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JlaHHBIE PEKOMEHJALMU COCTaBJIECHbI [UIsl CTyAeHTOB MHCTUTyTa MareMaTHUKU H
KOMITBIOTEPHBIX HAyK, 0Oy4aloIIMXCs MO HampaBieHuto noAarotoBku 44.03.05 Ilemparorunueckoe
obpaszoBanue (c aByMs MpodUISIMH TIOATOTOBKH), mpodrmim «Maremarnka, WHPpOpMaTHKA.
Pexomennanuu conepxkar oOIIME CBEACHHS O TOCYAAPCTBEHHOM »HK3aMEHE, BOMPOCHI K
roCy/IapCTBEHHOMY SK3aMEHY, OMHCaHUE MPOILEIyphl €ro MPOBEACHUS U OLICHUBAHUS OTBETOB
CTYAICHTOB, a TaK)X€ CIUCOK JIUTEPATYPHI U APYIHUX UCTOYHUKOB MH(POPMALIUH JIJIs IIOATOTOBKH K
HEMY.
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OBIIME CBEJEHUA O TOCYJAPCTBEHHOM 3K3AMEHE

l'ocynapcTBeHHass UTOroBasl aTTECTALUs OCYILIECTBISIETCS C WeJdbK YCTAaHOBJICHUS
YPOBHSI TEOPETUYECKON M MPAKTUYECKOM MOArOTOBIEHHOCTH BBITYCKHHUKA BBICHIETO y4eOHOIO
3aBEJICHUS K BBIIOJHEHUIO NPO(PECCHOHANBHBIX 3aJad W COOTBETCTBUS €ro IOJTOTOBKU
tpeboBanusiM PI'OC BO u oOpa3oBarenbHON NpOrpaMMbl I10 HAMPaBICHUIO IMOATOTOBKH
44.03.05 Ilemarormyeckoe oOpa3oBanue (C AByMS MNPOGWISIMH TOATOTOBKH), MPOQHIH
«Matemaruka, UHGOpMaTHKa».

B pesynprare OCBOEHHS OCHOBHOM 0Opa30BaTENbHOW TMPOTPaMMBbl Y BBITYCKHHKA
JIOJDKHBI OBITH C(HOPMUPOBaAHBI CIEAYIOIINE KOMIIETCHIIUN:

VYK-1. CnocoOeH ocymecTBIsATh MOUCK, KPUTUYECKUN aHalIW3 M CHHTE3 HWH(OpMAIHH,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJIS PEIIeHUs OCTABICHHBIX 3ajiau.

YK-2. CnocobeH ompenensith Kpyr 3aga4 B pamMKax IMOCTaBICHHOW e W BBHIOMPATH
ONTUMAJIbHBIE CIOCOOBI UX PELICHUs, UCXOIA U3 JAEUCTBYIOIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OrpaHUYEHUI.

VYK-3. CnocoGeH OoCylIecTBIATh COLMAIbHOE B3aMMOJEHCTBHE U PEANNU30BBIBATH CBOIO
pOJIb B KOMaHJIE.

VYK-4. CnocoGeH ocCylIecTBIATh AEIOBYH0 KOMMYHHUKAIMIO B YCTHOW M NHUCBMEHHOM
¢dopMax Ha rocynapcTBeHHOM si3blke Poccuiickoil @enepanuu 1 HHOCTPAaHHOM(bIX) sI3bIKe(ax).

VYK-5. CnocoOeH BocnpUHUMATh MEXKYJIBTYPHOE pa3HOOOpa3ue oOliecTBa B COLUAIBHO-
HUCTOPUYECKOM, STHIECKOM U (PHIOCO(YCKOM KOHTEKCTaX.

VK-6. CnocoOeH ymnpaBisTh CBOUM BpPEMEHEM, BBICTpAaUBaTb U peEaU30BbIBATh
TPAeKTOPHUIO CAMOPa3BUTHUS HA OCHOBE MPUHIUIIOB 00pa30BaHuUs B TEUEHUE BCEH )KU3HHU.

VYK-7. CnocoOeH noaaepx uBaTh JOJKHBINA YPOBEHb (PM3UUECKOM MOTOTOBICHHOCTHU IS
oOecrneueHHs MOJTHOIICHHON COMATbHON U TPOGECCHOHATBHON ACSITEILHOCTH.

VK-8. CnocoGeHn co3maBaTh M MOAJEPKUBaThb B TIOBCEJIHEBHOW JKM3HM U B
npodecCHOHATIBHON AEATENbHOCTH Oe30IacHble YCIOBUS KHU3HEIEATENbHOCTH /ISl COXpaHEeHUs
IPUPOJIHOM cpelibl, 00ecrieueHnsl YCTOMUYMBOTO pa3BUTHs OOIIECTBa, B TOM YHCIIE IPU YIpo3e U
BO3HHUKHOBEHUH YPE3BBIYAWHBIX CUTYallUil 1 BOGHHBIX KOH(IMKTOB.

VYK-9. CnocobeH mpuHUMAaTh O0OOCHOBAHHBIE AKOHOMHUYECKHE PEIICHUS B Pa3TUYHBIX
001aCTAX KHU3HEEATETbHOCTH.

VK-10. Ciocobern  (popMupoBaTh HETEPIIMMOE OTHOIIEHHWE K KOPPYNIMOHHOMY
MOBEJICHUIO.

OIIK-1. Ciocoben ocymiecTBIsATh TPOPECCHOHATIBHYIO IEATETbHOCTh B COOTBETCTBUHU C
HOpPMAaTHBHBIMU TPAaBOBBIMH aKTaMu B cepe oOpa3oBaHUS M HOpMaMM NpPodeCcCHOHATIBHON
ITHKH.

OIIK-2. CnocoGeH ywyacTBOBaTb B pa3pabOTKe OCHOBHBIX U JIOTIOJIHUTEIbHBIX
00pa3oBaTeNbHBIX TPOTPaMM, pa3pabaThIBaTh OTICIBHBIE WX KOMIIOHEHTHI (B TOM YHCIE C
UCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OIIK-3. CrnocobeH oOpraHu30BBIBATH COBMECTHYIO U HHJIMBHUIYaJbHYIO YUE€OHYIO U
BOCIIUTATEIbHYIO JEATEIBHOCTh OOYYaIOMIMUXCsI, B TOM YHCIE C OCOOBIMH 00pa30BaTeNbHBIMU
NOTPEOHOCTSIMH, B COOTBETCTBMM C TpeOOBaHUSAMH (enepajbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB.

OIIK-4. CiocoOeH OCyUIeCTBIATh TyXOBHO-HPAaBCTBEHHOE BOCHUTAHHE OO0YyYaromIMXcs
Ha OCHOBE 0a30BBIX HALMOHAIBHBIX [IEHHOCTEH.

OIIK-5. CiocoOeH OCyIIeCTBISATh KOHTPOJIb M OLEHKY (OPMUPOBAHUS PE3YJIbTAaTOB
00pa3oBaHUs 00YJaIOLINXCS, BBISIBIATH U KOPPEKTUPOBATh TPYAHOCTU B O0YUEHUH.

OIIK-6. CriocoO0eH  HCIIONB30BaTh  IICHXOJIOTO-IIENATOTHYECKHE  TEXHOJIOTHH B
npoeCCUOHATLHON  JIEATENIFHOCTH, HEOOXOAMMBbIE Uil WHAMBHUIYyalIH3allud OOy4YeHHS,
pa3BUTHS, BOCIUTAaHUS, B TOM 4YHCIE OOydJalOIMMXCI C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTAMH.

OIIK-7. CtocobeH B3auMOICHCTBOBATh C yUaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIECHUN B
paMKax pealn3anuu 00pa3oBaTeIbHBIX IPOTPAMM.

OIIK-8. CmocobeH  OCyHIECTBIATh  MEJArorH4ecKyr0  JCSATEIhbHOCTh HAa  OCHOBE
CHeLMATbHBIX HAYYHBIX 3HAHUH.
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OIIK-9. CiocobeH moHMMAaTh MPUHIHUIBI PabOTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI U MCIIONIL30BaTh UX JUIS PEIICHUS 3a/1a4 MPo(ecCHOHAIBHOMN 1eATeTbHOCTH.

[IK-1. CnocobeH  ocymecTBiIsITh  OOydeHHEe Y4eOHOMY TIpeIMETy Ha  OCHOBE
UCIIONIb30BAaHUsSI MPEAMETHBIX METOAWK C YY€TOM BO3PACTHBIX W HMHIUBUIYATHHBIX
0COOEHHOCTEH 00yJaroITUXCS.

locynmapcTBeHHass MUTOTOBasi aTTECTAllMs BKIIFOYACT JBA ATTECTAIMOHHBIX HCIIBITAHHUS:
clayy TOCYIapCTBEHHOTO »5K3aMEHa U 3allUTy BBIMYCKHOM KBaNU(UKALUOHHONW pabOTHI
(bakamaBpckoii paboTHI).

Cnaya rocy1apcTBeHHOr0 3K3aMeHa — 3TO IMEPBbIA ATall TOCYJAPCTBEHHON HTOTrOBOM
arrecraniud. OH TPOBOAMUTCA IO AWCIUILIMHAM (MOAYISIM) OOpa30BATENBHON MPOTPaMMBI,
pe3yNbTaThl OCBOEHHUS KOTOPBIX HMMEIOT 3HaueHue s MNpodecCHOHATbHOU AESITeTbHOCTU
BBIMTYCKHHKA.

Ha mnoaroroBky k coade W caady ToCyAapcTBEHHOro »sk3ameHa oTBoautcs 108
akanemuiecknx 9acos (3 3.e.) B 10 cemectpe.

3aga4u rocy1apcTBEHHOIO HK3aMEHa:

— TMpoBepKa YpOBHS C(HOPMHUPOBAHHOCTH YHHBEPCAIBHBIX, OO0MICIPO(PECCHOHAIBHBIX H
po(heCCHOHATTLHBIX KOMIICTCHIIUN BBITYCKHUKOB;

— BBISIBJICHHE YPOBHS MMOATOTOBICHHOCTH BBIITYCKHUKOB K BBITIOJHEHHIO 3a/1a4, CBSI3aHHBIX
¢ 001acThi0 MX MPO(HECCHOHAIBLHON eSITENbHOCTH (00pa3oBaHHE M HAayKa) U THIIOM
3ama4  Mpo(ecCHOHANIBHOW JIEATENbHOCTH (NEeNarorn4eckuii), B COOTBETCTBHH C
nprcBanBaeMoi KBamu(pUKaluen;

— CHCTeMaTH3alusl BBITYCKHHUKAMHU 3HAaHWH, YMEHUW W HAaBBIKOB M0 JUCHUIUIMHAM
00pa3oBaTeNbHOI MPOTrpaMMBI;

— TMpoBepKa YPOBHA C(HOPMHPOBAHHOCTH YMEHHUS IMHCBMEHHO W3jaraTh W IyOJIHYHO
MIPEJICTABIISITh COACPKAHKE TUCITUTUIMNH 00pa30BaTeIbHOM MPOTrPaMMEI.

B mpomecce mOAroTOBKM M claud TOCYAAPCTBEHHOTO JK3aMeHa CTYACHT JOJKEH
MIPOJICMOHCTPHPOBATH CIICAYIOIINE 3HAHWS, YMCHUS ¥ HaBBIKH.

3HaHun:

— OCHOBHBIE TIOHATHS U TEOPEMBI AITreOpbl, TCOMETPUH, MATEMATUICCKOTO aHATTN3a, TCOPHH
BEPOSATHOCTEN U MAaTEMaTUYECKOW CTaTUCTUKHU;

— OCHOBHBIE MOHATHUA U (aKThl UHOOPMATHUKH, OCHOBBI IPOTPAMMHUPOBAHHUS;

— o0mas MeToauKa o0yueHus MaTeMaTuke U nH(pOpMaTHKe;

— METOJWYECKHE OCOOEHHOCTH U3yUeHHUs MarepHualia, OTHOCAIIEroCs K pa3iHnuHbIM
COJIepKaTENbHBIM JIMHUSM IIKOJIBHBIX KYPCOB MaTEMATHKU U UH(POPMATHUKH.

Ymenus:

— pemarh TUMOBBIE 3a7a4yd aiareOpbl, T€OMETPUU, MATEMaTHYECKOTO aHaju3a, TEOPHH
BEPOSATHOCTEH U MAaTEMAaTHUUECKON CTaTUCTUKH;

— JIOKa3bIBaTh TEOPEMBI, HCIIOJIB3Ysl CTaHJAAPTHBIC METOJBI M CIOCOOBI JTOKA3aTelIbCTBA
MaTeMaTHUYECKUX YTBEPKICHUI;

— pelIath TUIOBBIC 337a91 HH()OPMATHKH;

— pemiarh CTaHJIAPTHBIC 33JIa9M MTPOTPAMMHUPOBAHHUS, UCIIOIB3Ysl SI3BIK TPOrPAMMHUPOBAHHUS
Python;

— TMPOEKTHPOBATh MpollecC OOy4YeHHUs MaTeMaThke U WH(OpPMAaTHKE Ha ypOBHE ypoKa U
CUCTEMBI YPOKOB MO yueOHOM TeMe, B TOM YHUCIIe ONPEIENATh CoAepKaHue 0O0y4YeHUS B
COOTBETCTBHUH C €T0 IEISIMH U TTPEIITOJIAraeMBIMU Pe3yJIbTaTaMu;

—  ONpEeNeNsITh BO3MOXHOCTh U I€I€CO00Pa3HOCTh MPUMEHEHHS T€X WM UHBIX METOJIOB U
o0pa3oBaTeNbHBIX TEXHONOTHH, QopM © cpeAcTB OO0y4YeHHsS, COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHMI C ydeToM chneuu(ukud u3yyaemMoro Marepuana,
BO3PACTHBIX U TICUXOJIOTHYECKUX OCOOCHHOCTEH yUaIuXxcsl.

HaBbikn:

— pabotath C y4eOHOW © Yy4eOHO-METOOUYECKOW JUTEPaTypoll 1O MaTeMaTUKe W
UHpOpPMAaTHUKE.
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BOIIPOCHI K 'OCYJAPCTBEHHOMY 3K3AMEHY

Ilpogpunvusviit 610k «Mamemamuka. Teopus u memoouka odyuenus mamemamuxe)

Pa3zoen 1. Anzeopa
MHuoxecTtBo. DiieMeHT MHOXecTBa. Ilyctoe MHOXkecTBO. [IpHHANIEKHOCT K MHOXKECTBY.
[TonmMHOXecTBO. PaBeHcTBO MHOXkecTB. (OCHOBHBIE OIEpallMM  HaJl MHOKECTBAMHU!
nepeceyeHre, 00ObeAMHEHHE, Pa3HOCTh, AomnoyiHeHne. OCHOBHbBIE CBOWCTBA Omepanuil Hajl
MHOECTBaMU.
bunapubie oTHomeHus. OTHOILIEHHE HKBUBAJEHTHOCTH W pa30uMeHHe MHOXKECTBa Ha
KJaccel, (akTtop - MHOXecTBO. OTHOIICHHWE TOpPSJIKA, YHOPSJAOYEHHBIE MHOXKECTBA.
OrobOpaxenus. O6pa3 u mnpoobOpa3 otoOpakeHus. OCHOBHBIC BHUIbI OTOOpAKCHUI:
WHBCKTUBHBIC, CIOPBEKTHBHBIE, OMeKkTHBHBIC. Kommosummsi oToOpaxeHuii. OOpaTHOE
OTOOpaKCHHE.
['pynna BeryeToB. CpaBHEHMSI IO HaTypajdbHOMY Moaymto. [Tpusnaku neaumoctu. CucreMsl
BbIyeToB. [lonHas cuctema BorueToB. [IpuBeneHHast cucTemMa BHIYETOB.
IIpoctele uncna. beCKOHEYHOCTh MHOKECTBA MPOCTHIX yncesl. KaHOHMUYecKoe pasiioxeHue
COCTaBHOT'O YHCJIA U €r0 €IUHCTBEHHOCTb.
Ilone komIuleKCHBIX 4uncen. KOMIIEKCHOE 4MCIO Kak  YHOpsAOYEeHHas  Iapa
JNEHCTBUTENBHBIX 4Kcel. Anredpanyeckass U TPUTOHOMETpUYecKas (popMbl KOMILUIEKCHOTO
yucna. [leficTBus ¢ KOMIJIEKCHBIMU ynciaaMi. KOMIUTEKCHas TII0CKOCTb.
Konpuo nonmruoMoB. Onepanuu Haj noJivHOMaMu. [10IMHOMBI OT OTHOTOHEN3BECTHOI'O HAJl
NOJIIMU  JIEUCTBUTENBHBIX M KOMIUIEKCHBIX 4ucel. CreneHp MNOJIMHOMA. PaBeHCTBO
NOJIMHOMOB. CJ0KE€HHE M MPOU3BEJIECHHUE MOJMHOMOB. CTENeHb CyMMbl U NPOU3BEACHUS
MIOJIMHOMOB U €€ cBoicTBa. CBOWCTBA CIOXKEHUS M TIPOU3BEIECHUS TOJIMHOMOB. EqMHUUHBIN
Y HYJIEBOW ITOJIMHOMBI.
Teopema O neneHMHM NOJMHOMA € OCTaTKOM. Teopema O JEJIEHMM MHOTIOWIEHAa Ha
MHOTOYJIEH C OCTATKOM.
HaubGonpmmii o0t genutens AByX moauHoMmoB. Anroput™ EBkinaa. BzaumHo npoctbie
nojauHoMbl. Teopema 0 HaubosbIIeM 00IIEM AETUTEIe MHOTOUIEHOB.
Kopuu nmommuaomoB. Teopema besy. Cnencteue u3 teopemsl besy. Cxema I'opaepa. Kparasie
kopHU. Teopema o kpaTHbIX KOpHIX. OcHOBHas Teopema anredpsl. CiaecTBUS U3 OCHOBHOM
TeopeMsl anreopsl. opmyssl Buera.
Cucrtembl JIMHEHHBIX YpaBHEHHMH, UX PaBHOCHIIBHOCTb. JJE€MEHTapHble NpeoOpa3oBaHUs
cucrem. Meron [aycca. Kpurtepum COBMECTHOCTH CHCTEMBI JIMHEWHBIX YpPaBHEHUIA.
ITpaBuiio Kpamepa.
Marpuna. Buasl matpun. OcHOBHBIE onepanuu Haja matpuramu. OCHOBHBIE CBOMCTBA
ornepauuii Haja Mmarpuuamu. JIuHeilHas KOMOMHAIUs CTPOK WJIM CTOJOLIOB MAaTpHIBL.
DneMeHTapHbIe TpeoOpa3oBaHusi MaTpHIl. PaHr MaTpuilbl U ero cBoicTBa. Teopema o paHre
MaTpHIbI.
Onpenenurenb KBAAPATHOW MATpUIbI opsiaka n. Onpenenurenn 2-oro U 3-ero mopsiAKOB.
Munopsl 1 anrebpamueckue jononHeHus. Teopema Jlammaca. CreacTBusi M3 TEOPEMbI
Jlarmaca. Pasznoxkenue onpenenutens no teopeme Jlamumaca. CBOHCTBa ONpeNETUTENECH.
TeopeMsbl 00 OIpeaeNuTeNsIX CyMMbl U TPOU3BEACHUS MATPHIL.
BeipoxkienHble UM HEBBIpOXKAEHHble MaTpullbl. OOpartHas warpuna. Teopema o
CYIIIECTBOBaHMM OOpaTHOM MaTpHIbl. BelpaskeHHe >J€MEHTOB OOpaTHONW MaTpHUIlbl yepes
anreOpandyeckue JOMOJHEHMs JIIEMEHTOB HCXOAHOW Mmartpuibel. CBoiicTBa o00paTHOMN
MaTpullbl. Beranciaenne oOpaTHONW MaTpHIBI C MOMOILBIO JIEMEHTAPHBIX MPEeoOpa3oBaHUi.
MarpuuHble ypaBHEHHUSI.

Pazoen 2. 'eomempus
TpexMmepHOEe €BKINMIOBO MPOCTPAHCTBO. PaBEHCTBO HaIpaBICHHBIX OTpe3KOB. IlonsTue
cBOOOIHOTO BekTOpa. CloKeHHWE BEKTOPOB. YMHOXKEHHE BEKTOopa Ha uucio. JluHeiHas
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3aBUCHUMOCTh BEKTOPOB. ['€OMETpUYECKHIl CMBICH JHMHEHHOW 3aBUCUMOCTH. CKalIpHOE,
BEKTOPHOE U CMEILIAHHOE ITPOU3BEICHUs BEKTOPOB. [IpuiokeHus K peleHunro 3a1ad.
JIBrKeHME INIOCKOCTHU. 3aJaHu€e ABM)KCHUN MTapOi COOTBETCTBYIOIIUX OPTOHOPMHUPOBAHHBIX
penepoB. CBoMCTBa IBMKEHUM. AHATUTUYECKOE 3aJaHue JIBKCHUM. JIBUKEHUSI IEPBOTO U
BTOpOro poaa. Knaccupukanus 1BuxeHni miockocTy. I'pynna IBMKeHUH, ee IOArpyIIIbL.
[IpeoOpazoBanue momobusi. ['omoreTuss kak mpumep nogodus. Paznoxenue momobus B
KOMIIO3ULMIO ToMoTeTMH U JBwkeHus. dopmynsl mnonobus. ['pynna mnopobuii, ee
HOArpYyNIbl. [ €OMeTpusi OTHOCUTENIBHO TPYIIBI TOI00UH.
A¢dunnas cucrema KoopAuHAT, penep. JledeHuWe HaNpaBIEHHOIO OTpe3Ka B JAHHOM
orHoweHuu. lIpsmoyronpHas cucremMa KoopauHar. PaccrosHue Mexay TOYKaMH.
ITpeoOpa3oBanue koopauHart. IlonsgpHble KOOPAUHATHI HA MNIOCKOCTH.
IIpsmasgs ©Ha 1uiockoctu. HaxoxkneHwe ypaBHEHMs NPsIMOM, 3aJaHHOM TOYKOW U
HaIpaB/IOIMM  BEKTOpPOM, TOYKOM M  HOPMalbHBIM  BEKTOpPOM. BekropHoe,
napamMeTpruecKue, KaHOHHYECKoe, o0Iee ypaBHeHus npsmoid. [psmas kak anreOpandeckas
JMHUS TepBOro nopsjaka. I'eomerpudeckuil cMbIci K03()(UIUEHTOB B 00IIEM ypaBHEHUU
npsiMoid.  OCOOEHHOCTH PAcCIONOKEHHUS] MPSIMONM OTHOCUTEIBHO CHUCTEMBl KOOpJMHAT,
ypaBHEHHE NPSAMON C YIJIOBBIM KO3((UIMEHTOM. 3aJaHue IMOJYMJIOCKOCTH C MOMOIIbIO
JIMHEHHOTO HEpPaBEHCTBA. B3auMMHOE pAaCIIOIOKEHHE JBYX IPSAMBIX, CBSI3b C CUCTEMaMU
JUHEMHBIX YypaBHEHUH U ONpeleIUTENsIMU. PaccrosHue OT TOYKH [0 NPSIMOM.
HamnpapieHHBII yroyl My NpsIMBIMU. Y paBHEHHUE IIPSIMOM B CPEIHEN LIKOJIE.
Omnunc u runepbosa, ¢GoKaIbHOE OIpeNeieHue, BbIBOJ KaHOHWYECKOI'O YpaBHEHUS,
u3ydeHre (OpPMBI, SKCIEHTPUCHUTET, MOCTPOCHHE MO ToukaM. OKpYKHOCTh B CpeaHEil
mkosie. OOiiee ypaBHEHHE JIMHUM BTOporo mnopszaka. IlpuBeaenue oOmiero ypaBHEHUs
JUHUM BTOPOrO TNOpsAJAKAa K KAHOHMYECKOMY BHAY C TIOMOINBIO IpeoOpa3oBaHuUs
OpSMOYTOJIBHOM cucTeMbl koopauHaT. Kiaccudukanus uHuil BToporo nopsjaka.
IInockocTe B aHAIMTHYECKOW reoMeTpuu. HaxokeHne ypaBHEHUs IUIOCKOCTH, 3aJaHHOU
TOYKOM M HampaBJSAIOIIMM MOJNPOCTPAHCTBOM (ABYMS HEKOJUIMHEApHBIMH BEKTOpaMH,
napajuleJbHBIMU  IUIOCKOCTH), TOYKOM W  HOpMalbHBIM  BEKTOpOM. BekTopHoe,
napamMeTpuueckue, ooOmiee ypaBHEHUs IUIOCKOCTH. [lnockocTe Kak —anrebpanueckas
MOBEPXHOCTh MEpPBOro mopsaka. l'eomerpuyeckuil cmbica KOIPPUIMEHTOB B OOIIEM
YPaBHEHUH IUIOCKOCTH. OCOOEHHOCTH PACHOJOXKEHUS IUIOCKOCTH OTHOCHTEIBHO CHCTEMBI
KOOpJIMHAT, YpaBHEHUE IUIOCKOCTH B OTpe3Kax. 3aJlaHue MOJYNPOCTPAHCTBA C MOMOIIBIO
JIMHENHOIO HEPABEHCTBA C TPEMS HEU3BECTHBIMH.
IloBepxHocTn BTOpOro mnopsaka. Merox cedeHnil. [lunmuHapUYecKue IOBEPXHOCTH.
[MunuHaps! BTOpOro nopsaka. LinnuHap kak MoBEpXHOCTH BpaILlEHUSI.
MHuoroyronpHuku.  I[lmomane  MHOTOyrolbHMKa,  TEOpeMa  CYIIECTBOBAHMS U
€MHCTBEHHOCTH. PaBHOBENMKOCTh U PAaBHOCOCTABIEHHOCTh MHOTOYT'OJIbHUKOB.
N3o0paxenne miockux  ¢uryp B mapauienpbHoil  mpoekuuu.  IlapamiensHoe
INPOEKTHpPOBaHUE, €ro cBoiictBa. Ompenenenune wuzoOpaxenus ¢urypsl. Teopema 00
n300paxxeHNH TpeyrojabHuKa. [IpruMepsl mocTpoeHus n300paxeHus MI0CKuX Guryp.
I'eomerpus JloGaueBckoro. Axcuombl Iutanumerpun JloGaueBckoro. IlapamnensHble
npsimele B reomeTpun JloGaueBckoro. HempoTtuBopeunBocTh reomerpuu JloGaueBckoro.
OcHoBHbIe pakThl TeomeTprn JIobaueBcKoro.

Paszoen 3. Mamemamuueckuii ananus

[Tonsitue ¢ynkunu. MonoTonHble ¢yHkuuu. [lepuoguueckue QyHknuu. YerHole u
HeueTHble (QyHKUMU. OrpaHuyeHHble (QYHKIMU. OJEMEHTapHble M HEIJIEMEHTapHbIE
GyHKIIHAH.

[lpenen ¢ynkuuu B Touke M Ha OeckoHedyHOCTH. CyIIeCTBOBaHHWE M E€AMHCTBEHHOCTD
npenena.

OmnpeneneHre HEMPEPHIBHOCTH (PYHKIMM B TOYKE M Ha MHOXKecTBe. OCHOBHBIE CBOWCTBA
HenpepblBHBIX GyHKIME. Knaccudukamms Touek paspbiBa. HempephIBHOCTH OCHOBHBIX
3IIEMEHTAPHBIX (DYHKIIHH.

[lTonsiTHe TPOM3BOMHON, €€ TeOMETPUYECKUH © (U3UYCCKUNA CMBICI, BBIYUCICHUE



~

10.

11.

B

7
IPOM3BOJIHBIX. Y PAaBHEHUS KacaTeJbHOM U HOPMaJH K rpaduKy (yHKIMH B TOUKE.
Juddepennnan, ero cBsi3b C NMPOU3BOIAHOM, CBOICTBA, reOMETPUYECKHH U (U3NUYECKUI
cmbicil. OcHOBHBIE TeopeMbl JuddepeHnuanbHoro ucuucinenus (depma, Poms,
Jlarpan>xa, Komm) u X reoMeTpUYECKU CMBICII.

[TpuMeHeHHe TPOU3BOIHON K UCCIENOBAaHUIO (DYHKIMI: MPU3HAK MOHOTOHHOCTH (QYHKIIHH,
HEOO0X0/IMMOE W JOCTATOYHOE YCIOBHS JIOKAJIBHOTO SKCTPEMyMa, NMPU3HAK BBITYKIOCTH
rpaduka GYyHKIUH, HEOOXOJMMOE M JIOCTATOYHOE YCJIOBHS TOYKH Ieperuda rpaduka
¢ynkunu. Haxoxnenne acumntoT rpaduka ¢yHkuuu. Haxoxaenue HamOoIbIIero u
HaMMEHBIIEro 3HaYeHUH (PYHKIUU Ha OTpE3Ke.

[TepBooOpazHas. HeompeneneHHbI HHTETpal, €ro CBOWCTBA M METO/IbI BEIYUCIICHUS.
OnpeneneHHbI MHTErpai: ONpeseleHue, yCIOBUs CyILeCTBOBaHUS U cBoiicTBa. dopmyna
Herorona-Jleitbnnia. MeToapl BBIYMCICHUS OINPEEIEHHOTO MHTerpana. I'eomerpudeckuit
CMBICJI ONIPE/IETIEHHOT0 HHTErpaJa.

OyHKIUS HECKOJIBKUX TEPEMEHHBIX, €€ YaCTHBIC MPOU3BOJHBIC, MU (EPEHIUPYEMOCTh U
muddepenman. IloHarue gokambHOro 3KCTpeMyma (DYHKIUMM HECKOJIBKUX IMEPEMEHHBIX.
HeoOxonuMoe ycnmoBHue JOKaldbHOTO 3KcTpemyMma. JlocTaroyHoe YCIoBHE JIOKaJIbHOTO
JKCTpEeMyMa.

OObIkHOBEHHBIE UG (epeHIInabHBIE YPaBHEHUS MEPBOTO IMOPSIKA: OCHOBHBIC IMOHSTHS.
Teopema cymecTBoBaHuUs penieHus 3agaun Komm.

Jlunetinple nuddepeHIMaNbHBIE  ypaBHEHHST BTOPOrO TOpsAKAa €  TOCTOSHHBIMHU
Ko3(ppULIMEHTaMH M MX HPUMEHEHHE K MCCIEeIOBAHHUIO CBOOOIHBIX M BBIHYXAEHHBIX
KOJICOAHUH.

Pazoen 4. Teopua eepoamnocmeii u mamemamu4eckas CmmamucmuKa
Knaccuueckoe u craTHCTHYECKOE OIPEesIEHHUs BEPOSITHOCTU COOBITUS. TeopeMbl ClIoKeHUs
Y YMHOXKEHUS BeposTHOCTEH. DopMyiia MOJHON BepoaTHOCTH, hopmyina baiieca.
CrnyualiHple BENIMUYMHBL. 3aKOH PpacCHpeleleHUs] BEPOATHOCTEM IUCKPETHOM cCiydailHON
BeNWYUHBl. DYHKIUS PpACIpENENIeHUs] BEPOSATHOCTEN CiydailHOM BenuuuHbl. [lnoTHOCTH
pacupeneneHus  BEpPOSATHOCTEM  HENPEPBIBHOM  CIydalHOW  BeNMYMHBL.  UuCIIOBBIE
XapaKTEPUCTUKH CIyYalHBIX BEJIMYUH.

OcCHOBHBIE pacHpeleNieHus] CIydyalHbIX BeJIMYMH: OWHOMHUAIBHOE paclpeJiesieHue,
TUIIEPTEOMETPUYECKOE  pacIpesiesieHne, pPaBHOMEPHOE pacHpeiesieHue, HOPMaIbHOE
pacrpeneneHue, 0Ka3aTelIbHOe paclpeleIcHue.

HepasenctBa UebnimeBa u MapkoBa. 3akoH O6ombinux uncen. Teopema beprysim.

[ToHaTHe BapHallMOHHOIO psAJa W ero rpagpuyeckoe uzoOpakeHue. Yuciaosble
XapakTepUCTUKH BapUAlMOHHBIX psAaoB. [loHATHE TOYEYHOW OLIEHKM IapameTrpa
pacupeneneHusd. HecmemeHHble W COCTOSATENBHBIE OLICHKHM TI'E€HEPAJIbHOW CpeIHen
(MaTeMaTH4ecKoro 0>KMJIaHus1) U FreHepaIbHOU AUCTIEPCHH.

Pazoen 5. Teopusa u memoouxa odyuyenus mamemamuxe
Meronuka U3ydeHUsT TEOMETPUYECKHX (UTYp B IIKOJIBHOM Kypce MaTEeMaTHKH.
[Tpennoxute ¢parMeHT ypoka 0OOOIIEHHS CBOICTB PaBHOOEIPEHHOIO TPEYroJbHUKA C
UCIIOJIb30BaHUEM MeToJa MpobsieMHoro o0y4yenus. OxapakrepusyidTe MeTol MpoOIeMHOT0
0o0y4YeHHsT MaTeMaTHKe W BBICKQXHUTE apryMEHTHPOBAHHOE MHEHHE O IeIecO00pa3HOCTH
UCIIOJIb30BAaHUS METO/1a MPOOIEMHOT0 00yYeHHsI TPUMEHUTENIHHO K JaHHOW TEME.
Metoarka n3ydeHus AeCATHUHBIX apooOeil. [IpemioxknTte pparMeHT ypoka n3ydeHus HOBOTO
MpaBUJia CIIOKEHUS (BBIUMTAHUS) NECATHUYHBIX ApoOel C UCHOIb30BAaHUEM TPYIOBOU
dbopmbl  OoOydeHms. BpIcKakuTe apryMEHTHUPOBAaHHOE MHEHHE O I1eJIeCO00pa3HOCTH
WCIIOJIb30BaHUs TPYMIIOBOM POpMBI 00yUeHHUsI MPUMEHUTEIHHO K JaHHOWTEME.
MeToauka HM3ydyeHUsT OJHOWIEHOB M MHOTOWIEHOB B MIKOJIBHOM Kypce MaTeMaTHKU.
[Ipennoxxute (¢parMeHT ypoka TOBTOPEHHMSI CBOWCTB COKPAIEHHOTO YMHOXXEHHUS C
HCITOJIH30BaHUEM UTPOBOM (opMbl 00ydeHUs. OXapakTepu3yiTe UTPOBYIO GopMy 0OydIeHHS
MaTeMaTHKE W  BBICKAKHUTE AapryMEHTHPOBAaHHOE MHEHHE O  IEeJIecO00pa3HOCTH
MCIIOJIb30BaHUs UTPOBOM (hOPMBI 00yUEHHSI TPUMEHUTENBHO K JAaHHON TeMe.
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MeToauka M3y4eHHsT MHOTOYTOJIBHMKOB B HIKOJBHOM Kypce MmaTemaTwku. Ilpemmnoxute
¢parMeHT ypoka O00OOIIeHHS W CHCTEMaTH3allud COOTHOIIEHUH MEXIy CTOpPOHAMHU H
yriamMu B TPEYroJbHUKAX C UCIIOJIb30BAHUEM YPOBHEBOM nudhepeHIMaiuy yaauxcsl.
Metoauka U3y4yeHHss HEpaBEeHCTB B IIKOJIBHOM Kypce MareMatuku. Ilpemnoxute ¢pparmMeHt
ypOKa U3Y4YeHHs] METO[a HHTEPBAJIOB ISl pELICHHs] HEPABEHCTB C HCIIOJIb30BAHUEM METOAa
npoOsieMHOTO 00yueHHs. OxapakTepu3yiTe MeTo] MPOoOJIEMHOTO O0yUeHHUs MaTeMaTUKE U
BBICKQ)XUTE apryMEHTUPOBAaHHOE MHEHHE O IIeJIeCOO00Pa3HOCTH HCIIOIB30BAHUS METOAA
poOJIeMHOTO 00ydeHUs! IPUMEHUTENFHO K JAaHHOM TeMe.
MeToauka u3ydeHUs KBaJpaTHBIX HEPABEHCTB B IIKOJIBHOM Kypce MartemaTtuku (5-9
kiaccoB). llpemnoxxkute ¢QparmMeHT ypoka 3akperuieHuss (OpMyNl pemeHHs KBaJpaTHBIX
HEPABEHCTB C HCIIOJIb30BAHMEM METOJIOB pa3BUBAIOLIEH TexHOJOTMU. Brickaxure
apryMEHTHPOBAHHOE€ MHEHHE O IEeJeCOO0pa3HOCTH HCMOJIb30BaHUS  Pa3BUBAOIICH
TEXHOJIOTUU O0yUeHUsI IPUMEHUTEIBHO K JaHHOU TEMe.
Metoauka n3ydeHus IBMKEHUS B IIKOJILHOM Kypce Matematuku B 9 kiacce. [Ipemmoxure
dbparMeHT ypoka TOBTOPEHHUS YeThIpeX BHAOB JBHKCHHS C HCIOJIb30BAaHUEM C
UCTIOJIb30BAHUEM MEXIPEAMETHBIX WM BHYTPHUIIPEIMETHBIX CBs3eld. OxapakTepu3ynTe
UCIIONIb30BAaHUE MEXKIIPEJIMETHBIX WJIM BHYTPUIIPEIMETHBIX CBSI3ed TMpH 00y4eHUU
MaTeMaTHKE W  BBICKOKHUTE AapryMEHTHPOBAaHHOEC MHEHHE O  IeJIecO00pa3HOCTH
UCIIOJIb30BaHUs TAKUX CBSI3€H MPUMEHUTENBHO K JaHHOM TeMe.
Metoauka u3y4eHUs YpPaBHEHHI B IIKOJIBHOM Kypce MaTemaruku. [Ipemnoxkure pparmMeHT
ypoka 0000IIeHNs U CUCTeMaTU3allid METO/I0B PEIICHUs CUCTEM JHMHEHHBIX YpaBHEHHI C
UCTIOJI30BAaHUEM MYJIBTHMEANA TEXHOJIOTUH. BBICKaXKUTE apryMeHTHpPOBaHHOE MHEHHE O
[[eJI€CO00Pa3HOCTH UCIOIb30BaHUSI MYJIbTHUMEINA TEXHOJOTHH MPUMEHHUTEIHHO K JIaHHOU
TEME.
Metoael 0o0yuenuss marematuke. llpemnoxure QparMeHT ypoka HU3y4eHHS CBOMHCTB
napajuieJiorpaMMa € MCIOJIb30BAaHMEM  MCCJIEIOBATEIbCKOTO  METOAAa  OOYy4eHHs.
OxapakTepu3yiTe HCCIEAOBAaTENbCKUH MeTOJ] OOyueHHMs MaTeMaTHKE U BBICKOKUTE
apryMEHTHPOBAHHOE MHEHHUE O I1eJIeCOO00pa3HOCTH HCIOJB30BaHUS HCCIIEI0BATENBCKOIO
MeToa 00yueHHs IPUMEHUTENBHO K JAaHHOM TeMe.
MeTtoauka u3y4eHus: MPOU3BOIHON (PYHKIIUH B IIKOJIBHOM Kypce MareMaTtuku.[Ipennoxure
dbparMeHT ypoka 3akperieHus npasuia auddepeHinpoBanus GyHKIUI ¢ UCMOIB30BaHUEM
rpynmnoBoid  ¢opmMbl  00y4deHHsS.  BBICKaXuUTe  apryMEHTHPOBAaHHOE  MHEHHE O
1eJ1ecO00pPa3HOCTH  HCHOJIb30BAHUS TPYNNOBOM (opMbl OOy4YeHHsS NPUMEHHUTEIBHO K
JTaHHOMTEME.
WuTepakTuBHBIE MeTOAbl 00ydeHus MaremaTtuke. llpemnoxure ¢parMeHT ypoka
3aKpeIuIeHus] PU3HAKOB PABEHCTBA TPEYTOJIHHUKOB C HCIOJIB30BAHUEM HUTPOBOH (HOPMBI
oOyuenus. OxapakTepusyiTe HUrpoByro ¢GopMy O0OyueHHs MaTeMaTHKe M BBICKKUTE
apryMEHTHPOBAHHOE MHEHHE O 1€J1ecOo00pa3HOCTH HCIOIb30BaHUSI WUIPOBOM  (OpPMBI
00y4YeHHs TPUMEHUTEIBHO K JaHHOU TeMe.
Mertonrka W3y4eHHS TPUTOHOMETPUH B INKOJIBHOM Kypce MaTeMaTuku. [Ipemmoxure
(GparMeHT ypoka H3y4eHUs (QOpPMYN pEHICHHUsS MPOCTEHIINX TPUTOHOMETPUUYECKUX
YPaBHEHHI C MCIIOJIb30BAaHHEM NIPUHITUITA HATIISITHOCTH.
Metoauka u3y4deHus MepBooOpa3HOil B Kypce anreOpbl M Hayana aHanu3a. lIpeamoxure
dbparmeHT ypoka wu3ydeHuss Qopmynsl Hprorona-JleiiOHMIIA ¢  HCTOJB30BaHUEM
UHTEPAKTHBHBIX METOAOB o0ydeHus. OxapakrepusyiTe TUCKYCCHOHHBIE METOMbI
o0y4YeHHsT MaTeMaTHKe W BBICKQXHUTE apryMEHTHPOBAHHOE MHEHHE O IeIecO00pa3HOCTH
UCIIOJIb30BaHUSI MHTEPAKTUBHBIX METOI0B 00yUeHHs IPUMEHUTENFHO K JJaHHOU TEMe.
AKCHOMaTHYECKHUH METOJ] B IIKOJBHOM Kypce maremaTtuku. [Ipemioxure pparmeHT ypoka
U3y4eHHs]  aKCHMOM  CTEPEOMETPHH C  HCIHOJb30BAHMEM  CPEACTB  HATJISIHOCTH.
OxapakTepu3yiTe NPUHIMI HATJISIIHOCTH U BBICKQXHUTE apryMEHTHPOBAaHHOE MHEHHUE O
11e51eco00pa3HOCTH NCIIOIB30BAHNUS CPEACTB HATIIATHOCTH IPUMEHUTEIBHO K IaHHOU TeMe.
MeTtoauka M3ydeHHs BEKTOPOB B LIKOJIBHOM Kypce mareMartuku. [Ipennoxute gparmeHt
ypOKa TMOBTOPEHMS ONepalfii Haj BEKTOpaMU B KOOPAMHATHOW (hopMe C HCIIOJIb30BAaHHEM
ponieBoii urpbl. OxapakTepu3yHWTe MCIOJB30BAaHUE POJICBOM WIphl TpH OO0ydYeHUHU
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MaTeMaTUKe ¥  BBICKQKHUTE AapryMEHTHPOBAHHOEC MHEHHE O  IIeJIeCO00pa3HOCTH
HCIIOJIb30BaHMS POJIEBOM UTPbl IPUMEHUTEIBHO K JAHHOU TEME.
Meroarka U3y4eHHUs] CTENeHEH B IIKOJIBHOM Kypce MareMaTuku. lIpemmoxkure (pparmeHT
ypoka O0OOIICHHS] W CHCTEMAaTU3allid CBOWCTB CTEIEHH C HATypaJIbHBIM MOKA3aTelieM C
WCIIOJIb30BaHUEM TpynmoBoi ¢GopMbl  00ydeHus. OxapakTepusyHTe METOIUYCCKHE
OCOOCHHOCTH M3YUCHHUS TOHSATHUS CTENEHU C HATypaJbHBIM IOKa3aTeIeM U BBICKAXKUTE
apryMEHTHPOBAHHOE MHEHHE O IIEJIECO00Pa3HOCTH HCIOJIB30BAHUS TPYMIOBOM (HOPMBI
00y4eHUsI MPUMEHUTEIBHO K JaHHOU TeMe.
Meroanka u3ydeHus: QyHKIMH B IIKOJIBHOM Kypce maTeMaTuku. [Ipemmoxkure (pparmeHT
ypoOKa W3y4eHUs KBAJPAaTUYHOW (YHKIIMH C HCIOJIB30BAHUEM METOAa MPOOIIEMHOTO
00ydeHust. OxapakTepusyiTe METoa MPOoOJEMHOTO OOyYEHHsS] MaTeMaTHKE W BBICKAKUTE
apryMEHTUPOBAHHOE MHEHHUE O IeJIeCO00pPa3HOCTH HCIIONB30BAHMS METOAA MPOOIEMHOTO
00y4eHUsT MPUMEHUTEIBHO K JJAHHOH TeMe.
MeTtouka U3ydeHus MPOTrPEeCcCU B MIKOJILHOM Kypce MareMaTtuku. [Ipeamoxkure ¢pparMeHT
ypoka u3ydeHHs (OpMyNbl CyMMBI N MEPBBIX WICHOB TE€OMETPUYECKONW MPOTPECCHU C
WCIIOJIb30BAHUEM HCTOPUYECKOTO MeToJla OO0ydeHus. BBICKakuTe apryMeHTHPOBAHHOE
MHEHHE O I[eJIecO00pPa3HOCTH HCIONB30BaHUS HUCTOPHUYECKOrO0 MeToja O00ydeHus
MIPUMEHUTEIBHO K JaHHON TEME.
OxapakTepu3yiiTe METOIUKY H3ydeHHs Tembl «/lekapToBbl koopauHaTel». Ilpennoxure
dbparMeHT 3aHATHS OO0y4YeHUs KOOPJAMHATHOMY METOAY peLIeHUs 3aJad B YCIOBHUAX
muddepeHIIMPOBAaHHOTO — MOAXOJa.  BBICKaXHTE€  apryMEHTUPOBAaHHOE  MHEHHE O
1EJIECO00PA3HOCTH UCIOJIb30BAaHUS WHIUBUIYAILHOU (POPMBI OOYUYEeHHS] TPUMEHUTEIHHO K
JNaHHOU TeMe.
Mertonuka npenogaBaHUs MaTEMATHUKH KakK HayKa. BO3HMKHOBEHHWE, pa3BUTHE, PA3IEIbl,
CBSI3b C ApyruMHU HaykaMu. COBPEMEHHOE COCTOSIHUE.

Ilpocpunvuviir on0x «HUngpopmamuxa. Teopus u memoouxka oo0yuenus ungopmamuxe

Pazoen 1. Hugpopmamuxa
Cucremsl cuncienus u npejacrasieHue nHpopmanuu B namsatu [1K. Onepanuu B cuctemax
CYMCIICHUS.
Ta6muip! uctuaHOCTH. [IpeoOpazoBanme JTOTHYECKUX BBIPAKEHUH.
DNEMEHTBI MATEMAaTUYECKOU JIOTUKU U TEOPUsI MHOKECTB.
Ilouck BeMrpeIIHON cTpaTernd. DUKCHpPOBaHWE IIpaBUJ, ONPEIACIAIONIME: BapHUAHTHI
JeMCcTBUN MPOTUBHUKOB; 00beM MH(OpMAIMM KaXXJI0r0 MIpOKa O TMOBEACHUU MApTHEPOB;
BBIMTPBILI, K KOTOPOMY IIPUBOJIUT Kax/1asi COBOKYITHOCTb JIEHCTBUH.
Teopus uadopmarun. OCHOBBI TEOpUU UH(DOPMAIIMH U KOJAUPOBAHUS.
Mopnenu CurHajiosB.
Bonpocs! mpuema u 06paboTka HHGOpPMALTUH.
KonuuectBo unpopmanuu. Mzmepenune konnyecTsa HHGOpMaIuu.
KonupoBanue u pacumgppoBKa cOOOIIEHHH.
O6beM u nepegaya MHPOPMAIIIH.
['padbl 1 TOUCK KOTUYECTBA MyTEH.
CrtpykTyprpoBaHue HHPOPMALIMK U TIOUCK KpaTyalIero myTy.
baswl nannbix. TaOauaHBIN penakTop.
ApPXHUTEKTYypa KOMIIBIOTEPOB U KOMITbIOTEPHBIX CETEH.
@aiinosas cucrema. imena gaiinos. Tumsl ¢aitnos.
Pexxum MHOTOMIONTB30BaTENBCKOTO AocTyna. [IpaBa noctyma k daitny.
Ceressie aapeca. Anpecanus B Uatepuer. [lomennsie umena. URL.
AHanu3 anroputMoB. BBeieHrE B TEOPHUIO AITOPUTMOB.

Pazoen 2. Ilpocpammuposanue
Tunel ganueix. Berpoenusie tumnbl. YucioBbie Tumbl. Onepanuu HaJl TUIIAMU U C TUIIAMU
JaHHBIX. MaremaTtrueckue onepatopsl B Python. ®yukiust BBoa 1 BBIBOIA.
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VYcnosust. Cunrakcuc uaerpykiu if. Unctpykuus if-elif-else.
TpexmectHOe BeipakeHnue if/else
Bernenus. Hukisl. Lukiaer ¢ onmepatopom While. Iukiasr ¢ omepatopom for. ITpuembr
MpOorpaMMupoBaHus NUKIOB. Lluki ¢ ycnoBueM. Llukit ¢ mepeMeHHOM. BioKEHHbIE LIMKJIBI.
Omnepatopsl break, pass, continue. CTpokoBbI€ TUTEPAIBL.
Mogays String.
OyHKIMY 1 MeTO b CTPOK. DopmaTupoBaHue cTpok. OOpaboTKa TEKCTOB.
Crucku (list). @yaxnum u meroabl cnuckoB. Mupaekcel. Cpesbl. Baarue snemenra 1o
UHJICKCY.
Koprexu (tuple). Pabora ¢ kopresxamu. Oniepariul ¢ KOpTSIKaMH.
Cnosapu (dict) u pabora ¢ HUMH. MeTO/IBI CJIOBAPEH.
OyHKIMU KaKk MapaMeTpsl W pe3ynbraT. AprymeHtsl B (yHkmusx. CrnocoObl nepenaun
napameTpoB B (yHKIHMU. BerpoeHHble QyHKIMU. DYHKIUU C IEPEMEHHBIM KOJIHYECTBOM
aprymeHToB. IIpouenypsl. Pexypcus.
[Moanepxka nokymeHTtaruu B Python.
Cranpgaptabie Oubimnoreku Python: Random, Time, Datetime, Calendar, Math, Turtle,
Tkinter, PerynsipHbie BbIpaxeHus, o0s, Sys. Mmmoptupyembie Oubmmoreku: Numpy,
Matplotlib, Serial
Pabora c ¢aiinamu. Urenue u3 ¢aiina. 3anuce B ¢aiin. DailnoBblii BBOA U BBIBOI.
O06paboTKa cMeNIaHHBIX JaHHBIX, 3aTUCAHHBIX B (haiiie.
CnoxHble ycaoBUs. MHOKECTBEHHBIH BBIOOD.
Maccussl. Ilepebop snementoB MmaccuBa. [lomck B MaccuBe. ANTOpHUTMBI 00pabOTKH
MaccUBOB (peBepc, cABHT). OTOOP IIEMEHTOB MaccHBa 1o yciioBuio0. COpTUPOBKA MaCCHUBOB.
JIBOMYHBII TOUCK B MAaCCHBE.
CumBosbHBIC CTpOoKH. DyHKIMH 1711 pabOThl ¢ CUMBOJIBLHBIME cTpoKamu. [IpeoOpa3oBanus
«cTpoka-uucioy». CTpoku B nporeaypax 1 ¢yHkuusx. CpaBHEHUE U COPTUPOBKA CTPOK.
Martpuubl. BBog MaTpuil ¢ KIaBUaTyphl, C IOM. TeHepaTopa ciaydailHeix yucen. O0paboTka
MaTpHIl.
[Tporpammel, 3 peKTUBHBIE IO BPEMEHH U TaMSATH.

Pa3zoen 3. Teopus u memoouxka o0yuenus ungopmamuxe
HNHupopmatuka kak Hayka U yueOHBIN NpeAMET B CpeAHel 1mikose. Meroanka npernoaaBaHus
UHPOPMATUKK KaK HOBBIM pa3fen MeAaroruyeckodl HaykKd M Kak Y4eOHBIH mpeaMeT
MOJTOTOBKU YUUTENSI MHPOPMATHKHU.
Ilenu u 3amaun BBeAeHHA Kypca MH(OpMaTHKU B cpeaHioro mkony B 1985 r. Tpuana
«ANTOpUTMHYECKas KyJIbTypa - KOMIIbIOTEpHAsi [PaMOTHOCTh - HH(OpMallMOHHAs KYJIbTypa
yyaluxcs». OBOJIONUSA IIKOJBHOTO Kypca HWH(GOPMATHKM B YCIOBHSX HPOSBICHUS
JIEMOKPATUYECKUX TCHICHIIUNA B PA3BUTHH CPEIHEH MIKOJIBI (TIepBas mojoBuHa 90-X TOIO0B).
Kpusuc conepxkanust o0yueHust UHGOpMaTHKE B LIKOJIE.
CtpykTypa U cojaepkaHHE IEpBOH OTEUYECTBEHHOH MporpaMMbl y4yeOHOro mpeaMmeTa
«OCHOBBl WH(OPMATHKH M BBIYUCIMTEIBHOW TEXHHKH» JUIs cpeaHedd mmkonbsl (1985).
Tpuana «uHpopmanus - anroput™m - OBM» kak KOHIIENTyallbHAsi OCHOBAa MEPBOW BEpCUU
MIKOJBHOrO Tmpeamera uHpopMaTHkH. JlupakTudeckas 1edb BBEACHUS  Y4eOHOTO
anroputmMudeckoro s3sika A.Il. Epmosa.
OcCHOBHBIE KOMIIOHEHTHI COZEp)KaHUS MIKOJIBHOrO Kypca uHHpopMmatuku. CTpyKTypa
HENpPEepPBhIBHOTO Kypca WH(OPMATHUKH JUIs COBPEMEHHOM 0O0I1e00pa3oBaTelbHON IIKOJIBI
(mpomeneBTUYECKUN Kype, 6a30BbIi Kypc, MpoduiIbHbIE KYpChl) U 3a[a4a €ro peajn3aliy B
pamMKax 0a3uCHOTr0 y4eOHOTO IIaHa.
®opMHUpOBaHUE KOHLEINH COAEPKaHUS HEMPEPHIBHOTO Kypca MHPOPMATUKHU I CpeaHEH
IIKOJBI,  CTaHAAPTU3AIMS  IIKOJIBHOTO 00Opa3oBaHWs B  o0nacTd  WHOOPMATHKHU.
KoMmeTeHTHOCTHBIN MOIX0/ B COJIEpKaHUU 00pa30BaHMUS.
Opraamzanus o0ydeHus: uHpopmaTuke B 1mKoJyie. [IIKompHBIN KaOWMHET BBIYUCIUTEIHHON
TeXHUKH (Ha3HaueHWe W oOopynoBanue). Opranuzanus paboTsl B KaOuHeTe
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BBIUMCIUTENHHON TeXHUKH. CaHUTapHO-TUTHEHUYECKHE HOPMBI paboThl Ha KOMIIBIOTEpE.
TpeboBaHMs TEXHUKH O€30M1aCHOCTH.

7. Meronuueckas cucteMa oOydeHUs HWHGPOPMATHKE. YPOK KaKk OCHOBHas (opma oOydeHUs
uHpopmaruke. Juaakrudeckrne 0coOOEHHOCTH YUeOHBIX 3aHATUH 10 MHPOPMAaTHKE.

8. llenu u ocHOBHBIE ()OPMBI JOMOIHUTEIHHOTO U3yUYeHUs NHPOPMATHKU U €€ MPHIOKEHUN B
cpeanerr mkoiye. OpraHu3aloHHBIE (OPMBI W COJECpKAHWE BHEKIACCHOW paboTHl 1O
nHpopmaTUKe.

9. Tlonsarue HoBbIX MH(MopManmoHHBIX TexHonoruid (HUT). HanpaBnenus Bueapenuss HUT B
chepy obpazoBanus. Pons u mecto HUT B pazBuTuu cpennero ooOpa3oBaHus.

10. Llenu u 3amaun 0Oy4eHuUs MPOMNEAEBTUIECKOMY Kypcy nHpopmartuku. Crienuduka METo10B
u ¢popM oOyueHuss HGOPMATUKE HA MPOIEACBTHUECKOM dTalle.

11. PabGouas mporpamMma, KajeHAApHbId IUIaH, TEMAaTHMYECKOE M IOYPOUYHOE IJIAHUPOBAHUE
yueOHOro mporiecca, KOHCHEKT ypoka. OcCOOEHHOCTH MOATOTOBKH YYHTENS K YPOKY
uHpopmaTuky, anuposanue u xponomerpax I1IIC. Cxema camoananmza ypoka.

12. Beibop ¢dopm o00ydenusi, HOBble (GOpMBI y4eOHOro MpoIlecca, HCIOJIb30BaHHE METOJa
yueOHBIX poekToB. CamocTosITeNbHAs Pad0Ta HIKOJIbHUKA.

13. Meronuyeckue OCOOCHHOCTH OpraHU3allid M TPOBEACHUS BHEKIIACCHBIX 3aHATUH II0
uHpopmartuke. Perienne onMMIuaaHbIX 3a/1a4, pa3padoTka KOHKYPCHBIX MPOEKTHBIX padorT,
MeTOIMKa 00y4eHHUs TOCPEACTBOM TEIEKOMMYHUKAITMOHHBIX TEXHOJIOTHA.

14. Metonuueckne OCOOCHHOCTH UCIOJIB30BAaHUSA OOYyYarolmIMX MpOTrpaMM; ICHUXO0JIOTO-
MeAarornyeckue OCOOCHHOCTH HCIOJIb30BAHUS KOMIIBIOTEPHBIX PAa3BUBAIOLIUX UTP JUIA
MITQ X IKOJIHHUKOB.

15. Metonuka ¢GoOpMHpPOBaHUS TpEACTaBIeHUH 00 wuHPOpMaMKM ©W HHPOPMAIIMOHHBIX

poreccax.

16. MeToauka HayaJbHOrO 3HAKOMCTBA C YCTPOHCTBOM KOMIIBIOTEpPAa M OOJACTAMH €ro
MMPUMCHCHUA.

17. Y4eOHble HWCTIONHUTENM KaK CpPEACTBO PAa3BUTHS aJITOPHUTMHYECKOTO M JIOTHYECKOTO
MBIIIJIICHUA.

18. Meronuka  (QOpMHpPOBAHUS  JJIEMEHTOB  TBOPYECKOW  JIETEIBHOCTH HA  OCHOBE
UCIIOJIb30BaHUsl COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIMI Ha ypoKaxX HH(OPMATUKH.
19. Meroanka opraHu3aly pa3BUBAOLIEr0 00yYeHHs Ha YpOKax WH(OPMATHKH.

MMPOLEAYPA NIPOBEJEHUA U CUCTEMA OLIEHUBAHUSA

['ocynapcTBeHHBIH SK3aMeH MPOBOAMTCS IO OMJIETaM, COCTABICHHBIM B COOTBETCTBUU C
IPOTpaMMOi roCy1apCTBEHHOI0 IK3aMeHa. DK3aMEHAIMOHHBIA OUJIET COCTOUT U3 4-5 BOIIPOCOB,
2-3 U3 KOTOPBIX MPEJCTABISIOT CO00I TEOpETHUECKHE BOIPOCH], a OCTAIbHBIE — MPAKTUIECKUE
3aJJaHMsL.

CTyneHThl CHa4yaja TOTOBSAT OTBETHI HA TEOPETUYECKHE BOMPOCHI OMIIeTa M BBITOIHSIIOT
NPaKTUYECKHE 3aJJaHHs MMCbMEHHO. 3aTeM MPOUCXOUT YCTHOE cobeceoBanue ¢ uieHamu ' OK
110 MMCHMEHHBIM OTBETaM CTYACHTOB. Bo BpeMst cobecetoBaHMs YWIEHBI KOMICCHU UMEIOT ITPAaBO
3a]aTh CTY/CHTY YTOYHSIOUIME U / WM JOTIONHUTEIBHBIE BOTIPOCHI KakK IO €ro OWJIeTy, TaK H 110
porpaMMe TOCYAapCTBEHHOTO YK3aMeHa B IIEJIOM.

Jlnist OlleHMBaHUsl OTBETa Ha OJMH BOIPOC HK3aMEHAIIMOHHOTO OHIieTa UCTONb3yeTcs 25-
OaJUIbHAs CUCTEMA, @ UMEHHO:

22-25 GamioB OOydaroUIMiics IMOJyyaeT B CiIydae, €CiH JaeT MOJHbBIN, pa3BepHYTHIH,
apryMEHTHPOBAaHHBIN OTBET Ha BOIIPOC IK3aMEHAIIMOHHOTO OUIIeTa;

19-21 OamnoB oOyyaromuicsi TMOJNy4aeT B Cllydae, €CJIM OTBEYAaeT IO CYIIECTBY,
JIEMOHCTPUPYET IEIOCTHOE IPEACTAaBICHUE 0 BOMPOCY; HE BCETAAa MOXET apryMEHTHPOBATh
CBOI OTBET MO0 apryMeHTalus HeJJOCTATOYHO 0OOCHOBAHA;

15-18 GamioB oOydJaronuiics mojiydaeT B cliydae, €CJIM OTBEYAET IO CYIIECTBY, HO HE
JIEMOHCTPHUPYET LEIOCTHOTO MPEJCTABICHUS 0 BOIPOCY, HE MOXKET apryMEHTHUPOBATh CBOU
OTBET;

0 GamnoB oOywaromuiicss TOJy4aeT B Ciydae, €CId HE OTBETWJ Ha BOMNpOC JHOO
cofiep’KaHHe OTBETa HE PACKPBIBAET CYTH BOIPOCA.
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,HJ'I?I BBICTABJICHUS HMTOTI'OBOM OLICHKH 3a I‘OCYI[apCTBeHHHﬁ OK3aMCH HCIIOJIB3YCTCA

nATHOAJUIbHASL CHCTEMa OIEHWBaHUs H cooTBeTcTBYytomias et 100-OamipHast cucrema,
YTBEP)KJICHHAS TIOJIOKEHHEM O TEKYIIeM KOHTPOJIC YCIEBAEMOCTH M IPOMEKYTOUYHOU
arrectanuu odyqaromuxcs PI'AOY BO «TroMeHCcKkuil rocy1apcTBeHHBIH YHUBEPCUTETY.

[lkana mepeBojga OayioB, HaOpaHHBIX CTYJEHTOM 3a YEThIpE BOIPOCA, B HTOTOBHIE

OLCHKH!

arONE

91-100 6amI0B — COOTBETCTBYET OIIEHKE S5 («OTIMYHOY);

76-90 6a1m10B — COOTBETCTBYET OIICHKE 4 («XOPOIIIO)»;

6175 6aiIOB — COOTBETCTBYET OILICHKE 3 («yIOBJIECTBOPHUTEIBHOY);

MeHee 61 Oamia — COOTBETCTBYET OIIEHKE OllEHKA 2 («HEYIOBIETBOPUTEIHHOY).
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