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1. Ilean ocBOeHUS TUCHMILIMHBI

K OCHOBHBIM 1IEJISIM OCBOEHHUS THUCUUILINHBI «BbICIIas MaTteMaTuKa» CIeayeT
OTHECTH:

- BOCIIUTAHKE Y CTYJICHTOB 00IIell MaTEMaTUIECKON KyIbTYPHI,

- IPUOOPETEHUE CTYJICHTAMH IIUPOKOI0 Kpyra MaTeMaTUYECKUX 3HAHUMU, yMe-
HUI U HaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY U JCTYKTUBHOMY MBIIII-
JICHUIO Hapsay C pa3BUTHUEM MATEMATUYECKOW MHTYHUIINH;

- YMEHHUE CTyJCHTaMH Pa3BHUBaTh HABBIKM CAMOCTOSITEILHOIO U3y4YeHHUS yueo-
HOM M HAy4YHOU JIUTEPATYPbl, COACPKAIIECH MATEMAaTUUYECKUE CBEACHUS U PE3YJIbTATHI;

- MOJITOTOBKY CTYJCHTOB K JIEATEIIbBHOCTH B COOTBETCTBUM C KBaJM(PUKAIIMOH-
HOH XapaKTepUCTUKOM OaKkagaBpa 110 HalpaBJICHUIO, B TOM YKcie GOPMUPOBAHUE yMe-
HUN HUCTIONB30BAaTh OCBOECHHBIE MAaTeMaTHYECKUE METOJIbI B TPOdeCcCHOHaIbLHON Jes-
TEIBHOCTH.

K 0CHOBHBIM 33/1a4amM OCBOEHUSI TUCIUIUIMHBI «BpICIIasg MaTteMaThka» CiaeayeT
OTHECTHU:

- OCBOCHHE CTYJICHTAMHU OCHOBHBIX MTOHSATUM, METOJIOB, (DOPMUPYIOIIUX OOIIYIO
MaTeMaTUYECKYIO MOJTOTOBKY, HEOOXOAUMYIO JIJIsl YCHEITHOTO PEIICHUS MPUKIaTHBIX
3aj1ad4;

- hoopMUpOBaHUE Y CTYJIeHTa TpeOyeMoro Habopa KOMIIETCHIUH, COOTBETCTBY-
IOIIMX €0 HaIPaBJICHHUIO MOJATOTOBKH U O0OECIICUMBAIOIIUX €r0 KOHKYPEHTOCIIOCO0-
HOCTb Ha PhIHKE TPYy/a.

2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuarta

Jucrunnuaa « Beicias MaTeMaTHkay OTHOCUTCS K 0a30Boi yacTu 6110ka b1 oc-
HOBHOI 00pa30BaTeIbHOM MPOTPaMMBI.

JucuuminHa «Bpiciias MaTeMaTHKa) B3aUMOCBSI3aHA JIOTUYECKU U COJIepIKa-
TEJIbHO-METOJIUYECKHU CO CICAYIOIMMHU AUCHUAIUIMHAMU U TTpakTukamu OOIL:

B 6a3zoeoti wacmu:

- (pu3HMKa B MPOU3BOJCTBEHHBIX U TEXHOJIOTHYECKUX MPOIIECCaX;

- TEOpETUYECKasi MEXaHHKA;

- OCHOBBI MaTE€MaTHUYECKOTO MOJICIUPOBAHHUS B MAIIIMHOCTPOCHUH,

- OCHOBBI TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIICI0BAaHUN;

- TUAPOITHEBMOABTOMATHKA U THAPOIPUBO/I;

- 9JICKTPOTEXHUYECKUE OCHOBBI MAIITMHOCTPOUTEIBHBIX TEXHOJIOTHUM;

- CONIPOTHUBJICHUE MAaTEPHUAJIOB,;

- TEOpUsI MAIlIMH U MEXaHHU3MOB;

- JKOHOMUKA U YIIPABJICHUE MAITUHOCTPOUTEIIBHBIM MPOU3BOJACTBOM;

B sapuamuenoii wacmu:

- TEOpHs CBApPOUYHBIX MPOIIECCOB,;

- aBTOMATU3UPOBAHHBIE CUCTEMBbI YIPABJICHUS XKU3HEHHBIM ITUKIIOM HW3ACIIHMA
(PLM-cucremsr);

- METPOJIOTHYECKOE oOecrieueHre KauecTBa MPOayKIIUH;



- CTaHAApTU3AIMS U CepTUDUKALINS TPOU3BOJICTBA HOBOH MPOAYKIIHH;
B oucyunnunax no evib6opy cmyoenma:

- OCHOBBI POYHOCTH CBAPHBIX COCTMHCHHUI,

- KOHTPOJIb KQ4eCTBA CBAPHBIX COCTMHCHHUIA,

-maTeMarnueckoe moaenuporanue u CAIIP nponeccoB B cBapke.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbLTATOB 00y4eHHs 10 JUCHUILIUHE, COOT-
HECeHHbIE € IUIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHMSI 00pa30BaTe/lb-
HOW MPOrpaMmbI

B pesynbTaTe 0CBOEHUS AUCIUILUIUHBI Y 00y4aromuxcsi POPMUPYIOTCS CIETYIO-
I[1e KOMIIETEHIIMH U JTOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIINE PE3yIbTaThl 00yUeHUs
Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIHIA:

Kon xomre-

B pesynmerate ocCBOCHMS

IlepeueHb IUTaHUPYEMBIX PE3yNBTATOB

MEPHOCTH, ISUCTBYIOIINE B
porecce  M3TOTOBJICHHS
MaITUHOCTPOUTEIBHBIX H3-
nenuii  TpedyemMoro Kade-
CTBa, 3aJJaHHOI'O KOJIMYC-
CTBa MPU HAMMEHBIINX 3a-
TpaTax 0O0IIIECTBEHHOT O
Tpyna

TEHIIMHU oOpazoBartenbHON po- | OOyYEHHMS IO JUCITUTUTHHE
rpaMmbl  OOydYaroniuiics
JIOJDKEH 001a1aTh
OIIK-1 CriocoOHOCTBIO MCITIOJIB30- | 3HATH:
BaTh OCHOBHBIC 3aKOHO- | OCHOBOIIOJIAralOIINE TEOPETUUCCKUE

IIOJIOKEHUSI, MPENYCMOTPEHHBIE ITPO-
rpaMMOM JTUCIUILIAHBL, 11 OCMBICIIE-
HUSI OCHOBHBIX 3aKOHOMEPHOCTEM,
JIEUCTBYIOIIUX B MPOIECCE U3TOTOBJIEC-
HUSI MAIIMHOCTPOUTENBHBIX U3ACTUN
yMeTh:

WCIIOJIB30BaTh METOAbl MaTeMaTh4e-
CKOr0O aHajau3a JJIsl ONMCAHMUS OCHOB-
HBIX 3aKOHOMEPHOCTEM, NEUCTBYOLINX
B IPOLECCE H3TOTOBICHUS MalIUHO-
CTPOUTEIIBHBIX U3/IEIINN

BJIAJIETh:

METOJIAMU MAaTEMATHYECKOTO aHaIu3a
U MOJCIMPOBAHUS ISl AJIEKBATHOIO
OINMCAHUS OCHOBHBIX 3aKOHOMEPHO-
CTEeH, JEUCTBYIOIINX B MPOLIECCE U3T0-
TOBJICHUSI MAaIMHOCTPOUTEIBHBIX W3-
JEIIAN

4. CTpyKTypa U coiep:KaHue QU CHUIINHBI

OO6m1ast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBISIET 14 3aueTHBIX enuHull, T.€. 504
aKaJeMHYecKnx 4aca (u3 HuX 252 daca — caMmocTosTelbHas padota ctyaeHToB). Ha
ayIUTOPHYIO paboTy oTBOAUTCS 252 akageMudeckux daca (n3 Hux 126 gacoB Ha Jiek-
1y 1 126 4acoB HAa CEeMHHAPHI U IPAKTUYECKUE 3aHATHUSA).



Ha nepBoM Kypce B IEpBOM CEMECTPE BBIACTSIOTCS /2 akaleMUIEeCKIX Jaca Ha
ayJIMTOPHYIO paboTy, BO BTOPOM CEMECTPE Ha ayTUTOPHYIO paboTy OTBOAMUTCA /2 aKa-
JTEMUYECKUX Jaca.

Ha BTOpOM Kypce B TpeTbeM CeMecTpe BBIACIAIOTCS 36 akaJeMUYECKUX YacoB
Ha ayIUTOPHYIO pabOTy, B YETBEPTOM CEMECTPE Ha Ay TUTOPHYIO pabOTy OTBOJIUTCS /2
aKaJeMUYECKHX Jaca.

IlepBblii cemecTp: neknun — 2 9aca B Heeno (36 4acoB), MPaKTHYECKUE 3aHs-
THs — 2 yaca B Hegento (36 yacoB), popMa KOHTPOJIS - DK3aMEH.

BTopoii cemecTp: nekiuu —2 yaca B Hezeno (36 4acoB), MPaKTHUECKUE 3aHITHS
— 2 qaca B Hegeno (36 yacoB), popMa KOHTPOJIST — IK3aMEH.

Tperunii cemectp: nexiuu — 1 yac B Henenmo (18 yacoB), mpakTUYECKUE 3aHATHS
— 1 yac B Henento (18 yacoB), hopma KOHTPOJISI — 3aUeET.

YerBepThlii ceMecTp: JIeKIMU — 2 yaca B HeAelo (36 4acoB), MpakTHYECKUE
3aHATHS — 2 Yaca B Henento (36 gacoB), hopma KOHTPOJISI — dK3aMEH.

CTpykTypa U cofep’KaHue AUCITUIUTHHBI «BhIcIIas MaTeMaTnka» Mo CpoKaM H
BHJIaM paboThl oTpaxkeHsl B [Ipunoxenun 1.

Copep:xanue pa3aesioB IMCHUTIIHHBI
IlepBrlii cemecTp

Beeoenue

[Ipenmer, 3aqauu U coaepkaHue TUCHUIUITMHBL. OCHOBHBIE 3TAlbl pa3BUTHS JUC-
uuminHbl. CTpyKTypa Kypca, €ro MECTO U pOJib B OATOTOBKE CIIEIIUATIUCTA, CBA3b C
APYTUMU JACHUIIMHAMMU.

Paznea 1. DieMeHTHI JIMHEHHOU aJIre0pbI

Tema 1.1. MaTpuiisl ¥ onpeIeTUTENH.

[Tonsitue marpuiibl. Buasl Mmatpuil. JleiictBus Han maTtpuiiamu. Oneparuy Haj
MaTpUIaMHU U UX CBoMcTBa. Omnpenenurenu, uX CBOMCTBA U BbluucieHUs. [loHsaTHA
MUHOpA U anredpandeckoro JOMOJHEeHUs. PasioxeHue onpeaeauTess mo dJIeMeHTaM
CTPOKH WJIU cToJIOa. Brrunciienue onpenenuTeneit pa3inuyHOro nopsiaKa.

Tema 1.2. OGpaTHas MaTpHIia.

OOpartHas MaTpula U aAITOPUTM €€ BBIYUCIICHUS. DeMeHTapHbIe TpeoOpa3oBa-
Hus Matpull. [IpuBeneHrne MaTpuilbl K AUAroHAJIbHOMY WJIM TPANEUUEBUIHOMY BUAY.
Martpuunast opma 3anucu CHUCTEMbl JIMHEHHBIX aireOpanyeckux ypaBHeHHM. PaHr
MAaTpPULBI.

Tema 1.3. Pemenue cucteM TUHEHHBIX alreOpanvdecKuX ypaBHEHUH.

Cucrempl TUHEHHBIX alreOpandecKnX ypaBHEHUW, OCHOBHBIC TOHSTHS pellie-
HHUS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellIeHNE CUCTEM JINHENHBIX YpaB-
HeHui metosioM Kpamepa, meToom o0patHoit matpuiibl, MeTogoM [aycca. [IpoBepka
npaBuiIbHOCTU pemieHur. Teopema Kponekepa — Kanemm. Pemenne npon3BoJIbHBIX
CHUCTEM JIMHEMHBIX YpaBHEHUN MeTOAOM | 'aycca. Pemenne oqHOpOIHBIX CUCTEM JIU-
HEUHBIX YPaBHECHUM.

Pa3zgeu 2. JjeMeHTBI BEKTOPHOI aaredpbl

Tema 2.1. JIuneiinbie onepanyu HajJ BEKTOPaMU, UX CBOMCTBA. JINHEITHBIE KOM-
OuHaIu BeKTOpoB. JIMHEeHas 3aBUCMMOCTh U HE3aBHCUMOCTb BEKTOPOB. basuc cu-
CTEMBbI BEKTOpOB. Paznoxenue BekTopa no 6asucy.



Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEJICHUS BEKTOPOB, UX
CBOMCTBA. Y CJIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTU BEKTOPOB.

Tema 2.3. JIuneiinsie npoctpanctsa. basuc. [IpeoOpazoBanre MaTpULIbl TUHEH-
HOTO Oomeparopa Mmpu mepexoje oT 0aszuca k 6a3zucy. CoOCTBEHHBIE 3HAYEHHS U COO-
CTBEHHBIE BEKTOPHI MAaTPHIIBIL.

Paznen 3. KomniekCHbIE YHCJIa U MHOTOYJICHBI

MHO0keCTBO KOMIUIEKCHBIX 4Kcesl. DOpMBbI 3aucH KOMILIEKCHBIX yucen. One-
panuu HaJl KOMIUIeKCHbIMU unciiamu. @opmyna Myaspa. PaznoskeHre MHOTOWIEHA Ha
MHOXXHUTEJIM OCHOBHAs TeOpeMa aiareopshl.

Pa3nen 4. KpuBble BTOpOro nopsigka

Onnurc, napadona, Tunepoosia, UX CBoMcTBa U ypaBHeHus. OO01iee ypaBHEHUE
KpUBOI BTOpOro nopsiaka. IIpusenenue ypaBHeHHsI KpUBOM BTOPOTO NOpsAJIKA K KaHO-
HUYECKOMY BUY.

Pazpen 5. JjieMeHTbI MATEMATHYECKOT0 AaHAJIM3A

Tema 5.1. Yucnosas nocienoBateabHOCTh. [Ipenen yuciaoBoil mociaeaoBaTeb-
HOCTH U ero cBoiicTBa. ®ynkuus. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O TIpeIeTax
¢ynkuuu. [lepBeiii 1 BTOpoil 3amevarenbHble npeaensl. CpaBHeHHE OECKOHEUHO Ma-
JBIX U OECKOHEYHO OOJIBILIMX BEJIMYMH. DKBUBAJIEHTHbIE OECKOHEYHO Majble BEJH-
YUHBI.

Tema 5.2. HenpepsIBHOCTh QYHKIMI B TOYKE W HA MPOMEXKYTKE, TOUKH pa3-
pbiBa PYHKIUY, UX KIaccuuKaius. ACUMIOTOTHI rpaduka GyHKINU, UX Kiaccuduka-
1151, YCIIOBUS CYLIECTBOBAHUS, METO/IbI HAX0XKICHMS.

Tema 5.3. IlpousBoanas pyukiuu. ['eomerpuyeckuii ¥ MEXaHUUECKHUI CMBICIT
npousBoaHo. [IpaBuna auddepeniupoBanus 1 GOpMyIbl BHIYUCICHUS POU3BO/I-
HbIX. Ta0nuia npou3BOIHBIX OCHOBHBIX JIEMEHTApHbIX QPYHKIMNA. Beruncienue npo-
M3BOJIHBIX (PYHKITUH, 3aJJaHHBIX PA3IMYHBIM 00pa30M.

Tema 5.4. [lupdepenuman. [IponzBoausie u nuddepeHiansl BHICHUX TOPs-
KOB. [Ipubim>xeHHbIe BBIUUCIICHUS C TTOMOIIBIO JudPepeHIInanoB.

Tema 5.5. PackpbiTue HeonpeneneHHOCTeN paznuyHoro tuna. [Ipasuio Jlonu-
tans. opmyna Teisopa. PaznokeHuss OCHOBHBIX JIEMEHTapHBIX PyHKIMM 110 (Pop-
MyJsie Maknopena. [IpuGimkeHHbIe BEIYUCICHUS ¢ TOMOIILI0 opmyJibl Telopa.

Tema 5.6. OcHoBHBIE TeopeMbl AU(dEepeHIIUATBLHOTO UCYUCIeHUs.. MOHOTOH-
HOCTh (DPYHKLHH, dKCTpeMyMbl HeoOxonuMble U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpeMyMa. MccnenoBanue BoImykyIocTy rpaduka GpyHkuu. Touku
neperuda rpaduka QyHKIHUH.

Tema 5.7. OOmas cxema uccienoBanus (PyHKIIMU U TIOCTPOCHUS ee Tpaduka.
CaoiicTBa (hyHKIIHMI, HEMTPEPHIBHBIX Ha OTpe3ke. Haubompiiee 1 HaMMeHbIIee 3Have-
HUS QYHKIIMN Ha OTPE3KeE.

Bropoi cemectp

Paznen 6. JuddepennuanbHoe ncuucieHne PyHKUNN HECKOJIbKUX Mepe-
MEHHbIX



Tema 6.1. @yHKIMSA HECKOJIBKUX NTepeMeHHbIX. [Ipeaen u HenpepbIBHOCTH. Oc-
HOBHBIE CBOMCTBA HEMPEPBIBHBIX (hyHKIMI. YacTHbIe ponsBoaubie. [lomubiit nudde-
pennuan. [IpousBoHbIe CIOKHON (PYHKIIMH HECKOJIBKUX MEpEMEHHBIX. YacTHBIE TIPO-
u3BOHBIC U nudepenimansl Beicnx nopsaakon. Teopema [lBapia.

Tema 6.2. [IponsBonHas o HanpasieHuto. ['paguent. KacarenpHast K KpUBOM.
KacarenbHast III0CKOCTh M HOpMaib K noBepxHocTH. Popmyna Teitstopa. DxcTpemym
(GYHKIIUN HECKOJIBKHUX NepeMeHHbIX. Heo0XouMbIe U JOCTaTOYHBIE YCIOBUS IKCTpPE-
MyMa.

Pa3pgen 7. UnTErpajsibHOE HCUUCTICHHE

Tema 7.1. IlepBooOpa3nas. HeonpeaeneHHbI HHTErpall U €ro cBoiicTBa. Tao-
JIUIa UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX QYyHKIMNA. MeTo 1 HeMOCpeACTBEHHOTO
WHTEIPUPOBAHUSL.

Meron uHTErpupOBaHus € IOMOIIBIO 3aMEHBI IEPEMEHHOM, II0JIBEICHUEM 101
3HaK nquddepennnana. MeTo HHTErPUPOBAHUS IO YACTSIM.

WNHTerpupoBaHue paMoHAIBHBIX APOOEH MHTErpUPOBAHUE HEKOTOPHIX BUIOB
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX (DYHKIIHM.

Tema 7.2. 3agaun, MpUBOASIIKE K TIOHSITHIO OMPEEICHHOT0 HHTErpaia. Omnpe-
NEJIEHHBI HHTETPAJl, €r0 CBOMCTBA. Y CIIOBHS MHTErpupyeMocTu. MHTerpan ¢ nepe-
MEHHBIM MpeJiesoM naTerpupoBanusa. @opmyna Herotona — JleliOnuna. 3amena nepe-
MEHHOW B ONPEICIICHHOM HHTETpAJIE.

[TpunokeHus: Onpene’IeHHOro NUHTerpaja B TeOMETPUN U MEXaHUKE (BbIUKCIIE-
HUE TUIOMAAEH TIIOCKUX (QUTYp, JJIMHBI KPUBOH, 0OBEMOB.

Tema 7.3. HecoOcTBeHHBIC HHTETPAIBI TIEPBOTO M BTOPOTO poja (1o 6ecKoHey-
HOMY NPOMEXKYTKY, OT HEOTPaHUUYEHHBIX ()YHKIUH HA KOHEYHOM NPOMEKYTKE), UX
CBONCTBA.

Tema 7.4. 3agaun, OpUBOASAIIME K MOHATHSAM KPaTHBIX MHTETpaioB. [[BoWHOMN
Y TPOMHOM MHTErPAJIbI, UX CBOMCTBA. BhuncieHne JBOMHBIX HHTErPAIOB IIOBTOPHBIM
MHTETPUPOBAHUEM.

Pazgen 8. YUnciioBble M PyHKIMOHAJIBHbIC PSAAbI

Tema 8.1. Ynucnossie psinpl. CxoAuMOCTh ¥ cymMa psifa. Heobxomumoe ycioBue
cxonumocTH. JlecTBus ¢ psaaMu. CBOMCTBA YACIIOBBIX PAAOB. 3HAKOIIOJI0KUTEIbHBIE
psansl. 'apmMonnueckuit psj. IIpusnaku cpaBHEHUS.

Metonsl uccaenoBaHus CXOAUMOCTHU TOJOKHUTENbHBIX PSANOB: NpU3HAKK [la-
nam6epa, Komu, naTerpansabiii npusnak Kormm.

Tema 8.2. 3nakouepenyromuecs psasl. [Ipusznak JleitOnuima. AGcomroTHas U
YCIIOBHAsI CXOIAMMOCTh 3HaKOINEpeMEeHHbIX psafoB. OO0oOmeHHbIe mpu3Haku Jlanam-
oepa u Komm.

Tema 8.3. Crenennsie psiabpl 1 UX cBoMcTBa. Teopema Abensa. MHTepBan u pa-
anyc cxogumocTu. JduddepenimpoBanie 1 HHTErpUPOBAHUE CTETIEHHBIX PSIIOB.

Tema 8.4. Psanp1 Teiinopa u MakiopeHa. YcinoBue pazioXUMOCTA (PYHKIUHU B
psan Telinopa. Pasnoxenue HekoTtopbix QyHkiui B psg Teinopa. [Ipumenenue cre-
MEHHBIX PSAIAOB B IPUOIMKEHHBIX BHIUUCICHUSX.

Tpernii cemecTp

Pa3nen 9. O0bikHOBeHHBbIEe U epeHIIHATbHbIE YPABHEHUS



Tema 9.1. Tuddepennuanbuple ypaBHEeHUs MepBoro nopsiaka. Beenenue. 3a-
Ja4u, NpUBoOIsAIHe K udPepeHInanbHbIM ypaBHEHUSIM MIEPBOTO Mopsaka. OCHOBHBIE
MOHSTHUS OOBIKHOBEHHBIX U (pepeHInanbHbIX YpaBHEHHI TepBoro nopsaka. [locra-
HoBKa 3aaun Komm. Teopema cyiecTBOBaHMS M €IMHCTBEHHOCTH perienus. OOriee
¥ YaCTHOE pelIeHus, OOIIUIl U YaCTHBIN HHTETpalibl. [ 'eoMeTpuUeCcKuii CMBICI OOIIETO
WHTErpana.

YpaBHEHHUS C pa3ACTSIOUIMMUICS IEPEMEHHBIMH, OJJTHOPOIHBIE N PepeHInab-
HbI€ YpPAaBHEHUS, YpaBHEHUS B MOJIHBIX IuddepeHmanax.

JInHerHspIe 1.y. TepBOTO MOPSJKa U ypaBHEHUs bepHyiuin. Perienne mTuHenHbIX
YPaBHEHUI METOJOM BapHUALMH IIPOU3BOJIBHOM IIOCTOSTHHOM, METOIOM IIPOU3BEICHAN
bepnyiu.

Tema 9.2. luddepenimanbable ypaBHEHUS BBICIINX TOPAIKOB. DOPMBI 3aITUCH
audepeHnnaIbHOro ypaBHeHus n-ro nopsaka. Obiiee u yactHoe peuienus. [locra-
HOBKa 3amaun Komm, kpaeBol 3amaun. MHTErpripoBaHue METONOM IOHHKEHUS IO-
psaKa.

Tema 9.3. JIuneiinsie ogHOpOaHBIE MU depeHIaTbHBIE YPaBHEHHS N — TO T0-
psaaka. OOmue cBOWCTBA PEIICHWN JIMHEWMHBIX OJHOPOJIHBIX AU(GdepeHIrnaIbHbIX
ypaBHeHUH N — ro nopsaka. [lonstue pyHIaMeHTaaIbHOM CUCTEMBI PEIIEHUN JTMHEH-
HOTO OJIHOPOJIHOTO TU(PEepEeHIHATIBHOTO YPaBHEHUS N — IO MOPSAJIKA, €€ MOCTPOCHUE
JUTsl ypaBHEHUH € MOCTOSTHHBIMU KO3 pUIiieHTaMu. XapaKTepUCTUUECKOE YPABHEHUE.
Bun yacTHbIX pemieHuit JIMHEHHOro OAHOPOIHOTO MU PepeHIINaTbHOTO YpaBHEHHS N
— IO IIOpsI/IKa B 3aBUCUMOCTH OT BUJa KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHUS.

JIuneiiHble HeoIHOPOAHbBIE TU((epeHIIMATBHBIE YPABHEHUSI N — 'O MOPSJIKA C
MOCTOSIHHBIMU Kod(hdunrenTamu. Teopema o CTpyKType OOIIEro PEIIeHHs TaKuxX
ypaBHeHUH. MeTo moa00pa YacTHOTO pelieHus (METO ] HEONpPeACICHHBIX KO3 du-
LUEHTOB) JJIs1 Pa3IMYHBIX CHEIMATBHBIX BUAOB IIPaBOW YacTH.

JIuneiinple HEOAHOPOIHBIE TU(DPepeHIIATIbHBIE YPaBHEHUSI BTOPOTO MOPSAKA.
Meron Bapualuuu Npou3BOIbHBIX TOCTOSHHBIX.

Tema 9.4. Kpaesble 3amaun. 3agaun Ha COOCTBEHHBIC 3HAUCHHSI.

Tema 9.5. Pemienue nuddepeHnmanbHbIX ypaBHEHHH ¢ TepeMeHHBIMU K02 (-
uuentamu JuddepenuuanbHoe ypaBHeHue Jitniepa. [I[puMeHeHrne CTeneHHbIX PsaoB
K UHTETPUPOBAHUIO TU(PPEepeHIINaNbHBIX YPABHEHUN.

Tema 9.6. Cuctembl OOBIKHOBEHHBIX TU(PPepeHIInaNbHbIX ypaBHEHUI. OCHOB-
Hble OHATUSA. HopMasibHbIe CUCTEMBI TMHEHHBIX OJTHOPOJIHBIX M HEOTHOPOAHBIX AU(]-
(bepeHnnanbHbIX ypaBHEHUN. Pelienre TMHeRHbIX OAHOPOJHBIX U HEOJHOPOIHBIX CH-
CTEM OOBIKHOBEHHBIX TU(PhEepeHITNATHHBIX YPABHEHUHN C TOCTOSTHHBIMU KOA (D (DUITHEH-
TaMH.

YerBepThlil ceMecTp

Pa3znen 10. Teopusi BeposiTHOCTE#

Tema 10.1. Beenenue. DnemenTsl koMOUHaTOpUKU. [IpaBuna cymMmel u mpous-
BeJleHUs KoMOuHatopuku. CoequHeHus (pa3MelieHus, IepecTaHOBKH, COUETaHU).

[Ipenmer Teopun BepositHOCTeW. Buabl cinydaiiaeix coObiTuid. Kiaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE ONPEEICHNS BEPOSITHOCTH MOSIBICHUS COOBITHS.



Tema 10.2. Anrebpa coObiTuii. TeopeMbl ClI0KEHUsI BEPOSATHOCTEH JJ1s1 HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMBI YMHOKCHUS BEPOSITHOCTEH JJISI 3aBUCH-
MBIX U HE3aBUCUMBIX COOBITHI1. @OpMyJIbl TOJHOM BEPOATHOCTH, belieca u beprysm.
JloxanpHast ¥ MHTErpalIbHAs TeopeMsl Jlaraca.

Tema 10.3. Cyyaitabie Bennuunsl. [loHsATHE 3aKOHA pacTpeeeHUs] TUCKPET-
HOU CiTyyallHOM BEJTMYUHBI U CIIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI pacipeesie-
HUS JHUCKPETHOM CIIy4allHOW BEJMYMHBI (THIEPreoOMEeTPUYECKHl, OMHOMHUAJIBHBIM,
pacnpenenenue [lyaccona).

Tema 10.4. YucrioBble XapakTEPUCTUKU TUCKPETHBIX CITy4YalHbIX BeTU4YrH. Ma-
TEMAaTUYECKOE OXKUIAHUE U JUCIIEPCHUS CIYyYaWHBIX BEJIWYUH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepoiBHbIC CitydaiiHbie BenunuHbl. THTErpansHas QyHKIus pac-
npenaenenusd. [ImoTHocTh BeposiTHOCTEM. CBS3h MEXKIY HHTErPAIbHOM (QyHKIIMEH pac-
MPEJICIICHUS U IUNIOTHOCTBIO BEPOSTHOCTEN. MaTemMaTHueCKOe 0KUTAHUE U JUCTIEPCUS
HENPEPHIBHON CITyYalHOW BEJIUYUHBL.

OCHOBHBIE 3aKOHBI PACTIPEACIICHUS HEMPEPHIBHBIX CITyYalHbIX BEIUYUH. PaBHO-
MEPHBIN, MOKA3aTEJIbHBIN 3aKOHbI. HOpManbHbIN 3aK0H pacnpeaeneHus. BeposaTHOCTb
MOMAIaHUS HOPMAIIBHO pACIPEACICHHON CIy4allHOM BEJIMYUHBI HA IPOU3BOJIBHBIN KO-
HEUYHbIM MHTEPBAJ, HA HHTEPBAJI, CAMMETPUYHBINA OTHOCUTEIBHO CPEIHETO 3HAUYCHUS.
IIpaBuno Tpex curm.

Tema 10.6. [Ipeaenbubie TeopeMbl Teopuu BeposiTHocTe. HepaBenctBo UeObI-
meBa. Teopema YeOwimeBa. Teopema bepayu. LlentpanbHas nmpenenbHas Teopema.

Pa3znen 11. MaTtemaTnuyeckasi CTaTUCTHKA

Tema 11.1. OcHOBHBIC 3a1a9M MATEMATUISCKOM CTATUCTHKU. BEIOOpOUYHBIN Me-
ToA. ['eHepanbHasi COBOKYIMHOCTh M BbIOOpKa. Turbl BIOOpOK. CTaTUCTHYECKOE pac-
npeaenenrue BbIOOpKHU. [locTpoeHne SMIUpUYecKol (DYHKIIMM pacmpenesieHus BbI-
OOpKH, MOJIUTOHA U TUCTOTPAMMbI OTHOCUTEIBHBIX YaCTOT.

Tema 11.2. TodeuHsle OIEHKM MapaMETPOB pacmpenencHus. TpeboBaHus K
OIIEHKaM: HECMEIIEHHOCTb, COCTOSITEILHOCTh, A(PeKTUBHOCTh. BriOOpouHas cpen-
Hss. BeiOopouHast 1 uctipaBieHHasl TUCTIEPCUU. YTIPOIIEHHBIE METObI pacyeTa CTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

NuTepBanbHbie OLICHKU. JlOBEpUTENIBHBIM WHTEPBAI I MAaTEMAaTHYECKOTO
0’KUJAHUS TPU U3BECTHOM CPEIHEM KBAJIPATUYECKOM OTKJIOHEHUH. Pacnpenenenue
CreronenTa. JloBepuTenbHBINA HHTEPBAJ I BRIOOPOYHOM CpeHEN TPH HEM3BECTHOM
CpelHeM KBaJpaTuieckoM oTkIoHeHuH. Cirydail Majioi BEIOOpKU

Tema 11.3. DreMeHTHI KOPPEIAIMOHHOTO U PETPECCUOHHOTO aHanu3a. Onpee-
JICHUE TTapaMETPOB JIMHEMHON CPEIHEKBAAPATUUECKON PErPECCUN METOAOM HAUMEHb-
IMX KBaJApAaTOB.

5. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMeHsIeMble IPH 0CBOCHUH
AUCHUNIMHBI

MCTO,Z[I/IKa npenogaBaHus AUCHUIIIINHBI «BpIcIIasg MaTeMaTuka» u peain3anusa
KOMIICTCHTHOCTHOI'O IMOAXO04a B U3JIOKCHUHN WM BOCIIPHUATHHN MaTCpHaja IpecaycMaTpu-
BAalOT HCIIOJB30BAHUC CIICAYIOIMIUX AKTHUBHBIX W HMHTCPAKTUBHBIX (I)OpM ITPOBCACHUA
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IPYIIOBBIX, MHIUBUIYAIbHBIX, Ay JJUTOPHBIX 3aHSATUN B COYETAHUU C BHEAYAUTOPHOM
paboToii ¢ 11enbio0 POopMHUPOBAHUS U Pa3BUTHS MPO(HECCHOHATFHBIX HABBIKOB 00yYaro-
IIUXCA:

— 3al[UTa U UHAUBUAYAIbHOE OOCYKJIEHHUE BBINOJHSAEMBIX 3TallOB PacyeTHO-
rpaduyeckux pabor ;

— IPUBJICYECHUE JTYYIINX CTYJACHTOB K KOHCYJbTUPOBAHUIO OTCTAIOIIUX.

— MOJATOTOBKA, MPEACTaBICHUE M OOCYKJIECHHE MPE3eHTAlU Ha CEMUHAPCKUX
3aHATHUSX;

— OpraHu3alys 1 MPOBEACHUE TEKYIIET0 KOHTPOJISI 3HAHUN CTYJIEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;

— MPOBEICHUE MHTEPAKTUBHBIX 3aHATUI MO MPOIEAYPE MOATOTOBKU K UHTEPHET-
TECTUPOBAHUIO Ha caiitax: i-exam.ru, fepo.ru;

— UCHOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYLIETO KOHTPOJIA B popme ayau-
TOPHOT'O U BHEAYJUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MAaTEMATHKE C YYETOM
PE3YIBTATOB BBIMOJIHEHUSI CAMOCTOATENBHBIX PadOT.

VY nenbHbIA BeC 3aHATHI, MPOBOJAUMBIX B HHTEPAKTUBHBIX (hopmax, onpeaeacH
IJIaBHOW LEBI0 00pa30BATENbHOM MPOrpaMMbl, OCOOEHHOCThIO KOHTHHI€HTa 00y4a-
IOLLMXCS ¥ COJIEp )KaHUEM IUCLUIUIMHBI « BpIciias MaTeMaTukay U B LIEJIOM MO JUCIH-
e coctaBisieT 30 % ayaTuTOpHBIX 3aHITHNA. 3aHATHUS JIGKIIMOHHOTO THUIA COCTaB-
ns1t0T 50 % 0T 00beMa ayAUTOPHBIX 3aHITHUM.

[TpoBeneHue 3aHATHI IpeaycMaTpuBaeTcs Takke B Ims.mospolytech.ru Ha oc-
HOBE pa3paboTaHHbIX Kadeapon «MaTeMaTHKa» IEKTPOHHBIX 00pa30BaTEIbHBIX Pe-
cypcoB (DOP) o BceM paszfenam mporpaMMal:

® [10 JTUHEWHOU U BEKTOPHOI anredpe;
M0 MaTEMaTUYECKOMY aHaJU3Y;
10 (pyHKUMSAM HECKOJIBKUX MEPEMEHHBIX;
10 UHTETPaIbHOMY UCUUCIICHUIO;
0 psAzaM;
110 OOBIKHOBEHHBIM TU(depeHIINaTbHBIM YPABHEHUSIM;
110 TCOpUH (PYHKIIUM KOMIIJICKCHOM MePEMEHHOM;
® 110 TCOPUHU BEPOATHOCTEN U MATEMATHYECKON CTAaTUCTHUKE.
Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OueHouyHble cpeacTBa JJIs1 TEKYLIEro KOHTPOJIsSI yCIIeBAeMOCTH, poMe-
JKYTOYHOM aTTECTALMH 110 UTOI'aM OCBOCHUS TUCHUILIMHBI M Y4eOHO-Me-
TOAMYECKOe o0ecnevyeHre CaMOCTOATEeIbHON padoThI CTYICHTOB

KoHTpoiib ycrieBaeMOoCTH U KayecTBa MOATOTOBKU MTPOBOJUTCS B COOTBETCTBUU
¢ TpeboBanusimu "[lonoxenust 00 opranuzay 00pa3zoBaTEIHLHOTO MPOIECca B MOC-
KOBCKOM IMOJUTEXHUYECKOM YHUBEpPCUTETE" .

J171s1 KOHTPOJISl YCIIEBAEMOCTH U KA4€CTBA OCBOEHUS AUCIUIUIMHBI HACTOSIIIECH
IIPOrpamMMoOil MPEyCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYILIEH yCIIEBAEMOCTH (TEKYIUI KOHTPOJIb);
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- IPOMEXKYTOYHAsI ATTECTALIMSL.
6.1. Opranuszanus ¥ NOPSIAOK NMPOBeIeHUsI TEKYLero KOHTPOJIs.
6.1.1. ®opMbI NpoOBeIeHUs] KOHTPOJIS.

J71s ipoBeIeHUs TEKYIEro KOHTPOJIS MPUMEHSIOTCS CIEAYIONNE (POPMBI:
KOHMPOJIbHble U camocmosamenbivie pabomwi, PI'P.
6.1.2. Conep:xaHue TeKyLIero KOHTPOJIA.

B IIEPBOM ceMecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PaOOTHI B Ay ITUTOPHUU.

PacuerHo-rpaguueckasi padbora Nel no JinHeiHHOM U BEKTOPHOH aJjredpe.
KpaTkoe copepxanue 1 3Tanbl pacdeTHO-Tpadpudeckoi paboThI:

[lepBbIii dTaII.

Pemiennie cucteM JIUHEHWHBIX anreOpanyeckux ypaBHeHHH meronamu ['aycca,
Kpamepa u oOpaTHOI MaTpuULbI.

Bropoit srar.

BekTtopsl, neictBus Haa BeKTopaMu. CKaISIpHOE, BEKTOPHOE, CMELIAHHOE MPO-
U3BEJCHUS BEKTOPOB.

PacuerHo-rpaguuyeckass padora Ne2 mo MareMaTu4ecKOMY aHAJIU3Y.

KpaTkoe conep:xanue u 3Tamnbl pacdeTHO-TpaduuecKoi paboThI:

[Ipenen 4rciioBoOM MOCAEA0BATEILHOCTH, TIpEAeH (QyHKITUH.

HccnenoBanue pyHKINUN HA HEPEPHIBHOCTb.

Brruncienre npon3BOHBIX (QYHKIIHH.

HccnenoBanue GpyHKIUU, TOCTPOCHUE TPadUKOB.

Bo BTOpOM cemecTpe

- TpU pacyeTHo-rpapuyeckrue paboThl.

- TPU CaMOCTOATENbHBIX (KOHTPOJBHBIX) PAOOTHI B Ay IUTOPHUH.

PacuerHo-rpaguyeckast padora Ne 3 no pyHKIUSAM HECKOJIbKHUX MEPEeMEeH-
HBIX.

Kparkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

DyHKIIMU HECKOJIBKUX MepeMeHHbIX. YacTHbIe pou3BoHbIe. [Ipon3BogHbIE OT
CIOXHBIX (yHKUUU. [Ipon3BoHAS IO HAIPABICHUIO U TPATUEHT. DKCTpeMyM (yHK-
MU JIBYX IEPEMEHHBIX.

PacuerHo-rpajguueckasi padora Ne 4 1o HHTErpaJbHOMY HCYHUCIECHUIO.

KpaTkoe copep:kanue u 3Tamnbl pacdeTHO-TpapuiecKoi paboThI:

[IepBeIiit sTam:

MeTtonbl HHTErpUpOBaHUs. BerunciieHne HeonpeIeIeHHbIX HHTErPajIoB.

Bropoii srarm:

[IpunoxeHus: onpeaeeHHbIX HHTErpaloB. MccnenoBanue cXoauMOCTH HECOO-
CTBEHHBIX UHTETPAJIOB.

PacueTrHo-rpaduyeckasi padora Ne 5 mo psgam.

Kpatkoe conepxanue u 3Tanbl pacueTHO-Tpaduueckoi paboThI:

[TepBblii 3Tar:
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HccenenoBanne cXOAMMOCTH YUCIIOBBIX PSIOB.

Bropo# srarm:

HccnenoBanue cXOAMMOCTH CTEMEHHBIX pAn0B. Paznoxkenue QyHKUUN B CTe-
IICHHBIC PSJIBI.

B Tpersem cemecrtpe
- 0JTHa pacueTHO-Tpaduueckas padoTa.
- JIB€ CAMOCTOSITEJIbHBIX (KOHTPOJIbHBIX) pAOOTHI B ay IUTOPHH.

PacuetHo-rpaguueckasi paéora Ne 6 mo audgepeHUAIBHBIM YPaBHe-
HHUSM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

MeTtonb! pemienuit quddepeHnranbHbIX ypaBHEHUN Pa3IMuHOTO TUTIA.

B yerBepTOM cemecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- JIB€ CAMOCTOSITEIILHBIX (KOHTPOJBHBIX) paOOThI B ay IUTOPHUHU.

PacuerHo-rpaguueckasi padora Ne 7/ mo Teopuu BepoOATHOCTEN.

Kpartkoe coneprkanue pacueTHO-rpaduyecKoil paboThI:

Omnpenenenne BEpOSTHOCTEH CiIy4yallHBIX COOBITHI, 3aKOHOB paclpeiesieHus
JUCKPETHBIX U HEMPEPHIBHBIX CIIyYalHbBIX BETUYHMH U UX YUCIIOBBIX XapaKTEPUCTHUK.

PacuerHo-rpadguueckasi padora Ne 8 mo MateMaTH4eCKOi CTATHCTHKE.

Kpatkoe conepxkanue pacueTHO-rpaduueckoil paboThI:

[Toctpoenue smnupuyeckoil (GyHKIUU pacrpeieieHsl BHIOOPKH, MMOJIUTOHA U
TUCTOIPaMMBbl OTHOCUTENBHBIX YacTOT.

PacueT cTaTUCTHUECKUX XapaKTEPUCTUK BHIOOPKH.

OLeHOYHbIE CpPENCTBA TEKYLIETO KOHTPOJS YCIEBAEMOCTH BKIKOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (opMe OJIaHKOBOTO TECTHUPOBAHUS ISl KOHTPOJIS
OCBOEHHMSI 00YUYaIOIIMMHUCS pa3iesioB AUCHUIUIMHBL, iprueM PI'P.

OOpa31ibpl TECTOBBIX 3aAaHuil, 3aianuid PI'P, KOHTpOJIbHBIX BOITPOCOB U 3a1aHUM
JUTSI TPOBEICHUSI TEKYIIIETO KOHTPOJIS, SK3aMEHAIIMOHHBIX OMIJIETOB NpuBeneHbI B [Tpu-
JIOKEHUH 2.

6.1.3. Cpoku BbINOJIHEHUS TEKYIIEr0 KOHTPOJISI U HIKAJA U KPUTEPUHU
OLICHUBAHUA Pe3yJIbTaTOB

Cpok#u, pe3ysbTaThl BHIIIOJHEHUS KOHTPOJBHBIX U CAMOCTOSTEIbHBIX padoT,
PI'P u kpurepun oLleHUBAaHUSA PE3YJIbTATOB YKA3bIBAKOTCS MPENOAABATENIEM Ha IPaK-
THYECKUX 3aHATUIX. KpuTeprn olleHMBaHUS pe3yJIbTATOB IIPUBEACHBI TAKKE B ITPUJIIO-
KEeHUU 2 K paboueii nporpamme "MOH] OLIEHOYHBIX CPENICTB' .

6.2. IIpomexyrounas arrecranus. Opranu3zanus ¥ NOPSIAOK NMPOBEACHUS.
6.2.1. ®opma npoBeeHNsI MPOMEKYTOYHON aTTEeCTAIUU
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[IpomexyTouHasi aTTecTalusi MPOBOAUTCS B CPOKH, YCTAaHOBJICHHBIE YTBEp-
XKJEHHBIM paclKCaHueM 3a4€THO-IK3aMEHAIMOHHON ceccuu. Dopma KOHTPOJS 3HA-
HUM, IPEelyCMOTPEHHAsl YYECOHBIM TUIAHOM, YKa3aHa B I1. 4 HaCTOSIIIEH TPOrpaMMBl.

J1o nathl NpoBeACHUS MPOMEXKYTOUHOM aTTeCTallMy CTYACHT JI0J>KEH BBIMOJHUTD
BCe pabOTHI, MPEIYyCMOTPEHHBIE HACTOSAIIEH pabodeit mporpaMMOi TUCIUTLUIHHEI.

[Tepedenn 00s3aTENBHBIX PaOOT M (hOpMa OTYECTHOCTH 10 HUM MPECTABICHBI B

[Tpunoxxenuu 2 x padoueii nporpamme "DOH]T OIEHOYHBIX CPEJCTB".

6.2.2. lllkasa oneHnBaHMsl Pe3yJibTATOB NMPOMEKYTOYHOM ATTECTAIMU U UX
OMUCAHUE.

B PE3YIbTATC OCBOCHUA JUCHUIIINHBI q)OpMI/IpyI-OTCH CICAYIOIHNC KOMIICTCHIINA

Kon B pesynbrare ocBoeHMs 00pa3oBaTEIbHOM MPOrpaMmbl 00ydaro-
KOMIIETEH- HIMCS TOJKEeH 0071a1aTh

097071

OIIK-1 CrocoOHOCTh UCTI0JIB30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBY-

IOmuUe B IIPOOCCCC U3rOTOBJICHUA MAIIMHOCTPOUTCIIbHBIX U3ACTINN
Tpe6yeMoro Ka4CCTBa, 3aJaHHOI'0 KOJIHMYCCTBA IIPHU HAMMCHBLIIHUX
3aTparax 06IH€CTB€HHOFO Tpyaa

B npouiecce ocBoeHust 00pa3oBaTeNbHON MpOrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJIE€ UX OTAEJIbHbIE KOMIIOHEHThI, (POPMUPYIOTCS MOITAMHO B XOJ€ OCBOCHUS
00y4aroUMMUCs TUCUUILTMH (MOYJIEH ), MPAKTUK B COOTBETCTBUU C YUEOHBIM IIIAHOM
Y KaJICHJApHbIM rpauKoM yuyeOHOro npouecca.

6.2.3. Onucanue nokasaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(opMHpPYeMBIX 110 HTOTaM OCBOECHHS JUCHHUIIUHBI, ONHCAHHE IKAJI
OlleHUBAHUS

[Toka3arenem OIleHMBAaHWS KOMIETEHIIMA HA Pa3IMUHBIX dTamax ux (GOpMHUPO-
BaHMsI SIBIIACTCS JOCTHIKEHNE 00YUYaIOIMUMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUS
MO TUCLUIIIMHE.

OIIK-1 Crioco0HOCTH HCN0JIb30BATH OCHOBHbIE 3AKOHOMEPHOCTH, e CTBYIOIIIHE B IIpolecce
H3roTOBJICHUA MAIIMHOCTPOUTEIBbHBIX n311e.1m171 TpeﬁyeMoro Ka4yeCcTBa, 3a1aHHOI'0 KOJINYE-
CTBA NMPHU HAMMEHBUIUX 32aTPAaTaX 001IeCTBEHHOI0 TPYyaa

Kpurepun onenuBanns

IToka3aTenn
2 3 4 5
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3HATh:
OCHOBOIIOJIArar-
oiMe  TeopeTHye-
CKHE IIOJIOKCHMS,
IIPEyCMOTPEH-
HBIE IPOrpaMMOn
JUCLIUIUINHBI, IS
OCMBICIIEHUS  OC-
HOBHBIX 3aKOHO-
MEpPHOCTEH, JeH-
CTBYIOILIUX B IIPO-
L[eCcCe M3rOTOBIIE-
HUS MalIMHOCTPO-
WUTEIBHBIX — HU3JIEe-
RN7071

OO0yuaromuiicst
JEMOHCTPHUPYET
MOJIHOE  OTCYT-
CTBUE HIIM HEJO-
CTaTOYHOE COOT-
BETCTBHUE 3HAHUU
KOHTPOJIUPYEMBIX
pa3zesioB MaTeMa-
TUKHU:

HE CIIOCOOCH ap-
T'YMEHTHPOBAHHO
u IOCJIeI0Ba-
TEJNLHO H3/araTh
MaTepuai, Herpa-
BHJIBHO OTBEYAET
Ha JOIOJIHUTEIIb-
HBIE BOTIPOCHI HJIH
3aTpymHSETCS  C
OTBETOM

OO6yuarommiics
JEMOHCTPUPYET
HEMOJIHOE COO0T-
BETCTBUE 3Ha-
HHI1 TIpO-
rpaMMe:
JIOTYCKaI0TCs
OLLIMOKH, MPOSIB-
JsieTCsl HeJloCTa-
TOYHOE, I10-
BEPXHOCTHOE
3HaHUE TEOPUH,
CYTH METO/JIOB.
Jnst monmy4deHus
MIPaBHJILHOTO
oTBeTa Tpedy-
I0TCS YTOYHSIIO-
III1€ BOIIPOCHI.

OOGyuarommmiics
JEMOHCTPUPYET
JIOCTATOYHO
rIyOOKHE 3HAHUS
KOHTPOJUPYEMBIX
pa3zienoB JAUCIH-
IUIMHBI, OTBEYaeT
Ha BCE BOIPOCHI,
B TOM 4YHCHE JO-
MOJHUTEIbHBIC. B
TO K€ BpeMs MpH
OTBETE JIOMYCKaeT
HECYILIECTBEHHBIE
MOTPEITHOCTH
WIM JaeT HeJo0-
CTaTOYHO IIOJIHEIC
OTBETHI

OO0yuaromuiicst
JEMOHCTPUPYET
ITOJIHOE COOTBET-
CTBHC 3HAHUI
MporpaMmme Jauc-
LMILIAHEL,
JIOTUYHO U apry-
MEHTUPOBAHHO
OTBEYAET Ha BCE
BOIIPOCHI, B TOM
YHCJIC JTOTIOJIHM-
TeJIbHBIC, TOKa-
3bIBACT BBICOKUHU
YPOBEHB TEOpE-
TUYECKOU OATr0-
TOBKHU

yMeTh:
KCIOJIb30BaTh Me-
TOAbl MaTeMaTH-
YECKOI0 aHaJIu3a
JUISL ONIMCAaHUS OC-
HOBHBIX 3aKOHO-
MEpPHOCTEH, JIeH-
CTBYIOIIUX B IPO-
Lecce M3roToBIIE-
HHSI MAIMHOCTPO-
WUTEJIbHBIX — U3Je-
JIA

OO6yuatrouuiics
NIOKa3bIBaCT He-
JOCTaTOYHOE
yMEHHE TIpUMe-
HSTH TEOPHUIO K
pEIIeHUIO TIpeI-
JaraeMbIX 3aaad,
JIOITyCKAaeT Tpy-
Oble OMMOKYU MpU
peleHnn 3a1a4
WM BoOOIIIE pe-
IICHUS 337124 OT-
CYTCTBYIOT, He-
NPaBUIBHO OTBE-
YaeT Ha JOTIOJTHH-
TEIbHBIC BO-
IPOCHI, CBSI3aH-

OOyuarouuiics
JI€MOHCTPHUPYET
HEIOJIHOE COOT-
BETCTBHE CJIe-
IYIOLINX yMe-
HUW: pelIeHue
3aja4, yMeHHE
MOJTb30BATHCS
pa3IUYHBIMU
MaTeMaTH4e-
CKUMH METO-
namu. B pemte-
HUH 3a]1a4 MO-
TyT cozaep-
XKaThbCsl TpyObIe
OLIMOKH, MPOSIB-
JsieTcs HelocTa-

OOyuarouuiics
JTEMOHCTPUPYET
YaCTUYHOE COOT-
BETCTBUE CIIEY-
IOIIUX YMEHUM:
MIPUMEHSATDH TEO-
peTuyYecKue Me-
TOJBI K PEHICHUIO
3a1a4. Y MEHUSA
OCBOEHBI, HO JI0-
MyCKarOTCs He-
3HAYUTEIbHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpy/IHE-
HUS [IPH peliie-
HUU 337134, HE
BJIMSIIOIIME HA

OO6yuarouuiics
JIEMOHCTPHUPYET
YMEHHUE TpHUME-
HATH TCOPHIO K
pEIIeHUIO TIpei-
JaraeMbIX 3ajad,
NPaBUIIBHO U
MIOJTHO CTPOUTH
pelieHus: MaTe-
MaTHYECKHX 3a-
nay. CBobomHO
OTIepUPYET MPH-
00OpEeTeHHBIMU
YMEHHUSMH, TTPH-
MEHSIET UX B CH-
TyaIusiX OBbI-
LIEHHOU CIIOXK-

HBIE C U3y4YaBIIU- | TOYHOE YMEHUE | 00U X0 pe- HOCTH.

MUCS B Kypce Ma- | IPUMEHSTh T€O- | IIECHUS

TEMATUYCCKUMHU PHUIO K peHic-

METOJIJaMHU ¥l MO- | HHIO MpeJsiarae-

OCJIIsIMU UJIA 3a- MBIX 3a/71a4.

TPYIHSETCS C OT-

BECTOM
BJIA/IETh: OO0yuarommiicst O6yuarommiicst | OOywaronuiics OOGyuarommiicst B
METOJIaMU MaTe- | He BIaJIeeT WIM B | BIaJIeeT MaTe- | YaCTUYHO BJa- MOJTHOM 00beMe
MaTHUYECKOTO aHa- | COBEPIICHHO He- | MAaTHYCCKHMH JIeeT pa3iind- BJIaJICCT Pa3Iny-

J3a U MOJEIUPO-
BaHUs IS afeK-
BaTHOTI'O OITHCAa-

NOCTATOYHOM CTe-
IICHU BJIagceT
HaBBIKAMU MPHU-

METOdaMU B HE-
MOJHOM 00B-
eMe, IOy CcKa-

HBIMHM MaTC€MaTH-
YECKUMH MECTO-
JaMH, HaBbIKH

HBIMH MaTeMa-
THYECKUMH Me-
TOJIaMH, CBO-
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HMS OCHOBHBIX 3a-
KOHOMEPHOCTEMH,
JIEHCTBYIOIINX B
MPOIIECCE U3T0-
TOBJICHHMS MaIllk-
HOCTPOUTEIBHBIX

MEHEHHS Teope-
TUYECKOTO arla-
para u paznuy-
HBIX MaTeMaTuye-
CKHX METOJIOB K
PELICHHIO 3a/1a4

IOTCS 3HAYH-
TEbHBIC
OIIUOKH, TPOSIB-
JsieTcsl HelocTa-
TOYHOCTb BJIa-
JICHUS MaTeMa-

OCBOEHBI, HO JI0-
MTyCKAIOTCS He-
3HAYHUTEIbHBIC
OIIIMOKH, HETOY-
HOCTH, 3aTPyIHE-
HUS TIPH aHAJIH-

00JTHO TIpHUMe-
HSET MOJTyYeH-
HbI€ HABBIKH B
CUTYaIUsX M0-
BBIIIICHHOM
CIIOKHOCTH.

U3 aenni

THUYECKOM TeX-
HUKOM, UCIIbI-
TBHIBAET 3HAYM-
TEIIbHEIC 3a-
TPYAHEHHUS TIPU
MIPUMEHEHUU
HaBBIKOB B HO-
BBIX CHUTYalMsIX.

TUYECKHUX orepa-
LHUSIX, IEPEHOCE
YMEHHUH Ha HO-
BbI€, HECTaHAAPT-
HBIE€ CUTYalIUU.

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT

HpOMC}KYTOLIHaSI aTTcCTalusa 06yqa1011114x051 B (IJOpMC 3a4cTa IIPOBOAUTCA IIO
PE3yJibTaTaM BBIIIOJIHCHUA BCCX BUJIOB yq€6HOﬁ pa60TI>I, MMpcaAyCMOTPCHHBIX y‘-I€6HI>IM
IIJIaHOM II0 HaHHOﬁ AUCHUIIIIMHE, IIPU 3TOM YUHUTBIBAIOTCA PC3YJIbTAThI TCKYIICT'O KOH-
TPOJId YCIICBACMOCTH B TCUCHUC CCMCCTpaA. OHCHK& CTCIICHU JOCTHXKCHMA o6yan0mH-
MUCH INIaHUPYCEMBIX PE3YyJIbTATOB O6y‘IeHI/I$I M0 JUCHHUINNIMHE IIPOBOAUTCH IIPCIIOaBa-
TCJICM, BEAYIINM 3aHATHUA 110 AUCHUINIIMHC MCTOJ0M 3KCHepTHOI>'I OLICHKH. ITo utoram
HpOMG)KYTOIIHOﬁ arTeCcraluu 1Mo AUCHUIIJIMHE BBICTABIACTCA OLICHKA «3a4TCHO» HWIIN

«HEC 3a4YTCHO».

[Ikana
Omnucanue

OLICHUBAHUS
BrinonHeHbl Bce oOsi3aTeNbHbIE YCIOBUS MOJATOTOBKU CTYJEHTa K
MPOMEKYTOUHOM aTTECTalNH, MPETyCMOTPEHHBIE TPOTPaMMOM JTUC-
numIdHbl.  CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMU, yMe-
HU, HABBIKOB MPUBEACHHBIM B TaOJMIIaX MOKA3aTEIsIM, ONIEPUPYET

3auTeHo MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMU, IPUMEHSET UX

B CUTYyallUsIX MOBBIIIEHHON CIOXKHOCTU. IIpu 3TOM MOTYyT OBITh J10-
MyIIEHbl He3HAYUTEIbHBIE OITMOKU, HETOYHOCTH, 3aTPYAHEHUS TIPU
AHAIMTUYECKUX ONEpalMsX, IEPEHOCE 3HAHUN U YMEHUN HA HOBBIE,
HECTaHJAPTHBIC CUTYallHH.

He 3auTeno

He BhImosiHeHbl 00s3aTeNbHBIC YCIOBUSI MOATOTOBKH CTYJIEHTA K
MIPOMEXKYTOYHOU aTTECTALINU, IPEAYCMOTPEHHBIE TPOTPAMMOM JUC-
uunHebl, UJIM CTyZeHT 1EMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE
3HAHWM, yMEHUH, HABBIKOB MPUBEJICHHBIM B TA0JIMIIaX MOKA3aTEIsIM,
JOMYCKAIOTCS 3HAYUTENIbHBIE ONMIMOKH, TPOSBISETCS OTCYTCTBUE
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3HaHHﬁ, YMGHPIfI, HaBBIKOB IIO POy HOKaBaTeﬂeﬁ, CTYACHT UCIIBITEI-
BacCT 3HAYUTCIILHBIC 3aTPYAHCHUA IIPH OIICPHUPOBAHHUN 3HAHHUAMHU U
YMCHUAMM IIPH UX IICPCHOCC HAa HOBBIC CUTYAIllHNH.

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH

[TpomexyTouHas aTTecTausi 00yJarommxcs B popme sK3aMeHa MpOBOAUTCS 110

pe3yibTaTaM BBIIIOJIHEHHS BCEX BUJIOB YU€OHOM pabOThI, IPEyCMOTPEHHBIX YUYEOHBIM

IIJIaHOM II0 I[&HHOﬁ JAUCHUIIIMHEC, IIPHU 3TOM YUUTBIBAIOTCA PE3YyJIbTAThI TCKYIICTO KOH-

TPOJISl YCIIEBAEMOCTHU B TeueHue cemectpa. O1eHka CTeneHn JOCTHKEHNs 00yJaroIiu-

MUCA TINIAaHHUPYCMBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIINHEC ITPOBOJUTCH IIPCIIOAaBa-
TCJICM, BEAYIINM 3aHATHUA 110 AUCHUIIIIMHC MCTOJJ0M 3KCHepTHOI>'I OLICHKH. ITo utoram
HpOMG)KYTO‘-IHOﬁ aTTcCTallu 110 AMCHUIIIIMHC BBICTABIACTCA OLICHKA «OTJIMYHO», «XO-
pouio», «KyaoBJICTBOPUTCIIbHO» UJIIN «HCYOOBJIICTBOPHUTCIBHOY.

[IIxana oneHMBaHUA

Omnucanue

OTJIUYHO

BrinonHeHsl Bce BUIBI y4€OHOW pabOThI, MPEeayCMOT-
peHHble y4yeOHbIM TIaHOM. CTYJEHT AEMOHCTPUPYET
COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB MTOKA3ATEIISIM,
MPUBEICHHBIM B TaOJUIAX, ONMEPUPYET HPHOOPETEH-
HBIMM 3HAHUSIMU, YMEHUSMU, HABBIKAMHU, IPUMEHSET UX
B CUTYyalUsX IMOBBIIIEHHON CIO0XHOCTH. [Ipu 3TOM MO-
T'YT OBITH IOMYIIICHBI HE3HAYNTEIbHBIC OIMOKHU, HETOU-
HOCTH, 3aTPYJHEHUS MPU NEPEHOCE 3HAHUW U YMEHUU
HA HOBBIC, HECTAHIAPTHHIC 3a]1a4H.

Xopoio

BrinonHeHns! Bce BUIBI y4eOHOW pabOThI, MPEeayCMOT-
peHHbIE y4eOHBIM TIaHOM. CTYJIEHT JE€MOHCTPHUPYET
COOTBETCTBHE 3HAHUM, YMEHU I, HABBIKOB TTIOKA3aTEJIsIM,
MPUBEJCHHBIM B TaOJMIIAX, OMEPUPYET MPUOOPETEH-
HbIMU 3HAaHHUSIMU, YMEHHUSIMU, HaBblkamMu. B TO ke
BpeMsI NP OTBETE JOMYCKAET HECYIIECTBEHHbIC IO-
IPEIIHOCTH, 3a/1a4d PEIIaeT C HEJOUYETaMU, HE BIIHSIO-
IIUMU Ha OOIIUH X0/ pEIICHUSI.

Y10BJIETBOPUTEIHLHO

BrimotHeHb! Bce BHIBI Y4eOHOW pabOTHI, MPEAYCMOT-
peHHBbIE y4eOHBIM TIaHOM. CTYJIEHT JIEMOHCTPHUPYET
COOTBETCTBHE 3HAHUM, YMEHUM, HABBIKOB MOKA3aTEIISIM,
MPUBEJCHHBIM B TaOJMIIAX, OMEpPUPYET MPUOOpEeTeH-
HBIMU 3HAHUSIMHU, YMEHUSAMH, HaBbIKaMu. HO mokasbi-
BaeT HEr’IyOOKHE 3HAHUS, IPU OTBETE HE JOIMyCKaeT
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rpyOBIX OITMOOK WJIM MPOTUBOPEUNA, OHAKO B (hOpMYy-
JUPOBAHUU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKTY
aHaJIM30M, apTyMEHTAIlMEH U BRIBOJIAMH, B PEIIICHHH 3a-
Jla4 MOTYT COJIepKaThes TpyObie omuOKku. [{ist momyde-
HUS IPABUIJIBHOTO OTBETA TPEOYIOTCS YTOUHSIOIINE BO-
TIPOCHI.

He BrInoTHEH 0/1MH Wi 00Jiee BUIOB y4eOHOM paboTHI,
MPEeTyCMOTPEHHBIX YU€OHBIM IIaHOM. CTYJIEHT JIEMOH-
CTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWN, YMEHWH,
HeynosierBopu- HaBBIKOB MOKA3aTeJIAM, IPUBEJICHHBIM B TaOJIHIIAX, J10-
TeJbHO MyCKAIOTCSI 3HAYUTEIIbHBIC OLIMOKH, MPOSBISETCS OT-
CYTCTBHE 3HAHUI, YMEHHM, HABBIKOB I10 PsILy MOKa3aTe-
JIeH, CTYICHT UCTIBITHIBACT 3HAUUTEIbHBIC 3aTPYyAHCHUS
MIPU OTNIEPUPOBAHUU 3HAHUSMH U YMECHUSIMU.

*Ecii He BBINIOJIHCH OJIMH WM 0oJiee BUJIOB y4eOHOU paboThl, yKa3aHHBIX B TaOJUIlE, IPEroaaBa-
TEeJb UMEET IIPABO BHICTABUTH HEYIOBIETBOPUTEIHHYIO OIICHKY 10 UTOTaM MMPOMEKYTOYHON aTTecTa-
1117078

6.2.3. Opranu3auus ¥ NOPsAI0K NPOBEAEHHUS MPOMEKYTOUHOI aTTecTalluu

[IpomexxyTouHas arrectauus - (3K3aMeH, 3a4€T) MPOBOAUTCS 1O Ouneram. Bo3-
MOKHO MTPUMEHEHUE CPEICTB JEKTPOHHOTO O0YyUEHHUS U JUCTAHIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTU.

PernameHT npoBeeHus aTTeCTallUu:

- BpeMsl i1l TIOJArOTOBKHM OTBETA Ha BOIMPOCHI -He Oosee 40 MUH.

. DK3aMeHalMOHHbIE OMJIETHI XpaHATCs Ha Kadenpe. B momoliup cryaeHTam ais
MOATOTOBKH K aTTeCTalluy 00pa3iibl SK3aMEHAIIMOHHBIX OMIJIETOB U NIEPEUYEHb BOIPO-
COB, BBIHOCHMBIX IIPENoAaBaTesieM Ha aTTEeCTAalMIO 0 AUCIUIIIMHE (M3 KOTOPBIX U
bopMHpYIOTCS dK3aMEHAIMOHHBIE OUIIEThI) TpUBeAeHBI B [Ipunokennn 2 k paboueit
nporpamMmme «DoH/T OLIECHOYHBIX CPEICTBY.

@DOHJIBI OIEHOYHBIX CPEACTB MPECTABICHBI B IPIIIOKEHUU 2 K pabodeil mpo-
rpaMMme.

7. YueOHO-MeTOAMYEeCKOE U NH(POPMAIIMOHHOE O0ecTieyeHHue M CHUTIMHBI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. KpaTkuii kypc marematuueckoro ananuza. T.1. uddepenuu-
albHOE W WHTErpajbHOE HMCUUCIeHUs (YHKUMH OAHOW mepeMeHHOM. Psabl:
YueOHuk [DneKTpoHHBIN pecypc]: yueb. - DiekTpoH. AaH. - MockBa: dusmar-
mut, 2015. - 444 c. [Pexum noctyna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ sKkpaHa. |
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https://e.lanbook.com/book/71994

. I'mypman B.E. Teopus BEposSITHOCTE U MaTeMaTUUYECKas CTaTUCTUKA. 12-€ U3 .
ctep. M.: IOpaiit, 2013. — 479 c., 139 oks.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

. Munocues B.b., Mapteinenko A.W., JIsxosckuii B.A., 3yokoB B.I'. Kypc Bbic-
e mareMaTtuku: YueoHoe mocoodue. Yacte 1.M.: MI'1Y, 2007; Yacts 2.M.:
MI'MY, 2007. Yacts 3. M.: MT'1Y, 2011. 400 »k3. https://e.lanbook.com/

. 3yokoB B.I'., JIsxoBckuit B.A., Mapteinenko A.H1., Munocues B.b., [1ymxkaps
E.A. Kypc MareMaTtuku uisi TEXHUUECKUX BBICIIUX Y4eOHBIX 3aBefeHHil. M.:
MI'Y, 2012. 400 k3. https://e.lanbook.com/

. Kypc nekuuii mo nuHeitHoM anredpe u aHATUTUYECKON TeOMETpUH: y4eOHOE I10-
cooue. // Kyapsasues b.1O., Matsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.:
MI'TY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

. Maremaruueckuii ananuz. Teopust npenenoB u auddepeHaibLHOe UCUUCe-
HUE: OCHOBHBIE MOJIOKEHUS TEOPUHU, METOJUYECKUE YKa3aHUS U BapUaHThI pac-
yeTHO-rpadguueckux padot // bonynos M.A., bopoauna C.H1., Kopotkosa H.H.,
Txauenko O.U. M.: MI'TY «MAMINy, 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

. .M. boaynos, JI.LK. Kuiiko, H.H. ITyctoBoiitoB, O.1. Tkauenko Psabl. Die-
MeHThl Teopun. Bapuantel PI'P. Meronnueckue ykazanus aJisi CTyJ€HTOB IE€p-
BOT0 Kypca Bcex crenuaibHoctel. MI'TY «MAMM», kad. «Bricias maTema-
tukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnek-
TPOHHBIN pecypc. |

. Koran E.A. O6sikHOBeHHBIE U] PEepeHITNAIbHBIC YPABHEHUS U BApUAIIMOHHOE
HCUHMCIICHUE B MPUJIOKEHUH K PacUETy aBTOMOOMIIBHBIX KOHCTPYKIIUNA. YueOHoe
rmocoowue 1o qucuuIuinie «MaremMaTuka s CTYJICHTOB BCEX CIEIUAIbHOCTEH.
M.: MAMMU, 2010. 200 sx3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

. Koran E.A., XKyxosa I'.C. Teopust pyHKIIMI1 KOMIUIEKCHOU repeMeHHol/ Yueo-
Hoe nmocodue. M: MockoBckuit noautrex, 2019. 180 c¢. — 100 3k3.

. Koran E.A. DnemMeHTbI TeOpUU BEPOSITHOCTEN U MATEMATHYECKON CTATHUCTUKH.
YueOHoe mocobue nmo aucnumimHe «MaTtemaTtuka» A CTyAEHTOB, 00yyaro-

IUXCSI TIO CIIEIUATBLHOCTH «ABTOMOOUIIE- U TpakTopocTpoeHue. M. 2007. — 224
c. 423 k3.

B) MpPOrpaMMHoe o0ecrieueHue U HHTePHET-pecypcehl:

[IporpamMmmMHOe obecrieueHre He MPeyCMOTPEHO.
HNuTepHeT-pecypchl BKIIIOYAOT YIEOHO-METOAMUECKIE MaTepUaIbl B 3JICKTPOH-

HOM BHJIe, IpeJCTaBJICHHbBIC Ha caiite mospolytech.ru B pasaene: «L{enTp MaremaTu-
gyeckoro oopasoBanus» (http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIBHBIX Sa,Z[aHI/Iﬁ M0 JUCHUIITIMHE ITPCACTAaBJICHBI Ha cauTax:

http://i-exam.ru, http:// fepo.ru.

18


https://e.lanbook.com/
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://i-exam.ru/

[Tone3nsie yuyeOHO-METOAMYECKHE U MH(POPMAIMOHHBIE MaTepuajbl MPEICTaB-
JICHbI Ha cauTax:

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

[lepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM cetn «HTep-
HET» OJI1 OCBOCHUSA AUCHUIIIINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOUUYECKIE MAaTepUAIIbl, MPEACTaB-
JICHHbIC Ha calTe 3J]CKTpOHHO-6I/I6J]I/IOT€‘{H0ﬁ CHUCTCMBI HS,ZIaTeJ]BCTBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTsl o BeICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buumeokypc u TecThl 1O

TCOPHUHA BGpO}ITHOCTeﬁ 1 MaT€MaTUYECKOM CTaTHUCTUKE.
Ka)K,Z[BIﬁ CTYACHT obOecrieyeH HNHAWBUAYAJIBbHBIM HCOI'PAHHYCHHBIM JOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snekTpoHHO-OMOIHMOTEY-

HBIM CHCTEMaM (JEKTPOHHBIM OMOIHOTEKAM):

Ne Ne jorosopa.
I /;1 DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banusi KoJ1eKIuii
AOCTyna
OBC «M3parensctBa Jlaub» | JloroBop Ne  73- | UHXEHEpHO-TEXHUYECKUE HAYKU
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3aarenscTBO « MAIMHOCTPO-
EIl/17 or 28.05.2017. | 28.05.2017. eHHEe»;
(e.lanbook.com) WHxeHepHO-TeXHMUECKHE HAYKH
— W3narensctBo MI'TY nm. H.J.
baymana,
1 WnxeHepHO-TeXHUYECKHE HAYKU
— N3narenbcTBO «@UMATINTY,
DKOHOMUKA M MEHEKMEHT — 13-
naTenbCTBO «DaunTta» u 38
KHUT U3 Ipyrux pasnenos ObC
(cM. caliT yHUBepCcHUTETa pa3ies
OoubamoTeka)
2 OBC «Kuura®ounmy Ha odopmiienun Komnexuust u3 172405 uznanuit
(knigafund.ru)
Hayunas snektponnas 6u6- | CBoOO HBIN 1134165 Hay4yHbIX cTaTEH
3 JIMOTEKa Hocryn
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» IlocTosiHHBIM 0630p CMU (apxuB nmyOiukanuit
(polpred.com) JOCTYTI 3a 15 jer)
Hay4nas syekTpoHHas ITocTostHHBIM 3800 HauMeHOBaHUI KYpPHAJIOB B
5 6ubianoreka JOCTYTI OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JIOCTyH K 3JIEKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam u3aaTeabCTBa «Poccuiickuit SpringerProtocols;
6 SpringerNature doun Dynmamen- | SpringerMaterials;
tanbHBIX Mccnemo- | SpringerReference;
BaHUIN» ot | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
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01-17/1123 ¢ npu-
JIOKCHHEM
C 01.01.2017 -
0OECCPOYHO
CrpaBouHast mouckoBast cu- | bes morosopa Hopwmsl, npaBuia, cTanapTsl U
7 crema 3aKOHOJIATEILCTBO 10 TEXHUYE-
«TexakcnepT» CKOMY PeryJIMpPOBaHUIO

8. MaTepl/IaﬂbHO-TeXHI/I‘leCKOe o0ecmeueHue ANCIHHUIIJINHBI

MarepuanbHo — TexHUYecKas 0aza yHUBEpCUTETa 00ECIEeUnBaAEeT IPOBEIECHUE
BCEX BUJIOB 3aHATHIA, IPEyCMOTPEHHBIX YU€OHBIM IIJIJAHOM U COOTBETCTBYET JEHCTBY-
FOIIIMM CAaHUTAPHBIM U ITPOTUBOIIOKAPHBIM MPABUIIAM U HOPMaM.

Kadenpa «MaremaTnkay» He pacronaraetT COOCTBEHHBIM ayAUTOPHBIM (HOHIOM
Y UCNOJb3yeT yueOHbIE ayIUTOPUHN U3 O0Ier0 (JOH1a YHUBEPCUTETA.

[Tpu HE0OXO0IMMOCTH U1 TPOBEACHUS HHTEPAKTUBHBIX PAKTUYECKUX 3aHATHH
UCIIOJIB3YIOTCSA KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. Meroauyeckne peKOMeHIAMH JIJIsI CAMOCTOSITEIbHOI padoThI
CTYJIEHTOB

Pa3zges: 3jieMeHTHI JTMHEHOM aaredpsol

Matpuisl u onpeaenutenu. [lpexae Bcero, CTyeHT AOKEH NOHSTh, YTO MaT-
pua — 370 Tabiuia yucen (mpuyeM 3Ta TabiMia MOXKET UMETh OJIMHAKOBOE YHCIIO
CTPOK U CTOJIOIIOB, @ MOXKET OBbITh U MPSAMOYTOJIbHOM), a ONPEACTUTENb- ATO YUCIIO,
3aMKUChIBAEMOE B BUJE KBAJIPaTHOW TaOIMIIbI, TO €CTh ONPEIECIMUTENN CYIIECTBYIOT
TOJIBKO y KBaJIpaTHBIX MAaTPHII.

Crnenyet oOpaTuTh 0c000€ BHUMAaHHUE Ha ONEPALUI0 YMHOKEHUS MPSIMOYTOJIb-
HBIX MaTpPUIL U MOHSTh, KAKUM IOJTy4aeTcsl HOPSAIOK MaTpullsl — pousBeaeHus. Oco-
OCHHOCTbh MATpHI] TAK)XKE COCTOUT B TOM, UTO NMPOU3BEIACHUE MATPUI] HE MEPECTAHO-
BouHO, TO ecTb AB # BA .Crnenyer 00s3aTe)IbHO YOIUTHCSI B TOM, PEIIHB COOTBET-
CTBYIOILIME 3aJJa4H.

BaxxHbiM siBIIsieTCsl IOHsATHE OOpaTHOM Marpulibl. Hamo 3HaTh ycioBue cyiie-
CTBOBaHHS OOpaTHOM MAaTpHUIbl U aIrOpUTM ee nmoctpoeHus. [locie ee BbIUMCICHUS
L[EJIECO00pa3HO JIeNaTh MPOBEPKY MPABUIBHOCTH PEIIEHHUS, BBIMIOJHUB OIEPaLUIO
YMHOXEHHSI A A = E (JI0JDKHA MOJYYUTHCA IMHUYHAS MaTpUIIA)

[Ipu u3ydyeHun ompeneauTeNed HaJo YeTKO YCBOUTh MOHSATUSI MUHOPA, anreo-
panvecKoro JOMNOJIHEHUS, 3HAaTb MHOTOYHCIICHHbIE CBOMCTBa omnpeaenurens. [us
OCBOCHMSI TEXHUKH BBIYHMCIICHUS OTIPEICTIUTENeH 11erecoo00pa3Ho, BEIOpaB IPOU3BOJIb-
HBII ONpPEENIUTEND BbIIIE TPETHEro MOPSAKA, PACKPBITH €T0 Pa3IMUYHBIMU CIIOCOOAMH,
NPUMEHSISI Pa3sIo’KEHUE U MO CTpoKaM U 1o cronbuam. OOpaTuTe BHUMaHHUE, KaKue
CTpPOKU (CTOJIOIBI) MPEANOYTUTETIbHEE BbIOUpATh IS PACKPBITHS ONPEIeNIUTENs,
YTOOBI YIPOCTUTH €ro BbhruncieHue. Oco6eHHO 3P PEeKTUBHO BBIUNCICHHUE OIpeeIH-
TeJe C MOMOIIBIO 3IEMEHTAPHBIX MPEeoOpa30BaHUM, MPUBOIAIINX €0 K TPEYyrojb-
HOMY BUTTY.
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[Ipy um3yueHUM penieHud CHUCTEeM JIMHEWHBIX aireOpandeckux YypaBHEHUIH
(CJIAY) oOpaTtuTe BHUMaHUE, IPEXK/IE BCETO, HA TIOHATHE PELIEHUSI CUCTEMBI U YCIIO-
BHSl CYLIECTBOBAHUS PEIUICHUN B 3aBUCHMOCTHU OT COOTHOILICHUS MEXIY PAaHIOM MaT-
PHIIbI, PAHIOM PACIIMPEHHON MATPUIBI CUCTEMBI U YHCJIIOM HEW3BECTHBIX U YpaBHE-
Huii. OOpaTuTe BHUMaHWE Ha ycioBus npuMeHeHus dhopmyn Kpamepa u meroaa 06-
paTHOM MaTpuilbl. BHUMaTEIbHO pa3depuTe MpUMEPhl PEIICHUS! MPOU3BOIBHBIX CH-
CTEM JIMHEWHBIX anredpandeckux ypaBHEHHN MeTooM [ 'aycca (BBeeHIE 0a3HCHBIX U
CBOOO/THBIX TIEPEMEHHBIX ).

Pa3zges: DiieMeHTHI BEKTOPHOI aaredpbl

[Tpu n3yuyeHun qaHHON TEMBI OOpaTUTE BHUMAaHUE Ha JIMHEIHBIE ONepaliu HaJl
BEKTOPaMU, Ha IOHATHS JTUHEHHON HE3aBUCUMOCTH Y JIMHEWHON 3aBUCUMOCTHU BEKTO-
pOB, Ha pyHJaMEHTaJIbHOE OHATHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHU-
pPOBaHHOTrO 0a3uca), Ha pasyIoKEHUE BEKTOpa Mo 0azucy.

3HaTh ONpPENCIICHUE, T€OMETPUYECKUE CBOMCTBA CKAIPHOI'O, BEKTOPHOTO M
CMEUIaHHOTO MPOU3BEACHHS BEKTOPOB, OPMYIIBI AJI UX BBIYMCIECHUS B BEKTOPHOU U
B KoopauHaTHOU (opme. OOs3aTe€NbHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOrO-
HaJIbBHOCTH, KOJUTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nes: koMIJIeKCHbIE YMCJIa U MHOTOYJIEHbI

B aTom pasgene, nmpexae BCero, Haao0 NOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUIIOCH
paclIMpeHrueM MOHSATUS JACHCTBUTENIBHBIX YKCEII, 3HATh ONpeeieHue U Tpu (POpMbI
3aMuCcH KOMIUIEKCHOTO —4ucia (aredpanyeckyro, TPUTOHOMETPUYECKYIO U MOKa3a-
TEJIbHYI0), FEOMETPUUYECKYIO HHTEPIPETALMIO KOMIIJIEKCHOTO YHCJIa U B3aUMHO-0JHO-
3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM KOMIIJIEKCHBIX YMCEII U MHOKECTBOM TO-
YeK KOMIUIEKCHOM TIOCKOCTH. 3HaTh popmyity Ditniepa. KoMIuiekcHbIE Ynciia MOKHO
M300pakaTh C MOMOIILI0 BEKTOPOB Ha KOMIUIEKCHOM TuiockocTu. [losToMy oneparmu
CJIOKEHUS ¥ BHIYUTAHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEJICHBI K OTIEPAIIUSM CIIO-
YKECHUS U BBIYMTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBIMOJHATH ONEPAlMM YMHOKEHUS, AEIEHUSI, BO3BEACHUS
B TMOJIOKUTEJIBHYIO CTENIEHb KOMIUICKCHBIX YHCEII, 3alIMCAHHBIX B TPUTOHOMETpHUYE-
CKOMi popme, U3BJICUEHUSI KOPHS N-Oi CTETIEHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHUMaHUE Ha TO, YTO MHOKECTBO KOMIUJICKCHBIX YHCEIT SIB-
JIIETCSl 3aMKHYTBIM, TO €CTh JItoOas ajredpandeckasi oneparusi HajJl KOMIUIEKCHBIMU
YUCJIaMU HE BBIBOJIUT 3a MIPEACIibl 00JIaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pasnuyHbie BUABI Pa3JI0KEHUS MHOTOYJICHA HA MHOKUTEIIN JJISI CITy-
4aeB, Korja cpear KOpHEH MHOTOUYJIeHa MOTYT OBITh KPaTHBIC, KOMIUICKCHBIE KOPHH.
Otu cBefeHUs OyIyT MCIIONB30BATHCS, HAPUMEDP, B UHTETPATLHOM UCYUCICHUH TIPH
BBIYHMCIICHUH UHTETPAJIOB OT JIPOOHO-PANMOHATBHBIX (DYHKIIMH, IPU PEIICHUN JTHHEH-
HBIX OJTHOPOJIHBIX TU(hepeHITNATBHBIX YPAaBHEHUN N-TO MOPSIIKA C TOCTOSHHBIMU KO-
s urreHTamu.

Pa3nen: 3jieMeHThI MATEMATHYECKOI0 AaHAJIN3A

[Ipu uzyuenun nuddepeHnranrbHOro ucurcieHus GyHKUUA OJHOM MepemMeH-
HOU 0OpaTuTe BHUMaHUE HA TIOHSTHE Mpejesia GYyHKIUMU B TOUKE U METOJIbI €T0 BbI-
yucinenus. [Ipengen — oJHO U3 OCHOBHBIX MOHSATUN MaTeMaTU4yeckoro aHanusa. l[lpu
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BBIYHCJICHUU IIPCACIIOB q)YHKHI/II/I Haao0, OpeKAC BCCTrO, BLIICHUTE XAPAKTEP HCOIIPEC-

0 o
JeJIEHHOCTH (—, —,0-00,0—00,1° |. UTOOBI OBIAIETh TEXHUKOW DPEIICHUS 3a7a9 Ha
o0

BBIUHCIICHHE TIPEIETIOB, HAJ0 3HATh J[Ba 3aMeYaTeNbHBIX Mpesesia, TaOuIly SKBHBaA-
JICHTHBIX OECKOHEYHO MallbIX, MpaBmwio Jlomurans, pa3inyHble MPUEMBI PACKPBITHS
HEOTpeIeIEHHOCTEN B 3aBUCUMOCTH OT BHJa (GYHKIIMH U PEIINTh JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1a4.

[Tpu nzydyeHnn Tem, MOCBAIICHHBIX TPOU3BOIHON U nudepeHuany QyHKIIH,
HAJ0 OCMBICIIUTh WX TEOMETPUUYCCKHH CMBICI, MMOHUMATh PAa3IN4he MEXKIy HUMHU
(muddepennman - 3TO IJaBHAs JIMHEHHAs 4YacTh OpHpameHus QyHKIuu). TBepnio
3HaTh (KaK TaOJIUIy YMHOXKEHHS) hopMyIibl 1 depeHIIMPOBaHUS OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIMN 1 npaBuiia guddepeHmpoBanus (Bce, KOHEYHO, HO OCOOCHHO Tpa-
BIUJIO TU(PEepeHIIMPOBAHUS CIOKHON DYHKIINHN).

OOpatuTe BHUMaHUE Takke Ha ocoOeHHoCTU TuddepeHnnpoBanus QyHKIUH,
3aJlaHHBIX B HESIBHOUM popMe, mapamMeTpUyecKu, Ha IpueM Jiorapudmudeckoro aud-
bepeHupoBaHusl.

Crnenyer 4eTKO 3HaTh M YMETh IPUMEHSThH AITOPUTM UCCIICT0BaHMs (PYHKITHI 1
MOCTPOCHUS TpaUKOB: OMpPEICIICHHE TOUEK pa3phiBa (M UX Ki1acCU(PUKAIMIO), aCUMII-
TOT rpaduka (BepTUKAIbHOM, HAKIIOHHOM, FTOPU30HTAIBHOM ), HEOOXOAUMBIE U J10CTa-
TOYHBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHUS JIOKAJTHHOTO SKCTPEMyMa,
MIPOMEKYTKOB BBITYKJIOCTH W BOTHYTOCTH ()YHKIIMH U TOYEK TIepernoa.

Pazgen: nudppepeHunanbHoe ucUMCIeHHE PYHKIMIA HECKOJIbKHX NepeMeH-
HBbIX

[Tpu n3yvyeHnu 1aHHOTO pasjena oOpaTuTe BHUMaHUE Ha TO, YTO (PYHKIIHS JBYX
IIEPEMEHHBIX UMEET HAIJIAIHbIA T€OMETPUUECKUN CMBICI — OTO IIOBEPXHOCTh B TPEX-
MEpPHOM IIPOCTPAHCTBE

Hazno ocMbICIUTh TOHATHS YaCTHBIX IPOU3BOJHBIX U MOJIHOTO nuddepeHimana
U OCOOCHHOCTh MX BBIUMCJICHMSI, OBJIAJI€Th TEXHUKON BBIUYMCIICHUS MPOU3BOJHBIX OT
CJIOXHOW (DYHKLIMM HECKOJIbKMX NepeMeHHbIX. Cieayer oOpaTuTh BHUMAaHHE Ha TO,
470 JUIs1 QYHKIUU 7z = z(X, y) CMEIIAHHbIE YaCTHbIE IPOU3BOAHBIE BTOPOIO MOPSIKA

0’z 9’z
oXoy  0yox
IUPOBAHUS HE UMEET 3HAYCHUSI.
JI1st QyHKITMM HECKOJBKUX TIEPEMEHHBIX CKOPOCTh U3MEHEHUs (YHKIIUUA B TIPO-
M3BOJILHOM HAMPABJICHUHM XapaKTepU3yeTcsl MPOU3BOAHONW TIO HaIpaBiICHUIO, a
HauOOJIbIIAs CKOPOCTh U3MEHEeHMsI GYHKIIMKU OyJeT B HAIPABJICHUH BEKTOpa Tpaju-

enta. Cnenyer oOpaTuTh B 3TOM TeMe BHHUMaHUE Ha HEOOXOIUMOE U JOCTATOYHOE
YCJIOBHSI CYIIIECTBOBAHUS dKCTpeMyMa (hyHKIIMA HECKOJIBKUX MePEMEHHBIX.

PaBHBI MEXKIy COOOi: (reopema IlIBapia), To ectb mopsaaok auddepen-

Pa3nean: HHTErpajJbHO€ HCIYHUCJICHHUE

B uHTErpanbHOM MCUMCICHUU pellaeTcs 3aaada, oOpaTHON TOi, KOTopas pac-
cMaTpuBasiach B AU QepeHnaIbHOM HCUUCICHUH HE00X0AUMO HAaWTH AJIs TaHHON
dynxmm f () Takyro dyHKImMIO, IPOM3BOIHAS OT KOTOPOIT GbIIa GBI PABHA 331AHHOIA.
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WuterpupoBanue GyHKIUNA — JOCTATOYHO CIIOXKHBIN pa3lie]l MaTeMaTHKH, OBJIAJEeTh
KOTOPBIM MO3KHO TOJIBKO, €CJIA CTYACHT «BO3bMET» JOCTATOYHO OOJIBIIIOE KOINYECTBO
MHTETPAJIIOB Pa3HOTO THUTIA.

Hano TBep10 3HaTh TaOMUIly MHTETPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PyHK-
[[Ui, OCHOBHBIC METOJbl MHTETPUPOBAHUS (3aMEHa MEPEMEHHOM, MOIBEACHHUE MO/
3HaK auddepeHnrana, WHTErPUPOBAHUE MO YaCTsIM, MPUEMBI BHIYUCICHHUS HHTE-
rpajoB OT pallMOHANBHBIX JIpo0el, OT pa3HOTO THMA TPUTOHOMETPUUECKHX (PYHK-
1Ui).

Hano ocMbICIUTE €AMHCTBO MOIX0a K TIOCTPOCHHUIO ONPEACTICHHBIX, KPATHBIX,
KPUBOJIMHEHHBIX, TOBEPXHOCTHBIX UHTETPAJIOB — IOCTPOCHUE HEKOTOPOU MHTETPalIb-
HOW CyMMBI U TIpE/ICTIbHBIIN epexo/.

3HATh T€OMETPUUYECKUI CMBICI U OCHOBHYIO ()OPMYJTy BBIYMCIICHUS ONIPEIEICH-
HBIX UHTErpanoB — popmyiay Herotona — JleitOHuna, reometpudeckue u pusnueckue
MPUIIOKEHUS ONPE/ICIICHHBIX U KPATHBIX HHTETPAJIOB, yMETh HAXOIUTD IIOMIAIb TJIOC-
KO GUTypsl, IJIMHY KPUBOM, 00BEM H IJIOMIAAb TOBEPXHOCTH TEJ BPAIICHUS.

Pa3nen: yncioBbie H QYHKIMOHATbHBIE PSAAbI

[Ipu u3yuyeHnn JaHHOU TEMBI, IPEXKJIE BCETO, HAZI0 OCMBICIUTH TOHITHE CYMMBbI
OECKOHEYHOI0 psifa KaK MpeJesna Mnociae10BaTeIbHOCTH YaCTUYHBIX CyMM.

Heobxoanmo cHavasia HayuyuThCs KIAacCU(ULIMPOBATH PAJBI IO TUIIAM: YHCIIO-
BbI€ IOJIOKUTEIbHBIE, 3HAKOIIEPEMEHHBIE, (DYHKIIMOHAJIbHBIE, CTEIIEHHBIE, TPUTOHO-
MeTpuueckue psaael @ypee.  M3ydnTh TEOpETUUECKUE CBEACHUS: TEOPEMBI CPABHE-
HUS1, HEOOXOUMbIE U TOCTATOYHbIE PU3HAKU CXOAUMOCTH. 3HATh U YMETh IPUMEHSITh
J0CTAaTOYHBIE MPU3HAKHU CXOJMMOCTH MOJOXKHUTENbHBIX PSAAOB: NMpu3Haku Jlanamobepa,
Komm, nnarerpanpusiii npuzHak Kommy.

J11s 3HaKOYepeayIomuUXCsl PsiIOB OOpaTUTh BHUMAaHKUE Ha MOHATHS a0COTIOTHOU
M YCIIOBHOM cxoauMocTU. 3HaTh npusHak Jleiibnuia u o6o0mennbie npusHaku Jla-
nam6Oepa u Komu.

JI71s1 cTeneHHbIX pSAI0B 3HATh TeopeMy AOens, onpeaesieHne HHTepBajia U paiu-
yca CXOJIMMOCTH, 00paTUTh BHUMAHUE Ha TO, YTO TPeOyeTCs UCCIEA0BaHUE TOBEACHUS
psga B rpaHUYHBIX TOUKAaX MHTEpBaJia cX0AUMOCTU. O0S3aTENbHO 3HATH PA3I0KECHHUS
OCHOBHBIX 3JIEMEHTapHbIX GyHKUUN B psiabl Teinopa u MakiopeHa v ycioBHe pasiio-
XKUMOCTH QpyHKIUU B psia Teinopa.

Pa3zges: 00bikHOBeHHBbIE JU(PepeHIHATbHbIC YPABHCHUSA

N3yuenune muddepeHmanbHpIX ypaBHEHUN UMEET BaXKHEHIIIee 3HAUCHUE B Ma-
TEMaTUYECKON MOATOTOBKE MHKeHepa. OObsICHSIETCS 9TO TeM, uTo AuddhepeHIuaTb-
HbIC YPaBHEHUS MPEJICTABISIOT COO0M MaTEMaTHYECKHUE MOJICTTU CaMbIX pa3HOOOpas-
HBIX IIPOLIECCOB U SIBJIEHUM, TAK KAK UX PELICHUS MTO3BOJSIOT ONUCATH BOIIOLUIO U3Y-
4aeMoro Ipolrecca, XapakTep NPOUCXOIAIIMX C MATEPUAIBHOM CUCTEMON U3MEHEHUH
B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBI.

OTauuuTenbHOE CBOMCTBO AU HEepeHIINATBHBIX YPABHEHUN COCTOUT B TOM, YTO
IIPU UX UHTETPUPOBAHUU OOBIUHO IMOTyYaeTCsl 0EeCUMCIEHHOE MHOXKECTBO PEIICHUIA.
J{ns1 ypaBHEHMSI IEPBOTO MOPSJIKA 3TO MHOYKECTBO ONMMCHIBAECTCS OJTHOM MPOU3BOJIBHOM
noCTOSTHHON. UTOOBI BBIICTUTH W3 OECKOHEYHOTO MHOXKECTBA PEIICHHI TO, KOTOPOE
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OMKCHIBAET UMEHHO JaHHBIN MPOIlecc, HEOOXOAMMO 33/1aTh JIOTIOJHUTEIbHYI0 HHPOP-
MalMIo, HAIlpUMEpP, 3HaTh HA4YaJbHOE COCTOSIHUE Mpouecca. Takoe TOMOJHUTEIBHOE
YCJIOBHE HA3bIBAETCS HAYAJIBHBIM YCIOBUEM.

3anmavya unTerpupoBanus U epeHIINaTbHOTO ypaBHEHUS IEPBOr0 MOPSAKa
COBMECTHO C HAYAJIbHBIM yCJIOBHEM HA3bIBAECTCSA HAYaJbHOM 3aJayed WIM 3aJadei
Komm.

st muddepeHmanbHbIX  YPAaBHEHHA TIEPBOTO  TMOPSIIKA CIAEAYET pa3inyaTh
oOl1ee, 4acTHOE ¥ 0c000€ PENICHMS, a TAK)KE OOIIMIA, YACTHBIM U OCOOBIN UHTETPaJb.

[Ipu MHTETPpUPOBAHUH YPAaBHEHU MEPBOTO MOPSAAKA HAZO NPEXKIE BCETO OMpe-
JEIUTh TUI YPABHEHUS, a 3aTEM YK€ IPUMEHHUTH TOT WM MHOW MeToA pemeHusd. Hamno
00s3aTeIbHO OCBOUTDH MPOLIETypy MPUBEICHUS YPaBHEHUS MEPBOT0 MOpsAJIKA K ypaB-
HEHUIO C PA3JCJICHHBIMU IIEPEMEHHBIMH, TaK KaK MMEHHO TAKUE YPABHEHUS MOXHO
HEIOCPEICTBEHHO HHTErPUPOBATh.

Jns muddepeHnmanbHbIX YpaBHEHUN N — IO MOPsIIKa 00513aT€IbHO 3HATH OCTA-
HOBKHM 337aun Ko, kpaeBoil 3aaun, 3a1a4n Ha COOCTBEHHbIE 3HAUCHHUS.

B Tteme, nocBsIEHHOW JIMHEWHBIM TU(PEpEHIHMATBHBIM YPABHEHUSIM N — T'O
MOpsiIKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpE OOIIEro peleHus: OJHOPOIHBIX U HEO-
HOPOJHBIX YPAaBHEHUH, TaK KaK OHU YKa3bIBAIOT MyTh MOCTPOEHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMAaHHUE HA TO, YTO PELICHUE JTUHEHHBIX OJHOPOAHBIX TU(DPepeHraib-
HBIX YPaBHEHHUI N — ro MopsijaKa ¢ MOCTOSIHHBIMUA KO3 PUIIMeHTaMu He TpeOyeT UHTe-
I'PUPOBAHHUS, @ CBOJUTCS K YUCTO ajireOpanydeckoi npodiemMe HaX 0k IeHUsl KOpHEH co-
OTBETCTBYIOLIETO XapaKTEPUCTUYECKOr0 ypaBHeHusA. Hazo 3HaTh BUJ YaCTHBIX pelie-
HUW JIMHEWHBIX OJTHOPOJHBIX MU(PepeHIMaTbHBIX YPABHEHH N — ro mopsijika ¢ Io-
CTOSIHHBIMH KO3((UILIMEHTaMH B 3aBUCUMOCTH OT BUJIa KOPHEH XapaKTepUCTHUECKOTrO
ypaBHEHHUS.

Hano 4eTko ysSICHUTH ajJropuT™M HOCTPOECHUS YACTHBIX PELICHUM JIMHENHBIX HeE-
OJTHOPOJHBIX MU (pepeHnanbHbIX YPABHEHUH METOJIOM Noa00pa (METO0M HEOoMpe-
JeJeHHbIX K03 PUIMEeHTOB), 00paTUB BHUMAHUE HAa TO, YTO B 3TOM CIydae BUJ] YaCT-
HBIX PEIICHU HEOJAHOPOJIHOIO YPAaBHEHMSI COOTBETCTBYET IO CTPYKTYpE 3aJaHHOMU
IIPaBOM YaCTH.

Pa3zges: Teopusi BeposiTHOCTEH

Jlns ycmemHoro OBJaA€HUS MaTepualioM [aHHOTO pasjesia HeoOXO0JMMO,
MPEXJI€ BCEro, YeTKO YCBOUTH OCHOBHbBIE MOHSATHS TEOPUU BEPOSITHOCTEH, OYEHB IIIH-
POKO HCIIOJIb3YyE€MbI€ B Pa3JIMYHBIX MPUIIOKEHHUSIX: MOHSATHE CIIy4ailHOTO COOBITHS U
€ro BEPOATHOCTH, CYMMBI U TIPOU3BEACHUS COOBITUMN, TOHATHS CITy4yallHOW BETMYHHbI
Y 3aKOHA €€ PAacHpelesIeHUs, MATEMaTHYECKOr0 OXUAAHUS U JUCIIEPCUH CITyYaiHON
BEJINYUHBI.

Hano noHATh, 4TO BEPOATHOCTh — 3TO YUCIIOBAsI MEPA CTEIEHU BO3MOKHOCTHU
MOSIBJICHUS CIIy4alilHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U T€OMETPH-
YEeCKOe OIpEAeNIeHUs BEPOSITHOCTH, CBA3b M pasziiMuue Mexay HuUMH. HecMoTpsi Ha
BHEILIHIOIO MPOCTOTY KJIACCHYECKON (OpMYJIbl ONMpeiesieHUuss BEPOSATHOCTH Cilydail-
HOTO COOBITHSI A: P(A) = m/n, HENOCPEACTBEHHBII MOACYET YHCIIa N BCEBO3MOXKHBIX

HCXOA0B HUCIIbBITAHUA M M - 4YHUCJIa 6HaFOHpI/I$ITHI>IX HCXO0O40B Tpe6yeT IMPUMCHCHUA
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dbopmyn komOMHATOPUKU. [Ipr 3TOM B KaKJ10M KOHKPETHOW 3aja4ye HaJl0 MpoaHaIn-
3UpOBaTh, KAKOW TUI COCUHEHUM BO3HUKAET, KOT/Ia U3 HEKOTOPOTO MHOKECTBA dJie-
MEHTOB U3BJICKAETCSI IPYTrO€ MOJIMHOXKECTBO (3TO MOTYT OBITh Pa3MEILICHUS, IEpECTa-
HOBKHM WJIM couyeTaHus). [Ipu BBIYMCICHUH BEPOSITHOCTEH CIIOKHBIX COOBITUN HAIO
YMETh IPEACTABUTh UX B BUJE CYMMBI WJIM MPOU3BEACHUS (MIJIM CYyMMBI TPOU3BEICHUI )
MPOCTHIX COOBITUNM U TPUMEHUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMbI TEOPUU BE-
POSITHOCTEM.

Hano yeTko paznuyarh TUIIBI CTyYalHBIX BETUYUH — IUCKPETHBIE U HEMPEPHIB-
HbI€ U 3HATh OCHOBHBIC 3aKOHBI UX pacrpejenenus (OuHomuanbHbid, [lyaccona, ru-
nepreoMeTprudeckuii, 0cOOEHHO, HOPMAaJIbHBIN 3aKOH pacipeiesIcHus).

Jlnst onMcaHusl 3aKOHOB pacIpe/iesieHUs HETPEPBhIBHBIX CIy4YalHBIX BEIHYUH
MPUMEHSIOT UHTETPAIbHYIO (PYHKIIUIO pacCIpe/iesIieHUs BEPOSITHOCTEHN CIydailHOM Be-
JUYHHBI F(x) U INIOTHOCTB BEPOATHOCTEN f (x). Hamo ycBouTh onpenenenus, BeposT-

HOCTHBIN CMBICT M CBOMCTBA 3TUX (DYHKIUM, CBSI3b MEXKIY HUMH M pacdyeTHbIC Pop-
MYJIBI JIJIS1 KX OTIPEICIICHHUS.

Hano 3nath onpeneneHue, pacueTHbie GOPMYIIbl U BEPOSITHOCTHBINA CMBICI OC-
HOBHBIX YHCJIOBBIX XapAaKTEPUCTUK CIYyYaWHOW BEJIMYHUHBI — MAaTEMATUYECKOTO OKHU-
naHusl (CpeHEero 3HAYeHHUs) U JUCTIEPCUHU (XapaKTepUCTUKH pa3dpoca BO3MOKHBIX
3HAYEHUS CIyYallHOW BETUYMHBI OTHOCUTEIHLHO CPETHErO 3HAUCHHUS).

Pa3nesi: MaTemaTH4yeCcKasi CTATHCTHKA

[Ipu n3ydyeHnn MaTeMaTUYECKOM CTATUCTUKH HAJIO TTOHATh, YTO OHA TECHEUIIINM
00pa3oMm cBsi3aHa ¢ TEOpUEH BEPOSITHOCTEHN, U OOJIBIIMHCTBO €€ BHIBOJOB 0azupyeTcs
Ha MpeJeIbHbIX TEOPEMaX TEOPUH BEPOSTHOCTEH.

Bce xapakTepucTuku, nzydyaeMble B Kypce MaTeMaTHUYEeCKON CTaTUCTUKU, SIBJIS-
IOTCSl CTATUCTUYECKUMM aHAJIOTaMU COOTBETCTBYIOIIUX XApaKTEPUCTHUK, paccMaTpu-
BA€MbIX B TEOPUU BEPOSTHOCTEU, MOJTYUYECHHBIMH Ha OCHOBE OTPAHUYEHHOTO 4YHCa
OTBITHBIX AaHHBIX. Clie10BaTEIbHO, €CJIM, HAPUMEDP, MATEMAaTUUECKOE OXKUJIAHUE U
JUCTIEPCHUS CITy4ailHOM BEJTMYMHBI, U3y4YaeMbI€ B TECOPUU BEPOSTHOCTEH, SBIISIFOTCS Xa-
PaKTEPHBIMH HECITyJailHBIMHU YHCIIAMH, TO X CTATUCTHYECKHE aHAJIOTH — BRIOOpOYHAas
cpenHsis U BRIOOpOUHas (MM MCIPaBICHHAS ) JUCTIEPCHUS SBIISIOTCS CIyYallHBIMU Be-
JUYUHAMH, 3aBUCSIITUMH OT 00beMa U TUIIA BBIOOPKU U PA3IMYHBIMHE JIJISI PA3HBIX BBI-
OOpOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIUMCIISATH TOYCUHBIE OICHKH HEM3BECTHBIX
rapamMeTpOB paclpe/IeTICHUs CIIyYaiiHONW BETUYNHBI - BRIOOPOYHYIO CPEAHIOI0 U BBIOO-
POUHYIO (UJTU UCTIPABJICHHYIO) AUCIIEPCHIO, TaK KakK JIt00asi cTaTUCTHUECKasi 00paboTKa
CBOJIUTCS, MPEXKJE BCETO, K HAXOKACHUIO UMEHHO ITUX XapaKTEPUCTHUK.

CrnemyeT oOpaTUTh BHUMAHUE HA TO, YTO 3TH OIICHKH SIBJISIFOTCS TPHUOJIMKEH-
HBIMH, 0COOEHHO JIJ1s1 BLIOOPOK Majioro 00bema, u 1Jis Cy>KJI€HHUSI O TOUHOCTH U HaJIeK-
HOCTH 3THX OIIEHOK HaJI0 YMETh MPUMEHSTh HHTEPBAJIbHbBIC OIICHKH U 3HATh METOJIUKY
MIOCTPOCHUS JJOBEPUTEIBHBIX HHTEPBAJIOB.

Crnenyet Takxe oOpaTUTh BHUMaHUE Ha MOCTAHOBKY U pElIEHUE 3aJa4yu IPo-
BEPKH MPaBIONO 00U CTATUCTUIECKUX TUTIOTE3 M MPUMEHEHHUE KPUTEPHUEB COTIIACHS,
KOJINYECTBEHHO OMUCHIBAIOIIUX CTEIEHb PACXOXKICHHS MEXKY TEOPETUUECKUM U HM-
MUPUYECKUM PacipeaeICHUSIMH.
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OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEIIHOE U3yYEHUEe JUCIUIUINHBI « Bpicias Ma-
TeMaTHKay», TpHoOpeTeHne HeOOXOUMBIX KOMIIETEHIIUIN, YMEHUI U HAaBBIKOB BIIaJie-
HUSl MATEMATHYECKUM alllapaToM TpeOyeT OT CTyACHTOB OObIION CAMOCTOATETLHON
pabotsl. OOpaTuTe BHUMAHKE, YTO KOJMYECTBO YACOB, OTBOJUMBIX Ha CAMOCTOSATEIb-
HYI0 pabOTy B COOTBETCTBUHU C YUYEOHBIM IJIAHOM, PAaBHO WJIH, KaK IPABHUIIO, OOIbIIE
4acOB, OTBOJAMMBIX HA BCE BHUJIbI Ay IUTOPHBIX 3aHATHUM.

10.MeToanueckue peKoMeHaaluu AJIs1 penoaaBaTeis

[Tpex e Bcero, ciieyeT 0OpaTuTh BHUMAHHUE CTYJCHTOB Ha TO, YTO MHOTHE Pa3-
JeNbl Kypca SIBIISIOTCS IS HUX HOBBIMH, HE W3YYaBIIMMCS B TPOTpaMMe CpeaHEH
mKosbl. OJTHAKO OHM HE TPEOYIOT KaKOM-Tu00 CrienuaibHOM (JIONMOJHUTEIBHOM) MO/I-
TOTOBKH U BIIOJTHE MOKET ObITh YCIENTHO U3YyYEHbI, €CIU CTYACHTHI OyayT MOCEIATh
3aHATHS, CBOCBPEMEHHO BBITTOHATH JOMAIITHUE 33JJaHUs M TOJIb30BaThCs (IIPU HEOO-
XOJIMMOCTH) CHCTEMOH TIJIAHOBBIX KOHCYJIBTAIMKA B TEUCHUE KaXKIOTO ceMecTpa. Bo-
IISAMIE B KypC MaTEMATHKH Pa3Ieiibl SIBISIIOTCS KIIACCHUSCKUMHE, B TO K€ BPEMS OHH
MPaKTUYECKA OPUEHTHPOBAHBI, TAK KaK UMEIOT IIIMPOKOE PACIPOCTPaHEHHUE JIJIS pelie-
HUS PAa3HOTO poja 3a7a4 BHyTPHU CaMOW MaTeMaTHKU U MPUKIIATHBIX 3a1a4. X ocBo-
€HHUE TTIOMOKET CTYJACHTAM JIOTHYECKH BEPHO, apTYMEHTUPOBAHO M SICHO CTPOUTH YCT-
HYIO U MUCBMEHHYIO PeUb, YCIEITHO MPUMEHATh HAKOTUICHHBIC 3HAHUS B PO ECCHO-
HaJBLHOU IEATETLHOCTH.

Heobxoaumo ¢ camoro Havasa 3aHATUNA PEKOMEHI0OBATh CTYJACHTaM OCHOBHYIO
Y JIONIOJIHUTETLHYIO JINTEPaTypy, a B KOHIIE CEMECTPa IaTh CIIUCOK BOTPOCOB JIJIs MO/~
TOTOBKH K DK3aMEHY.

CooOpaxeHust 1 peKOMEH/IalliU, IPUBEICHHBIC B T1. 9 paboueli mporpamMmsbI IS
CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYITHPOBAHBI M U3JI0KEHBI UIMEHHO TIPETo/1aBa-
TEJIEM Ha JICKITUAX, MPAKTHYECKUX 3aHATUAX U KOHCYJIbTAIHSX.

W3noxxeHne TeopeTHIecKoro MaTepuana JOJKHO COMPOBOXKAATHCS MILTIOCTpa-
TUBHBIMH TIPUMEPAMH, TIATEIHFHO OTOOPAHHBIMU MPEIO aBaTeNIeM TaK, YTOOBI TEXHH-
YECKHUE TPYTHOCTH W BBIKJIAJAKW TPH PEIICHWH 33/1add HE OTBJCKAIW OT TJIABHOTO:
OCMBICJICHUS HJICH U CyTH MIPUMEHSIEMBIX MeTo0B. CleayeT Bceria yKa3bIiBaTh MpPH-
MepbI TPAKTUICCKOTO MPUMEHEHHS PAaCCMOTPECHHBIX Ha 3aHATHAX YpaBHEHUU U (op-
MYJI.

[IpakTrueckue 3aHITHS JOJDKHBI OBITh OPTraHW30BaHBI MPETOAABATEIEM TaKHUM
o0pa3oM, 4TOOBI OCTAaBAJIOCH BPEMs Ha MEPUOANUECKOE BHIMOTHEHUE CTY/ICHTAMU HE-
OOJIBITION CAMOCTOSITEIPHON PA0OTHI B Ay IUTOPHH JIJIsi IPOBEPKU YCBOCHHM S U3JI0KECH-
HOTO MaTepHaia.

[IpenonaBarens, BeAylIUil MPAKTUYECKUE 3aHATHS, JODKCH COTJIACOBBIBATH
y4eOHO — TeMAaTUYECKHI TUTaH 3aHSITHI C JEKTOPOM, HCIIOIb30BaTh CANHYIO CUCTEMY
0003HaYEHUH.

[IpenomaBarento ciaeayeT T00MBaThCI CHCTEMAaTHYSCKON HEMPEPHIBHOM PaOOTHI
CTYJICHTOB B TCUCHHUE CEMECTpa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYACHTOB U TIPH-
BJICKATh X K HAYYHOU paboTe, K yU4aCTHIO B pa3HOTO poja OJIMMITHAZaX U KOHKypcax.
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CTyIeHT NOMKEH OUlyIIAaTh 3aMHTEPECOBAHHOCTh MPEMNOAABATENS B AOCTHXKE-
HUU KOHEYHOTI'O pe3yJibTaTa: B IPUOOPETEHUN 00YUAIOIIUMUCS MPOYHBIX 3HAHUH, yMe-
HUW ¥ BIaJCHUS HAKOTUICHHON WH(OpMAaIel A1 pereHus 3a1a9 B mpohecCuoHab-
HOU JIESITETbHOCTH.
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CprKTypa H CoAepKaHuE NUCHUIIJTUHDbI «BbIcIas MaTeMaTHKA»
110 HAIIPpaBJICHUIO ITOAT'OTOBKHU

15.03.01 MamuHocTpOeHue
[Tpoduns moaroTOBKH
O0opynoBaHue U TEXHOJIOTUSI CBAPOYHOI0 MPOU3BOJACTBA.

(bakanaBp)

ouHasi hopMa oOydeHus

Ilpunoscenue 1

Buabl yueOHoii padoThl,

Buabl camocrosiTeIbHOM pa- DopMbI
< BKJIIOYasl CAMOCTOSAITEIbHYIO
£l g e aBoTy CTy/IeHTOB Goter arrecra-
Ne g 35 paboty €Ty ’ CTy/enToB uuu
n/n Paznen = | ¥e U TPYI0EMKOCTh B 4acax
3| = 3 Pe-
J | I/C | Jla6 | CPC | KCP | K.P. | K.IL. | PTP | de- | K/p 9 3
par
IlepBblii cemecTp
BBenenune. Paznen 1. Di1eMeHTHI JINHEHHOM
ajre0psbl .
Matpuiel u onpeaenuteny. Onepauuu Haj
11 | MaTpuuamu. TpaHCHOHE/IpOBaHHag Matpuua. | 4 1 2 2 4 +
Onpenenurenu, UX CBOMCTBA U BBIYUCICHUSI.
Buvioaua 3adanun PI'P Ne 1 no auneiinoii u
6CKMOPHOIL aj1zedpe U aHAIUMUYEeCKOIlL 2e0-
Mempul.
OOpaTHas MaTpulla ¥ AITOPUTM €€ BBIYHCIIe-
Hus. Panr marpunsl. [IpuBegenve maTpuibl
1.2 | k guaroHalbHOMY WM TpamnenueBugHomy | 1 2 2 2 4

BUIy. MarpuuHas ¢opma 3alucu CHCTEMBI
JUHEHHBIX alredpanyecKux ypaBHEeHUH.




1.3

Pewienne cucreM JIMHENHBIX YPaBHEHUHN Me-
tonoMm Kpamepa, meromom oOpaTHOU Mmart-
puubl, MmeTooM ['aycca. Teopema Kponekepa
— Kanennu. Penenue nponsBoJIbHBIX CUCTEM
JMHEHHBIX ypaBHeHu MeTonoM ['aycca.

1.4

Pa3zgen 2. JiieMeHTbI BEKTOPHOH aJI-
re0pbl.

JIuHeitHble onepaluy HaJl BEKTOpaMU, UX
cBoicTBa. JImHelHas 3aBUCUMOCTh U HE3a-
BHCUMOCTb BEKTOpPOB. ba3uc cucteMbl Bek-
TopoB. Paznoxenue BekTopa mo 0a3ucy.
CxanspHoe, BEKTOPHOE U CMEIIAaHHOE MPO-
W3BEJCHUSI BEKTOPOB, MX CBOMCTBA.

1.5

CKaJ'ISIpHOG, BCKTOPHOC U CMCIIAHHOC ITPOU3-
BCACHUS BECKTOPOB, UX CBOIICTBA.

1.6

Jlunetinbie poctpancTBa. baszuc. CoOCTBEeH-
HbIE 3HAYEHUS 1 COOCTBEHHEIE BCKTOPbI MaT-
PHIIBI.

CamocrositesibHasi padora Nel Ha ceMu-
Hape

1.7

Pasznen 3. KpuBbie BTOoporo nopsiaka. Ji-
nurc, mapabona, runepOosna, X CBONCTBA U
ypaBHEHHsI. 00Iee ypaBHEHHE KPHBOH BTO-
poro nopsiaka. [IpuBenenue ypaBHeHUs: Kpu-
BOW BTOpPOTO TMOpsAKAa K KAaHOHUYECKOMY
BUTTY.

Ilpuem PI'P Ne 1

1.8

Paznen 4. KoMmiiekcHBIE YHCJIa 1 MHOTO-
YJICHBbI.

@opMbl 3amucH, ONEPALMH HAJl KOMILJIEKC-
HbiMU unciamu. @opmyna Myaspa. Pasno-
JKEHHE MHOTrouJIeHa Ha MHOXUTEIH. OCHOB-
Has TeopeMa anreophl.
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1.9

Pa3znen 5. DiemMeHTHI MaTeMATHY€CKOTO
aHa/IM3a

HucnoBasg mnocnenoBaTenbHOCTh. [Ipenen
YHUCJIOBOU IOCJEN0BATEIBHOCTH U €r0 CBOM-
crBa. @ynkuusa. Ilpenen ¢ynkmmuu. OcHOB-
HBIE TEOPEMBI O Mpeenax PyHKINU.
Boiiaua 3aganuii PI'P Ne 2 no maTtemaru-
YEeCKOMY aHAJIU3Y.

1.10

IlepBbIil 1 BTOPOU 3aMedaTeIbHbIE IIPEIEIbL.
CpaBHeHHe OECKOHEUHO MallbIX W Oecko-
HEYHO OOJIBIIMX BEJIWYMH. DKBHBaJCHTHBIE
OECKOHEYHO MAJIble BEIUYMNHEI.

10

1.11

HenpeprsiBHOCTS QyHKIINI B TOUKE U HA TIPO-
MexyTKke, Touku paspbiBa (YyHKIOUHM, HX
kinaccupukanus.  ACHMITOTH  Tpaduka
GyHKUMHU, UX Kilaccu(uKalus, ycIoBUS Cy-
IIIECTBOBAHUS, METObl HAX0XKICHUSI.

11

1.12

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u
MEXaHMYECKHU CMbICT mpou3BogHou. Ilpa-
BuIa TuddepeHpoBanus U (GOpMyIibl BbI-
YHUCIIEHUsl TPOU3BOJAHBIX. Tabmuna mnpous-
BOJIHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIHH.

12

1.13

Huddepenuman. [IpousBoausie u audde-
pEeHLMaNbI BBICIINX MOPAAKOB. [Ipubmamken-
HbIE€ BBIYHMCIIEHUS C MOMOILIbIO tuddepeHu-
aJIoB.
CamocrositesibHasi padora Ne2 Ha ceMu-
Hape

13

1.14

PackpriTe HeonpeaenIeHHOCTEN PA3IMYHOTO
tuna. IIpasuno Jlonurass.

14

1.15

®opmyna Teisiopa. Pa3noxkeHns OCHOBHBIX
3JIeMEHTapHbIX (QyHKIMHA 10 hopmyne Mak-
nopeHa. [IpubnuxeHHbIe BBIYUCICHUS C T10-
Molibio Gopmyisl Teitiopa.

15
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1.16

OcHoBHBIE TeOpeMbl U(QepeHIINATHHOTO
ucuucieHus. MOHOTOHHOCTh (D)YHKIIMH, dKC-
TpeMyMmbl HeoOxoaumble M JOCTaTOYHBIC
YCIIOBHSI MOHOTOHHOCTH, JIOKaJbHOTO 3KC-
Tpemyma. VccienoBaHue BBIMYKIOCTH Tpa-
¢uka ¢ynkuuu. Toukm mepermda rpaduka
byHKIMM.

16

1.17

O6mas cxema uccienoBaHust GyHKIUH U 10~
cTpoeHus ee rpaduka. ColicTBa QyHKIHH,
HENpEephIBHBIX Ha oTpe3ke. Haubonbiiee u
HauMEHbIIIee 3HAYCHUS (YHKITUH Ha OTPE3KeE.
CamocrositesibHasi padora Ne3 Ha cemu-
Hape

17

1.18

O0630pHas JIeKIus

18

O0630pHOE MPAKTHYECKOE 3aHSITHE

18

diopma ammecmauuu

19-20

Bcero yacoB nmo jucuMIJInHe
B NEPBOM ceMecTpe

36 | 36

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pasnen 6. DyHKHUS HECKOJIbKHX Iepe-
MeHHBbIX. [Ipenen u HenpepsiBHOCTh. OCHOB-
HbIE€ CBOICTBa HEMPEPHIBHBIX (YHKIUH.
YacTasie nponsBoanbie. [Tomusiii auddepen-
ruan. [Ipou3BoaHbIe CIOXKHON (QYHKITHH He-
CKOJIBKHMX TTePEMEHHBIX

YactHbele mpousBoaHbIe U auddepeHIuanb
BbICIINX TTOPsAKoOB. Teopema [1IBapiia.
Boinaua 3aganuii PI'P Ne 3 no ¢pynknusam
HECKOJIbKHMX IepeMeHHbIX

31



2.2

[IpousBoaHast 1o HampasieHuto. ['paaueHr.
Kacarenpnas k kpuBoi. KacarenbHas mioc-
KOCTb M HOpMaJib K noBepxHoctu. dopmyna
Telnopa.

2.3

OKcTpeMyM (YHKIHUN HECKOJIBKUX IEepEeMEH-
HbIX. HeoOXoquMble U JOCTaTOUHbIE YCIOBUS
JKCTpEMyMa.

2.4

Paznen 7. UnTerpajibHoe HcUMcIeHHE
[TepBooOpasnas. HeonpeneneHHbI WHTe-
rpajl ¥ €ro cBoiicTBa. TaOnuila MHTETPAJIOB
OT OCHOBHBIX 3JIEMEHTapHbIX QyHKIMI. Me-
TOJI HETIOCPEJICTBEHHOT'O UHTETPUPOBAHMUSI.
Boiraua 3aganuii PI'P_Ne 4 no nHTerpajin-
HOMY MCYHMCJIEHHIO

2.5

WNuTterpupoBanue ¢ MOMOIIBIO 3aMEHBI TIEpe-
MEHHOMH, MOABEACHUEM IO/ 3HAK Tuddepen-
1aga. MeTo HHTErpupOBaHUs MO YaCTIM

2.6

HuTerpupoBaHue pauuoHaIbHBIX Apo0eii nH-
TETPUPOBAHNE HEKOTOPHIX BHJIOB HPPAILIHO-
HAJIBHBIX (PYHKIUH.

2.7

WuTerpupoBanue TPUTOHOMETPHUYECKHIX
(GyHKUIHUH.

2.8

3anauu, NMPUBOASAIINE K TOHSATHIO ONpese-
JeHHoro uHTerpana. CBoOWCTBa ONpENENeH-
Horo uHrerpana. CyiiecTBOBaHUE MEPBOOO-
pasHoil HempepbIBHOM ¢GyHKIMU. Popmyna
Herotona-Jlelionua. 3ameHa nepeMeHHON 1
MHTETPUPOBAHUE I10 YACTSAM B ONPEACIEHHOM
UHTErpajie

2.9

[puiokeHus: ONMpPEICTICHHOTO HHTErpajia B
TE€OMETPUU M MEXaHWKe (BBIYMCICHHUE ILIO-
aiei miocKux GuUryp).
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2.10

[puiokeHus: ONpPEICICHHOIO HMHTErpajia B
TEOMETPHU M MEXaHHKE (BBIYUCICHUE JTTHHBI
KPHBOii, 00bEMOB).

10

211

HecoOcTBeHHbIe HHTErpaibl IEPBOTO U BTO-
poro pojaa, uxX CBOMCTBA.

CamocrositesibHasi padora Ne 4 Ha cemu-
Hape

11

2.12

3ana4u, NPUBOASILNE K HOHATHAM KPaTHBIX U
KPUBOJIMHEHHBIX HHTErpaloB. J[BOWHONW U
TPOWMHOM MHTErpaibl, UX CBOWCTBA. Bprunc-
JICHUE JIBOMHBIX WHTEIrpajoB CBEICHHEM K
IOBTOPHBIM.

12

2.13

Pa3znen 8. «UucioBble 1 QyHKIHOHAIb-
Hble psab» Yuciaoseie psabl. CXOAUMOCTD U
cymma psia. HeoOxoammoe yciaoBHE CXOMIM-
Moctu. [leiictBus ¢ psgamu. CBoMCTBa yuc-
JIOBBIX PSJIOB. 3HAKOMOJIOXKHUTEIIbHBIC PSJIbI.
IMapmonuyeckuit psaa. [IpusHaku cpaBHEHUS
Boiiaya 3aganuid PI'P Ne 5 mo payram

13

2.14

HccnenoBanne CXOAMMOCTH IOJIOXKHUTEIb-
HBIX psiioB: npusHaku [lamamb6epa, Komw,
MHTErpasIbHbIN npusHak Komm.

14

2.15

3nakouepenyronuecs psaasl. [Ipusnak Jleito-
HUIa. AGCOIIOTHAs U YCIIOBHAsI CXOJIUMOCTh
3HaKoONepeMeHHbIX psifoB. (O00O0IIEeHHbIE
npusHaku JlanamOepa u Komm

15

2.16

CrenenHble psabl U UX cBoiicTBa. Teopema
AbGens. HWuTepBan M paguyc CXOAMMOCTH.
Huddepenurpoanrie ¥ HUHTETPUPOBAHUE
CTEIICHHBIX PSAIOB.

16

2.17

Psansl Teitnopa u Makiopena. YcioBue pas-
noxxumoctu pyHKuuu B pan Teitnopa

17
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PaznoxxeHne HEKOTOPBIX (QYHKIUH B Ppsf
Teinopa. [IpumMeHeHne CTENEHHBIX PSAJIOB B
MPUOJIMKEHHBIX BBIYUCICHUSX.
CamocrositesibHasi padbora Ne 6 Ha cemmu-
Hape

2.18

O0630pHast JeKIUs

N

18

0O0630pHOE MPAKTHUECKOE 3aHSTUE

18

dDopma aTTecTaluu

19-21

Bcero yacoB nmo jucuMIJIinHe
BO BTOPOM ceMecTpe.

36 | 36 72

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Paznen 9. O0bikHOBeHHbIE THdepennn-
aJibHbIe YPABHEHHS

OcHoBHbIE TOHATHS OOBIKHOBEHHBIX AU} Pe-
PCHIIMANBHBIX YPaBHEHUH (J1.y.) IIEPBOTO TO-
psaka. 3agaga Komm, Teopema cymiecTBoBa-
HUS U €IMHCTBEHHOCTH ee perneHus [TonsaTus
o0lIero M 4YacTHOIO pelIeHH, o0Iero u
YaCTHOTO MHTErpalioB. [ eoMeTpuyeckuii
CMBICT 001Iero uHTerpasia 1.y 1-ro mopsjka

3.2

Pemienue a.y. mepBoro mopsiika ¢ pas3zeiieH-
HBIMU U Pa3AENISIONIMIMUCS IEPEMEHHBIMU
Boigaua 3agauuii PIT'P Ne 6 no 0.y.

3.3

.OI[HOpOI[HLIC A.y. U TIPUBOJAAIINECCS K HUM.

3.4

JIuHeliHbIe 1.y. IEPBOTO MOPSAAKA U ypaBHE-
HuA beprymum Meton Bapranuu npou3BOJIb-
HOM MOCTOSIHHOM, METO/1 MPOU3BEIeHN bep-
HYJUIN.

3.5

Pemenue ypaBHeHHI B MONHBIX TuddepeH-
[uazax
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CamocrositeibHass padora Ne6 B ayaurto-
puH

3.6

JuddepeHnmanbaple  ypaBHEHHS BBICIINX
nopsiakoB. OcHOBHBIE MOHsTHS. [locTaHOBKa
3anaun Koy, kpaeBol 3a1auu. Y paBHEHHs,
JOIYCKAIOIINEe HHTETPUPOBAHUE METOIOM
HOHVKEHHS TIOPSIKA

3.7

WuTerpupoBanue 1.y. N —T0 MOpsiiKa. METOo-
JIOM TIOHM>KCHHSI IOPSIJIKA

3.8

JluneitHble OMHOPOAHBIE 1.Y. N —TO MOPSAIKA.
Teopema 0 cTpyKType 00IIero penieHus Jin-
HEHHBIX OJHOPOJHBIX MA.y. N —TO MOpsAKa.
[Toctpoenre (QyHIAMEHTATBLHOW CHCTEMBI
pelieHui Uisi YpaBHEHHH C MOCTOSTHHBIMU
KO3 UITUECHTAMH. XapakTepucTUuIecKoe
ypaBHEHHE.

3.9

Pemenue nMHENHHBIX OOHOPOIHBIX JI.y. N —TO
MOPsIIKA C MOCTOSTHHBIMU KO3 dHUITMEHTaMH.
Bup gacTHBIX pemieHui OJHOPOJIHOIO ypaB-
HEHMS B 3aBUCUMOCTH OT BUJa KOPHEHN Xapak-
TEPUCTHYECKOT0 YPABHEHUS

3.10

JIuHeHplE HEOMHOPOAHBIE A.y. N-TO TIO-
psanka. Teopema o CTpyKType OOIIero perie-
Hus. MeTon modopa 4aCTHOTO PeIeHHs st
pPa3IMYHBIX CIEHHATBHBIX BUJIOB MTPABOM Ya-
CTH.

10

3.11

Pemenne nuHEHHBIX HEOMHOPOAHBIX 1.y. N-
ro TOpsAKa C MOCTOSHHBIMU Kod(hduimeH-
TaMU C HCIIOJIb30BAaHMEM METO/a Moadopa
YaCTHOI'O PELICHMUS.

11

3.12

JIvnHeHbIE HEOQHOPOIHBIE J1.y. BTOPOIO IO-
psiKa C MOCTOSHHBIMHM Kod(uuMeHTaMu C

12
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IIPOU3BOJIBHOM HEIPEPBIBHOM IIPAaBOM 4a-
CThI0. MeTox Bapuanuyu MPOU3BOJIBHBIX I10-
CTOSIHHBIX

CamocrositesibHasi padora Ne 7 B ayauTo-
pun

3.13

KpaeBbie 3amaun. 3amauyum Ha COOCTBEHHBIC
3HAYECHUSA

13 2

3.14

Huddepennmanbaple ypaBHEHUS C TIEPEMEH-
HBIMU KO3 UIMEeHTaMH. YpaBHEHUE Oii-
aepa. UHTerpupoBaHue METOIOM CTEIICHHBIX
PSLIOB.

14 2

3.15

[TprMeHeHHe CTENEHHBIX PAIOB C HEolpee-
JICHHBIMHU KO3 dunmenTamu, psina Teiimopa k
UHTETPUPOBAHUIO J1.y. C IEPEMEHHBIMU KO3 (-
buLMeHTaMu

15 2

3.16

CucreMbl OOBIKHOBEHHBIX AU(dEepeHInab-
HBIX ypaBHeHUN. OcHOBHbIE NOHsTHSA. Pere-
HUE HOPMAJIbHBIX CUCTEM JIMHEHHBIX Audde-
PEHIMATBHBIX YPAaBHEHUH METOJIOM HCKIIIO-
YeHUsl.

16 2

3.17

Pemienne NMHEHHBIX OJHOPOIHBIX CHUCTEM
muddepeHIMaNbHbIX YPaBHEHHH METOJI0M
Oiinepa. BekoBoe ypaBHeHHe

17 2

3.18

0O0630pHOE MpaKTHYeCcKoe 3aHsATHe 1o Audde-
PCHIOMAJIbHBIM YPABHCHUAM

18 2

(Dopma ammecmauuu

19-20

Bcero yacoB nmo jucuMIJInHe
B TpeTheM cemMecTpe.

18 | 18

36

PI'P

cam
pa6

YerBepThlil ceMecTp

4.1

Pa3neu 11. Teopusi BeposiTHOCTEi
Brenenue. DnemMeHThl KOMOMHATOPUKH.
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Boiaua 3aganusa PI'P Ne 7 o Teopum Be-
POSITHOCTEH

4.2

OCHOBHBIE TOHATHUSI TEOPUU BEPOSITHOCTEH.
CnyvaitHeie coObITHS, UX TUIBL. Kinaccude-
CKO€ M CTaTUCTUYECKOE OMpE/CNICHUsI BEpO-
STHOCTH, UX cBoiicTBa. HemocpencTBeHHbIN
MOJ/ICUET BEPOSATHOCTU HAa OCHOBE KJaccuye-
CKOro ompezaeneHus. ['eomerpuueckas Bepo-
ATHOCTh. 3ama4a broddona.

4.3

Anre6pa coObITHl. 3aBUCHUMbIC U HE3aBUCH-
Mble COOBITHA. YcCOBHAsE BepoATHOCTb. Oc-
HOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH.

4.4

®opmyna NOJHOW BEPOSTHOCTU. DOpMyIIbI
beiteca.

4.5

®opmyna bepHyiM, JIOKalbHAass W HHTE-
rpanbHas TeopeMsl Jlamaca.

4.6

CrnyualiHple BEIMYMHBI, UX THIIbI, [TOHSITHE
3aKOHA paCHpElEeIeHUs CIIy4allHOM Belu-
ynHbl. OCHOBHBIE 3aKOHBI paclpeaeacHUs
JUCKPETHON CITy4allHOW BETMYMHBI (THIEp-
TeOMETPUUYECKHM, OMHOMUAIBHBIN, pacmpe-
nenenue Ilyaccona).

4.7

YwucaoBwie XAPAKTCPUCTUKU  JHUCKPECTHBIX
Cﬂy‘lal\/’IHHX BEJIUYMH. MaTeMaTH4eCKOe 0XKHU-
JaHUC U JUCTICPCHUA cnyqaﬁme BCJINYHNH, UX
BepOHTHOCTHHI\/’I CMBICH 1 CBOMCTBA.

4.8

HenpepriBHas ciyvaiiHas BenununHa. MHTe-
rpanbHas GyHKOHS pacnpenenaeHus. [1mot-
HOCTb BEPOATHOCTEN. MaTeMaTHuuecKoe OKHU-
JJaHWE W JIACIIEpCUsl HETIPEPBIBHOW CITydaii-
HOW BEJIMYMHBI.

4.9

OCHOBHBIE 3aKOHBI pacHpeleseHus Hempe-
PBIBHBIX CIy4allHBIX BEIUYHMH (paBHOMEp-
HBIH, MTOKAa3aTeIbHbIN, HOPMAJIbHBIN).
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CamocrositeibHass padora Ne 9 Ha cemu-
Hape

4.10

[IpenenbHble TEOpPEMBI TEOPUH BEPOSITHO-
creii. Teopema YeOwmmeBa. Teopema bep-
HyJuM. LleHTpanpHas npezeipHas Teopema.

10

411

Pa3zgen 12. MaTeMmaTnuecKasi CTATHCTHKA
OcHosnble 3a0auu MamemMamu4eckou cma-
mucmuxu. Bvibopounsiii memoo. [ enepann-
HAsl COBOKYNHOCMb U 8b100pKa. Tunvi 6b160-
pok. Cmamucmuueckoe pacnpeoeienue 8ol-
oopru. Ilocmpoenue smnupuyeckoii pynKyuu
pacnpeoeneHust 8b100pKU, NOTULOHA U 2UCTNO-
2PamMMbl OMHOCUMENbHBIX YACHOM.

Boigaua 3agaaunsa PI'P Ne 8 mo maTtemaTn-
YyeCKOM CTaATHUCTHKE

11

4.12

Toueunvle oyenku napamempos pacnpeoeie-
Hus. Hecmewennvie, aghgpexmusnvie u co-
cmosmenvHble oyenku. Boibopounas cpeo-
HAs. Boibopounas u ucnpaénennas oucnep-
cuu. Ynpowennvle memoowl paciema cma-
MUCMUYECKUX XaApaKmepucmuk bl00pKu

12

4.13

Humepesanvrule oyenxu. [{osepumenvuuiii uH-
mepean OJisl MAMeMamuyecko20 OICUOAHUS
APpU U36ECIMHOM CPEOHeM K8AOpamuyecKkom
OMKAOHEHUU.

13

4.14

Pacnpeoenenue Cmorooenma. J{ogepumens-
HbIU UHMEPBA OJ1s1 BbLOOPOUHOLL CPeOHell npu
Heu38eCmHoM CpeOHeM  K8aopamuyeckom
omxkaonenuu. Cnyyai Manoi 6b100pKu

14

4.15

Ilposepka npasdonododbus cmamucmude-
ckux eunomes. Ilowamus cmamucmuyeckou
eunomeswl (MPOCMOU U CIOAHCHOIUL), HYEOU U
KOHKYpUpyiowel 2unomesvl, owuboK nep-
6020 U 8MOPO20 pOOd, YPOBHS 3HAYUMOCMU,

15
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CMAMUCMUYecKo2o Kpumepusl, Kpumu4eckou
obnacmu, obnacmu NpuUHAMUSA 2UNOME3bL.
Kpumepuii y* Hupcona. Ipoeepka 2unome3zv
0 HOPMANILHOM 3AKOHE pacnpeoeieHusl.

DnemeHmyl KOPPENAYUOHHO20 U PecPecCUOH-
Hoeo aHanuza. OnpeodeneHue napamempos

4.16 o . - 4 16 2 2 4
JIUHENHOU CPeOHeK8adpamuyecKkoll pezpec-
CUU MeMOOOM HAUMEHLULUX K8AOPAMOS.
Onpeoenenue 8b100pOYHLIX KOIPPuyuenmos
KOppenisyuu u peapeccuu, Memooukda no-
417 | crmpoenus auneinot CpeOHeK8aopamu4ecKkoll 4 17 5 9 4 +
peepeccuu
CamocrositesibHas padora Ne 10 Ha cemu-
Hape
418 O0630pHast JeKIus 4 18 2 4
' 0O0630pHOE MPAKTUYECKOE 3aHATHE 4 18 2
Dopma ammecmayuu 19-21 )
2
Bcero 4yacoB no IMCIHILINHE B YeTBEPTOM 36 | 36 79 2 cant.
cemecTpe PI'P
Pao.
Bcero 4acoB mo JTUCIHUIIAHE HA TIEPBOM U 8 10
Auet P 126 | 126 252 cam.
BTOPOM Kypcax PI'P PaG
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[Tpunoxenue 2

MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenune noarotoBku
15.03.01 MAIIMHOCTPOEHHUE

[Tpodwib noAroTOBKH

O0opynoBaHe U TEXHOJIOTHSI CBAPOYHOI'0 POM3BOJACTBA

®opma 00ydeHHs: OgHAs

Kadenpa marematuku

®OH/I
OLIEHOYHBLIX CPEJCTB

Mo JUCUMILINHE

Brniciiag MmaTeMaTuka

Cocras: 1. ITacnopT oHIAa OLIEHOYHBIX CPEACTB
2. Onucanye OLEHOYHBIX CPEICTB:
- JK3aMeHallHOHHbIe ONJIeThI
- KommiekTsl 3agaHuii 1J1s1 KOHTPOJIbHBIX padoT
- KommiekT BonpocoB
- KommuiekT 3aganuii 1yisi BLINOJIHEHUS pacuyeTHO-Tpaduyeckux pador

CocTaBuTEeIb:

no1l., k.¢.-m.H. Koran E.A.

Mockaa, 2021 rox
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTH KOMIIETEHIIUI

Tabnwura 1

«BbIcIIasi MATEMATHKA)

®I'OC BO 15.03.01 «MammuHoCTpOEeHHe»
[Tpoduns moaroroBku «O00py/I0BaHHE H TEXHOJIOTHSI CBAPOYHOI0 MPOU3BOICTBA»

B npouiecce ocBoeHUS JaHHOM TUCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCT

HUPYET ciieayrouye obmenpodeccuoHaJbHble KOMIIETCHIUN!

NUTCIBbHBIX H3II€JIPII>1 Tpe-
OyeMoro kadecTBa, 3a-
IAHHOT'O KOJINYECTBa
MpY HAUMEHBIINX 3aTpa-
Tax 00IIECTBEHHOTO

Tpyaa

HOMEPHOCTEH, JEHCTBYIOIIUX B
IIpoLecce M3roTOBIEHUS MAaIIMHO-
CTPOUTCIIBHBIX I/I3I[€J'II/II\/'I

yMeThb:

HCIIOJB30BaTh  MAaTE€MaTUYECKHE
METOBI JJI aHAJIM3a OCHOBHBIX 3a-
KOHOMEPHOCTEH, JEHCTBYIOIIUX B
IIPOLIECCE U3TOTOBJICHUS MAIUHO-
CTPOUTCIIBHBIX I/I3I[€J'II/II\/'I

BJIA/IETh:

METOJaMH MAaTE€MaTHYECKOro aHa-
JU3a U MOJEIUPOBAHMSA IS alleK-
BaTHOI'O OIIMCaHUA OCHOBHBIX 3aKO-
HOMEPHOCTEH, JEHUCTBYIOILHUX B
IIPOLECCE M3TOTOBJICHHUS MAIIWHO-
CTPOUTEIBHBIX U3EIUN

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma one- Crenenu ypoBHei 0CBO-
HNHIEKC | @OPMYJIUPOBKA ¢popmuposa- HOYHOIO cpea- €HHMs KOMIIeTEeHIUi
HHMS KOMIIETeH- | cTBa*™
it
OIIK-1 CrocoOHOCTDb UCIONB30- | 3HATD: JIexus, camocto- | YO Ba3oBblii ypoBeHb
BaTb OCHOBHBIE 3aKOHO- | OCHOBOIOJIAralolue TeopeTuue- | srenpHas padora, | KP -BIIaZIceT HaBbIKAMU PabOThI
MEpPHOCTH, JECHCTBYIO- | CKUE€ IMOJIOKEHHUs, MPEIyCMOTPEH- | ceMUHapckue 3a- | PI'P C OCHOBHBIMH TOHSTUSAMH U
oyMe B IPOLECCE HM3r0- | Hble MpPOrpaMMOM AWCUUIUIMHBI, | HATHS T METOJaMH B PAMKax JHUCIIH-
TOBJICHUSI MAIIMHOCTPO- | i1 OCMBICIIEHUSI OCHOBHBIX 3aKO- 2b IJIVHBIL;

IloBbIlIEHHBIN YPOBEHb
-cBOOOJIHO BjaJieeT Marte-
MaTHYECKUMH METOAAMU U
MPUHIIUIIAMUA  TIPUOOpETE-
HUS, UCIIOJIb30BaHUs U 00-
HOBJIEHUS Oosiee TITyOOKHX
MaTeMaTHYeCKUX 3HAHUMH;
-BJIa/ICET PA3TMYHBIMU CIIO-
cobamu cbopa, 06paboTKu U
NPUMEHEHHUS MaTeMaTHye-
ckoil MH(popMaruy;
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**- CoxkparueHus (opM OLIEHOYHBIX CPelICcTB cM. B Tabmuue 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE
«BbIcIIagi MATEMATHKA)

Tabnuna 2
HaumenoBanue [IpencraBnenue
No Kpatkas xapakrepuctuka
L/ | OueHouHoro cpent- OLCHOUHOIO CpEJICTBA OIICHOYHOT'O CPE/I-
CTBa ctBa B POC
1 | KonTponwHas (ca- CpenctBo mnpoBepku yme- | KoMmrmiekT KoH-
MOCTOSITEIbHAS ) HUW TPUMEHSATH TONYYCH- | TPOJBHBIX 3a/IaHUi
pabora, (KP) HbI€ 3HAHUA JUIS pEIIeHUs | M0 BapHaHTaM
3aJa4 ONPEEIIEHHOr0 TUIIa
10 TeMe WU pa3aeny
2 | PacuerHo-rpadu- CpenctBo mnpoBepku yme- | Komiuiekt 3ananuit
yeckas padora, HUW TPUMEHATH TOMY4YEeH- | JJIs BBIIOJHEHHS
(PTP) HbIC 3HAaHUS 10 3apaHee | pacyeTHO-rpadu-
OTpEeeIEHHON  METOJUKE | YeCKOH paboThI
JUISL pelIeHUs 3a/1a4 WIH 3a-
JAHUI 110 MOJIYJIIO WUJIH JHC-
LIUIUIMHE B LIEJIOM.
VYerHbii onpoc ¢o- | CpeacTBo KoHTposs, opra- | Bompocsr mo
Oecenosanue, HHU30BaHHOE KaK CIIEIMallb- | TeMam/pasieiam
(YO) Has Oecema memaroruye- | AMCLMILIHMHBI
CKOTo pabOTHHKA C 00yuaro-
IIMMCS HA TEMBI, CBSI3aHHbBIC
3 C U3y4aeMOW TUCIUILIIHHOM,
Y pacCUMTAaHHOE Ha BBISICHE-
HUe oO0beMa 3HaHHWK 00y4a-
IOLETOCS IO  OIpENEsICH-
HOMY paszeiny, TeMe, Ipo-
Oseme U T.I1.
Tecr, (T) Cucrema  cranmaptu3upo- | POHJI TECTOBBIX
BaHHBIX 3aJaHUM, MO3BOJIS- 3alaHui
fonas
4 a
BTOMAaTU3UPOBATh  MpOIIe-
Oypy W3MEpEeHUsi YpOBHSA
3HaHUW U yMEeHHMH oOyuaro-
LIETOCs.
5 | Dx3amenarmondbie | CpeACTBO MPOBEPKU 3HAHUU, | DK3aMEHAIMOHHBIC
ounersl (OB) YMEHHI, HaBBIKOB. MOXKET | OUIETHI.
BKJIIOUaTh KoMIUleKc Teope- | [llkana oneHnBaHus
TUYECKUX BOMPOCOB, 3ajay, | U MpOIeaypa MpH-
MTPAKTUICCKHUX 3aJaHHH. MEHEHHSI.
[IpomexxyTounas arre- Ok3ameH (D ) 1) ycrro (V)
crarus (ITA) 3auer (3) 2) nuceMenHo (I1)
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Odopmiienne U onucaHHe OLEHOYHBIX CPEICTB
1. ®dopma npoMe:KyTOYHOM aTTECTAIUN: IK3AMEH.
IK3aMEeHALUOHHBbIE OMJIEThI

1.1. Haznauenue: Mcnonb3yroTes s IpoBeieHUs MpomMexyTodHou arrectauuu (ITA) mo nucuum-
mwivHe "Briciag MmaTematuka'.
1.2. PermameHT 3Kx3aMeHa: - BpeMst Ha TOITOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crtoco0 KOHTPOJIS: YCTHBIC OTBETHI.

1.3. [llkana olleHUBaHUS:
"OTan4YHO'" - eCciM CTYACHT TIyOOKO W MPOYHO OCBOMJI BECh MaTepUall MPOrpaMMbl OOy4YeHHUsI, UC-
YepIBIBAIOIIE, IIOCJIEA0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOIHO €ro u3jaraer, He 3aTpyIHSAETCS ¢
OTBETOM IPU U3MEHEHHUH 3a/1aHus, CBOOOIHO CIPABISIETCA C 33JauaMU M NMPAKTUYECKUMU 3a/1aHU-
SIMH, TIPABHJIEHO 00OCHOBBIBAET MTPUHATHIC PELICHHUS.
"Xopowmo'"- ecnu CTyACHT TBEPAO 3HAET MPOTPAMMHBIA MaTepuai, TPaMOTHO U IO CYIIECTBY €ro
M3JIaraeT, He JOMyCKaeT CYIIECTBeHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, BIIa/IeeT HEOOXOAMMBIMHU
YMEHHUSIMH U HaBBIKAMU TP BBIMOJIHEHUH MTPAKTUUYECKHUX 3aJaHHH.
"Y10B/I€TBOPUTEIBHO'" - €CJIU CTYJIEHT OCBOUJ TOJIBKO OCHOBHOW Marepuall IpOrpaMMbl, HO HE
3HAeT OTAENBHBIX T€M, JOMMYCKaeT HETOUHOCTH, HEIOCTATOUYHO MPaBWIbHbBIE (HOPMYIUPOBKHU, HAPY-
IIaeT MOCJEI0BATEIBHOCTD H3JIOKEHUS POTPAMMHOTO MaTepuaia W UCHBITHIBACT 3aTPYJAHCHUS B
BBHITIOJTHEHUH MPAKTUYECKUX 3a/IaHUM.
"Hey10B/1eTBOPUTEJIBHO' - €CIIM CTYJEHT HE 3HAET 3HAUUTEIbHON YacCTH MPOrpaMMHOTO MaTepu-
ana, JIOMyCKaeT cepbE3HbIe OMUOKU, C OOMBIIMMHU 3aTPYAHCHUSIMHU BBITIOIHSACT MIPAKTHYECKUE 3a/1a-
HUSL.

Kaxnoe 3aaHue sK3aMeHallMOHHOT O OniieTa OLeHUBAETCs OTAeNbHO. O01el OlleHKOM SBIIs-
eTCsl cpe/iHee 3HaYeHUE, OKPYTIIEHHOE /10 1IeJIOT0 3HAUYEHUS.
1.4. KoMmeKkTsl 5K3aMEeHAllMOHHBIX OMJIETOB BKIIOYAET 10 KaXJIoMy paszeny 25-30 6uieToB
(XpaHsTCA B LIGHTPE MaTEMaTUUECKOTO 0Opa30BaHMUs ).

2. @opMa NpoOMe:KYTOYHOI aTTecTalMM: 3a4eT.

IIkana oueHNBAHUA .

1. 3aurteHo - CTyJeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH, HABBIKOB IIPUBEIEHHBIM
B TAOIUIIaX MMOKA3aTeNsIM, ONIEPUPYeT MPHOOPETEHHBIMH 3HAHUSIMH, YMEHHUSIMH, HABBIKAMU, IIPUMe-
HSICT UX B CI/ITyaIII/IHX HOBBIHIGHHOﬁ CJIIOKHOCTHU. HpI/I 35TOM MOFYT 6BITI> I[OHYHIGHI)I HC3HAYUTCIIBHBIC
OIIMOKY, HETOYHOCTH, 3aTPyAHECHUS MPU aHATUTHUECKUX ONEpalnsix, MEPeHOCe 3HAHUN U YMEHUU
Ha HOBBIC, HeCTaH)IapTHI)Ie CI/ITyaHI/II/I.

2. He 3auTeHo - CTyJAEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB
MIPUBEICHHBIM B Ta0JIHIIAX MOKa3aTeNlsaM, JOMYCKAIOTCS 3HAYUTENbHbIE OMIMOKH, TIPOSBISETCS OT-
CyTCTBHE 3HAHMI, YMEHHI, HABBIKOB IO PSAY IOKA3aTENEH, CTYJEHT UCIBITHIBAET 3HAYNTEIbHBIC
3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSMU U YMEHUSMH IIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.
TI/IHOBble Bapl/laHTbl 6PIJICTOB le/IJIaFalOTCﬂ.
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MHWHHCTEPCTBO HAVKH U BBICIIET'O OFPASOBAHIS
POCCUMCKOI ®EJJEPALITUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIIETCHIIHH, kadenpa «MaremaTnka
HJucnunnuna «Breicmias MmaTteMaTuka»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu u UX CBOMCTBA.

2. YwucnoBasi MOCIIEIOBATENLHOCTD U €€ Tpeel.

3. Pemmrs marpuunoe ypasHenne XB=A, ecim A:(lz le B =(_t ij

4. HailiTu yron Mexy BeKTopaMu a =(1,-2,-2) U b = (2,0,1) -

5. Haiitu npon3BoaHyto pyHKINH, 3aJaHHON TapaMETPUUYECKU X = o VT 1?:3 .
6. Haiitu npenen ¢pyHkun lim @ .

x—>-1 x+1
Haiinure skcTpeMyMbl QyHKIIUA vy = x* — 2x2.

YTBepxkaeHo Ha 3aceaannu kadenpsl «Marematuka» « 08 » 09. 2021 r., mpoTokon Ne 1

3aB. kadeapoii C.H. Aunpees / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

daxynbTeT 6a30BBIX KOMIICTCHIHH, kadenpa «MaTemaTHka»
HucuumnHa  «Bplcnias MaTeMaTHKa»
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Jluneitnas koMmOuHanus BekTopoB. basuc. KoopaunaTe! BekTopa.
Juddepenunpyemocts, muddepeHiman, reoMeTpuiaeckuii cMpich Auddepennnana.
X +2X%, =—1
2%, —3x%, =12
[TokazaTe, 4TO BeKTOpHI M =(1,-1,2), N =(2,0,3), Pp=(-2,-11) oOpa3yroT 0a3uc B MPOCTPAHCTRBE.
[Ipsmast |, TPOXOJUT Yepe3 TOUKY A(4;5) mapaiienbHo BEKTOpy § = (13). [Ipsmast |, mpoxoaut

4Ccpe3 TOUKY B(6;4) NEPICHIUKYISIPHO BEKTOPY N = (-2,3). Haiitu TOYKY IICPECCUCHUS ITPAMBIX.
52n—1 _ 22!’\

Pemmts CUCTCMY MCTOAOM 06paTHOI7I MaTpUulbl {

akr w DdE

6. BeraucauTs npenei nocie 0BaTeNbHOCTH  lim

n—oo

7. Haiigute skcTpeMyM QYHKIHHU y = /x + /6 — x.

22n+l +52n+2

YTBepkaeHo Ha 3aceaannu kadenpsl «Marematuka» « 08 » 09. 2021 r., mpoTokoa Ne 1

3aB. kadenpoit C.H. Aunpees / /
MHWHHCTEPCTBO HAYKH U BBICHIET'O OBPASOBAHIA
POCCHUNCKON GEIEPALINN
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®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJJEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIICTCHIINH, kadeapa «MaremaTnkay
HJucuunnuna «Beicmas maTteMaTuka»
Kypc 1, cemectp 2

IK3aMeHALMOHHBIN 0mjieT Ne 1

1. TlepBooOpa3Has, HeolpeaeeHHbIN HHTerpail. Tabuua OCHOBHBIX MHTETPAJIOB.
dx
2. BBIUUCTUTH HEONIPEIEIeHHBIA HHTErpall I :
V5-X ++/5-x

7.6
3. BbluuciuTh onpeaesneHHbI HHTETpat IBSin 2 x cos xdx.
0

4. YKa)KI/ITC, Kakol 13 HecOOCTBEHHEIX HHTCErpajIoB ABJIACTCA CXOAAIINMCA

T\/;dx, ]Cx*?’dx, T\/;dx.
1 1 1

5. Haiitu yacTHbIE IPOU3BOIHBIE BTOPOrO NMOpsAKa QYHKIUN 7z = cos(x® — 2xy) , YOSAUThCsI, 4TO

" "
ny - Zyx .

YTBepxkaeHo Ha 3acenanuu kadenpsl «Marematuka» « 08 » 09. 2021 r., npotokon Ne 1

3aB. kadeapoit C.H. Aunpees / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®daxkynbTeT 6a30BBIX KOMITETEHITHH, kadeapa «MaremMaTukay
Hucuunnuua «Beiciias MmaTeMaTHKa
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIE MOHATHS TEOPUU OOBIKHOBEHHBIX UG PEepeHIINaTbHBIX YPAaBHEHNUH IEPBOTO MOPSIKA.

2. Kommekcubie uncia. Onpenenenue, GopMbl 3aIMCH U JCHCTBUS HAJl HIMHU.
3. Pemmts ypaBHeHHE: y"V —2y” 4y = 2x.

YTBepkaeHo Ha 3aceannu kadenpsl «Marematuka» « 08 » 09. 2021 r., mpoTokoa Ne 1

3aB. kadenpoii C.H. Aunpees / /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHUS
POCCUICKOU ®EJEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICLIIEI'O OBPASOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)
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®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaTemaTuka»
Hucuunnunaa «Beiciias MmaTemaTukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET

1. Jluneitnsle oqHOpOaHBIE AU depeHnnanbable ypaBHeHus N-ro nopsaka. Oouue cBoiicTsa perte-
Huil. [lonsTHe pyHIaMEHTAIBHOM CHCTEMBI peIIeHUH TMHEHHBIX OTHOPOIHBIX AU depeHnnans-
HBIX YpPaBHEHUH N — ro Nopsaka.

2. U3Bnedenue KOpHs N — O CTENEHH U3 KOMILIEKCHOTO YHCIIA.

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

YTBepxkaeHo Ha 3acenanuu kKadenpsl «Marematuka» « 08 » 09. 2021 r., mpotokon Ne 1

3aB. kadeapoii C.H. Aunpees / /

MUHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHUS
POCCHIMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIEI'O OFPASOBAHIS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

®daxynpTeT 0a30BBIX KOMIIETCHIINH, kagenpa «MaTemaTruka»
JucnummHa  «Belcoiasg MaTemMaTuka
Kypc 2, cemectp 4

9K3AMEHAILIAOHHBI BUJIET

1. Knnaccuueckoe 1 CTaTUCTHYECKOE ONPeIeJICHHUs BEPOSITHOCTH TOSIBIICHUSI CITy4aifHOrO COOBITHS, CBS3b U
pasnuyune MeXJy HUMH.

2. [locTpoeHne HOBEpUTEIHHOTO MHTEPBaAIA I MAaTEMAaTHUECKOTO OJKUAAaHUs TIPH U3BECTHOM CpEIHEKBal-
paTHYeCKOM OTKJIOHEHHH.

3. B maptuu 10% HecranmaptHbix netaneil. Haynauy otobpanst 3 netanu. CoCTaBUTh 3aKOH paclpelesIeHUS
YHclia CTAHAAPTHBIX JIeTallell cpear OTOOpaHHBIX.

4. JInst cTaTUCTUYECKOTO pacTipeiesIeHus BEIOOPKH
X 2 5 8 10

n 1 3 5 2
HAWTH BHIGOPOUHYIO CPEJIHION M HCIPABICHHYIO aucriepcs D .
VYTBep:xkeHo Ha 3aceqanuu Kadeapsl «Matemarukay « 08 » 09. 2021 r., npotokos Ne 1

3aB. kadeapoit C.H. Aunpees / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUU
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®daxkynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaTemaruka»
Juctunnaa  «Bwicmas maTematukay
Kypc 2, cemectp 4

9K3AMEHAIIAOHHBIA BUJIET Ne 17

1. I'mmepreoMeTpUYECKUN 3aKOH pacIpeeIeHIs CIIyIaiHONW BeTUIHHBI
2. JluneliHas cpelHEKBaapaTuieckas perpeccus. OThICKaHUE JIMHEHHON PErpeccuy METOIOM HaMMEHBIIINX
KBaJpaToB.
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3. HaiiTu BepOSITHOCTh paOOTHI AJIEKTPHUUECKOH IIeMH, U300PaKEHHOW Ha PHUC., €CJM BEPOSITHOCTh PaOOThHI
KaXKJI0T0 U3 HE3aBUCUMO PabOTAOIIUX JIEMEHTOB ienu pasHa p=0.9.

L]
4. Jletanmb, MI3rOTOBJICHHAS aBTOMATOM, CUATAETCS TOAHOM, €CITH OTKJIOHEHHE €€ KOHTPOIUPYEMOTO pa3Mepa
OT IIPOEKTHOTO HE MpeBhImaeT 2 MM. CiiydailHble OTKIIOHEHUSI KOHTPOJIUPYEMOT0 pazMepa OT MPOESKTHOTO

IMOAYMHEHBI HOPMAJIBHOMY 3aKOHY CO CPEIHHUM KBAaAPAaTUICCKUM OTKIOHEHHEM O = 1mMm 1 maTtemaTHye-
CKHUM OXHUJIAaHUEM a = 0. CKOJIBKO MMPOLCHTOB HETOAHBIX JeTajicii U3roTaBINBacT aBToMar?

YTBepxkaeHo Ha 3acenanun kKadenpsl «Marematuka» « 08 » 09. 2021 r., mpotokon Ne 1

3aB. kadeapoii C.H. Aunpees / /

KomimuiekTsl TecToBbIX 3aaaHuii (T)
H KOHTPOJIbHBIX padot (KP)

(nast ouenku komnerenuii OIK-1)

110 JUCIIUITJIINHEC Briciiag MaTeMaTuka
(HaMMEHOBaHME JUCLUILIIMHBI)

1-p1ii cemecTp

1. HaiiTn 3Ha4CHNs MATPHYHOTO MHOTOWICHA F (A)

f(x):—x3'+2x2—x+3,A:[_1 Oj
3 2

-2 0 8 1 -5

2. HaiitTu padar MaTpuibl OPUBEIEHUEM K CTYIIEHYATOMY BHUI
p p p y My Yy g 5 6 -3 -13
11 -3 13 5 17

1 2 1
3. BeI4ucauTh ONpeAeauTeNb NPUBEACHUEM K CTYIIEHYaTOMY BUIY 3 -5
2 7 -
4. Haiitn matpuity, oOpaTHyio jaaHHOW (a). PemuTs MaTpuuHOe ypaBHEHUE (0)
; 25 ; (L2, (23 5
a - =
@) ©) -3 4 3 -1 0

2 7 -1

5. Pemuth cucteMy ypaBHeHUH. YKazaTh 00IIee U OJTHO YaCTHOE pelIeHue (a).
Pemnth cuctemy ¢ momoIisro 00paTHoOi MaTpullsl u o popmynam Kpamepa (6)

4X +9X, —5X, —8X, =5 X, +2X,+ X, =5
(a) 13X +7X, —2X, —4x, =4 (6) 3% —5X, +3%X; =—7
2% +5%X, + X, +3X, =3 2% + 71X, — %, =13
1. Pacrnicarhb pasjioKeHue BEKTOpa X 0 BEKTOPaM E,E],F
x=1{5-12,1}, p={1-3,0}, g={1-11}, r={0,-1,2}

—_—

2. Komnmuueapns! a1 BekTopsl P u (?

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b
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3. BBIUHMCIIUTS TUIOMIA/Ib TapaJlIeiorpaMMa, TTIOCTPOSHHOTO Ha BEKTOpax a M b & — yroy MexIy
BeKkTopaMu P u (

A=2p+3.6=p-%,  [pl-2. -2 -

TecToBOE 3a1aHNEe 110 KOMILUIEKCHBIM YHCJIAM

3AJAHHME 1
Y cTaHOBUTE COOTBETCTBUE MEXKAY KOMIUIEKCHBIM YUCIIOM U €0 MOJYJIEM.

1 1-1i
2 2+ 2i
3 —3+4i

‘ J3-2i

SRS

3ATAHHME 2
JlelicTBUTEIbHASA YACTh KOMIIJICKCHOTO YUCIIa (3—2i)? pPaBHA

BAPMAHTBI OTBETOB: 1) iz 2)5 3)13  4)09.

3AJJAHMUE 3
Ha PUCYHKEC IPpCACTABJICHA 'COMETPUYICCKAA UITIOCTpALlUA KOMIIJICKCHOT'O YHUCJIa Z = X + |y Tor):[a

TPUTOHOMCTPHUYCCKAA (bopMa 3alluCHU 3TOro 4Ynucjia uMECT BU/I

YA
1/2 £
0 B2 X
‘ Otser |
3ATAHUE 4
BexTop, COOTBETCTBYIONIHI CyMME KOMIUIEKCHBIX YACEN z, = —1+i U z, =2 —3i, N300pa)KeH Ha
PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
A, A
2
1) ] ) A 3) YA 4
1
- L - — ] A -
-T o x 0 X 0 X 0 2 x
-2
3AJAHHUE 5

JlaHbl 2 KOMIUTCKCHBIX uncna Zq u L.
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YA Y

521

_ 0
. > ‘
/4/—735"
Z;

Toraa apryMeHT npou3BeicHHs arg(zlzz) (B rpamycax) paBeH

xY¥

Z

‘ Otser |
3AJIAHHME 6
JlaHbl 2 KOMIUIEKCHBIX uncna Zy u L.
YA 7
Z
1 Z2
120° 60°
1 ot
0 X 0 X

Torna aprymenT otHomenus arg(z, / z,) (B rpajgycax) paBeH

‘ Otser |

3AJJAHUE 7
Haiitu Moysib KOMIUIEKCHOTO YHCIIa [,ecim Imz=3, a argz =arcsin(3/5).

‘ Otser |

3AJIAHUE 8
JlaHO KOMILIEKCHOE uucio Z=2+ \/g I. YcTaHOBHUTE COOTBETCTBHE MEXKTY ONEPALAMU HaJl JAHHBIM

YHCJIOM M PE3YJIbTaTaAMHU MX BBIITOJHCHUS.

1 7 .
u 2./5i
2 z1)z| 4
3 1+17 9
4 1-1 2 5
———1
3 3
3AJAHHME 9
Haiitn 3Hauenns kopHs /1. [loka3are X Ha KOMIUIEKCHOW MJIOCKOCTH.
‘ OtBer ‘
3AJIAHHUE 10

Mycts Z=—+i—. Bpruucmuts | —+i—
2 2 2

V2 [ﬁ ﬁJ%
> |

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

3agaHue Mo aHAJIMTHYECKON reoMeTpuu

1. Haiitu paccTosHUuE OT TOUKH M, HO IIOCKOCTH (M M 2|\/|3) :
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M, (-9;10;2), M,(0;7;-4), M,(4;8,-1), M,(-2,1;3)

. |x+y+z-2=0
2. BeinucaTh KAHOHMYECKOE YPaBHEHUE TIPSMOA:

X—y—-32+6=0
3. Haiitu TOUKy niepeceueHust MpsiMOi U MIIOCKOCTH: Xx=2_Y I 3_2 21 U X+y+2z2-9=0.
4. Haiitu TOuKy P, cuMMmeTpuuHylo Touke P orHocurensHo mpsmoit |: P (0; -1 3) u
x-1_y_z
1 -1 1

5. Hanmcare ypaBHEHHE IUIOCKOCTH (X MPOXOASMIEN Yepe3 TOYKY M, M IEPIEHAUKYIISIPHO
npamoit (MM, ): My (3;2;0), M,(415), M,(2-14).
6. Haiiti kocuHyc yriia Mexay INIOCKOCTAMHU ¢, U a, -

o, :3Xx—y+3=0, o, : X—2y+5z-10=0
3aaHus M0 MATEMATHYECKOMY AHAJIM3Y

1.  Ywmcnosas mocnenoBaTenbHOCTD. [Ipenen yrcnoBoit mocienoBarenbHOCTH. beckoHedHO Mambie U OecKo-

HEYHO GOJIBIIHE TTocIeoBaTenbpHoCTH. Yncio €.

Haiiti npousBoanyto ¢yHkimu Y =

7°+5
1. Haiitu npousBoHyio y’ :
e VX
a) y=arctg Inx+2 6) y:(&)
X3
B) sin(x—2y)+7=7x r) x=e'cost, y=e'cost
2. Haiitu Iim(l— L J
x>o| X arctgx

1
3. IIpoBecTH MONHOE UCCIIEIOBAHKUE U OCTPOUTH rpaduk f (x)=x* +—=
X

1. Bpluucnuth npeaens:

n+1 n-1 -
LoimE 2 2 gimSN3X 3 im (1 3x)""
n—w 3 +5 x>0 1 _ gX X—>+0
2. BeluncnuTh IpOU3BOIHBIE:
_ C0osbx .1 _
Y—m 2. y=arctg m+smln2x
X+4 .\, _ 2
1. IToctpouts rpaduk: y = Tl y m

2. Haiitu npenensr:
2-n)’ —(1+n)’ Jns2—3an?
m( n) —(1+n) 2)lim n+2-3/8n°+3

> (14+n)’ —(2-n)’ o= Yn+5+n
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n2
. (2n*+3 :
3) |Im(2— 4) I|mn(\/n2+l—n)
n—e| 2n° +1 n—w

0, X<-rx
3. HccnenoBaTh Ha HENPEPLIBHOCTD M BHIIOIHUTH yepTex: Y =9SINX, —7 <Xx<0

7w, X=0

2-oii cemecTp

Boruncaurthb HEONIPEACJICHHBIC HHTEI'PAJbI

dx -X dx
1. I—Z(x+\/; 2__[X-2 dx 3. [e* cosxdx 4lj—X2—6X+18 5. [ x cos3xdx
03
dx x-1 X +1 dx sin” x
6. [—— 7. [——=0dx 8. dx 9. 10. dx
IX2+6X+5 j\/X-I-l-I-Z '[X2+3 X J,/l_xzarcsinx J.COSZX

Bouruucantn OonpeacJeHHbIC HHTEIPAJIbl

7.6 1 dX 1 e’ dX 6
1. in? 2. 3.[(x-1)e*d 4, | —F/—— 5.
gssm xcosxelx gm g(x Jerdx {x 7+Inx {1+m
2 14 % -4 dx 1x% +2X )
dx 7. [——— 8. [——dx 9. dx  10. [4_x?d
Jzarctgx {(3x+5)2 (j) x* +1 j,/1+x £ o

Heco0cTBeHHbIE HHTErPaJIbl
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISETCS CXOASIIUMCS

T\/;dx, Tx*’dx, T\/Fdx .
1 1 1

© dx
2 Brerauciaute I/IHTeraJ'I YCTaHOBI/ITL €ro CXOOANUMOCTh NN paCXOI[I/IMOCTL _[ 1
el X2

3. Berauciauth HUHTErpall, YCTAaHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTD J In xdx
1

a dx
4 BI)ILII/ICJ'II/ITI) HGCO6CTBCHHBII/I I/IHTel"paJ'I j\/— yCTaHOBI/ITL €ro CXOoanuMoOCTh NJIn

pacxoInuMOCTb.
1
dx
S. Boruncnuth HECOOCTBEHHBIN HHTETPAl | —5 , YCTAHOBUTH €10 CXOJAMMOCTD MIIU
-1
paCXOI[I/IMOCTB .

dx

, YCTAHOBUTB €0 CXOANMOCTb WU

X

1. Bprauciuth HECOOCTBEHHBIN HHTETPAT

O'—;I—‘

PacxoUMOCTb.

BbluncJauTh 1BOHHbIE HHTEIPAJIbI

L [[(x+5y)dxdy,  D={(x,y)0<x<1, 0<y<1},
(©)
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2. [J@0-x*—y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}
(0)

3. H (X + y)dxdy, D — MHOkK€ECTBO TOYEK IIIOCKOCTU, OTPAaHUYEHHOE JTMHUAMH y = X,

(D)

4, H4xydxdy, D — MHOXECTBO TOYEK IMJIOCKOCTH, OTPAaHUYEHHOE JIMHUSIMU

(D)
x=1 y=X  y=3X

2
5. [[(x° +y)dxdy, D — MHOXeCTBO TOUEK IIIOCKOCTH, OFPAaHUYCHHOE JTHHHAMH

(D)
y=x/2, y=2x, y=2/x (x>0).

Brerancants ,Z[BOfIHble HUHTErpabl, nepefmﬂ K IIOJIAPHBIM KOOpAWHATAM

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

2. [[(BYx*+y?=2)dxdy, 20e D={(x,y):x*+y’<4}.
(D)
V3MeHUTh MOPSA0K UHTETPUPOBAHMS B IBOWHOM UHTETpae

1x?
1. [ J(x*+y?*)dxdy,
00

2 6-x 12y
2. Jdx T (x,y)dy, 3. gdy [ f(x y)dx.

Jy

y=x*.

Haiiti 00beM Tena, moydeHHOro BparieHrneM Bokpyr ocu OY  (urypbl, OorpaHHYCHHONW JIMHUSIMU

y=x3 y=1 x=0.

Haiitu 06beM Tena, mosmydeHHOro BpaiieHrneM Bokpyr ocu OX (urypsl, orpaHu4eHHOMN JTUHUSME

y = X2 y y2 = X
Haiiti niomans GUrypsl, OrpaHUUCHHON JIMHUSMU  y = X2, Y =—X+

(I)yHKIII/II/I HECKOJBKHUX IEPEMECHHBIX

o "
Haiitu yacTHBIE MPOU3BOIHBIE BTOPOTO MOPSIAKA, YOSIUTHCS, YTO ny =Z

2

2_
1.z2=e"", 2.z=cos(x* —2xy), 3.2=4Y°=2X, 4 z=In(xy—x?), 5.2=

/
z=ctg(2x+3y), 7. z=sin(x’y), 8.7 =e"’, o z=xcos’y,

Haiitu rpaguent Gynkuun z = f (X, y) B TOUKE M, (X,,Y,)

2

_x +3y? y

2

4
yX

x* +3y?

Xy

10. z=y2?sin?x.

2
1. z:y—, M,(46); 2.2 , M,@L-1; 3.IZ=75, M,(2-2);
Jx

4xy X
4. 7=x*-3y?x, M,(3.2)-
UccnenoBath Ha SKCTpeMyM (PYHKITHIO

1 z=x?2—x+y?+2y, 2. z=2x2+xy—X+Yy?,
3. z=x?-2x+4y—y?, 4. 7=x2_-3x+3y?+4y,
5. z=x%+y?+4xy.
Panw1
HccnenoBaTth Ha CXOAUMOCTD PSAJIbI
Sinzn 1—si 3 5

1.Yy=——, 2.y g5 0=° = 4 i 5

=1 N N +1 n-1n° +10 1 5"

6.
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w QM = (2n+1)" = 4n° -3 = In®3n 10
6. , 1. 8. , 9. , 10.
nZ=1 " nZ:l(5n+4j nz=14n2+3 i1 N Z—ll(n +1)In*(n+1)
BrIsSICHUTB, CXOIUTCS JI A0COFOTHO, YCIIOBHO WJIA PACXOIUTCS PSIT
oo _1 n-1 " oo _1 n n+2 1 n+l - _\n
- 213(—) Z(a(ni)zf 3 Zl% * 2( 531 ]
() (n+1) = i =1y3n° +1

E( D’ (2 —1) '

3. Haiitu HHTEPBAJI CXOAUMOCTH psAaa U UCCIICA0BATh €TI0 IIOBCACHHUE HAa KOHIIaAX MHTEpBaja

n
X
CXOJIUMOCTH Z— — | .
n—tn+1\ 2
4. Pa3znoxuts B psia Teitnopa mo creneHsMm X GyHKuw — f x) = ﬁ , UCIIOJIB3YS
X —bXx+

rOTOBOE Pa3JI0KECHHUE.
5. Paznoxuts B psin Teitnopa no crenensm (x —z/2) pynkuuo  f (x) =cosx,

HCIIOJIB3Ysl TOTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecroBoe 3aganne 110 00bIKHOBEHHBIM U epeHINATbHBIM YPABHECHUSM

3AJIAHHE 1.
VCTaHOBHUTE COOTBETCTBUE MEXKY HOMEPOM YPABHEHHUS U €10 TUIIOM
1) xy'+2y=x*sin2x 2) (1+ y?sin 2x)dx— 2y cos® xdy =0

3) y'_4_Xy=2x\/§ 4) y\3+2x7y =Xx4/3+2y7.

- ypaBHEHUE C pa3JesoIUMUCS IEPEMEHHbBIMH,
- JnuHeitHoe tuddepeHaIbHoe YpaBHEHNE,
ypaBHEHHE B MOJIHBIX AU(depeHnnanax,
ypaBHeHue bepHysun,

ypaBHEHHE, IPUBOJAIIECECS K OTHOPOJHOMY.

3AJIAHHE 2.
JlaHO ypaBHEHME MEPBOro Mopsaka (5xy? + x3)dx—(y? —5x?y)dy=0 B (opme, coaepxaiiein 1ud-
¢depennmansl. [lpuBeaure ero K BUAy, pa3pelieHHOMY OTHOCUTEIbHO IMPOU3BOIHOM.

OTtBeT ‘ ’

3AJIAHHUE 3.
Hano muddepeHunanbHoe ypaBHEHHE — y' = (2k +3)x*, Torga QYHKIMSA y=2x° SBISETCS €ro

pemeHueM npu Kk, paBHOM:

‘ Otser ‘

3A/TIAHHUE 4.

OOGmmii mHTerpan quddepeHnnaIbHOro ypaBHeHus  y*dy = d_>2( MMeEET BUJL
X

| OtBer | |
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3ATIAHMUE 5.
YKaXuTe MHTETpAIbHYI0 KPUBYIO perieHus 3aaaun Komm nins oO6bikHOBeHHOTO nuddepeHmaib-
HOIO ypaBHeHUA xy'=y-1, y(@d)=2.

yA

N ™ >

0/ X
1

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

3AJIAHHUE 6.
Hano nuddepeHnanbHOe ypaBHEHHE BTOPOIO MOPsIIKAa y” = x2 + x. 1oraa ooblee peleHue ypas-

HEHHUsI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x*+C,x+C 2) y=—x*+=x*+C.x+C
)y 12 3 ! 2 )y 12 6 ! 2

3) y=2—14x“+%x3+01x+02 4) y=6x* +2x%+C,x.
3AIAHHUE 7.
Pemenue 3anaun Komm — y” =2x+1, y(0)=y'(0)=0 UMeEET BUJL
BAPUAHTBI OTBETOB:
ny-Sex g ySa X gy gy-Xoy
3 3 2 6 2
3AJIAHHUE 8.
Hano nuddepeHianibHoe ypaBHEHHE BTOPOTo nopsaaka 2xy”—y’ =0, Tornaa ero ooiiee perieHue
UMEET BUJI:
| OtBer | |
3AJTAHHUE 9.

Hano nuddepennuansHoe ypaBHeHHE BTOPOTO Mopsaaka Yy’ctg4x + 4y’ =0, Toraa ero odiee pere-

HHUC NUMECT BU
BAPHUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=—C,sin4x+C,.
3AJJAHME 10.
KopHHU XapaKTepUCTUYECKOTO YPABHEHHS PABHEI kl = kz =-1, K34 =22, Torma pynnamesn-

TaJbHas CUCTEMa PEIICHUH JTMHEHHOTO OJTHOPOIHOTO JU(PEPSHIIMATHEHOTO YPaBHEHUS C TIOCTOSH-
HbIMH KO3 puninenTamu OyaeT UMETh BUJI
BAPUAHTEI OTBETOB:

1)y, =¢e*, y,=e*, y;=cos3x, y,=sin3x
2) yy=e%, y,=e, y;=e¥ y,=e
3) y,=¢e*, y,=e", y,=cos3x, y,=-sin3x
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4) y,=e%, y,=xe¥, y;=e¥, y,=e*
3AJIAHME 11.
Kopau xapakrepuctiueckoro ypasuenus pasubl K, =K, =5, K;, =5%i. torna o6mee pemenne

JMHEWHOTO OJJHOPOAHOTO AU(PepeHINATBHOTO YPaBHEHUS C TIOCTOSHHBIMU KOd(duireHTamu Oy-
JET UMETh BUJL:
| OtBer | |

3AJIAHHUE 12.

W3BectHa ¢yHIaMeHTallbHAs CHUCTEMa PEUICHHH OJHOPOAHOIO JIMHEHHOro IuddepeHInaIbLHOro
ypaBHeHUs: Y, =1 Yo=X, Yy= X Torma yacTHOE pellleHHE ypaBHEHUS, YJIOBIECTBOPAIOIICE
Ha4YaJIbHBIM yClIoBuAM y(0) =2, y'(0)=-1,

Y”(O) =—2, pasHO:

BAPUAHTBI OTBETOB:
1) y=2+x—-x> 2)y=2-x-2x> 3)y=2-x—-x> 4) y=2—x—0,5x>.

3AJJAHME 13.

OyHKIUS y = C,e* + C,xe* SABISIETCA OOLIMM PELICHHEM JIMHEHHOTo OJHOPoAHOro auddeperuu-
aJIBHOTO YPaBHEHUS C IMOCTOSHHBIMU KO3()()UIIMEHTaMH, TOTa €r0 XapaKTEPUCTHIECKOE YPABHEHUE
UMeeT BUJL

BAPUAHTHEI OTBETOB:

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

3AJIAHME 14.
Oomee pemenue auddepeHnnanbHOro ypaBHeHus y”+4y’'+3y =0 HUMeeT BUJ

| OtBer | |

3AJTAHHUE 15.

YacTHOMY  pEIICHUI0  JIMHEMHOTO  HEOJHOPOAHOro  Aud@epeHunanbHOro  ypaBHEHHs
y"—3y'+2y=2x-1 10 BUAY €ro NpaBoil YaCTH COOTBETCTBYET (PYHKIIMS

BAPUAHTBI OTBETOB:

1) y =Ax>+Bx 2)y,=Ax+B 3) y,=Ax 4) vy, =Ax>+Bx+C. .

3A/IAHME 16.

JaHo nuHelHOe HEOHOPOAHOE AU PepeHInaIbHOE YPaBHEHUE C IIOCTOSIHHBIMU KO3 QULUEHTaMU
2y"+y' +2y = xe*sin2x. 3alucaTh BHUJ YaCTHOT'O PEIICHUS C HEONpPEIeIIEHHBIMU KO3((PUIINEH-
TaMU

‘ Otser ‘ ‘

3AJAHHME 17.

JlaHo nuHelHOe HEOAHOPOAHOE AU( P epeHIInaTIbHOe YpaBHEHUE C TIOCTOSHHBIMU KO3 PUIIEeHTaMU
y” +4y = 2ctg2x. B kakom BuJie ciieyeT NCKaTh YaCTHOE PELIEHNE HEOAHOPOJHOTO YpaBHEHNUS Me-
TOJIOM BapHalliy IPOU3BOJIbHBIX MOCTOSHHBIX ?

‘ OTtser

3ATIAHHME 18.
Pemenne kpaeBoil 3anaun y” = 2x +1, 0<x<3, y0)=1 y@B3)=9/2
HMEET BUJL
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X X X x°
BAPUAHTBLI OTBETOB: 1) y:?+?—3x+l 2) y:€+?—3x+1 3)

y—X—3+X—2—Ex+1 4) y—X—3+X—2+Ex+1
3 2 3 3 2 3 '
3AZTAHME 19.

Hano muddepeHnuanbHoe ypaBHEHHE y' = y? + 2x U HadanbHoe ycinoBue Yy(0)=1. Torma nepsble
TPH WICHA Pa3JI0KEHHS €ro PEIlIeHUs B CTEIICHHOMN psAJl UMEIOT BUJ

BAPHUAHTBI OTBETOB:
1) 1+x+5x? 2) 1+ x+0,25x> 3) 1+x+0,5%> 4) 1+ x+2,5x2.
3AJIAHUE 20.
o Y{ = 3y2,
OO1ee penreHne cUCTeMbl U(HEPEHINATBHBIX YPABHEHUH <
Y2 =2, Y,

UMeeT BUJL
BAPUAHTBI OTBETOB:

y, =Ce*+Ce™, y, =C,e > +C,e”,
1) 2)

Y. = %Clezx ~Cee™ Y, = _%Clezx ~Ce™

y, =C.e*”+C,e%, y, =Ce?* +Ce¥,
3) 2 2X -3x 4) 2 2x -3x

Y, =§C1e +C,e y, = —§Cle +C,e™".

4-p1ii cemecTp
TecToBO€ 3a1aHUe 110 TEOPUM BEPOSITHOCTEH U MaTeMaTHYeCKOl CTATUCTHKE

3AJTAHME 1
KOHI/I‘leCTBO CHOCO6OB pacnpeaciiCHuA TPEX NPU30BbIX MCCT B OJIMMITUAAC 11O TECOPUHN BCPOHTHOCTCI\/’I

cpenu 10 y9acCTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHbI, B KOTOpOI HaxonsaTcs 6 Oenblx U 4 4epHBIX IIapa, U3BJIEKalOT HayAady 2 mapa. Tormaa
BEPOSITHOCTH TOT0, YTO 00a 1m1apa OyayT OeibIMH, paBHa

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

3AJIAHHUE 3
B kpyr paguyca R Gpomrena touka. Toraa BeposSTHOCTH TOTO, YTO OHA MOMAJAET B 3AIITPUXOBAH-
HYI0 00J1aCcTh, paBHA

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
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3ATAHUE 4
HecoBmectnble coObitust A, B, C He 00pa3yroT MOJHYIO TPYIITy COOBITUH, €CIIM UX BEPOSITHOCTU

paBHBI:

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

3AJJAHHUE 5
Bpocatot 2 monetsl. CoObiTHs: A - Tep0 Ha IepBoit MoHeTe, B- 1udpa Ha BTOpOH MOHETE SIBISIOTCS:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH

3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3ATAHUE 6

Crynent 31Haet 20 BonpocoB nporpammsl u3 30. Toraa BeposTHOCTh MPAaBUIBLHOTO OTBETA Ha 3 BO-

poca paBHa

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

3AJAHHUE 7

B nepBoii ypHe 6 OenbIx U 8 yepHbIX 1IAapOB, BO BTOPOM 7 OeibIX U 3 yepHbIX 1apa. M3 Haynady

‘B3$ITOI7I YPHBI BBIHYT OAMH 1ap. Torga BepoITHOCTb TOTO, YTO 3TOT LIap OKaKETCsl OeIbIM, paBHA |
OtBet

3AJIAHHE 8
CoObitrie A MOXET HACTYIUTb JIMIIb [IPH yCIOBHUH MOSBICHHS OJHOTO U3 2-X HECOBMECTHBIX COOBI-
THH B, U B,, 00pa3yloIUX MOJIHYIO Ipymniy. MI3BeCTHbI BEPOSTHOCTh P(B,)=2/3 U yCIOBHBIE BE-

postroctn Py (A) =1/3, B, (A)=2/5. Torna seposttrocts coGbrruss A pasha
BAPUAHTBHI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45,

3AJJAHME 9
Z[I/ICerTHaH cnyqaﬁHa;I BCJIMYMHA 3alaHa 3aKOHOM PACHPCACIICHUA BCPOHTHOCTGI\/’I
X 1 3 5

P 01 03 06
Torna e€ GpyHkIMs pacupeneneHns BEPOATHOCTEH F (X) UMEET BUJL

BAPUAHTHI OTBETOB:
0 npu X<1 01 npu x<1
03 npu 1<x<3 04 npu 1<x<3
F(x)= F(x)=
1 FO 06 mnpu 3<x<5 2) F() 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu X<1
01 npu 1<x<3 01 npu 1<x<3
F(x)= F(x)=
3) F(x) 04 npu 3<x<5 4) F() 03 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJJAHHUE 10

HenpepriBHasi ciyuaiiHasi BelM4YMHA 3a/1aHa HHTETpabHON QyHKIMEH
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0 npu X<0,

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

Torma mioTHOCTE BepOHTHOCTeﬁ f (x) HMEET BU]

| OtBer | |
3AJJAHHE 11
['paduk IOTHOCTH BEPOATHOCTEH f (X) MOKa3aH Ha pucyHke. Toraa sHayenne A
fx)
a
O‘ 2a X
paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)J2  4)2

3AJIAHME 12
JluckpeTHas ciydaiiHas BeIMYMHA 3a/1aHa 3aKOHOM PaclpeneneHNs BepOsSTHOCTEN
X 0 1 3
P 02 03 05
Torna e MaTemaTueckoe 0XKHUIAHNE U AUCTIEPCHS PABHBI
| OtBer | |

3AJAHMUE 13
BepostHOCTS nosiBiieHust coObITust A B 30 HE3aBUCUMBIX UCTIBITAHUSAX, IIPOBOAMMBIX 10 cxeme Bep-

HyJuid, paBHa 0,6. Toraa nucnepcus yncia NosIBICHUH 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHUE 14

HenpepriBHast ciyyaiiHas Benu4yrHa pacrpesiesieHa paBHOMepHO Ha uHTepBaie (6, 10). Torna e€ ma-
TEMaTUYeCKOe OXKHJIaHUE U IUCIEPCUS] COOTBETCTBEHHO PaBHbI

‘ Otset |

3AJJAHHUE 15

HenpepriBHas ciydaiinas BeIMuMHAa X TOIYMHEHA HOPMAILHOMY 3aKOHY PACIPEIETIECHHUS ¢ MaTe-
MaTHYECKUM OXxHIaHueM M (X)=a = 20. BepostHocTb e€ nmonananus B uatepBain (20, 25) paBHa
0,4. Torna BeposiTHOCTB €€ nmonaganus B uutepsan (15, 20) paBHa

‘ Otset ‘ ’

3AJIAHME 16
Crartuctuueckoe pacnpeneaeHne BRIOOPKH UMEET BH/T
X. 2 4 5 8

n 2 5 7 6

I
Torma oTHOCUTENbHAS YacTOTa BapUaHTBI X, = 4 paBHaA

‘ Otser ‘

3AJAHUE 17
ITo BeIGOpKe 00bema N =100 mocTpoeHa rucTorpaMma 4acTorT.
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on o ®a TS

xY

4 8 12 16

Torna 3Hayenne d paBHO:
| OtBer |

3AJJAHUE 18

M3BecTHO cTaTUCTUYECKOE pacnpeacicHuc BBI60pKI/I
X 6 7 10 12 13
n 5 6 8 7 4

Torpa e€ BriOOpo4Has cpenusas X, paBHa

| OtBer | |

3AJAHHME 19
Jana Beioopka 00bema [N, Ecim KaK1plii 2€eMEHT BHIOOPKY YMEHBIINTD B TPH Pa3a, TO BEIOOPOUHAS

cpemnsia X, .

BAPUAHTBI OTBETOB: 1) He usmeHutcs 2) ymeHbIIuTCA B 3 pasza
3) yBenuuntes B 3 paza  4) yMeHbIIUTCA B 9 pas.

3AJTAHHUE 20
Mona M ¥ MeauaHa m, BapUALMOHHOIO psjia
X 12 13 15 16 18 20
n; 4 9 18 14 11 5
PaBHEI
| OtBer |

3AJIAHME 21

BBI60pO‘IHa$[ Cpe,[[HSISI JJIL 1aHHOT'O CTATUCTHUYCCKOI'O pacnpez[eneHH;I BBI60pKI/I
X; 2 4 5 8 10
n, 4 7 14 8 7

paBHa x = 6. Torna BBIOOpOUYHAS AMCIIEPCHS D6 paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJJIAHUE 22

Halitn noBepuTenbHbIN HHTEPBAJ IJIs1 OLEHKU C HaJEKHOCTBIO » = 0,95 HEM3BECTHOIO MaTeMaTH-
YECKOro OXKUIAHUS HOPMAIbHO PACIIPENEIEHHOrO NPU3HaKa X TeHEPaIbHON COBOKYIIHOCTU XO,
€CJIM M3BECTHBI 00BeM BEIOOPKH N = 30, BEIOOPOYHAs CPEAHAS X, — 2500, CPEAHEE KBaJAPAaTHIECKOE

OTKJIOHEHHE TIEHEpPAIbHOM COBOKYNHOCTH o =100, KBaHTWJIb HOPMAJIBHOIO pacHpeneieHus
t=2,58.
‘ Otset ‘

3AJAHMUE 23
I[Ipu mocTpoeHnn ypaBHEHUs MMHENHON perpeccur Y Ha X | y =ax+b IOdydeHBI CIeMyIONIME

pesymsrater: I,=05, 0,=2, o y =11. Torna BeIGOpOUHEI KO PHUITHEHT perpeccuu OyeT paBeH
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BAPUAHTBHI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJIAHHUE 24
Bri6opouHoe ypaBHeHue TMHERHON perpeccun Y Ha X uMmeer BUA: y = 2x —3. Toraa Bei6opou-

HBIH KOA(OUIIMEHT KOPPEISIITUU MOXKET ObITh paBEeH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHHUE 25
Eciu ocHOBHAs runoresa UMEET BUIL H, : a =16, TO KOHKYpUPYIOLIEH OyleT rumnoresa:

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

OueHka «OTJIIMYHO» BBICTABIIAETCS CTYAEHTY 3a 95 — 100% npaBuiibHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 3a HE MeHee 75% MpaBUIbHBIX OTBETOB;

OIICHKA «YJIOBJIETBOPUTEIHHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIHLHOY - 32 MeHee 50 % MpaBUIBLHBIX OTBETOB.

KommnuexT Bonpocos (YO)
(nast ouenkn kommnerenun OIK-1)

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpu1iibl, TUIIBI MATPHLL.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOK€EHUE NPIMOYTOJIbHBIX MaTpPULL.

MatpuyHas ¢popma 3alIUCH CUCTEMBI TUHEHHBIX aareOpanyecKux ypaBHEHHH.

Omnpenenurenu U UX CBONCTBA.

[Tonstue onpenenurenss. MUHOPHI U anredpanyecKue J0NOTHEHUS.

CucTeMbl TMHEWHBIX alNreOpandyecKux ypaBHEHH, OCHOBHbIE TOHATHS U ONPEACTICHHUS.

[IpaBuno Kpamepa penienust cucteM JTMHENHBIX YPaBHEHU.

OOpartHas MaTpuLa U €€ BEIYUCIEHHE. Y CJIOBHUE CYIIIECTBOBAHUS 00OpaTHONW MaTpHIIbI.

10 Pemenue cucrem IMHENHHBIX anreOpanuyeckux ypaBHEHUI METOA0M OOpaTHON MaTpHUIbI.

11. Metopn "aycca pemienus cucteM JIMHEHHBIX ypaBHEHUH.

12. Permenne mpou3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTonoM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemu.

14. OnHOpoAHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. KpuTtepuii cyiecTBoBaHUsI HETPUBHAJIBHBIX pe-
LICHUMN.

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONepallui HaJl BEKTOPAMHU, CBOMCTBA ONepalni.

16. JIuneitHast KOMOWHAIUS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTb U JIMHEHHAs 3aBUCMOCTh T€OMETPUUECKHUX BeKTOpoB. Kpurtepuii nu-
HEHUHOH 3aBUCUMOCTH.

18. TTonsTue 6azuca. KoopauHaThl BEKTOpA.

19. OproHopmupoBaHHbIi 6a3uc. Pa3noxxenue BeKTopa 1o BeKTopam 0asuca.

20. YnopsimoueHHasi TpOiika BEKTOPOB.

21. CxansipHOoe, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3uce.

22. Y cnoBusi OPTOTOHATBHOCTH, KOJTHHEAPHOCTH ¥ KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe POCTPAHCTBA.

24. Matpuriia nepexona oT 6a3uca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHUS MATPHUIIBI.

CoNoUA~AWNE
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Awnh e
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22,

23.
24,

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

arODdE

MATEMATHUYECKHA AHAJIN3

[TonsiTHE IEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIMOHAIBHONW 3aBUCUMOCTH, KJIacCu(UKaLus GyHKIUH.

OnpeneneHye U TUIbI YUCIOBOM MOCIEA0BATENBHOCTH.

[Tpenen 4ncnoBoil mociaenoBaTeIbHOCTH. ApU(MeTHUecKue onepaluy Haj MOoClIeA0BaTeNbHO-
CTSIMHU.

VYcnoBus CylIecTBOBaHUS KOHEYHOT'O IIpeJiesia YUCIIOBOM MOCIe0BaTeIbHOCTH (TeopeMbl Komn
u Beiiepupacca).

BTopoii 3ameuaTenbHbIi Mpees.

[Tpenen ¢pynxun. Onpenenenus. I 'eoMmeTprudeckas HHTEPIPETALUS MOHATHS pezena QyHKIHH.
CBolicTBa peIeIioB.

beckoneuno maisie, 0eCKOHEYHO OOIbIIHE (DYHKIIHH.

[TepBolii 3aMeUaTeNIbHBIN TPEACI.

beckoHeuHO Masble BeIMUYMHBL. DKBUBAJIEHTHbIE OECKOHEYHO Majble U UX MCIOJIb30BaHUE NIPU
BBIUUCIICHUH ITpeesioB. Talauia SKBUBATIEHTHBIX OECKOHEUHO MaJlbIX.

HenpepsiBHOCTS QyHKIIMHU B TOUKE U HAa IpoMexyTke. OpHOCTOpoHHKE TIpeneisl. Kiaccuduka-
Ul TOYEK pa3phlBa rpaduka.

CaolicTBa (yHKIIUH, HENIPEPHIBHBIX Ha OTpe3ke (TeopeMsbl Beitepiirpacca, bonpuano — Komn).
ITpousBonHas. ['eomeTpuueckuil u puzndeckuit cMpici npous3BoaHoi. KacarenbHas u Hopmaib
K TUIOCKOM KPHBOM.

Tabnuua Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA.

CBsi3p MEXY CYIIECTBOBAHHEM MTPOM3BOAHON (PYHKIMHU B TOUKE U HETIPEPHIBHOCTHIO (PYHKIIUU
B TOU K€ TOYKE.

[Tpou3BogHast CyMMBI, IPOU3BEIEHUS, YaCTHOTO. [[pon3BoaHast Cl10KHON 1 00paTHON (QyHKIUH.
[Tpon3BoiHas MapaMeTpUUYeCcKH 3aJaHHON (QyHKIIUH.

[TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenunpoBanue ca0xKHON MoKa3aTeIbHONU (QYHKINN.

Huddpepenuupyemocts. Juddepennuan. 'eomerpuueckuii cMbicn quddepeHnmana.
[TpousBoHbIe U TG HEpeHIINABI BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl Tuddepenmanbaoro ucuncienus (reopema depma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Kommn).

IIpaBuno Jlonurans.

Msuorounen Teitnopa u ero cBoiictBa. ®opmyna Teitnopa. Octatounsliii uieH Gpopmyisl Teitnopa
B (hopme Jlarpanka u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyMm. Heobxoaumoe ycimoBue 3KcTpeMyma.

JloctaTouHblE yCIOBUS IKCTPEMYMa.

JHocraTouHoe ycioBue Bo3pactanus (yObiBaHUS) QYyHKIIUH.

Haubosnbiiee u HanMeHblee 3HaYeHUS (QYHKIIMU Ha OTPE3Ke.

BoInykinocTs, BOTHYTOCTb, TOUKa Neperuoda. JloctaTouHOe yCIOBHE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoaumoe ycnoBue To4ukH neperuda. JlocraTouHoe ycioBue neperuoa.

OO61as cxema MOCTPOCHUS U UCCIIeOBaHUs rpaduKa QyHKIHH.

®YHKIHMUN HECKOJIBKUX IIEPEMEHHBIX

Onpenenenre U TeOMETPUUYECKUI CMBICH (PYHKIIUU ABYX TEPEMEHHBIX.

JIuHuM ypoBHS (QYHKLUH JIBYX EPEMECHHBIX.

YacTtHble Mponu3BOHBIE (PYHKITUH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUECKUI CMBICIT
@DyHKIIUN HECKOJIBKUX MEPEMEHHBIX, TIOHATHE MoJHOTo Auddepennunana.
JuddepennrpoBanre CI0KHBIX QYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.
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. Boruncnenue minomaayn v JUIMHBI KPUBOM, 3aJaHHON YpaBHEHUSIMU B ITapaMeTpUyeckoit popme.
13.
14,

IIpon3BosHbIE BBICHIMX MOPSIKOB (PYHKIIUU HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hele. Teopema IlIBapua.

ITpon3BosHas GyHKLIMU HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABICHHUIO.

[Ipon3BoHas 10 HAIPABJIEHUIO U TPAJAUEHT CKAJISIPHOTO MOJIS.

OKkeTpeMyM (QYHKIMHM HECKOJIbKUX NEPEMEHHBIX.

. Heob6xonmumoe 1 1octaTogHOE YCIIOBHS SKCTpeMyMa (DYHKIIMH ABYX IEPEMEHHBIX.

HUHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpaznas, HeornpeaeeHHbIH nHTerpal. Tabauiia OCHOBHBIX HHTEIPAJIOB.
3amMeHa NepeMEHHON U UHTETPUPOBAHME 110 YaCTSIM B HEOIIPEIEIEHHOM UHTErpase.
WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS TO]T 3HaK quddepeHmana.
WuTerpupoBanue paliMoOHAIbHBIX JPOOECH.

WHuTerpupoBanue 1o 4acTsIM U 3aME€Ha IEPEMEHHO B OIIPE/IeJIEHHOM UHTETpajle.
WuTerpupoBanre TpPUTOHOMETPUYECKUX (DYHKIINUN, OCHOBHBIEC TPHEMBI.
WuTerpupoBanue UpparioHAIBHBIX (PYHKITHIH.

VYHuBepcanbHasg TPUrOHOMETPUUECKas TOICTAHOBKA.

OnpeneneHHblil uHTErpai u ero coiictBa. @opmyna Hetotona — JleitOHuna.
[IpunoskeHus onpeaeieHHOro HHTerpaja K pelIeHHI0 TeOMETPUIECKIX U (U3MUYECKUX 3a/1ay.
Brrunciienue miomaaei ¢ noMOIIbIO OMPEIEIEHHOr0 HHTErpaa.

Brruucnenue monaay KpUBOJIMHEMHOTO CEKTOPA B MOJISPHBIX KOOPAUHATAX.

Brruncnenue miomanei B NpsSMOYTOJIbHBIX U MOJIIPHBIX KOOPAUHATAX € IIOMOIIBIO OIIPEAEIIEH-

HOI'O MHTErpaja.

Brruncnenue 1MHbI AYTH ¢ IOMOLIBIO ONPEAEIEHHOTO HHTErpaa.

Brluncnenue nimHbBI 1y KpUBOH, 3aJJaHHON IMapaMeTPUYECKHU.

Brruncnenue o6bema Tena BpalleHus ¢ MOMOIIbIO ONPEAEIeHHOTO UHTerpaa.

Brruncnenue mon@aan NOBEpXHOCTH TeJla BpaCHUS.

Heco6cTBeHHBIE MHTErpalibl MEPBOTO U BTOPOro THMA. IIOHATHS CXOAMMOCTH U pacX0IUMOCTH

HecOOCTBEHHOr0 MHTErpaa.

Heco6cTBeHHBIE MHTErpaANIbl OT pa3pbIBHBIX (DYHKIIHIMA.

KpatHble, KpuBo/IMHEHbIE, IOBEPXHOCTHbIC HHTErPaJibl,

JIBOMIHOI MHTETpAaI, OIIPENEIEHUE U CBOMCTBA.

IIpaBuna BIYHCIEHUS TBOWHOIO HHTErPAJIaA.

HexoTtopsle npusiokeHus ABOHHOI0 HHTerpana (K BBIYUCICHHUIO TUIoIaael, 00beMoB, cTaTHye-
CKMX MOMEHTOB, MOMEHTOB MHEPLIMH, KOOPAUHAT LIEHTPA TAKECTH.

TpolHOM UHTErpa, ONpeACIICHUE U CBOKCTBA.

KprBonmHENHbBIN HHTETpal EPBOro THUIIA .

KpuBosMHENHBIN HHTErpal BTOPOrO THIIA.

HeoOxoaumoe 1 1ocTaTOYHOE yCIOBHUS HE3aBUCUMOCTH KPUBOJIIMHEHHOTO UHTErpaja OT IyTH
UHTEIPUPOBAHUS.

®opmyna ['puna.

I1oBEpXHOCTHBIN UHTETPAJ IIEPBOr'O TUIIA.

10. DneMeHTHI TeOpUH TOJIsI, TOBEPXHOCTHBIM HHTETPAJI BTOPOTO THIIA.

PSIJTBI

1. YucnaoBble NOJIOKUTEIIBHBIE PpAABIL. IlonsTue CYMMBI OCCKOHEYHOTrO pdaaa. CXO,I[}IIJ_II/ICCH H pacxo-

Awn

JSIyecs psiibl.

Heo0xoanMelii mpU3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHHS.
[Tpusnaku Jlamambepa u Ko, nHTErpaibHBIN MTPU3HAK.
3HaKonepeMeHHbIE Psi/ibl, AOCOIOTHAS U YCIIOBHASL CXOIUMOCTb.
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Teopema JleltOHUIIA O CXOAMMOCTH 3HAKOYEPETYIOITUXCSI PSJIOB.

OyHKIHUOHATIBHBIC PsAJIbI, pPABHOMEpHAsi CXOIMMOCTh, TpU3HaK Beliepiirpacca.
Crenennsle psjabl, TeopeMa Abens, THTepBajl U PaJnyC CXOJAUMOCTH CTEIIEHHOTO psija.
Psin Teitnopa. YcnoBus pa3nioxxuMocTd GyHKIuH B psia Teinopa.

Pasnosxxenue B psin Teilsiopa HEKOTOPBIX PYHKIMM (TaOIUYHBIE PA3IOKEHUS).

. IIpumenenue psaa Teiinopa K mpuOIMKESHHBIM BHIYHCICHUSIM.

OBbIKHOBEHHBIE TUO®EPEHIINAJIBHBIE YPABHEHUA

OcHOBHbBIE MOHATHS TEOPUH OOBIKHOBEHHBIX AHU(epeHInanbHbIX ypaBHEHUN MEPBOro MO-
psiziKa: ornpesesieHue 0OBIKHOBEHHOTO MU(GepeHINaIbHOTO ypaBHEHHS, (POPMBI 3aITUCH OOBIK-
HOBEHHOT0 U depeHIanbHOro ypaBHEHUs IEPBOro MOPSAKA, MOHATHS OOILEro U YacTHOTO
peleHnid, OOIIEero U YaCTHOTO HMHTETPAJIOB.
[TocranoBka 3amaun Kommwm mis nuddepenmanbHoro ypaBHeHUS IEPBOTo MOPSAKA.
Teopema cymiecTBOBaHUS W €IUHCTBEHHOCTH pemieHHs sl TuddepeHnaaIbHOr0 YpaBHEHUS
MEpPBOTO NOpPsIJIKa.
["'eomeTpryecKkuii CMbICI O0ILEro UHTErpajia OOBIKHOBEHHOI'O J1.y. IEPBOIO MOPSAIKA.
Huddepennnansupie ypaBHEHHs IEPBOTO MOPSAKA C Pa3fAeIEHHBIMUA U Pa3ACSIOIUMUCS TIe-
PEMEHHBIMHU.
Jluneitnbie quddepeHnranpubie ypaBHEHUS IEPBOro MopsAaka. MeToJ Bapualuu Mpou3BOIIb-
HOM MOCTOSIHHOM.
Huddepenunansupie ypaBHeHUs N-TO opsaka. OCHOBHbBIE MOHITHS: (JOPMBI 3aUCH, MOHSATHS
00LIEero ¥ YaCTHOI'O PELIEHUM.
[TocranoBka 3agaun Komum u kpaeBoit 3agaun 17151 OOBIKHOBEHHOTO TG (depeHIInaIbHOrO ypaB-
HEHUS N-TO TOpsIIKa.
WuterpupoBanue nuddepeHuanbHbpIX ypaBHEHUH N-TO MOpsSIKa METOJOM MOHIKEHHUS TO-
pAnKa.
Jluneitabie oqHOpOHBIE MU epeHInanbHble ypaBHEeHUs N-ro nopsaka. OOmume cBoicTBa pe-
HICHUM: TOHATUS JIMHEMHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX PEIICHHUH, OMpPEaeIIUTENS
Bposnckoro, nonsitue GpyHaaMeHTaTbHONW CUCTEMBI PEIICHHI,
Teopema o cTpyKType 00IIIero pemeHusi 0OBIKHOBEHHOTO JIMHEMHOTO OJTHOPOIHOTO AuddepeH-
LAAJIBLHOTO YpaBHEHUS N-TO MOpPsAKa.
Jluneiinble ogHOpPOIHBIE AP PepeHLInaTbHbIE YPaBHEHHS N-T0 TOPSAIKA C TOCTOSHHBIMU KO3(-
bunmenTamMu. XapaKTepuCTHUIECKOE YPaBHEHHE, €T0 CBS3b C Ju(depeHIInaTbHbIM YPaBHEHUEM.
Buj yacTHBIX pemieHuii JTUHEHHOTO0 OJHOPOMHOTO auddepeHInaibLHOr0 ypaBHEHUs N - TO
MOpsAIKa C TIOCTOSIHHBIMU Kod((UIIMEeHTaMU B 3aBHCHUMOCTH OT BHJAa KOpHEH XapaKTepu-
CTUYECKOTO YPABHEHUS.
Jlunelinble HeOTHOPOIHBIE MU depeHInanbHble ypaBHeHHs. Teopema o cTpyKType o01ero pe-
IICHUSI.
Pemenne nuHeHHBIX HEOAHOPOIHBIX AU PEepeHITNANIBHBIX YpPaBHEHUH C MOCTOSHHBIMH KO3(h-
¢unuentamu. MeTtoa noadopa YaCTHOTO pPeleHus s IPaBbIX YyacTel BUia

f(X)=P,(X)e™,  f(x)=M cosBx+ N sin gx,

f (X) = P(X)e™ cos BX + Q(x)e™ sin BX.

Pemienne nMHEWHBIX HEOMHOPOAHBIX AU(QPEpEeHIINATBHBIX YpPaBHEHHI METOAOM BapHaIluu
MIPOU3BOJILHBIX TOCTOSTHHBIX.
[TocraHOBKa U pellIeHUE 3a/1a4U Ha COOCTBEHHBIE 3HAUYCHUS.
Cucremsl quddepeHnanbHbIX ypaBHeHUH. [lonsTue HopmanbHOM cuctemsl. [lonsaTus ob1ero
¥ YaCTHOTO pelleHui cucteMbl. Teopema o mpuBeneHuu nuddepeHInanTbpHOT0 ypaBHEeHUs N-
ro NMopsiKka K HOpMaabHOU cucteMe. MeToa HCKITHOYEHUST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEMN
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Bunbl cydaliHbIX COOBITHH.
Kraccudeckoe u cTaTUCTUYECKOE ONMpPEETICHUS BEPOSATHOCTH MOSBICHUS cOObITUS. OCHOBHBIE
(bopMyIIbl KOMOMHATOPHUKH.
[IpuHUKIT CTATUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4aCTOT. CBS3b U Pa3IuUUe MEXKIY
KJIACCUYECKHUM U CTATUCTUYECKUM OIPEIEICHUSAMU BEPOSTHOCTH.

['eomeTpuueckoe onpenenenue BeposaTHocTy. 3anadya broddona.
Anrebpa coObituii. [TIoHATHA CYyMMBI U IPOU3BEIEHUS COOBITUI, MX T€OMETpUYECcKas HHTEpIIpe-
taius. OCHOBHBIE 3aKOHBI alreOpbl COOBITU.
Teopema cnoxeHus BepOATHOCTEH /U HECOBMECTHBIX COObITHIA. CIeaCTBHS U3 Hee.
Teopema cioxeHust BEpOATHOCTEN I COBMECTHBIX COOBITHIA.
Teopema yMHOKEHUS BEPOSTHOCTEH /IS 3aBUCUMBIX U HE3aBHCUMBIX COOBITUH. [ToHSITHE YCITOB-
HOW BEPOATHOCTH.
TeopeMa 0 BEpOATHOCTH MOSBIEHUS XOTsI ObI OJTHOTO COOBITHSI.
®opMyia MOJHON BEPOATHOCTH.
®opmyna bepnyim.
JlokanbHas u uHTErpangpHas Teopemsl Jlamnaca.
Onpenenenre u TUIBI ClIydyalHbIX BeauuH. [IoHsATHE 3aKOHA pacnpeieneHusl CllydailHOM Besn-
yuHbl. P pactipenenenus.
WuTerpanpHas GyHKIUs pacrpeneneHus: BepositHocTeil. OnpeneneHne, BEpOSTHOCTHBINA CMBICI
U CBOMCTBA.

[TnotHOCTH BeposiTHOCTEH. OmnpeseneHne, BEPOSITHOCTHBIA CMBICI U CBOICTBa.

. CBs13p MEXKIy MHTETpaAIbHON (PyHKIMEH pacrpelneneHus BEPOSTHOCTEH U IUIOTHOCTBHIO BEpO-

ATHOCTEH.

Onpenenenne, BEPOSITHOCTHBIA CMBICI U CBOMCTBA MaTeMaTUYECKOIO OXKUJAHUSA JUIsl JUCKPET-
HBIX U HENIPEPBIBHBIX CIIyYalHbIX BEJIUYMH.

Omnpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUHU.

buHOMUANBHBIN 3aKOH paclpeIeICHHUS .

CpenHee 1 HauBepOSITHEMIIIEE YUCIIA TOSBICHUN COOBITUS IPU OMHOMUATBHOM pacIpe/leIeHUH.
3akoH pacnpeaenenus [Tyaccona.

PaBHOMEPHBIN 3aKOH pacIpenesIeHUs BEPOATHOCTEN.

ITOKA3aTEeNIbHBIA 3aKOH PACIIPECICHUS BEPOSITHOCTEH.

HopmaibHbliii 3aK0H pacpeieIeHUs BEPOATHOCTEN. BEposATHOCTh onaganuss  HOPMAaJIbHO pac-
IIPECIICHHOM CIIy4allHOM BEJIMYMHBI HA TPOU3BOJIbHBINA KOHEYHBIM HHTEPBAJ.

.BepO}ITHOCTB nomnaganugd HOPMAJIbHO pacnpeﬂeneHHoﬁ CJ'Iy‘-IElfIHOfI BCJIMYVMHBI HAa HWHTCPBAJ,

CUMMETPUYHBIN OTHOCUTENILHO cpeHero 3HaueHus. [Ipasumno tpex curm. Teopema JlsimyHoBa.
[IpenenbHbIE TEOPEMBI TEOPUU BEPOSTHOCTEM.

MATEMATHYECKAS CTATUCTHUKA

[IpenMeT 1 OCHOBHBIE 33/]a4l MAaTEMAaTUYECKON CTATUCTUKH.

[TonsiTre o BeIOOpoUHOM MeToie. ['eHepaibHast U BEIOOPOUHAs COBOKYITHOCTH.

OCHOBHBIE NOHSTHSI MATEMAaTUYECKONW CTaTUCTUKH (BapUALIMOHHBIN P, YACTOTA, OTHOCUTENIbHAS
4acTOTa, CTATUCTUYECKOE pacTpe/ie]ICHUE BEIOOPKH).

OMmnupudeckas QyHKIMS pacipeaesieHus! BRIOOPKH U ee CBOMCTBA.

[TonMroH 4acTOT U MOJIUTOH OTHOCUTENBHBIX YaCTOT.

I'mcrorpamma 4acTOT U OTHOCUTENBHBIX 4aCTOT.

Toueunsle onieHKH apaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpenusisi. CBOWCTBO yCTOMUMBOCTH BHIOOPOYHBIX CPEIHHX.

Bri0opouHas 1 ucnpaBieHHas TUCIEPCHH.
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10. UnTepBanbHbie OleHKH. JlOBEepUTEIbHBIN HHTEPBAI M JIOBEPUTEIbHAsT BEPOSITHOCTH. [loHsATHE
TOYHOCTHU OIICHKH.

11. TlocTpoeHue NOBEpUTEIHLHOTO WHTEpBajia AJsl OLIEHKH IeHEpajJbHOW CpelHed MpU HU3BECTHOM
CpeIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

12. TTocTpoeHue 1OBepUTEIHHOIO HHTEPBAJA JJIsl OLEHKU T'eHepalibHOM cpe/lHel pu He- U3BECTHOM
CpeIHEeM KBaapaTudecKoM oTkIoHeHnu. Cinyuait manoii BeiOOpku. Pacnipenenenne CThrO/ICHTA.

13. YnpoieHHbIe METO/IBI pacueTa CTATUCTUYECKUX XapaKTEPUCTUK BEIOOPKHU. Y CJIOBHBIE BAPHAHTHI.
Meron npousBeacHUN.

14. Kpurtepuu cornacusi. Y poBeHb 3HAUUMOCTH.

15. Kpurepuii 2 [Tupcona.

16. KoppensmonHas 1 perpecCHOHHast 3aBUCUMOCTH.

17. YpaBHeHUEe BEHIOOPOYHON pErpeccu.

18. BriOopounbIii K03 (HUITMEHT PEerpecCcH.

19. Be16opouHnblii KOA(DPUITUESHT KOPPETAIUH.

20. CBs13p MeXIy BEIOOPOYHBIMH KOA((UIIEHTAMH PETPECCUH KOPPEIIALINH.

KommuiekT 3aaHuii VISl BBINIOJTHEHMSI
pacuetHo-rpaduueckux pador (PI'P)

(nast ouenkn kommnerenun OIK-1)

110 JUCIIUITJIINHEC Briciiag MaTeMaTuka
(HaMMEHOBaHME JUCLUILIUHBI)

Ilo anredpe
PI'P Ne 1, yactp 1
-11 0 2 0 2
3aganue Nel. aust matpunsr A=| 1 3 2 | yw B=|0 -3 3
4 0 -3 1 1 -1

BoinonHuTts aeiicteusi: A2 +8BT .

Bananne Ne2. [TpogoKuTh HaHHOE MaTpiaHoe paserctso (2A+ 3B)2 —4N* —6AB=...

Y IIPOBEPUTH €TI0 I MaTpUll A U B 13 epBOro  3aJaHus.
3aganue Ne3. BerunuciauTh onpeenuTelb ABYMs CIIOCO0aMHU: pa3iioKeHHEM IO EPBOil CTpOKe U
pas3JIoKEHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3aganue Ne4. [y qaHHOM MaTpUIlBl HAWTH 00paTHYIO MaTpHily. Clenars MpoBepKy.
1 0 2
1 1 0
-1 2 3

3aganue No3. Pemuts matpuunoe ypapuenne AXB =C (maiitu X). Crenats mpoBepky.

N R R

3aganue Ne6. HailTu paHr MaTpuisl.
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1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yacTp 2
3aganue Nel. Pemuts cuctemy MerosioM Kpamepa. Cnenatrb mpoBepKy.

X, +4X, —X; =2

2X, +2X, +3X%, =71

3%, +6X, —2%, =1
3aganue No2. Peruth cucremy u3 Nel MetomoM oOpaTHOM MaTpHIIBI.
3azganue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.

3aganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiiee pemienue u 4yacT-
HOE pElICHHUE.

X + X, +2% +3%, =5
3X, +2X, 4%, - 2%, =1
ox +4x, + 4x,=11
3amanue NoS. Pemuth oHOpOHYIO cucteMy mMeTosioM ["aycca. Haiitu obmiee pemenne u @CP.

2%, +6X, —9%,—9x, =0
4x, —5%;+ X, =0
3% +3X, =X, —4x,=0"
X, —3X, + 2%, + 5%, =0

PI'P Nel, wactp 3

3ananue Nel. [loka3arb, YTO BEKTOPHI m, ﬁ, [_) o0pa3yoT 0a3uc B IPOCTPAHCTBE U PA3IOKUTD
BEKTOP a 1o aTOMYy Oazucy: m = @ -1,2),n=(20,3),p=(2,-121,a=(,—4,13).
3aganve Ne2. Jlanbl BekTopsl M M . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPLl & U b .

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

A
Bananue No3. Haitrn |8 |, ecnn |M|=6v2,|0|=2, (M,N) =135, a=61-m.
3aganue Ne4. Jlan A ABC . Haiitu /B, ecim A(1;—-1;2), B(3;3;2),C(7;1;2).
3amanue No5. Ilpu kakux 'x' BekTopsl A U b mepneHauKyIspHbI?
a=(x;1;,-4),b=(x-3;12; x).
3ajganue Ne6. Haiitu rutoraas napauieiorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .
A

— — R R _ I T

a=2m-5n,b=m+n,|m|=12,|n|=3, (M, ") =5
3ananue No7. Haiitu miomanps tpeyronsauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanel Bextopsl &, D, C . BBIACHNTS — KOMIUTAHAPHBI JIM BEKTOPEI. Ecii BEKTOPHI He

KOMILIAHAPHBI, TO HAHTH 00beM MapaslleNenuIIea, OCTPOSHHOTo Ha BekTopax a, D, C u onpere-
JIUTh — KaKyI0 TPOHKY OHH 00pa3yIoT.
a(l;-1,5),b(2;4;-2),c(3;0;1).
PI'P Ne6
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3amanue Nel. Jlns muHelHOro oneparopa A 3amaHbl 00pasbl 6a3MCHBIX 3JIEMEHTOB Aél, Ae . Ae )

. Banmcath Matpuily oneparopa A B 6asuce €, €,, €, u naiitn o6pas

neMeHTa X .
Ag, =78, +36,-28, A€,=8 -6,+48, AE, =26 +28,+3€
X=28 -4€,+¢,.

3aznanue Ne2. Haiitu coOCTBEHHBIE 3HaUEHMSI U COOCTBEHHBIE BEKTOPBI JIMHEWHOI'O OllepaTropa, 3a-

~4 1
JIAHHOTO B HEKOTOPOM Gasuce marpuueii A =( 7 2]
ITo unTerpanam
HeonpenejeHHbI HHTErpas
HaiiTun unTerpaJbl.

2-5
1 j\/tg_x+3d ) Istx o Sx+1 5-ICOS( \/;)dx
cos® x cos® x 2x\/Inx X2 +2x+7 24/x

cos In 3x+4
—_'_)dx
2X

G.I(l—3X)COS5XdX 7. Iarcth\/_dx 8. je‘x cos5xdx 9. J.x In( x+3)dx 10. J' 11.

j(z— x)In¥/xdx

12. [(x* +3x-1)3"dx 13. I3xsin2§dx 14, _f(8x—3)cos§dx 15. [(~/7 —5x)sin xdx

arctg2x+ x

Sin X + €os X -x* —4x +13x
X 19. f
1+4x°

dlsj—d

dx
(cosx—sinx) x 2)

16. [(x=1)’In*(x=1)dx 17. |

3_ a2 _ 3 2
J-Zx Bx” +7x 4dx j(x +2X7 +2x+1 dx 22. Isin“Zxcosg’Zxdx 23. Isinzxcosz3xdx 24.

(x+1)(x-2)° x2+1)(x2+x+2)
dx dx
j—( dx 25. jm

4-x* N3+

OmnpeneseHHbIN HHTErPaJ
Haiitu nomans Gurypsl, orpaHndeHHOM rpadukamu QyHKIHUMA.
2. Haiitu momanb GUTyphl, OrpaHU4YeHHON JIMHUSMH, 33]JAHHBIMHA YPAaBHEHUSMH B TTOJISIPHBIX KO-
OpJMHATax.
3. Haiitn 00beM Tena, 00pa3oBaHHOTO BpamieHreM Guryp. J{ist He4eTHBIX BAPHAHTOB — OTHOCH-
TesbHO ocH 0X, ISl YeTHBIX BApUAHTOB — OTHOCUTENBHO ocu 0Y.
4. BbIYMCIUTH AJTUHBI IYT KPUBBIX:
a) 3a/1aHHBIX YPAaBHEHUSIMU B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT;
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,
YpaBHEHHUSIMU B TapaMeTPHUECKOi (hopMe — /1711 HEUETHBIX BApUAHTOB.
5. BBIUMCITUTP MIIOMIAIN TOBEPXHOCTH, 00pa30BaHHOM MPH BpalieHUH BOKPYT ocu 0X KpHBOH.
6. BeuMCIUTH HECOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUTD UX PACXOAMMOCTb.
Vcmosus 3amag

=

1) y=x?7/2, y=1/1+x?) 2) r=singp 3) X =2y, y=|X|

4a) y—ex, 0<x<In5 46) r=3(1-sing) -z/2<p<-x/6
© dx 1

5) y=1/x, 3<x<4 6) [———, xIn? xdx
1(2x—1)\/?—1 £
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KpaTHbie, KpUBOJIMHEITHbIE HHTETPAJIbI
2y

2
1. V3MeHHTb OPAIOK HHTErpipoBanns B aBoiinom nuterpane | dy | f(X, y)dx.
0 y-2

2. Bprunciutb 00bEM TeNa, OrPAaHUYEHHOIO MOBEPXHOCTAMU X2 + y2 =4x, z =X, z=3X.

3. BBI‘-II/ICJII/ITB MECXAHHUYCCKHC XapaKTepI/ICTI/IKI/I IIJIACTUHBI - yCJIOBI/ISI, 3aJar0Ine HJ'IaCTI/IHy:
AABC, A(0;0), B(-3;0), C(0;1) Haiitu x_,vy..

ITo 00bIKHOBeHHBIM MU PepeHIINATBLHBIM YPABHEHUSM
2
1. HapucoBaTh HHTErpabHYIO KPHBYIO ypaBHEHHs ) = X~ — ), IIPOXOJALIYIO

gyepe3 Touky M(2;3/2).Permnth ypaBHEHHE METOJOM U30KIIUH.
Pemuth ypaBHeHHUS:

2. 4+ y?dx—ydy = x*ydy,

2
3. ZQ:y—Z+8—y+8,
dx x X
4 dy 3x+2y+1
Cdx o x+1

2
5 xe¥ dx+ (xzyey2 +1gy)dy =0.
Pemute 3agaun Komu 115t ypaBHEHMIA:

6. d_y:%_3_y, y@) =1,
dx x° X
7. 4y +x%y = (x* +8)e>y?, y(0) =1.
8. Pemuth ypaBHEHHE: X Yy Xy =—.
Jx
9. Pewmmts 3anauy Komu:  y” =18sin® ycosy, y(@) = % y'(@)=3.

Pemnts ypaBHEHUs:
1"y e
10. y +y =X,
11, y"45y"+ 7y’ +3y = 16x+20)e*,
12. y” 4+ 25y =2cos5x —sin5x + e,

BT ey

T
14. Pemmth kpaeByto 3amady: Yy’ +2y' +5y=-3sin2x, y(0)=1, y(gj =0,

15. Haiitu coOcTBeHHbIe 3HaUeHUsI A U COOCTBEHHBIC PYHKIMU Y 3aayu:

y'+2y=0, y(0)=0, Yy(b)=y®).
PemuTe ypaBHeHUS:
16. x?y”+2xy’—6y = xInx,
17. y"—xy'—4y=0.
Pewmnts cucreMsl ypaBHEHUN:
18, {x22'+5xz+4y=0, 1 {z': y—2, - {y’:4y—3z+sin X,
y' =z y'=z-y. 2'=2y—7—-COSX.

ITo Teopum BepossiTHOCTEH
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1. V cOopmmka nmerotcst 10 merasneit, Mao OTIMYAIOIIMXCS TTO BHEITHEMY BUy. 3 HUX 6 neranei
MepBOTo copTa, a 4 — BToporo. KakoBa BeposiTHOCTb TOTO, UTO CPEAM B3SATHIX HayJady S AeTayiei
3 OKaxyTCs MepBoOro copra?

2. B ypHe 7 4epHBIX IIApOB U 5 >KENTHIX mIapoB. HallTu BepOATHOCTH TOTO, YTO CPEIH HAyAady
U3BJICYCHHBIX 4-X MIAPOB OKa)KeTCs Oosiee 2-X JKENThIX.

3. BeposTHOCTH OTKa3a KaXAOTO M3 HE3aBHUCHMO PabOTAIOMIMX 3JEMEHTOB JJICKTPUYECKON IIen
paBHa P = 0,05. Haiitu BeposTHOCTH 6€30TKa3HON PabOTHI AJIEKTPUUECKON LIEITH.

1

—

4. Ha nByx craHkax 0Opa0aThIBAIOTCS OJHOTHUIIHBIC JeTaad. BeposATHOCTh M3rOTOBICHHS CTaHAAPTHOU
JeTaJIM JJIs IepBoro cranka pasHa 0,96, a mist Broporo cranka - 0,92. Jletanu CKJIaAbIBAIOTCS B OJJHOM
MecTe, MpPUYEM MEpPBbIA CTAHOK H3rOTaBiIMBacT B 1,5 pasza MeHblle aeraneil, yueMm BTopoil. Haiitu
BEPOATHOCTB TOTO, YTO B3sTas HayAady JeTallb OKaKeTCsl HECTaHJapTHOM.

5. BepostHoCTb TOTO, UTO Hayjady B3STas ACTalb U3 APTHU CTaHAapTHA, paBHa 0,92. HaiiTu BepoSATHOCTD
TOTO, YTO CPEIIU B3ATHIX HayIady IIECTH JeTaleii He MEHee ABYX OKaKyTCsl HECTaHIAPTHBIMH.

6. BeposTHOCTH 6€30TKa3HOM PadOTHI Kaxk10ro u3 700 He3aBUCHUMO pabOTAIOIINX ITEMEHTOB HEKO-
Toporo ycrpoiictBa paBHa 0,85. HaliTu BeposiTHOCTH TOro, 4TO BBIAAYT U3 cTpos oT 80 no 120
37eMeHTOB; poBHO 100 351€MEHTOB.

7. YcTpoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, pa0OTAIOIINUX HE3ABUCUMO APYT OT Apyra. BeposTHOCTh
HAJEKHON pPabOTHI KaXZOro d3jJeMeHTa B onHOM wHchbiTaHuu paBHa 0,9. CocTaBUTH 3aKOH
pacnpezeneHus JUCKPETHOM cllydailHOM BeIMUuHbl X - YMClia OTKa3aBLIMX JIEMEHTOB B OJTHOM

OIIBITE.
8. HesaBucumslie ciryqaiiHpie BeMUIuHBI X U Y 3aJIaHbI PSIAMU PacIIpeIeTICHUsI.
-2 1,5 2 3 -15] 0 2
X Y
0,1 0,3 0,2 0,3 [ 0,2
P P

HaiiTn cpesee KBaapaTHieckoe oTkioHenne Benuuunsl Z =2 X - 3Y .

9. VYcTpoiicTBO COCTOUT U3 4-X HE3aBUCHMO PabOTAIOUIMX OJHOTUITHBIX 3JIEMEHTOB. BeposTHOCTh
HaJEeKHOM paboThl Kaxaoro nementa pasHa 0,995. HaiiTu BeposTHOCTH TOTO, YTO PabOTAIOT
HE MEHee TPeX JIEeMEHTOB.

10. CnyyaiiHas BennurHa X 3a/JaHa TNIOTHOCTHIO BEPOSITHOCTEH:

0 npu x <0,
f(x)=Ja(x*+2x) nmpu 0<x<l,
0 npu x>1.

Haiitn koad¢uument " A", uHTErpaibHyl0 (QYHKIMIO pacrlpeiesieHus
F(x), M(X), D(X) u BepositHocTh momaganus X B unrepsai (0,2; 0,8).

11. Ha cranke u3rotaBnuBaercs Aetanb. Ee qmmHa X - ciiydaiiHas BeJIMUYMHA, paclpeiesieHHas 110
HOPMaJIBHOMY 3aKoHy ¢ mapamerpamu: ( =20 cm, O =1,1 cm. Haiitu BepoSITHOCTH TOTrO, YTO
JUIMHA JIeTan 3akintoueHa mexay 19 cm u 21,1 cMm. Kakoe oTkinoHeHue JIMHBI AeTanu oT
MOXKHO TapaHTHpoBaTh c BeposiTHocThio 0,9; 0,997 B kakux mnpeaenax OyayT JexaTh
IIPaKTUYECKH BCE pa3Mepbl Aeraneit ?

I1lo MaTeMaTHYeCKOH CTATHCTHKE

Jlnis KaxxJ10ro BapuaHTa Tpedyercs:
1. TlpencraBuTh ONBITHBIC JaHHBIC B CIPYIIIHPOBAHHOM BHUJE, pa30WB Ha K paBHOOTCTOSIIMX Ya-
CTUYHBIX UHTEPBAJIOB.
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Haiiti smnmupryeckyto pyHKIHMIO pacpeiesieHus ¥ TOCTPOUTH ee Tpaduk.

[TocTpOUTH MOJIUTOH U TUCTOTPAMMY OTHOCHUTEJIBHBIX YacTOT.

Bbruncnante MeToI0M NPOM3BEICHUI YMCIOBBIE XapaKTEPUCTUKU BBIOOPKH: BBIOOPOUYHYIO
CPeAHIOI0, BELIOOPOYHYIO M UCIIPABJICHHYIO JTMCIEPCHH, BHIOOPOYHOE CpeHee KBaJpaTHdecKoe
OTKJIOHEHHUE, K03()(HUIIMEHTHI aCHMMETPHH U SKCIecca.

Haiitu TOYeuHBIE OIEHKM MapaMEeTPOB HOPMAIBHOTO 3aKOHA paclpenesieHUs] U IIIOTHOCTb
BepositHocTer f(X).

[IpoBepuTh, corjacyercs Jid MPUHUMAaeMasi THIIOTe3a O HOPMaJbHOM paclpeieiCHUH TeHe-
pajJbHOM  COBOKYITHOCTH C SMIHMPHYECKHM paclpelelIieHHeM BBIOOPKH, HCIIONIB3YSl KpHTeE-
puu Iupcona u Konmoroposa (npu ypoBHsx 3Haunmoctu 0,05; 0,01).

Haiitn wnHTepBalbHBIC OICHKH ITapaMETPOB HOPMAJIBHOTO 3aKOHA PACHpPEACICHUs, IPHHSB J10-
BEPUTENBbHYI0 BepoaTHOCTE 7 = 0,95 1 0,99.

3aganue
Pe3ynbTaThl peructpanuu cpeaHei SKCITyaTallMOHHONW CKOPOCTH JBHKEHHS aBTOOYCOB Ha

MEXKIYTOPOIHBIX MAapUIPYTaX MPEICTABICHBI B BHJIC BAPUAIIMOHHOTO PsiJia B TAOJIHUIIE

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 41,1 431 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurtepun onenkmn:

- OLICHKA «3aYTEHO» BBICTABIIIETCSA CTYJEHTY, €CIIM OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTABIISLI
pelIeHus 3a/1a4, BHITOJIHWI MOJHOCTBIO BCE 3a/1aHUs U UX 3aIIUTHI, OTBETUB Ha BOMPOCHI IIpenoja-
BaTels,

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH HEPETryJSIPHO B TEUEHUE CEMECTpa Mpel-
CTaBJISUI PEIICHUS 3aj]1ad, BBHIIOIHUI 3aJaHHs He TIOJHOCTBIO WJIM BOOOIIE HE MPEICTaBIIsAT PaboThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI IIPETIOAaBaTeIIsl.
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