0aTeiBaTh HX C YYETOM METOJUYECKMX YyKa3aHWW, HAXOAWUTh U TPUBOAUTH
KPUTUYECKAE apryMEHThl B OTHOLIEHWU JEHUCTBUM W CYXIEHHUM IPyroro, CIIOKOWHO W
pa3yMHO OTHOCHUTBCSI K KPUTHYECKUM 3aMEYaHUSIM B OTHOLIEHHMH COOCTBEHHOTO
CY)KJEHHUS, pacCMaTpuUBaTh HUX KaK pecypc COOCTBEHHOTO pa3BHUTHs, OLIEHUBATH
BO3MOXKHBIE TIOCIEACTBUAS JOCTHUKEHHS IIOCTABICHHOW LENM B JIESITEIbHOCTH, B
COOCTBEHHOW »U3HHU, >KM3HU OKPYKAIOIIUX JIIOJEeH, OCHOBBIBAsICh Ha COOOPa)KEHHUSAX
ATUKU U MOPAJIN).

IPEIMETHBIE PE3YJIbTATHI:

— c(hOpMHUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKe Kak 4YacTH MHPOBOMU
KyJbTYPbI U O MECTE€ MAaTEMAaTUKHU B COBPEMEHHOW LIMBUIIM3AINH, O CIOCO0AaX OMUCaHUS Ha
MaTE€MaTUYECKOM SI3BIKE SIBJIEHUI PEAIbHOIO MUPA;

— BIAJEHHUE METOJAaMH JO0Ka3aTEJIbCTB W aJrOPUTMOB pEILICHHS; YMEHHUE HX

IMPUMCHATD, IIPOBOAUTDL AOKA3aTCIBbHBIC PACCYKACHHA B XOAC PCUHICHHA 3a/1a4.



Kon VYMenus 3HaHus
IK,0K
OK.01 | ymeHue onepupoBarh MOHITHIMH: - 3Ha4YE€HME MaTEMAaTUYECKON HAYKH IS
8582 OIIpeNIEIIEHUE, aKCHOMa, TEOpEMa, peleHns 3a/1a4, BOSHUKAIOIIMX B TEOPUH U

CJIEZICTBHE, CBOMCTBO, MTPU3HAK,
TOKa3aTeNbCTBO, PABHOCHIIbHBIE
(bopMynHpOBKH;

ymMeHue GopMyIupoBaTh 00paTHOE U
MPOTHBOIOJIOKHOE YTBEPXKICHUE,
[PUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
MCIIOJIb30BAaTh METOJl MATEMaTHUECKON
MHIYKIINH;

MPOBOJIUTH JIOKA3aTEIbHbIE PACCYKACHUS
[pU PEIIeHNH 3a]]a4, OLICHUBATh
ITOTMYECKYIO TPABUIIBHOCTD PACCYKICHHIA;
- YMEHHE ONIEPUPOBATH MOHATUSIMU: CTETICHb
C LIEJIBIM TTOKa3aTesieM, KOPEHb
HATYpaJIbHOM CTEIeHH, CTENEHb C
PALMOHATILHBIM ITOKA3aTeNIeM, CTETICHB C
MECTBUTENBHBIM (BEIIECTBEHHbBIM )
MoKa3aTeseM, JJorapudM Jrcia;

YMEHHE BBITIOJIHATH BHIUMCIICHUE 3HAYCHUH
U IpeoOpa3oBaHMsl BEIPAKESHUN CO
CTEMEeHSIMH U Jorapudmamu,
npeoOpa3zoBaHust IPOOHO-PALIMOHATIEHBIX
BBIPKEHUI;

- YMEHHUE ONEPUPOBATH MOHITUSMU:
TOKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
crcTeMa ypaBHEHUI U HEpaBEHCTB,
[PaBHOCHJILHOCTh YPaBHEHUI, HEPAaBEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIUOHANIBHBIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
IorapupmMuyecKue, TPUroHOMETpUIECKHe
YpaBHEHHSI, HEPABEHCTBA U CUCTEMBI;
YMEHUE peliaTh YpaBHEHUs, HEPaBEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3TIMYHBIX PHEMOB;
pelaTh ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C ITapaMeTpoM;

MPUMEHATh YPaBHEHMsI, HEPAaBEHCTBA, UX
CHCTEMBI JJISl pEIICHUS] MATEMaTHYECKIX
3ajad ¥ 3a/1a4 U3 pa3In4yHbIX o0nacTeit
HAayK{ U PEAIbHOW KU3HH;

- YMEHUE ONEpUPOBATH MOHATUSIMU:
panroHanbHast QYHKIHS, TOKa3aTeIbHas
(byHKLUs, cTeneHHas: QyHKINA,
nmorapudmuueckas QyHKINS,
TPUTOHOMETpHUUYECKUE (PYHKIMH, OOpaTHbIE
byHKIINM,

YMEHHUE CTPOUTH IPaUKN U3y4SHHBIX
(byHKIIMH, UCIIOJIB30BaTh IpauKU PU
M3y4eHHH MIPOIIECCOB U 3aBUCUMOCTEMH, TIpU

€IICHUH 33J1a4 U3 IPYTUX y4eOHbIX

NPAKTHKE; MIUPOTY U B TO K€ BpeMs
OTrPaHUYEHHOCTh IPUMEHEHUS
MaTeMaTH4eCKUX METO/IOB K aHAIN3Y U
HCCJIEJOBAaHUIO IIPOLIECCOB U SBJICHUH B
HpUpPOJIE U OOIECTBE;

- 3HaYCHUE TIPAKTUKU U BOIIPOCOB,
BO3HMKAIOUIMX B CAMOM MaTeMaTuKe JUIs
(dbopMHpOBaHUS U PA3BUTHS MATEMAaTHYECKOM
HAYKH; HCTOPUIO Pa3BUTHS NOHSATHS YUCIIA,
CO3JJaHUSI MAaTEMaTHYECKOT0 aHAIIN3a,
BO3HHMKHOBEHUS U PAa3BUTHS T€OMETPUH;

- YHHBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKU
MaTeMaTH4eCKUX PacCYKICHUH, NX
IIPUMEHUMOCTh BO BCEX 00JIaCTIX
YeJI0BEUECKOH JIeSITeTbHOCTH;

- BEpOSTHOCTHBIN XapaKTep pa3ImyHbIX
IPOLIECCOB OKPYKAIOIIEr0 MUPA.




MPEIMETOB U 33]a4 U3 PeaIbHOM KHU3HH;
BbIpa)kaTh (POPMYyJIaMU 3aBUCUMOCTU MEXKIY
BEIIMYMHAMU;

- yMEHUE CBOOOHO OIIEpUPOBATh
MOHSATUSMH: YeTHOCTb (DYHKIIUH,
[EPUOIUYHOCTb (DYHKIIMH, OTPAaHUYEHHOCTh
(yHKIMY, MOHOTOHHOCTH (DYHKITUH,
PKCTpeMyM (DYHKIIMH, HAHOOJIbIIIEE U
HaMMEHbIIIEe 3HAYCHUs! PYHKIIUU HA
[IPOMEXKYTKE; YMEHHUE ITPOBOIUTh
pccieioBaHue QyHKIINU;

YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduKu
(byHKUIMH 1715 pelieHus ypaBHEHHH,
HEPaBEHCTB U 33/1a4 ¢ HapaMeTpamy;
M300pakaTh HA KOOPAUHATHOM IJIOCKOCTH
MHO>KECTBA PEIICHUI YpaBHEHUH,
HEPABEHCTB U UX CUCTEM;

YMEHHE CBOOOJHO ONEpUpPOBaThH
MOHSTUSIMU: [10CJIEJOBATEIbHOCTb,
apudMeTHuecKas nporpeccus,
reoMeTpHuuecKas mporpeccusi, 0eCKOHEUHO
yOBIBaroI[asi reOMeTpUYecKast IPOrpeccus;
YMEHME 3a/1aBaTh M1OCIIEA0BATEIbHOCTH, B
TOM YHCJIE€ C IOMOIIbIO PEKYPPEHTHBIX
bopmyu;

- YMEHHE ONIEPUPOBATH TOHITUIMMU:
HENPEPbIBHOCTD (DYHKIMH, aCUMIITOTHI
rpaduka GyHKIUH, IEpBast U BTOpast
pou3BOIHAS (PYHKIMH, TEOMETPUUYECKUM U
(bU3HUYECKUN CMBICI TPOU3BOTHOM,
nepBooOpasHasi, OnpeeeHHbIN HHTEeTpal;
YMEHUE HaXOJUTh aCHMIITOTHI rpaduka
(YHKLNY; YMEHHE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHMSI, YACTHOTO U
KOMITO3ULIUH (DYHKIMH, HAXOIUTh
YpaBHEHHE KacaTelbHOU K rpauKy
byHKINY;

YMEHHE HCI0JIb30BATh IPOU3BOIHYIO JIJIS
pcclieIoBaHusl (QYHKIMM, 15 HAXOXKAECHUS
HAMTYYIIIero penIeHus B MPUKIIaTHBIX, B
TOM YHMCJIE COLIMATILHO-DKOHOMHUYECKUX U
(u3nyecKux 3aaayax, 1Jis onpeaeeHus
CKOPOCTH M YCKOPEHHUS; HaXOAUTh IO
1 00BEMBI (DUTYD C TOMOIIBIO HHTETPAJIA;

- YMEHHUE peliaTh TEKCTOBBIE 3a/1a4H Pa3HBIX
TUIIOB (B TOM YHMCJI€ HAa IPOLEHTHI, 10U U
JaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb
TOBapOB U YCIYT, HAJOTH, 33Ja4u U3
00J1aCTH yIpaBJICHUs JINYHBIMH U
ceMEHBIMU (PMHAHCAMM);

COCTABJISATh BBIPAXKEHUSI, ypaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO
3a/1a4M, UCCIIEI0BATh ITOIYYEHHOE PELICHHE
1 OIICHUBATH MPaBJIONOI00HOCTh




pEe3yIbTaTOB;
- YMEHHUE ONIEpUPOBATh MOHATUSAMU: CPEIHEE
apudMeTHuecKoe, MeIuaHa, HanOoJbIIee 1
HalMEHbIIIee 3HAaYEeHUs, pa3Max, TUCIIepPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa;

YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
MH(pOPMALKIO, IPEACTAaBIECHHYIO B
TabIuIax, Ha IarpaMMax, rpapukax,
OTpa’Karolly0 CBOMCTBA peaibHbIX
[IPOLECCOB U SIBJICHUI;

[PEJCTABIATh HH(OPMALIHIO C TIOMOILIBIO
Ta0IUI] U TUarpamMmM; UCCIIeI0BATh
CTAaTUCTUUYECKUE JaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpapUUECKIX METO/I0B U
QJIEKTPOHHBIX CPEJICTB;

YMEHHUE ONepUPOBATH MOHIATUSMU:
CJIydaliHbIN ONBIT U CIy4aifHOE COOBITHE,
BEPOATHOCTH CIy4alfHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSATHOCTD C
MCTIOJIb30BaHUEM I'pa)MIeCKUX METO/IOB;
PUMEHATHh (HOPMYJIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOMHATOPHBIE (PaKThl U (HOPMYIIBI IPU
pELIeHUH 3a1a4;

OLICHUBATh BEPOSTHOCTH PEATILHBIX
COOBITHI;

BHAKOMCTBO CO CITyYaifHBIMH BETHYHNHAMU;
YMEHUE IPUBOIUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOIHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMEHHUE ONIEpUPOBATH MOHATUSIMH: TOUKA,
npsiMasi, MI0CKOCTb, IPOCTPAHCTBO,
NIBYTPAaHHBIN yrOJI, CKPEIUBAIOIINECS
npsMble, TapajIeIbHOCTh U
NEePIEHANKYIISIPHOCTD MTPSIMBIX U
[JIOCKOCTEH, yroa MeXay NpsIMbIMH, YTOJI
MEKTy IPSIMOU U TUIOCKOCTBIO, YOI MEXKIY
MUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10
TUIOCKOCTH, PACCTOSTHUE MEX/TY MPSIMBIMH,
paccTosiHUE MEXAY IIIOCKOCTIMM;

YMEHHUE HCIIOJIb30BaTh MPH PEIICHUH 3a7a4
M3y4eHHbIE (DAKTBI U TEOPEMBI
TUTAHUMETPHH,

YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYKaIOIIeTo MUPA;

- YMEHUE ONepUPOBATH MOHATUSIMU:
MHOTOTPaHHHK, CEYeHUE MHOTOTPAHHUKA,
KyO, mapajuienenumes, npusMa, mupammIa,
(durypa v mOBEpXHOCTH BPALICHHUS,
[IMHAP, KOHYC, 1ap, cepa, ceueHus
(burypsl BpaleHus, MI0CKOCTb,
Kacaroasicsi cepsl, HUIMHIPA, KOHYCA,
TUIOIAIb TOBEPXHOCTH THPAMHUIBI,




MPU3MBbI, KOHYCa, IMIMHAPA, IJI0Ia1b
chepsl, 00beM Kyba, IPSIMOYTOJIBHOTO
napaiesienunena, MupaMuIbl, TPU3MBI,
[WIMHAPA, KOHYca, 1apa;

YMEHHUE U300pakaTh MHOTOIPAaHHUKH U
[IOBEPXHOCTH BPAILLCHUS, UX CEYEHHUS OT
PYKH, C TOMOIIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHME paclo3HaBaTb CHMMETPHIO B
[IPOCTPAHCTBE;

YMEHME paclo3HaBaTh IpaBUJIbHbBIE
MHOTI'OI'paHHHKH;

YMEHHUE MPOBOANUTH KIacCUPUKAIIIO PUTYD
110 PA3JIMYHBIM [IPU3HAKAM, BBIIOJIHSATD
HE00XO0UMbIE JONOJIHUTEIIbHbBIE
[OCTPOECHHUS;

- YMEHHE OIEepHPOBATH NOHATHSIMHU:
NIBIDKEHUE B IIPOCTPAHCTBE, MOJ00HbBIE
(urypsl B IpOCTPaHCTBE;

MCII0JIb30BaTh OTHOLICHHUE MJIOLIA e
MOBEPXHOCTEH 1 00BEMOB MTOAOOHBIX QUTYP
[pU PELICHNUH 3a/a4;

- YMEHHUE BBIYHUCISITh TEOMETPUIECKUE
BEJIMYMHBI (IJIMHA, YT, IJI0IIa/lb, 00BEM,
[I011a/1b TOBEPXHOCTH ), UCIIOJIb3YS
M3ydeHHBIE POPMYIIBI U METO/IBI;

- YMEHUE ONEPUPOBATH MOHITUAMU:
[PSIMOYTOJIbHASL CUCTEMA KOOP/IUHAT,
KOOPJAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEIECHUE, YTOJl
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEIEHNE BEKTOPa HA YUCJIO;
HaXO/UTh C TOMOILBIO U3YYEHHBIX (HOpMYIT
KOOpJMHAThI CEpeANHbBI OTPE3Ka,
paccTosiHUE MEX1Y JIByMs TOUKaMHU;

- YMEHHUE MOJEJIUPOBaTh peajibHbIe
CUTYyallu{ Ha A3bIKE MaTeMaTHUKH;
COCTABIISATH BBIPAKEHHUSI, ypaBHEHHUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4u, UCCIIEeI0BaTh MOCTPOSCHHBIE MOJIENH
C MCII0JIb30BAaHMEM arrapara anreopsl,
WHTEPIPETHPOBATH TOJTYICHHBIN PE3yIIbTAaT;
CTPOUTH MaTeMaTHYECKUE MOJIENIH C
MOMOIIIBIO0 TEOMETPHUECKUX MOHATHH 1
BEJIMYMH, PElIaTh CBI3aHHbIE C HUMHU
MPaKTUYECKHE 3a]1a4M; COCTABIIATH
BEPOSATHOCTHYIO MOJIETIb U
WHTEPIPETHPOBATH TOJTYICHHBIN PE3yIIbTAaT;
pemaTh MpUKJIAHbIE 3a]1a4l CPEACTBAMHU
MaTeMaTHUYeCKOIo aHalln3a, B TOM YHCIIe
COLIMAJIbHO-9KOHOMHUYECKOTO U
(hM3UIECKOTO XapaKTepa;

- YMEHHE BBIOUPATh MOAXOISAIINN
M3YdeHHBIN METOT ITIsl pEIICHUS 3a/1a4H,




pacrio3HaBaTh MaTeMaTHYECKUE PaKThl U
MaTEeMaTUYECKHE MOJEIHN B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
YMEHUE IPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U
MHUPOBOM MaTEMaTUYECKON HAYKH.




Bocnurarensnas pabora

I'ymaHuTapHBIA MOAYJIb

Hamnpasnenue/
1eNn

Co3nanue yciaoBuid,
o0ecreunBaroIX

Hcnonp30BaHne BOCIMTATEIFHOTO MIOTEHIMANA
y4eOHOro npeaMera

JlyXOBHO-HpaBCTBEHHOE
BOCIIMTAHHE

- IyXOBHO-HPABCTBEHHOE
pa3BHUTHE HA OCHOBE
TPaJULIMOHHOMN
HAIMOHAJIbHOW CUCTEMBI
LIEHHOCTEH (lyXOBHBIX,
TUYECKUX, ICTETUYECKHUX,
MHTEJJIEKTYaJIbHBIX,
KyJIbTYpHBIX 1 Jip. (B1)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHIAAA
peaMera JJis:

- lyXOBHO-HPABCTBECHHOI'O PA3BUTUSA
00I11€YeTIOBEYECKUX JYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTEN, (OPMUPOBAHUS
KYJbTYPbI STUYCCKOTI'O MBIIJICHUS,
CIOCOOHOCTH MOPAIBbHOI'O CYKICHUS
IIOCPEICTBOM MOJCIMPOBAHUS CUTYyaLUN
HPaBCTBEHHOI'O BBIOOPA U JIp. HHTEPAKTUBHBIX
METOJIOB O0yUYeHUS (IMCKYCCHIA, TUCITYTOB,
POJIEBBIX CUTYallMii) Ha y4eOHBIX 3aHATHUSIX

- MPUOOIICHUS K TPAJAUIIMOHHBIM POCCUMCKUM
JlyXOBHO-HPAaBCTBEHHBIX LIEHHOCTSAM 4epe3
COJIEpKaHuE MPEIMETOB.

- popmupoBanue
STHYECKOTO MBIIIICHHS U
npoeCCUOHATLHON
OTBETCTBCHHOCTH
cuenuanucra (B2)

- (popmupoBanue
JMYHOCTHO-
LCHTPUPOBAHHOT'O
10JIX0/1a B
npoQeCCHOHAILHON
KOMMYHHKAIIHH,
KOTHUTHBHO-
MIOBE/ICHYECKUX U
PaKTUKO-
OPUCHTHUPOBAHHBIX
HaBBIKOB, OCHOBaHHBIX Ha
00IIepOCCHICKUX
TPATUIIMOHHBIX [IECHHOCTSIX

(B3)

1. Mcnionb30BaHue BOCIUTATEIBHOTO
IOTEHLMANA [TPEIMETA.

2. Pa3paboTka HOBbIX HHHOBAIIMOHHBIX KYpCOB
T'YMAaHUTApPHOU U MEXIPEIMETHON
HaIpaBJIEHHOCTH.

I'pakpanckoe u
NaTPUHOTHYECKOe
BOCIIUTaAHHUE

- (hopmupoBaHue
MaTPUOTUIECKOTO
CaMOCO3HaHuS,
CTPEMJICHHS K peain3aiiuu
unrepecoB Poaunsl (B4)

1. Ucnionnp30BaHne BOCIIUTATEILHOTO
MOTEHIIMaNa MpeIMeTa JAis:

- (opMHUpOBaHUS COMPUIACTHOCTHU K CyILOE
Poaunbl, MHIMBUYaTbHO-TUYHOCTHOTO
OTHOIICHUA K I/ICTOpI/II/I OTC'—IGCTBa
MOCPEJICTBOM U3YUYECHHSI HCTOPUU COOCTBEHHOM
CEMbU, peFI/IOHa B KOHTCKCTEC I/ICTOpI/II/I POCCI/II/I;
- (hopmupoBaHUS YyBCTBA TOPIOCTH
TePOMYECKHUM ITPOILTBIM HAPOJIa, TIOCPEICTBOM
W3YYCHUSI TEPOUIECKHUX CTPAHUIl UCTOPHH
OtedecTBa, HAMIOJTHEHHSI COICPIKAHUS
MpeaMeTa NaTPUOTHYECKUM COJIEpPIKaHUuEM;

- opMHUpOBAHNE HETIPUATHS UCKAKCHUS
VCTOPHUU TIOCPEJICTBOM BBITIOJTHEHUS YU€OHO-
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HCCIIeN0BAaTEIbCKUX 3aJaHUMH,
OPHUEHTHPOBAHHBIX HA U3yYEHUE U IPOBEPKY
HCTOPUYECKUX (DAKTOB, KPUTHUCCKHIA aHATH3
nyOaukanuii mo ucropun Poccun.

- ¢popMupoBaHue
Tpa)KJaHCKOM
UJCHTUYHOCTH,

IPaKJaHCKOW U IPaBOBOMU

KYJbTYpPbI, aKTUBHON
rpaXk 1aHCKOW MO3ULIHH,
HaBBIKOB, HEOOXOIUMBIX
JUISL yCIIELIHOM
caMmopeanu3anyu B
oo6mectse (BS)

Hcnonb30BaHre BOCIUTATEIHHOTO MTOTCHIIMATA
npeamera st popMUpoBaHUS
HEPaBHOYITHOTO OTHOIIEHUS K BOTIPOCAM
pa3BUTHS TPAXKIAHCKOTO 00IIeCcTBA
MOCPEJICTBOM BKIIFOUEHUS B COIIMATBLHO-
3HaYMMYIO, B TOM YHCJI€ BOJIOHTEPCKYIO
(m1OOPOBOIBYECKYIO) NEATEIBHOCTD, & TAKKE
TIOCPEJICTBOM HCCIIEIOBATEIBCKUX U
TBOPUYECKUX 3aJaHUI COOTBETCTBYIOIIETO
npodwist (B paMkax ydeOHBIX 3aaHUH,
CaMOCTOSITENILHOUN paboOThI U 1p.).

- ¢popMupoBaHue
HETIPUSITHS
JIECTPYKTUBHBIX
uneonoruii (B6);

- mpoUIaKTHKA
IKCTpPEMH3MA H
JICBUAHTHOTO TTOBEICHHSI
(B7)

1. Hcnop30BaHKe BOCHUTATEILHOIO
MOTEHIIUANA MpeaAMeTa 1t HOPMHUPOBAHUS
MOHMMAaHUS MHOTOO0Pa3us KyJIbTyp U
ITUBIJIM3AITAHN, NX B3aNMOJICHCTBHS,
MHOTOBAapUAaHTHOCTH, (POPMHUPOBAHUS
YBaXXEHUS K YHUKAIBHOCTH HAPOJIOB, KYJIbTYP,
JUYHOCTH MTOCPEICTBOM TEMAaTHUYECKOTO
AKIICHTUPOBAHUS B COJEPKAHUM MPEIMETOB M
yueOHBIX 3aJaHMUIA;

2. Mcnonp30BaHuE BOCIIUTATSILHOTO
MOTCHITMANA MpeaMeTa it popMUpoBaHUS
MOHUMAHUS BIIUSAHUS PA3IMYHBIX ACIIEKTOB
KYJIBTYpPbI M PEJIUTUU Ha OOILIECTBEHHYIO KU3Hb
¥ (OPMUPOBAHKE JIMYHOCTHU; POIH
HPaBCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH B
pa3BUTHUU OOLIECTBA MOCPEICTBOM
TEMaTUYECKOr0 aK[IEHTUPOBAHUS B
COJIEpKaHUU TIPEJAMETOB U y4eOHBIX 3aJaHUM;
3. Mcnonb30BaHNE BOCIUTATEILHOTO
MOTEHIMaa mpeaMera st popMupoBaHus
HEMPUATUS SKCTPEMU3MA U IEBUAHTHOTO
TOBEJICHUS TTOCPEICTBOM TEMAaTUUECKOTO
AKIICHTUPOBAHUS B COAEPKAHUM MPEIMETOB M
CTIeIMaTU3UPOBAHHBIX YUCOHBIX 3aJJaHUMH.

duznueckoe BOCIIUTAHUE

- (hopmupoBaHue
KYJbTYPBI 3JI0POBOTO
o0pa3za KU3HH, Pa3BUTHE
CHOCOOHOCTH K
COXpaHEHHIO U
YKPETUICHUIO 37I0POBbSI
(B8)

Hcnonp30BaHKe BOCIIUTATEIBHOIO TOTEHIAIA
peaMera JJis:

- (hopMupoBaHUs y 00ydaroLIMXCsl LIEHHOCTEH
3JI0pOBOr0 00pa3a >KMU3HU, IOCPEACTBOM
nomnyaspusanus GU3NIecKoi KylnbTypsl U
MTO3UTHUBHBIX KU3HEHHBIX YCTAHOBOK,
noOy>KAE€HUs CTY/IEHTOB K aKTUBHOMY 00pa3y
YKU3HM U 3aHATHIO CIIOPTOM;

- (hopMupoOBaHUS HaBBIKOB 3/I0POBOT0 00Opaza
YKU3HU, TOTPEOHOCTH B PETYJSPHBIX 3aHATHUSIX
¢bu3nvecKoil KyIbTypoil U CIOPTOM
IIOCPEICTBOM IPOBEACHUS €KETHEBHBIX
(u3NYECKUX TPEHUPOBOK, OpPraHU3aluU
CUCTEMATUYECKUX 3aHATHI 00yJaromuxcs
(bu3n4ecKoil KylIbTypoil, CHOPTOM U TYPU3MOM,
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B TOM YHCJI€ B paMKaX CIIOPTHUBHO-
OpPUEHTUPOBAHHBIX CEKIUH.

JKo0J0oruIecKoe
BOCIIUTAHHUE

— ¢opmHpoBaHUE
OepeXHOr0 OTHOIICHHUS K
MPUPOJAE U OKPYKAOLIEH
cpene (B9)

Hcnonp30BaHre BOCIUTATEIHHOTO
MOTEHIMAaJa MpeIMeTa JJIs:

- pa3BUTHE HKOJIOTMYECKOI KYIbTYpHI Yepes
yueOHbIE 3aJaHHsI UCCIIEA0BATENLCKOTO
Xapakrtepa, IoAroTOBKY pedepaToB, JOKIAIOB,
MIpe3eHTaIHi, Acce, HaydHO-00pa30BaTEIbHbIX
IPOEKTOB IKOJIOTUYECKOM HAIIPaBICHHOCTH;

- COJICHICTBHE PA3BUTHIO HKOJIOTHIECKOTO
MBILUICHUS Yepe3 U3ydeHHe MOCIeICTBUI
BJIMSIHUS YEJIOBEKA HA OKPYKAIOLIYIO Cpeny.

KyastypHoe u
3CTeTH4YeCcKOoe BOCIINTAHNE

- BOCIIUTAHHE
ACTETUYECKUX HHTEPECOB
u notpedHocteii (B10)

Hcnonp3oBaHue BOCIIMTATENHLHOIO IMIOTEHIHAIA
HpeI[MeTa JJIS IIOBBIIICHU S I/IHTepeca
00y4aroIuXcst K U3Y4ECHUIO KYJIbTYPHOTO
HacJeaus YeoBeYecTBa, 000ralleHus ooIei u
pPEUCBON KYJIBTYPBI U€pe3 CONCPIKAHHE
HpeI[MeTOB, BBITIOJIHCHUC y‘~I66HbIX 3aIIaHHfI, B
TOM YHCJIC U3YYCHUE KIIACCHUECKOU
JII/ITepaTypI)I, HOI[FOTOBKy TBOquCKI/IX n
UCCIIEIOBATEIbCKUX IPOCKTOB, JCCE,
pedeparoB, TUCKYCCUH IO BOIPOCAM KYJIbTYPBI
u Jip.

HNHaresnexryajibHoe
BOCIIMTAHHE

Hcnonp3oBaHne BOCIUTATEILHOIO NOTEHI[MAIA

- (hopmupoBanme npeaMeTa Juisi pOpMUPOBaHUS KyJIbTYpPbI
KYJIbTYpPbl YMCTBEHHOT'O YMCTBEHHOI'O TPYJla IOCPEICTBOM BOBIICYCHUS
Tpyna (B11) CTYJCHTOB B yU€OHBIE UCCIIEIOBATENbCKHE

3aJjaHMsl, KypCOBbIe paOOThHI.

- IOHUMAaHHUE

1. Mcnionp30BaHnE BOCIIUTATENBHOIO
COLIMOKYJIBTYPHOTO H

MOTEHIIAAJIA IPEAMETA.
MEXIIPEAMETHOTO

KOHTCKCTA pa3BUTUA
Pa3JINYHBbIX HAYUYHBIX

2. Pa3pa0oTka HOBBIX HHHOBAI[MOHHBIX KYPCOB
T'YMAaHUTApPHON U MEXIPEIMETHON

. HaIPaBJIEHHOCTH.
obunacrei (B12) P
- CIIOCOOHOCTH
AHAJIU3UPOBATH

P 1. Ucrmionp30BaHue BOCIIUTATEILHOTO
IIOTCHUIHUAJIbHBIC

[IUBWIN3AIUOHHBIC U
KYJIBTYPHBIE PUCKHA U
yrpo3bl B Pa3BUTHH
Pa3IMYHBIX HAYUYHBIX
obnacreii (B13)

MOTEHIIAAJIA IPEAMETA.

2. Pa3paboTka HOBBIX HHHOBAIIMOHHBIX KYPCOB
TYMAaHUTApPHON U MEXIPEIMETHON
HaIIPaBIEHHOCTH.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOM TUCIUIUIMHBI U BUJIBI y4eOHOM paboThI

Bun yueO6Hoii padoThI

Oo0BeM yacoB

MakcumaiibHast ydeOHasi Harpy3ka (Bcero) 340
Oo0s3aTenbHas ayIMTOpHas yueOHasi HArpy3Ka (Bcero) 310
B TOM YHCIIE:
Teopus 188
MIPAKTUYECKHE 3aHATHS 122
71a00paTOPHBIE 3aHATHS -
KOHTPOJIbHBIE paOOTBHI -
CamocTosiTesibHasi padoTa o0yuawouierocs (Bcero) -
Wrorosas arrecrauus 1o JUCHUIUIMHE 30

OK3aMCH
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MarteMaTuka

2.2. TemaTH4ecKHUii IJIAH U cOJIeP:KaHNeE YUeOHOH UCHUTLIMHBI

HauMenoBanue
pa3aesioB u TeM

Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHble U NPAKTHYECKHe 3aHATHSA,
caMoCTosiTeJIbHAs padoTa CTy/1eHTOB

O0BbeM yacoB

OcBaunBaeMbIe
3JIEMEHThI
KOMIIeTeHI M

1

2

3

4

Pazgen 1.
Anredpa u
HAYAJIa aHAJIH3A

Coaep:xaHue yueOHOro MaTepuaJia

IToBTOpenue. Pemenue 3aaa4 ¢ UCIOIb30BAHUEM CBOWCTB YMCEI U CUCTEM CUUCIICHUS,
JNETMMOCTH, JOJIEM W YacTei, MPOLEHTOB, MOJyJel uucen. Pemenuwe 3agauy ¢
UCIOJb30BAHUEM CBOWCTB CTENEHEHl M KOpHEH, MHOrOWIEHOB, NpeoOpa3oBaHUM
MHOTOYJIEHOB UM  JpOOHO-pallMOHAlbHBIX  BblpakeHHM. PemieHue 3amau ¢
UCIIOJIb30BaHUEM TpajyCHOM Mepsl yria. Monysb 4yucilia U €ro cBoicrBa. PemieHune
3aJa4 Ha JIBIKEHHE W COBMECTHYIO paboTy, CMECH U CIUIaBHI C MOMOIIBIO JIMHEHHBIX,
KBaJpaTHBIX M JPOOHO-pAllMOHAJIBHBIX YPaBHEHUH M MX cucTeM. Pemenue 3anau c
IIOMOILBI0 YHUCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOU, C
IPUMEHEHUEM HU300paKEHMsT YHMCIOBBIX IPOMEXKYTKOB. Pemenue 3amau ¢
WCTIOJIb30BAHNEM YHCJIOBBIX (YHKIUH M WX rpadukoB. Mcrmonb30BaHNEe CBOWCTB U
rpadMKOB JIMHEMHBIX U KBaJPAaTHUHBIX (YHKLUH, 0OpaTHON MPONOPLUUOHAIBHOCTU U
¢yukun. ['paduueckoe pemieHue ypaBHEHHMH U HepaBeHCTB. lcmonb3oBaHue
olepalnuil HajJ MHOXECTBAMHM M BBICKa3bIBaHUSAMHU. lICIoib30BaHNME HEPABEHCTB U
CHCTEM HEpPABEHCTB C OJIHOM MEPEMEHHOM, YNCIIOBBIX TPOMEKYTKOB, UX 00bEINHEHUIN
u nepeceyeHuid. IIpumeHeHWe MpHM pELIEHMH 337ad CBOMCTB apH(PMeTHUYecKoll Hu
r€OMETPUYECKONl  Mporpeccuy, CYMMHPOBAaHMS ~ OECKOHEUHOM  cxojsuiencs
F€OMETPUYECKON ITPOTrPECCUM.

MHosecTBa (YUCIIOBbIE, T€OMETPUUECKUX (UTYyp). XapaKTEepUCTUUYECKOE CBOMICTBO,
3JIEMEHT MHOJKECTBA, IyCTOe, KOHEUHOE, OECKOHEUHOEe MHOKECTBO. CIIocoObl 3aaHus
MHOecTB [logmMHOKecTBO. OTHOILIEHUS MPUHAIIEKHOCTH, BKIIOUEHUS, PABEHCTBA.
Omnepauuu Hag MHOkecTBaMu. Kpyru Diinepa. Koneunsle u 6eckoHeuHbIe, CUETHBIE U
HECUYETHBIE MHOKECTBA.

VicTuHHBIE M JIO)KHBIE BBICKa3bIBaHUS, OIEPAllMU HAaJl BBICKa3bIBaHUSAMHU. Alredpa
BbICKa3bIBaHU. CBs3b BBICKA3bIBAHWWM C MHOXKECTBaMHU. KBaHTOpHI CyIIECTBOBAHHUS U
BCEOOIIHOCTH.

3akoHbl joruku. OCHOBHBIE JIOTHYECKHE TpaBwia. PereHue TOTMYECKWX 3a1ad C
HCII0JIb30BaHNUEM KPYroB Dilsiepa, OCHOBHBIX JJOTUYECKHUX ITPABHIL

Ymozakmouenus. OOOCHOBaHUS M JI0Ka3aTeIbCTBO B MareMaTuke. Teopembl. Bumbl
MaTEeMaTHYECKUX yTBEpXKAeHUU. Buael nokasatenbcTB. Maremarnyeckass MHAYKIHS.
YTBepKACHUS: o0OpaTHOe JAHHOMY, IIPOTUBOIOJIOKHOE, oOpaTHOE
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MIPOTUBOMNOJIOKHOMY JaHHOMY. [Ipu3Hak U CBOICTBO, HEOOXOAMMBIE U JOCTATOYHBIE
yCIIOBUSL.

OcHoBHas Teopema apudmeruku. OcTtaTku U cpaBHeHusA. Anroput™m EBkmmaa.
Kuraiickast Tteopema 00 octarkax. Mamas Teopema @Pepma. (-HUHBIE CHUCTEMBI
cuucienus. yHkuus Jusepa, YUCiIo U CyMMa JeIUTeIeH HaTypaibHOIO YHCa.
Paguannas Mepa yria, TPUrOHOMETpUYECKAash OKPYXHOCTb. TpPUTOHOMETpPUYECKHE
¢byHkuu yucen U yriaoB. Dopmynbl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX
¢byHkuui, GpopMynsl IBOHHOTO M MOJOBUHHOTO aprymeHTa. [IpeoOpazoBaHue CymMmBbl,
Pa3HOCTH B MIPOU3BEJICHUE TPUTOHOMETPUUECKUX (DYHKITHIA, 1 HA0OOPOT.

Hynu QyHkuuu, npomMexyTKd 3HAKOMOCTOSIHCTBA, MOHOTOHHOCThb. HauOounbliee u
HauMeHblIee 3HaueHne ¢pyHkuuu. [lepuoanyeckre GyHKIMU U HAUMEHBIIUHN MEPUOI.
UYernble u HeueTHble QyHKUUU. DyHKIUU «IpoOHAst 4acTh YUCIa» y={X} U «enas
4acTh Yncliay y=[Xx].

Tpuronomerpuyeckue (QyHKIIMU YUCIOBOTO apryMeHTa y=0cCO0S COS X ;y=0sin sin X
;y=X ;y=x . CBoiicTBa 1 rpaduKu TPUTOHOMETPUIECKUX (PYHKITHIA.

OOpaTtHble TpUrOHOMETpUYECKHE (YHKIUU, HUX TJIaBHbIE 3HAYEHHUsS, CBOWCTBA U
rpadpuxu. TpuroHomerpuueckue ypaBHeHUA. OIHOPOJHBIE TPUTOHOMETPUUECKUE
ypaBHeHus. PemieHne mpocTelinx TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreitine
CUCTEMbI TPUTOHOMETPUUYECKUX YPABHEHUH.

Crenenb ¢ JEHCTBUTENIBHBIM IIOKa3aTelleM, CBOMCTBa cremneHu. I[lpocreitmue
MOKa3aTeIbHbIe YpaBHEHUS U HepaBeHcTBa. [lokazarenbHas QyHKIUS U €€ CBOMCTBA U
rpadpuk. Yucno e u pyHKuus y=e”X.

Jlorapucgm, cBoiictBa sorapupma. JlecATUYHBI U HaTypalbHBIA Jorapudm.
[IpeoOpa3oBanue norapupmMuueckux BblpaxkeHui. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €€ CBOICTBA U Irpaduk.

CrenenHas ¢pyHKLUSA U ee CBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.
[lepBuuHble MpEeACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4Hcel. JleWcTBus ¢
KOMIUIEKCHBIMU uuciaMd. KOMIUIEKCHO conpspkeHHble uucia. Monaynnb M apryMeHT
yucna. Tpuronomerpuyeckas Gopma KOMIUIEKCHOrO uucia. PemeHue ypaBHeHUH B
KOMIUIEKCHBIX YHCIaX.

Mertoa nHTEpBAJIOB ISl peleHrs HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB GyHKIIHIA:
CIBUI, YMHOXEHHE Ha YHCJIO, OTPAXEHHE OTHOCHUTEIBHO KOOPIMHATHBIX OCEH.
I'padnueckue MeTonpl peuieHUs ypaBHEHUN W HEpaBeHCTB. PelleHue ypaBHEHUN U
HEPABEHCTB, COJIEPKALUX NTEPEMEHHYIO 10T 3HAKOM MOJYJIS.

CucremMpl MOKa3aTeIbHBIX, JOTapUPMHUUECKUX M HPPALMOHAIBHBIX YpaBHEHUH.
CucTeMsbl OKa3aTeNbHBIX, JOrapUPMUUECKIX U UPPALIMOHAIBHBIX HEPABEHCTB.
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B3anmuo obpatubie pyHkiuu. ['paduky B3auMHO 00paTHBIX (YHKITHA.

VYpaBHEHHUs1, CHCTEMBI YPABHEHU C IIAPAMETPOM.

®opmyna bunoma Hprotona. PelieHne ypaBHEHUM CTENEHU BBIIE 2 CIEIUATbHBIX
BunoB. Teopema Buera, reopema besy. [IpuBogumeie 1 HENPUBOAUMBIE MHOTOYJICHBI.
OcHoBHast Teopema anredpsl. CuMMeTpuyeckue MHorowieHsl. llergouucineHHble u
1L[€JI03HAYHbIE MHOTO4JIEHBI.

JuodanTtoBsl ypaBHeHus. Llernubie npoou. Teopema depma 0 cymme KBaipaToB.
CyMMBI U psJibl, METOJIbI CYMMUPOBaHUS U IPU3HAKU CXOJUMOCTH.

Teopembl 0 MpUOIMKEHUN JEMCTBUTEIBHBIX YNCEN PAllMOHAIbHBIMU.

MHosxecTBa Ha KOOPAUHATHOM MJIOCKOCTH.

Hepapenctso Konm—ByHsIKOBCKOTr0, HEepaBEHCTBO VleHceHa, HepaBeHCTBA O CPETHUX.
[Tonsarue npenena Gynkuuu B Touke. [lonarue npenena GyHKIMM B GECKOHEUHOCTH.
Acumnrorel rpaduka ¢yHkuumu. CpaBHEHHE OECKOHEYHO MalbIX M OECKOHEYHO
6onpmnx. HenmpepbsiBHOCTh ¢yHkuuu. CBoiicTBa HenpepbIBHBIX (GyHKuuid. Teopema
Beiiepmrpacca.

Huddepenuupyemocts ¢ynkuuu. IlpousBonnas ¢ynkuuu B Touke. KacatenmpHas k
rpadpuky ¢yHkuuud. [eomerpuueckuii ©  (QU3MUECKUH CMBICT POU3BOIHOM.
[Ipumenenue mnpousBoaHo B ¢usuke. IIponsBojHbIe 3iIeMEHTApPHBIX (QYHKIUIL.
[TpaBuna nuddepeHmpoBanus.

Bropas npousBojHasi, ee reoMeTpUUECKUil U (PU3NYECKHI CMBICIL.

Toukn »skcTpemyma (MakcuMyma M MuUHHUMyMa). McciaenoBaHue 3JI€MEHTApHBIX
(GyHKIMN Ha TOUKM SKCTpEeMyMa, HauOoJblllee ¥ HAaUMEHbIIee 3HAYCHHE C TTOMOIIbIO
npou3BogHoi. [loctpoenne rtpadukoB (yHKIUE C TOMOMIBIO MPOU3BOIAHBIX.
IIpumeHeHne MNPOM3BOMHOM MNpU pelleHuu 3afad. HaxoxaeHue SKCTpEMyMOB
(GYHKIMI HECKOJIBKUX MEPEMEHHBIX.

IlepBooOpaznass. Heomnpenenenuslit wuHTerpan. IlepBooOpasHble 3iE€MEHTapHBIX
¢yakuil. Ilnomane kpuBonuHeiHoW Tpaneuuu. Popmyna Herlorona-Jleibuuma.
Onpenenensblii uHTErpai. Beruucnenue miomazaei miockux ¢uryp 1 o0beMoB Tel
BpallleHUs C IOMOIIbIO UHTETpajIa.

Mertob! pemieHust pyHKIIMOHANBHBIX YPaBHEHUI U HEpPAaBEHCTB.

Paspnean 2.
I'eomerpus

Conep:kaHue y4eOHOTr0o MaTepuaJa

[ToBTOopenue. Pemienne 3amad ¢ HMCMOIB30BAHHEM CBOWCTB (PUTYpP HA TIJIOCKOCTH.
Pemenne 3amau Ha [10Ka3aTeabCTBO M IOCTPOEHUE KOHTpHpuMmepoB. [Ipumenenue
MPOCTEUIINX JIOTHYECKUX MNpaBwil. PemeHne 3amad C HCIOIB30BAHUEM TEOPEM O
TPEYroJIbHUKaX, COOTHOIIEHHH B NPSAMOYTOJNBHBIX TpEyrojbHHKax, (PaKTos,
CBA3AaHHBIX C YCTBIPCXYIOJIbHUKAMM. Pemenne 3a4a4 C HCIIOJb30BaHUEM (i)aKTOB,
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CBSA3aHHBIX C OKpPYXKHOCTAMH. PemeHue 3amad Ha U3MEpPEHMS Ha IUIOCKOCTH,
BBIYMCIICHM JUIMH U IUIoazaeil. Pemenne 3agad ¢ moMOIIBIO BEKTOPOB U KOOPAUHAT.
Harnmsagnas crepeomerpus. [Ipusma, napamuienenunen, nupaMuia, TETPasap.
OCHOBHbBIE TOHSATHS TE€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U
cieactBus u3 HUX. [loHsTHe 06 akcHOMAaTHYECKOM METOJIE.

Teopema Menenas mia terpasgpa. [loctpoenue ceueHuid MHOIOTPaHHUKOB METOA0M
cienoB. llentpanbHoe mnpoekTupoBaHue. I[locTpoeHue cedyeHuii MHOTOIPaHHUKOB
METOJIOM MTPOEKIIUH.

CkpeuBarouiyecs: IpsiMble B IPOCTPAHCTBE. YTIoJl MEXIy HUMU. Meroabl
HAaXO0XACHUS PACCTOSTHUN MEKIY CKPEIIMBAOIIMMHUCS ITPSIMBIMH.

TeopeMsbl 0 mapajuIeIbHOCTH MPSAMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapamiensHoe
IPOEKTUpOBaHUE U u300paxeHue ¢uryp. Ileomerpuyeckue MecTa TOUYEK B
IIPOCTPAHCTBE.

[lepneHIUKYNApHOCTh MNPSAMOM M IMIOCKOCTH. OpTOrOHAIBHOE IPOEKTHUPOBAHMUE.
Haxnonnelie u npoexuun. Teopema o Tpex NepreHIUKYISIpax.

Buner  terpasgpoB. OpTOLEHTPUYECKHH  TETpa’lp, KApKaCHbBIM  TeTpa’ap,
paBHOrpaHHbI TeTpadp. IlpsimoyrosbHbll TeTpasap. Meauanbl U OUMeIUAHBI
TeTpadapa.

JlocTpanBanue TeTpasapa 10 MapasuieenuIe/a.

PaccrosHust mexay ¢urypamu B mnpocTpaHcTBe. OOIMI NEepHeHIUKYISp JBYX
CKPELIUBAIOIINXCS MPSMBIX.

Yruel B npoctpaHcTBe. IlepnenaukynsapHble IUIOCKOCTH. Ilnomans opTOroHaabHOM
npoekuuu. IlepneHaukynspHOe ceyeHue NMpU3Mbl. TpeXrpaHHbIi U MHOTOTPaHHBIN
yros. CBOHCTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKHUX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YyIJIA.

Bunel mHOrorpanHumkoB. PasBeptkm MHoOrorpanHuka. Kparwaiimme mnyta Ha
IIOBEPXHOCTH MHOTOTPaHHMKA.

Teopema Diinepa. IlpaBuibHbIE MHOTOTPAaHHUKH. J[BOWCTBEHHOCTH MPaBHIBHBIX
MHOTI'OTPaHHUKOB.

[Tpusma. Ilapamnenenunen. CpoiicTBa  mapamienenunena.  [IpsMoyronbHbId
napajurenenunes. HakioHHbIe IPU3MBL.

[Impamupga. Buael nupamMua. OieMeHTHl NpPaBWIBHOW nHpaMuibl. Ilupamunsr c
PaBHOHAKJIOHEHHBIMU PeOpaMu U IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Inomaay moBepXHOCTEH MHOTOIPAHHUKOB.

Tena BpamieHus: TWIMHAP, KOHYC, map U chepa. CeyeHus NWIMHIPA, KOHYCa U 1Iapa.
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[ITapoBoii cerMeHT, IMapoBOM CJIO0M, MIAPOBON CEKTOP (KOHYC).

YceueHHas NUpaMu/ia U yCEUCHHBIH KOHYC.

DneMeHTHI cheprudeckoit reomeTprn. KoHu4YecKne ceueHusl.

KacatenpHble mpsiMble U TIOCKOCTU. Brimcanusie u onucanusie chepsl. Kacarommecs
cheprl. KomOuHammm ten BparieHusl.

Bekropel 1 koopauHatel. CymMma BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YHCIO. YTOI
Mexay BekTopaMu. CKansipHOE IPOU3BEICHUE.

VYpaBHeHue miockoctd. PopMmyia pacCTOSHUS MEXIYy TOYKaMHU. YpaBHEHHE CQephbl.
dopMyna paccTOSSHUA OT TOYKH J10 IulockocTh. CrnocoObl 3aiaHusi MOpSIMOU
YpaBHEHUSIMH.

Pemenue 3amay M [10Ka3aTeIbCTBO TEOPEM C IIOMOIIBIO BEKTOPOB M METOAOM
KOOpJUHAT. DIIEMEHTHI T€OMETPUU Macc.

[lonstue o0bema. OObeMbl MHOrorpaHHMKOB. OObEeMbI Tel BpallleHUs. AKCHOMBI
oobema. BriBog Qopmyn o0BEMOB MPSMOYTOJIBHOTO Mapaljiesienuneaa, Mpu3Mbl U
nupaMuibl. DopMyItel 17 HAXOKACHUST 00beMa TeTpadapa. TeopeMbl 00 OTHOIIEHHSIX
00BEMOB.

[Tpunoxenus WHTErpaja K BBIYHCICHHIO OOBEMOB M IMOBEPXHOCTEH TeNl BPAIICHHUS.
[Tnomane cdepuyeckoro nosica. O6beM 1mapoBoro ciost. [Ipumenenue o0bEMOB Mpu
pelIeHnH 3a1au.

[Tnomane chepsr.

PasBepTka nunmHapa 1 koHyca. [1nomaas moBepXHOCTH IWIMHPA ¥ KOHYCA.
KoMOuHanmu MHOTOrpaHHUKOB U TEJ BPAILIEHUS.

[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB U ILIOMIAJEH TMOBEPXHOCTEH
MoA00HBIX uryp.

JIBIOKeHHsI B TPOCTPAHCTBE: IMapaUICTbHBI NEpEeHOC, CUMMETPHUS OTHOCHUTEIHHO
TJIOCKOCTH, IIEHTPalibHAS CHMMETPHSI, TOBOPOT OTHOCUTEIHHO MPSIMOH.
[IpeoOpa3oBanue momoOusi, roMoTeTus. PemieHue 3a7ady  Ha IJIOCKOCTH €
HCIOJIb30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

Paznen 3.
BepositHOCTB M
CTATHCTHKA,
JIOTHKA, TeOpHs
rpagos u
KOMOUMHATOpHKA

ConepxaHue y4eGHOro MaTepuaJjia

[ToBropenue. Mcnonp3oBaHue TabMWIl W AWArpamMM ISl TPECTABICHUS TaHHBIX.
Pemienue 3aau Ha MpUMEHEHHE OMHUCATENbHBIX XapaKTEPUCTHK YHMCIOBBIX HAOOPOB:
CpeqHUX, HauOONbIIEro M HAUMEHBIIEro 3HA4YeHMs, pa3Maxa, JUCIepPCUd U
CTaHJAPTHOTO OTKJOHEHHs. BpIUMCIEeHHEe YacTOT W BEPOSTHOCTEH COOBITHH.
Bbruncnenne BepoSITHOCTEH B ONbITaX € PaBHOBO3MOXKHBIMH — 3JI€MEHTApHBIMU
ucxonamu.  Mcronp3oBaHMe ~— KOMOMHATOpPHKH.  BblumcieHune — BepOSTHOCTEH
HE3aBHCUMBIX coObITHI. Mcnonb3oBaHue QopMysbl  CIOXKEHHUS BEPOSTHOCTEH,
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auarpaMm Ditiepa, AepeBa BepoaTHOCTe!, hopmyibl bepHysm.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUU BEPOSTHOCTEM.

VYcnoBHas BeposiTHOCTh. [IpaBuino yMHOXeHHst BepositHOcTe. DopMyna MHOJHOU
BepoaTHoCcTH. Popmyna baiieca.

JIMCKpeTHBIE CilydaliHble BEJIMYMHBI U pacrpenenacHus. COBMECTHBIE pacIpeleIcHHUs.
Pacnipenenenre cymMmbl U IPOM3BENEHUS HE3aBUCHMBIX CIY4YalHBIX BEJIMYMH.
MaremaTnueckoe OXUAAHWE M JUCHEPCUs CIy4ailHOW BEIWYMHBI. MaremMaTudeckoe
OKUJAHUE U JUCIIEPCUS] CYMMBI CIy4YailHbIX BEJIMYMH.

bunapHas cnyvaiiHas BenuuMHA, pacrnpeneneHue bepHymm. ['eomerpuueckoe
pacnpezeieHue. bunomuansHoe pacnpezeseHne U ero CBOIICTBA.
I'unepreomeTprueckoe pacnpeiesieHue U €ro CBOMNCTBA.

HenpepeiBable  ciydailinple  BenauuuHbl. IlnotHocTs  BepostHOCTH. DyHKIHA
pacnpezeneHus. PaBHomepHoOe pacrpe/esieHue.

IlokazarenapHOE pacnpenencHue, ero napaMeTpsl.

Pacnpenenenune Ilyaccona u ero mnpumeHeHue. HopmanbHOE pacnpeneneHue.
Oynkuums Jlamnaca. ITapamerps! HopMmanibHOTO pacnpezeneHus. [Ipumeps! ciayyailHbIX
BEJIMYMH, NOJYMHEHHBIX HOPMAaJIbHOMY 3aKOHY (IOIPELIHOCTh H3MEpPEHUH, pocT
yenoBeka). LlenTpanbHas npeaenbHas TeopeMa.

Hepaencto YeoOnimeBa. Teopema UeOrimeBa u Teopema bepHymmi. 3akoH 60IbIINX
yucen. BeiOopouHbslit MeTo1 U3MepeHus: BeposaTHocTei. Ponb 3akoHa GONbLIMX Yncel
B HayKe, IPUPOJe U OOLIeCTBeE.

KoBapuamnus aByx ciydaiHbix BenuuHH. [loHATHE O KO3 (UIMEHTE KOPPEALHH.
CoBMecTHBIE HaONIOIEHUS JBYX CIy4YallHBIX BeIMYMH. BbIOOpouHBIH KO3 dULIMEHT
KoppensAuuu. JInnelinas perpeccus.

Cratuctnueckass runoreza. CTaTHUCTHKa KpUTEpUsl U €€ YPOBEHb 3HAYUMOCTH.
IIpoBepka mNpoOCTEUIIMX THUIOTE3. OMIUPHUUYECKUE PACHPEIECICHUS U HX CBS3b C
TEOPETUUECKUMHU pacipeeseHussMU. PaHroBas Koppessiiusi.

IToctpoenne coorBeTcTBUN. IHBEKTUBHBIE U CIOPBEKTHBHBIE COOTBETCTBUSA. buekiuu.
JuckperHas HenpepbIBHOCTD. [Ipuninn qupuxie.

Koauposanue. /[BonuHas 3anuce.

OcHoBHble mOHATUS Teopuu TpadoB. JlepeBbs. JlBonuyHoe naepeBo. CBSI3HOCTD.
Komnonents! cBsa3HocTH. I1yTH Ha rpade. DitnepoBbl v ['aMUIBTOHOBBI TYTH.
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHOM JUCILUILIUHBI

3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecrnedeHHI0

Peanuzanus yue6HOro npeamera TpeOyeT HalIMuusl yueOHOTo KaOMHeTa 1o MaTeMaTHKe.

KaOuner MaTeMaTHUYeCKHX AUCHUIVIMH I IIPOBECACHHUSA JIeKIIl/Iﬁ u

NMPaAKTUICCKUX 3aHATHH

Hoctyn x cetu HTepHer;

KommiektT MyapTUMEINITHOTO 000pYA0BaHUS:

ITpoextop EPSON;

WuTepaktuBHas nocka SMART Board;

Hoyt6yk Lenovo IdeaPad 570 15.6"

C BO3MOKHOCTBIO TIOJIKIIIOUEHHS K ceTu «HTepHeT» (0OecnedeH JUIEH3UOHHBIM U
CBOOOJHO pacHpoOCTpPaHSEMbIM MPOrPaMMHBIM OO€CII€YEHUEM, B TOM YHCIIE
OTEUYECTBEHHOI'O ITPOU3BO/ICTBA);

Cron npenonaBarens;

Cryn npenonaBarens;

Cronel yuennueckue — 20 mr.;

[Tomerenue st caMocToATenbHONM padothl. budmmoreka TTU HUAY MUDHU,

YUTAIbHBIM 321 C BBIXOJOM B CCTh I/IHTCDHCT U __o0ecreueHuEM JOCTVIIa K

DJIEKTPOHHON MH(GOPMAIIMOHHO-00Pa30BaTEILHON CpENE
Kommsrorep Jaom FO Office Intel Pentium G3220/H81/DDR3 — 2 mir.;
Mono6noxk Lenovo S40-40 215" FHD CelDC - 8 mrt. (obecrneueHbl

JUIIEH3UOHHBIM U CBOOOJHO PacIpoCTpaHseMbIM MPOTPaMMHBIM 00ecTieueHrueM, B
TOM YHCJI€ OTE€UYECTBEHHOIO MPOU3BOACTBA); IIpoekTop;

DKpaH;

[IpunTep;

BricraBounsie mkadbl — 4 mT.,

Croubl yueHnueckue — 12 mr.,

Crynbs yueHndeckue — 24 mir.



3. 2 UndopmanmonHoe odecnevyeHne 00yueHust

Ilepeuenb  pexoMeHaAyeMbIX  y4eOHbIX  H3JAaHuil, HHTepHeT-pecypcos,
JTOTMOJIHUTEIbHOM JIUTEPATYPhI.

OcHoBHasi JiuTEepaTypa:

1. bammakoB, M. 1I. Maremaruka : y4eOHHUK JJIsl CTYyJACHTOB YUYPEXKICHUU Cpel.
npod. obpazoBanusa [DnexTponnsii pecypc] / M. U. bammakoB . — 8-e uzn., crep. —
Mocksa: Wznatenbckuii neHTp «Axamemus», 2021. — 256 c¢. — TekcT: 31eKTpOHHBIN //
Wznatenbckuii meHTp «Akamemus» [cadT]. — Pexkumm goctyma: https://academia-

moscow.ru/reader/?1d=579439

2. bammakoB, M. M. Marematuka. 3amauyHuk : yde0. mocoOwe s CTYACHTOB
yupexaeHuit cpea. npod. odpazoBanus [InexkTpoHHsiit pecype] / M. U. bammakos . — 6-¢
3., crep. — MockBa: M3parenbckuii neHTp «Akagemusi», 2022. — 416 c. — Tekcr:
aeKTpoHHBbIN // W3matenbckuit 1eHTp «Akaaemus» [caiit]. — Pexum npocryna:

https://academia-moscow.ru/reader/?1d=631471

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. boromonoB, H.B. MaremaTtuka: y4yeOHUK MJig CpeIHEr0 MPO(EecCHOHATBLHOTO
oOpazoBanus [DnexktpoHHbI pecypc] / H. B. boromornosg, I1. . Camoiinenko. — 5-¢ u3.,
nepepadb. um gom. — MockBa: WM3marensctBo  «lOpaiity, 2023.— 401 c.— Tekcr:

anekTpoHHbit // OOpaszoBatenbHass twiargopma FOpaiit [caiiT]. - Pexum noctyma:

https://urait.ru/bcode/511565

2. boromosnos, H. B. Maremaruka. 3amaun ¢ pernieHusiMu: ydeOHOe mocoOue st
CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus [DIEKTPOHHBIN pecypc] /
H. B. boromonoB. — 2-¢ u3a., ucnp. u gomn. — Mocksa: MUznatensctBo «tOpaiity, 2023. —
755 c. — Texkcr: anextpoHHsiid / ObpazoBarenbhas iaropma KOpaiit [caiiT]. - Pexum

nocryma: https://urait.ru/bcode/530620

3. Hamunarep, B. A. Maremaruka: norapuMu4YecKue ypaBHEHHUS W HEPABEHCTBA:
ydueOHOe Tmocobue i cpenHero mnpodeccCHOHATBLHOTO O00pa3oBaHUS [DIEKTPOHHBIN
pecypc] / B. A. Jamunrep. — 2-¢ uzf., ucnp. u aomn. — Mocka: MUznarensctBo «HOpaitty,
2023. — 176 c. — Tekcr: anekrponHbiii / O0pa3oBarenbHas miatdopma IOpaiit [caiT]. -

Pexxum moctyna: https://urait.ru/bcode/514874

4. Jlanmuurep, B. A. Maremaruka: TpPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA!
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yuyeOHOe TMocoOue s cpeaHero Mpo¢deCCHOHAIBLHOTO 00pa30BaHUsA [ DIIEKTPOHHBIH
pecypc] / B. A. lanunrep. — 2-e u3a., uchp. u gom. — Mocksa: U3narensctBo «HOpaiity,
2023. — 136 c. — Tekcr: anexktpoHHbid // OOpa3zoBarenbHas miaatdopma FOpait [caitT]. -

Pesxxum noctyna: https://urait.ru/bcode/515057

5. Hamunarep, B. A. Maremaruka: 3amaun ¢ mapamerpamu B 2 4. Yacte 1: ydeOGHOE
nocobue Jyis cpenHero npodeccruoHaabHOro 00pazoBanus [IIeKTpOoHHBIN pecypc] / B. A.
Hanuurep. — 2-e uza., ucnp. u gon. — Mocksa: U3narensctBo «tOpaiit», 2023. — 466 c. —
Texcr: anextponnsii // OOpa3zoBarenbHas mnatdopma FOpalt [cailT]. - Pexxum nocrymna:

https://urait.ru/bcode/514873

6. Hamuarep, B. A. Marematuka: 3agaun ¢ napamerpamu B 2 4. YacTs 2: yueOHOE
nocoOue JiJIsi CpeHEro MpodecCHOHALHOTO 00pa3oBaHus [ DNIEKTpOHHBIN pecypc]| / B. A.
Hamuarep. — 2-¢ u3n., ucnp. u gom. — Mocksa: M3narenscTBo «FOpaiity, 2023. — 501 c. —
Texcr: anextponnsblil / OOpa3oBarenbHas mwiatrgopma KOpaiit [caiiT]. - Pexum pocryna:

https://urait.ru/bcode/515128

7. Kpemep, H. lII. Maremaruka ais KoJUle[ked: ydyeOHoe mocoOue s CPEeaHEro
npodeCCHOHAIBHOTO  00pa3oBaHus [ DJIEKTPOHHBIH  pecypc] / H. II. Kpemep,
O.I'. KoncrantunoBa, M. H. ®punman; mox pemakmuerr H. III. Kpemepa. — 12-¢ wu3g.,
nepepadb. um jgom. — MockBa: WM3marensctBo  «lOpaiity, 2023.— 408 c.— Tekcr:

anekTpoHHbit // OOpaszoBatenbHas matrdopma FOpait [caiiT]. - Pexum nocrtyma:

https://urait.ru/bcode/533850

Kyuep, T. Il. Maremaruka. TecTsl: yueOHOE OcoOHE 7151 CpeAHETO MPOoheCcCHOHATBHOTO
obpazoBanus [Dnektponnslii pecype] / T. I1. Kydep. — 2-e u3a., ucrp. u 1on. — Mocksa:
N3narensctBO «tOpaitt», 2023. — 541 c. — TekcTt: anekTpoHHbIi // Obpa3oBarebHas

mwiardopma FOpaiit [caiit]. - Pexxum moctyna: https://urait.ru/bcode/512933
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4. KOHTPOJIb MOIIEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOM

T CIUTLIAHBI

Kontpons ®W omeHka pe3ylibTaToB

OCBOCHMU

y4aeOHOM

UCIAILINHBI

OCYHICCTBIACTCA HPLCIOAaBaATCIICEM B IPOLHCCCC IPOBCACHHUA IPAKTHICCKUX SaHHTHﬁ,

TCCTUPOBAHUA, a TaKXC BbIIIOJIHCHUA O6y‘—IaIOH_[I/IMI/IC$I WHIWBUAYAJIbHBIX SaﬂaHHﬁ,

ITPOCKTOB, HCCHCHOB&HHﬁ.

MCIIOJIb30BAaTh METOJ] MATEMAaTUYECKOW WHYKIIHH;
MPOBOINTH JJOKA3aTEIbHBIC PACCYKICHHUSI IPU PEIICHUH
3a/1a4, OI[CHUBATh JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUI;
- YMEHHE ONIEPUPOBATH MOHATHSIMHE: CTEIICHB C IIEITBIM
MoKa3aTesieM, KOpeHb HaTypallbHOM CTETEeHHU, CTETIeHb C
[PAIMOHATILHBIM MTOKA3aTeNIeM, CTETICHb C JCHCTBUTEILHBIM
(BelleCTBEHHBIM) TTOKa3aTeNeM, JJorapudm 4rcna;

YVMEHHE BBITIOJHSATH BEIUMCIICHUE 3HAYCHUH H
MpeoOpa3oBaHus BEIPAXKEHHUI CO CTETIEHIMHU U
nmorapudmMamu, mpeodpa3oBaHus APOOHO-PAITTOHATBHBIX
BBIPAKCHU;

- YMEHHE ONIEPUPOBATH MMOHATUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTRO,
CHUCTEMa YPaBHCHHI W HEPABEHCTB, PABHOCHIBHOCTh
YpaBHEHUI, HEPABEHCTB U CHCTEM, PallMOHAIIBHEIE,
MppaIlMOHATLHBIC, TTOKa3aTeIIbHbIC, CTETICHHBIC,
norapudmuueckre, TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABCHCTBA U CUCTEMBI;

YMEHHE pelllaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
MTOMOIIHIO PA3JIMIHBIX PUEMOB;

p Kpurepun MeToaml
e3yJIbTAThl 00y4YeHu st
OLICHKHU OlIEeHKH

3HaHUS: Ilonnota [IpoBenenue

- 3HAYCHHE MAaTEMATUYECKOW HAYKU JUIs PEIIEHU 3a/1aY, MPOAEMOHCTPUP YCTHBIX

BO3HHMKAIOIIMX B TEOPUH U MPAKTUKE; IIUPOTY U B TO KeE OBaHHBIX OIPOCOB,

BpeMsi OIPaHUYEHHOCTh TPUMEHEHUSI MaTEeMaTUYECKUX 3HAHUU U MMUCbMEHHBIX

METO/IOB K aHAJIU3y U UCCIIEOBAHUIO IPOLECCOB U SBJICHUN YMEHHI U KOHTPOJIbHBIX

B IIPUPOJIC U OOIIECTBE; MIPUMEHEHUE UX pabor

- 3HAYEHHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOLIUX B CAMOU npu

MaTeMaTuKe 1Jis1 GOpMUPOBaHUS U PA3BUTHS BBIIIOJIHEHUH

MaTeMaTU4eCKOW HAYKH; UICTOPHUIO PA3BUTHUS TOHATHUS MPaKTUYECKHUX

4yHUCIa, CO3/IaHUsl MAaTEMaTUYECKOT0 aHaJIN3a, paboT

BO3HUKHOBEHHUSI U PA3BUTUSI TEOMETPUU;

- YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKHU

MaTE€MaTUYECKUX PACCYKJIECHUU, UX TPUMEHUMOCTb BO BCEX

00J1aCTSAX YEeTTOBEYECKOM JACATEIHHOCTH;

- BEPOATHOCTHBIN XapaKTep pa3auyHbIX IIPOLIECCOB

OKpY>Karolllero MUpa.

YMenus: Brimmonnenue IIpoBepka
- YMEHUE ONEPUPOBATH MOHATUSMU: ONPEACIICHUE, AaKCUOMA, | IPAKTUYECKUX (pe3yJIbTaTOB U
TeOpEMa, CIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENLCTBO, paboT B xoja
[PaBHOCUJIbHBIE ()OPMYITUPOBKH; COOTBETCTBUU C | BBINOJHEHHUS
yMeHue GopMyIHpoBaTh 0OPATHOE U MIPOTUBOIIOIOKHOE 3alaHUEM MPaKTUYECKHUX
YTBEPKJICHHE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, pabort
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peIaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
[PUMEHATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI IS
[pEILICHHS] MaTeMAaTUYECKUX 3a/1a4 U 33734 U3 pa3IMuHbIX
oOJs1acTell HAyKU U peaIbHOU JKU3HH;

- YMEHHUE ONEePUPOBATH MOHATUSAMU: palliOHAIbHAS (DYHKIHS,
nokas3aresiabHas QyHKIMS, CTeeHHAs (QyHKLNSA,
norapudmuueckas QyHKIUs, TPHTOHOMETPHUECKHUE
dbyHKIIMKA, 00paTHBIE QYHKIINUH;

YMEHHUE CTPOUTH rpaUKu U3y4EHHBIX (DYHKIIHIA,
MCII0JIb30BaTh TPa(UKH IIPU U3Y4EHHUH ITPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEIMETOB U 3aJja4 U3 PeaJIbHOM KHU3HM;

BHIpA)KaTh (POPMYIIaMHU 3aBUCHMOCTH MEX/y BEIUYMHAMU;
- yMEHUE CBOOOHO ONEPUPOBATH MOHITUAMU: YETHOCTb
(yHKIMHU, TEPUOAUNIHOCTD (DYHKIIMH, OTPAHUIEHHOCTh

(b YHKIIMA, MOHOTOHHOCTB (DYHKIIHH, SKCTPEeMYM (DYHKITHH,
HanOoJIbIIIee M HAUMEHbIIee 3HaYeHUS (PYHKIIUU Ha
[IPOMEXKYTKE; YMEHHUE IPOBOAUTH HCCiel0BaHNE (PYHKLIUY;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduku QyHKIIMA 15
pelleHNs ypaBHEeHUH, HEpaBeHCTB U 3a/1a4 ¢ IIapaMeTpamy;
n300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH MHOXKECTBA
pelIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

YMEHHUE CBOOOJHO ONEPUPOBATH MOHIATUSIMHU:
[10CJI€10BATEIbHOCTD, apuMeTUYECKast IPOrpeccus,
reoMeTpUYECcKasi IPOrpeccusi, 0ECKOHEYHO YObIBAIOIIast
reoMeTpUYecKast IPOTrPeccus;

YMEHUE 3a/1aBaTh I10CIIEA0BATEIbHOCTH, B TOM YHCIIE C
MOMOIIIBIO0 PEKYPPEHTHBIX (OPMYIT;

- YMEHHUE ONEepUPOBATh MOHATUAMU: HEIPEPHIBHOCTh
(GyHKIMH, aCUMIOTOTHI Tpaduka QyHKIMH, TIEpBasi © BTOpast
POM3BOIHAS (PYHKIIMH, TEOMETPUUECKUI U (PU3NUECKU
CMBICJT IPOM3BOIHOM, TIEPBOOOpA3Has, OTPEAeTICHHBIH
MHTErpa;

YMEHHUE HaXOJUTh aCUMIITOTHI rpaduka QyHKINN; yMEHHE
BBIYUCIISATH IPOU3BOHbBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO
1 KOMITO3UIINK (DYHKIINH, HAXOJUTh YPaBHEHUE KacaTeIbHOM
K rpaduky GyHKIUY;

YMEHHUE HCIIOIB30BaTh MPOU3BOIHYIO JUIS UCCIIETOBAHHMS
(byHKLIUH, U1 HAX0XKICHUS HAMTy4Ilero pereHus B
MIPUKJIAJHBIX, B TOM YHCJIE€ CONUAITBHO-YKOHOMUYECKUX U
(u3nUecKuX 3a/1a4ax, i ONpeesIeHUs] CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLAAN U 00BeMBI (GUTYD C
[TOMOILBIO UHTETrPaa;

- YMEHHUE pemaTh TEKCTOBBIE 33141 PA3HBIX THIIOB (B TOM
q1CIIe Ha MPOLIEHTHI, O U YacTH, Ha JIBUXKEHHUE, padoTy,
CTOMMOCTH TOBapOB H YCIYT, HAJIOTH, 33141 U3 00JIaCTH
yIIpaBJIEHUS IMYHBIMU U CEMEHHBIMU (pUHAHCAMH);
COCTABIIATH BBIPAKEHMUS, yPAaBHEHHS, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBUIO 33]]a4H, UCCIIEI0BATh MOITYYEHHOE
[pEIlIeHNe U OLIEHUBATh MPABONOI00HOCTh PE3yJIbTaTOB;

- YMEHHUE ONepUPOBATh MOHATUSAMU: Cpe/IHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIee U HANMEHbBIIIEE
3HAYEeHHUs, pa3Max, JUCIIEPCHsi, CTaHIapTHOE OTKIIOHEHUE
YUCIIOBOTO HaOODA;

YMEHHUE U3BJIEKATh, MHTEPIIPETUPOBATh UH(OPMAIIHIO,
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NpeCTaBICHHYIO B TaOMUIaX, Ha AUarpamMmax, rpadukax,
OTpaXkarolllyl0 CBOMCTBA peaIbHBIX MPOLIECCOB U SIBIICHUM;
MPEICTaBISITh MHPOPMAIIHIO C TOMOIIBIO TAOIUIT 1
uarpamm; HcclieIoBaTh CTATUCTUYECKUE JaHHBIE, B TOM
YHciie ¢ IPUMEHEHNEM IrpauIecKrx METO/I0B U
PIEKTPOHHBIX CPE/ICTB;

YMEHME OIIEPUPOBATH MOHATHAMU: CIIy4alHBIA ONBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITHS;
YMEHME BBIYMCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux MEeTO0B;

NPUMEHATH (HOPMYJIIBI CIIOKEHUS M YMHOKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKThI U HOPMYIIBI IPU
[PELIEHNH 3a]1a4;

OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;

3HAKOMCTBO CO CIIy4aiHBIMU BEJIMYUHAMM;

YMEHHE MTPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YKCeJl B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE ONEPUPOBATH MOHATHAMU: TOUKA, MpsSMasi,
[JI0OCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIN yroJl,
CKPEIIMBAIOIINECS IPSIMbIE, MAPAITIEIBHOCTD U
[EPIEHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY
MPSIMBIMU, YTOJI MEXKIY IPSIMON U TUIOCKOCTBIO, YTOJT MEXKIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 MIJIOCKOCTH,
paccTOsSTHUE MEXY MPSIMBIMU, PACCTOSIHIE MEXKIY
[JI0CKOCTSIMU;

YMEHME HCII0JIb30BATh MIPU PEIICHUH 3a]]a4 U3YUECHHbIE
(bakThl U TEOPEMBI ITIAHUMETPHUH;

YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA;
- YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHMKa, Ky0, apaienenume], npu3Ma, nupaMmua,
(urypa u noBepXHOCTb BpaLEeHUS, LIUIUHJIP, KOHYC, 1ap,
chepa, cedeHust GUTYphI BpallleHUs, TIIIOCKOCTh, KaCAOIIasCS
cdepsl, HUINHAPA, KOHYCa, IUIOIIAb TOBEPXHOCTH

U PAaMU/JIbI, TPU3MBL, KOHYCA, [IWJINHPA, TUIOIIAb CHEpBI,
00BbeM Ky0a, IPSIMOYTOJILHOTO Mapaiesienunea,
MUPAMU/JIbI, TPU3MBL, IMIIMHIPA, KOHYCA, 11apa;

YMEHUE U300pakaTb MHOTOIPAaHHUKH U TTOBEPXHOCTH
BpaIllEHUs1, UX CEYEHUsI OT PYKH, C TOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;

YMEHHE pacro3HaBaTb CHMMETPHIO B IPOCTPAHCTBE;

YMEHHUE paclo3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;
YMEHHE MTPOBOJAUTH KiIacCU(UKAIHMIO PUTYp N0 Pa3IMUYHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJTHUTENIbHBIE
[OCTPOCHUS;

- YMEHHE ONepUpOBaTh MOHATUSMH: IBUKEHUE B
[IPOCTPAHCTBE, OJ00HBIE (PUTYPBI B TPOCTPAHCTBE;
MICII0JIb30BaTh OTHOIIEHUE TUIOIIAIEN TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHUH 33]aY;

- YMEHHUE BBIYUCIISATH TEOMETPHUUECKUE BETMUMHBI (JUTHHA,
YroJ1, TUI0IIa/lb, 00BEM, IJIOLIAAb IOBEPXHOCTH), UCTIONb3YS
N3ydeHHbIE (POPMYIIBI U METO/IBI;

- YMEHHE ONEpUPOBATh MOHATUSAMU: MPIMOYIOJbHAs CHCTEMA
KOOPJIMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BECHHUE, YTOJI MEX/1y BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEIEHUE BEKTOPA HA YUCIIO;
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HAXO/UTh C TOMOILBIO U3yYEHHBIX (POPMYIT KOOPAMHATHI
CepEeIMHBI OTPE3Ka, PACCTOSTHUE MEXKTY ABYMSI TOUKAMH;
- YMCHUC MOJCIMPOBATH PCAJIbHLIC CUTYAllUN HA SA3BIKC
MaTEMaTHKHU; COCTABIISITh BRIPAXKCHHUS, YPABHECHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33/1a4H,
MCCIICIOBATh MOCTPOSHHBIE MOJICIIN C HCITOJb30BAaHHEM
armapara areOpbl, HHTEPIPETUPOBATH MOJTyYSHHBIH
pe3yJbTar;
CTPOUTH MATEMATUICCKUE MOJICITN C TIOMOIIBIO
TCOMETPUYCCKUX MTOHIATUHN M BEJIMYUH, PEIIaTh CBA3aHHBIC C
HUMHU NPAKTUYCCKUC 3a4a9u; COCTABJIATh BEPOATHOCTHYIO
MOJIENTb M HHTEPIIPETUPOBATh MOJyYCHHBIH Pe3yIbTarT;
PeIIaTh NPUKIAIHBIC 3a4a9U CPCACTBAMU MATCMATHUICCKOTI'O
aHaJIN3a, B TOM YHCJIC COIMAIbHO-3KOHOMUYECKOTO H
(bU3UYECKOTO XapaKTepa;
- YMEHHE BHIOUPATH MOAXOISAIINNA U3yYSHHBIH METOJT JUIsI
[pEIICHUS 3a/1a4H, PACIIO3HABATh MaTeMaTHUECKHe (DaKThl U
MaTeMaTHYECKUE MOJICIH B TPUPOTHBIX U OOIIECTBEHHBIX
AABJICHUAX, B HCKYCCTBC;
YMEHUE MPUBOJUTH MPUMEPhI MATEMATUICCKUX OTKPBITHIHA
POCCHIICKOW M MUPOBOM MaTEeMaTHYECKON HAYKH.
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@opMbI OlIeHKH Pe3yIbTATUBHOCTH 00y4eHH JIfl IK3aMeHA:

—  HakomuTelbHas cucTeMa O0ajuiloB, HAa OCHOBE KOTOPOM BBICTABIISIETCS
UTOTOBasi OTMETKA;

— WM TpaJUIMOHHAs CHUCTEMa OTMETOK B Oajiax 3a KaXKIyI0 BBITOJHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX BBHICTABIISICTCS UTOTOBAsI OTMETKA.

OuneHka MHAMBUAYAJBHBIX 00Pa30BaTe/bLHBIX JOCTH:KEHHI MO pe3yJbTaTaM
TeKyILero KOHTPOJIA U MPOMEKYTOYHOH AaTTeCTAMU MPOBOIAUTCA B COOTBETCTBHUU

C YHMBEPCAJIbHOU IKAJIO0M (Ta0u1a)

IIpouent KavecTBeHHas1 OLleHKA HHAUBHIYAJIbHBIX 00Pa30BaTeIbHbBIX
pe3yJbTaTUBHOCTH AOCTHKEHUH
(MpaBUWIBHOCTH OTBETOB) bana (ormerka) BepoasabHblii aHaJIOT
90 -100 5 OTJIMYHO
75-89 4 XOpOIIIO
60-74 3 YIIOBJICTBOPUTEIIEHO
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JIUCT UBMEHEHUI

Ne N3menenue Howmep crpanuis Hara yTBepxkacHuUs, IToanuce
n/n Ne nporokoina

1

2

3
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