[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EVIO: MMHL@;B WIHFHETRPCTBO HAYKH U BBICIIETO O)BPA30OBAHUS POCCUMCKOM ®EJIEPAIIUU
O/DKHOCTb: FEKTOP

Nara nognvcanns IR OSHEHCKKNA TOCYJAPCTBEHHBIA HE®TAHON TEXHUYECKUN YHUBEPCUTET

YHUKanbHbI MPOrpaMMHbIA KIKOY: e a M.JI. MI/LTHOHIIMKOBA
236bcc35c296119d6aafdc22836b21db52dbc0797 asbB0o858 o taATDace Ir/' : m

PABOYASA TIPOI'PAMMA

JTACITUTIIINHBI

«MaTteMaTuKa»

HanpasJ/ieHue nmoaAroToBKu
38.03.01 Dxonomuka

HanpasyaenHocTu

«IKOHOMUKA MPEANPUITHI 1 opranu3anui (B He(TIHON U ra30BOM MPOMBILIIEHHOCTH )»
KBanudpuxauus

bakamasp

I'ox Hauana noaroroBku — 2021

['poznsrii — 2021



1. leau u 3aga4u TUCHHILTHHBI

HeJIBIO MaTeMaTU4YCCKOIo 06p330BaHI/I${ 6aI<aJ1aBpa ABIIACTCA: o6yquI/Ie CTYACHTOB OCHOBHBIM
MOJIOKCHUAM W MCTOAAM MATCMATHKHU, HABbBIKAM IIOCTPOCHUA MATCMATHUYCCKUX JOKA3aTCIILCTB ITYTCM
JJOTHYCCKHX paCCY)I(HeHI/Iﬁ, METOJaM PCUICHUA 3aaa4.

Sanaann HU3Yy4YCHUA IOUCHUILIIMHBI ABJIACTCA o6yquI/Ie CTYACHTOB OCHOBHBIM MAaTCMAaTUYCCKHM
METOAaM, HMX 3HAKOMCTBO C pPa3IMYHBIMU MNPUIOKCHUAMU IO3THUX MCTOHOB K PCIICHHUIO IMPAKTHYCCKHX
3aaa4, Aciiad Impu 3TOM yIop Ha TC pas3Aciibl MATECMAaTUKH, KOTOPBIC B COOTBCTCTBUU C y‘Ie6HbIMI/I IJIaHaMHu
HMMCHOT Ba’KHOC 3HAYCHHUEC JIs1 TOI'O MJIM HHOI'O HpO(l)I/IJIH IIOATOTOBKH CIICHHUAJIMCTOB.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

MaremaTuka oTHOCHTCS K 6710Ky b1 00s13aTenbHoi yacTn y4eOHOTO I1aHa.
JlaHHasg OUCUUMIUIMHA SBJISETCS INPEAIIECTBYIONICH IS CIEAYIOIIUX €CTECTBEHHOHAYYHBIX W
obmenpopecCHOHATBHBIX YYeOHBIX IHCHUIUIMH, MPEIYCMOTPEHHBIX B YUYEOHBIX IUIaHax mpoduien
HanpaBieHuss «OkoHomuka»: MHpopmaruka, CraTuctuka, DKOHOMETpHUKa, MaTeMaTuyeckue MeToJbl U
MOJIEJIA B OKOHOMHUKE, MUKpO3KOHOMMKA, MaKpO3KOHOMMUKA.



3. [lepeyeHb MiIaHNpPYeMbIX pPe3yJIbTATOB 00yUeHHs MO TUCHUTLIIHHE

Tabmuma 1

HJIaHI/IpyeMBIe pe3yJabTaThbl

Kox mo ®10C NHaukaTopbl 10CTHKEHUS 00y4eHMsl 0 IUCHUIJINHE
(3YB)

3HaTh METO/IbI PELIEHUS CUCTEM
JIMHEUHBIX anredpanvyecKux
YpaBHEHUH, OCHOBBI
g epeHIpoBaHus u
MHTErPUPOBAHUSA byHKIHiA,
pemenns  auddepeHnnanbHbIX
YpaBHEHUH, OCHOBHBIE
ITOJIOYKEHUS TEOpuu
BEPOSITHOCTEN U MAaTeMaTUYECKOU

OIIK-2.1. Crroco6HOCTE | CTATUCTHKH, TCOPUHU PSJIOB.
OIK-2 HCIOJb30BaTh OCHOBHBIC 3aKOHBI | YMeETb COCTaBIIATH YpaBHEHUS
' €CTCCTBECHHOHAYYHBIX JUCHUIUIMH B Hp?[MI)IX u KpI/IBI)IX JII/IHI/If/'I Ha
CriocoGen NpOhECCHOHANBHON JEATCNBHOCTH, | [[JOCKOCTH M B IHPOCTPAHCTBE,
OCYIIECTBJIATL C€OOP, | mpuMeHATH METOIbI | [opepxHOCTEll BTOPOro MOPS/IKA,
00paboTKy M| MATeMAaTHYECKOTO  AHAM3A W | jyddenenupoBATS "
CTATUCTUYECKHIA MO/ICITUPOBAHUSI, TEOPETUIECKOTO HETeTpHpOBATh (YHKIMH ONHOR
:::g;j;meliaHH;g; ;izﬁzzlgr;}?;fmoro W HECKONBKAX IEPEMEHHBIX Ha
pemenus OIK-2.2. Crioco6uoctsio | 2KCTPEMYM, peliaTh MpOCTEHIIie
1OCTABICHHBIX WCHONB30BaTh  MaTeMmatuueckue | AMPPEpPeHIMATBHbIC ypaBHEHNUS,
MeTObl  00paboTKM, aHamm3a u | MCCIENIOBAaTh  Ha  CXOJMUMOCTH
IKOHOMMHECKHX CHHTE3a pesynbTaToB | PAABL,  HAaXOAWUTb  YHCIIOBBIC
3anad npoecCHOHABHBIX XapaKTepUCTUKU CIly4aiHbIX

HUCCJICJOBAHWH. BEJIUYUH

Baagerb: Meronamu pelieHus
3aja4  anreOpsl U TEOMETpHH,
nuddepeHantbHOro "
MHTETPAIbHOTO HCUYUCIICHMUS,
nudepeHIabHBIX YPAaBHEHH,
METOAaMH MIOCTPOEHUS
MaTeMaTUUECKUX MOJenel i
3azady, BO3HUKAIOIINX B
WHKEHEPHO-3KOHOMUYECKOMN
MIPaKTHKE.




4. O0beM AUCHUNJIMHBI U BUABI Y4eOHOI padoThl

Tabmumna 2
C
) Beero eMecTphbI

Buabl yueoHoii padoThI

q/3.e11. 1 2 3
KonrakTHasi pa6oTa (Bcero 4acon) 100/2,8 34 32 34
B ToMm uncne:
JIEKIIUA 50 17 16 17
npaktuueckue 3ansarus 113 50 17 16 17
CamocrosiTesibHas padoTa (Bcero) 512/14,2 182 148 182
B ToMm uncne:
BBINTOIHEHNE TTHchbMeHHOU CP 54 18 18 18
noarotoBka k KP no py6exxHoit artectanuu 36 12 12 12
M3YYCHHE BOIIPOCOB, BEIHECCHHBIX HA 290 108 74 108
CaMOCTOSITENIbHYIO padoTy
MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM 24 8 8 8
MOJITOTOBKA K 9K3aMEHY/3auéTy 108 36 36 36
Bujg otueTHOCTH 9K3aMeH 3auér IK3aMeH
O0mas Tpya10eMKOCTh 612/17 216/6 180/5 216/6




5. Coaep:xkanue TUCHUILINHBI

5.1. Pa3gean! JMCIUIIIMHLI 1 BUALI 3aHATHII

Tabnumna 3
Yacel Yacel
HanmenoBanmue
Nen/ JIEKIIMOH | MPaKTU4 Bcero
pa3iesia TUCHUILIUHBI
n HBIX €CKHX 4yacosB
10 cemMecTpam . .
3aHATHH | 3aHATHIA
1 cemectp
Bcero 17 17 34
1 | Jluneitnas anrebpa 3 3 6
2 | DneMeHThl BEKTOPHOM anreopbl 2 2 4
3 | AHaIMTHYECKasi TEOMETPUS 4 4 8
4 | Teopwus mpenenoB 3 3 6
Huddepennmansaoe
5 ucuuciaeHne QyHKIUU OJHOMN 5 5 10
MEPEMEHHOM
2 cemecTp
Bcero 16 16 32
1 JuddepenunansHoe ucuncienne GyHKIUN 4 4 8
HECKOJIBKUX TTEPEMEHHBIX
5 HuTerpanbHoe ucuucienue QyHKIuU 5 5 12
OJHOU EPEMEHHOM
3 | duddepennmanbapie ypaBHESHUS 6 6 12
3 cemecTp
Bcero 17 17 34
1 Psaner 8 8 16
5 Teopus BeposATHOCTEH U MaTeMaTHIeCcKast 9 9 18
CTaTHCTHKA
Hroro 50 50 100




5.2. JIeKLMOHHBIE 3aHATHSHA

Tabauua 4

n/n

HaumenoBanue
pa3nena

Coaepxxanue pasgesa

l1-i cemecTp

Jluneiinas aaredpa

Onpenenurenu 2-ro 1 3-TO NOpSAAKA, UX OCHOBHBIE CBOMCTBA.
[TonsTue 00 ompexnenuTene n-ro nopsiaka. MuHop u anredbpandeckoe
JIOTIOJIHEHUE dJIEMEHTA OIpeaenuTes. Pa3noxkeHue onpenenurents no
JJIEeMEHTaM CTPOKM WM cronlua. Pemienue cucreM JMHEHHBIX
ypaBHeHuld meToaoM Kpamepa. Marpuubl U ACUCTBHS HAJ HUMH.
Merton I'aycca penieHust cucTeM JTMHEHHBIX YPABHEHUN.

JJIeMeHThbI
BEKTOPHOI aJiredopnl

Bektopel.  JluneliHple onepanmu  Hax  BeKTopamMu.  JIuMHeiHas
3aBUCUMOCTb M HE3aBUCHMOCTb BEKTOpOB. basuc Ha IIIOCKOCTH.
ITpoeximsa Bekropa Ha ocb. Koopaunarsl Bektopa. CkaisipHOe,
BEKTOPHOE, CMEIIaHHOE MTPOM3BENECHU M MX CBOMcTBa. Hampasistonme
KOCHUHYCBl ~ BEKTOpOB. ['€OMETpMYECKMII CMBICI  BEKTOPHOIO U
CMEIIAHHOT'O [IPOU3BEACHUM.

AHaJIuTHYECKAsA
reoMeTpus

IIpsiMasg Ha mIockocTU. PasznmuuHbple BUIBI ypaBHEHHH IHPSMOM Ha
IJIOCKOCTH. YTOI MEXAY MPSAMBIMHU. YCJIOBHUSA NAPAUICIBHOCTH U
NEPIEHAUKYISIPHOCTH IPSAMBIX. PaccrosHue OT TOYKM 1O INPSMOM.
Jenenne orpe3ka B 3aJaHHOM OTHOLIEHMM. Todka IepeceueHus
IIPSAMBIX.

KpuBble BTOpOro mopsjaka: OKPYXHOCTb, 3JUIMIC, Trumnepobona,
napabosia. KaHoHnueckre ypaBHEHUS! KPUBBIX BTOPOTO MOPSI/IKA.

Teopus npeaesion

[Ipenen gyHkiuu B Touke M Ha OeckoHEYHOCTU. OTHOCTOPOHHUE
npezensl. beckoHeuHo Masble pyHKIMU U UX cBoicTBa. beckoHeuHO
Oonpiue QYHKIMH U UX CBS3b C OECKOHEYHO MajbiMH. OCHOBHBIE
TEOpeMbl O  mpenenax.  PackpblThe  HEONPENEIEHHOCTEH.
3ameuaTenbHble npeaenbl. CpaBHeHHE OECKOHEYHO MabIX (PyHKINH.

[Tonsatue HenpepblBHOCTH  (QyHKIMH. TOuykM  paspbiBa, HX
knaccugukanusa. CBoHcTBa (YHKIMM, HENpPEpBIBHBIX HAa CErMEHTE:
OTPaHUYEHHOCTh, CYIIECTBOBAHHUE HAMOONBIIET0 M HAMMEHBIIETO
3HAYEHUH, MPOMEXKYTOUHbIE 3HAUCHUS.




[MpousBogHast GyHKIMHM, €€ TEOMETPUIECKHA U MEXaHHUYESCKUI CMBICIL.
Huddepentupyemocts  GyHkim B Touke. (OCHOBHBIE IIpaBHIIA
mapdepeHumpoBanust. [Ipon3BogHas CIOXKHOW, OOpaTHOHM, HESBHOW M
napamMeTpudeckd  3amaHHord  (yHkrmid. [IpoW3BOAHBIE  OCHOBHBIX
sneMeHTapHbIX (ynkimil. uddepenuman ¢ynkuun. HMHBapraHTHOCTH

Anddepennuanbuoe
UM CIICHIe dopmbl  muddepennmana. [IponsBomusie n auddepeHImaibpl BHICIINX
GyHKuuM oaqHOM HOPAIKOB. )
N OcHoBHBIE TeopeMbl 0 auddepeHunpyemMbIXx (YHKIHAX: TEOPEMbI
nepeMeHHOI
®epma, Posns, Jlarpanwka, Komm. IlpaBuno Jlonwurans u ero
UCTIOJIB30BAHUE JUISI PACKPBITUSL HEONPEIEIEHHOCTEH.
HccnenoBanue (GyHKUIUU C MOMOIIBIO MpOU3BOAHON. OThICKaHUE
HauOO0JIbILIErO U HAaUMEHBIIETO 3HaYEHUN ¢byHKIUH,
mubdepennupyemMoir Ha otpeske. MccnepoBanue (QyHKUMH Ha
BBIITYKJIOCTh, BOTHYTOCTh; TOUKH TEpernda. ACUMOTOTHI (PyHKITHIA.
OO6was cxema uccineoBaHus (PyHKIUH U IOCTPOEHUs ee rpaduka.
2-i cemMmecTpPp
Nuddepenunanbioe | DyHKINMU HECKOIBKUX MEepeMEeHHbIX. OOIacTh OmpenesieHus, INHUN
UCYHCIeHHe YpOBHS (YHKUMH JABYX IepeMeHHbIX. [Ipenen u HempepbIBHOCTH
pyHkunu byHKuM IByX mnepeMeHHbIX. YacTHble mpousBoaHble. KacarenbHas
HECKOJIbKHUX IUIOCKOCTh X HOPMaJIb K MOBEPXHOCTU. DKCTpEeMyM (DYHKIHH JBYX
nepeMeHHbIX nepeMeHHbIX. Hanbounblliee 1 HauMeHbIIee 3HaYeHUs] PYHKIMU ABYX
MEPEMEHHBIX B 3aMKHYTOW 001aCTH.
[lepBooOpasHas. HeompeneneHHblii HHTErpan uU €ro CBOICTBa.
Tabnuna wuHTerpamoB. HemocpencTBeHHOE MHTErpUpPOBaHHUE U
MHTETPUPOBaHUE TOJBEIEHUEM IOJ 3HaK JuddepeHmana. 3aMeHa
NEPEMEHHON M WHTETPUPOBAHHE MO YaCTSAIM B HEONPEICICHHOM
uHTerpaie. MmuorowieHsl. Teopema be3y. OcHoBHas Teopema
anreOppl.  PasnoxeHne  MHOTOWwIeHa ¢ JICHCTBHUTEIHHBIMH
HHuTerpajibHoe N
HCUNCCHITe Kod(puIMEeHTaMH Ha JIMHEHHblE U KB/IPaTHIHbIE  MHOKHTEIH.
Fy— o HOi Pasznoxenue palHOHATBHBIX npobeit. WHuTterpupoBanue
nepemenHoii palrOHAIBHBIX npo0eit. WuTerpupoBanue _ HEKOTOpBIX
UppAllMOHANIBHBIX W TPAHCUEHACHTHBHIX  (QyHKIMA.  3amaqw,

MPUBOASAIINE K MOHIATHIO ONPEAEIEHHOro nHTerpana. OnpeneneHHbli
uHTerpan, ero cmoiictBa. @Popmyna HeroTona-Jleitbnuna, ee
MIPUMEHEHHUE ISl BBIUUCIIEHUS ONPEIETICHHBIX HHTETPAJIOB.
HecoOcTBennsie HHTErpajibl C 0€CKOHEUHBIMHU npeaciaMm U OT
HEOTPaHMUYEHHBIX (YHKIIHMI, UX OCHOBHBIE CBOMCTBA.




@duznyeckue 3amadd, NOpUBOAANIME K  AuQdepeHIrnaTbHbIM
ypaBHeHUSAM. JluddepeHnnanbHble ypaBHEHUS IIEPBOIO IMOPSIKA.
3anaua Komu. TeopeMa cyniecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS
3agaun Komm. OcHOBHBIE Kiacchl AU(GEpeHINAIbHBIX ypaBHEHUN
MIEPBOTO MOPSIKA, UHTETPUPYEMBIX B KBaJpaTypax.

JuddepeHnmanbabie YpaBHEHHS BBICIIHUX MOPSIKOB. 3aaada Koy,

Juddepenunanbubie | YpaBHEHUs, JOIYCKAIOIUE IOHKCHHUE ITOPSAIKA.

YPaBHeHHUA

Jluneitnpie  auddepeHnManbHBIE  YPaBHEHHSA: OJHOPOJHBIE U
HeonHopoaHble. OOmiee pemenue. Meron Jlarpanxka Bapuanuu
noctossHHbIX.  Jluneitnbie guddepennmanbHple  ypaBHEHHS €
MOCTOSSHHBIMUA KOX(pPHUIHMEHTAMHU. YpPaBHEHHsS C TIPaBOM YaCThIO
CIEeUAILHOTO BHIA.

[Tonsatue o gudQepeHIUANbHBIX YPaBHEHUSX B YaCTHBIX
IPOU3BOAHBIX (YPaBHEHHS MaTeMaTU4ECKON (DH3UKH)

- cemMmecTp

Pannl

[lonsatue umncnosoro pspa. Yactuunsle cymmbl. CXOIMMOCTH psfa.
HeoOxonumelii npusnak cxoaumoctu. Kpurepuit Komm cxomumoctu
yucioBoro psga. IlpusHak cpaBHeHus. J[locraTouHble IpU3HAKU
CXOJMMOCTH PSJOB C IOJOKUTEIBHBIMU YJICHAMU: NIPU3HAKA CPABHEHUS,
panukanbHbll npusHak Komm; npusnak [lamamOepa; MHTErpaibHBbIH
npusHak Komm. 3nHakouepenyrommecs psiabl: npusHak JlelOHuIA.
AGcoutoTHAs U yCIOBHASL CXOIUMOCTb.

OynkuuoHanbHbie  pagel.  OOmacTe  cxoauMocTH. PaBHOMepHas
cxoaguMocTh. Ilpusnak Beitepmtpacca. Crenennbie psasl. Teopema
AGena. Paner Teiinopa u Maknopena. Pasnoxenue ¢QyHkuuii B
CTEIIEHHBIE PsAJIbI
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Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKasi
CTATHCTHKA

CrnyuaiiHple  cOOBITHS. [TpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHHA.
[lonste ciyvaitHoro coObiTusi. BeposTHOCTH. AKCHOMaTH4ecKoe
IIOCTPOCHHUE TEOPHUU BEPOSTHOCTEH. YCJIOBHAs BEPOATHOCTh. DopMyiia
nojaHoi BepoaTHocTH. Popmyina baiieca. Cxema bepHymnu. Teopembl
[Tyaccona u Myaspa-Jlannaca.

Cityyalinble BeIMUMHBL. [[UCKpeTHBIE CilydaliHble BEIUUYUHbL. DyHKIUS
pacnpeneneHuss M €€ CBoiicTBa. MareMaTudyeckoe OXUAAHUE U
JUCIIEPCHSL.

HenpepsiBable ciydalinble BenudyuHbl. DyHKIMS paclpenesieHus |
IJIOTHOCTh BEPOSITHOCTH, UX CBOMCTBA. MaTemMaTHuyeckoe OKHUIaHUE U
JUCIIEPCUSl  HENPEpPBIBHOW  Cily4aiHOM  BenuuumHbl.  HopmanbHoe
pacmpesielieHie M €ero CBOWCTBAa. 3aKOH OoybIIUX 4Hcel. TeopeMsl
Bepuymnu u Yebrpnuesa. LlenTpanpHas npeaensHas Teopema JlsmyHoBa.
Cratuctudeckoe omucaHue pe3yiabTaToB HabmonaeHuil. [‘eHepanbHas
COBOKYIIHOCTb M  BblOOpka. Bapuanuonssiii psa. I'uctorpamma,
sMnupuueckas (QyHKUUS paclpeneneHus, BBIOOpOUHAs CpenHsis U
JUCTIePCHsl.

Craructuueckue OLICHKHU: HECMELICHHBIE, s dexTrBHBIE,
cocrosiTeNibHble. JloBepUTENbHAs BEPOSITHOCTh U JIOBEPUTEIbHBIN
untepBan. OmnpeneneHue HeoOXoIUMOro odbema BbIOOpKH. [IpuHIIHI
MaKCUMaJIbHOTO TIPaBIOMO00MS.

OyHKUMOHAIbHAS 3aBUCUMOCTh M perpeccus. Kpusbie perpeccuu, ux
croiictBa. Koadumuent xoppensnnn, KOppeassuOHHOE OTHOIICHHE, X
CBOMCTBA U OLICHKH.

MeTtoabp1 00pabOTKH Pe3yIbTaTOB U3MEPEHUH.




5.3. I[IpakTHYecKUe 3aHATHUSA

Tabauma 5

NeNe
n/n

Haumenosanue
pasaena
JUCIHHMILIHHBI

Coaepsxanue pasgea

l-ii cemecTp

Jluneiinas aaredpa

Boruncnenue onpenenurenei 2-ro, 3-ro u n-ro nopsaakos. Pemenue
CHUCTEM JIMHEHHBIX YypaBHeHUM wmeToaoM Kpamepa. Cioxenue u
BBIYMTAHUE MATPUI] U YMHOXXCHHE MX Ha YHUCJIO. YMHOXKEHHE JIBYX
Martpuil. Metoa ["aycca penieHusi CuCTeM JIMHEHHBIX YpaBHEHUM

JJIeMeHThbI
BEKTOPHOI aJIredopnl

Pemenne 3amad Ha HaxXOXACHHE KOOPIWHATHOW (OPMBI 3aIuCH
BEKTOpAa, €ro JUIMHBIL, ONPEIEICHUE B3aUMHOIO pPACIOJIOKEHUS
BEKTOPOB Ha IJIOCKOCTH U B MIPOCTPAHCTBE. BhIUncieHne CKaISIpHOTO
MIPOU3BE/ICHUS BEKTOPOB, HaxO0X/JICHUE YCIIOBHS ux
MEPHIECHANKYISIPHOCTU. BEKTOpHOE M CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB U MX IeoMeTpuyeckuil cMmbici. [IpunoxkeHrne BEKTOPHOTO U
CMEIIAHHOTO MIPOU3BEICHUI BEKTOPOB JUISt peleHus
r€OMETPUYECKUX 33]1a4

AHaJuTHYeCKas
reoMeTpus

[Toctpoerne mpsimoii Ha TtwiockocTu. CocraBieHHe O0IIero
YpaBHEHHs NpPSIMOH, Npoxondmer uepe3 nBe Touku. [IpuBenenue
o011ero ypaBHeHHS NpSAMOM K YPaBHEHHUIO B OTPE3KaX U K YpaBHEHUIO
¢ yrioBeIM ko3¢ ¢dunuenrom. HaxoxxaeHue yria Mexay MNpsMbIMH.
VYcnoBus mapaiebHOCTH U MEPHEHAUKYJSIPHOCTH — IPSIMBIX.
OnpeneneHue paccTOssHUA OT TOYKM 1O npsiMoil Kpusele BTOpOro
nopsaka. [lpuBenenne oOmMX ypaBHEHUN KPUBBIX BTOPOTO MOpPsAKa
K KAHOHMYECKOMY BUAY U MIOCTPOEHUE 3TUX KPUBBIX.

Teopus npenenos

@ynkums.  Ob6nacte  ompeneneHus  GyHKuuu.  OCHOBHBIE
XapaKTEPUCTUKU GbyHKIHN. Brruncnenune IIPEJIENOB C
UCIOJIb30BAaHUEM OCHOBHBIX TEOPEM O IpejenaXx. beckoHeuHO Malible
u OeckoHeuHOo Oousblive (QyHKUUU. PackpbiTHe HeonpeneneHHOCTel.
Boruncnenue mnpenenoB ¢ HCHOJIb30BaHUEM  IIEPBOIO U BTOPOTO
3aMeyaTeNIbHBIX TpeaenoB. HempepbIBHOCTH (YHKIMHM B TOUKE.
Toukwu paspsiBa I u Il pona.

JAudpdepenunanbHoe
HCYHUC/IeHHe
GyHKumit

OIHOM NepeMeHHOoI

[TpaBuna mguddepenuupoBanus. [luddepeHpoBaHue CIOKHON
byuxun.  JuddepennupoBanue HesIBHOM M MapaMeTPUUECKH
3agaHHoi (ynkuuil. I[IpomsBonnele u nuddepeHnnanbl  BBHICIIUX
nopsiakoB. Jlorapudmudeckoe auddepennmporanue. Micrnonp3zoBanue
npasuiia JlonuTains Ui pacKpbITHSL HEOIIPEIEIEHHOCTEN.

UccnenoBanmne (yHKIHH C TTOMOIIBI0 TPOW3BOAHON. Haxoxmenue
MHTEPBAJIOB MOHOTOHHOCTH M TOYEK OKCTPEMYMA; HAXOXIACHUE
HauOOJBIIEr0 W HAMMEHbBIEro 3HAYeHUM (QYHKIMHM Ha 3aJaHHOM
orpeske. HaxokaeHne HHTEpBAIOB BBIITYKIOCTH, BOTHYTOCTH U TOYEK
neperu6a. Haxoxnaenue acumnror. [locTpoenue rpaduka ¢yHKIUN
Ha OCHOBAHHUH MTPOBEJACHHOTO UCCIIEAOBAHMS (PYHKITMH.




2-i cemMmecTpPp

AuddepenunanabHoe
ucumncjenne GyHKunu
HECKOJIbKHX
nepeMeHHbIX

OO6nacTp onpenenenus, TMHUHA yPOBHS (PYHKIIUH JBYX
nepemeHHbIX. YacTHbie nponsBoansie. [uddepennupoBanne
CIOXXHOM (hyHKIMH, YacTHBIE IPOM3BOIHBIC BHICIIUX ITOPSIKOB.

HHTerpannHoe
HcyucaeHne GyHKuuu
OTHOM MepeMeHHOM

HeonpeneneHHblil THTErpan U €ro OCHOBHBIE CBOMCTBA.
Tabnuua naTerpanoB. OCHOBHbIE METObl HHTETPUPOBAHHMS:
HEIOCPEACTBEHHOE MHTETPUPOBAHKE, METOL IIOIBEICHMS IO,
3HaK quddepeHnrana, MeTo1 3aMeHbl IEPEMEHHOM, METO/T
MHTETpUPOBaHus 110 yacTaM. KoMIiekcHble ynca.
Anrebpanueckas popma 3arucu KOMIUIEKCHOTO Ynciaa. Momyib
Y apryMeHT. JIelicTBUs HaJl KOMIJIEKCHBIMH YUCIIAMHU.
Tpuronomerpudeckas u okazarenbHas (OpMbI 3aIHCH
komIuiekcHoro yucna. ®opmyna Myaspa-Jlamnaca.
MHorounensl. Pa3iioxkenne MHOroO4wIeHa Ha IMHEHHBIE U
KBaJpaTHbIe MHOKUTENHU. THUIIBI IPOCTEHIIUX IpoOel U ux
UHTErpupoBaHue. IHTerpupoBanue panroHaIbHbIX Ipo0eil
METO/IOM pa3jioXkKeHHUs Ha rpocTeiue qpoodu. IHTerpupoBanue
MPOCTEHIINX UPPATMOHAIBHBIX QyHKIUH. HTETprpoBanue
TPUTOHOMETpHUUYECKUX (QYHKIMN. Brrunciaenue onpenenéHHOro
MHTErpaia ¢ momoulbio Gpopmyiel Hetorona-Jleiionnna. 3amena
IIEPEMEHHOM B OIIpeieI€HHOM UHTerpane. IurerpupoBanue 1o
yactaM. HecoOcTBeHHbIE HHTErpabl. Beiuncinenue uHTerpaion
¢ 0ECKOHEYHBIMH IPAaHUIIAMU U MHTETPAJIOB OT pa3pbIBHBIX
byHKIMi.

JAudppepennuaibubie
YPaBHEHUs

VYpaBHEHHUSI € Pa3AEIAIOIUMUCS IEPEMEHHBIMU, OTHOPOAHBIE U
TuHeHble ypaBHeHUs 1-ro nopsaaka. Juddepennmanbubie
YPaBHEHHUs 2-T0 MOPSIZIKA, JOMYCKAIOLINE IOHMKEHNE TOPAIKA.
Jluneitnsle nudepeHnanbHbIe ypaBHEHHS! 2-T0 TOPSAAKA.
JIuneiHble OTHOPOIHBIE U HEOJHOPOIHBIE YPABHEHHUS.
Jluneitasle nudpepeHnnanbHbIe ypaBHEHUSI C TOCTOSHHBIMU
ko3 duurenTamu. PereHre oJHOPOTHBIX U HEOAHOPOIHBIX
nudepeHIaIbHBIX YPABHEHHUM C MOCTOSTHHBIMHU
KO3 QUIIMEHTaMHU C TPaBON YaCThIO CIIEUATILHOTO BUIA.




3-i ceMecTp

Panwl

Uucnoseie psabl. CXOAUMOCTh U cyMMa psasia. OCHOBHbBIE CBOMCTBA
cxonsamuxcs psgoB. Heo6xoaumoe ycnoBue cXo0QuMOCTH
3HAKOMOJIOKHUTEIBHOTO psifa. Teopembl cpaBHeHUS. [Ipu3Haku
Janam6epa, Komm. 3nakouepenyromuecs psiabl. [Ipusnak Jleiibauia.
[Tonsitue o pyHKIIMOHATBHOM psifie. CterneHnble psiabl. THTEpBan u
panuyc cxonumoctu. Pasnoxxenue ¢pynknuii B psan Teitnopa u
Makiopena

10

Teopust
BEPOSITHOCTEN U
MaTeMaTu4ecKas
CTATHCTHUKA

O61ue npaBuiia KOMOMHATOPUKH: MPABUIIO CYMMBI, IPaBUIIO
npousBeneHus. PazMenienus, nepecTaHoBky, couetanus. CiydaiiHble
coObITHs U oniepanuu HaJl HUMHU. HecoBmecTHble coObITUsA. [TomHas
rpymIa NonapHO HECOBMECTHBIX coObITHH. Kitaccuyeckoe onpeneneHue
BEPOSITHOCTHU. T€OpeMbI CI0KEHUSI 1 YMHOKEHUSI BEPOSITHOCTEH.
VYcioBHas BepoATHOCTh. DPopMyJia MOJHOM BepoATHOCTH. DopmyJia
baiieca. Cxema bepnyiu.

JuckpetHas ciayyaiiHasi BeIMUMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepsiBHas ciiyvaitHas BenuunHa. OyHKIMSA pacpeneneHus u
IJIOTHOCTh BEPOSATHOCTEN. Maremarnueckoe 0KugaHue U TUCTIEPCUs
HEMPEPBIBHOW CIIy4YallHON BEJIMYHHBI.

['eHepasibHass COBOKYITHOCTh U BBIOOpKA. BapuannoHHbIN psij.
['mcrorpamma, sMnupuydecKkast QyHKIUs pacpeaeIeHHs, BBIOOPOYHAS
cpensss u aucnepeust. CTaTUCTUYECKUE OLICHKU: HECMEILIEHHBIE,
3¢ PeKTUBHBIE, COCTOATEIbHBIE. JlOBEpUTEIbHAS BEPOITHOCTD U
JIOBEpUTENNbHBIN HHTEepBaj. OnpeaencHue HE0OX0AUMOTo 00bemMa
BbIOOPKU. [IpuHIIMT MakCUMaIbHOTO IPABIONO00US.

OyHKIMOHANIbHAS 3aBUCUMOCTb U perpeccusi. Kpusble perpeccun, ux
cBoiictBa. Koaurment koppensiuu, KOppensiMOHHOE OTHOLIIEHUE, UX
CBOWCTBA U OLICHKH.

6. CamocTosiTeqibHasi padoTa CTYICHTOB IO AUCIUILINHE

IlepBblii cemecTp

BOl'lpOCBI AJIA CAMOCTOATC/ILHOI0 U3YUCHU ST

JInHeHHbIe NPOCTPAHCTBA U ONIEPATOPLI.

1.

2.

N =

JInneiinbie MMPpOCTPAHCTBA. JIuHeliHas 3aBUCHUMOCTb M HE3aBHCHMOCTh CHCTEMBI BCKTOPOB.

PasmepHOCTh 11 6a3uC TMHEWHOTO MPOCTPAHCTBA.

Hp606pa3OBaHI/IC KOOpAUHAT IpU ICPpEXO0AC K HOBOMY 6a31/1cy. JIuneiiHbie OIICpaTOpPLI U JIehCcTBUS

HaJ HUMU. CBSI3b MEX/Ty MaTPUIIAMH JIMHEWHOTO OTIEpaTopa B pa3IMYHbBIX Oa3ucax.

MHOT'OYJICH.

. CoOCTBEeHHBIE 3HAUCHUS U COOCTBEHHBIC BCKTOPLI JIMHENHOT O oreparopa. XapaKTepI/ICTI/I‘-IeCKI/Iﬁ

KBagpaTnunsie popmsl.
bununeitnble 1 kBagpaTudHble GopMbl. MaTpuiia KBapaTUuHOU (POPMBL.
[TpuBenenue kBagpaTHUHON (POPMBI K KAHOHUYECKOMY BUJLY.
DopMyIMpPOBKA 3aKOHA MHEPLIUH.




4. Kputepuii CuibBecTpa MOJ0KUTEILHON ONPEICICHHOCTH KBAIPATHIHON (OPMBI
OO0pa3zen 3aganus 1Sl CAMOCTOSITEILHOI padoThI

1. Pemuth cucremy ypaBHeHu# a) metomom JKopmana-I'aycca; 0) merogomM MoAuGUIIMPOBAHHBIX
KOPAAHOBBIX UCKITIOYeHM. HaliTh Bce Oa3uCHBbIC PEeIIeHUsT CUCTEMBI.

2%y + 2%y — X3 =1,
X —3Xy + X3 =0.

2. TloxasaTb, 4TO BEKTOpHI dp, dy, dz 00pa3yloT O6a3uc B R3u PA3IOXKUTh BEKTOpP dy II0 ITOMY
6asucy: a; =(2,1,3), a, =(-4,-2,-1), a;=(3;45), a,=(132).

o 2
3. Jlana matpuna A nuHeliHOro oneparopa B R .
1) ITocTpouTh MaTPUYHBII OEpaTOp, 3aAaHHBIA MATPHUIICH A.
2) Haiiti coOCTBeHHBIC 3HAYCHUS M COOCTBEHHBIC BEKTOPBI JHHEHHOTO oreparopa (MaTpHUILbI).

. 2
3) Ilpusectu kBagpatuuHyio (GopMy, 3agaHHyro Matpuueid A B R, k kanonmueckomy Bumy, a
TaKk)ke OPTOHOPMHUPOBAHHBIN 6Aa3UC, B KOTOPOM OHA UMEET 3TOT BU/I.
4) BoIACHUTD, ABJSICTCS JIM KBaJApaTHyHas popMa 3HAKOOIPEACAEHHO.

2 -1 0
A=-1 2 -1
0 -1 1

Bropoii cemecTp
Bonpocs! 1151 caMmocTOATEIBLHOM padoThI

1.  TlpousBoaHas GYHKIIMH ITO HAPABICHHUIO M €€ TEOMETPUUICCKUN CMBICIT.
2.  T'pagueHT QyHKIUU U €70 TEOMETPUUECKUN CMBICTT.
3. OO0paboTka 3KCTIEpUMEHTATLHBIX JAHHBIX METOJIOM HAMMEHBIITUX KBAIPATOB.

O0pasen 3agaHus 1151 CAaMOCTOSITEIbHON PadoThI

1. HaiiTi mpou3BOIHYIO MO HAMPABICHUIO OMCCEKTPUCHI IEPBOI0 KOOPAWHATHOTO yrina B Touke M(1;1)
dyskmum z = X°y —5xy® +8.



Haiitu npousBoiHylo mo HampabieHumio (yHkmuu U=X —2xz+Yy°> B Touke M(1;2;-1) mo

HanpasieHuto Bektopa MM,, roe M, umeer koopauHaTsl (2;4;-3).

Haiiti mpou3BOHYIO 110 HANIPABICHHUIO OMCCEKTPUCHI TIEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)

dynknuu z = X’y —5xy® +8.

aliTH TPaUEHT U €r0 MOAYJh (QYHKIMH: a) Z = % B Touke M(0;3); 6) Uu=+X"+y*+2> B
X“+y +1

touke M(-1;2;0).

ITo manHbIM Tabnuiel HaiTH (yHKIuio Y =axX-+b, Hamrydmuam o6pa3oM ONHCHIBAIOIILYIO CBSI3b

MEKY MOJyYEHHBIMH JKCIEPHUMEHTAIbHBIMU JAaHHBIMU. 3/1€Ch Y; — DKCIIEPUMEHTAJIbHbIC 3HAYCHUS

COOTBETCTBYIOILINE 3HAUCHHUSAM X; , IOJTyUCHHBIE ONBITHBIM ITyTEM.
X 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5

Tpernii cemecTp

Bonpocs! 1151 caMocTOATEILHOM padoThI

1. Tlo nanHbIM 7 U3MEpPEHUI HEKOTOPOU BETMUMHBI HAWJIEHBI CPENIHSAS PE3YJILTATOB U3MEPEHUH,
paBHas 30 u BeIOOpOUHas aucnepcus, papHas 36. Haiiaure rpaHulibl, B KOTOPBIX ¢ HA/IEKHOCTBIO
0,99 3ax104€HO UCTUHHOE 3HAUEHUE U3MEPSIEMON BEIMUNHBI.

2. Tlo BeiGopke o6bema N=30 Haiinen cpennuii Bec m3gemuii X, =1302, H3rOTOBIEHHEIX HA TIEPBOM
cTaHKe; 1o BeIGOpKe 06beMa M=40 Haiifien cpenuuil Bec uszienuit Y, =125 2, M3roTOBIEHHBIX HA
BTOPOM CTaHKe. MI3BeCTHBI TeHepaTbHbIe qucTiepcun o = 6027, 0'5 =802°. . TpeGyeTcs Ha ypoBHE
snauumoctu 0,01 mpoBepuTh HyeByIo runotesy H, X . =Y, NpoTuB KOHKYpHUpYIONIEi THIIOTE3bI

H, : X, >Y,. IIpeanonaraercs, 4To reHepaIbHble COBOKYITHOCTH pacipe/ieleHbl HOpMallbHO, a

BBIOOPKHU HE3aBUCUMBI.
3. Haiitu 1OBepUTENbHBIN HHTEPBA IS OIICHKH MAaTEeMAaTUYECKOTO OXKHIaHUs 8 HOPMAIIbHOTO
pacripeseneHus ¢ Haa&xHoCcThIo ¥ = 0,95, 3Has BBIOOPOUHYIO cpenHio X = 67,4, 00bEM BEIOOPKHU

(aucno Habmoaennit) N=144 u cpeaHee KBaApaTHIHOE OTKIOHEHHE O = 4.
4. KonuyecTBeHHBIN pU3HaK X reHEepaIbHOW COBOKYITHOCTH pacnpeenéH HopMmainbHo. [1o BEIOOpKe
o0bEéMa N=36 HaiiieHbl BbiOOpouHas cpenHsas X = 20 u s = 0,8. Haiitu noBepuTenbHbIi HHTEpBAT

IUTISI HEM3BECTHOT'O MaTEMAaTHYECKOr0 OKUAaHus a ¢ HaAa&KHocThIo 0,95.

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHO padoThl CTYIeHTOB

Hanxo II. E., I[Tonos A. I'., KoxeBnukosa T. S. Beicmasg maremaTtuka B yOpaKHEHUSX M 3a7adax:
VYueb. mocobue mis By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3narenscTBo «Mup u
obpazoBanuey, 2014.

I'mypman B. E. Teopus BepossTHOCTEN U MaTeMaTH4eCcKas cTaTucTuka. — M.: Beicmas mikosa, 2003.
Hamaesa JLIII., MartameBa X.I1. Jluneitnas anreOpa. YdeOHOoe mocoOue MO M3YYEHHIO pasiena-
I'posusrit, UL ITTHTY, 2013.



4., MaromaeBa M. A., Hcaesa JI. M. Ilpaktukym mo BeIcmiei matematuke. Yacte — 1, 2. YdyeGHo-

METOAMYECKOE TIOCOOUE TSI CTYICHTOB SKOHOMUYECKUX crieranbHocTei. — ['po3usii, 2014.

CanpnoB A. A. Kpatkuii kypc Beicuiel Marematuku. — ['posnsiid, UL ITHTY, 2014.

6. Ilucemennsiit JI. T. KoHcnekT nekmuii mo Beiciiei maremaruke. [lomabiii kype. — M.: Beiciias mikoua,
2013.
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7.01eHOYHbIE CPeICTBA

4.1. Bomnpocsl K py0eKHBIM aTTecTAlUAM

IlepBblii cemecTp

Bomnpocekl K nepBoii pyoe:xkHOil aTTecTAlMU

=

Onpeanenurenu 2-ro ¥ 3-ro nopsAaKoB. AnreOpanyeckue JOMOJHEHUS U MUHOPBI.

2. Tlonstue 06 onpenenuTese 7-ro NOPsAKa. OcHOBHBIE CBOMCTBA ONPEIEINUTENCH; UX TPUMEHEHNE

K BBIYMCIICHUIO ONPEACIUTENIEH 1-T0 NOPAIKA.

Cucremsl nuHeHbIX ypaBHeHu. [IpaBuno Kpamepa. OqHoponHas cuctema.

Matpuusl. [leiictBus Han marpunamu. OOpatHas mMaTpuua. MaTpuuHbIi crioco0 peuieHusl cUcTeM

JINHENHBIX YPABHEHUU.

5. Pemenue cucrem nuHEHHBIX ypaBHeHUH MeroaoM [aycca. HMccnmenmoBanue cucTteM JHMHEHHBIX
YpaBHEHUH.

6. JlexapToBBI NpPSIMOYTOJbHBIE CHCTEMBI KOOPJMHAT Ha IJIOCKOCTH M B TpocTpaHcTBe. [lomspHas
CHUCTEMa KOOpJHUHAT.

7. Bexropbl. JluHeliHple omnepanuu Haja Bekropamu. JIMHEWHO He3aBUcuMblE BeKTOpbl. basuc,
pasnoxxenue mno Oasucy. Ilpoeknuu BekTopa Ha ocu koopauHar. Koopaunatel BekTopa. [ljinHa
BEKTOPA M HAIIPABJIAIOIINE KOCHHYCHI. Y CIIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

8. CkaysipHOe NpPOU3BEACHUE BEKTOPOB M €ro CBOWCTBA. YTol MeXAy BeKTOpamMH. YCJIOBUE
MEPIEHIUKYISIPHOCTH JBYX BEKTOPOB. MEeXaHNYECKUN CMBICI CKAJISIPHOTO IPOU3BEICHHUS.

9. BekropHoe mnpousBeneHHE BEKTOpPOB. OCHOBHBIE CBOMCTBAa M BBIUHCIIEHHE YEpe3 OIpPEesIUTeNb.
['eomeTprueckoe NprIOKEHNE BEKTOPHOTO IIPOU3BEACHUS.

10. CmemanHoe mnpousBeneHUe BEKTOpoB. OCHOBHBIE CBOMCTBA M BBIYMCIIEHHE Yepe3 OIpeesIUTeNb.
KommtanapHOCTB TpEX BEKTOPOB. ['eomMeTpruecKoe NPUI0KEHHE CMEIIAHHOTO ITPOU3BEICHUS.

11. IIpsmass Ha IUIOCKOCTH. Pa3nuuHble BUABI YpaBHEHHMH MpsSMOM Ha IJIOCKOCTH. YTOJ MEXAY
MPSAMBIMU. Y CJIOBUS NMEPHNEHIUKYISPHOCTH U NApAJUICIIBHOCTH NPSMBIX. PaccTosiHue OT TOYKH 10
IIPSAMON.

12. KanoHHnYecKHe ypaBHEHHUsI KPHUBBIX BTOPOTO MOPS/IKA: OKPYKHOCTH, DIJUIUTICA, TUTIEPOOITBI, ITapadoIIbI.

13. VpaBHeHMs MIOCKOCTU M MPSIMOM B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMH. YTOJ MEXAY NPAMON U

IIJIOCKOCTBIO. TouUKa nepeceyeHus MpsIMON U TUIOCKOCTH.

~w

OO0pa3zen OuJ1eTa nepBoii pyoe:kHOI aTTecTALNMU

1. Haiftu npoussenenue matpuny A*B, eciu: P [—2 3] 7 [5 2)
-5 —6)'" \a —7)

2. PemmTh cucTeMy JIMHEWHBIX ypaBHeHH MeTooM Kpamepa wiu [aycca: | X1+ 2X; +3%3 =5,
2% — X, — X5 =1,
X, +3X, +4X5 = 6;

3. Vnpocture Bbipaskenue: (2a +3b)x (a + 2b)



4. Haittu 066éM mupamuasl ABCD, ecim: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).
5. CocraBuTh ypaBHEHHE ILIOCKOCTH, Ipoxoasamen yepes tpu Touku M, (-3;0;1), M, (0; 2; 3), M4(3,1; -1).

6. CocraBuTh ypaBHEHHUS NPAMOM, IIPOXOAAILCH YE€PE3 TOUKY M (2;—3;5), NEPIEHIUKYIAPHO IIOCKOCTH

3x-5y-z+2=0.

Bomnpocekl ko BTOpOii py0exHoii aTTecTannu

1. Tlpenen ¢pynkiuu B Touke. [Ipenen ¢pynkunn na 6eckoneynoctn.  OIHOCTOpOHHUE Hpe/IeIbl.
Orpann4eHHOCTb (H)YHKIIMH, UIMEIOLIEH Mpeiert.

2. beckoneuHo Gosbuias 1 OECKOHEYHO Manasg (QYHKIMU M CBSA3b MEXIY HUMHU. Paznoxxkenue GpyHKIuM,
MMEIOLIEH Tpeiell, Ha IIOCTOSIHHYIO U OECKOHEUHYIO MayIo.

0 00
3. OcHOBHBIC TEOpeMbl O TMpejaesiaXx. PackpbIiTHe HeompeaeIeHHOCTeH [6 nu | — | Ilepssiid
o0

3aMeyaTesIbHbINA pesed.

4. Yucnosble mocnenoBarenbHOCTH. [Ipenen mocnemoBarenbHocTd.  CylecTBOoBaHHME —Ipenerna
MOHOTOHHOH OI'paHMYEHHOH mocieaoBaTenbHOCTH. Yncno e. HatypasnabHble sorapumsl.

5. CpaBHeHHME OECKOHEYHO MalblX. DKBHBAJCHTHbIE OECKOHEUHO Malible. 3aMeHa OECKOHEUHO MaJbIX
HKBUBAJICHTHBIMH TIPU BBIYHCIICHUU TIPE/IETIOB.

6. HenpepbsiBHOCTh QyHKLIMH B TOUKe. TOUKM pa3pbiBa QyHKIUH U UX KIacCUPUKALMSL.

7. HenpepbiBHOCT GyHKIMH Ha oTpe3ke. CBOWCTBAa HENPEPBIBHBIX Ha OTpe3Ke (YHKIUIL:
OIPaHUYEHHOCTb, CYIIECTBOBAHHWE HAMOOJBIIEr0 W HAUMEHBUIETO0 3HAYEHHH, CyIEeCTBOBAaHHE
MIPOMEKYTOYHBIX 3HAUCHHH.

8.Ompenenenue  NpOU3BOAHOM  (QyHKUMH, €€ MEXaHMYeCKMH M  TeOMETPUYECKMH  CMBICI.

YpaBHEHHUs KacaTeIbHOU U HOPMAJIH.

9. uddepenunan GpyHKIUU U €ro reoMeTpudeckuit cMpici. MHBapuanTHOCTh GpopmMbl Auddepennnana
1-ro nmopsiaxa.

10. ITpon3BoiHBIE OCHOBHBIX dJIeMeHTapHbIX (yHKIMH. [IpaBuna nupdepeHuupoBanms.

11. TlpousBoanas cnoxHou PyHkiuu. Jlorapupmudeckoe nuddhepeHmpoBaHue.

12. udpdepenunpoBanme GyHKIMIA, 3aJaHHBIX B TapaMeTPUUYECKON 1 HEesIBHOU (hopMmax.

13. ITpousBonaHbIe U MU GEpEeHIATBI BEICIIHX TTOPSIKOB.

14. ITpaBuno Jlonurans.

15. Teopembr @epma, Ponns, Jlarpanxa, Ko o auddepenunpyeMbix GyHKIUAX.

16. UccnenoBanue pyHKLIUU C TOMOILBIO NEPBON MPOU3BOIHON: HEOOXOUMBIE M JOCTATOUHBIE YCIOBHS
BO3pacTaHus U yObIBaHUS (PYHKIIMH.

17. Okcrpemym dynkiun. Heo6xonumoe u 10cTaTOYHOE YCIOBUS CYILIECTBOBAHUS SKCTPEMyMa.

18. AcumnroTsl rpaduka HyHKIHH.

19. BeimykiocTh, BOTHYTOCTh M TOUKM mepernba rpaduxa Qynkuuu. HeoOxoaumoe u goctaTodyHOE
YCIIOBHSI CYIIIECTBOBAHUS TOUEK Mepernoa.

O0pasen Oustera BTOpOi py0e:kHOI aTTecTanMu

3 .
w, 2) tim SM5X 3y lim

1. Haiitu npeaensr: 1) lim
+x+10 x—0 2X X—2

X—0 7X

x—o\ X +3

%, 4) fim (X_‘ljx

2. Haiitu npomsBoxsble GyHKumit: 1) y=5x* +i-i+3, 2) y=cos*2x, 3) y=x>-e* 4) xy?+x%+y% =0,



2

x> -1

3. Haiitu sxcTpeMyMbl ¥ HHTEPBaJIbl MOHOTOHHOCTH (DYHKIMH Y =

2X +

4. Haiitn acumnToTsl rpaduka GyHKumu y = =——=.
X

Bropoii cemecTp
Bonpocsl k nepBoii py0exHON aTTecTalluu

OyHKIMH HECKOJIbKUX MepeMeHHbIX. O0nacTh onpeaeneHus. JIMHUM ypoBHSL.

[Ipenen 1 HEMPEpHIBHOCTH (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

YacTtHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAAKOB (PYHKIMH JIBYX [IEPEMEHHBIX.

[Monublit quddepeHran U ero UCNojab30BaHWE B MPUOJIMKEHHBIX BbIUYUCIECHUSIX. VIHBapUaHTHOCTD

dhopmbl mostHOTO U depeHIrana.

KacarenbHast mi1ockocTh 1 HOpMalb K IOBEPXHOCTH.

YacTtHble IPOU3BOIHBIEC U MONHBIE AU (epeHIInaIbl BHICIIUX MOPSIIKOB.

HesBuble pyHKIMM 1 UX quQQepeHImpoBaHue.

OkerpeMyM (QYHKIMHU IBYX NepeMeHHbIX. HeoOXoauMble M AOCTaTOYHBIE YCIOBMS CYIIECTBOBAHUS

JKCTpEMyMa.

9. Tlonstue nepBooOpa3Hoii. Heonpenen€HHblil MHTErpall U €ro cBoMcTBa. Tabnuia HeoNpeaSIEHHBIX
UHTETpaioB.

10. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO/I HHTEIPUPOBAHUS
MOJIBEICHNEM T10/1 3HaK AuddepeHnnana, MeTo1 3aMeHbl IIEPEMEHHOM

11. UHTerpupoBaHue MO YacTsIM B HEONPEAEIEHHOM HHTETpaJe.

12. PaznoxeHne MHOTOYICHA Ha TMHEWHBIC U KBAIPATHBIE MHOKHUTEIIH.

13. Tuns! npocTeimmx ApoOei 1 X UHTErPUPOBAHHUE.

14. UnrerpupoBaHue paliMOHAIBHBIX IpOOEi METOI0M pa3iioKeHUs Ha MpocTeiine Apoou.

15. MHTerpupoBanue MpOCTEUIINX UPPALMOHATBHBIX (DYHKLUH.

16. MaTerpupoBanie TPUTOHOMETPUYECKUX (PYHKINH, YHUBEpCATbHAS TPUTOHOMETPHYECKAs

MIO/ICTAaHOBKA.

el N

NG

OO0pa3zen Ou1eTa nepBoii pydoe:kHOM aTTecTAUMN

1. Haiitu o6macts onpeenenus GyHKIMK Z =+/9—x* —y? . HaiiT 9acTHbIE €& JacTHbIE IPOU3BOIHBIE.
2. Haiitu cienyroniye HHTErpaibl:

D (3 -2+ 2108 —alaq o) e Tdx; B) [(3x +1) e*dx;
CoOS X X
xdx . (x—5)dx .
r)jﬁ, 11)_[26 o e)_[cos3xcos9xdx.

Bonpocs! ko BTOpOii py0e;kHOM aTTecTaluN

3anauu, NIPpUBOAALIME K TIOHATHIO ONPEAEIEHHOT0 HHTErpana. OnpeaenéHHplii HHTErpall, CBOMCTBA.
®opmyna Herorona-JleiOnuita. 3amMmeHa mepeMeHHOM B ONpeIeIEHHOM HHTETpalie.

dopmysia HIHTETPUPOBAHMSI 110 YaCTAM AJIs ONPEAECIEHHOr0 UHTErpasa.

HecoOcTBeHHbIE HHTErpabI.

Juddepenunanbuble ypaBHEHU: onpeaeieHue, nopsaaok 1Y, pemenue /Y.

agrwnE
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Huddepennmnanbaoe ypaBHeHHE 1-T0 opsiaka: onpeneiaeHue; oodiee u 4acTHoe penieHus. Teopema
CYILIECTBOBAHUS U €AMHCTBEHHOCTH petienus st 1Y 1-ro nopsinka.

Y ¢ pa3aensomuMucs nepeMeHHbIMU, OJTHOPOIHBIE U JTMHEHHbBIE, METO/IbI UX PELICHHUS.
[Ipocreiimne ypaBHEHHs BTOPOTO MOPsJIKA, TOMYCKAIOIIKE TOHUKEHUE TTOPSIKA:

JIuneitnbie oqHopoaHbIe Y 2-T0 mopska: TeopeMa 0 CTPYKTYPE €ro peuieHus

Heonnopoansle nunelinble 1Y 2-ro nopsiika: TeopeMa o CTpyKType 0OLIEro pemeHus

Jluneiinbie oqHopoaHbie 1Y 2-ro mopsaka ¢ MOCTOSHHBIMHA KO3 puIimeHTaMu. XapakTepuCTHIECKOE
ypaBHEHUE U CTPYKTYypa OOIIEro perieHus

Jluneiinbie HeoqHOPOAHBIE /Y 2-r0 mopsiaKa ¢ MOCTOSTHHBIME KO3 (GUIIUEHTAMH CO CIIEIIUaTbLHON
IIPaBOM 4aCTbIO

O0pasen OniieTa BTOpOi pyOesKHOM aTTecTANMHA

HaiiTu onpeneneHHble HHTETPAJbL: a) J’ ; 0) J' cos X sin X dx-

2x+3)4
rInxdx

Haiit HecOOCTBEHHBIN MHTETpAT: J‘
X

1

Haiitu pemennst IV: a) xy” — y’ — x sin v _ 0; 0) (1+ x)y” +y'+1=0,
X

Tpernii cemecTp
Bonpocsl Kk nepBoii pyoe:kHOii aTTecTALNU

YucnoBsle psi/ibl, YaCTUUHASL CYMMa Psi/ia, HOHATHE CXOAUMOCTH M PacXOAMMOCTH YHCIOBOIO Psiia,
HE00X0/IMMOE YCIOBUE CXOJIUMOCTH.
[Ipumepsl cxoaAIMXCS U PaCXOISAIINXCS PSJIOB.
JlocTaTouHbIE TPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTENBHBIX psAoB. IIpu3Haku cpaBHEHUS.
JocraTounsle mpu3Haku cxoaumocTtu JlanamOepa, Komu.
3HaKoNepeMeHHbIE U 3HAKOUepeayIoLecs psibl, Npu3Hak JleoHuna.
JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PsIIOB, A0COJIIOTHAS U YCIOBHAS CXOUMOCTH
Ps/10B, CBOICTBA aOCOIIOTHO CXOASAIINXCS PAIOB.
Crenennble psibl. Teopema Abens. Paauyc, nHTepBai 1 00J1aCTh CXOIMMOCTH CTEIEHHOTO psijia.

OO0pa3zen OusleTa nepBoii pyoe:kKHOH aTTeCTAIIUN

f 23,4 5
2:2 4.3 84 16-5 32-6

Hamucarp o6mmii unen psia

. 2) §5—; 3) z( 1)" T

o0
I/ICCJ'IGI[OBaTB Ha CXOOAMMOCTD YUCJIOBBIC PAIBI: ]_) Z
n:‘_L3 +

Haiitu o0nacth XOAUMOCTH CTCTICHHOT'O pAaa Z \/_

Bonpochl ko BTOpO#i pyOe;KHOM aTTecTalui

Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, ClTy4yaiiHble coObITHs. COOBITHS:
COBMECTHUMBIE U1 HECOBMECTUMBIE; pABHOBO3MOKHBIE; 3aBUCUMBIE U HE3aBHCHMBIE;
MIPOTHBOIOJIOKHBIE; TTOJIHAS TPyIIa COOBITUH.

Knaccndeckoe onpezeneHue BEpOSATHOCTH COOBITUS; €T0 CBOMCTBA.

Anrebpa coObITuil. YcioBHas BepoATHOCTh. [IponsBenenne u cymma coObITuil. TeopeMbl yMHOKEHHUS
U CJIOKEHHUSI BEPOSTHOCTEMN.
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®dopmyiia noJHou BeposTHOCTH. Popmyiibl baiteca.

Cxema NoBTOpPHBIX HE3aBUCUMBIX ucnblTaHuil. @opmyinsl bepnymnu, Jlannaca u Ilyaccona.
Cnyuaitasie BenmnuuHbl: nuckpetabie (JICB) u nenpepsiBabie (HCB). UncnoBbie XapakTepUCTHKN
CIIyYalHBIX BEJIMYMH:

bunomuansnoe pacnpenenenue JICB.

@DyHKIMS paclpeesIeHns U IUIOTHOCTh BepositHocTteld HCB.

HopMmanbsnoe pacnpenenenne HCB.

O0pasen OnJieTa BTOpOii py0e:kHOI aTTecTALMU

. 3 100 wm3rotoBnenuwix aeraneii 10 umeror nedekrt. st mpoBepku ObLIM OTOOpaHBI 5 neTaineil.

KakoBa BEepOSITHOCTB TOTO, UTO CPEX OTOOPAHHBIX JeTaNel 2 OKaKyTCs OpaKOBaHHBIMHU?

[Maprus snexrpuyeckux jgammnouek Ha 20% wusrorosneHa nepbiM 3aBojioM, Ha 40% - BTOpPBIM U Ha
40% - tperbuMm. bpak cocraBnsier cooTBeTcTBeHHO 1%; 0,5% m 0,6% NpOAYKIIMH STHUX 3aBOJOB.
Haiit BEeposSTHOCTH TOTO, UTO Hay1ady B3sATasi U3 MAPTUH JIAMIIOYKA OKaXETCs CTaHIapTHOM.
OXOTHHUK, UMEIONIHI 3 MAaTPOHA, CTPENISIET 10 JUYH 0 NEPBOTO MOMAJaHHs WU JI0 U3PACXO0IOBAHHUS
BCEX IMMAaTpOHOB. BeposTHOCTh TomMagaHus Mpu MepBoM BbeicTpene paBHa 0,6, mnpu  Kaxmaom
nocienyroieM BoicTpene ymenbinaercss Ha 0,1. CocTaBuTh 3aKOH pacrpeeiCHUs YKcia MaTPOHOB,
M3PacXO0/IOBAaHHBIX OXOTHUKOM. HaillTu MareMaTH4ecKoe O0XKUIAHUE U JUCIIEPCHIO 3TOM CIIy4alHOU
BEJIMYUHBI.

7.2.  Bompochl K 3K3aMeHaM ¢ 00pa3iaMH K3aMeHANIMOHHBIX OUJIETOB
IlepBblii cemecTp

Teopenzmecnme BOIIPOCHI, BLIHOCUMbI€ HA IK3aMECH
9J1eMeHTbI JJUHEHHOH 1 BeKTOPHOﬁ anreﬁpbl, AHAJIMTHYICCKAA reOMETPpUs

OcCHOBHBIE CBOWCTBA ONPEIEIUTENEH.

Meroasl penieHns CUCTEM JIMHEWHBIX YpaBHeHM: Kpamepa u ['aycca.

Bexkropsl. B3anMHOe pacrionoxeHue BEKTOPOB, KOOPAUHATHI U JUIMHA BeKTopa. JIMHEelHHbIe onepanuu
HaJl BEKTOPaMHU.

CkasisipHO€ TPOU3BEIEHNE BEKTOPOB U €70 CBOMCTBA. Y CIIOBUE NEPIEHAUKYIISIPHOCTH IBYX BEKTOPOB.
BekropHoe npon3BeieHre BEKTOPOB U €ro CBOMCTBA. Y CJIOBUE NAPAIIEIBHOCTH JIBYX BEKTOPOB.
CMenianHO€ IPOM3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBHE KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
[IpsiMas Ha IOCKOCTH. PaznuyHble BUIBI YpaBHEHMS IIPSIMOU U BBIBOJ| OJTHOTO U3 YPaBHEHUN
Ilepexoxn ot onHOM (hopMBl ypaBHEHHS NPSIMOIL K Ipyroit popme.

Yros Mexly IPAMBIMH a IUNIOCKOCTH. Y CJIOBUS MMAPAJUIEIBHOCTH U MEPIEHINKYJIIIPHOCTH IPSIMBIX HA
IIJIOCKOCTH

10. ITnockocTs. Pa3znnynble ypaBHEHHS IIIOCKOCTH.

11. Yron Mexay AByMs INIOCKOCTSIMH. Y CIIOBHS MAPAJICIIbHOCTH M MEPIEHAUKYISIPHOCTH MJI0CKOCTEH.
12. ITpsimast B mpocTpaHcTBe. Pa3nmudHbIe BUABI YpaBHEHUH MPSIMOM ¥ BBIBOJ] OJTHOTO M3 YPaBHEHHH.

13. YcnoBus napasaienbHOCTH U MEPIEHAUKYIISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

14. Yron mexay npsMoil U MIOCKOCThIO. Y CIOBUS MapajuieIbHOCTH U MEPHEHIUKYISIPHOCTH MPSIMON U

IIJIOCKOCTH.
BBenenue B MaTeMaTH4YeCKU aHAJIN3

15. llpenen ¢ynkuuu B Touke. Ilpenen ¢yHkumum Ha OeckoHEYHOCTH. OIHOCTOPOHHHME IPEIEINbI.

OrpaHu4yeHHOCTb (DYHKIIMU, UIMEIOLIEeH mpeert.

16. beckoneuno mainblie pyHkiun. OrpaHndeHHble QyHKINU. beckoHeuHO OombIme GYyHKIMU U UX CBS3b

¢ OECKOHEYHO MaJIbIMH (DYHKIUSMH.
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3amevartenbHbIe TIpeaesbl. Ta0auia SKBUBAJICHTHOCTEH 0.M.

HenpepeiBHOCTS QyHKIMH. Toukum paspeiBa W ux kimaccudukamnus. CBOWCTBA HEMPEPHIBHBIX

GhyHKIMA.

HenpepbiBHOCTS yHKIMH Ha oTpe3ke. CBOHCTBa HENPEpPBIBHBIX Ha OTpe3Ke (YHKUUIL:

OTPaHUYEHHOCTh, CYIIECTBOBAaHHME HAMOOJBIIET0 M HAMMEHbBIIEro 3HAueHUM, CYIIECTBOBAHHE

MIPOMEXKYTOUHBIX 3HAYCHUH.

OmpeneneHne MPOM3BOAHOM  (QYHKIMH, €€ MEXaHHMYECKUH W TEOMETPUYECKHUUA  CMBICI.
YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.

Judbdepennman GyHKIIUNA U €ro TeoMeTpudecKuid cMbici. MHBapranTHOCTH hopmbl auddepeHinana

1-ro nopsiaxa.

[Ipou3BoiHBIE OCHOBHBIX AsieMeHTapHbIX pyHkuuid. [IpaBuna nuddepenunpopanus.

[TpousBomHas cioxuaoi ¢pynkun. Jlorapudmuaeckoe nuddepenmpoBanue.

HuddepenunpoBanne GyHKINN, 3aJaHHBIX B TApAMETPUUECKON U HESIBHOU (popmax.

[TpousBoHbIe U AU PEPEHITUATBI BBICITUX MOPSIKOB.

[IpaBuinio Jlonurans.

Teopembr ®epma, Posust, Jlarpanxka, Komu o nuddepeHmpyeMbrx QyHKIUIX.

HccnenoBanme GyHKIMU C TOMOIIBIO TIEPBOI MPOU3BOJHON: HEOOXOAUMBIE U TOCTATOUHBIE YCIOBHS

BO3pacTaHus U yObIBAaHUS (YHKIIHH.

OkcrpemyMm pynkuuu. Heo6xoaumoe u 10CTaTOYHOE YCIOBHSI CYIIECTBOBAHUS DKCTPEMyMa.

AcumnrToTsl rpaduka GyHKIHH.

BrinykinocTs, BOTHYTOCTh U TOuYku meperuba rpaduka ynkuuu. HeoOxomumoe u I0OCTaTOYHOE

YCIJIOBUS CYILLIECTBOBAHMSI TOUEK reperuoa.

O0pa3en 3K3aMeHAIMOHHOT0 OMJIeTa
Bapuanr Ne 0

1. Ompenenutenu N-ro nopsiaka. Airedpandeckue JOMOTHEHUSI U MUHOPBI.
2% + X, +3%; =4
2. Pemmre cucremy merosnom ["aycca: X, — 2%, + X, = 4

3X, +4X, +X;, =0
3. Haiitu mpousBoHbIe JaHHBIX QYyHKIUH:1). Y = 4x’ —g + 3\/7 1 2) y= (1— 4x3 )9 :
X
3) y=3x>-arcsin x.
4. HaiiTi BEKTOpHOE MTPOU3BEICHUE BEKTOPOB a=3i— 2] +4k mb=i+ 5] ~k.
x?—x—30 . sin5x . 8x?—-4x+3 . (x+3\"
| im ——— ; lim .

5. Haiitu mpeaensr: lim .
X j—

x>5 X2 4125 ' x50 cosxsin 4x xo X%+ X—5 x>
Bropoi cemecTp

Teopeanecm[e BOIIPOCHI, BLIHOCUMbI€ HA IK3aMECH

(I)yHKIII/II/I HECKOJBbKHX IEPEMECHHDBIX

1. ®ynkimu HECKONMBKUX NIepeMeHHBIX. O0nacTh onpenenenus. JIMHUN ypoBHS.
2. Tlpenen u HEMPEPHIBHOCTH (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.
3. YacTHbIe MPOU3BOJIHEIC IEPBOTO M BTOPOTO MOPSAIKOB (DYHKITHH JIBYX MTEPEMEHHBIX.



4. Tlonmupi muddepeHnman 1 ero MCMoIb30BaHUE B MPHUOJMKEHHBIX BBIYUCICHHUSIX. VIHBapHaHTHOCTH
(dopMebI motHOTO AuddepeHnana.
KacarenbHast minockocTb 1 HOpMaib K TOBEPXHOCTH.
YacTHble MPOU3BOIHBIE U TIOTHBIE TU(PEpEeHIHAIbl BBICIINX TOPSIKOB.
HesBuabie pynkimm u ux nuddepeHnupoBanme.
OkerpeMyM (DYHKIUH JBYX NepeMeHHbIX. HeoOXonumble M JOCTAaTOYHbIE yCIOBUS CYLIECTBOBAHHS
JKCTpeMyMa.
HNHaTerpajabHoe ucuncieHue GyHKUMi 0HON NepeMeHHOoI

0 No o

9. IlonsaTue neprooOpazHoii. HeonpenenéHuplii MHTErpal U €ro CBOMCTBA. TabiHia HeopeaeIEHHBIX
UHTETPaIoB.

10. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HEITOCPEACTBEHHOE HHTETPUPOBAHIE, METOJT UHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennnana, MeTo1 3aMeHbI IIEPEMEHHOM

11. UHTerpupoBaHue MO YacTsIM B HEONPEICIEHHOM HHTETpaJe.

12. PaznoxeHne MHOTOYICHA Ha TMHEWHBIC U KBAIPATHBIE MHOKHUTEIIH.

13. Tunsl npocTermmx ApoOEH 1 KX HHTETPUPOBAHKE.

14. NaTerpupoBaHie panuoHAIBHBIX Ap0o0ei METOIOM Pa3IoKEHHsI Ha TIPOCTEHINe IPOOH.

15. UHTerpupoBanue MpoCTEHIINX UPPALMOHATBHBIX (DYHKIIUH.

16. MaTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKIINH.

17. 3apgaun, npuBoASIIKE K TOHIATUIO OMpeeNEHHOro nHTerpana. OnpeaenéHHblii HHTErpal, CBOMCTBA.

18. ®opmyna HetotoHa-JIeliOHmIIa. 3aMeHa IepeMeHHOM B ONIPEIeIIEHHOM HHTErpaJle.

19. ®opmMyna UHTETPUPOBAHUS IO YACTSIM ISl ONIPEIeIEHHOTO UHTerpaa.

20. HecoOcTBEHHBIE MHTETPAIIBI.

JAunddepennuanbHbie ypaBHEHUS

21. lucddepennmanbubie ypaBHeHUS: onpenenenue, nopsaok Y, pemenune Y.

22. luddepennmanbHoe ypaBHEeHHE |-T0 opsiaKa: onpeaereHne; oolee u YacTHoe peuieHus. Teopema
CYILLECTBOBAHMSI U €JMHCTBEHHOCTH perieHus 1yt /1Y 1-ro nopsaxa.

23. 1Y ¢ pa3aensonMAcs IepeMEHHBIMH, OJJTHOPOHbIE U JINHEHHBIE, METOBI HX PEIICHUSI.

24. Tlpocrteiine ypaBHEHHs BTOPOTO MOpPsAKaA, JOMYCKAOIIIe MOHMKEHUE OPsIIKa:

25. Jluneiinsie oqHopoanbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYPE €ro peleHus

26. HeomHopoauslie nuHelHble 1Y 2-To nopsaka: TeopemMa 0 CTpyKType OOILEero pemeHus

27. Jlunerianie omHOpOaHBIE J[Y 2-TO IOpsAIKA C TOCTOSTHHBIMU KO3 puimeHTaMu. XapakTepucTHISCKOe
YpaBHEHHE U CTPYKTypa OOIIEro pereHHs

28. Jlunetinbie HeomHOPOAHBIE /Y 2-TO TIOpsAKA C IIOCTOSTHHBIMHU KO3(DPHUIIMEHTaMH CO CIIEIUATBHOMN
[IPaBOM 4aCTbIO

O0pa3sen IK3aMeHALIMOHHOTO Ou1JIeTa
Bapuaunt Ne 0

1. HeonpeneneHnHslil HHTErpai U €ro CBOMCTBA.

2. Haiitu uHTETpaNbI: J(ZLZS+E_ZCOSdeX’ jxsin xdx, I(Sx“ _2W+%—3de.
X — X

dx ‘
3. Beramcnute onpeneneHHbIle HHTETPAITBL: I e J' (2 X2 +x% - 5)dx :
X —
1 -2

4. Pemmuts nuddepennmanbaple ypapHenus: 1). X°y' = y? —2xy; 2).y' —3x’y = x%e*, y(O) =0;
3).e”’ (1+ xz)dy—2x(1+e y)dx =0.

1. Haiitu yacTHBIE IPOU3BOAHBIE 2-TO MOpPsIKA QYHKIMU: Z = 3x? — 2y3 —5Xy.

Tpernii cemecTp



TeopeTrudeckue BONpochbl, BLIHOCUMbIE HA IK3aMeH
Psaapl

1. YucnoBsle psabl, 4acTUYHAs CyMMa psija, MOHSATHE CXOAMMOCTH M PACXOJUMOCTH YHUCIOBOTO psija,
HE00X0IMMOE yCIIOBHE CXOJIUMOCTH.

2. Ilpumepsl CXOOAMIMXCS U PACXOISIIUXCS PSIOB.

3. JlocraTo4Hble MPU3HAKU CXOAMMOCTH 3HAKOOJIOKUTEIbHBIX psA0B. IIpu3Haku cpaBHEHHUS.

4. ]JloctaTouHble mpu3Haku cxoaumoctu [amambepa, Komm.

5. 3HakomepeMeHHBIE U 3HAKOYEepEeAYIOIIUEcs psAabl, Mpu3Hak Jleiionuma.

6. JlocTaTouyHBIN MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PSJIOB, A0COIIOTHAS M YCIOBHAs
CXOJIMMOCTH PSAZIOB, CBOMCTBA a0COIIOTHO CXOISIINXCS PSIIIOB.

7. Crenennsle psaabl. Teopema AbGens. Paaunyc, untepBan u 00JacTb CXOJUMOCTH CTEIICHHOTO Psijia.
OCHOBBI TEOPUM BEPOSITHOCTEN U MaTeMATHYECKOH CTATHCTHKH

8. Kiaccudukanus coObITHIA: JOCTOBEPHBIE, HEBO3MOXKHBIE, ClTydaitHbie COObITHS. COOBITHS:
COBMECTHMbIE U HECOBMECTUMBIE; PABHOBO3MO)KHBIE; 3aBUCUMbIE 1 HE3aBUCUMBIE;
IIPOTUBOIOJIOKHBIE; ITOJIHAS IPYyIIa COOBbITUH.

9. Kunaccuueckoe onpesenaeHne BEpOsITHOCTH COOBITHS; €r0 CBOMCTBA.

10. Anrebpa cobObITHii. Y coBHas BEpOSITHOCTD. [Ipon3Benenue u cymma coObrtuid. Teopembl
YMHOXXEHUS U CII0KEHUS BEPOSITHOCTEH.

11. ®opmyna nonHoi BepositHocTU. Dopmyisl baiieca.

12. Cxema OBTOPHBIX HE3aBUCUMBIX UcnbITaHui. Popmyisl bepuyiuu, Jlamiaca u [Tyaccona.

13. Cnyyaiinbie Benmmuunbl: nuckpetHsie (JJCB) u nenpepsiBabie (HCB). UncnoBsie XapakTepuCTUKA
CITy4ailHbIX BEIUYHH:

14. bunomuansHoe pactpeznenenne JJCB.

15. ®ynkuus pacnpeaeneHus U MI0THOCTH BepostHocTeil HCB.

16. HopmanwHoe pacnpenenenne HCB.

17. JloBepuTesibHbIE UHTEPBAJIBI JJIs1 OLIEHKH MaTeMaTHUYECKOTI'0 OKUIaHUS.

Oo0pa3en 3x3aMeHAlMOHHOT0 OMIeTa
Bapuanr Ne 0

3nakouepenyromuecs psabl. Teopema JleitOnuna. OueHka octaTka psajia.

2. B xopobe 6 kpacHeix M 4 cHHUX KapaHjama. Haygauy u3BIeKalT TpH Kapanpgama. Haiitu
BEPOATHOCTD TOT'O, UTO /IBa UX HUX - KPACHBIC.

3. B 00yBHYI0 MacTepcKylo Uil peMOHTa MPUHOCAT caroru u Ty(}au B cooTHomeHuu 2:3. BeposaTHocTh

KaueCTBEHHOT0 peMoHTa JiIsi caror paBHa 0,9, a s tydens — 0,85. [IpoBenena npoBepka kauecTna

oqHON mapsl 00yBH. Okaszanoch, 4To 3Ta mapa o0yBM OTPEMOHTHpOBaHAa KadecTBeHHO. KakoBa

BEpPOSITHOCTH TOT'O, YTO ATO a) caroru; 0) Tydaun?

=

n

N VR Co
4, I/ICCJIC,Z[OBaTB Ha CXOOAMMOCTD YUCJIOBBIC PAIBI: —3 , Z .

n=1 n+ n=0 \/ﬁ

2" x"
5. Haiitu obmactb CXOOAUMOCTHU CTEIICHHOI'O psaa: Z > -

n
n=1

7.3. Tekyumuii KOHTPOJIb
O0pa3ubl KOHTPOJIBHBIX PadoT
1 cemecTp

1) Tanst Touxn ¢ koopmunatamu A(3;2,—3), B(51,—-1), C(1,—2;1) . Haitru LA.



2) Haiit 00bEM TPeyroapHOM MUpaMHIBI, TIOCTPOEHHOMN Ha BEKTOpax a= (L4:-3), b=(22-2), c= (3:21).
3) Ussectunl koopaunatel Tpeyromsuuka ABC  A(3;2), B(—4;—1), C(4;4). Haiitu: a) ypapHenus:

BCEX CTOPOH TPEYroJbHHKA, BBHICOTHI TPEYrOJbHUKA, MEIHAHbI, OMCCEKTPUCHI U IMPSIMOM, MPOXOsIei
yepe3 BEpLIMHY TPEyToJIbHUKA MapajyieIbHO IPOTHUBOJIEXkAIEH CTOpoHE; 0) pacCTOSHUE OT BEPILIUHBI 1O
IIPOTUBOJIEHKALIEH CTOPOHBI; B) yroJl B TpeyroibHuKe (Ipu Bepmune B).

4) TlpuBecTH K KAHOHMYECKOMY BHUJly YpaBHEHHE KPUBOH 2-TO MOpsAKa

X% +4y? = 2x =56y +181=0 u crenars cxeMaTHUeCKHil YepTeXK.
5) Hanucatb ypaBHeHue mIockocTH, mpoxomsuei gepes Touky M, (1;3;4) nepnenmmkymspHoii x
IIOCKOCTSIM, 3a/1aHHbIM ypaBHenusmu 2X +3yY+2—1=0, 3X—-y+2z2-2=0.

6) Beraucnuth npeesnbl, TpuMeHsis npaBwio Jlonuras:

2 .3 )
a) "nl 5x _ X +37x, 6) lim 20 2 )
X—> 2x" +5bx x—5 25 X—5

2 cemecTp

2
1. Haiiti gacTHbIe MPOM3BOAHbIE 1-r0 mopsiika dynkimii: 1), _ X~ —4Y 2) z —arccosY. -
3x+y?'

2. Haiitn npomssomnyto dyHkimu u = x’y + y°z® B Touke P(1;-1;3) mo HampaBieHHIO OT 3TOM

touku K Touke P, (5;2;1).

3xdx 2
3. Haiiru unterpansl a) J 0) I ; B) I(3X + 2)cosx dx.
1+ 0
4. Haiitu pemenue Y: xy' —y'=x Ze*
3 cemecTp
0 3 n
n 3
1. VcenenoBarh YMCIIOBBIE PAABI HA CXOAUMOCTE: ) », ——; 0) Z
n1 (3! n-1 (n+1)2"
® 2n+1
2. UccrenoBath Ha YCIOBHYIO, a0COMIOTHYIO CXOAUMOCTh: Y | (— ntl 7T
n—1 n(n+1)

n+2
3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO Psija: Z [ 4J x".
n+

4. Pemuts 3amauy. Cpean 25 cTyIEHTOB IPYIIIbI, B KOTOpoit 10 neByiiek, pa3sirpbiBatoT 6 OMIETOB Ha
CTYJICHUECKYIO BecHY. Haiiute BeposiTHOCTh TOTO, UTO cpeau obafaTesieid OMIeTOB OKaXyTes 3
JEBYIIKH.

5. Haiitu uncnoseie xapaktepuctuku CB X: M (X); D(X); o(X), ecnu oHa 3a71aHa PSIOM:

X -5 2 3 4
P 0,4 0,3 0,2 0,1




7.4. OnucanHue noka3zareJieil M KpuTepHeB OlleHUBAHUSI KOMIeTeHIMIi HAa Pa3JIMYHBIX 3Tanax ux GopMupoBaHusl,

OINMCAHHE€ IIKAJIbI OHCHUBAHUSA

Tabauuma 7
Kpurtepun oueHuBaHus pe3yJibTATOB 00y4eHUsl HaumeHnoBanmue
[Lnanupyemble pe3yabTaThl 0CBOECHHS
MeHee 41 41-60 6a10B 61-80 a0 81-100 6aL10 OIIEHOYHOT0
KOMIIETEHINH 0a/10B (Y10BJIETBOPHUTEILH R 108
) ya op (xopomuo) (oTIM4HO) cpeacTBa
OIIK-2. CiocoGeH ocymecTBIsATh cO0p, 00paboTKy M CTaTUCTUYECKHI aHATTU3 JaHHBIX,
HEO0OXOUMBIX JJIsl PeLICHUS TOCTAaBICHHBIX SKOHOMUYECKUX 33/1a4:
3HaTh: METO/BI PELICHUS] CUCTEM JINHEUHBIX
anreOpanvyeckux ypaBHEHUH, OCHOBBI
nudGepeHIMPOBAHNUS U HHTETPUPOBAHUS Cdopmuposannbie, ChopMupOBaHHbIE
. ®parmMeHTapHbIe HO COJIepIKaIIHe
byHkuuH, pemenus auddepeHInaTbHBIX Henonueie 3HaHUS cHCTeMaTH4YeCKHe
5 3HAHMA OTJIeJIbHBIE TPOOEITBI
YpaBHEHHI, OCHOBHBIE TIOJI0)KEHUS TEOPUH 3HAHUA
. N 3HAHWA Kommnekt
BEPOSITHOCTEH M MATEMAaTHUECKOM CTATUCTHKH, o
3aJaHul TUIst
TeopuH PAZIOB. KOHTPOJIBHBIX
YMeTh: IpUMEHSTH CBOM 3HAHHS K PEILICHUIO paboT, BapuaHTHI
MPaKTUYECKHUX 3a4a4; [OJIb30BAThCS YacTHYHBIE YMeHUA TONHEIE, ChopMupoBaHHbIE 3a1aHui ATt
. . Henonueie ymenus JOMYCKAIOTCS .
MaTeMaTU4YeCKOU JIUTEPATYPOH ISl U3yUCHHUS YMEHHUs YMEHUS CaMOCTOSITeIILHOM
HEOOJIbIIINE OMTNOKHI 6
WHXEHEPHBIX ¥ SKOHOMHUYECKHUX BOIIPOCOB. PavoThI, BOIPOCHI
no Ttemam  /
Buaaners: MeToamu pemeHus 3aad anreopsl U paszenam
reoMeTpud, 1 HepeHnaIbLHOro 1
pun, 1 pepenn B cucremaTryeckom AACTATUTAHBL
MHTETPAIBHOTO UCUUCIEHUS, ] depeHInanbHbIX Yactnunoe | Hecucremartuueckoe YcnemrHoe u
. MPUMEHCHUU HAaBBIKOB
ypaBHEHHH, METOJJaMH TTOCTPOCHHUS BJIaJICHHE IPUMEHEHUE OTYCKAIOTCS CHCTEMaTHYECKOE
MaTeMaTHYECKUX MOJIENeH sl 3a1a4, HaBBIKAMHU HaBBIKOB Hgo oLl MIPUMEHEHNE HABBIKOB

BO3HUKAIOIIUX B HHKEHEPHO-OKOHOMHUYECKON
MIPaKTHKE.




8. OcobennocTn peanqu3ani TUCHUILIMHBI AJ HHBAJIU/I0B U JIMII C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU 310POBbA

JUis  oCylIecTBJIEHUS NPOLEAYpP TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M IMPOMEXYTOYHOH
aTTecTalluy 0OydYaroUIMXCs CO31aHbl (DOH]IbI OLEHOYHBIX CPEJCTB, aJallTUPOBAHHBIE [l HHBAIUJIOB U
JUI C OrPaHMYCHHBIMM BO3MOXHOCTSIMM 3[0POBbS M IO3BOJISAIOIIME OLEHUTh JIOCTUXKEHHE HMU
3aIUIAHUPOBAaHHBIX B OCHOBHOH 0Opa30BaTeNIbHOW IpOrpamMMme pe3yJbTaToB OOyueHHsl M YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 0Opa3oBarenbHOl mporpamme. Popma
IIPOBEJCHUS TEKyIIeW aTTecTaluu s CTYJECHTOB-UHBAJINWJOB YCTAHABIMBAETCS C Y4YETOM
WH/IMBUYAIBHBIX TCUXO(U3NYECKHX OCOOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMChbMEHHO Ha
KoMmIbioTepe, B (opme TectupoBaHus u T.1.). Ilpu tectupoBanum i crabOBUAALIMX CTYICHTOB
UCTOJNB3YIOTCS (DOHIIBI OLIEHOYHBIX CPEACTB C YKpyHNHEHHbIM mpudrom. Ha sk3amen mpuriamaercs
COIIPOBOKAAIOIINI, KOTOpbI 00ecneunBaeT TEXHUYECKOE CONPOBOXKJIEHHE CTyAeHTy. llpum
HEOO0XOJUMOCTH CTYAEHTY-UHBAJIUAY HPEAOCTABISACTCA [JOINOJHUTEIbHOE BpeMs A MOATOTOBKU
OTBeTa Ha ’K3aMeHe (uiau 3auyere). OOydarouuecss ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMU 3/10pOBbS, U
oOyyaroliuecsi HMHBAJIMAbl 00€CHEYMBAIOTCS TMEYaTHBIMM M 3JIEKTPOHHBIMH 00pa30BaTebHBIMU
pecypcamu (IporpaMmbl, ydeOHBIE TOCOOWS I CaMOCTOSITEIBHOH pPadOThl W T.1.) B (opMax,
aIalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBBS U BOCIIPHATHS HHPOPMAITUH:

1) JUIS. UHBAJIU/IOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS 110 3PEHHUIO:

- JUIA CcJenbIX: 3aJaHds IS BBIIOJHEHHS HA MPAKTHUYECKUX 3aHATHIAX O(OpMIISIOTCS
penbedHO-TOUeyHbIM pudTOoM bpaiins , 1100 3aYMTHIBAIOTCS ACCUCTEHTOM; IUMChbMEHHBIE 3aJaHus
BBINOJIHAIOTCS Ha Oymare penbedHO-ToueuHbIM wipupToM bpaiing 1160 HaAMKTOBBIBAIOTCA
aCCHUCTEHTYy; OOYyYaroIlMMCsl JJs BBINOJHEHHWs 3aJaHusi HpPU HEOoOXOAMMOCTH IPENOCTaBIISAETCS
KOMIUIEKT MUCBMEHHBIX MPUHAIJIEKHOCTEH M Oymara Juid MHUCbMa pPEIbePHO-TOYEUHBIM HIPUPTOM
bpaiins;

- UIA caadoBuAsAIIMX: o0ecrieunBaeTcs UHAMBHUIyallbHOE PaBHOMEPHOE OCBEILIEHNE HE MEHEE
300 mrokc; oOydaromuMmcsi JJs BBIOJIHEHUS 3aJaHusl MPU HEOOXOIMMOCTH IPENIOCTABISETCS
YBEJIMUMBAIOIEE YCTPONCTBO; BO3MOXKHO TAaKK€ MCIOIb30BAaHHE COOCTBEHHBIX YBEIMUMBAIOIINX
YCTPOMCTB; 3a/laHus JUIsl BBINOJIHEHUS 3a/IJaHUH OPOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUIsL NHBAJIUZOB U JIAL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbsSI O CJIYXY:

- M8 TJAYXHX H  CJa00C/abIIAIUX: 00ecreynBaeTcsi HaludKhe 3BYKOYCHIMBAIOLICH
anmnaparypbl KOJUIEKTUBHOTO MOJIb30BaHUSA, NMPU HEOOXOTUMOCTH OOYYaIOLUIMMCS IPEIOCTaBISIETCS
3BYKOYCWIMBAOIIAsl ammaparypa HWHAMBHUIYAJbHOTO IOJIb30BAaHUS; IPEAOCTABISIIOTCS  yCIyTU
CYpAOIEPEBOIUHKA;

- JJsl  CJeNorJIyXux JIONyCKAaeTcsl MPUCYTCTBUE AaCCUCTEHTA, OKa3bIBAIOLIEr0 YCIyTu
tudaocypronepeBoaunka (MOMUMO TpeOOBaHMUI, BBIIOJIHAEMbBIX COOTBETCTBEHHO /JISi CIENbIX U

TIIyXUX);

3) Ui JIMI C TSDKEJNBIMM HApyIIEHUSIMH pEuH, TIIyXUX, CIa0OCHBIIAMINX JIEKUUU H
CEeMUHAapBbI, IPOBOJIUMBIE B YCTHOH (opMe, MPOBOAATCS B MUCbMEHHOH (opMme;

4) JUIS WHBAIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbs, HMMEIOIINX

HapYLIEHHUs ONOPHO-ABUIATEJbLHOI0 anmnapara:
- AJid ALl ¢ HAPYIICHUAMHA OIIOPHO-ABUTATCIIBHOI'O aIrmapara, HapyImECHUAMU JABUTaTCIIbBHBIX
GyHKIUH BEpXHUX KOHEYHOCTEH MM OTCYTCTBHMEM BEPXHHUX KOHEUHOCTEW: MUChMEHHBIE 3a/1aHus
HAJIMKTOBBIBAIOTCSI ACCUCTEHTY; BBIITOJTHECHUE 3aJaHUi (TECTOB, KOHTPOJIBHBIX pabOT), TPOBOJUMEIE B
MUCbMEHHOU (hopme, TPOBOAATCA B YCTHOM opMe MyTeM orpoca, 6ecebl ¢ 00yUdaroumcs.



10.

11.

12.

9. Y4yeOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 00ecTeyeHue JUCIUILIMHBI

9.1. Jluteparypa
bepmant A. @., ApamanoBuu WM. I'. Kparkuii kypc maremarmdeckoro anammza. — CIIG.:
UznarenscTBo «Jlauby, 2005.
Hanxo I1. E., ITonoB A. I'., KoxxeBHukosa T. fI. Briciiast MmaTemMaTrka B yHIpaXXHEHUSIX U 3a/1a4ax:
VYu4eb. mocodue mist By3oB. — M.: OO0 «M3patensctBo ACT»: OO0, 2000. «M3aaTenbcTBo «Mup
u oOpazoBaHue», 2014.
Harancon, W.I1. KpaTkuii kypc BBICIIEH MaTeMaTHKU [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue.
— Dmektpon. pgan. — CII6.: Jlaws, 2009. — 728 c¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=283.
Ilerpymko, M.M. Kypc BbICHIE MaremaTMKd. BBeneHue B MareMaTH4eCKUMU AaHAIINS.
Hubdepennmnanboe ucuuciaeHue. JIeKIUU W MPaKTHKYyM [DIJIEKTPOHHBIN pecypc]: ydeOHoe
mocobme. — OnektpoH. gaH. — CII6.: Jlams, 2009. — 288 c. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=302.
[Terpymko, 1.M. Kypc Beiciieit matematuku. MaTerpanbHoe ncuncienne. OyHKIUU HECKOJIbKUX
nepemeHHbIX. [luddepennnansapie ypaBHeHus. JIeKnM U MpakTUKyM [DIEKTpOHHBIA pecypc] :
yueOHOe mocobue. — OnekTpoH. gan. — CII6.: Jlanp, 2008. — 606 c. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=306.
[Tucemennsbiil JI. T. KoHcnekT nekuuid mo Beicuiel matemaruke. [lomHeiid kypc. — M.: Beiciias
mkona, 2013.
Canpnos A. A. Kpatkuii Kypc BbIciIe MaTeMaTHKH, TOM. 1, Tom 2. — I'po3Hsiit, 2014.
baraeea M. T. COopHuk 3amay MO JMHEHHOM U BEKTOPHOHN anrebpe M aHAIUTUYECKOM
reomerpun.— I'po3nsiii, UIIL I'THU, 2007.
Hamaesa JI. 1., MartameBa X. II. Meronuyeckoe mocodue mo u3ydeHuro pasaena «Psup. —
I'pozssiii, UIIL I'THUA, 2007.
Hamaesa JI. HI., CocnambekoBa JI. C. COopuuk 3amau. [duddepeHunanbHble ypaBHEHHUS. —
I'pozssiii, UIIL I'THH, 2010.
MaromaeBa M.A., UcaeBa JI.M. IIpaktukym 1o Beicieit Matemaruke. Yacts 1 (yueGHO-
METOJINYECKOE MTOCOOHE JIJIsl CTYACHTOB IKOHOMUYECKHUX creruanbHocTei). — ['posusbrit: UIIL]
I'THH, 2011.
MaromaeBa M.A., Hcaesa JI.M. IIpaktukym no Bbiciieil matemaruke. Yactp 2 (yueGHO-
METOJIMYECKOE MTOCOOHE ISl CTYACHTOB DKOHOMUYECKUX crieruanbHocTeil). — ['posnsrit: UIIL]
ITHTY, 2014.

9.2. MeTtoaudeckue YKa3aHuA IJid O6y‘laI-OH_[I/IXC}I 1O OCBOCHHUIO JUCHHUITIIMHBI (CM. HpI/IJ'IO)KCHI/Ie).

10. MaTepuanbHO-TeXHUYECKOe o0ecnevyeHue TUCHUILINHBI

3a kadenpoit «Beicias ¥ mpuUKIaaHas MaTeMaTHKa» B TJIaBHOM Y4eOHOM KOPITYCe 3aKPEIlICHBI

nexkunoHHast aynuropus Ne 1-16, ayautopuu Ui HpOBENCHHUS MpakTUdeckuX 3aHATui NoNe

2-27, 2-29, 2-31, 2-33, 2-35, OOJBIIMHCTBO M3 KOTOPBIX OCHAIICHO TaOIUIlaMK, TpaduuecKuM

MaTepuajioM, YepTeKaMu IO JMHEHHON anreOpe, dJeMeHTaM BEKTOPHOW alreOpbl, aHAIMTUYECKOU

reoMeTpud, auddepeHINaTbHOMY HCYUCIEHUI0 (DYHKIMA OHONW MEepPEeMEHHOH, HHTETrpalbHOMY

ucuucinenuto. B ayauropum 3-10 pasmemeH KommbloTepHbI kiacc. Ha kadeape wumerorcs

HHTCPAKTUBHAA NOCKa U ITPOCKTOP.
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IIpunoxenue
Meroanyeckue yKa3aHus 10 OCBOCHHIO JMCUMILIMHBI «MaTeMaTHKa»

1. Metoauueckue YyKa3aHus A8 O0y4YalOIIUXCA MO IJIAHUPOBAHMI0O W OpPraHU3alMH
BpeMeHH, He00X0IMMOro0 /ISl 0CBOEHHUS THCIUIIJIHHBI.

N3ydenne pekOMEHJIyeTcsi HadyaTb ¢ O3HAKOMIIEHHsI C paboyeil mporpaMMol IUCLUILIMHBI, €€
CTPYKTYpOHl M coaep)kaHueM pa3zienoB (MojnyJiei), (JOHIOM OLEHOYHBIX CPEICTB, O3HAKOMUTBCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CIIeYeHUEM TUCLIUITIIMHBI.

HucuuiuinHa «MaremaTuka» COCTOMT M3 CBSI3aHHBIX MeXay co00r0 TeM, oOecreyrBaroluX
MoCJeI0BaTeIbHOE U3YUCHNE MaTepraa.

OOyuenue o qucuuIUIinHe «MaTeMaTHKay OCYIIECTBISIETCS B CIeIyomuX hopmax:

1. AynutopHsle 3aHATHS (JIEKLIMH, TPAKTUUECKUE).

2. CamocTtosiTenpHasi paboTa CTy[eHTa (IMOATOTOBKA K JICKIMAM, NMPAKTHUECKUM  3aHATHSM,
TECTaM U UHBIM (hopMaM MUCbMEHHBIX Pa0OT, UHIMBHyalIbHasl KOHCYJIbTALUS C [IPENOaBaTeNeM).

3. NuTepaktuBHbIe (OPMBI IPOBEICHUS 3aHATUN (KOJUIOKBUYM, JIEKIHS U Ip. (GOpMBI).

VY4eOHblil MaTepuan CTPYKTYPUPOBAaH U M3yU€HHE TUCLMILIMHBI IPOU3BOJUTCS B TEMAaTHYECKOM
nocjaenoBaTenbHOCTH. KaXJoMy MNpakTHUECKOMY 3aHATHI0O U CaMOCTOSITEIbHOMY H3yUEHHIO
MaTepuajga IMpeAllecTByeT JeKUUs Mo jgaHHoW Teme. OOyuarommecss CaMOCTOSITENBHO IPOBOJAT
MPEIBAPUTENIbHYI0 TIOJATOTOBKY K 3aHATHIO, MPHUHUMAIOT AKTUBHOE M TBOPYECKOE YdYacTHE B
OOCYX/IEHUM TEOPETHUECKUX BOIPOCOB, pa3zdope MpOOJEMHBIX CHUTyallMii M TOWUCKOB IyTEH WX
pemeHust. MHorue mpoOiieMbl, H3ydaeMmble B Kypce, HOCAT JHCKYCCHOHHBIA XapakTep, UTO
Ipe/roiaaracT MHTEPaKTHBHBIN XapaKTep MPOBEACHUS 3aHATUH HA KOHKPETHBIX MPHUMEpaXx.

Omnucanue nocnen0BaTeIbHOCTH J€HCTBUIM 00yYaroLerocs:

IIpu wm3ydeHun Kypca cleAyeT BHHUMATENbHO CIyIIaTh M KOHCIEKTHPOBAaTh Marepual,
u3JaraeMblii Ha AayJAUTOPHBIX 3aHATHAX. J[1g ero mNOHMMaHUS W KauyeCTBEHHOIO YCBOEHUS
pEKOMEHAyeTCs CIeyIolIast Mocae10BaTeIbHOCTh ICHCTBUA:

1. TTocne okoHYaHUS Y4eOHBIX 3aHATHN ISl 3aKpEIUICHHsI MaTepuaia MPOCMOTPETh M 00IyMaTh
TEKCT JICKITUH, IPOCITYIIAHHOM CeroHs, pa3oOpaTs paccMoTpeHHbie mpumepsl (10 - 15 MunHyT).

2. Ilpy TOATOTOBKE K JEKIHMU CIEAYIOMIEro [HS TOBTOPUTH TEKCT NpPEABLIYIIEH JEKIUH,
oiyMaTh O TOM, Kakasi MO>KeT ObITh ciienyromas tema (5 - 10 MunyT).

3. B Teuenue Henenu BIOpaTh BpeMs A7 paboTHI ¢ IuTepaTypoil B 6ubnuoreke (o 1 gacy).

4. Ilpu noaroToBKe K MPAaKTUYECKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS MO TEME, U3yUHUTh
npuMepbl. Pemas KOHKPETHYIO CHUTYalluio, - NpPEABAPUTENBHO IOHATh, KAaKOH TeOpeTH4ecKuit
MaTepHall Hy’KHO UCIOJIb30BaTh. HaMeTHTh MiiaH pemieHus, monpodoBaTh Ha €ro OCHOBE PEUIUTh 1 - 2
MPAKTHUYECKHE CUTYAIHH.

2. MeTroauyeckue ykazaHus o padore o0y4arouiuxcsi BO BpeMsi NpoBeeHHs JeKIU.

Jlekuuu al0T 0OyYarOIIMMCSl CUCTEMAaTU3MPOBAHHBIE 3HAHUS MO JUCHUIUIMHE, KOHIEHTPUPYIOT
UX BHUMaHME Ha HauOojiee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu OOBIYHO H3JIararoTcs B
TPaJULIMOHHOM MJIM B MPOOJIeMHOM cTuie. s cTyJeHTOB B OOJBIIMHCTBE CIy4YaeB B MPOOJIEMHOM
ctuiie. [IpoOieMHbIN CTUIIL MO3BOJISIET CTHUMYJIMPOBATh aKTHBHYIO MO3HABATENIbHYIO N1E€ATEIbHOCTh
oOydaromuxcsi ¥ UX UHTEpec K AUCHUILIMHE, (OPMUPOBATH TBOPUECKOE MBIIUIEHHE, puderaTh K
MPOTUBOMNOCTABICHUSIM M  CpaBHEHUsM, JenaTh OOOOLIeHHs, AaKTHUBU3UPOBATh BHHMMaHUE
o0yyaroImuxcs MyTeM MOCTaHOBKHU MPOOIEMHBIX BOIIPOCOB, MOOLIPATH AUCKYCCHIO.

Bo BpeMsi JTeKIIMOHHBIX 3aHATHIA PEKOMEHAYETCS BECTH KOHCIIEKTHPOBAaHHE yueOHOro MaTepuara,
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oOpamiate BHUMaHue Ha (OPMYIUPOBKH U KaTErOPUH, PaCKPBIBAIOIINE CYTh TOI'O WJIM UHOTO SIBJICHUS,
WM TIPOIIECCOB, BBIBOABI M MMPAKTUYECKHE PEKOMEHIAIUH.

KoHcnekr nexkuuu myudiie MnoApas3ieisaTh Ha IyHKThI, COOJ0Jas KpacHyl0 CTPOKY. OJTOMY B
OobION cTeneHn OyayT cocoOCTBOBATH BONPOCHI TUIaHA JEKIHH, MPEI0KEHHBIE MTPETIO1aBaTEIIs M.
Crnenyer oOpamarh BHMMaHUE Ha aKLEHTBI, BBIBOJbI, KOTOpbIE JENaeT MpernoiaBarelb, OTMedas
HauOoyiee BaXKHbIE MOMEHTHl B JIEKLIMOHHOM MaTepualleé 3aMEUaHUSIMU «BAaXHO», «XOPOLIO
3allOMHUTH» U T.I. MOXHO JesnaTh 3TO M C IOMOULIbIO PAa3HOLBETHBIX MapKepoB MIIHM pYyueK,
[OTYEPKUBAsi TEPMHUHBI U OIIPEICIICHUS.

[enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlCHHH, a0OpeBHATyp M CHMBOJIOB.
Opnnako npu JanpHeimei paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMH CIIOBAMU IS
OBICTPOTO 3PUTEIBHOTO BOCIPHUSATHS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIUi, HEOOXOIMMO WCHOJNb30BATh JHUTEPATypy, KOTOPYIO
pEeKOMEHJ0BaNI TpernojaBarenb. VIMEHHO Takas cepbe3Hasi, KpOmoTiuBas paboTa C JEKIMOHHBIM
MaTepHaIoM MO3BOJUT INTyOOKO OBJIAIETh TEOPETUUECKUM MATEPUATIOM.

TemaTuka nexuuii 1aercs B paboyeil mporpaMme AUCHUIUINHBL.

3. MeTroauyeckue ykazaHusi 00y4arouMcsi 10 NOAr0TOBKe K NPAKTHYECKUM 3aHATHAM.

Ha npaktuyeckux 3aHATUSX MPUBETCTBYETCS AKTMBHOE Y4acTHE B OOCYKIEHMHM KOHKPETHBIX
CUTYyalHid, CIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHWI HAX0AUTh Hanbosee ek THBHBIC perIeHus
MOCTABJIICHHBIX TPOOJIEM, YMETh HAXOJWTh IIOJIC3HBIM JOMOJHHUTEIBHBIM MaTephal 1O TEeMaTHKe
CEMHUHAPCKUX 3aHATHI.

CryneHTy peKOMeHAyeTCsl CIeAyIoasi CXeMa OJAMOTOBKU K IPAKTUYECKOMY 3aHATHUIO:

1. O3HakomiIeHHEe C IUTAHOM IPAKTHYECKOIO 3aHATHs, KOTOPBIM OTpaxkaeT coJepxaHue
IPEUI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTath OCHOBHYIO JIUTEPATYPY.

B npouecce noaAroToBky K NpakTUYECKUM 3aHATUSAM, HEOOX0AUMO 00paTUTh 0cO00€ BHUMaHuE Ha
CaMOCTOATENIBHOE M3YYEHHE PEKOMEHJIOBAaHHOM JIUTEparypsl. [Ipyn Bcell MOIHOTE KOHCIEKTUPOBAHUS
JIEKUMU B HEM HEBO3MOXKHO M3JI0XKHUTh BEChb MaTepHall M3-3a JIMMHTA ayJIUTOpPHBIX dacoB. [loaTomy
camocTrosiTeNibHass paboTa ¢ y4deOHHMKaMH, Yy4e€OHBIMH IOCOOMSIMH, Hay4YHOW, CIPaBOYHOMN
JUTEpaTypoi, MaTepualaMH TEepUOAMYECKHX U3AaHui U VHTepHeTa sABnseTca Haubolee
3GGEKTUBHBIM  METOAOM  IOJYyYEHHs] JIOMOJIHUTENBHBIX 3HAaHUH, I03BOJIAET 3HAYUTEIHHO
aKTUBU3UPOBATh IPOLIECC OBIAJEHUS HHpopMalnuel, crnocoOCTByeT Oosee ITyOOKOMY YCBOCHMIO
M3y4aeMoro Matepuaina, GOpMHUpYET y CTyIE€HTOB OTHOIIEHHE K KOHKpEeTHOU mpobieme. Bece HOBBIE
MOHATUS 1O M3y4yaeMoil TeMe HeOOXOIMMO BBIYYUTh HAW3YCThb W BHECTU B TJOCCapuil, KOTOPBIH
11e1ecoo0pa3Ho BECTU C CAMOI0 Havaja U3y4eHus Kypca;

4. OTBEeTUTH HA BOTPOCHI IUTAHA MPAKTUYECKOTO 3aHATHS;

5. BBINONHUTE JOMAaIIHEE 3aJaHHE;

6. I[IpopaboTaTh TeCTOBBIC 3aIaHUS U 33]]a4H;

7. Ilpu 3aTpyaHeHUAX c(HOPMYTUPOBATH BOMPOCHI K MPETOAABATENIO.

PesynbraT Takoit paboOThl JOKEH MPOSIBUTHCA B CIIOCOOHOCTH CTYJEHTa CBOOOJHO OTBETUThH Ha
TEOPETUYECKHE BOIPOCHI MPAKTHUKYMa, BBICTYNAaTh W y4YacCTBOBAaTh B KOJUIEKTUBHOM OOCYXICHUU
BOIPOCOB U3y4aeMOi TeMbl, IPABUJIBHO BBIIOJIHATH MPAKTUYECKHE U WHBIE 33JJaHUs, KOTOPBIE JAI0TCS
B (DOHJIE OIICHOYHBIX CPE/ICTB AUCIUTUINHBL.
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4. Meroauyeckue yKazaHus 00y4aOIMMCSH 110 OPraHU3aliH CAMOCTOATEIbHOM padoThI.

Lenb opranu3anyu caMoOCTOSATEILHON paboThHI O AUCHUILUINHE «MaTemMaTukay - 3To yriryOieHue
U paclipeHue 3HaHWW B oO0JacTH  MareMaTuku; (GOpPMHpPOBAHME HaBbIKA M HMHTEpeca K
CaMOCTOSITEJIbHOM 1103HABATENbHON AESITEIbHOCTH.

CamocrodarenbHas pabora oO0y4arouxcs sBISETCS BaXHEHIIMM BUIOM OCBOCHHUS COJCpPKAHUA
JUCLUIUIMHBL, TOJTOTOBKU K MIPAKTUYECKUM 3aHATUAM U K KOHTPOJbHOH pabote. Croaa ke OTHOCATCS
U CaMOCTOSITENIbHOE YINIyOJieHHOe u3yueHue TeM aucuuiuimHbl.  CamocTosTenbHas pabora
IIPEJCTaBIsAeT COOOH MOCTOSHHO ACHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTEIbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUIl XapakTep, YTO IOCIYXKUT B OyAyllleM OCHOBaHMEM [Uld HaIllMCaHUs
BBIITYCKHOW KBaJTH(PHUKAIMOHHON paboThl, MPAKTUYECKOTO MPUMEHEHUS TTOIyIEHHBIX 3HAHUH.

Opranuzanus caMOCTOATENbHONW pabOThl OOYyYarOUIMXCS OPUEHTUPYETCS HA aKTUBHBIE METOMbI
OBNIQJICHUSl 3HAHWSMH, PA3BUTHUE TBOPYECKMX CIOCOOHOCTEH, TMepexoa OT MOTOYHOTO K
WH/IMBUY ATU3HPOBAHHOMY OOYYEHHIO, C yU€TOM HNOTPEOHOCTEH U BO3MOKHOCTEH JINYHOCTH.

IIpaBunbHass oOpraHu3alus CaMOCTOSATENBHBIX Y4YeOHBIX 3aHATUH, HMX CHCTEMaTUYHOCTb,
1esiecoobpa3Hoe IUIAHUpPOBaHHWE pabodero BPEMEHHM I03BOJIAET CTYJIEHTaM pa3BUBaTh YMEHHS U
HaBbIKM B YCBOCHHUHU M CHCTEMaTHU3allUU NMPUOOpeTaeMbIX 3HaHWH, 0OecleunBaTh BBICOKMH YpPOBEHBb
yCIIEBaEMOCTH B IEepHUO1 00yUEHHUsI, HOTYUUTh HAaBBIKU MOBBIILIEHUS TPO(HECCHOHAIIBHOTO YPOBHSL.

CamocrosiTenbHast paboTa peanu3yercs:

- HEMNOCPEICTBEHHO B MPOIIECCE Ay IMTOPHBIX 3aHATUHN - HA JEKIUAX, IPAKTUUECKUX 3aHATHUSAX;

- B KOHTaKT€ C IpENojaBaTe]eM BHE PaMOK pacIUCaHUs - Ha KOHCYJIbTAalUAX IO y4eOHBIM
BOIIPOCaM, B XOJi€ TBOPYECKMX KOHTAKTOB, IpPH JIMKBUIALMHU 3a/J0JKEHHOCTEH, MPU BBINOJIHEHUU
WHIVBUAYAIbHbBIX 3alaHU U T.1.

- B OuOnMoOTEKe, 10Ma, Ha KadeIpe NpHU BHIIOIHEHUN 00y4YaroIIUMCs YUeOHbIX U MPAKTHUYECKUX
3az1ad.

Bunest CPC u kputepuu orieHOK

(o 6amnbHO-peitTuHTOBOM cucteMe [THTY, CPC onenuBaercs B 15 6aiion)

KonTponbhas padota

Komnoxsnym

Tembl Ui camMOCTOSITENBHOM pabOThl NHponucaHbl B paboyeidl mporpamMme JUCIHUIUIMHBI.
D¢ (eKTUBHBIM CpPEACTBOM OCYULIECTBICHUS OOYYarOIUMCS CaMOCTOSITENbHON paboThl sIBIISETCS
3JIEKTpOHHasE MH(OpPMAallMOHHO-00pa3oBaTeibHas CpeAa YHUBEpPCUTETa, KOTopas oOecreyuBaeT
JOCTYIl K y4eOHBIM IJIaHaM, pabO4YMM IporpamMmaM JUCHMIUIMH (MOJIYJeH), NMPaKkTHK, K H3AaHUSAM
AJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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CocTaBuTeb

noneHT kKadenpsl «Bpicias u npukiIaaHas MaTeMaTHKa Maramesa X.I1.
COI''TACOBAHO:
3aBeyronuit kadenpoit «Briciias v mpukiagHas MaTeMaTHKa [NagyaeB A.M..

3aBenyroumii kapenpoit

«DKOHOMHMKA U YIIpaBJICHUE Ha MPEINPUATHI Sxy6os T.B.

Hupexrop AYMP Maromaesa M. A.
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