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1. Ilesu ocBOeHMSI JUCHUIIHHBI

K ocHOBHBIM 1eJIsIM OCBOCHHUS TUCIUTUINHBI «MaTeMaTHkay ClIeayeT OTHECTH:

- BOCIIUTAHUE Y CTYJICHTOB OOIIel MaTEMaTHIECKON KYIbTYPHI,

- IPUOOPETEHHE CTYACHTAMH ITUPOKOTO KPyra MaTeMaTHYECKUX 3HAHUHN, YMEHUH
Y HaBBIKOB;

- pa3BUTHEC CIOCOOHOCTH CTYACHTOB K WHAYKTUBHOMY H JEAyKTUBHOMY
MBIIIIJICHUIO HAPSAIY C Pa3BUTHEM MaTEMaTUYCCKON HHTYUIINH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKU CAMOCTOSTEILHOIO M3Y4YeHUs y4eOHOMH
¥ HayYHOM JINTEPATYPBI, COASpKAIICH MaTEeMaTHYECKUE CBEACHUS U PE3YJIbTATHI;

- ¢dopmMupoBaHne 'y CTylIeHTa TpeOyemoro Habopa  KOMIICTCHIIUH,
COOTBETCTBYIOIIIMX €r0 HAMNpaBJICHUIO IIOJATOTOBKH W OOECICUYMBAIOIINX €0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPy/a.

K ocHOBHBIM 3agayaM OCBOGHUS IUCIUIUIMHBI — «MaTtemaTuka» ciemyer
OTHECTH:

- OCBOCHHE CTYJEHTAMU OCHOBHBIX MOHSATHHA, METOJOB, (hOPMHUPYIOMNX OOIIYIO
MaTEMaTHYECKYI0  TMOATOTOBKY, HEOOXOAMUMYIO i  YCIICIIHOTO  PEIICHUS
PUKJIATHBIX 337129,

- TMOATOTOBKY CTYJICHTOB K JEATEIHLHOCTH B COOTBETCTBUH C KBAITH(PUKAIIMOHHON
XapaKTECPUCTHKON CIICIMAIMCTAa TI0 HAMPaBICHUIO, B TOM 4HCIIC (HOPMHUPOBAHHE
YMEHUH HCIOJIb30BaTh OCBOCHHBIC MAaTEMaTHYECKHE METOABI B MPodheCCHOHATBHOM
NEATCIIbHOCTH.

2. Mecto nucuuiuiaibl B cTpykrype OOII cnenuaaurera

Hucuuminna «MaTeMatrka» OTHOCUTCS K 0a3oBoi uvactu Osoka bl. Ee uzy-
YeHre 00eCreYynBaeT N3y4eHUE TUCIUILINH:
B 6a3zoe601i wvacmu:
- (pusuka;
- TeOpeTUYEeCcKasi MEXaHUKa;
- CONPOTHUBJICHUE MaTEPHUATIOB,;
- 00111251 PJIEKTPOTEXHUKA U DJICKTPOHHUKA,
- TEpMOJIMHAMUKA U TEIUIoNepeaya;
- TUJIpaBIIMKa U THAPOITHEBMOIIPUBO/I;
- METPOJIOTHS U CTaHAapTU3AIIUS;
- nu(POBBIC TEXHOJOTUHW M MCKYCCTBCHHBIN MHTCIUICKT B Ha3eMHBIX TPaHC-
MOPTHO-TEXHOJIOTUYECKUX KOMILIEKCAX;
- DKOHOMMKA U YIPaBJICHUE TPEATPUITUEM.
3. IlepeyeHb NVIAHUPYEMBIX Pe3YJIbTATOB 00yUeHMsI MO TUCIMILIMHE,
COOTHECEHHbIE € IUIAHMPYEMbIMHM PpPe3yJbTATAMH OCBOEHHSI 00pa3oBaTeIbHOM
NMporpaMmabl

B pe3ynbrare ocBO€HHS TUCUUILIMHBL y 0Oydaromuxcs (popMUPYIOTCS CIeAyOIIHe
KOMIIETEHIIUU U JIOJKHBI OBITh JOCTUTHYTHI CIAEAYIOUINE PE3yJIbTaThl 00YUCHUS KaK

3



sTan GOpMHUPOBAHUSI COOTBETCTBYIOIINX KOMITETECHIIUI:

Kon
KOMIIeTEHIIUH

B pesyJabTaTe ocBoe-
HHS 00pa3oBaTeJIbHOM
NporpaMmsl 00y4aro-
HIUico 10JI7KeH 00J1a-

IlepeyeHb NJIAHMPYEMBIX pe-
3yJIbTATOB
o0y4eHH S MO INCHUIIHHE

AaTh
OIIK-1 NOIIK-1.1 3HATH:
Cnocoben crasuth u | Mcroab3oBaTh METOIBI | e OCHOBHBIC IIOHSTHUS U METObI
pemiarb WH)KEHEPHBIE | MATEMATHYECKOTO  aHa- |  ajareOpshl, MaTEeMaTH4YECKOTO
151 HAy4HO- | IM3a U MOJCIMPOBAHUA | aHanu3a, auddepeHITHaTbHBIX

TEXHUYCCKUE 3aJ1a4u
B cepe cBoel mpo-
dbeccuoHAIbHOM  fiesi-
TEIBHOCTH M HOBBIX
MEKTUCITUTUTHHAPHBIX
HanpaBlieHUH C Wc-
MOJIb30BaHUEM  €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTHYCCKHX M TEX-
HOJIOTHYECKUX MOJIe-
neu

JUISL pelIeHUs] TPUKIIAJI-
HBIX 33/1a4 B mpodeccu-
OHAJILHOU cepe
HNOIIK-1.2

YMeTh HCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX  JIHC-
IUIUIMH B Tipodeccuo-
HaJILHOM JIEATECIbHOCTH,
MPUMEHATh METOJbI Ma-
TEMATHYCCKOr0 aHaIm3a
U MOJEIUPOBAHUS TEO-
PETUYECKHX M IKCIEPH-
MCHTAJIbHBIX  HMCCIIEI0-
BaHUU

YPaBHEHUM, TECOPUU BEPOSTHO-
CTEM U MAaTEMaTUYECKOU CTATH-
CTUKHU

yMeTh:

® ICTIONIb30BaTh  (hyHIAaMEHTAb-
HbIE MaTEeMaTUYeCKHe 3HAHHS
JUISL pelieHus] TPUKIAJIHBIX 3a-
nad B npodeccuoHanbHOR cde-
pe

BJIA/1eTh:

METOTaMH MaTEeMaTH4ECKOTO

aHaM3a W MOJCTUPOBAHMS IS

GbopMyJIMpOBaHUS U  PEIICHUS

CTaHJApTHBIX 3a7a4 mnpodeccuo-

HAJIBHOM JIEATENTLHOCTH C TpHUMe-

HEHUEM HH(POPMAIIMOHHO — KOM-

MYHHUKAIIMOHHBIX TEXHOJIOTHH U C

y4€TOM OCHOBHBIX TPEOOBaHMIA

nH(MOPMAITMOHHON O€30MTaCHOCTH

4. CTpyKTYypa U cofiepKaHue TUCIUIIMHBI

OO6m1ast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIISIET 12 3a4€THBIX €IUHUII, T.€. 432
akaJeMuuyeckux yaca (u3 Hux 216 yacoB — caMOCTOSITeNIbHAsI paboTa CTYAEHTOB).
Paznensl puctumniunel «MaTeMaTtrka» U3ydaroTCs Ha MEePBOM M BTOPOM KYp-

cax.

Ha nepBom kypce Boiaenstorca 9 3auetHbix equuull (324 akageMUYecKUX 4a-
ca), [Py 3TOM B TMIEPBOM CEMECTPE BBIIETSAIOTCS S5 3a4ETHBIX €IMHMUI], BO BTOPOM Ce-
MecTpe — 4 3aueTHble equHuLbl (144 akaJeMHYeCcKUX 4Yaca), U3 HUX Ha ayAUTOPHYIO
paboty 72 akajmeMHUeCKHX yaca W 72 yaca — Ha CaMOCTOSTEIbHYIO paboTy CTy/eH-

TOB.




Ha BTOpOM Kypce B TpeTheM ceMmecTpe BbiAesitoTes 3 3aueTHbie equHuib (108
aKaJeMUYECKHX Yaca), U3 HUX Ha ayJUTOPHYIO paboTy 54 akajmeMuueckux vaca u 54
yaca — Ha CaMOCTOSTENIbHYIO pab0oTy CTYJE€HTOB.

IlepBblii cemecTp: yiekuuu — 3 yaca B Henento (54 yaca), IpakTUYECKUE 3aHs-
TUs — 2 4aca B Hefento (36 yacoB), hopMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTp: ek — 2 yaca B Hezelnto (36 4acoB), MpakTUYECKUE 3aHs-
Tusl — 2 yaca B Hezelto (36 yacoB), popma KOHTPOJIS — IK3aMEH.

Tpernii cemectp: nexuuu — 1 yac B Hepeno (18 yacoB), mpakTuueckue 3aHs-
TUs — 2 yaca B Hezelto (36 yacoB), popmMa KOHTPOJIS - IK3aMEH.

CrtpykTypa U coiepkaHue AUCHUIUIMHBI «MaremaTuka» Mo CpoKam U BHJIaM
pabotel oTpakeHsl B [Ipunoxxenun 1.

Conepxxanue pa3iesioB JUCHUILIHHbBI
IIepBbiii cemecTp
BBenenue
HPGI[MCT, 3aJlauy U COACPKAHUC TUCHUITJINHBI. OcHOBHBIE dTanbI Pa3BUTHA AUCLINU-
mHbL. CTPYKTypa Kypca, €ro MECTO U POJIb B MMOJATOTOBKE CIIEIIUATIMCTA, CBS3b C
APYruMu JUCHUITIJIMHAMMU.

Paszpges 1. DineMeHTHI JIMHEHHON aJreOpbl

Tema 1.1. MaTpuusl 1 onpeaeTuTeIH

[Tonarue marpunsl. Buael Mmatpun. JleiictBus Hag maTpunaMu. Onepannu Haz
MaTpHLlaMHU U UX cBoiicTBa. OIpenenureny, X CBOMCTBA U BbluucieHUs. [loHATHA
MUHOpa U anreOpanyeckoro JomnojHeHus. PasnoxkeHue onpenenuTens Mo 3JIeMeH-
TaM CTPOKH WJIU CTOJIOLA. Beunciaenue onpeaenurenei pa3amuaHoro nopsjaka.

Tema 1.2. O0paTHas MaTpuua.

OOpaTHast MaTpulla U aJTOPUTM €€ BBIUKCICHHs. DJIeMEHTapHbIE MPeoOpas3o-
BaHUA MaTpull. [IpuBeneHre MaTpUIIbl K JUArOHAJIBHOMY WM TPANECLUEBUAHOMY BH-
ny. Matpuanas (opma 3amucy CHUCTEMBI JTUHEHHBIX anreOpandecKux ypaBHEHUH.
Panr marpunpsl.

Tema 1.3. Pemienune cucrem JJUHEHHBIX ajredpanyecKux ypaBHEHUI.

Cucrembl JTUHEHWHBIX aIreOpandyecKuX YpaBHEHUI, OCHOBHBIE MOHSATHUS pelie-
HUS, COBMECTHOCTH U HECOBMECTHOCTH CHCTEMBI. PellleHre cucTeM JIMHEMHBIX ypaB-
HeHnuit MmerogoM Kpamepa, meromom oOpaTHoi Matpulibl, MeTosioM ["aycca. [Iposep-
Ka npaBuwibHOCTH pemieHuil. Teopema Kponekepa — Kanemu. Pemenne npousBosib-
HBIX CUCTEM JIMHEMHBIX ypaBHEHUU MeToaoM ['aycca. Pemenre oqHOPOIHBIX CHCTEM
JIMHEVHBIX YPABHECHUMU.

Pa3znen 2. DiieMeHTbI BEKTOPHOM aJre0pbl

Tema 2.1. J/InHeliHble ONepanuu HA/I BEKTOPAMM, X CBOMCTBA.

JIuneitHple KOMOMHAIIMY BEKTOPOB. JIMHEITHAS 3aBUCUMOCTh U HE3aBUCHUMOCTh
BEKTOPOB. ba3zuc cucrembl BEKTOPOB. PaznoxkeHune BeKkTopa 1o 06asucy.

Tema 2.2. CxamsipHOE, BEKTOPHOE U CMELIAHHOE ITPOU3BEACHUSA BEKTOPOB, UX
CBOKMCTBA. YCIIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
pOB.



Tema 2.3. Jluneiinbie npoctpanctBa. basuc. IIpeoOpa3zoBanue maTpulbl Ju-
HEHWHOro omepaTopa npu nepexojae oT 0asuca Kk 0a3zucy. CoOCTBEHHbIC 3HAUCHUS U
COOCTBEHHbIE BEKTOPBI MATPHULIBI.

Pasznen 3. KoMiiekcHbIE YMCJIA 1 MHOTOYJI€HBI.

IlonsTHE 0 KOMIUICKCHBIX YHCIaX. Anre6pa1/1qe(:1<a;1, TPUTOHOMCTPHUUCCKAA U ITOKa3a-
TCJIbHAas (bopMa KOMIIJICKCHBIX YHUCCII. ApI/I(bMCTI/I‘ICCKI/Ie oricpanrn HaJd KOMIIICKC-
HbIMM 4HncjaaMH. M3BieueHue KOPHA M3 KOMIIJICKCHOI'O 4HCJIA. Paznoxxenue MHOro-
yjeHa Ha MHOKHUTeIM. OCHOBHAs TCOpCMaA aﬂre6pr>1.

Pa3nen 4. KpusBble BTOPOro nmopsiaka.

Onnwurc, mapaboina, runep0oiia, uX CBOWCcTBa M ypaBHeHus. OOmiee ypaBHEHHE KPH-
BOU BTOpOro nopsuaka. IlpuBeneHne ypaBHEHHsI KPUBOW BTOPOTO MOPsIAKA K KAHOHHU-
YECKOMY BUJY.

Omom pazoesn 8bIHOCUMCA HA CAMOCMOAMENbHOE 00YUeHUe.

Pa3gen 5. DieMeHTBI MATEMATHYECKOI0 AaHAJIN3A.

Tema 5.1. YucnoBas mnocnenoBaTenpbHOCTh. lIpenen umcinoBor mocienoBa-
TeIbHOCTH U ero cBoicTBa. Oynkuus. [Ipenen pynkumrn. OCHOBHBIE TEOPEMBI O Ipe-
nenax Qynkuuu. IlepBblil U BTOpOi 3ameuaTenbHble npenensl. CpaBHEHHE OEcKO-
HEYHO MajblX U OECKOHEYHO OOJBIIMX BEIWYMH. DKBHBAJICHTHbIE OECKOHEUHO Ma-
JIbl€ BEJTUYUHBI.

Tema 5.2. HenpeprIBHOCTh (DYHKIIMI B TOYKE U HA MPOMEXKYTKe, TOUKU pas-
peiBa QYHKIIMU, UX KIaccuUKaIysg. ACUMIITOTH rpaduka QyHKINH, UX Ki1accupu-
Kalus, YCJIIOBUS CYLLIECTBOBAHUS, METObI HAXOXKICHUS.

Tema 5.3. [IpousBoanas Gyskiuu. ['eomeTpuyecknii 1 MEXaHUYECKUN CMBICT
npousBoaHou. [IpaBuna nuddepennupoBanust 1 (GopmMyIibl BEIUUCIECHUS TPOU3BOJI-
HeIX. Tabnuila MPOW3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX (QYHKIUW. Brraucienue
NPOU3BOAHBIX (PYHKIIMIA, 32 JaHHBIX PA3TUYHBIM 00Pa30M.

Tema 5.4. {uddepenmman. IIpousBoansie n audpdepeHransl BHICIIUX 0-
psaakoB. [IpubnukeHHbIE BBIYUCICHUS C TTOMOIIBIO T epeHIanos.

Tema 5.5. PackpeiTue HeompeneneHHocTen pa3ianuHoro tuna. [Ipasuiio Jlonu-
tans. @opmyna Teitnopa PasnoxkeHus OCHOBHBIX dJIeMEHTapHBIX (QyHKIUN 10 (op-
myse Maxksopena. [TpubnxkeHHbIe BEIYUCICHUS ¢ TOMOIIBI0 popmydbl Teitnopa.

Tema 5.6. OcHoBHbBIE TeopeMbl AU(HepeHIInaTLHOT0 UcCUUCIeHuss. MOHOTOH-
HOCTh (YHKILHUHU, FIKCTpeMyMbl HeoOxoMMble U JOCTATOYHBIE YCIOBHUS MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpeMmyMa. MccnenoBanue Beinmykinoctu rpaduka gynkiuu. Tou-
k1 nieperu6a rpaduka GyHKIUH.

Tema 5.7. OOmias cxema uccienoBaHus PyHKIIMU U TIOCTPOCHUS ee Tpaduka.
CaoiicTBa (hyHKIIHI, HEMPEPHIBHBIX Ha oTpe3ke. Hanbomnbiiee 1 HauMeHbIee 3Have-
HUsl QYHKIIMHM Ha OTPE3KeE.

Paznen 6. luddepennunanbaoe ucuncjieHne yHKunid HeCKOJIbKUX NMePeMeHHbIX
Tema 6.1. @yHKIMA HECKOJBKHUX MEepeMeHHBIX. [Ipenen u HEmpephIBHOCTD.

OcCHOBHBIE CBOWCTBA HEMPEPHIBHBIX (GyHKIMA. YacTHbie TpousBomHbIe. [lomHBIM
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muddepennnan. [IponsBoausie cnoxHONW GYHKIIUN HECKOIBKUX MEPEeMEHHbIX. HacT-
HbIE TPOU3BOIHBIC U N PepeHITnaIbl BBICIINX MOPSAIKOB.

Tema 6.2. [IpousBoaHas o HanpasneHuro. I'paguent. KacarenbHas K KpUBOM.
KacarenbHast miockoct U HOpMasib K moBepxHocTu. Dopmyina Teinopa. DkcTpe-
MyM (YHKIHMH HECKOJIbKUMX NepeMeHHbIX. HeoOXxoaumble U TOCTATOYHBIE YCIIOBUS
JKCTpEMyMa.

Bropoii cemecTp
Pasnen 7. UaTEerpasbHoOe HCUMCICHHE

Tema 7.1. IlepBooOpasnas. HeonpeneneHHslii UHTETpaji u ero cpoictea. Tao-
JIMIAa UHTETPAJIOB OT OCHOBHBIX dJIEMEHTapHBIX (PyHKIM. MeToa HemocpeCTBEeHHO-
IO UHTETPUPOBAHUSL.

Meton HHTErpUPOBAHHKS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, NTOABEICHUEM I10]T 3HAK
muddepennnana. MeTon HHTETPUPOBAHUS TIO YACTSIM.

NurterpupoBanne panoHAIBHBIX Ipo0ei MHTErPUPOBAHNE HEKOTOPBIX BUIOB Hppa-
ITUOHATBHBIX ¥ TPUTOHOMETPUYECKUX (PYHKITUH.

Tema 7.2. 3amaun, NpUBOASIIME K TMOHSATHUIO ONPEACICHHOrO HHTErpasa.
OnpeneneHHbI UHTETPAN, €r0 CBOMCTBA. YCIOBUS MHTErpupyeMocTtu. MHTerpan ¢
nepeMEeHHBIM IpeaesioM uHTerpupoBanus. @opmyna HetoTona — JleliOnuna. 3amMena
NIEPEMEHHOM B OINPEJIETIEHHOM UHTETpaJe.

[IpunoxeHus: onpeesIeHHOro HHTErpaja B F€OMETPUU U MEXaHUKeE (BbIYHCIIE-
HUE TUIONIa/Iel MIOCKUX GUryp, JJTMHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOGcTBeHHBIE MHTETPAJIBI TIEPBOTO W BTOPOro poja (1o Oecko-
HEYHOMY MPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMHA Ha KOHEYHOM MPOMEXKYTKE),
UX CBOMCTBA.

Tema 7.4. 3aaun, NpUBOAAIINE K HOHATUAM KPATHBIX U KPUBOJUHEHHBIX WH-
Terpayios. JIBOMHOM U TPOMHON MHTErpabl, UX CBOMCTBA. BpunciieHne NBOWHBIX WH-
TErpajoB MOBTOPHBIM MHTETpUpPOBaHUEM. [I[puinoKeHns: KpaTHBIX UHTETPAIOB B T'EO-
MeTpuu U MexaHuke. OrnpeerneHne KpUBOJIMHEUHBIX UHTErPAJIOB IEPBOTO U BTOPO-
ro pojaa, WX CBOWCTBA U BBIYMCIICHUS.

Paszpnesn 8. YnciioBbie M PyHKIMOHAJIBHbIE PSAAbI

Tema 8.1. Yucnoseie psiapl. CxoquMocTh U cymMa psiga. Heobxogumoe ycio-
BHUE cXonuMocTH. JleiicTBus ¢ psiaamu. CBOKCTBA YMCIOBBIX PSAOB. 3HAKOMOJIOXKH-
TenpHbIe psAabl. ['apmonnyeckuil psa. [Ipu3Haku cpaBHEHHUS.

Metoapl UccaeqOBaHUS CXOOUMOCTH TOJOKUTEIBHBIX PSANOB: NpU3HAKu [la-
nambepa, Komm, nuarerpanbubsiii mpu3Hak Koru.

Tema 8.2. 3nakouepenyromuecs psasl. [Ipusznak JleitOuuia. AGcontoTHas U
YCIIOBHASI CXOJUMOCTh 3HAKOTIEPEMEHHBIX psifioB. O600eHHbIe npu3Haku Jlamamoe-
pa u Komm.

Tema 8.3. Crenennnie psiabl U Ux cBoiicTBa. Teopema Abens. MurtepBan u pa-
nuyc cxomumoctu. JluddepeHmpoBanie 1 HHTETPUPOBAHNE CTETICHHBIX PSIOB.

Tema 8.4. Psanpr Teiinopa u Maxkiopena. YcinoBue pazioXUMOCTA (PYHKITUN B
psan Teinopa. Pasnoxenue HekoTtopbix GpyHKIui B psa Teinopa. [Ipumenenue cre-
MIEHHBIX PSIZIOB B IPUOIMIKEHHBIX BBIUUCICHUSIX.



Tperuii cemecTp
Pasnea 9. O0bikHOBeHHbIe TH(epeHIuaIbHbIC YPABHECHUSA

Tema 9.1. [Tuddepenunansupie ypaBHEeHUs: EpBOro nopsijaka. Beenenue. 3a-
nauu, npuBoAdIe K AuddepeHIuanbHbIM YPaBHEHHUSIM MepBOro nopsiaka. OcHOB-
HbIC TMOHSATUS OOBIKHOBEHHBIX AU (depeHlnanbHbIX ypaBHEHUI MEPBOro MOpsJIKa.
ITocranoBka 3anaun Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS.
OOmiee W yacTHOE peIIeHMs, OOIIMK M YaCTHBIM MHTErpajibl. [ eomerpuyeckuit
CMBICJI 0011IeT0 UHTETpaIa.

VYpaBHEHUS C pa3AeAIOLIMMUCS MEPEMEHHBIMU, OJHOPOAHBIE TudepeHIu-
aNbHBIC YPaBHEHUS, YPAaBHEHHSI B TIOJTHBIX JuddepenHnnanax.

JIuHenHble 1.y. EPBOro MOpsaAKa U ypaBHeHUs bepnyiun. Pemenue nuHen-
HBIX YPAaBHEHUH METOJOM BapHalMM ITPOU3BOJIBHON NOCTOSIHHOM, METOJIOM IIPOU3BE-
neHni bepnyim.

Tema 9.2. Jludpdepennmanbapie ypaBHEHHUS BBICIIUX MOPAIKOB. DoOpMBbI 3a-
nucu IudpepeHnalbHOr0 ypaBHeHU n-ro nopsaka. OOiiee U 4acTHOE PEIIeHHUs.
ITocranoBka 3agaun Komm, kpaeBoii 3anaun. MTHTErprpOBaHUE METOIOM IMOHMKEHUS
NOpSIAKA.

Tema 9.3. JIuneitnslie ogHOpoAHbIE AU depeHnaIbHble YpaBHEHUS /1 — IO T10-
psnaka. OOimue CBOWMCTBA PEIICHUN JIMHEWHBIX OJHOPOIHBIX AU(depeHIInaTbHBIX
ypaBHEHHU n — 10 nopska. [lonarue hpyHIaMeHTAIBHOW CUCTEMBI PEIICHUM JTUHEH-
HOT'O OJJHOPOJHOTO AU PepeHInanbHOro ypaBHEHUS 11 — TO NOPSAJIKA, €€ OCTPOCHUE
JUIs YpaBHEHUH C MOCTOSHHBIMU KO3 (duureHTaMu. XapaKTepUCTUYECKOE ypaBHe-
Hue. Buj 4acTHBIX pernieHuil TUHEHHOTO OAHOPOAHOTO Au(depeHITHaATbHOTO ypaB-
HEHUS 1 — IO MOPSAJKa B 3aBUCUMOCTH OT BHJA KOPHEH XapaKTepUCTUYECKOIO ypaB-
HEHUS.

JIuneiinple HEOTHOPOAHBIE AU(depeHIInaIbHble YPAaBHEHUS 7 — IO TOPSIKA C
HNOCTOSTHHBIMU KO3 urrientamMu. Teopema o CTpyKType OOIIEro peleHUs TaKhX
ypaBHeHH. MeTos mo0opa 4acTHOTO pelieHus (MeTo ] HEeompeaesIeHHbIX Kod(du-
LUEHTOB) JIJIsl PA3JIMYHbBIX CIIEIIMAIbHBIX BUJ0B MPABOM YACTH.

Jlunelinpie HeoAHOPOIHBIE U PepeHInabHBIE YPABHEHUS BTOPOTO MOPSIKA.
Meron Bapuany IpOU3BOJIbHBIX OCTOSHHBIX.

Tema 9.4. KpaeBnwie 3a1aun. 3ajiaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 9.5. Cuctembl 0OBIKHOBEHHBIX AU(depeHIInaNbHbIX ypaBHEHUNH. OCHOB-
Hble MOHATH. HopmanbHbIE CHCTEMBI JIMHEHWHBIX OJHOPOAHBIX M HEOJHOPOIHBIX
g epeHnnaIbHbIX ypaBHEeHUH. PenieHne TuHEHHBIX OAHOPOJHBIX M HEOJAHOPO-
HBIX CHCTEM OOBIKHOBEHHBIX AU((EpeHIHNATbHBIX YPaBHEHUN € MOCTOSHHBIMU KO-
addunmeHTamu.

Pa3znes 10. Teopust BeposiTHOCTEH

Tema 10.1. Beenenue. DnemenTsl KomOuHaTOpuKu. [IpaBuna cymMMbl U mpous-
BeJieHUs1 KoMOMHaTopuku. CoeqMHEHUs (pa3MEeIEeHM s, IEPECTAHOBKH, COUETAHMS).

[Ipeamet Teopuu BeposTHOcTeH. Bunabl cinydaiinbix coObiTuil. Kiaccuueckoe,
CTaTUCTUYECKOE Y T€OMETPUUECKOE ONPEIETICHUSI BEPOSITHOCTU MOSBIEHUS COOBITHUS.
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Tema 10.2. Anredpa coObiTuii. Teopembl cloKeHUsT BEPOSTHOCTEHN 1T HECOB-
MECTHBIX U COBMECTHBIX COOBITUM, TEOPEMBI YMHOKEHHUS BEPOSITHOCTEN JIs1 3aBUCH-
MBIX M HE3aBUCHUMBIX cOObITUM. DOpMYIIbI MOTHON BeposTHOCTH, beiieca u bepuy-
mu. JIokanbHas 1 HHTETpaibHas TeopeMsl Jlannaca.

Tema 10.3. Cnyuaiinble BenuuuHbl. [loHsATHE 3aKOHA pacHpeneneHus IHC-
KPETHOM CiyyallHON BEIMYUHBI U CrOCOObI ero omnucaHusi. OCHOBHbIE 3aKOHBI pac-
npeneneHuss AUCKPETHOW CIIy4yalHOM BEJIMYUHBI (THIEPreoMeTpUYecKuii, OMHOMHU-
anbHbIN, pacnpeneneHue [lyaccona).

Tema 10.4. YUucnoBbsle XapaKTEPUCTUKU IJUCKPETHBIX CIyYalHBIX BEIUYMH.
MaremaTnyeckoe 0XKUJaHuEe U JUCIIEPCUs CIy4arlHbIX BEJIMYMH, UX BEPOATHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble Benu4uHbL. WHTerpanbHas (QyHKIUS
pacnpeznenenus. [lnotHocTh BeposTHOCTEH. CBSA3b MEXAY MHTETPAIbHON (yHKITHEH
pacrpeneneHns U INIOTHOCTBIO BEPOSITHOCTEN. MaTeMaTndeckoe OKHIaHWE U JIHC-
MIEPCHS HETIPEPHIBHOM CIIy4alHOW BEJIUYUHBL.

OcCHOBHBIE 3aKOHBI PACIIPEACIICHUS HENPEPBIBHBIX CIyYalHBIX BEIUYUH. PaB-
HOMEPHBIN, IMOKa3aTeIbHbIM 3aKOHBI. HopmanbpHbIN 3aKOH pacupeznencHus. Beposr-
HOCTH IMONAJaHKWsI HOPMAJIBHO PACIpPEACICHHON CIy4alHOW BEIWYMHBI HA IPOU3-
BOJIbHBIM KOHEYHBIM MHTEPBAJI, HA UHTEPBaJl, CAMMETPUYHBI OTHOCUTEIIBHO CpEHE-
ro 3Hadenus. [IpaBuiio Tpex curm.

Tema 10.6. IIpenenbHbie TeopeMbl Teopun BeposiTHOocTel. HepaBenctBo Ye-
osimeBa. Teopema YeObimeBa. Teopema bepuymnu. LlenTpanbHas npeaenbHas TEO-
pema.

Pasznea 11. MareMaTH4ecKas CTATUCTHKA

Tema 11.1. OcHOBHbBIEC 3a7a4M MAaTEMAaTHYECKOW CTATUCTUKU. BBIOOpOUHBIN
Mmeton. ['eHepanibHass COBOKYMHOCTh M BbIOOpKa. Tumbl BeIOOpOK. CTaTHCTHUECKOE
pacnpeneneHue BbIOOpKH. [locTpoeHne sMnupuYeckoil (QyHKUUU pacnpeneieHus
BBIOOPKH, MOJINTOHA ¥ TUCTOTPAMMBI OTHOCHTEIBHBIX YaCTOT.

Tema 11.2. TodeuHble OLEHKH MapaMeTpoOB pachpeneneHus. TpeOdoBaHHsS K
OIICHKAM: HECMEIIEHHOCTh, COCTOSITEILHOCTh, d(PPekTuBHOCTL. BriOOpouHas cpen-
Hss. BeiOOpouHas v ucnpaBieHHasl IUCTIEPCUU. Y IPOUIEHHBIE METO/Ibl pacuera cTa-
TUCTUYECKUX XaPAKTEPUCTUK BHIOOPKHU.

NHrepBanbHble OLEHKHU. J[OBEPUTENBHBIN WHTEPBAI i1 MAaTEMaTUYECKOTO
0’KMJIAHUS MPU U3BECTHOM CPEAHEM KBAJpPAaTUUECKOM OTKIIOHEHHMH. Pacmpenenenue
CrerogenTa. JloBepuTebHBIA UHTEPBAI ISl BLIOOPOYHOM CpeHel MPU HEU3BECTHOM
CpelHeM KBaJpaThuuecKoM OTKIIOHeHUH. City4yait Maiol BIOOPKH.

Tema 11.4. DnemMeHTbl KOPPEISLUUOHHOIO U PETPECCHOHHOrO aHanu3a. Omnpe-
JICJICHUE I1apaMEeTPOB JIMHEWHOM CpPEIHEKBAJIPATUUYECKOW PETPECCUU  METOJIOM
HAaUMEHBIIUX KBaJPaTOB.

5. 06p330BaTe.]'II>HbIe TCXHOJOTHH, IPUMCHACMbBIC IIPU OCBOCHHUHU JUCHHUILJIUHBI
Metoauka npenogaBaHus AUCHUIIIINHBI «Marematuka» u pcaiuzanust KOMIIC-

TCHTHOCTHOT'O IMOAXOAa B HM3JIOKCHHUHN W BOCIPHUATHN MaTCpHaa NpPpEAyCMAaTpUBarOT
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UCTIOJIb30BAaHUE CIEAYIOIINX aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEIEHUS TPYyI-
NOBBIX, MHIUBUAYAJIbHBIX, Ay JUTOPHBIX 3aHITHI B COUETAHUM C BHEAYJAUTOPHOU pa-
00TOH C LEIbI0 POPMUPOBAHUS U PA3BUTHUS MPOPECCUOHAIBHBIX HABBIKOB 00yuaro-
HIMXCA:

- 3alIUTa U UHAUBUAYAJIbHOE OOCYKJEHHUE BBINOJHAEMbIX 3TAlOB PAaCYETHO-
rpaduyeckux padoT;

- INPUBJICYCHUE JIYUIINX CTYJECHTOB K KOHCYJIbTUPOBAHHUIO OTCTAOIIHX.

- OpraHu3alus U MPOBEICHUE TEKYIIEro KOHTPOJIS 3HaHUHN CTYJIEHTOB B (hopme
0JJaHKOBOT'O TECTUPOBAHUS;

— UCMOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKyIIEro KOHTpois B (popMe ayau-
TOPHOI'O U BHEAYAUTOPHOTO UHTEPHET-TECTUPOBAHMUS;

UTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE II0 MaTEMATHKE C YYETOM PE3YJIb-
TaTOB BBINOJHEHUSI CAMOCTOSITENIbHBIX padoT.

VY aenpHBIM BEC 3aHATUN, MPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, ompeaeneH
TJIaBHOHM 1eNbi0 00pa30BaTeNbHOM MpPOrpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00y-
YaloUMXCsl U COJAEPKAHUEM TUCUUIUIMHBI «Bpiciiasg MaTeMaTHKa» W B LEJIOM IO
JUcHUIUInHE cocTaBisieT 50% ayauTOpHBIX 3aHATHUM. 3aHATUS  JIEKLMOHHOTO
tuna coctaBisitoT 50 % oT oObeMa ayJUTOPHBIX 3aHATHUH.

[IpoBenenue 3aHaTuil npegycMarpuBaercs Takxke B online.mospolytech.ru Ha
OCHOBE pa3paboTaHHbIX Kadenpoil «MaremaTtnka» 31€KTPOHHBIX 00pa30BaTENIbHBIX
pecypcoB (OOP) no BceM paszzaenaM nporpaMMsl:

® 110 JIMHEITHOI U BEKTOPHOU anreope;
[0 MaTeMaTUYECKOMY aHaJIU3Yy;
10 (pyHKUHSAM HECKOJIBKUX [IEPEMEHHBIX;
10 UHTETPAIIBHOMY MCYHUCIICHHIO;
1o pszaM;
10 OOBIKHOBEHHBIM U PEepeHIINATbHBIM YPABHEHUSIM;
® [10 TEOPUH BEPOSTHOCTEN M MATEMATHYECKOU CTaTUCTHUKE.
Pa3paborannbsie DOP BKIHOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

6. OnleHOYHbIE CpeCTBA IS TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH, MPOMEKYTOY-
HOW aTTeCcTAUMU MO MTOraM OCBOEHUS] JAUCHUILIMHBI M Y4yeOHO-MeTOIMYecKoe
o0ecreyeHne CaMOCTOATEILHOM PadOThI CTYAEHTOB

B npornecce o0yueHuss Ha MepBOM M BTOPOM KypCax HCIOJIb3YIOTCS CIIEAYIO-
1€ OIICHOYHBIE ()OPMBI CAMOCTOSITEIFHOM PaOOTHI CTYIEHTOB, OLIEHOYHBIE CPEICTBA
TEKYILETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHBIX aTTECTALIMM:

B IIEPBOM ceMecTpe
- yeThbIpe pacyeTHO-rpaduyeckre padoThl.

PacyerHo-rpaduyeckasi pabora Nel o JiMHeilHOW M BEeKTOPHOM ajredpe U aHa-
JUTHYECKOil reomeTpun. KpaTkoe cosep:kaHue v 3Tarbl pacyeTHO-rpaduyecKoi
paboOThI:

Ilepsviu sman.
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Pewenue cucreM NMHENHBIX anredpanyeckux ypaBHeHui metonamu ["aycca, Kpame-
pa ¥ 0OpaTHOK MaTPULBL.

Bmopoii oman.

Bexkropsl, nerictBus HaJx BekTopamu. CKaasipHOE, BEKTOPHOE, CMEILIAHHOE MPOU3BE-
JEHUS BEKTOPOB.

PacuerHo-rpaguueckas padora Ne2 mo npeaejiaMm 4YucCJI0OBBIX MOCTEA0BATEIbHO-
creil M PyHKIUM.

KpaTkoe coaepxaHue 1 Tambl pacdeTHO-TpaduIecKoil paboThI:
[Ipenen ynucIOBOI MOCIEIOBATEILHOCTH.
[Ipenen dyukmm.

PacueTrHo-rpadpuyeckasi padbora Ne3 nmo npou3BoOgHbBIM.
Kpatkoe copeprxanue u 3Tanbl pacueTHO-TpaduuecKkoi padboThI:
UccnenoBanue GyHKITMN HA HEMPEPHIBHOCTD.

Brraucnenne nmpon3BoHBIX (QYHKITHH.

UccnenoBanne GpyHKITNN, TOCTPOCHUE TPA(UKOB.

PacuerHo-rpaguueckas padora Ne 4 no pyHKUMAM HECKOJBKHX NepPeMEHHBbIX.
Kpatkoe coaepxanue pacueTHo-rpaduueckoi paboThI:

@OYHKIMU HECKOJIBKUX NEepeMeHHBIX. YacTHbIe mpou3BoHbIe. [I[pon3BoaHbIE OT
CJI0KHBIX (pyHKIMH. [Ipon3BoaHAs 110 HANPABIEHUIO U IPATUEHT. DKCTPEMYM (PYHK-
LMY ABYX IIEPEMEHHBIX.

Bo BTOpOM cemecTpe

- IBe pacyeTHO-rpaduyeckue padoThl.

PacueTHo-rpaduueckasi padbora Ne S mo MHTErpajJbHOMY MCHUCIEHHIO.

Kpatkoe copeprxanue u 3Tamnbl pacueTHO-TpaduuecKkoi padboThI:

Ilepsoii sman:

Mertoabl uHTErpUpOBaHUs. BoruuciaeHrue HeonpeaeIeHHbIX HHTErPaJIoB.

Bmopoii oman:

[IpunoxxeHust onpeaeeHHbIX UHTETpaIoB. McciaeqoBanrue cXxoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacyeTHo-rpaduyeckasi pabora Ne 6 no psigam.

Kpatkoe copeprxanue u 3Tanbl pacueTHO-TpaduuecKkoi padoThI:

Ilepsviu sman:

HccnenoBanue cX0AUMOCTH YHACIOBBIX PSJIOB.

Bmopoii oman:

HccnenoBanme cXxoAMMOCTH CTETIEHHBIX PsAOB. Paznoxkenne QyHKIUI B CTENIEHHBIE
PAIBL.

Paznoxenue B psig Oypbe NepuogNIECKUX U HETIEPUOANIECKUX (DYHKITHIA.

B Tperbem cemectpe

- IB€ pacyeTHO-rpadpuyeckue padoThl.

PacuetHo-rpaguueckasi padora Ne 7 no qudppepeHunaTbHBIM YPABHECHUSIM.
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Kpatkoe conepxanue pacdeTHO-TpaduuecKkoil paboThI:
Metonasl pemienuit nudPepeHnuanbHbIX YpaBHEHUN Pa3IMYHOTO TUTIA.

PacuerHo-rpajguuyeckas padora Ne 8 mo reopun BeposiTHOCTEl U MaTeMaTH4ye-
CKOM CTATHCTHKE.

Kpatkoe conepxanue pacueTHo-rpaduyeckoit paboThI:

OmnpeneneHrne BEPOSTHOCTEH CIyYalHBIX COOBITHH, 3aKOHOB PACIpPEICICHHUS JIHC-
KPETHBIX U HEMPEPBIBHBIX CIyYaWHBIX BEJIMUYMH U UX YUCIOBBIX XapaKTCPUCTHUK.
[TocTpoeHre SMIUPUIECKON PYHKIIUU pacTpe/IeIICHUS BEIOOPKHU, ITOJIUTOHA U THUCTO-
IpaMMbl OTHOCHUTEIBHBIX YacTOT.

Pacuer cTaTucTH4ecKkux XapakTepUCTUK BHIOOPKH.

[TocTpoeHue TMHUN PErPECCUU U OTIPeIe]ICHHEe BEIOOPOYHOT0 KOd(PHUIlmeHTa Koppe-
JSIUN.

OLeHoYHbIE CpPENCTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJBHBIC BOMPOCHI U 3a7aHusi B GopMe OJAHKOBOTO TECTHPOBAHUS TSI KOHTPOJIS
OCBOEHHS 00yJarOUIMMHUCS Pa3eiaoB AUCIUILINHEI, Tpuem PI'P.

OO6pa3ipl TeCTOBBIX 3aaHuid, 3ananuii PI'P, KoHTpoJIbHBIX BOMPOCOB U 3aja-
HUU JIJIs1 IPOBEJICHUS TEKYILET0 KOHTPOJISI, DK3aMEHAIIMOHHBIX OUJIETOB MIPUBE/ICHBI B
[Tpunoxxenun 2.

6.1. ®oHa OLIEHOYHBIX CPEJACTB /1JIsl IPOBeIeHUsI MPOMEKYTOYHO M
aTTecTAlMU 00YyUYaIIHUXCS MO AUCHUINIUHEe «MaTeMaTHKAa»

6.1.1. IlepeueHb KOMIIETEHIIMI C YKa3aHUEM ATANoB X (HOPMUPOBAHHUS B TIpOIIECCe
OCBOCHHSI 00pa30BaTEIHLHON MPOTPAMMBI.
B pesynbTaTe 0cBOCHUS MTUCIUTTUHBI POPMUPYIOTCS CICAYIONINE KOMITCTCHITHH

Kon B pe3yJabTaTe ocBoeHHMs 00pa30BaTe/IbHON NPOrpaMMsbl 00y-
Komnerenuuun YAKUIMICH J0JKeH 00J1a1aTh
OIIK-1 Crnioco0eH CTaBUTh U pPellaTh HHKEHEPHbIE U HAYYHO-TEXHUUECKHE

3as1auu B cepe cBoel npodeccuoHaIbHOM 1eITeTbHOCTH U HOBBIX
MEXIUCIUIUIMHAPHBIX HAMIPaBJICHUHN C UCIIOJIb30BAHUEM €CTE-
CTBEHHOHAYYHbIX, MATEMAaTHUYECKUX U TEXHOJOTMYECKUX MOJENEH

B npouecce ocBoeHust 00pa3zoBaTesbHOM MPOrpaMMBbl IaHHbIE KOMIIETEHLINH, B
TOM YHUCJI€ UX OTJEIbHBIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO B XO/I€ OCBOCHHUS
00y4aromUMHUCs TUCIHUIUINH (MOJyJel), TPAKTHK B COOTBETCTBHH C YUEOHBIM ILjIa-
HOM U KaJIeHIapHBIM TpauKoM yueOHOro mporecca.

6.1.2. Onucanue nmoka3areJieil 1 KpUTEpPHEB OLICHUBAHNS KOMIIETEHIIHI,
(opMupyeMBbIX 10 HTOraM OCBOEHHUS TUCIHUIINHBI, ONMUCAHUE HIKAJ Ol[eHUBA-
HUA
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[Tokxazarenem OIeHMBAHMS KOMIIETEHIIMI Ha PAa3NIMYHBIX 3Tanax ux Gopmupo-
BaHUS ABIIAETCS JOCTIKEHUE 00YYAIOIMUMUCS TIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs
10 TUCIUIIIMHE.

OIIK-1 CnocobeH cTaBUTh U peliaTh HHXEHEPHbIE U HAYYHO-TEXHUYECKHE 3a/1a4u B cepe CBO-
eil mpodeccuoHaTbHOM IEATETFHOCTH M HOBBIX MEXKIUCIUILTMHAPHBIX HAIIPABICHUH C UCTIONb-

30BaHHUCM CCTCCTBCHHOHAYYHBIX, MATCMATHUYCCKHUX U TCXHOJIOIT'MYCCKHUX MO)_IGJ'IGI;'I

Kpurepuu oueHuBanust

IToka3zarean
2 3 4 5
3HATH: OOyuarommiics  nemoH- | O0yuaromuiics ne- OObyuaronmiics Ob6yuaromuiics
OCHOBHBIE TIO- | CTPHUPYET IOJIHOE OTCYT- | MOHCTPUPYET HENOJI- | IEMOHCTPUPYET JIEMOHCTPUPYET
HATUA 1 MCTOAbI | CTBUC HWJIM HCAOCTATOY- | HOC COOTBCTCTBUC JOCTAaTOYHO IIOJIHOEC COOT-
anreOpsl, Mare- | HO€ COOTBETCTBHE 3HA- | 3HAHWHU mporpaMme: | riryOokue 3HaHMS | BETCTBHE 3Ha-
MaTU4ECKOIO HUI ~ KOHTPOJIUPYEMBIX | IOMYCKAIOTCS OMNO- | KOHTPOJIUPYEMBIX HUU IIporpamme
aHanusa, Jud- | pa3genoB MaTeMaTHKU: KU, IPOSIBIIICTCS HE- | PA3[eNIOB JUCHUIUIN- | AUCIUIUIMHBI,
bepeHnuatb- HEe crmoco0eH apryMeHTH- | JOCTaTOYHOE, 0- HbI, OTBEYAET Ha BCE | JIOTUYHO U ap-
HBIX ~ ypaBHE- | POBAaHHO U IIOCJEOBAa- | BEPXHOCTHOE 3HAHUE | BONPOCHI, B TOM YHC- | TYMEHTHPOBAaH-
HHﬁ, TCOpHUHU | TCIIbHO HU3JIaraTb MaTCpU- | TCOPUU, CYTH MCTO- J€ AOIIOJIHHUTCIBHBIC. | HO OTBCYACT Ha
BEPOSITHOCTEW M | aJl, HEMPAaBWIBHO OTBeda- | A0B. [lns momyyennss | B To ke Bpems mpu | Bce BOIPOCHI, B
MaremMarTuydce- €T Ha JOOMNOJHUTCIBHBIC | IPABUJIIBHOT'O OTBCTA OTBCTC A0IMYCKAacT | TOM YUCIIC 10~
CKOW CTAaTHUCTHU- | BOIPOCHl WM 3aTpyAHS- | TpeOYIOTCS yTOUHS- HECYIIECTBEHHBIC HOJTHUTEJBHBIE,
KH €TCsA C OTBECTOM FOIKUC BOIPOCHI. NOrpCurHOCTU U1K | IIOKA3bIBACT BhI-

IaeT HEIOCTATOYHO

COKHI YpOBEHb

IIOJIHBIC OTBETHI TCOpGTH‘-IGCKOfI

MIOJITOTOBKH
yMeTh: OO6yuatomuiics nmokassl- | OOyyaromuiics ae- OO0yuaromwmiics je- OO0yuarommiics
HCII0JIB30BAaTh BaeT HEAOCTATOYHOE MOHCTPHUPYET HEIOI- | MOHCTPUPYET Ya- JEMOHCTPUPYET
dyHIaMeHTallb- | YMEHHE IPUMEHSTh T€O- | HOE COOTBETCTBHE CTHYHOE COOTBET- yYMEHHUE TIpuMe-

HBIC MaTEMaTu-
YECCKHUE 3HaHUA

PHIO K PEIICHUIO Tpe/iyia-
raeMbIX 3aJ/1a4, J0IyCKaeT

CIEAYIOIIHUX YMEHUN:
pellIeHne 3a1a4, yMe-

CTBHUE CIEAYIOIINUX
YMEHHI: TPUMEHSTh

HSTb TEOPHIO K
pEeLIeHuIO Mpea-

JUIs  pelIeHus | TpyOble OMIMOKY TPy pe- | HUE MOJIb30BAThCA TEOpPETUYECKHE Me- | JIaraeMbIX 3a/1a4,
MIPUKIIATHBIX LICHUH 3a/1a4 WK BOOO- | BEPOATHOCTHO- TOJIbI K PELICHUIO 3a- | TPAaBUIIBHO U
3ajJjad B IPO- | L€ pEeIIeHUs 3a/1a4 OT- CTaTUCTHYECKUMHU nad. YMEHHs OCBOe- | TIOJHO CTPOUTH
(deccuoHanbHON | CYTCTBYIOT, HETPAaBUIBHO | MeToAamHu. B pere- HBI, HO JIOMYCKAIOTCS | pELICHUs MaTe-
chepe OTBEYAET Ha JIOMOJTHH- HUH 33]1a4 MOTYT CO- | HE3HAUUTEIIbHBIC MaTUYECKHX 3a-
TEJIbHBIC BOTPOCHI, CBSI- Jep>KaThCs TpyObIe OIMOKH, HETOYHO- nad. CBoOOIHO
3aHHBIC C U3NyYaBIIUMHU- | OIIMOKH, IPOSBISIET- | CTH, 3aTPYJHECHUS OTepUpyeT MpH-
csl B Kypce MaTemMaThye- | ¢ HeJJOCTaTOYHOE MIpH pEeIICHUH 3a]a4, | OOPETEeHHBIMU
CKMMH METOJIaMH U MO- yYMEHHE PUMEHSTh HE BJIHSIOIINE HA YMEHUSIMH,
NEeNISAMU WM 3aTPYAHSET- | TEOPHIO K PELICHUIO | OOIIMIA X0 pelIeHus] | MPUMEHSET UX B
Csl C OTBETOM npe/JiaraéMbIX 3a/1a4. CUTYalUsX T0-
BBIIIIECHHOU
CJIO’KHOCTH.
BJIA/IETh: OOyuarommiics He Bnajae- | OOywaromuiics Bna- | OOywaromuiics ya- Obyuaromuiics

METOIaMH Ma-

€T UJIM B COBCPIICHHO

JC€CT MaTEMaTH4YC-

CTUYHO BJIAJACECT Ma-

B IIOJIHOM 00Be-
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TEMaTHUIECKOTO
aHaJln3a u Mo-
JIEITUPOBAHHUS
115t hOpMy -
pPOBaHMUS U pe-
IIEHUSI CTaH-
JMApTHBIX 33729
npodeccuo-
HaJILHOU Jies-
TEIBHOCTH C
MIPUMEHEHUEM
nH(popMaIoH-
HO — KOMMYHHU-
KallMOHHBIX
TEXHOJIOTHM U C
Y4€TOM OCHOB-
HBIX TpeOoBa-
Hul nHpopma-
[IUOHHOI 0€3-
OTACHOCTH

HEJIOCTAaTOUYHOM CTEIICHHU
BJaJieeT

HaBbIKAMHU IPUMEHEHUS
TEOPETUYECKOTO
armapara v pa3jauyHbIX
MaTeMaTHIEeCKHX
METOJIOB K PEIICHUIO
3amaq

CKHMH METOJIaMH B
HEIIOJIHOM 00BeEME,
JIOTTY CKaIOTCsl 3HAYU-
TeJNbHBIEC OLIHOKH,
MIPOSIBISIETCS. HEJO0-
CTaTOYHOCTH BIIaJic-
HHUS MaTeMaTHYSCKOMN
TEXHHUKOM, UCIIBITHI-
BacT 3HAUHUTEIIbHBIC
3aTpyAHEHUS TIPH
MPUMEHEHUU HaBBI-
KOB B HOBBIX CUTYa-
LHSX.

TEMaTHYECKUMH Me-
TOJaMH, HABBIKU
OCBOEHBI, HO JIOITyC-
KaloTCs He3HAYH-
TeJIbHBIC OLINOKH,
HETOYHOCTH, 3aTPY/I-
HEHUS TIPU aHAIUTH-
YECKUX ONepaIusx,
IIEpEHOCE YMEHUI Ha
HOBBIC, HECTAHIAPT-
HBIC CUTYAIIHH.

Me BIIAJICET pa3-
JIMIHBIMU MaTe-
MaTHYCCKHUMU
METOJIaMH, CBO-
00/THO TIprMe-
HAET MOJIy4YEeH-
HbIE HaBBIKH B
CUTYyalMsIX MO-
BBIIIICHHOM
CIIOJKHOCTH.

[IIxana oueHMBaHus pe3yabTaTOB IPOMEKYTOUYHOM aTTECTALMU U €€ ONKMCAHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH

[IpomexyTouHas aTTectanus OOydaromuxcs B (opMe 3K3aMeHa IMPOBOAUTCS
1O pe3yJbTaTaM BBINIOJHEHHUS BCEX BHUAOB Y4eOHOW paboOThl, MPETyCMOTPEHHBIX
y4€OHBIM IUIAHOM 10 JAHHOW JAMCLMIUIMHE, IPH 3TOM YUYHUTBIBAKOTCS PE3yJIbTaThl Te-
KYLIEro KOHTPOJISl yCIEBAEMOCTH B TeUeHUE cemecTpa. OLiEHKa CTENEHU JOCTHKEHHUS
00y4aroIIMMUCs TUIAHUPYEMBIX PE3YJIbTATOB O0YYEHUS MO AUCLUIUIMHE POBOJIUTCS
IIPENOAABATENEM, BEAYLIUM 3aHATUA 110 AUCUUILIMHE METOJOM JKCIIEPTHOU OLEHKHU.
ITo uroram npoMeKyTOUHOM aTTECTALNUU MO AUCUUIIIMHE BBICTABISAETCS OLIEHKA «OT-

JIUYHO», «XO0pOoHI0», «yAOBJICTBOPUTCIBHO» HUIIN «HCYAOBJICTBOPUTCIBHOY.

Mlxana oueHUBaHUA

Onucanune

OTJIUYHO

BrinonHeHsl Bce 00s13aTe/ibHbIE YCJIOBUS MOATOTOB-
KH CTyJAeHTa K MPOMEXYTOYHON aTTeCTALUMH,
NpEeAyCMOTPEHHbIE TPOrpaMMoON JUCHUIUIMHBL CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUI,
HABBIKOB TIOKAa3aTessiM, MPUBEICHHBIM B TabJuWIAX,
onepupyeT NpUOOPETCHHBIMU 3HAHUSAMH, YMEHUSIMHU,
HaBBbIKAMU, MPUMEHSIET UX B CUTyalMSIX MOBBILICHHON
cioxuocTH. [Ipu 3TOM MOTyT OBITH 1ONYIIEHBI HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyJHEHUS IPHU
NIEPEHOCE 3HAHWM W YMEHHMI Ha HOBBIE, HECTAHAAPT-
HBIC 3aJ]a4U.
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BrinonHeHsl Bce 00s13aTe/ibHbIE YCJIOBUS MOATOTOB-
KH CTyJAeHTa K MPOMEXYTOYHON aTTeCTALUMH,
NpPEeAyCMOTPEHHbIE TPOrpaMMor JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHU,
Xopouio HABBIKOB TIOKa3aTessiM, MPUBEICHHBIM B TabJWIAX,
onepupyeT NpUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMHU,
HaBbIKaMU. B TO e Bpems Mpu OTBETE JOMYCKAET He-
CYIIECTBEHHBIE MTOTPEIIHOCTH, 3a/1a4l PEUIAET C HE0-
YeTaMH, HE BIUAIONIMMH Ha OOIINI X0/ perieHusl.

BrimonaeHs! Bce 006si3aTe/ibHbIE YCI0BUSI MOATOTOB-
KH CTyJdeHTa K TIPOMEKXYTOUYHOI AaTTeCcTaluH,
PEeIyCMOTPEHHBIE TporpaMmMon auciuruiHbl. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHMUM,
HABBIKOB TIOKAa3aTelisiM, NpPHUBEACHHBIM B TaOJIHMIIAX,
omnepupyer NpUOOPETECHHBIMU 3HAHUAMH, YMECHUSIMH,
VY nosnerBoputenbHo | HaBbikamMu. Ho mokasbiBaeT HeriyOOKWEe 3HAHMS, MPHU
OTBETE HE JIOMYCKAaeT IrpyOBbIX OMMOOK WIJIM MPOTHUBO-
peunii, olHaKo B (POPMYJIUPOBAHUU OTBETA OTCYTCTBY-
€T JIOJDKHASI CBSI3b MEXK]y aHAJIM30M, apTyMEHTAINeH U’
BBIBOJIAMH, B PEHICHUH 3a7ad MOTYT COJEPKaThCs
rpyObIe omuoOKu. [ momydeHus npaBUIILHOTO OTBETA
TPeOYIOTCSI YTOUHSIOIINE BOTPOCHI.

He BbInonHEHB! 00s13aTe/IbHBIEC YCJIOBHS IMOATOTOB-
KM CTYAeHTa K IHPOMEKYTOYHON aTTecTaluM,
MPEeIYCMOTPEHHBIE IMporpamMon aucumiuinasl, WMIIN
CTYJEHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HA-
HeynoBineTBOpUTENBHO | HUW, YMEHHI, HAaBBIKOB IPUBEACHHBIM B TaOnuIax,
JIOMYCKAIOTCA 3HAYUTENbHBIC OIIMOKH, MPOSBIIACTCS
OTCYTCTBUE 3HAHWM, YMEHUH, HABBIKOB 110 PsAy IOKa-
3aTeliei, CTYJIEHT UCHBITHIBAET 3HAYNUTEIbHBIC 3aTPY/I-
HEHHUsI IPYU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU.

@oH/IbI OLIECHOYHBIX CPEACTB MpeACTaBJIeHbl B NPHJIOKeHHU 2 K padouei
nporpamMmme

7. YueOHO-MeTOANYeCKOe U HHPOPMAITHOHHOE o0ecniedyeHne JUCHUIINHbI

a) OCHOBHAas JMTeparTypa:

1. ®uxtenronsi, I'. M. Kypc muddepeHnnanbHOro 1 HHTErpaaIbHOTO UCUNCICHUS
: yueOnuk : B 3 Tomax / I'. M. ®uxrtenronbi. — 14-e usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2020 — Tom 1 — 2020. — 608 c. — ISBN 978-5-8114-
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5841-7. — TexcT : aneKkTpoHHbIH // JIaHb : 3NeKTPOHHO-OMOINOTEYHASI CUCTEMA.
— URL: https://e.lanbook.com/book/147144.

2. Kyapssues JI.JI. Kpatkuii kypc Mmarematudeckoro ananuza. T.1. Juddepenuu-
QIbHOE W MHTErpajbHOE HMCYUCICHHUS (PYHKIUN OJHOW mnepeMeHHOH. Psabl:
YueOHuk [DaeKTpoHHBIN pecypc]: yuel. - DnekTpoH. AaH. - MockBa: dusmar-
auT, 2015. - 444 c. [Pexxum nocryna: URL: https://e.lanbook.com/book/71994 -
3ar. ¢ 9KpaHa. |

AOMOJHHUTEIbHAS JJUTepaTypa:

1. IMuckynoB H. C. duddepenunansuoe u UHTETpAIbHOE UCUUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: Unrerpan - [Ipecc, 2009. 180 »k3.

2. 3y6koB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [lymkaps
E.A. Kypc MareMaTtuku Juisi TEXHHYECKUX BBICIIUX Y4EOHBIX 3aBeeHH. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/

3. MunocueB B.b., Mapteinenko A.U., Jlaxosckuii B.A., 3yokoB B.I'. Kypc
BBICIIIEH MaTteMaTtukH: YdueOHoe mocoome. Yacte 1.M.: MI'1Y, 2007; Yacts
2M.. MI'MY, 2007. Yacrs 3. M.. MINWY, 2011. 400 »oks3.
https://e.lanbook.com/

4. Kypc nekinuil mo JUHEHHON airedpe M aHAIMTUYECKOH T'€OMETpHUH: yueOHOe
noco6ue. // Kynpssues b.1O., Marsm B.U., IlokazeeB B.B., Uepkecosa I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHBIN pecypc.

5. MaremaTtudecknii ananus. Teopus npenenoB u auddepeHImaaIbHOe HCUNCTIe-
HUE: OCHOBHBIE IOJIOKEHUSI TEOPHH, METOAMYECKHE YKa3aHUs W BapUAHTbI
pacuetHo-Tpaduueckux padot / boxynor M.A., boponnna C.U., KopoTkoBa
H.H., TxkaueHko O.1. M.: MITY «MAMMN», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nekTpoHHbIi pecypc.

6. Koran E.A. OGrikHOBEeHHBIE MU PepeHInanbHbIe ypaBHEHUS U OTIEPAIIIOHHOE
ucuucieHue. YdeOHoe mocodue no aucuuiuinie «MartemaTukay JUisl CTYJIeH-
TOB Bcex crienuaiabHocTer. M. 2006. 693 5k3.

7. Koran E.A. DiieMeHTBI TEOpUU BEPOSITHOCTEN U MATEMAaTUYECKOW CTATUCTUKHU.
YuebHoe nocobue mo aucruruimHe «MaTtematuka» ajis CTyJEHTOB, 00yuaro-
IIUXCS 10 CHEIUATIbHOCTU «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
9K3.

B) IPOrpaMMHOe o0ecrneYeHne 1 MHTePHeT-Pecypcehl:

[IporpamMmmHOe oOecrieueHre He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4YeOHO-METOJIUYECKHE MaTepHalibl B DJIEK-
TPOHHOM BHJIe, TPEACTaBICHHBIE Ha caiite mospolytech.ru B pasmene: «LlenTp ma-
TEMaTU4YeCcKoro oopazoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUM MO JUCLUIUIMHE MPEACTABICHBI HA CAaUTax:
http.//i-exam.ru, http.// fepo.ru.
[Tone3nsie yueOHO-MeTOMMYECKHE W MH(POPMAIMOHHBIE MaTepUabl MPEACTaB-
JICHbl Ha cauTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs. htm.
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[Tepeuennr pecypcoB WH(POpPMAITMOHHO-TEIEKOMMYHUKAMOHHON cetn «UH-
TEPHET» JUIsl OCBOCHUS TUCITATIITUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOUYECKIE MaTepUaIIbl, MPEACTaB-
J€HHbIE Ha cailTe 53JIeKTPOHHO-OMONIMoTeyHo cuctembl HM3gatenbcrBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher_math.html TecTsI o BeICIIECH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Bungeoxkypc u TecThl 1o

TEOPUU BEPOSTHOCTEH M MATEMaTUICCKOM CTATUCTHKE.

8. MarepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIHHbI

MatepuanbHO — TeXHMYECKas 0a3a YHHBEpPCHUTETa 00ECIEYMBAECT MPOBEICHUE BCEX
BUJIOB 3aHATUH, MPEAYCMOTPEHHBIX y4€OHBIM IJIAHOM U COOTBETCTBYET JCHCTBYIO-
MM CAaHUTAPHBIM U MIPOTUBOMOKAPHBIM MPAaBUIAM H HOPMaM.

Jlist mpoBeieHUs1 y4eOHBIX 3aHATHI UCTIOJIb3YIOTCS:

- JICKIIMOHHBIE ayAUTOPHH U ayJUTOPUU JJIS TMPOBEACHUS MPAKTUUECCKUX 3aHATUHN, B
TOM YHCJI€, OCHAIICHHbIE MYJIbTUMEANIHBIM 000pY0BaHUEM IS TIPOBEACHUS ayIH-
TOPHBIX 3aHATUN (ITPOEKTOP, HOYTOYK, MUKPO(OH H T.1.);

- 7151 paboThI CO CIIEHUATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CTIeUeHUEeM BO BpEMs HH-
TEPAKTUBHBIX MPAKTUUYECKUX 3aHATUNA MMEIOTCS KOMIBIOTEPHBIE KJIacChl YHUBEPCH-
TeTa.

9. MeToanuyecKkue peKOMEHAAIMHU AJI CAMOCTOATEIbHOM pa0doThl CTYACHTOB

Pa3nes: 3jieMeHTHI JTMHEITHOM aaredpbl

Marpuusl u onpenenurenu. [Ipexae Bcero, CTyAEHT NOKEH MOHATD, YTO
MaTpHIla — 3TO TabJuIla Ynuces (MpUYeM 3Ta TabIUIa MOKET UMETh OJIMHAKOBOE YHC-
JIO CTPOK U CTOJOIIOB, @ MOXKET OBbITh U MPSAMOYTOIBHOM), @ ONPEJEIUTENb- 3TO YUC-
710, 3aIIUChIBAEMOE B BUJE KBAJAPAaTHOM TAaOJIUIIbI, TO €CTh ONPEAEIUTENN CYLECTBY-
10T TOJIBKO Y KBAaIpaTHBIX MaTpPHII.

Crnenyet oOpaTuTh 0c000€ BHUMAHHME Ha ONEPALMI0 YMHOXKEHUS IPSIMOYTOJIb-
HBIX MaTpULl U MOHATh, KAKUM I10JIY4YaeTCs MOPSIIOK MaTpULbl — pousBeaeHus. Oco-
OCHHOCTbh MaTpHI] TAKXXE COCTOUT B TOM, UYTO NMPOU3BEICHUE MATPHI] HE NEPECTAHO-
BOYHO, TO €CTh AB# BA. CienyeT 00s13aTeIbHO YOSAUTHCA B 3TOM, PELIMB COOTBET-
CTBYIOIIIME 3a/1a4U.

BaxxupiM siBrisieTcs moHsTHE 00paTHON MaTpuibl. Hano 3HaTh ycnoBue cyiie-
CTBOBaHHUs OOpAaTHOW MATpPULbI U aIrOpUTM €€ noctpoeHus. Ilocie ee BbIYMCIICHUS
LeJ1ecOo00pa3Ho JienaTh NPOBEPKY MPABUIBHOCTH PELIEHUs, BBIIOJHUB OIEPALUIO
YMHOXEHUSI A~'A=E (IOJDKHA IOJTYYUThCS €AMHUYHAS MATPHIIA).

[Ipu u3ydyeHun onpenenuTeneil HaJlo YeTKO YCBOUTh MOHATHS MUHOpPA, anreo-
panyecKoro JOIOJHEHUS, 3HATh MHOTOYMCIIEHHBIE CBOMCTBAa omnpenenurens. [ns
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OCBOCHHUS TEXHUKH BBIYUCIICHUS OINpeJeauTeNel 1esiecoo0pa3Ho, BbIOpaB Mpous-
BOJIbHBIN ONpPEACIIUTENb BIIIE TPETHETO MOPSIAKA, PACKPBITh €r0 Pa3IMYHBIMU CIIO-
co0aMHu, MPUMEHSIS Pa3IoKEHUE U MO CTPOKaM U 1o cronduam. OOpaTuTe BHUMaHUE,
KaKue CTPOKH (CTOJIOIBI) MPEANOUYTUTEIbHEE BHIOUPATD JI PACKPBITHUS OMpeeInTe-
751, 9TOOBI YIPOCTUTH €ro BeruucieHue. Oco0eHHO 3(DPEKTUBHO BBIYUCIECHUE OIpe-
JENUTENIed C TOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUl, MPUBOASIIUX €ro K Tpe-
YTOJIbHOMY BUJY.

[Ipy wm3yueHunm pemieHUd CHUCTEM JIMHEWHBIX anreOpanyecKux ypaBHEHHI
(CJIAY) oOpartute BHHMaHME, MPEXKAEC BCEro, HAa MOHATHE PEUICHUS CHUCTEMbl U
YCJIOBUS CYIIECTBOBAHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXKIY PaHTOM
MaTpHUlbl, PAaHIOM PAaCHIMPEHHON MaTPHUIbl CHUCTEMBI M YHUCIOM HEWU3BECTHBIX M
ypaBHeHui. OOpaTuTe BHUMaHHE HA yCIOBHS puMmeHeHus ¢popmyn Kpamepa u me-
TO/Ma 00paTHOW MaTpuIlel. BHUMaTenpbHO pazOepuTe MpUMEPHI PEIICHUS MPONU3BOIIb-
HBIX CHUCTEM JIMHEWHBIX anreOpanueckux ypaBHeHUN metonom ["aycca (BBenenue Oa-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3nen: DiieMeHTHI BEKTOPHOM aJiredpsbl

[Ipu n3yueHun qaHHOM TEMbI OOpaTUTE BHUMAHHUE HA JTUHEWHbIC ONepalluy HaJ BEK-
TOpaMu, Ha MOHATUSA JIMHEWHON HE3aBUCUMOCTH Y JIMHEWHOM 3aBUCUMOCTHU BEKTOPOB,
Ha (QyHIaMEHTaIbHOE MOHATHE Oa3uca BEKTOPHOI'O MPOCTPAHCTBA (U OPTOHOPMHUPO-
BaHHOTO 6a3uca), Ha pa3yIoKEHHEe BEKTOpa 1o 0a3ucy.

3HaTh ONpeNeNICHUuEe, T€OMETPUUYECKUE CBOMCTBA CKAJISPHOrO, BEKTOPHOIO M
CMEIIIAHHOTO TIPOU3BEICHHUS BEKTOPOB, (POPMYJIBI JJISI KX BBIUUCICHHUS B BEKTOPHOUN U
B KoopauHaTHOU (opme. OOs3aTeNIbHO 3HATh U YMETh MPOBEPSATH YCIOBHS OPTOTO-
HAJIBHOCTH, KOJUIMHEAPHOCTU U KOMILUIAHAPHOCTU BEKTOPOB.

Pasnes: 3jieMeHThl MATEMATHYE€CKOI0 aHAJIN3A

[Tpu m3yuenun nuddepeHInaIbHOT0 UCUUCICHNUS (YHKIIMA OTHON MepeMeH-
HOI 0OpaTuTe BHUMAHHUE HA MOHATHE Tpejena PYHKIUHU B TOUKE U METOJIbI €T0 BHI-
yucnenus. [Ipenen — oqHO U3 OCHOBHBIX NMOHATHUN MAaTE€MAaTH4YECKOro aHaimsa. llpu
BBIYUCJICHUU TIPEIEoB (QYyHKIIMU HAJ0, MPEXkKIE BCErO, BBISICHUTh XapaKkTep Heolpe-

0 o " o
JECIICHHOCTHU (6,—,0~oo,oo—oo,1 j Yr10o0bI OBJIAaZIETh TEXHUKOMN peuicHus 3a4a4 Ha
o0

BBIYHCIICHNE TIPEICTIOB, HAJ0 3HATH JBa 3aMEUaTeIbHBIX Mpe/ena, TaOIuIly SKBUBaA-
JICHTHBIX O€CKOHEYHO MajbIX, MpaBwio Jlomurans, pa3indHble MPUEMBI PACKPBITHS
HEOMPEIETICHHOCTEH B 3aBHCUMOCTH OT BHJIa (YHKIIUHA U PEHIUTH TOCTATOYHO OO0JIh-
10€ KOJIMYECTBO 3a]1a4.

[Ipy m3yyeHum TeM, MOCBAILIEHHBIX MPOU3BOJHON U AuddepeHunany QyHk-
WU, HAJI0 OCMBICIUTh UX TEOMETPUUYECKHA CMBICI, IOHUMATh Pa3udre MEXITy HH-
MU (nuddepennpan - 3To riaaBHas JMHEHHAs 4acTh npupanieHus GpyHkiuu). Tepao
3HaTh (Kak TaOJuIly YMHOXXEeHHS) Gopmyibl nuddepeHInpoBaHus OCHOBHBIX 3Jie-
MEHTapHBIX QpyHKIMK U nipaBuia auddepeHimpoBanus (Bce, KOHEUHO, HO OCOOCHHO
npaBuiio audepeHITupPOoBaHUS CIOKHON (QYHKITUH).
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OOpaTtute BHUMaHUE TakKe Ha ocoOeHHOCTU nuddepeHupoBanus QyHKIHH,
3aJJaHHBIX B HEIBHOU (hopMe, mMapaMeTpUUYECKH, Ha MPUEM JIOTapUPMHUUECKOro Aud-
(depeHIMpOBaHHUSL.

CrnenyeT 4eTKO 3HaTh U YMETh MPUMEHSTh aJrOPUTM HCCIIeOBaHMs (DyHKIIHN
U TIOCTPOEHUSI I'paUKOB: OMpeAesieHHEe TOYEK pa3phiBa (M MX KIACCHU(PUKALMIO),
acUMNTOT Trpaduka (BEpTUKAJIbHOM, HAKIIOHHOM, TOPU30HTAIBHOM), HEOOXOIUMBIE U
JOCTaTOYHBIE YCJIOBUSI MOHOTOHHOCTU (DYHKIMH, CYIIECTBOBAHMS JIOKAJIBHOIO JKC-
TpeMyMa, IPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKLIMU U TOYEK Ieperuoa.

Pa3nen: koMILIeKCHBIE YHCIA

B »Tom paznene, npexie Bcero, Haa0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBU-
JIOCh PACIHIMPEHUEM MOHSATUSA JEUCTBUTEIBHBIX YHCEI, 3HATh OINPENEICHUE U TpHU
dbopMBI 3amMCH KOMIUJIEKCHOTO  YHCIA, T€OMETPUYECKYI0 HHTEPIIPETAIIUI0 KOM-
IJIEKCHOTO YKCJIa U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM KOM-
IJICKCHBIX YHCEI M MHOXECTBOM TOYEK KOMIUJIEKCHOW TMiIocKocTH KoMIeKkcHbie
Yyucjaa MOXHO M300pa)kaTh C MOMOIIBI0O BEKTOPOB Ha KOMIUIEKCHOW muiockocT [lo-
ATOMY OMEpAIUU CI0KEHUS U BEIYUTAHUS KOMILJIEKCHBIX YHUCEII MOTYT OBITh CBEJICHBI
K OIepalusiM CIOKEHHS U BEIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB

Hano 3HaTh 1 yMeTh BBHITIOJIHATH ONEpalMi YMHOKEHUS, ICJICHHS, BO3BEICHUS
B TIOJIO)KUTENIbHYIO CTEMEHb KOMIUIEKCHBIX YHMCEJN, 3alMCAHHBIX B TPUTOHOMETpUYE-
ckoi (hopme, U3BJICUCHHS KOPHS N-Oi CTETIEHU U3 KOMIUIEKCHOTO YHuCcIa.

OOpatuTh BHUMaHWE Ha TO, YTO MHOXECTBO KOMILJIEKCHBIX YHCEIl SBIISICTCS
3aMKHYTBIM, TO €CTh JIF00ast anredpanyeckast ornepanus HaJl KOMIDICKCHBIMU YUCIIaMH
HE BBIBOJIUT 3a MPEJEibl 00JIaCTH KOMIUJIEKCHBIX YUCE.

Paznen: nudpepeHuuanbHoe UCUMCICHHE (PYHKIUA HECKOJIBKUX MePeMEHHBIX

[Ipy mM3yueHWW MAaHHOTO pasjena OOpaTWTe BHUMAHWE HA TO, YTO (DYHKITHS
JIBYX TEPEMEHHBIX UMEET HATJISTHBIN T€OMETPUUECKUI CMBICT — 3TO TIOBEPXHOCTH B
TPEXMEPHOM TIPOCTPAHCTBE

Hamo ocMBICIHTE MOHATHS YaCTHBIX MPOW3BOIHBIX U MOJHOTO auddepeHnna-
Ja ¥ 0COOCHHOCTh MX BBIYHCIICHUS, OBJIAJACTh TEXHUKOW BBIYUCIICHHS TPOU3BOIHBIX
OT CIIO)KHON (PyHKIIMM HECKONBKHUX MepeMeHHbIX. CiemyeT oOpaTUTh BHHUMaHUE Ha
TO, 4TO NIl GyHKIMH z = z(X, ) CMEIIAHHBIC YaCTHBIE TIPOU3BOJIHBIE BTOPOTO TIO-
oz B oz
Ox0y  Oyox
mudGepeHIIMPOBAHNS HE UMEET 3HAUCHU.

Jist GyHKIMM HECKOJIBKHUX TEPEMEHHBIX CKOPOCTh M3MEHEHHS (DYHKIMU B
IIPOM3BOJILHOM HAINpPaBJICHUH XapaKTEPU3YEeTCsl MPOU3BOJHON IO HANpPAaBICHUIO, A
HAuOOJbIIasi CKOPOCTh U3MEHEHUS (PYHKIMU Oy/leT B HAMpPaBICHUH BEKTOpA Tpaju-

enta. Cnemyer oOpaTuTh B 3TOM TeMe BHUMaHWE Ha HEOOXOIUMOE M JOCTATOYHOE
YCJIOBUS CYIIECTBOBAHUSI IKCTpEeMyMa (PyHKIIMHU HECKOJIBKUX MEPEMEHHBIX.

psAIKa paBHBI MEXIY COOO: (teopema IlIBapiia), TO €cTh MOPSIAOK
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Pasznen: HHTETPaJbHOC¢ HCYUCJTICHUE

B mHTErpasbHOM MCYHCIIGHUH pelIaeTcs 3ajada, oOpaTHOW TOHM, KoTopas pac-
cMaTpuBayiach B AU PepeHInaIbHOM UCYUCIECHUU HEO0O0XOIMMO HAWTH JJIsl JaHHOM
GyHKIMKM f(x) TaKylo (QYHKIHIO, TIPOM3BOAHAsI OT KOTOpOil ObLta ObI paBHA 3aJaH-
HoMl. IHTerpupoBanue QyHKIMI — JOCTATOYHO CIOKHBIN pa3/ie]] MaTeMaTUKH, OBJIa-
JIE€Th KOTOPBIM MOKHO TOJIBKO, €CITU CTYJIEHT «BO3bMET» JOCTATOYHO OOJIBIIIOE KO-
JMYECTBO UHTETPAJIOB PA3HOTO TUIIA.

Hazno TBepno 3HaTh TabIUIly MHTETPalioB OT OCHOBHBIX 3JIEMEHTapHbIX
(YHKIMI, OCHOBHBIE METOJbl MHTETPUPOBAHUS (3aMEHa IEPEMEHHOM, MoJBese-
HUE TOJA 3HaK aud¢epeHinana, UHTErpUupPOBaHNE TI0 YacTAM, MPUEMbI BBIYHCIIE-
HUSL MHTETPalOB OT PALIMOHAJIBHBIX APOOEH, OT pa3HOro THUIIA TPUTOHOMETPHYEC-
KUX (QYHKIIHI).

Hano ocMbICIUTh €IMHCTBO MOAXO0/a K MOCTPOEHUIO ONpPEIEICHHBIX, KpaT-
HBIX, KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — MOCTPOEHUE HEKOTOPOU HHTE-
IPaJIbHOM CYMMBI U IIPEIEIbHBIN IEPEXO.

3HaTh T€OMETPUUYECKUNA CMBICT U OCHOBHYIO (DOPMYIly BBHIYMCIICHHS OIpeie-
JIEHHBIX UHTETpasioB — ¢popmyiny Hertotona — JleliOHuna, reometpuyeckue u Quanye-
CKHE MPUJIOKEHUS OINPENEICHHBIX U KPATHBIX HMHTETPAjOB, YMETh HAaXOAWTh ILIO-
1a]1b TJIOCKON (PUTYpBI, JUTMHY KPUBO, 00BEM U ILJIOIIAL TOBEPXHOCTH TEJ Bpallie-
HUSL.

Pa3neun: uncinoBbie 1 QyHKUMOHAIBbHBIC PAAbI

IIpy n3ydeHun NaHHOM TEMBI, MPEKIE BCErO, HAIO0 OCMBICIUTDL IOHATUE CYyM-
MBI OECKOHEUHOTO psifia Kak Mpejiena Mocle0BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxoaumo cHauana Hay4uThCS KJIacCU(DULIMPOBATH PSAJIBI IO THUIAM: YHCIIO-
BbIE IOJIOKUTENbHBIE, 3HAKOIIEPEMEHHBIE, (DYHKIIMOHAJIBHBIE, CTENIEHHBIE, TPUTOHO-
MeTpuyeckue panpl Oypee.  M3yduTh TEOpETHUECKUE CBEACHHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOANMBIE M JIOCTATOYHBIE MPU3HAKU CXOJUMOCTH. 3HATh U YMETh IpHUMeE-
HATH JOCTATOYHBIE MPU3HAKU CXOJMMOCTH IOJIOKUTEIBHBIX PANOB: mpu3Haku [la-
namOepa, Ko, naterpanbubsiil npusHak Komm.

JUis 3HaKO4epeAyoLUXCs PsIIoB 0OpaTUTh BHUMAHHUE HAa MOHSATHUS aOCONIOT-
HOW M yCIIOBHOM CXOAMMOCTH. 3HaTh npu3Hak JleOHuna u o6001IeHHbIE TPU3HAKU
Hanam6epa u Koru.

JUis cTeneHHBIX pSAOB 3HATh TeopeMy AOens, onpeaeseHue UHTepBajia U pa-
Iyca CXOJUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs UCCleJOBaHUE MOBe-
JeHUsI psfia B TPAaHUYHBIX TOYKax MHTEpBajia cxoauMmocTu. O0s13aTeNnbHO 3HATH pa3-
JOXKEHHUSI OCHOBHBIX 3JIEMEHTapHbIX (pyHkuuid B psaasl Teitmopa m Makiopena u
yCJIOBHUE Pa3noXuMocTH GyHKIUU B psn Teimnopa.

Pa3nes: 00bIkHOBeHHBbIE TU(PepeHIIHATbHbIC YPABHEHUSA

N3yuenune nudpepeHunanbHbIX ypaBHEHUI UMEET BaKHEIIee 3HAaUeHHE B Ma-
TEMAaTUYECKON MOJAroTOBKE MHXKeHepa. OObsicHAETCS 3TO TeM, 4To AuddepeHIuaib-
HbI€ YpaBHEHUS MPEJCTABISAIOT COOOM MaTeMaTUYECKUE MOJIETU CaMbIX pa3HOO0Opas3-
HBIX MPOLECCOB U ABJIEHUM, TaK KaK MX PEUICHUS IMO3BOJISIIOT OMUCATH 3BOJIIOLHUIO
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M3y4aeMOro Mpolecca, XapakTep NPOUCXOMSIIIUX C MATEPUAIBHON CHCTEMOW H3MeE-
HEHUU B 3aBUCHMOCTH OT IIEPBOHAYATIBHOT'O COCTOSIHUSI CUCTEMBI.

OtnuyuTenbHoe CBOMCTBO AU PepeHIInaIbHbIX YPaBHEHUN COCTOUT B TOM, YTO MIPHU
UX UHTETPUPOBAHUU OOBIYHO TMOTyUYaeTCsl OECUUCICHHOE MHOXKECTBO pereHuid. [l
YpPaBHEHUS TMEPBOTO MOPSAKA 3TO MHOMXECTBO OINKCHIBAETCS OJHOW MPOM3BOJIBHOU
NOCTOSHHOM. UTOOBI BBIACIUTh U3 OECKOHEUHOIO MHOKECTBA PEIICHUN TO, KOTOPOE
OMKCHIBAET UMEHHO JaHHBIN Mpoiecc, HeOOXOAUMO 3a1aTh JIOMOJHUTEIbHYIO HH-
dbopmaimio, HarpuMep, 3HAaTh HAYaJIbHOE COCTOSIHUE Tpollecca. Takoe JOIMOIHH-
TEJIbHOE YCIOBUE HA3BIBAETCS HAYaJbHBIM YCIOBUEM.

3amaya mHTErpupoBaHusa IU(PEepeHITMAIBPHOTO YPaBHEHUS TIEPBOTO MOPSIKA
COBMECTHO C HayaJbHBIM YCJIOBHMEM HAa3bIBACTCS HAYAJIbHOW 3aJlauyeil WM 3aJadeu
Komm.

Jns mudepeHnmanbHbIX ypaBHEHUH TIEPBOTO TMOPSAKA CIEIYET pa3indaTh
o01iee, 9acTHOE M 0c000€ PEIICHMS, a TAK)KE OOIINIA, YACTHBIA U OCOOBIN HHTETPAJIHI.

IIpy nHTErpUpPOBaHUM YPABHEHHUI NIEPBOTO MOPAIKA HAJIO MPEKIAE BCETO OIpe-
JEIUTh TUI YPaBHEHUS, a 3aTeM YyXKe MPUMEHUTh TOT WIM WHOU METOJ| PEIICHUS.
Hano o0s3aTensHO OCBOUTH MPOLIEAYyPY NMPUBEACHUS YPaBHEHUS MEPBOTO MOpPsIKa K
YPAaBHEHUIO C PA3JCICHHBIMU TMEPEMEHHBIMU, TAK KAaK WMEHHO TAKHUE YpaBHEHUA
MOKHO HEMOCPEACTBEHHO NHTETPUPOBATb.

Jist nuddepeHmanbHbIX YpaBHEHHM n — ro TopsAJiKa 00s3aTelIbHO 3HATh MO-
cTaHoBKH 3anaun Koum, kpaeBoil 3a7aun, 3a/1a4yu Ha COOCTBEHHbIE 3HAYCHUS.

B Tteme, nocsieHHON MHEHHBIM Tu(depeHITNaNbHBIM YPABHEHUSIM N — TO
NopsJIKa, HAJ0 3HATh TEOPEMBI O CTPYKTYpE OOIIET0 perieHus: OJHOPOIHBIX U HEO/-
HOPOJHBIX ypaBHEHUH, TaK KaK OHHM YKa3bIBAIOT MyTh MOCTPOCHUS OOIIETO PEIICHHUS.
OOpatuth BHUMaHKE Ha TO, YTO PEIIEHUE JIMHEUHBIX OJTHOPOIHBIX nuddepeHIuaib-
HBIX YPAaBHGHHUU N — ro MOPSIKa ¢ TIOCTOSSHHBIMU Ko3(duimentaMu He TpeOyeT vH-
TErPUPOBAHUS, & CBOJIUTCS K YUCTO ajareOpanydeckoil mpoodiieMe HaXoxKACHUs KOpHEN
COOTBETCTBYIOIIETO0 XapaKTEPUCTHUUYECKOrO ypaBHeHMs. Hano 3HaTh BHUJA YaCTHBIX
pelIeHnu TUHEWHBIX OJTHOPOAHBIX AUG(EpEeHIIMATBHBIX YPABHEHUN N — IO MOpsAKa
C TTOCTOSTHHBIMU KO3 (PUITMEHTaMH B 3aBUCUMOCTH OT BUJIa KOPHEH XapakTepucTuye-
CKOT'O YpaBHEHHUSI.

Hano yeTko ysICHUTh aJITOPUTM MOCTPOEHUS YACTHBIX PEIICHUI JTUHEHHBIX HE-
OJIHOPOJHBIX TU(DPEpEeHIIMATBHBIX YPAaBHEHU METOJ0OM Moadopa (METOA0M He-
onpeeneHHbIX K03 UIIMEHTOB), 00paTUB BHUMAaHHUE HA TO, YTO B ATOM CIIy4yae BU]
YACTHBIX PELICHUN HEOJHOPOAHOI'O YPAaBHEHHSI COOTBETCTBYET IO CTPYKTYpE 3aJ1aH-
HOM MPaBOM YaCTH.

Pa3nen: Teopusi BeposiTHOCTEH

I[J'Iﬂ YCIICITHOI'O OBJIAACHHA MAaTCpHUAJIOM JaHHOI'O pas3aciia HGO6XOI[I/IMO,
IMPEIKAC BCCTO, UCTKO YCBOUTH OCHOBHBIC IIOHATHUSA TCOPUU BCpOHTHOCTeﬁ, O4YCHb IIHN-
POKO HCIIOJIB3YCMBIC B PA3JIMYHBIX HPUTIOKCHUAX: ITOHATHUC CJIy‘-IElfIHOFO COOBITHS U
€r0 BEPOATHOCTHU, CYMMBI U ITPOU3BCACHUA CO6BITI/II71, IIOHATHUA cnyqaﬁHoﬁ BCINYHHBI
M 3aKOHa €€ pacpeacIICHUs, MATCMATHYCCKOI'O OXWAAHUA U JUCIICPCUU CHy‘I&ﬁHOﬁ
BCJINYUHBI.
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Hano nmoHsATh, 4TO BEPOSATHOCTh — 3TO YUCJIOBAasi MEpa CTEIEHU BO3MOKHOCTH
MOSIBJICHUS CIIy4YaHOTO COOBITUA. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U TE€OMET-
pUYECKOE OTMPEICIICHUS] BEPOSITHOCTH, CBSI3b U pazinune Mexy Humu. HecmoTpst Ha
BHEIIIHIOIO TIPOCTOTY KJIACCUYECKON (POPMYJIbI OPEICSICHHS] BEPOSATHOCTU CIIy4alHO-
ro cooeitus A: P(A)=m/n, HENOCPEACTBEHHBIN MOJICYET YHCIIA N BCEBO3MOXKHBIX

UCXOJIOB HCTIBITAHUS M M - YKclia OJaronpusiTHBIX HCXOAO0B TpeOyeT MpUMEHEHUS
dbopmyn komOuHaTopuku. [Ipu 3TOM B KaXK/10M KOHKPETHOM 3a/iaue HalI0 MpOaHaIH-
3UPOBAaTh, KAKOW TUIl COEAUHEHUN BO3ZHUKAET, KOTa U3 HEKOTOPOIO MHOYKECTBA JJie-
MEHTOB M3BJIEKAETCA JPYroe MOJAMHOXKECTBO (3TO MOTYT OBITh pa3MelleHUs, nepe-
CTAaHOBKHM WJIU coueTanus). [I[pu BRIYUCICHUN BEPOSITHOCTEH CIOKHBIX COOBITUN HAO
yMETh MPEJICTABUTh UX B BUJE CYMMBbl WJIM MPOU3BEJACHUS (WU CYMMBI MPOU3BEIC-
HUM) TPOCTHIX COOBITHI U MPUMEHUTHh COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEM.

Hano derko pasnuyaTh TUIIBI CIly4alHBIX BEIWYMH — JUCKPETHBIE U HEIpe-
PBIBHBIE U 3HaTh OCHOBHBIE 3aKOHBI UX pacrpejaeneHus (OnHoMmuanbHbil, [lyaccona,
TUIEPreoMeTPUUECKHil, 0COOEHHO, HOPMAJIbHBIN 3aKOH paclpeeeHus).

JIns onmcaHus 3aKOHOB PAaCIPENEIICHUs HENPEPBIBHBIX CIYyYalHbIX BEJIMYUH
NPUMEHSIOT WHTErPATbHYI0 (DYHKIIMIO paclpeiesieHHs] BEPOATHOCTEH CiydailHOM
BEJIMYMHBI F(x)U IUIOTHOCTh BepoATHOCTEN f(x). Hamo ycBouTh ompeneneHus, Be-
POSITHOCTHBIN CMBICIT W CBOMCTBA ATUX (PYHKITUH, CBS3h MEXKIY HUMHU U PACUCTHHIE
(GopMyIIbI Ul KX ONPEICICHUS.

Hano 3Hath onpeaenenue, pacueTHbie (OPMYJIIbI U BEPOATHOCTHBIM CMBICI OC-
HOBHBIX YHCJIOBBIX XapaKTEPUCTUK CIIyYalHON BEJIMYMHBI — MATEMATUYECKOTO OXKHU-
naHusl (CpeHero 3HAUeHHUs) U JAMCIEePCUU (XapaKTepUCTUKH pa3dpoca BO3MOKHBIX
3HAYEHUS CITyYalHOW BETMYMHBI OTHOCUTENILHO CPEJIHETO 3HAUCHMS).

Pa3nenn: MmaTemaTndyeckasi CTAaTHCTHKA

IIpn n3yyeHnn mMaTeMaTUYECKOM CTATHCTUMKU HAJ0 NMOHATh, YTO OHA TECHEM-
MM 00pa30M CBsI3aHA C TEOPUEH BEPOSITHOCTEH, M OOJIBIIMHCTBO €€ BHIBOJIOB 0a3u-
pyeTcs Ha peIeIbHBIX TEOpEMax TEOPUHU BEPOSITHOCTEH.

Bce xapakTepucTuku, u3ydyaeMble B Kypce MaTEeMaTUYeCKOW CTAaTHCTHUKH, SIB-
JSIOTCS  CTATHCTHYECKUMU aHAJIOTaMH COOTBETCTBYIOIINX XapaKTEPUCTHUK, paccMaT-
pUBaEMbIX B TCOPUH BEPOSTHOCTEH, MOTYUYCHHBIMI Ha OCHOBE OTPAHHMYCHHOTO YHCIIa
OTBITHBIX JaHHBIX. Cle0BaTEeNIbHO, €CIIHM, HAPUMEP, MATEMAaTHIECKOE OXKHUIAHUC H
JTUCTIEPCHS CTyYaliHON BEMYWHBI, U3y4aeMble B TCOPHUU BEPOSTHOCTEH, SBIISIOTCS
XapaKTEPHBIMA HECITyYalHBIMH YHCIAaMHU, TO WX CTAaTUCTUYCCKHE aHAJIOTH — BBIOO-
pouHas cpefHsis U BHIOOpOUYHAs (WM UCIpaBJICHHAs) NUCTIEPCHUs SBIISIOTCS ClIy4ai-
HBIMHM BEJIMYMHAMH, 3aBUCSIIMMHU OT 00beMa U TUIA BHIOOPKU M Pa3TUYHBIMU IS
Pa3HbBIX BHIOOPOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIUUCISATH TOYCUHBIE OIEHKH HEU3BECTHBIX
napamMeTpoB pacipenesieHus CIydYaiHON BETUYHHBI - BHIOOPOUHYIO CPEIHIOI0 U BBI-
O00poUHYIO (WJIM UCTIPABICHHYIO) JTUCIIEPCHIO, TaK KakK J00as cTaTUCTHYecKas oopa-
00TKa CBOJIUTCSA, TIPEXK]IC BCETO, K HAXOKJICHUIO UMEHHO 3TUX XapaKTEPUCTHUK.
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Crnenyetr oOpaTuTh BHUMAaHHUE HA TO, YTO OTH OLCHKHU SIBIISIOTCS MPHUOIMKEH-
HBIMH, OCOOEHHO JIJIi BBIOOPOK Majoro o0bema, W s CYXXIEHUS O TOYHOCTH H
HAJIEKHOCTU ITUX OIEHOK HAJI0 YMETh MPUMEHATh UHTEPBAJIbHBIC OLICHKU U 3HATh
METOJUKY MOCTPOCHUS TOBEPUTEIbHBIX HHTEPBAJIOB.

OTMeTHM B 3aKJIIOUYECHHE, UTO YCHENTHOE U3yUYeHUEe TUCHUILUIMHBI «MartemaTu-
Ka», MpuoOpeTeHrne He0OXOIUMbIX KOMIIETCHIIMM, YMEHUI U HABBIKOB BIAJCHUS Ma-
TEMaTUYECKUM anmnaparoM TpeOyeT OT CTYJIEHTOB OOJIBIION caMOCTOATENbHOM pabo-
Thl. OOpaTuTe BHUMaHUE, YTO KOJUYECTBO YACOB, OTBOAMMBIX Ha CAMOCTOSITEIbHYIO
paboTy B COOTBETCTBUM C yUE€OHBIM IJIAHOM, PABHO YMCITY YacOB, OTBOAMUMBIX Ha BCE
BU/JIbI Ay IUTOPHBIX 3aHATHI.

10. MeToanveckue peKOMEHIAIMHU ISl PenoaaBaTe/is

[Ipexne Bcero, cielyeT 0OpaTuTh BHUMAaHHUE CTYJIEHTOB Ha TO, YTO MPaKTHYE-
CKU BECh M3y4aeMbIil UMH MaTepHall He TpeOyeT KakoW-In0o crenuanbHON (JI0moJ-
HUTEJNbHOM) MOJATOTOBKU M BIIOJHE MOXET OBbITh YCIEUIHO M3YYE€H, €CIU CTYIEHTHI
OyIyT MOCeIaTh 3aHITHUsS, CBOEBPEMEHHO BBINOJIHAThH JOMAIIHUE 3aJaHusl U MOJIb30-
BaTbcs (MPU HEOOXOIMMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJbTAIMI B TEUEHHE KaX-
JI0ro cemecTpa. Bomenmme B Kypc MaTEMaTHUKH pa3eibl SBISIIOTCSA KIACCHYECKUMU,
B TO K€ BPEMS OHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pacIpo-
CTPaHEHME I PEIICHMs] Pa3HOroO poja 3aJad BHYTPU CaMON MAaT€MaTHKU U IIPU-
KJIQIHBIX 3a/1a4. MIX OCBOEHHME MOMOXET CTYI€HTaM JIOTHYECKH BEPHO, apIyMEHTHPO-
BaHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHYIO p€Yb, YCIEIIHO IPUMEHATh HAKOIJIEH-
HbI€ 3HaHUA B MPO(eCcCHOHAIBHOMN 1eATEIbHOCTH.

HeoOxoaumo ¢ camoro Hayaa 3aHATHI peKOMEHI0BAaTh CTYACHTaM OCHOBHYIO
U JIONIOJIHUTENIbHYIO JUTEPATYPY, @ B KOHLE CEMECTPA JaTh CIHUCOK BONPOCOB IS
NOJITOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHM 1O AUCHUIUIMHE 0053aTeIbHO MPOUH(OPMUPOBATH CTY-
JIEHTOB O BUJE W (popMe MPOMEXYTOYHOM aTTecTaluy MO JUCUUIUIMHE, CpOKax eé
IPOBENICHHUS, YCIOBHIX JIOMYCKa K MPOMEXYTOUHOM aTTECTallMu, TPUMEHSIEMbIX BH-
Jax MPOMEKYTOYHOIO KOHTPOJIS.

CooOpaykeHus: 1 PEeKOMEHJAluH, NMPUBEJACHHbIE B . 9 paboueil mporpammsl
U CTYACHTOB, JOJDKHBI OBITH YETKO C(OPMYJIMPOBAHBI U W3JI0KEHBI UMEHHO IIpe-
[10/1aBaTeJIEM HA JIEKIUAX, MPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

N350keHne TEOPETUUECKOr0 MaTepuraa JJ0JKHO COITPOBOXKIATHCS UILIIOCTpa-
TUBHBIMM NPUMEPAMHU, TIIATEIHHO OTOOPAaHHBIMH MPENOJIaBaTelIeM TaK, YTOOBI TEX-
HUYECKHE TPYAHOCTH M BBIKJIAJKH IIPU PELICHUH 33]1a4M HE OTBJIEKAIM OT IJIABHOIO:
OCMBICJIEHUS UJIEU U CYTH NIPUMEHsAEMbIX MeToA0B. CiielyeT Bceraa yKas3blBaTh IpU-
MEPBI MMPAKTUIECKOTO MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHATHIX YpaBHEHHUH U (op-
MYIJL

[IpakTrueckue 3aHATHS TOJDKHBI ObITh OPraHU30BAHbBI MPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BpPEMsSI Ha IMEPUOJAMYECKOE BBINIOJHEHHUE CTYIECHTAMHU
HEOOJBIION CAMOCTOSATENBHOM padOThl B ayAUTOPUU JJI MPOBEPKU YCBOCHUS U3JIO-
KEHHOI'0 MaTepuasa.
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IIpenonaBarenb, BeAyIIMHA NPAKTUYECKUE 3aHATHS, JOJKEH COTJIACOBBIBATH
y4eOHO — TEMAaTUUECKUI TUIaH 3aHSTUN C JIEKTOPOM, UCMOJIb30BATh €AUHYIO CUCTEMY
0003HaYEHUH.

[IpenogaBarento cieayeT T0OMBATHCS CUCTEMATUUECKON HEMpPEpPHIBHONW pabo-
Thl CTYJICHTOB B T€UEHHE CEMECTpa, HEOOXOJUMO BBIABIISATH CUJIBHBIX CTYJIEHTOB U
NPUBJIEKATh WX K HAy4YHOM paboTe, K y4acTHUIO B Pa3HOTO poja OJUMIIMAIAX U KOH-
Kypcax.

CTyIeHT NOKEH OUlyIlaTh 3aMHTEPECOBAHHOCTh MPETOIaBaTENs B JOCTHXKE-
HUU KOHEYHOrO pe3ysbTaTa: B MPUOOPETEHUH OOYyYalOMMHUCA IMPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUs] HAKOTJICHHOW MH(pOpMaIei uis pemieHus 3aaa4 B nmpodeccuo-
HaJIbHOU JE€SATEIIbHOCTH.
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Ilpunoscenue 1

CtpykTypa u coaepkaHue TUCUMILIMHBI «MaTeMaTHKa» 10 HANPABJIECHUIO OATO0TOBKH

23.05.01 «HazemMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»

[Ipoduns:

«IlepcnekTHBHBIE TPAHCIOPTHBIE cpeacTBa» KBanndukanus (CTerneHs) BeITyCKHUKA: CHenuaaucT
ouHas popma oOydeHus

Buasbi yueOHoli padoTsl,

= . DopmMbl
g z 2 BKJI]O‘IZ%H CAMOCTOAITEJIbHYIO Buabi CaMOETOHTeJIbHOI/I padoThI aTTe-
Pasnen g % sg padoTy CTy1eHTOB, TY/A€HTOB cTamHn
5 = U TPYAOEMKOCTh B Yacax
n/n © | ECS CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
BBenenne. Pazgen 1. DiaeMeHTHI JIMHEI-
HOW ajredpbl.
Martpuusbl ¥ ompegeauTenu. Tunsl mar-
pun. Omnepauuu Hajg MaTpULAMU M HX
1.1 | coiicTtBa. Omnpenenurenyu, ux cpoictea u | 1 1 2 2 5 +
BBIYHCIICHUS.
Bwioaua 3a0anun_ PI'P No 1 no auneitnoi
U_6eKMOPHOU_aji2edpe U aHAIumu4ecKou
2eomempuu.
OOpaTHasi MaTpuLIla ¥ QJITOPUTM €€ BbI-
yucienus. Panr marpunel. Pemenue cu- 5
1.2 | creM JAMHEHHBIX ypaBHEHUH METOAOM 1 2 4 2
Kpamepa, Meromom o0paTHOM MaTpHlibl,
MerozoM ["aycca.
13 Teopema Kponekepa — Kanennfl. Pemenue 1 3 ) ) 5
IIPOU3BOJIbHBIX CHUCTEM JIMHEWHBIX YpaB-




HEHMI MmeTtogoMm ["aycca.

1.4

Pa3znen 2. DiieMeHTHI BEKTOPHOM ajred-
88

JIvHeHbIe onepanuy Hal BEKTOPAMHU, UX
cBOMCTBA. JIMHEeMHAas 3aBUCUMOCTh 1 HE3a-
BHCHMOCTb BEKTOPOB. ba3uc cucremsl
BEKTOpOB. PasnokeHue BeKTopa mo 6asu-

cy.

1.5

CkansipHOE, BEKTOPHOE U CMEUIaHHOE TIPO-
HU3BCACHUSA BCKTOPOB, UX CBOICTBA.

1.6

Jluneiinsle mpoctpanctBa. baszuc. Cob-
CTBEHHBIC 3HAUCHHS U COOCTBEHHBIC BEK-
TOPBI MAaTPULIBL.

CamocrtositenbHas padora Ne 1

1.7

Pa3znen 3. KommjiaekcHbie Yuc/Ia |

MHOT0YJIEHBI

HOH}ITI/IG O KOMIIJICKCHBIX YHCJIaX. AHF€6-
pandeckasi, TPUTOHOMETpUYECKasi U TOKa-
3atenbHas (opMa KOMIUIEKCHBIX YHCEIL.
Apudmerndeckue omepanuu  Hal KOM-
IIJNICKCHBIMU YUCJIaMU. OCHOBHaH TeopeMa
anreOpsl

1.8

Pa3nen 5. DjeMeHTBI MATEMATHYECKOI0
aHa/Iu3a

HucnoBas mnocienoBarenbHOCTh. [lpenen
YUCJIOBOW TOCIENOBATEIBHOCTH U €0
cBoiictBa. @ynkuus. Ilpexgen dyHKIMM.
OcHoBHBIE TEOPEMBI 0 Tpeaenax GyHKIUH.
IlepBbIil U BTOpOM 3aMedaTesbHBIE IIpEe-
JIBI.

Beiiaua 3aganuii PI'P Ne 2 o npepenam

1.9

CpaBHeHHE OECKOHEYHO MaJbIX M OeCcKo-

26




HEYHO OOJBIINX BEJIUYUH. DKBUBAJICHTHBIE
OECKOHEYHO MaJlble BEeUYHUHBI. PackpbiTre
HEONpeneNEHHOCTEN Pa3IMUHOTO THUIIA.

1.10

HemnpepsiBHOCTh (pyHKIIMI B TOYKE W Ha
npoMexyTke. Todku paspeiBa (yHKIUH,
ux Kiaccudukanusa. ACUMOTOTH Tpaduka
(GYHKIMH, UX KJIACCHU(PHUKAIIHSL.

10

[IpousBognas pynkiuu. ['eomerpudeckuii
U MEXaHMYECKUH CMBICI MPOU3BOIHOM.
Tabmuma npPOM3BOAHBIX OCHOBHBIX 3IIe-
MeHTapHbIX ¢GyHkuuid. [IpaBuna audde-
peHIpoBaHys. BrpluucneHnne mnpous3BoOA-
HBIX OT CJIOKHBIX (YHKUUH, QYHKUUH, 3a-
JAHHBIX ~TApaMeTPU4eCKH, B HESIBHOU
dbopme

Boinaua 3aganuii PI'P Ne 3 no mpowus-
BOJIHBIM.

11

1.12

Huddepennman. [IpousBomusie u audde-
peHLUaNbl BBICIIUX MOPsAKOB. [Ipubmu-
KEHHBIC BBIUMCIICHUS C MTOMOIIbI0 qudde-
PEHITHAIIOB.

CamocrosiTeibHast padora Ne2

12

1.13

PackpeiTne HeomnpeneneHHocTe pas3ind-
Horo tuna. [IpaBuno Jlonurtansa. ®opmyna
Teinopa. Pa3nokeHuss OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIUMH 1O opmyne Maknope-
Ha. [IpubnmkeHHbIE BBIYHCICHUS C TIOMO-
nipio popmyiel Teitnopa.

13

1.14

OcHoBHBIE TeopeMbl U (HEepeHIIHATEHOTO
UCUHCICHUS. MOHOTOHHOCTh (DYHKIIHH,
sKcTpeMyMbl HeoOxonmumble W J1ocTaTod-
HBIE yCJIOBUS MOHOTOHHOCTH, JIOKQJILHOTO
sKCTpeMyMa. MccienoBaHue BBIMTYKIOCTH

14
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rpapuka ¢ysknun. Touku meperuba rpa-
¢buka QyHKIUM.

1.15

OO6mias cxema wuccineaoBaHusl (QYHKIHH U
noctpoeHus: ee rpadpuka. CroiicTBa QyHK-
L[UH, HETIPEPHIBHBIX Ha OTPE3KE.
HaubGonpiiee u HauMeEHbIEe 3HAYCHUS
(GyHKIMHM Ha OTpE3Ke.

CamocTosiTesibHasi padora Ne3

15

1.16

Paznen 6. DyHKUMH HECKOJbKHX Mepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTh. Oc-
HOBHBIE CBOMCTBA HETIPEPHIBHBIX ()YHKITHA.
Yactueie mpousBogHbie. [lomnbiit mudde-
peHuuan.

Beiiaua 3axanuit PI'P Ne 4 no pynkuu-
M HECKOJIbKHX IepPeMeHHbIX

16

1.17

[Tpon3BosHbIE CIIOKHOW (YHKIMHU He-
CKOJIBKUX ITEPEMECHHBIX.

YacTtHble Tpou3BOAHbBIE U TU((DHEepEeHIIHAIBI
BBICIIMX TnOpsAAkoB. IIpomsBognas 1o
HarpasiaeHuro. ['pagueHr.

17

1.18

OKcTpeMyM (QYHKIIMM HECKOJBbKUX Iepe-
MCHHBIX. HGOGXOIII/IMBIG U JO0CTAaTOYHBIC
YCIIOBUS DKCTPEMYyMa.

CamocrositesibHasi padora Ned Ha cemm-
Hape.

18

(Dopma ammecmavuu

19-
21

Bcero yacoB nmo fucoMIJInHe
B IIEPBOM ceMecTpe

54

36

920

PI'P

caM.
pao.

Bropoii cemecTp
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2.1

Pazgen 7. UnaTerpajibHoe HCUHMCICHHE
[TepBooOpasnas. HeompeneneHHbI WHTe-
rpai u ero cBoMcTBa. Tabiuia UHTErpasoB
OT OCHOBHBIX JJEMEHTApPHBIX (YHKIIHIA.
Metoa HeNnocpenacTBEHHOTO MHTETPUPOBA-
HUS.

Boigaua 3agmaamii PI'P Ne 5 mo mHTe-
IPATbHOMY HCUYHCJICHUIO

2.2

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI I1e-
PEMEHHOM, MOJBEJCHUEM IOJ 3HaK Iud-
¢depennmana. MeTon MHTETPUPOBAHUS TIO
YJACTSIM.

23

WuterpupoBanue IpoOHO-paliMOHATBHBIX
GYHKIMHA.

24

WuTerpupoBanrne HEKOTOPHIX BUIOB Uppa-
LHUOHAJIBHBIX W TPUTOHOMETPUUYECKHUX

dhyHKIHI.

2.5

OnpenenéHuplil MHTErpal. 3aJauu, NPUBO-
JSIIME K TOHATHIO ONPEICIIEHHOIO WHTE-
rpana. CBoiicTBa OIpeneaEHHOI0 HHTErpa-
na. CymiecTBoBaHWE TIEPBOOOpa3HON He-
npepbiBHON pyHKIMN. Popmyrna HeioToHa-
JletiOHu1A.

2.6

[IpunoskeHus onpeneNeHHoro uHTerpaisa B
TCOMETPUM W MEXaHUKE (BBIYHCIICHUE
TUIOIAZeH TUIOCKUX (UTYp, JUIMHBI KpH-
BOI, 00HEMOB.

2.7

Breraucnenne OMpCACIICHHBIX HWHTCTPAJIOB
OT (YHKIMH, 3aJaHHBIX B HOJISIPHBIX KOOP-
JIMHATaX, B IapaMeTpHUIecKor hopme

2.8

HecoOcTBeHHBIE HMHTErpajibl NEPBOTO U
BTOPOTO pOAa, UX CBOMCTBA.
CamocrosiTesibHass pabora Ne 5

29




2.9

3agaun, TPHUBOMASIIME K TOHSITHSIM Kpat-
HBIX HHTErpayioB. J[BOWHBIE MHTErpaibl U
HX CBOWCTBA. BeIuncieHue B 1€KapTOBBIX U
MOJISIPHBIX KOOpAMHATAX.

2.10

I'eomerpuueckue u pusnueckue NpuIokKe-
HUS ABOMHBIX HHTETPAJIOB

10

2.11

KpuBonuHeliHbIE HMHTErpangsl IMEpBOrO U
BTOPOTO pPOJAa, MX CBOWCTBA M BbIYMCIIE-
HUA. YCIOBHE HE3aBUCHMOCTH KPHUBOJIM-
HEHHOr0 MHTETpasia OT IyTH UHTErPUpOBa-
Husi. Dopmyna ['puna

11

2.12

Pazgen 8. «YucioBbie 1 PyHKUMOHAIb-
Hble psaabDy Yucnosbie paabl. CXOIUMOCTh
u cymma psga. HeoOxomumoe ycnoBue
cxoagumocTu. [ewictBus ¢ psgamu. CBou-
CTBA YHUCJOBBIX PSAAOB. 3HAKOMOJIOKUTEIb-
HbIE psanabl. 'apmonndeckuii psaa. [Ipusnaku
CpPaBHEHHUS.

Botoaua 3a0anuiit PI'P Ne 6 no psaoam

12

2.13

I/ICCHCI[OBB_HI/IG CXOAUMOCTHU ITOJIOXKHTECIIb-
HBIX psfoB: npusHaku Jlamambepa, Komm,
UHTErpanbHbii npusHak Komm.

13

2.14

3Hakouepenyromuecss  panbl.  [IpusHak
JleitOnuia. AOGCOMIOTHAS M YCIIOBHAsI CXO-
JUMOCTh 3HAKOIEPEMEHHBIX psfoB. O000-
nieHHble npu3Haku Janambepa u Komm.

14

2.15

OyHKIMOHANBHBIE psiabl. O0nacTh CXOIHU-
MOCTH. Maxopupyemble U PaBHOMEPHO
cxonsmmecs psaabpl, Ux cBoicTBa. [locTa-
TOYHBIN NPU3HAK PABHOMEPHOU CXOAUMO-
cti (QYHKIMOHAJIBHBIX PAAOB (MPU3HAK
Beiiepmtpacca). CreneHHbIE psSAbl U UX
cBorictBa. Teopema AGens. UHtepBan u

15
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paguyc CXOAMMOCTH.

2.16

Paznoxenue (yHKIMIA B CTETIEHHBIE PSJIBL.
®opmyna Teinopa ajist MHOTO4WwIeHa. Psibl
Tennopa u MaksopeHa. YcioBue pasio-
KUMOCTH GyHKIMH B psan Teinopa. Pasz-
JIO)KEHUEOCHOBHBIX 3JIEMEHTAPHBIX (YyHK-
umii B psg Teinopa.

CamocTosiTesqbHasi padboTa Ne6

16

2.17

[IpumeHeHue cTeNeHHBIX PSAAOB B MPUOIIH-
KCHHBIX BBIYMCIICHUSX.

17

O0630pHas TeKIus

18

2.18

O0630pHOE MPAKTHUECKOE 3aHATHE

18

dopMa aTTecTaluu

19-
21

Bcero yacoB o aucuuiJinHe
BO BTOPOM ceMecTpe.

36 | 36

54

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pazgen 9. O0bikHOBeHHBbIE TUddepeH-
IHMaJIbHbIe YPABHEHUA

BBenenne. 3amaum, npuBogsmme K aug-
(hepeHInaIbHBIM YPaBHEHUSM MIEPBOTO MO-
psinka. OCHOBHBIE MMOHATHSI OOBIKHOBEHHBIX
mudpepeHIMaNbHBIX ypaBHEHUN TEPBOTO
nopsiaka. [loctanoBka 3agaun Komm. Teo-
pemMa CyIIeCTBOBAaHUS M €JUHCTBEHHOCTH
pemienua. OOmee M YacTHOE peIICHUS,
o0t 1 yacTHeI uHTErpasnsl. ['eomerpu-
YEeCKUH CMBICI 00IIero MHTerpaia ypaBHe-
HUS IEPBOTO MOPAIKA

Boinaua 3aganuss PI'P Ne 7 no o0bikHO-
BEHHBIM U (epeHIHATbHbIM YpPaBHe-
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HHUAM.

3.2

WHTerpupoBanue TQpepeHIaIbHbIX
YpaBHEHHUI NEpBOro MOpPsIKA Pa3IMYHOIO
TUna (YpaBHEHHUS C Pa3leIEHHBIMU U pPa3-
JESIONIMMHUCS MEePEMEHHBIMH, OIHOPOJ-
Hble, JMHEHHBIE U depeHuanbHbIe
yYpaBHEHMsI TEPBOro IMOPsJKA, ypaBHEHHE
bepuymin..

33

Juddepennmanbapie  ypaBHEHUST BBICIINX
nopsankoB. 3amgada Komwm mns nuddepen-
[IUATLHOTO YPaBHEHUS BTOPOTO TOPSIIKA.
KpaeBas 3amaua. [luddepennumanbueie
ypaBHEHHUSI, JOIyCKalolee MOHWKECHUE T10-
psaKa.

3.4

Jlunelinpie omgHOpOAHBIE TUDdEpeHITATD-
HBIC ypaBHEHUs n — ro nopsaxa. Ilonsarue
(dbyHIaMEHTaTbHOM CUCTEMBI PEIICHHM, €€
IOCTPOEHHUE U1l YPABHEHUH C MOCTOSHHBI-
MU KO3 dUIMEHTaMH. XapaKTEepUCTHIEC-
CKO€ ypaBHEHHE. BuJ 4acTHBIX peLICHUHN
JMHEWHOTO OAHOpOAHOTO nuddepeHIu-
AJIBHOI'O0 YpPAaBHCHUA n — I'O IOpAJKa B 3a-
BUCHMOCTH OT BHJA KOpHEH XapaKTepu-
CTUYECKOIO YPaBHEHHUA.

3.5

Jluneiinpie HeogHOpOAHBIE U depeHIn-
albHBIC ypaBHEHHUs n — ro nopsnaka. Teo-
pemMa o CTPYKType OOIIEro pemeHus: Takux
ypaBHeHU. MeToJ moadopa 4acTHOTO pe-
mieHus: (METo HEeOopeAeIeHHBIX Kodhdu-
I_[I/ICHTOB) AJId Pa3sjiIMYHbIX CHCHHUAJIbHBIX
BHUIOB IPaBOM YaCTH.

3.6

Meroa Bapuanuu NpoOU3BOJIbHBIX MOCTOSH-
HBIX JUIsl YpaBHEHHIl BTOpPOro MOpPSAKa.
Kpaesbie 3amaun. 3amaum Ha COOCTBEHHBIE
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3HA4YCHNA.

3.7

Cuctembl OOBIKHOBEHHBIX JH(QepeHIn-
aJlbHBIX ypaBHeHUU. HopmanbHble cucte-
MBI JJMHEHHBIX OJHOPOJIHBIX U HEOAHOPOJI-
HbIX auddepeHImanbHbIX ypaBHeHUn. Pe-
IIEHHE HOPMAJIBHBIX CHCTEM METOJOM HC-
KJIFOUEHUS] HEU3BECTHBIX.
CamocrositesbHass padora Ne 7 mo nud-
(depeHINAIBLHBIM YPABHEHUSIM

3.8

Pasznen 10. Teopusi BeposaTHocTeil. Ciy-
yaiHbele cOOBITHS, UX TUIBL. Kiaccumueckoe
U CTaTUCTHUYECKOE OMpPEIENICHUs BEPOSITHO-
CTH, HuX cBoiicTBa. HenocpencTBeHHbIN
MOJCYET BEPOSITHOCTH Ha OCHOBE KJIACCH-
YECKOT'0 ONpeIeNieHUs. IJIEMEHThl KOMOH-
HaTOPUKHU.

Boizaua 3aganus PI'P Ne 8 mo Teopun
BEPOSAITHOCTEIi M MaTeMaTHYeCKOM cTa-
THCTHKE

3.9

Anrebpa coObITui. 3aBUCUMBIC M HE3aBU-
CHMBIE COOBITHS. YCIIOBHAasi BEPOSITHOCTb.
OCHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH

3.10

®opmyiia NOJHOW BEPOSITHOCTU. POPMYIIbI
beiteca, bepHymiu, nokanbHas W HHTE-
rpajibHas Teopemsl Jlamnaca.

10

3.11

Crny4aiiHble BEJIMYMHBI, UX THIIbI, TOHATUE
3aKOHA pacCIpeleseHUs] CIy4YalHOW BEJIU-
yuHbl. OCHOBHBIE 3aKOHBI pacHpeneleHus
JUCKPETHOH CiIy4yailHON BEIMYMHBI (TUIIEp-
T€OMETPUUYECKU, OWHOMMANLHBIN, pac-
npeaenenue I[lyaccona). Yucnossie xapak-
TEPUCTUKHA JUCKPETHBIX CIy4YalHbIX BEJIH-
YUH.

11
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3.12

HenpepsiBHas cnydaiiHas BenuuuHa. WH-
TerpaibHas ~ (QYHKIOUS  pacrpeaeacHHs.
IInotHOCTL BeposTHOCTEH. MaremaTuye-
CKO€ OXHMJAHWE M JMCIEPCHUS] HENpPEpbIB-
HOW CITy4YalHOW BEJIMYMHBI.

12

3.13

OcHOBHbIE 3aKOHBI pachpeziesieHusl Helpe-
PBIBHBIX CIIy4alHbIX BEJIWYUH (paBHOMEDP-
HBIH, TIOKa3aTeNbHbIN, HOpMalIbHBIN). [Ipe-
JIeJIbHBIE TEOPEMBI TEOPUU BEPOATHOCTEH.
CamocrositeibHas padora Ne 8

13

3.14

Paznen 11. MaremaTnyeckass CTaTHCTH-
ka. OcHOBHEIE 3ajadyyd MaTeMaTHYECCKOU
CTaTUCTHKH. BpiOopounslii Meron. I'ene-
panbHas COBOKYMHOCTh M BbIOOpKa. Turibl
BbIOOpOK. CTaTUCTUYECKOE pacrpesesieHue
BeIOOpKH. [locTpoeHune  sMmIUpHUUECKOM
(GYHKIMM pacrpeesieHnss BBIOOPKH, TOJH-
TOHA M THCTOIPaMMbl OTHOCHUTEJIBHBIX 4a-
CTOT.

14

3.15

TodeuHsle OIIEHKH TApaMETPOB pacIpese-
nenus. Hecmeriennsie, 3 hexkTuBHbIC U
COCTOSITEJIbHBIC OIICHKH. Bribopounas
cpennsist. BeiOopouHas u ucnpaBieHHas
IMCIepCHH. Y IPOIICHHBIE METOBI pacyeTa
CTaTUCTHYECKUX XaPAKTEPUCTUK BHIOOPKH

15

3.16

HNutepBanbubie OLEHKH. JlOBEpUTEIBHBIN
HUHTCPBAJI IJId MATCMATHYCCKOI'0 OXKUAAHU
MIPU U3BECTHOM U HEU3BECTHOM CpEIHEM
KBaJpaTUuE€CKOM OTKJIOHEHHMH. Pacmpene-
nenue Cteronenrta. Cimyyait Majoil BeIOOD-
KH.

16

3.17

DJIEMEHTBI KOPPEJSIIIMOHHOTO U PErpecCH-
oHHOro ananu3a. OmpenenicHUe mHapamerT-

17
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POB JIMHEHHON CPEAHEKBAAPATUYECKON pe-
IpECCUM METOAOM HAaMMEHBIINX KBajapa-
ToB. OmnpeneneHre BHIOOPOUHBIX KOd(PPu-
LIUEHTOB KOPPEISLUU U PETPECCUM.

3.18 | O630pHOE MPAKTUUECKOE 3aHITHE 18 2 4
19-
Dopma ammecmayuu 21
Bcero yacos no aucuuIJIinHe 18 36 7 2 cam
B TpPeThbeM ceMecTpe. PI'P
pad
Bcero 4yacoB no aucHunIInHe HA EPBOM 3 8
U BTOPOM Kypcax 108 | 108 216 cam
PI'P pab
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IIpunoxenue 2

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJEPALINN
OEJEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE
BBICIIET'O OBPA3OBAHUMA

«MOCKOBCKHUM NMOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKI/II71 IMOJIMTEX)

Harmpasnenue noaroroBku:
23.05.01 «<HASEMHBIE TPAHCIHHOPTHO-TEXHOJIOT'MYECKHUE CPEACTBA»

[Ipodunb
«IlepcniekTUBHBIE TPAHCIIOPTHBIE cpeacTBa» KBanudukaius (CTeneHb) BbITYCKHUKA!
Chnenuaaucr

®dopma 00ydeHus: OuHas

Kadenpa «MaremMaTukay

®OH/I OLIEHOYHBIX CPEJCTB
MO TUCHUTIJINHE

MareMaTuka

Cocrag: 1. [TacnopT ¢oHIa OLIEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEJICTB:
- DK3aMeHALIMOHHbIE OMIIETHI
- KommuiekThl 3aganuii 111 KOHTPOJIBHBIX paboT
- Kommuiext BonpocoB
- KoMIuiekT 3agaduii 1151 BEIIOJTHEHUS
pacueTHO-rpauIecKux padboT

CocrtaButeau: E.A. Koran

Mocksa, 2022 Tox
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MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIU

Tabnuua 1

MareMaTuka

®dI'OC BO 23.05.01 «<HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHDb CIIEHINATUTETA)»
Hamnpagsnenue nmoarorosku 23.05.01 «HazemMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»
[Tpoduns «IlepcneKTHBHbIE TPAHCTIOPTHBIE CPEACTBAY

B mpotiecce ocBoeHUs JAHHOUN TUCHIUTUTHHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE
odmenpodeccuoHATbHbIE KOMIETEHIMH:

KOMIIETEHIINUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma CreneHnu ypoBHeil 0CBOEHUSI KOM-
(¢popMupoBaHHs | OLIECHOYHOI0 | METEHLUH
KOMIIeTeHIHii cpeacTa**
NHJIEKC | @§OPMYJINPOBKA
OIIK-1 Cnocoben craButh 1 | MOIIK-1.1 nexuus, camocto- | YO ba3oBblii ypoBeHb
pemaTh MHXeHepHbIle | Mcmomp30BaTh METONBI MaTeMa- | sTelbHas padora, | PI'P -BJIaJIe€T HaBbIKaMU PabOTHI C OCHOB-
U HAy4HO- TAYECKOI0 aHaju3a W MOJENU- | CeMUHAapcKue 3a- | T HBIMU NOHATUSAMHU U METOJAMH Mate-

TEXHUYECKUE 3a]]a4H
B c(hepe cBoel mpo-
(heccroHanbHOM -
TETHHOCTH M HOBBIX
MEXAUCIUTIITMHAPHBIX
HaIlpaBJICHUH C UC-
M0JIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTUYECKHUX U TeX-
HOJIOTUYECKUX MOJIE-
nen

poBaHMsS U1 pEUIeHHs] TpHU-
KIAIHBIX 3a1ad B TPOQeccHo-
HaJbHOU cdepe

NOIIK-1.2

YMeTh HCTONb30BaTh OCHOBHBIE
3aKOHBI  €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH B TpodeccroHalb-
HOW JIeATENHHOCTH, MPUMEHSITH
METOJIbl MaTeMaTU4YeCKOro aHa-
U332 U MOJACITUPOBAHUS TEOpe-
TUYECKUX U OKCIEPUMEHTAIIb-
HBIX HCCIICIOBAaHUM

HATHUA

MaTUK1 B paMKax JUCHUILIIAHBI

IloBBINIEHHBIN YPOBEHD

-CBOOOJIHO BJIaJI€€T MAaTEMAaTUYECKUM
anmapaTroMm, a TakXe pa3InYHbIMU
cnocobamu cbopa, 00pabOTKH W
NPUMEHEHUs  HOBOM MaTemaTruue-
CKOM MH(pOpMALUU

**_ CokpatieHust opM OLEHOYHBIX CPEJICTB CM. B mpmiioxkeHun 2 K PI1.
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[Tpunoxxenue 2
IlepeyeHb OLIEHOYHBIX CPEICTB MO JUCUUILINHE

MaremaTuka
Tabmuma 1
HaumenoBanue IIpencraBnenue oue-
Ne KpaTkas xapakTepucTHKa OLEHOYHOTO
L/ | OueHouHoro cpen- cpejicTBa HOYHOTO CpPEJICTBA B
CTBa DPOC
1 PacuetHo- CpenctBo mpoBepkd yMeHHH mpuMeHsaTh | Kommuiekt — 3amaHwmii
rpadudeckas pa- MOJTy4YE€HHbIE 3HAHMS IO 3apaHee onpeae- | A BBITIOJTHEHHSI
6ota JICHHOW METOJAWKEe MIJisi pelIeHus 3a7ad | pacyeTHO-
(PTP) WIA 33JaHAN 10 MOAYNIO WIH OWCUU- | TpaduuecKoi paboThl
TUTMHE B LIEJIOM.
2 CpencTBo KOHTPOJIS, OpraHU30BAHHOE KaK
crenuanbHas 0Oecela MeJaroruueckoro
VYcTHbIi onpoc paboTHUKAa ¢ OOyYarOIIMMCS Ha TEMBI, Bomnpocsl no
co0ecel0OBaHUE, | CBSI3aHHBIC C U3y4aeMOM JUCHUILTUHOMN, U Temam/pazaenam
(YO) paccuMTaHHOEC Ha BBIICHCHHE O0beMa JUCTIUTLTAHBI
3HaHMUN OOYYaIOLIErocs MO OMpeesIeHHO-
My pazieny, TeMe, npobdjaeme U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUM,
3 Tect MO3BOJISIONIAs aBTOMAaTU3UPO- DoHI TeCTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUs YpOBHS 3Ha- 3alaHui
HUW 1 yMEHUH 00y4aromerocs.
Ox3ameHalMoHHble | CpecTBO NPOBEPKU 3HAHMM, YMEHMH, | DK3aMEHAllMOHHbIE
OuIIeTHI HaBBIKOB. MOXET BKIIOYaTh KOMIUIEKC | OWJIETHI.
4 (€)3)) TEOPETUYECKUX BOIIPOCOB, 3ajay, npaktu- | lllkana oueHuBaHus U
YECKUX 3a/1aHUH. npoueaypa HpUMeHe-
HHUSL.
[IpomexyTouHas aTre- Ox3ameH (D) 1) yctHo (Y)
crarus (ITA) 2) nucemenHo (I1)

Odopmiienue u onucaHue OLEHOYHBIX CPEICTB

1. 9Kk3aMeHAlMOHHBIE OUJIETDI
(n1s1 ouenku komnereHuun OIIK-1)

1.1. Haznauenue: Mcnonb3ytoTcest A1 MPOBEACHUS MPOMEKYTOYHOM aTTECTAIMKU 1O AUCIUIIIINHE
"Marematuka".
1.2. PernameHT sk3aMeHa: - Bpems Ha OATOTOBKY TE€3MCOB OTBETOB - 0 45 MHH.

- C1oco0 KOHTPOJIS: YyCTHBIE OTBETHI.
1.3. [IIxana oneHUBaHUA:
"OTJMYHO" - €CIIH CTYAEHT ITyOOKO U MPOYHO OCBOMJI BECh MaTepHall MPOrpaMMbl 0OyUEHUs, UC-
YyepIibIBalolle, MOCIeA0BaTENbHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro M3jaraeT, He 3aTpyAHseTCs
C OTBETOM NpU M3MECHEHUHU 3aJlaHus, CBOOOJHO CIPABISETCS C 33Ja4aMU U MPAKTUYCCKUMH 3a/1a-
HUSMU, PAaBUIILHO 000CHOBBIBAET MPUHSATHIE PEIICHHUS.
"Xopomo'"- ecau CTyA€HT TBEPIO 3HAET NMPOTrPAMMHBIN MaTepuall, IPaMOTHO U MO CYLIECTBY €ro
W3JIaraeT, He JOIMyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIIAJIC€T HEOOXOIUMBI-
MU YMEHHUSAMH U HaBbIKAMU MIPU BBIMOJHEHUU TPAKTUYECKUX 3a/IaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYAEHT OCBOWJI TOJBKO OCHOBHOM MaTepuan mporpaMmbl, HO HE
3HAET OTICNBHBIX TEeM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IMPaBUIbHBIE (OPMYITUPOBKH,



HapyIlIaeT MOCIeI0BATEIFHOCTh U3JIOKEHHUSI MPOTPAMMHOI0 MaTepHalia U UCTIBITHIBAET 3aTPyIHE-
HUS B BBITIOJTHEHUH MPAKTUYECKUX 3aJaHUM.
"HeyaoB/1eTBOPUTEIbHO'" - €CJIM CTYJEHT HE 3HAET 3HAYUTENIbHON YacTH MPOrpaMMHOIO MaTepH-
ana, JOMyCKaeT CepbE3HbIC OMMUOKU, C OOTMBIIMMHU 3aTPYAHCHUSIMHU BBITIOIHSACT MPAKTUUECKHE 3a/1a-
HUSAL.

Kaxxnoe 3amanue dxk3aMeHAMOHHOI0 OMjIeTa OLIEHUBAETCS OTAeIbHO. OO0IIeH OIeHKON SIBIf-
€TCsl Cpe/IHEE 3HAUCHHUE, OKPYTIIEHHOE 0 1EJI0T0 3HAYCHUSI.
1.4. KoMIIJIeKThI SK3aMEHAIIMOHHBIX OUIETOB BKIIIOYAET MO KaxaoMy pasaeny 25-30 6uieroB
(XpaHsTCS B IEHTPE MAaTEMaTHIECKOTO 00pa30BaHUs).

Tunosble BApHAHTHI OMJI€TOB MPHIATAIOTCS.

MUHUCTEPCTBO HAVYKU U BBICILIET'O OBPABOBAHUS
POCCHIMCKOM ®EJEPAIINN
®EJEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VYUYPEXXJIEHUE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakynpTeT 0a30BBIX KOMIICTCHITUH, kadenpa «MaremaTuka
Jucuummaa  «MaremaTukay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Omnpenenurenu U UX CBOKMCTBA.

1 2 -1 2
2. PemmTh MarpuyHO€ ypaBHEHHE XB=A,€ClOu A= , B=

21 0 1)
2
3. Haiitu npon3BoaHy0 PYHKIINH, 33JAaHHON TApaMETPUUECKH x = " ! >, V= 12t T
+1 +1
4. Haiitu npenen GyHKINH lim XX +5+2x .
x—-1 x+1

5. Haiigure skcTpeMyMbl QYHKIUH — y = x* —2x°.
VYTBepxneHo Ha 3aceqanuu kadeapsl «Matematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadenpoii C.H. Aunpees / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S
POCCUMCKOM ®EJIEPALIMUA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
YYPEX/IEHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKHMI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 6a30BBIX KOMIIETEHITUH, kadenpa «MaTemaTuka»
Jucnummuaa «MaTteMatukay
Kypc 1, cemectp 2

DK3aMeHAIIMOHHEIN OnJieT Ne 1

1. TlepBooOpa3Has, HEONPECICHHBIN HHTErpa. TabinIia OCHOBHBIX HHTETPAJIOB.
dx

‘{/5—x+\/5—x'

2. BpluucnuTh HEONpPEAEIEHHBIN HHTErpal I

42



7.6
) s 2
3. Bpraucaute OIPCACIICHHBIN UHTEIPal J.3 sin” xcos xdx .
0

4. VYxkaxwure, KaKOH U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOSIIIHMCS
o0 o0 o0
I  xdx, f xdx, _[\/ xdx.
1 1 1

5. HaiiTu yacTHbIE IPOM3BOIHBIC BTOPOro Mopsaka GyHKIMU z = cos(x’ —2xy), yOeauThes, 4To

"no___n
ny —Zyx.

VYTBepxneHo Ha 3acenaHuu Kadeapsl «Matematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadeapoii C.H. Aunpees / /

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUMCKOM ®EJIEPALIMNA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIBHOE
YYPEXX/IEHME BBICILIET'O OFPA3OBAHU S
«MOCKOBCKHMI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DaxynpTeT 6a30BBIX KOMIIETEHITUH, kadenpa «MaTemaTuka»
Jucnummuaa «MaTteMatukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUWIET Ne 1

1. OcHOBHbIE MOHATHUSI TEOPUU OOBIKHOBEHHBIX AU((depeHINaTbHBIX YPaBHEHUI MepBOTro MOpsi-

Ka.
2. Kiaccudeckoe U CTaTUCTHIECKOE OIPEACICHUA BEPOATHOCTHU ITOABICHUA CJ'Iy‘-IElfIHOFO CO6BITI/I$[, CBA3b U
pas3inianue MEXKXIAy HUMU.

3. Pemmrts 3amauy Komm: ' = " Y S+e™, y(0)=1.
+ X

4. Pemmts ypaBHeHue: y~ —2)"+y =2x.

5. B maprun 10% HecTarmaptHbIX Aeraneit. Haynady orobpanst 3 meramn. CocTaBUTh 3aKOH pacipesene-
HUS YHCJIa CTAaHJAPTHBIX JeTalel Cpeu OTOOPAHHBIX.

VYTBepxneHo Ha 3acenaHuu kadeapsl «Matematuka» « 31 » mas 2022 r., npotokos Ne 11

3aB. kadeapoii C.H. Aunpees / /

KoMmieKTsI TeCTOBBIX 32JaHUH U KOHTPOJbHBIX pador (T, KP)
(n1st ouenku komnerenuuii OIIK-1)

110 AUCITUITIINHC Marematnka
(HaMMEHOBaHUE TUCLUILIHHBI)

1-b1ii cemecTp
1. HaiiTu 3HaY€HUs MaTpUYHOIO MHOTOWIEHa F' (A)

-1 0
f(x)z—xS+2xz—x+3,14:(3 2}
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2. HaiiTu panr MaTpusl IpUBeIEHHEM K CTYIEHYaTOMY BHIY

11 -3 13 5 17

3. Beruucnuth onpenenuTeNnb MPUBEICHUEM K CTYTICHIaTOMY BUIY 3 -5 3

2 7 -1
4. Haiitu MaTpuiy, oOpatHyo aaHHOH (a). Pemmts MatpuyHoe ypaBHeHue (0)
1 2 1
@ |3 -5 3 (6)1_2DX -2 3 5
a - =
-3 4 3 -1 0

2 7 -1

5. Pemuth cucteMy ypaBHEHUH. YKa3aTh 001Iee U OJJHO YaCTHOE peIIeHuE (a).
Pemnth cucteMy ¢ momoIsio o0paTHON MaTpullsl 1 1o popmyiam Kpamepa (6)

4x,+9x, —5x;, -8x, =5 X +2x,+x,=5
(a) 93x, +7x, —2x;, —4x, =4 (6) <3x,—5x, +3x, =-7
2x,+5x, +x;+3x, =3 2x,+7x, —x;, =13
1. 3ammcaTh pasioxKeHHe BEKTOPA X 0 BEKTOPAM ;,&,;
x=1{5-12,1}, p=1{1,-3,0}, ¢=1{1,-11}, r={0,-1,2}
2. KonnuHeapHsbl U BEKTOPBI ; u é?
a={2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. BoruvcnuTh miomaas napamienorpaMMa, HOCTPOEHHOTO Ha BEKTOpax a U b o — yroi Mexiy
BEKTOpaMU p U ¢

—_ — — —

a=2p+q,b=p-3q, |p|=2,

1. Yucnosas IOCICA0BATCIbHOCTD. Hpe):[en YHCI0BOM OCICA0BATCIbHOCTH. Beckoneuno mamsie U OeCKO-

HEYHO OOJIbIINE ITOCIEN0BATENLHOCTH. YKco €.

2. tox?
Haiitu npousBognyto QyHKUMM y =

7 +5
3. JlaHbl BEKTOPHI d = (2;3),5 = (1;—3),5 = (—1;3). ITpu KaKOM 3HAYCHUH (X BEKTOPBI
p=a+ ab, g = d+2C KoJUIMHeapHBL.
TecToBOE 3a1aHHE 0 KOMILVIEKCHBIM YHCJIaAM
3AJIAHME 1

YcTaHoBUTE COOTBETCTBHE MCKAY KOMIIJICKCHBIM YHUCJIOM U €I0 MOAYJIEM.

! 1-i 242
2 2+2i 2
3 -3+4i 2
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4 V3 -2 5
3 J7

3AJIAHUE 2
JleiicTBUTENbHAS YaCTh KOMILIEKCHOTO urciaa (3—2i)> paBHa
BAPUAHTBI OTBETOB: 1) V13 2)5 3)13 4) 9.

3AJTAHHUE 3
Ha pucyHke mpencraBieHa reOMETpUYECKast HILTIOCTPALUs KOMIUIEKCHOTo yncna z = X +1y. To-

I/Ia TPUTOHOMETpHYecKast (hopMa 3arucy ATOTO YHCIIa UMEET BH/T

YA
1/2 =
0 B2 X
| OtBer ‘ |
3AJIAHHUE 4
BekTop, COOTBETCTBYIOLIMI CyMMe KOMILIEKCHBIX Yucen z, =—1+i u z, =2-3i, n300paxkeH Ha
PHUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
_ A, A
' 2
1) 1 ) ok 3) y 4)
1
T o x 0 T 0 X 0 2 x
-2
3AJTIAHHME 5
JlaHbl 2 KOMIUIEKCHBIX YHCTIA Z; U Z,.
YA y
225°

- 0 -
0 _— T _—
e X
Z,

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

<

| OtBer |

3AJIAHME 6
JlaHBI 2 KOMITEKCHBIX YHCIIa Z| 1 Z,.

YA YA

Z;
4 5
._\_{20 60"
.I. e e——
0 X 0 X

Torna aprymeHT otHomeHust arg(z,/z,) (B rpagycax) paBeH
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| OtBer | |
3AJIAHME 7
Haiiti MoTysie KOMIUIEKCHOTO uncha Z, eciu Imz =3, a argz =arcsin(3/5).

‘ Otset ‘ |
3ATIAHUE 8

JlaHO KOMIUIEKCHOE YUCIO0 z =2+ ,/5i. YCTaHOBUTE COOTBETCTBUE MEX]y ONEPALUIMU HaJ JaH-

HBIM YHCJIOM M PE3YJIbTaTaMHU UX BBIITOJHCHMUS.

: z 24/5i
2 z/ ‘Z‘ 4
3 z+z 9
) z-Z 2 5.
3 3
3AJJAHHUE 9
Haiitu 3Hauenus kopHs 3/ —1 . [Tokas3aTh X Ha KOMILIEKCHOM MIOCKOCTH.
| Otser |
3AJJAHHME 10

/2 2 JEJ

Ilycts z= V2 +i—. Bpruuciurs | —+i—
2 2 2 2

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

3aaaun Mo MaTeMaTHIECKOMY aHAJIH3Y
1. HaiiT mpou3BOAHYIO V. :

a) y=arctg’ In Jx 0) yz(\/;)
x+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e' cost
2. Haittn lim[l— ! ]
x| x - arctgx

1
2
3. [IpoBecTr MOJIHOE UCCIIEAOBAHUE U IIOCTPOUTH rpaduK f (x) =X +—

1. BpIUnCAUTH NpEAEIB:

n+l n-1 :

LlimZe > 2 1im 3% 3 i (1-3x)"

n—w 314 g7 ) x—>+0
2. BBIYUCITUTD TIPOU3BOIHBIE:

cosb6x
= 2. y =arctg’ +sinln2x
Y 3sin(12x+1) 7 8 1=2x2
x+4 2

1. IToctpouts rpaduk: y = ; Y=
P paduk: y 2 NS
2. Haiitu npenensi:

(2-n) =(1+n) 2)im Jn+2-38n* +3
’H""(l+n)2—(2—n)2 o Yn+S5+n
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2 n
3) 1im(2” +3] 4) limn(\/nz +1—n)
J’_

n—»0
0, x<—-x

3. HcciienoBath Ha HEMPEPBHIBHOCTH M BBITIOIHUTE YEPTEXK: Y =<sinx, — 7 <x <0
7, x>0

DOYHKIHMN HECKOJbKHUX MepeMeHHbIX

o l4 l4
HaiiTi yacTHbIe MPOM3BOHBIE BTOPOTO MOPsiAKA, YOEIUThCS, UTO Z w —Z

VX
_ =y 3 2 2 x2+3y2
l.z=e , 2.z=cos(x” —2xy), 3.z=4y -2x, 4. z=In(xy—x"), S.z=——,6.
Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z= e’ o, z=xcos’y, 10. z=y’sin’x.
Haiitu rpapguent pynkuun z = f(x,y) BTouke M (x,,V,)
2 4 2 2
Lz=2l My@6); 2= aacny; sz=2. M)
Jx 4xy x
4. z=x"-3y’x, M,(32).
HccnenoBath Ha SKCTpEeMYM (YHKIIHIO
l. z=x"—x+y" +2y, 2. z=2x"+xp—x+)>,
3. z=x"-2x+4y—y°, 4, z=x"-3x+3y" +4y,
5. z=x"+y* +4xy.
2-0i1 cemecTp
Ilo uHTEerpaam
BbIuucauTh HeonpeaeaeHHbIe HHTErpaJibl
1 jL 2.[x-27"dx 3. [e"cosxdx 4. j# 5. xcos3xdx
2(x +/x 6x+18
dx x—1 x+1 dx sin’ x
6. | — ——dx x 0. 10. dx
Jx2+6x+5 «/x-i— +2 Ix2+3 I\/l—xzarcsinx Jcoszx
BoruncauTh onpeiesieHHbIe HHTETPAJIbI
LT 3sin? veosxdx 2. =2 3 -De'dr 4B s &
0 o1+ 0 1xy7+Inx S 11+43x-2
2 2 4 1 V3 3 2
Lrx dx 7. [——— dx jﬂdx 9. Ix4dx 10. [V4-x*dx
S arctgx 1(3x+5)° 0o x"+1 0 A1+ x2 0

Heco0cTBeHHbIE HHTETPAJIBI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCSI CXOAIUMCS

T\/;dx, Tx_3dx, T\/x_de.

dx

2. BEIUMCIATE HHTET paJl, YCTaHOBUTH €T0 CXOAUMOCTD WJIN PACXOAUMOCTD J. 1
e



9]
3. BBIUHCIIHTD HHTETPAJI, YCTAHOBHUTD €r0 CXOJUMOCTD HIIM PacXoquMocTh [ In xdx
1

a dx
4. BBIYMCIUTE HECOOCTBEHHBI HHTETPAI IT, YCTaHOBUTH €0 CXOAUMOCTD HJIH
04/ X

PacxXoauMOCThb.
1
5 dx
5. BBILII/ICHI/ITB HeCO6CTBeHHLII/I I/IHTeraH _2 . yCTaHOBI/ITL €ro CXO0ANMMOCThb UJIN
-1
PacxoauMOCTb.
1
dx

1. Beruucnuth HECOOCTBEHHBIN HHTETPAIT J.—3 , YCTAaHOBUTb €0 CXOJAMMOCTh WJIU

0
pacxoauMoOCTb.

BbIYMCJIMTD ABOiiHbIE HHTErPaJIbI
1. [[(x+5y)dxdy, D={(x,y)|0£x£1, 0<y<l1}.
(D)
2. [[A0-x*—y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}.
(D)
3. [[(x+y)dxdy, D — MHOXeCTBO TOUEK MIOCKOCTH, OrPAHUYEHHOE JIMHUAMU ) =X, V=X .
(D)
4. [[4xydxdy, D — MHO€ECTBO TOYEK IIOCKOCTH, OTPAHUYECHHOE JTMHUSIMU
(D)
x=1, y=x, y=3x
5. [[(x* +y)dxdy, D — MHOMECTBO TOYEK IIIOCKOCTH, OrPAaHUYEHHOE JIMHUAMU
(D)
y=x/2, y=2x, y=2/x (x>0).
BbIUHCINTD IBOMHBIC HHTETPAJIbBI, IEPEH/ISA K MOISPHBIM KOOPAUHATAM
1. [[(4x® +4y* +6)dxdy, 20e D={(x,y):x’+y* <1}.
(D)
2. [(Byx* +y? =2)dxdy, 20e D={(x,y):x" +y> <4},
(D)

N3meHuts MOPAAOK UHTCTPUPOBAHUA B ﬂBOﬁHOM HHTCrpajc
2-y

1. ixg(xz + v )dxdy , 2. deiﬁf(x, Yy, 3. idy [ 6, y)dx.

y

BpIuncianTe KpUBOIMHENHBIE HHTETPAJIbI
1. [xyydx+(x+y)dy, rne L - myramnapaGonsl y=x" ¢ HanpaBJEHUEM OT TOUYKH
L

B(2;4) x Touke A(0;0).
2. [2xydx—x’dy BIONB OTpe3Ka IPSIMOH, BEIXOSIIETO U3 Hauana koopaunar O(0;0) u
L
3aKaH4YMBaroIIerocs B Touke A(2;1).
3. [2xydx—x*dy  Bpmonb nyru napaGonsr Y = X ? ¢ HAYATBHOI 0(0;0) 1 koneunoit A(2;4)
L

TOYKaMH.

4.[2xydx+x’dy  Bmonb nomanoii OBA, rae O(0;0), B(2;0) u A(2;]).
L
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5. Haiitu 06beM Tena, HoIy4eHHOro BpaleHueM BOKpyT ocu OY (urypsl, OrpaHU4E€HHON JIMHU-
amu y=x, y=1 x=0.

6. Haiitu o6beM Temna, MoJy4yeHHOTo BpalieHueM BOKpyr ocu OX ¢urypsl, orpaHH4eHHON JTUHUS-
M y=x>, y =x.

7. Haittu nnomaas GUIrypsl, OrpaHMUYEHHON TMHUAMI =X, y=—x+2
Ilo psinam

I/ICCJICI[OBB_TI: Ha CXOAUMOCTD pAAbI

1 2 o0 — 1 o0 — o0 o0
1.Zsmzn, 5 Z1 zsmn’ 3.5 n-3 4 Zn+5 ’ 5 zl\/m(gj

n
2

n=l N n=l N +1 .n:1n2+10’ n=l1 Sn

© 2" o 2n+1Y)" o 4n* -3 = In*3n © 10
6. , 7. 8. , 9. , 10. .

zln ,,2_1(5%4} ,,Z=14n2+3 21 n ,,Zzl(n+1)1n2(n+1)
BBIHCHHTB, CXOUTCHA JIN a6COHIOTHO, YCJIIOBHO HJIM paCXOAUTCA P

o _1 n—1 - 1\ © _1 n 2 o (_ n+l - _1\"
R G N Y U N | S e

n=1{ 3 " n:1(6n+2) n=1 6n n=l  Sn n=1 3n2+1

—| (n+1)

o0 . n "
D (Zn —1) '

3. HaliTu uHTEpBaJ CXOUMOCTH psifa U UCCIEI0BATh €ro MOBEICHUE HA KOHI[aX MHTEpBajia

= n (x)
CXOJIUMOCTHU > — .
m=in+1\ 2

o 1
4. Pa3noxurts B psag Teinopa no creneHsm x GyHkmuoo — f(x) = 7 sra6’ UCITIONIb3YS
X" =5x+

TOTOBOE Pa3JI0KEHHE.
5. Pa3noxuTts B psa Teitnopa no crenensm (x —z/2) pynkuuto  f(x)=cosx,

HCIIOJIB3Ys T'OTOBOC Pa3JIOKCHHUC.

3-nii cemecTp

TecroBoe 3agaHKe 110 00BIKHOBEHHBIM TH(PPepeHINATBLHBIM YPABHEHUSIM

3AJJAHME 1.
VY cTaHOBUTE COOTBETCTBUE MEXKLy HOMEPOM YPABHEHUS U €T0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+y2 sin2xljdx—2ycos2 xdy=0

3) yr_%zzx\/} 4) ypW3+2x7 ) =xy3+2)7 .

ypaBHEHHE C pa3JeIIIOUIIMHUCS TIEPEMEHHBIMH,
nuHeHoe auddepeHnranbHoe YpaBHEHHE,
ypaBHEHHE B OJHBIX Auddepennnanax,
ypaBHenue bepnyim,

- YpaBHEHHE, IPUBOJAIICECS K OTHOPOJTHOMY.
3AJTIAHME 2.

JlaHo ypaBHeHme mepBoro mopsaka (5xy” +x’)dx—(y° —5x’y)dy=0 B ¢opme, conepaieii

middepenmmansl. [IpuBenuTe ero K BUay, pa3perieHHOMY OTHOCHTEIHHO IPOU3BOIHOM.
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| OtBer |
3AJJAHME 3.

Jlano nuddepennuansroe ypapuenne ) = (2k +3)x*, Torma gyskmms y=2x" sBusercs ero
peuieHueM npu k, paBHOM:

| OtBer |
3AJIAHME 4.
O6muit uaTerpan nupdepeHuanTbHOr0 ypaBHeHus  y dy = d_)zc UMEET BUJL
X
| OtBer | |
3AJIAHME 5.

VKakuTe MHTErpajibHyI0 KPHBYIO pemreHus 3agaun Komm 11 oOBIKHOBEHHOTO nuddepeHnnanb-
Horo ypaBuenus xy'=y—-1, y(1)=2.

yA

TN @™ >

0 X
1

BAPUAHTBI OTBETOB: DA 2)B 3)C 4)D.
3AJTAHME 6.
Jlano nudQepennuanbHoe ypaBHeHHe BTOporo mopsaka ' =x’+x. Torga obuiee pereHue

YPaBHEHHUS UMEET BUJL
BAPUAHTBI OTBETOB:

1 4 1 3 1 4 1 3
1 =—x"+—x +Cx+C 2 =—x"+—x"+Cx+C
)y 12 3 1 2 )y 12 6 1 2

1 1
3) y:§x4+§x3+C1x+C2 4) y=6x"+2x"+Cx.

3AJIAHME 7.
Pemenue 3amaun Komm ~ y"=2x+1,  p(0)=)'(0)=0 UMEET BHI

BAPUAHTBI OTBETOB:

3 3 2 3 3
X

X ) X X ) X
1)y-3+x 2)y—3+2 3)y—6+x 4)y—2 X.
3AJIAHHE 8.
Jano nuddepeHipaipHoe ypaBHEHHE BToporo nopsaka 2xy”—y' =0, Ttorma ero ooiiee penieHue
HUMEET BHI:

| OtBer ‘ |
3AJIAHHE 9.
Jano muddepeHnnanpHoe ypaBHEHHE BTOPOro mopsaka )'ctgdx +4y =0, torma ero obimee pe-
[IIEHUE UMEET BH/]
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C cos4x+C,

3) y=C;sin4x+C, 4) y=-C,;sindx+C,.
3AJIAHUE 10.
KopHu XapakTepicTHyeckoro ypasuenns pasusl ky =k, =—1,  k; , =+2, rtorma dpynnamen-

TaJbHAsI CUCTEMA PEIICHUI JTMHEHHOTO OAHOPOIHOTO AU(PEPEeHIINATHFHOIO YPAaBHEHUS C TIOCTOSH-
HbIMH KO3 utinenTamu OyaeT UMETh BUJI
BAPUAHTHI OTBETOB:
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2x
9

)y =e, y,=e y3 =cos3x, y,=sin3x
2) yl :e_xa y2 :e—Zx, y3 :e3x, y4 :€_3x
3) =€, y,=e”, yy=cosldx, y,=-sin3x

X 2x —2x

4) yy=e ", y,=xe’, y;=e”, y,=e
3AJIAHME 11.
KopHu XapakTepucTuuecKoro ypaBHeHus paBHbl k, =k, =5, k;, =5%i. Torna obuiee perieHue

JUHEHHOTO OJHOPOAHOTO MU PEpEeHIIMATIBHOTO YPaBHEHHS ¢ TOCTOSHHBIMU KodddurreHTamu Oy-
€T UMETh BU/I;
| OtBer ‘ |

3AJTAHHE 12.
W3BectHa (yHIaMeHTaNbHAs CHCTEMa PEHICHWH OIHOPOJHOTO JHHEWHOTro au(depeHInaIbHOTO

ypaBHenus: y,=1, y,=x, y,=x". Torja 4acTHOe pelicHHE YPaBHECHHS, yIOBIETBOPSIONIEE
HavaybHBIM yeroBusam  p(0)=2, 1'(0)=—1,

y"(0)=-2, pasHo:

BAPUAHTBI OTBETOB:

) y=2+x-x" 2)y=2-x-2x" 3)y=2-x-x" 4) y=2-x-05x".

3AJTIAHHUE 13.

@Oynkmusa y=Ce” +C,xe" sABuseTcs OOIIUM PEIICHHEM JMHEHHOTO OJAHOPOAHOTO MuddepeHiu-

QJILHOTO YPaBHEHHs C MOCTOSHHBIMHM KO3 (UIUEHTaMH, TOTJa €r0 XapaKTepHUCTHYECKOE ypaBHE-
HUE UMEET BU]I

BAPUAHTBI OTBETOB:
Dk*=1=0 2) k’—k=0 3) k*+2k+1=0 4) k’-2k+1=0.
3AJIAHUE 14.
O6iuee pemenne aupdepenuansHoro ypasaenus ' +4y'+3y=0 wumeer Bua
| OtBer ‘ |
3AJIAHUE 15.

YacTHOMY  pCUICHHIO  JIMHEHHOTO  HEOTHOPOAHOrO  Ju((dEepeHIMaTbHOrO  ypaBHEHHS
y"=3y'+2y=2x—1 1o Buay €ro npaBoi 4acTu COOTBETCTBYET ()yHKIIHSI

BAPUAHTBI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3) y,=Ax 4) y,=Ax"+Bx+C. .
3AJIAHHUE 16.
JlaHo TUHEHOE HEOJHOPOAHOE MU PEpEHIIMATFHOE YPAaBHEHUE C TTOCTOSIHHBIMU KO3 PHIIMEHTaMU
2y"+y'+2y =xe"sin2x. 3anucaTh BHI YACTHOTO PEIICHHUS C HEOIMpPEACIICHHBIMU K03 dHIneH-
TaMu

| OtBer | |
3AJIAHHME 17.
JlaHo nuHelHoe HeOJHOPOAHOE TU(PEepeHIIMaTbHOE YPAaBHEHUE C TOCTOSIHHBIMU KO3 pHLIMeHTaMU
V'+4y=2ctg2x. B KakoM BHujle CIEIyeT HCKaTh YaCTHOE pEIICHHE HEOJHOPOIHOIO ypaBHEHHUS

METOJIOM BapHalliK POU3BOJIBbHBIX IOCTOSHHBIX ?
‘ Otser ‘ |
3AJJAHUE 18.
Pemrenue kpaeBoii 3amaun " =2x+1, 0<x<3, y0)=1, y3)=9/2
HUMEET BH
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3 2 3 2
X X X

BAPHAHTBI OTBETOB: 1) y ="+ -=3x+] 2)y=?+%—3x+1 3)

—x—3+x—2—&x+1 4) —x—3+x—2+&x+1
YT, YT TS '
3AJIAHME 19.

Jano nuddepenuunansHoe ypaBHenne y' = y° +2x u HauaneHoe yciaosue y(0)=1. Torma nepssie

TPH WICHA PA3JIOKEHMSI €T0 PEIICHUS B CTEIICHHOM PAJl UMEIOT BUJ
BAPUAHTbBI OTBETOB:

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

! — 3 ,
Oomiee pemieHune cucteMbl auddepeHInaIbHBIX YPaBHEHUH {yl, &
Y =2y -y,

UMEeT BUJI
BAPUAHTBI OTBETOB:

y, =Ce™ +Ce™, y, =Ce ™ +Ce™,
1) 2 2) 2

Yo = ECIer ~Cye™ V2 = _Ecle_zx ~Cpe™

y, =Ce™ +Ce™, y, =Ce ™ +Ce™,
3) 2 ) 2 .

Vs :EClezx +C,e™ Vs :—ECIezx +C,e ™.

TecToBOE 3a1aHUE N0 TEOPUH BEPOATHOCTEH M1 MATEMATUYECKON CTATUCTUKE

3AJAHHME 1

KonnyectBo cnoco0oB pacnpeneneHuss Tpex MNPU30BBIX MECT B OJIMMIIHNAJIE MO TEOPUH BEPOSITHO-
cteil cpeau 10 y4acTHUKOB paBHO

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

3AJAHHME 2

W3 ypHBI, B KOTOpPOW HaXOmsATCs 6 OenbIX U 4 YepHBIX Iapa, U3BJIEKAOT Haymady 2 mapa. Torma
BEPOSATHOCTH TOT0, YTO 00a 1mapa OyayT OeibIMH, paBHa

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

3AJJAHHME 3

B xpyr paguyca R OpomreHa Touka. Torma BeposSTHOCTh TOTO, YTO OHA IMOMAJET B 3aIITPUXOBAH-

HY10 O6J‘IaCTB, paBHa
YA

o
<y

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

3AJJAHUE 4

Hecosmectnbie cobbitus A, B,C He 06pa3yioT NOIHYIO TPYIITY COOBITHM, €CJIU UX BEPOATHOCTH
paBHBI:

1) P(4)=2/3,P(B)=1/6,P(C)=1/6 2) P(4)=1/3,P(B)=1/2,P(C)=1/6

3) P(4)=1/4,P(B)=1/3,P(C)=1/6 4) P(4)=1/4, P(B)=1/3,P(C)=5/12.

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

3AJIAHME 5
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Bpocator 2 monetbl. CoObITHS: A - Tep0 Ha MepBOi MOHETe, B- nudpa Ha BTOPOl MOHETE SIBIISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMH  4) 3aBHCHMBIMU.

3ATAHHUE 6
Crynenr 3Haet 20 BonpocoB nporpaMmMmsl U3 30. Torga BEposSTHOCTh IPaBUIILHOIO OTBETA HA 3 BO-

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

3AJAHHUE 7
B nepBoii ypHe 6 Oenbix B 8 YepHBIX MIApOB, BO BTOPOM 7 OenbIX M 3 4epHbIX mapa. M3 Haymgaay
B3SITOH YpHBI BEIHYT OAMH I1ap. Torza BeposiITHOCTh TOTO, YTO ATOT LIAp OKAKETCst OeIbIM, paBHA

‘ Otser ‘ |
3A/IAHME 8
CoObiTHe 4 MOMET HACTYIUTh JIHMIIb MPU YCIOBUH MOSIBIECHHS OJHOTO U3 2-X HECOBMECTHBIX CO-

ObiTuil B, u B,, oOpa3yoouux nonxyo rpynmny. M3sectHsl BepostHOCTh P(B)=2/3 U yclloBHbIE

BepositHocTH Py (A4) =1/3, Py (A)=2/5. Toraa BeposTHOCTb COOBITHS A pasna

BAPUAHTHI OTBETOB: 1) 16/45 2)28/45  3)22/45  4)17/45.
3AJIAHHUE 9
I[I/ICerTHaH cnyqaﬁHa;I BCJIMYMHA 3a/laHa 3aKOHOM PacCIIpCACIICHUA BCpOHTHOCTeﬁ

X 1 3 5
P 0,1 0,3 0,6
Torna eé GyHkuus pacnpenenenus BepostHocteil F'(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu x<I1
0,3 l<x<3 0,4 l<x<3
N Fay=1% npu 1<x 2 Fry=1 npu X
0,6 mpu 3<x<5 Il npu 3<x<5
1 npu x>5 0 npu x>5
0 npu x<1 0 npu x<1
0,1 l<x<3 0,1 l<x<3
N F@=1, o Y@=
04 mnpu 3<x<5 03 mpu 3<x<5
1 npu x>5 0,6 npu  x>35.
3AJTAHHE 10

HenpepbiBHas cityvaiiHasi BeTMUMHA 3a/laHA MHTETPAIbHON (YHKIIUEH
0 npu x<0,

pacnpeneneHus BeposTHocTel  F(x)={x"/9 npu 0<x<3,
1 npu x>3.

Torna mwioTHOCTH BeposiTHOCTEH f(X) mMeeT Buj

| OtBer |
3AJJAHHUE 11
I'padux mnoTHOCTH BeposiTHOCTEH f(X) Moka3aH Ha pucyHke. Torna 3HaueHue d
fooA
’
Oi 2a X
pPaBHO

BAPUAHTBI OTBETOB: 1)0,5 2)1  3)42  4)2.
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3AJAHHUE 12
JluckpeTHas ciaydaiiHasi BeTMYMHA 3a/1aHa 3aKOHOM paclpe/IesieHNs] BEpOITHOCTEH
X 0 1 3
P 0,2 0,3 0,5
Toraa e€ MaTeMaTHYECKOE OXKHUAAHNUE U IUCIIEPCHSI PaBHBI
| OtBer ‘
3AJJAHMUE 13
BepositHocTs mosiBiieHust coObITHS A B 30 HE3aBUCHMBIX HCIBITAHHSIX, MIPOBOAMMBIX 1O CXEME
bepnymnnu, pasua 0,6. Toraa nucnepcus yucia MOSBICHUN 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2) 18 37,2 4)12.
3AJJAHUE 14
HemnpepbiBHas cnyuaiiHas BenUYMHA paclipeleiieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torma eé
MAaTEeMaTHYECKOE OKUIAHUE U TUCTIEPCUsI COOTBETCTBEHHO PABHBI
| OtBer | |
3AJJAHME 15
HenpepsiBHas ciyvaitHas BennurHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpeeleHUs] ¢ MaTe-
Matuueckum oxuaanuem M (X) =a =20. BepositHocTs €€ nomananus B uaTepBan (20, 25) paBHa

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

‘ OtBer ‘ |
3AIAHHUE 16
Cratuctuueckoe pacrpeaeacHie BbIOOPKU UMEET B

X, 2 4 5 8

n, 2 5 7 6

Torma oTHOCUTENBHAA YacTOTa BAPUAHTEl X, =4 paBHa

‘ Otser ‘
3AJAHHME 17
ITo BeIOOpKE 0O0BeMa 7 =100 mOCTpoeHA THCTOrpaMMa 4acToT.
naA
h
10
8 —
a
2
0 4 8 12 16 X

Torna 3HauyeHHe a PaBHO:
| OtBer ‘
3AJIAHUE 18
N3BeCTHO CTaTUCTUYECKOE pactpeielieHne BEIOOPKH
X, 6 7 10 12 13

n, 5 6 8 1 4

Torna e€ BeIOOpOYHas cpenHss X, paBHa

| OtBer | |
3AJIAHME 19
Jlana BbiOOpka oO0bema 7. Eciu kaXkaplil 3IeMEHT BBIOOPKH YMEHBIIUTh B TPU pasa, TO BHIOOPOU-

Hast cpefHsa X,

BAPUAHTBI OTBETOB: 1) He uzmeHurcs 2) yMmeHbLIUTCS B 3 pasa
3) yBenmuuuTcs B 3 paza  4) yMeHbIIUTCS B 9 pas.

3ATIAHHME 20

Mopna M ,u Menuana m, BapuallMOHHOTO psja
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X, 12 13 15 16 18 20
n, 4 9 18 14 11 5

paBHBI
| OtBer ‘
3AJIAHHME 21
Bri6opouHnas cpenHsis A JaHHOTO CTaTUCTUYECKOTO pacipeieNieHUs BEIOOPKU
X, 2 4 5 8 10

n, 4 7 14 8 7

paBHa X, =6. Torxa BeiGopounas nucnepcust D, paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJAHUE 22
Haiitu noBeputenbHbI MHTEPBA ISl OLEHKH ¢ HAJASKHOCThIO ¥ = 0,95 Hem3BecTHOro mMaremaTu-

4ECKOro 0XKMJaHMS HOPMAJIbHO PACIIPE/IE/ICHHOr0 NpHu3HaKa X TIeHepalbHOW COBOKYIHOCTH X,
€ClIi U3BeCTHBI 00beM BbIOOpKH # =30, BbIOOpouHas cpennss x, = 2500, cpenHee KBaaparude-

CKOE€ OTKJIOHEHHUE IeHEepabHOM COBOKYMHOCTH o =100, KBaHTWUJIb HOPMAJBHOTO paclpeesIeHus
t=2,58.
‘ Otser ‘ |

3AJIAHHME 23
[Ipu moctpoeHuu ypaBHEHMs JUHEHHON perpeccun Y Ha X : y =ax+b momaydyeHsl cleaylonye

pesymbrarel: 7, =0,5, o, =2, o, =1,1. Torna BeiGOpouHbIi KO3bUUKEHT perpeccun OyAeT paBeH

BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJTAHHME 24

Bri6opouHoe ypaBHeHue nuHEHHOM perpeccun ¥ Ha X wumeer Bua: y =2x—3. Toraa BeiOopou-
HBIA K03 PHULIMEHT KOPPENAIIUN MOKET OBITh PaBEeH

BAPUAHTBI OTBETOB: 1) 0,6 2) -0,6 3) -2 4) -3.

3AJAHHME 25

Ecnu ocHoBHas runotesa uMmeet Bua H,: a =16, To KOHKypupyollel OyneT runoresa:

BAPUAHTBI OTBETOB: 1) H,:a<16 2) H,: a<l6
3) H:a>16 4) H,:a>14.

OneHka «0TJIIMYHO» BbICTaBIsAETCS CTYAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OLICHKA «XOPOILIO)» - 32 He MeHee 75% NpaBUIIbHBIX OTBETOB;

OILICHKA «YJIOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OILICHKA «HEYJIOBJIETBOPUTEIBHO» - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiekt BonipocoB (YO)
(n1st ouenku komnerenuun OIIK-1)

JUHEHHASA U BEKTOPHASI AJITEBPA
MaTpulibl, TUIIBI MATPHILL.
Onepauuu ¢ MaTpuaMu, UX CBOWCTBA.
YMHOXEHUE IPSIMOYTOJIBHBIX MATPULL.
MarpuuHnas popma 3alucH CUCTEMbI TMHEHHBIX aIredpanyecKux ypaBHEHUH.
Onpenenuren U UX CBONCTBA.
[Tonsatue onpenenutens. MUHOPBI U anredpanyecKue JOMOJIHEHHS.
CucreMbl TMHENHBIX aIreOpanyecKux ypaBHEHHM, OCHOBHBIE MTOHATHS U OIPECIICHNUS.
IIpaBuio Kpamepa pemenust cucTeM JIMHEWHBIX yPaBHEHUH.
OOparHast MaTpuIa u €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00PAaTHOW MaTPHIIBI.

LRI B LD —
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10. Penienne cuctem JTUHEHHBIX anreOpanyeckux ypaBHEHUM METO10M OOpaTHOM MAaTPHIIbL.

11. Meton I"'aycca pernieHust CUCTEM JTMHENHBIX ypaBHEHUH.

12. Pemienrie mpou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeTo10M ["aycca.

13. Paur matpuisl. Teopema Kponekepa — Kanenu.

14. OnHOopoaHbIE CUCTEMBI JTUHENHBIX ypaBHeHUN. Kpurepuii cyiiecTBoBaHUS HETPUBUAIBHBIX pe-
LICHUMN.

15. IloHaTre BeKTOpa U IMHEWHBIE ONIEpalliy HaJl BEKTOPaMHU, CBOICTBA ONEpALIUM.

16. JIuneitnas koMOUHAIUSI BEKTOPOB.

17. JIuneliHas HE3aBUCUMOCTb U JIMHENHAs 3aBUCUMOCTb F€OMETPUYECKHX BEKTOpoB. Kpurepuii
JIMHENHON 3aBUCUMOCTH.

18. Tlonsatue 6a3uca. KoopauHaTel BEKTOpA.

19. OproHOopMupOBaHHbIN Oa3uc. Pa3nojkeHne BekTopa o BeKTopam Oasuca.

20. YnopssoueHHast TpOKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEILIaHHOE NPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM 0azuce.

22.YciioBusi OpTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23. JIuHeiiHble IPOCTPAHCTBA.

24. Marpuna nepexoja ot 6a3uca kK 0a3ucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHHSI MATPULIBL.

MATEMATHUYECKHA AHAJIN3

[ToHsTHE IEPEMEHHON BEIMYUHBI U 00JI1ACTU €€ HU3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKINH.

OmnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEILHOCTH.

[Ipenen uncnoBoil mocneaoBaTENBHOCTU. ApU(METHUECKUE OTIEpAIIMK Hal MOCIEA0BATEIIbHO-

CTSIMHU.

5. VYcnoBus cyliecTBOBaHUSI KOHEYHOI'O INpEAEa YUCIOBOW IocienoBarenbHocTu (Teopemsl Ko-

mu 1 Beliepmrpacca).

Bropoii 3ameqaTenbHbIi Ipeaeil.

7. llpenmen dbynkuuu. Onpenenenus. ['eomeTpuueckas MHTEpIpeTaus MOHATUS Npeaena (QpyHK-

uuu. CBoiicTBa peIETIOB.

beckoneyno Manbie, 6eCKOHEUHO OObIIHE PYHKITUU.

IlepBblii 3aMe4daTenbHbIN Ipeaes.

10. beckoHeuHO Mable BETUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJble U MX HUCIIOJIb30BAHUE MPU
BBIYHCIICHUH MpeaenioB. Tadiuiia SKBUBAICHTHRIX OECKOHEYHO MAIbIX.

11. HenpepbiBHOCTh (DYHKITMU B TOYKE W Ha mpomexyTke. OgHocToponHue mpenensl. Kiaccudu-
Kalus TOYeK pa3phiBa rpaduka.

12. CpoiicTBa (yHKIIHA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmrpacca, bonbiiano — Korm).

13. IIpousBonHas. I'eomerpudeckuii u puznyeckuii cMpica npou3BogHoN. KacarenbHas u Hopmalb
K TUIOCKOH KpHUBOI.

14. Tabnuiia mpOU3BOJHBIX OCHOBHBIX dJIEMEHTAPHBIX (YHKITUIA.

15. CBs13p MEXIy CYIIECTBOBAHUEM MPOU3BOJIHON (PYHKIIMU B TOUKE U HENIPEPHIBHOCTHIO (DYHKITMH
B TOU K€ TOYKE.

16. IlpousBoaHast CyMMBbI, TIpou3BeaeHUs, YacTHOro. [Ipon3BoaHas CI0KHONH M oOpaTHOM (PyHK-
107178

17. IlpousBoaHas mMapaMeTPpUUIECKH 3aAaHHOU (PYHKITHH.

18. IIpousBonHas PyHKLINH, 3aJaHHON HESBHO.

19. InddepennmpoBaHue CIOXKHON MOKa3aTeIbHON (QyHKIIUH.

20. Iuddepenuupyemocts. uddepennman. ['eomerpuueckuii cMpicn nuddepenuana.

21. IlpousBoansie u qudPepeHIraIbl BHICIINX MOPSIKOB.

22. OcHOBHBIE TeopeMbl AuddepeHmaIbHoro ncuncienus (reopema depma, Teopema Posst, Teo-

pema Jlarpanxa, Teopema Korm).

b=

a

0O *
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23.
24.

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

SNk WD

= O 0~

e A R

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

1.

IIpaBuio Jlonurans.

Mmnorounen Teiopa u ero cBoiictBa. ®opmyna Teinopa. OcraTounsiit uieH popmyisl Teii-
nopa B ¢popme Jlarpamka u [leano.

AcuMnTotsl rpaduka GyHKIUH.

OkctpemyM. Heobxoanmoe ycnoBue 3KkcTpeMyMa.

JlocTaTouHBIE YCIIOBUS IKCTPEMYyMa.

JlocTatouHoe ycioBHe BO3pacTaHus (yObIBaHHS) GYHKIINH.

HauOonbiiee n HaumeHblee 3Ha4eHNs QYHKIIMU Ha OTPE3Ke.

BoinykinocTs, BOTHYTOCTb, TOUKa Nepernda. JlocraTouHoe yCclIoBrUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xonumoe ycnoBue Touku neperuda. JJocratounoe ycioBue neperuoa.

OOm1ast cxema OCTPOCHHUS ¥ HCCIIeIOBaHUS rpaduka QyHKIHH.

OYHKIIMU HECKOJIBKUX ITIEPEMEHHBIX

OmnpeneneHne M reOMETPUIECKAN CMBICT ()YHKIIUHU IBYX NMEPEMEHHBIX.

Jluauu ypoBHS PYHKIMHU IBYX ITEPEMEHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIINH HECKOIBKUX MEPEMEHHBIX, UX TEOMETPHUECKUI CMBICTT
@OyHKIMN HECKOJBKHUX IEPEMEHHBIX, OHSATHE TTOJIHOTO TuddepeHnunana.
JuddepernrpoBanue CI0KHBIX GYHKINNA HECKOIBKIX TIEPEMEHHBIX.

ITpon3BoiHBIE BBICUIMX MOPSIKOB (PYHKLIMH HECKOJIBKHUX MepeMeHHbIX. CMelIaHHbIe TPOU3BOI-
Hble. Teopema IlIBapna.

[TpousBoaHas GpyHKIIMN HECKOJIBKUX IMIEPEMEHHBIX 10 HANPABICHUIO.

[Tpon3BoHas 1O HANIPABICHHUIO U TPAJUEHT CKAJISIPHOTO TOJIS.

OKeTpeMyM (PyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

. HeoGxonnmoe u octaTogHOE YCIOBHS SKCTpeMyMa (DyHKIIMH ABYX MTEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpasnasi, HeonpeAeneHHbINH HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.
3aMeHa NepEMEHHOM U UHTETPUPOBAHME 110 YACTSM B HEOIIPEIEIEHHOM UHTErpase.
WuTerpupoBanue ¢ TOMOIIBIO MOABEICHU 1101 3HaK Auddepennnana.
HNHTerpupoBanne parnoHaIbHBIX APOOECH.
WHTerpupoBaHue 1o 4acTsIM U 3aME€HA IEPEMEHHOM B OIIPEJIETIECHHOM HUHTETpaJIe.
WuTerpupoBanne TpUroHOMETPUYECKUX (DYHKIINUNA, OCHOBHBIE TPUEMBI.
WuTerpupoBanue nppaoHaIbHbIX (yHKIHUA.
VYHuBepcanbHasg TPUTOHOMETPUYECKAs ITOACTAHOBKA.
OnpenenenHsblii uHTErpai u ero cBoiictea. ®opmyna Hetorona — JleitOnua.
[IpunoxkeHus onpeeieHHOro MHTErpaja K pelieHHI0 TeOMETPUUECKUX U PU3NYECKUX 3a/1ay.
Brruncnenue miomazeil ¢ moMoUbIo ONpEAEIEHHOTO HHTErpaa.
Brruucnenue miomaay v JiIMHBI KPUBOM, 3a/IaHHON yPaBHEHUSMH B MTapaMeTpUUIECcKon (opme.
Brruncnenue miomaay KpUBOJIMHEMHOTO CEKTOpA B MOJISPHBIX KOOPAUHATAX.
Brruucnenue momanaei B IpsAMOYTOJIBHBIX U MOJSPHBIX KOOPAMHATAX C MOMOIIBIO ONPEIEICH-
HOT'0 MHTErpasia.
Brruncnenue 1imHbI 1yry ¢ IOMOLIBIO ONPEIEICHHOTO HHTErpasa.
Brluncnenue QMHbBL 1yryd KpUBOH, 3aJaHHOM IApaMETPUYECKH.
Brruncnenue o6bema Tena BpalieHus ¢ TOMOIIbIO ONPeIeICHHOI0 HHTeTpaa.
Brruncnenue miomaan noBepXHOCTH TENa BPAIICHHUS.
HecoOcTBeHHbIE HHTETpaNbl MEPBOTO U BTOPOro Tumna. [IoHsATHS cXOIMMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOT'O UHTETpaa.
HecoOcTBeHHbIE HHTETrpabl OT Pa3pbIBHBIX (QYHKIUH.
KparHble, KpUBOJIMHETHbIE HHTETPAJIbI
JIBOWMHOI MHTErpall, ONIPEAECICHNE U CBOICTBA.
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Nowe

0

hd

10.

11.

12.

[IpaBuia BEIYKMCIIEHHS IBOWHOTIO MHTErPAJIa.

HexoTtopsble nmpuaoxeHus ABOHHOIO HHTerpana (K BBIYMCICHUIO IUI0Iazei, 00beMOB, CTaTHU-
YECKUX MOMEHTOB, MOMEHTOB UHEPLIMHU, KOOPJIMHAT LIEHTPA TSXKECTH.

TpoitHOl MHTETpall, ONpEAEIEHUE U CBOMCTBA.

KpuBonmHElHHbBI HHTErpaj IEPBOro THIIA .

KpuBonuHelHbIi HHTErpana BTOPOro THUIIA.

HeoOxonumoe 1 10CTaTOYHOE yCIIOBUSI HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTErpaja OT MyTH
MHTETPUPOBAHUS.

®opmyna ['puna.

PSIJIBI

. Yucnosble nojoxuTenbHble psaabl. [loHsTHE CyMMbI OeckoHe4HOro psja. Cxoasmuecs u pac-

XOJSIMECS PAIBL.
HeoOxoauMplii IpU3HaK CXOUMOCTH, TEOPEMbI CPAaBHEHUS.

[Tpuznaku HanamOepa u Kouu, HHTErpanbHbIM MPU3HAK.

3HaKonepeMeHHbIE PsJibl, A0COTIOTHAS U YCIOBHAs CXOJUMOCTb.

Teopema JleliOHUIIA O CXOTUMOCTH 3HAKOYEPEAYIOIIUXCS PSIIOB.

@yHKIMOHAIBHBIE PSA/Ibl, PABHOMEPHAs CXOAMMOCTh, IPU3HAK Beliepmrpacca.
Crenennsle psizibl, TeopeMa AOers, HHTepBall U pajinyc CXOAUMOCTH CTEIEHHOTO psAa.
Psin Teiinopa. YcnoBus pa3inoxumMocTd GyHKUIUU B psaa Teitnopa.

Paznoxenue B psag Teisiopa HeKOTOPBIX QyHKIMI (TaOIUYHbBIE Pa3I0XKEHUA).
[Ipumenenue psina Teisiopa kK IPUOIUKEHHBIM BBIYUCIICHUSM.

OBBIKHOBEHHBIE TU®P®EPEHIIUAJIBHBIE YPABHEHMUSA

OCHOBHBIE TOHATHUS TEOPUU OOBIKHOBEHHBIX AU ()epeHNaNbHBIX ypaBHEHUH NIEPBOTr0O MOPsA-
Ka: omnpezeseHne 0ObBIKHOBEHHOTO AU(QepeHIINaIbHOTO YpaBHEHUS, (POPMBI 3aITUCH OOBIKHO-
BEHHOTO M HEepeHINATBFHOTO YPaBHEHUS MIEPBOTO MOPSAKA, TIOHATHS OOIIET0 M YaCTHOTO pe-
IIEeHUH, OOIIEero ¥ YaCTHOTO WHTETPaJIoB.

[TocranoBka 3amaun Komm mist quddepennmanbHoro ypaBHEHHS IEPBOTO IMOPSIKA.

Teopema cymiecTBOBaHUSI U €IUHCTBEHHOCTH pelieHHs A Tu(epeHMaTIbHOI0 YpaBHEHUS
MIEPBOTO MOPSIKA.

I'eomeTpHrueckuil cMpIc 001IEro HHTErpaja OOBIKHOBEHHOI'O JI.y. IEPBOTO MOpsAKa.
Juddepernnanbabie ypaBHEHUS IEPBOTO TOPSIIKA C Pa3feNICHHBIMU M Pa3JICISIOMUMUCS TIe-
PEMEHHBIMU.

Jlunetinpie muddepeHIaIbHbple ypaBHEHHS TIEPBOTo MOpsiika. MeToll Bapualliy MPOHU3BOIb-
HOH IIOCTOSIHHOM.

Juddepenunanpabie ypaBHEHUS 7-T0 TOpsiaka. OCHOBHBIC TTOHATHUS: ()OPMBI 3aITUCH, TTOHSTHUS
00I1Ier0 ¥ YaCTHOT'O PELICHUH.

[TocranoBka 3agaun Komm u kpaeBoi 3a1a4u it 0OBIKHOBEHHOTO (D (PepeHITnaIBHOTO ypaB-
HEHMS n-T'0 TOPSJIKA.

WuterpupoBanue nuddepeHnnanbHbIX ypaBHEHHHA #7-TO TIOPSIIKa METOIOM TOHM)KEHUS TTOPSII-
Ka.

Jlunelinple oHOpOAHBIE MU(epeHInaIbHbIe ypaBHEHHs n-ro nopsiaka. OOmme cBoWcTBa pe-
IICHUH: TOHATHUSA JMHEHHO 3aBUCHUMBIX U JIMHEHMHO HE3aBUCHUMBIX PELICHHH, ONpeaesnTes
BpoHckoro, nonstue GpyHmaMeHTaIbHON CUCTEMBI pEIICHUH,

Teopema o cTpykType 00Iero peuieHuss 0ObIKHOBEHHOI'O JIMHEHHOIo OJHOpPOJHOro audde-
PEHIIMAIBHOTO YPAaBHEHUS 71-TO MOPSIKA.

Jlunelinple oqHOpOAHBIE qU(depeHINaIbHbIEe YPaBHEHHS 7-T0 TOPSIKA C MOCTOSHHBIMH KO-
spdunmentTamu. XapaKTepUCTUIECKOE YpaBHEHHE, €0 CBs3b ¢ MU (HepeHIInabHBIM YpaBHE-
HUEM.
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13. Bujx 9acTHBIX peIleHuH JTUHEHHOTO OJHOPOMHOTO TU(GEPCHIIMATHLHOTO YpaBHEHUS 7 - TO
MOpsAKAa C TOCTOSHHBIMU KO3(pPHUIMEeHTaMHU B 3aBHCHMOCTH OT BUJA KOPHEHW XapakTepH-
CTUYECKOTO ypaBHEHHUSI.

14. Jluneitnple HeogHOpOAHBIE AuddepeHnnanbable ypaBHeHUs. Teopema 0 CTPYKType 001iero
pelieHusl.

15. Pemenne nuHEHHBIX HEOAHOPOIHBIX N PepeHInaNnbHbIX YpPaBHEHUH C MOCTOSHHBIMHU KO3()-
¢durmenTamu. MeTo1 mog0opa 4acTHOTO PEIICHUs JJIs TPABBIX YacTeil BUIA

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

16. Pemenne NWMHEHHBIX HEOTHOPOIHBIX U(GEPEHINATBHBIX YPaBHEHUI METOIOM BapHallu
IIPOU3BOJIBHBIX TTOCTOSIHHBIX.

17. IlocTaHOBKa U pellIeHUe 3a/1aui Ha COOCTBEHHbIE 3HAYCHHUSI.

18. Cucremsl quddepeHnnanbabix ypaBHeHui. [lonsTre HopManbHOM cuctembl. [lonsTust o0mie-
IO U 4acTHOTO peleHui cuctemsl. Teopema o mnpuBeaeHuu AudQepeHInanbHOro ypaBHEHUs
n-TO MOpsAJAKa K HOpMaJbHOW cucTEME. MeTOl MCKITIOUEHHSI HEU3BECTHBIX.

TEOPHUSI BEPOSATHOCTEM

Bunel cnyualiHbIX COOBITHH.

Krnaccuueckoe M cTaTUCTHUECKOE OMNPEENICHUs BEPOSITHOCTU MOSIBICHUS COObITUSA. OCHOB-

HbIe (OPMYIIBI KOMOMHATOPUKH.

3. IlpuHIUI CTAaTUCTUYECKOM  YCTOMYMBOCTA  OTHOCUTENBHBIX 4acTOT. CBS3b M pa3nuyue
MEXTy KJIACCHUECKUM U CTATUCTUYCCKUM OIPEICTCHUSIMHI BEPOSTHOCTH.

4. Teomerpuyeckoe onpeerncHue BepoITHOCTH. 3aavda broddona.

N —

5. Aunrebpa coObituil. IIOHATHS CyMMBI M TPOHM3BEACHUS COOBITUH, UX TE€OMETPHUUYECKasi WHTep-
npetarusi. OCHOBHBIC 3aKOHBI AJIT€OPBI COOBITHH.

6. Teopema clOXXEHUS BEPOSITHOCTEH JUIsl HECOBMECTHBIX COOBITHH. CleicTBUS U3 Hee.

7. Teopema CIOKEHHS BEPOITHOCTEH ISl COBMECTHBIX COOBITHIA.

8. TeopemMa yMHOXEHHS BEpOSTHOCTEH JIsl 3aBUCHUMBIX W HE3aBUCUMBIX  coObIThii. [loHsTHE
YCJIIOBHOW BEPOSTHOCTH.

9. Teopema 0 BEpOSTHOCTH MOSBICHUS XOTS ObI OJJHOTO COOBITHSL.

10. ®opmyna MoJHOI BEPOSITHOCTH.

11. ®opmyna bepnym.

12. JlokanbHas ¥ HHTErpanbHas TeopeMsl Jlamnaca.

13. Onpenenenue u TUIBI cay4yaiiHbIX BennuuH. [loHsTHE 3aK0HA pacmpeneneHus clydaiHON Belu-
yuHblL. P pacnpenenenus.

14. nterpansHas QyHKIMsS pacrpeaeneHus: BeposTHocTel. OmnpeneneHue, BEpOSTHOCTHBIN CMBICI
Y CBOMCTBA.
[TnotHOCTH BeposiTHOCTEH. OmpeneneHre, BEpOSTHOCTHBIA CMBICT U CBOMCTBA.

15. CBsi3p MeXIy UHTETpadbHOW (yHKUMEH pachpeleleHuss BEPOSTHOCTEN U IIOTHOCTBIO BEPO-
SITHOCTEMN.

16. Onpenenenne, BEpOSITHOCTHBINA CMBICT M CBOWCTBA MaT€MAaTHUYECKOTO OXKUJAHUS I JUCKPET-
HBIX ¥ HETIPEPHIBHBIX CIIYYalHBIX BETUYHH.

17. Onpenenenue, BEpOSTHOCTHBIM CMBICT M CBOMCTBA AUCTICPCUH.

18. BuHOMMAaTBHBIN 3aKOH pacmpeaeIeHusl.

19.CpenHee 1 HawWBEepOsTHEHINIEE YMCIIA TOSBICHUNA COOBITHS TIPH OMHOMHUAIBHOM pacIpeerie-
HUU.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEPHBI 3aKOH paclpeeieHUs BEPOITHOCTEH.

22. moka3aTeNbHbINA 3aKOH PACTIPEICTICHUS BEPOSITHOCTEH.
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23. HopMmanbHbIN 3aKOH pacHpelesieHus BEpoATHOCTEW. BeposTHOCTh momanaHus HOPMAaJILHO
pacnpeesIeHHOM cllydyalilHOW BEJIMYMHBI HA IIPOU3BOJIbHBIA KOHEUHBIN UHTEPBAI.

24. BepoATHOCTb MONAJaHUS HOPMAaJbHO DPACIPEAEICHHONW CIy4allHON BEJIMYUHBI HAa HHTEpBA,
CUMMETPUYHBIN OTHOCUTENIBHO cpenHero 3HaueHus. [IpaBumno tpex curm. Teopema JlsmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHYECKASA CTATUCTHUKA

1. IlpenmeT u OCHOBHBIE 3a7jaull MATEMaTUYECKON CTaTUCTUKU.
2. TlonsTtue o BbIOOpOUHOM MeTOz€. I 'eHepanbHas 1 BHIOOPOUHAsi COBOKYITHOCTH.
3. OCHOBHbIE MOHATUS MAaTEMaTUYECKON CTaTUCTUKHU (BapUaLlMOHHBIN psJl, 4aCTOTA, OTHOCUTEIIb-

Hasl 4yacTOTa, CTATUCTHUYECKOE pacpeiesieHHe BEIOOPKN).

4. Dwmnupuueckas GyHKIUS pacupeesieHust BRIOOPKH U €€ CBOWCTBA.

5. Tlonwurox 4acTOT ¥ MOJMIOH OTHOCUTENIBHBIX YacTOT.

6. I'mcTorpamMma 4acTOT U OTHOCHUTEIbHBIX YACTOT.

7. TouedHble OLIEHKU ITapaMETPOB pacipeeneHus. TpeOoBaHus K OLEHKaM.

8. Bribopounas cpennsisi. CBOWCTBO yCTOMYMBOCTH BHIOOPOYHBIX CPEIHUX.

9. BbibopouHas ¥ UCHpaBICHHAs AUCHICPCUM.

10. UnTepBanbHble OLIEHKU. JlOBEpUTENbHBIM MHTEPBAl U JOBEpUTENbHAs BEpOATHOCTb. [loHsTHe
TOYHOCTH OLICHKHU.

11.IlocTpoeHue AOBEPUTENBLHOTO MHTEpBANA JUIsl OLEHKU T'€HEpabHOM CpeAHel MpH HU3BECTHOM
CpPEIHEM KBaJPAaTUYECKOM OTKIOHEHUHU.

12. IlocTpoeHune JOBEpUTENBHOIO MHTEpBAia AJsl OLUEHKU IeHEpaJbHOW CpeHel Mpu He- U3BECT-
HOM CpeZIHEM KBaJpaTHyeckoM oTkiIoHeHuH. Ciydail Manoi BeiOopkH. Pacnipenenenue Crbio-
JICHTA.

13. YopoleHHble METO/Ibl pacyeTa CTaTUCTHUECKUX XApaKTEePUCTHK BBIOOPKH. YCIIOBHbBIE BapHaH-
Tbl. MeTO IPOU3BEACHUN.

14. Kputepuu cornacusi. YpoBeHb 3HAUUMOCTH.

15. Kpurepuii ) 2 [Iupcona.

16. KoppenaunonHas 1 perpecCMOHHasi 3aBUCUMOCTH.

17. YpaBHEeHHE BBIOOPOYHOU PETPECCHUM.

18. Bribopounslii k03 uimeHT perpeccum.

19. Be16opouHbIif KO3(PPUITUEHT KOPPEISALIUHN.

20. CBs13b MEXy BEIOOPOUHBIMHU KO (UIIEHTAMH PETPECCUU KOPPEIIALINH.

KoMmiiekT 3aganmii 1Jis1 BbINOJHEHU S
pacuetHo-rpaduveckux pador (PI'P)
(n1st ouenku komnerenuuun OIIK-1)

110 AUCITUITIINHC Marematnka
(HaMMEHOBaHUE TUCLUILIHHBI )

Ilo anredpe

PI'P Ne 1, yacth 1

-1 1 0 2 0 2
3 2| uB=0 -3 3
0

-3 1 1 -1

3apanuie Nel. Jlanbl maTpunsl 4 =| 1
4
Beimonuuts neiicteus: A° +8B7 .

3amanue Ne2. TTposomKuTh JaHHOE MaTpuuHOe paBeHcTBO (2A4+3B)’ —4A4°> —6AB =...
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U IPOBEPUTH €ro JUId MaTpull A U B U3 IepBoro  3a/JaHusl.
3aganue Ne3. BerunucinuTe onpeaesnTels AByMs CIOCOOaMHU: pa3ioKeHHEM IO IEPBOM CTPOKE U
paslIoKEHNEM O TIEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1}
1 1 -2 1
3ananue Ned4. /lnst nTaHHOW MaTpHUIIBI HAWTH oOpaTHYyIo MaTpuily. CaenaTh MPOBEPKY.
1 0 2
1 1 0f.
-1 2 3

Bamanue NeS5. Pemnts Matpuunoe ypaBaenne AXB = C (maiitu X). Caenath mpoBepKy.

el g e

3ananue Ne6. Haiitu panr maTpuIsl.

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

PI'P Ne 1, yacth 2
3apanue Nel. Pemnts cucremy metonom Kpamepa. Crenatb npoBepky.
X +4x, —x; =-2
2x, +2x,+3x, =7
3x,+6x, —2x; =1
3aganue No2. Pemmts cucremy u3 Nel MeTo1oM 00paTHON MaTpHIIbI.
3aganue Ne3. Pemuts cuctemy u3 Nel merogom ["aycca.
3ananue Ne4. Pemmte HeogHOPOIHYIO cucTeMy MetosoM ["aycca. Haiitu ob1ee pemienue u yact-
HOE pELICHHUE.
X +x,+2x;,+3x, =5
3x, +2x, —4x, - 2x, =1
5x, +4x, + 4x,=11
3aganue NoS. Perute oqHOpOAHYIO cucteMy MeToaoM ["aycca. Haiitu oOmiee pemenue u @CP.
2x, +6x, = 9x;, - 9x, =0
4x, —5x; +x,=0
3x,4+3x, = 7x; —4x,=0"
X, —3x, +2x; +5x,=0
PI'P Nel, yacTtn 3
3ananue Nel. IToka3aTh, 4To BEKTOPHI M1, 11, p OOPa3ylOT 6A3HC B IPOCTPAHCTBE H PA3NIOKUTH

BeKTOp a 1o atomy Gasucy: m =(1,—1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3amanue No2. JlaHbl BEeKTOpPBI M W 711 . BBIACHUTBH — KOJTTMHEAPHBI JIU BEKTOPHI d H b.

m=(28,-8,8),71=(-21,6,-6), a=2m+i,b=2i—.

AN
Bamanne Ne3. Haiitn |@|, ecnn |7i1] = 64/2, |71| = 2, (i, 7) =135°, @ = 67 — .
3amanue Ned. Jlau A ABC . Haiitu £ B,ecriu A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue No5. Tlpu Kakux 'x' BEKTOpbl d W b TeplIeHAUKyISAPHBI?

61



a=(x;1;-4),b =(x-3;12; x).

Bamanune Ne6. Haiitu miomia/p mapauieorpaMma, IIoCTPOSHHOTO Ha BEeKTopax d u b .

A T
,n|=3,(m,n)=—.
(m, n) p

a=2m-5n,b=m+n,m

3apanue No7. Haittu mnomanes tpeyronsauka ABC, ecou A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanue Ne8. JlaHbl BEKTOpHI d, b, . BhIsicHHTE — KOMILJIAHAPHBI JIU BEKTOpbI. Eciiu BEKTOpHI HE
KOMIUJIAHAPHBI, TO HAUTH 00BEM Tapajuiesenumnesia, MIoOCTPOCHHOTO Ha BEKTOpax d, b , C U oIpe-
JEUTh — KaKyl0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0;1).
PI'P Ne 4

3amanme Nel.  Jlnsa nuHelHOro omepatopa A 3amaHbpl 00pas3bl 0a3WCHBIX DJIEMEHTOB
Ae , Ae,, Ae,. 3anucars MaTpuny omneparopa 4 B 6asuce € ,e€,, €, U HAliTH oOpa3

3JIEMEHTa X .
Ae =7Te +3e,—2e,, Ae,=e
x=2e —4e, +e,.

|
o
(3]
+
N
Q|
W
N
Q
(9%}
Il
)
)
+
)
o
[38)
+
W
®

3ananue No2. Haiitu coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI JIMHEHHOIO Olleparopa, 3a-

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

Ilo unTerpasam
HeonpeneneHHbI HHTErpas
HajiTu uHTErpasbl.

1J-\/@+3d 5 J-sm2xd 3. j

Ccos™ x cos” x 2x+/Inx

cos(2 5\/_)

4-J Sx+1 d SJ-

VX +2x+7

cos(In3x+4)

dx 6. j(l —3x)cos 5xdx

7. [arctg2xdx 8. [ cosSxdx 9. [x* In(x+3)dx 10. | dr 11. [(2-x)In3/xdx

2x

12, [(x* +3x-1)3"dx 13. j3xsin2§dx 14. I(Sx—3)cos%dx 15. [(V7 = 5x)sin xdx

16. jx 1) In? (x—1)dx 17. de 18, 9(sinx +cosx) ‘1o x4_4x3+13xdx
1+4x (cosx— smx) x(x—l)(x—z)

J-2x3—6x2+7x—4 X +2x+2x+1

Gy / o)) [sin* 2xcos' 2xdx 23, [sin’ xcos* 3xdx 24,

dx
Imdx 25. IW ;

OnpeneneHHbIH HHTErPaJl
1. Haiitu niomane GUrypsl, orpaHu4eHHON rpapukamMu QyHKIHMH.
2. Haiitu miomaap Gurypsl, orpaHIYCHHON JTMHUASMU, 3aJaHHBIMU YPABHEHUSIMH B TIOJISIPHBIX KO-
Op/AMHATaXx.
3. Haiitu o0beM Tena, 00pa3oBaHHOTO BpamieHneM Guryp. s HedeTHBIX BAPHAHTOB — OTHOCH-
TenbHO ocH 0X, sl YeTHBIX BApUAHTOB — OTHOCUTENIBHO ocH (y.
4. BbIYMCINTD AJIMHBI IyT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSAMU B MPSAMOYTOJILHONM CUCTEME KOOPIUHAT;
6) 3aaHHbIX YPABHCHUAMU B IMOJIIPHBIX KOOpAWHATAX — IJId YETHBIX BApUAHTOB,
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ypaBHEHHUSAMH B TapaMeTpuueckon popme — JjIsi HEUETHBIX BAPUAHTOB.
5. BBIUUCAUTD MIOMIAAH MOBEPXHOCTH, 0OPA30BAHHOM MPHU BpallleHUH BOKPYT ocu 0X KPUBOK.
6. BoruncauTh HECOOCTBEHHBIE MHTETPANIBI WIIH YCTAHOBUTD UX PACXOJAUMOCTbD.
YcnoBus 3amad

) y=x*/2, y=1/1+x%) 2) r=sin’g 3) x* =2y, y=[
4a) y=¢e', 0<x<In5 46) r=3(-singp) —-7/2<@<-7m/6
) 1
5) y=1/x, 3<x<4 6) | d ,  [xIn® xdx
1

X
Qx-DWx =17 0

KpartHble, KpuBOJIMHeiiHbIe HHTETPAJIbI

2 2y
1. VI3MeHHTD TOPSIZIOK MHTETPUPOBAHUS B IBOWHOM uHTerpane [dy | f(x,y)dx.
0 y-2

2. BbUCIHTBL 00BEM TeNa, OTPAHUYEHHOTO TIOBEPXHOCTAMU X~ +)° =4x, z=x, z=3x.

3. BBIYMCINTD MEXaHUYECKUE XaPAKTCPUCTUKH IUTACTUHBI - YCIOBHS, 3aJaIONIUE IIJIACTHHY:
AABC, A(0;0), B(-3;0), C(0;1) Haiitn x_, ..

4. BpraucauTh paboTy CHIIOBOTO MOJIS BAOJb IyTH, 337aBA€MOr0 JUHUEH [ B HaIIpaBJICHUM BO3pac-
TaHUA mapaMmeTpa ¢: cuna F = (x°;y—z;x), ypaBHEHHE KPHBOIi
x=t,y=t-1,z=2t,0<t<2.

IIo 00bIkHOBeHHBIM MU epeHIHATbHBIM YPABHEHUAM
1. HapucoBaTh MHTErpajJbHYIO KPUBYIO YPABHEHUS y' =x’ - Y, OPOXOILIIyO

yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOIOM U30KJIHH.
Pemnts ypaBHeHUs:

2. 4+ dx—ydy=x"ydy,

2
3. d—y:y—2+8—y+8,
dx x X
dy 3x+2y+1
dx x+1

3

5. xe’ dy+ (xzyey2 +tgy)dy =0.

Pemmts 3amaun Ko ans ypaBHeHUi:

dy 2 3y
6. L= 22 n=1,
dc x* x ¥
7. 4y +x°y=(x>+8)e 7y’ y(0)=1.
8. Pemnts ypaBHEHHE: XY+ = —.
yp Yy 9% \/;
9. Pemwmts 3anauy Komm: 3" =18sin’ ycos y, y() = % , y'(1)=3.

Pemnts ypaBHeHus:
"

10. y'""+y" =x,
11. y"+5y"+7y"+3y =(16x+20)e",
12. y"+25y=2cos5x—sinSx+e™,

|
13, -3 +2p=— L
A WIS

14. Pewuts kpaeByro 3amauy: y"+2y'+5y=-3sin2x, y(0)=1, y(—] =0.
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15. Haiitu coOcTBEeHHbIE 3HaueHUs A U COOCTBEHHbIC (YHKIUU ) 3aJauu:
Y+ Zy=0, y(0)=0, y(b)=yb).
Pemmnth ypaBHeHuUS:

16. x*y"+2xy' =6y =xInx,

17. y"—xy'—4y=0.
Pemmmth cuctemMbl ypaBHEHUM:

2 1 ' ' .
xzZ' +5xz+4y=0, z =y-z, =4y—-3z+sinx,
18. Y 19.4° 77 20,7 =
V' =z yi=z-y. z'=2y—z—cosx.
Ilo Teopun BeposiTHOCTEI
1. ¥V cbopmmka umerorcs 10 meraneii, Mano OTIMYAIOMMXCS 1O BHemHeMmy BHIy. M3 HuHX 6

JieTajei mepBoro copra, a 4 — Broporo. KakoBa BEpOSITHOCTb TOTO, YTO CPEAM B3STHIX Hayaady
5 netaneit 3 okaxyTcsi IepBoro copra?

2. B ypHe 7 4epHbIX mIapOB M 5 KENThIX MapoB. HaliTH BEpOSATHOCTH TOTO, YTO CPEIH HAyaady
W3BJICYCHHBIX 4-X IIAPOB OKAXKETCS OoJiee 2-X HKENThIX.

3. BeposTHOCTh OTKa3a Ka)J0Tr0 M3 HE3aBUCUMO PabOTAIOMIMX AJIEMEHTOB 3JICKTPUYECKOM Ienu
pasaa P =0,05. Haiitu BeposTHOCTH G€30TKa3HOM pabOTHI JIEKTPHIECKOMN LETH.

1

|_|

4. Ha nByx ctaHkax oOpa0aThIBAIOTCS OJHOTHITHBIE JETadd. BeposSTHOCTh M3rOTOBJICHUS CTAaHAAPTHOM
JIETaJIH JJIS TIepBOTO cTaHKa paBHa 0,96, a s Broporo cranka - 0,92. Jletanmn CKIaapIBalOTCS B OJTHOM
MecTe, MpHUYEM TEepBbI CTAaHOK HM3roTaBiMBaeT B 1,5 pa3a MmeHblie neraneld, yem BTopoil. Halitu
BEPOSITHOCTB TOTO, YTO B3ATasl HAyAady AETalb OKaXXeTCs HeCTaHIAPTHOM.

5. BeposTHOCTH TOTO, YTO HayJady B3sATas ACTallb U3 MApTHH CTaHAapTHA, paBHa 0,92. Haiftk BeposTHOCTH
TOT'0, UTO CpCAU B3ATHIX HayJauy HICCTU ,Z[CTaJIeﬁ HE MCHCC IBYX OKAXYTCA HECTaHAaPTHLIMU.

6. BeposTHOCTb 6€30TKa3HOI paboThl Kaxkaoro u3 700 He3aBUCHMO PabOTAIOIIMX AJIEMEHTOB He-
KoToporo ycrpoiictsa paBHa 0,85. HaliTu BeposATHOCTH TOTrO, YTO BBIAAYT U3 cTpos oT 80 1o
120 snemenToB; poBHO 100 371€MEHTOB.

7. YCTpOWCTBO COCTOUT M3 4-X D3JIEMEHTOB, pPa0OTAIOIIMX HE3aBUCHUMO JpYyr OT Jpyra.
BeposTHOCTh HaiexKHOM pabOThI Ka)KIO0Tro JIeMeHTa B 0JHOM uctbiTanuu paBHa 0,9. CocTaBuTh
3aKOH pacnpeAesieHUusl JUCKPETHOW CIIy4aillHOW BEJIMYMHBI X - YKMCJIAa OTKA3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.

8. HesaBucumblie ciydaiiHple BeIUYUHbI X U Y 3aJaHbl psiiaMy paclpeeeHusl.

-2 1,5 2 3 1,510 2
X Y

0,1 0,3 | 0,2 o 0,3 10,2
P P

Haiitu cpemHee KBagpaTHUECKOE OTKIOHEHNE BenunauHbl Z = 2.X 2_3y.

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

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

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

Haiitu kosdounment "a'", uHTErpajgbHYIO0 (QYHKLUHUIO pacrlpeaeieHus
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F(x), M(X), D(X) n BepositHOCTb nonafianusi X B untepnai (0,2; 0,8).

11. Ha cranke m3roraBnuBaeTcs JeTanb. Ee niauHa X - ciydaiiHas BeIM4YMHA, paclipesielieHHas 110
HOPMaJbHOMY 3aKOHy ¢ mapamerpamu: d =20 cMm, 0 =1,1 cm. HaliTu BEpOATHOCTH TOrO, 4TO
JUIMHA JeTand 3akiatoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiiOHEHUE JUIMHBI A€Talld OT d
MOXHO TapaHTHUpoBaTh C BeposTHOCTRIO 0,9; 0,99? B kakux mnpenemax OyayT JexaTh
IIPAKTUYECKH BCE pa3Mepbl Aeraneit ?

ITo MaTeMaTHYeCKOH CTATHCTHKE

Jlnist KaxJ10ro BapuaHTa Tpedyercs:

1. TlpencTaBUThH ONBITHBIC NaHHBIE B CTPYNIIMPOBAHHOM BUE, Pa30MB Ha kK PaBHOOTCTOSIINX Ya-
CTHYHBIX HHTEPBAJIOB.

2. Haiiti sMoupuveckyio GyHKIUIO pacipeesieHHs U TIOCTPOUTH €€ rpaduk.

3. TlocTpouTh MOJUIOH U THCTOTPAMMY OTHOCHUTENBHBIX YaCTOT.

4. BBYHCIUTH METOJOM IMPOU3BEIACHUN YHCIOBBIE XapaKTEPUCTHUKU BBIOOPKH: BHIOOPOUYHYIO
CPEIHIOI0, BHIOOPOYHYIO M MCIIPABICHHYIO IHCIIEPCUH, BBIOOPOYHOE CpeAHee KBaJpaTuye-
CKO€ OTKJIOHEHHUE, KOA(PPHUIIMEHTH aCHMMETPUHN M IKCIECCA.

5. Haiitu TOYeuyHBbIe OLIEHKM MapaMeTpOB HOPMAJIBHOIO 3aKOHA paclpesieleHuss U MIOTHOCTh
BeposTHOCTEH f(X).

6. IIpoBeputh, coriacyercs JM NpUHUMAaeMas TUIOTe3a O HOPMAaJbHOM pAaCHpelesIeHUH T'eHe-
pallbHOW  COBOKYIHOCTH C SMIIMPUYECKHAM paCIpe/ieICHHEM BBIOOPKH, HCIIONB3YS KpHUTE-
puu [Tupcona u Konmoroposa (mpu ypoBHsix 3Haunmoctu 0,05; 0,01).

7. HaliTm wuHTepBajbHbBIC OLIEHKU IMapaMeTPOB HOPMAIBHOTO 3aKOHA PACIpEeIICHUs, TIPUHSB J10-
BEPUTEINIbHYIO BepoaATHOCTh ¥ = 0,95 1 0,99.

3amanue
Pe3ynbTaThl perucTpanuu cpeaHei dKCILTyaTallMOHHONW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha
MEXAYTOPOJHBIX MapUIpyTaxX IpeJICTaBICHbI B BUAEC BAPUAIIMOHHOTO psjia B TaOIMIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 442 51,0

Kputepun onenkmu:

- OLIEHKA «3aYTE€HO» BBICTABIIAETCS CTYJCHTY, €CIIM OH PEeryJspHO B TEYEHHE CeMecTpa MpeCTaB-
JIAJT pCICHUA 3a4a4, BBIMTOJTHWII IMOJIHOCTBIO BCC 3alaHUA U UX 3alIUTUII, OTBECTUB HAa BOIIPOCHI IIPEC-
noJlaBaTe’s;

- OLICHKA «HE 3aYTEHO» BBICTABIACTCA CTYJIEHTY, €CIIM OH HEPErYJSIPHO B TEUYEHHE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BHIIOJHUI 3aJlaHHs HE MOJHOCTBIO WIIM BOOOILIE HE MPECTABIS pabOThI
Ha MPOBCPKY, 10IIYCKACT CYIICCTBCHHBIC HCTOYHOCTH B OTB€TAX HA BOIIPOCHI NPCIOAaBaTCIIA.
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