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1. Ilesiu ocBOEHUA TMCUMILINHBI

K OCHOBHBIM 1I€JISIM OCBOEHMSI JUCUMUIUIMHBI «BpbIciias marematuka» ciaemyer
OTHECTH:

- BOCIIUTAHUE Y CTYJEHTOB OOIIEH MaTEMaTUYECKOM KYJIbTYPbI;

- IpuoOpeTeHne CTyICHTaMU IIUPOKOT0 Kpyra MaTeMaTHYeCKUX 3HAHUN, yMEHUHN U
HABBIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYICHTOB K MHAYKTUBHOMY U JCTYKTHBHOMY MBITTUICHHIO
Hapsily C pa3BUTHEM MAaTeMaTUYECKOW UHTYULINH;

- YMEHHUE CTyJICHTaMH Pa3BUBATh HABBIKA CAMOCTOSITEIHHOTO U3yUeHUS YICOHOU U
HAay4YHOU JINTEPATYPHI, COAEPKAIICH MATEMATUUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOATOTOBKY CTYJIEHTOB K JIEATEITLHOCTH B COOTBETCTBUH C KBATH(PUKAITMOHHON
XapaKTEPUCTUKOMN OakaiaBpa 1o HApaBJICHHUIO, B TOM YUCie (OPMUPOBAHUE YMECHHM
WCITOJIb30BAaTh OCBOCHHBIE MATEMAaTUIECKUE METOBI B TPOPECCUOHAITBHOMN JACATEIHHOCTH.

K oCHOBHBIM 3aayaM OCBOCHMS IUCLUMIUIMHBI «BbICIIas MareMaTHUKa» CleayeT
OTHECTHU:

- OCBOEHUE CTYJICHTaMU OCHOBHBIX MTOHATHH, METOIOB, (POPMUPYIOITUX OOIIYIO
MaTEMaTUYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIICITHOTO PEIICHUS MPUKIIATHBIX
3ajad;

- (hopmupoBaHue y cTyieHTa TpeOyeMoro Habopa KOMIIETEHIIUN, COOTBETCTBYIOIITNX
€ro HaMpaBJICHUIO MOJTOTOBKU U 00ECIIEUNBAIOLINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE TpyAa.

2. Mecto nucuuiuiaabl B ctpykrype OOII 6akanaBpuara
JucuunnuHa «Bpicmas MaTemMaTHKa» OTHOCHUTCS K YHCIY Y4€OHBIX JUCUUTLIINH
omoka 1 (bl) ©OaszoBoii wactu (bl.1) ocHOBHOW 00pa3oBaTeNbHON MPOTPAMMBI
OakanaBpuara.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO TUCHUILINHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOCHHS 00pPa30BaTeIbHOI
NMPOrpaMMblI

B pesynbTrate ocBOEHUSI AUCIHUILUIUHBI Y 00yYarOIIMXcs GOPMUPYIOTCS CIEaYIONne
KOMITETCHIIUU U JIOJDKHBI OBITh JIOCTUTHYTHI CJIEYIONTUE Pe3yIbTaThl 00yUeHHUs KaK dTarl
dbopMUpOBaHUSI COOTBETCTBYIOIUX KOMIETEHIIUMN:

Kon B pesynprare ocBoeHM [lepeuenb mIaHUPyEMBIX PE3YJABTATOB 00YUEHUS
KOMITETEHIIHH 00pa3oBaTeNbHON MPOTrPaMMBbI M0 TUCIUTUINHE
oOyyJaronuiics 1omKeH o0aaaTh
OIIK-1 CrocoOHOCTBIO HCTIONB30BATh 3HATh:
OCHOBHBIE€ 3aKOHOMEPHOCTH, OCHOBOIIOJIAraole TEOPETUYECKUE TIOJI0KEHUS,
JENCTBYIOLIME B IIPOLIECCE MPEyCMOTPEHHBIE MPOTPAMMON JUCIIUILTUHBL,
HU3TrOTOBJICHUS JUIA OCMBICJICHHSI OCHOBHBIX SaKOHOMepHOCTeI\/'I,
MAaIIHHOCTPOUTEBHBIX U3IETHA JIEUCTBYIOILIMX B MPOLIECCE U3TOTOBICHUS
TpeOyemMoro KauecTBa, 3aJJaHHOTO MaITUHOCTPOUTEIBHBIX U3IETUIH
KOJIMYECTBA MPU HAUMEHBIIINUX yMeTb:
3aTpaTax oOLIECTBEHHOIO Tpyia HCIIOJIb30BaTh METObl MAaTeMaTUYECKOTO
aHaM3a JIsl ONMUCaHUS OCHOBHBIX
3aKOHOMEPHOCTEM, TEMCTBYIOINX B IPOLIECCE
W3TOTOBJICHHS] MAITUHOCTPOUTEIIHHBIX H3ACTUI
BJIA/1€Th:
METOJIJAMU MaTeMaTUYECKOT0 aHaIn3a 1




MOJZIEJIMPOBAHUS JJIs aICKBaTHOTO OITUCAHMS
OCHOBHBIX 3aKOHOMEPHOCTEH, NEUCTBYIOIIUX B
IIPOLIECCE U3TOTOBIICHUS MAILIMHOCTPOUTEIBHBIX
U3Jenni

4. CTpyKTypa M coepsKaHue U CHUILTUHbI

OO6miass TpyI0€MKOCTh JUCHHUIUIMHBI cocTaBisgeT 14 3adeTHwIX eauHuil, T.e. 504
akajeMudecknx daca (u3 Hux 448 yacoB — camocTtosATelbHas pabora cryaeHToB). Ha
ayJIUTOPHYIO pabOTy OTBOJIUTCS 56 akageMUUYeCKUX 4acoB (U3 HUX 26 4acOB Ha JICKIIUUA U
30 yacoB Ha MPAKTHYECKUE 3aHATHSA).

Ha mepBom Kypce B mepBOM ceMmecTpe BbIACIAIOTCS 18 akageMHuecKux 4acoB Ha
ayJUTOpPHYI0 pabOTy, BO BTOPOM CEMECTpPE Ha ayJIUTOpHYK paboTy otBoautca 14
aKaJeMUYECKUX JacOB.

Ha BTOpOM Kypce B TpeTheM ceMecTpe BBIACISIOTCA 12 akageMHYecKuX 4acoB Ha
ayJIMTOPHYIO pabOTy M B YETBEPTOM CEMECTPE Ha ayJUTOPHYIO padOTy OTBOJIUTCS TaKKe
12 akageMHYeCKHUX YacoB.

IlepBblii cemecTp: sekiuu — 8 yacoB, npakTudeckue 3ansaTus — 10 gacos, popma
KOHTPOJIS - DK3aMEH.

Bropoii cemecTp: nexkiuuu — 6 4acoB, MPaKTUYECKUE 3aHATHS — 8 vacoB, popma
KOHTPOJIS - DK3aMEH.

Tperuii cemecTp: ynekiuu — 6 4acoB, MpaKTHUYECKUE 3aHATUS — 6 YacoB, (popma
KOHTPOJIST — 3a4eT.

YeTBepThlii ceMecTp: JCKIUN — 6 9acOB, MPAKTHYECKUE 3aHIATHSI — 6 9acoB, popma
KOHTPOJISI — DK3aMEH.

CTpykTypa W cojaep)KaHWe NUCIMIUIMHBI «BpICIas MaremaThka» IO CpPOKaM H
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coaep:xxanue pa3aesnoB JUCHUIINHbBI

IlepBbIiii cemecTp

Beeoenue

[Ipenmer, 3amaun u coaepkaHUE€ AUCHUILIMHBI. (OCHOBHBIE 3Talbl pPa3BUTHUS
nucuumuinHbl. CTPYKTypa Kypca, €ro MECTO M poJib B MOJATOTOBKE CHEIUAINCTA, CBS3b C
JPYTUMH TUCIUIIIMHAMH.

Paszges 1. DineMeHTHI JIMHEHHON aJreOpbl

Tema 1.1. Matpuusl u onpeneauTeny.

[Tonsitue marpuipl. Buaslr marpun. [eiictBust Hagy marpuuamu. Onepauuu Haj
MaTpullaMM M UX cBoMcTBa.  OnpenenuTenu, uX CBOWCTBA U BhIUMCIEHUS. [loHATHA
MUHOpa U ajreOpandeckoro JOMOJHEHUs. PasjiokeHue omnpeaenuTesis Mo dJIeMeHTaM
CTPOKH WJIK cToJiOa. BerunciieHue onpenenurenei pa3inyHOro Mmopsiaka.

Tema 1.2. OOpaTHas maTpuIia.

OOpartHast MaTpUIla ¥ AITOPUTM €€ BBIYHCIICHUS. DJIEMEHTapHbIE MPeoOpa3OBaHMS
marpull. llpuBeneHne waTpuubl K JUATOHAIBHOMY WIM TPAaNCUUEBUIHOMY BHIY.
Martpuunast gopma 3amucu CHUCTEMBl JIMHEWHBIX alNreOpandeckux ypaBHEHHM. Panr
MaTpULIBI.

Tema 1.3. Pemenne cucteMm TUHEHHBIX aNreOpanvyecKux ypaBHEHUH.




Cucrembl JIMHEWHBIX anreOpanvyeckux ypaBHEHHWM, OCHOBHbIE MOHSTHS pEUICHUS,
COBMECTHOCTM M HECOBMECTHOCTM CHUCTEMBI. PelleHrne CUCTeM JMHEWHBIX YpPaBHEHUU
meronoM Kpamepa, meromoMm oOpaTHoil wmatpuibl, MetogoMm [aycca. IlpoBepka
npaBwibHOCTH pemieHnii. Teopema Kponekepa — Kanmemnu. Pemenue npou3BOJIBHBIX
CUCTEM  JIMHEWHBIX YpaBHEHUW MeTofgoMm ['aycca. PelleHne OTHOPOIHBIX CHUCTEM
JIMHEWHBIX YPABHEHUM.

Pa3nen 2. JieMeHThI BEKTOPHOM aaredpbl

Tema 2.1. JluneilHble omnepaunyd HaJ BEKTOpaMH, HUX CBoMcTBa. JIuHelHbIe
KOMOHMHAIIUKA BEKTOPOB. JIMHEiiHas 3aBUCMMOCTh M HE3aBUCHUMOCTH BEKTOpOB. basuc
CUCTEMBI BEKTOPOB. Pa3znoxeHnue BekTopa no 6asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE M CMEIIAHHOE MPOM3BEICHHS BEKTOPOB, HUX
CBOMCTBA. Y CIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneitnsie npoctpanctsa. basuc. [IpeobpazoBanue MaTpullbl JMHEHHOTO
oreparopa mpu mepexojie oT 0aszuca k 6a3ucy. CoOCTBEHHbIC 3HAYEHUSI U COOCTBEHHbBIC
BEKTOPBI MaTPHULIBI.

Pa3nen 3. KoMmmiekcHbIe YMCJIa 1 MHOTOYJICHBI

MHO0XeCTBO KOMIUIEKCHBIX uncesl. @OpMBI 3alMCH KOMIUIEKCHBIX uncel. Onepanun
HaJ, KOMIUIEKCHBIMM uyuciaamu. @Popmyna Myaspa. PasnoxkeHue MHoOrouwieHa Ha
MHOJKUTEJIN OCHOBHAsl TeOpeMa aJireOphl.

Pa3nen 4. KpuBble BTOpOro nopsiika

Onnunc, napabona, runepbojyia, UX CBOMCTBa M ypaBHeHHs. OOliee ypaBHEHHE
KpHUBOM BTOpOTrO mnopsAnka. IlpuBeneHne ypaBHEHHs KpHBOM BTOPOTrO TOpsAKa K
KAaHOHUYECKOMY BUY.

Pa3znesibl 3 U 4 BBIHOCATCH HA CAMOCTOSAITE/IbHOE U3YyYCHUE.

Pa3nen 5. JjieMeHTbHI MATEMATHYECKOT0 AHAJIH3A

Tema 5.1. Uucnoras nocnenoBatenbHOCTh. [Ipenen yncaoBoit mocienoBaTeIbHOCTH
u ero cBorctBa. Oynkmus. [Ipegen ¢pynkuuu. OCHOBHBIE TEOPEMBI O TIpeenax QyHKIIUH.
[lepBblii u BTOpOM 3ameuarenbHble Tmpenenbl. CpaBHeHHE OECKOHEYHO MalbIX U
OECKOHEYHO OOJBIINX BEIUYUH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYMHBI.

Tema 5.2. HenpepsiBHOCTh (DYHKIIMI B TOYKE M Ha MPOMEXKYTKE, TOUYKU pa3pbiBa
byHkuuu, ux kinaccupukanus. AcUMOTOTH rpaduka (QyHKIWMU, WX Kilaccuukanus,
YCIJIOBHSI CYLIECTBOBAHUS, METO/IbI HAXOXKIACHUS.

Tema 5.3. IlpowsBognas ¢yHknuu. ['eomMeTpuyeckmii U MEXaHWYCCKUUA CMBICI
npousBoaHou. IIpaBuna auddepenumpoBanus U GoOpMyIibl BBIYUCIECHUS NPOU3BOIHBIX.
Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTApHBIX (QYHKUUNA. BhlunciaeHne mpon3BOIHBIX
(GyHKUMNA, 3aIaHHBIX Pa3IMYHBIM 00pa3oM.

Tema 5.4. Jluddepenuman. [IpousBonusie u auddepeHmansl BICIIUX TOPSAKOB.
[TpuGnamKeHHbIE BEIYUCIICHUS C TTOMOIILI0 TU(depeHIInaIOB.

Tema 5.5. PackpbiTue HeomnpeaeneHHocTel pazinuunoro tuna. [Ipasuiio Jlonurans.
®opmyna Teiinopa. Pa3nokeHuss OCHOBHBIX dJEMEHTapHBIX GYHKIUNA 10 (opmyle
Makxkmnopena. [IpubmmkeHHbIE BEIYUCIECHUS ¢ TOMOIIBIO opMyibl Teitnopa.

Tema 5.6. OcHoBHbIE Teopembl A depeHITNaTLHOTO UCYUCTCHHsSI. MOHOTOHHOCTh
byHkumn, skcTpeMymbl HeoOxoaumble W JOCTaTOYHbBIE YCIOBHS MOHOTOHHOCTH,
JOKaJIbHOTO 3KcTpemyma. HccnenoBanue BbimykiiocTH rpaduka (yHkuuud. Touku
neperuda rpaduka GyHKIINH.



Tema 5.7. OOmas cxema ucclieoBaHUS (PYHKIIMM U TIOCTPOCHHS ee rpaduka.
CpoiicTBa (pyHKIMIA, HETIPEPHIBHBIX Ha OTpe3ke. Hambosbiiee n HauMeHbIIee 3HAYCHUS
(GYHKITMH Ha OTpPE3KeE.

Bropoii cemectp

Paznen 6. JludpdepennuanbHoe wucHUcCIeHHe (YHKIUIA  HECKOJIBbKHX
nepeMeHHbIX

Tema 6.1. DyHKIMA HECKOJNBKMX NEpeMeHHbIX. lIpenen u HEnpepbIBHOCTD.
OcHOBHBIE CBOWMCTBa HempephIBHBIX (yHKIUNA. YacTHeie mnpousBoAHbie. [lomHbIM
muddepennnan. [Ipon3BoaHbIE CIOXKHON (YHKIIMH HECKOJBKUX TMEepeMEHHBIX. YacTHbie
npou3BoaHbIe U nuddepenuansl Beicux nopsaakos. Teopema LlBapia.

Tema 6.2. IIpousBogHas no HampasieHuto. ['panuent. KacarenbHas K KpUBOM.
KacarenbHasg mI0CKOCTh M HOpMallb K MoBepxHocTH. Popmyna Teinnopa. DkcTtpemym
(YHKIIMM HECKOJIBKUX NepeMeHHbIX. HeoOXouMble U JOCTaTOYHBIE YCIOBUS IKCTPEMYyMa.

Paznen 7. UnTErpasibHOE HCUMCICHHE

Tema 7.1. IlepBooGpa3nas. HeompeneneHnnblii uHTErpain u ero cpoiicrea. Tabnuna
UHTETPAJIOB OT OCHOBHBIX JJIEMEHTapHbIX (QYHKOUI. MeToq HenmocpeacTBEHHOIO
UHTEIPUPOBAHUS.

Meron HHTETpUPOBaHUs € MOMOIIBIO 3aMEHBI IEPEMEHHOM, ITOABEACHUEM T10]] 3HAK
muddepenunana. MeTo HHTErPUPOBAHUS IO YACTSIM.

WNHTerpupoBaHre palMOHAIBHBIX ApOo0OEii HHTErPUPOBAHME HEKOTOPBIX BHUIOB
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKHUX (YHKLIHUM.

Tema 7.2. 3amaun, NOpUBOIAINIME K TOHATHIO OIPEACICHHOTO HWHTETpaa.
OnpeneneHHbId  UHTETpajl, €ro CBOMCTBA. YCIOBUA MHTErpupyeMoctu. MuHTerpan c
NEPEMEHHBIM TpeaenoM uHTerpupoBanusa. Popmyna Herorona — JlelOnuua. 3amena
IIEPEMEHHON B ONPEICICHHOM HHTETPAJIE.

[IpunoxeHus OnpeneseHHOro MHTErpajga B F€OMETPUM M MEXaHHUKE (BBIYMCIICHUE
TUIOMACH TIOCKUX GUTYp, JJIUHBI KPUBOH, 00BHEMOB.

Tema 7.3. HecoOCTBeHHBIC MHTETPAJIBI TIEPBOTO M BTOPOTO poja (1o OECKOHEUHOMY
IPOMEXYTKY, OT HEOIPaHUYEHHBIX (PYHKLINN HA KOHEYHOM MTPOMEXKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, NPUBOIANIUME K TOHITHSAM KpPaTHBIX MHTErpajoB. /[BoWHOIN u
TPOMHOW HHTETPAJIbl, UX CBOWCTBA. BBIUKMCIEHHME IBOWHBIX HMHTErPAJIOB MHOBTOPHBIM
UHTErPUPOBAHUEM.

Pasznen 8. YnciioBbie M PyHKIMOHAJIBHBbIC PAABI

Tema 8.1. Yncnosbie psaapl. CXoguMocTh U cymma psiina. Heobxoammoe ycioBue
cxonumocTH. [erictBus ¢ psgamu. CBONCTBA YUCIOBBIX PSAAOB. 3HAKOMOJIOKUTEIbHBIC
psansl. 'apMonnueckuit psaa. IlprusHaku cpaBHEHUS.

Meroabl  UCCENOBaHUS  CXOAUMOCTH  TOJIOKHUTENbHBIX  PANOB:  MPU3HAKU
JHNanamb6epa, Ko, narerpanbubiii npusHak Komu.

Tema 8.2. 3nakouepenyrommecs psapl. [lpusznak JleitOauma. AOcomtoTHas u
YCIJIOBHAsI CXOJUMOCTh 3HAKOTIEPeMEHHBIX psafoB. O000eHHbie npusHaku Jamambepa u
Komm.

Tema 8.3. CreneHnble psasl U X cBOMCTBA. Teopema Abens. MuTtepBan u paauyc
cxoaumoctu. JuddepenprpoBanie U MHTETPUPOBAHUE CTETIEHHBIX PSIOB.

Tema 8.4. Panwr Teitnopa u Makiiopena. Y cnoBue paziokuMOCTH (QYHKIIHH B PSiJT
Telinopa. Paznoxenue HekoTOpbIXx QyHKUMM B psia Teitnopa. I[IpuMeHeHHe CTENEHHBIX
PSAIOB B IPUOJIMKEHHBIX BEIYMCIICHUSIX.



Tperuii cemectp

Pa3nen 9. O6bikHOBeHHBbIE M (] DepeHIIHATBLHbIE YPABHEHUS

Tema 9.1. ludbdepeHnmansubie ypaBHEHHUS MEPBOro nopsiaka. Beenenue. 3amauu,
npuBoasiue K quddepeHnanbHbIM ypaBHEHUAM MEpBOT0 nopsiaka. OCHOBHBIE MOHSATUS
0OBIKHOBEHHBIX AU depeHIInanbHbIX YpaBHEHUN nepBoro nopsaka. IlocranoBka 3agauu
Komm. Teopema cymiecTBoBaHMS M €AMHCTBEHHOCTH perieHus. OOmee M YacTHOE
pelieHus, OOIMN U YaCTHBIM MHTETpaibl. ['eoMeTpuueckuil CMBICT OOIIETO HHTETpaa.

VYpaBHEeHUsI ¢ pa3AeAIONIMMUCS TIEPEMEHHBIMU, OJTHOPOAHbIE TuddepeHInaibHbIe
ypaBHEHUS, YPaBHEHHMS B IOJHBIX AU(depeHnnanax.

JIunelHbIE 1.y. IEPBOTrO MOPSAKA W ypaBHEHHs bepHyiu. Pemienue ImMHEMHBIX
YPaBHEHHUM METOJOM BapHalMHd IMPOU3BOJBHOM IMOCTOSHHOM, METOJIOM MPOU3BEACHUN
bepnymnm.

Tema 9.2. Tudbdepenuunanpupie ypaBHEHUS BbICHINX MOpsiaAkoB. Dopmbl 3amucu
nuddepeHInaIbHOro YpaBHeHHs n-ro nopsiaka. O0miee u yactHoe peuienus. [locraHoBka
3amaun Komm, kpaeBoil 3agaun. IHTerpupoBaHre METO0M ITIOHMKEHUS MTOPSIIKA.

Tema 9.3. Jluneitnpie onHOpoaHBbIE auQdepeHInaIbHbIE YypaBHEHUS N — TO
nopsaka. OOmue CBOICTBa peHIEHUH JUHEHHBIX OJHOPOJIHBIX AU(epeHInaTIbHbIX
ypaBHeHU# N — ro nopska. [lonsartue dhyHaaMEeHTaANBHOW CUCTEMBI PEIICHUN JIMHEHHOTO
OJTHOPOJHOTO IU(PEepeHIHATIBHOIO YpaBHEHUS N — TO MOpSAKa, €€ MOCTPOCHHE MJIs
YpaBHEHUH C MOCTOSIHHBIMH KO3(puuueHTamu. XapakTepuUCTHUECKOE ypaBHeHHE. Bun
YACTHBIX PEIICHUNA JUHEHHOr0 OJHOPOAHOrO IU(PPEepeHINATIBHOIO YpPaBHEHHUS N — IO
NopsJIKa B 3aBUCUMOCTH OT BUa KOPHEW XapaKTEPUCTHUECKOTO YPaBHEHHUS.

JIuneitnple HeogHOpPOAHBIE TU(D(PEpeHINaNbHbIE YPAaBHEHHS N — IO MOpPsSAKa C
NOCTOSSHHBIMU KO3 duimentamu. TeopeMa 0 CTpyKType OOMIEro pemeHus TaKhX
ypaBHeHu#. Merton momgbopa 4acTHOro  pemeHuss (METOA  HEONPEAETICHHbBIX
KO3 GUIIUMEHTOB) AJI Pa3IMUHBIX CHEIMATBHBIX BUAOB IIPaBOW YacTH.

JIuneliHble HEOAHOPOJHBbIE AU(GEpeHLnaNbHbIE YpPaBHEHUS BTOPOTO MOpSIKa.
Meroa Bapranuy NpOU3BOIbHBIX TOCTOSHHBIX.

Tema 9.4. KpaeBnie 3a1aun. 3a1auu Ha COOCTBEHHbBIE 3HAYCHUS.

Tema 9.5. Pemenne muddepeHIMaNbHBIX YpaBHEHUH C  TEPEMEHHBIMU
kodpunmentamu JuddepenunanpHoe ypaBHeHue OIiepa. IIpuMeHeHHE CTEIEHHBIX
PAIOB K MHTErPUPOBAHUIO (D PEepeHIINATIbHBIX YPABHEHUH.

Tema 9.6. CucreMbl 0OBIKHOBEHHBIX AU(depeHInaIbHbIX ypaBHeHUH. OCHOBHEIE
noHsATUs. HopMmanbHble CUCTEMBI  JIMHEWHBIX  OJHOPOAHBIX M HEOJHOPOIHBIX
muddepeHranbHbIX ypaBHEHUW. PenieHune JMHEWHBIX OJHOPOIHBIX W HEOAHOPOIHBIX
CUCTEM  OOBIKHOBEHHBIX  AU((depeHIUaTIbHbIX  YpaBHEHUH €  MOCTOSHHBIMU
koadpurmeHTamu.

YerBepThlil cemecTp

Pa3znen 10. Teopusi BeposiTHOCTEH

Tema 10.1. Bsegenue. Onementsl kKoMmOunHartopuku. [IpaBuia CcyMMmbl #
npousBeneHuss KoMOnHaTopuku. CoequHeHUSs (pa3MEIICHHs, IEPECTAHOBKH, COUCTAHMS).

[Ipeamer Teopuu BeposiTHOCTEW. Buasl ciydaitapix coObiTuii. Kiaccuyeckoe,
CTATUCTUYECKOE M TEOMETPUUECKOE OTIPEICTICHUSI BEPOSITHOCTH TOSBIICHUS COOBITHSI.

Tema 10.2. Anrebpa coObiTuil. TeopeMbl CIOXEHHS BEpOSTHOCTEH IS
HECOBMECTHBIX M COBMECTHBIX COOBITUH, TEOpPEMbl YMHOXEHHUS BEPOSITHOCTEH s



3aBUCHMBIX M HE3aBUCHUMBIX COOBITHI. DOpMysbl TOJHOW BeposTHOCTH, beiteca u
bepuynnu. JIokanbHas u uHTErpaibHas TeopemMsl Jlaraca.

Tema 10.3. Ciyuaitable BenuuuHbl. [loHsATHE 3aKOHA paclpeaesieHus JUCKPETHOM
CIy4allHOM BeNWYMHBI U CHOCOOBI ero omucanus. OCHOBHBIE 3aKOHBI pacIHpe/iesiCHUs
JTUCKPETHOM  ClIydyalHOW  BEJIMYMHBI  (TUIIEPreoMeTpUYECKHi,  OMHOMHUAJLHBIN,
pacnpenenenue [lyaccona).

Tema 10.4. YucnoBble XapaKTEPUCTHUKU JUCKPETHBIX CIy4YallHBIX BEJIWYHH.
MaremaTnyeckoe OXKHIAHME W AUCIEPCUs CIIy4aWHBIX BEJIWYUH, MX BEPOSATHOCTHBIN
CMBICJI M CBOMCTBA.

Tema 10.5. HemnpepoiBHbie ciydaiiHble BeaMYuHBI. HHTerpampHas QyHKIHS
pacnpeznenenusi. [lmoTHOCTh BeposiTHOCTEH. CBSI3b MEXAY HHTETPaNbHOW (yHKIMEH
pacrpeneneHus U IIIOTHOCTBIO BEPOSITHOCTEN. MaTeMaTnueckoe 0KUAAHUE U AUCIIEPCUs
HENPEPHIBHON CITyYallHOW BEJIUYUHBL.

OcCHOBHBIE  3aKOHBl PAaCHpEAENICHUS HENPEPBIBHBIX  CIIyYalHbIX  BEJIUYHH.
PaBHOMEpHBIM, TIOKa3aTenbHbIM  3aKOHbL. HOpMasbHBIM  3aKOH  pacIpeleCHHUS.
BeposTHOCT, mnoOmazgaHuss HOPMaJIbHO PACHPENCICHHOW CIy4alHOW BEJIMYMHBI Ha
IIPOM3BOJIbHBIA KOHEUYHBIM HMHTEpBajl, HAa HHTEPBAJI, CUMMETPUYHBIA OTHOCUTEIIBHO
cpeanero 3HayeHus. [IpaBuio tpex curm.

Tema 10.6. [Ipeaenbubie TeopeMbl Teopuu BeposiTHocTel. HepaBencTBo YeOrbIiena.
Teopema YeOnimena. Teopema bepuymu. LlenTpansHas npeneabHas Teopema.

Pa3znen 11. MaTemaTnueckasi CTAaTUCTHKA

Tema 11.1. OcHoBHBIE 337]a4U MATEMATUUYECKON CTAaTUCTUKU. BBIOOPOUHBIM METOI.
['enepanpHasi COBOKYHNHOCTb M BbIOOpKa. Tumbl  BbBIOOpOK.  CTaTUCTHUYECKOE
pacnpenenenue BbIOOpkU. [locTpoeHne HSMOMpHUYECKOW (PYHKUIMU —paclpeaesieHUs
BBIOOPKH, MTOJIUTOHA ¥ TUCTOTPAMMBbI OTHOCUTENIBHBIX YaCTOT.

Tema 11.2. ToueuHble OIICHKM MapamMeTpOB pacmpeneneHus. TpeboBaHus K
OIICHKaM: HECMEIIEHHOCTh, COCTOSATEIHHOCTh, A((PeKTUBHOCTL. BhIOOpOUHas cpemHss.
BriGopounass wu  wucmpaBieHHas  JAWCHepcUd.  YTPOIICHHBIE METOAbl  pacuera
CTATUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

NuTepBasibHble  OLEHKU. JOBEpUTENBHBIM HMHTEPBAIT JUIA MAaTEMaTUYECKOIO
OXXUJAHHS TPU U3BECTHOM CPEOHEM KBaJIpaTUUYECKOM OTKIOHEHUHU. PacnpeneneHue
CreronenTa. JloBepuTenbHBIM HHTEPBAJ JIJIi BHIOOPOYHOW CpeHEH IMPU HEU3BECTHOM
CpeIHEM KBaJIpaTH4YeCKOM OTKJIOHEHUH. Cityyail Manol BIOOPKH

Tema 11.3. DaeMeHTBl KOPPENSAIMOHHOTO H  PErpecCCHMOHHOTO  aHAIM3A.
OnpeneneHue MapameTpoB JIMHEMHOW CPEIHEKBAIPATUUYECKOW PETrPEecCUr  METOJIOM
HAaNMMEHBIIUX KBaJIPaTOB.

5. O0pa3oBaTejibHbIE TEXHOJIOTHH, TPUMEHsIeMbIe ITPH OCBOECHUH JUCIUATIIIMHBI

Meronrka TpenojaBaHusl JAUCIHMIUIMHBI «BBICIIas MaTeMaTHKa» W peanu3arus
KOMITETEHTHOCTHOTO TTO/IX0/1a B M3JI0KEHUU W BOCTIPUSITHN MaTepHaia mpeycCMaTpUBAIOT
WCITIOJIb30BAHUE CIEAYIOMNUX aKTUBHBIX U HHTEPAKTUBHBIX (OPM MPOBEIACHUS TPYIIOBHIX,
WHUBUYAIbHBIX, ayJAUTOPHBIX 3aHITHH B COYETAaHUM C BHEAYJUTOPHOW pabOTOM ¢
1eIbI0 (HOPMUPOBAHMS M PA3BUTHUS TPO(PECCHOHATLHBIX HaBBIKOB 00YYaIOIIUXCSI:

— 3alUTa ¥ MHAUBUAYATbHOE 00CYK/IEHNE BBITIONHIEMBIX 3TAllOB PACYETHO-
rpaguvecKkux pador;

— TIPHUBJICUYCHHUE JTYUIINX CTYJICHTOB K KOHCYJIbTUPOBAHHUIO OTCTAOIIIHX.



— MOJITOTOBKA, MPEJCTaBICHUE U 00CYKJIeHNE TPE3EHTALMNA HA CEMUHAPCKUX
3aHATHSX;

— OpraHu3alys U MPoBeJACHUE TEKYIEro KOHTPOJISI 3HAHUM CTYJIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— IPOBEJICHUE UHTEPAKTUBHBIX 3aHATUMN O MPOLEAYPE MOATOTOBKU K MHTEPHET-
TECTHPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCTIOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYIIIETO KOHTPOJISI B hopMe
ayJIUTOPHOTO U BHEAYIUTOPHOI'O UHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE M0 MaTEMATUKE C YUYETOM
pe3yJIbTAaTOB BBHITTOJIHEHUSI CAMOCTOSITENILHBIX PadoT.

[Ipy npoBeneHuu 3aHATUM TO AUCHUILIMHE mnpumensercs cucrema CIHO -
Ims.mospolytech.ru. Ha mmardpopme C/IO mo mucummumHe MOTYT OBITH pa3MEIICHBI
y4eOHbIE, METOJUYECKUE U UHBIE MaTEPHUAIIbI, CIIOCOOCTBYIOIINE OCBOCHUIO JUCUUIUIMHBI
CTYJICHTOM.

[Tposenenue 3anstuii B 2020/2021 yu. roay npeaycMaTpuBaeTCs TakKKe Ha OCHOBE
pazpabotaHHbIX Kadenpoit «Maremartuka» 53JIEKTPOHHBIX 0Opa30BaTENIbHBIX PECYPCOB
(OOP) mo Bcem pazzgenaMm MOpOrpaMMbl: IO JUHEHHOM W BEKTOpPHOUM anrebpe, 1o
MaTEMaTUYECKOMY aHaJU3y, M0 (QYHKIHMSIM HECKOJIbKUX MEPEMEHHBIX, TT0 OOBIKHOBEHHBIM
muddepeHnanbHbIM - ypaBHEHUSIM, 110 TEOPUU BEPOSTHOCTEH W MaTeMaTHYeCKOU
CTaTUCTHKE.

[Ipu mpoBeneHUM 3aHATUM TaKKe MOTYT OBITh peajM30BaHbl Takue (OPMBI Kak
BeOuHapel (Ha t1uarpopme ZOOM, Webinar, Webex), oHiailH TecTUpOBaHHUE,
IIPOMEKYTOUYHAs aTTeCTAlUs C IPUMEHEHUEM AJIEKTPOHHBIX CPEJCTB.

6. OnleHOYHBIE CPeICTBA /JIsl TEKYIEr0 KOHTPOJIA YCIIeBaeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M0 UTOTaM OCBOEHUS TUCUMUIIIMHBI U Yy4e0HO-
MeTOoAuYecKoe o0ecrnedyeHue CaMOCTOATEIbHOI padoThl CTYACHTOB

B nporecce 00ydeHuss Ha MEPBOM U BTOPOM KypcaxX HCHOJB3YIOTCS CIIEIYIONTUE
OIICHOYHBIE (POPMBI  CaMOCTOSITEIBHOW PpaOOThl CTYJEHTOB, OIIEHOYHBIE CPEJCTBA
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTE€CTALIMIA:

B nepBom cemectpe

- IB€ pacueTHO-Tpaduueckue paboThl.

PacuerHo-rpaguueckass padora Nel mo JIMHEHHOM M BEKTOPHOH aJredpe.
Kpatkoe conepxanue 1 3Tanbl pacueTHO-Tpaduyeckoi paboThI:

[Tepseb1it aTam.

Pemienne cucteM MHEHHBIX alreOpanvyecKux ypaBHEeHHM Metojmamu [aycca,
Kpamepa u oOpaTHOW MaTpuIbI.

Bropoii srar.

Bekropsl, neiictBus Haj Bekropamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEIAEHUS BEKTOPOB.

PacueTrHo-rpaduueckas padora Ne2 mo MareMaTu4eCKOMY aHAJIHU3Y.

Kpatkoe copepxanue u 3Tansl pacdyeTHO-Tpaduieckoi padoThI:

[Ipenen yncnoBo# MoCIeI0BATENHHOCTH, TIpeIe QYyHKIIUH.

HccnenoBanne pyHKIMUA HA HENPEPHIBHOCTD.

Boluucnenue npou3BOIHBIX (PYHKIIUH.

UccnenoBanue pyHKIUU, TOCTPOEHUE TPadUKOB.



Bo BTOpOM cemecTpe

- TpU pacueTHO-rpaduyecKue padoThI.

PacueTrHo-rpaduueckasi padora Ne 3 mo pyHKIMAM HECKOJbKHUX NePeMEeHHbIX.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

QOyHKIIMM HECKOJBKHX IEpeMEHHbIX. YacTHble mpou3BoAHbIE. [Ipon3BOAHBIE OT
cnoxHbIX (QyHKIUA. [Ipon3BogHAs 1O HAMpPaBICHUIO U TPATUCHT. DKCTPEMYM (PYHKIUH
JBYX ITEPEMEHHBIX.

PacuerHo-rpadguyeckasi padora Ne 4 10 HHTErPaJIbHOMY HCYUCJICHHIO.

Kpatkoe copepxanue u 3Tansl pacueTHO-TpaduuecKor paboThI:

IlepBsIii oTaI:

Mertonbl uHTErprpoBaHusl. BerurciieHne HeonpeIeIeHHbIX HHTErPaJoB.

Bropo# sram:

[Ipunoxenuss  ompelneneHHbIX  UHTerpaioB.  MccienoBaHue — CXOOUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

PacueTrHo-rpaguueckas padora Ne 5 no psigam.

Kpatkoe copepxanue u 3Tansl pacdeTHO-Tpaduideckoi paboThI:

[TepBb1it oTam:

HccenenoBaHue CXOAMMOCTH YUCIIOBBIX PSJIOB.

Bropo# sram:

HccnenoBanue cXOOMMOCTH CTETIEHHBIX psiioB. Pasnoxenue GyHKIM B CTETIEHHbBIE
PAIBL.

B Tperbem cemecrtpe

- 0JTHa pacyeTHO-Tpaduueckas padoTa.

PacuetrHo-rpaduueckas padora Ne 6 no 1upgepeHHAIBLHBIM YPABHEHUSIM.
KpaTkoe copepxanue pacueTHO-rpapuueckoil paboThI:

Mertonp! pemienuii qudpepeHnnanbHbIX YpaBHEHUH Pa3IMYHOIO THUIIA.

B yerBepTOM cemecTpe

- IB€ pacueTHO-Tpaduueckue padoThl.

PacueTHo-rpadguyeckasi pa6ora Ne 7 1o Teopru BeposITHOCTEIA.

Kpatkoe conepskanue pacueTHO-rpaduuecKkoil pabOThI:

OnpeneneHue BEPOSITHOCTEH CIydalHBIX COOBITHH, 3aKOHOB paclpeeseHuUsI
JUCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbIX BEJIUYMH U UX YHUCIIOBBIX XapaKTEPUCTHUK.

PacuetrHo-rpaguueckasi padora Ne 8 mo MareMaTu4ecKoil CTATUCTHKE.

Kpatkoe conepkanue pacueTHO-rpaduueckoil paboThI:

IToctpoenue sMmmupuueckoil (YHKIIMU pacrpefeieHus BBIOOPKH, IMOJUTOHA U
TUCTOTPAMMbl OTHOCUTEIBHBIX YacTOT.

Pacuer cTaTuCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

OLeHOYHBIE CPENCTBA TEKYLIET0 KOHTPOJISI YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BONIPOCHI U 3amaHusi B (opmMe OJAHKOBOTO TECTHPOBAHUS I KOHTPOJS OCBOEHUS
00yJaronuMMuCs pa3aesioB TUCIUTIIUHEL, ipuem PI'P.

OO6pa3ipl TeCTOBBIX 3a/1aHui, 3ananuii PI'P, KOHTpOJIBHBIX BOIIPOCOB U 3aIaHUM IS
MPOBENCHUS] TEKYIIEro KOHTPOJS, OSK3aMEHAIIMOHHBIX OWJIETOB TPHUBEACHBI B
[Ipunoxenuu 2.



6.1. ®oHJ OLIEHOYHBIX CPEICTB VISl IPOBeeHNs POMEKYTOYHOM aTTeCcTAlNH
oOyuarouuxcs o AucHUIInHe «Bbicmiasi MaTeMaTHKa
[lepeyeHb KOMIETEHIMH C yKa3aHUEM OHTanoB MX (OpMUpOBaHUS B MpolEcce
OCBOEHHS 00pa30BaTEIbLHON MPOTPAMMBI.
B pe3ynbTaTe 0CBOCHHUSI TUCHUIITUHBI POPMUPYIOTCS CIIEYIONINE KOMIIETCHIINH

Kon B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl 00yUAIOIIMIACS JOIDKEH 00J1a/1aTh
KOMITCTEHITHH
OIIK-1 CrocoOHOCTh HCMOJIB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JEHCTBYIOIIHME B IPOIECCE

H3TOTOBJICHUA MAalIMHOCTPOUTCIbHBIX I/IS,Z[CJ'II/Iﬁ Tpe6yeMoro KadyeCTBa,
KOJIMYCCTBA TP HAMMCHBIIUX 3aTpaTax O6H_[€CTBCHHOFO Tpyda

3aJaHHOT'O

B Imponecce OCBOCHUA O6pa3OBaT€JILHOﬁ IMporpaMmsbl 1aHHBIC KOMIICTCHIINN, B TOM

quCJIC HUX OTACIBbHBIC KOMIIOHCHTEI,

GbopMHUpYIOTCS TOATAaHO B XOJ€ OCBOCHUS

00yJarouMMuUCs TUCHUIUIMH (MOJyJiel), TPaKTUK B COOTBETCTBHU C y4E€OHBIM TUIAHOM U
KaJICHIapHbIM Ipa)KOM yuyeOHOro mpolecca.
Onucanue mokaszaTenel M KpUTEpPUEB OLEHUBAHUA KOMIETEHUUH, (HOPMUPYEMBIX
II0 UTOTaM OCBOCHUS JUCLUHUIUIMHBI, OITMCAHUE IIKAJI OLICHUBAHUS
[loka3zaTenem OlEHMBAaHUS KOMIIETEHIIMA Ha pa3IMYHBIX 3Tanax ux (opMUpOBaHUS
ABJISIETCSL  IOCTMKEHUE OOYyYaloIIMMUCS IUIAHUPYEMBIX pE3yJbTaToB OOYy4YEeHHUs IO

UCHUILINHE.

OIIK-1 CniocodHOCTH HCHOJIb30BATH OCHOBHBIE 3aKOHOMEPHOCTH, I[eﬁcTBleIIIHe B IIpouecce U3roToBJeHUs MAIIMHOCTPOUTE/IbHBIX

n311e.1mﬁ TpeﬁyeMoro KaveCTBa, 3aJaHHOI'0 KOJIMYECTBA IPU HAUMEHLIIINX 3aTpaTax 0011I1eCTBEHHOT O Tpyaa

Kputepuu onennBanus

Iloka3aTean
2 3 4 5

3HATh: Ob6yuarommuiics Ob6yuarommuiics OoOyuaromuiics 1eMoH- | OOydJarornuiics
OCHOBOIIOJIArAOIIIIEe JEMOHCTPUPYET MOJHOE JIEMOHCTPUPYET CTPHUPYET JOCTATOUHO JIEMOHCTPUPYET MOJHOE
TEOPETUYECKUE OTCYTCTBHE HJIH HETIOJIHOE COOTBETCTBHE | IIyOOKHE 3HAHUS COOTBETCTBUE 3HAHUI
MOJIOKEHUS, HEJOCTATOYHOE 3HAHUI IporpaMMe: KOHTPOJIUPYEMBIX nporpamme
[pELyCMOTPEHHBIE COOTBETCTBUE 3HAHMIA JOIYCKAIOTCS OIIHOKH, pasiesnoB QUCIMILUIUHGL, | MMCIUIUIMHBL, JOTUYHO
MPOTPaMMO# JUCIHILTHHBL, | KOHTPOJIHPYEMBIX MIPOSIBIISIETCS OTBeYaeT Ha BCe 1 apryMEHTHPOBAHHO
JUTSL OCMBICTICHUSI pa3enoB MATEMATHKK: HE | HEJOCTATOYHOE, BOIIPOCHL, B TOM YHCIIE OTBEYaeT Ha BCe

OCHOBHBIX croco0eH MOBEPXHOCTHOE 3HAHUE | JIOMOJHUTENBHBIE. B TO | BONPOCHI, B TOM YHCIIE
3aKOHOMEPHOCTEIA, apryMEHTHPOBAHHO U TEOPHH, CyTH METOJIOB. € BPEMs TIPU OTBETE JIOTIOJIHUTEILHBIE,
JCHCTBYIOIINX B IPOLIECCE | MOCIEA0BATENILHO Jlitst mostyaeHust JOIyCKaeT MOKa3bIBAET BBICOKHUIA
W3rOTOBJIEHUS H3JIaraTh MaTepuall, MPaBUJIBHOTO OTBETA HECYIIECTBEHHBIE YPOBEHb TEOPETHYECKON
MalInHOCTPOUTEIBHBIX HENPaBHJIBHO OTBEYAET HA | TPEOYIOTCS MOTPEIIHOCTH WK JA€T | TOATOTOBKH
W31 JOTIOJTHUTEBHBIE YTOYHSIOIIUE BOIPOCHL. | HEIOCTATOYHO IOJIHbIE

BOIPOCHI WK OTBETHI

3aTPYIHAETCS C OTBETOM
YMeTh: Ob6yuaromuiics Ob6yuaromuiics OOyuaromnuiics OOyuaromnuiics
HCIIONB30BATH METOIBI MOKa3bIBaeT JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET YMEHHE
MareMaTHYeCcKOro aHalu3a | HEJOCTATOYHOE YMEHHE HETOJIHOE COOTBETCTBHE | YaCTHYHOE MPUMEHSTE TEOPHIO K
JUISL OTIMCAHMS OCHOBHBIX NPUMEHSTH TEOPHIO K CIIEYIOIINX YMEHHIA: COOTBETCTBHE PEIICHHIO
3aKOHOMEPHOCTEIA, PEIIEHUIO TIPEIATAeMbIX | PEIIEHHE 33/1a4, YMEHUE | CIEAYIONIUX YMEHHIA: npeJyiaraeMeIX 3aj1ad,
JEHCTBYIOIINX B MPOIECCe | 3aj1ad, JAOIMYCKaeT rpyOble | MOJIb30BATHCS PUMEHSTH NPABUJILHO M TIOJIHO
HU3IrOTOBJICHUS OLLIPI6KPI Ipu pEUICHUU Pa3JIMYHBIMU TECOPETHUCCKUE METOAbI CTPOUTH PECIICHUSA
MaIIuHOCTPOUTEIbHBIX 3a1a4 UJin BOOGU_IC MaTeMaTU4YCCKUMH K pCHICHUIO 3a1a4. MaTEMaTUYCCKUX 3a1ad4.

17631 (P 1%078

peleHus 3anaq
OTCYTCTBYIOT,
HETIPaBIJIBHO OTBEYAET Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCEI, CBSI3aHHBIE C
N3y9aBIIUMHUCS B Kypce
MaTeMaTH4eCKUMU
METOJIaMU ¥ MOJIENIIMU
WU 3aTPYAHSETCS C

Meroaamu. B pemienun
3a/1a4 MOTYT
coJiepKaThCS TPyObIe
OIINOKH, TIPOSBISICTCS
HEJ0CTaTOYHOE YMEHUE
TIPUMEHSATH TEOPHIO K
pelIeHuto
MpeasiaraeMbIX 3ajad.

‘YMeHust OCBOEHBI, HO
JIOITy CKAIOTCS
HE3HAYMTEIILHEIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS TIPU
pelIeHny 3a1a4, He
BJIMSIOIIAE HA OOIMii
XOJI pELICHUSI.

CB006O/IHO OTIepUpyeT
MPHOOPETEHHBIMU
YMEHUSMH, IPAMEHSIET
WX B CHTYaIlUsIX
TOBBIIICHHOM
CJIO3KHOCTH.




OTBCTOM

BJIa/IeTh:
METOJaMH
MaTeMaTH4YECKOT0 aHalIu3a
U MOJETUPOBAHUS AT
aJIeKBaTHOT'O OIMCaHUs
OCHOBHBIX
3aKOHOMEpHOCTEN,
JIEMCTBYIOUIMX B IpoLEecce

OO0yuarommuiics He
BIIQJICET WIH B
COBEPLICHHO
HEJOCTATOYHOI! CTEIeHH
BJIajieeT HaBBIKaMU
TIPUMEHEHHS
TEOPETHYECKOTO armnapara
U Pa3IUYHBIX MAaTEMaTH-

OO0yuaromuiics BrnageeT
MaTeMaTH4eCKUMHU
METO/IaMH B HETIOJIHOM
o0BeMe, IOy CKAITCS
3HAYHUTENBHBIC OLINOKH,
MPOSIBIISICTCS
HEZ0CTaTOYHOCTD
BIIAJICHUS

OOyuaromuiics
YaCTHYHO BIIAACET
Ppa3IMIHBEIMI
MaTeMaTHIECKIMHI
METOJaMH, HaBBIKA
OCBOCHEI, HO
JIOTTyCKAIOTCS
HE3HAYUTENbHbIC

OOyuaromuiics B
MOJIHOM 00BbEME BIIafeeT
Pa3IMIHBIMHU
MaTeMaTHIECKUMHU
METOJIaMH, CBOOOIHO
MPUMEHSIET MOJTyYCHHBIC
HaBBIKH B CHUTYaIHsX
TIOBBIIICHHOM

MaTeMaTHYeCKOM CIIOKHOCTH.
TEXHUKOH, UCIIBITHIBACT
3HAYNTEIIHHBIE
3aTpyJHEHUS IIPU
MPUMEHEHUH HAaBHIKOB B

HOBBIX CUTYallUsdX.

HU3TOTOBJICHUS
MAaIIMHOCTPOUTEIbHBIX
HM3JIeTTHIA

OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU
AHATUTHYECKUX
OTIepaITisIX, IEPEHOCE
YMEHUI1 Ha HOBEIE,
HECTaHIapTHHIC
CHUTYaIIUH.

YECKUX METOOB K peiie-
HHIO 3a1a4

®opmMa NPOMEKYTOYHOM aTTECTALUM: 3a4eT

[IpomexxyTouHast arrectanus oOydarommxcs B (opme 3adyera MPOBOJIUTCA IO
pe3yibTaTaM BBINOJIHEHUSI BCEX BUIOB Y4€OHOW pabOThI, MPETyCMOTPEHHBIX Y4eOHBIM
IUJAHOM II0 JAHHOW JUCLMIUIMHE, IIPU 3TOM YUYUTBIBAKOTCA PE3YJbTAThl TEKYIIETO
KOHTpPOJISI YCIIEBa€MOCTH B TeueHue ceMectpa. OlLEeHKa CTENeHu JIOCTHKEHUS
0o0yJaronmMucs TUIAHUPYEMBIX pe3yJbTaTOB OOy4YeHUs MO JAUCIUIUIMHE TPOBOIUTCS
MPEIO/IaBaTeNIeM, BEAYIIUM 3aHATHS 1O AUCHUIUIMHE METOJIOM JKCHEpPTHOU oueHku. 1o
WUTOraM MPOMENKYTOYHOM ATTECTAUM MO NUCUUILUIMHE BBICTABISECTCS OLICHKA «3a4TCHO
WJIV «HE 3a4TCHO.

IIxama
Onucanue
OLICHVUBAHUA
BreimonHeHsl Bce 00s3aTENbHBIE YCIOBHSI TMOATOTOBKH CTYAEHTa K MPOMEKYTOUHOM
aTTECTaIluU, MPEAYCMOTPEHHBIE MPOrpaMMON MUCHUIUIMHBL. CTYAEHT JEMOHCTPUPYET
COOTBETCTBHE 3HAaHWM, YMEHUH, HABBIKOB TNPUBEICHHBIM B TaOJHIAX MOKa3aTeNsIM,
3auTeHo OTIepUpPYEeT MNPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMU, TPUMEHSET HUX B

CUTYyalUusiIxX MOBBIIIEHHOM CIIOKHOCTH. HpI/I 9TOM MOT'YyT OBITh JOIMYHICHBI HC3HAYUTCIILHBIC
OHH/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPH aHAJMTHYCCKUX OICpalHriaXx, IMCPEHOCC 3HAHWUHN U
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

He BbimonHeHbl  00s3aTeNbHBIE YCIOBUS IMOJATOTOBKM CTYAEHTAa K IPOMEXKYTOUHOU
aTTecTaluy, NPEeIyCMOTPEHHble  mporpamMmod  gucnumuiaebel, WMJIM  cryneHTt
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IPUBEACHHBIM B
TabJIMLax MOKa3aTeNsiM, JOMYCKAITCS 3HAUUTENbHbIE OIINOKU, MPOSIBISIETCS OTCYTCTBUE
3HaHUM, YMEHHUH, HABBIKOB 10 PsANY IOKA3aTelIeld, CTYAEHT HCIBITHIBACT 3HAUYUTEIIBHBIC
3aTpyAHEHUS NPU ONEPUPOBAHUM 3HAHUSMHM M YMEHUSMH IPU HUX IEPEHOCE Ha HOBBIE
CUTYaLlUH.

He 3auTeno

dopMa IPOMEKYTOYHOH aTTeCTALUM: IK3aAMEH

[IpomexxyTouHast arrecrtauus oOydwaromuxcsi B (opMe dK3aMeHa MPOBOIUTCS MO
pe3ynbTaTaM BBINOJIHEHUS] BCEX BUJOB y4eOHOM paboThl, MPEAYCMOTPEHHBIX YYEOHBIM
IJJAHOM MO JaHHOM JUCHMIUIMHE, TPU OSTOM YUYHUTBHIBAIOTCS PE3YJbTaThl TEKYLIETO
KOHTpOJISI YCIIEBAEMOCTH B TeueHHe ceMectpa. OLeHKa CTENeHu JOCTHKEHUS
oOyJarouuMucs IUIaHUPYEMBIX pPE3yJbTaToB OOyYeHHs] MO AUCHUIUIMHE MPOBOJIUTCS
IIPENOAABATENIEM, BEAYIIMM 3aHATHS 10 TUCHUIUIMHE METOIOM JKCIIEPTHOM OLEeHKHU. 1]o




uroram HpOMG)KYTO‘IHOﬁ aTTeCTallMM 110 JUCHUIIJIMHE BBICTABISACTCA OLICHKA «OTIIMYHO»,
«XOpomIo», «KYyJOBJICTBOPHUTCIILHO» HUJIN «HCYAOBJIICTBOPUTCIBLHO.

Ikama oneHUBaHUA

Onucanue

OT1au4Ho

Boimonnensl Bce BuAbl y4yeOHOM paboOThI, MPEAyCMOTpPEHHBIE Y4eOHBIM
mw1aHoM. CTyAE€HT AEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUM, HAaBbIKOB
MOKa3aresiasiM, MPUBEACHHBIM B Ta0JIMIAX, ONEpUPYET HNPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HABBIKAMU, IPUMEHSIET UX B CUTYAlUSX MMOBBIIICHHOMN
cinoxHoctd. [Ipu 3ToM MOryT ObITH NOMYUICHbl HE3HAUUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTpyJHEHUS IpH IEPEHOCE 3HAHUW W YMEHMIl Ha HOBBIE,
HECTaHJapTHbBIE 3a/Ia4u.

Xopouio

Boimonnensl Bce BuAbl y4yeOHOM paboOThI, MPEAyCMOTpPEHHBIE Y4eOHBIM
maHoM. CTYIEHT JI€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUU, HABBIKOB
MOKa3aresasiM, MPUBEACHHBIM B TaOJMIaX, ONEpUPYET MPUOOpPETEHHBIMU
3HaHUSIMU, YMEHHSIMH, HaBbIKAMU. B TO ke BpeMs IpU OTBETE JOIYCKAaeT
HECYIIECTBEHHbIC IOTPEIIHOCTH, 3aJauyd peliaeT ¢ HeaouyeTaMH, He
BIIMSIOIIMMU Ha OOIIUH XOJ] pEIICHHUS.

Y10BJI€TBOPUTEJIBHO

BeimonHensl Bce BuAbl Y4eOHOH pabOTHI, MPETyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyAE€HT AEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUI, HABBIKOB
MoKa3aTessiM, NPUBEACHHBIM B TaONUIAX, OMEPHPYET NPHOOPETCHHBIMH
3HaHUSIMM, YMEHUSAMH, HaBbIKaMu. Ho moka3biBaeT HersyOOKue 3HaHUs, MU
OTBETE HE JIOMyCKaeT rpyObIX OIMMOOK WJIM TPOTHBOPEUUH, OIHAKO B
(GbopMyIMpPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIy aHAIU30M,
apryMeHTalueil u BbIBOJAMH, B PELICHUU 3a/lad MOTYT COJEpKaThCs IpyObie
omnOku. s ModMydeHus NpaBUIIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOIINE
BOIIPOCBL.

HeynoBjieTBOpUTEIBLHO

He BbinosniHeH oauH wiu Oosee BUAOB y4eOHOH pabOThl, MPEeIyCMOTPEHHBIX
y4eOHbIM MaHoM. CTYAEHT JeMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB IOKa3aTesisIM, NPUBEIEHHBIM B TaOJMIAX, JOMYCKAIOTCs
3HAYUTENbHbIE OIINOKH, MPOSIBIAETCS OTCYTCTBUE 3HAHUN, YMEHHUH, HABBIKOB
0 psily TOKa3aTesiel, CTYI€HT UCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS TIPU
OIIEpUPOBAHUU 3HAHUSMHU U YMEHUSIMHU.

@OHIIbI OLEHOYHBIX CPEACTB MPEACTABICHbl B MPWIOKEHUU 2 K padoueit

nporpamme.

7. Y4yeOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE o0ecnevyeHne TUCITUIIINHbI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kpartkuii kypc wmarematnueckoro aHammza. T.1.
Hudbdepennnansuoe U UHTETPATBHOE MCUMCICHUS (PYHKIIUN OAHOU MEpeMEHHOU. Psiipl:
YuebHuk [DneKTpoHHBIN pecypc]: yuel. - DnekTpoH. naH. - Mocksa: @usmatiurt, 2015. -
444 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/71994 - 3ari1. ¢ skpana. ]

2. I'mypman B.E. Teopust BEpoATHOCTEN M MaTeMaTH4ecKas CTaTUCTUKA. 12-e
u3n. crep. M.: FOpaiit, 2013. — 479 c., 139 k3.

0) J0MoTHUTEIbHAS JJUTEepaTypa:

1. MunocueB B.b., Mapteinenko A.W., Jlaxosckuii B.A., 3y6koB B.I'. Kypc
BBICIIIEN MaTeMaTHKH: YueOHoe rmocooue. Yacte 1.M.: MI'T1Y, 2007; Yacts 2.M.: MT'I1Y,
2007. Yacts 3. M.: MT'I1Y, 2011. 400 >x3. https://e.lanbook.com/



https://e.lanbook.com/book/71994
https://e.lanbook.com/

2. 3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.M., Munocues B.b.,
[Tymkapp E.A. Kypc MaremaTuku [jii TEXHUYECKUX BBICIIMX y4e€OHBIX 3aBefcHUi. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/

3. Kypc neknuit o JuHeHoON anredpe M aHAIUTUYECKOW FeOMETpUHr: yueOHoe
nocobue. // Kynpssues b.1O., Matsm B.U., [1okazeeB B.B., Uepkecosa ['.B.. M.: MI'TY
«MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsIit
pecypc.

4, Martematuyeckuii aHanu3. Teopus mipenenoB u  auddepeHnmuanTbHoe
WCUYHUCJICHUE: OCHOBHBIE TIOJIOKEHUSI TEOPHUM, METOJUYECKHE YKa3aHWUs M BapUAHTHI
pacuetHO-Tpaduueckux padotr // bogynoB M.A., bopomuna C.U., KoporkoBa H.H.,
Txauenko O.U. M.: MI'TY «MAMIM», 2009.

http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

5. M. boaynos, JL.K. Kuiiko, H.H. IlycroBoiitoB, O.N. Tkauenko Psupl.
OnemeHThl Teopur. Bapuantel PI'P. Meronnueckue yka3zaHusi sl CTYIAEHTOB MEPBOIO
Kypca Bcex crnenuaibHocTel. MI'TY «MAMM», kad. «Boiciias matematuka», 2010. —
101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsiii pecypc. ]

6. Koran E.A. OObikHOBeHHbIe JudPEepeHIMaTbHbIE  ypaBHEHHS U
BapUAIMOHHOE HCYHUCIICHUE B MPUIIOKEHUHM K PACUYETy aBTOMOOWMIIBHBIX KOHCTPYKIIHM.
VYyebHoe nocobue mo gucHuIUInHe «MaTtemaThuka» Jjisl CTYyJIEHTOB BCEX CIEIHaTIbHOCTEH.
M.: MAMM, 2010. 200 osk3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIJIEKTPOHHBIN pecypc.

7. Koram E.A. DOnemMeHTBl TeOpuH BEpPOSATHOCTEHW MW  MaTEMAaTHYECKON
CTaTUCTUKU. Y4yeOHoe mocolOue 1Mo JucuuiuiiHe «MaremaTukay sl CTYJICHTOB,
00yYaroIMXCs MO CHEIUaIbHOCTU «ABTOMOOUIIE- U TpakTopocTpoenue. M. 2007. — 224 c.
423 5k3.

8. Koran E.A., IOpuenko A.A. Teopuss BEpOATHOCTEM M MaTeMaTH4YeCKas
cratuctuka: ydyeonuk. M.: MUHOPA-M, 2019. - 250 c¢. — (Bwicmee oOpaszoBaHue:
bakanaBpuar).

B) IPOrpaMMHOe o0ecrnieyeHre U HHTePHeT-pPecypcehbl:

[IporpammHuoe obecriedeHre He MpeyCMOTPEHO.

NuTepHeT-pecypchl BKIIOYAIOT YY4EOHO-METOAMUYECKUE MAaTEPHANIBI B AJIEKTPOHHOM
BUJIE, TIPE/ICTAaBIIEHHbIE Ha caiite mospolytech.ru B paznene: «lleHTp mMaremaruueckoro
00pa3oBaHUs

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tonesnpie yueOHO-METOAMYECKUE U MHPOPMAIIMOHHBIE MaTepUasbl MPEACTaBICHbI
Ha CauTax:

Okcrionenta  LleHtp WH)KEHEPHBIX  TEXHOJIOTUH u MOJICTUPOBaHUS
[http://exponenta.rul;

EqWorld Mup maTemaTnyeckux ypaBHCHHI,

[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm];

http://pmims.000webhostapp.com/xbookM0018/index.html Buneoxypc u tecTs 1o
TEOPUHU BEPOSATHOCTEN U MAaTEMaTHYECKON CTAaTUCTHUKE.

Kaxnprii crygeHT obecriedeH WHAMBHUAYaJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
9JIEKTPOHHBIM OnOIMoTeKaM YHHBEPCUTETA (elib.mgup;
lib.mami.ru/lib/content/elektronyy-katalog) x 2meKTpOHHO-OMOIMOTEYHBIM CHUCTEMAM
(3JIeKTPOHHBIM OUOJIMOTEKAM):



http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://pmims.000webhostapp.com/xbookM0018/index.html

Ne

JIEKTPOHHBII pecypc

Ne norosopa.

Ha3zBanus KoJL1eKIuii

n/n Cpok peiicTBHs J0CTYyNA

OBC «M3narensctBa Jlanb» - | Jorosop Ne 73-MI1-23-EI1/17 | UnxeHepHO-TEXHUUYECKHE

norosop Ne 73-MI1-23-EI1/17 | ot 28.05.2017. Hayku — M3maTenscTBO

or 28.05.2017. «MammHocTpoeHHe»;

(e.lanbook.com) HmxeHepHO-TeXHUYECKHE
Hayku — M3narenscteo MI'TY
um. H.J. Baymana;
NnxenepHo-TexHUUECKHE

1 Hayku — M3narenscTBo

«DU3MATIUT»,
DKOHOMHKA U MEHEPKMEHT —
N3parenbctBo «DauUHTA» U
38 KHHT U3 IPYTHUX pa3/IeNioB
3bC
(cM. cailT yHuBepcUTeTa
pazzen oubanoTexa)

2 OBbC «Knura®oun» Ha odopmnennn Komnekuus usz 172405
(knigafund.ru) U3 JaHNH
Hayunas snextponHast CBoOoaHbI 1134165 nayuynsix cTaTei

3 oubamnoreka JOCTYTI
«KUBEPJIEHMHKA»

(www.cyberleninka.ru)

4 3BC «Polpred» ITocTostHHBIN nOCTYN 0630p CMU (apxus
(polpred.com) nyOaukanuii 3a 15 ner)
Hayunas snextponHast [TocrosHHBII 3800 HanmMeHOBaHUH

5 | oubmuoreka e.LIBRARY .ru JIOCTYTI KYpPHAJIOB B OTKPHITOM

JIOCTyIIE
JloCTyII K NIEKTPOHHBIM [Mucemo B PI'BOY SpringerJournals;
pecypcam m3aaTeabCTBa «Poccuiickuiit ®oHJ SpringerProtocols;
SpringerNature dyH1aMeHTaTbHBIX SpringerMaterials;
6 Uccnenoanuii» ot 03.10.2016 | SpringerReference;
Ne 11-01-17/1123 ¢ ZbMATH,;
MPUIOKEHUEM Nature Journals
C 01.01.2017 - 6eccpouyHo
CripaBo4Hasi IOUCKOBAast be3 norosopa Hopwmel, npaBuna, cTannapTsl
7 | cucrema Y 3aKOHOAATEIBCTBO T10

((TGXBKCHepT »

TEXHUUYECKOMY
PEryJIupOBaHUIO

8. MatepuajbHO-TEXHHYECKOE O0ecneyeHue TUCIIUIIMHBI
MarepuanpHO-TeXHUYECKasi 0a3a yHUBEpPCUTETa OOECIEUMBAET MPOBEACHUE BCEX
BUJIOB 3aHSTUH, NMPEIYCMOTPEHHBIX YUEOHBIM TUTAHOM M COOTBETCTBYET JEHCTBYIOIIUM
CaHUTAPHBIM U MTPOTUBOIIOKAPHBIM TTPaBUIIAM U HOPMaM.
Kadenpa «Marematukay He pacmojiaraeéT COOCTBEHHBIM ayAUTOPHBIM (HOHIAOM H
UCIIOJIB3YeT YUeOHBIC Ay JTUTOPUU U3 0011ero (poH1a yHUBEpCUTETA.

IIpu HEOOXOTUMOCTH JUIsl TIPOBEACHHWS WHTECPAKTHBHBIX TMPAKTHYCCKUX 3aHATUH
UCITOJIB3YFOTCSI KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

Pa3znesi: 3J1eMeHThI JIMHEHOM ajaredpbl

9. Meroanuyeckue peKOMEHAAIUH I CAMOCTOATEIbHONH padoThI CTY/IECHTOB




Marpuusl u onpenenurenu. [Ipexae Bcero, CTyA€HT NOKEH MOHATh, YTO MaTpULa
— 3T0 Tabiuua yucen (IpuyeM 3Ta TabiWIla MOXKET UMETh OJMHAKOBOE YMCIO CTPOK U
CTOJIOIIOB, @ MOKET OBITh U MPSIMOYTOJIBHOM), @ OMPEIETUTENb- 3TO YUCIIO, 3alHCHIBAEMOE
B BUJIE KBaJpaTHOU TaOJUIIbI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIbKO Y KBAaIPATHBIX
MaTpHL.

Cnenyer oOpaTuTh 0c000€ BHUMaHHUE Ha OINEPAIMI0 YMHOXKEHHUS MPSMOYTOJIbHBIX
MaTpPHI] U TTOHATh, KAKAM TOTYYaeTCsl TIOPSI0K MaTpHIlBl — npou3BeneHrus. OCoOOCHHOCTD
MaTpull TaKK€ COCTOUT B TOM, YTO MPOU3BEJICHUE MATPUIl HE MEPECTAaHOBOYHO, TO €CTh
AB = BA.CnenyeT 00s3aTelIbHO yOSTUTHCS B 3TOM, PEITUB COOTBETCTBYIOIIUE 33 a9H.

Baxubpim  siBisieTcst moHATHE oOpaTHOM Martpuibl. Hano 3HaTh  ycioBue
CYIIIECTBOBAaHMS 0OpaTHOW MaTPHUIIBI M alrOpUTM ee moctpoeHus. [locie ee BeancIeHUs
[eJIeco00pa3Ho  JeNaTh MPOBEPKY NPABUIBHOCTA PEILICHHS, BBIIOJHUB OIEPALHIO

ymHOMKeHHs A'A=E (JI0JKHA HONY4HTECS ¢IMHUYHAS MATPHIIA)

IIpy wu3ydeHMM ONpENENUTENEe HaI0 YETKO YCBOWTH IIOHATHS MHHOPA,
aJireOpanvecKkoro JOMOJHEHUs, 3HAaThb MHOTOYMCJIEHHbIE CBOWCTBA ompenenutens. [lus
OCBOEHUSI TEXHUKU BBIUMCIICHUS ONPEACIIUTENEH 1enecoo0pa3Ho, BEIOpAaB MPONU3BOJIbHBIN
ONpEACNUTENb BBIIIE TPETHErO MOPsAKA, PACKPBITh €ro pa3jIMYHbIMH croco0amu,
IPUMEHSS PA3JI0KEHUE U 110 CTPOKAM M 110 cTosionaM. OO0pature BHUMaHUE, KAKHE CTPOKU
(cTonOLBI) NPENNOYTUTENIbHEE BBHIOMPATH ISl PACKPBITUS ONPENETUTENS, YTOOBI
YOPOCTUTh €ro BblYHciIeHHEe. OcoOeHHO 3(PPEKTUBHO BBHIYMCICHHE OMNpPEACIIUTENCH C
MIOMOILBIO 3JIEMEHTAPHBIX TPE0Opa30BaHUi, TPUBOAAIINX €TI0 K TPEYTrOJIbHOMY BUIY.

[Ipu u3ydyeHuu pemieHuii cucTeM JUHEHHbIX anreOpandeckux ypaBHeHuil (CJIAY)
oOpaTuTe BHUMaHUE, MPEKIE BCEro, Ha MOHATHE PEIICHUS CHCTEMbl U YCIIOBHS
CYILIECTBOBAHMS PEUIEHUI B 3aBUCHUMOCTH OT COOTHOIIECHMSI MEXKIY PAHIOM MAaTpHIIbL,
PAaHrOM pACIIMPEHHOM MAaTpULbl CUCTEMBl M YHCIOM HEU3BECTHBIX M YpPAaBHEHMIA.
OOpatute BHMMaHue Ha ycioBus TnpuMmeHeHus dopmyn Kpamepa m mertonma oOpatHOM
MaTpulibl. BHumartensHO pa3OepuTe NpUMEpbl PEIIEHUS IPOU3BOJBHBIX CHUCTEM
JUHENHBIX anreOpanyeckux ypaBHeHUM MerojoMm ['aycca (BBemeHue Oa3UCHBIX U
CBOOOJTHBIX MTEPEMEHHBIX).

Pa3zges: DiieMeHTHI BEKTOPHOM aiaredpsbl

[Ipyn W3yyeHUMH NaHHOW TeMbl OOpaTHTE BHUMAHHME HAa JIMHEHHBbIE OMNEpaluu Haj
BEKTOpAaMH, Ha MOHATHS JIMHEMHON HE3aBUCHUMOCTHU U JIMHEMHON 3aBUCUMOCTH BEKTOPOB,
Ha  (yHIaMEHTalbHOE  TMOHATME  0Oa3uca  BEKTOPHOIO  NpocTpaHcTBa (U
OpPTOHOPMHUPOBAHHOTO 0a3uca), Ha Pa3ioKeHUE BEKTOpa Mo 0a3ucy.

3HaTh ONpeNeJeHUuEe, TIE€OMETPUYECKHE CBOMCTBA CKaJSIPHOTO, BEKTOPHOTO H
CMEUIaHHOTO MPOU3BEJICHUS BEKTOPOB, (DOPMYJIBI I UX BBIYMCICHUS B BEKTOPHOW U B
koopauHatHoil  ¢opme. OOs3aTenbHO 3HATh M YMETh  MPOBEPATH  YCJIOBHS
OPTOTOHAJILHOCTH, KOJUITMHEAPHOCTH ¥ KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nen: KoMIJIEKCHBIE YMCJIa 1 MHOTO4JICHBI

B srom paszene, npexae BCEro, HaAO MOHATh, YTO KOMIUIEKCHOE YHUCIO SBHJIOCH
pacliupeHreM TMOHSTHsS JEeUCTBUTENbHBIX YHCEN, 3HAaTh OMpeIelieHne U TpuU (HOPMBI
3alUCH  KOMIUIEKCHOTO yucna (anreOpanyeckyro, TPUTOHOMETPUYECKYIO U
MOKAa3aTeNIbHYI0), T€OMETPUUECKYI0 MHTEPIPETAIMI0 KOMILJIEKCHOTO YHUCJIa U B3aHMMHO-
OJIHO3HAYHOE COOTBETCTBHUE MEXKAY MHOKECTBOM KOMILJIEKCHBIX YUCEI U MHOKECTBOM
TOYEK KOMIUIEKCHOW TJIOoCKOCTH. 3HaTh (popmyiny Ditnepa. KomiuiekcHble ynuciaa MOXKHO
U300pakaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOH miiockocTu. IloatoMy omnepanuu



CIIOKCHHSI M BBIYMTAHUS KOMILJIEKCHBIX YHCENT MOTYT OBITh CBEICHBI K OIEpaIusm
CJIOKCHHMSI U BBIYMTAHUSI COOTBETCTBYIOIINUX BEKTOPOB.

Hano 3HaTh U yMeTh BBINONHITH ONEPAlMd YMHOKCHHUS, JCIICHHUS, BO3BEIACHHS B
MIOJIOKUTEIBHYIO CTETICHh KOMIUIEKCHBIX YHCEN, 3allMCAaHHBIX B TPUTOHOMETPHUYECKOH
dbopme, U3BICUCHUS KOPHS N-OW CTETICHH M3 KOMIUIEKCHOTO YHCIIa.

CrnemyeT 00paTuTh BHUMaHUE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTh JIt00ast anrebpanyeckas oneparusi HajJ KOMIUICKCHBIMU YHCIIaMUA HE
BBIBOJMT 32 TPEICIIBI 00JIaCTH KOMIIEKCHBIX YHCET.

Hamo 3HaTh pa3nmuuHble BUABI PA3j0OKEHUS MHOTOWICHA HAa MHOXHUTECIH IS
CIIy4aeB, KOTJa CpeId KOpPHEW MHOTOYJIEHA MOTYT OBITh KpaTHBIC, KOMIUIEKCHBIC KOPHH.
DT cBeAcHHUS OYIyT HMCIOJB30BAThCS, HANPUMEpP, B WHTETPATLHOM HCYHCICHUH TIPH
BBIYHCIICHUHM WHTETPAJIOB OT IPOOHO-PANMOHATBHBIX (DYHKIMM, PU PEIICHUH JIMHEWHBIX
OMHOPOIHBIX U (PEepeHInATBFHBIX  YpPaBHEHUH N-TO TOPSAAKA C  TMMOCTOSHHBIMH
koadpureHTamu.

Pa3nen: 3j1eMeHThI MATEMAaTHYECKOT0 AHAJIN3a

[Ipu u3ydyenun nuddepeHnanbHOro UcUuciaeHus: GyHKIUU OJAHOW TMEepEeMEHHOU
oOpaTuTe BHUMaHUE HA TIOHATHE Tpesiesia GYyHKIUKA B TOYKE U METOJIbI €r0 BBIYMCIICHHS.
[Ipenen — oJlHO M3 OCHOBHBIX TMOHSATHUN MaTEMaTUYECKOro aHanu3a. [lpu BerUMcIeHUU
npenesoB (PYyHKIMU HAA0, TMPEXKAEC BCETO, BBISICHUTb XapaKTep HEOMpeIeIeHHOCTH

[g, f, 000, 00— 00, 1°°j. UtoOBbl OBJIaJIETh TEXHUKOW pEIICHUs 3aJlad Ha BBIYUCIICHUE
o0

OpeleioB,  HAXO0 3HAaTh [Ba 3aMeyarelbHbIX Npeena, TaOlHlly 3KBUBAJIEHTHBIX
OCCKOHEYHO  MaJjblX, TMpaBwio JlonmuTans, pa3IuyHble MPUEMbl  PACKPBITHS
HEOIpe/IeICHHOCTEN B 3aBUCHMOCTH OT BHJa (PYHKIMH M PELIUTh JOCTATOYHO OOJBIIOE
KOJIMYECTBO 3a/a4.

[Ipu m3ydeHUM TeM, MOCBSIICHHBIX MPOU3BOAHON U Auddepenimany GyHKIuH,
HAJ0 OCMBICIUTh HMX TE€OMETPUYECKUN CMBICI, IIOHMMATh pAa3jIu4yhe MEXAYy HHUMH
(muddepenmman - 310 rIaBHASA JMHEWHAS 4acTh npupanieHus ¢GyHkiuu). TBepao 3HATh
(kak TaOnuIy yMHOXeHUs) GopMysbl TU(PEepeHIIMPOBaHNS OCHOBHBIX 3JE€MEHTApPHBIX
bynkumnii ¥ npasBwia auddepeHrpoBaHus (BCE, KOHEYHO, HO OCOOEHHO MPABUIIO
i pepeHInpoBaHus CI0KHON QYHKLINHN).

OOpartutre BHHMMaHHE TaKXe Ha OCOOEHHOCTH JuddepeHnrpoBaHus (QyHKIMM,
3aJJaHHbIX B HESIBHOM (QopMe, NapamMeTpUuecKd, Ha MpUEM JOrapuPpMUYECKOro
i pepeHInpoBaHUS.

Crnenyer 4eTKo 3HAaTh U YMETh MPUMEHSTH AJITOPUTM HUCCIENOBaHUS (YHKIUNA U
NOCTPOEHHUS TpaduKOB: ONpeAeTieHNe TOUEK pa3pbiBa (M UX KIACCU(PHUKAIUIO), ACHUMIITOT
rpadguka (BepTUKAIBLHON, HAKJIOHHOW, TOPU3OHTAIBHOM), HEOOXOANMBIC U JOCTATOYHBIC
YCIOBUST MOHOTOHHOCTM  (DYHKLIMH, CYIIECTBOBAaHHS  JIOKAJIbHOTO  JKCTpEMyMa,
IPOMEXKYTKOB BBIMYKJIOCTH U BOTHYTOCTH (DYHKIIMH U TOUEK Meperuoa.

Paznen: nudppepennuanbHoe UCUMCICHUE (PDYHKIMH HECKOJIBKUX MePEeMEHHBIX

[Ipu u3ydeHun naHHOTO paszzesia oOpaTuTe BHUMAHUE HAa TO, YTO (YHKIUS JIBYX
NEPEMEHHBIX HUMEET HAarJIAJHbII TeOMETPUYECKHIl CMBICT — 3TO IMOBEPXHOCTh B
TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBbICIUTE TOHSTHS YAaCTHBIX MPOW3BOJAHBIX M MOJHOTO nuddepeniuana u
OCOOEHHOCTh HX BBIUMCIIEHUS, OBJIAJIETh TEXHUKOW BBIYMCICHUS MPOU3BOAHBIX OT
CJIOKHOM (PYHKIIMM HECKOJbKUX NepeMeHHbIX. ClieyeT oOpaTuTh BHUMAaHHE Ha TO, YTO



s GyHKuK  Z = Z(X, y) CMeIIaHHbIe YaCTHBIC MPOW3BOJHBIC BTOPOIO TOPSAKA PaBHBI
. 0°1 0%z
MeXIy coboit: —— = —— (Teopema llIBapma), To ecth mopsamok auddepeHIpoBaHUs
OXoy  OyoX
HE UMEET 3HaYCHUSI.

JUist GyHKIMM HECKOJIBKUX TEPEMEHHBIX CKOPOCTh HW3MEHEHUs: (PYHKIMU B
MPOU3BOJIBHOM HANpPABJICHUHM XapaKTepU3yeTcss MPOU3BOJAHONW MO HANpaBJICHUIO, a
HanOOJIbIIAsl CKOPOCTh M3MEHEHUs1 (PYHKIMU OyAeT B HaNpaBJICHUHU BEKTOpa IpajieHTA.
Cnegyer oOpaTUTh B 3TOM TeMe BHMMaHHE Ha HEOOXOIUMOE U JOCTATOYHOE YCIOBUS
CYIIECTBOBAaHMS SKCTpeMyMa (DYHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

Pa3nesi: HHTerpajbHOe HCYHMCIeHHE

B wuHTerpanbHOM MCUYUCIEHHMM peIIaeTcss 3ajadya, oOpaTHOW TO#M, KoTOpas
paccmarpuBaiach B AU QPepeHInaTbHOM HUCUYUCICHUA HEO00XOIUMO HAWTH IS JaHHON

byHKIAN F(x) TaKyl0 (YHKIHUIO, IPOU3BOAHAS OT KOTOPOM Oblia Obl paBHa 3aJaHHOIL.
WnTerpupoBanue (QyHKUMH — JIOCTATOYHO CJIOXKHBIA pa3/ie’dl MaTeMaTHKH, OBIAJIETh
KOTOPBIM MOJKHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO
WHTErpajiOB pa3HOro THIIA.

Hano tBepao 3HaTh TaOMMIy MHTETPaJOB OT OCHOBHBIX 3JEMEHTApHBIX (QYHKIUI,
OCHOBHBIE METOJBl HMHTETPUPOBAHMS (3aMEHA INEPEMEHHOM, IMOJBEICHHUE I10J 3HAK
mupdepeHnrana, WHTETPUPOBAHHUE MO YACTAM, IPUEMBI BHIYMCIEHUS HWHTErPajgoB OT
palMOHANBHBIX JIpOOEH, OT Pa3HOI0 TUIA TPUTOHOMETPUUYECKHUX (DYHKIIM).

Hano ocMmbICIuTh €IMHCTBO MOAXOAA K IMOCTPOEHUIO OIpPEACIICHHBIX, KPaTHBIX,
KPUBOJMHENHBIX, TOBEPXHOCTHBIX MHTETPAIIOB — MOCTPOCHUE HEKOTOPON HHTETrpaibHOM
CYMMBI U NIPEAEIIbHBIN NEPEXO.

3HaTh F€OMETPUYECKHUI CMBICI U OCHOBHYIO (DOPMYJTy BBIYMCIIEHUS ONPEAEICHHBIX
uHTerpamoB — Qopmyny Heiotona — JleiiOHuia, reomerpuyeckue u (PuU3NIECKHe
IPWIOKEHUS ONPENEIECHHBIX U KPATHBIX UHTETPAJIOB, YMETh HAXOAUTh IJIONIA/1b IIIOCKOU
Gurypsl, 1IMHY KPUBOM, 00bEM H IIJIOLIAAb TIOBEPXHOCTHU TEJ BPALCHMUS.

Pa3znen: ynciaoBbie M yHKIHOHAIBbHBIE PSAAbI

IIpy m3y4yeHuM NaHHOW TEMBI, MPEXKIE BCEro, HANO OCMBICIUTH IOHATHE CYMMBI
OECKOHEYHOI'0 psijia KaK Mpeielia Nocae10BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxonumo cHavana Hay4UTbCsl KJIACCU(PUIUPOBATH PAIbl MO TUIIAM: YHCIOBbBIE
MOJIOKUTEIIbHBIE, 3HAKOTIEPEMEHHBIE, (yHKUMOHAJbHBIE, CTEIICHHBIE,
TpUroHOMETpHUueckue psaasl Dypbe. N3yuuTh TEOpETUYECKUE CBEIIEHUSA: TEOPEMBI
CpaBHEHHUsI, HEOOXOJIMMBbIE M JIOCTATOYHBbIE MPU3HAKKM CXOAUMOCTH. 3HAaTh U YMETh
OPUMEHATh JIOCTATOYHBIE MPU3HAKK CXOAMMOCTH TOJIOKUTENIbHBIX PSAAOB: MPU3HAKU
HNanamb6epa, Ko, narerpanbubiii npusHak Komu.

JIist 3HaKouepeAyIOIMXCA PAIoB 00OpaTUTh BHUMAHHUE Ha MOHSATUS a0CONIOTHON U
YCIIOBHOW CXOJMMOCTU. 3HaTh mpu3Hak JleiiOHuia u o0o0mennpie npusHaku Jlamamoepa
u Komm.

Jl7is cTeneHHbIX PSAAOB 3HATH TeopeMy AOers, onpeeseHne HHTepBajia U paauyca
CXOAMMOCTH, OOpaTUTh BHUMAHUE Ha TO, UTO TpeOYETCs MCCIeJoOBaHUE MTOBEACHUS psila B
IPaHUYHBIX TOYKaX MHTEpBaia cxoauMocTd. OO0s3aTeabHO 3HATh Pa3NIOKEHUSI OCHOBHBIX
AJIeMEHTapHbIX (yHKIHMA B psabl Telnopa m MakiiopeHa W YCJIOBHE Pa3IOKUMOCTH
dbynkuuu B psag Teitnopa.

Pa3znes: 00bIkHOBeHHBbIE TU(depeHIHaATbHbIC YPABHCHUSA



N3yuenune muddepeHunanbHbIX ypaBHEHUHM UMEET BaKHEWIee 3HAYEHUE B
MaTeMaTUYeCKOW  IOJArOTOBKE  HMHXKEHEpA. OObsicHsieTcss  3TO  T€M,  4TO
muddepeHnnanbable YpaBHEHUS MPEACTaBISAIOT cOO0M MaTeMaTUYECKUe MOJEIHU CaMbIX
Pa3HOOOpa3HBIX MPOIECCOB U SIBICHUM, TaK KaK WX PEIICHUs] MO3BOJSIOT OINKCATh
HBOJIIOLMIO M3Y4aeMOTO MPOLECCA, XapaKTEP MPOUCXOIAIINX C MAaTEPUATIbHON CHUCTEMOM
W3MEHEHHI B 3aBUCHMOCTH OT IIEPBOHAYAIILHOTO COCTOSIHHSI CUCTEMBI.

OTnuunTensHOe CBOMCTBO MU pepeHInalbHbIX YPaBHEHUH COCTOUT B TOM, YTO MPH
UX HMHTETPUPOBAHUU OOBIYHO TMOJIydaeTcsi OCCuMCICHHOE MHOXKECTBO pemieHui. Jlis
YpaBHEHUS MEPBOrO0 MOPSAJIKAa 3TO MHOXECTBO OINMUCHIBAETCS OHOW MPOU3BOJIBHOU
NOCTOSTHHOM.  UTOOBI BBIAEIUTh W3 OCCKOHEUHOIO MHOXKECTBA PEIICHUN TO, KOTOPOE
ONMHCHIBAET HMEHHO JaHHBIM TpPOIECC, HEOOXOAUMO 3aJaTh JIOMOJHUTEIHHYIO
uHbOpMaIlMio, HampuUMep, 3HAThb HadallbHOE COCTOSHHME IIpolecca. Takoe
JOTIOJTHUTENBHOE YCIIOBUE HA3bIBAETCSI HAYAJIbHBIM YCIOBUEM.

3amaya MHTErpUpoBaHUs AU PepeHIualIbHOTO YpaBHEHHUS IEPBOrO IMOPSAIKA
COBMECTHO C Ha4aJbHBIM YCJIOBHEM Ha3bIBACTCS HaYaIbHOW 3a1aueil wiM 3aaaden Kommu.

Jnia muddepeHranbHbIX ypaBHEHUH IEPBOTO MOPsAIKA CIENYeT pa3indarh ooliee,
YaCTHOE U 0CO00€ pellIeHus, a TAK)Ke OOLIHI, YACTHBIN U OCOOBIA UHTETPAJIBI.

IIpy WHTErpUpPOBAHMM ypPAaBHEHUN IIEPBOrO IOpsAJKAa HAI0 IMPEXAE BCETO
ONPEIEIUTh TUIl YPABHEHMS, A 3aTEM YK€ IPUMEHHUTHh TOT WIM WHOW METOJ PELICHUS.
Hano o0s3aTenbHO OCBOWTH NPOLEAYpPY HNPUBEICHUS YPAaBHEHHs NEPBOro MOpsAKa K
YPaBHEHUIO C PA3[CICHHBIMU IEPEMEHHBIMHU, TaK KaK UMEHHO TaKHE€ YpaBHEHHS MOXKHO
HEIMOCPEICTBEHHO HHTEIPUPOBATh.

Ins  nuddepeHIUAbHBIX YpaBHEHUH n — TO MOpsjKa o00s3aTeIbHO 3HATh
NOCTaHOBKM 3a/1auu Ko1m, KpaeBoi 3a1auu, 3aJa4l Ha COOCTBEHHbIE 3HAUEHUS.

B Teme, mocCBALIEHHON JWMHEWHBIM AU(PQPEepeHMaTbHbIM YPABHEHUSIM N — TO
nopsJika, HAJA0 3HAaThb TEOPEMbl O CTPYKType OOIIero pemeHuss OJHOPOAHBIX U
HEOJITHOPOJIHBIX YPABHEHMM, TaK KaK OHU YKa3bIBAIOT IyTh OCTPOCHUS OOIIETO PEIICHMS.
OOpatuTh BHUMAHHE HA TO, YTO PEIICHHE JIMHEWHBIX OJHOPOIHBIX NU(hepeHITnaTbHBIX
ypaBHEHUH N — TO TOpSAAKa C TMOCTOSHHBIMH KO3(p(UIIMEHTaMH HE Tpedyer
UHTETPUPOBAHUS, a CBOJUTCS K YMCTO alredpandyeckoi mpobdiieMe HaXOKIEHHUS KOpHeEH
COOTBETCTBYIOILIETO XAPAKTEPUCTUYECKOIO ypaBHEHWsA. Hano 3HaTe BHJI YacTHBIX
pelieHuil JTUHEWMHBIX OJHOPOJHBIX Mud(epeHInanbHbIX YpaBHEHUH N — TO MOPsAKa C
NOCTOSSHHBIMU KO3((UIIMEHTaMU B 3aBUCUMOCTH OT BHJAa KOPHEH XapaKTEpPUCTHYECKOIrO

YpaBHEHHUS.
Hano deTko ysSICHUTH alrOopuT™M NOCTPOEHUS YACTHBIX PEIICHUNA JIMHEWHBIX
HEOTHOPOJHBIX U depeHInaIbHBIX YpaBHEHUN MeToJoM mojadopa (METOI0M

HeonpeeIeHHbIX KO3 (UIIMEHTOB), OOpaTUB BHUMAHHE HAa TO, YTO B 3TOM CIIy4ae BH]L
YACTHBIX PEIICHUH HEOJHOPOAHOTO YPAaBHEHHSI COOTBETCTBYET MO CTPYKTYpE 3aAaHHOM
IIPaBOM 4aCTH.

Pa3znen: Teopust BeposiTHOCTEH

Jljisg ycrenHoro OBJaJIeHUs] MaTepuaioM JaHHOTO pasjiena HeoOXOIuMo, Mpexkie
BCETO0, YETKO YCBOWTH OCHOBHBIE IOHSTHS TEOPHUHM BEPOSTHOCTEHW, OUYEHb IIMPOKO
UCIIOJIb3yEMble B PA3JIMYHBIX NPUIOKEHUSIX: MOHITHE CIy4allHOrO COOBITUS W €ro
BEPOATHOCTH, CyMMBbI ¥ IIPOU3BEICHUS COOBITUH, MTOHATHUS CIIy4allHOM BETMYMHBI U 3aKOHA
€€ pacrpeieseHHsl, MaTeMAaTHYECKOro 0KUIAHNS U TUCIIEPCUU CIIyYalHON BEJIMYMHBI.

Hano moHsTh, 4TO BEPOSTHOCTH — 3TO YHUCIOBAas Mepa CTENEHU BO3MO>KHOCTH
NOSIBJIGHUSI  CIIy4alHOTO  COOBITHS. 3HaTh KJIACCHUYECKOE, CTAaTUCTUYECKOE U



re€OMETPUYECKOE OTNPEJIEICHHs] BEPOITHOCTH, CBA3b U pa3ivuue Mexay Humu. Hecmotps
Ha BHEIIHIOIO MPOCTOTY KJIacCUYECKON (HOpMyIibl onpeieIeHUs] BEPOSATHOCTH CIy4aHOIO
coowitust A: P(A) =m/n, HermocpeICTBEHHBIN MOJICYET YKCIIa N BCEBO3MOXHBIX HCXOJIOB

UCIBITAHUS M M - 4YHUCIa OJArompusTHBIX HUCXOAOB TpeOyeT mnpuMeHeHUs Qopmyn
KoMOMHATOpUKH. [lpu 3TOM B KakI0M KOHKPETHOHM 3amade HaI0 MpOaHAIH3UPOBATH,
KAKOM THUI COCJMHEHMM BO3HUKAET, KOTJAa M3 HEKOTOPOTO MHOXKECTBA JIIEMEHTOB
U3BJIEKAETCS JIPYroe MOJMHOXKECTBO (3TO MOTYT OBITH pa3MELIEHUs, NEPECTAHOBKU WIIH
couetanusi). [Ipm BBIUKCICHHHM BEPOSTHOCTEH CIOXKHBIX COOBITUH HAAO yMETh
IPEICTaBUTh UX B BUJE CYMMBbI WIIH NIPOU3BEACHUS (UM CYMMBbI IPOU3BEICHNI) TPOCTHIX
COOBITUH U IPUMEHUTH COOTBETCTBYIOILUE OCHOBHBIE TEOPEMBI TEOPUN BEPOSATHOCTEH.

Hano 4eTko pa3nudyarh THIBI CIIy4ailHBIX BEJIMYHMH — JUCKPETHBIE U HENPEPBIBHBIC
U 3HaThb OCHOBHBIE 3aKOHBl MX pacmpeneiaeHus (OunHoMuanbHbld, IlyaccoHa,
TUIIEPreOMETPUYECKUI, 0COOEHHO, HOPMaJIbHBIN 3aKOH paclpeaesieHus).

JUist onucaHus 3aKOHOB pacCIpeAciICHHs HENPEPBIBHBIX CIIYYailHbIX BEIUYHH
OPUMEHSIOT HWHTErPajbHYI0 (PYHKUIHIO  PACIPENEICHHUs] BEPOSATHOCTEH ClydyallHON
BenmunHbl  F(X)u miotHOcTh BepositHocTer  f(X). Hamo ycBouth ompeneneHus,

BEPOSITHOCTHBI CMBICI M CBOMCTBA 3THX (DYHKIIMM, CBS3b MEXIY HHUMH W PacyeTHBIC
bOopMYIIBI ISl UX OTNIpeIeTICHNUS.

Hano 3uare ompenenenwe, pacdeTHbie (QOpMysIbl U BEPOSTHOCTHBIM CMBICI
OCHOBHBIX YHCJIOBBIX XapaKTEPUCTUK CIyYallHOM BEJIMYMHBI — MaTEeMaTHYECKOTO
OXXUAaHUs (CpEIHEro 3HA4YCHUS) M JUCIEPCUU (XapaKTEPUCTHKH pa3dpoca BO3MOXKHBIX
3HAYCHMS CITy4allHOW BEJIMYMHBI OTHOCUTEIBLHO CPEIHETO 3HAUCHMUS).

Pa3nen: maTtemaTnyeckasi CTaTUCTHKA

[Ipy m3ydyeHurn MaTeMaTHYE€CKOW CTATUCTUKH HAJO0 MOHATh, YTO OHA TECHEWIIHUM
00pa3oM CBsi3aHa C TeOpUEH BEPOSITHOCTEH, U OOJIBIIMHCTBO €€ BHIBOJOB Oa3upyeTcs Ha
npeAeIbHBIX TEOpEMax TEOPUH BEPOSITHOCTEM.

Bce xapakTepuctuku, u3ydaeMble B Kypce MaTeMaTUYEeCKOM CTaTHCTHKH,
SIBJISIFOTCSI CTaTUCTUYECKUMU  aHAJIOTaMH  COOTBETCTBYIOIIMX  XapaKTEPHUCTHK,
paccMaTpUBaeMbIX B TEOPUU BEPOSTHOCTEH, MOJYYEHHBIMA Ha OCHOBE OTPaHUYEHHOTO
YHCJIa ONBITHBIX JAaHHBIX. CleqoBaTeNIbHO, €CIM, HAIPUMEpP, MAaTEMaTUUECKOE OXKUJIaHUE
U JUCTHEPCUs CIIy4YalHOW BEJIMYMHBI, M3y4aeMble B TCOPUM BEPOATHOCTEH, SIBIISIOTCS
XapaKTePHBIMU HECITy4alHBIMU YHCJIAMH, TO UX CTATUCTUYCCKUE aHAJIOTH — BBIOOPOYHAS
cpedHsis W BBIOOpOYHAs (WM HWCIpABIICHHAS) JUCIIEPCHUS SBISIIOTCS  CIydalHBIMU
BEJIMUYMHAMH, 3aBUCAIIMMH OT 0ObeMa W THUIMA BBHIOOPKH W Pa3IMYHBIMH ISl Pa3HBIX
BBIOOPOK.

Hano o6s3aTenbHO 3HATH U yYMETh BBIYMCIIATH TOYEYHBIC OIICHKH HEW3BECTHBIX
napaMeTpoB PACHPENCIICHUS CIy4ailHOM BEJIMYMHBI - BBIOOPOYHYIO CPEAHIO U
BBHIOOPOYHYIO (WJIM MCIIPABJICHHYIO) JUCIEPCHUI0, TaK Kak Jirobass cTaTUCTHYECKas
00paboTKa CBOAUTCS, IPEXKJIE BCEro, K HAXOXKICHUI0 MIMEHHO 3TUX XapaKTEPUCTHUK.

Crnenyer oOpaTuTh BHUMAaHUE HA TO, YTO ATH OLICHKU SIBJSIOTCS MPUOIMKEHHBIMU,
0COOEHHO 7151 BLIOOPOK Majioro oobema, 1 JJIsl CY>KJISHUSI O TOYHOCTH U HAJIEKHOCTH ATUX
OIIEHOK HAaJI0 YMETh MPUMEHSATh UHTEPBAIbHBIC OLICHKH W 3HATh METOJMKY MOCTPOCHUS
JIOBEPUTEIbLHBIX HHTEPBAJIOB.

Crnenyer Takke 0OpaTuTh BHUMaHWE HA TTOCTAHOBKY M PEIICHUE 3a/1aud MPOBEPKHU
PaBIONOAO0NUS CTAaTHCTHYCCKMX THIOTE3 M IMPUMEHEHHWE KPUTEPHUEB COTJIacHs,



KOJIMYCCTBCHHO OIIMCBIBAIOIINX CTCIICHb PACXOXACHUA MCKAY TCOPCTHUYCCKUM U
OMIITMPUYCCKUM paCIIpPEACIICHUSAMMU.

OtMeTuM B 3aKIIFIOUCHUC, YTO YCIICHIHOC HM3YUYCHHC OUCHHUILIINHBI «BpIcIas
MaTCMaTHuKay, HpI/IO6p€TeHI/I€ HGO6XOIII/IMI>IX KOMHGTGHHI/Iﬁ, YMCHI/Iﬁ N HAaBBIKOB BJIaJCHUA
MAaTEMATUYCCKUM aIlllapaToOM Tpe6yeT OT CTYACHTOB OOIBIIION CAaMOCTOSTECIILHOM pa60TI)I.
O6paTI/ITe BHHUMAHHUC, YTO KOJIMYCCTBO YdCOB, OTBOAUMEBIX Ha CAMOCTOATCIbHYIO pa60Ty B
COOTBCTCTBHUH C y‘—IC6HBIM IIJIaHOM, PaBHO WJIM, KaK IIpaBUJIO, OoJIbIIIEe qaCcoOB, OTBOJHUMBIX
Ha BCC BHUbI aYIUTOPHBIX 3aHATHUI.

10. MeToauyeckue pekoMeHAAIUH /sl IpenoJaBaTes

[Ipexxne Bcero, cimeayeT oOpaTHTh BHUMAaHHE CTYJEHTOB Ha TO, YTO MHOTHE
paszeinbl Kypca He TpeOyIoT Kakoi-In0o CrenualibHOW (JJOMOJHUTENBHOM) MOJTOTOBKU U
BIIOJIHE MOXET OBITh YCHEIIHO HW3YYEHbI, €CJIH CTYAEHTHl OyAyT MOCEIaTh 3aHATHS,
CBOEBPEMEHHO BBIMOJIHATH JOMAIIHUE 3aJaHusl U MO0JIb30BAThCA (MIPU HEOOXOJUMOCTH)
CHUCTEMOH IIJIAHOBBIX KOHCYJbTAallMi B TEUEHHE KaXKIOro ceMecTpa. Bomenmmume B Kypc
MaTEMaTUKH pa3leibl SBIIOTCA KIACCUYECKMMH, B TO K€ BPEMS OHU IPAKTUYECKU
OPHUEHTHPOBAHBI, TAK KaK UMEIOT MINPOKOE PACIPOCTPAHEHHE JJIs PEILEHUS pa3HOro poJa
3a7a4 BHYTPM CaMOMl MaTEeMaTMKM M NPHUKIAJHBIX 3a1ad. MX OCBOEHHE IOMOXKET
CTYyJICHTaM JIOTUYECKH BEPHO, APTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U IMCBMEHHYIO
pedb, YCIEUHO NMPUMEHTh HAKOTUICHHbBIE 3HaHUS B MPO(ECCUOHATBHON JeATETbHOCTH.

Heobxoaumo ¢ camMoro Hayana 3aHSITUH PEKOMEHAOBATh CTYAEHTaM OCHOBHYIO H
JOTIOJTHUTENbHYIO JIUTEPATYPY, a B KOHLE CEMECTpa JAaTh CIHUCOK BOIPOCOB s
MOJTOTOBKH K 3K3aMEHY.

CooOpaxeHusi 1 peKOMEH/Ialliuy, MPUBEJIEHHbIE B M. 9 pabouell mporpaMmsel IJis
CTYJIEHTOB, JOJDKHBI  OBITh YE€TKO C(HOPMYIMPOBAHBI U  HU3JIOKEHbl HMMEHHO
IPErnoIaBaTesieM Ha JIEKUHUAX, MPAKTUYECKUX 3aHATUAX U KOHCYJIbTAllUAX.

N3noxenune TEOPETUYECKOT O MaTepuala JOJIKHO CONPOBOXAATHCS
WUTIOCTPaTUBHBIMU IIPUMEpPaMH, TIIATEIbHO OTOOPaHHBIMU MPEINOAaBaTEIEM TaK, YTOOBI
TEXHUYECKUE TPYJHOCTH W BBIKJIAJKH MPHU PELICHUU 3a/1a4d HE OTBJIEKAJIU OT IJIABHOIO:
OCMBICIICHUS UEU U CYTH IPUMEHSEMBIX MeTO10B. CeayeTr Bcerna ykas3blBaTh IPUMEPHI
IPAKTUYECKOr0 MPUMEHEHUSI PACCMOTPEHHBIX Ha 3aHATHIX YpaBHEHUH U POpPMYII.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITh OpPraHU30BaHbl IPENOJaBaTeeM TaKUM
o0pa3oM, 4YTOOBI OCTaBaJOCh BpeMs Ha NEPUOJUYECKOE BBIMOJIHEHUE CTYJIEHTaMU
HEOOJBIION CaMOCTOATENIbHOM paboThl B  ayJUTOPUM IS TPOBEPKH yCBOEHUS
U3JI0)KEHHOTO MaTepuarna.

[IpenonaBatenb, BeAyUUMH MPAKTUUYECKUE 3aHATHUS, IOJDKEH COTIAaCOBBIBATH yUE€OHO
— TEMaTUYECKUW IUJIaH 3aHATUW C JIEKTOPOM, HCIIOJNb30BaTh €IUHYIO CHCTEMY
0003HAYEHUH.

[IpenonaBarento cienyeT AOOMBATHCS CUCTEMATUYECKON HENMPEepbIBHOM pPaboThI
CTYJCHTOB B TEUYEHHE CEMECTpa, HEOOXOIMMO BBISBIATH CHJIBHBIX CTYICHTOB H
IPUBJIEKATh UX K HAYYHOU paboTe, K yUaCcTHIO B Pa3HOTO POJa OJMMIINAaXx U KOHKypcax.

CTyaeHT JOJDKEH OILIyIaTh 3aWHTEPECOBAHHOCTH IPENOAABATENS B JOCTHKECHHU
KOHEYHOT'0 pe3yibTara: B MPHUOOpETeHUH OOydYaloIMMUCS MPOYHBIX 3HAHWM, YMEHUU U
BJIAJICHUSI HAKOIUIEHHON uWH(OpMaimend s pernieHus 3aad B Npo¢ecCHOHATHHOM
NEATEIbHOCTH.



Ipunoowcenue 1

CrtpykTypa u coepxaHue JUCHUILUIUHBI «BhIcas MaTeMaThKa

1o HanpasJeHuto moarotoku 15.03.01 «MammHoCcTpOoeHHE»
[Tpoduib moaroroBku «KoMIiekKCHbIE TEXHOTOTUYECKUE MPOIIECCHl U 000PYI0BaHUE MAITMHOCTPOEHUS» (OaKaiaBp)
3aoyHas hopma oOyueHus

n/n

Paznen

Cemectp

Henens
cemecrtpa

Bunsl yueOHoI paboThI,

BKJIrO4Yas CaMOCTOATCIIbHYIO

paboTy CTYJIEHTOB,
U TPYJOEMKOCTb B Yacax

Bunpl camoctosTensHON paboThI
CTYJICHTOB

Dopmbl
aTTeCTalluu

JI | TI/C | JLpa6. | CPC | KCP

K.P. | K.II. | PI'P | Pedepar | K/p

5 [ 3

=

€pBBII ceMecTp

11

O030p TeM, U3y4aeMBIX B IEPBOM CEMECTE.
Jlunetinas anrebpa. MaTpuIlbl, JSHCTBUS HaJT
MarpunaMu. OnpeaenuTenu, uX CBOUCTBA U
BBIYMCIICHHE. Pellienns cucTeM JIMHEHHBIX
YpPaBHEHUI.

2

16

1.2

00630p 3aga4, Bxoasammx B PI'P Ne 1.
Brinaua 3aganuii nepsoro stana PI'P Nel (o
TUHEIHON anredpe).

1.3

Bektopnas anreOpa. JInHeiHble onepanyy Haj
BEeKTOpaMHu. ba3uc U KoopaAuHaTBI BEKTOPA.
CkainsipHO€, BEKTOPHOE U CMEIIaHHOE
IIPOU3BENICHUS] BEKTOPOB, UX CBOMCTBA
JInHelHbIE TPOCTPaHCTBA. .

16

14

0630p 3agay, Bxoasaumx B PI'P No 2.
Brinaua 3aganuit PI'P Broporo srama Nel (mmo
BEKTOPHOU anredpe).

1.5

JuddepenunanbHoe ncunciaeHne GyHKIui ogHON
nepemeHHou. [Ipenen nocienoBaTeIbHOCTH U
¢ynkuuu. TexHuka BEIYUCIEHUS MTPEIENIOB.
[IpousBoanas. OCHOBHBIE MpaBuia U GOPMYJIIbI
BBIYUCIICHUS] IPOU3BOHOM.

16

1.6

00630p 3ama4, BXoAsAMHKX B niepBbIii aTanm PI'P Ne 3.
Boigaua 3aganuii PI'P Ne2 no maTematnyeckomy




aHaJN3Yy.

1.7

Hccnenoanue GpyHKIMiA OTHON IEpEMEHHON U
MOCTPOCHUE TPa(UKOB.

16

1.8

00630p 3a1a4, BXoasnmx Bo Bropoi star PI'P Ne 2.

4

14

CDOpMa ammecmayuu

Bcero yacoB no quciuninge
B IIEPBOM CEMECTPE

8

10

126

PT'P

TOPOI ceEMEeCTp

2.1

O0630p TeM, U3ydaeMbIX BO BTOPOM CEMECTpE
@yHKIUA HECKOJIbKUX MEepEeMEHHBbIX. YacTHble
MPOU3BOJHBIE. [Tonue1i muddepeHIma.
[IpousBoaHbie CHOXKHOW (YHKIUU HECKOJIBKUX
MIEPEMEHHBIX

YactHble npou3BoaHbIE U AU hepeHIIHaIbI
BBICIIUX MOPAIKOB. [Ipon3Boanas no
HampaBlieHuto. ['paauent. JkcrpeMmyM QyHKIUU
HECKOJIbKUX ITEPEMEHHBIX

2

20

2.2

0630p 3anau, Bxoasammx B PI'P Ne 3
Brinaua 3agaamii PI'P Ne 3 o ¢pynkuumsm
HECKOJIbKUX NTEPEMEHHBIX.

20

2.3

NHterpansHoe ncuncnenue. Heonpenenenusii
MHTETrpai u ero coiicta. OO011ee npeacTaBieHne
0 MeToJlax UHTerpupoBanus. OnpeneneHHbli
uHTerpall. Ilpunoxenus onpeneacHHOro
nHTerpasa. KpatHele uHTErpasl

30

2.4

0630p 3ama4, Bxoasmmx B PI'P Ne 4
Brinaua 3aganuit PI'P Ne 4 o unTerpansHomy
VCYHUCIICHUIO.

20

2.5

Yucnoseie psabl. OCHOBHBIE TOHSTHS.
Crenennsie psabl. Paznoxenne GpyHKni B
creneHHble panabl. Paael Telnopa.

20

2.6

00630p 3ana4, Bxoasmmx B PI'P Ne 5
Brinaua 3amanmii PITP Ne 5.

20

@opma ammecmayuu

Bcero yacoB 1o AuCHUILIMHE
BO BTOPOM CEMECTPEC

130

PI'P




Bcero dacoB Ha mepBoM Kypce

14

18

256

PI'P

Tpetuii cemecTp

3.1

O030p TeM, H3y4aeMBbIX B TPETHEM CEMECTPE.
JuddepeHnnansHble ypaBHEHUS IEPBOTO
nopsaka. 3agada Komm.

24

3.2

00630p 3aga4 nepsoro stana PI'P Ne 6.
Brinaua 3aganuii nepsoro artana PI'P Ne 6 o
YPaBHEHUSM IIEPBOTO MOPSAKA.

24

3.3

Juddepenunansabie ypaBHEHHS N-0T0 MOPSIKA C
HOCTOSTHHBIMH KO3((UIIMEHTAMH U CHCTEMBI.

24

3.4

00630p 3ama4 BTOporo 3tama PI'P No 6.
Brinaua 3aganuii Broporo stana PI'P Ne 6 o
ypaBHEHUSAM N-TO MOPSIJIKA.

24

CDopJvza ammecmayuu

Bcero yacoB no aucrurninHe
B TPETHEM CEMECTpe

6

6

96

PI'P

UetrBepThill ceMecTp

4.1

O030p TeM, 3ydaeMbIX B Y4ETBEPTOM CEMECTpeE.
Teopus BepositTHOCcTel. CitydaiiHble COOBITHSL.
Omnpenenenns BepossTHOCTH. OCHOBHBIE TEOPEMBI
TEOPHUH BEPOSTHOCTEH U CIIEACTBUS U3 HUX.

2

15

4.2

0O0630p 3a7a4, BXOAAMIMX B 1iepBbIit aTanm PI'P Ne 7.
Brinaua 3aganuii nepsoro stana PI'P No 7.

15

4.3

Crnydaiinple BeTUYUHBI. YHCIIOBBIE
XapaKTEPUCTUKHU CIy4yalHbIX BEIMUYMH. OCHOBHBIE
3aKOHBI PacIpeaeIeHUs TUCKPETHBIX U
HENPEPHIBHBIX CIYYANHBIX BETUYUH.

15

4.4

0O0630p 3ama4, BXoasmux Bo BTopoi atan PI'P Ne 7.
Brinaua 3aganuii Broporo srana PT'P Ne 7.

15

4.5

OcHOBHBIE 3a/laud MaTEMaTUYECKON CTATUCTUKHU.
Bri6opounsiii Metoa. ['eHepaiibHas COBOKYITHOCTh
u BeIOOpKa. [locTpoeHue sMmupudeckoit QyHKIIUN
pacrnpeneneHus BBIOOPKH, MOJIUTOHA u
TUCTOTPaMMbl OTHOCUTEJIbHBIX 4acTOT.ToUeuHbIe U
WHTEPBaJIbHbIE OIIEHKU MapaMeTPOB

15




pacrnpeeneHus.
Brigaua 3amaauii PI'P Ne 8 mo maremarnueckon
CTaTHUCTHKE.

16 00630p 3ama4, Bxoasammx B PI'P No 9, 2 15
Dopma ammecmayuu

Bcero yacoB no aucruruiiae 6 6 96 2

B YETBEPTOM CEMECTPE PI'P

Bcero 4dacoB Ha BTopoM Kypce 121 12 192 3
PI'P

Bcero 4acoB 1o AMCHUIUIMHE HA IIEPBOM U BTOPOM 26| 30 448 8

Kypcax. PI'P




Ipunooswcernue 2

MUWHUCTEPCTBO HAYKHU 1 BBICHIEI'O ObPA3OBAHUA

POCCHIMCKOM ®EJEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICHIEI'O OBPA3OBAHM

«MOCKOBCKUH HOHI/ITEXHI‘/JIIIECKI/H‘/'I YHUBEPCUTET»
(MOCKOBCKHMMU ITOJIMTEX)

Hanpagienue moarotoBku
15.03.01 MAIIIMHOCTPOEHUE
[Ipodunb noaAroTOBKH
«KoMIuieKCHbIE TEXHOJIOTMYECKUE TPOIECChl K 000pyI0BaHKE
MalIUHOCTPOEHUS
®opma 00ydeHus: 3a09Hast

Kadbenpa marematuku

®OHJ] OLIEHOYHLIX CPEJICTB
10 JIUCLIATIJIUHE

Briclias MmaTeMaTuka

Cocras:

1. [TaciopT oH1a OTICHOYHBIX CPE/ICTB

2. OnucaHue OLICHOYHBIX CPENICTB:

- DK3aMeHalMOHHBIE OUJICTRI

- KomrnekTsl 3agaHuit 11 KOHTPOJIBHBIX PadOT

- Kommiekt BompocoB

- KomrmnekT 3a1anuii 17151 BHITIOTHEHUS pacyeTHO-TpaduyecKux padoT

CocraBurens: goil., K.¢.-M.H. Koran E.A.

Mocksa 2020



MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTH KOMIIETEHIIMIA

Taomuna 1

«Bricmas mareMaTuka»

@I'0C BO 15.03.01 «MamuHOCTpOCHHE)
IIpodmne noaroroBku ««KoMmieKCHbIE TEXHOIOTHYECKHE MPOLECCHl U 000PYI0BaHUE MAITMHOCTPOCHHUS

B nporniecce ocBoeHUs JAHHON TUCHUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET ClICAYIoIre 00nenpodecCHOHaIbHbIC KOMICTCHIINHN:

KOMIIETEHIIM IlepeyeHb KOMIIOHEHTOB Texnonorus ®opmMma Crenenu ypoBHEW OCBOECHHUS
NMHAEKC | ®OPMYJIMPOBKA dhopmupoBaHUs OLIEHOYHOTO KOMITETCHIUI
KOMITCTEHITHA cpencrBa**

OIIK-1 CnocoO6HOCTh 3HaTh: JICKIHUS, YO ba3oBblii ypOoBEHb
HCII0JIb30BAaTh OCHOBHBIE | OCHOBOIOJIArarolme camoctosrenbhHas | KP -BJIaJIe€T HaBBIKAMH PabOTHI C
3aKOHOMEPHOCTH, TEOPETHUUECKHUE MOJI0KECHMUS, pabora, PT'P OCHOBHBIMH MOHSATUSIMHU U
JICHCTBYIOILLIAE B MPEYCMOTPEHHBIE TPOTPAMMOIL CEMUHApPCKUE T METOJAaMH B PaMKax
MPOLIECCE U3TOTOBICHUS | JUCUUILIUHBIL, ISl OCMbBICICHUS 3aHATUSA 2b JUCUUILIHBI;

MalIMHOCTPOUTCIIbHBIX
u3JIeauil TpedyeMoro
Ka4ecTBa, 3aJIaHHOTO
KOJIUYECTBA MPH
HaMMCHBIINX 3aTpaTrax
OOIIECTBEHHOTO TPyAa

OCHOBHBIX 3aKOHOMEPHOCTEM,
JEHCTBYIOIUX B IpOLECCEe
WU3TOTOBJICHUS
MAaIIMHOCTPOUTENIBHBIX U3EIHN
YMETB:

UCIIOJIB30BaTh MaTEMAaTUYECKHE
METO/BI I aHAJIN3a OCHOBHBIX
3aKOHOMEPHOCTEH, ACUCTBYIOIINX B
IIPOLECCE U3TOTOBJICHUS
MaIlIUHOCTPOUTEIBHBIX U3IETUN
BJIAJIETh:

METOJAMHU MaTE€MaTHYECKOT O
aHajan3a U MOZACIIUPOBAHUS IS
aJICKBaTHOT'O OITMCAaHUsI OCHOBHBIX
3aKOHOMEPHOCTEH, ACUCTBYIOIINUX B
IIPOLIECCE U3TOTOBJICHUS
MaIIUHOCTPOUTEIBHBIX U3JIETIUN

[ToBblIIeHHBINH YPOBEHB
-CBOOOJIHO BJIaJIeeT
MaTeMaTHYeCKUMHU METOIaMH
U TIPUHIATIAMHA
npuoOpeTeHus,
MCIIOJIb30BaHUsl U OOHOBIICHUS
6osee TIIyO0OKHX
MaTeMaTHYCCKUX 3HAHUM;
-BJIa/IeeT Pa3IMYHbIMU
crocobamu coopa, 00padboTKH
U IPUMEHEHUS
MaTeMaTHYeCKOM
uH(pOopMaLnu;

**- CoxkparieHus GopM OLIEHOYHBIX CpelicTB cM. B Tabmuie 2 K PII.



Hepequb OLCHOYHLIX CPEACTB M0 JUCHUIIJINHE

«BbICIIIasi MATEMATHKA)

Tabmuma 2
HaumenoBanue [IpencraBnenue
Ne KpaTkas xapakTtepucTuka OleHOYHOTO
OIICHOYHOT'O OIIEHOYHOTI'O CPEJICTBA B
/1 cpencTBa
CpeacTBa dOC
1 | KoarponbHas CpenctBo mpoBEpPKH YMEHUI Kom1iekT KOHTpOJIbHBIX
(camocTodATENbHAS) | MPUMEHSTH MOJYYCHHbIC 3HAHUS IS 3aJlaHu# 10 BapHaHTaM

pabora, (KP)

pelicHus 3a4a4 OIMPCACIICHHOI'O TUIla
110 TEMC HUJIN pa3acily

2 | PacuerHo-
rpaduueckas
pabora, (PI'P)

CpenctBo mpoBEpKH YMEHUM
MIPUMEHATD MMOJTYYEHHBIC 3HAHUS 110
3apaHee ONpeleIEHHON METOIUKE IS
pELIEHHKS 3a/1a4 WK 3aJaHui 110
MOJYJIO UM AUCHUIUIMHE B IEJIOM.

KomiiekT 3amanuii nis
BBITIOJTHEHUS PaCYEeTHO-
rpaduveckoit paboTh

YcTHBI onpoc
cobecenoBanue,
(YO)

CpencTBO KOHTPOJIS, OPraHU30BaHHOE
KaK crieluraibHas oecena
MeIarOrMYeCKOro pabOTHUKA C
00y4aroIuMCs Ha TEMBbI, CBSI3aHHBIC C
HA3y4aeMOU JUCUUIUIMHON, U
paccyrTaHHOE Ha BBISICHEHUE 00beMa
3HAHWUW 00YYaIOIIETrocs 1o
OTIpEICIICHHOMY pa3ieiy, TeMe,
npoOemMe u T.1.

Bormpocs o
TeMam/paszzenam
JUCLUTIIINHBI

Tecr, (T)

Cucrema cTaHIapTU3UPOBAHHBIX
3aJaHNH, TTO3BOJISIOMIAst
aBTOMAaTU3UPOBATh NPOLEAYPY
M3MEPEHUS YPOBHS 3HAHUN U YMEHHU
oOyuaromierocs.

dDoHn TeCTOBEIX 3aaHUI

5 | Ox3amenanmonHble | CpeCcTBO MPOBEPKU 3HAHMA, YMEHHH, | DK3aMEHAIlMOHHBIC
ounetsl (OB) HAaBBIKOB. MOKeT BKJIIOUATh KOMIUIEKC | OHMJIETHI.
TEOPETUYECKHUX BOIIPOCOB, 337134, [Ikasa orleHUBaHUS U
MPAKTUYECKUX 3aJJaHH. npoleaypa NpUMEHEHHsI.
[TpomexyTouHas Ok3ameH (D) 1) yetho (V)
atrecranus (ITA) 3auer (3) 2) nucemenHo (I1)

Odopmirenune u onucaHue OLEHOYHBIX CPEACTB

1. dDopmMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

JK3aMeHAIMOHHbIE ONJIEThI
1.1. Haznauenue: Mcnosib3ytoTcs 11 MPOBEICHUS TPOMEXKYTOUHOM aTTeCTallUuN
(ITA) mo nucrurinHe "BpIciiias MaTeMaTHka' .
1.2. PernaMeHT 3K3aMeHa: - BpeMsi Ha OATOTOBKY T€3UCOB OTBETOB - 110 45 MUH.
- C1oco0® KOHTpOJISI: YCTHBIE OTBETHI.

1.3. [lIkxana orieHUBaHUS:

"OTaMYHO'" - eclid CTYJEHT IIyOOKO U MPOYHO OCBOMJI BECh MaTepHall MPOTrPaMMBbI
0o0y4eHHs, MCUEpIIbIBAIOIIE, MOCIIEI0BATENbHO, IPAMOTHO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, He 3aTPYAHSIETCS ¢ OTBETOM MPU WU3MEHEHUU 3aJaHusi, CBOOOIHO CITPaBJISETCS C
3a/layaMy U IPaKTUYECKUMHU 33JaHUSIMU, IPABHIIBHO 0OOCHOBBIBAET MPUHSTHIEC PEILICHHUS.



"Xopomo'"- eciiv CTyJIEHT TBEPJIO 3HAET MPOTPAMMHBIN MaTepuall, TPaMOTHO U 1O
CYILIECTBY €ro M3J1araer, He JAOIMYCKaeT CYIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC,
BJIaJ€eT HEOOXOJIMMBIMU YMEHUSMU M HABBIKAMU IPU BBINOJHEHUU MPAKTHUYECKHUX
3aJITaHUN.

"YaoBiaeTBOpUTENBbHO'" - €ClM CTYJEHT OCBOWJI TOJBKO OCHOBHOM MaTepHall
IporpamMMbl, HO HE 3HAET OTIEIbHBIX TEM, JOINYCKAaeT HETOYHOCTH, HEAOCTATOYHO
npaBWibHbIE (HOPMYIUPOBKHU, HAPYIIAET MOCIIEIOBATEIILHOCTh U3JI0KEHUS TPOTPAMMHOTO
MaTepualia U UCTIBITHIBAET 3aTPY/IHEHUS B BHIMOJHEHUH MPAKTUYECKUX 3aJaHUN.

"HeynoBJIeTBOPUTEJBHO' - €ClIM CTYJEHT HE 3HAaeT 3HAYUTEIbHOW YacTu
IPOrpaMMHOTO MaTepHana, AOMyCKAeT CepbE3HbIE OUTUOKH, C OOJBIIMMHE 3aTPYIHECHUSIMHU
BBITIOJTHSICT MPAKTUYECKUE 3aJaHUS.

Kaxxnoe 3amanue sx3aMeHaIIMOHHOTO OnjieTa OolleHuBaeTcs oTaeapHo. Oomei
OLICHKOM SIBJISIETCS CPEIHEE 3HAUCHHE, OKPYTIIEHHOE JI0 LIEJIOr0 3HAYEHUS.

1.4. KOoMIUIEKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIIOYAET MO KaXJIOMY pasjueny 25-
30 6uieToB (XpaHATCA B LIGHTPE MATEMATUYECKOTO 00pa30BaHMs ).

2. dopMa NPOMEKYTOUYHOH aTTECTALMM: 3a4YeT.
IlIkaJjia oueHUBaHUSA:
1. 3aureHo - CTyIeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,

HaBBIKOB TMPUBEACHHBIM B TaOJUIaX MOKa3aTelsiM, OIEPUPYET MPUOOPETCHHBIMU
3HAHUSIMH, YMEHHUSIMH, HABBIKAMHU, TPUMEHSIET UX B CUTyallUsIX MMOBBIIICHHON CIOKHOCTH.
[Ipu 5TOM MOTYT OBITh JOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYAHEHUS
IIPY AHATUTUYECKUX OIEpalMsiX, IEPEHOCE 3HAHUM U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE
CUTYaIlUHU.

2. He 3a4TeHo - CTyJEHT AEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUMU,
YMEHHUM, HABBIKOB MPUBEACHHBIM B Ta0JMIAX MOKA3aTENsIM, JIOMYCKAIOTCS 3HAUYUTEIIbHbBIC
OIUOKH, TPOSIBIAECTCA OTCYTCTBUE 3HAHHWM, YMEHHM, HABBIKOB MO PsAy MOKa3aTesei,
CTYAEHT HCHIBITBIBAET 3HAYMTEIBHBIC 3aTPYJHEHUS [PHU OINEPUPOBAHUM 3HAHUSAMHU U
YMEHUSIMU ITPU UX IIEPEHOCE HA HOBBIE CUTYaLIUU.

Tunosbie BApUAHTHI OUJIETOB MPUWJIATAIOTCH.



MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALINN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE

OBPA30OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

daxkynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
HuctumnHa — «BeIciiast MaTeMaTHKa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBI BUIET

1. OnpenenuTenn U UX CBONCTBA.
2. YwucnoBas nocienoBaTeaIbHOCTh U €€ Mpeel.
12 -1 2
3. PemmuTe MaTpwdHOE ypaBHEHHE XB=A, €CIH A=(2 J, B =( 0 J :
4, Haittu yros Mexay BeKTOpaMHu a=(L-2-2) U b =(2,0,).
5. Haiitu mpou3BoaHyt0 (PYHKITUH, 33JaHHOM MapaMeTpUIECKU
ML 2t?
1+t%° 1+t°
6.  Haiitu npenen GpyHKuum lim YXF2 2
x»>-1  x+1
7. Haiinute sxcTpeMyMbl GyHKIMH — y = x* —2x°.
YTBepxkaeHO Ha 3acenanuu Kadeapsl «MaremaTuka» «___ » 202 r.,

poTOKOJI No
3aB. kadenpoi / /




MUHUCTEPCTBO HAVKHU U BBICIHIET'O OBPAZOBAHUS
POCCHUICKOU ®EJEPALINN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE

OBPA30OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

daxkynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
HuctuminHa — «BeIciiast MaTeMaTHKa
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBINA BUJIET
1. JIunelinas komOuHAIMs BeKTOpoB. basuc. KoopauHaTe! BekTopa.
2. luddhepeHnpyeMocThb, muddepenmman, reOMETPUYECCKUM CMBICJT
nuddepennuana.

o X +2X% =-1
3. Pemnth cuctemy MeTo10M 00paTHOM MaTpHUILIbI

2% —3x%, =12

4. ITokazaTh, 4TO BEKTOphl m=(-12), n=(203), p=(-2-11) 00pa3yroT Oa3uc B
MIPOCTPAHCTBE.

5. [Ipsimast 1, TPOXOAUT Uepe3 TOUKY A(45) IMapajuiesIbHO BEKTOpY q=(13). [Ipsamas
|, TIPOXOJUT Yepe3 TOUKY B(6:4) MEPHEHIUKYIIPHO BEKTOpY h=(-23). HaiiTu TOuKy

NEpECCUCHUS ITPAMBIX.
52n—l _ 22n
6. Beraucauth Ipeaeci nmoCjaea0BaTCIbHOCTH  lim

N—o0 22n+l+52n+2 '

7. Haiinmute skcTpeMyM QyHKIUH y =+/x ++/6-x.

YTBepxkaeHO Ha 3acenanuu Kadeapsl «MaremMaTukay «  » 202 r.,
poTOKOJI No
3aB. kadeapoii / /




MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALINN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE

OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

daxkynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
HuctumnHa — «BeIciiast MaTeMaTHKa
Kypc 1, cemectp 2

JK3aMeHAIIMOHHBIN OmJteT Ne 1

1. [TepBooOpasHas, HeonpeaeaeHHbI HHTErpai. Tabnniia OCHOBHBIX
WUHTErpaJIoB.
. dx
2. BrrancnnTh HEONpeIeIeHHbIA NHTETPal j :
45— x++/5-x
7.6
3. BrruucnuTh onpeeneHHblii HHTErpal j:%sin2 X C0S XdX .
0
4. VYkaxute, Kakol U3 HeCOOCTBEHHBIX UHTETPAJIOB SIBJISIETCS CXOIALIUMCS
[xdx, [xdx, [vx®dx.
1 1 1
S. Haiitn 4acTHBIC IPOU3BOIHBIE BTOPOTO MOPSIKA QYHKIIMU Z = cos(X® —2xy),

yO€uThCs, 9TO 7}, =27}, .

VYTBepkieHo Ha 3aceqanuu kadeapsl «MaremaTukay «  » 202 r.,
poTOKOJI No
3aB. kadeapoii / /




MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALINN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE

OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

daxkynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
HuctumnHa — «BeIciiast MaTeMaTHKa
Kypc 2, cemectp 3

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1. OCHOBHBIE MOHATHSI TEOPUU OOBIKHOBEHHBIX NU(PhEepeHIIUATbHBIX YPABHEHU
NEepPBOTO MOpSJIKA.

2. Kommnekcuble uncia. Onpeaenenue, (GopMbl 3alUCH U IEUCTBUS HAJl HUMHU.

3. Pemuth ypaBHeHHE: Y —2y" +y = 2X.

VYTBepxKAEHO Ha 3aceannu Kapeapsl «MaremMaTnka» « _ » 202 r,
IpoTOKOJI Ne

3aB. kadenpoit / /

MUHUCTEPCTBO HAVKU U BBICIIIET'O OBPASOBAHUS
POCCUINCKOU ®EJEPAITNN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE BIO/)KETHOE

OBPA3OBATEJIBHOE
VUPEXJIEHUE BBICIIEI'O OBPA3SOBAHUS
«MOCKOBCKHWH MNOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakynbTeT 0a30BBIX KOMIIETEHIINH, Kadeapa «MartemaTuka
JucuummHa «Beicmias MaTemMaTuka
Kypc 2, cemectp 3

9K3AMEHAIIMOHHBIA BUJIET
1. Jluneiinple ogHOpoAHBIE IU(D@EpeHIHATbHBIE YpaBHEHHUS N-ro TOpsKa.
Oo6mue cpoiictBa pemieHuid. [lonarue pyHAaMEHTANIbHOW CUCTEMBI PEIICHUM JTHUHEHHBIX
OJTHOPOAHBIX AU(depeHINATBHBIX YPaBHEHUI N — ro mopsaKa.

2. N3BrieueHne KOpHS N — OM CTEMEHU U3 KOMIUIEKCHOTO YHMCIIA.
3. Pemnts 3anauy Komm: y'=2xe*+y, y(0)=0.
YTBepkJieHO Ha 3acefanuu kadeapsl «KMaremaTukay «  » 202 r.,

poTOKO0JI No
3aB. kadenpoi / /




MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALINN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE

OBPA30OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

®daxkynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTrka
HuctumnHa — «BeIciiast MaTeMaTHKa
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBINA BUJIET Ne 17

1. ['unepreoMeTpuyeCKril 3aKOH paclpeaeIICHUs CIIy4alHOW BEJIMYMHBI

2. Jluneiinass cpeaHekBaApaTudeckass perpeccus. OTbICKaHWE JIMHEWHOU
perpeccuy METOJI0M HaMMEHBIINX KBAIPATOB.

3. HaiitTu BeposSITHOCTh paOOThI AJNEKTPUUECKONW LEenu, n300paKEeHHOW Ha pHC.,

CCJIM BCPOATHOCTD pa6OTBI KaXXJa0ro u3 HE3aBMCHUMO pa6OTaIOHII/IX 9JICMCHTOB LCIIN paBHA

p=0.9.

# L]

(-

4. JleTanb, M3roTOBIICHHAS aBTOMATOM, CUMTACTCS T'OJHOM, €CIU OTKJIOHCHHE ¢
KOHTPOJIMPYEMOTO pa3Mepa OT MPOSKTHOTO He mpeBbiaeT 2 MM. CiydaiiHble OTKJIOHEHUS
KOHTPOJIUPYEMOTO pa3Mepa OT MPOEKTHOTO TMOJYUHEHBI HOPMAIBHOMY 3aKOHY CO
CpPeIHUM KBaJIpaTUYECKUM OTKJIIOHCHHEM o =1MM M MaTeMaTHYSCKHM OXXuaaHueM a = 0.
CKOJIBKO MIPOIIEHTOB HErOIHBIX JIETAJICH N3rOTaBIMBAET aBTOMAT?

VYTBepkaeHO Ha 3aceaHnu Kadenpsl «MaremaTuka» « _ » 202 r.,
poTOKOJI No
3aB. kadeapoii / /




KommiekTsl TecTtoBbIX 3aaHui (T) u koHTpOJBLHBIX padoT (KP)
(nast onenkn kommerenuii OIK-1)
0 JUCIUTIIMHE BhIcias MmaTeMaTnka

(HaMMEHOBAHUE AUCITUTINHBI)

1-b1if cemecTp

1. HaiiTu 3Ha4€HMs MATPUYHOTO MHOTOWIEHA F(A)

-1 0
f(x)=—x3+2x2—x+3,A=( ]
3 2

2. Haiity panr MaTpuibl IPUBEAECHUEM K CTYIIEHYAaTOMY
-2 0 8 1 -5
3 -1 7 2 4

By -8 2 -6 -3 -13
1 -3 13 5 17
1 2 1
3. BeruucauTs onpeaenutens NpuBeACHUEM K CTylIEeHYaTOMy BUIy |3 -5 3
2 7 -
4. Haiftu matpuity, oOpatHyto gaHHOU (a). Pemmth matpuuHOe ypaBHeHUE (0)
L2 1 2 -2 3 5
@ |3 5 3 (6)[3 4)[X:(3 M oj
2 7 -1

5. PemnTh cucteMy ypaBHEHUN. YKa3aTh OOLIEE U OJJHO YACTHOE peLIeHue (a).
Pemmts cucreMy ¢ moMoIip0 oopaTHOM MaTpuIlsl U 1o ¢popmyinam Kpamepa (0)

4%, +9X, —=5X, —8X, =5 X, +2X, + %X, =5
(a) 43% +7x,— 2%, —4x, =4 (6) 3%, —5x, +3x, =—7
2X, +5X, + X, +3X, =3 2X + 7%, —X; =13

1. PacnmcaTh pasiokKeHHe BEKTOpa X IO BEKTOpaM M p,q,r
X={5-12.1}, P={1-30}, G={L-11), F={0,-12)
2. KonnuHeapHsl 11 BEKTOPHL p U q?
a={2,0,1}, b={-231}, p=2a+2b, q=3a-2b

3. Berunciurs MO/ NapaJLIENorpaMMa, MOCTPOEHHOTO Ha BEKTOpax aub a-—
YTOJI MEXLy BEKTOPAMH P H

a=2p+q, b=p-34,  [p[=2,[o=2,  a=7



TecToBOE 3aJaHME MO0 KOMILIEKCHBIM YHCJIaM

3AJJAHUE 1
YcTaHOBUTE COOTBETCTBUE MCKIAY KOMIIUICKCHBIM YHCJIOM U €TO MOJYJICM.

1 1—i 2./2

2 2+2i 2
3 —3+4i 2
4 J3-2i 5
5

\/7

3AJIAHHUE 2
Jle#icTBUTEIbHAS YaCTh KOMIUIEKCHOTO unciaa (3—2i)° paBHa

BAPUAHTBHI OTBETOB: 1) Vi3 2) 5 3) 13  4) 9.

3AJJIAHHUE 3
Ha pucynke mpenacraBiieHa Te€OMETpUYECKas WILTIOCTPALUs KOMIUIEKCHOTO 4Hucia
Z =X+1y. Torma Tpuronomerpudeckas opma 3armcy 3TOTO YUCIIa HMEET BH]T

YA
1/2 z
0 B2 X
| OtBer |
3AJIAHUE 4

BekTop, COOTBETCTBYIOLINM CyMME KOMIUIEKCHBIX uncen z, =-1+i u z,=2-3i,

M300paKE€H Ha PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

y
1\2 YA
2 4
1) ] ) A 3) YA )
1
- A - 7‘ "
1 o x O T°x 0 X 0 2 X
-2
3AIAHHUE 5
JlaHbI 2 KOMIIJICKCHBIX YHMCIa Z, 1 7,.
YA y
225°




Torna apryment npousBeaenust arg(z;z,) (B rpagycax) paBeH

| OtBer |
3AJIAHHME 6
JlaHbl 2 KOMIUIEKCHBIX YUCNIA Z; U Z,.
z
1 22
120° 60"
ol x 0 X
Torga aprymeHT oTHowIEeHHs arg(z,/z,) (B rpagycax) paBeH
| OtBer | |
3AJTAHUE 7
Haittn Moyne KOMILIEKCHOTO Uucaa Z, eciiv Imz=3, a argz=arcsin(3/5).
| OtBer | |
3AJIAHHUE 8
JIaHO KOMIUIEKCHOE YHCIIO z=2+,/5i. VYCTaHOBUTE COOTBETCTBHE MEXKIY
onepanusM HaJl TaHHBIM YHUCIIOM U PE3YyJIbTaTaMU UX BBITIOJIHEHUSI.
1 14 2+/5i
2 Z1)z| 4
3 2+7 9
4 z-1Z 2 5 i
3 3
3A/IAHHME 9

Haiitn 3nauenus kopas 3/-1. [loka3zaTe X Ha KOMIUIEKCHOHN TJIOCKOCTH.
| Otger |

3AJIAHHUE 10
V2

Ilycth z:%-ﬂ?. Brrancnuts (

J2 .JEJSO
—+i— .
2
BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2  4) 2%,



3anaHus M0 MaTeMATHYECKOMY aHAJIU3Y

YucnoBas mocnenoBarebHOCTh. [Ipeaen uncioBom nocie10BaTeaIbHOCTH.

Beckoneuno Maible 1 OECKOHEYHO OOIBIIHE MOCJICIOBATEeILHOCTH. UHCIIO €.
2

HaiiTi nmpou3BoaHyI0 (QYHKIHMH Y = 7thx c
+
1. HaiiT mpou3BOAHYIO V. :
a) y:arctg3ln£ 0) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y
2. Hailitu Iim(i— L j
x-=| X arctgx
3. IIpoBecTu MOJIHOE HCCIEN0BAHUE U NOCTPOUTH rpadux f (x)=x? +i2
X
1. BpranciauTe npenenst:
n+l n-1 :
Laim2 =2 2. 4im 33X 3 jim (1-3x)""
nowo M4 LGN X201 _ X X—>+0
2. BbIUHCIHUTH IPOU3BOIHBIC:
6X 1 .
1y=—"%% _ 2 y_arctg’ ———— +sinin2
y 3sin(12x -1 y =arctg 1_2X2+S|nn X
X+4 2
1. IToctponts rpadpuk: y=—-; y=
p paduk: y TR AN
2. Halitu nipenensl:
(2-n)’ —(1+n)’ _ Jn+2-38n®+3
1) lim - > 2)lim
= (1+n) —(2-n) 2 Yn+5+n
2 n*
3) lim 2n2+3 4) Iimn(xfn2+1—n)
n-ol| 2n° +1 n—w
0, x<—-7x

3. HccnenoBath Ha HEOPEPBHIBHOCTH M BBITIOJHUTB YEPTEK: Y =<SinX, —7 < X<0
7z, X=0




2-0 ceMecTp

Boruucanrsb HEONPEACJICHHDBIC HHTEIPAJIbI

dx - dx
1. [——— 2.Jx-27%d 3. [e* d 4. ———— 5. 3xd
IZ(X+\/; [ x X [e” cos xdx Ix2—6x+18 | x cos 3xdx
in3
dx 7 x—-1 X+1 9. | dx 10 jsm X dx

6. [—— . [———dx dX
Ix2+6x+5 J\/x+1+2 8 s X2 +

. ) 2
vJ1—x? arcsin X COS” X

Bberuucanrsb ONpeacJaeHHbIC HHTEIPAJibl

7.6 . 1 dX 1 e® dX 6
1. [ 3sin?xcosxdx 2. [——  3.[(x-1)e"dx 4, [————— 5.
£ g\/1+3x g( ) I 7+Inx {1+\/3x 2
2 2 -4 1x2 V3 8 2
6. | 1HXT 7. jiz 8. jx 2+2de Q. dex 10. [V4—x*dx
‘2 arctgx 1(3x+5) o X°+1 0 1+ X2 0

Heco0cTBeHHBbIE HHTErPAJIbI

1. YKa)KHTG, KaKo# 13 HeCOOCTBEHHBIX HHTCT'PAJIOB ABJIACTCA CXOOAIUMCH

T\/;dx, Tx‘3dx, T\/Fdx :

2. BBIYMCAUTBE MHTETPal, yCTAHOBUTH €TI0 CXOJAUMOCTD HUJIH PACXOAUMOCTD j 1
Sl+xP

3. Beuncinte HHTETpaAIl, yCTAHOBUTD €TI0 CXOAUMOCTD WIIH PACXOJAUMOCTh jln xdx
1

o a dx
4. BeiuncauTh HECOOCTBEHHBIA MHTErpall jT, YCTaHOBHUTH €0 CXOJAMMOCTh UIIU
04X

paCXOI[HMOCTI).
dx
5 BBI‘-II/ICJ'II/ITB HGCO6CTB€HHLII/I HHTGFpaJI I 5 YCTaHOBI/ITI) €ro CXO0AUMMOCTh UJIN
-1
paCXOI[I/IMOCTI:-.

dx

1. BrrancanTte HecOOCTBEHHBIN HHTCTpAJI .[ , YCTAHOBHUTDH €T0 CXOJAUMOCTD
0
HJIK paCXOIUMOCTbD.

Bbruuciaurtsb HBOﬁHbIe HHTErpaljbl

1. [f(x+5y)dxdy, D={(x,y)0<x<l 0<y<I1}.
(D)

2. [[(10—x* —y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OTPAHUYCHHOE JTUHUSIMU
(D)

y=X, y=x°.



4. [[4xydxdy, D — MHOXECTBO TOUYEK IIIOCKOCTH, OTPAHUYEHHOE JINHUSAMU
(©)

Xx=1 y=X, y=3X

5. [[(x* +y)dxdy, D — MHOXeCTBO TOYEK IUIOCKOCTH, OTPAaHNUYECHHOE JINHUSIMHU
(D)

y=x/2, y=2x, y=2/x (x>0).
BpranciauTh 1BOMHBIE MHTETPAIIBI, IEPEUAS K HOJISIPHBIM KOOPIMHATAM

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

2. [[(3YX*+y?—2dxdy, 20e D={(xy):x*+y><4}.
(D)
V3MeHUTh MOPSAA0K HHTETPUPOBAHUS B IBOMHOM MHTETpaIe
1x° 2 6-x 1 2=
1. [[(x* +y*)dxdy, 2. [dx [f(x,y)dy, 3. [dy jyf (x, y)dx.
00 0 2x 0o Jy
Haiitu 06beM Tena, MOJy4YEeHHOT O BpallleHueM BOKPYT ocu OY (Qurypsl,
OTpPaHUYEHHOW IUHMSIMH y=X’, y=1 x=0.

Haiiti 00beM Tejia, MoJydeHHOr0 BpalllcHHEM BOKPYT ocH OX (DUTYPHI,
OTPaHMYCHHOM JIUHUAMH Y =X, Yy’ =X.

Haiitu mutomans GuUrypsl, orpaHHYeHHON TUHUSIMA Y = X°, Y =—X+2

(I)yHK]_[I/II/I HECKOJbKHUX IMMEPEMECHHDBIX

"

Haiitn 9acTHbIC IPONU3BOJHBIC BTOPOTO MOPSIAKA, YOCIUTBCS, 4TO Z,, = Z,,

2 .2
1.z=e""7 | 2.z=cos(x*-2xy), 3.z=yy?-2x, 4 z=In(xy—x?),
5, x* +3y?

, 6. z=ctg(2x+3y), 7. z=sin(x’y), 8. Z —e*, 9. z=xcos’y, 10.

z=y?sin’x.

Haiitu rpaguent dyakuun z= f(x,y) B Touke M,(X,,Y,)
2

1.z=%, M,(46); 2.z=

4, 7=x>-3y’x, M,(32).
HccnemoBaTh Ha SKCTPEMYM (DYHKITHIO
1. z=x*—x+Yy*+2y, 2. 7=2X"+Xxy—x+Y?,
3. z=x*-2x+4y-y?, 4. 7=x*-3x+3y*+4y,
5. z=x"+y* +4xy.

x* +3y?

2
M, (L-1):; 3.2:%, M, (2-2);

Panb1

HccnenoBats Ha CXOAUMOCTD PSAJIbI

i 2 o0 f— i o0 f— o0 o0 n

Lzsmzn’ 2 Z1 smn’ 3.% n-3 n Zn+5 | 5. % n+3(§j |
— n=1

alon o n?+1 rin®+10" nt 5"




- n+l © 2 _ © 3 -
6. 22—n7 7 Z(ZHHJ 8. 4n2 3’ 9 zIn 3n | 10. ¥ 102 .
= N -1\ 5n+4 n=14n° +3 =l N n1(N+1)In“(n+1)
BeIsicHUTB, cXOAUTCS M aOCOJIFOTHO, YCJIOBHO MJIM PACXOIUTCS P

2 (D" = (D" = (-D"(n+2) D" z (D)
1 zl ’ 2'nz=:1(6n+2)3’ 3.nZ::1 6" A nz—:1 5n > E,/3n2+1'
( j (n+1)
(o)

3. HaitiTu uHTEpBAJI CXOAMMOCTH Psiia U UCCIEA0BATh €ro MOBEACHUE HAa KOHIIAX
WHTEpBAJIA
n
X
CXOJIUMOCTH Z— =1.
nan+1\ 2
. 1
4. Pasznoxwuts B psapa Telinopa no crenewsam X QyHknuo — f (X)=—5——
X —5X+6
UCIIOJIB3YS
rOTOBOE Pa3JIOKEHHUE.
5. Paznoxuts B psja Tenopa no creneHsm (x—z/2) Gyakauto f(x) =cosx,

UCTIONB3YSl TOTOBOE PasJIO’KEHUE.
3-uii cemecTp

TecToBoe 3aganue M0 00LIKHOBEHHBIM M ((depeHInATBLHBIM YPABHEHUSIM

3AJIAHME 1.
Y CTaHOBHUTE COOTBETCTBUE MEKIY HOMEPOM YPaBHEHUS M €r0 THIIOM
1) xy'+2y=x"sin2x 2) (1+ y®sin 2x)dx—2ycos2 xdy =0

3) y——_2x\/_ 4) y3+2x7y =x/3+2y° .

YPaBHEHUE C pa3IeAIOINMUCS EPEMEHHBIMH,
nuHeHoe nuddepeHraibHOe YpaBHEHHE,
ypaBHEHUE B MOJIHBIX U PepeHnmanax,
ypaBHeHHE bepHyun,

ypaBHEHUE, MPUBOSALIEECS K OAHOPOIHOMY.

3AJIAHME 2.

Jlano ypaBHeHHe TmiepBoro mopsaka (5xy’ +x°)dx—(y>-5x°y)dy=0 B ¢dopme,
conepxarieit nuddepennuansl. [IpuBeaure ero K BUAY, Pa3pelIeHHOMY OTHOCHTEIBHO
ITPOU3BOJHOMN.

| Orser | |

3AJIAHME 3.



AaHO IUMMEPECHINAIIBHOEC ABHECHUEC y' =(2k +3)x*, Torma HKIUA Yy =2X°
P Yp y

SIBJIIETCSI €T0 pelIEHUEM MpU Kk, paBHOM:

| Orser |

3AJIAHUE 4.

OOt naTerpan audGepeHIMaTbHOTO ypaBHCHHUS Y dy = % UMeeT BU/T

| Orser | |

3AJIAHHE 5.
VYkaXuTe HHTETPaTbHYI0 KPUBYIO pemieHus 3agaun Komwm s 0OBIKHOBEHHOTO

nuddepeHIanbHOro ypaBHeHUS Xy =y-1  y()=2.
yA

N ™ >

0/ X
1

BAPUAHTBHI OTBETOB: 1)A 2)B 3)C 4)D.

3AJIAHHUE 6.
Jano muddepeHmantbHOe YypaBHEHUE BTOPOro mopsiaka Yy'=x*+x. Toraa oOmee

pellIeHuE YPaBHEHUSI UMEET B/
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x*+Cx+C 2) y=—x*+=x*+Cx+C
) y=5 X 43X HCx+C, ) y=55 X X +Cx+C,

3) yzix“4r£x3+clx+c2 4) y=6x*+2x>+Cx.

24 3
3AJJAHHUE 7.
Pemenue 3amaun Ko ~ y" =2x+1, y(0)=y'(0)=0 MMEET BUJI
BAPUAHTBI OTBETOB:

3 3 2 3 3

1) y=X€+x2 2) y=%+x? 3) y=%+x2 4) yzx?—x.
3AJIAHUE 8.

Hano muddepeHmaipHoe ypaBHEHHE BTOPOro mopsiaka 2xy"—y' =0, Torja ero
o0111ee peleHne UMEET BU/I:
| Otser |

3AJIAHUME 9.
HNano nuddepennuranbHoe ypaBHEHHE BTOPOTO MOpsiiKka Yy'ctg4x+4y =0, Toraa ero
o0111ee peleHne UMEET BU/T



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

3) y=C,sin4x+C, 4) y=-C,sin4x+C,.
3AJTAHHUE 10.
KopHH XapakTepuCTHYECKOTrO ypaBHeHus paBHbl Ky =K, =-1,  K;, =+2, Torma

dbyHIaMEHTAJIbHAST CHCTEMa PEIICHUN JUHEHHOTO OJHOPOMHOTO IudQepeHIMaTEHOTO
YpaBHEHUS C TIOCTOSIHHBIMU KO3 PUIIeHTaMu 0y 1eT UMETh BH]T
BAPUAHTbBI OTBETOB:

1) y,=¢e*, y,=e, y,=cos3x, Yy, =sin3x
2) yl — e—x’ y2 — e—2x, y3 — eSx’ y4 — e—3x

3) y, =€, y,=e®*, y,=cos3x, Yy,=-sin3x
’ y3 — e2x’ y4 — e—2x.

X

4) y,=e, y,=xe

3AJIAHHME 11.
KopHu XapakTepuCTHYECKOrOo ypaBHEHHMA paBHbl  k =k, =5 k;,=5%*i. Torma

oOlee penieHue JUHEHHOTO OAHOPOJHOTrO  JU(GEpPeHIIMANIBHOIO YpPaBHEHHUS C
MOCTOSIHHBIMU KOd(PuIitmeHTaMu 0y/1eT UMETh BU/I:

| Orser | |
3A/IAHME 12.
M3BectHa (QyHIameHTanbHas CUCTEMa PEIICHUH OJHOPOJIHOTO JIMHEHHOTO
nuddepeHInanbHOr0 ypaBHEHUS: ;=1 VY,=X VYy,=x. Torma gyacTHoe peIICHHUEC

YpaBHEHUS, YAOBJIECTBOPSAIOIIEE HaYaIbHbIM ycaoBUsAIM y(0) =2, Yy'(0)=-1,
y"(0) =—-2, paBHoO:
BAPUAHTBI OTBETOB:
1) y=2+x-x> 2) y=2-x-2x* 3) y=2-x-x> 4) y=2-x-0,5%".

3AJIAHME 13.
Oynkuus y=Ce*+C,xe* sABIseTcd OOIIMM PEUICHUEM JHMHEHHOTrO0 OJHOPOIHOTO

mudpepeHInanbHOTO ypaBHEHUS  C MOCTOSHHBIMU KO3 (UUHUEHTaMH, TOTJa €ro
XapaKTEPUCTHUECKOE YPABHEHUE UMEET BUJT

BAPUAHTBI OTBETOB:

1) k2-1=0 2) k?’-k=0 3) k*+2k+1=0 4) k*-2k+1=0.

3AJIAHME 14.
Ob6mee permenue nudepeHITMaTbHOT0 ypaBHEHUsT Yy"+4y +3y=0 HMEeT BUJ

\ Otser \ ’

3AJJIAHME 15.
YacTHOMY pEIIEeHHUI0 JUHEWHOTO HEOJHOPOIHOTO NrdpepeHIInalbHOTO YpaBHEHUs
y"—3y'+2y=2x-1 1O BHUIY €ro MpaBoi YaCTU COOTBETCTBYET (YHKIUS

BAPUAHTBI OTBETOB:



1) v.=AC+Bx  2) y,=Ax+B  3) y,=Ax 4)y, =A’+Bx+C..

3AJIAHHUE 16.

JlaHo nuHEHOe HeoaHOpoaHOe Iu(depeHINATIPHOS YPaBHEHHE C TOCTOSHHBIMHU
koddpurmenTamu 2y"+y'+2y =xe”sin2x. 3anucath BHUJ YAaCTHOTO PEIICHUS C
HeompeaeeHHbIMU K03 duiineHTaMu

| Otser | |
3AJIAHUME 17.

Jlano nuHeiHoe HeogHOpoAHOE AuddepeHIInaIbHOe YpaBHEHHE C MOCTOSHHBIMU

kodhduimentamu  y'+4y=2ctg2x. B kakom Buje clielyeT MCKaTh YaCTHOE pEIlCHUE
HEOJHOPOJIHOTO YPaBHEHHMSI METOJOM BapHalliy MPOU3BOJIbHBIX TOCTOSIHHBIX ?

Otser | |

X3

3

3AJIAHME 18.
Pemenue kpaeBou 3aaun  y" =2x+1, 0<x<3, y0)=1 y@R)=9/2

HMCCT BHU]
3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+%—3x+1 2)y:%+x7—3x+1 3)

2 3 2
+X——Ex+1 4) y:X—+X—+Ex+1.

2 3 3 2 3
3AJIAHME 109.

Jlano nuddepeHmantbHoe ypaBHeHHE Y =Yy°+2X W HadajabHOe ycioBue Yy(0)=1.

Torz[a IICPBLIC TPHU YICHA PA3JIOKCHUA CI'0 PCIICHUA B CTCIICHHOM paAd UMCIOT BUJ

BAPUAHTBI OTBETOB:
1) 1+x+5x? 2) 1+x+0,25x 3) 1+x+05x° 4) 1+x+2,5%°.
3AJIAHHUE 20.
O6mee perenue cucrembl AuddepeHIInanbHbIX YPAaBHEHHM {zl’ :_323;2 y
2~ &)1 )2
UMEET BUJI
BAPUAHTBI OTBETOB:
Y. = Clezx +Cze_3xl Y. = Cle_zx + Cze_sx,
1) 2 2) 2
Y, = §C1ezx —Ce™ Y, = _§C1e_zx ~Ce™
Y1 = Clezx + Czesxv Y. = C1e_2X + Czesx,
3) 2 4)

y, = §Cle2X +C,e > y, = —%Cle2X +C,e7%.

4-pIii cemecTp

TecToBOE 3a1aHHE 110 TCOpUH BepOﬂTHOCTeﬁ U MaTEeMATHYECKOH CTATHCTHKE



3AJJAHUE 1
KomnuuectBo CHOCO6OB pacopeaciiCHud TpEX IIPU30BBIX MCCT B OJUMIIMAAC II0

Teopuu BeposiTHOCTEHN cpenu 10 yuacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJJAHME 2

W3 ypHBI, B KOTOPOI HaXoAsATCs 6 Oenbix U 4 4epHBIX [Iapa, U3BJICKAIOT Hayaady 2
mrapa. Toraa BeposTHOCTH TOTO, 4TO 00a 11apa OyayT OeiabIMU, paBHA

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

3AJJIAHME 3
B xpyr paauyca R OpomieHa Touka. Torma BeposiTHOCTb TOTO, YTO OHA MOMAJIET B
3alITPUXOBAHHYIO 00JaCTh, paBHA

/ , /; g N
[ 30° 30 |-
0 ¢

]/

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.

3AJJAHUE 4
HecoBmecthbie coObitust A, B,C He 00pa3yroT MOJHYIO TPYMIY COOBITUMN, €CIIU UX

BCPOATHOCTHU PAaBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AJJAHHUE 5
Bpocatot 2 monetsl. CoObiTusi: A - rep0 Ha mepBoil MoHete, B- 1nmdpa Ha BTOpOI

MOHETE SIBISIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) He3zaBUCHUMBIMH  4) 3aBHUCHMBIMHU.

3AJIAHHUE 6
Crynent 31aet 20 BorpocoB nporpamMmmsel u3 30. Torma BEpoATHOCTh TPABUIBLHOTO

OTBETa Ha 3 BOIMPOCA paBHA
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.

3AJAHUE 7
B niepBoii ypHe 6 Oenbix U 8 YepHBIX IIapOB, BO BTOPOi 7 O€bIX U 3 YepHBIX IIapa.
N3 Haynmady B3STOW YpHBI BBIHYT OJMH IIap. Torga BEpOSATHOCTH TOTO, YTO ITOT LIAp
OKa)XeTCsl OCJIbIM, paBHA
| OtBer | |

3AJIAHME 8



CobObiTHE A MOXXET HACTYNUTbH JIUIIb NPU YCJIOBHM TMOSIBICHHS] OJHOTO U3 2-X
HECOBMECTHBIX COOBITHI B, U B,, 00pa3yromux nojaHywo rpymnmny. M3BecTHBI BEpOSITHOCTD

P(B)=2/3 ¥ yClOBHbIE BEpOSTHOCTH P, (A)=1/3,P, (A)=2/5. Torma BepoOSTHOCTbH

coObiTus A pasna
BAPUAHTBHI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJIAHHME 9
]_II/ICKpCTHaJI CﬂyqaﬁHaﬂ BCJIMYMHA 3a/1aHa 3aKOHOM PaCIIpCACICHUA BepOHTHOCTeﬁ
1 3 S)
’1 ’3 ’6
Torna e¢ dynkmms pacnpenenenus BeposTHocTelr F(X) mmeer Bua
BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
0,3 l<x< 0,4 1<x<3
1) F)={® npu 1<x<3 2) F(x)=1% npu 1<x
0,6 mnpu 3<x<5 1 mpu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu X<1
01 npu 1<x<3 01 npu 1<x<3
) (x) 04 npu 3<x<5 ) (x) 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJIAHME 10

HenpepsiBHasi cimydaliHas BeJIMYMHA 33JlaHa UHTErPAbHON pyHKIMEH
0 npu X<0,

pacrpeneieHus BeposITHOCTeH F(X)={x*/9 npu 0<x<3,
1 npu  X>3.

Tornma miotHOCTh BeposiTHOCTeH f (X) mMmeeT Bux

| OtBer |

3AJAHHUE 11

['padux mnoTHOCTH BeposTHOCTEH f (X) TTOKa3aH Ha pucyHKe. Torma 3HaueHue a
f(x)
a

xY

o‘ 2a
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)4J2  4)2.

3AJAHME 12
JluckpeTHas ciyyaiiHas BeTMYMHA 3a]jaHa 3aKOHOM pachpe/IeIeHUs] BEpOSITHOCTEH

0 1 3



2 3 9
Torz[a € MaTeMaTH4YECKOE OXHMITAHNUC N OUCIICPCUA PABHBI

| OtBer

3A/TAHHUE 13
BepositHocts  mosiBneHust coObituss A B 30 HE3aBUCHUMBIX HUCIBITAHUSIX,

IPOBOAMMBIX O cxeMe bepHyiu, paBHa 0,6. Torga nucnepcust ynciia NOSIBIEHUI 3TOTO

cOOBITHUS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJJAHMUE 14
HenpepoiBHas ciayyaliHas BeIMYMHA paclpesiesieHa paBHOMEPHO Ha WHTepBaie (6,

10) Torz[a €€ MaTeMaTHYECKOE 0KUIAHUE U JUCIICPCHUA COOTBCTCTBCHHO PABHEI

| Otger

3AJJAHHUE 15

HenpepreiBHass cnywaiiHas BenuuumHa X
pacupeneneHus ¢ MaTreMaTHU4YeCcKuM oOxugaHueM M (X)=a=20.
0,4. Torma BepOATHOCTh €€ MOINAJaHUsA B

MIOAYMHEHA HOPMAJIbHOMY 3aKOHY
BeposartHocts €€

nonananus B uHTepBasn (20, 25) paBHa
untepan (15, 20) paBHa
| OTBer |

3AJIAHHUE 16
CraTtuctuyeckoe pacrpe/esneHrue BbIOOPKU UMEET BU/T
X. 2 4 5 8

n 2 5 7 6

Torma oTHOCUTENIbHAS YaCTOTA BAPUAHTBHL X, =4 paBHA

| OtBer |

3AJIAHHUE 17
ITo BBIGOpKE 0OBbeMa N=100 MOCTpOEHA TUCTOTpaMma 4acToT.
n.a

‘h

1

ON Q O

4 8 12 16 X

Torna 3HaYeHHUE a PaBHO:
| OtBer |

3AJIAHUE 18
N3BecTHO cTaTucTUYECKOE pacipeiesieHue BEIOOPKU

0 2 3



Torna e€ BpIOOpOYHAs cpefHsas X, paBHa

\ OtBer | |

3AJAHHUE 19
Jlana BeiOOpKka o0beMa n. Eciii Kak/blii 3JIeMEHT BHIOOPKH YMEHBIIIUTH B TP pasa,
TO BBIOOpOYHAs cperHsas X, .
BAPUAHTBI OTBETOB: 1) He usmeHnurcs 2) yMeHmlIuTCA B 3 pasa
3) yBenuuutes B 3 paza  4) yMEHBIIUTCA B 9 pas.

3AJIAHUE 20

Mona MOI/I MCJIMaHa m, BaApUallUOHHOTO psiaa
x, 12 13 15 16 18 20
n 4 9 18 14 11 5

paBHbI
| OtBer | |

3AJIAHUE 21
BI)I6OpOLIHaH CpCarsd Ml AAaHHOT'O CTATUCTHYCCKOT'O PACIIpCACICHUA BLI60pKI/I
x 2 4 5 8 10

n 4 7 14 8 7
paBHa X, =6. Torna BelOopouHas qucnepcus D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJJAHHUE 22

HaiitTu noBepuTenbHBIM HMHTEpBaN [l OLEHKM C HAIEXKHOCTBhIO y=0,95
HEU3BECTHOTO MATEMAaTUYECKOTO 0XKMJIaHUS HOPMAJbHO paCIpelesIeHHOro MpU3HaKa X
I€HEPAJIbHOM COBOKYITHOCTH X,, €CIUM M3BECTHbI 00BEM BBIOOPKHM nh=30, BbIOOpOYHAs

cpenHssi X, =2500, cpenaHee KBaJApaTUYECKOE OTKJIOHEHHWE T€HEPaJbHOW COBOKYITHOCTH
o =100, KBaHTHJIb HOPMAJIbHOT'O paclpeaciieHus t =2,58.
| OtBer | |

3AJJTAHHME 23
IIpu nocTpoeHnn ypaBHEHUs JIMHEHHOU perpeccur Y Ha X! y=ax-+b ImomaydeHsl

cueyromue pesyabratel:  I,=05, 0,=2, 0,=11. Torna BeIOOPOYHBIA KOI(POUIHMEHT

perpeccuu OyeT paBeH
BAPUAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.

3AJJAHUE 24
BribopouHoe ypaBHEeHWE TUHEHHOW perpeccuu Y Ha X HMEET BUI: Yy =2X-3.
Torna BEIOOPOUHBII KOAPDUIIUEHT KOPPEISIUA MOKET OBITh PaBEH



BAPUAHTBLI OTBETOB: 1) 06 2) -06 3) -2  4) -3.

3AJIAHHUE 25
Ecnu ocHOBHas TumoTe3a uMMeeT BHI H,: a=16, TO KOHKypupyolei Oyaer
THIIOTE3a:
BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<16
3) H:a>16 4) H,: a>14.

Ol1ieHKa «OTJIHYHO» BBICTaBIsICTCS CTyAEHTY 3a 95 — 100% mnpaBUiIbHBIX OTBETOB;
OLICHKa «XOpomo» - 3a He MeHee 75% TNpaBWIBHBIX OTBETOB; OLEHKA
«YHAOBJETBOpPUTENbHO» - 3a He MeHee 50-60% mNpaBUWIBHBIX OTBETOB; OILICHKA
«HeyI0BJIETBOPHUTEJIbHO» - 32 MeHee 50 % MmpaBHIIbBHBIX OTBETOB.

Kommiekt Bonpocos (YO)
(naast onenku komnerenun OIK-1)

JUHEWHAS 1 BEKTOPHAS AJITEGPA

1. MaTpuiibl, TUIIBI MATPHLL.

2. Onepannu ¢ MaTpUIlaMU, UX CBOMCTBA.

3. YMHOXEHHE NMPAMOYTOJIbHBIX MATpPHII,

4, MatpuuHas popMa 3arucH CUCTEMbI JIMHEHMHBIX areOpanyecKnX ypaBHEHUI.

S. OnpenenuTeny U X CBOMCTBA.

6. [Tonsitue onpenenuresns. MUHOpHI U alireOpanyecKure JOMOTHEHUS.

7. CucremMbl JTUHEMHBIX anreOpanuyeckux ypaBHEHUH, OCHOBHBIC MOHITHUS U
ONpPEIEICHUS.

8. [IpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPABHEHUM.

Q. OOparHast maTtpulla U €€ BBIYMCICHHE. YCJIOBHE CYIIECTBOBAaHUS OOpaTHOM
MaTpPULBL.

10. Pemenue cucteM JIMHEWHBIX areOpandecKuX ypaBHEHUW METOJ0M OOpaTHOMU
MaTpHIIbI.

11. Meron I'aycca perieHus: CUCTEM JIMHEWHBIX YPaBHEHUH.

12. PemeHnne mpou3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeToaoM ['aycca.

13.  Panr matpunsl. Teopema Kponekepa — Kanemmmu.

14. OpnopoaHbie cHCTeMbl JIMHEWHBIX ypaBHeHuW. Kputepuil cyiiecTBOBaHUs
HETPUBHAIBHBIX PEIICHUH.

15. TIlonstue BekTOpa W JIMHEWHBIC ONEpalMd HaJ BEKTOpaMHU, CBONCTBa
oreparui.

16. JluneitHas KOMOMHAIIAS BEKTOPOB.

17. JluHeiiHas HE3aBUCUMOCTb M  JIMHEHHAs 3aBUCUMOCTb T€OMETPHUUYECKHX
BEKTOpOB. Kpurepuii IMHENHOW 3aBUCUMOCTH.

18. Ilonstue 6a3uca. KoopauHaTel BEKTOpA.

19. OptonopmupoBaHHbBIN Oa3uc. Pa3noxenue BeKTopa 1o BeKTopam 0asmca.

20. YnopsipoueHHasi TpoliKa BEKTOPOB.



21. CkansipHoe, BEKTOpPHOE U CMEIIaHHOE TMPOU3BEJIEHUE BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.

22.  YcnoBusi OpTOTOHATIBHOCTH, KOJUIMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHelHbIe NPOCTPAHCTBA.

24. Martpuiia nnepexojia oT 0a3zuca K 6a3ucy.

25. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAUCHUS MATPUIIBI.

MATEMATHUYECKHWI AHAJIN3

1. [ToHsiTHE IEPEMEHHOW BETMYUHBI U 00JIACTH €€ U3MEHEHHS.

2. NoHATHE QYHKIIMOHATHHOU 3aBUCUMOCTH, KiIacCUpUKAIs (yHKITHHA.

3. OnpeneneHue U TUIbI YUCIOBOM MOCIEI0BATEIbHOCTH.

4, [Ipenen uucnoBoil mocienoBaTenbHOCTU. ApudMeTndeckue ornepanuu Haj
NIOCJIEIOBATEIBHOCTSIMM.

5. Ycnosus CYILIECTBOBAHHSI KOHEYHOI'0 npenena YUCIIOBOM
nocyenoBaTenbHOCTH (TeopeMbl Ko u Beitepirpacca).

6. Bropoii 3ameyaTenbHbIil Ipeaes.

7. [Tpenen gpynkuuu. Onpenenenus. 'eomeTpuyeckas UHTEPIPETALNS TOHITHS
npenena Gpynkuuu. CBoiCTBa NpeAeoB.

8. beckoneuHo Manbie, 0eCKOHEYHO OOJbIue (QYHKIUU.

9. [lepBbIil 3aMeyaTENbHBINA MPEAEIL.

10. beckoHeuHO Majbie BEIMYMHBL. DKBHUBAJICHTHBIE OCCKOHEYHO Maylble U HX
UCTIONb30BaHUE TIPU BBIYUCICHUU TIpenesnoB. TalOnuia 3KBUBAJECHTHBIX OECKOHEYHO
MaJbIX.

11. HemnpepblBHOCTh (PYHKIMHM B TOYKE M Ha MNpoMexyTke. OAHOCTOpPOHHUE
npeaensl. Kitaccudukanus Touek paspsiBa rpaduka.

12. CgaoiictBa ¢yHKIMIA, HEMPEPHIBHBIX HAa OTpe3ke (Teopembl BeiiepiiTpacca,
bonbriano — Komm).

13. IIpousBognasi. ['eomerpuueckuii © (PUIUYECKUN CMBICI MPOU3BOIHOM.
KacarenbHas 1 HOpmasb K IIJIOCKOW KPUBOM.

14, TabGnuiia mpoU3BOJHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHA.

15. CBs3p MeXAy CyYIIECTBOBAHMEM TMPOU3BOJAHONW (PYHKIIMM B TOYKE U
HENPEPBHIBHOCTHIO (QYHKIIUHU B TOM )K€ TOUKE.

16. Ilpouw3BomHass CyMMBbI, MPOU3BEACHUS, YacTHOTO. [Ipon3BomHAs CIOXKHOW U
oOpaTHOU QyHKIUH.

17. IlpousBoaHas mapamMeTpUUYECKU 3aJaHHON (DYHKIIMH.

18. IIpousBoaHas GyHKUUHU, 3aJaHHON HESBHO.

19. uddepenumpoBaHue ClOKHONU MOKA3aTEIbHONU (DYHKIIMH.

20. uddepeHunpyemMocTs. Huddepenunan. I'eomeTpuuecknii CMBICJI
muddepennuana.

21. IIpousBomubie u qudPepeHIInanbl BBICIIUX MOPSIKOB.

22. OcHoBHbIe TeopeMbl auddepennuansHoro Mcuncienus (teopema depma,
teopema Ponsi, Teopema Jlarpanxka, reopema Komn).

23. IlpaBuno Jlonurans.



24. Mmuorounen Teitnopa u ero coiictBa. ®opmyina Teinopa. OcTaTOUHBIN YIeH
dbopmyinsl Teinopa B hopme Jlarpanxka u Ileano.

25.  AcuMnToTsl rpadguka GyHKIHH.

26. DxcrpemyMm. HeobGxoaumoe ycioBue 3KCTpeMyMa.

27. JlocTaTo4HbIE YCIOBHS SKCTPEMYMA.

28. JlocrarouHoe yciioBHe Bo3pacTaHus (YObIBaHMS) (QyHKIIHH.

29. HauOonpiiee u HanMeHbIIIee 3HAUYCHUS (DYHKITMN Ha OTPE3KeE.

30. BpmykiocTh, BOTHYTOCTh, TOYKa meperunbda. JloctaTouHoe ycloBHe
BOTHYTOCTH (BBIITYKIJIOCTH).

31. Heo6xomuMmoe ycimoBue Touku meperunoda. JlocrarouHoe ycioBue mneperunoa.

32. OO0mas cxema MOCTPOCHUS U UCCIIEOBaHUS rpaduka (PyHKIIHH.

OYHKIHUHN HECKOJIBKUX IEPEMEHHBIX

1 OmnpeneneHue U TeOMETPUUECKUN CMBICT (DYHKIIMH IBYX MEPEMEHHBIX.

2. Jlunauu ypoBHS QYHKIIMH IBYX TEPEMEHHBIX.

3. YacTHbie Tpou3BOAHBIC (DYHKIIMN HECKOJIBKUX MIEPEMEHHBIX, UX
Tr€OMETPUYECKUI CMBICIT

4, OYHKIUU HECKOIBKUX NIEPEMEHHBIX, IIOHATHE MOJTHOTO nuddepenimana.

d. HuddepenurpoBanme CIOKHBIX QYHKIIMN HECKOIBKUX MEPEMEHHBIX.

6. [Ipon3BoiHBIC BHICIIUX MOPSAKOB PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
Cwmemannsie npousBoaHbie. Teopema IBapua.

1. [IpounsBoaHas (yHKIIMU HECKOJIBKHUX NIEPEMEHHBIX M0 HAIIPaBICHUIO.

8. [IpousBoaHas 0 HANIPABJIEHUIO U TPAJIUECHT CKAJISPHOTO TOJIS.

Q. DKCTpeMyM (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

10. Heob6xoanmoe 1 TOCTaTOYHOE YCIOBUS dKCTpeMyMa (DYHKITUHU BYX
NEPEMEHHBIX.

NHTEI'PAJIBHOE HCYUCJIEHHUE

1. [TepBooOpa3Has, HeonpeneIeHHbIN nHTEeTpall. Tabauiia OCHOBHBIX
WHTETPaJIoB.

2. 3amMeHa IepeMEHHOW U HHTETPUPOBAHUE TI0 YACTSAM B HEONIPEICICHHOM
WHTETpale.

3. HNuTterpupoBaHue ¢ MOMOIIBIO MOABEACHUS MO 3HAK quddepeHmana.

4, HHTerpupoBanne parroHaIbHBIX IPOOEH.

5. HHTerpupoBaHye 1o 4acTsIM U 3aMeHa TICPEMEHHOW B OIIPEICIICHHOM
WHTErpaje.

6. HHTerpupoBaHre TPUTOHOMETPUYECKHUX (DYHKIIHA, OCHOBHBIC IPUEMBI.

1. HuTerpupoBanne uppauoHaIbHbIX (YyHKIIAMN.

8. YHuBepcanbHas TPUTOHOMETPpUUYECKas TOJICTAHOBKA.

Q. OmnpenenenHblil HHTETpat u ero cBoictBa. @opmyna Heiorona — JleliOHua.

10. IIpmmoxxeHus onpeaeaeHHOIO HHTETpaja K PEIISHUIO TEOMETPHUCCKUX 1
bu3ndecKux 3aaad.
11. BpiuucieHue miomaaei ¢ MOMOIbIO ONPECICHHOTO HHTErpaia.



12. BpluucneHue miomaay 1 AJIUHbI KPUBOM, 3aJaHHON ypaBHEHUSMH B
napaMeTpuueckoi gpopme.

13. Brpluucnenue miomnaayM KpUBOJIMHEHHOTO CEKTOPA B MOJIAPHBIX KOOPIAUHATAX.

14. Bpluucnenue IUIOMIAJAEH B MPSIMOYTOJBbHBIX W MOJSPHBIX KOOpPAMHATaX C
IIOMOILBIO OIIPEACIIEHHOIO NHTErpaa.

15. BpluucneHue AJIMHBI JyTU C IOMOIBIO ONPEIEIEHHOT0 HUHTErpajia.

16. Beruucrnenue AMHBI yTH KPUBOW, 3aJaHHON TapaMeTPHUECKH.

17. Beruucnenue oobema Tesa BpalleHus ¢ TOMOIIBIO OMPEAEIECHHOTO
WHTETrpaa.

18. Brruucienue mwiomna v NOBEPXHOCTH TeJla BPALCHUS.

19. HecoOcTBeHHBIEC MHTETPANIBI TIEPBOTO U BTOPOTO TUMA. [IoHATHS CXOaMMOCTH
Y PACXOJAMMOCTH HECOOCTBEHHOIO MHTErpaa.

20. HecoOcTBeHHBIE HHTETPAIBI OT Pa3PBIBHBIX (PYHKIIUM.

KpaTtHnble, KpuBoJIMHeHHbIe HHTETPAJIbI

1. JIBOMHOM MHTETpAJI, OIIPEICIICHUE U CBOMCTBA.

2. [IpaBuna BeIYKACICHUS JBOMHOIO UHTETPAA.

3. HekoTopsle nmpuiioxeHus ABOWHOTO UHTErpajia (K BBIYMCICHUIO TUIONIAIEH,
00bEMOB, CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIUH, KOOPJIMHAT HEHTPA TAKECTH.

4, TpoiiHOW UHTETPAJI, ONPEIEIICHUE U CBOMCTBA.

S. KpuBOJIMHENHBIN HHTErPAJI IEPBOTO TUINA .

6. KpuBOIMHENHBIN HHTErPAJI BTOPOTO THIIA.

7. Heobxoanmoe 1 JocTaTOYHOE YCIOBUSI HE3aBUCUMOCTH KPUBOJIUHEHHOTO

WHTErpania OT IIyTU UHTETPUPOBAHUA.
PAAbI

1. Uucnobie o0XUTENbHBIE psiibl. [loHATHE CyMMBbI OECKOHEUHOTO psijia.
Cxopsiuecs U pacxoAsiIUecs PSAIbI.

2. Heo6xoaumblii mpu3HAK CXOJUMOCTH, TEOPEMBbI CPABHEHUS.

3. [Tpuznaku J{anamGepa u Ko, nHTErpanbHblil Npu3HaK.

4, 3HaKONepeMEHHbIE PSAbl, A0COIIOTHASI U YCIOBHAs CXOAUMOCTb.

S5. Teopema JleitOHUIIA O CXOUMOCTH 3HAKOUYEPEAYIOITUXCS PSAIOB.

6. OYHKITMOHAIBHBIC PSIBI, PABHOMEPHAS CXOJIUMOCTb, TTPU3HAK
Beiieprpacca.

1. CrenenHble psjbl, TeopeMa AOeis, UHTEpBAI U PAIUyC CXOIUMOCTH
CTENEHHOTO psijia.

8. Psn Teitnopa. YcnoBus paznoxuMoctd GyHKIMU B psaj Teiopa.

Q. Paznoxenue B psja Telimopa HEKOTOPHIX PYHKIUH (TaOTUIHBIC PA3TI0KECHUS).

10. IIpumenenue psga Ternopa kK MPUOTMIKEHHBIM BEIYUCICHUSM.



OBbBIKHOBEHHBIE JUPPEPEHIIUMAJIBHBIE YPABHEHMUSA

1. OCHOBHBIE  TIOHSITUSL ~ TEOPUU  OOBIKHOBEHHBIX  JU(depeHIIUaTbHBIX
yYpaBHEHUW TEPBOTO TOPSAIKA: OIpeaeieHre OOBIKHOBEHHOTO Iu(depeHITnaIbHOTO
ypaBHEHUsA, (POpPMBI 3amKCH OOBIKHOBEHHOTO MU((EepeHINATFHOTO YpaBHEHUS TEPBOTO
MOPSIIKA, TIOHSATHUS OOIIETO U YaCTHOTO PEIICHHU, OOIIEero M YaCTHOTO HHTETPAJIOB.

2. [TocranoBka 3amaun  Komm s auddepeHnnanbHOro ypaBHEHUS MEPBOTO
HOpsIKA.

3. Teopema  cymecTBOBaHUSI M €OUHCTBEHHOCTH  pEHICHUS  JUIA
nuddepeHInaTbHOTO YPaBHEHUS MIEPBOTO MOPSIIKA.

4.  T'eomerpuueckuil CMBICT OOIIETO MHTETpaja OOBIKHOBEHHOTO J.y. IEPBOTO
HOpsIKA.

5.  JluddepeHuunanbHbple ypaBHEHHS TEPBOTO TMOpsAKa C pa3JCICHHBIMH U
pa3eNAIOIUMUCA TIEPEMEHHBIMU.

6.  Jlunelinple nuddepeHMaNbHBIE YpaBHEHUs NEpBOro mnopsjaka. Meron
BapHally MIPOU3BOJIbHOM MOCTOSHHOM.

7. Jludpdepenumanbubie ypaBHeHHs N-T0 nopsika. OCHOBHbIE MOHATUSA: (HOPMBI
3alMCH, MOHATUS OOIIETO U YACTHOTO PEUICHU.

8.  IlocranoBka 3amaun Komm u KpaeBoil 3amauud mjii  OOBIKHOBEHHOTO
i pepeHInanbHOr0 ypaBHEHUs N-T0 MOPsAKA.

9.  UnrerpupoBanue muddepeHnanIbHbIX ypaBHEHUN N-TO MOPSIKa METOIO0M

MOHM>KEHHS TOPSIKA.

10. Jluneitnpie omHOpoAHBIe au(QEpeHIInaTbHbIE ypaBHEHUS N-TO TMOpsAKa.
OOmue CcBOWMCTBA pEIICHUN: TMOHSATUSA JIMHEHMHO 3aBUCUMBIX U JIMHEWHO HE3aBUCUMBIX
peuieHuii, onpeaenurens BpoHckoro, NoHsTHe PyHIaMEHTAIbHON CUCTEMBI PELICHUH,

11. Teopema o0 cCTpykType OOIIEro pemeHus OOBIKHOBEHHOTO JIMHEHHOTO
OJTHOPOJHOTO Au(dHepeHITNATBHOTO YpaBHEHUS N-TO TOPsIKA.

12. Jluneitnsie omHOpoaHbie AuddepeHnnanbHble ypaBHEHUSI N-TO  TMOpsAKa C
NOCTOSTHHBIMU KO3 PUIIMEeHTaMHU.  XapaKTEepUCTHUECKOE YpaBHEHHUE, €ro CBS3b C
mudepeHnanbHbBIM YPaBHEHHEM.

13. Bwua 4YacTHBIX pemieHUd JMHEWHOrO0 OXHOPOJIHOTO AuddepeHITnaIbHOTO
ypaBHEHHUs N - ro MOpsAKa C TOCTOSHHBIMU KO3(PQHUIMEHTaMU B 3aBUCUMOCTH OT
BUJIa KOPHEW XapaKTEpUCTUUYECKOTO YPAaBHEHHS.

14. Jluneitnele HeogHOpoAHbIE Au(depeHunanbHble ypaBHEHHUA. Teopema o
CTPYKTYyp€ OOIIEro pelieHus.

15. PemeHue nUHEHHBIX HEOTHOPOAHBIX AU EpEeHIUATbHBIX  YpPaBHEHUN C
NOCTOSSHHBIMU KO3 urimenTamu. Metoa mnoadopa YacTHOTO pelIeHus i IPaBbIX
yacTel BUIa

f(x)=P,(x)e”,  f(x)=M cos Sx+ Nsin Sx,
f (X) = P(X)e™ cos Sx +Q(x)e™ sin SX.

16. Pemenue JMHEHHBIX HEOMHOPOIHBIX UDPEPEHIIMATBHBIX YpaBHEHUN
METOJ/IOM BapUally TPOU3BOJIBHBIX TOCTOSIHHBIX.

17. TlocTaHOBKa U peIICHUE 3a/1a4l HA COOCTBEHHbBIC 3HAUCHUSI.

18. Cuctemsl nuddepeHnnanbapx ypaBHeHUH. [{oHATHE HOPMATBHON CHCTEMBI.
[TonaTnss  OOINErO0 W YAacCTHOTO pENIeHWH CHUCTeMBl. TeopeMa O  IPUBEICHUH



muddepeHnanbHOTO  ypaBHEHHs N-ro TMOpsiAKa K HOpMalbHOW cucrteMe. Meron
UCKJIFOUEHHUS HEU3BECTHBIX.

TEOPUSI BEPOATHOCTEM

1. Buapl ciydaitHbIX COOBITHI.

2. Knaccryeckoe M CTaTHCTHYECKOE OINPENENICHHUS] BEPOSTHOCTH IOSIBJICHUS
coObiTus. OcHOBHBIE (POPMYITBI KOMOMHATOPHKH.

3. [IpyHIMI CTATUCTUYECKOM YCTOMYMBOCTA OTHOCUTENBHBIX YacTOT. CBA3b
U pasiinuue MeXay KJIACCUYECKUM M CTaATUCTUYECKUM ONPEIEIEHUSIMH BEPOSITHOCTH.

4, ['eomeTpudeckoe onpezaeneHne BeposTHOCTH. 3aaada broddona.

S. AnreOpa coObituii. IloHATHS CyMMBI W TPOU3BEACHUS COOBITUH, HX
reoMeTpuueckas narepnperanus. OCHOBHBIC 3aKOHBI aaTreOpbl COOBITHH.

6. Teopema ciokeHHsI BEPOSITHOCTEH /111 HECOBMECTHBIX COObITHM. CreacTBUs
U3 Hee.

7. Teopema croxeHust BEpOATHOCTEN 1J11 COBMECTHBIX COOBITHIA.

8. TeopeMa yMHOXEHHUS BEPOSITHOCTEH JUII 3aBHCUMBIX M HE3aBHUCHUMBIX
coObITui. [loHsITHE YCIOBHOM BEPOSITHOCTH.

9. Teopema 0 BEpOATHOCTHU MOSIBIECHUS XOTSI Obl OJTHOTO COOBITHS.

10. ®dopwmyna MoIHOM BEPOSTHOCTH.

11. ®opwmyna bepnymm.

12. JlokanbHasi U MHTETpabHAsA TeopeMbl Jlammaca.

13. Ompenenenue u TUMBI CIydaiHBIX BennuuH. [loHATHE 3aKOHA pacmpeaeneHus
CIIy4alHOW Benu4uHBL. Pan pacnpenenenus.

14. MWurerpanbHas ¢GyHKUMS pacnpeneneHusi BeposTHocTed. OmnpeneneHue,
BEPOSITHOCTHBIA CMBICI M CBOMCTBA. [IlnotHocTh BeposaTrHOCTEH. OrnpeneneHue,
BEPOSITHOCTHBIA CMBICII U CBOWCTBA.

15. CBs3b MeXIQy UHTErpalbHON (GYHKIMEH pachpenesieHus BEepOsSTHOCTEH U
TUIOTHOCTBIO BEPOATHOCTEM.

16. Ompegenenue, BEpPOSITHOCTHBIH CMBICA U CBOMCTBA MaTeMaTHYECKOIrO
0XKUAaHUS JJIs1 AUCKPETHBIX U HEMPEPBIBHBIX CITyYANHBIX BEJIUYHH.

17. Omnpenenenue, BEpOSTHOCTHBIA CMBICI U CBOWCTBA AUCIIEPCHUH.

18. buHOMMANBHBIN 3aKOH pacHpeIeICHUs.

19. Cpenmnee w HaWBEPOSITHEHIIIEE YKCJIa TOSABJICHUN COOBITUS  TpHU
OMHOMUATILHOM pacIpeeiCHUN.

20. 3axon pacnpeaenenus [lyaccona.

21. PaBHOMEpHBIN 3aKOH pacnpeesieHUs BEpOSTHOCTEM.

22. TOKa3aTeNbHBIA 3aKOH paclpeesieHNs] BEpOSITHOCTEH.

23. HopwmanbHbIi 3aK0H pacripejieiieHus BeposiTHOCTeN. BeposaTHOCTh monajanus
HOPMAJIBHO PACIPEICICHHON CIIyYalHOW BEJIIMYMHBI HAa  IPOM3BOJIBHBIA KOHEYHBIN
WUHTEPBAJI.

24. BeposATHOCTH TIOTaIaHKsI HOPMAJIBHO PACTIPEACIICHHON CITy4yailHON BETUYHHBI
Ha MHTEPBaJ, CHMMETPUYHBIN OTHOCUTEIBHO CpeIHEro 3HayeHus. [IpaBHiIO TpeX CHUIM.
Teopema JIsnyHoBa.

25. IlpenenbHBIC TEOPEMBI TEOPUU BEPOSITHOCTEH.



MATEMATHYECKASA CTATUCTHUKA

1. IIpeameT 1 OCHOBHBIE 3aa4d MATEMATHYECKONW CTaTUCTUKH.

2. [TonsiTue o BBIOOpOUHOM  MeToje. I'eHepasbHas MW BbIOOpOYHAs
COBOKYIIHOCTH.

3. OCHOBHBIE TOHATHS MAaTEMAaTHUYECKOW CTATUCTUKU (BapUALMOHHBIA ps,
4acTOTa, OTHOCUTENbHAS YaCTOTA, CTATUCTHYECKOE PACIIpeIeIeHUE BBIOOPKH).

4, OMmmupuueckas QpyHKIUS pacrpeaeneHus: BBIOOPKH U €€ CBOMCTBA.

S. [10AMIrOH 4acTOT ¥ MOJIMTOH OTHOCUTEIBHBIX YaCTOT.

6. ['ucrorpamMma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

7. ToueuHble OlEHKH TApaMETPOB pacmpeeneHus. TpedoBaHus K OLEHKAM.

8. Bri6opounas cpeansisi. CBOMCTBO yCTOMYHUBOCTH BHIOOPOUHBIX CPETHUX.

9. Br16opoyHas v ucrpaBiieHHas: AUCTIEPCUH.

10. VHurepBanbHble OIEHKU. JlOBEpUTENbHBIA MHTEpPBal M JIOBEPUTEIbHAsS
BEPOSATHOCTH. [IOHATHE TOUHOCTH OLIEHKHU.

11. TlocTpoeHue NOBEpPUTEIHHOTO MHTEpBaJa JJIsl OLIEHKH FeHepalbHOU CpeaHel
IIPU U3BECTHOM CpPEIHEM KBaIpPaTUYECKOM OTKJIOHCHUH.

12. TlocTpoeHue NOBEpPUTEIHLHOTO MHTEpBaJa AJIs OLICHKH M€HEpaJIbHOU cpelHen
IPU HE- M3BECTHOM CpPEIHEM KBaJIpaTHUYECKOM OTKIOHeHHH. Citydail Maioil BBIOOPKH.
Pacnpenenenne CthroneHTa.

13. VYmpomieHHbIE METOJBI pacueTa CTATHUCTUYECKUX XapaKTEPUCTHK BBIOOPKH.
YcnoBHbIE BapraHThL. MeTOI TPOU3BEACHU .

14. Kpurepuu cornacusi. Y poBe€Hb 3HAUUMOCTH.

15. Kpurepuit )(2 [TupcoHna.

16. KoppensaunoHHast 1 perpecCuOHHas 3aBUCUMOCTH.

17. VYpaBHeHue BEHIOOPOUHON PpErpecCHH.

18.  BwiGopounsIif K03((HULIHEHT perpeccumu.

19. BwiOopouHsIil k03D PHUIMEHT KOPPETSIHH.

20.  Cas3b MeXIy BEIOOPOUHBIMU KOA(D(PHUIIEHTAMU PETPECCUH KOPPEISIUH.

KommuiexkT 3ananuii 11l BbINOJHEHUs pacyeTHO-Tpadudeckux pador (PI'P)
(n1s onenku kommnerenuun OITK-1)

10 JUCHUITIIUHE Briciiasg MmaTemMaTHKa
(HaMMEHOBaHUE JUCITUTLINHBI)

IIo anreope
PI'P Ne 1, vacrts 1
-11 0 2 0 2
3aganue Nel. /lanbl Matpunsl A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

BrimonHuTh neiicteus: A’ +8BT .

3aganue Ne2. [TponomKuTh JaHHOE MATPUUHOE PABEHCTBO
(2A+3B)° —4A° —-6AB=...

U TIPOBEPUTH €ro JJisi MaTpull 4 U B 13 IEpBOTO  3aJIaHMS.




3amanue Ne3. BeluucanTh onpeaenuTess AByMs CIoco0aMu: pa3ioKEHUEM 10
NEPBOM CTPOKE U PA3IOKEHUEM IO TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1|
11 -2 1

3ananue Ned4. /Inst naHHOW MaTpULIbl HAWTK OOpaTHYIO MaTpully. CrenaThb

IIPOBEPKY.
1
1 .
-1

3amanue NoS. Pemnte MatpuuHoe ypaBHeHue AXB =C (Haiitu X). Cnenartb

MIPOBEPKY.
A_—1 2\ B_3 4_C_ 0 4
2 1) " 2 3) T -9 3)

3aganue Ne6. HaiiTu paHr MaTpHIIbL.

N = O
wWwonN

1 -1 2 3 7
0 5 43 1
2 3 8 9 15/
3 -8 26 2

PI'P Ne 1, yactsp 2
3aganue Nel. Pemmute cucremy meronom Kpamepa. Caenate mpoBepKy.
{xl+4x2 —X, =2

2X +2X, +3X%;, =7

3X, +6X, —2%; =1
3amanue No2. Pemnuthb cucremy u3 Nel MeTooM 0OpaTHON MaTPUIIBL.
3aganue Ne3. Pemuth cucremy u3 Nel merogom ["aycca.
3aganue Ne4. Pemuth HeOJHOPOHYIO cucTemMy MeTooM ["aycca. Halitu oOree

pelIeHNE U YaCTHOE PEellCHUE.

X, + X, +2%X; +3X, =5
3X, +2X, —4x, —2X, =1
SX, +4x, + 4x,=11
3aganue NoS. Pemmuth onHOpoAHYIO cuctemy MetosioM ["aycca. Halitu obiiee
pemenue u OCP.
2%, +6X, —9%, —-9%x, =0
4%, -5+ X%, =0
3% +3X, —7X; —4x,=0"
X, —3X, + 2%, +5X, =0

PI'P Nel, vacrtp 3
3aganue Nel. TTokaszatk, 4TO BEKTOpsI M, N, p 00pa3yroT 0a3uC B MPOCTPAHCTBE U

Pa3NOKUTh BEKTOp a M0 ATOMY 0a3ucy:
m=@1-12),n=(20,3), p=(-2,-11),a=(5-4,13).



3amanue No2. JlaHbl BEKTOpbl M U M. BBIACHUTH — KOJIMHEAPHBI JIU BEKTOPHI &

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

3amanue Ne3. Haiitu m|= 642, n|=2, (m/,\ﬁ) =135°, a =6n—m.

3aganue Ne4. Jlan A ABC. Haiitu B, ecin A(l;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux x' BeKTOpsl @ U D IepneHauKyIsSpHbI?

a=(x;1;—-4),b =(x-3;12; x).

3amanue No6. Haiitu miomaas napajiienorpaMmma, IoCTPOCHHOTO Ha BEKTOpax a

ub.

_ N Vs
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ﬁ)zg.

3aganue No7. Haittu momans tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1),
C(0; -2; -7).
3aganme No§. JlaHbI BEKTOPHI @, b, C . BBIICHUTE — KOMILIAHAPHBI 1M BEKTOPEL

ECJII/I BCKTOPbI HC KOMILIIAHAPHLI, TO HaUTU O6’I)CM ImapaJuICJICIIMIICAa, IIOCTPOCHHOI'O Ha
BeKTOpax a,b,C W ompeennuTh — Kakylo TPOHKY OHH 00pa3yIoT.
a(l;-1;5),b(2;4;-2),¢(3;0;1).

I1Io uHTErpasam
HeonpeneneHHbIA HHTErPaA
Haiitu mHTErpaJIbI.

Jtgx+3 sin 2x dx 5x+1 003(2_5‘/;)
1'J cos? X dx 2. -[cos xOI x 3 I2xW 4J‘\/x +2X+7 Sj 2Jx

6. j (1-3x)cos5xdx 7. Jarcth«/_dx 8. Ie cos5xdx 9. Jx In(x+3)dx 10. j
11. .[ InJ_dx

12. J' X* +3x—1)3"dx 13. ijsinzgdx 14, I (8x—3) cos%dx 15. I(ﬁ—Sx)sinxdx

dx

cos(In3x+4) i

(sinx+cosx Xt
16. [(x-1 I’ (x-1)ax 17. [HHI2E Xy 18 [ esx) qq jx K +13
1+4x? (cosx—sinx)’ -1)(x-2)
IZX —6x +7X;4 j X2 +2x 2+2X+1 dx 22. Isin“2xcos3 2xdx 23. [sin’ xcos’ 3xdx
(x+1)(x-2) (x* +1)(%* +x+2)
dx dx
24, [— & ____4x 25.
'[(4—x )x/3+x J.«/X+4—5
OnpeaeeHHbIA HHTETPAJI
1. Haiitu momaas Gurypsl, orpaHndeHHON rpadukamMu PyHKITUH.
2. Haiitu miomaas Gurypsl, orpaHUYEeHHON TUHUSMH, 3aIaHHBIMU
YpaBHEHUSIMU B MOJISIPHBIX KOOpAUHATAX.
3. Haiitn 00beM Tena, 00pa3zoBaHHOro BpaiieHueM Guryp. s HeueTHbIX

BAPUAHTOB — OTHOCUTENIBHO OCH 0X, IUIsl Y4ETHBIX BAPUAHTOB — OTHOCUTENBHO ocH (Y.
4, BrluncnuTh 1MHBI AYT KPUBBIX:



a) 33JIaHHBIX YPABHEHUSIMU B NIPSIMOYTOJILHOM CUCTEME KOOPIMHAT;
0) 3aJlaHHbIX YPABHEHUSMHU B MOJSPHBIX KOOPAMHATAX — AJI YETHBIX

BapUAHTOB,
yYpaBHEHUSIMHU B MapaMeTpUUecKoil popme — /1711 HEYETHBIX BAPUAHTOB.
S. Boruncnuthb mioniaam mnoBEpXHOCTH, 00pa30BaHHOM MpU BpallleHUU BOKPYT

ocu 0X KpUBOH.
6. Briuncnuth HECOOCTBEHHBIE MHTETPAIbl MJIM YCTAHOBUTD UX PACXOJIUMOCTb.

VcnoBus 3amau
1) y=x*12, y=1@1+x%) 2) r=sin’p 3) x*=2y, y=x
4a) y=¢", 0<x<In5 40) r:3(1—sin(p) —ml2<p<—7xl6

) 1
5 =1/x, 3<x<4 xIn? xdx
)y °) {(Zx 1)\/— 1 /

KpaTHLIe, KpPIBOJIPIHCﬁHbIC HHTETrpaJabl

2 2y
1. N3MeHnTH NOPAIOK MHTETPUPOBAHUS B IBOWHOM MHTETpaie [dy [ f(x, y)dx.
0 y-2

. BbrunciauTh 00beM TeNla, OrPaHHYECHHOTO TOBEPXHOCTSIMHU
X*+y?=4x, z=X, z=23x

I1o 00bIKHOBEeHHBIM U PepeHIIHATbHBIM YPABHECHUSAM
1. HapucoBaTh HHTErpaJIbHYIO KPUBYIO YPaBHEHHA )’ = x” — ), NPOXOIAIIYIO
yepe3 Touky M(2;3/2).Peruth ypaBHEHHE METOJOM U30KJIHH.
Pemute ypaBHEHUS:

2. \J4+y?dx—ydy = x*ydy,

2

3. 2W_Y 8 .¢

2

dx X X
4 dy 3x+2y+1
" odx x+1 '

5. xe' dx+ (xzyey2 +tgy)dy =0.
Pemnts 3anaun Ko 17151 ypaBHeHUi:

6. Q:%_B_y’ y@) =1,
dx x° x
7. 4y +x°y = (x> +8)e**y?, y(0) =1.
" 1
8. Pewuth ypaBHEHHUE: Xy exy' =,
Jx
9. Pemmmts 3amauy Komm:  y” =18sin’ycosy, y(@) = % , y'(Q)=3.

Pemute ypaBHEeHUS:
10. y""+y"" =x,
11. y"+5y"+7y' +3y=(16x+20)e*,
12. y"+25y=2c0s5x—sin5x+e>
1
(B3+e™)

13. y"-3y'+2y=



14. Pemwmnts KpaeByro 3amauy: y"'+2y'+5y=-3sin2x, y(0)=1, y(%) =0.

15. Haiitu coOcTBEeHHBIC 3HaUYEHUSI A U COOCTBEHHBbIC QYHKIMU Y 3aJa4H:

y'+2y=0, y(0)=0, y(®)=yb).

Pemnts ypaBHEHUSA:
16. x*y"+2xy'—6y=xInx,
17. y"—xy'-4y=0.

Pemuts cucTtembl ypaBHEHUM:

251 _ "y — r_ _ H
18 {x 2 +5x2+4y =0, 10. {z! y -2, 20. {y, 4y —3z+sinx,
y' =1z y'=z-Yy. 7' =2y—7—-COSX.

IIo Teopuu BeposiTHOCTEH

1. VY cOopmmka umerorcs 10 neraneid, Majao OTJIWYAIOMIMXCS IO BHEITHEMY
Buny. M3 Hux 6 aeraneu mepBoro copra, a 4 — Broporo. KakoBa BEpOATHOCTBh TOTO, 4YTO
CpeIy B3SIThIX Hayaady S AeTalieil 3 OKaxyTcs MEpBOro copra?

2. B ypHe 7 4uepHBIX MIApOB U S KEATHIX WapoB. Hailtu BEpOATHOCTH TOTO, UTO
Ccpenu Hayaady U3BJICYEHHBIX 4-X MIApOB OKaXKeTCs 0oJiee 2-X KENThIX.
3. BeposiTHOCTh OTKa3a KaXJA0ro M3 HE3aBUCHUMO pPAOOTAIOIIUX DSJIEMEHTOB

anekTpuueckoir 1enu paBHa P =0,05. Haiitu BeposiTHOCTh 0€30TKa3HOM padOTHI
AIEKTPUYECKOM 1EIIH.

4, Ha nByx crankax o0pa0aThIBalOTCSI OJJHOTUITHBIE AeTalid. BeposiTHOCTH M3ro-
TOBJICHUSI CTAaHAAPTHOM JIeTalii JUIsl IEPBOTO cTaHka paBHa 0,96, a ajist BTOpOro cTaHka -
0,92. Jletanu CKJIaabIBalOTCS B OJTHOM MECTE, IPUYEM IEPBbIA CTAHOK U3TOTABJIMBAECT B
1,5 pa3a menblue aeraieil, yem BTOpol. HaliTu BEpOATHOCTH TOTO, UTO B3SITas Hay/aaudy
JIeTajlb OKaKETCSl HECTAHIapTHOM.

S. BeposgaTtHoCTh TOro, UTO HayAady B34Tas A€Tajlb U3 MAPTUU CTaHAAPTHA, paBHA
0,92. HailiTu BEPOSITHOCTH TOTO, YTO CPEIM B3STHIX HayJady LIECTH JACTAJE HE MEHeEe
JIBYX OKQ)KYTCSl HECTaHAAPTHBIMHU.

6. BepostHocTh 0e30TkazHoOM pabotel Kaxkaoro u3z 700 HezaBucumo pabdo-
TAIOLIUX 3JIEMEHTOB HEKOTOPOro ycrporcrBa paBHa 0,85. Halitu BepOATHOCTH TOTO, YTO
BBIAAYT U3 cTpost oT 80 1o 120 sanemenToB; poBHO 100 351€MEHTOB.

1. YCTpoicTBO COCTOUT U3 4-X DJIEMEHTOB, PabOTAIOIIMX HE3aBUCUMO JIPYT OT
npyra. BeposTHOCTh HaJieKHOW pabOThl KKIOTO dJEMEHTa B OJHOM HUCIIBITAHWW paBHA
0,9. CocTaBuTh 3aKOH paclpeeieHUs TUCKPETHOW clydailHOM Benu4yuHbl X - yucia
OTKAa3aBIIIHUX 3JIEMEHTOB B OJIHOM OIIBITE.

8. HezaBucumele cinyyalinble BeIMUUHbL X U Y 3aaHbl psAJlaMU pacipeiesiCHHs.
X| 2]15| 2 | 3 Y |[-15] 0] 2
P|01][03]02] .. P |03]02] ...

Haiitu cpennee kBaagparuieckoe OTKJIOHEHUE BeIMUUHbl Z =2 X 2_3Y.



Q. VYeTpoiicTBO COCTOUT U3 4-X HE3aBUCUMO padOTAIOUIMX OJJHOTUITHBIX 3JI€MEH-
TOB. BeposTHOCT, HaJeXHOW paboThl Kaxaoro »yemeHta  paBHa 0,995. Haiitu
BEPOSITHOCTh TOTO, YTO PabOTAIOT HE MEHEE TPEX AIEMEHTOB.
10. Cnyudaiinas BenuunHa X 3ajjaHa IUIOTHOCTBIO BEPOSITHOCTEM:
0 npu X <0,
f(x)=1a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitn koaddunment "a", uHTerpaibHyio (YHKIHUIO paclpeneacHus
F(x), M(X), D(X) u BepositHOCTb TIomaanus X B uaTepBai (0,2; 0,8).

11. Ha cranke usroraBiuBaercs neranb. Ee nnmuHa X - ciyyaliHas BeIWMYMHA,
pacripeielieHHas 10 HOpMaJIbHOMY 3akoHY ¢ mapameTtpamu: a=20 cMm, o =1,1 cm. Haiitu
BEpOSITHOCTh TOrO, YTO JJMHA JeTanu 3akiatoueHa mexay 19 cm m 21,1 cm. Kakoe
OTKJIOHCHUE JUIMHBI JETald OT a MOYKHO TapaHTHpOBaTh ¢ BeposTHOCTHIO 0,9; 0,997 B
KaKuX mpejenax OyIyT JiexaTh TPaAKTUYECKU BCE pa3Mephl ieTasneit ?

Ilo MaTeMaTH4YeCKON CTATUCTUKE
Jlns kax1oro BapraHTa Tpedyercs:

1.  TlpencTaBuUTh ONBITHBIC NAHHBIC B CTPYNIIMPOBAHHOM BHUje, pa3duB Ha K
PaBHOOTCTOSAIINX YACTUYHBIX HHTEPBAJIOB.

2. Haiitu sMnupudeckyro GyHKIUIO paclpeaesieHus U OCTPOUTh €€ TpaduK.

3.  IloctpouTh MOJUTOH M TUCTOTPAMMY OTHOCHTEIBHBIX YaCTOT.

4.  BplYHCIUTH METOAOM MPOM3BEICHUI YUCIOBbIE XapaKTEPUCTUKH BBIOOPKH:

BBIOOPOYHYIO  CPEAHIOI, BHIOOPOYHYIO M HUCHPABJICHHYIO JHCIEPCHUU, BBIOOPOYHOE
cpelHee KBaJpaTU4YeCKOE OTKIOHEHHUE, KOA((PUIIMEHTHl aCUMMETPHUHN U DKCLECCA.

S. Haiitu  TodeyHble  OLEHKM  MHapaMeTpOB  HOPMaJIbHOIO  3aKOHa
pacrpeesieHus U IJI0THOCTh BeposiTHocTel f(X).
6. [IpoBeputh, corjacyercs M MPUHUMAEMas TUIOTE3a O HOPMaJIbHOM

pacrpeneNeHud  T€HEPaJIbHOM  COBOKYIMHOCTH C SMIIMPUYECKUM pacrpeieieHueM
BBIOOpKH, HCTONb3ysl kpurepuu [lupcona um Koamoroposa (mpu ypOBHSIX 3HAYMMOCTHU
0,05; 0,01).

7. Haittn VHTEPBAJIbHBIE OLEHKA IapaMETPOB HOPMAJIBHOIO 3aKOHA
pacnpeaeneHusi, IPUHAB JOBEPUTEIbHYIO BEpOATHOCTE ¥ = 0,95 1 0,99.

3ananue
Pesynprarel peructpauuu CpeIHEM OAKCIUIyaTallMOHHOW CKOPOCTH JABHXKCHUSA
aBTOOYCOB Ha MEXIYTOPOAHBIX MapIIPyTaxX MPEACTABICHBI B BUJIC BAPUAIIMOHHOTO Ps/ia B
TabnuIe

23 302 | 325 | 342 | 356 | 37,7 | 386 | 403 | 428 | 446

245 | 304 | 32,7 | 343 | 359 | 3/,7 | 388 | 404 | 429 | 450

258 | 306 | 329 | 344 | 36,2 | 3/8 | 389 | 406 | 430 | 455

266 | 308 | 331 | 344 | 365 | 3/8 | 391 | 408 | 431 | 46,0

270 | 311 | 334 | 346 | 368 | 379 | 393 | 411 | 431 | 46,5

275 | 313 | 336 | 346 | 371 | 381 | 395 | 414 | 432 | 47,2

280 | 315 | 338 | 348 | 373 | 381 | 39,7 | 41,7 | 435 | 478

286 | 318 | 338 | 349 | 374 | 383 | 399 | 420 | 43,7 | 486
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Kpurtepum onenku:
- OLIGHKA «3a4T€HO» BBICTABIIAETCS CTYJEHTY, €CIIH
CeMeCTpa MpPEACTABIII PEIICHUS 3a4ad, BBIIOJHWI IIOJHOCTBIO BCE 3alaHHUs U HX

3alIUTHUII, OTBETUB Ha BOIIPOCHI ITPCIIOAaABATCIIA;

Ha BOIIPOCHI IIPCIIOAaBaTCIIA.

OH PEryJsipHO B TEUYEHUE

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCA CTYAEHTY, €CJIM OH HEPETYJISIPHO B TCUCHHE
ceMecTpa MPEJICTaBIsUT PEIICHUs 3a/1ad, BBITTOJHUII 33/1aHUs HE MOJIHOCTHIO MIJIM BOOOIIIE
HE TIPEJICTaBIIST pabOTHI HA TIPOBEPKY, JOIMYCKACT CYIMIECTBEHHBIC HETOYHOCTH B OTBETaX




