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1. lMosicHUTeILHAS 3aMHCKA

Hacrosimmass mporpamma cocTaBlieHa Ha OCHOBE TpeOOBaHUN K 00sS3aTeIBHOMY
MHUHUMYMY COJIEp)KaHWSI M YPOBHIO TIOJITOTOBKHM OakalaBpa, OMPEACIEMBIX JEHCTBYIOIIIM
denepaTbHBIM 00pa30BaTEIBHBIM CTaHAAPTOM BBICIIETO OOpa30BaHMs IO HaIpPaBICHUIO
«Ilemarormueckoe oOpa3oBaHHE.

[Toctynatomue B Maructpatypy mno HampaieHuto 44.04.01 — TIlemarormueckoe
oOpa3oBaHre 10 TPOGWIO TMOArOTOBKA  «Marematndeckoe 00pa3oBaHHWE»  CHAIOT
MEXIUCIUITIMHAPHOE KOMITIEKCHOE BCTYIUTEIBHOE UCIIBITAHUE 68 (hopme cobecedosanusl, B
MPOIIecCce KOTOPOTO TMOCTYMAIONIUH OTBEYAET Ha JBa BOMpOca. BCTyMUTENbHBIN dK3aMeH
0 MaTEeMaTUKE MPOXOIUT 6 YCMHOU ¢hopme, TIPU STOM JAOIYCKACTCS HCIOJb30BaHUE
OUCMAHYUOHHBIX MEXHON02UI.

[lepBeIii BOMIPOC IO MaTEMATHKE SIBIISICTCSI KOMIUIEKCHBIM, W BKJTFOUAeT B ¢€0s1 BOIIPOCHI
CIIEITYFOITUX JUCIUTUIMH: ajre0pa, TeOMETpHsi, MaTEMaTUIECKUIA aHAJIH3.

Bropoii Borpoc 1o Teopur 1 METOJIMKE 0OyUeHHsI MaTeMaTHKe.

2. ®opMa BCTYNUTEIBLHOT0 UCTIBITAHMS U €r0 Mpoleaypa

DK3aMeH NPOBOJUTCS B (OpME YCTHOTO COOECEI0BAHUSI.

VYcTHOE cobecenoBaHUE MPEAINONaracT OTBET MO OuiIeTaM, COCTOSIIIUM M3 JIBYX
BonpocoB. [lomyunB OuieT, NpeTeHAEHT MMEET BO3MOXKHOCTh IMOATOTOBUTH OTBETHI B
TeyeHun |  akagemuueckoro 4yaca. IloAroToBiieHHbIE  OTBETHI  BBICIYIIMBAET
AK3aMEHAllMOHHAs KOMMCCHSI, OLICHHMBAET B COOTBETCTBUHU C KPUTEPHSIMHU OIICHUBAHUS
YCTHBIX OTBETOB M KOJUIETHAJILHO MPUHUMAET pellieHue 00 OlleHKe (KOJu4YecTBe 0asuioB),
MOJIYYEHHBIX PECIIOHJEHTOM 3a OTBET. Pe3ynbTaThl cOOOIIAIOTCS HE IMO3JIHEE BTOPOIO
paboyero JHs mociie TPOBEICHUS UCTIBITAHUS.

HroroBoe KoOJIMYECTBO OalyioB, MOJIYYEHHBIX aOUTYpUEHTOM 3a MPOQUIbHBIN
MEXIUCITUTUTMHAPHBIN JK3aMEH, MPEJCTaBISAIOTCS Ha caidTe W Ha HH()OpMAIMOHHOM
CTEH/JIE HE MO3/IHee BTOPOro pabovero JHS MOCie MPOBEIEHUs TECTOBOTO UCTIBITAaHUSL.

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

3. Conep:kaHue BCTYNUTEIbHBIX HCIIBITAHUIA

3.1. OcHOBHBIE BONPOCHI M CHUCOK JIUTEPATypbl /A NOATOTOBKH K
NpopuILHOMY MEKTUCIUIITHHAPHOMY K3aMeHY

3.1.1 [lepeyeHb BONPOCOB I BCTYNUTEJIbHOI0 3K3aMeHAa 10 MaTeMATHKe

Mamemamuueckuii ananus

1. IlocneooeamenvHocmb,  npeden  HUCIOB0U  NOCIE008AMENbHOCHU,  CEOUCEA
CXOO0AUUXCS NOCEO008AMENbHOCE.
[TocmenoBaTenbHOCTh,  MOAMOCIEIOBATEILHOCTh,  YHCIOBAas  IOCJIEIOBATEIHLHOCTb.
CriocoObl  3aaHusi TOCIEAOBAaTEIbHOCTH, cBoMcTBa. llpenen mocienoBaTenbHOCTH,
CBOMCTBAa  CXOJAIICHCS TOCIENOBATEIBbHOCTH. ApudMeTHUeCKre JEeUCTBHS  Haj
CXOASIIMMUCS TIOCIIE0BATEIBHOCTSIMU, MPECIIbHBIN Nepexo B HepaBEeHCTBAX.
2. @ynxyus. [peden ¢ynxkyuu 6 mouxe.
[lonsite ¢QynkuMu, 4YuciaoBble (YHKIUM YKCIOBOTO aprymeHTta, rpaduk (QyHKIHH.
DnemeHTapHbIe r00anbHble cBoiicTBa PpyHkuuid. [Ipenen ¢pynkmun B Touke nmo Komm u



no ['eiiHe, SKBUBAJICHTHOCTbH JIBYX ONpPEIEICHHM, €AMHCTBEHHOCTh Ipeiena (PyHKINH.

3. Henpepvisnocms pynxyuu.

Omnpenenenus HENPEPHIBHOCTH (PYHKIIMKU B TOuke. JIOKaabHbIE CBOMCTBA HEMPEPHIBHOM B
TOYKE (PYHKIMHU, HETIPEPHIBHOCTb CYMMBbI, TIPOU3BEIACHUS U YACTHOTO JIBYX HEMPEPHIBHBIX
¢byukiuit.  HenpepsiBHOCTH  ciokHOM  yHkiuu.  Teopembl  bomnbriano-Koru,
Beliepmpacca.

4. Ilpouseoonas u ougghepenyupyemocms ¢pynxyuu. [Ipasunra ouppepenyuposarus.
[TonsiTe TpOM3BOAHONW (YHKIMU B TOYKE, T€OMETPUUYECKUNA M MEXaHMYECKH CMBICI.
VYpaBHeHHEe ~ KacaTenpHOM M HOpManu K  rpaguky  (GyHKIUM B TOYKE.
Huddepenunpyemocts pyHkuuu B Touke. [IpaBuna auddepeHunpoBanus, TpoOu3BOIHbIC
OCHOBHBIX DJIECMEHTAPHBIX (DYHKITHIA.

5. Vcnosus momomonnocmu @yukyuu na npomedcymre. Bwinykiocms @ynkyuu Ha
npomexcymxke. Touku nepecuba ynkyuu.

Teopembr Poss, Jlarpanxka, Ko, npaBuso Jlonurans. Heo6xogumoe u 1octaTouHoe
yCIIOBUE TIOCTOSIHCTBA (DYHKIIMHM; MOHOTOHHOCTH (DYHKITMM Ha TIPOMEKYTKE. DKCTPEMYMBI
¢bynkuuu. BeImykiaocTh (BOTHYTOCTh) (PYHKIIMU Ha MpoMexyTke. JlocratoyHoe yclioBue
BBITTYKJIOCTH. TOUKM neperuoa.

6. Ilepsoobpasnas u HeonpedeneHHvlli unmeepan Gyukyuu. Memoovl unmecspuposanus
dyHKY UL,

3ajaun, NPUBOJAIIME K BOCCTAaHOBICHUIO (yHKIMU 1o e€ mnpousBogHoi. [lonsatue
nepooOpazHoit  ¢ynkuuu.  CpoiicTBa  mepBooOpa3HbiX  (yHkuumil.  Ilonarue
HEOIpPEJCICHHOTO UHTerpajia M ero cBoicTBa. Tabmuiia HMHTErpajioB OCHOBHBIX
AJ€MEHTApPHBIX QYyHKIMI. MeToabl UHTETPUPOBAHUS.

7. Onpeodenennuiti unmezpai. Mumezpupyemocms HeNpepwul8HOU QYHKYUU.

[lonsiTue onpeneneHHoro wuHTerpaiga. HeoOxoaumoe M IOCTATOYHOE  YCIIOBUE
MHTETPUPYEMOCTH, AOCTATOUYHBIE YCIOBUS MHTErpupyeMocTu. CBONCTBA ONPEAEICHHOTO
uHrerpana. OnpenesieHHbI HHTErpall ¢ MEPEMEHHBIM BEPXHUM mpenesioM. Popmyna
Hrrotona-Jleitbuuia.

8. /lugppepenyuanvroe ucuucienue yukyuil HeCKOIbKUX NEPEMEHHBIX.

[Ipenen u HEMPEPHIBHOCTh (PYHKITMU HECKOJIBKUX MepeMEHHBIX. YacTHBIC MPOU3BOIHBIE U
muddepennman GHIT. HeoOxomumbie U mocTtaTodHbie yciIoBHUs IU(hepeHIIMPYEMOCTH.
Yactaple mpou3BOAHbIE U auddepeHiuansl  BBICHIUX —TMOPSIKOB. YCIOBHBIA U
0e3yCIIOBHBIN IKCTpeMyMbl. OTBICKaHHE IKCTPEMYMOB.

9. Ilpunosicenus onpedeneHnozo unmezpaa.

[nomane KpuBOJIMHENHON Tpaneuuu. [lnomans KpUBOJIMHEUWHOTO CEKTOpPA B MOJISIPHOU
cucteme kKoopauHat. O0beM Tenna BpalleHus. Beruncienne ajivHbl KpUuBOi. Beraucienue
TJIOILAU TTIOBEPXHOCTH BPAILICHHUS.

10. Yucnosvie psiowl. [lpuznaku cxooumocmu. A6CONOMHO U YCIOBHO CXOOAUWUECS PAODL.
OcHoBubie onpenenenus. Kpurepuit Ko o cxogumoctu psga. Heobxoaumoe ycioBue
cxoquMocTH psna. [lomoxurensubie psnasl. [Ipusznaku cpaBHenus, [lanambepa, Komm u
Makiiopena (MHTETrpaibHBIN). AOCONIOTHO M YCIOBHO cxonsmuecs psnbl. CBolicTBa
a0COJIOTHO CXOSTINXCS PAOB M YCIOBHO CXOJISIIIIUXCS PSAIOB.

11. @ynkyuonanvuvie psaodvl. Cmenennvie psowl.

OcHoBubie moHsATHS. [loHsiTMEe Maxopupytomero psga. Teopema Belieputpacca.
CreneHHOW psl KaK YacTHBIA ciay4yail (yHKIMOHAIBHOTO psna. Paauyc cXxoaumMocTH.



Teopema Ko o cxogumocTtu cTeneHHoro psga. Pasnoxenne GyHKIUU B CTETIEHHOM psil.

Anzeopa

1. Muoowcecmsea. Omnowenusi. Omoopasicenus. Aneebpauieckue onepayuu.

MHo»xecTBa U onepauuy HajJ MHOKECTBaMH. JlekapTOBO NMPOM3BENCHUE MHOXKECTB.
OtHomenus. CrienMaabHble BUbl OMHAPHBIX OTHOIIEHUH. OTHOIIIEHUE YKBUBAJICHTHOCTH.
®dakropmHO)kecTBO. OtTHomeHue mnopsaka. OrtobOpaxkenus. Bunsl oToOpakeHMIl.
Kommnosumus otobpakenuit. O6patHoe otoOpaxkenue. [loacranoBku. Anredpanueckas
oneparusi.

2. I pynna

Onpenenenue, TpuMeEpshl, MPOCTEHIINE CBOKMCTBA rpynnbl. OnpeieieHue U TPUMEpPBI
MOArpYyNNbl, Kputepu mnoAarpynnel. [uknuyueckue rpymmbsl. OnpenaeacHue U TpUMEpbI
romomopdusma u uzoMmopdusmMa rpyii, cBoiictsa. Teopema o romoMophu3Max rpyIiil.

3. Konwyo. Ilone

Onpenenenue, MpUMEpPHI, IPOCTEUIINE CBOMCTBA KoJiel. OnpeneneHue u mMpruMephbl
MOJIKOJIbIIA, KPUTEPUN MOJKONbIA. OTHOIEHHE AEIMMOCTH B KOJIBI[AX U €r0 CBOWCTBA.
OOpatumbie ayeMeHTbl Koibla. Jemutenu Hyns. Obnactu uenoctHoctu. CBolcTBa
OTHOUIIEHUSI JIETMMOCTH B 00JIACTAX IEJNOCTHOCTH. [IpocThie M COCTaBHBIE 3JIEMEHTHI
obnmactu nenoctHoctd. OmnpeneneHue, MnpuMepbl (KOHEYHBIX, OECKOHEYHBIX) U
[IPOCTEUIIINE CBOMCTBA MOJIS.

4. Konvyo yenvix uucen

Konpio mensix umcen. JlenmmMocTh B KOJBIE IEIbIX yucell. HamOombmmii oOmmmii
nemurens (HOJ). Haumensbmiee obmee kpatnoe (HOK). Anroputm EBkinpa. BzanmHo
MPOCTHIE YKCIIa U UX CBOMCTBA. [IpocThie U cocTaBHBIC Unciaa. BECKOHEYHOCTh MHOYXKECTBA
npocThix yncen. Pemero Dparochena. OcHoBHas TeopeMa apu(pMETHUKHU.

5. Teopus cpasHenutl

CpaBHeHuE LENbIX yucea 1mo Moaynto. CBoiicTBa cpaBHEHUM. KOJIbIIO BBIYETOB MO
JaHHOMY MoJyito. OnpeneneHrne u NpuMepbl HOJHOW U TPUBEACHHONW CUCTEMBI BBIUETOB.
OOpatumMble 2IeMEHTHI B KOJIbLE BbiueToB. DyHk1ua Ditnnepa. Teopemsl Ditnepa u @epma.

6. Konvya mnozounenos

Konb11o MHOTOUJIEHOB OT OJIHOM MEPEMEHHON HAJl aCCOLIMATUBHBIM KOMMYTAaTUBHBIM
KOJIbLIOM ¢ enuHuIen. Teopema besy. Jlenenne MHorowiena Ha ABywIieH (x—c). Kosbmo
MHOTOWICHOB HaJ o00jacThio 1ernocTHOCTH. Kopuu wMHorowrena. Cxema ['opnepa.
Kparasie kopan. Teopema 0 HanOoOJBIIEM BO3MOKHOM YHCJIe KOpHEH MHOTOYICHA HaJl
obOnmacTeio  1enocTHOCTH. DopManbHas TMPOW3BOJHAs MHoOrowieHa. PasznokeHue
MHOTOWICHa TIO CTEMEeHSM pPa3HOCTH (x-c). AnreOpamdeckoe W (YHKIIMOHAIHLHOE
PaBEHCTBO MHOT'OYJICHOB.

Mmuorounensl Haa noneM. HOJ[, HOK wu anroputm EBkimaa st MHOTOYJICHOB.
JIuneitnoe mnpencrasinenue HOJ[. MHorowieHsl, HEOPUBOAWMBIE HaJ TMOJEM M HX
CBOMCTBa. PaznoxkeHne MHOTOUYJIEHA B TPOU3BEICHUE HEMPUBOIUMBIX MHOXKHUTEIICH.

1. Bexmopnoe npocmpancmeo.

BekTopHOE MPOCTPaHCTBO HaJ MPOU3BOJILHBIM TMoJieM (OmpeesieHue, MPUMEpHI,
cBoiictBa). lloampocTpaHCcTBa BEKTOPHOTO MPOCTPAaHCTBAa. ba3suc u  pa3sMepHOCTb



KOHEYHOMEPHOTO BEKTOPHOTO TIPOCTPAHCTBA. EBKIMIOBO BEKTOPHOE MPOCTPAHCTBO
(ompenenexnue, MpUMEpHI).

8. Mnocounenvt Hao nonem. Haubonvuuii oowuii derumenv 08YX MHO2OUYNEHO8 U

aneopumm Eexiuoa.
OTHoOllIEHHE JIETUMOCTH B KOJIbIIE MHOTOUYJIEHOB C OJIHOM TIEpeMEHHOM Haj
npousBoibHBIM nojieM. Onpenenenne HOJI nByx MHorounenoB. OnpeneneHue eaeHus ¢
OCTaTKOM B KOJblle MHOrouwieHoB u airoput™m EBxmmpa. CyiiecTBoBaHue U
eauHcTBeHHOCTH HOJI 1BYX MHOTOUJICHOB.

9. Aneebpauueckas 3amkHymocmv nosia KOMmHIeKcHvix uucen. ConpsajiceHHoCmy
MHUMBIX KOpHell MHO20YleHa ¢ OelicmeumenbHuiMu Kodpduyuenmamu. Henpusooumvlie
HAO nonem 0eucmeumenbHblX Yuceal U Hao nojaem KOMIJIEKCHbIX YUCel MHO2OUIEHbL.
OcHoBHast Teopema anreOpel (0e3 JoKa3arenbcTBa). TeopeMa  CONMPSKEHHOCTU
KOMITJIEKCHBIX KOpPHEW MHOTOoWIeHa. HempuBoauMbIe HAJl MOJIEM JICHCTBUTEIBHBIX YHCEIT
M HaJ TOJeM KOMIUIEKCHBIX 4YHCel MHorowieHbsl. Pa3znokeHne MHOrowieHa ¢
JNEUCTBUTEIBHBIMU KOA(PPUIIMEHTAMU HaJa TOJIEeM KOMIUIEKCHBIX YHCET W Haja TOoJIeM
JEHCTBUTEIBHBIX YUCEIL.

T'eomempusn
1. Axcuomamuka wxonvHozo yuebHuka eceomempuu JI.C.Amanacsna u op. Obwas
Xapakxmepucmuka cucmem aKkCuom.
Cytp akcuomatuueckoro meroja. CMBICH TMOHSATHUNA: aKCHOMa, OMpe/esieHHe, TEopeMma,
JI0KA3aTelIbCTBO TeOopeMbl. TpeOoBaHMs, MPEabABISIEMbIE K CUCTeMaM akchuoM. OOrmias
XapaKTEPUCTHKA CHUCTEMBI aKCHOM €BKIHIOBOM TEOMETPHH IO IIKOJBHOMY YYEeOHUKY
reomeTpun. l[IpuMepsl ompenencHU W JT0Ka3aTEIbCTB TEOPEM B CHCTEME aKCHOM
IITKOJTPHOTO YYCOHHKA TEOMETPHH.
2. BexmopHoe u cmewannoe npouzgedenus 6eKmopoa.
OmnpeneneHre BEKTOPHOTO TIPOM3BEACHHUS JBYX BEKTOpPOB. ['€OMETpUUYECKHMIA CMBICI
MOAYJIS BEKTOPHOTO TPOU3BEIEHUST BEKTOpoB. DopMyna Jyisl BHIYUCICHHUS BEKTOPHOTO
MIPOU3BEJICHUSI BEKTOPOB B KoopAuHATHOU (popme. CBoOMCTBa BEKTOPHOTO MPOU3BEICHMUS.
Ornpenenenue U CBOMCTBA CMEIIAHHOTO MPOU3BEACHUSI TPEX BEKTOPOB. I'eoMeTpuueCcKuii
CMBICJI MOJYJIsI CMEIIAaHHOTO TPOU3BEJCHUS. BhIuncieHne CMENIaHHOTO MPOU3BEICHUS
BEKTOPOB B Koop/iuHAaTHOM dopme. [I[puMeHeHne K pereHuto 3aiay.
3. Bzaumnoe pacnonosicenue 08yx niocKkocmet, NpAMOU U HAOCKOCMU U 08YX NPAMbIX 8
MpexmepHOM NPOCMPAHCMEBE.
CyTh MeTO/Ia KOOPJIMHAT B MPOCTPAHCTBE. BEBIICHEHNWE B3aMMHOTO PACITONIOKEHUS IBYX
MJIOCKOCTEH, TPSIMONW M TUIOCKOCTH — KaK MPUMEP HCITOB30BAaHUS METOJIa KOOPAMHAT.
[Tpumepsl. McciemnoBaHne B3aWMHOTO PACIOJIOXKECHHUS JIBYX TMPSMBIX B TPEXMEPHOM
MIPOCTPAHCTBE — KaK IMPUMEP UCIOJIb30BaHUS BEKTOPOB K PEIICHHIO 3a1ad. [IpumMepsl.
4. [lpeobpazosanus nnockocmu. Jleuscenus naockocmu. Ilodobus niaockocmu.
Apgunnvle npeobpazosanus niockocmu
Omnpenenenve NBIKEHUM, Moao0uii, a@uHHBIX mMpeodpa3oBaHuil miiockocTh. [IpumMepsl.
AHanmMTUYECKOEe 3aJlaHUE TEPECUUCIICHHBIX MpeoOpa3oBaHuil. 3ajaHUE TMEPEUNCICHHBIX
npeoOpa3oBanuii mapoil perepoB. CBOMCTBA MEPEUUCICHHBIX MpeoOpa3zoBaHuil. ['pyrimib
mpeoOpa3oBaHUd W WX TMOATPYNNBL. «DpJaHTEHCKas mporpammay. l[IpuMeHeHue
npeoOpa30BaHUi IIOCKOCTH K PEIICHUIO 3a/1a4.
5. Usmepenue niowaou MHO20Y20IbHUKA 8 €8KAUO080U 2eomempuud. Teopembl



CYUecmeo8anus U eOUHCMEEeHHOCMU NA0WAOU MHO20Y20NbHUKA.
[lonsitTue MHOTOyrosbHUKA. [lnomEaas MHOrOyrojJibHHKa B €BKJIHMJIOBOM T€OMETPHH.
Teopema  cymectBoBaHusi.  Teopema  €IUHCTBEHHOCTH.  PaBHOBENMKOCT U
PaBHOCOCTABJICHHOCTh MHOTOYTOJBHUKOB M HMX HCIIOJIb30BAaHUE TPHU BBIBOAE (POpMYII
IUI0IaZei MHOTOYTOJIbHUKOB.
6. [leomempus Jlobauesckoeo. Humepecuvie ¢axmel 2eomempuu  NIOCKOCMU
Jlobauesckoeo.
HcTtopuueckue cBeneHusi 0 BOSHUKHOBeHHU reoMeTpun JloGaueBckoro. Cucrema akcuom
reoMerpun JlobaueBckoro. HempoTuBopeunBOCTh U MOJHOTA CUCTEMBI akcUoM. [Ipumepsl
J0Ka3aTeNbCTB HEKOTOPBIX TEOpeM IIockocTu JIobaueBcKoro.
{. Jlunuu 6 egxnudosom npocmpancmee. Qopmynvt Ppene.
Ilonarne nmuaun. YpaBHenus aunuu. [Ipumepsl. [lonsatue rmagkon auaun. EctecTBeHHas
napaMmetpu3samnus JuHud. [loHATHe KacaTelnbHON K JIMHUW M €€ HAIPAaBIIAIONIEr0 BEKTOPA.
[TonBuxuou penep. @opmyisl Opene.

3.1.2 IlepeyeHb BONPOCOB /Jisi BCTYNHMTEJIbHOr0 3JK3aMeHa 10 TeOPUH H
MeTOMKe 00y4eHHs MaTeMaTHKe
1. Memoouxa u3zyuenus uucinogvix cucmem. HamypanvHble yucia 8 WIKOAbHOM Kypce
MamemMamuxu.
HcTopudeckuil ¥ JOrMYECKHM MOAXOJbl K PACHIMPEHUI0 YUCIOBBIX cucTteM. CrocoObl
OTpeJeICHUs] MHOKECTBA HATypallbHBIX YHCENl B MaTEMaTHKE M IIKOJBHOM Kypce
MaTeMaTUKU. XapaKTEpPUCTHUKA OCHOBHOI'O MPOTPAMMHOIO COJEPIKAHUS B COBPEMEHHBIX
IITKOJTHHBIX YUCOHUKAX.
2. Memoouxa uzyuenus wuciosvix cucmem. OObIKHOBeHHblE OPOOU 8 WUKOIbHOM
Kypce MamemMamuxu.
Paznuynble MOIXO0aBI K TOCIEAOBATEIHPHOCTH M3YyUEHHUs OOBIKHOBEHHBIX U JECSITHUYHBIX
Apobeil B IIKOJIBHOM Kypce MaTeMaTHKU. XapaKTePUCTHKAa OCHOBHOTO MPOTPaMMHOTO
COJEpKaHUsT B  COBPEMEHHBIX IMIKOJBHBIX  ydeOHHMKax. MeToauka  BBEICHUS
OOBIKHOBEHHBIX JIpoOel (NpaBMWIBHBIX M HEMPABWIBHBIX APOOEH, CMEIIaHHBIX YUCEN) U
apu(pMETUIECKUX OTeparii HaJ OOBIKHOBEHHBIMH APOOSMHU.
3. Memoouka uzyuenus yuciogvix cucmem. Beedenue ompuyamenvuvix uuces.
[TonoxuTenbHBIE U OTPUIIATEIBHBIC YHCIIA B MIKOJILHOM Kypce MaTeMaTuku. Pazmmunbie
BO3MOJKHBIE€ TIOJAXOJbI K BBEICHUIO TIOJOXKUTEIbHBIX W OTPUIATEIIBHBIX YHUCEI.
XapakTepucTka OCHOBHOTO MPOTPAMMHOTO COJIEPKaHHUS B COBPEMEHHBIX IITKOJIbHBIX
yueOHuKax. MeToauka BBEICHHUS OTPUIIATENBHBIX YWCENT B JCHCTBYIOMIMX IIKOJBHBIX
y4eOHMKaX W apu(PMETHYECKUX OIeparuii Haja IMOJOKUTEIbHBIMU M OTPHUIATSIIBHBIMU
YU CIIaMHU.
4. Memoouka uzyuenus 4yucioevix cucmem. Beeoenue uppayuorHanvbHbix yucer.
JleicTBUTENBHBIE YKClIa B  IIKOJBHOM  Kypce MareMaruku. Poub  u3ydeHus
JACHUCTBUTENBHBIX YHCEN U XapaKTEPUCTHKA OCHOBHOTO MPOTPAMMHOIO COACpPXKAHHS B
COBPEMCHHBIX IITKOJBHBIX ydeOHHWKaX. MeToauKa BBEACHHUS IECATUYHBIX IpoOcH B
IITKOJIHOM KypC€ MaTeMaTHKU: KOHEUHbIE U OECKOHEUHBIC IeCATUYHbIE Apoou. MeToauka
BBEJICHHS UPPAIMOHAIBHBIX YUCEI U ICUCTBUI Ha/I JEHCTBUTEILHBIMU YHCIIAMHU.
5. Memoouxa uzyuenus moicOeCmeeHHbIX NPeodPa306aHuli U modicoecmsed 6 cpeoHel
wKozre.
Paznuunbie BO3MOXKHBIE TMOAXOABI K TPAKTOBKE MOHITHS TOXKAECTBA. Ponb n3ydeHUs



TOXKJIECTB M TOXIECTBEHHBIX MPeoOpa3oBaHUN M  XapaKTEPUCTHUKA OCHOBHOTO
IPOrpaMMHOTO COZEpPKaHUs B IIKOJLHOM Kypce MaTeMaTuku. Meroanka GopMHUpOBaHUS
HABBIKOB TOXKJIECTBEHHBIX MPEOOpa30BaHUIN Ha PA3IMYHBIX dTarax O0y4YeHHUs.

6. Memoouka uzyuenus @ynKyuii 8 WKOIbHOM Kypce mamemamuxu. Beedenue ¢hynkyutl u
(DYHKYUOHATBHBIX NOHANMULL.

PaznuuHble TpPakTOBKM TMOHATHS (YHKIMM B MaTeMaTWKe, B IIKOJIBHOM Kypce
MaTeMaTUKHU. XapaKTepUCTUKa OCHOBHOI'O IMPOTPaAaMMHOTO COJIEpKaHUSI B COBPEMEHHBIX
ITKOJTBHBIX yueOHMKaX. MeTonuka BBeACHUS (PYHKITMOHAIBHBIX MOHSATUN HA Pa3IHMYHBIX
sTamax oOy4eHus: U U3y4eHUs! CBOMCTB PyHKIMIA, TpeoOpazoBaHus rpaduKoB.

7. Memoouka usyuenus aneebpauveckux ¢yukyui. Jluneunas, KeaopamuyHas,
KyOuueckas OyHKyuu 68 WKOIbHOM Kypce MamemMamuKu.

Anre6panyeckue GYHKIUU KaK MOAKIACC FEMEHTAPHBIX (PYHKIIHM, POJIb U3YUYECHUS TaKUX
GyHKIUI B MIKOJIBHOM Kypce MaTEeMaTHKH. XapaKTepUCTUKa OCHOBHOTO MPOTPaMMHOTO
collepKaHUsi B  COBPEMEHHBIX  IIKOJBHBIX  Yy4eOHHMKax. MeToauka  BBEJCHUS
anreOpanuyeckux  (yHKIMM, UCCIEIOBaHHE CBOWCTB U  TMOCTPOCHHE T'papUKOB
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.
Croco0s1 perieHus ypaBHeHHH B 3-6, 7-11 kaccax, o0ydeHrne oOIIM METOIaM PeIIeHUs
YPaBHEHHI U HEPABEHCTB.

9. Memoouka uzyuenuss mpuecoHomMempuyeckux yHKyuil, ypasHeHuti U HepageHcma.
[IpuMeHeHe TPUTOHOMETPUH B reoMeTpuH. MeToarKa M3Y4eHHS TPUTOHOMETPHUICCKUX
BEJIMYMH, NMPUMEHEHHE HMX K PEHICHUIO0 TPEYroJbHUKOB B 9-netHel mkone. Ponp u
METOMKA W3yYEHUs TPUTOHOMETPUICCKUX (YHKIIMA M UX CBOMCTB, BOBMOYKHBIC TIOIXOTbI
K BBEJICHUIO M nX u3ydeHuto B 10-11 kmaccax cpemneit mkossl. OOme U criendaibHbIe
METO/Ibl PEIICHUS] TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.

10. Memoouxa u3yuenus noxkazamenvHou @yukyuu. Iloxazamenvuvie ypaeHneHus u
HEepageHcmea 6 WKOJIbHOM Kypce MAmeMamuKy U Memoouka ux u3y4eHus.

Ponpr wm meTtonuka BBEIEHUS W W3YUYEHHUs TOKAa3aTeNbHOM (YHKIIMM W WX CBOWCTB,
pa3UYHbIC TIOJIXO0/IbI K BBEJICHUIO MTOKA3aTeIbHON (PYHKITMU. XapaKTepUCTUKA OCHOBHOTO
MPOTPAMMHOTO COJIEPKaHUSI B COBPEMEHHBIX IIKOJBHBIX yueOHuKax. OOmmue wu
CTeIAIbHBIE METO/IbI PEIICHUS MTOKa3aTeIbHBIX YPAaBHEHUHN U HEPABCHCTB.

11. Memoouxa u3zyuenus nocapugmuueckou @ynkyuu. Jloeapupmuueckue ypasuenus u
HepaseHcmea 8 WKOJIbHOM Kypce MamemMamuKky U MemoouKa ux u3yyeHus.

Pone m Merogmka BBEACHHMS M WM3y4YeHUs JorapupMUYeCKON (YHKIIMM W WX CBOWCTB,
pa3inyYHble TOIXOIBl K BBEACHUIO JOrapuMUYECKOW (YHKIUU. XapaKTepUCTHKA
OCHOBHOI'O MPOTPAMMHOI0 COZEPKaHUs B COBPEMEHHBIX IIKOJIbHBIX yueOHuKax. O01ue u
CHeIMaIbHBIC METObI PEIICHHUS JIOTApU(PMUIECKUX YPaBHEHUI U HEPABEHCTB.

12. Memoouka uzyuenuss npousB0OHOU U €€ NPULONCEHUS 8 KYpCe MAMeMamuKy cpeonel
WKOTbL.

Ponb 1 mMeTtoanka BBeJEHUS U U3YYEHHUS MPOU3BOIHON (T€OMETPUUECKHUN U (PU3NIECKUI
CMBICII) B IIKOJBHOM KypCc€ MaTeMaTHKH. XapaKTEpUCTHKAa OCHOBHOTO IMPOTPAMMHOIO
CollepKaHUsI B COBPEMEHHBIX IIKOJBHBIX YydeOHHMKax. [IpuiokeHus NTpPOU3BOIHON K



UCCIIEIOBAHUIO (DYHKIUH, PEIICHUIO YPaBHEHUI 1 HEPABEHCTB U MPUKIIATHBIX 3a7ad.

13. Memoouka usyuenus nepsoobpasHol u uHmMe2pana 8 WKOAbHOM Kypce MamemMamuxuy.
IIpunoorcenus unmezpana.

Ponp u meTonuka wu3ydeHHs NEpBOOOpPA3HOM M HMHTErpana, pasjiuyHble MOIXOABI K
BBEJICHUIO ONPEIEICHHOr0 U HeomnpeaeneHHoro unrerpana B LIIKM. I'eomerpuueckuil u
(bu3nyecKuil CMbICI ONPEAEIIEHHOr0 UHTerpasa. OCHOBHBIE 33JJa4d 110 TEME, PUITOKEHUS
MHTETpaJla K BBIUMCICHUIO 00BEMOB TN U IPUKIIAHBIX 3a7a4.

14. Xapaxmepucmuka Kypca ceomempuu cospemenHou wikoawvl. Ilponedeemuueckuu Kypc.
Ilepsvie ypoxu naanumempuu.

[enn oOydeHHs IIKOJIBHUKOB IUIAHUMETPUM  (OUJIAKTUYECKHE, Pa3BUBAIOLIME,
BOCIIUTATEIbHBIE) W AaKCMOMATHYECKUU MeTOJ B OOYYEHHMM MaTEeMaTUKE: CYIIHOCTh
poOJIEMBI, pa3IMYHbIE MOJIXO0JbI B PEUIEHUU MPOOJIEMBI, aHAJIU3 JIOTUYECKOTO CTPOEHUS
JNEUCTBYIOUIMX Y4Y€OHUKOB reoMeTpuu (ruianuMmerpun). [IponeneBTrka reoMeTpuyecKoro
matepuana B 1-4-x, 5-6-x kmaccax. OOmias XapakTepuUCTHKa UM METOJUKa BBEJICHUS
aKCHUOM, JI0Ka3aTeNbCTBA IEPBBIX TEOPEM, pEIIeHHs M OQOpMIIEHHs 3a7ad IEpPBOTO
pazziena CUCTEMaTHYECKOro Kypca FreOMETPHUHU.

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

Pone wW3ydeHHs TEOMETPUYECKHX IIOCTPOCHHM W XapaKTEPUCTUKA OCHOBHOIO
IPOrPaMMHOTO COJAEpKaHHSI B COBPEMEHHBIX ILIKOJbHBIX YYEOHHKAX IUIAHUMETPUH U
CTepeoMeTpuu. ['eoMeTpuueckre INOCTPOEHUs Ha IUIOCKOCTH, OCHOBHBIE 3aJaud Ha
MOCTPOEHUE:  METOABbl  PEIICHMs, d3Tamnbl  pelIeHUs, Oo(OpMIEHHE  pELICHUM.
['eoMeTpuyeckre NOCTPOEHUS B MMPOCTPAHCTBE, N300pAKEHUS CTEPEOMETPUUECKUX (PUTYD
Y METOJIMKA OOYYEHHS MOCTPOCHMSI CEUEHUI MHOTOTPAHHUKOB U KPYTJIBIX TEJ.

16. Xapaxmepucmuka Kypca cmepeomempuu cogpemeHnHou wikoawl. IIponedesmuueckuii
kypc. Ilepsvie ypoku cucmemamuuecko2o Kypca cmepeomempuu.

[lenn oOyuyeHUs IUKOJIBHUKOB CTEPEOMETPUH, aKCHOMAaTHYECKHMM MeToJ W ujes
¢y3uoHn3smMa B OOy4ye€HUH MaTeMAaTHKe: CYIIHOCTh MpPOOJIEMBbl, pa3iMyHbIE MOAXOJbI B
pelleHnHn TpoOJIeMbl, aHAIU3 JIOTUYECKOTO CTPOCHUS JCHCTBYIOIIUMX Y4eOHUKOB
reoMeTpun (ctepeomerpun). [IponeneBruka crepeoMerpuueckoro marepuana B 1-4-x, 5-
6-x kmaccax. OOwias xapaKTepUCTHKA IIKOJBHOIO Kypca CTEPEOMETPUM U METOAMKa
BBEJICHUSI aKCHOM, JIOKa3aTeJbCTBO IMEPBBIX TEOPEM, peuleHus W oQopMIIeHHs 3ajad
IIEPBOTO PA3/eiia CHCTEMAaTHYECKOIO Kypca CTEPEOMETPHUH.

17. Memoouxa uzyuenusi nepneHOUKyIAPHOCMU HA NJIOCKOCMU U 6 NPOCMPAHCMEE 8
UWIKOIbHOM KYpCe MamemMamuKu.

Ponb u3ydenus neprneHIuKyIIpHOCTU U XapaKTepUCTUKA OCHOBHOT'O MTPOTPaMMHOTO
coJiepKaHusl B COBPEMEHHBIX IIKOJbHBIX Y4eOHHKax. MeToauka BBeJEHUs OIpeaeseHun
MEPHEHANKYJISPHOCTH MPSAMBIX HA TIOCKOCTH M B IMPOCTPAHCTBE, MPSMOM U IJIOCKOCTH,
mIockocTeil. Meronuka BBEJEHUS M JIOKa3aTesIbCTBA NMPU3HAKOB MEPIECHIUKYISIPHOCTU
NPSAMBIX HA IUIOCKOCTM M B NPOCTPAHCTBE, MPAMOW M IUIOCKOCTH, IJIOCKOCTEH, 3a7adu
CYILLIECTBOBAHMSI, IPU3HAKU MTEPIIEHAUKYIIAPHOCTH.

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

Ponp wW3yuyeHus napasIeNbHOCTH M XapaKTEPUCTHKAa OCHOBHOIO MPOrPaMMHOIO
COJIEp’KaHUsl B COBPEMEHHBIX IIKOJIbHBIX YUeOHUKAaX. MeToanka BBEIEHUS ONpeAeTIeHUI



MapajuIeIbHOCTH MPSMBIX Ha TUIOCKOCTH M B MPOCTPAHCTBE, MapaUICTLHOCTH MPSMOU |
TUIOCKOCTH, TUIOCKOCTeH. MeTroauka BBEACHHA U JIOKA3aTelbCTBA  IMPHU3HAKOB
napauIeIbHOCTH MPSMBIX Ha TUIOCKOCTH M B MPOCTPAHCTBE, MapaUICIbHOCTH MPSMON U
TUTOCKOCTH, TUIOCKOCTEH, 3a/1a4Ml CYIIeCTBOBAHUS, IIPU3HAKH MapaJUICITbHOCTH.

19. Memoouka uzyuenus pasencmea Gueyp 8 WKOJIbHOM Kypce eeoMempull.

Ponb wu3ydeHus paBeHCTBa (UTYp ¥ XapaKTEPUCTHKA OCHOBHOTO MPOrPaMMHOTO
COJICp)KaHUsI B COBPEMEHHBIX INKOJBHBIX ydeOHMKaxX. PasmuuHble TMOAXOABI K
OTIpE/ICTICHUIO PaBHBIX (DUTYp Ha pa3TUYHBIX dTamax oOyudeHus. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB, CBOMCTBA PaBHBIX (HUTYP.

20. Memoouka u3syuenus ceomempuueckux npeobpazosanui. Jleudicenus 8 Kypce
eeomempuuy cpeoHell WKOJIbL.

Ponb wu3ydeHHs TeoMeTpHYEeCKHX MpeoO0pa3oBaHUNl B IIKOJIBHOM Kypce MaTeMaTHKH.
XapakTepucTruKa pa3InyHBIX MOAXO0I0B K M3YUCHHIO TEOMETPHUECKHUX MPeoOpa3oBaHuil B
MCTOPUM IIKOJHLHOTO OOy4eHHs MaTeMaTuke. MeTojuka BBEJACHUS OCHOBHBIX TOHSTHI,
aHaJIN3 OMpE/IENICHUH, JIOTUYECKUE CBSI3U MEXKIY MOHSATUSMU JTaHHOW TE€MbI, OCHOBHBIC
TEOPEMBI.

21. Memoouxa uzyuenus ceomempuueckux npeoopazoeanuil. Ilooobue u comomemus 8
Kypce eeomempuu uKOoJbl.

Ponp um3ydyeHHs reoMeTpudecKUx MNpeoOpa3oBaHUN B IIKOJBHOM Kypce MaTEMaTHKH.
XapakTepucTUKa pa3INvHbIX MOAXOJ0B K M3YYEHHUIO TEOMETPUUYECKUX MPeoOpa3oBaHUil B
HUCTOPHUH IIKOJHLHOTO OOy4YeHHS MaTeMaThke. MeToanka BBEACHUS OCHOBHBIX IOHSTHM,
aHaJIM3 OIpPEACNEHUH, JIOTUYECKHUE CBSI3U MEXAY MOHITHSIMH JaHHON TEMbl, OCHOBHEIC
TEOPEMBI.

22. Memoouka u3yyeHUs MHO20V20NbHUKOS. TpeyeonvbHuKu, 4emuvlpéxy2onibHUKU,
NpPAsUIbHbIE MHO20Y20JIbHUKU 8 WKOJIbHOM KYpCe NIAHUMEMPUL.

Ponp wu3ydeHHss MHOTOYTONBHMKOB W XapaKTEPUCTHKA OCHOBHOTO MPOTPAMMHOTO
coJiepKaHUsi B COBPEMEHHBIX IIKOJBHBIX y4eOHHMKax. MeToauka BBEICHUS U W3Y4YEHUS
TPEYTOJIbHUKOB, YETHIPEXYTOJILHUKOB, MPAaBUIBHBIX MHOTOYTOJBHUKOB, BIHCAHHBIX H
OMHMCAHHBIX MHOTOYTOJIbHUKOB. OCHOBHBIE 3a7]a41 10 TEME.

23. Memoouka u3yyeHus OKpYICHOCMU, Kpyed U e20 Hacmel 6 WKOJIbHOM Kypce
nIaGHUMempuu. Yanvl, c653aHuble C OKPYICHOCIBIO.

Ponp u3ydeHuss OKpYKHOCTH, Kpyra M €ro uacted M XapaKTepUCTUKa OCHOBHOIO
MIPOTPAMMHOTO COJIEPKaHUSI B COBPEMEHHBIX IKOJBHBIX YIeOHHKAX. MeTouKa BBEICHUS
Y U3Y4YECHHS OKPYKHOCTEM, Kpyra u ero yacreil. OCHOBHBIE 3a/1a4H 110 TEME.

24. Memoouka u3yueHus MHO20pAHHUKOS. Ilpuzmvl, nupamudsi, NPasuibHLLE
MHO202PAHHUKU 8 WIKOTbHOM KYpce Cmepeomempui.

Ponp wW3ydeHHWs] MHOTOTPDaHHUKOB U XapaKTEPUCTHKA OCHOBHOTO MPOrPaMMHOTO
COJEp)KaHUSI B COBPEMEHHBIX IIKOJBHBIX ydeOHHWKaxX. Pa3nudHble BO3MOXKHBIE
OTpeeCHUS TIOHATHS «MHOTOTPAaHHUK» M METOJWKA WX BBCJICHUS W HW3YYCHUS B
JECUCTBYIONUX yYEeOHHUKAX: MPU3MbI, MUPAMHJIbI, YCEUCHHOW NUPAMUIbI, MPABHIbHBIX
MHOTOTpaHHUKOB. OCHOBHBIE 33124 IO TEME.

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

WKOIbHOM Kypce cmepeomempu.

Ponb u3yueHus Ten BpallleHUs U XapaKTePUCTHKA OCHOBHOTO MPOrPAMMHOTO COJEPKAHUS
B COBPEMEHHBIX INKOJBHBIX y4eOHHMKax. MeToauka BBEIACHUS W W3YUYEHUS MUIWHIPA,



KOHYCa, YCEUeHHOT0 KOHYyCa, Il1apa U ero 4acTed B AecTByromux yuyeOHnkax. OCHOBHbIE
3a/1a44 110 TEME.
26. Memoouxa u3yueHus 6eKmopo8 6 WKOJIbHOM Kypce NIAHUMEmMPUU U cmepeomempuu.
Bexmopnuwiii memoo pewenus 3aoau.
Ponp wm3yueHHss BEKTOPOB B IIKOJIBHOM Kypce MareMaTUKH. Pa3znmuuHble TOAXOABI K
ONPENEIICHUI0 BEKTOpPAa M XapaKTEPUCTHKAa OCHOBHOIO IPOTPaMMHOTO COJEp’KaHHS B
COBPEMEHHBIX IIKOJBHBIX yuyeOHUKaX. BeKkTOpHBI MeToHn pellieHus 3aaad, OCHOBHbBIC
TUTBI 337]a4, PEIIaeMble BEKTOPHBIM METOJOM, MPUMEPHI PEIICHUs 3a7a4 BEKTOPHBIM
METO/IOM.
217. Memoouxa u3yuenus KoopouHam 8 WKOIbHOM Kypce mamemamukru. Koopounammuuwiil
Memoo peuleHus 3a0au.
Ponb u3ydeHus KOOpJIMHAT B MIKOJIBHOM Kypce MaTeMaTHUKH. XapaKTepUCTHKAa OCHOBHOTO
MPOTPAMMHOTO COJAEPKAHUSI B COBPEMEHHBIX IIKOJIbHBIX ydyeOHMKaX. KoopauHaTHbIN
METOJ] PEUICHUs 3aJlady, OCHOBHBIC THIbI 3a]a4, PEIIa€Mble KOOPAWHATHBIM METOJIOM,
MIPUMEPHI PEUICHUS 33/1a4 KOOPAUHATHBIM METOIOM.
28. Memoouka u3yuenusi CKAIAPHbIX 8eIUYUH HA NJIOCKOCMU. [[TUHA Ompe3Kos, eeluduna
yenos, niowiaou gueyp u 0b6vemvl Gueyp 8 WKOIbHOM Kypce MamemMamuxi.
Ponp u MeToarKa BBEJACHUS U U3yUCHUS CKAJISPHBIX BEJIMYUH (JTTMHBI OTPE3Ka, BETNYNHBI
yriaa, miomanu ¢uryp, oO6beMbl Tei) B IIKOJIBHOM Kypce MaTeMaTUKH. AKCHOMBI
IJIAHUMETPHH, CBA3aHHBbIC C BenuynHamu. PaBHOBenukue (urypsl, obdmas GopMyna as
BBIYMCIICHHS] 00BEMOB TeJ BpAlIEHUSI METOIaMH MaTeMaTHYE€CKOTO aHAJIN3a.
3.1.3. Cniucok peKoMeH1yeMoii JJUTepaTyphbl
Mamemamuueckuii ananus

OcHosenas numepamypa
1. bepman I'. H. COoopHuk 3agau mo Kypcy Marematudeckoro aHanuza. — CII0.: U3xa-Bo
«IIpodeccus», 2005. — 432 c.
2. byrpos A.C., Huxonbckuit C.M. Briciias matematuka. Tom 2. Tuddepenuuansuoe u
uHTerpanpHoe ucunciaenue. — M.: Jlpoda, 2008.
3. byrpoB f.C., Huxonbckuit C.M. Bricias maremaruka. Tom 3. Jluddepenimanbabie
ypaBHeHus. KpatHele nHTerpansl. Psagpl. OyHKIMM KOMIUIEKCHOIO NEPEMEHHOro. - M.:
Ipoda, 2008.
4. bormanosa E.A., bormanoB C.H. Maremaruka. Yacts 1. DneMeHTBI MaTEMaTHIECKOTO
ananu3a (Y4eOHO-MeToIuuecKoe mocodue sl CTyICHTOB Te/. yHuBepcuteTroB). Camapa:
C® I'OY BIIO MI'TIY, 2010.
5. Hanko ILE, ITonoB A.I'., KoxeBuukoBa T.S. Beiciias MareMatvka B yHIpaKHEHUSX U
3ajadax. - M: Beicmas mkosna, 1999. 4.1.- 304 ¢. - 4.2. - 416 c.
6. 3amaun W yHOpaKHEHUs IO MaTemaTudyeckomy aHanu3y s BTy3oB/ Ilox pen. B.I1.
Hemuaosuua. — M.: OOO «M3parensctBo Actpenby, 2006.
7. VnnuBuayanbHble 3aJaHus MO BBICIHICH MartemaTuke: yded. mocobue. B 4 u. Y.2.
Komnniexkcuple uwmcia. HeompeneneHHble W ompenesieHHble HWHTerpaibl. DyHKIUU
HECKOJbKHUX TepeMeHHbIX. OObIkHOBeHHbIE MU depeHunansubie ypaBHenus. [lox o6mi.
pen. A.Il. PaOymiko. — 3-e uzn. — Munck: Beim. mik., 2007. — 396 c.
8. COOpHUK MHANBUAYATbHBIX 3aJJaHUH 10 BBICIIIEH MaTeMaTHke: y4ueo. mocodue. B 3-X d.
Y.3. ITox o6mr. pen. A.Il. Pabymiko. — Munck: Beim. mik., 1991.



9. COOpHHK MHIUBUIYAJIbHBIX 3aJJaHUH MO BBICIIEH MaTeMaTuke: yuel. mocodue. B 3-X .
Y.1. [Tox obmr. pea. A.Il. PaGymko. — Munck: Beim. mk., 2007. — 304c.
10. Coopnuk 3amau no anredpe: Yue0. mocobue / Ilon pen. A.W. Koctpukuna. — M.:
daktopuai, 1995.- 454
11. IInetinep B.E. u np. Kpatkuit kypc Bbeiciieit mateMatuku: B 2-x T. — M.: Beiciras
mkoJa, 1978.

Jlononnumenvras numepamypa
1. Kynpssues JI.JZI. Kparkuii kypc Maremarnyeckoro anamuza: B 2-x 1. — M:
OU3MATIIAT, 2005.
2. COopHUK 3ajay MO MaTeMaTH4YecKoMy aHamu3y. Tom 3. DyHKIUM HECKOJIbKHUX
nepemennbix./ JI.J|. Kynpssues, A.Jl. Kyracos, B.U. Yexnos, M.U. llabynun; nox pen.
JI.A. KynpsiBuesa. — 2 uzn., nepepad. — M.: DUSMATIIUT, 2003. — 432 c.
3. ®uxtenronsl .M. Kypc auddepeHumanbHOro 1 UHTErpagbHOro ucuuciienus: B 3-x T.
— M.: ®©USMATIIUT, 2001.

Anzeopa

OcHosHas numepamypa
1. Koctpukun A. U. Beenenue B anredpy / A. . Koctpukun. — M.: ®usmarnut, 2004. —
271 c.
2. Kynuxos JI. SI. Anre6pa u teopus uucen / JI. . Kynukos. — M.: Beicuias mxona, 1979
-559c.
3. Kynukos JI. 5. COopHuk 3anau no anredpe u teopun uucen / JI. S. Kynukos, A. H.
Mockanenko, A. A. ®omun. — M.: IIpocsemenne, 1993. — 288 c.
4. Kypom, A. I'. Kypc Beicuueii anreOpsi / A. I'. Kypomur. — M. : Jlans, 2008. — 431 c .
5. Okynes JI. 4. Boiciias anre6pa. — CII0.: Jlans, 2009. — 336 c.
6. Okynes JI. SI. COoopHuk 3anay no Beicielt anredpe. — CII0.: Jlans, 2009. — 192 c.
7. IlpockypsikoB M. B. Coopnuk 3aaau no auHeiHou anredpe / Y. B. IIpockypsikoB. — M.:
Jlanb, 2008. — 480 c.
8. danneer .K., Comunckuii 1.C. 3amaun no Beicmieit anredpe. M3n. 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. Anredpa muorousienoB. M.: [IpocBemenue, 1980.
5. Kypagsnes F0.U., ®aepos 10.A., Bsubiii M.P. [Iuckpernsiii anann3. OCHOBBI BhICHIEH
anre6psl. — M.: M3 Ilpecc, 2006. — 208 c.
6. Jlenr C. Anre6pa. — M.: Mup, 1968. — 564 c.
7. ManbiieB A. U. Anrebpandeckue cucteMbl. — M.: Hayka, 1970. — 392 c.
8. ManbueB A. 1. OcHoBbl TuHelHOM anreopbl. — M.: Jlans, 2009. — 480 c.
9. IloctaukoB M. M. Teopus ["aitya. — M.: ®@akropuain, 2003. — 220 c.
10. Coopuuk 3amau no anredpe: YueoHoe mocodbue / [lox pen. A.U. Koctpukuna. — M.:
Hayxa, I'n. pen. ¢uz.-mar. aut., 1973. — 352 c.
11. CxopnsikoB JI.A. Dnements! anreopsl. — M.: Hayka, 1980. — 240 c.
12. ®agnees [I. K. Jlekiuu no anredpe / JI. K. dannees. — M.: Jlans, 2007. — 416 c.
13. IlInenepman JI.b. COopHuk 3anad no anreOpe u reopun uncen. Jlans, 2008. — 224 c.



TI'eomempus

OcHosHas numepamypa
1. Atanacsu JI. C. 'eomerpus B n1Byx vactsax. Yacte 1./ JI. C. Atanacsan, B. T. ba3bines.
— u3A. 2-e crepeotuniHoe — M.: KnoPyc, 2016.
2. Aranacsn JI. C. 'eometpus B nByx yactsax. Yacte 2. / JI. C. Aranacss, B. T. ba3suies.
— u3A. 2-e crepeotunHoe — M.: KnoPyc, 2016.
3. Atanacsn JI. C. Coopuuk 3amau no reomerpuu. Yacts 1. / JI. C. AranacsH, B. A.
Aranacss. — M.: [Ipocsemienue, 1975.
4. Atanacsu JI. C. CoopHuk 3amad nmo reomerpun. Yacte 2. / JI. C. ArtanacsH, B. A.
Aranacss. — M.: [Ipocsemenue, 1975.
5. I'yces B.A. Ilpaktuky™m no snemeHtapHoi marematuke: ['eomerpus / B.A. I'yces, B.H.
JIutBunenko, A.I'. Mopakosud. — M.: IIpocsemenue, 1992.
6. I'ycea H.U. C6opHuKk 3amgau o reometpuu : B 2 4. — Y.II : yueObnoe mocobue / H.U.
I'ycea, H.C. [lenucona, O.1O. Tecna. — M. : KHOPVYC, 2016.
7. Coopnuk 3anay no reometpud. [loa. pen. B.T.ba3puiesa - CII6.: Jlanb, 2008.

Hononnumenvnas aumepamypa
1. Kupuuenko B. @., I'yceBa H. U.,[lenucosa H. C. u np. 'eomerpusa: B2 1. T. 2. — M.:
N3patensckuil neHTp «Akagemus», 2014.
2. Kinetin @. DnemeHTapHasi MaTeMaThka ¢ TOYKU 3peHus Boiciieil. T. 2. ['eomerpus / @.
Kneiin. — 2 uzn. — M.: Hayka, 1987.

Memoouka npenooasanus mamemamuKu

OcHosHnas numepamypa
1. TI'pynenoB A.1. U3yuenue onpeneneHuii, akcuom, T€OpeM: ocodue A yuyuTeneu. -
M.: [Ipoceemenue, 1981.
2. Emmmesa O.b. TexHomoruss oOydeHUs MaTeMaTHKE Ha OCHOBE JEATCIBHOCTHOTO
noaxonaa: KH. st yunrens. - M.: IIpocsemenue, 2003.
3. MUsanosa T.A., IlepeBommkoBa E.H., Ky3nemnosa JI.U., I'puropsesa T.I1. Teopus u
TEXHOJIOTHS O0yYEeHHUsS MaTeMaTUKE B CpEIHEH 1ikoJie: YueOHOoe mocooue Mg CTYJEHTOB
Mar. crell. rnea. By3oB. /mof pen. T.A. UBanosoii. — H.Hosropoa: HIIT'Y, 2009.
4. MangenoB C.I'. KoHcTpyupoBaHHME COBPEMEHHOIO YypOKa MareMaThukud. — M.:
IIpocsemenue, 2002.
5. Meroauka u TexHoJorusi o0ydeHust mateMatuke. JIabopaTopHbIil MPakTUKYM: yueo.
ITocobue miis cTyaeHToB Mart. (haKyJIbTETOB TeJ. YH-0B/ o Hay4dH. pea. B.B. Opnosa. —
M.: dpoda, 2007.
6. Meroauka ¥ TEXHOJOTHUsSI OOy4YeHHUs MaTEMaTHKe: KypcC JIKIIUH: TocoOue il BY30B
/mox HayuH. pen H.JI. Credanosoit, H.C. [Togxonosoii. - M.: [poda, 2005.
7. CapanneB ['.M. Meroauka oOyueHus MaTeMaTHKe B CpeaHed Imkoie. — M.:
[Tpoceemenune, 2002.
8. Teoperudyeckne OCHOBBI OOY4YEHHS MaT€MaTUKE B CPEIHEW IIKOJE: TICUXOJIOTHUS
MaTeMaTHU4ecKoro oopa3oBaHus: yued. mocobue s By30B /aBT.-cocT. B.A. I'yceB. — M.:
Ipoda, 2010.
9. ®punman JI.M. Ilcuxonoro-nmemarorudyeckue OCHOBBHI OOYYEHHS MaTEeMaTHKE B
mkose. — MuHck, 2005.
10. AmnnpeeB A.A. Brenenue B mucTtaHIIMOHHOE 00ydeHHE : yued.-MeToa. mocodue. M. :
BY, 1997.



11. bareimes C.f. Hayunas opranuzanus yueOHO-BOCIUTATENIBHOTO mpoiecca. — M.,
1980
12. becnanpko B.I1. Cnaraemsle negarornueckon TexHonoruu. — M. Ilegaroruka, 1989.
13. B.B. I'yzees. [IpenonaBanue. OT Teopun Kk MactepcTBy. — IIIKOJIbHBIE TEXHOJIOTHH,
2009 r.
14. Tomoméxuna JILII., 30apoBckuit B.C.MoaynbHas TeXHOJOTHUS  OOyUYEHHS:
Meroanueckue pekomenaanuu. - CI16: OHUTHU-JIAHA, 1993. - 135c.
15. 3aump-bek C. U., MymraBunckasll. B.Pa3BuTre KpuTHYECKOTO MBIIUICHHS HA YPOKE:
nocobue s yuutend. M. : [Ipoceewenune, 2011.
16. Knapun M.B. MuHOBanmoHHbIe MOJEIN O0y4YeHUSI B 3apyOekKHBIX MEAArornyecKux
nmouckax. — M.: Apena, 1994.
17. Knapun M.B. TexHosioruss oOy4eHUsi MaTeMaTHKe: HAEATl U pealbHOCTh. — Pura:
DKcrepuMeHT, 1999.
18. Kputuueckoe MBIIIUICHHE: TEXHOJIOTHS pa3BUTUS: Tocobue miua yuutens / U.
O.3arames, C. U. 3aup-bek. CII6. : Anbsac «/lenbray, 2003.
19. Hosble negaroruvyeckue U MHPOPMAIMOHHBIE TEXHOJIOTUU B CHCTEME OOpa30BaHMUS:
yue0.1mocodue i CTy/. Mel. By30B U cUCTeMbl noBbItieHus nen. kaapos / E.C. Tlonat u
ap. ; mox pea. E.C. ITonar. M. : Akagemus, 2005.
20. Tlomar E.C., byxapkuna M.IO., Mouceesa M.B. Teopus u mnpakTuka
JTUCTAHIIMOHHOTO OOy4eHHUs : yueh.mocooue /it CTY/I. BBICII. e, yueO. 3aBeJieHul / 1ol
pen. E.C. ITonat. M. : Akanemus, 2004
21. Tlomar E.C., Mowuceesa M.B., Ilerpor A.E. Ilemarormyeckne TEXHOJOTHUU
nuctaniionHoro odydenus / moa pea. E.C. Tlonar. M. : Akagemust, 2006.
22. Cenesko I'.K. CoBpeMeHHBIE 00pa3oBaTelbHBIE TEXHOJOTHUHU : y4eb.mocoome. M. :
Haponnoe oOpazoBanue, 1998.
23. CredanoBa H. JI. MeTonuka u TexHoJoTHS 00ydeHUs mMaTeMaTuke. Kypc mekimii:
nmocobwue s By30B. — M.: JIpoda, 2005.
24. Credanosa H. JI. Meroauka u TexHonorusi o0yuenus marematuke. [Ipakruueckuii u
1abopaTOPHBIN MPaKTUKYM: TTocoOue it By30B. — M.: JIpoda, 2007
25. TperbsixoB IILU., CennoBckuii WN.b TexHomoruss MomyabHOro oOy4YeHHUS B
mkosne: [lpaktuko-opuentupoBannas monorpadus/Ilox pen. I1.U. TperbsikoBa. - M.:
Hosas mixona, 1997. - 352c.
26. YomanoB M.A. T'mbkas TeXHOJOTUS TMPOOJIEMHO-MOAYIBLHOTO OOy4YeHUsS: -
Mertoanueckoe nocodbue, Hapoanoe o6pazoBanue, 1996.

Jlononnumenvnas numepamypa
1. MHamuurep B.A. Metoauka 00y4eHHsI y4allluXCsl 10Ka3aTeIbCTBY MaTEMaTUYECKUX
npeayoxkeHnil: kH. At yuutens. - M.: [Ipocsemenue, 2006.
2. Hamuurep B.A. Teopema, ee BUJIbI 1 METOIbI I0Ka3aTelbcTBAO Yueb. nmocooue. — OMcK:
OMUIIKPO, 1996.

3. Enumesa O.b. Ob1mias MeToauka npenojaBaHus MaTeMaTUKU B CPEIHEH IIKoJIe. -
Toboinbck, 1997.
4, JlaGopaTopHble M MpakTHUYEeCKUuEe pabOThl MO METOAMKE MPEMNOJaBHUSI MAaTeMaTUKU

/mox pen. E.N. JIsmenko. -M.: [IpocBemenue, 1988.
5. MeTtonuka mpemnojaBaHus MaTeMaTUKH B cpefaHeid mkose: OOmias Mertoauka: YueoO.
nocobue mis cTyAeHToB (us.-mar. dak. nen. uH-toB /B.A. Oranecsn, FO.M. Komsarun,



I'.JI. JlykankuH, B.fl. Cannunckuil. — M.: [Ipocsemienue, 1980.
6. HoBble memaroruueckrie U MH(POPMAIMOHHBIE TEXHOJOTUM B CHUCTEME OOpa30BaHUS:
VYyebHoe nmocobue sl CTyA. MEeJ. BY30B U CHUCTEMbI MOBBIII. KBadU(UK. Mef. KaapoB. /
ITon pen. E.C.ITonart. - M.: M3nar. uentp «Akagemus», 2005.
7. Peoxux B.W. 30000 ypokoB marematuku: KH. mis yuurens. — M.: [Ipocsemenue, 2003.
8. Capanues ['.U. Ynpaxxkuenust B o0yuenun maremaruke. - M.: [Ipocsemienue, 1995.
9. ®punman JI.M. JIorMKO-TICUXOJIOTUUECKUIN aHaM3 IIKOJBHBIX YYEOHBIX 3aaad. - M.:
nejparoruka, 1977.
10. [Ilaranosa H.II. PacueTHO-3KCIIepUMEHTaNbHBIE pa0OTHI PU U3YYEHUU MATEMATHKU
(o0 opraHuzanuu ypOKOB, HWHTETPUPYIOIIMX 3HAHUSA YYalIUXCs MO pa3IuyeHHBIM
npeameram) / Maremaruka B mikose. 2003. Ne 8. C. 19-21
11.  FOmsBuyene [1.A. Teopus u npakTuka MoysibHOTr0O 00y4enus - Kaynac, 1989.-286c.
3.2.Kpurepum oeHoK

OCHOBHBIMM KPUTEPUSMHU IPH OLIEHKE OTBETA B UCIIBITAHUHU SIBISFOTCS:
— MIOJIHOTA OTBETA;
— 000CHOBaHHOCTh U HAYYHOCTh OTBETA;
— MIOCJIEI0BATEIBLHOCTD U JIOTUYHOCTD U3JI0KEHUS;
— CBOOOJTHOE BJIAJICHUE MaTEpHAIIOM;
— BBIpa@XXEHHE CBOEH MO3UIIMHU 110 HAYYHOU MpoOIeMe U €€ apryMeHTallusl.

OrneHrBaHUEe KaKIOTO O0O3HAYEHHOTO KPUTEPHS MPH OTBETe MpoucxoauT mo 20-
6anpHOM cucteme (oT 0 g0 20) OTHENbHO MO MEPBOMY M BTOPOMY BOIIpocam Ousera.
KonuuectBo 0amioB cymMmupyeTcs, B pe3yJibTaTe oOmpenensercss oOumi Oamn B
BBITIOJTHEHUH YCTHOM YacCTH 3a/IaHUSI B COOTBETCTBUU C TaOJIUIICH:

OreHKa «OTIIMYHOY - 151-200 6ammoB
OreHKa «XOPOIIIoY - 101-150 6ammoB
Onenka «ynosnetBoputenbHo» - 51-100 6ammon
OreHKa «HEYIOBIETBOPUTEIBHO» - 50 OaITOB U HUXKE.

AOUTYpUEHT TMOJy4YaeT OIEHKY «OTIUYHO», €CIU OH JEMOHCTPUPYET TiyOoKoe
3HaHHE TEOPETHUUECKOT0 MaTepuara.

AOUTYpHUEHT TMOJYy4YaeT OILIEHKY «XOpOIIO», €CIW OH JIEMOHCTPUPYET XOpoilee
3HaHHE TEOPETUYECKOTO MaTepualia, HO C HEKOTOPHIMU HETOYHOCTSAMH.

AOUTYpUEHT TOJy4aeT OIEHKY «YyJOBICTBOPUTEIBHO», €CIM OH B IIEJIOM
JIEMOHCTPUPYET OCHOBHOE YJIOBJIETBOPUTEIHLHOE 3HAHUE PACCMATPUBAEMOTO BOIPOCA, HO
C 3aMETHBIMU OIINOKAMH.

AOUTYpHEHT TOJTyJaeT OLICHKY «HEYIOBJICTBOPHUTEIILHO», €CIIU OH JEMOHCTPUPYET
OYCHb IIJIOXOC BIIAJICHUE TEOPETHYECCKUM MaTepHUajioM, HE O3BYYHMBACT OTJCIbHBIC
CYIIIECTBEHHBIC MOMEHTHI B M3JIaracMbIX OTBETaX, UIMEET camMoe 00IIee MpeACTaBICHUE O
paccMaTpruBaeMOM BOITPOCE, OTBEUAIOIIEe JIMITh MUHHUMAIBHBIM TpeOoBaHUsIM. B oTBeTe
MIPUCYTCTBYIOT CEPbE3HBIC OIIMOKH.



