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BBenenune

Kanauparckuit ox3amMer 1o crenuansHoct 13.00.02 — TeopHs U MeToAvKa
oOy4eHMs] M BOCHHTAHHS (MaTeMarvka) sBISETCS —TPaIUIMOHHON dopmoii
aTTECTalluy CICUUATbHOW M METOAMYIECKON IOJIrOTOBKH aclUPaHTOB U COMCKATeNeH
By3a, UX HayYHO-HCCIIEIOBATENBLCKONW AEATENbHOCTH B OOJIACTU YACTHOM METOIHMKH
MaTeMaTHKH.

IMear KaHAMAATCKOro JK3aMeHA 3aKIIOYAETCS B ONpENENeHHM YPOBHS
001I1el TMYHOCTHOR KyIBTYpPBI, TPOPECCHOHANBEHON KOMIIETEHTHOCTH U FOTOBHOCTH
acrMpanTa (COMCKaTeNs) K HayqHO-HCCIIeN0BaTeNbCKOH JIeSTeIbHOCTH B 00JACTH
TEOPUH M METOJUKM OOydYeHMs MaTeMaTHKe W K HaydyHO-IEJarorHIecKoi
IEATEJIbHOCTH B CPe/THHX 0011e00pa30BaTeNIbHBIX YUPEXKACHUAX U BBICIINX yueOHBIX
3aBEJICHUSIX.

Ilpennaraemas mporpaMma COOTBETCTBYET MAcIOpTy creruamsHocTd. OHa
HampaBleHa  Ha  OCO3HAHWE  aCIHUPAaHTOM  (COMCKATEeNeM)  TEOPETHUKO-
METOJIOJIOTHYECKHX OCHOBaHHM METOAMKHM 0OyueHHs MaTeMaTHke W (OPMHPOBAHHE
Ha HX OCHOBE COOCTBEHHOIO HAay4YHO-TIENArOorHYecKoro mojxona. IIpuBOAUMEIA B
KOHIIE IPOrpaMMBI CIIMCOK JUTEPATYPhl K KaHAUIATCKOMY 3K3aMeHY 110 YKa3aHHOM
CIIEUUAIIBHOCTH SIBIISICTCSI OPUEHTUPOBOYHBIM. ACIHPAHT (COMCKATENb) TP OTBETAX
Ha BOIPOCHI JIOJDKEH HCIIONB30BATh 3HAHUE COBPEMEHHBIX HOPMAaTHBHO-IIPABOBEIX
JIOKYMEHTOB B obnactu obpasoBanus (Denepanbublii 3akon ot 29 nexabps 2012 r. N
273-®3 «O6 obpasosanuu B Poccuiickoit ®enepanyn», IIpodeccroHanbHbIH
craHIapT mexparora, I'ocymapcTBenHas nporpamma Poccwmiickoit ®Demepanuu
«PaspuTre obpaszosanusm» Ha 2013 - 2020 romsr u ap.).

COJEPXKXAHUE IMMNPOI'PAMMBI

I. MaTtemaTuka

Anzebpa u meopusn uucen

1. bunapusie orHomeHnss. OTHOLIEHHS] 9KBUBAJIEHTHOCTH 1 Topsijka. Kmacchl
OKBHUBAJIEHTHOCTH. DaKkTOp MHOXKECTBA.

2. I'pynmel, xonbua, moss. llpumepsl u cBoiicrBa. ['omMoMop(u3MBI 1
HU30MOP(HU3MEL.

3. Ilome KOMIUIEKCHBIX uMced. Ajrebpandeckass W TPUTOHOMETPHUECKAS
(bopmbI 3amucH KOMIUIEKCHOTO uuciia. ['eoMeTpudueckas MHTEPIpeTaIys JeHCTBUi
HaJl KOMIIIEKCHEIMH 4YHCIaMH. PelieHue ypaBHEHHIH B I0JIe KOMIUIEKCHBIX UHCEIL.
OyHKIUH KOMIUIEKCHOH IepeMeHHOM.

4. MHOro4ieHsl OT OJHOHM IepeMeHHON Haj moiem. Teopema O IENeHHH C
octaTkoM. Teopema besy. HOJI muorouneHoB u anropurm Ebkimpa. Teopema o
Pa3IoXKeHUH MHOIOWIEHA HAa HEIIPUBOIUMBIE MHOKHTEH.

5. TeopeMa 06 anrebpanyuecKoil 3aMKHYTOCTH I10JI KOMILIEKCHBIX UHCEN U e
cienacteus. @Dopmyna Buera. MHOrousjeHbl, HENPUBOAUMEBIE HAZ  I1OJIEM
JEUCTBUTEIILHBIX YHUCEI.



6. MHOrouseHEl OT HECKOJNBKHX IepeMeHHBIX. (OCHOBHas TeopeMa o
CUMMETPHUECKUX MHOIOUJIEHAX.

7. Bexropusie npocTpancTBa. IIpHMepsI ¥ CBOMCTBA BEKTOPHBIX MPOCTPAHCTB.
IommpoctpatcTsa u pakrop npocTpancTBa. M30MOp(QU3M BEKTOPHBIX IIPOCTPAHCTB.

8. CHcTeMbl JIMHEHHBIX ypaBHEHUH. PaBHOCHIIbHbIE CHCTEMBI B 3J1€MEHTapHbIE
npeobpasoBanusl. PemeHne CHCTEMBI METOJOM IOCIEOBATENHHOTO HCKTIOYEHHS
[IEPEMEHHBIX.

9. IlousTre onpejienutens KBanpaTHON MaTpuisl, CBOMCTBA ONpegenuTenei.
llpasuno Kpamepa s peleHHs CHCTEMBI #n-JIMHEWHBIX YypaBHEHHH ¢ m
IEPEMEHHBIMH.

10. HatypanpHsle uicia U ux cBoiicTBa. AkcuoMsl IleaHo.

11. Meton maremarudeckoit uaaykiuu, buaom HeoTona.

12. TIpoctele uncna. beckoHeYHOCT MHOXECTBA IPOCTBIX 4ncel. OCHOBHAS
TeopeMa apUPMeTHKH.

13. Iensle uncia u ux cBoicTBa. ITocTpoeHre MOEIH LIETbIX YHCEIT.

14. Pannonansuele uyncia. [TocTpoeHue Moaeny paroHanbHbIX YHUCEIT.

15.  JlelicTBUTENBHBIE uYMCIAa M WX CBOWCTBA. IloCTpoeHHWE MOMENH
JIEVUCTBUTENLHBIX YHCEIL.

I'eomempun

1. Pasnuynble myTH akCMOMATHYECKOTrO MOCTPOEHHS €BKIIMIOBOM FeOMETpHUH.
HenpoTrBopeunBOCTh, HE3aBUCUMOCTD, IIOJIHOTA CUCTEMBI AKCHOM.

2. Cuctema akcuoM IuiockocTe JloGaueBckoro. B3zauMHoe pacrosioxeHue
IPSIMBIX Ha TJIOCKOCTH. MHTEepnpeTalusi CHCTEMBI aKCHOM.

3. Bexropnoe npocrpancTBo. JIuHeWHO-3aBUCUMEbIE U JTHHEHHO-HE3aBUCUMBIC
COBOKYITHOCTH BEKTOpOB. basuc BexTOpHOro npoctpanctsa. JIeHCTBHUS ¢ BEKTOPAMHU:
CIIO’KE€HHE, BEIYUTAHHE, CKAISIPHOE IIPOU3BEACHHE.

4. MeTtox KOOpJMHAT Ha IUIOCKOCTH W B MPOCTPAHCTBE. BHIABI CHCTEM
koopauHar. KoopauHaTel TOouku. JleneHwe OTpe3ska B JAaHHOM OTHOIICHHH.
YpaBHeHne NpAMOH Ha INIOCKOCTH. B3amMHOe pacHonokeHue NpsIMBIX —Ha
IUIOCKOCTH. PaccrosiHue OT TOYKM A0 HpsSMOi. YTon MeXmy ABYMs HPSMBIMH.
BekropHoe u cMellaHHOe IPOM3BEJCHUS BEKTOPOB. BLIUMCIIEHHE ILIOMIa M
TPEyToNbHHUKA, 00beMa TeTpaspa.

5. Msmepenme reomeTpuyeckux BeawduH. JiWHA oTpeska. IDmomajs
MHOTOYTOJIbHHKA. TeopeMa CyIlecTBOBAaHHS U €HHCTBEHHOCTH.

6. Mmuororpannuku. Belmykisle MHOTOTpaHHMKH. Teopema Diinepa Jyis
MHOTOTPaHHHUKOB.

7. 'eometpuyeckue npeodpazoBanus (IPyIns! MpeobpazoBanumii).

Mamemamuueckuii ananiuz

l. Pasnuusble crnocoObl BBeleHHsI JEHCTBUTENBHBIX dYHcel. AKcHoMa
HETIPEPBIBHOCTH U CIIEICTBHUS U3 HeE.

2. llomstme MuHoxecTBa. Omepanuu HaJ MHOXeCTBaMH. llapajokchl,
CBSI3AHHBIC C HAUBHBIM ITOHMMaHKMEM MHOKeCcTBa. AKCHOMa BeIOOpa.



3. Ilpenen uncnoBoll nocnenoratensuoct. CBOMCTBA CXOJISIIIUXCS YUCIIOBBIX
nocnenosarenbHocTed. Ilocnenosarensroctu Komm. IloBemeHue MOHOTOHHBIX U
OTPaHWYCHHBIX YUCIIOBBIX MOCIenoBaTeIbHOCTEH. Yncio € .

4. Ilpenen ¢ynxuuu. ColicTBa mpejienioB. beCKOHEUHO Malble W OeCKOHEYHO
Oonbume GyHKIMH. 3aMeyaTenbHble IPeelsl.

5. HenpepeiBaocts (yHkuuu B Touke. IloHATHe O ToukaX pasphiBa WU HX
kaccupukanus. CoicTBa hyHKIHH, HENPEPHIBHEIX HAa OTPE3Ke.

6. Iomsrre uddepentmpyemoctu Gyrkimu. Ipoussoanas u nuddeperman
Gyskuum B touke. IIpoM3BOSHBIE  OCHOBHBIX 3JIEMEHTAPHBIX  (PYHKITHIL.
I'eomerpuyeckuii ¥ (QU3MYECKMH CMBICIABl IPOM3BOAHON W muddepeHmana.
YpaBHeHne kacatenbHOM K rpaduxy nuddepennupyemoli Gpyuximm. Heobxomumoe
W JlocTaTovHoe ycnoBHe Jupdepennupyemoctn. duddepeHnmposanue CyMMEL
IIPOM3BE/ICHHUS, YACTHOT O, KOMIIO3UIINU (QYHKIIHH.

7. IlpomnsBonnble u JuddepeHnranbl BpICHUX TopsnkoB. TeopeMst OepmMma,
Ponns, Jlarparka, Ko, Ipasuma Jlonurans juist pacKphiTUsI HEOHPENeIeHHOCTEH.
Dopmyia Teinopa. Jxctpemym dyrkiun. HccieoBanue QyHKIME HA SKCTPEMYM C
[IOMOILBIO TIPOU3BOAHOM. BBINMYKIOCTs M TOUKH Imepermba rpaduka (yHKIUH.
ACHMITOTHI.

8. llepBooOpasHas u Heomlpe#eldeHHBIH wuHTerpad.  OCHOBHBIE METOJBI
vHTerpupoBanus. OmnpejiesieHHBI HHTErpal ¥ ero cBoicrBa. ®opmyna Herorona-
JleribHuna. HecoGcTBeHHBIE HHTETPAJIBI M X CBOHCTBA.

9. UYucnosble psmel.  Iapmonmdeckmit psan.  CXomumocTh  psoB
HEOTPHLIATEeNBHBIMI  WwicHamu. HeobxomuMmoe ycmoBme cxomumocti. IlpusHaxu
cxoaMMocTH: cpaBHeHus, [lanambepa, Komm, wHTerpansHbiil, 3Haxouepepyromgecs
pstiel. lpusnak JlelOnuua. AGCOMIOTHO U YCIOBHO CXOJSINMECS PAIBI U MX CBOWCTBA.
[Tonsarre o QyHKIMOHANBHBIX psjIax.

10. HempepeiBrocts u  juddepennyanbroe ucuucnenne (GYHKIME MHOTHX
IEPEMEHHBIX B ICHCTBUTENBHOM 0bnacT. YacTHEIe Ipon3BonHbie U Jud)pepeHnnabl.
Dopmyia Teinopa. Mccneopanue GyHKIMI HA JTOKATGHBINA 3KCTPEMYM.

11. HWHrerpanpHoe wucumcieHHe (OYHKUMH MHOTMX  IepEMEHHBIX.
Omnpejenienvie kpaTHOTo HHTerpana. Kpurepuit uHTerpmpyemoctu. J[BOWHOIl
nHTerpan. CBeleHne IBOMHOrO HHTETpaia K IIOBTOPHOMY. 3aMeHa epPEeMEHHbIX B
aBo¥HOM uHTerpaine. Ilepexon x monspHEIM KoopanHaraM. TpoHHON MHTErpal.
KpuBonuueiinsie xoopnuuaTel. OTpejielieHHe KPUBOJMHEHHBIX WHTETPAJOB
NEePBOr0 U BTOPOro pofda U uX cBolictBa. Dopmyna [puna.

12. O6bikHOBeHHBIE AU depeHnHalbHble YPaBHEHHSI II€PBOrO  MOPSIIKA.
YpaBHEHHS C paseNMIONMMECS IepeMeHHbIMU. OHOPOAHBIE —YpaBHEHHSL.
JIunetinsie ypasHenus. Jluneitnele nudQepeHumanbHBle ypaBHEHHS BTOPOTO
TIOPSIIKA C [TOCTOSHHBIMH K03 puimenTamu.

II. Teopusi u MeTOaUKA 0GY4YeHHS MaTeMaTHKe

Memoodonozus u meopus o0yuenus mamemamuxe

1. Memoouueckan cucmema «Obyuenue mamemamurxey. IIpeaqMer MeTOIHKH



oby4yenus Mmartematuxe. CBS3b METONMKM OOYYeHMSI MaTeMaTHKE ¢ OPYTUMHA
HaYYHBIMU o0nacTamMu. MeTonsl METOIMKU 00y4YeHNsT MaTeMaTHKe. XapaKTepHCTHKA
obpasoBaTenbHOH obact «MatemaTika». MaTeMaTuueckas 1 yueGHas 3a1auu.

2. Lfenu u codepocanue obyuenus mamemamuxe 6 cpedueii wixone. [IoHsTHE
obpasopanus. Ilemn o6paszoBanus. Biuseme mnpexMera MaTeMaTWKH HA Ie/H
obpasosanus. ['yMaHW3alMs ¥ ryMaHHTapU3aldsi MaTeMaTHUECKOro 0Gpa3sOBaHWL
Lenu obydenuss marematuke. DyHKuuH 06ydeHus Maremartuke. ComepiKaHue
MaTeMaTH4eckoro  obpasoBaHus.  PedopMmbl  cpemHero  MaTeMaTH4ecKOro
obpazosanms. Copepixanme PI'OC OCHOBHOTO U cpemHEro (IIONHOr0) oGIEro
obpa3oBaHusL.

3. @opmuposarnue mamemamuveckux nonsmutl. ComepkaHue ¥ 00beM TOHSTHS.
Buypt onpenenennii. Kitacenduxarust mossituii. Metomyka oOpMUPOBAHHS TIOHSITHIA.

4. Memoouxa uzyuenus meopem. Bunpl TeopeM. DTamnbl U3ydeHHS TEOPEM.
Oprauusaius paboTel ¢ TeopeMoit. O6yueHHe [0Ka3aTENLCTBY TEOPEM.

5. 3adauwu ¢ obyuenuu mamemamukxe. Memoduka o6yuenus peuieHuio
mamemamuueckux saday. 1lonaTue 3amaun, KIacCH(pUKAIUS 3a0a4, YIIpaKHeHus. Poib
3aja4 B OOyYeHMM MareMaTuKe. MeTo/uKa OOYYeHHS PELIEHHI0 MaTeMaTHUYeCKUX
3aj1ad.

6. Memoow: 0byuenus mamemamure. IloHsTHE MeTona 00y4eHHsT MaTeMaTHKE.
Knaccupuxamms MeronoB oOydueHHs: MaTeMaTHKE. JIMAaKTUYEeCKHE CHCTEMBI
oOydenus. Texnonmorun oOydeHus. JlesATENBHOCTHBIA MOAXOX K OOYYCHHIO
MaTeMaTHKe | ero peain3arus.

7. Koumponv 3uanuii u ymenuil yuawuxca npu obyueHuu mamemamure.
Konrpons: tumel, nend, GyHkoud. TpeGoBaHMsS K KOHTPOIIO M €ro KOMIOHEHTHI.
Bune, Gopmbl u cpeactBa koHTpoist. Ouenka W oTMeTka. CrocoObl OLIEHUBAHHS.
OmubKy ¥ HEOYETEI.

8. Opeanusayus obyuenus mamemamuxe. YPOK MaTeMaTUKH, €r0 CTPYKTypa.
OcHoBHbIE TPeOOBaHUs K COBPEMEHHOMY YPOKY, THIIBI YPOKOB. [I0AroTOBKa y4uTeNs
K ypoky. Anamus ypoka. OpraHusamyss CaMOCTOSTENBHON paboThl ydamuxcs Ha
YpOKe. Hecrannapthasie YPOKH MaTEMaTHKH. WnnuBunyanuzanms )i
maddepennuanus B o0ydeHHHN MaTeMaTrke. BHekaccHas pabora o MaTeMaTHKe.

9. [Heamenvnocmuoiii nodxo0 k obyuenuio mamemamuxe. CyIHOCTb
ACSTENBHOCTHOTO TOAX0Ja M OCOOEHHOCTH €ro pealu3anud B 00y4YeHHH
MaTeMaTHKe.

10. Texnonozauueckuii nooxoo k obyuenuro mamemamiuike. VICTOpUS. CTAaHOBIEHHS
TEXHOJIOTUYECKOro noaxoja k obyuenuro. [ToHITHS «Iegarornyeckas TEXHOIOTHY,
«00pa3oBaTebHAS TEXHOJIOTUMY, KTEXHONOTHs 00yueHus». TeXHONOTHS ¥ METOIHKA
00yueHnst MaTeMaTHKe. Poib yuuTesst npu peanusalMy TEXHOIOTHYECKOTrO ITOIX0/a
K 00y4YEHHIO MaTeMaTHKe.

11. @opmuposanue momusayuu 0OYUYAIOIIUXCA CPEACTBAMUA MATEMATHKH B
OCHOBHOM (CpeHeH ) IIIKoIe.

12. ©@opmuposanue ynxyuonaneroii spamomnocmu 00y4aIOMKXCA HA YPOKaX
MaTeMaTHUKHU B OCHOBHOH (CpeaHeit) mKoire.,

13. Hnumeepayus anreGpamdecKoro M reoMeTPUYECKOT0 METOJOB B CpPEIHEM



MaTEMaTHIECKOM 00pa30BaHMUM: MOHSTHE, CIIOCOOKI, (JOPMBI.

14. Tlpodeccronanbuas opHeHTALHsI 0OYYAIOMIUXCS CPEACTBAMH MATEMATHKH:
IIPUEMBI, METO/IbI, (DOPMEL.

15. Hcnonesosanue unpopmayuonnoix mexnonozuii B o6y4eHHH MaTeMaTHKe
y4Yaluxcsl CpeIHeH IIKOJIBL.

16.  Peanusayus npeemcmeennocmu B OOyYeHHH MaTeMaTHKeE yYaluxcs
CTapIIAX KJIacCOB MEXJY IIKOJOH W BYy30M: OCHOBHBIE HAIPABIIEHHS, CIIOCOOHI,
¢ opMmpL.

17. Hemopusa cmanoenenus u paseumusi TEOPHH U METONUKH o0yJeHus
MaTeMaTHKe.

Yacmnaa memoouka obyuenus mamemamuxe

l. Ydyenne o wumcIe B LIKOJBHOM Kypce MaTeMaTHKu. [loHsTHe
uhciaa.MeTojiMKka M3YYeHUs] HaTypalbHBIX W DalMOHANBHBIX 4Hcel. BBeleHue u
H3y4YeHHE NEUCTBUTEIBHBIX YHCEIL.

2. ToxpecrBennble Mpeobpa3OBaHMs, UX PONb M MECTO B IIKOJIBHOM Kypce
MaTeMaTHKH. BUIbl TOXIECTBEHHBIX NpeobpasoBanumii. [Ipobiema (opMupoBanus
BBIYUCITUTEIILHON KyJIbTYPbI HIKOIEHHKOB.

3. YpaBHeHHs W HEPAaBEHCTBA, MX MECTO B Kypce IIKONLHOH aire6pel.
PasnuvHble onpesenenns MOHATUH ypaBHEHWs W HEPABEHCTBA M UX (OPMHPOBAHHE.
Metoauka pemenus 3ajjad Ha COCTaBJICHHE YPaBHEHUI.

4. QyHKOMM W WX pOJNb B TOCTPOGHHM INKOJLHOIO Kypca anreGpsl.
®opmupoBanue TOHATHS QyHKIHH. MeToaudeckas cucTeMa M3yueHHs! (GyHKIH B
Kypce anrebpbl OCHOBHOM MIKoibl. MeTONNKa U3ydYeHHs] TMHEHHOH U KBaJpaTHIHOMN
(yHKITHH.

5. OcHOBHEIE BOIIPOCHI IIPEMOaBaHMs 3JIEMEHTOB MaTEMATHYECKOTO AHAJIN34A B
CTapIIMX KJIaccax CpeJHeH IIKOJIEI.

6. O@ynkuusa. Ilpemen (yHKIHH U HeNpepblBHOCTb. MeTOAMKA H3YdUEHHs
TPUTOHOMETPUYECKUX (GYHKIMH, NOKa3aTelNbHOH ¥ Jiorapudpmuueckoil (yHKIHIL.
ITonsatue obpaTHO# QyHKIHH.

7.  DOnemenThl JUudQEpeHNHANBFHOT0 MW HMHTErpaJbHOTO  HCUYUCIICHHI.
DopMHpOBaHWE  TIOHATHS — TNPOU3BOAHON.  I[IpWMeHeHHME  HPOM3BONHOHW K
MccIe[oBaHui0 QpyHKuuid. PopMUpPOBaHKE TOHATHS HHTerpana. MeToauKa H3yueHuUs
MPUJIOKEHHH ONPeNeTIeHHOI0 HHTerpaa.

8. DIeMEHTBI CTOXaCTHKH H TEOpHH BepoaTHocTeld. OCHOBHEBIE [IE/TH BBEICHUS
B IIKOTBHBIA KypC. JJIEMEHThI KOMOMHATOPHKU. DIIEMEHTHI TEOPHH BEPOATHOCTEIH!
CIly4aiiHble COOBITHS, JOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS, YaCTOTA COOBITHIA.

9. Ob1we BOPOCE METONUKY 00y4YeH s TeOMETPHU B OCHOBHOM IIKOJIE: LIEJIH,
CoZlep)KaHHe U CTPYKTypa Kypca. Pasnuunble IOAXOABI K MOCTPOSHMIO IIKOJILHOIO
Kypca reomerprn. OcOOEHHOCTH METOAMKH 00yUeHuUs reoMeTpHH B yeioBusix ®I'OC
OCHOBHOrO 00111eT0 00pa30BaHHS.

10. Meroanka mpoBeieHUsl MEPBEIX YPOKOB CHCTEMATHYECKOTO Kypca
r€OMETPUH B OCHOBHOH MIKOJie. OCHOBHBIE MTOHSATHS TEOMETPUU U UX CBOHCTBA. PoJib
HarJIIAHOCTH TIPU U3YyYCHHUHM IIEPBBIX Pa3/IesIOB FEOMETPHH.



I1. Meroauka wm3yyeHus QUryp Ha IUIOCKOCTH. MHOTOYTOIBHUKH.
@opMUpOBaHHE MOHATHS MHOTOYTOJBHHKA. MeToaMKka H3y4eHHs YacTHBIX BHIOB
MHOrOyrojabHUKOB.  Tpeyronbuuku. IlpusHaku  paBeHCTBA  TPEYroJLHHUKOB.
Yerpipexyronbuuku. Mx  knmaccuukanus.  [IpaBUIBHBIE — MHOTOYTOJBHHKH.
OxpyxHOCTE W Kpyr. BsamMHOe pacIONOXeHHE OKPY)XHOCTeH, IIpsMOH u
OKPY?’KHOCTH Ha INIOCKOCTH. ['eoMeTpuiecKre MecTa TOUYeK. 3aiaun Ha TIOCTPOCHHE.

12, T'eomerpmyeckwe mpeoOpa3oBaHHs Ha  IUIOCKOCTH.  JIBMIKEHUS:
[EeHTpaIbHas CHMMETPHs, OCeBas CHMMMETPHs, MOBOPOT, MapajlyIeNbHbIM MepeHoc.
ITonobue.

13. KoopmunaTel ¥ BEKTOPEl Ha IUIOCKOCTH. IIpAMOyronpHass CHCTeMa
KOOpIAMHAT, ONEepaluh C BEKTOpaMM, KOOPJHHATBI BEKTOpa, CKAJSIPHOE
POU3BEICHHE BEKTOPOB, YPABHEHU OKPY>KHOCTH U MIPSIMOM.

14. M3smepenme reomeTpuueckux BenuudH. [imHa oTpeska. M3mepeHue
IUIOIIAZIed: ~ MHOIOYIOJNBHMKOB,  Kpyra. IIpoGiieMbl  paBHOBEIMKOCTH WU
PaBHOCOCTABICHHOCTH Ha MJIOCKOCTH.

15. Meronuka mpoBefeHUs] IIEPBBIX YPOKOB crepeomerpur. (OCHOBHBIE
MOHATHUSL CTEPEOMETPHHM M HMX CBOMCTBAa. MeTomuka u3ydeHHs akcuoM. MeTojuka
Jl0Ka3aTeIbCTBa IMMEPBBIX TeopeM. Poiib HArISAHOCTH TPH W3YYEHHH IEPBBIX
pa3znenos crepeoMeTpun. OcOOEHHOCTH METOUKU O0yUEHMs FE€OMETPUHU B yCIOBHAX
@I'OC cpennero o61iero oopa3oBaHusl.

16. Metomuka wu3ydeHWs IapajuUISNIBHOCTH W IEPIEHIUKYIAPHOCTH B
npoctpancTse. Knaccupukanys B3aMHOTO PacIlONIOKEHHUS MPSIMBIX M INIOCKOCTEN B
npoctpaHcTBe. [Ipusnaku mapaleNnbHOCTH M MEPHSHIUKYIAPHOCTH IPSIMBIX U
TJIOCKOCTEH. MeToiuKa M3y4eHHs IMPOCTPAHCTBEHHBIX (UTYP: MHOTOIPAHHMKOB M
(buryp BpaleHms.

17. KoopnwHaTel M BEKTOpEl B MpOCTpaHCTBE. IIpsMOYroJibHAs CHCTEMa
KOOpJIMHAT B TIPOCTPAHCTBE. PaccTosHME MEXy TOUKaMH B IIPOCTpaHCTBe. BekTop B
npoctpancTBe. [JlewicrBus Hajg BekropamMu. KoopawHAThl BekTOpa. Y paBHEHUSI
NPsIMOH, Chepbl U INIOCKOCTH B MPOCTPAHCTBE.

18. Beenenne nousaTuit o6beMa H IUIOMIAAN TOBEPXHOCTH TPOCTPAHCTBEHHOM
Guryper. @opmMyinel o0beMa H IUIOIAJH IOBEPXHOCTEW TIPU3MBI, MHPAMHIEL,
HWIMHApa, KoHyca. Fcrnosb3oBaHHe MOHATHS HMHTErpaia TIPH HM3YyUYEHHH JaHHOH
TEMBI.
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IlpumepHbIe BONMPOCHI K IK3aMeHY

1. OnumruTe TOJE KOMIUIEKCHBIX 4wuceldl. llpuBenuTe anredpandeckyro M
TPUTOHOMETPHUECKYIO (POPMBI 3allMCH KOMIUIEKCHOI'O 4YHCJa M I'E€OMETPHYECKYIO
MHTEPIIPETAIMIO AEHCTBUHA HaJ KOMIUIEKCHBIMH unciaMHu. OOBSACHUTE PpeElIeHHe
YpaBHEHUH B 10JI€ KOMIUIEKCHBIX YHCEIL



2. BBemuTe mNOHATHE MHOTOUYJIEHA OT OJIHOM NEPEMEHHOM Haj IOJeM.
Chopmynupyiite TeopemMy 0 AeleHu: ¢ ocTaTkoM U Teopemy besy. O6pacuute HOJL
MHOTOYJICHOB W anroputMm EBknupa. Chopmynupyite TeopeMy O paslnoKeHHH
MHOI'OYJICHa Ha HETIPUBOJUMBIE MHOXKHTEIH.

3. BBemuTe TMOHSITHE BEKTOPHOTO MpocTpaHcTBa. [IpuBenure INIpuUMeEpbl |
CBOMCTBA BEKTOPHBIX MpocTpaHCTB. ONHIIHTE MOJANPOCTpaHCTBA M (paKTop
npoctpancTBa. OOBsICHUTE H30MOP(U3M BEKTOPHBIX ITPOCTPAHCTB.

4, BBeauTe TOHSATHE CHUCTEMBl JIMHEWHBIX ypaBHeHUH. Onuimmre
paBHOCHJIbHBIE CHCTEMBI M 3JieMeHTapHble NpeobpazoBaHus. OOBICHUTE pelIcHHe
CHUCTEMBl JIMHEHHBIX YpaBHEHUN METOJOM IIOCIENOBATEIBHOTO HCKIIFOYEHHUs
nepeMeHHbIX.

5. BBeguTe MOHATHE ONpPeNeNUTe sl KBaJpaTHOU MaTpHIlsl. ONHUIINTE CBONCTBA
onpeaenuteneid. O0psicHUTe Npasuno Kpamepa A pelleHUsl CUCTEMBI #2-IIMHEHHBIX
ypaBHEHHUH ¢ 7 IepeMeHHBIMU.

6. Omumure pocTele yuciaa. O6bsicHUTEe OECKOHEYHOCTh MHOXKECTBA IIPOCTHIX
guces. ChopMyupyHTe OCHOBHYIO TEOPEMY apH(PMETHKH.

7. OnuinTte AeHCTBUTENBHBIC YUCIA U WX CBoMcTBa. OOBSICHUTE MOCTPOECHUE
MOJIETIH ACUCTBUTEIIBHBIX YHCEIL.

8. OnwmmuTe pa3TUYHBIE MyTH aKCHOMAaTHYEeCKOro IOCTPOEHHS €BKIHA0BOM
reoMeTpud. OOBSICHUTE HEIPOTUBOPEUHNBOCTD, HE3AaBUCUMOCTD U IIOJHOTY CHCTEMBI
akcuoM. Onuinure cucTeMy akcuoM 1wiockoctd JloGaueBckoro. OOBsicHHTE
B3aMMHOE pAacCIIOJIOKEHHE IMPSIMBIX Ha IUIOCKOCTH. IIpuBenuTe HMHTEPIPETALIHIO
CHUCTEMBI aKCHOM.

9. OmnuIuTe BEKTOPHOE MPOCTPAHCTBO, JUHEHHO-3aBUCHUMBIE M JIMHEHHO-
HE3aBUCHMbBIC  COBOKYITHOCTH BEKTOpPOB, 0a3MC BEKTOPHOIO IPOCTPAHCTBA.
OOBsicHHTE JIeHCTBHS C BEKTOpaMH: CIOXKEHHE, BBIYMTAHHE, CKaJPHOE
TIPOU3BEIECHUE.

10. PackpoiiTe CyIIHOCTh METOAA KOOPAMHAT Ha IJIOCKOCTH M B IIPOCTPAHCTBE.
[TpuBeauTe ypaBHeHHE HPSMOHM Ha INIOCKOCTH. ONHUIIKATE B3aUMHOE PACIIOJIOXKEHHE
MPSMBIX Ha TUIOCKOCTH, PAacCTOAHHUE OT TOYKHM OO IPAMOM, Yrojl MeXmy ABYMs
NpSAMBIMH, BEKTOPHOE ¥ CMEIIaHHOe IPOM3BeNeHUs BeKTopoB. OObiACHHTE
BEIUKCJIEHHE TUIOIA/IM TPEYTOJIbHUKA M 00beMa TeTpaspa KOOPAUHATHLIM METOLAOM.

11. OnummTe MOHATHE MHOTOTPAaHHHKA, BBl MHOTOTpaHHHMKOB. BBeaute
MOHSTHE BBEIMYKJIOTO MHororpanauka. CdopMynupyite TeopeMy OHiepa s
MHOT'OTPaHHUKOB.

12. ChopmynupyliTe onpeneneHue peaeia YUCIOBOM MOCIeA0BaTEIBHOCTH U
ero cpoiictsa. Onuimure mocherosarelpbHOCTs Komm, chopMmynupyiTe KpuTepui
Komu cXoQuMOCTH mochienoBaTelbHOCTA. OOBSICHUTE ITOBEJEHHE MOHOTOHHBIX H
OTpaHUYEHHBIX YUCIIOBBIX MTOCIEA0BATEIbHOCTEH.

13. Chopmynupyiite omnpenenenue npepena (pyHKIUH B TOYKE M CBOMCTBA
npezenoB. Onuinure OGECKOHEYHO Maible W OeCKOHEUHO OOJblIMe (YHKIHH, HX
cBoiicTBa. [IpuBeauTe 3aMeyaTeNIbHbIE Pe/ieiibl U OOBICHUTE UX IIPUMEHEHHE.

14. Cohopmynupyiite oInpeieleHUe HENPEepbIBHOCTH (YHKIMH B TOYKE,
BBejuTe MOHATHE TOYKM pas3pbiBa M TNPHBEANTE KiIaccH(PHUKAIMIO TOYEK pa3phblBa.



OOBscHUTE CBOMCTBA (DYHKUMH, HEIIPEPHIBHBIX HA OTPE3KE.

15. ChopmynupyiiTe onpezeneHre Ipou3BoAHON 1 Juddepenrana GyHKIuN
B Touke. ONHIINTE TIEOMETPHUECCKMM W (PU3UYECKUH CMBICIBl IIPOU3BOLHON M
nuddepennmana. [IpuBenure ypaBHEHUE KacaTebHOU K rpaduky
muddepernmpyemoit ¢yukimu.  Copmynupyite HEOOXOIUMOE M JOCTATOYHOE
yciaoBue guddepenippyeMoctd  QyHKOHH B Touke. OOBICHHTE IIpaBUiIa
nihhepEHIUPOBAHIS CYMMBI, TIPOU3BE/ICHHS, YACTHOTO 1 KOMIIO3UIMY (YHKIHHA.

16. Onumwure npousBogHele W auddepeHnHansl  BRICIIUX — MOPSAIKOB.
Cdopmynupyiite Teopembl @epma, Poms, Jlarpamka, Komu. O0wsicHuTe mpaBuia
Jlormuraiist It pacKpwITHs HeompeneneHnocteil. [lpusenure Gopmyny Tednopa u
00BsICHUTE €€ MPUMEHEHHE.

17. OnuiuTe MOHITHE JOKAJIBHOTO dKcTpeMyMa (QyHKIMHU. OOBSICHUTE CXeMy
HCClIeTIoBaHus PYHKIUH HA 9KCTPEMYM C IIOMOIIBIO TPON3BOJHOIMA.

18. BBemure mOHATHSA TMEPBOOOpPA3HOM M HEOIPENENIEHHOIO WHTErpaa.
Onuimre OCHOBHBIE METOJBI MHTETpHpoBaHUs. OMHUIIUTE IOHATHE OIPEIEIECHHOrO
uHterpaia u chopMmynupyiite ero cpoiictBa. [Ipusenure Gopmyny HeroTona-
Jlettbnuna. OnumyTe HeCOOCTBEHHBIE HHTETPAJIBI X UX CBOKCTBA.

19. BeauTe IOHATHE YHCIOBOro psaa u ero cxommmocTd. Cdhopmynupylite
HeOOXOIMMO€e YCIIOBUE CXOAMMOCTH YHCIIOBOTO Psiida Y MIPU3HAKH CXOJUMOCTH PSIOB C
HEOTPULIATENLHBIMKA  uiieHamu: cpaBHeHus, Jlanambepa, Komm, WHTerpajibHBIHA.
Onuimure abCOMOTHO W YCIOBHO CXOJSIIMEcs PsAel M UX cBoiictBa. OObscHUTE
npuMeHeHne mpu3Haka JleHoHuma.

20. Chopmynupyiite onpe/ereHue JaCTHBIX IPOU3BOAHBIX U JuddepeHIpaa.
OnumuTe ImpaBUila HAXOXKICHHS YaCTHBIX IPOM3BOAHBIX M auddepeHIunana.
OODBACHATE CXEMy HWCCIIeIOBaHMs (QYHKUMM JBYX IIEPEMEHHBIX Ha JIOKaJIbHBINA
SKCTPEMYM.

21. Cdopmynupyiite ompejieleHHe KpaTHOTO WHTETpalla M KpUTepUi
uHTErpupyeMocT. Onumure JIBOWHOW M TpoiiHOH wuHTerpansl. OObsAcHHUTE
cBelleHHEe JBOMHOTO W TPOHHOrO HHTErpajloB K IIOBTOPHOMY, 3aMEHY
IepeMEHHBIX B JIBOMHOM M TPOMHOM HHTETpae.

22. Jla¥iTe onpejieneHle KPUBOIMHEHHBIX UHTErPaJiOB IIEPBOTO U BTOPOTO
poia u omuiuTe uX cBoiicTBa. [lpuBeaure dpopmyny I'puna, ycTaHaBIMBAIOIIYIO
CBSI3b KPUBOJMHEHHOTO HHTErpaia ¢ JBOWHBIM HHTEIrPAJIOM.,

23. OnwmimuTe OOBIKHOBEHHBIC AU(P(PEepeHIHAIbHBIE YpPAaBHEHHS II€PBOIO
HOPsIJIKa, YPaBHEHHUS C pa3eNAIoIUMUICs IIepeMEHHBIMY, OJHOPOJHBIE YpPaBHEHUS,
nuHedHble ypaBHeHMs. OOBACHUTE cXeMy HX peleHus. PackpolTe MeTOIUKY
o0yuenus quddepeHIHaNEHBIM YPaBHEHUAM B IPOMMIBHOM MIKOJIE.

24. OnummTe METOJHYecKyro cucteMy «OOydeHue MareMaTuKe», NpeaMer
METOJUKK OOydeHHs MaTeMaTHKe, CBsI3b METOJMKH O0y4eHHS MaTeMaThKe C
APYTHMH Hay4IHBIMH OOJIACTSIMH, METOJIBl METOIUKH 00ydeHHs MateMmaTHke. [laite
XapaKTEpUCTUKY TIpeaMeTHOW obmactw «MartemaTika M HMHGOpPMaTHKa» B
cooTBeTCcTBUH ¢ cojeprkanneM ®I'OC 0CHOBHOTO ¥ CpeJIHEro o0IIero 00pa3oBaHusl.

25. Chopmynupyiite eI U pacKpoHTe cofeprkaHue O0y4YEeHHUsI MATEMaTHKE B
cpendeil mkosie. OnuIIUTe MOHATHE 00pa3oBaHMs, LENM OOpa3soOBaHUSA, BIIHSHUC



mpeiMeTa MaTeMaTHKA Ha 1end o0pa3oBaHHs, TOHSITHE TyMaHW3alLUU U
rYMaHHUTapU3alMH MaTeMaTHYeCKOro oOpa3oBaHHUA, COAEp)KaHME MaTeMaTHU4eCKOro
obpazoBanusi, pehOpMBI CPEHETO MATEMATHIECKOI0 00pa30BaHUsL.

26. OnummmMTe METOIUKY (POPMUPOBAHUS MATeMAaTHUYCCKUX MOHATHH., OObsICHUTE,
YTO Takoe cojiepkaHue W 00beM TOoHsATHs. Kakue CyIecTBYIOT BHJIBI OINpeIeleHHH
nousatui? IlpuBemure npuMepsl.

27. Omnumure MeETOOUKY H3YyUYEHHUsI TeopeM, BHUIBI TeopeM. Packpoiite
CYIIHOCTh METOAUKHA 00ydeHUs TOKa3aTEIBCTBY TEOPEM.

28. Packpotiite posb 3amad B 00ydeHur MaTematrke. OMUIINTE TOHATHE 3aa4H,
KTaCCU(UKAIMIO 3a/1a4, METOJIUKY 00yUeHUS pEIICHUI0 MATEMaTUYECKUX 3a/1ad.

29. OnwmmuTe MeTOABl OOyUEHHs MaTeMaTHhKe: TOHATHE MeToja O0ydeHHs,
KTacCH(PHUKAIMI0O METOJ0B  00ydeHHs, JUJIaKTHUYECKHME CHCTeMbl OOydYeHWs,
TEXHOJIOTHH O0YUIEeHHUSI.

30. OnuiMTe KOHTPOJNb 3HAHWH W YMEHHM ydYalmxcsi Npd oO0ydeHHH
MaTeMaTHKe: THIIbI, IIeJid, (DYHKIHUM KOHTpOJIsI, TpeOOBaHWs K KOHTPOII M €ro
KOMIIOHEHTHI, BUJbI, (POPMBI M CPEJICTBA KOHTPOJIS, CIIOCOOb! OLIEHUBAHMSI, OIIUOKA U
HEJIOUETBHI.

31. Onuiure ypoK MaTeMaTHKH, €ro CTPYKTYpy, OCHOBHEIE TpeboBaHMS K
COBPEMEHHOMY YpOKY, THIIBI YPOKOB, HECTaHIApTHBIE YPOKH MaTeMaTHKH,
OpraHU3alAI0 CaMOCTOSTEIFHOM paboThl ydammxcs Ha ypoke. Packpoiite CyIHOCTb
JeSITETFHOCTHOTO ~ TIOJIXOAla M OCOOCHHOCTH €ro pealu3allid B 0O0ydYeHHH
MaTeMaTHKe.

32. PackpoiiTe cojliepkaHW€ JTUHWHA YPaBHEHHH U HEPABEHCTB B IIKOJHLHOM
Kypce wmaremMaTukd. OnummTe MeTONUKY pelleHHs 3a7ad Ha COCTaBJICHHE
YpaBHEHHH.

33. Packpoiite comepxanue (YHKIIMOHAJIBHOM ITHMHHUM B LIKOJBHOM Kypce
anredpsl. ONHUIITUTE METOJUYECKYIO CXeMy H3ydeHHS (YHKLUHM B Kypce aiaredpsl
OCHOBHOM IIKOJIBI (Ha IpUMepe KOHKPETHOTO BUIa (DYHKIIMH).

34, OnumuTe METOJIMKY BBEIEHHUS MOHATHUSA IIPOM3BOJHON B LIKOJIIBHOM Kypce
anreOpel W HayaJl MaTEeMaTHYECKOTO aHanu3a. PackpoiTe METOOUKY MPUMEHEHHS
IIPOU3BOIHON K HCCIIeOBAHHUIO (GyHKIIHH.

35. OmummTe MeTOAWKY (OPMHPOBAaHHME MOHSTHS WHTErpajia B IIKOIBHOM
Kypce anreOpsl ¥ Hauajg MaTeMaTHUeCKOro aHaiu3a. PackpolTe METONMKY HU3Yy4YEHHUs
MPIJIOKEHHUH OIpEIeJIEHHOrO0 HHTErpala.

36. OnumuTe METOMUKY OOy4YeHHsS I'€OMETPUM B OCHOBHOHM IIKOJE: LIEJH,
COZICp)KaHue, CTPYKTYpy Kypca, pasjiidHble NOAXOIbl K IIOCTPOEHHUIO IIKOJIBHOIO
Kypca reoMeTpuu. PackpoiTe METOMKY IPOBEAECHHUS IIEPBBIX YPOKOB I'€OMETPHH B
OCHOBHOM 11IKOJIe; OCHOBHBIE TTOHATHS T€OMETPHUU U UX CBOMCTBA, POJIb HATIISIHOCTH
IIpH U3YYEHHHU MEPBBIX Pa3/iesIoB FE€OMETPHH.

37. OnuimTe METONUKY H3Y4YeHHUs (Uryp Ha IUIOCKOCTH: (DOPMHUpOBaHUE
MOHSATHS MHOTOYTOJBHUKA, METOJINKY M3YYEHHS] YaCTHBIX BHJIOB MHOIOYI'OJIbHUKOB
(TpeyrojibHUKOB, YEThIPEXYTOJIILHHKOB, MIPaBUIIBHBIX MHOTOYT'OJIbHUKOB).
ChopmynmupyiiTe oOmpeneneHUs] MOHATUH «OKPY)KHOCTB» M «Kkpyr». Onuinmure
B3aHMHOE PAaCIIOI0KEHUE OKPYKHOCTEH, IPSIMON M OKPYXHOCTH Ha IINIOCKOCTH.



38. PackpoiiTe CyIITHOCTh KOOPAWHATHOTO W BEKTOPHOTrO MeTonoB. Onuiute
oTanel (POPMUPOBAHUS KOOPJUHATHOTO M BEKTOPHOI'O METOOB pEIIeHUs 3a1a4d B
IIKOJIEHOM Kypce MaTeMaTUKH.

39. Onuiure METOAUKY NPOBEAEHUS IIEPBBIX YPOKOB CTEPEOMETPUH:
OCHOBHBIE TIOHSITHS CTEPEOMETPUU U KX CBOMCTBA, METOAMKY H3Yy4YCHHUS aKCHOM,
METOJMKY J0Ka3aTelbCTBa IIEPBBIX TEOPEM, POJIb HAIVISIAHOCTHA IIPU HU3YUYESHUH
MIEPBBIX Pa3/IEIOB CTEPEOMETPHH.

40. OnumuTe METOJIMKY U3yUEHHUsI NapaJuIeIbHOCTA U NEPIEHAUKYIISIPHOCTH B
MPOCTPAHCTBRE: KIaCCU(DUKAIMIO B3aUMHOI'O PACIONIOKEHHS IPSIMBIX U IIOCKOCTEH B
MPOCTPAHCTBE, TMPU3HAKU MapalJIeTbHOCTA W MEePHeHIUKYISPHOCTH IPSMBIX H
TIocKocTe.  PackpoiiTe MeTOAMKY HM3yYeHHMs TMPOCTPAHCTBEHHBIX  (uUryp:
MHOT'OTPaHHUKOB U TeJI BPAILIEHHUS.

41. ®opmupoBaHME MOTHBALMM OOYYAIOIIUXCS CpPEeCTBAaMH MAaTEMaTHKHA B
OCHOBHOM 1IKOJIE.

42, ®dopMHupOBaHWE MOTHBAIMM OOYYAIOIIMXCS CpPelCTBAMH MAaTeMaTHKHA B
CpenHEeH LIKOJIE.

43. ®opmupoBanre (HYHKIIHOHATHLHOM IPaMOTHOCTH O0Yy4aroIMXcsl Ha ypOKax
MaTEMaTHKH B IIKOJIE.

44, WaTterpaius anrebpanyeckoro M reoMETPHUYECKOro METOJ0OB B CPEIHEM
MaTeMaTHIeCcKOM 00pa3oBaHKU: IOHSATHE, CIIOCOOBI, (POPMEIL.

45. TlpodeccruonanpHasi OpHeHTAIMST 00yYarOLIUXCsl CPELICTBAMKA MaTEeMaTHKHU:
TIPUEMEI, METO/bI, POPMBI.

46. Vicionp3oBaHue WHMOPMAIIMOHHBIX TEXHOJOTHH B O0Oy4YeHHHM MaTeMaTHKe
yUallMXCsl CPEeHEH IIKOJIBL.

47, Peanuzanusi TMPEEeMCTBEHHOCTH B OOYyYeHMHM MATEMaTHUKE YydallUXCs
CTAPUIMX KJIaCCOB MEXy IIKOJOW W BY30M: OCHOBHBIE HAIpaBIIEHHUs, CIIOCOOBI,
(hopMBI.

48. VIcTopusi CTaHOBIEHMS M pa3BUTHUA TEOPUM U METOJMUKH OO0ydeHUs
MaTeMaTHKe.

Ilpumeuanue:

1.Bo Bpemst 3K3aMeHa C AacIHpaHTAMU TPOBOAMUTCA cobeceqoBaHME IO
JIOTIOJTHUTEJIBHOM MporpaMMe KaHAUAATCKOI0 SK3aMeHa.

2. IIpu mMoAroTOBKe K 9K3aMEHY U OTBETaM IO OMIIETY acMpaHTy HEOOXOIUMO
OPHEHTHPOBAThCSI Ha MpOTrpaMMy KaHAHAaTckoro skizameHa. Ocoboe BHHMaHHE
clieqyeT oOpaTUTh Ha 3HAHHE IUAAKTHYSCKUX EJWHHWI] B OJIOKE 110 TEOpHH H
MeTOJIuKe 00yueHus: MaTeMaTHKe. [laHHOe 3HaHHe aKTyaJUu3UpyeTCs aClUpPaHTOM BO
BpEMsI OTBETA Ha dK3aMeHe B KOHTEKCTE COJICPIKaHUs BCeX BOIPOCOB OMieTa.



