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1. Ileau ocBOEHMSI JUCHUIIHHBI

K OCHOBHBIM WeJsIM OCBOCHHS JUCIUIUIMHBI  «MaremaTtuka» Cciaeayer
OTHECTH:
- BOCITUTAHUE Y CTYJICHTOB OOIIeH MaTEMaTHICCKON KYIbTYPHI,
- MpUOOpETEeHNE CTYACHTAaMH IIMPOKOI0 Kpyra MaTeMaTHYCCKUX 3HAHHWHA, YMCHUU H
HABBIKOB;
- pa3BHUTHE CIIOCOOHOCTH CTYJCHTOB K MHAYKTHBHOMY U JICIYKTUBHOMY MBIIIJICHUIO
HapSIy C pa3BUTHEM MAaTeMaTHYCCKOW MHTYHITUH;
- YMEHHE CTyACHTAaMH Pa3BUBAaTh HABBIKK CAMOCTOSITEIBLHOTO HM3YUCHHS YUECOHOU M
HAyYHOM JINTEPATYPhI, COACPIKAIICH MaTEMaTHUYECKUE CBEACHUS U PE3YJIbTATHI;
- (opmupoBanme y cTyAeHTa TpebyemMoro Habopa KOMIIETCHIIUM, COOTBETCTBYIOIINX
€r0 HaMpaBJICHUIO TTOATOTOBKH U O0ECTIEYMBAIONINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE TPYyJa.

K ocHOBHBIM 3agayaM OCBOEHUS ITUCIUIUIMHBI «MaTemaTuka» cieayer
OTHECTH:
- OCBOCHHE CTYJICHTAaMH OCHOBHBIX TOHSITHH, METOJOB, (OPMHUPYIOIIUX OOIIYIO
MaTEMaTUYECKYI0  TOATOTOBKY, HEOOXOAMUMYIO JIJIi  YCICIIHOTO  pPEeIIeHUs
IPUKJIaTHBIX 337124,
- TOATOTOBKY CTYACHTOB K JIEATECILHOCTH B COOTBETCTBUU C KBaTU(UKAITMOHHOU
XapaKTEPUCTHKON OaKaiaBpa 1o HaIlpaBJICHUIO, B TOM YHCIIe (OPMUPOBAHUEC YMCHUI
UCIIOJIb30BaTh OCBOCHHBIE MaTeMaTHYECKHE METOABl B  MPOodEeCCHOHAIBHOM
NESATCIIbHOCTH.

2. Mecto nucuumuiaabl B cTpykrype OOII 6akanaBpuara

Jucunmianaa «MaTtemaTukay OTHOCHTCS K oOs3aTenbHO dactu Omoka bl. Ee
U3y4YEHHE 00ECIeUrnBAET U3YUYEHUE TUCIIUILINH:
B o6s3amenvuoti vacmu:
- (pusuka;
- TEOpETUYECKasi MEXaHHKa;
- COMNPOTHUBIICHUE MATEPHUAJIOB;
- TUIPABJIMKA U TUIPOTTHEBMOIIPUBO/I;
- 00111251 PJIEKTPOTEXHUKA U DJICKTPOHUKA,
- CTaHJIapTU3ALIMS U METPOJIOTHS;
- ”HQOPMATHUKA;
- ’KOHOMMKA U YIPaBJICHUE TPOU3BOIACTBOM;
- METOJIbl HAYYHBIX UCCIICIOBAaHUMN.
B uacmu, popmupyemoti yuacmuuxamu oopazoeamenbHblxX OMHOUEHUI:
- aBTOMOOMJIbLHBIE JIBUTATEIIN;
- CAIIP aBTOTpaHCIOPTHBIX NPEANPUATHH;
- nH(QOpMaILlMOHHOE 00ecTIeYeHNEe aBTOTPAHCTIOPTHBIX MPEANPUSITHH.



3. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00yUYEeHHUS MO AUCIHHUILINHE,
COOTHECEHHbIC ¢ IJIAHMPYEMBIMH Pe3yJbTATaAaMHM OCBOCHUSI 00pa30BaTeJIbHOM
NporpaMMmel

B pe3ynbrare ocBOEHHS TUCUMIUIMHBL y 00ydaromuxcs (popMUPYIOTCS CleAyolIue
KOMITETEHIIUU U JOJIKHBI OBITh JIOCTUTHYTHI CJIEIYIONINE Pe3yJbTaThl 00yUeHUs Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOUIUX KOMIIETCHIIHI:

Kon B pe3yasTarte ocBo- | Koa u Haumeno- | Ilepeyenb nmiaHupy-
KOMIIeTEeHI[UH eHHs 00pa3oBa- BaHUE MHIUKATO- | €MbIX Pe3yJbTaTOB
TeJIbHOM Mporpam- pa 10CTH:KeHUsI | 00y4YeHHs MO JUCIIU-
MBI 00y4darommiicst KOMIIeTEHIIUH IUINHE
A0JI7KeH 00/1a1aTh
OIIK-1 Cnoco6en npumensTs | OIIK-1.1 Hcnonb- | 3HATH:
€CTECTBEHHOHAYYHBIE | 3y€T METOAbl Ma- | ¢ OCHOBHBIEC IIOHATHS
U OOLIEHMH)KXEHEPHBIEC | TEMAaTHYECKOTO U METOJIbl aJreopsl,
3HAHMS, METOJbl Ma- | aHAJIM3a U MOJIETU- | MaTeMaTHYECKOro
TEMATUYECKOTO aHa- | pOBaHUS Ul pe- | amamusza,  audde-

NIM3a U MOJENHPOBA- | IIEHWA  NPHUKIAJA- | pEHIMAILHBIX ypaB-
HAA B NpoeccHo- | HBIX 3a1ad B IIPO- | HEHW, TEOpHU Be-

HQJIBHON JAESTENbHO- | (PECCUOHATIBHOU pPOSITHOCTEH U Mare-
CTH chepe MaTHYCCKOM CTaTH-
CTUKHU
yMeTh:

® ICIIOJIb30BaTh  (PYyH-
JaMEHTAJIbHBIE Ma-
TEMaTU4YECKHE 3Ha-
HUS JUIS  PEIICHUS
MPUKJIAIHBIX 3a71a4 B
npodeccruoHanbHON
chepe

BJIA/IETh:

METOJIaMH MaTeMaTH-
YeCKOT0 aHajau3za W
MOJICTUPOBAHUS IS
dbopmMynHpoBaHUS U
peueHus  cTaHaapT-
HBIX 3a/1a4 Mpodeccu-
OHAJILHOW JEATEIIbHO-
CTU C TPUMEHEHUEM
WHOOPMAITMOHHO ~ —
KOMMYHHUKAITHOHHBIX
TEXHOJIOTMHA U C yue-
TOM OCHOBHBIX Tpe-
O0oBanuii  mHbOpMa-




AOHHOW Oe30macHo-
CTHU

4. CTpyKTYypAa U cofepKaHue TUCIUIINMHBI

OuHo-3a04yHas popma

OO6u1ast Tpy10€MKOCTh JUCHUILIUHBI COCTaBIISIET 12 3a4€THBIX €IUHUII, T.€. 432
akajieMuyeckux yaca (u3 Hux 324 yaca— camMocCTosATelIbHasi paboTa CTYJIEHTOB).

Pa3nensl nucuuminmuel « MaTeMaTrukay M3y4yaroTcs Ha IEPBOM Kypce.

[Ipu 5TOM B IEPBOM CEMECTPE BBIACIISIOTCS 8 3a4€THBIX €AUHULL, T.€. 288 aka-
JEMUYECKUX YacoB, U3 HUX 72 yaca Ha ayAUTOPHYI0 padoty u 216 yacoB Ha camo-
CTOSITEJIbHYIO pabOTy CTYJIEHTOB.

Bo BTOpOM cemecTpe BBIAEHAIOTCS 4 3a4ETHBIX €AUHULBL, T.€. 144 akageMuue-
CKHMX 4Yaca, u3 HuX 36 yacoB Ha ayauTopHYyI0 padoty u 108 yacoB Ha caMOCTOSTEb-
HYI0 pabOTy CTYyJCHTOB.

IlepBblii cemecTp: ynekuun — 44 4yaca, IpakTUYECKUE 3aHATHS — 28 4acos,
¢dbopMa KOHTPOJIA - 3a4eT.

Bropoii cemectp: nexkuuu — 10 gacos, npaktuyeckue 3aHATHA — 26 4acos,
¢dbopMa KOHTPOJIS — DK3aMEH.

3aouHas hopma

OO6m1ast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIISIET 12 3a4€THBIX €IUHUII, T.€. 432
akajemMuyeckux yaca (u3 Hux 384 yaca— camocrosTenbHas paboTa CTYJIEHTOB).

Pa3znensl nucuumnuuel « MaTeMaTrkay U3y4yaroTcs Ha IEPBOM Kypce.

[Ipu 3TOM B IEPBOM CEMECTPE BBIACIISIOTCS 8 3a4€THBIX €AUHULL, T.€. 288 aka-
JEMUYECKUX YacoB, U3 HUX 32 yaca Ha ayIUTOPHYIO padoTy U 256 yacoB Ha caMo-
CTOSITENIbHYIO pa0OTy CTYJIEHTOB.

Bo BTOpOM cemecTpe BBIAEHAIOTCS 4 3a4ETHBIX €OUHULBL, T.€. 144 akaneMuue-
CKHX 4aca, u3 HuX 16 4acoB Ha ayauTOpHYIO paboTy U 128 4acoB Ha caMOCTOSITENb-
HYI0 pabOTy CTYACHTOB.

IlepBblii cemecTp: nekuuu — 12 yacos, npaktuueckue 3aHsatus — 20 yacos,
(dopMa KOHTpOJIA - 3aUET.

Bropoii cemecTp: nekunn —4 yaca, mpakTuueckue 3ansatus — 12 gacos, popma
KOHTPOJISL — 3K3aMEH.

CtpykTypa U coJiepKaHue AUCHMIUIMHBI «MaTemaTuka» Mo CpokKam M BHUJIAM
paboThl oTpaxeHs! B [Ipunoxenun 1.

Conepxxanue pa3ieioB JUCHUILIHHbBI
IlepBbIiii cemecTp

BBenenune

[Ipenmer, 3apaum u coaepxanre AMCUUIUTMHBI. OCHOBHBIE 3TAMbl PA3BUTHA IUCIU-
miHbl. CTPYKTypa Kypca, €ro MECTO U POJIb B MMOJTOTOBKE CIIEIIUATIMCTA, CBS3b C
JIPYTUMU JTACIUILIIMHAMMU.




Pa3znen 1. DneMeHTHI JIMHEHHOH aJareOpbl

Tema 1.1. MaTpuusl 1 onpeaeuTeN 4.

[Tonsitue marpuiisl. Buael matpuu. JleiictBus Haa marpunamu. Onepanuu Hajl
MaTpullaMi U UX cBOMcTBa. OmpenennuTesd, uX CBOMCTBA U BblUMCeHUA. [loHaTHs
MHUHOpA U anreOpandyeckoro aomnoyiHeHus. PasziokeHue onpenenurtesnis Mo AJIeMEH-
TaM CTPOKH WJIK CTOJIONA. Berunciienue onpenenuTenei pa3inyHoro nopsiaka.

Tema 1.2. O0paTHas maTpuna.

OOpaTHast MaTpulla U aJTOPUTM €€ BBIUMCICHHs. DJIeMEHTapHbIe MpeoOdpas3o-
BaHus Martpull. [IpuBeneHre MaTpuUbl K IMaroHaIbHOMY WM TPaeUUeBUIHOMY BHU-
ny. Matpuunas (opma 3amucu CHUCTEMBbI JUHEHHBIX aire0pandyeckux ypaBHEHUH.
Panr marpunpr.

Tema 1.3. Pemienune cucrem JJHHEHHBIX ajredpanyecKux ypaBHEeHUM.

CucreMbl TMHEWHBIX aIreOpandyecKuX YpaBHEHHUH, OCHOBHBIE MOHATHUS pelie-
HUsI, COBMECTHOCTH U HECOBMECTHOCTH CHCTEMBI. PellleHne cucTeM JIMHEMHBIX ypaB-
HeHuit metogioM Kpamepa, meTonom oOpaTHo# MaTpulibl, MeTosoM ["aycca. [Iposep-
Ka npaBuwibHOCTH pemeHuil. Teopema Kponekepa — Kanemn. Pemenne nponsBois-
HBIX CUCTEM JIMHEMHBIX ypaBHEHUN MeToAoM ['aycca. Pemenne oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPABHEHUM.

Pa3zpges 2. JDiieMeHTHI BEKTOPHOH aJIredpbl

Tema 2.1. JIuneliHble omepanuyd HaJl BEKTOpaMHU, UX CBOMCTBa. JIMHEiHBbIE
KOMOMHAITMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTh M HE3aBUCHMOCTH BEKTOPOB. baswuc
CUCTEMBI BEKTOPOB. Paznoxenue BekTopa mo 0asucy.

Tema 2.2. CxansgpHO€, BEKTOPHOE U CMEUIAHHOE MPOU3BEAECHUS BEKTOPOB, UX
CBOMCTBA. YCIIOBHSI OPTOTOHAJIIBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTO-
pOB.

Tema 2.3. Jluneitnsie npoctpancTBa. bazuc. IIpeoOpazoBanue mMaTpuilsl JIu-
HEHWHOro omepaTopa IpH nepexojae oT 0asuca Kk 6aszucy. CoOCTBEHHbIC 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI MATPHUIIHI.

Paznen 3. KoMijieKcHbBIE YHCJIA M MHOTOYJICHbBI

MHOX€CTBO KOMILJICKCHBIX YHCE]L. CDOpMLI 3aIlIMCH KOMINJICKCHBIX YHCCII. Onepaum/l
Had KOMINICKCHBIMH 4YHCJIaMH. CDopMyJIa MyaBpa. Paznoxxenne MHOrodjieHa Ha
MHOKHUTeIHM. OCHOBHAs TCOpCMa aJ'II‘C6pI>I.

Paznen 4. AHasiMTHYeCKAsi TeOMETPUA

Cucrembl koopauHaT. JleKapTOBBI MPSIMOYTOJIbHBIE KOOPJUHATHI Ha TUIOCKOCTU U B
npoctpancTie. [lonsipHast cucrema KOOpauHaT.

Tema 4.1. IlpsiMble U JIOCKOCTH

PaznuynHple TMIIBI ypaBHEHUH IJIOCKOCTH U IIPSAMOM.

Bpruncnenne paccTosHuUN MEXAy ABYMsS TOYKAMH, TOYKOM W OPSIMOM, TOYKOM H
IJIOCKOCTBIO.

Brruncnenue paccTossHUS MEXAY CKPEIIUBAOIIUMUCS MPSIMBIMU.



Brruncnenne yrioB Mexay ABYMS NPSAMBIMH, IPAMON M IJIOCKOCTBIO, ABYMS ILIOC-
KOCTSIMH.

Tema 4.2. KpuBbie BTOpOro nopsiaika

Onnunc, napaboia, runepooiia, ux cBoicTBa U ypaBHeHus. OOuiee ypaBHEHHE KpH-
BOU BTOpOro rnopsuaka. IIpusenenue ypaBHEHNUsI KPUBOW BTOPOIO MOPsAKA K KAHOHHU-
YECKOMY BH]Y.

TeMa BBIHOCHUTCS HA CAMOCTOATEIIBHOE U3yUEHHUE.

Pa3nen 5. DiaeMeHTBI MATEMATHYECKOT0 AaHAJIN3A

Tema 5.1. YucnoBas mnocnenoBaTeabHOCTh. [Ipenen 4uciaoBod mocienoBa-
TeIbHOCTH | ero cBoicTBa. Dynkuwms. [Ipenen dynkuuu. OCHOBHBIE TEOPEMBI O Tpe-
nenax Qynkiuu. [lepBbiii U BTOpOi 3ameuaTenbHble npenensl. CpaBHEHHE OECKO-
HEYHO MaJbIX U OCCKOHEYHO OOJBIINX BETWYMH. DKBUBAJICHTHbIE OECKOHEUYHO Ma-
JIbI€ BEJIUYUHBI.

Tema 5.2. HenpepsiBHOCTh (yHKIIUI B TOYKE U HA MPOMEXKYTKE, TOUKH paz-
peiBa (pyHKIMHU, UX KIaccupuKanusi. ACUMOTOTH rpaduka QyHKINH, UX Kiaccudpu-
Kallusl, yCJIIOBUS CyIIECTBOBAHMS, METOAbI HAXOKICHUS.

Tema 5.3. IlpousBognas pynkuuu. ['eomeTpudeckuii 1 MEXaHUUYECKUNA CMBICT
npousBoaHou. [IpaBuna nuddepenupoanust 1 (GopmMyIibl BEIUUCIEHUS TPOU3BO-
HpIX. Tabnuiia MPOM3BOJHBIX OCHOBHBIX AJIEMEHTApHBIX (QYHKIUN. Bbruucienue
POU3BOJHBIX (PYHKIIUHN, 3aJaHHBIX PA3TUYHBIM 00pa30M.

Tema 5.4. {uddepenunan. [IpousBonupie U nuddepeHnranbl BBICIINX I10-
psankoB. [TpubnmxeHHbIe BEIYUCICHHS C TIOMOIIBIO TudGepeHITNAaIOB.

Tema 5.5. PackpeiTue HeonpeneneHHocTen pa3inuHoro tuna. [Ipasuino Jlonu-
tans. @opmyna Teitnmopa PaznoskeHHss OCHOBHBIX 3JIEMEHTAPHBIX (GYHKIMMA 10 (op-
myne Makiopena. [IpuGmmkeHHbIe BEIUUCICHUS ¢ TTOMOIIBIO popMyitbl Teinopa.

Tema 5.6. OcHoBHBIE TeopeMbl AU((DHEepEeHINaTLHOTO HCYUCIEHUSI. MOHOTOH-
HOCTh (DyHKLIUH, IKCTpeMyMbl HeoOXxoauMble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOTO dKCcTpemyMa. MccnenoBanue BBITYKIOCTH rpaduka QyHkiun. Tod-
K4 nepern0a rpadguka GyHKIUH.

Tema 5.7. OOmas cxema uccienoBaHud PYHKIUU U TIOCTPOEHUS €€ Trpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPBIBHBIX Ha oTpe3ke. Hanbosblee 1 HauMeHblee 3Have-
HUsl QYHKIIMHM HAa OTpE3Ke.

Paszpnes 6. ludgdepenunanbHoe ucuncjieHne yHKUMA HECKOIbKUX NePeMEHHbIX

Tema 6.1. OyHKIMSA HECKOJbKUX NepeMeHHbIX. [Ipenen m HEmpepbIBHOCTD.
OcHOBHBIE CBOWMCTBa HENpPEPHIBHBIX (GyHKIMA. YacTHbie TpousBojHble. [lomHBIM
muddepenima. [IpousBoaHbIe CIOXKHONW (YHKIIMH HECKOJIBKUX TEPEMEHHBIX.
Yactable mpousBoaHbIe U AuddhepeHinaibl Beicmx nopsakos. Teopema [IBapia.

Tema 6.2. [IponsBoaHas 1o HanpasieHuto. ['paguent. KacarenbHast K KpUBOM.
KacarenbHas miockoct 1 HOpMaib K moBepxHocTu. Dopmyina Teinopa. Dkcrpe-
MyM (PYHKIMHM HECKOJbKUX MepeMeHHbIX. HeoOxoaumbie U JOCTATOUYHBIE YCIIOBHS
JKCTpEMyMa.

Pa3nen 7. UHTErpasibHOE HCUMCIICHHE



Tema 7.1. IlepBooOpa3nas. HeonpenenenHslii uHTErpai u ero cBoiictea. Taod-
JMIAa UHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAapHBIX PyHKIMI. MeToa HenocpeACTBEHHO-
0 MHTErpupoBaHus. MeToJ MHTErpUPOBAaHUs C MOMOILBIO 3aMEHBI IIEPEMEHHOM,
NoJIBeICHUEM TO0J1 3HaK nuddepenunana. Meroa MHTErpupoBaHus 1o 4yactsam. Mure-
IPUPOBAHUE PAIIMOHAJIBHBIX Jpo0ei MHTErPUPOBAHHE HEKOTOPBIX BUIOB UPPALIUO-
HAJIbHBIX U TPUTOHOMETPUUYECKUX HYHKIUH.

Tema 7.2. 3amauu, mNPUBOIAILIKME K MOHATHIO OIPENEIECHHOIO HHTErpala.
OnpeneneHHbplii MHTETpall, €r0 CBOKWCTBA. Y CIOBUS MHTErpupyemoctu. MHTerpai c
NepeMEeHHBIM TIpesiesioM uHTerpupoBanus. @opmyna Hetorona — JleliOnuna. 3amena
IIEPEMEHHOU B OIIPEJIEIICHHOM HHTerpase. IIpunoxenus onpeneieHHoro HHTerpaia B
reOMETPUM U MEXaHUKE (BBIUMCICHHME IUIOUIaiel IUIOCKUX (UTYp, AJIMHBI KPUBOH,
00bEMOB).

Tema 7.3. HecoOcTBeHHBIE MHTETpANIBI TIEPBOTO W BTOPOro pona (o Oecko-
HEYHOMY MPOMEXKYTKY, OT HEOTPAaHHMUEHHBIX (DYHKIUH HA KOHEYHOM IMPOMEKYTKE),
UX CBOWCTBA.

Tema 7.4. 3agaun, npuBOAAIIME K MOHATUAM KPaTHBIX U KPUBOJIMHENHBIX UH-
TErpaJIoB. /JBOMHOU U TPOMHOW MHTErPAJibl, UX CBOMCTBA. BBIUKNCIEHUE IBOMHBIX UH-
TErpajioB MOBTOPHBIM MHTErpupoBaHueM. [IpuokeHns KpaTHbIX UHTETPAIOB B T'€0-
MEeTpun U MexaHuke. OrnpeneneHue KpUBOJIMHEMHBIX UHTErPAJIOB NIEPBOTO U BTOPO-
ro pojaa, WX CBOWCTBA U BBIYMCIICHUS.

Bropoii cemecTp
Paznen 8. UnciioBble 1 PYHKIUOHAJIbHBIE PSAbI

Tema 8.1. Yucnossie psaasl. CxonumocTs U cyMMa psiga. Heobxomgumoe ycio-
BUE cxonumocTtu. JleiicTBus ¢ psipamu. CBOWCTBA YMCIOBBIX PSAOB. 3HAKOMOJIOXKH-
TeNbHbIE psanbl. ['apmonnueckunt pan. llpusnakn cpaBHeHHMs. MeTobl HCCIIe10BAHUS
CXOJMMOCTH TOJIOKUTENbHBIX PANOB: NMpu3Haku JlamamOepa, Komm, nHTErpaibHbIii
npusHak Kommn.

Tema 8.2. 3nakouepenyromuecs psaabl. [Ipusnak Jleitonuna. AOGcontoTHas U
YCJIOBHAsI CXOJMMOCTb 3HaKONIEPEMEHHBIX psiioB. O000IeHHbIe pu3Haku [lanamoe-
pa u Kommn.

Tema 8.3. CreneHHbIC psijbl M UX cBocTBA. Teopema Abens. MutepBan u pa-
nuyc cxoaumoctu. JuddepeHupoBanie 1 MHTETPUPOBAHUE CTETICHHBIX PSIOB.

Tema 8.4. Psanpl Teinopa u MakiiopeHa. YcioBue paszjioxKUMOCTU (GYyHKITUHU B
psn Teiinopa. Pasznoxenue Hekotopsix GyHkiuit B psa Teinopa. [Ipumenenue cre-
MIEHHBIX PSAJ0B B MPUOIMKEHHBIX BEIUUCICHUSX.

Paznen 9. O0bikHOBeHHBbIE TUPPepeHIInATbLHbIE YPABHEHMS

Tema 9.1. [uddepenunansupie ypaBHEeHUs nepBoro mnopsiaka. Beenenue. 3a-
Ja4dd, MpUBOAALIME K AU(PepeHInaIbHbIM YpaBHEHUSIM NEpBOro nopsiaka. OCHOB-
HbIe TIOHATUS OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHEHUN MEPBOTO MOPSIKA.
[TocranoBka 3amaun Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PEILICHUS.
OOmiee 1 yacTHOe pelieHHs, OOIMH M YacTHBIM HHTerpanbl. ['eomeTpuyeckuii
CMBICJ OOIIIEro UHTErpaa.



VYpaBHEHUS C Pa3feNAIONIMMUCS TEPEMEHHBIMHU, OJAHOPOAHBIC TupdepeHIu-
aJbHbIC YpaBHEHUS, YPABHEHUS B MOJIHBIX JTuddepeHnnanax.

JIuHenHble 1.y. EpPBOrO MOpsaAKa U ypaBHeHUs bepnyiu. Pemenue nuHen-
HBIX YPaBHEHUW METOJOM BapHalUH IPOU3BOJILHON IOCTOSSHHOW, METOIOM IIPOM3-
BeJeHu beprysuu.

Tema 9.2. Jludpdepenimanbapie ypaBHEHHs BBICIIUX MOPsAKOB. DopMbI 3a-
nucu udQepeHIalbHOr0 ypaBHEHHU n-ro nopsiaka. OOiiee ¥ 4aCTHOE PEeIIeHHUs.
ITocranoBka 3agaun Komm, kpaeBoii 3ai1aun. MTHTErprpoBaHUE METOIOM MMOHMKEHUS
HOpsJKa.

Tema 9.3. Jluneitasie ogHOpOAHBIE AU depeHIInaIbHbIe YPAaBHEHUS /1 — TO T0-
psanka. OOme CBOMCTBA pPEIICHUN JIMHEHHBIX OJHOPOMHBIX JHU(dEpEeHIHMATBHBIX
ypaBHeHU# n — ro nopsiaka. [lonstue hyHgaMeHTaNbHONW CHCTEMBI PEIICHUN JTHHEH-
HOTO OJHOPOJIHOTO AU(PPepeHInanbHOr0 ypaBHEHUS /1 — TO TIOPSAIKA, €€ TOCTPOCHHE
JUTSl YPAaBHEHHUI C MOCTOSHHBIMHU KO3 dummeHTamu. XapakTepUCTHUECKOe ypaBHE-
Hue. Bua 9acTHBIX pemeHuil TUHEHHOTO OAHOPOAHOTO Au(depeHITHATHHOTO ypaB-
HEHUs 71 — I'0 MOpsAJIKa B 3aBUCMMOCTH OT BHJA KOPHEH XapaKTEpUCTHYECKOTO ypaB-
HEHMUSL.

JIunelinpie HeOAHOPOIHBIE MU PepeHIInaNbHBIE YPABHEHUSI 1 — IO TOpAJIKa C
NOCTOSSHHBIMU KO3 dunentamu. Teopema 0 CTPYKType OOIIEro peleHusl TaKux
ypaBHeHUI. MeTo moi0opa 4acTHOrO peleHus (MeToa HeolpeaeeHHbIX Koddu-
[IMEHTOB) JIJIsl PA3JIMYHBIX CIIEIIMAIbHBIX BUJOB MPABOM YaCTH.

Jluneiinpie HeoaHOPOIHBIE MU PepeHInaNbHbIE YPaBHEHUSI BTOPOTO MOPSIKA.
Meton Bapyanuu Mpou3BOJIbHBIX MOCTOSIHHBIX.

Tema 9.4. Cuctembl OOBIKHOBEHHBIX U depeHnnanbubix ypaBHeHUH. Oc-
HOBHbIE MOHATHS. HOpManbHbIe CUCTEMBI JTMHENHBIX OJHOPOJIHBIX U HEOJHOPOIHBIX
muddepeHnnanbHbIX ypaBHEHUN. PereHne JTMHEWHBIX OJHOPOIHBIX UM HEOIHOPO/I-
HBIX CHUCTEM OOBIKHOBEHHBIX MU(D(PEepeHIMATBEHBIX YPAaBHEHUN C MMOCTOSHHBIMH KO-
s punmenTamu.

Paszpnes 10. Teopust BeposiTHOCTEH

Tema 10.1. Brenenue. DnemenTsl KomOUHaTOpuKU. [IpaBuna cymMMbl U pous-
BeJieHUs1 KoMOuHaTopuku. CoeiMHEHUS (pa3MEeIlIeHH s, TIEPECTAHOBKH, COUSTAHMUS).

[Ipenmer Teopun BeposiTHOCTEH. Bunbl ciydaiinbix coowiTuii. Kiaccudeckoe,
CTaTUCTUYECKOE M T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTU MOSIBICHUS COOBITHS.

Tema 10.2. AnreGpa cobbiTuii. Teopembl CII0KEHHUS BEPOSTHOCTEH JIsI HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMbl YMHOXKEHHUSI BEPOSTHOCTEN JIJIsl 3aBUCH-
MBIX U HE3aBUCUMBIX COOBITHI. DOpMyIIBI TIOJIHON BeposITHOCTH, belieca u bepny:i-
. JlokanbHas 1 UHTErpagpHas TeopeMsl Jlamaca.

Tema 10.3. Cnyuaiineie BenuuuHbl. [loHsATHE 3akoHA pacrpeieneHus Iuc-
KPETHON CIy4yailHOW BENWYMHBI U COCOOBI ero omucanus. OCHOBHBIE 3aKOHBI pac-
npeneNeHusT AUCKPETHOW CIIy4alHOW BEIWYWHBI (THINEPreOMETPUUYECKHUA, OMHOMH-
anbHbIN, pacnpeneneHue Ilyaccona).



Tema 10.4. YUucnosele XapakTEPUCTUKU ITUCKPETHBIX CIy4alHBIX BEIWYHH.
MaremaTnyeckoe 0XKUIJAaHUE U JUCIIEPCUs CIy4alHbIX BEJIMYMH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciiydaiiHble BenuuuHbl. MHTerpanbHas (QyHKIUS
pacnpenenenus. [InotHocTh BeposiTHOCTEN. CBSI3b MEXKAY MHTETpaIbHON (DyHKIMEH
pacupeneneHus U IUVIOTHOCTBIO BEPOSITHOCTEH. MaTemaTHdyeckoe OXUAAHUE U JUC-
IepCcus HENMPEPHIBHOU CIIyYaUHON BEJTUYUHBI.

OCHOBHBIE 3aKOHBI PacIpeie/ICHUs] HENPEPBIBHBIX CIy4YalHbIX BelIW4MH. Pas-
HOMEPHBIW, MMOKA3aTEIbHBIN 3aKOHBI. HOpMasbHBIN 3aKOH pacmpeneicHus. Bepost-
HOCTh NONAJaHHS HOPMAJIBHO PACIPEICICHHOM CIy4alHOW BEJIMYMHBI HA IPOU3-
BOJIbHBIN KOHEUHBI UHTEPBaJ, HA NUHTEPBAJI, CAMMETPUYHBIM OTHOCUTEIIBHO CPEaHE-
ro 3HayeHus. [IpaBuio tpex curm.

Tema 10.6. [IpenensHbie TeopeMbl Teopun BepoaTHOCTEH. Teopema Yebblrie-
Ba. Teopema bepnyiuu. LlenTpanpHas npenenbHas Teopema.

Pa3gen 11. MaremaTnyecKkasi CTATHCTHKA

Tema 11.1. IIpuiio:keHuss Teopur BepOsITHOCTEH 00padoTKe cTaTHCTHYe-

CKMX JaHHBIX.
[Tonsitue o BeIOOpOYUHOM Metroze. ['eHepanbHas COBOKYNMHOCTh M BbIOOpKa. THIIBI
BbIOOpOK. CTatucTHyeckoe pacrpenencHue BblOOpku. IlocTpoenne smmupuyeckon
(YHKIMM pacrpeneiaeHusi BBIOOPKH, MOJIMTOHA U TUCTOIPAMMbl OTHOCUTEIbHBIX Ya-
CTOT.

Tema 11.2. TodeuHble OIEHKH TMapaMeTpOB pacrpenencHus. TpeboBaHHsS K
OIICHKaM: HECMEIIEHHOCTh, COCTOATEIHLHOCTh, dPHEeKTHBHOCTh. BribopouHas cpen-
Hss1. BeiGopouHas U ucrpaBieHHas JUCIEPCUU. YIIPOLICHHbIE METOAbl pacyeTa cTa-
TUCTHUYECKHUX XapaKTEPUCTUK BHIOOPKH.

Tema 11.3. VHTepBanbHble OLEHKU. /[OBEpUTENBHBIA MHTEPBAI I MaTeMa-
TUYECKOTO OKUJAHUS IIPU U3BECTHOM CpPEIHEM KBAAPATUUYECKOM OTKJIOHEHMH. Pac-
npenenenue CrbrofeHTa. JJoBepUTeNbHbIA HHTEPBAI ISl BBIOOPOUYHOM CpeHEN IpH
HEU3BECTHOM CpPEHEM KBaJpaTUYECKOM OTKJIOHEeHUH. Cirydail Masioil BBIOOpKHU

Tema 11.4. DneMeHTHI KOPPETALMOHHOTO U PETPECCUOHHOTO aHanusa. Onpe-
NEJIEHUE TapaMeTPOB JIMHEWHOW CPEIHEKBAJPATHUYECKONM PErPECCUU  METOJIOM
HauMEHBIINX KBaJPaTOB.

Tema BBIHOCHTCS Ha CaMOCTOSITENIBHOE U3YUYEHUE.

5. OﬁpiBOBﬂTC.]IbeIe TCXHOJOTHH, IPUMCHAECMBIC IIPU OCBOCHHUHU JTHCHUIIJIUHBI

Mertoauka npenojiaBaHusl JUCUUIUIUHBI «MaTeMaThuka» U pean3anusi KoMIie-
TEHTHOCTHOT'O MOAXO0Ja B M3JIOKEHUH W BOCHPUSATUU MaTepuaia MpeayCMaTpUBAOT
UCIIOJIb30BAaHUE CIICAYIOMNUX aKTHUBHBIX W WHTEPAKTUBHBIX (DOPM TPOBENCHUS TPYT-
MOBBIX, MHJIUBUAYAJIbHBIX, Ay IUTOPHBIX 3aHSATUNA B COUETAHUU C BHEAYJUTOPHOU pa-
00TO¥ ¢ 1enapI0 POPMUPOBAHUS U PA3BUTHUS MPOPECCUOHATBHBIX HABBIKOB 00yUaro-
IIUXCS:

— 3alllTa U WHIUBHUJyAIbHOE OOCYKIEHUE BBINOJHAEMBIX 3TAlOB PacyETHO-
rpaduyueckux pador ;



- MPUBJIEYECHHE JTyUIIUX CTYJEHTOB K KOHCYJIBTHPOBAHUIO OTCTAIOLIUX.

— MOATOTOBKA, MPEJACTABIECHUE U OOCYX/ICHHE NPE3ECHTAUUN Ha CEMUHAPCKUX
3AHATHUSX;

— OpraHu3alys U MPOBEJEHUE TEKYIIEr0 KOHTPOJIS 3HAHUM CTYJEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— IIPOBEJICHUE MHTEPAKTUBHBIX 3aHATHH IO MpOLEAype MOATOTOBKH K MHTEp-
HET-TECTUPOBAHUIO HA cailTax: i-exam.ru, fepo.ru;

— UCNOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYILIEro KOHTposs B (popMe ayau-
TOPHOI'O U BHEAYAUTOPHOI'O UHTEPHET-TECTUPOBAHMUS;

UTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE II0 MAaTEMATHUKE C YYETOM PE3YJIb-
TaTOB BBINIOJHEHUS] CAMOCTOSATEIbHBIX padoT.

VY aenbHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (POpMax, ONpesesicH
IJIABHOM 1ENbI0 00pa30BaTeNbHON MPOTpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00y-
YaroUIMXCs U COJIepKaHUEM AUCHUIUIMHBI « MaTeMaTuKa» U B LIEJIOM IO JUCLUILINHE
coctaBisieT 50% ayauTOPHBIX 3aHATHI.  3aHSATUS  JIGKIMOHHOTO THUIIA COCTaB-
as0T 45 % 0T 00bemMa ay IUTOPHBIX 3aHATUH.

[IpoBenenue 3aHATHI NpeaycMaTpuBaeTcs Takxke B Ims.mospolytech.ru Ha oc-

HOBE pa3paboTaHHbIX Kadeapod «MareMaThkay 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (OOP) no BceM paszzaenaM nporpaMMsl:

® 110 JMHEHHOW U BEKTOPHOM anredpe;
10 MaTEMaTUYECKOMY aHaJIU3Y;
10 PYHKIHUSAM HECKOJBKUX MEPEMEHHBIX;
10 UHTETPAIIBHOMY MCYHCIICHHIO;
0 psaM;
10 OOBIKHOBEHHBIM JU((epeHIINaTbHbIM YPAaBHEHUSAM;

® 10 TEOPUHU BEPOSTHOCTEN U MATEMATUYECKON CTATUCTHUKE.
Pa3zpaborannbsie DOP BK/IIOYAIOT TPEHUPOBOYHbBIE U UTOTOBBIE TECTHI.

6. OeHo4YHbIE CpeaCTBa VIS TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH, MPOMEKYTOY-
HOM aTTeCTAMHM MO MTOTaM OCBOEHHUSl JUCHMILUIMHBI U y4eOHO-MeTOoAHYecKoe
o0ecreyeHne CaMOCTOATEILHOM PadOThHI CTYA€HTOB

B mpouecce o6yueHust Ha epBOM Kypce UCHOJb3YIOTCS CIEIYIOIINE OIIEHOY-
HbIe ()OPMBI CAMOCTOSITEIBHOW pa0OThl CTYACHTOB, OLICHOYHBIC CPEJICTBA TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH M POMEKYTOUHBIX aTTECTAIU:

B IIePBOM ceMecTpe
- YeThbIpe pacueTHO-TpaduvecKue padoThl.
- TPH CAMOCTOSITEJbHbIE (KOHTPOJIbHBIE) PAGOTHI B Ay TUTOPHH.

PacuerHo-rpadguuyeckas padora Nel

Kpatkoe coaepxanue u 3Tansl pacueTHO-TpaduuecKoi padoThI:

llepsviu sman:

Pemenue cucrem nHeNHbIX anreOpandeckux ypaBHeHui merogamu ["aycca, Kpame-
pa 1 00paTHOW MaTpPHULIBI.



Bexkropsl, nerictBus Hax Bekropamu. CKansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3Be-
JI€HUs BEKTOPOB.

PacuerHo-rpadguueckas padora Ne2

[Ipenen yncinoBoi nocie0BaTENbHOCTH, Tpeae (QYHKIIMH.
HccnepoBanue pyHKIMN HA HEIPEPHIBHOCTD.

Boruncnenue npous3BoaAHbIX (QyHKIUU.

HccnenoBanue pyHKIMH, TOCTPOECHUE I'PaUKOB.

PacuerHo-rpaguueckasi padora Ne3

@yHKIMH HECKOJIBKUX IEpEMEHHBIX. HacTHbIe ipou3BoaAHbIE. [Ipon3BoaHbIE OT
cnoxHbIX GyHKIHA. [Ipon3BoHAS IO HAPABICHUIO W TPATUEHT. DKCTPEMYM (PyHK-
LAH IBYX IEPEMEHHBIX.

PacueTrHo-rpajduueckas padora Ne 4,
KpaTkoe copepxanue u 3Tanbl pacdeTHO-Tpadudeckoi paboThI:

Ilepsouii sman:
Mertoasl uHTErpUpoBaHus. BeruuciaeHrue HeonpeeIeHHbIX HHTErPaJIoB.

Bmopoii oman:
[IpunoxxeHust onpeaeeHHbIX UHTETpaioB. McciaeqoBanrue cXxoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

Bo BTOpOM ceMecTpe
- TPH pacyeTHO-rpadpuveckue padoTsl.
- TPH CAMOCTOSITeJIbHBbIE (KOHTPOJIbHBbIE) PAa00THI B Ay IMTOPHH.

PacueTrHo-rpaduueckas padora Ne 5.

KpaTkoe coaepxanue u Tanbl pacdyeTHO-Tpaduiueckoi padboThlI:
HccenenoBanue CX0AUMOCTH YHCIOBBIX PAIOB.
HccnenoBanue cXoIMMOCTH CTENEHHBIX PAAOB. Pasnoskenne GyHKIMI B CTETIEHHBIC

PABL.
PacuetrHo-rpadguueckas padora Ne 6.

Kpatkoe copepxanue u 3Tansl pacueTHO-TpaduuecKkoi padoThI:
Mertonb! pemiennii qudhepeHnranbHbIX ypaBHEHUH pa3IMuyHOTO TUIIA.

PacuerHo-rpaguueckast padora Ne 7 1o Teopum BeposiTHOCTEIA.

KpaTkoe copepxaHue mepBoro ramna pacieTHO-rpapuieckoi padoThI:

Omnpenenenre BEPOSATHOCTEH CIydallHBIX COOBITHH, 3aKOHOB PAaCHpPECIICHUS HUC-
KPETHBIX U HEMPEPHIBHBIX CITyYalHBIX BEJIMYUH U UX YUCIOBBIX XapaAKTEPUCTHUK.
Kpamxkoe codepocanue émopoeo smana pacuemuo-epaguieckoil pabomuol:
[TocTpoenune sMmnupudeckoit (yHKIMK pacripeesieHusi BRIOOPKH, TOJIUTOHA U TUCTO-
rpaMMbl OTHOCUTEIBHBIX YacTOT. PacueT cTaTUCTHYECKUX XapaKTePUCTUK BHIOOPKH.
[TocTpoenne MUHUM perpeccuu M OmpeeeHUE BEIOOPOIHOTO KO3 PUIIHUECHTA KOppe-
JSITAY.



OLeHOYHbIE CpPENCTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3aJaHus B opMe OJAHKOBOTO TECTUPOBAHUS NJIsi KOHTPOJIS
OCBOEHHS 00yJarOUIMMHUCS Pa3/IeiaoB AUCIUILIMHEI, Tpuem PI'P.

OO6pa3ipbl TeCTOBBIX 3ajaHuid, 3ananuii PI'P, KoHTpoJbHBIX BOMPOCOB U 3aja-
HUU JIJIs1 IPOBEJICHUS TEKYIIET0 KOHTPOJISI, SK3aMEHAIIMOHHBIX OUJICTOB MIPUBE/ICHBI B
[Tpunoxxenun 2.

6.1. ®OoHI OLEHOYHBIX CPEACTB /JIsl IPOBEAECHUS NMPOMEKYTOUYHOM aTTe-
cTanuu o0yJyawmuxcs no aucuuimianue «MaremaTuka

6.1.1. IlepeueHb KOMIIETEHIIHMH ¢ YKa3aHUEM HTANoB X (HOPMUPOBAHHS B TIpOIIECCe
OCBOEHHMSI 00pa30BaTEIbHOM MPOTPAMMBI.
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI (POPMUPYIOTCS CIEAYIOMINE KOMIETCHIIHH

Kopn B pe3yJabTaTe ocBoeHHMs 00pa30BaTe/bHONI NPOrpaMMsbl 00y-
Komnerenuun YAKUIMICH J0JKeH 00J1a1aTh
OIIK-1 CniocobGeH mpUMEHATh €CTECTBEHHOHAYYHBIE U OOIIEHH)KCHEPHBIC

3HAHUS, METOJIbl MAaTEeMAaTHYECKOTO aHallu3a U MOJEIUPOBAHUS B

1poheCCHOHAIBHON JICITEIIbHOCTH

Koa u naume- | OIIK-1.2 Mcnonbk3yeT METO/Ibl MAaTEMAaTUUECKOI0 aHAJIM3a U MOJIe-

HOBAHWE WHU- | JUPOBAHMS ISl PEIICHHS] MPUKIAAHBIX 3a/1ad B TpodeccroHab-

KaTtopa IOCTH- | HOH cdepe

’KEHUs KOMIIe-
TEHIINH

B npouecce ocBoeHus o0pa3zoBaTeIbHOM MPOrpaMMbl IaHHbIE KOMIIETEHIIMH, B
TOM YMCJI€ UX OTJAEJbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITANMHO B XOJAE€ OCBOCHHUS
0o0yYaronMMuUCs TUCUUILIMH (MOAYJIEH), TPAKTUK B COOTBETCTBUU C YUEOHBIM IUIa-
HOM M KaJIeHIapHbIM rpadukoM y4eOHOro Impoiiecca.

6.1.2. Onucanue noka3arejied U KpuTepueB OLEHUBAHUSA KOMIIeTEHUUH,
(opMupyeMBIX IO HTOraM OCBOEHHS TUCHUIIHHBI, ONIMCAHME IIKAJ OlleHUBA-
HUA

[Tokazarenem OIeHMBAHMS KOMIIETEHIIMI Ha PAa3lMYHBIX 3Tanax ux Gopmupo-
BaHUS ABIIAETCS JTOCTIKEHUE 00YYAIOIMKUMUCS TIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs
10 AUCLUILINHE.

OIIK-1 CnocoGeH MpuUMEHSATh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIC 3HAHUS, METOIbI
MaTEMaTUYECKOT0 aHAIN3a U MOJICIMPOBAHUS B TPO(PECCHOHATILHOM JAESITEIIbHOCTH

OIIK-1.2 Ucnonp3yeT METOAbl MATEMAaTUYECKOTO aHAIN3a U MOAEIUPOBAHUS Ul PELICHUS
MPUKIIAJIHBIX 3aJ1a4u B MpodhecCUOHAIBHOU cdepe




Kpurepuu oneHuBaHus

IToka3aTenn
2 3 4 5
3HATD: OO0yuarommmiicst ne- | O0yuarommiics je- OO6yuarormmiics OO6yuarommiicst
OCHOBHBIE TOHS- | MOHCTPUPYET TOJTHOE | MOHCTPUPYET HETON- | IEMOHCTPUPYET JEMOHCTPHUPYET
THUS U METOJBI ajl- | OTCYTCTBHE€ WJIM HE- | HO€ COOTBETCTBHE JIOCTAaTOYHO MOJIHOE COOT-
reOpel, Marema- | JOCTAaTOYHOE  COOT- | 3HAHWUU MpOorpaMMe: riy0OKHe 3HAaHHS | BETCTBHE 3HA-
THUYECKOI'0 aHaJU- | BETCTBHE 3HAHWK | JOIMYCKAIOTCS OMMO- | KOHTPOJIMPYEMBIX | HUHM IporpamMme
3a, AuQQepeHIn- | KOHTPOIUPYEMBIX KH, TIPOSIBIISICTCS HEe- pa3nenoB  IUCHU- | AUCUUTUINHEI,
aTbHBIX ypaBHE- | pa3/esioB MaTeMaTH- | JOCTaTOYHOE, TO- IJTMHBI, OTBEYAaeT | JIOTUYHO U ap-
HUHN, TEOpUH Be- | KU: BEPXHOCTHOE 3HaHHWE | HA BCE€ BOMPOCHI, B | [YMEHTHPOBAH-

pOSITHOCTEN M Ma-

HE CIOCOOEH apry-

TEOpUH, CYyTH METO-

TOM YHCJIE AOIIOJI-

HO OTBE€YACT Ha

TEMaTHYECKOIH MEHTUPOBAaHHO M TIO- | M0B. [lyisi moy4yeHuss | HUTENbHBIE. B TO | Bce BONMPOCHL, B
CTATHUCTHKH CJICJIOBATEIIbHO H3JIa- | IPABMIIBHOTO OTBETA | )K€ BPEMsl MIPH OT- | TOM YHUCIIE JO-
ratb MaTepuan, He- | TpeOyIOTCS YTOUHS- BETE JOIMYCKAeT | IOJHUTEIBHEIE,
MPABWJIBHO OTBEYACT | FOIIHE BOMPOCHI. HECYIIECTBEHHBIC [TOKa3bIBAET BbI-
Ha JOIOJHHUTEIIbHEIE MOTPEIIHOCTH WJIH | COKHI YPOBEHb
BOIIPOCHI WIH 3aTPY/- JaeT HEJOCTATOYHO | TEOPETUUCCKOM
HSIETCSI C OTBETOM IIOJIHBIE OTBETHI IIOITOTOBKH
yMeTh: OOyuaromumiics moka- | OOyuaromuiics ne- OO6yuaromuiics OO6yuaromuiics
HCIIOJIb30BaTh 35IBAE€T HEMIOCTATOY- MOHCTPUPYET HETOM- | IEMOHCTPUPYET JIEMOHCTPHUPYET
byHIaMeHTaNb- HOE YMEHUE MpUMe- HOE COOTBETCTBHUE YaCTHUYHOE COOT- yYMEHHUE TMpHMe-

HBIC MaTEMaTH4iC-
CKHUC 3HaHHA OJIA

HATh TEOPHIO K pelie-
HUIO TpeaaraeMbIx

CIEAYIOINX YMEHHIA:
peuieHue 3aaay, yme-

BETCTBHUE CIIEIYIO-
LUX YMEHUM:

HATbH TEOPHIO K
PELICHHUIO Npea-

pelIeHus IpH- | 3aJ1a4, JOIyCKaeT HUE TI0JIb30BaThCS Be- | IPUMEHSATh TEOpPe- | JaraeMbIX 3a-
KJIQJHBIX 3a/1a4 B | IpyObIC OIMOKH MPH | POSITHOCTHO- TUYECKHUE METO/bI | Ja4, MPaBHILHO
npodeccHoHallb- | PEIICHUH 33124 WA CTAaTHCTUYCCKUMU Me- | K PEIICHHIO 3a7a49. | U TOJHO CTPO-
HOM chepe BOOOIIIe pelIeHns 3a- | ToaaMu. B pemeHun YMeHUs OCBOEHBI, | UTh PEIICHUs
Ja9 OTCYTCTBYIOT, HE- | 3aJ1a4 MOTYT COJIEp- HO JIOTTYCKAIOTCS MaTeMaTHh4e-
MPaBUJIBHO OTBEYACT | XKAThCs IpyObIC HE3HAYNTEILHBIE CKHX 3aJ1a4.
HAa JIONOJHUTEIIBHBIC | OIIMOKH, TIPOSBISETCS | OMMOKH, HeTouHO- | CBOOOMIHO Ore-
BOTIPOCHI, CBSI3aHHBIC | HEJAOCTATOUYHOE yMe- | CTH, 3aTPYJHCHHS | pUPYyeT mpuoo-
C M3y4YaBITUMUCS B HUE MPUMEHSTH T€O- | MPHU PEUICHUH 3a- pPETCHHBIMU
Kypce MareMaTHye- PHIO K PEIICHUIO 7a4, He BIUSAIONINE | YMCHUSIMH,
CKHMH METOIaMH U mpeaaraeMbIX 3a1ad. | Ha OOIIWH XOa pe- | MPUMEHSET UX B
MOJIEISAIMH WJIH 3a- HIEHHS CUTYAIMSIX T10-
TPYIHSAETCS C OTBETOM BBILIIEHHON
CII0KHOCTH.
BJIAJETh: OOyuaromuiics He OO0yuaromuiics Bna- OO6yuatomuiicst ya- | OOy4aromuics
METOIAMM MaTe- | BIAIEET WIH B CO- JIeeT MaTEMAaTUYECKH- | CTUYHO BJIAJICET B IOJIHOM 00be-
MAaTHYECKOIO BEPIIICHHO HEJ0CTa- MM METOJAMH B He- MaTEeMaTUYEeCKUMHU | M€ BIIaJICCT pas-

aHamM3a U MoJie-
JMPOBAHUS IS
bopmynrpoBaHus
Y pEILCHHUS CTaH-
TapTHBIX 337124
npodeccroHanb-
HOM JIeSITEIIBHO-

TOYHOM CTEIICHH Bla-
JieeT

HaBBIKAMH
MIPUMEHEHUS
TEOPETUYECKOTO
anmnapara u
Pa3IMYHBIX

MOJIHOM 00BEME, JI0-
MyCKAIOTCS 3HAYH-
TEJIbHEIC OIINOKH,
MIPOSIBIIICTCS HEMO-
CTaTOYHOCTH BJIaJIC-
HHSI MAaTeMaTHICCKOM
TEXHHUKOH, UCIIBITHIBA-

METOJIaMH, HaBBIKU
OCBOEHBI, HO J10-
ITyCKAIOTCsl HE3Ha-
YUTEIbHbIE OINO-
KM, HETOYHOCTH,
3aTpyIHEHUS NpU
AHAJIUTUYECKUX

JINYHBIMU MaTe-
MaTHYECKUMU
METO/IaMH, CBO-
00HO TIpUMe-
HSIET TIOJTy4YeH-
HBIE€ HaBLIKHA B
CUTYyaIUsX I10-




CTH C TIPUMEHE-
HUEeM HH(pOpMa-
IIMOHHO — KOMMY-
HUKALMOHHBIX
TEXHOJIOTHH U C
Y4E€TOM OCHOBHBIX
TpeboBaHU UH-
hopmarmoHHOM
0e30MmacHOCTH

MaTEMAaTHUYCCKHUX

MCTOOOB K PCIICHHUIO

3aga4

€T 3HaYuTEeJIbHBIC 3a-
TPYIHEHUS MPU TpHU-
MEHEHUH HAaBBIKOB B
HOBBIX CUTYaIUsIX.

onepanusx, nepe-
HOCE YMEHHUH Ha
HOBBIC, HCCTAaH-
JapTHBIE CUTYa-

BBILLIEHHON
CJI0KHOCTH.

ouu.

[ITkasa oLeHUBaHUs PE3yabTaTOB IPOMEKYTOYHOM aTTECTALIMU U €€ ONMCAHHUE:

®opmMa NPOMeKYTOYHOM aTTeCTALMM: 3a4eT.

[IpomesxyTouHas aTTecTalusi oOydarmuxcs B (opme 3adyeTra IpOBOJUTCS IO
pe3yibTaTaM BBIOJIHEHUS! BCEX BHUJIOB y4eOHOUM paboThl, MPEeayCMOTPEHHBIX yueo-
HBIM TUTAHOM M0 JIaHHOW JUCHUIUIMHE, IPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl TEKYyIIe-
ro KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTEeNeHU TOCTHKEHHs 00y-
YaOMIUMUCA ITUIAHUPYEMBIX PEe3yJibTaTOB OOYYEHHS IO JUCLMIUIMHE MPOBOIUTCS
[IPEnoJaBaTeaeM, BEAYIUM 3aHATHS 110 AUCLUIUIMHE METOJAOM SKCIIEPTHOM OLEHKH.
ITo nToram nNpoOMeKyTOYHOM aTTECTAllMU 1O JUCLUIUIMHE BBICTaBJISETCS OLEHKA «3a-
YTEHO» WM «HE 3aYTEHOM.

HlIkaaa

OIICHUBAHUA

Onucanue

3a4yTeHo

BrinosHeHsl Bce 00513aTe/IbHbIE YCJI0BUSA MOATOTOBKHU CTY/I€H-
Ta K NPOMEKYTOYHON aTTecTalluM, npedycMOmpeHHvle Npo-
epammoui oucyuniunsl. CTYIEHT NEMOHCTPUPYET COOTBETCTBHE
3HaHWM, YMEHUN, HABBIKOB MIPUBEJCHHBIM B TaOJIUIAaX MMOKa3aTe-
JISIM, OTIEPUPYET MPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbI-
KaMu, MPUMEHSET UX B CUTyalUAX MOBBIIMICHHON CI0XHOCTH.
[Ipu 3TOM MOTYT OBITH AOMYIIIEHBl HE3HAYUTEIbHbBIC OITMOKH, HE-
TOYHOCTH, 3aTPyJAHEHUS MPU AHATUTHUUYECKUX OMEpalusix, nepe-
HOCE 3HAHUUW U YMEHU Ha HOBBIC, HECTAaHAAPTHBIC CUTYAIIUH.

He 3auteno

He BbInosiHEHBI 00M13aTeJIbHBIC YCJAOBHS NMOATOTOBKH CTY/IeH-
TAa K NPOMEKYTOYHOH aTTeCTALMHU, 1pedycMOmpeHHble Npo-
epammou oucyunaunsl, I cTyaeHT 1eMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUW, YMEHUMN, HABBIKOB NPUBEJIEHHBIM B Ta0-
JUIaX MOKa3aTesaM, JOMYyCKAITCS 3HAYUTENIbHbIE OIUMOKU, TPO-
SBJISIETCSI OTCYTCTBHE 3HAHUW, YMEHUMN, HaBBIKOB O Psy MOKa-
3aresyied, CTYy/IeHT MCHBITHIBAET 3HAUYUTEIbHbIE 3aTPyIHEHUS TIPU
ONEpUPOBAHUY 3HAHUSAMHU M YMEHUSIMHU IIPU UX MEPEHOCE Ha HO-
BbIE CUTYAaIHH.

dopMa NPpOMeKYTOYHOMH aTTeCTAIMM: IK3aMeH.




[IpomexyTounas arrectanus oOydaromuxcs B ¢opMe 3K3aMeHa MPOBOAUTCS
O pe3yJbTaTaM BBINIOJHEHHUS BCEX BHUAOB Y4eOHOW paboOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM 10 JAHHOW JAMCLMIUIMHE, IPU 3TOM YUYHUTBIBAIOTCS pE3yJIbTaThl Te-
KYLLEro KOHTPOJIS YCIIEBAEMOCTH B TeueHUe ceMecTpa. OIeHKa CTENEHN TOCTHKEHUS
00y4aroMMUCs TUIAHUPYEMBIX PE3yJIbTaTOB 00Y4YEHUS MO AUCIUIUIMHE MPOBOJAUTCS
[IPENoJaBaTeaeM, BEAYIIUM 3aHATHS 110 AUCLUIUIMHE METOAOM DKCIIEPTHOM OLIEHKHU.
ITo mToram npomMeXKyTOYHON aTTECTALMK 110 JUCLHUIIJIMHE BBICTABISAETCS OLEHKA «OT-
JMYHO», «XOPOILOY», «yIOBIECTBOPUTEIBHO» UIIU «HEYOBICTBOPUTEIBLHON.

Ikaaa oneHNBaHUA Onucanue

BrinonHeHsl Bce 00s13aTe/IbHBbIE YCJIOBUA MOATOTOB-
KM CTyJeHTa K TMPOMEKYTOYHOM aTTecTaluM,
MPEyCMOTPEHHBIE MPOrpaMMoil aucuuIuiuHbl. Cry-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHMUM,
HABBIKOB TIOKAa3aTelisiM, NpPUBEACHHBIM B TaOJIHMIIAX,
OtnuynHo omnepupyer NpUOOPETECHHBIMU 3HAHUAMH, YMECHHSIMHU,
HAaBBIKAMU, IIPUMEHSIET UX B CUTyalMsX IOBBILIEHHON
cioxuocTH. [Ipu 3TOM MOTyT OBITH 1ONYIIEHBI HE3HA-
YUTEJbHBIC OIMIMOKU, HETOYHOCTH, 3aTPYIHEHHUS TMpU
IIEPEHOCE 3HAHUM U YMEHUM Ha HOBBIE, HECTaHIAPT-
HBIC 3aJ]a4U.

BrinonHeHsl Bce 00s13aTe/IbHbIE YCJIOBUA MOATOTOB-
KH CTyJeHTa K TPOMEXKYTOYHON aTTeCTAlUM,
MPEyCMOTPEHHBIE MPOrpaMMoil auciuIuiuHbl. Cry-
JICHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHHHM,
Xopor1o HABBIKOB TIOKa3aTesAM, IPUBCICHHBIM B TaOJWIIAX,
OTIepUpyeT TPHOOPETCHHBIMA 3HAHUSMH, YMCHHSIMH,
HaBbIKaMU. B TO e Bpems Npu OTBETE JOIYCKAET He-
CYLIECTBEHHBIE MOTPEIIHOCTH, 3aJ1a4d PEIIAET C HEAO-
YeTaMHU, HE BJIMSIOIIUMU Ha OOIIUM X0 peIICHHUS.

BeinonHens! Bce 00si3aTe/ibHbIE YCI0BHUSI MOATOTOB-
KM CTyJAE€HTa K IIPOMEXYTOYHOH aTTecTaluH,
IPEeLyCMOTPEHHbIE IporpamMmon aucuumuiveel. Cry-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUI,
HABBIKOB II0KAa3aTeisiM, NPHUBEACHHBIM B Ta0JMLAX,
VY I0BIIETBOPUTENBHO | ONIEPUPYET NPUOOPETEHHBIMU 3HAHUAMM, YMEHUSIMHU,
HaBblkaMi. Ho moka3biBaeT HernyOoOKue 3HaHus, MpU
OTBETE HE JOMYCKaeT rpyObIX OIIMOOK WM MPOTHUBO-
peunii, ogHakKo B (POPMYIMPOBAHUU OTBETA OTCYT-
CTBYET JOJDKHAs CBS3b MEXKIY aHAJIM30M, apryMeHTa-
Meld W BBIBOJAMH, B PEIICHHMM 3aJad MOTYT COJEp-




XKaThCs TpyOble OomMOKuU. J[J1s1 moydeHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOMIPOCHI.

He BbinonHeHsl o00si3aTesibHbIE YCJIOBHUS MOATOTOB-
KM CTyJeHTa K TMPOMEKYTOYHOM aTTecTaluH,
MPENYCMOTPEHHBIE Mporpammon aucuuiuinael, WMIJIN
CTYAEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-
HUM, YMEHUHN, HABBIKOB MPUBEJICHHBIM B Ta0JIMIIaX IO~
KazaTeysiM, JIOMYCKAIOTCS 3HAYUTENIbHBIE OIINOKH,
IIPOSIBJISIETCST OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB
[0 psALy MOKas3aTeyied, CTYACHT HCIbITHIBACT 3HAUYM-
TEJIbHBIE 3aTPYJHEHUS MPU ONEPUPOBAHUMU 3HAHUSIMHU
Y YMEHUSIMHU.

HeynosieTBopuTenbHO

@OoHABI OLEHOYHBIX CPEACTB MPEACTABJICHbI B NMPWJIOKEHHH 2 K padouei
nporpamMmme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedeHne JUCHUIINHbBI

a) OCHOBHAas JMTeparypa:

1. Kynpsisues JI.JI. KpaTtkuii kypc marematuueckoro ananusa. T.1. JTudbdepennnu-
QIbHOE M HHTErpaJbHOE HWCUYUCICHHS (PYHKIUH OJHOM INepeMeHHOH. Psapl:
Yuebuuk [DneKkTpoHHBIA pecypc]: yuebd. - DiekTpoH. aaH. - MockBa: dusmar-
auT, 2015. - 444 c. [Pexxum nocryna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ 3KpaHa. |

AOMOJIHUTEJIbHAA JInTEPpaTypa:

1. IMuckynoB H. C. ludbdepennumansuoe U MHTErpaibHOE UCUUCICHUS JIsl BTY-
30B. B 2-x Tomax. M.: MuTerpan - IIpecc, 2009. 180 »k3.

2. 3y6xkoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocuer B.b., Ilymkaps
E.A. Kypc MareMaTuku Juisi TEXHUUECKUX BBICIIUX Y4€OHBIX 3aBeIeHHM. M.:
MI'1Y, 2012. 400 »k3. https://e.lanbook.com/

3. Munocuer B.b., Mapteinenko A.U., Jlaxosckuii B.A., 3yokoB B.I'. Kypc
BBICILIENT MaTeMaTHKHU: Y4yeOHoe mocobOue. Yacts 1.M.: MI'1Y, 2007; Yactb
2M.: MI'MY, 2007. Yacte 3. M.: MINY, 2011. 400 »sk3.
https://e.lanbook.com/ .

4. @uxtenronsi [."M. Kypc nuddepennmanbHoro 1 HHTErpagbHOTO HCYUCICHUS:
VYuebnuk. B 3-x tomax. T.1 -13-e uzn., crep. CII6.: U3a-Bo «Jlanby, 2019. 608
c. T.2 13-e uzn., crep. CIIG.: U3n-Bo «Jlauby, 2019. 800 c. T.3 — 10-¢ u3sn.,
ctep. CII0.: U3a-Bo «Jlanby. Ctep. 2019. 656 c.

5. I'mypman B.E. Teopusi BepoATHOCTE M MaTeMaTH4yecKas CTaTUCTUKA. 12-¢
u3a. crep. M.: FOpaiir, 2013.




6. Kypc nexkumii 1o JMHEWHON airedpe W aHAIMUTHYECKOW I'€OMETpUU: yuyeOHOE
nocobwue. // Kynpssues b.}O., Matsm B.U., TTokazees B.B., Uepkecora I'.B..
M.: MI'TY «MAMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHBIN pecypc.

7. Marematudeckuii ananu3. Teopus npenenoB u AudepeHnnaibHoe ncyncie-
HUE: OCHOBHBIC TMOJIOKEHHUSI TEOPUH, METOJAMYECKHE YKa3aHWs M BapUAHTHI
pacueTHo-Tpaduyeckux padot // boxynoB M.A., bopoauna C.U., KopoTkoBa
H.H., TxaueHko O.N. M.: MI'TY «MAMIN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHBIN pecypc.

8. Koran E.A. OOGbikHOBeHHbIE AuddepeHInanbHble YPABHEHHS U OTIEPAIIMOHHOE
ucyuciieHne. YueOHoe rmocobue mo auciuruimHe «MareMatrukay i CTyICH-
TOB Bcex cneruainbHocTeid. M. 2006. 693 3k3.

9. Koran E.A. DiieMeHTBI TEOPUU BEPOSITHOCTEN U MATEMAaTHYECKONW CTATUCTUKHU.
Y4ebnoe mocobue mo gucruiuimHe «MaTemaTukay AJis CTyJeHTOB, 00ydJaro-
HIUXCS 10 CHENUAIbHOCTU «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
9K3.

10.Koran E.A., FOpuenko A.A. Teopus BEPOSITHOCTEN U MaTEMaTUYECKOW CTaTU-
ctuku: yueonuk / M.: UHOPA-M. 2019. 250 c. (Briciiee oopa3zoBanue: baka-
JaBpuar).

B) IPOrpaMMHOe o0ecnevyeHne 1 UHTePHEeT-pPecypChl:

[IporpamMmmHOe oOecrieueHre He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT yYeOHO-METOJIUYECKHUE MaTepHallbl B DJIEK-
TPOHHOM BHJIe, TIpEJCTaBICHHBIE Ha caiite mospolytech.ru B pasnene: «LlenTp ma-
TeMaTU4IeCKoro oopazoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUM MO JUCLUIUIMHE MPEACTABICHBI HA CaUTax:
hitp://i-exam.ru, http.// fepo.ru.

[Tone3nbie yueOHO-METOMMYECKHE W MH(POPMAIIMOHHBIC MaTepUajIbl MPEACTaB-
JICHbl Ha CauTax:

http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «H-
TEepPHET» JJISI OCBOCHUS JUCIUTUIAHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTEepHeT-pecypchl BKIIFOYAIOT YUeOHO-METOANICCKIE MaTepralibl, IIPEJACTaB-
JICHHBIE Ha calTe »JJIEeKTPOHHO-OMOnmoTeuHo cucteMbl M3marenscrtBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html Tectsl o BricIIEH MaTeMaTHKe.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u tecThl 1o

TEOPUU BEPOSATHOCTEH U MATEMATUYECKON CTATUCTHUKE.

Kaxaplii cTyneHT obecrieueH MHAUBHIyaIbHBIM HEOTPAHUYCHHBIM JTOCTYIIOM K
AJIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) K AJIEKTPOHHO-
OMOTMOTEUYHBIM CUCTEMAM (JIEKTPOHHBIM OUOIHMOTEKAM):



Ne norosopa.

Ne N . .
w/n DJIEeKTPOHHBII pecypc Cpoxk neiicTBus Ha3Banus xosiekuui
AocTyna
OBbC «13narensctBa Jlans» | JoroBop Ne 73- | H)eHEpHO-TEXHUYECKHUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenscTBO « MaIMHOCTPO-
EIl/17 or 28.05.2017. | 28.05.2017. eHHe»;
(e.lanbook.com) HNnxeHepHO-TEXHUYECKHE HAYKH
— N3narensctBo MI'TY nm. H.DO.
baymana;
1 WHxeHepHO-TeXHUYECKHUEe HayKU
— W3natenscTtBO « @U3MATINTY;
DKOHOMHUKA U MEHEIPKMEHT —
W3narensctBo «@aunTa» 1 38
KHUT U3 ApyTux pasnenos ObC
(cM. caliT yHUBEpCHUTETa pa3aes
OubIMoTEKA)
) 9BC «Kuura®oumg» Ha odopminenun Komnexnust nz 172405 usnannit
(knigafund.ru)
Hayunas anexkTpoHHas | CBOOOAHBIN 1134165 HayuHbIX cTaTEH
3 oubnmoreka J0CTyT
«KMBEPJIEHMHKA»
(www.cyberleninka.ru)
4 OBC «Polpred» [TocTostHHBIIH 0630p CMU (apxuB myOnuKanuii
(polpred.com) JOCTYT 3a 15 7er)
Hayynas snekTpoHHas [TocTostHHBIM 3800 HaMeHOBaHUM KypHAJIOB B
5 oubnmoreka JOCTyT OTKPBITOM JOCTYTIE
e.LIBRARY.ru
JlocTyn K 3JIEKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcaM U31aTeabCTBa «Poccuitckuii SpringerProtocols;
SpringerNature ®oun dynpamen- | SpringerMaterials;
tanbHbIX Hccneno- | SpringerReference;
6 BaHHIN» ot | zbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npm-
JOKEHUEM
C 01.01.2017 -
OeccpouHo
CrpaBouHas nmouckosas | be3 norosopa Hopwmsl, mpaBumna, cTaniapTel U
7 cucreMa 3aKOHOJATEIbCTBO MO TEXHUYE-
«TexakcnepT» CKOMY PEryJINPOBAHUIO

8. MarepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIHHbI

MarepuaibHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIeUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHSATUHN, MPETyCMOTPEHHBIX YU4E€OHBIM IJIAHOM UM COOTBETCTBYET JIEHUCTBYIO-

MM CaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIpaBHUJIaM U HOpMaM.

JUist mpoBeieHUsl y4E€OHBIX 3aHATHI UCIOJIB3YIOTCS:
- JICKUMOHHBIE ayIUTOPUN U ayJUTOPHUH JJI MPOBENCHUSA NTPAKTUUECKUX 3aHATHN, B
TOM YHCJIE€, OCHAIEHHbIE MYJbTUMEIUUHBIM 000PYI0BAaHUEM JJI IPOBEICHUS Ay -

TOPHBIX 3aHATUHN (IPOEKTOP, HOYTOYK, MUKPO(DOH U T.1.);




- U1 paboThI CO CNIELHATIM3UPOBAHHBIM IIPOTPAMMHBIM 00E€CIIEUEHHEM BO BpEMs HH-
TEPAKTUBHBIX NPAKTUYECKUX 3aHITUH MMEIOTCS KOMIIBIOTEPHBIE KJIACCHl YHUBEPCHU-
TeTa.

9. MeTozmqecm/Ie PEKOMEHIANUNA NI CaMOCTOSITEJIbHOM paﬁoTbI CTYACHTOB

Pa3zges: 3jieMeHTHI JTMHEHOM aaredpbl

Martpuusl 1 onpegeautenu. IIpexiae Bcero, CTyA€HT TOJKEH MTOHATh, YTO
MaTpuLa — 3To Tabauua yrcen (IpuyeM 3Ta TabJIna MOXKET UMETh OJIMHAKOBOE YN C-
JI0 CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSMOYTOJILHOM), @ ONPEIEIUTENb- 3TO YUC-
710, 3aIIUChIBAEMOE B BUJE KBAJAPAaTHOM TAaOJIUIIbI, TO €CTh ONPEACIUTENN CYIECTBY-
10T TOJIBKO Y KBAJIpaTHBIX MaTpPHII.

Crnenyet oOpaTuth 0c060€ BHUMAHHE Ha OMEPALMI0 YMHOXXEHUS TPSIMOYTOJIb-
HBIX MaTpUL U MOHATh, KAKUM IOJIYYaeTCs MOPSIIOK MaTpULlbl — IpousBeaeHus. Oco-
OCHHOCTH MATPHI] TAKXKE COCTOUT B TOM, YTO MPOU3BEICHHE MATPHI] HE MIEPECTAHO-
BOYHO, TO €CTh AB # BA.Cnenyer o0s3aTelIbHO YOEAUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOLIUE 3a]]a4H.

BaxxnbIM siBiiseTcst moHsaTue ooparHoi Matpuusl. Hajno 3Hath yciaoBue cyiie-
CTBOBaHMsI OOpAaTHOI MaTpuLbl U aNrOpUTM ee noctpoeHus. Ilocie ee BrIUUCIIEHUS
1eJ1IeCO00Pa3HO JeslaTh IMPOBEPKY MPABUIBHOCTU DPELIEHUS, BBIIOJIHUB OIEPALIUIO
YMHOXEHUSI A~'A=E (IOJDKHA NOIYYUThCS €ANHUYHASI MATPUIIA)

[Ipu n3ydyenuu onpezenuTeneil HaA0 Y€TKO YCBOUTh MOHATUS MHUHOpPa, aireo-
pPandeCcKOro JONOJIHEHHs, 3HAaTb MHOTOYMCIICHHBIE CBOWCTBa omnpeaenurens. [lns
OCBOEHHUSI TE€XHMKH BBIUMCIICHUS OIpeleiuTeseil 1enecoo0pa3Ho, BbIOpaB MpOU3-
BOJIBHBIM OIIPENEIINUTEND BBIIIE TPETHETO MOPSAJKA, PACKPBITh €r0 Pa3IMYHBIMHU CIIO-
co0amu, MPUMEHsA Pa3IoKEHUE U TI0 CTpoKaM U 1o crondiam. ObpaTute BHUMaHHE,
KaK#e CTPOKH (CTONOLBI) MPEANOYTUTEIbHEE BRIOUPATD JIJIsl PACKPBITHSI ONpEAeTUTe-
751, 4TOOBI YIPOCTUTH ero Bhruucienne. Oco0eHHo 3(h(PEeKTUBHO BBHIYHCICHUE OIpe-
JeNUTENed ¢ MOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUi, TPUBOASIIUX €ro K Tpe-
yTrOJIbHOMY BUIY.

[Ipy wu3yueHUU pEIIEHUN CHUCTEM JIMHEWHBIX alreOpanvyeckux ypaBHEHUH
(CJIAY) oOparutre BHMMAaHHE, IPEXKIE BCEro, Ha IOHATHUE PEILIECHUS CUCTEMBI U
YCIJIOBHS CYIIECTBOBAHUS PEIIECHUI B 3aBUCUMOCTH OT COOTHOIIECHMS MEXKY PAaHIOM
MaTpULbl, PAaHIOM PACUIMPEHHOW MAaTPUIbl CUCTEMBl U YHCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTuTe BHUMaHUE Ha yciaoBus npumeHeHus: Gpopmyn Kpamepa u me-
ToJla oOpaTHOM MaTpulbl. BHMMaTenbHO pa3zdepuTe mpUMephl pelIeHus: TPOU3BOIIb-
HBIX CHCTEM JIMHEWHBIX ajreOpandyeckux ypaBHeHUI MeToaoM [aycca (BBeneHnue Oa-
3UCHBIX U CBOOO/IHBIX IEPEMEHHBIX).

Pa3znes: JiieMeHTHI BeKTOPHOI1 aaredpbl

[Ipu n3ydyeHnn 1aHHON TEMbI 00OpAaTUTE BHUMAaHUE Ha JIMHEWHBIE ONepaluy Hajl
BEKTOPaMH, HA TMOHATHUS JTUHEWHON HE3aBUCUMOCTH U JIMHEWHOW 3aBUCUMOCTH BEK-
TOpOB, Ha (yHAAMEHTAJIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTpAaHCTBA (M OPTO-
HOPMHUPOBAHHOTO 0a3uca), Ha pa3I0KEeHUE BEKTOpa 1Mo 0a3ucy.



3HaTh ONpPEACIICHUE, T€OMETPUYECKUE CBOMCTBA CKAJISPHOIO, BEKTOPHOTO M
CMEUIaHHOTO MPOU3BEACHUS BEKTOPOB, (POPMYJIbI ISl UX BBIYMCIICHHUSI B BEKTOPHOU U
B KoopAuHATHOU (opme. OOsA3aTENbHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOTO-
HaJIbHOCTH, KOJUIMHEAPHOCTH U KOMILUIAHAPHOCTH BEKTOPOB.

Pa3zle.11: AHanuTnyeckas reomMeTrpust

[Ipy nM3ydyeHHM aHATUTUYECKOW F€OMETPUM CIIEIYET, MPEXKAE BCErO, MOHSITH,
4TO ee 3a/aueil  SBIISIETCS U3yYEeHHUE T€OMETPUUYECKUX OOBEKTOB MPU MOMOIIY aHa-
JUTUYECKUX METOOB alNreOpbl U MaTeMaTUYECKOro aHajau3a. B ocHOBe Takoro mo/-
X0J1a JIEKUT METOJI KOOPAMHAT, BIIEPBbIE CUCTEMATUYECKU ITpUMEHEHHBIN P. Jlekap-
TOM. OCHOBHBIE MTOHATHS TEOMETPUH (TOUKA, MPsAMas, IJIOCKOCTh) SIBJISIOTCS HEOIpe-
NEJSIEMBIMM, U JUISI UX ONMCAHUS NMPUMEHSAETCS aKCHOMAaTUYECKUN METOJ, MO3BOJIS-
IOIMI YCTAaHOBUTDH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM TOYEK
OPsIMOM M1 MHOKECTBOM JICMCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTU CHUCTEMY
KOOpJMHAT.

Hano udetko ycBouTh paznuuHbie (GOpMbI ypaBHEHUN MPSAMOM M IIOCKOCTU
YMETh MEPEXOIUTh OT OJHOM (hopmbl K Apyroil. CiemyeT OCMBICIUTh M YCIELIHO
OPUMEHATh pElIeHUs] KIACCHYECKUX 3a]ad aHaJUTUYECKON N€OMETPUU O B3aUMHOM
pacnoyIOKEHUU MPAMBIX M IJIOCKOCTEH, YMETh OMNPEAENiTh YIJIbl U PACCTOSIHUS
MEXAY Pa3INYHbIMUA F€OMETPUUECKUMH OOBEKTaAMHU.

Pa3jieir: KOMILIEKCHBIE YMCJIA 1 MHOTOYJI€HbI

B stoM pasnene, mpexjie BCero, HaJao MOHSTh, YTO KOMIUIEKCHOE YUCIIO SIBU-
JIOCh PACIIMPEHUEM IOHATUS JACHCTBUTENBHBIX YHCEN, 3HATh OIPEACIICHHE U TPH
(GopMBI 3amMCH KOMIUIEKCHOTO  4YHCJa, T€OMETPUYECKYI0 HHTEPIPETALUI0 KOM-
IUIEKCHOTO YHCJIa M B3aWMHO-OJIHO3HAYHOE COOTBETCTBHUE MEXIY MHOKECTBOM KOM-
IUIEKCHBIX YHCEI W MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOoCKOoCcTH KomruiekcHble
YKUCJIa MOKHO M300pakaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOU mitockoctu Ilo-
3TOMY ONEPALMH CIOXKEHUS U BBIYUTAHUS KOMIUIEKCHBIX YHCEJI MOTYT OBITh CBEJEHBI
K OIEPALMAM CIIOKEHUS U BBIYUTAHHS COOTBETCTBYIOINX BEKTOPOB

Hano 3HaTh 1 yMETh BBIMIOJIHATH ONEPAllUd YMHOXEHUS, I€JCHUS, BO3BEACHUS
B TIOJIO)KUTENIbHYIO CTEMEHb KOMIUIEKCHBIX YMCEJ, 3alMCAHHBIX B TPUTOHOMETpUYE-
CKoH (hopme, U3BJICUECHHS KOPHS N-OM CTENEHH U3 KOMIUIEKCHOTO YuCcIa.

OOpaTtuTh BHUMaHUE Ha TO, YTO MHOXECTBO KOMILJICKCHBIX YHCEIl SBIISIETCS
3aMKHYTBIM, TO €CTh JIF00ast aJireOpanyeckas onepanus HaJl KOMIIEKCHBIMU YUCIIaMU
HE BBIBOJIUT 3a MpeJeiibl 00J1aCTH KOMIUIEKCHBIX YUCE.

Pa3znes: 3jieMeHThl MATEMATHYECKOI0 aHAJIM3A

[Ipu m3yuenun nuddepeHnnaIbHOr0 UCUUCIeHUsS GYHKIIMA OJTHON MepeMeH-
HOU 0OpaTuTe BHUMaHUE HA TOHATHE Tpejesa GyHKIUA B TOYKE U METObI €T0 BbI-
yucienus. [lpenen — oqHO U3 OCHOBHBIX NOHATUM MaTeMaTHU4ecKoro aHaiusa. llpu
BBIYHCIICHUU TIPEeIesIoB GYyHKIIUHA HAJ0, TIPEXK]IEC BCETO, BBISICHUTH XapaKTep HEOIpe-

0 o " o
INEIICHHOCTH [6,—,0-00,00—00,1 . UToObI OBNaJeTh TEXHUKOW pEIICHUs 3a7a4 Ha
o0

BBIYUCJIICHHUC IIPCACIIOB, HAAO0 3HATH JABA 3aMCYATCIIbHBIX IIPCACIIA, Ta6JII/ILIy OKBHBa-



JICHTHBIX O€CKOHEYHO MAaJIbIX, MpaBwio Jlomurans, pa3nudHble MPUEMBbI PACKPBITHS
HEOIPeIeTICHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMH U PEIIUTH JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1a4.

[Ipy m3yyeHum TeM, MOCBAILIEHHBIX MPOU3BOJHON U AuddepeHunany QyHk-
WU, HAJI0 OCMBICIUTh UX TEOMETPUUYECKHA CMBICI, IIOHUMATh Pa3udre MEXKITy HH-
MU (nuddepennpan - 3To riaaBHas JMHEHHAs 4acTh npupanieHus GpyHkiun). Tepao
3HaTh (Kak TaOJuIly YMHOXXEHHS) Gopmyiibl nuddepeHInpoBaHusl OCHOBHBIX 3Jie-
MEHTapHBIX QpyHKIMK U nipaBuia auddepeHimpoBanus (Bce, KOHEUHO, HO OCOOCHHO
npaBuiio audepeHITupPOoBaHUS CIOKHON (QYyHKIINH).

OOpartuTe BHUMaHUE TaKXke Ha ocoOeHHOCTH AuddepeHmpoBaHus QyHKIUH,
3aJIaHHBIX B HESIBHOM (popMe, mapaMeTpUUecKH, Ha MPUEM JIOTapUPMUIECKOTO Aud-
dbepeHIpoBaHuUs.

Crnenyer 4eTKO 3HATh U YMETh MPUMEHATH aJlTOPUTM HCCIIeNOBaHUS (DYHKITUI
U TOCTPOEHUS I'pa(UKOB: OIpEAEIEHHE TOYEK pa3pbiBa (M MX KIACCH(PUKALMIO),
acuMnTOT rpaduka (BEpTUKAITBHON, HAKIIOHHOW, TOPU30HTAILHOI), HEOOXOUMBIC H
JOCTATOYHBIC YCIOBUSI MOHOTOHHOCTH (DYHKITMH, CYIIECTBOBAHHS JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKIIMH W TOYEK TIepernoa.

Paznen: nudpepennuanbHoe UCUKMCIeHUE (PYHKIUI HECKOJIBKHUX MePeMEHHBIX

[Ipyn u3ydeHun maHHOTO pasjeiia oOpaTUTe BHUMAaHUE HA TO, UYTO (PYHKIIHS
ABYX IICPEMCHHBIX UMCCT HaFHHﬂHBIﬁ FCOMeTpI/I‘leCKI/If/'I CMBICJI — 9TO ITOBCPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hamo ocMbICIATE MOHATHS YAaCTHBIX MPOU3BOIHBIX U MOJIHOTO AuddepeHIma-
Ja u OCO6CHHOCTB HX BBIYUCIICHUA, OBJIAACTDH TEXHUKOU BBIYMCIICHUS IMPONU3BOJHBIX
OT CJIOKHOM (DPYHKIIMM HECKOJbKUX TepeMeHHBIX. CienyeT oOpaTuTh BHUMaHHUE Ha
TO, YTO OJIA q)YHKHI/II/I z= Z(x,y) CMCHIAHHBIC YaCTHBIC ITPOU3BOAHBIC BTOPOI'O IMOPAI-
0’z 0’z
ox0y - 0yox
PECHIUPOBAaHMA HC UMCCT 3HAUCHH .

JUis QyHKIMHM HECKOJIBKHX IMEPEMEHHBIX CKOPOCTh M3MEHEHHUs (PYHKIHH B
POU3BOJIHHOM HAMPAaBICHUH XapaKTePU3yeTCs MPOW3BOJHON MO HANpaBlEHUIO, a
HaumOOJbIIas CKOPOCTh U3MEHEHUs (PYHKUMHU Oy/eT B HANpaBJICHUH BEKTOpA rpajau-
enta. Crnenyer oOpaTuTh B 3TOW TeME€ BHUMaHHE Ha HEOOXOAMMOE M JIOCTAaTOYHOE
YCJI0BHUA CYHICCTBOBAHUA JKCTPEMYyMa q)YHKHI/II/I HCCKOJIBKHUX IICPCMCHHBIX.

Ka paBHBI MEX]y COO0Oil: (reopema IlIBapma), To ecth mopsamok mudde-

Pa3nea: HHTETPAJbHOC HCYUCTICHUE

B uHTErpasibHOM MCUUCIIEHUHU pelaeTcs 3a1ada, 0OpaTHON TOM, KOTOpas pac-
cMmaTpuBajiach B Ju(p(HepeHIIMaTbHOM UCYUCIEHUN HE0OXOIUMO HAWTH JUIsl JaHHOU
(GYHKIMM f(x) TaKyr (QYHKIHIO, IPOU3BOAHAsI OT KOTOPOHl Obu1a Obl paBHA 3aJaH-
Ho. HTerpupoBanne QpyHKIMA — JOCTATOUHO CIOKHBIN pa3zesl MaTeMaTUKH, OBJIa-
J€Th KOTOPBIM MOHO TOJIBKO, €CJIU CTYJIEHT «BO3BMET» JOCTATOYHO OOJIBIIOE KO-
JMYECTBO MHTETPAJIOB PA3HOIO THUIIA.

Hano TBepno 3HAaTh TaONMIly MHTErpajoB OT OCHOBHBIX 3JIEMEHTApPHBIX
(yHKUMNA, OCHOBHBIE METOJbl HMHTETPUPOBAHUS (3aMEHAa IEPEMEHHOM, MOJBE/e-
HUE TOoJ 3HaK AuddepeHuuana, UHTETPUPOBAHUE 110 YACTSIM, IPUEMbI BBIYMCIICHUS



UHTEIrPajoB OT PAlMOHAIBHBIX Jpo0ed, OT pa3sHOro TUNA TPUTOHOMETPHUYECKHUX
byHKIHI).

Hano ocMbICinTh €AMHCTBO MOAXO0AA K IIOCTPOCHUIO OIIPEIACICHHBIX, KpaT-
HBIX, KDUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTEIPAJIOB — [IOCTPOCHUE HEKOTOPOU UHTE-
IPaJIbHOM CYMMBI U IIPEIEIIbHBIN IEPEXO.

3HaTh r€OMETPUUECKUI CMBICI U OCHOBHYIO ()OpPMYJly BBIYHUCIIEHMSI OIpEse-
JIEHHbIX UHTErpasioB — ¢popmyny HetoToHa — JleiiOHua, reomerpuueckue u pusnye-
CKME IPUJIOKECHUSA OINPEIEICHHbIX U KPATHBIX HMHTETPajgoB, YMETh HAaXOAWUThb ILIO-
1aJb IUIOCKOM (PUTYpBI, JUIMHY KPUBOM, 00bEM U ILIOLIa/b MOBEPXHOCTH TEJ Bpa-
LICHHUS.

Pa3neun: unciaoBbie 1 QyHKUMOHAJIBbHBIC PAAbI

IIpy n3ydeHun NAHHOM TEMBI, MPEKIE BCErO, HAIO OCMBICIUTD IOHATUE CyM-
MBI OECKOHEUHOTO psifia KakK Mmpejiena Mocle0BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxoaumo cHaudana HayuyuThCS KIacCU(DUIMPOBATH PAIBI IO THIIAM: YHCIIO-
BbIE IOJIOKUTEIbHBIEC, 3HAKOIIEPEMEHHBIE, (DYHKIIMOHAJIBHBIE, CTENIEHHBIE, TPUTOHO-
Merpuyeckue panpl @ypee.  M3yduTh TEOpETUUECKUE CBEACHHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOAMMBIE M JIOCTATOYHBIE MPU3HAKU CXOJUMOCTH. 3HATh U YMETh IpHUMe-
HATH JOCTATOYHBIE MPU3HAKU CXOJMMOCTH TOJIOKUTEIBHBIX PANOB: mpu3Haku [la-
namOepa, Ko, nnrerpansusiii npusHak Komm.

JUis 3HaKOYepeaAyoLUXcs PsiioB 0OpaTUTh BHUMAHHUE HA MOHSTHUS aOCONIOT-
HOW M yCIIOBHOM CXOAMMOCTH. 3HaTh npu3Hak JleliOHuna n o600IeHHbIE TPU3HAKU
Hamnambepa u Korm.

JUis cTeneHHBIX psAOB 3HATh TeopeMy AOens, onpeaeseHue UHTepBaia U pa-
Iyca CXOJUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs UCClIeJOBaHUE MOBe-
JeHUsI psifia B TPAaHUYHBIX TOYKax MHTEpBajia cxoauMocTu. O0s13aTeNbHO 3HATH pa3-
JIOXKEHHUSI OCHOBHBIX 3JIEMEHTapHbIX (yHKUuMNA B psaabl Teitmopa m MakiopeHa u
YCIIOBHE Pa3I0KUMOCTH (PyHKIMH B pax Teinopa.

Pa3znes: 00bIkHOBeHHBbIE TU(depeHIIHATbHbIC YPABHEHUSA

N3yuenne nuddepeHnnaNbHBIX ypaBHEHUM HWMEET Ba)KHEUIee 3HAUCHUE B

MaTE€MaTUYECKON MOAroTOBKe MHXeHepa. OOBACHSETCS 3TO TeM, 4TO IudepeHIu-
aJlbHbIE YPABHEHHUSI MIPEACTABISIIOT COOOM MaTeMaTUYECKUE MOJIENIM CaMbIX pPa3HO00-
Pa3HBIX MPOLIECCOB U SIBJIECHUM, TaK KaK UX PELICHUS MTO3BOJIAIOT OMUCAThH SBOJOLIUIO
M3Y4aeMOro IPOIECCa, XapaKTeP MPOUCXOIAIINX C MAaTEPUAIBHOW CUCTEMOW U3Me-
HEHUW B 3aBUCUMOCTH OT NIEPBOHAYATIBHOTO COCTOSIHUSI CUCTEMBI.
OTnnunTensHoe CBOMCTBO AU(PepeHnanbHbIX YPaBHEHUNH COCTOUT B TOM, YTO IpHU
UX UHTETPUPOBAHUM OOBIYHO MOTy4aeTcss OeCYUCIEHHOE MHOKECTBO pELIEHUI.
JI1s ypaBHEHHs IEPBOTO MOPAJKA 3TO MHOXKECTBO OIMCHIBACTCSA OAHOM IIPOU3BOJIb-
HOM MOCTOSIHHOM. YUTOOBI BBIIETUTH M3 OECKOHEYHOTO MHOXECTBA PEIICHUM TO,
KOTOpPOE OIKCHIBAET UMEHHO JAHHBIN MPOIECC, HEOOXOAUMO 3a/1aTh JOMOJIHUTENb-
HYI0 HH(OpMAaLNIO, HAIPUMEP, 3HAaTh HadyallbHOE COCTOSHUE Mpoliecca. Takoe Jo-
IIOJIHUTENBHOE YCIIOBUE HA3BIBAETCSI HAYaJIbHBIM YCIIOBHEM.



3anavya uHTErpupoBaHusa AU PepeHuanbHOr0 YpaBHEHHS MIEPBOTO MOPSIKA
COBMECTHO C HAYaJbHbIM YCIOBHEM HA3bIBACTCS HAYAIBHOM 3aJa4eil WIM 3aJadei
Komm.

Jis nuddepeHuuanbHbIX YpaBHEHUN MEPBOrO MOPsAKA CIAEAYET pas3iinyaTh
oO11iee, yacTHOE U 0c000€ pelIeHus, a TaK)Ke OOLIUNA, YACTHBIN U OCOOBIN MHTETPaIbI.

[Ipu uHTErpUpPOBaHUM YPABHEHUI NIEPBOTO MOPAIKA HAJIO MPEKIE BCETO OIpe-
NEIUTh TUIl YPABHEHUS, a 3aTEM YK€ MPUMEHUTh TOT WJIM MHOM METOJ PEIICHUS.
Hano o6s13aTenbHO OCBOUTH MPOLEAYPY MPUBEICHUST YPABHEHHS IEPBOT0 MOPsJIKA K
YPaBHEHHUIO C pa3JCIICHHbIMU IEPEMEHHBIMHM, TaK KaK MMEHHO TaKWE YpPaBHEHUS
MO>KHO HEIIOCPEJICTBEHHO UHTErPUPOBATh.

Jnis nuddepeHanbHbpIX YPaBHEHHM n — IO TIOpsAJIKa 00sA3aTeNIbHO 3HATH T0-
cTaHoBKH 3a1auu Kormm, kpaeBoil 3a7a4n, 3a/1a4yu Ha COOCTBEHHbBIE 3HAYCHUS.

B teme, mocBsieHHON THHEWHBIM AU(depeHInaIbHbIM YPaBHEHUSIM h — TO
NopsAJIKa, HAZ0 3HATh TEOPEMBI O CTPYKTYpE OOIIEro penieHus: OJHOPOAHBIX U HEOA-
HOPOJIHBIX YPAaBHEHUM, TaK KaK OHU YKa3bIBAIOT IyTh MOCTPOCHUS OOIIETO PELICHHUS.
OOpatuTh BHUMAaHKE HA TO, YTO PEILIEHUE JIMHEUHBIX OJHOPOIHBIX AU} depeHInanb-
HBIX YPaBHEHUU N — ro MopsiJika ¢ MOCTOSSHHBIMU KO3 puumeHTaMu He TpeOyeT 1H-
TErpUPOBAHUs, a CBOJUTCS K YUCTO ajareOpanveckoil mpodiaemMe HaxoXIeHUs KOpHEH
COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOrO0 ypaBHEHHs. Halo 3HaTh BUI YaCTHBIX
pelIeHni TMHEHHBIX OJHOPOIHBIX AU depeHInaIbHbIX YPABHEHU N — ro Mmopsjaka
C IOCTOSIHHBIMU KO3 (ppUIIMeHTaMu B 3aBUCUMOCTHU OT BUJa KOPHEH XapaKTepucTuye-
CKOI'O ypaBHEHHUS.

Hano 4eTko yscCHUTH airOPUTM NOCTPOEHHUSI YACTHBIX PEIICHUN JTUHEUHBIX HE-
OJTHOPOJHBIX MU(DPEpEeHIINATBHBIX YPAaBHEHU METOJ0OM Moadopa (METOJA0oM He-
onpeeneHHbIX K03 UIIMEeHTOB), 00paTUB BHUMAHKE HA TO, YTO B ATOM CIIy4yae BHU]
YaCTHBIX PEIIEHUN HEOJHOPOJHOIO YPAaBHEHHSI COOTBETCTBYET IO CTPYKTYpE 3aaH-
HOM MPaBOM YaCTH.

Pa3znen: Teopusi BeposiTHOCTEH

JUis ycnemHoro OBJaJC€HHMS MaTepuajoM [aHHOTO pasjesia HeoOXO0IHUMO,
MpEXe BCET0, YETKO YCBOUTH OCHOBHBIE MOHATHS TEOPUU BEPOATHOCTEH, OUCHb IITH-
POKO HCTIOJb3yEeMbI€ B PA3IMUHBIX MPUIOKCHUSAX: MOHITHE CIy4YallHOTO COOBITHS U
€ro BEepOSITHOCTH, CYMMbI U MIPOU3BEACHUS COOBITUH, MOHATHUS CTy4YalHON BEIMYUHBI
Y 3aKOHA €€ PACIpPENEIICHHs, MATEMAaTHUYECKOTO OKUAAHUSA U JUCIIEPCHUH CITy4ailHON
BEJINYUHBI.

Hano noHsATh, 4TO BEPOATHOCTh — 3TO YUCJIOBAasi MEpa CTENEHU BO3MOKHOCTH
MOSIBJICHUS] CIIy4allHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTHYECKOE U T€OMET-
pUYECKOE ONPEIEIICHUs] BEPOITHOCTH, CBSI3b U pa3inune Mexay HuMu. HecmoTps Ha
BHEITHIOI MIPOCTOTY KIACCHYECKOW (hOpMYIIbl OMpeIeNIeHNs BEPOATHOCTH CITy4YaliHO-
ro cobeitust A: P(A) =m/n, HEMOCPEICTBEHHBIN MOJCYET YHCIA N BCEBO3MOKHBIX

UCXOJIOB UCIIBITAHUS M M - YKcia OJaronpusiTHBIX MCXOAOB TpeOyeT MpUMEHEHUs
dbopmyn komOuHaTOpuKU. [Ipr 3TOM B KaXkJ10M KOHKPETHOM 3a/laye Ha/I0 MpOoaHaIH-
3UpOBaTh, KAKOW TUI COEJUHEHHUI BO3ZHUKAET, KOrAa U3 HEKOTOPOTO MHOKECTBA dJIe-
MEHTOB H3BJIEKACTCS JIPYroe MOJMHOKECTBO (3TO MOTYT OBITH pa3MelleHus, Tepe-
CTaHOBKHU WJIU coueTaHus). [Ipu BRIYUCICHUN BEPOSITHOCTEN CIOKHBIX COOBITUN HATIO



YMETh NPEACTaBUTh UX B BUJE CyMMbI WJIM NPOU3BEACHUS (MJIM CyMMBbI ITPOU3BE/E-
HUM) MPOCTBIX COOBITUN U MPUMEHHUTH COOTBETCTBYIOLIUE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEMN.

Hanmo yerko pas3nmnuarh TUIBI CIy4YalHBIX BEJIIMYWH — JHUCKPETHBIE M HEIpe-
PBIBHBIE U 3HAaTh OCHOBHBIE 3aKOHBI UX pacrpejaesieHus (OnHoMmuanbHbIl, [lyaccona,
TUIIEpreOMeTpUYECKUil, 0COOEHHO, HOPMAaJIbHBIN 3aKOH paclpeesieHus).

JUts onucaHMsl 3aKOHOB pacIpeliesieHUs] HENPEPBIBHBIX CIIyYalHBbIX BEJINYUH
OPUMEHSIOT HMHTETPabHYIO0 (YHKLIUIO pacHpelieleHUsl BEPOSITHOCTEN ciayvyailHON
BEJIMYMHBI F(x)¥ TUIOTHOCTH BeposiTHOCTe f(x). Hamo ycBouTh omnpeneneHus, Be-

POSTHOCTHBIN CMBICT U CBOMCTBA 3TUX (PYHKLHM, CBSA3b MEXKIY HUMHU M pacUeTHBIC
(bopMyIIbI Ul KX ONPEICICHUS.

Hano 3nath onpenenenue, pacyeTHble (OPMYIIbl U BEPOSITHOCTHBIA CMBICIT OC-
HOBHBIX YHCJIOBBIX XapaKTEPUCTUK CIYyYaHHON BEJIMYMHBI — MATEMAaTUYECKOTO 0XKH-
JaHus (CpeIHero 3Ha4eHMs) U JUCHEPCHUU (XapaKTEpUCTUKU Pa3dpoca BO3MOXKHBIX
3HAYEHUS CIIy4allHOM BEIMYMHBI OTHOCUTEIIBHO CPEHETO 3HAUEHUS).

Pa3nen: MmaTemaTnuyeckasi CTaTUCTHKA

[Ipn u3ydeHHH MaTeMaTHYeCKOW CTATUCTHKH HAJO0 TOHSATH, YTO OHA TECHEH-
MM 00pa30M CBsI3aHA C TEOPUEH BEPOSITHOCTEH, M OOJIBIIMHCTBO €€ BHIBOJIOB 0a3u-
pyeTcs Ha peIeIbHBIX TEOpEMax TEOPUHU BEPOSITHOCTEH.

Bce xapakTepucTuku, u3ydyaeMble B Kypce MaTeMaTUYeCKOW CTaTUCTUKH, SB-
JSIOTCS  CTATHCTHYECKUMU aHAJIOTAaMH COOTBETCTBYIOIINX XapaKTEPUCTHUK, paccMaT-
pUBaEMBIX B TCOPUHU BEPOSTHOCTEH, MOTYyUYCHHBIMI Ha OCHOBE OTPAHMYCHHOTO YHCIIa
OTBITHBIX JaHHBIX. CIe0BaTEeNIbHO, €CIIH, HAPUMEP, MATEMATHIECKOE OXKHUIAHUE H
TUCTIEPCHS CTyYalHON BEIMYWHBI, U3y4aeMbIe B TCOPHUU BEPOSTHOCTEH, SBIISIOTCS
XapaKTEPHBIMA HECITyYalHBIMH YHCIAMHU, TO WX CTAaTUCTUYCCKHE aHAJIOTH — BBIOO-
pOYHas CpefHss W BBIOOPOYHAS (MW UCIIPABJICHHAS) TUCIICPCHUS SBIISFOTCS CITydai-
HBIMHA BEJIMYMHAMH, 3aBUCSIIAMU OT 00bEMa M THIA BHIOOPKU M PA3TMUHBIMH JJIs
pa3HbIX BEIOOPOK.

Hano o6s13aTenbHO 3HATh U YMETh BBIYHCIISATH TOUCYHBIC OIICHKH HEU3BECTHBIX
napamMeTpoB pacipenesieHus: CIydYaiHON BETUYHHBI - BHIOOPOUHYIO CPEIHIOI0 U BBI-
O00poUHYIO (WJIM UCTIPABICHHYIO) JTUCIIEPCHIO, TaK KakK J00as cTaTHCTHYecKas oopa-
00TKa CBOJIUTCSA, TIPEXK]IE BCETO, K HAXOKJICHUIO UMEHHO 3TUX XapaKTEPUCTHUK.

Crnenyetr oOpaTuTh BHUMAaHHUE HA TO, YTO ITH OLICHKHU SIBIISIOTCS MPHUOIMKEH-
HBIMH, OCOOEHHO JIJIi BBIOOPOK Majoro o0bema, W IS CYXXIEHUS O TOYHOCTH H
HAJC)KHOCTH ITHX OIICHOK HAJI0 yMETh MPUMEHITh MHTEPBAIBHBIC OIEHKH WU 3HATH
METOJIMKY TTOCTPOCHHUSI IOBEPUTEIHHBIX NHTEPBAJIOB.

10. MeToanveckue peKOMEHIALMHU 1JIsl IIPernogaBaTe/Is

[Ipexxne Bcero, cienyeT 0OpaTuTh BHUMAaHUE CTYJIEHTOB Ha TO, YTO MpPaKTHYe-
CKH BECh M3y4aeMblii UMHU MaTepuai He TpeOyeT Kakoh-1u0o creruanbHoOu (J01moi-
HUTEJIBHOM) MOJTOTOBKM M BIIOJHE MOXET OBbITh YCHENIHO M3YY€H, €CIU CTYICHTHI
OyIyT mocemaTh 3aHSATHS, CBOEBPEMEHHO BBITIOJHSTH JOMAIITHUE 3aJaHUS U TTOJIb30-
BaTbCs (MPU HEOOXOJIUMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAIMI B TEUCHHUE KaXK-



JI0TO ceMecTpa. Bomenmme B Kypc MaTeMaTUKH Pa3Aeiibl SBISIIOTCS KIACCUYECKUMU,
B TO K€ BpEMsI OHM MPAKTUYECKH OPHUEHTUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE pacupo-
CTpaHEHHWE I PElIEHHs PAa3HOIro poja 3aJad BHYTPH CAMOM MAaTeMaTUKH U IIPH-
KJIaJIHBIX 3a/1a4. FIX 0CBOEHHE TOMOXKET CTYyACHTaM JIOTHYECKHA BEPHO, APTYMEHTHPO-
BaHO U SICHO CTPOUTH YCTHYIO M MHCHBMEHHYIO p€Ub, YCHEIIHO MPUMEHSITh HAKOII-
JICHHBIE 3HaHUS B TPO(PECCUOHATILHOM eI TEIbHOCTH.

Heobxoaumo ¢ camoro Hayania 3aHATUA PEKOMEHI0BATh CTYJIEHTaM OCHOBHYIO
U JOMNOJHUTEIBHYIO JINTEPATYPY, & B KOHLIE CEMECTpA 1aThb CHUCOK BOIPOCOB IS
NOATOTOBKH K SK3aMEHY.

Ha mepBoM 3aHSTHH 1O TUCHUIUIMHE HAJI0 00s13aTE€IHLHO MPOUMH(POPMUPOBATH
CTYJIGHTOB O BHJIe U (popMe MPOMEKYTOUHON aTTECTAIMU 1O TUCHIUIIINHE, CPOKax €e
IPOBEJEHUS, YCIOBUAX JOMYCKa K MPOMEKYTOUYHOM aTTEeCTAlMU, TPUMEHSIEMBbIX BU-
JaX IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHusi 1 peKOMEHJaluu, MPUBEAEHHbBIE B . 9 paboueil mporpaMMbl
JUISL CTYJIEHTOB, JOJIKHBI OBITh YETKO C(OPMYIUPOBAHBI U M3J0KEHBI UMEHHO IIpe-
MOJABaTEIEM Ha JICKIUAX, MPAKTUUECKUX 3aHATUSX U KOHCYJIbTALUX.

N3noxkeHne TeopeTnyecKoro Marepuania J0KHO COMPOBOKAATHCA MILUTIOCTPA-
TUBHBIMHU TIPUMEpPAMH, TIIATEIIBHO OTOOpPAHHBIMU TpErojaBaTesieM TakK, YTOObI TE€X-
HUYECKUE TPYAHOCTH U BBIKJIAJIKU MPU PEMIEHUU 3a]a4d HE OTBJIEKAIU OT IJIaBHOTO:
OCMBICIICHUSI UJEU U CyTH IPUMEHSEMBbIX MeTonoB. ClenyeT BCEraa yKa3blBaTh
IpUMEPBI MPAKTUYECKOTO MPUMEHEHUSI PACCMOTPEHHBIX Ha 3aHATUSAX YPAaBHECHUH U
dbopmyt.

[IpakTryeckue 3aHATHS TOJDKHBI OBITh OPTaHW30BAHbBI MPEMOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTaBaJOCh BpeMsi HA MEPHOJUYECKOE BBHITIOJIHEHUE CTYyICHTAMH
HEOOJBIIION CaMOCTOSATEILHOM pabOThl B ayJAUTOPUU JJIS MPOBEPKU YCBOCHUS U3JIO-
YKEHHOI'0 MaTepuaIa.

IIpenonaBarenb, BeIynIMH NPAKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH
y4eOHO — TEMAaTUYECKUN TUIaH 3aHATHI C JIEKTOPOM, UCIIOIb30BATh €MHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cieayeT 10OMBATHCS CHCTEMATHUYECKOW HENMpepbIBHOM pado-
Thl CTYJICHTOB B T€UEHHE CEMECTpa, HEOOXOJUMO BBISBIIATh CUJIBHBIX CTYJEHTOB U
NPUBJIEKATh WX K HAy4YHOM paboTe, K y4acTHUIO B Pa3HOTO poja OJUMIIMAIAX U KOH-
Kypcax.

CTyIeHT NOMKEH OUlylIaTh 3aMHTEPECOBAHHOCTh MPEMOIaBaTeNsl B JOCTHXKE-
HUU KOHEYHOTO pe3ysbTaTa: B MPUOOPETEHUH OOYYaIOMMMHUCA TMPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUS] HAKOTJICHHOW MH(pOpMaIel uisi pemeHust 3aaa4 B mpodeccuo-
HaJIbHOU J€SATEIIbHOCTH.



Ilpunoxcenue 1

CprKTypa " COACPKAHUEC NTUCHUIITTHUHBI «MaTemaTuka

Harmpasnenue noaroroBku
23.03.03 «Ikcmiryartanusi TPAHCIHOPTHO — TEXHOJIOTHYECKUX MAIIUH M KOMILJIEKCOBY

OO0pazoBaTenbHas MporpaMma
«MHKUHUPHUHT ¥ IKCIJIyaTAlUsl TPAHCIOPTHBIX CHCTEM.
KBanudukanus (cTerneHb) BHITyCKHUKA:
bakanasp

dopma oOydeHus

O4HO — 3204HaA

n/n

Buasbi yueOHoli padoTsl,

= . DopMbI
2 | z & BKIIOYAH CAMOCTOATEILHYIO Buasbl camocTosiTe1bHON paGoThI aTTe-
Pasien 2 q:,( § padoTy CTy1eHTOB, CrtyaeHToB P
= & z M TPYA0EMKOCTh B 4acax
o @)
J II/C | JIa6 CCP KPC K.p K.II. | PT'P | Pedepar | K/p | D 3

IlepBblii cemecTp

1.1

BBenenne. Pazgen 1. DiaeMeHTHI JIHHEH-
HOM aJreodpsl .

Marpuiisl 1 onpen

equtenu. OmnepauMd HaJl MaTpULAMHU.
TpancnonnpoBanHast Matpuna. Onpenenu- 1 1 2 2 12 +
TEJH, UX CBOWCTBA U BhIuMcieHus. OOpar-
Hasi MaTpUIla U AJITOPUTM €€ BBIUMCIICHUSI.
Panr matpuus!.

Borgaua 3aganuid PI'P Ne 1 mo jwHeii-
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HOW M BEKTOPHOM aJredope M aHAJIHTHYe-
CKOIl reoMeTpHH.

1.2

CucremMbl  JIMHEWHBIX  anreOpandecKux
ypaBHEHUN, OCHOBHbBIE MOHSATUSA U OIpEe-
neHusi. Pemienue cuctem JIMHEHHBIX ypaB-
HeHuil Mmetonom Kpamepa, oOpatHoit Mart-
puibl, metoaoMm ['aycca. Panr matpuiisl.
Teopema Kponekepa — Kanemnu. Meroa
I"aycca B MpOM3BOJIBHBIX CUCTEMAX JIMHEH-
HBIX ypaBHeHHH. OIHOPOAHBIE CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

12

1.3

Bexkropsl. JIuHeliHbIE oOmepanuu Hal BEK-
TOpaMH, X CBOWCTBa. JIMHEIHBIE KOMOM-
HallM¥ BEKTOPOB. JINHENHO HE3aBUCUMBIE U
JMHEHHO 3aBUCUMBIE CHCTEMBI BEKTOPOB.
Paznoxxenne BekTopa 1o 6as3ucy.

12

1.4

CkansipHOE, BEKTOPHOE W CMEIIAHHOE TIPO-
M3BEJICHUSI BEKTOPOB, UX CBOMCTBA. Y CIIO-
BUE KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

JIuneitnpie mpoctpancTBa. bazuc. Matpuna
nepexojia ot O6a3uca Kk 6a3ucy, nmpeodpazo-
BaHHUE KOOPJIUHAT BEKTOPA MPU U3MEHEHHUU
0asuca. CoOCTBEHHbBIE 3HAUEHUS WU COO-
CTBCHHBIC BEKTOPBI MaTPHIIHI.

12

1.5

Paznen 4. AHaMTHYECKAS TeOMETPHUSA
Cucrtembl kKoopauHat. JlekapToBBI TPsSMO-
YTOJIbHbIE KOOPAMHATHI Ha IJIOCKOCTH U B
npoctpanctee. IlomsipHas cucrema Koop-
JTUHAT.

PaznuuHble TUIIBI ypaBHEHUH TIJIOCKOCTU U
IpsIMOM. BeluuciaeHue pacCTOSHUN MEXAY
JIBYMSI TOYKaMH, TOUYKOM U IPSIMOM, TOUKOU
U IJIOCKOCTBIO. BhluncieHue paccTostHus

12
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MCKAY CKPCIIHMBAIOIIUMHUCA ITPAMBIMH.
Boruncnenue yrinoB Mexzy IBYMs MPSIMBbI-
MU, OPSAMON M IUJIOCKOCTHIO, IBYMS ILIOC-
KOCTSIMU.

CamocrositesibHass padora Nel B aynm-
TOPHUH

1.6

Pa3znea 4. DjeMeHTbI MATEMATHYECKOI0
aHaJmu3a

UucnoBas mnocnenoBaresbHOCTh. [Ipenen
YHCJIOBOM IOCJIEIOBATEILHOCTH M €ro
cBoiictBa. @ynkuus. Ilpemen ¢yHKIMM.
OcHoBHBIE TeOpeMbI 0 mpeaenax GyHKIIH.
[IepBbIii 1 BTOPOM 3aMedaTebHBIE IIpEae-
abl. CpaBHeHHE OECKOHEYHO ManbIX U Oec-
KOHEYHO OOJIBIINX BEJIUYNH.

Brinaua 3apanmii PI'P Ne 2 mo marema-
THYECKOMY aHAJIH3Y.

12

1.7

DKBUBAJICHTHbIE 0ECKOHEYHO Mallble BEIH-
yuHbl. PackpeiTHE HEONpeAeIeHHOCTEN
paznuuHoro THma. HempepbBHOCTH (DyHK-
U B TOYKE M HAa MPOMEXKYTKEe, Touku
paspbiBa (YHKIHMM, HX KJIaccU(UKaIus.
AcumnToThl Tpaduka (GyHKIUHA, UX Kiac-
cuduKalus, yCIOBUs CyIIeCTBOBAaHUS, Me-
TOJTbI HAXOKICHUSI.

12

1.8

[MpousBonnas ¢yHkuuu. I'eomerpudeckuit
M MEXaHUYECKHUUA CMBICT MPOU3BOIHOM.
[IpaBuna nudpdepenuupoBanus u Gopmy-
Jbl BBIYUCIICHUS NPOU3BOAHBIX. Tabmuna
NPOM3BOJHBIX OCHOBHBIX 3JIEMEHTapHBIX
byukumii. uddepennuuan. I[IponsBoanbie
U nuddepeHnuansl  BBICIIUX MOPSAKOB.
[TpuOnmKkeHHbIE BBIYUCICHUS C TOMOILBIO
b hepeHIanos.

12
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1.9

PackpbiTe HeomnpeneneHHOCTe pas3iny-
Horo Ttuna. [IpaBuno Jlonutansa. ®opmyna
Tennopa. Pa3nokeHUs: OCHOBHBIX 3JIEMEH-
TapHBIX (QyHKIMH 10 dopmyne Makiope-
Ha. [IpuOnmkeHHbIE BBIYUCICHUS C TIOMO-
npio popmyier Teitnopa.

12

1.10

OcHoBHBIE TeopeMbl TU(HEpEeHIIHATEHOTO
ucuuciaeHus. MOHOTOHHOCTb (YHKIUH,
KCTpeMyMbl HeoOxomumple W JOCTaTOd-
HBI€ YCJIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO
HKCTPEMYMA, BBIMYKIOCTH U BOTHYTOCTHU
rpaduka ¢ynakmuu. OO6mas cxema Huccle-
noBaHusl (QYHKIMHM U TIOCTPOCHMS €€ Tpa-
¢uka.

CamocrositesqibHasi padora Ne 2 Ha ce-
MHHape

10

12

Pazgen 6. @yHKIHMSA HECKOJLKHX Iepe-
MeHHBbIX. [Ipenen u HenpepriBHOCTH. Oc-
HOBHBIE CBOICTBA HEMPEPHIBHBIX (DYHKIIHIA.
Yactasle npousBoanbie. [lomHbni mudde-
peruuan. IlpousBogHbIe CIOKHOU (YHK-
MM HECKOJIbKMX NEepeMEeHHbIX. YacTHble
NPOU3BOJHBIE U TU(PEpEeHIINATbl BEICIINX
nopsiakoB. Teopema lIBapiia.

Beiaaua 3aganunii PI'P Ne 3 mo ®HII.

11

12

1.12

[IpousBoaHass 1o HampaBieHU0. ['pagu-
eHT. KacarenbHas k kpuBoil. KacarenbHas
IUIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.
OKeTpeMyM (PYHKIUMH HECKOJBKUX Iepe-
MEHHBIX.

CamocrositesqibHasi padora Ne 3 Ha ce-
MHUHape

12

12

1.13

Pa3nen 7. IlepBooOpa3nas. Heonpenenen-

13
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HBI MHTETpall U ero cBoWcTBa. Tabmmua
MHTErPAJIOB OT OCHOBHBIX 3JEMEHTapHBIX
GyHKIIMH. MeToa HemoCpeICTBEHHOTO HMH-
TerpupoBanusd. MHTerpupoBanue nojaBejae-
HUEM T10]] 3HaK AuQdepeHnnaa.

Boinaya 3aganuii PI'P Ne 4 nmo uHTe-
IPAJbLHOMY HCUHCJIEHUIO

12

1.14

WHTerpupoBanne ¢ MOMOLIBIO 3aMEHBI IIe-
pemeHHor MeTo MHTErpupoBaHus MO 4Ya-
cTaM. HHTerpupoBaHue palMOHAIbHBIX
npoOei, WHTETPUPOBaHUE HEKOTOPHIX BH-
OB MPPALIMOHANBHBIX U TPUTOHOMETpHUYE-
CKUX (DYHKITHIA.

14

12

1.15

3ajaud, NpUBOJALIME K MOHATHUIO OMpee-
JICHHOTO MHTErpajia. YCJIOBUS UHTETPUPY-
emocTtu. CBoiicTBa ONpPENENIEHHOIO HHTE-
rpana. CyIliecTBOBaHHE IEPBOOOpPA3ZHOM
HenpepblBHOH ¢QyHkuuu. Popmyna Heio-
ToHa-JIeiiOHMIIa. 3aMeHa TMEepeMEeHHOUW W
WHTETPUPOBAHUE TI0 YACTSM B OMpeeIICH-
HOoM uHTerpanie [Ipunoxenus omnpezneneH-
HOTO MHTETpajia B TEOMETPUN U MEXaHUKE
(BBIUMCIIEHHE TUIOMAJEH TUIOCKHX (UTYD,
JUTMHBI KPHUBOU, 00BEMOB).

15

12

1.16

HecoGcTBeHHBIE HMHTErpaigbsl MEPBOrO U
BTOPOT'0 pOJa, UX CBOMCTBA.
CamocrositesibHass padora Ne 4 Ha ce-
MHHape

16

12

1.17

3agayu, MNPUBOMASIIME K MOHATUSAM KpaT-
HbIX M KPUBOJMHEHHBIX HHTErPAJIOB.
JIBOWMHOM M TPOMHOW MHTErpajbl, UX CBOM-
cTBa. BplunciieHME IBOWHBIX HHTErpajoB
MOBTOPHBIM MHTerpupoBanuem. [Ipunoxe-
HUsI KPAaTHBIX MHTETPajioB B T€OMETPUHU U

17

12
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MCXaHUKCE.

1.18

OnpeneneHue KpUBOJMHENHBIX HHTErpa-
JIOB MEPBOTO U BTOPOTO pPOJa, HX CBOM-
CTBA Y BBIYUCIICHUS.

18

12

O0630pHas JeKIus

18

O0630pHOE MPAKTHUECKOE 3aHATHE

18

(DOthl ammecmauuu

19-
21

Bcero yacoB nmo gucuMIJInHe
B IIEPBOM ceMecTpe

44 28

216

PI'P

cam.
pao.

2-011 ceMec

2.1

Paznen 8. UuncioBble U (PYHKIMOHAJIb-
Hble psaabl. YncnoBsie psaabl. CX0IUMOCTb
u cymma psna. Heobxonumoe ycioBue
cxoaumoctu. [elictBus ¢ psnamu. CBoii-
CTBa YHUCJIOBBIX PSJIOB. 3HAKOMOJIOKHUTEIIb-
Hble psnbl. ['apmonnueckuit psn. [Ipusna-
KM CpaBHEHHs. MeToapl HCCIeq0oBaHUs
CXOAMMOCTH TIOJIOKUTENBHBIX PSAIOB: MPU-
3naku JlamamOepa, Komm, wHTErpanbHbIi
npu3Hak Komm.

Boigaua 3aganuii PI'P Ne 5 mo psigam

2.2

3nakouepenyrmommuecs  psaael.  [IpusHak
JletitOHmIa. AGCONIOTHAST M yCJIOBHASI CXO-
JIMMOCTh 3HaKOTIEPEMEHHBIX PSLIIOB.
OO6o6mennpie npu3Haku [lamambepa
Komm.

23

CreneHHbIe POl U UX CBOMCTBA. Teopema
Abens. VHTepBan M paanyCc CXOIUMOCTH.
HudbdepennmpoBanie W WHTETPUPOBAHUE
CTCIICHHBIX PAOOB.

24

Panpl Teitnopa m Makiopena. YcioBue
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pasnoxumoctu (pyHKImu B psin Teitnopa.
Paznoxenne HEKOTOPHIX (QYHKUMNA B PsI
Teinopa. [IpuMeHeHHE CTENEHHBIX PSIAOB
B IPUOJIM>KEHHBIX BHIYHCIICHUSX.
CamocrositesibHass padora Ne S5 Ha ce-
MHHape.

2.5

Pa3znen 9 O0bikHOBeHHBbIE TU(pdepeHIn-
aJibHble YpaBHeHus. /luddepenipanbabie
ypaBHEHMs MepBoro mnopsjaka. OCHOBHBIE
MOHATUS OOBIKHOBEHHBIX naupdepeniu-
QIBHBIX YpaBHEHUI mepBoro nopsiaka. [1o-
craHoBka 3agaun Komm. Teopema cymie-
CTBOBAaHUS M EIWHCTBEHHOCTH PEIICHHS.
OOmee M YacTHOE peUIeHHs, OOIUN U
YaCTHBIM uHTEerpanel. ['eomerpuyeckuii
CMBICJT OOIIIEr0 UHTErpaa.

VYpaBHEHUS ¢ pa3AeAIONIIMUCS TEpPEeMEH-
HBIMH, OJHOpPOAHBbIE U epeHIaTbHbIe
ypaBHEHHS.

Boinaua 3aganuii PI'P Ne 6 no _nudde-
PEHIHATbHBIM YPABHEHHSIM.

2.6

JIuneliHble 1.y. MEPBOTO MOpsAJKA U ypaB-
HeHusi bepHymwiu. PemeHue JMHEHHBIX
YpPaBHEHHUH METOJOM  BapHaluM IMpPOU3-
BOJIbHOW TOCTOSIHHOM, METOAOM MpPOU3BE-
JeHui bepuyun.

2.7

Huddepennmanbaple ypaBHEHUS BBICIINX
nopsiikoB. Dopmbl 3anucu auddepeHmu-
albHOTO ypaBHEHHUs n-ro nopsaka. OOriee
U yactHoe pemieHus. IlocTaHoBka 3amaun
Komm, xpaeBoii 3agaun. HTErprpoBanue
METOJO0M MOHIKEHHSI MOPSIKA.

2.8

Jluneiinbie omHOpOHBIE nU(dEpeHITATD-
Hble ypaBHEHHMs n — ro nopsaka. OOmme
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CBOICTBA pEILICHHUI JMHEWHBIX OIHOPOI-
HBIX UG (depeHIralbHbIX YpaBHEHUH n —
ro mnopsaka. [lonatue QyHaaMeHTaTbHOU
CUCTEMBI PELIECHUN JIMHEHHOTO OAHOPOA-
HOTO u(QepeHIHaTIbHOTO YPaBHEHUS N —
ro TopsiaKa, €€ IOCTPOEHUE Il ypaBHe-
HUA C TIOCTOSHHBIMH KO3 QHUIIMEHTAMH.
XapakTepucTuyeckoe ypaBHeHue. Bun
YaCTHBIX PEIICHUM JIMHEWHOrO0 OJHOPOJ-
HOTro (g QepeHInaIbHOro ypaBHeHUs n —
ro Mopsijka B 3aBUCHMOCTH OT BUIA KO-
HEN XapaKTEpPUCTUYECKOTO YPABHEHHSL.

2.9

JluneliHple HEOTHOPOAHBIE MU GEpeHIH-
aJbHBIE YPABHEHUS N — IO INOpsIKa C IO-
cTossHHBIMU K03 dunmenramu. Teopema o
CTPYKType OOLIEero peleHuss TaKuxX ypas-
HeHud. Meroa mombopa 4YacTHOTO pellie-
HUS U1 Pa3IMYHbBIX CIIELMAJIbHBIX BHUJOB
npaBoi yactu. Meron Bapuauuyd IPOU3-
BOJIBHBIX TOCTOSIHHBIX

2.10

Cuctembl OOBIKHOBEHHBIX muddepeHim-
aNbHBIX ypaBHeHH. OCHOBHBIC TMOHSTHS.
HopmainibHble cHCTEMBI JUHEHHBIX OIHO-
POIHBIX W HEOTHOPOJIHBIX AuQhepeHIIn-
aJbHBIX ypaBHEHUU. PenieHue IMHEHHBIX
OJTHOPOJHBIX ¥ HEOJHOPOJHBIX CHCTEM
OOBIKHOBEHHBIX mddepeHranbHbIX
YpaBHEHUN C TMOCTOSIHHBIMU KO3 (duULIeH-
TaMu

CamocrosiTesibHass padora Ne 6 Ha ce-
MHHape

10

2.11

Pa3nea 10. Teopusi BeposiTHOCTeli. BBe-
JeHue. DIeMeHThl KoMOnHaTopukH. Ciry-
yaliHble COOBITHS, UX TUIILI. Kilaccuueckoe

11
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Y CTAaTUCTUYECKOE OMPEECTICHUS BEPOST-
HOCTH, UX CBOMCTBa. HemocpencTBeHHbIH
MOJCYET BEPOSATHOCTH HA OCHOBE KJIACCH-
YECKOI'0 ONPEIEICHHUS.

Boigaua 3aganuss PI'P Ne 7o Teopun
BEPOSATHOCTEH U MaTeMaTHYeCcKOii cTa-
THCTHKE

2.12

I'eomerprueckasi BEpOSTHOCTb. 3ajayda
broddona. Anredbpa coObITHI. 3aBUCUMBIC
U HE3aBUCUMBIEC COOBITHS. Y CIIOBHAsI BEPO-
ATHOCTh. OCHOBHBIE TEOPEMBI TEOPUH Be-
pOSITHOCTEN

12

2.13

dopmyiia MOJHON BEPOATHOCTU. DPOPMYJIbI
beiteca, bepHymnu, mnokanbHas U HHTE-
rpajbHas Teopemsl Jlamnaca.

13

2.14

CrnyvaiiHble BEJIMYMHBI, UX THUIIBI, TOHSATHE
3aKOHA PACHpPEACIICHUsI CIIy4YalHOW BEJU-
yuHbl. YWCIOBBIE XapaKTEPUCTHKU JIHC-
KPETHBIX CIIyYallHbIX BEJMYMH. MartemaTu-
YECKOE OXKUJAHUE M JUCHEPCHs CIydaii-
HBIX BEJIMYUH, X BEPOATHOCTHBIN CMBICIT U
CBOMCTBA.

14

2.15

OcHOBHBIE 3aKOHBI DPACIPEAEICHUS JHUC-
KpETHOW Clly4ailHOM BeIWYMHBI (THUIIEp-
reoOMEeTpUYecKnuii, OMHOMMAJIbHBIN, pac-
npenenenue [lyaccona).

15

2.16

OcCHOBHBIE 3aKOHBI DPACIpEAEIEHUS JHUC-
KPETHBIX M HENPEPBIBHBIX CIyYalHBIX Be-
JUYMH (paBHOMEPHBIM, IOKa3aTeIbHbIN,
HOpMallbHBIN). [IpenenbHbIe TEOpEeMbI Teo-
pHUHU BEPOSTHOCTEM.

CamocrositesibHass padora Ne 7 Ha ce-
MHHape

16

35




2.17

Pa3zgenll. MaremMarnyeckassi CTAaTHCTH-
Ka. OcHOBHBIC 3aJaud MaTeMaTHYEeCKOM
CTaTUCTHKH. BpiOopounsiii meron. I'ene-
palibHasi COBOKYITHOCTb U BBIOOpKa. TwuIibI
BBIOOpPOK. CTaTUCTUYECKOE pacipeiesieHne
BbIOOpKHU. [locTpoeHne >MmIHpUYECKOi
(GYHKIIUU pacrpeesicHus] BEIOOPKH, TTOJIH-
FOHA U TUCTOTPaMMBbl OTHOCUTENbHBIX 4a-
CTOT.

Boinaua 3amauusg PI'P Ne 3 yacth 2 mo
MaTEeMaTHYEeCKOH CTATHCTHKE

17

2.18

TodeuHble OLIEHKM MapaMeTpoOB pacmpese-
nenus. Hecmeriennsle, >(QQeKkTuBHBIE U
COCTOATENbHbIE  OLIEHKU. BnibopouHas
cpenHsis. BplOopouHas u ucnpaBieHHas
nucriepcud. MHTepBasibHble OLEHKH. [lo-
BEPUTENbHBIM MHTEpBaAN JJIs MaTeMaThye-
CKOT'0 OXHJIaHUS IIPU U3BECTHOM CpEIHEM
KBaJIpaTH4ECKOM OTKJIOHEHUH

18

O030pHas JEeKIHs

\S)

18

O030pHOE MPAKTHUECKOE 3aHSTHE

18

®opMma aTTecTaluu

19-
21

Bcero yacoB nmo AucHUILINHE
BO BTOPOM ceMecTpe.

10

26

108

PI'P

cam.
pao.

Bcero 4yacoB mo JMCHHUILINHE B MIEPBOM H
BTOPOM ceMecTpax

54

54

324

PI'P

cam
pab

3aouyHan




n/n

Pa3gen

CemecTp

Henensn
Cemectpa

Buabl yueOHol padoThl,
BKJIIOYasi CAMOCTOATEIbHYIO
padoTy CTyIEeHTOB,

U TPY0eMKOCThb B Yacax

Buabi camocTosiTeIbHOI padoThI
CrtyaeHToB

DopMbI
arre-
CTAalUH

CP | KC

JI II/C | JIa6 C P

K.p K.II. | PTP | Pegepar | K/p

2] 3

IlepBblii cemecTp

1.1

0030p Tem, n3y4aeMbIX B IEPBOM Ce-
MecTtpe. JIuHeitHas u BekTopHas anredpa.
AHanutuueckas reometpus. Matemaruye-
CKHUH aHaIIN3

Broinaua 3aganauii PI'P Nel

32

1.2

Marpuiipl, 1eHCTBHsI HaJ MaTpHIa-
mu. Onpenenurenu, uX CBOMCTBA U BbIYHUC-
neHue. Pemienus cucteMm JNHMHEHHBIX ypaB-
HeHuil. Onepauun Hajx BekTopamu. Cka-
JSIPHOE, BEKTOPHOE M CMELIaHHOE MpPOM3-
BEJICHUSI BEKTOPOB, UX CBOICTBa. YcCiI0BUA
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOM-
IUIAaHapHOCTU  BEKTOpoB. CoOCTBEHHBIE
3Ha4eHUs1 U COOCTBEHHbIE BEKTOpPBI MaTpH-
1Bl

32

1.3

9J1eMeHThI MATEMATHYECKOI0 aHAJIH3A

Broinaua 3aganuii PT'P Ne2

1.4

Yucaosble mocjeaoBarejbHOCTH [Ipous-
BogHast U muddepennman Gyukmuu. [Ipa-
BUIIa U PopMyIibl TuddepeHIMPOBaHHUS.

OcHoBHBIE TeopeMbl AU pepeHIInaTbHOTO
ucuucienus. OOmas cxema MCCIEIOBAHUS
GyHKIIMM W TOCTpOCHHS €€ Tpaduka.
HauGonpiiee W HauMeHbIIEe 3HAYCHUS

32

37




(GyHKIHU Ha OTpe3Ke.

1.5

JAudppepennuaibuoe HCYHCIeHHE
GyHKUMI HECKOJBbKHUX MEepPeMeHHbIX
Bruinaua 3aganmii PI'P Ne3

32

1.6

ODyHKIHA HECKOJIBKUX NepeMeHHbIX. [Ipe-
Jiel U HENpepbIBHOCTb. YacTHble MNpoU3-
Bonuble. [lonueli nuddepenunan. IIpo-
U3BOJIHBIE CI0XKHON (YHKLMU HECKOIBKHX
nepeMeHHbIX. YacTHble NPOM3BOJHBIE H
nuddepeHnranbl BRICIIMX MOPSAKOB. Teo-
pema IBapua.

[IpousBoaHass 1o HampaBieHU0. ['pagu-
eHT. KacarenpHas k KpUBOH. DKCTpeMyM
(YHKIMH HECKONbKMX NepeMeHHbIX. He-
00XOMMBIE M JIOCTATOYHBIE YCJIOBHUS JKC-

TpeMyMa.

32

1.7

HNHTerpajbHoe ucYncjieHue
Beigaua 3axanunii PI'P Ne4

32

1.8

[TepBooOpasnas. HeonpeneneHHblid HHTE-
rpaji U ero cBomcrsa. MeToibl HHTErpUpPO-
BaHUA .

OnpeneneHHbIl MHTErpaj, €ro CBOMICTBA.
®opmyna Herotona — Jleibuuma. [Ipuo-
JKEHUS OIPENIEJICHHOIO MHTErpaja B I€o-
METPUU U MEXaHUKe (BBIYMCIICHHUE ILIOLIa-
Jei miIockux (Guryp, JUIMHBI KPUBOH, 00B-
eMoB). HecoOcTBeHHBIE MHTETPAJIBI TIEPBO-
r'o U BTOPOTrO poja.

JIBOWMHOM M TPOMHOW MHTErpajbl, UX CBOM-
CTBaA.

32

(DOthl ammecmauuu

19-

38




21

Bcero yacoB nmo AucHUILINHE
B NIEPBOM ceMecTpe

12

20

256

PI'P

2-0ii cemecTp

2.1

O030p TeM, mM3y4yaeMbIX B INEPBOM ce-
MecTpe. YucnoBble U (yHKIMOHAJIbHBIC
pAAbI

Beigaua 3axanuii PI'P NeS

24

2.2

Uucnoseie psaapl. CXOOAUMOCTH U CymMMa
psana. HeoOxoammoe yCIIOBHE CXOIUMO-
CTU.. 3HAKOMOJIOKUTENIbHBIE Psabl. [lpu-
3HaKu cpaBHeHwus, Jlamambepa, Komu, un-
TerpajibHbIi npu3Hak Kommy.
3HaKo4YepeyOUIUECs PAbI

CreneHHbIE PSAABI U UX CBOMCTBA. Teopema
AGens. MHTepBan u paanyc CXOAUMOCTH.
Psaner Teitnopa u Maknopena.  Pasnoxe-
HHE HEKOTOphIX (GyHKuui B psg Teinopa.
[IpuMeHeHne CTENEeHHBIX pPSOB B IIPH-
OJIMKEHHBIX BHIYMCIICHUSX.

24

23

OOBIKHOBEHHBIE muddepeHIanbHbIe
ypaBHEHHS
Boinaua 3ananuii PI'P Ne6

24

24

JuddepeHnmransabie YpaBHEHUS IIEPBOTO
nopsiaka. Juddepennmansupie ypaBHeHUS
BeICIIUX TIOpsAIKOB. Cuctemsl nuddepen-
I[UAIbHBIX YpaBHEHUHI

32

2.5

Teopust BepOsATHOCTEW M MaTreMaTU4yecKas
cratucTuka. Anrebpa coObituil. Cmyyaii-
HbIE BEJIMYMHBI. VX 4HCIOBBIE XapaKTepH-
CTHMKH U 3aKOHBI pacrpeieIeHHU .

[Tonsatue o BeIOOpouHOM MeTone. Ilonuron

24

39




n FI/ICTOFpaMMa OTHOCUTCJIBHBIX YaCTOT.
ToueuHble ¥ UHTEPBAIBHBIE OLEHKU
Broinaua 3aganunii PT'P Ne7

dopma aTTecTalNU 1291- 9
Bcero yacoB no aucuumInHe 3

Bo BTOpOM ceMmecTpe. 4 12 128 PI'P

Bcero yacoB mo gucuunJIMHe B IEPBOM U 16 32 384 7

BTOPOM CeMecTpax PI'P
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[Ipunoxenue 2

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3BOBAHN S
POCCHUICKOU ®EJEPAITNN
®EJIEPAJIbBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJIbHOE
YUYPEXX/IEHUE BBICILIET'O OBPASOBAHNS

«MOCKOBCKHWM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMWH MMOJIUTEX)

Hanpasnenune noaroroBku: 23.03.03 «Ikcmiayaranus
TPAHCHOPTHO — TEXHOJOTHYECKUX MAIIIMH U KOMILIEKCOB)

OO6pazoBaTtenbHas MporpaMma
«MHAKMHHUPHHT U IKCIIYyaTaAUMs TPAHCIOPTHBIX CHCTEM.

KBamudukanus (crernens) BoITyCKHUKA: bakajgaBp

dopma 00ydeHUS: OUYHO-3a09YHAs, 3a0YHAs

Kadenpa «Marematukay

®OH/I OHEHOYHBLIX CPEACTB 110 AUCHUIIJIMHE

MareMaTuka

Cocrasg: 1. [TacopT ¢oHIA OIIEHOYHBIX CPEICTB
2. Onucanue OlIEHOYHBIX CPEICTB:
- DK3aMeHalMOHHbBIE OMJICTHI
- KomrekTsl 3aganuii Jj1s KOHTPOJIBHBIX paboT
- KommuiekT Bompocos
- KoMruiekT 3aanuii 17151 BHIIOJIHEHHUS
pacuyeTHO-TpauIecKkux padboT

CocraBuTenn:
K.n.H., mom. Apxanrenbckuii A.U., k.d.-m.H., gom. Koran E.A.
Mocksa, 2022 rog
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIHMI

Tabnuua 1

MareMaTuka

®I'OC BO 23.03.03 «IkcmiayaTanus TPAHCHOPTHO — TEXHOJOTMYECKNX MAIIIMH M KOMILJIEKCOB (YPOBEHb 0aKaJIaBpUATA)»

B nporiecce ocBoeHUsI JAHHON TUCHUTUIHHBI CTYJACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIONINEe KOMIETEHIHH:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEH- TexHoJiorust dopma Crenenu ypoBHeii ocBOe-
TOB ¢popmuposa- OLIEHOYHO- HHSI KOMIIeTeHIM i
HHSI KOMIIe- ro cpex-
TeHLH crBa*®
WHJEKC | ®©OPMY.JIH- Koa u
POBKA HAaVMEHOBa-
HUE HH/IUKA-
TOpPA A10CTHU-
JKEeHUH KOM-
neTeHnu
OIIK-1 Crnocoben  mpu- | OIIK-1.2 Hc- | 3HaTh: nekuus, camo- | YO Bba3zoBblii ypoBeHb
MCHTH €CTe- | IIOJIL3YET METO- | @ OCHOBHBIE IIOHATHS U | CTOATEIIbHASA KP -BJIJICCT OCHOBHBIMH ITOHSTHSI-
CTBCHHOHAYYHBIE | JIbl MaTeMaTH4e- | MeTOojbl anreOphl, mare- | padora, cemu- | PI'P MU W METOJaMHU MAaTE€MaTUKH,
U OOLICHH)KEHEP- | CKOTO aHalM3a M | MaTUYECKOro aHanusa, | Hapckue 3aHs- | T CIOCOOCH HX MPUMEHHUTH TMPHU
HbIE€ 3HAHMS, ME- | MOJEIUPOBAHUS G depeHIraTbHbIX TS pEIIeHNH THUMOBBIX 33/Ja4 C HC-
TONbl MaTeMaTu- | JJis pCIICHUS | ypaBHCHHI, TCOPUH Be- MOJIb30BaHWEM HH(GOPMAIIMOHHO-

YEeCKOTO aHaJIn3a
U MOJEIHUPOBa-
HUS B mpodeccu-
OHAJILHOW  ned-
TCIIBHOCTHU

MMPpUKJIAJHBIX 3a-
nad B mpodeccu-
OHANILHOM chepe

pPOSTHOCTE W MaTema-
THUYECKOM CTAaTHCTUKHU

yMeThb:

® 1CIIONb30BaTh  (hyHIA-
MEHTAJIbHBIC MaTeMaTH-
YecKue 3HaHWs IS pe-
IICHHUS TPUKJIAJIHBIX 3a-
Ja4 B TpodecCHOHANb-
HOW chepe

BJIAJIETh:

METOJaMU MaTeMaTHu4dcC-

KOMMYHHUKAIIMOHHBIX
U

IloBbIlIEHHBIN YPOBEHD

TCXHOJO-

- cBOOOIHO BJIaZle€T MaTEMATH-
YCCKUMU IMOHATUSIMHA U METOdAa-

MH, croco0eH ux IIPUMEHUTH K

3ajla4yaM MOBBIIICHHOW CJIOKHO-
CTH, BJIAZICET HHPOPMAITHOHHON U
6ubarorpaguyeckoit KyJIbTypoi u

TCXHOJOTI'UsAMHU
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CKOTO aHaJHM3a U MOJIEIH-
poBaHus uist HOPMYITUPO-
BaHUS W PCIICHUS CTaH-
JapTHBIX 3amad mpodec-
CHOHAJIbHOW  JIeSITEJIbHO-
CTH C NPUMCHEHUEM WH-
($hopManMoOHHO — KOMMY-
HUKAI[MOHHBIX  TEXHOJIO-
THH ¥ C Y4ETOM OCHOBHBIX
TpeboBaHuil nHPOpMAIIH-
OHHOU 0€301acHOCTH

**_ CokpaiiieHust (popM OILIEHOYHBIX CPEJICTB CM. B IpuiioxkeHuu 2 K PI1.
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[Ipunoxenue 2

IlepedyeHb O1IEHOYHBIX CPEICTB MO AUCHUIINHE

MaremaTuka
Tabnuua 2
HaumenoBanue IIpencraBnenue oue-
Ne KpaTkas xapakTepucTHKa OLEHOYHOTO
Ly | OueHouHoro cpen- cpejicTBa HOYHOT'O Cpe/ICTBA B
CTBa DPOC
1 Konrponbhas (ca- CpenctBo mpoBepKH yMeHUM NpUMEHATh | KoMIekT KoH-
MOCTOSITEIbHAS) MOJTyYCHHBIC 3HAHUS JIJISl PEIICHUs 3a/1a4 | TPOJIbHBIX 3a/laHHUH
pabota OIpEeIeJICHHOr0 TUIIA TI0 TeME WM pa3/ie- | IO BapUaHTaM
(KP) ny
2 | PacuetHo- CpenctBo mpoBepkH yMeHMH mpuMeHsATh | Kommiuekt —3amaHuit
rpadudeckas pa- MOJTyYCHHBIE 3HAHUS T10 3apaHee ompene- | s BBITIOJTHEHHUSI
6ota JICHHOM MeTOJMKe Ui pelleHHs 3ajad | pacueTHO-
(PTP) WIA 33JaHAd 10 MOAYNIO WIH AWCUU- | TpaduuecKoi paboThl
IUIMHE B LIEJIOM.
CpencTBO KOHTpPOJIS, OPIraHU30BaHHOE KaK
crenuanbHas Oecela IEAaroruueckoro
YcrHbIM onpoc | pabOTHUKA ¢ OOydyarolMMCS Ha TEMB, Bomnpocsl no
3 co0ecel0OBaHUE, | CBSI3aHHBIC C U3y4aeMOU JUCIUILTUHOMN, U TeMam/pas3enam
(YO) paccuMTaHHOEC Ha BBIICHCHHE O0beMa JTUCTIUTUTAHBI
3HaHUIl 00yyarolerocsi Mo OnpeesIeHHO-
My pazzeny, TeMe, npobdaeme U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUM,
4 Tect MHO3BOJISIONIAs aBTOMAaTU3UPO- DoHa TeCTOBBIX
(T) BaTh MPOLIEYypPY U3MEPEHUS YpOBHS 3Ha- 3alaHui
HUW 1 yMEHUH 00y4aromerocs.
5 | Ox3amenanuonHnble | CpecTBO NPOBEPKM 3HAHMN, YMEHMH, | DK3aMEHAllMOHHbIE
OuIeTHI HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC | OMJIETHI.
(€)3) TEOPETUYECKHX BOMPOCOB, 3aj1ay, mpakTH- | lllkana oneHuBaHUs U
YECKHX 3a/1aHuil. nporeaypa IpUMEHe-
HUSL.
[IpomexyTouHas aTre- Ox3ameH (D) 1) yctHo (Y)
crarus (ITA) 3auer (3) 2) nucemenHo (I1)

OdopMmiieHune U onMcaHue OLEHOYHBIX CPEJACTB

1. Ix3ameHaunonublie OmiaeTsl (IB)

1.1. Haznauenue: Mcnonb3yroTcs 11l MPOBEAEHUS TPOMEKYTOUHOM aTTeCTALMU 110
muctmminae "Martemaruka'.
1.2. PernameHT 5K3aMeHa: - BpeMs Ha TOATOTOBKY TE€3UCOB OTBETOB - 10 45 MHUH.
- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. lIIkana orieHUBaHUA:

"OTJAUYHO" - €ClIU CTYJICHT IIIyOOKO M MPOYHO OCBOMJ BECh MaTepHajl MPOrpaMMbl
oOy4eHus1, CUEPIBIBAIOIIE, ITOCIEI0BATENLHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, He 3aTPYJHSAETCS C OTBETOM IMPU U3MEHEHUH 3aJaHusi, CBOOOIHO CIPaBIIS-
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eTcs ¢ 3ajJjayaMU M NMPaKTUUYECKUMH 3aJlaHUSIMH, TIPABUIIBHO OOOCHOBBIBAET MPUHSI-
ThIE PEILICHHUSI.
"Xopomo'"- ecnu CTyAeHT TBEPAO 3HAET NPOTrPaMMHBIM Marepual, PaMOTHO U IO
CYILIECTBY €r0 M3JIaraeT, He JOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEN B OTBETE HA BO-
poc, BIaJeeT HEOOXOAUMBIMU YMEHUSIMA U HaBBIKAMU MPU BBITIOJIHEHUU MPaKTUYE-
CKUX 3aJaHuM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYJIEHT OCBOMJ TOJBKO OCHOBHOM MaTepuas Ipo-
rpaMMbl, HO HE 3HAET OTJEIbHBIX TE€M, JOMYCKAeT HETOUYHOCTH, HEAOCTATOYHO Ipa-
BUJIbHBIE (DOPMYJIMPOBKHU, HAPYIIAET MOCIEIOBATEIHHOCTD U3JI0KEHUSI TPOTPaMMHO-
ro MaTepuaia U UCIBITHIBAET 3aTPYJHEHUS B BBIIIOJIHEHUU MTPAKTUYECKUX 3aTaHUM.
"HeyaoBJIETBOPUTEJIBHO'" - €CIM CTYAEHT HE 3HAET 3HAYUTEIbHOM YacTH Mpo-
IrpaMMHOTO MaTepuala, JOMYyCKAeT CepbE3HbIC OITUOKHU, ¢ OOJBIIUMU 3aTPyAHCHUS-
MU BBITOJTHSET MPAKTUYECKHUE 3aJaHUS.

Kaxnoe 3amanmne sk3aMeHAIIMOHHOTO OMiieTa OlleHUBaeTcs OTAeabHO. Oo1mei
OLICHKOM SIBJISIETCS CpEJIHEE 3HAUYCHUE, OKPYTIIEHHOE JI0 LIEJIOT0 3HAYEHUS.

Kommiek Tl 5Kk3aMeHAIIMOHHBIX OUJIETOB BKIIIOYAET IO KaxkaoMy pazaeny 25-30

OWJIETOB (XpaHATCS B LIEHTPE MaTEeMaTUYECKOro 00pa3oBaHus).

DopMa NPOMEKYTOYHOH aTTECTALMM: 3a4Y€eT.
IlIkajia oneHUBaHMA:

3a4TeHO - BHIIIOJIHEHBI BCE 00si3aTe/IbHbIE YCJI0BHA MOATOTOBKH CTY/I€HTA K MPO-
MEKYTOYHOM aTTeCcTalMU, npedycmMompenHvle npoepammor oucyuniunvl. CTyIeHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHUI, YMEHUI, HABBIKOB MTPUBEJCHHBIM B TaOJIUIIAX
MOKA3aTelsiM, OTIepUPYET MPUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMHU, HABBIKAMU, TIPH-
MEHSET WX B CUTYallUsIX MOBBIMICHHON CIOXHOCTH. [Ipu 3TOM MOTYT OBITH JOMMyTIIe-
Hbl HE3HAYUTEIbHBIEC OIIMOKHU, HETOUHOCTH, 3aTPyAHEHUS MPU aHATUTUYECKUX OIle-
panusix, nepeHoce 3HaHUM U YMEHHUM Ha HOBBIE, HECTaHAAPTHBIE CUTYAIlUH.

He 3auteno - He BbinoHEHBI 00513aTejIbHbIE YCJOBHSI MOATOTOBKHU CTYJAEHTA K
NPOMEKYTOUYHOM aTTeCTAlUM, 1Pe0yCMOmMpeHHble npocpammor oucyuniunst, JIN
CTYJCHT JIEMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB MPUBE-
JEHHBIM B TaOJMIIaX MOKA3aTessM, JOMYCKAlOTCA 3HAYUTENbHbIE OMMOKH, MPOSBIs-
€TCs OTCYTCTBHE 3HAHUM, YMEHU, HABBIKOB I10 Ay MTOKA3aTeNIeH, CTYAEHT UCTIBITHI-
BAET 3HAYUTEIbHBIC 3aTPYIHECHHS IIPU ONIEPUPOBAHUYU 3HAHUSAMH U YMEHUSIMU IIPU UX
NIEPEHOCE HA HOBBIE CUTYAIUU.

TunoBble BApUAHTHI OMJIE€TOB MPUWIATAKOTCS.

MUHHCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHMS POCCUMCKOM ®EIEPALIN
OEJIEPAJIBHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXJIEHUWE BBICIIEI'O

. OBPA3OBAHMA
«MOCKOBCKHNH HOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)
®DaxynbpTeT 6a30BBIX KOMIICTEHITHH, kadenpa «MaremaTuka»

Jucuummaa  «MaremaTukay
Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIN BUJIET Ne 2

[

Onpenenureny U UX CBOMCTBA.

2. YwucnoBas moCJIeIOBATEILHOCTH U €€ Mpee.
1 2 -1 2
3. Pemmth MaTpuuHOE€ ypaBHEHHE XB=A,€clu A= ) 1) B= 0 1l

t
’ y= .
1+£ 1+£

4. Haiiti npou3BoHYI0 QYHKIUH, 3aJaHHOH MapaMeTPUIECKH x =

5. MHccnenosarh Ha OKCTPEMYM QYHKLIMIO — y = x* —2x7.

HaiiTy 4acTHBIE POU3BO/IHBIE BTOPOTO MOpsaKa GyHKIUK z = cos(x’ —2xy), yOeauThes,
"o _n
qr10. z,, =Z,,
7.6
o s a2
7. BpIUMCINTE OIIPENEICHHBIN UHTETPal I3s1n xcosxdx.
0

YT1BepxkaeHo Ha 3acenanuu kadenpsl «Maremarukay « 30 maptay 2021 1., mpotokon Ne 9

3aBenyrouuii kageapoit C.H. Annpees / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU ST POCCUMICKOM ®EJIEPALINN
OEJIEPAJIBHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXJIEHWE BBICIHEI'O

OBPA30OBAHUA
«MOCKOBCKHM HO.JII/ITEXHIiI‘IECKPIfI YHUBEPCUTET»
(MOCKOBCKMHWM ITOJINTEX)
®DaxynpTeT 6a30BBIX KOMIIETEHITUH, kadenpa «MaTemaTuka»

Jucnummuaa «MaTteMatukay
Kypc 1, cemectp 2

DK3aMeHAIIMOHHELIN OnJieT Ne 1

—_—

HOCTaTOIIHBIC IPHU3HAKHU CXOAWMMOCTHU 3HAKOIIOJOXKUTCIIBHBIX PAI0B
2. Kiaccuueckoe U CTaTUCTUYECKOE ONpPEeIesICHHS BEPOSITHOCTH MOSIBIICHHS CIIy4aifHOTO COOBITHSI, CBSI3b U
pazInyue MeX1y HUMHU.

3. Pemmts ypaBrenue: y” —2y"+y =2x.

4. Pewmnts 3agauy Komu:
5 {yl’:yl+2y2+l9 {yl(()):(),
Yy =2+, »,(0)=0.

6. B maptum 10% HecranmapTHeix aetaneil. Haynauy otobpanbl 3 netamu. CocTaBHTh 3aKOH pacmpene-
JICHUS YUCJIa CTAaHAAPTHBIX JeTaleHl cpelu OTOOpaHHBIX.

YTBepxkaeHo Ha 3acenanuu kadenpsl «Maremaruka» « 30» mapta 2021 1., mpotokon Ne 9

3aBenyrouuii kageapoit C.H. Annpees / /

KommiekThl TeCTOBBIX 3aJaHUN M KOHTPOJAbHBIX padoT (T, KP)

[0 JUCHUIUITMHE Maremaruka
(HaHMeHOBaHI/Ie I[I/ICLH/I]'UH/IHBI)

1-b1i1 cemecTp
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1. Haiity 3Ha4eHNs MaTpUYHOIO MHOTOWIEHa [ (A)

-1 0
=—x"+2x"—x+3,4=
f(x) X +2x" —x+3, (3 2}

3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

2. Haiitu paHr MaTpuisl IpUBeIEHHEM K CTYIEHYaTOMY BUIY

1 2 1
3. Beluucnuth onpenenuTeNb NPUBEICHUEM K CTYIIEHUaTOMY BUAY 3 -5 3
2 7 -1
4. Haiitn Matpuiry, oOpaTHyto naHHO# (a). PemuTs MaTpuuHOe ypaBHeHHE (0)
1 2 1
@@ |3 -5 3 (6) [1 _ZJDX:£_2 3 5]
-3 4 3 -1 0

2 7 -1
5. Pemmmth cuctemy ypaBHeHUH. YKa3aTh oOlee U OJTHO YACTHOE pelIeHue (a).
Pemute cuctemy ¢ momolipio oOpaTHoi MaTpullsl u 1o popmyiam Kpamepa (0)

4x,+9x, —5x; —8x, =5 X +2x,+x,=5
(a) 93x, +7x, =2x;, —4x, =4 (6) <3x, —5x, +3x; =-7
2x, +5x, +x;+3x, =3 2x, +7x, —x; =13
1. Paciicath paslokeHHe BEKTOPA X 110 BEKTOPAM p, g, F
x=1{5-12,1}, p=1{1,-3,0}, ¢=1{1,-1,1}, r={0,-1,2}
2. KonnuHeapHbl 1M BEKTOPbI ; u (}?
a={2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. BeruucnuTs moma s napauieaorpaMma, IOCTPOCHHOTO Ha BEKTOpax a U b « — yroia Mexny

BEKTOpaMH p U ¢

a25+é352p_3q9 |p|=29

1.  UwmcrmoBas mociie[oBaTeIbHOCTD. IIpemen 9ncioBoii mociieIo0BaTeIbHOCTH. beckoHedHo Majbie 1 OecKo-

HEYHO OOJIbIINE MOCJIeI0BaTeILHOCTU. Uncio €.

2. tox?
Haiiti nmponsBogHyo ¢GyHKIHH Y =
7°+5

3. JlaHbl BEKTOPHI d = (2;3),[5 = (1;—3),5 = (—1;3). [Ipu KaKOM 3HAYEHUH (X BEKTOPBI

p=d+ab, g =a+2¢ xommHeapHsI.

1. Haiitu paccTosiHue OT TOYKU M, 10 MIOCKOCTH (M MM, ):

M, (—9;10;2), M, (0;7;-4), M,(48;,—1), M;(-2;1;3)
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Lo x+y+z-2=0
2. BoinmucaTh KAaHOHUYECKOE YPABHEHHE MPSIMOIA:
x—y-=3z4+6=0
x=2 y-3 z+1
1 -4
4. Haiitu Touky £ CHUMMETpUYHYIO TOYKE P OTHOCUTENBHO MpsAMOH [/: P(O; -1; 3) u

3. HaiiTu Touky nepeceueHust NpsMOi U MIOCKOCTH: ux+y+2z-9=0.

x=1 'y =z

1 -1 1
5. Hammcars ypaBHEHME IUIOCKOCTH « TPOXOASAINEH 4Yepe3 TOYKy M, U INEepHeHIUKYIAPHO
npsivoit (M M,): M(3;2;0), M,(41;5), M,(2;-1;4).
6. Haiitu KocuHyC yriia MeXy INIOCKOCTSMU ¢ U O,
o, :3x-y+3=0, o, : x-2y+5z-10=0

TecToBOE 3aJaHUEC IO KOMIIVICKCHBIM YHuUcCJIaM
3AIAHME 1
yCTaHOBI/ITe COOTBECTCTBUC Me)K,Z[y KOMIIJICKCHBIM YHCJIIOM U €TI0 MOILYJ'IGM.

! 1-i 242

2 2+2i ﬁ
3 —3+4i 2
4 V3 -2i 5

° J7

3AJIAHHUE 2
JleiicTBUTENbHAS YaCTh KOMILIEKCHOTO urcina (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) V13 2)5 3)13  4)09.

3AJAHHME 3
Ha pucyHke mpezcTaBieHa reOMeTpUYecKasi HILTFOCTPAIUsS KOMILUIEKCHOTO yncna Z = X +1y. To-

r71a TPUTOHOMETpHUYecKast (hopMa 3arucy 3TOro YUCaa UMEET BUT

YA
1/2 o
0 V32 X
‘ Otser ‘ |
3AJIAHME 4
BekTop, COOTBETCTBYIOLIMI CyMMe KOMIUIEKCHBIX Uucell z;, =—1+i u z, =2—3i, n300paxeH Ha
pHCYHKE

BAPUAHTBI OTBETOB: 1) 2)  3) 4).
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y
_ 1\2 YA
|
1) 2) 3) y 4)
yA
?.
- k- PR ? k-
-T o x 0 X "0 X 0 5 B
-2
3AJIAHUE 5
JlaHbl 2 KOMIUIEKCHBIX YHCNIA Z; U Z,.
YA y
0 1350 X
Z 2

1

Torzaa aprymeHT npousseneHus arg(z,z,) (B rpamycax) paBeH

| OtBer |
3AJIAHHUE 6
Jlanbl 2 KOMIUIEKCHBIX YHCIIA Z| U Z,.
Zix
el 5
"'; —e
0 X 0 X

Torna aprymenT otHomeHust arg(z,/z,) (B rpagycax) paBeH

| OtBer | |
3AJIAHUE 7
Haiitu Mmoayns koMIuiekcHOro uncna z, ecnu Imz =3, a argz =arcsin(3/5).

‘ Otser ‘ |
3AJTAHHME 8

JlaHO KOMIUIEKCHOE YUCIO0 Zz =2+ ,/5i. YCTaHOBUTE COOTBETCTBUE MEXAY OMNEpalUsIMU HaJ JaH-

HBIM YHCJIOM U PC3YJIbTATAMU UX BBITTOJHCHUS.

: z 24/5i
2 z/ ‘Z‘ 4
3 z+z 9
4 z—Z 2 45 ;
3 3
3AJAHHME 9
Haiitn 3nauenus kopas 3/ —1 . [TokasaTh MX Ha KOMIUIEKCHOM TIIOCKOCTH.
| Ortser ‘
3AJAHHME 10

V2 ﬁTO_

2 2
Ilycts z=——+i——. Bpruncmutp | —+i—
2 2 2 2
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BAPUAHTBI OTBETOB: 1) -1 2) 1 3) 2% 4) 2%,

1. HaiiTn nmpon3BoaHyto . :

a) y=arctg’ In Jx 0) y:(\/;)
x+2
3
B) sin(x—2y)+x—=7x r) x=e'cost, y=¢' cost
(1 1
2. Haiitu lim| ——
ool x  arctgx
1
3. TIpOBECTH HOJIHOE MCCISAOBAHNE U OCTPOUTh rpaduk [ (x)=x"+—
X
1. BBIYMCIUTH IPEIEIbL:
n+l _ gn-l1 . -
LlimE =2 2 tim 3% 3 fig (1-30)
n—w 3M+E 4 SN x—0 1—¢" x—>+0
2. BeruncanuThb MMPpOU3BOJHBIC:
cosbx
l. y=——""— 2. y=arctg’ +sinln2x
Y Ssin(12x+1) N
x+4 2
1. IToctpouts rpaduk: y = RES
x+2 Nx+2
2. Haiitu npenensr:
_(2=n) =(1+n) - Jn+2-38n +3
1) lim > > 2) lim
== (1+n) —(2-n) e YIn+5+n
(20 43)" N e
3) lim n2 4) hmn( n2+1—n)
n—o| 2pc 41 n—w
0, x<-rx

3. HccnenoBath Ha HEMPEPBHIBHOCTH U BBIMIOJHUTH YEPTEXK: ¥ =4sinx, — 7 <x<0

7, x>0

DOYHKIHMN HECKOJbKHUX MepeMeHHbIX

o " "
HaiiTu yacTHbIe MPOM3BOHBIE BTOPOTO MOPsiIKA, YOEIUThCS, UTO Z w —Z

yx
-y’ 3 2 2 x2+3y2
1.z=e¢e , 2.z=cos(x” =2xy), 3.z=4y -2x, 4. z=In(xy—x"), S5.z=——,06.
xy
z=ctg(2x+3y), 7.z=sin(x’y), 8.z= e’ o z=xcos’y, 10. z=y’sin’x.

Haiitu rpapguent pynkuun z = f(x,y) BTouke M (x,,V,)



2 4 2 2
Lz=2" M@6): 2.z=27 oy 3= M2
\/; 4xy b

4. z=x"-3y’x, M,3.2).

HccnenoBaTth Ha SKCTpeMyM (QYHKIUIO

1. z=x"—x+y"+2y, 2. z=2x"+xp—x+>,
3. z=x"-2x+4y—y?, 4, z=x"-3x+3y" +4y,
5. z=x"+y" +4xy.

HNHuTterpaist
BbIYHCJIHTH HeoNpeaeJeHHbIe HHTerpajbl
1 jL 2.[x-27"dx 3. [e"cosxdx 4. ]L 5. ] xcos3xdx
2(x +/x —6x+18
dx x—1 x+1 sin’ x
6. | —— 7. | ——dx 8. |———dx 10.
Ix2+6x+5 I\/)c+1+2 j)C \/1 x” arcsin x cos” x

BbIYMCAHTD ONpe/ieJeHHbIe HHTErPaIbl
76 L dx L ¢ dx ¢ dx

dx

1. [ 3sin® xcosxdx 2. 3.J(x-De'dx 4 |——m 5. | —F—
g I\/ g( ) {x«/7+lnx 114+4/3x—-2
2 14 x2 4 1y2 49 V3 3 2
e P g P o g 10 [Va-xar
S arctgx 1(3x+5)° 0o x°+1 0 A1+ x2 0

Heco0cTBeHHBIC HHTETpaJIbl
1. VkaxuTe, Kakoi 13 HECOOCTBEHHBIX MHTEIPAJIOB SIBJISCTCS CXOSAIIUMCS

T\/;dx, Tx’3dx, T\/Fdx.

dx
2. BBIYUCIHMTE HHTETPaIl, YCTAHOBHUTE €r0 CXOJMMOCTh HITH PACXOMMOCTh j

S

3. BeruMcauTh MHTErpaj, yCTaHOBUTD €r0 CXOAUMOCTD WM PACXOIUMOCTb jln xdx
1

a dx
4. BBIYMCITUTh HECOOCTBEHHBIH HHTErpall [——, YCTAHOBHTBH €r0 CXOIMMOCTD HIIH

0NVX
PacxoUMOCTb.
1
5 dx
5. BBIUHCINTE HECOOCTBEHHBIM HHTErpal _2 , YCTAaHOBUTB €TI0 CXOAUMOCTb UJIA
X
pacxoauMoOCTb.

dx
1. Bbruvcautb HeCOOCTBEHHBIN HHTETpal J.—3 , YCTAHOBUTB €r0 CXOAUMOCTD WJIN

0
PacxXoauMOCTb.
BbIYHCJIUTD ABOWHBIE HHTEIPAJIbI
1. [[(x+5y)dxdy, D={(x,y)|0£x£1, 0<y<l1}.
(D)
2. [[A0-x*—y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}.

(D)

3. [[(x+y)dxdy, D — MHOXECTBO TOUYEK IFIOCKOCTH, OTPAHHYCHHOE JINHUAMHU ) = X,
(D)

y=x".
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4. [[4xydxdy, D — MHOECTBO TOYEK IJIOCKOCTH, OTPAaHUYCHHOEC JINHUSIMH
(D)

x=1, y=x, y=3x

5. [[(x* + y)dxdy, D —MHOXECTBO TOUEK TLIOCKOCTH, OPAHHYECHHOE JTMHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
BpruncnuThs ABOMHBIE MHTETPAJIbl, MEPEUAS K MOJSIPHBIM KOOPAUHATAM
1. [[(4x* +4y* +6)dxdy, 20e D={(x,y):x>+y* <l1}.

(D)

2. [[Byx?+y* =2)dxdy, 20e D={(x,y):x’+y><4}.

(D)
W3MeHuTh NOPsIIOK MHTETPUPOBAHMS B ABOMHOM MHTETpaJIe

1x? 2 6—x 1 2-y
L [[(x*+ y*)dxdy, 2. [dx [ f(x,y)dy, 3. Jdy [ f(x,y)dx.
00 0 2x 0 Jr

BpraucinTh KpUBOJIMHEHHBIE HHTETPAJIbI
[xyydx+(x+y)dy, tne L - nyranapaGonsl y=x’ C HalpaBJIeHUEM OT TOUKHU
L

B(2;4) x Touke A(0;0).

2. [2xydx—x*dy BmOIL OTPe3Ka IPSAMOii, BEIXOAAIIETO U3 Hayana koopauHat O(0;0) u
L

3aKaH4YuBaroIerocs B Touke A(2;l).
3. [2xydx—x’dy  BpoJNb qyru napaGoIbl y=Xx ? ¢ HavATBHOI 0(0;0) u koneunonr A(2;4)
L

TOYKaMHU.

4.[2xydx+x’dy  Bmons nomanoii OBA, rae 0(0;0), B(2;0) u A(2;1).
L

5. Haiitu 06beM Telna, moay4yeHHOro BpalieHueM BOKpyr ocu OY (urypsl, orpaHUuEHHONW JIMHU-
amu y=x’, y=1, x=0.

6. Haiiti 00beM Tena, molyueHHOro BpalieHrueM BOKpyT ocu OX Qurypsl, orpaHU4eHHOMN TUHUS-
Mu y=x>, y =x.

o ) 2
7. Haiitu niomanp GUrypbl, OrpaHH4€HHON JIMHUSAMH Y =X, y=—x+2

2-0i1 cemecTp
Panw1

HccnenoBaTh Ha CXOAUMOCTD PSIJIbI

L Zsm n, 5 il sinn 3-% n-3 , n in-:S ’ 5. im(gj ’

n=1 l’l n=l N +1 n:1n2+10 n=1 5 n=1
2"+1 =(2n+1)" = 4n =3 In® 3 - 10
6. 8. , 9.
nzl n" Z(51f1+4j n§14n2+3 Z n Z:'(n+1)1n (n+1)’

BI)I?ICHI/ITI) CXOOUTCHA JIN a6COJ'HOTHO, YCJIIOBHO WJIM paCXOAUTCA P
o lnl © _1n m—lnn+2 1n+1 o _ln
R R G i N
n=1(13 n=1 (6n+2) n=1 6 n=l  Sn ":11’31’12 +1

,,zl( b’ (2;1 1) '
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3. Haiitu HHTCPBAJ CXOJUMOCTH psaaa U UCCIICAOBATH €TI0 MMOBCACHNEC HAa KOHLIAX MHTCPBaJia

= n (x)
CXOIUMOCTH > — .
n=11+ 1 2

. 1
4. Pa3noxurts B psafg Teinopa no creneHsm x GpyHkiuoo — f(x) = 7 sri6’ UCIIOJNIb3YS
X =5x+

TOTOBOE Pa3JIoKEHHE.
5. PaznoxwuTs B psan Teitnmopa no crenensm (x —z7/2) dynkmuio  f(x)=cosx,

HCIIOJIB3YA T'OTOBOC PA3JIOKCHHUC.

TecToBOE 3a7aHKe 10 00BIKHOBEHHBIM 1M (PepeHIHAIbLHBIM YPABHEHUAM

3AJIAHUE 1.
Y CTaHOBUTE COOTBETCTBHE MEXTy HOMEPOM YPaBHEHHUS U €r0 THIOM
1) x/+2y=x"sin2x 2) (l%ry2 Sin2xlidx—2ycos2 xdy =0

3) y'—47y:2x\/; 4) yN3+2x7 Yy =x4/3+2)7.

YPaBHEHHE C pa3JeIAIOUMMUCS IEPEMEHHbBIMH,
- nuHeitHoe nuddepeHanTsHoe ypaBHeHuE,

- ypaBHEHHE B MOJHBIX AuddepeHIanax,

- ypaBHeHue bepHyiuu,

- YpaBHEHHE, IPUBOJSAIIEECS K OAHOPOIHOMY.
3AJTAHME 2.

Jlano ypasHenue mepBoro mopsaka (5xy° +x’)dx—(y° —5x’y)dy=0 B ¢opme, coaepxaiieii

auddepennmansl. [lpusenure ero K Buly, paspelIeHHOMY OTHOCHTEJIBHO IPOU3BOIHOM.
‘ Otser |
3AJIAHME 3.

Jlano muddepennmansHoe ypapHenne ) = (2k +3)x*, Torma ¢ymkmus y =2x" SBIAETCS €ro

peleHreM Ipu k, pPaBHOM:

| OtBer ‘
3A/IAHME 4.
OO6mwuit uaTerpan U epeHIMaNTbHOT0 ypaBHeHHs  y dy = d_)zc UMeEeT BUJI
X
| OtBer | |
3AJTIAHME 5.

VYkaxure WHTETPaJIbHYI0 KPUBYIO perreHus 3anadn Komu s 0ObIKHOBEHHOTO M QepeHIraib-
Horo ypasuenus x)y' =y—-1, y()=2.
yA

O N @™ >

0 X
1

BAPUAHTBI OTBETOB: 1)A 2)B  3)C 4)D.
3AJIAHME 6.

Jlano nudQepennuanbHoe ypaBHeHHe BToporo nopsaka ' =x’+x. Torma obiiee peleHue

ypaBHEHHUS UMEET BUJL
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BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x'+=-xX’+Cx+C 2) y=—x'+—x’+Cx+C
)y 12 3 1 2 )y 12 6 1 2

1 1
3) y:ﬂx4+§x3+qx+c2 4) y=6x"+2x* +C,x.

3ATAHHUE 7.
Pemenue 3amaun Komu ~ y"=2x+1,  p(0)=)'(0)=0 UMEET BH/

BAPUAHTbBI OTBETOB:

3 3 2 3 3

1)y=%4m2 2) y=2p2 3)y=%ﬁw2 4)y:%"w.

32
3AJIAHME 8.
Jano nuddepenimaipHoe ypaBHEHHE BTOporo nopsiaka 2xy” —y' =0, Ttorma ero odiiee penieHue
HUMEET BHI:

| OtBer ‘ |

3AIAHHE 9.
Jlano muddepeHnnanpHoe ypaBHEHHE BTOPOro mopsaka )'ctgdx+4y =0, torma ero obimee pe-
[IIEHUE UMEET BH/T
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cos4x+C,

3) y=C;sin4x+C, 4) y=-C,sin4x+C,.
3AJIAHUE 10.
KopHu XapakTepicTHYeCKOTo ypaBHenus pasubl k) =ky =—1,  k; , =+2, rtorma dpynnamen-

TaJbHAsI CUCTEMA PEIICHUI JTHHEHHOTO OAHOPOIHOTO AU(PEPEeHIINATHFHOIO YPAaBHEHUS C TIOCTOSH-
HbIMH KO3 uninenTamu OyaeT UMETh BUJI
BAPUAHTHEI OTBETOB:

Dy =e, J’2:ezxa
_ X _ 2x _ 3x _ 3x
2) yl_e s yz—e ’ y3—€ ” y4—€

3) y=e*, y,=e”*, y,=coslx, y,=-sin3x

y; =cos3x, y,=sin3x

X 2x —2x

4) yy=e ", y,=xe, y;=e, y,=e
3AJAHUE 11.
KopHH XapaKTepHCTHYECKOrO ypaBHEHHs paBHBl k =k, =5, k,,=5=%i. Torna obmee pemeHue

JMHEHHOTO OAHOPOAHOTO AU depeHInanbHOTr0 YypaBHEHUS ¢ TIOCTOSSHHBIMU KO3 dunmreHTamu Oy-
JeT UIMETh BUJL:
| OtBer | |

3AJAHHME 12.
W3BecTHa (yHIAMEHTaNbHAs CHCTEMa PEHICHWH OIHOPOJHOTO JHHEWHOTrOo au((depeHIInaIbHOTO

ypaBHenust:  y, =1, y,=x, y,=x". Torna 4acTHOe pelleHHE YPAaBHEHHUS, YIOBIECTBOPSIONIEE
HavabHBIM yeroBusam  p(0)=2, 1'(0)=-1,

y"(0)=-2, pasHo:

BAPUAHTBI OTBETOB:

1) y=24x-x> 2)y=2-x-2x" 3)y=2-x—x> 4)y=2-x-05x".

3AIAHHME 13.
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@Oynkmusa y=Ce” +C,xe" sABugeTcsd OOIUM PEIICHHEM JIMHEHHOTO OAHOPOAHOTO MuddepeHIu-

AJIBHOI'O YpaBHCHHA C IMMOCTOAHHBIMU KOE)(b(l)I/IHI/ICHTaMI/I, TOrJa €ro XapakTepucTu4CcCKOC ypaBHE-
HHC UMCCT B[

BAPUAHTEI OTBETOB:
Dk*=1=0 2) kK*—k=0 3) kK*+2k+1=0 4) k’-2k+1=0.
3AJIAHME 14.

O6iuee pemenne aupdepenmansHoro ypasaenus y'+4y'+3y =0 wumeer Buj

‘ Otser ‘ |
3AJTAHHME 15.
YacTHOMY  pEUIEHHIO  JIMHEMHOTO  HEOJHOPOAHOTrO  Au(QepeHIHanbHOro  ypaBHEHMS
y"=3y"+2y=2x-1 1m0 BHUIy €ro NpaBoi 4aCTH COOTBETCTBYET (YHKITHSI
BAPUAHTBI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3) y,=Ax 4) y, =Ax"+Bx+C. .
3AJTAHME 16.
JlaHno nuHelHOe HeoJHOPoIHOE AuddepeHITaTbHOe YPABHEHHE C TOCTOSTHHBIMHU KO3 QUIIMECHTaMHU
2y"+y'+2y=xe"sin2x. 3ammcarh BHI YACTHOTO PEIICHUS C HEONPEICICHHBIMU KOA(duUImeH-
TaMH

| OtBer ‘ |
3AJTAHHME 17.
JlaHo nuHelHOe HeOJHOPOoAHOE TU(dEepeHIIMATBbHOE YPaBHEHUE C TOCTOSIHHBIMU KO3 pULIneHTaMU
V'+4y=2ctg2x. B KakoM BHIC CICIyeT MCKaTh YaCTHOE PEIICHHUE HEOTHOPOJHOTO YPaBHEHHS
METOJIOM Bapually IPOU3BOJbHBIX TOCTOSIHHBIX ?

| OtBer | |
3A/TAHHME 18.
Pemenue kpaeBoii 3agaun )" =2x +1, 0<x<3, »0)=1, y(3)=9/2
uMeeT BU

3 2 3 2
X X X

BAPHAHTBI OTBETOB: 1) y ="+ -~3x+1 2)y:Z+x7—3x+l 3)

x x* 10 X x* 0
=" +———x+l 4 y="—t—+t—x+l.
Y 3 2 3 )y 3 2
3AJIAHME 19.

Jlano muddeperumansHoe ypaBHeHne ' = y° +2x n HaganeHoe yciaosue y(0)=1. Torma mepsie

TPH YJICHA PA3JI0KEHHUs €T0 PELIEHUs B CTEIICHHOU PsiJi UMEIOT BUJT
BAPUAHTBI OTBETOB:

1) 1+x+5x> 2) 14+x+0.25x 3) 1+x+0,5x° 4) 1+x+25x%
3AJIAHUE 20.

1 — 3 ,
iee pemenue cucrteMbl uddepeHInaIbHBIX YPABHEHUN
O6mee p p yp i
Yy =2y,

WMEET BUJI
BAPUAHTBI OTBETOB:

V= Clezx + Cze’“, V= Cle’z’“ +C2e’3x,
1) 2 2) 2

Yo = ECIer ~Cye™ V2 = _Ecle_zx ~Cpe™

V= Clez'r + C2e3x, V= Cle_z" + Czeh,
3 2 4 2

) v, :EClez" +C,e™ ) y, =—=Ce*™ +C,e".
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TecToBOE 3a7aHuE 11O TEOPUH BCPOHTHOCTeﬁ M MaTeMaTH4eCKoil CTATUCTHKE

3AJAHHE 1

KonnuectBo criocoboB pacnpenenenns Tpex MPU30BbIX MECT B OJMMIIMAJIE 110 TEOPUH BEPOSTHO-
crelt cpenu 10 y4acTHMKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHHUE 2

W3 ypHBI, B KOTOpO#l HaxoasaTcs 6 OenbiXx W 4 4epHBIX mIapa, U3BJICKAOT Haynady 2 mapa. Toraa
BEPOSITHOCTH TOT'O, UTO 00a 1mapa OyayT OeibIMH, paBHA

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

3ATAHUE 3

B kxpyr paguyca R Opoiiena Touka. Torna BeposiTHOCTh TOTO, YTO OHA MOMAJET B 3aIUTPUXOBAH-

HYIO 00J1aCcTh, paBHA
YA

Ve Py .‘\
[ 3055 430
0 | X

\ /
S

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4 4)1/6.
3AIAHME 4
HecoBmectnbie coObitust A, B, C He 00pa3yioT moJHyIo IpyIiny COOBITHMH, €CIIM UX BEPOSITHOCTH

PaBHBL:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(4)=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.
3AJAHHME 5
Bpocatot 2 moHeTbl. CoObITHS: A - rep0 Ha nepBoil MOHeTe, B- nu¢pa Ha BTOPOI MOHETE SBISIOT-
csl:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.
3AIAHHUE 6
Cryaenrt 3Haet 20 BonpocoB nporpammsbl u3 30. Torga BeposiTHOCTh IPAaBUIILHOTO OTBETA HA 3 BO-
poca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.
3AJAHHUE 7
B nepBoii ypHe 6 Oenblx U 8 4epHBIX I1apoOB, BO BTOpoH 7 OenbiXx W 3 yepHbIX Iiapa. M3 Haymauy
B3SITOM YpHBI BBIHYT 0/1MH 11ap. Torjaa BEposSTHOCTh TOTO, YTO ATOT IIAP OKAXKETCS OEIbIM, paBHA
| OtBer | |
3ATIAHUE 8
CoObiTHe A MOKET HACTYIUTh JIMIIb MPH YCIOBUH MOSBICHHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
ObITHil B, n B,, oOpa3yromux noyHyo rpymnmy. M3sectasl BepostTHocTs P(B,)=2/3 W ycioBHbIE

BepositHocT Py (A) =1/3, Py (A)=2/5. Toraa BeposATHOCTb COOBITHA A pasna

BAPUAHTBI OTBETOB: 1)16/45 2)28/45  3)22/45  4)17/45.
3AJIAHHUE 9
JluckpeTHas cirydaiiHasi BETMUMHA 3a/1aHa 3aKOHOM PacIipeieIeHUs] BEpOSTHOCTEH

X 1 3 5
P 0,1 03 0,6
Torna eé pyHkius pacnpeneienus BepostHocteil F'(X) umeer Bun
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BAPUAHTBI OTBETOB:

0 npu x<1 0,1 npu x<1

0,3 l<x<3 0,4 l<x<3
N Fay=1% npu 1<x 2 Firy=1 npu X

0,6 mpu 3<x<5 1 npu 3<x<5

1 npu x>5 0 npu x>5

0 npu x<I 0 npu x<I

0.1 l<x<3 0,1 l<x<3
3) Fx)=1" npu X 2 Fry=1" npu X

04 npu 3<x<5 0,3 npu 3<x<5

1 npu x>5 0,6 npu x>3.
3AIAHHME 10

HemnpepriBHast cirydaitHas BeTu4MHA 3a]jaHa MHTETPAIbHON (QyHKIIHEH
0 npu x<0,

pacnpesieienus BeposiTHocTel  F(x)=<x"/9 npu 0<x<3,
1 npu x>3.

Torna miotHoCTh BepositHocTel f (X) numeer Bua

| OtBer |
3AJIAHHUE 11
I'paduk mmoTHOCTH BeposITHOCTEH f(X) moKa3aH Ha pucyHke. Torna 3HaueHue d
f(x)A
a %
oi 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 2) 1 3) V2 4)2.
3AJJIAHUE 12

JliuckpeTHas ciydaiiHasi BeIMUMHA 3a/laHa 3aKOHOM PacIipeiesIeHUs] BEpOSTHOCTEH
X 0 1 3
P 02 03 05

Toraa e€ MmaTeMaTHYECKOE OXKHUAAHUE U IUCIIEPCHSI paBHBI

| OtBer ‘

3AJIAHUE 13

BGPOSITHOCTB nosgBieHus coObiTud A B 30 HE3aBHCHMBIX HUCIIBITAHUAX, MPOBOAUMELIX IO CXEMC

bepnymu, pasua 0,6. Torna nucnepceus yncia MOSIBICHUN 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2  4)12.
3AJJIAHHUE 14

HenpepbiBHast ciydaiiHasi BelIMYMHA paclpesiejieHa paBHOMEpHO Ha uHTepBasie (6, 10). Torna eé

MAaTCMAaTUUICCKOC OKMNAAHNUEC U AUCTICPCUA COOTBCTCTBCHHO PABHEI

| OtBer |

3AJJAHUE 15

HenpepriBHas ciyvaitHas BennurHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY pacIpeeieHUs] ¢ MaTe-
Matuueckum oxumanuem M (X) =a =20. BepositHocTh €€ nomananus B uaTepBan (20, 25) paBHa

0,4. Torna BeposiTHOCTH e€ nonaganus B uaTepBan (15, 20) paBHa

‘ Otser ‘

3AJJAHUE 16
CTaTI/ICTI/I‘ICCKOG pacnpeaciicHue BbI60pKI/I HUMECT BU
v 2 4 5 8

i
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n 2 5 71 6

i

Torna oTHOCUTENBHAS YACTOTA BAPUAHTBl X, =4 paBHA

| OtBer ‘
3AJIAHHME 17

ITo BEIOOpKE 0OBeMa 7 =100 TOCTpOoeHa THCTOrpamMMa 4acToT.
na
h
10
8 —
a
2
074 8 12 76 X

Torna 3HauyeHHE a PaBHO:
| OtBer |
3AJIAHUE 18
N3BECTHO CTAaTHCTUYIECKOE pactpeielieHne BEIOOPKH
X, 6 7 10 12 13

1

n, 5 6 8 1 4

Torna e€ BeIOOpOYHas cpeiiss X, paBHa

‘ Otser ‘ |
3AJAHHME 19
Jlana BeiOOpka o0beMa 7. Eciu Kaxaplid 2JIeMEHT BEIOOPKH YMEHBIIUTH B TPH pasa, TO BRIOOPOY-

Hast cpefHss X, .

BAPUAHTBI OTBETOB: 1) He usmeHuTcs 2) yMmeHbIIUTCSA B 3 pasa
3) yBesnuutcs B 3 paza  4) yMeHbIMTCS B 9 pas.

3AJJAHME 20

Mona M ,u Menuana m, BapualiMOHHOIO psaa

X, 12 13 15 16 18 20

l

n, 4 9 18 14 11 5

paBHbI
‘ Otser ‘
3AJIAHHME 21
Br1bopouHas cpenHss A JTaHHOTO CTaTUCTUYECKOTO pacipeiesIeHHs BEIOOPKH
X, 2 4 5 8 10

n, 4 7 14 8 7

paBua X, =6. Torna BeiGopounas aucnepcust D, paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHUE 22
Haiitu noBeputenbHbI MHTEPBAN JUIsl OLEHKH C HAJEKHOCThIO ¥ =0,95 HeuszBecTHOro maremaTu-

4ECKOro OKMJaHUs HOPMAJIbHO PACHpPENENIEeHHOro NMpu3Haka X TeHepalbHOH COBOKYMHOCTH X,
ecli U3BecTHbI 00beM BbIOOpKU 1 =30, BbIOOpOuHas cpenuss x, = 2500, cpenHee kBagpaTHye-

CKO€ OTKJIOHEHHME I€HepaabHOM COBOKyHmHOCTU o =100, KBaHTHIb HOPMAaJbHOI'O paclpelcleHUs
t=2,58.
| OtBer | |

Onenka «0TIIMYHO» BBICTABIsAETCS CTYAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
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OLIEHKa «XOpOLIO» - 32 HEe MeHee 75% MpaBUIIbHBIX OTBETOB;
OLIEHKA «yJIOBJIETBOPUTEIHHOY - 32 He MeHee 50-60% mpaBUILHBIX OTBETOB;
OIICHKA «HEYIOBJIETBOPUTEIBHOY - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiexkt Bonipocos (YO)

JUHEHWHASA U BEKTOPHASI AJITEBPA

MaTpulibl, TUIIBI MATPHIL.

Omnepanuu ¢ MaTpuLiaMH, UX CBOMCTBA.

YMHO)€eHUE NpSIMOYTOJIbHBIX MaTpPHIL.

MarpuuHnas popma 3alucH CUCTEMbI TMHEHHBIX aIredpanuecKux ypaBHEHUH.

Onpenenurenu U UX CBONCTBA.

[Tonsatue onpenenutens. MUHOPBI U anredpanyecKue TOMOIHEHHS.

CucreMbl TMHEMHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE MTOHATHS U ONPEEIICHNUS.

ITpaBuno Kpamepa perieHus cUCTeM JIMHEHHbBIX ypaBHEHUH.

OOparHast MaTpuIa u €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00PAaTHOW MaTPHIIBI.

10. Pemrenne cucteM JTMHEWHBIX anreOpandyeckux ypaBHEHHH METOA0OM OOpaTHOM MAaTPHILIbI.

11.Mertop I'aycca pelieHust cucTeM JIMHEMHBIX YPaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEHHBIX YypaBHEHUH MeToioM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanesniu.

14. OnHOpOAHBIE CHCTEMBI JIMHEWHBIX ypaBHeHU. Kputepuii cymecTBoBaHNsI HETPUBHAIIBHBIX pe-
LIECHHI.

15. [lonsTHe BeKTOpa U JIMHEIHbIE ONlepaliii Ha/l BEKTOpaMH, CBOMCTBA ONepaLuil.

16. JIuneitnasi KOMOWHAIIUS BEKTOPOB.

17.JluneliHasi HE3aBUCUMOCTb M JIMHEHHAas 3aBHCHUMOCTb F€OMETPUYECKUX BeKTopoB. Kpurepuit
JIMHENHOM 3aBUCUMOCTH.

18. Ilonstue 6a3uca. KoopauHatsl BekTopa.

19. OpToHOopMEpOBaHHBII Oa3uc. Pa3noxkeHne BeKTopa mo BeKTopam Oasuca.

20. YnopsinoueHHas TpOKKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22.Yca0Bust OpTOrOHAIbHOCTH, KOJJTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeliHbIE IPOCTPAHCTBA.

24. Matpuua nepexojia ot 0asuca k 0asucy.

25. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHHSI MATPHUIIBL.

XN B LD —

MATEMATHUYECKUM AHAJIN3

[ToHsiTHE NEpEMEHHOM BEIMYMHBI U 001aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKLIUH.

OnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

IIpenen unciaoBoOi mocnenoBaTeIbHOCTH. ApUdMeTHuecKue onepalnun HaJl MOoCie0BaTeIbHO-

CTSIMH.

5. VYcnoBus cylecTBOBaHMs KOHEYHOTO Mpejesa YUCIOBOM mocienoBarenbHOCTH (TeopeMbl Ko-
i 1 Beliepmrpacca).

6. Bropoli 3amedarenbHbIN Opened.

7. Ilpenen ¢ynkumu. OnpenencHus. I'eoMmerprudeckas MHTEpHpETalUs HMOHATHS Mpenena (QyHK-

uun. CBOMCTBA MPEETOB.

beckoneuHo maiibie, 6€CKOHEYHO O0bIINE (YHKIHH.

[TepBriil 3aMevaTenbHbBIN TPEAE.

10. beckoHeuyHO Majble BETMYUHBI. DKBHUBAJICHTHbIE OECKOHEUHO Majble U UX MCIOJIb30BaHUE MIPU
BBIUMCIICHUH ITpeIesIoB. Tabuia SKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTh (YHKLMHU B TOUKE U Ha mpomexyTke. OnHocToponHue npenensl. Knaccudu-

Kalus TOYEK pa3pbiBa rpaguka.

b s

NS
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12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

SN S e

= o 0

e A Al

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepmrpacca, bonpuano — Komm).
ITpousBonHas. I'eomerpudeckuii u puznyeckuii cMpica npousBogHoi. KacarenbHas u HopMallb
K TUIOCKOM KpHBOIA.

Tabnuua nporu3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIMH.

CBs3b MEXKIY CYIIECTBOBAaHHEM MTPOU3BOJIHON (PYHKIMHU B TOUKE U HETIPEPHIBHOCTHIO (PYHKIIUU
B TOH 7K€ TOYKE.

[Tpou3BomHasi CyMMBI, MPOU3BEICHUS, YaCTHOTO. [Ipon3BOIHAS CIOXKHON M 0OpaTHOW (YyHK-
UH.

[Ipon3BoaHas napaMeTpUyecKy 3aJaHHOW (QYHKLINU.

ITponsBosHas pyHKLNY, 3aJaHHON HESBHO.

JuddeperurpoBanue CI0KHON MOKa3aTeNbHON (QYHKIIHH.

Huddepenuupyemocts. Juddepenunan. ['eomerpuueckuii cMpicn auddepennunana.
[TpousBonHbIe U MU HEpEeHITNATBI BHICIINX TOPSIKOB.

OcHoBHble Teopembl aupdepennnansHoro ucuucienus (reopema Pepma, Teopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mhnorounen Telinopa u ero coiictBa. @opmyna Teitnopa. Octarounsiiit wieH ¢popmyibl Teii-
nopa B ¢popme Jlarpanxka u [leano.

AcumnToTsl rpaduka GyHKIHH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTouHBIE YCIIOBUS IKCTPEMYyMa.

JlocTaTouHOE ycliOBUE Bo3pacTaHus (yObIBaHUs) QYHKITUH.

HauGomnbiiee u HanMeHbIee 3HaYCHHUS (DYHKIIMU HA OTPE3Ke.

BrImykiocTh, BOTHYTOCTb, TOUKa neperuda. Jlocratounoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycnoBue Touku neperuoda. Jloctatounoe ycnoBue neperuoa.

OO1w1ast cxeMa NOCTPOEHHUS U UCCIIeOBaHUS rpaduka QyHKIHMH.

®YHKIIMN HECKOJIBKUX ITIEPEMEHHBIX

Omnpenenenre U reOMETPUIECKUI CMBICH (PYHKLINHU ABYX MEPEMEHHBIX.

Jluauu ypoBHS YHKIMHU JABYX NEPEMEHHBIX.

YacTHble poU3BOIHbIE (PYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OyHKIMH HECKOIBKUX NMEPEMEHHBIX, TOHITHE MOJHOTO nuddepeniuana.
JuddepennmpoBanne CI0KHBIX PYHKIINNA HECKOJIBKUX MEPEMEHHBIX.

[Tpon3BoiHBIE BBICUIMX MOPSIKOB (PYHKIIMH HECKOJIBKHX IepeMEeHHBIX. CMelIaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpousBoaHast GYyHKIIUN HECKOIBKUX MEPEMEHHBIX 110 HAPABICHHUIO.

[Ipon3BoaHas O HAIPABJIEHUIO U TPAJAUEHT CKAISPHOTO MOJIS.

DkcTpeMyM (PYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX.

. HeoOxonumoe 1 octaTouHOE yCIOBUS SKCTpeMyMa (PYHKIIMH JBYX NEPEMEHHBIX.

HUHTEI'PAJIBHOE NCYUCJIIEHUE

[TepBooOpasnas, HeonpeaeIeHHBIM HHTErpall. Tabiriia OCHOBHBIX HHTETPAJIOB.
3amMeHa NepeMEeHHON U UHTETPUPOBAHKE 110 YACTSIM B HEOIPEIECIEHHOM UHTErpase.
WuTerpupoBanue ¢ MoMoOIIbIO MOABEICHUS O] 3HaK quddepeHnuana.
HuTerpupoBanue panroHaIbHBIX JpOoOei.

WNHTerpupoBaHue 1o 4acTsM U 3aMEHA IEPEMEHHOM B ONPEIEIEHHOM UHTErpase.
WuTerpupoBanue TpPUrOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TIPHEMEI.
HNHTerpupoBanne upparroHaIbHbIX (YHKITUH.

VYHuBepcanbHas TPUTOHOMETPUYECKas OACTAaHOBKA.

OmnpeneneHHbIN HHTETpal U ero cBoiicTBa. @opmyna Hetorona — JleiioHu1a.
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10. IIpuosxkeHus ONpeAeTICHHOTO HHTETpajla K PEIIEHUI0 Te€OMETPUYECKHIX M (PU3MYECKUX 3a1a4.

11. Beruucnenue miomanei ¢ NoMOIIBIO ONPEAEICHHOTO HHTErpaa.

12. Beruucnenue mionaan v JiIMHbl KPUBOM, 3aIaHHON YPaBHEHUSIMH B MTapaMeTpUUIECKOn opme.

13. Beruucnenue miomnany KpUuBOJINHENHOTO CEKTOPA B MOJIIPHBIX KOOPAMHATAX.

14. BpluncieHue IIomaneii B NMpsSMOYTOJIbHBIX W IMOJIAPHBIX KOOpJAUHATaX C IOMOILBIO OIpe-
JICJICHHOTO MHTErpaja.

15. Beruucnenue AJMHbBI IyTH C TIOMOIIBIO ONPEICTICHHOTO HHTErpaa.

16. Beruncienue IiuHbl IyTH KPUBOM, 3aJaHHON MapaMeTPUUECKH.

17. Beiuncienue oobeMa Tella BpallleHus C IOMOILBIO OIPEEICHHOTO UHTETpaa.

18. Beiuncnenue miomaam NOBEpXHOCTH Tejla BPALLEHUS.

19. HecoOGcTBEHHBIE UHTETPAJIBI MIEPBOTO U BTOPOro THma. [IoHATHSA CXOUMOCTH U pacXoJUMOCTH
HECOOCTBEHHOI'O UHTErpaa.

20. HecoOcTBEHHBIE MHTETPAJIbI OT Pa3phIBHBIX (PYHKIIHM.

KpaTHble, kpuBoJIHeiiHbIe, IOBEPXHOCTHbIE HHTEIPAJIbI,

1. JIBoitHO¥ MHTETpaJ, ONmpenesieHue U CBONCTBRA.

2. IlpaBuia BBIYUCIIEHHS JBOMHOIO MHTETpaIa.

3. HexoTtopble NpuiaoXKeHus IBOMHOr0 UHTErpajia (K BHIYMCICHUIO TUIoIa e, 00beMOB, CTaTu-
4ECKUX MOMEHTOB, MOMEHTOB UHEPLIMHU, KOOPINHAT LICHTPA TSYKECTH.

4. TpoitHol UHTErpa, oNpeaeIeHUE U CBONCTBRA.

5. KpuBonuHEHHBII UHTErpaj NEPBOro THUIIA .

6. KpuBoauHEHbIN HHTETpaJl BTOPOrO THUIIA.

7. HeoOxoaumoe M AOCTaTOYHOE YCIOBUS HE3aBUCUMOCTH KPUBOJIMHEHHOIO UHTErpaia oT MyTH

WHTEIPUPOBAHUS.
8. ®opmyna ['puna.

9. TloBepXHOCTHBIN MHTETpaJ EPBOTO TUIMA.

10. DneMeHTHI TeopuH NOJIA, TOBEPXHOCTHBIN UHTErPaJl BTOPOTO THIIA.

PSIJIBI

1. YucnoBble MOJOKUTENbHBIC Pl [oHsATHE CyMMBI OecKOHEUHOTO psiaa. CXoasmuecs u pac-
XOJSIIMECS PAIBL.

2. HeoOxomuMplii TpU3HAK CXOAMMOCTH, TEOPEMbI CPAaBHECHHUS.

3. Tlpusznaku /lanam6epa u Komu, nHTErpanbHbIil MIPU3HAK.

4. 3nHaxkonepeMeHHbIE Psi/ibl, 0COTIOTHAS U YCIOBHAs CXOJUMOCTb.

5. Teopema JleliOHMIIA O CXOAUMOCTH 3HAKOUEPEAYIOLINXCS PAIOB.

6. DyHKUMOHAIBHBIE PsI/Ibl, PABHOMEPHASI CXOJAMMOCTb, IIpU3HaK Beiiepuirpacca.

7. CtenenHble paabl, TeopeMa AGels, HHTEPBal U paliyC CXOIAUMOCTH CTEIICHHOTO psAa.

8. Psan Teiinopa. YcnoBus pa3noxumMocT GyHKIUU B psa Teitnopa.

9. Paznoxenue B psn Teiinopa HEeKOTOPHIX GYHKIMN (TaOIUUHBIE PA3IIOKEHUS).

10. ITpumenenue psaa Teiinopa K mpUOIMKEHHBIM BBIYUCIICHUSIM.

OBBIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUA

1. OcHOBHBIE MOHATHS TEOPHH OOBIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHEHHA TEPBOTO MOPSII-
Ka: omnpezeneHne 0ObIKHOBEHHOIO AU(QepeHINanbHOr0 YpaBHEHUs, (OPMBI 3alIUCH OOBIKHO-
BEHHOTO U PEepeHINATBFHOTO YPaBHEHUS MIEPBOTO MOPSAKA, TOHATHS OOIIET0 W YaCTHOTO pe-
IIEeHUH, OOIIEero U YaCTHOTO WHTETPaJIoB.

2. TlocranoBka 3amaun Komm mis quddepeHnnanbHOro ypaBHEHUS IEPBOTO MOPSIIKA.

3. Teopema cylecTBOBaHUS U €IMHCTBEHHOCTU pelleHus i Aup(epeHInalbHOr0 ypaBHEHUs
MIEPBOTO MOPAIKA.

4. T'eomerpuuecKkuil cMbICI OOLIETO UHTErpaja OOBIKHOBEHHOI'O JI.y. IEPBOTO MOpsAKA.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

N —

hd

~

9.

10.

JuddepernnanbHbie ypaBHEHUS IEPBOTO TOPSIIKA C Pa3[eNICHHBIMU M Pa3JIeNIOMUMUCS TIe-
PEMEHHBIMHU.

Jlunetinpie muddepeHIaIbHbple ypaBHEHHS TIEPBOTO MOpsiiKa. MeTol Bapualliy MPOHU3BOIb-
HOU ITIOCTOSIHHOM.

Juddepennnanpabie ypaBHEHUS 7-T0 TOpsiaka. OCHOBHBIC TOHATHUS: ()OPMBI 3aITUCH, TTOHSTHUS
00I1Iero ¥ YaCTHOT'O PELICHUH.

[TocranoBka 3agaun Kommm u kpaeBoii 3a1a4u it 0OBIKHOBEHHOTO (D (PepeHITnaIBHOTO ypaB-
HEHUS 1-TO NOpsAKa.

WuterpupoBanue auddepeHnnanbHbIX ypaBHEHHHA /7-TO TIOPSIIKA METOIOM TOHM)KEHUS TTOPSII-
Ka.

Jlunelinple oHOpOAHBIE MU(epeHInaIbHbIe ypaBHEHHs n-ro nopsaka. OOmme cBoWCcTBa pe-
LICHUM: TMOHATHS JIMHEHHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX DPELUEHUH, ONPENeIUTEN
BpoHckoro, nonsTue GpyHmaMeHTaIbHON CUCTEMBI PEIICHUH,

Teopema o cTpykType 00Iero peuieHuss 0ObIKHOBEHHOI'O JIMHEHHOIo OJHOpPOJHOro audde-
PEHLMAIBHOTO YPABHEHUS 1-T'O MOPSAIKA.

Jlunelinbple ogHOpOAHBIE qU(depeHIMaIbHbIEe YPaBHEHUs 7-T0 TOPSIKA C MOCTOSHHBIMH KO-
spdunmenTamu. XapaKTepUCTUIECKOE YpaBHEHHE, €0 CBs3b ¢ MU (HepeHIInabHBIM YpaBHE-
HUEM.

By 9acTHBIX pemieHui JTHHEWHOTO OMHOPOTHOrO Ju(QEpEeHIINATBHOTO YpaBHEHHUS 7 - TO
NOpsiIka C TOCTOSHHBIMU KOX((HUIMEHTAaMM B 3aBUCUMOCTH OT BUJA KOpPHEH XapakTepu-
CTUYECKOTO YPaBHEHHUS.

Jlunelinple HeopHOpoaHbIe AU depeHLnanbHble  ypaBHEHUs. Teopema 0 CTpyKType 0OLIero
peleHus.

Perienue nMuHEHHBIX HEOAHOPOIHBIX TU(PGEPEHINATBHBIX YPAaBHEHUH C MOCTOSIHHBIMHU KOA(]-
¢unmentamu. Metoa noadopa 4acTHOTO PEHICHUS I IPaBbIX YacTel BUIA

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e” cos fx+Q(x)e™ sin fx.

Pemenne nMHEHHBIX HEOTHOPOAHBIX JU(GEPEHINATBHBIX YPAaBHEHUII METOOM BapUaluu
IIPOU3BOJIBHBIX TOCTOSIHHBIX.

ITocTaHOBKa U pelIeHne 3a/1a4l Ha COOCTBEHHbBIE 3HAUCHMUS.

Cuctemsl nuddeperunanbabix ypaBHeHUH. [loHsTe HOpManbHOM cucTembl. [loHsaTHs 001Ie-
IO U 4acTHOTO peleHui cuctemsl. Teopema o mnpuBeaeHuu AudQepeHInanbHOro ypaBHEHUs
n-TO NOpsAAKa K HOpMaJbHOW cUcTEME. METOl MCKITFOUEHHS] HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Bunbl cmiydaliHbIX COOBITHH.

Knaccuyeckoe U CTaTUCTUYECKOE ONPEAETICHUs BEPOATHOCTH MOsBICHUS cOObITUSA. OCHOB-
HbIE (OPMYITBI KOMOMHATOPUKH.

[IpyHIMI CTATUCTUYECKOM  YCTOWYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBA3b MU pas3inyue
MEXKIy KIACCUYECKUM U CTATUCTUYECKUM OIPENEICHUAMH BEPOSATHOCTH.

["'eomeTpuueckoe ornpeenenue BepoaTHocTH. 3anada broddona.

Anrebpa coObiTiii. [IOHATHS CyMMBI M TIPOM3BEACHUSI COOBITHH, UX TE€OMETpHUUYECKask WHTep-
nperanyst. OCHOBHBIE 3aKOHBI aJareOpbl COOBITHIA.

Teopema cnoxeHust BEpOATHOCTEN 1J11 HECOBMECTHBIX COObITHI. ClieICTBUS U3 HEE.

Teopema croxxeHHst BEpOATHOCTEH 11 COBMECTHBIX COOBITHIA.

Teopema yMHOXCHHSI BEPOSTHOCTCH MJIsI 3aBUCHMBIX M HE3aBUCUMBIX  coObITHH. [loHsTHE
YCIIOBHOWU BEPOATHOCTH.

Teopema 0 BEpOSITHOCTHU TMOSIBIICHUS XOTsI ObI OJTHOTO COOBITHSI.

dopmyiia NOJHON BEPOATHOCTH.
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11. ®opmyna bepuynnu.

12. JIokanbHas 1 uHTErpasibHas TeopeMsl Jlamnaca.

13. Onpenenenre u TUIBI ciydyallHbIX Beau4uH. [loHsATHE 3aKOHA pacnpeaeneHus Cy4aiiHON BeIu-
4yuHbl. P pacnpenenenus.

14. aTerpanpHas QyHKIHS pacnpeneseHust BeposTHOCTe. OmnpeeneHue, BepOSITHOCTHBIA CMBICIT
U CBOMCTBA.
[TnotHOCTH BeposiTHOCTEN. OmnpeneneHne, BEpOSITHOCTHBIA CMBICT U CBOMCTBA.

15. CBs13p MeXly UHTErpalbHOM (yHKIMEH pacrnpenereHus BEpOSTHOCTEH U IUIOTHOCTBIO BEpPO-
SATHOCTEH.

16. Onpenenenue, BEPOATHOCTHBIN CMBICII M CBOMCTBA MaTEMaTHYECKOIO OXKUIAHUS Ul JUCKPET-
HBIX U HENIPEPBIBHBIX CIIyYalHBIX BEJINYHUH.

17. Onpenenenune, BEpOSTHOCTHBINM CMBICI U CBOWCTBA AUCIIEPCUHU.

18. bBuHOMHAIIbHBIN 3aKOH pacTpeeICHHS.

19. CpenHee U HauBepoOsITHEHIIEE YUCIIA MOSBICHUI COOBITUS NMPH OMHOMMAJIBHOM paclpeese-
HUU.

20. 3axoH pacnpenenenus Ilyaccona.

21. PaBHOMEpPHBI 3aKOH pacHpeeIeHNs] BEPOITHOCTEH.

22. noKa3aTeNbHbIN 3aKOH paclpelelIeHAs BEPOSITHOCTEM.

23. HopMmanbHbIN 3aKOH pacHpelesieHus BepoATHOCTEW. BeposTHOCTh momanaHus HOPMAaJILHO
pacnpeesIeHHOM cllydyalilHOW BEJIMYMHBI HA IIPOU3BOJIbHBIA KOHEYHBIN UHTEPBAL.

24. BepoATHOCTb MONaJaHUS HOPMAJbHO DPACIPEAEICHHONW CIIy4allHOM BEJIMYMHBI HAa HHTEpBAJ,
CUMMETPUYHBIN OTHOCUTENIBHO cpenHero 3HaueHus. [IpaBumno tpex curMm. Teopema JIsmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHYECKASA CTATUCTHUKA

1. IlpenmeT v OCHOBHBIE 3a7ja4l MATEMaTUUECKON CTaTUCTHKHU.
2. Ilonsarue o BeIOOpOuHOM MeTo1e. ['eHepanbHast U BEIOOPOYHAs] COBOKYITHOCTH.
3. OCHOBHbIE MOHATUS MAaTEMATHUYECKON CTaTUCTUKHU (BapUaLlMOHHBIN psJl, 4aCTOTA, OTHOCUTEIIb-

Has 4aCTOTa, CTATUCTUYECKOE pacipeiesieHne BEIOOPKH).

4. Dmnupuueckas GyHKUIUS pacupeeeHus BHIOOPKU U ee CBOWCTBA.

5. IlonWroH 4acToOT ¥ MOJUTOH OTHOCUTENIBHBIX YaCTOT.

6. I'mcTorpamMma 4acTOT M OTHOCHUTENIBHBIX YACTOT.

7. ToueuHbIe OLIEHKH MapaMeTPOB pacupeneaeHus. TpeOoBaHUs K OIICHKAM.

8. Bribopounas cpennsisi. CBOWCTBO yCTOMUMBOCTH BHIOOPOYHBIX CPEIHUX.

9. Bp1OopouHas 1 UCTIpaBJICHHAS TUCTIEPCHUU.

10. UnTepBanbHble OLIEHKU. JlOBEPUTENBHBIM MHTEPBAJI U JOBEpPUTENIbHAs BEpOsATHOCTh. lloHATHe
TOYHOCTH OLICHKH.

11.IlocTpoeHne nOBEPUTENBLHOIO MHTEpBANA Ul OLIEHKM T'€HEpaJbHOM CpeAHEW NMpH HU3BECTHOM
CpEeIHEM KBaJIpaTUYECKOM OTKJIIOHEHHUHU.

12. ITocTpoeHne JOBEPUTENBHOIO MHTEpBAiA AJs OLUEHKU I€HEPAJbHOW CpedHEN IpU He- U3BECT-
HOM CpeJIHEeM KBaJpaThudeckoM OoTkKJIoHeHuH. Ciyuait manoi BeiOopku. Pacnipenenenne Cthio-
JICHTA.

13. YrpoliieHHbIE METO/IBI pacueTa CTaTUCTUYECKHX XapaKTEPUCTHUK BHIOOPKH. Y CIIOBHBIC BapHaH-
Tbl. MeTOo 1 IPOU3BEACHUN.

KomMmmiekT SallaHI/Iﬁ AJIS1 BBINIOJTHCHUSA

pacueTHo-rpapuyeckux pador (PI'P)

[0 JUCHUIUIMHE Maremaruka
(HaHMeHOBaHI/Ie I[I/ICLH/I]'UH/IHBI)
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1-b1ii cemecTp
PI'P Ne 1, yacts 1.1

-1 1 0 2 0 2
3apanue Nel. Jlanbl matpusl A= 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

BrmonanTs geiictus: A° +8B' .
Bamanue Ne2. TTposomKuTh 1aHHOE MaTpuuHOe paBeHcTBO (24 +3B)’ —4A4° —6AB =...

U IPOBEPUTH €0 Ul MaTpull A U B 13 nepBoro  3aJaHusl.
3amanue Ne3. BeraucnuTh onpenenuTenb IByMsl ClIOco0aMu: Pa3ioKEHUEM I10 TIEPBOM CTPOKE U
Pa3IoKEHUEM I10 TIEPBOMY CTOJIOITY.

1 0 -1 2
0 2 1 -1
1 1 -1 1}
1 1 -2 1
3ananue Ned4. /lnst nTaHHOW MaTpUIIBI HAWTH 0OpaTHYyI0 MaTpuily. CAenaTh MPOBEPKY.
1 0 2
I 1 0f.
-1 2 3

Bamanue NeS5. Pemnts Matpuunoe ypaBaeHne AXB = C (waiitu X). Caenath mpoBepKy.

el g e

3aganue Ne6. HaliTu paHr MaTpuisl.

1 -1 2 3 7
0 4 3
2 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yacrtp 1.2
3apanue Nel. Pemuts cuctemy merogom Kpamepa. Caenatb npoBepky.
X +4x, —x; =-2
2x, +2x,+3x, =7
3x,+6x, —2x; =1
3amanne No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTPHILBL.
3ananue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3amanue No4. Pemnth HEOTHOPOHYIO cUcTeMY MeToioM ['aycca. Halitu oOiee pemienne u 4yacTt-
HO€ pEIICHHUE.
X +x,+2x;,+3x, =5
3x, +2x, —4x, - 2x, =1
5x, +4x, + 4x, =11
3amanne NoS. Pemmth oqHOpOAHYIO cucTeMy MeToqioM [aycca. Haiitu oGmee pemenue u @CP.
2x, +6x, = 9x;, - 9x, =0
4x, —5x; +x,=0
3x,4+3x, = 7x; —4x,=0"
x, —3x, +2x; +5x,=0
PI'P Nel, yacth 1.3
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3amanme Nel. Tlokasatk, 4To BEKTOPHI 71, 11, P 0Opa3yioT Ga3HC B IIPOCTPAHCTBE U PA3IOKHUTH
BeKTOp @ 1o 3tomy basucy: m =(1,—-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3aganue Ne2. JlaHbl BEKTOPbl 71 U 7 . BBIACHUTB — KOJJIMHEAPHBI JIU BEKTOPBL d U b.

i =(28,—8,8),7 =(-21,6,-6), @=2m+7,b =27 .

3amanne Ne3. Haiitn | @|, ecmn |71 = 642, || = 2, () =135", @ =61 —n.
Bamanue Ned4. Jlan A ABC . Haiitu £ B,ecim A(1;-1;2),B(3;3;2),C(7;1;2).
3apanue NoS. Ilpu kakux "X BEKTOpPBl @ U b NepHeHAUKYISPHBI?

a=(x;1;-4),b =(x-3;12; x).
3ajganue Ne6. Halitu miomaas napauienorpaMMa, HIOCTPOEHHOTO Ha BEKTOpax d U b.

m|=12, dd

A
a=2m-5n,b=m+n, ﬁ|=3,(n7,ﬁ)=g-
3aganue No7. Haittu miiomans tpeyronsauka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Bamanue Ne8. JlaHbl BEKTOpBI @, b, C . BBISCHUTH — KOMIUTAHAPHBI JIK BEKTOPbI. ECiii BEKTOPBI He

KOMILTAHAPHBI, TO HAMTH 00BEM HapallIesIenuIiea, IOCTPOSHHOrO Ha BeKTopax d, b, ¢ wu ompe-
JIEJIUTH — KaKy10 TPOMKY OHM 00pa3yIoT.

a(l;-1;5),b(2;4;-2),¢(3;0:1).
PI'P Ne 1, yacth 1.4
3aganue Nel. Tlpsimast /, mpoxomut yepes Touky A mapasuiensHo Bektopy ¢ . Ilpsmas [, mpo-
XOJIUT Yepe3 TOUKy B meprneHauKyIspHO BeKTopy 7 . Haiitu Touky mepeceueHus MpsMbIX U Yol
mexnay Humu, eciu - A (3;5), g (1;3), B(0;5), n (-3;4).
Baganue No2. Jlana mpsivast /,. [psimast /, mpoxoaut uepe3 touku A u B. Haiitu paccrosiHue ot

TOYKH [epecedeHus npsiMbIx /, u [, 1o npsmoit /.
I, ;{i;gtgiﬁ A(4;0), B(7;3), 1,:9x—12y+2=0.
3aganue Ne3. Haiitu paccrosinue or Toukd M| 110 IUIOCKOCTH ¢, IPOXOAAIIEH Yepe3 Touky A
HepHeHIUKYISIpHO BekTopy 71, ecnu M (0; 1;7), A(2;-1;4), n(6;22;-3).
3amanue Ned. Haiitu yroa Mekay IUIOCKOCTRIO @ ¥ TUIOCKOCTBIO [3 , MPOXOMASIICH Yepe3 TOUKU
A, BuC,ecmn a:5x+y+4z-28=0, A(5:2;5),B3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KaHOHUYECKHE ypaBHEHUS MPSAMOM, 3aJJaHHOM OOLIMMU ypaBHEHUSMU.
x+2y-9z-10=0;
{3x+4y+82—2420.

Bamanne Ne6. Haiiti TOUKY mepecedeHus psiMoit [ ¥ IJIOCKOCTH ¢ ¥ YTOJl MKy HUMH.

/- x+2 _y_z -1

3 4 =2

3apanue Ne7. Ilpsimas /, mpoxomut depe3 touku A u B. Ilpsimas [, mpoxoaut depes Touky M

; aix+2y-3z-12=0.

IEPICHANKYIPHO IWIOCKOCTH ¢ . Haiiti yron Mexay npsiMbIMu [/, U [, U BBISICHUTD — JICKAT JIH

OHHU B O,Z[HOﬁ IJIOCKOCTH HJIM CKPEIIUBAKOTCA.

AO;-3;1), B(4;,4;,-5), M (-L11;-11), a:2x+3y—-z-1=0.
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PI'P Ne6
3aganue Nel. Haiitu coOCTBEHHBIE 3HAUE€HUSI U COOCTBEHHBIE BEKTOPBI TMHEHHOIO OIleparopa, 3a-

" -4 1
JTAHHOT'O B HEKOTOPOM Oasnce MaTpulied 4 = L

PI'P Ne 2 mo MaTeMaTH4eCKOMY aHAJIM3Y
PI'P Ne 2 - yacts 2.1 Ilpenes mociieaoBaTeibHOCTH

Bapmuanr 1.
5 n_3 2
| lim 2n +55( 1)2 n+9 2 lim (n+7)(4n -2|‘ 5)(Tn—4)
ne 6p’ +6n° +1 n>e (3p—1)(2n" =3)(1-5n)

3 lim\“/5n4+9n3+5+2n 4L 2+ D 7! s lim2-5”*2+3-2”" lim1+5+52+...+5”
S 3 19 vdn+1 o (n+2)! T e 57 7.0 o 143437 4. 43"

limn(\/n2 +4n-2 —n)

n—>0

8. lim| J0143) =37 | 9. lim| -~
n%oo|:\/ \/ :|

el pt =+l n+2

10. 1im(1+2+3+'"+2n—nj 11. lim(cos\/2n+1—cos\/ﬂ)

n—o0 n+1 n—»o
n+l 2 2n
12, 1im[1+2n 13. lim|
n—o\ 34+ 2p ol p +3p+1

14.

limsin ntl cos n +2n 15. lim 4n’ +3 —2n
3n+4 Cnon JAp 41 —Jdn+2

n—>0 n —

PI'P Ne 2 - yactsb 2.2 Ilpeaen pyHkuumn

Bapuanr 1.
: X’ -8 . A1+3x—2x+6 - Yx-1
I Iim—————— 2. lim > 3. lim
=27 =2x" +x-2 x5 x" —=5x =l x —1
4. lim| — 1 3 22 5. limcos.4x—.0055x
=2\ x"—x—-2 3x" —6x =0 sinxsin7x
‘ 1gx —sinx lim 1—s1n2)§
=0 x(1—-cos2x) x=>7/4 (1 —4x)
. x/(x*-16) . 3/cosx
8. lim (13+3x) 9. lim (1+2cosx)
x4 x—r/2

1/xsinzx

10. lin(}(cos 7x) 11 lim(sin 5x —sin 4x)ctg9x

2 —
12, lim (x—7/2)igdx 13 [m 0 3HI) g g, In(x=3)
xo>7/2 0 sin(6x +3x7) =1 tg”(5x—5)

: 2 2
15 lim arcsin(5x + x”) +arctg”5x

x>0 xsin 7xtg4x’
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PI'P Ne 2 - yacth 2.3 IIpoam3BoaHasi u quddepenuua

3apauya 1. Haiitu npousBoansie GyHKIMA y = f(X).

3agaya 2 Haiitu npousBoanbie QyHKUMH 3aJaHHBIX TAPaMETPUIECKH U HESIBHO.

3agaya 3. HaiiTi mpou3BogHbIE BTOPOTrO NOpsaaka GyHKui y = f(x).

3anaua 4. HanmcaTh ypaBHEHHUs KacaTeIbHOW M HOpMalH K rpaduky GyHKIUU y = f(X) B TOUKe C abIUCcCOn
X,-

3anaua 5. Haiitu nuddepeHnnans mepBoro U BTOPOro MopsakoB QyHKIuH y = f(x).

3ajgavya 6. BerauciauTts ¢ mOMOIILI0 quddepeHnuana.
3anaua 7. Haittu HanGonblee ¥ HaUMEHbIIIee 3HAYCHUS (DYHKITUH
y = f(x)Ha orpeske [a;b].

Bapwuanr 1.

2
1. yl - 2Sin5 3x + [ln(3x_x2) : yz :tg{/?,3arcsin5,r; y3 _ arctg(Zx +3X) . y4 _ (3x+ Sin 4x)7x;

Véax++/x* +6x ’

_ tg’9x-arccos’ x’
T8 -§/3x —2ctgx

; v, =sin’ (arcsin(1/ x)).

2. x=¢é'sint;y=e'cost; arctg(y/x)=Inx>+y°.

3.y =cos’x%;y, =arctg\lx. 4. y=x>—3x+2x, =2.

5.y, =+In* x—4;y, =sin(x/Inx). 6. \/24.8; 1g48".
7.y, =x"Inx, [Lie]; y, =yA=x")(1+2x%), [-1;1].
PI'P Ne 3 DyHKIMH HECKOJBKHX NMEPEMEHHBIX

o " "
Haiitu yacTHBIE IPOU3BOHBIE BTOPOTO MOPsAKa, yOSIUThCS, UTO Z w —Z

yx
Xy’ 3 2 2 x*+3y°
l.z=e , 2.z=cos(x’ —2xy), 3.z=4/y"-2x, 4 z=In(xy—x"), 5.z=——"—"6.
xy
z=ctg(2x+3y), 7.z=sin(x’y), 8.z= e’ o z=xcos’y, 10. z=y’sin’x.

Haiitu rpaguent dynkuun z = f(x,y) BTOuke M (x,,V,)
2 4 3 2 2
1.z=%, M, (4.6); 2.z=x:Ty, M, (1L-1); 3.z=i—3, M, (2,-2);
4. z=x"-3y’x, M,(3,2).
HccnenoBaTth Ha SKCTpeMyM (DYHKITUIO
1. z:xz—x+y2+2y, 2. z:2x2+xy—x+y2,
3. z:x2—2x+4y—y2, 4. z:x2—3x+3y2+4y,
5. z:x2+y2+4xy.
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PI'P Ne 4.

HNurerpansi
HeonpeneneHnblii ”HTErpaJ
HaiiTn HHTErpaJIbl.

\/@Jﬁ sin2x
II cos’ x dx 2 J‘cos xd > szm 4'JA1/X +2x+7

541 Jcos(2—5x/;)
2%

dx 6. _f(l —3x)cos Sxdx

cos(In3x+4)

7. J.arcth\/_dx 8. Je cosSxdx 9. Ix In(x+3)dx 10. j dx 11. J.(Z—x)lni/;dx

2x

12. [(x* +3x-1)3"dx 13. I3xsin2§dx 14. J-(Sx—3)cos%dx 15. j(ﬁ—Sx)sinxdx

4 3
16. [(x—1) In* (x—=1)dx 17. Imd 18, Smx*‘mx), o, (X X 4 +13x
1+4x (cosx— smx) x(x—l)(x—z)

X +2x7 +2x+1
X +1)(x2 +x+2)

J~2x3—6x2+7x—4

(x+1)(x-2)’

dx 21. j( dx 22. Isin42xcos32xdx 23. IsinszOSZBxdx 24,

dx
Sy = s

OnpeneneHHbIH HHTETPaJI
1. Haiitu miomans GUrypsl, orpaHIYeHHON rpadukaMu PyHKIUIA.
2. Haiitu iomaas Gurypsl, orpaHUuEeHHOMN JIMHUSIMU, 33JJaHHBIMH YPAaBHEHHUSIMH B TIOJISIPHBIX KO-
OpIMHATAX.
3. Haiitu 00beM Tenna, 00pa3oBaHHOTO BpameHueM Guryp. [[ins HeueTHhIX BapHaHTOB — OTHOCH-
TenbHO ocu 0X, AJIs YEeTHBIX BAPUAHTOB — OTHOCUTENHHO ocH (y.
4. BbIYKCIUTD IJIMHBI IyT KPUBBIX:
a) 33/IaHHBIX YPaBHEHUSIMHU B TIPSIMOYTOJIBHON CHCTEME KOOPIMHAT;
0) 3aJaHHBIX YPAaBHEHUSMH B MOJIAPHBIX KOOPAMHATAX — JIJIsl YETHBIX BAPUAHTOB,
YPaBHEHHUSIMH B MapaMeTpuieckoil (hopme — NIl HeUETHBIX BAPUAHTOB.
5. BeraucauTs momaan moBepxXHOCTH, 00pa30BaHHOM MPHU BpallleHUU BOKPYT ocu 0X KPHUBOM.
6. BprarcnuTh HECOOCTBEHHBIE HHTETPAIBI MJIM YCTAHOBUTH UX PACXOJAUMOCTD.
7. Pemmts 3aa4y ¢ GU3MUECKUM COJICPKAHUEM.
VYcnoBus 3a1a4

) y=x/2, y=1/(1+x%) 2) r=sin’p 3) x* =2y, y=|x|

4a) y=e', 0<x<In5 40) r:3(l—sinqo) —n/2<@<-7/6
1

5) y=1/x, 3<x<4 6) j [xIn® xdx

| (2x— 1)«/_ 17

7) OpHOpOoAHBIN cTepxeHb JuInHON 21 uMeeT Maccy M, MaTepualibHasi TOUKa Macchl m pacnoJo-
YKEHa Ha CepPEeIMHHOM IMEPIEeHIUKYISIpe K CTEPKHIO Ha paccTosiHMM B oT ero cepeaunbl. C kakoit
CUJION CTEpIKEHb NIPUTATUBAET TOUKY?

KpaTHble, KpMBOJIMHETHbIE HHTETPAJIbI
2 2y

1. MI3MeHHUTH MOPSAOK HHTETPUPOBAHMUS B IBOWHOM uHTerpane [dy | f(x,y)dx.
0 y-2

2. BbuucnuTh 06beM TeNa, OrPaHHYEHHOTO TIOBEPXHOCTAMU X~ + ) =4x, z=x, z=3x.
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2-o0ii cemecTp

PI'P Ne6 OObikHOBeHHBbIe TH({depeHInATbHbIC YPABHEHUS

1.

HapucoBats HHTErpaIbHYIO KPUBYIO YPaBHEHUS y' =x’ - Y, IPOXOISIIyIO
yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOIOM U30KJIHH.

Pemuts ypaBHeHus:

2.

3.

10.
11.
12.

13.

14.

15

1/4+y2dx—ydy=x2ydy,

2
d—y:y—2+8—y+8,
dx x X

dy 3x+2y+1
dx x+1

: xeyza’x+(xzyey2 +tgy)dy =0.

Pemuts 3amaun Ko ans ypaBHeHUi:

dy 2 3y
< 2 =1,
dx x x )
4y"+x°y = (x’ +8)e >y, y(0)=1.
. Pemuth ypaBHeHue: Y+ = .
Yp Y 3% \/;
. Permuts 3anauy Komm: " =18sin’ ycosy, y() = % , y'(1)=3.

Pemnts ypaBHeHus:
rnre "

YUy =x,
V" +5y"+7y"+3y=(16x+20)e",
y"+25y=2cos5x—sinSx+e’",

|
e N S S
AT G e

Pemuth kpaeByio 3amauy: y"+2y'+5y=-3sin2x, p(0)=1, y(%) =0.

. Haiitu coOcTBeHHBIC 3HAaUeHUs A U COOCTBEHHBIC GYHKIMU ) 3aauu:
Y'+Xy=0, p(0)=0, y(b)=yd).

Pemnts ypaBHeHus:
2 .1

16. x“y"+2xy'—6y=xInx,
17. y"—xy'—4y=0.
PemuTe cucteMsl ypaBHEHMI:
18, X’z +5xz+4y =0, 19, z',:y—z, 20. y"=4y—3z+sinx,
V' =z y=z- z'=2y—z—Cosx.
PI'P Ne7 Teopus BeposiTHOCTEH

1.

VY cOopumka umerorcs 10 meraneil, Majio OTIWYAIOMIMXCS 1O BHEIIHeMY Buay. M3 HuX 6
JeTaneit mepBoro copra, a 4 — Broporo. KakoBa BEpOSITHOCTb TOr0, UTO CPEIU B3ATHIX HayAaudy
5 nmerainei 3 okaxKyTcsi mepBoro copra’?

B ypHe 7 4depHBIX IIAapoB U 5 KeAThIX 1apoB. Haiith BEpOSTHOCTH TOrO, 4TO CPEAM Hayaady
W3BJICUCHHBIX 4-X IIaPOB OKAXKETCS 0oJiee 2-X HKENThIX.
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3. BeposATHOCTh OTKa3a Ka)XJ0T0 M3 HE3aBUCHUMO PabOTAIONIMX 3JIEMEHTOB 3JEKTPUYECKOH Ienu
pasua P =0,05. Haiitu BeposTHOCTE G€30TKa3HOM pabOThI JIEKTPUIECKOM LIETIH.

1

|_|

4. Ha naByx cTaHkax oOpa0aThiBalOTCS OJHOTUIHBIC  JIETAIA. BEpOSTHOCTh W3TOTOBJICHUS
CTaHJIApPTHOW AETaldu IJii mepBoro cranka pasHa 0,96, a mis Broporo cranka - 0,92. Jleranu
CKJIAJIBIBAIOTCS B OJIHOM MeECTE, MPUYEM MEPBBIM CTAHOK HM3roTaBIMBacT B 1,5 pa3za MeHblle
Jeraneid, yeM BTOpoil. HalTh BeposITHOCTH TOro, 4Tro B3sSTas HayJaaudyy AeTaldb OKaXKETCs
HECTaHJIapTHOM.

5. BeposTHOCTH TOro, 4TO HayJady B3sATas A€Tajdb U3 MapTUM cTaHjaapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOTO, YTO CPEIM B3ATHIX HAayJady IIECTU JETalell He MEHee ABYX OKaxXyTcCs
HECTaH/IapTHBIMHU.

6. BeposTHOCTH 6€30TKa3HOM paboThl Kaxkaoro u3 700 He3aBUCUMO PabOTAIOIIMX AJIEMEHTOB HE-
KoToporo yctporctBa paBHa 0,85. HailTu BEpOSITHOCTh TOTO, YTO BBIMAYT U3 cTposi oT 80 10
120 anemenToB; poBHO 100 316MEHTOB.

7. YCTpPOWCTBO COCTOMT U3 4-X DJJIEMEHTOB, pa0OTAOIIMX HE3aBUCUMO JPyr OT Jpyra.
BeposiTHOCTh HaZIe)KHOM PabOTHI KaXKA0T0 3JeMEHTa B 01HOM ucnbiTanuu paBHa 0,9. CocTaBuTh
3aKOH pacnpeAesieHUusl JUCKPETHOU CIIy4ailHOM BEIMYHUHBI X - YKMCJIa OTKA3aBIIHMX 3JIEMEHTOB B
OJIHOM OIIBITE.

8. HeszaBucumeble ciyvaiinble BenuurHbl X U Y 3a7aHbl psigaMu pactpeeeHusl.

2 |15 2‘3 1,500 ] 2

X Y

P P

0,1 ‘ 0,3 ‘ 0,2 ‘ ‘ 0,3

0,2 ‘

Haiitu cpenHee KBagpaTHUECKOE OTKIOHEHNE BenuauHbl Z = 2.X 2_3y.

9. VYcTpoHCTBO COCTOUT U3 4-X HE3aBUCUMO PAOOTAIOIIUX OJHOTUITHBIX JIEMEHTOB. BeposTHOCTH
HaJEeXKHOM paboThl Kaxaoro siaemMenta pasHa 0,995. HaiiTu BeposSTHOCTH TOTO, YTO PabOTAIOT
HE MEHEE TPeX JIEMEHTOB.

10. Cnyyaiinas BenuurHa X 3a/aHa INIOTHOCTBIO BEPOATHOCTEMU:

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

Haiitu kosddunment "a'", uHTErpajgbHyI0 (QYHKLUHUIO pacrlpeaeieHus
F(x), M(X), D(X) n BepositHOCTb nioniaianusi X B untepnai (0,2; 0,8).

11. Ha cranke usrortaBnuBaercs netainb. Ee nnuna X - ciiy4aiiHasi BeMYWHA, paclpeeieHHas 1Mo
HOpMaJbHOMY 3aKoHy ¢ mapamerpamu: d =20 cm, 0 =1,1 cm. Hailtu BeposATHOCTH TOTO, UTO
JUTMHA JeTanu 3akirodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkimoHeHWe JUIMHBI A€Talu OT d
MOXKHO TrapaHTHpoBaTh c BepoatrHocThio 0,9; 0,99? B kakux mnpeaenax OyAyT JiexaThb
MPAaKTUYECKHU BCE pa3Mephl AeTanei ?

MarteMaTuuecKasi CTATUCTHKA

JIns kakioro BapuanTa Tpedyercs:
1. TlpencTaBUThH ONBITHBIC NaHHBIE B CTPYNIIMPOBAHHOM BUE, Pa30MB Ha kK PaBHOOTCTOSIINX Ya-
CTUYHBIX HHTEPBAJIOB.
2. Haiiti sMoupuveckyio GyHKIUIO pacipeiesieHHs U TIOCTPOUTH €€ rpaduk.
3. IlocTpouTh MOJUIOH M TUCTOIPAMMY OTHOCHTEIBHBIX YacTOT.
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4. BbIUUCIUTH METOAOM NPOU3BEICHUN YHUCIOBBIE XaAPAKTEPUCTUKU BBIOOPKHU:

BBIOOPOYHYIO

CPE/IHIOI0, BHIOOPOYHYIO M HCIPABICHHYIO IUCIIEPCUH, BBIOOPOYHOE CpelHee KBaapaTHye-
CKO€ OTKJIOHEHHUE, KOA(PPHUIIMEHTH aCHMMETPUHN M IKCIECCA.
5. HaiiTu TOYeYHBIE OIICHKM IapaMEeTPOB HOPMAIBHOTO 3aKOHA PaclpelesieHHs M IUIOTHOCTh
BeposTHOCTEH f(X).
6. HaiiTn WHTEpBaJbHBIC OLCHKH ITapaMETPOB HOPMAIBLHOTO 3aKOHA pacIpeAesICHus, IPHHSB J10-

BEpUTEIBHYIO BepossiTHOCTE ¥ = 0,95 1 0,99.

3aganue

MEXIyTOPOTHBIX MAapLIPYTaxX MPEACTABICHBI B BU/IC BAPUALIMOHHOTO PsiJia B TAOJIUIIE

Pe3ynbpTaThl peructpanuu cpeaHeil SKCITyaTallMOHHONW CKOPOCTH JBHKEHUS aBTOOYCOB Ha

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 35,1 37,5 38,4 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 442 51,0

Kpurepuu ouenkmu:
- OLICHKA «3a4TE€HO» BBICTABIISETCA CTYIEHTY, €CIM OH PETYJSpHO B TEUEHHE Ce-
MeCTpa MPEICTaBIUl PEIICHUS 3a7a4, BBITOJIHWI IOJHOCTBIO BCE 3aJaHUs U UX 3a-
IIUTUII, OTBETUB HA BOIPOCHI IIPENIOAABATENS;
- OLICHKA «HE 3a4TE€HO» BBICTABJIACTCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUCHHE
ceMecTpa IMPEACTaBIUI PEIIEHNs 3a/1a4, BBIIOJHWI 3aJaHus HE MOJHOCTHIO WM BO-
o0111e HE MPeACTaBIsT pabOThl HA MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTHU
B OTBETAX HAa BOIIPOCHI MIPETIOIaBATENS.
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