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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K oOCHOBHBIM WeJISIM OCBOCHHS JHCHUIUIMHBI  «BpIcmmas maTemaThkay
CJIeTyeT OTHECTH:

- BOCITUTAHKE Y CTYICHTOB OOIIeH MaTeMaTHIeCKON KYJIbTYPHI;

- TpUOOpeTeHHE CTyJAEeHTAaMH IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHWUH,
YMEHHI U HAaBBIKOB,

- pa3BUTHE CHOCOOHOCTH CTYJEHTOB K HHIYKTUBHOMY H JEAYKTHUBHOMY
MBIIUICHUIO HAPSAY C Pa3BUTHEM MaTeMaTHUYE€CKONW UHTYHUIIUY;

- yYMEHHE CTyJIEHTAaMU pa3BUBaTh HAaBBIKM CaMOCTOSITEIIBHOTO H3yUEHUs
yueOHOM M HaydyHOH JHUTEpaTypbl, COJAEpKallell MaTeMaTHYeCKHe CBEACHUA U
pE3yNbTaThI;

- ¢opmupoBaHue y CTyJdeHTa TpeOyemMoro Habopa KOMIIETEHIIHH,
COOTBETCTBYIOILIUX €r0 HANpaBJICHUIO MOJATOTOBKM M OOECHEYMBAIOIIUX €ro
KOHKYPEHTOCIIOCOOHOCTb Ha PBIHKE TpyZa.

K ocHOBHBIM 3agayaM OCBOCHMs JMCHMIUIMHBI  «BpICIIas maTemMaTHKa»
CJIETyeT OTHECTH:

- OCBOGHME CTYJCHTAMH OCHOBHBIX IOHSTHHA, METOJO0B, (HOPMHUPYIOMIHUX
OOLIyI0 MaTeMaTHYECKyK IOATOTOBKY, HEOOXOAMMYIO ISl YCHEIIHOTO pEIIeHUs
MPUKJIAAHBIX 33]1a4;

- TIOATOTOBKY  CTYAEHTOB K  JIEATEIHHOCTH B  COOTBETCTBUU  C
KBaJIM(DUKAIIMOHHOM XapaKTePUCTUKON CHEIHAMCTa M0 HAIMPABJICHUIO, B TOM YHCIIE
dbopMHpOBaHNE YMEHMI HCIIOJIb30BaTh OCBOCHHBIE MAaTEMaTHYECKHE METOABI B
PO EeCCUOHATIHOM €SI TENIbHOCTH.

2. Mecrto nucuuiuiaabl B cTpykrype OOII cnenuaiucra

Jucnumnaa «Breicmas MaTemMaTHKa» OTHOCHTCS K 0a30BoM yactu Oyoka bl.

Ee uzydenne obecreunBaeT M3y4eHUE TUCIUTLINH:
B 6azoeoti yvacmu:

- pusuka;

- MEXaHUKA (COMPOTUBIICHUE MaTEPHUAIIOB);

- TEOpETUYECKasi MEXaHHKA;

- TEpMOJIMHAMUKA U TeIUIoNepeaya;

- UHQOpPMATHKA;

- aHAUTUYECKast XUMUS U (PU3NKO-XUMHUYECKUE METO bl aHAJN3a,

- 9JIEKTPOTEXHUKA U TTPOMBIIILJICHHAS JJICKTPOHUKA;
B oucyunnunax cneyuanuzayuu:

- MEXaHuKa TBEPABIX JUCHEPCHBIX Cpel B Tpoleccax XUMHYECKOH
TEXHOJIOTHUH;

- Teopus 1 cBoiicTBa DHM;
B sapuamuenoii wacmu:

- KOMIIBIOTEPHBIN aHAIU3 3JIEMEHTOB U ONTUMU3AIUs KOHCTPYKIIUH;

- OCHOBBI MPUKJIAJHOTO IPOrPaMMUPOBAHMS;
B oucyunaunax no eviboopy:



- ra3oAuHaMUKa,
- MCTPOJIOTHA CTaHAApTU3allUA U CGpTI/I(bI/IKaHI/I}I;
- THApPAaBJIUKA U THAPABJIIMYCCKHUC MAIlIMHBI.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs N0 AUCHHUILIUHE,
COOTHECEHHbIEe € NJIAHMPYEMBbIMH Pe3yJbTaTaAMH OCBOEHHSI 00pa3oBaTeIbHOM
NporpamMmblI

B pesynbpTare ocBOEHUS MUCHUIUIMHBI y 0Oydaromuxcss GOpMHUPYIOTCS CIEAYIOIIIe
KOMIETEHIIMH U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOUINE Pe3yNbTaThl OOYUSHHs KaK
sTan (GOpPMHUPOBAHUS COOTBETCTBYIOLINX KOMIIETEHITHIA:

Kon B pe3ysibTare ocBoeHust Ilepeuens MIaHNPYeMBbIX pPe3yJIbTATOB
KOMIIETEHIHMH o0pa3oBaTeIbHOM 00y4eHHUsI MO AUCHUILINHE
NMPorpamMmbl 00y4aruuics

J0JI3KeH 00J1a1aTh

OK-1 Cnoco0OHOCTBIO K 3HATH:
abCTPaKTHOMY MBIITUICHHUIO, ® aKTyaJbHBIC TIPOOJIEMBI COBPEMEHHOTO
aHaJIN3y, CHHTE3Y HAYYHOTO M TEXHHYECKOTO pa3BHUTHS,

¢dunocodckre mpodIeMbl CaMOPa3BUTHS U
camMopealu3aliid dYelloBeka B 001acTu
MAaTEMaTUKH U TCXHUYCCKUX HAYK

yMeThb:

® a0CTpPaKTHO MBICIIHTh, 000011aTh,
CUCTECMATU3UPOBATH 158 AHAJIIN3UPOBATDH
MOJTyYCHHYIO HH(DOpMAIUio

BJIAJ1€Th:
® Ha OCHOBC OCBOCHHUA OCHOBHBIX
HOHOX(GHHﬁ, 3aKOHOB 151 METOA0B

MaTeMaTUKA  BJIAAETh CIIOCOOHOCTRIO K
abCTpakTHOMY  MBIIUICHUIO,  aHAIU3Y,
CUHTE3y HH(popManuu

OIIK-1 CnocoOHOCTb  HCMOJIB30BATh | 3HATH:

MaTEeMaTHYECKHE e anreOpy,  MaTeMaTHYeCKUH  aHaIU3,

€CTECTBEHHOHAYYHbIE U | Tteoputo audepeHInaNbHbIX ypaBHEHHH,

WHXXCHECPHBIC  3HAaHWA Ui TEOPUIO BEPOATHOCTEN M MATEMaTUYECKOU

pelieHus 3a1a4 CBOCH | CTaTHCTHKH, B 00BbEME, JTOCTATOYHOM LISt

npo¢eCcCuOHATBHON pelieHus 3a1a4 cBoei mpodecCuoHanbHOM

JESTENBHOCTH JeSTEIIbHOCTH

yMeTb!

® IPUMEHATh MaTeMaTUYEeCKUH  ammapar,
TEOPETUYECKHE, pacueTHbIe u
AKCIIEPUMEHTAJIbHBIE METO/IBI
UCCIICIOBAaHUM, Ul PEIIEHUs IPUKIIaJIHbIX
3ajad, BO3HUKAIOIINX B XoJe
po¢eCCHOHATIBHON 1A TETbHOCTH

® BJIaJICTh:

MaTeMaTUYECKUMH U €CTECTBEHHOHAY-

YHBIMA 3HAHMAMH W METOJaMu A

3¢ deKTUBHOTO peueHus npobiem,




BO3HHKAIOIIMX B Tpolecce mpodeccu-
OHAJILHOU NeITEIbHOCTHU

4. CTpyKTYypa H coepKaHue TUCHUILTHHBI

OO0mmast Tpy10€MKOCTh JTUCITUTIINHBI COCTABIsAET 12 3a4eTHBIX eIuHMII, T.e. 432
aKaJeMHYECKHUX 9acoB (13 HUX 232 9ac — CaMOCTOSITeNIbHAsI padoTa CTYyICHTOB).

Ha mepBoM Kypce B IEpBOM CEMECTPE BBIACISIOTCA 3 3a4€THBIC CAMHUIIBI, T.C.
108 akagemuyeckux 4daca (M3 HUX 954 yaca — caMoOCTOsITeNIbHAsE paboTa CTYJICHTOB),
BO BTOpOoM ceMecTtpe — 3 3adeTHbIX eauuul (108 akamemuueckux vaca, 3 HHUX 54
gaca — CaMOCTOsATeIbHas paboTa CTYICHTOB).

Ha BTOpOM Kypce B TpeTheM CEMECTPE BBIIEISIOTCS 3 3a4€THBIE €ANMHUIIBI, T.C.
108 akamemuueckux 4aca (M3 HUX 54 Haca— camMOCTOsITENbHAs paboTa CTYICHTOB), B
4eTBEpTOM ceMecTpe — 3 3aueTHble eauHuIbl (108 akagemMudeckux vaca, U3 HUX 72
gaca — CaMOCTOATeNIbHas paboTa CTYyJEHTOB).

IlepBrblii cemectp: nekinuu — 1 vaca B Hepemo (18 wacoB), mpakTHUECKHE
3aHATHS — 2 4aca B Henenro (36 gacoB), (hopma KOHTPOJIS - SK3aMEH.

Bropoii cemectp: nekuuu — 1 gaca B Hexemio (18 uacoB), mpakTHUecKue
3aHATHS — 2 4Yaca B Henenro (36 gacoB), (hopma KOHTPOJIS - SK3aMEH.

Tperuii cemectp: nekuuu — 1 yac B Hememo (18 dwacoB), mpakTHuecKue
3aHATHS — 2 9aca B Henento (36 gacoB), popmMa KOHTPOJIS - 9K3aMEH.

YerBepThiii cemectp: nekuuu — 1 gac B Hepemo (18 yacoB), mpakTuyeckue
3ansaTus — 1 yac B Henento (18 gacos), hopma KOHTPOIIS - SK3aMEH.

CtpykTypa U coaep’kaHue AUCIUIUIMHBI «BhIciias MaTeMaTuka) Mo CpoKaM H
BUJIaM paboThI oTpakeHsbl B [IpuioxkeHunu.

Conep:xkanue pa3iejioB JUCHUUILIHHbBI
IlepBblii cemecTp

BBenenue

[Ipenmer, 3amaum W conaepkaHue JUCHUIIMHBL. (OCHOBHBIE 3Talbl PAa3BUTHUA
nuciuIiMabl. CTpyKTypa Kypca, €ro MECTO M pOjib B MOATOTOBKE CIEIMAIUCTA,
CBSI3b C APYTUMU JUCIUIIIIMHAMM.

Paznen 1. DiemMeHTHI JIMHEHHON aJredpbl

Tema 1.1. MaTpuubl 1 onpeaeTuTeH.

[Tonsitue marpuiisl. Buael matpuu. [eiictBust Hag maTpunamu. Onepanuy Haj
MaTpHUIlaMH M UX CBoicTBa. OmnpenenuTenu, uX CBONCTBA U BbIYUCICHUS. [IoHaTHS
MHHOpAa M aJIreOpandecKkoro JOIOJHCHHS. Paznoxxenue omnpenenuTens Mo
dJIEMEHTaM CTPOKHM WM CcTonOma. BpelunciaeHue omnpenenuTeneid pa3IMIHOTO
nopsiaka.

Tema 1.2. O06paTHast MaTpHLA.

OOparHass MaTpuua W QJITOPUTM €€  BBIYMCICHHA. OJIEMEHTApHBIE
npeoOpazoBanuss wmatpuil. [lpuBeneHue Martpuibl K JUAroHaAJIBHOMY  WIIH
TpaneureBUIHOMY Buay. Martpuunas ¢opMa 3amucu CUCTEMbl JIMHEHHBIX
anreOpanyeckux ypaBHeHU. PaHr MaTpuiibl.



Tema 1.3. Pemienue cucrem JIMHEHBIX aJIredOpanyecKux ypaBHEeHHH.

CucreMpl JHMHEWHBIX anreOpandeckKux YpaBHEHUH, OCHOBHbBIE IOHSATHUS
pEILIEeHUs], COBMECTHOCTH M HECOBMECTHOCTU CHUCTEMBI. PelieHne cucreM JTMHENHbBIX
ypaBHeHuil metogoM Kpamepa, meTonom oOpaTHOW MaTpulpl, MeTofoM [ 'aycca.
[IpoBepka mnpasmibHOCTH pemieHuil. Teopema Kponekepa — Kanemmu. Pemenue
IPOU3BOJIBHBIX CHUCTEM  JUHEHHBIX ypaBHeHMH MetogoMm [aycca. Pemienue
OJIHOPOJIHBIX CUCTEM JIMHEHHBIX YPaBHEHUH.

Paspen 2. JjieMeHTbI BeKTOPHOM aJre0pbl

Tema 2.1. JluneiiHple onepany HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEHbIE
KOMOMHaIWK BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOpPOB. bazuc
CUCTEMBI BEKTOPOB. Pa3znoxenue BekTopa no 6asucy.

Tema 2.2. CxaysipHOE, BEKTOPHOE M CMENIAHHOE ITPOU3BEACHUS BEKTOPOB, UX
CBOWCTBA. YCIOBHS  OpPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH
BEKTOPOB.

Tema 2.3. Jluneitneie npoctpanctBa. basuc. IlpeoOGpazoBanue MaTpuilsl
JMHEMHOro omneparopa MpH nepexoje ot 0azuca k 6azucy. CoOCTBEHHbIE 3HAUEHUS U
COOCTBEHHBIE BEKTOPHI MaTPUIIBL.

Pazgen 3. Kpusbie BTOpOro nopsiaka

Omnunc, mapaboiia, runepOoyia, UX CBONCTBA W ypaBHeHusa. OOliee ypaBHEHHE
KpPUBOW BTOpPOro mnopsaka. IIpuBeneHune ypaBHEHHST KPUBOM BTOPOTO MOpsIKa K
KaHOHUYECKOMY BUY.

Pasznen 4. MaremaTrnueckuii aHAJIN3

Tema 4.1. Yuciaosas MMOCJIEIOBATEILHOCTD. [Ipenen YHCIJIOBOM
MOCJIEIOBAaTEIbHOCTH U ero cBoiicTBa. Dynkuus. [lpenen ¢ynkuuu. OcHOBHBIE
TeopemMbl O mpenenax (yHkiuu. I[lepBblii W BTOpPOW 3aMeyaresbHbIE MPEAEIIbI.
CpaBHeHHEe OECKOHEYHO MaJIbIX U O€CKOHEYHO OOJBIIUX BEJIIMYUH. JKBUBAJICHTHBIC
OECKOHEYHO MaJible BEJIMYUHBI.

Tema 4.2. HenpepblBHOCTh (QYHKIIMA B TOYKE W HA MPOMEXKYTKe, Touku
paspeiBa (yHKIMH, uX Kiaccupukamus. AcUMNOTOTH Tpaduka QyHKIMH, UX
KJ1acCU(UKaLs, YCIOBHSI CYILIECTBOBAHUS, METOAbI HAXOXK/ICHUSI.

Tema 4.3. [IpousBoanas pyukmuu. ['eomerpudecknii ¥ MEXaHUUECKHI CMBICIT
npousBoaHou. [lpaBuwma guddepennupoBanus u dbopMyBl  BBIYHUCIICHUS
npou3BOAHBIX. TaOnuia NPOU3BOAHBIX OCHOBHBIX JJEMEHTApHBIX (YHKIUH.
Boluucnenue npou3BoHbIX (DYHKIHM, 3aJaHHBIX PAa3IMYHBIM 00pa3oM.

Tema 4.4. Juddepenuman. IlpousBognsie u auddepeHImanbl  BBICIINX
nopsiikoB. [IpubnmkeHHble BEIYUCIICHUS ¢ TOMOIIbIO AU(depeHIInaN0B.

Tema 4.5. PackpeiThe HeonpeneneHHOCTeW pasnuuHoro tuma. I[IpasBuio
Jlonurans. @opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUN 1O
dbopmyne Makiopena. I[lpuOnukeHHbIE BBIUKUCIEHUS C TMOMOUIBI0  (HOPMYIIbI
Tennopa.

Tema 4.6. OCHOBHbIE TEOpPEMBI auddepeHInaIbHOr0  UCUUCTICHHUS.
MoOHOTOHHOCTh (PyHKIIMU, KCTpeMyMbl HeoOxomumble U 1OCTaTOYHBIE YCIOBHUSA



MOHOTOHHOCTH, JIOKQJLHOTO OJKCTpeMyMma. VcciemoBanne BBIMYKIOCTA Tpaduka
¢dbyukiuu. Touku neperuda rpaduka GyHKIIUH.

Tema 4.7. OOmas cxema ucciieloBaHus (PyHKIIUK U TIOCTPOSHUS ee rpaduka.
CpoiicTBa (yHKIIMH, HEMpPEpBHIBHBIX Ha OTpe3ke. HamOombimee W HaWMEHBIIEE
3HaueHUS QYHKIIMH Ha OTPE3KeE.

Bropoii cemecTp
Pazgea S. lu¢ppepeHunanbHoe ncuucaeHne GyHKUMH HECKOJIBKHUX NepeMeHHBbIX

[Ipenen u HenpepbIBHOCTh. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (PyHKIMIA. YacTHbIE
npousBoaHble. [lomubiii muddepennmarn. [IponsBoaHbIC CIOXKHOW (DYyHKIHH
HECKOJIBKMX TNEepEeMEHHbIX. YacTHble NPOU3BOJAHBIE U JU(DPepeHIHaTbl BBICIINX
nopsankoB. Teopema IlIBapra.

IIponsBonnas mo HampasiieHuto. ['paguent. KacarenbHas k kpuBou. KacarenbHas
IUIOCKOCTh U HOpMaslb K moBepxHocTu. Popmyna Telnopa. DxctpeMyMm pyHKIMU
HECKOJIbKUX NepeMeHHbIX. Heo0Xxoqumble U 10CTaTOYHbIE YCIOBHSI SKCTPEMYMA.

Pa3nen 6. UuTEerpajibHoOE HCHHUCIEHHE

Tema 6.1. IlepBooOpa3nas. HeompeneneHHbI WHTErpajll U €ro CBOMCTBA.
Tabnmuuia WHTETpaJioOB  OT  OCHOBHBIX  dJEMEHTapHbBIX  (yHkmuil. Meton
HEIOCPEICTBEHHOIO HHTETPUPOBAHHS.

MeTon MHTETPUPOBAHKS € ITOMOILBIO 3AMEHBI IEPEMEHHOM, TOABEACHUEM T0JT 3HAK
muddepenunana. MeToa HHTErPUPOBAHUS IO YACTSIM.

WNHTerpupoBaHrie palMOHAIBHBIX JIpoO€l HWHTErPUPOBAHUE HEKOTOPBIX BHUJIOB
MPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX (HYHKIIHM.

Tema 6.2. 3amaun, NOPUBOAIIIME K TOHITHUIO OINPEACICHHOIO HHTErpasa.
OnpeneneHHbli MHTETpall, €r0 CBOMCTBA. Y CJIOBUA MHTErpupyemocTtu. MHTerpan ¢
nepeMeHHbIM MpezaenoM unaterpupoanus. opmyna Heiorona — Jleitbnuma. 3amena
IIEPEMEHHON B ONPEACIIEHHOM UHTErpaJe.

[IpunoxeHuss ONpPENENEHHOr0 MHTErpajga B T€OMETPUM U MEXAHUKE
(BpIUMCIIEHUE TUTOMIA/ICH TTOCKUX (QUTYP, NITUHBI KPUBOM, 00HEMOB.

Tema 6.3. HecoOcTBeHHBIE WHTETpaibl TMEPBOTO W BTOpPOro poja (1o
OECKOHEYHOMY TIPOMEXYTKY, OT HEOIPAaHHYEHHBbIX (PYHKIMA Ha KOHEYHOM
MIPOMEXKYTKE), UX CBOMCTBA.

Tema 6.4. 3amaun, TPUBOAAINIME K MOHATUSAM KpaTHBIX W KPUBOJIMHEUHBIX
MHTErpaIoB. JIBOMHOW U TPOMHOM MHTErPAJIbl, UX CBOMCTBA. BplunciaeHne ABOMHBIX
MHTErPaJIOB OBTOPHBIM UHTETPUPOBAHUEM.

Tema 6.5. OnpenencHre KpUBOJWHEWHBIX MHTETPAIOB MEPBOTO MU BTOPOTO
poJia, UX CBOWCTBA U BhIuUCEeHUs. OnpenerneHrue MOBEPXHOCTHBIX HMHTETPAJIOB, UX
CBOMCTBA, IPUMEPHI BEIUUCICHUS.

Paznea 7. UncnoBbie 1 PyHKIMOHAJIbHBIE PAAbI

Tema 7.1. Yucnoeie psaasl. CxomgumMocTh W cymma psga. HeoOxommmoe
ycioBue cxonumoctu. [JledictBus ¢ pspamu. CBoiicTBa YHUCIOBBIX — PSJOB.
3HAKONOJIOKUTENbHbIE psiibl. 'apmonnueckuil psia. [Ipu3Haku cpaBHEHUS.



Metonbl ucciienOBaHUsST CXOAWMOCTH TOJIOKHUTENBHBIX PSJOB: MNPU3HAKU
Hanamb6epa, Komm, narerpanbnubiii npusHak Kormu.

Tema 7.2. 3nakouepenyromecs psiapl. [IpusHak JleiOnuma. A6comoTHaAs U
YCIOBHAs CXOJAMMOCTb 3HAKOMEPEeMEHHBIX psifioB. (OO00OIIEHHbIE MNpU3HAKU
JHanam6epa u Ko,

Tema 7.3. Crenennble psiabpl U UX cBoicTBa. Teopema AGensa. HMHreppan u
paauyc cxonumocTu. JuddepeHmpoBanre U UHTErPUPOBAHNE CTEIIEHHBIX PSIOB.

Tema 7.4. Psanp1 Teitnopa u Makiiopena. YciaoBue paznoKUMOCTH (PYHKIIHH B
psan Teinopa. Pasnoxenue HexkoTopbix QyHkumit B psg Teinopa. [Ipumenenue
CTETICHHBIX PSI0B B MPUOIMKCHHBIX BBIYUCICHUSX.

Tpernii cemecTp

Pasznesn 8. O0bikHOBeHHbBIE IH(depeHInAIbHbIC YPABHECHUS

Tema 8.1. JludpdepenuumansHble ypaBHEHHUs IMEpBOro mnopsiaka. Beenenue.
3ajaun, mnOpuBojsAUIMe K AU(QepeHIuanbHbIM YpaBHEHUSIM IIEPBOrO MOpPSIKA.
OcHoBHbIE TIOHATUS OOBIKHOBEHHBIX JU(p(PEepeHIINaIbHbIX YpaBHEHUHA MEPBOTO
nopsiika. [loctanoBka 3amaunm Komm. TeopeMa CyliecTBOBaHMS U €AUHCTBEHHOCTH

pemienusi. OOmiee W 4YacTHOE peUICHUS, o0l M YaCTHBI HWHTErPaJIbI.
['eoMeTpuyecKkuii CMBICI 00IIIETO UHTETpaJIa.
YpaBHeHus c pa3aeNsOIUMUCS MEPEMEHHBIMH, OJTHOPOJHBIE

muddepeHnranbHble YpaBHEHUS, YPaBHEHUS B MONHBIX U epeHimanax.

Jlunelinble n.y. TmepBOro mnopsnka W ypaBHeHUs bepnymnu. Pemenue
JMHEWHBIX YPaBHEHUM METOJOM BapHallMd MPOWU3BOJIBHOM IMOCTOSSHHOW, METOJIOM
npousBeneHu bepuymm.

Tema 8.2. Jludpdepenumanbuble ypaBHEHHS BBICIIMX MNOPSAKOB. DOpMbI
3anucu auQdepeHInaIbHOTO YpaBHeHUs N-ro nopsaka. O011ee U 4aCTHOE pPeIIeHUs.
ITocranoBka 3anaun Komm, kpaeBou 3agaun. HTErprpOBaHre METOAOM ITOHUKEHHUS
MOPSIZIKA.

Tema 8.3. Jluneiinsie omaHoponubie nuddepeHnnansupie ypaBHeHUsS N — TO
nopsinka. OO01IKe CBONCTBA pelieHUN JTUHEHHBIX OJHOPOAHBIX TUd(epeHIIMATbHBIX

ypaBHeHUH N — 1o mopsaka. [lonstue QyHIaMEHTATBHOM CHCTEMBI PEIICHHIMA
JUHEHHOTO OIHOPOAHOTO Iu(PEepeHIINAIBHOTO ypaBHEHUS N — TO TMOpsAKa, €e
IIOCTPOCHUE JUISL YpPaBHEHUU c MIOCTOSIHHBIMHU kodh punreHTamu.

XapakTepUCTUUECKOE YpaBHEHHE. BHUI YaCTHBIX PELIEHUN JIMHEMHOTO OJHOPOIHOIO
muddepeHurnanbHOr0 YpaBHEHHsSI N — o MOpsiAKa B 3aBUCUMOCTH OT BUJA KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHUS.

Jlunelinpie HeOAHOPOIHbIE MU PepeHlInaNbHbIE YpAaBHEHUSI N — ro MOpsiIKa ¢
MOCTOSIHHBIMU KO3 duiiienTamu. Teopema 0 CTpyKType OOIIEro pemeHus TaKhX
ypaBHeHUH. Meroa mnoabdopa 4YacTHOTO pemieHus (METO  HEOIpeAesIeHHbIX
K03 (QULIMEHTOB) JUIsl pa3JIMYHBIX CIIEHUATBHBIX BUJIOB ITPaBOil YacCTH.

Jluneitnbie HeoHOPOAHBIE U (depeHIINATbHBIE YPaBHEHUSI BTOPOTO TOPSAKA.
Meron Bapraluy NpOU3BOJIbHBIX TOCTOSIHHBIX.

Tema 8.4. Kpaebie 3amaun. 3amgauu Ha COOCTBEHHBIC 3HAUCHHUSI.



Tema 8.5. Pemenue nuddepeHMaNbHbIX YpaBHEHHH C TMEePEeMEHHBIMU
korbdunmentamu  JuddepennuanbHoe  ypaBHeHue — Ounepa. [Ipumenenue
CTENEHHBIX PSAAOB K MHTErpUpOoBaHUIo U hepeHInanbHbIX YpaBHEHU.

Tema 8.6. Cucrtembl OOBIKHOBEHHBIX JIU(PPEpPEHIMAIBHBIX YpPaBHEHHM.
OcHoBHBIE mOHATUA. HopmayibHbBIE CUCTEMBI JUHEWHBIX  OJAHOPOJIHBIX U
HEOJHOPOJHBIX MU epeHnanbHbIX ypaBHeHUN. Pelienne TMHEMHBIX OJTHOPOIHBIX
U HEOAHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX Au(GdepeHIIuaIbHBIX YpPaBHEHUN C
MOCTOSTHHBIMU KO3 (HUIIUEHTAMH.

YerBeprhlil ceMecTp
Pa3nen 9. Teopusi BeposiTHOCTEH

Tema 9.1. Beenenme. OnemeHTsl KomOumHaTtopuku. [IpaBuma cymmsl u
npousBefeHuss komOuHatopuku. CoenuHeHus (pa3MelleHus, IEepPEeCTaHOBKH,
COUYETaHUs).

[Ipeamet Teopuu BeposTHOcTeH. Bunbl cinydaiinbix coObiTuii. Knaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE ONPEIEICHNUS BEPOSITHOCTH MOSBICHUS COOBITHSI.

Tema 9.2. Anre6pa coOwiTuii. Teopembl CIOXEHHS BEpPOSTHOCTEH JUIs
HECOBMECTHBIX U COBMECTHBIX COOBITHH, TEOPEMbl YMHOXXEHHS BEPOSITHOCTEH IUIs
3aBUCUMBIX M HE3aBUCHMBIX COObITHH. DOpMyIbl MOJHONW BEpOSITHOCTH, belieca u
bepnymm. JIokanpHas u uHTErpasbHas Teopemsl Jlanmnaca.

Tema 9.3. Cnyuvaitaple BenuuumHbl. [loHSTHE 3akoHa pacmpeneneHus
JUCKPETHOM CIydyalHOW BEJMYUHBI U CHOCOOBI ero omucanusi. OCHOBHBIE 3aKOHBI
pacripeniesieHuss JAUCKPETHOM  CliydallHOM  BEJIMYMHBI  (TUIEPreoMeTpUUYeCcKui,
OMHOMMANIbHBIN, pactipeaenenue [lyaccona).

Tema 9.4. YucioBeie XapaKTEPUCTHUKU AWCKPETHBIX CIyYalHBIX BEIUYHH.
MaremaTnyeckoe 0KUIAAHUE U JUCIEPCUS CIyYalHBIX BEJIMYMH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 9.5. HempepoiBHble ciydaiiHble Benu4uHbL. WHTerpambHas (yHKIMS
pacnpenenenus. [ImoTHocTh BeposiTHOCTEH. CBA3L MEXAY MHTErpAIbHON (hyHKIMEH
pacrpeneneHuss M IUIOTHOCTBIO BEPOSATHOCTEW. MareMaThdecKoe OXKHIAHUE U
JIUCTIEPCUS HEMTPEPHIBHOW CIIyYalHOM BEJIIMYUHBI.

OCHOBHBIE 3aKOHBI DPACHPEIEICHUS HENPEPBIBHBIX CIIyYailHbIX BEJIWYMH.
PaBHOMEpPHBIN, mOKa3aTeNbHBIA 3aKOHB. HOpManbHBIM 3aKOH paclpenesicHUs.
BeposTHOCTh momazgaHuss HOPMaJIbHO PACHPEACICHHOU CIIy4YalHOW BEJIWYMHBI Ha
ITPOU3BOJIBHBI KOHEYHBI MHTEPBAJl, HA WHTEPBAJ, CUMMETPUYHBI OTHOCUTEIBHO
cpeanero 3HadeHus. [IpaBuno tpex curm.

Tema 9.6. IlpenenbHble Teopembl Teopuu BeposiTHOcTe. HepaBeHCTBO
YeoObimena. Teopema YeOsnimeBa. Teopema bepuymnu. LlentpanbHas mnpenenbHas
TeopeMa.

Tema 9.7. JIBymepHas ciyuyailHasi BeNWYMHA. 3aKOH paclpeaeeHus
IBYMEpHOM ciy4darHOW BennuuHbl. @DyHKIMA pacnpenencHus. BeposaTHOCTb
MOMalaHus B 3aJJaHHYI0 001acTh. J[ByMepHas MIOTHOCTh BEPOSITHOCTH, €€ CBOICTBA.
3aBUCHMBIE U HE3aBUCHMBIE CTy4YaliHbl€ BEJIMUMHBI. KOppensiiMoHHbIE MOMEHTBI.



Paszgen 10. MaremMmaTuueckas CTATHCTHKA

Tema 10.1. OcHoBHBIE 3aja4yl MaTEMAaTHYECKON CTAaTUCTUKHU. BBIOOpOUHBII
MeTo. ['eHepasibHasi COBOKYIMHOCTh M BBIOOpKA. Turbl BHIOOpPOK. CTaTUCTHUYECKOE
pacripenenenyue BbrIOOpKU. [locTpoeHue sMmupuueckoil (YHKIIMH pacrpeieiacHus
BBIOOPKH, TTOJIMTOHA U TUCTOTPAMMbI OTHOCHUTEIIbHBIX YacTOT.

Tema 10.2. ToueuHble OIEHKH MapaMeTPOB pacrpeseneHus. TpeboBaHus K
OIICHKaM: HECMEIIIEHHOCTh, COCTOATENIbHOCTh, A(dekTuBHOCTE. BbiOOpOoUHas
cpennsis. BeiOopouHast 1 ucnipaBiieHHAs] TUCIIEPCUU. Y IPOILIEHHBIE METO/IBI pacueTa
CTAaTUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

NuTepBasibHblE OUEHKH. JlOBEPUTEIBHBIM HHTEPBAI 11 MATEMaTUYE€CKOIO
0’KUJaHHS TPU U3BECTHOM CPEIHEM KBAJIPATUYECKOM OTKJIOHEHUH. Pacnpenenenue
CreronenTa. JloBepuTenbHbI HHTEPBAI AJI1 BBIOOPOYHOW CpEeAHEN IPH HEM3BECTHOM
CpeHEM KBaJpaTH4eCKOM OTKJIOHeHHH. Cilydail Majioi BEIOOpKU

Tema 10.3. IlpoBepka mnpapaoONOa00MS CTAaTUCTHYECKUX TUIOTe3. [loHsATHS
CTaTUCTUYECKON THUMOTE3bl (MPOCTOM W CJIOKHOM), HYJIEBOH U KOHKYPHPYIOIICH
THUIIOTE3bI, OIIMOOK IIEPBOI'0 M BTOPOTO poja, YPOBHS 3HAUUMOCTH, CTATUCTUYECKOTO
KpUTEpHs, KPUTHYECKOM 001acTu, oOJacTh MPUHATHS THUNoTe3bl. Kpurepuid xz
[Tupcona. IIpoBepka runoTe3sbl 0 HOpMAIBbHOM 3aKOHE PACIIPEICIICHHUS.

Tema 10.4. DneMeHTHl KOPPEIAIMOHHOTO M PErpeCcCHOHHOIO aHaju3a.
OnpeneneHue napaMeTpoOB JUHEHMHON CPEeIHEKBAJPATUUECKON PETPECCUU METOI0M
HAUMEHBIINX KBaJIPATOB.

5. O0pa3oBaTte/ibHbIC TEXHOJIOTHMH, IPUMEHsIEMbIe IIPH OCBOCHUH AUCHMILTUHBI

MeTtoauka npenogaBaHus AUCIUILTHHBI «BhICcIIas MaTeMaTHKa» U peaanu3arus
KOMIIETEHTHOCTHOTO  TOAXO/Aa B H3JOXKEHHH H  BOCIPHUATHH  MaTepuaia
MPEIYyCMaTPUBAIOT MCTIOJIB30BAHHUE CIECIYIONIUX aKTUBHBIX U MHTEPAKTUBHBIX (OpM
MPOBEICHUS TPYIIIOBBIX, WHAUBUAYAIbHBIX, AYJUTOPHBIX 3aHATHA B COUYETAHUU C
BHEAYJUTOPHON paboTOoil ¢ 1enbi0 (OPMHUPOBAHUS U PA3BUTHS MPOQPECCHOHATBHBIX
HAaBBIKOB 00YYaIOIIUXCS:

— 3allliTa U WHIWBUIYAIBHOE OOCYXKIEHUE BBHITIOJIHAEMBIX ITAOB PacyeTHO-
rpadgudeckux pador ;

- TIPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOIINX.

— MOJATOTOBKA, MPEACTABICHUE U 00CY)KIIEHHE Mpe3eHTAINi Ha CEMUHAPCKUX
3aHATHAX;

— OpTaHu3alus U MIPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUN CTYJEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— TPOBEACHUEC WHTEPAKTUBHBIX 3aHATHH IO TPOILEIype TOJATOTOBKH K
WHTEPHET-TECTUPOBAHUIO Ha calTax: i-exam.ru, fepo.ru;

— HCIOJb30BAaHUE WHTEPAKTUBHBIX (OPM TEKyIIero KOHTpoJis B (dopme
ayJTUTOPHOTO U BHEAYTUTOPHOTO UHTEPHET-TECTUPOBAHUS;

UTOTOBBIA KOHTPOJIb COCTOMT B YCTHOM D3K3aMEHE IO MaTeMaTHKE C YYeTOM
PE3YNHTATOB BBIMTOJTHEHUSI CAMOCTOATEIBHBIX PadoOT.



VY aenbHbI BEC 3aHATUN, TPOBOAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpeeicH
IJIABHOM 1IeIbI0  00pa30BaTeNIbHOM IPOrpaMMbl, OCOOEHHOCTBhIO KOHTHUHIEHTA
00y4JaromuXxcsl U COACP>)KaHUEM JTUCITUILUINHBI «BhICIas MaTeMaThKa» U B 1IEJIOM 10
TUCHUIUIMHE cocTaBiisieT 50 % ayauTOpPHBIX 3aHATHI. 3aHATHS  JICKIIMOHHOIO
tuna coctaBisaoT 37,5 % ot oObema ayIMTOPHBIX 3aHITHH.

6. OneHovHble cpeacTBa UIA TeKyLIero KOHTPOJS  YyCIIeBaeMOCTH,
NPOMEKYTOYHON aTTeCTAllMM MO0 WTOraM OCBOEHHMS AMCHUILIMHBI U Yy4eOHO-
MeToAM4YecKoe odecneyeHue CaMoCTOATEIbHOM padoThI CTYyICeHTOB

B mpomecce o0ydyeHuss Ha TEpBOM M BTOPOM Kypcax HCHOIb3YIOTCS
CJIEIyIOIIME OLIEHOYHbIE (POPMBI CAMOCTOSITEIBbHON PabOThl CTYJIEHTOB, OLIEHOYHbBIE
CpelICTBa TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALUMI:

B IIePBOM ceMecTpe
- IBe pacueTHO-TpaduyecKue padoTsl.

PacuerHo-rpajdpuueckasi padora Nel mo JiuHeHHOM M BEKTOPHOU aJiredpe u
aHAJIUTHYecKOi reomerpuu. Kparkoe copeprkaHue 1 Tamnbl pac4eTHO-
rpaduueckoit paboThI:

Ilepsouii sman.

Pemenue cucrem JIMHENHHBIX alreOpandeckux ypaBHeHUi merogamu ["aycca,
Kpamepa u oOpaTHOW MaTpuIbI.

Bmopoii sman.

Bexkropsl, nerictBus Hax BekTropamu. CKansipHOE, BEKTOPHOE, CMEIIAHHOE
MPOU3BEICHUS BEKTOPOB.

PacuerHo-rpaguueckas padora Ne2 nmo MareMaTu4ecKOMY aHAJIHU3Y.
Kpatkoe coaepxanue u 3Tansl pacueTHO-TpaduuecKkoi paboThI:

[Ipenen yncioBoO# MOCIEIOBATEIHLHOCTH, TIpEAET (QYHKIIHH.
HccnenoBanne pyHKIMU HA HENPEPHIBHOCT.

Brruncnenue npou3BoAHBIX (PYHKLIUU.

Uccnenoanue GyHKINN, TOCTPOSHUE TPAPUKOB.

Bo BTOpOM cemecTpe
- TPU pacuyeTHO-rpaduyecKkue padoThbl.

PacuerHo-rpaguueckas padora Ne 3 no pyHKUMAM HECKOJbKHX IlepeMEeHHbIX.
Kpatkoe coneprkanue pacueTHO-rpaduuecKkoil paboThI:

DYHKIIMU HECKOIBKUX NepeMeHHbIX. YacTHbie npou3BoaHbIe. [Ipon3BoaHbIE OT
CIOXHBIX QyHKIMHA. [Ipon3BoHAs IO HAMPABIICHUIO U TPAJUEHT. DKCTPEMYM
(GyHKUIMH BYX MIEPEMEHHBIX.

PacueTrHo-rpaduyeckasi padora Ne 4 o MHTErpaJIbHOMY HCHYUCIECHUIO.
KpaTkoe copepxanue u 3Tanbl pacdeTHO-Tpaduideckor padoThI:

Ilepswiii sman:

MeTtoapl HHTETpUpPOBaHUs. BeiuncieHne HeonpeaeneHHbIX HHTETPaJIoB.
Bmopoii sman:
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[IpunoxeHus: onpeaeeHHbIX NHTErpanoB. MccnenoBanue cxonumocTi
HECOOCTBEHHBIX MHTETPAJIOB.

PacueTrHo-rpadpuueckasi padbora Ne S mo psgam.

Kpatkoe coaepxanue u 3Tansl pacueTHO-Tpaduueckon paboThI:

Ilepsout sman:

HccnepoBanue cXOAMMOCTH YUCIIOBBIX PAJIOB.

Bmopoii sman:

HccnenoBanne CXOAMMOCTH CTETICHHBIX PSAIOB. Paznokenne QpyHKINI B CTENIEHHBIC

PAJIBL

B TpeTrbeM cemecTpe
- 0JlHA pacyeTHO-Tpaduyeckas: padora.

PacueTrHo-rpaduyeckast padora Ne 6 mo nuddepeHunajIbHbIM YPABHEHUSIM.
Kpatk\oe conepxanue pacueTHO-rpaduieckoil paboTh:
Mertonb! pemiennii quddepeHnnanbHbIX YpaBHEHUN pa3IMuyHOTO TUIIA.

B yeTBepTOM cemecTpe
- IBe pacyeTHO-rpaduyeckne padboThbl.

PacyerHo-rpaduueckasi padora Ne 7 mo Teopru BeposiTHOCTEI.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

OrnpenesneHne BEpOSATHOCTEH CIIy4ailHbIX COOBITHH, 3aKOHOB paclpeIesICHHs
JTMCKPETHBIX U HETIPEPBHIBHBIX CIIyYalHBIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHUK.

PacuerHo-rpaguueckast padora Ne 8 mo MmareMaTu4ecKoi CTaTUCTHKe.
Kpatkoe coneprkanue pacueTHO-rpaduuecKoil pabOThI:

[Toctpoenue smnuprudeckort GyHKIIUK pacrpeaeneHus] BBIOOPKH, TOJUTOHA U
THCTOTPAaMMBI OTHOCUTENBHBIX YacTOT.

Pacuer cTaTucTHYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoenue TMHUHM PErpPeCcCCHH U OpeielieHne BHIOOPOUHOTO KoddduireHTa
KOPPEIALHH.

OueHOYHbIE CpEACTBAa TEKYIIEro0 KOHTPOJS YCHEBAEMOCTH  BKIIOYAIOT
KOHTPOJIHBIE BOMPOCHI W 3amaHusi B (¢GopMe OJAHKOBOTO TECTUPOBAHUS IS
KOHTPOJISI OCBOCHUST O0YJAIOIIIMMUCS Pa3AesiOB TUCITUTUINHEL, ipuem PI'P.

OOpa3mpl  TeCTOBBIX 3amanuid, 3afgaHuii PI'P, KOHTpOJBHBIX BOMPOCOB W
3alaHUN 1711 TPOBEACHUS TEKYIIEro KOHTPOJIS, AK3aMECHAIMOHHBIX OWJIETOB
npuBeaeHsl B [Ipunoxenun 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB JJ5 MPOBEJEHUA MMPOMEKYTOUYHOM

aTTecTanuy 00y4awmuxcs no Jucuuivinie «Bpicimas MmateMaTuka

6.1.1. [IepeueHb KOMIIETEHIINI C YKa3aHUEM ATAIroB UX (POPMHUPOBAHUS B MPOIECCE
OCBOEHUS 00pa30BaTEIBLHON MPOTPAMMBI.
B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI (POPMUPYIOTCS CIETYIOIINE KOMIETEHINH

Kon \ B pe3yabrare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00y4a0 U CS |
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JACATCIIbHOCTH

Komnerenuun J0JI2KeH 00J1a1aTh
OK-1 CIIOCOOHOCTBIO K a0CTPAKTHOMY MBINUICHHUIO, aHAIN3Y, CHHTE3Y
OIlK-1 CIIOCOOHOCTBIO MCIIOJIb30BaTh MaTeMAaTUYECKHUE €CTECTBEHHOHAyuYHblE U

WH)KEHEpHBIE 3HAHUS JUIsl peIIeHUs 3aJa4 CBOEH MpodeccHoHaTbHON

B nporecce ocBoeHusi 06pa3zoBaTeNbHON NPOrpaMMbl JAHHBIE KOMITETEHIIUU, B
TOM YHCJIE€ UX OTAENbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOJI€ OCBOCHUS
oOyJaronMMucs AUCHUIUIMH (MOAYJeH), MPaKTUK B COOTBETCTBUM C Y4YEOHBIM
IUTAHOM U KaJICHJApHBIM TpaduKkoM yueOHOTO mpoIiiecca.

6.1.2. Onucanue nokasareseil 1 KpUTEpUEB OLlEHMBAHUS KOMIETEHIIUI,
(hopMHpyeMBIX 10 HTOTaM OCBOCHMS IMCUUILINHBI, ONIMCAHME HIKAJI

[lokazarenem oOneHUBaHUS

OLlCHUBaAHUA

KOMHCTGHHI/Iﬁ Ha Pa3jIMYHbIX

oramax HXxX

(bOpMHpOBaHHH ABIBICTCA OOCTHMXKCHUC O6yan-OIHI/IMI/IC$I INIAHUPYEMBIX PC3YyJIbTATOB
O6Y‘I€HHH 10 AU CHUIIIIMHC.

Kputepun ouennBanns

IToxa3artesn

2 3 4 5
OK-1 cnocoOHOCTH K a0CTPAKTHOMY MBIILJIEHUIO, AaHAJIU3Y, CHHTE3Y
3HATh: OObyuatomuiics OObyuaromuiics OOyuaromuiicss neMoH- | O0y4aromuncs
aKTyaJIbHbIE JIEMOHCTPHPYET IOJHOE | IEMOHCTPUPYET HETIOTHOE CTPHPYET  JIOCTaTOYHO | JIEMOHCTPUPYET
HpO6HeMBI OTCYTCTBUEC WY | COOTBETCTBHE 3HAHUM FHY6OKI/IC 3HaHUA | IIOJITHOEC
COBPEMEHHOT'0 HEJIOCTaTOYHOE nporpamme, KOHTPOJIHPYEMBIX COOTBETCTBHE
Hay4YHOTO U | COOTBETCTBHE  3HAHHM | JIOMYCKAIOTCS OIIMOKH, pa3lenoB NUCHUIUIMHBL, | 3HAHUH
TEXHHUYECCKOT'O KOHTPOJIMPYEMBIX IMPOABIIACTCA OTBEUacT Ha BCC | mIporpamMmme
Pa3sBUTHA, pa3aciioB MaTCMaTHUKU: HEIOCTAaTOYHOC, BOIIPOCBI, B TOM YHCJIC | JUCHUILJIMHEI,
¢dunocodpckue HE CriocoOeH MOBEPXHOCTHOE 3HAHUE JONIOJTHUTENBHBIE. B TO | jorMuHO 1
pOOJIEMBI apryMEHTHPOBAaHHO U TEOpUH, CyTH MeTOHOB. I | ’Ke BpeMsl NpH OTBETE | apryMEHTHpPOBa
CaMOpa3BUTHsI U | MOCIIEJIOBATEIHHO HOJTy4CHUS MTPABUIIBHOTO JIOIyCKaeT HHO OTBEYaeT Ha
caMmopeaiu3aliy | U3JaraTh Matepual, OTBeTa TPEOYIOTCS HECYLIECTBCHHbIC BCE BOIIPOCHI, B
YeJoBeKa B | HENPABUJILHO OTBEYAET | YTOYHSIONIKE BOIPOCHL. HOTPENIHOCTH WIN JaeT | TOM YHCIIe
obactu Ha JIOTIOJTHUTENIbHBIE HEIOCTATOYHO TIOJIHBIC | JOTIOJHHUTEIHHBI
MAaTEMAaTUKH " | BOIIPOCHI UJIU 3aTPy - OTBEThI €, IIOKa3bIBaACcT
TEXHHUYECKUX HSETCSI C OTBETOM BBICOKHI
HayK YPOBEHb

TEOPETUUYECKOU
HOATOTOBKH

yMeTh: OO0yJaromuics OOyuatomuics OOyuatomuiics OO0yuaromuiics
abCTpaKkTHO HOKa3bIBACT JIEMOHCTPHPYET HETIOJTHOE JEMOHCTPHPYET JIEMOHCTPHPYET
MBICITUTB, HEJJOCTaTOYHOE YMEHHE | COOTBETCTBHUE CICNYIONIMX | YACTHYHOE yMEHHE
000011aTH, HNPUMEHSTH U3BECTHBIC B | YMEHHI: pelIeHUE 3a/1a4, COOTBETCTBHE HPUMEHSTh
CHCTEeMAaTH3UpOBa | y4eOHOW  JIUTEepaType | yMEHHE I0JIb30BaThCs CIICAYIONIMX  YMEHHIl: | TEOPHIO K
Th M | METOIBl K PEIICHHIO | BEPOSTHOCTHO- NPUMEHATh TEOpPETUYC- | PEIICHUIO
aHAIN3UPOBAThH IpeIaraéMpIX  3aad, | CTaTUCTUYECKHMHU CKHe METOIbI K | TIpe/uIaraeMbIx
HOTy4CHHYIO JIOIyCKaeT rpyOble | MeTogaMu. B pemenun pELICHUIO 3amad4. | 3a1ad,
UH()OPMALIIO OIMOKM TPU PEUICHHH | 33[a4 MOTYT COJCPIKAThCS VMeHHsS OCBOCHBI, HO | IPaBHJIBHO U
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3aa4 = WIM  BOOOIIE
pelIeHus 3a1a4
OTCYTCTBYIOT,

HEIIPpaBUIIBHO OTBEYACT
Ha JOITIOJTHUTCIIBHBIC
BOIIPOCBI WJIM 3aTpyAa-
HACTCA C OTBETOM

rpyOBIe OIHMOKH,
TIPOSIBIISIETCS
HEIOCTATOYHOE YMEHHE
MPUMEHSTh TEOPHUIO K
PEIICHHIO TIPEIaraeMbIX
3ajad.

JOIYCKarTCd HE3HaA4YU-

TeJIbHBIE OLIMOKHU,
HETOYHOCTH,

3aTpyIHCHHS pu
pellleHny  3aJa4, He

BIMAIOIINE Ha OOMHI
XOJ peHICHUs

TIOJTHO CTPOUTH
penIeHus
MaTeMaTHYECKH
X 3a71ad.
CBoOoxHO
onepupyeT
NpUOOPETEHHBIM
1 YMEHUSIMH,
NPUMEHSET UX B

CUTYyalusX

MTOBBILICHHON

CJIO’KHOCTH.
BJIAJIETh: Obyuaromuiics He | OOyuarommiics BIaaeeT OO0yuaromuiics OO0yyvaromuiics
Ha OCHOBE | BIaJeeT MM B | MaTeMaTUIECKUMHU YaCTUYHO BJIaJ€eT | B IIOJIHOM
OCBOCHUA COBCPHICHHO METOAaMU B HETIOJIHOM METOJaMHU, HaBBbIKU o61;eMe BJ1agccT
OCHOBHBIX HEIOCTATOYHOM o0BbeMe, I0ITyCKatoTCs OCBOCHBI, HO JOMYCKa- | METOAAMU
MOJIOKCHUH, CTETICHH BJaJeeT 3HAYUTEJIbHBIC OLINOKH, IOTCSl HE3HAYUTEJbHBIE | PACUETOB,
3aKOHOB 1 | HaBbIKaMW TNPHUMCHCHUA | MMPOABIIACTCA OHII/I6KI/I, HCTOYHOCTH, CBO60}1HO
METOO0B TCOPETUICCKOT'O HEAO0CTAaTOYHOCTD BJIaICHUSA 3aTpyaAHCHUA Ipu | IPUMCHACT
MaTeMaTHKH anmapata M pa3iIM4yHbIX | MATEMaTUYeCKOM TEXHUKOH, | aHAJIUTUYECKUX IIOJTyYECHHBIE
BJIaACTh MaTEMAaTUYCCKUX HUCIBITHIBACT 3HAUYUTCIIBHBIC onepanusix, IEPCHOCE | HABBIKU B
CIOCOOHOCTBIO K | METOJIOB K PEUICHHUIO | 3aTpyAHEHHS MpU YMEHUI  HAa  HOBBIE, | CUTyalLUsX
abCcTpakTHOMY 3a1a4 NPUMEHEHUH HaBBIKOB B HECTaHAAPTHBIE MTOBBIIIEHHOH
MBILIICHHIO, HOBBIX CUTYalUsIX. CUTYyalH. CJIO’KHOCTH.
aHaln3y, CHHTE3Y
UHQOpMAITUH

OIIK-1 cnocoGHOCTh MCMOJIL30BATH MaTeMaTHYeCKHE €CTeCTBEHHOHAYYHbIE M MHKEHEPHbIE 3HAHUS IJIsI
pelleHus 3a1a4 cBoeil NPogecCHOHAILHOI 1eATeILHOCTH

3HATh: OObyuatomuiics OObyuarommuiics OOyuaromuiicss neMoH- | OOy4aromuncs
anreopy, JEMOHCTPHUPYET MOJHOE | AEMOHCTPUPYET HETIOJIHOE CTpUpPYET  JIOCTATOYHO | JEMOHCTPUPYET
MaTeMaTHYeCKHi | OTCYTCTBHE WIN | COOTBETCTBUE 3HAHWMA riyookue 3HaHUs | TIOJTHOE
aHalii3, TEOPHIO | HEIOCTATOYHOE porpaMme, KOHTPOJIMPYEMBIX COOTBETCTBHE
muddepeHunans | COOTBETCTBHE  3HAHMHU | JIOMYCKArOTCS OLIMOKH, pas3zfenoB IUCHMIUIMHBL, | 3HAHUH
HBIX ypaBHEHUH, | KOHTPOJIUPYEMBIX MPOSIBIISIETCS oTBeYaeT Ha BCE | Mporpamme
TEOPHIO paszienoB MaTeMaTHKU: | HEIOCTATOYHOE, BOIMPOCHL, B TOM YHCJE | JUCIUIUINHBI,
BEPOSITHOCTEH M | HE CHOCOOEH MOBEPXHOCTHOE 3HAHHUE JOTIOJTHUTENbHBIE. B TO | MOruyHo 1
MaTeMaTHYeCKOH | apryMEHTHPOBAHHO U TEOPHH, CYyTH MeTOIOB. sl | ke BpeMs IpH OTBETE | apryMEHTHPOBa
CTaTUCTHUKH, B | TOCIIEIOBATEIBHO MOJTYYEHUS TPABUIBHOTO JIOITyCKaeT HHO OTBEYaeT Ha
o0beme, u3j1araTb MaTepual, oTBeTa TPeOyIOTCs HECYILIECTBEHHBIE BCE BOIPOCEHI, B
JI0CTATOYHOM JUJIsl | HEMPABUIILHO OTBEYAET | YTOUHSIOIIUE BOIPOCHI. MOTPEIIHOCTH WM JaeT | TOM YHCIIe
pemieHus  3aja4 | Ha JOMOJIHHUTEbLHBIE HEJIOCTATOYHO IOJHBIE | JIOTIOJTHHUTEILHBI
cBoei BOIIPOCHI WK 3aTPy/I- OTBETHI €, MOKa3bIBaeT
npoQeCcCHOHAIBH | HSIETCS C OTBETOM BBICOKHH
01 1eITEILHOCTH YPOBEHb
TEOPETUUYECKOU
MOJTOTOBKH
yMeTh: OO6yyvarommuiics OO6yyaromuiics OO6yyaromuiics OO0yuaromuics
NPUMEHATH MOKAa3bIBAET JEMOHCTPHUPYET HETMOIHOE JEMOHCTPHPYET JEMOHCTPHPYET
MaTeMaTHYeCKHH | HEJOCTAaTOYHOE YMEHHE | COOTBETCTBHE CICAYIOUIMX | YacTHYHOE yMEHHE
anmapar, IPUMEHSTh U3BECTHBIE B | YMECHMI: pellleHue 3a1ad, COOTBETCTBHE HIPUMEHATh
TEOPETUUECKHE, yueOHO  JHTepaType | yMEHHE MOIb30BaAThHCS CIEAYIOINX  YMEHHUH: | TEOpHIO K
pacueTHbIe U | METOOBl K PEHICHHUIO | BEPOSTHOCTHO- NPUMEHSTh TEOpeTHUe- | PELICHUIO
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JKCTIEpUMEHTATh
HEIE METOIBI
HCCJICAOBaHUM,
JUIST pereHus
TIPUKIIATHBIX
3ajad,
BO3HHUKAIOIIUX B
xoze
poheCcCHOHANBH
OU NIeSITEILHOCTH

npetaraeMelx — 3ajad,
JTOITYCKaeT rpyOble
omMOKM TpU pelICHUN
3amad = Wi BooOIIe
perIeHus 3a1aq
OTCYTCTBYIOT,

HCIIPpAaBUJIBHO OTBEYACT
Ha JOITIOJTHUTCIIBHBIC
BOIIPOCBI WJIM 3aTpyAa-
HACTCA C OTBETOM

CTaTHCTUYECKIMH
Metojiamu. B pemenuun
3aJa4 MOTYT COJIEPIKAThCS
rpyObIe OIMIHOKH,
MPOSIBISIETCA
HEJ0CTaTOYHOE YMEHHE
MIPUMEHATH TEOPHIO K
PEIIeHHUIO TIPeIaraeMbIX
3ajad.

CKHC MCTOIbI K
PEUICHUIO 3aJgad.
VYMmenus OCBOCHBI, HO
JAOITYCKAaroTCsA HE3HAYU-

TeJIbHbBIE OLIMOKHU,
HETOYHOCTH,

3aTpyIHCHHUS npu
pellleHny  3aJa4, He

BIMAIOIIME Ha OOMHI
XOJ pelICHUs

HpeIaraeMbIx
3ajmad,
NpPaBUIIEHO U
TIOJTHO CTPOUTH
penIeHus
MaTeMaTHYECKH
X 3a1ad.
CBoOozHO
orepupyet
NpUOOPETEHHBIM
1 YMEHHSIMH,
MIPUMEHSET UX B

CUTYyaLusX
MOBBIILICHHON
CJIO’KHOCTH.
BJIAJIETh: Obyuaromuiics He | OOyuarommiics BIaaeeT OO0yuaromuiics OO0yyvaromuiics
MaTeMaTHYECKUM | BIafeeT MM B | MaTeMaTUIECKUMHU YaCTUYHO BJIaJ€eT | B IIOJIHOM
u " | COBEPIICHHO METOAaMU B HETIOJIHOM METOJaMH, HaBbIKU 061)eMe BJI1agccT
€CTeCTBEHHOHAYY | HEJOCTATOYHOU o0beMe, TOITyCKaloTCs OCBOCHBI, HO JOMYCKa- | METOAaMH
HBIMH 3HaHUSIMH | CTCIICHHU BIAJCET 3HAYUTEJIbHBIC OLINOKH, IOTCSl HE3HAYUTEJIbHBIE | PACUETOB,
n MCTOAaMH [Jid | HaBbIKaMW NPHUMCHCHUA | IMPOABIIACTCA OHII/I6KI/I, HCTOYHOCTH, CBO60Z[H0
3¢ EKTUBHOTO TEOPETUYECKOTO HEIOCTATOYHOCTDH BIAJEHUS | 3aTPYIHEHHUS IIpU | IPUMEHAET
peLeHus anmapata M pa3iIM4yHbIX | MATEMAaTHYE€CKOM TEXHUKOH, | aHAJIUTUYECKUX IIOJTyYCHHBIE
npo0iem, MaTeMaTHYECKUX WCTIBITHIBACT 3HAUUTEIbHBIC | OTNEpalusiX, IE€PEHOCE | HABBIKH B
BO3HUKAKOIINX B | METOO0OB K PpCHICHUIO | 3aTPYAHCHUSA IIPpHU YMCHI/H‘/'I Ha HOBBIC, | CUTyallusIxX
mpouecce 3aaa4 IMPUMCHCHNHN HABBIKOB B HECTaHAAPTHBIC MMOBBIIIICHHOM
npodeccuoHanbH HOBBIX CUTYalUsIX. CUTYyalUH. CJIO’KHOCTH.

OU JIeSITEIILHOCTH

[[Ixana orleHMBaHUA PE3YIBTATOB MPOMEKYTOUHOU ATTECTALIUU U €€ OITUCAHUE:

dopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexxyTouHas arrectanus oOydarolmuxcs B (opMme 3Kk3ameHa NpOBOIAUTCS
[0 pe3yJbTaTaM BBINOJHEHUS BCEX BHUAOB Y4YeOHOM paboOThl, MPETyCMOTPEHHBIX
y4e€OHBIM IUTAHOM M0 JIaHHOM JUCLMIUIMHE, MPH 3TOM YUYUTBIBAIOTCS PE3yJIbTaThl

TCKYHICTO KOHTPOJII YCIICBACMOCTH B TCYCHHUC CCMCCTpaA.

OuneHka cCTerneHu

JOCTHIKCHU A O6y‘laIOH_[I/IMI/IC}I IIaHUPYCMbIX PC3YJILTATOB O6y‘—IeHI/I$I 10 AMCHUIIIIMHEC

IIPOBOOUTCA IIPCIIOAABATCIICM,

BCAYIIMM 3aHATHUA 110 JUCHUIIMHC MCTOIOM

JKCIIEPTHOW OULEHKU. [lo WTOram mMmpoMeKyTOUHOM AarTecTaluuu I0 AUCUUIUIMHE

BBICTABJISICTCA OILICHKAa «OTJIUYHO», «XOpOH_IO», «YJIOBJ'ICTBOPI/ITeJIBHO» 501051
«Heyl]OBJIeTBOpI/ITCHBHO».
MIxkana oueHUBaAHUA Onucanue

O1ianyao

BoinosiHeHbl Bece BUBI yUeOHOH padoThl, MPexyCMOTPEHHbIE
padoueit NMPOrpamMMoii. CryneHnt JIEMOHCTPUPYET
COOTBETCTBUME 3HAHUM, YMEHHI, HAaBBIKOB IOKa3aTEIsAM,
MPUBEJICHHBIM B TaONMUIAX, OMEPUPYET NPHUOOPETCHHBIMU
3HAHUSIMU, YMEHUSIMU, HABBIKAMU, IPUMEHSET UX B CUTYalMsIX
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MOBBIIIEHHON CIOXHOCTU. [Ipu 3TOM MOTyT OBITH JOMYIICHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIAHEHUs IpHU
IIEPEHOCE 3HAaHUW U YMEHUH Ha HOBbIC, HECTAaHAAPTHHIE 3a1a4H.

BoimonHensl  Bce  00si3aTesibHbIE YCJAOBHS MOJATOTOBKH
CTYJAE€HTA K NMPOMEKYTOYHON aTTeCTAMHU, IPEIyCMOTPEHHbIE
MPOTrPaMMOt JUCLUILINHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB IIOKa3aTEJsIM,
MPUBEJICHHBIM B TaOJUIAX, ONEPUPYET NPHUOOPETCHHBIMU
3HAHUSAMH, YMEHUSIMH, HaBbIKAaMU. B TO e BpeMsl Ipu OTBETE
JIONYCKAEeT HECYIECTBEHHbIC MOTPEIIHOCTH, 3aJayd PEIIaeT C
HEJ0YEeTaMHU, HE BIUSIOMIUMHU Ha OOIIHUIA X0 pEIICHHUS .

Xoporio

BoinonHensl Bce 00si3aTesIbHBIE YCJOBHS MOATOTOBKH
CTYJA€HTA K NPOMEKYTOYHON aTTeCTAMHU, IPEIyCMOTPEHHbIE
porpaMmon JUCLIUILINHBI. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTENsIM,
NPUBEICHHBIM B TaOnmUIaX, OMNEpUpPYeT HPUOOPETCHHBIMU
3HaHUSIMHU, YMEHHUSIMU, HaBbIkamu. Ho mokassiBaeT HermyOokue
3HaHMUS, TMPU OTBETE HE JOMYyCKaeT TpyObIX OMMOOK WIH
MPOTUBOPEYMil, OAHAKO B (HOPMYIMPOBAHHH OTBETa OTCYT-
CTBYET JOJDKHAs CBSA3b MEXKIY aHAIM30M, apryMEHTalued u
BBIBOJIaMH, B PEIICHUWU 337a4y MOTYT COAEpkKaThCs TIpyoObIe
ommOku. Jlyis MonaydeHus NPaBWIBHOTO OTBETa TPEOYIOTCS
YTOYHSIOIIUE BOIIPOCHI.

Y,Z[OBJ'IGTBOPI/ITGHBHO

He BBIMOIHEHBI o0si3aTesIbHbIEe YCJIOBHMS TOATOTOBKHU
CTYAEHTA K MPOMEKYTOYHOM ATTECTALMH, [IPEIYCMOTPEHHBIE
nporpammoit  gucuumueel, WJIM  crymneHT pemoHcTpupyer
HEIMOJIHOE  COOTBETCTBME  3HAHWM,  YMEHHUH,  HaBBIKOB
HeynosnersopurensHo IPUBEIECHHBIM B TaOMUIaxX IOKa3aTensiM, JOMYyCKaroTCs
3HAYUTENbHbIE OMIMOKH, NPOSIBIAETCS OTCYTCTBUE 3HAHMM,
YMEHUH, HAaBBIKOB I10 PAAY IOKAa3aTeNei, CTYJEHT UCIBITBIBAET
3HAQUUTEIIBHBIC 3aTPYJHEHUs IIPU OIEPUPOBAHUU 3HAHUAMHU U
YMEHUSIMH.

BrimonHeHsl Bce BUABI yueOHOM pabOTHI, MPEAyCMOTPEHHBIC
yueOHbIM mnaHoM. CTYIEHT JEeMOHCTPHPYET COOTBETCTBUE
3HaHWH, YMEHWW, HABBHIKOB IIOKa3aTesiM, TPUBEICHHBIM B
TabIIuIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIkamMH. Ho moka3eiBaeT HerimyOOKHUe 3HAHMS, IPU OTBETE HE
JOMYCKaeT TpyObIX OMIMOOK WM TPOTUBOPEUYHIl, OJHAKO B
(GOpMyYITUPOBAaHUHN OTBETA OTCYTCTBYET JIOJDKHAS CBS3h MEXKTY
aHaJIU30M, apryMEHTalMed M BBIBOJAMM, B PEIICHUM 3a]ad
MOTYT cojepXaTbcs TpyOble ommOku. [l momydeHus
MPABUJILHOTO OTBETA TPEOYIOTCS YTOYHSIOIINE BOIIPOCHI.

y,Z[OBJ'ICTBOpI/ITCJIBHO

@oHIbI OLEHOYHBIX CPEICTB MNMPeICTABJIeHbI B NMPWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE O0ecnedeHne JUCIUILTHHbI
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a) OCHOBHAas JiUTeparypa:

1. 3y6koB B.I'., Jlsxosckuit B.A., Mapteinenko A.W., Munocues B.b., [Tymikaps
E.A. Kypc maremaTuku JJIsi TEXHHYECKUX BBICIIMX Y4YEOHBIX 3aBeAcHU. M.:
MI'NY, 2012.

2. Munocue B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3y6koB B.I'. Kypc
BBICIICH MaTeMaTuku: YdeOHoe mocoduwe. Yactr 1.M.: MI'MMY, 2007; YacTs
2.M.: MI'I1Y, 2007. Yacts 3. M.: MI'1Y, 2011.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

1. ITuckynoB H. C. luddepenHumanbHoe 1 MHTErPaTbHOE UCUUCIICHUS 1JIs1 BTY30B.
B 2-x tomax. M.: Hurerpan - [Ipecc, 2009.

2. UnTerpasnibHoe uicuncieHne (QyHKIUHA OJHOM W HECKOJIbKUX TEPEMEHHBIX.
Teopust momns: METOAMYECKHE YKa3aHMS U BAapUAHThl PAacueTHO-rpapUuecKux
pa6ot // boxyrnoB M.A., boponuna C.U., [Tokazeer B.B., Teym B.JI., TkaueHnko
ON..M.: MI'TY <cMAMI», 2009.

3. Kypc nekuuit mo nuHelHOW anreOpe U aHAIUTUYECKOW TeOMETpHUH: ydeOHOe
nocobwue. // Kynpssues b.1O., Marsm B.U., TlokazeeB B.B., Uepkecora I'.B..
M.: MI'TY «MAMMW», 20009.

4. Marematnueckuii  aHanu3. Teopuss 1mpeaenoB U AuQdepeHunaIbHoe
HCYHMCIICHHE: OCHOBHBIE TMOJOKEHUS TEOPUU, METOAMYECKHE YyKa3aHUus M
BapuaHThl pacyeTHo-rpaguueckux padot // bomynoB M.A., bopoauna C.H.,
Kopotkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMN», 2009.

5. Marsmr B.M. Psgel. Teopuss U BapuaHThl pacyeTHO-rpaduyeckux padot. M.:
MI'TY «cMAMMN», 2009.

6. I'mypman B.E. PykoBoncTBO K pemIeHHIO 3aJad MO TEOPHH BEPOATHOCTEU H
MaTeMaTHueckou craructuke. M.: Bricmas mkouna, 2006.

7. Koran E.A. O0ObikHOBeHHBIEC MU PepeHIInaTbHbIE YPABHEHHS U OMEPAIlMOHHOE
ucuucieHue. YueOHoe mocobue no AucuuIinHe «MaTtemaTtuka» 1Jis CTyIEHTOB
Bcex cnenuanbHocteid. M. 2006.

8. Koran E.A. YueGnoe mocobue mo kypcy «Teopuss pyHKUMN KOMIUIEKCHOMN
IIEPEMEHHON W ONEpPAalMOHHOE  HWCYMUCIEHHME» U1  CTYJEHTOB  BCEX
CHEUMAIbHOCTEM W HANpaBJEHWA  NOATOTOBKM  JUIJIOMHPOBAHHBIX
CIIEMAIUCTOB M 0aKajgaBpOB OYHOTO M OYHO-3a0YHOTO oTAeiaeHuit. M. 2011.

9. Koran E.A. DneMeHThI Teopuu BEpOATHOCTEH M MAaTEeMATHUYECKOW CTATUCTUKH.
YuebHoe mocobue 1o jgucuuIuiiHe «MaremaTukay IS CTYJICHTOB,

oOy4aromuxcsi N0 CHENUAIBHOCTH «ABTOMOOMIIE- M TPAaKTOpOCTpoeHue. M.
2007.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTEPHET-PeCypChl:

[TporpammHOE 0OecTieueHre He IPEyCMOTPEHO.
HHTepHeT-pecypchl  BKIIIOYAIOT  y4eOHO-METOIMYECKHE  MaTrephaibl B
AJIGKTPOHHOM BHJIE, IpeACTaBlieHHbIe Ha caiite mospolytech.ru B pasmene: «LlenTp
MaTeMaTuieckoro oopazoanus» (http://mospolytech.ru/index.php?id=4486);

16



BapuaHTel KOHTPOJIBHBIX 3aJaHUM IO AUCUUILIMHE IPEICTABICHBI HA CaUTax:
http://i-exam.ru, http:// fepo.ru.
Ilone3Hbie y‘le6H0-M€TOI[I/I‘I€CKI/Ie )51 HH(bOpMaHHOHHBIG MaTCpHUaJIbl
IMpCaACTAaBJICHbI Ha calrax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

8. MaTepunaibHO-TeXHHUYECKOE o0ecneYeHue T CUUIINHbI

MartepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00ECIeYMBAET MPOBEACHUE BCEX
BUJOB 3aHATUH, TMPEAYCMOTPEHHBIX YyYE€OHBIM TIUIAHOM M  COOTBETCTBYET
JCHCTBYIONIUM CAaHUTAPHBIM U POTHUBOIOKAPHBIM MPaBUJIaM U HOpMaM.

JUist mpoBeieHUs! y4E€OHBIX 3aHITHI HCIIOIb3YIOTCA:

- JICKIIMOHHBIE aAYAUTOPHH U ayJTUTOPUU JIJS TPOBEACHUS MPAKTUICCKUX 3aHATUHU, B
TOM YHCJE, OCHAIIEHHbIE MYJIbTUMEIUNHHBIM OO0OPYJOBaHUEM JJIsi IPOBEIACHMUS
ayJIMTOPHBIX 3aHATUN (TPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- i paboThl CO CIEUUANTU3UPOBAHHBIM IPOrPaMMHBIM OOECIEYEHHEM BO BpeMs
MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHUA HMMEIOTCS KOMIIBIOTEpPHbBIE KJIaCChl
YHHUBEpPCUTETA.

9. MeToanuyeckne peKOMEHAAIMH JJIS CAMOCTOATEIbHOI Pa0dO0ThI CTYJICHTOB
Pazgen: 3;1eMeHTHI JIMHEHO ajreOpbl

Martpuus! u onpeneaurenau. [Ipexae Bcero, CTyJ€HT A0HKEH MOHATh, YTO
MaTpula — 3To Tadauna yrces (mpuyeM 3Ta Tabiuia MOKET UMETh OJMHAKOBOE
YHUCJIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U MPSIMOYTOJILHOI), a ONIPEAEIUTENb- 3TO
YHCIIO, 3alUChIBAEMOE B BUJIE KBAAPATHOM TaOIUIIbI, TO €CTh ONPEACIUTENN
CYILLECTBYIOT TOJIBKO Y KBaJAPATHBIX MATPULI.

Cnegyer o0patutb 0co00O€ BHUMAaHUE Ha  OMNEPALMIO  YMHOXKEHHUS
MPSIMOYTOJIbHBIX MATPUI] W TOHSTh, KAaKUM I[OJy4aeTcsl MOPAIOK MaTpULbl —
npousBeneHuss. OCoOEHHOCTh MAaTpHI] TAaKKE€ COCTOUT B TOM, YTO IPOU3BEACHUE
MaTpHI] HE MEPECTAaHOBOYHO, TO €cTh AB = BA.CrnemyeT 00s3aTelbHO YOEIUTHCS B
3TOM, PEUIMB COOTBETCTBYIOIINE 3a/1aUN.

BaxxnpiM siBRsieTcss moHsiTHE 00OpaTHOM Matpuiiel. Hamo 3HaTh ycioBue
CYLIECTBOBaHMsSI OOpaTHOW MaTpullbl W airoputM ee mnoctpoeHus. llocne ee
BBIUMCIICHUS 1[EIeCO00pa3Ho JIeJaTh MPOBEPKY MPAaBUIBHOCTU PEIICHUS, BBHIIIOJHUB
OIepanuo yMHOKeHUS A'A=E (IOJDKHA MONYyYUTHCS €AMHMYHAS MAaTPHIIA)

[Ipn w3yuyeHuM omnpeAenuTesed Hal0 YETKO YCBOWTH IOHSATHUS MHHOPA,
anredpanveckoro AOMOJIHEHUS, 3HaTh MHOTOYHMCIICHHBIE CBOWCTBA ONPEACITUTEIS.
JUist OCBOGHMSI TEXHUKU BBIUMCICHUS OIpeAeNuTee 1enecoodpa3Ho, BbIOpaB
MIPOU3BOJIbHBINA OMPEIEIUTENb BhIIIE TPETHErO MOPAJIKA, PACKPBITh €r0 pa3InYHbIMU
cnoco0aMu, MPUMEHs pa3lIioKeHHWE W MO CTpokaM M 1o croibmam. OOparture
BHUMAaHHE, KaKUe CTPOKHU (CTOJIOLBI) MPEeANOYTUTENIbHEE BHIOUPATh I PACKPHITUS
OTpPENENUTENs, YTOObl yOPOCTUTH ero BbryuciaeHue. OcoOeHHO 3PHEKTUBHO
BBIUMCIICHUE OMNpEJCNIUTENe ¢ TOMOIIbI0 3JIEMEHTapHBIX MpeoOpa3oBaHUi,
MPUBOJSIINX €r0 K TPEYTOJIbHOMY BULY.
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http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

[Ipy u3ydeHuWM pelIeHUH CHCTEM JIMHEHHBIX anre0panyecKux ypaBHEHUH
(CJIAY) oOpaTtute BHMMAaHHE, NPEKIE BCEro, Ha IOHATUE PELICHUS CUCTEMBI U
YCIJIOBHS CYLIECTBOBAHUS PEIIECHUM B 3aBUCHUMOCTH OT COOTHOUIEHUS MEXKIY PaHIOM
MaTpUIbl, PAHIOM PACHIMPEHHOW MAaTpHIBI CUCTEMBI M YHCIOM HEW3BECTHBIX U
ypaBHeHui. OOpatuTe BHHMMaHuE€ Ha ycioBus npuMeHeHus ¢opmyn Kpamepa u
MeToga oOpaTHOW Matpulbl. BHuMarenbHO pa3Oepure npuUMEpbl pElIeHUs
IPOU3BOJIbHBIX CHUCTEM JIMHEWHBIX alnreOpanueckux ypaBHEHMH MeToioM [aycca
(BBemeHre Oa3MCHBIX U CBOOOIHBIX TIEPEMEHHBIX ).

Paspnen: DiieMeHTBI BeKTOPHOM aJiredpsbl

[Ipn w3ydyeHuM AaHHOW TeMbl OOpaTUTE BHHMAHHE HA JIMHEWHBIE OMNEPALMHA HAJl
BEKTOPAMH, Ha TMOHSTUS JIMHEWHOW HE3aBUCUMOCTH W JIMHEWHOW 3aBUCUMOCTHU
BEKTOPOB, Ha (yHIAaMEHTAJIbHOE MOHITHE Oa3nca BEKTOPHOIO MPOCTPaHCTBA (U
OpPTOHOPMHUPOBAHHOIO 0a3uca), Ha Pa3I0KEHUE BEKTOpa Mo Oa3ucy.

3HaTh ONpPENCIICHUE, T€OMETPUYECKUE CBOMCTBA CKAIIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO MPOU3BEACHHS BEKTOPOB, POPMYIIBI JJI UX BBHIYMCICHUS B BEKTOPHOU U
B KoopauHaTHOW ¢opme. OOs3aTenbHO 3HATH W YMETh MPOBEPSITH YCIOBUS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH W KOMIIJIAHAPHOCTH BEKTOPOB.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 AaHAJIN3A

[Ipu w3ydenun guddepeHINATBHOTO HUCYUCIEHUS  (YHKUUM  OJHOMU
NEePEeMEHHOI 00paTUTe BHUMAHUE Ha MOHATHE Mpenena GyHKUUU B TOUKE U METOJbI
ero BeluuciIeHHs. [Ipenen — 0qHO U3 OCHOBHBIX NMOHATHA MaTEMAaTHYECKOTO aHAJIN3A.
[Ipu BbluMcneHun mpenenoB (YHKIHMH HAJIO0, MPEXKAE BCEro, BBIICHUTH XapakTep

0 « - .
HEONPEICTICHHOCTH (6,—,0-00,00—00,1 ) UtoOBbl OBIIAJIETh TEXHUKOW  pEIICHUS
0.0]

3aJlay Ha BBIYMCIICHHE TPEJICTIOB, HAJ0 3HATh JBA 3aMEUaTeNbHBIX Mpesena, TaOauIry
HKBUBAJICHTHBIX OECKOHEYHO MablX, NpaBwio JlomuTanis, pa3iuyHbie TPHEMbI
PacKpBITUSI HEOMPENEICHHOCTEH B 3aBHCHUMOCTH OT BHIa (QYHKIMH W PEUIUThH
JOCTAaTOYHO OOJIBIIOE KOJMYECTBO 3a/1a4.

[lpy wu3ydeHHn TeM, TIOCBSIIEHHBIX TPOW3BOAHON U auddepeHuary
(GYHKIIUH, HAIO OCMBICIIUTh UX T€OMETPUUYECKUN CMBICIT, TOHUMATh Pa3INunie MEXIy
HuMmu (auddepeHnran - 3TO TVIaBHAs JIMHEHHAs 4acTh MpUpalleHus (yHKIUN).
TBepao 3HaTh (Kak TaOIUIy YMHOKEHHS) GopMyIibl JudpepeHIMpOBaHNS OCHOBHBIX
ANeMEHTapHbIX GYHKIMA W TpaBwia auddepeHupoBanns (Bce, KOHEYHO, HO
0co0eHHO npaBwiio HudhepeHITMPOBaHUS CIIOKHON (DYHKIIHH).

OOpatute BHUMaHHUE TaKkKe Ha 0cOOeHHOCTH AuddepeHIupoBaHus PyHKITUH,
3aJIaHHBIX B HEABHOW (opme, TMapaMeTpPUYecKH, Ha MPHUEM JIOTapu(PMUIEcKOro
muddepeHnpoBaHusl.

Crnenyer 4eTKO 3HATh U YMETh NMPUMEHATH aJITOPUTM HCCIICTOBAHUS (DYHKIIHIA
U TIOCTPOEHHUsI TpaUKOB: OMpelneieHHe TOYEK pasphiBa (M UX KIACCU(DUKAIIMIO),
acuMnTOoT rpaduka (BepTUKAIbHON, HAKIIOHHOM, FOPU30HTATIBLHON), HEOOXOAUMbBIE U
JOCTaTOYHbIE YCIOBUSL MOHOTOHHOCTH (YHKUHH, CYUIECTBOBAHUS JIOKAJIBHOIO
AKCTPEMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMU M TOYEK Meperuoa.

Paznen: nupPepenuunanbHoe ucuucaeHue QyHKUUN HECKOJIbKHUX MEePeMEeHHbIX
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[Tpu u3yueHum DaHHOTO pasfena OO0paTUTe BHUMAaHUE Ha TO, 4YTO (DyHKUHUA
JBYX MEPEMEHHBIX UMEET HAIJISIIHBII F€OMETPUUECKUNA CMBICT — 3TO MIOBEPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hano  ocMBICIUTR  MOHATUS ~ YAaCTHBIX  MPOM3BOAHBIX U IIOJHOIO
auddepeHnrana 1 0COOEHHOCTh UX BBIUMCIICHUS, OBJA/JE€Th TEXHUKOW BBIUMCIICHUS
IPOU3BOAHBIX OT CJIOKHOM (DYHKIIMM HECKOJIbKMX NepeMeHHbIX. Clenyer o0paTuTh
BHUMAHHUE Ha TO, YTO Uil (QYHKUMHU Z = Z(X,Yy)CMEIIAHHbIE YACTHBIE MPOU3BOJHBIC
0’z 0’z
X0y  Oyox
nopsnok nuddepeHpoBaHus He UMEET 3HAYCHHUS.

Jis GYyHKIIMM HECKOJIBKMX TMEPEMEHHBIX CKOPOCTh M3MEHEHHS (PYHKIHMH B
MIPOU3BOJIBHOM HAIlpaBJICHUU XapaKTEPU3YEeTCs MPOM3BOJHOM MO HANPABJICHHIO, A
HauOoOJIbIIasl CKOPOCTh M3MEHEHHs (QYHKUMKM OyleT B HampaBiI€HUM BEKTOpa
rpaaveHTa. CnenyeT oOpaTuTh B JTOM TeMe BHHMaHHE Ha HEOOXOJUMOE H
JOCTAaTOYHOE YCIIOBUSA CYIIECTBOBaHUS KCTpeMyMa (PYHKIUU HECKOIBKUX
IIEPEMEHHBIX.

BTOPOTO TOpsAJIKA PaBHBI MEXIY COOOIA: (reopema IllBapma), To ectb

Pa3znea: HHTETPAJIbHOC HCYUCJTICHUE

B wuHTEerpasbHOM HCUUCICHUHM peIIaeTcs 3ajada, OOpaTHOM TOW, KoTopas
paccMaTpuBaiach B Aud@depeHInaIbHOM HCUYUCICHUA  HEO0OXOJAMMO HaWTH JUIs
nanHoM QyHkimu f(X) Takyr (QyHKIMIO, TPOU3BOAHAS OT KOTOpOH Oblia Obl paBHA
3ajanHoM. IHTerpupoBanre PyHKIHUN — JOCTATOUHO CJIOXKHBIN pa3jien MaTeMaTUKH,
OBJIAJIETh KOTOPBIM MOYHO TOJIBKO, €CIIU CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE
KOJIMYECTBO MHTErPAJIOB PA3HOTO THUIIA.

Hano tBep10 3HaTh TaOJUIy MHTErPAJIOB OT OCHOBHBIX SJIEMEHTapHBIX
(yHKIUH, OCHOBHBIE METOJAbl MHTETPUPOBAHUS (3aMEHA MEPEMEHHOM, MOJIBEICHUE

noa 3Hak auddepeHimana, UHTerPUPOBAHUE M0 YACTAM, TPUEMBbI BBIYUCIICHUS WH-
WHTErPaJIOB OT PAIMOHAIIBHBIX JpO0ei, OT Pa3HOTO THUIA TPUTOHOMETPUUYECKUX
byHKIHI).

Hano ocmbIcauTh €QUMHCTBO IMOAXOAAa K IIOCTPOEHUIO OIPEICIICHHBIX,
KpaTHBIX, KPUBOJIMHENHBIX, ITOBEPXHOCTHBIX MHTEIPAJIOB — IOCTPOCHUE HEKOTOPOU
MHTETPAIBHON CYMMBI U IPEAEIBHBIN ITEPEXO/I.

3HaTh TEOMETPUYECKHM CMBICI W OCHOBHYIO (OpPMYITy BBIUHUCICHUS
OTpe/ICNICHHBIX UHTErpasioB — popmyny Herorona — JleliOHuIla, TeOMETpUUECKUE U
(dbuznyecKkre MPUIIOKEHUS OMPEEICHHBIX U KPAaTHBIX MHTETPAIOB, YMETh HaXOJUTh
IJIOIIA/b TUIOCKOW (PUTYpPHI, IJIMHY KPUBOM, 00BEM U IUIOLIAb MOBEPXHOCTH TEI
BpAIlICHUS.

Pa3znen: uncioBbie M PyHKIUOHAJIbHBIE PS/bI

[Ipy W3ydeHUM HAHHOM TEMBI, MPEXKIAE BCETO, HAT0 OCMBICIHUThH ITOHATHE
CYMMBbI OECKOHEYHOI0 psAJia KaK Mpeiesia NocIeq0BaTeIbHOCTA YaCTUYHBIX CYMM.

HeoOxomumo cHauana HayduTbCs KiIacCU(PUUIUPOBATH PSAAbl 1O TUIAM:
YHCIIOBBIE TMOJIOKUTETIbHBIC, 3HAKOIEPEMEHHbIE, (PYHKIIMOHAIbHBIE, CTEMEHHBIE,
TpuroHomerpudeckue psaael Pypse.  M3ydnTh TEOPETUUECKUE CBEIACHUS: TEOPEMBI
CpaBHEHHUS, HEOOXOJUMbIE U JIOCTATOYHBIC MPU3HAKH CXOJUMOCTHU. 3HATh U YMETh
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IIPUMEHSATH AOCTATOYHBIE IPU3HAKNA CXOJUMOCTH MOJIOKUTEIBHBIX PSAIOB: NIPU3HAKH
Hanam6epa, Komu, narerpanbHelii npusHak Komm.

JUia  3HaKo4epeAyoLUXcs pPslIoB OOpaTUTh BHMMAHHWE Ha IOHATUSA
aOCOJIIOTHOM U YCJIOBHOM CXOJUMOCTU. 3HaTh Npu3HaK JleliOHuIa u 00001IEeHHbIE
npusHaku Jlanambepa u Komu.

JUis CTENneHHBIX PSAAOB 3HAaThb Teopemy AOens, ompeleleHHe HWHTEpBana U
panuyca CXOIMMOCTH, OOpaTUTh BHMMAaHHME Ha TO, 4TO TpeOyeTcCss HCCIIEOBaHHE
MOBE/ICHUS Psia B TPAHMYHBIX TOYKAaX MHTEpBaja cXoauMocTH. O0s3aTenbHO 3HATH
pa3JoXKEHUsI OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUN B psaasl Teitnmopa u Makiopena u
YCIIOBHE pa3iokuMocTh (PyHKIMH B psia Tewnopa.

Pa3nen: o0bikHOBeHHBbIE AU epeHIHATIbHbIC YPABHEHUS

N3yuenne nuddepeHnanbHbIX ypaBHEHUNW MMEET BaKHEWIllee 3HAUYCHUE B

MAaTeMaTUYECKOW IOATOTOBKE  HWHXKEHEpA. OObsicHsieTC 3TO  TEM, YTO
muddepeHnranbHble  YpaBHEHUS MPEACTABISIIOT COOOW MaTeMaTHYECKHUE MOJIEIH
CaMbIX Pa3HOOOpa3HBIX MPOIIECCOB MU SABJICHHM, TaK KaK WX PELICHHUS MO3BOJSIOT
OIMCaTh JBOJIOLMIO HW3Yy4aeMOro IIpolecca, Xapakrep MNPOUCXOTAIIMX C
MAaTepUAIbHOM CUCTEMOM HW3MEHEHUH B 3aBUCUMOCTH OT IE€PBOHAYAIBHOTO
COCTOSIHUS CUCTEMBI.
OTnuuurtensHOe CBOMCTBO Au(depeHIInaIbHbIX YPABHEHUM COCTOUT B TOM, YTO MpU
WX HUHTETPUPOBAHUU OOBIYHO TOJIy4aeTCs] OECUMCIEHHOE MHOXECTBO PEIICHHM.
JIns  ypaBHEHMS TEPBOTO MOpANKAa OTO MHOXKECTBO OIMCHIBAETCS  OJHOM
MPOU3BOJIBHOW TOCTOSHHOM. YTOOBI BBIACNIUTH U3 OECKOHEYHOTO MHOXKECTBA
pelIeHnuii To, KOTOpOe OMUCHIBAET UMEHHO JAHHBIM Mpolecc, HeoOXOAUMO 3aaaTh
JOTIOJHUTENbHYI0 HHPOPMALIMIO, HAIPUMEP, 3HATh HAYaJbHOE COCTOSIHHE IMPOIlec-
ca. Takoe NOMOJHUTEBHOE YCIOBUE HA3bIBACTCA HAYAIBHBIM YCIOBUEM.

3anaya uHTErpupoBaHus IU(dPepeHIHaTbHOIO YpaBHEHUS MEPBOTO MOpsAIKa
COBMECTHO C HAYaJbHbIM YCJIOBHEM HA3bIBACTCS HA4YaJIbHOM 3aJadei Win 3ajadyeu
Komm.

Jnst nuddepeHnmanbHbIX  YPAaBHEHMI TIEPBOTO TMOPSAKA CIEAYeT pa3inyaTh
oO1mee, yacTHOE U 0c000€ PEIICHUS, a TaK)Ke OOIINM, YACTHBINA U 0COOBIN MHTETPaIbI.

[Ipy WHTErpHUPOBAaHUM YPABHEHHUM IIEPBOTO TMOPSAJIKAa HAA0 MPEXKAE BCETO
ONpPEENIUTh TUI YPAaBHEHUS, a 3aTEM YK€ IPUMEHHUTH TOT WJIA UHOW METOJI PELICHUS.
Hano o6s13aTensHO OCBOUTH MPOIEAYPY MPUBEICHUS YPABHEHHSI TIEPBOTO TOPSIKA K
YPaBHEHUIO C Pa3/ICICHHBIMUA NEPEMEHHBIMU, TaK KaK MMEHHO TaKHE€ ypaBHEHUS
MOYHO HENOCPEACTBEHHO NHTETPUPOBATb.

Hns nuddepeHanbHbIX ypaBHEHUW N — TO MOpslKa 00s3aTeIbHO 3HATh
MOCTaHOBKM 3a/1aun Ko, KpaeBoii 3a1a4u, 3aJa4l Ha COOCTBEHHBIE 3HAUEHUSI.

B Teme, nocBsiieHHOM JIMHEWHBIM TU(PEepeHIIMATbHBIM YpaBHEHUSIM N — TO
Mopsiika, HA/lO0 3HAaTh TEOPEMbl O CTPYKTYype OOIIEro peueHuss OJAHOPOIHBIX U
HEOJHOPOJIHBIX YpPAaBHEHMI, TaK KaK OHM YKa3bIBalOT IIyTh MOCTPOEHHS OOILEro
pemenus. OOpaTuTh BHUMAaHHE Ha TO, YTO PEIICHWE JUHEHHBIX OJHOPOJIHBIX
audepeHnnaIbHbIX ypaBHEHUH N — IO MOPsAIKa ¢ MOCTOSHHBIMHU KO3 PUIIEHTaMU
HEe TpeOyeT HMHTETPUPOBAHMS, a CBOAUTCS K YHCTO alreOpanyeckod mpoodieme
HaxXO0XJICHUS KOPHEH COOTBETCTBYIOIIETO XAPAKTEPUCTUUYECKOro ypaBHeHusa. Hano
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3HaTh BHUJ YAaCTHBIX PEIICHWH JIMHEWHBIX OIHOPOAHBIX "ud(epeHInanTbHbIX
ypaBHEHUH N — ro mopsiika ¢ MOCTOSSTHHBIMHU KO3 PUIIMEHTaMU B 3aBUCUMOCTH OT
BUJIa KOPHEH XapaKTepUCTUUECKOTO YPAaBHEHHS.

Hano yeTko ysSCHUTH alrOPUTM MOCTPOEHUS YACTHBIX PEUICHUN JIMHEHHBIX
HEOJHOPOJHBIX AuddepeHnanbHbIX ypaBHEHU  MeToAoM moadopa (MeToaoM
HeomnpeeIeHHbIX KO3 (UIIMEHTOB), 0OpaTUB BHUMAaHUE Ha TO, YTO B 3TOM cCllydae
BUJI YAaCTHBIX PEIICHUM HEOJAHOPOJHOIO YPAaBHEHHSI COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOW YacCTH.

Paszgen: Teopus BeposiTHOCTEH

Jlns ycnenmrtHoro OBJAACHUS MaTepUalioM JaHHOTO pasjeiia HeoOXO0JHMO,
IPEXKIE BCETO, YETKO YCBOMUTH OCHOBHBIE IIOHSATHS TEOPUM BEPOSTHOCTEW, OYECHb
IIMPOKO MCHOJb3YEMbIE B PA3IUUYHBIX MPUIOKEHUSAX: MOHATUE CIIYYaHHOTO COOBITHS
U €ro BEpPOSTHOCTH, CYMMbl W TIPOU3BEACHHUS COOBITUM, MOHATUSA CIIy4ailHOU
BEJIMYMHBI U 3aKOHA €€ PACIPENEIICHNs, MaTeMaTUYECKOr0 OXKUIAHUS U JUCIIEPCUU
CIIy4allHOW BEJIUYUHBL.

Hazo nmoHsATh, 4TO BEPOATHOCTH — OTO YUCIIOBAsl MEPA CTEIIEHU BO3MOXKHOCTH
NOSIBJICHUS CIIy4alHOTO COOBITHS.  3HaTh KJIACCHYECKOE, CTAaTUCTHYECKOE U
FEOMETPUYECKOE OIIPEACIICHUS BEPOATHOCTH, CBSA3b W pPa3iIMuUE MEXKAY HHUMM.
HecmoTpss Ha BHEWIHIOI NPOCTOTY KJIACCHUECKOHM (OpPMyNbl  ONpeesieHus
BEPOSITHOCTH CIIydailHOTO coObITUs A: P(A)=m/n, HEMOCPEACTBEHHBIN TMOJCYET
YKcia N BCEBO3MOXHBIX UCXO/I0B MUCHBITAHUA U M - Yucia OJIaronpusTHBIX UCXOJO0B
TpedyeT nmpumMeHeHus: GopMysl KOMOMHATOpPUKU. [Ipu 3TOM B KaKJI0H KOHKPETHOM
3a1a4€ HAAO0 NPOAHAIM3UPOBATh, KAKOW THII COECAWHEHWUM BO3HUKAET, KOrJa W3
HEKOTOPOI'0 MHOXXECTBA 3JIEMEHTOB M3BJIEKAETCS APYTro€ MOJAMHOXKECTBO (3TO MOTYT
OBITh pa3MelIeHUs], IEPECTAaHOBKHU MM coueTanust). [Ipu BbIYMCICHUHN BEPOATHOCTEN
CJIOKHBIX COOBITHI HAJl0 YMETh MPEACTaBUTh UX B BUJE CYMMbI WJIM IPOU3BEICHUS
(MM cyMMBI TPOU3BEEHUI) MPOCTBHIX COOBITMH M MPUMEHHUTHh COOTBETCTBYIOLIUE
OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.

Hamo 4erko pasnuyare TUNBI CIy4alHBIX BEJIWYMH — JHUCKPETHBIE U
HENpPEephIBHBIE W 3HAaTh OCHOBHBIE 3aKOHBI WX pacrpeaeneHus (OMHOMHAIbHBIM,
IlyaccoHa, runepreoMeTpruiecKuii, 0COOEHHO, HOPMAJIbHBINM 3aKOH pacIpeeIcHus).

JIns onucaHMs 3aKOHOB PaCHpEleTICHUs HENMPEPBIBHBIX CIyYalHbIX BEJIWYUH
MPUMEHSIOT UHTETPAIbHYI0 (DYHKIMIO paclpeiesieHus] BEpPOSATHOCTEH CIydailHON
BeJIMYMHBl F(X)M IUIOTHOCTH BepositHocTen f(x). Hamo ycBouTh omnpenenenws,
BEPOSTHOCTHBIN CMBICI U CBOMCTBA 3TUX (YHKIIUI, CBSI3b MEX/1y HUIMH U pPacueTHbIC
(bopMyIIbI 17151 UX OTIpEeeNICHUSI.

Hano 3Hath ompezeneHue, pacdeTHble (OPMYJbl U BEPOSITHOCTHBIA CMBICI
OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHUK CIIyYalHOM BEIMYMHBI — MAaTEMaTUYECKOIO
OXHJaHusg (CpemHero 3HauYeHus) H JUCHEpCcHH (XapaKTepUCTUKH paszdpoca
BO3MOYKHBIX 3HAYECHHSI CITy4aillHON BETMYMHBI OTHOCUTENIBHO CPEITHETO 3HAUCHMS).

Pa3znes: MaTeMaTH4yecKasi CTATHCTHKA
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[Ipy wn3yyeHMM MaTeMaTHYEeCKOW CTaTHUCTHUKM HAJI0 IMOHATh, 4YTO OHA
TECHEHIINM 00pa3oM CBsA3aHa C TEOPUEN BEPOSTHOCTEH, U OOJIBIIMHCTBO €€ BHIBOJOB
0asupyeTcs Ha MpeleIbHbIX TEOPEMAX TEOPUU BEPOSITHOCTEM.

Bce xapakrepucTuku, u3yyaeMble B Kypce MaTeMaTUYECKOM CTaTUCTUKH,
SABIIIOTCS CTaTUCTUYECKUMHU AHAJIOIAaMH COOTBETCTBYIOLUX XapaKTEPHUCTUK,
pacCMaTpuBaeMbIX B  TEOPHUM  BEPOATHOCTEW, IOJYYEHHBIMM HA  OCHOBE
OTPAaHUYEHHOTO0 YHMCJAa ONBITHBIX JaHHBIX. CleoBaTeNpHO, €CJIM, HalpuMmep,
MaTE€MaTUYeCKOe OXHUJAAHWE W JUCHEPCHS CIy4allHOM BEIUYMHBI, HU3y4aeMbI€ B
TEOPHH BEPOSITHOCTEH, SBISIOTCS XapaKTEPHBIMH HECITYyYaWHBIMU YHCIAMH, TO UX
CTaTUCTUYECKUE AaHaJOTH — BBIOOpOYHAs cpenHAs W BeIOOpoYHas (Win
WCIIpaBJIEHHAs) JUCIIEPCUsl SIBISIOTCS CIyYalHBIMU BEJIMYMHAMU, 3aBUCSIIUMH OT
o0beMa 1 Tuna BEIOOPKU M PA3IUYHBIMU AJI PA3HBIX BHIOOPOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIUUCIATH TOYEUHbIE OLEHKH HEM3BECTHBIX
apaMeTpPOB pACHpPENENICHUs CIy4alHONW BEJIMYMHBI - BBIOOPOYHYIO CPENHIO U
BbIOOPOYHYIO (WJIM HCIPABJIEHHYIO) OUCHEPCHUIO, TaK Kak Jr00as CTaTUCTHYECKas
00paboTKa CBOJUTCS, MPEXK/IE BCErO, K HAX0XKICHUIO UMEHHO 3THX XapaKTEPUCTHUK.

Cnenyer o0OpaTUTh BHMMAaHME Ha TO, YTO OTH OLECHKU SBJISIOTCS
NpUOIMKEHHBIMH, OCOOEHHO JJIsi BBIOOPOK Majoro oobema, W sl CYXKACHHS O
TOYHOCTH W HAJEKHOCTH ITHUX OLEHOK HAJ0 YMEThb IPUMEHSATH HHTEPBAIBHBIC
OLICHKHU Y 3HAaTh METOAMKY MOCTPOCHUS JTOBEPUTEIBHBIX HHTEPBAJIOB.

Cnengyer Takke oOpaTUTh BHMMaHHME Ha IOCTAHOBKY MW pEIICHHE 3aJayd
MPOBEPKH TMPABIONOJ00MS CTATUCTUYECKUX THUIOTE3 W NPUMEHEHHE KpPUTEpPUEB
corjacusi, KOJUYECTBEHHO ONHCHIBAIOIIMX CTENEHb PACXOXKACHHUS  MEXKIY
TEOPETHUYECKUM U SMIIMPUYECKUM PACIIPEACIICHUSIMH.

OTmMeTuM B 3aK/IOYEHHE, YTO YCIEUIHOE M3YyYEHHE JIUCUUILIUHBI
«MareMatuka», TpruoOpeTeHne HEOOXOAMMBIX KOMIETEHIIUM, YMEHUM M HABBIKOB
BJIQZICHUSI MAaTEMaTU4YECKHM anmnapaTrom TpeOyeT OT CTYAEHTOB OOJbIION
CaMOCTOSITeNIbHOM paboThl. OOpaTuTe BHUMaHKUE, YTO KOJIMYECTBO YACOB, OTBOJUMBIX
Ha CaMOCTOSITENIbHYI0 pabOTy B COOTBETCTBUU C YUYE€OHBIM IJIAHOM, PaBHO WJIM, Kak
MIPaBUIIO, OOJIbIIIE YACOB, OTBOJMMBIX Ha BCE BUJIbI ayAUTOPHBIX 3aHATUH.

10. Meroauyeckue peKOMEeHIAIUM VISl MPENoaaBaTeJisi

[Ipexxne Bcero, cieayer oOOpaTUTh BHUMAaHUE CTYJIEHTOB Ha TO, 4YTO
MPaKTUYECKU BECh H3y4aeMbli HMMH MaTepuaj SBISETCS JJisl HUX HOBBIM, HE
M3y4YaBUIUMCS B Iporpamme cpeaHed mkoisibl. OIHAaKo OH He TpedyeT Kako-1nbo
CIICMAIBHON  (JIOTIOTHUTEILHOM) TOATOTOBKM U BIIOJIHE MOXKET OBITh YCIEIIHO
M3Y4YeH, €CJIU CTYIAEHThl OYyIyT TMOCeniaTh 3aHSATHUSl, CBOCBPEMEHHO BBIMOJHSTH
JIOMAITHUE 3aJaHus M TI0Jh30BaThCs (MPU HEOOXOAMMOCTH) CHUCTEMOU IJIaHOBBIX
KOHCYJIbTallMil B TEUEHUE KAXKIOro ceMmecTtpa. Boiennme B Kypc MaTeMaTUKH
paszzienibl  SBISIIOTCS  KJIACCUYECKMMH, B TO K€ BpeMsi OHHU IPaKTHUYECKHU
OpPUEHTUPOBAHBI, TAK KaK UMEIOT IUPOKOE PACIPOCTPAHEHUE MJI PEUICHUS PA3HOTrO
poia 3amay BHYTPUM CaMOM MaTeMaTMKM W NOPUKIAIHBIX 3anad. Mx ocBoeHue
MIOMOXET CTYA€HTaM JIOTHYECKH BEPHO, APTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
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IIUCBMEHHYI0  P€Yb, YCHEIIHO MPHUMEHSTh HaKOIUJIEHHbIE  3HAHUS B
npodeccuoHanbHOM eI TeIbHOCTH.

Heobxoaumo ¢ camoro Hayania 3aHATUNA PEKOMEH]I0BAaTh CTYJEHTaM OCHOBHYIO
U JOMOJHUTEIBHYIO JINTEPATYPY, @ B KOHIE CEMECTPA J1aTh CIIMCOK BOIPOCOB JJIS
NOATOTOBKH K 9K3aMEHY.

Ha mnepBoM 3aHATMM 1O AUCHUIUIMHE 0053aTebHO NPOUH(DOPMUPOBATH
CTYJIEHTOB O BHJIe U popMe MPOMEKYTOUHOM aTTECTALUU 1O TUCHUILIMHE, CPOKax €
IIPOBE/ICHMSI, YCJOBHUSAX JOIMYCKAa K IMPOMEXKYTOUYHOM aTTeCTalud, MPUMEHSEMBIX
BHJIaX POMEKYTOYHOIO KOHTPOJIS.

CooOpaxkeHusi 1 pPEeKOMEHJAINH, MPUBEACHHbIE B M. 9 pabouell mporpaMmbl
Ui CTYACHTOB, JOJDKHBI OBITH 4YETKO C(HOPMYIHUPOBAHBI W H3JI0KEHBI HUMEHHO
MIPENo/IaBaTesIeM Ha JEKUUAX, NPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTAlUAX.

N3noxkeHne  TEOPETMYECKOrO0  Marepuajga  JODKHO  CONPOBOYKIATHCS
WUTIOCTPAaTUBHBIMU TIPUMEpPAMH, TIIATEIbHO OTOOPAaHHBIMU IPENOJABATEIEM Tak,
YTOOBI TEXHUUECKHUE TPYAHOCTH U BBIKJIAJKHU MIPU PEILICHUU 3a/1a4ll HE OTBJICKAIU OT
[JIABHOTO: OCMBICIIEHUS HJEU U CyTH IpUMEHseMbIX MeTonoB. Cienyer Bcerna
YKa3bIBaTh IPUMEPHI MPAKTUYECKOIO IMPUMEHEHUS PACCMOTPEHHBIX HA 3aHATHAX
ypaBHEHUH U GpopMy.

[TpakTHueckue 3aHATUS TOJKHBI OBITh OpraHU30BaHbI MPEIO1aBATEIEM TaKUM
o0pa3oM, 4TOOBI OCTaBAJIOCh BPEMs Ha NEPUOAMYECKOE BBIOJHEHUE CTYACHTaMHU
HEOOJIBIION CaMOCTOATENbHOM pPabOThl B ayIUTOPUHM MAJI NPOBEPKH YCBOEHUS
M3JI0)KEHHOTO MaTepuaa.

[IpenonaBarenb, BeAyLIM MPAaKTUYECKHE 3aHATHS, JOJDKEH COIrJIacOBBIBATH
y4eOHO — TEMAaTUYECKHUI TUTaH 3aHATHI C JIEKTOPOM, UCIIOIb30BATh €IUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cieayer JO0OMBATBCS CUCTEMATUYECKOM HENMpPEpPhIBHOMN
paboThI CTYy/IEHTOB B TEUEHHE CEMECTPA, HEOOXOAUMO BBISIBIISITh CUJIBHBIX CTYJIEHTOB
U IpHUBJIEKATh MX K HAay4HOM paloTe, K y4acTHIO B Pa3HOro poja OJUMIIHAJAX U
KOHKYpCax.

CTyneHT [OJDKEH OIlyllaTh 3aWHTEPECOBAHHOCTh  IPENOJABATENS B
JOCTHKEHUM KOHEYHOIO pe3yJsibTaTa: B MPHUOOPETEHUH OOYYaIOUIMMUCS MPOYHBIX
3HAHWM, YMEHUI W BJIaJICHUS HAKOIUICHHOW WHGOpMAIMe s pemieHus 3ajad B
po(eCCUOHATILHOM IESITEIIbHOCTH.
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[Iporpamma coctaBieHa B COOTBETCTBUU C DenepalibHbIM T'OCYJapCTBEHHBIM
oOpa3oBaTeIbHBIM  CTaHAAPTOM  BBICIIETO OOpa3oBaHUs II0  HAIPaBJICHUIO
noarotoBku  cnenuanuctoB  18.05.01 «Xumudueckas TEXHOJIOTHUS SHEpProHa-
CBHIIIICHHBIX MaTepuajioB W wuznenuit». OOpazoBarenbHas Mnporpamma (mpoduiib)
«ABTOMaTH3UPOBAHHOE MMPOU3BOJICTBO XUMHUYCCKUX MPEATTPUATHI.

[Tporpammy cocTaBwII:
7011, K.(p-M.H. /E.A .Koran/

[Iporpamma yTBepkcHa Ha 3aceqaHuu kKadeapsl «MaTreMaTukay
« 26 » aBrycra 2020 r., mpotokoa Ne 1

3aBenyromias kKageapoit «MaTemaTrukay,
1.¢b-M,H., podeccop Kyxosa I'.C.

[TporpaMma corjiacoBaHa ¢ pyKOBOJUTEIEM 00pa30BaTeIbHOM MPOrpaMMbl
«ABTOMATH3MPOBAHHOE MTPOU3BOJCTBO XUMUIECKUX MPEATPHITHIN
| H.C. Tpythes /

« » 2020 r.
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CprKTypa U CoA€CpPKaHUuEC TUCHUIIJINHBI «BbIcIIasi MaTEMaTHKA)

Hanpasnenue noarotoBku
18.05.01 «Xumuveckasi TEXHOJOTHSI FIHEPTrOHACHIIEHHBIX MAaTEPHAJIOB M U31eJTHiI»

O6pazoBatenpHas mporpamma (mpodub)
«ABTOMATH3UPOBAHHOE MPOU3BOJACTBO XUMHYECKUX MPeANPUSTHII»

(Cneunanurer)
Ounast popma 00yueHust

Buabi yueOHoli padorsl, DopmbI
e = g BKJIIOYASl CAMOCTOSITEJIbHYIO Buasbl camocTosiTe/IbHOH padoThl aTTeCTa
Pasnen § % 2 ! TpaGOTy CTYJIEHTOB, CryneHToB —
5 = PY10€MKOCThb B 4acax
n/n © |EC CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paspnen 1. DiiemeHTHI JIMHEHOM
anredpbl
Mampuysi, oeticmsus HA0 MAMpPUYAMU.
11 Onpedenumenu, ux ceolicmea ul o4 1 1 9 3 +
gvluucieHue. Mampuunas 3anuce cucmemsl
JIUHEUHBIX YPAGHEHU.
Buioaua 3adanuii PI'P Ne 1 no aunennou
anzebpe u AHATUMUYECKOU 2e0Mempul.
Pewenus cucmem nuneiinvix ypaguenuil no 3
npasuny Kpamepa. Obpamnas mampuya u
1.2 | ee eviuucnenue  Pewenue  cucmemor | 1 2 1 2
JIUHEUIHbIX YPABHEHUL MEMOOOM 00pamHoU
mMampuybvl
1.3 | Pewenue cucmemwvl nuHelinvix ypasuenuti | 1 3 1 2




memooom  Laycca. Pane  mampuyul.
Teopema Kponexepa-Kanennu.

1.4

Memoo ['aycca 6 npousz8onbubix cucmemax
aneebpauueckux ypastenuii OOHOpoOHbIE
cucmembl TUHEUHbIX YPABHEeHU

1.5

Paznen 2. DuaemMeHTBI  BeKTOPHOM
anredopol. Cxansproe npoussedeHue u e2o
ceoticmea. Bexmopnoe u cmewannoe
npousgedeHue, uUx 2eoMemputecKuti CMuliCi.
Ycnosusa  konnumeaprocmu, opmozo-
HANbHOCMU U KOMNIAHAPHOCMU 8EKINOPO8.

Buvioaua 3adanuii PI'P Ne 2 no e6ekmopHoi
anzeope

1.6

Pasnuunvie  ypasnenus — npamou  u
niockocmu.  Bviuucnenue  paccmosinuil
MeHcOy MOUYKOU U HNPAMOU, MOYKOU U
NIOCKOCMbIO, MeNCOY CKPeWUSAoUWUMUCS
npameiMy.  Buluucnenue yenog  mesrcoy
NPAMBIMY, — NPAMOU U NIOCKOCHbIO,
NIOCKOCMAMU.

1.7

Pa3nea 3. KpuBbie BTOpOro nopsiaka
Kpuevie  2-c0  nopsoka. Onnunc,
eunepbona, napabona, ypasHeHus U
ceoticmaa.

Obwee ypasHneHue Kpusoiu  6mopo2o
onpaoka. Ilpusedenue ypaenenus Kpusoti
8MOp0o20 NOPAOKA K KAHOHUYECKOMY GUOY

1.8

Ilpeocmasnenue 0 BeKMOpPHBLIX U
e6KIU008bIX npocmpancmeax. Mampuya
nepexooa om 00H020 Oaszuca K Opyeomy.
OpmoHopmuposanHwlii 6asuc.

Jlunetinvie  onepamopwvi. CobcmeeHmbie
8eKMOpbl U COOCMBEHHble — 3HAYEHUs
JIUHENIH020 Onepamopa.
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CamocrositesqibHasi padora Ne 1 B
ayJIuTOPHH

1.9

Pa3nen 4. MareMaTnuecKUi aHAJIN3.
MHOXECTBO JEUCTBUTCIILHBIX YHCEI.
Yucaoas MMOCJIE/IOBATEILHOCTb.
Brrunciienue npenena 4uciIOBOM MOCIENO-
BaTEILHOCTH.

Boimaua 3agmanmii PI'P Ne 2 1o
MATEMaTHUYECKOMY aHAJIU3Y.

1.10

IMpenen ¢yukmuu. CpoiicTBa (YHKIUH,
UMEIOIIMX KOHEYHbIH mpenen. [lepBoiid u
BTOPOI 3aMeYaTe/IbHbIC TPEICIbI.
Borurciienue mpeaeaoB GYHKIHIA.

10

1.11

CpaBHeHHEe OECKOHEUHO MAJIbIX BEJIMYMH.
Tabnuma  SKBUBAJIEHTHBIX  OECKOHEUHO
MaJbIX BEJIMYHH. HenpepriBHOCTB
GyHKIUH. CaoiicTBa HENPEPHIBHBIX
¢ysakuil. Knnaccugukanys Touek paspeiba.

11

1.12

[IpoussoaHas. I'eomerpuyeckuii u
buzunyecKuit CMBICIT MPOU3BOIHOM.
OcHOBHBIE npaBuia u (hopmMyIbr
BBIYMCIICHHS] TPOU3BOTHOM.

12

1.13

IIpousBomHas ciloXHOM M oOpaTHOU
GyHKIMY, (QYHKINH, 3aJaHHOW HESBHO U
rapaMeTpU4ECcKH, JorapupmMuUecKoe
b depeHpoBaHue.

13

1.14

Huddepenuupyemoctsb,  auddepeHmman.
[IpousBonHbie U AUdPepeHInanbl BHICIINX
MIOPSIKOB. OcHoBHbIE TEOPEMBI
g depeHInaIbHOTo VCUYUCIICHUS.
IIpasuio Jlonurans.

14

1.15

Qopmyna Teisopa ¥ ee IPUIOKEHUS.
Ocratounbii wieH ¢opmyasl Telmopa.
Pa3no)keHne OCHOBHBIX 3JIEMEHTAPHBIX

15
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dbynkumii o popmyie Teitnopa.

1.16

OkcrpemyMm ¢yHKIMU. HeoOxomumbie u
nocraTouHbsle ycioBus. Haubonbiiee wu
HaMEHblIee 3HaueHUs (QyHKIMH Ha
oTpe3ke. BBIMyKIOCTH W BOTHYTOCTb
rpaduka GyHkuuu. Touka neperuoa..

16

1.17

OO6mias cxemMa wuccieqoBaHus QYHKIUA U
MOCTPOCHHE TPaUKOB

CamocrositesibHass pabdora Ne 2 B
ayIuTOPUH

17

1.18

O0630pHas JeKIUs

18

2.18

0630pHoe npakmuyeckoe 3anHsamue

18

diopma ammecmauuu

19-
21

Bcero yacoB nmo fucuMiiinae
B NIEPBOM ceMecTpe

18 36

54

PI'P

caM

pao.

Bropoii cemecTp

2.1

Paszpnen 5. JAnddepenuuanbHoe
HcyucaeHne  (PyHKUHUMA  HECKOJBbKHX
nepemMeHHbIX. IIpenen u HENpepbIBHOCTD.
YactHble  NPOU3BOJHBIE U IIOJHBIN
b depeHman. Boruncnenue
MPOM3BOIHON CJIOKHOW (DYHKIIUU

Beiygaua  3aganmii PI'P Ne 3 mo
QYHKIMAM HECKOJbKHX IepPeMEHHbIX

2.2

YacrtHble npou3BoAHbIE U U depeHIIHabI
BbICIIMX TopsakoB. Teopema IlIBapuna.
[TpousBoaHas o HarpaBieHuo. ['pagueHtT.
Kacarenbnas x kpuBoil. KacarenbHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

2.3

HesBHo 3anmaHHble QYHKIMH W HX
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muddepeHIpoBaHue. KBanpatuunsie
dopMmbl. Dkctpemym. HeoOxomumbie u
JIOCTaTOYHbIE yCIIOBUS JKCTpeMyMa
(GYHKIIMY HECKOJIBKUX MTEPEMECHHBIX.
CamocrositesibHast padora Ne 3 B
ayIMTOPUH

2.4

Pa3znea 6. UuTerpajibHOe HCHHCIEHHE

[TepBoobOpazHasi. Heomnpenenennsrii
WHTErpaJl U €ro cBoicTBa. MHTErpansl oT
OCHOBHBIX  JJIEMEHTapHBIX (GyHKIMI.
OOmiee  mpeacraBieHHE O  METOJax
UHTETPUPOBAaHUS. 3aMeHa IEpPEeMEHHOW Hu

UHTETPUPOBAHHE 10 4acTAM B
HEOIPEJCIEHHOM UHTErpae.
HurerpupoBanue  JIpoOHO-PalMOHAIIBHOM
(GYHKIHMH.

Boinaua 3sagapnii  PI'P Ne 4 1o
HHTErpaJLHOMY UCUHCJICHHIO

2.5

HNHTerpupoBaHue  TPUTOHOMETPUYECKUX
(GyHKIMI, WHTErPUPOBAHUE HEKOTOPBIX
VPPaLMOHAIIBHOCTEN.

2.6

3amaud,  NPUBOASIIME K  TOHSATHUIO
ONpEACIEHHOI0  HWHTerpaga.  YCloBuUsA
uHTerpupyemoctu.  CBolicTBa  ompeje-
neHHoro  uHTerpana.  CylecTBoBaHHE
NepBOOOpPa3HON HENpephIBHOW (YHKIUH.
®opmyna Herotona-JleiiOnuma. 3ameHa
MEePEMEHHOM U MHTETPUPOBAHUE IO YACTAM
B ONPEECICHHOM HHTErpaJe.

2.7

HecoGcTBeHHbIe HAHTETPAJIbI o
0ECKOHEUHOMY MIPOMEXYTKY, oT
HEOTrpaHMYEHHBIX (YHKIMI Ha KOHEYHOM
IPOMEXKYTKE.

2.8

I'eomerpuueckue u ¢dusnueckue
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NPUIIOKEHUST ONPEAEICHHOT0 HHTEerpana.
3amaun Ha reOMETpUYECKHUE U (PU3UUECKUE
IPUIIOKEHHUS OIIPEICIIEHHOI0 HHTErpaa
CamocrositeibHass pabdora Ne 4 B
ayIuTOpuH

2.9

Pazgea 7. Uucnosbie u
(pyHKkuMoHaNbHBIE PAAbI. YHCIIOBBIE
psiael. CXOOQUMOCTH M CyMMa psijia.
HeoOxoaumoe ycrnoBue CXOIUMOCTH.
WccnenoBanmne cXoauMOCTH PSZIOB C
MOJIOKUTEIbHBIMU ulieHamMH. [Ipu3Haku
Hanambepa u Komm. MHTErpanbHbIi
MPU3HAK CXOAMMOCTH 3HAKOTIOJIOKUTEb-
HBIX YHCIIOBBIX PSIIOB

Boinaua 3aganus Ne S mo psijgam

2.10

JIBOMiHBIE HHTErpajJlsi M HUX CBOWCTBA.
Brruncnenue B JE€KapTOBBIX M IOJSPHBIX
KOOPJIMHATAX.

10

211

IIpuBeneHue  ABOMHOIO  MWHTErpaiza K
MMOBTOPHOMY, BBIYUCJICHHE IUIOMIANAEH U
00bEMOB, MOMEHTOB WHEPIINH U KOOPJUHAT
LEHTpAa TSKECTH. BBIUMCIEHHE KpPAaTHBIX
VHTETPAJIOB B IOJSPHBIX KOOPAUHATAX

11

2.12

3HaKonepeMeHHbI psAl. AOCOIIOTHAs MU
YCIIOBHAsE CXOJUMOCTh 3HAKONEPEMEHHBIX
PSIOB. [Tpuznax JletOHUMIIA TUTSt
3HAKOUYEPETYIOIINXCS PSJIOB.

12

2.13

TpoliHble UHTETrpaJIbl U UX CBOMCTBA.
I'eomerpuyeckue u MEXaHUYECKHE
IIPUJIOKEHUS] TPOMHOIO HHTErpaIa.

13

2.14

KpuBosnHeliHble WHTETpalibl MEpPBOro U
BTOPOr0 THIA M WX CBOMCTBA. ¥YCJIOBHE
HE3aBUCHMOCTH KPUBOJIMHEWHOTO
HHTErpajga OT IYTH HHTETPUPOBAHMUA.

14
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®dopmyia ['puna
OyHKIMOHATBHBIE PSbIL. Obnactb
cxoaumoctu. DYHKIMOHAIBHBIE CBOMCTBA
2.15 | cymmbr psima. Crenenubie psnbl. Pammyc 15 1 2 3
cxoaumoctu. DyHKIIMOHAIIbHBIE CBOWMCTBA
CYMMBI CTETIEHHOTO Psizia.
WuTerpupoBanue u nuddepeHpoBaHue
CTENEeHHBIX pAnoB. Pan Teinopa. Ycnosus
paznoxumoctu ¢yHkuuu B psin Teiimopa. 3
216 Pasnoxenne ¢pynkuuii B psig Teitnopa. 16 1 2
[IpumeHeHne  CTENMEHHBIX  PSAOB B +
NpUOJIMKEHHBIX BBIYACICHUSX.
CamocrositesibHass padora Ne 5 B
ayIuTopun
[ToBepxHOCTHBIE HMHTETpajbl MEPBOTO U
2.17 | BTOporo tumna, uX CBOMCTBA M BEIYMCIICHHE. 17 1 2
3
218 OO030pHBIE  JIEKIMA W [PaKTHYECKHE 18 1 2
3aHATHUSA 110 MHTErpajlaM U o psiiaM. 3
19-
®opma aTTecTaUK 21 )
3
Bcero yacoB nmo AMCHHUILINHE 3 cam
36 | 54 90
BO BTOPOM ceMecTpe PI'P pao.
Tpernii cemecTp
Pa3nea 8. O0bIKHOBEeHHBIE
Au(pepeHInATbHbIC YPABHEHUSA
3.1 | OcHOBHbIE  TOHSATUS  OOBIKHOBEHHBIX 1 2 4 6 +

muddepeHIIMaTbHBIX  YpaBHEHUH  (1.y.)
nepsBoro nopsaka. 3agaya Komm, Teopema
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CYIIECTBOBAHUS M E€IUHCTBEHHOCTH €€
pemieHus. Pemienue a.y. epBoro mnopsiaka
C pa3JeieHHBIMH U  Pa3leNarOlUMUCS
MePEMEHHBIMU, OJIHOPOJIHBIX YpaBHEHUU U
MPUBOSIINXCS K HUM

Boigaua 3aganuii PI'P_Ne 6 no 0.y.

3.2

YpaBHeHus B oJHbIX auddepeHnnanax,
JMHEWHBIC J1.y. IEPBOTO MOPSIKA U
ypaBHenus bepnymu Meton Bapuanuu
IIPOU3BOJILHOM IIOCTOSTHHOM, METOJ
npousBeneHuit bepuymnu.

3.3

Huddepennnanbapie ypaBHEHUS! BBICIIHX
MOPSAKOB. OcHOBHBIE HOHSATHS.
IToctanoBka 3amaum Komm, KpaeBou
3aJauu. VYpaBHeHMs,  JOIyCKAaolue
WHTETPUPOBAHUE METOJOM TOHWKCHUS
nopsiIKa

3.4

JIuneliHple OgHOpPOAHBIE J.y. N —TO
nopsaka. OOmue cBoMcTBa  peLICHUH.
Teopema o cTpykType oOmIero perieHus
JIMHEUWHBIX OJHOPOAHBIX J.y. N -TO
nopsanaka. [loctpoenue ¢yHIaMeHTaTIbHOM
CUCTEMBbl pELICHUN [ YpaBHEHHH C
ITOCTOSTHHBIMU K03 duLreHTaMH.
XapakTepuCTUYECKOE YPABHEHUE

3.5

Pemennie TMHEHHBIX HEOIHOPOAHBIX .Y.
Nn-To MopsIKa c [MOCTOSHHBIMU
Kod(ppurmeHTamu. MerTtox noadopa
YJaCTHOI'O peH_IeHI/IH JJIA paBJ’II/I‘IHLIX
CHeIHalbHBIX BUOB MPaBoil yactu. Meron
BapHaIMK MPOU3BOJILHBIX TOCTOSTHHBIX

3.6

KpaCBLIC 3aga4u. 33.)18.‘-13 Ha COOCTBEHHBIC
3HaA4YCHUA

11

3.7

Pemenue ypaBHEHUS Oiinepa.

13
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HNHuTterpupoBanue nuddepeHIaIbHBIX
ypaBHEHUHI c [IEPEMEHHBIMU
Kod(ppuImeHTaMu  METOJOM  CTEIEHHBIX
pSIOB

3.8

Cucrembl  OOBIKHOBEHHBIX  nuddepen-
[IUAJTBHBIX yYpaBHEHHUH. OcHoBHBIE
noHsATHA. PernieHne HOpPMaNbHBIX CHCTEM
JIMHENHBIX muddepeHIraIbHbIX
yYpaBHEHHI METOJIOM MCKIFOUCHHS.
CamocrosiTesibHast padora Ne 6 B
ayIuTOpPUHU

15

3.9

O630pHas JeKnus

w

17

3.10

00630pHOE 3aHsATHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB nmo gucuuniinge
B TpeTbeM ceMecTpe

18 36

54

PI'P

caM

pao.

YerBepThiil cEMecTp

41

Pa3nea 10. Teopusi BeposiTHOCTEH
BBenenue. DneMeHTb KOMOMHATOPUKHU.
Boyraua 3aganus PI'P Ne 8 mo Teopun
BEPOATHOCTEH

4.2

OCHOBHBIE TTOHATHS TEOPUU BEPOSITHOCTEM.
Cnyuaiinbie COOBITHS, ux THUIIEL.
Kimaccraeckoe u CTaTUCTHYECKOE
ONPEACIICHUsI BEPOSITHOCTH, MX CBOWCTBA.
HenocpencrBeHHbI MOICYET BEPOSITHOCTH
Ha OCHOBE KJIACCUYECKOTO ONPEAEIIEHUS.

4.3

l'eomerpuueckas BEpOSITHOCTB.  3agada
broddona. Anrebpa cobpituii. OCHOBHBIE
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TEOPEMBI TEeopuun BEPOATHOCTEH.
3aBUCHMBIE W HE3aBUCHUMBIC COOBITHS.
YcnoBHas BEpOSTHOCTb.

4.4

®opmyJia OTHON BEPOSTHOCTUH. POPMYJIbI
beiieca, bepnynnu, JIOKaJIbHAs u
MHTErpajibHas TeopeMsl Jlamaca.

4.5

CiydaiiHble BEJIMYUHBI, UX THUIIBL, IOHATHE
3aKOHa pacnpeneneHus CIIy4ailiHOM
BEJIMYHHBI. OcHoBHbIE 3aKOHBI
pacupeneneHnuss JUCKPETHOW — CIly4aiiHOM
BEJINYUHBI (TunepreoMeTpuvecKHii,
OMHOMUATHHBIH, pacrpeeneHue
Ilyaccona).

4.6

UucnoBble XapaKTEpUCTUKU JTHUCKPETHBIX
CIIy4allHbIX BeNIMYUH. MaremaTtuyeckoe
OKHMJIAHHE€ W  JUCHEPCHs  CIIy4alHBIX
BEJIMYWH, HMX BEPOATHOCTHBIH CMBICT U
CBOMCTBA.

4.7

HenpepsiBHass ~ cinydaiiHas ~ BEIWYMHA.
WuTerpanbHas (QyHKUMS pacrpeaencHus.
[lmoTHOCTH BEPOATHOCTEMN.
MaremaTnyeckoe OXHAAHWE U TUCIEPCHUs
HENPEPBIBHOW CIIy4YallHON BEJIMYMHBI.

4.8

OcHoBHbIE 3aKOHBI pacrpeneneHus
HENPEPBIBHBIX CILy4ailHbIX BEJIMYUH
(paBHOMEpPHBIH, MOKa3aTeJbHBIMN,
HOpPMAJIbHBIN).

4.9

IIpenenbubie TEOPEMBI TEOPUHU
BeposaTHocTeil. HepaBencTtBo YeObiena.
Teopema YeoObimeBa. Teopema bepnysn.
[{eHTpanbHas npenenpHas Teopema.

4.10

JIBymepHasi ciyyaiiHasi BelIMYMHA. 3aKOH
pacupenesieHuss  IBYMEpPHOM  CIIy4alHOU

10
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BenuuuHbl. DyHKIUSA  pacnpenencHus.
BepositTHocTs momananus B 3aJlaHHYIO
0071acTh. JIBymepHas IJIOTHOCTD
BEpPOSITHOCTH, €€ CBOWCTBA. 3aBUCUMBIC U
HE3aBHCHUMBIC  CIIy4YailHble  BEJIUYMHBI.
Koppensimonnbie MOMEHTHI.

411

Paznen 11. MartemaTnueckas
CTATHCTHKA. OcnosHvle 3a0auu
MamemamuyecKotl CMAmMuUCmuKu.
Buibopounwiii Memoo. Tenepanvuas
COBOKYNHOCHb u 8blOOpKA.
Cmamucmuueckoe pacnpeoeneHue
gvloopru.  Ilonueon u  eucmoepamma
OMHOCUMENbHBIX YACHOM.

Beliaua  3aganus PIP N 9 1o
MATEeMATHYECKOIi CTATHCTHKE

11

4.12

Toueunvie oyenku napamempos
pacnpeoenenus. Hecmewennule,
ahpexmushvie U COCMOsIMenbHbLE OYEHKU.
Buibopounas cpeownss. Beibopounas u
ucnpasnenHas oucnepcuu. Ynpoujerntole
Memoovl pacuema Cmamucmu4ecKux
Xapaxmepucmux 6blO0pKU

12

4.13

Unmepsanvnvie oyenxu. [osepumenvholil
uHmep8all onst Mamemamuyecko2o
0JCUOAHUSL  NPU  U3BECIHOM cpeonem
K68A0pamu4ecKkom OmKJIOHEeHUU.

13

4.14

Pacnpeoenenue Cmobrooenma.
Hosepumenvhoiii uHmepaal ons
8bIO0OPOUHOL CpeOHell Npu Heu3B8eCmHOM
cpeoHemM K8aOpamuieckoM OMKIOHEHUl.
Cryuaii manoii 6b100pKu

14

4.15

IIposepka npagoonooodus
cmamucmuyeckux ~— eunomes.  Ilowsmus

15
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CMAamucmuyecKkol sunomesvl (npocmou u
CNOJICHOU), HYNe8OU U KOHKypupyroujeu
2unomeswvl, OWUOOK NEPBO2O U BGMOPO2O

pooa, VPOBHS 3HAYUMOCMU,
CMamucmuyecKoeo Kpumepus,
KpUumuyeckou obracmu, obracmu

o2
npunamus  eunomesvl. Kpumepuii  y
Hupcona.  Ilpogepxa  ecunomesvl 0
HOPMAIbHOM 3aKOHE pacnpeoesieHusl.

Onemenmoi KOPPeNAYUOHHO20 u
peepeccuonnoeo  ananuza. Onpeoenerue
4.16 | napamempos JIUHEUHOTU 16 1 1 4
CpeOdHeK8aopamu4ecKkol peepeccuu
Memo0OM HAUMEHLUUX K8AOPAMOS.
Onpeoenenue 8b100POUHBIX
K02(hhuyuenmos Koppersiyuu u pecpeccuu,
417 MemoouKa nocmpoenus JUHEUHOU 17 1 1 4 +
CpeOHeK8a0pamu4ecKoll pecpeccuu
CamocrositesibHast pabora Ne 4 B
ayiuTOPUN
00630pHOE 3aHATHE 18 1 1 4
19-
Dopma ammecmayuu 21
Bcero yacoB no AMcCUUILUINHE B 9 2
4eTBEPTOM ceMecTpe 18 18 72 PLP cam
pad
Bcero yacoB mo JMCIHUIIMHE HA TIEPBOM 8 8
U BTOPOM Kypcax 72 | 126 234 PLP cam

pa6




MUWHUCTEPCTBO HAVKH U BBEICIIIET'O OBPA3OBAHUS POCCUICKOU
®EJIEPALINN
®EJIEPAJILHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
VYPE)XX/IEHUE BBICIIET'O OBPA3OBAHMS

«MOCKOBCKHH NOJIMTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

HaHpaBHCHI/Ie IIOATrOTOBKH

18.05.01 «Xumu4YecKasi TEXHOJIOTHS FHEPrOHACHIIIEHHBIX MATEPHAJIOB H M3/1eJIHii»

O6pa3oBarenbHas mporpamMma (poduIb)
«ABTOMATH3HPOBAHHOE MPOU3BOICTBO XHMUYECKHUX MPeINPUSITHII

(Cnenuasurer)
®dopma 00ydeHHS:

OYHas

LleHTp MaTEeMaTHICCKOrO 06D330B21HI/I$I

P®OH/I OHEHOYHbLIX CPE/ICTB

MO JUCHMILIMHE

Boicimag MmareMmaTuka

Cocras: 1. [IaciopT poH1a OLIEHOYHBIX CPEICTB
2. OnucaHyne OLEHOYHBIX CPE/CTB:
- JK3aMeHAlUMOHHbIEe OUJIeThI
- KommuiekThl 3a1aHUi 1JI1 KOHTPOJIbHBIX PadoT
- KoMmIuiekT BOonmpocos
- KommiekT 3aganuii 1711 BHINOJIHEHUS
pacueTHO-rpadguyeckux pador

CocraBuTein:
notl., K.p.-m.H. Koran E.A.

Mocksa, 2020 ron
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Tabnuuya 1

NMOKA3ATEINb YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHLNUA

«BpIciast MaTeMaTHKA»

®I'oC BO 18.05.01 «XuMuveckasi TEXHOJIOTHS IHEPrOHACHIIEHHBIX MATEPHAJIOB M U3/1eJIHII»
O06pasoBarenpHas nporpaMma (po¢uib MOJrOTOBKH) «ABTOMATH3HPOBAHHOE NPOU3BOJACTBO XMMUYECKHX NPeAIPUSITHII»

B mpotiecce ocBoeHUs JaHHOM TUCUUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIAEAYIOIIUE
0011eKyJIbTYPHBIE H 001eNPO(ecCHOHATbHbIE KOMIETEHINH:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB Texnosorus dDopma CreneHnu ypoBHeil 0CBOCHUS
HHAEKC | @POPMYJINPOBKA (popMupOBAHHA | OLIEHOYHOIO0 | KOMIIETEHLHH
KOMIIeTeHIN I cpeacrBa*®
OK-1 CriocoOHOCTBIO K 3HATh: JeKUus, YO Ba3zoBblii ypoBeHb
abCTpakTHOMY ® aKTyaJbHbIE npobiemsl | camocTosTenbHas | PI'P -BJIa/IeeT HaBbIKaMU pabOTHI €
MBILLICHHIO, COBPEMEHHOTO Hay4HOro M | pabora, OCHOBHBIMM MOHATHSMHU U METO/IaMU
aHAJIN3Y, CUHTE3Y TEXHUUYECKOTO pa3BuTHSs, | CEMUHAPCKHE B paMKaXx JUCLUILINHBI,
dmnocodpckue npoOJIeMbl | 3aHITHS
CaMOpa3BUTHS u IToBbIlIEHHBIN YPOBEHb

caMopeain3ainunu YCJIOBEKa B

o0nacTd  MareMaTUKU U
TEXHUYECKUX HAYK

yMeTh:

® a0CTpPaKTHO MBICJIUT,
00001IaTh,
CHCTEMaTU3HpPOBATh u
AQHATM3UPOBATh  IOYYECHHYIO
UH(pOPMALIUIO

BJIA/I€Th:

® Ha OCHOBE OCBOCHHS
OCHOBHBIX MOJIOKEHHUH,
3aKOHOB " METOJIOB
MaTeMaTHKH BJIAJICTh

-CBOOOJTHO BJIaJIEET U3YUEHHBIMU
MaTeMaTHYeCKUMHU METOJIaMH,
CHOCOOEH UX TBOPUECKU IPUMEHUTD
K 3aJ]auaM MOBBILIIEHHOM CII0)KHOCTH
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CHOCOOHOCTBIO K
a0bCTPaKTHOMY  MBIIUICHHUIO,

aHaIu3y, CHHTE3Y
uHpopManun
OIlK-1 CnocoOHOCTD 3HATh: JIEKIIUS, YO Ba3oBblii ypoBeHb
HCTIOJIB30BATh e anreOpy,  MaTeMaTH4ecKuii | camocTosTenbHas | KP -BJIaJICET HaBBIKAMHU  pabOTBHl  C
MaTEeMaTUYECKHE a”anu3, Teopuro auddepe- | padora, T OCHOBHBIMHU ITOHATUSIMH U METOJAMU
€CTECTBEHHOHAYYHBIE HITHAJIbHBIX ypaBHEHUH, | CECMHUHAPCKHE 2b B paMKax JUCIUTUINHBI;
51 WHXXCHEPHBIC | TEOPUIO  BEPOSATHOCTEM W | 3aHATHSA
3HAHMS IS PCIICHMS | MaTEMaTUYEeCKOW CTaTUCTUKH, IloBbIlICHHBIH YPOBEHb
3a1a4 cBOEH B 0o0BbeMe, JOCTAaTOYHOM [ -cBOOOIHO BJIQJICET
poQeccuoHanbHOM pelieHust 3aj71a4 cBOEH MaTEMaTUYECKUMHA  METOJaMHU U
JIeSITETbHOCTH poQeCCHOHAILHON MPUHIHAIIAMHA npuoOpeTeHus,
JIeSITENIbHOCTH WCIIOIb30BaHUSI W OOHOBJICHHS
YMeTh: Oonee TIIyOOKMX MaTeMaTUYeCKUX
® [IPUMEHATh MaTEeMaTHYECKUI 3HAHHUI;
arapar, TECOPETUUYECCKHUC, -BJIaICCT Pa3JIMYHBIMHA criocobamu

PaCUYCTHBIC n OKCIICPpUMCE-
HTAJIBbHBIC MCTOAbI HCCIICI-

OBaHUM, U peleHus
IIPUKIIATHBIX 3ajad,
BO3HUKAIOIINX B xoJe
npodeccuoHaNBHOM
JIeSITEIIbHOCTH

® BJIAJICTh:

MaTeMaTUUYeCKUMU M ecTec-
TBEHHOHAYYHBIMH 3HAaHUSMH U
MeToAaMu st PPEKTHBHOTO

pelieHus npooiem,
BO3HHUKAIOIIUX B  Hpoliecce
npodecCuoHaATbHON
JeSITebHOCTH

coopa, 00pabOTKM W TPUMEHEHUS
MaTeMaTH4ecKkoi uHpopmamu
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*- Coxkpamnienust GopM OIEHOYHBIX CPEJICTB CM. B npuiiokenuu 2 x PIT.
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ITpunoxenne 2

Hepeqem, OLCHOYHBIX CPEJACTB MO TUCHHUIIJINHE
«BbIcIIasgi MATEMATHKA »

Tabmuna 1
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTruka OLEHOYHOIO
OLICHOYHOI'O OLICHOYHOI'O CPEICTBA
n/a Cpe/cTBa
CpeACTBA B ®OC
1 KoHntponbHas CpenctBo npoBepkd yMeHuUil npumeHsaTh | Kommiekr
(camocTOsATENbHAS) | MOJTYUYEHHBIE 3HAHUSA Ui PELIEHUS 331a4 | KOHTPOJIbHBIX
pabota ONPEACIEHHOr0 THUMNA IO TeMe WM | 33JaHHM 110
(KP) pazzneny BapHaHTaM
2 | PacuerHo- CpenctBo npoBepku ymeHuM npumeHsaTs | Kommuiekr  3aganwuii
rpaduveckas IIOJIy4EHHbIE  3HAHUA 10  3apaHee | A BBIIIOJIHEHUS
pabora ONPEACICHHOW METOJIUKE MJJIs PEUICHHs | pacyeTHO-
(PT'P) 3ama4 WIM 33JaHdid [0 MOIYJII0 WK | Tpadudeckoi paboThl

MUCLHUILIMHE B LIEJIOM.

CpencTBo KOHTPOJIS,, OpraHU30BaHHOE Kak
crenuanbHas Oecela IMeJaroruyeckoro

paboTHMKA ¢ OOYyYarolmUMCs Ha TEMBI,

VYerHbII onpoc Bomnpocs o

CBSI3aHHBIC C M3y4aeMOW AUCHUILTUHON, U
3 cobecenoBanue, TeMam/pazjesam
paccuMTaHHOEC Ha BBISICHEHHE OOBeMa
(YO) N JACTTUTLTAHBI
3HAaHUU oOyyarorerocs o
OTIpe/ICIICHHOMY pa3iely, TeMe, IpobdiieMe
U T.II.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
MTO3BOJIS OIS
Tect ®OH/T TECTOBBIX
4 aBTOMATHU3UPOB o
(T) 3aaHui

aTb  NpOLEAYPY HU3MEpEeHUs  ypOBHS
3HAaHUU U YMEHUH 00yJaromerocs.

5 | Oxk3ameHanuonHble | CpeCTBO NPOBEpKHM 3HAHUM, yMeHuH, | DK3aMeHallMOHHbIE

OWIIETHI HABBIKOB. MOXET BKJIIOYaTh KOMIUICKC | OHMJIETHI.
(Ob) TEOPETUUECKHIX BOTIPOCOB, 3anay, | [llkana oneHUBaHUS U
MPAKTUYECKUX 3aJaHUM. npoueaypa
MIPUMEHEHHS.
[TpomexyTouHas Ox3ameH (D) 1) yerho (V)
arrectarus (ITA) 2) mucemenHo (IT)

Od¢opmiieHue 1 onucaHue OLEHOYHBIX CPEICTB
1. Ox3amenanuonnbie Ousersl (IB)

1.1. Ha3nauenue: Mcnonp3yroTcs 1is npoBeAeHUs TpoMeKyTouHol arrectanuu (ITA) o
mucnumuinie "Beiciias MareMaTuka'.
1.2. PernameHT sk3aMeHa: - Bpemst Ha MOArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Cr1oco6 KOHTPOJISA: YCTHBIE OTBETHI.

1.3. [llkana olleHUBaHUS:

"OTan4yHO'"- eciaM CTYyAEeHT TIyOOKO M IPOYHO OCBOWJI BECh MaTepuaj MpPOTrpaMMbl OOYUYCHUS,
HCYEPIBIBAIONIE, IMOCIEI0BATEIbHO, I'PAMOTHO M JIOTUYECKH CTPOMHO €ro HU3Jaraer, He
3aTpyJqHSIETCS C OTBETOM IIPH M3MEHEHMM 3aJlaHusi, CBOOOJHO CIpaBisieTcs C 3ajadyamMu U
MPAKTUYECKUMH 33/IaHUSIMU, TIPABUILHO 000CHOBBIBAET MPUHSATHIC PEIICHUS.



"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepuall, 'PaMOTHO U IO CYLIECTBY €0
u3Jlaraer, He JONYyCKAaeT CYyIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC, BJajaeeT
HEO0OXOTUMBIMHA YMCHHSIMHU M HAaBBIKAMU TIPU BHITIOJTHCHUH MTPAKTUICCKHUX 3aJaHH.
"Y10BJIETBOPUTEJIBbHO'" - €CIM CTYAEHT OCBOMJI TOJBbKO OCHOBHOM MaTepuai MpOrpaMMbl, HO HE
3HAET OTICNBHBIX TEeM, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBWIbHBIE (DOPMYIHPOBKH,
HapyllaeT MoOCIeA0BaTeIbHOCTh M3JO0XKEHHS MPOTPaMMHOIO MaTepuania U HUCIBITHIBACT
3aTPy/AHEHUS B BBIIIOJIHEHUH NMPAKTUUYECKUX 3aJaHUH.
"HeynoB/1eTBOPUTENBHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTEIBHOM YacTH MNPOrPAMMHOIO
MaTepuana, JOMYCKaeT CepbE3HBIE OMIMOKH, ¢ OOJBIIMMU 3aTPYJHCHUSMH  BBITOJHSET
MPAKTUYECKHE 3a/1aHusl.
Kaxxnoe 3ananue 3x3aMeHallMOHHOTO OUjIeTa OLIEHUBAETCs OTAEIbHO. OO1Iel OLIeHKO!

SBJIETCS CpeJJHEE 3HAUCHHE, OKPYTIEHHOE /10 11eJIOT0 3HAYCHHUS.

KOoMITIeKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIFOUAET IO KaXIoMy pazaeny 25-30 OwmieToB
(XpaHsTCs B LIGHTPE MaTeMaTH4eCKOro 00pa3oBaHusl).

TunoBbie BADUAHTHI OMJIETOB NMPHJIATAIOTCS.

MMHUCTEPCTBO HAYKU U1 BBICIIEI'O OFPASOBAHUS POCCUMCKOM ®EJIEPAIIMU
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YYPEXJIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHW ITOJIUTEX)

dakyapTeT 0a30BBIX KOMIICTCHIIHH,
Hucrunnraa  «Beicmas maTeMatukay
Kype 1, cemectp 1

3K3AMEHALIMOHHBIN BUJIET

1. Omnpenenurtenu v UX CBOWCTBA.
2. YwucnoBas mociaen0BaTeIbHOCTb U €€ Mpeel.
1 2 -1 2
3. Pemmte MarpuyHOe ypaBHEHHE XB=A,ecnd A= 5 1) B= 0 1)
4. Haiiti yron Mexxay Bekropamu a=(L-2,-2) u b =(2,0,).
2

5. Haiitu npou3BoHyt0 QyHKIMH, 33JaHHON TapaMETPUUECKH X = 1 t = Y= % .

+t +t
6. Haiitu npenen GpyHKIIIN lim YXF2+2X

x>-1  x+1
7. Haiinute skcTpeMyMbl QYHKIUH — y = x* —2x2,

yTBCp)KI(CHO Ha 3aC€JaHuHn Ka(l)e)lpbl «BpIciIas MmaTemMaTuka»

« 26 » aBrycra 2020 r., mporokoir Ne 1
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MUWHUCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHMSI POCCUCKON ®EJIEPAITNN
®EJIEPAJILHOE T'OCY IAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJILHOE
VYPEXXIEHUE BBICIIET'O OBPA3OBAHMS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHH,
HucnumuinHa  «Beiciias MmaTemMaTuka
Kype 1, cemectp 2

IK3aMeHANOHHEIN 0njieT Ne 1

1. TlepBooOpa3Hasi, HeolpeAeIeHHBIN HHTerpail. Tabmua OCHOBHBIX HHTETPAJIOB.

dx
45_x+5-x

2. BoruncnuTh HeolpeneIeHHbIN HHTErpaj I

7.6
3. Brmuuciurs OHpeHCHCHHBIﬁ HHTCIrpall JSSinZ XCO0S XdX .
0

4, YKa)KI/ITe, KaKoil U3 HeCOOCTBEHHBIX HHTCTPAJIOB ABJICTCA CXOAAIIUMCA

Iﬁdx, jx’sdx, J}/ x> dx.
1 1 1
5. HaiiTi 4acTHBIE IPOU3BOAHEIE BTOPOTO Mopsiaka GyHKIHK Z = CoS(X® —2Xy), ybeauThes, 9to

/-
ny = Zyx.

3aB. LIEHTPOM MaTeEMaTUYECKOT0 0OPa30BaHUS

KoMmiekTsl TeCTOBBIX 3aJaHNH U KOHTPOJbHBbIX padot (T, KP)
(n1s1 ouenku komnereniuu OITK-1)

110 AUCIIUIIJIINHE Briciiag MmaTeMaTuka
(HaMMEHOBaHUE AUCLUILIIHHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHns1 MaTpUYHOrO0 MHOTOWIeHa F (A)

f(x)=-x>+2x? —x+3,A:(_1 OJ
3 2

2. HaiiTit padr MaTpUIbl IPUBEIEHUEM K CTYIIEHYATOMY BH]I
P P P Y Y Y -8 2 -6 -3 -13

11 -3 13 5 17

1 2 1
3. BeruucauTs onpeaenuTens NPUBEACHUEM K CTYIIEHYaTOMY BHY 3 5 3
2 7 -1

4. Haittu Mmatpuity, oOpaTHyio maHHOH (a). Pemmth MatpudHOe ypaBHEHHE (0)

44



1 2 1

1 -2 2 3 5
@) 2 _75 _31 (6)(—3 4jux=[3 1 oj

5. Pemmuth cucremy ypaBHeHUH. YKa3aTh 00IIee U OHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ TOMOIIIBIO 0OpaTHOM MaTpuIlsl U 1o hopmyinam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X +2X, +X, =5
(a) 43X, +7X, —2X, —4x, =4 (6) 3%, —5X, +3%, =—7
2X, +5X, + %X, +3%X, =3 2X +TX, — %, =13
1. Pacrnncatb Pa310KEHUEC BEKTOPA i I10 BEKTOpaM _[j, a,F
x=1{5-12,1}, p={1-3,0}, g={1-11}, r={0,-12}

2. KonnuHeapHsbI JI1 BEKTOPbI B u E]?
a=1{2,0,1}, b={-231, p=2a+2b, q=3a-2b
3. BBIYHCIIMTD UIONIA/Ib NapaUIeIorpaMMa, IOCTPOSHHOTO Ha BEKTOPAX @ M b a — yrom Mexy

BeKkTOpamMu P u (

i-2+3.6-5-%.  [f-2.[d-2.  a=~

1. HucnoBas nocueqoBaTeabHOCTh. [Ipenen uncioBoi nociaeoBaTeIbHOCTH. bECKOHEYHO Masbie U
0ECKOHEYHO OOJIBIINE MTOCIEN0BATEILHOCTH. YKcio € .

2. 3 tgxz
Haiitu nmpousBogHyto ¢GyHKINMH Y = 1 E
+

JlaHbl BEKTOPHI a = (2; 3) , b= (1; —3) ,C = (—l; 3) . IIpu KakoM 3HAUEHUH « BEKTOPHI

Pp=a+ab, §=4a+2C xommmeapHsi.

1. Haittu paccrostaue ot Touku M 10 miockocTu (MlM 2M3):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M;(-2;13)
X+y+z2-2=0

2. BeimncaTh KaHOHUYECKOE YpaBHCHHC Hp}IMOﬁl
X—-y—-32+6=0

3. Haiiti TOUKy mepecedeHust MpsIMOi U TUTOCKOCTH: X=2 = yI3 -z 21 uX+y+2z-9=0.
4. Haiitu Touky P, cummerpuuHyto Touke P orHocuTensHo mpsmoit |: P (O; -1 3) u
x-1_y_z
1 -1 1

5. Hanucarhs ypaBHEHHME IUIOCKOCTH « HpPOXOJsmied uepe3 Touky M, M neprneHIuKysIspHO
npsivoit (MM, ): M(3;2;0), M, (415), M,(2;-1,4).

6. Hailitu xocuHyC yriia MeKAy INIOCKOCTSMH o, U o, !
o, 3x—y+3=0, a,:x-2y+5z-10=0
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1. HaiiT mpon3BoaHyIO VY, :

a) y=arctg®In Jx 0) YZ(&)

X+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>e| X arctgx

1
_y2
3. TIpoBecTH MOJHOE HCCNEI0BaHNE U MOCTPOuTH rpaduk f (X)=x* + =z

1. BbMUCIUTD NPEACIIHL:

n+l _ gn-1 1 -
LoimE =5 2 gim 3 jim (1-3x)
n—wo 314 4 BN x=501 _ X X—>+0
2. BeraucauTh Ipou3BOIHEIE:
COS6X .
y=— 2. y=arctg® 1 sinln2x
3sin(12x+1) 1_2x2

2
1. IlocTpouTs rpaduk: Yy = x*4.
X

+2 IX+2
Jn+2-38n*+3

2. Haiitu npenensi:

(2—n)2—(1+n)z 2 lim

1)

rH°°(1+n)2—(2—n) e Yn+5+n
(2n?43)" .
3) lim| =—— 4) I|mn(\/n2+1—n)
n>o| 2n° +1 n—
0, x<-rx
3. HccrienoBaTh Ha HEMTPEPBIBHOCTD M BBITIOJIHUTE YepTex: Y =1SINX, —7 <X <0
m, x>0

q)yHKIII/II/I HECKOJBbKHX IMEPEMEHHDbIX

"

> "
Haiitu yacTHBIE TPOU3BOAHBIE BTOPOTO MOPsAKA, YOSIUTHCS, YTO ny = Zyx

2

2 2 2
1.z2=e""7 2.2=c08(x* —2xy), 3.z=Yy"-2x, 4. z=In(xy—-x?), 5.z=ﬂ,6.

z=ctg(2x+3y), 7. z=sin(x%y), 8. z=e"" 9. z=xcos’y, 10. z=y?sin’x.

Haiitu rpaguent dyuaxkunn z = f(X,y) BTouke M, (X,,Y,)
2 4 2 2
1.z :%, M,(46); 2. z =%, My(L-1); 3.z =%, M,(2,-2);
4. 7=x>-3y’x, M,(32).
HccnenoBath Ha 3KCTpeMyM (DYHKITHIO
1. z=x>=x+Yy°+2y, 2. 7=2X>+xy—X+Y?,



3. z=x*=2x+4y-y?, 4. 7=x>-3x+3y’ +4y,
5. z=x"+Yy’ +4xy.

2-0ii cemecTp

HNuTerpaJnbl
Berunciaursb HEOIIPEACICHHbIC HHTEI'PaJIbl
1 jL 2.[x-27"dx 3. [e*cosxdx 4. jL 5.[xcos3xdx
2(x ++/x —6x+18
dx x—1 X+1 dx sin® x
6. [ ———— 7. [——dx 8. [——dx 9. 10.
Ix2+6x+5 I\/x+1+2 jX2+3 J\/1—x2arcsinx cos” X
Bpraucaurnb onpeacjJeHHbIC HHTEIPAJIbl
1 ”j63sin2 xcosxdx 2 }L 3 }(x—l)exdx 4 ef dx 5, ?—
0 04143x o ' 7+Inx 11++/3x-2
2 2 -4 2
P g7 jx;zxd 9. j dx  10. [/4—x?dx
“2arctgx 1(3x+5) +1 1/1+ X 0

Heco6cTBeHHbIE HHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISCTCS CXOISITIMCS

T\/;dx, Tx‘3dx, T\/Fdx :

dx
2 BLI‘H/ICJ'II/ITB I/IHTeraJ'I YCTaHOBI/ITB €ro CXoauMocCTh UJjin paCXO,Z[I/IMOCTI: _[ 1
Sl X?

3. BBIUHCIUTH HHTETPAJ, yCTAHOBUTH €T0 CXOAMMOCTD MIIH PACXOAMMOCTD Iln xdx

1
a dx
4. BBIYUCIUTH HECOOCTBEHHBIN HMHTErpal [—— \/_ , YCTAHOBHUTD €T0 CXOAUMOCTD HIIH

paCXOI[I/IMOCTB.
dx
5 BBIqHCHHTB HCCO6CTBCHHBII/I I/IHTel"paII yCTaHOBI/ITL €ro CXoaAnuMoCThb UJIN
-1
pacxoIuMOCTb.
dx
1 BLI‘-II/ICJ'II/ITB HCCOGCTBCHHBII/I I/IHTeraJ'I 5 yCTaHOBI/ITL €ro CXOAUMOCTh NN
0
paCXO,Z[I/IMOCTL.

Bb1uncJauTh ABOMHbIE HHTETPAJIbI

L [[(x+5y)dxdy, D={(x,y)0<x<1 0<y<1}.
®)

2. (ij)(lo—xz — y*)dxdy, D={(x,y)|1<x<2, 0<y<Z2}.

3. [[(x+y)dxdy, D —MHOXeCTBO TOYEK IIIOCKOCTH, OTPaHUUYEHHOE JIMHUSAMHU Y = X,
4. (jt})4xydxdy, D — MHOeCTBO TOYEK MIIOCKOCTH, OTPAaHUUYEHHOE JIMHUAMU

x=(i) y=X, y=3X

5. [[(x* +y)dxdy, D —MHOMKeECTBO TOUEK IITOCKOCTH, OTPAHMYEHHOE JTHHHUSAMH
(D)

y=x".
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y=x/2, y=2x, y=2/x (x>0).
Brerancnourts ,I[BOP'IHBIG HUHTCErpalkbl, nepefmﬂ K IIOJIAPHBIM KOOpAWHATAM

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

2. [[3yx*+y?=2)dxdy, 20e D={(x,y):x*+y><4}.
(D)
W3MEeHUTH MOPAIOK HHTEMPUPOBAHUS B IBOMHOM UHTErpAIe
1x? 2 6-x 1 2-y
1. [[(x* +y?)dxdy, 2. [dx [ f(x,y)dy, 3. [dy [ f(x,y)dx.
00 0 2x 0y
BpruncinTh KpUBOJIMHENHBIE HHTETPAJIBI
1] X\/de +(x+y)dy, rne L - myramapaGombl Yy =X® c HalpaBIeHHEM OT TOUKH
L
B(2;4) x Touke A(0;0).
2. [2xydx — x°dy BIONB OTpe3Ka mpsIMOL, BBIXOsIIero u3 Hadana koopauuar O(0;0) u
L
3akaHuMBaroerocs B touke A(21) .
3. [2xydx—x’dy  Bmoms myru mapabonsr Y = X ¢ HawansHO O(0;0) u koneunoit A(2;4)
L

TOYKaMH.

4.[2xydx +x*dy  Bmomb nomanoit OBA, rne O(0;0), B(2,0) u A(21).
L

5. BelamcauTh paboTy F CHIIOBOTO TOMISK BIOJB IyTH, 3a1aBaeMoro aunneii | = AB, ecin
xoopauHathl cunbl F (X2,2+Y), ypasHenue kpusoii |1 y=x>—-2, A(L-1), B(3,7).

6. Haiiti 00bem Tena, mosiyueHHOro BpaiieHrueMm Bokpyr ocu OY ¢urypsl, orpaHiueHHOM

maEuaMu Y =X°, y=1 x=0.

7. Haiitit 00beM Tena, MOoIy4eHHOTO BpalieHueM BOKpyr ocu OX (urypsl, orpaHuueHHON

mmHIAME Y = X7, Y2 =X.

8. Haiftu momans GUTyphl, OrpaHHYEHHOMN MMHUAME Y = X°, Y =—X+2

Panbi

HccenenoBats Ha CXOAUMOCTb PsIJIbI

12sm n' ) Zl sinn 3-% n-3 4 §n+5’ 5 im(gj |

1 n’ t n?+1 ] in?+10° 1 5" o
2”+l »(2n+1 » 4n? -3 » In®3n » 10
0. 7. , 8. , 9. ,
% n" nz-1(5n+4] nz=14n2+3 nz=1 n g(n+1)|n (n+1)
BBISICHUTB, CXOUTCS JTH aOCOJIOTHO, YCIIOBHO HITH PACXOAUTCS PSJT
® _ n-1 © _1\n w (_1\" o (_ n+1 - n
13 (-1) 2.3 (1)3,3. (1)(n”+2)’4. (-1) | 52(1) _
n=1( 3 n n=1 (6n + 2) n=1 6 n=L 5n n—l,l‘?,n2 +1
5 (n+1)

s

3. Haiitu HUHTCPBAJI CXOAUMOCTH pdaaa U UCCIICAOBATH €TI0 MMOBCACHHUC HA KOHIIAX MHTCPBAJla

n

X

CXOJIMMOCTH Z— —
n=1n+1\ 2
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. 1
4. Pa3noxuts B psg Teitnopa o crenensm X pynknuto (X)) = Zoxi6 UCTIOJIB3YS
X° —5x +

rOTOBOE Pa3JIOKECHUE.
5. Paznoxwurts B psax Teitnopa no crenensm (X — 7z /2) dynkouro  f (X) =cosx,

HCIIOJIB3YSA T'OTOBOC Pa3JIOKECHUC.

TecToBOE 3a1aHHE 110 00BIKHOBEHHBIM AU(depeHINATBLHBIM YPABHEHUSAM

3ATIAHHUE 1.
VY CcTaHOBUTE COOTBETCTBUE MEKAY HOMEPOM YPAaBHEHUS U €0 THIIOM
1) xy'+2y=x"sin2x 2) (L+y?sin2x)dx—2ycos® xdy =0

3) y’—4—Xy=2x\/§ 4) yN3+2x7y =x{/3+2y° .

- YpaBHEHHE C Pa3/ICIIOIIUMUCS ICPEMCHHBIMH,
- nuHeiHoe nuddepeHnaIbHOe ypaBHEHHE,

- ypaBHEHHE B MOJHBIX AU epeHnmanax,

- ypaBuenue bepryu,

- ypaBHEHHE, IPUBOJSIICECS K OMHOPOIHOMY.

3AJTAHME 2.

Jlano ypasuenue mnepsoro mopsaka (5xy”+Xx°)dx—(y?—5x’y)dy=0 B ¢opme, comepxameit
nuddepenimanst. [IpuBenure ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO IPOU3BO/IHOM.

OTtBet

3AJTAHME 3.

Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma dymxmms y=2X> sBaseTcs ero

pemieHreM mpu K, paBHOM:

| OtBer |
3AJJAHMUE 4.

. dx
OG6muit uaTerpan audepeHuansHOro ypapHenus  y2dy = —; HMMEeT BU]
X

| OTBer ‘
3AJAHUE 5.
VKaXWuTe  MHTErpajbHYI0  KPUBYIO  pemieHus 3agaud  Komwu  juis  OOBIKHOBEHHOI'O
nuddepennuansHoro ypasaenus Xy =y-1  y(@)=2.
y A

O N ™ >

BAPMAHTBHI OTBETOB: 1)A 2)B 3)C 4)D.
3AJIAHMUE 6.

Jlano nuddepeHnnaTbHOe YpaBHEHHE BTOpOro mopsaka Y” =X+ X. Torza ofliee pelieHue

YpaBHEHHUS UMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x}*+C.x+C 2) y=—x*+=x*+C x+C
)Y 12 3 1 2 )y 12 5 1 2
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3) YZiX4+%X3+C1X+Cz 4) y=6x"*+2x°+Cx.

3AJJAHUE 7.
Pemenue 3amaun Ko y" =2X+1, y(0)=y'(0)=0 UMEET BUJI

BAPUAHTBI OTBETOB:

X3 ) X3 X2 X3 ) X3
1)y—3+x 2)y_3+2 3)y_6+x 4)y_2 X.
3AJIAHME 8.

Jlano nauddepennuansHoe ypaBHeHue Broporo mopsaka 2Xy"—Yy =0, Ttoraa ero o0uiee pelieHue
UMeEET BUJL

| Otger | |
3AJIAHME 9.
Hano audepeHuman-Hoe ypaBHenre Broporo mopsiaka — Y'ctg4x+4y' =0, Torma ero oOumiee
pEIICHUE UMEET BUJ
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C,sin4x+C, 4) y=-C,;sin4x+C,.
3AJIAHUE 10.
KopHn XapakTepucTHYECKOro ypaBHEHHUS pPAaBHBI kl = k2 =-1, k3’ 4= 12, Toraa

(dyHIaMeHTaJIbHAS CHCTEMa PEIICHUH JTMHEHHOTO OJTHOPOAHOTO MU (HEepeHINATLHOTO YPaBHEHUS C
MOCTOSIHHBIMU KO3 (uineHTamMu Oy/1eT UMETh BH/]I
BAPUAHTEI OTBETOB:

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

8y =e, y,=xe”, y;=e¥, y,=eX
3AJIAHME 11.
Kopuu xapakrepucruiueckoro ypasnenus pasusl K, =K, =5, K,, =5%I. Torma obuee pemenue
JUHEHHOr0 OJHOPOJHOTO UG (EepeHIMATFHOTO yYPaBHEHUSI C IMOCTOSHHBIMU KO3 UIEHTaMU
OyseT UMEeTh BUJL:

| OTtBer ‘ ‘

3AJJAHHUE 12.
W3BecTHa ¢yHIaMeHTalbHAs CUCTEMa PELICHUH OJHOPOAHOTO JMHEHHOro IuddepeHnaIbHOro

YpaBHCHMA: Y, = 1 Yo =X, Y;= X°. Torga yacTHOE penieHue ypaBHEHHs, yIOBJIETBOPSIONIEE
HavansHeM yeaoBusam  Y(0) =2,  y'(0) =-1,

y"(O) =—2, paBHO:

BAPUAHTHI OTBETOB:

1) y=2+x-x> 2) y=2—-x-2x* 3)y=2-x—-x* 4) y=2-x-05x°

3AJIAHME 13.

OyHKIUA y=C,e"+C,xe* sBusercs OOIIMM  pelIeHueM JUHEWHOTO OJHOPOJIHOTO
muddepeHInanTbHOTO  ypaBHEHUS C TMOCTOSHHBIMH KO3 (UIIMEHTaAMH, TOTJa  €ro
XapaKTePUCTHUECKOE YPAaBHEHNUE NMEET BH]T

BAPUAHTBI OTBETOB:

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

3AJIAHHUE 14.

O6iuee pemenne aupdepennuansaoro ypasaenus Y'+4y'+3y =0 umeer Bux
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| Otser ‘
3AJIAHUE 15.
YacTHOMY  pELICHHIO  JIMHEWHOr0  HEOAHOPOAHOro  Au(GPEpPeHIHMAIBHOTO  ypaBHEHUS
y"—3y'+2y =2x-1 mo Buy €ro npaBoi 4aCTH COOTBETCTBYET (YHKIIUS
BAPUAHTbBI OTBETOB:
1)y, =A’+Bx 2)y,=Ax+B 3)y,=Ax 4)vy,=Ax*+Bx+C..
3AJIAHUE 16.
JlaHo nuHeiHOe HeogHOpoaHOe D depeHIaTbHOe YPABHEHHE C TOCTOSHHBIMU K03 QHIHCHTaMH

2y"+y'+2y =xe"sin 2x. 3anpcaTh BUJA  YAaCTHOTO  PEHICHUS C  HEONpEACICHHBIMH
kodpurmenTamu

| Otser ‘ ‘
3AJIAHUE 17.
JlaHo nuHeiHOe HeogHOpoaHOE D depeHIaTbHOS YPABHEHHE C TOCTOSHHBIMU K03 QHIUCHTaMH
y"+4y=2ctg2x. B kakoM BujE CIENAyeT MCKATh YaCTHOE PEIICHHE HEOIHOPOJHOTO ypaBHEHHS

METOJIOM BapUalliy IPOU3BOJILHBIX IIOCTOSHHBIX ?
| OtBer ‘ \
3AJJAHHE 18.
Pemenue kpaeBoii 3agaun y" = 2X+1, 0<x<3, y(0)=1 y(@B)=9/2
UMeEET B[

3 2 3 2

BAPUAHTBI OTBETOB: 1) y:é;+%;—3x+1 2) y:é;+%?—3x+1 3)
3 2 3 2

y:X—+X———0x+1 4) y:X—+—+Ex+1.
3 2 3 3 2 3

3AJIAHHE 19.

Jlano nuddeperuuansaoe ypapHerue Y = Yy° +2X n HauanbHoe ycinosue Y(0) =1. Torna nepsbie

TPH YICHA Pa3JI0KEHHS €T0 PELIEHUS B CTEIIEHHOU Pl UMEIOT BHJT
BAPUAHTBI OTBETOB:

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

! — 3 ’
Oouiee pemienne cucreMsl U depeHInalIbHBIX YpaBHEHHH {yl, v
Y, =2y, -,
HMEET BU]L
BAPUAHTBI OTBETOB:
y, =C,e”* +C,e”™, y, =C.e? +Ce™,
1 2
: Y2 = %Clezx _Cze_sx : Yo = _gcle—zx _Cze_ax
y, =C,e”* +C,e%, y, =C,e?* +C,e*,
3 4
) y, = %Cle2X +Ce ) y, = —%Cle2X +Ce .

4-pl1ii cemecTp

TecToBOE 3a7aHHe 110 TEOPUM BEPOSITHOCTEH U MaTeMATHYECKOH CTATUCTHKE
3AJAHHE 1
KonnyectBo cnocoOoB pacnpeneneHuss TpexX IMPU30BBIX MECT B OJMMIHAAEC IO TEOpUU
BepoATHOCTEN cpenn 10 yuacTHMKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.
3ATAHHME 2
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W3 ypHBI, B KOTOpOil HaxoasaTca 6 OenbIX U 4 4YepHBIX IIapa, U3BJIEKAIOT Haynady 2 mapa. Toraa
BEpPOSITHOCTH TOT'O, YTO 00a 1mapa OyayT OeIbIMH, paBHA

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

3AJIAHHUE 3

B xpyr pammyca R  OpomeHa Ttouka. Torma BEpoOSTHOCTH TOrO, 4TO OHa IIOMAJIET B
3alITPUXOBaHHYIO 00J1aCTh, paBHA

Y
|(\0 // X

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3ATAHUE 4
Hecoemectrbie coobitust A, B,C He 06pasyror mosHyo rpyrimy cOOBITHIA, €ClIH MX BEPOSTHOCTH
paBHBL:
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).
3AJAHHUE 5
Bbpocator 2 monetsl. CoOwiTus: A - repd Ha mepBoii MoHere, B- mnudpa Ha BTOpOIl MOHETE
SIBJIIFOTCSL:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCUMBIMHU.
3ATAHHUE 6
Crynent 3Haet 20 BonpocoB nporpammsl u3 30. Toraa BeposITHOCTh MPaBUIBHOTO OTBETA Ha 3
BOIIPOCA paBHA
BAPUAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.
3AJAHUE 7
B nepBoii ypHe 6 GenbIX U 8 YepHBIX MIapoB, BO BTOpoil 7 Oenbix U 3 uepHbIX mapa. 13 naynauy
B3SITOH YpHBI BBIHYT 0J1MH 1ap. Torna BeposSTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs OesbIM, paBHa
| OtBer | |
3AJAHUE 8
CoObiTHE A MOXET HACTYNUTh JIMLIb MPH YCIOBUU TOSBICHHUS OJHOTO M3 2-X HECOBMECTHBIX
coobiTuii B, u B,, oOpasyromux nonHyro rpynmy. M3sectHsl BepositHOocTe P(B)=2/3 u

ycioBHbIE BeposTHOCTH By (A)=1/3, R, (A)=2/5. Torma BepoSATHOCTH COOBITHS A paBHa

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

JluckpeTHas citydaiiHas BeTUYMHA 33/laHa 3aKOHOM paclpeieNIieHUs] BEpOsSTHOCTEN
X 1 3 5

P 01 03 06
Torna eé pynxuus pacnpenenenus sepostocteit F(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu x<1 01 npu x<1
l<x< 4 1<x<
1) F(x)= 0,3 npu 1<x<3 2) F(x) = 0, npu 1<x<3
0,6 npu 3<x<5 1 npu 3<x<5
1 npu  X>5 0 npu X>5
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npu X<1 0 npu X<1

01 1<x<3 01 1<x<3
3) FO={,, oF HFE=13 S

04 mnpu 3<x<5 03 mnpu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJTAHUE 10

HemnpeprpiBHas ciydaifHas BeIMYHHA 3a7aHa MHTETPATbHON (PyHKITUEH
0 npu X<0,

pacnpenenenus Bepositioctein. F(X)=<Xx°/9 npu 0<x<3,

1 npu X>3.
Torna motHocts BepostHocTelt T (X) mmeer Bua
| OtBer |
3AJTAHME 11
I'paduk rrotHOCTH BepostHOcTel f (X) mokaszan Ha pucynke. Toraa 3HaueHue a
f(x)
a
o‘ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)J/2  4)2
3AJTAHME 12

JluckpeTHas ciiyvaifHas BeTUYMHA 33a/laHa 3aKOHOM paclpeieNieHus] BEpOsSTHOCTEN
X 0 1 3
P 0,2 03 05
Torga e€ MmaTeMaTHYECKOE OXKUJAHUE U AUCTIEPCUS PABHBI
| OTBer |
3AJIAHHME 13
BepositHocTh osiBieHust coObiTst A B 30 HE3aBUCHMMBIX HCIBITAHUAX, MPOBOJUMBIX MO CXEMe
bepuymnu, pasua 0,6. Torga nucnepcus yucia MOSBICHUH 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 372 4)12.
3AJIAHHUE 14
HenpepriBHasi ciydaifHas BeIWuMHA pacnpesesieHa paBHOMEpHO Ha uHTepBaie (6, 10). Toraa eé
MaTeMaTUYeCKOe 0XKHMIaHHUE U IMCIIEPCUsI COOTBETCTBEHHO PAaBHbI
| OtBer | |
3AJJAHHUE 15
HenpepbiBHast ciywaiiHass BenmuunHa X TOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpelesieHus: C
MaremaTndeckuM oxuganneM M (X)=a=20. BepostHocTh €€ momaganus B untepBan (20, 25)

paBHa 0,4. Torna BeposiTHOCTB €€ nmonananus B uHTepsan (15, 20) paBHa
| Otger | |
3ATIAHHME 16

Crartuctuueckoe pacnpeeseHne BRIOOPKH UMEET BU/T
X 2 4 5 8

i

2 5 7 6
ni
Torna oTHOCUTENBHAS YACTOTA BapUaHThl X, =4 paBHA

| OtBer |
3AJIAHHUE 17
ITo BeIOOpKE 00bemMa N =100 mocTpoeHa rucTorpaMMa 4acToT.
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S

on o ®S T

Y

4 8 12 16

Torna 3HaYeHHEe a paBHO:
| OtBer |
3AIAHHUE 18
M3BeCTHO CTaTHCTUYECKOE pacIpeielieHne BHIOOPKU
X; 6 7 10 12 13

n 5 6 8 7 4

Torna eé BeIOOpOUHas cpenHas X, paBHa

| OtBer | |
3AIAHHME 19
Jlana BeIOOpKa oObema n. Ecim Kaxnaplid 37€MEHT BBIOOPKM YMEHBIIUTH B TPU pasa, TO

BbIOOpOUYHAs cpennas X, .

BAPUAHTbBI OTBETOB: 1) ne uzmenurcs 2) ymeHbIIUTCSA B 3 paza
3) yBenuuntes B 3 paza  4) ymeHbIIUTCA B 9 pas.
3AJIAHHUE 20
Mopa M u menuana M, BapHallMOHHOTO PAAA
X; 12 13 15 16 18 20

n 4 9 18 14 11 5

1
PaBHBI
| OtBer |
3AJJAHME 21
Br16opoyHas cpeaHss 1J1s JAHHOTO CTaTUCTUYECKOTO PaclpeaeeH s BBIOOPKU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torna BeIOOpOYHAs qUCHEPCUs Dg paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJJAHHUE 22
Haiitn noBepuTenbHBI WHTEpBan s OLEHKHM ¢ HagexHoctelo » =0,95 HeuwsBecTHOTO

MaTeMaTHYeCKOr0 OXHIAHUS HOPMAIbHO pACOpeleieHHOro Tmpu3Haka X — TeHepalbHOI
COBOKYNMHOCTH X;, ecnu Hu3BecTHbI 00beM BeiOOpku N =30, BBIOOpOuHas cpemusas X, = 2500,
cpenHee KBaJpaTW4ecKoe OTKIOHEHHWE TeHepaibHoW coBokynHoctn o =100, kBaHTHIB
HOpMAaJIbHOTO pactpenenenus t =2,58.

| OtBer | |

3AJIAHME 23

[Ipu MOCTpOEHUH ypaBHEHHsS MHHEHHOM perpeccun Y Ha X @ Y =ax+Db momydens cnemyromme
pesynbrate: I, =05, 0, =2, o, =11. Torna BeiGopounslii ko3 uEeHT perpeccun GyneT paBeH
BAPHMAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.

3AJIAHME 24
BeibopouHoe ypaBHeHue nmHe#HHOW perpeccun Y Ha X umeer Bua: Y =2X-3. Torma

BBIOOPOYHBIN KO3(D(DUITMEHT KOPPENAIUH MOKET OBITh paBEH
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BAPUAHTBI OTBETOB: 1) 0,6 2) -06 3) -2 4) -3.
3AJIAHHUE 25
Ecnu ocHoBHas runotesa umeet Bug H,: a=16, To koHKypupyomiel OyneT rumnoresa:

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

OneHka «OTJINYHO» BBICTABISAETCS CTyAEHTY 3a 95 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKA «XOPOILOY» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJOBJIETBOPUTEIHLHO» - 32 HE MeHee 50-60% mpaBUIBLHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommuiekt Bonpocos (YO)
(nast ouenku kommnerennuii OK-1, OITK-1)

JUHEMNHAS 1 BEKTOPHASI AJITEBPA

Matpu1ibl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOK€EHUE NPAMOYTOJIbHBIX MaTPHULL.

MarpuuHnasi popma 3aIucy CUCTEMbI TMHEWHBIX alTreOpandecKuX ypaBHEHHIA.

Onpenenureny U UX CBONCTBA.

[Tonsitue onpenenurens. MUHOPHI U anredpanyecKkue T0NOJTHEHUS.

CucTeMbl TMHEHHBIX anreOpandyecKux ypaBHEHUH, OCHOBHbIE IOHATHUS U ONIpPE/IEIeHUsI.

[TpaBuno Kpamepa pemieHnst cucteM JIMHENHBIX YPAaBHEHUN.

OOparHas MaTpHIa U €€ BEIYUCICHHE. Y CJIOBUE CYIIECTBOBAHUS OOpPaTHONW MaTpHIIbI.

10 Pemenue cucrem IMHENHBIX alreOpanvyeckux ypaBHEHUN METOA0M 0OpaTHON MaTpHUIIBI.

11. Meton "aycca pemieHus cucteM JTMHEHHBIX ypaBHEHUH.

12. Perenne nmpou3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTotoM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemm.

14. OgHoposaHble cucTeMbl JUHEWHBIX ypaBHeHMH. Kputepuil cyiiecTBoBaHMS HETPUBHAIBHBIX
peLeHui.

15. [lonaTue BeKTOpa U JIMHEHHbIE ONepaluy HaJl BEKTOPaMHU, CBOMCTBA ONEpalyi.

16. JTuneiiHas KOMOWHAIUS BEKTOPOB.

17. JIuneiinast HE3aBUCUMOCTb U JIMHEHHasl 3aBUCUMOCTh T€OMETPHUECKUX BEKTOpOB. Kpurepmuii
JIMHENHOMN 3aBHCHUMOCTH.

18. Ilonsarue 6a3zuca. KoopanHaTsl BEKTOpAa.

19. OpronopmupoBaHHBI 0asnc. Pa3nokeHne BeKTopa 1Mo BeKTopam Oasuca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxansipHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3mce.

22.YcnoBusi OpTOrOHAJILHOCTH, KOJJTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeilHble MPOCTPAHCTBA.

24. Matpuna nepexojia oT 0asuca k 6asucy.

25. CoOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAYEHUS MATPHUIIHI.

CoNoA~AWNE

MATEMATHUYECKHWH AHAJIN3

1. TloHsATHE nepeMeHHOI BeIMYMHBI U 00JIACTH €€ N3MEHEHHUS.
2. moHsATHE (PYHKIIMOHAIBLHOW 3aBUCUMOCTH, KJIacCu(UKaIus QyHKIUI.
3. OmnpeneneHue u TUITBI YUCIOBOU MOCIETOBATEILHOCTH.
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ITpenen YK CIIOBOU II0CJIE0BATENBHOCTH. Apudmernueckue orepanuu Haj
II0CJIE0BATEIBHOCTMH.

VYcnoBusg CyLIECTBOBaHMSI KOHEYHOI'O IIPEJesia YHCIOBOM IOCIEN0BATENbHOCTH (TEOPEMBI
Komu u Betiepmrpacca).

Bropoii 3aMeuaTenbHbIi Ipeet.

[lpenen ¢ynkuun. Omnpenenenus. ['eoMeTpuyeckas WHTepHpeTalyst IOHIATUS Ipenena
¢ynkunu. CBOKCTBA MPEENIOB.

beckoneuno Maibie, 6eCKOHEUHO OObIIHe PYHKITUH.

IlepBbIil 3aMeyaTENbHBIN IIPEIE.

beckoHeyHO Masble BEIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Malble U UX MCIIOJIb30BaHUE IPU
BBIYUCIICHUH TIpeesioB. Talauia 3KBUBAIEHTHBIX OECKOHEYHO MAJIbIX.

HenpepblBHOCT (yHKIIMM B TOYKE UM Ha MpoMexyTke. OJHOCTOPOHHHE IPEEbl.
Knaccugukanus Touek pa3pbiBa rpapuka.

CgoiicTBa (yHKIMH, HEMIPEPBIBHBIX HA OTpe3Ke (TeopeMbl Beiiepiutpacca, bonbuano — Komm).
[TpousBoHas. ['eomerpudeckuii M GU3MYECKU CMBICT TPOU3BOgHON. KacarenpHas 1 HOpMab
K TIJIOCKOM KPHUBOU.

Tabnuiia MpOU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIUH.

CBsI3b MEXY CyLIECTBOBAaHHEM ITPOU3BOAHON (QYHKIIUHN B TOUKE M HENIPEPHIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOYKE.

[Tpou3BosnHas CyMMBbl, Ipou3BeleHHs, dYacTHoro. IIpom3BonHas CiOXHOM H  0OpaTHOMN
(GyHKIMIA.

[Tpou3BoiHas MapaMeTpUUYECKH 3alaHHON (PYHKLUH.

[TponsBonHas GyHKIINH, 3aJaHHON HESBHO.

JuddepenumpoBanue ca0xKHON MOKa3aTEIbHON (YHKINU.

Huddpepenunpyemocts. Juddepenuman. 'eomerpuueckuii cMpicn auddepennunana.
[TpousBoHbIe U TG HEpeHIINATBI BBICIIUX TOPSIKOB.

OcHoBHbIE TeopeMbl auddepeHnnaibHoro ucuncienus (reopema depma, teopema Pons,
TeopeMa Jlarpanxa, Teopema Komm).

IIpaBuno Jlonurans.

Muorounen Teitnopa u ero cpoiictBa. Popmyna Teitnopa. OcTarouHblii uyjieH (OpMYIIbI
Teitnopa B popme Jlarpanxa u Ileano.

AcumnToTsl rpaduka GyHKIHU.

OxcrpemyM. HeobxoaumMoe ycioBue skcTpeMyma.

JlocTaTouHbIe YCIOBUS YKCTPEMYMa.

JocraTouHoe ycioBue Bo3pactanus (yObIBaHUs) QYHKIUH.

Haubosnbiiee u HanMeHblee 3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.

BrIykiiocTb, BOTHYTOCTb, TOUKa Niepernoda. JloctaTouHoe ycaoBHe BOTHYTOCTH (BBIITYKIOCTH).
Heo6xoaumoe ycnoBue Touku neperuda. JlocraToyHoe ycioBue neperuoa.

OO61as cxema MOCTPOCHUS U UCCIIEOBaHUS rpaduKa QyHKIIUH.

®YHKIHMHU HECKOJIBKUX IIEPEMEHHBIX

Omnpenenenre U TeOMETPUIECKUI CMBICH (QYHKIUU JABYX TEPEMEHHBIX.

JIuHUYM ypoBHS QYHKIIUU IBYX EPEMEHHBIX.

YacTHble TpoU3BOIHbIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUN CMBICIT
DyHKIIUN HECKOJIBKUX MTEPEMEHHBIX, TOHATHE MOTHOr0 Auddepennnana.
JuddepennnpoBanue CI0KHBIX QYHKINI HECKOJIBKUX TEPEMEHHbIX.

[Tpon3BoHBIEC BBICIIMX MOPAIKOB (PYHKIIUN HECKOJIBKUX MEepeMeHHbIX. CMeIaHHbIe
npousBoaHbie. Teopema IlIBapiia.

[TpouzBoaHast GyHKIMU HECKOJIBKHUX IIEPEMEHHBIX 110 HAIIPABICHHIO.

IIpon3BosHas MO HANPABICHUIO U I'PAJUEHT CKAJSIPHOTO MOJIS.

DKeTpeMyM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
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Heo6xoanMoe u 10cTaTOYHOE YCIOBHS SKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.
HUHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpaznas, HeornpeaeieHHbIH nHTerpal. Tabauia OCHOBHBIX HHTEIPAJIOB.
3aMeHa IEpEeMEHHON M MHTETPUPOBAHKE 110 YaCTsIM B HEOIIPEIETICHHOM UHTErpalle.
WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 0T 3HaK quddepeHmana.
WHuTerpupoBanue paloHaIbHBIX JPOOEH.
WHTterpupoBanue 10 4acTsM U 3aMEHA [IEPEMEHHOM B OIPEIEICHHOM UHTETpaJIE.
WHuTerpupoBanue TPUroHOMETPUYECKUX (YHKLNN, OCHOBHBIE IIPUEMBI.
WuTerpupoBanue UpparioHAIBHBIX (PYHKITHIA.
YHuBepcanpHas TPUTOHOMETPUYECKast IOJACTAHOBKA.
OnpenenenHblil nHTErpai u ero cBoiictea. ®opmyna HeroTona — Jleiibnuma.
[Ipunoxenus onpeneneHHOro HHTErpaia K pelieHn0 TeOMETPUUECKUX U (PU3NUECKUX 3aj1au.
Beruncnenue mioniasen ¢ NoMOIIbIO OIPEIEIEHHOT0 HHTErpasa.
Beruuciienue miomaay v JJIMHbL KPUBOH, 3aJaHHON ypaBHEHUSIMU B TapaMeTprUuecKoi popme.
Brruucnenue mionjaay KpUBOJIMHENHOTO CEKTOPA B MOJISAPHBIX KOOPINHATAX.
Bberuncnenue 1uiomaneil B NPSMOYIOJBHBIX M IOJISIPHBIX KOOpIMHATax € IOMOIIBIO OIpe-
JICJICHHOTO MHTETpaa.
Brruncnenue UIMHBL AYTH ¢ IOMOLIBIO ONPEAEIEHHOTO HHTETpaa.
Beluncnenue 1iumHbI 1yru KpUBOH, 3aJaHHON ITapaMeTPUYECKHU.
Beruuciienne oobema Tesa BpalleHus ¢ OMOIIbIO ONPEAEICHHOTO HHTErpaa.
Beruucnenue mionjaayu NoBEpXHOCTH TeJIa BPALICHUS.
Heco6cTBeHHbIE MHTErpasibl EPBOTO U BTOPOro THUMa. IIOHATHS CXOAUMOCTH U PacCXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
Heco6cTBeHHBIE MHTErpaANIbl OT Pa3pbIBHBIX (DYHKIIHIA.
KpaTHble, kpuBoJIMHeliHbIe, IOBEPXHOCTHbIE HHTETPAJIbI,
JIBOMIHOM MHTETpa, ONIPENEIEHUE U CBOMCTBA.
IIpaBuna BbIYHUCIIEHNS TBOWHOIO HHTErPAJIa.
HexoTtopsle npuiiokeHus ABOHHOI0 MHTErpaa (K BHIYMCIECHHUIO TUIOMaAel, 00beMOoB,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPLINU, KOOPIUHAT LIEHTPA TSKECTH.
TpolHOM UHTErpa, ONpEeACIICHUE U CBOKCTBA.
KpuBoIMHENHBIN MHTETpal IEPBOrO THUIIA .
KpuBosnnHENHBIN HHTErpal BTOPOrO THIIA.
HeobxonnMoe u 1octaTouyHoe yCIOBUS HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpajia OT IMyTH
MHTETPUPOBaHUS.
®opmyna ['puna.
IToBEpXHOCTHBIN HHTErpaI NEPBOrO THUIIA.

10. DneMeHTBI TeOpHUH OIS, TOBEPXHOCTHBIA HHTETPAJI BTOPOTO THIIA.

-

©CoOoNoA~WN

PSIJTBI

. UHCIIOBBIE MOJIOKUTEIbHBIC pAABIL. IlonsTue CYMMBbI OCCKOHEYHOr 0 pdanaa. CXO,[[SIIJ_[I/ICCSI u

pacxoasiuecs psbl.

Heo0xoanMplii mpU3HaK CXOAMMOCTH, TEOPEMbI CPAaBHEHHS.

[Tpusnaku lanam6epa u Komiu, HHTErpaabHbIi MpU3HAK.

3HaKonepeMeHHbIe Psi/ibl, AOCOIOTHAS U YCIOBHAS CXOUMOCTb.

Teopema JleltOHUIIA O CXOAMMOCTH 3HAKOYEPETYIOITUXCSI PSIOB.

DyHKIHUOHAIBHBIE PsA/Ibl, pPABHOMEPHAs CXOIUMOCTh, IPU3HAK Beliepiurpacca.
CrenenHsle pszbl, TeopeMa AOens, HHTepBal U pajinyc CXOAUMOCTHU CTENIEHHOI O psja.
Psan Teitnopa. YcnoBus paznoxumocts pyHkiun B psan Teinopa.

Paznoxenue B psg Teistopa HEKOTOPBIX HYHKIHH (TaOIHMYHBIE PA3TI0KEHUS).
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10. Ilpumenenue psaa Teiinopa K npuOIMKEHHBIM BHIUMCICHUSM.

OBbIKHOBEHHBIE TUO®EPEHIIUAJIBHBIE YPABHEHUSA

1. OcHOBHBIC TOHATHS TEOPUH OOBIKHOBEHHBIX IU(GQPEPCHINATBHBIX  YPAaBHEHHUH II€PBOTO
HOpsi/IKa: OIpeneleHne OObIKHOBEHHOro auddepeHnnanbHoro ypaBHEHUs, (OPMBI 3arucu
OOBIKHOBEHHOTO AU GEpeHINATBFHOTO YPAaBHEHHS IEPBOrO MOPSIKA, IOHSTUS OOIIEro H
YaCTHOT'O PEIIEHUH, OOIIEro U YaCTHOTO HHTETPasoB.

[TocranoBka 3agaun Komm ams quddepeHnuaabHoro ypaBHeHHs IEPBOTO MOPSIKA.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus s I depeHInaaIbHOr0 ypaBHEHUS
HIEpBOTO MOPSIKA.

4. T'eomeTpHuYECKHIl CMBICT OOIIETO HHTETpaja OOBIKHOBEHHOTO JI.y. IIEPBOTO MOPSAKA.

w N

5. Juddepenunanbuple ypaBHEHHs HEPBOTO IMOPSAIKA C Pa3leiICHHbBIMU M pa3AeisioIIUMUCS
IIEPEMEHHBIMM.

6. Jluneiinble pauddepeHLnanbHbIE YpaBHEHUS IIEpBOrO  MOPSIKA. Meton BapHualuu
IIPOU3BOJIBHOU IOCTOSTHHOM.

7. Juddepenunanbuple ypaBHeHUs N-T0 nopsaka. OCHOBHbIE NOHATHUS: (OPMBI 3aIIUCH, MOHATHUS

00LIEero ¥ YaCTHOI'O PELIeHUI.

8. IlocranoBka 3amaun Komwm u kpaeBod 3ajgaud A OOBIKHOBEHHOTO JudepeHInaibHOro

ypaBHEHHUs N-TO TOpsJIKA.

WuterpupoBanue auddepeHInaIbHblX ypaBHEHUN N-TO TOPSAKA METOJOM TMOHUKEHHS

MOpsI/IKa.

10. Jluneiinbie onHopoaHble AuddepeHnnanbHble ypaBHeHUS N-ro mopsjaka. OOimue cBoMCTBa
pPELICHUI: TOHATHS JIMHEWMHO 3aBHCUMBIX M JIMHEWHO HE3aBUCUMBIX PEIICHUH, ONPEICIUTEI
Bpouckoro, nonsitue GpyHaaMeHTaTbHONW CUCTEMBI PEIICHUIA,

11. Teopema o0 cCTpyKType OOIIEro pemeHuss OOBIKHOBEHHOI'O JIMHEWHOTO OJHOPOJHOTO
muddepeHIaTFHOT0 YpaBHEHHsI N-TO MOPsAKa.

12. Jluneitapie omHOpOAHBIE nUd(epeHMabHbIC ypaBHEHUS N-TO  TMOPSIKA C TOCTOSHHBIMHU
kodpuimeHTaMu.  XapaKTepUCTHUECKOe YpaBHEHHE, €ro CBs3b ¢ JauddepeHIInalIbHbBIM
YpaBHEHHUEM.

13. Buj 4acTHBIX pelieHui JHUHEWHOTO OJHOPOAHOro auddepeHInanbHOr0 ypaBHEHHUS N - TO
MopsiIka C  TOCTOSHHBIMU ~ KoddduIMeHTaMu B 3aBHCHMOCTH  OT BHJAa KOpPHEH
XapaKTEePUCTUUECKOTO YPaBHEHHUSI.

14. Jluneiinpie HeomHOPOHBIE nuddepeHIuanbHble ypaBHEHUsA. TeopeMa O CTPYKTYpe OOIIEro
penieHusl.

15. Pemennie JUMHEHHBIX HEOJHOPOAHBIX IU(M(EepeHINATBHBIX  YPaBHEHUH C TOCTOSHHBIMHU
koddpurmenTamu. MeTo moadopa 4aCTHOTO PEIIeHUs sl IPaBbIX YyacTel BUa

f(x)=P,(x)e”, f(x)=M cosSx+Nsin X,

f (x) = P(x)e”™ cos Bx +Q(x)e™ sin Sx.
16. Pemenne IWHEHHBIX HEOTHOPOAHBIX IU(B(EepeHIINANIBHBIX YpaBHEHUN METOJIOM BapHAaIlUH
MIPOU3BOJIbHBIX MOCTOSIHHBIX.
17. TloctaHOBKa U pellIeHUE 3a/1a4U Ha COOCTBEHHBIE 3HAUYCHUSI.
18. Cucremsl muddepeHnuanbHplXx  ypaBHeHUH. [loHsSTHE HOpPMaNBHONH CcUCTeMBbl. [loHSTHS
o0IIero M 4acTHOro peuieHui cucrembl. Teopema o mnpuBeneHUM IUQHepeHIINaTLHOTO
ypaBHEHUS N-TO NOpsAJIKa K HOPMAJIBHON cUCTEME. MeTOT MCKITFOUEHHSI HEU3BECTHBIX.

©

TEOPUS BEPOSITHOCTEM

1. Bwuasl ciydaiiHbIX COOBITHIA.
2. Kiaccuueckoe M CTaTUCTHYECKOE  ONPEIENCHHMS  BEPOSITHOCTU  IOSBICHHS  COOBITHSL
OcHoBHBIE (HOPMYITBI KOMOMHATOPUKH.
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[IpyHIMI CTATUCTUYECKONM  YCTOMYMBOCTUM  OTHOCHUTEIBHBIX 4acTOT. CBs3b U pasiauuue
MEXIY KIIACCUYECKUM U CTaTUCTUYECKUM ONPEIEICHUSIMU BEPOSTHOCTH.

['eomeTpuueckoe omnpeaeneHue BeposaTHocT. 3anaua broddona.
Anrebpa coObiTuil. [loHSATHS CyMMBI U TPOM3BENEHUS COOBITHI, MX  TreoMeTpuyecKas
uHTepnpeTanus. OCHOBHBIE 3aKOHBI AITeOPbI COOBITHIA.

Teopema croxxeHust BEpOATHOCTEN I HECOBMECTHBIX COObITHI. CleZICTBUS U3 HEe.

Teopema cioxkeHUs! BEpOSATHOCTEH JISI COBMECTHBIX COOBITHIA.

Teopema yMHOXKEHHSI BEPOATHOCTEH MAJisi 3aBUCUMBIX U HE3aBUCUMBIX  coObITHl. IloHsaTue
YCIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOSTHOCTHU MOSIBICHUS XOTS OBl OJTHOTO COOBITHSI.

@opMyiia MOJIHON BEPOATHOCTH.

®opmyna bepnyiu.
JlokanbHas u MHTErpaiabHas TeopemMsl Jlarmiaca.

OnpenenieHne W TUIBI CIy4alHbIX BeNWYMH. [loHSATHME 3akoHA pacmpeaesieHUsl ClydalHOU
Benu4uHbL. Py pacnpenenenus.
Wuterpanbuas GyHKIUS pacnpeenenus BepositHocTeld. OnpeneneHue, BEpOITHOCTHBINA CMBICI
Y CBOMCTBA.

[InotHOCTh BeposiTHOCTEN. OrnpeneneHre, BEpOSITHOCTHBIA CMBICI U CBOWCTBA.
CBs3b MEXIy HHTETpalbHOW (YHKIMEH pacrpenesieHus BEpOATHOCTEH M TUIOTHOCTBIO
BEPOSITHOCTEM.
Omnpenenenne, BEpPOATHOCTHBIM CMBICI M CBOWCTBa MaTEMaTHMYECKOrO  OXKHUJAHUS JJIs
JUCKPETHBIX U HETIPEPBIBHBIX CIIyYailHbIX BEJIUYMUH.
Ormpenenenue, BEpOSITHOCTHBIA CMBICI U CBOWCTBA JIUCIIEPCHUU.
buHoMMaNbHBIN 3aKOH paclpeaesieHHUs.
Cpennee u HAauBEpOSATHEHIIee 4YHuCa TMOSABIEHUH COObITHS TNpu OMHOMMAIBHOM
pacIpeneieHuH.
3axoH pacnpezenenus [lyaccona.
PaBHOMEPHBIN 3aKOH pacIpenesIeHNs BEPOSATHOCTEM.
ITOKA3aTEeNIbHBIA 3aKOH PACIIPEACICHUS BEPOSITHOCTEH.
HopManbHblil 3aKOH pacipeleneHnsl BEpOSITHOCTEN. BepodaTHOCTh nonanaHus HOPMAaJIbHO
pacnpenesieHHON CIIy4YalHOW BEJIMYMHBI HA TPOU3BOJIbHBIA KOHEYHBIN MHTEPBAJL.

.BepOHTHOCTL nomnaganrud HOPMAJIbHO pacnpeﬂeneHHoﬁ CJ'Iy‘IElfIHOfI BCJIMYMHBI Ha HWHTCPBAJ,

CUMMETPUYHBIM OTHOCUTENILHO cpeiHero 3HaueHus. [IpaBuio tpex curm. Teopema JlsimyHOBa.
[IpenenbHbIe TEOPEMBI TEOPUU BEPOSTHOCTEM.

MATEMATHYECKAS CTATUCTHUKA

IIpenMeT 1 OCHOBHBIE 33]Ja4l MaTEMATUUYECKON CTATUCTUKH.

[TonsiTre o BeIOOpouHOM MeTozie. ['eHepasibHas U BEIOOpOYHAs COBOKYITHOCTH.

OCHOBHBIE TOHATHS ~MaTeMaTH4YeCKOM CTAaTHUCTUKU  (BapHAallMOHHBIM  psiji, 4acToTa,
OTHOCHUTEIIbHAs YacTOTa, CTATUCTUUECKOE paclpeelieHue BEIOOPKH).

OMmnupudeckas GyHKIUS pacipeeseH st BHIOOPKH U ee CBOMCTBA.

[TonMroH 4acTOT U MOJIUTOH OTHOCUTENIBHBIX YacTOT.

I'mctorpamma 4acTOT M OTHOCUTEIBHBIX YacCTOT.

ToueuHble o1leHKH TapaMeTpoB pacrpeaeneHus. TpeboBaHus K OIICHKaM.

Bri6opounas cpensisi. CBOWCTBO yCTOMYMBOCTH BHIOOPOUHBIX CPEIHUX.

Bri6opouHas u ucripaBieHHas JUCHIEPCUN.

WHuTepBanbHble OLICHKU. [loOBEpUTENbHBIA MHTEPBAI U JTOBEpUTEIbHAsI BEPOSITHOCTh. [loHsATHE
TOYHOCTH OLICHKH.

.IlocTpoeHne NOBEPUTEILHOIO MHTEPBAJA Ul OLEHKU I'€HEPAIbHOM CpeaHEH NP U3BECTHOM

CPpEAHEM KBaAPaTUUICCKOM OTKIIOHCHHH.
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12.TloctpoeHre JOBEPHUTEIBHOIO HMHTEpBajia JUIsl OLCHKH TIeHEepaJbHOW CpeqHell mpu He-
U3BECTHOM CpEJHEM KBaJpaTHuecKoM oTkioHeHuu. Ciyudail manoi BbiOOpku. Pacnpenenenue
Crproz1eHTA.

13. YopoueHHsle MeTOAbl pacyeTra CTAaTUCTUYECKHUX XapPaKTEPUCTUK BBIOOPKU. Y CIIOBHBIE
BapuaHThbl. MeTo ] IpOU3BENCHUI.

14. Kputepuu cornacusi. Y poBeHb 3HAUUMOCTH.

15. Kpurepuii )(2 IInpcona.

16. KoppensiuoHnHas 1 perpecCHOHHast 3aBUCUMOCTH.

17. YpaBHeHUE BEHIOOPOYHON pErpeccu.

18. BriOopounblii K03()(HUITMEHT PErPECCHH.

19. Bei6opounsblii KO3 PUITUEHT KOPPETAIUN.

20. CBs13p MeXIy BBIOOPOYHBIMH KOA((PUIIMEHTAMH PETPECCUH KOPPEIIALIUH.

KoMmiiekT 3aganuid 111 BLINNOJHEHUS

pacueTrHo-rpadudeckux pador (PI'P)
(nist ouenku komnerenuu OK-1)

10 AUCIOUITJIINHE Briciiag MmaTemMaTuka
(HaMMEHOBaHHUE JAUCLHUILIHHBI)

ITo anreope
PI'P Ne 1, yactp 1
-1 1 0 2 0 2
3amanue Nel. Jlaner Matpust A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

o 2 T
Breimonuuts neicteusa: A°+8B .

aanme Ne2. [Tpogoimkuts ganHoe Matpuanoe pasencrso (2A+3B)° —4A* —6AB =. ..

¥l TIPOBEPUTH €T0 JUIst MATPHIl A U B M3 MEpPBOTO  3a/[aHusl.

Bananue Ne3. BoIYUCITUTE ONPEEUTEND ABYMS CIIOCOOAMHE: PA3IIOKEHHEM [0 TIEPBOI CTPOKE U
PasJOKEHUEM TI0 TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
3ananue No4. J{nst naHHOM MaTpHIlbl HailTu 0OpaTHyI0 MaTpuily. CienaTh MpOBEPKY.
1 0 2
1 1 0}
-1 2 3

3amanue No5. Pemuts Matpuunoe ypaaenne AXB =C (umaiitu X). Cuenars npoBepKy.

(el eN )

3aganue Ne6. HailTu paHr MaTpuIsl.

1 -1 2 3
0 5 4 3
2 3 8 9 15
3 -8 2 6 20
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PI'P Ne 1, vacth 2
3aganue Nel. Pemuts cuctemy Metoqiom Kpamepa. Cnenatb npoBepky.
X +4X, =X, =2
2X, +2X, +3%X; =7
3X, +6X, —2%; =1
3aznanue Ne2. Pemnts cucreMmy u3 Nel mMeTonoM oOpaTHON MaTpHUIBI.
3aganue No3. Pemuts cuctemy u3 Nel metomom ["aycca.
3ananue Ne4. Pemuth HEOJHOPOIHYIO cucTeMy MetofoM ['aycca. Halitu obmiee pemenue u
YaCTHOE pELICHUE.
X, + X, + 2%, +3X, =5
3X, +2X, —4X, — 2%, =1
ox, +4x, + 4x,=11
3ananue NoS. Peuuts omHOpoHYIO cucteMy MetofoM ["aycca. Halitu obmiee pemenue u OCP.
2%, +6X, —9%, —-9%, =0
4%, —5X%,+ X%, =0
3% +3%, —7X; —4X,=0"
X, —3X, + 2%, +5X, =0
PI'P Nel, uacth 3
3aganue Nel. Tloka3arb, YTO BEKTOPHI m, n, ﬁ 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3NOKHUTD
BekTOp a 10 stomy basucy: M= (1,-1,2),n=(2,0,3), p=(-2,-11),a=(5—4,13).

3amanue Ne2. Jlanbl BeKTOpsl M W N . BBIACHUTH — KOJUTMHEAPHBI JIH BEKTOPBI @ U b .

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

A
3amanne No3. Haifru ||, com |M|=6+2,|0|=2, (M,N)=135", a=6n—m.
3aganve Ned. Jlan A ABC . Haiitu £ B,ecmn A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue No5. TIpu kakux 'x' BeKTOpbl a u D meprneHIuKyIsIpHbI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. Haiitu miomaap mapauieiorpaMma, IIoCTPOEHHOTO Ha BeKTopax a u b .

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

3amanue No7. Haittu omanps tpeyroasuuka ABC, ecnmun A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTopsl &, D, C . BBISCHUTH — KOMILIAHAPHBI JIX BEKTOPHL. EClM BEKTOPHI He

KOMILIaHAPHBI, TO HAliTH 00BbeM Mapajulesenumneia, HoCTPOEHHOro Ha BekTopax a,D,C u
OTIpEeICTTUTh — KaKyl0 TPOUKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P Ne 1, yacth 4
3ananue Nel. Tpsmas |, mpoxonut uepes Touky A mapasnensHo Bektopy J . ITpamas |,
NPOXOJHT Yepe3 ToUKy B mepnenaukynspHo Bektopy N . Haiitu Touky nepeceueHus npsiMbIX U
yron mexay uumu, ecmn - A(3;5), 0 (1;3), B(0;5), n (-3;4).
Bayanue Ne2. Jlana npsamas |,. Tlpamas |, npoxonut uepes Toukn A u B. Haittu paccrosuue ot

Touku nepecevenns npsambix |, u 1, no mpsmoii ;.

X=-8t-3 . ) . 3
AR A0 .BEY, 1ie-12y2-0
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3aganue Ne3. Haiitu paccrosiue ot Toukn M, mo mockoctu o, mpoxopsmieii yepes Touky A
nepreHauKyisipao Bekropy N, ecmu M, (0; 1;7), A(2; -1; 4), n(6; 22; -3).
3ajanne Ned. Haiit yroa MexIy IIOCKOCTBIO ¢ ¥ IUIOCKOCTBIO f , IPOXOJSIIEi Yepes TOUKH
ABuC,ecmm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3azanue NeS. 3anucaTh KAHOHUYECKUE YPABHEHHUS MIPSIMOM, 3aJaHHOW OOLIMMH YPAaBHEHUSIMH.
X+2y—-9z-10=0;
{3x+4y+82—24:0.
3ananue Ne6. Haiitu Touky nepecedenus npamoit | u nmockoctn @ u yron mesxay HUMH.
I:XLZ:X:Z—_l; a:X+2y-32-12=0.
3 4 -2
3ananue Ne7. [lpsmas |1 npoxoaut uepe3 Touku 4 u B. Ilpsamas |2 IIPOXOJHUT Yepe3 TOuKy M

MIEPIEHIUKYISIPHO IVIOCKOCTH ¢ . HaliTu yron mexay npsiMmbIMU |1 u |2 ¥ BBIICHUTE — JICKAT JIH
OHH B OI[HOI7I IIJIOCKOCTHU HUJIM CKPCIIMBAIOTCA.
A(9;,-31),B(4;4,-5),M (-111,-11), a:2x+3y-z-1=0.
PI'P Ne 1, yacthb 5
(x+3)° ¥

3amanue Nel. Jlng naHHOW KpUBOIA T + 2 =1 yka3aTh QOKYCHI, SKCIIECHTPUCHTET,

TUPEKTPUCHL. [IOCTPOUTH KPUBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.
3ananue Ne2. TlpuBectu ypaBHenue kpuBoii 9x° —25y° —18x + 200y —616=0 «

KaHOHUYECKOMY BUY U ITOCTPOUTH KPUBYIO.
PT'P Ne6
3apanue Nel.  Jlns nuHeiHoro omepatopa A  3aaaHbl o0Opa3bl 0Oa3HCHBIX 3JEMEHTOB

Ae,, Ae,, A€,. 3anucars marpuiy oneparopa A B Gasuce €,,€,, €, u Haiitu o6pas

3JIEMEHTa X.
Ae, =7e +3e,-2e, Ae,=¢ —&,+4e, Ae, =28 +2¢,+3¢,
X =28, —4€, +¢€,.

3aganue Ne2. Haiftu coOCTBEHHBIE 3HaUE€HUS U COOCTBEHHbIE BEKTOPHI TMHEHHOTO Olleparopa,

7 2

ITo unTerpanam

. -4 1
3aJ]aHHOTO B HEKOTOPOM Oa3uce Marpuieii A= :

Heonpenenennsblii ”HTErpaa
HaiiTu uHTErpanbl.

cos(2 5\/_)

\/tg_x+3 sin2x dx 5x+1
L[ o2 jcosx IZxM 4| —— dx 5 [———

cos(In3x+4)

dx 6. .[(1—3x)0055xdx

7. [arctg2/xdx 8. [e™ cos5xdx 9. jx In(x+3)dx 10. | dx 11 [(2-x)In¥/xdx

12. [(x* +3x-1)3%dx 13 j3xsin2§dx 14, j(8x—3)cos§dx 15. j(ﬁ—sx)sinxdx

16. [(x-1)’In*(x— 1dx17j

arctg2x + x . 18 J- 9(sin x+cos x) J‘XS—X4—4X3+13X
1+4x (X 1

’ (cosx—sinx)’ ~1)(x-2)
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IZX3_6X2+7X_4 X +2x% +2x+1

: , L,
(x+1)(x—2)° dx 21 I(X2+1)(x2+x+2)dx 22. [sin*2xcos®2xdx 23. [sin’xcos® 3xdx 24.

dx dx
e s

OnpeneeHHbIH HHTETPaJ
1. Haiitu momaas GUrypsl, orpaHudeHHON rpadukaMu GyHKITHA.
2. Haiiti mmomaas GuUrypsl, orpaHU4CHHOMN JTUHUSMHU, 3aIaHHBIMHA YPABHCHUSIMU B TIOJIIPHBIX
KOOpJMHATAaX.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpaeHneM Guryp. /s HedeTHBIX BAPHAHTOB —
OTHOCUTENIbHO ocH 0X, JIIsl YeTHBIX BAPUAHTOB — OTHOCUTENBHO ocH (Y.
4. BBIYHCITUTH JUTUHBI YT KPUBBIX:
a) 3a/IaHHBIX YPAaBHEHUSIMU B IPSIMOYTOJILHOM cHCTEME KOOPAUHAT;
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSIPHBIX KOOPIAMHATAX — JUIS YSTHBIX BAPUAHTOB,
yYpaBHEHUSIMHU B TapaMeTPHUECKOil hopMe — /Ui HEYETHBIX BApUAHTOB.
5. BeruucauTs miomaan moBepXHOCTH, 00pa30BaHHOM MPH BpallleHUH BOKPYT ocu X KpUBOil.
6. BbrancianTh HECOOCTBEHHBIE MHTETPAJIbl MIIM YCTAHOBUTH UX PACXOAUMOCTb.
7. Pemutb 3a1auy ¢ GU3NYECKUM COJECPKAHUEM.
YcnoBus 3amau

1) y=x2/2, y=1/1+x?) 2) r=sinp 3 x*=2y, y=|X

4a) y=e€*, 0<x<In5 46) r=3(l-singp) -xl2<p<-7l6
o dX 1

5) y=1/x, 3<x<4 6) [——————, [xIn®xdx
{(2x—1)\/?—1 {

7) OmpHOpoHBIN cTepikeHb AnHOM 21 numeeT maccy M, MarepuanbHasi TOYKa Macchl M
pacnojoKeHa Ha CepeIMHHOM MEPIEHANKYISIpe K CTEPKHIO Ha paccTosiHUM B oT ero cepenunsbl. C
KaKOM CHUJION CTep)KeHb NPUTITUBAET TOUKY?

KpaTHble, KpUBOJIMHEiHbIe HHTETPaJIbI
2 2y

1. VI3MeHUTH MOPSI0K HHTErpUpoBanus B aBoiiHoM uaTerpane [dy [ f (X, y)dx.
0 y-2

2. Beraucnuth 00BeM Tena, OrpaHHYeHHOTO TOBEpXHOCTAMU X° +Y° =4X, Z=X, Z=3X

3. BBIYHCIUTD MEXaHHUYECKUE XapPAKTEPUCTHKHU IUTACTUHBI - YCIIOBHS, 33/1a0IINE TUIACTHHY:
AABC, A(0;0), B(-3,0), C(0;1) Haittu X, V..

4. BbruuciuTh paboTy CHIIOBOTO MOJISI BAOJE MyTH, 3a1aBaeMOT0 JInHuel | B HampaBieHun
BO3pacTaHus mapamerpa t: cuma F = (X*;y—z°;X), ypaBHEeHHE KpHBOii
X=t,y=t-12z=2t,0<t<2.

5. Hammcats 1 npoBepuTh hopMyry ['puma s monst F u kouTypa Tpeyronsuuka ABC :

6. Koopaunats! cuisl  (Xy; —2%°), koopmmnatsl Touek A(L1), B(2;3), C(0;2).

ITo 00bIKHOBEHHBIM MM (pPepeHIHATBLHBIM YPABHEHUAM

1. HapucoBaTh HHTErpanbHYIO KPUBYIO YpaBHeHHs ) = x? - ), TPOXOJAILYIO

gyepe3 Touky M(2;3/2).Pemnth ypaBHEHHE METOOM HU30KITHH.
Pemmnths ypaBHEHUS:

2. \J4+y?dx—ydy = x*ydy,
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10.
11.
12.

13.

14

15

16.
17.

18.

=

2

2ﬂ=y—2+8—y+8,
dx x° X

dy _3x+2y+1
dx X+1

2 2
xe” dx+(x*ye” +tgy)dy=0.
Pemnts 3agaun Komm 115t ypaBHEHHI:
dy 2 3y
=T T T, 1 = l ]
dx x* x v
4y +x%y = (x> +8)e *'y?, y(0)=1.

"

" 1
+xy' ==

N

. Permts 3amauy Komm:  y” =18sin®ycosy, y@) = %, y'(Q)=3.

. Pemuts ypaBHeHue: x>y

Pemnth YpaBHCHUA:
e " __

y oty =x,
y"" +5y"+7y"+3y = (16x+20) €,
y" + 25y = 2c0s5x —sin5x + e,

"By 42y =
R A

. Pemuts kpaeByro 3amauy: Yy +2y'+5y=-3sin2x, y(0)=1, y(%) =0.

. Haiitu co6cTBeHHbIE 3HaUeHUs A U COOCTBEHHbIE QYHKIUU Y 3aJlauu:

y"+22y=0, y(0)=0, y(b)=y(b).

Pemnte ypaBHEHUS:

X*y" +2xy' -6y =xInx,
y'—xy'-4y=0.
Pemnts cuctemsl ypaBHEHUI:

251 i ’ H

X°2'+5x2+4y=0 7'=y-1, =4y-3z+sinX,
{, y="5 19.{,y zo.{y, y

y' =1 y'=z-y. Z2'=2y—-17-COSX.

ITo Teopun BeposiTHOCTEH

VY cOopuuka umerorcs 10 peraneil, Mano OTIMYAIOIIUXCS MO BHEMHeMY Buay. M3 HHX 6

JeTajel nepBoro copra, a 4 — BToporo. KakoBa BEpOSTHOCTb TOTO, UTO CPEAM B3ATHIX Haynaudy
5 nmeranei 3 OKaxKyTcs MEPBOTO copTa’?

B ypHe 7 4epHBIX IIApOB U 5 XKEJITHIX 1IapoB. HaliTh BEPOATHOCTH TOrO, 4TO CPEAU Haynady
U3BJICYEHHBIX 4-X IIapOB OKa)keTcs Oosiee 2-X JKENThIX.

BeposiTHOCTh OTKa3a KaXI0ro M3 HE3aBUCHMO PAa0OTAIOIIMX JIEMEHTOB JIEKTPHUUECKON LIeMU
pasua P =0,05. Haiiti BeposTHOCTH G€30TKa3HON pabOTHI HIEKTPUUECKON LIETIH.

|

—

Ha nByx crankax oOpa0aThIBAIOTCS OJHOTUITHBIC JETaNH. BEpOSTHOCTh M3rOTOBIICHUS CTaHIAPTHOW
JleTaIu JJis mepBoro cranka pasHa 0,96, a myist Broporo cranka - 0,92. Jletanu ckiaaabIBalOTCs B OJJHOM
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MecTe, MPUYEM TIEPBBI CTAaHOK M3TOTaBIMBacT B 1,5 paza MeHbIIe aeraneii, dem BTopoi. Haittm
BEPOATHOCTDH TOI'O, YTO B3ATadA HayJady A€Talb OKaXXETCA HeCTaHI[apTHOﬁ.
BCpOHTHOCTL TOI'0, YTO HayAa4dy B3dTad ACTAJIb U3 MApTHUU CTaHAApTHA, paBHA 0,92 Haiitu BCPOATHOCTDH
TOr0, 4YTO CPCAU B3ATHIX HayJady HICCTU ﬂeTaHCﬁ HE MCHEC NBYX OKaXYTCA HCCTAHAAPTHBIMHU.
BepositHocTh 6€30TKa3HOM paboThl Kaxkaoro u3 700 He3aBUCMMO pabOTAIOMIMX AJIEMEHTOB
HEKOTOpOro yctpoiictBa paBHa 0,85. HaliT BEpOSITHOCTh TOTO, YTO BBIMAYT U3 CTpos OT 80 10
120 snementoB; poBHO 100 351eMEHTOB.
YcTpoiicTBO  cocTOMT U3 4-X 3JEMEHTOB, paboTalomMX HEe3aBUCUMO JApyr OT Jpyra.
BeposiTHOCTB HaiexHOU pabOTHI KaXKI0T0 JIEMEHTa B 0JHOM uctibiTannu paBHa 0,9. CocTaBuTh
3aKOH pacHpe/ielieHHs IUCKPETHOM ciiydalfHOM BelUUnHbl X - YKciia OTKa3aBUIMX 3JIEMEHTOB B
OJIHOM OTIBITE.
HezaBucumeble ciyuaiinbie BeTUYUHBI X U Y 3aJaHbl psiiaMu pacipeieeHusl.
2 | 15 2‘3 1510 | 2

Y

x|

01|03 | 02
P

‘ 0,3

0,2
)

Haiitn cpesHee kBaapaTuueckoe oTkinoHeHne Benmannsl Z =2 X 2_ 3Y .

YeTpoiicTBO COCTOUT U3 4-X HE3aBUCUMO PabOTAOIIUX OJHOTHITHBIX 3JIEMEHTOB. BeposiTHOCTH
HaJEKHOUN paboThl Kaxaoro snementa pasHa 0,995. HaiiTu BeposSTHOCTH TOTO, YTO PAaOOTAIOT
HE MEHEE TPEX IEMEHTOB.

10. Cnyuaiinas BenuurnHa X 3a/laHa MIOTHOCTBHIO BEPOATHOCTEH:

0 npu X <0,
f(x)=4a(x*+2x) npu 0<x<1,
0 npu x>1.

n "

Haiitu koaddunuent "a", uHTErpanbHyro (YHKIUIO paclpeneiaeHus

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

11. Ha cranke u3roraBinuBaercs aetanb. Ee anmuna X - cimydaiiHas BeIMYHHA, paclpeesieHHas 10

wn

HOpMaJbHOMY 3aKkoHY ¢ mapamerpamu: a =20 cMm, o =1,1 cMm. HaiiTu BeposTHOCTH TOTO, UTO
JUIMHA JeTanu 3akinrodeHa Mexnay 19 cm u 21,1 cm. Kakoe oTkiioHEeHUE IIMHBI A€Talu OT d
MOKHO TapaHTHpoBaThb c BeposiTHocThio 0,9; 0,99? B kakux mnpenenax OyayT Jexarb
MIPAKTUYECKH BCE pa3Mephl JeTaneil ?

Ilo MaTeMaTHYeCKOH CTATHCTHKE

Jl1st kKaxaoro BapuaHTa TpeOyeTcs:
[IpencraBuTh OMBITHBIC JaHHBIC B CTPYIIAPOBAHHOM BHJE, pPa30MB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiitu smmupudeckyto GyHKIHIO pacpeieieHus: U IOCTPOUTH ee rpaduk.
[TocTpoUTH MOIUTOH U TUCTOTPAMMY OTHOCHUTEIIFHBIX YaCTOT.
BbaucnuTh METOOM MPOU3BEICHUN YHCIOBBIE XapaKTEPUCTUKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIOI0, BBIOOPOYHYIO ¥ HCIPABICHHYIO TIMCTIEPCHUH, BBIOOPOUYHOE cpenHee
KBaJ[paTUUYECKOE OTKJIOHEHUE, KO (PHUIIMEHTH aCHMMETPUH U IKCLecca.
Haiitn TOYeuyHBIE OIEHKM MapaMeTpOB HOPMAIBLHOTO 3aKOHA paclpelesIeHUs] U TUIOTHOCTh
BepositHocTer f(X).
[IpoBepuTh, cormacyercss M TpPUHUMaeMas THIIOT€3a O HOPMAaJIbHOM  pacIpeleieHuu
TCHEPAJbHOH  COBOKYITHOCTH C OMIIMPHUYECKUM pacHpeiesieHUEeM BBIOOPKH, HCIIONIb3Ys
kputepun [Tupcona u Konmoroposa (npu ypoasix 3Haunmocta 0,05; 0,01).
Halitu wuHTepBalbHBIE OIEHKHM MapaMeTPOB HOPMAIBHOTO 3aKOHA paclpeieNieHUs, MPUHSB
JOBEPUTENBHYIO BepoaTHOCTE ¥ = 0,95 u 0,99.

3aganue
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Pe3ynbTarhl perucrpanuu cpeaHei dKCIUTyaTalliOHHOW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha
MEXIYTOPOJHBIX MapUIpyTax NPECTaBICHbI B BII€ BAPUAIIMOHHOTO psJia B TA0IHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 311 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 478
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun oneHku:

- OIICHKa «3auTE€HO» BBICTABJISIETCS CTYACHTY, €CIM  OH pEryasipHO B TEUEHHE CEMecTpa

MIPEJICTABIsUT PEUIeHHs 3a/lady, BBIMOJIHHWI TOJHOCTHIO BCE 3a/laHUsl M UX 3allUTHI, OTBETHB Ha
BOIIPOCHI ITPETO/IaBATEIIS;
- OIICHKA «HE 3aUTEHO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEPErylspHO B TEUEHUE CEeMecTpa
MIPEJICTaBIsUl PEIICHUs 3a/lad, BBIIOJHWI 3aJaHMsl HE IMOJHOCTHIO MM BOOOIIE HE MPEICTABIISI

paboThI

npenoaaBaTeIs.

Ha TMPOBEPKY,

JOITYCKACT CYMICCTBCHHBIC HCETOYHOCTU B OTBETAaX Ha BOIIPOCHI
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