ITPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUSA 11O
OBIHIEOBPASOBATEJIBHOMY IIPEJIMETY «MATEMATHKA»
JUIs TipueMa Ha oOyueHue 1o 00pa3oBaTeIbHBIM IIPOrpaMMaM BhICIIEr0 00pa30BaHUs — IpOrpaMMam
OakajaBpuaTa U IporpaMMam CleruagInTeTa

1. O01IMe MoJI0KEeHUu s

AOUTYpPHUEHT NPH cllauye BCTYMUTEILHOTO UCIBITAHUS MO 0011€00pa30BaTEIbHOMY IPEIMETY
«Maremarukay JI0JIKEeH MPOJEMOHCTPUPOBATH 3HAHNUE OCHOBHBIX TEOPETUUECKUX BOIIPOCOB U YMEHHUE
MIPUMEHSITh UX JJIS1 pEIIeHHs] KOHKPETHBIX 3a]1au.

HpI/I OTBETAX Ha BOIIPOCHI 3K3aMeHy10H_[I/II\/’IC$I JOJIDKCH 3HATh U IIOHUMATh:
- 3HAUCHHE MaTeMaTHu4eCKOMu HayKu JJid pCHICHUA 3alda4d, BO3HUKAOIIUX B TCOPUH U

IIPAKTUKE; IIUPOTY U OIPAHUYECHHOCTH IPUMEHEHMS MAaTeMarTM4eCKUX METOAOB K aHalau3dy U
WCCJIEIOBAHUIO MPOIIECCOB U SIBICHHUI B MPUPOJIC U OOIIECTBE;

- S3HAQUCHUC TIIPAKTUKUW W BOIIPOCOB, BO3HUKAIOIINX B camoi MaTr€MaTuke, I
(I)OpMI/IpOBaHI/IH " pa3BUTHA MaTeMaTH4e CKOM HAYKU;

— HJICHU paclHIMpCHUA HYHCIIOBBIX MHOKCCTB KakK criocoba MNOCTPOCHUSA HOBOT'O
MaTreéMaTu4dCCKOro ammapara Jjisd peIICHUA MPAaKTUYCCKUX 3a1a4 U BHYTPCHHHX 3a/la4 MaTCMaTUuKH,

— 3HaueHHe e, METOJOB M PE3yJIbTaToOB aiareOpbl U MAaTeMaTHUYECKOIO aHajlu3a Ui
IIOCTPOEHUS MOJEIIEN PEAIBHBIX IIPOLIECCOB U CUTYALIU;

- BO3MOKHOCTH TE€OMETPUM JJIsi OIMCAaHUs CBOWCTB pEANBHBIX IPEIMETOB M HX
B3aMMHOTO PaCIOJIOXKECHHUS;

— YHUBEPCAJIBHBIA XapakTep 3aKOHOB JIOTMKM MAaTEeMaTHYECKUX pacCyXIeHUH, HX
MPUMEHUMOCTh B Pa3IMYHBIX OOIACTSIX YEIOBEUECKON JAEITEIbHOCTH;

- pasinuuc Tpe6OBaHI/II71, NpEaABABIIICMBIX K  OO0Ka3aTrcjibCTBaM B  MAaTCMATUKE,
C€CTCCTBCHHLIX, CONUAJIBHO-DKOHOMHUYCCKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTUKE;

— POJIb AKCUOMATUKKM B MATCMATUKC, BO3MOXHOCTb IIOCTPOCHHUA MATCMATHUUYCCKUX
TeOpI/II\/JI Ha aKCHOMAaTH4ECKOM OCHOBC; 3HAYCHHUEC aKCHMOMATHUKU UIA JPYIUX oOnacTel 3HaHUS U JJIA
IIPAaKTUKH,

- BEPOSITHOCTHBIX XapaKTep Pa3IuyHbIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIETO
MHUPA;

- OCHOBHBIE MaTeMaTuyeckue (opMysbl U MOHATHUS.

YMeTh:

— BBITIOJIHATH HeﬁCTBHH Haa YrucjiaMyd U YHUCJIOBBIMU BBIPAKCHUSAMU, Hpeo6pa303513aTL
OyKBEHHBIC BBIPAKCHUST; TPOU3BOIUTD OTIEpAIIMH HaJl BEKTOPaMH (CIIOKEHHE, YMHOKEHUE Ha YUCIIO,
CKaJIIpHOE TIPOU3BECHHE);

— MNEPEeBOAUTHL OJHU €AMHUIBI U3MCPCHUA BEJIMYHH B JPYTUC,
- CpaBHHBATh YHUCJIa U HAXOAUTh UX HpI/I6J'II/I)K€HHBIe 3HA4YCHU A,

— peliaTh ypaBHEHHS, HEpPaBEHCTBA, CHUCTEMBbI (B TOM 4YHUCJIE C IapamMeTpaMu) HU
HCCIIEN0BATh UX PELICHUS;



— uccleoBaTh (YHKIUHM; CTPOUTh TIpadukud (QyHKUMH M MHOXKECTBA TOYEK Ha
KOOPJIMHATHOM IUIOCKOCTH, 33aJJaHHbIE YPaBHEHUSIMU 1 HEPABEHCTBAMU;

— MIPUMEHSTh MPU3HAKU PABEHCTBA, 101001s PUTyp U UX MPUHAIICKHOCTH K TOMY WU
MHOMY BULY;

- MOJIb30BATHCSI CBOMCTBAMU YMCEIN, BEKTOPOB, (DYHKIMH M MX IpadUKOB, CBOHCTBAMHU
apruMETHIECKON ¥ TEOMETPUUECKON TTPOTPECCUT;

— MOJIb30BaThCSl COOTHOIICHUSAMH W (DopMysiaMH, COIEp)KAIlMMH MOJYJIH, CTCIICHH,
KOpHH, JTOTapu(PMHUIECKHE, TPUTOHOMETPUICCKUE BBIPAXKCHI S, BETMUNHBI YIIIOB, JUIMHBI, TUTOMIA]IH,
00BEMEL;

— COCTaBJIATh yYPAaBHEHUs, HEPABEHCTBA M HAXOAUTh 3HAYEHUs BEIIMYUH, HUCXOAS W3
YCIJIOBHS 3aJa4U.

3HaHUs, COOTBETCTBYIOLIME JAHHOW ITPOrpaMMe, IO3BOJIAT B JAJIBHEUIIIEM CTYJEHTY OCBOUTH
MaTeMaTH4YeCKUE TMCIUIUIMHBI, BXOJAIINE B YUeOHYI0 MporpaMMmy oOydeHHsl 10 BEIOpaHHOMY

HalIpaBJICHUIO.

2. Conep:xaHue NporpaMmmsbl
2.1. OcHOBHBIE IOHATHS

Harypanbubie uucna. Jlenumocts. IIpocteie u coctaBHble uMcia. HambGonprmii oOmiuii
JISITEITh ¥ HaMMEHbIIIee 0011ee KpaTHOE.

[enble, panuoHaibHblE W ACHCTBUTENbHBIE 4ucaa. [IporenTel. Moayns yucna, CTENEHb,
KOpeHb, apu(hMeTHIEeCKUi KOpeHb, Jorapudm. CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC YIJIA.
ApKCHUHYC, apKKOCHHYC, apPKTaHT€HC, ApKKOTAHTCHC YHCIIa.

UwncnoBsie U OyKBEHHBIC BhIpaXeHHs. PaBeHCTBA U TOXKIECTBA.

OyHkuus, ee obmacTe ompereneHus W oOmacTe 3HadeHuWil. Bo3pactanme u yObIBaHUE,
MIePUOAMYHOCTD, YETHOCTh U HEYETHOCTh. | paduk pyHkiuu. Hanbonpiiee 1 HaMmMeHbIIIee 3HAYCHUS
GbyHKIIH.

JluneliHas,  KBajJpaTU4Has, CTENEHHAas, TOoKa3aTelbHas norapudmuyueckas,
TPUTOHOMETPHUYECKUE (PYHKITHH.

YpaBHEHHE, HEPABEHCTBA, CUCTEMA. PellleHre ypaBHEHHS, HEPAaBEHCTBA, CUCTEMBL.
PaBHOCHIIBHOCTB.

Apudmerndeckas 1 TeOMETpUIECKast MPOTPECCHH.

[Ipsamas Ha rmockoctu. Jlyd, oTpe3ok, JiomaHasi, yroJl.

Tpeyronpuuk. Menuana, OuccekTpuca, BbICOTA.

Beimykuibiit MHOTOyrobHUK. KBagpar, mpsMOyronsHUK, Mapajieorpamm, poM0O, Tpamemus.
[IpaBunbHBIA MHOTOYTOJIBHUK. J[MaroHanb.

OxpyxHOCTb U Kpyr. Pamuyc, Xopaa, nuaMeTp, KacaTelbHas, ceKymas. Jlyra OKpy>KHOCTH U
KpyroBO# cekTop. L{eHTpanpHbIi U BOUCAHHBIE YIVIBL.

[IpsiMast ¥ MIIOCKOCTH B IPOCTPAHCTBE. JIByrpaHHBIN yIoOJI.

Mpuororpannuk. Ky6, napannenenumnen, npuzma, nupamua.



Hunuaap, koHyc, map, cdepa.

PaBenctBO 1 monobue puryp. Cummerpusi.

[TapamenbHOCTH M EPHEHAUKYIISIPHOCT MPSAMBIX, ITIOCKOCTEN. CKpenuBaronecs npsiMble.
Yron Mex 1y npsIMbIMH, INIOCKOCTSIMU, IIPSIMOM U INTIOCKOCTBIO.

Kacanne. Briucannple u onmcanHble (UTYpbl Ha IUIOCKOCTH M B MpocTpaHcTBe. CeueHue
(bUrypsl IIOCKOCTHIO.

Benmnunua ymia. JlnuHa oTpe3ka, OKpPYKHOCTM W JAyrM OKpyxkHoctu. [lmomans
MHOTOYTOJIbHUKA, Kpyra U KpyroBoro cekropa. Ilnomaas moBepXHOCTH M 00bEM MHOTOTPAaHHHKA,
LWIMHAPA, KOHYyCAa, [apa.

Koopaunarnas npsimas. YrucnoBele NpoMexyTKHU. JlekapTOBbl KOOpAMHATHI HA INIOCKOCTH U B
MPOCTPAHCTBE. BEKTOPBI.

2.2. Anredpa

[Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. CaoiicTBa

YHMCIIOBBIX HEPABEHCTB.

@DopMyJIbl COKPAILIEHHOTO YMHOKEHHUS.

CpoiicTBa TMHEHHON QyHKINU U ee TpaduK.

®opMyna KOpHEW KBaJpaTHOIO YpaBHEHHs. Teopema O pas3iioKeHHH KBAaJIpaTHOTO TPeXusieHa
Ha JIMHEHbIE MHOKUTENU. Teopema Buera.

CpoiicTBa KBaIpaTUIHON (PyHKIMH U ee TpaduK.

HepaBeHcTBO, cBs3bIBatoliee cpeaHee apupMETHYEcKoe U CpelHee T'eOMETPUUYECKOe IBYX
yrcels. HepaBeHCTBO 1Sl cyMMBI IBYX B3aMHO OOpaTHBIX YHCEIL.

@opMyIibl 00IIET0 YeHa U CyMMBI N IEPBBIX YWIECHOB apu(METHUECKON MPOrpeccuu.

CBoiicTBa cTeneHel ¢ HaTypaJlbHBIMU U LENBIMU MToKa3arensiMu. CBoiicTBa apupMEeTHIECKIX
KOpHE n-i cteneHu. CBOKCTBA CTENEHEN ¢ PAllMOHAIBHBIMU MTOKA3aTENISIMH.

CaoiicTBa cTeneHHOM (PyHKIIMU C 1IeTBIM MTOKa3aTeleM U ee Tpaduk.

CRoiicTBa noka3zarelbHON (QyHKIMH U ee Tpaduk.

OcHoBHoOe€ Jorapudmuueckoe ToxkAecTBO. Jlorapu@mbl IpoU3BEICHUS, CTENIEHU, YACTHOTO.
®dopmyia nepexosia K HOBOMY OCHOBAHHUIO.

CaoiictBa norapumMuveckoit GyHKINH U ee Tpaduk.

OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. COOTHOIIEHHS MEXy TPUTOHOMETPUUECKUMHU
(GYHKIUSAMH OHOTO M TOTO k€ aprymeHtra. opMysbl NpUBEIEHMS, CIIOXKEHHUS, IBOMHOIO U
MOJIOBUHHOTO apryMeHTa, CyMMbl W pa3HOCTH TPHUTOHOMETPUYECKUX (QYHKIMHA. Bwipaxkenue
TPUTOHOMETPUYECKUX (PYHKIHMI Yepe3 TaHIeHC MOJOBHHHOTO aprymenTa. [IpeoOpasoBanue
MIPOU3BEICHUSI CUHYCOB U KOCHHYCOB B CyMMY.

@opMyIbl peHIeHUH TPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.

CBoiicTBa TPUTOHOMETPHUECKUX (PYHKIMHA 1 BX TpaduKH.

[Tonsitue npousBoanoit. [IpousBoanas crenennoit pynkuu. [IpaBuna quddepeHnpoBaHus.
[Ipoun3BoaHbBIC AIEeMEHTAPHBIX PYHKITUH. [ €OMETpUYEeCKUN CMBICI TPOU3BOAHOM.

Bo3spacranue u yobiBanue QyHKIHUH. IKCTPEMYMBI.



[IpumeHeHre TPON3BOHBIX K HOCTPOEHUIO Tpa(uKoB (PyHKIIHA.
[IepBooOpazHas. Beruncinenne npocTeHIINX HHTErPasioB.

[lonarue ompenenenHoro wunrerpana. ®opmymna Helorona — JleiiOnuma. Beruucnenue
TIJIOIAJIEH TUIOCKUX (UTyp.

2.3. I'eomerpus

TeopeMsl 0 napasuIeIbHBIX NPAMBIX Ha INIOCKOCTH.

CBolicTBa BEpTUKAJIbHBIX U CMEXHBIX YIVIOB.

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haky paBeHCTBA TPEYTOIBHUKOB.

Teopema 0 cyMMe BHYTPEHHUX YITIOB TPEYTOIbHUKA. TeopeMa 0 BHEIIHEM YIUIE TPEYTOJIbHUKA.
CBolicTBa cpeiHEl JIMHUU TPEYTOJIbHUKA.

Teopema ®aneca. [Ipu3Haky Mog1o0Us TPEYrOIHLHUKOB.

[IpusHaku paBeHCTBAa M MOJOOMS HPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpornopruoHanbHOCTb
OTPE3KOB B IPSIMOYTOJIBHOM TpeyroyibHuke. Teopema IIudaropa.

CBOICTBO CEPEIMHHOTO MEPIIEHANKYIApa K 0Tpe3Ky. CBOWCTBO OMCCEKTPHCHI yIIa.

Teopembl 0 mepecedeHUH MeJIuaH, MepPeceYeHUH OUCCEeKTPUC U IEPeCcEeYeHUH BBICOT
TpEeyroJbHUKA.

CBOMCTBO OTpPE3KOB, Ha KOTOpblEe OMCCEKTpHCA TPEYroidbHUKA AETUT MPOTHBOIOIOKHYIO
CTOPOHY.

CBOMCTBO KacaTelbHON K OKpPY)KHOCTH. PaBEHCTBO KacaTelbHBIX, IPOBEIACHHBIX U3 OIHOU
TOYKU K OKPYKHOCTH. TeopeMbl 0 BIUCaHHBIX yIiax. Teopema 00 yriie, 00pa3oBaHHOM KacaTeIbHOM
u xopnoii. Teopembl 00 yryie Mexay AByMs MEPECEKAOIUMUICI XOpAaMU U 00 yIiie MeXIy IBYMs
CEeKyIIMMH, BBIXOAAIIMMU M3 OJHOM TOUYKU. PaBeHCTBO IpOM3BEACHUN OTPE3KOB JIBYX
IIEPECEKAOIUXCA XOpA. PaBeHCTBO KBaipaTa KacaTeIbHOM IIPOU3BEACHUIO CEKYIIECH HA €€ BHELIHIOKO
4acTb.

CBOWCTBO YETBHIPEXyTrOJIbHUKA, BIMCAHHOIO B OKPY>KHOCTb. CBOMCTBO YETBIPEXYTOJILHHKA,
OIIMCAHHOI'0 OKOJIO OKPY’KHOCTH.

Teopema 00 OKpyXHOCTH, BIUCAHHOMN B TPEYTOJIBbHUK. Teopema 00 OKpYKHOCTH, ONTHCAHHOMN
OKOJIO TPEYTOJIbHUKA.

Teopembl CHHYCOB U KOCUHYCOB ISl TPEYTOJIbHHKA.

Teopema 0 cyMMe BHYTPEHHHX YIJIOB BBIITYKJIOT'O MHOTOYTOJILHUKA.

[Tpuznaku napannenorpamma. CBOMCTBa apasuiesiorpaMmma.

CBoiicTBa cpeHel TUHUU TPaNClHH.

dopmyna Jiy1sl BEIYUCIECHUS PACCTOSTHUS MEXIAY JBYMSI TOUKaMH Ha KOOPIMHATHOM TJIOCKOCTH.
VYpaBHEHHE OKPYKHOCTH.

Teopembl 0 mapajyIeNbHBIX MPSAMBIX B MpoCTpaHcTBe. [Ipu3Hak mapaieabHOCTH TPSMON U
mwiockoctu. [Ipu3Hak nmapanienbHOCTH MIOCKOCTEM.



[Ipu3Hak nepneHMKyIIPHOCTH MPSIMOI U TIIOCKOCTH. Teopema 00 o0IieM neprneHauKyspe
K JIBYM CKpeluBaromumcs npsMbeiM. [Ipu3Hak neprneHaukyasspHOCTH Iiockocteid. Teopema o Tpex
MIEpIEHIUKYJIIIpax.

2.4. Teopusi BepOSITHOCTEH U CTATHCTUKA

CHy‘laﬁHaﬂ N3MCHYHUMBOCTHb, TOYHOCTH H3MepeHHﬁ. CHy‘laﬁHHe C06BITI/ISI, BCPOATHOCTH U
YaCTOTHI.

MaremaTu4eckoe ONUCaHue CyYalHbBIX SIBICHUH. BEpOATHOCTH 2IeMEHTapHBIX COOBITHM.
ClioxkeHrue 1 YMHOXEHUE BEpOSITHOCTEH.
OnemeHThl KoMOuHaTopuku. [IpaBuno ymuoxxenus. [lepecranopku. @akropuan. Codyeranus.

FeOMeTpI/ILIeCKaH BCPOATHOCTD. CHy‘laﬁHHC BEIUYMHBEL. YHCIIOBEIC XAPaKTCPUCTUKHU
CJIy‘I&ﬁHBIX BEIMYMH. MaTreMaTH4ecKoe OXXKUIaHUC U JUCIICPCU.

CJIy‘IafIHBIG BCIINYMHBI B CTaATUCTHUKEC, 3aKOH OOJIBIIIUX YHCEI.
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