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1. TlosicHUTeILHASA 3aNHCKA

Hacrosimass mporpamma cocTaBlieHa Ha OCHOBE TpeOOBaHUN K 00sS3aTeIBHOMY
MHUHUMYMY COJIEp)KaHWSI M YPOBHIO TTOJITOTOBKHM OakaliaBpa, OMPEACIEMbIX JEHCTBYIOIIIM
denepaTbHBIM 00pPa30BaTEIBHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHMs IO HAMpPaBICHUIO
«Ilemaroruueckoe oOpa3oBaHHE.

[Toctynatomme B Maructpatypy Mo HampaieHuo 44.04.01 — TIlemarormueckoe
oOpazoBanne 10 Tpodwm0 TOATOTOBKM  «MaremaTndeckoe o0Opa3oBaHHE»  CHAIOT
MEKIUCLIUITIMHAPHOE KOMITIEKCHOE BCTYIUTETIBHOE UCIIBITAHUE 68 (hopme cobecedosanusl, B
MIPOIIeCCe KOTOPOTO MOCTYMAIONTUH OTBEYAEeT Ha J[Ba BOMpOca. BCTyNMUTENbHBIN dK3aMeH
M0 MaTeMaTUKE MPOXOJUT C HCIOJIB30BAHUEM OUCHAHYUOHHBIX MEXHONIO02UU 6 YCMHOU
Gopme.

[lepBeIii BOMIPOC MO MaTEMATHKE SIBIISICTCS] KOMIUIEKCHBIM, M BKJIFOUAeT B ce0sl BOIPOCHI
CIEIYIOIIMX AUCLMIUINH: anre0pa, FTeOMETpHsl, MAaTeMaTUIECKUI aHaAITU3.

Bropoii Borpoc 1o Teopur 1 METOJMKE 0OYUEHUSI MaTeMaTHKe.

2. ®opMa BCTYNUTEIHLHOT0 UCIIBITAHMS U €r0 Mpoleaypa

DK3aMeH NPOBOJUTCS B (OpME YCTHOTO COOECEI0BAHUSI.

VYcTHOE cobecenoBaHUE MPEAINONaracT OTBET IO OuieTaM, COCTOSIIUM M3 JIBYX
BonpocoB. [lomyuyuB OuneT, NMpPEeTEeHAEHT MMEET BO3MOXKHOCTh IOATOTOBUTH OTBETHI B
TedeHMH |  akajgeMuueckoro 4yaca. I[loAroToOBIIEHHBIE  OTBETHI  BBICIYIIMBAET
HK3aMEHAllMOHHAsl KOMMCCHSI, OLICHHMBAET B COOTBETCTBUHU C KPUTEPHUSIMHU OIICHUBAHUS
YCTHBIX OTBETOB M KOJUIETHAJILHO MPUHUMAET pelieHrne 00 oleHke (KoJuyecTBe OasioB),
MOJIyYEHHBIX PECIIOHJEHTOM 3a OTBET. Pe3ynbpTaThl cOOOIIAIOTCS HE IMO3JIHEE BTOPOIO
paboyero JHs mociie TPOBEICHUS UCTIBITAHUS.

HroroBoe KOJIMYECTBO OayioB, MOJIYYEHHBIX AaOUTYpUEHTOM 3a MNPOQUILHBIN
MEXIUCIUIUIMHAPHBIA SK3aMEH, MPEACTaBISIOTCA Ha cailTe W Ha HH(POPMAMOHHOM
CTEH/JIE HE MO3/IHee BTOPOro pabovero JHS MOCye MPOBEIEHUs TECTOBOTO UCTIBITAaHUSL.

[IpopunbHBIE MEXKIUCIUTUIMHAPHBIA 3K3aMEH NPOBOAUTCS B COOTBETCTBHUHU C
[IpaBunamu mpuéma M COIJIaCHO YTBEPKIAEHHOMY PACIHCAHUIO.

3. Coaep:kaHue BCTYNUTEIbHBIX HCTTBITAHU A

3.1. OcHOBHBIE BONPOCHI W CHOHCOK JIMTEPATypbl /Jsi MNOATOTOBKH K
NpoGUIbHOMY MEKTUCHUIITTHHAPHOMY IK3aMeHYy

3.1.1 IlepeyeHb BONMPOCOB ISl BCTYNUTEIbHOT0 3K3aMeHA M0 MaTeMATHKe

Mamemamuueckuil ananu3

1. Ilocnedosamenvhocmb,  npeoden  HUCIOB0U  NOCAE008AMENbLHOCHU,  CBOUCMBA
CXOOAWUXCS NOCNe008AMENbHOCEN.
[TocmenoBaTenbHOCTh,  MOAMOCIEIOBATEILHOCTh,  YHCIOBAas  IOCJIEIOBATEIHLHOCTb.
CriocoObl  3aaHusi TOCIEAOBAaTEIBHOCTH, CcBOMWCTBA. llpemen mocienoBaTenbHOCTH,
CBOWCTBAa CXOJAIICHCS TOCIENOBAaTEIbHOCTH. ApudMeTUdecKkne JeUCTBUS  Hal
CXOJISIIITUMUCS TTOCJIEIOBATEILHOCTSIMU, MPEETBHBIN MEPEX0]] B HEPABEHCTBAX.
2. @ynxyus. [peden gynxkyuu 6 mouxe.
[Tonsitne GyHKIMH, YUCIOBBIE (DYHKIIMM UHCIOBOTO apryMeHTta, rpaduk (GyHKIHH.
DOnemeHTapHbie Ti00anbHbIe cBocTBAa PyHkImi. [Ipenen pynkiuum B Touke mo Komm u
o ['eliHe, SKBUBAJICHTHOCTD JIBYX OMpPENeNIeHNH, e IMHCTBEHHOCTh Mpefena PyHKIUH.



3. Henpepvisnocmo ¢hynkyuu.

OnpenenenHus HENPEPHIBHOCTU (PYHKIMKU B TOuKe. JIoKambHbIE CBOMCTBA HEMPEPHIBHOM B
TOYKE (PYHKIMHU, HETIPEPHIBHOCTb CYMMBbI, IPOU3BEACHUS U YACTHOTO JIBYX HEMPEPHIBHBIX
¢byukuit.  HempepsiBHOCTH  cnmokHOM  yHkiuu.  Teopemsl  bombiiano-Koru,
Beliepmpacca.

4. Ilpouseoonas u ougghepenyupyemocms ¢pynxyuu. [Ipasunra ougpepenyuposarus.
[lonsiTue npon3BOAHON (YHKIUM B TOYKE, T€OMETPUUECKHMI M MEXaHWYECKUM CMBICI.
VYpaBHeHHEe ~ KacaTenpHOM M HOpManu K  rpa@uky  (QYHKIMHM B TOUKE.
Huddepenunpyemocts pyHkuuu B Touke. [IpaBuna auddepeHunpoBanus, TpoOU3BOIHbIE
OCHOBHBIX DJIECMEHTAPHBIX (DYHKITHIA.

5. Vcnosus momomonnocmu @yukyuu na npomedcymre. Bwinykiocms @ynkyuu Ha
npomescymke. Touxu nepecuba gyHkyuu.

Teopembl Posust, Jlarpanxka, Komwm, npasuio Jlonurans. Heobxoaumoe u goctatoyHoe
yCIIOBUE TIOCTOSIHCTBA (DYHKIIMHM; MOHOTOHHOCTH (DYHKITMM Ha TIPOMEKYTKE. DKCTPEMYMBI
¢bynkuuu. BeImykiaocTh (BOTHYTOCTh) (PYHKIIMU Ha MpomexyTke. JlocratouHoe yclioBue
BBIMTYKJIOCTH. TOUKM meperuoa.

6. Ilepsoobpasnas u HeonpedeneHHvlll unmeepan @Qynkyuu. Memoovl unmezpuposanus
dyHKY UL,

3ajaun, NPUBOJAIIME K BOCCTAaHOBICHHUIO (yHKIMU 1o e€ mnpousBogHoi. [lonsatue
nepBooOpaszHoit  ¢ynkuuu.  CpoiicTBa  mepBooOpasHbix  (ynkmuil.  Ilonarue
HEOIpPEJCICHHOTO UHTerpajia W ero cBoicTBa. Tabmuiia HMHTErpajioB OCHOBHBIX
AJ€MEHTAPHBIX QYyHKIMI. MeToAbl UHTETPUPOBAHUS.

7. Onpeodenennuiti unmezpai. Mumezpupyemocms HeNpepwul8HOU YHKYUU.

[lonsatue omnpeaeneHHoro wuHTerpaiga. HeoOxoaumoe W J0CTaTOYHOE  YCJIOBHUE
WHTETPUPYEMOCTH, JIOCTATOYHBIE YCIOBHUS MHTETrpupyeMocTh. CBONCTBA OMpPEAEICHHOTO
nHTerpana. OnpeneneHHbli MHTETpall ¢ MEPEMEHHBbIM BEepXHUM mpeaenoM. Dopmyna
Hrrotona-Jleitbuuia.

8. Jlugppepenyuanvroe ucuucienue Gyukyuil HeCKOIbKUX NEPEMEHHBIX.

[Ipenen u HEMPEPHIBHOCTH (PYHKIIMU HECKOJIBKUX MepeMEHHBIX. YacTHBIC MPOU3BOIHBIE U
maddepennman GHIT. HeoOxomaumbie U nocTtaTodHbie yCinoBus auddEpEeHIMPYEMOCTH.
Yactaple mpou3BOAHbIE U auddepeHiansl  BBICHIUX —TOPSIKOB. YCIOBHBIA U
0e3yCIIOBHBIN IKCTpeMyMbl. OTBICKaHHE SKCTPEMYMOB.

9. llpunosicenus onpedeneHno2o uHmezpaa.

[Inmomanes xpuBOJMMHENHOW Tpanenuu. [lnomans KpUBOJMHEWHOrO CEKTOpPa B MOJIPHOU
cucteme kKoopauHat. O0beM Tenna BpalieHus. Beruncienue aivHbl KpUuBoil. Beraucienue
TJIOIIA/IM TIOBEPXHOCTH BpAILICHHUS.

10. Yucnosvie psiowl. [lpuznaku cxooumocmu. A6CONOMHO U YCIOBHO CXOOAUWUECS PAObL.
OcHoBubie onpenenenus. Kpurepuii Komm o cxoaumoctu psiga. HeoOxonumoe ycioBue
cxonumoctH psana. [lonoxurenbHsie psabl. [IpusHaku cpaBHenus, JlamamOepa, Ko u
Makiiopena (MHTErpaibHBIN). AOCONIOTHO M YCIOBHO cxonsmuecs psnbl. CBolicTBa
a0COJIOTHO CXOSTINXCS PAIOB M YCIOBHO CXOJISIIIIUXCS PSIOB.

11. @ynuxkyuonanvuwvie psaodvl. Cmenenmusvie psovl.

OcHoBubie moHATHS. [loHsTHE wMaxkopupytomero psana. Teopema BeliepuTpacca.
CremeHHON psA KaK YacCTHBIM Ciydail (hyHKIIMOHAIBHOTO psiaa. Paamyc CXOAMMOCTH.
Teopema Koru o cxonumocTtu cteneHHoro psijia. Pasnoxenue GyHKIIUKA B CTETICHHON DS,



Anzeopa

1. Muoowcecmsea. Omuowenusi. Omoobpasicenus. Aneeopauieckue onepayuu.

MHo»xecTBa U onepauuy HajJ MHOKECTBaMH. JIeKkapTOBO IMPOM3BENCHUE MHOXKECTB.
OtHomenus. CrienMaiabHble BUbl OMHAPHBIX OTHOIIEHUH. OTHOIIIEHUE YKBUBAJICHTHOCTH.
®dakropmHO)kecTBO. OtTHomeHue mnopsaka. OrtobOpaxkenus. Bunsl oToOpakeHMIA.
Kommnosumus otobpaxkenuit. ObpatHoe ortobpaxkenue. [loacrtanoBku. Anredpanueckas
oneparusi.

2. I pynna

Ornpenenenue, npuMeEpsI, MPOCTEHIINE CBOKMCTBA rpynnbl. OnpeneneHue U TpuMepsI
MOATPYNIbI, KpuTepui noArpynmsl. [uknudeckue rpynmnbl. OnpenesieHHe W MPUMEPDI
roMmoMopdusMa u n3oMopdu3Ma rpyIi, cBoKWcTBa. Teopema 0 ToMoOMOppU3Max Tpyml.

3. Konwyo. Ilone

Onpenenenue, MpUMEpPsI, IPOCTEUIINE CBOMCTBA KoJiel. OnpeneneHue U mMpuMephbl
MOJIKOJIbIIA, KPUTEPUN MOJKONbIA. OTHOIEHHE AEIMMOCTH B KOJIBI[AX U €r0 CBOWCTBA.
O6patuMmble »1eMeHThl Koibla. [emutenu wyns. Oomactu uenoctHocTu. CBoiicTBa
OTHOUIEHUSI JIETMMOCTH B 00JIACTAX IENOCTHOCTH. [IpocThie M COCTaBHBIE 3JIEMEHTHI
obnmactu nenoctHoctd. OmpeneneHue, MnpuMepbl (KOHEYHBIX, OECKOHEYHBIX) U
[IPOCTEUIIINE CBOMCTBA MOJIS.

4. Konvyo yenvix uucen

Konpio nenpix yucen. JlemuMocTh B KOJblle LENbIX uncen. HanOonbimuidi oOmimii
nenmurens (HOJ). Haumenniiee obmiee kpatHoe (HOK). Anroputm EBkinna. BzanmHo
MIPOCTHIEC YKCIIA U UX CBOKCTBA. [IpocThie M cocTaBHBIE Unclia. BECKOHEUHOCTh MHOXKECTBA
npocThiX yucen. Pemero Oparochena. OcHOBHAs Teopema apu(PMETHUKHU.

5. Teopus cpasneHuti

CpaBHeHue LeNbIX yuces 1mo Moaynto. CBolcTBa cpaBHEHUM. KOJIbIIO BBIYETOB MO
JaHHOMY Moayit0. OnpeneneHrne u NpuMepbl MOJHOW U TPUBEACHHONW CUCTEMBI BBIUETOB.
OOpatumble 2IeMEeHTHI B KOJIbLE BbiueToB. DyHk1usa Ditnnepa. Teopemsl Ditnepa u @epma.

6. Konvya mnozounenos

KoJib110 MHOTOUJIEHOB OT OJIHOM MEPEMEHHON HaJ aCCOLUMATUBHBIM KOMMYTAaTUBHBIM
KOJIBLIOM C enuHuied. Teopema besy. [leneHune MHorowieHa Ha aIBywieH (x—c). Koabro
MHOTOWICHOB HaJ o00jacThio 1ernocTHOocTH. Kopuu wMHorowiena. Cxema ['opnepa.
Kpatubie kopau. Teopema 0 HauOOJbIIEM BO3MOKHOM YHCJI€ KOPHEH MHOTOWIEHA Haj
obOnacTeio  1enocTHOCTH. DopManbHas MPOM3BOJHAsA MHorowieHa. PasznokeHue
MHOTOWICHa TI0 CTEMEeHSM pPa3HOCTU (x-c). AnreOpamdeckoe W (YHKIIMOHAIBLHOE
PaBEHCTBO MHOTOUJICHOB.

Mmuorounensl Haa noneM. HOJ[, HOK wu anropurm EBkimaa 1t MHOTOYJICHOB.
JIuneitnoe mnpencrasinenue HOJ[. MHorowieHsl, HEOPUBOAWMBIE HaJ TMOJEM M HX
CBOMCTBa. Pa3noxkeHne MHOTOUYJIEHA B TPOU3BEICHUE HEMPUBOIUMBIX MHOXKHUTEIICH.

[. BekmopHoe npocmpancmao.

BektopHoe mMpoOCTpaHCTBO HaJ MNPOU3BOJIBHBIM IMOJieM (OmpeaesaeHrue, MPUMEPHI,
cBoiicTBa). [loampocTpaHCTBA BEKTOPHOTO MPOCTPAHCTBA. ba3uc u  pa3MepHOCTb
KOHEYHOMEPHOTO BEKTOPHOTO NPOCTPAHCTBA. EBKIMAOBO BEKTOPHOE MPOCTPAHCTBO
(ompenenenue, NpUMepHI).



8. Muozcounenvt Hao nonem. Haubonvwuti odwuil Oenumens 08YX MHO2OUNEHO8 U

ancopumm Esxauoa.
OTHOLIEHHWE [E€IMMOCTH B KOJIBLIE MHOTOYIEHOB C OJHOM IEPEMEHHON Haj
npou3BoJbHBIM nosieM. Onpenenenne HOJ[ nByx MHOrouneHoB. OnpeaeneHue IeIeHus ¢
OCTaTKOM B KOJIbIIE MHOTOWIEHOB M airoputM EBkimpa. CyliecTBoBaHHE U
eauHcTBeHHOCTh HO/I IBYX MHOTOUJIEHOB.

9. Aneebpauueckas 3amxkHymocmov nois Komniekcuvlx uucen. ConpsceHHOCmb
MHUMBIX KOPHell MHO20YleHa ¢ OelicmeumenbHuiMu Kodpduyuenmamu. Henpusooumvle
HAO nonem 0eucmeumenbHbiX Yuceal U Hao nojaemM KOMHIJIEKCHbIX YUCel MHO2OYIEHbL.
OcHoBHast Teopema anreOpsl (0e3 JoKazaTenbcTBa). TeopeMa CONMPSIKEHHOCTH
KOMIUIEKCHBIX KOpHEW MHOrowieHa. HempuBoaumbie HajJ MOJIEM ACHCTBUTENBHBIX YKCEI
M HaJl TOJEeM KOMIUIEKCHBIX 4YHCENl MHOrOWICHbl. Pa3noxkeHue MHOrousjeHa ¢
JNEHUCTBUTETHHBIMU KO3 uImeHTaMn Haa TOJIEeM KOMIUICKCHBIX YHCET W Haa TOJIeM
NEUCTBUTEIBHBIX YHUCEIL.

T'eomempusn
1. Axcuomamuka wxonvHozo yuebHuka ceomempuu JI.C.Amanacsna u op. Obwas
Xapakmepucmuka cucmem aKCuoM.
CyTp akcuoMaTndeckoro Metona. CMBICH TOHSATHUN: aKCHOMA, OIMpPEAEJIEHUE, TEeOopema,
JI0Ka3aTelbCTBO TeopeMbl. TpeboBaHMs, MpEabsIBIsSEMble K cucTeMaM akcuoM. OO1as
XapaKTEPUCTUKA CHUCTEMbl AKCHOM €BKJIMJOBOM TE€OMETPUH MO IIKOJBHOMY YUE€OHHUKY
reomeTpun. llpuMepsl omnpeneneHuii M J10Ka3aTeNbCTB TEOPEM B CHCTEME aKCHOM
IIKOJIBHOTO YY€OHHKA T€OMETPHUH.
2. BexmopHoe u cmewannoe npouzgedenus 6eKmopoa.
OrnpeneneHue BEKTOPHOIO TMPOM3BEJEHUS JBYX BEKTOPOB. ['eoMeTpuyecKuil CMBICI
MOJIYJISI BEKTOPHOTO TPOU3BEACHUSI BEKTOpOB. Dopmysia AJisi BBIUUCICHUS BEKTOPHOTO
MIPOU3BEJECHUSI BEKTOPOB B KOOpAUHATHOU (popme. CBOMCTBa BEKTOPHOTO MPOU3BEICHHUS.
OrnpeneneHue U CBOMCTBA CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB. I'eoMeTpuuecKkuit
CMBICJ MOJIyJIsl CMEUIAHHOIO IMPOMU3BEJCHUS. BBIUNCIEHNE CMEIIaHHOTO MPOU3BEACHUS
BEKTOPOB B KOOpiMHAaTHOM dopme. [I[puMeHeHne K pereHuto 3a1ay.
3. Bzaumnoe pacnonosicenue 08yx niocKkocmet, NpAMOU U HAOCKOCMU U 08YX NPAMbIX 8
MpexmepHoOM NPOCMPancmee.
CyTb MeTOJla KOOpAMHAT B MPOCTPAHCTBE. BBISICHEHNWE B3aMMHOIO PACHOJIOKEHUS JBYX
IJIOCKOCTEN, MPSIMOM U TJIOCKOCTH — KaK MPHUMEP HCIOJIb30BaHUSA METOAAa KOOpIWHAT.
[Ipumepsl. HMccnenoBaHne B3aMMHOTO PACIIONOXKEHHUS ABYX MPSMBIX B TPEXMEPHOM
MPOCTPAHCTBE — KaK MPUMEP MCIOIb30BaHUS BEKTOPOB K pellleHuto 3a1a4. [Ipumepsr.
4. [lpeobpazosanus niockocmu. Jleudcenus naockocmu. Ilodobus niaockocmu.
Apgunnvle npeobpazosanus niockocmu
Onpenenenue IBHKEHUM, Moao0ui, apduHHBIX npeodpa3oBaHuil miockocTu. [IpumMepsl.
AHanuTu4eckoe 3aJaHue IEePEUYUCICHHbIX MpeoOpa3oBaHuil. 3ajaHue MEePEUYHCICHHbIX
npeoOpa3oBanuii mapoil penepoB. CBOMCTBA MEPEUUCICHHBIX MPeoOpa3zoBaHuil. ['pyrimib
mpeoOpa3oBaHUid W WX TMOATPYNNBL. «DpJaHTeHCKas mporpammay. l[IpuMeHnenue
npeoOpa30BaHUll MIIOCKOCTH K PEIICHUIO 3a/1a4.
5. U3mepenue niowaou MHO20Y201bHUKA 8 e8KIUO0B80U 2eomempuu. Teopembl
CYWecmeo8anus U eOUHCMEEHHOCMU NIOWAOU MHO20Y20IbHUKA.
[Tonsitue wmHOroyronpHuka. Ilnomaas MHOrOyrojJibHMKa B €BKJIMJIOBOW T€OMETPUMU.



Teopema  cymiectBoBaHus.  Teopema  €IMHCTBEHHOCTH.  PaBHOBEIMKOCTH U
PaBHOCOCTABJIEHHOCTh MHOTOYTOJIBHUKOB M WX HCIIOJb30BaHHUE MpPH BBIBOJE (GopMyI
IJIOIIAJIE MHOTOYTOJIbHUKOB.
6. [leomempus Jlobauesckoeo. Humepecuvie ¢axmel 2eomempuu  NIOCKOCMU
Jlobauesckoeo.
Hcropuueckue cBefieHUs] 0 BO3SHUKHOBeHUU reomeTpun JlobaueBckoro. Cucrtema akcuoM
reomeTpun JlobaueBckoro. HempoTuBOopedMBOCTh U MOJHOTA CUCTEMBI aKCHOM. [IpuMepsl
J0Ka3aTeNbCTB HEKOTOPBIX TEOpeM IIockocTu JIobaueBcKoro.
{. Jlunuu 6 egxnudosom npocmpancmee. Qopmynvt Ppene.
Ilonarne nmuann. YpaBHenus aunuu. [Ipumepsl. [lonsatue rmagkon munun. EctecTBeHHas
napameTpu3auus JMHUM. [loHATHE KacaTeNbHOW K JIMHUU W €€ HAIpaBIIAIONIEr0 BEKTOPA.
[TonBuxuou penep. ®opmyisl Opene.

3.12 IlepeyeHb BONPOCOB /sl BCTYNHTEJIBHOI0 3K3aMeHa II0 TeOPHUH U
MeTOJMKe 00y4YeHHsI MaTeMaTHKe
1. Memoouxa u3zyuenus uucinogvix cucmem. HamypanvHvle uucia 8 UIKONbHOM Kypce
Mamemamuxu.
HcTopuyecknil U JOrMYECKHM MOAXOJbl K PACHIMPEHUI0 YUCIOBBIX cucTeM. CrocoObl
ONpENEICHUSI MHOXECTBA HATypAJIbHBIX YHCEJ B MaTEMaTHKE M IIKOJBHOM Kypce
MAaTE€MaTUKU. XapaKTEPUCTHKAa OCHOBHOI'O IPOTPAMMHOIO COJAEPKAaHUS B COBPEMEHHBIX
IIKOJIBHBIX YYEOHHKAX.
2. Memoouxa uzyuenus yucnogvix cucmem. OObIKHOBeHHblE OPOOU 8 WUKOIbHOM
Kypce MamemMamuxu.
Pa3nuunble mOAXO0ABI K MOCIEAOBATENIBHOCTH WM3YUYEHUSI OOBIKHOBEHHBIX U JECATUYHBIX
OpoOell B HIKOJIBHOM Kypc€ MaTEeMaTUKH. XapaKTepUCTUKA OCHOBHOTO MPOrPaMMHOIO
ColepKaHUsI B  COBPEMEHHBIX  IIKOJBHBIX Yy4yeOHMKax. MeTonuka  BBEIEHUSA
OOBIKHOBEHHBIX JIpoOel (IMpaBUIIbHBIX M HENPAaBUJIBHBIX APOOEH, CMEIIaHHBIX YUCEN) U
apu(pMETUYECKUX Onepauuii HaJ OOBIKHOBEHHBIMH APOOSMHU.
3. Memoouka uzyuenus yuciogvix cucmem. Beedenue ompuyamenvuvix uuces.
[TonoxuTenbHbIE U OTPULIATEIBHBIE YKCIIA B IIKOJIBHOM Kypce MareMaTWku. Pasnuunbie
BO3MOJKHBIE TOJAXOJbl K BBEICHHUIO TIIOJIO)KUTEIBHBIX W OTPHULATENBHBIX YHUCEI.
XapakTepucTUKa OCHOBHOTO ITPOTPAMMHOTO COJEP/KAaHHUS B COBPEMEHHBIX IIKOJBHBIX
yueOHuKax. MeToauka BBEIEHUS OTPULIATENbHBIX YHUCET B JEHCTBYIOIIMX IIKOJIbHBIX
yueOHUKax M apu(pMETHUYECKHX ONepanuil HaJl MOJOXKUTEIbHBIMU M OTPHULIATEIbHBIMU
YUCIIAMH.
4. Memoouka uzyyenus yucioswvix cucmem. Beeoenue uppayuoranvbHbuix yucer.
JleicTBUTENBHBIE 4YMCIAa B IIKOJBHOM Kypce MareMaruku. Ponb  u3yuyeHus
JNEUCTBUTEIBHBIX YWCEN W XapaKTePUCTHUKAa OCHOBHOI'O MPOrPAMMHOIO COJEpXaHUS B
COBPEMEHHBIX UIKOJbHBIX ydeOHHMKax. Meroauka BBEIACHHUS JECATUYHBIX IpoOed B
IIKOJIbHOM KypCe MaTeMaTUKU: KOHEUHbIE U OECKOHEUHBIE IeCATUYHbIE ApoOou. MeToauka
BBEJICHUS UPPALMOHAIBHBIX YHUCEN U IEUCTBUI Ha/ JE€HCTBUTEIbHBIMU YHCIAMHU.
5. Memoouxa uzyueHus moicOeCmeeHHbIX NPeoOPA306aHUll U MOAHCOeCmM8d 8 CpeoHell
wKozre.
Pa3nuuHble BO3MOXHBIE MOAXOABI K TPAKTOBKE MOHATHS TOXAecTBa. Ponb n3yuyeHus
TOXKJIECTB M  TOXAECTBEHHBIX MpPeoOpa3oBaHMN U  XapaKTEpPUCTHKA OCHOBHOIO
IPOrPaMMHOTO COZECPKaHMsI B IIKOJIBHOM Kypce MareMaTuku. Metoauka GopMUpOBaHuUs



HAaBBIKOB TOK/IECTBEHHBIX IIPEOOPA30BAHUIN HA PA3TMYHBIX 3TAMax O0ydCHHS.

6. Memoouka uzyuenus @yHKyuii 8 WKOIbHOM Kypce mamemamuru. Beedenue ¢hynkyuil u
(DYHKYUOHATbHBIX NOHANMULL.

Paznuunble TpPakTOBKM TMOHATHA (YHKIMM B MaTEeMaTUKe, B IIKOJBHOM Kypce
MaTeMaTUKHU. XapaKTepUCTUKa OCHOBHOI'O IMPOTPaAaMMHOTO COJIEpKaHUS B COBPEMEHHBIX
IIKOJIbHBIX ydyeOHHKaxX. MeTo/inka BBeleHUs] (DYHKIIMOHAIBHBIX MOHITHN Ha pa3IMYHBIX
sTanax o0y4yeHus U U3ydeHUs: CBOMCTB (PyHKIHI, mpeoOpa3oBaHus TpadUKoB.

7. Memoouka usyuenus aneebpauveckux yukyut. Jluuetnas, KeaopamuyHas,
KyOuueckas OyHKyuu 6 WKOIbHOM Kypce MamemMamuKu.

Anrebpanyeckre PyHKITUN KaK TOIKIACC dJIEMEHTAPHBIX (YYHKIIHMA, POJIb H3yUYCHUS TaKUX
GyHKIMA B TIKOJIBPHOM Kypce MAaTeMAaTHKH. XapaKTEPUCTUKA OCHOBHOTO MPOTPAMMHOIO
ColepKaHUsI B  COBPEMCHHBIX  INKOJBHBIX  y4eOHMKax. MeToauka  BBEICHUS
anreOpanvyecknx (QYHKIHA, HCCIEAOBaHWE CBOWCTB M TOCTPOCHHE TIpapuKoB
anredpandeckux QyHKIUH.

8. Aneebpauueckue ypaenenus u Hepagerncmea 6 LLIKM u memoouka ux uzyueHus.
Meronvka BBEICHUS TMOHSATUS «ypaBHEHHE» U «HEPABEHCTBO». Pa3inuHble BO3MOXKHBIC
MOAXO/bl K OMpPENENICHUIO YpaBHEHUN W HEPAaBEHCTB, POJIb UX H3YYEHHUS B IIKOJIHLHOM
Kypce MaTreMmMaTHKd. MeToauka BBEACHHS TOHATUN «YPaBHEHHE» M «HEPABEHCTBOY.
CniocoOsI penieHus ypaBHeHuit B 3-6, 7-11 kiaccax, oOydeHue oO0IMM METOIaM PEIICHUS
ypaBHEHUI 1 HEPABEHCTB.

9. Memoouka uzyuenuss mpuecoHomMempuyeckux yHKyuil, ypasHeHuti u Hepagencma.
[IpuMeHeHre TPUTOHOMETPUU B TeoMeTpuH. MeToanKa M3Y4eHHS TPUTOHOMETPHUICCKUX
BEJIMYMH, TMPUMCHCHHE WX K PEIICHUIO TPEYTrOJBbHUKOB B 9-leTHel mikoine. Poms u
METOMKA U3yYEHHUS TPUTOHOMETPUICCKUX (DYHKIIMI M UX CBOMCTB, BO3MOKHBIE TTOIXO IBI
K BBEJCHUIO M uX u3ydeHuto B 10-11 kmaccax cpemneit mkosibl. OOIIME U CHEUATIbHbBIC
METO/IbI PEIICHHUS TPUTOHOMETPUYECCKUX YPaBHEHU U HEPABCHCTB.

10. Memoouxa usyuenuss noxaszamenvHou @ynkyuu. Illokazamenvhvie YpasHeHUs U
HEPABeHCMBa 8 WKOJIbHOM Kypce MAmMeMamuKy U Memoouka ux usy4eHus.

Ponpr m meTtonuka BBEIEHUS W W3YYEHHUs TMOKAa3aTeNbHOM (YHKIIMM W WX CBOWCTB,
pa3IUYHbIC TIOJIXO0/IbI K BBEJICHUIO MTOKA3aTeIbHON (PYHKITMU. XapaKTepUCTUKA OCHOBHOTO
MPOTPAaMMHOTO  COJIEPKaHUSI B COBPEMEHHBIX IIKOJbHBIX yueOHukax. OOmue u
CrieIMaIbHbIe METObI PEIICHUS TTOKA3aTEeIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

11. Memoouxa uszyuenus nocapugpmuueckou @ynkyuu. Jloeapupmuuecxkue ypasuenus u
HepaseHcmeda 68 WKOJIbHOM Kypce MameMamuKy U MemoouKa ux usyyeHus.

Pons m MeTrogmka BBEJCHHS W WM3yYCHHS JorapupMUUecKoW (YHKIMM W WX CBOWCTB,
pasIUYHBIC TIOAXOABI K BBEIACHUIO JorapupMuiecKkoi QyHKIuU. XapaKTepuCTHUKa
OCHOBHOTO IMPOTPAMMHOT'0 COZICP’KaHUS B COBPEMEHHBIX IIKOJIbHBIX yueOHuKax. O0mue u
CHeIMaIbHbIC METOBI PEIICHHS JIOTApU(PMUIECKUX YpaBHEHUH U HEPABEHCTB.

12. Memoouka usyueHus npou3o0HOU U €€ NPUNONCEHUSL 8 KYPCe MAMeMamuKy cpeoHell
WIKOIBL.

Ponp u MeTtonuka BBEACHUS W M3YUYEHUS MPOU3BOJIHON (TeOMETpUUeCcKui U (pu3ndeckuii
CMBICII) B IIKOJIBHOM KypCce€ MaTeMaTHKU. XapaKTepUCTHKAa OCHOBHOTO MPOTPAMMHOTO
collepKaHUsI B COBPEMEHHBIX MIKOJIBHBIX Yy4yeOHMKax. [IpuioskeHus TPOU3BOAHOU K
uccaen0BaHni0 GYHKIINN, PEIICHUIO YPABHEHUN U HEPABEHCTB U MPUKIIAIHBIX 3371a4.

13. Memoouka uzyuenus nep8oobpasHol U UHMESPala 8 WKOAbHOM Kypce MamemMamuxuy.



Ipunoorcenus unmezcpana.

Ponp u MmeTonuka wu3ydeHHs NEpPBOOOpPA3HOM M MHTErpana, pasjiuyHble MOAXOABI K
BBEJICHUIO ONPEIEICHHOr0 U HeomnpeaeneHHoro unrerpana B LIIKM. I'eomerpuueckuil u
(bu3nueckuil CMbICI ONPEAEIIEHHOro HHTerpasa. OCHOBHBIE 33JJa4 110 TEME, MPUITOKEHUS
MHTETpaJla K BBIUMCICHUIO 00BEMOB TN U IPUKIIAHBIX 3a4a4.

14. Xapaxmepucmuka Kypca ceomempuu cospemennou wikoawsl. Ilponedeemuueckuii Kypc.
Ilepsvie ypoku naanumempuu.

[enmn oOydeHHs IIKOJIBHUKOB IUIAHUMETPUM  (OUJIAKTUYECKHE, PpPa3BUBAIOLIME,
BOCIIUTATEIbHBIE) U AaKCMOMATHYECKUU MEeTOJ B OOYYEHHM MAaTEMaTUKE: CYIIHOCThb
poOJIEMBI, pa3IMYHbIE MOJIXO0Jbl B PEUIEHUU MPOOJIEMBbI, aHAJIU3 JIOTUYECKOTO CTPOEHUS
JACHCTBYIONUX Y4eOHUKOB reoMeTpun (Tuianumerpun). [IponeaeBTika reoMeTpruuecKoro
Mmatepuana B 1-4-x, 5-6-x kmaccax. OOmias XapakTepuUCTHKa U METOJUKA BBEICHUS
aKCHUOM, JIOKa3aTeNbCTBA IEPBBIX TEOPEM, pEIIeHHA M OQOpPMIICHHS 3a7ad IEepPBOTO
pazziena CUCTEMaTHYECKOro Kypca Fr€OMETPHUH.

15. Memoouka u3yyenus 2eomempuueckux HOCMPOEHUU HA NJIOCKOCMU U 8
npocmpancmee.

Pone wW3ydeHHs TEOMETPUYECKHMX IIOCTPOCHHM W XapaKTEPUCTUKA OCHOBHOIO
IPOrPaMMHOTO COJAEpKaHHSI B COBPEMEHHBIX ILIKOJBbHBIX YUEOHHKAX IUIAHUMETPUH U
CTEepeoMeTpuu. l'eoMeTpuuecKkue IOCTPOEHUs Ha IUIOCKOCTH, OCHOBHBIE 3aJaud Ha
NOCTPOCHUE:  METOJbl  pEIIEHUs, OTalbl  pelieHus, Oo(OopMIIEHHE  PpPELICHU.
['eoMeTpuyeckre NOCTPOEHUS B MMPOCTPAHCTBE, N300pAKEHUS CTEPEOMETPUUECKUX (PUTYD
Y METOJIMKA OOYYEHHsI IOCTPOCHHS CEUEHUII MHOTOTPAHHUKOB U KPYTJIbIX TEJ.

16. Xapaxmepucmuka Kypca cmepeomempuu cogpemeHnHou wikoavl. IIponedesmuueckuii
kypc. Ilepevie ypoku cucmemamuuecko2o Kypca cmepeomempuu.

lenn oOy4yeHUs WIKOJIBHUKOB CTEPEOMETPHM, AKCHOMATHYECKHI METOoA U ujaes
¢y3uoHn3Ma B 0Oy4eHMM MaTE€MaTUKE: CYUIHOCTb MPOOJIEMBbI, pa3ju4HbIE MOAXO/Abl B
pelleHnr TpoOJieMbl, aHAIU3 JIOTUYECKOTO CTPOCHUSA JCHCTBYIOIIUMX Y4eOHUKOB
reoMeTpun (ctepeomerpun). [IponeneBruka crepeoMerpruueckoro marepuana B 1-4-x, 5-
6-x kmaccax. OOwias xapaKTepUCTHKA IIKOJBHOIO Kypca CTEPEOMETPUM U METOAMKa
BBEJICHUSI AKCHOM, JIOKa3aTeJbCTBO IMEPBBIX TEOPEM, peuleHus W oQOopMIIeHHs 3ajad
IIEPBOTO PA3/eiia CHCTEMAaTHYECKOIO Kypca CTEPEOMETPHH.

17. Memoouxa usyuenusi nepneHOUKyIAPHOCMU HA NJIOCKOCMU U 6 NPOCMPAHCMEE 8
UWKONbHOM KYpCe MamemMamuKu.

Ponb u3ydeHnus neprneHIuKyIsIpHOCTU U XapaKTEPUCTUKA OCHOBHOT'O ITPOTPaMMHOTO
CoJlepKaHUsl B COBPEMEHHBIX IIKOJBHBIX YUeOHHKax. MeToauka BBEJEHUS OIpeaeseHUu
MEPHEHANKYJIIPHOCTH MPSMBIX HA TIOCKOCTU M B NMPOCTPAHCTBE, MPSMOM M IJIOCKOCTH,
mIockocTeil. Meronuka BBEJEHUS M JIOKA3aTelIbCTBA NMPU3HAKOB MEPIECHIUKYISIPHOCTU
NpSAMBIX HA TUIOCKOCTM M B MPOCTPAHCTBE, MPAMOW M TUIOCKOCTH, IJIOCKOCTEH, 3a7adu
CYILIECTBOBAHMSI, PU3HAKU MEPIIEHANKYIJIIPHOCTH.

18. Memoouxa usyuenus napanienvHocmu Ha NIOCKOCMU U 8 NPOCMPAHCIEE 8 UKOIbHOM
Kypce Mamemamuxu.

Pone wW3yuyeHus mnapasIeNbHOCTH M XapaKTEPUCTHKAa OCHOBHOIO MPOrPaMMHOIO
COJIEp’KaHUsl B COBPEMEHHBIX IIKOJbHBIX YUeOHUKaX. MeToanka BBEIEHUS ONpeaAeIeHU
MapaJUIEIbHOCTH MPSMBIX Ha IUIOCKOCTH U B IPOCTPAHCTBE, MMAPAJUICIBHOCTH NMPSIMOU U
IUIOCKOCTH, IUIOCKOCTEeW. MeTronuka BBEIEHHS W J0Ka3aTeabCTBAa  IIPU3HAKOB



MapauIeIbHOCTH TPSMBIX Ha IJIOCKOCTH W B MPOCTPAHCTBE, MAPAJUICTBHOCTH MPSIMOU H
TUTOCKOCTH, TUIOCKOCTEH, 3a/1a4¥ CYIIeCTBOBAHUS, IIPU3HAKH MapaJUIETbHOCTH.

19. Memoouka uzyuenus pasencmea Gueyp 8 WKOJIbHOM Kypce ceoMempull.

Ponb wu3ydeHus paBeHCTBa (UTYp W XapaKTEPUCTHKA OCHOBHOTO MPOrPaMMHOTO
COJICp)KaHUsI B COBPEMEHHBIX INKOJBHBIX ydueOHHMKaxX. PasmuuHble TMOAXOABI K
OTIPE/ICTICHUIO PaBHBIX (DUTYp Ha Pa3IUYHBIX dTamax oOydeHus. [Ipu3Hakm paBeHCTBa
TPEYrOJbHUKOB, CBOWCTBA PaBHBIX QUTYP.

20. Memoouka usyuenus ceomempuueckux npeobpazosanui. Jleudicenus 8 Kypce
eeomempuuy cpeoHell WKOJIbL.

Ponp m3ydeHHS TEOMETPUYECKUX MPeoOpa3oBaHUU B IIKOJLHOM Kypce MaTEMaTHKH.
XapakTeprucTrKa Pa3TuIHBIX MMOJXO0J0B K U3yUYEHUIO TEOMETPUUECKHUX MPEeoOpa30BaHU B
HUCTOPUM IIKOJHLHOTO OOy4YeHHS MaTeMaThke. MeToanka BBEACHHS OCHOBHBIX TOHSTHM,
aHAJIM3 OMpPEAENICHNH, JIOTHUECKUE CBS3U MEXKIY MOHSATHUSMU JTaHHOW TEMbI, OCHOBHBIC
TEOPEMBI.

21. Memoouxa uzyuenus ceomempuueckux npeoopazoeanuil. Ilooobue u comomemus 6
Kypce 2eomempuu uKoJbl.

Ponp um3ydeHHs reoMeTpuUecKUX MNpeoOpa3oBaHUN B IIKOJBHOM Kypce MaTEMaTHKH.
XapakTepucTUKa pa3INvHbIX MMOAXOJ0B K M3YYEHHUIO TEOMETPUUECKUX MPeoOpa3oBaHUil B
MCTOPUM IIKOJHLHOTO OOy4eHHs MaTeMaTuke. MeTojuka BBEJACHUS OCHOBHBIX TOHSTH,
aHaJIN3 OMpE/IeNICHUH, JIOTUYECKUE CBSI3U MEXKIY MOHSATUSMU JTaHHOW TE€MbI, OCHOBHBIC
TEOPEMBI.

22. Memoouka u3yyeHUs MHO20Y20NbHUKOS. TpeyeonvbHuKu, 4emuvlpéxy2onibHUKU,
NpPABUIbHbIE MHO20Y20JIbHUKU 8 WUKOJIbHOM KYypCe NIAHUMEMPUL.

Ponp wm3ydeHHST MHOTOYTOJIBHUKOB M XapaKTEPUCTHKA OCHOBHOTO IPOTPAMMHOTO
coJiepKaHUsI B COBPEMCHHBIX INKOJBHBIX y4eOHHMKaxX. MeToauka BBEIACHUS W W3YUYCHUS
TPEYTOJIBHUKOB, YETBIPEXYTOJILHUKOB, TMPaBUIBHBIX MHOTOYTOJBHUKOB, BIHCAHHBIX H
OMHMCAHHBIX MHOTOYTOJIbHUKOB. OCHOBHBIE 337]a41 10 TEME.

23. Memoouka u3yyeHus OKpYICHOCMU, Kpyead U e20 Hacmel 6 WKOJIbHOM Kypce
nIaGHUMempuu. Y2anvl, c653aHHble C OKPYICHOCBIO.

Ponp u3ydeHuss OKpPYKHOCTH, Kpyra M €ro uacred M XapaKTepUCTUKa OCHOBHOTO
MIPOTPAaMMHOTO COJIEPKaHUSI B COBPEMEHHBIX IIKOJIBHBIX YU4eOHHKaX. MeToIuKa BBEICHUS
Y U3YYCHUS OKPYXKHOCTEH, Kpyra U ero yacteil. OCHOBHBIE 33]]a4H 110 TEME.

24. Memoouka u3yueHus MHO202paAHHUKOS. Ilpuzmvl, nupamudsi, npaAguUIbHLLE
MHO202PAHHUKU 8 WIKOTbHOM Kypce Cmepeomempui.

Ponp wum3ydyeHMS MHOTOTPAaHHMKOB U XapaKTEPHUCTHKA OCHOBHOTO TPOTPAMMHOIO
colepKaHUsI B COBPEMCHHBIX IIKOJBHBIX Yy4eOHWKax. Pa3nudHbIe BO3MOXHBIC
OTpeeCHUs] TIOHATHS «MHOTOTPAaHHUK» M METOJWKA WX BBCICHUS W HW3YYCHUS B
JICHCTBYIONUX yYeOHMKaX: IMPU3MBI, MHUPAMHJIBI, YCECYCHHOW NUPaMHIBI, MPAaBHIbHBIX
MHOTOTpaHHHKOB. OCHOBHBIC 32124 T10 TEME.

25. Memoouka uzyuenus men epawerus. Lununop, koumyc, wap u e2o yacmu 8

WIKOIbHOM Kypce cmepeomempul.

Ponp uzydeHust Ten BparieHus U XapakTepUCTHKAa OCHOBHOTO MPOTPAMMHOTO COACPKAHUS
B COBPEMEHHBIX IIKOJBHBIX y4eOHHMKax. MeToauka BBEJACHUS W W3YUYEHUS MUIUHIPA,
KOHYyCa, YCEUeHHOT0 KOHYCa, IIapa U ero 4acTeil B JeicTBYIOmUX yaeOHnKax. OCHOBHbIE
3aJ1auu 10 TeMe.



26. Memoouxa usyuenus 6eKmopos8 8 WKOJIbHOM Kypce NIAHUMEMPUU U cmepeomempuu.
Bexmopnuwiii memoo pewenus 3aoau.
Ponb u3ydeHHs BEKTOPOB B IIKOJBHOM Kypce MaTeMaThku. PasznuyHbie MOAXoAbl K
OMpEEICHUI0 BEKTOpa M XapaKTEpUCTHKA OCHOBHOI'O IMPOTPAMMHOIO COJEpkKaHUS B
COBPEMEHHBIX IIKOJBHBIX yuyeOHUKaX. BeKkTopHBII MeToHn pellieHus 3aaad, OCHOBHbBIC
TUIIBI 3aJlay, pelllaeMble BEKTOPHBIM METOJOM, MPUMEPhI PEHICHUs 3a/ad BEKTOPHBIM
METOJIOM.
217. Memoouxa uzyuenus KoopouHam 8 WKOJIbHOM Kypce mamemamukru. Koopounammuuwiil
Memoo peuleHus 3a0a.
Ponb n3yyeHust KOOpAUHAT B MIKOJBHOM KypC€ MAaTEMAaTHKU. XapaKTepUCTUKA OCHOBHOIO
MPOrPaMMHOTO COZEpXaHUSI B COBPEMEHHBIX IIKOJBHBIX yueOHHKax. KoopauHaTHbIN
METOJI pEeLIEHUs 3aJa4d, OCHOBHBIE THIBI 33Jad, pelIaeMble KOOPAUHATHBIM METOJOM,
MPUMEPBI PELICHU 3a7a4 KOOPIUHATHBIM METOJIOM.
28. Memoouka uzyuenuss CKAIAPHbIX 8eIUYUH HA NJIOCKOCMU. [[TUHA Ompe3Kos, eeluduna
yenos, niowiaou gueyp u 0bvemvl Gueyp 8 WKOIbHOM Kypce MamemMamuxi.
Ponb u MeToarKa BBEJACHUS U U3YyUCHUS CKAISPHBIX BEMYUH (JTTMHBI OTPE3Ka, BETMYNHBI
yriaa, miomanu ¢uryp, oO6beMbl Tei) B IIKOJIBHOM Kypce MaTeMaTUKH. AKCHOMBI
IJIAaHUMETPHH, CBA3aHHBIC C BenuynHamu. PaBHOBenukue (urypsl, obmas GopMyna ais
BBIYHCIICHUS] 00BEMOB TEJl BpaIlleHUsI METOIaMH MaTeMaTHUE€CKOTO aHAJIn3a.
3.1.3. Cniucok pekoMeH1yeMoii TuTepaTypsbl
Mamemamuueckuii ananu3

OcHosHnas numepamypa
1. bepman I'. H. CoopHuk 3agau mo Kypcy Marematuyeckoro ananuza. — CII0.: U3xa-Bo
«IIpodeccus», 2005. — 432 c.
2. byrpos 4.C., Huxonsckuit C.M. Briciias matematuka. Tom 2. uddepenuuansuoe u
uHTerpanpHoe ucunciaenue. — M.: Jlpoda, 2008.
3. byrpos A.C., Hukonbckuit C.M. Briciias maremaruka. Tom 3. Juddepeniuanbabie
ypaBHeHUs. KpartHsle nHTErpanbl. Panpl. @yHKIMM KOMIUIEKCHOTO NEPEMEHHOTO. - M.:
Hpoda, 2008.
4, bormanosa E.A., bormanos C.H. Maremaruka. Yacts 1. DneMeHTBI MaTEMaTHIECKOTO
aHanu3a (Y4yeOHo-MeToIuuecKoe mocodue I CTYICHTOB Te/l. yHuBepcuTeToB). Camapa:
C® I'OY BIIO MI'TIY, 2010.
5. Hanko ILE, ITonoB A.T'., KoxxeBuukoBa T.f. Briciias MaremMaTvka B yIpaKHEHUSX U
3ajadax. - M: Beicmas mkomna, 1999. 4.1.- 304 ¢. - 4.2. - 416 c.
6. 3ajaun W yHOpaKHEHUs IO MaTemaTudyeckomy aHanuzy s BTy3oB/ Ilox pen. B.IL.
Hemuposuua. — M.: OOO «M3narensctBo Actpenby, 2006.
7. VUnnuBuayanbHble 3ajaHus MO BBICIHICH MaremaTuke: yded. mocobue. B 4 u. Y.2.
Kommnekcusle uucna. HeonpeneneHHble u  onpeaereHHble HHTErpanbl. DOyHKUIUU
HECKOJBKHX TNepeMeHHbIX. OObIkHOBeHHbIE MU depenunanbubie ypaBHenus. [lox o6mi.
pen. A.IL PaOymiko. — 3-e uza. — Munck: B, mik., 2007. — 396 c.
8. COOpHUK MHAMBUAYAJIbHBIX 3aJJaHUM 1O BBICILIEH MaTeMaTHke: yued. mocobue. B 3-X u.
Y.3. ITox o6m1. pen. A.Il. PaOymiko. — Munck: Bpim. mik., 1991.
9. COOpHHK MHIMBUAYAIbHBIX 3aJJaHUI MO BBICIIEH MaTeMaTHKe: yuel. mocodue. B 3-X d.
Y.1. [Tox o6ur. pen. A.Il. Psbymiko. — Munck: Beimr. mik., 2007. — 304c.



10. Coopuuk 3amad mo anrebpe: Yueb. mocobue / Ilox pen. A.W. Koctpukuna. — M.:
®daktopuai, 1995.- 454
11. IInetinep B.E. u np. Kpatkuit kypc Beiciieit mateMatuku: B 2-x T. — M.: Beicuras
mkoJa, 1978.

Jlononnumenvras numepamypa
1. KynpssueB JI.JZI. Kparkuii kypc Marematuyeckoro anaimuza: B 2-x 1. — M:
OU3SMATIIAT, 2005.
2. COopHUK 3ajay MO MaTeMaTH4YecKoMy aHamu3y. Tom 3. DYHKIUH HECKOJIbKHUX
nepemennbix./ JI.J|. Kynpssues, A.Jl. Kyracos, B.. Yexnos, M.U. llabynun; nox pen.
JI.A. KynpsiBuesa. — 2 uzn., nepepad. — M.: DUSMATIIUT, 2003. — 432 c.
3. @uxrtenronsi] .M. Kypc nuddepennnanbHOro u HHTErpanbHOro ucuncieHus: B 3-x T.
— M.: ®DUSMATIIAT, 2001.

Anzeopa

OcHosHas numepamypa
1. Koctpukun A. U. Beenenue B anredpy / A. . Koctpukun. — M.: ®usmarnut, 2004. —
271 c.
2. Kynuxos JI. SI. Anrebpa u teopus uucen / JI. . Kynukos. — M.: Beicuias mkona, 1979
-559c.
3. Kynukos JI. fI. Coopuuk 3amau no anredpe u teopuu uucen / JI. . Kynukos, A. 1.
Mockanenko, A. A. @omun. — M.: IIpocsenienue, 1993. — 288 c.
4. Kypom, A. I'. Kypc Beiciueii anreOpsi / A. I'. Kypomr. — M. : Jlans, 2008. — 431 c .
5. Okynes JI. 4. Beiciias anre6pa. — CII0.: Jlans, 2009. — 336 c.
6. Okynes JI. 1. COopHuk 3amay no Beiciel anredpe. — CII0.: Jlans, 2009. — 192 c.
7. IlpockypsikoB 1. B. COopnuk 3aaau no auHeiHou anredpe / W. B. IIpockypsikoB. — M.:
Jlans, 2008. — 480 c.
8. ®anneer I1.K., Comunckuii 1.C. 3amaun no Beiciieit anredpe. WUzn. 13.-CI16.: U3-Bo
"Jlann", 2001. — 288 c.

Jlononnumenvhas numepamypa
1. ApmmaoB M.H., Canosckuii JI.LE. I'panu anre6psl. — M.: @akropuain, 2007. — 328 c.
2. byxmtab A.A. Teopus uucen. — M.: Jlanp, 2008. — 384 c.
3. Ban nep Bapaen b. JI. Anre6pa. — M.: Jlans, 2004. — 624 c.
4. Bunbepr 2.b. Anre6pa muorounenoB. M.: [IpocBemenue, 1980.
5. Kypagsnes FO0.W., ®aepos 10.A., Bsuibiit M.P. JluckpetHsiii aHanu3. OCHOBBI BhICIIEH
anreopsl. — M.: M3 Ilpecc, 2006. — 208 c.
6. Jlenr C. Anre6pa. — M.: Mup, 1968. — 564 c.
7. MansrieB A. . Anre6pandeckue cuctemsl. — M.: Hayka, 1970. — 392 c.
8. ManbueB A. 1. OcHoBbl TuHelHOM anreOpbl. — M.: Jlans, 2009. — 480 c.
9. IToctHukoB M. M. Teopus I'anya. — M.: @akropuain, 2003. — 220 c.
10. CoopHuk 3amau no anredope: YueoHnoe nocodue / Ilox pen. A.M. Koctpukuna. — M.:
Hayxa, I'n. pen. ¢uz.-mar. mut., 1973. — 352 c.
11. Cxopnsxos JI.A. DnemenTs! anredpsl. — M.: Hayka, 1980. — 240 c.
12. ®annees /1. K. Jlekiuu o anrebpe / 1. K. @angnees. — M.: Jlanb, 2007. — 416 c.
13. Iuenepman JI.b. CoopHuK 3ama4 1o anredpe u Teopuu yucen. Jlans, 2008. — 224 c.

T'eomempus
OcHosHnasa numepamypa



1. Aranacsn JI. C. 'eometpus B aByx vactax. Yacte 1./ JI. C. Atanacsu, B. T. ba3buies.
— u31. 2-e crepeotunHoe — M.: KnoPyc, 2016.
2. Aranacs JI. C. 'eometpus B nByx yactsax. Yacte 2. / JI. C. Aranacss, B. T. ba3suies.
— u3A. 2-e crepeotuniHoe — M.: KnoPyc, 2016.
3. Atanacsn JI. C. COopuuk 3amau no reomerpuu. Yacte 1. / JI. C. AranacsH, B. A.
ArtanacsiH. — M.: IIpocBemenue, 1975.
4. Aranacsn JI. C. CoopHuk 3amau mo reomerpuu. Yacts 2. / JI. C. AtanacsH, B. A.
Aranacss. — M.: [Ipocsemienue, 1975.
5. I'yceB B.A. Ilpaktukym no snementapHoi matematuke: ['eomerpus / B.A. I'yces, B.H.
JIutBuneHko, A.I'. Mopnakosud. — M.: IIpocBemenue, 1992.
6. I'ycea H.U. C6opHuKk 3amau no reometpuu : B 2 4. — Y.II : yueObnoe nmocobue / H.W.
I'ycera, H.C. [enuncona, O.1O. Tecnsa. — M. : KHOPVYC, 2016.
7. Coopnuk 3amau o reometpun. [loxa. pen. B.T.ba3suteBa - CII6.: Jlanb, 2008.

Hononnumenvnas aumepamypa
1. Kupuuenko B. @., I'yceBa H. U.,[lenucosa H. C. u np. 'eomerpusa: B 2 1. T. 2. — M.:
N3narenbckuii HeHTp «Akaaemus», 2014.
2. Kinetin @. DnemeHTapHasi MaTeMaThka ¢ TOYKU 3peHus Boiciieil. T. 2. ['eomerpus / @.
Kneiin. — 2 uzn. — M.: Hayka, 1987.

Memoouka npenooasanus mamemamuKu

OcHosHas numepamypa
1. TI'pynenos A.W. U3yuenue ornpeneneHuii, akcuom, TeOpeM: ocodue i yuyuTeneu. -
M.: [Ipocsemenne, 1981.
2. Emmmesa O.b. TexHomoruss oOydeHHss MaTeMaTHKE Ha OCHOBE JEATCIBHOCTHOTO
noaxonaa: KH. st yuurens. - M.: [Ipocsemenue, 2003.
3. HUmanosa T.A., IlepeBomukoBa E.H., Ky3nemnosa JL.U., I'puropsesa T.I1. Teopust u
TEXHOJIOTHS O0y4YEeHHUS MaTeMaTUKE B CpEIHEH 1ikoJie: YueOHOoe mocooue M CTYJIEHTOB
Mar. crell. rnea. By3oB. /mof pen. T.A. UBanosoit. — H.Hosropoa: HIIT'Y, 2009.
4. MangenoB C.I'. KoHcTpyupoBaHHME COBPEMEHHOIO YypOKa MareMaThukud. — M.:
IIpocsemenue, 2002.
5. Meroauka u TexHoJorus o0ydeHust matematuke. JlabopaTopHbIil MpakTUKYM: yueO.
[Tocobue miisg cTyaeHToB Mart. (haKyJIbTETOB TeJ. YH-0B/ o Hay4dH. pea. B.B. Opnosa. —
M.: dpoda, 2007.
6. Meroauka U TEXHOJIOTHS OOyYEHHUS MaTeMaTHUKe: Kypc JEKIUi: mocoOue Ny BY30B
/mox HayuH. pen H.JL. Credanosoit, H.C. ITongxonosoii. - M.: [Ipoda, 2005.
7. CapanueB ['.M. Meroauka oOydeHHs MaTeMaTWKe B CpeaHed Ikoye. — M.:
IIpocsemenue, 2002.
8. Teopernyeckre OCHOBBI OOyYEHHUSI MaTeMaTHKE B CpeIHEW IIKOJIE: TMCUXOJOTHS
MaTeMaTH4ecKoro oOpazoBaHus: y4ueb. mocobue a1t By30B /aBT.-cocT. B.A. I'yceB. — M.:
Hpoda, 2010.
9. ®puaman JI.M. Ilcuxoioro-rnegarorudeckue OCHOBBI OOy4YeHUsS MaTeMaTHUKE B
mkose. — Munck, 2005.
10. AmnnpeeB A.A. Brenenue B qucTaHIMOHHOE 00ydeHHE : yuel.-MeToa. mocobue. M. :
BY, 1997.
11. bareimes C.5. Hayynas opranusanusi yueOHO-BOCIUTATEIBHOTO mporecca. — M.,
1980



12. Bbecnanpko B.I1. Cnaraemsle megarornueckon texonorun. — M. Ilegaroruka, 1989.
13. B.B. I'yzees. IlpenonaBanue. OT Teopuu k MactepcTBy. — IIIKONIBHBIE TEXHOJIOTHH,
2009 r.
14. Tomoméxuna JILII., 30apoBckuit B.C.MoaynbHas TexXHOJOTHUA  OOyYEHHS:
Mertoanueckue pekomernaanu. - CI16: OHUTHU-JIAHA, 1993. - 135c.
15. 3aup-bek C. U., MymraBunckasl. B.Pa3Butre KpuTHYECKOTO MBIIIUICHHS HA YPOKE:
nocobue ansa yuutens. M. : IIpocsemienue, 2011.
16. Knapun M.B. MHHOBanmoHHbIe MOJEIN O0y4YeHUSI B 3apyOekKHBIX MEAArornyecKux
nmouckax. — M.: Apena, 1994.
17. Knapun M.B. Texnosioruss oOy4eHus: MaTeMaTHKe: HAEATl U pealbHOCTh. — Pura:
OkcnepumeHT, 1999.
18. Kputnueckoe MBIIUICHHE: TEXHOJOTHS pa3BUTHUs: mocobOue ansa yuurtens / U.
O.3arames, C. U. 3aup-bek. CII0. : AnbsiHc «/lenbTa», 2003.
19. Hosble negaroruvyeckue U MHPOPMAIMOHHBIE TEXHOJIOTUU B CHCTEME O0Opa30BaHMUS:
yue0.1mocolue i CTy/. Mel. By30B U cUCTeMbl noBbItieHus nen. kaapos / E.C. Tlonat u
ap. ; moxa pea. E.C. ITonar. M. : Akagemus, 2005.
20. Tlomar E.C., byxapkuna M.IO., Mouceesa M.B. Teopus u mnpakTuka
JUCTAHIIMOHHOTO OOy4eHHUs : yueh.mocooue /it CTY/I. BBICII. e, yueO. 3aBeJieHul / 1o
pen. E.C. ITonat. M. : Akanemus, 2004
21. Tlomar E.C., Mouceea M.B., IlerpoB A.E. Ilemarormdyeckue TEXHOJOTHH
nuctaniionHoro o0ydenus / moa pea. E.C. Ilonar. M. : Akagemust, 2006.
22. Cenesko I'.K. CoBpeMeHHBIE 00pa3oBaTelbHBIE TEXHOJOTUHU : ydeb.mocoome. M. :
Haponnoe oOpazoBanue, 1998.
23. CredanoBa H. JI. MeTonuka u TexHoJoTHS 00ydeHUs MaTeMaTuke. Kypc mekimii:
nocoobue aiis By30B. — M.: Jlpoda, 2005.
24. Credanosa H. JI. Metoanka u TexHonorus o0yuenus marematuke. [Ipaktudeckuii u
1abopaTOPHBIN MPaKTUKYM: TTocoOue it By30B. — M.: JIpoda, 2007
25. TperbsaxkoB II.M., Cennockuii W.b TexHomoruss MoayabHOro oOOy4YeHUS B
mkosne: [lpaktuko-opuentupoBannas monorpadus/Ilox pen. IL.LU. TperbsikoBa. - M.:
Hosas mixona, 1997. - 352c.
26. YomanoB M.A. TI'mOkas TexHOJOTHS TPOOJIEMHO-MOAYILHOTO OOyYeHUS: -
Meroanueckoe nocodue, Hapomnoe o6pazoBanue, 1996.

Jlononnumenvhas numepamypa
1. Mamuurep B.A. MeTtoauka 00y4eHHsl y4allluXcsl 10Ka3aTeIbCTBY MaTeMaTUYECKUX
MIPEUIOKEHNN: KH. Ju1s yuntend. - M.: [Ipoceemenue, 2006.
2. Namuarep B.A. Teopema, ee BUIBI 1 METOBI JOKa3aTeabcTBab Yued. mocodue. — OMCK:
OMUIIKPO, 1996.

3. Enumesa O.b. Obmias MeToauka npenoiaBaHus MaTeMaTUKU B CPEIHEH IIKoJIe. -
Toboinbck, 1997.
4, JlaGopaTopHble M MpakTHYEeCKUuEe pabOThl MO METOAMKE MPEMNOJaBHUS MAaTeMaTUKU

/moxn pen. E.W. JIsmenko. -M.: [IpocBemenue, 1988.

5. MeTtonuka mpemnojaBaHus MaTeMaTUKU B cpefHei mikosie: OOmias Metoauka: YueoO.
nmocobue Jjig CTyJIeHTOB (¢u3.-maT. ¢ak. nea. uH-toB /B.A. OranecsH, FO.M. Kossirus,
I'.JI. Jlykankun, B.f. Cannunckuii. — M.: [IpocBenienue, 1980.

6. HoBble memarornueckrie W WH(PpOPMAIMOHHBIE TEXHOJOTHHM B CHCTEME OOpa30BaHUS:



YueOHoe mocobue Asi CTyA. MeA. By30B U CUCTEMBI MOBBIII. KBaJU(UK. MEI. KaIpoB. /
ITon pen. E.C.ITonart. - M.: U3nar. uentp «Axkagemusi», 2005.
7. Peoxux B.W. 30000 ypokoB marematuku: KH. mis yuurens. — M.: [Ipocsemenue, 2003.
8. Capanues I'.U. Ynpaxxuenust B o0yuenun maremaruke. - M.: [Ipocsemienue, 1995.
9. ®punman JI.M. JIorMKO-TICUXOJIOTUUECKUIN aHalM3 IIKOJBHBIX YYEOHBIX 3aaad. - M.:
nejparoruka, 1977.
10. I[Ilaranosa H.II. PacueTHO-3KCIIEpUMEHTaIbHBIE pa0OTHI PU U3YYEHUU MATEMATUKU
(o0 opraHuzanuu ypOKOB, HWHTETPUPYIOIIMX 3HAHUSA YYalIUXcs MO pa3Iu4eHHBIM
npeameram) / Maremaruka B mikose. 2003. Ne 8. C. 19-21
11.  FOmsBuyene [1.A. Teopus u npakTuka Mo ysibHOTr0 00y4eHus - Kaynac, 1989.-286c.
3.2.Kpurepum oueHoK

OCHOBHBIMU KPUTEPUSIMU MPU OIIEHKE OTBETA B UCIIBITAHUU SIBIISIOTCS:
— MOJIHOTA OTBETA;
— 000CHOBaHHOCTh U HAYYHOCTh OTBETA;
— MIOCJIEA0BATEIBHOCTD U JJOTUYHOCTD U3JI0KEHHUS;
— CBOOOJTHOE BJIAJICHUE MaTepHAIIOM;
— BBIpaXEHHE CBOEH MO3UIIMHU 110 HAYYHOU MpoOsIeMe U €€ apryMeHTallusl.

OrneHrBaHUEe KaKIOTO O0O3HAYEHHOTO KPUTEPHS MPH OTBETe MpoucxoauT mo 20-
6anpHOM cucteme (oT 0 g0 20) OTHENbHO MO MEPBOMY M BTOPOMY BOIIpocam Owusera.
KonuuectBo 0amioB cymMmupyercs, B pe3ylibTaTe oOmpenensercss olummuid Oamn B
BBITIOJTHEHUH YCTHOM YacCTH 3a/IaHUSI B COOTBETCTBUU C TAOJIUIICH:

O11eHKa «OTJIIMYHO» - 151-200 6amnoB
OreHKa «XOpOIIIo» - 101-150 6ammoB
Orenka «ymosieTBoputebHO» - 51-100 6ammon
OreHKa «HEYIOBIETBOPUTEIBHO» - 50 OaJTOB U HUXKE.

AOWTYpPHEHT TMOJIy9aeT OICHKY «OTJIUYHO», €CIIM OH JIEMOHCTPUPYET TIIyOOKOe
3HAaHHE TEOPETHUUECKOTO MaTepurara.

AOUTYpUEHT TMOJYy4aeT OILIEHKY «XOpOIIO», €CIW OH JIEMOHCTPUPYET XOpoliee
3HAaHHE TEOPETHUECKOTO MaTepraja, HO ¢ HEKOTOPBIMH HETOYHOCTSIMHU.

AOUTYpPHCHT TMOJyYaeT OIEHKY «YAOBICTBOPUTEIBHO», €CIU OH B IEJIOM
JEMOHCTPUPYET OCHOBHOE YJIOBJIETBOPUTEIHLHOE 3HAHUE PACCMATPUBAEMOTO BOIPOCA, HO
C 3aMETHBIMU OIIMOKAMH.

AOUTYPHUCHT IOJIy4aeT OICHKY «HEYIOBICTBOPUTEIBHO», €CIITH OH JCMOHCTPHUPYET
OYCHb TIIJIOXO€ BIIAJICHUE TEOPETHUYECCKUM MaTepHuajioM, HE O3BYYMBACT OTJCIbHBIC
CYIIIECTBEHHBIC MOMEHTHI B M3JIaracMbIX OTBETaX, UIMEET camMoe 00IIee MpeACTaBICHUE O
paccMaTprBaeMOM BOIIPOCE, OTBEUAIOIEe JIUITh MUHAUMAIBHBIM TpeOoBaHUsAIM. B oTBeTe
MIPUCYTCTBYIOT CEPbE3HBIC OIIMOKH.



