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1. Ileau ocBOEHHNA THCIHIIIHMHBI

K 0CHOBHBIM LeJIIM OCBOEHUS AUCUMILIMHBL «BbIciias MaTreMaTuka» cieayeT OTHECTH:

- BOCIIUTAHHE y CTYJEHTOB O0LIEH MaTeMaTH4YeCKOHN KyJIbTyphI;

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

- pa3BUTHE CIIOCOOHOCTHU CTY/ACHTOB K HHIYKTUBHOMY H JIEAYKTUBHOMY MBIIUICHUIO HAPSAY
C Pa3BUTHEM MaTEMaTUYECKON UHTYULIUU;

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

- (opmupoBanme y crynenra TpedyemMoro Habopa KOMIETEHIMI, COOTBETCTBYIOIIHUX €r0
HaMpaBJICHUIO IOJATOTOBKU M 00ECIECUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

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

- OCBOCHME CTY/EHTaMHM OCHOBHBIX IOHATHUI, METOAOB, (POPMUPYIOIIMX OOLIYI0 MaTeMaTu-
YECKYIO MOATOTOBKY, HEOOXOAUMYIO JUISl YCIICIIHOTO PEIICHHS MPUKIIAIHBIX 3a71a4;

- IOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTU B COOTBETCTBHM C KBATM(PUKALIMOHHOMN Xapakre-
PHUCTUKOI OakayiaBpa MO HampaBJICHHUIO, B TOM YHCIEe (OPMHUPOBAHUE YMEHUH HCIOIB30BATH OCBO-
CHHbIE MaTEMAaTUYECKHUE METO/IbI B TPO(PECCUOHAIBHON A€ TEeIbHOCTH.

2. Mecto nucunmiinnsl B cTpykrype QOII 6akanaBpuara

JuctumnuHa «Beicmias mMareMaTHKa» OTHOCHTCA K oOsi3aTenbHON dyactu Onmoka bl. Ee msydenue
o0ecrieunBaeT U3yuyeHHe IUCLMIUINH!

B obsizsamenvuoti wacmu:
- (huzmKa;
- TEOpeTUYECKasi MEXaHHUKa,
- OCHOBBI MaTepUAIIOBE/ICHUS 1 COTIPOTHBIICHHUS MaTEPHAIIOB;
- 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 TEXHOT'€HHBIH PHCK;
- u3MUecKas XUMHSIL.

3. IlepeyeHnb MIAHUPYEMBIX Pe3yJILTATOB 00y4YeHUs MO TUCHUIJINHE,

COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJbTATAMHU 0CBOCHHUSI 00pa30BaTeILHON MPOTrPaMMBbI

B pesynbTaTe 0OCBOCHUS AUCHIUTUIMHEI Y 00y4Yaronuxcsi (POPMUPYIOTCS CISAYIONIHE 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

YK-1 Crioco0eH OCyIIECTBISATh TOUCK, 3HaTh: METOIUKHU IOWCKa, cOOpa M 00pabdOTKU
KPUTHYECKUI aHAIN3 U CHHTE3 uH(GOPMALIUK; aKTyalbHble UCTOYHHKU MH(pOpMa-
uH(OpMALIUH, TPUMEHATh CUCTEM- | IIMU B cdepe MpodecCHOHANBHOIN NeaTebHOCTH;
HBII TOJXO AJISI PEIICHHS I0OCTaB- | OCHOBHBIC MPUHIIMITBI U METO/IbI CHCTEMHOTO aHa-
JICHHBIX 3a]1a4 au3a.

YMeTb: MPUMEHSTh METOIUKH TOWCKa, cOopa u
00paboTKu WHGpOPMAIUK;, HAXOIUTh U OCYIIECTB-
JATh CHCTEMATH3AIlNI0, KPUTHYECKAW aHallu3 u
cuHTe3 HH()OPMaINH, MOTydYeHHON U3 Pa3HBIX HC-
TOYHUKOB; MPUMEHSITh CUCTEMHBIA MOAXOI IS
pelIeHus MOCTAaBIeHHBIX 3a/1a4 HAIpPaBJICHUS MO~
TOTOBKH.

Buaners: npakTHUECKMMU HaBBIKAMHU IIOUCKA H
aHanmu3a W CUHTEe3a MH(OpMaIMK; METOIUKOHW CH-
CTEMHOT0 IOAXOJAa AJISl PEIlIEHHs ITOCTABICHHBIX
3aJ1a4 HaIlpaBJICHUs MOATOTOBKH.

4. CTpyKTYpa U coiepKaHue TUCHUNIHHbI

OO0mmas TpyaI0eMKOCTh TUCIHILINHBI cocTaBisieT 10 3aderHpix equawmi, T.e. 360 akagemMmdeckux da-
coB (u3 HuX 180 wacoB — camocTosTeNnpHAs pad0Ta CTY/ICHTOB).

Ha mepBoM Kypce B EPBOM CEMECTpe BBIACIIAIOTCS 3 3a4eTHbIC eauHuUIlbl, T.e. 108 akamemuueckux
gacoB (13 HUX 54 yaca — caMocCTOsTENbHAS pPaboTa CTYIEHTOB), BO BTOPOM CeMeCTpe — 4 3aUeTHbIE eINHUIIBI
(144 akageMuveckux 9aca, M3 HUX /2 9aca — CaMOCTOSATENbHAs paboTa CTyICHTOB).

Ha BTOpOM Kypce B TpeThbeM CeMecTpe BBIACIAIOTCS 3 3a4eTHbIe eAUHHIEL, T.¢. 108 akagemudeckux
4yacoB (13 HUX 54 yaca — caMOCTOSTENbHAS PadoTa CTYACHTOB).

IepsBslii cemecTp: nexknuu — 1 gac B Henmenro (18 4acoB), mpakTUdeckue 3aHATHS — 2 4Yaca B HeJle-
1o (36 wacoB), popma KOHTPOIIS - 3a4eT.

Bropoii cemecTp: nexiuu — 2 4aca B Hezelo (36 4acoB), MpaKTUYECKHE 3aHATUS — 2 Yaca B HEJICIIO
(36 gacoB), popma KOHTPOJIS - K3aMEH.

Tpetuii cemecTp: jexuu — 1 yac B Henmemo (18 yacoB), mMpakTHUECKUE 3aHATUS — 2 yaca B HEAETIO
(36 gacoB), popma KOHTPOJIS - 3aUeT.

CTpyKTypa u cofepxaHne AUCHUIUIAHE «BpIcImas MareMaTiHka» 1o cpokaMm U BHAaM paboThI OTpa-
xeHsl B [Ipunoxennn.

Conep:xaHue pa3/iesi0B M CHUILTAHBI

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 M.

[Tonsitue matpuibl. Bugsl matpun. JelictBus Han matpuniamu. Onepanyy Haj MaTpULlaMU U UX
cBoiicTBa. OmpenenuTeny, X CBOWCTBA U BeIYHCIeHHA. [[oHATHS MUHOpA 1 anrebpandecKkoro JOMOTHEHMS.
PasnoxxeHue onpeaenuTens Mo 3JEMEHTaM CTPOKH WM CTOJ0Ia. BrryrcineHue onpeneanteneii pa3inyHoro
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. Pelienre cucreM JTMHEHHBIX ypaBHeHHN MeTooM Kpamepa, mMeTomom oOpaTHOMH
MaTpulbl, MetooM ['aycca. [IpoBepka mpasunpHOCTH pemeHnit. 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. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BENCHUS BEKTOPOB, UX CBOMCTBA. Y CIOBHS
OpPTOTOHAJILHOCTH, 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.

Paznen 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.

dopMbI 3aIUCH, Orepalyi Hajl KOMIUIEKCHBIMU unciamu. @opmyiia MyaBpa. PasznoxeHne MHOTOYICHA Ha
MHOXHUTe. OCHOBHAS TeOpeMa areOpkhI.

Paszngen 5. MareMaTu4ecKHii aHAJIN3

Tema 5.1. Yucnosas mocienoBateabHOCTh. [Ipeaen 9nuciioBoit mocie0BaTeIbHOCTH B €70 CBOMCTRBA.
Oynxnus. [penen pynknun. OcHOBHBIE TeopeMbl 0 mpeaenax ¢GyHkuuu. [lepBrlil u BTopoii 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
knaccupukanua. ACUMOTOTH rpaduka (QyHKIWH, WX KIacCU(UKALHNs, YCIOBHS CYLUICCTBOBAHHUS, METOIBI
HaXOXICHUS.

Tema 5.3. [IpousBonnas pyHkumu. ['eoMeTpruecKii 1 MEXaHUYECKUH CMBICHT Mpou3BoAHOM. [Ipa-
Buia guddepeHnupoBanrs U (GOPMYJIbl BBIYMCICHUS NMPOU3BOIHBIX. TalnMia IMpOU3BOAHBIX OCHOBHBIX
3JIEMEHTapHBIX QyHKIMHA. Berancnenne npon3BoAHbIX QYHKIUM, 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. IIpasuno 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 HeoOX0oauMbIe U JOCTATOYHBIC YCIOBHSI MOHOTOHHOCTH, JIOKAIBHOTO SKCTpeMyMa. 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 HauMeHsblee 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. IIpousBoguble CIOXKHON (YHKIUM HECKOJIBKUX MMEPEeMEHHBIX. YacTHbIE MPOU3BOJIHBIE U
muddepeHnransl BICIHX mopsinkoB. Teopema [IBapia.

[IpousBoanas no HampaBieHuto. I'paguent. KacatenbHas k kpuBoil. KacaTenbHasi mI0CKOCT U HOpMalb K
moBepxHocTH. Dopmyma Teinopa. DxkcTpeMyM (PyHKIIMU HECKONBKHX TepeMeHHBIX. HeoOxomumble 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 MTOMOIIBIO 3aMEHBI TIEPEMEHHOH, TIOJIBEICHUEM T10]T 3HaK nuddepennnana. Me-
TOJI UHTETPUPOBAHHUSI 10 YACTSIM.

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

Tema 7.2. 3agaun, NpUBOAALLUE K MOHATUIO ONPENEICHHOr0 UHTerpana. OnpeneneHHbpli HHTErpal,
€ro CBOWCTBA. Y CIIOBHSI HHTETpUpyeMOCcTH. HTeTpall ¢ mepeMeHHBIM IpeiesioM HHTerpupoBanus. @opmyna
Herotona — JleiiOnutia. 3aMeHa mepeMeHHOM B OMIPeIeTICHHOM HHTETpaIe.

[IpunoxeHus: onpeaeIeHHOr0 UHTErpaja B FeOMETPUM M MEXaHUKe (BBIUMCICHHE TUIOLIaaei 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, NpUBOASIINE K TOHATUSAM KPaTHBIX M KPUBOJWHENHBIX MHTErpajoB. [|BoWHON 1
TPOWHOM MHTETpaIbl, UX CBOICTBA. BhIUncIeHne IBOMHBIX HHTErPaJIOB IOBTOPHBIM HHTETPUPOBAHUEM.



Tema 7.5. OnpenencHue KpUBOJUHENHBIX HHTETPAJIOB MIEPBOTO U BTOPOrO0 pOJa, WX CBONCTBA U
BbrunciaeHud. OnpenencHue MOBEPXHOCTHBIX HHTETPATOB, WX CBOWCTBA, IPUMEPHI BHIYUCIECHMS.

Paspnen 8. YncinoBbie M PyHKUMOHAJIBbHbIE PSABI

Tema 8.1. Yucnoseie pspl. CxoauMocTh 1 cymMa psina. Heooxoaumoe ycnoBue cxoqumoctu. Jleii-
cTBUA ¢ pssmaMu. CBOMCTBA YHCIOBBIX PSAAOB. 3HAKOITOIOKHUTEIBHEBIE psaabl. I'apMormdeckuii psaa. [lpu3Haku
CPaBHEHUSI.

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

Tema 8.2. 3nakouepenyromuecs psiabl. [Ipusnak JleiiOHuIa. AGCONIOTHAS M YCIOBHASI CXOAMMOCTh
3HAKOTIEPEMEHHBIX psinoB. O0o0meHHbIe mpru3Haky Jamambepa 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 (yHKIHA B psin Teitnmopa. [IpuMeHeHne CTEIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYUC-
TICHUSIX.

Pasznen 9. O0bIkHOBeHHbIe TU((PepeHIHATbLHbIEC YPABHEHHSA

Tema 9.1. [{uddepeHnuanbHbie ypaBHEHUS NIEPBOrO Nopsiaka. BeeaeHue. 3anauun, NpuBOIsIIUE K
muddepeHIIMATBHBIM YpaBHEHHSAM TepBOro mopsiaka. OCHOBHBIC TOHATHS OOBIKHOBEHHBIX aupdepeHIin-
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, OJHOPOIHBbIE IU(epeHIraNbHbIE YpPaBHEHHUS,
ypaBHEHUS B TIOJHBIX AuQQepeHranax.

JIunelinple A.y. nepBOro nopsjka U ypaBHeHMsl bepHyiuiu. PenieHue NMHEMHBIX YPaBHEHHH METO-
JIOM BapHuallly OpOU3BOJILHON TOCTOSIHHOM, METOI0M Npou3BeAeHU 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 ogHOpoaHBIe nUDepeHInaIbHbIE YpaBHEHU N — T0 nopsaka. 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 IS YPaBHEHHUH C MOCTOSHHBIMH KO3 (GUIMEHTaMU. XapaKTePUCTHUECKOE ypaBHEHUE.
Buj 4acTHBIX pelieHuid TUHEHHOTO OJTHOPOAHOTO Au((HEepEeHIMATBHOTO YPaBHEHHS N — IO MOPS/Ka B 3aBH-
CHUMOCTH OT BHJIa KOPHEH XapaKTEPUCTUICCKOTO YPABHEHUSI.

JluneliHble HEOMHOPOIHBIE MU GepeHIINATBHBIC 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 AuGdepeHIraIbHbIe YpaBHEHHS 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 CTENICHHBIX PSAAO0B K HHTETpUpOoBaHHIO AuddepeHraIbHbIX 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 OU(QepeHIHaNbHbIX YPaBHEHUN C IIO-
CTOSTHHBIMH K02 () pHIrieHTaMH.

Tpetnii cemecTp

Pa3znen 10. Teopus BeposiTHOCTEI

Tema 10.1. Brenenue. DneMeHThl KOMOMHATOPUKH. [IpaBra CyMMBbI U IPOU3BEICHUS KOM-
ounaropuku. CoequHeHHs (pa3MeIeHus, IePeCTaHOBKY, COUYCTAHHUS).

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

Tema 10.2. Anrebpa coObiTuii. TeopeMbl CIIOKEHUST BEPOSITHOCTEH 11 HECOBMECTHBIX U
COBMECTHBIX COOBITUH, TEOPEMBI YMHOKECHUS BEPOSTHOCTEH JJIsi 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 CMIOCOOBI ero onrcanus. OCHOBHbBIE 3aKOHBI Pacpe/IeNICHNs] AUCKPETHON CITy4aifHOW BeJIMYMHBI (TH-
MepreoMeTpuIecKuii, OMHOMHUANBHEIH, pactpenenenue [lyaccona).

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

Tema 10.5. HenpeproiBHBIE ciiydaiiHble BeanuuHbl. MHTerpansHas (GyHkuus pacnpeneneHus. [1mot-
HOCTB BepoATHOCTEH. CBA3h MEXIy HHTETPATHHON (PYHKIMEH PacIpeIeieHns U TUNIOTHOCTHIO BEPOSITHOCTEH.
MareMatrnyeckoe OXuIaHUue U JUCIIEPCUS] HEOPEPHIBHON CIy4aliHOM BEIMYUHBI.

OCHOBHBIE 3aKOHBI PACHPENCICHUS] HENPEPBIBHBIX CIy4YailHBIX BENIHYMH. PaBHOMEpHBIN, MOKa3a-
TeNbHBIN 3aK0oHbl. HopManbHBIN 3aK0H pacnpenenacHus. BeposTHOCTh nonanaHus HOPMaJIbHO PACIpeaeiCH-
HOH CJly4ailHON BENMYMHBI HA IIPOU3BOJIBHBIA KOHEUYHBIM MHTEPBAJI, HA UHTEPBAJ, CAMMETPUYHBII 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. OcHOBHBIE 3aJ]a4ll MAaTEeMAaTHYECKOW CTATUCTHKU. BeiOopouHbrii MeTon. I'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 pacrpeneneHus. TpeOoBaHUS K OIEHKaM: HECMeIlleH-
HOCTB, COCTOSITENILHOCTD, 3(exkTuBHOCTb. BriOOpouHas cpenuss. BeibopouHas u ucnpaBieHHas AHUCIEp-
CUH. YTIPOIIEHHBIE METOJIbI PacyeTa CTATUCTUYECKIX XapaKTEPUCTHK BHIOOPKH.

WHTepBanpHble ONEHKH. [l0OBEpUTENBHBIM MHTEPBAN A MAaTEMaTHYECKOTO OXKHMJAHUS MPU HU3BECT-
HOM CpeJHEeM KBaJapaTH4ecKoM OTKJIOHeHuH. Pacrpenenenmne CthiofeHTa. JJOBepUTENBbHBIN UHTEPBAT IS
BBIOOPOYHO cpeTHel TIPY HEM3BECTHOM CpPEIHEM KBapaTHIeCcKOM OTKJIOHeHHH. Cirydail Masioi BEIOOPKHU

Tema 11.3. [IpoBepka npaBaonogoOust CTaTUCTUIECKUX TUIoTe3. [IOHSATHS 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 TEXHOJIOIHU, IPUMECHACMbIC ITPU OCBOCHUH NJUCHUILJINHBI

MeToarka npenojaBanus JUCIUILTUHBI «BbIcas MaTeMaTnkay U peanu3aiys KOMIETEHTHOCTHOTO
MOJIX0JIa B U3JIOKCHUU U BOCTIPUATHH MaTepuaia MpelyCcMaTPUBAIOT HCIIOIB30BAHUE CIICAYIONUX aKTUBHBIX
Y MHTEPAKTUBHBIX (OPM MPOBEICHUS TPYNIOBLIX, HHINBUIYAIbHBIX, Ay TUTOPHBIX 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 3aHATUH 110 mnmpoucaype nmoAroTOBKU K MHTCPHCT-TCCTUPOBAHUIO 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 N0 MAaTEMAaTHUKE 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 IEJIOM IO AUCIHUIUIMHE cocTaBiseT 30 % ayauTOpHBIX 3aHSITHIA. Sanarus
JEKIUOHHOr0 Tumna cocTaBsiioT 40 % oT oObeMa ayJUTOPHBIX 3aHATHH.

6. OueHouHbIe CPECTBA JI51 TEKYIEr0 KOHTPOJIS yCIIeBA€MOCTH, MPOMEKYTOYHOI
aTTeCTAMH M0 HTOTAaM OCBOEHHS JUCHHUIIMHBI H YYeOHO-MeToAUIeCcKoe odecrnedeHue

CaMOCTOSATEJIbHON padoThl CTYAeHTOB

B nporniecce 00ydeHuss Ha IEPBOM U BTOPOM KypcaX HCIOIB3YIOTCS CIEIYIONINE OLIEHOYHBIE JOPMBI
CaMOCTOSITETbHOH PabOTHI CTYACHTOB, OLIEHOYHBIE CPENICTBA TEKYIETO KOHTPOIS yCIIEBAEMOCTH M IPOMeE-
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:

Ilepguviii oman.

Pemienue cucrem nuHeHHBIX anredOpandyeckux ypaBHeHU metogamu ["aycca, Kpamepa u oGpaTHoil MaTpu-
LIBL.

Bmopoti sman.



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

PacuetHo-rpadmueckas padora Ne2 mo mareMaTH4ecKOMY aHAIU3Y.
Kpatkoe conepsxanue u 3Tanbl pacueTHO-TpaduIecKoil 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 (DYHKIIHUH JIBYX MTEPEMEHHBIX.

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/IH OMPEACIICHHBIX UHTCTPAJIOB. I/ICCJ'IQZ[OBaHHe CXOOUMOCTHU HECOOCTBEHHBIX HWHTCTPAJIOB.

PacuyerHo-rpaduueckas padora Ne S mo psigam.

Kparkoe coneprxanne u 3Tamnbl pacieTHO-TpaduIecKoi padoThI:

Ilepeuouii oman:

HccnenoBanre cX0AMMOCTH YUCIOBBIX PSAIOB.

Bmopoii sman:

HccnenoBanne cXoAMMOCTH CTENICHHBIX PsIoB. Paznoxkenue GyHKINH B CTETIGHHBIE PSJIBL.

Paznoxenue B psin @ypre neproanveckux U HENEpUOAMYECKUX (PYHKIHUH.

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

Mertopl penieHnit TudPepeHInalbLHBIX YPaBHEHUH Pa3InuHOTO THIIA.

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 pacCHpCaACIICHUS 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 pactpeaesieH s BRIOOPKH, MOJIMTOHA W THCTOTPaMMBbI 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 OJAHKOBOIO TECTUPOBAHUS IUII KOHTPOJISI OCBOCHHS OOYYAIOLIMMHUCS Pa3feioB IUCLH-
uHelL, puem PI'P.

OO0pasubl TeCTOBBIX 3ajaHui, 3amaHuii PI'P, KOHTpOIBHBIX BOMPOCOB M 3aJaHWiA JJISI IPOBEICHUS
TEKYHIET0 KOHTPOJIA, SK3aMCHAIIMOHHBIX OUIIETOB IIPUBCACHBI B HpI/IJIO)KCHI/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 ocBoeHuUs1 00pa3oBaTeJbHOI MPOrpaMMbl 00y4aIOIIHIACS T0KEH
o01agaTh
KOMIeTeHIINT
YK-1 Crioco0eH OCyIIECTBISATh MOUCK, KPUTHUECKUI aHaIN3 U CHHTE3 MH()OpMAIINH, ITPH-
MEHSTh CHCTEMHBIH MOXO ISl pELICHUsI TOCTABJICHHBIX 3a1a4

B mporecce ocBoeHus 00pa3oBaTeNbHON MPOrPaMMBI JIaHHBIE KOMIIETEHIMH, B TOM YHCIE UX OT-
JIEJTbHBIE KOMIIOHEHTHI, (DOPMUPYIOTCS ITO3TAITHO B XOJI€ OCBOCHUS O0YYArOIIMMUCS TUCITUILINH (MOyJIeH),
MPAKTUK B COOTBETCTBUH C yUEOHBIM IJIAHOM U KaJICHIapHbIM Irpa)ukoM y4eOHOTo mpolecca.

6.1.2. Omnucanue nokaszartesieid H KpUTepHeB ONleHMBAHUS KOMTIETEHIIMIA,
(popMHEpyeMBIX 110 HTOraM OCBOCHHS THCHUIINHBI, OMMCAHME IKAJI

OLICHUBAHUSA
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Ilokazarenem OLICHHUBAHUA KOMHCTGHL{I/Iﬁ Ha pa3/IMYHBIX 3Tallax HX (l)OpMI/IpOBaHI/ISI ABIACTCA OO-
CTHKCHHC 06y‘-IaIOH.[I/IMI/IC$I MJIAHUPYCMBIX PE3YJILTATOB 06yqu1/15[ IO JUCHOUIIIINHE.

Tloxka3arein

Kpurepum onieHuBaHus

YK-1 - CriocobeH ocyIecTBISTh MOUCK, KPUTHIECKUN aHAITN3 U CHHTE3 WH(POPMAIHH, TPUMEHSITh CHCTEMHBIN TI0IXO0/T
JUTSL PEIIICHUS MIOCTABJICHHBIX 3a/1a4

3HATh: METOJUKH
MoMcKa, coopa u
00paboTKM HH-
(dhopmanuu; akTy-
aJIbHBIE UCTOY-
HUKW HHPOpMa-
uu B cepe
npoheccCHoHab-
HOM JIesITebLHO-
CTH; OCHOBHBIE
HPUHLUITEL 1 Me-
TOABI CUCTEMHO-
rO aHaJm3a

OOyyvaromuiicss  Jie-
MOHCTPHUPYET IMOJHOE OT-
CYTCTBHE WM HEIOCTaTOY-
HOE COOTBETCTBUE CIICIYIO-
IUX 3HAHWUN: METOOUKU II0-
ucka, cbopa m 00pabOTKH
UHPOPMAITUK;, aKTyaJbHbIC
WUCTOYHUKK WHPOpPMALUK B
chepe mnpodeccHoHATLHOM
JICSITEIIBHOCTH;  OCHOBHBIC
IMPUHOMUIIBI W MCTOABI CH-
CTEeMHOTO aHaJn3a

OO0yyaromuiics
JEMOHCTPHpPYET  He-
MIOJITHOE COOTBETCTBHUE
CICAYIOIIUX 3HAHUM:
METOAUKHU IIOHCKa,
coopa u 00paboOTKH
nHpOpMAIUN;  aKTy-
AJIBHBIC HUCTOYHUKHU
uHpopmau B cdepe
npohecCHoHaTbHON
JEeSITeIbHOCTH; OCHOB-
HbIC NPUHLOUIIBI U ME-

TOJIBI CHCTEMHOT'0
aHanu3a Jlomyckarot-
Cs 3HAYUTCIIbHbIC

OMMOKH, TMPOSBISAETCS
HEJIOCTaTOYHOCTh 3Ha-
HUH, [0 psAy IOKasa-
TeJel, O0ydJaroIuics
UCIIBITBIBAET  3HAYH-
TENbHBIC 3aTPYAHCHUS
Opd  ONEPHPOBAHHUHU
3HAHHUSAMH TIPU UX TIe-
peHoce Ha HOBBIE CH-
TyaluH.

OOyuaromutics
JIEMOHCTPUPYET YaCTUY-
HOE COOTBETCTBHE CJe-
OYIOIIMX 3HAHUU: METO-
UKW TIOMCKa, cOopa W
00paboTkn MHPOpPMALIHH;
aKTyaJbHbIE HCTOYHUKH
uHpopManm B cdepe
npoeCCUOHANBHON  JesI-
TEIBHOCTH;  OCHOBHBIE
IIPUHOHAIIBI u METOAbI
CHCTEMHOTO aHalIHu3a J0-

MyCKAalTCs HE3HAYH-
TeJIbHBIE OIIMOKH, He-
TOYHOCTH, 3aTPYyIHCHHUS

MpU aHATUTHYECKHUX OIle-
pamusx.

O0yuaro-
IIUICS  JEeMOH-
CTpHUpYET TO-
HOE COOTBET-
CTBUC CIEIYIO-
1111704 3HAHMIL:
METOJIHUKHU ITOHC-
Ka, cbopa u 00-

paboTku HH-
tdhopmanmu;  ax-
TyaJIbHbIC uc-
TOYHHUKHN HH-
hopmarmu B
chepe mpodec-
CUOHAJIBHOM
JEeSITeITbHOCTH;
OCHOBHEIE
ITPUHOUAIIBI u
METOJIbI cu-
CTEMHOT0  aHa-
an3a

cBobogHo one-
pupyeT npnob-
pe-TeHHbIMM

3HaHUAMM.
YMeThb: IIpUMeE- OOyuaromuiicsi He ymeeT OOyuatomuiics ne- OOyuatomuiicst JeMOH- OoOyuatomuiics
HATh METOANKHU WM B HEIOCTATOYHOM CTe- | MOHCTPUPYET HEMoJ- CTPUPYET YaCTUYHOE CO- | IEMOHCTPUPYET

moMcka, coopa u
00paboTKH HH-
(hopmarnuy;
HAXOJUTh U OCY-
HIECTRIIATh CH-
CTeMaTH3AaIIUIO,

MIEHN yMeeT MPUMEHATH Me-
TOJIMKH TTOKCKa, cOOpa n
00paboTku nH(popManny;
HAaXOJIUTh U OCYIIECTBIISTh
CHCTEMAaTHU3ALINI0, KpUTHYE-
CKHI aHaJIu3 U CUHTE3 UH-

HOE COOTBETCTBHE
CIEIYIOIINX YMEHHUN:
OPUMEHSITh METOIUKU
noucka, coopa u obpa-
00TKM nHMOpMaNKy;
HaXOJIUTh U OCY-

OTBETCTBHE CJICIYIOIINX
YMEHHI: IPUMEHSTH Me-
TOAWKH TIOWCKa, cOopa 1
00paboTKH HH(pOPMALINH;
HaXOJIMTh U OCYILECTB-
JISATh CHCTEMATHU3AIINIO,

MOJTHOE COOT-
BETCTBHE CJIe-
IYIOIIUX yMe-
HUI: IPUMEHSTH
METOJUKH TIOUC-
Ka, coopa u 00-
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KPUTHUECKUN
aHAJIN3 U CUHTE3
nHDOpMaITIH,
MIOJIYYEHHOHU U3
pa3HBIX UCTOY-
HUKOB; IIpUMe-
HATH CUCTEMHBII
MOIXOJ IS pe-
IIIEHHS TOCTaB-
JICHHBIX 33Ja4

(hopmanuu, moaydeHHON U3
Pa3sHbIX UCTOUYHHUKOB; IIPU-
MEHSITh CHCTEMHBIH HOAX0[
JUTSI pellIeHus! IOCTaBJIEH-
HBIX 33Ja4 HaIlpaBJICHUS
MOJTOTOBKHU

IIECTBIISITH CUCTEMA-
TH3AITHIO, KPUTHYIEC-
CKHM aHaJINu3 U CHHTE3
UH(POPMAITUH, TIOJTY-
YEHHOW U3 pa3HbIX
HMCTOYHUKOB; TIPUMeE-
HATH CUCTEMHBIN I10-
XOJI JUTS pEIICHUS TI0-
CTaBJICHHBIX 33124
HaIlpaBJICHUS TIOIr0-

KPUTHYECKUI aHAIN3 U
CUHTE3 nH(opMaIuy,
MOJIYYEHHOU U3 pa3HbIX
HNCTOYHUKOB; IPUMEHSITD
CHCTEMHBII TOIX0 AT
pelIeHHs OCTaBICHHBIX
3aJa4 HaIlPaBJICHUS MO~
TOTOBKH

YMeHns 0CBOCHBI, HO
JIOTMYCKAIOTCSl HE3HAYH-

paboTku uH-
dhopmarmmy;
HaXxOJUTh U
OCYILECTBIISTh
CUCTEeMaTHh3a-
U0, KPUTHYC-
CKUI aHamu3 u
cuHTe3 nH(DOP-
MaIuu, moJry-
YEHHOU U3 pa3-

HanpaBJICHUS TOBKU. Jlomyckatorcs HBIX HCTOYHU-
MOJTOTOBKH SHaunTeMbHbIE OmuG- | TCIPHBIC OUIMOKH, He- KOB; IPUMCHSTh
KH, TIPOSIBIISIETCA He- TOYHOCTH, SATPYAHCHIA | oy erempblit
JIOCTaTOYHOCTh YMe- TIpH AHATATHHCCKAX OTIC~ | o nyon st pe-
HUH, IO POy MOKa3a- paLEHHX’ TepeHoce yme- LIEHUs IOCTAB-
Tenei, oOyuaromuitcs | TAH Ha HOBBIC, HECTAH- JNIEHHBIX 337124
HUCIIBITHIBACT 3HAUU- AApPTHBIC CHTYyallMH. HaIlpaBJICHUA
TeJbHBIE 3aTPyTHEHUS ITOATOTOBKH
IIpU OIIEPUPOBAHUU
YMEHHSIMH TIPH UX TIe- Cpobozo ore-
peHoce Ha HOBBIE CH- PHpYeT NpHo6-
Tyarmu. pETEHHBIMU
YMEHHSIMH,
IMPUMCHSICT UX B
CUTYaIUsIX T0-
BBIIICHHOU
CJIO’KHOCTH.
BJageTh: 1pak- | OOyuaronuiics He BianeeT | OOyuaronuiics Biage- | OOyuaromuiics yactuyHo | OOyJaromuics
THYECKUMHU WIH B HEIOCTATOYHOUW CTe- | €T B HEMOJIHOM OOBheMe | BIIaJieeT MPAaKTHUYECKUMH | B TOJIHOM O0be-
HaBBIKAMH TIOWC- | IEHW BIAAEET TMpaKTHU4Ye- | MPAKTUYECKHMMH HaBbI- | HABBIKAMH TTOWCKA U aHa- | Me BJIa/IeeT
Ka W aHaJn3a " | CKUMH HaBBIKaAMH IIOHCKa W | KaMHU IIOHCKa W aHaJIu- | JIhu3a W CHHTE3a I/IH(i)Op- IMPAKTHYCCKUMHU
cuHTe3a wuHGpOp- | aHanM3a W cuHTe3a WHGOp- | 32 W cuHTe3a WH(DOpP- | MAIUM; METOAMKOW CH- | HABBIKAMH  IIO-

Mallui, METOIH-
KOM CHCTEMHOTO
noaxona Juisl pe-
IIEHUS  IIOCTaB-
JICHHBIX 3amad
HarnpaBJIeHUs

IIOJATOTOBKH

Malli;, METOJUKON CHCTEM-
HOT'O MOJX0JIa JUIsl pEeLICHUS
IOCTaBJICHHBIX 3a1a4

HalpaBJICHUA IMOATOTOBKH

Malyu; METOIUKOU
CHCTEMHOTO  ITOJX0/1a
JUISL pellieHUs] MOCTaB-
JIEHHBIX 3aJ1a4d HaIpaB-
JICHUS MOJTOTOBKH,
JIOTyCKAIOTCA ~ 3HAYH-
TEJIbHBIC OIIIMOKH,
MPOSIBIISIETCST HEAOCTa-
TOYHOCTb BITaJICHHS
HaBBIKAMH 10  psAy
OO6yua-

IONIUNACS MCHBITLIBAET

TOKa3aTeleH,

CTEMHOTO TIOIXOJa JIS
pelieHusl TOCTaBIICHHBIX
3a/1a4y HAIPaBJICHUS TO/I-
TOTOBKH, HABBIKH OCBOE-
HBI, HO JOIyCKAIOTCSl He-
3HAYUTEIBHBIC OITHOKH,
HETOYHOCTH, 3aTpyIHe-
HUS TIPU aHATUTHYECKUX
oTIepaImsX, repeHoce
YMEHUH Ha HOBBIE, HeE-

CTaHAapPTHBLIC CUTYyallUuH.

UCKa W aHaln3a
U CHHTE3a HWH-
¢dbopmanumu; Me-
TOJTUKOH cHU-
CTEMHOTO  IIOA-
X0Jla JUIS pere-
HUSI TIOCTaBJICH-
HBIX 3aj1a4
HarpaBJICHUsI

MOJTOTOBKH,

CcBOOOAHO TIpH-

MEHSET  IOJIy-
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3HAYUTENLHBIE 3a- YEHHBIC HABBIKU
TPyOHEHHUS TpU TIpH- B CHUTYaIHAX
MECHEHHH HAaBHIKOB B TIOBBIIICHHOM
HOBBIX CHTYaIlUsIX. CIIO’KHOCTH.
BJajeTb: HaBbl- | OOyuaromuiics He Bnazaeer | OOyuarommiics Brnazae- | OOydvatoumiicss yactuuHo | OOyuaromuics
KaMH [IOCTaHOB- | WJIM B HEIOCTATOYHOH CTe- | €T B HEMOJHOM O0bEMe | BIIa/ieeT HAaBBHIKAMH I10- | B ITOJHOM 0Obe-
KA UeNW M 3a]ad | ICHH BiaJeeT HaBbIKAMH | HABBIKAMH IIOCTAHOB- | CTAHOBKM LEJW U 3a]ad | Me BIIaJiceT
NPOEKTa; METO- | TIOCTAHOBKM WLENW M 3a/ad | KA LelIM M 3a7ad Mpo- | MPOeKTa;  METOAMKAMHU | HABBIKAMH  TIO-

JMKaMH  OLICHKU
NnoTpeOHOCTH B

pecypcax,
JOJDKUTETBHOCTH

po-

u CTOMMOCTH
IPOEKTa; HaBBI-
KaMu paboTBl ¢
HOPMaTHUBHO-

MpaBOBOM  JTOKY-

MEHTaIUEH.

IIPOEKTA; METOAUKAMU
OLICHKM TOTPEeOHOCTU B pe-
cypcax, MpPOAOJLKUTEIBHO-
CTH M CTOMMOCTH IPOEKTa;
HaBBIKAMHU PabOTHI ¢ HOpMa-
TUBHO-IIPABOBOMA JOKYMEH-

Tamuei.

€KTa; METOANKAMHU
OLIEHKU TIOTPEOHOCTH B
pecypcax, IpPOAOJIKH-
TEJIBHOCTH U CTOUMO-
CTH TIPOEKTA; HaBBIKa-
MH paboOTBI C HOpMa-
A0-
KyMEHTalUueu, IoIyc-

THBHO-IIPABOBOU

KalOTCsl 3HAYUTEIbHBIC
OIMOKH, TMPOSBISACTCS
HEJIOCTaTOYHOCTh BJa-
JCHHUs HaBBIKAMHU TIO
pany
OOyJaromuics WCIBI-

MoKazaTele,

THIBa€T 3HAYUTEIHHBIE
3aTpyAHEHUS npu
NPUMEHEHUN HaBBIKOB

B HOBBIX CUTYyallUAX.

OIICHKHA TOTPEOHOCTH B
pecypceax, MPOIOJIKHU-
TEITBHOCTH M CTOUMOCTHU
MPOEKTa; HaBBIKAMH pa-
0OTBI C HOPMATHUBHO-
NPaBOBOl JTOKyMEHTalU-
€i1.ctIocCOOHOCTBIO  HAaBBI-
KA OCBOEHBI, HO JOITyC-
KalOTCs HE3HAYNTEIbHBIC
OIHOKH, HETOYHOCTH,
3aTpyIHEHHS NPU aHAJH-
TUYCCKHUX orepanusix,
IIEPEHOCE YMEHUH Ha HO-
BbIE, HECTAH/IAPTHHIC CH-

TyaluHu.

CTAHOBKH LIETHU
U 3a7a4 TpPOeK-
Ta; METOAUKAMU
OIIEHKH TOTpeO-
HOCTH B pecyp-
cax, MPOIOJIKU-
TEIbHOCTH u
CTOMMOCTU IPO-
€KTa; HaBBIKAMU
paboTel ¢ HOp-
MAaTHBHO-
IIPaBOBOM JIOKY-
MEHTAIUEH,
CBOOOMHO TIpH-
MEHSET  IOJIy-
YEHHbIE HaBBIKU
B CUTYaIHIX
MOBBILIEHHOU
CJIOKHOCTH.

IITkana oneHMBaHUS PE3YJIHTATOB IIPOMEKYTOUHOM aTTECTALMU U €€ ONIMCAHUE:!

®opMa NPOMeKYTOYHOM ATTECTALMHU: 3a4eT.

[IpomesxyTouHast aTTecTauusi oOyJarommxcs B GpopMe 3aueTa MPOBOJUTCSA IO pe3yJabTaTaM BBIIOJ-
HEHHS BCEX BWJIOB yueOHOW paboThI, MPENyCMOTPEHHBIX yUeOHBIM TUIAHOM I10 JaHHOW TUCIHUIUIMHE, TPH
9TOM YYHTHIBAIOTCS PE3YJIBTAThl TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH B TeueHHE ceMecTpa. OLleHKa CTENeHN
JOCTIKEHHSI 00yUJaloMUMUCS TIAHUPYEMBIX Pe3yIbTaTOB 00yUeHHsI 0 JUCLUIUIMHE POBOAMUTCS Mpenoaa-
BaTeJeM, BEAYLIUM 3aHATUS IO JUCLUIUIMHE METOIOM 3KCIEPTHOW oleHKHU. [Io uToram mpomexyTodHON
aTTeCTalUH 110 TUCUUILINHE BBICTABIIACTCS OLIEHKA «3aUTECHO» UIIN «HE 3a4TECHO».
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IIxaaa one-
HUBaHUA

Onucanmne

3auteHo

BrmonHeHs! Bce o00s13aTeIbHbIE YCJI0BHS MOATOTOBKHU CTY/IeHTa K MPOMEKYTOY-
HOH aTTecTaluu, npedycmompentvie npoepammon oucyuniunsl. CTyIeHT IEMOH-
CTPUPYET COOTBETCTBHEC 3HAHMIA, YMCHUI, HABBIKOB TIPUBEJCHHBIM B Ta0JIAIAX MTOKA-
3aTeisaM, ONePUPYET MPUOOPETCHHBIMH 3HAHUSAMHY, YMESHUSIMH, HABBIKAMH, TIPUMCHSI-
€T UX B CUTYaIlMsIX MOBBIIIEHHON CI0XKHOCTH. [Ipn 3TOM MOTYT OBITH AOITyIIIEHBI HE-
3HAYUTEIBHBIC ONTMOKH, HETOYHOCTH, 3aTPyIHEHUS MPH aHAIUTUYCCKUX OICPaIUiX,
MepeHoce 3HaHUI ¥ YMEHUH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

He 3aureno

He BbImoyHEHBI 00s13aTeJIbHBbIE YcjioBus NMOATOTOBKH CTYJAC€HTA K IMPOMEXKYTOY-

HOW aTTecTalmuu, npedycmompentvle npoepammout oucyuniunvt, UJIN CtyneHt ne-
MOHCTPHUPYET HETOIHOE COOTBETCTBUE 3HAHMMN, YMEHHI, HAaBBIKOB NPUBEACHHBIM B
TabJIUIAaX MOKAa3aTessiM, JOMYCKAIOTCS 3HAYUTENIbHBIE OLIMOKH, MPOSBISIETCS] OTCYT-
CTBUEC 3HaHUM, YMEHHUM, HABBIKOB IO DSy IIOKAa3aTesled, CTYIECHT HUCIIBIThIBACT 3HA-
YUTEIbHBIC 3aTPYAHEHUS MPU ONEPUPOBAHMN 3HAHUSAMH M YMEHHUSMH IpU UX Iepe-
HOCE Ha HOBBIE CUTYallWH.

®opMa NPOMeKYTOYHOM ATTECTALMU: IK3AMEH.

ITpomexyTouHas arrecranys oOydaromuxcs B (opMe 3K3aMeHa MPOBOAMTCS MO pe3yjbTaTaM BbI-

MOJTHEHHUS BCEX BUJIOB YUEOHOM pabOThI, IPEAyCMOTPEHHBIX YIEOHBIM IJIAHOM 10 JAaHHOW JUCUUILIMHE, IPH
3TOM YYHTHIBAIOTCS PE3yJIbTaThl TEKYIIETr0 KOHTPOJIA YCIIEBAaEMOCTH B TeueHue ceMecTpa. OleHKa CTelneHn
JOCTIKCHHS 00y4aroUMUCS IIAHUPYEMBIX Pe3yIbTaTOB 00yUEHHs M0 JUCLUIUIMHE IPOBOAUTCS IMpenoaa-
BaTeleM, BeAYIIUM 3aHATHS MO AMCLUUIUIMHE METOAOM 3KCIepTHOH oreHkH. Ilo mToram mpomexyTodHOMH
aTTecTalluy 10 JUCLUUIUIMHE BBICTABISAETCS OLEHKA «OTIIMYHO», «XOPOILOY», «YAOBIETBOPUTEILHOY» UITH «HE-
YAOBIETBOPUTEIBHOY.

IIIxana ouneHnBaHuA Onucanne

OT1iuyHO

BrinosHensl Bce BUABI YUeOHOH padoThl, MPelycMOTPEHHbIE pa-
0oueil mporpammoii. CTyIeHT IE€MOHCTPHUPYET COOTBETCTBHE 3Ha-
HUW, YMEHUH, HABBIKOB ITOKa3aTeNlIM, IPHUBEIACHHBIM B TaOJHIIAX,
onepupyeT NpHOOPETEHHBIMM 3HAHHMSIMH, YMEHUSIMH, HaBBIKaMHU,
NPUMEHSIET UX B CUTYALUsIX MOBBIIIEHHON CI0XHOCTHU. [Ipn 3TOM MO-
ryT OBITh J0NYIIECHBI HE3HAYUTCIILHBIC OHII/I6KI/I, HETOYHOCTH, 3aTpPya-
HEHUs TIpU NEepeHOoCce 3HAHWW M YMEHHH Ha HOBBIE, HECTAHJAPTHBIC
3a/1a4M.

BrinonHeHs! Bce 00s13aTe/IbHbIC YCJIOBHS NMOATOTOBKH CTYAEHTa K
NMPOMEKYTOYHOI aTTeCcTAllMM, IIPEIyCMOTPEHHBIE MPOTPaMMON

JAUCIUITIINHBI. CTy,Z[eHT ACMOHCTPUPYECT COOTBCTCTBHUC 3HaHI/II71, yMCE-

Xopomio HUIi, HABBIKOB TIOKA3aTelNsiM, TIPUBEJICHHBIM B Ta0IUIIaX, ONEpUPYeT

MPUOOPETEHHBIMH 3HAHHUSMHU, YMEHUSMH, HaBBIKaMu. B To ke BpeMs
IIPU OTBETE NOIYCKAET HECYIIECTBEHHBIE NMOIPEIIHOCTH, 3a4ayu pe-
IaeT C HeI0UYeTaMHU, HE BIFSIONTAMHI Ha OOIIHI X0 PEIICHHUS.
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BrimonHeHs! Bce 00s13aTeIbHbIE YCJIOBHA MOATOTOBKH CTYJAeHTa K
NPOMEKYTOYHOH AaTTeCTAllMU, TPEIyCMOTPEHHBIE IMPOrPaMMOii
qucuiuinHbL. CTyJIeHT IeMOHCTPUPYET COOTBETCTBHE 3HAHUI, yMme-
HU, HaBBIKOB TIOKa3aTelNsiM, TIPUBEICHHBIM B Ta0JUIIAaX, ONEpUpYeT
NprOOPETEHHBIMU 3HAHUSIMH, YMECHUSIMH, HaBbIKaMu. Ho mokasbiBaet
HermyOOKHe 3HAHUA, TIPU OTBETE HE JOIMyCKAeT IPyObIX OMMOOK WIIH
NPOTUBOpPEYNl, OAHAKO B (OPMYIMPOBAHHUH OTBETA OTCYTCTBYET
JOJDKHAST CBSI3b MEXKIYy aHaJM30M, apryMEHTalueld W BBIBOJAMH, B
peLIeHNH 3aad MOTYT colep)KaThbesi rpyOble omuOku. s momyde-
HUS TIPAaBHJIBHOTO OTBETA TPEOYIOTCS yTOYHSIOIINE BOITPOCHL.

yI[OBHeTBOpI/ITCHI)HO

He BeimonHeHb! 00s3aTe/IbHbIE YCJ0BUS MOATOTOBKH CTYAEHTa K
NMPOMEKYTOYHOI aTTecTalluM, NPEIyCMOTPEHHBIE MPOTpaMMOi
nucuuruael, WU cTyaeHT 1eMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHWW, YMEHHUW, HABBHIKOB MPUBEJICHHBIM B TAaOJHIAX TIOKA3aTessM,
JIOITYCKAIOTCS 3HAYMTENIBHBIC ONIMOKHU, TPOSIBISICTCS OTCYTCTBUE 3HA-
HUM, YMEHUH, HABBIKOB 110 PSAY IOKA3aTENEH, CTYACHT UCHBITBIBAET
3HAUUTEIbHBIC 3aTPYAHCHUS IIPU ONEPUPOBAHUU 3HAHUSIMU U YMEHU-
SIMH.

HeynosnersopurensHo

(I)OH}IBI OLHCHOYHBIX CPEACTB NMPEACTABJICHDLI B IIPUWJIOKCHUHA 2K paﬁoqeifl nporpamme.

7. Y4eOHo-MeTOAUYECKOEe U HH(POPMALIUOHHOE 00ecneyeHue JUCHUIITUHBI

a) OCHOBHasi JIMTepaTypa:

1. Beicmas marematuka : yueOHoe mocodue / A. b. Apyosa, A. XK. Ackaposa, I1. b. befice6aii [u ap.].
— Acrana : KazATYVY, 2022. — 120 c. — Tekcr : anekTpoHHsIi // JIaHb : 21eKTpOHHO-0MOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/233825

0) JOMOJTHUTEJIbHAA JIUTepaTypa:

. Axxkururos, E. A. Beiciras Mmatematrka : yueOHoe nocooue / E. A. Axxururos, A. b. Apyosa, JI. K.
HrocembaeBa. — Acrana : KazATYVY, 2015. — 155 c. — ISBN 9965-799-43-2. — Tekcr : 31IeKTpOH-
HbI# // Jlanb : anexTpoHHO-0ubmMoTeunas cucrema. — URL: https://e.lanbook.com/book/233804

B) IPOrpaMMHoe ofecriedeHre 1 HHTEPHET-Pecypchbl:

DNeKTPOHHBIA 00pa30BaTEIBHBIN PECYPC IO TUCIUILINHE pa3/iesieH Mo pa3esiaM JTUCITUTUIHNHBL
Jluneiinast u BekTopHas anreopa - https://online.mospolytech.ru/course/view.php?id=3368
Amnanmutryeckas reomerpus - https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anrebpa u aHaJIUTHYECKAast reoMeTpus -
https://online.mospolytech.ru/course/view.php?id=462

8. MarepuajJibHO-TeXHHYECKOe o0ecneyeHue TUCIUITHHbI

MatepuaibHO — TeXHHYECKas 0a3a yHMBEpPCHUTETa OOCCIICUMBACT MPOBEJCHHE BCEX BUIOB 3aHSATHH,

npeayCMOTPCHHBIX y‘{€6HBIM IJIaHOM MU COOTBETCTBYCT HeﬁCTBYIOHlHM CaHUTAPHBIM U MPOTHUBOIIOXAPHBIM
npaBujiaM U HOpMaM.
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I[J'ISI MMPOBCACHUA y‘-Ie6HI>IX 3aHATHHA HUCIOJIb3YIOTCA:

- JIGKIIMOHHBIC ayJUTOPUH U AYJIUTOPHUH VIS MPOBEICHUS MPAKTHUCCKUX 3aHATHI, B TOM YHCIIE, OCHAIICH-
HbIC MYJIBTHMEINIAHBIM 000PYIOBaHUEM UIS TIPOBEICHUS AYAUTOPHBIX 3aHATHI (IPOEKTOP, HOYTOYK, MHUK-
podoH u T.11.);

- IU1st pabOTHI CO CIIEIUAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIEYeHNEM BO BPEMSI HHTEPAKTHBHBIX ITPAKTHYIE-
CKHX 3aHSTHHA UMEIOTCS KOMIIBIOTEPHBIC KJIACCHI YHUBEPCUTETA.

9. MeTtoanyeckne peKOMEeHIAUMH IJIsl CAMOCTOSITeILHOM padoThI CTYAeHTOB

Pa3znen: 3jeMeHTHI JUHEHHON anreopbl

MaTtpunsl u onpeneautean. [Ipexie Bcero, CTYACHT ODKEH MOHATh, YTO MAaTPHUIA — 3TO TabIuIa
qucen (MpuueM 3Ta TabauIa MOXKET UMETh OJIMHAKOBOE YHCJIO CTPOK U CTOJIOIOB, @ MOXKET OBITh M MPSMO-
YTOJLHOM), @ ONPE/ICIUTENb- 3TO YUCIIO, 3aIHChIBAEMOE B BHJIEC KBAIPATHOU TAOIHUIIBI, TO €CTh ONMPEICITUTE-
JIM CYMECTBYIOT TOJBKO Y KBaJPATHBIX MATPHIL.

Crnenyer oOpaTuTh 0c000€ BHUMaHHE HA ONEPALII0 YMHOXKEHUSI IPSIMOYTOJIbHBIX MAaTPULL U TIOHSTH,
KaKUM MOJy4aeTcsl MOPSAOK MaTpHUIlbl — mpousBeneHus. OCOOEHHOCTh MaTpHULl TAK)KE COCTOUT B TOM, YTO
NpOU3BECHUE MATPHIl He mepecTaHoBouHo, To ecth AB # BA .Cnenyer o0si3aTenbHO yOEAUTHCS B 3TOM,
pEIINB COOTBETCTBYIOLIUE 3a/1a4H.

BaxHbIM siBIseTCS TOHATHE 00paTHOW MaTpuisl. Hajmo 3HATH ycloBHeE CyIecTBOBaHUS 0OpaTHOM
MaTpHUIBl ¥ aJIrOpUTM ee nocTpoeHus. [locne ee BbIuMCIEeHH Leneco00pa3Ho JeaTh IPOBEPKY NPABUILHO-

-1
CTH PEIICHUS, BBIMOJIHUB omepaiuio ymMmHoxeHuss A~ A= E (momkHa monyunthes eMHUYHAS MATPHIIA)

ITpu u3yveHun onpenenuTeneii HaIO0 YETKO YCBOUTH MOHATHS MHUHOPA, adreOpandeckoro JOIMOJIHeE-
HUS, 3HATh MHOTOYHCJICHHbIE CBOMCTBA onpeaenuTens. Jyis OCBOGHUS TEXHUKH BBIYMCICHUS OIpeaenuTenen
1esiecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN OMpPENeUTENb BhIIIE TPETHETO TOPAIKA, PACKPHITH €r0 Pa3IUIHbI-
MU crioco0amu, IPUMEHSS Pa3IoKEHUE U MO CTpOKaM U 1o ctoibuaM. OOpaTuTe BHUMaHKE, KAKUE CTPOKU
(cTonOupl) MpeAnoYTUTENbHEE BHIOUPATh ISl PACKPBITUS ONPENENIUTeNs, YTOOBl YIIPOCTHTh €ro BhIYUCIIE-
HHe. OcoOeHHO 3((GEKTUBHO BBIUUCICHUE OINpPEAENUTENIeH ¢ MOMOINBIO JIEMEHTAPHBIX NMPeoOpa30BaHUI,
MPUBOJSAIINX €70 K TPEYTOJIbHOMY BUAY.

[Tpu u3yyeHnwn penieHui cucTeM JHHEHHbBIX anredpandeckux ypasaenuit (CJIAY) obparure BHUMA-
HHeE, [IPEXkK/IE BCETO, HA MOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS PEIICHUH B 3aBUCUMOCTH OT
COOTHOILIECHHS MEXKIy PAHI'OM MAaTpPHLbl, PAHTOM PACLUIMPEHHOM MAaTPHILBI CUCTEMbI U YMCIOM HEM3BECTHBIX
U ypaBHeHuil. OOpaTiTe BHUMaHNE Ha YCIOBHs puUMeHeHust popmyn Kpamepa u Mmetona oOpaTHO# MaTpu-
1pl. BHUMarenpHO pazbepute MpUMephl pEeHIeHUs] IPOU3BOIBHBIX CUCTEM JIMHEHHBIX anreOpanvecKkux ypaB-
HeHui MeTooM ['aycca (BBegeHue 6a3UCHBIX U CBOOOJHBIX IIEPEMEHHBIX).

Paznen: DiieMeHTHI BEeKTOPHOIi ajredpbl

[Ipu n3yyennn maHHOW TeMBI OOpaTHUTE BHUMAaHWE HA JIMHEHHBIE OTIepaIliy HaJl BEKTOPaMH, Ha TIOHATHUS JIH-
HEIHOM HE3aBHCHUMOCTH U JIMHEHHOM 3aBHCHMOCTH BEKTOPOB, Ha ()yHIaMEHTaJbHOE MOHSATHE Oa3uca Bek-
TOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3nca), Ha pa3oKEeHUE BEKTOpa 1o Oasucy.

3HaTh onpezeseHNe, TeOMETPUUECKHE CBOMCTBA CKAJSIPHOI0, BEKTOPHOTO M CMEIIAHHOTO MPOH3Be-
JeHUSl BEKTOPOB, GOPMyIBI A1 MX BBIYMCICHUS B BEKTOPHOW M B KOOpAMHATHOH ¢opme. OOs3aTensHO
3HATh U YMETH NMPOBEPSATH YCIOBUS OPTOTOHATBHOCTH, KOJJTMHEAPHOCTH ¥ KOMIUTAHAPHOCTH BEKTOPOB.

Pa3gen: koMIUIeKCHBIE YHCJIA 1 MHOTOYWIEHbI
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B atom pasjene, mpexkze BCero, Hamo MOHITh, YTO KOMIICKCHOE YHCIIO SBUIIOCH PACITUPEHUEM IT0-
HATHS ACHCTBUTENBHBIX YUCEN, 3HATH OMPEACIICHUE U TPU (HOPMBI 3aMUCH KOMIUICKCHOTO — YHCNA, TeOMET-
PHUYECKYI0O MHTEPIIPETAIMI0 KOMIUIEKCHOTO YHCJIA M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE MEXTY MHOMKE-
CTBOM KOMIUIEKCHBIX YUCET U MHOXECTBOM TOYEK KOMIUICKCHON IIIOCKOCTH. KOMIIIEKCHBIE Yiciia MOXKHO
n300paXkaTh ¢ IOMOIIBIO BEKTOPOB HA KOMIUIEKCHOM MIOCKOCTH. [103TOMY OMepaIuu CII0KEHHUS ¥ BBIYMTA-
HUSI KOMIUIEKCHBIX YUCENl MOTYT OBITh CBEJICHBI K OMEPAIUSM CIOXCHHUS U BBIYMTAHHS COOTBETCTBYIOIIMX
BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBINONHSTH ONEpPAllMd YMHOXKEHUS, JEJICHUS, BO3BEICHUS B MOJOXUTEIbHYIO
CTETIeHb KOMIUIEKCHBIX YHCEJ, 3alCaHHBIX B TPUTOHOMETpHUIECKOH (popme, m3BIedeHus: KOpHs N-0if cre-
MEHU U3 KOMIUIEKCHOrO YKca.

06paTI/ITB BHUMAHHUE HA TO, YTO MHOKECTBO KOMIUICKCHBIX YUCEII ABJIACTCA 3aMKHYTBIM, TO €CThb
Tro0ast anre6pa1/1quKa${ orepanusa HaJl KOMIIUICKCHBIMH YHUCJIaMH HE€ BBIBOJUT 3a IIPCIACIIbI 00JIaCTH KOM-
TJICKCHBIX YHCCII.

Pa3aen: 3j1eMeHThI MATEMAaTHYECKOI0 aHAJIU3A

[Mpu nzyuennn auddepeHnranbHOro ucyrcaeHus: QyHKIUN OJHON MepeMeHHON oOpaThTe BHUMA-
HUE Ha TOHATHE Mpejena GYHKIUU B TOUYKE M METOIBI €r0 BbIUMcIeHud. [Ipenen — olHO U3 OCHOBHBIX IO-
HATHI MaTeMaTUYeCKOro aHaiuu3a. [Ipy BBIYMCICHHWH MpeneioB (pyHKIUH HANO, TPEXkKIE BCETro, BBIICHUTD

0 o
XapakKTep HEONPEIEICHHOCTH 0 0-00,00—00,1" |. Uro6bl OBIafeTh TEXHUKOH pelleHus 3aiad Ha
o0

BBIUMCJICHHE TIPEACIOB, HAJ0 3HATh JBa 3aMe4yaTelbHBIX MpEeJeiia, TaOluIly 3KBUBAICHTHBIX OCCKOHEUHO
MaJbIX, MpaBmiio Jlomurans, pa3nuyHbIe TPUEMBI PACKPBITHS HEOIIPEIEIICHHOCTEH B 3aBHCHMOCTH OT BHJIA
(OYHKIINH 1 PEIIUTh JOCTATOYHO OOIBIIOE KOJTHMYECTBO 3aad.

[Ipn n3ydeHn# TeM, TOCBSIICHHBIX TPOU3BOIHOM 1 muddepentmany GyHKInuH, HaJ0 OCMBICIHTh HX
TeOMETPHYECKUI CMBICI, TOHUMATh Pa3Indre Mex 1y HUMH (IuddepeHuan - 5To TIaBHas JMHEHHas 4acTh
npupamienus QyHkun). TBepao 3HaTh (Kak TabmuIly yMHOXEHUs) GopMyibl TudQepeHInpoBaHns OCHOB-
HBIX OJIEMEHTApHBIX (YHKIMH U mpaBwia anpepeHnrpoBanns (Bce, KOHEUYHO, HO OCOOCHHO NPaBHIIO
G hepeHITPOBaHUS CIIOKHON (DYHKITHH).

OO6paruTe BHIMaHHE TaKKe HAa 0OCOOCHHOCTH A depeHInpoBaHys (QYyHKIHIA, 331aHHBIX B HESIBHOU
(bopme, mapamMeTpHyIecKH, Ha pUeM JiorapuGmMuueckoro audepeHInpoBaHHS.

Crenmyer 4eTKO 3HATh U YMETh IPUMEHSTH aITOPUTM HCCIeIOBaHU PYHKIIUA U IOCTPOCHUs Tpadu-
KOB: OIIpeeJICHNE TOUYEK Pa3phiBa (M UX KiacCU(UKALMIO), aCHMIOTOT rpaduka (BEpTUKAIbHOM, HAKIIOHHOH,
TOPHU30HTAJIBbHOM), HEOOXOIUMBIE U TOCTATOYHBIE YCIOBHS MOHOTOHHOCTH (DYHKLIWH, CYIIECTBOBAaHUS JIO-
KaJIbHOTO PKCTPEMyMa, IPOMEKYTKOB BHITYKJIOCTH ¥ BOTHYTOCTH (DYHKIIMW M TOYEK Mepernoa.

Pazpnen: nudppepenunanbroe ncunciaenne GyHKUMi HeCKOJIbKUX NePpeMeHHbIX

[Tpu u3yyeHun AaHHOTO pasjena oOpaTUTe BHUMaHME Ha TO, YTO (DYHKIHS JBYX MEpPEeMEeH-
HBIX UMEET HAIVISAHBIA TEOMETPUYECKHUI CMBICIT — 3TO IIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hazno ocMbICAUTH MOHATUS YAaCTHBIX MPOU3BOAHBIX U MOJHOTO TuddepeHiana 1 0cooeH-
HOCTb UX BBIYMCIICHUS, OBJIAJIETh TEXHUKOW BBIUMCICHUS TPOU3BOJHBIX OT CIOKHOM (QyHKIUU He-
CKOJIbKHX TiepeMeHHbIX. ClieiyeT o0paTuTh BHUMaHKE Ha TO, 4To uisd GyHKuuu Z = Z(X,Y)cMe-

A

X0y oyox

IIaHHBIE YaCTHBIC MPOU3BOIAHBIC BTOPOTO TMOPSIKA PAaBHBI MEXITY COOOM: (Teopema

[IBapua), To ecTh NOPAAOK MU PepeHIIpOBaHUS HE UMEET 3HAaUEHUSI.

Jnis GyHKIMU HECKOJNBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIMH B MPOU3BOJIHLHOM
HaIpaBJIEHUU XapaKTepU3yeTcsl MPOU3BOIHOM M0 HAMPaBIIEHUIO, @ HAUOOJbIas CKOPOCTh U3MEHE-
HUS QYHKIUU OyJeT B HalpaBIeHUU BeKTOpa rpaaueHTa. Cienyer oOpaTUTh B 3TOM TeMe BHUMa-
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HUE Ha HE0OXOMMOE U TOCTAaTOUYHOE YCJIOBHSI CYLIECTBOBAHUS AKCTpeMyMa (DYHKLHUU HECKOIbKUX
MEPEMEHHBIX.

Pasznen: HHTErpajibHOC HCUUCICHHE

B uHTErpanbHOM MCUUCICHUH pelaeTcs 3ajJava, 0OpaTHOM TOH, KOTOpas paccMaTpUBalach B JU}-
(epeHIMaTbHOM UCUUCIIEHMH HEOOX0aMMO Haiitu juis ganHod dynkuun f(X) takyro QyHKimio, mpous-
BOJHAA OT KOTOPO# Obla OBI paBHA 3aaHHON. MHTErpupoBaHne QyHKIHUNA — JOCTATOYHO CIIOXKHBINA pazaern
MaTEeMaTHKH, OBJaJIeTh KOTOPHIM MOXKHO TOJBKO, €CIIM CTYJEHT «BO3BMET» JOCTATOYHO OOJIBIIOE KOJINYE-
CTBO MHTETPAJIOB PA3HOrO THIIA.

Hapo tBepao 3HaTh TaOMWIly MHTETPajoB OT OCHOBHBIX 3JEMEHTAPHBIX (YHKIUH, OCHOB
HbIE METOABl MHTEIPHUPOBaHUs (3aMeHa IMEepPEeMEHHOW, MOBeAeHHe Moja 3Hak auddepenmmana,
WHTETPUPOBAHUE 110 YaCTSM, MPHEMbI BEIYUCICHHUS HHTETPAJOB OT pallMOHAJBHBIX Apo0ei, OT
Pa3HOTO THMA TPUTOHOMETPHUECKUX QYHKITHIA).

Hano ocMBICINTE €IMHCTBO MOAXOJAa K MOCTPOCHHIO OIPENENIECHHBIX, KPAaTHBIX, KPUBOJIMHEHWHBIX,
[IOBEPXHOCTHBIX UHTETPAJIOB — IIOCTPOCHUE HEKOTOPOM HHTETPATIbHOW CYyMMBI U IIPENEIIBHBII IIEPEXOI.

3HaTh F€OMETPHUUYECKUIA CMBIC M OCHOBHYIO (DOPMYJIy BBIYMCIICHUS ONpPENEICHHBIX MHTErPajoB —
¢dopmyny Hetorona — JleitOHuna, reomerpruieckue 1 GU3NIECKUE MPUIOKEHUS ONPEIEICHHBIX U KPaTHBIX
WHTETPAIOB, YMETh HaXOAUTh TUIOMA/lb TUIOCKON (DUTYPHI, JUIMHY KPUBOH, 00BEM H IIIOMIAb TTOBEPXHOCTH
TeJ BpaIllCHHUS.

Pa3znen: yncnoBbie U GyHKIHOHAIBHbBIE PABI

HpI/I HN3YUCHHUU ILaHHOP'I TEMBI, IPCKAC BCEro, HAA0 OCMBICIUTDL MOHATHEC CyMMbI OECKOHEYHOTO paaa
KakK Ipeacia nmocjaeaoBaTeibHOCTH YaCTUIHBIX CYMM.

HeoOxomuMo cHadana HaydUThCsl KJIACCH(OUIMPOBATH PSIIIBI TIO TUIIAM: YMCIIOBBIE MOJIOKHUTEIbHBIE,
3HaKONepeMeHHbIe, (YHKINOHAIBHBIE, CTeIIEHHbIE, TPpUroHoMeTpuueckue psael Oypee.  M3yuuts Teope-
TUYECKUE CBEICHMS: TEOPEMBI CPaBHEHHsI, HEOOXOJUMbIE U JOCTATOYHbIE NMPU3HAKU CXOJUMOCTU. 3HATh U
YMETh MPHUMEHSTH JOCTATOYHbIC TPU3HAKK CXOIUMOCTH TIOJOXKUTENBHBIX PsloB: mpu3Haku Jlamambepa,
Kouu, unterpansusiit mpusHak Komn.

Jliist 3HAKOUEPEYIOIIUXCSI PSIOB 00paTUTh BHUMAHKUE HA MOHATHS a0COJIFOTHOM M YCIIOBHOM CXOJIH-
MocTh. 3HaTh npu3Hak JleliOHuIa u 0000IIeHHbIe Tpu3HakK [anambepa u Ko,

s creneHHBIX pAI0B 3HATH TeopeMy AOers, olpeeneHrne HHTepBaja 1 pajnyca CXOAUMOCTH, 00-
paTuTb BHUMaHUE HA TO, YTO TpGGyCTCH HCCJICAOBAHUC TMOBCACHUA pAda B I'PAaHUYHBIX TOYKaX MHTCpBaJIa
cxoaumocTu. O0s3aTeNbHO 3HATH PA3JI0KEHHsI OCHOBHBIX JIEMEHTApHBIX (DYHKITHH B psaabl Teinopa n Mak-
JIOpEHA U YCIIOBHUE Pa3iokUMOCTH (QYHKIUH B psija Teitiopa.

Pasnen: o0bIkHOBeHHBbIe T depeHnaTbHbIC YPABHEHUS

Nzyuenne nuddepeHnnaabHbIX ypaBHEHHN MMEET BaKHEWINee 3HAUYCHHE B MaTeMaTHye-
CKOH moArotoBke wHkeHepa. OObsCHsAETCS 9TO TeM, uTo AuddepeHIraTbHble YPaBHEHHs TTPe-
CTaBJISIOT COOON MaTEeMaTUYECKHE MOJIEIH CaMbIX PAa3HOOOPa3HBIX MPOIIECCOB M SBJICHHH, TaK Kak
HX PELIEHUs IMO3BOJISIIOT ONMMCATHh JBOJIIOLHUI0 M3y4aeMOIo IMPOLECCa, XapakTep MPOUCXOMAIIMNX C
MaTepHAIbHON CUCTEMON N3MEHEHU B 3aBUCUMOCTH OT MEPBOHAYAIBHOTO COCTOSIHUSI CUCTEMBI.
OTnnuuTenbHOe CBOWCTBO NUepeHITnaNIbHbIX YPAaBHEHUI COCTOUT B TOM, YTO MPU UX HHTETPH-
POBaHUU OOBIYHO TOJTYyHaeTCsl OECUYMCICHHOE MHOXKECTBO perieHui. st ypaBHEHHS MEepBOTO IMO-
pSAKa 3TO MHOKECTBO OMHMCHIBACTCS OJHON MPOW3BOJIBHONW TMOCTOSHHON. YUTOOBI BBIIEIUTH U3
OCCKOHEYHOTO MHOXECTBA PEUIEHUN TO, KOTOPOE OMUCHIBAET MMEHHO JaHHBIM Iporiecc, Heo0xo-
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VMO 337aTh JONOJHUTEIbHYI HHPOPMALIMIO, HAIpUMEp, 3HaThb HAYaJIbHOE COCTOSIHUE Ipoliecca.
Takoe OMONMHUTEIBHOE YCIOBUE HAa3bIBACTCS HAdaJIbHBIM yCIOBHEM.

3agaua nHTErpupoBaHus AU epeHnalIbHOrO ypaBHEHUS IEPBOrO MOPSIIKA COBMECTHO C
HayaJIbHBIM YCJIOBUEM Ha3bIBAC€TCA Ha4daJIbHOM 3ajadel uiu 3axader Komm.

Jia nuddepeHnanbHbIX  ypaBHEHUH NEPBOro MOpsiKa CleAyeT pa3indarh oolee, 4acT-
HOE ¥ 0c000€ pelIeHus, a TaKKe OOIIHIA, YaCTHBIN U 0COOBI HHTETPAIbI.

[Tpy MHTErpUpOBaHUM ypaBHEHUU NEPBOrO NOPSAAKA HALO IPEXKAE BCETO OMPENCIIUTH THII
ypaBHEHHsI, a 3aTeM YK€ IPUMEHHUTh TOT WJIM MHOM MeTon peuienus. Hamo o0s3aTeabHO OCBOUTH
IIpoLEeYypY NPUBEICHNS yPaBHEHUS NIEPBOr0 NOPAAKA K YPABHEHUIO C Pa3JCICHHBIMY IICPEMEHHbl-
MH, TaK KaK UIMEHHO TaKU€ YPAaBHEHUS MO>KHO HETIOCPEICTBEHHO NHTEIPUPOBATh.

Jia nudepeHnnanbHbIX ypaBHEHUH N — ro nopsaka o0s3aTebHO 3HaTh IOCTAHOBKY 3a7a-
yu Komm, kpaeBoit 3aaun, 3a/1a4n Ha COOCTBEHHbIEC 3HAUCHHUSI.

B Teme, nocasiieHHOM JIMHEHHBIM U (depeHIuaTbHbIM YPaBHEHUAM N — ro Nopsiaka, Hajo
3HATh TEOPEMBI O CTPYKTYpPE OOILIET0 pelieHus] OJTHOPOIHBIX M HEOJHOPOIHBIX YPAaBHEHUH, TaK KaK
OHU YKa3bIBAIOT YTk NOCTpOEHUs 0011ero pemeHus. OOpaTuTh BHUMaHUE HA TO, YTO PEIICHUE JIH-
HEHHBIX OTHOPOAHBIX AU (HEepPEHINANBHBIX YPAaBHEHHI N — O MOPSAKA ¢ MOCTOSHHBIMU KOdPQu-
LIUEHTaMU He TpeOyeT UHTErPUPOBAHHUS, & CBOJUTCS K YUCTO ajaredpanyeckoil npodieme Haxoxe-
HUSl KOPHEH COOTBETCTBYIOLIETO XapaKTEpPUCTUUYECKOro ypaBHeHMs. Haslo 3HaTh BUJ YaCTHBIX pe-
IIEHUH JTUHEHHBIX OJHOPOAHBIX JU(depeHMaTbHbIX YPABHEHUI N — IO MOpsaKa ¢ MOCTOSIHHBIMU
KO3 pHUIHEeHTaMH B 3aBUCIMOCTH OT BUJIa KOPHEH XapaKTEPUCTUIECKOTO YPABHEHUSI.

Hazno 4eTko ysACHHUTH aJITOPUTM MOCTPOEHUS YAaCTHBIX PEIICHUN JIMHEWHBIX HEOJHOPOIHBIX
mudQepeHInaNbHbIX YpaBHEHHH METOA0M Toa0opa (METOIOM HeompeleNeHHBIX KO3 uIeH-
TOB), 0OpaTUB BHUMaHME HA TO, YTO B 3TOM CJy4yae BUJ YACTHBIX PELICHUHA HEOJAHOPOIHOrO ypaB-
HEHHUsI COOTBETCTBYET M0 CTPYKTYpE 3aJaHHOM IIPaBOM YacTH.

Pa3nen: Teopus BeposiTHoCTeilt

Jlst yCIeNIHOTO OBJIAZICHUS MAaTEpPHaliOM JIaHHOTO pasjielia HeoOXOIUMO, MPEKAE BCEro, YETKO
YCBOUTH OCHOBHBIE MOHSATHUSI TEOPUU BEPOSITHOCTEN, OYEHb IIMPOKO HCIOJIB3YEMBIE B PA3IMUHBIX IPUIIOKE-
HUSAX: TIOHATHE CIYyYalHOTO COOBITUS U €r0 BEPOSTHOCTH, CyMMBI U TIPOU3BEACHUS COOBITUH, TIOHATHS CITY-
YallHOW BEJIMYMHBI U 3aKOHA €€ paclpe/iesIeHHs,, MaTEMaTUYECKOr0 OXKUJAHUS U TUCTIEPCUM CIy4YalHOU Be-
JIMYUHEI.

Hazno moHsTh, YTO BEPOATHOCTD — 3TO YHCIIOBAsi Mepa CTETIEHH BO3MOXKHOCTH TOSIBJICHUS CIy4YailHO-
ro coObITHs. 3HATh KJIACCHYECKOE, CTATUCTUUECKOE U TEOMETPHUUECKOE ONpeIeIEHHs] BEPOSITHOCTH, CBS3b
pasnuune Mex1y HUMU. HecMOTpsi Ha BHEIIHIOIO MPOCTOTY KIIACCUYECKOH (hOPMYJIBI OIpeesieHUs] BEPOsIT-
HOCTH citydaiinoro coositus A: P(A) =M/ N, HemocpeacTBEHHBIN TTOACYET YKMCIa N BCEBO3MOKHBIX HCXO-
JIOB UCTIBITAHUSI U M - YKCiIa OIaronpuaTHBIX UCXOJIOB TpeOyeT MpUMeHeHUsT popMysl KoMOMHATOpHKH. [1pn
9TOM B Ka)KJOM KOHKPETHOM 3a/ade HaJo NMPOaHAIN3HPOBATh, KAKON THUI COEIMHEHUH BO3HHMKAET, KOTAA U3
HEKOTOPOT'0 MHOXKECTBA AJIEMEHTOB M3BIIEKAETCS APYroe MOJIMHOXKECTBO (3TO MOTYT OBITh Pa3MElICHUs, Tie-
pPECTaHOBKH WK codeTaHust). [Ipy BEIYMCIEHUH BEPOSTHOCTEH CIIOKHBIX COOBITHIT HaZl0 YMETh MPEJICTABUTH
WX B BUJIE CYMMbI WM TPOU3BENCHUS (MM CYMMBI POM3BEACHUI) NPOCTHIX COOBITHH U MPUMEHHUTH COOT-
BETCTBYIOIIME OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEN.

Hano 4eTko pa3inyarh TUMBI CIIyY4alHBIX BEJIMYHH — JTUCKPETHBIE W HETPEPHIBHBIC U 3HATH OCHOB-
HbIE 3aKOHBI UX pacrpeneieHus (OmHOMHUaNbHBIN, [lyaccona, runepreoMeTpuieckuii, 0COOCHHO, HOpMahb-
HEIN 3aKOH PacTpeeIICHNS).

s onmcaHusa 3aKOHOB pacHpe/eNIeHUs] HENPEPBIBHBIX CIyYalHBIX BEIMYWH MPUMEHSIOT HMHTE-
IpasbHYI0 (YHKIMIO pacIpeIesieHnusl BEPOITHOCTEN CltydaiiHoit Benmumubl F (X) M mWI0THOCTH BeposTHO-

creit f(X). Hamo ycBouTh onpeiesieHus, BEPOSTHOCTHBIM CMBICIT M CBOMCTBA 3THX (DYHKIIUH, CBA3b MEXKLY
HUMH U pacueTHbIe (OPMYJIBI ISl MX OIpPEeACIICHUSI.
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Hano 3Hath onpe/enenue, pacyeTHbIC POPMYITBI U BEPOSATHOCTHBIM CMBICIT OCHOBHBIX YHCJIOBBIX Xa-
PAKTEPHUCTUK CIyYalHON BEIMYWHBI — MATEMATHUSCKOTO OXHUIaHUs (CPEIHETO 3HAYCHUS) U JUCTICPCHH (Xa-
paKkTepHUCTUKH pa30poca BO3MOKHBIX 3HAUEHUS CITyJailHON BEIMYMHBI OTHOCHTENBHO CPETHET0 3HAYCHHUS).

Pa3znen: maTteMaTu4ecKasi CTATHCTHKA

IIpn u3ydeHnn MaTeMaTHIeCKON CTAaTUCTUKH HAJI0 TIOHSATH, 9YTO OHA TeCHEHINM 00pa3oM CBsi3aHa C
Teopuel BepOosSTHOCTEH,  OOJBIIMHCTBO €€ BRIBOJIOB Oa3MpyeTcs Ha MPEEIbHBIX TEOPEMax TEOPHUH BEPOSIT-
HOCTEH.

Bce xapaktepucTuky, U3y4aeMble B Kypce MaTeMaTHYECKON CTATHCTHKH, SIBJSIOTCS CTaTHUCTHUYe-
CKMMH aHaJOraMH COOTBETCTBYIOIIMX XapaKTEPUCTHK, PACCMAaTPUBAEMBIX B TEOPUH BEPOSITHOCTEH, MOIY-
YEeHHBIMH Ha OCHOBE OIPaHMYEHHOTO YKCJIA OMBITHBIX AaHHBIX. Clle0BaTeNbHO, €CIH, HAapUMep, MaTeMa-
THYECKOE OKUAAHUE U AUCHEPCHs CIy4allHON BEJIMYMHBI, U3Y4aeMble B TEOPUH BEPOATHOCTEH, SIBIISIOTCS
XapaKTepHBIMU HECIYyYalHBIMU YHCIAMHM, TO UX CTATUCTUYECKHE aHAJIOTH — BHIOOpOYHAs CPEAHAS U BbIOO-
pouHas (WIM UCTpaBlICHHAs1) AUCIEPCHUS SBIAIOTCS CIIyYailHBIMHM BEeJIHMYMHAMH, 3aBUCSIIUMU OT o0beMa U
TUIa BEIOOPKU M PA3IUYHBIMH VISl Pa3HBIX BHIOOPOK.

Hano o0s13aTenbHO 3HATh U YMETh BBIYUCIIATH TOYCUHBIC OLEHKH HEM3BECTHBIX MapaMeTpOB pacipe-
JIeTICHHS CITyYaifHOM BEJTMYMHEI - BBIOOPOYHYIO CPEITHIOI M BEIOOPOUYHYIO (MIIM UCTIPABICHHYIO) TUCTIEPCHIO,
TaK Kak Jiro0asi craTucTudeckas 00paboTka CBOAUTCS, MPEXKIE BCETro, K HAXOXKICHUIO HMEHHO 3TUX XapakKTe-
PHUCTHK.

CJ'IG,I[YCT 06paTI/ITB BHUMAHHC Ha TO, YTO 3THU OLICHKH ABJIAIOTCA HpI/I6J'II/I)KeHHI>IMI/I, 0COOEHHO JUIA
BLI60pOK MaJjioro 06T>€Ma, " U1 CYXXJACHUSA O TOYHOCTHU U HAACKHOCTH 3THUX OLICHOK HaJ0 YMETH IIPUMEHATH
HWHTCPBAJIbHBIC OLICHKH U 3HATb METOAUKY IMMOCTPOCHHUA JOBECPUTCIILHBIX HHTCPBAJIOB.

Crnenyer Takxe oOpaTHUTh BHUMaHHE HA IIOCTAHOBKY M PEIICHHE 3a7addl MPOBEPKU MPaBIONON00HS
CTaTHUCTUYECKUX TUIOTE3 U NPUMEHEHHE KPHUTEPHEB COrjacHs, KOJWYECTBEHHO ONMCHIBAIOIIMX CTENEHb
PacXOoXACHUS MEXIY TEOPETUIECKUM U SMIMPHUYECKUM PACIPEACTICHUIMH.

OTMmeTHM B 3aKJIIOYEHME, YTO YCIENIHOE M3YyYEHUE NUCLUILUIMHBI «Bpicmias MaTeMaTHKa»,
npruodpereHne HeoOXOIUMBIX KOMIETEHIIMH, YMEHUI U HaBBIKOB BJIAJIEHUS MaTeMaTHYECKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJbIION camocTosTenbHONH paboThl. OOpaTuTe BHUMaHME, YTO
KOJMYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C YUEOHBIM IIJIAHOM,
PaBHO WJIM, KaK MPaBUII0, OOJIbIIE YAaCOB, OTBOJUMBIX HA BCE BUbI AyAUTOPHBIX 3aHATHH.

10. MeToauyeckune peKOMeHAAIMH I PenoaaBaTeJis

IIpexne Bcero, ciaenyeT oOpaTuTh BHUMAaHKUE CTYIEHTOB Ha TO, YTO MPAKTHUYECKHU BECh W3yYaeMbIi
MU MaTepHall SBISETCA U1 HUX HOBBIM, HE M3Y4aBIIUMCS B IporpamMMme cpenHeil mkonsl. OJHaKko OH He
TpeOyeT Kakoi-mnbo CreruanbHON (JOTOJHUTENBHOW) MOATOTOBKY U BIOJHE MOXET OBbITh YCIEIIHO H3Y-
YeH, €CJIM CTYJAEHTHI OyAyT MOCEIaTh 3aHATHs, CBOEBPEMEHHO BBITIONHATH JOMAITHUE 33JaHUSI U TOJIB30-
BaThCs (TIpH HEOOXOAUMOCTH) CHCTEMOH IJIAHOBBIX KOHCYJIBTALlMM B TEUCHHE Ka)KA0ro ceMecTpa. Bomex-
e B KypC MaTEMAaTHKH Pa3/eNbl SBISIOTCS KJIACCHYECKHUMH, B TO )K€ BPeMs OHH MPAKTUIECKH OPHEHTHPO-
BaHBI, TaK KaKk UMEIOT IIUPOKOE PacIpOCTpaHEeHNE IS PEIICHNs Pa3HOTO poja 3ajad BHYTPH CaMOM MaTe-
MaTHKU U NPHUKIAIHBIX 3a7ad. VX ocBOeHHE MOMOXKET CTyJAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOMTH YCTHYIO M IUCBMEHHYIO Peub, YCIIELIIHO MPUMEHITh HAKOIJICHHBIC 3HAHUS B IPO(ECCHOHAb-
HOHM eSITeNbHOCTH.

Heobxomumo ¢ caMoro Havasna 3aHSATUH PEKOMEHJIOBATh CTYJEHTaM OCHOBHYIO M JIOTIOJIHUTEIBHYIO
JUTEPaTypY, a B KOHIIE CEMECTpa JaTh CITUCOK BOIIPOCOB IS TOJITOTOBKH K 9K3aMEHY.
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Ha INEPBOM 3aHATHH IO JUCHUILIINHC 00s13aTENBHO HpOHH(l)OpMHpOBaTB CTYACHTOB O BUAC U (bopMe
HpOMC)KYTO‘lHOﬁ aTTeCTalluu 1Mo JUCHUIUIMHE, CPOKaxX eé OpOBCACHUA, YCIOBUAX OOMYCKa K IMPOMCKYTOY-
HOM aTTeCTau, NPUMEHACMBIX BHJaX IMIPOMEKYTOUYHOT'O KOHTPOJIA.

CoobpakeHus 1 PEeKOMEHIALNH, TPUBEACHHBIE B 1. 9 pabodell mporpaMMbl AJsl CTYACHTOB, AOJIKHBI
OBITH YETKO C(hOPMYIMPOBAHBI U M3JI0KEHbI UIMEHHO IPETOAaBaTeIeM Ha JICKIHSX, MPAKTUYECKUX 3aHATHAX
1 KOHCYJIbTALMSIX.

Hznoxenue TCOPETUYCCKOTI'O MaTCpHraia JOJDKHO CONPOBOKAATHCA WIUIFOCTPATUBHBIMU IPUMEPAMU,
TIIATCIBbHO 0T06paHHI>IMI/I IpernogaBaTeiIiEM Tak, 9TOOBI TEXHUYECKHE TPYAHOCTH M BBIKJIAAKU IIPpU PEIICHUN
3aJa4d HC OTBJICKAJIMU OT IJIaBHOI'O: OCMBICJIICHHUA HWACU U CYTH NPHUMCHACMBIX METOJOB. Cne)lyeT BCEraa
YKa3bIBaTh NPHUMEPLI ITPAKTUYCCKOI'0 MPUMCHCHUS PAaCCMOTPCHHBIX Ha 3aHATHUAX ypaBHeHI/Iﬁ u (I)OpMyJ'I.

[IpakTudeckne 3aHATHS NOJDKHBI OBITH OPraHW30BAaHBI IPETOaBaTeleM TaKuM O0pa3oM, YTOOBI
0CTaBajJOCh BPeMs Ha MEPHOIMYECKOE BBIMOJHEHHE CTYICHTAMH HEOOJBIIONH CaMOCTOSITCIbHONH PabOTHI B
ayTUTOPHH JUIA TIPOBEPKH YCBOCHHS N3JI0KEHHOTO MaTepHaa.

[IpenonaBaresb, BeIyIUil MPAKTUYCCKUE 3aHITUS, JOJDKEH COTJIACOBBIBATh YUYCOHO — TEMaTHUSCKUH
TJIaH 3aHATUH C IEKTOPOM, UCTIOIH30BATh SAMHYIO CHCTEMY 0003HAUCHH.

[MpenonaBarento cienyeT NOOUBATHCS CHCTEMAaTHYECKOW HEMPEPHIBHOW pabOTHI CTYACHTOB B Te4e-
HHUE ceMecTpa, HEeOOXOUMO BBISBIISTH CHIIBHBIX CTYJICHTOB ¥ MPHUBJIEKATh UX K HAy4YHOU paboTe, K y4acTHIO
B Pa3HOTO pOJa OJIMMITNAIAX U KOHKYpPCaX.

CTyneHT JOJKEeH OLIyl[aTh 3aWHTEPEeCOBAHHOCTh MPEIojaBaTeNs B JOCTHKEHUH KOHEYHOIO pe-
3ynpTara: B MpuoOpeTeHUH O00YYarOMMMHUCS MPOYHBIX 3HAHUM, YMEHUM M BJIaJeHUS HaKOIUIEHHON HMH)OP-
Manuel 17151 peleHus 3a1a4 B IpodeccHoHaIbHON NesITeIbHOCTH.
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Ilpunoscenue 1

CTpyKTypa u coaep:kaHHe TUCHUILIUHBI «BbIcuiasi MaTeMaTHKa

110 HalIpaBJICHUIO NTOATOTOBKHU

20.03.01 «TexnocepHas 6e30MaACHOCTH»

[Tpodwib

«DKoaoruyeckas 0€30macHOCTh U oXpaHa TpyAda»

KBanuduxanus (creneHp) BoITYCKHUKA!

bakanasp

ouHast (opma oOydeHus

Buabi yueOHoli padorsl,
< . DopMbl
S | x & BKIIOYAH CAMOCTOSTENLHYIO Buabl camocrosiTe1bHON padoThI ATTe-
S | 3 S PadoTy CTY1eHTOB, Crynenrtos
Pa3znen = = 3 CTaluu
= S 2 U TPYAOEMKOCTH B Yacax
n/n © | Fd CP | KC
J | II/C | Jla6 C P K.P. | K.II. | PI'P | Pegepar | K/p | 9 | 3
IlepBblii cemecTp
11 BszleHne. Paznen 1. Di1eMeHTHI JIMHEII- 1 1 2 2
HOIl ajre0pbl.
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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_aHaaumuiuecKou
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

Pasjen 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

CKaJBIpHOC, BCKTOPHOC U CMCIIAaHHOC IIPO-
H3BCACHUA BEKTOPOB, X CBOICTBA.
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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 4ncia U1 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
YHUCJIOBOW IIOCJIENOBATEIbHOCTH 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

CpaBHeHHE OECKOHEUHO MalbIX 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-
peHLMaNbl BBICIIUX MOpsAKoB. Ilpnubnu-
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 PYHKIMN MO Gopmyre
Maknopena. IlpubnukeHHble 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
3kcTpemyma. 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.

CamocrosiTesibHas 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 HempepbiBHOCTH. Oc-
HOBHBIE CBOMCTBA HEMPEPHIBHBIX (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. HeompeneneHHbli WHTE-
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-
pPEMEHHOMH, MOJBEACHUEM IOJ 3HaK AU-
¢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. YCJOBUS HHTEIpUpY-
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'0 MHTCrpajia B
TCOMETPUHU W  MCEXAHHUKCE (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 MOHSTHSIM Kpat-
HBIX UHTErpayioB. /[BOWHON 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. «Hucnoevie u Qynkyuonann-
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 nonoxicumens-
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 npusnaku Jlanambepa 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 8 psio Teunopa. 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 YPAaBHEHUSIM [IEPBOTO I10-
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 MHTErpaia 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
yYpaBHEHHUS TEPBOTO MOpsJIKa, yYpaBHEHUE
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. [QuddepeHnmansubie
YpaBHEHHS, JIOIYCKAIOIIee MOHKEHHE T10-
psaKa.

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 depeHu-
QNbHBIX ypaBHEHUH. OCHOBHBIC TMOHSTHSI.
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
BepPOATHOCTEH

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 BeposTHOCTbh. 3agada broddona.

3.3

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

3.4

dopmyiia MOJHOW BEPOSITHOCTU. DOPMYJIBI
beiteca, bepHymn, JOKalbHass W MHTE-
rpajibHas Teopemsl 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 BeposATHOCTEW. 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 OcCHo8Hble 3a0auu MamemMamuieckou
cmamucmuxu. Bvioopounwiii 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-
THYECKON 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  UHMeP8al Ol 8blOOPOUHOU
cpeOHell npu Heu38ecmHoM 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 peepecCcu-

16
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OHHO20 aHanuza. Onpedenenue napamem-

P08 NUHEUHOU CPeOHeK8AOPAMUYecKoU pe-

epeccuu MemoooM HAUMEHbWUX KEaopa-

moe.

Onpeoenenue 6b100pOUHbIX 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

44




[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
Dkonornveckasi 6€30MacHOCTh U OXpaHa Tpyaa

®dopma 00ydeHHS:

OYHas

Kadenpa «MaremaTnka

®OHA OLHEHOYHBLIX CPEACTB
MO JUCHUILIUHE

Brniciiag MmareMaTuka

Cocrag: 1. IlacniopT (poHIA OLIEHOYHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPEICTB:
- 9K3aMeHaIMOHHbIEe OMJIEThI
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Tabmnura

1

«BpIciast MaTeMaTHKA»

®I'OC BO 20.03.01 «Texnocdepnass 0e30MaCHOCTb»

[Ipodunes moaroroBku «TexHOChepHas 0€30MACHOCTE

B npornecce ocBoeHMs TaHHOM JTUCHUIIIUHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET CIACAYIOIIHE
o0menpogeccuoHalIbHbIe KOMIIETEeHLUMH:

KOMIIETEHIIUHA IIepeyeHb KOMIIOHEHTOB TexunoJiorust dDopma CreneHu ypoBHeil 0CBOCHUSI KOM-
¢dopMupoBaHKMsl | OLEHOYHOI'0 | MEeTEeHLU
HUHJAEKC | ®OPMYJINPOBKA KOMIIeTeHIHii cpeacTBa®*
YK-1 Crnioco0eH oCyIIecTB- 3HaTh: METOJIMKH IOHUCKa, cOopa U | Jekius, camoctos- | YO Ba3oBblii ypoBeHb
JISITH TIOUCK, KPUTHYIE- 00paboTkn MHpOpPMANNU; aKTyallb- | TeIbHas paboTa, -BJIaJieeT HaBbIKaMU PabOThI C OCHOB-
CKHUH aHaAJIN3 U CUHTE3 HbI€ HCTOYHHKHU I/IH(i)OpMaIH/II/I B | CCMHUHAPCKUC 3aHA- KP HBIMU IIOHATUSIMU U MECTOAAaMU B paM-
WH(pOpMAIUH, TIPHMe- chepe mpodecCHOHANBHON JNies- | THA PTP Kax TUCHMILIMHBI,
HSTh CUCTEMHBIH TIO/I- | TEJILHOCTH; OCHOBHBIC MPUHIMUIIBI U
XOJ1 JIJIst PELIEHHS T10- METO/Ibl CHCTEMHOI'0 aHAJIN3a. T IoBbIEeHHDIH YPOBEHD
CTABIICHHBIX 3a7a4 -cBOOO/IHO BJIaJICET U3yYEHHBIMU Ma-
YMeTh: NMPUMEHSATh METOIUKH T10- 2b TEMaTUYECKUMU METOJIaMHU, CIIOCOOCH

ncka, coopa u o0paboTku HHDOP-
MalluM; HaXOAWUTh U OCYILIECTBIAThH
CUCTEMATHU3ALHIO, KPUTHUUECKUN
aHaJM3 U CUHTE3 MH(pOopManuu, mo-
JIyYEHHON W3 pa3HbIX MCTOYHUKOB;
MIPUMEHSATh CUCTEMHBIN MOAXO JJIS
peuieHus

IMOCTaBJICHHBIX 3aga4

HX TBOPYCCKU IMPUMCHUTD K 3a/la4aM I10-
BBIIICHHOM CJI0KHOCTH
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HaIrpaBJICHUA IIOATOTOBKH.

Bnamers: mnpakTHYeCKMMH HaBbI-
KaMM TOMCKa W aHaju3a U CHUHTE3a
WHPOPMALIUN;, METOAMKOH CHUCTEM-
HOTO TOJIXOAa Ui pPELIeHUs! Io-
CTaBJICHHBIX 3a/a4y HaIlpaBJIEHUS
[OJATrOTOBKHU.

**- Cokparierus (opM OIIEHOYHBIX CPEACTB CM. B mpuioxennn 3 k PIL
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IlepeueHb OLEHOYHBIX CPEACTB MO AUCHHUIINHE

«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 PELICHUS 3a]ad Onpe- | HBIX 3aJaHHi 1O BapH-
oota JICTICHHOTO THUTIA TI0 TEeME WITH pa3/ieiy aHTaM
(KP)
2 | PacuerHo- CpencTBo mpoBEpKH YMEHHM ONpUMEHSTh Mo- | KoMmIuekT 3aganuil aiis
rpaduueckast pabota | JydeHHbIC 3HAHUS IO 3apaHee ONpeJIeIEHHON | BBHIMOJIHEHHS PacYeTHO-
METOJMKE JIJIsI PElICHUs 3aj7ad WM 3aJaHuil | rpaduueckoil paboTs
(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 BBIACHEHHE O00beMa JTUCIUTITUHBI
3HaHUN 00YyYarolerocs Mo OnpeaeseHHO-
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) yctro (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 OCBOMIJI BECh MaTepHal MporpaMMbl 00ydeHHs, UCUEPIIBIBa-
Iolle, M0CIEN0BaTENbHO, TPAMOTHO U JIOTHUYECKU CTPOMHO €ro U3jaraer, He 3aTpyJHsIETCs C OTBETOM IIpU
W3MEHEHUH 3a/laHusl, CBOOOJHO CIpaBIsieTCs ¢ 3aJadaMy M NMPAKTHUYECKUMH 3aJaHUSIMHU, PaBHIBHO 000C-
HOBBIBACT IMMPUHATHIC PCIICHUS.

"Xopomo'"- ecnu CTyAeHT TBEPAO 3HAET MPOrpaMMHBIA MaTEpHUall, FPaMOTHO U IO CYIIECTBY €ro 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 MaTepHaj MporpaMMBbl, HO HE 3HAET OT-
JEeNbHBIX TEM, JOIYCKaeT HETOUYHOCTH, HEIOCTAaTOUYHO MpPaBUIIbHBEIE (POPMYJIMPOBKH, HApyIIAeT MOCIeN0Ba-
TCJIBHOCTb M3JIOKCHUA IMPOrpaMMHOI0O MaT€puajla U UCIHBITBIBACT 3aTPYAHCHUSA B BBIIIOJIHCHUU IPAaKTUYC-
CKHUX 3aJaHuil.

"Heya0oB1eTBOPUTEJIBLHO'" - €ClIU CTYACHT HE 3HAET 3HAYMUTENHbHON YacTH MPOTrpaMMHOTO MaTepHana, J10-
MyCKaeT cepbE3HBIE OLIMOKH, C OOJBIINMH 3aTPYIHEHUSMH BBIIOIHSET IPAKTUIECKUE 3aIaHHS.

Kaxoe 3aganue 3K3aMeHAIMOHHOTO OHJIeTa OlleHUBAeTCs OTebHO. OOIIei OLICHKOI SBIIsSETCS Cpe/l-
Hee 3HaYCHHUE, OKPYTIIEHHOE JI0 [EJIOT0 3HAYCHHSL.

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

®opMa NPOMeKYTOUHOM ATTECTALMHU: 3a4eT.

IIxaga oueHuBaHusA:

3auTeHo - dbIMONHEHBI Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH CTYJAEHTA K MPOMEKYTOYHON 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 CHTYyallMsSX IOBBIIICHHOW CI0XKHOCTH. [Ipy 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 YcjioBHUSA MOATOTOBKHU CTYJIC€HTA K l'lpOMe)KyTO‘IHOﬁ aTTe-

CTAlNU, npedycMompenuvie npocpammou oucyuniunst, UJIM CTyneHT NIeMOHCTPUPYET HEMOIHOE COOTBET-
CTBUC 3HAHWI, YMCHUW, HABBIKOB MPHUBEJACHHBIM B Ta0JIMIAX ITOKA3aTEsIM, JTOMYCKAIOTCS 3HAYUTEIbHBIC
OIMOKY, MPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHWH, HaBBIKOB T10 PSAY IOKa3aTelel, CTYIeHT UCTIBITHIBAET
3HAUUTEIBHBIC 3aTPYJHEHUS MIPU OTICPUPOBAHUY 3HAHUSIMU U YMEHUSIMU MIPHU UX MEPEHOCE HA HOBBIC CUTYa-
017078

TunoBbie BApHaHTHI OMJI€TOB NPHJIATAIOTCS.

MMHUCTEPCTBO HAYKU U BBICILIEI'O OEPA30BAHU S POCCUMCKOM ®EJEPALIUN

OENEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJIUTEX)

@akynbTeT 6a30BBIX KOMIICTEHIINH, kagenpa «MaTemMaTHKa»
JuctmumHa  «Bplcimas MatemMaTHKa»
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 npon3BoHyI0 QYHKIMH, 32/IaHHOM 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. 3aBeIyIOIIEro eHTPOM I'.C. Kykosa / /

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

«MOCKOBCKHMHI MOJMTEXHUYECKHWI YHUBEPCUTET»

(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 uddepeHnnana.
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 |, mpoxoaut 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, KaKoW M3 HECOOCTBEHHBIX HUHTCT'PAJIOB ABJIACTCA CXOOAIIUMCA
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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 OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUUYECKUI YHUBEPCUTET»

(MOCKOBCKHI1 MOJINTEX)

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

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHOBHBIE TOHSATHS TEOPUHN OOBIKHOBEHHBIX AN depeHINANBHBIX YPAaBHEHUI TIEPBOTO MOPSIKA.
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. JluneiitHble ogHOpPOAHBIE MU(QepeHIraIbHbIe YpaBHEHUS N-To mopsaka. OOmme cBoicTBa pe-
menuid. [lonstre GyHIaMEHTATBHOW CHCTEMBI PEIICHUN 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., npotokosn Ne 5

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

MUHUCTEPCTBO HAYKHM U BBICIIEI'O OBPA30BAHM S POCCUCKOM ®EIEPALINA

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

3K3AMEHAIIMOHHBIN BUJIET Ne 1

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

2. [locTpoeHune KOBEpUTEIBHOTO HHTEPBAIA I MAaTEMAaTHYECKOTO OKUIAHHS IPH U3BECTHOM CPEIHEKBAI-
paTHYECKOM OTKJIOHEHHH.

3. B maptun 10% HecrannaptHeix netaneil. Haygauy orobpansl 3 neramu. CocTaBuUTh 3aKOH pacipenene-
HUS YKclia CTaHIapTHBIX AeTalleil cper OTOOpPaHHBIX.

4. JInst cTaTUCTUYECKOTO paclpeieleHNus BEIOOPKH

X 2 5 8 10

HalTH BEIOOPOYHYIO CPEIHIOI M HCIpaBlieHHyro aucrepcns 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»

(MOCKOBCKHI1 MOJIATEX)

®DakynpTeT 0a30BBIX KOMITETEHITHIA, Kadeapa «MareMaTHKay
Hucuumnna «Bpicias MmaTeMaThka»
Kypc 2, cemectp 3

3K3AMEHAILIAOHHBIA BUJIET Ne 17

I'unepreomeTpruyeckuii 3aK0H pacipeneIeHus CIIy4aiHON BEITUYMHbI

. Jluneiinas cpegHekBanpaTuueckas perpeccust. OTbICKaHUE JTUHEHHOM perpeccuy METOJOM HAaUMEHBIIUX
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, CUMTAETCS T'OIHOM, €CII OTKJIOHEHHE €€ KOHTPOIUPYEMOI'0 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 HETOAHBIX JeTaneil N3roTaBiInBaeT aBToMaT?

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

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

KoMmiekTsl TecTOBBIX 3aJaHNI U KOHTPOJbHBbIX padot (T, KP)

110 JUCIHHUIITIMHE 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

1 -2 2 3 5
®) 2 _75 _31 (6)(—3 4}“2(3 1 o)

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 TWIOIIA/Ib MapauieiorpaMma, TIOCTPOEHHOTO Ha BEKTOpax & u D o — yron Mexay BekTopa-

MI/IBI/Ia
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1. Yuciopas IOCICA0BAaTCIIbHOCTD. Hpeﬂen YHCIOBOH IOCJICA0BAaTCIIbHOCTH. BeckoneuHno Maibie U O€CKO-

HEYHO OOJIBIINE ITOCIIEN0BATEIbHOCTH. Yucio €.

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

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

3AJJAHME 3

Ha pucyHke npezacraBiieHa TeOMETpHYECKas HIUIIOCTpanys KoMIuiekcHoro ynucina 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 v 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 yacTHbBIE IPOU3BOAHbBIE 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 HEOMPEACJICHHbIC HHTEI'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. Yxaxwure, Kakoil n3 HeCOOCTBEHHBIX HHTETPAIIOB SBISIETCS CXOISIIUMCS

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 MHTETPAI, YCTAHOBHTH €0 CXOAMMOCTB M pacxoaumocts | 1N Xdx
1

a

4. BBIYMCIUTH HECOOCTBEHHBIH MHTErpall |—— , 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, OTpaHWYeHHOe THHAsIMI 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 Hauana koopausar 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 pabory F cunosoro monsik Bons myTw, 3agasaemoro qunueii | = AB | ecimn
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xoopauHatel cutbl F(X%,2+ ) , ypasrenne kpusoii |: y=x>—2, A(l,-1), B(3,7).

6. HaiitT 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 miomanp Gurypsl, orpaHiIeHHON JIMHUSAMU 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" é(5n+4] nz=:14n2+3 nz=1 n r1Z::1(n+1)|n2(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 Teiinopa 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 MHTErpalibHYIO KpUBYIO perieHus 3agaun Koy amst 00bIKHOBEeHHOTO IudepeHINaIBHOIO 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 uddepeHnuanbHoe ypaBHeHHe BToporo mopsiaka Y” = X + X. Toraa ofiuee pelieHie 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 auddepeHmanbpHoe ypaBHeHue BToporo mnopsiaka 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 PEUIeHHU JTMHEHHOTO OJHOPOIHOTO Mu(hepeHITNATBHOTO YPaBHEHUS C MMOCTOSHHBIMU K03 rmm-
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 papubl K, =K, =5, K,, =5=*i. Torma obmee pemennue nmnei-

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

OTtBeT

3AIAHUE 12.

WzBecTHa (hyHIaMeHTalbHAsE CUCTEMA peleHUH 0JHOPOJAHOTO JMHEHHOTO MU PEepeHINAITEHOTO yPaBHEHUS:

2
A =1, Y, =X, Y;=X". Toraga4acTHoe pelieHHe ypaBHEHNs, YAOBIETBOPSIOIIECE 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 PEHICHHIO JIMHEHHOTO HEOAHOPOAHOro nuddepenumansaoro 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 HeomHopomHOoe audQepeHIaTFHOe YpaBHEHHE C MOCTOSHHBIMH KO3 (HUITHEHTaMH

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

OTtBeT

3AJJAHUE 17.

Jano nuHeitHOe HeomHopomHOoe AudQepeHaTFHOe YpaBHEHHE C IIOCTOSHHBIMU Kod(hduimeHTaMu
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 TUQQPEepeHINATEHBIX YPaBHEHUIH {

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 BEPOATHOCTEH M MATEMATHYECKOI CTATHCTHKE
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 M 4 YepHBIX IIapa, U3BJIEKaloT Hayaady 2 miapa. Torma BeposT-
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) HECOBMECTHBIMU ~ 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 TOT0, YTO 3TOT IIApP OKAXETCs OeNbIM, 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 BCJIMYHWHA 3a/laHA 3aKOHOM pacnpeﬂeneHHH BepOHTHOCTefI

X 1 3 5
P 01 03 06

Torna eé QyHKIHs pacipeneseHns BeposTHocTeil - (X) MMEET BUJI

BAPUAHTHI 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

OtBer

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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HenpepeiBHas ciydaiiHas BeTMUMHA pacrpesesieHa paBHOMepHO Ha uHTepBaie (6, 10). Torma e€ maremaru-
4eCcKO€ OKUAAHNE U TUCIIEPCUS COOTBETCTBEHHO PABHBI

OTtBer

3AJJAHHUE 15

HenpepbiBHas ciaydaiiHas BeauurHa X TOAYMHEHA HOPMaabHOMY 3aKOHY pacipeesieHHs ¢ MaTeMaThye-
ckum oxumanem M (X)=a=20. Bepostaocts €& nonaganus B uurepsan (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 kaxapiii 2IeMeHT BRIOOPKH YMEHBIIUTh B TPH Pas3a, TO BEIOOPOYHAS Cpejl-

mas X, -

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

3AJIAHUE 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
BribopouHast cpeaHss Al JAHHOTO CTaTUCTUYECKOTO PaclpeeNIeHHs] 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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I[Ipu TOCTPOEHUU YpaBHEHUs JTUHEWHON perpeccur Y Ha X @ Y =aX+b monydensl cienyromue pesysib-

tate: T, =0,3, 0, =2, o, =11. Torna BeiGopounsIii ko3 duLHEnT perpeccun OyAeT paseH
BAPMAHTBHI 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-

3 GUIMEHT KOPPEIAIIHA MOKET 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» BBICTAaBISETCS CTYAEHTY 3a 95 — 100% npaBUIbHBIX 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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o

10.

11.

12.
13.

14.
15.

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

OOpaTHast MaTpuIia U €€ BEIYUCIICHUE. Y CJIOBHE CYIIECTBOBAHUS O0PAaTHOW MATPHIIBL.

Pemenne cuctem TUMHEHHBIX anreOpandecKuX ypaBHEHUH METO/IOM OOpaTHON MaTPHIIBL.

Merop I'aycca pelieHns cucTeM JTMHEHHBIX YpaBHEHUI.

Pewienre mpor3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUI MeTo10M [ 'aycca.

Panr matpuusl. Teopema Kponekepa — Kanemnmnu.

OpmHOpOAHBIE CHCTEMBI JIMHEHHBIX YpaBHEHNH. Kputepuil cyriecTBOBaHUS HETPUBHAIBHBIX PEIICHAN.
IToHsiTe BekTOpa U JIMHEWHBIE OTlepallii HaJl BEKTOpaMH, CBOMCTBA OTepalluii.

JluneliHass KOMOMHAIUST BEKTOPOB.

JluneitHas HE3aBUCUMOCTD U JIMHEHHAS 3aBUCUMOCTh T€OMETPUUECKUX BEKTOPOB. Kputepuil nuHeiHoM
3aBUCUMOCTH.

[Tonstre 6a3nca. KoopamHate! BekTOpa.

OproHopMupoBaHHbIH 6a3uc. Pa3noxkeHne BeKTopa Mo BeKTopaM Oasuca.

VYnopsgoueHHas Tpoiika BEKTOPOB.

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

JIuneliHble IPOCTPAHCTBA.

Marpuna nepexoja ot 6a3uca K 6asucy.

CoOcTBEeHHBIE BEKTOPBI U COOCTBECHHbIE 3HAUEHHUSI MAaTPHILIBIL.

MATEMATUYECKWUI AHAJIN3

ITonsiTHEe HEpeMEHHON BEIMUMHBI ¥ 00IaCTH €€ U3MEHECHHSI.

MOHATHE (YHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccudukamus QyHKIUIA.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATEILHOCTH.

IIpenen yucnOBOI MOCIEI0BATENFHOCTH. APU(PMETHUECKUE ONIEPallii HaJ MOCIEJ0BATENbHOCTSIMH.
YcnoBus cynecTBOBaHUA KOHEYHOTO IpeJieNia YUCIIOBON rocieioBaTenbHOCTH (Teopembl Ko u 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 X HCIOJIb30BaHNE MPU BBHIYHC-
JIieHnH mpeiesioB. Tabnuia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

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

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

Tabmu1a MpOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.

CBsI3b MEX]ly CYIIECTBOBAHUEM TPOU3BOIHON (PYHKIIMM B TOUYKE M HENPEPHIBHOCTHIO (PYHKIMH B TOH
K€ TOUKE.

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

[IpousBogHast GyHKIMH, 3aJaHHOHN HESIBHO.

Hduddepenuupoanue cI0KHOM MOKa3aTEIbHON (YHKIHH.

Huddepennmpyemocts. Juddepennunan. ['eomerpuueckuii cMbich muddepeHnmana.

[IpousBoausie u AuddHepeHIraibl BHICIIUX HOPSIKOB.
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23.
24,
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31.
32.
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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.

Mmuorounen Teinopa u ero cpoiictBa. @opmyma Teitnmopa. Ocrarounsnii wieH ¢opmynsl Teinopa B
¢dopme Jlarpamxka u [leano.

AcumnToTsl Tpadka QyHKITHH.

OxctpemyM. HeobxoanmMoe ycioBe SKCTpeMymMa.

JocTaTtouHble yCIOBHS IKCTPEMYMA.

Hocrarounoe ycioBue Bo3pacTanus (yObIBaHUs) GYHKLIUH.

Hawnbonpiree n HanMeHbIIee 3Ha4eHNs QyHKITIH Ha OTPE3Ke.

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

OO6mas cxeMa IOCTPOSHHS U MCcCIeI0BaHus rpaduka (pyHKIINH.

OYHKIIUN HECKOJIbBKUX NIEPEMEHHBIX

OrnpezenieHne ¥ TEOMETPUUECKUN CMBICT (PYHKIIUU JBYX ITEPEMEHHBIX.

Jluauu ypoBHS GYHKIIUH IBYX MTEPEMEHHBIX.

YacTtHble MPOU3BOAHBIC (PYHKIINN HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPUUCCKUN CMBICIT
OYHKIUN HECKOJIBKUX MEPEMEHHBIX, IIOHATHE MOJHOTO AU depeHIuaia.
JuddepenunpoBanue CI0KHBIX GYHKIHI HECKOJIBKUX TEPEMEHHBIX.

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

[TponsBoHast (YHKITMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPABJICHHIO.

[Tpou3BoaHAS IO HATIPABICHUIO U TPAJAUCHT CKAISPHOTO TIOJIS.

DKCTpeMyM (QYHKIIUH HECKOJIBKUX MEPEMECHHBIX.

Heo0xoaumMoe 1 TOCTaTOYHOE YCIOBHUS SKCTpeMyMa (DYHKIHH JBYX MEPEMEHHBIX.

HUHTEI'PAJIBHOE MCUYHUCJIEHHUE

[lepBooOpa3Has, HeonpeaeaeHHbINH HHTerpai. Ta0auIa OCHOBHBIX HHTEIPAJIOB.
3amena HepeMeHHOﬁ Y UHTCTPUPOBAHUC T10 YACTAM B HCONPECACIICHHOM MHTETpaJIcC.
HuTerpupoBaHue ¢ TOMOIIBIO MOABEICHHUS IO 3HAK T depeHIuana.
HuTerpupoBaHme paroHAIIBHBIX APOOEH.

HnuTerpupoBaHue 1Mo yacTsM U 3aMeHa IEPEeMEHHOM B ONpeIeIEHHOM HHTErpase.
HuTerpupoBaHiie TPUTOHOMETPUIECKUX (PYHKIIUNA, OCHOBHBIE IIPUEMBI.
HuTerpupoBaHue npparioHaTbHBIX (QYHKITHI.

YHuBepcagbHas TPUTOHOMETPUYECKast T0ICTAHOBKaA.

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

. [Ipunoxenus onpeaeIeHHOr0 HHTErpaja K PeleHnI0 TeOMETPUIECKUX U (pr3nyecKux 3a1ad.
1.
12.
13.
14.

Brruucnenue miomanei ¢ moMoIbi ONPEIECIICHHOTO UHTETpaa.

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

Brruucnenue miomaaeil B IpsIMOYTOJIbHBIX U MOJISIPHBIX KOOPJAUWHATaX C MOMOILBIO ONPEIEICHHOTO UH-
Terpaja.

Briuucnenue IiMHBL ATy ¢ IOMOIIBIO ONPENEICHHOIO HHTErpaa.

Brluucnenue qiuHbI AYTH KPUBOM, 3aIaHHON TapaMEeTPUUECKHU.

Brruncnenune oobeMa Tena BpalieHus ¢ TOMOIIBIO OMPeIeICHHOTO HHTerpaa.

Brruucnenue miomiaay NOBEpXHOCTH TEa BPALLCHUSL.
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19. HecobGcTBeHHBIE HUHTCrpaJibl IIEPBOr0 U BTOPOTO THUIIA. Ionsarus CXOAUMOCTHU U paACXOJUMOCTHU HEC00-

CTBCHHOT'O MHTCTpaja.

20. HecoOCTBEeHHBIC HHTETPAJIBI OT PA3PhIBHBIX (YHKITHIA.

wh e

No ok

8.
9.

KpaTHnble, KpuBoIUHeiiHbIE, IOBEPXHOCTHbIE HHTErPajbl,

JIBoitHOI MHTETpa, oNpe/ie]IeHUe U CBOMCTBRA.

IIpaBuna BeIYMCIIEHUS JBOMHOIO HHTErpaa.

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

TpoitHo#l mHTErpall, ONpeesieHUe U CBONCTBA.

KpuBonuHeHbII HHTErpasl IEPBOrO THIIA .

KpuBonuHeHbII HHTErpan BTOPOro THUIIA.

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

®opmyna ['puna.

IToBepXHOCTHBIM HUHTErPajl IEPBOrO THUIIA.

10. DneMeHTBI TEOpHUH 1107151, TOBEPXHOCTHBIM HHTErpasl BTOPOTO TUIIA.

=

©COoNOAsWN

PSIJTBI

YucnoBele noaoxuTeIbHbIE psiabl. [loHsATHE cyMMbI OeckoHeuHOro psiaa. Cxozsiuecs u pac-
XOJSIIINECS PSAIBL.

Heo6xonuMblii pU3HAK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpuznaku JlanamOepa u Korm, uHTErpasibHBINA TPU3HAK.

3HaKonepeMeHHbIE Psiibl, A0COIIOTHAS U YCIOBHAs CXOJIUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@DyHKIMOHAIBHBIE PsAJIbl, PABHOMEPHAsI CXOAUMOCTb, ITpU3HaK Beliepmrpacca.

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

Psin Teitnopa. YcnoBus pasinoxumoctu ¢pyHKIMU B pag Teitnopa.

Paznoxenue B psa Teinnopa HEKOTOPBIX QYHKIMH (TaOIUYHbBIE Pa3IOKEHU).

10 [Tpumenenue psana Teitiopa kK NpUOIMIKEHHBIM BBIYUCICHUSM.

no

o s

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

OCHOBHBIE TOHATHUS TEOPUH OOBIKHOBEHHBIX AU depeHInaNbHbIX ypaBHEHUH EPBOTO MOPs-
Ka: oIpenereHne 0ObIKHOBEHHOTO AU(PQPEepeHInanbHOro ypaBHEHUS, (POPMBI 3arucu OOBIKHO-
BEHHOT0 UG PepeHINaTIbHOI0 YpaBHEHHs IEPBOro MOPsIKa, MOHATHS OOLIEro U YacTHOTO pe-
IIEHUH, OOIIEro M YaCTHOTO WHTErPaJioB.

[TocranoBka 3agaun Komm ais auddepeHnnanbHoro ypaBHeHus! IEPBOro MOPsIKa.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelieHus ais nuddepeHanbHOro ypaBHEHUS
NIEPBOTO MOPSIKA.

['eomeTpryeckuii cMbICI 00IIEro HHTErpajia OOBIKHOBEHHOI'O JI.y. IEPBOIO MOPSIIKA.
Juddepennnanbable ypaBHEHUS IEPBOTO MOPSIKA ¢ pa3feeHHBIMA M Pa3/IesIIOIIUMUCS Tie-
PEMEHHBIMHU.

Jlunelinble qudepeHIaIbHbe ypaBHEHHUS IEpBOro Mopsiika. MeToJl BapHalMy MPOU3BOIb-
HOM IIOCTOSIHHOM.

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

[TocranoBka 3anaun Komu u kpaeBoit 3a1auul 151 OOBIKHOBEHHOTO U (hepeHIInaIbHOTO YpaB-
HEHUS N-TO NopsaKa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

=

o s

~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 3aBHCHMBIX W JIMHEMHO HE3aBUCHMBIX PELICHUMN, OIPEICIUTENs
Bponckoro, nousatue GpyHnaMeHTaIbHON CUCTEMBI pEeLIEHU,
Teopema 0 CTpyKType OOIIEro pemeHusi 0OBIKHOBEHHOTO JIMHEHHOro ogHopoaHoro audde-
PEHIMAIBHOTO YPABHEHMSI N-TO MOPSAKA.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIE YpaBHEHH N-T0 TOPsIKA C MOCTOSHHBIMH KO-
s¢punmentamu. XapakTepUCTUUYECKOE YpPaBHEHHE, €ro CBA3b ¢ AU depeHnalIbHbIM ypaBHe-
HUEM.
Bup yacTHbIX pemieHuil JIMHEHHOro OXHOpPOJHOro Au(QepeHInanbHOro ypaBHEHUs N - TO
HopsiIka C TOCTOSHHBIMH KO3 (QHIMEHTaMH B 3aBUCUMOCTH OT BHJAa KOpPHEH 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 nodopa 4acTHOTO pelIeHus Ul IpaBbIX YacTell BUIa

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 TTOCTOSIHHBIX.
[TocTaHOBKa U pelIeHue 3a/1a4i Ha COOCTBEHHbIE 3HAYCHMUS.
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 UCKITIOYEHUST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEM

Buner cnyyaitHbIX COOBITHH.

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

[IpyHIMI CTATUCTHUYECKOM  YCTOMYMBOCTH  OTHOCHUTEIBHBIX 4acTOT. CBSI3b U paszinyue
MEXY KIIACCHYECKUM M CTaTUCTUYECKUM OIPEIEICHUSIMH BEPOSTHOCTH.

['eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3a1aya brogdona.

Anrebpa coObiThil. [IOHATHS CyMMBI M TPOM3BEIEHUS COOBITUHM, UX TE€OMETpHUYECcKas MHTep-
nperaursa. OCHOBHbIE 3aKOHBI AIreOpbl COOBITHIA.

Teopema cnoxeHus BepOATHOCTEH /11 HECOBMECTHBIX cOObITHH. CIeCTBHS U3 Hee.

Teopema ci0xeHUsI BEpOATHOCTEHN JIsI COBMECTHBIX COOBITHIA.

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

Teopema 0 BEpOSITHOCTH NOABICHHS XOTS ObI OTHOTO COOBITHS.

®opmyJia MOJTHON BEPOATHOCTH.

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

Omnpenenenne U TUIBI CITydyalHbIX BeIUYMH. [IoHATHE 3aKOHA paclpeneneHus CydaiiHON Benu-
yuHbl. Psapa pactipenenenus.
WuTerpanbHas GyHKUIUS pacnpenenenus BeposatHocteill. OnpeneneHne, BEpOSTHOCTHBINA 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 MAaTEMAaTHUYECKOTO OXUIAHUS I TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4alHBIX BEJIUYHH.

17. Onpenenenue, BEpOSITHOCTHBINM CMBICT M CBOWCTBA AUCIIEPCHH.

18. BuHOMUATBHBIN 3aKOH PACIIPEICICHHSI.

19. Cpennee 1 HauBeposITHEWIIEe YHCIa MOSBICHUN COOBITUS MpU OMHOMHUAIILHOM pacmpesere-
HUU.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeaesieHIs] BEpOATHOCTEH.

22. moka3aTellbHbIN 3aKOH pacrpe/iesieHus] BEPOATHOCTEH.

23. HopMasibHBIi 3aKOH pacIpeesieHus] BEepOsATHOCTeH. BeposTHOCT momnamaHus HOPMAJILHO
pacrnpeeIeHHON clly4ailHOM BEJIMYMHBI HA MPOU3BOJIBHBIA 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

=

[IpenMer 1 OCHOBHBIE 33/]Ja4l MaTEMaTUUYECKON CTATUCTUKH.

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

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

Hasl yacTOTa, CTATUCTUYECKOE pacipeiesieHre BEIOOPKH).

OMmnupudeckas QyHKIHS pacipeesieHusi BRIOOPKH U €€ CBOMCTBA.

IToyIMroH 4acTOT U NMOJIMTOH OTHOCUTEIIBHBIX 4aCTOT.

I'ucrorpamma 4yacTOT U OTHOCUTENBHBIX YaCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeaenaeHus. TpeOoBaHUs K OLIEHKAM.

Bri6opounas cpegnsis. CBOMCTBO yCTONYMBOCTH BEIOOPOYHBIX CPETHUX.

Bri0opouHas 1 ucnpaBieHHas TUCIEPCHH.

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 TOBEPUTENHHOTO WHTEpBANA JUISl OLIEHKH TeHEPaJbHOM CpeqHel MpHu He- M3BECT-
HOM Cpe/IHEM KBaJlpaThdyeckoM oTkiIoHeHuu. Ciyuail manoii BeiGopku. Pacnpenenenue Ctbio-
JICHTA.

13. YnpoieHHble METOIbI pacdeTa CTATUCTUYECKHX XapaKTEPUCTUK BBHIOOPKH. Y CIOBHbIE BapHaH-
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. Beibopounsbiit K03(pPULIHEHT KOPPEALIUH.

20. CBs13p MEXIY BEIOOPOYHBIME KO HUIIEHTAMH PETPECCHI 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. Jliist JaHHOUM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. ClenaTh MpoOBEpKY.

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 panr 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
3apanue No2. Pemuth cuctemy u3 Nel Metomom 00paTHON MaTpUIIBL.

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 NoS. Pemuth oHOpOIHYIO cucTeMy MeTonoM ["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 006pa3yroT 6a3uc B IPOCTPAHCTBE U PA3IOKUTH 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.

Bananue 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 napauiCienuiiea, MIOCTpOCHHOI'0 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-

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

Bananue Ne4. Haiitu yron Mexty IIOCKOCTBIO (M INIOCKOCTBIO [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.

3amanue No6. Haiiti Touky nepecedenns npsmoit | u miockoctn @ u yron mMexay 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 kpuoit 9X> — 25y —18X + 200y —616 =0 K KaHOHHYECKOMY BH/IY

U IIOCTPOUTH KPUBYIO.
PT'P Ne6

Baganue Nel. Jlist muHeiHoro onepatopa 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 HHTErpas
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, o6pazoBanHOTO 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 BaPHAHTOB,
YpaBHCHUSIMU B IMapaMeTPUUSCKOl popme — JJIsl HSUETHBIX BAPUAHTOB.
Breruncnuts miomany moBepXHOCTH, 00pa30BaHHON MPH BpalleHHUH BOKPYT ocu 0X KpHUBOIA.

Boerurcnuth HeCOOCTBEHHBIC HHTETPANIBI HITH YCTAHOBUTH X PACXOIUMOCTb.
Pemmts 3amavy ¢ pusmgeckuM coaepKaHueM.

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 NEPIEHAUKYJIISIPE K CTEPHKHIO Ha paccTossHUuU B oT ero cepenunsl. 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
Berunciauth 00beM Tena, OrpaHUYEHHOTO MOBEpXHOCTSIMU X~ + Y™ =4X, Z=X, Z=3X

. Beramcnns MexaHUYeCcKHe XapPaKTCPpUCTHUKHU IJIACTUHEI - YCJIOBUA, 3aJa0ONIUC INTIACTUHY 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—2z°;X), ypaBuenne kpusoit X =t, y=t>-1z=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 ypaBHEeHHE METOJJOM H30KJIHH.
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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

Pemmte 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 mmerorca 10 geraneil, Maio OTIMYAIONIMXCA 10 BHEImHeMy BuAy. M3 Hux 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 IIapoB. 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 oOpaOaTbIBalOTCA ONHOTHUIIHBIE Je€Tajdd. BeposTHOCTh M3rOTOBJICHHs CTaHIApTHOMN
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 Je€Tajlb 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 Oe30TKa3HON 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, pabOTalOLIMX HE3aBUCHMO JAPYr OT Apyra. BepostHocTh
Ha/ICKHOM pabOTHI KaXKI0T0 3JIeMeHTa B 0J{JHOM ucnbiTanuu 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 teMenTa paBHa 0,995. Haiitu BeposITHOCTL TOTO, YTO padoTaloT 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

HOpPMaJIbHOMY 3aKkoHy ¢ mapamerpamu: =20 cM, O =1,1 cm. HaliTu BeposITHOCTH TOTO, YTO IIMHA
neranu 3akmoueHa mexay 19 cm m 21,1 cm. Kakoe OTKIOHEHME UIMHBI AETald 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;I:

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 MOJUIOH U THCTOTPAMMY OTHOCHUTENBHBIX YaCTOT.

4. BblYHCINTH METOJOM MPOU3BEACHUN YHCIOBBIE XapAaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHION, BHIOOPOYHYIO M MCIIPABICHHYIO AMCIEPCUH, BBIOOPOYHOE CpellHee KBajapaThye-
CKO€ OTKJIOHEHHE, KO3 PUIIMEHTH aCHMMETPHUH U JKCLIecca.

5. HaiiTu ToOueuHble OLEHKM MapaMeTpoOB HOPMAIBHOTO 3aKOHA PACIpeAeieHUs U IJIOTHOCTh
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 ypoBssix 3Haunmoctu 0,05; 0,01).

7. HaiiTu uHTepBaJIbHbIE OLIEHKHU [1apaMEeTPOB HOPMAaJIbHOT'O 3aKOHA pacHpeesIeHUs, IPUHSB J0-

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

3ananue
Pe3ynbTathl peructpaiuu cpeHei dKCITyaTallMOHHON CKOPOCTH JBHXKEHUSI aBTOOYCOB Ha

MEXTYTOpPOJHBIX MapUIPyTaxX NPEICTABIEHbI B BUJI€ BAPHAILIMOHHOTO 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 3allIUTHII, OTBETHUB Ha BOIIPOCHI IIPCIIOAaBaTECIIA,

- OLCHKa «HC 3a4YTC€HO» BBICTABJISICTCA CTYACHTY, €CJIM OH HEPEryJIAPHO B TCUCHHUC CEMECTpaA IMPCACTAaBIIAI
peumceHuA 3a4a4, BBIIOJIHWI 3a/IaHUA HC IMMOJTHOCTBIO WJIN B006Hle HE NMPECACTaBJIAI pa6OTBI Ha IMPOBCPKY, O0-
ITYCKACT CYICCTBEHHBIC HETOYHOCTH B OTBETAX HA BOIIPOCHI ITPEIIOAaBaTCIIA.
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