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1. eaun u 3aga4um TUCHUTLIAHBI

Lesabl0 MaTeMaTHUeCKOr0 0Opa3oBaHus OakanaBpa SBISETCA: 00ydeHUE CTYICHTOB OCHOB-
HBIM IOJIOKCHHUSIM U METOJIaM MaTeMaTHKHU, HaBbIKaM IIOCTPOCHUSI MATEMATHYECKUX JI0Ka3aTeIIbCTB
MyTEeM JIOTUYECKUX PACCYKACHUI, METOIaM PEIICHUS 3a/1au.

3agauamMu U3y4eHHs JHUCIHMIUIMHBI SBISICTCS 00OyYCHUE CTYACHTOB OCHOBHBIM MaTeMaTH4e-
CKHUM MCTOJaM, UX 3HAKOMCTBO C pa3JIMYHBIMU MMPUITOKCHUAMHA 3THX MCTOJOB K PCIICHHUIO IIPAKTU-
YeCKHX 3a]1a4, Jeias IPH 3TOM YIIOp Ha Te pa3Jieiibl MAaTEMAaTHKH, KOTOPbIE B COOTBETCTBHHU C y4eO-
HBIMHU IINTaHAMH UMCIOT BaXXHOC 3HAUYCHUC AJId TOT'O UJIM MHOI'O HpO(i)I/IHSI IIOATrOTOBKH CIICLIUAJIMCTOB.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Maremaruka otHocuTcs K biioky 1 o6s13aTenbHoN yacTu y4eOHOro I1aHa.

OcHOBOI1 OCBOEHUS JaHHON y4eOHOW MUCLMIUIMHBI SBJISIETCS HIKOJIBHBIA KypC MaTeMaTHKH.
DneMeHThl HEKOTOPBIX pa3zieioB MaTEMAaTUKH, U3y4aeMbIX B By3e (BeKTOpHas anreopa, auddepenim-
aJIbHOE U MHTErPAJIbHOE UCUUCIEHUs (YHKIIMU OJHON NEpPEMEHHOM, aHaJIMTUYEeCKasi TeOMETPHUsL), 3a-
JIOKEHBI B IIKOJIBHOM Kypce MaTeMaTHKH; 3HAHHWE THUX AJIEMEHTOB 0053aTeNIbHO KaK AJIs yri1yOnéH-
HOTO M3YYEHUS YKa3aHHBIX pa3/JesIOB MaTEMaTUKHU B BY3€, TaK U JJIs1 OCBOEHMSI TAKUX PA3/ENIOB, U3Y-
YeHUe KOTOPBIX MPEeTyCMOTPEHO TOJBKO B BBICIIEH MareMaruke (Aud¢epeHnnalbHoe UCUUCICHUE
(bYHKIMI HECKOJIBKUX MEPEMEHHBIX, MU PepeHInaTbHbIC YPAaBHEHUS, BBIYMCICHUE YHCIOBBIX XapaK-
TEPUCTUK CIIy4alHBIX BEJIMYUH, UCIIOIb30BAHUE MAaTeMaTHYECKUX METO/0B 00pabOTKU CTaTHCTHYe-
CKUX JJaHHBIX U IPyTHE).

JlaHHas QUCLUIUIMHA SBISAETCS MPENIIECTBYIOMEN I CIEAYIOIUX €CTECTBEHHOHAYUHBIX U
o0mmenpodhecCHOHANBHBIX YIeOHBIX TUCIUTUINH, IPEAYCMOTPEHHBIX B YUEOHBIX IIaHAX CIICIHAIBHO-
creit HanpaBieHus «[ ocy1apcTBeHHOE U MyHHUIIMIIANIbHOE yrpaBieHue»: «MHadopmaruka», «Metosl
MIPUHATHUS YIPaBJIEHUYECKUX pelieHni», «ColnanbHO-3KOHOMUYECKas CTaTHUCTUKa», «CHCTEeMHBIH
aHaIM3», K JKOHOMHUKO-MaTEMATUYECKOE MOJEIIMPOBAHUE B YIIPABICHUN», «MaTeMaTn4ecKre METOIbI
Y MOZIETTH B SKOHOMUKE.

3. Ilepedyenn nuIaHNpPyeMBbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUILIHHE (MOAYJII0), CO-

OTHECCHHBIX ¢ HHAMKATOPAMMU TO0CTUKCHUSA KOMIIeTEeH Uil

Tabéanna 1

Koa no ®IoC NHaukaTopsl 10CTHKEHUS IInanupyemble pe3yjbTaTbl 00y4eHHS
10 AUCHHUILIHHE

Ob6menpodeccnoHanbHbIE

OIIK-2. Cnoco- | OIIK-2.1 - Bnaneer 6a30BbIMU 3HAHH- | 3HATH OCHOBBI JIMHEHHOM anreOpsl ¢

OCH MPOBOJUTE | AIMH B 007acTd (yHIAMEHTAIBHBIX | DJIEMEHTAMH aHATUTHYECKOH TeOMETPHH,
aHaJM3 3aTpaT Ha | pa3[elloB MaTeMaTUKU, (U3UKH, XHU- | MATEMaTHYECKUI aHaJIu3, OCHOBBI JAHC-
oOecrieyeHne iesi- | MUH U OMOJIOTHH B 00beMe, He0OOXOIi- | KPETHOM MaTeMaTHKH, OCHOBBI TEOPHH
TEJIBHOCTU MPOU3- | MOM JUISI OCBOEHHUS (DPU3NYECKHX, XU- | OOBIKHOBEHHBIX AU depeHInalIbHbIX

BOJICTBEHHBIX MHUYECKAX U OMOJIOTUYECKUX OCHOB B | YPaBHEHHWH, OCHOBBI
MOJIPa3/IeIeHnH; | SKOJIOTUHU U MPUPOIONOIb30BAHHUS. TEOPHH BEPOSATHOCTEH U MaTeMaTuye-
OIIK-2.2 - neMoHCTpHpYET CKOI CTaTUCTHUKHU.
YMEHHUE OCYLIECTBIATh MOUCK MH(DOP- | YMeTh NIPUMEHITh MaTeMaTHUECKUE Me-
MaIlfH, PACCMAaTPUBATh PA3INYHbIC TOJIBI JJIs1 PEIICHUS] THITOBBIX MPOdeccHo-
TOYKH 3pPEHUS IS peIIeHUs HAJIbHBIX 33/1a4, OPUCHTUPOBATHCS B

IIOCTAaBJICHHBIX 3aaad4. CHpaBOqHOfI




MaTeMaTHYeCKOM JIuTepaType, mpuoope-
TaTh HOBBIC MAaTEMATHUYCCKIEC 3HAHUS, HC-
M0JIb3Ysl COBPEMEHHBIE 00pa30BaTEIIbHBIC
1 UHGOPMAITMOHHBIE TEXHOJIOTHH, HC-
M0JIb30BaTh MAaTEMaTUUYECKYIO JIOTUKY
Tt GOPMHUPOBAHUS CYXACHHIM IO COOT-
BETCTBYIOIIUM MPOGECCHOHATBHBIM IPO-
onemam.

Baaaers MmeTogamMu ocTpoeHus mpo-
CTEHIINX MaTeMAaTUUECKUX MOJEIEH TH-
MOBBIX MPOPECCUOHATBHBIX 33]1a4, METO-
namMu 00pabOTKU HKCIEPUMEHTATBHBIX
JIAHHBIX W aHAJIU3a MOJTYYECHHBIX PE3YJIb-

TaTOB.

4. O0beM AUCHMILINHBI U BUJbI y4eOHOH padoThl

Taoauna 2
) Beero 4/3. e, Pa30uBKa mo ceMecTpam
Buj y‘ﬁleﬁﬂou pa- ODO (B HEETIO), U 3®O0 (mo cemecTpam), 4
O0ThI
0®0 | 300 1 2 3 1 2 3
KonTakTHasi padora
(Bcero) 200/5.6 | 60/1,66 | 68/1,9 64/1,78 | 68/1,9 20/056 | 20/0,56 | 20/056
B TtoMm uncne:
JleKuum 100/2,8 | 30/0,83 | 34/0,95 | 32/0,89 | 34/095 | 10/028 | 10/0,28 | 10/0,28
Hpakriueckne 3aua- | 10009 | 30083 | 34/0,05 | 320089 | 34/095 | 10/028 | 10/028 | 10/0.28
tus (I13)
CamoctosTenbnas | /g, 59 | 534714, | 110505 | 130361 | 103/2.86 | 175/4.86 | 182/5,05 | L7149
pabdora (Bcero) 8 1
B TtoMm umucre:
M3YYCHUE BONPOCOB, | /00 oo | 53414, | 116305 | 130361 | 103/2.86 | 175/4.86 | 182/5,05 | +7 7149
BeIHeceHHbIX Ha CPC 8 1
KOHTpOab 63/1.75 | 18/0,5 36/1 - 27/0.75 | 9/0,25 ; 9/0,25
JK3aMeH Jayer DK3aMeH | JK3aMeH 3ayer 31\;(::-
gfc‘f:” Tpynoem- 612/17 | 612/17 | 220/6.1 | 194/54 | 198/55 | 204/57 | 202/5,6 | 206/5,7
5. Coaep:kaHue JUCHUILTHHBI
5.1. Pa3zgeinl TMCHUILINHLI U BUABI 3aHATHI
Taoauna 3

n/n

HaumenoBanue pasaejga IMCHUIIJINHBI

PacnpenesieHue 4acoB M0 BHAAM 3aHATHIi

JIK

113

Bcero




1 cemecTp
Bcero 34 34 68
1 | Jlunetinas anreOpa 6 6 12
2 | DnaeMeHTHI BEKTOPHOH anreOpsl 6 6 12
3 | AHagUTHYECKAs TE€OMETPHS 8 8 16
4 | Teopus mpencioB 6 6 12
5 HuddepenuunansHoe ucuncnenne GyHKIUNA OAHON nepe- 8 3 16
MEHHOI
2 cemecTp
Bcero 32 32 64
5 HduddepennmansHoe ucuncienue QyHKINNA HECKOJIBKUX TIe- 10 10 20
PEMEHHBIX
6 | UaTerpanpHoe MCUUCICHNE 10 10 20
7 | duddepeHunanbHpie ypaBHEHUS 12 12 24
3 cemectp
Bcero 34 34 68
8 | Paawl 10 10 24
9 OCHOBBI TEOpUH BEPOSTHOCTEH U MAaTEMaTHIECKOM CTaTH- 12 12 24
CTHUKH
Hroro 100 100 200
5. 2. JIeKIINOHHBIE 3aAHATHSI
Tabauua 4
NeNe | HanmeHoBaHue pa3-
Copep:xanue pa3aenoB
n/n | gesia AMCHMILIMHBI
1l cemecTp
1 2 3
Onpenenurenu 2-ro u 3-ro NOPSIAKOB M UX CBOICTBA. Briuncnenue onpeaenu-
teneii. MuHOpBI U anrebpanyeckue AoNoaHeHUs. OnpenenuTenn N-TO IMo-
1 | JInneiinas anredpa | psAiKa. PemieHue cucteM ypaBHEHUH C IOMOLIBIO onpesienuTeneid. MaTpuiib 1

HEeHUH

nevictBust Haa HuMH. OOpatHas maTpura. MaTpudHbIA CrIocod perieHus Cu-
CTeM JIMHEWHBIX ypaBHEHUH. MeTon 'aycca pelenns cucTeM JINHEWHBIX ypaB-




DJIeMEeHThbI
BEKTOPHOI
aaredpbl

[Tousitue BekTopa. JInHeiHbIe onepanuu HajJ BeKTopaMu. JInHeitHas 3aBUCH-
MOCTb BEKTOPOB Ha IUIOCKOCTH. bazuc Ha miockoctu. I[Ipoekius BekTopa Ha
och. CKaJIIpHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3BEAECHUS BEKTOPOB U UX CBOM-
cTBa. | €OMETpUYECKHUI CMBICII BEKTOPHOT'O ¥ CMEIIAHHOIO IPOU3BEICHUN

AHaIUTHYECKAHA
reoMeTpus

VYpaBHeHus NpsiIMOM Ha MJIOCKOCTH. YTOJ MEXAY IBYMs NpsMbIMH. Touka rie-
peceueHus ABYX NPSAMbIX. Y CIOBUS NapaJlJIEIbHOCTH U YCIOBUE MEPIEHANKY-
JSIPHOCTH ABYX NpsAMBIX. PaccTosiHre OT Touku 0 npsMoil. [lenenue otpeska
B JlaHHOM oTHomeHuu. [lnomanp TpeyronbHuka. Kpusblie 2-ro mopsaxa:
OKPYXHOCTb, JJUIUIIC, THIepOoIa, mapadosa. YpaBHEHUS TUIOCKOCTH. B3anMm-
HOE PACIIOJIOKEHHUE BYX IJIOCKOCTEM. YpaBHEHMS IIPSAMOHN B NPOCTPAHCTBE.
Bsaumnoe pacrionoxenue npsiMon u rockoctu. Touka nepeceueHus npsMoit
C TUIOCKOCTBIO

Teopus npemeson

IIpenen gynkumu npu x — 400, x —> —0, x —> x,. bECKOHEUHO Manble QyHKIUH.

Orpanndennsie GyHKIMH. beckoHedHo OomnbIve (YHKINHA U UX CBS3b C OECKOHEYHO
MasbiMi QyHKIHAMU. OCHOBHBIE TEOPEMEI O TIpenienax. PackpriTie HeonpeneneHHo-

. 0 o
cTel Bua 0 3ameuarenbHble npeaensl. HenpepbiBHOCTL GyHknuu. Touku pas-
0

pbiBa 1 ux knaccudukanys. CBOHCTBa HENPEPbIBHBIX (DYHKUNN: OrPaHUYEHHOCTD, CY-
[IeCTBOBaHUE HAOOJBILIETO U HAMMEHBIIETO 3HAYEHHUH, TPOMEXKYTOUHBIX 3HAYCHUH

JAudppepennunanbHoe
HCYHUCJIeHHEe
(pynxuumn oagHoi
nepeMeHHOn

[IponsBoaHBIE OCHOBHBIX dNIeMeHTapHBIX GyHKIwA. Jduddepeniuan GyHKIUN U ero
reoMeTpudecKkuil cMbIci. CBs3b AuddepeHiuana ¢ mpon3BoaHoH. IHBapHaHTHOCTh
¢dopmbl tuddepennnana cnoxHoi GyHkuu. CBsA3b MeXAY TUPPepeHINPYEMOCTIO
U HenpepbIBHOCTHIO. [IpuMenenne nuddepeHnnana K MPUOIMKEHHBIM BBIYHCIIE-
HusM. [IponsBoanblie U aud pepeHraibl BBICINX HOPAAKoB. OCHOBHBIE TEOPEMBI O
muddepeHnupyeMbix GyHKIHIX: Teopembl Depma, Poms, Jlarpamka, Komm. Ipa-
BuIIO JlonuTans u ero UCIoib30BaHUE JJIsi PACKPBITHs HeonpeaeieHHocTe. Kccie-
JoBaHME (PYHKIUH C IOMOIIBIO TPOU3BOAHON. Touku sxcTpemyma pynkuun. HeoO-
XOIMMOE€ W JIOCTATOYHOE YCIIOBHS CYIIECTBOBaHMS SKCTpeMyma. Haxoxnenue
HauOOJIBIIEr0 U HAMMEHBIIIET0 3HaUeHUH QyHKIMY, TudhepeHIrpyeMoil Ha OTpe3Ke.
HccnenoBanue BoIyKIOCTH pyHKIMH. ToUkH iepernda. AcumMnroTs! rpaduka GyHK-
mun. OOmias cxema ucciieoBanusi QyHKIMH U IOCTPOeHHUs e€ rpaduka

2 cemecTp

JAudppepenunaibHoe
HCYHCIeHHe (PYHK-
LM HECKOJILKHUX I1e-
PeMEeHHbIX

OyHKIIMH HECKOIBKUX MepeMeHHBIX. O0JIaCTh ONpeIeeH s, TMHUU YPOBHS (PYHKITUH
JIBYX IepeMeHHbIX. [Ipenen u HenpepbIBHOCTh (YHKIINH IBYX IIEpEMEHHBIX. YacTHbIE
npousBojuble. [lomubiit quddepennpan. DxcTpeMyM GYHKIUHN ABYX MEPEMEHHBIX.
Haubonbiee u HanMeHbIee 3HaUeHUS QYHKIUH IBYX [IEPEMEHHBIX B 3aMKHYTOH 00-
nactu. [IpousBoaHas o Hampasienuto. ['paguent. KacaTenpHas mIockocTs u HOP-
MaJlb K HOBEPXHOCTH. MeTo HAaMMEHBIINX KBaIpaTOB 00pabOTKH IKCIIEPUMEHTAb-
HBIX JJAHHBIX




HNHuTerpajibHoe uc-
yncjaeHne QyHKIumn
O/IHOI IepeMeHHOH

[lepBooOpa3nas. HeonpeneneHHblii MHTErpal U €ro cBoiicTBa. TaOiuiia OCHOBHBIX
nHTerpasioB. OCHOBHBIE METOJIBI HHTETPHPOBAHMS: HEMIOCPEICTBEHHOE WHTETPHUPO-
BaHUE, METOJl MOJACTaHOBKU. HTerpupoBanue no yactam. KommiekcHsle yncna. Ai-
reOpanydeckas popma 3alucu KOMIUIEKCHOTO uuciia. Monyib u apryMeHT. JlercTBus
HaJ KOMIUIEKCHBIMH YWCIIaMU. TpUTOHOMETpHUYEcKas W TOoKa3aTenbHas (GOpMbI 3a-
MUCU KOMIUIEKCHOro uucia. @opmyna Myaspa-Jlamiaca. MHorounensl. Teopema
Besy. OcHoBHast Teopema anreOpsl. Pa3nokeHne MHOro4wIeHa Ha JIMHEWHBIE U KBaI-
paTHBIE MHOXHUTEIH. PanmoHanbHbIC IpoOU U pa3ioKeHUE MPABWILHONW IpoOu Ha
npocreiime apoou. MaTerpupoBanne mpocTelux Apodeit. iHTerpupoBanue pau-
OHAJILHBIX NIpo0Oei. MIHTerpupoBaHue MPOCTSHIIINX TPUTOHOMETPUYCCKUX (hYHKIIHA.
WuTerpupoBanue upparoHaIbHEIX GyHKIMNA. OnpeIeIeHHbIN HHTETpall KaK Ipeaes
WHTETpalbHONM cyMMBL. Teopema cymiectBoBaHus. CBOICTBa OIpENENeHHOTO MHTE-
rpana. Teopema o cpeadem. Teopema o0 MPOU3BOJHOW MHTETpaja MO MEPEeMEHHOMN
BepxHell rpanune. @opmyna Herotona-JleiiOnuna. 3amMeHa nepeMeHHON B ompese-
JIEHHOM uHTerpaine. HTerpupoBaHue Mo 4acTsM B ONpeeIeHHOM uHTerpaie. [lpu-
JIOKEHUS OTPeeTICHHOTO HHTETpaia: BRIYUCIEHUE TUIOIAeH TUIOCKUX (GUryp B Je-
KapTOBBIX M IMOJSIPHBIX KOOpJAWHATAX, JJIMHBI ITyrd, 00beMoB Ten. HecoOcTBeHHBIC
WHTETrpabl ¢ 0ECKOHEYHBIMU IPAaHUIIAMH U OT Pa3phIBHBIX QyHKIMH. [Ipu3Haku cpas-
HEHU HeCOOCTBEHHBIX HHTETPAJIOB

Anddepenuunannb-
Hble YPABHEHHUA

3agauu, npuBoasiue K auddepeHIranbHbIM ypaBHEHUAM. TeopeMa CyIiecTBOBaHUS
W eIUHCTBEHHOCTH peuieHus i auddepeHnuansHoro ypaBHeHus 1-ro mopsaka.
VYpaBHEHHS ¢ pa3IeISIFOIIUMUCS TEPEMEHHBIMH, OXHOPOIHBIE U JINHEIHBIE YpaBHE-
Hus 1-ro mopsiaka. {uddepennmansabie ypaBHeHUS 2-T0o iopsiaka. OCHOBHBIE TIOHS-
Ttusi. Teopema cyuiectBoBaHus peuieHus. lIpocreiline ypaBHEHUs, JOMYCKAIOIIUE
noHwkeHue nopsnaka. Jluneitnele auddepeHnuanbaple ypaBHEHUsT 2-TO TOPSIKA.
Onpeznenenue U cBOMCTBA. JIMHEWHbIE ONHOPOAHBIE U HEOIHOPOAHBIC YPABHEHMUSI.
Teopema 0 CTpyKType OOIIEro pelieHUs HEOTHOPOJHOrO ypaBHeHUs. JIuHelHbIe
I epeHInaNbHbIE ypaBHEHUS C TOCTOSIHHBIME Kod(dunreHTaMu. Pemenne onHo-
POIHBIX ypaBHeHUH. Pemienne HeoqHOpoAHBIX AuddepeHIraIbHbIX YpaBHEHUH C MO-
CTOSIHHBIMH KO3 HUIMEeHTaMu MeTonoM noabopa. Cuctemsl nuddepeHInanbHbIX
ypaBHenuii. HopManbHas cucrema. MeToJ1 UCKITIOUEHHS PEILICHHS] CUCTEMBI ypaBHE-
HUHI

3 cemecTp

Panwi

Yucnossle psapl. CXOAUMOCTb B cyMMa paga. OCHOBHBIE CBOMCTBA CXOMALINXCS Psi-
noB. Heobxonumoe yciioBHE CXOAMMOCTH 3HAKOIOJOXKHUTENBHOro psina. Teopembl
cpaBHeHus. [Ipusnaku [Jlanambepa, Komm. 3nakouepenyrommecs: psiasl. lpusnax
Jleiitonuua. [lonarue o gpyHkuuoHansHOM psige. CreneHHble psiupl. MHTErpan u pa-
muyc cxonumoctu. Gopmynel Maknonepa u Teiinopa. Paznoxenne QyHKIMIA B psabl
Maksonepa.




OO01mue npaBwia KOMOMHATOPUKHU: TPABUIIO CYMMBI, TIPABUJIO MPOU3BEACHUS. BbI-
Oopku dyIeMeHTOB. Pa3MmertieHus, mepecTaHoBKH, coueTanuss. CirydaifiHbIe COOBITHS U
oneparuu Haa HUMH. HecoBMecTHbIe coObITHs. [1omHast rpyina nonapHo HECOBMECT-
HBIX coObITHH. Kiaccuueckoe ompenenenne BepoaTHocTH. CBOMCTBA KIIACCHYECKOM
BEPOSITHOCTU. Y CIIOBHAsI BEPOATHOCTh. Dopmysia moiaHOW BeposTHOCTU. Popmyna
Baiteca. IloBTopHbie ucneiTanus. buHoMuaneHoe pacnpenenenue. Popmyna bep-
HyJuin. HauBeposiTHeliliee 3HaYCHUE YMCIIa TOSBICHUS CcOObITHs. JIoKanbHAs Teo-
pema Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. [lonmnaoMuansHoe pacnpenene-

OcHoBbI TeOpuM Be- | pue. Cryuaiinas Bemmuuna. OyHkuus pacnpenenenus. CBoiicTBa QYHKIMH pacrpe-

10 pOﬂTHOCTEﬁ H MaTe- | OciICHus. I[I/ICKI)CTHLIG " HCIIPCPLIBHLIC CHy‘laﬁHLIe BeJINYHUHEL. [[10THOCTH pacrpe-

MATHYECKOM cTaTm- | AcieHus, e€ cBoiicTBa. HopmanbHbIi 3ak0H pacnpeaenenus. HezaBucumble cinyvai-
CTUKH

HbIe BeJTMYHMHBI. UNCIIOBBIE XapaKTEPUCTHKY CIIyYaiHbIX BEJIHMYHH. MaTeMaTiHieckoe
oxumanue, e€ cpoiicTBa. Koaddumment koppemnsaiuu, ero cBoiictBa. OCHOBHBIE TT0-
HSITHS MaTEMaTHYECKOW CTAaTUCTHKH: BHIOOPOUYHAs COBOKYITHOCTb, FeHEpajIbHasl COBO-
KYIHOCTB, TIOBTOpHAsI BEIOOpKa, OECITOBTOpPHAsI BEIOOpPKA, OTHOCHTEIBHBIN ITOKa3a-
Tedb BEIOOpKH. OmmbKa penpe3eHTaTUBHOCTH. ['eHepanbHast cpefHsisl, BEIOOpOYHAs
cpenHsis. YCTOHYMBOCTh BBIOOPOYHBIX CpelHUX. JlOBEepUTENbHBIE MHTEPBAIBI IS
OILIEHKH MaTeMaTHYECKOT0 O3KUIaHMsI HOPMabHOTO pactpeaencHus. OneHka BeposT-
HOCTH (OMHOMHAJIHFHOTO PACIPENENIeHNsI) TI0 OTHOCHTENBHOHN dacTote. CTatucTude-
CKO€ pacrpezeneHre BeIOOpKU. [ToMron 4acTor, rucrorpaMmma 4acToT

5.3. JlaGopaTopHble 3aHATHS He MPeTyCMOTPEHbI

5.4. IlpakTnyecKue 3aHATUSA

Tabnuya 6

Howmepa
pasaesioB

TemaTuka NpaKTHYECKUX 3aHATHI

1-ii cemecTp

Jluneiinas aaredpa. Beruucnenue onpegenureneil. Pemenue cucteM JTMHEHHBIX ypaBHEHHI
meronoM Kpamepa. Cnoxxenue u ymHoxeHue matpuil. Haxoxxaenne oopaTHoit matpuusl. Pe-
[IEHUE CUCTEM YPaBHEHHM MaTPUUHBIM METO/I0M U

meronoM ['aycca.

DJleMeHTbl BEKTOPHOM ajredpbl. PemieHne 3a1a4 Ha HaX0XKJI€HUE KOOPAMHATHON (OpPMBI
3aIIUCU BEKTOPA, €T0 JJIMHBI, ONPEACIICHHUS UX B3aUMHOI'O PACIIOIOKEHNS BEKTOPOB

Ha IJIOCKOCTH U B IIPOCTPAHCTBE. Brraucnenmne CKaJIApHOTO MPOU3BCACHUA BEKTOPOB, HAXOXK-
JIEHUE YCIIOBHSI MX MEPIEHAUKYIAPHOCTH. CKaIpHOE IPOU3BEACHUE IBYX BEKTOPOB, YCIOBUE
NEPIEHAUKYJIIPHOCTH BEKTOPOB. BEKTOpHOE M CMEIIaHHOE ITPOU3BEICHNS BEKTOPOB U UX I'e0-
METPUYECKUN CMBICIL. [Ipritoxkenne BEKTOPHOro ¥ CMELIAHHOTO IIPOU3BEACHUN BEKTOPOB IS
pEelIeHUs] TEOMETPUYECKHX 3a]1a4

AHaJuTHYeCKas reoMeTpusi. AHAIMTHYECKasi TEOMETPUsI Ha MI0cKocTU. Pa3nnuHele ypas-
HeHus npsmoi nuHuu. [lepexon ot onHoro Buaa ¢hopMyisl IpsiMOi K Apyromy Buay. Touka
[IEPECEUCHUS IBYX IIPSIMBIX, YTOJI MEKY ABYMs IIPSIMBIMH.

KpuBble BTOpOro nopsaka: OKpyxHOCTb, JIIHUIIC, TUIIepOoIa, napadona.

Buas! ypaBHEHH IUIOCKOCTH: YPABHEHUE IIJIOCKOCTH, IIPOXOASILEH Yepe3 JaHHYIO TOUKY IIep-
NEHAUKYISIPHO JAaHHOMY BEKTOpPY; 00lllee ypaBHEHUE IIJIOCKOCTH; YpaBHEHHE INIOCKOCTHU B OT-
pe3kax. 3ajaud Ha MOCTPOEHUE IUIOCKOCTH, BBIYMCIEHUE PACCTOSIHUA OT JaHHOM TOYKH JI0
IUIOCKOCTH, yIJla MEXKIY IIIOCKOCTSAMU. Y CIIOBHS MAPAJLIEIBHOCTH U

NEPIEHIUKYIIAPHOCTH IIocKocTel. [IpsiMas B mpocTpancTse. KaHOHMUECKOE 1 MapameTpuye-
CKHME YPaBHEHHUsI IIPSIMOM B IPOCTPAHCTBE. YTOJI MEXY IPSIMBIMHU B IIPOCTPAHCTBE. Y CIIOBUS
NapaJuIEIbHOCTH U MEPIEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH. TOYKa niepecedeHus npsMon
1 II0CKOCTH. 1ToBEpXHOCTH 2-r0 MopsiiKa U UX KaHOHWYECKUE YPABHEHUSIM: DJUIAIICOMBI,
TUIepOO0IION kI, TapabOoIONIbL, IIMIUHIPHI 2-TO MOPAIKa; KOHYC 2-TO NOPSAKa.




Teopust npeaesos. [Ipeaen ¢pynkiuu. beckoneuno manbie Gpyakuu. OrpaHudeHHbIe QyHK-
un. beckoHeyHo Gosbiue GYHKIMU U UX CBSI3b ¢ OECKOHEYHO ManbiMH (yHKUusMU. Pac-
KpBITHE HeompeaesieHHocTel Buaa 0/0, oo/oo. 3aau Ha PaCKpPBITHE BCEX 7 HEONPENEIEHHO-
cTeil. Pemenue 3aa4 Ha HAXOXKACHUE MPENEIOB C MOMOIIBIO NIEPBOIO U BTOPOTO «3ameda-
TeNbHBIX» npeaenoB. CpaBHeHHe OeckoHeYHO MaibiX ¢GyHkIui. [loHsTHe HempepbIBHOCTH
¢ynkunu. OgHocTopoHHHE npeaessl. CBoWCTBa (QyHKIIMA, HEIPEPBIBHBIX HA CETMEHTE: Orpa-
HUYEHHOCTh, CYLIECTBOBaHHE HAMOOJBIIEr0 M HAUMEHBIIET0 3HAYEHUH, MPOMEKYTOUHBIE
3Ha4yeHus. Touku pa3pbiBa, NX KIacCU(UKAIHSL.

JuddepennnanbHoe ucunciaenne GyHKIMN OAHOI nmepeMeHHOM. [Ipon3BOIHBIE OCHOBHBIX 3J€-
MeHTapHBIX (yHKImA. [IponsBogHast cnoxuoit Gpynkunu. Anddepennman GpyHKIIM 1 €ro TeoMeTpH-
geckuit cMbIci. CBsa3b muddepennnana ¢ npou3BoaHoH. MHBapuanTHOCTh hopMBI AuddepeHInara
cnoxxkHoil (yHKuuU. CBsi3b MeXIy IUPPEpEeHINPYEMOCTBI0O U HENPEePBIBHOCTHIO. [Ipon3BonHbIE 1
nmud dhepernransl BeicIUX opsaakoB. [IpaBuno Jlonurans u ero UCHOIB30BaHKE ISl PACKPBITHS He-
ompezaeneHHoOcTel. MccnenoBanue ¢GyHKIMH ¢ TOMOIIBIO Mpon3BogHONH. HeoOxoamumoe u mtoctaTodHoe
YCIIOBHUS CYIIECTBOBaHUs dKcTpeMyMa. OThICKaHHE HAaHOOJBIIETO U HAUMEHBIIETO 3HaYeHUH (PyHK-
e, TuQepeHInpyeMoi Ha oTpe3ke. ACUMITTOTH rpaduka pyHkuun. MccnegoBanue QyHKIMU U MO-
cTpoeHue e€ rpaduka.

2-ii cemecTp

JuddepennnanbrHoe ucuucienne GyHKIMii HeCKOIbKHX NMepeMeHHbIX. 3a7jaul Ha HaX0XK/IEHUE U
nmocTpoeHue oomactu onpexaeneHus Gpynkiuu nByx nepemeHHsx (OI1). Ilpenen n HenmpepbrIBHOCT
GyHKIUM OBYX MEPEMEHHBIX. 3a/1aui Ha HAXOXKACHUE YaCTHBIX MPOU3BOJHBIX | -TO OPSAIKA, CIIOKHON
¢yHKuIuy. 3a7aud HA BBIYMCICHHE NPUOMIDKEHHBIX 3HAYCHUH 3aIJaHHBIX BBIPAXKCHUH C MCIIOB30Ba-
HueMm monHoro muddepenmmana OII. Pemenne 3amau Ha wmccnenoBanue DI Ha skcTpemMyMm, U
HaxoKAeHUEe HauOOJBILIEr0 M HAaUMEHBIIEro 3HayeHunid. HaxoxkaeHue mpou3BOAHOM MO 3aaHHOMY
HanpaBJieHHI0. PeleHre 3a1a4 Ha MCMONB30BaHUE METOJa HAMMEHBIINX KBaJpaToB AJsl 0OpaboTKu
3KCIIEPUMEHTANbHBIX JaHHBIX.

HHTerpajsbHoe ucuucjaenne GyHKIUN OAHON mepeMeHHOoi. OCHOBHBIE METO/Ibl MHTETPUPOBAHMSL:
HETOCPEICTBEHHOE MHTEIPUPOBAaHUE, METO]I TOIBEACHUS o]l 3HaK Auddepenimana, MeTo 1 3aMeHbI
NEPEMEHHOM, METOI MHTErpUpOBaHuA 1o yacTsM. KommekcHele uncia. Anredpanyeckas ¢popma 3a-
MUCH KOMITJIEKCHOTO yHcia. Moayns 1 aprymeHT. JlefcTBUS Hal KOMIUIEKCHBIMH YHcIaMu. TpHroHo-
MeTpUYecKas U ToKa3areiabHas (JOpMbI 3alMCH KOMIUIEKCHOro uucia. @opmyna Myaspa-Jlamiaca.
MHorounensl. PazinoxeHre MHOTOYJIEHA Ha JIMHEHHBIE U KBaJlpaTHBIE MHOXKUTENU. IHTerpHpoBanne
panroHaNbHbIX Apooel. Tumnsl mpocTedmmx Apodei 1 X uHTerpupoBanue. HTerpupoBanue pammo-
HAJIbHBIX APO0ei METOIOM pa3IoKeHHs Ha pocTenine 1podu. HTerpupoBaHue NpocTennx uppa-
OUOHANBHBIX QyHKIMHA. HTErpupoBaHue TPUrOHOMETPUYECKUX (PYHKIMH, yHUBEpCalIbHAsI TPUTOHO-
METpHUEeCKas MOJCTaHOBKA. BrruncieHue onpenenéHHOro uHTerpana ¢ momouipio ¢popmynsl Heto-
ToHa-JleliOHMIa. 3aMeHa epeMeHHOH B onpeaenéHHOM HHTerpaie. HTerpupoBaHue 1o 4acTsaM JUIs
onpenenéHHoro unTerpana. Ilpunoxxennst onpenenéHHoro HHTErpana: BEIYUCIECHUE IIOMAAEH I1J10C-
KHX QUTYD, JUTUHBI yTH KPUBOH, 00beMOB Teil. HecoOcTBEeHHBIE HHTETPasibl. BeIUKcIeHnEe HHTErpalioB
¢ OECKOHEYHBIMU IPAHUIIAMHU U UHTETPAJIOB OT Pa3pBIBHBIX (DYHKIIHH.




JuddepeHuuajibHble YpaBHEHUsI. Y PABHEHUS C Pa3ICsIOLIMMUCS IEPEMEHHBIMU, OJHOPOAHBIE U
JUHEHHbBIC ypaBHEeHUs 1-ro nopsaka. duddepenimansabie ypaBHeHUs 2- 10 nopsaka. [Ipocreiime
ypaBHEHUS, IOIMyCKaroIye MOHmKeHne nopsinka. Jluneiinsie nuddepennmnansapie ypaBHEHHS 2-TO I10-
psaka. JInHeitHbIe 0THOPOTHBIC U HEOTHOPOIHBIC YpaBHeHUs. JIuHeliHbIe qudhepeHIInaIbHBIC YPaB-
HEHUS C TOCTOSTHHBIMU K03 duiineHTaMu. Perrenrne oqHOpO HBIX U HEOTHOPOIHBIX AU( dhepeHITHATb-
HBIX YPaBHEHHUH C MIOCTOSHHBIMA KO3 (PHUIIMEHTAMH C TIPaBOI YaCThIO CIIEIHATBHOTO BU/IA.

3-ii cemecTp

Psanw1. Uucnosslie psaapl. CXOAMMOCTh U cyMMa psifia. OCHOBHBIE CBONCTBA CXOAIIUXCS psaoB. Heoo-
XOJIMIMOE YCIIOBHE CXOAMMOCTH 3HAKOMOIOKUTEIbHOTO psifa. TeopeMsl cpaBHeHus. [Ipu3naku Jlanam-
Oepa, Kommm. 3nakouepenyrommuecs psagsl. [lpusnak JleitOnuna. [lonstue o pyHKIIMOHATHEHOM psizie.
Crenennsle psapl. MHTerpan u paguyc cxogumoct. @opmyinsl Maknonepa u Teiinopa. Paznoxenne
¢byHKIWA B psiabl MakiioHepa.

10

OcHOBBI TeOpUH BEePOSITHOCTEH M MaTeMaTH4yeckoii crarucTuku. OOmIMe mpaBuia KOMOWHATO-
PHKH: TIPABIJIO CYyMMBI, IPaBUJIO Mpou3BeneHus. BeiOopku anemMenToB. Pa3MerieHust, mepecTaHoBKH,
couetanus. CinydaifHple cOOBITHS U omnepanyu Hax HUMH. HecoBmecTHbie coObiTHs. [lomHas rpymma
MOTIAPHO HECOBMECTHBIX coObITHH. Knaccudeckoe ompenenenune BepositHocTd. CBOHCTBA Kilaccude-
CKOH BEpOSATHOCTH. Y CIIOBHAs BEpOATHOCTh. Dopmyina nonHoil BepositTHocTH. Popmyina baiteca. ITo-
BTOpHBIE UCTIbITaHUA. buHOMHnansHoe pacnpenenenne. @opmyna beprymnu. HausepodrHeiee 3Ha-
YEHHE YMCIIa MOsBJICHUS cOObITHsL. JIokabHas TeopeMa Myagpa - Jlamiaca. Pacnipenenenue [Tyaccona.
[TonuaomuansHoe pactpenenenne. Cinydaiinas sennunna. @yHkuus pacnipenenenus. CBoiicTsa GyHK-
UM pacnpeaeneHus. J{McKpeTHbIe U HENMPEPBIBHbIE CiTy4aliHble BeIHMUMHBL. [IMOTHOCTH pacnpenene-
Hus, e€ cBoiicTBa. HopMainbHbIN 3aK0H pacnpeneneHus. HesaBucuMele cilydaiiHble BEIMUUHBL. YHCII0-
BbIE XapaKTEPUCTHKH CITy4alHBIX BEIMYMH. MaTeMaTHuecKkoe okuaanue, e€ coicrsa. Koadduuuent
KOpPETSINH, ero cBoHcTBa. OCHOBHBIE MOHATHS MAaTEMAaTHYECKON CTATUCTHUKU: BEIOOPOYHAst COBOKYTI-
HOCTb, T€HEpalibHasi COBOKYIHOCTh, IIOBTOPHAsl BEIOOpKA, OECHOBTOPHAsT BHIOOPKA, OTHOCHTEIBHBIN
noka3zaTesib BbiOOpkH. OmmbKka pernpe3eHTaTuBHOCTH. [ eHepanbHas cpeaHss, BHIOOPOYHAST CPeIHSs.
YcroitunBocTh BEIOOPOYHBIX cpenHUX. [loBepUTeNbHBIE WHTEPBAJBI JUIS OLEHKH MaTeMaTHYeCKOTO
O’KH/IaHUsI HOPMAJIBHOTO pacnpeaesieHus. OneHka BepoaTHOCTH (OMHOMHUAIBHOTO pacipeaesieHus) o
OTHOCUTENFHOH "acToTe. CTaTHCTHYECKOE paciipesiesieHne BEIOOPKH. [1oMUroH yactor, rTucTorpaMma
4acToT.

6. CamocrosiTesibHasi paboTa

6.1. TemaTuka u GopMBbI CAMOCTOATEILHON PadOTHI CTY/ICHTOB

Ha CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB BBIHOCATCSA CJICAYIOIINEC TCMbIL:




NeNe
n/n

TeMblI AJ11 CAMOCTOSITEJILHOM paﬁoTbl

JIuHeliHbIe MPOCTPAHCTBA U omeparopbl. JInHelHbIe TpocTpaHcTBa. JIMHEHAs 3aBUCHMOCTh U HE3aBHUCH-
MOCTB CHCTEMBI BEKTOPOB. PasMepHOCTE 1 Oa3nc JIMHEHHOTO ipocTpancTBa. KoopauHater BekTopa. [Ipeodpazo-
BaHUE KOOPJMHAT TPU Nepexojie K HOBoMY Oa3ucy. JImHelHbIe omepaTopsl U ACUCTBUS Haj HUMU. Martpuia
JUHEHHOTO oreparopa. CBsi3b MEX/Ty MaTPHUIIAMHU JIMHEHHOTO OIlepaTropa B pa3nuyHbiXx 0azucax. CoOOCTBEHHEIC
3HaYeHM U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OTiepaTopa. XapaKTepruCTUIeCKHil MHOTOUJICH.

Keanpatuunsie ¢gopmbl. brnmHeitHsle 1 kBaapaTuaHbie popmel. Matpuiia kBaapatuaHoit hopmel. [Ipusene-
HUE KBaJpaTHU4HOU (POpMBI K KaHOHUYeCKOoMY BUIy. DopmynupoBka 3akoHa uHepimu. Kpurepuii CuiibBectpa
TTOJIOXKUTEIIBHON OTIPEICIICHHOCTH KBaIpaTHIHOH (hOPMEL.

EBxiaupoBsl npoctpancTBa. HepaenctBo Komu-bynskosckoro. Martpuna ['pamma ckansipHOro npoussese-
HUS, ee cBo¥icTBa. OpTOroHAIBHBINA M OPTOHOPMHUPOBAHHEIH Oa3uc. IIpomecc oproroHanmuzanuy.

Brenenue B MaTeMaTHUeCKHUil aHAIW3. MHOXKECTBO JAeHCTBUTENBHBIX ynces. DyHkiusa. O0aacTh ee onpee-
nennsi. OCHOBHBIE 3JIeMEHTapHbBIE PYHKIINH.

Muddepennuanbruoe ucuucienne GpyHknuii oqHoi nepeMeHHoi. Jlorapudmuueckoe qudhepeHIupoBaHue.
[Tpumenenune muddepernrana K MpUOIMKEHHHIM BEIYUCICHUSIM.

MuddepennuanbHoe ucuucienne GyHKuuii HeCKOJIbKHX NMepeMeHHbIX. HanbomnbIiee 1 HanMeHsbIIIee 3Ha-
yeHus1 GYHKIUH IBYX IEPEMEHHBIX B 3aMKHYTOH oOnactu. KacarenbHas I0CKOCTh U HOPMab K IOBEPXHO-
CTH.

KommiekcHbie unciaa. KomrexcHbie uncia v GOpMBI UX MIPEICTaBICHUs. ANreOpandecKue IeHCTBYS Hall
KOMIUIEKCHBIMH unciiamu. @opmyina Myaepa. ®opmyina Diinepa u nmokasarenbHas opMa IpeacTaBICHHUs KOM-
IJIEKCHOTO uncia. TIoHATHE 0 KOMILICKCHOW ()YHKIIMH JCHCTBUTEIBHOTO apryMEHTa U €ro NMpou3BoaHOM. [1o-
HATHE O (PYHKIIMY KOMIUIEKCHOW TTEPEeMEHHOM

HNuTerpanbnoe ucuucienne. [Tpubmmk€HHOE BRIYUCICHUE ONPEACIIEHHBIX HHTEIPAIOB: (hOPMYJIbI IPSIMO-
YTOJILHUKOB, Tpaneiuii, Cumrcona. HecoOcTBeHHbIe HHTETPaJIbl ¢ 0ECKOHEUHBIMU IPAHUIIAMH U OT Pa3phiB-
HBIX GyHKIMA. [Ipu3Haku cpaBHEHUs HECOOCTBEHHBIX UHTETPAJIOB

JMuddepennnansnubie ypapHeHnusi. YpasHenue bepaymm. YpaBHeHus B TOJIHBIX nuddepeHnnanax. Muare-
TPUPYIONINI MHOXHTENb. Y paBHeHue Jlarpamka. YpasHenue Kitepo. Cuctemsl quddepeHnanbHeIX ypaBHe-
HUI{; HOpMaJIbHas cucTeMa. MeToa UCKITIOYEHNUS peleHHs CUCTeMbl Au(depeHIMaNbHBIX YPaBHECHHUH.
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OcHOBBI TEOPHHU BepPOSITHOCTEH U MaTeMaTH4yeckoii craTucTuku. HopmupoBaHHast ciydaifHas BeJIHMYnHA.
3akoH Oonbimux uncen. HepaBenctBo YeoOsimena. Teopema YeOsimesa. Teopema bepaymnu. Teopema Map-
koBa. Teopema Ilyaccona. IHrerpansnasg Teopema Myaspa — Jlannaca.

JInteparypa 1Jisi CaMOCTOATEJIBLHOM PadoThI CTY/ICHTOB

1. Abaynxamunos C. C., Acxa6os C. H., berunrupues M. A., Cumonenko P. A.; Kpart-

KM KypC TEOpPHH BEPOSTHOCTEN W MAaTEMAaTUYECKON CTAaTHUCTUKU: TEOPUS, IPUMEPBI, TUIIOBBIE pac-

4yeThl. YduebHoe mocodue. — PocroB—Ha—Jlony: «/Inamazon», 2014.

2. Hamaesa JLII., Matamesa X. II., JIuneiinas anrebpa. YueOHoe mocoOue mo u3yue-

Huto pasgena — ['posusiii, UIIL[ ITHTY, 2013.




3.
4.

CannoB A. A. KpaTkuii Kypc BeICIICH MaTeMaTUKH, TOM 1, Tom 2. — ['po3nsrii, 2019.

MaromaeBa M. A., Mcaesa JI. M. [IpakTukym no Beicuieir Matemaruke. Yacts — 1, 2.

Y4eOHO-MeToIn4YecKoe Mocodue JUIsi CTYACHTOB AKOHOMHUECKHX clienuanbHocTeil. — ['po3HbIii,

2016.

5.

Maromaea M. A., Ucaesa JI. M. IIpakTtuky™m 1o Beiciied maremaTtuke. Yactp — 3.

Y4eOHO-MeToIn4YecKoe Mmocodue sl CTYACHTOB SKOHOMHYECKMX ClenuanbHocTedl. — ['po3HbIii,

2019.

7. OueHo4YHbIE CPpeaCTBA

7.1. Bonpochbl K py0e:KHBIM aTTeCTALMAM

IlepBbIii cemecTp

Bonpocul k nepeoii pybesicnoii ammecmayuu

JInneiinas ajareopa, 31eMeHThl BEKTOPHOT0 aHAJIN3a, AHAJTUTHYECKAsI TeOMeTPHs
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11.
12.

13.

14.

15.

16.

OCHOBHBIE CBOICTBA ONPEICTUTENIEH.

Merton Kpamepa penieHus CUCTEM JTMHEUHBIX YPABHEHUA.

Meron [Maycca pemeHus CUCTEM JTMHEUHBIX YPaBHEHUM.

MaTtpuuHblii cioco0 pelieHrs CUCTEM JTUHEHHBIX YPaBHEHHH.

BriBoa hopmysibl B KOOpAMHATHOMN (popMe ISl CKAISIPHOTO MPOU3BEICHHS BEKTOPOB.
BriBoA ycnoBHil TapaieIbHOCTH M YCJIOBHS TIEPIICHIUKYIISIPHOCTH ABYX BEKTOPOB.
BriBog hopMysel B KOOpAUHATHOM (hopMe JIsi BEKTOPHOTO MPOU3BEACHHS BEKTOPOB.
BriBoa hopmybl B KOOpAMHATHOM opMe 711 CMEIIAaHHOTO MPOU3BEACHUS BEKTOPOB.

JlnuHa BeKkTopa (BbIBOJ (POPMYIIBI B KOOPAMHATHOU (hopMme).

. BeiBo ypaBHEHHMS MPSIMOi, MPOXOISIICH YEPE3 3aJaHHYIO TOUKY MEPHEHIUKYISIPHO HOP-

MaJbHOMY BEKTOPY IPSIMOIA.

BeiBoJ 006111€TO YpaBHEHUS NPSMON Ha MIIOCKOCTH.

BeIBOZ ypaBHEHUs IPSAMOMU, MPOXOIAIIEH Yepe3 3aJaHHyI0 TOUKY IapaJlIeJIbHO HaIlpaB-
JSFOIIEMY BEKTOPY MPSMOM.

BrIBOZ ypaBHEHMS IPSIMOM, MPOXOAAIIECH Yepe3 ABE 3a/IaHHbIEC TOUKH.

Ilepexoxa oT oxHOM hopMBI ypaBHEHHS IPSIMOIL K qpyroii hopme.

KpuBsie BTOporo nopsjaka 1 ux KAHOHUYECKHe ypaBHEHUs (OKPYKHOCTb, HJUIMIIC, TUIIEp-
6oma, mapaboia).

YpaBHEHHE IIIOCKOCTH, MPOXOJALIEH Yepe3 3aJaHHYH TOUYKY IMEPHEHIUKYISIPHO HOP-
MaJIbHOMY BEKTOpPY (BBIBOJ).

O0pasen 3agaHuii 1J1s1 NepBoH pyOe:KHOM aTTecTAMHA

1. PemmwmTth cuctemy ypaBHeHUN MeTogamMu Kpamepa u MaTpuyHOTO UCYHUCIICHHUS:



2X, + X, — X3 =1,
X, + X, + X3 =8,
X, +2X; =11.

2. HccrnenoBaTh cUCTEMY YpaBHEHUH U, B CIy4ae COBMECTHOCTH, PEIIUTh €€ METOIOM
l"aycca:
2X, — X, +3%X; + X, =5
X, —3X, +2X; +2%X, =3
3X, — X, +2X; — X, =3
4Ax, —5X, +TX; —2X, =5

IlepBbIii cemecTp

Bonpocwi ko emopoit pydescnoit ammecmayuu

OOwiee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE IUNIOCKOCTH B OTPE3KaX; IOCTPOEHUE MIIOCKOCTH.
Yron Mexny AByMs IJIOCKOCTSIMHU.
VYcnoBus napajuieIbHOCTU U YCIOBHE MEPIEHIUKYISIPHOCTH IBYX IJIOCKOCTEH (BBIBOJ)
VYcnoBue nepecedeHust TpeX MI0CKOCTER B OJHON TOUKE.
VYpaBHEHME IIJIOCKOCTH, IPOXOAIIEH Yepe3 TpU 3aJaHHbIE TOUKHU (BBIBOJ).
KanoHuueckue ypaBHeHUs IPSIMOI B IPOCTPAHCTBE (BBIBON).
[TapameTpuueckue ypaBHEHHsI IPSMOI (BBIBOJ).
VYcnoBus napajuieIbHOCTH U yCIIOBHE NEPIEHIUKYJIIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.
VYros Mexay IpsMOM U INIOCKOCTBIO. Y CJIOBHE NTAPAJLIEIIbHOCTH U YCIIOBHS NIEPIICHINKY-
JISIPHOCTH MPSAMOH U MJIOCKOCTH.

. Touka nepeceueHus NPSMOI U MIOCKOCTH (BBIBOJ).
IIpenen n HenpepbIBHOCTH GyHKIUH

CoNoR~ LN E
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11. Tlpenen GyHKIUHU NPU X —> +00, X —> —00, X —> X .
12. beckoneuyno mansie ¢pyHKIHA. OrpaHndeHHbie GyHKIUU. beckoneuHno 0ompime QyHKIUN 1
UX CBA3b ¢ OECKOHEYHO MaJIbIMU (PYHKLHSMHU.

13. OcHOBHBIE TEOPEMBI O Tpejienax. PackpbITie HeolpeaeIEHHOCTeH BUa

oo

818

o o sinx
14. TlepBbIii 3aMevaTenbHbIN Mpeaen GyHKIUN y ="—— mpu x —0.
X

15. IIpenen nocnenoBatenbHOCTU. BTOpoii 3ameuarensHblil penen. HatypanbHble gorapugmsl.
16. CpaBHeHHE O€CKOHEYHO MaJTbIX (QYHKITHI, DKBUBaJICHTHBIE (QyHKIIMH HempepbIBHOCTH
¢ynkuuu. Toukn pa3peiBa 1 ux kinaccudukamms. CBoiicTBa HeNPEPHIBHBIX (DYHKIIUH.

Oopasen 3axannii 1y BTOpPOii py0exkHOii aTTecTaluu

3 2 2 _
1. Beruucnuts npesiensi: 1) lim w; 2) im X+ x-12 :
x—o 6X> —4x+3 x>3 X2 —5X+6
sin 2 X X
VOX —X . . 4. _ X
3) lim ———=; 4) lim —24 5) lim (3-2x)%x.
x=>5 X— x—0 X Xx—>1

2. UccnenoBaTh Ha HEMIPEPBIBHOCTD U MIOCTPOUTH Ipapuk PyHKITHIA:



1

a) f(x)=184* x, =6, X, =

— X, x<0;
6) f(x)=1 x?, 0<x<2;
X+1, X>2.

Bropoii cemecTp

Bonpocul k nepeoii pydescnoii ammecmayuu
JuddepeHunanbHoe HCHUCAEHHE PYHKIUIT OHOM ITepeMeHHOH

[TonsiTre nmpon3BoAHON QYHKIIMY, €€ MEXaHUUECKUN U T€OMETPUUYECKUIT CMBICIL.
Juddepennnan GyHKINHA U €r0 TEOMETPUYECKUIN CMBICIL.

[Tpon3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIIHH.

[TpaBuna nquddepeHupoBaHusl.

[Ipou3sBoHast CIOKHON (QYHKIIUH.

HuddepennrpoBanue 3a1aHHbIX B TapaMeTPUUECKON U HEIBHOMU (opMme.

Teopembl @epma, Pomns, Jlarpanxka, Komm, Jlonurasns.

HeoOxoaumbie u JOCTaTOYHBIE YCIOBHS BO3pacTaHus (YObIBaHUS) (PYHKITHH.
MakcuMyMbI 1 MUHUMYMBI ()YHKITHH.

0. [Mopsanox uccnenoBanus GyHKIMU C TOMOIIBIO MPOU3BOJIHON U MOCTpOeHHUs €€ rpaduKa.

BOoo~NoOR~WNE

(I)yHKIII/IH HECKOJBKHX NMEPEMECHHBIX

11. O6nacte onpexneneHus, IMHUU YPOBHS (PYHKIIMU ABYX NepeMeHHbIX. [Ipeaen u HenpepobIB-
HocTh YacTHble npousBoaHble. [Tonublil nuddepennnan.

12. DkcrpemyMm QyHKIMH OBYX nepeMeHHbIX. HanbompInee 1 HauMeHblee 3Ha4eHusT PyHKIIUU
JIBYX TEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

13. IIpousBoHas o HampasieHuto. [ paguent. KacaTenbHas MI0CKOCTh M HOPMAJIh K TTIOBEPXHO-
CTH.

14. MeTo1 HaUMEHBIINUX KBAAPATOB JIJIs1 00pabOTKHU 3KCIIEPUMEHTAIbHBIX JTaHHBIX.

OOpasen 3agaHuii 1J1s1 NepBoH pyOe:KHOM aTTecTALMHA

1. Haiitu npousBoHbIE PYHKLMI:
1+e”
—e*

1) y= F+——i+z 2) y=x? - tgx; 3)y_
x4

4)y=3x3Inx—x3;5) y=vx*+2x+3;6) y=sin°x; 7) y=arctg~/2x — 3 ;
X=a-sin’t;

8) .. 9y=l(2x+7),y"=?;10)x* + y* —3xy=0, y} —
y=a-cos’t;

2. UccnenoBaTh GyHKIMH C TOMOIIbIO IPOU3BOAHBIX U TOCTPOUTD I'padUKH 3TUX DYHKIUII:



2
x-1
1) y= v ;2) y=x—In(x+1).

Bropoii cemecTp

Bonpocul ko emopoii pybescnoii ammecmayuu

HHurerpanbHoe ucuncjieHue GQyHKUMNA OHON NepeMeHH O

1. IlonsiTe nepBooOpa3Hoii. Heonpenenénuslii mHTErpan u ero cpoiicrea. Tabnuua Heonpe-
JEIIEHHBIX UHTETPaJIoB.
2. OCHOBHBIE METO/IbI HHTEIPUPOBAHUS: HEITOCPEICTBEHHOE HHTETPUPOBAHUE, METOJl HHTEIPUPOBA-
HUS ~ TOJABENCHMEM  ToA  3Hak  auddepeHnmana,  METOA  3aMEHBl  IEePeMEHHOU
3. WHuterpupoBanue o 4acTsaM B HEONPeIeIEHHOM HHTErpae.
4. KommuiekcHble yncna. Anredpanueckas ¢popma 3allcH KOMIUIEKCHOTO yuciia. Moaylb U apry-
MeHT. [leiicTBUs HaJl KOMITJIEKCHBIMM YnciiaMu. Tpuronomerpudeckas opma 3arucu KOMILIEKCHOTO
YHUCIIa.
5. Pa3nioxeHne MHOrouieHa Ha JINHEWHBIE U KBaIpaTHbIE MHOXKUTENH. IHTErpupoBaHue panuoHab-
HBIX npo0eit. Tunsl IIPOCTENIINX npodeit u ux MHTETPUPOBAHHUE.
6. HTerpupoBaHue palMOHAIBHBIX JpOoOei METOIOM pa3iioKeHus Ha mpocTeiuue qpodu. Mure-
IpUpOBaHUE IPOCTEMIINX UPPaLMOHAIIBHBIX byHKLIUH.
7. InTerpupoBaHue TPUTOHOMETpUYECKUX (DYHKIMI, yHUBEpCAIbHAs TPUTOHOMETPUYECKas M0/ICTa-
HOBKa.
8. 3amaum, NpUBOAAIINE K MOHATHIO ONPEAEIEHHOr0 MHTerpana. OnpenenéHHblii HHTErpal U €ro
CBONCTBA.
9. ®opmyna Hrerortona-JleliOnuma. 3amMeHa TIepeMEHHONW B  ONpENENEHHOM  HHTETpaje.
10. dopMyna  MHTEIPUPOBAaHMS IO  4YacTAM  JUI  ONPENEIEHHOTO  MHTErpasa.
11. IIpunoxeHus onpenesEHHOrO HHTErpalla: BhIYMCISHHE IUIolaiel MI0CKUX (GUryp, BBIYUCICHNE
JUIAHBI IyTu KpUBOH, 00BEMOB TeJl.
12. HecoOctBeHHble HHTErpaibl. MHTerpasbl ¢ OECKOHEYHBIMU IpeAesiaMd HHTEIpPUPOBAHUS.
13. VHTerpansl OT HEOTpaHUYEHHBIX (YHKIUH.

Oopasen 3apannii I BTOPoi py0exkHOI aTTecTAMA

1. HaiiTu uaTETpAITHL:

xdx

1)j 2\/_—#+4x dx ; Z)Iﬁ; 3).[6173de; 4)f /4—X2;

5) [ (5—6x)sin 4xdx; 6)]#_)(5“(2&; 7) [ cos 3x - cos 9xdx.



3 1 2 1
2 . X . X
8)'!‘ 3x +_x4 dx; 9) {(3x+l)e dx; 10) .([—1+de.

Tpetnii cemectp

Bonpocul k nepeoii pybescnoii ammecmayuu

Ju¢ppepennmnaibHbie YypaBHEHHUS

1. HduddepeHunanbHbie ypaBHeHus: ompeaenenue, mnopsgok Y, pemenue V.
2. IubdepenumansHoe ypaBHEHHE 1-TO mopska: onpeneaeHue; oouiee u yacTHoe pemenus. 3.Teo-
pemMa  CyHIeCTBOBaHMSI M €AMHCTBEHHOCTH  pemenus ana Y  l-ro  mopsaka.
4. Y ¢ pa3gendoIIUMUCAd TNEPEeMEHHBIMH:  ONpElelIeHHe W TOPSAAOK  pEIICHHUS.
5. Onnoponnsie Y lI-ro  mopsaka: ompeNeNeHue M TOPSIOK  PEIICHHS.
6.  Jluneiinbie AY ~ 1l-ro nopsaka:  ompeielieHue U MOPSIOK  pELIeHMS.
7. Jubdepennnansupie ypaBHEHUS 2-TO MOPSJIKA: OMpeIeieHHe, BUl OOIIEro peieHus; Teopema
CYLIECTBOBAHHUS u €IMHCTBEHHOCTH peIIeHHUS.
8. [Ipocreiimne ypaBHEHUS, JOITyCKAroIIue IIOHMKEHUE HOpsIAKA:
y'=1(x), y'=f(xy, y'=f(y.y).

O0pasen 3agaHus 115 NepBoi pyOesKHOH aTTecTAlMI

1. Pemnte muddepenimanbprblie ypaBHeHUs 1-ro mopsiaka:
a) (y +xy)dx+(x—xy)dy =0;
O)Y—Xy =X+YY By —y=e*.;r) (3x2y2 +7)dx+2x2ydy =0.

Tpernii cemecTp

Bonpocul ko emopoii pybeicnoit ammecmayuu

1. Jlunetinbie 1Y 2-ro mopsika: HEOTHOPOHBIE U OJHOPOAHBIC ypaBHeHUs. Teopema cyiiecTBoBa-
HUS U €IUHCTBEHHOCTHU PEILICHUS

2. JInneiinble onHOpOaHBIE 1Y 2-r0 mopsaka: TeopemMa 0 CTpYKType €ro peneHus

3. HeonpHoponusle nmuueitHble JIY 2-ro mopsiaka: TeopemMa 0 CTpYKType OOIIero pereHus

4. JIuneitubie ogHopoaHble 1Y 2-T0 mopsiaka ¢ MOCTOSHHBIMU K03 punineHTamMu. XapakTepucTu-
YeCKOE YpaBHEHHUE U CTPYKTYpa OOIIEro perieHus

5. Jlunetinbie HeoqHOPOAHBIE JIY 2-Tr0 MOpsiaKa ¢ MOCTOSTHHBIME KO3(PGUIIMEHTaMH CO CIIEIHaTh-
HOH IIPABOU YacCThIO

6. MeTo1 Bapualuu MpOU3BOJIBHBIX MMOCTOSIHHBIX (MeTO Jlaepanaica)

7. Cuctemsl nuddepeHImanbHbIX ypaBHEHHH. MeTo ] HCKITIOUEHUS PEIICHUSI CUCTEMBI YPaBHEHUM

OcCHOBBI TEOpPHH BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTHKH

8. Krnaccuduxkanus coObITHI: TOCTOBEPHBIE, HEBO3ZMOXHBIE, ClTydaliHble COObITHS. COOBITHS: COB-
MECTHMBIEC U1 HECOBMECTUMBIC; PABHOBO3MOXHBIC; 3aBUCHMBIE ¥ HE3aBUCHMBbIE; TTPOTUBOTIOIOKHBIC;
MTOJTHAS TPYIIIA COOBITHM.

9. Krnaccuueckoe onpe/eneHne BepOSTHOCTH COOBITHS; €r0 CBOMCTBA.



10.

OnemenTsl KoMOMHaTOpUKU. OCHOBHBIE MpaBMJIa KOMOMHATOPUKU:

a) MpaBWJIO IPOU3BEEHUS; 0) MpaBmiIo CyMMBI. [lepecTaHOBKH, pa3MelieHusi, coueTanus. 1x
yucio. ['unepreomerpuyeckas popmyna.

1.
20.
21.
22.
23.
24.
25.

OtHocutenbHas yactora coObITUs. CTaTUCTHUECKAs BEPOSITHOCTh COOBITHS.
Anrebpa coObiTuii. YcioBHas BepoaTHOCTh. [IponsBeneHue u cymma coOOBITHH.
®dopmyiia nojHOU BeposTHOCTU. Popmyibl baiteca.

®opmyna bepnyim.

®opmyibl Jlannaca.

®opmyna Ilyaccona.

Cny4aitabie BenmnuuHbl: nuckpetHbie (JICB) u nenpepsiBabie (HCB).

Uncrosble XapakTepucTHkn cinydaiinbix Bemmuns: 1 (0); D(X); o(X).

26. bunomuansHoe pacnpeaenenue J{CB.
27. ®yHKuus pacnpeaeneHus 1 IIoTHOCTh BepositHocTelt HCB.

28.

Hopmansnoe pacnpenenenune HCB.

29. 3akon 6onpmux uncen. HepaBencrsa YeObiméBa 1 Mapkosa.
Teopema UeOnimésa. Teopema bepuymmu.

30.

I[OBepI/ITCJII)HI)IG HHTCPBAJIBI AJI1 ONCHKH MAaTCMAaTUYCCKOI'0 O KU AAHUA.

O0pasen 3agaHus 11 BTOPOil py0e:xHON aTTecTanuu

1. Pemmts nuddepennmanbuoe ypaBHeHHs 2-TO TOPSAKA:
a)a) Y =Xsin X.

6)(y"x—y)y=x%y®=1Ly'@)=0.

B) Y =+/1-(y")?.

D Y2y 2y = e 40 =1y =1

7.2. Bonnpochl Kk 3K3aMeHy

IlepBblii cemecTp

TEOPETI/I‘IBCKI/IC BOIIPOCHI, BLIHOCUMbIC HA JK3aM€CH

OCHOBHBIE CBOMCTBA OMPEICTUTEIICH.

Meton Kpamepa penieHus cucteM JIMHEWHBIX YpPaBHEHUM.

Meron [Maycca pemeHus CUCTEM JTUHEUHBIX YPaBHEHUM.

MartpuuHsblii cioco0 peleHus: CUCTEM JTMHEWHBIX YpaBHEHUI.

BriBoa hopmyiibl B KOOpAMHATHON opMe 1JIs1 CKAISPHOTO MPOU3BEACHHS BEKTOPOB.

BriBoz1 ycrioBui apaieIbHOCTH M YCIIOBHUS NIEPIEHIUKYISPHOCTH JBYX BEKTOPOB.

BriBoa hopmyiibl B KOOpAMHATHON (popMe /1711 BEKTOPHOTO MPOU3BECHHS BEKTOPOB.

BriBo popMyIibl B KOOpAMHATHON (OpMeE Uil CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB.

JlnvHa BekTopa (BbIBOJ (GOPMYJIIbI B KOOPIMHATHOU (popme).

0. BeiBoz1 ypaBHEHHSI TPSIMOIL, TPOXOAAIIECH Yepe3 3aJaHHYI0 TOUKY MEPIEeHAUKYISIPHO
HOPMaJIbHOMY BEKTOPY MPSMOM.

11. BeiBoj 00111eT0 ypaBHEHHs MPSIMOM Ha IMIIOCKOCTH.

12. BeiBoj ypaBHEHUS PSIMOH, MMPOXOIAIIEH Uepe3 3aJaHHYI0 TOUKY TapaliesIbHO HalpaB-

JSIOLEMY BEKTOPY IPSIMOM.

13. BeiBoj ypaBHEHUS PSIMOH, MPOXOJISIIEH depes IBe 3aJaHHBIE TOUKH.

14. Tlepexon oT o1HOM (hOpMBI ypaBHEHHUS IPSAMOM K JIpyroi ¢opme.

15. KpuBsble BTOpPOro nopsjka 1 Ux KaHOHMYECKUE ypaBHEHUsI (OKPY’KHOCTb, SJUIUIIC, TH-

nep6ona, mapaboina).

ROoo~Noa~WONE



16. YpaBHeHHE TUIOCKOCTH, MPOXOSIIECH Yyepe3 3aJJaHHyI0 TOUKY IEepIeHIUKYIIPHO HOP-
MaJIbHOMY BEKTOPY (BBIBOJ).

17. Obuiee ypaBHEHHUE TUIOCKOCTH, YPAaBHEHUE TUIOCKOCTH B OTPE3KAaX; MOCTPOCHUE IIIIOCKO-
CTH.

18. Yron Mexay ABYMS IIIOCKOCTSIMH.

19. YcnoBust napauieIbHOCTH M YCIOBHE IEPIICHANKYISIPHOCTH JBYX IJIOCKOCTEH (BBIBO)

20. YcnoBue nepeceveHus Tpex IIOCKOCTEH B O/THOM TOUKE.

21. YpaBHeHUE MJIOCKOCTH, IPOXOJISIICH Yepe3 TPH 33aJJaHHbIC TOUKHU (BBIBOI).

22. KaHOHHYECKHE YpaBHEHUS MPSMOU B POCTPAHCTBE (BBIBO).

23. [lapameTpudeckue ypaBHEHHS TIPSMOi (BBIBO).

24. Y cioBus MapajuIeIbHOCTH U YCIIOBHE MEPIIEHANKYISPHOCTH MPSMBIX B IPOCTPAHCTBE.

25. Yrou Mex Iy IpsMO# U TUIOCKOCTBIO. Y CIIOBUE MapajlIeIbHOCTH U YCIIOBHSI TTEPIICH M-
KYJISIPHOCTH MIPSIMOM U TUIOCKOCTH.

26. Touka nmepeceyeHus MPSMOM U TUIOCKOCTH (BBIBOJ).

IIpenen u HenpepbIBHOCTH PYHKIUU

27. llpenen GyHKIUU IPU X —> 400, X —> —00, X —> X .
28. beckoneuno mainbie Gyakun . Orpanndennsie GyHkuuu. beckoneuno 6ompime QyHK-
LU U UX CBA3b C OECKOHEYHO MAJIBIMU (PYHKIUSAMH.

29. OcHOBHBIE TeOpeMBI 0 mpefenax. PackpbiTie HeonpeaenéHHOCTeN BUIa

oo

818

o o sinx
30. IlepBblil 3aMedaTenbHbIN Ipeaen QyHKIUN y =>—— npu x —0.
X

31. Ilpenen nocnenoBaTenbHOCTU. BTOpoii 3ameuaTenbHblil peaen. HarypansHeie jora-

pPUDMBL.
32. CpaBHeHHE OECKOHEUHO MambIX (GYHKIINHI, DKBUBaJeHTHbIE GyHKIMH HernpepbIBHOCTD
¢yskun. Touku pa3peiBa U uX kiaccuukanus. CBONCTBA HENPEPHIBHBIX (QYHKIUI.

OBPA3ELl BUJIETA K OK3AMEHY

MHMHHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUS PO
I'POZHEHCKNUHN T'OCYJAPCTBEHHbBIM HEO®TAHOM TEXHUMYECKUU YHUBEPCUTET
nMmenu akaa. M. /. MuimmoHImumkoBa

BUWJIET Ne 1
Jucnuninuza: MaTeMaTHKa

cemectp 1

1. 'eomeTpryeckmii CMBICIT CMEIAHHOTO IIPOU3BEACHUS.
4%, —3X, — X, =8,
2. Pemuth cucTeMy JTMHENHBIX YPABHEHUMN: 2X1 + 5X3 =-2,

— X, +2X, + X; =12;

3. [IpuBecTr K KAHOHMYECKOMY BUAY YPABHEHUE KPUBOW U IOCTPOUTH €€:
9x* —9y* +36x —18y + 20=0.
4. JlaHBI TOYKHU A(— 2.— 3), B (— 5 4) u C(7;—5). Haiitu o6mee ypaBuenue npsmoit BC u



—_— —

TIPUBECTH €ro K ypaBHeHuIo B orpe3kax. Haiitu  AB x AC.

5. BeluncauThb mpeaensl: a) lim

« »

2 6x
2X°—x-21 6I'm x> +2X° 2 lim

X
o X6~ O 11 e X2

2021 1. 3aB. xadeapoii ['agaeB A.M.

[IpenonaBarenn Maromaesa M. A.

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCHUMBbIC HA 3a4€T

JAundpepennnanbHoe nucunciaenne QyHKUUl 0HOM MepeMeHHOI

1.

CoNOR~ LN

10

[TonsiTre npou3BOAHON PYHKIINU, €€ MEXaHUUYECKUI U TEOMETPUUYECKUIN CMBICI.

Huddepernnan QyHKIMHA U €TO TEOMETPHUECKUI CMBICI.

IIpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

[IpaBuna nuddepeHpoBanus.

[IpousBoaHas Cl0XHON GYHKIHH.

HuddepenunpoBanue 3a1aHHBIX B TApaMETPUIECKOI U HESIBHON opMme.

Teopembr ®epma, Poms, Jlarpanka, Komwm, Jlonurans.

Heo0xoanMeie 1 1oCTaTOYHBIE YCIOBHS Bo3pacTaHus (yObIBaHUS) (DyHKITUH.
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

[Mopsimok uccnenoBanus GYHKIMH C TIOMOIIBIO IIPOU3BOIHOM U MOCTpOeHUs € rpaduka.

(I)yHKIII/Il’I HECKOJBbKHUX IEPEMECHHDBIX

11.

12.

13.

14.

Ob6nacTh omnpeneneHus, TUHUN YpOBHS (YHKIIMU JBYX NepeMeHHbIX. [Ipenen u HempephIB-
HocTh YacTHble ipousBoaHbIe. [lonubiit auddepenuar.

OkcTpemyM (QyHKIMU ABYX MepeMeHHbIX. Hanbomnplee 1 HauMeHblee 3HaYeHUs PYHKIIMU
JIBYX MEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

[IpouzBoHas o HanpasieHuto. ['paguent. KacaTenbHas m10CKOCTh U HOPMaJIb K TOBEPX-
HOCTH.

MeTo HaNMEHbBIIIUX KBAAPATOB JIJIs1 00paOOTKH SKCIIEPUMEHTANIBHBIX JaHHbIX.

HNuTerpajibHoe ucuncieHue pyHKuuil 01HON nepeMeHHOH

15.

16.

17.

18.

19.

20.

21.

ITonsarue nepBoobpazHoii. HeonpenenéHublil nHTErpan u ero cBoicTBa. Tabnuia Heomnpee-
JIEHHBIX MHTETPAJIOB.

OcCHOBHBIE METOBI MHTETPUPOBAHUS: HEMIOCPEICTBEHHOE NHTEPUPOBAHNE, METO/l NHTETPU-
poBaHMsI MOABEACHNEM O] 3HaK TuddepeHIana, METo1 3aMEeHbI IIepeMeHHOM
HHTerpupoBaHue 10 4acTsM B HEOIIPEAEIEHHOM UHTETpaJIe.

KommnnekcHble uncna. Anredpandeckas (hopMa 3alIMcH KOMIUIEKCHOTO yrciaa. Moaysb U ap-
ryMeHT. JleficTBHs HaJ KOMIUIEKCHBIMU YnciaMu. Tpuronomerpuieckas hopma 3armcu KoM-
IIJIEKCHOTO YHUCIIA.

PasnosxeHne MHOrOUJIeHAa HA IMHEWHBIE U KBaJIpaTHbIE MHOKHATENU. VIHTerprupoBanue panu-
OHAJIBbHBIX ApoOeil. Tumel npocTedmx ApoOeil ¥ X UHTErPUPOBAHHE.

WHuTerpupoBanne pallnoHaIbHBIX Ipo0ei METOIOM pa3jloKeHus Ha mpocTeimue apodu. NH-
TErpUpPOBAHUE MPOCTEHIINX UPPALMOHATBHBIX (QYHKIHHA.

WHTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIMH, YHUBEpCaJbHAs TPUTOHOMETpPHUYECKas
IIOJCTAaHOBKA.



22. 3agauv, IPUBOIAIINE K TIOHATUIO OMpenelNEHHOro uuTerpana. OnpenenéHHblii HHTETpal U
€ro CBOMCTBA.

23. ®opmyna Herotona-JleliOHua. 3aMeHa epeMeHHON B ONpeAeIEHHOM UHTETpaIe.

24. ®opmyna HHTErPUPOBAHUSA 10 YACTSIM JIJISl ONIPEAEAEHHOTO HHTETpaa.

25. TlpumnoxeHus: OnMpeeIEHHOTO HHTErpaja: BRIYMCICHUE IUIOMAACH TUIOCKUX (PUTYp, BBIYHC-
JIEHUE JUTMHBI AYTU KPUBOH, 00bEMOB TEll.

26. HecoOcTBennbie uHTErpaibl. IHTErpasbl ¢ 0ECKOHEYHBIMU MPeIelaMi HHTETPUPOBAHHUS.

27. laTerpaibl OT HEOTPAaHWYCHHBIX (DYHKITHIA.

OBPA3EIL BUIETA K OK3AMEHY

MHMHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS PO
I'POZHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUN YHUBEPCUTET
nMeHu akaa. M. JI. MIummoHImumKoBa

BWJIET Ne 1
Jucnurninuza: MaTeMaTHKa

cemecTp 2

1. Haifti mpon3BOIHBIE TaHHBIX (PYHKIIAN:
2 2
)y=6x"—-=-%x*; 2)y= In(x—\/B—XZ); 3)y=x°-sin5x; 4)y=2" —tgin3x.
X

2. Haiitu mpousBonyto pyukmuu Z = In (X2 + xy2) B Touke A(1;2) 1o HampaBJICHHIO BEKTOPa
a=3i —4j.

3. Haiitu unTerpansi:

1) J(6x —5x+— jdx 2)]2. xdx 3)J'(5 2x)sin 4xdx; 4)j 1+x dx; B)I
AX+T

V3 X2 ++/x

« » 2021 r. 3aB. xageapoi I'auaeB A.M.

[IpenonaBarens MaromaeBa M.A.

Tpemuit cemecmp
TeopeTnuyeckne BONPOCHI, BLIHOCHMBbIE HA IK3aMeH

JAudpdepenunaibHbie YpAaBHEHHUSA

1. Iuddepenumansupie ypaBHEeHUs: onpeenenue, nopsaok Y, pemenue Y.

2. luddepenumanpHoe ypaBHeHHUE 1-ro MOpsaKa: ONMpeaesieHne; 00IIee U YaCTHOE PEIIeHUsI.
3.Teopema CcyliecTBOBaHUS U €AMHCTBEHHOCTH peleHus g 1Y 1-ro nopsaka.

4. IV ¢ pa3nensommuMucs NepeMEHHBIMU: ONPEICIICHUE U TTOPSAI0K PEIICHNUS.

5. Onnopoausie /1Y 1-ro nopsiaka: onpeaeseHne U Mopsii0K perieHusl.



6. JIuneiinpie 1Y 1-ro mopsiaka: onpeneiaceHue U NOopsAA0K pEICHHUs.

7. uddepeHnmraibapie ypaBHEHHS 2-TO MOPSIKA: ONMpeaesieHrne, BUl 00IIEro pemeHus; TeopeMa
CYILIECTBOBAHUS U €IMHCTBEHHOCTH PEILICHUS.

8. IlpocTeiiiine ypaBHEHUS, TOMYCKAIONIME TTOHKEHHUE MOPSIIKA:

y'=1(), y' =10y, y'=1(y.y).

9. Jluneitnpie 1Y 2-ro nopsiaka: HEOJHOPOIHBIE M OJTHOPOJHBIE YpaBHEHHU. TeopeMa CylecTBOBa-
HUS U €TUHCTBEHHOCTHU PEIICHUS

10. JIuneitapie onHopoansie JY 2-ro nopsaka: TeopeMa 0 CTPYKTYPE €ro peueHus

11. Heomnopoausie nuHeiinbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKType OOIIero perieHus

12. Jluneitasie ogHopoaHbIe 1Y 2-ro nmopsaka ¢ HOCTOSHHBIMUA KO3 duIimeHTaMu. XapakTepucTH-
YEeCKOE YPaBHEHUE U CTPYKTYpa OOIIEro pemeHus

13. Jluneitasie HeoqHOpOAHBIC /1Y 2-r0 mopsaka ¢ MOCTOSTHHBIME KO3 GHUIIMEHTaMH CO CIEIHab-
HOH IIPABOU YaCThIO

14. Metoj BapHaIiiy IPOU3BOJIBHBIX MOCTOSAHHBIX (METON Jlaepaniica)

15. Cucremsl auddepeHnnanbHbIX ypaBHeHHH. MeTo MCKITIOUEHHS PEIICHUsI CUCTEMbl YypaBHEHUI

OcCHOBBI TEOPHHU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH

16. Kimaccudukanmsi coOBITHIT: TOCTOBEPHBIC, HCBO3MOXKHBIC, CITy4aiiHbIe COOBITHSI. COOBITHS: COB-
MECTHMBIE U HECOBMECTUMBIE; pABHOBO3MOXKHBIC; 3aBUCUMbIC U HE3aBUCUMBIC; IIPOTHUBOIIOJIOKHBIC,
TMIOJTHAS TPYIIA COOBITUM.

17. Kiaccudeckoe omnpe/esieHne BEPOITHOCTH COOBITHS; €T0 CBOMCTBA.

18. DnemeHTsl KOMOMHATOPUKH. OCHOBHBIE MTPaBUIIa KOMOMHATOPUKH:

a) MpaBWJIO MPOU3BeIeHUs; 0) mpaBuiio cyMMbL. [lepectaHoBKH, pa3MmeneHus1, codyetanus. Mx
yucno. ['unepreomerpuueckas popmyia.

19. OtHocuTenbHas yacToTa coObITHs. CTaTuCTUYECKasi BEPOSTHOCTh COOBITHS.

20. Anrebpa coObiTHil. Yca0BHAs BEpOSITHOCTH. [Ipon3BeieHre u cyMMa COOBITHIA.

21. ®opmyna nonHo# BepositHocTU. Dopmynbl balieca.

22. ®opmyna bepnymiu.

23. ®opmymnsl Jlamnaca.

24. ®opwmymna Ilyaccona.

25. Cnyuaiinble BenuuuHbl: quckpetHsle (JICB) u nenpepsiBabie (HCB).

Uncrosble XapakTepucTHkn cinydaiiabix Bemmuns: 1 (0); D(X); o(X).

26. bunomuaneHoe pacnpeznenenue JJCB.

27. @yHKUIHMA pacnpeneneHus 1 IIoTHOCTh BeposiTHocTeln HCB.

28. HopmanbHoe pacnpeneneane HCB.

29. 3akoH 60abimux uncen. Hepasencrsa YeOwimésa u Mapkosa. Teopema UeObiéra. Teopema
beprymn.

30. JloBepuTenbHbIE HHTEPBAJIBI U1l OLIEHKA MaTEMATHYECKOTO OXKUIAHU.

OBPA3EILl BUWIETA K 9K3AMEHY

MICIHI/ICTEPCTBO HAYKI/vI n BbICI_HEFUO OEPA3OBAHI/Iﬂ PO
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIMM HEOTAHOU TEXHUYECKHWN YHUBEPCUTET
nmenu akag. M. JI. MuumnoHImKoBa

BHJIET Ne 1



JucuumnianHa: MaTeMaTHKa
cemectp 3

1. Teopema cyiiecTBOBaHMS U €IMHCTBEHHOCTH petienus 1t JIY 1-ro nopsiaka.

2. Pemnts muddepenimansasie ypapuenns: 1) /5 + y>dX = yv/4 + X°dy ;

2 y="E )y +2y'=0; 4)y" -6y +10y=x+4.
3. B ypue 11 mapos: 6 6enbix u 5 u€pHbIX. M3 ypHBI H3BIIEKaIOTCS cpa3y ABa mapa. Haitu
BEPOSTHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMH.

4. B smuke HaxoauTces 7 OpakoBaHHBIX U 16 ToHBIX nerajieii. HailTu BepoATHOCTH TOTO, 4TO
CpenM TpeX Hayaady U3BJICUEHHBIX JIETalIe OKaXKeTCsl XOTs ObI OJHA TOTHAS.

5. Jlana quckpeTHas ciydaiiHas BenuunHa X. Haiftu: a) MaTemaTH4eckoe OKuIaHKeE;

0) IMCIEPCHIO; 6) CPETHEKBAAPATHYECKOE OTKIIOHCHHE.

x|-2|2]3|4]5
p|02]02[02]02]02

« » 2021 r. 3aB. kadeapoii ['auaeB A.M.

[IpenonaBarenp Maromaesa M.A.

7.3. Texkymuii KOHTPOJIb
OoOpa3zen 3ajanns VISl TEKYIIEro KOHTPOJIsSt
IlepBblii cemecTp

1. WUsBectHsl koopauHathl Tpeyronsauka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYTOJIbHUKA, BEICOTHI TPEYTOJIbHUKA, MEIUAHbI, OUCCEKTPUCHI H TPS-
MO, IPOXOIAIIEH Yyepe3 BEpUINHY TPEYTOIbHIKA, MapalJIeIbHON TPOTUBONIEKAIIEH CTO-
poHe; 0) pacCTOSTHHE OT BEPIIMHBI JI0 MPOTHBOJISKAIIIEH CTOPOHE; B) YTOJI B TPEYTOJIBHUKE
(npu BepuinHe B).

2. TlpuBecTu K KaHOHHYECKOMY BHUJY YpaBHEHHE KPUBOW 2-TO MOpsAKA U ClIeNaTh CXEMAaTUUYCKHI
YEPTEK:
a) 4x%+36y>+72y-16x-92=0,
6) -3x%+4y?-12y=0,
B) X+2y*-6y+4=0



Bropoii cemecTp

2
;(;y—(u ylIn x)%zo;

|. [Jana pynkuusa Z = XY . Hoxkasats, 4to y

Il. Janbi Gynkius z = arcsin(x?y), Touka A(l, %J u Bektop d = 31 —4 ] . Haiiru:

grad z B Touke 4;
IIPOM3BOHYIO (QYHKIIMH Z B TOUKe A MO HANPABIEHUIO BEKTOpa d .

Tpetnii cemecTp

1. B maptuu u3 15 neraneit 10 crangaptasix. HaliTu BEpOSATHOCTH TOTO, UTO CPEAM MSTH B3SATHIX
HayJaqy neranen TpH CTaH/IapTHBIX.

2. Ky6, Bce rpanu kotoporo okxpameHbl, pacnuieH Ha 1000 xyOMKOB OJAMHAKOBOT'O pa3Mmepa,
KOTOpBIE 3aTEM TINATEIbHO IepeMellanbl. HalTh BEpOSATHOCTH TOrO, 4YTO Hayldady B3SITBIN
KyOuK OyzIeT MMeTh TPU OKpalleHHBIE TPAHHU.

3. HenpepsiBHast ciyd4aitHas BenuunHa X 3amaHa ¢yHkimed pacnpenenenust F(X). Haiitu: a) mmot
HOCTh BepostHocTH f(X); 6) Maremarudeckoe OXuaaHue a; 6) aucnepcuto D, ecim

0 npu X <0,
F(x)= x3/8 npu 0<x<2,
1 npu X>2.

4. Haiiu BepositHocTs P(4), ecu m3BectHsl Bepostrocti: P(AB)=0,72, P(AB)=018.

Onucanue nmokasareje u KPpUTEPHUEB ONCHUBAHUSA KOMIIETEHIIUHA HA Ppa3/IMYHBIX 3Tanax u

(l)OpMHpOBaHI/[H, OIMMCAaHUuEC IKAJIbl OICHUBAHUSA

HanmeHnoBanue
OIIEHOYHOI0
cpeacTBa

Kputepuu onieHuBaHus pe3yibTaTOB 00y4eHH

Hﬂaﬂl/lpyeMble pe3yJbTarhbl

OCBOCHMSA KOMIIETCHIIMHU

menee 41 6autoB | 41-60 6aniioB 61-80 6an10B 81-100 6ax
(Hey10BJIeTBO- (ynoBieTBOpHU- (xopouo) JIOB (OT-
PHUTEIBHO) TeJabHO) JINYHO)

OIIK-2. Crioco0OeH pOBOIUTE aHAJIN3 3aTPaT Ha 00ECIICUCHHE JISATSIIBHOCTH IMPOW3BOJICTBEHHBIX T0JIpa3elie-

HUU;

3




3HaTh OCHOBBI JIMHEH-
HOM anreOpsI ¢
3JIEMEHTaMU aHAJIMTHYE-
CKOM I'€OMETpHH,
MaTeMaTU4eCKUi aHa-
JIU3, OCHOBBI IUCKPETHOU
MaTe€MaTUKH, OCHOBBI
TEOpUU OOBIKHOBEHHBIX
muddepeHIaTbHBIX
YpPaBHEHUI, OCHOBBI
TEOPHUH BEPOATHOCTEN U
MaTeMaTUYECKON CTaTH-
CTUKH.

®parmeHTap-
HbIE 3HAHUS

Hemnonurie
3HAHUS

CdopmupoBan-
HBIC, HO CO/Iep-
JKalue OT/IeNb-
HBIC MPOOEITBI
3HaHUS

Cdopmupo-
BaHHbBIC

Cucremartu-
YeCKHUe 3Ha-
HUSA

YMeTb IpUMEHATh MaTe-
MaTHYECKHE METOBI /IS
pelleH s TUIIOBBIX IPO-
(dheccoHaIBHBIX 3a/1a4,
OPHEHTUPOBATHCA B
CIIPAaBOYHOM
MaTeMaTH4eCKO IuTe-
paType, npuooperaTh HO-
Bble MaTeMaTHYECKHE
3HaHUS, UCTIOJB3Ys CO-
BpEeMEHHbIE 00pa3oBa-
TeJNbHbIE U MH(POpMaI-
OHHBIE TEXHOJIOTHH, HC-
MOJIb30BaTh MaTeMaTH4e-
CKYIO JIOTHKY AJsl pop-
MHPOBAHUS CYKICHHUI
10 COOTBETCTBYIOILIUM
po¢eCcCuOHATBHBIM
npobiaemMam.

YacTtuyHsle
yYMEHUS

Henonursle
yYMEHUS

YMeHus noui-
HBIE, IOIyCKa-
FOTCI HEOOIb-
K€ OLIHOKHU

Cdopmu-
poBaH-
HBIE

YMEHUS

Baaaern MeTogaMHu 1o-
CTPOEHHUS MMPOCTENIINX
MaTeMaTUUCCKHX MOJIC-
Tieil TUTIOBBIX TIpodeccH-
OHAJIBLHBIX 3a7a4, METO-
JIamMu 00pabOTKH JKCIIe-
pI/IMeHTaHBHBIX JaHHBIX
1 aHaJIn3a l'IOJ'Iy‘IeHHI)IX
pe3yIbTaTOB.

YactuuHoe
BJIaJICHUE
HaBbBIKaAMHU

Hecucrema-
THYECKOE
MIPUMEHEHHE
HaBBLIKOB

B cucremaru-
YECKOM IIpUMe-
HEHUH HaABbI-
KOB JIOTTyCKa-
10TCS ITPOOEITBI

Ycnemnoe
U CUCTEMa-
THYECKOE
IIpUMEHEHNE
HABBIKOB

KomiuiekT 3aganuii
JIJIS BBITTOJTHEHUS
pyOEKHBIX aTTecTa-
LU, BOIPOCHI TTO
TeMaM / paszenam

IUCIAIIINHEL, BEIHO-
CHMBIE Ha DK3aMe€H,
JK3aMEHaIlMOHHEIE

OuJIeTHI

8. Oco0enHOCTH peajM3aluu JUCUMUIIMHBI 1JI HHBAJIUI0B U JIUI ¢ OTPAHMYEHHbIMU

BO3MO’KHOCTAMM 3/10POBbA




Jlig ocymiecTBIIeHUS MPOLEAYP TEKYILEro KOHTPOJIA YCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTe-
CTalMu OO0YYarOIIUXCsl CO3/1aHbl (DOHIIBI OIIEHOYHBIX CPE/CTB, alalTHPOBAHHBIC I UHBAIUAOB U
JIML[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsl U IIO3BOJISIOIINE OLEHUTH JOCTUKEHUE UMU 3a-
IUIAaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHOMN ITpOrpaMMe pe3yIbTaToB 00yUeHHs U YPOBEHb CPop-
MHUPOBaHHOCTH BCEX KOMIIETEHIIMH, 3asBJIEHHBIX B 00pa3oBarenbHOi nporpamme. dopma nposese-
HUS TEKYILEH aTTecTalluy AJIs CTYJE€HTOB-UHBAIUA0B YCTAaHABIMBAETCS C YYETOM MHAUBHUAYaJIbHbIX
NCUXO(PHU3NUECKUX O0COOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TectupoBanus u T.1.). [Ipu TectupoBaHMM s CIa0OBUISAIMX CTYAEHTOB HMCIOJIB3YHOTCS
(OH/IBI OLIEHOYHBIX CPE/ICTB C YKPYNHEHHBIM mpudTom. Ha 3x3aMeH nmpuriiamnaercsi ConpoBoXK/1ato-
L1, KOTOPBIM 00ecreuynBacT TEXHUUYECKOE CONPOBOXKAECHHUE CcTyneHTy. [Ipu HeoOxonumocTu cry-
JEHTY-UHBAIUY MPEAOCTABIIAECTCS AOMOIHUTEIBHOE BPEMS U MOATOTOBKM OTBETA HA DK3aMEHE
(unm 3adete). OOyyaromecs ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 3/10pOBbs M 00y4arolecs nHBa-
J11bI 00€CIIeUNBAIOTCS I€YaTHBIMU M AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu (IIpOrpaMMBl,
yueOHbIe TIOCOOUS Il CAaMOCTOATENBHON paboOThI U T.A.) B POpPMax, aJalTUHPOBAHHBIX K OTpaHHYe-

HUSIM HX 3/I0pPOBBS  BOCTIPHSTHS HHPOPMALIUH:

1) U1t UHBAJIMJOB U JIMIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI 110 3PEHHIO:

- VISl cJelbIX: 3aJaHusl JUId BBIOJHEHMsS Ha CEeMHHapaxX M HPAaKTUYECKUX 3aHATUAX
oopmisiroTcst penbedHO-TOUeUHbIM HIpudTOM bpaiing uim B BHIE 3JEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOT'O C MIOMOIIBI0 KOMITBIOTEPA CO CIIELUATU3UPOBAHHBIM POrPaMMHBIM 00€CTIEUeHUEM /ISt
CIIETNbIX, JUOO0 3aYUTHIBAIOTCS ACCHUCTEHTOM; IHCbMEHHbIE 3aJaHMs BBINOJHSAIOTCS Ha Oymare
penbedHO-TOYeUHBIM MpupTOM bpaiing winm Ha KOMIBIOTEpEe C€O CHEHUATU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CTIeYeHUEM /IS CIIETIBIX JINOO HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00 yJaroIUMCs 1151
BBITIOJTHEHUSI  3aJaHUsl OpU  HEOOXOAMMOCTH  MPENOCTABIAECTCS KOMIUIEKT IHCbMEHHBIX
MPUHAJIEKHOCTEH 1 Oymara JJisg mucbMa peiabeHO-ToueyHbIM HmpudTom bpaiins, koMmnbroTep co
CHeMaTM3UPOBAHHBIM IIPOTPAMMHBIM 00€CTIEYEHUEM IS CIIETIBIX;

- I cJa00BHASIINMX: 00ECNeunBaeTCsl WHAMBUIYaIbHOE PAaBHOMEPHOE OCBEIICHHUE HE
menee 300 srokc; 00yJaroIMMes JUTs BBIOJTHEHUS 3aJaHUs IPH HEOOXOJMMOCTH MPEIOCTaBISIETCS
YBEJIMUYMBAIOIIEE YCTPOMCTBO; BO3MOMXHO TAK)KE HCIIOIb30BAaHHE COOCTBEHHBIX YBETMUYHBAIOIIMX
YCTPOMCTB; 3aAaHUs TSI BHITTOJIHEHUS 3aJaHUI 0(OPMIISIIOTCS YBETUUEHHBIM IIPUPTOM;

2) [ MTHBJIWJOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 3JJ0POBBS MO CIYXY:

- IS TJIYXMX M ¢J1a00CJIbIIAaIuX: o0ecrneuynBaeTcs HaIu4YKie 3ByKOYCHIIMBAIOIeH anmnapa-
TYpbl KOJUIEKTUBHOT'O TIOJIb30BaHUs, IPU HEOOXOAMMOCTH 00YyYaroIMMCS PEJOCTaBISAETCS 3BYKO-
YCUJIMBAIOILAs allapaTypa MHIUBUAYAILHOIO OJIb30BaHMSL; IPEJOCTABIAIOTCSA YCIYTH Cypaonepe-

BOIYMKA,;



- 1JIs1 CJIeNOTJIYXUX JI0MyCKaeTCsl MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO yCIyru TU(I0-

CypIornepeBoIurKa (IOMUMO TPeOOBAaHUMN, BBITIOJIHAEMBIX COOTBETCTBEHHO JIJISI CJICTIBIX M TIIyXUX);

3) s UL C TSOKEIBIME HAPYIICHUSIMEA PEUH, TIYXUX, CIa00CIBIIIAIINX JICKIIMA U CEMHUHAPDI,
MIPOBOAMMBIE B YCTHOM (popMe, POBOASATCS B MUCbMEHHOM (opMme;

4) s UHBAJIMOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, HMEIOLIMX HAPYIIEHUsI
ONOPHO-IBUIaTEJILHOI0 annapara:

- AJIg JIML € HAPpYUICHUAMU OIIOPHO-ABUIATCIIBHOIO arriapara, HapymeHUAMA IBUTaTCIIbHBIX

(bYHKIlHI;'I BEPXHHUX KOHEUYHOCTEH WJIN OTCYTCTBUCM BCPXHHUX KOHEYHOCTEH: MMChbMEHHBIC 3aJlaHusA

BBIITOJHAKOTCA HAa KOMIIBIOTEPE CO CIICHUAIIM3UPOBAHHBIM IIPOI'PaMMHBIM obecrneyeHneM Uian HaIukK-

TOBBIBAIOTCSI ACCUCTEHTY; BBIIIOJIHEHUE 3a/laHui (TECTOB, KOHTPOJIbHBIX padoT), MPOBOAMMBIE B

MUCHMEHHOM (hopMe, TPOBOJISATCS B YCTHOM (hopMe ImyTem ompoca, Oecesibl ¢ 00yJaromnuMcest

=

9. YueOHO-MeToAMYeCcKoe o0eceueHue TUCHATIINHbI
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I'mypman B.E. PykoBOJCTBO K pelIeHHUIO 3a7a4 110 TEOPUH BEPOATHOCTEW MU MATEMATHYECKOU
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nakuueit mpod. H.II. Kpemepa. — M.: KOHUTU-ITAHA, 2004.

JIynry K.H., Hopusn B.IL., IIucemennsiit [I.T., [lleBuenko FO.A.. COopHMK 3a1a4 1O BBICIIEH Ma-
temaTtuke. — M.: Alipuc-nipecc, 2004.

[Tucemennsiit JI. T. KoHcnekT nekuuii mo Beicuiel MareMartuke. [lomnbii kype. — M.: Beiciias
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10. MaromaeBa M. A., IlaaeB A.b. luddepernmnanpapie ypaBHeHus (yaeOHOE TocoOre sl CTyIeH-
TOB 3KOHOMHUYECKHUX M TEXHOJOTMYEeCKUX crenuanbHocTei). — ['posubiit: UIIL I'THH, 2010.
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HNHuTepHer pecypcsl

Caiir kadenpsr http:// www.vm-ggntu.ru
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9.2. Meronnueckue yka3anus (IIlpuioxenue)
10. MaTepuajJbHO-TeXHHYECKOE 00ecredeHne TUCIUNINHbI

3a kadenpoii «Bpiciias u NMpuKIagHas MaTeMaTUKa» B IIIABHOM YYEOHOM KOpITyCe 3aKper-
JIeHbl JIeKuoHHas ayautopus Ne 1-16, ayauropuu 11 poBeeHUs IpakTUYecKuX 3aHsATHil NoNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBUIMHCTBO U3 KOTOPBIX OCHAIIECHO TaOJUIIaMH, TPaPUICCKUM
MaTepuajoM U ueprexamu; ayd. Ne 3-10 ciy>kUT B KadyecTBE KOMITBIOTEPHOTO KJIacca, i€ YCTaHOB-
JieHbI 12 KOMITBIOTEPOB, KOTOPHIE UCTIOIB3YIOTCS JJIsl CAMOCTOSITENIHHOM PpabOThI CTYICHTOB KOTOPHIE
HCIIONB3YIOTCS JUTsl CAMOCTOSITEIbHOM pabOTHI CTY/IEHTOB; 3/1€Ch K€ BO3MOKHO UCIOJIb30BAaHNE KOH-
TPOTUPYIOIIMX TIporpamMMm JiTst pruéMa 3au€ToB U dk3aMeHOB. Ha kadenpe nuMeroTcs nHTepaKkTUBHAS

AOCKa U AUAITPOCKTOP.


http://www.vm-ggntu./
http://www.alleng.ru/edu/math9/htm

IMPUJIOKEHHUE
MeToanyeckue ykazaHus M0 0CBOCHUIO THCIUNIMHbBI
«MaTemMaTHKa»

1. MeToanyeckue yKazaHus JJis1 00y4aoIUXCs MO MVIAHMPOBAHUIO U OPraHU3aIUM BpeMeHH, He-
00X0IMMOT0 JIJIS1 OCBOCHHUS JUCIHUILINHEI.

Nzydenne pekoMeHaAyeTCsI HAYaTh ¢ 03HAKOMIJICHHS ¢ pabodel mporpaMMoii JUCIUIUIHHEL, €€ CTPYKTYPOH H
coJiepKaHueM pa3zesioB (Moryiel), (GOHIOM OIEHOYHBIX CPEIICTB, O3HAKOMUTHCS C y4eOHO-METOINICCKUM
1 MHGOPMAITOHHBIM O0eCTIeYeHIEeM TUCIIUTITHHEI.

HI/ICHI/IHHI/IHa «MatemaTuKka» COCTOUT U3 CBSI3aHHBIX MCXKOY c00010 TEM, 06CCH€‘II/IBaIOHII/IX IIOCJIICA0BATCIIb-
HOC U3YUCHUEC MaTCpuaia.

OO6yuenne 1o AUCHUIUIHHE «MaTeMaTHKay OCYIECTBISIETCS B CASTYIOMMX GopMax:

1. AynutopHbIe 3aHATHS (JICKIHH, TPAKTHYECKHIE 3aHATHS).

2. CamocTosrTenbHas paboTa cTyAeHTa (TOAroTOBKA K JICKIUSIM, IIPAKTUYECKUM 3aHATHSAM, TECTAM
WHBIM (OpMaM MUCBMEHHBIX Pa0OT, MHAWBUAYaTbHAsE KOHCYJIBTALIUS C MTPEToJaBaTeieM).

3. NuTepaktuBHBIE (hOPMBI IPOBEACHUS 3aHITHN (KOJUIOKBUYM, JIEKIUS-TUCKYCCHS, U 1P .(DOPMEI).

Y4eOHbI MaTepHral CTPYKTYPUPOBaH U H3Y4YeHUE TUCIUIUIMHBI IIPOU3BOINTCS B TEMATHUECKOH MOCe-
JOBaTeNbHOCTH. KaXk oMy MpakTUYECKOMY 3aHATHIO M CAMOCTOSATEIEHOMY U3yUEHUIO MaTepralia Impeie-
CTBYET JICKIIHS 110 JaHHOH TeMe. OOyuarommecst CaMOCTOSITENILHO POBOIAT MPEIBAPUTEIBHYIO TIOATOTOBKY
K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE B 00CYKIIEHHH TEOPETHYECKIX BOIIPOCOB, pazdope
MPOOJIEMHBIX CUTYallMH M IOUCKOB MyTeH UX pemeHus. MHorue nmpooaeMsl, H3ydaeMble B Kypce, HOCST ANC-
KYCCHOHHBIN XapaKTep, 4TO MpeaAIoiaraeT MHTePaKTUBHBINA XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX
puMepax.

OrnrcaHue moCiIeIOBaTEIbHOCTH ICUCTBHI 00yUYaIomerocs:

[Ipu m3ydeHnu Kypca clieyeT BHUMATEIbHO CIIYIIATh U KOHCIIEKTUPOBATh MaTepHall, N3JaracMbli
Ha ayIUTOPHBIX 3aHATUAX. /{15 ero MOHMMaHNs U Ka4eCTBEHHOTO YCBOCHUS PEKOMEHYETCS CIASAYIOast mo-
CJIEA0BATEILHOCTD JIEUCTBUIA:

1. Tlocne oxoH4YaHUS Y4eOHBIX 3aHATUH VI 3aKpeJIeHNs] MaTepuala IPOCMOTPETh U 001yMaTh TEKCT
JIEKLMH, IPOCITYILIAHHOM CerosiHs, pa3oodpaTh paccMOTpeHHbIe puMepsl (5 - 10 MuUHYT).

2. Ilpu moaroTOBKE K JIEKLUH CIEAYIOIETO IHS MOBTOPUTH TEKCT MPEAbIAYILEH KU, TOIyMaTh O
TOM, KaKasi MOJKET OBITh cienytomas Tema (5 - 10 MuHyT).

3. B Teuenue Henmenu BHIOpATh BpeMs IS paOOTHI € INTepaTypoii B Oubiroteke (1o 1 gacy).

4. Tlpu MOArOTOBKE K MPAKTUUECKOMY/ CEMHHAPCKOMY 3aHSATHIO IIOBTOPUTH OCHOBHBIE ITOHSTHSI 10
TE€ME, U3YUUTh IpUMEpHL. Pemas KOHKpETHYI0 CUTYalUIO, - IPEIBAPUTENBHO MOHATh, KAKON TEOPETUUECKUI
MaTepHajl Hy>KHO UCIIONIb30BaTh. HaMeTHTh MmiiaH perieHus, HonpodoBaTh Ha €ro OCHOBE PeIuTh | - 2 mpak-
THYECKHE 3a/1a4U.

2. MeTtoanyeckue yka3aHusi o padore o0y4aomuxcsi BO BpeMsi IpoBeeHUs] JIeKIHii.

HCKLII/II/I JaroT O6y‘laIOH_II/IMC$I CUCTCMATU3NMPOBAHHBIC 3HAHUA 110 JUCHUINIMHC, KOHICHTPUPYIOT UX
BHHUMAaHHE Ha HAauOOJIee CIIOKHBIX M BaXKHBIX BOIIpOCax. .HCKLII/II/I OOBIYHO U3IIAraloTCs B TpaAUIIUOHHOM UJIN



B IIpo0OsieMHOM cTuite. J{jst cTy1eHTOB B OOJIBIIMHCTBE CIy4yacB B MpoOIeMHOM cTujie. [IpoOieMHbIi CTHITb
MO3BOJIET CTUMYJIMPOBATh AKTUBHYIO [TO3HABATEIILHYIO JEATCIIBHOCTD 00YUAIOIIMXCSA U MX HHTEPEC K JTUC-
LUIUTHHE, ()OPMHUPOBATH TBOPUYECKOE MBIIIUICHUE, TPHUOEraTh K MPOTHBOIIOCTABIICHHUSIM U CPABHEHUSIM, -
JaTh 0000IIEHNs, aKTHBU3UPOBATh BHUMaHNE 00YJalOINXCS ITyTeM TOCTAaHOBKH MPOOJIIEMHBIX BOTIPOCOB,
MOOMIPSATH JTUCKYCCHIO.

Bo BpeMs JeKITMOHHBIX 3aHATHI PEKOMEHYeTCsl BECTH KOHCTIEKTHPOBaHHUE y4eOHOTO MaTepraia, oopa-
1aTh BHUMaHUE Ha (POPMYJTUPOBKH U KaTETOPUH, PACKPBIBAIOIINE CYTh TOTO MM WHOTO SIBIICHUS, WM ITPO-
1IECCOB, BBIBOJIBI U TIPAKTUIECKIE PEKOMEHIAITHH.

KoHCIeKT JIeKIuy JIydIne moapa3iesisaTh Ha MyHKTHI, COOJ0/Iasi KPACHYIO CTPOKY. DTOMY B OOJIBIIION
CTeTeHn OyAyT CIIOCOOCTBOBAThH BOMPOCHI TIaHA JIEKITHH, TIPeJIoKEeHHbIe MpernoAasarersiMm. CreayeT oopa-
I[aTh BHUMAaHUE Ha aKIIEHTHI, BBIBOJIBI, KOTOPBIC JICTIACT MPEIOAaBaTeilb, OTMEUas HAan0O0JIee BaKHBIC MO-
MEHTHI B JICKIITHOHHOM MaTepHalle 3aMEYaHUIMHU «BaXKHO», «XOPOIIO 3aIIOMHUTHY» U T.Il. MOXKHO JIeNaTh 3TO
Y C IOMOIILIO PA3HOIBETHBIX MAPKEPOB MITH PYUEK, MOTICPKUBAS TCSPMUHBI U OTIPEICIICHHUS.

LenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIleHnid, ab0peBruaTyp u cCuMBOIIOB. OHAKO
IpH JanbHEHIed padoTe ¢ KOHCTIEKTOM CHMBOJIBI JIyYIle 3aMEHUTH OOBIYHBIMHU CIIOBaMU JUIsl OBICTPOTO 3pH-
TCJIBHOT'O BOCTIPUATHA TEKCTA.

PaboTast Ha1 KOHCTIEKTOM JIEKIHMA, HEOOXO0AUMO UCTIONIL30BATh JINTEPATYPY, KOTOPYIO PEKOMEH IOBA
npemnoaBarenb. IMEHHO Takas cepbe3Hast, KpOoloT/IMBas paboTa ¢ JIEeKIMOHHBIM MaTEPUAIIOM MO3BOJIUT TITy-
0O0KO OBIIA/IETh TEOPETHUYECKIM MaTEPHATIOM.

Tematuka nexuuit naercs B padbodelt mporpaMme TUCIHILDIINHEL.
3. MeToauyecKkue yKazaHusi 00y4alImMUMCs 10 MOATOTOBKe K MPAKTHYECKHM 3aHATHAM.

Ha npakTryeckux 3aHATHIX MPUBETCTBYETCS aKTHBHOE yUacTHe B 00CYKACHUH KOHKPETHBIX CUTYaIlUi,
CIOCOOHOCTH Ha OCHOBE TOJYYCHHBIX 3HAHUH HaX0UTh HanOoee 3G hekTuBHBIE peleHHsT TOCTABICHHBIX
npo0JieM, yMETh HaXOIUTh ITOJIE3HBIH JOTIOTHUTEIBHBIN MaTeprall 110 TEMaTHKE 3aHATHH.

CTy,HeHTy PEKOMECHAYCTCH CIICAYIOMIAsA CXeMa IMOATOTOBKHU K ITPAKTUYICCKOMY 3aHATHIO:

1. O3HakoMIICHHE C TUTAHOM MPAKTUYECKOTO 3aHATHSA, KOTOPBIN OTpakaeT CoAepKaHue MPEeI0KECHHOM
TEMBHI,

2. IIpopaboTaTh KOHCIIEKT JICKIIMIA;

3. IIpounTaTh OCHOBHYIO JIUTEPATYPY.

B mporniecce moAroToBKY K MPaKTHYECKUM 3aHATHIM, HEOOXOANMO 00paTUTh 0CO00€ BHUMaHHE Ha ca-
MOCTOSITEIEHOE U3YUCHUE PEKOMEHIOBAHHOU JInTepaTypsl. [IpH Beell MOMTHOTE KOHCTIEKTUPOBAHKS JICKIHH B
Heil HEBO3MOXKHO M3JI0KHUTh BECh MaTepUall U3-3a JJMMHUTA Ay TUTOPHBIX YacoB. [ToaTOMy camocTosITeIbHAS
pabota ¢ yueOHUKaMH, y4eOHBIME TOCOOUSIMH, HAYYHOM, CITPABOYHOMN JINTEPATYPO, MaTEpHAIIAMH TIEPHO-
JMYECKUX u3naHuii u MHTepHeTa sBisieTcs Hanbosee 3 GekTHBHBIM METOIOM TOTyUSHHS JOTIOTHUTEIBHBIX
3HAHUH, MMO3BOJISIET 3HAYMTEIHLHO aKTUBU3UPOBATH MPOIIECC OBNIaZCHHs HH(pOpMAIHMEH, ClIocOOCTBYET 0oJiee
rI1y0O0KOMY YCBOCHHUIO M3y4aeMOro Marepuana, GOpMUPYET Y CTYICHTOB OTHOIIIEHHE KOHKPETHOM Mpo-
6neme. Bce HOBBIE MOHATHS MO U3y4aeMOM TeMe HEOOXOIMMO BBIYUUTh HAU3YCTh M BHECTH B IJIOCCAPHI, KO-
TOPBIii 11e7IeCO00Pa3HO BECTH C CAMOr0 Havyaia u3y4deHHs Kypca;

4. OtBeTUTh HA BOIIPOCHI IJIaHa MMPAKTUYCCKOI'0 3aHATHA,

5. BuInosHUTH HJOMAIIHEE 3a1aHUE;



6. IIpopabGoraTh TeCTOBBIC 3aMaHUS U 3a0aUM;
7. Ilpu 3aTpyaHeHHIX chopMyaHpOBaTH BONPOCH K MPENOJaBaTENIoO.

Pesynbrar Takoii pabOTHI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOTHO OTBETUTH Ha TEOpETHYE-
CKHUE BOIPOCHI MPAKTUKYMa, BBICTYIATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCYK/ICHHUH BOIIPOCOB M3y4aeMOi
TEMBI, TIPABHJIGHO BBITIOTHATE MPAKTUICCKUE 3adaHMs ¥ HHBIC 3aJaHuUsI, KOTOPBIC JAI0TCS B (DOHIE OIEHOY-
HBIX CPEACTB AUCIUILTAHBI.

4. MeTtoau4yeckne yKazaHusi 00y4aronUMcs 10 OPraHu3alil caMOCTOSITEIbHOI padoThI.

Llenp opranu3aryu caMOCTOSITSILHON pa0OTHI 10 TUCIUILTHHE «MaTeMaTHKay — 3TO YIiyOJIeHUE U
pacimrpenne 3HaHui B 00J1aCTH MaTeMaTHKH, (DOPMHUPOBaHNE HABBIKA U HHTEPECa K CAMOCTOSITETFHON TI0-
3HABATEIHHOHN JEATEINHHOCTH.

CamocTosiTenpHast paboTa 00yJaroImuXcs SIBJISETCS BAKHEHIIUM BUJIOM OCBOEHHS COACPKAHUS TUCLIU-
IUTMHBI, IOATOTOBKH K MPAKTHUECKUM 3aHATHAM U K KOHTPOJIbHOU padote. Croaa e OTHOCATCS U CaMOCTOsI-
TeNbHOE yriTyOIeHHOe H3y4YeHHe TeM TUCIUIUINHBI. CaMocTosTenbHas paboTa IpecTaBiseT coO0H MOCTo-
SIHHO JCHUCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOIO MPOLEcca M HOCUT UCCIIEI0BATEIbCKUN XapakTep,
YTO MOCIYXHT B OyIylieM OCHOBaHUEM JIJIsl HAITUCAHUS BBITYCKHON KBAIN(UKAIIMOHHOW PabOTHI, MPAKTH-
YEeCKOr0 MPUMEHEHUS MOIYYECHHBIX 3HAaHUM.

OpraHu3aIust CaMOCTOSTEIBHOM paboThl 00YYAIONTHXCS OPUEHTUPYETCS Ha aKTHBHBIE METO/IbI OBJIA IC-
HUSI 3HAHUSIMHU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEPEX0/] OT MOTOYHOTO K HHIHBUAYATH3UPOBAHHOMY
00yUYeHHI0, C YUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JIMYHOCTH.

[IpaBunbHas opraHu3anusi CAMOCTOATENBHBIX YUEOHBIX 3aHATHH, X CHCTEMAaTHYHOCTb, LIeJiecoo0pas-
HO€ IJIaHUPOBAaHHUE pabOUYero BpeMEeHH MO3BOJISIET CTYACHTaM pPa3BUBaTh YMEHHS U HABBIKM B YCBOGHUH U
cucTeMaTU3aliy MPpUoOpeTaeMbIX 3HAHUH, 00ecTIeYnBaTh BHICOKUI YPOBEHb YCIIEBAEMOCTH B Iepuos 00y-
YEHUSI, TOJYYUTh HABBIKH MOBBIIICHUS TPOGECCHOHATBHOTO YPOBHSI.

CamocrosTenpHas padoTa peaan3yeTcs:
- HEMOCPEICTBEHHO B IIPOIlecce ayTUTOPHBIX 3aHATUH - Ha JIEKIHUAX, IPAKTHUECKUX 3aHIATHAX;

- B KOHTAKTE C IPEIoIaBaTe)IeM BHE paMOK PACIMCAHUs - Ha KOHCYJIBTAILUAX 10 YYeOHBIM BOIIPOCAM,
B XOJIe TBOPUYECKUX KOHTAKTOB, IPH JIMKBUIAIINH 33J0JDKEHHOCTEH, ITPH BBIIOJTHEHUH MHIUBUAYAIbHBIX 3a-
TAHWUN U T.1.

- B Oubnmoreke, 1omMa, Ha Kad)eape MPH BHIIIOJTHEHUH 00yUYaromuMcsl yUeOHBIX M NPAaKTHUECKHUX 3a-
Jad.

Buast CPC u xputepun o11eHOK

(o 6ammeHO-periTuaTOBOM cucteme [ THTY, CPC onennBaercs B 15 6amioB)
1. KonTponbnas pabora

2. Komnnoksuym

TeMsbI JuTs caMOCTOSITENBHOM PabOTHI IPOITUCAHBI B paboyell mporpaMMe AUCIUILTHHEL. I (HEeKTHBHBIM
CPEACTBOM OCYIIECTBJICHHUS 00YUaAIOINMCS CAMOCTOSATENFHON pabOoThI ABJSIETCS 3JIEKTPOHHASI HHPOPMAIH-
OHHO-00pa3oBaTeNbHas Cpeia YHUBEPCUTETA, KOTOpas 00ecreurnBaeT OCTYH K y4eOHBIM IJIaHaM, pabodnM
MporpaMMam JUCHUIUINH (MOAYNEH), IPaKTHK, K U3IaHUSM SJIEKTPOHHBIX ONOIMOTEUHBIX CUCTEM.
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