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TlporpamMma BCTYMMTENLHONO MCMBITAHHS [0 HANPaBIEHHIO MOArOTOBKH
44.04.01 [lenaroruueckoe  obpazosanume  (Marucrepckas — mporpamma:
MaremaTiueckoe 0o0pa3osaHue) [pH npueme Ha oOydeHue Mo nporpamme
mMarucTpatypnl paspabotana Ha (akynbTeTe MaTeMaTHKH H MH(MOPMALIMOHHBIX
texuonoruii ®I'BOY BO «Joul'Y» B COOTBETCTBMH CO  CIEAYIOUIHMH

HOPMATHBHBIMH JOKYMEHTaMH!
—  Tlopsinkom npuema Ha ofyuenue no obpasoBaTesbHBIM MPOrpamMMam

BhiclIero o6pa3oBaHns — nporpaMMam bakanaspyara, NporpaMmaM CrieLHalnTeTa,
nporpaMmaM MarucTpaTypbl, YTBEPHICHHbIM MPHKa30M Munobpuayku Poccuu
ot 27.11.2024 Ne 821,

—  OcobenHoctsmMd  npudema Ha  ofyyeHWe B OpraHM3aluy,
ocyliecTBAsIOmUe  06pasoBaTeNbHY0  ACATENbHOCTB, MO MpOrpamMMam
GakanaBpuaTa, MporpamMmam CrHelUWalnTeTa, MporpaMmamM MarucTpatypel H
MporpamMMaM TOATOTOBKM —Hay4HO-NEJArorHyeckux KaapoB B aclMpaHType
(aLbBIOHKTYpE), MpeAycMOTPeHHbIe HacTAMH 7 1 8 cTaThH denepalbHOro 3aKoHa
or 17 derpansa 2023 r. Ne 19-03 «O6 0cobeHHOCTAX MPABOBOrO peryiMpoBaHHA
oTHOWIeHHiT B cepax 06pazoBaHus U HAYKH B CBSA3HM C MPHUHATHEM B Poccuiickyio
®enepaumio  JoHeuxoii  HaponHod  PecryGnnkw, Jlyranckoit  Haponno#
PecryGanku, 3anopoyckoil 061acT, XepcoHckoi obnacth obpa3oBaHHeM B
cocraBe Poccuiickoii Menepauuu HOBbIX CyObekToB — JloHeuKoH HApO/IHOH
Pecriybnuku, Jlyranckoii Haponunod Pecrnybnnkw, 3aropokckoit  obnacT,
XepcoHckoil 061acTi ¥ 0 BHECEHHH H3MEHEHHH B OTIE/LHBIE 3aKOHOAATETLHBIC
akThl Poccuiickoit Menepauuy, yTBEpKACHHBIC NTPUKA3OM MunobpHayku Poccuun
ot 01.03.2023 Ne 231;

—  Tlpasunamu npuema B (enepaibHOe rOCYAapCTBEHHOE O101KeTHOE
obpazoBaTe/ibHOE yupeKIeHHe BBICLLIETO o0Opa3zoBaHus «JloHeukHH
rocylapcTBeHHBIH YHHBEPCUTET» Ha 00yyerue no 00pasoBaTe/bHBIM NpOrpaMManm
BbICLLIEro 06pa3oBaHus — MporpamMmam OakajaBpuaTa, IporpamMmam CreLHanuTeTa,
nporpamMmam Maructpatypsl B 2025 roay;

—  @egepaibHbIM  TOCYAApCTBEHHLIM — 00pa3oBaTelbHLIM  CTAHAAPTOM
BbICLIEro 00pa3oBaHUs — MardcTparypa [0 HanpaBleHHIO TOATOTOBKH 44.04.01
[Nenaroruyeckoe  obpa3oBaHue,  yTBEp)KIACHHBIH  Mpukasom — MuHHCTEpCTBa
o6pazoBanus u Haykd Poccuiickoii denepatny ot 22.02.2018 Ne 126 (¢ u3MeHeHUsIMU

U JIOMOJIHEHHSIMH ),
—  OcHOBHOl 06pa3oBaTebHON MPOrPaMMOR BbICLIETO 00pa3’OBaHHs T10

HarnpasJIeHHUIO MOArOTOBKH 44.04.01 [leparoruueckoe oOpazoBaHue
(Maructepckas nporpamma; MaremaTHdeckoe 06pa3oBaHue).

PaspaboTunk nporpammbl: E.M. Ckada 3asemyiowmil kadeapoit BbiClleHi
MaTeMaTHKH W METONMKH [pernojaBaHis MaTeMaTHKH, JOKTOp MEAaroruieckux
HayK, npogeccop.

IMporpamMma yTBepiieHa Ha 3acedaHWd YueHoro coseta (aKynbTeTa
MaTeMaTHKH M HHdOpMaLHOHHBIX TexHonorui ot 19.12,2024 r., npoTokon No s,

JlekaH ¢axynbTeTa MaTEMaTHKH
¥ MH()OPMALHOHHBIX TEXHOJIOTHH,
A-p (pu3.-mart. HayK, JOLUEHT U.A. Mouceenko
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1. OBIIME ITOJIO’KEHUSA U ITOPAJOK ITPOBEJIEHUA
BCTYIIMTEJIBHOI'O UCIIBITAHUSA

Llenp BCTYNHUTENBHOIO MCHBITAHWS IO HAmpaBieHUIO0 NoArotoBku 44.04.01
[Temarornyeckoe oOpa3zoBanue (Maructepckass mnporpamMma: MaTemMaTHYeCcKOe
oOpa3oBaHHe) MpH MpreMe Ha 00ydeHue Mo IporpaMMe MarucTpaTypbl — BHISIBUTD
YPOBEHb OBJIAJICHHUS abuTypueHTaMu YHUBEpPCAIbHBIMU,
oO1enpodeccuoHabHBIMU U NIPO(deccCuOHaTbHBIMU KOMITIETEHLIUSIMH OaKanaBpa.

3ajaun BCTYNUTENBHOTO WCIBITAHUS:

— BBISIBUTH YPOBEHb 00IIIEH MATEMATHUECKON U MEJaroru4eckoil KyJIbTypbl

a0MTYpPUEHTOB, MOCTYNAIOLIUX B MAarUCTPaTypy;

— ONpENeNuTh CTENEHb BJIAJCHUS TEOpUeH U METOAUKON o0yueHus
MaTeMaTHKe, KOTOpble O00eCleYrBaIOT COJEP)KATEIbHBIH KOMIIOHEHT
MOJIFOTOBKHU BBIIMTYCKHUKA K MPOJIOJDKEHUIO O0YyUEHUSI B MarucTparype 1o
HampasieHuio 44.04.01 Ilemarormdyeckoe obpaszoBanue (Marucrepckas
nporpamma: MatemaTuueckoe oOpa3oBaHue);

— JIMAarHOCTUPOBATH YPOBEHb 3HAHWM MO BceM (yHAaAMEHTAIbHBIM
MaTEMaTUYECKUM JIUCLHUILITMHAM.

K BcTynuTenbHOMY UCIIBITAHUIO 110 HAMPABIICHUIO MOATOTOBKHU 0Ty CKAOTCS

JUIIa, UMEIOLIUE TUIUIOM OakanaBpa, CIeUaaIiucTa Uil MarucTpa.

@opMOIl BCTYNHUTEIBHOIO UCHBITAHMS IS MOCTYHAKOIIUX B MAarucTparypy
ABIIIETCS TMHUCbMEHHOE TECTUPOBAHME, KOTOPOE MPOBOAMTCS OYHO M (MJIIH) C
UCITIOJIb30BAaHUEM JUCTAHIUOHHBIX TEXHOJOTHUH.

[Iporpamma BCTYNHUTEIBHOTIO UCIBITAHKUS B MaruCTpaTypy IO HANPABICHUIO
44.04.01 [lenarornyeckoe  oOpaszoBanue  (Marucrtepckas  mporpamma:
Marematnueckoe 00pa30BaHUE) HHTETPUPYET MporpamMmbl (yHIAMEHTAIbHBIX
MaTEMaTUYECKUX TUCUHUIUIMH «OCHOBBI TUCKPETHOM MAaTeMaTHKW», «Ajredpa u
Teopusi yucemn», «Marematuueckaa joruka», «l'eomerpus», «MaremMaruyeckui
aHaJIU3» U JUCIHUIUIMH IICUXOJIOTU-TIEIarornyecKor HarpaBiIeHHOCTH «Meroauka
o0yueHust maTeMatukey, «llegaroruka», «Ilcuxomnorus.



2. OCHOBHOE COAEPKAHUE ITPOI'PAMMbI
BCTYIIMTEJIBHOI'O UCIIBITAHUSA

Paznen 1. Anredpa u Teopus unces

l. Onemenmvl  MamemMamuyeckou  JIO2UKY,  MeOpuu  MHOIMCECS,
kombunamopuky. TloHsTHe BbICKa3bIBaHMs. BbICKa3bIBaTeNbHas —IepeMEHHasl.
OCHOBHBIE JIOTUYECKHE CBSI3KM W JIOTMUECKHE ONEpalMyd HaJ BbICKA3bIBAHUSMMU.
dopmyIbl alreOpbl BHICKA3bIBAHUMA M X JIOTHUECKHUE BO3MOXKHOCTH. PaBHOCHIIbHBIC
dbopmyiiel. TaBToNIOTMU U IPOTUBOPEUMS. 3aKOHBI JJOTUKH. [IpeaukaTel. ToKaeCTBEHHO
UCTUHHBIE, TOXKIECTBEHHO JIOXKHBbIE Mpeaukarbl. O0NacTb MCTUHHOCTU MPEAUKara.
Jlornueckue omepanmu Haj npeaukaramd. OO0JacTh HCTUHHOCTH  OTPHIIAHUS,
KOHBIOHKIIY, JU3BbIOHKIIMK, WMIUIMKAIIMM, OSKBUBAJICHIMU JIBYX IIPEIMKATOB.
KBaHTOpHBIE Onepanyy Hal NpEAUKaTaMu.

MHuoxecTBo. OTHOLIEHHSI MEXKAY MHOYKECTBAMH, UX CBOWCTBA. Onepa Haj
MHO>XECTBAMH M MX CBOWMCTBA. J[eKapTOBO MpoM3BEACHUE MHOXKECTB. COOTBETCTBUA,
CBOMCTBa cOOTBETCTBUH. Cyneprno3uliys COOTBETCTBUN. DYHKITUH, OTOOpaKEHUSI.

Bbunapnbie otHomeHNs. OTHOLLIEHNE SKBUBAJICHTHOCTU U pa30MEeHNe MHOKECTBA
Ha Kjaccel. PaKTOP-MHOXKECTBO. TeopeMa O CBA3M OTHOLIECHUS JKBUBAJICHTHOCTU U
pa3dueHnsT MHOXKECTBA

PasnuuHbIe BUIBI COSMHEHNH 3JIEMEHTOB U UX KOJIMYECTBA.

2. OcHosnbie aneebpauyeckue cmpykmypol. JlieMeHmbl meopuu 2pynn, Kojiey
u noneu. Yucnogule nos.

Anrebpanyeckue ornepaidy U anreOpbl. bruHapHbIe onepaii U WX CBOMCTBA.
Omnpenenenue, MpUMepsl U MPOCTEHINIME CBOMCTBA rpymi. ['pymnmnsl mpeoOpa3oBaHuit.
[loncranoBku. lloarpynmsl TIpymmmel, CMEKHBIE KIACCHI TPYMIIBI MO MHOATPYIIIE.
Hopwmansable nenurenu. [Ipumepst. Koneunsle rpymnmnsl Mopdu3Mbl HOMyTrpynm, FpyIIL.
OcHOBHBIE TEOpPEMBI 00 U30MOP(PU3MaX MOIYTPYIII, TPYIIIL.

Onpenenenne, npuMepsbl U MPOCTENIINE CBOKWCTBA KoJell 1 nojel. [loakonbua u
uzeansl. Yucnossie Kouibla v nosst. HanMensinee yncinoBoe nose. Mopdusmbl Kosell,
nosieil. OCHOBHBIE TEOPEMBI 00 M30MOP(PU3MAX KOJIEIL, TIOJIEH.

3. Bexmopnvie npocmpancmea. Eexnuooswt npocmpancmea. OnipeneneHue,
NpUMEpbl U TMPOCTEUIIME CBOMCTBA JIMHEMHBIX (BEKTOPHBIX) IPOCTPAHCTB.
ApudmeTrrueckoe M-MEpHOE BEKTOPHOE IMPOCTPAHCTBO HAJ JAHHBIM TOJIEM U €ro
cBoicTBa. JIuHeitHast 3aBUCUMOCTb BEKTOpOB. CBOMCTBA IMHEWHOW 3aBUCUMOCTH, Oa3KC
Y Pa3MEPHOCTh KOHEYHOMEPHOI'O BEKTOPHOTO MpocTpaHcTBa. OnpeneneHue U CBOMCTBA
MOANPOCTPAHCTBA JIMHEHHOTO MpocTpaHcTBa. JIuHelHas 000J0Yka M ee CBOWCTBA.
ba3nc 1 pazMepHOCTb KOHEYHOMEPHBIX JIMHEMHBIX IIPOCTPAHCTB. Martpuiia nepexona ot
ogHoro Oasuca k apyromy. Mzomopdusm iauHEHHBIX TpocTpaHCTB. OmnpenencHue u
CBOICTBa €BKJIMA0BA IpocTpancTBa. M3oMophu3M eBKIUAOBBIX IPOCTPAHCTB.

4. Cucmembol unetinblx ypaeuenu. Mampuywr u onpedenumenu. CACTEMBI
JUHEWHBIX ypaBHEHWH. OJeMeHTapHble NpeoOpa3oBaHUsl YpaBHEHUN CHCTEMBI.
PaBHOCubHBIE cuctembl. Merton I'aycca pelieHust CUCTEM JIMHEHHBIX YpPaBHEHHUU.
OnHOpPOIHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUH, (DyHIaMEHTaJIbHAsI CUCTEMA PEIICHUH.
Ces3p Mexy pemeHussMu HeogHopoaHou CJIY M cOOTBETCTBYIOLIEN OIHOPOIHON
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CJIY. Panr marpuiibl. Paznuynbie criocoObl BRIYUCICHUS paHra MaTtpullbl. Kpurepuii
coBmectHocTu CJIY (Teopema Kponekepa-Kamnemmm). JleficTBusl Haa MaTpuliaMu U UX
cBoiicTBa. OmnpenenuTens KBagpaTHOW MATPUILI M €ro CBOWCTBA. BrrumcieHue
ompeaenuteneid. OOpartHas MaTpula U ee BbrumcieHue. Kpurepuit oOpatumocTH
KBaZpaTHOM marpuupl. Paznuunbie Meronpl pemienuss CJIY ¢ kBaagpaTHOW MaTpuuei
(meron "aycca, MaTpuunbiii Mmetoa, metoa Kpamepa).

5. Jlunetinvie omoopadxcenusn. OnpeneneHne JTUHEHHOTO MPeoOpa3oBaHMUs
(;uHeitHoro  omepatopa). JIuMHeWHbIE omeparopbl KOHEYHOMEPHBIX — JIMHEHHBIX
npoctpaHcTB. Panr m gedekrt, supo u oOpa3 iuHeiHoro oneparopa. CBsizb MEXITY
MaTpHUIaMH JIMHEHHOTO OTepaTopa OTHOCUTEIBHO pa3IMyHbIX 0a3ucoB. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIEC 3HAYCHUS JITMHEHHOTO OIepaTopa.

6. Teopust oenumocmu 6 Konvye yenvix yucen. OOIACTU 1ETOCTHOCTH.
[Ipumeprl. OOpaTMMble W aCCOLIMMPOBAHHBIC SJIEMEHTHI O00JACTU IIEJIOCTHOCTH.
HemumocTs B obnactu nenoctHoctd U ee cBorctBa. HOJl u HOK nByx snemeHTOB
00J1acTH 1IEIOCTHOCTH M MX CcBOMCTBa. EBKIMIOBHI Konblia. Aiaroput™m EBkmmnma s
Beruncnenuss HOJI B eBkimoBom kosblie. OCHOBHAsI TeOpeMa apru(hMETHKH.

7. Teopus cpasuenus. uoghanmoswl ypasnenus. CpaBHESHHS U UX CBOMCTBA.
Oynkuus Jiinepa. Teopemsl Diinepa u Oepma. JIuHeHbIE CpaBHEHUSI U METO/BI UX
pemieHus. JlnopaHTOBbl ypaBHEHHsI 1-0i CTENEHW C JBYMsI HEU3BECTHBIMU U HX
HEJIOYNCITICHHBIE PeleHrs. Apru(MeTHUECKUE TPUIIOKEHUST TEOPUH CPABHEHUIA: BBIBOJT
MIPU3HAKOB JIEJIMMOCTH, OIPE/IENICHUE JUTUHBI TIEpHOo/ia MpH 00pallieHuu 0OBIKHOBEHHOM
JpoOu B AECATUYHYIO.

8. Teopust MHO2OUYIEHO8 OM OOHOU U HECKONIbKUX nepemenHbiX. Muozounenul
HAO YUCTOBbIMU NOTAMU.

MHorowieHs! ot ogHOu nepemeHHon. Kopau muorounena. Teopema besy. Cxema
['opHepa. Pa3noxenne MHOrOWwIeHa MO CTENEHSM JIMHEWHOTO JIByWIEHa. /[enrmocThb
MHorowieHa u ee cpoiictBa. HOJ[, HOK mHOrousieHoB u ux CBOWCTBA. AJTOPUTM
EBkima. MHOTOUIIEHBI HAJT MOJIEM KOMILIEKCHBIX urcell. OCHOBHas TeopeMa aireOphl.
Paznoxenne MHOrOwIeHa HaJ MOJIEM KOMIUIEKCHBIX YHCE Ha JIMHEHHbIE MHOKUTEIH.
Teopema Buera. MHoOrousieHsl Haj IoJeM JEHCTBUTENBHBIX 4Kcell. Hernpusoaynmsie
HaJ1 TIOJIEM JEMCTBUTEIBHBIX YMCEII MHOTOWIEHBL. Pa3iio)keHne MHOTOWIEHA Ha/l TOJIEM
JEUCTBUTENBHBIX YHUCENl HA HEMPUBOJAVMBIEC JIMHEMHBIE MHOMKUTEIM W MHOKUTEIN
BTOPOW CTENEHW C OTPHULATENBHBIM JIUCKPUMUHAHTOM. MHOrO4WIEHbl HAJ TOJIEM
palMOHAJILHBIX 4ucell. TeopeMa O palMOHAIBHBIX KOPHSX MHOTOWICHA C LEIbIMU
ko3 urmentamu. JlocraTouHOE yCIOBHE HEMPUBOIUMOCTH MHOTOWICHA C IEIBIMH
k03¢ GHUIMEHTaMU HaJ KOJBLIOM LENbIX YHceNl (HaJ TMOJeM PAlMOHAIBHBIX YHCEN)
(KpuTepHii DU3EHILTEHA).

[TpocTeie anreOpandeckue pacMpeHys MoJIeH U UX CTpOeHUs. Anrebpandeckre
yrciaa. MuHUMaIbHBIE  MHOrowieH. OCBOOOXKIEHHE OT HWPPALMOHAIBHOCTH B
3HameHarere. [losne anreOpandeckux yuces.

MHOrouneHbl OT HECKOJBKUX IMEPEMEHHBIX. CHMMETpUYECKME MHOTOYJICHBI.
OcHOBHas TeopeMa 0 CHMMETPHYECKUX MHOTOUJICHAX.

9. Ocnognvie uucnogvie cucmemsl. Axcuomsl IleaHo. AxcuoMaTnueckoe
OMPEJICTICHUE CHUCTEMbI HATYPAIBbHBIX YHCEN. [IpUHUMIT MOJTHOM MaTeMaTU4eCKOU
uHAyKIMd. CIOKeHHEe W YMHOXKEHHE Ha MHOXKECTBE HATYPaJbHBIX YHCET U HUX



cBoiicTBa. OTHOLIIEHUE MOPSAAKA HA MHOMKECTBE HATYPAJIbHBIX YUCEI U €TI0 CBOMCTBA.

Anrebpandeckass MOTUBUPOBKA PACIIMPEHUS MHOXKECTBA HATYPAJBHBIX YUCEIL.
[IpyHIMIT MHUHUMaNBHOTO  pacumpeHus.  OnpenenieHue, CyIIECTBOBAaHHE U
€IMHCTBEHHOCTh KOJIbI[A LIEJIbIX Yrcel. JeHCTBUS Ha MHOMXECTBE LIEBIX YUCEN U UX
cBoiicTBa. OTHOILIEHUE MTOPSIKA HA MHOYKECTBE 1EJIbIX YHCEN U €T0 CBOMCTRA.

AnreOpandeckass MOTHBUPOBKA  pACIIMPEHUS  KOJbIIA  IIEIBIX  YHCE.
Onpenenenue, CyIIeCTBOBAHUE W €IMHCTBEHHOCTh TOJS PALMOHAIBHBIX YHCEI.
CBolicTBa NOJIS1 pPALMOHAIBHBIX Urcen. JIeMCTBUS HA MHOKECTBE PAlMOHAIBHBIX YUCEIT
U ux cBoicTBa. OTHOILIEHUE MOPSIKA HA MHOKECTBE PAlMOHAIBHBIX YHMCENT U €ro
CBOWCTBA.

AnreOpanyeckass MOTHUBUPOBKA PACHIMPEHUS TOJIS PALMOHAIBHBIX YHCEII.
DyHIaMEHTAJIBHBIE MOCIIEI0BATENBHOCTH U UX cBoMcTBA. Metoa Kanropa noctpoeHus
noist jaercTBuTenbHBIX umcen. Cedenus Jenekunpa. CpolicTBa cedyeHuil. Meton
JlenexkuHaa TOCTPOCHMS MO JIEHCTBUTENBbHBIX  uucen. (CBoiicTBa — MOJIs
JICUCTBUTENIHBIX 4YHCENl. JIeHCTBUS HA MHOXKECTBE JCHCTBUTENIBHBIX YHCENI HX
cBoricTBa. OTHOIIEHHE TOPSAKA HA MHOXKECTBE ACUCTBUTENILHBIX YMCEI U €0 CBOKCTB.

AnreOpandeckass MOTHUBHPOBKA PACHIMPEHUS TOJS JICHCTBUTEIBHBIX YHCEL.
Onpenenenune, CylmIeCTBOBAHUE W E€AMHCTBEHHOCTh TIOJISI KOMIUIEKCHBIX YHCEIL
CBoiiCcTBa MOJISt KOMILJIEKCHBIX YMCEIL.

AnreOpandeckass M TpUTOHOMETpUYeckass (GOpMbl KOMIDIEKCHOTO 4YHCTIA.
JleiicTBUS HA/ KOMIUIEKCHBIMH YMCIIaMU, 33JJaHHBIMU B TPUTOHOMETPUYECKON (opme
(yMHOXEHHE, JeJIeHHE, BO3BEJCHHE B HaTypalbHyIO creneHb ((popmyna Myagpa),
W3BJICUEHUE KOPHS HATypaJIbHOM CTENEHU U3 KOoMIUieKcHoro yucia). [lepBooOpasHbie
KOpHHU. | 'eomeTpryeckas MHTEpIIpETalrs KOPHs HATYpalbHOW CTETICHU U3 €JIMHULIBI U
13 IIPOU3BOJILHOTO KOMIUIEKCHOTO YHCJIA.

Pazgea 2. I'eomerpus

1. Onemenmul 6eKMOpHOU aneeOpsl. BEKTOPHOE MPOCTPAHCTBO. Y MHOKEHHE
2 u 3 u OOJBILIEro Yuciaa BEKTOPOB, CKAPHOE, BEKTOPHOE, BEKTOPHO-CKAJISIPHOE U
BEKTOPHO-BEKTOPHOE TPOU3BEACHUSI BEKTOPOB. PoIlb, 3HAYMMOCTH BEKTOPOB IIPH
W3yYEHUU TEOMETPUH, B AaKCHOMATUYECKOM MTOCTPOECHUH HAYYHOT'O 3HAHMUSL.

2. Anamumuyeckas ceomempus. MeTon KOOpAMHAT HAa IUIOCKOCTU U B
MIPOCTPAHCTBE. Y PaBHEHHUS, UX TEOMETPUUECKOE UCTOIKOBAHUE. Y PABHEHUS IJIOCKOCTH
U MpsMOM B TPOCTPaHCTBE. B3auMHOE pacnosioK€HHE MPSIMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE. KpUBbIE U TOBEPXHOCTHA BTOPOTO MOPSIKA.

3. Hugdpepenyuanvhas 2eomMempusl. ['eometpust TUTOCKHX u
NPOCTPAHCTBEHHBIX KPHBBIX. COMPOBOXKIAIOMIMN TPEXITPaHHUK KPHUBOM. YpPaBHEHUS
KacaTeJbHOW, IJ1aBHOM HOpMali, OMHOpMAJIM, CHPSMIISIOILEH, CONMPHUKACAIOLICHC U
HOpMaJIbHOM I1ockocTer. Gopmyiiel @pene. KprBr3Ha u KpydeHue KpuBou.

[Toepxnoctu. Ilapamerpuzanums. KacarenpHas IJIOCKOCTP W HOpMaib K
noBepxHocTu. [lepBas kBaaparnynas ¢opma u ee npwiokeHus. (mvHa nuxuil Ha
MOBEPXHOCTH, YIOJI MEXAY JIMHUSIMUA Ha TOBEPXHOCTH, IUIOLIA](b TOBEPXHOCTH.).
Bropast kBampatuunas Qopma mnoBepxHOCTH. KpuBH3HA JIMHMI Ha MOBEPXHOCTH.
KpuBu3Ha nNOBEpXHOCTH. 3aMeyareibHBIE JIMHUM Ha TOBEPXHOCTU. BHYyTpeHHs
reOMETPHUSI IOBEPXHOCTH.

4. Ocnosanuss ~ 2eomempuy.  AKCHOMATUYECKHMT  METOJ  ITOCTPOEHUS
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reomeTpun. TpeOoBaHus K cucreMe akcuom. CucreMsl akcuoM ['mimwOepta, Beiins.
I'eomerpust  JlobGaueBckoro. Mcropuueckas 3HauMMoOCTb. HenmpoTMBOPEUMBOCTH
reometpun JlobGayeBckoro. OOmiee M pa3iMyHOE B TEOPUM NAPAJUICIBHBIX Ha
miockocTsax EBkima, Jlobauesckoro u Prumana.

Pazgen 3. MaTemaTu4yecKuii aHAJIU3

1. Beeoenue ¢ mamemamuyeckuu ananu3z. ITpeqMer MaTeMaTH4eCKOro aHaun3a.
Oynkrpm. Kommnosunust QyHkiwmii. Apudmerndeckue ISUCTBUS HaA (YHKIUSIMHE.
YucnoBble MOCIEN0BATENBHOCTH U UX TIPEE, TOANOCIIEA0BATEIILHOCTH.

EpvncTBeHHOCTE mpenena. Teopema o mpenene MOANOCIENOBATEILHOCTH.
[Ipenen Qynkpm. Apudmernyeckue JEHCTBUS € TOCIENOBAaTEIbHOCTAMU U
byukumsmy, umeroumu  nipenen. Teopema ['eiine. Kputepumit Komm. Ilpenen
cynieprniozuiu ~ pynkuuid. [lpenensHbli  mepexoa B HepaBeHCTBaX. l[lepBblii
3aMeYaTeIIbHbIN NPEIEIL.

beckoHeUuHO Masble IMOCIENOBATENBHOCTH, HMX CBOWCTBA W CPAaBHEHUE.
beckoneuHo OomblliMe MOCIEIOBATEIILHOCTH U WX CBOMCTBA. [Ipenen MOHOTOHHOM
niocnenoBarensHocTH. Yucno e. Teopema bonbiiano-Berepmrpacca.

HenpepbiBHOCTE (pyHKIMIM B TOYKE M Ha MHOXeCTBE. ApudMeTndeckue
orepalyy Haj HenpepbIBHbIMU (pyHKIMsAMU. HerpepbIBHOCTH Cynieprio3uiiny (yHKLUIA.

CroiicTBa (hyHKIIMH, HETIPEPHIBHBIX Ha OTpe3Ke. TeopeMbl O MPOMEKYTOUHBIX
3HAUEHUSIX (DYHKIMHM, O HENPEphIBHOCTU OOpaTHOM (YHKIIMM K MOHOTOHHOH, 00
OIPaHMYEHHOCTH, JOCTW)KEHMH  HAWOOJBIIEr0 W  HAUMEHBIIEr0  3HAYCHUH,
PaBHOMEPHOM HEITPEPHIBHOCTH.

2. Jupgpepenyuanvroe  ucuucienue  @yHkyuu  OOHOU  NEPEMEHHOU.
[IpousBogHas u guddepeHnnan, UX TEOMETPUYECKUA M MEXAHMYECKUH CMBICIL.
HenpepoiBHocTh  muddepenumpyemoid ¢pyHkumu. JuddepeHumpoBanue CIoxHOM,
napaMeTpuuecku 3amaHHoi (QyHkimu. [IpomsBognbie n auddepeHnransl BhICIIAX
MOPAJIKOB. MeXaHMYECKUI CMBICIT BTOPOU ITPOU3BOTHOM.

OcHoBHBIE TEOpeMbl TUPPEPEHIIMATLHOTO HCUYUCICHUS U MX MPUIOKEHHUS.
Teopembr @epma, Jlarpanxka, Komm. IlpaBuna Jlonutana. @opmyna Teidnopa u ee
MPUMEHEHUE K UCCIENIOBAHWIO (DYHKIMM U BBIYMCIEHHIO TpenesioB. VccnemoBanue
GyHKIMHA HAa MOHOTOHHOCTb. DKCTPEMYM, HEOOXOIUMOE M JIOCTATOYHBIE YCIIOBHUS
skcTpemyma. HaxokaeHne HanOOMbIIMX M HAMMEHBIINX 3HaYeHUH QyHKipm. Touku
nepern6a. Haknonnsie acumnrotsl pyHkimu. [Tocrpoenue rpaduka.

OnemeHTapHbIe (YHKIIUH, UX HETIPEPHIBHOCTH U TUPPEPEHIIPYEMOCTb.

Kpugas. CnpsimiisieMocTs HEPEePBIBHO TP PepeHIIPYEMOil KpUBOii 1 popMyia
BBIYMCIICHUS IJIMHBI.

3. Uumeepanvroe ucuucienue @QyHkyuu 0O0HOU nepemenHol. 3anava
BOCCTAaHOBJIEHHS (YHKIMH 10 ee mpom3BoaHou. IlepBooOpasHas (yHKuus,
HEOIIPEICIICHHBI MHTETPAl M €r0 CBOMCTBA. MeEToA MHTErpupoOBaHMs II0 YacTsAM U
METOJ] 3aMEHbl IEPEMEHHOW. MeToabpl HMHTErpUpOBaHUs  PAMOHAIBHBIX U
UPPALMOHATBHBIX (PYHKIHIA.

OnpeneneHHblid UHTErpal. 3a7au, NPUBOAAIIME K IMOHITHUIO OIPENEICHHOTO
unterpaga. Cymmel JlapOy, ux cBoiictBa. Kpurepuili MHTErpUpyeMOCTH (PYHKIIUU.
Knaccel nnterpupyembix (yHkimid. OCHOBHBIE CBOWMCTBA ONPEAIEICHHOIO MHTErpaa.
WNHTerpan ¢ nepeMeHHbIM BEPXHUM IPENETIOM M €ro0 CBOWCTBA — HEMPEPBIBHOCTH U
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muddepeniupyemocts. [lepBas Teopema o cpeaHem. Popmyna Herotona-Jlelonua.
HMHuTerpupoBaHue no 4acTsiM U 3aMEHON IEPEMEHHOM.

HecoOctBennbie wuHTerpansl. OmnpeneneHne HECOOCTBEHHBIX HHTErPajioB.
[Tpu3Haku cpaBHEHMS 111 HHTETPAJIOB OT HEOTPHUIIATENbHBIX (PYHKIMN. AOCOMIOTHAS U
YCJIOBHAs CXOAMMOCTh HECOOCTBEHHBIX UHTEIPAJIOB.

4. Paoer. UucnoBoil psii U €ro 4acTW4Hble CyMMbl. Cxopsmyecs psfbl.
Heobxomumoe ycnoBue cxomumoctu psna. ['apmonmueckuii psin. Kpurepuit Komm.
Kpurepuii cxonumoctu nosioxurensHoro psga. llpusnaku cpaBhenus, JlamamOGepa,
Komm, wHTerpampHblii npusHak MakiopeHa-Komm. 3Hakoudepenyrommecs psapl.
Teopema JleliOHMIIa. AOGCOTIOTHO U YCIIOBHO CXOJSIIIIUECS PSIJIbIL.

OYHKIMOHAIBHBIE TOCHEIOBATENILHOCTH U psaAbl. O0gacTb CXOJUMOCTH.
PaBHOMepHas cxoaumoctb. lIpusHak paBHOMEpHOM cxoauMocTh Benepiurpacca.
CBOMCTBa paBHOMEPHO CXOMAILETOCS PsiZia: HEMPEPHIBHOCTh CYMMBI, HHTETPUPOBAaHHUE
u mudepeHIpoBaHue.

Crenennbie psinpl. Teopema AOens. MuTepBam W paguyC CXOIUMOCTH.
PaBHOMepHas cxomauMocTh, UHTErprpoBanue u nuddepeniuposanue. Psn Teitnopa.
Paznoxxenue saneMeHTapHbIX (PYHKIHIA B CTETIEHHON PSJI.

Psinpr @ypre no Tpuronomerpudeckoit cucrteme Gpyukimii. Teopema Jlummmiia.
Paznoxxenue Kycouno-riaakoi Gynkiwmu B psia ypoe. Teopema Deitepa. HepaBeHCTBO
beccens u pasenctso [Tapceass.

S. Q@yuxyuu Heckonbkux nepemenHvlx. OyHKINNA HECKOIBKUX MEPEMEHHBIX,
IIPEIEN U HENTPEPBIBHOCTD.

YactHple mnpou3BoAHble M auddepeHuran, HX TeOMETPUYECKUHA CMBICIH.
Heobxomumoe u  nocrarouHoe ycnoBus auddepenumpyemoctu. KacarensHas
iockocTh.  JnddepenuupoBanve cioxxkHod (yHkMUA. VHBapHaHTHOCTH (POPMBI
nepBoro muddepenipana. Yactaeie mnpousBomHble U AuddepeHIransl  BBICIIAX
nopsinkoB.  @opmyna Teiinmopa. be3ycioBHBI  3KCTpeMyM, HEOOXOIUMOE H
JIOCTaTOYHBIE YCIIOBHUS. Y CIIOBHBIN dKCTpeMyM. Teopema Jlarpanxa.

NuTerpanbHoe ncurcienue GyHKIM HECKOJIBKUX TIepeMeHHbIX. M3MeprMbIe o
Kopmany mHOxkecTBa M uX cCBoWcTBa. OrpeneneHue KpaTHOrO HHTErpajia 1o
napajuieNieluIeny MU >KOPJIaHOBY MHOXKECTBY, €ro BBIYMCICHHE CBEACHUEM K
MOBTOpHOMY (Teopema DyOuHm).

[IpuioskeHue OMpeneNeHHOro HHTErpana. BblUMCIeHHE IUIOMANEH IIOCKUX
(uryp B I€KapTOBBIX U MOJIIPHBIX KOOpAMHATaX. BerauciieHre 00beMOB TN BpalllCHUs!.
[Tpunmun  KaBanmsepu. Berawcnenne amuabl minankoi mayru. Junddepenmman mayru.
JIBOitHOI MHTETpa B MOJSIPHBIX KOOpAWHATAX. TpoWHON HHTErpai B chepudeckon u
LWIMHAPUYECKON CUCTEMAaX KOOPIMHAT.

KpuBosmHeHble HHTErpalibl IEPBOIO M BTOPOTO PoJa IO INIAAKOW KPUBOU U
dopmynbl ux Berurcienus. @opmyna ['puna-OcTporpaackoro u e€ ciaeacTBUsL

6.  uggepenyuanvnovle  ypasHeHus. 3anauu, TIPUBOISIIINE K
muddepeHnanbHbIM ypaBHeHUsIM. OCHOBHBIE THITHI UG GepeHIIUATbHBIX YPaBHEHUN
NepBoro nopsiaka. Teopema CylniecTBOBaHUS U €AMHCTBEHHOCTH PELICHUSI YPAaBHEHMS
MIEPBOTO MOPSAIKA.

HuddepeHumanpple  ypaBHEHMS  BBICIIMX  TOPSAKOB.  YPaBHEHMS,
JIOIyCKAlOIIMe TOHWKEHHUE Tmopsaaka. CBeneHWe YpaBHEHHs M-0ro MOpsaKa K
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HOPMAJIbHOW CUCTEME YPABHEHUM.

Jlunelinpie ypaBHeHMs. IIpOCTpaHCTBO pelIeHW OIHOPOMHOIO JMHEWHOIO
ypaBHEHHS n-TO mopsaka. DyHIaMEHTAIbHBIE CUCTEMbl PEIICHUH, O0Ilee peIIcHHE,
BpoHckuaH. @opmyna SAxkoou-OcTporpaackoro.

HeonHoponHoe nmHEiHOE ypaBHEHHME, CTPYKTypa OOIIero pemieHus. Metoj
Bapualid IOCTOSHHBIX PELIEHHS JIMHEMHBIX YPABHEHUM C  MOCTOSHHBIMU
ko3 purmerTamm.

Pa3nea 4. Teopusi 1 MeTOAMKA 00yUEeHUSA MATEMATHKE

1. IIpeomem meopuu u MemoOUKU MamemMamuyeckoeo o0paz08aHus.
[Ipeamer meronuku 0o0y4eHHUs MaTEMATHKE, CBSI3b METOAMKUA O0yUYEHHS MATEMATHKH C
JPYTUMH HayKaMH, 1IeJT1 1 OCHOBHOE COZIepKaHre 0Oy4YeHUs] MaTEMaTHKE B IIIKOJIE.

2. Mamemamuueckoe obpazoeanue 6 cospemennoli uikone. COBpEMEHHOE
COCTOSIHME ILIKOJIBHOTO MAaTEMaTH4eCKOro OOpa3OBaHUS: poib MaAmeMamuiecKo2o
00pazosanus 6 COBPEMEHHBIX 00pa30BaTEIbHBIX CHCTEMaX; OCHOBHbBIE HAIpaBICHUS
OOHOBJICHHSI ~ IIKOJBHOTO  MaTeMaTW4ecKoro  obOpa3oBaHusi  (FymMaHU3aLus,
ryMaHUTapu3alys, ypoBHeBas U npoduibHas quddepeHnmanys, MHTerpaiys u ap.) u
U3MEHEHHEe ero Ieneid (oT oOyyarolMX, BOCIUTATENFHBIX M Pa3BUBAIOLIMX K

MPOTHOCTHYECKUM, MHUPOBO33PEHUECKIM, JMYHOCTHO-OPUEHTUPOBAHHBIM,
KOMITETEHTHOCTHBIM).
3. Ilpoyecc oOyuenuss mamemamure KaKk 0OUH U3 8UO08 0OPA3Z0BAMENLHOO

npoyecca. OCHOBHBIE dTalbl Tpoliecca 0OydeHHs: MaTeMaThke. [ [pUHIMTIBI THIaKTHKHA
B COBPEMEHHOM MaTeMaTHIeCKOM 00pa30BaHUM.

OcHoguvle  Memoobl,  UCNOTb3YVeMble 8  WKOIbHOM — MAmMeMamuyecKom
obpazosanuu. TIpobneMa METOIOB Ha COBPEMEHHOM JTalle Pa3BUTHSA IIKOJIBHOTO
MaTematudyeckoro obOpazoBanus. Knaccudukarmmm meronoB. Hayuwvie memoowt 6
o0yueHuu mamemamuxe: aHaJIU3 U CUHTE3, CPAaBHEHHE W aHAJOIHs, O0OOIIeHUE,
a0CTparupoBaHue W KOHKpeTu3auus. Mamemamuueckue memoovl U MemoOuKa ux
UCNOIb306aHUsT B OOYYCHMH MaTeMaThKe, OCOOCHHOCTH WCIOJb30BAaHUA METO/a
MaTeMaTU4eCKOT0 MOJICIUPOBAHKS B IIKOJIBHOM Kypce€ MaTeMaTuku. Memoosl
00yueHUsi 8 WIKONbHOM Kypce MameMamuKu. METOIbl OpraHu3alu (CIOBECHBIE,
HADJIHBIE W TIPAKTUYECKUE), CTUMYJIHMPOBaHUS W KOHTpossi. Cpedcmea obyuenus
mamemamuxe. Knaccudukarys cpeicTB 00ydeHUs] MaTeMaTHKE, TICUYaTHBIC, HATJISITHBIC
U TEXHUYECKHE cpencTBa oOyueHus mateMatwke. [[udpoBmzaius MareMaTndeckoro
oOpa3oBaHusl.

4.  Memoouka  u3yueHUss  OCHOBHbIX  KOMNOHEHMO8  COOEPIHCAHUS
mamemamuyeckoeo oopazosanus. Crenupudeckre 0COOEHHOCTH MaTEeMAaTUKH Kak
HayKkd. MaTeMaTH4ecKue TeOPHHU, X CTPYKTypa, OCHOBHBIE MaTeMaTHYECKUE OOBEKTHI.

Mamemamuyeckue nousimusi u Memoouka ux goopmuposanus. MaremaTuueckoe
MOHATHE, ero o0veM U coaepkanue. OmpeneneHWe TMOHATHS; TPeOOBaHHUSA K
omnpeseneHno. Metoauka (popMUpOBaHNS MATEMATUICCKUX TIOHSTHA: MHTYKTUBHBIN 1
JIeTyKTUBHBIA METOIbI (DOPMUPOBAHUS MATEMATHUECKIX TTOHATHI, OCHOBHBIE ATAITbI UX
dbopmupoBaHUs, ydeOHbIE JCHCTBHUS, CBS3aHHBIE C (HOPMUPOBAHMEM TIOHSTHS
(TpoBeIeHNE 1101 TIOHSTHE, BHIBEICHHS CIICACTBUN U3 (DaKkTa CyIeCTBOBAHUSI TOHSATHS,
KJIacCU(UKAINS TIOHSTHIA).

Mamemamuueckue npeonodcenuss u ux O0OKA3amenbcmeda B MIKOIBHOM Kypce
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MaTeMaTuku. Teopemvl U aKCUOMbL KAK GUObL MAMEMAmuyeckux npeosioHCeHUl.
Jlocuueckoe cmpoenue MatemMatndeckux Teopuid. CBsi3b aKCUOM U TEOPEM. AKCHOMBI,
TpeOOBaHMS K CHCTEME aKCHOM IIKOJIBHOTO Kypca MaTeMAaTHKH, METOANKA W3yUCHHUS
akcuoM. TeopeMbl, CTPYKTypa TEOpPEM; BUJIbI TeOpeM. MeToauKa U3y4eHUs: TEOPEMBL.
JlokazaTenbCTBO TEOpEM: MOHSATHE J0Ka3aTeNbCTBA, CTPYKTYpa T0Ka3aTeNIbCTBA, BUIbI
JIOKa3aTeNbCTB. MeTtonnka o0y4deHrsT pa3IMuHbIM BUAaM J0KazaTelbcTBa. OCHOBHBIC
ATarnbl METOJMKH O0YYEHHS JOKA3aTeILCTBY TEOPEM B IIKOJILHOM Kypce MaTeMaTHKH:
MPONENICBTUKA, MOTHBAIMS ~ JIOKA3aTelIbCTBA, METOJAMKA OOYyYEHHS  TOUCKY
JI0Ka3aTeabCTBa, METo/MKa o(opMiieHHs JoKa3areibcTB. [IpumeHeHne TteopeM mpu
JI0Ka3aTeIbCTBE APYTUX YTBEPXKIICHUH 1 pEIICHUH 3a7ay.

3adauu 6 wikonvHom Kypce mamemamuxu. Ponb n QyHKIMY 3371324 B 00y4eHUH
MareMatuke. [loHATHE IIKOJIBHOM MaTEMaTWYeCKOM 3a7aud, €€ CTPyKTypa.
Knaccuduxarmu 3aiad mkoapHOM MaTeMaTuky. OO0I11ast METOIUKa O0YUYECHHS PEIICHUIO
3a7a4: paboTa C YCIOBHEM, INOHUCK pelleHHs, O(OpMIICHHE, aHAIU3 IOIYyYEHHOIO
pelLeHUs..

5. Cmpykmypa u cooepaircanue WKOIbHO20 MAmemMamuiecko2o 00pa308aHus.
Obpazosamenvhvie  npocpammvl  nO  Mamemamuke.  Pa3nuuHblE  BapUaHTHI
00pa3oBaTeNbHBIX IPOrpaMM IO MareMaTHKe: 0a30Bas, YrIyOJIEHHOro OOyd4eHwus,
TMMHA3UYECKas, JIMIEHCKAs, KOMIICHCUPYIOLIEr0 OOy4YeHUs, WHIUBUAYAIbHOIO
oOyueHus, mnporpamma sl Kojuiepked W aAp. CTaHmapThl MaTeMaTHYECKOTrO
oOpazoBanus. ba3ucHbI yueOHBIHN IJIaH 110 MaTeMaTUKe, y4eOHbIE TPOrPaMMBbI.

CooeporcamenvHo-wemooudecKue — JUHUU — WKOJIbHO20 — MAmMemMamuyecko2o
obpasosanus:;  TOHSATHE O  COJAEPIKATEILHO-METOIMYECKOW  JIMHUM,  oOuias
XapaKTepUCTUKA  COAEPIKATEIbHO-METOJMYECKUX  JIMHUM  IIKOJILHOTO  Kypca
MaTeMaThKH, LeJenojlaraHie TpU  OpraHW3allid  M3Y4YeHUs  COJAEp)KaTesbHO-
METOINYECKUX JIMHUMN.

Ocnosnble wiKkonvbhble mamemamuyeckue Kypcvl. KpaTkas XapakTepucTHKa
KypCOB MAaTEMaTHKH, ajareOpbl, TEOMETpWH, anreOphl W Havajl MaTeMaTHYeCKOTO
anaimm3a. [Ipobrempl yueOHUKOB TI0O OCHOBHBIM IITKOJILHBIM MAaTEMAaTHUECKUM KypCaM:
TpeOOBaHWA K COBPEMEHHBIM Y4YeOHMKAM MAaTeMaTHKH, pa3HOOOpasue y4ueOHUKOB
MaTeMaTUKH, BBHIOOp yueOHWKA y4duTelleM MaTeMaTHKu. KpaTkas XapakTepucThka
OCHOBHBIX IITKOJIbHBIX YU€OHUKOB MAaTEMATHKH.

Temovr wxonvrnoco kypca mamemamuku. Ilonstne Tembl. CTpyKTypa TEMBI.
Jloruko-maremarnueckud  aHaauM3  TeMbl.  METOOMYECKUM  aHAIW3  TEMBL
[enenonaranue. Meronuueckas pa3paboTKa TEMBI.

6. OcnosHble  popmbl  opeanuzayuu  0Oy4eHus: mamemamure. Ypok
mamemamuxu. TpeOoBaHHE K COBPEMEHHOMY YpOKy marematuku. Knaccubuxarms
ypokoB MaTteMaThku. CTpyKTypa ypoKOB MaTeMaTHKH. CrucTemMa MOArOTOBKH YUUTEIS K
ypoKaM MaTeMaTuKy. AHAJIN3 YpOKa.

Hnnosayuonnvie  gopmer  obyuenus mamemamuxe. 1lIkonpHbE JEKIHH,
CEMUHAPCKUE, IPAKTUYECKUE U JTA00PATOPHBIE 3aHSTHS, SKCKYpcun. CaMoCTosITebHAS
pabota oOyuaronmxcs. B3auMocBs3bp ypoka MaTeMaTHKH ¢ JIpyrumu  (GopMamu
OpraHuzaliy 0Oy4eHHs MaTeMaTHKe.

Iledacocuueckue mexnonocuu o0ydeHHss MmareMarvke. (OCHOBHBIE IOHSTHS.
Crpykrypa.  Knaccupukammst  TeXHOJIOTMHA MO Pa3iUYHBIM  TIPU3HAKAM.
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IIpoexTupoBaHre ¥ KOHCTPYUPOBAHUE IIEAATOTMUECKUX TEXHOJIOTUH.
Ponb M 0COOEHHOCTH TEXHOJOTMUYECKOTO IOCTPOEHMs mpolecca 00ydeHHs
MaTeMaTHKe B CUCTEME JIMYHOCTHO-OPHEHTUPOBAHHOTO 0OPa30BaHUSL.
[lenarornyeckue TEXHOIOTHH B CUCTEME Pa3BUBAIOLIETO OOyUESHHUS U IIPUHIHIIBI
UX KOHCTpyHpoBaHusi. IHHOpMaIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHU B IPOLIECCEe
y4eOHOM JeATeTbHOCTH 10 MaTEMAaTHKe.
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3. LIKAJIA OHEHUBAHHMWA 1 MUHUMAJIBHOE KOJIMYECTBO
BAJJIOB, IIOATBEPKJAIOHIEE YCHHEIITHOCTDb MTPOXOXIEHUA
BCTYIIMTEJIBHOI'O UCIIBITAHUSA

Ucnbitanme mnpoBogutcs B (opMe NHMCHMEHHOTO TeCTUpOBaHuUs. buer
cofiepkut 10 TeCTOBBIX 3aJJaHUI 3aKPBITOIO U OTKPHITOIO TUIOB, MOJATOTOBJICHHBIX B
COOTBETCTBUM C MPOrpaMMOi BCTYNUTEIILHOTO MCHBITAHUSI B MarucTparypy.
[Tpo10IKUTENIEHOCTH MMCEMEHHOTO SK3aMeHa — JBa akajieMrudeckux yaca (90 MuHyT).
OTtcuer BpeMEHM HAYMHACTCS TOCIIE 3aIllOJIHEHUS TUTYJIBHOTO JUCTa OTBETOB. [Ipu
BBITIOJTHEHUM 3aJ[aHUil aOWUTypHUEHTaM 3allpellaeTcsl MOoJIb30BaThCs YYEOHHKAMH U
CpeJICTBaMU CBsI3U. Pa3peiiiaercst HCoib30BaTh HEMPOTPAMMHUPYEMBIE KATbKYJISITOPHI.
B xaxxgom Ousiere coueraeTcsi MaTepuall TEOPETUIECKOTO U MPUKIIAAHOTO XapaKTepa C
3aJjayaMH, TPU3BAHHBIMU  BBISIBUTH ~ yMEHHE  aOUTypHEHTa  HCIOJIb30BaTh
KaTerOpHaJIbHBIM armapar, METOAbl JAHHOTO HaIpaBJICHHUS IOJATOTOBKHM, a TaKKe
OCYILECTBJISITh COOTBETCTBYIOIIUE PACUCTHI.

3a Kaxjoe MpaBWIHHO BBINOJHEHHOE 3ajaHue Haumcisiercs 10 Gamios.
MakcuManbHOe KoandecTBo 0annoB — 100 6ayuios.

CooTHONIEHNE HAIMOHAIBHOM M  €BPONEHCKON  OIEHOYHBIX KA
MIPEACTaBIICHO B CIEAYyIOIEH TabuIe:

OrneHka mo HalfMoOHaJIbHON Cymma 6ayutoB 1o 100-6amibHOM
IIIKaJIE IIIKAJIE
OTanyHO 90-100
Xopo1io 75-89
Y 10BJIETBOPUTEIIHHO 60-74
HeynoBneTBopuTenbpHO 0-59

MuHUMaNbHOE  KOJMYECTBO 0OauioB, MOATBEPXKIAIOIIEE YCIEIIHOCTh
MPOXO0KJIEHUS BCTYNUTEIBLHOTO UCTIBITaHMs, — 60 OaioB.

Bce oTBeThl AOKHBI BHOCUTHCS B JIMCTHI MUCbMEHHOW padoThl. Jlomyckaercs
UCMOJIb30BAHME TOJBKO IIAPUKOBOM PYUYKH C MAcTod cuHero 1Bera. O0si3aTesbHO
bukcupyeTcs HOMEp BapHaHTa Ha IEPBOM JIMUCTE MUChbMEHHOM paboThl. Hukakue
JIMIIIHUE TOMETKH Ha JIMCTE MUCbMEHHOUN paboThl HE AOIMTYCKAIOTCA.
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4. OBPA3EIl DK3AMEHAIIMOHHOI'O BUIETA

YTBEPX/IEHO:

Ha 3aCEaHUH Y YEHOI'O COBETa

(baxynpTeTa MaTEMaTHKH U

MH(POPMALIMOHHBIX TEXHOIOTUH

IPOTOKOJ Ne oT L.

[Ipencenarens YueHoro coBera
H. A. Mouceenko

denepanbHOE rocy1apCcTBEHHOE O10/KETHOE 00pa30BaTEeIbHOE
yupeJIeHUe BhICIIEro 00pa3oBaHUs
«JloHen Kl roCcy 1apCTBEHHbIN YHUBEPCUTET)
DakyJbTeT MATEMATUKHA U MH(OPMAIMOHHBIX TEXHOJIOT U

BerynutensHoe ucnbITaHue Mo HAIPAaBJICHUIO MTOATOTOBKU
OO6pa3oBarenbHasi IporpaMmMa Marucrparypa
dopma 00yueHus OYHasl, 3a09Has
Hamnpasnenus noarorosku 44.04.01 Ilenarornyeckoe oOpa3oBaHHe
(Marucrepckas mporpamMma: MaremaTu4eckoe
o0Opa3oBaHue)
Buaer Ne_

I. TecroBble 3a1aHUs 3aKPBITOrO TUIIA
1. Ykaxure, yeMy paBeH ONpPeACIIUTENb

O a12 a13

A=10 ay, a,

0 a,,a;
A b B I
A =ayay; —as,a,, A=1 A=0 A=a,ay —a;a,,

2. YKakuTe, 4eMy paBHa IIPOEKIHs BEKTOpa & Ha oCh BekTopa b ,
ecn a =(3; 4;-5), b=(-1;-2;-3).
A b B

44 1) -3 3

—
I\

3. YkaxwuTe, ueMy paBeH YIJI0BOH KOd(PPHUIIMEHT IPsIMOiA, KOTOpasi IPOXOIUT Yepe3
TOYKH A (2; 5) uB (3,-2) .
A

B I

1
-7 -
7

7

b
1
7

4. Ycranosure Bua onpenenenus «Ecnu u3 npousBonbHOi Touku M pebpa AB
JBYTPAaHHOTO yIJIa IPOBEIEM Ha KaX10M IpaHy M0 NEePNEeHIUKYJISpY K pedpy, To 00pa30BaHHBIH
umu yroia CME Ha3piBaeTcs TMHEHHBIM YIVIOM IBYIPAHHOTO YIJIa».
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A b B r
POJI0-BHIOBOE KOHCTPYKTHBHOE YCIIOBHOE JECKPUNTUBHOE
COTJIallICHUE

5. Onpenenure B kakoii hopme chopmynupoBana TeopeMa « CTOPOHBI TPEYTroJIbHUKA
POTNOPIMOHAIFHBI CHHYCAaM TIPOTHBOJICKAIINX YTIIOBY

A b B r
KaTEropu4ecKon pa3aenuTeNbHON MMIUTMKaTUBHON 3HAKOBO-
CHMBOJIBHOM

6. IIpsimoe yTBepkaeHne «B paBHOOEIPEHHOM TPEYTrOJbHUKE YIJIbl IPU OCHOBAHUU
PaBHBD). YKaXKUTE BUJ CIEAYIOIIErO YTBEPKACHUS «ECIN TPEeyroJIbHUK HE SBISAETCS
aBHOOEIPEHHBIM, TO €r0 YIJIbl IPU OCHOBAHUHU HE PABHBD.

A b B r
oOpaTHOE MIPOTHBOIOJIOKHOE obpaTtHoe MIPOTHBOIOJI0KHOE
HPOTHUBOIIOJI0KHOMY o0paTHOMY

7. YKkaxure 9JICMCHTDI, XapaKTCPHLIC IJId 3Talld BBEACHUSA MATCMATUYCCKOT'O MOHATHA

A b B r
(dbopMyIIUpOBKa oTpaboTKa ACHCTBHIA, | BKIIFOUCHUE MOHATUS | aKTyaTH3aIus
ONpeAeIICHUs, BXOJISIILIUX B COCTaB | B CUCTEMY 3HAHUM 3HAHUU U YMEHUH,
OBJIaACHUC €TI0 OBJIaACHUSA ITOHATUEM H€O6XO,Z[I/IMI>IX JJIA
coJiep>KaHueM CO3HATEJIbHOTO

YCBOCHUS TOHATUSA

II. TecToBbIe 3aaHUs OTKPBITOTO THUIIA

3

8. Hatinure npou3Bojnyto GpyHkuuu y =4C0S2x B TOUKE X, = —Z .

9. HaiiTu paHr MaTpuiis!
-3 2 0 1 4

-1 5 2 3 5
6 -12 3 -7 -8
-3 7 9 4 15

10. Jlana nmupamua ¢ Bepmmmaamu B Toukax A(1; 2; 3), B(-2; 4; 1), C(7; 6; 3),
D (4; -3; -1). Haiitu 06beM TUpaMuU/IbI.

[Ipencenarenb nprueMHON KOMUCCHUH C.B. becnanoBa

[Ipencenarens 3xK3aMEHAIITMOHHON KOMUCCUU
lNon moctymnenus 2025
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4. Epycanumckuii SI.M. [luckpetnast matematuka / .M. Epycamumckuii. —
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5. Unbun B.A. Jluneiinas anrebpa / B.A. Unbun, O.1". [To3usak. — Mockga :
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6. Kocrpukun A.U. Beenenue B anredpy / A.M. Koctpukun. — Mocksa :
Hayxa, 1977.

7. Kypomr A.I'. Kypc Boicureit anredpst / A.I'. Kypom. — Mocksa : Hayxka.
1973.

8. I[Ipockypsixos W.B. CO0. 3amau 1o JuHeWHoON  anrebpe /
. B. IIpockypsixkoB. — Mocksa : Hayka, 1966.

Pazoen 2. Mamemamuueckuii ananu3

9. Apxumnos I'.B. Jlekuuu no marematudeckomy ananuzy / [.B. Apxumnos,
B.A. CapoBunuuii, B.H. Uy6apunos — MockBsa : Beicias mikosna, 1999.

10. Unenu B.A. Marematnueckuii ananmus / B.A. Uineun, B.A. CagoBHnumii,
b.X. CennoB. — Mocksa : Hayka, 1979.

11. Kyapssues JI.JI. Kypc marematnueckoro ananuza / JI.JI. KyapsBies. —
Mocksa : Hayka. T.1, 1985; T.2, 1987; T.3, 1988.

12. Kynpssues JI.JI. C6. 3amau mo marematudeckoMmy anamuzy. T1.1,2,3 /
JLI.Kynpssues. — Mocksa : DUIMATIIUT, 2003.

13. Tep-KpuxopoB A.M. Kypc maremarmueckoro anamm3a / A.M.Tep-
Kpukopos, M.J. Illabynun. — Mocksa : 3n-8o MOTH, 2000.

14. ®uxtenronsny ['M. Kypc auddepeHnnansHOro W HMHTErpajbHOTO
ucuncnenns. T.1,2,3 / I''M. ®uxrtenronsi. — Mocksa : Hayka, 1970.

Paszoen 3. I'eomempus

15. Aranacsan JI.C. ['eomerpus: yued. nocobue st ctyd. ¢husz.-mat. Qax.
nen. uH-toB. — Y.1. / JI.C. AranacsH, B.T. ba3ssuieB. — Mockga : IIpocBernienue,
1986.

16. Atanacsu JI.C. I'eomerpust: yue0. mocobue mist cTya. ¢us.-mar. ¢ax.
nen. ua-toB. Y. 2 / JI.C. Aranacsan, B.T. ba3euieB. — Mocksa : IIpocsenienue,
1987.

17. baknemumes /[.B. Kypc aHanuTH4eckoM TreoOMETpUM W JIMHEWHOU
anre6psl: yueb. nis By3oB / JI.B. baknemumies. — Mocksa : ®uszmatiut, 2007.

18. Ebumo H.B. Bricmias reomerpus / H.B. Edbumon. — 7-¢ uzg. —
MockBa : DU3MATIINUT, 2004.

19. Tloropenos A.B. Jluddepennmansuas reometpusi / A.B. IloropenoB. —
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Mockga : Hayka, 2005. — 176 c.

Pazoen 4. Teopusi u memoouxa obyueHus mamemamuxe

20. Jamuarep B.A. Metoauka o0ydenust maremaruke. OOyueHue ydaumxcs
JI0Ka3aTeNbCTBY TEOpEM : yueObHoe nmocodue 1is By3oB / B.A. Jlanunrep. — 2-e us .,
uctp. u gon. — Mocksa : M3n-o FOpaiit, 2020. — 338 c.

21. [amuarep B.A.  Metonuka oOyuenus MartemaTtuke. [louckoBo-
UCCJIeIOBATENbCKAs JEATEIBHOCTh yUaluxcsl : y4eOHoe mocobwe mjis BYy30B /
B.A. Janunrep. — 2-e u3a., uctp. u gon. — Mocksa : 3a-Bo FOpaiit, 2020. — 460 c.

22. ManBenoB C.I'. KoHCTpyHpoBaHME COBPEMEHHOIO ypOKa MaT€MaTHKH.
Knura nns yaurens / C.I'. ManBenos. — 2-e uzzl. — Mocksa : [Ipocsemenue, 2005. —
156 c.

23. Metoauka mpenojiaBaHus MaTeMaTUKu B cpeaHed mkose: OOmas
Metoauka / B.A. OranecsH, FO.M. Komnsarun, I'.JI. Jlykankun u ap. — Mocksa :
[Tpoceemenne, 1980. — 368 c.

24. Metoauka MpernojaBaHus MaTeMaTHKH B cpeaHed 1mkone. OOmas
METO/MKA : y4eb. mocobue Njisi CTyJACHTOB IeJ. UHCTUTYTOB 10 ¢u3.-Mart. crelr /
A4l bnox, E.C. Kanun, H.I'. Ku-nuna u ap.; coct. P.C. Uepkacosn, A.A. Crossip. —
Mockaga : [Ipocsemenne, 1985. — 336 c.

25. Meroauka 00y4eHUst MaTeMaTHUKe. dopmMHUpOBaHUE IIPUEMOB
MaTtematrdeckoro MuinieHus / H.®. Tanbzuna [u ap.] ; mox pen. H.®. TanpuHoM. — 2-
€ u3 M., uctp. u gomn. — Mocksa : M3x-Bo IOpair, 2020. — 193 c.

26. Capanue ['.\I. Metonuka o0yueHHss MaTeMaTUKE B CPEIHEN IIKOJIE: yueO.
nocodue sl CTyA. MaT. crell. nea. By3oB U yH-ToB / .M. CapanueB. — Mockga :
IIpocsemenue, 2002. — 224 c.

27. Ckada E.11. Metoanka oOyueHUs] MAaTEMATUKE: IBPUCTUUECKUIN MOJIXO.
O6mrast metoauka : yaeonoe mocodue / E.M Ckada. — [Jonernk : JJouHY, 2020. —
439 c.

28. Teopus u meronuka o0ydenust maremaruke B 1mkose / JI.O. [lenuniena,
A.E. 3axapoBa u gap.; nox pen. JI.O. JlenumeBoii. — MockBa : BMHOM.
JlaGoparopus 3Hanui, 2014. — 236 c.

29. ®puaman JILM.  TeopeTnueckue OCHOBbI  METOIUKH  OOydEHHUS
MateMatuke: ydeb. mocooue / JL.M. @punman. — Mocksa : Jlu6pokom, 2014. —
248 c.
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