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1. Ileau ocBOEHHNA THCIHIIIHMHBI

K 0CHOBHBIM LeJIIM OCBOEHUS AUCUMILIMHBL «BbIcias MaTeMaTuka» ciieyeT OTHECTH:

- BOCIIUTAHHE y CTYJEHTOB O0LIEH MaTeMaTH4YeCKOHN KyJIbTyphI;

- IpUOOPETEHNE CTYJEHTAaMH LIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K HHIYKTUBHOMY M JIEAYKTUBHOMY MBIIIIJICHUIO HAPSTY
C Pa3BUTHEM MaTEMaTUYE€CKON UHTYULIUU;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM 1 Hay4HOI
JIUTEPATYpPBl, CONEPIKALICH MATEMAaTUYECKUE CBEIECHUS U PE3YNbTAThI;

- (popmupoBanmue y cryienra Tpedyemoro Habopa KOMIIETEHIMH, COOTBETCTBYIOIIUX €ro
HaMpaBJICHUIO OJrOTOBKU M 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

K ocHOBHBIM 3a1a4aM OCBOEHMSI IUCLHUIUIMHBI «BpIcIIasg MaTeMaTHKa) CIEAYyEeT OTHECTH:

- OCBOCHME CTY/EHTaMHM OCHOBHBIX IOHATHUI, METOAOB, (POPMUPYIOIIMX OOLIYI0 MaTeMaTu-
YeCKYI0 MOATr0TOBKY, HEOOXOIUMYIO JUIsl YCIEIIHOTO PELIECHUS MPUKIIAAHbIX 3a/1a4;

- IOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTU B COOTBETCTBHM C KBATM(PUKALIMOHHOMN Xapakre-
PHUCTUKOI OakayiaBpa MO HampaBJICHHUIO, B TOM YHCIEe (OPMHUPOBAHUE YMEHUH HCIOIB30BATH OCBO-
€HHbIE MaTEMAaTUYECKHUE METO/IbI B IPO(HECCUOHATILHON AEATEIbHOCTH.

2. Mecto nucunmiinnsl B cTpykrype QOII 6akanaBpuara

JuctummiHa «Briciras MaTeMaTnka» OTHOCHTCS K 0a30Boil yactu Onoka b1. Ee uzyuenue obecrie-
YMBAET U3YUYCHHUE AWCLUILIMH:

B baszosoti vacmu:
- (huzmKa;
- TEOpeTUYECKasi MEXaHHUKa,
- OCHOBBI MaTepHAIIOBEICHUS I COTTPOTHBIICHHUS MaTEPUAIOB;
- nH(OpPMATHKA;
- JIICKTPOHUKA U JIEKTPOTEXHHKA;
- METPOJIOTHsI, CTAaHIAPTH3AINS U CEPTUPHUKALINS;
- IPUKJIa{Hasl CTATUCTHKA;
- TETUIOU3UKA;
- TEOpHsI TOPEHHS U B3PHIBOB;
B sapuamuenoii vacmu:
- HaJIe)KHOCTh TEXHUYECKUX CUCTEM M TEXHOI'€HHBIH PHCK;
- u3MUecKas XUMHSIL.

3. IlepeyeHnb MIAHUPYEMBIX Pe3yJILTATOB 00y4YeHUs MO TUCHUIJINHE,

COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJbTATAMHU 0CBOCHHUSI 00pa30BaTeILHON MPOTrPaMMBbI

B pesynbTaTe 0OCBOCHUS AUCHUTUIMHEI Y 00y4JaronIuXcst (GOPMUPYIOTCS CIEAYIONIME KOMIIETSHIIMH U JOKHBI
OBITh IOCTUTHYTHI CJICAYIOLIUE Pe3yJbTaThl 00yUYCHHs Kak dTal (GOPMHUPOBAHUS COOTBETCTBYIOIIMX KOMIIE-
TEHLUH:

Kon B pe3syabTaTte ocBoeHus1 00pa3o- Ilepedyenb MiIaHUPyeMBIX pe3yJbTATOB
BaTeJbHOIl MporpaMMbl 00y4a-




KOMIICTCHII MU IOIIMICS T10JI2KeH 00J1a1aTh Oﬁy'-lelll/lfl o JTMCHMIIJIMHE

[1K-22 CnocoOGHOCTh MCHOJIB30BAaTh 33aKO- | 3HATH:

HBI U METOABI MATEMATHUKH, €CTC-

CTBEHHBIX, TYMaHUTAPHBIX U 3KO- ® OCHOBbI aﬂre6pbl, MaTeMaTH4YCCKOro aHaljim3sa,

HOMHUYECKUX HAyK IIpU PELICHUU TCOpUHU I[I/I(b(bepeHHI/IaHLHLIX ypaBHeHHﬁ, TCO-

HpO(l)eCCI/IOHaJ'IBHLIX 3a1aq puu BepOHTHOCTCI‘/'I M MaTeMaTH4YeCKON cTaTu-
CTHUKH, OCHOBHBIC 3aKOHBI €CTCCTBCHHBIX HAyK,
HeO6XOI[I/IMI:Ie Il peUICHHA CTaHAAPTHBIX 3a-
Jad HpO(i)eCCI/IOHaJII)HOI;'I JCATCIbHOCTHU

YMeTh.

® IPUMEHSITh MaTeMaTUYCCKUU ammapatr A Teo-
PETHYECKOTO MOJECITUPOBAHUS MPOLIECCOB, 00pa-
OOTKH pEe3yNbTAaTOB DJKCIEPUMEHTAIbHBIX WC-
CJIEJIOBAHUM M pEIIeHUs] Ha 3TOW OCHOBE CTaH-
JAPTHBIX 33724 MPO(ECCHOHAIBHOMN NEATEIbHO-
CTH

BJIAJIETh:

CIIOCOOHOCTBIO ~ peliaTh CTaHJApTHBIE —3a/a4d
npodeCCHOHANBHON ESITEbHOCTH,  HMCIOJb3YS
3aKOHBl U METO/Abl MaTE€MaTHUKH, €CTECTBEHHBIX,
TYMaHUTApHBIX U SKOHOMUYECKHUX HayK

4. CTpyKTYypa U coiepKaHue TUCIUNIHHbI

OO01mas TpyI0eMKOCTh TUCIUILINHBI cocTaBisieT 10 3adeTHbix enunmil, T.e. 360 akagemMudeckux da-
coB (u3 HuX 180 wacoB — camocTosTeNnbEHAs pad0OTa CTY/ICHTOB).

Ha mepBoM Kypce B MEepBOM CeMeCTpe BBLACISIFOTCS 3 3a4eTHbIC euHMIB, T.¢. 108 akageMuvecknx
gacoB (13 HUX 54 yaca — caMocCTOsTeNbHAs paboTa CTYIEHTOB), BO BTOPOM CeMeCTpe — 4 3aUeTHbIE eTNHUIIBI
(144 akageMuveckux 9yaca, M3 HUX /2 9aca — CaMOCTOSATENbHAs paboTa CTYICHTOB).

Ha BTOpOM Kypce B TpeThbeM CeMecTpe BBIACIAIOTCS 3 3a4eTHbIe eAnHHIEL, T.¢. 108 akagemudeckux
4acoB (13 HUX 54 yaca — caMOCTOsTeNIbHAs padoTa CTYICHTOB).

IepsBslii cemecTp: nexknuu — 1 gac B Henmenro (18 4acoB), mpakTUdeckue 3aHATHS — 2 4Yaca B HeJle-
0 (36 yacoB), popma KOHTPOJIS - 3aUeT.

Bropoii cemecTp: nexiuu — 2 4aca B HeAelo (36 4acoB), MpaKTUYECKHE 3aHATUS — 2 Yaca B HEJICIIO
(36 gacoB), popma KOHTPOIIS - IK3AMEH.

Tpernii cemectp: nekiuu — 1 yac B Hepento (18 yacoB), MpakTHUECKHE 3aHATHUS — 2 Yaca B HEJEII0
(36 gacoB), popma KOHTPOJIS - 3aUeT.

CprKTypa " COACPIKAHUC NUCHUIITINHBI «BpIcIIas MaTeMaTuKa 110 CpOKaM U BUAaM pa6OTI>I oTpa-
JKCHBI B HpI/IJ'IO)KeHI/II/I.

Conep:xanue pa3aenoB JTUCUMILIHHbBI

IlepBrIii cemecTp




BBenenue

[Ipenmer, 3anaun u conepxanne AUCHATDINHBL. OCHOBHBIE 3TAlbl Pa3BUTHA JUCHHILIHHBI. CTPYKTypa Kypca,
€r0 MECTO H POJIb B ITIOATOTOBKE CHEIHAIICTA, CBI3b C IPYTHUMHA JUCIUATLIHHAMA.

Paznen 1. DineMeHTHI JIMHEHHOH ajredpbl

Tema 1.1. MaTpuubl 1 onpeaeIuTe .

[Tonsitue matpuiibl. Bungel matpun. [elictBus Han matpuiiamu. Onepanyy Haj MaTpULAMU U UX
cBoiicTBa. OmpenenuTeny, X CBOWCTBA U BeIYHCIeHHA. [[oHATHS MUHOpA 1 anrebpandecKkoro JOMOTHEHMS.
PasnoxxeHue onpeaenuTens Mo 3JEMEHTaM CTPOKH WM CTOJ0Ia. BrryrcieHue onpeaenuTencii pa3imyHoro
MopsAIKa.

Tema 1.2. O6paTHast MaTpuIa.

OOpartHast MaTpuLa ¥ AITOPUTM €€ BBIUMCIICHHS. DJIeMEeHTapHbIe peoOpa3oBanus marpuu. [Ipuse-
JeHHEe MaTPULBl K AUArOHAJIBHOMY HJIM TpalelueBUIHOMY BHIy. MarpuuHas ¢opma 3alluCH CUCTEMBI JIH-
HEHHBIX anredpanyecKux ypaBHEHHN. PaHT MaTpHIIbL.

Tema 1.3. Pemienue cucreM JUHEHHBIX ajiredpanyecKux ypaBHeHUil.

CHucTeMbl JIMHEHHBIX aNTeOpandecKuX YpaBHEHHH, OCHOBHBIC MOHSTHSI PELICHHUSI, COBMECTHOCTH U
HECOBMECTHOCTH CUCTEMEI. Pelienne cucreM JTMHEHHBIX ypaBHeHHN MeTooM Kpamepa, meromom oOpaTHOU
MaTpulpl, MetooM ['aycca. IIpoBepka npasunpHOCTH pemeHnil. Teopema Kponekepa — Kanemnmu. Pemenue
MPOU3BOJIBHBIX CUCTEM JIMHEWHBIX ypaBHEHUN MeToAoM ['aycca. Pemenrue oTHOPOIHBIX CUCTEM JIMHEHHBIX
YpaBHEHUH.

Pa3nen 2. DneMeHTHI BeKTOPHOMH anaredpsl

Tema 2.1. JluneitHple omnepanuu HaJl BEKTOpAMH, UX CBOWCTBA. JIMHeHbIe KOMOMHAIINN BEKTOPOB.
JluneiiHass 3aBUCHMOCTD U HE3aBHCHMOCTH BEKTOPOB. ba3uc cuctembl BeKTOpPOB. Pa3ioxeHne BEKTOpa Mo
0asucy.

Tema 2.2. CxansgpHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEJICHUSI BEKTOPOB, UX CBOMCTBA. Y CIOBHS
OpPTOTOHAJIBLHOCTH, KOJUNTMHEAPHOCTH, KOMITJIAHAPHOCTH BEKTOPOB.

Tema 2.3. Jluneiinbie mpoctpancTia. basuc. IlpeoOpa3oBanne MaTpHIbl TWHEHHOTO orepaTopa Mmpu
nepexoze ot 6a3uca k 6a3ucy. CoOCTBEHHbIE 3HAYECHUSI U COOCTBEHHBIE BEKTOPHI MATPHUIIBI.

Paszpnen 3. Kpusbie BTOporo nopsigka

Omuric, napaboia, runepOoia, UX CBOHCTBa M ypaBHeHHUs. OOIee ypaBHEHHE KPUBOW BTOPOTO IOPSIKA.
IIpuBeneHue ypaBHEHHs KPUBOM BTOPOIO MOPSJIKA K KAHOHUYECKOMY BUJY.

Pa3nen 4. KoMmjiekcHbIE YHCJIA H MHOTOYJIEHBI.

dopMbl 3aIUCH, Omepalyi Hajl KOMIUIEKCHbIMU unciamMu. @opmyiia Myaspa. PasznoxeHne MHOTOYICHA Ha
MHOXHUTe. OCHOBHAS TeOpeMa areOpkhI.

Paszngen 5. MareMaTu4ecKHii aHAJIN3

Tema 5.1. Yucnosas mocienoBateabHOCTh. [Ipeaen 9nuciioBoit mocie0BaTeIbHOCTH B €70 CBOMCTRBA.
Oynknus. [Ipexgen pynknun. OcHOBHBIE TeopeMBl 0 npeaenax GyHkuuu. [lepBolil 1 BTopoli 3aMedaTeNbHbIe
npenensl. CpaBHEHHE OECKOHEYHO MajbIX M OECKOHEYHO OOJBIIMX BEJIMYMH. DKBUBAJCHTHBIE OECKOHEYHO
MaJible BEINIHHEI.



Tema 5.2. HenpepblBHOCTH (QYHKIMI B TOYKE M HA MPOMEXKYTKe, TOUKHM paspbiBa (QYHKIHH, HX
knaccupukanyuia. ACUMOTOTH rpaduka (yHKUUHM, UX KIacCU(pHUKALWs, YCIOBHSA CYLIECTBOBAHHUS, METOIbBI
HaXOXICHUS.

Tema 5.3. [IpousBonnas pyHkumu. ['eoMeTpruecKii 1 MEXaHUYECKUH CMBICHT Mpou3BoAHOM. [Ipa-
Buia quddepeHuupoBanns 1 (GOPMYJIbl BBIUYMCIEHHUS MPOU3BOAHBIX. Tabnuia mpon3BOIHBIX OCHOBHBIX
3JIEMEHTapHBIX QyHKIMHA. Berancienne npon3BoAHbIX QYHKIHM, 3a1aHHBIX PA3IMYHBIM 00Pa30M.

Tema 5.4. Iuddepenuuan. [IponszBonnsie u auddepeHunansl BEICUX MopsaakoB. [IpubnmkeHHbIe
BBIYHCIICHHS C TIOMOIIBIO TP epeHITNATIOB.

Tema 5.5. PackpeiTe HeomnpeneneHHOCTeW paznuyHoro tumna. Ilpasuno Jlonuransa. @opmyna Ten-
mopa PasnokeHnss OCHOBHBIX 3JeMeHTapHbIX (GyHKIHH mo ¢popmyne Makmopena. [IpubnkeHHbIe BBIYHUC-
neHus ¢ momotibio Gpopmynsl Teinopa.

Tema 5.6. OcHoBHbIE Teopembl audpepeHnaT-HOT0 UCUNCICHN. MOHOTOHHOCTD (DYHKITHH, DKC-
TpeMyMbl HeoOXoauMbIe U JOCTATOYHBIC YCIOBHSI MOHOTOHHOCTH, JIOKAIBHOTO SKCTpemMyMa. HccnenoBanue
BHIMyKJIOCTH Tpaduka pyHkuun. Touku nepernda rpaduka GyHKIUH.

Tema 5.7. OOmrast cxema nccienoBanns GYHKIIUN U ocTpoeHus ee rpaduka. CBoiicTBa (GpyHKIUH,
HETPEPHIBHBIX Ha oTpe3ke. Hanbonplee 1 HanMeHblee 3HaueHus (YHKIIUU Ha OTpe3Ke.

Bropoii cemecTp

Paznen 6. lud¢epenunanbHoe ucunciaenue GyHKIMA HeCKOIbKUX MepeMeHHbIX

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE CBOWCTBA HEMPEPhIBHBIX (pyHKIMNA. YacTHble pon3BoaHbIe. [omHBIN
muddepenuman. [IpousBogHble CIOXKHON (YHKLIMM HECKOIBKHX IEepeMEHHBIX. YacTHbIE MPOU3BOAHBIE U
muddepeHnransl BICIHX mopsinkoB. Teopema [IBapia.

[IpousBoanas no HampaBieHuto. I'paguent. KacatenbHas k kpuBoil. KacaTenbHasi mI0CKOCT U HOpMalb K
moBepxHocTH. Dopmyma Teinopa. DxcTpeMyM (PyHKIIMU HECKOINBKHX NepeMeHHBIX. HeoOxonumeie u 1o-
CTaTOYHbIE YCIOBHUS KCTPEMyMa.

Paznen 7. UuTerpanbHoe ucumncjieHne

Tema 7.1. IlepBooOpazHas. HeorpeneneHHbI HHTETpan M ero cBoicTBa. Tabmuia WHTErpajioB OT
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI. MeTo]l HeoCpeICTBEHHOTO HHTETPUPOBAHHSL.

MeTo1 MHTETPUPOBAHKS C TTOMOIIBIO 3aMEHBI TIEPEMEHHOM, TIOJIBEICHEM TT0]T 3HaK auddepernuana. Me-
TOJI UHTETPUPOBAHHUSI 10 YACTSIM.

WHTerpupoBanre pauvoHANbHBIX Jpo0eii MHTErpUPOBaHUE HEKOTOPHIX BHIOB MPPALMOHAIBHBIX U TPHUIO-
HOMETPUYECKUX (QYHKLIUH.

Tema 7.2. 3agaun, NpUBOAALLUE K MOHATUIO ONPEAEICHHOT0 UHTerpaia. OnpeneneHHbli UHTErpall,
€ro CBOWCTBA. Y CIIOBHSI HHTETpUpyeMOCcTH. HTeTpall ¢ mepeMeHHBIM IpeiesioM HHTerpupoBanus. @opmyna
Herotona — JleiiOnutia. 3aMeHa mepeMeHHOM B OMIPeIeTICHHOM HHTETpaIe.

[IpunoxeHus: onpeaeIeHHOr0 UHTErpaja B FeOMETPUM U MEXaHUKE (BBIUYMCICHHE TUIOLIaAeH mioc-
KHUX QUryp, JIITHHBI KPUBOH, 00HEMOB.

Tema 7.3. HecobcTBeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO poja (10 OECKOHEYHOMY NPOMEXKYTKY,
OT HEOTPaHWYEHHBIX (PYHKLINI HA KOHEYHOM MIPOMEXYTKE), UX CBOHCTBA.

Tema 7.4. 3agaun, NpUBOASAIINE K TIOHATUAM KPaTHBIX M KPUBOJMHENHBIX UHTErpajioB. [IBOWHON 1
TPOWHOM MHTETpaIbl, UX CBOICTBA. BhIUncIeHne IBOMHBIX HHTErPaJIOB IOBTOPHBIM HHTETPUPOBAHUEM.



Tema 7.5. OnpenencHue KpUBOJUHENHBIX HHTETPAJIOB MIEPBOTO U BTOPOrO0 pOJa, WX CBONCTBA U
BbuncieHud. OnpenencHue NOBEPXHOCTHBIX HHTETPAlOB, WX CBOWCTBA, IPUMEPHI BHIYHCIECHMS.

Paspnen 8. YncinoBbie M PyHKUMOHAJIBbHbIE PSABI

Tema 8.1. Yucnoseie pspl. CxoauMocTh 1 cymMa psina. Heooxoaumoe ycnoBue cxoqumoctu. Jleii-
cTBUA ¢ pssmaMu. CBOWCTBA YHCTIOBBIX PSAAOB. 3HAKOITOIOKHUTEIBbHEBIE psaabl. I'apMorndeckuii psaa. [Ipu3Haku
CPaBHEHUSI.

MeToIbl HCCIEIOBAHMS CXOUMOCTH TIOJIOKUTEIBHBIX psAI0B: npu3Haku [lanamGepa, Komu, uaTe-
rpaiibHbIN npu3Hak Koy,

Tema 8.2. 3nakouepenyromuecs psiabl. [Ipusnak JleiiOHuIa. AGCONIOTHAS M YCIOBHASI CXOAMMOCTh
3HAKOTEPEMEHHBIX psinoB. O0o0meHHbIe mpu3Haky Jlamambepa u Korm.

Tema 8.3. CreneHnslie psabl U X cBoiicTBa. Teopema AbGens. MHTepBan M paanyc CXOIUMOCTH.
Huddepennupopanue 1 HHTETPUPOBAHUE CTETIEHHBIX PAIOB.

Tema 8.4. Panwr Teiinopa u Maknopena. YcioBue pazioxxuMmoctd GyHKIMM B psan Teiinopa. Pas-
JIO’KEHUEe HEKOTOPHIX (yHKIuH B psn Teinopa. [IpuMeHeHne CTETIEHHBIX PAIOB B MPUOIIMKEHHBIX BBIYHUC-
TICHUSIX.

Pasznen 9. O0bIkHOBeHHbIe TU((PepeHIHATbLHbIEC YPABHEHHSA

Tema 9.1. [{uddepeHnuanbHbie ypaBHEHUS NIEPBOrO Nopsiaka. BeeaeHue. 3anauun, NpuBOIsIIUE K
g depeHIIMATBHBIM YpaBHEHUSIM TIepBOTO Topsiaka. OCHOBHBIC TOHATHS OOBIKHOBEHHBIX auddepeHIin-
aNbHBIX ypaBHEHMH nepBoro nopsnaka. [locranoska 3amaun Komm. Teopema cymiecTBOBaHUS U €JUHCTBEH-
HocTH perreHus. O0Iee 1 YacTHOE PeIlieHus, OOIIMI 1 YacTHBIA UHTerpanbl. ['eomerpudeckuii cMbICT 00-
LIEro UHTEerpaa.

YpaBHeHHS C pa3feISIIOIMMUCS TEPEMEHHBIMH, OJHOpPOIHBIC IU(depeHIraNnbHbIe YpaBHEHHUS,
ypaBHEHUS B TIOJHBIX AuQQepeHranax.

JIunelinple A.y. nepBOro nopsjka U ypaBHeHMsl bepHyiuiu. PenieHue NMHEMHBIX YPaBHEHHH METO-
JIOM BapHuallly OpOU3BOJILHON OCTOSIHHOM, METOI0OM Mpou3BeAeHrui bepHysu.

Tema 9.2. [luddepennpanbable ypaBHEHHS BBICIINX MOPsAAKOB. @opMbl 3amucu tuddepeHnanbHo-
ro ypaBHeHus N-ro nopsjaka. O6riee u yacTHoe pemieHus. [loctanoBka 3amxaun Ko, kpaesoii 3anaun. Mu-
TErpupOBaHUE METOAOM MOHMKEHUS MOPsAKa.

Tema 9.3. Jlunetinsie oqHOpOaHBIE TUpHEepeHIMANIBHBIC YpaBHEHUS N — T0 mopsaka. OO0Iiue CBO-
CTBa PEIICHUI JIMHEHHBIX OJHOPOIHBIX UG GEpEeHIMANTBHBIX YpaBHEHUH N — ro nopsaka. [loustue yHna-
MEHTAJIBHOM CHCTEMbI PEIICHUH JIMHEHHOTo OJHOPOAHOTO AU (EpEHIMATBHOTrO0 YpaBHEHHS N — TO MOPS/I-
Ka, €¢ MOCTPOSHHUE JUI YPaBHEHHUU C MOCTOSHHBIMH KOA(P(GUIIMEHTaMU. XapaKTCPUCTHUECKOE ypaBHEHUE.
Buj 4acTHBIX pelieHuid TUHEHHOTO OJTHOPOAHOTO Au((HEepEeHIMATBHOTO YPaBHEHHS N — IO MOPS/Ka B 3aBH-
CHUMOCTH OT BHJIa KOPHEH XapaKTEPUCTUICCKOTO YPABHEHUSI.

JluneliHble HEOHOPOIHBIE MU GepeHIIHANTEHBIC YPAaBHEHUST N — IO MOPsAKA C TIOCTOSHHBIMU KO3 (-
¢unmrentamu. Teopema o cTpyKType OOLIETO PEIeHHUs TAKKX ypaBHEeHUH. MeTon moadopa 4acTHOTO pele-
HUS (METOJT HeoTpeIeIeHHbIX KO3 (QUITMEHTOB) JIUTsl PA3TUYHBIX CIIEIIHATBHBIX BHJIOB IPABOM YaCTH.

Jluneiinble HeomHopoaHble AudepeHIraIbHbIe YPaBHEHUS BTOPOro Mopsaka. MeToJ Bapuanuu
MIPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 9.4. Kpaeswie 3amaun. 3amaun Ha COOCTBEHHBIC 3HAYCHHSL.

Tema 9.5. Perienue muddepeHnnansHpIX ypaBHEHHH ¢ TIepeMeHHBIME Kod(dunuentamu. [Iprme-
HEHHE CTETICHHBIX PSAAO0B K HHTETpUpOBaHmIo Au(ddepeHaIbHbIX YpaBHEHHH.



Tema 9.6. Cuctembl 0ObIKHOBEHHBIX AuddepeHunansHpix ypaBHeHuid. OcHoBHBIE MoHATHs. Hop-
MaJIbHBIE CUCTEMBI JIMHEMHBIX OJHOPOAHBIX M HEOTHOPOAHBIX IU(QepeHInaNbHBIX ypaBHeHUH. Pemenne
JMHEHHBIX OZHOPOIHBIX M HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX NU(QepeHLnaTbHbIX YPaBHEHUH C II0-
CTOSTHHBIMH K02 () pHIrieHTaMH.

Tpetnii cemecTp

Pa3znen 10. Teopus BeposiTHOCTEI

Tema 10.1. Brenenue. DneMeHThl KOMOMHATOPUKH. [IpaBra CyMMBbI U IPOU3BEICHUS KOM-
ounaropuku. CoequHeHHs (pa3MeIleHusl, IePeCTaHOBKY, COUYCTAHHS).

[Ipeamer Teopuu BeposTHOCTEH. Buapl ciydaitHeix coObiTHi. Kitaccumdeckoe, craructuye-
CKO€ M TEOMETPHUYECKOE OIPEICTICHIS BEPOSTHOCTH TOSIBIICHUSI COOBITHS.

Tema 10.2. Anrebpa coObiTuii. TeopeMbl CIIOKEHUST BEPOSITHOCTEH 11 HECOBMECTHBIX U
COBMECTHBIX COOBITUH, TEOPEMBbI YMHOKCHHSI BEPOSTHOCTEH JIJISi 3aBUCHMBIX U HE3aBHCHMBIX CO-
ObITHil. DOpMYIBI TTOJIHON BeposTHOCTH, beiieca u bepayum. JlokansHas u MHTErpajgbHas Teope-
MbI Jlamaca.

Tema 10.3. Ciyuqaiinsie Benuuusbl. [loHATHE 3aKOHA pacnipeneseHns TUCKPETHOM cilydaifHOW Benlu-
YHHBI U CIIOCOOBI ero onrcaHus. OCHOBHbBIE 3aKOHBI PacIpe/eNICHUs] AUCKPETHOW CITy4aifHOW BeJIMYMHBI (TH-
MepreoMeTpuIecKuii, OMHOMHUANBHEIH, pactpenenenue [lyaccona).

Tema 10.4. YncnoBsle XapaKTepUCTUKU AUCKPETHBIX CIy4YalHbIX BEIMYMH. MaTeMaTHYecKoe 0KH-
JaH{E U AUCHEPCHs CITyYallHbIX BEJIMUYMH, UX BEPOSITHOCTHBIN CMBICI U CBOMCTBA.

Tema 10.5. HenpeproiBHBIE ciiydaiiHble BeanuuHbl. MHTerpansHas (GyHkuus pacnpeneneHus. [1mot-
HOCTB BepoATHOCTEH. CBA3h MEXIy HHTETPATHHON (PYHKIMEH PacIpeIeieHns U TUNIOTHOCTHIO BEPOSITHOCTEH.
MareMatrnyeckoe OXUAAHUE U JUCTIEPCHS HEPEPBHIBHON CIy4ailHOM BETUYUHBL.

OCHOBHBIE 3aKOHBI PACHPENCICHUS] HENPEPBIBHBIX CIy4YailHBIX BENIHYMH. PaBHOMEpHBIN, MOKa3a-
TeNbHBIN 3aK0oHbl. HopManbHBIN 3aK0H pacnpenenacHus. BeposTHOCTh nonanaHus HOPMaJIbHO PACIpeaeiCH-
HOH CJly4ailHON BENMYMHBI HA IIPOU3BOJIBHBIA KOHEUYHBIH MHTEPBAJI, HA UHTEPBAJI, CHAMMETPUYHBII OTHOCU-
TeJIBHO cpeaHero 3HaueHus. [IpaBuio Tpex curm.

Tema 10.6. IIpenenvusie TeopeMbl Teopun BepositTHocTel. HepaBenctBo Uebbimena. Teopema Ye-
obiieBa. Teopema bepaysutu. [lenTpanbHas npenenbHas Teopema.

Pa3nen 11. MaremaTndeckasi CTAaTHCTHKA

Tema 11.1. OcHOBHBIC 3a/1ayll MaTEMaTHUYECKON cTaTUCTHKH. BpiOOpouHbIli Meron. ['eHepanbHas
COBOKYITHOCTh | BbIOOpKa. Turiel BEIOOpoK. CraTucTHUecKoe pactipenenenne BoiOopku. [loctpoenne smmu-
puvecKoi GYHKIIMU PacIIpe/IeIeHrs] BBIOOPKH, TIOJUTOHA U TUCTOTPaMMbI OTHOCUTEIFHBIX YacTOT.

Tema 11.2. Toueunsple OIEHKH NapaMeTPOB pacmpeneneHus. TpeOoBaHUS K OIEHKaM: HECMeIleH-
HOCTB, COCTOSITENILHOCTD, 3(exkTuBHOCTb. BriOOpouHas cpenuss. BeibopouHas u ucnpaBieHHas AHUCIEp-
CUH. YTIPOIIEHHBIE METOJIbI PacyeTa CTATUCTUYECKIX XapaKTEPUCTHK BHIOOPKH.

WHTepBanpHble OLIeHKH. [[0OBEpUTENBHBIM HHTEPBAN A MAaTEMATHYECKOTO OKHMJAHUS IPU HU3BECT-
HOM CpeJHEeM KBaJapaTH4ecKoM OTKJIOHeHuH. Pacrpenenenmne CthiofeHTa. JJOBepUTENBbHBIN UHTEPBAT IS
BBIOOPOYHO cpeTHel TIPY HEM3BECTHOM CpPEIHEM KBapaTHIeCcKOM OTKJIOHeHHH. Cirydail Masioi BEIOOPKHU

Tema 11.3. [IpoBepka npaBmonogoOust CTaTUCTUIECKUX TUIoTe3. [IOHATHS CTaTHCTUYECKOM THITOTe-
361 (TIPOCTOI M CIIOKHOM), HYJIEBOH M KOHKYPUPYIOIIEH TUIOTE3bI, OIMMOOK IIEPBOTO M BTOPOTO POJa, YPOB-
HSl 3HAYMMOCTH, CTATUCTHYECKOTO KPUTEPHsI, KpUTHUECKOH 00acTH, 00NacTu NpUHATUS runoTessl. Kpure-
puii 2 [Tupcona. [IpoBepka rMIIOTE3bI 0 HOPMATEHOM 3aKOHE PACTIPEIEIIEHHS.

Tema 11.4. DeMEeHTH KOPPEISIIMOHHOTO M PETPECCHOHHOTO aHaim3a. OmpeaencHue mapaMeTpoB
JIMHEHHOU CpeHEKBaIPATUIECKON perpeccuu MEeToI0M HAaMMEHBIINX KBaAPaTOB.



5. O6p3303aTeanble TEXHOJJIOTHHU, IPUMEHACMbIC ITPU OCBOCHUH NJUCHUIIJIMHBI

MeToarka npenojaBanus JUCIUILTUHBI «BbIcas MaTeMaTnkay U peanu3aiys KOMIETEHTHOCTHOTO
MOJIX0JIa B U3JIOKCHUU U BOCTIPUATHH MaTepuaia MpelyCcMaTPUBAIOT HCIIOIB30BAHUE CIICAYIONUX aKTUBHBIX
Y MHTEPAKTUBHBIX (POPM MPOBEJICHUS TPYIIOBBIX, HHINBUIYAIbHBIX, ayJUTOPHBIX 3aHATUH B COUYCTAHUH C
BHEAyIMTOPHON paboTOii ¢ 11enbio (Y OPMHUPOBAaHHUS U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YYaIOIIHIXCS:

— 3all1iTa 1 UHAUBUAYAJIbHOC O6CY)KI[6HI/IC BBITIOJTHACMBIX 3TAIIOB paC'-ICTHO-I‘pa(bI/I‘{eCKI/IX pa60T N

- MNPUBJICUCHUC JIYUIINX CTYACHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINUX.
— [MOAr0TOBKA, MPCACTABJICHUC U o6cy>1<)JeHHe Hpe3eHTaHHI>i Ha CEMHHAPCKUX 3aHATUAX,

— OpraHu3alysl ¥ MPOBEeIEHHE TEKYILEro KOHTPOJIsl 3HAaHUK CTYJEHTOB B opMe OJIaHKOBOTO TECTH-
pOoBaHHUS;

— NPOBCACHUEC MHTCPAKTHUBHBIX 3aHSATHUN 110 npoucaype noAroTOBKM K MHTCPHET-TECCTUPOBAHUIO Ha
caiitax: i-exam.ru, fepo.ru;

— UCIIOJIb30BaHNE UHTEPAKTUBHBIX (DOPM TEeKyIIero KOHTpOJIA B (popMe ayAUTOPHOTO M BHEAYTUTOP-
HOTO MHTEPHET-TECTUPOBAHUS;

WUTOTOBBI KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MATEMATUKE C YYETOM PE3yJIbTATOB BBINOJIHE-
HUS CAMOCTOSITENIbHBIX PaloT.

VY nensHBIN BeC 3aHATHI, IPOBOJUMBIX B HHTEPAKTHBHBIX (hopMax, ONpeesieH TIIaBHOH IeNbio 00pa-
30BaTEJIBHOM TPOTrpaMMbl, OCOOCHHOCTBIO KOHTHUHTCHTA OOYYAIONIUXCS M COACPIKAHUEM JMCIIMILIMHBI
«Brpicmiasg MaTemMaTHKa» ¥ B IIEJIOM IO AUCHUILUIMHE cocTaBisieT 30 % ayauTOPHBIX 3aHSTHMA. 3anarus
JEKIUOHHOr0 Tumna cocTaBsiioT 40 % oT oObeMa ayJUTOPHBIX 3aHATHH.

6. OueHouHbIe CPECTBA JI51 TEKYIEr0 KOHTPOJIS yCIIeBA€MOCTH, MPOMEKYTOYHOI
aTTeCTAMH MO0 HTOTaM OCBOEHH JUCHHUILJIMHBI H YUeOHO-MeTOAUIeCKoe odecrnedeHue

CaMOCTOSATEJIbHON padoThl CTYAeHTOB

B nporniecce 00ydeHuss Ha IEPBOM U BTOPOM KypcaX HCIOIB3YIOTCS CIEIYIONINE OLIEHOYHBIE JOPMBI
CaMOCTOSITETbHONH PabOTHI CTYAEHTOB, OLIEHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMeE-
JKyTOUHBIX aTTECTALIM:

B IIEPBOM CeMeCTpe

- iBe pacyeTHO-rpaduyecKne padoTsl.

PacueTrHo-rpadguueckas padora Nel mo inHeiiHOM 1 BEeKTOPHOI ajredpe u aHAJTUTHIECKOI reoMeT-
puu. Kpatkoe conmepskadue U 3Talbl pacieTHO-TpaduuecKoi padoTHI:

Ilepguvuii oman.

Pemienue cucrem MuHEHHBIX anredpandeckux ypaBHeHui merogamu ["aycca, Kpamepa u o6paTHoii MaTpu-
LIBL.

Bmopoti sman.



BCKTOpBI, Z[eﬁCTBHH HaJ BECKTOpaMU. CKa.]'DIpHOG, BCKTOPHOC, CMCIHIAHHOC MMPOU3BCACHUS BCKTOPOB.

PacuetHo-rpadgmueckas padora Ne2 mo MmareMaTH4ecKOMY aHAIHU3Y.
Kpatkoe coneprxanue u 3Tanbl pacaeTHO-TpaduIecKoi paboTHI:
[Ipenen yncnoBoi mocae10BaTENFHOCTH, Ipeaed PYHKIINH.
UccnenoBanne QyHKIMH Ha HEMPEPHIBHOCTb.

Brruncnenue npou3BOAHBIX (QYHKITUH.
HccnenoBanre QyHKINH, TOCTPOSHUE TPAHKOB.

Bo BTOpOM cemecTpe

- YeThIpe pacyeTHO-TpaduyecKne padoThl.

PacuetHo-rpaduueckas padora Ne 3 no GpyHKIMAM HECKOJIbKHX NepPeMeHHbIX.
Kparkoe conepxanne pacueTHO-rpaduuecKoi paboThI:

OyHKINN HECKOJBKUX MepeMeHHBIX. YacTHbie Tpon3BoaHbIe. [Ipon3BoanbIe OT cloxHBIX pyHKINH. [Ipons-
BOJIHAS 110 HATIPABJICHUIO U TPATUCHT. DKCTpeMyM (DYyHKIIUH JIBYX TTEPEMEHHBIX.

Pacuerno-rpajguyeckas padora Ne 4 1o HHTErpaJibHOMY HCYMCJIEHHIO.
Kpartkoe coneprxanune u 3Tamnbl pacieTHO-TpaduIecKoi padoTHI:

Ilepguuii oman:

MerToabl HHTETpUpOBaHUs. BeranciieHne HeonpeaeIeHHBIX HHTETPAaIoB.
Bmopoii sman:

HpI/IJ'IO)KeHI/ISI OMPEACIICHHBIX NHTCTPAJIOB. I/ICCJ'Ie,Z[OBaHI/IC CXOAUMOCTH HECOOCTBEHHBIX HUHTCTPAJIOB.

PacuyerHo-rpaduueckas padora Ne S mo psigam.

Kparkoe coneprxanne u 3Tamnbl pacieTHO-TpaduIecKoi padoThI:

Ilepeuouii oman:

HccnenoBanre cX0AMMOCTH YUCIOBBIX PSAIOB.

Bmopoii sman:

HccnenoBanne cXoMMOCTH CTENICHHBIX PsioB. Pazinokenne (yHKINH B CTETIEHHBIE PSJIBL.

Paznoxenue B psin @ypre neproanveckux U HENEpUOAMYECKUX (PYHKIHUH.

PacuetHo-rpaduueckas padora Ne 6 mo nudpepeHIUATLHBIM YPABHEHUSIM.
Kparkoe conepxanue pacueTHO-TpaduuecKkor paboThI:

Mertobl penieHnit TudGepeHInaIbHBIX YPABHEHUH Pa3InIHOTO THUIIA.

B TpernLeM cemMecTpe

- 1Be pacueTHO-rpadguyecKkne padoThl.

PacuetHo-rpadgmueckas padora Ne 7 o Teopuu BepoOSITHOCTEIA.

Kparkoe conepxanue pacueTHO-rpaduueckoi paboThI:



OHpe)_ICJ'IeHI/Ie BCpOHTHOCTeﬁ CHy‘IaﬁHLIX CO6I>ITI/H>’I, 3aKOHOB pacpCACICHUS TUCKPCTHBIX U HCTIPCPBIBHLIX
CJ'Iy‘-IafIHBIX BCJIMYUH U UX YUCJIOBBIX XaPaKTCPUCTHUK.

PacuerHo-rpadguueckasi paéora Ne 8 mo MaTeMaTH4eCKOii CTATHCTHKE.
Kpartkoe conepxanune pacueTHO-TpaduuecKkoi paboThl:

[Toctpoenune sMmrpryaeckoi GyHKITUN pactpeaesieHus] BRIOOPKH, IIOJINTOHA W TECTOTPaMMBbI OTHOCHTEIb-
HBIX 4aCTOT.

Pacuer craTrCTHYECKIX XapaKTEPUCTHK BHIOOPKH.

HOCTpOCHI/Ie JIMHUMA PETPECCHU U OMPCACICHUC BI)I60pO'-IH01"O KOB(l)(i)I/IHI/IeHTa KOppeianuu.

O1neHOUYHBIE CPENCTBA TEKYIIEro KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJBHBIE BOIPOCHI U
3agaHus B (opMe OJAHKOBOTO TECTUPOBAHUS Ul KOHTPOJS OCBOEHHS OOYYAIOLIMMHUCS Pa3zieioB TUCLH-
uHelL, puem PI'P.

OO0pasubl TeCTOBBIX 3ajaHui, 3amaHuii PI'P, KOHTpOIBHBIX BOMPOCOB M 3aJaHWiA JJISI IPOBEICHUS
TEKYHIET0 KOHTPOJIA, SK3aMCHAIIMOHHBIX OUIIETOB IIPUBCACHBI B HpI/IJIO)KeHI/II/I 2.

6.1. (I)OH)I OICHOYHBIX CPEACTB AJIA NMPOBCACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTAalluu

oﬁyqamumxcsl no JucHuNnJIuHe «Bpicmiass MaTeMaTHuKa»

6.1.1. IlepeyeHb KOMIIETCHIIMI C YKa3aHUEM ITAIIOB X ()OPMHUPOBAHUS B IIPOLIECCE OCBOCHUS 00-
pa3oBaTeIbHOU MPOrPaAMMEI.

B pe3yabTaTe OCBOCHUA JUCHUIIIINHBI (l)OpMI/IpyIOTCSI CJICAYHOIINEC KOMIICTCHIITNN

Kon B pe3yabTaTe 0cBOeHUSI 00pa30BaTEILHONH MPOTPAMMBI 00yYAIOIIHIACS T0JKEH
o0aanaTh
KOMIETEHIINT
[K-22 Croco0HOCTh MCITOJIb30BaTh 3aKOHBI U METOJIbl MAaTEMAaTHUKH, €CTECTBEHHBIX, TyMa-
HUTAPHBIX ¥ SKOHOMHYECKHUX HAYK MPU PEIICHUH MPOPECCUOHATBHBIX 33124

B mporiecce ocBoeHus 00pa3oBaTeNbHON MPOTPaMMBI JIaHHBIE KOMIIETEHIIMH, B TOM YHCJIE UX OT-
JICJIbHBIC KOMIIOHEHTBI, (DOPMHUPYIOTCS IO3TAITHO B XOJI€ OCBOCHUS O00YYarOIIMMHUCS TUCIUIUINH (MOIyJICH),
MPAKTUK B COOTBETCTBUH C yUEOHBIM IJIAHOM U KaJICHIapHbIM rpa) koM y4eOHOTo mpolecca.

6.1.2. Omnucanue nokasarte/ieil 4 KpUTepHeB OLEHMBAHUS KOMIIETEHLIMIA,
(hopMuUpyeMBIX 10 HTOTaM OCBOEHMS AUCHUIIMHBI, ONHCAHNE IIKAJ

OIICHUBAHUA
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Ilokazarenem OLICHHWBaHUA KOMHCTCHL{I/Iﬁ Ha pa3/IMYHBIX 3Tallax HX (l)OpMI/IpOBaHI/ISI ABIACTCA OO-
CTHKCHHC 06y‘-IaIOH_II/IMI/IC$I MIIAHUPYCMBIX PE3YJILTATOB O6y‘leHI/I$I IO JUCHUILIINHE.

Tloxka3arein

Kpurepum onieHuBaHus

IK-22 - cnocoGHOCTH HCMOJIb30BATH 3aKOHBI H METO/Ibl MATEeMATHKH, €CTeCTBEHHbIX, [YMAHUTAPHBIX U IKOHOMHU-
YeCKHX HAYK NPH pelieHnd NpodeccHoHATBHBIX 3a/1a4

3HaTh:

OCHOBBI ~ aNreOpHl,
MaTeMaTHIECKOTO

aHanM3a, TCOPHUH
muddepeHraTb-

HBIX  ypaBHEHUH,
TEOPUH BEPOSTHO-
CTE M MarTeMaTru-
YECKOM  CTaTUCTU-
KH{, OCHOBHBIE 3a-
KOHBI  €CTeCTBEH-
HBIX HayK, HE00Xo-
JVMBIC JUIS pelle-
HUS CTaHIapTHBIX
3agad mpodeccuo-
HAJbHOU JeATEellb-
HOCTH

OOyyaronuiicst JAeMOHCTPHPY-
€T II0JHOE OTCYTCTBUE HIIH
HEOCTaTOYHOE COOTBETCTBHE
3HAHUM KOHTPOJIMPYEMBIX Pa3-
JIeJIOB MAaTEMaTHKU:

HE CHOCoOeH
BaHHO M  TOCIEI0BATEILHO
u3jgaraTh MaTepHuaj, Hermpa-
BWJIHHO OTBEYAECT HA JOIOJIHU-
TEJBHBIC BOMPOCHI WK 3aTPY/I-
HSETCS C OTBETOM

apryMeHTHpO-

OO6yyatouruiicst 1eMoH-
CTPUPYET HETOJHOE CO-
OTBETCTBHE 3HAHUH IPO-
rpaMmme:

JIOITyCKAFOTCS OLTHOKH,
MIPOSIBIICTCS] HEAOCTA-
TOYHOE, IOBEPXHOCTHOE
3HAHUE TEOPHUH, CYTH
MeTonoB. [ nonyye-
HUS IPaBUWJIBHOI'O OTBETA
TPeOYIOTCS YTOUHSIOIINE
BOTIPOCHI.

OOyuaronmiics
CTpUpyeT
riryOoKue
KOHTPOJIUPYEMBIX

JAEMOH-
J0CTaTO4YHO
3HaHUsA

pasnenos JUCLUTUINHBI,
OTBEYAET Ha BCE BOIPOCHL, B
TOM YHUCJIE JOIOJIHUTENb-
Hple. B TO ke BpeMmsa mpu
OTBETE [OITyCKAET HECyIe-
CTBEHHbIC NIOTPEIIHOCTH
WIM JIa€T HEeAO0CTaTOYHO
MIOJIHBIE OTBETHI

OO0yuaronuiics
JIEMOHCTPHUPYET
IOJIHOE COOTBET-
CTBME 3HAHUN
NpOrpaMMe JuUC-
LUIUTMHEI,

JIOTUYHO U apry-
MEHTHPOBaHHO
OTBEYAET Ha BCE
BOIPOCHI, B TOM
YHCIIE TOMOIHHU-
TeNbHBIE, TTOKA3bI-
BAaeT BBICOKHIA
YPOBEHB TEOPETH-
YECKOM ITOArOTOB-
KU1

yMeThb:

NPUMEHSTh  Mare-
MaTUYECKHUM ammna-
par Ui TeopeTH-
YECKOr0  MOJETH-
pOBaHMS  TpoLEC-
COB, 00paboTkn
pe3yJIbTaTOB  KC-
MEePUMEHTAIBHBIX

HCCIIEOBAHUN U
pelieHuss Ha 3TOi

OO0yJaronimiicst TOKa3bIBacT
HEIOCTaTOYHOE YMEHHE TIPH-
MEHSTh TEOPHIO K PEUICHUIO
mpengaraeMbix 3aaad, J0Myc-
KaeT rpy0Oble OmuOKH pH pe-
[IEHUH 3a]1a4 WM BOOOIIIEe pe-
IIeHUs 3a]1a49 OTCYTCTBYIOT,
HENpaBWILHO OTBEYAET Ha JI0-
MOJIHUTENIbHBIE BOMIPOCHI, CBSI-
3aHHBIC C U3YYaBIINMUCS B
Kypce MaTeMaTHICCKIMU Me-
TOAAMU U MOJIJISIMH WJIH 3a-

OO0yJarontuiics: JeMOH-
CTPHPYET HETIOIHOE CO-
OTBETCTBHE CIICTYIOIINX
YMEHHUIL: pelleHue 3a-
Jla4y, yMEHHE T10JIb30-
BaThCS Pa3IMUHBIMU Ma-
TEMaTHYECKHMH METO-
namu. B pemenun 3anau
MOTYT COJIEPIKaThCs TPy-
OBle OMIMOKH, TIPOSBIIS-
€Tcsl HeZIOCTaTOYHOe
yYMEHHE TNPHUMEHATH TeO-

OOyuarommiicsi IEMOHCTPH-
PpYeT YaCTHYHOE COOTBET-
CTBHE CICIYIOIINX YMCHHIA:
MIPUMEHSTh TEOPETUIECKHE
METO/JIbI K PENICHHUIO 3a/1a4.
YMeHus 0CBOEHBI, HO JI0-
MyCKAIOTCSl HE3HAUUTEb-
HbIE OINOKH, HETOYHOCTH,
3aTPYAHEHUS MIPH PEIICHUU
3a7a4, HE BIUAIOIINE HA
00t XOJ1 peIIeHus

OO6yu4arommiics
JIEMOHCTPHPYET
yMEHHE IMpUMe-
HSTh TEOPHIO K
PEIICHHIO MpeI-
JIaraeMBbIX 3ajad,
NPaBUIIBHO U
MIOJIHO CTPOUTH
peIIeHHs MaTeMa-
TUYECKHUX 3a7a4.
CBobomHO omepu-
pyeT npuobpe-

OCHOBE  CTAaHIAPT- | TPyIHAETCS C OTBETOM PHIO K PEIICHUIO IIpeaia- TCHHBIMH YMEHH-
HBIX 3a7a4 Mpo- raeMbIX 3a7a4. SIMHU, IPUMEHSET
(heccuoHanbHON HX B CUTyalsIX
JeSITebHOCTH TIOBBIMICHHOM
CJI0’KHOCTH.

BJIA/IETh: OOyuaronuiicst He Biajeer win | OOy4aronmiicst BiIajeer OOyy4aromuicst YaCTHIHO OOyyaronuiicst B

B COBEPILIEHHO HEJJOCTATOYHOW | MaTEeMaTHUYECKUMU Me- BIIAJI€CT pa3IUYHbIMU Ma- MIOJTHOM 00BeMe
CIIOCOOHOCTBIO

pemaTs CTaHAapT-

CTCIICHU BJIAACCT

TOAAMH B HEMIOJHOM
o0beme, T0ITyCKaloTCs

TEMATUHYCCKUMU MCTOJJaMH,
HaBbIKHM OCBOCHBI, HO J0O-

BJIaAeCT pa3jani-
HBIMHU MaTC€MaTH-
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HBIE 3aJa4d MPO-
(heccroHanbHOM
JIeATEILHOCTH,
UCIIOJIB3YS 3aKOHBI
U METOJbI MaTeMa-
THKH, €CTECTBEH-
HBIX, TyMaHHTap-
HBIX U HKOHOMHYE-
CKHUX HayK

HaBBIKAMU MPUMEHEHHUSI
TEOPETHYECKOTO arnmapara u
Pa3TUYHBIX MaTEMATHUYECKUX
METOJIOB K PELICHUIO 33724

3HAYUTENIbHBIE OIIMOKH,
MpOSIBIAETCSA HEAOCTA-
TOYHOCTbH BJIAJICHUS Ma-
TEeMaTUYE€CKOU TEXHUKOU,
WCTIBITHIBACT 3HAYNTEIb-
HBIE 3aTpyIHEHUS IIpU
MIPUMEHEHUH HaBBIKOB B
HOBBIX CUTYallUsX.

IIyCKAIOTCS HE3HAYUTENb-
HBI€ OINMOKHM, HETOYHOCTH,
3aTpyAHEHUS NP aHAJIUTH-
YEeCKHUX OIeparusx, IepeHo-
c€ YMEHUH Ha HOBBIE, HE-
CTaHIApTHBIE CUTYAIUH.

YeCKHMH METO/1a-
MH, CBOOOTHO
TOPUMEHSIET Oy~
YEHHEIE HABLIKH B
CUTYaIHsX I10-
BBIIIICHHOM CIIOK-
HOCTH

[IIxana oneHUBaHUSI PE3YJIbTATOB HpOMC)KYTOQHOﬁ aTTeCTallU U ¢€ OIMMCaHUE:

DopMa NPOMeKYTOYHOM ATTECTALMHU: 3a4eT.

[MpomexxyTouyHass aTTecTanusl oOydJarommxcs B (hopMe 3a4eTa MPOBOAUTCS MO pe3yiIbTaTaM BBIIOJN-
HEHHS BCEX BUAOB yueOHOW paboThl, MPELyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAaHHOW TUCHHWIUIMHE, MPH
9TOM YYMTBHIBAIOTCS PE3YNIBTaThl TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLleHKa CTENEeHN
JOCTIKEHHS 00y4aroKUMUCS IIAHUPYEMBIX Pe3yIbTaTOB 00y4EHHs MO JUCHUIUIMHE IPOBOAUTCS IMpenoaa-
BaTeleM, BEAYIIUM 3aHATHS MO AUCUUIUIMHE METOAOM 3KCIepTHON oueHkH. [lo mToram mpomexyTouyHOH

aTTCCTallu! 110 JUCHUIIIIMHE BBICTABIIACTCA OLICHKA «3a4YTCHO» HJIN «HEC 3a4YTCHO».

IIIxaaa one-
HUBaHUSA

Onucanmne

3auTeHo

BeinonHeHb! Bce 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTYAE€HTA K MPOMEKYTOY-
HOH aTTecTanuM, npedycmompentvle npoepammon oucyuniunsi. CTYIEHT AEMOH-
CTPUPYET COOTBETCTBHE 3HAHU, YMEHUI, HABBIKOB ITPUBEJCHHBIM B TAOIUIIAX TTOKA-
3aTelsM, OMEPUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMH, HABBIKAMU, TPUMCHSI-
€T UX B CUTYyaI[USIX MMOBBIIICHHON CI0XHOCTH. [Ipy 3TOM MOTYyT OBITh JAONYIIEHBI HE-
3HAYUTEJIbHBIC ONIMOKH, HETOUHOCTH, 3aTPYIHEHUS MPH AaHAIUTUYCCKUX OIEPaIUsX,
MepeHoce 3HAHUI U YMEHHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

He 3aureno

He BomonHeHBI 00s13aTeJbHBbIE YCa0BUA NMOATOTOBKU CTYACHTA K NMPOMEKYTOY-

HOIl aTTecTaluu, npedycmompentuvle npoepammor oucyuniunvt, UJIN Crynenr ne-
MOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHMH, YMEHHH, HABBIKOB NPHBEICHHBIM B
TaONUIIAX MMOKa3aTelsIM, JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, MPOSIBISIETCS OTCYT-
CTBHME 3HAHWH, yMEHHH, HABBIKOB 110 DAY NOKa3aTeleH, CTyJeHT MCIBITHIBACT 3HAa-
YUTEJbHBIE 3aTPyIHEHUS NPU ONEPUPOBAHUM 3HAHMAMH M YMEHUSIMH IIPH HUX TIEpe-
HOCE Ha HOBBIE CUTYaIllH.

dopMa NPOMEKYTOYHOH aTTeCTAMH: IK3aMeH.

[IpomexxyTouHas arrectaiysi oOy4aroniuxcs B Gopme 3K3aMeHa MPOBOJUTCS 0 PE3yJibTaraM BbI-
MOJTHEHUS BCEX BUJIOB yUeOHOM pabOThI, IPEAyCMOTPEHHBIX YI€OHBIM IJIAHOM 10 JAaHHOM JUCLUIUIMHE, TPU
9TOM YYMTBHIBAIOTCS PE3YJIBTaThl TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH B TeueHHE ceMecTpa. OLleHKa CTENeHN
TOCTHKEHUS 00YYarOIIUMUCS TJIAHUPYEMBIX PE3yNbTaTOB O0YUYEeHHS 1O AWUCIUIUIMHE TPOBOAMUTCS MPENoa-
BaTejieM, BEAYLIUMM 3aHATUS 10 JUCLUIUIMHE METOJIOM 3KCHEPTHOM oueHKH. [lo uroram mpomexyTouHOR
aTTECTalUU 110 JUCLUIIIIMHE BBICTABIIETCS OLEHKA KOTIIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIILHO» UIIU «HE-
YAOBIETBOPUTEIBHOY.
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IIIxana oueHMBaHUA

Onucanue

OT1iIuyHO

Boinosinensl Bce BUAbI y4eOHOH padoThl, MpeAycMOTPeHHbIE pa-
0oueii mporpammoii. CTyIeHT IEMOHCTPHPYET COOTBETCTBHE 3Ha-
HUM, yMEHUWH, HABBIKOB II0Ka3aTeisM, NPUBCICHHBIM B Ta0JIHIAX,
OTEpUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMCHHSMH, HABbIKAMHU,
MPUMEHSET UX B CUTYAIUSIX MOBBIIEHHON CIOXKHOCTH. [Ipu aTOM MoO-
TYT OBITH JOTMYIIEHH HE3HAYNTEIbHBIEC OMNOKH, HETOYHOCTH, 3aTPY/I-
HEHUS TpHU MEPEeHOCE 3HAHUW M YMEHHMM Ha HOBBIC, HECTAHIAPTHHIC
3a/1a4m.

Xopowo

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS NMOATOTOBKU CTYIEHTa K
NPOMEKYTOYHOI AaTTecTalu, MPEeIyCMOTPEHHBIE IPOrpamMMOil

JucHuIIuHbl. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWI, yMe-
HUIi, HABBIKOB TIOKa3aTelNsiM, TIPUBEICHHBIM B Ta0JUIIaX, OMEpUPYeT
NprOoOPEeTEHHBIMU 3HAHHSMH, YMEHHUSIMU, HaBBIKaMU. B To e Bpems
IIPU OTBETE IOITyCKAeT HECYIIECTBEHHBIE MOTPEIIHOCTH, 3aladdl pe-
[IaeT ¢ HeJJoUeTaMu, He BIHSIFOIIUMH Ha OOIINH X0/ peIICHHS.

y)IOBJ'ICTBOPI/ITeJ'ILHO

BrinonHeHs! Bce o0s13aTe/IbHbIE YCJIOBUS MOATOTOBKH CTYAEHTa K
NMPOMEKYTOYHONH aTTecTAUMHM, IPEAYCMOTPEHHbIE MPOrpaMMOit
qucuuiuinHbl. CTYZEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHMM, yMe-
HHUH, HaBBIKOB TOKAa3aTeJsM, IPUBEIECHHBIM B Ta0JIUIAX, ONEpUPYeET
NpUOOPETEHHBIMU 3HAHUSIMH, YMECHUSIMH, HaBbIKamu. Ho mokasbiBaet
HETJIyOOKHe 3HaHUs, IPU OTBETE HE AOIMYCKAET IpyOBIX OLIMOOK HIIH
NPOTUBOpPEYMH, OIHAKO B (HOPMYJIMPOBAHHUH OTBETa OTCYTCTBYET
JIOJKHAsE CBSA3b MEX]y aHAJIM30M, apryMEHTallMeil W BBHIBOJAMH, B
pElIeHnH 3a/1ad MOTYT cojiepXkarbcs TpyObie ommOku. s momyue-
HUS IPaBUIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynosnersopurensHo

He BeImonHeHbl o00s3aTeIbHBbIE YCJIOBHS NMOATOTOBKH CTYAEHTa K
NMPOMEKYTOYHON  aTTeCTAllMM, IPEIyCMOTPEHHBIE IPOrpaMMOi
nucuuiuiniel, MJIA cTynieHT 1eMOHCTpUPYET HEMOJIHOE COOTBETCTBUE
3HAaHUH, YMEHUI, HaBBIKOB IIPUBEJCHHBIM B Ta0JMIAX IOKa3aTelsiM,
JIOITyCKAIOTCSl 3HAYUTENIbHBIE OLIMOKH, NMPOSBIISETCS OTCYTCTBHE 3HA-
HUM, YMEHUH, HABBIKOB 110 PSAY IOKA3aTENEH, CTYIAEHT UCIBITHIBAET
3HAUUTENbHBIE 3aTPYAHEHUS NIPH ONIEPUPOBAHNM 3HAHUSAMHU U YMEHU-
SIMHU.

q)OHZII)I OLCHOYHLIX CPEACTB NPEaACTAaBJICHbLI B IPUW/IOKCHUHA 2K paﬁo'{eifl nmporpamme.

7. Y4eOHo-MeTOANYECKOEe U HH(POPMAIUOHHOE 00ecneYeHUe JUCHUNITUHBI

a) OCHOBHasl JINTepaTypa:
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1. 3y6kos B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., [Tymxkaps E.A. Kypc maTematu-
KM JUTSl TEXHUYECKUX BBICITUX y4eOHBIX 3aBeneHuil. M.: MITY, 2012.- 400

2. Munocuer B.b., Mapteiaenko A.U., Jlsxoeckuii B.A., 3yokoB B.I'. Kypc Bwicmieli MaTeMaTHKH:
VYuebnoe nmocodue. Yacts 1.M.: MTY, 2007; Hacts 2.M.: MIT1Y, 2007. Yacts 3. M.: MI'1Y, 2011-
400.

3. I'mypman B.E. Teopus BeposSTHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA. 12-¢ u3a. crep. M.: KOpaiir,
2013.-54

0) MONOTHHUTEIbHAS JIUTEepaTypa:

1. IMuckynos H. C. AuddepennmansHoe 1 MHTETpaIbHOE HCYUCIECHUS TS BTY30B. B 2-X TOMax.
M.: Unurerpain - [Ipecc, 2009. -1996-2005 11545

2. byrpos S.C., Hukonbckuii C.M. Bricias MaTeMaTHKa: Y4eOHHK JUIsl By30B B 3-X Tomax. M.: Jlpoda,
2009.-2005 - 716

3. 3ummna O.B., Kupunos A.1., CanpankoBa T.A. Bricmas matemaTrka. M. 2008. 2001-2005 118 a.

4. COOpHHUK 3a/1a4 110 MaTeMaTuKe AJs1 BTy30B. Y4ueOHoe nocobue. B 4-x wacrsx. // [lox pen. A.B. Edu-
MoBa, A.C. Ilocnienosa. M.: Hayka. 2003-2004. — 798>

5. UnterpanpHoe ncuucienne GyHKIMA OJHOW W HECKOJBKUX IMEPEeMEHHBIX. TeopHs mois: MeToamde-
CKHME YKa3aHHs U BapuaHThl pacyeTHo-Tpaduueckux padot // boxynoB M.A., bopoauna C.U., ITokaze-
eB B.B., Teym b.JI., Tkagenko O.U.. M.: MI'TY «MAMMW», 2009. 7 smn.pec. DNeKTpOHHBIN pecypc.
Pexum noctyna http://lib.mami.ru/lib/content/elektronnyy-katalog.

6. Kypc nexmuii mo nuHeitHOH anrebpe W aHAIUTUYECKON reomeTpun: yaeOHoe mocodue. / Kynpssies
B.1IO., Marsimm B.U., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMW», 2009. 375.

7. Maremaruveckuit ananus. Teopust npenenoB u auddepeHanTbHoe UCUUCTICHNUE: OCHOBHBIC TTOJIOKE-
HUSI TCOPUH, METOJMYECCKHE YKA3aHHs W BapUaHThl pacueTHO-rpaduueckux padot // bomynos M.A.,
Bopoauna C.U., Koporkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMWN», 2009.-25

8. Koran E.A. OObikHOBeHHbBIE TU(epeHIINATBLHBIE YPABHEHHS W OMEPAMOHHOE UCUUCIICHHE. Y4eO-
HOE 1oco0ue Mo JUCHMILIMHE «MarteMaTukay JUisl CTYACHTOB BceX crenuanbHocTeid. M. 2006, 893
311.p. DnekTpoHHbIi pecype. Pexxnm nocryna http:/lib.mami.ru/lib/content/elektronnyy-katalog.

9. Koran E.A. Yue6Hoe nocobue no kypcy «Teopust pyHKIMH KOMIUIEKCHOH MEPEMEHHON U Omepalu-
OHHOE MCYMCIICHUE» IS CTYJICHTOB BCEX CIEIHAIbHOCTEH M HANpPaBJICHUSI MOATOTOBKU JUILIOMHUPO-
BaHHBIX CIEIMAIUCTOB U 0aKaIaBpOB OYHOTO M OYHO-3a04HOrO oTaeieHuid. M. 2011. 385 am.p. Dnek-
TponHbI pecype. Pexum nocryna http://lib.mami.ru/lib/content/elektronnyy-katalog.

10.Koran E.A. DnaeMeHTHI Teopur BEpOATHOCTEH M MaTeMaTHYECKOH CTAaTUCTHKH. Y4eOHOoe mocodue 1mo
IUCcIUIUIMHEe «MareMaTtukay JjIsl CTYACHTOB, 00ydaroluXcs MO CHEeNHAILHOCTH «ABTOMOOHIIE- U
Tpakropoctpoerue. M. 2007. 423

B) IPOrpaMMHoe o0ecriedeHre 1 HHTEPHET-PeCypChbl:
[IporpammHoe obecrieueHne He TIPEeTyCMOTPEHO.
I/IHTepHeT-pecprLI BKJIFOYAKOT y‘le6HO-M€TO,Z[I/I‘leCKI/IC MaTCpuaibl B 3JICKTPOHHOM BUJC, IPECACTAB-

JeHHbIe Ha caiite mospolytech.ru B pazaene: «Kadenpa «Maremarukan»
(http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTpOJ'H:HI)IX Sa,I[aHI/Iﬁ 110 JUCHUITIINHE Hp €ACTAaBJICHBI Ha caﬁTax:
http://i-exam.ru, http:// fepo.ru.
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Ilone3nsie y‘lC6HO-M€TOILI/I‘{eCKI/Ie n I/IH(i)OpMaLII/IOHHI:IC MaTcpuajibl NPCACTABICHBI Ha cairax:

http://exponenta.ru,

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

8. MarepuajibHO-TeXHUYECKOe o0ecnieyeHue TUCIUITHHbI

MaTepHaano — TexHudeckas 0asza YHUBEPCUTETA obecreynBaeT IMMPpOBCACHHUEC BCCX BHUJ0B 3aH$ITI/II>'I,
MpeayCMOTPEHHBIX y‘le6HLIM IUIaHOM U COOTBETCTBYCT HeﬁCTBYIOHlHM CaHUTApPHBIM W ITPOTHUBOIIOXXAPHBIM
ImpaBujiaM U HOpMaM.

Jns mpoBeaeHus y4eOHbIX 3aHATUH UCIOIb3YIOTCS:

- JIEKLMOHHbIE ayJAUTOPUHU U ayIUTOPUH ISl IPOBENEHUS MPAKTUIECKUX 3aHATHH, B TOM YHCIE, OCHAIICH-
HBIE MYJIBTUMEIUHHBIM 000PYIOBaHUEM ISl IPOBEACHUS ayIUTOPHBIX 3aHATHH (IPOEKTOP, HOYTOYK, MUK-

podoH u T.11.);

- U1 pabOTHI CO CIELMATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIICYEeHNEM BO BpPEMSI MHTEPAaKTUBHBIX IpaKTHYe-
CKHUX 3aHSITHH UMEIOTCSI KOMIIbIOTEPHBIEC KJIACCHI YHHUBEPCUTETA.

9. MeToau4yecKue peKOMEHIAMHU JJIsl CAMOCTOSATENbHON PadoThHI CTY1€HTOB

Pa3nen: 3jieMeHTHI JUHEHON aare0pbl

Martpuus! u onpeaeauteau. lIpexmae Bcero, CTyIeHT TOKEH MOHITH, YTO MAaTPHIIA — 3TO TabIUIa
qucen (MpuYeM 3Ta TabIuia MOXKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, @ MOXKET OBITh H IPSIMO-
YTOJIBHOH), @ OIPEJICIIUTENb- 3TO YUCIIO, 3alIMCHIBAEMOE B BUJIC KBAIPATHOM TaOJHUIIbI, TO €CTh ONPEACTUTE-
JIY CYIIECTBYIOT TOJIBKO y KBaJIPATHBIX MaTPHIL.

Crnenyer oOpaTuTh 0c000€ BHUIMaHUE Ha ONEPAI[MI0 YMHOKEHUS MPSIMOYTOJIBHBIX MATPHUII U TOHSTH,
KaKUM TIOJy4aeTcs MOpPAJ0K MaTpHllsl — mpou3BeaeHns. Oco0eHHOCTh MaTPHUIl TaKXKe COCTOUT B TOM, YTO
NPOM3BEICHIE MATPUIl He TepecTaHoBouHO, T0 ecth AB # BA .Cremyer oGsi3arennbHO yOemuThesi B 9TOM,
PEIINB COOTBETCTBYIOLIUE 3a1a4H.

BaxxabeIM sBIsieTCS OHATHE OGpaTHOﬁ MaTpHUIlbl. Ha)_'[O 3HATh YCJIOBUC CYHICCTBOBAHHA OGpaTHOﬁ
MaTpuIibl 1 AJITOPUTM €€ MMOCTPOCHMUA. Ilocne ee BEIUMCIICHUS uenecoo6pa3H0 ACJIaTh NPOBECPKY MPABUIBHO-

-1
CTH PCUICHUS, BBIIIOJHUB OIICpAllU0 YMHOKCHUSA A A=E (,Z[OJ'DKHa NOJIYYUTBC CAUHUYHAs ManI/IL[a)

IIpu m3ydeHnn ONpeneTuTeNe Haa0 Y€TKO YCBOUThH MOHATHS MHUHOpPA, allreOpandecKoro JOIOTHE-
HUS, 3HATh MHOTOUKCJICHHbIE CBOMCTBA onpeneauTens. st OCBOGHUS TEXHUKU BBIYUCICHUS ONpeaeauTenc
1esecoo0pa3Ho, BEIOPAB MPOU3BOJIBHEIN OMPEACINUTENb BBIIIE TPETHETO MOPSIKA, PACKPHITh €T0 Pa3IMIHBI-
MU Ccroco0amMu, IPUMEHsIs Pa3IoKEHUE U 10 CTPOKaM U 1o croionaM. OOparure BHUMaHUE, KAKUE CTPOKU
(cToNOIBI) TIPENIOYTUTENbHEE BBIOUPAThH ISl PACKPBITUS OMPEACIUTENs, YTOOBl YIPOCTUTh €0 BBIYHCIIEC-
Hue. OcobeHHO 3(D(PEeKTHBHO BBIYUCIICHUE OIPEJIEIUTENEH C TIOMOINBIO AJIEMEHTAPHBIX MPeoOpa3oBaHMUIA,
MIPUBOJISIIIIAX €T0 K TPEYTOJILHOMY BUITY.
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[Ipu nzyueHnu pemieHuii cucteM JTMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY) oOpaTure BHIMA-
HHeE, [IPEXk/IE BCETO, Ha MOHATHE PELICHUS CUCTEMBI U YCIOBUS CYIIECTBOBAHHS PEIICHHUN B 3aBUCUMOCTH OT
COOTHOIIICHHUS MEXIY PaHTOM MaTpPHIIBI, PAHTOM PACIINPEHHON MaTPHIIBI CHCTEMBI U YHUCIIOM HEU3BECTHBIX
u ypaBHeHui. OOpaTTe BHIMaHUE Ha yCIOBHs puMeHeHus ¢hopmyn Kpamepa u metoma oOpaTHON MaTpH-
upl. BHnMarenpHo pazbepute mpuMephl pelIeHUs] TPOU3BOIBHBIX CUCTEM JIMHEHHBIX anreOpandeckux ypaB-
HeHuil MeTooM ["aycca (BBemeHre 0a3MCHBIX U CBOOOIHBIX IEPEMEHHBIX).

Pa3znes: DiieMeHThbI BEKTOPHOI airedopbl

[Ipu u3yyeHnn TaHHOW TEMbI OOPATUTEC BHUMAaHUE HA JIMHEHHBIC OTICpaIliK HaJl BEKTOPAMU, Ha TIOHSATHUS JIH-
HEHHOW HE3aBHCHMOCTH M JIMHCHHOHN 3aBUCUMOCTH BEKTOPOB, Ha ()yHIAMEHTAJILHOE MOHATHE 0a3uca BeK-
TOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha pa3ioKeHne BEKTOpa Mo 0a3ucy.

3HaTh ompezeicHHE, TEOMETPUICCKIE CBOMCTBA CKAISPHOTO, BEKTOPHOTO M CMEIIAHHOTO TPOH3Be-
JeHHsI BEKTOPOB, (DOPMYIIBI IJIsl WX BBIUMCIICHHS B BEKTOPHON M B KoopawHaTHOU (opme. OOs3aTensHO
3HATh U YMETh MPOBEPATH YCIOBUS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3gen: koMIIeKCHbIE YHCJIA 1 MHOTOYIE€HbI

B sTOM paszmene, npexae Bcero, HaIO MOHATH, YTO KOMIUIEKCHOE YHCIIO SIBHJIOCH PacIIMPEHUEM I0-
HATHSA HeﬁCTBHTCHLHBIX 4YuCel, 3HaTh ONPCACIICHUC U TPU (bOPMI)I 3aIllMCH KOMIUICKCHOI'O 4YHCJIa, TCOMCT-
PHYECKYI0O MHTEPIPETAIMI0 KOMIUIEKCHOTO YMC/ia U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKE-
CTBOM KOMIUIEKCHBIX YHCEI M MHOKECTBOM TOYEK KOMIUICKCHOM IUIOCKOCTH. KOMIIIEKCHBIE Yciia MOXKHO
n300pakaTh C MOMOIIBI0 BEKTOPOB HA KOMIUICKCHOM MIOCKOCTH. [103TOMY Omepaiiiu ClIoKeHUsI U BbIYHUTA-
HUA KOMIUICKCHBIX YHCCII MOT'YT 6I)ITI) CBCICHLI K OII€palusM CJIOKCHHUSA W BbIYUTAHUA COOTBCTCTBYIOIIHX
BEKTOPOB.

Hazno 3HaTh W yMeTh BBINOIHATH ONEPALlUU YMHOKEHUS, JEJICHHsI, BO3BEJIEHUS B MOJOKUTEIBHYIO
CTEIEHb KOMIUIEKCHBIX YHCell, 3alIMCaHHbIX B TPUTOHOMETPUYECKOH (opme, n3BiIeUeHHs: KOpHsS N-Oi cre-
NEHU W3 KOMILJIEKCHOTO YHCIIA.

O6paTI/ITB BHUMAHUEC HA TO, YTO MHOKCECTBO KOMIIJICKCHBIX YHCEJ ABJIACTCA 3aMKHYTBIM, TO €CTb
mobas anre6pa1/1quKaﬁ onepanusa HaJl KOMIUUICKCHBIMU YHUCIAMU HE BBIBOAUT 3a IMPCACIIbI 00JIaCTH KOM-
TIJICKCHBIX YHCECII.

Pa3gen: 31eMeHThIl MATEMAaTHYECKOI0 aHAJIH3A

ITpu nzyuennn auddepeHnranbHOro ucyuciaeHus: QyHKIMN OJHOM IepeMEeHHON oOpaTuTe BHUMA-
HUE Ha TOHATHE mpejena GYHKIUU B TOUYKE M METOJBI €T0 BbIuucieHus. [Ipenen — olHO W3 OCHOBHBIX IO-
HATHHA MaTeMaTH4YecKoro aHanusa. lIpu BblUMCIIEHMM npeaesioB QyHKLUUHU HAJO, MPEXIE BCEro, BHISICHUTD

0 o
XapakTep HeomnpeneneHHoctu | —, —, 0-00,00—00,1" |. YroObl OBIageTh TEXHUKOMW pelIeHus 3a1a4 Ha
Q0

BBIYMCJIICHUE NPCACIIOB, HAJA0 3HATH JBA 3aMCYATCJIBHBIX IIpEAcia, Ta6n1/1uy JKBUBAJIIEHTHLIX OECKOHEYHO
MaJiblX, IIpaBHJIO .HOHPITaJ'IH, Pa3JIMYHbIC TPHUEMBI PACKPBITUA HeOHpGHeHeHHOCTGﬁ B 3aBUCHMMOCTH OT BHJa
(I)YHKLII/II/I " pCUINTb AOCTATOYHO OOJIBIIIOE KOJUYECTBO 3aaad.

[Ipu n3yueHnn Tem, NOCBSAICHHBIX MPOU3BOHON U MU depeHnrany QyHKIUHA, HaJI0 OCMBICIHTD UX
TreOMETPHUYECKHIA CMBICIT, TOHUMATh pa3indre MeXAy HUMU (IudQepeHnnan - 3To riiaBHas JMHEHHas 4acTh
npupanienuss QyHkyn). TBepao 3HaTh (Kak TabnuIly yMHOXEHUs) HopMydibl TudQepeHInpoOBaHNs OCHOB-
HBIX DIIEMEHTapHBIX (QYHKIUH u mpaBuia auddepeHnrpoBanus (Bce, KOHEYHO, HO OCOOEHHO MPABUIIO
muddepeHInpoBaHUs CIOKHON QYHKINN).

OOpartuTe BHIMaHHE TaKKe HAa 0COOCHHOCTH U depeHInpoBanys GyHKIMA, 33JaHHbIX B HESIBHOU
¢dbopme, napamMeTpuvecKy, Ha IprUeM Jorapupmuaeckoro AuddepeHIpoBaHusL.

Crenmyer 4eTKO 3HATh M YMETh IPUMEHSTH AJITOPUTM HCCIIeIOBaHUS QYHKIIUA U IOCTPOCHUs Tpadu-
KOB: OIpeJIeNICHHEe TOYEK pa3pbiBa (M UX KiacCU(UKAIUIO), aCUMITOT rpaduka (BepTHKAIBHOM, HAKIIOHHOM,
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FOpI/I3OHTaJILHOI>’I), HCO6XOI[I/IMLIC U JO0CTAaTOYHBIC YCJIOBHUA MOHOTOHHOCTHU (byHKL[I/II/I, CYHICCTBOBAHUA JI0-
KaJIbHOI'O 3KCTpEMYyMa, NPOMCIKYTKOB BLIITYKIIOCTU U BOTHYTOCTHU (I)YHKLII/II/I 1 TOUYCK neperHGa.

Pazpen: nuddpepenunanbroe ncunciaeHue GyHKUMi HeCKOJIbKUX NepeMeHHbIX

[Tpu u3ydeHun JaHHOTO paszzesia 0OpaTUTe BHUMAHHE Ha TO, YTO (PYHKIHS JBYX IEpPEMEH-
HBIX UMEET HATJISIAHBIA T€OMETPUUYECKHUM CMBICT — 3TO TTOBEPXHOCTH B TPEXMEPHOM MPOCTPAHCTBE

Hano ocMbICIUTh MOHSATHS YaCTHBIX MPOU3BOAHBIX U MoJHOTro nuddepeHimana u ocobeH-
HOCTh WX BBIYHCIICHHS, OBJIAJICTh TEXHUKOW BBIYMCICHHS MTPOU3BOIHBIX OT CIOKHOW (DYHKIIUU He-
CKOJIbKUX TepeMeHHbIx. CiieyeT o0paTuTh BHUMAHUE Ha TO, 4TO s QyHKuuu Z = Z(X,Y)cMme-

0’z 9%z

oxoy  yox

[IIAHHBIE YaCTHBIE MPOM3BOJHBIC BTOPOTO MOPSIKA PaBHBI MEXAY COOOIA: (Teopema

[IBapua), To ecTh NOPAAOK U PEPEHIIMPOBAHUS HE UMEET 3HAUCHHUS.

JUis GyHKIMN HECKOJIBKHMX MEPEMEHHBIX CKOPOCTh U3MEHEHHs (PYHKIMH B MPOU3BOIBHOM
HAIPaBJICHUU XapaKTEPU3yeTCsl MPOU3BOJHOM 10 HAIPABJICHUIO, 2 HAMOOJbBIIAsi CKOPOCTh H3MEHE-
HUs QyHKIUU OyJeT B HalpaBIeHUU BeKTOpa rpaaueHTa. Cienyer oOpaTUTh B 3TOM TeMe BHUMa-
HUE Ha He0OXOUMOE U JOCTAaTOUYHOE YCJIOBHSI CYILIECTBOBAHUS IKCTpeMyMa (DYHKIMU HECKOIbKUX
IIEPEMEHHBIX.

Pa3nen: HHTErpajibHOC HCIUCICHHE

B uHTErpansHOM HCYHCIEHUH pelIaeTcs 3a1ada, o0paTHOW TO#, KoTopasi paccMaTpuBajiach B Aug-
(epeHIMaIbHOM UCUUCIIEHMH HEOOX0MMMO HaiiTh juis ganHoi dynkuun f(X) Takyroo QyHKImIO, pous-
BOJHAA OT KOTOPO# Obla OBl paBHA 3aaHHON. MHTerpupoBaHne QYHKIHUNA — JOCTATOYHO CIIOXKHBIN pasier
MaTEeMaTHKH, OBJIaJIETh KOTOPbIM MOXKHO TOJBKO, €CIIU CTYJICHT «BO3BMET» JOCTATOYHO OOJIBIIOE KOJIUYE-
CTBO MHTETPAJIOB Pa3HOTO THIIA.

Hapo TBepao 3HaTh TaOMUIly MHTETPAlOB OT OCHOBHBIX 3JEMEHTAPHBIX (DYHKIUIA, OCHOB
HBIE METOJbl MHTEIPUPOBaHMS (3aMEHa IEPEeMEHHOH, MoABeleHHEe Mmox 3Hak auddepeHnHana,
WHTETPUPOBAHUE 110 YaCTSM, TMPHEMbI BEIYUCICHHS HHTETPAJIOB OT PAllHOHAJBHBIX Jpo0ei, OT
Pa3HOro THUIA TPUTOHOMETPHUECKUX (PYHKIIHIA).

Ha,Z[O OCMBICJIUTE €AUHCTBO MOAXOHAa K IMOCTPOCHUIO OIPCACIICHHBIX, KPATHBIX, KpHBOJ’IHHeﬁHBIX,
MOBCPXHOCTHBIX UHTCI'PAJIOB — IIOCTPOCHUC HeKOTOpOﬁ HHTeraJ'ILHOﬁ CYMMBbI U HpeI[eJ'ILHHﬁ epexon.

3HaTh F€OMETPHUUYECKHI CMBIC M OCHOBHYIO (DOPMYJIy BBIUYHCIICHHS ONpPENEICHHBIX MHTErPajioB —
¢dopmyny Hetorona — JleitOHuma, reomerpuieckie u GU3NIECKUE MPUIOKEHUS ONMPEIECICHHBIX U KPaTHBIX
WHTETPaIOB, YMETh HaXOAUTh TUIOMA/b TUIOCKON (DUTYPHI, JUIMHY KPUBOH, 00BEM H IIIOMIAJh TTOBEPXHOCTH
TeJ BpaIlleHHUS.

Pasnen: ynciioBblie M GyHKIMOHAIbHBIE PAIBI

HpI/I N3YUCHUN JIaHHOP'I TEMBI, IIPEKAC BCEro, HAAO0 OCMBICINUTD IMOHATHE CYyMMbI 0ECKOHEYHOTIO paaa
Kak Ipejciia rmocjiaea0BaTCIbHOCTH YaCTUIHBIX CYMM.

Heo0xonmnmo cHavana HayduThes KIACCH(PUIUPOBATH PSJIBI MO THIIAM: YHCIOBBIE MOJIOKUTEIbHEIC,
3HaKoNepeMeHHbIe, (YHKINOHAIBHBIE, CTeIIEHHbIE, TpUroHoMeTpuueckue psasl Oypre.  M3yunts Teope-
TUYECKUE CBEICHMS: TEOPEMBI CPaBHEHHsI, HEOOXOJUMbIE U JOCTATOYHBIE NPU3HAKH CXOJUMOCTU. 3HATh U
YMETh MPHUMEHATH JTOCTATOYHBIE MPU3HAKH CXOAMMOCTH TOJOKUTENBHBIX pANOB: mpu3Haku [lamambepa,
Komu, unrerpansusiii npusHak Kommn.

Jis 3HaKOUepeAYIOMIUXCS PIOB OOpaTHTh, BHUMAaHUE Ha TMOHSTHSI a0COIIOTHOM M YCIIOBHOM CXO/TH-
MocTH. 3HaTh npusHak JleiibHnuna u o6obneHnbe npu3Haku Janambepa u Ko,
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Jlyist cTeneHHBIX pSAIOB 3HATh TeopeMy AOens, olpeeiecHne HHTepBaja 1 pajnyca CXOJAUMOCTH, 00-
paTUTh BHUMaHHWE HA TO, YTO TPeOYETCS UCCIICOBAaHUE MOBEICHUS Psjia B TPAHUYHBIX TOYKAX WHTEpBAJa
cxoaumocTH. O0s3aTeNbHO 3HATH PA3I0KEHHSI OCHOBHBIX JIEMEHTApHBIX (DYHKIHH B psaasl Teinopa n Mak-
JIOpEHAa U yCIIOBHE PAa3NoXKUMOCTH (GYHKITUH B psia Teitnopa.

Pa3nen: o0bIkHOBeHHbIE TU(depeHIIuaTbHbIE YPABHEHUS

Wzydenne nuddepeHnnanbHblX ypaBHEHUH MMEeT BaKHEWIee 3HAUCHUE B MaTeMaTH4e-
CKOM MOAroTOBKE MHXKeHepa. OObACHAETCsS 3TO TeM, YTo JuddepeHIaabHble ypaBHEHUS Mpe-
CTaBISIOT OO0 MaTeMaTHYECKUE MOJIEIM CaMbIX Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUH, TaK Kak
UX PELICHUsS MO3BOJAIOT OIUCATh BOJIIOLMIO M3Y4aeMOIO MPOLECCa, XapaKTep INPOUCXOAAIINX C
MaTepUaIbHOU CUCTEMON U3MEHEHUH B 3aBUCHMOCTH OT I1I€PBOHAYAJILHOTO COCTOSIHUS CUCTEMBI.
OTtnuuuTenbHOE CBOMCTBO UG (epeHIHaTbHbBIX YPaBHEHHH COCTOMT B TOM, YTO IIPU UX UHTETpH-
pPOBaHUM OOBIYHO MOJTYYaeTCsl OECUHCICHHOE MHOXKECTBO pemieHuid. [y ypaBHEHHs IepBOro Io-
psiiIKa 3TO MHOXKECTBO OINMCHIBAECTCS OJHOW IMPOU3BOJIBHOM IMOCTOSHHOM. YUTOOBI BBIIENUTH U3
0ECKOHEYHOT0 MHOXKECTBAa PEIICHHH TO, KOTOPOE OINMMCHIBAET MMEHHO JAaHHBIM MpoIecc, HeoOXo-
JMMO 3371aTh JOIOJHUTEIbHYI0 HH(POPMALIMIO, HAIpUMep, 3HaThb HayallbHOE COCTOSIHUE Ipoliecca.
Takoe nOMONHUTEIBHOE YCIOBUE HAa3bIBAECTCS HAadaJlbHBIM YCIOBUEM.

3agaua nHTErpupoBanus AuddepeHnnanbHOro ypaBHEHHs IEPBOro MOpPsiIKa COBMECTHO C
HayaJIbHBbIM YCJIOBUEM Ha3bIBACTCA HA4daJIbHOW 3amadel uiu 3axaded Komm.

Jnsa nuddepeHnanbHbIX  ypaBHEHUH NEPBOro MOpsijKa CleAyeT pa3indarh oolee, 4acT-
HOE ¥ 0c000€ pelIeHus, a TaK)Ke OOIIHIA, YaCTHBIN U 0COOBI HHTETPAIbI.

[Tpy MHTErpUpOBaHUM ypaBHEHUM NEPBOrO NOPSAAKA HAJO MPEXKAE BCETO ONPEACIUTh THUIL
YpaBHEHHUS, a 3aT€M YK€ NPUMEHUTh TOT MJIU MHOW MeToJ peweHus. Hano o0s3aTenbHO OCBOUTH
IIpoLEeAYypY NPUBEICHNS yPaBHEHUS NIEPBOr0 NOPSAAKA K YPAaBHEHUIO C Pa3[eICHHBIMU IIEPEMEHH bl-
MU, TaK KaK UIMEHHO TaKH€ YPAaBHEHUS MOKHO HEIIOCPEICTBEHHO HHTETPUPOBATh.

Jis nuddepeHnnanbHbIX ypaBHEHUH N — ro nopsaka o0s3aTeNbHO 3HaTh IOCTAHOBKY 3a71a-
g Komm, kpaeBoii 3a7a4n, 3a/1a4n Ha COOCTBEHHbIC 3HAUCHHUS.

B Teme, nocsieHHON JIMHEHHBIM U depeHIMaTbHBIM YPaBHEHUAM N — IO HOpsijiKa, Hal0
3HATh TEOPEMBI O CTPYKTYpe OOIIET0 pelIeHHs] OTHOPOAHBIX M HEOTHOPOJHBIX YPAaBHEHUMH, TaK KaK
OHH YKa3bIBAIOT YTk NOCTpOEHUS 0011ero pemeHus. OOpaTuTh BHUMaHUE HA TO, YTO PEIICHUE JIH-
HEHHBIX OJHOPOJHBIX NH(epeHInaNbHbIX YPaBHEHUN N — IO MOpsiiKa ¢ IOCTOSIHHBIMU KO3 u-
[IUEHTaMHU He TpeOyeT UHTETPUPOBAHNUS, @ CBOJUTCA K YHCTO ajredpanyeckoi npodieme Haxoxzie-
HUSl KOPHEH COOTBETCTBYIOLIETO XapaKTEpUCTUYECKOro ypaBHeHHs. Haslo 3HaTh BUJ YacCTHBIX pe-
IIEHUH JTUMHEHHBIX OJHOPOAHBIX TU(GEpEeHIIMATbHBIX YPAaBHEHUI N — ro Mopsaka ¢ HOCTOSHHBIMU
K03 dULIEeHTaMH B 3aBUCUMOCTHU OT BHJIa KOPHEN XapaKTEPUCTUYECKOTIO ypaBHEHHUSI.

Hazno 4eTko ysACHHUTH aJrOPUTM MOCTPOEHUS YAaCTHBIX PEIICHUH JIMHEWHBIX HEOJHOPOIHBIX
g depeHINaTbHBIX YPaBHEHUH METOJOM MoJa00pa (METOJAOM HEONPEENIEHHbIX KO3(PQUIeH-
TOB), 0OpaTHB BHUMaHME Ha TO, YTO B ITOM CJy4yae BUJ YACTHBIX PELICHUH HEOJHOPOIHOTO ypaB-
HEHUS COOTBETCTBYET 110 CTPYKTYPE 3aJaHHOW ITPaBOW YaCTH.

Paspen: Teopust BeposiTHOCTEH

I[J'IH YCHECIIHOI'O OBJIAACHHUA MATCPUAJIOM JOAaHHOI'0 pa3aciia HCO6XO,Z[I/IMO, Ipexac BCCro, UYCTKO
YCBOUTH OCHOBHBIC ITOHATHUA TCOPHUU BepOHTHOCTeﬁ, O4YC€Hb HIMPOKO UCIIOJIB3YEMBIC B Pa3JIMYHBIX IMTPUIIOKE-
HUAX:. ITIOHATHC cnyqaﬁHoro COOBITHS U €T0 BEPOATHOCTU, CYMMBI U IMTPOU3BEACHUA CO6BITI/H71, TIOHATHA CITY-
YalHOH BEJIWYMHBI U 3aKOHA €¢ pacipeaciCcHud, MaTeMaTUYCCKOro OXXUAaHUuAg U JUCIICPCHUN cnyqaﬁﬂoﬁ BC-
JIMYUHBI.

Hano noHsTh, 4TO BEPOSITHOCTH — 3TO YUCIIOBAsi MEPA CTENEHW BO3MOKHOCTH IOSBJIEHUS CIy4YailHO-
ro coOBbITUS. 3HATh KJIACCHYECKOE, CTATUCTUYECKOE M TEOMETPHUUECKOE ONpeIeIeHHsI BEPOATHOCTH, CBS3b U
paznnine Mexy HUMU. HecMOTpsi Ha BHEIHIOK MPOCTOTY KIIACCUYECKOH (OPMYIIBI ONpeieIeHUs BEPOSIT-
HOCTH ciy4daiinoro coositust A: P(A) =M/ N, HemocpecTBEHHBIN TI0/CYET YKCIa N BCEBO3MOKHBIX UCXO-
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JIOB UCTIBITAaHUSI © M - 4KciIa OJaronpuATHBIX UCXOMIOB TpeOyeT mpuMeHeHus: popMyn koMOnHaTopuky. [1pu
9TOM B Ka)KJOM KOHKPETHOH 3a/iade Halo MPOAHAIU3UPOBATh, KAKON THUI COEIUHEHUH BO3HMKAET, KOTAA U3
HEKOTOPOT'0 MHOXKECTBA AJIEMEHTOB M3BJIEKACTCA JIPYroe MOJAMHOKECTBO (3TO MOTYT OBITh pa3MEIeHIs, TIe-
pPECTaHOBKH WM codyeTaHus). [Ipy BBIUMCIEHUHN BEPOSTHOCTEHN CIIOKHBIX COOBITHI HA/I0 YMETh MPECTABUTh
WX B BHUJIE CYMMBbI WM TPOU3BEICHUS (MM CyMMBI MPOU3BEACHUI) MPOCTHIX COOBITHH U MPUMEHHUTH COOT-
BETCTBYIOIIIME OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

Hano 4etko pa3inyarh TUMBI CIyY4alHBIX BEJIUYMH — TUCKPETHBIC W HETPEPHIBHBIC U 3HATH OCHOB-
HBIC 3aKOHBI UX pacrpeneicHus (OMHOMHUaNbHBIN, [lyaccoHa, rUIepreoMeTpuiecKuii, 0COOCHHO, HOPMaTh-
HBI 3aKOH PacIpeeIICHs).

Jns ommcanusi 3aKOHOB PACHPECICHUs] HENPEPBHIBHBIX CIYYalHBIX BEIUYUH MPUMEHSIOT HHTE-
rpabHy0 (QYHKIUIO paclpeaeeHuss BEPOSTHOCTEN ciydaiinoit Benmumunnsl F (X) M mioTHOCTh BEpOsTHO-

creii f(X). Hamo ycBouTh onpesenenust, BEPOSTHOCTHBINA CMBICII M CBOWCTBA 3TUX (DYHKLIUH, CBI3b MEXKILY
HUMH U pacueTHbIe (POPMYIIBI U1l MX ONpPEACICHUSI.

Hano 3nath onpexnenenue, pacyeTHble (OPMYIbl M BEPOATHOCTHBIN CMBICT OCHOBHBIX YHCIIOBBIX Xa-
PaKTEepUCTUK CIy4YailHON BEIMYMHBI — MAaTEMaTHYECKOTO OXKHUIaHUA (CpEIHEro 3Ha4YeHus) U JUCTIepCHH (Xa-
PaKTEepUCTUKHU pa3dpoca BOZMOKHBIX 3HAYECHUS CIIy4aifHON BEJIMYUHBI OTHOCUTEIBHO CPEAHEr0 3HAUCHHUS).

Pa3znen: maTreMaTudeckasi CTATHCTHKA

[Tpu n3yueHnn MaTeMaTHYECKOH CTATUCTUKU HAJI0 MOHSATH, YTO OHA TECHEHITUM 00pa3oM CBs3aHa C
Teopuel BepOsSTHOCTEH, U OOJBIIMHCTBO €€ BRIBOJIOB 0a3UpPyeTCs Ha MPEIEIbHBIX TEOPEMaxX TEOPUH BEPOSIT-
HOCTEH.

Bce xapakTepuCTHKH, H3y4acMble B Kypce€ MaTEeMaTHYECKOW CTAaTUCTHKH, SBISIIOTCA CTaTUCTHYE-
CKMMH aHAJOraMH COOTBETCTBYIOIIMX XapaKTEPUCTHK, PACCMAaTPHBAEMBIX B TEOPUH BEPOSITHOCTEH, MONIY-
YEeHHBIMH Ha OCHOBE OIPaHMYEHHOTO YHCJIA OMBITHBIX AaHHBIX. Clle0BaTeNbHO, €CIH, HampuMep, MaTeMa-
TUYECKOE O’KHJAHWE U JUCIIEPCHs CITydallHOW BEIMYUHBI, U3y4aeMble B TEOPHUU BEPOSITHOCTEH, SIBIAIOTCA
XapaKTepPHBIMHU HECIyYalHBIMH YHCIIAMH, TO UX CTATUCTUYECKUE aHAJIOTH — BHIOOpOYHAs CPEAHAS M BHIOO-
pouHas (WM WCTpaBIICHHAs) AUCIIEPCHUS SBISIOTCS CIIyYailHBIMH BEJIMYMHAMH, 3aBUCSIUMU OT 00beMa U
THTIA BEIOOPKHU M PA3TUYHBIMU JUIsI Pa3HBIX BEIOOPOK.

Hano o0s3aTensHO 3HaTh U YMETh BBIYUCIIATH TOUEYHBIE OLIEHKH HEU3BECTHBIX MTapaMeTpOB pacrpe-
JIeJIEHUs CITy4aifHOW BEJIMUMHBI - BBIOOPOUHYIO CPEIHIOI0 M BHIOOPOYHYIO (MJIM MCTIPABICHHYIO) AUCIIEPCHUIO,
TaK Kak Jiro0asi craTucTuieckas 00paboTKa CBOAUTCS, MPEXK/IE BCEro, K HAXOXKICHUIO MIMEHHO 3TUX XapakTe-
PHUCTHK.

Cnez[yeT 06paTI/ITB BHUMAHHEC Ha TO, YTO 3TH OLCHKH ABJIAIOTCA HpI/I6J'II/I)K6HHI>IMI/I, 0COOEHHO JJIA
BI:I60pOK MaJoro 061>eMa, U IJId CYKACHHUA O TOYHOCTHU U HAACIKHOCTHU 3TUX OLCHOK HaJl0 YMEThH IPUMCHATH
HWHTCPBAJIbHBIC OLICHKW U 3HATh METOJAUKY MMOCTPOCHUA JOBEPUTECIILHBIX HHTCPBAJIOB.

CJ'IC,I[yeT TaKXKE 06paTHTB BHHMAHUC HA NMOCTAHOBKY U PCHICHUC 3adavU IPOBCPKU HpaBI[OHOI[O6I/I5{
CTaTUCTHYCCKUX THUIIOTE3 W NMPHUMCHCHHUE KPUTCPUEB COrjiaCufa, KOJMYCCTBCHHO OIIMCBHIBAIOIINX CTCIICHDb
PaCXoXKACHUA MEXKAY TCOPETUUCCKHUM U OMITUPHUYCCKUM paClpeaCICHUAMU.

OTMmeTHM B 3aKJIIOYEHME, YTO YCIIEIIHOE M3yYEHUE TUCLUILIMHBI «BbIciias MaTeMaTHKa»,
npuodpereHne HeoOXOIUMBIX KOMIETEHIIMM, YMEHUI 1 HaBBIKOB BJIAJIEHUS MaTeMaTHYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJbIION camocTosTeNnbHONH paboThl. OOpaTuTe BHUMaHHE, YTO
KOJMYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pab0OTy B COOTBETCTBUU C YUEOHBIM IJIAHOM,
PaBHO WJIM, KaK MPaBHUIIO, OOJIbIIE YAaCOB, OTBOJUMBIX HA BCE BUBI AyAUTOPHBIX 3aHATHH.

10. MeToguueckue peKoOMeHAANMH JJIA PenogaBaTeis
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[Ipexne Bcero, cienyer oOpaTUTh BHUMAaHKHE CTYACHTOB Ha TO, YTO NMPAKTUYECKH BECh MU3ydaeMbIi
UMM MaTepHal SBISETCS Al HUX HOBBIM, HE M3Yy4YaBIIMMCS B IIpOrpaMMe cpenHeil mkoibl. OZHaKo OH He
TpeOyeT Kakoh-Tnbo crenuanbHOW (IOTONHUTENIHHOM) MOJrOTOBKM U BIIOJHE MOXKET OBITH YCIEHIHO H3Y-
YeH, €CIIM CTYACHTH OyAyT MOCEeIaTh 3aHATHs, CBOEBPEMEHHO BBIIOJIHATH AOMAIIHHUE 33JaHUSI U MOJb30-
BaThCs (IpH HEOOXOAUMOCTH) CHCTEMOH INIAHOBBIX KOHCYJIBTALUMM B TEUCHHE KaXKA0ro ceMecTpa. Bomen-
1IMe B KypC MaTeMaTUKH pa3JIeNbl ABISIOTCS KIaCCHYECKHUMH, B TO e BPeMs OHHM MPAaKTUYECKH OPHEHTHPO-
BaHBbI, TaK KaKk UMEIOT IIUPOKOE paclpoCTpaHEHHE AJs pelIeHrs] Pa3HOro poja 3ajad BHYTPHU caMoOi MaTe-
MaTHKH U MPUKIAAHBIX 33a4. VX OCBOGHHE MOMOXKET CTYIEHTaM JIOTUYECKU BEPHO, apTyMEHTHPOBAHO U
SICHO CTPOHTH YCTHYIO M IUCBMEHHYIO PeUb, YCIIEITHO MPUMEHITh HAKOIJICHHBIC 3HAHUS B IPO(ECCHOHANb-
HOM eSATENBbHOCTH.

Heobxomumo ¢ caMoro Hadaja 3aHATHH PEKOMEHIIOBATh CTYJIEHTaM OCHOBHYIO M JOTIOJTHUTEIBHYIO
JIUTEPATYpPY, @ B KOHIIE CEMECTPa JaTh CIUCOK BOMPOCOB ISl MOJATOTOBKU K 9K3aMEHY.

Ha nmepBom 3aHsTHH 110 AMCUMITIMHE 0053aTENbHO MPOMH(POPMUPOBATh CTYyIECHTOB O BUAE U popme
MIPOMEKYTOYHON aTTecTalluy 10 AMCLUIUIMHE, CPOKaX €€ MPOBEACHHUS, YCIOBUAX JOMYCKa K MPOMEXYTOU-
HOM aTTecTanny, NPUMEHIEMbIX BUAAX POMEKYTOUHOTO KOHTPOJIA.

CoolOpakeHus 1 PEKOMEHALNY, TPUBEACHHBIE B 1. 9 pabodell mporpaMMbl AJIsl CTYACHTOB, JOJIKHBI
OBITh YeTKO c(hOPMYIHPOBAHBI U M3II0KEHBI IMEHHO MPENOoaBaTe]ieM Ha JICKIHUAX, MPAaKTUYeCKUX 3aHATHIX
Y KOHCYJIbTALIAsX.

N3noxeHue TeopeTUYecKOro MaTepraia JOLKHO COIIPOBOXKAATHCS UILIFOCTPATUBHBIMU IIpUMEPaMH,
TIIATEJILHO OTOOPaHHBIMU MPENOAaBaTeNeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U BBIKJIQAKH [IPH PEILICHUN
33[la4¥ HE OTBIECKAIM OT INIABHOTO: OCMBICIECHHS WAEH M CYTH NPUMEHSIEMBIX MeTonoB. CienyeT Bcerna
yKa3bIBaTh MPUMEPHI MPAKTUIECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHUIX YpaBHEHHN 1 HOpMyI.

[IpakTudeckue 3aHATHS OOJDKHBI OBITH OPraHW30BaHbl MPENOJAaBAaTENEM TaKUM 00pa3oM, YTOObBI
OCTaBaJIOCh BpPEMsl Ha MEPUOJIMYECKOE BBHIMONHEHHE CTYIEHTaMH HEOOJBIIONW CaMOCTOSITEIbHON paboThl B
ayTUTOPHH JUIA TIPOBEPKH YCBOCHUS M3JI0KEHHOT'O MaTepHaia.

[IpenonaBaresb, BeayIUil MPAKTUYCCKUE 3aHITUS, JOJDKEH COTJIACOBBIBATh YYEOHO — TEMATHUSCKUH
IJIaH 3aHATUH C JIGKTOPOM, UCIIOJIB30BATh SAMHYI CUCTEMY 0003HAYCHH.

[IpenonaBarento cienyeT 10OMBATHCS CUCTEMATUUYECKOW HENPEPHIBHOM pabOTHI CTYACHTOB B TEYe-
HHUE ceMecTpa, He0OXOIUMO BBISBIISTH CHIIBHBIX CTYJICHTOB ¥ MPHUBIIEKATh HX K HAYyYHOU paboTe, K y4acTHIO
B Pa3HOI0 POJia OJIMMIIMAJAX U KOHKYypCax.

CTyneHT JOOJKeH OLylaTh 3aWHTEPECOBAHHOCTH MPEINOoJaBaTeNsd B JOCTHKEHUH KOHEYHOIO pe-
3yJbTara: B MpUoOpeTeHHH O00YYaroIMMHUCS MPOYHBIX 3HAHUM, YMEHUH 1 BJIaJeHUS HAKOIUIEHHOW HMH}OP-
Manuel 111 peleHus 3a1a4 B IpodeccHoHaTbHON NesITeIbHOCTH.
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CTpyKTypa U coiep:KaHHe TUCHUILTHHBI «BpIciIas MaTeMaTHKa»
10 HAMPABJICHUIO MMOATOTOBKH
20.03.01 «TexnocepHas 6e30MaACHOCTH»
[Ipodus
«TexHochepHast 6€301aCHOCTh»
KBanuduxanus (creneHs) BHITyCKHUKA!
bakanasp

ouHast (opma oOydeHus

Ilpunoscenue 1

Buabi yueOHoli padorsl,
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Paszen S | 3 § PadoTy CTY1eHTOB, Ctynenron A
A = | 32 M TPYI0EMKOCTh B 4acax "
n/n © | Fd CP | KC
J | II/C | Jla6 C P K.P. | K.II. | PI'P | Pegepar | K/p | 9 | 3
IlepBblii cemecTp
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Martpuiisl u onpenenutenn. Onepanuu Haja
MarpuniaMu. TpaHCOHMpOBaHHAsT MaTpH-
na. OnpenenuTenn, X CBONCTBA U BBIUHC-
JICHUS.

Botoaua 3aoanun_ PI'P Ne 1 no auneiinoii
U_BEeKMOPHOIL_aizedpe u_aHaaumuyeckoil
2eomempui.

12

1.2

OOparHast MaTpuila U AITOPUTM €€ BBIUKC-
nenus. Panr marpunsl. [lpuBenenue mat-
pHUIBI K JMaroHaJbHOMY WJIHM Tparenue-
BUJHOMY BHIy. MatpuyHas ¢opma 3anmucu
CHCTEMBl  JMHEWHBIX  aIreOpandecKux
yYpaBHEHUH.

1.3

Pemenne cucreM JIMHEHHBIX YpaBHEHHU
metonoMm Kpamepa, wmerogoM oOpaTHOI
Marpuilpl, wmerogom [aycca. Teopema
Kponekepa — Kanemnu. Pemenue mpowus-
BOJIBHBIX CHCTEM JIMHEWHBIX YpPaBHEHUM
MerozoM ['aycca.

1.4

Pasnen 2. DiieMeHTHI BEeKTOPHOI ajreo-
pPbI.

JIunelHple onepanuy HaJ BEKTOPaMH, UX
cBoricTBa. JInHelHas 3aBUCUMOCTD U HE3a-
BHCHMOCTb BEKTOPOB. ba3uc cuctemsr
BEKTOpOB. PaznoskeHue BekTOpa mo 6a3u-
cy.

CkansipHO€, BEKTOPHOE M CMEIIAaHHOE TIPO-
W3BEJICHUS BEKTOPOB, X CBOMCTBA.

12

1.5

CKaJBIpHOe, BCKTOPHOC U CMCIIAaHHOC IIPO-
H3BCACHUA BEKTOPOB, X CBOICTBA.

33




1.6

Jlunerinbie mnpoctpanctBa. bazuc. Co0-
CTBEHHbIEC 3HAUEHUS U COOCTBEHHBIE BEK-
TOPbI MATPHIIBL.

CamocrositeibHass padora Ne 1 Ha ce-
MHHape

1.7

Paznen 3. Kpusble BTOpOro mopsiaka.
Onnunc, mapaboina, TurnepOosia, UX CBOM-
CTBa U ypaBHEHUS. 00Illee YpaBHCHHUE KPU-
BOIl BTOporo mopsiaka. [IpuBeneHue ypas-
HEHUs KPUBOW BTOPOTO TOPSAKAa K KaHO-
HUYECKOMY BHILY.

12

1.8

Pa3nea 4. KomniiekcHble 4ncjia 1 MHO-
ro4/eHbl.

@opMBI 3aIMCH, OIlEpaluy HaJl KOMILIEKC-
HbiMU yucnamu. @opmyna Myaspa. Pas-
JI0’)KEHUE MHOTOWIeHa Ha MHOUTenu. Oc-
HOBHasl TeOpeMa anreopsl.

1.9

Pa3nes 5. DieMeHTHI MATEeMaTHYECKOTO
aHaIM3a

YucnoBast mocienoBarenbHOCTh. [Ipenen
YHUCJIOBOM IOCIIENOBATEIbBHOCTH M €r0
cBoiictBa. Dynkuusa. Ilpenen ¢yHkuu.
OCHOBHBIE TEOPEMBI O Mpeaenax QyHKIHH.
[lepBbIil 1 BTOpPOW 3aMedaTelbHBIE IIpeEae-
JIBI.

Bbiiaua 3apanuii PI'P Ne 2 no marema-
THYECKOMY aHAJH3Y.

18

1.10

CpaBHeHME OECKOHEUHO MalbIXx M OecKo-
HEYHO OOJNBIINX BETUYHH. DKBUBAJICHTHBIC
OECKOHEYHO MaJible BeTU4HHbI. PackpbiTre

10
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HeOHpeHCHCHHOCTeﬁ Pa3JIMIHOIr0 TUIIA

111

HenpepbBHOCTh (QYHKIMH B TOYKE M Ha
npoMexyTtke, Touku paspeiBa (yHKIUH,
ux kinaccuduramus. ACUMOTOTHI rpaduka
GyHKIMM, WX KIacCU(pUKALUs, YCIOBUS
CYIIECTBOBAHHUS, METO/IbI HAXO0XKJICHHS.

11

1.12

[IpousBognas ynkiuu. I'eomerpuyeckuii
U MEXaHWYECKHA CMBICT TIPOU3BOIHOM.
[IpaBuna nuddepennupoBanus u dopmy-
JBI BBIYUCIICHHUS TPOU3BOJHBIX. Tadmia
MIPOU3BOJIHBIX OCHOBHBIX 3JEMEHTAPHBIX

(GyHKIHH.

12

1.13

Bbrunciienue mpoOM3BOMHBIX OT CIOXHBIX
(GyHKUIMH, 3aJaHHBIX HESBHO, TapameTpH-
YEeCKU

CamocrosiTesibHas padora Ne 2 Ha ce-
MHHape

13

1.14

Huddepenunan. IlponsBoansie u audde-
peHuManbl BbICIIUX MopsakoB. [lpubnu-
JKEHHBIC BBIUMCIIEHUS C MTOMOIIbI0 qudde-
PEHILIMATIOB.

14

1.15

PackpeiTHe HeoNpeneneHHOCTEN pa3nuy-
Horo tuna. IIpasuno Jlonurais.

15

1.16

®opmyna Tennopa. PasinoxeHuss OCHOB-
HBIX 3JIEMEHTApHBIX QyHKUIUN 11O popmyre
Maknopena. IlpubnuxeHHble BBIYUCICHUS
¢ momoIsio Gpopmyisl Telmopa.

16

1.17

OcHoBHBIE TeopeMbl U PEpEeHITNATEHOTO
ucyucieHusi. MOHOTOHHOCTh (YHKIUH,
sKcTpeMyMbl HeoOxonumble W J10cTaTOY-

17
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HBIC YCJIIOBUSI MOHOTOHHOCTH, JIOKQJILHOTO
3KkcTpemyma. MccnenoBaHue BBITYKIOCTH
rpaduka ¢ynknuu. Touku meperunba rpa-

¢duka pyHKInn.

1.18

OOmiasi cxema HCCIeOBaHUsT (YHKIUH U
nocrpoenus ee rpaduka. CroiicTBa QyHK-
i, HETIPEPhIBHBIX Ha  OTpE3Ke.
HaumGonpiiee u HauMeEHbIIEE 3HAYCHHS
(GYHKIIMU Ha OTPE3KE.

CamocrosiTesibHaa padora Ne 3 Ha ce-
MHHAape

18

(DOpM(l ammecmauuu

19-
21

Bcero yacoB nmo fucuMiiinae
B NIEPBOM ceMecTpe

18

36

54

PI'P

caMm.
pao.

Bropoi cemecTp

2.1

Pa3znesn 5. @®yHKHHMS HECKOJIbKHX Mepe-
MeHHbIX. [Ipenen u HenpepbiBHOCTH. Oc-
HOBHBIE CBOMCTBA HEMPEPBIBHBIX (DYHKITHIA.
Yactasie mpousBoaubie. [lomnbiii mudde-
penuuan. IIpousBosaHbIe CIOXKHON (QYyHK-
IIMU HECKOJBKHUX MEePEMEHHBIX

YacTtHble Tpou3BoaHbIE U MU (epeHITnab
BbICIINX MOPsAKOB. Teopema IIBapiia.
Boiiaua 3aganuii PI'P Ne 3 no ¢pynknuu-
SIM HECKOJIbKHMX IepeMeHHbIX

27
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2.2

[Tpon3BoiHas MO HampaBiIeHUO. I'pagueHT.
®opmyna Teinopa.

OKcTpeMyM (YHKLIUU HECKOJbKUX Iepe-
MCHHBIX. HeO6XOI[I/IMbIC U OJ0CTaTO4YHBIC
YCIIOBHS SKCTPEMYyMa.

2.3

Pa3nen 6. UnTerpanbHoe ucHuciIeHHe
[TepBooOpasnas. HeompeneneHHblii HHTE-
rpai u ero cBoiicta. Tabnuua UHTErpasoB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.
Metoa HemocpeACTBEHHOTO HHTETPUPOBa-
HUSL.

Boiiaua 3apanuii PP Ne 4 no uHTe-
IPAJbLHOMY HCYHUCJICHHIO

2.4

WHTerpupoBanie ¢ MOMOIIBIO 3aMEHBI TIe-
pPEMEHHOMN, MOJBEACHUEM IOJ 3HaK Iud-
¢depeHnnana. Meroa HHTErpUpPOBAHMS IO
yacTsM. MHTerpupoBaHue paryoHaIbHBIX
npoOeil MHTErpupoBaHHE HEKOTOPBIX BH-
JIOB MPPALMOHAIBHBIX U TPUTOHOMETpUYE-
CKHUX (YHKIIHH.

2.5

3anauy, IpUBOJAIIME K IOHSITHIO ONpene-
JICHHOT'O WHTErpana. YCIOBUS HUHTErpUpy-
emoctu. CBOICTBa ONpPEAEIIEHHOTO WHTE-
rpana. CyilecTBoBaHHE MEPBOOOPA3HOMN
HenpepbiBHON (yHKIun. dopmyna Hero-
ToHa-JleiiOHMIa. 3ameHa mepeMeHHON U
MHTETPUPOBAHUE T10 YaCTSIM B OIpPENEIIECH-
HOM HHTErpaie

2.6

HpI/IJ'IO)KeHI/IH OIMPECACIICHHOI'O0 MHTCIpajia B
TCOMETPHHU W  MCXAHHKCE (BBI'—II/ICJ'IGHI/Ie
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IUIOINAACH IUIOCKMX (UIyp, AJUHBI KpH-
BOi, 00beMoB. HecoOCTBEHHBIE HHTETPAIIBI
IIEPBOT0 U BTOPOTrO POAA, X CBOWCTBA.
CamocrositeibHass paGora Ne 4 Ha ce-
MHHape

2.7

3ajaun, NOPUBOJAIIME K TMOHSTHUSIM Kpat-
HBIX UHTErpayioB. /[BOMHON U TPOHHON WH-
Terpajibl, X CBOKWCTBA. Bprunucienue nBou-
HbIX UHTETPAJIOB CBEIEHUEM K ITIOBTOPHBIM.

2.8

KpuBonuHelinble HWHTErpanbl MEPBOrO U
BTOPOTO pPOJa, MX CBOMCTBA M BbIUKCIIE-
HUSL.

2.9

Pazoen 7. «Hucnoevle u Qynkyuonan-
Hble paodvly Yucnosvie padvi. Cxooumocmy
u cymma psioa. Heobxooumoe ycnosue cxo-
oumocmu. [levicmsus ¢ padamu. Ceolicmea
YUCTIOBBIX PA008. 3HAKONONONHCUMENbHbIE
paovl.  Iapmonuyeckuii  pad. Ilpusnaxu
cpasHeHus

Buidaua 3adanun PI'P _Ne 5 no padam

2.10

Hccnedosanue cxooumocmu nonoxcumens-
HbIX ps0os: npusnaxu Janambepa, Kowwu,
unmezpanvroll npuznax Kowu.

10

27

211

3uaxouepeoyrowuecs psowi. Ilpusnax Jleti-
OHuya. Abcontomuas u YCi08HASL CXOOU-
Mocmb  3HaKonepemeHuwvix paoos. (00600-
wennvie npuznaku Jlanamoepa u Kowu

11

2.12

Cmenennvle psaovl u ux ceoticmea. Teopema
Abena. Humepsan u paouyc cxooumocmu.
Hugpepenyuposanue u unmeepuposanue

12
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cmeneHHbix psaoos. Psowv Teiinopa u Mak-
Jaopena. Yciosue pasiorcumocmu QyHK-
yuu 6 pso Tetinopa. Pasznodicenue Hexomo-
puix ¢ynxyuii 6 pso Tetnopa. Ilpumenenue
CMeNneHHbIX pA008 8 NPUOTUNCEHHBIX Bbl-
YUCTICHUSIX.

Camocmosamenvnaa paboma Ne 5 na ce-
MUHape no paoam

2.13

Paznen 8. OObikHOBeHHBbIE U depen-
IHMAJIbHbIE YPABHEHHSA

BBenenne. 3anaun, npuBoasume K aug-
(depeHLnaIbHbIM YPaBHEHHSIM [IEPBOTO I0-
psiznka. OCHOBHBIE TOHATUS OOBIKHOBEHHBIX
Qg depeHnaIbHbBIX YpaBHEHHHA IEPBOTO
nopsiaka. IlocranoBka 3amaun Komm. Teo-
pemMa CyIIeCTBOBaHUS M €JUHCTBEHHOCTH
pemenus. OOIiee M 4YacTHOE pELICHMS,
o0l 1 yacTHbIM MHTErpassl. ['eomerpu-
YeCKUH CMBICI OOIIEro MHTErpana ypaBHe-
HUS IEPBOTO MOPSIKa

13

2.14

HNuTerpupoBanue muddepeHInanbHbIX
YpaBHEHUH NEPBOrO MOpsIKa Pa3iIMuyHOTO
Tuna (ypaBHEHHUS C Pa3/IeIEeHHbIMU U Pa3-
JENSIOMUMUACA TIePEMEHHBIMU, OJHOPOJI-
Hble, Jluneinble  muddepeHaTbHBIE
ypaBHEHHUs TEPBOrO MOps/iKa, ypaBHEHUE
bepuymin..

Brimaua 3aganua PI'P Ne 6 mo oOLIKHO-
BEHHbIM M PepeHIHAIBHBIM ypaBHe-
HHSM.

14

18
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2.15

Huddepennmanbaple  ypaBHEHHUST BBICIINX
nopsiakoB. 3amaua Komm mis muddepen-
[IUATLHOTO YpaBHEHHSI BTOPOTO TOPSIIIKA.
KpaeBass 3amaua. [uddepennmanbubie
YpaBHEHHS, JIOIYCKAIOIIee MOHKEHHE T10-
psijiKa.

15

2.16

Jlunelinbie ogHOpOAHBIE nU(EpeHITHATD-
Hble ypaBHEHHS N — ro nopsaka. OOmiue
CBOMCTBA pEIICHUN JIMHEHHBIX OIHOPOI-
HBIX AuddepeHnInanbHbIX ypaBHEHHH N —
ro nopsaka. [lonstue ¢yHmameHTaNIbHON
CUCTEMBI PCIICHHIA, €€ IOCTPOCHUE JIs
YpaBHEHUN C MOCTOSHHBIMH KO3 duUlIneH-
TaMU. XapaKTePUCTHUECKOE YPaBHEHHE.

16

2.17

JluHeliHble HEOIHOPOIHBIE IU(PepeHIIH-
aJbHBIE YpaBHEHHs N — ro nopsnaka. Teo-
peMa O CTPYKType OOILIEero peleHnus TakKux
ypaBHeHUU. MeToj moadopa 4acTHOTO pe-
mIeHus: (MeToJ] HeompeaeaeHHbIX K03hdu-
[IUEHTOB) U PA3JIUYHBIX CIIEIUATBHBIX
BUJOB MpaBod yacTh. MeToJ] BapHaluu
MIPOM3BOJILHBIX TIOCTOSTHHBIX ISl ypaBHE-
HUi Broporo nopsaka. Kpaesble 3a1aun.

17

2.18

CucreMbl OOBIKHOBEHHBIX U depeHIu-
ANbHBIX ypaBHEHUU. OCHOBHBIC TMOHSTHS.
Pemienne MMHENHBIX OJHOPOAHBIX U HEOI-
HOPOJIHBIX CHCTEM OOBIKHOBEHHBIX audde-
PCHIIMATBHBIX YPAaBHEHHH C ITOCTOSHHBIMH
KO3 pHULIHEHTaMU.

CamocrositesibHasi padora Ne 6 Ha ce-

18
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muHape (mo auddepeHHATLHBIM ypaB-
HEHHSIM)

®opma aTTecTAllMU

19-
21

Bcero yacoB o AucuuIInHe
BO BTOPOM ceMecTpe.

36

36

72

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Paznea 11. Teopusi BeposiTHOCTEM
BBenenue. DneMeHTh KOMOMHATOPUKH.
Boinaua 3aganusa PI'P Ne 7 mo Teopuu
BepPOSATHOCTEH

11

30

3.2

OcCHOBHBIE NTOHATHUS TEOPUU BEPOSITHOCTEH.
Crnyuaiinble coObITus, X TUnbl. Kinaccuye-
CKO€ M CTaTUCTHUYECKOE OIpEeJIeIEHUs] Be-
posITHOCTH, UX cBoiicTBa. Hemocpencreen-
HBI TOJCYET BEPOSITHOCTH Ha OCHOBE
KJIACCUYECKOro ompeneneHus. ['eomerpu-
yecKas BeposiTHOCTb. 3ajada broddona.

3.3

Anrebpa coObITHI. 3aBUCUMBIC U HE3aBH-
CUMBI€ COOBITHS. YCIIOBHas BEPOSTHOCTb.
OcCHOBHBIE TEOpEMbl TEOPHUH BEPOATHO-
CTEH.

3.4

dopmyiia MOJHOW BEPOSITHOCTU. DOPMYJIBI
beiteca, bepHymin, JIOKalbHAass W HHTE-
rpajibHasi Teopemel Jlamaca.

3.5

CrnyyaliHble BETMYMHBI, UX THUIIBI, TOHSITHE
3aKOHA PacCIpelNeeHUs] CIy4alHON Belu-
ynHbl. OCHOBHBIE 3aKOHBI pacIpeierneHus
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JUCKPETHOHN CITydallHOW BEJIMYMHBI (THIIEP-
reOMEeTpUYECKUi, OMHOMHANBHBIA, pac-
npenenenue [lyaccona).

3.6

UucnoBble XapakTEPUCTHUKU JTUCKPETHBIX
CIy4ailHBIX BEIWYMH. MaremaTrudeckoe
O0XKHMJIAaHWE U JTUCTIEPCHUS CIYYalHBIX BEJIH-
YUH, WX BEPOSTHOCTHBIM CMBICT W CBOW-
CTBa.

3.7

HenpepriBHas ciyyaiiHas BenuuuHa. HH-
TerpagpHas ~ (QYHKIUS  pacrlpeiesCHHUs.
[TnotHOCTE BeposATHOCTEH. Maremaruye-
CKOE€ OXKMJAHME U JUCIEpPCUSl HEIpPEephIB-
HOM CIIy4ailHOW BEJINYUHBI.

3.8

OCHOBHBIE 3aKOHBI PACIIPEEICHUST HETpe-
PBIBHBIX CIy4alHBIX BEJTUYHMH (paBHOMEp-
HBIH, MOKa3aTeIbHbIN, HOPMAJIbHBIN).
CamocrosiTeibHasi padora Ne 7 Ha ce-
MHHape

3.9

IIpenenbHble TEOPEMBI TEOPUH BEPOSITHO-
creil. HepaBenctBo YeOwimeBa. Teopema
YeOwimea. Teopema bepnymnu. Llen-
TpaJibHas IpeJieJIbHas TEOPEMA.

3.10

Pa3znen 12. MaremaTuyeckasi CTaTUCTH-
ka OcHo8Hble 3a0auu Mamemamuieckou
cmamucmuxu. Bvibopounwiii memoo. [ ene-
PanvHas co8OKYnHOCmy u 6vloopka. Tunwi
svibopok. Cmamucmuueckoe pacnpeodeiie-
Hue 6bloopku. [locmpoenue samnupuieckou
@yHKyuu pacnpedeneHus 6bl00PKU, NONU-
20HA U 2UCMOSPAMMbL  OMHOCUMETbHBIX

10

24
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yacmom.
Boiiaua 3aganuss PI'P Ne 8 mo marema-
THYECKOH CTATHCTHKE

3.11

Toueunvie oyenku napamempos pacnpeoe-
nenus. Hecmewennvle, s¢hpexmusHule u
cocmosmenbHbvle OYeHKU. Bvibopounas
cpeoHsis. Bvibopounas u ucnpasnennas
oucnepcuu. Ynpowennvle memoosi pacue-
ma cmamucmuyecKux XapaKmepucmux
8b100pKU

11

3.12

Humepsanvnvie oyenxu. Jlosepumenvhulil
UHMepPBan O MAMeMamuyecKo2o 0HCUoa-
HUS NpU U38ECMHOM CpPeOHeM K8aopamu-
4eCKOM OMKJIOHEHUU.

12

3.13

Pacnpeoenenue  Cmuviodenma.  JJosepu-
MenbHblll  UHMePBal Ol 8blOOPOUHOU
cpedHell npu Heu38ecmHoOM CpeoHeM K8ao-
pamuyeckom omkaoHenuu. Cnyuai manot
8b100pKU

13

3.14

IIposepxa npasdoonooodbus cmamucmuye-
ckux eunome3. Ilonamus cmamucmuueckou
aunome3svl (NPOCMON U CILONHCHOU), HYNe80U
U KOHKypupyrweu eunomessl, OWUOOK
nepeoco U 8Mopoco pood, YPOBHS 3HAYU-
MOCmuU,  CMAMUCMu4ecko20  Kpumepus,
Kpumuyeckou obnacmu, obiacmu NpuHs-
MUsi 2UNomeswi.

14

Kpumepuii y* ITupcona. Iposepka cunome-
36l 0 HOPMAILHOM 3AKOHE PACnpedeeHUs.

15

3.15

Onemenmuol KOppEIYUOHRO2O U pecpecCu-

16
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OHHO20 aHanuza. Onpedenenue napamem-

P08 NUHEUHOU CPeOHeK8AOPAMUYecKoU pe-

epeccuu MemoooM HAUMEHbWUX KEaopa-

moe.

Onpeoenenue 6b100pPOUHBIX KOIDDuyUeH-

MO8 KOppenayuu u pecpeccuu, Memoouxa

nOCMpoeHus JIUHEUHOU CPeoOHeK8aopamu- +

3.16 P! P P 17 | 2 | 2

yecKoll peepeccuu

CamocrosiTeibHass pa6ora Ne 8 Ha ce-

MHHape

3.18 | Ob30pHOe npakmuueckoe 3anamue 18 2
19-
Dopma ammecmayuu 21

2

Bcero 4yacoB mo AuCHUILUINHE 2 cam

18 | 36 54

B TPETbEM ceMecTpe. PI'P pao
8

Bcero yacoB no AMCUUIINHE HA TEPBOM

H BTOPOM Kypeax 72 | 108 180 8 cam

PI'P pao
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[Ipunoxxenue 2

MUHHCTEPCTBO HAVYKH U BBICIIEI'O OBPA30BAHMS POCCUMCKOI ®EIEPALIN
OEJIEPAJIBHOE T'OCYZAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE

YYPEXXJIEHNE BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHWH NOJTUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

Hanpagsienre noaroTroBku
20.03.01 TEXHOCO®EPHAA BE3OITACHOCTb
[Ipoduns moaroTOBKH
TexHocdepHast 6e30macHOCTh

®dopma 00ydeHHS:

OYHas

Kadenpa «MaremaTnka

®OHA OLHEHOYHBLIX CPEACTB
MO JUCHUILIUHE

Brniciiag MmareMaTuka

Cocrag: 1. IlacniopT (poHIA OLIEHOYHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPEICTB:
- 9K3aMeHaIMOHHbIEe OMJIEThI
- KommuiekThl 3agaHuii 111 KOHTPOJIbHBIX PadoT
- KommiekT Bonpocos
- KommiekT 3aganuii 11 BHINOJTHEHUS
pacuyeTHo-rpaguyecKux padoT
CocraBuTeNH:

noir., k.¢.-m.H. Koran E.A.,

notl., K..-m.H. IlycroBoiito H.H.

Mocksa, 2020 ron
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Tabmura 1

«BpIciast MaTeMaTHKA»

®I'OC BO 20.03.01 «Texnocdepnass 0e30MaCHOCTb»

[Ipodunes moaroroBku «TexHOChepHas 0€30MACHOCTE

B npornecce ocBoeHMs TaHHOM JTUCHUIIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIETYIONINE
o0menpogeccuoHalIbHbIe KOMIIETEeHLUMH:

KOMIIETEHIIUA ITepeyeHb KOMIIOHEHTOB TexnoJiorus ®opma Crenenn ypoBHeil 0CBOCHHS KOM-
(¢opMHpOBaHUS | OLEHOYHOIO | MeTeHHMii

UHJEKC | ®OPMYJMPOBKA xoMmeremmuii | cpemcrsa**

[1K-22 CrocoOHOCTh  HCTIONB- | 3HATD: nexuus, camocros- | YO Ba3oBblii ypoBeHb
30BaTh 3aKOHBI I METO- TeNbHas padoTa, -BJIaJiceT HaBbIKaMU pabOTHI C OCHOB-
bl MaTeMaTuku, ecre- | ® OCHOBBI — airedphbi, Maremariye- CEMHHAPCKHUE 3aHs- KP HBIMHU TIOHATHSMH U METOJIaMH B PaM-
CTBEHHBIX, T'YMaHUTap- CKOTO  aHajlusa, Teopun vﬂﬂq)(be- TS PIP KaX OUCILMILINHBI;

PEHLMAIBHBIX YPaBHEHUH, TEO-

HBIX 1 SKOHOMHHCCKHX pun BepOHTHOCTeﬁ n Mar€éMartu- o
Hayk INpW  PCIICHUM |  geckoil CTATMCTUKH, OCHOBHEIE T IloBLImeHHBIH yPOBEHD
npO(eCCHOHAIBHBIX 3aKOHBI €CTECTBEHHBIX HAyK, He- ~CBODOJTHO BIAEET N3yCHHBIMH Ma-
sanag OOXOJIMMBIE JUIS PIeHHs CTaH- €]} TEMAaTUYECKMMHU METO/IaMH, CIIoCOOeH

JAPTHBIX 3a/a4 MpodeccHoHalb-
HOHU JIeATEIbHOCTH
YMeETh:

® [IPUMECHATH MaTeMaTHYeCKUi arl-
Hapat JJIsi TEOPETHYECKOro MoJie-
JMPOBaHUs MpoIEeccoB, 0OpaboT-
KA  pe3yJbTaToB  IKCIIEPUMEH-
TaJIbHBIX I/ICCHCJIOBaHI/Iﬁ 1 peiiec-

HX TBOPYCCKU IMPUMCHUTD K 3a/la4aM I10-
BBIIICHHOM CJI0KHOCTH
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HUSI Ha OTOM OCHOBE CTaHIAPTHBIX
3ama4  npodecCHoHaIbHON Jiesi-
TEJEHOCTH

BJIA/IETh:

CIOCOOHOCTBIO pelIaTh CTaHIapT-
HBle 3agadd  TpodeccroHaThHOMI
JESATSILHOCTH, WCIOIB3YS 3aKOHBI
W METOJBl MaTeMaTHKH, €CTECTBCH-
HbIX, TYMAaHUTAPHBIX U SKOHOMUYC-
CKUX HayK

**- Cokpariernus (hopM OIIEHOYHBIX CPEICTB CM. B mpuiiokennu 3 k PIL.
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IlepeueHb OLEHOYHBIX CPEACTB MO AUCHHUILINHE

«BbIcHIasi MATEMATHKA »

IIpunoxenue 3

Tabmuma 1

IIpencrasnenue one-

No | Haumenoanwue orie- Kpatkas xapakTepucTuka olieHOYHOTO Cpe/l-
/M | HOYHOTO CpelCcTBa CTBa HOHHOTO cpedieTna B
" P ®OC
1 Konrponbnas (ca- CpencTBo mMpoBepKkH YMEHUH MPUMEHATh T0- | KoMIekT KoHTpoIb-
MOCTOAITENIbHAS) pa- | JIydeHHBbIC 3HAHUS JUIA PELICHHUS 3a[ad ONpe- | HBIX 3aJaHHid IO BapH-
oota JICTICHHOTO TUIIA TI0 TEME WM pa3/ieiy aHTaM
(KP)
2 | PacuerHo- CpencTBo mpoBEpKH YMEHHM ONpUMEHSTHh No- | KommuiekT 3aganuil A
rpaduueckast pabota | JydeHHbIC 3HAHUS IO 3apaHee ONpeJIeIEHHON | BBHIMOJIHEHHS PacYeTHO-
METOJIMKE JIJIsl PElICHUs 3aj7ad WM 3aJaHuil | rpaduueckoit paboThl
(P'P) 0 MOJIYJTEO WJIHM AMCUUIIMHE B LIEJIOM.
CpencTBo KOHTPOJIS, OpraHU30BaHHOE KakK
crienualibHass Oecela  IMeJarormyeckoro
YcrHbIi onpoc paboTHUKa ¢ oOOydarolUMCs Ha TEMBbI, Bomnpocsl o
3 cobeceroBaHMEe, | CBSI3aHHBIC C M3Y4aeMOW TUCUHUILIMHOMN, U TeMam/paszaenam
(YO) paccuMTaHHOE Ha BBISICHGHHE OObeMa JTUCIUTITUHBI
3HaHUI 00YyYarolerocs Mo OnpeaesIeHHO-
My pazeny, TeMe, mpobiaeme U T.11.
Cucrema cTaHAapPTU3UPOBAHHBIX 3a/1aHUM,
4 Tect MO3BOJISIOMIAS aBTOMAaTH3UPO- DOHJ TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUs YPOBHS 3Ha- 3alaHui
HUHN 1 yMEHUI 00y4Jaroerocs.
5 DK3aMeHaIMOHHEIE CpencTtBo TpOBEpKH 3HAHUM, YMEHUW, HABBI- | DK3aMCHAIIMOHHBIC OU-
OuneThI KOB. MOXET BKJIIOYATh KOMILICKC TEOPETHYE- | JICTHI.
CKHX BOIPOCOB, 33/1a4, TPAKTHYECKHX 3aJIaHHH.
(Bb) [llxkana oneHUBaHUSA U

npouenypa
HUSL.

MIPpUMCHC-

[IpomexyTouHas arrecTa-
s (ITA)

Ox3ameH (D)

3auer (3)

1) yerro (Y)

2) nmucemenHo (I1)
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Hpnioxenue 4

OdopMmieHue u onMcaHne OLEHOYHBIX CPEACTB

1. 9K3aMeHaAIIMOHHBIE OUJIEThI

1.1. Hazrauenwue: Vcnoms3yroTes s MpoBeeHUs MpoMexyTouHoi attectanuu ([1A) mo nucruruimae
"BBICIIIas MATEMaTHKA'".

1.2. PermamenT 5k3amMeHa: - BpeMs Ha MOATOTOBKY TE€3HCOB OTBETOB - 10 45 MHUH.
- Crioco0® KOHTPOJIA: YCTHBIE OTBETHI.
1.3. llIkana oueHnBaHus:

"OTAN4YHO'"' - eCM CTYACHT TIIyOOKO M MIPOYHO OCBOWIJI BECh MaTepHal MPOrpaMMBbl OOyUYeHHsI, HCUEPITbIBA-
Iolle, M0CIEN0BaTENbHO, IPAMOTHO U JIOTUYECKU CTPOMHO €ro U3jaraer, He 3aTpyJHsIETCs C OTBETOM IIpU
W3MEHEHUH 3a/laHusl, CBOOOJHO CIpaBIsieTCs ¢ 3aJadaMy M NMPAKTHUYECKUMH 3aJaHUSIMHU, PaBHIBHO 000C-
HOBBIBACT IMMPUHATHIC PCIICHUS.

"Xopomo'"- eciu CTyAEHT TBEPAO 3HAET MPOTrPaAMMHBIA MaTepuall, IPaMOTHO U IO CYLIECTBY €r0 U3Jaraer,
HE J0MMYCKAacT CYHICCTBCHHBLIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BJIAACCT HGO6XOILI/IMLIMI/I YMCHUAMU H
HaBBIKAMU TIPH BBIIIOJTHEHNUH NMPAKTUICCKUX 3aJaHUH.

""Y10B1€TBOPUTEJIBHO'" - €CIIU CTYJIEHT OCBOWJI TOJIBKO OCHOBHOW MarepHaj MporpaMMbl, HO HE 3HaeT OT-
JeNbHBIX TeM, JOIYCKaeT HETOUHOCTH, HEIOCTaTOYHO MpPaBUIIbHBIE (POPMYJIMPOBKHM, HAPYIIAET MOCIEI0Ba-
TCJIBHOCTb M3JIOKCHUA IMPOrpaMMHOI0O MaT€puajla U UCIHBITBIBACT 3aTPYAHCHUSA B BBIIIOJIHCHUU IPAaKTUYC-
CKHUX 3aJaHuil.

"HeyaoB1eTBOPUTEJBLHO'" - €CIIU CTYACHT HE 3HAeT 3HAYMUTENBHON YacTH MPOTPaMMHOI0 MaTepuaina, J0-
MyCKaeT cepbE3HBIE OLIMOKH, C OOJBIINMH 3aTPYIHEHUSMH BBIIOIHSET IPAKTUIECKUE 3aIaHHS.

Kaxoe 3aganue 3K3aMeHAIMOHHOTO OHJIeTa OlleHUBAeTCs OTebHO. OOIIei OLICHKOI SBIIsSETCS Cpe/l-
Hee 3HaYCHHUE, OKPYTIIEHHOE JI0 [EJIOTO 3HAUYCHHSL.

KoMmek sl 9k3aMeHAIIMOHHBIX OUIIETOB BKIIIOYAET T10 KaXKA0MY pasaeny 25-30 OmiieToB (XpaHSTCs B
[EHTPEe MAaTEeMaTHIECKOro 00pa3oBaHus).

®opMa NPOMeKYTOUHOM ATTECTALMHU: 3a4eT.

IIxaga oueHuBaHusA:

3auTeHo - dbIMONHEHBI Bce 00s13aTe/IbHbIE YCJIOBHS MOJATOTOBKH CTYJAEHTA K MPOMEKYTOYHOW aTTecTa-
MU, npedycmompentuvle npocpammoit oucyuniunsl. CTYASHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUHU, yMe-
HUH, HABBIKOB MPUBEJCHHBIM B Ta0JIMIIAX IMOKA3aTessIM, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSMHE, YMCHHSI-
MH, HaBBIKAMH, MTPUMEHSET UX B CHTYyallUSX IOBBIIICHHOW CI0XHOCTHU. [IpH 3TOM MOTYT OBITH JOIYIIEHBI
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HC3HAYUTCIIBHBIC OIHI/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUSA NTIPHU aHATIUTHUYCCKUX OICpaludax, IIEPEeHOCC 3HAHUHN U
YMCHI/If/’I Ha HOBBIC, HCCTAHAAPTHLIC CUTYallUH.

He 3aureno - He BEIOIHEHBI 00sI3aTeIbHBIE YcioBUSA MOATOTOBKHU CTYJACHTA K l'lpOMe)KyTO‘IHOﬁ aTTe-

CTAlNU, npedycMompenuvie npocpammou oucyuniunst, UJIM CTyneHT NIeMOHCTPUPYET HEMOJIHOE COOTBET-
CTBUC 3HAHWI, YMCHUW, HABBIKOB MPHUBEJACHHBIM B Ta0JIMIAX ITOKA3aTEsIM, JTOMYCKAIOTCS 3HAYUTEIbHBIC
OIMOKM, MPOSBISETCS OTCYTCTBHE 3HAHWI, YMEHHUH, HABBIKOB I10 PSAY IMOKa3aTesel, CTYyJeHT UCIBIThIBAET
3HAUUTEIBHBIC 3aTPYJHEHUS MIPU OTICPUPOBAHUY 3HAHUSIMU U YMEHUSIMU MIPHU UX MEPEHOCE HA HOBBIC CUTYa-
017078

TunoBbie BApHaHTHI OMJI€TOB NPHJIATAIOTCS.

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHM S POCCUNICKOM ®EJIEPALTN

OENEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJIUTEX)

@akynbTeT 6a30BBIX KOMIICTEHIINH, kagenpa «MaTemMaTHKa»
JuctmmumHa  «Bpicimas MaTeMaTHKa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu u UX CBONCTBA.
2. YwucrnoBast HOCIIEI0BATEIBHOCTD U €€ Mpeed.

12 -1 2
3. Peummrts marpuuHoe ypaBHeHHMe XB=A,eciu A= (2 l} B =£ 0 J .
4. Haiftu yron Mexy Bektopamu a = (1,—2,-2) u b = (2,01).

y 2t?
1+t 1+t

5. Haiiti npou3BoHyI0 QYHKIMH, 321aHHON MapaMETPUUECKH X =

o - X+5+2x
6. Haiitu npenen GpyHkumn lim ————.
x—>-1  X+1

7. Haiigute okcTpeMyMbI pyHKIE Y = X* —2X2,

YrepxkaeHno Ha 3aceqanuu [IMO « 20 » nexkabpst 2016 r., npotokosn Ne 5

W.o0. 3aBeyIONIEro HeHTPOM I'.C. Kykosa / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUNICKOM ®EJIEPALIN
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OENEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHWH MOJMTEXHUYECKHAW YHUBEPCHUTET»

(MOCKOBCKMHI1 OJIUTEX)

®dakyapTeT 0a30BBIX KOMIICTCHIIHH, kadeapa «MaremaTukay
Jucrummnaa  «Beicmas MaTeMaTukay
Kypc 1, cemectp 1

akr w0 DdE

7.

3K3AMEHAIIMOHHBIN BUJIET Ne 4
Jlunetinas komOuHaIMs BeKTOpoB. basuc. KoopnuHatel BekTOpa.
Huddepentmpyemocts, muddepeHnnan, reoMeTpuaeckuil cMbIct nuddepeHnnana.
X +2%X, =-1
2% —3x%, =12
[Toxazats, uto BekTopel m =(L,-1,2), n=(2,0,3), p=(-2,—-11) oOpasytoT O6a3uc B IPOCTPAHCTBE.

Pemmnte cuctemMy MeTooM 00paTHON MaTpHIIBI {

IIpsimas |, mpoxoaut yepes Touky A(4;5) mapamiensHO BekTopy ( = (13). IIpsamas |, nmpoxoaut uepes

TOUKy B(6;4) meprneHIuKyIsipHO BeKTOpy N = (—2,3). Haiitu Touky nepecedeHus: OpsMbIX.
2n-1 2n
-2

. Brruucnuts npenen nocnenoBaTenbHOCTA  lim

N—>o0 22n+1+52n+2 '

Haifute skeTpeMyM QyHKIHH Y = /X ++/6—X.

YTepxkaeno Ha 3aceqannu [IMO « 20 » nexabps 2016 ., mpotokox Ne 5

W.o. 3aBeayromiero eHTpoM I'.C. Kyxosa / /

MunuctepcTBo 00pazoBanus U Hayku PD
MocCKOBCKHM MOJMTEXHUYECKU YHUBEPCUTET

HNucTUTYT 6a30BBIX KOMITETEHIIUHT

[lenTp MaTeMaTHYECKOTO
o0Opa3oBaHus
Jucuunnuna «MaremaTuka
Jlns cTyieHTOB 2 - 10 ceMecTpa

IK3aMeHALMOHHBIN OnJier No 1

HepB006pa3Ha;1, HeOHpCZLeJ’ICHHHﬁ HUHTCTpall. Ta6m/1ua OCHOBHBIX UHTCI'PAJIOB.

dx
+J5-x

BBI‘II/ICJ'II/ITL HGOHpeL[eHCHHBIﬁ I/IHTeraJ'I I 4\/
5-Xx

7.6
BrrunicnuTs onpeneneHHblii HHTErpa f 3sin® xcos xdx.
0

YKamee, KaKoOW M3 HECOOCTBEHHBIX HWHTCTPAJIOB SABJIAICTCA CXOASAIIUMC
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Tx/;dx, Tx‘de, T\/Fdx.
1 1 1

5. HaiiTi 4acTHBIE IPOM3BOIHBIE BTOPOTO MOpska GyHKIuH Z = COS(X> — 2Xy) , yOeaurhes, u4to

14

"
2y, =15,

Xy —

3aB. HEHTPOM MAaTEMATUUYCCKOTI'O O6p330BaHI/I$I

MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHMS POCCUNICKON ®EJIEPALTN

®EJIEPAJIBHOE IT'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIEI'O OBPA3ZOBAHUS
«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJINTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIUH, kaenpa «Maremaruka»
Hucuunnuua  «Marematukay
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHoBHBIE TOHSATHS TEOPUH OOBIKHOBEHHBIX AU(PepeHINaNbHBIX YPAaBHEHUH IEPBOT0 MOPSAIKA.
2. KommekchHsbie uncna. Onpenenenue, GopmMbl 3aIUCH U IEUCTBUS HAJ HUMH.

3. Pemmts ypaBuenue: y'" —2y" +y = 2X.

YTepxkaeno Ha 3aceqannu [IMO « 20 » nekabps 2016 ., mpoTokon Ne 5

N.o. 3aBeayromiero LeHTpoM I'.C. XKykosa / /

MUHHUCTEPCTBO HAVYKHU U BBICILEI'O OEPA30OBAHMS POCCUMCKOM ®EIEPALIINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUYPEXJIEHUE
BBICILEI'O OBPA3OBAHUA
«MOCKOBCKHMI NOJJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKHWM IMOJIUTEX)
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@dakynbTeT 0a30BBIX KOMIIETCHIINH, kadenpa «MaremaTHka»
Hucuunnuna «MaTtemaTuka
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BIWIET Ne 10

1. JluneiiHble ogHOpPOAHBIE MU(QepeHIHaIbHbIe YpaBHEHU N-T0o mopsaka. OOmme cBoiicTBa pe-
menuid. [lonstre GyHIaMEHTATBHON CHCTEMBI PEHICHUN JIMHEWHBIX OJHOPOAHBIX nuddepeH-
LUAIbHBIX YPAaBHEHUH N — ro nopsjaka.

2. VI3BnedeHue KOpHS N — Oif CTENEHHU U3 KOMILIEKCHOTO YUCIa.

3. Pemmrts 3amauy Komm: y'=2xe* +y, y(0)=0.

YTepxkaeno Ha 3aceqanuu [IMO « 20 » nekabps 2016 r., npotokon Ne 5

W.o. 3aBeayromiero eHTpoM I'.C. Kyxosa / /

MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA30OBAHMS POCCUICKOM ®EJEPALIMNA

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXIEHUE

BBICIIHEI'O OBPA3OBAHU A
«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKM ITOJIUTEX)

®dakynbTeT 6a30BbIX KOMIETEHITHH, kaeapa «MaremaTukay
Hucuunnuna «Bpiciias MmaTeMaTuka
Kypc 2, cemectp 3

3K3AMEHAILIMOHHBIN BUJIET Ne 1

1. Kinaccuueckoe 1 CTaTUCTHYECKOE ONpeIesICHHUs BEPOSITHOCTH TOSIBIICHUSI CITy4aifHOrO COOBITHS, CBS3b U
pasnuune MeXIy HUMH.

2. [locTpoeHune HOBEpUTEIBHOTO HHTEPBAIA I MATEMAaTHYECKOTO OKUIAHHS IPH U3BECTHOM CPEIHEKBAI-
paTHYECKOM OTKJIOHEHHH.

3. B maptun 10% HecrannaptHbix netaneil. Haygauy orobpansl 3 neramu. CocTaBuTh 3aKOH pacrpenerne-
HUS YKclia CTaHIapTHBIX AeTalleil cper OTOOpPaHHBIX.

4. JInst cTaTUCTUYECKOTO paclpeieleHNus BEIOOPKH

X 2 5 8 10

HalTH BEIOOPOYHYIO CPEIHIOI0 M HCIpaBlieHHyro aucnepcus D .

Yrepxkaeno Ha 3aceqananu [IMO « 20 » nekabps 2016 r., mpotokon Ne 5

W.o0. 3aBeyIoNIero neHTpoM I'.C. Kykosa / /
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MUHHUCTEPCTBO HAVKHU U BBICILEI'O OEPA30OBAHMS POCCUMCKOM ®EJEPALINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXIEHUE
BBICILEI'O OBPA3OBAHUA
«MOCKOBCKHH MOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKMHI1 TOJTUTEX)

®axynpTeT 6a30BBIX KOMITETEHITH, Kadeapa «MareMaTHKay
Hucuumnna «Bpicias MmaTeMaThka»
Kypc 2, cemectp 3

3K3AMEHAILIAOHHBIA BUJIET Ne 17

I'unepreomeTpruyeckuii 3aK0H pacipeneIeHus CIIy4aiHON BEITUYMHbI

. Jluneiinas cpegHekBanpaTuueckas perpeccusi. OTbICKaHUE JTUHEHHON perpecCu METOJOM HaUMEHBIIUX
KBa/IpaToB.

3. Haiiti BeposITHOCTh pabOTHI AIEKTPUYECKON MenH, N300paKEHHONW Ha PHUC., €CITH BEPOATHOCTH PabOTHI

Ka)KJI0r0 U3 HE3aBUCUMO PabOTAOIIUX JIEMEHTOB Lienu pasHa pP=0.9.

N

4’ L
4. Jleranb, U3rOTOBJIECHHAs] aBTOMATOM, CUMTAETCSA T'OJHOM, €CIIM OTKJIOHEHHE €€ KOHTPOIUPYEMOI'O pa3me-
pa OT MPOEKTHOro He mpeBblmaeT 2 MM. CiydaifHble OTKJIOHEHHUS KOHTPOJIUPYEMOIo pa3Mepa OT Mpo-

€KTHOI'O0 INIOAYUHCHBI HOPMAJIBHOMY 3aKOHY CO CPE€OAHUM KBaAPATUYCCKUM OTKIOHCHUEM O = 1MMm u ma-
TEMaTUYECKUM OXUJIaHUEM A = 0. Ckonbko MMPOLCHTOB HCTOAHBIX JeTajneii N3roTaBlInBacT aBTOMaT?

YTepxkaeno Ha 3aceqanuu [IMO « 20 » nekabps 2016 r., npotokosn Ne 5

W.o. 3aBenyromiero eHTpoM I'.C. Kyxosa / /

KoMmiekTsl TeCTOBBIX 3aJaHNH U KOHTPOJbHBbIX padot (T, KP)

110 JUCIHUITIJINHE BrIcmas MmaTreMaTHKa

(Ha"MeHOBaH"C ZIPICLH/IIU]MHLI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHns1 MAaTPUIHOTO MHOTOWIeHa F (A)
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-1 0
f(X)=—x"+2x*—x+3,A=
3 2
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

2. HaiiTi panr MaTpuIsl MPUBEIEHUEM K CTYIIEHYaTOMY BUY

1 2 1
3. Beluucnuth onpenenuTenb NPUBEICHUEM K CTYIICHYaTOMY BUTY 3 5 3
2 1 -

4. Haiitnn Matpuiry, oOpaTHyto naHHoi (a). PemuThs MaTpuaHOe ypaBHEHHE (0)
1 2 1

(@ |3 -5 3 (6)(1 —2}@(:(—2 3 5)
o — -3 4 3 -1 0

5. Pemuth cucremy ypaBHeHHH. YKa3aTh 00IIee U OJTHO YaCTHOE pelIeHue (a).

Pemuth cuctemy ¢ moMolibp0 00paTHOM MaTpUIlsl U 110 hopmyiam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+ X% =5
(@) 43X +7X, —2X, —4x, =4 (0) 13X, —5X, +3%, =—7
2% +5X, + X, +3X, =3 2X +7X, —X; =13
1. Pacnincats pasnoskeHue BeKTOpa X 110 BEKTOpaM B, E],F
x={5,-12,1}, p=1{1-3,0}, q=1{1,-11}, r={0,-1,2}

2. KonnuHeapHsI 11 BEKTOPHI B u a?
a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. BBIYUCIIUTS WIOIIA/Ib MapajuieiorpaMma, TIOCTPOEHHOT0 Ha BEKTOpax & u D o — yron Mexay BekTopa-

MI/IBI/Ia
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1. Yuciopas IOCICA0BAaTCIIbHOCTD. Hpeﬂen YHCIOBOH IOoCJICA0OBATCIIBHOCTH. BeckoHeuHo Mamkie U O€CKO-

HEYHO OOJIBIINE ITOCIIEN0BATEIbHOCTH. Yncio €.

2. } tgx?
Haiiti npou3BoaHy0 QyHKIMH Y = .5
+

JlaHbl BEKTOPHI a = (2; 3) , b = (1; —3) ,C= (—1; 3). ITpu KakOM 3HAYEHHUH (X BEKTOPBI

p=a+ab, §=a+2C xommneapHsL

1. Haiin paccrosimme ot Toukn M 10 mockocrn (M;M, M, ):
M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-213)

X+y+z-2=0
2. Beinucath KAHOHUYECKOE YPAaBHEHUE MPSIMOIA:
X—y-32+6=0
Xx-2 y-3 z+1
1 -4

3. Haiitu TOUKy nepecedeHus MpsiMoi U MIIOCKOCTH:

uX+y+2z-9=0.

x-1
4. Haiitn Touky P, cummerpuunyto Touke P orHOCHTenbHO nipsimoi | : P(O;—l; 3) u ED = ll =

N

5. Harncatb ypaBHEHHUE INIOCKOCTH (¢ HPOXOAsLeH yepe3 Touky M ¥ mepneHauKylsipHo  HpsSMOil

(M;M,): M((3;2;,0), M,(4;1,5), M,(2,-14).
6. Haiitu KocuHyC yriia MeX1y IJIOCKOCTAMU ¢ U O, !

o, :3X—=y+3=0, o, : x-2y+52-10=0

1. Haiitn niponsBoauyio Y, :

a) y:arctg‘°’lnﬁ 6) y:(\/;)
X+2

3
B) sin(x—2y)+x—=7x r) x=e"'cost, y=e'cost
y

2. Haiitu lim 1— 1
x>= X arctgx

1
2
3. TIpoBeCTH MOJIHOE UCCIIEN0BAHME M OCTPOMTS rpaduk | (X) =X"+ Z
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1. BrrauciIuTh NpeneIs:

.Mt gt . sin3x
LM s 2N ==
+ l-e

ctg7x

3. lim (1-3x)

X—>+0

2. Beruucauth IMPOU3BOJHBIC:

C0S6X ) 1 .
V=~ 2. y=arctg® ——=+sinIn2x
35|n(12x+1) 1—2X2

X+4 2
1. Iloctpouts rpaduk: y = Ty =
X

+2° y X+2

2. Haiitu npenensr:

3 Iim(2—n)2—(1+n)2 2 lim Jn+2-3/8n°+3
> (14+n)* =(2-n)’ e Yn+5+n

2

3) Iim[2n2+3j 4) Iimn(\/n2+1—n)

n—w 2n2 +1 n—w

0, x<-x&
3. MccnenoBaTth Ha HEMPEPHIBHOCTD U BBINOIHUTH yepTexk: Y =4SINX, —7 <X<0
7, X=0

TecToBOE 3aJaHUE N0 KOMILJIEKCHBIM YHCJIaM

3AJAHUE 1

YcTaHoBUTE COOTBETCTBHE MCXKAY KOMIUICKCHBIM YHCJIOM U €0 MOAYJIEM.

2 2+2i G

3 "3 4i 2

4 J3-2i 5
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3AJIAHHUE 2

JleiicTBHTEIbHAS YaCTh KOMILIEKCHOTO unca  (3—2i)° pasHa

BAPUAHTBHI OTBETOB: 1) V13 2)5 3) 13  4) 9.

3AJIAHME 3

Ha pucyHKke npezacraBiieHa T€OMETpHYECKas MILIIOCTpanya KoMIuiekcHoro uncia Z = X+ 1Y. Torna tpu-

rOHOMeTpH4YecKas (hopMa 3aIiCH STOTO YHCIIa IMEET BUJT

YA
1/2 z
0 B2 X
OtBeT
3AJIAHHUE 4

BeKTop, COOTBETCTBYIOLIMI CyMMe KOMIUIEKCHBIX ncen Z, =—1+1 u Z, =2—3i, u3zo0paxeH Ha PUCYH-

KE

BAPUMAHTBI OTBETOB: 1) 2)  3) 4).

YA YA

2
2 3 4
1) ) JA ) YA )
y 1
- S 7‘ -
-1 o x O T% 0 X 0 2 x
-2

3AIAHHUME 5

JlaHbl 2 KOMIUIEKCHBIX Yucna Z; u Z,.
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y

225°

Zz

1

0
. /4*/-135" X
2

Toraa apryMeHT NpOU3BEICHUS arg( 2122) (B rpamycax) paBeH

OtBeT

3AJJAHME 6

Jlanbl 2 KOMIUIEKCHBIX YnCna Zy ¥ Z,.

Torna apryment otHowenust arg(z, /z,) (s rpagycax) paseH

v

60°

xY

OTtBeT

3AJAHME 7

Haiitn moyns komiuiekcHoro uncna Z, ecmu Imz =3, a argz =arcsin(3/5).

OTtBeT

3AJJIAHHUE 8

JIaHO KOMILIEKCHOE uncio Z =2+ ,/51. YcranoBuTe COOTBETCTBHE MEXK/LY OINEPALUSIMH Hajl JaHHBIM YMC-

JIOM U1 pE3yJibTaTaMH! UX BBIIIOJHCHUS.

! 2z 2/5i
’ z1[Z] 4
3 Z+7Z 9
4 72-17 2 \/E
3 3!
3AJIAHME 9

% 3 )
Haiitn 3HaueHus KOpHA -1 . Iloka3aTh NX Ha KOMIUIEKCHOM IIJIOCKOCTH.
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OtBeTr

3AJJAHHME 10

J2

2 .
Ilycte Z =7+I7. Brruuciauts [

V2 .\/ETO
- =

BAPUAHTBHI OTBETOB: 1) -1  2)1  3) 2  4) -2%,

(I)yHKII](lI/I HECKOJbKHX IMEPEMECHHBIX

"

o " J—
Haiitn yacTHBIE IPOU3BOAHBIE BTOPOTO MOPAIKA, yOSAUTHCS, UTO ny = Zyx

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

2 2
1.z=e"", 2.2=c0s(x’ —2xy), 3.z=4y°-2x, 4. z=In(xy—x%), 5.z= , 6.

Haiitu rpaguent ¢pyukunn 2 = f(X,y) Br1ouke M, (X, Y,)

HZyTj(’ M, (4.6) ; 2.z=’(44+—)§y2, M,(L-1); 3-Z=§—§, M, (2,-2);
z=x>-3y°x, M,(3,2).

VlecrieoBath Ha SKCTpEMyM (yHKIHIO

1. z=x*—x+y?+2y, 2. 7=2X" +Xy—X+Y°,

3. z=X"-2x+4y-y?, 4. 7=x"-3x+3y*+4y,

5. z=X"+y* +4xy.

2-o0ii cemecTp

Ilo unTerpaam



Boruucianthb HEOMPEeACJICHHbIC HHTET'PAJIbI

1. ji 2.[x-27dx 3. [e* cosxdx 4.]2L 5. [ xcos3xdx
2(x+\/; X —6x+18
dx x-1 X+1 dx sin® x
6. [ —— 7. [—————dx 8. [———dx 9. 10. dx
Ix2+6x+5 I\/x+1+2 IX2+3 I\/1—x2arcsinx cos” x

BoiuucanTh Omnpeae/JI€eHHbIC HHTEIPaJibl

1ﬂj63sin2xcosxdx 2 }L 3}(x—1)exdx 4ej3L 5 T dx
i 04143 o 1xJ/7+Inx 11+4/3x-2

2 2 -4 1y2 V3 3
[NV Y . S E P
“2arctgx 1(3x+5) o X“+1 0 /14 X2

Heco6cTBeHHbIE HHTETrPaJIbI

1. Yxkaxwure, Kakoil n3 HeCOOCTBEHHBIX HHTETPAJIOB SBISIETCS CXOSIIAMCS

T\/;dx, Tx’3dx, T\/Fdx :
1 1 1

©  dx
2. BI)I‘-II/ICHI/ITI) I/IHTGFpaJI, yCTaHOBI/ITB €ro CXoaAnuMoCTh Ui paCXOZ[I/IMOCTI) I 1 2
Sol4Xx

o0
3. BBIYMCIIUT MHTETPAII, YCTAHOBHTH €0 CXOAMMOCTB MM pacxoaumocts | 1N Xdx
1

a

4. BBIYMCIUTH HECOOCTBEHHBIH MHTErpal | —— , YCTAHOBHUTH €0 CXOAMMOCTD MM
0+ X
PacxoIUMOCTb.
1
dx
5. Beraucautb HeCOOCTBEHHBIN HHTETpall — » YCTAaHOBHTb €0 CXOAMMOCTb HIIH
-1
PacxoauMOCTb.
1
dx
1. BeuucnuTe HeCOOCTBEHHBIH WHTETpal 3 » YCTaHOBHTb €r0 CXOIXMMOCTb MITH
0
pPacxoIUMOCTb.

Boruncaurtn lIBOﬁHLIe HHTErpaJibl

1. [[(x+5y)dxdy, D={(x,y)0<x<1 0<y<1}.
(D)
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2. [JA0—x*—y*)dxdy, D={(x,y)1<x<2 0<y<2}.
)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK MIOCKOCTH, OTpaHWUEHHOE IHHIsIMI Y = X, Y = X°.
(D)

4. ” 4xydxdy, D — MHOXeCTBO TOYEK IIIIOCKOCTH, OTPAaHUUCHHOE JTMHUSIMU

(D)
x=1 y=% y=3Xx

5. [[(x*+ y)dxdy, D — MHOXeCTBO TOUYEK MIOCKOCTH, OIPAHUUEHHOE THHUSIMH
(D)

y=x/2, y=2x, y=2/x (x>0).
Brruucnuth 1BOMHBIE HHTErPAJIBL, IEPEHAS K TOIAPHBIM KOOPAUHATAM

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

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

(D)

W3MeHuTh NOPSA0K UHTETPUPOBAHUS B IBOMHOM UHTETpaJIe

2

1x 2 6—x 1 2—
L | [(x* +y®)dxdy, 2. [dx [ f(x,y)dy, 3. [dy jyf (x, y)dx.
00 0 2X 0

Jy

BpiunciuTh KpUBOJIMHEWHBIE HHTETPAIbI

1 X\/ydx—l— (x+Yy)dy, rue L - xyranmapabonst Y =X> ¢ HapaBICHHEM OT TOUKH
L

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

2. [2xydx—x*dy Byoss otpeska npsamoii, Beixoasmiero u3 Hadana koopausat O(0;0) u
L
3akanuuBaroiierocs B touke A(2;1) .

3. [2xydx—x*dy  Bmoms ayru mapaonsr Y = X2 ¢ navammof O(0;0) u koneunont A(2;4)
L

TOYKaMH.

4.[2xydx+x*dy  Bnoss nomanoit OBA, rze O(0;0), B(2,0) u A(2;1).
L

5. Beraucnuts paboty F cunosoro monsik Bions myTw, 3agasaemoro auaueir | = AB | ecim
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xoopauHatel cutbl F(X%,2+ ) , ypasrenne kpusoii |: y=x>—2, A(l,-1), B(3,7).

6. HaiiT 06beM Tena, mosydeHHoro BpamieHreM Bokpyr ocd OY  ¢urypbl, orpaHHIeHHON JTHHUSIMH

y=x>, y=1 x=0.

7. Haiitt 06b€M Tea, mostydeHHoro BpamnieHneM Bokpyr ocu OX ¢Gurypsl, orpaHHYeHHON JTHHUSIME

y=x>, y’=x.

8. Haiitu miiomanp Gurypsl, orpaHiIeHHON TUHUAMU Y = X%, y=—X+2

ITo psagam

HccnenoBats Ha CXOIUMOCTD PSIIIBI

1 2 o0 — 1 o0 J— o0 o0 n
1.Zsmzn, ) Zl sinn 3.5 n-3 . Zn+5’ c zlm(gj |

N on?+1 an?+10° i 5"
M = 2n+1)" = 4n? —3 = In33n x 10

6. , 7. , 8. , 9. , 10. .
nz=:l n" £(5n+4] nz=:14n2+3 nz=1 n nzzl(n+1)ln2(n+1)

BBIHCHI/ITB, CXOOUTCs JIN a6COJ'IIOTHO, YCJIOBHO HJIA PACXOOUTCA P

v,

”‘ﬁ’jnm I

R G R T G L ¢

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

Ms

3. Haiitu uHTEpBaI CXOIMMOCTH PsAIa U UCCIIEOBATh €ro MOBEICHNE Ha KOHIIaX UHTepBaIa

n
R X
CXOJIUMOCTH Z—(—j :

nin+1\ 2

1

4. Paznoxuts B psij Telinopa no crenensm X gpynkmuio T (X) = ﬁ
X" —9oX+

, UCITIO0JIB3YA

TOTOBOE Pa3JIOKCHHE.
5. Pasnoxwute B psin Teitnopa no crenensm (X —7z/2) dyuxkumo T (X) =CoSX,

HCIIOJIB3Yyd T'OTOBOC PA3JI0KCHUEC.
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TecToBoe 3a1aHNe 0 00LIKHOBEHHBIM AU epeHINATBHBIM YPABHEHHAM

3AJJAHHUE 1.

YcTaHoBUTE COOTBETCTBUE MCKAY HOMCPOM YpaBHCHUA U €TI0 TUIIOM

1) xy'+2y=x"sin2x 2) (l+ yzsin2x)dx—2ycos2 xdy =0

3) y'_47y=2x\/§ 4) yN3+2x%y =x4/3+2y? .

- YpaBHEHHE C pa3/IeIIIOIIMUCS IePEeMEHHBIMH,
- nuHeWHoe muddhepeHnrnanbHOe YpaBHEHNE,
- ypaBHEHHE B MOJHBIX Au(depeHImanax,

- ypaBHeHUE bepHyiuy,

ypaBHEHUE, IPUBOAALICECS K OAHOPOTHOMY.

3AJJAHUE 2.

Jlano ypasrenue nepsoro mopsuka (5Xy” + x2)dx—(y* =5x°y)dy=0 B dopwme, comepxameii mudpde-

peHuuansl. [IpuBeaure ero kK BUAYy, pa3peliEHHOMY OTHOCUTENBHO ITPOU3BOAHOM.

OTtBeT

3AJAHMUE 3.

Jlano muddepenrmansroe ypasrenne Y = (2K +3)x*, rtorma dyskims Y = 2X° sBIseTcs ero peleHn-

emnpu K, paBHOM:

OtBer

3ATAHMUE 4.

dx
OOmmit naTerpan nudpepeHInaIbHOT0 YpaBHEHHS yzdy = — HMeeT BUJ
X

OTtBet

3AJJAHUE 5.

VYKaXnuTe MHTErpaJIbHYIO KPUBYIO perieHus 3agaun Komm gt 0ObIKHOBEHHOTO UG GepeHINAIBHOTO YpaB-

wemus Xy'=y-1 y@)=2.
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yA

N ™ >

S
xY

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

3AJIAHME 6.

ano uddepeHnmanbHoe ypaBHeHHe BToporo mopsiaka  Y” = X + X. Toraa ofiuee pelieHue ypaBHEHUS
p yp p p. p yp

MMEET BUII

BAPMAHTEHI OTBETOB:

1, 1, 1, 1.,
1) y=—x"+=x+C.x+C ) y=—X+=x"+C,x+C
)y 12 3 1 2 )y 12 6 1 2

3) y:2—14x4+%X3+C1X+C2 4) y=6x"+2x°+C.x.

3AJAHME 7.
Pemenue 3anaun Komm  y" =2X+1, y(0)=y'(0)=0  umeer Bux

BAPMAHTHI OTBETOB:

¢, x®  x? X, x3
Dy="4x 2)y=—+" B y=—usx’ 4 y=——x
)Y 3 )Y 3732 )Y 5 )Y >

3AJAHMUE 8.

aHo auddepeHmanbHoe ypaBHeHue BToporo nopsaka 2Xy" —Y' =0, Torma ero oblee pelieHne UMeeT
p yp p p p

BUI:

OTtBer

3AJJAHUE 9.

Jlano muddepenumnansHoe ypasHenue Broporo nopsaka Y'Ctg4x+4y' =0, torna ero obmiee penieHue

MMEET BHJL
BAPUAHTHI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,
3) y=C;sin4x+C, 4) y=-C;sin4x+C,.

3AJAHMUE 10.
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Kopuu xapakTepucTHUeCKOro YpaBHEHHUS paBHBI kl = k2 =-1, k3 4= 12, rtorma ¢pynnamenTanbHas

CUCTEMa PEUIeHHUI JTMHEHHOTO OJHOPOIHOTO TU(PEPEHITHAIEHOTO YPaBHEHUS C ITOCTOSHHBIMU K03 uim-
eHTaMH OyJIeT UMETh BUJI

BAPUAHTBI OTBETOB:

1)y, =e*, y,=e”*, y,=cos3x, Y, =sin3x

2 =€, y,=e", y;=e”, y,=e

3) y,=e*, y,=e”*, y,=cos3x, Yy, =-sin3x

X 2X —2X

_X -
4) y,=e ", Yy,=xe", Yy;=€", Yy,=¢
3AJAHHUE 11.

Kopuu xapakrepuctideckoro ypasaenus papusl K, =K, =5, K,, =5=*i. Torma obmee pemenne nmnei-

HOTO 0JHOpOAHOTO AU dHepeHINaTbHOTO YPaBHEHUS ¢ IOCTOSIHHBIME Ko duimentamu OyaeT UMeTh BHI:

OTtBeT

3AIAHUE 12.

WzBecTHa (hyHIaMeHTalbHAsE CUCTEMA pEeIeHUH 0JHOPOJAHOTO JHHEHHOTO TU(PPEepeHINAITLHOTO YPaBHEHNUS:

2
A =1, Y, =X, Y;=X". Toraga4acTHoe pelieHre ypaBHEHUs, YIOBIETBOPSIOIIEE HAYAIbHBIM YCIOBHAM

y(@) =2, y(0)=-1,

y"(0) =—2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+x-xX> 2)y=2-x-2x* 3)y=2-x-x> 4) y=2-x-0,5x%".
3AJIAHME 13.

Oyukuust Y =C,e* +C,Xe” sBustercst 0OUIMM PEUIEHHEM JTMHEHHOTO OHOPOAHOTO audepeHInanBHOTo

YpaBHEHUA C IIOCTOAHHBIMU KO:)(i)(i)I/IHI/IeHTaMI/I, TOorJaa €ro XapakKTepuCTH4ICCKOC YpaBHECHUC UMECT BU

BAPUAHTBI OTBETOB:
1) k?-1=0 2) k®’-k=0 3) k®+2k+1=0 4) k®-2k+1=0.
3AJIAHME 14.

OO6wee pemenne quddepertmansaoro ypapuenus Y' +4y' +3y =0 wumeer Bug

OtBer
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3AJAHHUE 15.

YacTHOMY PEHIEHHIO JIMHEHHOTO HEOAHOPOAHOTo AudpepennunansHoro ypapaenus Yy' —3Yy' +2y =2x—1

10 BUAY €T0 npaBoﬁ YaCTH COOTBCTCTBYCT q)yHKIII/Iﬂ

BAPUAHTHI OTBETOB:
1) y,=Ax*+Bx 2)y,=Ax+B 3)y,=Ax 4)y,=Ax*+Bx+C..

3AJJAHUE 16.

Jano nuHeitHOE HeomHOpoaHOe Au(QepeHITnaTFHOe YpaBHEHHE C IOCTOSHHBIMU Kod(h(duImeHTaMu

2y"+Yy' +2y =xe*sin2X. 3amucaTh BUI YaCTHOTO PELIEHHUS ¢ HEOTPEIENEHHBIME KO3 ()HIIMERTaMu

OTtBeT

3AJJAHUE 17.

Jano nuHeitHOe HeomHopomHOoe audQepeHaT HOe YpaBHEHHE C MOCTOSHHBIMH KO3 (UITHEHTaAMH
y"+4y =2ctg2X. B KakoM BHIE CIIELYET MCKATh YACTHOE PEIICHUE HEOIHOPOIHOIO YPABHEHHS METOIOM

BapHUalyy NPOU3BOJIbHBIX IOCTOSHHBIX ?

OTtBer

3AJAHME 18.
Pemenue kpaeBoit 3amaun Y"' =2X +1, 0<x<3, y0)=1 y@3)=9/2

HMeEET BHU]I

X3 x? x3 X2
BAPHAHTBI OTBETOB: 1) y=—+—--3x+1  2) y="+—-3+1 3

x> x* 10 x> x?
=—+————X+1 4 y=—+—+—x+1
y 3 2 3 )Y 3 3
3AJJAHHUE 19.

Jlano muddepenrmanshoe ypasrerne Y = Y° +2X u mauansuoe yenosue Y(0) =1. Torma mepssie Tpu

WICHA pas3JIOKCHUA €TO PCUICHU B CTETIICHHOM psA UMCHOT BUJ

BAPUAHTBI OTBETOB:
1) 1+x+5x>  2) 1+x+0,25x*  3) 1+x+0,5x 4) 14+x+25x%°.
3AJIAHHUE 20.

y1':3y2'
Y; =2y, Y,

Oomiee perrenue cucteMbl TUPPEPEHINATEHBIX YpaBHEHUH {

HUMECT BU
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BAPMAHTHI OTBETOB:

y, =C.e”* +C,e”™, y,=Ce? +Ce™,
1 2
) Y, = ECle2X —-C,e™ ) Y, = —gcle’2X ~Ce™
3 3
y, =C.e”* +C,e¥, y, =C.e ™ +Ce¥,
3 4
) Y, = %Cle2X +C,e™¥ ) y, = —%Cle2X +Ce™,

3-mii cemecTp
TecToBOE 3a1aHUE M0 TEOPHU BEPOATHOCTE M MATEMATHYECKOI CTATUCTHKE
3AJAHME 1

KonndecTBo criocoOoB pacnpeneaeHus: TpeX NPU30BbIX MECT B OJIMMIIMAZE 10 TEOPUU BEPOSITHOCTEH cpenu
10 y4yacTHHKOB paBHO

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

U3 ypHbI, B KOTOpO HaxonsaTcs 6 Oenbix W 4 4epHBIX IIapa, U3BJIEKaloT Hayaady 2 mapa. Torma BeposiT-
HOCTB TOTO, YTO 00a mapa OyayT OenbpIMu, paBHA

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

B kpyr paguyca R Gporena touka. Torma BeposSATHOCTH TOTO, YTO OHA MOMAJET B 3aIITPUXOBAHHYIO 00-
JacThb, paBHa

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

3AJJAHUE 4

Hecosmectasie cobritus A, B, C ne 06pasyror nonnyro rpymnmy coGbITHil, ecii HX BEPOSTHOCTH PABHbI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4, P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3, P(C)=5/12.
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BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJJAHUE 5
Bpocatot 2 monetsl. CoObiTust: A - rep0 Ha mepBoii MoHeTe, B- mudpa Ha BTopoil MOHETE SIBIISIOTCS:
BAPUAHTEHI OTBETOB: 1) HEeCOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) HE3aBUCHUMBIMH  4) 3aBHCHMBIMHU.
3AJIAHHE 6

Crynent 3Haet 20 BonpocoB nporpammsl 13 30. Toraa BeposTHOCTh MPaBUIBLHOIO OTBETA Ha 3 BOIIpoca
paBHa

BAPUMAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.

3AJAHME 7

B mepBoii yprae 6 Oenbix U 8 4epHBIX MIapoB, BO BTOPOil 7 OenbIx u 3 4epHBIX mapa. M3 Haymady B3sSTOU yp-
HBI BBIHYT OJUH I1ap. Torga BeposSTHOCTb TOTO, YTO 3TOT LIAp OKAXETCs OesIbIM, paBHA

OTtBeT

3AJJAHME 8

CobbiTe A MOXET HACTYIIHTB JIMIIb IPU YCIIOBHH IOSIBICHHS OJJHOTO M3 2-X HECOBMECTHBIX COOBITHII B,
u B,, obpasyrommx nomuyro rpymmy. Ussectast BepostHocts P(B))=2/3 wu ycnosusie BepositHOCTH

Ps, (A)=1/3, R, (A)=2/5. Torna BeposTHOCTb COOBITHS A pasna

BAPUAHTLI OTBETOB: 1) 16/45 2) 28/45 3) 22/45  4)17/45.

3AJJAHME 9
I[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYMHA 3a/laHA 3aKOHOM pacnpeﬂeneHI/m BepOHTHOCTefI

X 1 3 5
P 01 03 06

Torna eé QyHKIHs pacipeneseHns BeposTHocTeil - (X) MMEET BUJI

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

1 1<x< 1 1<x<
3) F(x)= 01 npu 1l<x<3 5y F(x) = 01 npu 1<x<3
04 npu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3ATAHME 10

HenpepriBras ciydaiiHas BeMW4HMHA 3a7]aHa HHTETPATbHON (DYHKITHEH

0 npu X<0,
pacipenenenus Bepositiocteii F(X)=<X°/9 npu 0<x<3,
1 npu X>3.

Torna mIoTHOCTh BEPOSATHOCTEN f (X) HUMEET BUJI

OTtBer

3AJAHHME 11

f(x)

X\

o 0 2a
I'paduk mnotHocTH BepostHocTel f (X) mokasan na pucynke. Torna 3nauenue a

paBHO

BAPUAHTBI OTBETOB: 1)05 2)1  3)42 42

3AIAHME 12

HI/ICerTHaﬂ CﬂyqaﬁHaH BCJIMYMHA 3aJlaHd 3dKOHOM paclpCACIICHUS BepOHTHOCTefI
X 0 1 3
P 02 03 05

Torua €€ MaTeMaTHYECKOEe OKUJAHUE U JAUCTICPCUA PAaBHBI

OTtBer

3AJAHHUE 13

BepostHocTh mosiBiieHust coObiTiss A B 30 HE3aBUCHMBIX HUCIBITAHHSX, IPOBOJUMBIX [0 CXeMe BepHyiuiu,
paBHa 0,6. Torna aucriepcus 4ucia MoOsSBICHUN 3TOTO COOBITHS paBHA

BAPUAHTHI OTBETOB: 1) 024 2)18 3)7,2  4)12.

3AJTAHME 14
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HenpepriBHas cimydaiiHas BeTMUMHA pacmpeliesieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torna e€ maremaru-
4eCcKO€ OKUAAHNE U TUCIIEPCUS COOTBETCTBEHHO PABHBI

OTtBer

3AJJAHHUE 15

HenpepbiBHas ciaydaiiHas BeauurHa X TOAYMHEHA HOPMaJbHOMY 3aKOHY pacipeiesieHHs ¢ MaTeMaThye-
ckum oxumanem M (X)=a=20. Beposraocts €& nonaganus B unrepsan (20, 25) pasua 0,4. Toraa

BEpOATHOCTH e€ monaaanus B uatepBat (15, 20) paBHa

OtBeT

3AJJAHUE 16

CTaTUCTHYECKOE PaclpeiCIIiCHUE BEIOOPKU UMEET BUJT

Toraa oTHOCHTeNIbHAS YacTOTa BapHaHThl X, =4 paBHa

OTtBeT

3AJAHUE 17

ITo BeiOopke o6bema N =100 mocTpoeHa rucTorpaMma 4acTor.

S

on o o Tl

4 8 12 16 X

Torzaa 3HaueHne A paBHO:

OtBer

3AJJAHHUE 18
W3BecTHO cTaTHCTHUECKOE pacrpeienieHue BEIOOPKU

X 6 7 10 12 13

Torna eé BeIOOpouHas cpenusas X . DaBHa
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OtBeT

3AJJAHHME 19

Jlana BeIOOpKa oObeMa N. Eciu kaxapiil 2ieMeHT BRIOOPKH YMEHBIIUTh B TPU Pa3a, TO BEIOOPOYHAS CpPej-

mas X, -

BAPUAHTBI OTBETOB: 1) He usMmeHHTCA 2) ymeHbIHTCA B 3 pasza
3) yBenmmuuntcs B 3 paza  4) ymeHbIIUTCS B 9 pas.

3AJIAHHE 20

Mopa M o ¥ Meauana M, BapualMOHHOTO psijia

X. 12 13 15 16 18 20
n 4 9 18 14 11 5

PaBHBI

OTtBeT

3ATAHME 21
Bribopounas cpeassis Ajsl JAHHOTO CTATUCTUYECKOTO PacIpee/ieHrs] BBIOOPKH

X 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Toraa BEIOOpOYHAS JUCTIEPCHUST Dg paBHa

BAPUMAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHME 22

HaiiTu 10BEpUTENbHBIA HHTEPBAI JUIS OLEHKHU ¢ HajaexkHOocThio ¥ = 0,95 HeusBecTHOro MaTeMaTuyeckoro
OXHJIAHHsS. HOPMAIBHO PACIpe/IeNIeHHOro Mpu3Haka X TeHepalbHON COBOKYIMHOCTH Xg, €CIIM H3BECTHbI
o6vem Beibopku N =30, BbiGopounas cpenmsst X, = 2500, cpennee kBagpaTHYecKoe OTKIOHEHHE TeHe-

panbHOit coBokynHocTH o =100, kBaHTHIE HOpMaNTBHOTO pacnpeaeneans t = 2,58.

OTtBer

3AJJAHUE 23
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[Ipu TOCTPOEHUU YpaBHEHUs JIMHEWHON perpeccur Y Ha X @ Y =aX+b monydensl cienyromue pesyiib-

tate: T, =0,3, 0, =2, o, =11. Torna BeiGopounsIii ko3 duLHEnT perpeccun OyAeT paseH
BAPUAHTBHI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.
3AJIAHHE 24

Bri6opounoe ypaBHeHue juHeiHOM perpeccun Y Ha X wumeeT BuI: Y = 2X—3. Toraa BeIOOPOYHBIN KO-

3O GUITEHT KOPPEISIIH MOXET OBITh paBeH
BAPUAHTHI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHME 25

Ecin ocnoHast runore3a umeer Bug H, @ a=16, To korKypupyromieii Oyaer runoresa:
BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<l6

3) H:ax=16 4) H;:a>14.

OneHKa «OTIMYHO» BRICTaBIIsETCS CTYAEHTY 3a 95 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOLIOY» - 32 He MeHee 75% NMpaBUIIbHBIX OTBETOB;
OTICHKA «YJOBJICTBOPUTEILHOY - 3a HEe MeHee 50-60% MpaBUILHBIX OTBETOB;

OTICHKA «HEYAOBICTBOPHUTEILHOY - 32 MeHee 50 % MpaBUIBLHBIX OTBETOB.

Kommiekt Bonpocos (YO)

JIMHEWHAS 1 BEKTOPHAS AJITEBPA

Martpwuirsl, TUTIBI MATPHIL.

Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXKEHUE NPSIMOYTOIbHBIX MaTPUL.

Matpuynast popma 3arnucu CUCTEMBI JIMHEHHBIX aIreOpandecKux ypaBHCHHH.
OrnpenenuTeny U UX CBOMCTBA.

[Nonstue onpenenurens. MUHOPHI U areOpanyecKue TOTOTHEHHUS.

CucteMbl THHEWHBIX alTeOpandecKux YpaBHEHUH, OCHOBHBIC ITOHSATHS U OTIPEIICIICHHUS.
ITpaBuno Kpamepa pelienusi CuCTeM JIMHEUHBIX YpPaBHEHUM.

LN~ LNE
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24.

25.
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

OOpaTHast MaTpuIia U €€ BEIYUCIICHUE. Y CJIOBHE CYIIECTBOBAHUS O0PaTHOW MATPHIIBL.

Pemenne cuctem TMHEHHBIX aNreOpandecKuX ypaBHEHUH METO/IOM OOpaTHON MaTPHIIBL.

Merop I'aycca pelieHns cucTeM JTMHEHHBIX YpaBHEHUI.

Pewienre mpor3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUI MeTo10M [ 'aycca.

Panr matpuusl. Teopema Kponekepa — Kanemnnu.

OpHOpOAHBIE CHCTEMBI JIMHEHHBIX YpaBHeHNH. Kputepunil cyiecTBOBaHUS HETPUBHAIBHBIX PEIICHHN.
IToHsiTe BekTOpa U JIMHEWHBIE OTlepallii HaJl BEKTOpaMH, CBOMCTBA OTepalluii.

JluneliHass KOMOMHAIUST BEKTOPOB.

JluneitHas HE3aBUCUMOCTh U JIMHEHHASI 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOpOB. Kputepuii muHedHOM
3aBUCUMOCTH.

[Tonstue 6a3nca. KoopamHats! BekTOpa.

OproHopMupoBaHHbIH 6a3uc. Pa3noxkeHne BeKTopa Mo BeKTopaM Oasuca.

VYnopsgoueHHas Tpoiika BEKTOPOB.

CkarnsipHOe, BEKTOPHOE F CMEIIaHHOE MTPON3BEIEHIEe BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.
YcnoBust OpTOrOHAIBHOCTH, KOJTUHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

JIuneliHble IPOCTPAHCTBA.

Marpuna nepexoja ot 6a3uca K 6asucy.

CoOcTBEeHHBIE BEKTOPBI U COOCTBECHHbIE 3HAUEHHUSI MAaTPHILIBIL.

MATEMATUYECKWUI AHAJIN3

ITonsTHE IEpEMEHHON BEIMUMHBI 1 00aCTH €€ U3MECHEHHSL.

MOHATHE (YHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccudukamus QyHKIUA.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATEILHOCTH.

IIpenen yucnOBOI MOCIEI0BATENFHOCTH. APU(PMETHUECKUE ONIEPallii HaJ MOCIEJ0BATENbHOCTSIMH.
YcnoBus cynecTBOBaHUA KOHEYHOTO IpeJieNia YUCIIOBON rociefoBarenbHocTh (Teopemsl Ko n Beii-
epuiTpacca).

Bropoii 3ameuarenbHblil npeaen.

IIpenen ¢pynkuuu. Onpenenenus. ['eomerpudeckas nHTEpnpeTanus NoHATHA npenena GyHkunu. CBoit-
CTBa MPEETIOB.

Beckoneuno manblie, 6eCKOHEYHO OoJbIINE (HYHKIINH.

[lepBbIil 3aMevaTeNnbHbIN Opeaen.

beckoHeuHO Masble BeMYMHBI. DKBUBAJICHTHBIE OECKOHEUHO Majble U UX UCIOIb30BAHNUE MPU BBIYHC-
JIieHnH mpeiesioB. Tabnuia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTD QyHKIIMM B TOUKE M Ha mpoMmexyTke. OpHocToponHue npeaensl. Kinaccudukanus to-
YyeK paspbiBa rpaduka.

CpoiicTBa QyHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (TeopeMbl Beliepiirpacca, bonpiiano — Komm).
[IpousBognHas. ['eomerpuueckuii u huzndeckuii cMpICh Npou3BoAHOM. KacaTenbHas u Hopmais K mjoc-
KOH KpHBOM.

Tabmu1a MpOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.

CBsI3b MEX]ly CYIECTBOBAHWEM TPOU3BOJIHON (PYHKIIMK B TOYKE M HENPEPHIBHOCTHIO (QYHKIMH B TOH
K€ TOUKE.

[TpousBoHAst CyMMBI, POU3BEACHUS, YacTHOTO. [Ipor3BOIHAS CIIOKHON 1 00paTHON (PYHKITHIA.
[IpousBoHast MapaMeTpHUECcKH 3aJJaHHON (YHKITUH.

[IpousBogHast GyHKIMH, 3aJaHHOHN HESIBHO.

Hduddepenuupoanue cI0XHOM NOKA3aTEILHON (QYHKIHH.

Huddepennupyemocts. Juddepennnan. ['eomerpuuecknii cMbich muddepeHnmana.

[IpousBoausie u AuddHepeHIraibl BHICIIUX HOPSIKOB.
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23.
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15.
16.
17.
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0.

OcHoBHBIE TeOopeMbl AuddepeHraIbHoro ucuncienus (teopema @epma, reopema Pois, Teopema Jla-
rpanxa, Teopema Komm).

IIpaBuno Jlonurans.

Msmuorounen Teinopa u ero csoiictBa. @opmymna Teitmopa. Octarounsnii unen ¢opmynsr Teinopa B
¢dopme Jlarpamxka u [leano.

AcumnToTsl Tpadka QyHKITHH.

OxctpemyM. HeobxoanmMoe ycioBe SKCTpeMymMa.

JocTaTtouHble yCIOBHS IKCTPEMYMA.

Hocrarounoe ycioBue Bo3pacTanus (yObIBaHUs) GYHKIIUH.

Hawnbonsiree n HanMeHbIIee 3Ha4eHNs (QYHKIIH HA OTPE3Ke.

BrITTyKII0CTh, BOTHYTOCTH, TOYKa Nieperuda. JlocraTrouHoe yciaoBre BOTHYTOCTH (BBIITYKIOCTH).
Heo6xonumoe ycrnoBue Touku nepernda. Jlocratounoe ycinoBue neperuoa.

OO6mas cxeMa OCTPOSHHS U McclieIoBaHus rpaduka GpyHKIINH.

OYHKIUN HECKOJIbBKUX NIEPEMEHHBIX

OrnpezenieHne ¥ TEOMETPUUECKUN CMBICT (PYHKIIUU JBYX ITEPEMEHHBIX.

Jluauu ypoBHS GYHKIIUH IBYX MTEPEMEHHBIX.

YacTtHble MPOU3BOAHBIC (PYHKIINN HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPUUCCKUN CMBICIT
OYHKIIUN HECKOJIBKUX MEPEMEHHBIX, IIOHATHE MOJHOTO AU(depeHIraia.
JuddepennnpoBanue CI0KHBIX GYHKIHI HECKOIbKUX MTEPEMEHHBIX.

[Tpou3BOIHbIE BBICIIUX MOPSIIKOB (DYHKIIMH HECKOIBKUX TIepeMeHHBIX. CMEIIaHHbIC TPOM3BOIHBIC.
Teopema IlIBapua.

[TponsBoHast (YHKITMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPABJICHHIO.

[Tpou3BoaHAS IO HATIPABICHUIO U TPAJAUSHT CKAISPHOTO TIOJIS.

DKCTpeMyM (YHKIIUHU HECKOJIBKUX TEPEMECHHBIX.

Heo0xoaumMoe 1 TOCTaTOYHOE YCIOBHUS SKCTpeMyMa (DYHKIHH JBYX MEPEMEHHBIX.

HUHTEI'PAJIBHOE MCUYHUCJIEHHUE

[lepBooOpa3Has, HeonpeaeaeHHbINH HHTerpai. Ta0auIa OCHOBHBIX HHTEIPAJIOB.
3ameHa HepeMeHHOﬁ 1 UHTCTPUPOBAHUC T10 YACTAM B HCONPEACICHHOM HHTCTpaJic.
HuTerpupoBaHue ¢ TOMOIIBIO MOABEICHHUS IO 3HAK T depeHIuana.
HuTerpupoBaHme paroHAIIBHBIX APOOEH.

HnuTerpupoBaHue 1Mo yacTsM U 3aMeHa IEPEeMEHHOM B ONpeIeIEHHOM HHTErpase.
HuTerpupoBaHiie TPUTOHOMETPUIECKUX (PYHKIIUNA, OCHOBHBIE IIPUEMBI.
HuTerpupoBanue nppaiioHaTbHBIX (QYHKITHIA.

YHuBepcagbHas TPUTOHOMETPUYECKast T0ICTAHOBKaA.

Onpenenenupid HHTETpa u ero cBoiictea. ®opmyna Heitotona — JleitOnuma.

. [IpunoxenHus onpeaeIeHHOro HHTETrpaja K PeIeHNI0 TeOMETPUIECKUX U (PU3NIecKuX 3a1ad.
1.
12.
13.
14.

Brruucnenue miomanei ¢ NoMoIbI ONPEEIICHHOIO HHTErpaa.

Brruncnenne miomanay 1 ITUHB KPUBOU, 33JaHHOW YPaBHEHUSIMHU B TTapaMeTpUUIECKOH dopme.
Briuucnenue miuomaay KpUBOJIUHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

Briuucnenue miomaaeil B IpsIMOYTOJIbHBIX U MOJIAPHBIX KOOPAUHATAX C MOMOIIBIO OMPEIEICHHOTO UH-
Terpaja.

Briuucnenue IiMHBL ATy ¢ IOMOIIBIO ONPENEICHHOIO HHTErpaa.

Brluucnenue qiuHbI AYTH KPUBOM, 3aIaHHON TapaMEeTPUUECKHU.

Brruncnenune oobeMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO HHTerpaa.

Brluucnenue miomaay NOBEpXHOCTH TEa BPALCHUSL.
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19. HecobGcTBeHHBIE HUHTCrpaJibl IIEPBOro U BTOPOTO THUIIA. Ionsarus CXOAUMOCTHU U paCXOJUMOCTHU HECo0-

CTBCHHOT'O MHTCTpaja.

20. HecoOCTBEeHHBIC HHTETPAJIBI OT PA3PhIBHBIX (YHKITHIA.

wh e

No ok

8.
9.

KpaTHnble, KpuBoIUHeiiHbIE, IOBEPXHOCTHbIE HHTErPajbl,

JIBoitHOI MHTETpa, oNpeieJIeHUe U CBOMCTRA.

TIpaBuna BeIYMCIIEHUS JBOMHOTO HHTErpaa.

Hexotopsie npuiioskeHus ABOHHOTO MHTETpaia (K BBIYMCICHHIO IUI0IaAeH, 00beMOB, CTaTHUECKUX
MOMEHTOB, MOMEHTOB UHEPLIUH, KOOPJIUHAT LIEHTPA TSKECTH.

TpoitHo#l mHTErpall, ONpeesieHUe U CBONCTBA.

KpuBonuHeHbII HHTErpas IEPBOro THIIA .

KpuBonuHeHbII HHTErpan BTOPOro THUIIA.

Heobxomumoe 1 1ocTaTouHOe yCIOBHS HE3aBUCUMOCTH KPHUBOJIMHEWHOTO HHTETpalia OT MTyTH MHTETPH-
pOBaHUS.

®opmyna ['puna.

IToBepXHOCTHBIM HUHTErPajl IEPBOrO THUIIA.

10. DnemMeHTBl TEOpHUH 11051, TOBEPXHOCTHBIM HHTErpall BTOPOTO THUIIA.

=

©COoNOAsWN

PSIJTBI

YucnoBele noaoxkuTeIbHbIE psibl. [loHATHE cyMMbl OeckoHEeUHOTO psiaa. Cxozsiuecs u pac-
XOJSIIINECS PSAIBL.

Heo6xonuMblii pU3HAK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpuznaku JlanamOepa u Korm, uHTErpasibHBINA TPU3HAK.

3HaKonepeMeHHbIE Psiibl, ADCOIIOTHAS U YCIOBHAS CXOUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUEPETYIOIIUXCS PSIIOB.

@DyHKIMOHAIBHBIE PsAJIbl, PABHOMEPHAsI CXOAUMOCTb, ITpU3HaK Beliepmrpacca.

Crenennsle psiibl, TeopeMa AOes, HHTepBal U PalnyC CXOAUMOCTH CTEIICHHOTO Psa.

Psin Teitnopa. YcnoBus pasinoxumocty ¢GpyHKuuu B psag Teitnopa.

Paznoxenue B psa Teinnopa HEKOTOPBIX QYHKIMH (TaOIUYHBIE PA3JIOKEHNUS).

10 [Tpumenenue psana Teitiopa kK NpUOIMIKEHHBIM BBIYUCICHUSM.

no

o s

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

OCHOBHBIE TOHATHUSL TEOPUH OOBIKHOBEHHBIX AU depeHInaNbHbIX ypaBHEHUH MEPBOTo MOPsA-
Ka: oIpenereHne 0ObIKHOBEHHOTO AU(PPEepeHInaIbHOr0 YpaBHEHUsI, POPMBI 3aMCH OOBIKHO-
BEHHOT0 UG PepeHINaTIbHOI0 YpaBHEHHs IEPBOro MOPsIKa, MOHATHS OOLIEro U YacTHOTO pe-
IIEHUH, OOIIEro M YaCTHOTO WHTErPaJioB.

[TocranoBka 3agaun Komm ais auddepeHnnanbHoro ypaBHeHUs EPBOTO MOPSIIKA.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelleHus ais aud@epeHnnaibHoro ypaBHEHUS
NIEPBOTO MOPSIKA.

['eomeTpryeckuii cMbICI 00IIEro HHTErpajia OOBIKHOBEHHOI'O JI.y. IEPBOIO MOPSIIKA.
Juddepennnanbable ypaBHEHUS IEPBOTO MOPSIKA ¢ pa3feeHHBIME M Pa3JIeNIAIONUMHCS T1e-
PEMEHHBIMHU.

Jlunelinble quddepeHIaIbHble YypaBHEHUS TIepBOro nopsiika. MeToJl Bapually MpOU3BOIb-
HOM IIOCTOSIHHOM.

Juddepenumanbapie ypaBHeHUS N-ro nopsiaka. OCHOBHBIE MOHATHSA: (DOPMBI 3aMUCH, TTOHSATHS
00LIero ¥ YaCTHOTO PelIeHHuH.

[TocranoBka 3anaun Komu n kpaeBoit 3a1a4un 17151 OOBIKHOBEHHOTO M (epeHIINaNIbHOTO YpaB-
HEHUS N-TO NopsaKa.
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11.

12.

13.

14.

15.

16.

17.
18.

=
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~No

9.

10.
11
12

14.

WuTterpupoBanue nuddepeHnnanbHpIX ypaBHEHUN N-TO MOPsIIKA METOIOM MOHM)KEHUS MOpsi-
Ka.
Jlunelinble oqHOpOAHBIE AU depeHnranbHble ypaBHeHUs N-ro nopsaka. O0mue cBoicTBa pe-
LICHUM: IOHATUS JMHEHHO 3aBUCHUMBIX U JIMHEWHO HE3aBUCHUMBIX PELICHUMN, OIPEACIIUTEN
Bponckoro, nousatue GpyHnaMeHTaIbHON CUCTEMBI pEeLIEHU,
Teopema 0 CTpyKType OOIIEro pemeHusi 0OBIKHOBEHHOTO JIMHEHHOro ogHopoaHoro audde-
PEHIMAIBHOTO YPABHEHMSI N-TO MOPSAKA.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIe YPaBHEHHUS N-TO TOPsIKA C MOCTOSHHBIMH KO-
s¢¢punmenTamu. XapakTepUCTUYECKOE YPaBHEHUE, €ro CBA3b ¢ Au(pdepeHnalIbHbIM ypaBHe-
HUEM.
Bup yacTHbIX pemieHuil JIMHEHHOro OXHOpPOJHOro Au(QepeHInanbHOro ypaBHEHUs N - TO
HopsiIka C TOCTOSHHBIMH KO3 (QHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapakTepu-
CTHYECKOI'0 YPaBHEHUS.
Jlunelinple HeoaHOpPOIHBIE nu(pdepeHInalbHble  ypaBHEHH. TeopeMa O CTpyKType oOImiero
peLIeHusl.
Pemienne nmuHEHHBIX HEOAHOPOIHBIX MU GEPEHIINATBHBIX YPaBHEHUH C MOCTOSTHHBIMH KO3 (-
¢unmentamu. Meron noadopa 4aCTHOTO peIeHus Il IPAaBbIX YacTel BUaa

f(x)=P,(x)e”, f(x)=M cospx+ Nsin X,

f (x) = P(x)e™ cos Sx+Q(x)e™ sin Sx.

Pemienue JMHEHHBIX HEOAHOPOAHBIX JU(QepeHINaTbHbIX YpaBHEHUH METOJIOM BapHalluu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pelIeHue 3a/1a4l Ha COOCTBEHHbIE 3HAUCHMSL.
Cucremsl nuddepenunanbubix ypaBHeHui. [lorstne HopmansHOU cucteMsbl. [loHstus obmre-

r0 M 4aCTHOTO pelieHui cucrembl. Teopema o mpuBeneHuu auddepeHInaaTbHOr0 ypaBHEHUS
N-TO MOPsiIKa K HOPMAJIBHOU cucTeMe. MeTo1 UCKITFOUeHHST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Buner cnyyaitHbIX COOBITHH.

Krnaccuueckoe v cTaTUCTHUECKOE OINpEAENeHUs] BEPOSTHOCTH MOsBIEHUS COObITHS. OCHOB-
HbIe (POPMYIIbI KOMOMHATOPHKH.

[IpyHIMI CTaTUCTMYECKONM  YCTOMYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBA3b U paznuyue
MEXY KIIACCHYECKUM M CTaTUCTUYECKUM OIPEETICHUSIMA BEPOSITHOCTH.

['eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3a1aya brogdona.

Anrebpa coObiThil. [IOHATHS CyMMBI M TPOM3BEIEHUS COOBITUHM, UX TE€OMETpHUYECcKas MHTep-
nperauusa. OCHOBHBIE 3aKOHBI AJIF€OPBI COOBITHIA.

Teopema cnoxeHus BEpOATHOCTEH U1l HECOBMECTHBIX COOBITHH. CeICTBUS U3 Hee.

Teopema ci0xeHUsI BEpOATHOCTEHN JIsI COBMECTHBIX COOBITHIA.

Teopema yMHOXXEHUS BEPOSTHOCTEH MJsl 3aBUCHUMBIX M HE3aBHUCUMBIX  coObITHH. [loHsTHE
YCIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOSITHOCTH NOSABICHUS XOTS ObI OTHOTO COOBITHS.

dopmyJia MOJTHON BEPOATHOCTH.

. ®opmyna bepryiu.
. JlokanpHas 1 uHTErpanpHas reopemsl Jlarmaca.
13.

Omnpenenenne U TUIBI CITydyalHbIX BeIUYMH. [IoHATHE 3aKOHA paclpeneneHus CydaiiHON Benu-
yuHbl. Psapa pactipenenenus.
WuTerpanbHas GyHKLIUS pacnpenenenus BepostHocTeil. OnpeneneHne, BEpOATHOCTHBIA CMBICT
Y CBOMCTBA.

[TnoTHOCTDH BeposiTHOCTEH. OmnpeseneHue, BEpOSITHOCTHBIA CMBICT W CBOICTBa.
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15. CBs13p MeX Ay MHTETPATBHON (YHKIIMEH pacupeeiecHusT BEPOSITHOCTEH U TUIOTHOCTBIO BEPO-
ATHOCTEH.

16. Onpenenenue, BEpOATHOCTHBIN CMBICI M CBOMCTBA MaTeMaTUYECKOrO OKUIAHUS Ul JUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4alHBIX BEJIUYHH.

17. Onpenenenue, BEpOSITHOCTHBINM CMBICT M CBOWCTBA AUCIIEPCHH.

18. BuHOMUATBHBIN 3aKOH PACIIPEICICHHSI.

19.Cpennee U HauBeposITHEWIIEe YHCIa MOSBICHUN COOBITUS MpU OMHOMHAILHOM pacrpezesne-
HUU.

20. 3akoHn pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeaesieHIs] BEpOATHOCTEH.

22. moka3aTellbHbIN 3aKOH pacrpe/iesieHus] BEPOATHOCTEH.

23. HopMasibHBIi 3aKOH pacIpeesieHus] BEepOsATHOCTeH. BeposTHOCT momnamaHus HOPMAJILHO
pacrpeeIeHHON clly4ailHOM BEJIMYMHBI HA MPOU3BOJIBLHBIA KOHEYHBIN HHTEPBAJ.

24. BepoATHOCTh TOMNAJaHUsI HOPMAJIBHO PAcIpeesIeHHON CIy4aiHOM BETMYMHBI HA WHTEpBAJ,
CUMMETPUYHBIM OTHOCUTENIBHO cpeHero 3HaueHus. [Ipasuno tpex curm. Teopema JIssmyHoBa.

25. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEHA.

MATEMATHYECKAS CTATUCTHUKA

=

[IpenmMer 1 OCHOBHBIE 33/]Ja4l MAaTEMaTUYECKON CTAaTUCTUKH.

ITonsatue o BeIOOpOUHOM MeTojie. ['eHepanbHast u BBIOOPOYHAS COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MAaTEMaTHYECKON CTAaTUCTUKU (BapHallMOHHBIM psijl, 4acTOTa, OTHOCUTENb-

Hasl yacTOTa, CTATUCTUYECKOE paclpeieeHre BEIOOPKH).

OMmnupudeckas QyHKIHS pacipeesieHIs] BRIOOPKH U €€ CBOMCTBA.

IToyIMroH 4acTOT U NMOJIMTOH OTHOCUTEIIBHBIX 4aCTOT.

I'ucrorpamma 4yacTOT U OTHOCUTENBHBIX YaCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeaenaeHus. TpeOoBaHUs K OLIEHKAM.

Bri6opounas cpeansisi. CBOMCTBO yCTOMUNBOCTH BBIOOPOUHBIX CPETHUX.

Bri0opouHas 1 ucrnpaBieHHas TUCHEPCHH.

10 WuTepBanbHble OolleHKU. JlOBEepUTENBbHBIN HHTEpBaJl U JOBEpUTENbHAsE BEPOATHOCTh. [loHsATHE
TOYHOCTH OLICHKHU.

11. TlocTpoeHune TOBEpUTEIHLHOIO MHTEpBajia JJsl OLIEHKH IeHepajJbHOW CpeaHEed Mpu U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. TlocTpoeHre TOBEpUTETHLHOTO MHTEPBAIA JUIsl OLIEHKH TeHEPaTbHON CpeqHel Mpu He- M3BECT-
HOM Cpe/IHEM KBaJlpaThdyeckoM oTkiIoHeHuu. Ciyuail manoii BeiGopku. Pacnpenenenue Ctbio-
JICHTA.

13. YnpoieHHble METOIBI pacyeTa CTAaTUCTUYECKHX XapaKTEPUCTUK BBIOOPKU. Y CIOBHBIE BapHUaH-
Tbl. MeTo IpOn3BEACHUM.

14. Kputepuu cornacusi. Y poBeHb 3HAUUMOCTH.

w N

©CoNo A

15. Kpurepuii Yy 2 ITupcoHna.

16. KoppensiinonHasi ¥ perpecCHOHHas 3aBHCHMOCTH.

17. YpaBHeHHe BEIOOPOUHON perpeccuu.

18. BribopouHbIit K03()(HUITMEHT PErPECCHH.

19. Beibopounsbiii K03(pPULIHEHT KOPPETALIUH.

20. CBs13p MEXIy BRIOOPOYHBIME KOA((HUITMEHTAMH PETPECCUH KOPPEIISIINH.
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KoMmiekTt 3aJaHUH J1J151 BHINOJIHEHHUS

pacdetHo-rpaduueckux pador (PI'P)

IO JUCIHUIITIMHE Bricmias MmateMaTHKa

(HaMMEHOBaHME TUCLUILIHHBI)

Ilo anredpe
PI'P Ne 1, vactnp 1
-11 0 2 0 2
3aganue Nel. lanpt Matpunst A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

. 2 T
Brinonuuts neiictus: A° +8B' .

Bananne Ne2. TIpogomkuts nanHoe Matpuunoe pasercreo (2A+3B)? —4A* —6AB =...

Y TIPOBEPUTH €T0 JUIs MaTpull A U B U3 epBoro 3aiaHusl.

3ananue No3. BerunuciauTh onpeaenuTens AByMs CIIOcO0aMU: pa3ioxKeHHEM IO NTEPBO CTPOKE U Pa3NnoKeHU-
€M I10 TIEPBOMY CTOJIOILY.

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

3amanue Ned. Jlnist JaHHOUM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. ClenaTh MpOBEPKY.

1 0 2
1 1 0]
-1 2 3

3ananue NoS. Pemnts matprunoe ypasuenne AXB = C (maiitu X). Caenats nposepky.

el ) e )

3apnanue Ne6. HaiiTu paHr MaTpHisl.

1 -1 2 3
0 5 4 3
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yactn 2
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3aganue Nel. Pemuts cuctemy MeroaoM Kpamepa. Caenatb nmpoBepkKy.

X, +4X, =X, =2

2X, +2X, +3X, =7

3%, +6X, —2X, =1
3ananue No2. Pemuth cuctemy u3 Nel mMetomom 00paTHON MaTpUIBL.

3amanmne Ne3. Permuth cuctemy u3 Nel metomom ["aycca.

3amanune Ne4. Permmth HEOJHOPOJHYIO cucTeMy MeToioM [ aycca. Haiitu o0O1iee pernienne 1 9acTHOE perre-
HHE.

X, + X, +2X,+3X, =5
3%, +2X, — 4%, —2X, =1
oX, +4x, + 4x,=11

3amanue NoS5. Pemuth omHOpoIHYIO cucTteMy MeTogoM ["aycca. Haiitu oOmiee pemenue u OCP.

2%, +6X, —9%, —9%x, =0

4%, —5%;+X%,=0

3% +3X, —7X;—4%,=0"

X, —3X, + 2%, +5X, =0
PI'P Nel, yacTtp 3

3aganue Nel. IlokasaTs, uto BekTopsl M, N, P 06pa3yroT 6a3uc B IPOCTPAHCTBE U PA3I0KUTH BEKTOP

a moosrtomy 6asucy: m=(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5 —-4,13).

3amanne Ne2. Jlanel Bektopsl M u N . BEISCHATH — KOJUIMHEAPHBI T BeKTOPEl & 1 D .

m = (28, —8,8), M =(-216,—6), a=2m+n,b=2n—m.

3ananue Ne3. Haiitu |§|,ecnn |m|=6\/§,|ﬁ|=2, (m/,\ﬁ)=135°, a=>6n-m.

3ananue Ned4. Jlan A ABC . Haitru £ B,ecn A(1;-1;2),B(3;3;2),C(7;1;2).

3amanme NoS. Tlpu kakux 'x' BekTopsl @ U D meprneHmuKynspHbI?
a=(x;1;-4),b =(x-3;12; x).
3amanue No6. Haiitu mromaap napamienorpaMmma, IOCTPOSHHOTO Ha BEKTOpax a | b.

N
— _ T = _ I T
a=2m-5n,b=m +n,|m|:12, |n|:3, (m, n) =€.
3amanue No7. Haiitu momans Tpeyronsuuka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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3ananue Ne8. Jlansl Bektopsl @, 0, C . BhIACHUTE — KOMIUTaHAPHBI T BEKTOPHL. ECiIH BEKTOPHI HE KOM-

IMJIaHapHBI, TO HaWTH 00BEM napauiCieuvIieia, IOCTpOCHHOI'O0 Ha BEKTOpax 5, b y Cu OMpEaACIINTD — Ka-

KYIO TPOIMKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P Ne 1, yacts 4

3aganme Nel. Ilpsvas |1 npoxoauT uepe3 Touky A mapamnensno Bexktopy { . Ipsmas |2 MPOXOJIUT Ye-

pes Touxy B nepnenmukynspuo Bexropy N . Haiitu Touky nepecedeHust IPSAMBIX U YTOJI MEXKITY HUMH, €CIIHU

3aganue No2. Jlana npsimast |1. [Ipsimas |2 npoxoaut uepes Touku A u B . Haiitu paccrosaue ot Toukn

nepecedenns npsvbix |, u |, 1o npsamoii 1.

[x=-8t-3 _ _ . i
|1.{y:3t+4’ A(4;0),B(7;3), I,:9x-12y+2=0.

3aganue Ne3. Haiitu paccrosiaue ot roukn M 1o miockoct ¢, npoxosimeit gepes Touky A mep-

nenukyssipHo Bexropy N, ecmu M, (0; 1;7), A(2;-1;4), N (6; 22; -3).

Bananue Ne4. Haiitu yron Mexty IIOCKOCTBIO (M IIOCKOCTRIO [3 , mpoxosiueii uepes Touku A, B u

C,ecmm a:5x+y+4z—-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3anmcaTh KAHOHMYECKUE YPAaBHEHHUS NPSMOH, 3aJaHHOW OOIIMMH ypaBHEHUSIMH.

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3amanme No6. Haiiti Touky nepecedennus npsmoit | u miockoctn @ u yron mexay HUMH.
-1
| :—=X=—; a:X+2y-32-12=0.
4 2

3apanue Ne7. Ilpsmas |l npoxoaut yepe3 Touku 4 u B. Ilpsmas |2 MIPOXOJUT Yepe3 TOUKy M meprieH-

JUKYJIIPHO IJIOCKOCTH (X . Hatitn yroJa Mexay npsiMbIMU Il n I o ¥ BBIICHUTB — JICXKAT JIM OHH B OHHOﬁ

IIJIOCKOCTHU WJIM CKPECUIUBAKOTCA.
A(9;-31),B(4;,4,-5),M (-L11,-11), a:2x+3y—-z-1=0.

PI'P Ne 1, vactb 5
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(x+3)% y°
+ =— =1 yka3aTh (OKYChI, IKCIEHTPUCHUTET, JUPEKTPUCHI.

25

[Toctpouts KpuByI0, H300pa3nUTh (POKYCHI, TUPEKTPHCHI.

3aganme Nel. Jist maHHOM KPHBOM

Baganme Ne2. IlpuBectu ypaBuenue kpuoii 9X> — 25y —18X + 200y —616 =0 K KaHOHHYECKOMY BH/IY

U IIOCTPOUTH KPUBYIO.
PT'P Ne6

Baganne Nel. Jlist muHeiHoro omepatopa A 3anaHsl o0passl GasucHsx onementos A€, AE,, AE,. 3a-

nucaTh MaTpully oneparopa A B Oasuce €,, €,, €, u Haiitu 06pa3

3JIeMeHTa X .

bl
I
N

€, —4e,+

D
w

3amanue No2. Haiitu coOCTBeHHBIE 3HAUEHUS M COOCTBEHHBIE BEKTOPHI TMHEWHOTO OTIepaTopa, 3aIaHHOTO B

o -4 1
HEKOTOpOM 0asuce marpuieii A= 7 92l

ITo unTerpasam

HeonpeaejieHHbIH MHTErpa
HajiTu uHTErpasbl.

Jtgx +3 sin2x | dx 5X+1 005(2 5‘/_)
LI cos’ x dx 2 Jcos X Ime 4"|-«/x2+2x+ . SI

cos(In3x+4)

dx 6. f(l— 3x)cos5xdx

7. J'arctgzx/_dx 8. Ie cos5xdx 9. Ix In(x+3)dx 10. I dx 11. J'(Z—x)lni/;dx
12. I(x2+3x—1)35xdx 13. ijsinzgdx 14, j(8x—3)cos§dx 15. j(ﬁ—Sx)sin xdx

arctg2x + x

16. J(x-1)"In* (x-2)ax 17. [£3 dx 18. j-—fﬁgﬁfﬁf?ﬁid 19. j 4X 13X 4
1+4x° oS X —sinx) (x—2)

IZX3_6X2+7X_4 X +2x% +2x+1

in4 3 . )
(X+1)(x—2)2 dx 21. I(x2+1)(x2+x+2)dx 22. Ism 2xcos” 2xdx  23. jsm xcos” 3xdx 24.

dx
dezaj

P — __&x
(4-x*)N3+x° Ux+4-5

OnpenesieHHbII HHTETpaJ
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=

5.
6.
7.

Haiitu nnomans Gurypsl, orpaHuueHHON rpadukamMu GyHKIUH.
Haiitu nmomane Gurypsl, orpaHUueHHON JTUHUASMH, 33JaHHBIMU YPAaBHEHHUSIMH B MOJISIPHBIX KOOPAWHA-
Tax.

. Haiiti 06pem Tena, obpazoBanHoTO BpameHneM ¢Guryp. s HedeTHBIX BApUAHTOB — OTHOCUTEIFHO OCH

0X, 171st 9€THBIX BAPUAHTOB — OTHOCUTEIBHO ocu (Y.
BerancnuTh [IMHBI IyT KPUBBIX:
a) 33/IaHHBIX YPAaBHEHUSMH B IIPSMOYTOJIBHOHN CHCTEME KOOPINHAT;

0) 3amaHHBIX ypaBHEHHSIMH B MOJISPHBIX KOOPAMHATAX — JIJIsl YETHBIX BapPHAHTOB,
YpaBHCHUSIMU B IMapaMeTPUUSCKON GopMe — JJIsl HSUETHBIX BAPUAHTOB.
Breruncnuts miomany moBepXHOCTH, 00pa30BaHHON MPH BpalleHHUH BOKPYT ocu 0X KpHUBOIA.

Boerurcnuth HeCOOCTBEHHBIC HHTETPANIBI HITH YCTAHOBUTH X PACXOIUMOCTb.
Pemmts 3amauy ¢ pusmueckuM coaepraHueM.

VYcnosus 3agaa

1) y=x*/2, y=1/1+x%) 2) r=sinp 3) x* =2y, y=[X

4a) y=e*, 0<x<Inb 46) r=3@1-sing) —-xl2<p<-7l6

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

” dx 1I2d

7) OnmHopomHbIi cTepkens muHo# 21 nmeer Mmaccy M, MaTepuasibHas TOUKa Macchl M pacroioykeHa Ha

CEepEeIMHHOM NEPIECHIUKYIISIPE K CTEPHKHIO Ha paccTossHUU B oT ero cepenuubl. C Kakoi CUIION CTEPKEHb

MIPUTATUBAET TOUKY?

KpatHble, KpuBoJIMHeliHbIe HHTETPAJIbI

2y

2
. VIaMenuTs mOpAIOK MHTErpUpoBanus B asoiiHoM unterpane [dy [ (X, y)dx.

0 y-2

2,2
Beruncianuts 00beM Tenia, OrpaHUYEHHOTO MOBEpXHOCTSIMU X~ + Y™ =4X, Z=X, Z=3X

. BeramcnnTs MexaHUYeCKHe XapPaKTCPUCTHUKHU INIACTUHEI - YCJIOBUA, 3aJat0ONIUC INTACTUHY AABC,

A(0;0), B(-3;0), C(0;1) Haiitur X, Y,.
Bbruncauts paboTy CHII0BOTO MOJIS BJIOJB ITyTH, 3a1aBa€MOro JuHuel | B Hampasienun BospacTtanus
mapamerpa t: cuma F = (X°;y—2°;X), ypaBuenne kpusoit X =t, y=t>-1,z=2t,0<t<2.

Hanucats u nipoBeputh Gpopmyiny ['puna uist nonst F u xontypa tpeyronpauka ABC :

. Koopmunars: cumsr (XY; —2X°) , koopmumuatst touexk A(L1), B(2;3), C(0;2).

I1o 00bIKHOBEeHHBIM A (epeHINATBHBIM YPABHEHUAM

2
1. HapucoBare HHTETpaJbHYIO KPUBYIO YPaBHEHHUSI y' =X~ — ), OpOXOIAILLYIO

yepe3 Touky M(2;3/2).Pemints ypaBHEHHE METOJIOM M30KJIHH.
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Pemmnte ypaBHEHHS:

2.

V4 + y?dx—ydy = x*ydy,

dy y?
_:_2+

8—y+8,
dx x X

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

xe” dx+ (xzyey2 +tgy)dy =0.

Pemuts 3anayu Komm it ypaBHEHUI:

dy 2 3y
-2 27 1)=1,
dx x* x yd)

4y +x°y = (x* +8)e *y?, y(0)=1.

"

" 1
+xy"=—=.

Jx

2
Pemnts ypaBHeHue: X"y

9. Pemmrts 3amauy Komm: " =18sin® ycosy, y(@) = %, y'(@)=3.

10.

11.

12.

13.

14

15

16.

. Haittu co6ctBenHble 3HaueHus A

Pemmts ypaBHeHHS:

rnre

y +yNI:x’
y"+5y"+7y'+3y =(16x+20)e*,

y" + 25y = 2c0os5x —sin5x + e,

yu_3y/+2y —

(3+e™)

Pewmmts kpaeByto 3amaqay: Y +2y +5y=-3sin2x, y(0)=1, y( g

y'+Ay=0, y(0)=0, y'(b)=y(b).
Pemmte ypaBHEHHS:

X’y +2xy’' =6y = xInx,

1 coOCTBeHHbIE GYHKLIMHU Y 3a1auu:



17. y"—xy'—4y=0.
Pemntes cucteMsl ypaBHEHUI:

X’ +5xz+4y =0, '=y-z, y' =4y -3z+sinx,

18. ,
y' =1z y'=z-y. Z'=2y—z—-COSX.

ITo Teopun BeposiTHOCTEI

1. V cbopmuka nmetorca 10 merarneif, Malo OTIMYAIONINXCS 1O BHENTHeMY BHAy. M3 HuMX 6 neraneit
nepBoro copra, a 4 — proporo. KakoBa BeposITHOCTh TOTO, YTO CPEAM B3SATHIX Haymady 5 geraneit 3
OKa)XyTcsl IepBoro copra?

2. B ypHe 7 dYepHBIX IIApOB W S5 XKENTHIX IApoB. HailTh BepoATHOCTH TOTO, YTO CpeldW Haymady
W3BIICYCHHBIX 4-X MIApOB OKaXeTcs 0oJiee 2-X JKEITHIX.

3. BeposTHOCTH OTKa3a KaXkKIOr0 U3 HE3aBUCHMO DPAOOTAIOIIUX 3JIEMEHTOB ICKTPHUYECKOM LenH paBHA
P =0,05. Haiiti BepositHOCTS Ge30TKa3HO# PAGOTHI HIEKTPHUECKOM TIETTH.

1

|

4. Ha nByx ctaHkax oOpaOaTbIBarOTCA OJHOTHIIHBIC JE€TajdH. BEpOsSTHOCTH M3rOTOBJICHHUS CTaHIApTHON
JleTalnu AJis1 nepBoro cranka pasHa 0,96, a qyst Broporo cranka - 0,92. Jletanu ckiIaabIBalOTCsl B OJHOM
MecTe, NMpUYeM IMEepBBI CTaHOK HW3rOTaBiIMBaeT B 1,5 pa3a MeHble jerajneil, dyem BTopoi. Haiitu
BEPOSITHOCTD TOTO, YTO B3sTas HayAady JeTallb OKAXKETCsI HECTaHAaPTHOM.

5. BeposATHOCTB TOTO, YTO HayAady B3sTas JeTalb U3 MApTHH cTaHAapTHA, paBHa 0,92. HaiiTn BeposTHOCTH
TOTO, YTO CPE/IU B3SITHIX Hay/ady IIECTHU JieTaleil He MeHee IBYX OKaXKyTCsl HECTaHJapTHBIMHU.

6. BeposTHOCTh Oe30TKa3zHON pabOThl Kaxaoro n3 700 He3aBUCHMMO pabOTaIOIIMX 3JIEMEHTOB He-
KoToporo ycrpoiicrsa paBHa 0,85. Hailtu BeposSTHOCTH TOTrO, YTO BBIUAYT U3 cTpost oT 80 10
120 anemenToB; poBHO 100 31€MEHTOB.

7. YcTpOHMCTBO COCTOMT M3 4-X 3JIEMEHTOB, pabOTaIOLIMX HE3aBUCHMO JpYr OT apyra. BeposTHoOCTb
Ha/ICKHOM pabOTHI KaXKI0T0 3JIeMeHTa B 0JTHOM ucibiTanuyu paBHa 0,9. CocTaBUTh 3aKOH pacnpeielIeHUs
JUCKPETHOM CiTydailHO# BeMMYMHBI X - YKciia OTKa3aBIIMX 3JIEMEHTOB B OZHOM OIIBITE.

8. HesaBucumele ciydaiinbie BennauHbl X 1 Y 3aJaHbl psiiaMu paciipeesieHHs.

-2 1,5 2 3 -1,5 0 2
X Y

01 | 03 | 02 | .. 03 | 0.2
P P

. 2
Haiitn CpCAHCC KBAAPATUYCCKOC OTKIIOHCHUC BCIIMYNHBL Z = 2 X - 3Y .

9. VYCTpo#cTBO COCTOMT M3 4-X HE3aBUCHUMO pabOTaIONIMX OJHOTHMIIHBIX 3JEMEHTOB. BeposTHOCTH
HaJIKHOM paboThl Kaxaoro ateMenta pasHa 0,995. Haiitu BeposiTHOCTB TOTO, UTO paboTaloT HE MEHee
TPEX 3JIEMEHTOB.

10. Cnyyaiinas BenuumHa X 3ajaHa IIOTHOCTHIO BEPOSTHOCTEH:
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0 npu x<0,
f(x)=4a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitn koaddurment "@", WHTErpanibHYI (YHKIHIO PaclpeacicHUS

F(x), M(X), D(X) u BepositHoCTh Ioniaganust X B untepsai (0,2; 0,8).

11. Ha cramke wu3roraBimBaercs netanb. Ee mnmmaa X - cioydaiiHas BelIW4YWHA, DPACIIpEeNeleHHAs II0

HOpPMalIbHOMY 3aKkoHy ¢ mapamerpamu: =20 cM, O =1,1 cm. HaliTu BeposiITHOCTH TOrO, YTO JIMHA
neranu 3akmoueHa mexay 19 cm um 21,1 cm. Kakoe OTkiIOHEHHME IJIMHBI AETalIW OT (I MOXKHO
rapaHTHpOBaTh ¢ BeposaTHOCTHIO 0,9; 0,997 B xakux mpepenax OyayT JekaTh MPaKTUIECKH BCE pa3MEPHI
netaneit ?

I1lo MaTeMaTHYeCKOH CTATHCTHKE

HJ’IH KaXX10I0 BapruaHTa Tpe6yeTc;1:

1. TlpencraBuTh OIBITHBIC JaHHBIC B CIPYNITMPOBAHHOM BHUJE, pa30MB Ha K paBHOOTCTOSIIMX Ya-
CTUYHBIX HHTEPBAJIOB.

2. Haiitu sMnupudeckyro QyHKIUIO pacpeie]ICHUs U TIOCTPOUTH €€ TpaduK.

3. TlocTpouTh MOJUMIOH U THCTOIPAMMY OTHOCHUTEJIBHBIX YacTOT.

4. BpIlUMCIUTD METOAOM IPOU3BEACHHUN UUCIIOBbIE XapaKTEPUCTUKH BBIOOPKH: BbIOOPOUHYIO
CPEIHION, BHIOOPOYHYIO M MCIIPABICHHYIO AMCIEPCUH, BBIOOPOYHOE CpellHee KBajapaThye-
CKO€ OTKJIOHEHHE, KO3 PUIIMEHTH aCHMMETPHUH U JKCLIecca.

5. HaiiTu ToueuHble OLEHKM IapaMeTpPOB HOPMAIBHOIO 3aKOHA paclpeseleHusl U INIOTHOCTh
BepositHocTei f(X).

6. IIpoBeputs, coriacyercs JM NpUHUMaeMas FMIoTe3a O HOPMAJIbHOM pacHpeieseHUH TeHe-
paJIbHOM  COBOKYIIHOCTH C SMIIMPUYECKHM paclpeiesieHueM BBIOOPKH, HCIONb3Ysl KpUTE-
puu [Mupcona u Konmoroposa (ripu yposssix 3naunmoctu 0,05; 0,01).

7. HaiiTu wuHTepBaJibHbIE OLIEHKHU [1apaMEeTPOB HOPMAJIbHOTO 3aKOHA pacHpeesIeHUs, IPUHSB J0-

BEPUTENbHYIO BepoaTHOCT ¥ = 0,95 1 0,99.

3ananue
Pe3ynbTathl peructpanuu cpeHei dKCITyaTallMOHHON CKOPOCTH JIBUKEHHS aBTOOYCOB Ha

MEXTYTOpPOJHBIX MapUIPyTaxX NPEICTaBICHbI B BUI€ BAPUAIIMOHHOTO psiJia 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 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0
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Kputepun ounenkn:

- OIICHKA «3a4TC€HO» BBICTABJIACTCA CTYACHTY, €CJIM OH PEryJIIPHO B TECUCHUE CEMECTpA NPEACTABIIAN PECUIC-
HUA 3aaa4, BBIIIOJTHUI MOJTHOCTBIO BCC 3aJaHU U UX 3allIUTHUII, OTBETHUB Ha BOIIPOCHI IIPCIIOAaBaTECIIA,

- OLCHKa «HEC 3a4YTC€HO» BBICTABJISICTCA CTYACHTY, €CJIM OH HEPEryIAPHO B TCUCHHUC CEMECTpPA IMPECACTABIISII
peumceHuA 3a4a4, BBIIOJIHWI 3a/IaHUA HC IMMOJTHOCTBIO WJIN B006Hle HE NMPECACTaBJIAI pa6OTBI Ha IMPOBCPKY, O0-
ITYCKACT CYICCTBEHHBIC HETOYHOCTH B OTBETAaX Ha BOIIPOCHI IIPETIO0AaBaTCIA.
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