[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:

OO: Makcnos MNFIFIFHTTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHMS

[lomKHOCT: OMPEKTOP AenapTdMEHTA N0 00Pa30BdTE/IbHON NOIKMINKE.

Nara nomnmcans: 26092023 174746 POCCUUCKOM ®EJEPAIITANA

Yinkanshsiil D@II@PAKBEOE TOCYAaPCTBEHHOE OI)JIKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
8db180d1a3f02ac9e60521a5672742735¢18b1d6 BBICIIIET® 06pa30BaHus

«MOCKOBCKHU MMOJUTEXHUUYECKUU YHUBEPCUTET»

YTBEPX/IAIO

%, Mekau dakynbrera
PHU 1 OHOTEXHOJIOTHH

/ C.B. benykos /

2018 r.

PABOYASA ITPOT'PAMMA JUCIHHUITJINHBI

«BpbICIIasi MAaTeMAaTHKA»

CrennajabHOCTh
18.05.01 «XuMu4YecKasi TEXHOJIOTHsI JHEPTOHACHIIIIEHHBIX MAaTEPHAJIOB H
U31eJTMIH»

Crnenmanu3anus
«ABTOMATH3HPOBAHHOE MPOU3BOJACTBO XHMUYECKUX MPeANPUATHID

KBamudukanus (cTeneHs) BHIMYCKHUKA:
Cneunanucr

dopma 00ydeHUS
Ounas

Mocksa 2018 r.



1. Ilesu ocBOeHHS AMCIHUILINHBI

K 0ocHOBHBIM 1eJISIM OCBOCHHSI TUCIUIUINHBI «BpIcias MaTeMaTukay clieayeT
OTHECTH:

- BOCIIUTaHHE y CTY/IEHTOB O0IIel MaTeMaTHYECKON KYIbTYPHI;

- TpuoOpeTeHne CTYASHTaMH IIMPOKOTO Kpyra MaTeMaTHYeCKHX 3HaHHM,
YMEHUH U HABBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYAEHTOB K HHIYKTHBHOMY H JEAYKTHUBHOMY
MBIIUICHUIO HAPSAY C pa3BUTHEM MaTEeMaTHUECKON HHTYHIIHH;

- yMEHHE CTyICHTaMH pa3BUBAaTh HABBIKK CAMOCTOATEIBHOTO HW3yUYEHUS
yuyeOHOW W HAyYHOW IUTEpaTyphbl, COAEpKalleld MaTeMaTHYeCKHe CBEICHUS |
PE3YNIbTATHI;

- ¢opmupoBaHue y CTyAeHTa TpeOyemoro HalOopa KOMIIETCHIUH,
COOTBETCTBYIOIIIUX €T0 HAIMpPABICHUIO TIOJTOTOBKM U OOECIEUMBAIONIUX €T0
KOHKYpPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

K ocHOBHBIM 3agadyaM OCBOCHUS IUCIMIUIMHBI «BbICIIas maTemaTukay
CJIelyeT OTHECTH:

- OCBOCHUE CTYICHTaMU OCHOBHBIX MOHSATUH, METOI0B, POPMUPYIOITUX OOITYFO
MaTeMaTUYECKYFO MOATOTOBKY, HEOOXOIUMYFO JUISl YCTICITHOTO PEIICHHST TPUKIIATHBIX
3ajay;

- TIOATOTOBKY  CTYACHTOB K  JEATCJIBHOCTH B  COOTBETCTBUU  C
KBAJIM(DUKAMOHHOM XapaKTEPUCTUKON CHeHalIMCTa M0 HAMPaBJICHUIO, B TOM YHCIIE
dbopMHUpOBaHUE YMEHHUI HCIOJb30BaTh OCBOCHHBIE MAaTEMaTUYECKHE METOIbl B
npodeccuoHaIbHOM 1eITeTbHOCTH.

2. Mecto qrucuuminibl B cTpykrype OOII ciennanancra

JlucnuminHa «BreIcimas MaTeMaTHKa» OTHOCUTCS K 6a30Boii yactu O0y1oka b1. Ee

U3y4deHre 00ecreuynBaeT N3y4eHUE JUCITUTLIIH
B 6a3zo0601i wacmu:

- pusuka;

- MeXaHuKa (CONMPOTUBIICHUE MATEPUATIOB);

- TEOpEeTHYECKasi MEXaHHUKa;

- TEpMOJAMHAMMKA U TEIIoNepe/iaya;

- nH(popmaTHKa;

- aHAUIUTHYECKAsT XUMHUS ¥ (PU3UKO-XUMHUUYECKHUE METO bl aHAJIH3A;

- 9JICKTPOTEXHHKA U MPOMBIIIJICHHAS dJICKTPOHUKA,
B oucyunnunax cneyuanuzayuu:

- MexaHWKa TBEPABIX JUCHEPCHBIX CpeJ B Mpolleccax XUMHYECKOU
TE€XHOJIOTHH;

- Teopus u cBoiicTBa DHM,;
B sapuamuenou uacmu:

- KOMITBIOTEPHBIM aHAJIK3 JIEMEHTOB U ONTUMU3AIUs KOHCTPYKITUH;

- OCHOBBI IPUKJIATHOTO MTPOTPAMMHUPOBAHUSI,
B oucyunnunax no evibopy:



NPOrpamMmbl

- ra30/IMHAMUKA,;
- METPOJIOTHSI CTaHJIAPTU3ALUS U CEPTUPUKALINS;
- TUJPABIMKA U THIPABINYECKUE MAIIVHBI.

3. IlepeyeHnb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs M0 UCHUIINHE,
COOTHECEeHHbIe € IUIAHHPYEMbIMH pe3yJbTATAMHM OCBOCHHSI 00pa3oBaTe/bHOM

B pe3ynbrare 0CBOCHMS JUCHUIUIMHBI Yy OoOydaromuxcs (GOpMHUPYIOTCS CIENYIOLIUe
KOMIETEHIIUU U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIINE PE3yIbTaThl O0OYUCHUS KaK
sTan (GOPMUPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHITUN:

Kon

KOMIICTCHIIUN

B pe3syabTaTe 0cBOCHUS
o0pa3oBaTesibHOI
NMPorpaMmbI 00y4AKOIIHACS
JT0JI5KeH 00J1a1aTh

Ilepeyenb nuIaHNpyeMbIX pe3yJibTATOB
00y4yeHHs MO0 TUCHUILINHE

OK-1

CriocoOHOCTBIO K
abCTPaKTHOMY MBILUICHHUIO,
aHaM3y, CHHTE3Y

3HATh:

® aKTyaJbHBIC TIPOOJEMBI  COBPEMEHHOTO
HAYyYHOIro MW TEXHHYCCKOI'O0 Pa3BUTUA,
bunocodckue nmpodIeMbl CaMOPa3BUTHS U
camopea3alid YeloBeKa B OO0JNacTH
MaTEMAaTUKN U TCXHUYCCKHUX HAYK

yMeTh:

® a0CTpPaKTHO MBICJTUT,
CUCTEeMAaTU3UpPOBaTh U
MOJTYYCHHYIO HH(HOPMAITHIO

BJIA/IeTh:

® Ha OCHOBE
MTOJIOKECHUH,

000011aTh,
aHAJIM3UPOBATh

OCBOCHHUS OCHOBHBIX
3aKOHOB M METOJIOB
MaTEeMaTHKUd  BIAJAETh CHOCOOHOCTHIO K
a0CTpakTHOMY  MBILIUICHUIO,  aHaJIH3Yy,
CUHTe3y HHhOopMaLUH

OIIK-1

CnocoOHOCTh
MaTeEMAaTHYECKHE
€CTECTBCHHOHAYYHbBIC u
WHXKCHEPHBIC  3HAHUSA  JJIA
pelIeHUs 3a7a4 CBOEH
podeccHoHaIbHON
JEATEILHOCTH

HUCIIOJIB30BAaTh

3HATh:

e anredpy, MaTeMaTHYeCKUH  aHaJu3,
Teoputo auddepeHInaIbHbIX YpaBHEHUH,
TEOPHUIO BEPOSITHOCTEH M MaTeMaTUYECKOM
CTaTUCTHKH, B 00bEME, JOCTATOYHOM JIJIsI
peleHust 3a7a4 cBoei mpoecCuoHaIbHON
JeSITeITbHOCTH

YMeTh:

® IPUMCHATh MAaTEMAaTWYCCKH  armapar,
TEOPETHUYECKHE, pacyeTHbIC U
SKCIIEPUMEHTAIbHBIC METO/IBI
WCCIICIOBAHUM, 7S PEeIIeHUs IPUKIaTHBIX
3amad, BO3HHUKAOIINUX B X0J1e
npodeccuoHanbHOM NeTENbHOCTH

® BJIa/IeTh:

MaTeMaTHYeCKUMH U

YHBIMA ~ 3HAaHUSAMU U

3¢ (hEeKTUBHOTO penieHus

€CTECTBEHHOHAY-
METOJaMH  JIJISI
npobiem,




BO3HUKAOIIUX B Tpolecce mpodeccu-
OHAJIBHOW JIEATEIIbHOCTH

4. CTpyKTYypa ¥ coep:KaHue TUCHUIIUHBI

OO6m1ast TPy10€MKOCTh JUCIUILIAHBI COCTaBIAET 16 3a4eTHBIX eNUHMUII, T.€. 576
aKaJeMU4YecKuX 4acoB (U3 HUX 288 yacoB — caMmocTosATeNIbHAs paboTa CTYJEHTOB).

Ha mepBoM Kypce B epBOM CEMeCTpE BBIACIAIOTCSA 4 3a4eTHBIC €AUHMIIBI, T.C.
144 axanemuueckux yaca (U3 HUX 94 yaca — caMOCTOsITeIbHAsE paboTa CTYJEHTOB), BO
BTOpPOM cemecTpe — 5 3aueTHbIX equnuil (180 akagemMuveckux yacos, u3 HuX 90 yacos
— caMOCTOATEeIbHAsI paboTa CTYACHTOB).

Ha BTOpOM Kypce B TpeTheM CEMEeCTPEe BBIACISIOTCS 3 3a4eTHBIC €IUHUIIBL, T.C.
108 akamemnueckux yaca (M3 HUX 54 yaca— camocTosITebHAs paboTa CTY/IEHTOB), B
4yeTBepTOM ceMecTpe — 4 3aueTHble equuuibl (144 akanemuueckux vaca, u3 Hux 90
9acoOB — CAMOCTOSITENIbHAS paboTa CTY/ICHTOB).

IlepBbIii cemecTp: jekuu — 2 yaca B Henemto (36 4acoB), MpaKTHUYECKUE
3aHATUSA — 3 4Yaca B Heenro (54 yaca), hopmMa KOHTPOJIS - SK3aMEH.

Bropoii cemectp: snekinuu — 2 yaca B Heneno (36 4yacoB), MPaKTUYECKHE
3aHATUSA — 3 yaca B Henento (54 yaca), hopma KOHTPOJIS - SK3aMEH.

Tpetnii cemectp: exiuu — 1 yac B HeAemo (18 yacoB), MpakTUYECKUE 3aHATHUS
— 2 Jaca B Hejento (36 yacoB), hopmMa KOHTPOJIS - DK3aMeEH.

YerBepThlii cemecTp: yiekuun — 1 vac B Henemo (18 yacoB), mpakTudeckue
3aHATHA — 2 Yaca B Heeno (36 yacoB), hopMa KOHTPOIIS - IK3aMeH.

CtpykTypa U cofepkaHue AUCIUIUIMHBI «Bpiciiasg MaTeMaTuka» Mo CpokKam H
BUJaM paboThl OTpaxkeHsl B [Ipunoskenun.

Conepxanue pa3ieoB TUCHHUILINHBI
IlepBbIii cemecTp

BBenenue

[IpenmeT, 3amaun W cojep)kaHUE JUCHUIUIMHBL. (OCHOBHBIC JTambl pPa3BUTHSA
nuctuIuInHbl. CTpyKTypa Kypca, €ro MeCTO U poJib B MOJATOTOBKE CIICIIMATIUCTA, CBSI3b
C IPYTUMU JUCHUILUIMHAMM.

Paznen 1. DinemMeHTHI JIMHEHHOM anareOpbl

Tema 1.1. MaTpuubl 1 onpeaeJuTeH.

ITonsitue marpuiibl. Buasl matpuil. JleiictBus Hag maTputiamu. Onepanuu Haj
MaTpullaMi U UX cBoMcTBa. OmnpenenuTenn, UX CBOMCTBA U BbluMciIeHUs. [loHsATHA
MHHOpA U aaredpanyeckoro AomnojaHeHus. Pa3nokeHue onpenenuTens o IeMeHTaM
CTPOKH WM cToJIONA. Briuncnenue onpeaeauTeneil pa3auyHoro nopsjaka.

Tema 1.2. O6paTHass maTpuuA.

O0OpaTHass MaTpulla W  aJITOPUTM €€  BBIUKUCICHHS. DJIEMEHTapHbIC
npeoOpa3zoBanuss Matpull. [lpuBegeHwe MaTpuibl K JHATOHAIBHOMY WA
TpamenueBUAHOMY BHIy. MartpuuHas Qopma 3amucCH CHCTEMBbl JIMHEHHBIX
anreOpanyecKux ypaBHeHHI. PaHr MaTpuIibl.

Tema 1.3. Pemrenue cucrem JTMHEHHBIX aJreOpanvyecKux ypaBHeHHI.



CucreMbl JIMHEWHBIX anreOpanyecKuX YypPaBHEHHM, OCHOBHBIE MOHATHUSA
peleHnss, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHne cuctem JUHENHBIX
ypaBHeHuit metosnoM Kpamepa, wmeTomom oOpaTHOM Matpullbl, MeTojgoMm [ 'aycca.
ITpoBepka mnpaBunbHOCTH pemenuii. Teopema Kponexkepa — Kanemnu. Pemenwne
MIPOU3BOJIBHBIX CHUCTEM JUHEUHBbIX ypaBHeHUN Meroaom [aycca. Peuienue
OJHOPOJHBIX CUCTEM JIMHENHBIX YPaBHEHUH.

Paspgen 2. DiieMeHTbI BEKTOPHOM aJreopbl

Tema 2.1. JluHeliHble omepanuy HaJ BEKTOpaMH, UX CBOMCTBA. JInHelHbIE
KOMOUMHAIMU BEKTOPOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOpOB. ba3uc
CUCTEMbI BEKTOpPOB. Pa3iioxkeHne BekTopa 1o 0asucy.

Tema 2.2. CkaysipHOE, BEKTOPHOE U CMEIIAHHOE NPOU3BEICHUS BEKTOPOB, HX
CBOMCTBA. Y CIIOBUSL OPTOTOHAIIBHOCTH, KOJJIMHEAPHOCTH, KOMILUIAHAPHOCTHU BEKTOPOB.

Tema 2.3. Jluneiinsie npoctpaHctBa. basuc. IlpeoOpaszoBanue MaTpullsl
JMHEMHOTO omnepaTopa Ipu nepexoje ot 0asuca k 6azucy. CoOCTBEHHbIE 3HAUEHUS U
COOCTBEHHbBIE BEKTOPBI MATPHUIIHI.

Pasznen 3. Kpusbie BTOPOro nopsiaka

Onnunc, napadoua, runep0oiia, UX cBoicTBa U ypaBHeHus. OO11ee ypaBHEHUE KPUBOH
BTOporo mopsiaka. IlpuBeneHue ypaBHEHUsS KPUBOM BTOpOro MOpsigka K
KaHOHUYECKOMY BHY.

Pa3nen 4. MareMaTH4eCKHU aHAJIN3

Tema 4.1. Yucnosas [IOCJIEIOBATEIILHOCTD. [Ipenen YHCJIOBOH
nocyieoBaTeIbHOCTH U ero cBoictBa. Dyukmus. [lpenen dynkuuu. OcHOBHbBIE
TeopeMbl O mpenenax Qynkuuu. IlepBeiii U BTOpOW 3aMeuaTenbHbIC MPEAEIbI.
CpaBHeHHEe O0€CKOHEYHO MajblX U 0ECKOHEYHO OOJBIIMX BEIUYMH. DKBUBAJICHTHbIE
OECKOHEYHO MaJjible BETUYHHBI.

Tema 4.2. HenpepbslBHOCT, (GYHKIMH B TOUYKE M Ha MPOMEXKYTKE, TOYKH
paspbiBa (GyHKIOUH, HX Kiaccupukamus. AcCUMNTOTHI Tpaduka (QYHKIUH, HX
KJIaccuuKaIys, yCJIoBHUs CyIIECTBOBAHUS, METObI HAXOKICHUS.

Tema 4.3. IlpousBognas pynkiuu. ['eomeTpuueckuii 1 MEXaHUYECKHN CMBICIT
npousBogHor. IlpaBuna auddepeHmupoBanus u GbopMyIIBl  BBIYUCIICHUS
MPOU3BOMHBIX. Tabnuila TMPOU3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX () YHKIIHMA.
Brruncienne npou3BoaHBIX (HYHKIHMA, 3aTaHHBIX PA3IMYHBIM 00Pa3oM.

Tema 4.4. Juddepennuan. IIpousBomupie u auddepeHuansl  BBICIIHX
nopsnkoB. [IpuOnmkeHHbIE BEIYUCICHUS C TTOMOIIBIO TH(depeHITHANOB.

Tema 4.5. PackpeiTe HeomnpeneneHHOCTEW pasznuuHoro tuma. IIpaBuio
Jlonutans. ®opmyna Teinmopa PasnmokeHUs: OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHI 11O
dopmyne Maknopena. [IpuOimmkeHHbIE BRIYUCIEHUS C TTOMOIIBIO (hopmynsl Teinopa.

Tema 4.6. OCHOBHBIE TEOPEMBI nuddepeHnanTbHOr0  UCYUCIICHUSI.
MOHOTOHHOCTh (DYHKITUH, IKCTpeMyMbl HeoOXommmple W JOCTaTOYHBIE YCIOBHUS
MOHOTOHHOCTH, JIOKQTBHOTO J3KCTpemyMma. MccimemoBaHue BBIMYKIOCTH Tpaduka
dbynkiuu. Touku nepernda rpaduka GyHKIHH.



Tema 4.7. O0mas cxema uccieoBaHus PYHKIMU U MOCTPOCHUS ee rpaduka.
CpolictBa (QyHKUMHA, HENpepbIBHBIX Ha oTpe3ke. Haunbonbliee M HauMeHblIee
3HauYeHUs (PYHKIIMHU HA OTPE3KE.

Bropoii cemecTp
Pazaea 5. ludpdpepeHnuabHoe ncyuciaeHne GQyHKIMNA HECKOJbKUX NepeMeHHbIX

[Ipenen u HenpepblBHOCTh. OCHOBHBIE CBOMCTBA HEMpPEPBIBHBIX (yHKLIMNA. YacTHbIE
npousBoaHbie. [lonubii  guddepenuar. [Ipou3BoHbIE CHOXKHOU (DYHKIIUU
HECKOJIbKUX TEpPEMEHHbIX. YacTHble MpOU3BOAHbIE M U PepeHlnanbl BBICIIMX
nopsaakos. Teopema IlIBapua.

IIponsBonHas no HanpasieHuto. ['paguent. KacarenbHass k kpuBoil. KacarenbpHas
IUIOCKOCTh W HOpMajib K noBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QyHKIIUU
HECKOJIbKUX NepeMeHHbIX. Heo0X0oauMble 1 I0CTaTOYHBIE YCIOBHS SKCTPEMYMA.

Pa3nen 6. UHTErpajibHOE HCUNCIICHUE

Tema 6.1. IlepBooOpasnas. HeompeneneHHbI WHTErpajll U €ro CBOMCTBA.
Tabmuma  WHTETrpajoB  OT  OCHOBHBIX  JJI€MEHTapHbIX  (yHKIuHA. Merton
HEMOCPEICTBEHHOT O UHTETPUPOBAHUSI.

MeTo1 MHTETPUPOBAHUSI C MOMOIIBIO 3aMEHbI IEPEMEHHOM, MOJIBEACHUEM T0]1 3HAK
muddepenimana. Metoq HHTETPUPOBAHUS IO YACTSIM.

WNuTerpupoBanue pamroOHANbHBIX Jpo0Oel HWHTErpUpOBAaHUE HEKOTOPHIX BHJIOB
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX (PYHKITUH.

Tema 6.2. 3amaun, mNPUBOJAIIKME K MOHATHUIO OIPEAEIECHHOTO HWHTErpaa.
OrnpeneneHHblil MHTETpaj, €ro CBOKWCTBA. YCJIOBUS MHTErpupyemMocTu. MHTErpan ¢
nepeMeHHBIM TpenesioMm uHTerpupoBanus. @opmyna HetoTona — JlelOnuna. 3amMena
NIEPEMEHHOM B ONPENEIEHHOM UHTErpajie.

[IpunoxxeHuss ONpEAENEeHHOT0 HHTErpaja B TEOMETPUM U MEXAHHUKE
(BBIYMCIICHHUE TUIONIA/ICH MIIOCKUX QUTYD, IITUHBI KPUBOM, 00HEMOB.

Tema 6.3. HecoOGcTBeHHBIE HWHTErpayibl IEPBOTO M BTOpPOro poja (1o
OECKOHEYHOMY TMPOMEXKYTKY, OT HEOTPAaHWYCHHBIX (YHKIMI HAa KOHEUHOM
MIPOMEKYTKE), UX CBOMCTRBA.

Tema 6.4. 3amaun, MNPUBOAAIIME K TOHATUSM KPATHBIX W KPUBOJIMHEHWHBIX
MHTETPAJIOB. JIBOMHOW M TPOMHOM HMHTErpajbl, UX CBOKWCTBA. BhruncieHne ABOMHBIX
MHTErpaJIOB HOBTOPHBIM UHTETPUPOBAHUEM.

Tema 6.5. OnpenenieHre KPUBOJIMHEUHBIX MHTETPAjOB MEPBOTO M BTOPOIO
poja, WX CBOMCTBA M BbluMCieHUs. OmpeneneHrue MOBEPXHOCTHBIX HMHTETPajoB, UX
CBOMCTBa, NPUMEPHI BHIYUCICHUS.

Pazgea 7. YucJioBbie 1 (PyHKUMOHAJIBHbIE PAABI

Tema 7.1. Yucnossie psasl. CxoauMocTh 1 cymma psiga. HeoOxomumoe ycioBue
cxoauMocTu. JleiicTBus ¢ psagamu. CBOMCTBA YUCTOBBIX PsIIOB. 3HAKOIOIOKUTEIbHbBIE
psansl. ['apmMonnueckunii psia. [IpusHaku cpaBHEHUS.

Metonbl uCCIIEIOBaHUA CXOAUMOCTH IIOJIOKWTENIBHBIX PSAIOB: NPHU3HAKH
HNanam6epa, Ko, nnterpanbhsiii npusHak Komu.



Tema 7.2. 3nakouepenytouuecs psiabl. [Ipusnak JleiiOnuia. AGcontoTHaAs U
YCIIOBHas CXOJAMMOCTb 3HAKONEPEMEHHBIX pAnoB. (OO00OILIEHHbIE NpPU3HAKU
Hanam6epa u Komu.

Tema 7.3. Ctenennsle psabsl U ux cBoicTBa. Teopema AbGena. HWurepBan u
paauyc cxoauMocTH. JuddepeHimpoBanie 1 UHTErPUPOBAHUE CTEIEHHBIX PSI/IOB.

Tema 7.4. Psaasl Telinopa u MakiopeHna. YciaoBue pa3iokKUMOCTH QYHKIIMH B
psan Teitnopa. Pasznoxenue HekoTopbix (QyHkuui B psa Teitnopa. Ilpumenenue
CTENIEHHBIX PSIIOB B MPUOJIMKEHHBIX BIYUCICHUSIX.

Tperuii cemecTp

Pasznen 8. O0bikHOBeHHBIE IH(pPepeHInAIBHbIC YPABHEHUS

Tema 8.1. JuddepenuunanbHbie ypaBHEHHUs MEepBOro mnopsiaka. Benenue.
3amaun, npuBojdAlMe K AU(epeHIMaTIbHBIM YpaBHEHUSIM MEPBOTrO MOPSIKa.
OcHOBHBIE TOHATHUS OOBIKHOBEHHBIX JU(PEpeHINATbHBIX YpPaBHEHUH MEPBOTO
nopsaka. ITocranoBka 3agaun Komm. Teopema cymiecTBOBaHMSI M €IMHCTBEHHOCTHU

pemeHus. OOmiee M 4YacTHOE pELICHMUS, OOl W 4YaCTHBIM HMHTETpabl.
['eomeTpuueckuii cMbICI 0011IEr0 UHTErpala.
YpaBHEeHUA c pa3ACIAIOIUMHUCS IIEPEMEHHBIMU, OJTHOPOJIHBIE

nuddepeHnranbHble YpaBHEHUS, YpaBHEHUS B MOJNHBIX U] pepeHianax.

JIuHeliHbIe 1.y. IEPBOTO MOPsJIKA U ypaBHeHUs bepHysuiu. Pelienue nuHeHbIx
YPaBHEHUN METOJIOM BapHalMU IPOU3BOJIbHON IIOCTOSIHHOW, METOJIOM ITPOU3BEICHUN
bepnynnu.

Tema 8.2. Jludpdepenunanpupie ypaBHEHHS BBICHIUX MOPAAKOB. Dopmbl
3anucu AuddepeHuaibHOro ypaBHeHus: N-ro nopsaka. OOmiee U 4acTHOE PelieHHUs.
ITocranoBka 3amaun Ko, kpaeBou 3agaun. MHTerpupoBanmue METo0M OHUKEHUS
HOps KA.

Tema 8.3. Jluneitnsie omaHopoaHbie muddepeHImaIbHble YpaBHEHUS N — TO
nopsiaka. OOmMe CBOWCTBa pelieHuH JTMHEHHBIX OJHOPOJHBIX NG epeHINATBHBIX

ypaBHEHHH N — 10 mopsaka. lloHsTue QyHIaMEHTAIBHON CHCTEMBI PEIICHHM
JUHEHHOTO OJHOPOAHOTO IU(PEepeHIINATBHOTO YpaBHEHUS N — To TMOpsaKa, ee
OCTPOEHHUE U1t YpaBHEHHI C MOCTOSIHHBIMU KodhpurmeHTamu.

XapakTepUCTUYECKOE ypaBHEHUE. Bu 4aCTHBIX PEICHHUI JIMHEWHOTO OJHOPOIHOTO
muddepeHnuaIbHOr0 YpaBHEHUS N — To MOpPsiAKa B 3aBUCUMOCTH OT BHJIa KOpHEU
XapaKTEPUCTUUECKOIO0 YPaBHEHMUS.

Jluneitaple HeoqHOPOAHBIE AU depeHInaibHbie YPaBHEHHUSI N — ro TopsIKa ¢
MOCTOSIHHBIMU KO3 dunmentamu. TeopemMa O CTPYKType OOIIEro pemeHus TaKuX
ypaBHeHHil. Meron mombopa dYacTHOTO pemieHus (METOI  HEOIpeaesIeHHbBIX
K02 (PUIMEHTOB) /TSI pa3IMYHBIX CHEIUATBLHBIX BUIOB MTPABOM YaCTH.

Jluneitaple HeOqHOPOAHBIE AN depeHITnaTbHbIe YPABHEHHUSI BTOPOTO TOPS/IKA.
Meton Bapuanuu NpOU3BOJIBHBIX TOCTOSTHHBIX.

Tema 8.4. Kpaesbie 3amaun. 3amaun Ha COOCTBEHHBIC 3HAYCHUS.

Tema 8.5. Pemenue nuddepeHIMANbHBIX ypaBHEHUH ¢ TEPEeMEHHBIMH
kod(ppunmerramu JnddepernuansHoe ypaBHeHHE Ditnepa. [I[puMeHeHre CTeTICHHBIX
PAI0B K MHTETpUPOBaHUIO U PepeHInanbHbIX YPABHEHUH.



Tema 8.6. Cucrembl OOBIKHOBEHHBIX Ju((epeHInanbHbIX YpPaBHEHUH.
OcHoBHBIE mTOHATUSA. HopManbHble CHCTEMBl JMHEHHBIX OJHOPOIAHBIX U
HEOJHOPOJHBIX TP PepeHIINAIbHBIX YpaBHEHUH. Pelienne MTuHelHbIX OJHOPOAHBIX U
HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX JU(PPEpEeHIUANbHBIX YpPaBHEHUH C
MOCTOSIHHBIMU KO3 (pUIIIEHTaMH.

YerBepThlil ceMeCTp
Pa3nen 9. Teopusi BeposiTHOCTEMH

Tema 9.1. Bpenenue. DneMeHTbl KoMOMHaTOpuku. IIpaBuna cymmbl H
npousBeeHuss komOuHatopuku. CoenuvHeHus (pa3MelleHHs, [EepPECTaHOBKH,
COUYCTaHMUS).

[Ipenmer Teopuun BepositHOcTel. Bunbl cinyyalinbix coObituil. Knaccuueckoe,
CTaTUCTHUYECKOE U TEOMETPUUECKOE OTPEEICHHS BEPOSATHOCTH MOSBICHHS COOBITHS.

Tema 9.2. Anre6pa coObiTuil. Teopembl CIOXKEHHUS BEPOATHOCTEH IS
HECOBMECTHBIX U COBMECTHBIX COOBITHH, TEOpPEMbl YMHOKEHHsI BEpPOSTHOCTEH aJis
3aBUCHUMBIX U HE3aBUCUMBIX COOBITUM. DOpMYysIbl TOJHOW BeposiTHOCTH, beiieca u
bepuynnu. JlokanbHas u MHTErpasibHas Teopemsl Jlamnaca.

Tema 9.3. Cnyuaiinpie BenuuuHbl. [loHsTHE 3akoHa pacrpeaeseHus
JTUCKPETHOW CIIy4ailHOM BEJIMYMHBI U CHOCOOBI ero omnucaHusi. OCHOBHbBIE 3aKOHBI
pacripefiesieHuss  JUCKPETHOW  CIydailHOW  BEJMYUHBI  (TUIIEPTreOMETPUUYCCKHM,
OuHOMMANBHBIN, pacnipeaenenue [lyaccona).

Tema 9.4. YucnoBble XapaKTEPUCTUKH AUCKPETHBIX CIIyYallHBIX BEITUYHH.
Maremartnueckoe OKHUJIaHUE U TUCIEPCHUs CIyYalHbIX BEJIMYUH, UX BEPOSATHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 9.5. HemnpepwiBHble ciyuailiHple BelIW4YuHBIL. VHTerpanbHas (QyHKIUS
pactipenencHus. [moTHOCTE BeposTHOCTEH. CBSA3b MEXIy MHTETpadbHON (PYHKITHEH
pacnpenesneHuss W IUIOTHOCTBIO BEPOSATHOCTEHM. MareMaTudeckoe OXUIAAHWE U
TACTICPCUST HEMTPEPBIBHOM CIIyYalHOW BEJIMYMHBI.

OCHOBHbBIE 3aKOHBI pACIpEEICHUsS HENPEPBIBHBIX CIIYYalHbIX BEJIUYHUH.
PaBHOMEpHBIN, TMOKa3aTelnbHbIM 3aKOHB. HopManbHBIM 3aKOH pacnpeeiicHus.
BeposiTHOCTH mOmamaHus HOPMAJIBHO PACHpPEACICHHOM CIy4YalHOM BEJIMYWHBI Ha
MIPOU3BOJIbHBIA KOHEUYHBIM WHTEpPBaJl, HA UHTEPBAJI, CAMMETPUYHBIA OTHOCUTEIBHO
cpenHero 3HadeHus. [IpaBuio Tpex curm.

Tema 9.6. IlpenenbHpie Teopembl Teopuu BeposTHocTed. HepaBeHCTBO
YeOrbimeBa. Teopema YeOwimeBa. Teopema bepuymnu. IlenTpanbHas mpenenbHas
Teopema.

Tema 9.7. J/[BymepHas cinydaiiHas BeTUYHHA. 3aKOH pacIipeieNieHus IByMEpPHOM
ciaydailHOM BenumuyuHbl. DyHKIMSA pacnpenencHus. BeposTHOCTp nonajgaHus B
3aJlaHHYyI0 00s1acTh. /[BymMepHas MIIOTHOCTh BEPOSITHOCTH, €€ CBOWCTBA. 3aBUCUMBIE U
HE3aBUCHMBIE CIIydaiiHble BETMUYUHBI. KOppenssurnoHHbIE MOMEHTHI.

Pazgea 10. MaremaTn4yeckasi CTATUCTHKA
Tema 10.1. OcHoBHBIC 33724l MAaTEMAaTHYECKOW CTATUCTUKU. BBIOOpOUHBIN

Metof. ['eHepanbHasi COBOKYMHOCTh M BbIOOpKA. Tumbl BIOOpOK. CTaTUCTUYECKOE
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pacnpeneneHue BbIOOpkU. [locTpoeHue smMnupHueckod (QYHKLMHM pacrpeaesieHus
BBIOOPKH, MTOJINTOHA U TUCTOTPAMMBbI OTHOCUTENIBHBIX YaCTOT.

Tema 10.2. ToueuHble OLEHKH NapaMmeTpoOB pacnpezeneHus. TpeOoBaHus K
OLICHKaM: HECMEIIEHHOCTb, COCTOSATEIbHOCTb, J((PeKTUBHOCTh. BriOopouHas
cpenHss. BeiOopoyHas M vcnpaBiieHHAs TUCIIEPCUH. YTIPOIIEHHBIE METOJIbI pacyeTa
CTaTUCTHUYECKUX XapaKTEPUCTUK BHIOOPKHU.

WNHtepBanbHble OLEHKU. JlOBEpUTENBHBIM HMHTEPBAJ U1 MAaTeMaTHYECKOIO
O’KMJIAHUS TP U3BECTHOM CPEIHEM KBaJApaTUYECKOM OTKIOHEHMHU. PacnpeneneHue
Crproenra. JloBepUTenbHbIN UHTEPBA 711 BBIOOPOYHON CpeHEN MpU HEU3BECTHOM
CpellHEM KBaJpaTUYeCKOM OTKJIOHeHuHU. Ciiydail Masioil BBIOOpKU

Tema 10.3. IlpoBepka mnpaBaonogoOusi CTaTUCTHUECKUX TUNoTe3. [loHsTus
CTaTUCTHUYECKOW TUNOTE3bl (IPOCTOM M CIIOXKHOW), HYJEBOM U KOHKYpHUpYIOLIEH
TUINOTE3bl, OIMOOK MEPBOTO U BTOPOTO PO/a, YPOBHS 3HAUYMMOCTH, CTATUCTUYECKOTO
KpMTEpHs, KPUTHYECKOM 00IacTd, O00JACTH NpPHHATHSA TUNOTe3bl. Kpurepumii 2
ITupcona. [IpoBepka runores3sl 0 HOPMAJIbHOM 3aKOHE PACTIPENCIICHHUS.

Tema 10.4. DOnemeHTH KOPPEISIMOHHOTO W PETPECCHOHHOTO aHaIM3a.
Onpenenenue napaMeTpoB JIMHEMHON CpeIHEKBAaApPaTUUECKONW PETPECCUU METOIOM
HAaMMEHBIINX KBAJIPaTOB.

5. O6pa3oBaTe/sibHbIE TEXHOJOT UM, IPUMEHsIeMble IIPH OCBOCHUHU AU CIIUTIUHBI

Meroauka npenogaBaHus AUCUUIUIMHBI «BbIciias MateMaTiKa» U peann3anus
KOMIIETECHTHOCTHOTO  MOJXOJa B W3JIOKEHHMHM U  BOCHPUATHM  Marepuala
peycCMaTpUBAIOT UCTIONB30BAHUE CIEAYIOMIMX aKTUBHBIX U MHTEPAKTUBHBIX (hopM
IPOBEACHUSI TPYIIIOBBIX, WHAUBUAYAIbHBIX, AyJIUTOPHBIX 3aHITUNA B COUYETAHUU C
BHEAYAUTOPHON pabOTON C LEeabi0 (OPMUPOBAHUS U PA3BUTHUS MPOHEeCCUOHATBHBIX
HABBIKOB O0YJarONTHUXCS:

— 3alllUTa U WHAUBUAYaITbHOE OOCYKICHHE BBIMOJHIEMBIX STAaloOB PAcueTHO-
rpaduyecKkux pador ;

- TPUBJICYEHUE JTYUIINX CTYAEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX.

— MOATOTOBKA, MPEJCTABICHUE U OOCYXKICHUE MPE3CHTAIMM HA CEMHHAPCKHUX
3aHATUSAX;

— OpraHu3alys ¥ MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUH CTYJCHTOB B (hopMe
0JIaHKOBOT'O TECTUPOBAHMUS;

— MMPOBEJICHUE UHTEPAKTUBHBIX 3aHATUH 110 MPOLIEAYPE MOATOTOBKU K HHTEPHET-
TECTUPOBAHMIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCTONB30BAaHWE HMHTEPAKTUBHBIX (OPM TEKYIIETO KOHTpolis B ¢opme
ayIUTOPHOTO Y BHEAYITUTOPHOTO UHTEPHET-TECTUPOBAHUS,

UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM D3K3aMEHE [0 MaTeMaTUKE C Y4YEeTOM
PE3YIAbTATOB BBIMOJIHEHUS] CAMOCTOSITEIBHBIX Pa0oT.

VY nenbHbIl BeC 3aHATUNA, NPOBOJMMBIX B MHTEPAKTUBHBIX (popMax, ornpeaeneH
[JIABHOM 1eJbl0  00pa3oBaTEIbHOM MIPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIEHTA
00y4JarommXCcs U COJIEP)KaHNEM TUCHIUIIINHBI «BhICTIas MatemMaTnka» U B 1EIOM 10
nucuumuinHe coctaBisieT 50 % ayauTOpHBIX 3aHSATHH. 3aHATHA  JEKIUOHHOTO
TUTa COCTAaBIAIOT 37,5 % OT oObeMa ayIUTOPHBIX 3aHATHH.



6. OueHoyHble cpeAcTBAa VI TEKYLIEro KOHTPOJIA  YCIIeBaeMOCTH,
NPOMEKYTOYHON aTTeCTAMM 10 WUTOraM OCBOCHHMSl JMCUHUIUIMHBI M Y4eOHO-
MeTOoAuYecKoe 00ecreYyeHue CaMOCTOATeJIbHOM padoThI CTYICHTOB

B npouiecce 00yueHust Ha IEPBOM U BTOPOM Kypcax UCHOJB3YIOTCS CIEAYIOIINE
OLICHOYHBIE (OPMBI CAMOCTOSTENbHOM pPabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUHBIX ATTECTALUI:

B IIEPBOM ceMecTpe
- IBe pacyeTHO-rpaduyecKkne padoThl.

PacuetrHo-rpadguueckas padora Nel o JuMHelHON U BEKTOPHOI anredpe u
aHAJIUTHYECKO reomerpuu. KpaTkoe cogepkaHue U 3Tanbl pacue€THO-
rpaduyeckoi padboThI:

Ilepswiit oman.

Pemrenne cucteM nuHeNHHBIX areOpandeckux ypaBHeHH metoaamu ["aycca,
Kpamepa u oOpaTHON MaTpHIIbL.

Bmopoii sman.

Bexropsl, nelictBus Haa BekTopamu. CKansipHOE, BEKTOPHOE, CMELIAHHOE
IIPOU3BE/ICHUS BEKTOPOB.

PacueTrHo-rpadguyeckas padora Ne2 mo MareMaTH4eCKOMY aHAJIU3Y.
KpaTkoe copep:xanue u 3Tarbl pacueTHO-rpapuuecKoil paboThI:
[Ipenen unciioBoii MoCIe0BATEILHOCTH, peaeN QyHKIUN.
HccnenoBanue pyHKIMN HA HETIPEPHIBHOCTb.

Bbruncnenue npon3BoIHBIX (YHKIUH.

Hccnenoanue GpyHKLINHU, TOCTPOSCHUE TPaPUKOB.

Bo BTOpOM cemecTpe
- TpU pacueTHO-Tpaduyeckue padoThbl.

PacueTrHo-rpaduueckas padora Ne 3 mo GpyHKUMIM HECKOJIbKHMX NepPeMeHHbIX.
Kpatkoe conepxanue pacueTHO-rpadudecKoit paboThI:

DyHKIMU HECKOJIBKUX MepeMEHHbIX. YacTHbIE pon3BoaHbIE. [Ipon3BoIHBIE OT
cnoxHBIX (GyHKIMA. [Ipor3BoaHAS IO HANIPABIEHUIO U TPAUECHT. DKCTPEMYM
(GYHKIIUU ABYX MIEPEMEHHBIX.

PacuetHo-rpaduueckas padora Ne 4 mo HHTErpajJbHOMY MCUYHCICHHUIO.
Kpatkoe conepxaHnue u 3Tarbl pacueTHO-Tpaduueckoi paboThI:

Ilepsviii oman:

Metobl HHTETPpUPOBaHUs. BbIUnCIIEHME HEONIPENEIEHHBIX HHTETPAJIOB.
Bmopou sman:

[TpunoxeHus onpeaeneHHbIX HHTErpanoB. MccienoBanue CX0IMMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

PacuetHo-rpadguueckas padora Ne 5 no psigam.
Kparkoe coneprkanue u 3Tanbl pacyeTHO-TpaPUUECKONU pabOThI:
Ilepsuviii oman:
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HccnenoBanue cXOAUMOCTH YUCIOBBIX PSIOB.
Bmopoti sman:
UccnenoBanue cXOAUMOCTH CTETICHHBIX PsAI0B. Pa3noxkeHne GyHKIMM B CTEIICHHbBIC

PAIBL

B TpeTheM cemecTpe
- 0/IHA pacyeTHO-rpaduyeckas padora.

PacueTrHo-rpaduueckas padora Ne 6 no nuppepeHunaIbHBIM YPABHEHU M.
Kpatk\oe conepxanne pacueTHO-rpaduuecKoil paboOThI:
Mertonp! pemennii qudGepeHnnaIbHbIX YPaBHCHUH pa3IMYHOTO THIIA.

B yeTrBepTOM cemecTpe
- IB€ pacuyeTHO-rpadpuveckue padoTsbl.

PacuetHo-rpadguyeckasi pa6ora Ne 7/ o Teopumn BeposiTHOCTEIA.

Kpatkoe conepxanue pacueTHo-rpaduyeckoi paboThl:

Onpenenenue BepOSITHOCTEN ClIy4alHBIX COOBITUH, 3aKOHOB pacrpeeeHus
JIUCKPETHBIX M HEMPEPHIBHBIX CIYYaMHBIX BEJIMUUH U KX YUCIIOBBIX XapaKTEPUCTHK.

PacuetrHo-rpadguueckas padora Ne 8 mo MareMaTn4ecKOM CTATHCTUHKE.
Kpatkoe conep:xanue pacueTHO-rpaduueckoil paboThl:

[TocTpoenue amnupudeckon pyHKIIMN pacnpeieieHus] BBIOOPKH, OJUTOHA U
TUCTOTPaMMbl OTHOCUTENIBHBIX YaCTOT.

Pacuyer cTaTucTHYECKUX XapaKTEPUCTHK BEIOOPKHU.

[TocTpoeHne TMHUK PETpeECCU U OTIpeiesIeHUE BBIOOPOUHOro K03 dunreHTa
KOppEJIALHUN.

OueHOUHBIE CpEACTBA TEKYIIEr0 KOHTPOJISI  YCIIEBAEMOCTH  BKIIHOYAIOT
KOHTPOJIBHBIE BOMPOCHI M 3aJ1aHKs B (hopMe OJIAHKOBOTO TECTUPOBAHHMS JJIsI KOHTPOJIS
OCBOCHUS 00YUYaIOIIMMUCS Pa3eioB JUCIUIUINHEI, mpueM PI'P.

OO6pa31pl TeCTOBBIX 3a/1aHu, 3aaaHuil PI'P, KOHTpOIBHBIX BOIIPOCOB M 3aJaHUN
JUIS. TIPOBEACHUS TEKYIIETO KOHTPOJISA, 3K3aMEHAIIMOHHBIX OWJICTOB IPUBEIICHBI B
[Tpunoxenun 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB AJIA MPOBeJAeHUSI MPOMEKYTOUHOM
aTTecTAllMU 00y4YaIOIIUXCS MO JUCHUIJIUHEe «Bpiciass MaTeMaTuKa»

6.1.1. IlepeueHb KOMIIETEHIINI C YKa3aHUEM 3TANOB UX (POPMUPOBAHHUSI B TIPOIECCE
OCBOCHHUS 00Pa30BATEIHHON MPOTPAMMBI.
B pesynbTaTte ocBoeHUs TUCTUTUTHHBI (DOPMUPYIOTCS CIICTYIOIINE KOMITETCHITHH

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJILHON IPOrPaAaMMBbI 00y4AKOIINICS
Komnerennun OJI’KEH 00,1a1aTh
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHUIO, AHAIN3Y, CHHTE3Y
OIIK-1 CMOCOOHOCTBIO HCHOJb30BATh MaTEMaTHYECKHUE €CTECTBEHHOHAyYHble W
WH)XCHEPHbIE 3HAHUS MU peIIeHus 3a7ad  CBOeH NpoQecCHOHANbHOM
JESITENIBHOCTH
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B nponecce ocBoeHust 00pa3oBaTebHONM MPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YMCJI€ UX OTJEJbHbIE KOMIOHEHTHI, POPMUPYIOTCS MOATAIHO B XOJE OCBOCHHS
00y4YaromMMHCS TUCUUILIIUH (MOAYJIEH ), IPAKTUK B COOTBETCTBUM C YUEOHBIM IJIAHOM
U KaJleHJapHbIM IparKOM y4eOHOro mpoiecca.

6.1.2. Onucanne noka3zartejeil ¥ KpUTepueB OLlCHUBAHUS KOMIIeTEHIIUIA,
(opMupyeMBbIX 10 HTOraM OCBOEHHS IMCUMILINHBI, ONMCAHUE HIKAJ

Iloka3arenem

OLICHHUBAaHUA

OLlCHUBAHUSA

KOMH@TGHHI/Iﬁ Ha Ppa3jIMYHbIX

Tamnax #Hux

(I)OpMI/IpOBaHI/ISI ABIACTCA JOCTHIKCHUC O6y‘laIOH_II/IMI/ICH IUIAHUPYCMBIX PE3YJIbTATOB
O6y‘I6HI/ISI 110 AU CHOUITIIMHC.

Kputepuun ouennBanus

IToka3zarenn
2 3 4 5
OK-1 cnoco0HOCTh K a0CTPAKTHOMY MbIILIEHUI0, AaHAJHU3Y, CHHTE3Y
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiicss aeMoH- | OOydJaroruiics
aKTyaJbHbIC JEMOHCTPUPYET TOIHOE | JEMOHCTPUPYET HETTOTHOE CTPUpPYET  JIOCTATOYHO | JEMOHCTPUPYET
HpO6_HeMBI OTCYTCTBUEC HWIN | COOTBETCTBUE 3HAHHU FHY6OKI/IG 3HAaHUA | ITOJIHOEC
COBPEMEHHOTO HEJIOCTAaTOYHOE porpaMme, KOHTPOJIUPYEMBIX COOTBETCTBHE
HAyYHOTO W | COOTBETCTBUE  3HAHWH | ONMYCKAIOTCS OIMHOKH, pas3zieloB JUCHUIUINHBI, | 3HAHUHA
TEXHUYECKOTO KOHTPOJIUPYEMBIX MIPOSIBIISICTCS oTBEYaeT Ha BCE | MporpamMme
pa3BUTHS, pa3enoB MATEMATUKU: | HEIOCTATOYHOE, BOIIPOCHI, B TOM YHCJC | JUCIUILIHNHEI,
dbumocodckme HE CIIOCOOCH MMOBEPXHOCTHOE 3HAHHE JIOTIOTHUTENbHBIE. B TO | JOormdHO M
POOIEMBI apryMEHTHPOBAHHO U TEOpUH, CYyTH MeToNoB. JINsl | ke BpeMsi NpH OTBETE | apryMEHTHPOBA
CaMOpa3BUTHUS U | TOCIENOBATENHEHO TIOJTYYEHUsI TPABUIBHOTO JIOIyCKaeT HHO OTBeYaeT Ha
caMmopealu3alyy | W3Jarath MaTepHal, OTBETa TPeOYIOTCS HECYII[ECTBCHHBIC BCE BOIPOCHL, B
YenoBeKa B | HENPABUJIBLHO OTBEYAET | YTOYHSIOMIME BOIPOCHI. MOTPEITHOCTH WIIM JIaeT | TOM YHhCIie
obnactu HAa JIOTIOTHHUTENbHBIC HEJIOCTATOYHO TIOJNHBIC | JOMOIHUTEIBHEI
MaTeMaTHKH | | BOIPOCHI WITH 3aTPY/- OTBETHI ¢, TOKa3bIBaeT
TEXHUYECKHX HSIETCSl C OTBETOM BBICOKHI
HayK YpOBEHb
TEOPETUYECKOU
MOJITOTOBKH
yMeTh: Obyuaromuiics Ob6yuaromuiics Obyuaromuiics OO0y4aromuiics
a0CTpakTHO MOKAa3bIBaCT JIEMOHCTPUPYET HEMOITHOE JIEMOHCTPUPYET JIEMOHCTPHPYET
MBICITHTb, HEIOCTATOYHOE YMEHHE | COOTBETCTBHE CIACAYIOMMX | YACTUIHOC yMeHUe
00001mAaTh, MPUMEHSITh U3BECTHBIC B | YMCHHIA: peEIllCHUE 3a/1a4, COOTBETCTBHE MPUMEHSTh
CHCTEMATU3UPOBa | YICOHOW  IUTepaType | yMEHHUE MOIb30BAThCS CIICAYIOIUX  yYMEHWH: | TEOPUIO K
Th M | METOJBI K  PEIICHHIO | BEPOSTHOCTHO- MPUMEHSATh TEOPETHYC- | PEIICHUIO
aHAITN3HUPOBAThH mpeajaraeMpiX  3aady, | CTATUCTUYCCKUMHU CKHue METOJIBI K | mpeasaraeMbIx
MOJTYYECHHYIO JIOTyCKaeT rpyOsie | MeToamu. B perenun PEIICHHUIO 3ajad. | 3anad,
HHPOPMAITUIO OMMOKH TIPU PEHICHWH | 33a]1a4 MOTYT COJEPIKATHCS YMeHHUS OCBOEHBI, HO | MPaBWJIBHO H
3amad = WA BooOIIe | rpyObie ONIHOKH, JIONYCKAIOTCSI HE3HAYH- | MOJTHO CTPOMUTH
pelieHus 3a1a4 | MPOSBISIETCS TENbHBIC OIIHOKY, | pelIeHUs
OTCYTCTBYIOT, HEJIOCTATOYHOE YMECHHUE HETOYHOCTH, MaTeMaTHYECKU
HEMPaBWJIBHO OTBEYAET | IPUMEHSThH TCOPHIO K 3aTpyAHCHUS npy | X 3ajad.
Ha JIOTIOTHUTEIbHBIC pemiennn  3amad, He | CBOOOIHO
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BOIIPOChI WJIX 3aTpPyAa-
HACTCsA C OTBETOM

PEHICHUIO MMpEaIaracMbIX
3ajay.

BIMAIOIIME Ha OOIIUHA
XOJI PEIICHUS

omnepupyer
MpUOOPETEHHBIM
U YMEHUSIMH,

MPUMEHSET UX B

CUTYyaIHIX

TOBBILIEHHOMN

CIIO’KHOCTH.
BJIAJIETh: OO0yuaromuiics He | OOyuaromuiics Biajaeer OO0yuaromurics OO6yuaromuiics
Ha OCHOBE | BajeeT  WIH B | MaTeMaTHYECKUMHU YaCTHYHO BJIAJICET | B IMTOJTHOM
OCBOEHUS COBEPIIIEHHO METO/IaMH B HETIOJIHOM METO/IaMH, HABBIKK | 0OBbeMe BIIaJiceT
OCHOBHBIX HEOCTATOYHOM CTENEHN | 00beMe, HOMyCKaroTCs OCBOGHBI, HO JIONMYCKa- | METOAaMH
MOJIOKEH U, BJIaiceT 3HAYUTENbHBIE OIHOKH, IOTCSI  HE3HAYWTEIBHBIE | PACUETOB,
3aKOHOB W | HaBBIKAMH TIPUMEHEHUS | TPOSBIISIETCS OIMOKH, HETOYHOCTH, | CBOOOIHO
METOJIOB TEOPETUIECKOT'0 HETOCTATOYHOCTH BIIAJACHUS | 3aTPYAHEHUS Py | TIPUMEHSET
MaTEeMATHKH amnmapara W pasjM4YHBIX | MATEMAaTHYECKON TEXHUKOH, | aHATUTHYECKUX MOyYEeHHBIE
BJIAJIETh MaTeMaTHYECKHX WCIIBITHIBACT 3HAYNTENbHBIE | OTEpaNnsiX, IEPEHOCE | HaBBIKK B
CIIOCOOHOCTBIO K | METOJIOB K PEIIEHHUIO | 3aTPYAHEHHS MPH YMEHHH Ha  HOBBIE, | CHTyaIHIX
abCTpaKTHOMY 3a1a4 IPUMEHEHNH HABBIKOB B HECTaHIapPTHBIE MTOBBIIIICHHON
MBIIIICHHIO, HOBBIX CHTYAIlHIX. CHUTYaIlNH. CITOXKHOCTH.
aHalN3y, CHHTE3Y
nHpOpMAITUH

OIIK-1 cnioco0HOCTH MCI0JIB30BATH MaTeMaTHYeCKHe eCTECTBEHHOHAYYHbIC M UHKEHEPHbIE 3HAHMUS IS
peleHus 3a1a4 cBoeil mpodeccuoHAIbLHOM 1eATeTIbHOCTH

3HATh: OO6yqaromuiics OO6y4aromuiics OOGyuaromuiics aeMoH- | OOyJaromuiics
anreopy, JNEMOHCTPUPYET IOJIHOE | JEMOHCTPUPYET HEMOJIHOE CTPUpPYET  JOCTATOYHO | JEMOHCTPUPYET
MaTeMaTUYECKUH | OTCYTCTBHE WIH | COOTBETCTBUE 3HAHUII riryookue 3HaHUS | [IOJHOE
aHaliM3, TEOPHUIO | HEAOCTaTOYHOE porpaMme, KOHTPOJIUPYEMBIX COOTBETCTBHE
middepeHuans | COOTBETCTBUE  3HAHMU | JOIYCKAIOTCS OLIMOKH, pa3feloB JUCLUIUIMHBL, | 3HAHUH
HBIX ypaBHEHUH, | KOHTPOIUPYEMBIX posiBIIsieTCA OTBEYAET Ha BCE | IIpOrpamMme
TEOPHIO pa3enoB MaTeMaTUKU: | HEJOCTaTOYHOE, BOIIPOCHI, B TOM 4YMCJE | AUCLUIUIMHEI,
BEPOSTHOCTEH U | He CIocoOeH [IOBEPXHOCTHOE 3HAHHE JOIOJHUTENbHBIE. B TO | JOrn4Ho 1
MaTeMaTHYECKOM | apryMEHTHPOBAaHHO U TEOpUH, CyTH MeToIoB. sl | ke BpeMsi IIpH OTBETE | apryMEHTHPOBA
CTaTUCTHUKH, B | TIOCIIEIOBATENBHO IIOJy4EHUS! IPaBHIIBHOTO JOIyCKaeT HHO OTBEYaeT Ha
obbeme, u3jaraTb MaTepuad, OTBETa TPEOYIOTCA HECYILIECTBEHHBIE BCE BOIIPOCHL, B
JOCTATOYHOM JUISl | HEMPABHJIBHO OTBEYAET | YTOYHSAIOIINE BOIPOCHI. HOTPEIIHOCTH HWJIM JAeT | TOM 4YHuCiie
pelieHus  3ajay | Ha JOIOJIHUTENIbHBIE HEIOCTATOYHO IIOJHBIE | AOTIOJHUTEIbHEI
cBOei BOIPOCHI WK 3aTPy- OTBETHI €, IOKa3bIBaET
npoQecCHOHAIBH | HSETCS C OTBETOM BBICOKHI
O IeATENbHOCTU YPOBEHb
TEOPETUYECKOI
MOJTrOTOBKH
yMeTh: Obyuaromuiics Ob6yuatomuiics Obyuaromuiics OO0y4aromuiics
MPUMEHATh [TOKa3bIBaET JEMOHCTPUPYET HETIOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET
MaTeMaTHYeCKUH | HEJOCTaTOYHOE YMEHHE | COOTBETCTBHUE CIEAYIOMINX | YaCTHYHOE yMEHHUE
anmapar, MIPUMEHSTh U3BECTHBIE B | YMEHHMIA: peIIeHHE 3a/ad, COOTBETCTBUE MPUMEHATh
TEOPETUYECKHE, yuyeOHOH  JMTepaType | yMEHHE HOIb30BaThCs CIIEAYIOIMX  yYMEHHH: | TEOPHIO K
pacuerHble U | METOOBl K PEIICHHIO | BEPOSITHOCTHO- OPUMEHATh TEOpeTHYE- | PELICHUI0
SKCIEPUMEHTANb | IpemIaraeMelx  3ajad, | CTaTUCTUYECKUMU CKHue METO/IBI K | mpeamaraeMbIx
HBIE METOJIBI | JOMyCKaer rpyOsie | MmeTogamu. B pemennn PEeLIEHNIO 3aj1ad. | 3ajad,
HCCIIeI0BaHNH, OLIMOKM TNpPH PELIeHUH | 3aAa4 MOTYT COIepKaTbCs YMeHUsT OCBOEHBI, HO | IPABMJIBHO U
UL pewieHus | 3aga4 WM BooOuIe | rpyObie ommOKH, JOIYCKAIOTCSI HE3HAYM- | MOJIHO CTPOHUTH
MPUKIIAIHBIX peleHus 3a1a4 | MpOSBISIETCS TeNbHbIC OLIMOKH, | pelIeHus
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3ajad,
BO3HUKAIOIINX B
xone
npohecCHOHAIBH
OH JIeATEILHOCTH

OTCYTCTBYIOT,
HEMpPaBUJIBHO OTBEYAET
Ha JOTIOJTHUTENbHBIE
BONPOCHl WIH 3aTpyA-
HAETCSI C OTBETOM

HEAOCTAaTOYHOC YMCHUEC
IMPUMCHSATH TCOPUIO K
PEIICHUIO MMpeaIaracMbIX
3ajay.

HETOYHOCTH,
3aTpyIHEHUS npu
pelieHun  3ajay, He

BIMAIOIIME Ha OOIIUIA
XOJI PEIICHUS

MaTeMaTHYeCKU
X 3aj1ad4.
CBoboHO
orepupyer
NpUOOPETEHHBIM
1 YMCHUSIMU,
IIPUMCHSICT UX B

CUTyalluigXx
TOBBILIEHHOMN
CITOKHOCTH.
BJIAJETh: OO0yuaromuiics He | OOyuaromuiics Biajeer OO0yuaromurics OO0yuaronuiics
MAaTEMATHUYCCKUM BJIAACCT NN B | MATEMAaTUYCCKUMHU YaCTUYHO BJIAACCT | B IIOJITHOM
13§ M | COBEPIEHHO METO/IaMH B HETIOJIHOM METO/IaMH, HaBBIKK | 0OBEeMe BIIaziceT
€CTEeCTBEHHOHAYY | HEAOCTATOYHOM CTEMeHn | 00bheMe, TOMyCKaroTCsa OCBOEHBI, HO JOMYyCKa- | METOJIaMH
HBIMU 3HAHUAMMU | BJIAACCT 3HAYUTCIBHBIC OIHI/I6KI/I, IOTCA HCE3HAYUTCIBbHBLIC | paCyC€TOB,
n METodaMH MJIA | HaBbIKaMH HNPUMCEHCHHUA | MIPOABJIACTCA OIHI/I6KI/I, HCTOYHOCTH, CBOGOI[HO
3¢ PEKTUBHOTO TEOPETUYECKOI 0 HEJOCTATOYHOCTD BIAJCHUS | 3aTPYAHEHUS IIpU | IPUMEHSET
peUICHuA armapara u pasiIndHbIX MaTeMaTHYECKOI TeXHHKOﬁ, AHAJINTUYCCKUX TMMOJIYUYCHHBIC
HpO6erM, MATEMATHUYCCKUX HUCIIBITHIBACT 3HAYUTCIIBHBIC ornepanussx, NEPEHOCE | HABBIKU B
BOZHUKAKOOIUX B [ MECTOOOB K PCEHICHHUIO | 3aTPYAHCHUA ITIPpHU yMeHI/Iﬁ Ha HOBBIC, | CUTyalUsIX
mpouecce 3a1a4 IMPUMCHCHNHN HAaBbIKOB B HECTAaHAAPTHBIC MHOBBIIIEHHOMN
HpO(i)eCCI/IOHaHI)H HOBBIX CUTYyallHAX. CUTyaluu. CJIOKHOCTH.

OU JIeATEILHOCTH

[lIkama OLOCHUBAHUA PC3YJIbTATOB HpOMe}KYTO‘{HOI‘/’I aTTeCTaliy U €€ OIMCAHHUE:

dopma NPOMEKYTOYHOM aTTECTALMH: IK3aMEH.

[IpoMeskyTouHas aTTecTalys 00yJarmuxcs B popMe IK3aMeHa MPOBOAUTCS TTO
pe3yJibTaTaM BBITIOJHEHHUS BCEX BUOB YUeOHOM pabOThI, TPEAYyCMOTPEHHBIX YUeOHBIM
IUIAHOM M0 JAaHHOW IUCLUMILUIMHE, MPU 3TOM YYMTHIBAIOTCS PE3YyJbTaThl TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTpa. OIEHKAa CTENEeHW JTOCTUKEHUS
00y4YaroIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0yUEHHUS MO TUCHUILIUHE MPOBOAUTCS
pPEenoAaBaTeIeM, BEAYIIUM 3aHIATUS IO TUCIHUIUIMHE METOJOM SKCIEPTHON OLIEHKHU.
Ilo uroraM mNpOMEKYTOYHON aTrTecTaMyd O JUCLUUIUIMHE BBICTABIISIETCS OLICHKA
COTIUYHOY, «XOPOIIO», «yTOBIETBOPUTEIBHOY» WM «HEYIOBIETBOPUTEIBHOY.

I xaJja oneHUBaHUA

Onucanue

OTJINYHO

HaBbIKaMH,

MMPpUMCHSCT

Hux

BrinosiHeHbI Bce BUABI y4eOHOI padoThl, NpeIyCMOTPeHHbIEe
paboueii nporpammoii. CTyJeHT IEMOHCTPUPYET COOTBETCTBUE
3HaHWM, YMEHUH, HAaBBIKOB TIOKa3aTellsiM, NPUBEICHHBIM B
TabNIUIaX, ONMEPUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
B CUTyallUsIX MOBBIIIEHHOU
cnoxHocTu. [Ipy 3TOM MOTYT OBITH IOTYIIEHBI HE3HAYUTETIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS MpPH TMEPEeHOCe 3HAHWU U
YMEHUI Ha HOBbIE, HECTAHIAPTHBIE 3a4aUH.
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Xopouo

Brimonnens Bce oOsi3aTe/ibHbIE YCJIOBUSI MOATOTOBKH
CTY€HTA K NMPOMEKYTOYHON aTTeCTAMHU, IPETYCMOTPEHHbBIE
IpOrpamMMon JHUCLUILINHEL. Crynenr JEMOHCTPUPYET
COOTBETCTBME 3HAHWH, YMEHUW, HABBIKOB II0KAa3aTellsIM,
NPHUBEJCHHBIM B Ta0NMUIAX, OMNEPHPYET NPUOOPETCHHBIMU
3HAaHUSIMHU, YMEHUSIMH, HaBbIKaMHu. B TO ke Bpems mpu OTBETE
JIOITYCKAET HECYUIECTBEHHBIE MOTPEIIHOCTH, 33/1a4d PEIIAeT C
HEJ0YCTaMHM, HE BIHSIFOIIMMHA Ha OOIIUN X0 PEIICHHUS.

Y 10BIETBOPUTEIBHO

BoinosnHeHsl Bce  o0si3aTeslbHbIEe YCJOBHUSI MOATOTOBKH
CTY/IeHTA K MPOMeKYTOYHOM aTTecTAlMH, IPEIYCMOTPEHHBIE
MpOrpaMMoNl  JAMCLMILIUHBIL. CryneHT  JI€MOHCTpUpYET
COOTBETCTBME 3HAHWH, YMEHHWW, HAaBBIKOB IIOKAa3aTelsIM,
MPUBEACHHBIM B Ta0IuIaX, ONEpUPYET NPHOOPETEHHBIMU
3HaHMUSIMHM, YMEHUSMHU, HaBbIKaMu. Ho moxa3piBaeT HeriyOokue
3HaHMS, TPU OTBETE HE [OIMyCKaeT TIpyObIX OIIMOOK WIH
MIPOTUBOPEUNH, OAHAKO B OPMYIMPOBAHUU OTBETA OTCYTCTBYET
JIOJIKHAs! CBSI3b MEXK/Y aHAJIM30M, apryMEHTallMel U BbIBOJAMH,
B pELIEHUM 3aJad MOTYT cojAepKaTbcs TIpyOble omunoOku. s
MOJIy4€HHUsl TPaBUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIINE
BOIIPOCHI.

HeynosnerBopurenbHO

He BrmomHens! 00s13aTeILHLIE yYcioBusd MOATrOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTeCTAlHH, IPEyCMOTPEHHBIE
nporpamMmMor aucuuiuiiebl, WJIM CTyneHT [OeMOHCTpHUpYeT
HEMOJIHO€  COOTBETCTBUME  3HAHWUM, YMEHHMH,  HAaBBIKOB
MPUBEACHHBIM B  TabmuIax T[OKa3aTelsM, JOMyCKaroTCs
3HAYUTENbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHHIA,
YMEHHM, HaBBIKOB MO PSAAY MOKa3aTelel, CTYJEHT HCIbITHIBAET
3HAYUTENbHbIC 3aTPYIHEHUS MPU OMEPUPOBAHUU 3HAHUSMHU U
YMEHUSIMH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

Boinonnensl Bce BUIBI y4eOHON pabOThl, MPEIyCMOTpPEHHBIE
yueOHbIM MaHOM. CTyHeHT JeMOHCTPUPYET COOTBETCTBUE
3HaHWM, YMEHHUI, HaBBIKOB IIOKa3aTellsiM, NPUBEICHHBIM B
TabIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOoKue 3HaHUS, MPU OTBETE HE
JIOMYCKaeT TIpyObIX OMIMOOK WM MPOTHUBOPEUHIA, OJHAKO B
(hopMynUpOBaHUHM OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTalMell U BBIBOJAMH, B DEIICHHH 33134
MOTYT coAepXkarbcsi rpyoble omubku. Jlng mnoxydeHus
IPaBUJILHOTO OTBETA TPEOYIOTCA YTOUYHSIONINE BOIIPOCHI.

DoHAbI OLEHOYHBIX CPEACTB MpeACTaBJeHbl B NPUWJIOKEHUH 2 K padoueit

nmporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecriedeHHe TUCHMIIIMHBI

a) OCHOBHAaA JiUTEpaTypa:
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1. 3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymkapp
E.A. Kypc mMareMatuku il TEXHUYECKHUX BBICHIMX Y4€OHBIX 3aBeleHUU. M.:
MI'ny, 2012.

2. MunocueB B.b., Mapteinenko A.U., Jlsaxosckuit B.A., 3yoxoB B.I'. Kypc
BBICIIIEN MaTeMaTHKH: YueOHoe nocooue. Yacte 1. M.: MI'TI1Y, 2007; Hacts 2.M.:
MI'MY, 2007. Yacte 3. M.: MI'I1VY, 2011.

0) 10MOJIHUTEJILHAS JIUTEepaTypa:

1. IMuckynoB H. C. uddepenunanbHoe 1 UHTETpaIbHOE UCUUCIEHUS JIJISl BTY30B.
B 2-x tomax. M.: Hurerpan - [Ipecc, 2009.

2. UnterpanpHoe wucuucieHne (QYHKIUHA OJHOW M HECKOJbKUX TMEePEMEHHBIX.
Teopust mosisi: METOAWYECKHE yKa3aHUsT M BapUaHTHl PacYETHO-TPaPUUECKUX
pa6ot // bonynos M. A., boponuna C.U., [TokazeeB B.B., Teym Bb.JI., Tkauenko
O.N..M.: MI'TY «MAMM», 2009.

3. Kypc nexumii mo nuHeitHOW anreOpe U aHaJTUTHYECKON TeoMeTpuu: ydyeOHOe
noco6ue. // Kynpssues b.1O., Maram B.U., Tlokazees B.B., Uepkecosa I'.B.. M.:
MI'TY «<MAMM», 2009.

4, Matematuueckuit ananms. Teopus npenenoB u quddepeHmanibHoe HCUUCIICHHE
OCHOBHBIC TTOJIOKCHHSI TEOPUH, METOJUYECKUE YKa3aHUsI U BaPUAHThI PACUETHO-
rpaduueckux pador // bomynoB M.A., bopomuna C.M., KoporkoBa H.H.,
Trkauenko O.U. M.: MI'TY «MAMN», 2009.

5. Marsm B.U. Psanel. Teopust u BapuaHThl pacdyeTHO-rpaduueckux padbor. M.:
MI'TY «MAMM», 2009.

6. 'mypman B.E. PykoBoACTBO K pelieHHIO 3a7ad MO TEOPUHM BEPOATHOCTEH H
MareMaThuyeckoii cratuctuke. M.: Briciias mkosa, 2006.

7. Koran E.A. OObikHOBeHHbIE Tu((epeHnnanbuble YpaBHEHHS U ONEPAIMOHHOE
UcUHclieHne. Y4eOHoe mocoOue Mo JuciuIuuHe «MaremaTtukay sl CTyIeHTOB
Bcex cnennanbHocTeil. M. 2006.

8. Koran E.A. YueGHoe mocobue mo kypcy «Teopuss GyHKIHH KOMILICKCHOM
NEPEMEHHOW W  ONEpPAalMOHHOE  MUCYUCIEHUE» 11  CTYAEHTOB  BCEX
CHEUUATIBHOCTEN 1 HAaNlpaBJIEHUS MTOATOTOBKHU JUIUIOMUPOBAHHBIX CIIELIUATIMCTOB
1 0aKaJIaBpOB OYHOTO U 0YHO-3a09HOT0 otaesieHnii. M. 2011.

9. Koran E.A. DneMeHTHI T€OpUH BEPOSITHOCTEH M MAaTeMaTUYECKOW CTATUCTHUKH.
YyeObnoe mocobue 1o gucnuiuinHe «Marematuka» g CTY/ACHTOB,

00ydJaromuxcs IO CHEIUATLHOCTH «ABTOMOOHWJIE- M TPAKTOPOCTPOCHHE. M.
2007.

B) MPpOrpaMMHoOe o0ecrneyeHrne H MHTEPHET-PecypChl:

[IporpamMmmHoOe obOecriedeHre HE TPETYCMOTPEHO.

NHTepHeT-pecypchl  BKIHOYAIOT  y4eOHO-METOAWYECKHE  MaTepuajabl B
AJICKTPOHHOM BHJIE, IIPeJACTaBlICHHbIC Ha caiite mospolytech.ru B pasnmene: «lleHTp
MaTematudeckoro oopazoBanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 3aJJaHUW MO AUCIUILIMHE MPEACTABICHBI HAa CaWTax:
http://i-exam.ru, http:// fepo.ru.

16


http://i-exam.ru/

[lone3nple  ydyeOHO-METOAMYECKHE W WH(OPMAIMOHHBIE  MaTepUAIIbI
IIPEICTABJICHbl Ha canTax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUIIUHbI

MarepualibHO — TexHUYecKkas 0aza yHUBEpCUTETa O0ecCreyrMBaeT MPOBEJIEHUE BCEX
BUJIOB  3aHATUN, NPEIYCMOTPEHHBIX Yy4YE€OHBIM IJJAHOM M  COOTBETCTBYET
JNEUCTBYIOILUM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Jlist mpoBeieHUs] y4eOHBIX 3aHATHI UCTIONb3YIOTCS

- JICKLUMOHHBIE ayAUTOPUU U ayJIUTOPUU JUISI IPOBEACHUS MPAKTUYECKUX 3aHATUH, B
TOM YHCIIE, OCHAIEHHbIE MYJIBTUMEAUNHBIM OOOpYAOBaHUEM i MPOBEJCHUS
ayJIMTOPHBIX 3aHATUHN (IPOEKTOP, HOYTOYK, MUKPO(DOH U T.1.);

- s paboThl CO CNEUMATM3UPOBAHHBIM NPOrPaMMHBIM 00ECTIEUEHHEM BO BpeMs
UHTEPAKTUBHBIX IPAKTUYECKUX 3aHATUM HUMEIOTCS KOMIBIOTEpPHBIE KJIACCBI
YHUBEPCUTETA.

9. MeToanuyecKkue peKOMEHIALMH 1JIsl CAMOCTOATEIbHOI PadoThI CTYICHTOB
Pa3zznesn: 3jieMeHTHI JIMHEHHOH aJIredpol

Matpuusbl u onpenenauteau. [Ipexae Bcero, CTyICHT T0HKEH MOHATh, YTO
MaTpHIla — 3TO TabiuIa yucen (MpudeM 3Ta TadauIa MOKET UMETh OJIMHAKOBOE
YHCJIO CTPOK U CTOJIOIOB, @ MOKET OBITh U MPSIMOYT'OJILHOM), a ONIPEIETUTENb- 3TO
YHCJIO, 3aMMChIBAEMOE B BUJIE KBAIPATHOM TaOIMIIbI, TO €CTh ONPEICTUTENH
CYILIECTBYIOT TOJIBKO Yy KBaJPAaTHBIX MaTPHLI.

Cnenyer o00patuTh oco0oe BHMMAaHHE Ha  OMNEpPAlUI0  YMHOXEHUS
OPSAMOYTOJIbHBIX MAaTpPULl M TMOHATh, KAaKUM [OJYy4aeTcs MOPSAOK MaTpHIbl —
npousBeaeHus. OCOOCHHOCTh MaTpUIl TaKKe€ COCTOMT B TOM, YTO MPOU3BEICHUE
MaTpHIl HE NEPECTAaHOBOYHO, TO €CTh AB = BA.CiemyeT o0s3aTelbHO yOEIUTHCS B
3TOM, PEIINB COOTBETCTBYIOIINE 3aaUH.

BaxxapIM sBisieTcs TOHATHE oOpaTHOM wMatpuilkl. Hamo 3HaTh yciaoBue
CYIIECTBOBAHUS OOpAaTHOM MaTpUIlbl W airoputMm ee mnocTpoeHus. I[locrme ee
BBIUMCIICHUS 11€J1IeCO00pa3HO JIeNaTh MPOBEPKY MPABMILHOCTU PEIICHUS, BBHIMOJIHUB
OIepario yMHOKEHUST A~ A=E (0JoKHA ITOJYYUTHCS €IUHUIHAS MaTpHUIa)

[Ipu wu3ydyeHuu omnpenenuTeneid HaAO0 YETKO YCBOUTHh MOHATHS MHUHOPA,
anredpandecKoro JOMOJHEHHSI, 3HaTh MHOTOUMCIICHHBIC CBOMCTBA omnpenenuTens. J{is
OCBOCHHUS TEXHUKH BBIYHCICHHS  OMpEAeNuTeNeil  1enecoo0pa3Ho, BBIOpaB
MIPOU3BOJIbHBIN OMPEIEIIUTEINb BbIIIE TPETHETO MOPSAIKA, PACKPBITh €T0 Pa3TUYHBIMU
croco0amMu, TPUMEHSS Pa3IoKeHHe M 1O CTpokaM ©u To cronbmam. OOpatute
BHHMAaHUE, KaKue CTPOKH (CTONOIbI) MPEeANOUTUTENIbHEE BHIOUPATH JJIsI PACKPBITUS
OMpENeNUTeNsA, YTOOBl yNPOCTUTH ero BbruuciacHue. OcobeHHO 3h(PEeKTUBHO
BBIYUCJICHUE OMpeAeauTeNieil ¢ MOMOIIbI0 JJIEMEHTAapHBIX MPeoOpa30BaHMUIA,
MPUBOSIIIUX €r0 K TPEYTOJIbHOMY BHUY.

[Ipy u3ydyeHuu pemieHUH CUCTEM JMHEHWHBIX alreOpanvyecKux YypaBHEHUU
(CJIAY) oOpatuTe BHHUMaHHE, MPEXKAE BCEro, Ha IMOHATHE PEIICHUS CUCTEMbI U
YCJIOBUS CYIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOUIIEHUS MEX]y PaHTOM
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MaTpULbl, PAHTOM PACHIMPEHHONM MAaTPULbl CUCTEMBI M YHUCIOM HEU3BECTHBIX H
ypaBHeHHil. OOparuTe BHMMaHHME Ha YyCJIOBHsS npumeHeHusi ¢opmyn Kpamepa u
Merona oOpaTHOM Matrpulpl. BHuMarenbHO pa3z0eputre MNpUMEpPHl pELIEHUs
MIPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHUM metogom [aycca
(BBeeHue 0a3UCHBIX U CBOOOHBIX IEPEMEHHBIX).

Pa3zes: JieMeHThI BEKTOPHOM aJredpbl

[Ipy u3ydyeHun AaHHOW TeMbl OOpaTUTE BHUMAHHWE HA JIMHEWHBIE ONEpaluyd HaJ
BEKTOpaMH, Ha IIOHATUS JIMHEHHOW HE3aBUCUMOCTH U JIMHEWHOW 3aBUCHMOCTHU
BEKTOpPOB, Ha (yHIaMEHTaJbHOE TMOHATHE Oa3uca BEKTOPHOIO MPOCTpaHCTBa (U
OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3oKeHHe BEKTopa Mo 0a3ucy.

3HaTh OMNpEIEIECHNE, FeOMETPUUYECKUE CBOMICTBA CKAJSIPHOTO, BEKTOPHOTO U
CMEIaHHOTO MPOU3BE/ICHUS BEKTOPOB, (DOPMYJIbI 1JIsl UX BBIYUCICHUS B BEKTOPHOU U
B KoopauHatHOM Qopme. OOs3aTeNbHO 3HATh U YMETb MPOBEPATH YCIOBUS
OPTOrOHAJIBHOCTH, KOJJIMHEAPHOCTU U KOMILIAHAPHOCTH BEKTOPOB.

Pa3nen: 3j1eMeHTHI MAaTeMATHYECKOI0 aHaJIu3a

[Ipu w3ydyenun auddepeHUaANbHOIO0  UCUUCIEHUS  (PYHKIMH  OJHOM
nepeMeHHoW oOpaTUTe BHUMAHUE Ha MOHATHE Mpejaesia GYHKIUUA B TOUKE U METOJbI
ero BeluncieHus. [Ipenen — 0qHO U3 OCHOBHBIX MOHATUA MAaTEMAaTUYECKOTO aHaIU3a.
[Ipu BeIUMCIEHUU TpenenoB (YHKUMKA HAJO0, MPEXKIE BCEro, BBIICHUTH XapakTep

0 o " o
HEOIIPEICTIEHHOCTU (6 —,0-00,00-0,1" |, YTOOBI OBJIAIETh TEXHUKOU pEIIeHUS 3a/1a4
o0

Ha BBIYHMCIIEHHE TPENEOB, HaI0 3HATh JBa 3aMeYaTelIbHbIX TMpejesa, TaOJIuily
HKBUBAJICHTHBIX OECKOHEYHO MallblX, MpaBwio Jlomurans, pas3idyHble TPHEMbI
PacCKpBITUS HEONPENENIEHHOCTe B 3aBUCHUMOCTH OT BHUJa (YHKUUU U PELIUTH
JI0OCTaTOYHO OOJIBIIOE KOJUYECTBO 3a/1a4.

[Tpu u3yueHnn TeM, MOCBSIICHHBIX MPOU3BOAHON U quddepeHtnany GyHKInH,
HAJ0 OCMBICIUTh MX T'€OMETPUYECKUU CMBICH, TMOHUMATh pa3Indue MEXIy HUMHU
(muddepennman - 3TO IJIaBHAs JIMHEHHAs 4YacTh mpupamieHus GyHKOuH). TBepao
3HaTh (Kak Tabiumy ymHOXEHHs) (opMynsl auddepeHIUpoOBaHUS OCHOBHBIX
aJeMEHTapHbIX (GYHKIUKA ©u mpaBuwia auddepeHnupoBadus (Bce, KOHEYHO, HO
0Cc00eHHO MpaBuiio MU PepeHIPOBAHUS CIOKHON (YHKIIUN).

OOpatuTe BHUMaHUE TakKe Ha 0ocoOeHHocTH nuddepeHImpoBanus QyHKIIHA,
3aJlaHHBIX B HESBHOW (opme, MapaMeTPUUECKH, Ha TMPHUEM JIOTapu(PMUIECKOTo
b depeHnrpoBaHus.

Crnenyer 4eTKO 3HATh U YMETh MPUMEHSITh aJITCOPUTM UCCIEeIOBaHUS QYHKIIHHA U
MOCTPOCHUST TpadUKOB: OMpEJCICHHEe TOYEK pa3pbiBa (M HX KIacCU(]PHUKAIHUIO),
aCUMITOT Tpaduka (BEpTUKAIbHOM, HAKJIOHHOM, TOPU30HTAILHON), HEOOXOJUMBIE U
JIOCTaTOYHBIE YCJIOBHS MOHOTOHHOCTH (YHKIIMH, CYIIIECTBOBAHUS JIOKAJILHOTO
AKCTPEMyMa, MPOMEKYTKOB BBIITYKIIOCTH ¥ BOTHYTOCTH (DYHKIIMH U TOYCK TIepernoa.

Pazgen: nudepeHuuabHoe HCHHUCIeHHE (PYHKIMH HECKOJbKUX NEPeMEeHHbIX
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[Ipu n3yyeHnn AaHHOTO pazaesa 0OpaTuTe BHUMAHUE HA TO, YTO (PYHKILMS IBYX
MEPEMEHHBIX MMEET HAarJIAJHbII T€OMETPUYECKUH CMBICI — 3TO IMOBEPXHOCTH B
TPEXMEPHOM MPOCTPAHCTBE

Hano ocMbICIUTh MOHATHUS YaCTHBIX MPOU3BOJHBIX U MOJHOTO AUddepeHnnana
1 OCOOEHHOCTb MX BBIYMCIICHHS, OBJAJETh TEXHUKOW BBIYUCICHUS MPOU3BOJIHBIX OT
CIIOXHOW (PYHKIMU HECKOJIbKUX MepeMeHHbIX. Crneayer oOpaTtuTh BHUMaHUE Ha TO,
qyTO AN QYHKUMH Z = Z(X,y) CMEIIAHHbIE YacCTHbIE MPOU3BOJHBIE BTOPOTO MOPSIKA
o’z oz
X0y Oyox
b depeHunpoBaHys HE UMEET 3HAUCHHUS.

Jist QyHKUMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHsS (YHKLIHH B
POM3BOJIbHOM HaNpaBJICHUHM XapaKTEpPHU3yeTCsl MPOU3BOJHOM IO HAMpaBICHHUIO, a
HauOOJbIIasl CKOPOCTh H3MEHEHUs (QYHKIMM OyJeT B HalpaBlI€HUU BEKTOpa
rpaguenta. Cneagyer oOpaTUTh B 3TOM TeM€ BHHUMAaHHME Ha HEOOXOAMMOE U
JOCTaTOYHOE YCJOBMS CYLIECTBOBAHUS KCTpeMyMa (PYHKIIMM HECKOJIbBKUX
EPEMEHHBIX.

paBHBl MEXIy COOOI: (reopema IlIBapua), TO ecTb MOPSAIOK

Pa3nen: HHTETPAJTBbHOC HCIHUCICHHE

B wuHTErpasibHOM HCUYUCIEHHM peIaeTcs 3ajada, oOpaTHOM TOW, KoTopas
paccmaTpuBasiach B AU(PGEpEeHIIMaTbHOM HCUUCICHUU  HEOOXOIUMO HaWTH aJid
nanHou pynkumu f(X) Takyro GyHKUHIO, MPOU3BOAHAS OT KOTOPOM Oblia Obl paBHA
3ajaHHON. MHTerpupoBanue QyHKIUN — TOCTATOYHO CIIOKHBIM pa3aesl MaTeMaTUKH,
OBJIQJIETh KOTOPBIM MOYKHO TOJIBKO, €CIIM CTYIEHT «BO3bMET» JJOCTATOUHO OOJIBIIOE
KOJIMYECTBO UHTErPAJIOB PA3HOI'O TUIIA.

Hano TBepo 3HaTh TaOJIMIly MHTETPajoB OT OCHOBHBIX 3JE€MEHTAPHBIX
(yHKIMIA, OCHOBHbIE METO/bl MHTEIpPUPOBAHUSA (3aMeHa MEPEMEHHOMN, MOJIBEJCHHUE
noj 3HaK auddepeHnnana, UHTETPUPOBAHUE IO YACTSIM, IPUEMBbI BEIUUCIICHUS HH-
MHTETPAJIOB OT PAllMOHAIIBHBIX JIpo0eH, OT pa3HOro THUIlA TPUTOHOMETPUUYECKUX

byHKIHI).
Hamo ocMBICIUTE €TMHCTBO TIOX0a K IIOCTPOCHHIO OTIPECIICHHBIX, KPATHBIX,
KPUBOJMHEHHBIX, IMOBEPXHOCTHBIX HHTETPajiOB — IIOCTPOCHHE HEKOTOPOU

WHTETPAJIbHON CYMMBI U IPEAECIBbHBIN MIEPEXO.

3HaTh TEOMETPUYECKUW CMBICI M OCHOBHYIO (opmMyly BBIYUCICHHS
OTIPEJICIICHHBIX MHTErpasioB — ¢opmyny Heiotona — JleiiOHuIla, reoMeTprudecKue u
dusznueckre MPUIIOKEHHS OMPECTCHHBIX U KPATHBIX MHTETPAJIOB, YMETh HAXOAUTh
TIOMIAAbh TUIOCKON (UTYpHI, JIMHY KPUBOW, 00beM U TUIOMIAJb IMOBEPXHOCTHU Tell
BpAILICHUS.

Pa3zges: uncjioBbie M PyHKIUOHAJIbHBIE PAABI

[Ipn n3ydyeHnn 1aHHOM TEMBI, IPEKIAE BCETO, HAIO0 OCMBICIUTH OHSATHE CYMMBI
OECKOHEYHOTO psija KakK mpejena mocae0BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxomumo cHavanma HAy4dUThCS KIACCH(PUIIUPOBATH PSABI 1O THIIAM:
YHCIIOBBIC TIOJIOKHUTEIIbHBIC, 3HAKOTIEPEMEHHBIC, (PYHKIIMOHAIBHBIE, CTCIICHHBIC,
TpuroHoMetpudeckue psasl Oypee.  M3yduTh TEOPETUUECKHUE CBEICHUS: TEOPEMBI
CpaBHEHHUsI, HEOOXOAUMBIE U JOCTATOYHBIE MPU3HAKKA CXOJAMUMOCTH. 3HATh U yMETh
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IIPUMEHATH JOCTATOYHBIE MPU3HAKU CXOJUMOCTH MOJIOKUTENBHBIX PALOB: MPU3HAKU
HanamOepa, Komm, narerpansubiil npusHak Komm.

J1st 3HaKOUepEeAYIOIUXCS PAI0B OOpaTUTh BHUMAHUE HA MOHATHUS a0COMIOTHOM
U YCJIOBHOM CXOAUMOCTU. 3HaTh npuszHak JleiiOHua u 000O0IIeHHbIE MPU3HAKU
Hanam6epa u Komu.

JUist cTeneHHBIX PSAIOB 3HATH Teopemy AOelns, onpeeNeHre WHTepBaja U
paanyca CXOJIMMOCTH, OOpaTHUThb BHUMAaHHE Ha TO, 4YTO TpeOyeTcs HCClel0OBaHuE
MOBEACHUS Psiia B TPAaHUYHBIX TOYKAaX MHTEpBajia cXoauMocTu. O0s3aTenbHO 3HATH
Pa3NoKEeHNUs OCHOBHBIX 3J€MEHTapHbIX (QyHKUMHA B panbl Teinopa u MakinopeHa u
yCJIOBHE Pa3I0KUMOCTH GyHKIIMU B psia Teinopa.

Pa3jnesn: 00bIkHOBeHHbIE U depeHIHATbHbIC YPABHEHUS

N3yuenne muddepeHnnanbHbIX ypaBHCHUH MMeEeT Ba)KHEHIee 3HAYCHHUE B

MaTeMaTHYeCKON TMOJrOTOBKE HMHXKEHEpa. OOBsicHSIETCST ATO  TE€M, 4YTO
nuddepeHManbHble  YpaBHEHUSI TPEACTABISIIOT COOOM MaTeMaTHYeCKUe MOJICNIH
CaMbIX pa3HOOOpa3HBIX MPOIIECCOB W SIBJICHUHM, TaK KaK WX PEIICHUS IMO3BOJISIOT
OmUCcaTh DJBOJIOLMIO HM3Yy4aeMOro TMpOIecca, XapakTep MPOUCXOJIAINIUX C
MaTepHAIbHON CHCTEMOW N3MEHECHUM B 3aBUCMOCTH OT TICPBOHAYATTLHOTO COCTOSTHUS
CUCTEMBI.
OTiMuuTeIbHOE CBOMCTBO NU(GEPCHITMAIBHBIX YPAaBHEHUH COCTOUT B TOM, YTO NPH
WX UHTETPUPOBAHUU OOBIYHO TIOJIY4aeTCsd OECUMCICHHOE MHOXKECTBO pereHui. Jliis
YpaBHEHHs MEPBOTO MOPSAKA 3TO MHOXECTBO OIKCHIBAETCA OJIHOM MPOU3BOJIBHOU
nocTosiHHON. YTOOBI BBIIEIUTH M3 OECKOHEUHOTO MHOKECTBA PEUICHUH TO, KOTOPOE
ONMKCHIBAET KMEHHO JaHHBIM TMpolecc, HEOoOXOIMMO 3a/aTh IOMOJHUTEIHHYIO
uHpOpMaIIMIO, HalpuMep, 3HAaTh  HAdallbHOE COCTOSHHME TIpolecca. Takoe
JIOTIOTHUTENIBHOE YCIIOBUE HA3BIBAETCA HA4YaJIbHBIM YCIOBHEM.

3amaya uHTErpupoBanus IUPEPEeHIINATBHOTO YpaBHEHUS MEPBOTO MOPSIKA
COBMECTHO C HAQYAJIBHBIM YCJIOBHEM Ha3bIBACTCS HaAyaJbHOW 3aJayel WM 3aJadeit
Komm.

Jns nuddepeHmanbHbIX  YpaBHEHUN MEPBOrO TMOPSAKA CIEAYyeT pa3iuvaTh
oO11ee, yacTHOE U 0c000€ pPEIIeHus, a TaK)Ke OOITHI, YACTHBIN U 0COOBIN MHTETPAJIHI.

[Ipy wHTErpupoBaHWM YpaBHEHUW IEPBOrO MOPAJIKA HAIAO TPEKIE BCETO
OTIPEJICIUTD TUII YPABHEHUS, a 3aT€M YK€ MPUMEHUTH TOT WJIM MHOW METOJI PEIICHHUS.
Hano o6s13aTensHO OCBOUTH MPOIEAYyPYy MPUBEACHUS YpaBHEHUS MEPBOTO MOPSAKA K
YpaBHEHUIO C pa3/eJICHHBIMH TEPEMEHHBIMU, TaK KaK MMEHHO TaKH€ YpaBHEHUS
MO>KHO HEMOCPEICTBEHHO UHTETPUPOBATD.

Hns nuddepeHnmaibHbIX ypaBHEHHH N — TO MOpsAKa 005S3aTeNbHO 3HATH
MOCTaHOBKH 3a/1aun Ko, kpaeBoii 3a/1auu, 3a/1a4i Ha COOCTBEHHBIC 3HAUCHHS.

B teme, nocBsmeHHON TUHEWHBIM MU PepeHInanbHbBIM ypaBHEHUSIM N — TO
MopsA/IKa, HANO 3HATH TEOPEMBl O CTPYKTYype OOIIEero pemeHus OMHOPOIHBIX U
HEOJHOPOJHBIX YpPaBHCHHH, TaK KaK OHHW YKa3bIBAIOT IYTh IMOCTPOCHHS OOIIEro
pemernsi. OOpaTuTh BHUMAHWE Ha TO, YTO PEIICHWE JWHEWHBIX OJHOPOIHBIX
muddepeHnuaIbHBIX YpaBHEHUN N — ro MOPSAIKA C MOCTOSHHBIMU K03 duiineHTaMu
He TpeOyeT HMHTErpUPOBAaHMS, a CBOJUTCA K YKHCTO anredpanyeckoi mpodiemMe
HAXO0XJCHUSI KOPHEW COOTBETCTBYIOIIETO XapaKTEPHCTHUECKOro ypaBHeHHs. Hamo
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3HaThb BHUJ YACTHBIX PELICHUN JMHEHWHBIX OJHOPOAHBIX JU(depeHInaTbHbIX
YpaBHEHUI N —To0 MopsiKa C HOCTOSHHBIMU KO3((UIIMEHTaMU B 3aBUCUMOCTHU OT BHJ1a
KOpHEH XapaKTepUCTUYECKOTO YPABHEHHS.

Hano 4yerko ysCHUTH anropuTM IOCTPOCHMUS YACTHBIX PELICHHUM JIMHEWHBIX
HEOJHOPOJHBIX Au(depeHunaIbHbIX ypaBHEHUH  MeToaoM moadopa (MeToaoM
HeomnpeAeIeHHbIX KO PUIIMEeHTOB), 00paTUB BHUMaHKE Ha TO, YTO B 3TOM CJIy4ae BU]
YaCTHBIX PEIIEHUHA HEOJHOPOJHOTO YPAaBHEHHUS COOTBETCTBYET IIO CTPYKTYpeE
3aJJaHHOM MPABOW YACTH.

Pa3zaes: Teopusi BepossiTHOCTEH

JIns ycmemHoro OBIIaJICHUs MaTepuajoM JaHHOTO paszaena HeoOXoaumo,
NpEXKIE BCETO, YETKO YCBOMTH OCHOBHBIE TOHSTUS TEOPUU BEPOSITHOCTEH, OUYCHB
IIMPOKO UCIIOIb3YEMbIC B PA3TMYHBIX MPUIOKEHUSIX: TTOHATHE CTYYalHOTO COOBITUS
U €r0 BEPOSITHOCTH, CYMMBI U IIPOU3BENICHUS COOBITUI, TOHITHUS CITyYaitHOM BEIMUUHBI
Y 3aKOHA €€ pachpeieseHUsl, MaTEMaTHYECKOrO OKHUAaHUS U AUCIIEPCUU CIIyYalHOU
BEJINYUHBI.

Hano noHsTh, 4TO BEPOSITHOCTh — 3TO YUCIOBAsl MEpa CTEIEHU BO3MOXHOCTH
MOSIBJICHUS CIIY4allHOTO COOBITHS. 3HaTh KJIACCUYECKOE, CTAaTUCTUYECKOE U
r€OMETPUUECKOE OIpPE/ICICHUs BEPOSTHOCTH, CBS3b W pa3IU4YUMe MEXKIYy HUMHU.
HecmoTpss Ha BHEIIHIOW MPOCTOTY KIACCHUYECKOH (OPMYJIBI  ONpe/eeHus
BEPOSITHOCTU CIydartHOro coOwiTHst A: P(A)=m/n, HENMOCPEICTBEHHBIN MOACYET
guclia N BCeBO3MOXKHBIX MCXOJIOB UCTIBITAHUSA U M - YUCa OJIAaroNpHUsSTHBIX UCXO/I0B
TpeOyeT npuMmeHeHus: GopMmya KOMOMHATOpUKH. [Ipyu 3TOM B KaKI0M KOHKPETHOU
3a7a4e HaJAO0 NPOAHAJIM3UPOBATh, KAKOW THUIl COCAWHEHUN BO3HMKAET, KOTJa W3
HEKOTOPOT0 MHOYKECTBA 3JIEMEHTOB M3BJIEKAETCA JIPYyro€ MOAMHOXKECTBO (3TO MOTYT
OBITH pa3MeIlIeHHs], TIEPECTAHOBKHU UM codeTanus ). [Ipu BeIUMCIEHUN BEpOSTHOCTEHN
CJIOHBIX COOBITUN HAZ0 YMETh MPEACTaBUTh UX B BUAE CyMMbl WU MPOU3BEIACHUS
(M CyMMBI TPOM3BEJCHHI) MPOCTHIX COOBITUI M MPUMEHUTH COOTBETCTBYIOIINE
OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.

Hano wyerko pasnuuate TUNBI CIyd4allHBIX BEJIWYMH — JUCKPETHBIE U
HENPEphIBHBIE M 3HATh OCHOBHBIE 3aKOHBI MX pacmhpenencHusi (OMHOMHAIBbHBIN,
[Tyaccona, runepreoMeTpuueckuii, 0COOCHHO, HOPMaJIbHBIN 3aKOH pacrpeieIeHUs ).

JIns onmcaHusl 3aKOHOB PACIpPENICIICHUSI HENPEPBIBHBIX CIIYYalHBIX BEJIWYMH
MPUMEHSIOT WHTETPATbHYI0 (QYHKIIMIO pacTpeeiCHus] BEPOSTHOCTEH CIydailHON
BeJIMUMHBl F(X)u 1uiotHocTh BepositHocTer f(X). Hamo ycBouTs omnpeneneHws,
BEPOSITHOCTHBIN CMBICIT U CBOWCTBA 3TUX (YHKIIUN, CBSI3b MEKy HUMH M PacueTHBIC
(bOpMyIIBI I UX OTIPEICIICHHUS.

Hano 3mate ompeneneHue, pacueTHbie (OPMYIIBI U BEPOSTHOCTHBIA CMBICIT
OCHOBHBIX YHUCJIOBBIX XapaKTEPUCTUK CIYyYallHOM BEIMYMHBI — MAaTEMAaTHYECKOTO
OXXKHMJIAaHUS (CpEeIHero 3HAauYeHWs])) U JUCHepcud (XapakTepUCTUKU pa3zdpoca
BO3MOKHBIX 3HAYCHUS CIIyYalHOW BEJIMUUHBI OTHOCUTEIBHO CPEIHETO 3HAUCHUS ).

Pa3znen: maremMmaTudyeckasi CTATUCTHKA

21



IIpy n3ydyenun MmaTeMaTU4ECKOM CTATUCTUKU HAJIO IIOHATH, YTO OHA TECHENIIIUM
0o0pa3oM cBsi3aHa C TEOpUEH BEPOSITHOCTEHN, N OOJIBIIMHCTBO €€ BBIBOJIOB 0a3upyercs
Ha IpeeNbHbIX TEOPEMAX TEOPUU BEPOSITHOCTEM.

Bce xapakTepucTHKHM, HM3y4yaeMble B Kypc€ MaTe€MaTUYECKOM CTAaTHUCTHUKH,
ABJISIFOTCS CTATUCTUYECKUMHU aHAJIOTAMH COOTBETCTBYIOIIUX XapaKTEPUCTHK,
paccMaTpUBAEMBbIX B TEOPUHU BEPOATHOCTEH, MOTYyUEHHBIMA HA OCHOBE OTPAaHUYEHHOTO
Yyclia ONBITHBIX JaHHBIX. CleqoBaTeNbHO, €CJHM, HalpUMEp, MAaTeMaTHYeCKOe
OKUJAHUE U JUCIIEPCUs CIy4YaliHON BEJIWYHHBI, U3y4aeMble B TEOPUU BEPOSATHOCTEM,
ABJIAIOTCS XapaKTEPHbIMU HECTyYalHBIMU YUCIIAMU, TO UX CTATUCTUYECKUE aHaJIOTH —
BBIOOpOYHAsl CpelHsAs W BBHIOOpOYHAs (WJIM MCHpPABIICHHAsA) IUCIIEPCUS SIBISIOTCS
CIIy4ailHBIMHM BEJITMYMHAMM, 3aBUCSIIUMH OT O0OBEMA U THUIA BEIOOPKHU U Pa3IMYHBIMU
JUTSL pa3HbIX BBIOOPOK.

Hano oGsi3aTenbHO 3HaTh U YMETh BBIYUCIISTh TOUEUHBIE OLIEHKH HEU3BECTHBIX
napamMeTpoB pACHpEeNeeHHs] CIy4allHOM BENIMYMHBI - BBIOOPOYHYIO CPEIHIOI U
BbIOOPOUYHYIO (MJIM MCHPABIEHHYIO) AUCHEPCHUIO, TaK Kak Jr0as cTaTUCTHYecKas
00paboTKa CBOJUTCS, MPEXKIE BCETO, K HAX0XKICHUIO IMEHHO 3TUX XapaKTEPUCTHK.

Cnenyer oOpaTuTh BHHMaHHE€ Ha TO, YTO OTH OLEHKH SBISIOTCA
NPUOIMKEHHBIMH, OCOOCHHO ISl BBIOOPOK Majoro o0beMa, W JJIsi CYXKIEHHUS O
TOYHOCTH M HAJIEKHOCTU ATHX OLICHOK HAJI0 YMETh MPUMEHATh UHTEPBAIbHBIE OIICHKU
¥ 3HaTh METOJIUKY IMOCTPOCHHUS TOBEPUTEIbHBIX HHTEPBAJIOB.

Cnengyer Takke OOpaTUTh BHHMAaHHME Ha TOCTAHOBKY M pEIIECHUE 3aJauu
IOPOBEPKU TMPaBAONON00MS CTATUCTUYECKUX THIOTE3 U TNPUMEHEHHE KPUTEPUEB
corjacusi, KOJMYECTBEHHO OIMCHIBAIOIIMX  CTENEHb  PAaCXOXKICHUS  MEXIY
TEOPETUYECKUM U SMIIMPUYECKUM PACTIPEACICHUSIMMU.

OTmeTuM B 3aKIIOYEHHE, YTO YCIEHNIHOE W3yYEHHE JIUCLHUIIINHBI
«MatemaTHkay, IpuoOpeTeHHnEe HEOOXOIUMBIX KOMIETEHUUN, YMEHUH U HaBBIKOB
BIQJICHUSI MaTEMaTUYECKUM  aIllapaToM TpeOyeT OT CTYIEHTOB OOJBIION
camocCTosITeTbHON paboTsl. OOpaTUTE BHUMAaHKE, YTO KOJUYECTBO YaCOB, OTBOAUMBIX
Ha CaMOCTOSITEJIbHYIO pa0OTy B COOTBETCTBUM C yYEOHBIM IUIAHOM, PABHO WM, Kak
IpaBUiIO, OOJIbILIE YACOB, OTBOJUMBIX HA BCE BUJIbI AyAUTOPHBIX 3aHATUH.

10. MeToanuyeckue peKOMeHIAIUY JJIs PenoaaBaTesi

[Ipexxnme Bcero, cieayeT oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, 4YTO
MPAaKTUYECKW BECh H3Y4YaeMbli MMM MaTepuai SBIAETCS JJisl HUX HOBBIM, HE
M3YyYaBIIMMCSl B TIporpamMme cpeaHei mkoibl. OmHAaKo OH He TpedyeT Kakou-mudo
CHEIUANBHON (JOTIOJTHUTENBHOW) TMOATOTOBKM W BIIOJHE MOXET OBITh YCIIEIIHO
M3Yy4eH, €CIId CTyICHTHl OYyIyT TMOCemaTh 3aHATHSA, CBOEBPEMEHHO BBIMOJIHATH
JOMalIHUE 3aJaHus U MOJb30BaThCS (IIPU HEOOXOJMMOCTH) CHUCTEMOW IUIAaHOBBIX
KOHCYJIbTAllU B TEUYEHUE KAXKIOro ceMecrtpa. Boueamume B Kypc MaTeMaTHKH
pa3zenbl  SBIAIOTCA KJIACCUYECKHMMH, B TO K€ BpeMsS OHHU MPAKTUYECKU
OPUEHTHPOBAHBI, TAK KaK UMEIOT IIMPOKOE PACIPOCTPAHEHUE JIJISl PEIICHUSI PA3HOIO
poJa 3aja4 BHYTpHU caMOil MaTEMaTUKHU U MPUKIIAIHBIX 3a/1ad. IX ocBOeHHE MOMOXKET
CTYyIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO M SICHO CTPOUTh YCTHYIO U
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MMCbMEHHYIO PEUb, YCTEIIHO MPUMEHATh HAKOIUICHHBIC 3HAHUS B MPOGECCUOHATIBHOM
NEATENBbHOCTH.

Heo6xoaumMo ¢ caMoro Havana 3aHsITUNA peKOMEH0BATh CTY/IEHTaM OCHOBHYIO
U JONOJIHUTEIBHYIO JINTEPATYpy, 4 B KOHILIE CEMECTPA JaThb CHUCOK BOIIPOCOB JIS
MOJATOTOBKH K 9K3aMEHY.

Ha mnepBoM 3aHsATMM 1O JIUCHMIUIMHE 0053aTENbHO MNPOMH(DOPMUPOBATH
CTYJICHTOB O BHJI€ U (DOpME MPOMEKYTOUHOU aTTECTAIlMU 10 AUCIUIUIMHE, CPOKax &
MIPOBEJICHUS, YCIOBUAX JIOMYCKa K MPOMEXKYTOYHOM aTTeCTalluu, IPUMEHIEMBIX BUIaX
MIPOMEKYTOUYHOT'O KOHTPOJIS.

CoobOpakeHus: U peKOMEHIallUU, IPUBEJICHHBIC B 11. 9 paboyeit mporpaMMBbl IS
CTYJICHTOB, JOJKHBI OBITh YETKO C(OPMYJIHUPOBAHBI W HW3JIOKEHBI HMEHHO
IpernoiaBaTesieM Ha JIEKIUAX, MPAKTUYSCKUX 3aHSATUSIX U KOHCYJIbTAIHUIX.

N3noxkeHne  TEOPETHMYECKOTO  MaTepuana  JOJDKHO  CONPOBOXKAATHCS
WUTFOCTPATUBHBIMU TIPUMEpaMU, TIIATEIbHO OTOOPAHHBIMH IperojaBareiieM Tak,
YTOOBI TEXHUYECKUE TPYTHOCTU U BBIKJIAJAKUA TIPU PEIICHUU 3a/1aud HE OTBJICKATU OT
IJIaBHOTO: OCMBICJICHUS WJIEM U CYTH NPUMEHsSEMbIX MeToj0B. Crieayer Bceraa
yYKa3bIBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATUSX
ypaBHEHHI 1 POpMYIL.

[IpakTryeckue 3aHATUS JOJKHBI OBITh OPraHU30BaHBI MPETO/IABATEIIEM TaKUM
o0pa3omM, 4TOOBI OCTaBajIOCh BpeMs Ha TMEPUOJUYECKOE BBIMIOJHEHHE CTyACHTaMU
HEOOJIBIIION CaMOCTOSITEIFHON pPaboOThl B ayJUTOPHH ISl TPOBEPKH YCBOCHUS
U3JI0KEHHOTO MaTepHuara.

[IpenogaBarenb, BEOyIIMA MPAKTHUYECKUE 3aHATUA, AOJKEH COIJIAacOBBIBATH
y4eOHO — TEMaTUYECKUH TJIaH 3aHSATUN C JIEKTOPOM, UCIOJIb30BaTh €UHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBaremnto ciaeayeT 100MBATHCA CUCTEMATUYECKON HEPEPHIBHON PabOTHI
CTYJICHTOB B TEUCHHE CEMEeCTpa, HEOOXOIUMO BBIABIATH CUIBHBIX CTYICHTOB U
NpUBJIEKaTh UX K HAyYHOM paboTe, K y4acTHIO B pPa3HOro poja OJMMIIHAIAX U
KOHKYpcax.

CTyneHT [OJDKEH OllyllaTh 3auHTEPECOBAHHOCTh  MpENojaBaTessl B
JTOCTI)KEHUH KOHEYHOTO pE3ysbTaTa: B MPUOOPETECHUH OOYYArOIIMMUCS MPOYHBIX
3HaHUW, YMEGHHI M BJIAJ€HUS HAKOIUICHHOW WHQOpMamuein njis pemieHus 3aaad B
npoeccCHoHaNbHOM AESITEIEHOCTH.
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[Iporpamma coctaBieHa B coOOTBETCTBUM ¢ DenepaibHbIM T'OCYAAPCTBEHHBIM
o0Opa3oBaTeIbHbIM CTaHJAPTOM BBICHIETO 00pa30BaHUS 110 HANPABIEHUIO MOATOTOBKU
cnenuanuctoB 18.05.01 «XuMuyeckast TEXHOJIOT Ul SHEPrOHA-CHIIIEHHBIX MaTEPHAIIOB
u uznenuit». OOpazoBarenbHas nporpamma (mpopuib) «ABTOMATH3UPOBAHHOE
MIPOU3BOJICTBO XUMUYECKUX MPEITPUITHIN.

IIporpammy coctaBuil:
JI01I., K.(b-M.H. /E.A.Koran/

[Iporpamma yTBepikaeHa Ha 3aceqaHuu LleHTpa MaTeMaTHUecKOro oOpa3oBaHUs
« 26 » aBrycra 2018 r., mportokon Ne 1

[Tporpamma coryiacoBaHa ¢ pyKOBOJMTEIEM 00pa30BaTeILHOMN MPOrpaMMbI
«ABTOMAaTU3UPOBAHHOE TIPOM3BOJICTBO XUMUYECKHX MIPEITPHUITHII
| H.C. Tpytues /

« » 2018 r.
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CprKTypa U CodepiKaHue TUCHUIIJINHBI «BpIcIIass MAaTEMATHKA)»

HanpaBnenue noaroToBku
18.05.01 «Xumuueckasi TEXHOJIOTHs IHEPTrOHACHIIIEHHBIX MATEPUATOB M U3/1eJTHii»

O06pazoBarenbHas nporpamma (Ipoguib)
«ABTOMATH3HPOBAHHOE NPOM3BOCTBO XUMHYECKUX NMPeINPUATHII»

(Cnenmanurer)
Ounast popma 00yueHus

Buasbi yueOHoli padoTsl, DopmbI
= - S| BKIIOYAT CAMOCTOATENbLHYIO Buabl camocTosiTe 1bHOM padoThI aTTecTa
2 5 S paboTy CTY/IEHTOB, CrynenroB
Pasznen S = S 0T 197071
= z PYA0€MKOCTh B Yacax
nin ©|F9 CP | KC
J | I/C | Jlao C P K.P. | K.II. | PI'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznea 1. DiaeMeHTHI JJUHEHHOMI
ajnreopol
Mampuysi, deticmaust HA0 Mampuyamu.
11 Onpedenumenu, ux ceolcmea u 1 1 2 2 8 +
gviuucieHue. Mampuunas 3anucey cucmemsl
JIUHEUHBIX YPAGHEHULL.
Buioaua 3adanuii PI'P Ne 1 no nauneitnoi
anzedpe u AHATUMUYECKOU 2e0MeMPUU.
Pewenus cucmem nunetinvlx ypagueHutl no 6
npasuny Kpamepa. Obpamnas mampuya u
12 |ee eviuucnenue  Pewenue — cucmemol 1 2 2 4
JIUHEUHBIX YPABHEeHUll MemooomM 0OpamHoll
Mampuybvl




1.3

Pewenue cucmemvr nuneiinvix ypasnenui
memodom Taycca. Pane  mampuyur.
Teopema Kponekepa-Kanennu.

14

Memoo ['aycca 6 npou3eonbHbix cucmemax
aneebpaudeckux ypasnenuu OOHOpPOOHbIE
cucmembvl TUHEUHbIX YPABHEHUT

1.5

Paznen 2. DiaeMeHTBI  BeKTOPHOI
anredpbl. Cransproe npoussedeHue u e2o
ceoticmea. Bexmopunoe u cmewanHoe
npousgedeHue, Ux 2eoMempuyeckull CMoicI.
Yenosus KOMTUHeapHOCmU, opmoeo-
HALHOCMU U KOMIJIAHAPHOCMU 8EKIMOPOB.
Buoioaua 3aoanuii PI'P Ne 2 no 6ekmopHoii
anzeope

1.6

Pasznuunvie  ypaeuenus npamou  u
nrockocmu.  Buiuucnenue  paccmosinuil
MeHcoy MOUKOU U NpAMOU, MOUKOU U
NJIOCKOCMbIO, MeHCOY CKPeUUBAIOUSUMIUCS
npamvimu.  Beiuucnenue  yenoe  meowcoy
npAMbIMU,  NPAMOU U NIOCKOCMbIO,
NJIOCKOCHAMU.

1.7

Pa3znea 3. KpuBble BTOPOro nopsiika
Kpuevie 2-20 nopsioka. Snnunc, cunepbona,
napabona, ypagHeHus u c80UCMaa.

Obwee ypaeueHue Kpugou  6mMoOpoco
onpsoka. Ilpusedenue ypaenenus Kpueou
8MOP0O20 NOPAOKA K KAHOHUYECKOM) 8UOY

1.8

Ilpeocmasnenue 0 BeKMOPHBIX U
e6KIU008bIX npocmpancmeax. Mampuya
nepexooa om 00H020 0Oasuca K Opy2oMy.
Opmonopmuposannwlii basuc.

Jlunevinvie onepamopwi. CobcmeeHmbvie
8eKmMOpbl U coOCmBeHHble  3HAYeHUs
JIUHENIHO020 onepamopa.
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CamocrositesibHast padora Ne 1 B
ayiMTOpHuH

1.9

Pa3nen 4. MaremaTunuyecKuii aHajmns.
MHOKecTBO AJEHCTBUTEIBLHBIX YHCEI.
Ywucaopas IIOCJIEIOBATCIBHOCTb.
Brrunciienue npenena 4uciIOBOM MOCIEN0-
BaTEJILHOCTH.

Boytaua 3amanmii PITP. Ne 2 1o
MATEeMATHYECKOMY aHAJIM3Y.

1.10

[Ipenen ¢yukuu. CpoiicTBa (QyHKIIUH,
MMEIOIIMX KOHEUHbINM npenen. llepswiii u
BTOpPOH 3aMeydaTeIbHble IPEIEIIbI.
Brruncnenue npenenoB GyHKIMMA.

10

1.11

CpaBHeHHE OECKOHEYHO MAJIBIX BEIIMYUH.
Tabnuiia  SKBUBAJEHTHBIX OECKOHEYHO
MaJIbIX BEJTUYHH. HenpepsBHOCTH
byHKINA. CaolicTBa HETPEPBIBHBIX
dbyaknwmii. Kimaccudukanms Touek pa3phisa.

11

1.12

[IpowusBoaHas. ['eomeTpuyeckmit u
bu3unYecKui CMBICIT MIPOMU3BOIHOM.
OcHoBHBIE  mpaBuia U dbopmyIbl
BBIYHCIICHUS IPON3BOIHOM.

12

1.13

[IpousBomHass ClIOXKHOW ©  OOpaTHOM
byHKIMKA, (QYHKIUH, 3aJaHHOW HESIBHO W
napamMeTpU4ecKH, norapudmuueckoe
muddepeHupoBaHue.

13

1.14

Huddepenuupyemocts,  nuddepeHnuan.
IIpousBoanbie U 1uddepeHIanbl BEICIIUX
HOPSIKOB. OcHoOBHBIE TEOPEMBbI
mddepeHnanbHOTO VCYHCIICHUSL.
[Ipasuiio Jlonurans.

14

1.15

Q®opmynna Teisopa U ee IPUIOKEHUS.
Ocrtarounslii uneH Qopmynsl Teitnopa.

15
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Paznoxenne OCHOBHBIX 9JICMCHTApPHBIX
¢bynkuuit mo gopmyne Teitnopa.

1.16

OkctpemyM ¢yHKIuH. HeoOxoammbie u
JIocTatouHble ycnoBus. HamOosmbiiee u
HaMEHbIlee 3Ha4YeHUs (yHKIUU Ha
OoTpe3ke. BBIMyKIIOCTH ¥ BOTHYTOCTh
rpaduka Gynkun. Touka nepernoa..

16

1.17

OOmas cxema wuccnenoBaHus QyHKIUN U
MOCTpOEHHE IpapUKOB

CamocrosiTesibHast padora Ne 2 B
ayiuTOpuu

17

1.18

O0630pHas JTEeKIUs

18

2.18

0630pHOe npakmuueckoe 3anamue

18

(Dopma ammecmauuu

19-
21

Bcero uacoB nmo aucuuIInae
B NIEPBOM ceMecTpe

36 54

54

PI'P

camM

pao.

Bropoii cemecTp

2.1

Pa3znen 5. Anddepennuannnoe
HcyHucjieHue  (PYHKUMHA  HECKOJbKHX
nepemMeHHbIX. [Ipenen u HenmpepbIBHOCTD.
YacTtHbple  OpPOW3BOJHBIE W TOJHBIA
muddepenima. Breruucienue
MIPOU3BOJIHOM CIOKHOU (PYHKIIUU

Boinaua 3aganmii PI'P Ne 3 no pynkuusam
HECKOJIbKHUX NepeMeHHbIX

2.2

YacTtHble Tpou3BoHbIC U AU depeHInaib
BbICIIMX TopsiakoB. Teopema IlBapua.
[IpousBoHas no HanpaBieHuUO. ['paaneHT.
Kacarenbnass k kpuBoi. KacarenbHas
MJIOCKOCTh M1 HOPMaJib K MOBEPXHOCTH.
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2.3

HesBHo 3amanHble QyHKOMM W HX

g depeHIInpoBaHueE. KBanparuunsie
dopmbel. DkctpemyMm. HeoOxomumbie u
JOCTATOYHbIC YCIOBHSI IKCTpEMyMa

(bYHKIII/II/I HCECKOJIbKMNX NCPEMCHHBIX.
CamocrositesibHast pabdora Ne 3 B
ayIMTOPUHU

24

Pa3nen 6. UnTerpajibHoe HCHUCIEHHE

[TepBooOpa3Hasi. Heonpenenenusrit
HMHTETpaJl U ero cpoicra. MHTerpanel or
OCHOBHBIX  DJIEMEHTApHBIX  (PYHKIHH.
O6mee  mpenacraBiaeHWE O  METOJAX
WHTETPUPOBAHUs. 3aMEHa IEPEMEHHON U
MHTErpUpOBaHUE o 4acTIM B
HEOTPEeIeIEHHOM UHTErpase.
WnuTerpupoBanrne  IpoOHO-paliMOHAIbHON

byHKINHA.

Bolnaua 3agaumii  PI'P Ne 4 1o
HHTErpajbHOMY MCYMCJIEHUIO

2.5

WnTerpupoBanne  TPUTOHOMETPUUECKUX
(GyHKIMM, MHTErpUPOBAHHE HEKOTOPBIX
UPPalMOHATILHOCTEH.

2.6

3amaun, MPUBOJAIIME K  TOHATHIO
ONPENICJICHHOTO  HMHTerpana. Y CJIOBHS
uHterpupyemoctu.  CBoiicTBa  ompene-
JeHHoro  uHrerpasa.  CyniecTBOBaHHE
MepBOOOPa3HON HENPEPHIBHOW (YHKIUU.
®opmyna Herotona-JleitOnuna. 3amena
MePEMEHHON M MHTETPUPOBAHHUE T10 YACTAM
B OIPECIICHHOM HHTErpaJle.

2.7

HecobcTBeHHBIC UHTETPaJIbl 1o
0ECKOHEUHOMY MIPOMEKYTKY, oT
HEOTPaHWYEHHBIX (YHKIHHA Ha KOHEYHOM
IPOMEXKYTKE.
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2.8

['eomeTrpuueckue u buznueckue
IIPWIOKEHUS OIPEAEICHHOIO HHTErpasa.
3ajaun Ha reoMeTpUYecKue U (pU3ndYecKue
MIPUJIOKEHUSI OTIPEICIIEHHOTO HHTErpajia
CamocrosiTesibHass padora Ne 4 B
ayJIUTOPHUH

2.9

Paspen 7. YucaoBbie 1
(pyskumnonanbHbIe psiabl. Ynucaossle
psanel. CXOIUMOCTh M CyMMa psifia.
Heobxoumoe ycnoBue cX0AUMOCTH.
HccnenoBanue CX0IMMOCTH PSJIOB €
MOJIOKUTETbHBIMU WieHamMu. [Ipu3naku
Hanam6epa u Komu. MHTerpanbHblii
MIPU3HAK CXOJUMOCTH 3HAKOIIOJIOXKUTEIb-
HBIX YHCIIOBBIX PSJIOB

Bbi1aua 3aganus Ne S no psjgam

2.10

JIBoiiHBIE HMHTErpajibl M HX CBOWMCTBA.
Boruncnenue B JeKapTOBBIX U MOJSPHBIX
KOOpJIMHATaXx.

10

211

[IpuBenenve ABOMHOrO HMHTErpaja K
MMOBTOPHOMY, BBIYHCIICHHE IUIOIIAeH |
00bEMOB, MOMEHTOB HHEPITUU U KOOPJIUHAT
IIEHTpa TSDKECTU. BBIUMCICHUE KpaTHBIX
WHTETPAJIOB B MOJISPHBIX KOOPIUHATAX

11

2.12

3HakonepeMeHHbIN psn. AOcomoTHas U
YCIIOBHAsI CXOJAMMOCTb 3HAKOIEPEMEHHBIX
pSIIOB. [Ipuznak JleliOHnLa TS
3HAKOYEPEYIOIINXCS PSAJIOB.

12

2.13

TpoitHble UHTErpaJIbl U UX CBOMCTBA.
I'eomeTpuueckue u MEXaHU4ECKUe
MIPUJIOKEHUS TPOMHOIO MHTErpaa.

13

2.14

KpHBOJIHHCﬁHBIC HHTCrpajibl IMEPBOTO H
BTOpPOI0 THIIA U HX CBOMCTBA. YCIIOBHE
HC3aBUCUMOCTH KpHBOJ’IHH@fIHOFO

14
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UHTErpaja OT IMyTH HUHTErPUPOBAHUSL.
Popmyina ['puna
@OyHKIHMOHATIbHbIE PAIBL Ob6nacTb
cxoauMOCTH. DYHKIIMOHAJIbHBIE CBOMCTBA
2.15 | cymmbr psima. Cremennbie psinasl. Pammyc 15 2 4 5
cxoaumMocTu. DyHKIIMOHAJIbHBIE CBOKCTBA
CYMMBI CTETIEHHOTO psJa.
WnTerpuposanue u nuddepeHnrpoBanue
cTeneHHbIX psanoB. Panx Teinopa. Ycnosus
paznoxxumoctu ¢yHKIMM B psia Teitnopa.
216 Paznoxenne ¢ynkuuii B pan Teitnopa. 16 5 5
[IpumeHeHne  CTENeHHBIX  pSAIOB B 5 +
MPUOIMKEHHBIX BBIYUCICHUSX.
CamocrositesibHass  padora Ne S5 B
ayuTOpuu
517 [ToBepxHOCTHBIE HHTErpajibl 1epBoro u 17 2 4 5
BTOPOT'O THIIA, UX CBOMCTBA U BHIYMCIICHUE.
O0630pHas TEKIUS 18 2 5
218 OO030pHBIE MPAKTUYECKHE 3aHATUS IO 18 2
MHTETpalaM U IO PSAAM.
®opma aTTecTanun 12%_ 9
3
Bcero yacos no qucuunInHe 36 54 90 3 cam
BO BTOPOM ceMecTpe PI'P pao.
Tpetuii cemecTp
Pa3nen 8. OObIKHOBEHHBIC
au¢pdepeHuaIbLHbIC YPABHEHUSA
3.1 | OcHoBHBIE  TOHATHS  OOBIKHOBEHHBIX 1 2 4 6 +

middepeHInanbHbIX  ypaBHeHMH  (1.y.)
nepsoro nopsaka. 3agadya Komm, teopema
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CYIIECTBOBaHUSI M €IMHCTBEHHOCTU €€
peuieHus. Perenue 1.y. nepBoro nopsijaka ¢
pazzieJICHHBIMU u pa3 e IOIIUMHUCS
MePEMEHHBIMHU, OJHOPOJIHBIX YPaBHEHUN U
MIPUBOAIINXCA K HUM

Boiiaua 3aganmnii PI'P_Ne 6 no 0.y.

3.2

VYpaBHEHUsI B IOJNHBIX AUQPQepeHnanax,
JIMHEWHBIE J1.y. IIEPBOT0 MOPAJIKA U
ypaBHeHus bepryin Meron Bapuanuu
MPOU3BOJIBHOM TOCTOSTHHOW, METO/T
Ipon3BeIeHn bepHyim.

3.3

Juddepenunanbable YpaBHEHHSI BBICIIHUX
MOPSIIKOB. OcHoBHbIE MOHSITHUS.
ITocranoBka 3amaum  Komm, KpaeBoi
3a/1aui. VYpaBHeHuUs, JIOTTyCKAalOIIHe
WHTETPUPOBAHUE METOJOM  TOHMKEHUS
nopsiaKa

3.4

JluHeitHple OAHOpPOAHBIE J.y. N —TO
nopsiaka. OOmmMe CBOWCTBA PEIICHHIA.
Teopema 0 cTpykType OOIIEro perieHus
JUHEHHBIX OJHOPOAHBIX J.y. N -TO
nopsiika. [loctpoenue ¢yHmamMeHTanbHOMN
CHUCTEMbl pEIICHWH MJi1 YpaBHEHHH C
MTOCTOSTHHBIMH kodpurmenTamu.
XapaKTepucTUUYEeCKOe ypaBHEHUE

3.5

Penienune nmuHEHHBIX HEOTHOPOIHBIX 1.Y. N-
ro MOPsIIKa c MMOCTOSITHHBIMU
ko3 durmeHTaMu. Merton noabopa
YaCTHOI'O  PEMICHUSA U1 Pa3IMYHBIX
CICIMAIbHBIX BUJOB MPaBoil yactu. Mero
BapHUaIH MPOU3BOJILHBIX TOCTOSHHBIX

3.6

KpaeBLIe 3aga4u. 321,[[21‘121 Ha COOCTBEHHBIC
3HA4YCHUA

11
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3.7

Pewrenne YpaBHEHHUS
WuTerpupoBanue Qg QepeHnInaTbHbIX
YpaBHEHUNU c [IEpEMEHHBIMU
KOd(h(UIIMEHTAMU METOJIOM  CTEIIEHHBIX
psiIoB

Ditnepa.

13

3.8

Cuctembl  OOBIKHOBEHHBIX  audepen-
[IUATEHBIX YpaBHEHHUH. OcHoOBHBIE
NMOHATHS. PemeHne HOPMAaJbHBIX CHUCTEM
JIMHEWHBIX g depeHInaIbHbIX
YpaBHEHHI METOJIOM HCKITIOYCHUSI.
CamocrosiTesibHass pabdora Ne 6 B
ayIMTOPHHU

15

3.9

O0630pHas JTeKIUs

17

3.10

O0630pHOE 3aHsTHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB o fucuumnJnge
B TpeTheM ceMecTpe

18

36

54

PI'P

camM

pao.

YeTBepThIil CEMECTP

4.1

Pa3znen 10. Teopusi BeposiTHOCTE
Brenenue. DaemMeHTH KOMOMHATOPHUKH.
Boepraua 3aganus PI'P Ne 8 o Teopun

BEPOATHOCTEN

4.2

OcCHOBHBIE ITOHATHS TEOPUU BEPOSITHOCTEM.
Cnyyvaiinble coObITHs, ux TUIIBI.
Knaccuueckoe " CTaTUCTUYECKOE
OTIPEECNICHUsI BEPOSTHOCTH, UX CBOMCTBA.
HenocpencrBeHHslil OICYET BEPOSTHOCTH
Ha OCHOBE KJIACCUUYECKOT0 ONPEAEICHMUS.
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4.3

['eomeTrpuueckass BEpOATHOCTh.  3ajgada
broddona. Anredbpa coObiTuii. OCHOBHBIC
TEOPEMBI TEOpUn BEPOSITHOCTEH.
3aBUCHMEBICE U HE3aBUCHUMbBIC COOBITHS.
YcnoBHast BEpOATHOCTD.

4.4

dopmysia OJHON BEPOATHOCTU. DPOPMYIIbI
beiieca, bepnymnu, JIOKaJIbHAs u
MHTErpaJibHas Teopemsl Jlamaca.

4.5

CrnyuaiiHple BEIMYUHBI, UX THUIIbI, TTOHSTHE
3aKOHAa pacnpeneneHus CIIy4yalHOU
BCIINYUHEI. OCHOBHEBIE 3aKOHBI
pacmpeneneHus AWCKPETHOM —CiydailHON
BEJIMYNHEI (runepreoMeTpU4ECKHii,
OMHOMHATBHBIN, pacrpenienieHue
Ilyaccona).

4.6

Yucnoswie XapaKTCPUCTUKN OHUCKPETHBIX
CIy4yaHbIX BEJIMYMH. MaTreMaTtnudeckoe
OXXMJaHWEe M  JUCHEepCHUs  CIy4alHbIX
BEJIMYMH, HMX BEPOSTHOCTHBIA CMBICH U
CBOWCTBA.

4.7

HenpepoiBHass  ciayyaiiHass ~ BEJIMYHMHA.
WnterpanbHas QyHKUUs pacrpeneiaeHus.
[lnoTHOCTH BEPOATHOCTEM.
Maremaruueckoe OXUAAHUE U AUCIIEPCHS
HEMPEPHIBHOM CIIy4allHOW BEJIMYMHBI.

4.8

OcHoBHbIE 3aKOHBI pacnpenencHus
HENpPEpBIBHBIX  CIy4YallHBIX  BEIUYHH
(paBHOMEPHBIH, MOKa3aTeJIbHBIM,
HOPMAaJIbHBIN).

4.9

IIpenenbHble TEOPEMBI TEOPUHU
BeposTHocTe. HepaBencTBo YeOsiiea.
Teopema YeoObimeBa. Teopema bepnymu.
IleHTpanbpHas peaeibHas Teopema.
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4.10

JIBymMepHas cilydaiiHas BEJIMYMHA. 3aKOH
pacrpeneneHus JBYMEPHOW  CilydalHOU
BenuuuHbl.  DyHKIUS  pacrpeneiaeHus.
BepostHoCcTs momazaHus B 3aaHHYIO
001acTs. JIBymepHast TUIOTHOCTD
BEpOSITHOCTH, €€ CBOMCTBAa. 3aBUCHMBIE U
HE3aBHCHMbIE  CIy4aillHble  BEJIMYMHBI.
KoppensiiimoHHble MOMEHTBI.

10

4.11

Paznen 11. MaTtemMaTnyeckasi
CTAaTHCTHKA. Ocnosnvle 3a0ayqu
mamemamuyecKkotl CmMamucmuxu.
Buvibopounwiii Memoo. T'enepanvras
COBOKYNHOCMb u 8blO0pKa.
Cmamucmuyeckoe pacnpeoenerue
evloopxu.  Tlonueon u  eucmoepamma
OMHOCUMENbHBIX YACTIOM.

Boutaua  3agaHus PIP_Ne 9 1o
MATEMaTHUYEeCKOH CTATHCTHKE

4.12

11

Toueunvie oyenku napamempos
pacnpeoenenus. Hecmewennuie,
ahpexmusHbie u COCmosimenbHvle OYeHKU.
Buvibopounas cpeonsisn. Bvibopounas u
ucnpaenenuas oucnepcuu. YnpouwenHole
MemoObl pacuema CmamucmudecKux
xapakmepucmux 6blO0pKu

12

4.13

Humepsanvnvle oyenku. Jlogepumenvhbiil
unmepean ons MAMeMamuyecKo2o
0JICUOAHUSL  NPU  U3BECTIHOM cpeonem
K6a0pamu4eckom OMKIOHEeHUU.

13

4.14

Pacnpeoenenue Cmuiooenma.
JlosepumenvHulii unmep8al ons
8b100POYHOL CpeOHell NpuU Heu38eCmHOM
cpeoHeMm K8aopamuyeckom OMmKIOHEeHUU.
Cnyuaii manoti 86160pKu

14
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4.15

IIposepka npagoonooodus
cmamucmuyeckux — cunomes.  Ilonamus
cmamucmuyeckou eunomesvl (Npocmou u
COJICHOU), HYNeol U KOHKYpUpyoujeu
2unomeswvl, OWUOOK NepP8o2o U BMOPO2o
pooa, VPOBHL 3HAUUMOCMU,
CMamucmuyecKo2o Kpumepusl,
Kpumuyeckou obnacmu, obracmu
npunsmus  eunomesvl.  Kpumepuii  y
Hupcona.  Ilposepxa  ecunomesvl 0
HOPMAbHOM 3AKOHE pacnpeoeeHusl.

15

4.16

Onemenmul KOPPeNAYUOHHO2O u
peecpeccuonnozo auanuza. Onpeodenenue
napamempos JUHEUHOU
CpeoHeK8aopamuyeckoll pezcpeccuu
MeMmOOOM HAUMEHbUIUX KBAOPAMO8.

16

4.17

Onpeoenenue 8b100POUHBIX
K03 Ppuyuenmos xoppenrayuu u pecpeccuu,
MemoouKa noCmpoeHus. JIUHEUHOU
CpeoHeK8aopamuiecKoll pecpeccuu
CamocrositesqibHast padora Ne 4 B
ayIuTOpUH

17

0O0630pHOE MPAKTUYECKOE 3aHITHE

18

@opﬂm ammecmauuu

19-
21

Bcero yacoB o JucHMILINHE B
4YeTBEPTOM ceMecTpe

18

36

90

caM

PI'P pab

Bcero yacoB mo JucHUNJIMHE HA IEPBOM
U BTOPOM Kypcax

108

180

288

caM

PI'P pab
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MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3OBAHUS POCCUNICKOM
OEJIEPALTNN
OEJIEPAJIBHOE T'OCYIAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHUA

«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH ITOJIUTEX)

HanpaBnenue noaroToBku

18.05.01 «XumMHuYecKkasi TEXHOJOTHsl FHEProHACHIIIEHHbIX MATEPHAJIOB U M3/1eJIHii»

OO6pazoBarenbHas nporpamma (po¢uib)
«ABTOMATH3HPOBAHHOE MPON3BOICTBO XUMHYECKUX MPeNPHATHII»

(Cnenuanurer)
®dopma oOydeHus:

OYHas

LlenTp MaTeMaTHYECKOrO 0OPa30BaAHUS

®OH/JA OHEHOYHBIX CPEJICTB

MO MUCLUILINHE

Broiciiasg MmareMaTnka

Cocras: 1. [lacniopT ¢oHIa OLIEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEACTB:
- 9K3aMeHAIHOHHBIE OMJIEeThI
- KoMIu1ekThI 3a1aHNi UIS1 KOHTPOJILHBIX padoT
- KoMiuiekT BOonpocos
- KoMmiekT 3aganunii 1Jisl BHINOJIHEHUS
pacueTHo-rpadpuueckux pador

CocraBurenm:
noir., k.¢.-m.H. Koran E.A.

Mocksa, 2018 rox
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Tabnuuya 1

MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUWIA

«BbIciasg MaTeMaTHKA»

®I'OC BO 18.05.01 «XuMuyeckasi TEXHOJIOTUS IHEPTOHACHIIIEHHBIX MATEPHAJIOB M U3/1eJIHii»
O6pazoBarenpHas nporpamMma (Mpouiib NOJrOTOBKH) «ABTOMATH3HPOBAHHOE MPOU3BOJACTBO XUMUYECKHX MpPeINPHATHII»

B nporecce ocBoeHUsT JaHHOW TUCHUTUTUHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
001IeKyIbTYPHBIE H 001IeNPO(ecCHOHATIbHbIE KOMIETEeHINH !

caMopcain3alyu YCJIOBCKa B

o0Omactu MaTeMaTHKH u
TEXHUYCCKUX HAYK

yMeTh:

® a0CTPaKTHO MBICJIUTD,
0000111aTh,
CHUCTEMAaTHU3UPOBATH u
aHAJIM3UPOBATh IOJIYYCHHYIO
uHdopmaIuio

BJIA/IETh:

e Ha OCHOBE OCBOCHHS
OCHOBHBIX MOJIOKCHUH,
3aKOHOB u METOJIOB
MaTeMaTHUKU BJIAJICTh

KOMIIETEHIIMHX IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeii 0CBOeHHA
HHJIEKC | @OPMYJIMPOBKA (opMupOBaHMA | OLIECHOYHOIO0 | KOMIIETEHIUI
KOMIIEeTeHI U cpencrBa**
OK-1 CriocoOHOCTBIO K 3HATh: JeKIus, YO Bba3zoBblii ypoBeHb
a0CTpakKTHOMY ® aKTyaJibHbIC npobGiiemsl | camocrosaTensHas | PI'P -BJIaJIe€T HaBBIKAMU pabOTHI C
MBIIUICHHUIO, COBPEMEHHOTO Hay4yHoro u | pabora, OCHOBHBIMM MOHATHSMHU U METOJIAMHU
aHaJIN3y, CHHTE3Y TEXHUYECKOTO pa3BUTHS, | CEMHUHAPCKHE B paMKaXxX JUCLUIIJIUHBI;
¢dbunocodckue npoOJIeMbl | 3aHATHS
CaMOpa3BUTHS u IloBbIlIEHHBIN YPOBEHD

-CBOOOTHO BJIa/Iee€T N3YYCHHBIMHU
MaTeMaTUYECKUMHU METOJaMH,
CIocoOEH UX TBOPUYECKH MPUMEHHTH
K 3a7a4aM MOBBIIIEHHOH CI0KHOCTH
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CIOCOOHOCTHIO K
abCTpPaKTHOMY  MBIIJICHHUIO,

aHaJIn3Yy, CHUHTE3Y
uHpOpMaUU
OIlK-1 Crnoco6HOCTB 3HATh: JIEKIIHs, YO Bba3oBblii ypoBeHb
HCII0JIb30BATh e anreOpy, Maremaruueckuii | camocrostenbHas | KP -BJIaZIcET  HaBBIKAMM  padOTHI
MaTeMaTH4ECKHe aHanu3, teopuro auddepe- | padora, T OCHOBHBIMH TIOHSATUSIMU U METOJaMH
€CTECTBEHHOHAYYHbIC | HIMAJIbHBIX ypaBHCHHH, | CEMHHAPCKHE 9b B paMKax JUCIUIUINHBI;
" WH)XCHEPHBIC | TEOpUI0  BEPOSATHOCTEW U | 3aHATHUSA
3HAHUS JI1 PEUICHUS | MaTEeMaTHYE€CKOW CTaTUCTHKH, IHoBbIlIEHHBbIH YPOBEHD
3aja4 CBOEH | B 00ObEME, JOCTATOYHOM JIIst -cBOOOIHO BJIaJIeeT
npodeccuoHaTbHOM pelIeHus 3a/1a4 cBOEH MaTeMaTUUYeCKUMHU  METOJAaMH |
NeSITENIbHOCTH npodeccroHalIbHOM MPUHLHUIIAMU puoOpeTeHus,
NeSITENIbHOCTH UCIIOJIb30BaHUS U OOHOBIIEHHS
yMeTb: 0osnee TrayOOKMX MaTeMaTHYECKHX
® IPUMEHATh MaTeMaTUYeCKui 3HAHUK;
amrapar, TEOPETUYECKHUE, -BJIaJCCT pa3IMYHbIMHA crocodamu

pacueTHble W JKCIepUMe-
HTaJIbHBIE METOJbI UCCIIEe-

OBaHMH, TUIS peleHus
TIPHUKIIATHBIX 3ajad,
BO3HUKAIOIINX B Xoj1e
npoeCCHOHAITBHOU
JeSTEITbHOCTH

® BJIAJIETh:

MaTeMaTHUYEeCKUMH H  €CTec-
TBEHHOHAYYHBIMH 3HAHUSMH U
MerogamMu Juisi  3PGEKTHBHOTO

pelieHus po0iem,
BO3HMKAIOIIUX B  MpOIECCe
npodeccroHanbHOM
JIeSITEIIBHOCTH

cobopa, 0oOpabOTKM U TIPUMEHEHUS

MaTeMaTH4eckoi HHpopmanuu
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**- Coxpamenus (hopM OIICHOYHBIX CPEIICTB CM. B mpuiioxernn 2 K PIT.
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IIpunoxenue 2

l'[epequL OLCHOYHBIX CPEACTB IO THCHUIJINHE
«BpIcIasgs MATEMATHKA »

Tabmuna 1
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakreprucTruka OLleHOYHOTO
OLICHOYHOTO OLIEHOYHOI'O CPEACTBA
/11 cpenacTaa
CpeACTBa B ®OC
1 Kontponbhas CpenctBo npoBepkd ymMeHUH npumeHsTh | Kommiekr
(camocrosiTenpHas) | MOJYYEHHbIE 3HAHUS JJIS PEIEHUs 33Ja4 | KOHTPOJBHBIX
pabota OIIPENETICHHOTO THMA II0 TEME WIH | 3aJaHui 110
(KP) paszaeny BapHaHTaM
2 | Pacuerno- CpenctBo mpoBepkd yMeHHW npuMmeHATh | KommuiekT —3amanuit
rpaduueckas MIOJy4YeHHblE  3HAHMSA 10 3apaHee | A BBITTOJIHEHU S
pabota ONIPENIETICHHONM METOJIMKE JUISl PELICHHs | pacyeTHO-
(PT'P) 3a/a4 WIM 33JaHuid 10 MOJYI0 WM | rpaduyeckoil paboTsl

JTUCITUTIITUHE B 11€JIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE KaK
cnenuanpHas Oecela MeAarorMyecKoro
paboTHMKa C OOydJalrImMUMCS Ha TEMBI,
CBSI3aHHBIE C U3YYaE€MOW NHUCIUILIIMHOMU, U

VYeTHbI onpoc Bonpocs! no

3 cobecemoBanue, TeMam/paszenam
paccuMTaHHOC Ha BBISICHEHHE O00beMa
(YO) . JIACITUTITAHBI
3HAHUH 00ydJaromnerocs 1o
OTIpeNIeTICHHOMY pasziey, TeMe, mpooiieMe
M T.II.
CucreMa cTaHIapTU3UPOBAHHBIX 3aJaHUN,
MO3BOJISIOLIAs
TecT dDoHI TECTOBBIX
4 aBTOMAaTH3HPOB o
(T) 3aJIaHuI

aTh MPOLIEYPY U3MEPEHHSI YPOBHS 3HAHUIN
U YMEHUH 00y4aromerocs.
5 | Oxk3ameHannoHHble | CpeCTBO MPOBEPKM 3HAHWM, YMEHUMH, | DK3aMEHAIIMOHHbBIC

OuneTsl HaBBIKOB. MOXET BKIIOYaThb KOMILUIEKC | OWJIETHI.
(Ob) TEOPETUUECKUX BOIIPOCOB, 3agay, | [llkana oneHuBaHus U
MPAKTHYECKUX 3a/1aHUH. npoueaypa
PUMEHEHUSL.
[TpomexxyTounast Ox3ameH (D) 1) ycrao (Y)
arrectarus (ITA) 2) mucemenHo (I1)

Odopmiienne u onmucaHue OLEHOYHBIX CPEACTB
1. Dx3amenanuoHnble Om1eThI (Ib)

1.1. Haznauenue: Mcnomb3ytoTcs ai1st poBeieHus poMexxyTouHoit arrecranuu (I1A) mo
aucuuIuivHe "Bpiciias Matemaruka”.
1.2. PernameHT 5k3aMeHa: - Bpems Ha MOATOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- C1oco0 KOHTpOJISA: YCTHBIE OTBETHI.

1.3. [lIxana oreHUBaHUA:

"OTAUYHO'"- €Clii CTyIEHT TIIyOOKO M MPOYHO OCBOWJI BECh MaTepuan MpoTrpaMMbl OOy4eHHs,
MCYEpIBIBAIOIIIE, TTOCIIEI0BATENILHO, TPAMOTHO U JIOTUYECKH CTPOHHO €ro U3araet, He 3aTpyAHIeTCs
C OTBETOM MpH H3MEHEHHH 3aJlaHusi, CBOOOJHO CIpaBIsIeTCS C 3aJadaMd M MPAKTUYECKUMU
3aJJaHUSIMU, TIPABUIILHO 000CHOBBIBAET MPUHSATHIC PEIICHUS.



"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET IMPOTrPaMMHBIA MaTepuas, FPaMOTHO U IO CYLIECTBY €ro
U3JIaraeT, He JO0IMyCKAeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, BIAICET HEOOX0AMMBIMU
YMEHUSIMH 1 HaBBIKAMU TPU BBHITIOJTHEHNUH MPAKTHYECKUX 3adaHUH.
"Y10BJIETBOPHUTEJIBLHO' - €CIIM CTYIEHT OCBOMJI TOJIBKO OCHOBHOW MaTepuaj IporpaMMmbl, HO HE
3HAeT OTIENBHBIX TEM, JAOIYCKaeT HETOYHOCTH, HEJAOCTATOYHO NpPaBUJIbHBIE (OPMYIUPOBKH,
HapyIIaeT MOCIeI0BATEIBHOCTD H3JIOKEHUS TPOTPAMMHOTO MaTepHajia U UCIIBITHIBACT 3aTPYIHEHHS
B BBITIOJIHEHUH MTPAKTUYECKUX 3aIaHHMH.

"HeynoBj1eTBOpHUTEJIBLHO"

€CJIn CTYACHT HC 3HACT 3HAYUTEILHOM YacTH mporpamMmmMHOro

MaTepHala, J0MyCKaeT CepbE3HbIEC OMIMOKH, C OOJBIIMMHU 3aTPYAHEHUSMU BBITIOHSACT TPAKTUIECKHE
3a1aHusl.

Kaxnoe 3amanue 3Kk3aMEHALMOHHOTO0 OMIIeTa OLleHUBaeTCs OTAelIbHO. OO1Iel OLlEHKOU

SABIISICTCS CPEeHEE 3HAYCHUE, OKPYTIEHHOE JI0 LIEJIOTO 3HAYCHHUS.
KoMriexTsl s5K3aMeHalMOHHBIX OMJIETOB BKIIIOUAET 0 Kaxaomy pazaeny 25-30 OuseTos
(XpaHsTCs B LIGHTPE MAaTEMaTUYECKOTO 00pa30BaHUs).

TunoBble BapuaHTbI OMJIETOB npuJjiararoTcs.

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA
OEJIEPAJIBHOE 'OCYZJIAPCTBEHHOE BIXOJKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BbICHIEI'O OBPA3OBAHUA
«MOCKOBCKHWH MOJIATEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI ITOJIUTEX)

dakysbpTeT 6a30BBIX KOMIIETEHIINH, LEHTP MaTeMaTHYECKOro 00pa3oBaHMs
Jucrumiubaa  «Beicmas MaTeMaTHKay
Kypce 1, cemectp 1

o & W DhE

o

3K3AMEHAIIMOHHBII BUJIET

Onpenenureny U UX CBOMCTBA.
UwucnoBas mociaea0BaTeIbHOCTD U €€ TIpeied.

12 -1 2
Pemute MarpuuHO€ ypaBHEHHE XB= A, €Ciu A:[2 1], B:( 0 J.

Haiiti yrosm Mexay Bektopamu a =(1,-2,-2) © b =(2,0,1).

Haiiti npou3Boanyto GyHKIMH, 3alaHHOM MApaMETPUUYECKU X = ——

1+t3° 143
Haiitu npenen dpynxiuu fim YXFO+2X
x>-1  x+1

Haiinure skctpeMyMbl GyHKIHH — y = x* —2x2,

YTBepxkaeHo Ha 3aceganuu [IMO « 26 » aBrycra 2018 r., mpotoxos Ne 1
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MuUHUCTEPCTBO HAYKHU U BhICIIEro oopasoBanus PO
MocKOBCKHI MOJUTEXHUYECKU YHUBEPCUTET

HNucTuTyT 6230BBIX KOMITETCHITUH

IleHTp MaTEMaTUYECKOTO
o0pa3zoBaHus
Jucnumminza «Beiciias MmareMaTrukay
st ctyneHToB 2 - TO cemecTpa

IK3aMeHALUMOHHBII onaer No 1

1. IlepBooOGpa3Hasi, HeonpeaeaeHHbIN nHTErpai. Talnuia OCHOBHBIX HHTETPAJIOB.

J‘ dX
45 _x+5-x
6

2. BpuucIuTh HEOTPEACICHHBI HHTETPaT

.
3. BpruuciuTh onpeneneHHbIi HHTeTpa j 3sin® xcosxdx.
0

4, yKa)KI/ITe, Kako#i 13 HeCOOCTBEHHBIX HUHTETPaAJIOB ABJIACTCA CXOAAIIUMCH

T\/;dx, Tx’3dx, T\/Fdx.
1 1 1

5. Haiftu 9acTHBIE IPOM3BOHEIE BTOPOTO HOpsaKa GyHKIHE Z = COS(X® —2XY) , yOeauThes, uTo

14 4
Ly =Zy.

3aB. IEHTPOM MaTeMaTHYECKOTO 00pa30BaHuUs

KoMniiekThl TeCTOBBIX 3aaHUI U KOHTPOJbHBIX padort (T, KP)
(nist onenku komnerenuun OITK-1)

10 JUCILIUIIJIIMHE BrIcmiast MaTeMaTHKA
(HaMMEHOBaHUE JUCIUTUIHHBI)

1-p1ii cemecTp

1. Haiiti 3HadYeHus MaTpuaHOro MuorowieHa F(A)

f(x):—x3+2x2—x+3,A=[_1 OJ
3 2

2. Haiiti padr MaTpuLlbl IPUBEIECHUEM K CTYIIEHYATOMY BUT
p p p yn y y _g 2 6 -3 -13

1 -3 13 5 17

1 2 1
3. Beruncnute onpeaenuTens NpUBEICHUEM K CTYIIEHUaTOMY BUAY 3 5 3
2 7 -1

4. Haiitin matpuiy, oopaTHyto maHHOW (a). Pemmmuth MaTpuuHOe ypaBHeHHE (0)
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1 2 1
3 5 3 (6) S
@ 3 4 3 -1 0
2 7

5. Pemutsh cucreMy ypaBHEHHH. YKa3aTh 001ee U OJHO YaCTHOE pEILIECHHUE ().
Pemmth cuctemMy ¢ OMOIIBIO 0OpaTHOM MaTpHIlbl U 10 hopmynam Kpamepa (0)

4x, +9x, —5X, —8%, =5 X, +2X, +X; =5
(a) 3%, +7X, —2X; —4x, =4 (6) 3%, —5X, +3%X; =—7
2X, +5X, + X; +3X, =3 2X +7X, —%X; =13
1. Pacrmcats paSJIO)KCHI/IC BCKTOpa i 10 BCKTOpa _Fi a F
x={5-12,1}, p=1{1,-3,0}, q=1{1,-11}, r={0,-1,2}
2. KosnmuHeapHs! U BEKTOPBI p u q ?
a={2,0,1}, b={-231, p=2a+2b, q=3a-2b

3. BeruncnuTh miomas napauienorpaMmma, IOCTPOEHHOIO Ha BEKTOpax a U b a — yroa Mexay
BeKTOpamMu P u

A-Zp+d,b-p-3,  fpl-2fd-2  a-Z

1.  Ywmcnoas mociemnoBaTenbHOCTh. [Ipemaen drcioBoi mocienoBaTenbHOCTH. becCkoHeuHO Mable U

OECKOHEYHO OOJIBIIINE MOCIIEN0BATEIBHOCTH. YHcIo € .

2. 2

. tgx
Haiitu mpousBoaHyt0 QyHKIMH Y = 1 E
+

3. JlaHbI BEKTOPBI a = (2; 3) b= (1; —3) ,C= (—1; 3) . TIpu KakOM 3HAYEHUH « BEKTOPHI

p=a+ ab, g =a+2C xonnuHeapHsL.

1. Haiitu paccrosue ot Touku M z0 miockocru (M;M,M,):
M,(-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-2;1;3)
X+y+2-2=0

2. BeinucaTh KaHOHUYECKOE YpaBHCHUC Hp}IMOﬁi
X—y—-32+6=0

3. HaiiT TOUKY nepeceueHus IpsAMOi U TNIOCKOCTH: X=2 _Y I 3 _ L J;l uX+y+2z-9=0.
4. Haiitm TOouky P, cUMMeTpuuHyI0 TOouke P oTHocuTenbHO mpsAMOH | : P(O; -1 3) u
x-1 1 _y_z
1 a1

5. Hanmcarhs ypaBHEHHE IJIOCKOCTH « MpPOXOJAIIeH depe3 Touky M, u neprneHIuKylIspHO
npsivoit (M;M,): M;(3;2;0), M,(4;15), M,(2-1;4).

6. HaiiTn KOCHHYC yrila MEKIY IUNIOCKOCTSAMHU o, U ., .
o, :3X—y+3=0, o, : x-2y+52z-10=0
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1. Haittu npousBoHyto Y, :

X

a) y=arctg®In— 0) y=(x/§)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y
2. Haiitn Iim(l— L ]
x-o| X arctgx

3. TIpoBeCTH IOJTHOE HCCIIEAOBAHKE  OCTPouTh rpaduk f (X) =X +i
Alp p Ip = NG

1. BbluncnuTh npenenst:
2n+1 _ 5”*1 Sln 3X

1Llims——— 2 lim>=—= 3. lim(1-3x)"™"
n—wo 3M2 4 GN X017 _ X X—>+0
2. BUUCTUTE MPON3BOIAHBIC:
COS6X .
y=— 2. y=arctg® +sinin2x
3sin(12x+1) 1_2x2
X+4 2

1. Iloctpouts rpaduk: y=——; y=
P pajuk: y > N
2. Haiitu penensl:

1) jim (220 =(@+n) 2)lim YN+ 2 -V8n'+3
> (L+n)’ —(2-n)’ > n+5+n

3) |im[2n2 :3} 4) Iimn(\/nz +1—n)

n—w 2n2 1 n—w
0, x<—-7x&
3. HccnenoBarh Ha HENPEPLIBHOCTD M BLITOJIHHUTE YePTeXk: Y =1SiNX, — 7 <X <0
7T, x>0

DOYHKUIMU HECKOJbKHUX MepeMeHHbIX

o " "
HaiiTi yacTHBIE TPOM3BOJHBIE BTOPOTO MOPSIAKA, YOSIUTHCS, YTO ny =7

yX
x2—y? 2 x* +3y?
1.Z=¢ , 2.z=cos(x’-2xy), 3.z=,y°-2x, 4. z=In(xy-x?), 5.z=—"2_|6.
Xy
z=ctg(2x+3y), 7.z=sin(x’y), 8.Z eV, o z=xcos’y, 10. z=y?sin’x.

Haiitu rpamuent pyukiuu Z = f(X,y) BT1ouke M (X,,Y,)

1.2=2_, M,(46); 2 7= X *3Y
Jx 4xy

4. 7=x°-3y’x, M,(32).

HccnenoBath Ha SKCTpeMyM (DYHKIUIO

1. z=X"=x+y*>+2y, 2. 7=2X"+Xy—X+Yy?,

2
S M, @A,-1):; 3.2:%, M, (2,-2);
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3. z=x"-2x+4y-y?*, 4. 7=x"—3x+3y? +4y,

5. z=x"+Yy? +4xy.

2-oii cemecTp

HNHTrerpaJsl
Breruucanrts HEOIIPEACICHHBbIC HHTEI'PaJibl
dx X dx
1l [————= 2.[x-27dx 3. [e*cosxdx 4. [———— 5.[xcos3xdx
/ 2(x++/x J I e X2 —6x+18 J
dx x—1 X+1 dx sin® x
6. [ ——r dx 8. [——dx 9. 10. dx
IX2+6X+5 I\/X+ 1+2 IX2-|-3 I,ll_xzarcsinx ICOSZX
Breruucanrtnb ONPEeaACTCHHBIC HHTEI'PAJIbI
1 ”j63sin2 xcosxdx 2 }L 3 }(x—l)exdx 4 TL 5 ? dx
0 .o\/l+3x K ' \/7+Inx 11+4/3x-2
2 2 -4 1 2
P g7 jx;zxd 0. X _dax  10. [Va_xidx
“2arctgx 1 (3x + 5) 0 1/1+ X 0

Heco0cTBeHHbIE MHTETPaJIbI
1. YkaxuTe, KakoW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISICTCS CXOISIIIIMCS

Tx/;dx, Ojox“"dx, T\/;dx.

dx
» 14+ X2

2. BeluucnuTh UHTErpall, YCTAHOBUTD €70 CXOJMMOCTh MIJIM PACXOIUMOCTh j

3. BoruncnuTh UHTErpaj, yCTaHOBUTH €r0 CXOJAUMOCTh WM PaCX0JUMOCTh jln xadx
1

4. BBIYUCITUTH HECOOCTBEHHBIM HHTErpal | T, YCTaHOBHUTH €r0 CXOJUMOCTh WJIH
0V X

PaCXoauMOCTD.

dx
5. BBI‘H/ICJ'II/ITI) HCCO6CTBCHHBII71 I/IHTel"paH .[_2 , YCTaHOBI/ITB €ro CXoauMoOCTh HUJIN

-1
PaCXoaUMOCTD.

dx
1. BLI‘II/ICJ'II/ITB HCCO6CTBCHHBIﬁ I/IHTCI‘paJ'I .[_3 , YCTaHOBI/ITL €ro CXO0AuMOCTh HNJIN

0
PaCXoaUMOCTD.
Boruucanrsp HBOﬁHbIe HHTErpaJjibl
1 [[(x+5y)dxdy,  D={(x,y)0<x<1 0<y<1},
®)

2. [[@0-x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}
®)

3. [[(x+y)dxdy, D —mHOXecTBO TOUEK INIOCKOCTH, OTPaHUYEHHOE TUHUAMH Y = X,

(D)

4. [[4xydxdy, D — MHO€eCTBO TOYEK INIOCKOCTH, OTPAaHUYEHHOE JINHUAMHU
(D)

x=1 y=X, y=3X

y=x2.

47



5. [[(x* +y)dxdy, D — MHOXeCTBO TOUEK ILITOCKOCTH, OrPAHUYEHHOE THHUSME
(D)

y=x/2, y=2x, y=2/x (x>0).
BpruncinTh JBOMHBIE MHTETPAJIbL, IEPEUIS K MOJSIPHBIM KOOPAUHATAM

1. [[(4x® +4y® +6)dxdy, 20e D={(x,y):x*+y*<1}.
®)

2. [[(BYX*+y? =2)dxdy, 20e D={(x,y):x*+y’<4}.
(D)
V3MeHuTh MOpsAA0K HHTETPUPOBAHMS B IBOWHOM MHTETpaie

1% 2 6-x 12—
L [[(x* +y?)dxdy, 2. [dx [ f(x,y)dy, 3. [dy jyf (x,y)dx.
00 0 2X 0

Jy
BprunciuTh KpUBOJIMHENHBIE HHTETPAJIbI

1. jxﬁdx +(x+y)dy, rme L - myramapaGomsl Y =X’ c HampaBlIeHHEM OT TOUKH
||-3(2;4) k Touke A(0;0).

2. [2xydx—x?dy BnOmE OTpeska mpsAMOii, BRIXOsIIEro U3 Havana koopauaar O(0;0) u
I;aKquI/IBa}omerocs[ B Touke A(2]1).

3. [2xydx—x?dy  Bnoms ayru mapaGossr Y = X% ¢ navansHoi 0O(0;0) u xoneunoni A(2;4)
L

TOYKaMHU.

4. [2xydx+x*dy  Bnoms momamoit OBA, rme O(0;0), B(2;0) u A(2).
L

5. Beraucnuts paboTy F CHIIOBOTO MOJISIK BIOJb IyTH, 3a7aBaeMoro guHuen | = AB, eciau
koopmuHats cuisl F (x%,2 +Y), ypaaenue kpusoii |1 y=x2-2, A(,-1), B(3,7).

6. Haiiti 00beM Teia, oJTydeHHOTO BpameHueM BOKpyr ocu QY (urypsl, orpaHudeHHON

JUHUASIMHU Y = x3, y=1 x=0.

7. HaiitTi 00beM Teia, MOJTy9eHHOTO BpamieHneM BOKpYr ocu OX Gurypsl, orpaHudeHHOM

muHESAMH Y = X%, Y2 =X.

8. Haifty momanp GUTYphl, OTPaHMYEHHON TMHUAMH Y = X, Y =—X+2

Psaabl

I/ICCJ'IGI[OBaTI) Ha CXOOUMOCTDb pAJbl

-2 - » n
1-Zsm no, Zl—smn’ 3% n-3 " Zn+5 | 5. % /—n+3(gj |

mon’ 1 on?+1 vin?+10° =1 5" n=1

» QM =(2n+1)" » 4n® -3 » In®3n B 10
6. , 7. , 8. . 9. . 10. )

ngln” nz—1(5n+4j n§14n2+3 nZ::l n nzzl(n+1)ln2(n+1)
BLIﬂCHHTB, CXOOUTCHA 11 a6COHI'OTHO, yCJ'IOBHO HIIM paCXoaUuTCs pAa

o _ n-1 . _1\n w (—1\" o (_ n+1 © _1\n
S Y NG NS e

n=1( 3 " n:1(6n+2) n=1 6 n=1 5n n=11/3n2 +1

2 (n+1)

n n
o0

> (-D)" :

n=1 2n-1

3. Haiitu HHTCPBAJ CXOAUMOCTH psAaa U UCCICAOBATH €T0 IOBCACHNUEC HA KOHIIAX NHTCpPBAJla
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= n (x)
CXOJIUMOCTH >S— =1 .
n=th+1\ 2

. 1
4. Paznoxurts B pan Teitnopa no crenensm X pynkuuto  f (x) = Z5xi6’ UCIIOJIB3YSI
X" —oX+

rOTOBOE Pa3JIoKEHHUE.
5. Paznoxuts B psix Teitnopa 1o crenensm (X —7z/2) dyuknuro — f (X) = cosx,

HCIIOJIB3ysd T'OTOBOC PAa3JI0XKCHUC.

TecToBoe 3a7aHue 10 00LIKHOBEHHBIM 1M (¢ epeHINATbHBIM YPABHEHUAM

3AJTAHME 1.
YcTaHOBHTE COOTBETCTBUE MEXKIY HOMEPOM YPABHEHHUS U €0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y'—4—xy=2x\/§ 4) yV3+2x2y' =x/3+2y2 .

YpaBHEHUE C pa3/IeISIIOIIMMUCS IEPEMEHHBIMH,
nuHelHoe g depeHInaTbHOe YpaBHEHHE,

- ypaBHEHHE B NOJHBIX U depeHnmanax,

- ypaBHeHue bepHymn,

- ypaBHEHUE, IPUBOJIIEECs K OTHOPOAHOMY.

3AJIAHHME 2.

Jlano ypaBHeHme mepBoro mopsaka (5xy” + x°)dx—(y® —5x’y)dy=0 B ¢opme, conepxamieii
muddepenunansl. [IpuBennre ero k Buay, pazpenieHHOMY OTHOCHUTEIBHO MPOU3BOIHOM.

| OtBer ‘ ‘
3AIAHHUE 3.

Jlano muddepennuansaoe ypaaenne Y = (2k +3)x*, Torma dyHkmus Y =2X°  sSBISeTCS €ro

petrennem nmpu K, paBHOM:

| Otger ‘
3AJIAHME 4.

N dx
O6mmii naTerpan audQepeHImanbHOro ypaBaeHns  y2dy = — HMEET BUJ
X

| OTBer |
3AJIAHME 5.
VKaKUTe  HMHTCTPAIbHYI0  KpPHBYIO  pemieHus 3amaud  Kommu s OOBIKHOBEHHOT'O
nuddepennmansaoro ypasaenus Xy =y-1  y(1)=2.

y A

O N ™ >

0 X
-1

BAPUAHTBI OTBETOB: 1)A 2)B 3)C 4)D.
3AJIAHHME 6.
Jlano muddepeHmansHoe ypaBHEHHe BTOporo mopsaaka Y'=Xx"+X. Torja obuee pereHue
yYpaBHEHUS UMEET BUJ]
BAPUAHTBI OTBETOB:
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1 1 1 1
1) y=—x*+=x*+C,x+C 2) y=—x*+=x3+C.x+C
)Y TR X+C, )Y TR X+GC,

3) y=ix“+%x3+clx+c2 4) y=6x*+2x°+C,x.

3AJTAHME 7.
Pemenue 3amaun Komm  y" =2XxX+1, y(0)=y'(0)=0 UMeEET BT

BAPMAHTBI OTBETOB:

3 3 2 3 3

X X X X X
Dy="-+x> 2Jy="—+"— 3y="+x’ 4 y="—-x
)Y m )y 3+ )Y i )y i
3AJJAHMUE 8.

Jano nuddepennuansHoe ypaBaenre Broporo nopsaaka 2Xy"—Yy =0, Torma ero o0lee pemenne

UMEET BHUI:
| Oter | |
3AJTAHUE 9.

Hano auddepennmansHoe ypaBHenre Broporo mopsgka Y'ctg4x+4y =0, torma ero obiiee

peLICHNE UMEET BUJT
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C,sin4x+C, 4) y=-C,;sin4x+C,.
3ATAHHUE 10.
KopHr XapakTepucTH4YECKOrO0 ypaBHEHMS PpPaBHBI k, = k2 =-1, k3, 4= +2, Torga

dbyHIaMeHTaNIbHAs CHCTEMa PelIeHUH JIMHEHHOTO OHOPOAHOTO A depeHITNaTILHOTO YPAaBHEHUS C
MTOCTOSIHHBIMU KO3 (uiineHTamMu OyJieT UMETh BUJL
BAPUAHTbBI OTBETOB:

1)y, =€, y,=e”* y,=cos3x, y,=sin3x
2) y1 _ e—x’ y2 _ e—2x’ y3 — e3x’ y4 — e—3x
3) y,=€* y,=e” y,=cos3x, y,=-sin3x

4y =e, y,=xe, y;=e¥, y,=e

3AJIAHME 11.

Kopuu XapakTepucTuyeckoro ypaBHenus paBuel K, =k, =5, K;, =5=%i. Torna obmee pemenue
JIMHERHOTO OJHOPOJAHOrO JU(PEPEHINATBHOIO ypaBHEHHS C TOCTOSHHBIMU KO3 PUIMEHTAMU
OyJeT UMETh BUJI:

| Otger ‘ |

3AJIAHHUE 12.
W3BectHa ¢yHIamMeHTallbHAs CHCTEMa PEUICHHH OJHOPOJHOTO JHHEHHOro auddepeHnaibHOTo

ypaBHenus: Y, =1 Y,=X, Y,=X>. Torja 4acTHOE pelicHHE YPaBHCHHS, YIOBICTBOPSIONICE
HavansHbiM yestoBusam  Y(0) =2, y'(0) =-1,

y”(O) =—2, paBHO:

BAPUAHTBI OTBETOB:

1) y=2+x-x> 2)y=2-x-2x> 3)y=2-x-x> 4) y=2-x-05x%°.

3AJIAHME 13.

OyHKIMA y=C,e* +C,xe" sBmsercs o0IIUM  pelleHueM JMHEHHOTO  OJHOPOJIHOTO
1 (epeHInaIbHOTO  ypaBHEHHUs C TOCTOSHHBIMH  KO3(duImeHTamu, TOrjJa €ro
XapaKTepUCTUYECKOE YPABHEHHE UMEET BUJ

BAPUAHTBI OTBETOB:

1) k*-1=0 2) k®’-k=0 3) k®+2k+1=0 4) k*-2k+1=0.
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3AJTAHME 14.
O6uee pemenue qudpepennmansioro ypasuenus Y'+4y +3y=0 wumeer Bua

| OtBer | |
3AJIAHME 15.

YacTHOMY  pCLICHHIO  JHMHEHHOTO  HEOJHOPOAHOrO  JAu(p(GEepeHIUAIBHOTO  YpaBHEHHUSI
y"—3y'+2y =2x-1 1o Buay €ro npaBoi 4acTH COOTBETCTBYET (DYHKIIHSA

BAPUAHTBI OTBETOB:

)y, =AX"+Bx 2)y,=Ax+B 3)y,=Ax 4)vy,=Ax"+Bx+C..

3AJIAHUE 16.

JlaHo nuHeiHOE HeoAHOpoAHOE AU epeHIInAbHOS YPAaBHEHUE C TIOCTOSIHHBIMU KO3 duIeHTaMu
2y"+y'+2y = xe*sin2x. 3anmcaTth BHUJ ~YACTHOTO PEIICHUS C  HEOIPEICICHHBIMU
ko3¢ dunmeHTamu

| OtBer | |
3AJIAHME 17.

Jano nuHeliHoe HeoAHOpoaHOE AuddepeHInaIbHOe YpaBHEHHE ¢ TTOCTOSIHHBIMU KOddpuiimeHTamu
y"+4y =2ctg2X. B kakoMm BHJE CIIEAyeT MCKATh YACTHOE PENICHHE HEOIHOPOJHOTO yPABHEHHUS
METOJIOM Bapualliy MPOU3BOJIBHBIX MMOCTOSIHHBIX ?

| OtBer | ‘
3AJIAHHE 18.

Pemenue kpaeBoi 3amaun Y" = 2X +1, 0<x<3, y0)=1 y(3)=9/2

UMEET BH/T

3 2 3 2

BAPMAHTBI OTBETOB: 1) y:é;+%;—3x+1 2) y:§;+%?—3x+l 3)
3 2 3 2

y:X—+X——1—Ox+1 4) y:X—+—+9x+l.
3 2 3 3 2 3

3AJTAHME 19.

Jlano nuddepernmansHoe ypapHenne Y = Y° +2X u HavamsHoe yeinosue Y(0) =1. Torma mepBsie

TPH YJI€HA Pa3JI0kKEHUS €T0 pEelIeHUs B CTENEHHOMN Pl UMEIOT BUJ
BAPUAHTBI OTBETOB:

1) 1+x+5x* 2) 1+x+0,25x° 3) 1+x+0,5x> 4) 1+x+25x%.
3AJJAHHUE 20.

! — 3 ’
Oouiee pemeHre cucreMsl auddepeHInalbHbIX YPaBHEHUH {ylr Y2
Y, = 2y1 =Y,
UMeeT B
BAPUAHTBI OTBETOB:
y, =C,e*+C,e”%, y, =Ce > +C,e,
1 2
) Y, = gclezx _Cze_sx ) y, = _%Cle—zx —Cze_sx
y, =C,e* +C,e¥, y, =C,e ™ +C,e¥,
3 4
) Y, = gclezx +C,e™ ) Y, = _§C1e2x +C,e™>,

4-p1ii cemecTp

TecToBOE 3a7aHKE 110 TEOPUH BEPOSITHOCTEH M MAaTEMATHYECKON CTATHCTHKE
3AJAHME 1
KonnuectBo crocoOoB pacrpeesieHus Tpex MPU30BbIX MECT B OJIMMITHAJIE 110 TEOPUH BEPOSTHOCTEH
cpenu 10 yqacTHUKOB paBHO
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BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHBI, B KOTOpOil HaxomsaTcss 6 OenbIX U 4 4epHBIX IIapa, U3BIEKAIOT Haymady 2 mapa. Torma
BEPOSATHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMu, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AIAHUE 3

B xpyr panuyca R OpouieHa Touka. Torga BEpoATHOCTb TOTO, YTO OHA MOMNAJIET B 3aAIITPUXOBAHHYIO

o0nacTh, paBHa
y
[ 307X
« 0

\

3
BAPUAHTBI OTBETOB: 1) 1/2 2)1/3 3)1/4 4) 1/6.
3AJTAHME 4
Hecosmectnbie cobbitust A, B,C He 06pasyror mojHy rpyriny coOBITHIA, €ClTH UX BEPOATHOCTH

W\
S\

paBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJAHME 5
Bpocatot 2 monetsl. CoObITust: A - rep0 Ha nepBoil MoHeTe, B- nudpa Ha BTOpoit MOHETE SBIISIOTCSA:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMU  2) COBMECTHBIMH
3) He3aBUCUMBIMH  4) 3aBHUCHUMBIMH.
3AIAHHUE 6
Crynenrt 3Haet 20 BorpocoB nporpamMmbl u3 30. Torga BeposiTHOCTh MPABUIILHOTO OTBETA HA 3
BOIIPOCa paBHA
BAPUAHTbBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.
3AJIAHUE 7
B mepBoii ypHe 6 OenbiXx U 8 YepHBIX IIApOB, BO BTOPOM 7 OenbiX U 3 depHBIX Imapa. U3 Haymauy
B35ITOM YpHBI BHIHYT OJIMH 11ap. Torna BEpOSATHOCTH TOTO, YTO ATOT IIAP OKaXKEeTcs OeIbIM, paBHA
| OTBer |
3AIAHUE 8
CoObiTe A MOXKET HACTYNHThH JIHIIb MPU YCIOBUU TMOSABIEHUS OIJHOTO M3 2-X HECOBMECTHBIX
coObITuil B, n B,, 00pasyromux noanyo rpymiy. M3sectHsl BepositHocTs P(B,) =2/3 u ycioBHbIe

BeposTHocTH Py (A)=1/3, B, (A)=2/5. Torna BepoATHOCTH COOBITHS A pasua

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.
3AJIAHME 9

Z[I/ICerTHaH CHy‘I&ﬁH&ﬂ BCJIMYHHA 3a/laHa 3aKOHOM pacCIIpCACIICHUA BepOHTHOCTCﬁ
X 1 3 5

P 01 03 0,6
Torna eé gynxuus pacupenenenus Bepostocteii F(X) umeer Bun
BAPUAHTbBI OTBETOB:
0 npu X<1 0,1 npu x<1

03 npu 1<x<3 04 npu 1<x<3
1) F(x)= 2) F(x)=
) FO) 0,6 npu 3<x<5 ) F 1 npu 3<x<5
1 npu X>5 0 npu X>5

52



0 npu X<1 0 npu x<1

01 mpu 1<x<3 01 mpu 1<x<3
3) F(x)= 4) F(x)=
) FO) 04 npu 3<x<5 ) FO) 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJIAHUE 10

HenpepbiBHas cirydaiiHas BeTHMUMHA 3a/1aHA MHTETPATBHON (YHKIHEH
0 npu X<0,
pacnpenenenns BepostHocTeir F(X)=<X*/9 npu 0<x<3,
1 npu X>3.

Torna motHocTh BepostHocTelt T (X) umeer Bua

| OtBer |
3AJJAHUE 11
I'paduk miotHoctu BepostHocrei f (X) mokaszan na pucynke. Toraa 3HaueHue a
fix)
a

0‘ 2a X
paBHO
BAPMAHTBI OTBETOB: 1)05 2)1 342  4)2
3AJJAHHME 12

JluckpeTHas ciaydaiiHas BEeIMUMHA 3a/1aHa 3aKOHOM PacIpeIeICHHs] BEPOSITHOCTEH
X 0 1 3
P 0,2 03 05
Torga e€ maTemaruyeckoe 0KHUJAaHNE U TUCTIEPCHS PaBHBI
| OtBer ‘
3AIAHHME 13
BepostHocTs nosiBnenus coObitusi A B 30 HE3aBUCHMMBIX HCHBITAHUAX, MPOBOJUMBIX MO CXEMeE
bepnymnnu, pasua 0,6. Torna nucnepcus yncia MOsSBICHUH TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 37,2 4)12.
3AJIAHHUE 14
HemnpepsiBHas citydaiiHas BeJIMUMHA pacrpeseneHa paBHOMepHO Ha uHTepBanie (6, 10). Torma eé
MaTeMaTH4eCKOe OKUJAHUE U AUCTIEPCHS] COOTBETCTBEHHO PABHbI
| OTBer | |
3AJAHHUE 15
HenpepeiBHas ciydaiiHas BenuuuHa X [OJAYMHEHA HOPMAJIbHOMY 3aKOHY pacIpelieieHus ¢
marematudeckuM oxuganueM M (X)=a=20. Beposaraocts eé nonaganus B unrepsan (20, 25)

paBHa 0,4. Torma BeposTHOCTH €€ monaganus B uaTepBan (15, 20) paBHa
| Otger | |
3AIAHME 16
CraTucTtrueckoe pacrpeieieHre BbIOOPKU UMEET BH/T
X. 2 4 5 8

n 2 5 7 6

Torma oTHOCUTENBHASA YacCTOTa BapuUaHTbl X; = 4 paBHa

| OtBer |
3AJAHME 17
ITo BEIGOpKE 0OBEMa N =100 MOCTpOEHA MCTOrPaMMa YacToT.
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on o ®d TS

4 8 12 16 X
Torpma 3HayeHHE a pPaBHO:
| OtBer |
3AJJAHHUE 18
W3BecTHO cTaTucTHYECKOE pacnpeesieHue BbIOOpKU
X. 6 7 10 12 13

n. 5 6 8 7 4

Torna e€ BpIGOpoUHas cpenHsis X, paBHa

| OtBer | |
3AIAHHUE 19
Jlana Be16opka oObeMa n. Eciu Kaxkaplid 3IeMEHT BBIOOPKH YMEHBIIUTD B TPU pa3a, TO BEIOOPOUHAS
CpemHss )_(6 .
BAPUAHTBI OTBETOB: 1) He uamenutcs 2) ymeHbIIUTCS B 3 pasa

3) yBenuuntes B 3 paza  4) yMeHbIIUTCA B 9 pas.
3AJIAHHUE 20

Moga M ,u Menuana m, BapHalMOHHOIO psizia
X. 12 13 15 16 18 20

n; 4 9 18 14 11 5

paBHbI

‘ OtBer ‘

3AJIAHHME 21

Br10opouHas cpenHss A JaHHOTO CTaTUCTUYECKOTO paclpeeieHns BbIOOpKU
X; 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Torga BeiOopouHas nucnepcus Dg paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHHUE 22
Haiitu noBepuTenbHBIH HHTEpBAN JUIA OLEHKH ¢ HagexHocteio 7 =0,95 nHemsBectHOro

MaTEeMaTUYEeCKOTO OXKHJAHHS HOPMAJIBHO paclpelelieHHOro Tpu3Haka X — reHepabHOU
COBOKYNMHOCTH X;, eciii H3BecTHBI 00beM BbiOOpkm N =30, BbIOOpouHas cpenmss X, = 2500,
CpenHee KBaJpaTUYeCKoe OTKIOHCHHWE TeHepanbHoW coBokymHoctd o =100, kBaHTHIIB
HOpMaJIbHOTO pactpenencHus t = 2,58.

| Otger | |

3ATAHUME 23
[Ipu mocTpoeHnH ypaBHeHHs TMHENHHOM perpeccun Y Ha X : Y =ax+Db momyuens! ciemyromme

pesymprate: I, =05, o, =2, o,=11. Torna BpiGopouHbIii ko3 duMenT perpeccuu OyJET paBeH

BAPUAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.
3ATIAHME 24
Bri6opounoe ypaBHeH#He TuHEHOH perpeccuu Y Ha X umeeT BUL: Y = 2X—3. Toraa BEIOOPOYHBIiA

KO3 PUIIMEHT KOPPENALUU MOKET ObITh PaBEeH
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BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.
3AJAHME 25
Ecnu ocHoBHas runoTes3a uMmeet Buag H,: a =16, To koHKypupytomeil 6yaer runoresa:

BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<16
3) H;:a>16 4) H,: a>14

OneHka «OTJIIMYHO» BhICTaBIIsAETCS CTYAEHTY 3a 95 — 100% npaBHIIbHBIX OTBETOB,
OILIEHKA «XOPOULIO» - 3a He MeHee 75% NpaBUIbHBIX OTBETOB;

OIIEHKA «yJOBJIECTBOPHUTEIILHOY - 3a HE MeHee 50-60% mnpaBUIIbHBIX OTBETOB;
OIIEHKA «HEYJOBIECTBOPUTEIHHOY - 32 MeHee 50 % MpaBUIIBHBIX OTBETOB.

Kommuiekt Bonpocos (YO)
(ns1 ouenku komnerenuuii OK-1, OIK-1)

JUHEHWHAS 1 BEKTOPHASI AJITEBPA

Martpuiisl, TUITTBI MATPHII.

Omnepanuu ¢ MaTpUIlaMU, X CBOWCTBA.

YMHOXEHHE TPSIMOYTOJIbHBIX MaTPHII.

Martpuunasi opma 3aucy CUCTEMBI IMHEWHBIX alTreOpandecKuX ypaBHCHHI.

Onpenenurenyu U UX CBOWCTBA.

[Tonsitre onpenenuresns. MuHopbl U anredpandeckue TOTOTHEHHUS.

Cucrembl TUHEHHBIX aNTreOpanyecKuX ypaBHEHUM, OCHOBHBIE MMOHATHS U ONIPEICICHHUS.

[IpaBuno Kpamepa pemienusi CucteM JUHEHHBIX YPaBHEHU.

OOpaTHas MaTpula U €€ BbIYHUCICHHE. Y CIIOBUE CYHIECTBOBaHMS 0OpaTHOM MaTpPUIIbI.

10 Pemenne cucrem muHEHHBIX anreOpandecKux YpaBHEHHN METOJIOM 0OpaTHOW MaTPHIIBIL.

11. Meton Maycca pemieHus: CUCTEM JIMHEHHBIX YPaBHCHHH.

12. Permenue mpou3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUN MeTo0oM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamemnm.

14. OgHopoaHBIE CHUCTEMBI JIMHEWHBIX ypaBHeHHH. Kpurtepuil cyiecTBOBaHUS HETPUBHAIBHBIX
[911(S317178

15. TlonsaTue BekTOpa U JIMHEHHBIE ONepallii HaJl BEKTOPaMH, CBOICTBa onepaliuil.

16. JIuneitHas KOMOWHAIIMS BEKTOPOB.

17. JluneiiHas HE3aBHUCUMOCTh M JIMHEHHAs 3aBHUCUMOCTh I€OMETPUUYECKUX BEKTOpoB. Kpurepuii
JINHEMHOM 3aBUCUMOCTH.

18. ITonsTue 6a3uca. KoopauHatel BEKTOpA.

19. OproHopmupoBaHHbIi 6a3uc. Pa3noxkeHne BeKTopa 1o BeKTopaM Oasuca.

20. YnopsgoueHHas TpoliKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0azuce.

22.YcnoBusi OpTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHelHbIe MPOCTPAHCTBA.

24. Martpuua nepexoja ot 0a3uca kK 6a3ucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPUIIBL.

CoNooRrwWNE

MATEMATUYECKHU AHAJIN3

1. TloHsATHe mepeMeHHOH BeTUYNHBI U 00JaCTH €€ U3MEHEHHS.
2. TOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJIaccu(UKAIUs QYHKIHIMA.
3. OmnpezeneHue U TUITBI YUCIOBOH MOCIEI0BATEIBHOCTH.
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10.

IIpenen YHUCII0BOM IIOCJIEI0BATEIILHOCTH. Apudpmernueckue onepanuu HaJ
I10CJIEJOBATEIbHOCTSMU.

VYcnoBus CyiiecTBOBaHMS KOHEUHOTO IIpejiesia YUCI0BOM MOCie10BaTeNbHOCTH (Teopembl Koru
u Beitepmtpacca).

Bropoi1 3aMeuaTenbHbli peell.

[Ipenen pynxmun. Onpenenenus. I'eomerpuyeckas HHTEPIPETALUS OHATHUS TIpeIena QyHKIHH.
CBoiicTBa mIpeIemoB.

BeckoneuHo mainbie, 6eckoHEUHO OobINe PyHKIHH.

IlepBblii 3amMedaTenbHbIN IpeIe.

beckoHeuHO Maiible BETMYMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJlbleé M UX MCIOJIb30BaHUE MIPU
BBIYMCIICHUH NpeeoB. Tabinua SKBUBAJICHTHBIX OECKOHEUHO MAaJIbIX.

HenpepbiBHOCTP  (QyHKIMM B TOYKe W Ha mpoMexyTke. OIHOCTOPOHHHE TIpEAeIbl.
Knaccudukanus Touek pa3pbiBa rpaduka.

CpoiicTBa (hyHKIIMI, HEMTPEPHIBHBIX Ha OTpe3Ke (TeopeMsbl Beitepiirpacca, bonabiiano — Komn).
[TpousBoanas. ['eomerpuueckuii u puzndeckuit cMpIca Mpou3BoAHON. KacaTenbHas 1 HopMaib
K TUIOCKOM KpPHBOW.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHbIX (DYHKIUH.

CBsi3b MEXy CyLIECTBOBAHHUEM IIPOU3BOJHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOYKE.

[IpousBoiHas cymMMBI, Tpon3BeieHus, yacTHOTO. [Ipon3BogHas ciokHoM 1 00paTHOM PyHKIMIA.
[IpousBoHas napaMeTpruuecKku 3aJaHHONW (PYHKINU.

[IpousBoHas GyHKINH, 3aJaHHOM HESBHO.

JudpdepeHurpoBaHue CI0KHON MOKa3aTeIbHON (DYHKIIMH.

Huddepenuupyemocts. Juddepenunan. 'eomerpuueckuii cMbicn auddepennuana.
[TpousBoaubie u nuddepeHIranbl BHICIIUX TOPSIKOB.

OcHoBHbIe Teopembl muddepennnampHoro ucuuciaeHus (teopema depma, Teopema Poirs,
teopema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mpuorounen Telnopa u ero coiictBa. @opmyna Teitnopa. Ocratounsiii uieH Gopmysasl Teitnopa
B ¢opme Jlarpanxa u [1eano.

AcuMnToTsl rpaduka GyHKITUH.

OkcrpemyM. Heobxoaumoe ycinoBue 3KkCcTpeMyMma.

JlocTaTouyHbI€ YCIOBUS SKCTPEMYMA.

JlocTatouHoe ycinoBue Bo3pacTaHus (yObIBaHU) (DyHKIIUH.

Haubonpiiee n HauMmenblliee 3Ha4eHUs PYHKIIUU Ha OTpE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKA Ieperuba. JlocraTouHoe ycioBrUE BOTHYTOCTH (BBITYKJIOCTH).
Heobxonumoe ycnosue Touku neperuda. Jloctatounoe ycioBue rneperuoa.

OO61as cxeMa MOCTPOCHUSI U UCCIIeIOBaHUs rpaduka QyHKIUU.

®YHKIIMN HECKOJIbBKUX IEPEMEHHBIX

OmnpeneneHne U reOMeTpU4ecKUil CMbICH (YHKIIUH JIBYX IEPEMEHHBIX.

JIuHuU ypoBHS QYHKIUU JIBYX IIEPEMEHHBIX.

YacTHble NPOU3BOHbIE (PYHKIIMH HECKOJIbKUX NEPEMEHHBIX, UX T€OMETPUUECKUNA CMBICI
DyHKIIMM HECKOJIBKUX MTEPEMEHHBIX, MOHATHE MOJIHOTO Auddepennnana.
JuddepeHunpoBanue ca0KHbIX GYHKIUN HECKOIBKUX TEPEMEHHBIX.

ITpon3BoiHBIE BBICIIMX MOPSIKOB (YHKIIMH HECKOJIBKUX MepeMeHHbIX. CMellIaHHbIe
npousBoaHbie. Teopema IlIBapna.

ITpounsBoaHas GYHKIIMHM HECKOJIBKUX NTEPEMEHHBIX [0 HAIIPABJICHHUIO.

[Ipoun3BoaHas 110 HAIIPABJICHUIO U TPAJUEHT CKAIPHOIO MOJIA.

OKkcTpeMyM (DYHKIIMHU HECKOJIBKUX MEPEMEHHBIX.

Heo0xoanmMoe u 10cTaToyHOE YCIIOBUS 3KCTpeMyMa (DYHKIMU ABYX IMEPEMEHHBIX.

56



RBROoo~NooGa~wWNE

15.
16.
17.
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8.
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11.
12.
13.
14.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpa3Hasi, HeompeaeIeHHBIN HHTErpal. TabauIa OCHOBHBIX HHTETPAJIOB.

3aMeHa IepeMEHHON U MHTETPUPOBAHME I10 YaCTSIM B HEOIIPEJIETICHHOM HHTErpalle.
WuTerpupoBanre ¢ TOMOIIBIO MMOABEICHUS 10T 3HAK quddepeHnnana.

WNHuTerpupoBanue panoHalnbHbIX JPOOEH.

HHTerpupoBanue no 4acTsM U 3aMEeHa IEPEMEHHOM B OIIPEIEIICHHOM UHTETpaJIe.
WuTerpupoBanue TPUrOHOMETPHYECKUX (PYHKIUI, OCHOBHBIC TIPUEMBI.

WuTerpupoBanue UpparuoHAIBHBIX QYHKIU.

YHuBepcanpHas TPUTOHOMETPUYECKAs MTOJACTAHOBKA.

Onpenenensblil uHTErpai u ero ceoiictsa. ®opmyna Hetorona — Jleitbuuna.

[IpunoxxeHus onpeeeHHOro MHTErpajja K peleHnIo FTeOMETPUYECKUX U PU3NYECKUX 3a]1ad.
Brruncnenue miomazaei ¢ moMoIbo OIPeIEIeHHOTO HHTETpasa.

Brruncnenue mionaan v IUHBI KPUBOM, 3a/IaHHON YPAaBHEHHSIMU B TTapaMeTpuueckon hopme.
Brruncnenue miomaay KpUBOJIMHEWHOIO CEKTOPA B MOJISIPHBIX KOOpAWHATAX.

Beruncnenue miuomanei B NPsSMOYIOJIBHBIX M MOJIIPHBIX KOOpAMHATaX C IOMOINBIK OIpe-
JICJICHHOTO MHTETpaJIa.

Beruncnenue AMHBI IyTH € IOMOIIBIO ONPEIETICHHOTO UHTErpasa.

Beruncnenue ayvHBI Ay KPUBOH, 3aJaHHON apaMeTPUUECKU.

Brruncnenue o6beMa Tena BpalieHus ¢ IOMOIIbIO OMPEIETICeHHOTO UHTerpaa.

Brruncnenue miomaau noBepXHOCTH TeJla BPAIlCHHUS.

HecoOcTBeHHbIe HHTErpajbl MEPBOro M BTOPOro Tuma. [IoHATHS cXO0IMMOCTH U pacXoIuMOCTH
HECOOCTBEHHOTO MHTErpaa.

. HecoOGcTBEeHHBIC MHTETPAIIBI OT PA3PBIBHBIX (DYHKITUH.

KpaTHble, kpuBo/InHeiliHbIe, TOBEPXHOCTHbIE HHTErPAJIbl,
JIBOWMHOM MHTErpas, ONpeAeICHUE U CBOMCTBA.
[IpaBuia BeIYMCIIEHUS ABOMHOTO MHTETpaa.
HexkoTopsie npuiiokeHust IBOWHOTO WHTErpaja (K BEIYUCICHHIO TUIOMIAAeH, 00hEMOB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIMH, KOOPAUHAT LEHTPa TSHKECTH.
TpoitHO# UHTErpas, onpeaeIeHue U CBOMCTRA.
KpuBonuHeHblii HHTErpall IepBOro THUIA .
KpuBonuHeiinblii HHTErpajl BTOPOro THIIA.
Heobxomumoe u joctaTouHOE YCI0BUS HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpasia OT MyTH
UHTETPUPOBAHUSI.
®opmyna ['puna.
[ToBepXHOCTHBII UHTETpajl MEPBOTO THIIA.

10. DaeMeHTHI TCOPHHU II0JIA, HOBerHOCTHBII/I HHTCIpaJ BTOPOIo THUIIA.

=

CoNOR~WN

10

PSI/IBI

YucnoBele nojoxuTeabHble psaabl. [TonsaTHe cymMMbl GeckoHeyHOTO psaa. Cxoasuuecs u
pacxoasIuecs pssl.

Heo0xoauMblii IpU3HAK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

ITpusznaku [Janambepa u Koy, uHTErpanbHbli IpU3HaK.

3HaKoINEepeMEHHbIE Psi/ibl, A0COJIIOTHAS U YCIOBHAS CXOJIUMOCTb.

Teopema JleitOHUIA O CXOMMOCTH 3HAKOUEPETYIOIUXCS PSAJIOB.

OyHKIMOHAIBHBIE PABI, PABHOMEPHAS CXOAUMOCTB, IIPU3HAK Belepiurpacca.
Crenennsble psizibl, Teopema AGens, HHTepBall U PalyCc CXOJIUMOCTH CTEIIEHHOTO psja.
Pspn Teitnopa. YcnoBus pasinoxumoctu GyHKIUH B psia Teitnopa.

Paznoxenue B psag Teitnopa HEKOTOPBIX QYHKIMN (TaOIUYHbIE PA3JIOKEHUS).
ITpumenenue psina Teitnopa kK mpuOIMKEHHBIM BEIYUCICHHSIM.
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10.
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12.

13.

14.

15.

16.

17.
18.

OBbBIKHOBEHHBIE TU®®EPEHIIUAJIBHBIE YPABHEHMUSA

OCHOBHBIC TOHATUS TEOPUU OOBIKHOBEHHBIX AH(depeHInanbHbIX — ypaBHEHUH MEPBOTO
MOpsAZIKA: OTMpe/eeHne OOBIKHOBEHHOTO AuddepeHnnanbHoro ypaBHEHUs, (OPMBI 3alucu
OOBIKHOBEHHOTO (P PEepPeHINATBHOTO YpPaBHEHUS IIEPBOTO TMOPSJKA, TOHSATHS OOWIEro u
YaCTHOI'O PELIEHUH, OOLIero U YaCTHOr0 HMHTErPaJIoB.

[ToctanoBka 3anaun Komm s nuddepeHnanbHOTo ypaBHEHUs IEPBOTO MOPSIIKA.

Teopema cymiecTBOBaHUSI W €IUHCTBEHHOCTH peIIeHHs sl MU GEpeHIINaIbHOTO YPaBHEHHS
IIEPBOTO MOPSJIKA.

I'eomeTrpuueckuii cMbICI 00ILIETO HHTErpana OOBIKHOBEHHOI'O JI.y. IEPBOIO MOPSIKA.
Huddepennnanbable ypaBHEHUSI NEPBOrO MOPSJKA C PA3ACICHHBIMU U Pa3AesSIOIIMMUCS
MIepEMEHHbBIMHU.

Jluneituble uddepeHInanbHble  ypaBHEHHUS IEPBOro  MOPSJIKa. Merton Bapuanuu
IIPOU3BOJIBHOM IMOCTOSHHOM.

Huddepenunanbabie ypaBHeHUs N-T0O nopsaaka. OCHOBHbIE MOHITHS: (OPMBI 3aIIMCH, TTOHSATHS
0OLIero M YaCTHOTO PELIEHUH.

[locranoBka 3amaun Komm u kpaeBod 3agaud sl OOBIKHOBEHHOro JU((depeHIINaIbHOTO
ypaBHEHHUS N-TO MOpsiKa.

WnuterpupoBanne nuddepeHInanbHbIX ypaBHEHUH N-TO TMOpsJKa METOJO0M MOHMKEHUS
MOPSIIIKA.

Jluneiinbie ogHOpoaHbIe muddepeHnaIpHbple ypaBHeHHsT N-To mopsaka. OOmue cBoiicTBa
pelIeHui: TOHATHUS JIMHEWHO 3aBHCHMBIX M JIMHEHMHO HE3aBHUCHMBIX PEIICHUH, ONPENeIUTENs
Bponckoro, noustre GpyHnaMeHTanbHON CUCTEMBI PEIICHHIH,

Teopema o crpykType oOwmero pemeHus OOBIKHOBEHHOTO JIMHEWHOTO OJHOPOIHOTO
muddepeHInanTbHOro ypaBHEHHUS N-TO TIOPsIKA.

JIuHeliHble OfHOpOJHBIE IU(QEpeHIaIbHbIE YPAaBHEHUsSI N-TO  MOpsAKAa C IMOCTOSIHHBIMH
ko3 durmentamu.  XapaKTepUCTUUYECKOE YypaBHEHHE, €ro CBs3b C AuddepeHraTbHbIM
YPaBHEHHUEM.

By yacTHBIX pemieHnii JTUHEHHOTO OXHOPOAHOTO udQepeHInaTbHOTO ypaBHEHHS N - TO
nopsifika ¢ IOCTOSIHHBIMH — KOO(Q@QHUIMEHTaMM B  3aBUCUMOCTHM OT BHJa KOpHEH
XapaKTEPUCTHYECKOTO YPABHEHMUSL.

JIuHeliHble HeOHOPOHBIE AU depeHalbHble ypaBHEHUs. TeopeMa O CTpyKType OOIIero
pelIeHHUs.

Pemenne nuHEHHBIX HEOTHOPOAHBIX AU(dEepeHLUaNnbHBIX  YpaBHEHUH C TOCTOSHHBIMHU
ko3 uuuenTamu. Merox noadopa 4aCTHOTO pelieHus Ui IPaBbIX YacTel BUJa

f(x)=P (x)e”™, f(x)=M cospx+NsinpXx,

f (x) = P(x)e”™ cos Sx +Q(x)e™ sin BX.
Pemenne nuHEWHBIX HEOJHOPOAHBIX AU(PEepeHIIHANIBHBIX YPaBHEHU METOJO0M BapHAIHH
IIPpOU3BOJIBHBIX ITOCTOAHHBIX.
IloctanoBka u PCLICHUC 3a1a4YH Ha COOCTBEHHEBIE 3HAYEHHUS.
Cucremsl quddepeHunanbibix ypaBHeHU. [lonsTre HOpManbHOM cuctemsl. [lonsTus oOriero
Y YaCTHOI'O pelieHuii cucreMbl. Teopema o mpuBeneHuu nuddepeHnanTsHOro ypaBHEeHUS N-
Tr'o MopsjakKa K HOpMaJ'IBHOI\/'I CHUCTCEMC. MGTO)I HCKIHOYCHUA HCUM3BCCTHBIX.

TEOPUSA BEPOSATHOCTEM

1. Bwuasl ciyuyaltHBIX COOBITHI.
2. Knaccuyeckoe U CTaTUCTHYECKOE OMpeeNieHUs] BEpOSTHOCTU MOsBICHUsT cOObITHA. OCHOBHBIE

(hopMyITbl KOMOWHATOPUKH.
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[IpyHIMI CTATUCTUYECKOM YCTOMYMBOCTH OTHOCHUTEIBHBIX YacTOT. CBS3b M pa3INune MEXKIY
KJIACCUYECKHUM U CTaTUCTHUUYECKUM ONPEEIICHUSIMU BEPOSATHOCTH.

['eomeTpuueckoe omnpeesieHue BeposTHOCTH. 3anaua broddona.
Anrebpa coObrtuii. [loHATHS CyMMBI M TpPOU3BEACHUS COOBITHMH, MX  TIeOMeTpUYecKas
uHTepnperanus. OCHOBHBIE 3aKOHBI alIreOpbl COOBITHIA.

Teopema croxeHHsI BEpOATHOCTEH 11 HECOBMECTHBIX coObITHi. ClieIcTBUS U3 Hee.

Teopema closkeHust BEPOSATHOCTEH TSI COBMECTHBIX COOBITHH.

Teopema yMHOXEHHUSI BEPOSITHOCTEM Ui 3aBUCHUMBIX M HE3aBUCUMBIX  coObITHil. IloHsATne
YCIIOBHOU BEPOSATHOCTH.

Teopema 0 BEpOSATHOCTH TOSIBJICHUS XOTSI OBl OJTHOTO COOBITHSI.

@opMyiia MOJHON BEPOATHOCTH.

®opmyia beprymm.
JlokanbHas U MHTErpajibHas Teopemsl Jlanmaca.

Omnpenenenne W TUIBI COy4alHbIX BelauuuH. [loHsTHE 3akoHa pacmpeneneHus CiydaiiHoMN
BEeJIMUYUHBL. Psj pactipenenenus.
WuTerpanbHast GyHKIMS pacnpesenenns BepostHocTeld. OnpeeneHue, BEpOSITHOCTHBINA CMBICIT
U CBOWCTBA.

[TnotHOCTH BeposiTHOCTE. OmnpeneneHnue, BEPOSITHOCTHBIM CMBICT U CBOICTBA.
CBsi3p MeXay HMHTErpaibHOM (QyHKIUEHl pacmpeneneHus BEepOSTHOCTEH M IIOTHOCTHIO
BEPOSATHOCTEM.
Omnpenenenre, BEPOSATHOCTHBIM CMBICT M CBOWCTBA MaTeMaTHYeCKOrO  OXKHMJAHUS s
JMICKPETHBIX U HEMPEPBIBHBIX CITy4allHbIX BEJIHUHH.
Onpenenenre, BEPOSITHOCTHBINA CMBICT U CBOMCTBA AUCIIEPCUU.
buHOMMaBHBIN 3aKOH pacipeaesICHUSI.
CpenHee 1 HauBepOSITHENIIIEE YMCIIA TIOSABICHUN COOBITHS IPU OMHOMMAIBHOM paclpeleIeHUH.
3akoH pacnpenaenenus [lyaccona.
PaBHOMEpHBII 3aKOH pacnpeieICHUs] BEPOSTHOCTEH.
MOKa3aTeJIbHbIN 3aKOH paciupeaesieHus: BEPOSITHOCTEM.
HopMmanibHbIil 3aKOH pacnpeneneHusi BeposiTHOCTEH. BeposTHOCTh monagaHust HOPMaJIbHO
pacnpeneneHHON Cly4ailHOM BEJIMYMHBI HA MPOU3BOJIBLHBIN KOHEUHBIA HHTEPBAJ.

. BeposiTHOCTh MoOMmamaHusi HOPMAJIBHO PACHpPEEICHHON CIy4ailHOM BEJIMYMHBI HAa WHTEpBal,

CUMMETPUYHBIA OTHOCUTENBHO cpenHero 3HaueHus. [IpaBuino tpex curMm. Teopema JlsmyHoBa.
[IpenenbHbIe TEOPEMBI TEOPUHU BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTUKA

[Ipenmer u OCHOBHBIE 33JJa4ull MATEMATHYECKONW CTATUCTUKH.

ITonsitue o BIGOpouHOM MeToie. ['eHepanbHast U BBIOOPOYHAst COBOKYITHOCTH.

OcCHOBHBIE NOHATUS MATEMAaTHUECKOM CTATUCTUKU (BapUAL[MOHHBIHN PsiJl, YaCTOTA, OTHOCUTEIbHAS
4acTOTa, CTATUCTUYECKOE paclpeieieHue BhIOOPKH).

Omnupudeckas (yHKLIUS pacipeeseHust BHIOOPKU U ee CBOMCTBa.

[TosMroH 4yacTOT M MOJUIOH OTHOCUTENBHBIX YaCTOT.

I'ncrorpaMMa 4aCTOT U OTHOCHUTENBHBIX YaCTOT.

Toueunsle oLleHKU apaMeTpoB pacnpeaeaeHus. TpeOoBaHMs K OLIEHKaM.

Bri6opounas cpennsis. CBOWCTBO yCTOMUMBOCTH BEIOOPOUHBIX CPETHUX.

Bri6opouHas 1 ucnpaBieHHas AUCHEPCUH.

WHuTepBasibHbIE OLICHKU. [loBepUTENbHBIN MHTEPBAI U JOBEPUTEIbHAs BEPOSITHOCTH. [loHsTHE
TOYHOCTH OLIEHKH.

.HOCTpOCHI/IC JOBCPUTCIIbHOTO MHTEpBAJla IAJII OUCHKU reHepaﬂLHOﬁ cpeL[Heﬁ pu U3BECTHOM

CpCAHCM KBAAPATUICCKOM OTKIIOHCHUH.
HOCTpOCHI/IC JOBCPUTCIIBHOTI'O MHTCPBAJIA IJIS1 OIICHKU reHepanLHoﬁ Cpe,Z[HCI\/'I IIpu HC- U3BCCTHOM
CpCAHCM KBAAPATUICCKOM OTKIIOHCHUH. Cnyqaﬁ Majou BLI60pKI/I. PaCHpCIICJICHI/IC CTBIOI[CHTB..
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13. YnpoieHHbIe METOBI pacyeTa CTAaTUCTHYECKUX XapaKTEPUCTHK BEIOOPKH. Y CIIOBHBIC BAPUAHTHI.
Meron npou3BeACHUI.
14. Kpurepuu cornacusi. YpoBeHb 3HAUUMOCTH.

15. Kpurepuii ) 2 IInpcona.

16. KoppensunoHnHas ¥ perpecCHOHHas 3aBUCHMOCTH.

17. YpaBHeHue BbIOOPOUHOI perpeccuu.

18. BriOopounblii K03((HUIHEHT PErpecCcuu.

19. Be16opounslii K03(hPUITUEHT KOPPEISAIUH.

20. CBs13b MEXKIy BBIOOPOYHBIMH KO GHUIIMEHTAMH PETPECCHH KOPPEIISAIIUH.

KoMmmiekT 3az[aHm”1 AJISl BBINNOJTHCHUSA

pacdetHo-rpadpudyecknx pador (PI'P)
(151 ouenku komnerenuuu OK-1)

110 JUCIHUIIJIMHE Briciias MmaTeMaTnka
(HaUMEHOBaHUE JMCLUTUTHHBI)

ITo anredpe
PI'P Ne 1, yacth 1
-11 0 2 0 2
3aganue Nel. Jlansl matpuet A= 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

Boimosnuuts neiicteus: A% +8B' .

Bananue Ne2. [TpoomkuTh JaHHOE MaTpuuHOe pasenctso (2A+3B)? —4A” —6AB =...

Y MPOBEPUTH €ro Il MaTpull 4 ¥ B U3 IepBOro  3aJgaHusl.

3aganue No3. BeryuciuTh onpeaenuTeas AByMs CIIoco0aMu: pa3ioKEHHUEM I10 TIEPBOM CTPOKE U
pa3ioKeHueM 10 IEPBOMY CTOJIOIY.

10 -1 2

02 1 -1

11 -1 1

11 -2 1

3amanue No4. JIyist maHHOM MaTpHIIBl HAWTH 0OpaTHYIO MaTpuily. CrenaTh IPOBEPKY.

1 0 2
1 1 0].
-1 2 3

3ananue NoS. Pemnte matpuunoe ypaBuenue AXB=C (naiitu X). CnenaTh mpoBepKy.

SR

3ananue Ne6. HaliTu panr MaTpuubl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yactp 2
3aganue Nel. Pemuth cuctemy metosiom Kpamepa. Caenatb npoBepky.
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X +4X, — X3 =2
2X, +2X, +3%, =7
3% +6x,-2%, =1
3aznanue Ne2. Pemnthb cucremy u3 Nel meTooM oOpaTHON MaTpHULIBL.
3aganue No3. Pemuts cuctemy u3z Nel merogom ["aycca.
3amanue No4. Pemuth HEOTHOPOIHYIO cucTeMy MeTozioM ['aycca. Halitu oOiiee pemenue u
YacTHOE PELICHHUE.
X, + X, +2%X;+3X, =5
3X, +2X, —4x; - 2%, =1
5x +4x, + 4x,=11
3amanue NoS. Pemuth otHOpoaHYIO crcteMy MmetoaoM ['aycca. Halitu obmiee pemenue u @CP.
2X, +6X, —9%, —9x, =0
4%, —5%; + X, =0
3% +3X, —TX, —4x,=0"
X, —3X, +2X; +5%, =0
PI'P Nel, wacth 3
3aganme Nol. ITokasaTh, 4To BeKTOps! M, N, P 06pa3yoT 6a3wc B HPOCTPAHCTBE U PA3IIOKUTH
BekTOp @ mo srtomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5 —4,13).
Bamarme Ne2. JIaHEl BeKTOps! M # N . BBISICHATS — KOJITMHEAPHE! JIH BEKTOPHI & U b .

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b=2n—-m.

A
3amganue Ne3. Haiitu | a|, ecin \m\ = 6\/5, ‘ﬁ‘ =2,(m,n)=135", a=6n-m.
3amanue Ned. Jlan A ABC . Haiittu £/ B, ecim A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux "x' BEKTOpPHl @ W D HepHEHAUKYIAPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu miommaap mapajuiesiorpaMmma, IIoOCTPOEHHOro Ha BEKTopax a u b .

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3, (m, ﬁ)=€.

3amanue No7. Haittu mnomans tpeyronsuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. Jlansl Bektopsl @, b, C. BBIACHHTBL — KOMIUIAHAPHBI M BEKTOPBI. ECiIu BEKTOpHI He

KOMILIAHAPHBI, TO HAWTH 00BEM MapajieNeNuIeia, HOCTPOEHHOTo Ha Bektopax a, b, C n
OIIPENEIUTh — KaKyK TPOUKY OHH 00pasyroT.
a(l;-1;5),b(2;4;-2),c(3;0:1).
PI'P Ne 1, vactn 4
Bananue Nel. Ipamas |, mpoxomut uepes Touky A mapamiensHo Bextopy (. Ipsmas |,

HOPOXOAUT uepe3 Touky B mepnenaukynspHo BekTopy N . HaiiTu Touky nepeceueHus npsMbix U
yron mexay mumu, ecin A (3;5), 0 (1;3), B(0;5), n (-3;4).
Bananue No2. Jlana npsmas |, . Ipamas |, mpoxoaur uepes Touku A u B. Haiitu pacctosinue ot

Touku nepecedenus npsameix |, u |, 1o npsamoii |,.

. x=-8t-3 _ _ _ B
Il'{y:3t+4, A(4;0), B(7;3), |3.9x—12y+2_0.

3aganue Ne3. Haiitu paccrosiaue or Toukn M, 1o miockocTd ¢, mpoxozsieit depe3 Touky A

nepreHuKysipao Bekropy N, ecmu M (0; 1;7), A(2;-1;4), n(6; 22; -3).
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3aganue Ned. Haiiti yros Mex/Iy IIOCKOCTBIO ¢ M INIOCKOCTBIO [3, MPOXOISAIIEH Yepe3 TOUKH
A BuC,ecmu a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3ammcaTh KAHOHHUYECKHE YPABHEHHS MPSIMOM, 3aJaHHON OOIIUMH YpaBHEHUSIMHU.
X+2y-9z-10=0;
{3x+4y+82—24:0.
3ajganve Ne6. Haiitu TouKy nepecedenus npsamoi | ¥ miockoctd o ¥ yros Mexmiy HUMM.
I :XLZ:X:Z—_l; o:X+2y—-32-12=0.
3 4 -2
3ananue Ne7. Ipsmas |, mpoxomut uepes Touku A u B. Ipamas |, npoxomut uepes Touxy M
TepreHMKYISPHO MIOCKOCTH ¢ . Haiitu yros mexmy npameivu |, u |, u BeIsicHuTS — NEsxar nu
OHH B OJTHOH IJIOCKOCTH WJIM CKPEIIHBAIOTCSI.
A(9;-31),B(4;4,-5), M (-111,-11), «a:2x+3y—-z-1=0.
PI'P Ne 1, yacth 5

2 2
3aznanue Nel. JIns nanHOM KpuBOM % + 55 1 yka3atb QOKyCBHI, SKCLIEHTPUCHUTET,

JUPEKTPHCHL. [I0CTPOUTE KPUBYIO, N300pa3suTh (GOKYCHI, JUPEKTPUCHI.
3amanme Ne2. TIpuBectu ypaBHeHUe KpuBoi 9x° —25y* —18x 4+ 200y —616=0 k

KaHOHUYECKOMY BUIY U IIOCTPOUTH KPUBYIO.
PI'P Ne6

3amanue Nel. Jlist muHeliHOro orneparopa 4 3amaHsl 00passl 6asucHbIx onemenToB A€, AE,, A€,
. 3ammcartp Matpuiy oneparopa 4 B 6asuce €, €,, €, u HaliTn 0Opa3

JleMeHTa X .
Ae =7e, +3e,-2¢e,, Ae,=¢e, —€,+4e,, Ae,=2ge +2¢,+3€,,
X=28€ —4¢€,+¢,.
3amganue No2. Haiitu coOCTBEHHBIC 3HAUCHHSI 1 COOCTBEHHBIE BEKTOPHI JUHEHHOTO OTepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oa3uce marpuueil A= 7 ol

IIo unTerpasam
HeonpeneneHHublii ”HTErpaJji
HaijiTu unTerpanbl.

\/tg_x+3 sm2x dx S5x+1 COS(2 5*/_)
LI cos? X dx 2. J.cos X BIJZX\/W 4'J.\/x2+2x+ . 5'[

cos(In3x+4)

dx 6. I(l— 3x)cos5xdx

7. _[arcthJ_dx 8. Je‘XCOSSde 9. J‘x In x+3 dx 10. j dx 11. j(z—x)lni/;dx

12. .[(x2+3x—1)3sxdx 13. Istinzgdx 14. J'(8x—3)cos§dx 15. I(«ﬁ—Sx)sinxdx

16. [(x-1)"In* (x-1)dx 17. jwzijx

dx 18 dx

.[9(sinx+cosx)oI I)(5_x4_4x3+13x
(cosx —sinx)° (x-1)(x-2)
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3 _ By2 _ X2 +2x% +2x+1 ) .
20. IZX 6x"+7x—4 J.( dx 22 IS|n42xcos32xdx 23. Ismzxcosz3xdx 24,

(x+1)(x-2)* o X* +1)(x* +x+2)

dx dx
1(2::?3:Z;fj?dx 25'J§ﬁ7i7f:3

OnpeneneHHbIii HHTErpaJ
1. Haiiti miomans Gurypsl, orpaHu4eHHON rpadukaMu GyHKIHIA.
2. Haiitu tutomans GUrypsl, OrpaHUYeHHON JIMHUSAMH, 3aJaHHBIMHA YPAaBHEHUSIMU B TTOJIIPHBIX
KOOpAMHATAX.
3. Haiitu o6beM Tena, oOpazoBaHHOTO BpamieHueM ¢uryp. s HEeYeTHBIX BAPHAHTOB —
OTHOCHTENBHO ocH 0X, TSl YeTHBIX BAPUAHTOB — OTHOCHTENBHO ocH 0.
4. BBIYUCITUTH JJTUHBI IYT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMH B IIPSIMOYTOJILHOM CHCTEME KOOPAWHAT;
0) 3aIaHHBIX YPAaBHEHUSMH B TIOJSIPHBIX KOOPAWHATAX — ISl YETHBIX BAPHAHTOB,
YpaBHEHHUSIMH B TIapaMETPHUECKON (hopMe — ISl HEYETHBIX BApUAHTOB.
5. BeruucnauTs momaam noBepXHOCTH, 00pa30BaHHOM MIPH BpallleHUU BOKPYT ocu X KpUBOH.
6. BeruncnuTh HECOOCTBEHHBIE MHTETPAJIBI HITH YCTAHOBHTD UX PACXOJAUMOCTb.
7. Pemutsb 3a1auy ¢ GU3NYECKUM COJIEPIKAHUEM.
VYcnosus 3a1a4y

1) y=x*12, y=1/1+x?) 2) r=sin‘ep 3) x* =2y, y=|
4a) y=e€", 0<x<In5 46) r=3(-singp) —-7/2<p<-xl/6

o dX 1

| Y [xIn® xdx

1(2x=-DVx* -1 o

7) OmHOpOaHBIH cTepKeHb nHOM 21 MMeeT Maccy M, maTepuaibHast TOUYKa Macchl M

pacrojio’keHa Ha CepeIMHHOM MEepHEeHANKYIsSIpe K CTEP’KHIO Ha paccTosiHUM B ot ero cepeauns. C
KaKOW CWJION CTEP>KEHb MPUTATUBAET TOUKY?

5) y=1/x, 3<x<4 6)

KparHble, KpUBOJIMHEHbIE HHTETPAJIbI
2 2y

1. V3MeHUTD MOPAIOK HHTErpUpOBanus B jBoitHoM unterpaie [dy [ f (X, y)dx.
0 y-2

2. Bbrunciuth 06beM Teja, OrpaHHYEHHOTO OBEPXHOCTAME X° +Yy> =4X, Z=X, Z=3X

3. BBIUMCIUTh MEXaHUYECKUE XapaKTEPUCTUKH TUIACTUHBI - YCIOBHSI, 33JAFOIIUE IUIACTUHY:
AABC, A(0;0), B(-3;0), C(0;1) Haiitu X, Y,

4. BeUuciuTh paboTy CHIIOBOTO IOJISI BIOJb ITyTH, 33/1aBa€MOTO0 JIMHUEH | B HampaBiIeHUU
BO3pacTaHus mapamerpa t: cuna F = (X°;y—z°;X), ypaBHeHHE KpUBOii
x=t,y=t-1,z=2t,0<t<2

5. Hamucatb 1 npoBeputh popMyry I'puna s mons F u kouTypa Tpeyronsauka ABC :

6. Koopmuuats! cunbl  (XY; —2x°), xoopaunatsl Touek A(L1), B(2;3), C(0;2).

ITo 00bIKHOBEHHBIM MM} PepeHIHATBLHBIM YPABHCHUSM

2
1. HapucoBaTh HHTErpaIbHyIO KPUBYIO ypaBHeHHs ) = X~ — J, IpOXOJsuIyio

gyepes Touky M(2;3/2).Pemnth ypaBHEHHE METOJIOM U30KIIUH.
Pemuth ypaBHEeHUS:

2. 4+ y?dx—ydy=xydy,

63



10.
11.
12.

13.

14

15

16.
17.

18.

2
ZQ:y—Z+8—y+8,
dx x° X
dy 3x+2y+1

dx X+1
xe¥ dx+ (xzyey2 +tgy)dy =0.

Pemnts 3amaun Ko aiist ypaBHEHU:

dy 2 3y

=T T T, 1 = 1)

dx  x* X y@

4y'+x%y = (x* +8)e y?, y(0) =1.

"

" 1
+xy"=—".

Jx

. Permuts 3amauy Komm:  y” =18sin® ycosy, y(@) = > y'(1) =3.

. Pemntes ypaBHEHME:! X2y

Pemnte ypaBHEeHUS:
e 244

yo oty =X,
y"+5y"+7y"+3y=(16x+20)e",
y" + 25y = 2¢0s5x —sin5x + >,

"3y 42y =—
VY Y S e

. Pemuts kpaeByro 3amauy: Y’ +2y +5y=-3sin2x, y(0)=1, y[%j =0.

. Haiitu co6cTBeHHble 3HaUeHUsI A ¥ COOCTBEHHbIE (GYHKIIMU Y 3aauu:

y'+2y=0, y(0)=0, y'(b)=y(b).
Pemnts ypaBHEeHUS:
x%y" +2xy' -6y = xInx,

y'—xy'—4y=0.
Pemuth cuctembl ypaBHEHUM:
21 _ '\ — r_ _ H
{x 7' +5xz+4y =0, 1 {z’ y-1z, 20. {y' 4y -3z +sinx,
y' =z y'=z-y. 72'=2y—27-COSX.

ITo Teopum BeposiTHOCTEM

V cOopumka umerores 10 geraneid, Majio OTIMYAOIIMXCS TI0 BHENIHEMY BHLy. W3 HUX 6 neTaneii
[IEPBOIO COpPTa, a 4 — Broporo. KakoBa BEpOSITHOCT TOTO, YTO CPE/IH B3ATHIX Hayjuauy 5 JeTaiei
3 oKaxXyTcs IepBOro copra?

B ypHe 7 4epHbIX MAPOB U 5 KENThIX MmapoB. HallTH BEPOATHOCTH TOTO, YTO CPEAM Hayjuauy
U3BJICUYCHHBIX 4-X MIAPOB OKAKETCS 00JIee 2-X KENTHIX.

BeposTHOCTh OTKa3a KaKIOTO M3 HE3aBHCHMO PabOTAIONIMX 3JIEMEHTOB DJIEKTPUUECKON ey
pasua P =0,05. Haiitu BepossTHOCTH 6€30TKa3HO# pabOTHI SIEKTPUIECKON LETTH.

1+

—

Ha nByx craHkax oOpa0aThIBAIOTCS OJHOTHITHBIC JeTalld. BEepOSTHOCTh M3TOTOBIICHHS CTaHIAPTHOU
JleTanu AJid nepBoro cranka pasHa 0,96, a myist Broporo cranka - 0,92. Jleranu cKIaabIBatOTCS B OJJHOM
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MecTe, MpUYEM TMEPBBIA CTAaHOK M3rOTaBiIMBAaeT B 1,5 pasa MeHble aerancii, yem BTopoil. Haittu
BEPOATHOCTH TOr'0, YTO B34ATasA HayJaudy AC€TAJIb OKaXXCTCA HCCTaHI[apTHOﬁ.
BepOHTHOCTI) TOI'0, YTO HayJda4dy B3ATaA ACTAJIb U3 MApTHU CTaHJApTHA, paBHA 0,92 Haiitu BEPOATHOCTH
TOr'0, YTO CPE€AU B3ATHIX HayAa1y MICCTHU ACTAJICU HEC MCHEC IBYX OKAKYTCs HCCTaHAAPTHBIMU.
BepositHOCTh O€30TKa3HOUM paboThl Kaxaoro u3 700 He3aBHCHMO pPabOTAIOMIMX AJIEMEHTOB
HEKoTOporo ycrpoicrsa pasHa 0,85. HaiiTu BeposSTHOCTH TOTO, YTO BBIMAYT U3 CTposi OT 80 110
120 snemenToB; poBHO 100 351eMEHTOB.
YCTpOHCTBO COCTOUT U3 4-X 3JIEMEHTOB, PA0OTAOIINX HE3aBUCHMO JIPYT OT Ipyra. BeposSTHOCTh
HAJEeKHOM pPabOThl KaXKIOro 3jeMeHTa B oJHOM ucnbiTaHuu paBHa 0,9. CocTtaBUTh 3aKOH
pacrnpeeneHus TMCKPETHON CIydyailHOM BENTMUMHBI X - YKCJIa OTKA3aBIIMX AJIEMEHTOB B OJTHOM
OTIBITE.
HezaBucumplie ciyqaitapie BenmnuuHbl X | Y 3aJaHbl psaMy pacipeieieHusI.
2 | 15 2‘3 1510 | 2

Y

4

01| 03| 02
P

0,3 |02
P
. 2
Haiitu cpenHee kBaapaTHueckoe oTkaoHenue Betuuuasl Z =2 X —3Y .
YCeTpoicTBO COCTOUT U3 4-X HE3aBUCUMO PAOOTAIOIIMX OJHOTHUITHBIX 3JIEMEHTOB. BeposTHOCTH

HaJEeKHOM paboThl Kaxkaoro aiaemMenta pasHa 0,995. HaiiTu BeposTHOCTH TOTO, 4YTO paboOTaroT
HE MEHee TPeX HJIEMEHTOB.

10. Ciryuaiinast BenmuarHa X 3aJlaHa TUIOTHOCTBIO BEPOSTHOCTEH:

0 npu x <0,
f(x)=<a(x*+2x) nmpu 0<x<l,
0 npu Xx>1.

Haiitn kosddunuent "a", uHTerpanbHyio (QyHKIHUIO pacrpeneieHus

F(x), M(X), D(X) u BepositHoCcTh momaganus X B untepnai (0,2; 0,8).

11. Ha cranke m3roraBnuBaeTcs Aetanb. Ee mmuHa X - ciydailiHas BeIWYMHA, pacTpeeieHHas 10

wmn

HOPMaJIBHOMY 3aKOHY ¢ napamerpamu: a=20 cM, o=1,1 cm. Hailtu BepossTHOCTH TOTO, YTO
JUIMHA AeTanu 3akiodeHa mexay 19 cm u 21,1 cm. Kakoe oTkiIOHEHHE UIMHBI JETAIH OT d
MOXHO TapaHTHpoBaTh ¢ BeposiTHOCTRIO 0,9; 0,997 B kakux mnpenenax OyayT JexaThb
MPAKTUYECKHU BCE pa3Mephl AeTayeit ?

Ilo MaTeMaTH4YeCKONM CTATHCTUHKE

JUis KaXJI0ro BapuaHTa TpedyeTcs:
[IpencraBuTh ONBITHBIC JAHHBIC B CTPYNIIMPOBAHHOM BHIE, pa30uB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiitu smnuprueckyro GyHKIMIO pacripesiesieHUs] U IOCTPOUTh €€ rpaduk.
[TocTpouTh MOJIMTOH U TUCTOIPAMMY OTHOCHUTENIBHBIX YacTOT.
Bbruncnute METOOM NpPOU3BEIEHUM UYUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU: BBIOOPOUYHYIO
CPEeHIO0, BEBIOOPOUYHYIO M HCIPABICHHYIO JUCIEPCHH, BHIOOPOUYHOE CpeHee KBaJpaTHdecKoe
OTKJIOHEHUE, KOA(PPULIUEHTH ACUMMETPUH U JKCIIECCa.
Haiitu TOYeuHble OLICHKM MapaMeTpOB HOPMAJIBHOIO 3aKOHA paclpelesieHus] U IIOTHOCTb
BepositHocTel f(X).
IIpoBeputp, coryacyercss Ju NpUHUMAaeMas TMIIOT€3a O HOPMAJIBHOM  paclpeleiieHUuu
TeHEepaJIbHOH ~ COBOKYIMHOCTH C SMIIMPUYECKUM pacHpeieseHUeM BBIOOPKH, HCHOJIb3Ys
kputepuu [Iupcona u Kommoroposa (ripu ypoBasx 3Hauumoctu 0,05; 0,01).
Halitu wuHTepBanbHBIE OLEHKH ApaMETPOB HOPMAJbHOTO 3aKOHA paclpelesieHus, NPUHSB
JOBEPUTENBHYIO BepoATHOCTh ¥ = 0,95 u 0,99.

3amanune
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Pe3ynbTaThl perucTpanuy cperHeil SKCIUTyaTallMOHHOW CKOPOCTH JBMXEHHS aBTOOYCOB Ha
MEXAYTOPOIHBIX MapUIpyTax IPEICTABIECHbI B BUI€ BAPUAILIMOHHOIO psJia B Ta0IMIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepuu onenku:

- OII€HKA «3a4TCHO» BBICTABJIIACTCA CTYACHTY, €CJIM OH PCTYIIAPHO B TCUCHUE CEMECTPA IPEACTABIIAI
peieHrd 3aJa4y, BBIMMOJHUI IIOJHOCTBIO BCC 3aJlaHUA W HUX 3allUTHII, OTBETUB Ha BOIIPOCHI
npernoaaBaTeid;
- OINCHKa «HE 3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIM OH HEPETYIIPHO B TCUCHUC CEMECTpPaA
NpEACTaBIA PCIICHHUA 3ada4d, BBIIIOJTHHII 3aJJaHUSA HE IOJHOCTBIO WIIN BOO6HIC HE TIPCACTABJIAI

paboThI

npenoaaBaTciis.

Ha TMPOBEpPKY,

JOIMYCKAC€T CYHICCTBECHHBIC HCETOYHOCTH B OTBETAaX Ha BOIIPOCHI
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