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1. leau u 3aga4u TUCHHILTHHBI

HeJIBIO MaTeMaTU4YCCKOIo 06p330BaHI/I${ 6aI<aJ1aBpa ABIIACTCA: o6yquI/Ie CTYACHTOB OCHOBHBIM
IMOJIOKCHUAM W MCTOAAM MATCMATHKH, HABbIKAM 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 pPas3IMYHBIMU HNPUIIOKCHHUAMHU 3THX MCTOAOB K PCHICHUIO 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 AuCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

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



3. [lepeyeHb MiIaHNpPYeMbIX pPe3yJIbTATOB 00yUeHHs MO TUCHUTLIIHHE

Tabmuma 1

HJIaHI/IpyeMBIe pe3yJabTaThbl

Kox mo ®10C NHaukaTopbl 10CTHKEHU ST 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 HCIOJIb30BaTh OCHOBHBIC 3aKOHBI | YMeTb 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  YHCIOBBIC
3anad npoecCHOHABHBIX XapaKTepUCTUKU CIly4aiHbIX

HCCJICJOBAHUH. BEJIUYUH

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




4. O0beM TUCHUNJIMHBI U BHABI Y4eOHOI padoThl

Tabmumna 2
Bcero CemecTpnl
Buabi yueOHoii padoThI 4/3.e11.

(0390) 1 2 3
KonrakTHasi pa6oTa (Bcero 4acon) 100/2,8 34 32 34
B ToMm uncne:
JIEKIIUA 50 17 16 17
npakTuueckue 3ansrus 113 50 17 16 17
CamocTrosiTesibHas1 padoTa (Bcero) 512/14,2 182 148 182
B ToMm gucie:
BBIIIOJTHEHHE TUcEMeHHon CP 54 18 18 18
noarotoBka k KP no py6exHoit artectanuu 36 12 12 12
M3YYCHHE BOIIPOCOB, BEIHECCHHBIX HA 290 108 24 108
CaMOCTOSITENIbHYIO paboTy
MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM 24 8 8 8
MOJIFOTOBKA K 9K3aMEHY/3auéTy 108 36 36 36
Bujg otueTHOCTH IK3aMeH 3auér IK3aMeH
O0mas Tpya10eMKOCTh 612/17 216/6 180/5 216/6




5. Coaep:xkanue TUCHUILINHBI

5.1. Pa3menbl TUCHUILUINHBI U BUIbI 3aHATHI
Tabnuna 3
Yacel Yacel
HanmenoBanme
Nenr/ JIEKIIMOH | TNPpaKTH4de Bcero
pa3iesia TUCHUILIUHBI
n HBIX CKHX 4acoB
10 cemMecTpam . N
3aHATHH 3aHATHH
1 cemectp
Bcero 17 17 34
1 | Jluneiinas anreGpa 3 3 6
2 | DneMeHThl BEKTOPHOW anredpbl 2 2 4
3 | AHamuTHUYECKas TeOMETpUs 4 4 8
4 | Teopus mpenenos 3 3 6
5 JudbdepeHnraibHOE HCUUCTICHIE 5 5 10
(GyHKIMU OTHOW TIEpEMEHHOM
2 cemecTp
Bcero 16 16 32
1 JuddepennmanibHOe NCUUCTCHUE 4 4 8
(GYHKIIUN HECKOIBKUX TIEPEMEHHBIX
5 NuTerpanbHoe ucuncienne GyHKIuu 5 5 12
OJIHOM IEPEMEHHOMI
3 | Auddepenunanbubie ypaBHEHHS 6 6 12
3 cemecTp
Bcero 17 17 34
1 | Pagwr 8 8 16
Teopust BEpoATHOCTEN U
2 Pt BED 9 9 18
MaTeMaTHYeCKas CTAaTUCTHKA
Hroro 50 50 100




5.2. JIeKIMOHHBIE 3aHATHSA

Tabauua 4

n/n

HaumenoBanue
pa3nena

Coaepxxanue pasgesa

l1-i cemecTp

Jluneiinas aaredpa

Onpenenurenu 2-ro u 3-TO HOpSAAKA, UX OCHOBHBIE CBOMCTBA.
[TonsaTue 06 onpenenutene n-ro nopsyika. MuHop u anredpandeckoe
JIOTIOJIHEHHE JJIEMEHTa onpezaenurens. Pasnoxenue onpeaenurens 1o
JJIEMEHTaM CTPOKM MM crojbua. Pemenue cucteMm JHMHEHHBIX
ypaBHeHuld MmerogoMm Kpamepa. Martpuipl U JEHCTBUSA HaJ HUMH.
Mertop 'aycca pemeHust CUCTEM JTMHENHBIX YPAaBHEHUM.

JJIeMeHThbI
BEKTOPHOI aJiredopnl

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

AHaJIuTHYECKAsA
reoMeTpus

IIpsiMasg Ha mIocKOCTU. PasznuyHbple BHIBI ypaBHEHUN NIPSIMOW Ha
IJIOCKOCTH. YTOJ MEXAY NPSAMBIMHU. YCIOBUSA NApaUICIIBHOCTH 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  HEONPENECIEHHOCTEM.
3ameuaTenbHble npeaenbl. CpaBHeHHE OECKOHEYHO MabIX (PyHKINH.

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




[MpousBogHast GyHKIMHM, €€ TEOMETPUIECKHA U MEXaHHUYESCKUI CMBICIL.
Huddepentupyemocts  GyHkim B Touke. (OCHOBHBIE IIpaBHIIA
i depeHumpoBanust. [Ipon3BogHas CIOXKHOW, OOpaTHOHM, HESBHOW M
napamMeTpudeckd  3amaHHod  (yHkrmid. [IpoW3BOgHBIE  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, Pomns, Jlarpanwxka, Komm. IlpaBuno Jlonurans 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 (PYHKIIHIL.
OO6was cxema uccineoBaHus (PyHKIUH U IOCTPOEHUs ee rpaduka.
2-i cemMmecTpPp
Nuddepenunanbioe | DyHKINMU HECKOIBKUX MEepeMEeHHbIX. OOIacTh OmpenesieHus, INHUN
UCYHCIeHHe YpOBHS (YHKUIMH JABYX IepeMeHHbIX. [Ipenen um 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 YaCTIM B HEONPEIEICHHOM
uHTerpaie. Mmuorowiensl. 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€CKOHEUHBIMHA npeaciamMmu U OT
HEOTPaHMUYEHHBIX (YHKIIHMI, UX OCHOBHBIE CBOMCTBA.




@duznyeckue 3amadd, NOpUBOAANIME K  AuQdepeHIrnaTbHbIM
ypaBHeHUSAM. JluddepeHnnanbHble ypaBHEHUS IIEPBOIO IMOPSIKA.
3anaua Kommu. TeopeMa cyniecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS
3agaun Komm. OcHOBHBIE Kiacchl AU(GEPCHIMATBHBIX YPaBHEHUN
MIEPBOTO MOPSIKA, UHTETPUPYEMBIX B KBaJpaTypax.

JuddepeHnmanbabie YpaBHEHHS BBICIIHUX MOPSIKOB. 3aaada Koy,

Juddepenunanbubie | YpaBHEHUs, JOIYCKAIOIUE IOHKCHHUE ITOPSAIKA.
YPAaBHEHHA

Jluneitnple guddepeHnmManbHble  ypaBHEHHS: OJHOPOAHBIE 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
NPOM3BOAHBIX (YPaBHEHHS MaTeMaTU4ECKON (DU3UKH)

- cemMmecTp

Pannl

[lonsatue umncnosoro pspa. Yactuunsle cymmbl. CXOIMMOCTH psfa.
HeoOxonumelii npusnak cxoaumoctu. Kpurepuit Komm cxomumoctu
yucioBoro psga. IlpusHak cpaBHeHus. J[locraTouHble IpU3HAKU
CXOJIMMOCTH PSJOB C MOJOKUTEIBHBIMU YICHAMU: NIPU3HAKU CPABHEHUS,
panukanbHbll npusHak Komm; npusnak [lamamOepa; MHTErpaibHBbIH
npusHak Komm. 3nHakouepenyrommecs psiabl: npusHak JlelOHuIA.
AGcoutoTHAs U yCIOBHASL CXOIUMOCTb.

OynkuuoHanbHbie  pagel.  OOmacTe  cxoauMocTH. PaBHOMepHas
cxoguMocth. Ilpusnak Beilepmtpacca. Crenennble 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.
[lonsiTe ciuyvaitHoro coObiTusi. BeposTHOCTE. AKCHOMaTHYECKOE
IIOCTPOCHHUE TEOPHUU BEPOSTHOCTEH. YCJIOBHAs BEPOATHOCTh. DopMyiia
nojaHoi BepoaTHocTH. Popmyina baiieca. Cxema bepHymnu. Teopembl
[Tyaccona u Myaspa-Jlannaca.

Cityyalinble BeIMUMHBL. [[UCKpeTHBIE CilydaliHble BEIUUYUHbL. DyHKIUS
pacnpenelneHuss M €€ CBoilcTBa. MareMaTudeckoe OXUAaHUE U
JUCIIEPCHSL.

HenpepsiBable ciydalinble BenudyuHbl. DyHKIMS paclpenesieHus |
IJIOTHOCTh BEPOSITHOCTH, UX CBOMCTBA. MaTemMaTHuyeckoe OKHUIaHUE U
JUCIIEPCUSl  HENPEpPBIBHOW  Cily4aiHOM  BenuuumHbl.  HopmanbHoe
pacmpesielieHie M ero CBOWCTBA. 3aKOH OoNblIMX uHced. Teopembl
Bepuymnu u Yebrruesa. LlenTpanbaas npeaensHas Teopema JlsmyHoBsa.
Cratuctudeckoe omucaHue pe3yiabTaToB HabmonaeHuil. [‘eHepanbHas
COBOKYIIHOCTb M  BblOOpka. Bapuanuonssiii psa. I'uctorpamma,
sMnupuueckas (QyHKUUS paclpeneneHus, BBIOOpOUHAs CpenHsis U
JUCTIePCHsl.

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

DyHKUMOHAIbHAs 3aBUCUMOCTh M perpeccusi. Kpusble perpeccuu, ux
croiicTBa. KoadumueHt xoppensunn, KOppenssuoOHHOE OTHOIICHHE, X
CBOMCTBA U OLICHKH.

MeTtoabp1 00pabOTKH Pe3yIbTaTOB U3MEPEHUH.




5.3. IIpakTHyecKkue 3aHATHUS

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
MEPIECHANKYISAPHOCTH. BEKTOpHOE M CMEIIAHHOE NPOU3BEACHUSA
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, Npoxonsdmed uepe3 naBe Touku. [IpuBencnHue
o011ero ypaBHeHHS NpSAMOM K YPaBHEHHUIO B OTPE3KaX U K YpaBHEHUIO
¢ yrioBeIM ko3¢ ¢dunuenrom. HaxoxxaeHue yria Mexay MNpsMbIMH.
VYcnoBus mapaiebHOCTH U MEPHEHAUKYJSIPHOCTH — IPSIMBIX.
Onpenenenue paccTossHUA OT TOYKU 10 npsimod Kpussie BTOporo
nopsaka. [lpuBenenne oOmuxX 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 IpejeaXx. 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
DyHKIUI 0OQHOMI
nepeMeHHOon

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

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




2-i cemMmecTpPp

JAuddepenunanbHoe
ucumncjenne GyHKunu
HECKOJbKHX
nepeMeHHbIX

OOnactp ompexpeneHus, JUHAM YPOBHSA (QYHKIHH JBYX
nepeMeHHbIX. YacTHble mnpomsBomHble. JuddepenupoBanue
CIIOKHOH (pyHKIMHM, YacTHBIE TPON3BOIHBIC BBICIIUX MTOPSIKOB.

HNHuTrerpaiabHoe
HCYHCICHHE
(pyHxuumit OHOM
nepeMeHHOI

HeonpenenenHuslidi HMHTETpal M €ro OCHOBHBIE CBOMCTBA.
Tabnmuua wuHTerpanoB. OCHOBHBIE METOJbl HMHTEIPUPOBAHMUSL:
HEIOCPEICTBEHHOE MHTEIPUPOBAHUE, METOJ IOABEACHUS IO
3HaK aug¢epeHnmana, METOA 3aMEeHbl IEPEeMEHHOH, MeTon
UHTEIPUPOBAaHUA IO  4acTsAM.  KOMIIIEKCHbIE — 4YHCIIA.
Anrebpanueckas GpopMa 3aluCH KOMIUIEKCHOTO 4ucia. Moayib
U apryMeHT. [JIeHcTBHd Haa KOMIUIEKCHBIMM  YHCIIAMU.
Tpuronomerpuyeckas M IOKa3aTelabHass (QOpPMBI  3amKCU
KOMIUIEKCHOTO qyuca. dopmyna Myaspa-Jlamnaca.
MHorounensl. Pa3okeHne MHOrowieHa Ha JIMHEHHBIE H
KBaJpaTHbIE MHOXHUTENH. THIBI TpocTeHmmx apoleil u ux
UHTErpupoBaHue. VHTerpupoBaHue palMOHAIBHBIX JApoOeit
METOJIOM PA3JIoKEHMs Ha mpocreime agpoou. MurerpupoBanue
IOPOCTEHIIMX HMPpALMOHANbHBIX (yHKIMHA. HHTerpupoBanue
TPUTOHOMETPHUYECKUX (YHKIMA. Bbraucienue omnpeaenéHHOro
UHTErpajia ¢ nomouso Gpopmyisl HetoToHa-JleiiOnuma. 3amena
IIEPEMEHHOMN B ONpenenéHHOM HHTerpaie. MarerpupoBanue mno
yacTsM. HecoOcTBeHHBIE MHTErpasibl. BolunciaeHne HHTerpaaos
¢ OECKOHEUYHbIMM TpaHUIAMH W MHTErPaJOB OT Pa3phIBHBIX
byHKIHi.

JAudppepenuunaibubie
ypaBHeHHA

VYpaBHEHHUs C pa3IesIOIMMHCS IEPEMEHHBIMU, OJTHOPOIHBIE U

JIUHeHble ypaBHeHUs 1-ro mnopsaaka. JuddepeHunanbHbe
YPaBHEHHUs 2-TO MOPSIZKA, TOMYCKArOIINe MOHWKEHUE MOPSIKA.
Jluneitnple audQepeHuanbHble  ypaBHEHHS 2-TO  HOpSAIKa.
JIuneiiHble  OAHOPOAHBIE M HEOJHOPOJIHBIE  YpaBHEHHUS.
Jluneitble nuddepeHanbHble YPaBHEHHUS C IOCTOSHHBIMU
kodpduurentamu. PemieHne OJHOPOAHBIX M HEOJIHOPOJIHBIX
nudepeHIaTbHBIX YpaBHEHUI c MOCTOSIHHBIMH
KO3 QUIIMEHTaMHU C TPaBON YaCThIO CIIEUATILHOTO BUJIA.




3-i ceMecTp

Yucnossle psabl. CxonuMocTb U cymma psajga. OCHOBHBIE CBOMCTBA
CXOMSIINUXCS PSIOB. HeoOxonumoe yCIIOBUE CXOAUMOCTH
3HAKOIOJIOKUTENIBHOIO  psima. TeopeMbl cpaBHEHWS. [Ipu3naku
Hanambepa, Komm. 3nHakouepenyrommecs psasl. [Ipusnak JleitOHuIa.
[Tonsatue o QynkumoHanbHoM psige. CrenenHsie psaabl. MHTepBan u
paguyc cxomuMmocTd. Pasmokenwme ¢yHkuuii B pax  Teinopa wu
Maknopena

9 Psaabl
Teopust
10 BEPOSATHOCTEHN U
MaTeMaTH4eCKast
CTATHCTUKA

OOmme npaBuia KOMOMHATOPUKU: TPABWIO CYMMBI, IPaBHIIO
npousBeneHus. PasmerieHus, nepecraHoBkH, couyeTaHus. CiyuaiiHble
coObITUS M omepanuu Haja HuMH. HecoBmectHble coObiTus. Ilonnas
rpyInna InornapHO HECOBMECTHBIX coObITHil. Knaccuueckoe ompenenenue
BEPOATHOCTH. Te€OpeMbl CJIOXKEHUS M YMHOKEHHUS BEPOATHOCTEH.
VYcinoBHas BeposTHOCTb. DopMyna moOJHOW BepoATHOCTH. Dopmyna
baiieca. Cxema bepnyiu.

JluckperHas ciydaiiHasi BEJIMYMHA U €€ OCHOBHBIE XapaKTEPUCTHKU.
HenpepeiBHast ciydaiiHasg BenuuuHa. QDYyHKIMS paclpeneicHus u
IUIOTHOCTb BEPOSITHOCTEM. MaremaTnueckoe OKUIaHWE U JUCHepCcust
HENPEPBIBHON CIIy4aliHOM BEJIINYUHBI.

['eHepasibHass COBOKYNHOCTh U BbIOOpKa. BapuauuoHHbll  psn.
['ncrorpamma, smnupuyeckas (YHKIMS paclpeleleHusi, BbIOOpOYHas
cpenHsis W aucnepcus. CTaTUCTUYECKHE OLEHKU: HECMEILEHHBIE,
3pdeKTUBHBIE, COCTOATENbHbIE. JlOBepuTeNnbHass BEPOATHOCTb U
JOBepUTENbHbIM HHTEepBai. OrmpeneiaeHre HeEOOX0IUMOro oobema
BbIOOpKU. [IpHHIMIT MakCUMaIbHOTO MPaBAONOO0HS.

@OyHKIMOHANbHAS 3aBUCUMOCTb M perpeccusi. Kpuble perpeccuu, ux
cBoiictBa. KoaduumeHT xoppemsiiyun, KOppessaluOHHOEe OTHOLIEHHE, UX
CBOMCTBA U OLICHKH.

6. CamocTosiTeqibHasi padoTa CTYICHTOB IO UCIUILINHE

IlepBblii cemecTp

BOl'lpOCBI AJIA CAMOCTOATEC/IBHOI0 U3YUCHU ST

JInHelHbIe NPOCTPAHCTBA U ONIEPATOPBLI.

1. Jluneitnsle mpocTpancTBa. JInHeiiHast 3aBUCHMOCTh U HE3aBUCHMOCTh CUCTEMbI BEKTOpOB. PasmepHOCTh 1

6a3uc TMHEHHOT0 MPOCTPAHCTBA.

2. TlpeoOpazoBaHre KOOPIMHAT MPH TIepexoie K HOBoMY 0a3ucy. JInHeiHbIe onepaTopsl U IeHCTBHS

Haa HUMMU. CBs3b MCXKIAY MaTpuamMu JIMHENHOT O Ooreparopa B pa3JInIHbIX Oa3ucax.

3. CoOcTBeHHBIC 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OmepaTopa. XapaKTepUCTHUECKUI

MHOT'OYJICH.

KBaagpaTnunsie ¢popmsbl.
4. bunuHeiHble U KBagpaTHUHbIe (opMBbl. MaTpuIiia KBaApaTUYHON (POPMBI.
5. IlpuBenenue kBagpaTuyHOM (POpMBI K KAHOHUUECKOMY BHU]LY.
6. ®opMynupOBKa 3aKOHA HHEPIIUH.




1.
2.
3.

7. Kpurepuii CuiibBecTpa MOJI0KUTEILHON OMPEACIICHHOCTH KBAAPATHUHON (OPMBI
OO0pa3zen 3aganus 1Sl CAMOCTOSITEILHOI padoThI

1. Pemmuth cucremy ypaBHeHu# a) metomom JKopmana-I'aycca; 0) meTogoM MoAu(UIIMPOBAHHBIX

KOPAAHOBBIX nckiarouenuii. Haiitn Bce OasucHbIe pE€UIICHUSA CUCTECMBI.
2%y + 2%y — X3 =1,
X; —3Xy + X3 =0.

2. TloxasaTb, 4TO BEKTOpHI &y, d,p, dy 00pa3yloT O6a3uc B R3u PA3IOXKUTh BEKTOp dy II0 ITOMY

basucy: & =(2,1,3), a, =(-4,-2,-1), a3;=(3;45), a,=(132).

o 2
3. Jlana Matpuia A nueelHOrO oneparopa B R°.

1) ITocTpouTh MAaTPUYHBIH OIEPATOp, 3aAaHHBIA MAaTPHUIICH A.
2) Haiiti coOCTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JHHEHHOTO oreparopa (MaTpPHUILbI).

. 2
3) Ilpusectu kBagpatHuHylo (GopMy, 3agaHHyI0 Matpuueid A B R, k kanoHMueckomy Buxy, a
Tak)ke€ OPTOHOPMHUPOBAHHBIN 06A3UC, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BoIACHUTD, ABJSICTCS JIM KBaJApaTHyHas popMa 3HAKOOPEACAEHHO.

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

Bropoii cemecTp
Bonipocsl 1151 caMoOCTOSITEILHOH PadoThI

[Tpon3BoHas PyHKLUY 110 HAIIPABICHUIO U €€ FeOMETPUUECKUIN CMBICII.
['paauieHT QyHKIMU U €r0 TE€OMETPUUECKUN CMBICIT.
O06paboTka FKCIIEepUMEHTAIbHBIX JAHHBIX METOJIOM HAaMMEHBIINX KBaIPaToB.

O0pasen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI

1.

Haiiti npou3BOAHYO 10 HAPaBICHHIO OMCCEKTPUCHI IEPBOTO KOOPAMHATHOTO yria B Touke M(1;1)
dyskmun z = X°y —5xy* +8.

Haifty mpom3BoiHylo mo HampaBieHmio (yHkmuam U=X —2xz+Yy°> B Touke M(1;2;-1) mo

HanpasieHuto Bektopa MM, rne M, umMeer koopauHaTsl (2;4;-3).

Haiiti npou3BOAHYO 10 HAPaBICHHIO OMCCEKTPUCHI IEPBOTO KOOPAMHATHOTO yria B Touke M(1;1)

dyskmun z = X’y —5xy° +8.
Zx—yzl B Touke M(0;3); 6) U=X’+Yy°+2* B
X2+ Y+

aliTH rpaJueHT U €ro MOAYJb (QYHKIHMU: a) Z =

touke M(—1;2;0).
ITo manHBIM TabmuIbl HaiTh QyHKOHIO Y =ax+b, Hawtydmmm o0pa3oM OMMCHIBAIOIIYIO CBS3b
MEXKIY MOJYYEHHBIMH JKCIEPUMEHTAIbHBIMU JaHHBIMH. 311€Ch Y; — DKCIIEPHUMEHTAIIbHbIC 3HAUYEHUS

COOTBCTCTBYIOINEC 3HAUCHUAM Xi , IOJTYYCHHBIC OIIBITHBIM HyTéM.
X, 1,0 1,5 3,0 4,0
Yi 2,5 3,0 2,5 1,5

5,0
0,5




N

o

1.
2.

Tpernii cemecTp

Bonpocsl 11st caMoCTOSTEILHOM PadoThI

IIo nmaHHBIM 7 W3MEPEHHMM HEKOTOPOW BEIMYMHBI HAWICHBI CPEIHSS PE3yIbTaTOB HM3MEPEHUH,
paBHas 30 u BeIOOpOYHAs aucnepcus, paBHas 36. Haiinure rpaHunipl, B KOTOPBIX C HAJEKHOCTHIO
0,99 3aK104€HO UCTUHHOE 3HAUEHUE U3MEPSIEMON BEIMUUHBI.

Io BHIGOpKE 06BeMa N=30 Haiinen cpennumii Bec mimenuii X, =1302, U3TOTOBIEHHBIX HA NIEPBOM
cTaHke; 10 BbIGOpKe 00bemMa M=40 Haiien cpeanuii Bec nznenuit Y, =125 2, U3roTOBIEHHBIX HA
BTOPOM CTaHKe. VI3BeCTHBI reHepanbHble aucrnepeuu o, = 6027, 0'5 =802°%. . Tpebyercs Ha ypoBHe
snaunmocty 0,01 mposeputh HyneByto runoresy H,:X, =Y, NpOTHB KOHKypHpYIOLIei THIIOTE3bI

H,:X, >Y,. Ilpeanonaraercs, 4T0 reHepalbHble COBOKYIMHOCTH paclpeseleHbl HOPMalbHO, a
BBIOOPKHU HE3aBUCUMBI.

Halitn noBepUTENBHBI WHTEpBAN JUIsl OICHKH MAaTEMATHYECKOTO OXKHIAHUS @ HOPMAIBHOTO
pacnpenenenus ¢ HaA&KHOCThIO ¥ = 0,95,3Has BEIOOPOUYHYIO cpelHIo X =67,4,006EM BBIOOPKHU
(uucno HabmoaeHui) N=144 u cpeaHee KBaJpaTHYHOE OTKIOHEHHE O = 4.

KonunuecTBenHslii npu3Hak X reHepaibHOW COBOKYMHOCTH pachpenenéH HopmanbHO. [1o BeiOOpKe
o0bpéma N=36 Haiinensl BeIOOpouHast cpenuss X =20 u S =0,8.Haiitu moBepuTeIbHBII HHTEpBAT
JUISL HEU3BECTHOT'O MaTEeMAaTUYECKOT0 OXHIaHus a ¢ HaakHOCThio 0,95.

Y4eOHO-MeTOAUYECKOE 0O0ecIeYeHHe CAMOCTOSITEe/IbHON PadOThI CTYIeHTOB

Haunxo I1. E., [Tonos A. I'., KoxeBnukosa T. f. Beicmas maremaTtuka B yOpaKHEHUSIX M 3ajadax:
VYueb. nocobue ans By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3narensctBo «Mup u
oOpazoBanue», 2014.

I'mypman B. E. Teopust BeposiTHOCTEN 1 MaTeMaTH4ecKasl craTUcTHKa. — M.: Beicimas mkona, 2003.
Hamaesa JI.III., MatameBa X.II. Jluneiinas anreOpa. YdeOHoe mocoOue MO H3Y4YEHMIO pazjelna-
I'pozssiid, UL ITHTY, 2013.

MaromaeBa M. A., HUcaesa JI. M. Ilpaktukym mno Bbeicuieid maremaruke. Yacte — 1, 2. YueOHo-
METOAMYECKOE TTOCOOUE JUIsl CTYICHTOB 3KOHOMUYECKUX clieruanbHocTeil. — ['po3nbiit, 2014.

CannoB A. A. Kpatkuii kypc Beiciieit matematuku. — I'posnsrnii, UTTIL ITHTY, 2014.

ITucemennsiii [I. T. Koncnekr nekunit o Beiciiel Matemaruke. Ilomnslil kype. — M.: Beicias mikona,
2013.

7.0ueHo4YHbIE CpecTBA

7.1. Bomnpocsl K py0e:KHbIM aTTeCTALUAM

IlepBblii cemecTp
Bonpocsl k nepBoii py0ekHON aTTecTaluu

Onpenenurenu 2-To ¥ 3-T0 MOPSAKOB. ANreOpanyecKkre JOMOTHEHUS 1 MUHOPBI.
[TonsiTue 06 onpenenuTesne n-ro MOPsAKa. OCHOBHBIE CBOMCTBA OMPENETUTENCH; NX IPUMECHEHHE
K BBIUMCJICHUIO ONPEAENIUTENEH n-Tr0 MopsiaKa.



w

Cucrembl nuHelHBIX ypaBHeHuil. [TpaBuiio Kpamepa. OnHopoaHas cuctema.

Marpunpl. [eiictBus Hag Matpunamu. OOpaTHas matpuma. MaTpu4HbBIH ClIOCOO PELICHUs CHCTEM
JINHEHHBIX YPABHEHUU.

Pemienue cucrem nuHEWHBIX ypaBHeHUM MetonoM [aycca. HMcciienoBaHue CHCTEM JIMHEMHBIX
ypaBHEHUH.

JlekapToBBl HPSAMOYTOJIbHBIE CHUCTEMBbI KOOPAMHAT HAa IUIOCKOCTH M B IpocTpaHcTse. llossapHas
CUCTEMa KOOpPJIMHAT.

Bekropsl. JIuHelHblE omnepanuu Hajx BeKTOpamMu. JIMHEWHO HeE3aBUCHMbIE BEKTOPBL. basuc,
paznoxenue mo 6aszucy. IIpoekuuu BexkTopa Ha ocu koopauHat. Koopauuatel BekTopa. JlnnHa
BEKTOPA U HAIIPABJIAIOIINAE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkanspHoe NpPOU3BEACHUE BEKTOPOB M €ro CBOWCTBA. YTOJd MEXAYy BEKTOpaMHu. YCIIOBHE
MIEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB. MEXaHUYECKUN CMBICI CKAJISIPHOTO IIPOU3BEICHHUS.
BekropHoe npousBeneHne BEKTOpOB. OCHOBHBIE CBOMCTBA M BBIYUCICHHUE 4YEpPE3 ONPEIECIUTEINb.
I'eomeTprueckoe NpuIOKEHNE BEKTOPHOTO IIPOU3BEICHUS.

10. CmemmanHoe IMPOU3BCACHUC BCKTOPOB. OCHOBHBIE CBOHMCTBA W BBIYHCIICHHE qepe3 OonpCaAcCiInTCIIb.

KommnanapHOCTh TpEX BEKTOPOB. ['eoMeTprUecKOEe MPUII0KEHUE CMEIIAHHOTO MTPOU3BEACHUS.

11. llpsmass Ha mnockocTu. Pa3nuuHble BUABI ypaBHEHUW MNPSMOM Ha TUIOCKOCTH. YTON MEXIy

MPSMBIMU. Y CJIOBHUS MEPHEHIUKYISIPHOCTA W MapaJUICIbHOCTU MPSMBIX. PaccTosiHue OT TOYKH 0
MPSMOM.

12. Kanonnveckue ypaBHEHHUsI KPUBBIX BTOPOTO MOPSAKA: OKPYKHOCTH, HJUIUTICA, TUIIEPOOJIBI, ITapaldoJIbL.
13. VpaBHeHMs MJIOCKOCTU M MPSIMOM B NMPOCTPAHCTBE. YTOJ MEXAY MPAMBIMU. YTOJI MEXIY MpAMONA U

II0CKOCThI0. Touka nepeceueHus NpsiMOi U MIOCKOCTH.

OO0pa3zen 0ui1eTa nepBoii pyoe:kHOI aTTecCTALMHU

1. Haittu npoussenenue marpun A*B, eciu: 42 3 (5 2
-5 -6)' " a4 —7)
2. Pewmuth cucTeMy JIMHEHHBIX ypaBHEHUH MeToioM Kpamepa i Faycca: | %+ 2Xp +3X%3 =5,
2X1_ X2 _X3 :11
X, + 33X, +4X5 = 6;
3. Vmpocrute Boipaxkenue: (2a +3b)x (a + 2b)
4. Haiiti 066éM mupamusl ABCD, eciu: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).
5. CocraBuTh ypaBHEHHE IIOCKOCTH, IIPOXOAsIek uepe3 Tpu Touku M,(-3;0;1), M, (0; 2; 3), M4(3; L -1).
6. CocraBuTh ypaBHEHHUS NPAMOM, MPOXOAAIIEH YE€PE3 TOUKY M (2;—3;5), NEPIEHAUKYIAPHO IIOCKOCTH
3x-5y-z+2=0.
Bonpochl ko BTOpO#i pyOe;KHOM aTTecTaluu
1. Tlpenen ¢pynkuu B Touke. [Ipenen pyHknum Ha 6eckoneyHoctd.  OJTHOCTOPOHHUE MIpeaebI.
OrpaHu4eHHOCTb (DYHKIIMU, UIMEIOLIEeH mpeert.
2. beckoneuHo Oonbmast 1 OECKOHEYHO Manas QYHKIIMH M CBS3b MEXIY HUMHU. Pa3noskeHune QyHKIHH,
UMeEIoIeH Mpejien, Ha MOCTOSIHHYIO M OECKOHEUHYIO MaJIYIO.
0 00
3. OcHOBHBIC TeOpeMBbl O TMpejaesiaX. PacKpbITHE HeompeaeIeHHOCTeH 6 u | — | Ilepssrit
o0

3aMevaTeIbHbINA Mpeied.



o

UucnoBele mnocnenoBarenbHocTU. Ilpenen mnocnemoBatenbHOcTH. CyliecTBOBaHME — Mpezena
MOHOTOHHOH OI'paHMYEHHOH mocieaoBaTenbHOCTH. Yncno e. HatypanabHbie Torapums.

CpaBHeHue OECKOHEYHO MasbIX. DKBHUBAJICHTHbIE OECKOHEYHO Majble. 3aMeHa OSECKOHEYHO MabIX
SKBUBAJICHTHBIMU IIPYU BBIYUCIICHUH IIPEIEIIOB.

HenpepbiBHOCTh yHKIIMM B Touke. Touku pa3peiBa GYyHKIMU U UX KJIacCUPUKALIUA.

HenpepbiBHOCTS ¢yHKIMH Ha oTpe3ke. CBOHCTBa HENPEpPBIBHBIX Ha OTpe3Ke (QYHKIUIL:
OrPaHUYEHHOCThb, CYIIECTBOBAaHHWE HAMOOJBIIEr0 W HAMMEHBUIErO0 3HAYEHUH, CYILIECTBOBaHME
IIPOMEKYTOYHBIX 3HAYEHUH.

8.Omnpenenenre MOpPOM3BOAHONW  (QYHKIMH, €€ MEXaHMYECKUH ¢  TEOMETPUYECKUH  CMBICIH.

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

Awnh e

o u

YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.
Judbdepennman GyHKIIUNA U €ro TeoMeTpuiecKuid cMbici. MHBapruanTHOCTH (hopmbl auddepeHinana
1-ro nopsiaxa.
[Ipou3BoiHBIE OCHOBHBIX AJieMeHTapHbIX pyHkuuid. [IpaBuna nuddepennupoBanusi.
[TpousBomHas cioxuaoi ¢pynkiun. Jlorapudmuaeckoe nuddepenupoBanue.
HuddepenunpoBanue GyHKINN, 3aJaHHBIX B TApAMETPUIECKON U HESIBHOU (popmax.
[TpousBoaHbie U MU HepeHINATBI BEICIINX TOPSIKOB.
[IpaBuio Jlonurans.
Teopembr @epma, Posus, Jlarpamxka, Ko o nuddepeHmpyeMbix GyHKIUAX.
HccnenoBanme GyHKIMU C TOMOIIBIO TIEPBOI MPOU3BOHON: HEOOXOAUMBIE U TOCTATOUHBIE YCIOBHS
BO3pacTaHus U YObIBaHUS (DyHKITUH.
OkcrpemyMm pynkuuu. Heo6xoaumoe U 10CTaTOYHOE YCIOBHSI CYIIECTBOBAHUS DKCTPEMyMa.
AcumnrToTsl rpaduka GyHKIHH.
BoinykinocTs, BOTHYTOCTh U TOYKM meperuba rpaduka ynkuuu. HeoOxomumoe u J10CTaToOdHOE
YCIIOBHSI CYIIIECTBOBAHUS TOUEK Neperuoa.

OO0pa3sen Oustera BTOpPOI pyOe:KHOM aTTeCTALMH

o 2x3 4+5x+1 i .
Haiitu npenensr: 1) Im ———— 2) lim sin 5x 3) lim
x—0 73 + X +10 x—0 2X X2 X- X—>00

@,4) fim (X‘ljx.

X+3

Haiiti nponssoassie pyHKimii: 1) y=5x" +i-i4+3, 2) y=cos*2x, 3) y=x>-e 4) xy?+x%+y% =0,
X

§/x7

2

x> -1

HaiiTi sxcTpeMyMbl 1 HHTEpBaJIbl MOHOTOHHOCTH (DYHKLIUU Y =

2x+1

Haiit acumnTorsl rpaduka QyHKIHE y = ——
X

Bropoii cemecTp
Bomnpocsl Kk nepBoii pyoe;kHOM aTTecTALNH

DYHKIIMY HECKOJBKUX MepeMeHHbIX. O0nacTh onpeenenus. JInHuu ypoBHsI.

[Ipenen u HeMpPepHIBHOCTh (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOT0 MOPSAKOB (PYHKIIMH IBYX MEPEMEHHBIX.

[Monmublit quddepeHIan U ero UCNnojab30BaHUE B MPUOJIMKEHHBIX BbIUMCIEHUSIX. VIHBapUaHTHOCTD
dhopmel motHOTO U depeHIrana.

KacarenpHast II10CKOCTh 1 HOpMaJb K IOBEPXHOCTH.

YacTHble MPOU3BOIHbIE U MOJIHBIE AU((epeHIInabl BHICIINX MOPSIIKOB.

HesBuble pyHKuInu 1 ux auddepeHnupoBaHue.



8. DkcrpemMyM (QYHKIHMH ABYX MepeMEeHHbIX. HeoOXoauMble U JTOCTaTOUYHBIE YCIIOBUSI CYIIECTBOBAHUS
JKCTpEMyMa.

9. TlonsTue nepBooOpa3Hoii. HeonpenenéHHblil MHTETpal U €ro cBOMCTBA. Tabiuia HeopeaeIEHHBIX
UHTETPaJIoB.

10. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO/I MHTEIPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnrana, MeTo1 3aMeHbl IEPEMEHHOM

11. UHTerpupoBaHue MO YacTsIM B HEONPEICIEHHOM HHTETpaJe.

12. PaznoxeHne MHOTOUJICHA Ha TMHEWHBIC U KBAIPATHbIE MHOKHUTEIIH.

13. Tunsl npocTedmmx ApoOEH 1 KX HHTETPUPOBAHNE.

14. NurerprupoBanue palMoOHAIbHBIX IPOOE METOOM pa3iioKEeHUs Ha IPOCTeIInEe ApoOu.

15. UnrerpupoBanue MpoCcTEHIINX UPPALIMOHATBHBIX (DYHKINH.

16. NHTErprpoBaHUe TPUTOHOMETPUUIECKUX (PYHKIIHIA, YyHUBEPCATbHAS TPUTOHOMETPHYCCKAS
MIO/ICTAaHOBKA.

OO0pa3zen OmiteTa nepBoil pyOe:KHOM aTTeCTALMH

1. Haiitu o6nacts onpenenenus QyHKIMU Z =+/9—x? —y? . HaiiTu yacTHbIe €& yacTHbIE IIPOU3BOIHBIE.

2. HaiiTi cnenyromme HHTETpaIb:

a) [|3" - > +§3-105JF-4 dx; 6)jel‘SXdX; B) [(3x +1) e*dx;
COS" X X

") Xdx .
.[ [a_x2 '

zL)J' (x—5)dx . e)jcos3xcos9xdx.
26 + 2X + X?

Bonpocs! ko BTOpoii py0e:kHO aTTecTalul

3aaun, NPUBOJAIIME K TIOHATHIO ONPENeIEHHOT0 HHTerpana. OnpeaenéHHblii HHTErpall, CBOMCTBA.

®opmyna HetoToHa-JleiiOHuIa. 3aMeHa nepeMeHHOM B ONpeeIEHHOM UHTeTpale.

®opMyia HHTETPUPOBAHUS IO YACTAM JUIs ONPEAEIEHHOTO UHTETpaa.

Heco6cTBeHHBIE MHTETPAIIBI.

Huddepennmnanbupie ypaBHEHHS: onpeeneHue, nopsaok Y, pemenne Y.

JuddepenunanbHoe ypaBHeHHe 1-ro mopsijika: onpejaeneHue; ooiee 1 yactHoe petieHus. Teopema

CYILIECTBOBAHMSA U €AMHCTBEHHOCTH pemenus it Y 1-ro nopsinka.

7. 1Y c pazaensonMucs NepeMeHHbIMU, OJJHOPOHbIE U JINHEHHbIE, METOABI UX PEeIICHUS.

8. IIpocteiimme ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAIOININE MOHKEHHE TIOPSIIKA:

9. Jluneiinsle ogHopoaHbie 1Y 2-ro mopsiika: TeopeMa o CTPYKTYpe €ro pemeHus

10. Heonnopoxansie nuHelHbIe Y 2-T0 MopsaKa: TeopemMa 0 CTPYKType OOIIero peneHus

11. Jluneitnsle ogHopoaHble 1Y 2-ro mopsijika ¢ MOCTOSTHHBIMU KO3 GUIIMEHTaMH. XapaKTepUCTHYECKOe
YpaBHEHHE U CTPYKTypa OOIIETO pelieHus

12. Jluneitnsle HeogHOPOIHBIE JIY 2-T0 MopsaKa ¢ MOCTOSIHHBIMU KO3 PHIIMEHTaMHU CO CIIelUaIbHON

IIPaBOM 4aCThIO

ook wdE

Oo0pasen OnmiteTa BTOpOi pyOesKHOM aTTecTalMHU

1 Ve
1. Haiiti onpeieIeHHBIE UHTETPANIBL: a) J' LA,; 0) I cos® X sin x dx-
2 (2x+3) 2
oo
2. Haiiti HeCOOCTBEHHBINM MHTETPA: J' In x dx

1 X
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Haiitu pemenus JIY: a) xy” — y’ — x sin vy _ 0: 0) (1+ x)y” +y'+1=0,
X

Tpetuii cemecTp
Bonpocel k nepBoii py0e:xHOi aTTecTALNU

Uucnosble psijibl, YACTUUHAA CyMMa psiia, IOHATHE CXOJAUMOCTH U PACXOAUMOCTH YHUCIOBOTO Psa,
HE00X0IUMOE YCIIOBUE CXOJIUMOCTH.
[Ipumeps! cxoasmuxcs U pacXoAAIINXCsl PsAJIOB.
JlocTaTouHble NPU3HAKKA CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX PAAOB. [[pU3HaKku CpaBHEHHUS.
JloctarouHbie pu3HaKu cxoauMocTH Jamambepa, Komm.
3HaKomnepeMeHHbIC U 3HAKOYEPEAYIONTHeCs psibl, Tpu3Hak JlelOHuIa.
JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKONEPEMEHHBIX PsIIOB, A0COIIOTHAS U YCIOBHAS CXOJUMOCTH
PSAIOB, CBOMCTBA a0COIOTHO CXOJISAIIUXCS PSI/IOB.
Crenennsie psiapl. Teopema Abens. Paauyc, nHTepBa 1 00J1aCTh CXOIMMOCTH CTEIIEHHOTO Psijia.

Oo0pa3sen Oustera nepBoii pyoe:KHOM aTTeCTALIUN

;2,8 .4 .5,
2.2 4.3 84 165 32:6

N NS
PP

Harmmcatp o0mwmii uneH psia

o0
HCCHGI{OB&TB Ha CXOAUMOCTD YMCJIIOBBIC PAJbI: ]_) Z
n:‘13n +2

Xn
e

Bonpochbl ko BTOpO¥i pyOeskHOIH aTTecTaluN
Krnaccudukanus coObITHIA: TOCTOBEPHBIE, HEBO3MOXKHbIE, ClTyyaiiHble cOObITHS. COOBITHS:
COBMECTHMBIE U HECOBMECTHMBIE; PABHOBO3MOJKHBIE; 3aBUCUMBIE U HE3aBUCUMBIE;
MIPOTUBOIOJIOKHBIE; ITOJIHAS IPyIIa COOBITHH.
Knaccrndeckoe onpezeneHre BEpOSsTHOCTH COOBITUS; €r0 CBOMCTRA.
Anrebpa coObITuii. Y cioBHas BeposATHOCTb. [IponsBenenne u cymma coObpiTuii. Teopembl yMHOKEHHUS
U CJIOKEHHSI BEPOSITHOCTEM.
®opMmyna noaHoM BeposaTHOcTH. PopMyitsl baiieca.
Cxema NMOBTOPHBIX HE3aBUCUMBIX ucnblTaHuil. @opmyinsl bepnymu, Jlannaca u Ilyaccona.
Canyuaitnble BennuuHbl: quckpeTtHsie (JICB) u nenpepriBabie (HCB). UncnoBele XapakTepUCTUKU
CIIy4alHbIX BEJIUYHH:
bunomuansaoe pacnpenenenue CB.

@yHKIMA pacnpeneNeHus U MI0THOCTh BepositHocTeit HCB.
Hopmanbsnoe pacnpenenenne HCB.

0
Haiitu 06;1acTh XOAMMOCTH CTENIEHHOTO psija Z
n=1"

Oo0pa3sen 0Ous1eTa BTOPOM py0ekHO# aTTecTauuu

N3 100 m3rotoBnenHbix geraneid 10 umeror pedexrt. lns npoBepku ObLIM OTOOpaHBI 5 jaeranei.
KaxoBa BeposITHOCTB TOTO, UTO CpeA OTOOPAHHBIX JeTaliel 2 OKaXyTcsl OpakOBaHHBIMU?

[MapTtus snexrpudeckux gamnodek Ha 20% wu3roroeneHa nepsbM 3aBoaoM, Ha 40% - BTOpBIM 1 Ha
40% - tperpuM. bpak cocraBisieT cooTBeTcTBeHHO 1%; 0,5% m 0,6% NpOAYKIIMH STHX 3aBOJIOB.
Haiitu BeposSTHOCTB TOT0, UTO Hayauy B3sTast U3 MApTUU JIAMIIOYKA OKAaXETCsl CTaHIapTHOM.
OXOTHUK, UMeIOLIUH 3 MaTpoHa, CTPENSEeT o AUYU JI0 IEPBOIrO MOMaJaHUs WIH J0 U3PACXOJOBAHMS
BCEX TATPOHOB. BeposTHOCTh momamaHus mpu mepBoM BbicTpene paBHa 0,6; mnpu kaxaom
nocneayromemM Boictpene ymenbinaercs Ha 0,1. CocTaBuTh 3aKOH pachpesieieHus YKcia MaTpoHOB,



M3PacXo/IOBaHHBIX OXOTHUKOM. HailTu MaremaTH4yeckoe OXKUIAHUE U JUCIIEPCHIO ATOM CIIydyalHOU
BCIIMYUHEIL.

7.2.  Bompochl K 3K3aMeHaM ¢ 00pa3iaMu K3aMeHANIMOHHBIX OUJIETOB
IlepBblii cemecTp

TeopeTI/meCRne BOIIPOCHI, BLIHOCUMbI€ HA IK3aMCH

9J1eMeHTbI JUHEHHOH 1 BeKTOPHOﬁ anreﬁpbl, AHAJIMTUYIECCKAdA reoOMETpUs

wnN e

© NG A

15.

16.

17.

18.
19.

20.

21.

22,

23.
24,
25.
26.
27.
28.

OCHOBHBIE CBOMCTBA ONPEICIUTEIICH.

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

BexTopsl. B3auMHoe pacnosiokeHue BEKTOPOB, KOOPAUHATHI U IJIMHA BeKTOpa. JInHeiHble onepanun
HaJl BEKTOPaMHU.

CkaysipHO€E IPOU3BEICHNE BEKTOPOB U €TI0 CBOMCTBA. Y CIIOBUE NIEPIEHAUKYJIIIPHOCTH IBYX BEKTOPOB.
BekropHoe npoun3sBeieHre BEKTOPOB U €ro CBOMCTBA. Y CJIOBUE NAPAILIEIBbHOCTH JIBYX BEKTOPOB.
CMenianHOe IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHE KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
[IpsiMas Ha nIOCKOCTH. PaznuyHble BUIBI ypaBHEHMS IIPSIMOU U BBIBOJ OJTHOTO U3 YPaBHEHUN
Ilepexoxn ot oxHOI (hopMBI ypaBHEHUS IPSIMOIL K Ipyroit popme.

Yros Mex)ly IPAMBIMH a IUNIOCKOCTHU. Y CJIOBUS IMAPAJUIEIBHOCTH U MEPIEHIUKYIIIPHOCTH IIPSIMBIX HA
IJIOCKOCTH

. [ImockocTs. PaznnyHble ypaBHEHUS INIOCKOCTH.
11.
12.
13.
14.

Yron Mexay AByMs INIOCKOCTSAMH. Y CJIIOBUS NIApAJUIEIbHOCTU U MEPIEHANKYJIIPHOCTH TNIOCKOCTEH.
[Ipsimas B mpocTpancTBe. PaznmnyuHble BUABI yPaBHEHUH IPSIMOU U BBIBOJ OJTHOTO U3 YPaBHEHHUH.
YcnoBus napajienbHOCTH U IIEPIEHAUKYIAPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
Yrosm Mexay NpsAMON U INIOCKOCTBIO. Y CIIOBUS NMApPAJLIEIBHOCTH M NEPIEHAUKYIIIPHOCTH IPSIMOU U
IIJIOCKOCTH.

BBenenue B MaTeMaTHYeCKUM aHAJIN3

IIpenen ¢ynkuum B Touke. Ilpenen ¢yHkuuu Ha OeckoHeuHOCTH. OJHOCTOPOHHHE TPEIENBI.
OrpaHn4yeHHOCTb (PYHKIIMH, UIMEIOLIEeH mpeser.

beckoneuno mansie pyHkuuu. OrpaHndeHHble QyHKIMHU. beckoHeuyHo Oomble QyHKINHU U UX CBS3b
¢ OECKOHEYHO MaJIbIMHU (DYHKIUSMHU.

OcHoBHBIE TEOpEMBI O IIpejenax. PackpbITie HeonpeaenéHHOCTEN BUa

oo

818

3ameuarenbHble peaensl. Tadnuia s5KBUBaJIEHTHOCTEN 6.M.

HenpepeiBHOCT  QyHKIMH. Toukn paspeiBa W ux kinaccudukamnus. CBONHCTBA HENPEPHIBHBIX

GbyHKIUH.

HenpepeiBHOCT, (yHKIMM Ha oTpe3ke. CBoiicTBa HENPEPHIBHBIX Ha OTpe3ke (QyHKUUH:

OTPaHUYEHHOCTh, CYIIECTBOBaHHWE HaMOOJBIIEr0 W HAMMEHBUIETO0 3HA4YeHUH, CYILIECTBOBaHHE

MIPOMEXYTOYHBIX 3HAYEHUH.

Omnpenenenve MNpPoOU3BOAHOM  (QyHKIMH, €€ MEXaHMYEeCKUH U  TIeOMETPUYECKUH  CMBICIH.
VYpaBHEHHUs KacaTeIbHON U HOPMAJIH.

Huddepennunan GyHKIUU U €ro reoMeTpuueckuii cmbici. MHBapuanTHOCTH hopMbl nuddepenuana

1-ro mopsiaxa.

[Tpon3BoiHBIE OCHOBHBIX AJIeMeHTapHbIX (yHKIMHU. [IpaBuna nuddepenunpoBanus.

[IpouzBoanas cinoxuoi ¢pynkuun. Jlorapudmuaeckoe nuddepeHupoBanme.

HuddepenurpoBanue GpyHKIHHI, 3aJaHHBIX B TapaMeTPUYECKON U HEIBHOW (hopmax.

[IpousBonHbie U AU PepeHInanbl BEICIINX MOPSAIKOB.

IIpasuno Jlonurans.

Teopemsr @epma, Posus, Jlarpanxka, Komu o nuddepenupyemMpix GyHKIHIX.



29.

30.
31.
32.

HccnenoBanne GpyHKIMU C IOMOIIBIO TIEPBOM MPOU3BOIHOI: HEOOXOANMBIE M TOCTATOUHBIC YCIOBHS
BO3pacTaHus U yObIBaHUS (DYHKITUH.

OkcrpemyM ¢(yHknuu. HeobxoauMoe 1 JOCTaTOYHOE yCIOBUS CYIIECTBOBAHUS SKCTPEMyMa.
Acumnrtotsl rpaduka GyHKIHH.

Beimykiiocts, BOTHYTOCTh M TOYKHM mepernOa rpaduka ¢ynkuun. HeoOxommmoe u poctatoyHoe
YCIIOBHSA CYLIECTBOBaHMS TOUYEK Mepernoa.

O0pa3zen 3Kk3aMeHALIMOHHOT0 OMJIeTa
Bapuant Ne 0

1. Omnpenenurenu N-ro nopsaka. AireOpandyeckue JOMOIHEHUS. U MUHOPBI.
2X, + X, +3%X;, =4
2. Pemute cucremy meronom ["aycca: X, — 2%, + X, = 4

3X, +4X, + X, =0
3. Haiitu nponsBonuble anHbIX GyHKmmii:l). y = 4x’ 2 +3x?;2) y= (1— 4x° )9;
X
3) y=3x>-arcsin x.
4. HaiiTu BEKTOpHOE IPOU3BEACHUE BEKTOPOB a=3i- 2] +4k mb=i+ 5] ~k.

x? —x—-30 fim _ SN5X L 8x2—4x+3_"m(x+3jX4

5. Haittu npenensr: lim 1
X —

x>5 X2 +125 ' x>0 cosxsin 4x ' x> 7x3 £ x—5 xow
Bropoii cemecTp

Teopeanecmle BOIIPOCHI, BBIHOCUMbI€ HA JK3aMCH

(I)yHKIII/Il’I HECKOJBbKHUX IEPEMECHHBIX

APwnh e

o No o

10.

11.
12.
13.
14.
15.
16.
17.

@OyHKIMM HECKOJIbKUX NepeMeHHbIX. O0nacTh onpeaeneHus. JIMHUM ypoBHSL.
IIpenen u HempepbHIBHOCTh (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IIEPBOTO U BTOPOT0 MOPSAAKOB (PYHKIIMH IBYX MEPEMEHHBIX.
[Tonublit muddepeHan U ero UCMONb30BaHUE B MPUOIMKEHHBIX BBIYMCICHUAX. VIHBapUaHTHOCTD
dhopmbl mostHOTO U depeHirana.
KacarenbHast IIOCKOCTh 1 HOpMaJb K IIOBEPXHOCTH.
YacTHble TPOU3BOIHBIE U MOJIHBIE UG (epeHIINabl BHICIINX MOPSIIKOB.
HesBHble pyHKINN 1 uX quddepeHIrpoBaHue.
OkctpemMyM (yHKIMM ABYX HepeMeHHbIX. HeoOXxoaumble M JOCTaTOYHBIE YCIOBUS CYILECTBOBaHUS
JKCTpEMyMa.
HNHuTerpajabHoe ncuncieHue GyHKUMi 0HON nepeMeHHOI

[TonsTue nepBooOpasznoi. Heonpenen€uuplili HHTErpast u ero cBoiicTa. Tabmauia HeonpeaeaEHHBIX
HMHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HEITOCPEICTBEHHOE NHTETPUPOBAHNE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennnana, MeTo1 3aMeHbI IEPEMEHHOM

WHTerpupoBaHue 1o 4acTsiM B HEONPEIAECTIEHHOM UHTETpaJIe.

PasnoxeHre MHOro4JIeHa Ha JIMHEWHBIE U KBAIPATHBIE MHOKUTEIIH.

Tunsl npocTeimux 1po6eil U NX UHTErpUPOBaHHUE.

WuTerpupoBanue palMoOHAIbHBIX Jpo0ei METOIOM Pa3sIoKEHHs Ha MPOCTEHIne IpooH.
WuTerpupoBanre NpocTeHIINX UpPpalMOHAIBHBIX (QYHKIUH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIUH.

3anauu, NPUBOJALINE K TIOHATHIO ONpeesIEHHOr0 nHTerpaia. OnpenenéHHbIi HHTErpall, CBOWCTBA.



18. ®opmyna HeroToHa-JIeliOnuia. 3aMeHa mepeMeHHOU B ONPEACIIEHHOM HHTErpale.
19. ®opmyna UHTErPUPOBAHHUS 110 YACTSAM JJISl ONIPEACIEHHOTO HHTErpaa.
20. HecoOcTBEHHBIC HHTETPAITBI.

JudppepennuaibHbie ypaBHEeHUS

21. ludbdepennuansubie ypaBHeHHS: onpeaeneHue, nopsaaok Y, pemenne /Y.

22. luddepennnanpaoe ypaBHeHHE -0 mopsaka: onpeaeneHue; oolee 1 yacTHoe peuieHus. Teopema
CYILIECTBOBAHMS U €MHCTBEHHOCTH perienus st /1Y 1-ro nopsiaxa.

23. 1Y ¢ pa3aensouMMucs IepeMEHHBIMU, OJJHOPOAHbIE U JINHEHHBIC, METOABI UX PEIICHUS.

24. Tlpocreiilue ypaBHEHHs] BTOPOTO MOPAIKA, JOMYCKAIOIINE MOHIKEHNE TOPSAKa:

25. Jluneiinsie ogHopoanbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYpE €ro pereHus

26. Heomnopoauelie uHeiHBIC 1Y 2-T0 mopsaka: TeopeMa 0 CTPYKTYpe OOIIEro pelieHus

27. JIuneiiabie onHOpoaHbIe JIY 2-T0 OpsIKa C MOCTOSTHHBIMU KO3 puiimeHTaMu. XapakTepucTHIECKOe
ypaBHEHHUE U CTPYKTYypa OOIIEro pemeHus

28. Jlunelinbie HeomHOPOAHBIE [[Y 2-TO TIOpsAKa C OCTOSHHBIMU KO3(DPHUIIMEHTaMH CO CIIeIUAIbHOMN
MPaBOM YaCThIO

OO0pa3sen 3Kk3aMeHALIMOHHOT0 OHMJIeTa

Bapuant Ne 0
1. HeonpeneneHnHblil HHTErpai U €ro CBOMCTBA.

2. Haiitu uHTETpabl: J(%ZS_FE_ZCOSXJCJX’ jxsin xdx, 'f(Sx“ _2W+%—3jdx.
X" — X

2 3
dx
3. Beraucnuts ornpeneneHHbIe HHTETPAIIB: I e J. (2 x*+x° — 5)dx :
X —
1 -2

4. Pemuts nuddepennmanbapie ypapaenus: 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

Teopernyeckue BONPOCHI, BBIHOCUMbIEC HA JK3aMeH
Panbl

1. Yucnossle psabl, 4acTUYHAs CyMMa psia, MOHSATHE CXOAMMOCTH M PACXOJUMOCTH YHUCIOBOTO psija,
HE00X0/IMMOE yCIOBUE CXOJIUMOCTH.

2. Tlpumepsl CXOAALINXCS W PACXOSIINXCS PSIIOB.

3. JlocraTo4yHble MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTENbHBIX pAaoB. [Ipu3Haku cpaBHEHMS.

4. ]JloctaTounble mpu3Haku cxoaumoctu [Jamambepa, Komm.

5. 3HakonepeMeHHbIE U 3HaKOYepeayIoIuecs psaabl, npu3Hak Jleiionuma.

6. JlocTaTO4HBII MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHBIX PSJI0B, a0COMIOTHAS U YCIIOBHAS
CXOJIUMOCTH PSAIOB, CBOMCTBA a0COIIOTHO CXOSIINXCS PSIJIOB.

7. Crenennsle psaabl. Teopema Abens. Paauyc, uutepBan u 00JacTb CXOAUMOCTH CTEIIEHHOTO Psijia.
OCHOBBI TCOPUH BEPOSITHOCTEH U MAaTEMATHYECKON CTATHCTHKH

8. Kiaccuduxkarus coObITHIL: T0CTOBEpHBIE, HEBO3MOXKHbBIE, CTy4daiHble COOBITHS. COOBITHS:
COBMECTHMEBIE U HECOBMECTUMBIC; PABHOBO3MOXKHBIC; 3aBUCUMBIC H HE3aBUCUMBIE;
MIPOTHBOIOJIOKHBIE; TTOJIHAS TPyIIa COOBITHH.

9. Knaccuueckoe onpesieneHne BEPOSITHOCTH COOBITHS; €T0 CBOWCTBA.

10. Anrebpa cobbITuii. Y caoBHas BeposTHOCTh. [IpousBenenue u cymma coObiTuii. Teopembl
YMHOXEHUS U CJIOKECHHS BEPOSTHOCTEH.



11. ®opmyna nmomHoi BeposTHOocTH. Dopmysisl baiteca.
12. Cxema MOBTOPHBIX HE3aBUCUMBIX UcTIbITaHui. Dopmyisl bepuyiu, Jlamtaca u [Tyaccona.

13. Cnyuaiinpie BenuunHbl: quckpetHbie (JICB) u nenpepoiBabie (HCB). UncnoBbie XapakTeprucTUKH
CIIyYalHBIX BEJIMYMH:

14. bunomuansHoe pacrpezaenenune J[CB.

15. ®ynkuus pacnpenenaeHus U MI0THOCTh BepositHocTet HCB.

16. HopmanwsHoe pacnpeneneane HCB.

17. loBepuTebHBIE MHTEPBAJIBI AJIs1 OLIEHKH MAaTEMaTHYECKOTO OKUIaHusI.

Oo0pa3en dK3aMeHAINMOHHOT0 OnJIeTa
BapuanT Ne 0

3Hakouepenyronmecs psaasl. Teopema Jleiionuna. OneHka octaTka psja.

2. B xopobe 6 kpacHeix W 4 cuHUX KapaHgama. Haynauy wW3BiekaloT Tpu Kapappaamia. Haitu
BEPOATHOCTH TOTO, UTO JIBa UX HUX - KpPACHBIE.

3. B 00yBHYIO MacTepCcKyro JJIsi peMOHTa IPUHOCST carlord U Ty B cooTHONeHnH 2:3. BeposTHOCTh
KauecTBEHHOr0 peMoHTa Juig canor paBHa 0,9, a ansa tydens — 0,85. [IpoBenena npoBepka KauecTBa
onHOM mapsl 0o0yBu. Okazanoch, 4To 3Ta napa oOyBM OTPEMOHTHMpOBAaHAa KadecTBeHHO. KakoBa
BEPOATHOCTH TOTO, UTO 3TO a) carnory; 0) Tydau?

=

N VR Co Y
4. VccnenoBaTh Ha CXOAUMOCTB YUCIOBBIE PSIbL: Z 3 >

n=1 n=0 \/ﬁ .

. . — 2" X"
5. Haiitu 065aCTh CXOIMMOCTH CTENICHHOTO Psijia: Z 5
n=1

7.3. Tekyumuii KOHTPOJIb
OO0pa3ubl KOHTPOJIBHBIX padoT
1 cemectp

1) daust Touku ¢ koopaunaramu A(3;2;-3), B(51,-1), C(L;,—2;1) . Haittu LA.
2) Haiit 00bEM TpeyroibHOI MUpaMHIbI, TOCTPOCHHON Ha BEKTOpax a= (L4:-3), b=(2:2-2), c= (321).
3) Ussectunl koopmunatel Tpeyromsuuka ABC  A(3;2), B(—4;—1), C(4;4). Haiitu: a) ypapHenus:

BCEX CTOPOH TPEYroJbHUKA, BHICOTHl TPEYrOJbHUKA, MEAMAHbBI, OMCCEKTPUCHl U MPSIMON, MPOXOIAIIeH
yepe3 BEpILIMHY TPEyroJibHUKA MapayieIbHO MPOTUBOJIEXKAIEH CTOPOHE; 0) pacCTOSHUE OT BEPILIUHBI 10
IIPOTHBOJIEKAIIEH CTOPOHBI; B) yroJl B TpEyronbHuKe (Ipy Bepune B).

4) TIpuBecTH K KAHOHUYECKOMY BUy YPaBHEHHE KPHBOW 2-T0 HOpsAKa

x? +4y% —2x - 56y +181=0 u crenars cxemaTuueckuii uepTesK.
5) Hamucars ypaBHenme miockoctn, mpoxoxsmed uepes touky M, (L;3;4) nepnemmuxynspHoit k
IIOCKOCTSIM, 3a/1aHHbIM ypasHeHusmu 2X+3y+2Z2—-1=0, 3Xx—-y+22-2=0.

6) Beraucnuth npeaensl, IpuMeHsis npaBwio Jlonuras:

2 .3
a) Iml 5x _ X —l—ZX; 6) lim 220 . 2 )
x—> 2x" +5x x5\ X°—25 x-5

2 cemecTp

y

2
1. Haiitn yacTHbIe poM3BOAHBIE 1-ro mopsiaka GpyHkimii: 1), - X — 4y 2) z = arccos?. -
X

3x+y?'



2. Haiitn npomsBomHyto ¢yHKIME U= X’y + y°z® B Touke P(1;-1;3) mo HampaBieHHIO OT 3TOM

touku k Touke P, (5;2,).

3. Haiitu unTerpaisl a) I (3x + 2)cosx dx.

3xdx )I dx
1+3

Oy | N

X+ 4 X+1
4. Haiitu pemenue JIY: Xy"'—Yy = x%e*
3 cemecTp
0 n3 0 3n
1. UccnenoBarh 4UCIOBEIE PAIBI HA CXOAUMOCTB: @) », ——, 0) 2, o
n=1(3N )' n=1 (N+1)
2n+1
2. ccnenoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOJAUMOCTH: z (— it T
n—1 n(n+1)

n+2
3. Haiiti 00651aCTh CXOAMMOCTH CTETICHHOTO Psija: Z -x".
n+4
4. Pemuts 3amauy. Cpeau 25 cTyI€HTOB IPYIIIbI, B KOTOpoil 10 neByiiek, pa3pirpbiBatoT 6 OUIETOB Ha

CTYyJICHUECKYI0 BecHY. Haiinure BeposiTHOCTh TOTO, UTO cpeau obOnafaTesieil OMIeTOB OKaXyTes 3
JICBYIIIKH.

5. Haiitu uncnoseie xapakrepuctuku CB X: M (X); D(X); o(X), ecnu oHa 3aaHa 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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