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1. lenn u 3apaun AUCHUILINHBI

Maremaruka SIBISIETCS CPEACTBOM pEUICHUs MPUKIATHBIX 33/lad U YHUBEPCAIbHBIM SI3BIKOM
HAyKH, a TAK)Ke 4acThbio OOLIeH KyabTyphl uenoBeka. [loaToMmy maTemaruueckoe oOpa3oBaHue CIEAyeT
paccMaTpuBaTh Kak BAKHYIO COCTABIISIFONTYI0 (DyHIAMEHTaIbHOM MOJATOTOBKY OaKantaBpa.

Heabo marematuueckoro obpazoBaHus OakayiaBpa sBISETCS OOyU€HHE CTYACHTOB OCHOBHBIM
MOJIOKEHUSIM U METOJIaM MAaT€MAaTUKH, HAaBbIKaM MOCTPOEHUS MAaTeMAaTUYECKUX JJOKA3aTeNbCTB MyTeM
JIOTUYECKHUX PacCyKJIEHUM, METO/IaM pelleHus 3ajay.

3agauamMu U3y4eHUS AUCIUILINHBI SIBISIOTCSA: O0YUCHHE CTYICHTOB OCHOBHBIM MAaT€MaTHYCCKUM
METOJIaM, UX 3HAKOMCTBO C Pa3JIMYHBIMU MPUIOKEHUSIMH 3THUX METOJOB K PELICHUIO MPAKTUYECKUX
3a/1a4u C aKI[EHTOM Ha Te pa3/eiibl MaTEMaTUKH, KOTOPbIE B COOTBETCTBUHU C YU€OHBIMU TUIAHAMH UMeE-
10T BXHOE 3HAYEHHE JIJIsl TOTO WJIM UHOTO MPOQUIIS MOATOTOBKU CHEIIUAIHUCTOB.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Maremartuka oTHOCUTCS K 070Ky 1 yueOHOro 1uiana.

OCHOBOI1 OCBOCHHSI JAHHOHM y4eOHOM JUCIUIUIMHBI SBJISCTCS MIKOJBHBIA KypC MaTEMATHUKH.

JlaHHasi AUCIUTIIMHA SBJISCTCS MPEIIISCTBYIONICH IS CICAYIONINX €CTECTBEHHOHAYIHBIX U
o0rmIenpoeCCHOHABHBIX  YYCOHBIX JIUCIMILINH, MPEIyCMOTPCHHBIX B YUYEOHBIX ILIaHaX MPOQHIIS
«[Ipupoaorop30BaHme» HaNpaBiICHHUs «KOJOTHUS W TPUPOJIONOIb30BaHue»: Dusnka, ['eonmHpop-
MAI[MOHHBIE CHUCTEMBbI, JKOJOTHYECKOe MPOEKTUPOBAHKUE U KCHepTu3a, l[lmaHupoBaHue parroHab-
HOTO TIPUPOJIOTIONB30BaHU, [ €0dKoIoTHS, DKOHOMHUKA TIPUPOIOTIONK30BaHus, VIHBeCTUpOBaHUE TIPH-
POI0OXpaHHBIX MeponpuaTuii, CoBpeMEeHHbIE METO/IbI TeorpaduueCcKIX UCCIECTOBAHUM.

3. IlepeyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C MHAUKATOPAMM JAOCTHKCHUS] KOMIIETCH M

Taoauua 1

Koa mo ®10OC

NuaukaTopsl 10CTHKEHUS

IInanupyemble pe3yJbTaThl 00yYeHHs
no gucuuniaune (3YB)

Oomenpodece

OIIK-1. CniocobeH
NpUMEHATh  0a3o-
Bble 3HaHUs (QyH-
JaMEHTAIbHBIX

pa3zeiioB  Hayk o
3emie, ecTeCTBEH-
HOHAYYHOTO U Ma-
TEMaTHYCCKOTO

IIUKIIOB TIPU pellie-
HUH 3a7a4 B oOJa-

CTH DOKOJOTHMH U
IIpUPOAOII0JIB30BaA-
HUA

OIIK-1.1 - Bmanmeer 0a3o-
BBIMU 3HAHUSAMHU B 00JIACTH
(dbyHIaMEHTANIBHBIX  pasJie-
JIOB MaTeMaTHKH, (QHU3UKH,
XHUMHHU U OMOJIOTHU B 00be-
Me, HEOOXOOMMOM  IJIi
OCBOEHUSl (PU3NYECKUX, XU-
MHYECKHX M OHoyoruue-
CKHX OCHOB B DJKOJIOTHH H
MPUPOIONIONB30BaAHUS.

OIIK-1.2 - neMOHCTpHpYET
YMEHHE OCYIIECTBIATH MO-
UCK HMH(OpManuuM, pac-
CMaTpHUBaTh pa34YHbIe
TOYKHU 3PEHUS JUISl peleHHs
MOCTaBJICHHBIX 3a/1a4.

HOHAJIbHBIE
3HaTh OCHOBBI  JIMHEWHOW  ainredOpbl ¢
JJ€MEHTaMU  aHAJIMTHYECKOM  T'E€OMETpUH,

MaTeMaTUYECKU aHaIu3, OCHOBBI JUCKPETHOU
MaTeMaTUKH, OCHOBBI TEOPUU OOBIKHOBEHHBIX
nudPepeHIMaNbHBIX ~ ypaBHEHUH,  OCHOBBI
TEOPHUH BEPOSTHOCTE M MaTeMaTU4YeCKOU
CTATUCTHUKH.

YMeTh NPUMEHATh MaTEMaTUYECKUE METOJbI
JUISL PEIICHHsS] THUIOBBIX MPOdecCHOHATBHBIX
3a/1a4, OpPUEHTHUPOBATHCA B  CIPABOYHOM
MaTeMaTHYeCKON JHTepaType, MpHoOpeTaTh
HOBbIE MAaT€MAaTUYECKUE  3HAHUA, UCIOJIb3Ys
COBpEMEHHBIE o0Opa3oBaTebHbIE u
nH(OPMAIIMOHHBIE TEXHOJIOTHH, HCIIOJIb30BaTh
MaTEeMaTHYECKYIO JIOTUKY Ui (OPMUPOBAHUSA
CYXACHUU o COOTBETCTBYIOIIUM
npo¢eCCuOHATBHBIM MPOOIEMaM.

Baaners MeTonamMu MOCTPOECHUSI MPOCTEHIINX
MaTeMaTHYeCKUX MOJIeNiel THUIOBBIX Ipodec-
CHOHAJIBHBIX 3aJ]1a4, METoJlaMH 00pabOTKH KC-
MEePUMEHTAJIbHBIX JaHHBIX M aHalIu3a IOJy-

YEHHBIX PE3YJILTATOB.




4., O0beM TUCIHUIIMHBI U BUAbI Y4eOHOH padoThI

Tabmumna 2
Bcero
CemecTpnl
Bu yueGHoii padoThI HACOB/ 3at. 1.
0®0 | 390 0P0 300
1 2 3 1 2 3

KonTakTHas padora (Bcero) 200/5,6| 100/2,8 | 68 64 68 34 32 34
B ToMm uncie:

Jlekuuu 100 50 34 32 34 17 16 17
[Tpaktrueckue 3ansarus (113) 100 50 34 32 34 17 16 17
CamocTosiTeibHasi padora (Bcero) |268/7,4|368/10,2| 112 | 80 76 | 146 | 112 | 110
B ToM gnce:

Brimonnenue nucbmMennoit CP 108 108 36 36 36 36 36 36
N3yuyenune BOIIPOCOB, BBIHECEHHBIX 86 186 51 20 15 85 52 49
Ha CAMOCTOSTEIBHYIO pa0OTy
[ToAroToBKa K MPaKTUYCCKUM 3aHSI- 50 50 17 16 17 17 16 17
TUSIM
[TonroToBka K 9K3aMeHy 16 16 8 8 8 8
[TonroroBka K 3a4eTy 8 8 8 8

IK3a- 9K3a- | IK3a- IK3a-

Bun oryetHocTH 3a4eT 3a4eT

MEH MEH | MCH MEH

Oobmas BCEI'O B wacax 468 468 180 | 144 | 144 | 180 | 144 | 144
TPY/I0€MKOCTh

TMCIHILTHHBI BCEI'O B 3au. en.| 13 13 5 4 4 5 4 4

5. Coaepxanuve TUCHUIINHBI
5. 1. Pa3geanpl fMCcOUMIJINHBI H BUABI 3aHATHH
Tabmuna 3
e HaumenoBanue pasjaeia Yack Yacwr Beero
AUCHUIIJINHBI JIEKIIMOHHBIX NPAaKTHYECKUX
n/n 10 ceMecTpaM 3aHATHI 3aHATHI JacoB
1 cemecTp
Bcero 34 34 68
1. | Jluneiinas anrebpa 6 6 12
2. | DreMeHThI BEKTOPHOH anreOpsl 4 4 8
3. | AHanuTHYecKasi reoMeTpust 6 6 12
4. | Teopus nmpenenos 4 4 8
5 HuddepennnansHoe ucyrcieHue QyHk- 3 8 16
M1 OJTHOW MEPEMEHHOMN
6 JuddepenunanbHoe ncHUCIeHUuE QPyHK- 5 6 12
U HECKOJIBKUX TIEPEMEHHBIX
2 cemecTp
Bcero 32 32 64
1. | UnTerpanpHOE MCUUCIICHHE 16 16 32
2. | InddepennuanbHble ypaBHEHUs 16 16 32
3 cemecTp
Bcero 34 34 68
1 OcHOBBI Teopuit BEPOATHOCTEH U MaTeMa- 34 34 68
TUYECKOH CTaTHCTUKH
Hroro 100 100 200




5. 2. JleKIIMOHHBIE 3aHATHSA
Tabnuna 4

NoNo
/1t

HauMenoBanue
pa3aeJia JUCHUILJIMHBI

Conep:xkanue pasaena

1-Hi cemMmecTODp

Jluneiinas aaredpa

Onpenenurenu 2-ro ¥ 3-TO MOPSJIKA, UX OCHOBHBIE CBOWMCTBA.
Ilonarue 06 onpexnenurene N-ro nopsjka. MuHop u anredbpanyeckoe
JIOTIOJIHEHUE 3JIEMEHTA olpenenuTels. Pasnoxenue onpenenuTens no
JIEMEHTaM CTPOKHM WM cTosnOna. Pemenue cucreM JMHENHHBIX ypaB-
HeHui metonoM Kpamepa. Martpunsl u neicTBus Haj HUMHA. MeTton
l"aycca penieHus cuCTeM JMHEUHBIX YpaBHEHUH.

DJIeMEeHTBbI
BEKTOPHOM ajredpbl

Bekropsl. JIuHeiHble onepanuy HaJ BeKTopamu. JIuHelHas 3aBu-
CHUMOCTb U HE3aBHCHMOCTb BEKTOPOB. baszuc Ha mockoctu. [Ipoekuus
BekTopa Ha ocb. Koopaunartel Bekropa. CkansgpHOe, BEKTOPHOE, CMe-
LIaHHOE IIPOU3BENIECHUS BEKTOPOB U UX cBolicTBa. Hanpasistomue Ko-
CHUHYCBI BEKTOpPOB. ['€OMETPUYECKUI CMBICII BEKTOPHOIO M CMELIaH-
HOT'O POU3BEACHUI.

AHauTHYeCKas
reoMmeTpus

[Ipsimasa Ha nockocTH. Pas3inuyHble BUIBl YPAaBHEHHMM IPSIMOW Ha
IJIOCKOCTH. YTOJI MEXIY MPsAMBIMH. YCIOBUSA IapajlIEIbHOCTH U
NEPIEHIUKYISIPHOCTH MPsIMBIX. PaccTosiHME OT TOYKM A0 IPSMOM.
Jlenenue oTpe3ka B 3aJaHHOM OTHOLICHMH. Touka nepecedeHus nps-
MbIX. Kpussbie |l mopsika nu ux KaHOHUYECKUE YPABHEHHSL.

Teopus npexnenos

[Ipenen ¢pyHkuuu B Touke M Ha OecKOHEYHOCTH. OJTHOCTOPOHHUE
npenenbl. beckoHeuHo manble QYHKIMU U MX CBOHCTBA. beckoHeuHO
Oonblive (QYHKIUMM U UX CBSI3b ¢ OECKOHEUHO MaibIMH. OCHOBHBIE
TEOpPEMBI O Ipelenax. PackpeiTue HeonpeneneHHOCTeH. 3aMedarelb-
Hble npeaensl. CpaBHEeHHE OECKOHEYHO MaNbIX (DyHKIMH.

[Tonstue HenpepbiBHOCTH (QyHKIMU. TOUYKM pa3pbiBa, UX KilacCH-
¢ukanusa. CpoiicTBa (DyHKIMI, HEMPEPBIBHBIX Ha CETMEHTE: OIpaHU-
YEHHOCTh, CYIIECTBOBaHWE HAUOOJBIIET0 U HAUMEHBIIETO 3HAYEHUH,
IIPOMEKYTOUHBIE 3HAYECHUS.

JAudppepenunanbHoe
HCYHCIeHHe
(pynxkuumn oaHoi
nepeMeHHOon

[IpousBogHas GyHKIHMH, €€ TEOMETPUYECKUA U MEXaHMYECKUU
cmbici. [JuddepennupyemMocts GyHKIMU B Touke. OCHOBHBIE MTPABH-
na nuddepenupoanus. [IponsBoaHas CIOXHOM, OOpaTHOM, HEsB-
HOW M mapaMeTpuyecku 3aaaHHoW (yHkimid. [Ipon3BoaHbIE OCHOB-
HBIX 3JieMeHTapHbIX QyHkimi. Huddepenunan dynkunu. MuBapu-
aHTHOCTb (popMmbl Tuddepeniuana. [IpousBoansie u qudQepeHabl
BBICIIIUX TOPSAKOB.

OcHoBHBIE TeopeMbl 0 U depeHIupyeMbIX QYHKIUIX: TEOPEMbI
®epma, Poma, Jlarpanxka, Komm. [IpaBuno Jlonurans u ero ncnons-
30BaHUE AJI PACKPBITHS HEOIPEAEIEHHOCTEM.

UccnenoBanue (yHKIUH C TIOMOIIBIO TPOU3BOJHON. Y CIOBHS
MOHOTOHHOCTH (PYHKIMU. DKCTpEeMYM (DYHKIH, HEOOXOIMMOE yCII0-
Bue. JlocrarouHble yclOBHS CYyIIECTBOBaHHUS 3KcTpemyMa. OTbIcKa-
HUE HauOOIBIIEr0 W HAUMEHBIIETO 3HaueHud QyHkuuu, nuddepen-
uupyemoil Ha orpeske. MccnenoBanue QyHKIMHM Ha BBIMYKIOCTb, BO-
THYTOCTb; TOUKHU neperuda. Acumnrotsl pyHkiuidi. OOmmas cxema uc-
cieoBaHus QYHKIIMH U IOCTPOEHUE ee rpaduka.

JAudppepennunanbHoe
HCYHCICHH e
(pyHxuuii MHOTHX
NepeMeHHbIX

@OyHKIMM HECKOJIBKUX NepeMeHHbIX. O0IacTh onpeaeneHus, Jin-
HUU ypOBHS (PYHKIMH OBYX MepeMeHHBIX. [Ipenen u HenmpephIBHOCTh
¢byHKIMU BYX mepeMeHHBIX. YacTHble nmpousBojHbe. [Ipon3Boanas
no HanpasieHuto. I'paguent. KacaTenbHas NmiIoCKOCTh U HOpMalb K
MTOBEPXHOCTH.
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HNHurerpajibHoe
HCYHCICHHE
(yHKuUii oHOMI
nepeMeHHOI

IlepBooOpa3znas. HeonpenenenHslit MHTErpan u ero cBoiicrea. Tao-
JUIa UHTETPAJIOB. 3aMeHa TIepEMEHHON W WHTETPUPOBAHKE 110 YacTSIM B He-
OTIpEeIETICHHOM HHTETpaJIe.

Mmuorounensl. Teopema besy. OcHoBHast Teopema anreOpsl. Pazio-
JKEHIe MHOTOWIEHA C NeHCTBUTENHHBIMU KO3 (HUIIMEHTaMH Ha JINHEHHBIC H
KBaJpaTHIHbIC MHOKHATETH. PaziokeHne paruoHaIbHBIX npodeii. HTerpn-
POBaHHME HEKOTOPBIX UPPAIMOHAIBHBIX M TPAHCIICHICHTHBIX (YHKIIMA. 3a-
Jla4y¥, MPUBOMASIIKE K TOHITUIO OMpenesieHHOro uurerpana. OnpeaeneHHbi
uHTEeTpal, ero cBorictBa. Popmyna Heiorona-JIeliOHMIA, ee TpUMEHEHHE
JUTSI BBIYMCIICHUS OTIPEACIICHHBIX HHTETPaJIOB.
HecobGcTBennble uHTErpanbsl ¢ OECKOHEYHBIMU TpeNeiaMi U OT HEOrpaHu-
YeHHBIX (DYHKITHI, NX OCHOBHBIE CBOMCTBA.

JAnddpepennuanbHbie
YPaBHEHUs

dusnueckue 3a1adu, NpuBomsmme K auddepeHnaabHbIM ypaBHe-
HusM. [Iuddepenunansaple ypaBHeHUs] mepBoro mnopsaka. 3amada Komw.
Teopema cyliecTBOBaHUS U €IWHCTBEHHOCTH perieHus 3amayu Komm. Oc-
HOBHBIE Kiacchl Iu(epeHInaIbHBIX YPaBHEHUH NEpBOro MOpsAIKa, UHTE-
TPUPYEMBIX B KBaIpaTypax.

JuddepennmanbHble ypaBHEHHUsI BBICIIHX MOpsIKoB. 3amada Komm. Ypae-

HEHMS, IOy CKAIOIINE TOHKEHHUE MTOPSIKA.

JluneiiHple OAHOPOAHBIE M HEOAHOPOAHbIE MU (hepeHINAIBHBIC YpaB-
HEHUsI BTOPOro nopsaka. CTpykTypa o0IIero pelieHus JIMHEHHOro OHOPOJHOTO
ypaBHeHus1. JIuneiinble opHOpOonHbIe AuddepeHIaTbHbIE YPAaBHEHUS C TIOCTO-
stHHBIMU KO dummenTamu. Meton Jlarpamka pereHus TMHEHHOTO HeOHOPOI-
Horo ypaBHenust. HeomHopoaHble auddepeHnmanbHbie ypaBHEHHUS ¢ TIPaBOil ya-
CTBIO CIIELHAJIEHOIO BUJIA.

3-i ce MecTPp

OcHoBBI TEOpHUH

BEPOATHOCTEH U

MaTeMaTH4eCcKoil
CTATHCTUKH

Cayuaiinple coObITHa.  [IpocTpaHCTBO 3J€MEHTAPHBIX COOBITH.
[lonsTne cmyuaitHoro coObiTusi. BeposiTHOCTB. AKCHOMAaTHYECKOE IOCTpOe-
HUE TEOPUHU BEPOATHOCTEH. YCIIOBHasI BepOosATHOCTh. PopMysa MOJTHOU Be-
positHocTu. @opmyna baiteca. Cxema bepuymmu. Teopemsr [lyaccona u My-
aBpa-Jlamnaca.

Ciy4yaiiHple BENWYUHBI.  JIMCKpeTHble Ciay4yallHble BEJIUYMHBIL.
DyHKIUS paclpelelIeHusl U €€ CBoWcTBa. MareMaTudeckoe OXUAAHUE U
Jycriepeust.

HenpepeiBHble cnydaiinble BennuuHbl. OyHKIMS pacrpeneneHus U
IJIOTHOCTh BEPOSITHOCTH, UX CBOMCTBA. MaTemMaTniyeckoe OXHAaHue U JUC-
repcusi HENPEPBIBHOM ciiy4yaiiHOW BenuunHbl. HopManbHOE pacnpeneieHue
U ero cBoicTBa. 3akoH Oosbmux yucen. Teopemsl beprym u YeOblesa.
LenTpansHas npenenbHas Teopema JlsmyHoBa.

CratucTrdeckoe ONMCAaHWe PEe3yJabTaToB HabromeHuid. [ eHepaib-
Hasi COBOKYIHOCTH U BbIOOpKa. Bapuanmonusiii psa. I'mcrorpamma, smmu-
puueckas QyHKIMA pacnpeaeaeHus, BHIOOpOoYHast CpeaHss U JUCTIEPCHsl.

CrartucTiuecKe OIICHKU: HecMelleHHbIe, Y (EKTUBHBIE, COCTOATENbHBIE.
JloBeputenpHas BEPOSTHOCTh M JOBEPUTENbHBIM MHTEpBaN. OmpenencHue
HeoO0XxonuMoro obbema BBIOOPKH. [IpHHLIMI MaKCMMalbHOTO MpPaBIONOAO-
omst.

DyHKIMOHAIBHASL 3aBUCUMOCTh U perpeccusi. Kpusble perpeccun,
ux cBoiictBa. KoadduimeHT koppensiiuu, KOppeIsSIHOHHOE OTHOIICHUE, UX
CBOIICTBA U OLIEHKH.

CratucTryeckrue MeToabl 00pabOTKM PEe3yJbTATOB HAOJIOIEHUN.
OnpeneneHne NapaMeTpOB HEIMHEHHBIX YPaBHEHUN PETPECCHU METOJ0M
HauMEHBIIIUX KBAJIPaTOB HEMOCPEACTBEHHO U C TIOMOINBIO JIMHEAPHU3YIOIUX
3aMEH IepeMeHHbIX. [IpoBepka TMIOTE3bl O 3HAYCHHUH IApaMETPOB HOP-
MaJIbHOTO pacipeaeieHus. [IpoBepka rMImoTe3sl 0 BUAC paclpeaeIcHUs.




5.3. IlpakTu4yeckue 3aHATHUSA

Tabmauma 5
Haumenosa-
Ne HUe
u/n pastena Conep:xkanue pasaena
AUCHUIIJINHBI
1 cemMmecTODP
. Brruucnenue onpenenureneid 2-ro u 3-ro, N-ro nopsakos. Pere-
1 ‘H"Helgﬂaﬂ HUE CUCTEM JIMHEHHBIX ypaBHeHMN MertonoMm Kpamepa. [lelictBus Han
ajreopa Marpuuamu. Meron ["aycca pemieHus: CUCTEM JIMHEHHBIX YPaBHEHU.
Pemenne 3agay Ha HaxOXAEHUE KOOPAMHAT BEKTOPA U €ro JUIMHBI
Boruncnenue ckajispHOro, BEKTOPHOTO M CMEIIAHHOIO IPOU3BENECHUN
BEKTOPOB, 33/1aHHBIX B KoOopAUHATHOU (hopme. Ilpunoxenus ckaiaspHo-
2 B:::::g Haaﬂ ro, BEKTOPHOI'O M CMELIAHHOTO MPOM3BEICHUI JJIsl pPEleHUsl reoMeT-
P PUUECKUX 3aJad: HaXOXKJICHHE yIiia MeXIy peOpamu, BbIYMCICHHE
Iioufaied rpaHeil MHOTOrpaHHMKA, BHIYHUCICHHE 00BbEMOB MUpaMUI U
napajIenuIEe/0B.
[Toctpoenue npsimoiil Ha miaockocTu. CocTaBiieHne OOLIEr0 ypaBHEHUS
npsIMOii, mpoxosiueit yepe3 ase Touku. [IpuBenenue obuero ypaBHe-
HUS OPSAMOI K ypaBHEHUIO B OTPE3KaX U K YPAaBHEHHUIO C YIJIOBBIM KO-
Ananutu- | 3pduuuentom. HaxoxzaeHue yria Mexay NpsMbIMU. Y CIOBUS Mapall-
3 yeckas JEbHOCTH U MEPHEeHIUKYISIPHOCTH NpsaAMbIX. OmnpeneneHue paccrosi-
reoMeTpusi | HUS OT TOUKH 10 npsiMol. HaxoxxaeHnue BBICOTEI M MeUaHbl TPEYrOJlb-
HUKA.
Kpussie BTOporo mopsnka. [IpuBenenue oOmmMX ypaBHEHUH KpH-
BBIX BTOPOI'O NOPSJIKAa K KAHOHUYECKOMY BHJ1y U IOCTPOEHHE KPUBBIX.
Oynkiusa. Obnacte onpeneneHust GyHKIUUU. OCHOBHBIE XapaKTEPHUCTH-
K1 (QyHKUMU. BbruncieHue npenenoB C HCHOIb30BAHUEM OCHOBHBIX
4 Teopus TeopeM o mperenax. beckoHeuHO Manible M OECKOHEYHO OoJbllne
npeaeioB ¢byakuu. PackpeiTue HeomnpeneneHHocteil. [lepsriii 1 BTopoil 3ameua-
TesbHBIE Mpesienbl. HempepbiBHOCTE pyHKIMM B TOouke. Touku pa3pbiBa
| u Il pona.
[IpaBuna muddepennupoBanus. JuddepeHimpoBanue CI0KHON
¢bynkuuu. uddepeHurpoBanre HESIBHOM W MapaMeTpUUECKH 3a/1aH-
HOM (ynkuuit. [IponsBoansie u auddepeHnnanbl BRICIIUX MOPSIKOB.
Auddepen- | jiorapudmuueckoe auddepenimpopanne.  VCHonb30BaHKe NpaBUia
UHATBHOC | JToryTans ayis pacKpBITHS HEONPEIEIEHHOCTEA.
5 HCYHUCICHHUE .
dyHKIMH HccnenoBanne QpyHKIMH C MOMOILIBIO MTpou3BogHOoN. Haxoxnenue
O/IHOi MHTEPBAJIOB MOHOTOHHOCTH M TOYEK  DKCTPEMYMA; HaXOXJIECHHE
MepeMeHHO# | pauGoNBIIEr0o ¥ HAMMEHBIIETO 3HAYEHHH (DYHKIMU HA 3aJaHHOM OT-
pe3ke. HaxoxxaeHne MHTEpBaIoOB BBITYKJIOCTH, BOTHYTOCTH U TOYEK IIe-
peruba. Haxoxnenue acumnrtoT. [loctpoenue rpaduxa ¢pyHKIMH Ha
OCHOBAaHUU NPOBEIECHHOIO UCCIICJOBAHMSL.
Ob6nacte omnpezeneHusl, JUHUM YPOBHSA (DYHKIMH ABYX MEPEMEHHBIX.
6 H‘f&’;‘;:::x Yactaeie mnpousBonHbie. JuddepeHnmpoBanue CIOXHON (YHKIINH,
HepeMeHHbIX YacTHble IPOU3BOJHBIE BBICIIUX MOPAAKOB. [Ipon3BoaHas 1o Hampas-

nennto. ['paauent.




2-i c e M e cCT P

HNure-
rpajibHoe
HCYHCJIEeHUE

HeomnpeneneHnubiii UHTETpall U €T0 OCHOBHBIC CBOMCTBA. Ta0nuiia HHTe-
rpaioB. OCHOBHbIE METOJbl MHTETPUPOBAHUS: HETOCPEICTBEHHOE HH-
TEerpupoBaHue, METOJ MOABEACHUS MOoJ 3HaK nuddepeHmana, MeTox
3aMEHbI [IEPEMEHHOM, METOJl UHTErpUpoBaHus 1o 4dacTsaM. Kommekc-
Hble yucna. AnreOpanyeckas ¢opmMa 3amUCH KOMILJIEKCHOTO YHCIIA.
Mopyne u apryment. /[leiicTBHs Hal KOMILIEKCHBIMUA YUCJIAMU. Tpuro-
HOMETpHUYecKas U MokaszarejabHas (OpMbI 3aUCH KOMIUIEKCHOTO YHCIIA.
®opmyna Myapa-Jlamiaca. MHorouiensl. Pasnoxenne MHOrousieHa
Ha JIMHEHHBIE U KBaJApaTU4YHbIE MHOXHUTENU. VIHTErpupoBaHue pamuo-
HaJbHBIX ApoOei. Tumbpl mpocTedmux apodel U UX WHTErPUpPOBAHUE.
WuTerpupoBanue palMoHAIBHBIX JpoOed METOAOM pasjoXKEeHHsS Ha
npocreimume apodu. MHTerpupoBanue MpoCTEHIINX HUPpPaLMOHATBHBIX
¢ynkuuid. VMHTErpHpOoBaHnEe TPUTOHOMETPHUECKUX (YHKUIUH, YHUBEp-
cajbHasi TPUTOHOMETpHUYECKas MOJICTaHOBKa. Briuncnenue onpenenéH-
HOTo MHTerpaia ¢ momouipio Gopmynsl Heiotona-Jleitonuna. 3amena
MIEPEMEHHON B ONpeleN€éHHOM HHTerpaie. HTerpupoBanyue mo 4yactsim
JUTIsL ornpenenéHHoro uHTerpana. HecoOcTBeHHbIe MHTErpalibl. Brrumc-
JIEHUE WHTErpajioB ¢ OECKOHEYHBIMH MpeAeliaMd U OT HEOrpaHUYEH-
HBIX (QYHKIUH.

duddepen-
HUAJbLHbIE
YpPaBHEHUs

Huddepenunanbupie ypaBHeHUs 1-T0 OPSIKA: C pa3ACIsIFOIUMHUCS TIepe-
MEHHBIMH, OHOPO/IHbIE U JuHeiHble. [luddepennnansapie ypaBHEHUS 2-
ro NMOpsiAKa, AOIYCKAIOIIKE IOHUKEHNE NTopsiaka. JIMHeHbIe OAHOPOI-
Hble quddepeHranbHble ypaBHEHUS 2-T0 MOPSIIKa ¢ TOCTOSHHBIMU
KodpunrenTamu. XapakTepuCTHYECKOE ypaBHEeHHE. MeTo 1 BapHaiuu
IIPOU3BOJIbHBIX ITOCTOSIHHBIX. Perienue JIMHEWHbIX HEOJHOPOIHBIX
¢ depeHIMATBHBIX YPaBHEHUH C MOCTOSHHBIMH KO3 QULIEHTaMU C
IIPaBOM Y4aCThIO CIELHUAIBLHOTO BUJIA.

3-i ce M ecTOp

OcHOBBI
TeopuHu Be-
poOsiTHOCTEH
H MaTeMa-

THYECKOI
CTATHCTHKH

Cnyyaiinbele coObITHS. Bpruucnenue BeposiTHocTH. OOIIMe MpaBU-
J1la KOMOWHATOPUKH: MPABUIIO CYMMBI, PaBUJIO Mpou3BeneHus. Pazme-
LICHMSI, IEPECTAHOBKH, COUeTaHus. TeopeMbl CII0KEHHUSI U YMHOKEHUS
BEPOSATHOCTEN. YCIOBHas BEpOSATHOCTb. PoOpMysa IMOJIHOW BEPOSTHO-
ctu. Popmyna baiieca. Cxema bepHymn.
JluckpeTHas ciydaiiHasi BEIMYMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepeiBHast cnyuaiiHas BenuunHa. DyHKIUA pacnpeneneHus M
IUIOTHOCTh BEPOSATHOCTEH. MareMaTHdeckoe OXUAAHUE M JUCIEepCUst
HENPEPBIBHOW CIIy4allHOW BEJIMYMHBI.

['enepasibHass COBOKYMHOCTh U BBIOOpKA. BapuanuoHHBIN psi.
I'ucrorpamma, smnupuyeckas (QyHKUIUS paclpenesieHus, BHIOOpOUHas
CpEeIHSs U IUCTIEPCHSL.

CraTucTHYeCcKHE OLIEHKH: HecMelleHHble, 3()(eKTUBHbIE, CO-
cTosATenbHbIe. JloBepuTENbHAs BEPOATHOCTD U JOBEPUTENbHBIN MHTEp-
Bas1. Onpenenenue HeoOX0AUMOro o0beMa BeIOOPKH. [IpuHIMn Makcu-
MaJIbHOTO TIPaBIOTIOIO0MHS.

dyHKIMOHAIBbHAsA 3aBUCUMOCTh M perpeccus. Kpusble perpeccun,
ux cpoiictBa. KoadduumeHnt xoppemnsiuuu, KOppeasuoHHOE OTHOIIIe-
HUE, UX CBOMCTBA U OLIEHKH.
OrnpeneneHne nmapaMeTpoB HEJIMHEWHBIX YPaBHEHHM PErpecCHH METO-
JIOM HauMEHBIINX KBAJpPaTOB HENOCPEICTBEHHO M C IOMOUIBIO JIMHE-
apU3YIOIUX 3aMCH IIEPEMECHHBIX.




6. CamocTosiTesibHasi padoTa CTYJIEHTOB MO AMCIUIJINHE

IlepBblii cemecTp

Bonpocs! 1J1s1 cCaMOCTOATEIbHOT0 U3YYEeHUS
1. TlonsTHE O paHre MaTPUIIBL.
2. Teopema Kponekkepa-Kamnemm.
O0pasen 3agaHus 1151 CAaMOCTOSITEIbHON PadoThI
HccnenoBaTh cUCTEMY ypaBHEHHH U, B CIIy4ae COBMECTHOCTH, PELIUTH €€.

[X, = X, = Xz + X, =2,

2X, +3X, — X, + X, =-3,
X, +2X, +3x, =2, 2X, + X, = Xz — X; = =3, 2%, 2 3
|3xl—x2+2x3+4x4= ,
1. {2x,+3x,+4x,=3, 2.43x, = 2x;+x, —x,=-1, 3.
X, + X, +3X,—-2X, =6,
[—xl+x2+x3:4. |2x, - 2x, - 2%, +2x, = 4, |
~ ~ _ =X +2X,+3X;+5%, =3.
4x1+2x2 2x3 2x5_ 6.

Bropoii cemecTp
Bomnpocsl 111 caMOCTOATEIbHOTO U3yYeHH s
DkcTpeMyM (QYHKUIUU ABYX MEPEMEHHBIX.
Haubonpiiee n HanmeHblee 3Ha4eHUs (YHKIIUU IBYX IEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.
VY CI0BHBIM 3KCTPEMYM.
Merton MmHO)uUTENEH Jlarpanxka.
Oo0pa3en 3agaHus ISl CAMOCTOSITEJIbHOM PadoOThI

P

1. Haiitu sxcTpeMyM QyHKIMHU ABYX EPEMEHHbIX
z=Y x—2y2—x+14y.
2. HaiiTu yclioBHBIN 3KCTpeMyM (DyHKITHH
Z = 2X - yz- 4 1Ipu yCI0OBHU x2 + yz- 1=0.
3. Haiitn HanOombIiee 1 HaMMEHbIIIee 3HaYeHUsT PYHKIUU z = z(X; Y) B 00JIacTH D , OTPaHHU-
YEHHOM 3aJJaHHBIMU JIMHUSMH:
Z2=3x+y—xy, D : y=x,y=4, x=0.
Tpernii cemecTp
Bonpocs! 1151 caMOCTOATEIBLHOIO0 H3Y4YCHH S
1. Tpuronomerpuyeckasi OpMbl KOMIIJIEKCHOTO YHUCIIA.

2. TlokasarenpHas ¢popma KoMILIeKcHOTO uncna. @opmyna Diinepa.
3. KopHu U3 KOMIUIEKCHBIX YHCEIL.

4. JIuneiiHble OHOPOIHBIE M HEOTHOPOHbIE TP HEPEHIMATLHBIE YPABHEHHS BBICIIX TIOPSIKOB.
5. CtpyKTypa o0IIEro pelieHus JTMHEHHOTO OJHOPOIHOTO YPABHEHHS.
6. Heomnoponsie quddepeHmanbHbIe YpaBHEHHs ¢ PABOK 9aCTHIO CHENHMATLHOTO BUIA.

O0pazen 3agaHus /151 CAMOCTOSITEIbLHON PadoThI

Pemmts nuddepennmanbubie ypaBHEHUS:
1 yW-7y¥+6yy= 0 y(0)= 0, y¥0)=0  y¥o0)= 30.

Y+ 3yF+ 2y¥=1- x°.

y¥-4y¥+ 5yy-2y = (16 - 2x)e” .

X

Vi

2
3
4. y$¥- y¥= 8sin3x - 2cos3x + 3e°
5. y -2y =0.
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7. OueHoYHBIE CPeACTBA

7.1. Bonipochbl K py0e:KHBIM aTTeCTAlMAM

IlepBblii cemecTp

Bonpocsl k nepBoii pyOe:kHOM aTTecTAllUA

Onpenenurenu |l u 1l mopsinkoB u ux BerunciaeHue . Anredpandeckue JONOJHEHUS U MUHODBI.
Pemenue cucrtem nuHENHBIX ypaBHeHHM MeTonoM Kpamepa.

Marpurel. [etictBust Han Matpuniamu. OO6paTHast MaTpuIia.

MartpuuHslii coco0 pereHus: CUCTEM JTMHEHHBIX YpaBHEHHH.

Pemenne cucreM nuHENHBIX ypaBHEHUN MeTonoM [aycca.

Bekropsl. KoopanHatel BekTopa. /[i1Ha BEKTOpa U HaIIpaBJIAIOIINAE KOCUHYCBI.

CkansipHO€ MPOU3BEACHNE BEKTOPOB. YTOJI MEXIY BEKTOPAMHU.

BekTopHOE U cMellaHHOE TPOU3BENECHUS BEKTOPOB U UX FEOMETPUUECKHE TPUIIOKEHUS.

N~ WNE

O0pasen Ouitera K nepBoii py0eKHON aTTeCTALINH

2 3 4 -2 7
1. HaliTn npou3BeeHUE MaTPULL: . .
-5 -4 5 6 -2
2%, + X, + 3%, =3,
2. Pemnts cuctemy ypasHenui MetonoM Kpamepa u meromom I'ayceca: { x;, + X, + X, = 4,
[2xl— 3X, + X3 =1.
3. Beuucauth onpenenureab pa3iokeHUeM 10 AJIeMEHTaM CTPOKH WK CToJI011a, HabpaB mpeaBapu-
2 -4 3 1
2 -3 1 -2

TEIbHO HYJIU:
4 -2 1 3

9 4 3 -2

r p
4. Haiiti ab u a x b , ecmu: & ={0;3; -1}, b = {-1;2; 1}




Bonpochl ko BTOpo#i pyOe:kHOM aTTecTAlMH

[Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O TIpe/enax.
PackpeiTue HeonpeaeIeHHOCTEN.
IlepBbIil 1 BTOpPOM 3aMeYaTENIbHbIC IIPEACIIBI.
[TpousBoaHas GyHKIMM OAHON HiepeMeHHOoM. OcHOBHBIE MTpaBuiia AU GEpeHIIUPOBAHHUS.
[TpousBoaHas cioxxkaoi ¢ynkiuu. Jlorapudmmuueckoe nuddepenmpopanue.
[Ipou3BoHBIE BBICHIMX MOPSIKOB.
IIpaBuio Jlonurans packpsITUs HEOIIPEACICHHOCTEN.
DYHKIUH HECKOJIBKUX NTEPEMEHHBIX. YacTHbIE TPOU3BOHBIE.

NN~

Oo0pa3sen OusteTa KO BTOpPOii py0esKHOM aTTecTanuu

2
1. BeruuciauTs penenst: a) lim # 6) lim M

x—>4 - 16 x»oo3X +9x —-12
2. Haifti mpon3BOIHBIE TaHHBIX (byHKuHﬁ:

2)y - 6x _—+\/_ S L S £ N

3 9

4x — X X+ 3’ %Ly_l/ﬂll_

tg 4 x

Ny=x"-IN5x; e)y=cos 6x; K)y=e" ; 3)3x°y-2x=5y"

3. Haiitn yacTHbIe MPOU3BOAHBIE (DYHKIIMH JBYX TEPEMEHHBIX

z:x2+y2— 6xy + 20x + 18y - 100.

Bropoii cemecTp
Bonpocs! k nepBoii pyOe;KHOM aTTecTaluu

HeonpeneneHHbI HHTETpal U €ro CBOWCTBA.

HenocpencrBeHHOE HHTErpUPOBAHUE.

HNHTterpupoBanue NMoABEACHUEM 10/ 3HAK UHTErpaa.

WNHTerpupoBanue 1o 4actsm.

WHTterpupoBaHye HeNpaBUIbHBIX APOOEH.

WuTterpupoBanue npocteimmx apooei.

WHTerpupoBanue BoIpaXEHUH, COAEPIKAIINX TPUTOHOMETPUUECKUE (DYHKITUH.
WNHTerpupoBanne nppauuoHAIBHOCTEN.

Onpenenennsblii uaTerpai. @opmyna Hetotona-Jleitonuna.

LCoNoOARWNE

OO0pa3zen OuleTa K MepBoii pyde:KHOM aTTecTAIIUN

Haiitu unterpansi:

1) J‘de Z)J‘LZ; 3) [ v4x - 1dx ; 4)J'(6x —4x —3)In xdx; 5)J'xe SXax ;
1+ X 9 - 2x
2x° - 7x% +20x -
6)j . : ks 7)I dx 8)Icos4xsin xdx ; 9)Jsin220xdx;
- 36 ?_4x-5
i dx

lO)I(QxZ +4x = 7)dx ; 11)]

-2

x +8x + 32

10



Bonpochl ko BTOpo#i pyOe:kHOM aTTecTAlMH

1. Tlonstue nuddepenunansHoro ypasuenus. 3agaua Komm. Obmee n yacTHOE perieHus aug-

(bepeHInaTBbHOTO YpaBHEHUSL.

YpaBHEHUS C Pa3IEIAIOMUMUICS TEPEMEHHBIMH.

OnHopoansie tuddepeHnnanbHbIe ypaBHEHHS IEPBOTO TOPSIKA.

Jlunetinbie nuddepeHnnanbHbIe ypaBHEHUS TIEPBOTO MOPSAKA.

. Huddepenunansusie ypaBaenus |l mopsiika, qomyckaromue MOHMKEHHUS TOPSIIKA.

JIuneitnsle ogHOpOAHbIe AU(depeHnnanbubie ypaBHeHus || mopsiaka ¢ mocTOSHHBIMU KO3(]-

dbunmreHTamMu.

7.  CtpykTypa 001Iero pemeHus JMHEHHOT0 HEOAHOPOAHOTO ypaBHeHH. HaxoxaeHne 4acTHhIX
peLIeHUi HEOJHOPOIHBIX YPaBHEHMH C IPABOW YacThIO CIIEIIMAIBLHOTO BU/IA.

8. Meroa Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX JUIS PELICHUSI HEOAHOPOIHOTO JTHHEHHOTO
muddepeHranbHOr0 YpaBHEHHUS C TPOU3BOIBHON MPABOH YacThIO

9. Cucrems! nuddepeHmanbHbIX ypaBHeHUH. 3agada Komm.

ST

Oo0pa3sen Oustera KO BTOPOM py0esKHOM aTTecTANMHU

Penmte muddepennmanbabie ypaBHEHHS U CUCTEMY: a) 2 y':’\/; =y

6) xy'=2yln l, y(l)=-e; B) y-—==2x"; r)y"=x
X

e) y”y3+l:0,y(1)=—1, y'(1)=-1; ®K)y" -6y +10y =x + 4; 3){

©CoN A

10.

4y 2

et M xy 42y =0;
X

1z'=y.

Tpetnii cemectp

Bonpocsl k nepBoii pyoe:kHO# aTTecTalluN
Canyuaiinble coobiTus. Kitaccuueckoe orpejieieHue BepoSTHOCTH.
OnemeHThl KoMmOuHaTopuku. [lpaBmio cymmbl U mnpaBwio mnpousBeneHus. [lepecTaHoBkw,
COYETaHUs U Pa3MEILCHHUS.
TeopeMbl CIOXKEHUS W YMHOMXEHHS BEPOSITHOCTEH. YCJIOBHasg BEpPOSATHOCTh. He3aBHCMMOCTH
COOBITHIA.
dopmyiia nojiHOW BeposTHOCTH. DPopmyna baiieca. BeposiTHOCTh OLIEHKH TUITOTES.
HesaBucumele ucneiranus. @opmyia beprymim.
Crnyuaiinble BeTM4rHbl. BUibl ciiyyailHbIX BEJIUYHUH.
JuckpeTHble citydaiiHble BeIMYUHbL. DyHKIMA paclpeeeHus U €€ CBOWCTBA.
MaremaTtnueckoe 0KMIaHUE U TACIIEPCUs JUCKPETHOMN CIIy4aiiHOM BEJIMYMHBI.
HenpepsiBHbIE ciydaliHble BenuyuHbl. DYHKIUA paclpelencHus U IUIOTHOCTb BEPOSTHOCTH
CIIy4ailHON BEJIMYUHBI.
MareMatnueckoe 0KMIAHUE U TUCIIEPCUS HEIIPEPBIBHOM CIIy4YalHOM BEJIMYHHBI.

O0pasen OnJieTa Kk nepBoil py0e:xHOI aTTecTannu

JlecaTh TOMOB CITydaifHBIM 00pa3oM pacCTaBIIOT Ha MoJike. KakoBa BEpOSTHOCTH TOTO, YTO TPH
OTpeielIeHHbIe KHUTH OKaXKyTCsl TTOCTaBICHHBIMU PSAZOM?

BeposiTHOCTB TOTO, UTO TIEpBOE OpYAME MOPA3HT 1eTh paBHa (0,8, a BEPOATHOCTH TOTO, YTO MOpa-
35T 11eJIb TIEpBOE U BTOPOE OpYZHe NMpH oJHOM 3aiie, paBHa 0,48. KakoBa BEpOSITHOCTb TOTO, UTO
BTOPOE OPYHE MOPa3UT LeJIb IIPH OJHOM BEICTpene?

TeneBU30pbI BBITYCKAIOTCS TPEMsI 3aBOJIaMU B KOJIMYECTBEHHOM OTHOILEHHH 1:2:3, mpuuem Bepo-
ATHOCTH Opaka JUIsl 3THX 3aBOJOB COOTBETCTBEHHO paBHbI 3%, 2% u 1%. Haynauy kyruieHHbII
TEJIEBU30p OKa3zaycs OpakoBaHHBIM. KakoBa BEpOSITHOCTH TOI'O, YTO ITOT TEJIEBH30p BBIMYIIECH
TPETHUM 3aBOJOM?

BeposTHOCTh TOr0, 4TO OCETUTENbh Mara3uHa clieiaer nokynku, pasia p = 0,2 . Kakosa Bepo-
ATHOCTb TOTO, 4TO U3 6 moceTutenel 2 cenaroT MOKYIKU?

11
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Bonpochl ko BTOpo#i pyOe:kHOM aTTecTAlMH

Cucremsl ciny4aiiHbIX BennunH. DyHKIUSA pacnpenesieHusl.

YcnoBHBIE pacTIpeieIeHHs CIIy9aiiHbIX BEIMYUH. Y CIIOBHBIE MATEMATUYECKUE OKATAHMS.

Kopapunanusa. Koadpduuuent koppensanuu. KoBapuannonsas u KOppesiUOHHAs MAaTPULIBI U CBSA3b MEXIY
HUMU.

YpaBHeHUE IMHEWHOU CpeIHEN KBaApaTUYECKOU pErpeccuu.

DJIEMEHTEI

MaTeMaTUYEeCKOH CTaTHCTHKH. FeHepanLHaﬁ u BI)I60p0‘IHaH COBOKYIIHOCTH.

Bapuauvonssiii ps.

OMnupudeckas (yHKIUS pacipeeseHus], BBIOOpOUHas CpeiHssA U JUCTIEPCHSL.

CraTucTudecKkre OLEHKU: HeCMeIlleHHbIE, 3()()eKTUBHBIE, COCTOSITENILHBIC.

HuTepBanbHble OLICHKU. [loBepUTENbHAS BEPOSITHOCTD U JOBEPUTEIbHBIN HHTEPBAIL.
OyHKIMOHANBHAS 3aBHCUMOCTh U perpeccus. Koadumument koppensnuu, KOppeisiuOHHOE
OTHOLICHHE, UX CBOMCTBA U OLICHKHU.

1.

Oo0pa3sen OusteTa KO BTOPOil pyOeskHOH aTTecTauuu

JlJig 3a1aHHOTO 3aKOHA paclpeaeNcHUs] ABYMEPHOUM clydyallHOW BENWYMHBI HAUTH KO3 PUIu-
€HT KOppEeJsLIUU U YPABHEHHE PETPECCHH.

X
1 3 4
0,16 0,10 0,28
0,14 0,20 0,12

2.

3.

CnyuaitHas BenrurHa X pacrpejelieHa 10 HOpMaJbHOMY 3aKoHy. CTaTUCTHYECKOe pacipee-
JICHHE BBIOOPKH TPEJICTABJICHO B Ta0IHIIE:

X, 3,5 3,7 3,9 4,0 41
n, 1 3 5 4 4

Haiitu ¢ HagexxHocThio 0,95 noBepUTENbHBIN MHTEPBAJ I OLIEHKH MaTEeMaTHUYECKOT0 OKUIaHUs
U C HaJIe)KHOCTBIO 0,97 — 17151 OLIEHKU CpeIHEro KBaJpaTUUYHOTO OTKJIOHEHHS.

7.2. Bomnpocsl K 3K3aMeHy

IlepBblii cemecTp
Teoperuyeckne BONpPOChbl, BLIHOCHMbIE HA IK3aMEH
JInneiinasi anredpa, 3J1eMeHTbl BEKTOPHOI'0 aHAJIN32, AHAJIMTHYECKAasi TeOMeTPH

Onpenenurenu 2-ro ¥ 3-T0 NOPSAKOB. ANredpanyeckue J0NOJTHEHUS 1 MUHODBI.
[Tonsarue 06 onpexnenurene n-ro nopsiika. OCHOBHbIE CBOWCTBa OINpEAEIHUTENEH; MX INpHMe-
HEHHE K BBIUNCIIEHUIO ONIPENEINUTENEN n-TO MOPSAKA.
Cucremsl nuHeHbIX ypaBHeHUH. [IpaBuno Kpamepa. OqHoponHas cucrema.
Martpuupl. JleiictBust Haax MaTpuniamMu. OOpatHast MaTpulia. MaTpudHbIi crioco0 perieHust cu-
CTEM JIMHENHBIX YPaBHCHUM.
Pemenne cucrem nuHENHBIX ypaBHeHUN meTtoqoM ['aycca. MccienoBanue cucTeM JIMHEWHBIX
YpaBHEHUM.
JlexapToBBI IPSAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH M B NpocTpaHcTse. [lomsapHas
CHUCTEMa KOOPAMHAT.
Bexkropsl. JInnelinbie onepanuu Hax BeKTopaMmu. JIMHEHHO He3aBUCHMMBbIE BEKTOPHI. ba3uc, pas-
noxeHue no 6aszucy. IIpoekium BekTopa Ha ocu koopauHat. Koopaunatel BekTopa. [[nuna
BEKTOPA U HAIIPABJIAIOIINE KOCUHYCBI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,
25.
26.
27.
28.
29.
30.

31.

CkanipHOE ITPOU3BEIEHNE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXAYy BEKTOpaMu. Y CIOBHE Iep-
NEHAUKYISIPHOCTH IBYX BEKTOPOB. MeXaHUYECKUI CMBICI CKAJIIPHOTO NPOU3BEACHMUS.
BekTopHOe U cMmelaHHOE IPOU3BeIeHUsT BEKTOPOB. OCHOBHBIE CBOIMCTBA U BBIYMCIICHUE YEPE3
onpenenureny. KoMmnanapHOCTh TpEX BEKTOPOB. I'eomeTpuyeckue MpUIIOKEHUs BEKTOPHOTO
Y CMELIaHHOTO IIPOU3BECHUN.
[TonsTne 00 ypaBHEHMM HMOBEPXHOCTU B MPOCTPAHCTBE M YPAaBHEHUM JMHHUU Ha IJIOCKOCTH.
IIpsiMasg Ha muiockocTH. PasnuuHble BUIBI ypaBHEHUN IPSIMOM HA INIOCKOCTH. YTOJI MEKIY
IPSIMBIMU. Y CJIOBHSI IEPICHANKYIIIPHOCTH U MAPAJLIEIBHOCTH NMPAMBIX. PaccTosiHME OT TOUKH
JIO TIPSIMOM.
KaHnoHnyeckue ypaBHEHUS! KPUBBIX BTOPOrO HOPSIIKA: OKPYKHOCTH, 3JUIMIICA, THIIEpOOJIbI, Ma-
paboJIbI.
VYpaBHEHHs IUIOCKOCTH U NPSMOM B MPOCTPAHCTBE. YTOJI MEXIY MPSAMBIMH. YTOJ MEKIY Mps-
MO U IUIOCKOCTBIO. TOoYKa nepecedeHus psiMOU U IIIOCKOCTH.
IIpenesn u HenpepbIBHOCTH PyHKIUM
[Tpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuum na 6eckoneyHocTH. OTHOCTOPOHHUE — TPEICIBI.
OrpaHuyeHHOCTb (DYHKIIMH, UMEIOLHH MTpeell.
beckoneyno Oomnpiras u OeckOHEUHO Maiyasi (pYHKUMU W CBSI3b MEXKIy HUMH. Pasznoxenue
GyHKLIMYU, UMEIOLIeH Tpeies, Ha MOCTOSHHYIO U OECKOHEUHYIO Mallylo.
OcHoBHBIE TeopeMbl O mpenenax. PackpeiTue HeomnpeneneHHocter [lepBwiii 3aMeyaTeTbHBIN
npenen.
Uucnossle nocnenosaresbHoCcTU. [Ipenen nocnenoBarenpHocT. CyliecTBOBaHUE MPEJENia MO-
HOTOHHOM OrpaHWYeHHON nocienoBarenbHOCTU. Hucio e. HatypanbHble norapu@mel.
CpaBHeHue OECKOHEYHO MAJbIX. DKBHBAJICHTHBIE OCGCKOHEYHO Malibie. 3aMEeHa OECKOHEYHO
MaJIbIX SKBUBAJICHTHBIMU IIPU BBIYMCIIEHUU IPEIEIIOB.
HenpepsiBHOCTh QyHKITNH B Touke. ToUkM pa3pbiBa QYHKIIMH U UX KIACCHU(PHUKAIHSL.
HenpepbiBHOCTh (yHKIMU Ha oTpe3ke. CBOWCTBA HENPEephIBHBIX HA OTpe3Ke (yHKUMH: orpa-
HUYEHHOCTb, CYILIECTBOBaHME HAMOOJBIIEr0 U HAMMEHBIIEro 3HaYeHHH, CyIIeCTBOBaHHUE MpO-
MEXXYTOUHBIX 3HAYEHUH.
Anddepenuuanbuoe ucunciaenne GQyHKIUil OHOM MepeMeHHON
[TpousBogHas GyHKIMK OAHOW MEPEMEHHOW; €€ TeOMETPUYECKHIl M MEXaHHMYECKHH CMBICIH.
JuddepeHurpyeMocTb GyHKIIUH.
OcHoBHble npaBwia aupdepenuupoBanus. [IponsBoanas cinoxuoil pynkuuu. IIpousBoaHsle
OCHOBHBIX 2JIEMEHTapHbIX QyHKUKH. Jlorapupmudeckoe nuddepeHunpoBaHue.
ObpartHas ¢ynkuus. HempepsiBHOCT U quddepenipyeMocts oopaTtHoi ¢yHkuuu. [Ipous-
BOJIHBIE OOpaTHBIX TpUrOHOMETpUYeckuX GyHKIu. Tabnuia nporu3BOIHBIX.
JuddeperurpoBanre HESBHBIX U MapaMETPUUYECKH 3a1aHHBIX (DYHKIIMH.
Juddepenunan pyHKIMN U ero reomeTpudeckuii cmpica. CBs3b ¢ npousBojaHoM. uddepen-
uan cinokHor ¢pyHkuuu. MHBapuanTHOCTH popMbl quddepeniuana 1-ro nopsaka.
[TpousBoausie u nuddepennmansl Boicnx nopsakoB. @opmyna Jleltonuna. HennBapuant-
HOCTh (opMbI U depeHIrana mopsaKa Bolle MepBoro.
Teopembr ®epma, Pomst, Jlarpamka u Komm o nuddeperupyeMbrx GyHKITHSIX.
IIpaBuiio JlonuTans packpbITHsI HEONIPEAEIEHHOCTEN.
Hccnenoanne GyHKIUU C MOMOUIbIO MEPBOIl MPOU3BOIHOM: HEOOXOAUMBIE M JOCTATOUHBIE
yCJIOBHUSA BO3pacTaHusi M yOBbIBaHUS (YHKIHMM; HKCTpEMYMBl (QYHKIMM; HauOoJbllee u
HauMeHbIIIee 3HaUYeHUs! PYHKIINHU Ha OTPE3KeE.
HccnenoBanue (GyHKIMU C MTOMOIIBIO BTOPOM MPOU3BOAHOM: AIKCTPEMYMBI (DYHKIIMU; BBITYK-
JIOCTh, BOTHYTOCTh U TOUKH nepernda rpapuka GyHKIUY.
AcumnToTs! KpuBbIX. OO0IIas cxema uccieoBanus GyHKIUU U TOCTPOEHUs rpaduka.
DOYHKIMN HECKOJbKHUX NepeMeHHbIX

@OyHKIMM HECKOJBbKUX TNepeMeHHBbIX. Obnacte ompeneneHus. Ilpeaen um HempepbIBHOCTh
(YHKLUU HECKOIBKHUX MEPEMEHHBIX.
YacTasle npousBoaHbIe. [lonHbI nuddepenuan u ero uCroiab30BaHUE B IPUOJIMKEHHBIX BbI-
yuciaeHusax. VHBapuaHTHOCTH (opMbl MONHOro auddepeHnnana. I'eomeTpudyeckuil cMbICT
nonHoro auddepennuana. KacarenbHas miockocTh 1 HOpMalb K TOBEPXHOCTH.
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32.
33.
34.
35.

36.
37.

YacTHble TPOU3BOAHbIEC U MOJHbIE U(PepeHIranbl BeICIUX nopsakos. @opmyina Teinopa.
HesBubie pynkiuum u ux quddepeHnupoBanue.

CkanspHoe nosie. IIponsBoanas o HanpasieHuto. ['pagueHT.

OKcTpeMyM (PYHKIMHM HECKOJIBKHX IepeMeHHbIX. HeoOxoaumble 1 10CTaTOYHbIE YCIOBHS CY-
IIECTBOBaHUS dKcTpeMyMma. Hanboupliee 1 HauMeHbIee 3Ha4eHus1 (PyHKIMH B 3aMKHYTO# 00-
JaCTH.

VYcnoBHbIi 3kcTpeMyM. Meton MHOkUTENER JlaHTpaHxKa.

MeTtoa HauMEeHBUIMX KBaJAPaTOB AJIs 00OpaObOTKU 3KCIIEPUMEHTAIBHBIX JaHHBIX.

Oo0pa3en dK3aMeHAIMOHHOT0 OnJIeTa

1. Onpenenurenu |l u 1l mopsakos. Onpenenennst 1 OCHOBHBIE CBOMCTRBA.

> w

9]

[ X, +2x, +3x, =5,

Pemnts cucreMy TMHENHBIX YpaBHEHUMN: J 2X, = X, = X3 =1,

3

[xl + 3x2 +4x, = 6.

Haiitu yriosoii ko3¢ unueHt npsmoit AB, eciim A(-2;5), B(-3;4).

. Haiitu nmpousBoaHyo QyHKIMH y = e’ .cos x. Jlana Gyukuus y =12 ° . Haiiru  y”.

™=

o

10.

11.

12.

13.

. Jlanbl BekTOpBL: @ = {1;— 2;1},b = {~ 1;0;-1} . Haiiti X CKaJipHOE ¥ BEKTOPHOE POM3BEICHHSL.

2
"

Bropoii cemecTp

Teopeanecxne BOIIPOCHI, BLIHOCHMBbIE€ HA 3K3aMEH

HNHTerpajbHoe ucyucaeHue GyHKUMIL 0HOM nepeMeHHO
IlepBooOpasHas. HeonpeneneHHbI HHTErpai U €ro cBOicTBa.
Tabnuia oCHOBHBIX (POPMYIT UHTETPUPOBAHMUSL.
[Ipocreiimme mprueMbl HHTETPUPOBAHUS. 3aMEHa IEPEMEHHON B HEONIPEAECIEHHOM HHTErpase.
HHTerpupoBaHue 1o 4acTsm.
Wurerpuposanue 1poOHO-palMOHATIBHBIX (DYHKIMH ITyTeM pa3sIoyKeHUs Ha POCTeHIe 1poou.
WuTerpupoBanne BbIpaXeHHH, colepKalliuX Tpuronomerpuueckue pyHkiuu. Marerpupona-
HUE€ HEKOTOPBIX UPPALMOHAIBHOCTEMN.
OnpeneneHHblil MHTErpaji Kak mpejien HHTerpaibHbIX cyMM. CBOMCTBA ONPEEIEHHOTO UHTE-
rpana. Teopema o cpennem. @opmyna Hetotona-JleitoHuma. 3aMeHa nepeMeHHOM B orpeie-
JIEHHOM uHTerpaie. IHTerpupoBaHue mo 4acTsM.
Hecob6cTBeHHbIE MHTErpaIbl ¢ 0ECKOHEUHBIMU MpEIeaMy U OT HEOTPAaHUYEHHBIX (YHKIUH.

JudpepenuuaibHbie ypaBHEHHS

OcHOBHbIE OHATHS TeopuH U epeHManbHbIX ypaBHeHnH. 3anaya Komu. Teopema cyme
CTBOBaHMSI U €JMHCTBEHHOCTH perieHus. [lonstue ocoboro pemienus
OcHoBHbIE Ki1acchl AU depeHInanbHbIX ypaBHEHUH IEPBOTo MOPsKa, UHTETPUPYEMBIX B
KBaJparypax
Juddepennunanbable ypaBHEHHS BbICIINX TOpsiAKoB. 3anada Kommu. Teopema cymecTBoBaHus
Y €JUHCTBEHHOCTHU. Y PABHEHUS, JOITYCKAIOIINE IOHWKEHHUS TTOPSIKA
JIuHeltHbIE OHOPOIHBIE U HEOAHOPOIHBIE MU dhepeHinanbHble ypaBHeHus. CTpykTypa o01ie-
IO peleHus: OJHOPOIHOTO JIMHEHHOro TuddepeHIaIbHOro0 ypaBHeHus. MeTo 1 Bapuauuu
MIPOU3BOJILHBIX TOCTOSHHBIX JJISl PEIIEHUs] HEOAHOPOIHOTO JIMHEHHOT0 1 dhepeHInanIbHOro
YpPaBHEHUS C MPOU3BOJIBLHOMN MPABOW YaCThIO
JIuneitnsle nu¢dhepeHuanbHble YpaBHEHUS C MOCTOSIHHBIMU Kodpduurentamu. CTpyKTypa
o01Iero pemnieHus JMHEHHOro HeoTHOPOAHOTO ypaBHeHHs. HaxoxieHre yacTHBIX pelieHni
HEOJHOPOAHBIX YPAaBHEHUH C IIPAaBOM 4aCThIO CIELUAIBbHOIO BUIA
Cucremsl muddepeHnmanbapX ypaBHeHuid. Hopmanbabie cucteMbl. 3anada Komm.
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1.

Oo0pa3zen 3K3aMeHALMOHHOTI0 O1JIeTa
[TepBooOpaznas. HeornpeaeneHHbI HHTETPAl U €T0 CBOMCTBA.

2. Pemuth muddepeHnmaibHble ypaBHEHUS:

1) 5+ y’dx = yva+ xdy ; 2) y"=xsinx; 3)y"+8y' +20y=x+4.

3

4
3. Pemnth 3anauy Komm: y'- 2o ; y(1)=0.

X

(y'=2y-z,

4. Pemuts cucremy quddepeHuanbHbIX ypaBHEHUI: |

|z'=y-2z;

tgx 2
e X

5. Haiitu uHTETpaIBL: j—zdx : I—3dx; J'sin ® xcos xdx .
1+ 2x

10.

11.
12.

13.

14.
15.

16.

cos X

Tpetnii cemectp

Teopeanecxne BOIIPOCHI, BLIHOCHMbIE€ HA 3K3aMEH

Teopusi BEepOSATHOCTEH M MATEMATUYECKAsl CTATUCTHKA

[Ipemmer Teopuu BeposTHOCTH. [IpocTpaHCTBO — dleMEHTapHBIX  coObiTHil. OCHOBHBIC
ONpEIEICHUS.

[Tonsitue cnyuaitnoro coobiTust. Kiaccuueckoe onpenieseHue BEpOSITHOCTH.

OnemeHTsl KoMOuHaTopuku. [lpaBmio cymmbl U mnpaBuwio mnpousBenaeHus. I[lepectaHoBkw,
COYETaHUS U Pa3MEILCHMUS.

TeopeMbl CIOKEHUS W YMHOXEHHS BEPOSATHOCTEH. YCJIOBHasg BEpPOSATHOCTh. He3aBHCMMOCTH
COOBITHH.

dopmyiia nojiHOW BeposITHOCTU. DPopmyna baiieca. BeposiTHOCTh OLIEHKH TUITOTES.

HesaBucumble wucneitanuss. @Popmyna beprymm. HauBeposArHeliiee 4YHCIO HACTYIUICHUS
coObITus B cxeme beprymu.

Penkue coObrtusi. @opmyna [lyaccona.

JlokanpHas u uHTErpaibHas Teopembl MyaBpa-Jlamnaca. OTKIIOHEHHE OTHOCUTEIBHON YacTOTHI
OT MTOCTOSIHHOM BEPOSITHOCTH B HE3aBUCUMBIX HCIIBITAHUSX.

Omnpenenenue ciayyailHOW BenWYMHBL. Buael cinydailHbIx BenuuuH. JIUCKpeTHbIE cllydaliHble
BeMYUHBL. OyHKINS pacIpeAeIICHNs] U €€ CBOMCTBA.

TunuuHbple pacnpeleneHusl NUCKPETHBIX CIIydalHbIX BEJIUYHMH: paBHOMEpPHOE, OWHOMHAJIbHOE,
ITyaccoHoBcKOE.

MareMaTnueckoe 0KHJIaHUE U TUCIIEPCUS JUCKPETHOM CITy4aillHON BEJTMYUHBI.

HenpepsiBHble cnydaiiHble BennuuHbl. DYHKIUSA pacnpeneineHus W IUIOTHOCTh BEPOSTHOCTH
CIIy4ailHON BEJTMYMHBI, UX B3aUMOCBSI3b U CBOWCTBA.

PaBHOMEpHOE, TMOKa3aTeNbHOE W HOPMAJIBHOE pPACHpPENENICHNs HENPEPBIBHOM CIIy4ailHOU
BEJIMYMHBI.

MareMaTrnyeckoe 0KHIaHUE U JUCIIEPCUS HEPEPBIBHOM CIIy4ailHOM BEJIMYHHBI.

HopmanbHoe pacnpeneneHue u ero cBoiicTBa. 3akoH Oonbliux yucen. Teopembl bepnymnu u
Yeorrmena. LlenTpanbras npenenpHas Teopema JIsmyHoBa.

CucreMbl CllydyallHbIX BEIMYMH. PacnpeneneHre IByMEpHOW CiiydyailHOW BenuuuHbl. KoBapuanms
u kodpdurnment koppensuuu. JluHeiHas perpeccus. KoBapuwarmmoHHass ¥ KOppENISIIMOHHAS
MaTpHLbI CIIy4allHOIO BEKTOPA.
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17. DnemeHThl MaTeMaTUYECKOM CTAaTUCTUKHU. ['eHepanbHas U BBIOOpPOYHAS COBOKYITHOCTH.
Bapuauvonssiii ps.

18. T'mcrorpamma, sMnupuuecKkas QyHKIUS pacipeaeIeHns, BBIOOPOYHAs CPEIHS U AUCTIEPCHUSI.

19. CraTtuctuyeckue OICHKH: HECMEIIEHHBIE, Y PEeKTUBHBIEC, COCTOSATENbHBIC. [[0rpenHOCTh OIEHKH.
JloBeputenbHas BEpOSTHOCTh U JOBEPUTENbHBIN HHTEpBaj. Onpenenenne He0OX0AUMOro oobeMa
BBIOOpKU. [IpMHINIT MaKCUMaIbHOTO MPaBIOIO00HS.

20. ®yHKUMOHATBHASA 3aBUCHUMOCTh U perpeccusi. Kpusbie perpeccuu, ux cBoiictBa. Koaddumment
KOPPEJSILINY, KOPPEISALMOHHOE OTHOLIEHHUE, UX CBONCTBA U OLIEHKH.

21. Cratuctuyeckre MeToJbl 0O0pabOTKM pe3ynbTaToB HaOmoneHuit. OmnpeneneHue mnapaMmeTpoB
HEJIMHEWHBIX YpPaBHEHHUM pEerpeccud METOJOM HAaMMEHBIIMX KBaJpaTOB HENOCPEJICTBEHHO U C

MMOMOIIBIO JIMHCAPUIYIOIHX 3aMCH IICPECMCHHBIX. Ilonsatue o KpUTCPUAX COorjiaCus.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa
1. JIuneitnas perpeccusi. OnpeseieHue napaMeTpoB ypaBHEHUH PErpecCHr METOIOM HAaMMEHBIIINX KBAIPATOB.
2. TeneBU30PHI BBITYCKAIOTCS TPEMS 3aBOJIaMU B KOJTMUECTBEHHOM OTHOIICHUH 1:2:3, mpudyeM BEpOSTHOCTH
Opaka U1t 3THX 3aBOJOB COOTBETCTBEHHO paBHbI 3%, 2% u 1%. Haynauy KyniieHHBIH TeeBU30p OKa3aics Opa-
KOBaHHBIM. KakoBa BEpOSITHOCTB TOT0, YTO 3TOT TEJIEBU30P BBIIYILEH TPETHUM 3aBOAOM?

(0O npm x<0,
3.Cnyuaiinas BenmuuHa X jgaHa GyHkuueit pacnpenenenns : F (x) = x° npu 0< x<1,

|1 npu X >1.
L p

HaiiTi: mmoTHOCTE BeposATHOCTEH f (X) ; MaTEeMaTHYECKOe OXKHUAaHHUE; TUCTIEPCHUIO; CpEAHEe KBaIpaTHIECKOe
OTKIIOHCHHE.

4. Cnyuaiinas BeanunHa X pacrpesiesieHa 1o HOpMaJIbHOMY 3aKoHYy. CTaTUCTHYECKOE PAacIpeeieHue BhIOOp-
KU TIPE/ICTABIICHO B TaOJUIIE:

X 15 17 20 21 25

n. 1 3 2 4 6

Haiitu Toueunsie OILICHKHN CTATUCTHUYCCKUX XaPAKTCPUCTUK U JOBECPUTCIIBHBIC MHTEPBAJIbI IJI UX OLICHKHU C

HajaexxHocThio 0,95.

7.3. Tekymmii KOHTPO.JIb
OOpa3ub! THIOBBIX 3alaHNH /151 KOJIJIOKBUYMOB

Buaer 1
1. BektopHOe U CMeIIaHHOE TPOU3BEACHUS BEKTOPOB U MX T€OMETPUUYECKHE MTPUIIOKEHHUS.
2. TIpaBuito JlomuTanst pacKpBITHS HEOTIPEIEICHHOCTEH.
Buaer 2
1. WHurerpupoBaHue IpoOHO-PATMOHATBHBIX (PYHKIIUHM MyTeM pa3iioKeHuUs Ha MPOoCcTeIne Jpoou.
2. OcHoBHbI€ KJIacchl MU (HepeHIInaTbHBIX YPaBHEHHUH EPBOro MOPsIKa, MHTETPUPYEMBIX B
KBaJipaTypax.
bunaer 3
1. ®opmyna nonnoi BepositHocTU. Dopmyna baiieca. BepoaTHOCTb OLEeHKH THITOTES.

2. Marematnueckoe 0KHJIaHUE U TUCTIEPCUs HETIPEPHIBHON CITydYalHON BETUIMHBI.
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7.4. Onucanue noka3arejeil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHINI HA
PA3JIHYHBIX 3Tanax ux GopMUpoOBaHNsl, ONMUCAHUE IIKAJIbI OlleHMBAHUSA

Taoauma 7
Kpurtepnu oueHnBaHus pe3yabTaTOB 00y4eHH
HaumeHnoBanue
Il1aHupyemble Pe3yabTaTBl [\ o0 a1 Go 41-60 6annoB OLEHOUHOro
0CBOCHHSI KOMIIETEeHIIHH 61-80 6aaga0os | 81-100 6annoB I
JI0B (Hey10- | (yIOBJIETBOPH- (xopoumo) (oTsmuno) cpencTBa
BJIETBOPH- Teﬂbﬂo) p

OIIK-1. CriocoOeH IpuMeHAThL 0a30Bble 3HaHUA QyHIAMEHTAIBHEIX Pa3geioB HayK 0 3eMJile, ecTe-
CTBEHHOHAYYHOI'0 1 MAaTEMATHUYSCKOI'0 IIUKJIOB MPH PEIICHHUH 3a7a4 B 00J1aCTH SKOJIOTUH U IIPUPOI0-

I10JIb30BAHU A

3HATH  OCHOBBI  JIMHEHHOU
anreOphl C DIICMEHTAMH aHa-
JIMTUYECKOU reOMETpUH,
MaTeMaTHUCCKUH aHaJn3,
OCHOBBI JUCKPETHOU
MaTeMaTHKH, OCHOBBI TEOPUHU
0OBIKHOBEHHBIX nudepeHn-
AIbHBIX YPaBHEHWH, OCHOBBI
TEOpUU BEPOSITHOCTEN u
MaTEMaTHYECKOW CTATHCTUKH.

®parmeHTap-
HBIC 3HAHUA

Hemnonnreie 3Ha-
HHS

Cdopmuposan-
HbIe, HO COJiep-

Kalle OTaelb-
HBIE TIPOOEIIBI

3HaHUA

Cdopmuposan-
HbIE
cucTeMaTHye-
CKHe

3HaHUA

Ymernb NPUMEHSATH
MaTeMaTHYECKHE METOIBI IS
peeHus TUIOBBIX
npodecCHOHANBHBIX  3ajad,
OPHEHTHPOBATHCS B
CIIPaBOYHOI
MaTEeMaTHYECKON
JIUTEpaType, puoOpeTaTh
HOBBIE MaTeMaTHYECKHe
3HAHUS, UCTIONB3YS
COBpEMEHHBIE o0pa3oBa-
TeNbHbIe U MHQOpMAIIHOHHBIC
TEXHOJIOTMH,  HCIIOJIb30BaTh
MaTEeMaTHYECKYIO JIOTHKY JJIs
(dhopMHpOBaHUs CYXJICHHH T10
COOTBETCTBYIOIINM
npodecCuoHANbHBIM
mpobaemMam.

YacTuuHbIe
yMEHUs

Henomneie
yMEHUs

‘YMeHus MoJIHbIE,
JIOTTYCKAaIOTCSI He-
0OJIBIIIHE OIINO-

K1

Cdopmuposan-
HbIE

YMEHUS

Baagers meromamu mocTpo-
€HUs NPOCTEHIIMX MaTeMa-
THYCCKUX MOHeHeﬁ THUIIOBBIX
npodecCHOHANBHBIX  3ajiad,
MeTogaMHu Oo0pabOTKH IKCIIe-
PUMCHTAJIbHBIX JaHHBIX H
aHajuM3a TOJYYEHHBIX pe-
3yJIBTaTOB.

YactuuHoe
BJIAJICHUC
HaBBIKAMH

Hecucremarn-
YeCcKoe MpumMe-
HEHHE HaBBIKOB

B cucremarnue-
CKOM TIpHUMEHe-
HHMH HaBBIKOB JI0-
IyCKaroTCs Mpo-
Oebl

YcnemnHoe u
cHCTEMATHYE-
CKO€ IIpUMeHe-
HHE HAaBBIKOB

Bapuantsl
KOHTPOJIb-
HBIX paboT
I pYy-
OeKHOH U
MIPOMEXY-
TOYHOH at-
TECTaLUH,

TUTIOBBIC

3aJlaHus

Ul KOJUIO-
KBUYMOB

Ul TeKy-
IIer0 KOH-
TpOJIA,
PHAHTHI JUIS

Ba-

CcaMOoCTOsI-
TEJIHLHOUN
paboThI
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8. OcoGenHoCTH peanu3anyvu JMCHHUIVIMHBI 1JISl MHBAJIMI0B U JIUI

C OrpaHu4¢HHbIMHA BO3MOKHOCTAMH 310POBbLA

JInist OCYIIECTBIICHUS! TIPOIICYP TEKYIIEr0 KOHTPOJSI YCIEBAEMOCTH U MPOMEXKYTOYHOM arTe-
cTanuu o0y4aromuxcst co3aHbl (POH/IBI OLIEHOUHBIX CPEICTB, aIallTHPOBAHHBIC JUIsI HHBAJIMIOB U JIUI]
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBbSI M MO3BOJISIONIAE OLICHUTh JOCTH)KCHUE MU 3aIlIaHM-
POBaHHBIX B OCHOBHOI 00pa3zoBaTeIbHON MpOTrpaMMe pe3yibTaToOB OOYYEHHUS U YPOBEHb CHOPMHUPO-
BaHHOCTH BCEX KOMIICTCHIINH, 3asBJICHHBIX B 00pa3oBareibHOl mporpamme. dopma npoBeneHHs Te-
KyIIEH aTTecTaluy JUIsl CTYJCHTOB-MHBAJINIOB YCTAHABIMBACTCS C YY€TOM WHIAWBHUYAIBHBIX TICHXO-
bu3HYECKUX 0COOCHHOCTEH (YCTHO, MMCHhbMEHHO Ha Oymare, MMChbMEHHO Ha KOMIbIOTEPE, B (hopmMe Te-
CTHpOBaHUSA U T.IL.). [Ipy TecTupoBaHUM Ui CIA0OBHISIIMX CTYACHTOB HMCIOJB3YIOTCS (DOHIBI Olle-
HOYHBIX CPEACTB C YKpPYNHEHHbIM HpudpToM. Ha sK3aMeH mpuriamaercss CONpoOBOXIAOIMINN, KOTO-
pBIii  OOecreunBaeT TEXHUYECKOE COMPOBOXKICHHE CTYACHTY. lIpm HEOOXOJMMOCTH CTYACHTY-
MHBAIMAY PEIOCTABIIACTCS JONOIHUTEIBHOE BPEMs Ul MOATOTOBKM OTBETA HA dK3aMeHe (WM 3aue-
Te). OOydarolyecs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsI U OOydaromuecss MHBaJIUAbI obec-
NIEYMBAIOTCS TIEYATHBIMU U AJIEKTPOHHBIMH 00pa30BaTEbHBIMU pecypcaMu (TPOrpaMMBbl, y4eOHBIE
1ocoOust [Tl CAMOCTOSATENBHOM paboThI U T.1I.) B (hopMax, aJaliTAPOBAHHBIX K OTPAaHHUYCHHUSM HX 3710-
POBBSI U BOCTIPHUSITHS HH(POPMAITUH:

1) JUTSL UHBAJIUOB | JIMII C OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI 110 3PEHUI0:

- AJsA cjenbIX: 3aJaHus UL BBIIIOJHEHHS Ha CEMHHApaX W IMPAKTUYECKUX 3aHITHAX
oopmisitoTest  perbeHO-TOUeYHBIM IIpUPTOM bpaiiis Wi B BHIE DIIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TIOMOUIBIO0 KOMIBIOTEPA CO CHEIHATU3UPOBAHHBIM POTPAMMHBIM 00€CIIeUeHUEeM JIJIst
CJICTIBIX, JIMOO 3aYUTHIBAIOTCS ACCHCTEHTOM; IHChMEHHbBIC 3aJaHHs BBIMOJHSIOTCS Ha Oymare
penbedHO-TOYeUHBIM MmpudTOM bpaiing wim  Ha KOMIBIOTEPE CO  CHENHATH3HPOBAHHBIM
POTPaMMHBIM O0ECTICYECHHEM ISl CIETBIX JTHOO0 HAJUKTOBBIBAIOTCS aCCUCTEHTY; O0YUYarOIIUMCS JIJIst
BBIIIOJIHEHUST  33JaHUsl TpPU  HEOOXOAMMOCTH  IPENOCTABISIETCS  KOMIUIEKT  MHCHhMEHHBIX
NPUHAAISKHOCTEH M Oymara A mucbMa penbedHO-ToYeuHbIM HipudToM bpaiins, xommbeiorep co
CTHeHATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUSHHEM IS CIIETIBIX;

- IJI1 cJ1Ia00BHASIIMX: 00ecrieunBaeTCs UHIMBUyaJIbHOE PABHOMEPHOE OCBEILICHHE HE MEHEe
300 mrokc; oOywaroluMmcsi JJs BBIIOJIHEHUS 3aJaHusl NPU HEOOXOIMMOCTH IPEOCTABISETCS
YBEJIMYMBAIOIIEEe YCTPOMCTBO; BO3MOXKHO TAaKXKE€ HCIOJIb30BAHUE COOCTBEHHBIX YBETMYMBAOLINX
YCTPOMCTB; 3a/1aHMs JUIS BBITIOTHEHUS 3aIaHUi O(POPMIISIOTCS YBEIIMYSHHBIM MIPUPTOM;

2) JUIS. ’HBAJIMOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS MO CJYXY:

- U1l TJIYXHMX M CJIa00CabIIIAIMX: 00ECTIeYBACTCSl HATMYHE 3BYKOYCHIIMBAOIIEH ammmapary-
pbl KOJUIEKTUBHOTO TOJb30BaHUS, IPU HEOOXOIUMOCTH OOYYaroIUMCs MPEIO0CTaBISIETCsl 3BYKOYCH-
JMBAOIAS armaparypa WHIABUAYAILHOTO TMOJIB30BAHUS; MPEIOCTABISIOTCS YCIYTH CYPIOTEPEBOI-
YHKa,

- VI CJIENOTJIYXUX JOIyCKAeTCs MPHUCYTCTBUE aCCHUCTEHTA, OKA3bIBAIOIIETO YCIyrH THU(IO-
CypJIoTIepeBOJUMKA (TTIOMUMO TPEeOOBAHHH, BBIIOIHAEMBIX COOTBETCTBEHHO IS CIEMBIX U TIYXHX);

3) JUTSL JIUI] C TSDKENTBIMU HapyIICHUSMU PEYH, MIYXHX, CIaOO0CIbIIIAUX JEKIUU U CEMHU-
Haphbl, IPOBOJUMBIE B YCTHOH (popme, MPOBOASTCS B MUCbMEHHOM (Qopme;
4) JUIsT UHBAJIUIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbS, HMMEKIIUX

HapyLIEeHHUs ONMOPHO-ABUIaTeJILHOI0 annapara:

- JI AL ¢ HAPYIICHUAMHA OIIOPHO-ABUTATCIIBHOTO aIrapara, HapyICHUAMHA JABUTaTCIIbBHBIX
(GyHKUIMH BEpXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MMChbMEHHBIE 3a[aHUs BBI-
MOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHHUATIU3HUPOBAHHBIM IIPOTpaMMHBIM oOecreueHrueEM HIIH HaIUKTO-
BBIBAIOTCSl ACCUCTEHTY; BBINOJIHEHHE 3aJaHuil (TECTOB, KOHTPOJBHBIX PabOT), MPOBOAUMBIE B MHUCH-
MeHHOMH (hopme, TPOBOASTCA B YCTHOH (popMe MmyTeM orpoca, 6ecebl ¢ 00ydaronumcs.
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10.
11.

12.

13.

9. YueOHO-MeTOAUYEeCKOE M HHPOPMALIMOHHOE O0ecnevYeHne TN CIUTIIUHbI

9.1. Jlutepartypa

bepmant, A.®. KpaTkuii Kypc MareMaTH4eCKOTO aHaiIKM3a [DJIEKTPOHHBIM pecypc] : yueOHoe 1mo-
cobue / A.®. bepmant, N.I'. ApamanoBud. — DnektpoH. gan. — CII6. : Jlans, 2010. — 736 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3ari. ¢ skpana.
I'mypman, B. E. Teopust BeposiTHOCTEH U MaTeMaTUdecKas CTATUCTHKA : YU€OHUK [T PUKIIAIHO-
ro 6akanaspuara / B. E. 'mypman. — 12-e uzn. — M. : U3narensctBo FOpaiit, 2017. — 479 ¢. —
(Cepus : bakanasp. [Ipuknagnoit kype). — ISBN 978-5-534-00211-9. — Pexum moctymna :
www.biblio-online.ru/book/CC12815A-568B-4A42-8FE2-BC6F4D82ACB4.
KpacuoB M.JIL., Kucenes A.U., Makapenko I".W., ukun E.B., 3ansnun B.W. Bes Beicias mate-
Matuka. B cemu tomax. — M.:U3n-Bo Jlenann, 2017.
Harancon, W.I1. Kpatkwuii Kypc BBICIICH MaTeMaTUKH [ DIEKTPOHHBIN pecypc] : yueOHoe mocobue.
— Omektpon. pman. — CII6. : Jlaws, 2009. — 728 <c¢. — Pexum gocTymna:
http://e.lanbook.com/books/element.php?pll_id=283 — 3aru1. ¢ skpana.
[TuckynoB H. C. luddepenunansaoe u unrerpansHoe ucuucienus. — M.: UHTEI'PAJI TIPECC,
2007.
CaunoB A. A. Kparkuii Kypc BeIciIeii MaTeMaTuku, ToM. 1, Tom 2. — I'po3nsiit, 2016
Abnynxamunos C. C. Teopust BeposITHOCTEH U MaTeMaTndeckas craTuctuka. COOpHUK 3a  Jad. —
I'pozuerii, UIIL IT'THU, 2011.
baraesa M. T. COopHuUK 3a/1a4 110 TMHEHHON U BEKTOPHOM anreOpe U aHaTUTHYECKON FeOMEeTpUH.—
I'posueriii, UIII[ ITTHTY, 2019.
Hamnaesa JI. I11., Cocnambekona JI. C. Coopnuk 3anau. uddepenunanbupie ypaBHEHHUS.

— I'posueiii, UIIL T'THU, 2010.
MarameBa X.I1. J/luckpetHas maremaruka. YueOHoe nmocodue.— ['posusiid, WUIIL ITTHTY, 2015.
Matematuueckuii ananus u nauddepeHanbable ypaBHEeHUs. 3a1auu U yIpaXHEHUs! [ DIEKTPOH-
HBI pecypc]: ydeOHoe mocobue/ B.B. BnacoB [u np.].— DneKTpoH. TEKCTOBbIE JaHHbBIC.—
Mocksa: MnrepHer-YHusepcuter MHdopmanmonnsix Texnonoruit (MHTYUT), Aii Ilu Ap Me-
nua, 2020.— 375 c— Pexum gocryma: http://www.iprbookshop.ru/97549.html. — DBC
«IPRbooks
Ymapxamxkuena JI. K. MHrerpansHoe ncurcinenue GyHKIMKM oAHON nepeMeHHo. COOpHUMK 3adad
— I'po3nsiii, UIIL[ I'THH, 2007.
Cannos A. A. JluddepennmanbHoe ncuncieHne QyHKIMI HECKOJIbKUX NEPEMEHHbIX. YdeOHoe
nocobwue 1o u3yueHuto pazaena. - ['posusiii: UL I'THHU, 2009.

9.2. MeToanyecKue yKa3aHusi JUIA 00y4AKOIIMXCSI 0 OCBOCHUIO THCHHMILTHHBI (CM. PHJI0KEHHE)

10. MaTepuaibHO-TeXHHYECKOe o0ecredeHne JUCHMILTHHbI

3a kadenpoit «Bpicimias u MpuKIagHas MaTeMaTHKa» B TJIABHOM y4eOHOM KOPITyCe 3aKperuie-

HBI JeKImoHHas ayautopus Ne 1-08, aynuropun 11t mpoBeneHus npaktudeckux 3aHsatuii NeNe 2-08,
2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO M3 KOTOPHIX OCHAIIEHO TabauIamu, rpadude-
CKUM MaTepHajioM, YyepTekKaMH IO JIMHEHHOW anredpe, 371eMEeHTaM BEKTOpPHOW anreOpbl, aHAIUTHYe-
CKoOl TeomeTpuu, auddepeHnanbHOMY UCYUCICHNI0 PYHKINN OJHON MepeMeHHOU, UHTETPAIbHOMY
ucuucieHuto; aya. Ne 2-12 ciryxuT B Ka4ecTBE KOMITBIOTEPHOTO KJlacca, I/Ie YCTaHOBIICHBI 12 KOMITb-
I0TE€POB, KOTOPBIE HCIONB3YIOTCS ISl CAMOCTOSITENILHON padOThl CTYJIEHTOB; 3/1€Ch K€ BO3MOXKHO HC-
M0JTb30BaHNE KOHTPOJIUPYIOIIUX TporpamMM JUTsl TpréMa 3a4€ToB M dk3aMeHOB. Ha kadenpe nmerorces
WHTEPAKTUBHAS IOCKA M TUATIPOEKTOP.
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Ipunoxenune
MeTtoauyeckue yKa3aHusl 110 OCBOCHHIO AU CUMIIIMHBI

«MaTeMaTHKA»

1. MeToanueckne yKkazanus JJisi 00y4aromuxcs Mo NJIAHUPOBAHUIO M OPraHM3alUM BpeMe-
HH, HEOOXO0IMMOT0 /1JIsl 0CBOECHHS THCIIUITHHBL.

N3ydyenune pekoMeHayeTCsl HauaTh ¢ O3HAKOMIICHUs ¢ pabouel MporpaMMoil AMCUUIUIMHBI, €€
CTPYKTYpOH U coaepkaHueM pa3aenoB (Momynei), (HOHAOM OIEHOYHBIX CPEACTB, C Yy4eOHO-
METOJUYECKUM U UH()OPMALIMOHHBIM 00€CTIEYeHUEM JUCIUILINHBL.

JucnummmHa «MaTeMaTHKa) COCTOUT U3 9 CBA3aHHBIX MEXKIY COOO0I0 TeM, 00SCIIeUNBAIOIIUX
nocie0BaTeIbHOE U3yUeHHE MaTepurana.

OOydenwue Mo nucHUIUIMHE «MaTeMaTHKay» OCYIIECTBISIETCS B CIeaAyomux Gopmax:

1. Ayautopsble 3aHATUS (JIEKIIMH, TPAKTUUECKUE 3aHSITHS).

2. CamocrosiTenbHass padoTa CTyJaeHTa (MOATOTOBKA K JICKIUSM, MPAKTUYCCKUM 3aHSATHUSM, Te-
cTam, pedepaTtam, I0KIaAaM U UHBIM (opMaM MUCbMEHHBIX paboT, MHAUBUIyallbHASL KOHCYJIbTAUS C
IIpernoaaBaTesieM).

3. UnTtepaktuBHble (OPMBI TPOBEACHHS] 3aHATUN (KOJUIOKBHYM, JIEKIHUS-TUCKYCCHS u
ap.opmsr).

Y4eOHblif MaTepuall CTPYKTYPUPOBAH U W3YYEHHE NUCHUIUIMHBI IPOU3BOJUTCS B TEMaTHYECKOU
MoCJIeI0OBaTEIbHOCTH. Kak/1oMy MpakTUUEeCKOMY 3aHATHIO U CAMOCTOATEIILHOMY M3yYEHUIO MaTepua-
Ja TpeaUIecTBYEeT JIEKIUs Mo AaHHOM Teme. OOydaromuecs caMOCTOSATENbHO MPOBOIAT MperBapu-
TEIBHYIO IMOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE ¥ TBOPYECKOE ydacThe B 00CYKIECHUU Teope-
TUYECKUX BOMPOCOB, pa30ope MpoOIEMHBIX CUTYAIUil U MMOMCKOB IyTeH UX pEeIeHHUs.

Onucanue TOCIEIOBATEILHOCTH ACHCTBUN OOYyYaromierocs: Mpu HM3y4eHUH Kypca CIeAayeT
BHUMATENbHO CIyIIaTh U KOHCIIEKTHPOBATh MaTepHal, M3JIaraeéMblil Ha ayAUTOPHBIX 3aHATUAX. JlJis
€ro MOHUMAaHUs M KaueCTBEHHOTO YCBOCHUS PEKOMEHAYETCS CIIENYIOIas MOCIIeI0BATEIbHOCTD JEi-
CTBMH:

1. Tlocne okoHYaHUsT YYEOHBIX 3aHSITHH I 3aKpEIICHUs MaTtepuaia IpoCMOTPETh U 00/ lymMaTh
TEKCT JIEKI[UH, IPOCTYIIaHHOW CETOAHs, pa300paTh paccMOTpeHHbIe TpuMepsl (5 — 10 MUHYT).

2. Ilpu MOATOTOBKE K JIGKIIMH CIICAYIOMIETO JTHS IMOBTOPUTH TEKCT MPEABIAYIICH JICKIIHH, TTOY-
MaTh O TOM, KaKasi MOXeT ObITh cheayrorias TeMa (5 - 10 MunyT).

3. B Teuenwne Hepenu BIOpaTh BpeMs Ui pabOTHI ¢ InTeparypoit B oubnmuoreke (mo 1 gacy).

4. Tlpu MOArOTOBKE K MPAKTUYECKOMY 3aHSITHIO TOBTOPUTH OCHOBHBIE MOHTHS IO TeME, U3YUUTh
pUMeEpHI. Pelias KOHKPETHYIO CUTYAIHIO, IPEIBAPUTEIHLHO TIOHATh, KAKOW TCOPETHUSCKUNA MaTepHall
HY>KHO HCIIOJIb30BaTh. HamMeTuTh miaH pemieHusi, monpodboBaTh Ha €ro OCHOBE pemuTh 1 - 2 mpakTu-
YECKUX 3a/IaHUS.

2. MeToauyeckue yKka3aHus 1o padoTe 00y4aroluxcsi BO BpeMsi NPOBeIeHUs JIeKIUIi.

Jlexuuu naroT 00y4aronIMMcsl CUCTEMAaTU3UPOBAaHHbIE 3HAHUS MO JUCHUIUIMHE, KOHLEHTPUPYIOT
UX BHUMaHWE Ha HauOoJee CIOXKHBIX U BAXHBIX Bompocax. JIeKIuu 0ObIYHO M3JIararoTcsl B TPaUIIH-
OHHOM WJIN B MpoOJeMHOM cTHie. J{s1 CTy/eHTOB B OOJIBIIMHCTBE CIy4aeB B MPOOJIEMHOM CTHIIE.
[TpoGieMHBIN CTUITB TIO3BOJISIET CTUMYIUPOBATh AaKTUBHYIO MMO3HABATENBHYIO NEATEIBHOCTh 00y4aro-
HIMXCS U UX UHTEPEC K AUCLUUIUIMHE, OPMUPOBATH TBOPUECKOE MBIIUICHHE, TpHOerarh K MPOTUBOIO-
CTaBJICHUSM WM CpPaBHEHUSM, JeJaTh OOOOIICHHs, aKTHBU3UPOBATh BHUMAaHHE OOYYAIOIIUXCS MyTeM
MOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOLIPSITH TUCKYCCHIO.

Bo BpeMs TeKIIMOHHBIX 3aHATHI PEKOMEHAYETCS BECTH KOHCIIEKTUPOBAaHHE YUeOHOro MaTrepHala,
oOpaiiaTe BHUMaHHE Ha POPMYIMPOBKH M KaTErOPHH, PAaCKPBIBAIOIINE CYTh TOTO WJIM UHOTO SIBICHUS
WJIM IIPOLIECCOB, BBIBOIBI M PAKTUYECKUE PEKOMEHIALINH.

KoHcnekT nekuuu myyiiie noapas3aesTh Ha MMyHKThI, CO0II0/1as KPacHYIO0 CTPOKY. DTOMY B O0JIb-
moil creneHu OyIyT CIOCOOCTBOBaTH BOIPOCH IUIaHA JIEKLUH, MPEUIOKEHHBIE MPEernoiaBaTelsiM.
Cnenyer oOpamiaTh BHUMaHHE Ha aKIEHTHI, BBIBOJABI, KOTOpBIE JAENaeT MpernojaBaTellb, OTMeuas
HanOosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHalieé 3aMEUaHUSIMU «BAXKHO», «XOPOIIO 3aroM-
HUTBH» U T.N. MOXHO JenaTh 3TO U C MOMOIIBIO PAa3HOUBETHBIX MapKEpPOB MU PYYeK, MOTYEPKHUBAs
TEPMUHBI U ONIPEACIICHHUS.
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LlenecooOpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHUCTEMY COKpaIlleHu#, abOpeBHaTyp M CHMBOJIOB.
Opnnaxo mpu JanpHelIeil padoTe ¢ KOHCIEKTOM CHMBOJIBI JIYUIIe 3aMEHUTh OOBIYHBIMU CIIOBAMH JUIS
OBICTPOTrO 3PUTEIHLHOIO BOCIPUSATHUS TEKCTA.

Pabotas HaJx KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIOIB30BATh JINTEPATYPY, KOTOPYIO PEKOMEH-
J0BaJ mpenojaBarenb. IMEHHO Takasi cepbe3Hasi, KpONmoTiauBasg paboTa ¢ JEKIIMOHHBIM MaTepHajioM
MI03BOJIUT TITyOOKO OBJIA/IETh TEOPETHUECKUM MAaTEPUAIIOM.

Temaruka JeKIuii Jaetcst B pabodeid mporpaMMe JTUCITUTUINHBL.

3. Metoauyeckue ykazaHusi 00y4al0muMcs 110 NOAT0TOBKe K NPAKTHYECKHM 3aHATUSIM.

Ha mpakTtuyeckux 3aHATHSAX NPUBETCTBYETCS aKTMBHOE y4acThe B OOCYKICHHHM KOHKPETHBIX CH-
Tyalui, ClIOCOOHOCTh Ha OCHOBE IOJYYEHHbIX 3HAHUN HaxoAuTh HauOosee 3(peKTUBHbIE perieHus
MIOCTaBJICHHBIX TPO0IEeM, yMETh HAaXOAUTh MOJIE3HBIN JOMOTHUTEIBHBIN MaTepHuai 0 TEMaTUKe Mpak-
TUYECKUX 3aHATHH.

CryneHTy peKkoMeHAYeTCs CIEAYIOasi CXeMa IOJATOTOBKU K IPAKTUYECKOMY 3aHATHIO:

1. O3HakoOMUTBCA C IUIAHOM IIPAKTUYECKOIO 3aHSTUS, KOTOPBII OTpa)kaeT COAEp)KaHUE IPeIJIo-
JKEHHOH TEMBI.

2. IIpopaboTaTh KOHCIEKT JICKIIUH.

3. IlpounTaTth OCHOBHYIO JINTEPATYPY.

B nporecce moAroToBKM K NPaKTUYECKUM 3aHATUSAM, HEOOX0AUMO 00paTUTh 0c000€ BHUMaHHUE Ha
CaMOCTOATENIBHOE U3yYEHHE PEKOMEHJIOBAHHOW juTeparypsl. [Ipy Bceil OJIHOTE KOHCIIEKTUPOBAHUS
JIEKLMU B HEW HEBO3MOXKHO M3JIOXKHUTh BECh MaTepUail U3-3a JINMUTA ayIUTOPHBIX yacos. [loaToMy ca-
MOCTOSATENNbHAs padoTa ¢ y4eOHHMKaMH, Y4eOHBIMU MTOCOOUSMH, HAYYHOU, CIIPABOYHOH JINTEPATYpOH,
MaTepuajaMM MepuoAnYecKuX u3fgaHuil u MHrepHera sBisercss Hanbosee 3(p(GEKTUBHBIM METOAOM
MIOJIyYEHUS JOIMOJIHUTENbHBIX 3HAHUM, [T03BOJISIET 3HAUUTEIBHO aKTUBU3UPOBATh MPOLIECC OBJIAJICHUS
uHpopmanuel, cnocoocTByeT 0ojiee riIy0OKOMY YCBOEHHIO M3y4aeMOro MaTtepuaia, GOopMHpYeET y
CTYJICHTOB OTHOILIEHUE K KOHKPETHOH npobsieme. Bce HOBbIE MOHATHS 1O U3y4yaeMOi TeMe HE00X011-
MO BBIYYUTh Hau3ycThb M BHECTH B TJOCcapuil, KOTOPBIH Ieecoo0pa3HO BECTH € CaMOro Hauania u3y-
YEeHHs Kypca.

4. OTBETUTH Ha BONPOCHI IUIaHA MPAKTUYECKOTO 3aHATHSL.

5. BBINOIHUTH JOMallIHEe 3a/1aHuE.

6. IIpopaGoTaTh TeCTOBbIE 3aJaHUS U 3aaUH.

7. Ilpu 3atpyaHeHUsX chOpMyIHpOBaTh BOIIPOCH! K MPENO1aBaTENIo.

PesynbTar Takoi paboThl JOKEH MPOSBUTHCSA B CIIOCOOHOCTH CTYIEHTAa CBOOOJHO OTBEYATh HA TEO-
peTHYecKHe BOIIPOCHI MPAKTUKyMa, BHICTYNATh U yYacCTBOBAaTh B KOJIJIEKTUBHOM OOCYKJIEHHUU BOIPO-
COB M3y4aeMOW TEMBI, IIPABUIILHO BBINIOJIHATH MPAKTUYECKUE 3aJjaHKsl U UHBIE 3aJlaHus, KOTOPbIE Ja-
10TCS B (DOH/I€ OLIEHOYHBIX CPEACTB JUCIUIIINHBI.

4. MeToanyecKkue yKa3aHusi 00y4aommmMcsl 10 OPraHU3aluu CAMOCTOATEIbHOI padoThl.

Ilens opraHu3ammy caMOCTOATEILHON PabOThI MO AUCHUIIIHHE «_MaTeMaTHKay - 3TO yriyose-
HUE U paclIMpeHue 3HaHW B 00JIaCTH MaTeMaTuku; (hOpMUpPOBaHKME HaBBIKA U MHTEpeca K CaMOCTOS-
TEJIHFHOM MO3HaBaTENLHON NeITEILHOCTH.

CamocTtosTenpHas paboTa 00yJarOIMIUXCS SBISETCS BXKHEUIITMM BUIOM OCBOCHHUS COJEP KaHUS
JTUCITUATIIIMHBI, TIOJATOTOBKHU K MPAKTUYECKUM 3aHITHSAM U K KOHTPOJIbHOU padoTe. Crofa e OTHOCATCS
U CaMOCTOSITENIbHOE YIIIyOJIEHHOE M3ydeHHe TeM AUCHUIUIMHBL. CaMocTosTenbHasl paboTa MpeacTaB-
JsIeT OO0 MOCTOSHHO JACHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa30BaTEIbHOTO MPOIIECcCa U HOCUT UCCIIe-
JOBATENbCKUN XapaKTep, YTO MOCIYKUT B OyAyIlleM OCHOBAHWEM JIJIsl HAMMMCAHUS BBHITYCKHON KBaJIU-
(bUKaIMOHHON PabOTHI, MPAKTHYECKOTO PUMEHEHUS TTOJTYICHHBIX 3HAHUM.

Opranuzanus caMOCTOATEIbHOM pabOoThl O0YUYaAIOIIUXCS OPUEHTHPYETCS Ha aKTUBHBIE METOIbI
OBJIQJICHHS 3HAHUSIMU, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEPEX01 OT MOTOYHOTO K WHIUBUIyaTH-
3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMUHOCTH.

[IpaBunpHas opraHU3aNys CaAMOCTOSTENBHBIX yUYE€OHBIX 3aHIATHH, UX CHCTEMATHYHOCTH, IIEJIECO-
o0Opa3Hoe TIaHHpOBaHKME PaboYero BPEeMEHH MO3BOJIIET CTYACHTAM Pa3BUBATh YMEHHUS M HABBIKU B
YCBOCHUHW U CHUCTEMaTH3alMK NMPUOOpEeTaeMbIX 3HAHUH, 00ECIIeYMBaTh BHICOKMN YPOBEHb yCIIEBa€MO-
CTH B mepuo,i 00yueHus1, TOTYyYUTh HABBIKH MOBBIMIEHUS TPO(HECCHOHATEHOTO YPOBHSI.
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CamocTosTenpHas padoTa peaan3yeTcs:
- HEMOCPEACTBEHHO B MPOIIECCE ayAUTOPHBIX 3aHITUHN - Ha JIEKIUAX, TPAKTHUYECKUX 3aHATHUSAX;
- B KOHTaKT€ C MperojaaBaTelieM BHE paMOK PACIUCaHUs - HA KOHCYIbTAIUAX 1O y4eOHBIM BO-
pocam, B XOJie TBOPUYECKUX KOHTAKTOB, MPH JUKBUIALMH 33JOJKEHHOCTEH, IPU BBIMOJTHEHUN HUH]IH-
BUyaJbHBIX 3aJaHUH U T.1I.,
- B OMOJIMOTEKE, J0Ma, Ha Kadeape P BBHITOJIHECHHH 00YYarOIUMCs YUeOHBIX U MPAKTHYECKUX
3a1ad.

Buaest CPC u kputepuun oneHok

(mo 6anmbHO-peiiTunroBoii cucreme I'THTY, CPC onenuBaercs B 15 6amioB):

1. Pedepar.

2. Hoxnan.

3. Occe.

4 VYyactue B MEPONIPUSTHUSIX.

TeMbl 1151 caMOCTOSATENFHONM pabOTHI MpOMKUCaHbl B pabodell mporpaMMe TUCHHIUTHHBL DQdek-
TUBHBIM CPEJICTBOM OCYIIECTBICHUS 00YYaIOIIUMCS CaMOCTOATEIbHONU pabOThI SBISETCS AJIEKTPOHHAS
UH(POPMALMOHHO-00pa30oBaTeNbHasl Cpela YHUBEPCUTETA, KOTOpasi 00eCIeunBaeT TOCTYI K YIeOHBIM
I1aHaM, pabo4YuM MporpaMMaM JAUCUHUIUIHH (MOIyYJIei), MPakTUK, K U3JaHHUsIM AJIEKTPOHHBIX OMOIHO-
TEYHbIX CUCTEM.
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Cocmaeumens:

no1eHT Kadenpsl «Bpicias U IpUKIaaHas MaTeMaTHKa JI. III. JamaeBa
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3asedyrowuii kagheopoii

"f"df\,‘ N\ { A.M. I'auaeB

«Bovicuasa u npumadua}l mamemamuxka))

r/

. . y_ G
3asedyrouguii Kagheopoii «IKo102Usn U NPUPOOONONGIOBAHY .~ 2. poc, H.A. Kepumosn

4/ Y,
z/,‘% P
Hupexmop JIYMP //43,

p) .

23

M.A. Maromaesa



	Образец экзаменационного билета
	Образец экзаменационного билета
	Образец экзаменационного билета
	Таблица 7
	9.1. Литература
	СОГЛАСОВАНО:
	Заведующий кафедрой
	«Высшая  и прикладная математика»                               А.М. Гачаев
	Заведующий кафедрой «Экология и природопользование»                               И.А. Керимов



