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1. Ilean ocBOeHUS TUCHMILIMHBI

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

- BOCIIUTAHHE Y CTYJICHTOB OOIIEH MaTEeMaTUIECKON 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;

- YMEHHE CTyJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSITEILHOTO M3y4YCHUsS y4eO-
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-
HUM UCTIONB30BAaTh OCBOEHHBIE MAaTEMATUYECKUE METO/IbI B MPO(ecCuoHaIbLHOMN /es-
TEIBHOCTH.

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

- OCBOCHHE CTYJICHTAMHU OCHOBHBIX MTOHSATUM, METOJIOB, (DOPMUPYIOIIUX OOIIYIO
MaTeMaTUYECKYIO MOJTOTOBKY, HEOOXOAUMYIO IJI YCIIEITHOTO 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

Jucrunnuna « Beicias MaTeMaTHKa) OTHOCUTCS K 0a30Boit 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€MaTHUYECKOT0 MOJICIUPOBAHHUS TEXHOJIOTHUECKUX MPOIIECCOB;

- 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,;

- aBTOMATU3UPOBAHHBIC CUCTEMBI YIPABJICHUS KU3HEHHBIM IIUKIOM HW3JEIUN
(PLM-cucremsr);

- METPOJIOTHYECKOE oOecrieueHre KauecTBa MPOayKIIUH;



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

- OCHOBBI MPOYHOCTH CBAPHBIX COCAMHCHHUI,

- KOHTPOJIb Ka4€CTBAa CBAPHBIX COCTMHEHUN;

-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 0cCBOEHUS AUCIUILIUHBI Y 00ydaronmxcst popMupyroTcs cieayro-
I[1e KOMIIETEHIIMH U JTOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIINE PE3yIbTaThl 00yUeHUs
Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIHIA:

Kon xomre-

B pesynmerate ocCBOCHMS

IlepeueHb IUTaHUPYEMBIX PE3YJIBTATOB

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  oOydJarouiuics
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 COCTaBIIsIET 14 3aueTHhIX enuHull, T.€. 504
aKameMuuecknx Jaca (u3 Hux 448 gacoB — camocTosiTenbHas paboTa cTyAeHToB). Pa3-
JeNbl AUCIIUTUTAHBI «BBICIIIasi MaTeMaTHKay W3y4daroTcs Ha IIEPBOM U BTOPOM Kypcax.



Ha nepBoM Kypce BbIACNAIOTCS 8 3a4eTHBIX €IUHMII, IPU 3TOM B MEPBOM Ce-
MECTpE BBIJICTISIOTCS 4 3a4eTHBIC eIMHMIIBI, T.¢. 144 akagemuieckux daca (u3 Hux 126
9JaCOB — CAMOCTOSATEIIbHAS pa00Ta CTYICHTOB), BO BTOPOM CEMECTPE — 4 3a4ETHBIX €T~
HUIBI (144 akaleMHYECKUX Yaca) U3 HUX Ha CAMOCTOSTENIbHYIO pa0boTy cTyaeHToB 130
4acoB).

Ha BTOpOM Kypce BBIIEISIOTCS 6 3a4eTHBIX €WHUII, TIPU dTOM B TPETHEM Ce-
MECTp€ BBIIEISAIOTCS 3 3a4eTHbIC equHUIIbL, T.€. 108 akagemuueckux yacos (13 HUX 96
4acoB — CaMOCTOsATENbHAsl paboTa CTYJEHTOB), B YETBEPTOM CEMECTpE — 3 3aU€THBIE
enunnnbl (108 akagemMudeckux 4acoB, U3 HUX 96 yacoB — camMocCTOsITeNIbHAs paboTa
CTY/ICHTOB).

IlepBbIii cemecTp: Jekuuu — 8 yacoB, NMpakTuueckue 3aHsaTus — 10 dacos,
(dbopma KOHTPOJIS - SK3aMEH.

Bropoii cemecTp: jekiiuu —6 4acoB, MpakKTHUECKUE 3aHATUS — 8 4acoB, opMa
KOHTPOJISI — DK3aMEH.

Tpetnii cemecTp: jekiun — 6 9acoB, MpaKTUYECKHAE 3aHATHS — 6 9acoB, hopma
KOHTPOJISI — 3a4eT.

YeTBepThlii ceMecTp: JeKIUHA — 6 9acoB, MPaKTUYECKHUE 3aHATUS — 6 9acoB,
(hopMa KOHTPOJIS — DK3aMEH.

CTpykTypa U coaep’kaHue AUCITUIUTHHBI « BhIcIIas MaTeMaTrnka» Mo CpoKaMm |
BHJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coneprxkanue pa3aejioB JUCHUUILIHHbBI
IHepBbIiii cemecTp

Beeoenue

[Ipenmer, 3aqaum 1 coaepkaHue TUCUUIUTMHBL. OCHOBHBIE 3TAlbl pPa3BUTHS JUC-
uurmiHbl. CTpyKTypa Kypca, €ro MECTO U pOJib B OATOTOBKE CIEIUATINCTA, CBA3b C
OPYTUMU JTACIUILIIMHAMMU.

Pazgeu 1. DieMeHThI JIMHEHHOU aJITre0pbl

Tema 1.1. Matpuusl v onpeIeaTuTeNH.

[Tonarne marpunbl. Buael Mmatpun. JleictBus Hax matpuuaMmu. Onepannuy Haj
MaTpUIaMHU U UX CBoMcTBa. Omnpenenurenu, uxX CBOMCTBA U BbluucieHUs. [loHsaTHA
MUHOpA U anreOpandyeckoro AONoiaHeHus. Pa3noxkeHue onpenenuTes 1o 3JIeMeHTaM
CTPOKH WJIM CTOJIONA. Beruncienre onpenenuTeneid pa3auyHoro nopsiaka.

Tema 1.2. OGpaTHas maTpuIia.

OOparHast MaTpuIla U AITOPUTM €€ BBIYUCIICHUS. DJIeMEeHTapHbIe TpeoOpa3oBa-
Hus Matpull. [IpuBeneHrne MaTpuilbl K AMaroHaJIbHOMY WJIM TPANEUUEBUIHOMY BUAY.
Martpuunasi popma 3anmucu CHUCTEMbI JIMHEHHBIX anreOpandeckux ypaBHeHuid. Panr
MAaTpHIIBI.

Tema 1.3. Pemenue cucteM TUHEHHBIX anreOpandecKux YpaBHCHUI.

CucTteMbl TUHEWHBIX aNreOpanvyecKuX YpaBHEHUUN, OCHOBHBIC TOHSTHS pellle-
HHS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellleHre cCucTeM JIMHEHHBIX YpaB-
HeHuit MetosioM Kpamepa, merogom oOpaTtHoit MaTpuiibl, MeTosioM ['aycca. [IpoBepka
npaBuibHOCTH pemieHui. Teopema Kponekepa — Kanennu. Penienne npon3BOJIbHBIX
CUCTEM JIMHEWHBIX YpaBHEHUN MeToaoM ['aycca. Pemienre oqHOpOIHBIX CUCTEM JIU-
HEUHBIX YPABHCHUM.



Pa3znen 2. DjeMeHTbI BEKTOPHOM aJre0pbl

Tema 2.1. JIuneitHble onepanny HaJ BEKTOPaMH, UX CBOMCTBA. JINHEHbIE KOM-
OuHanuu BeKTOpOB. JIMHEHAst 3aBUCUMOCTh U HE3aBHCHUMOCTh BEKTOpOB. baszuc cu-
CTeMBbI BEeKTOpOB. PaznoskeHnue BekTopa mo 6asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, HX
CBOKCTBA. Y CJIOBHSI OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB.

Tema 2.3. JIuneiinsie npoctpancta. basuc. [IpeoOpazoBanue MaTpuIIbl TUHEH-
HOTO orepaTopa Ipu nepexoze oT 6aszuca k 0asucy. CoOCTBEHHbIE 3HAUYEHUS U COO-
CTBEHHBIE BEKTOPHI MAaTPULIBI.

Pa3nea 3. KommiieKkcHBIE YMCJIa 1 MHOTOYJICHBI

MHO0keCTBO KOMIIIEKCHBIX yucesl. DOpMBI 3alMcu KOMILIEKCHBIX yucen. One-
panuu HaJl KOMIUIEKCHBIMU uncinamu. @opmyna Myaspa. PaznoskeHne MHOro4JIeHa Ha
MHO’KUTEIN OCHOBHAsl TeOpeMa aJireOphl.

Pa3znen 4. Kpusble BTOPOro nopsigka

Onnunc, napadona, TurnepOosia, UX CBOWCTBa U ypaBHeHUd. OO0uiee ypaBHEHUE
KpHUBOM BTOPOTO nopsizika. [[puBenenne ypaBHEHU KPUBOM BTOPOTO MOPSIAKA K KAHO-
HUYECKOMY BUJY.

Pa3jen 5. JjieMeHTbI MATEMATHYECKOT0 AaHAJIM3A

Tema 5.1. Yucnosas nocienoBateabHOCTh. [Ipenen yuciaoBoil mociaeaoBaTeb-
HOCTH U ero cBoiicTBa. ®ynkuus. [Ipenen pynkuuu. OCHOBHBIE TEOPEMBI O TIpeieax
¢ynkuuu. [lepBpiii 1 BTOpoil 3ameuaTenbHble mpenenbl. CpaBHEHHE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OONBIINX BETUYMH. DKBHBAJIEHTHbIE OECKOHEYHO MaJlble BEJH-
YUHBI.

Tema 5.2. HenpepbIBHOCTh (yHKIIMI B TOYKE M HA MPOMEKYTKE, TOUKHU pa3-
pbiBa PYHKIUY, UX K1accuuKamus. ACUMOTOTHI rpaduka GyHKINU, UX Kiaccuduka-
L[Us1, YCJIOBUS CYLIECTBOBAHUS, METO/IbI HAX0XKICHMS.

Tema 5.3. [IpousBogHas QyHkuuu. ['eoMeTpudecKuii 1 MEXaHUYECKHI CMBICT
npou3BoAHou. [IpaBuna auddepeHuupoBanust 1 (OpMyIbl BEHIYUCICHUS POU3BO/I-
HbIX. Tabnuia MpON3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX PYHKIUH. Beruncnenue npo-
M3BOJIHBIX (PYHKIMH, 3aJaHHBIX PA3JIMYHBIM 00pPa30OM.

Tema 5.4. [lupdepenuman. [IponzBoausie u nuddepeHiansl BHICHUX MOPsS-
KOB. [IpubnmkeHHbIe BBIYUCIICHUS C TTOMOIIBIO JudPepeHIInaoB.

Tema 5.5. PackpsiTue HeonpeaeneHHocTel paznuuydoro tuna. [Ipasuio Jlonu-
tansi. @opmyna Teinopa. Pa3iokeHrs OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH 10 (op-
myse Maknopena. [IpuGnmkeHHbIe BRIYUCICHUS ¢ TTIOMOIIBI0 hopmydsl Tewmopa.

Tema 5.6. OcHoBHBIE Teopembl A hepeHITUATHLHOTO UCYUCIIeHUs. MOHOTOH-
HOCTh (PyHKLHHU, SKCTpeMyMbl HeobxonumMble U 1OCTaTOUHbIE YCIOBHUSI MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpeMyMa. MccnenoBanue BoImykyIocTy rpaduka GpyHkuu. Touku
neperuda rpaduka QyHKIUH.

Tema 5.7. OOmas cxema ucciaeaoBaHus PYHKIMH U TIOCTPOCHUSI €€ Tpaduka.
CaoiicTBa (hyHKIIMI, HEMIPEPHIBHBIX Ha oTpe3ke. Hanbomnbliee 1 HauMeHblIee 3Have-
HUA QYHKIIMM Ha OTpE3KeE.

Bropoii cemecTp



Paznen 6. JuddepennuanbHoe ncuucieHne PyHKUNN HECKOJbKUX Mepe-
MEHHBIX

Tema 6.1. @yHKIMS HECKOJIBKUX TIepeMeHHbIX. [Ipenen u nenpepbiBHOCTH. Oc-
HOBHBIE CBOWMCTBA HEMPEPBIBHBIX (hyHKIMH. YacTHbIe ponsBoaHbie. [lomubiit nudde-
pennuan. [IpousBoHbIe CIOKHON (PYHKIIMH HECKOJIBKUX MIEpEMEHHBIX. YacTHBIE TIPO-
u3BOJHBIE U nudepenimansl Beicux nopsaakon. Teopema [lBapia.

Tema 6.2. [IpousBoaHas o Hanpasienuto. [’ paguent. KacarenpHast kK KpUBOM.
KacarenpHas miockocts 1 HOpMalib K oBepxHOCcTH. Dopmyina Teiniopa. IKCTpeMym
(YHKIIMHM HECKOJIbKUX MepeMeHHbIX. Heo0X0IMMBbIe U 10CTaTOUYHbIE YCIOBUS IKCTpPE-
MyMa.

Pa3pgen 7. UnTErpasibHOE HCUUCTICHHE

Tema 7.1. IlepBooOpa3zunasi. Heonpenenennslit MHTErpai u ero cBoiictra. Tao-
JMIa UHTETPaJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMNA. MeToa HEmoCpeICTBEHHOTO
WHTETPUPOBAHU.

Meton uHTErpupOBaHusl € MOMOIIBIO 3AMEHBI IEPEMEHHOM, IOJIBEACHUEM IO
3HaK nuddepennnana. MeToJ HHTErPUPOBAHUS 110 YACTSIM.

WNHuTerpupoBaHue paMoHAIBHBIX APOOEH MHTErpUPOBAHUE HEKOTOPHIX BUIOB
MPPALMOHATIBHBIX U TPUTOHOMETPUYECKHUX (DYHKIIHM.

Tema 7.2. 3agaun, MpUBOASIIKE K TIOHITHIO OMPEEICHHOT0 HHTErpaia. Omnpe-
NEJIECHHBIA HHTETPAJl, €r0 CBOMCTBA. Y CIIOBHS MHTErpupyeMoctu. MHTerpan ¢ nepe-
MEHHBIM IIpejieroM uHTerpupoBanus. @opmyna Hetotona — Jleitonuna. 3ameHa nepe-
MEHHOMW B ONPEICICHHOM MHTETpAaJIe.

[TpunosxkeHus: onpene’IeHHOro HHTerpaja B TeOMETPUN U MEXaHUKe (BbIUKCIIe-
HUE TUIOMAAEH TIIOCKUX (QUTYp, JJIMHBI KPUBOH, 0OBEMOB.

Tema 7.3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO poja (1o 6ecKoHey-
HOMY NPOMEXKYTKY, OT HEOTpaHUUYEHHBIX ()YHKIUH HA KOHEYHOM NPOMEKYTKE), UX
CBOKCTBA.

Tema 7.4. 3agaun, NpUBOASAIIME K TOHITHSAM KPATHBIX MHTErpajioB. [[BoMHOIM
Y TPOMHOM MHTErPAJIbI, UX CBOMCTBA. BhuncieHne JBOMHBIX HHTErPAJIIOB IIOBTOPHBIM
MHTETPUPOBAHUEM.

Pazgen 8. YUnciioBbie M PyHKIMOHAJIBHBIC PSAAbI

Tema 8.1. Yucnossie psajibl. CXo0QuMOCTh M cyMMa psiia. Heo6xoaumoe ycinoBue
cxonumocTH. JleicTBus ¢ psaamMu. CBOMCTBA YUCIIOBBIX PAAOB. 3HAKOIIOJI0KUTEIBHBIE
pansl. ['apmonnueckuit psg. [Ipusnaku cpaBHEHUS.

Metonel uccinenoBaHus CXOAUMOCTHU IIOJIOKUTENBHBIX PSALOB: NpU3HAKK Jla-
nam6epa, Komu, naTerpansabiii npusnak Kormm.

Tema 8.2. 3nakouepenyromuecs psasl. [Ipusznak JleitOnuma. AGcomroTHas U
YCIIOBHAsl CXOIAMMOCTh 3HaKOIMEpeMEeHHbIX psafoB. O0oOmeHHbIe mpu3Haku Jlanam-
oepa u Ko,

Tema 8.3. Crenennnle psiapl U UX cBoiicTBa. Teopema Abensa. MutepBan u pa-
auyc cxonumoctu. uddepeHuupoBaHiue 1 MHTETPUPOBAHUE CTETICHHBIX PSIOB.

Tema 8.4. Psanp1 Teiinopa u MaksopeHa. YcinoBue pazioxXUMOCTA (PYHKIIUHU B
psan Teitnopa. Paznoxkenue HekoTopbix GyHKIMM B psin Teinopa. [Ipumenenue cre-
NEHHBIX PSAA0B B NPUOIMKEHHBIX BBIUUCICHUSX.



Tpernii cemecTp

Pa3nen 9. O6bikHOBeHHbIe MU epeHIIHATbHbIE YPABHEHUS

Tema 9.1. Tuddepennmansupie ypaBHEHUS MEPBOTO Mopsaaka. Beenenue. 3a-
Ja4u, NpUBoOIsIHe K nudPepeHInanbHbIM ypaBHEHUSIM MIEPBOTO Mopsaka. OCHOBHEIE
MOHSTHS OOBIKHOBEHHBIX U (pepeHInanbHbIX YpaBHEHHI TepBoro nopsaka. [locra-
HoBKa 3a/aun Komm. Teopema cyiecTBOBaHMS M €IMHCTBEHHOCTH perienus. OOriee
¥ 9YaCTHOE pelIeHus, OOIIUIl U YaCTHBIN HHTETpalibl. [ 'eoMeTpuUecKuii CMBICI OOIIETO
UHTErpaa.

VYpaBHEeHUsI C pa3AeIAOLMMUCS IEPEMEHHBIMU, OJTHOPOIHbIE AU(PPEepeHIInaTb-
HbI€ YpPAaBHEHUS, YPaBHEHUS B MOJHBIX AU depeHnmanax.

JInHerHpIe 1.y. TEpBOTO NOPSJKa U YpaBHEHUs bepHyiuin. Penienne mTuHEnHbIX
YPaBHEHUI METOJOM BapHaLMH IPOU3BOJIBHOM IIOCTOSIHHOM, METOIOM IPOU3BEICHAN
bepnymm.

Tema 9.2. [Tludpepenimanbapie ypaBHEHUS BBICIINX TOPAAKOB. DOpMEI 3amucu
nuddepeHnanbHOro ypaBHeHus n-ro nopsaka. Oomee u yactaoe pemenus. [locra-
HOBKa 3amaun Komm, kpaeBoy 3amaun. MHTErpupoBaHue METOAOM IOHHKEHUS IO-
psaKa.

Tema 9.3. JIuneiinsie ogHOpOaHBIE MU depeHIaTbHBIE YPaBHEHHS N — TO TO-
psanaka. OOmue CcBOWCTBA PEIICHWN JIMHEWMHBIX OJHOPOJIHBIX AU(GdepeHIruaIbHbIX
ypaBHeHUH N — ro nopsaka. [lonstue pyHIaMeHTaaIbHOM CUCTEMBI PEIIEHUN JTUHEH-
HOT'O OJJHOPOJIHOTO AU(PPEpEeHLNaTIbHOIO YPAaBHEHHSI N — IO MOPsi/IKa, €€ IOCTPOEHHUE
11 ypaBHEHH C MOCTOSSHHBIMU KO3 PUIIMEeHTaMU. XapaKTEPUCTUUECKOE YpaBHEHHE.
By yacTHBIX peniennii IMHeHHOTO OTHOPOIHOTO MU (PepeHIInaTsHOTO YPaBHEHHS N
— IO IIOpsIZIKa B 3aBUCUMOCTH OT BUJa KOPHEW XapaKTEPUCTUUECKOTO YPABHEHHS.

JIuneiiHble HeoIHOPOAHbBIE TU((epeHIIMATBHBIE YPABHEHUSI N — 'O MOPSJIKA C
MOCTOSIHHBIMU KOd(ddunreHTamu. Teopema 0 CTPyKType OOIEro pemeHus] TaKux
ypaBHeHHI. MeToa nmon0opa 4acTHOTO pemieHus: (METOJ] HeONpeaeIeHHBIX K03 du-
LMEHTOB) JIs1 Pa3IMYHbIX CIEIUATbHBIX BUJOB MPABOW YACTH.

JIunelinpie HEOAHOPOIHBIE TU(DPEepeHIINATIbHBIE YPaBHEHUSI BTOPOTO MOPSAKA.
Meron Bapuauuy NpoU3BOIbHBIX TOCTOSIHHBIX.

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

Tema 9.5. Pemiennie quddepeHnumanbHbIX YpaBHEHUN € TIEPEMEHHBIMU KO3Pdu-
uuentamu JuddepennumansHoe ypaBHeHue Jitniepa. [I[puMeHeHrne CTeneHHbIX PsiaoB
K UHTETPUPOBAaHUIO MU depeHITNATBHBIX YPABHCHUMN.

Tema 9.6. Cuctembl OOBIKHOBEHHBIX MU PEpeHITNATBHBIX ypaBHEHH. OCHOB-
Hble OHATUSA. HopMasibHbIe CUCTEMBI TMHEHHBIX OJTHOPOJAHBIX M HEOTHOPOAHBIX AU (]-
(bepeHnnanbHbIX ypaBHEHUN. Pelienre TMHeRHbIX OAHOPOJHBIX U HEOJHOPOIHBIX CH-
CTEM OOBIKHOBEHHBIX TU(PhEepeHITNATHHBIX YPABHEHUHN C TOCTOSTHHBIMU KOA (D (DUITHECH-
TaMH.

YerBepThlil ceMecTp

Pa3znen 10. Teopusi BeposiTHOCTE
Tema 10.1. BBenenue. DnemMeHThl KOMOMHATOpUKH. [IpaBuia CyMMBI U TIPOU3-
BeZicHHsI KoMOuHaTOpuKU. CoennHeHus (pa3MeleHus, IePECTAHOBKH, COUCTAHUS).



[Ipenmer Teopun BeposiTHOCTel. Buabl cinydaiiaeix coObiTuid. Kiaccuueckoe,
CTaTHUCTUYECKOE U TEOMETPUUYECKOE OMPEICTICHHUS BEPOSITHOCTH MOSBICHUS COOBITHS.

Tema 10.2. Anre6pa cobbiTuii. Teopembl clokeHUsI BEPOSITHOCTEH I HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMBI YMHOKCHUS BEPOSITHOCTEH JJISI 3aBUCH-
MBIX U HE3aBUCUMBIX COOBITHI1. DOpMYJIbI TOJHOM BEPOIATHOCTH, belieca u bepHysm.
JloxanpHast M UHTErpaJIbHas Teopemsl Jlamaca.

Tema 10.3. Cayyaitabie Bennuunsl. [loHsATHE 3aKOHA paclpeeeHUs] TUCKPET-
HOM ciTy4aifHOM BEJIMYMHBI U CLIOCOOBI €ro onrcanus. OCHOBHBIE 3aKOHBI pacrpe/iese-
HUS JUCKPETHOM CIIydyalHOW BEIWYMHBI (THIEPreoMeTpUYeCcKuid, OMHOMHAIBHBIM,
pacnpenenenue [lyaccona).

Tema 10.4. YnciioBbie XapakTEPUCTUKU AUCKPETHBIX CTy4yalHbIX BeTU4YrH. Ma-
TEMAaTUYECKOE OXHUJIAHUE U JUCIIEPCHUS CIyYaWHBIX BEJIMYUH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepsiBHBIE Citydaiinble BemnuuHbl. UHTErpanpHast GyHKIUS pac-
npeneneHus. [ImoTHocTs BeposiTHOCTEN. CBsI3b MEXTY UHTETpaibHOM (hyHKIIMEH pac-
IIPENEEHUS U ITIOTHOCTBIO BEPOATHOCTEN. MaTeMaTHuecKoe 0KUIAHNE U TUCTIEPCHS
HENPEPHIBHON CITyYalHOW BEJIUYUHBL.

OCHOBHBIE 3aKOHBI PACIPEIEIICHHS HETIPEPBIBHBIX CIyYalHBIX BEJIMYHH. PaBHO-
MEPHBIN, MOKA3aTEJIbHBIN 3aKOHbI. HOpManbHbIN 3aK0H pacrpeiesieHus. BeposTHOCTh
MOMAIAHUA HOPMAIIBHO pACIPEACTICHHON CIIy4ailHOM BEJTMYUHBI HA IIPOU3BOJIBHBIN KO-
HEUYHBIM MHTEPBAJ, HA UHTEPBAJL, CHAMMETPUYHBINA OTHOCUTEIBHO CPEIHETO 3HAUCHUSI.
IIpaBuio Tpex curm.

Tema 10.6. [Ipeaenbubie TeopeMbl Teopuu BeposiTHocTed. HepaBenctBo UeObl-
meBa. Teopema YeOwimeBa. Teopema bepaymu. LlentpansHas npenenbHas Teopema.

Pa3nea 11. MaTtemaTuyeckasi CTaTUCTHKA

Tema 11.1. OcHOBHBIC 3a1a9M MATEMATUISCKOM CTATUCTHKU. BBIOOpOUYHBIN Me-
ToA. ['eHepanbHasi COBOKYMHOCTh M BbIOOpKa. Turmbl BIOOpoK. CTaTUCTHYECKOE pac-
npexaeneHue BblIOOpKU. [locTpoenne sMmupudeckoil (pyHKIMM pacnpeneseHus Bbl-
OOpKH, MOJIUTOHA Y TUCTOTPAMMBI OTHOCUTENIBHBIX YaCTOT.

Tema 11.2. TodeuHsle OIEHKM MapaMETPOB pacmhpenenceHus. TpeboBaHus K
OIIEHKaM: HECMEIIEHHOCTb, COCTOSITEILHOCTh, A(PeKTUBHOCTh. BriOOpouHas cpen-
Hsis. BeiOopouHast U ucrnpaBieHHasi AUCTIEPCUU. Y TIPOIIEHHbIE METO/bl pacuera cTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

NuTepBasibHbIE OUEHKU. JlOBEPUTENBHBIMN HMHTEPBAI JISI MAaTEeMaTHYECKOTO
0’KUJaHHS TIPU U3BECTHOM CPEIHEM KBAJIPATHYECKOM OTKJIOHEHHUH. Pacrnpenenenue
CreronenTa. JloBepuTenbHBIA UHTEPBAJ JJI1 BBIOOPOYHOM CpeHEN IPH HEM3BECTHOM
CpeIHeM KBaJpaTuieckoM oTkJIoHeHnH. Ciydail Majioi BEIOOpKU

Tema 11.3. DeMeHTHI KOPPEIAIMOHHOTO U PETPECCUOHHOTO aHanu3a. Onpee-
JICHUE TTapaMETPOB JIMHEUHON CPEIHEKBAAPATUUECKON PErPECCUN METOJOM HAUMEHb-
IIKMX KBAJIPATOB.



5. O0pa3oBare/ibHbIe TEXHOJOTHH, IPUMeHsieMble IPH 0CBOEHUH
TUCUMILTHHBI

Metoauka npenoaaBaHusi JUCHUILIAHBI «BhIciias MaTeMaTuKay U peanu3aius
KOMIIETEHTHOCTHOT'O MOJIX0/1a B U3JI0)KEHUHU U BOCTIPUSITUU MaTepurala rnpeaycMaTpu-
BaIOT WCIIOJIb30BAHUE CIICAYIONINX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM TPOBEICHUS
IPYIIOBBIX, UHUBUAYAJIbHBIX, 8y AUTOPHBIX 3aHITUN B COUETAHUU C BHEAYAUTOPHOU
paboToii C 11eN1bI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHAIBHBIX HABBIKOB 00y4aro-
IIUXCSL

— 3alUTa U UHIAUBUIYAIbHOE OOCYXK/IEHHUE BBITIOJIHSAEMBIX ATAllOB PacyeTHO-
rpaduyecKkux padorT ;

— MPUBJICYEHUE JTYUIINX CTYAEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIUX.

— MOJATOTOBKA, MPEJCTaBICHUE U OOCYXKJEHUE MPE3CHTAINMN HAa CEMUHAPCKHUX
3aHSTUAX;

— OpraHu3alus ¥ IpOBeJACHUE TEKYILETO KOHTPOJISA 3HAHUM CTYJICHTOB B hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— MMPOBEJICHUE UHTEPAKTUBHBIX 3aHSATUI MO MPOLIETyPE MOATOTOBKU K UHTEPHET-
TECTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— HCTOJIb30BaHUE UHTEPAKTUBHBIX (POPM TEKYIIETOo KOHTPOJIA B (hopMe ayau-
TOPHOTO U BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

— UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MAaTEMAaTUKE C YUYETOM
PE3yIBTATOB BBHIMOJIHEHUSI CAMOCTOATENBHBIX PaboT.

VY nenbHbINA BeC 3aHATHH, MPOBOANMBIX B MHTEPAKTUBHBIX (popmax, ompeneneH
TJIaBHOM 11E7IbI0 00pa30BaTeNbHON MPOrpaMMbl, OCOOCHHOCThIO KOHTHHI€HTa 00y4Ja-
IOIIMXCS ¥ COJIEPKAHUEM NUCIUIUIMHBI « BhICIIas MaTteMaTUKa» U B 1IE€JIOM 10 JUCLIH-
winHe coctaBiisieT 30 % ayaIuTOpPHBIX 3aHATHI. 3aHATHUS JIEKIIMOHHOTO THIIA COCTaB-
nst0T 50 % 0T 06beMa ayAUTOPHBIX 3aHITHM.

[IpoBenenue 3aHATHI IpeaycMaTpuBaeTcs Takke B Ims.mospolytech.ru Ha oc-
HOBE pa3paboTaHHbIX Kadeapoit «MaTemaTrkay 3JIeKTPOHHBIX 00pa30BaTEIbHBIX pe-
cypcoB (D0P) no Bcem pazienamM MporpaMmabi:

10 JINHEWHOUN U BEKTOPHOM anredpe;
https://Ims.mospolytech.ru/course/view.php?id=3368

¢ 10 psgam; https://Ims.mospolytech.ru/local/crw/course.php?id=3377

® 110 OOBIKHOBEHHBIM AU(depeHIINaTbHBIM YPABHEHUSIM;
https://Ims.mospolytech.ru/course/view.php?id=3362

e 110 Teopuu QYHKIMI KOMILJIEKCHOM NepeMEHHOM;

® [10 TEOPUHU BEPOSATHOCTEN U MATEMATUYECKONU CTATUCTHUKE.
https://Ims.mospolytech.ru/course/view.php?id=720
Pa3paborannbsie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OueHo4HbIE CPeACTBA IS TEKYLIEro KOHTPOJIS ycleBaeMOCTH, MPoMe-
JKYTOYHOM aTTeCTAIMM M0 UTOTaM OCBOEHMS TUCIMILJIMHBI U y4e0HO0-Me-
ToAUYECKOe oDecriedeHne CAMOCTOSITEILHOM Pa0oThI CTY1E€HTOB
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KoHTposib ycrieBaeMOCTH U KayecTBa MOATOTOBKU MTPOBOJUTCS B COOTBETCTBUU

c TpeboBanusamu "llonoxenus 06 opranuzanuu 06pa3oBaTEIBHOTO MpoIlecca B MOC-
KOBCKOM IMOJUTEXHUYECKOM YHUBEpPCUTETE" .

J171s1 KOHTPOJIS YCIIEBAEMOCTH U KA4€CTBA OCBOEHUS AUCIUIUIMHBI HACTOSIIIECH
IIPOrpamMMoOil MPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH yCIIEBAEMOCTH (TEKYIUI KOHTPOJIb);

- IPOMEXKYTOYHAS ATTECTALIHSL.

6.1. Opranusanus 1 NOPSIIOK NMPOBeJIeHUS TEKYILero KOHTPOJIA.

6.1.1. ®opmbl NpoBeAeHHsI KOHTPOJISI.

Jl71st mpoBeieHUsI TEKYIIEro KOHTPOJISl MPUMEHSIOTCSI pacyeTHO — rpaduyecKue
pa6otsl (PIP).
6.1.2. Conepxanne TeKylero KOHTPOJIS.

B IICPBOM ceMecTpe

- IB€ pacyeTHO-Tpaduueckue padoThl.

PacuerHo-rpagpuyeckast padbora Nel 1o JiuHeHHOM U BEKTOPHOH aJredpe.
Kpatkoe copepxanue u 3Tanbsl pacueTHO-TpaduuecKor paboThI:

[lepBbIii dTaII.

Pemiennie cucteM JIUHEHWHBIX anreOpanyeckux ypaBHeHHM meronamu ['aycca,
Kpamepa u oOpaTHOI MaTpuUIbI.

Bropoii srar.

BexkTopsl, neiictBus HaJ BekTopaMu. CKalasipHOE, BEKTOPHOE, CMELIAHHOE ITPO-
U3BEJCHUs BEKTOPOB.

PacueTrHo-rpaguueckast padora Ne2 nmo MareMaTu4eCKOMY aHAJIH3Y.

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

[Ipenen yncioBo# MOCIEOBATENBHOCTH, TIpeieT GyHKIIUU.

HccnenoBanrie pyHKIUMU HA HENPEPHIBHOCT.

Boruncnenre npou3BOHbIX (QYHKIIHH.

HccnenoBanue pyHKIUU, TOCTPOEHUE IPaUKOB.

Bo BTOpOM cemecTpe

- TpU pacyeTHo-rpapuyeckrue paboThl.

PacuerHo-rpaguueckast padora Ne 3 no GpyHKIUSAM HECKOJIbKHUX NEPeMeH-
HBIX.

KpaTkoe conepxxanue pacueTHO-rpaduueckoil paboThI:

@OyHKIMHA HECKOJIBKUX NTEpEeMEHHBIX. HacTHbIE mpou3BoAHBIE. [[pon3BOAHBIE OT
ciokHbIX (yHKIUH. [Ipon3BogHas M0 HANPaBIEHUIO U TPAAUEHT. DKCTPEMYM (PyHK-
MU JBYX ITEPEMEHHBIX.

PacuetrHo-rpajduueckasi padora Ne 4 1o HHTErpaJbHOMY HCYHUCICHUIO.

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

ITepserit yTarm:

Mertonsl nHTErpUpOBaHUs. BeIuncIeHNE HEONIPEAETIEHHBIX HHTETPAJIOB.

Bropou srarm:

[IpunoxeHus onpeaeseHHbIX HHTErpaloB. MccnenqoBanue cxoauMoCT HECOO-
CTBEHHBIX UHTETPAJIOB.
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PacuernHo-rpaduyeckasi padora Ne 5 mo psgam.

KpaTkoe copepkanue u 3Tanbl pacdeTHO-TpaduiecKoi paboThI:

[lepBbIii TaI:

HccnenoBanre cXOAMMOCTH YUCIOBBIX PSIOB.

Bropoi srarm:

HccnenoBanue cXOAMMOCTH CTEMEHHBIX pAn0B. Paznoxkenue QyHKUUN B CcTe-
MIEHHBIE PSJIBI.

B Tperbem cemecTpe

- 0/1Ha pacueTHo-Tpaduyeckas padora.

PacuetHo-rpaguueckasi paéora Ne 6 mo nuddepeHUAILHBIM YPaBHe-
HHUSAM.

Kpatkoe copepxanue pacueTHO-rpadpuueckoil paboThl:

Metons! pemienuit nudpepeHnuanbHbIX ypaBHEHUN pa3IMyHOro TUIIA.

B yerBepTOM cemecTpe

- IB€ pacyeTHO-Tpaduueckue padoThl.

PacueTrHo-rpaduueckasi padora Ne 7/ o Teopruu BepoOATHOCTEN.

Kpatkoe conepxanue pacueTHO-Tpaduyeckoi paboThI:

OrnpeneneHue BEpOSTHOCTEH CIIyYalHBIX COOBITHM, 3aKOHOB pacrlpe/eieHus
JUCKPETHBIX U HEMPEPBIBHBIX CIyYalHbIX BEJIMYUH U UX YUCIIOBBIX XapaKTEPUCTHK.

PacuerHo-rpadguyeckasi padora Ne 8 mo MaTeMaTH4ecKoii CTATUCTHKE.

KpaTkoe conepxanue pacueTHO-rpaduueckoil paboThl:

[Toctpoenue smnupudeckoi GyHKIUU pacipeesieHns BbIOOPKH, OJUTOHA U
TUCTOTrPAMMBbl OTHOCHTEJIBHBIX YaCTOT.

Pacyer cTaTUCTHUECKUX XapaKTEPUCTUK BHIOOPKHU.

OlleHOYHBIE CPEACTBAa TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI M 3ajaHusi B ¢opMme OJJAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHHMSI 00YUYaIOIMIMMHUCS pa3iesioB AUCIUIUIMHBL, iprueM PI'P.

OO6pa3upl TECTOBBIX 3a1aHu, 3aaHuii PI'P, KOHTPOJILHBIX BOMIPOCOB U 3a1aHUI
JUTSl IPOBEJICHUS TEKYIIETO KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB npuBeeHbI B [1pu-
JIOKEHUHM 2.

6.1.3. Cpoku BbINOJIHEHHUS TEKYIIer0o KOHTPOJISl U HIKAJA U KPUTEPUHU
OLICHMBAHMS Pe3yJIbTATOB

Cpoxu, pe3ysbTaThl BBHITIOJHEHUS KOHTPOJBHBIX M CAMOCTOSITEBHBIX PalOT,
PI'P u kpuTepun oueHUBaHUS PE3YJIbTATOB YKa3bIBAKOTCS MPENOAABATEIEM Ha MpPaK-
THUYECKUX 3aHATUAX. Kputeprnu oleHuBaHus pe3yJIbTaTOB IPUBEAECHBI TAKKE B ITPUJIO-

KEHUU 2 K paboueii mporpamme "DOH OIIEHOYHBIX CPEJICTB' .

6.2. IIpomexyrounas arrecrauus. Opranu3anus U NOPSIAOK NPOBEACHUA.
6.2.1. ®opma nposBeeHUs NMPOMEKYTOYHON ATTECTALNH

HpOMC)KYTO‘IHaSI arTecTalus IIPOBOJUTCA B CPOKH, YCTAHOBJICHHBLIC YTBEP-
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AKIEHHBIM paclMCaHUEM 3a4€THO-IK3aMEHAMOHHON ceccuu. Popma KOHTPOJS 3Ha-
HUM, IPEeTyCMOTPEHHAs YYEOHbIM IIJIaHOM, YKa3aHa B I1. 4 HACTOSIIEH MPOrpaMMBI.
J10 aTel NpOBeNEHUA IPOMEKYTOYHOM aTTECTAMU CTYACHT TOJKEH BBIIOJIHUTD
BCe pabOTHI, MPEIYCMOTPEHHBIE HACTOSIIECH pabodel MporpaMMON TUCIIATITAHBI.
[Tepeuens 00s3aTeNBHBIX PAOOT U (POpPMa OTYETHOCTH IO HUM IIPEICTABICHBI B
[Ipunoxenuu 2 k padoueii nporpamme "MOH] OLIEHOYHBIX CPEICTB".

6.2.2. lllkana oneHnBaHMsl Pe3yJbTATOB NMPOMEKYTOYHOM aTTECTALIMU U UX
OMUCAHUE.

B PE3YIbTATC OCBOCHHUA JUCHUIIINHBI q)OpMHp}II-OTCH CICAYIOINC KOMIICTCHIINH

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

097071

OIIK-1 CrocoOHOCTh UCTI0JIB30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBY-

IOIMHEC B IIPOHCCCC U3roTOBJIICHUA MAIIMHOCTPOWUTCIIBHBIX H3I[CHHﬁ
Tpe6yeMoro Ka4CCTB4, 3aJaHHOT'O KOJHMYCCTBA IIpU HAMMCHBIINX
3aTparax 06IH€CTB€HHOFO Tpyaa

B npouiecce ocBoeHust 00pa3zoBaTenbHON MpOrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS OITATHO B XOJI€ OCBOCHHUS
00y4aroUMMUCS TUCUUILTMH (MOYJIEH ), TPAKTUK B COOTBETCTBUU C yUEOHBIM IIJIAHOM
Y KaJICHJApHbIM rpauKoM yueOHOro npouecca.

6.2.3. Onucanune nokaszaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(opMHpPYeMBIX 110 HTOTaM OCBOEHHS AUCHHUIIUHBI, ONUCAHHE IKAJI
OIlEHUBAHUS
[Toka3zaTenem OIIEHWBAHUS KOMIETCHIIMH Ha Pa3IMYHBIX dTanax ux (Gpopmupo-
BaHUS SIBJSIETCS TOCTHKEHUE 00yUYaIONIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUs
M0 AWCUUIUIHE.

OIIK-1 Crioco0HOCTH HCI0JIb30BATh OCHOBHbBIE 3AKOHOMEPHOCTH, e CTBYIOIIIHE B IIpolecce
H3roTOBJICHUA MAIIMHOCTPOUTEIBbHBIX 1/1311e.111/1171 TpeﬁyeMoro Ka4yecTBa, 3a1aHHOI'0 KOJIN4E-
CTBA NMPU HAMMEHBIIUX 3aTPAaTaX 001IeCTBEHHOI0 TPYyaa

Kpurepun onenuBanns
IMoka3arennb
2 3 4 5
3HATH: OO0yuarommiicst O6yuatommiicst | OOygaronuiics OO0yuaromuiicst
OCHOBOIIOJIAralo- | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
e TeopeTuye- | MOJHOE  OTCYT- | HEMOJHOE COOT- | AOCTAaTOYHO MOJIHOE COOTBET-
CKHUEC IIOJIOKCHHA, | CTBUC MM HCIOO- FJIy6OKI/Ie 3HAHUA | CTBUE 3HAHUU
KOHTPOJIUPYEMBIX
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IIPEyCMOTPEH-
HBIE IPOrpaMMOn
JUCLIUILINHBI, IS
OCMBICIICHUS  OC-
HOBHBIX 3aKOHO-
MEpPHOCTEH, JeH-
CTBYIOILIUX B IIPO-
L[ecCe M3rOTOBIIE-
HUS MalIMHOCTPO-
WUTEIBHBIX  U3Je-
i

CTaTOYHOE COOT-
BETCTBUE 3HaAHUI
KOHTPOJIUPYEMBIX
pa3ziesIoB MaTema-
THKU:

HE CIIOCOOCH ap-
T'YMEHTHPOBAHHO
u Mocje0Ba-
TEJIbHO H3JIaraTh
Martepuai, Herpa-
BHJIBHO OTBEYACT
Ha JOTOJIHUTEIb-
HBIE BOTIPOCHI HJIN
3aTpydHseTCsS ¢
OTBETOM

BETCTBUE 3Ha-
HUH IIpO-
rpaMMe:

JIOITy CKaIOTCS
OIUOKH, IPOSIB-
JsieTcsl HelocTa-
TOYHOE, TO-
BEPXHOCTHOE
3HaHUE TEOPUH,
CYTH METOJIOB.
s nonydenust
MIPaBIIILHOTO
oTBeTa Tpedy-
I0TCS yTOYHSIIO-
I[1€ BOIIPOCHI.

pa3enoB JAHUCIH-
IUIMHBI, OTBEYAET
Ha BCE BOIPOCHI,
B TOM YHCIC J0O-
MMOJIHUTEIbHEIC. B
TO K€ BpeMsi MpHu
OTBETE JIOMYCKaEeT
HECYIIECTBEHHBIE
MOTPEITHOCTH
WIM JaeT HeHo-
CTaTOYHO ITOJHEIE
OTBETHI

nporpamMmme Juc-
LMILIAHEL,
JIOTUYHO | apry-
MEHTHUPOBAHHO
OTBeYaeT Ha Bce
BOIIPOCHI, B TOM
YHpCIie JOIOIHHU-
TEeIbHBIE, ITOKA-
3BIBAE€T BHICOKHM
YPOBEHb T€Ope-
TUYECKOU MOATO-
TOBKH

yMeTh:
HCIIOJIL30BaTh Me-
TOABl MaTeMaTH-
YEeCKOro aHajn3a
JUTSL OITMCAaHUS OC-
HOBHBIX 3aKOHO-
MEpHOCTEH, Jeil-
CTBYIOIIIUX B MPO-
Iecce M3roTOBJIC-
HUS MaIIMHOCTPO-
HTEIbHBIX  H3Je-
JIUH

OO6yuarouuiics
NIOKa3bIBaCT He-
JOCTaTOYHOE
yMEHHE TIpuMe-
HSTH TEOPUIO K
pEIIeHUIO TIpeI-
JaraeMbIX 3aaad,
JIOITyCKAaeT Tpy-
Oble OMMOKYU MpU
peleHnn 3a1a4
WM BOOOIIIE pe-
IICHUS 337124 OT-
CYTCTBYIOT, He-
NPaBUIBHO OTBE-
YaeT Ha JOTOJTHH-
TEIBHBIC BO-
IPOCHI, CBSI3aH-
HbIE C U3YYaBIIIH-
MHCS B Kypce Ma-
TEeMaTHYECKUMHU
METOJIaMH ¥ MO-

OOyuarouuiics
JI€MOHCTPHUPYET
HEIOJIHOE COOT-
BETCTBHE CJIe-
JYIOLIUX yMe-
HUW: pelIeHue
3aJa4, yMeHUE
MOJIb30BaThCS
pa3IMYHBIMU
MaTeMaTH4e-
CKUMH METO-
namu. B pemte-
HUHU 3a]1a4 MO-
TYT cozaep-
XKaThbCsl TpyObIe
OLIMOKH, MPOSIB-
JsieTcs HelocTa-
TOYHOE YMEHHE
IIPUMEHSTh T€O-
PHIO K perire-
HUIO Tpejiarae-

OOyuarouuiics
JTEMOHCTPUPYET
YaCTHYHOE COOT-
BETCTBHE CIIEIY-
FOIIUX YMEHUH:
PUMEHSTBH TEO-
pPETHYECKUE Me-
TOJBI K PEUICHUIO
3aj7a4. Y MEHHUS
OCBOEHEI, HO JI0-
MyCKaroTCs He-
3HAYHUTCILHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpyJIHe-
HUS TIpU pelle-
HUU 33734, HE
BIIMSIOIINE HA
o0t Xo1 pe-
IICHUS

OO6yuarouuiics
JEMOHCTPHUPYET
YMEHHUE TpHUME-
HATH TCOPHIO K
PEILICHHIO TTpe/I-
JaraeMbIX 3ajad,
NPaBUIIBHO U
MIOJTHO CTPOUTH
peleHus: MaTe-
MaTHYECKHX 3a-
nay. CBobomHO
OTIepUPYET MPH-
00OpEeTeHHBIMU
YMEHHUSMH, TTPH-
MEHSIET UX B CH-
TyaIusiX OBbI-
LIEHHOU CIIOXK-
HOCTH.

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

TPYIHSETCS C OT-

BECTOM
BJIA/IETh: OO0yuarommiics O6yuarommiicst | OOywaronuiics OO0yuarommiicst B
METOJIaMU MaTe- | HE BIQJIeeT WIM B | BIaJIeeT MaTe- | YaCTUYHO BJa- MOJTHOM 00beMe
MaTHUYECKOTO aHa- | COBEPIICHHO HEe- | MAaTHYCCKHUMH JIeeT pa3iind- BJIaJICCT Pa3Iny-

JM3a U MOJEIUPO-
BaHHUS JUIS aJIeK-
BaTHOI'O OIIHCa-
HMS OCHOBHEBIX 3a-
KOHOMEPHOCTEM,
JIEUCTBYIOIINX B
MPOIIECCe U3I0-

JIOCTaTOYHOM CTe-
IIEHU BJIaJceT
HaBBIKAMH MPHU-
MEHEHUS Teope-
THUYECKOTO aIma-
parta U pasyind-

METOJIaMU B He-
TTOJTHOM 00'b-
eMe, IOy cCKa-
I0TCS 3HAYU-
TCJIBHBIC
OIIUOKH, TPOSB-
JSIETCsl HeJloCTa-

HBIMM MaTEMAaTH-
YEeCKUMHU METO-
JIaMU, HABBIKH
OCBOEHBI, HO JI0-
MyCKAIOTCS He-
3HAYHUTEIbHBIC
OIIMOKH, HETOY-

HBIMH MaTeMa-
THUYCCKUMHU MC-
TOJaMH, CBO-
00THO TIpUMe-
HACT Honyqu-
HbIE HAaBBIKU B

14



TOBJIEHUS MalllH-
HOCTPOUTEIBHBIX
U3 aenni

HBIX MaT€MaTHu4c-
CKHX MCTOJOB K
PEIICHUIO 3aJa4

TOYHOCTH Bla-
JICHUS MaTeMa-
THUYECKOM TeX-
HUKOM, UCIIBI-

TBHIBACT 3HAYM-

HOCTH, 3aTpyJIHE-
HUSI IPY aHAJIH-
TUYECKHUX orepa-
LHUSIX, IEPEHOCE
YMEHHUH Ha HO-

CUTYyalHsIX MO-
BBIIIIEHHOU
CJI0KHOCTH.

TEJbHbIE 3a-
TPYIHEHHUS IPU
MIPUMECHCHHUH
HaBBIKOB B HO-
BBIX CUTYalMsIX.

BbIE, HECTaH1APT-
HbI€ CUTYallUH.

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4UeT

[IpomexxyTouHas aTTecTarsi oOydaromuxcsi B (opMe 3adera POBOJUTCS T10
pe3yibTaTaM BBITIOJIHEHUS BCEX BUIOB YU€OHOM pabOThI, IPElyCMOTPEHHBIX YUeOHBIM
IIJIAHOM 10 JAHHOM NUCUUIUIMHE, IPU 3TOM YUUTHIBAIOTCS PE3YJIbTAThI TEKYIIETO KOH-
TPOJI yCIIEBAEMOCTH B TeueHue cemecTpa. OLeHKa CTeNeHH JOCTHKEHUS 00yJarou-
MHUCS TUTAHUPYEMBIX PE3YJIbTATOB 00YUEHHUS IO TUCIUIUIMHE TPOBOIUTCS MIPEMNo1aBa-
TeJIeM, BEAYIIUM 3aHATUS MO AUCIUIIMHE METOJIOM SKCIIEpTHOM oneHku. [1o nroram
MIPOMEXYTOUYHON aTTECTAlMK MO JUCLUUILUIMHE BBICTABISETCS OLIEHKA «3aUTCHO» WM

«HC 3a4YTCHO».

[Ikana
Omnucanue

OLICHUBAHUS
BrinonHeHbl Bce oOsi3aTeNbHbIE YCIOBUS MOJATOTOBKU CTYJEHTa K
MPOMEKYTOUHOM aTTECTaINU, MPETyCMOTPEHHBIE TPOTPaMMOM JTUC-
numIMHbl.  CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU, yMe-
HUM, HABBIKOB MPUBEACHHBIM B TaOJIMIIaX MOKA3aTEIsIM, ONEPUPYET

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

B CUTyalusiax TTOBBIIIICHHON CJI0KHOCTH. HpI/I 9TOM MOT'YT OBITH J0-
IIYIICHBI HC3HAYUTCJIbHBIC OHIH6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPH
AHAJIUTHUYCCKUX OIICpaluiaX, IICPCHOCC 3HAHUU U YMCHHﬁ Ha HOBBIC,
HCCTAaHAAPTHBIC CUTyalllH.

He 3auTeno

He BbInosiHEHbI 00sA3aTeNbHBIE YCIOBUS MOJATOTOBKH CTYAEHTa K
MIPOMEKYTOUYHOM aTTECTALMH, IPEYCMOTPEHHBIE TPOTPAMMON JUC-
uunHebl, UJIM CTyeHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE
3HAaHUU, yMEHUH, HAaBBIKOB MPUBEICHHBIM B TA0IHIIAX TOKA3aTeNsM,
JIOTIYCKAlOTCA 3HAUUTENIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHUU, YMEHNW, HABBIKOB I10 Py MOKA3aTeNeH, CTY I€HT UCTIBITHI-
BAET 3HAYMTEJIbHBIC 3aTPYAHEHUS NPU ONEPUPOBAHMM 3HAHUSIMH U
YMEHMSMU IIPU UX IEPEHOCE HA HOBBIE CUTYALUU.

®opMa MIPOMEKYTOUYHOM aTTECTALMM: IK3AMEH
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[IpomesxkyTouHas aTTecTanus 00ydaromuxcs B popMe IK3aMeHa MPOBOAUTCS 11O
pe3yibTaTaM BBIIIOJIHEHHS BCEX BUJIOB YU€OHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM
IJIAHOM IO JAHHOM JUCUUIUIMHE, TPU 3TOM YUUTBIBAKOTCS PE3YJIbTaThl TEKYLIErO KOH-
TPOJISl YCIIEBAEMOCTHU B TeueHue cemectpa. O1eHka CTeneHn JOCTHKEHNs 00yJaroIiu-
MUCSl TUTAHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS MO JUCIMILTUHE TPOBOAUTCS MPETIO1aBa-
TEJIEM, BEIYIIUM 3aHATHS 0 JUCUUILIMHE METOJ0OM 3KCIEPTHOM oneHKH. 1o uroram
MIPOMEKYTOUYHOM aTTECTAllMU IO JUCLUIUIMHE BBICTABIISIETCS OLICHKA «OTIIMYHOY, «XO-
POIIOY», «YIOBIETBOPUTEIBLHO» WIH «HEYJOBIETBOPUTEIBHOY.

[IIxana oneHMBaHUA

Omnucanue

OT1JIH4YHO

BerlmonHeHsl Bce BHIBI y4eOHOM paboOThI, MPEAYCMOT-
peHHble yuyeOHbIM TIaHOM. CTYJEHT JEMOHCTPUPYET
COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB NTOKA3ATEIISIM,
MPUBEICHHBIM B TaOJUIAX, ONEPUPYET HPHOOpPETEH-
HBIMU 3HAaHUSIMU, YMEHUSIMU, HABBIKAMU, TPUMEHSIET UX
B CUTYAIUAX MOBBIIICHHOMN CJIOKHOCTH. [Ipu 3TOM MO-
I'YT OBITH JIOMYIIIEHBI HE3HAYNTEIbHBIC OIUOKHU, HETOY-
HOCTH, 3aTPYJHCHUS MPU MEPEHOCE 3HAHUM U YMEHUH
Ha HOBBIEC, HECTaHAAPTHHIC 3aa4H.

Xopomio

BrinonHeHns! Bce BUIBI y4eOHOW pabOThI, MPEeayCMOT-
peHHble y4eOHbIM TIaHOM. CTYASHT JEMOHCTPHPYET
COOTBETCTBHE 3HAHUM, YMEHU I, HABBIKOB TTIOKA3aTEJIsIM,
MIPUBEICHHBIM B TaOJUIIaX, ONEPUPYET MHPHOOPETEH-
HBIMM 3HAHMUSIMH, YMEHHUSIMM, HaBbIkaMu. B TO ke
BpeMsi MPU OTBETE JOMYCKACT HECYIIECCTBEHHBIC IO-
IPENTHOCTHU, 3a/1a4M PEIIAeT C HeJ0UeTaMU, HE BIIUSIIO-
IITUMHU Ha OOITUH X0/ PEIICHUSI.

Y10B1€TBOPUTEIBHO

BrimotHeHb! Bce BHIBI Y4eOHOW pabOTHI, MPEAYCMOT-
peHHBbIE y4eOHBIM TIaHOM. CTYJIEHT JIEMOHCTPHUPYET
COOTBETCTBHE 3HAHUM, YMEHUM, HABBIKOB MOKA3aTEIISIM,
MPUBEJACHHBIM B TaOJMIAX, OMEpPUPYET MPUOOpEeTEeH-
HBIMHU 3HAHUSMHU, YMEHHUAMH, HaBbIkamMu. Ho Tokasbl-
BaeT HErIyOOKHE 3HAHUS, MPU OTBETE HE JOIMyCKaeT
rpyOBbIX OLIMOOK WJIM TPOTUBOPEUHi, OAHAKO B (hOpMY-
JUPOBAHUU OTBETA OTCYTCTBYET JIOJKHAS CBSI3b MEXKIY
aHaJIM30M, apTyMEHTAIIMEH U BEIBOJAMU, B PEIIICHUH 3a-
Jlad MOTYT COJIepKaThesl rpyObie omuOKu. J{Jis momyue-
HUSI IPaBUIILHOTO OTBETA TPEOYIOTCA YTOUHSIOIIUE BO-
MPOCHI.
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He BrInOTHEH 0/1MH WK 00Jiee BUIOB y4eOHOM paboTHI,
MIPEYCMOTPEHHBIX YU4eOHBIM T1aHOM. CTYIEHT IEMOH-
CTPUPYET HEMOJHOE COOTBETCTBHE 3HAHWUU, YMCHUH,
HeynosJierBopu- HABBIKOB MOKa3aTeJIsIM, IPUBEACHHBIM B TAOJINIIAX, J0-
TEJbHO MyCKAIOTCS 3HAYUTEIbHBIC OMIMOKHU, TPOSBISCTCS OT-
CYTCTBHE 3HAHUM, YMEHHM, HABBIKOB I10 PsILy MOKa3aTe-
JIeH, CTYZICHT UCIIBITHIBACT 3HAUUTEIILHBIC 3aTPY THEHUS
IIPU OTICPUPOBAHUY 3HAHUSIMH M YMCHHUSMH.

*Eciy He BBIMOJIHECH OJIMH WM OoJiee BUJIOB y4eOHOU pa0oThl, yKa3aHHBIX B TaOIUIlE, IPEroaaBa-
TEJIb UIMEET IIPaBO BBICTABUTH HEYIOBJICTBOPUTEIILHYIO OLIEHKY IT0 UTOT'aM IPOMEKYTOYHOH aTTecTa-
UH.

6.2.3. Opranu3auus ¥ NOPsAI0K NPOBeEAEHHUS MPOMEKYTOUHOI aTTecTaluu

[IpomexyTouHas aTTecTanus - (3K3aMeH, 3a4€T) MPOBOAUTCS O ouneram. Bos-
MOKHO TPUMEHEHUE CPEICTB JIEKTPOHHOTO O0YUEHHUS U JUCTAaHIMOHHBIX 00pa3oBa-
TEJbHBIX TEXHOJIOTUM.

PernameHT npoBeeHUs aTTECTalUU:

- BpeMsl Il TIOJrOTOBKHM OTBETA Ha BOIPOCHI -He Oosiee 40 MUH.

. DK3aMeHaIMOHHbIE OMJIETHI XpaHATCA Ha Kageape. B moMonib cryaeHTam i
MOATOTOBKH K aTTeCTalluK 00pa3iibl SK3aMEHAIMOHHBIX OMIJIETOB U NIEPEUYEHb BOIPO-
COB, BBIHOCHMBIX IIPENOAaBaTesieM Ha aTTEeCTAlUIO 10 AUCIUIIIIMHE (M3 KOTOPBIX U
(bopMHUpYIOTCS 9K3aMEHAIMOHHBIE OUJIEeTHI) TpuBeeHbI B [Ipunoskennn 2 k paboueit
nporpamme «DoH OLIEHOYHBIX CPEICTBY.

@DOH/IBI OIEHOYHBIX CPEACTB MPECTABICHBI B IPHIIOKEHUU 2 K paboyeil mpo-
rpaMMme.

7. YueOHO-MeTOAM4YEeCKOE U NMH(POPMAIIMOHHOE O0ecTieyeHUue U CIUTINHBI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kpatkuii kypc Marematudeckoro ananusa. T.1. Jludbdepeniu-
albHOE W WHTErpajbHOE HMCUUCIeHUs (YHKUMM OAHOW mNepeMeHHOM. Psapl:
YueOHuk [DneKTpoHHBIN pecypc]|: yueb. - DiekTpoH. AaH. - MockBa: dusmar-
aut, 2015. - 444 c. [Pexum noctyna: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ sKkpaHa. |

2. I'mypman B.E. Teopus BeposTHOCTEH 1 MaTeMaTu4yecKasi CTaTUCTUKA. 12-e u3 .
crep. M.: FOpaiir, 2013. — 479 c., 139 k3.

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:
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https://e.lanbook.com/book/71994

1. MunocueB B.b., Mapteinenko A.U., Jlsixockuii B.A., 3yokoB B.I'. Kypc Bbic-
e mareMatuku: YueoHoe mocoodue. Yacte 1.M.: MI'1Y, 2007; Yacts 2.M.:
MI'MY, 2007. Yacts 3. M.: MT'I1Y, 2011. 400 »k3. https://e.lanbook.com/

2. 3y6koB B.I'., JIsxoBckuit B.A., Mapteinenko A.U., Munocues B.b., [lymikaps
E.A. Kypc MareMaTtuku 11l TEXHUYECKUX BBICIIMX y4E€OHBIX 3aBeleHui. M.:
MI'1Y, 2012. 400 k3. https://e.lanbook.com/

3. Kypc nexmuii mo nunelHoM anredpe v aHATUTHIECKON T€OMETPHUH: yueOHOe T10-
cooue. // Kyapsasues b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.:
MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

4. MaremaTtnueckuit ananu3. Teopus npeznenoB u auddepeHnnanbHoe UcCUuciie-
HUE: OCHOBHBIE MOJIOKEHUS TEOPUHU, METOAUYECKHUE YKA3aHUS U BAPUAHTHI pac-
yeTHO-rpadguueckux padot // bonynos M.A., bopoauna C.H1., Kopotkosa H.H.,
Txauenko O.1. M.: MI'TY «MAMIy, 2009.

http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

5. .M. bonynos, JI.K. Kuiiko, H.H. IlycroBoiitoB, O.W1. Tkauenko Psap1. Die-
MeHTBI Teopun. Bapuantel PI'P. Metonnueckne ykazanus 11 CTYZAEHTOB IIep-
BOro Kypca Bcex crnenuanbHocteil. MI'TY «MAMWM», kad. «Boiciias maTema-
tukay, 2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnek-
TPOHHBIN pecypc. |

6. Koran E.A. O6bsikHOBEeHHBIE U] dEepeHITNATbHBIC YPABHEHUS U BAPUALIUOHHOE
MCYHCIICHHUE B IPUJIOKEHUU K pacu€Ty aBTOMOOMIILHBIX KOHCTPYKIIUN. YueOHOe
nocoOue 1o JuciuIuinHe «MaTtemaTiukay Uit CTYIEHTOB BCEX CIEeIIUaTbHOCTEH.
M.: MAMM, 2010. 200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DJIIEKTPOHHBIN pecypc.

7. Koran E.A., Xyxosa I'.C. Teopust pyHKITHIT KOMIUIEKCHOU repeMeHHo#/ Yueo-
Hoe nocooue. M: Mockosckuii mosmmrex, 2019. 180 ¢. — 100 3k3.

8. Koran E.A. DneMeHTBI TEOPHH BEPOSATHOCTEH U MATEMAaTUYECKOW CTATUCTUKHU.
YuebHoe nocobue no auciurimHe «MaTeMatuka» i CTyJEHTOB, oOyyaro-
IITUXCSI TIO CIIEIUATBLHOCTH «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. — 224
c. 423 k3.

B) IPOrpaMMHOe o0ecnevyeHne 1 MHTEPHET-PeCypPcChl:

[IporpammHuoe obecrieueHue He MPEeayCMOTPEHO.
HNuTepHeT-pecypchl BKIIIOYAOT YIEOHO-METOIMUECKIE MaTepUaIbl B 3JICKTPOH-
HOM BHJIE, IPEICTaBJIEHHBIC Ha caiite mospolytech.ru B pasaene: «L{enTp MmatemaTu-
yeckoro oopasosanus» (http://mospolytech.ru/index.php?id=4486);
BapuaHThl KOHTPOJIBHBIX 33JIaHUK MO JUCHUIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.
[Tone3nsie yueOHO-MeTOAMYECKHE W MH(POPMAIIMOHHBIE MaTepUalbl MPECTaB-
JICHBl Ha cauTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[lepeuenb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOHN ceTu «HTep-
HET» JJI1 OCBOCHHUS JUCIIUILIMHEI:
www.matematikalegko.ru>studentu, www.i-exam.ru.
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(https://e.lanbook.com/).

http://function-x.ru/tests higher math.html Tects! o BBICILIEI MaTeMaTHKE.

HNHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKHE MaTepUualbl, MPeCTaB-

JIEHHBIE Ha cailTe 3JIEKTPOHHO-OMOIMoTeyHo cuctembl W3gartenbcrBa JlaHb

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecTsl 1O

TEOPUU BEPOATHOCTEW U MATEMATHYECKON CTATUCTHKE.
Kaxxnplil cTyeHT oOecreyeH MHAMBUYAJIbHBIM HEOTPAHUYEHHBIM JTOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snekTpoHHO-OHMOIHOTEY-
HBIM CHCTeMaM (JIEKTPOHHBIM OUOJIMOTEKAM):

No Ne norosopa.
. /;1 DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banus KoJIeKIuii
A0CTyNa
OBbC «M3narensctBa Jlanb» | Horosop Ne 73- | MHKeHEpHO-TEXHUYECKUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3aatenbcTBo « MammHOCTPO-
EIl/17 or 28.05.2017. | 28.05.2017. eHHe»;
(e.lanbook.com) W HKeHEepHO-TEXHUUECKHE HAYKH
— W3narenscteo MI'TY um. H.J.
baymana;
1 NHxeHepHO-TeXHUYECKHE HAYKH
— HU3narenbcTBO « PU3MATINT,
DKOHOMHUKA M MEHEKMEHT — 13-
narenbcTBo «DiauHTa» U 38
KHMT U3 Apyrux pasnenos ObC
(cM. caliT yHuBepcHUTETa pa3en
OnbIMOoTEKA)
2 9}3(_3 «Knura®onn» Ha opopmnenun Komnexkums n3 172405 usnanuii
(knigafund.ru)
Hayunas snexktponnas 6u6- | CBoOO HBIN 1134165 nayuynsix cTaTei
3 JIMOTEKa Hocryn
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 9BC «Polpred» [TocTosiHHBIH 0630p CMU (apxuB myOsiukanuii
(polpred.com) JTOCTYII 3a 15 ner)
Hayunas smekTpoHHas [TocTostHHBIM 3800 HauMeHOBaHUM KYpPHAJIOB B
5 OoubmanoTeka JOCTYII OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JIOCTyH K 3JI€KTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam H31aTeIbCTBa «Poccuiicknit SpringerProtocols;
SpringerNature ®oun Dynmamen- | SpringerMaterials;
tanbHbIXx Hccmeno- | SpringerReference;
5 BaHU» ot | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npu-
JIOKEHHEM
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8. MaTepl/IaﬂbHO-TeXHI/I‘leCKOe o0ecmeueHue ANCIHUIIJINHBI

MartepuaibHO — TeXHUYECKasi 0a3a YHUBEpCUTETa 00ECIEeYMBAET MPOBEIACHUE
BCEX BHJIOB 3aHATUM, MPETyCMOTPEHHBIX YUY€OHBIM IUIAHOM M COOTBETCTBYET JACHCTBY-
IOLIMM CAaHUTAPHBIM U MMPOTUBOIIOXKAPHBIM MTPaBUIIAM U HOPMaM.

Kadenpa «Marematrka» He pacrnojaraetT COOCTBEHHBIM ayJUTOPHBIM (HOHIOM
U UCIOJIb3YeT yueOHbIE ay TMTOpUU U3 0011ero GoHIa YHUBEPCUTETA.

[Ipu HEOOXOIUMOCTH J1JIsi TPOBEICHUSI UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATUN
HCTIOJB3YIOTCA KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToauyeckne peKOMeEHIAIMH VISl CAMOCTOSITEIbHOM PadoThI
CTYJE€HTOB

Pa3zges: 3jieMeHTHI JTMHEHOM aaredpsol

Marpune! u onpenenurenu. [Ipexie Bcero, CTyIeHT JOJKEH MOHTh, YTO MaT-
pulia — 3To Tabyuila yncen (mpuyeM 3Ta Tabivia MOXKET UMETh OJIMHAKOBOE YHCIIO
CTPOK M CTOJIOILIOB, & MOXKET OBbITh U MPSAMOYTOJIBHOM), a ONPEAEIUTENb- 3TO YHUCIIO,
3aMKiChIBAEMOE B BHUJIC KBaJpaTHOW TaOIHIIBI, TO €CTh OINPEACIUTENIN CYIIECTBYIOT
TOJIBKO Y KBaJPaTHBIX MaTPHLI.

Crnenyet oOpaTuTh 0co00€ BHUMAHUE Ha OTMEPAIMIO YMHOXKECHHS MPSIMOYTOIb-
HBIX MaTPUIl U MOHSTh, KAKUM MOJIy4aeTCs MOPSAI0K MaTPUIbl — Tpou3BeaeHus. Oco-
OCHHOCTh MATPUII TAKXKE COCTOUT B TOM, YTO MPOU3BEJCHHUE MATPHUI] HE TIEPECTAHO-
BOYHO, TO ecThb AB = BA.Cnenyer o0si3aTelIbHO YOE€IUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOIIIME 3a/1aYU.

BaxxHbiM siBiisieTcst moHsATHE OOpaTHOM Marpulibl. Hamo 3HaTh ycioBue cyiie-
CTBOBaHUsI OOpaTHON MaTpuUllbl U AITOPUTM ee moctpoeHus. [locie ee BhIUMCIEHUS
1es1Iecoo0pa3Ho Aenarh MPOBEPKY MPAaBWIBHOCTU PEILICHUS, BBIMOJHUB OIMEPaIrIo

ymuoxernst A™'A = E (0/DKHA MOMy4HTHCS eIMHAYHAS MATPHIIA)

[Ipu u3ydeHun ompeneauTeNe HaJ0 YeTKO YCBOUTDH MOHSTUSI MUHOPA, anreo-
panyecKoro JMOIOJHEHUs, 3HaTh MHOTOYHUCJIEHHBIE CBOMCTBa omnpeaenutens. [ns
OCBOCHMSI TEXHUKH BBIYHCIICHUS OTIPEICIUTEIICH 11e71eco00pa3Ho, BEIOpAB IPOU3BOIIb-
HBIN OMPEIeUTENb BhIIIE TPETHETO MOPSIKA, PACKPHITh €r0 Pa3IMUYHBIMU CIIOCOOaMHU,
MPUMEHSS Pa3JIoKEHUE U MO0 CTPOKaMm U 1o croyidonaM. O0paTuTe BHUMAaHUE, KaKue
CTPOKH (CTOJIOIBI) MPEANOYTUTENIbHEE BbIOMpATh JII PACKPBITUS OMNPEASTUTENs,
9TOOBI YIIPOCTUTH €ro BhIuKcieHrue. Oco0eHHO 2(P(HEKTUBHO BHIYUCICHUE OMPEICIIN-
TeJel ¢ MOMOUIBIO JIEMEHTAPHBIX MPeoOpa30OBaHUM, TPUBOAAIIUX €r0 K TPEyToib-
HOMY BU]TY.

[Ipn wu3ydeHuWH pemeHUH CHUCTEM JMHEHWHBIX anre0pandyecKuxX ypaBHEHHM
(CJIAY) oOpaTtuTe BHUMaHUE, TIPEXK]IC BCETO, HA TIOHSITHE PEUICHUSI CUCTEMBI U YCIIO-
BHSI CYLIECTBOBAHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOIIICHUS] MEXIYy PaHTOM MaT-
PHIIbI, PAHTOM PACUIMPEHHON MATPUIbI CUCTEMbI M YHUCIIOM HEWU3BECTHBIX U ypaBHE-
Huii. OOpaTuTe BHUMaHWE Ha ycioBus npumeHeHus dopmyn Kpamepa u meroga 06-
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paTHOM MaTpuilbl. BHUMaTenbHO pa3depuTe NMpUMEphl PelIeHUs] MPOU3BOJIbHBIX CH-
CTEM JIMHEHHBIX aNreOpandeckux ypaBHeHUN MeTooM ["aycca (BBegeHre Oa3UCHBIX U
CBOOO/IHBIX MTEPEMEHHBIX).

Pa3nen: JiieMeHTBbI BEKTOPHOM aJiredpol

[Tpu u3yuyeHnn qaHHOU TEMbI 0OpaTUTE BHUMaHWE Ha JIMHEHHBIC OTepaIiiy Hal
BEKTOPAMHU, HA MOHATHS TUHEWMHON HE3aBUCUMOCTH U JINHEMHON 3aBUCUMOCTH BEKTO-
pOB, Ha PyHIAaMEHTaIBLHOE TOHATHE 0a31ca BEKTOPHOTO MTPOCTPAHCTBA (M OPTOHOPMHU-
poBaHHOTO 0a3uca), Ha pa3yIoKEHUE BEKTOpa Mo 0a3ucy.

3HaTh OMNpEACICHUE, FeOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOIO H
CMEIIIAHHOTO MPOU3BEICHHS] BEKTOPOB, (POPMYJIBI IS MX BBIYUCICHUS B BEKTOPHOU U
B KoopauHaTHON (popme. OOsS3aTeNbHO 3HATh U YMETh MPOBEPATHh YCIOBHUS OPTOTO-
HAIBHOCTH, KOJUIMHEAPHOCTH U KOMILUIAHAPHOCTH BEKTOPOB.

Pa3nes: KOMILIEKCHBIE YMCJIa U MHOTOYJICHBI

B sToMm paszzene, npexae BCero, Hago NOHITh, YTO KOMIUJIEKCHOE YHCIIO SIBHJIOCH
paclIMpeHrueM MOHSTUS ACHCTBUTENIBHBIX YKCEII, 3HATh ONpeeieHue U Tpu (POpMbI
3aMUCH KOMIUIEKCHOTO —4ucia (aredpanyeckyro, TPUTOHOMETPUYECKYIO U MOKa3a-
TEJIbHYI0), FEOMETPUUYECKYIO HHTEPIPETAIMIO KOMIIJIEKCHOTO YHCJIa U B3aUMHO-0JTHO-
3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM KOMILJIEKCHBIX YHUCEN U MHOKECTBOM TO-
YeK KOMILIEKCHOM MII0CKOCTH. 3HaTh (popMyny Diinepa. KoMiiekcHbIe yuciaa MOKHO
M300pakaTh C MOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM 1uiockocTu. [ToaToMy onepanuu
CJIOYKEHUS ¥ BHIYUTAHUS KOMIUIEKCHBIX YHCE MOTYT OBITh CBEJICHBI K OTIEPAIUSIM CJIO-
KEHUS U BBIYMTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh ¥ yMETh BBINOJIHATEH ONEpAllid YMHOKEHUS, JIEJICHUS], BO3BEICHUS
B MOJIOKUTENBHYIO CTENIEHb KOMIUIEKCHBIX YKCEJ, 3alIMCAHHBIX B TPUTOHOMETpUYE-
CKo# (hopme, U3BJICUCHHS KOPHS N-OM CTETIEHH W3 KOMIUIEKCHOTO YMCIIa.

Crnenyet oOpaTUTh BHUMaHUE HA TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCET SIB-
JIIETCSl 3aMKHYTBIM, TO €CTh JItoOas ajiredpandeckas onepaius HaJ KOMIUIEKCHBIMU
YUCJIaMU HE BBIBOJIUT 3a MIPEACIibl 00JIaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pazinyuHbie BUABI Pa3I0KEHUSI MHOTOWICHA HA MHOYKUTEIIH JJIS CITY-
4aeB, KOrja Cpeid KOpHEH MHOTOWIeHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHBIE KOPHHU.
OT1H cBelleHUs OyAyT UCIOIb30BaThCs, HAIPUMEDP, B UHTETPAIbBHOM UCYUCIICHUU TIPU
BBIYMCJICHUH UHTETPAJIOB OT APOOHO-PAIIMOHANIBHBIX (DYHKITUM, TPU PEIICHUU JIMHEH-
HBIX OJHOPOJHBIX TU(DPepeHIINATBHBIX YPAaBHEHUN N-TO MOPSJIKA C TOCTOSHHBIMU KO-
s unreHTamu.

Pa3nei: 3j1eMeHTbI MATEMATHYECKOI0 AHAJIN3A

[Tpu m3yuenun nuddepeHnranibHOro ucuucieHrs GyHKIUA OJHON MepeMeH-
HOI 00paTHTe BHUMaHWE HA MOHATHE Npesena (yHKIUA B TOYKE U METObI €T0 BbI-
yuciaenus. [Ipeaen — oqHO W3 OCHOBHBIX MOHSATHH MaT€MaTHYECKOTro aHaim3a. [lpu
BBIYHMCIICHUH TIPEACIIOB (DYHKIIMH HAJ0, MPEXKJIEC BCETO, BHIACHUTH XapakTep HEolpe-

0 o
JIEJIEHHOCTH (—, —,0:00,0-00,1" |. YToOBI OBIAJETH TEXHUKON pEIICHUS 3a1a4 Ha
o0
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BBIYMCIICHHE TIPEJIeNIOB, HAJ0 3HATh JBa 3aMeyaTeNIbHBIX Mpesena, Tabuuily SKBUBa-
JICHTHBIX OECKOHEYHO MallbIX, MpaBmio Jlomurans, pa3inyHble MPUEMBI PACKPBITHS
HEOTpeIEeIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (YHKIIMHM U PEIIUTH JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a]1a4.

[Tpu uzydyeHnn Tem, MOCBAICHHBIX TPOU3BOIHON U nudepeHmany QyHKIHNH,
HAJ0 OCMBICIUTh MX T€OMETPUYECKUN CMBICI, TIOHHMATh pPa3udyhe MEXAy HUMHU
(muddepenman - 370 riuaBHas JHWHEWHAs YacThb mpupamnieHus QyHkuun). Tepao
3HATh (KakK TaOJIUIy YMHOXEHHS) hopMyIibl 1 epeHIIMPOBaHUS OCHOBHBIX 3JIEMEH-
TapHbIX GyHKIUN U ipaBuiia quddepeniiupoBanus (Bce, KOHEYHO, HO OCOOCHHO Ipa-
BUJIO AU PepeHITUPOBAHUS CIIOKHON (DYHKITUN).

OOpatute BHUMaHUe TaKke Ha 0coOeHHOCTU nuddepeHnnpoBanust QyHKIHM,
3aJlaHHBIX B HESIBHOUM popMe, mapamMeTpUyecKu, Ha TpueM Jiorapudmudeckoro aud-
bepeHupoBaHus.

CrnenyeT 4eTKO 3HATh U YMETh MPUMEHSTH AITOPUTM UCCIIEIOBAHUS (PYHKIIMA U
MOCTPOCHUS rpaUKOB: OMpPEIeNICHHE TOUEK pa3phiBa (U UX Ki1acCU(PUKAIUIO), aCUMII-
TOT rpaduka (BepTUKAIBbHON, HAKIIOHHOM, TOPU30HTAJIBHOM ), HEOOXOIMMBIE U TOCTa-
TOYHBIE YCIOBUSI MOHOTOHHOCTH (DYHKIIMHU, CYIIECTBOBAHUS JIOKATHHOTO SKCTPEMYMa,
MIPOMEKYTKOB BBIITYKJIOCTH W BOTHYTOCTH ()YHKIIMH U TOYEK TIepernoa.

Pazgen: nudppepeHunanbHoe HcUMCIeHHE PYHKIHIA HECKOJIBKHUX NIepeMeH-
HBIX

[Ipu n3yueHnu qaHHOTO pasjeiia o0paTUTe BHUMaHKE Ha TO, YTO (DYHKIIUS JBYX
MIEPEMEHHBIX UMEET HATJISIHBIA TCOMETPHYECKUM CMBICT — 3TO MOBEPXHOCTh B TPEX-
MEpPHOM ITPOCTPAHCTBE

Hamo ocMBICIMTE MOHATHS YaCTHBIX MPOM3BOAHBIX U MOJIHOTO A depeHnuana
1 0COOCHHOCTBH WX BBIYMCIICHUS, OBJIAJETh TEXHUKON BBIYMCIICHUS MPOU3BOJHBIX OT
CIIO)KHOU (PYHKIIMH HECKOJIBKUX IMepeMeHHBIX. Ciaeayer oOpaTuTh BHUIMAHHUE Ha TO,
gyt0o M GyHKuK Z = Z(X, Y) CMEIIaHHbIe YaCTHBIC ITPOU3BOIHBIC BTOPOTO MOPSIKA

0%z 0°z
PaBHBI MEXTY COOOM: ——— = (reopema IlIBapia), To ecTb nmopsaok auddepeH-

OXoy  0OYyoX

LUPOBAHUS HE UMEET 3HAYECHUS.

JInst yHKIIMM HECKOJBKUX IEPEMEHHBIX CKOPOCTh U3MEHEHUsI GYHKIUUA B IIPO-
M3BOJIBHOM HaNpaBJIECHUH XapaKTEpU3YyeTCs NPOU3BOAHOM IO HAIPABICHUIO, a
HauOOoJIbIIasl CKOPOCTh U3MEHEHMsI QYyHKUMUU OyAeT B HaIlpaBiI€HUM BEKTOpa Ipaju-
enta. Crnenyer oOpaTuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOAUMOE U JOCTATOYHOE
YCJIOBHSI CYLIECTBOBAHUS 3KCTpeMyMa (hyHKIIMHA HECKOJbKUX MEPEMEHHBIX.

Pa3nean: HHTErpajJbHO€ HCIYHUCJICHHUE

B mHTerpasbHOM MCYHMCIICHUU PelIaeTcs 3aaada, oOpaTHOW TOM, KOTOpasi pac-
cMaTpuBaiach B U pepeHIInaTbHOM UCYUCICHHH HEO0OX0IUMO HAWTH NJIs JaHHOU
(dbyHKIIUN F(x) Takyto (GYHKIIUIO, TPOU3BOJIHASI OT KOTOPOM ObliIa ObI paBHA 3aJaHHOM.
WNurterpupoBanre QyHKIUN — JOCTATOYHO CIIOXHBIM pa3jiesl MaTeMaTHUKU, OBIAJETh
KOTOPBIM MO3KHO TOJIBKO, €CJTH CTYJICHT «BO3BMET JTOCTATOUYHO OOJIBIIOE KOJTUIECTBO
WHTETPAJIOB pa3HOTO THIIA.
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Hano TBep10 3HaTh TaOMUIly MHTETPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PyHK-
IIWHA, OCHOBHBIC METOJbl WHTETPUPOBAHUS (3aMEHA IMEPEMEHHOH, TMOJBEICHUE IO
3HaK auddepeHnnana, WHTCTPUPOBAHUE MO YACTSIM, IPHEMBbI BHIYHCICHUS WHTE-
IpaJioB OT PAMOHAILHBIX JApPOOEH, OT Pa3sHOro THMAa TPUTOHOMETPUYECKHUX (PYHK-
1UH).

Hano ocMBICTHTE €TMHCTBO MOAX0/a K IIOCTPOCHUIO OTPEICIICHHBIX, KPATHBIX,
KPUBOJUHEHHBIX, TOBEPXHOCTHBIX HHTETPAJIIOB — MIOCTPOCHUE HEKOTOPO WHTETPaIh-
HOW CyMMBI U TIPEACIBHBINA MEPEXO/I.

3HaTh FEOMETPUUYECKHI CMBICIT U OCHOBHYIO (hOPMYJTy BHIYUCIICHHS OIIpeIeICH-
HBIX HHTETpasIoB — (hopmyiny Herotona — JleiiOHuma, reomeTpudeckue U (pu3ndecKue
MPUIIOKEHUS OTIPEICIIEHHBIX U KPATHBIX HHTETPAJIOB, yMETh HAXOIUTH TJIOMIAIb TIOC-
KO (UTypbl, ITUHY KPUBOM, 00bEM U IJIOIIA]h TOBEPXHOCTH TEJ BPAIICHUS.

Pa3nen: yncinoBbie M QyHKIHMOHAIBHBIE PAABI

[Tpu n3ydeHnn JaHHOM TEMBI, IPEKIE BCETO, HAI0 OCMBICITUTh MOHSATHE CyMMBI
OECKOHEYHOTO psijia KaK Mpejielia MoCae0BaTeIbHOCTH YaCTUIHBIX CyMM.

HeoOxoaumo cHauanza HayuYMThCS KJIACCU(UIIMPOBATH PSAIBI TIO THITAM: YHCIIO-
BbIC TOJIOKUTEIIbHBIC, 3HAKOTIEPEMEHHBIC, (DYHKIIMOHABHBIE, CTETICHHbIE, TPUTOHO-
metpuueckue psagsl Oypore.  M3ydnTh TeopeTHUECKHE CBEICHUSA: TEOPEMBI CpaBHE-
HUS1, HEOOXOUMBIC U TOCTATOYHbIEC PU3HAKU CXOANMOCTH. 3HATH U YMETh IPUMEHSITh
J0CTAaTOYHBIEC PU3HAKHA CXOJIUMOCTH TOJOXKHUTEIBHBIX PSAAOB: Mpu3Haku Jlamambepa,
Komm, nnrerpanpusiii npuzHak Kommu.

J111s 3HaKOYepeayIOIuUXCsl PsiI0B OOpaTUTh BHUMAaHKUE Ha MOHSATHS a0COTIOTHOM
U YCIIOBHOM cxonuMocTd. 3HaTh npusHak Jleiibnuia u o0o0mennbie npusHaku Jla-
nam6epa u Kormm.

Jlj1s cTeneHHbIX PsiIoB 3HATh TeopeMy AOers, onpeesieHne HHTepBaia U pajau-
yca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, UTO TPEOYyeTCs UCCIEOBAHNE IOBEICHHUS
psifia B TPAaHUYHBIX TOYKAX HHTEpBaiIa cXoAUMOCTH. OOs3aTeIbHO 3HATH PA3I0KCHHUS
OCHOBHBIX 3JIEMEHTapHbIX GyHKUUN B psiabl Teinopa u MakiopeHa v ycioBHe pasiio-
XKUMOCTH QyHKUMU B psia Teinopa.

Pa3zges: 00bIkHOBeHHBbIE JU(PepeHIHATbHbIC YPABHCHUSA

N3yuenune nuddepeHmanbHbIX ypaBHEHUN UMEET BaXKHEIlIee 3HaUeHne B Ma-
TeMaTUYECKON MOJATrOTOBKE MHXKeHepa. OOBsCHIETCS 3TO TeM, 4To AudpepeHImainb-
HbIE€ YpaBHEHUS MPEACTABISIOT COOOM MaTeMaTHYECKUE MOJIEIN CaMbIX Pa3HOOOpa3-
HBIX IIPOLIECCOB U SIBJIEHUM, TAK KAK UX PELICHUS MTO3BOJSIOT ONMCATH 3BOIIOLIUIO U3Y-
4aeMoro Iporecca, XapakTep NPOUCXOIAIIMX C MATEPUAIBHOM CUCTEMON U3MEHEHU I
B 3aBUCHMOCTH OT IIEPBOHAYATILHOTO COCTOSIHUSI CUCTEMBI.

OTnuuuTensHOE CBOWCTBO AU(depeHITUATBHBIX YPABHEHUM COCTOUT B TOM, UTO
MIPU UX UHTETPUPOBAHUH OOBIYHO TOJIYHAETCs] OCCUMCIEHHOE MHOXKECTBO PEIICHUM.
JInst ypaBHEHUS IEPBOTO MOPSIKA 3TO MHOYKECTBO ONKCHIBAECTCS OJTHOM IMTPOU3BOJIBHOU
MOCTOSTHHOM. UTOOBI BBIIETUTh W3 OECKOHEYHOTO MHOXKECTBA PEIICHUI TO, KOTOPOE
OMKCHIBAET UMEHHO JaHHBIN MPOIlecCc, HEOOXOAMMO 33/1aTh JIOTIOJHUTEIBHYI0 HHDOP-
MAalHI0, HAaIlPUMEpP, 3HAaTh HAYalIbHOE COCTOSIHUE IMpouecca. Takoe TOMOJIHUTENBHOE
YCJIOBUE HA3bIBAETCA HAYaJbHBIM YCIOBUEM.
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3anaua uHTErpupoBaHus IUdPepeHIraTbHOr0 ypaBHEHUS MEPBOTO MOpsIKa
COBMECTHO C HAYaJbHBIM YCJIOBHEM HA3bIBACTCS HAYAIBHOM 3aJ1a4ueil WA 3aJa4dei
Komm.

st muddepeHnmanbHbIX  YPAaBHEHHA TIEPBOTO  TMOPSIIKA CIAEAYET pa3inyaTh
o011iee, 9acTHOE M 0C000€ PEIICHMS, a TAK)KE OOIIHIA, YACTHBIA U OCOOBIN HHTETPAJIbI.

[Ipy nHTETPpUPOBAHNM YPAaBHEHUN MEPBOTO MOPAAKA HAZO IPEXKIE BCETO ONpe-
JEJIUTh TUI YPABHEHUS, a 3aTEM y>K€ IPUMEHUTD TOT WIK UHOU MeToA pemienus. Hago
00s3aTEIbHO OCBOUTDH MPOLIETyPy NMPUBEICHUS YPaBHEHUS MEPBOTr0 MOpsAJIKA K ypaB-
HEHUIO C pa3/IeICHHbIMU MEPEMEHHBIMH, TaK KaK UMEHHO TaKHE YPAaBHEHHS] MOXKHO
HEMOCPEICTBEHHO UHTETPUPOBATD.

st muddepeHnmanbHbIX YpaBHEHUN N — TO MOPsiIKa 0053aTeIbHO 3HATh TOCTa-
HOBKU 3a7aun Komm, kpaeBoil 3a1auu, 3a1a4uu Ha COOCTBEHHBIE 3HAUEHUS.

B teme, nmocBsieHHOM JIMHEWHBIM TU(PEpEHIIMATBHBIM YPAaBHEHUSIM N — TO
MOpsiiKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpE OOLIEro pelmeHus: OJHOPOIHBIX U HEOA-
HOPOJHBIX YPAaBHEHUH, TaK KaK OHU YKa3bIBAIOT MTyTh MOCTPOEHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMAaHHE HA TO, YTO PEUICHUE JTUHEHHBIX OJHOPOIAHBIX TU(DPepeHraib-
HBIX YPaBHEHHUI N — ro MopsijaKa ¢ MOCTOSIHHBIMUA KO3 PUIIMeHTaMu He TpeOyeT UHTe-
IPUPOBAHUS, @ CBOAUTCS K YUCTO anredpandeckoil mpodiemMe Hax 0K IeHUs KOPHE co-
OTBETCTBYIOIIETO XapaKTEPUCTUUECKOr0 ypaBHeHUs. Hazo 3HaTh BUJ YaCTHBIX pelie-
HUM JIMHEWHBIX OJTHOPOAHBIX NU(DPepeHInaTbHBIX YPABHEHH N — ro mopsjika ¢ Io-
CTOSIHHBIMH KO3((pULIMEHTaMH B 3aBUCUMOCTH OT BUJ]a KOPHEH XapaKTepUCTHUECKOIO
ypaBHEHHUS.

Hano 4eTko ysSICHUTH ajJropuT™M HOCTPOECHUS YACTHBIX PELICHUH JIMHENHBIX He-
OJTHOPOJHBIX MU (PepeHIInaIbHbIX YPAaBHEHUH METOJIOM 0100pa (METOI0M HEOIpe-
JeNeHHBIX K02 (UIIMEHTOB), 00paTUB BHUMaHUE Ha TO, YTO B 3TOM CJIy4yae BH]I YaCT-
HBIX PELICHU HEOJHOPOIHOIO YPAaBHEHHsI COOTBETCTBYET IO CTPYKTYpE 3aJaHHOMU
IIPaBOM YaCTH.

Pa3zges: Teopusi BeposiTHOCTEH

JIJIs  yCIemHOro OBJIAJCHUS MaTepHalioM JIaHHOTO pasjeia HeoO0X0IuMo,
MPEKIC BCETO, YETKO YCBOUTH OCHOBHBIC MOHATHS TCOPHH BEPOSATHOCTEH, OUCHB IIIH-
POKO HCITOJIb3YEeMbIC B PA3JIMYHBIX MPUIOKCHHUSIX: IMOHATHE CIIyYailHOTO COOBITHS M
€ro BEPOSTHOCTH, CYMMBI M IIPOU3BEACHHS COOBITHM, TOHATHS CIy4alHOW BETUYMHBI
M 3aKOHa €€ paclpeIeicHUs, MAaTEMAaTHYECKOTO OKUIAHUS U JUCIICPCUH CIydaiHOU
BEJINYMHBI.

Hano moHsATh, 4TO BEPOATHOCTh — 3TO YUCIIOBAas MEpa CTEIICHU BO3MOKHOCTH
MOSIBJICHUS CITy9alilHOTO COOBITHS. 3HATh KJIACCHYECKOE, CTATUCTHYECKOE U TEOMETPH-
YECKOE OIpEICIICHUSI BEPOSTHOCTH, CBS3b M pa3IMdue Mexay HumH. HecMmorps Ha
BHEITHIOIO MPOCTOTY KJIACCHUYECKOH (OPMYJIBI OINpPEIeTICHUS BEPOSTHOCTH CITydaii-
Horo coowiTst A: P(A) = m/n, HermocpeaCTBCHHBIN MOJICYET YHCIIa N BCEBO3MOKHBIX

MCXOJIOB MCTBITAHUS U M - 4YKclia OJaronpusiTHIX UCXOAOB TpeOyeT MpUMEHEHUs
dbopmyn komOMHATOPUKHU. [IpH 3TOM B KaKJ10M KOHKPETHOW 3ajaye HaJl0 MpoaHaIn-
3UpOBaTh, KAKOM TUIT COEUHEHUIN BO3HUKAET, KOTJa U3 HEKOTOPOTO MHOXKECTBA 3Jie-
MEHTOB M3BJIEKAECTCsI IPYroe MOJAMHOKECTBO (3TO MOTYT OBITh pa3MeIlleHus, IiepecTa-
HOBKU WK coyeTaHusi). [Ipyu BBIUMCIEHUH BEPOSATHOCTEW CIIOKHBIX COOBITHI HAJ0
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YMETh MPEACTABUTH UX B BUJIE CYMMBbI UJTU TPOU3BEICHUS (UM CyMMBI IPOU3BEACHUI)
MPOCTHIX COOBITUN U TPUMEHUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMbI TEOPUU BE-
POSITHOCTEM.

Hano yeTko paznuuaTh TUIBI CITyYailHBIX BEJIMYUH — JUCKPETHBIE U HEMIPEPHIB-
HBIC U 3HAaTh OCHOBHBIC 3aKOHBI UX pacrnpeneneHus (OnHoMuanbhbiid, [lyaccona, ru-
NePreoMeTPUIECKHil, 0COOCHHO, HOPMAJIbHBIN 3aKOH paclpe/Ie/ICHus).

Jlns onmucaHMsl 3aKOHOB pacHpeeTICHUs HEMPEPHIBHBIX CIyYailHbIX BEJIWYUH
NPUMEHSIOT UHTETPAIbHYIO (PYHKIIUIO pacipeiesieHUs: BEpOSITHOCTEH CITydailHON Be-
auuHbl F(X) 1 miotHocTh BepositHocTel f (X). Hamo ycBouth omnpenenenus, Bepo-

ATHOCTHBIN CMBICI U CBOMCTBA 3TUX (PYHKIIMIA, CBA3h MKy HUMHU U pacueTHbIE (op-
MYJIbI JJIS UX ONPEIEIICHHUS.

Hano 3Hath onpeneneHue, pacueTHble (OPMYIIbl U BEPOSITHOCTHBIN CMBICI OC-
HOBHBIX YHMCJIOBBIX XapaKTEPUCTUK CIy4YalHON BEIMYMHBI — MATEMaTHYECKOTO OXKH-
naHusl (CpeHEro 3HAYEHHUs) U JUCIEPCUU (XapaKTepUCTUKH pa30poca BO3MOKHBIX
3HAYEHHUS CITyYallHOM BETUYMHBI OTHOCUTEIBHO CPETHETO 3HAUYCHHUS ).

Pa3nes: MaTemaTH4yecKasi CTATHCTHKA

[Ipu n3yueHnn MaTeMaTH4eCKOM CTATUCTUKU HAJIO MOHATh, YTO OHA TECHEHIITUM
o0pa3oM CBsi3aHa C TEOpUEH BEPOATHOCTEH, U OOJIBIIMHCTBO €€ BBIBOJIOB Oa3upyercs
Ha MpeIeNbHBIX TeOpEeMaX TEOPUU BEPOSTHOCTEH.

Bce xapaktepucTuku, u3ydaeMble B Kypce MaTeMaTHUYeCKOW CTaTUCTUKH, SIBIISI-
IOTCSI CTATUCTHYECKUMU aHAJIOTaMU COOTBETCTBYIOIIUX XapaKTEPUCTHUK, pacCMaTpH-
BAaGMbBIX B TCOPHH BEPOSTHOCTEH, MOTYUYEHHBIMH Ha OCHOBE OTPAHMYCHHOTO YHCIIA
OMBITHBIX JaHHBIX. CIeA0BaTENBHO, €CITH, HAIPUMEP, MAaTEMAaTHUECKOE OKHJIaHUE U
TUCTIEPCHS] CITyIaifHON BEJTMYHHBI, H3y9aeMble B TCOPUU BEPOSITHOCTEH, SIBJISIOTCS Xa-
pPaKTepHBIMH HECTyJalHBIMU YUCIIAMH, TO X CTATHCTHYECKHUE aHAJIOTH — BRIOOpOYHAs
CpenHssl 1 BRIOOpOYHAs (MU UCTIPABIICHHAS) TUCIICPCHUS SIBJISIOTCS CIydallHBIMU Be-
JTUYMHAMH, 3aBUCSIIUMH OT 00bEMa 1 TUTIA BEIOOPKH U PA3TUIHBIMHU JIJIS1 Pa3HBIX BbI-
OOpOK.

Hano o0s3aTenbHO 3HATh U YMETh BBIUMCIISATH TOUEUHBIE OIICHKA HEM3BECTHBIX
rapamMeTpoOB paclpeieIeHUs CIIy4aiiHONW BETUYMHBI - BIOOPOYHYIO CPEAHIOI0 U BBIOO-
POUHYIO (UJTH UCTIPaBICHHYIO) AUCTIEPCUIO, TaK Kak JIto0as ctaTucTrudeckas 00padoTka
CBOJMTCSI, IPEXKJE BCETO, K HAXOXKECHUIO UMEHHO ITUX XapaKTEPUCTHK.

Crnenyer oOpatuTh BHUMAHWE HA TO, YTO OTU OIEHKH SBISIOTCS MPUOIMKCH-
HBIMH, 0COOEHHO ISl BLIOOPOK Majioro 00beMa, 1 JIsl CY>KJIEHUS O TOYHOCTH U HaJIeXK-
HOCTH TUX OIICHOK HAJI0 YMETh IPUMEHATh HHTCPBAILHBIC OIEHKH U 3HATh METOIUKY
MTOCTPOEHUS JOBEPHUTEILHBIX HHTEPBAJIOB.

Crnenyer Takke oOpaTHTh BHUMaHHUE Ha MMOCTAHOBKY W PEIICHHUE 3a7add IPO-
BEPKH TPaBIONO 00U CTATUCTUICCKUX TUITOTE3 M PUMEHEHHUE KPUTEPHUEB COTIIACHS,
KOJTUYCCTBEHHO OINMKCHIBAIOIINX CTEIICHh PACXOMKICHHS MEXKIY TCOPETUICCKUM H dM-
MMAPUICCKUM PacCTIpeICTICHUSIMHU.

OTMeTuM B 3aKJIIOYEHHE, YTO YCIEITHOE U3yUeHUe JUCITUTUTMHBI « BeIcias Ma-
TEMAaTHUKay, TPHOOPETCHHE HEOOXOAMMBIX KOMIIETCHITNIN, YMEHUN M HABBIKOB BIIafe-
HUS MAaTEeMAaTHYECKUM ammapaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSATEILHOM
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paboTsl. OOpaTuTE BHUMAHUE, YTO KOJIMYECTBO YACOB, OTBOJUMBIX Ha CAMOCTOSATEb-
HYI0 paboOTy B COOTBETCTBUHU C YUEOHBIM IJIAHOM, PAaBHO WJIH, KaK MPAaBHUIIO, OOIbILE
4acOB, OTBOJAUMBIX HA BCE BUJIbI Ay IUTOPHBIX 3aHATUM.

10.MeTO)Il/I‘IeCKI/Ie PEKOMEHIANUN NJIA IIpernoaaBaTeIsd

[Ipexne Bcero, cienyeT 0OpaTuTh BHUMAHKUE CTYIEHTOB Ha TO, YTO MHOTHE pa3-
JEeNbl Kypca SBJISIIOTCS JJII HUX HOBBIMH, HE WM3y4YaBUIMMCS B MPOrpamMMe CpeaHei
mKkoJibl. OTHAKO OHU HE TPEOYIOT KaKOU-T100 CrieluaibHOM (TOMOTHUTEIBHOM) MO-
TOTOBKH U BIIOJHE MOKET ObITh YCIENTHO U3YyYEHbI, €CIIU CTYACHTBI OyayT MOCEMIATh
3aHATHS, CBOEBPEMEHHO BBIMIOIHATH JOMAIIIHUE 33JJaHUs U T0JIb30BaThCs (IIPU HEOO-
XOJIUMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAllMK B TEUEHUE KAXKIOro cemecTpa. Bo-
HIEJIINE B KypC MAaTEMATUKH PAa3eibl SIBISIOTCS KIIACCUYECKUMHU, B TO K€ BPEMS OHU
MPaAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IUPOKOE pacpOCTPaHEHUE ISl pele-
HUSI pa3HOTO pojia 3a/1a4 BHYTPU CaMOW MaTEMAaTUKU U MPUKIAAHBIX 3a7a4. X ocBo-
€HHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, ApTyMEHTUPOBAHO U SICHO CTPOUTH YCT-
HYIO U TUCbMEHHYIO peUb, YCIICIIHO MPUMEHITh HAKOTUICHHBIE 3HaHUS B Tpodeccuo-
HAJIBHOM JAESATEIIbHOCTH.

Heo6xonumo ¢ caMoro Havania 3aHsITUA pEeKOMEHJ0BATh CTYJICHTaM OCHOBHYIO
Y IOTIOJIHUTEIIbHYIO JTUTEPATYPY, & B KOHLIE CEMECTPA AaTh CIIMCOK BOIIPOCOB IS IO/~
TOTOBKH K DK3aMEHY.

CooOpaxeHust 1 peKOMEH/Ialli1, PUBEICHHBIC B T1. 9 paboueli mporpamMmsbI Jist
CTYJICHTOB, JIOJDKHBI OBITH YETKO C(OPMYITHPOBAHBI M U3JI0KEHBI UMEHHO TTPETo/1aBa-
TEJIEM Ha JICKIUAX, TPAKTHUYECKUX 3aHATUAX U KOHCYJIbTaLHIX.

N3noxkeHne TeopeTUYECKOro MaTepuania JI0KHO COMMPOBOKAATHCA UILTIOCTPA-
TUBHBIMU TIPUMEPAMU, TIATEIHLHO OTOOPAHHBIMU MPETOaaBaTeNIeM TaK, YTOObI TEXHH-
YECKHE TPYJHOCTH M BBIKJIAJKU MPU PEIICHUU 3aJlaud HE OTBJICKAJIU OT TJIABHOIO:
OCMBICJICHUS UJIEU U CYyTH MPUMEHSIEMbIX MeTOJI0B. ClielyeT BCcer/ia yKa3blBaTh MpH-
MephI MPAKTUYECKOT0 MPUMEHEHHUS PACCMOTPEHHBIX Ha 3aHITUSX YpaBHEHUU U (op-
MYJL

[IpakTrdeckue 3aHATUS JOJDKHBI OBITh OPraHU30BaHbI MIPENOIaBaTEIEM TaKUM
00pa3om, 4TOOBI OCTaBaJIOCh BPEMs Ha NMEPUOUYECKOE BHITIOJIHEHUE CTyACHTAMU He-
OOJIBIIION CaMOCTOSATENIbHON pabOThl B Ay AMTOPUU JIJISI MPOBEPKHU YCBOCHU ST U3JI0KEH-
HOT'O MaTepuana.

[IpenonaBarenb, BeAyIIMH MPAKTUYECKUE 3aHATHS, HOJIKEH COTrJACOBHIBATH
y4eOHO — TeMAaTUYECKHUI TUTaH 3aHSTHI C JEKTOPOM, HCIIOIB30BaTh CANHYIO CUCTEMY
0003HaYCHUH.

[IpenonaBarento ciaemayeT 100MBAThCS CUCTEMAaTUYECKON HEMPEPHIBHOW PabOTHI
CTYJICHTOB B TE€UCHHUE CEMECTPa, HEOOXOAMMO BBISBISTH CHIIBHBIX CTYACHTOB U TPHU-
BJICKATh UX K HAYYHOM padoTe, K y4acTHIO B Pa3HOTO pojia OJIMMITHAAX U KOHKYpCax.

CTyIeHT JOKEH OIIYIATh 3aMHTEPECOBAHHOCTH MPENOAABATENs B JOCTHKE-
HUU KOHEYHOT'O pe3yJibTaTa: B MPUOOPETEHUN 00YyUaIOIIUMUCS MPOYHBIX 3HAHUH, yMe-
HUM U BJIaJICHUs] HAKOTUIEHHOM MHGOpMaIen A peleHus 3aja4d B npodeccuoHalb-
HOU NeATEILHOCTH.
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CTpyKTypa U coepkaHMe JMCUMILVINHBI «Bbhicmias MmaTteMaTuka)
110 HANIPABJICHHUIO MOATOTOBKH
15.03.01 «MamHOCTpOCHUE)
[Tpoduns noaroToBKU
«O00opynoBaHMe U TEXHOJOTHHM CBAPOYHOI0 IPOU3BOACTBAY
(OakanaBp)
3aounas ¢popma o0yueHus

Ilpunooscenue 1

- Buabl yuedHoii padoThl, DopmbI
= z 2 Blc.mongl CAMOCTOSITEILHYIO Buasl CaMOETOHTeJIBHOﬁ padoTbI ATTeCTA~
2 S @ padoTy CTYy1eHTOB, TYAECHTOB
Paspen = 5) % U TPYI0EMKOCThH B 4acax i
n/n © =S CP | KC
J | I/C | JIa6 C P K.P. | K.IL. | PI'P | Pedepar | K/p | 9 | 3
IlepBb1ii cemecTp
O0630p TeM, H3y4yaeMbIX B IEPBOM Ce-
MecTpe.
11 Marpuisl, 1€CTBUS HAJ MaTPULIAMH. 1 2
| Onpexnenureny, UX CBOWCTBA U BbIUHUCIIE- 16
Hue. Penienus cucTteM JMHEWHBIX ypaBHE-
HUM.
0630p 3amay, Bxoasmmx B PI'P No 1. 1
1.2 | Beigaua 3apanuii nepsoro 3tana PI'P 2 16 +
Nel.
Bekropsl. JIunelinbie onepauuy Haj BEK-
13 | Topamm. baszuc u xoopuHATHI BEKTOpA. 2
" | CkanspHoe, BEKTOPHOE U cMemaHHoe mpo- | 1 16
W3BEJCHUSI BEKTOPOB, MX CBOWCTBA




Jluneitapie mpoctpancTBa. COOCTBEHHBIC
3HAYEHUS U COOCTBEHHbBIE BEKTOPHI MaT-
PHIIBL

Kpusble BToporo nopsiaka. JuImic, napa-
0ona, runep0osa, X CBOWCTBA U ypaBHe-
HUSL.

14

0630p 3anay, Bxoasmmx B PI'P No 2.
Boinaua 3axanuii BToporo 3rana PI'P
Nel.

16

1.5

[Ipenen nmocienoBaTenbHOCTU U QYHKITUH.
TexHrKa BBIYUCIIEHUS IPENIEIIOB.
[TpousBoanasi. OcHOBHBIE MpaBuiIa U Gop-
MYJIbl BBIYMCIICHUS IPOU3BOJHOM.

16

1.6

0O0630p 3a1a4, BXOAAIIMX B IIEPBBIN ATl
PI'P Ne 3.

Bbinaua 3aganmii nepsoro 3tana PI'P
Ne2.

16

1.7

Hccnenoanue QpyHKIMIA OAHOM HIepeMeH-
HOM M MOCTpOeHHUE rpadhuKoOB.

16

1.8

0O0630p 3a1a4, BXOAAIINX BO BTOPOH ATaIl
PI'P Ne 2.

Boigava 3apanuii BToporo srana PI'P
Ne2.

14

(DOPM(I ammecmauuu

Bcero yacoB nmo jucuMIInHe
B IIEPBOM ceMecTpe

8 10

126

PI'P

Bropoii cemecTp

2.1

00630p TEM, HU3yyaeMbIX BO BTOPOM Ce-
MECTpe

20

28




DyHKIUSA HECKOJbKUX IepeMeHHbIX.
Yacrasle npousBoanbie. [lomubiii mudde-
pennuan. IlpousBogHble CIOXKHON (YHK-
I[N HECKOJIKUX NIePEeMEHHBIX

YacTtHble mpou3BogHbIE U AU(epeHIInaTbl
BBICIINX NOPsAKOB. [Ipon3BoaHas mo
HarpasieHuIo. [ paguent. DKcTpeMyM
(YHKIIMH HECKOJIBKUX EPEMEHHBIX

2.2

00630p 3agay, Bxosmx B PI'P Ne 3
Beigaua 3aganmii PI'P Ne 3.

20

2.3

.HeomnpeneneHHslii HHTErpail ¥ €ro CBOM-
ctBa. O0111ee MpeICTaBIeHHE O METoAax
uHTerpupoBanus. OnpenesneHHblil nHTe-
rpain. [Ipunoxenust onpeneeHHOro NHTe-
rpasia. KpaTHble HHTETpaibl

30

2.4

0O0630p 3anay, Bxoasamux B PI'P Ne 4
Boinaua 3apanmii PI'P Ne 4.

20

2.5

Uucnossie psiibl. OCHOBHBIE TOHSATHS.
Crenennsle psnbl. Paznoxenne gyHkuui B
creneHHble psaabl. Panger Telnopa.

20

2.6

00630p 3amay, Bxoasmmx B PI'P Ne 5
Brigaua 3aganuii PI'P Ne 5.

20

(Dothl ammecmauuu

Bcero yacoB mo jucuMIInHe
BO BTOPOM ceMecTpe

130

PI'P

Bcero yacoB Ha mepBoM Kypce

14

18

256

PI'P

Tpernii cemecTp

29




3.1

0O030p TeM, U3y4aeMBbIX B TPEThEM Ce-
MecTpe.

Huddepennmanbaple ypaBHEHUS TIEPBOTO
nopsaka. 3agaua Komu.

24

3.2

00630p 3amau nmepsoro srana PI'P Ne 6.
Brinauya 3aganuii nepsoro 3tana PI'P Ne
6.

24

3.3

Juddepenunansuple ypaBHEHHS N-0TO T10-
psIIKa ¢ IOCTOSTHHBIMU KOS GHUINEHTAMH U
CHCTEMBL.

24

3.4

00630p 3agau BToporo stana PI'P Ne 6.
Brinaya 3aganuii Broporo 3rana PI'P Ne
6.

24

dlopma ammecmauuu

Bcero yacoB nmo jucuMIJInHe
B TPeTbeM ceMecTpe

96

PI'P

YerBepThlil ceMecTp

41

O030p TeM, N3y4aeMbIX B YeTBEPTOM Ce-
MmecTpe.

Crnyqaitabie coobiTHs. OnpeesieHus BEpo-
aTHOCTH. OCHOBHBIE TEOPEMBI TEOPHH BE-
pOHTHOCTefI U CJIICACTBHSA U3 HUX.

16

4.2

00630p 33124, BXOJAIINX B IEPBBIN dTAIll
PI'P Ne 8.

Boigaua 3axanuii nepsoro 3rana PI'P Ne
7.

16

30




4.3

Ciyualinbple BETUYHHBI. 3aKOHBI pacIipeie-
neHust. YucnoBble XapaKTEPUCTUKH CIIy-
YalHbBIX BEJIUYHUH.

16

4.4

0O0630p 3a1a4, BXOAAIIMX BO BTOPOM dTall
PI'P Ne 8.

Boinaua 3axanuii Broporo 3rana PI'P Ne
7.

16

4.5

OcHogubie 3a0a4u Mamemamu4eckol cma-
mucmuxu. Beibopounwiii memoo. I enepano-
Has cosokynHocmu u evibopka. Ilocmpoe-
HUe SMRupuyeckoll @QyHKyuu pacnpeoeie-
HUs 8bIOOPKU, NOAUSOHA U 2UCMOZSPAMMbL
OMHOCUMENbHBIX YACTNOM.

ToueyHvle u uHmepBaIbHLIE OYEHKU NApPa-
Mempos pacnpeoeneHusl.

16

4.6

00630p 3axay, Bxoasmux B PI'P Ne 9.
Boigaua 3aganuii PI'P Ne 8.

16

dlopma ammecmauuu

Bcero yacoB nmo jucuMIInHe
B YeTBEPTOM ceMecTpe

96

PI'P

Bcero yacoB Ha BTOpOM Kypce

12

12

192

PI'P

Bcero 4acos no AucuMiinHe HA EPBOM
H BTOPOM Kypcax.

26

30

448

PI'P
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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 0OydeHus: 3a09Has

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 COOPMHUPOBAHHOCTHU KOMIETEHIUIA

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

KOMIIETEHIIUN 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- | OCHOBOIIOJIAralolue  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, 06paboTKH U
NPUMEHEHHUS MaTeMaTHye-
ckoil MH(popMaruy;

**- CokpameHust GopM OIEHOTHBIX CPENCTB cM. B Tabmmie 2 k PIT.
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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. Ywucnoast Mociae10BaTeIbHOCTh U €€ Mpeelt.
12 -1 2
3. Pemmrte MarpuuyHOe ypaBHeHHE XB=A,eciu A= [ ) J, B =( 0 1] .
4. Haiiti yron Mexmy BeKTopamMu a=(L-2,-2) © b =(2,0,1).
y y 2t?
5. Haiitu npon3BoaHyto GyHKLMY, 33JaHHON MAPAMETPUUYECKU X = oo VT # .
+ +
Haiitu npenen ¢pyHkunm fim X+ +2X
x—>-1 X+1

Haiinute skctpemyMbl GyHKIMH  y = x* —2x2,

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

3aB. kadeapoit C.H. Aunpees / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHUE BBICIIIETO OFPA3OBAHMU S
«MOCKOBCKHUM MOJJUTEXHUYECKUW YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®daxkynbTeT 6a30BBIX KOMITETEHITHH, kadeapa «MaremMaTukay
Huctunnuaa  «Bwicmas matemMatukay
Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Jluneitnas koMmOuHanus BekTopoB. basuc. KoopaunaTe! BekTopa.

HuddepenuupyemocTs, muddepeHman, reoMeTpuiaeckuii cMbeich auddepeHnnana.

X +2%, =-1

2% —3x%, =12

[Tokazate, 4To BEKTOpHI M = (L,-1,2), N =(2,0,3), p=(-2,-1L1) oOpa3yroT 6a3uc B MPOCTPAHCTBE.
IIpsiMas |, IpOXOAMT Uepe3 TOUKY A(4;5) nmapajienbHO BeKTopy @ = (13). IIpsamas I, nmpoxoaut

qepe3 TOLIKy B(6;4) HCpHCHI[I/IKyJI}IpHO BCKTOpy n= (—2,3) . Haiitu TO‘IKy HCpCCC‘ICHI/IH HpﬂMBIX.
2n-1 2n
-2

Pemmts CUCTCMY MCTOAOM 06paTHOI7I MaTpUulbl {

ok w NE

6. BBI‘-II/ICJ'II/ITB Hpeﬂen IIOCJICA0OBATCIIBHOCTHU im ——————.
Nesoo 22n+1+52n+2

7. Haiigure sxcTpeMyM GyHKIHE Y = /X +/6—X.
YTBepxkaeHo Ha 3acemannu kadenpsl «Matematukay « 08 » 09. 2021 r., mpotokomn Ne 1

3aB. kadenpoit C.H. Aunpees / /
MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUA
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POCCHUMCKOI ®EJIEPALTUU
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHUE BBICILIET'O OBPA30BAHMUS
«MOCKOBCKHUM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

®akynbTeT 6a30BbIX KOMIICTCHIIHH, kadeapa «MaTeMaTHKa»
HucuuminHa «Bpiciras MaTeMaTHKa
Kypc 1, cemectp 2

IK3aMeHAMOHHEIN OnjieT Ne 1

1. TlepBooOpa3Hasi, HeolpeaeIeHHbIN HHTerpail. Tabmuia OCHOBHBIX HHTETPAJIOB.
dx

J4\/5-X+\/5—X.

2. BBIUUCTUTH HEONIPEIeIeHHBIA HHTErpall

7.6
3. BbluuciuTh onpeaeseHHbI HHTETpal ISSin 2 xcosxdx.
0

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

T\/;dx, Tx‘de, T\/Fdx.
1 1 1

5. Haiitu yacTHBIEe IPOM3BOIHEIE BTOPOTO HOpsAaAKa GyHKIHH Z = COS(X® —2Xy) , y6eamThes, 9To

[A—
zy, =177

VYTBep:xkeHo Ha 3aceqanuu Kadeapsl «Matemarukay « 08 » 09. 2021 r., npotokos Ne 1

3aB. kadeapoit C.H. Aunpees / /

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHIMCKOU ®EJJEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadeapa «MaremMaTukay
Hucuunnuua «Beiciias MmaTemMaTHKa
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHoOBHBIE TOHATHS TEOPUH OOBIKHOBEHHBIX MU (HepeHIINATbHBIX YPaBHEHHUH EPBOrO MOPSIKA.

2. KowmmnekcHbie yucna. Onpenenenue, GOpMbI 3aUCH U JSHCTBHS HAJl HUMH.
3. Pemuts ypaBHeHueE: y'V —2y"+y=2x

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

3aB. kadenpoii C.H. Aunpees / /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHUS
POCCUICKOU ®EJIEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
VUYPEXJIEHUE BBICLIEI'O OBPASOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
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(MOCKOBCKMI1 MOJINTEX)

dakynbTeT 6a30BbIX KOMIICTCHIIHH, kadeapa «MaTeMaTHKa»
HucuuminHa «Bpiciras MaTeMaTHKa
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET
1. Jluneitnsle oqHOpOaHBIE MU PepeHnnanbHbIe ypaBHeHUs N-ro nopsaka. Ooume cBoiicTBa pere-
Huil. [TosTe PyHIaMEHTATBEHON CHCTEMBI PEeIICHUN JTUHEHHBIX OJTHOPOIHBIX AU( depeHITnaIb-

HBIX YPaBHEHUU N — ro MopsiiKa.
2. U3BnedeHue KOpHs N — O CTENEHH U3 KOMIUIEKCHOI'O YHCIIA.

3. Pemmrts 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 BbICIIEI'O OFPASOBAHIS
«MOCKOBCKHUI MNOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

dakynbTeT 6a30BBIX KOMIICTCHIINH, kadenpa «MaTeMaTuka»
JucrturuinHa  «BpIcias MaTeMaTHKa)»
Kypc 2, cemectp 4

9K3AMEHAILIAOHHBIN BUJIET

1. Knnaccuueckoe 1 CTaTUCTHYECKOE ONpeIesICHHUs BEPOSITHOCTH TOSIBIICHUSI CIIy4aifHOrO COOBITHS, CBS3b U
pasnuyune MeXJy HUMH.

2. [locTpoeHne HOBEpUTEIHLHOTO MHTEPBAIA I MAaTEMAaTHUECKOTO OXKUAaHUs TIPH U3BECTHOM CpEIHEKBal-
paTHYeCKOM OTKJIOHEHHH.

3. B maptuu 10% necranmaptHbix netaneil. Haynauy otobpanst 3 neranu. CoCTaBUTh 3aKOH paclpelesIeHUs
YHclia CTAHAAPTHBIX JIeTallel cpear OTOOpaHHBIX.

4. JInst cTaTUCTUYECKOTO pacTipeielIeHns BEIOOPKH
X 2 5 8 10

N 1 3 5 2
HaWTH BEIOOPOYHYIO CPEAHIOI M HCIPABICHHYIO TUCTIEPCHUS D.
YTBepkaeHo Ha 3aceaannu kKadenpsl «Marematuka» « 08 » 09. 2021 r., mpoTtokoa Ne 1

3aB. kadenpoii C.H. Aunpees / /

MUHNCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHUS
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHME BBICILIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®dakynpreT 0a30BBIX KOMIICTCHIIHH, kadeapa «MaremaTuka
HucnummHa  «Beicmias MaTemMaTukay
Kypc 2, cemectp 4

3K3AMEHAIIAOHHBIA BUJIET Ne 17

1. T'unepreoMeTpUYECKHUl 3aKOH pacrpeesieHHs CIIy4ailHOH BETUIHHBI
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2. JluHeliHas cpenHeKBaapaTuieckas perpeccus. OThICKaHHE JIMHEHHONW PErpeccuy METOI0OM HaMMEHBIITNX
KBaJIpaToB.

3. HaiiTi BepOSITHOCTH paOOTHI AJIEKTPHUUECKOH IIeNH, H300PaKEHHOW Ha PHUC., €CJAM BEPOSITHOCTh PaOOThHI
KaXKJI0T0 U3 HE3aBUCUMO PabOTAOIIUX JIEMEHTOB ienu pasHa p=0.9.

4{ L]

4. Jletanmb, MI3rOTOBJICHHAS aBTOMATOM, CUATAETCS TOAHOM, €CITH OTKJIIOHEHHE €€ KOHTPOIUPYEMOT0 pa3Mepa
OT IIPOEKTHOTO HE MpeBbIaeT 2 MM. CitydaitHble OTKIIOHECHUSI KOHTPOJIUPYEMOTO pa3Mepa OT MPOCKTHOTO
MOAYMHEHBI HOPMAJIBFHOMY 3aKOHY CO CPEHUM KBAaJIpaTUUECKUM OTKIOHEHHEM o =1MM U MaTemaruue-
ckuM oxupanreM a = 0. CKOJIBKO MPOIICHTOB HETOHBIX JIETAJICH U3rOTaBIMBACT aBTOMAT?

YTBepxkaeHo Ha 3acenannu kadenpel «Matematuka» « 08 » 09. 2021 r., mpotokoma Ne 1

3aB. kadenpoit C.H. Aunpees / /

KommuiekTsl TecTtoBbIX 3aganuii (T)
U KOHTPOJIbHBIX padoTt (KP)

(nast ouenkn kommnerenuii OIK-1)

10 AUCIOUITJIIMHE BrlIciasg MmaTeMaTuka
(HaMMEHOBAaHHE JAUCLHUILIHHBI)

1-p1ii cemecTp

1. Haittu 3HaueHust MaTpuyHOro MHOTowIeHa F (A)

-1 0
f(x)=—x3+2x2—x+3,A=[ J
3 2

2. Haiitu paHr MaTpuibl IpUBEIeHUEM K CTYIIEHYaTOMY BUAY 8 2 6 3 _13

11 -3 13 5 17

1 2 1
3. Beruucnuth onpenenuTeNb NpruBeIeHHEM K CTYTICHIaTOMY BHTY 3 -5 3
2 7 -
4. Haiitn Matpuiry, oOpaTHyto aaHHOW (a). PemuTh MaTpuuHOE ypaBHEHUE (0)
1 2 1
@ |3 5 3 ©) 1 _ZDX -2 3 5
a - =
-3 4 3 -1 0
2 7 -1

5. Pemutsb cucreMy ypaBHeHHH. YKa3zaTh oOlIee U OJIHO YaCTHOE pelieHue (a).
Pemmuts cucremMy ¢ momoIibio 06paTHoil MaTpullsl U o ¢popmynam Kpamepa (6)

4%, +9X, —5%;, —8X, =5 X +2X,+ X% =5
(a) 3%, +7X,—2%X;—4x, =4 (6) 3%, —5X, +3%X; =—7
2X, +5X, + X; +3%, =3 2%, + 71X, —X; =13
1. Pacniicars pasnoxeHue BeKTopa X 110 BEKTOpam B, a,F
x=1{5-12,1}, p={1-3,0}, g={1-11}, r={0,-12}

2. KonnuHeapHsl I BEKTOpLI p U (7
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a={2,01, b={-2,31}, p=2a+2b, g=3a-2b
3. BeunciauTh IIom@azab mapajuiceiorpamMma, NOCTPOCHHOT'O Ha BEKTOpax E_';i u 6 a — YIrojl MeXnay

BEKTOpaMH P H (

—_— — —_ —

a=2p+q, b=p-3q, Ip|=2, [0|=2, a:%

TecToBOE 3aJaHNE 110 KOMILIEKCHBIM YHCJIAM

3AJAHHE 1
VYcTraHOBUTE COOTBETCTBUE MECKAY KOMIIJICKCHBIM YHUCJIOM U €TI0 MOAYJIEM.

1 1-i 2./2
2 2+2i J2
3 -3+ 4i 2
! J3-2i 5
; J7

3AJIAHHUE 2
JlelicTBUTEIbHAS YACTh KOMILIEKCHOTO uncna (3—2i)° pasHa

BAPUAHTBI OTBETOB: 1) 13 2)5 3) 13  4) 0.

3AJIAHUE 3
Ha pucynke npencraBineHa reometTprudeckast WIUTOCTpanus KOMIUIEKCHOTO Yucia Z = X + iy. Torna

TPUTOHOMETpHUECKas (popma 3amucu STOro YUciia UMEET BUL

YA
1/2 o
0 32 X
| OtBer |
3AIAHUE 4
Bekrtop, cOOTBETCTBYIOLIMI CyMMe KOMIUIEKCHBIX Ynucen z, =—1+i U z, =2—3i, u300paxeH Ha
pHUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
y
A, A
2
1) 7 ) A 3) YA 4
1
— > [N >
-T 0o x O I o Ea 2 7%
-2
3AJAHHUE 5

JlaHbl 2 KOMIUIEKCHBIX YUCIa Zy U Z,.
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YA Y

22521

_ 0
. > ‘
/4/—735"
Z;

Torna apryment npowussenenus arg(z,z,) (B rpamycax) paBeH

xY¥

Z

‘ Otser |
3AJIAHME 6
JlaHbl 2 KOMIUIEKCHBIX YHCIa Zy U Z,.
V4
1 Z2
120° 60"
— >
0 X 0 X

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

‘ OtBer ‘

3AJJAHUE 7
Haiit Moyib KoMIuteKcHOro umcna Z, ecnmd Imz =3, a argz =arcsin(3/5).

‘ Otser |

3AJIAHUE 8
JlaHO KOMIIIEKCHOE YUCIIO Z = 2+\/§ I. YcTaHOBHUTE COOTBETCTBHE MEXKAY OMEpalUsIMH HaJ JaH-

HBIM YHCJIOM U PE3YJIbTaTaMH1 UX BBITIOJIHCHUSA.

! 2z 2/5i
2 z1)z| 4
3 ZI+7 9
4 2-1 2 5 .
3 3
3AJAHME 9
Haiitn 3HaueHus KopHs 3/—1. Toka3aTh UX Ha KOMIUIEKCHOM TUIOCKOCTH.
‘ OtBer ‘
3AJIAHHE 10

V2 V2 \/ETO_

IMycte Z=—+i—. Bpluucoury | —+1—
2 2 2 2

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

3ajaHue M0 AHAJTUTHYECKOH reoMeTpuM
1. Haiitu paccrosiaue ot Touku M, g0 miockoctu (M;M,M;):

M, (-9;10;2), M, (0;7;-4), M, (4,8,-1), M,(-2;1;3)
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. | x+y+z-2=0
2. BeinucaTh KAHOHHYECKOE YPABHEHUE TIPSIMOIA:
X—y-32+6=0
X—2 -3 z+1
3. HaiiTi Touky nepecedeHus mpsMOi M IJIOCKOCTH: _Y T~ 2 u X+y+2z-9=0.
4. Haiitu Touky P, cuMMeTpuuHylo Touke P oTHocuTenbHO mpsamon |: P (0; -1 3) u
x-1 'y z
1 -1 1

5. HanwmcaTte ypaBHEHHME IUIOCKOCTH « HpPOXOISIEH depe3 Touky M, M meprneHauKyIspHO
npsivoit (MM, ): M (3;2;0), M,(4,15), M,(2,-1,4).
6. Haiiti kocuHyc yriia Mexy INIOCKOCTAMH @, U a, '
o, 3X—y+3=0, a, : Xx-2y+52-10=0
3aaHus M0 MATEMATHYECKOMY AHAJIU3Y
1.  Ywucnosas nocienoBaTedbHOCTh. [Ipenen 4ncinoBoi mociuenoBaTelbHOCTH. beckoHeuHO Malibie U OecKo-

HEYHO OOJIBIIKE TOCIen0BaTeNbHOCTH. Yucio €.

2. t X2
Haiiti mponsBogHyo GyHKIMHA Y =

745
1. HaiiTu mpon3BoaHyIO Y,
a) y:arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) X=¢€'cost, y=e'cost
y
2. Haittu Iim(l— L J
x> X arctgx

1
_ 2
3. TIpoBecTy MONHOE HccnenoBanue u noctpouts rpadux f (X) =X+ =z

1. Brpluucnute npenenst:

n+1 n-1 H
Liim2 =5 2 im0 5 im (1o 3¢
n—>w 3N 4 BN x—01 _ @X x—+0
2. BeraucauTh IpOn3BOTHEIE:
C0os6 .
yz_i 2. y=arctg2;+smln2x
3sin(12x+1) 11— 2%2
X+4 2

1. IlocTpouts rpadguk: y=——; y=
X+2 VX+2
2. Haiitu npenesnsr:

D Iim(2—n)2—(1+ n)’ 2)"m\/n+2—\3/8n3+3
”*"(1+n)2—(2—n)2 oo 4n+54n
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3) Iim(2n2+3] 4) Iimn(\/n2+1—n)

n—o 2n2 +1 n—o
0, x<—rx
3. HccrnenoBarh Ha HENPEPBHIBHOCTh M BBIIOJHUTD YEPTEkK: Y =<SINX, —7 <X <0
T, x>0

2-oii cemecTp

Boruucauthb HEONIPEACJICHHBIC HHTEI'PAJbI

dx dx
1 [———— 2.[x-2%dx 3. [e*cosxdx 4.[———— 5.[xcos3xdx
I2(x+\/; J J jx2—6x+18 J
dx Xx—1 X+1 dx sin® x
6. [——— . [————dx 8. [——dx 9. 10. dx
IX2+6X+5 J.\/X+l+2 J.X2+3 J.,ll_xzarcsinx ICOSZX

Boruncianrtb ONpEeaCJTCHHBIC HHTEIPAJIbI

1 Tasin?xcosxdx 2. |- 3fx-nmerax 4] 5 &
"o T0143x o 1xJ7+1Inx S 11+4/3x-2

2 2 -4 1y2 V3 3 2
L+X 77 g X2y 07X _dax 10, [Va—x7dx
“2arctgx 1(3x+5) 0o X“+1 0 4/1+ X2 0

Heco0cTBeHHbIe HHTErpPaJIbl
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISETCS CXOASIIUMCS

Tx/;dx, Tx‘adx, T\/Fdx :
1 1 1

©  dx
2. Brerauciaute I/IHTeraJ'I, YCTaHOBI/ITL €ro CXOOANUMOCTh NN paCXOI[I/IMOCTL J. 1 >
Sol+X

o0
3. Berauciauth HUHTErpajl, YCTAaHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTD .“n xax
1

a dx
4. Ber4ucinuTh HECOOCTBEHHBIN MHTETpall [ ——, YCTAHOBHUTH €0 CXOIMMOCTb HIIN
04/ X
pacxoguMOCTb.
1
dx
5. BI)I‘—II/ICJ'II/ITI) HeCO6CTBeHHBII/I I/IHTeI‘paJ'I _2 , yCTaHOBI/ITB €ro CXOoanuMoOCTh UJIN
-1
paCXOI[I/IMOCTB .
1
dx
1. BBI‘-II/ICJ]I/ITB HCC06CTBCHHBII7I I/IHTeraJ'I _3 . yCTaHOBI/ITL €ro CXOOANUMOCTh NJIN
0
paCXOI[I/IMOCTB.

BbruncauTh 1BOMHbIEC HHTEIPAJIbI

1. [[(x+5y)dxdy, D={(x,y)0<x<1 0<y<1}.
(D)
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2. [[(10—x* — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D —MHOXECTBO TOUEK MIOCKOCTH, OFPAHMYEHHOE JIMHUAMH Y =X, Y= X’.

(D)

4. [[4xydxdy, D — MHOXECTBO TOYEK IIOCKOCTH, OTPAHUYCHHOE JTHHUSIMU
(D)

x=1 y=X y=3x
5. [[(x* +y)dxdy, D — MHOXECTBO TOYEK ILIOCKOCTH, OTPAHHYCHHOE INHUSIM
(D)
y=x/2, y=2%x, y=2/x (x>0).
BpruncnuTe ABOMHBIE HHTErPAIIbL, IEPEN K ITOJISPHBIM KOOPAUMHATAM

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

2. [[ByYx*+y? —2)dxdy, 20e D={(x,y):x*+y*<4}.
(D)
3MEHUTH MOPSAI0K MHTErPUPOBAHHUS B IBOMHOM HHTErpaIe

1 x? —X 1 2-y
1. [ [(x*+y®)dxdy, 2. fdxaj f(x,y)dy, 3. [dy [ f(x y)dx.
00 0 2X 0

Jy

Haiiti 06bem Tena, morydeHHOro BpaiieHrneM BOKpyr ocu OY (urypsl, orpaHU4EeHHON JTHHUSIMH

y=x*, y=1 x=0.

Haiiti 06bem Tena, morydeHHOro BpamieHrueM BOKpYyTr ocu OX (uUrypsl, OrpaHU4eHHON JTHHUSIMH

y=x? y’=x.
Haiity nomaas GUrypsl, OrpaHHYEHHOM THHAAME Y = X°, Y =—X+2
(I)yHKHI/II/I HECKOJBbKHX IMEPEMEHHDbIX

o 4 14
HaiiTi yacTHbIe TPOM3BOHBIE BTOPOTO MOPsIKA, YOSTUTHCS, UTO ny =7

yX
x2—y? X2+3y2
1.z2=¢ , 2.z=cos(x’-2xy), 3.z=+y?-2x, 4. z=In(xy—-x?), 5.z=—"2-,6.
Xy
z=ctg(2x+3y), 7. z=sin(x?y), 8. z=e€Y 9 z=xcosy, 10. z=y?sin’x.

Haiitu rpaguent dynkunn z = f(X,y) BTouke M, (X,,Y,)

2 X4+3 2 2
1. Z:%, M0(416)1 2. Z:Tyyl MO(l’_l)i 3. Z=%, MO(Z’_Z);
4. 2=x>-3y’x, M,(32).
HCCJ‘ICHOBaTB Ha S5KCTPpEMYM (I)YHKL[I/IIO
1. z=x*—x+Yy*+2y, 2. 71=2X"+xy—X+Y°,
3. z=x"-2x+4y-y?, 4. z=x"-3x+3y*+4y,
5. z=X"+y* +4xy.

Panw1

HccnegoBaTh Ha CXOAUMOCTD pAAbI

i 2 o0 — i o0 j— o0 o0 n
1.Zsmzn’ > Z1 sinn 3 % n-3 4 zn+5 | e zm[gj |

n=1 N n=1 n2 +1 ’ .n=1n +10’ -1 5" n=1
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w QM = 2n+1)" = 4n? -3 = In%3n - 10
6. > ——, 7. 8. , 9. , 10. )
nZ::l n" nz—:l(5n+4j nz:14n2 +3 né n nZ::l(n +1)In*(n+1)
BBI?[CHI/ITI), CXOOUTCA 11 a6COJ'H'OTHO, YCJ'IOBHO NN paCXOI[I/ITCﬂ pHI[
» _ n-1 - _1\n o (—1\" o (— n+1 o _1\n
(D A 2,2(_1)3, 3 M 4. 507 5 O
n=1 n=1 (6n + 2) n=1 6 n=L 5n n=1 4 13n2 +1

@jn(n +1)

é(_l)n(Znn— lj '

3. Haiitu mHTEpBa CXOJUMOCTH Psijia M UCCIIE0BATh €0 MOBEACHUE Ha KOHIaX MHTEpBaja

= n (x)
CXOOVMMOCTH >—1—1.
n=n+1\ 2

4. Paznoxwuts B psin Teitmopa mo crenensm X pynkmnuto  f(X) = , UICTIONIB3YS

X* —5X+6
rOTOBOE Pa3JIoKeHHE.
5. Paznoxuts B psig Teiinopa o creneasm (X — 7 /2) dynkmuro T (X) =cosx,

HCIIOJIB3Ysl TOTOBOC PA3JIOKCHUC.

3-uii cemecTp

TecToBoe 3a1aHue 10 00LIKHOBEHHBIM M (¢ epeHIHATbHBIM YPABHEHUAM

3AJIAHME 1.
YcTaHOBUTE COOTBETCTBUE MCKAY HOMCPOM YpPAaBHCHUA U €0 TUIIOM
1) xy'+2y=x"sin2x 2) (L+y?sin ZXIde—Zycos2 xdy =0

3) y'—4—xy=2x\/§ 4) yN3+2x7y = x,/3+2y7 .

- YPaBHEHUE C pa3JeA0IIUMUCS IEPEMEHHBIMH,
JTuHeitHoe AudepeHnnaibHOe ypaBHEHHE,
ypaBHEHME B MOJHBIX Auddepernnanax,

- ypaBHeHue bepHyun,

YpaBHEHUE, IPUBOSAILEECS K OTHOPOAHOMY.

3AJIAHWE 2.
Jlano ypaBHenwue nepsoro nopsaka (5xy? + x°)dx—(y* —5x’y)dy=0 B dopme, conepxameit xud-
depenrmans!. ITpuBenuTe €ro K BUY, pPa3pelleHHOMY OTHOCHTEIBHO TIPON3BOIHOL.

‘ Otset ‘ ’

3AJIAHHUE 3.
Jlano nuddepennuansroe ypasuenne Y = (2k +3)x*, Torma dymkmms Y =2X> sBIAeTCs ero
perienreM npu K, paBHOM:

‘ Otser ‘

3A/TIAHHUE 4.

dx
O6muit uaTerpan audhepeHuansHoro ypapaenus Y- dy = —, HMMEET BUJL
X

‘ Otser ‘ ‘




3AJJAHUE 5.
VKaKUTe UHTErPAIbHYIO KPUBYIO perieHust 3agaun Komm it 06bIKHOBEHHOTO T depeHImaib-
Horo ypaBuenust Xy' =y-1 y(@)=2.

yA

N ™ >

0
-1

<Y

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

3AJIAHHUE 6.
Jlano nuddepennuanbHOe ypaBHEHHE BTOPoro mopaaka Y” = X + X. Toraa obiiee pemenue ypas-

HEHUS UMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x*+C,x+C 2) y=—x*'+=x*+C,x+C
)Y 12 3 1 2 )Y 12 5 1 2

3

3) y=2—14x4+%x +C,x+C, 4) y=6x*+2x>+Cx.

3AJTAHME 7.
Pemenue 3amaun Komm  y" =2x+1, y(0)=y'(0)=0 MUMEET BH/T

BAPUAHTBI OTBETOB:

3 X3 X2 3 3

X X X
Dy="—+x* 2)y="t+" 3 y="sx’ 4 y="-x
)y 3 )y 3t )Y 5 )y 5

3AJTAHME 8.
Jano nuddepennuansHoe ypaBaenue Broporo nopsaka 2Xy"—Yy' =0, Torma ero obiuee perieHue

UMEET BUJI:
‘ Otset | ‘

3AJIAHHUE 9.
Jano muddepeHimanpHoe ypaBHeHne BToporo nopsaka Yy ctgdx+4y' =0, Toraa ero obuiee pere-

HHUC NUMECT BU
BAPUAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C, cosdx+C,

3) y=C,;sin4x+C, 4) y=-C,sin4x+C,.
3AJIAHUE 10.
KopHu xapakrepicTHiecKoro ypaBHenus paBHel K, =K, = —1, k3, 4 = +2, Torna gyHnamen-

TaJlbHasl CUCTEMa pelleHUH JTMHEHHOro 0AHOPOIHOTO U (PEepeHINATFHOIO YPAaBHEHUS C MOCTOSH-
HbIMH KO3 puninenTamu OyeT UMETh BUJL

BAPUAHTbI OTBETOB:
1)y, =e*, y,=e”*, y;=cos3X, Y, =sin3x
2) y,=e", Y, = e, Y3 = e, Ys = e ¥
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3) y, =€, y,=e", y,=cos3x, y,=-sin3x

X —-2X

4) y,=e%, y,=xe*, y,=e*, vy, =e

3AIAHHME 11.
Kopuu xapakrepucTuueckoro ypaBHenus pasubl Kk, =k, =5, k,, =5=*i. Torna obmee pemenue

JMHEHHOTO OHOPOJHOTO A (EepeHINATFHOTO YPaBHEHHS C TIOCTOSHHBIMU Koddduientamu Oy-
JeT UMETh BUJI:
‘ OtBet ‘ ‘

3AJJAHME 12.

WsBecTHa (yHmaMeHTalbHAas CHCTEMa PEIICHHH OIHOPOIHOIO JIMHEHHOrOo Mud(depeHIMaIbHOTO
ypaBHeHHS: Y, =1, Yy,=X, Y,=x°. Torga 4acTHOE pElICHHE YPAaBHEHHUs, yJIOBICTBOPSIOLICE
HayaiabpHbeM yooBusam  Y(0) =2, y'(0)=-1,

y"(0) =—2, pasHo:

BAPUAHTBI OTBETOB:

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

3AJTAHME 13.
®Oynkuus Yy =C,e* +C,xe* sBisiercs 00LIMM PEIICHHEM JIMHEWHOro OAHOPOIHOTO auddepeHiu-
aJIbHOTO YPaBHEHUS C MIOCTOSHHBIMH KO3((HUIIMEHTAMH, TOT/Ia Er0 XapaKTEPUCTHYECKOE yPaBHEHUE

HMEET BUJI
BAPUAHTBI OTBETOB:

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

3AJTAHME 14.
OG6iuee pemenne auppepentmansaoro ypasaenus Y +4y'+3y =0 umeer Buj

| OtBer | |

3AJIAHHME 15.
YacTHOMY  pELIEHUI0  JIMHEWHOTO  HEOAHOPOAHOro  Au((epeHlnaTbHOr0  ypaBHEHUS
y"—3y'+2y=2x—-1 10 Buay €ro npaBoil YaCTH COOTBETCTBYET (PYHKIIUS

BAPUAHTEI OTBETOB:
1) y.=AC+Bx 2) y.=Ax+B 3)y.=Ax 4)y =AC+Bx+C..

3AJIAHHME 16.
JlaHo nuHelHOe HEOAHOPOAHOE AU( P epeHIInaTIbHOe YpaBHEHUE C TIOCTOSHHBIMU KO3 PUIIEeHTaMU

2y"+y'+2y =xe*sin2x. 3ammcaTh BHJ YAaCTHOTO PELIEHUS C HEONPEAEICHHBIMU K03 UIMeH-

TaMH
‘ Otser ‘ ‘

3AJIAHHUE 17.

JlaHo nuHelHOe HEOAHOPOJHOE Au( depeHIInaTbHOe YpaBHEHUE C TIOCTOSHHBIMU KO PUITEeHTaMU
y"+4y =2ctg2x. B kakoM Bujie Clle/IyeT HCKAaTh YaCTHOE PElIEHHE HEOIHOPOIHOIO YPAaBHEHHS Me-
TOJIOM BapHaIlMX IPOU3BOIHHBIX IIOCTOSIHHBIX ?

‘ OTtBer

3ATAHME 18.
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Pemenue kpaeBoii 3amaun y" = 2X +1, 0<x<3, y0)=1 y(@3)=9/2

HMEET BHUI
3 2 3 2

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

y:X—+X——9x+l 4) y:X—+X—+—0x+1.
3 2 3 3 2 3

3AJIAHME 19.

Jlano nuddepennuansaoe ypapaenue Yy = y° +2X u nauansHoe yciosue Y(0) =1. Torma mepssie

TPU YICHA Pa3JI0KEHU €10 PELIEHUs B CTEIICHHOU PsiJi UMEIOT BUJT
BAPUAHTBI OTBETOB:

1) 1+x+5x* 2) 1+x+0,25x? 3) 1+x+0,5x 4) 1+x+25x%°.

3AJIAHME 20.
r_ 3 1
Oomiee penierne cucteMbl UM HEepeHIINAIBHBIX YPaBHECHHI {yl, %
Yo =2y,—Y,

HNMECCT BU
BAPUAHTBI OTBETOB:

y, =C,e”+C,e™¥, y, =Ce ™ +Ce™,
1 2 2 2

) y2 zgcleZX _Cze_3x ) y2 =_§Cle_2x _Cze—3x

y, =C,e” +C,e¥, y, =C,e ™ +C,e¥,

3) 2 4) 2

Y, = §Cle2X +Ce™ Y, = —§Cle2X +C,e™,

4-pl1ii cemecTp
TecToBOe 3a1aHMe 10 TEOPHHU BePOSITHOCTEH M MATEMATHYECKOH CTATHCTHKE

3AJAHHME 1

KonnuecTBo crioco60B pacripeneneHus TpexX NPU30BbIX MECT B OJIMMIIHA/IE 10 TEOPUU BEPOSTHOCTEN
cpeau 10 y9acTHUKOB paBHO

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

3AJIAHHUE 2
W3 ypHBI, B KOTOpOil HaxosaTca 6 OenbIX U 4 4YepHBIX IIapa, U3BJIEKAIOT Hayjnady 2 miapa. Toraa

BEpPOSITHOCTH TOTO, YTO 00a 1mapa Oy ayT OembIME, paBHA
BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AIAHUE 3

B xpyr paauyca R Opomiena touka. Toria BepoITHOCTh TOTO, YTO OHA MOMA/IET B 3aIITPUXOBAHHYIO
o0acTb, paBHa
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J/ 30{% /‘%\

NG X

NP

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

3AIAHHUE 4

Hecosmectrbie cobeituss A, B,C He 00pasyioT mosiHyro rpymniy coOBITHI, €CJIH UX BEPOSITHOCTH
paBHBIL:

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

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

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

3AJIAHHUE 5
Bpocatot 2 monetsl. CoObiTus: A - Tep0d Ha epBoil MoHeTe, B- nudpa Ha BTOpOil MOHETE SBISIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3ATAHUE 6

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

IIpoca paBHa

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

3AJAHHUE 7

B nepBoii ypHe 6 OenbIx U 8 4epHBIX IIApOB, BO BTOPOi 7 OeibIX U 3 yepHbIX 1apa. M3 Haynady

‘BSSITOﬁ YPHBI BI)IIHYT onuH 1map. Torjga BEposSTHOCTh TOTO, YTO ATOT IIAp OKaXKeTCsi OeIbIM, paBHA ‘
Otser

3AJIAHUE 8
CoObiTHe A MOXET HACTYNHTh JIUIIIb IIPH YCIIOBUU MOSBICHUS OJTHOTO U3 2-X HECOBMECTHBIX COOBI-
il B, 1 B,, o6pasyromux nonnyr rpynmy. M3sectHsl BepostHocTs P(B,) =2/3 u ycnoBHble Be-

positHocTH By (A)=1/3, B, (A)=2/5. Torna BeposTHOCTb COOBITHS A pasua
BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AIAHHUE 9
JluckpeTHas cilydaiiHas BETUYMHA 3aJlaHa 3aKOHOM paclpesieNIeHus] BEpOsSTHOCTEN
X 1 3 5

P 0,1 0,3 0,6
Torna eé QpyHKIMs pacnpe/enenus BeposTHocTeld (X) HWMEET BU/I

BAPUAHTbBI OTBETOB:
0 npu X<1 01 npu x<1
0,3 1<x<3 0,4 1<x<3
D F={y o 2 Fp=1," "
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>95
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0 npu X<1 0 npu X<1

01 1<x<3 01 1<x<3
3) F(x)= npu 1<X 1) F(x)= npu 1<X

04 npu 3<x<5 03 npu 3<x<5

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

HenpepbiBHast cirydaiiHasi BeIMUMHA 3a/laHa HHTETPATIBHON QyHKIUEH
0 npu X<0,

pacnpesienenus BepostHocTelt F(X)=<Xx°/9 npu 0<x<3,
1 npu X>3.

Toraa miaoTHOCT BeposTHOcTel | (X) HAMEET BUI

| OtBer |
3AJJAHHUE 11
I'paduk rotHOCTH BepositHOcTeit f (X) mokasan Ha pucynke. Toraa 3HadeHue a
f(x)
a
o’ 2a X
paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)4/2  4)2.

3AJTAHHUE 12
JlMckpeTHas cilydaiiHasi BeJIMYMHA 3a/laHa 3aKOHOM pacipezieNieHHs BEpOSTHOCTEH
X 0 1 3
P 02 03 05
Torna e€ MaTeMaTHYECKOE OKUIAHUE U JUCTIEPCUsI PABHBI
‘ Otser | ‘

3AJAHHME 13
BepositHoCTh osiBiieHUst coObITHs A B 30 HE3aBHCHMBIX HCIIBITAHHSIX, POBOIUMBIX 110 cxeme bep-

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

3AJIAHHUE 14

HenpepeiBHas citydaiiHasi BeJIMUUHA pacipe/iesieHa paBHoMepHo Ha uHTepBaie (6, 10). Torga e€ ma-
TEMATHYECKOE OXKHJIAHNE U JIUCIEPCHUSI COOTBETCTBEHHO PaBHBI

‘ Otset ‘

3AJAHHUE 15

HenpepeiBHas citydaiiHast BenuunHa X IMOJYMHEHA HOPMAJIbHOMY 3aKOHY pachpezesieHHs ¢ MaTe-
marnueckuM oxuaanneM M (X)=a=20. BepositHocTh ¢€ nonaganus B uatepsan (20, 25) paBHa
0,4. Torna BeposiTHOCTB €€ monaaanus B uuTepsan (15, 20) paBHa

‘ OtBet ‘ ’

3AJIAHME 16
CTaTucTHYeCKOEe pacrpeielieHie BEIOOPKH UMEET BUL
X. 2 4 5 8
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n 2 5 7 6

I
Torma oTHOCUTENIBHAA YaCTOTa BADUAHTBL X, =4 paBHa

‘ Otser |
3AJAHUE 17
ITo BeIOOpKE 0OBeMa N =100 MOCTpOEHA TUCTOTrPaMMa YacToT.
n
h
10
8
a
2
04 8 12 16 X
Torna 3HaueHue a paBHO:
‘ OtBet ‘
3AJJIAHHUE 18

M3BeCTHO CTaTUCTUYECKOE paclpeieIeHHe BEIOOpKU
X; 6 7 10 12 13

n. ) 6 8 7 4

Torna e€ BeiOOpo4Has cpennss X, paBHa

‘ Otser | ‘
3AJAHHME 19
Jlana BbiOopka oobeMa N. Eciau kakaplid 31eMEHT BIOOPKH YMEHBILIUTH B TPU pa3a, TO BEIOOpOYHAs
cpemasa X, .
BAPUAHTBI OTBETOB: 1) He usmenurcs 2) yMmeHbLIUTCS B 3 pasa

3) yBenuuutes B 3 paza  4) yMeHbIIUTCS B 9 pas.
3AJTAHHME 20

Mopa M u Meanana m, BapHaIllMOHHOIO psja
X: 12 13 15 16 18 20

n. 4 9 18 14 11 )

1
PaBHBI
‘ OtBet ‘

3AJAHHME 21
Bri6opouHnas cpeaHsis A5 JaHHOTO CTaTUCTUYECKOTO pacnpeziesieHus: BBIOOpKU
X; 2 4 5 8 10

n. 4 7 14 8 7

paBHa X = 6. Torga Beibopounas gucnepcus D, pasna
BAPUAHTLI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.

3AJJAHUE 22
Haiitu moBepuTENbHBIA MHTEPBAJ IS OLEHKH ¢ HafeKHOCThIO ¥ =0,95 Hen3BecTHOro MaTeMaTH-

YCCKOr'o OXUJAAaHUS HOPMAJIBHO pacClpCACICHHOIO IMPpHU3HAKa X FeHepaﬂbHOﬁ COBOKYITHOCTH XO'

eciu u3BecTHBI 006eM BeIOOpku N =30, BeibopouHas cpennss X, = 2500, cpenHee KBagpaTudecKoe
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OTKJIOHCHHE TeHepalbHON CcoBOKynmHOCTH o =100, KBaHTWIIb HOPMAaJbHOTO pacCIpeeiICHHUs
t=2,58.
| OtBer | ‘

3ATAHHME 23
[Ipu mocTpoeHUU ypaBHEHHs JMHEHHOM perpeccun Y Ha X @ Yy =ax+bh momydeHs ciemyromime

pesyastatsl: I, =05, o, =2, o,=11. Toraa BeibopouHblil KO3 duLMEeHT perpeccuu OyneT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AIAHHUE 24
Bri6opouHoe ypaBHeHHE THHEHHOMN perpeccun Y Ha X umeet Bua: Y = 2X—3. Torma BEIOOPOYHBIi

KO2(DPUITMEHT KOPPEIALUA MOXKET OBITh PaBEH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHME 25
Ecnu ocHoBHas runotesa umeet Bua H,: a=16, To koHKypupyto1eil Oyer runoresa:

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;

OLICHKA «yJIOBJIETBOPHUTEIHHOY - 32 HE MeHee 50-60% mnpaBUIbHBIX OTBETOB;
OIICHKA «HEYIOBJIETBOPHUTEIBLHO» - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

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

JUHEMHAS U1 BEKTOPHAS AJITEBPA

Matpu1ibl, TUIIBI MATPHLL.

Omneparuu ¢ MaTpUIlaMH, KX CBOMCTBA.

YMHOXEHUE IPIMOYTOJIBHBIX MATPHIL.

MatpuyHas ¢popma 3alIUCH CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHUH.

Onpenenureny U UX CBONCTBA.

[Tonsitue onpenenurtenss. MUHOPHI U anredpanyecKue J0NOTHEHUS.

CucTeMbl TMHEWHBIX alNreOpandyecKux ypaBHEHH, OCHOBHBIE TOHATHUS U ONPEIEICHNUS.

[IpaBuno Kpamepa penienust cucteM JTMHEHHBIX YPaBHEHU.

OOparHas MaTpHIa U €€ BEIYUCIEHHE. Y CIIOBHE CYIIECTBOBaHUS 00OPaTHOW MaTpPHIIbI.

10 Pemenue cucrem TMHENHHBIX anreOpandyeckux ypaBHEHUI METO0M OOpaTHON MaTpHUIbI.

11. Metopn "aycca pemienus cucteM JTMHEHHBIX YpaBHEHUH.

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

13. Panr matpunsl. Teopema Kponekepa — Kanesmu.

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

15. TlonsiTue BeKTOpa U JIMHEHHBIE ONepallui HaJl BEKTOpPaMH, CBOMCTBA ONepalui.

16. JIuneitHast KoMOWHAIUS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEWHAs 3aBUCUMOCTh T€OMETPUUECKUX BEKTOPOB. Kputepwii u-

HEHUHOH 3aBHCUMOCTH.

CoNoUA~AWNE
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18. TTonstue 6a3uca. KoopauHatel BEKTOpA.

19. OpronopmupoBanHsbIii 6a3uc. Pa3nokenue BeKTOpa 1o BeKTopam 0asuca.

20. YnopsimoueHHast TpoliKa BEKTOPOB.

21. CxanspHOe, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22.YcnoBusi OpTOrOHATLHOCTH, KOJTAHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23.

JInnelinble mpocTpaHCTBa.

24. Matpuiia nepexona oT 6a3uca k 6asucy.
25. CoOcTBEHHBIE BEKTOPBI U COOCTBECHHBIC 3HAYCHHSI MATPHIIBI.

APwnh R

o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

MATEMATHUYECKHA AHAJIN3

[TonsiTHE IEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIMOHAIBHONW 3aBUCUMOCTH, KiIacCU(UKaLus PyHKLIUH.

OnpeneneHye U THUIbI YUCIOBON MOCIIEI0BATEIbHOCTH.

[Ipenen 4ncnoBoil mociaen0BaTeIbHOCTH. ApUdMeTHUecKue OoNepalu Hajl MOoCieA0BaTeNbHO-
CTSIMHU.

VYcnoBus CylIecTBOBaHUS KOHEYHOT'O IIpeJiesia YUCIOBOU MOciie0BaTeIbHOCTH (TeopeMbl Komn
u Beiiepupacca).

Bropoii 3aMmeuarenbHbIN Tpeaen.

[Mpenen ¢pynkmun. Onpenenenus. I 'eoMmeTprudeckas HHTEPIPETALUS TOHATHS pesesna QyHKIIHH.
CBolicTBa NpeieIioB.

beckoneyHo maibie, 6eCKOHEUHO OObIINE (DYHKIHH.

[TepBrlii 3aMeUaTeNIbHBIN TPEACI.

beckoHeuHO Masble BEJIMUMHBL. DKBUBAJIEHTHBIE OECKOHEYHO Majible U UX UCIOJIb30BaHUE IIPU
BBIUUCIICHUHM ITpeIesioB. Talmuia SKBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepbiBHOCTD (hyHKIIMU B TOUKE U Ha TpoMexyTke. OnHOCTOpoHHUE npeaensl. Knaccuguka-
1Sl TOUEK pa3phiBa rpaduka.

CaoiicTBa (yHKIIUH, HEMIPEPHIBHBIX Ha 0Tpe3ke (TeopeMbl Beitepirpacca, bonsiano — Kommn).
[TpousBonHas. ['eomeTpudeckuil u puzndeckuil cMbici npous3BoaHol. KacarenbHas u Hopmaib
K TUIOCKOM KPHBOM.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.

CBs13b MEXY CyIIECTBOBAHUEM IIPOM3BOJHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOH 7K€ TOYKE.

[TpousBoHast CyMMBI, IPOU3BEIeHUs, YacTHOTO. [I[pon3BoaHast Cl10XKHON 1 00paTHON (QyHKITUH.
[Tpon3BoiHas MapaMeTpUUYecKH 3aJaHHON (QyHKIIUH.

[TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue ca0xKHOH MOKa3aTeIbHONU QYHKINU.

Huddepenunpyemocts. Juddepennnan. 'eomerpuueckuii cMpicn auddepennnania.
[TpousBoHbIE U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl uddepenmanpaoro ucumncienus (reopema depma, Teopema Pois, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuno Jlonurans.

Mmuorounen Telinopa u ero cBoiictBa. @opmyina Teitnopa. OcraTounslii wieH popmyssl Teitnopa
B (hopme Jlarpanka u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkcrpemyMm. Heobxoaumoe ycimoBue 3KcTpeMyma.

JloctaTouHble yCIOBUS IKCTPEMYyMa.

JHocraTouHoe ycioBue Bo3pactanus (yObiBaHUs) QYyHKIIUH.

Haubosnbiiee u HanMeHblee 3HaYeHUS (DYHKIIMU Ha OTPE3KE.

BeIimykiocTh, BOTHYTOCTb, TOYKa Neperuda. JloctatouHoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue TOUKH neperuda. JlocraTrouHoe ycinoBue neperuoa.

OO0mas cxema IMOCTPOCHUsI M KiCCIIeIOBaHUs Tpaduka QyHKIIH.
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. Beruncienue niomaan U AiIUHbI KpHBOfI, 3aJIaHHOM YpaBHCHUAMU B HapaMeTqueCKOﬁ (bopMe.
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14.

OYHKIIMU HECKOJIbBKUX NIEPEMEHHBIX

OmnpeneneHne 1 TeOMETPUIECKUN CMBICT (PYHKINH JIBYX EPEMEHHBIX.

JIuHUYM ypOoBHS (YHKLUH JIBYX [IEPEMEHHBIX.

YacTHble TPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MIEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@DyHKIUHN HECKOJIBKUX NIEPEMEHHBIX, IIOHATHE MOJHOT0 Auddepennnana.
JuddepenurpoBanue CI0XHBIX GYHKINNA HECKOIBKUX MEPEMEHHBIX.

IIpon3BoiHbIE BBICHIMX MOPSIKOB (PYHKIUU HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe IPOU3BO/I-
Hele. Teopema IlIBapua.

IIpon3BonHas GyHKLMU HECKOJIBKHUX IEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpon3BoHas MO HANPABICHHUIO U TPAJAUEHT CKAJSIPHOTO TOJIS.

OKkeTpeMyM (QyHKIMHM HECKOJIbKUX NEPEMEHHBIX.

. Heobxonmumoe 1 toctaTogHOE YCIIOBHS SKCTpeMyMa (DyHKIIHH ABYX EPEMEHHBIX.

HUHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasnas, HeornpeaeIeHHbIN nHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.
3amMeHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIETICHHOM UHTETpase.
WuTerpupoBaHue ¢ MOMOIIBIO MOABEICHUS 0T 3HaK quddepeHmana.
WuTerpupoBanue paliMoOHAIbHBIX JPOOCH.

WHTerpupoBanue 1o 4acTsIM U 3aMEHa IEPEMEHHO B OIIPE/IeJIEHHOM UHTETpajle.
WuTerpupoBanre TPUrOHOMETPUYECKUX (DYHKIINUN, OCHOBHBIE TPHEMBI.
WuTerpupoBanue UpparoHAIBHBIX (PYHKITUI.

VYHuBepcanbHasg TPUrOHOMETPUYECKas TOICTAHOBKA.

OnpenenenHblil uHTErpai u ero ceoiictea. ®opmyna Hetorona — JleiiOHuna.
[TpunoxeHus onpeneneHHOro HHTErpata K peleHnIo FTeOMETPHUECKUX U (PU3UUECKUX 3a/1ad.
Brrunciienue miomaaei ¢ HoMoIbo OMPEAEIEHHOI0 HHTErpalia.

Brruucnenue monaay KpUBOJIMHEMHOTO CEKTOPA B MOJISPHBIX KOOPANHATAX.

Brruncnenue muomanei B IpsiMOYTOJIBHBIX U IOJSPHBIX KOOPAMHATAX C TIOMOIIBIO ONPEIeIIeH-

HOT'O MHTErpaja.

Beluncnenue QIMHBL IYTU ¢ IOMOLIBIO OIIPEAEIEHHOIO HHTErpaa.

Brluncnenue nmHbBI 1yry KpUBOH, 3aJaHHON MapaMETPUYECKH.

Brruncnenue oobema Tena BpalleHus ¢ MOMOIIbIO ONPEeAEIeHHOTO UHTErpaa.

Brruncnenue mion@aan NOBEpXHOCTH TeJla BpaICHUS.

Heco6cTBeHHBIE MHTErpallbl IEPBOTO U BTOPOro THMA. IIOHATHS CXOAMMOCTH U pacX0IUMOCTH

HEcOOCTBEHHOr0 MHTErpaa.

Heco6cTBeHHBIE MHTETPaANIbI OT pa3pbIBHBIX (DYHKITHIA.

KpatHble, KpuBoIMHEeHbIE, I0BEPXHOCTHbIC HHTErPaJibl,

JIBOMIHOM MHTETpAaI, OIIPENEICHUE U CBONCTBA.

IIpaBuna BbIYKCIEHNS TBOWHOIO HHTErPAJIa.

HexoTtopsle nmpuioxkeHus ABOWHOTO HHTErpaia (K BRIYUCICHUIO IIIO0IIAeH, 00bEMOB, CTaTHYe-
CKMX MOMEHTOB, MOMEHTOB MHEPIIMH, KOOPAWHAT LIEHTPA TAKECTH.

TpolHOM UHTErpall, ONpPEACIICHUE U CBONCTBA.

KprBonmHENHbBIN MHTETpal EPBOro THUIIA .

KpuBosMHENHBIN HHTErpal BTOPOrO THIIA.

HeoOxoaumoe u 10cTaTOYHOE yCIOBHUS HE3aBUCUMOCTH KPUBOJIIMHEHHOTO UHTErpaja OT IyTH
UHTEIPUPOBAHUS.

®opmyna ['puHa.

I1oBEpXHOCTHBIN UHTETPAJ IIEPBOrO TUIIA.

10. DneMeHTHI TEOpUU NOJIS, TOBEPXHOCTHBINA UHTETPaJl BTOPOTO THUIIA.
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PSIJIBI

. UncnoBeIe OJIOKUTEIIHLHBIC pAAbIL. ITousTue CYMMBI OCCKOHEUHOTO paaa. CXOI[SIH_II/IGCSI H pacxo-

JSALIUECS PSABL.

Heo0OxonuMelii mpu3HaKk CXO0JUMOCTH, TEOPEMBI CPAaBHEHUS.

[Tpusnaku Jlamambepa u Korm, nHTErpaibHBIN MTPU3HAK.

3HAKOMEPEMEHHBIE PSAJIbI, A0COTIOTHAS M YCIIOBHASI CXOAUMOCTb.

Teopema JleitbuuIa 0 cX0IMMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@yHKIMOHAIbHBIE PsAJIbl, pPABHOMEPHAs CXOIUMOCTb, ITpU3HaK Beliepmirpacca.
Crenennsie psjabl, TeopeMa Abens, THTepBajl U PaJnyc CXOJAUMOCTH CTEIIEHHOTO psija.
Psin Teitnopa. YcnoBus pa3nioxxuMocTd GyHKIuH B psia Teinopa.

Pasnosxxenue B psin Teilsiopa HEKOTOPBIX PYHKIMM (TaOIUYHbBIE PA3IOKEHUS).
[Tpumenenue psina Teisiopa kK MPUOIMKEHHBIM BBIYUCIICHUSIM.

OBbBIKHOBEHHBIE TU®PEPEHIIMAJIBHBIE YPABHEHUSA

OCHOBHBIC TIOHATUSI TEOPHH OOBIKHOBEHHBIX JH((EepeHInaNbHBIX ypaBHEHHU IMEPBOTO MO-
psziKa: ornpejesieHue 0ObIKHOBEHHOTO JU(QepeHInaIbHOr0 ypaBHEHHs, (OPMBI 3aIIUCH OOBIK-
HOBEHHOTO U (HEpEeHIINATHLHOTO YpaBHEHHS TIEPBOTO MOPSIKA, HOHSATHS OOIIET0 M YaCTHOTO
peleHuid, OOIIEero U YaCTHOIO HMHTErpasioB.
[TocranoBka 3agaun Komm st auddepeHnnanbHoro ypaBHeHHS IEPBOTO MOPSIKA.
Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH pelieHHs s TudepeHMaIbHOr0 YpaBHEHUS
IIEPBOIO MOPSAJIKA.
['eomeTpuueckuii cMbIC 00LIET0 HHTErpajda OOBIKHOBEHHOI'O [I.y. IEPBOIO MOPSIKA.
JuddepennmranbHble ypaBHEHHs IEPBOTO MOPSIIKA C Pa3AEICHHBIMU U Pa3IesSIOUIMMUCS T1e-
PEMEHHBIMU.
Jluneitnsle nuddepeHnranbable ypaBHEHUS NIEPBOro nopsaaka. MeToj Bapuanuu MNpou3BOJIb-
HOM MOCTOSIHHOM.
Huddepenunanbabie ypaBHeHUs N-T0O nopsaaka. OCHOBHbIE MOHITHS: (POPMBI 3aIMCH, MOHSATHS
00IIero ¥ YaCTHOTO peleHH.
[TocTanoBka 3amaun Komm u kpaeBoi 3a1auun 1711 00BIKHOBEHHOTO A depeHIInaIbHOTO ypaB-
HEHUs N-TO nopsaKa.
WnTerpupoBanue nud@epeHuanbHbIX ypaBHEHUH N-ro MOpsSIKa METOJOM MOHMKEHHUS IIO-
psaka.
Jluneitnsle ogHOpOHBIE MU depeHInanbHble ypaBHEeHUs N-ro nopsaka. OOume cBoicTBa pe-
LIEHUH: TMOHATHS JIMHEHHO 3aBHCHUMBIX U JIMHEWHO HE3aBUCUMBIX PELICHUH, ONpEeAeIUTEINs
Bpouckoro, nonsitue GpyHaaMeHTaIbHON CUCTEMBI PEIICHUH,
Teopema o cTpyKType 00111ero pemieHus: 0ObIKHOBEHHOTO JIMHEHHOTro 0JTHOpOoAHOrO Auddepen-
[UAIBHOTO YpaBHEHUS N-TO MOPsIKA.
Jlunelinble ogHOpOAHBIE AU epeHnanbHble YpaBHEHUs N-TO TOPSIIKA C TOCTOSIHHBIMU KO3 (-
¢unuenTaMu. XapakTepuCTHUYECKOE YPaBHEHHE, €T0 CBA3b C JU(depeHIINaTbHbIM YPaBHEHUEM.
Buj yacTHBIX pemieHuil JHHEHHOro OJHOPOJHOrO UG QEPEeHINATBPHOIO ypaBHEHHUS N - TO
MOpsAIKa C TOCTOSIHHBIMU KO3()(UIIMEHTaMU B 3aBHCHUMOCTH OT BHJAA KOpPHEH XapaKTepu-
CTHYECKOI'0 YPaBHEHUS.
Jluneiinbie HEOTHOPOAHBIE TU(DPEepeHITNATBHBIE YpaBHEHUs. Teopema 0 CTPYKType O0IIero pe-
LICHHUS.
Pemennie TMHEMHBIX HEOMHOPOAHBIX MU (EPEHIMATBHBIX YPaBHEHUM ¢ MOCTOSHHBIMH KO3(-
¢urmentamu. Meron noadopa 4YaCTHOTO pEIIeHUs IS TPaBbIX YacTel BUIa

f(x)=P,(x)e”, f(x)=M cospx+NsinpXx,

f (X) = P(x)e™ cos Bx+Q(x)e” sin BX.
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Pemenne JMHEHHBIX HEOOHOPOAHBIX IU(PPEPEeHINATbHBIX YPaBHEHUH METOJOM BapHalluu
IIPOU3BOJILHBIX ITOCTOSIHHBIX.

[TocTaHOBKa U pelieHue 3a/1a4y Ha COOCTBEHHbIE 3HAYCHHUS.

Cuctemsl muddepeHraabHbpIX ypaBHeHUH. [lonsaTre HOpManbHO# cucteMsbl. [lonsaTus o6ero
U 4aCTHOIo peleHui cuctembl. Teopema o mnpuBeneHMH Au(p(EepeHUaTbHOTO YpaBHEHUS N-
ro NOpsAKa K HOpMaJabHOU cucTeMe. MeToa UCKITH0YEHUST HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEH

Buapl cinyualiHbIX COOBITHA.
Knaccrndeckoe u cTaTHCTHYECKOE ONpEACTICHUS BEPOSTHOCTH MOSIBICHHSI COObITUSI. OCHOBHBIC
(bopMyITbl KOMOMHATOPUKH.
[IpyHIMI CTATUCTUYECKOM YCTOMYMBOCTU OTHOCHTENBHBIX YaCTOT. CBS3b M pa3INUUE MEKIY
KJIACCUYECKHUM U CTaTUCTUYECKUM OIIPEAEICHUSAMHI BEPOSTHOCTH.

['eomeTpryeckoe onpeeneHne BeposaTHocTr. 3anada broddona.
Anrebpa coObiTuil. [IoHATHS CYyMMBI U IPOU3BEIEHUS COOBITUI, UX TFeOMeTpUuYecKas HHTepIpe-
tanus. OCHOBHBIE 3aKOHBI alIreOpbl COOBITUH.
Teopema crnoxeHus BepOATHOCTEH /11 HECOBMECTHBIX cOObITHH. CeaCTBHS U3 Hee.
TeopeMa ci0xeHUsI BEpOATHOCTEHN ISl COBMECTHBIX COOBITHIA.
Teopema yMHOKEHHsI BEpOSITHOCTEH U151 3aBUCUMBIX M HE3aBUCUMBIX CcOObITUH. [IoHsATHE yCI1OB-
HOM BEPOATHOCTHU.
Teopema 0 BEpOSITHOCTH NOSABICHUS XOTS ObI OTHOTO COOBITHS.
@opMyia MOJHON BEPOATHOCTH.
®opmyia bepnyiun.
JlokanbHas u uHTErpanpHas Teopemsl Jlarnaca.
Omnpenenenne U TUIBI CITydaiHbIX BeIU4nH. [IoHATHE 3aK0HA pacnpeneneHus Ciy4aiiHON Beu-
yuHbl. P pactipenenenus.
WuTerpanbHas GyHKLUs pacnipenenenus BepostHocTeil. Onpenenenne, BEpOSsTHOCTHBINA CMBICI
Y CBOMCTBA.

[TnotHOCTH BeposiTHOCTEH. OmpeneseHne, BEpOSITHOCTHBIA CMBICT U CBOMCTBA.
CBs13p MEXKIy UHTErpaJbHOM (yHKUIMEH pacnpeneneHns BEpPOATHOCTEH M IJIOTHOCTHIO BEPO-
ATHOCTEH.
Onpenenenre, BEPOSITHOCTHBIM CMBICT U CBOMCTBA MAaTEMaTHUYECKOTO OXKUJAHUS JUISl JTUCKPET-
HBIX Y HETIPEPBIBHBIX CIIyYallHbIX BEJIWYHUH.
Ormpenenenne, BEpOSITHOCTHBIA CMBICIT U CBOMCTBA JIUCTIEPCHUU.
buHOMMAaNIBHBIN 3aKOH PaCIpENCIICHHUS.
CpenHee U HauBepoOsATHEHIIIEe YKCIia TOSABIEHUN COOBITUS TPU OMHOMHUATIBHOM PACIIPEIETICHHH.
3axoH pacnpezenenus Ilyaccona.
PaBHOMEpHBIN 3aKOH pacnpeneseHns BEpOSTHOCTEM.
[IOKA3aTENIbHBIA 3aKOH PACIIPEIECIICHUS] BEPOSTHOCTEH.
HopmainbHblii 3aK0H pacnpeieeHusl BEpOATHOCTENW. BeposTHOCTh monafganusl HOPMAaJIbHO pac-
IIPEACIICHHON CIIy4allHOM BEJIMYMHBI HA IPOU3BOJIbHBIN KOHEYHBIM HHTEPBAJl.
BeposiTHOCTE mOmagaHus HOPMAJIbHO PACHpEACIICHHONW CIy4YalHOM BEIMYMHBI HA WHTEPBAJ,
CUMMETPUYHBIA OTHOCUTENILHO CpeHero 3HaueHus. [Ipasuio tpex curM. Teopema JlsmyHoBa.
[IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

MATEMATHYECKAS CTATUCTUKA

[IpenMer 1 OCHOBHBIE 3aJa4l MaTEMAaTUIECKON CTATHCTUKH.
[TonsaTtue o BeIOOpOUHOM MeTofe. ['enepanbHas U BBIOOPOYHAs COBOKYITHOCTH.
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3. OcHOBHbIE TOHATHSA MATEMAaTUYECKON CTATUCTUKY (BapUallMOHHBIN Psijl, 4ACTOTAa, OTHOCUTEIbHAS

4acTOTa, CTATHCTUYECKOE PacIpeIeIeHUe BEIOOPKH).

OMmupuueckas pyHKIUS pacrpeaeneHus: BBIOOPKH U €€ CBOWCTBA.

ITonuroH 4acToT ¥ IOJIUTOH OTHOCUTENBHBIX 4aCTOT.

I'ucTorpamma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

Toueunsle OIIeHKH apaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYMBOCTH BRIOOPOUHBIX CPETHUX.

Bri6opouHnas 1 ucnpaBieHHas AUCIEPCUH.

10 WNHutepBanpHble OLEHKHU. [[oBEpUTENbHBI UHTEPBAN U JOBEPUTENbHAS BEPOSATHOCTh. lloHsaTHE
TOYHOCTHU OLICHKH.

11. TlocTpoeHue MOBEpUTEIHHOTO WHTEpBaJia AJSl OLIGHKH IeHEpajJbHOW CpelHed MpU U3BECTHOM
CpPEIHEM KBaJIpaTU4ECKOM OTKIIOHCHHH.

12. TTocTpoeHue 1OBepUTEIHHOIO HHTEPBAJA JJIsl OLEHKU T'eHEepabHOM cpe/iHel pu He- U3BECTHOM
CpeIHEM KBaapaTudeckoM oTkiIoHeHnu. Ciydait manoii BeiOOpku. Pacnipenenenne CThrO/ICHTA.

13. YpoieHHbIe METO/IBI pacueTa CTATUCTUYECKUX XapaKTEPUCTUK BRIOOPKH. Y CJIOBHBIE BAPHAHTHI.
Meron npousBeacHU.

14. Kpurtepuu cornacusi. Y poBeHb 3HAUUMOCTH.

©oo~N A

15. Kpurepuii ) 2 [Inpcona.

16. KoppensiumoHHast U perpeccuoHHasi 3aBUCUMOCTH.

17. YpaBHeHue BHIOOPOUHOM peErpeccu.

18. Bei6opouHbIii KOAhOHUIIMEHT pEerpecCuH.

19. Be1bopounsiii k03P PUIUEHT KOPPEISAIIUH.

20. CBs13b MEX1y BEIOOPOYHBIMU KOA(DPHUITUEHTAMU PETPECCUU KOPPEIISALIUH.

KoMimiekT 3ajaHuii 1J151 BLINOJIHEHUA
pacueTrHo-rpaduveckux pador (PI'P)

(nast ouenku komnerenun OIK-1)

1O AUCIIUITIINHEC BrlIciiasg MmaTeMaTuka
(HaMMEHOBaHHUE JUCIUTLIIMHBI)

Ilo anredpe
PI'P Ne 1, vactp 1
-1 1 0 2 0 2
3amanue Nel. [lane Mmarpuelt A= 1 3 2 | w B=0 -3 3
4 0 -3 1 1 -1

Boimonuuts geiicteus: A2 +8B' .
3ananue Ne2. [TponoKuTh naHHOE MaTpuuHoe paeHcTBo (2A+3B)* —4A* —6AB =...

Y IIPOBEPUTH €T0 Il MaTpUll A U B 13 mepBOro  3aJaHus.
3aganue Ne3. BoruuciauTh onpenenuTeb ABYMs CIIOCO0aMHU: pa3ioKeHHEM IO EPBOI CTpOKe U
pas3yI0KEHUEM I10 IEPBOMY CTOJIOILY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1
3amanne Ne4. JIns qaHHOM MaTpuUIlbl HAaWTH oOpaTHYyr0 MaTpuIly. CrenaTs TPOBEPKY.
1 0 2
1 10
-1 2 3
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3ananue NoS. Pemnte maTpuuHoe ypaBHeHue AXB = C (naiitu X). Cnenath IpoBepKy.

AR S P

3aganue No6. HaifTu panr MaTpHIbI.

1 -1 23
0 4 3
2 3 8 9 15|
3 -826 2

PI'P Ne 1, yacTs 2
3aynanue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb mpoBepky.
X, +4X, —X; =2
2X, +2X,+3X%, =7
3%, +6X, —2X, =1
3ananue No2. Pemuts cucremy u3 Nel metonoM oOpaTHON MaTpHUIIBI.
3azganue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3aganue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiiee pemienue u 4yacT-
HOE pelIeHHUE.
X, + X, +2X;+3X, =5
3%, +2X, — 4%, - 2%, =1
ox +4x, + 4x,=11
3amanue NoS. PemuTh oHOpOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u OCP.
2%, +6X, 9%, -9%, =0
4%, —5%;+ X, =0
3% +3X, —7X;, —4x,=0"
X, —3X, +2X; +5%, =0

PI'P Nel, wactp 3
3ananue Nel. Tlokasatk, uTo BEKTOPEI M, N, P 00pasyioT 6a3uc B IIPOCTPAHCTBE U PA3IOKHUTH

BekTOp @ 1o sToMy Gasucy: M= (1,—-1,2),n=(2,0,3), p=(-2,-1,1),a=(5 —-4,13).
3azmanue No2. Jlansl BeKTOpsl M M N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPBI A U b.

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

A
3amanue Ne3. Haiitu | a | eciu |m| = 6\/5, |ﬁ| =2,(m,n)=135", a=6n-m.
3amanue Ned. Jlau A ABC . Haiitu /B, ecu A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue Ne5. TIpu kakux 'x' BeKTOpbl @ W D HepreHIuKyIapHbI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. Haiitu miomaas mapauiesorpaMma, oOCTPOSHHOTO Ha BEKTOpax a u D .

_ A Vs
a=2m-5n,b=m+n,|m|=12|n|=3, (M, ﬁ):g.

3ananue No7. Haittu mnomanps tpeyronsuuka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanne Ne8. Jlauwl BekTopsl @, b, C . BRISICHUTS — KOMIUTAHAPHBI JIU BEKTOPHI. ECITH BEKTOPHI He

KOMIUTAHAPHBI, TO HAaliTH 00beM TapasiIeNien e ia, IOCTPOSHHOro Ha BekTopax a, b, C u onpere-
JIUTh — KaKyl0 TPOMKY OHU 00pa3yIoT.
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a(l;-1;5),b(2:4;-2),c(3;0:1).

PI'P Ne6
3aznanue Nel. Jlnsa nuneiiHoro onepatopa 4 3anaHbl oOpasbl 0asucHbIX sneMeHTOB A€, AE,, A€,
. 3anucath MaTpuLly oneparopa 4 B 6asuce €, €,, €, U HallTH 00pa3

aneMeHTa X .
Ae, =7¢e +3¢e,-2¢e,, Ae,=¢,—-€,+4e,, Ae,=2¢e +2¢€,+3¢,,
X=2¢e,—-4¢e, +¢,.

3amanue No2. HaiiTu cOOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI TMHEHHOTO OIepaTopa, 3a-

o -4 1
JAHHOTO B HEKOTOPOM 0a3uce MaTpuUIei Az( 7 ol
ITo unTerpanam
HeonpeaesieHHbIH MHTErpaJ
HaijiTu uHTErpajbl.

cos(2 5[)

AJIgX +3 sin2x dx 5x+1
1. dx 2. X 3. 4, dx 5.
I cos’ x -[cos xd '[Zx\/ln J‘JXZ +2X+47 '[
6. j (1-3x)cos5xdx 7. jarctngdx 8. Ie’* cos5xdx 9. J'x In(x+3)dx 10. jwdx 11.

j(2— x)In 3[xdx

12. j(x2+3x—1)35xdx 13. I3xsin2§dx 14. J'(Sx—3)cos§dx 15. I(ﬁ—Sx)sinde

2 arctg2x + x sin X + Cos X -x* —4x +13x
16. [(x—1)'In?(x-1)dx 17. j—+4x dx 18. j—dcosx ) 19[ 2)

2X3 —6X2 + X — 4 . .
I ( h dx 21. j X*+2x" + 2x+1 dx 22. IS|n42xcos32xdx 23. J.smzxcosZBxdx 24,

x+1)(x -2 2 X2 +1 X +x+2)

dx dx

OmnpeneseHHbIN HHTErPaJ
Haiitu momans Gurypsl, orpaHndeHHOM rpadukamMu QyHKIHHA.
2. Haiitn mmomanb GUTyphl, OTpaHUYEHHOW JIMHUSIMHE, 33]JAHHBIMHA YPAaBHEHUSIMH B TTOJISIPHBIX KO-
OpJMHATax.
3. Haiitn 00beM Tena, 00pa3oBaHHOTO BpamieHneM Guryp. J{ist He4eTHBIX BAPHAHTOB — OTHOCH-
TesbHO ocH 0X, 17151 Y4eTHBIX BapUAHTOB — OTHOCUTENIBHO 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 — /17151 HEUETHBIX BapUAHTOB.
5. BBIUUCTUTH MIIOMIAIN TOBEPXHOCTH, 00pa30BaHHOM MPH BpalieHUH BOKPYT ocu 0X KpHBOH.
6. BeIuMCIUTH HECOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUTD UX PACXOAMMOCTb.
Vcmosus 3amag

1) y=x*/12, y=1/1+x?) 2) r=sin‘ep 3) x* =2y, y=|x
4a) y=e", 0<x<In5 46) r=3(1-sinp) -7l2<p<-7xl6

=
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1
dx , [ xIn? xdx

x-DJIx* -1 o

KpaTHLIe, KpHBOJ’IHHeﬁHLIe HHTErpaJjabl

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

2 2y
1. 3MeHUTH NOPSAIOK HHTErpUpOBaHus B ABoitHOM uuTerpane [dy | f (X, y)dx.
0 y—2

2. Buluncants 00beM Tena, OrpaHHueHHOTO IOBEPXHOCTAMU  X° +y? =4X, z=X, Z=3X
3. BBIUMCIUTH MEXaHUYECKHE XaPAKTEPUCTUKH TUIACTHHBI - YCJIOBUS, 3a/1a0IINE TUIACTHHY

AABC, A(0;0), B(-3;0), C(0;1) Haiitu X, Y,.

ITo 00bIKHOBEHHBIM AU (P PepeHINATBLHBIM YPABHEHHAM
1. HapucoBaTh MHTErpaibHyIO KPHBYIO ypaBHEHUs )’ = x* - ), TMPOXOSILYIO

yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOIOM H30KJIMH.
Pemnth ypaBHeHUS:

2. \J4+y?dx—ydy = x*ydy,

2
3 2 _Y .8 ¢

dx x* X
4 dy 3x+2y+1
dx x+1

5. xey2dx+(xzyey2 +1tgy)dy =0.

Pemute 3agaun Komu 115t ypaBHEHMIA:

6. L=2.% y@) =1,
dx x° X
7. 4y +x°y = (x* +8)e *y?, y(0)=1.
8. Pemuts ypaBHEHHE: X2y +xy" = 1 :
Jx
9. Pemmts 3anauy Komm: y” =18sin’ycosy, y@) = %, y'(1)=3.

Pemnts ypaBHEHUs:

10 yl!’7+yI’I:x1
11. y""+5y"+7y +3y=(16x+20)e",
12. y"+25y=2c0s5x—sin5x+e™,

13. y'-3y'+2y=

(3+e™)
14. Pemts kpaeByro 3amauy: Y +2y'+5y=-3sin2x, y(0)=1, y(gj =0.
15. Haiitu coOcTBeHHbIEe 3HaueHus: A U coOCTBEHHbIE QYHKIMU Y 3a1ayu:
y'+Ay=0, y(0)=0, y(b)=y().
Pemmmte ypaBHeHus:
16. x*y"+2xy’'—6y=xlInx,
17. y'"—xy'—4y=0.

Pemnts cucreMsl ypaBHEHUN:
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18.

10.

11.

x°z'+5xz+4y =0, 7'=y-1, 20 y' =4y -3z +sinX,
y' =1. y'=z-V. " |z2'=2y—-z-cosx.

IIo Teopun BeposATHOCTEH

VY cbopuuka umerores 10 neraneii, Majio OTIMYaOIIMXCSA 110 BHEIIHEMY BUy. 13 HUX 6 neraneit
MIepBOro copTa, a 4 — BToporo. KakoBa BEposSTHOCTh TOT0, UTO CPEIU B3ATHIX HayJady 5 neranei
3 oKaxyTCs IIepBOTO copTa’?

B ypHe 7 yepHbIX mapoB U S5 KeNThIX mapoB. HallTh BEpOSTHOCTH TOTO, YTO CPEaU Haydady
W3BJICUCHHBIX 4-X IIapOB OKAXETCs 00Jee 2-X KENThIX.

BeposTHOCTh OTKa3a KaXJI0TO M3 HE3aBUCHUMO PAOOTAIOIIMX AJIEMEHTOB AJIEKTPUUECKOM Lenu
pasna P =0,05. Haiiti BeposTHOCTh 6€30TKa3HOM PabOThI AICKTPUIECKOM LETIH.

1

|_|

Ha nByx crankax o0pa0aThIBalOTCSl OJAHOTUIHBIC JAeTald. BeposTHOCTh M3rOTOBJICHUSI CTaHAAPTHOU
JleTanu AJis1 nepBoro cranka pasHa 0,96, a nyst Broporo cranka - 0,92. Jletanu CKiIaAbIBalOTCS B OJHOM
MecTe, MpPUYEM IMEpPBbIM CTAHOK H3rOTaBIMBacT B 1,5 pasza MeHsblle aeraneil, yuem BTopoil. Haiitu
BEPOATHOCTD TOT'O, YTO B3ATasA HayJaudy ACTAIb OKAXETCA HCCTaHIlapTHOI\/'I.
BeposTHOCTB TOr0, UTO HayAauy B3siTask ACTallb U3 NAPTUU CTaHIApTHA, paBHa 0,92. HailTu BepOATHOCTh
TOT'0, YTO CPEIH B3ATHIX HAay a4y LIECTH J€TajJei HE MEHEe IBYX OKaXKyTCsl HECTaHIaPTHBIMH.
BepositHoCTh 0€30TKa3HOM paboTh Kaxkaoro u3 700 He3aBUCHMO pabOTAIOIINX JIEMEHTOB HEKO-
Toporo yctporctea paBHa 0,85. Halitu BeposiTHOCTh TOTO, 4TO BBIMAYT U3 cTpost ot 80 go 120
a1eMeHTOB; poBHO 100 351eMEHTOB.
YCTpoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, pa0OTAIOIIUX HE3aBUCUMO JIPYT OT Apyra. BeposaTHOCTb
HAJEKHOM pPabOThl KaXJOro 3jeMeHTa B oJHOM HchbiTaHuu paBHa 0,9. CocTaBUTH 3aKOH
pacmpeseneHus JUCKPETHOHN cllydailHOM BeMnuuHbl X - YUClia OTKa3aBIINX JIEMEHTOB B OJIHOM
OTIBITE.
HezaBucumeble cnyuaiinbie BeTUUUHBI X U Y 3a7aHbl pAIaMUu pacipeleieHHs.

-2 15 2 3 -15 1 0 2

X Y

01 ] 0302/ .. 03 |02
P P

Haiitu cpentee kBaapaTuueckoe OTKIOHeHHE Bennunabl Z = 2 X 2_3Y.
Y CTpoicTBO COCTOUT U3 4-X HE3aBUCUMO PAa0OTAIOIIMX OJHOTUITHBIX 3JIEMEHTOB. BeposTHOCTh
HaJEKHON paboThl Kaxaoro nemMenta pasHa 0,995. HaiiTu BeposTHOCTH TOTO, YTO PabOTAIOT
HE MEHEE TPEX AIIEMEHTOB.
Cnyyaiinas BenmuunHa X 3a7aHa IMIIOTHOCTHIO BEPOSTHOCTEM:

0 npu x<0,

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

n

Haiitu xosddunuent "a", uHTerpanbHyr0 (yHKIUIO paclpeneieHHs

F(x), M(X), D(X) u BepostTHOoCcTh onaganus X B untepnai (0,2; 0,8).

Ha cranke m3rotaBnmBaercs aetanb. Ee mmmHa X - ciydaifHasi BeTMYWHA, paclipeieieHHas 110
HOpMaJIbHOMY 3aKOHY ¢ mapamerpamu: a =20 cm, o =1,1 cm. HaiiTu BeposATHOCTH TOTO, YTO
JUIMHA JeTanu 3akimodeHa mMexay 19 cMm u 21,1 cm. Kakoe oTkIIOHEHUE NIUHBI AETaau OT d
MOXXHO TapaHTHpoBaTh C BeposTHOCThIO 0,9; 0,997 B kakux mnpeaenax OyIyT Jexarb
MPAKTUYECKH BCE pa3Mephl JeTajeit ?
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I1lo MaTeMaTHYeCKOH CTATHCTHKE

Jnist Kak10ro BapuaHTa Tpedyercs:
[IpencraBUTh ONBITHBIC JAHHBIC B CTPYIITMPOBAHHOM BHUJE, Pa30MB Ha K paBHOOTCTOSAIIMX Ya-
CTHUYHBIX HHTEPBAJIOB.
Haiiti smnupuyeckyto GpyHKIMIO pacmipesieNieHHs ¥ TOCTPOUTH €€ Tpaduk.
[TocTpOUTH MOJIUTOH U TUCTOTPAMMY OTHOCHUTEJIBHBIX YacTOT.
Bbruncnaute MeToI0M HPOM3BEICHUI YMCIOBBIE XapaKTEPUCTUKU BBIOOPKH: BBIOOPOUYHYIO
CpPEeAHIOI0, BEBIOOPOYHYIO M UCTIPABICHHYIO JTUCIIEPCHH, BHIOOPOYHOE CpeiHee KBaIpaTHUECKOe
OTKJIOHEHHUE, K03()(HUIMEHTHI aCHMMETPHH U SKCIEcca.
Haiitu TOYeuHBIE OIEHKM MapaMEeTPOB HOPMAIBHOTO 3aKOHA paclpenesieHUs] U IIIOTHOCTb
BepositHocTer f(X).
[IpoBepuTh, corjacyercs Jid MPUHUMAaeMasi THIIOTe3a O HOPMAaJbHOM pacClpe/ieieHUH TeHe-
pajJbHOM  COBOKYITHOCTH C SMIHMPHYECKHM paclpelielieHHeM BBIOOPKH, HMCHOJIb3Ys KpHTe-
puu Iupcona u Konmoroposa (npu ypoBHsx 3Haunmoctu 0,05; 0,01).
Haiitn wnHTepBalbHBIC OLEHKH ITAPaMETPOB HOPMAIBLHOTO 3aKOHA paclpeAeiIeHus], IPUHSB J10-
BEpUTENbHYI0 BeposTHOCTE ¥ = 0,95 u 0,99.

3amanne
Pe3synbTaThl perucrpanuu cpeaHel SKCIIyaTalluOHHONM CKOPOCTH JIBUXKEHHS aBTOOYCOB Ha

MCIKAYTOPOAHBIX MApHIPyTax NPCACTABJICHBI B BUJC BAPUALIMOHHOI'O psAlida B Ta6J'II/II_Ie

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 40,8 431 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

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

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

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

29,2 32,0 34,0 351 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:

- OLIEHKA «3aYTE€HO» BBICTABIISAETCS CTYACHTY, €CIIM OH PETryJIIPHO B TE€YEHUE CEMECTPA MPECTaBIII
pelIeHns 3a1a4, BBIITOJIHNI MOJHOCTBIO BCE 3a/laHUs U UX 3aIUTUI, OTBETUB Ha BOIPOCHI IIpENnoja-
BaTelIs;

- OLIEHKA «HE 3aUTEHO» BBICTABIIAECTCS CTYIEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTPA MPE-
CTaBJISUI PEIIEHUS 3a]1a4, BBIIOIHUI 33JaHHsl HE TIOJTHOCTBIO WM BOOOIIE HE NMPEACTaBIIAT PaOOTHI
Ha IPOBEPKY, JOMYCKAET CYLIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI IIPENIOAABATES.
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