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1. Ilean ocBOeHHUSI TUCHUIIHHBI

K O0CHOBHBIM 1eJIsIM OCBOCHUSI TUCHUIUIMHBI «MareMaTuka» cleyeT OTHe-
CTH:
- BOCIIUTAHUE Y CTYJEHTOB OOIIEH MaTEMaTUYECKOM KYJIbTYPbI;
- MPUOOpETEeHUE CTyACHTAaMHU MIMPOKOr0 Kpyra MaTeMaTUYECKUX 3HAHWUM, YMEHUU U
HABBIKOB;
- Pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K MHAYKTUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsly C pa3BUTHEM MAaTeMaTUYECKOW UHTYULINH;
- YMEHHE CTYJACHTAMH Pa3BHBATh HABBIKM CAMOCTOSTEIHLHOTO M3YUYEHUS YUeOHOU U
Hay4HOH JIMTEPATyphl, COAEpKAILIECH MAaTEMATUYECKUE CBEICHUS U PE3YJIbTaThL;
- (hopMupOBaHHE y CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX
€ro HAMpaBJICHUIO MOATOTOBKU U 00ECIIEYMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE TpyAa.

K oCHOBHBIM 3agayaM OCBOCHHS TUCHMIUIMHBI «MaremMaTuka» CleIyeT OT-
HECTHU:
- OCBOGHHUE CTYJICHTAMH OCHOBHBIX MOHSATHN, METOJ0B, (POPMUPYIOMUX OOIIYI0 Ma-
TEMaTUYECKYIO0 MOATOTOBKY, HEOOXOAUMYIO ISl YCHEIIHOTO PelIeHUs MPUKIaIHbIX
3a/ad;
- IOJITOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBaTU(DUKAITMOHHON Xa-
PaKTepUCTUKON OakallaBpa MO HAMpaBIICHUIO, B TOM 4ucie (OPMUPOBAHUE YMEHHI
HCIIOJIb30BaTh OCBOCHHBIE MAaTEMATHYECKHE METOJbI B MPO(ECCUOHATBHONU NesATENb-
HOCTH.

2. Mecto nucuuiuinnbl B ctpykrype OOII 6akanaBpuara

Jucnummaa «MarteMmatrka» oTHOCUTCS K 06a30Boii yactu Oyoka bl. Ee uzy-

yeHue 00ecreynBaeT U3ydeHUe AUCIUIUINH:
B obazamenvroti uacmu:

- pu3HKa;

- UH(POPMAIIUOHHBIE TEXHOJIOTHH,

- TEOpETUYECKasl MEXaHHKA;

- COMPOTHUBIICHHE MaTEPHUAJIOB,;

- TEXHHUYECKas MEXaHUKA;

- MEXaHUKa TPyHTOB,;

- reoie3us;

- JKOHOMUKA U YIIPABJICHUE B CTPOUTEIILCTBE;

- pacueT NPOCTPAHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIIUMA.
B uacmu gpopmupyemotii yuacmuukamu 002080pHbIX OMHOUEHU:

- METO/Ibl UCCIIEIOBAHUS CTPOUTEIIbHBIX MAaTEPUAJIOB;

- METAJUINYECKNE KOHCTPYKIIUHU;

- JKeJ1€300€TOHHbIE KOHCTPYKIIHH,

- OCHOBaHUA U (QyHIAMEHTHI;

- HCCJIEIOBAHUE U MPOCKTUPOBAHUE 3JAHUN U COOPYKEHUM.
B oucyunnunax no eévioopy cmyoenma.



- ITMHAMUKa U YCTOWYHUBOCTb COOPYKECHUH;
- 0COOEHHOCTHU IPOEKTUPOBAHUS IPOCTPAHCTBEHHBIX KOHCTPYKIUH.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCUHUILIHHE,
COOTHECEHHbIEe C NJIAHMPYEMBbIMH Pe3yJbTAaTAMH OCBOEHHSI 00pa3oBaTeIbHOM

NporpamMmblI

B pesynbpTare ocBOeHUS MTUCHUILUIMHBI y 00ydaromuxcs GOpMUPYIOTCS CIEIyIOIIHNe
KOMIETEHIIMH U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOUINE Pe3yNbTaThl OOYUSHHs KaK
sTan GOPMHUPOBAHUS COOTBETCTBYIOIUX KOMITETCHIIUI:

Kona B pe3yabrarte ocBoenusi | IlepedeHb IuIaHMPyeMBbIX pe3yJibTAa-
KOMIIETeHIUHM | 00pa3oBaTeJIbHOM NMPO- TOB
rpaMMbl 00y4aromuics 00y4eHHS 10 TUCHUILTHHE
JA0JIKEeH 00,121aTh
OIIK-1 CIIOCOOHOCTh ~ HCIMOJIb30- | 3HATh:
BaTh OCHOBHBIC 3aKOHBI | OCHOBOIIOJIAralolue  TEOPETUUYECKUE
€CTECTBEHHOHAYYHBIX JHC- | MOJIOKEHUS, MPEIyCMOTPEHHBIE TPO-
IUIUVIMH B mOpodeccuo- | rpaMMON TUCHMIUIMHBI, POJIb U 3HAYE-
HaJlbHOM  JIESITEIbHOCTH, | HIE OCHOBHBIX 3aKOHOB €CTECTBEHHO-
MPUMEHSThL METOJIbl MaTe- | HAyYHbIX JUCIUILINH
MaTUYECKOTO aHalu3a U | YMeTh!:
MaTeMaTH4YeCKOro  (KOM- | HCIIOJb30BaTh  OCHOBHBIC  3aKOHBI
MBIOTEPHOTO)  MOJEIUPO- | €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
BaHMS, TEOPETUUYECKOTO M | Mpo(ecCHOHAIBHON  JCATEIBLHOCTH,
AKCIIEPUMEHTAJIBHOTO  MC- | yMETh NMPUMEHSTh METOJbl MaTeMaTH-
CJIEIOBaHUS YEeCKOTO aHajv3a U MaTeMaTHYeCKOIo
(KOMITBIOTEPHOTO)  MOJEIUPOBAHUA,
TEOPETUYECKOTO M DKCIIEPUMEHTAIIb-
HOT'O MCCJICIOBaHUS
BJIAJIETD.
CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOB-
HbIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JTUCHUIUIMH, TPUMEHSTh METOJIbl Ma-
TEeMaTUYECKOT0 aHaJln3a M MaTeMaTH-
YeCKOro (KOMIBIOTEPHOTO) MOJICIUPO-
BaHUs, TEOPETUYECKOTO M DKCIEepU-
MEHTAJbHOTO MCCJIEOBAaHUS B TIPO-
(heCcCHOHAIBHOM JIeSITCIHHOCTH
OIIK-2 CIIOCOOHOCTH BBISIBUTH | 3HATD:
€CTECTBEHHOHAYYHYIO OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYY-

CYIIHOCTh Tpo0JieM, BO3-
HUKAIONIMX B XOJE€ TMpo-
(dbecCHOHAIbHOW  JIeATelb-
HOCTH, TPHUBJICYb WX IS

HBIX JUCHMIUIMH U METOJIbI aJireOphl U
MaTeMaTH4YecKoro aHanuza, audde-
PEHIUAJIBHBIX YpaBHEHUH, TEOPUU Be-
pPOATHOCTEM M MATEMATUYECKOM CTa-
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pElIeHUsT  COOTBETCTBYIO- | TUCTUKH

110504 (bU3HUKO- | yMeTh:

MaTeMaTUYECKU anmnapar | BbISIBUTh €CTECTBEHHOHAYYHYIO CYIII-
HOCTb MPO0JIEM, BO3HUKAIOLIUX B XOJI€
npo(eCCUOHATIBHOM ~ J1€ATENbHOCTH,
NpUBJIEYb UX ISl PEIIEHUS COOTBET-
CTBYIOIIMI  (PU3UKO-MaTEMaTUYECKUN
anmapar

BJIAJIE€Th!

CHOCOOHOCTBIO BBISIBUTH €CTECTBEHHO-
Hay4YHYIO CYIIHOCTh MpPOOJeM, BO3HU-
KaloIIUX B XOfe MpodeccrnoHalIbHOMI
JESITEIbHOCTH, NPUBJIEYb UX JJISL pe-
IICHUsS. COOTBETCTBYIOIIUNA (PU3HKO-
MaTeMaTUYECKUN anmnapar

4. CTpyKTypa " coepKaHue TUCHUILTHHbI

OO0mast Tpy10€MKOCTh TUCIUTIINHBI cocTaBiisieT 10 3a4eTHRIX eaunwuIl, T.e. 360
aKaJIeMHYeCKHX 4acoB (M3 HUX 52 yaca - ayauTtopHas pabora cryaentoB u 308 gacos
— caMOCTOsITeNIbHAs pPaboTa CTYICHTOB).

Ha mepBoM Kypce BBIIEIAIOTCS 28 4acOB HAa ayJUTOPHYIO padOTy CTYJACHTOB U
152 gaca Ha camMoCTOSATENLHYIO PaboOTy: B MepBOM ceMmecTpe 12 4acoB Ha ayaUTOp-
HYIO paboTy cTyneHToB B 60 yacoB Ha CaMOCTOSITENIbLHYIO pa0boTy; BO BTOPOM cCe-
Mectpe 16 yacoB Ha ayTIUTOPHYIO pabOTy CTYJAEHTOB U 92 yaca Ha CaMOCTOSITEIHHYIO
pabory.

Ha BTOpOM Kypce BbIensioTcsi 24 yaca Ha ayJUTOPHYIO paboTy CTYJIEHTOB U
156 1yacoB Ha caMOCTOSITENIbHYIO pabOTy: B TpeTheM cemecTpe 16 yacoB Ha aynutop-
HYI0 pa0oTy CTyJIeHTOB M 92 yaca Ha CaMOCTOSATENbHYIO pabOTy; B YETBEPTOM Ce-
MecTpe 8 4acoB Ha ayJUTOPHYIO pabOTy CTYJIEHTOB U 64 yaca Ha CaMOCTOSITEIHHYIO
pabory.

Paznensr aucturummabl «MaTeMaTHKa» HW3y4aroTcs Ha TIEPBOM M BTOPOM Kyp-
cax.

IlepBrlii cemecTp: JieKnK — 6 9acoB, MpakTHUECKUE 3aHATHs — 6 gacos, Qop-
Ma KOHTPOJIS — 3a4eT.

Bropoii cemecTp: nekiuu — 8 4acoB, MpakTUYECKUE 3aHITUSI — 8 4acoB, op-
Ma KOHTPOJIS — DK3aMEH.

Tpernii cemecTp: jexiuu — 8 4acoB, MPaKTUYECKUE 3aHATUS — 8 4acoB , Gop-
Ma KOHTPOJIS — 3a4eT.

YerBepThlil cemecTp: Jekiuu — 4 yaca, mpakTU4YecKue 3aHaTus — 4 yaca,
dhopMa KOHTPOJIS — IK3aMEH.

CTpykTypa U cojaepX)aHue NUCHUILTUHBI «MaTtemaThuka» 1Mo CpoKaM M BHUIaM
paboTel oTpakeHsl B [Ipunoxkenun 1.




Coneprxxanue pa3iejioB TUCHUUILTHHBI
IlepBbiii cemecTp
BBenenue
[Ipenmer, 3agaun U coaepKaHue QUCUUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS JUCIU-
nHbl. CTpyKTypa Kypca, €Ero MECTO U POJIb B TOATOTOBKE CIEUUAIINCTA, CBA3b C
OPYTUMH TUCIUIIIMHAMH.

Paznen 1. JiemMeHTHI JIUHEHON aJare0pbl

Tema 1.1. MaTpuusbl U onpeeTuTe 1

[Tonsitue marpuusl. Bunael matpun. JleiictBus Hax matpunamu. Onepanuu Hajg
MaTpulaMU U UX cBoiicTBa. OnpenenuTenn, UX CBOMCTBA U BbluucieHUs. [loHaTus
MUHOpa U aJIre0panyeckoro JOMOJHEHHs. Pa3nokeHue onpenenuresis 1o 3JIeMeH-
TaM CTPOKH WM cTosOLa. Beruncienne onpenenuTeneil pa3inyHoro nopsaka.

Tema 1.2. O6paTHas maTpuuAa.

OOpaTHast MaTpulla U AJTOPUTM €€ BBIUMCICHMS. DJIEMEHTapHbIE MPeodpas3o-
BaHuA Martpull. IIpuBeneHne MaTpuLbl K JUaroHaJbHOMY WJIM TPAICLIUEBUIHOMY BU-
ny. Marpuunas ¢opMa 3alUCH CHUCTEMBl JIMHEWHBIX alreOpandyeckux ypaBHEHHI.
Panr marpuipl.

Tema 1.3. Pemenue cucrem JIMHEHBIX aJIredpanyecKux ypaBHeHHH.

Cucrembl JIMHEHHBIX alNreOpanyecKux ypaBHEHHUI, OCHOBHBIEC MOHSATHUS pellle-
HUsI, COBMECTHOCTH U HECOBMECTHOCTU CUCTEMBI. PellieHne cCucTeM JIMHEUHBIX YpaB-
HeHuil Mmetogom Kpamepa, merogom oOpaTHoi MaTpuilbl, MeTosioM ["aycca. [IpoBep-
Ka npaBuiIbHOCTU pemenui. Teopema Kponekepa — Kanemnmm. Pemenune npon3BoJib-
HBIX CUCTEM JIMHEWHBIX YPABHEHUN MeToAOM [ 'aycca. Pemenne oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPaBHEHHM.

Paszpges 2. DiieMeHTBHI BEKTOPHOM ajredpbl

Tema 2.1. Jluneiinple onepainu HaJ BEKTOpaMH, UX CBOWCTBa. JInHelHbIe
KOMOMHAIMK BEKTOpOB. JIMHEHHAs 3aBUCUMOCTh U HE3aBHCHMOCTH BEKTOpPOB. ba3uc
CUCTEMBI BEKTOpOB. Paznoxenue BekTopa mo 6asucy.

Tema 2.2. CxansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BE/ICHUS BEKTOPOB, UX
CBOWCTBA. YCIJIOBHUSI OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTO-
POB.

Tema 2.3. Jluneiinbie npoctpanctBa. basuc. [IpeoOpa3zoBanre maTpuilbl Ju-
HEWHOTO orepaTopa IMpu nepexojne ot 6azuca k O6aszucy. CoOCTBEeHHBIC 3HAYCHUS U
COOCTBEHHBIC BEKTOPHI MATPHIIHI.

Pa3nea 3. KommieKkcHBIE YMCJIa © MHOTOYJIEHBI

@opMbI 3aMUCH, ONEpald HaJ KOMIUIEKCHBIMU yuciiamu. @opmyna Myaspa. Pas-
JI0’KEHHE MHOTO4JIeHa Ha MHOKUTeIU. OCHOBHAs TeopeMa ainreOphi.

Pa3nen 4. Kpusbie BTOPOro nmopsiika

Onnunc, napabosa, runepoolia, uX cBoicTBa U ypaBHeHus. OOlee ypaBHEHUE KpU-
BOM BTOpPOro nopsaka. [IpuBeneHne ypaBHEeHUsI KpUBOM BTOPOroO NMOpsiAKa K KAHOHU-
YECKOMY BUY.

Pa3jes1 BBIHOCHTCSI HA CAMOCTOSITE/IbHOE H3YUCHHUE.



Pa3zgen 5. DieMeHTHI MATEMATHYECKOT0 AHAJIN3A

Tema 5.1. YucnoBas mnocnenoBarenbHOCTh. [Ipemen 4mciIOBOM MocieaoBa-
TeIBHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gynkuun. OCHOBHBIE TEOPEMBI O Tpe-
nenax (yukiuu. [lepBblii U BTOpOi 3ameuaTenbHble npeaensl. CpaBHEHHE OECKO-
HEYHO MaJblX U OECKOHEYHO OOJBIINX BEIUYHH. DKBUBAJICHTHbIE OECKOHEYHO Ma-
JIbIE BEJTUYUHBI.

Tema 5.2. HenpepbIBHOCTh (DYHKIIMN B TOYKE U Ha MPOMEXKYTKe, TOUKH pa3-
priBa pyHKIMHU, UX KIaccupukanus. ACUMOTOTH rpaduka QyHKIMH, UX Kiaccudu-
Kalusl, yCJIOBUS CyLIECTBOBAHUS, METOAbI HAXOKICHHUS.

Tema 5.3. [IpousBogHas Qpynkuuu. ['eomeTpuueckuii 1 MEXaHUYECKHI CMBICT
npousBogHo. [IpaBuna auddepenurpoBanus u GHOPMYIIbl BBIYUCICHUS TPOU3BO/I-
HbIX. TaOnuia MPOW3BOIHBIX OCHOBHBIX JJIEMEHTapHbIX (yHKUWN. Brrancnenue
MPOU3BOAHBIX (PYHKUMMI, 3aIaHHBIX PA3JIMYHBIM 00pa3oMm.

Tema 5.4. uddepennman. IlpousBonusie u auddepeHImaisl BhICIIUX T10-
psakoB. [IpubnnkeHHbIE BBIYUCIECHUS ¢ TOMOIIBIO U hepeHIaios.

Tema 5.5. PackpsiTue HeonpeaeneHHocTel paznuynoro Tuna. [Ipasuio Jlonu-
tansi. opmyna Teitnopa PasnokeHus OCHOBHBIX AJIEeMEHTapHbIX (DYHKIHI 10 Gop-
myine Maxknopena. [IpuOnmkeHHble BBIYMCIEHUS ¢ TOMOILbI0 (popmyssl Teitnopa.

Tema 5.6. OcHoBHBIE TeopeMbl U epeHInaTIbHOTO ncuucaeHUs. MOHOTOH-
HOCTh (PyHKLHHU, SKCTpeMyMbl HeoOXxonuMble U TOCTaTOUHBIE YCIOBHUS MOHOTOHHO-
CTH, JIOKaJIbHOr0 3KcTpeMyMa. MccnenoBanue Beinykiocty rpapuka Gynkmuu. Tou-
KM neperuoda rpapuka QyHKIuM.

Tema 5.7. OOmas cxema ucciaeAoBaHus PYHKIIMM U TIOCTPOCHUSI €€ Tpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPBIBHBIX Ha oTpe3ke. Haubomnpliee 1 HauMeHblIee 3Haue-
HUA (QYHKIIMM HAa OTpE3KeE.

Bropoi cemectp
Paznen 6. [udpepenunanbHoe ncuuciaenne yHKIM HeCKOJIbKUX MepeMeHHbIX

Tema 6.1. OyHKUMS HECKOJIBKMX IMEpeMEeHHBIX. [Ipenen u HenpephIBHOCTD.
OcHoBHBIE CBOIWCTBa HENpepbIBHBIX (GyHKIMNA. YacTHble npousBoaHbie. [lomHbIN
muddepennmar. [TpousBoaHbIE CHOXKHON (YHKIUM HECKOJIBKHX TEePEMEHHBIX.
Yactable mpou3BoAHbIC U AU depeHImabl BrICINX mopsiakoB. Teopema IlIBapia.

Tema 6.2. [IpousBoHas o HanpasieHuto. I'paguent. KacarenbHast K KpUBOI.
KacarenbHas miockocTe 1 HOpMallb K ToBepxHOCcTH. Dopmyna Teisopa. Ikcrpe-
MyM (PYHKIIMM HECKOJIbKHUX TMepeMeHHBbIX. HeoOXoauMble U TOCTaTOYHBIE YCJIOBUS
JKCTpEMyMa.

Pa3znen /. UHTEerpasibHoe McUuCIeHnEe

Tema 7.1. IlepBooOpa3nas. Heonpenenenuslit MHTErpai u ero cBoiictra. Taod-
JUIa UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHbIX (QyHKIMI. MeTo HermocpeaCTBEHHO-
IO UHTETPUPOBAHHUS.
MeTox MHTErpUPOBAaHKS C ITOMOILBIO 3aMEHBI IEPEMEHHOM, MMOABEAEHUEM IO 3HAK
muddepennmana. MeTo HHTETPUPOBAHUS TIO YACTSIM.



HuTerpupoBanue palmoHaIbHBIX ApoOel MHTErpUPOBAHUE HEKOTOPHIX BUIOB Hppa-
[IUOHAJIBHBIX U TPUTOHOMETPUUECKUX (PYHKITHIA.

Tema 7.2. 3agaun, NpUBOJALIME K MOHSATUIO OMPEEICHHOTO HWHTErpana.
OrnpeneneHHbpIil UHTErpall, €ro CBOMCTBA. Y CIOBHS MHTerpupyeMoctu. MHTErpan c
nepeMEeHHbIM TpesiesioM uHTerpupoBanus. @opmyna Hetotona — JleitOnuma. 3amena
NIEPEMEHHOMN B ONPEEIEHHOM UHTETpaJe.

[IpunoxeHus: onpeAesieHHOro UHTErpajga B TEOMETPUU U MEXaHUKe (BbIYMCIIC-
HUE TUIOIAJCH MIOCKUX (QUTYD, IITMHBI KPUBOM, 00BEMOB.

Tema 7.3. HecoOcTBeHHBIE MHTETPANIBI TIEPBOTO W BTOPOTro poja (mo O6ecko-
HEYHOMY TMPOMEXYTKY, OT HEOTPaHHUEHHBIX (DYHKIUN HA KOHEYHOM IMPOMEKYTKE),
MX CBOWCTBA.

Tema 7.4. 3amaum, NpUBOASAIINE K MOHATUSAM KPAaTHBIX U KPUBOJWHEWHBIX WH-
TerpajioB. JIBOMHOW U TPOMHOW MHTETPajbl, UX CBOMCTBA. BhIuncieHne NBOMHBIX UH-
TErpaJioB IOBTOPHBIM MHTETPUPOBAaHUEM. [IpUIIOKEHNsI KPAaTHBIX HHTErPAJIOB B T€0-
METPUHU U MEXAHHUKE.

Pazgen 8. UncsioBbie 1 yHKIMOHAIBbHBIE PAIBI

Tema 8.1. Yucnossie psasl. CxonuMocTs U cymMa psina. Heobxonumoe ycno-
BHE cXxoauMocTH. JlelcTBus ¢ panaMu. CBONCTBA YHUCIOBBIX PAIOB. 3HAKOIOJIOKU-
TenbHbIE pAAbl. 'apMoHnueckuit psaa. [IpuzHaku cpaBHEHUS.

Metoapl Uccaen0BaHUSA CXOAUMOCTHU MOJOKHUTENbHBIX PSAIOB: MpU3HAKu [la-
nambepa, Komu, naterpansaeiii npuznak Komm.

Tema 8.2. 3nakouepenyronuecs psasl. [Ipusnak JleiiOnnma. AGcomroTHAsS U
YCJIOBHAsI CXOJIMMOCTh 3HAKOMEPEMEHHBIX psa1oB. O000IIeHHbIe TpU3HaKku [lamamOe-
pa u Komm.

Tema 8.3. Crenennsie psaasl u ux cBoiicTBa. Teopema Abens. Mutepsan u pa-
auyc cxonumoctu. JuddepeHunpoBaHue 1 HHTETPUPOBAHUE CTETIEHHBIX PSJIOB.

Tema 8.4. Psanpr Teiinopa u Maxksopena. YcinoBue paziokUMOCTH (PYHKITUHU B
psan Tetinopa. Pasznoxenue Hekotopsix QyHkiuit B psg Teinopa. [Ilpumenenue cre-
MIEHHBIX PS0B B MPUOIMKEHHBIX BEIYUCICHUSX.

Tperui cemecTp

Paznen 9. O0bikHOBeHHBbIE M DepeHIUATBHbIE YPABHEHUS

Tema 9.1. [Tuddepenunansupie ypaBHeHUs: EpBOro nopsiaka. Beenenue. 3a-
Ja4M, TpUBOJAIIME K NU(PepeHIIMaIbHBIM YPAaBHEHUSIM TEepBOTo mnopsiaka. OCHOB-
HbI€ TIOHSATHS OOBIKHOBEHHBIX NH((DEpEeHIIMATBHBIX YPaBHEHHUM IMEPBOrO MOpsJIKa.
ITocranoBka 3agaun Komm. Teopema CymiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHUSI.
OOmiee W yacTHOe pelieHusl, OOIMH M YacTHbIM HHTerpanbl. ['eomerpuueckuii
CMBICJI OOIIIET0 MHTErpara.

VYpaBHeHUs ¢ pa3feAONIMMUCS TEPEMEHHBIMU, OJHOPOAHbIE MU depeHIIn-
aNbHBIC YPABHEHUS, YPABHEHHS B TIOJHBIX AuddepeHnnanax.

JluHenHble 1.y. MEpBOro mopsiaka U ypaBHeHus bepnyinu. Pemenue nuHen-
HBIX YPAaBHEHHUW METOJOM BapUalUHU ITPOU3BOJIBHOW MOCTOSSHHOW, METOJIOM MPOU3-
BeAeHU bepHyim.



Tema 9.2. Jludpdepenumanbupie ypaBHEHUs BhICIIUX HOPSAKOB. DopMbl 3a-
nucu nuddepeHaibHOro ypaBHeHus: N-ro nopsiaka. OOiiee U 4acTHOE PEIIeHHUs.
[TocTanoBka 3agaun Komm, kpaeBoit 3amaun. laTerpupoBaHue MeTOA0M MOHUKECHHUS
nopsJiKa.

Tema 9.3. JIuneitasie onHOpoAHBIE AU dEpeHIIMATBHBIC YpaBHEHUS N — T'O T10-
psanaka. OOlMe CBOWCTBA PEIICHUN JIMHEWHBIX OJHOPOIHBIX AU(hepeHIInaTbHBIX
ypaBHEHHM N — 1o nopsaka. [lonatue hyHIaMEeHTAIBHOM CUCTEMBI PEIIEHUH JTMHEH-
HOTO OJTHOPOJIHOTO AU(PPEPEeHIINATHHOTO YPaBHEHHS N — IO MOPSIJIKA, €€ MOCTPOCHHE
IUIsl YPABHEHHUI C MOCTOSIHHBIMH KO3((ULHEeHTaMH. XapaKTEepPUCTUYECKOE ypaBHeE-
Hye. Buj 9acTHBIX pereHuil TUHEHHOTO OJHOPOAHOTO Au(depeHITMATBHOTO ypaB-
HEHUA N — IO MOpsAJAKa B 3aBUCMMOCTH OT BUJA KOPHEH XapaKTEepUCTUYECKOIO ypaB-
HEHUS.

JIuneiinpie HEOAHOPOIHBIE MU (PepeHIINANIbHBIE YPABHEHUSI N — ro MOpsiIKa ¢
NOCTOSIHHBIMU KO3 duimenramu. TeopemMa o CTpyKType OOILIEro peleHus TakuxX
ypaBHEeHUH. MeToa 1moadopa 4acTHOro perieHus (MeTo]l HeolpeneaeHHbIX Koahdu-
LUEHTOB) JJIs PA3IMYHBIX CHELMAIBHBIX BUJOB IIPABOM YaCTH.

JIuneiinble HeoiHOPOAHbBIE MU (depeHIIATbHBIE YPaBHEHUSI BTOPOTO MOPsIIKA.
Meron Bapranuy MpOU3BOJIbHBIX TOCTOSIHHBIX.

Tema 9.4. Kpaesble 3a1aun. 3anayn Ha COOCTBEHHBIE 3HAUCHUSI.

Tema 9.5. Pemienue nuddepeHmanbHbIX ypaBHEHUN ¢ MEPEMEHHBIMUA KO3 (-
¢unuentamu JuddepenuuansHoe ypaBHeHue Ditniepa. [I[puMeHeHrne cTeneHHbIX psi-
JI0B K UHTErpUpOBaHUIO U pepeHInATbHBIX YPABHEHUH.

Tema 9.6. Cuctembl 0OBIKHOBEHHBIX MU epeHIHaTbHBIX ypaBHeHHH. Oc-
HOBHbIE MOHATUA. HOopMallbHbIE CHCTEMbI JIMHEMHBIX OJJHOPOJAHBIX U HEOJAHOPOIHBIX
nuddepeHunanbHbIX ypaBHEHUM. PerieHune JTMHEWHBIX OJHOPOAHBIX M HEOJHOPO/I-
HBIX CUCTEM OOBIKHOBEHHBIX NU(PPEpeHIMATbHBIX YPaBHEHUN C MOCTOSSHHBIMHU KO-
s durenTamu.

YerBepThlil cemecTp
Paznen 10. Teopust BeposiTHOCTEH

Tema 10.1. Beenenue. DnemeHTsl KOMOUHATOPUKH. [IpaBuia cyMmMBbI 1 IpOU3-
BenleHus komOuHaropuku. CoeuHeHus (pa3MenieHus, NIepecTaHOBKH, COUETAHU).

[IpeameT Teopumn BeposTHOCTEH. Bunbl cioyuaiineix coObiTuil. Kiaccuueckoe,
CTATUCTUYECKOE M T€OMETPUUECKOE ONPEICTICHUSI BEPOSITHOCTH MOSBJICHUS COOBITHS.

Tema 10.2. AnreGpa coObiTuil. Teopembl CII0KEHUSI BEPOSITHOCTEH 1J1s1 HECOB-
MECTHBIX U COBMECTHBIX COOBITHM, TEOPEMbl YMHOXKEHHS BEPOSITHOCTEH JIJIsi 3aBUCH-
MBIX M HE3aBUCUMBIX coObITHM. DopMyIbl mosHON BepositHOCTH, beiteca n bepHyi-
. JIokanpHas v HHTETpalibHAs TeopeMsl Jlamaca.

Tema 10.3. CnyuaitHeie BenuuuHbl. [loHATHE 3aKOHA pacnpeneseHus TUcC-
KpPETHOW CIydyallHOM BEJIMYMHBI M CIOCOOBI ero onucaHus. OCHOBHbIE 3aKOHBI pac-
MpeeNieHns AUCKPETHOM CIy4yalHOM BEJWYWHBI (THIIEPreOMETPHUECKUi, OMHOMU-
anbHbIN, pacnpeneneuue [lyaccona).



Tema 10.4. YucioBble XapaKTEpPUCTUKH JMCKPETHBIX CIIy4YailHBIX BEJIWYMH.
MaremaTnyeckoe 0KUIAAHUE U AUCIEPCUS CIyYalHbIX BEJIMYMH, UX BEPOSITHOCTHBIM
CMBICJ U CBOMCTBA.

Tema 10.5. HemnpepsiBHbIe citydaliHble BeIWYMHBL. VHTerpanbHas (QyHKIIHS
pacnpenenenus. [InotHocTs BeposiTHOCTEN. CBA3b MEXAY MHTErpaIbHON (DyHKIIMEH
pacrpeneneHus U MIIOTHOCThIO BEPOATHOCTEN. MaremMaTuyeckoe OXUIAHWE U JUC-
IepCcusl HEMPEPHIBHOW CIIyYaWHON BEJIUYUHBI.

OCHOBHBIE 3aKOHBI pacHpe/ieICHUs] HEMPEPBIBHBIX CIy4YalHbIX BEIUYHMH. PaB-
HOMEPHBIH, MOKA3aTeIbHBIN 3aKOHbI. HOpMallbHBINM 3aKOH pacnpeneseHus. Bepost-
HOCTbH IIOIAJaHHUsI HOPMAJIBHO PACIpPEIEICHHON CIy4YalHOW BEIWYMHBI HA MPOU3-
BOJIBHBIM KOHEYHBIM MHTEPBAJI, HA NHTEPBAJI, CAMMETPUYHBIA OTHOCUTEIBLHO CPEAHE-
ro 3HaueHus. [IpaBuio Tpex curm.

Tema 10.6. [IpenensHble TeOpembl TeopuH BeposiTHOcTeil. HepaBenctBo Ye-
osimeBa. Teopema YeObimeBa. Teopema bepuymnu. [lenTpanbHas mpeaeibHas TEO-
pema.

Pa3gen 11. MaTeMaTHuecKasi CTATHCTHKA

Tema 11.1. OcHOBHbIE 3a7a4l MAaTEMAaTUYECKOW CTATUCTHKU. BBIOOpOUHBII
MeToJl. I'eHepasibHasi COBOKYIHOCTh M BbIOOpKa. Tumbl BeIOOpOK. CTaTHCTUYECKOE
pacnpezenenue BbIOOpkU. llocTpoeHne smmupuueckol (YHKIUU pacupeeseHus
BBIOOPKH, MTOJIMTOHA ¥ TUCTOTPAMMBI OTHOCUTEIBHBIX 4aCTOT.

Tema 11.2. TodeuyHble OIEHKM MapaMETPOB pacmpenenceHus. TpeboBaHus K
OIIEHKaM: HECMEIIEHHOCTb, COCTOSTEILHOCTh, d(pdekTuBHOCTh. BriOOpouHas cpen-
HsAg. BeiOopodHast ¥ ucnpaBieHHasl IUCIIepCUU. YPOIICHHbIE METO/Ibl pacyeTa CTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU.

Tema 11.3. NHTepBanbHble OLEHKU. /[OBEpUTENBHBIM UHTEPBAI U1 MaTeMa-
THYECKOTO OKUJAHHUS MPU U3BECTHOM CPEIHEM KBaApaTHYECKOM OTKJIOHEHUHU. Pac-
npenenenue CtbrofieHTa. JloBepuTEIbHBIN UHTEPBAJ JJIsi BHIOOPOUHOM CpeqHed mpu
HEU3BECTHOM CpPEHEM KBaJpaTUUYECKOM OTKJIOHEHUH. Ciryuail Manoi BEIOOPKH.

Tema 11.4. DnemMeHTHI KOPPENSIIMOHHOTO U PErpecCUOHHOTO aHanu3a. Ompe-
JEJICHUE T[apaMeTpOB JIMHEWHOM CpPEIHEKBAAPATUUYECKOW PETPECCUU  METOJI0M
HalMEHBIINX KBaJApaToOB.

5. OﬁpaSOBaTeHLHbIe TEXHOJOTHH, IPUMCHACMbIC IIPU OCBOCHHUH JUCIHHUILIIUHBI

MeTonuka mperoaaBaHus AUCITUIUIMHB «MaTtemMaThKa» | peann3aliis KoMITe-
TEHTHOCTHOTO TIOJIX0/Ia B M3JIOKCHUU W BOCIPUATHH MaTepuajia MpeayCMaTPUBAIOT
WCITOJIb30BaHUE CICAYIOMNX aKTHBHBIX W MHTCPAKTHBHBIX (DOPM IPOBEICHUS TPYII-
MOBBIX, MHJAUBUAYATbHBIX, aYTUTOPHBIX 3aHATHI B COYETAHUU C BHEAYJIUTOPHOU pa-
00TO¥ C 1eBI0 POPMUPOBAHUS U PA3BUTHUS MPOPECCHOHAIBHBIX HABBIKOB 00yYaro-
IITUXCSL

— 3alliTa U WHIUBUIYAIBHOE OOCYXKICHUE BBHITIOJIHAEMBIX ITAOB PacyETHO-
rpadgudeckux pador ;

- TIPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOIINX.
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— MOJATOTOBKA, MPEACTaBICHUE U 00CYXJIEHUE Mpe3eHTAINi Ha CEeMHUHAPCKUX
3aHATHAX;

— OpraHu3alys U MIPOBEJCHUE TEKYILIET0 KOHTPOJIS 3HAHUN CTYJEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;

— IIPOBECHUE MHTEPAKTUBHBIX 3aHATHH IO MPOLEAYpE MOATOTOBKUA K MHTEP-
HET-TeCTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;

— UCHOJIb30BaHUE MHTEPAKTUBHBIX (POPM TEKYLIEro KOHTPOJs B (GopMe ayau-
TOPHOT'O ¥ BHEAYJUTOPHOTO MUHTEPHET-TECTUPOBAHUS;

UTOTOBBI KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE 0 MATEMAaTHKE C YYETOM PE3YIib-
TATOB BBIMIOJIHEHHUSI CAMOCTOSITENIbHBIX PadoT.

VY aenbHBIM BEC 3aHATUHN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (OopMax, OMpe/eicH
IJIaBHOW II€JIbI0 00pa30BaTENIbHOM MPOTrpaMMBbl, OCOOEHHOCTbIO KOHTHHIE€HTa 00Y-
YaloUUXCs U COJIepKaHUEM AUCIUIUIMHBI « MaTeMaTuKa» U B LIEJIOM IO AUCLMILINHE
cocrapisieT 50% ayqUTOpPHBIX 3aHATUNA.  3aHATHS  JIGKIIMOHHOTO THUIIA COCTaB-
0T 39 % oT oObeMa ayIUTOPHBIX 3aHATHUM.

6. OnleHOYHBbIE CPeACTBA AJIf TEKYILIEero KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHO
aTTecTAllUM 10 UTOTAM OCBOCHMS IUCIHHUIINHBI U Y4eOHO-MeTOAn4ecKoe
o0ecnevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB

B mporiecce oOyueHuss Ha MEPBOM U BTOPOM KypcCax HCHOJIb3YIOTCS CIETyIO-
1[Me OIEHOYHBIE (hOPMBI CAMOCTOSITEILHON PabOTHI CTYJEHTOB, OIIEHOYHBIC CPE/ICTBA
TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTHA U IPOMEKYTOUHBIX ATTECTALINM:

B IIEPBOM ceMecTpe
- ABe pacyeTHO-rpaguyecKkue padoThl.

PacuerHo-rpajdpuueckasi padora Nel nmo JJuHeliHOM U BEKTOPHOI ajiredpe.

Kpatkoe copeprxanue u 3Tansl pacueTHO-Tpaduueckon paboThI:

Ilepsouii sman.

Pemenue cucreM nMHEHHBIX anredpandeckux ypaBHeHui meronamu [aycca, Kpame-
pa 1 0OpaTHON MaTPHIIHI.

Bmopotu sman.

Bexkropsl, nelictBus Hall BekTopamu. CkaiasipHOE, BEKTOPHOE, CMELIAHHOE MPOU3BE-
JICHHST BEKTOPOB.

PacueTrHo-rpaguueckas padora Ne2 mo MareMaTH4eCKOMY aHAJIHU3Y.
Kpatkoe coneprkanue v 3Tamnbl pacueTHO-TpapuIeCKOi pabOThI:
Ilepsoiu sman.

[Ipenen yncnoBoi nocieq0BaTENBHOCTH, MTpeae (QYHKIIUH.
HccnepoBanue pyHKIMU HA HENPEPHIBHOCTD.

Bmopou sman.

Brruncnenue npou3BoAHbIX (PYHKIUH.

UccnenoBanue GyHKIMU, TOCTPOCHUE TPaUKOB.

Bo BTOpOM cemecTpe
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- TpU pacueTHO-Tpaduyeckue padoThl.
PacueTrHo-rpaduueckasi padora Ne 3 mo pyHKIMAM HECKOJbKHX NePeMEeHHbIX.

Kpatkoe conepxanue pacueTHo-Tpaduueckoit paboThI:

DYHKIIUU HECKOJIBKUX NIepeMeHHbIX. YacTHbIe Mpou3BoiHbIe. [I[pon3BoHbIE OT
COXHBIX QyHKIMH. [Ipon3BoHAS IO HATPABICHUIO U TPAIUEHT. DKCTPEMYM (PyHK-
IIUU ABYX MEPEMEHHBIX.

PacueTrHo-rpaduueckasi padora Ne 4 o MHTErpaJbHOMY MCYUCICHHUIO.

Kpatkoe coneprkanue u 3Tamnbl pacueTHO-TpaduyecKoil paboThI:

Ilepsviti sman:

Mertoabl HHTErpUpOBaHUs. BoluncieHrue HeonpeaeIeHHbIX HHTErPaioB.

Bmopoti sman:

[TpunoxxeHust onpeaeieHHbIX UHTETPaIoB. VcciaeqoBanrue cXoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacuerHo-rpagpuueckasi padbora Ne 5 mo pagam.

Kpatkoe coneprxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:

Ilepsvui sman:

HccnenoBanne cX0AMMOCTH YUCIIOBBIX PSIIOB.

Bmopoii sman:

HccnenoBanne cXxoAMMOCTH CTETIEHHBIX PsA0OB. PaznoskeHne QyHKIMI B CTENIEHHBIE
PAIBL.

Paznoxenue B psag @ypbe NepUOIUUESCKUX U HEMEPUOANIECKUX (DYHKIUH.

B TpeTheM cemecTpe
- 0JIHA pacyeTHO-Tpaduyeckas: padora.

PacueTrHo-rpaduyeckasi padora Ne 6 mo nuddepeHunaIbHbIM YPABHEHUSIM.

Kpartkoe conepkanue pacueTHO-rpaduuecKoil paboThI:
Mertons! pemennii qudepeHnuanbHbIX ypaBHEHUN pa3IMuyHOTO TUTIA.

B yeTBepTOM cemecTpe
- IBe pacyeTHoO-rpaduyeckne padboThbl.

PacuerHo-rpaduueckasi padora Ne 7 o Teopuu BeposiTHOCTEI.

Kpartkoe coneprkanne pacdeTHO-rpaduuecKor pabOThI:
Omnpenenenre BEpOSTHOCTEH CITydalHbIX COOBITUN, 3aKOHOB PaCIpeIeICHUs U C-
KPETHBIX U HEMPEPBIBHBIX CIIYYAWHBIX BEJIMUYMUH U UX YUCIOBBIX XAPAKTEPUCTHK.

PacuerHo-rpaduyeckasi pabora Ne 8 no MmaTreMaTn4ecKoii CTATUCTUHKE.

Kpatkoe coneprkanue pacueTHO-rpaduuecKkoil paboThI:

[TocTpoenne sMIupuUIecKor PYHKITUU pacIpeIeICHHs BBIOOPKH, TIOJIMTOHA U THCTO-
IpaMMbl OTHOCHTEIBHBIX YacTOT.

Pacuer cTaTUCTHYECKUX XapaKTEPUCTUK BEIOOPKH.

[TocTpoeHne TMHUN PETPECCUH U OTIPEICIICHUE BELIOOPOYHOTO KO3 PHUIIMeHTa KOppe-
JISIITAN.
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OLleHOYHBIE CPEACTBA TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3a7aHus B ¢opMe OJAHKOBOTO TECTUPOBAHMS JJII KOHTPOJIS
OCBOEHHS 00yYarOITUMHUCS pa3eoB JUCIUILINHGI, TpueM PIT'P.

OO6pa3upl TeCTOBBIX 3ajaHuii, 3ajanuii PI'P, KOHTpOJIBHBIX BOMPOCOB U 3aja-
HUH JIJIS1 IPOBEJICHUSI TEKYIIIET0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJICTOB IIPUBEICHBI B
[Tpunoxxenuu 2.

6.1. (I)OHII OLCHOYHBIX CPEIACTB NJA NPOBCACHUA HpOMe)I(yTO‘IHOﬁ
aTreCcralnmmu oﬁyqamumxcﬂ mo AuCIMIIJINHE «MaTtemaTuka»

[lepeuenp KOMIETEHIINI C YKa3aHUEM 3TAIOB UX (HOPMUPOBAHUS B MIPO-
[[ECCE OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI.
B pe3ynbTaTe 0CBOCHHUS TUCHUIIUHBI (POPMUPYIOTCS CIENYIONUME KOMIIETEHIIUN

Kona B pe3yabTaTte ocBoeHHs 00pa30BaTeIbHOI MPOrpaMMbl 00Y-
KOMIIETEeHIIUH YAIOLIUICH J0JKeH 00J1a1aTh
OIIK-1 CIIOCOOHOCTBIO HCIIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-

YUHBIX JUCIHIUIMH B MPO(ecCHOHAIBHON NeATeIbHOCTH, HpUMe-
HATh METOJbl MaTEeMaTHYECKOTO aHajiu3a U MaTeMaTH4EeCKOro
(KOMIBIOTEPHOT0) MOJIETUPOBAHMS, TEOPETUUYECKOTO M SKCIEPU-
MEHTAaJIbHOT'O MCCJIEIOBaHUS

OIIK-2 CIIOCOOHOCTBIO BBISIBUTH E€CTECTBEHHOHAYUYHYIO CYIIHOCTH IPO-
0JieM, BO3HUKAIOUIMX B XOJA€ MPO(PECCHOHATBHON NEATEIbHOCTH,
NpUBJI€Yb WX JJS PEHIeHUS COOTBETCTBYIOIIMIN  (DU3UKO-
MAaTEMATUYECKUH anmnapar

B npouiecce ocBoeHust 00pa3zoBaTebHOM NPOTpaMMbl JaHHbIE KOMIIETEHIINH, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITATHO B XOJI€ OCBOCHHUS
0Oy4aroIUMUCS JUCHUILIMH (MOJyJiel), MPakTUK B COOTBETCTBUU C Y4EOHBIM ILUIa-
HOM M KaJIeHJapHbIM rpadukoM y4eOHOro mnpoiiecca.

6.1.1. Onucanue nokaszaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(hopMHpyeMBIX 110 HTOTaM OCBOCHHS IMCHUILIUHBI, ONIMCAHME IIKAJ OLlEeHUBA-
HUS

[Toka3zaTenem OLEHUBAHUS KOMIIETEHIIMM Ha Pa3iM4HbIX dTanax ux (GopMHpO-
BaHMSI SBJIAETCS JOCTHKEHUE O00YUYaIOIIMMHUCS IJIAHUPYEMBIX PE3YJIbTaTOB O0YyUEHHUS
10 JUCUUILIINHE.

OIIK-1 cnnocoOHOCTh MCMOJIb30BATH OCHOBHBIE 3aKOHbI €CTeCTBEHHOHAYYHbBIX JTUCIHUIJINH
B NMpogeCCHOHAJILHOMH 1eSITeJIbHOCTH, MPUMEHATh METO/Jbl MATEMATHYECKOI0 AHAJIU3A H
MaTeMaTH4eCcKOro (KOMIbIOTEPHOI0) MOJAEJUPOBAHUSN, TEOPETHUYECKOr0 U JIKCIEePHUMeEH-

TAJBHOT'0 HCCJICAOBAHUA

IToka3aTean

Kputepun ouennBanus
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2 3 4 5
3HATh: OO6yuaromumiicst  neMoH- | OOydarommiics OOyuatomuiics neMoH- | OOydarommics
OCHOBOTIOJIAara- | CTPUPYET MOJIHOE OTCYT- | AEMOHCTPUPYET CTPUPYET JOCTATOYHO | JEMOHCTPHUPYET
IOIIUE TEOPETH- | CTBUE HJIM HEJOCTAaTOY- | HEMOJHOE COOT- riryooKue 3HAHUS | ITOJHOE COOTBET-
YECKHE  TOJIO- | HO€ COOTBETCTBUE 3HA- | BETCTBUE 3HAHUU | KOHTPOJIUPYEMBIX CTBHE 3HAHUH
JKEHUS, TIPeNy- | HWH  KOHTPOJUPYEMBIX | IPOrpaMMe: pa3neiioB IUCIUILIMHEI, | IPOrpaMMe JTUC-
CMOTpEHHBIC pa3aesioB MaTeMaTHKH: JIOIMTYCKAIOTCS OTBEYAET HAa BCE BOIPO- | UIUIMHBI,
POrpaMMOit HE croco0eH apryMEHTH- | OIIUOKH, MPOSIB- | CbI, B TOM YHCIE J0- | JOTHYHO H apry-
JACIIUIIINHEI, POBaHHO U TIOCJEAOBA- | JISICTCS HEJOCTA- | MOJIHUTENIbHBIE. B TO | MEHTHPOBAHHO
pollb W 3Haue- | TeNhHO M3JIaraTh MaTepH- | TOYHOE, IOBEPX- | K€ BpeMs IpPH OTBETE | OTBEYAET Ha BCE
HUE OCHOBHBIX | aJI, HEIIPABWJIBHO OTBEYa- | HOCTHOE 3HAHHE JIOITYCKaeT HecyIle- | BOIPOCHI, B TOM
3aKOHOB  €CTe- | €T Ha JOIOJIHUTEIbHBIC | TCOPUU, CYTH ME- | CTBEHHBIC TOTPEIIHO- | YUCIIC JOIOJIHU-

CTBCHHOHAY4-
HBbIX JUCHUIIIINH

BOIIPpOChI  HUJIN
HACTCA C OTBECTOM

3arpya-

TonoB. Jlyis moiry-
YEHUS MTPaBUITb-
HOT'O OTBETA Tpe-
OyroTCSl YyTOUHSI-
FOIIHE BOIIPOCHI.

CTH MJIM HaCT HEAOCTa-
TOYHO ITOJIHBIC OTBCTHI

TEeIbHBIC, ITOKA-
3BIBACT BBICOKHI
YPOBEHb TEOPETH-
YEeCKOM MOATO0-
TOBKH

yMeThb:
UCIOJIb30BATh
OCHOBHBIE  3a-
KOHBI ecTe-
CTBEHHOHAYY-
HBIX TUCIUTUINH
B Tpodeccuo-
HAJILHOU  Jef-
TEIbHOCTH,

YMETh  TIpPUMeE-
HATH  METObI
MaTeMaThJe-

CKOTO aHalu3a
U MareMaThde-
CKOTO  (KOMIIb-
IOTEPHOI0) MO-

OO6yuaromuiicst ToKa3bl-
BaeT HEJAOCTaTOUHOE
YMEHHE MPUMEHSATH T€O-
PHIO K PEIICHUIO TIpe/iia-
racMbIX 3a/1a4, TOMyCKaeT
rpyOble omKrOKY mpu pe-
IICHUU 3a]1a4 WA BOOO-
e peICHUs 3a/1a4 OT-
CYTCTBYIOT, HETIPABUIIHLHO
OTBEYACT HA JIOTIOTHH-
TeJIbHBIE BOIPOCHI, CBSI-
3aHHBIC C U3YYaBIIAMHUCS
B Kypce MaTeMaTH4eCKH-
MU METOJIaMH B MOJICTIs-
MU WM 3aTPYIHSIETCS C
OTBETOM

OO6yuarommiics
JEMOHCTPUPYET
HEIIOJIHOE COOT-
BETCTBUE CIIENY-
FOIIUX YMECHUN:
pelleHue 3a1ad,
YMEHHE M0JIb30-
BaThCA BEPOSIT-
HOCTHO-
CTaTUCTUYCCKUMU
Meronamu. B pe-
IICHUH 33729 MO-
I'yT COJIEPKATHCSA
rpyOblie OoImMoOKH,
MPOSIBIISIETCS HE-
JIOCTaTOYHOE

OOy4aromuiicst JeMOH-
CTPUPYET YaCTUYHOE
COOTBETCTBHUE CJIETYIO-
[IMX YMEHUHN: IpUMe-
HSTh TEOPETHYCCKHE
METO/IbI K PEIICHUO
3aJ1a4. Y MEHHS OCBOE-
HBI, HO JIOTTYCKAIOTCS
HE3HAYNTEIIbHBIC
OIMMOKH, HETOYHOCTH,
3aTpyJHEHHUs TP pe-
IICHWUH 3aJ1a4, HE BJIU-
SIOIIME Ha OOLINUH X0/
pelreHus

OO6yuarommiics
JEMOHCTPHUPYET
YMCHHE TPHME-
HATb TEOPHIO K
pelIeHuIo Mpe/I-
jlaraeMbIX 3a7ad4,
MPABWIBHO H
MIOJTHO CTPOUTH
pelleHus 3aaad.
CB00O0HO oI1€-
pupyet npuodpe-
TEHHBIMH YMCHH-
SIMH, TIPUMEHSIET
WX B CHTYyaIIHsIX
MOBBIIIICHHOU
CIIOKHOCTH.

JETUPOBAHMS, YMEHHE TpHUMe-
TEOPETUIECKOTO HATH TEOPHIO K

U DKCIEPUMEH- PELICHUIO TIpe-

TAIBHOTO  WC- JaraeMbIX 3aj1ad.

CIIeTOBaHUS

BJIA/I€Th: OO6yuatommuiicst He Biazie- | OOydarommiics OOyuatromuiics ya- OOGyuarommiicst B
CIIOCOOHOCTBIO | €T HJIM B COBEPIICHHO BIIQJICET MaTeMa- | CTUYHO BJIAJICET METO- | MOJIHOM O0BheMe
HUCIIOJIB30BATh HCHOCTaTOqHOfI CTCIICHU TUYCCKUMHU METO- JaMu paCd€TOB, HABbI- BJIACCT MaTeMa-
OCHOBHBIC 3a- BJIaACCT JaMH B HCTIOJIHOM | KM OCBOCHBI, HO JOITyC- THUYCCKUMHU METO-
KOHBI eCTe- HaBbIKaMU MIPUMEHEHUs1 | o0beme, JOIyc- KalOTCSI HE3HAUUTENb- | JJaMH, CBOOOHO
CTBCHHOHAYy4- TECOPETUICCKOTO KarTCA 3HAYU- HBIC OIHI/I6KI/I, HETOYHO- IPUMCHACT I10JTY-
HBIX JUCIIU- amnmapara ¥ pa3IuIHbIX TENbHBIE OITNOKY, | CTH, 3aTPYAHCHUS MIPH | YUSHHBIC HABBIKU B
IIJINH, IPpUME- MAaTEMATHYCCKUX MPOABJIACTCA HE- AHAJIMTUYCCKUX OIICpa- CUTyalusix I10-

HATH MCTOABI
MareMaTHu4dc-
CKOTI'0 aHaJIM3a

MCTOHOB K PCIICHUIO
3aaa4

JOCTATOYHOCTDH
BJIQJICHUS MaTe-
MaTHUYECKON TEX-

LHSIX, IEPEHOCE YMe-
HUH Ha HOBBIE, HECTaH-
JIapTHBIE CUTYaLINH.

BBIIIIEHHOW CJIOK-
HOCTH.
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U MaTeMarude-
CKOT0 (KOMITh-
IOTEPHOT0) MO-
JEIUPOBaHMS,
TEOPETUIECKOTO
U DKCIIEPUMEH-
TaJIbHOTO UC-
CJIeIOBaHUS B
npodeccuo-
HAJILHOU Jies-
TETHHOCTH

HUKOM, UCIIBITHI-
BaeT 3HAYUTEIIb-
HbIE 3aTPYIHCHUS
MpU MPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYyalUsIX.

OIIK-2 cnoco0HOCTH BHISBUTH €CTECTBEHHOHAYYHYIO0 CYIIHOCTH NMPo0JieM, BOSHUKAIOIINX B Xo1e npodec-
CHOHAJILHOM /1eSITeJIbHOCTH, NMPHUBJIEYb MX JJIsl PellleHUs COOTBETCTBYIOUIUI (PU3UKO-MAaTeMATHYEeCKUN

anmapar
3HATH: OO6yuaromuiicss  ne- | OOyyvarouuiics ae- OOyuarommiics neMOH- | O0yJaronmiics
OCHOBHBIC  3a- | MOHCTPHUPYET  TOJ- | MOHCTPHPYET HEIOJI- | CTPUPYET  JOCTATOYHO | IEMOHCTPUPYET
KOHBI ecTe- | HOe€ OTCYTCTBHE WJIM | HOE COOTBETCTBUE riy0okue 3HaHUS | TIOJIHOE COOTBET-
CTBCHHOHAYY- HEJIOCTaTOYHOE  CO- | 3HAHWI pOoTrpamMme, KOHTPOJIHPYEMBIX CTBHE 3HAHUI
HBIX JUCHHUIIJINH | OTBETCTBUEC 3HAaHUHU JAOITYCKAIOTCsA omruo- pasaciioB JUCHUIIIMHBI, | IpOTrpaMMeE JuUC-
U METOJbl all- | KOHTPOJIUPYEMBIX KU, TIPOSIBJIICTCSI HE- | OTBEYACT Ha BCE BOMPO- | IUIUIMHBI,

reOpel U MaTe- | pa3liesioB MaTeMaTu- | I0CTaTOYHOE, MO- Cbl, B TOM YHCIIE JO- | JOTHYHO H apry-
MaTHYECKOTO KH: BEPXHOCTHOE 3HAHHWE | MOJHHUTEIbHBIE. B TO | MEHTHPOBAHHO
aHanmm3a, au@- | He cocoOeH apry- TEOPHH, CYTH METO- K€ BpeMs IIPH OTBETE | OTBEYAET Ha BCE
depeHImanb- MEHTHPOBAHHO U 1MO- | J0B. /)i MOJAyYeHUs: | JIOIyCKaeT HECYIIe- | BOMPOCHI, B TOM
HBIX YpaBHEC- | CJICOOBATCIIBHO HU3- MMpaBUJIBHOI'O OTBETA CTBCHHBIC MOrpeIHoO- | YUucCJjIi€e JOIOJIHU-
HUH, TEOpHUH | JaraTh MaTepual, TpeOyIOTCS yTOUHSAIO- | CTU WM JaeT HEJO0CTa- | TelbHbIE, TOKa-
BepOﬂTHOCTef/'I " | HCIIPpAaBUJILHO OTBC- e BOMPOCHL. TOYHO ITOJIHBIC OTBETHI 3bIBA€T BLICOKUU
MaTeMaTuye- YaeT Ha JIONOJHU- YpOBEHBb TEOPETH-

CKOW CTaTUCTH-
KA

TCJIBHBIC BOIIPOCHL
HJIN 3aTPYAHACTCA C
OTBE€TOM

4eCKOM MMOAro-
TOBKH

yMeTh:
BBISIBUTH €CTE-
CTBEHHOHAY4-

HYIO CYIIHOCTb
npoOjeM, BO3-
HUKAalOUMX B
xome  mpodec-
CHOHAJIBHOHU 1e-
ATEITLHOCTH,

NpUBJIEYb  MX
UL pEIICHHS
COOTBETCTBYIO-
oM usuko-
MareMaruye-

CKMI anmapar

OOyuatomuiicst — 1o-
Ka3bIBaeT  HeNOCTa-
TOYHOE yMeHHue
MPUMEHSITh HM3BECT-
Hble B y4yeOHOH Iu-
TepaType MEeTOAbl K
peIIeHHI0 TIpe/yIara-
eMBbIX 3ajJad, JOIyc-
KaeT rpyOblie OMMOKH
MpU pEelIeHUU 3a1ad
WU BOOOIE perre-
HUS 3aJad  OTCYT-
CTBYIOT, HEIPaBUJIb-
HO OTBevYaeT Ha Jo-
MOJTHUTEIBHBIE  BO-
MPOCHl WM 3aTpy-
HSIETCS C OTBETOM

OOyuaromumiics jie-
MOHCTPUPYET HETOJ-
HOE COOTBETCTBHE
CIENYIOLIUX YMEHUM:
pelieHue 3a1ad, yme-
HUE T0JIb30BaThCs BE-
POSITHOCTHO-
CTaTUCTUYECKUMU Me-
togamu. B pemenun
3a/1a4 MOT'YT COIEp-
KaTbCsl rpyoObIe
OLIMOKH, IPOSIBIISAETCS
HEJOCTATOYHOE yMe-
HUE TNPUMEHSATH TEO-
PHIO K PEIIECHHUIO
IpeJlaraeMelx 3ajad.

OO6yuaromuiics
JIEMOHCTPUPYET
YaCTU4YHOC
COOTBETCTBUE
CIEAYIOIIUX  YMEHUM:
MPUMEHATh TEOpPETHYE-
CKHuE METOAbBI K
PELICHUIO 3a7ad4.

VYMeHHuss OCBOEHEI, HO
JIOMYCKAIOTCS HE3HA4M-
TEIBHBIC OIIUOKMU,
HETOYHOCTH,

3aTPyIHECHHS npu
pelieHuu  3a1ad, He
BIWAIONME Ha OONHi
XOJ1 PEIICHUS

OO6yuaromuiicst
JEMOHCTPHUPYET
YMCHHE TPHME-
HSTh TEOPHIO K
pelIeHuIo Tpe/I-
JlaraeMbIX 3a7ad4,
MIPaBWIBHO U
MOJTHO CTPOUTH
pelIeHns MaTeMa-
THYECKHUX 3a/ad.
CB00O0HO oI1e-
pupyer npuodpe-
TEHHBIMH YMCHH-
SIMH, TIPIMEHSIET
WX B CHTYaIHsIX
MMOBBIIIICHHOM
CJIOKHOCTH.
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BJIAJIeTh: OOyuatonmiics  He | OOyyaromuiics Bia- OOyuaromnmiics OO6yuarommiics B
CIIOCOOHOCTBIO | BIaZieeT WM B CO- | J€eT MaTeMaTHYECKU- | YACTHYHO BJIaZi€ET | IMMOJHOM 00BEME
BBIAIBUTH  €CTE- | BEPIIEHHO HEAOCTa- | MU METOJIAMU B HE- METOJJaMH  PAacCyeToB, | BJIAJEET METOJa-
CTBEHHOHAYY- TOYHOM CTENEHHU | ITOJIHOM 00bEME, JI0- HaBBIKM OCBOEHBI, HO | MU PacyeToB,
HYI0 CYIIHOCTb | BJIAQJEET IyCKaIOTCs 3HAYH- JIOIYCKAIOTCS ~ HE3Ha- | CBOOOIHO MpUMe-
npoOjieM, BO3- | HABBIKAMH TPUMEHE- | TeJIbHBIC OLTUOKH, YUTEJbHBIC  OIIMOKH, | HICT MOJyUYCHHBIC
HHUKAFOIINX B | HUS TEOPETUYECKOrO | MPOSABISETCS HEAO- HETOYHOCTH,  3aTPy/- | HABBIKU B CUTYa-
xone mpodec- | anmmapara U pa3iaud- | CTATOYHOCTh BIIaJIe- HEHUSI TIpM AHAJIWTHU- | IIUAX [TOBBILICH-
CHOHAJILHOM Je- | HBIX MaTeMaTH- | HUSI MaTeMaTUYECKOM | YECKHUX onepauusx, | HOl CIOKHOCTH.
SITEJIbHOCTH, YECKMX METOAOB K | TEXHUKOM, UCIIBIThIBA- | IEPEHOCE YMEHUW Ha

MIPUBJICYb HX | pELICHUIO 3a1a4 €T 3HAYUTEIbHEIC 3a- HOBBIE€, HECTAaHJIAPTHbIC

I peIIeHUs TPYAHEHUS PU NPHU- CUTYallUH.

COOTBETCTBYIO- MEHEHHUH HaBBIKOB B

muil  pU3HKO- HOBBIX CUTYyaIUsX.

MaTeMaTuJe-

CKUI amnrmapar

[Mxana OLCHUBAHUA PC3YJIbTATOB HpOMe)KYTO‘{HOﬁ aTTeCTali U €€ OIIMCAHHUE:

dopmMa IPOMEKYTOYHOM ATTECTALUM: 3a4eT.

[IpomexyTouHasi arTectarusi oOyJaromuxcs B ¢popme 3adeTa MPOBOIUTCS 10
pe3yJbTaTaM BBITIOJIHEHHUS BCEX BUJIOB y4eOHOM padOTHI, IPETYCMOTPEHHBIX YyueO-
HBIM IUIAHOM I10 JAHHOW JHUCUUIUIMHE, IIPU 3TOM YUYUTBIBAKOTCS PE3YJIbTAThI TEKYIIEC-
r'0 KOHTPOJIS YCIIEBAEMOCTH B TeueHHe ceMecTpa. OleHKa CTENEH! TOCTHKEHUS 00Yy-
YaIOMUMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHUS MO AUCIUIUIMHE MPOBOJIUTCS
MPENOIABATENIEM, BEIYIIMM 3aHITUA 10 JUCIUILIMHE METOAOM SKCIEPTHON OLICHKH.
ITo uToram mpoMe)KyTOYHOM aTTECTAlMH MO AUCUUILIMHE BBICTABIISIETCS OLICHKA «3a-
YTEHO» WJIA «HE 3aYTECHO.

HlIkaga
OLlCHUBAHUSA

Onucanune

3a4TeHo

BrlnonHeHbl Bce o0s13aTe/IbHbIEe YCJI0BUS MOATOTOBKH CTY/I€H-
Ta K NMPOMEKYTOYHOM aTTeCTAlMM, 1pe0yCMOMPEHHbIE NpPO-
epammoti oucyunaunsl. CTYyAEHT NEMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB PUBEACHHBIM B TaOJIMIaX MOKa3aTe-
JISIM, OTNlepUpPyeT NPUOOPETEHHBIMUA 3HAHUSIMU, YMEHUSAMHU, HABBI-
KaMH, TPUMEHSET WX B CHUTYalMSIX MOBBIIIEHHON CJIOKHOCTH.
[Tpu 3TOM MOTYyT OBITh AOMYIIECHBl HE3HAYUTENIbHbBIE OIIMOKH, He-
TOYHOCTH, 3aTPYJHEHHUS NPU AHATUTHUYECKUX ONEpalusix, rnepe-
HOCE 3HAaHUU U YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUU.

He 3aureno

He BbInmonHEHb! o00si3aTeJIbHBbIE YCJIOBHUSI MOATOTOBKH CTY/AEH-
TAa K NPOMEKYTOYHOH aTTeCTAlMHU, NpeoycCMOmMpeHHble Npo-
epammou oucyunaunst, NI cTyneHT 1eMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHWI, YMEHHI, HaBHIKOB IPHUBEICHHBIM B Tal-
JMIAX MMOKa3aTelsiM, TOMYCKalOTCsl 3HAYUTeNIbHbIE OIMOKH, MPO-
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ABJIACTCA OTCYTCTBUC 3H&HHI>1, YMeHHﬁ, HAaBBLIKOB 11O psAAYy IMOKa-
3aT€Heﬁ, CTYACHT HUCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPHU
OIICPpUPOBAHNUN 3HAHUAMHN U YMCHUSAMMU IIPHU UX IICPECHOCC HA HO-
BbBIC CUTYyaAllUH.

d)opMa HpOMe)I(yTO‘IHOﬁ arTreCTallimu: 3K3aMCH

[TpomexyTouHas aTTecTanus OOydaromUXcs B GopMe 3K3aMeHa MPOBOAMUTCS
o pe3yiabTaTaM BBIMIOJHEHUS BCEX BHUAOB Y4eOHOM pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOM JTUCUUIUIMHE, IPU 3TOM YYUTBIBAIOTCS PE3YJIbTAThl Te-
KYILIETO KOHTPOJIS yCIIEBAEMOCTH B TedeHue cemecTpa. OLeHKa CTENEHN JOCTHKCHMS
00y4aroIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHUS 10 TUCLUILUINHE MPOBOIUTCS

IIpernogaBaTcjicM, BCAYIIUM 3aHATHA 110 JUCHUIINIMHC MCTOJI0M BKCHepTHOﬁ OLICHKH.

IIo utoram HpOMG)KYTO‘lHOﬁ aTTCCTalluu 110 JUCHHUIIJIMHC BBICTABJISACTCA OLCHKA «OT-

JIUYHO», «XOpOoIIO0», «YAOBJICTBOPHUTCIILHO» HUIIN «HCYJOBJICTBOPHUTCIBHOY.

[HIxana oneHuBaHuA

Onucanue

OTJIu4HO

BrinosHeHs! Bce 00s13aTe/IbHbIE YCJIOBUS MOATOTOB-
KH CTYAE€HTa K IPOMEKYTOYHON aTTecTaluM,
IIPELYCMOTPEHHBIE ITpOrpaMMoil aucuMIuivHebel. Cry-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMU, YMEHUHU,
HaBBIKOB I[I0KAa3aTessiM, NPUBEIECHHBIM B TaOIMIAX,
ONepUpPYeT MPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
HAaBBbIKAMH, IPUMEHSAET UX B CUTYalUAX ITOBBILICHHON
cl10kHOCTH. [Ipu 3TOM MOTYT OBITH TOMYIIEHBI HE3HA-
YUTEJbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS MpU
MIEPEHOCE 3HAHWM WM YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 33/1a4H.

Xopowo

BelrmosnHeHsI Bce 00si3aTe/ibHbIE YCJI0BHUS MOATOTOB-
KM CTYAE€HTa K IHPOMEKYTOYHON aTTecTaluM,
IIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHUIUIMHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUM,
HABBIKOB TMOKa3aTeliiM, NPUBEACHHbIM B TaOJIMIIAX,
ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMHU. B TO ke BpeMs IIpU OTBETE AOIYCKAET He-
CYILIECTBEHHbBIEC MTOTPEIIHOCTH, 33/1a4l PEIIAET C HENO-
YeTamu, He BIUSIIOIIMMU Ha OOIINI X0/ perieHusl.

Y 10BIETBOPUTEIBHO

BrinonHeHb! Bce 00s13aTe/IbHbIE YCJIOBUA MOATOTOB-
KH CTyJeHTa K TPOMEXKYTOYHON AaTTeCTAlUM,
MPEyCMOTPEHHBIE MPOTrpaMMONl JUCHUIUIMHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHUM,
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HABBIKOB TIOKAa3aTelisiM, NPHUBEACHHBIM B TaOJHMIAX,
OTepupyeT MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSIMH,
HaBblkaMu. Ho moka3piBaeT HeriyOOKue 3HaHUA, TpU
OTBETE HE JOIMYCKAET IpyObIX OMIMOOK WU MPOTUBO-
peunii, ogHako B (HOPMYJTUPOBAHUM OTBETa OTCYT-
CTBYET JIOJKHAs CBSI3b MEXIY aHAJIN30M, apryMEHTa-
IMEW W BBIBOJAMH, B PEIICHUM 3aJa4 MOTYT COJEp-
KaThCsl TpyOble OMMOKH. {151 mosrydeHus: mpaBUIIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIIME BOMIPOCHI.

He BbInosiHEHBI 00si3aTe/IbHbIE YCJIOBUS MOATOTOB-
KH CTyJeHTa K TPOMEXKYTOYHON AaTTecTAlUM,
MPEAYCMOTPEHHBIE MporpamMMon aucuuiuimiasl, WMJIN
CTYAEHT JEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HA-
HeynoBneTBOpuTENbHO | HUMi, YMEHHUH, HaBBIKOB IPHUBEICHHBIM B TaOIHIlaX,
JIOMYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH, TMPOSBISIETCS
OTCYTCTBUE 3HAaHWUMW, YMEHNW, HABBIKOB IO POy IOKa-
3aTeJIen, CTYJICHT UCIBITHIBAET 3HAUYUTEIIBHBIE 3aTPY/I-
HEHUS MPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSAMU.

DoHIbI OLEHOYHBIX CPEICTB INPeICTABJICHbI B NMPWIOKEHUN 2 K paldouei
nporpamme.

7.  Y4deOHO-MeTOAUYeCKOE M HHPOPMALIMOHHOE o0ecevyeHne AU CIUIINHBI

a) OCHOBHAas JiUTepaTrypa:

1. Kyapssues JI.J[. Kpatkuit kypc matematudeckoro ananuza. T.1. Juddepeniiu-
QTbHOEC W HMHTETPATbHOE HWCUYUCICHHS (PYHKIIUN OJHOW mMepeMeHHOH. Psiapl:
YueOHuk [DaeKTpoHHBIN pecypc]: yueb. - DneKkTpoH. gaH. - MockBa: ®du3mar-
aut, 2015. - 444 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ 3KpaHa. |

2. I'mypman B.E. Teopust BeposiTHOCTEH U MaTeMaTHYeCKas CTaTUCTUKA. 12-e u3.
crep. M.: FOpaiir, 2013.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. TIuckynos H. C. luddepenuuanbHoe U MHTErPATbHOE UCYUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: UuTerpan - [Ipecc, 2009. 180 k3.

2. 3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., [lymikaps
E.A. Kypc MareMaTuKu JUisi TEXHUYECKUX BBICHIMX Y4€OHBIX 3aBeieHUU. M.:
MI'1Y, 2012. 400 »k3. https://e.lanbook.com/

3. Munocnes B.b., Mapteinenko A.U., Jlaxosckuii B.A., 3yoxoB B.I'. Kypc
BBICIIICH MaTeMaTuKku: YueOHoe mocoome. Yacte 1.M.: MI'MY, 2007; Yactb
2M.: MI'MY, 2007. Yacrs 3. M.: MI'MY, 2011. 400 »5k3.
https://e.lanbook.com/
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4. CnupugonoB M.A., Camoxun B.H., Jlanunos A.H. Maremaruka. KoHTpoJib-
HBIE 33JIaHUs U METOJAMYECKUE YKa3aHUs ISl CTYIAEHTOB 3a04HOU (hopMbl 00Y-
yerust. Cemectp 3 / M.: MI'VII, 2008. 196 c. 350 »k3.

5. Kypc nexuuit mo nuHeWHOM anreOpe M aHAIUTUYECKON T'€OMETpUM: YueOHOe
nocobue. // Kynpssues b.}O., Matsm B.U., Ilokazees B.B., YUepkecona I'.B..
M.: MI'TY «MAMMW», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHbIi pecypc.

6. Koran E.A., XKyxoa I'.C. Teopusi ¢GyHKIMH KOMIUIEKCHONW MNEPEeMEHHOI/
Vuyebnoe nocobue. M: Mockosckuii monutex, 2021. 180 c¢. — 100 3k3.

7. Marematudeckuii aHanu3. Teopwus mpenenoB U auddepeHInaibHOe HCUUCIe-
HUE: OCHOBHBIE TOJIOKEHHSI TEOPUH, METOAUYECKHE YKa3aHWUsS M BapUAHTHI
pacdeTHO-Tpaduaeckux padot // bomynor M.A., bopoauna C.U., KopotkoBa
H.H., Tkauenxo O.11. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHbIi pecypc.

8. Koran E.A. O6bikHOBeHHBIE TU(DPEepeHIINATbHBIE YPABHEHUS U OTIEPAIIMOHHOE
ucYHClieHne. YueOHoe rnmocobue mo auciuiuinae «Marematukay Jjisi CTyAeH-
TOB Bcex cnenuanbHocTeid. M. 2006. 693 3k3.

9. Koran E.A. DneMeHTBbI Teopun BEPOSITHOCTEH U MATEMATUYECKON CTaTUCTUKH.
YyebHoe nmocobue mo AucHUIUIMHE «MaTemaTuka» Ijisi CTYJIEHTOB, 00ydaro-
HIMXCS 110 CIENUATLHOCTH «ABTOMOOMIIE- U TpakTopocTpoerue. M.: 2007. 224
C. 423 3k3.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHeT-Pecypcehl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

NHTepHeT-pecypchl BKIIOYAIOT y4€OHO-METOJUYECKUE MaTephayibl B JJIEK-
TPOHHOM BH7E, MpPEICTaBICHHbIE Ha caliTe Mospolytech.ru B pasznene: «llenTp ma-
TemMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHThl KOHTPOJIBHBIX 33JlaHUKA MO JUCIUILUIMHE MPEACTABICHbI HA CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnple yueOHO-METONMYECKHE U MH(POPMAIMOHHBIE MaTepyalibl MPeJICcTaB-
JICHBI Ha capTax:

http://exponenta.ru,

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

[Tepeuenp pecypcoB HH(OOPMAIMOHHO-TEICKOMMYHUKAITMOHHON cetn «JH-
TEPHET» ISl OCBOCHUS JTUCIIUILINHBI;
www.matematikalegko.ru>studentu, www.i-exam.ru.

NHTepHeT-pecypchl BKIIIOYAIOT YU4EOHO-METOAMYECKUE MaTepHuasbl, MPeICcTaB-
JIGHHbIE Ha calTe »JJIEeKTPOHHO-OMOIMoTeyHo cucrtembl HM3narensctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 110 BeICIIIE MaTeMaTHKeE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u Tectsr 1o

TEOPHUU BEPOSTHOCTEN U MATEMATUYECKOM CTATUCTHUKE.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/
http://function-x.ru/tests_higher_math.html
http://pmims.000webhostapp.com/xbookM0018/index.html

8. MaTepua/ibHO-TeXHHYECKOE o0ecnevyeHne U CIUIINHBI

MatepuanbHO — TeXHMUYECKas 0a3a YHHBEpPCUTETa OOECIIEUMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATUH, NIPETYCMOTPEHHBIX YUYE€OHBIM IUIAHOM U COOTBETCTBYET AEHCTBYIO-
UM CAaHUTAPHBIM U IPOTUBOMNOKAPHBIM MPAaBUIIAM U HOPMaM.

Jlis mpoBeieHUs] Y4eOHBIX 3aHATUN UCTIOIB3YIOTCS:

- JIEKIIMOHHBIE ayAUTOPUM U ayJTUTOPUU JJIsl IPOBEACHUS NMPAKTUUECKUX 3aHATUH, B
TOM YHCJIE, OCHAIICHHbIE MYJbTUMEANNHBIM 000pYAOBAHUEM ISl IPOBEACHUS ay U~
TOPHBIX 3aHATUHN (MIPOEKTOP, HOYTOYK, MUKPO(DOH U T.1.);

- 1711 paboOTHI CO CIEUUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEYEHUEM BO BPEMS WH-
TE€PAKTUBHBIX NPAKTUUECKUX 3aHATUNA MMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCHU-
TeTa.

9. Metoau4yecKkue peKOMEHAALMH /ISl CAMOCTOATEIbHON PadoThl CTYICHTOB

Pazgen: 3;1eMeHTHI JIMHEHO ajreOpbl

Matpuus! 1 onpeneaurenu. [Ipexnae Bcero, CTyJeHT JOHKEH OHATh, YTO
MaTpHUlla — 3TO TabyHLa Yucen (MPUUEeM 3Ta TaOIHIIa MOKET UMETh OJMHAKOBOE YK C-
JIO CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSAMOYTOJIbHOI), @ ONpeeaUTENb- 3TO YUC-
JI0, 3allMChIBAEMOE B BUJIE KBAJPATHOM TAOJIUILIbI, TO €CTh ONPEACIUTENN CYILECTBY-
10T TOJIBKO Y KBaJPAaTHBIX MATPHLL.

Crnenyer oOpaTuTh 0c000€ BHUMAHUE HA ONEPALNIO YMHOXKEHHS MPSIMOYTOJIb-
HBIX MATPUL U MOHATh, KAKUM IOJTYYaeTCs MOPSA0OK MaTpHIIbl — IpousBeaeHus. Oco-
OEHHOCTh MATPHIl TAaKKE€ COCTOUT B TOM, UTO MPOU3BEACHUE MATPHUIl HE MEPECTAHO-
BOYHO, TO €cThb AB = BA.Crnenyer o0s3aTelIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOIIUE 33a4H.

BaxxHbIM siBIIeTCsl MOHATHE 0OpaTHOM Marpuubl. Hano 3HaTh yciaoBue cyiie-
CTBOBaHMsI OOpAaTHOM MaTpuUIbl U aNropuT™M ee noctpoeHus. Ilocie ee BrIUMCIIEHUS
1eIecoo0pa3Ho Jenarh MPOBEPKY MPAaBUIBHOCTU PELICHHS, BBIIIOJHUB ONEpALUIO
YMHOKEHHSI A"A=E (I0OJDKHA MOJYYUTHCS SAMHUYIHAS MATPHUIIA)

[Tpu n3ydyeHuu onpenenuTened HaJ0 Y€TKO YCBOUTH MOHSATHS MUHOPA, ajreo-
PandeCcKOro JIONOJIHEHHs, 3HAaThb MHOTOYMCIICHHBIE CBOWCTBa onpexnenutens. s
OCBOEHHUSl TE€XHHUKH BBIYUCIICHUS ONpEeIeNuTeseil 1enecooOpa3Ho, BbIOpaB Mpou3-
BOJIBHBIN OINPEAEIIUTEND BBILIE TPETHETO MOPSJIKA, PACKPHITH €r0 pa3JIMYHbIMU CIIO-
co0aMM, MPUMEHSIS pa3JI0kKEHUE U 10 CTPOKaM U 1o cronduam. OOpaTuTe BHUMaHUE,
KaKue CTPOKH (CTOJIOIbI) MPEANOUTUTEIbHEE BHIOMPATD ISl PACKPBITHS ONpeaeanTe-
JIs1, 4TOOBI YIPOCTUTH €ro BbryuciaeHue. Oco0eHHO dY(PPEeKTUBHO BBHIYMCIECHUE OIpe-
JeNUTeNIed C TOMOIIBI0 3JIEMEHTAPHBIX NMpeoOpa3oBaHUM, MPUBOJAIIMX €ro K Tpe-
YTOJIBHOMY BUTY.

[Ipn wu3yyeHUM pelIeHUH CHUCTEM JIMHEHHBIX alredpanuyeckux ypaBHEHUM
(CJIAY) oOpatuTe BHHMaHHE, IPEXKAC BCETO, HAa TOHATHE PEIICHHUS CHUCTEMBI H
YCIJIOBHSI CYIIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOLIEHUSI MEXAY PaHIOM
MaTpHULbl, PAHIOM PACIIMPEHHOW MAaTPUIbI CUCTEMBI W YHMCIOM HEHM3BECTHBIX WU
ypaBHeHui. OOpaTuTe BHUMaHKUE Ha YCJIoBHs npuMeHeHus Gopmya Kpamepa u me-
Tona oOpaTHOM MaTpullbl. BHUMaTenpHO pa3zbepuTe MpuUMephl PEelIeHUs] ITPOU3BOIb-
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HBIX CHCTEM JIMHEWHBIX anreOpanueckux ypaBHeHUN metonoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX IEPEMEHHBIX ).

Pa3zgesi: DiieMeHTHI BEKTOPHOI aare0pbl

[Ipu u3yueHuu AaHHOW TeMbl OOpaTUTE BHUMaHUE Ha JIMHEWHbBIC ONepaluy HaJl BEK-
TOpaMU, Ha MOHITHUS JTUHEWHOW HE3aBUCUMOCTHU U JINHEMHON 3aBUCUMOCTH BEKTOPOB,
Ha QyHIAMEHTAIbHOE MOHATHE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHUPO-
BaHHOTO 0a3uca), Ha pa3yioKEeHUE BEKTOpa Mo 0asucy.

3HaTh OIpEAeNIEHNE, T€OMETPUUYECKUE CBOICTBA CKaJsPHOTO, BEKTOPHOIO M
CMENIaHHOTO MPOU3BEACHHS BEKTOPOB, OPMYJIBI JAJI UX BBIYMCIECHUS B BEKTOPHOU U
B KoopauHaTHOU ¢opme. OOs3aTeNIbHO 3HATh U YMETh MPOBEPSTH YCIOBHUS OPTOTO-
HaJIbHOCTH, KOJUTMHEAPHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

Pa3znes: koMImjieKCHbIE YHCJIa H MHOTOYJIEHbI

B aTom paznene, npexae BCEro, HalAO MOHSTh, YTO KOMIUIEKCHOE YUCIIO SBU-
JIOCh PACIIMPEHUEM MOHSATHUS JCHUCTBUTEIIBHBIX UYKCEN, 3HATH ONPEACICHUE U TPHU
GbopMBl 3aIMCU KOMILIEKCHOTO  YHCJIa, TEOMETPUUYECKYI0O HHTEPIIPETAIIUI0 KOM-
IJIEKCHOTO YMCJa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM KOM-
IJIEKCHBIX YHCEI M MHOXKECTBOM TOYEK KOMIUIEKCHOM IIIOCKOCTH KoOMILIEKCHBIE
YKCJIa MOKHO M300pa)kaTh C TIOMOIIBI0 BEKTOPOB Ha KOMILJIEKCHOM IockocTH I1o-
ATOMY ONEPAIMH CIOKEHUS U BHIYUTAHUSI KOMIUIEKCHBIX YHCEII MOTYT OBITh CBEJICHBI
K OIEPaLUIM CIIOKEHHUS Y BBIYUTAHUSI COOTBETCTBYIOLINX BEKTOPOB

Hano 3HaTh 1 yMETh BBINIOJHATH ONEPALIMM YMHOKEHUSI, JEJICHNS, BO3BEACHUS
B TMOJIOKUTEJIBHYIO CTENIEHb KOMIUIEKCHBIX YHCEII, 3alIMCAHHBIX B TPUTOHOMETpHUYE-
CKoii popme, U3BJICUCHUSI KOPHS N-Oi CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

OO6paTuTh BHUMaHHE Ha TO, YTO MHOKECTBO KOMIUJIEKCHBIX UYHCEI SIBJISIETCS
3aMKHYTBIM, TO €CTb Jit00as ainreOpanueckast onepamnusi HaJ KOMIIEKCHBIMU YUCIaMU
HE BBIBOJIUT 3a MPEACIIbl 00JIACTH KOMILIEKCHBIX YHCE]L.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 AaHAJIN3A

[Tpu uzyuenun nuddepeHnranibHOro ucuucieHus GyHKIUA OHON MepeMeH-
HOHM oOpaTuTe BHUMaHUE Ha MOHATHE Tpeseiaa GyHKIMH B TOYKE U METOJIBI €T0 BBbI-
yuciaenus. [Ipeaen — o4HO U3 OCHOBHBIX MOHSATHH MaTEMaTHYECKOTO aHaim3a. [lpu
BBIYMCJICHUH TIpeIeIoB (YHKIIUU HA0, MPEkKIE BCETO, BHIICHUTH XapaKTep Heolpe-

0 o " .
JOEIICHHOCTHU (6,—,0-oo,oo—oo,1 . UToOBI OBIaAETh TEXHUKOM peuieHus 3aga4 Ha
0.0]

BBIUMCJICHHE MIPEIEOB, HAJ0 3HATh JIBa 3aMevaTeNIbHBIX Mpezesna, Ta0IuIly SKBUBa-
JICHTHBIX OECKOHEYHO MallblX, MpaBuio Jlomurans, pa3inyHble MPUEMBbl PACKPBITHS
HEOTpeIEIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (PYHKIIMM U PEIIUTH JOCTATOYHO OOJb-
110€ KOJIMYECTBO 3a4a4.

[Ipn u3ydeHum TeM, MOCBAIIEHHBIX MPOU3BOAHON M Auddepennmany GyHK-
LMY, HAJI0 OCMBICIUTh UX T€OMETPUYECKHIM CMBICI, IOHUMATh pa3audyue MEXIy HU-
Mu (auddepeHnran - 3To TiaBHas JUHEWHAas 4acTh npupaiieHust GyHkimu). TBepao
3HaTh (KaK TaOJMIly YMHOXEHHUA) GpopMyibl AU depeHIIMPOBAHNUS OCHOBHBIX 3Jie-
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MEHTapHBIX (YHKIMHI U npaBuia AuddepeHrpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBuiio ¢ epeHIMpPOBaHUS CIOKHON PYHKIIHNH ).

OOparute BHUMaHUE Takke Ha 0ocoOeHHOCTH AuddepeHupoBaHust PyHKIUH,
3aJlaHHBIX B HESIBHOUW opMe, mapamMeTpuyecku, Ha IpUeM Jiorapudmudeckoro aud-
(dbepeHupoBaHus.

Crnenyer 4eTKO 3HATh U YMETh PUMEHATH aJTOPUTM HCCIIEeNOBaHUS (DYHKIIHIMA
U TIOCTPOCHUSI TpaQHUKOB: OMpejesieHne TOYEK pa3pbiBa (M UX KIacCU(PUKALHUIO),
acuMnTOT rpaduka (BepTUKATHPHON, HAKIIOHHOW, TOPU30HTATILHOW ), HEOOXOAMMBIC 1
JOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH (PYHKIIMH, CYIIECTBOBAHMS JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH M BOTHYTOCTH (DYHKITUH M TOUYEK Ieperunoa.

Paszpnen: nudpepennuanbHoe ncunciaeHne GyHKIU HECKOJIbKHUX MepeMeHHbIX

[Tpu u3yueHum DaHHOTO pasfena OO0paTUTe BHUMAaHUE HA TO, YTO (YHKIUS
ABYX HCpCMCHHBIX HUMECT HElFJ’I?II[HBIﬁ FeOMCTpI/I‘-ICCKI/Iﬁ CMBICITI — 3TO HOBerHOCTB B
TPCXMCPHOM IIPOCTPAHCTBC

Ha,HO OCMBICJIINTD IIOHATHA YaCTHBIX IIPOU3BOAHBIX U IIOJIHOI'O I[I/I(l)(bepeHIII/Ia-
JJa 1 OCO6GHHOCTB HUX BBIYUCIICHUA, OBJIAACTDH TEXHUKOU BBIYHCIICHUS IMPOU3BOAHBIX
OT CJIOKHOU (byHKHI/II/I HCCKOJIBKUX IICPCMCHHDBIX. CJIG,ZIYGT 06paTI/ITI> BHUMAHHUEC Ha
TO, UTO OJIA (1)YHKL[I/II/I Z= Z(X, y) CMCIIAHHBIC YaCTHBIC ITPOU3BOAHBIC BTOPOI'O IIOPAI-
0’z 0’z
X0y  Oyox
PCHOUPOBAHUA HC UMCCT 3HAYCHHA.

Jnst GyHKIMM HECKOJBKHX MEPEMEHHBIX CKOPOCTb M3MEHEHHUS (PYHKIUU B
ITPOU3BOJIBHOM HAINPABJICHUU XAPAKTEPU3YETCsS IMPOU3BOAHON IO HAIIPABICHHIO, a
HanOOoJIbIIasi CKOPOCTh U3MEHEHHsI (YHKIMU OyJleT B HANpaBIEHUH BEKTOpPA Irpaau-
enta. Crnenyer oOpaTuTh B 9TOM TeM€ BHUMAaHHE Ha HEOOXOJAMMOE M JIOCTATOYHOE
YCIIOBHSI CYIIECTBOBAaHUS 3KCTpeMyMa (yHKIIMHU HECKOJIbKUX MEPEMEHHBIX.

Ka paBHBI MEXy COO0Oil: (Teopema IlIBapia), To ecTh nopsaok naudde-

Pa3znea: HHTErpajJbHO€ HCUYHUCJICHHE

B uHTErpanbHOM HMCUMCIICEHUM peliaeTcs 3agava, 0OpaTHOM TOM, KOTopasi pac-
cMaTpuBaiach B U QpepeHIInaibHOM UCYUCICHUH HE0OXOIUMO HAWTH ISl JaHHOU
bynkuun f(x) Takyro (QyHKIUIO, MPOU3BOJHAS OT KOTOpPOW Obuta Obl paBHA 3aJaH-
HOUl. nTerpupoBanue QyHKIMI — JOCTATOYHO CIIOKHBINA pa3iesl MaTeMaTHKH, OBJIa-
J€Th KOTOPBIM MOXHO TOJIbKO, €CIIM CTYIAEHT «BO3bMET» JIOCTATOYHO OOJBIIIOE KO-
JMYECTBO MHTETPAJIOB PA3HOTO THIIA.
Hano TBep10 3HaTh TaOJIMIy MHTETPANIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
(byHKIIHA, OCHOBHBIC METOBI HHTETPUPOBAHUS (3aMEHA ITePEMEHHOM, ITOIBEICHNE
noa 3HaK auddepeHimana, WHTErPUPOBAHNE TIO0 YacTsAM, TPUEMBl BBIYUCIICHUS
WHTETPAJIOB OT PAIMOHAIBHBIX APOOCH, OT pa3HOro THIA TPUTOHOMETPHUCCKUX
byHKUM).
Hano ocMBICTIUTE €IMHCTBO MOAX0/a K TIOCTPOSHHUIO OIMPEICICHHBIX, KpaT-
HBIX, KPUBOJIMHEWHBIX, TTOBEPXHOCTHBIX WHTETPAJIOB — MOCTPOCHUE HEKOTOPOU MHTE-
IrPajIbHOM CYMMBI U ITPEIEIbHBIN NIEPEXO.

3HaTh TEOMETPUUYECKUN CMBICIT U OCHOBHYIO (DOPMYITy BBIYUCIICHHS OTpE/e-
JIEHHBIX HHTETpaNoB — hopmyny Herotona — JleitOHuiia, reomeTprueckue u Gpuznde-
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CKHE MPUJIOKEHUSI OMPENECNEHHbIX U KPATHBIX HMHTETPajoB, YMETh HAXOAWUTh ILIO-
b MIOCKON (DUTyphl, JJIMHY KPUBOM, 0ObEM M IUIONIA/Ib MOBEPXHOCTHU TEJ Bpa-
HICHMUS.

Pa3neu: uncioBbie 1 PyHKIMOHAJIbHBIC PAAbI

IIpu u3ydeHNHn NaHHOM TEMBI, MIPEXKIE BCETO, HAO OCMBICIUTD HOHITHE CYyM-
Mbl OECKOHEUHOTO psifia Kak Ipejiena MociIe0BaTeIbHOCTH YACTUYHBIX CYMM.

HeoOxoaumo cHauana HayuyuThCs KIacCU(UUMPOBATH PAJIbI IO TUIIAM: YHCIIO-
BbIC TOJIOKUTEJIbHBIC, 3HAKOTIEpEMEHHbBIC, (DYHKIIMOHAIbHbIE, CTETICHHbIE, TPUTOHO-
Merpruueckue pansl Oypee.  M3yuuTh TEOpETUUECKHUE CBENECHUSA: TEOPEMBI CPaBHE-
HUs, HEOOXOAUMBIE M JIOCTATOYHBIE MPU3HAKU CXOJUMOCTH. 3HaTh U YMETh IpUMe-
HATH JOCTATOYHBIC NPU3HAKU CXOJMMOCTH ITOJIOKUTENIBHBIX PANOB: Ipu3Haku [la-
nambepa, Komm, narerpansabiit npusnak Komru.

JIns 3HaKo4epeayrommxcs psSAaoB 0OpaTUTh BHUMAHUE Ha MOHATHSA aOCOJIOT-
HOM M yCIIOBHOM CXOAMMOCTH. 3HaTh npu3Hak JleiiOHuna n o6001eHHbIE TPU3HAKH
Hamnambepa u Komu.

Jlyis cTeneHHbIX pAOB 3HATh Teopemy AOens, onpeaelieHue UHTepBajia U pa-
JMyca CXOJUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs: UCClIeOBAaHUE MTOBE-
JeHUs psfia B TPAaHUYHBIX TOYKAaxX MHTEpBana cxogumoctu. O0s13aTenbHO 3HATH pas-
JIO’)KEHUSI OCHOBHBIX 3JIEMEHTapHbIX (yHKuui B psabl Teitmopa m Maknopena u
yCIIOBHE pa3iIoKUMOCTH (pyHKIMU B psina Teitnopa.

Pa3nen: o0bikHOBeHHBbIE AU epeHIHATIbHbIC YPABHECHUS

Nzyuenue nuddepeHunanbHbIX YpaBHEHUN UMEET BaKHEIIee 3HAUCHHE B Ma-

TeMaTUYECKOU MOATrOTOBKE MHKEeHepa. OOBSCHSIETCS 3TO TeM, 4yTo auddepeHmanb-
HbIE€ YpaBHEHUS MPEACTABISIOT COOOM MaTEeMAaTHYECKUE MOJICTU CaMbIX pa3HOOOpa3-
HBIX MPOIIECCOB U SIBJICHUM, TaK KaK MX PEHICHUS IMO3BOJISIIOT OMUCATh JBOJIIOIHUIO
M3y4aeMOro MpoLecca, XapakTep MPOUCXOASAIIMX C MATEPUATIBHOW CHUCTEMOW U3MeE-
HEHHI B 3aBUCHMOCTH OT [IE€PBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBI.
OTnuuuTtensHOe CBOWCTBO Au(depeHIInaTIbHbIX YPABHEHUM COCTOUT B TOM, YTO MPHU
WX UHTErPUPOBAHUU OOBIYHO TMOJIyHaeTCs] OECUMCIIEHHOE MHOXKECTBO pemieHuid. s
YpaBHEHMS MEPBOr0 MOPSAKA 3TO MHOMXECTBO OIKCBHIBAETCA OJIHOW MPOW3BOJIBHOMN
MOCTOSTHHOM. UTOOBI BBIACIUTE U3 0ECKOHEYHOTO MHOECTBA PEIICHUH TO, KOTOPOE
OMKCHIBAET UMEHHO JAHHBIM Mpollecc, HEOOXOIUMO 3adaTh JOMOJHUTEIbHYIO WH-
dbopmariio, HapuMep, 3HaTh HAYaJIbHOE COCTOSHUE Mpollecca. Takoe JOMOIHU-
TEJIbHOE YCJIIOBUE HA3bIBAETCS HAYAJIbHBIM YCIOBUEM.

3agavya wHTEerpupoBaHus AUQGEpEeHIINATBLHOTO YPaBHEHUSI MEPBOTO IMOPsaKa
COBMECTHO C HAYAJIbHBIM YCJIOBUEM HA3bIBACTCS HAYAJIIbHOM 3aJ1a4ey WM 3aJadeu
Komm.

Hns nuddepeHumaibHbIX YpaBHEHUN TEPBOTrO MOPSAKA CIEAyeT pa3iudaTh
o011iee, yacTHOE U 0c000€ peIIeHus, a TAKKe OOIIUA, YACTHBINA U OCOOBIN MHTETPaJIbI.

[Ipu UHTErpUPOBAHUM YPABHEHU MIEPBOTO MOPSJIKA HAJIO MPEXKIE BCETO OIpe-
JEIUTh TUIl YPaBHEHUS, a 3aTEM YK€ MPUMEHHUTh TOT WJIM UHOM METOJ PEIICHHUS.
Hano o6s13aTensHO OCBOUTH MPOIEAYPY MPUBEIACHUSI YPABHEHUSI TIEPBOTO MOPSIKA K
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YPAaBHEHUIO C pa3JIeJICHHbIMU NEPEMEHHBIMH, TaK KaK MMEHHO TaKUE YpPaBHEHHS
MO>KHO HEITOCPEICTBEHHO UHTEIPUPOBATb.

Jia muddepeHIManbHbIX ypaBHEHUN N — TO MopsAKa 00sA3aTeabHO 3HATH I10-
CTaHOBKHM 3a1auu Ko, kpaeBoii 3a1auu, 3a/1a4i Ha COOCTBEHHBIEC 3HAUEHUSI.

B teme, mocBsIIEHHON NMHEWHBIM AU(PEpeHInaIbHbBIM YPaBHEHUSAIM N — IO
HOpsAKA, HaJ0 3HATh TEOPEMBI O CTPYKTYpE OOILIETO pEeIeHNs OJJTHOPOJHBIX U HEO-
HOPOJIHBIX YPaBHEHUM, TaK KaK OHU YKa3bIBAIOT IyTh IIOCTPOEHUS OOILEro PEIICHNUS.
OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JTMHEHHBIX OJHOPOAHBIX nudepeHraib-
HBIX YPaBHEHHH N — IO MOpsiIKa C MOCTOSHHBIMH KO3 dUIIMeHTaMHu HE TpeOyeT uH-
TErpUPOBAHUSA, a CBOJUTCS K YUCTO alreOpandeckoi mpobieMe HaxoXKIeHUsI KOpHe
COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOrO0 ypaBHeHMs. Hamo 3HaTh BUI YaCTHBIX
pEIIeHU TMHEHHBIX OAHOPOIHBIX MU depeHINATbHBIX YPaBHEHUH N — ro mopsiaka
C IOCTOSIHHBIMU KO3(PUIIMEHTaMu B 3aBUCUMOCTH OT BUJAa KOPHEHN XapaKTepucTuye-
CKOI'0 YpaBHECHHUS.

Hano 4eTko ysCHUTh aJITOPUTM MOCTPOCHMS YACTHBIX PEIICHUN JINHEWHBIX He-
OJTHOPOJHBIX U PepeHNaIbHBIX YPaBHEHUM METOJOM NOA00pa (METOAOM HEompe-
JEJIEHHBIX KO3(pPUIMEHTOB), 00paTUB BHUMAaHHME HAa TO, YTO B 3TOM CIydae BUJ
YaCTHBIX PELICHUH HEOJHOPOJHOIO0 YPAaBHEHUS COOTBETCTBYET IO CTPYKTYpPE 3alaH-
HOU IPABOM YacCTH.

Pa3nen: Teopust BeposiTHOCTEH

JIis  yCHENmHOrO OBJaJCHUS MaTepHaOM JaHHOTO pasjeia HeoOXOIUMO,
IIPEX/Ie BCEro, YeTKO YCBOMTH OCHOBHBIC ITOHITHS TCOPHH BEPOSITHOCTEM, OUEHb IIIH-
POKO HCIIOJIb3YEMbIE B PA3IMYHBIX MPHIOKCHHSX: MOHATHE CIYYalHOTO COOBITHS M
€ro BEPOSITHOCTH, CyMMBbI M IIPOU3BEICHUS COOBITHH, MOHITHS CITy4aliHOM BETUYNHBI
U 3aKOHA €¢ Pachpee/ICHUs,, MaTeMaTHUYECKOTO OXKHIAHUSA U TUCIIEPCHH CIyJaiHOM
BEJTUYHHEI.

Hamo moHsITh, YTO BEPOSITHOCTh — 3TO YHCIIOBAs MEpa CTEICHH BO3MOKHOCTH
MOSIBJICHUS CIYYaiHOTO COOBITHS. 3HATHh KIACCHYECKOE, CTATUCTUYECKOE U T'€OMET-
pHYECKOE ONPEICIICHUs BEPOATHOCTH, CBSI3b U pas3inune MeKay HuMH. HecMmoTps Ha
BHEIIHIOIO ITPOCTOTY KJIACCHUECKOH (DOPMYIIBI ONpEAeICHUsI BEPOSTHOCTH CIIy4aiiHO-
ro cooertust A: P(A) =m/n, HemocpeaCTBEHHBIN MOACYET YKMCIa N BCEBO3MOYKHBIX

MCXOJIOB MCMBITAHUSA U M - yKclia OJaronpusiTHbIX UCXOAOB TpeOyeT MPUMEHEHHUS
dbopmyn komOMHATOPUKHU. [Ipr 3TOM B KaKJ10l1 KOHKPETHOW 3aJaye HaJ0 MpOaHaIu-
3UpOBaTh, KAKOM TUIT COEJUHEHUN BO3HHUKAET, KOTAa U3 HEKOTOPOTO MHOXKECTBA 3JIe-
MEHTOB H3BJIEKAETCS APYroe MOAMHOMXECTBO (3TO MOTYT ObITh pa3MelleHus, mepe-
CTaHOBKH MJIU codyeTanust). [Ipu BeIYMCICHUH BEPOSITHOCTEH CIIOKHBIX COOBITUN HA0
YMETh NPEACTABUTH UX B BUJE CYMMbI WM NPOU3BEACHUSA (WM CyMMBI IIPOU3BEJIE-
HUM) OPOCTBIX COOBITHI M MPUMEHUTh COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSTHOCTEM.

Hano 4derko pasznuyarh THUNBI CIy4YalHBIX BEJIIMYWMH — JAUCKPETHBIE U HEIpe-
PBIBHBIE U 3HAaTh OCHOBHBIEC 3aKOHBI WX pacnpenenenus (OnnomuansHeii, [lyaccona,
TUIEPreoMETPUUECKHl, 0COOEHHO, HOPMAJIbHBIN 3aKOH paclpeeeHus).

Jlnst onucaHusl 3aKOHOB pacIpe/iesieHrs HENPEPBhIBHBIX CIyYalHBIX BEJIUYUH
OPUMEHSIOT MHTETPAIbHYI0 (YHKIUIO pacHpelesIeHHus BEPOATHOCTEW CilydaillHON
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BeMYUHBI F(X) U TIOTHOCTH BepositHocTell f(X). Hamo ycBouth ompenenenus, Be-

POATHOCTHBIM CMBICI W CBOMCTBA 3TUX (PYHKLHUH, CBSI3b MEXAY HUMH U pacueTHbIE
(hOPMYIIBI 711 X OIIPEICIICHUS.

Hano 3naTh onpezenenue, pacueTHbie (GOPMYIIBI U BEPOSITHOCTHBIA CMBICI OC-
HOBHBIX YMCJIOBBIX XapaKTEPUCTHK CIyYalHO! BEJIMYMHBI — MATEMATHUYECKOTO OXKH-
naHusl (CpeHEero 3HAY€HWs) U JUCIEPCUU (XapaKTEpUCTUKH pa30poca BO3MOKHBIX
3HAYEHHUS CITyYallHOM BETMYMHBI OTHOCUTEIIHO CPEIHETO 3HAUCHMS).

Pasz[e.ﬂ: MaTeMaTHYECCKaA CTATUCTHKA

[Ipu u3ydyeHUH MaTEMaTUYECKON CTATUCTUKU HAJIO MOHATH, YTO OHA TECHEM-
MM 00pa30M CBsi3aHa C TEOPUEH BEPOSITHOCTEM, U OOJIBIIMHCTBO €€ BHIBOJOB 0a3u-
pyeTcs Ha MpeeNIbHBIX TEOPEMax TEOPUHU BEPOSITHOCTEH.

Bce xapakTepucTuKU, U3y4aeMble B Kypce MaTeMaTHUYeCKOW CTaTUCTUKH, SIB-
JSIOTCST CTATUCTUUYECKUMU aHAJIOTaMHM COOTBETCTBYIOIIMX XapaKTEPUCTHUK, paccMaTt-
pUBAaEMbIX B TEOPUH BEPOSTHOCTEH, MOTYyUYEHHBIMU Ha OCHOBE OIPAHMYEHHOTO YuCia
OTMBITHBIX JaHHBIX. Cleq0BaTeNIbHO, €CIIU, HAIPUMEDP, MATEMATUUECKOE OXKHUJIaHUE U
TUCIIEPCUSl CITyYalHOW BEJIIMYHHBI, U3y4acMbI€ B TEOPUU BEPOSTHOCTEH, SIBIISIIOTCS
XapaKTepHbBIMUA HECITy4YallHbIMU YHUCJIaMHU, TO UX CTATUCTUYECKHE aHAJIOTU — BBIOO-
pouHasi cpefHsisa U BIOOpOUHas (MJIM UCIPaBIICHHAS) NUCTIIEPCHUS SBIISIIOTCS CIydaii-
HBIMH BEJIMYMHAMH, 3aBHCSIIMMH OT 00beMa W THUMNA BHIOOPKH W PA3TUYHBIMU IS
pa3HbIX BBIOOPOK.

Hano o6s3aTenbHO 3HaTh U YMETh BBIUMCISATh TOUEUHBIC OLICHKU HEU3BECTHBIX
rapaMeTpoOB pacIpeiesieHus CIy4ailHOW BEJMYUHBI - BRIOOPOYHYIO CPEJIHIOIO U BbI-
O00pOoUHYIO (MJIM UCTIPABJICHHYIO) JUCIIEPCHIO, TAK KaK JIr00asi cTaTUCTHYecKas oopa-
00TKa CBOJIUTCSA, TIPEXK]IE BCETO, K HAXOXKJICHUIO MMEHHO ITHX XapaKTEPUCTHUK.

Cnenyer oOpatuTh BHUMAHWE Ha TO, YTO TU OLEHKH SIBIISIOTCS TPUOIUKEH-
HBIMH, OCOOCHHO IS BBIOOPOK Majoro o0beMa, W IS CYKACHUS O TOYHOCTH H
HAJICKHOCTU ITUX OIIEHOK HAaJ0 YMETh MPUMEHSTh MHTEPBAJIBLHBIC OIEHKH W 3HATh
METOJMKY IMOCTPOEHUS IOBEPUTEIIbHBIX HHTEPBAJIOB.

Crnenyer Takxke oOpaTUTh BHUMaHHUE HA MOCTAHOBKY W PEIICHHE 3a7a4yd Mpo-
BEPKHU TPaBIONOA00US CTATUCTUYECKUX TUIOTE3 U MPUMEHEHUE KPUTEPUEB COTJia-
CHsl, KOJIMYECTBEHHO OIMMCHIBAIOIIUX CTEMEHb PACXOKACHUS MEKIY TCOPETUUECKUM
Y SMIIUPUYECKUM pacIpeeICHUsIMH.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEIIHOE U3yUYEeHHE TUCUUIIUHBI «MaTemaTu-
Ka», IPUOOpEeTeHNE HEOOXOAUMBIX KOMIETEHIINM, YMEHUN U HABBIKOB BJIAJICHUS Ma-
TEMAaTUYECKHUM amnmnaparoM TPeOyeT OT CTYIEHTOB OOJIBIIION CaMOCTOSATEILHON pado-
THI.

10. Meroauveckue peKOMeHIAUH ISl MPENoJaBaTest

[Tpexxne Bcero, cneayeT oOpaTUTh BHUMAHUE CTYICHTOB Ha TO, YTO MpaKTUYe-
CKU BECh U3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-Inbo crenuanbHol (I0mos-
HUTEJIbHOI) MOJATOTOBKM M BIIOJIHE MOXET OBITh YCIEIIHO M3y4Y€H, €CJIM CTYJICHTHI
OyAyT mocemaTh 3aHATHS, CBOEBPEMEHHO BBIMOJIHATH TOMAIIHNE 3a/1aHUs U MOJIb30-
BaTbCsl (MPU HEOOXOAMMOCTH) CHUCTEMOM IJIAHOBBIX KOHCYJbTAIIMI B TEUEHHE KaXK-
JIOTO ceMecTpa. Bomrennme B Kypc MaTEMAaTHKU Pa3IeIibl SBJIIOTCA KIACCUYECKUMU,
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B TO K€ BPEMS OHHM MPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE PACIIPO-
CTPaHEHHUE MJIs PELIECHUs] PAa3HOIro poja 3aJad BHYTPU CaMOM MATEMAaTUKU U IpHU-
KJIAJHBIX 33/1a4. FIX OCBOEHHE TOMOXKET CTyIEHTaM JIOTHYECKHA BEPHO, ApTyMEHTHPO-
BAaHO U SICHO CTPOUTH YCTHYIO U TUCbMEHHYIO PE€Ub, YCIEIIHO TPUMEHSITh HAKOIIEH-
HbIC 3HAHUS B TPOPECCUOHAIBHOMN JESATEIbHOCTH.

Heobxoaumo ¢ camoro Hayana 3aHATANA PEKOMEH]IOBATh CTYJEHTaM OCHOBHYIO
U JOMOJHUTEIBHYIO JINTEPATYPY, @ B KOHIE CEMECTPA J1aTh CIIMCOK BOIPOCOB JJIS
MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHSITHU 1O AUCHUILIMHE 00s3aTEIbHO NMPOUH(POPMUPOBATH CTY-
JICHTOB O BUJE W (popMe MPOMEKYTOUHOW aTTECTAIlMU MO JUCIUIUIMHE, CPOKax €€
MIPOBEJICHUSI, YCIOBUSIX JIOMYyCKA K MPOMEXKYTOUHOW aTTeCTalluu, IPUMEHIEMbIX BH-
JaX IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHuss 1 peKOMEHJaluu, TpUBEACHHBIE B 1. 9 pabouell mporpamMmmel
JUISL CTYJIEHTOB, JOJDKHBI OBITh YE€TKO COPMYIHMPOBAHBI U U3JIOKEHBI UMEHHO TIpe-
MOJABATENIEM Ha JICKIHUSX, MPAKTUYECKUX 3aHATUSIX U KOHCYJIbTAIUAX.

N3noxkeHne TeOpEeTUYECKOro MaTepuaia JOKHO COMTPOBOXKAATHCS UILTFOCTPA-
TUBHBIMU MPUMEPAMHU, TIIATEILHO OTOOPAHHBIMU IPEINo/iaBaTesieM TakK, YTOObI TeX-
HUYECKUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 33a4l HE OTBJIEKAIH OT IJ1aBHOIO:
OCMBICJICHUSI UIEU U CYTH MPUMEHSEMBIX METOJIOB. ClieIyeT BCEeria yKa3bplBaTh NpHU-
Mephl IPAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUU u dop-
MYII.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTraHNU30BAHbBI MIPENOIaBATEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BPEMSI Ha IMEPUOJMYECKOE BBINIOJHEHHUE CTYIECHTAMH
HEOOJIBIION CaMOCTOSITEILHON pabOThI B ayJUTOPHUM JJIsI IPOBEPKU YCBOCHUS U3JI0-
KEHHOT'0 MaTepuaa.

[IpenonaBarenb, BeAyIIMI MPAKTUYECKUE 3aHATHS, HOJKEH COTJIACOBHIBATH
y4e0HO — TeMAaTUYECKHUM TUTaH 3aHSTHI C JEKTOPOM, UCIOIB30BaATh €ANHYIO CUCTEMY
0003HaYEHUH.

[IpenogaBarento cieayeT JO0OMBAThCS CHCTEMAaTHYECKOM HEMpephIBHON pabo-
Thl CTYJICHTOB B TE€YCHHE CEMECTpPa, HEOOXOIUMO BBISBISTH CUIBHBIX CTYJIEHTOB U
MPUBJIEKAaTh UX K Hay4dHOW paboTe, K y4acTUIO B Pa3HOTO poOja OJUMITHAIAX M KOH-
Kypcax.

CTyneHT IOoKEeH OUlylllaTh 3aMHTEPECOBAHHOCTh MPENOAAaBaTENsl B JOCTHXKE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIOIIMMUCS MPOYHBIX 3HAHUMH,
YMEHHI U BlaJicHUS HAKOIJIEHHOW MHGOpMaIMel 11 penieHus 3aaa4 B mpodeccuo-
HaJBLHOU NEeSITESIbHOCTH.
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Tabnuuya 1
NOKA3ATENTb YPOBHA C®OPMUPOBAHHOCTU KOMMNMETEHLUA

«MarTeMaTHKa»

®I'OC BO 08.03.01 «CTpouTesibcTBO»
[Tpopuis moarotoBku « IIpoMbINLIEHHOE M TPAKIAHCKOE CTPOUTETHCTBOY

B mpotiecce ocBoeHUs TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
o0menpodeccuoHaAIbHbIE KOMIETEHIIUM:

KOMIIETEHIIHU IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma oue- Crenenu ypoBHeii ocBoe-
NHIAEKC | @POPMYJINPOBKA ¢popmupoBanus HOYHOI'0 HHUS KOMIIeTeHIH
KOMIIeTeH U cpeacrBa**
OIlK-1 CTIIOCOOHOCTh HCIIOJNIB30- | 3HATh: nekuus, camoctos- | YO ba3oBrlii ypoBeHb
BaTh OCHOBHBIC 3aKOHBI | OCHOBOIIOJAraloIllue TeopeTuye- | TeabHas padoTa, PI'P -BJIaJIeeT HaBbIKAMU PabOTHI C

€CTECTBEHHOHAYYHBIX
JTUCIUILIMH B Tpodec-
CHOHAJIBHOM JI€SITECILHO-
CTH, IPUMEHSTh METObI
MaTeMaTHYEeCKOTO aHa-
JIn3a U MaTeMaTH4YeCKO-
ro (KOMIIBIOTEPHOTO)
MOJEIUPOBaHUs, TeOope-
THYECKOTO M DIKCIEpHU-
MEHTAaJbHOI'O HCCIIen0-
BaHHUS

CKHUE IIOJI0XKEHHU, MPENYCMOTPEH-
HBIE TPOrpaMMON JWCIMIUIMHBI,
POJIb ¥ 3HAYCHHE OCHOBHBIX 3aKO-
HOB €CTE€CTBEHHOHAYYHBIX JUCIH-
IIJIMH

yMeThb:

WCTIOJIh30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIHUITINH
B NPO(EeCCHOHAIBHON AEATEIbHO-
CTH, yMETb HPUMEHATb METObI
MaTEeMaTUYeCKOro aHaln3a W Ma-
TEMAaTUYECKOr0 (KOMITbIOTEPHOTO)
MOJICITUPOBAHUS, TEOPETHUECKOTO
U SKCIIEPUMEHTAILHOTO HCCIeNO-
BaHUA

BJIaJeTh.

CIIOCOOHOCTBIO HCHOJIB30BaTh OC-
HOBHbIE 33aKOHBl €CTECTBEHHOHA-

CEMHUHAPCKHE 3aHs-
TUS

OCHOBHBIMH MOHITUSMHU U Me-
TOJIAMHU B PaMKaX JHCLUILIHHBL;
-BJIa/ICET Pa3IMYHBIMU CIIOCO-
6amu cOopa, 06pabOTKH U IpHU-
MEHEHHsI MAaTeMaTHYECKOMN
UHpOpMaLny;

IoBbIICEHHBIH YPOBEHD
CcBOOO/IHO BJaJiee€T METOJaMHU
MaTEMaTUYECKOT0 aHalIn3a 1
MOJIETIUPOBaHUS, BEPOATHOCT-
HO-CTaTUCTUYECKUMHU METO/1a-
MH, CIOCOOEH TBOPYECKH MPHU-
BJI€Yb K MPUKJIATHBIM 3a7a4am
MTOBBIIIEHHOW CII0KHOCTH COOT-
BETCTBYIOIINN (PU3HKO-
MaTeMaTUYECKU anmnapar

27




YYHBIX JTUCHHUIUIAH, TPUMCHSATH
METOAbI MAaTECMATHUYECCKOTO aHaJIu-
32 ¥ MaTeMaTHYECKOTO (KOMITbIO-
TEPHOT0) MOJICITUPOBAHUS, TEOpe-
THYECKOTO M IKCIIEPUMEHTAIbHO-
ro wWcclenaoBaHus B mpodeccro-
HAJIbHOM JIeITEIbHOCTH

OIIK-2

CIIOCOOHOCTHL  BBISIBUTH
€CTECTBCHHOHAYYHYIO
CYLTHOCTh pooiieM,
BO3HUKAIOIIMX B XOJ€
npoeCCHOHATLHON  JIie-
ATEJIbHOCTH, IPHBIICYD
WX JUIS PEIICHUs COOT-
BETCTBYIOIIMIA (PHU3HKO-
MaTeMaTHUCCKUM arlia-
par

3HATH:

OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAyYHBIX JUCHHUIUIUH W METOJbI
anreOpbl 1 MaTEMaTUYECKOTO aHa-
nu3a, audQepeHInanbHbIX ypaB-
HEHUI, TEOpUM BEPOSITHOCTEH U
MaTEeMaTUYeCKOU CTaTUCTUKH
yMeTb!

BBISIBUTh  €CTECTBEHHOHAYYHYIO
CYITHOCTh MpoOJeM, BO3HUKAIO-
IIMX B X0/€ MPOQeCcCHOHATBHON
JeATEebHOCTH, MPHUBJIEYb UX IJIA
pelIeHNs COOTBETCTBYIOIIUN (u-
3UKO-MaTEMaTUYECKUH armapaT
BJIAJETh!

CIOCOOHOCTBIO  BBISIBUTH  €CTe-
CTBEHHOHAYYHYIO CYIIHOCThH IpO-
05ieM, BO3HUKAIOIIUX B XOJ€ TMPO-
(dbeccHoHaNBHON  JIESITENIbHOCTH,
MPUBJIEYb UX JUISI PELIEHUs COOT-
BETCTBYIOINN ¢buznko-
MaTeMaTHYECKU anmapar

JICKIIHSI, CAMOCTOSI-
TenpHas padora,
CEMUHAPCKHE 3aHsI-
TS

YO

KP
Ob

ba3oBrlii ypoBeHb

-BJIaJIeeT HaBBIKAMU PaOOTHI C
OCHOBHBIMH IOHATUSAMU U Me-
TOJIAMH B PaMKax JUCIUILTUHBI;
-BJIa/IeeT pa3IMYHbIMU CIIOCO-
Oamu cOopa, 0OpabOTKH | MPH-
MEHEHUsI MaTeMaTH4eCKOn
UHpOpMaLnH;

IloBBILICEHHBIH YPOBEHD
CBOOOJIHO BJaJIe€T METOJaMU
JMHENHOHN anredpel, MaTeMaTH-
YEeCKOro aHaju3a, TCOpUH Jud-
dbepeHImaIbHbIX YPaBHEHUH,
BEPOSATHOCTHO-
CTaTUCTUYECKUMHU METOJ[aMH,
CIOCOOEH TBOPYECKH MTPHUBIICYD
K MPUKJIaHBIM 33/1a4aM MOBbI-
IIIEHHOM CJI0)KHOCTH COOTBET-
CTBYIOIIUH (PU3HUKO-
MaTeMaTUUYECKUH anmnapar

**- CokpareHust popM OIIEHOYHBIX CPEICTB CM. B TiprioxeHuu 2 Kk PIT.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB MO TUCHHUIIJINHE

«MartemaTuka
Tabmuma 2
Haumenosanue [Ipencrasnenue one-
Ne Kparkas xapakTepucTika OLlEeHOYHOTO
L/ | OueHouHoro cpen- cpescTBa HOYHOI'O CpPE/ICTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo mpoBepkH yMeHUM NnpuMeHsaTh | Kommiekt koH-
MOCTOSITEJIbHAS) MOJIyYEHHbIE 3HAHUA IS PELICHUs 3a7a4 | TPOJIbHBIX 3aJaHUI
pabota ONPEIETICHHOTO TUIIA 0 TEME WJIM pa3fie- | MO BapUaHTaM
(KP) 1y
2 | Pacuerno- CpencrtBo MpoBEepKH yMEHHI NpuMeHATh | KoMiuiekT 3amaHuit
rpaduueckas pa- MOJIydeHHBIC 3HAHUS MO 3apaHee onpeae- | Ams BBITIOJIHEHUS
6ora JIEHHON METOJIMKE I PEIIeHMs 3aJad | pacyeTHO-

(PT'P)

Ui 3a;[aHm”1 o MoAyJIr0 HJIn AUCIH-
IIJIMHE B OCJI0OM.

rpaduyeckoit paboThI

VYeTHbII onpoc

CpeacTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crielManbHas Oecema  IMeIaroruveckoro
paboTHUKAa ¢ OOyYaOIIMMCS Ha TEMBI,

Bompocs! 1o

3 cobeceoBaHue, | CBS3aHHBIC C U3y4aeMOM JUCHUILTUHOMN, U TemMam/pasziesiamMm
(YO) paccuMTaHHOEC Ha BBIACHEHHE O0BbeMa JUCIIUILIAHBI
3HAHHUH 00YYarOUIErocs MO OMPeIe/ICHHO-
My pazjieiy, TeMe, MpodIeMe U T.11.
CucreMa CTaHIAPTU3UPOBAHHBIX 3a1aHHIHA,
4 Tecr ITO3BOJISFOIIIAS aBTOMATHU3UPO- ®DoH/I TECTOBLIX
(T) BaTh MPOLEAYPY M3MEPEHHUS YPOBHS 3Ha- 3aJlaHui
HUN 1 YMEHUI 00y4Jaroerocs.
5 | Dk3amenanmonubie | CpeCTBO TPOBEPKH 3HAHUM, YMEHHUH, | DK3aMEHAIIMOHHBIC
OMIIETHI HaBBIKOB. MOJKET BKIIIOYaTh KOMIUIEKC | OMIICTHL
(Ob) TEOPETUYECKUX BOIPOCOB, 3a/1ay, MPAKTH- bunets! k 3auety

bunersl k 3auery

YeCKUX 3aJaHuu.

IIIkxama orieHUBaHUA U
npoueaypa IMpUMeHe-
HUA.

[TpomexyTouHas aTTe-

crarus (ITA)

Ok3ameH (D )
3auer (3)

1) yetho (V)
2) nuceMenHo (I1)

OdopMmiienue u onucaHue OLEHOYHBIX CPEICTB

1. Busersl K 3a4eTy

1.1. Haznauenwue: Vcnonb3yroTcs [11sl MPOBEACHUS TPOMEXKYTOUHOM aTTecTaluu 1Mo AUCLH-

mwinae "Marematuka'.

1.2. PermameHT 3aueta: - BpeMsi Ha MOJITOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

1.3. Illkana oeHnBaHUs:

- Cioco® KOHTPOJIS: YCTHBIE OTBETHI.

«3a4TeHo0» - eCJIM BBIITOJTHEHBI BCE BUABI yUeOHOM paOOTHI, TPEAYCMOTPEHHBIE YI€OHBIM TIj1a-

HOM. CTyI[CHT ACMOHCTPUPYCT COOTBECTCTBUC 3HaHI/II71, yMCHPIfI, HAaBBIKOB, OIICPUPYCT an/Io6pe-
TCHHBIMU 3HAHUSAMU, YMCHUSAMU, HABBIKAMU, IIPUMCHACT UX B CUTyalUAX MMOBBIIIEHHOM CIIOKHO-
CTH. HpI/I 9TOM MOTYT OBITH JOIMYIICHBI HC3HAYNUTCIILHLIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA
IIpU aHAITTUTUYCCKUX OIICpalusiax, IMEPEHOCE 3HAHWH U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYya-

OH1H.
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«He 3auTeHO0» - eciiu HE BBINOJIHEH OJUH WK OoJiee BUAOB yueOHOU pabOThI, IPEIyCMOTPEH-
HBIX y4eOHBIM MIaHoM. CTYIEHT JAEMOHCTPHPYET HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHHIA,
HABBIKOB, JIOIYCKAIOTCS 3HAYWTENIBbHBIC OIIMOKH, MPOSBIISICTCS OTCYTCTBHE 3HAHWW, YMEHUH,
HaBBIKOB T10 PsAY IMOKa3aTelied, CTYJCHT UCIBITHIBACT 3HAYUTENBHBIC 3aTPYIHEHUS MIPH OIEePH-
POBaHHMH 3HAHUSIMHA U YMEHUSMH TIPH UX MIEPEHOCE HA HOBBIE CUTYAIUH.

1.4. KoMmuiekTsl OWJIETOB K 3a4€Ty BKJIIOYAIOT IO KaXKIoMY pasaeny 25-30 OuneToB (XpaHsT-
Csl B LIGHTPE MaTeMaTHYECKOT0 00pa30BaHMUs).

2. DK3aMeHAIlMOHHDbIE OMJIEThI
(nas ouenku komnerenuu OIK-2)

2.1. Haznauenue: Mcnonab3yroTes 1 TpOBeIeHUs MpoMexyTodHou artectanuu (ITA) mo auc-
numinge 'MartemaTtuka'.
2.2. PernameHT 3K3aMeHa: - BpeMs Ha HOJIrOTOBKY T€3UCOB OTBETOB - 10 45 MUH.
- Coco0® KOHTpOJIS: YCTHBIE OTBETHI.

2.3. lllkana orieHUBaHUA:
"OTIMYHO'" - €CiM CTYIEHT INyOOKO M NMPOYHO OCBOMJI BECh MaTepuai Mporpammbl 0OydeHus,
MCYEPIBIBAIOIIE, TTOCIEA0BATEIHHO, TPAMOTHO U JIOTUYECKU CTPOIHO €ro u3jaraer, He 3aTpya-
HSIETCSl C OTBETOM IIPU M3MEHEHUU 3a/1aHus, CBOOOJHO CIpPABIIAETCS C 3aJayaMy M IpaKTH4e-
CKHUMH 33JIaHUSIMU, IPABUIILHO 00OCHOBBIBAET MPUHSATHIE PEIICHUS.
"Xopomo'"- eciu cTyAeHT TBEPAO 3HAET MPOTrPAMMHBIN Marepual, IPaMOTHO U IO CYIIECTBY
€ro u3Jiaraet, He JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BiIa/leeT HE00X -
JTUMBIMA YMCHHUSIMH U HABBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYCCKHUX 33 JaHHM.
"Y10BJIEeTBOPUTENBHO'" - €ClIM CTYJEHT OCBOWJI TOJbKO OCHOBHOW Marepuaj MporpamMMsbl, HO
HE 3HACT OTJEIBHBIX TEM, JOITYCKAeT HETOYHOCTH, HEJJOCTATOYHO MPABWIBHEIC (DOPMYITHPOBKH,
HapyIIaeT MOCJIe0BATEIbHOCTh U3JI0KEHUS NMPOTPAMMHOIO MaTepuaia M UCHBITHIBACT 3aTPy-
HEHUS B BBIMIOJTHCHUN MTPAKTHYCCKHUX 3aJaHHM.
"HeynoB/1eTBOPUTEIBLHO'" - €CIIM CTY/ICHT HE 3HAET 3HAUYUTENBHON YacTH MPOTrPaMMHOTO MaTe-
puana, JoImycKaeT CephE3HbIC OMMOKU, C OOJMBITUMU 3aTPYTHEHUSIMH BBITIOJIHSIET MTPAKTUYECKHE
3a/1aHusl.

Kaxxnoe 3ananue sk3aMeHaIlMOHHOTO OujieTa OlleHUBaeTcs OTAeabHO. O01Iel OlIeHKOMH sB-
JISIETCSI CPEHEE 3HAUEHHUE, OKPYIVIEHHOE J10 LIEJIOT0 3HAUYEHUS.
2.4. KOMITJIEKTBI 9K3aMEHAIIMOHHBIX OMJICTOB BKIIFOUALT IO KaXIoMy pasaeny 25-30 OwmieToB
(XpaHsTCs B IGHTPE MaTEeMaTHYEeCKOro 00pa3oBaHms).
TunoBbie BAPUAHTHI OWJIETOB MPHUJIATAIOTCS.
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MUWHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKON DEJNEPALINU
OEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3OBAHIS
«MOCKOBCKHI TTOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@daxynpTeT 0a30BBIX KOMIIETEHITHH, kadenpa MaTeMaTHKU
Hucnunnubaa «MareMaTukay

O6pazoBarenpHas nmporpamma 08.03.01—- «CtpouTtenscTBO»

Kypc 1, cemectp 1

9K3AMEHAIIMOHHBINA BUJIET Ne 2

1. Omnpenenurenu u UX CBONCTBA.
2. Uwmcnoas mocie0BaTeIbHOCTD U € TpeIelt.
12 -1 2
Pemmtes MarpuuHOe ypaBHeHHE XB=A, eciau Az( ) J, B =( 0 1).
4. Haiitu yron Mexay BeKTopamu a=(1,—2,-2) u b =(2,0,1).
2
5. Haiitu npousBoaHyto GpyHKINHU, 3aJaHHON TapaMETPUUECKU X = o y= 12tt3 .
+ +

. . A/X+5+2x

6. Haiitu npenen GpyHkumn lim ————=,

x>-1  X+1
7. Haiigure skcTpeMyMmbl QyHKIMA Y = x* —2x%.

YTBepxneHo Ha 3aceqannu kadeapsr «Matematuka» « 28 » mast 2021 r., mpotokos Ne 10

3aB. kadenpoii I'.C. XKyxkona / /



MUWHUCTEPCTBO HAVKH U BBICILETO OBPA3OBAHUS POCCUNCKOU DEJNEPALINU
OEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3OBAHIS
«MOCKOBCKHI TTOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@daxynpTeT 0a30BBIX KOMIIETEHITHH, kadenpa MaTeMaTHKU
Huciunnubna «MareMaTuka

O6pazosarenpHas nmporpamma 08.03.01—- «CTtpouTtenscTBO»

Kypc 1, cemectp 2

IK3aMeHAMOHHEIN 0njieT Ne 1

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia OCHOBHBIX HHTETPAJIOB.

dx
+/5-X '

2. BpruncauTh HeonpeaeaeHHbIN HHTETpa I g
5—-x

7.6
3. BblunciuTh OnpeneneHHbI HHTETrpa f 3sin? xcos xdx..
0
4. VYxaxwure, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISICTCS CXOSAIINMCS
[Vxdx, [xCdx, [VxPdx.
1 1 1
5. HaiiTi yacTHBIE TIPOU3BOAHbIE BTOPOTO MOpsAaka GYHKIMU Z = COS(X® —2Xy) , yenurncs,

"o on
qTo ny = Zyx'

YTBepxneHo Ha 3aceqanuu kadeapsl «Matematuka» « 28 » mast 2021 r., mpotokos Ne 10

3aB. kadeapoii I'.C. XKyxona / /
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MUWHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHMS POCCUMCKON DENEPAIINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETCHIUH, Kadenpa MmareMaTHKH
Jucuunnmaa «MartemaTuka»

Oo6pazoBarenbras nporpamma 08.03.01- «CtpouTtenbcTBO»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. OcHOBHBIC TIOHSATHS TEOPUH OOBIKHOBEHHBIX IH(depeHINaIbHBIX YPAaBHEHUH IIEPBOroO MO-
psiaKa.
2. Pemmts 3amauy Konm: y'=2xe* +y, y(0)=0.

3. Pemmts ypaBHenue: y' —2y"+y =2X.
YTBepkaeHo Ha 3acenanuu kadenpsl «MaremaTtika» « 28 » mas 2021 r., mpotokoin Ne 10

3aB. kaeapoi [.C. XKXykora / /
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MUHUCTEPCTBO HAYKU U BBICIIETO OBPAOBAHUS POCCUCKO ®EJIEPALIUN
®EJIEPAJTBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIIETO OBPA30BAHUSI
«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)
@akynbTeT 0a30BBIX KOMIETCHIUH, Kadenpa MmareMaTHKH
Jucuunnmaa «MartemaTuka»

Oo6pazoBarenbras nporpamma 08.03.01- «CtpouTtenbcTBO»
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. Knaccuueckoe U CTaTUCTHUYECKOE OTIPEIEICHUS BEPOSITHOCTH MOSBICHHS CITy4aifHOT'O COOBI-
TUA, CBA3b U PA3JIMIUC MCIKAY HUMMU.

2. IlocTpoeHne JOBEpUTEIHHOTO MHTEpBAJA JJIsI MAaTEMAaTHUYECKOrO OXKHJIAHHS MPH M3BECTHOM
CPEeIHEKBAIPATHYECKOM OTKJIOHEHHH.

3. B maptum 10% HectanmapTHbIX netaneit. Haymauy otoOpanst 3 meramu. COCTaBUThH 3aKOH
pacrpeneneHus yriciaa CTaHAapTHBIX JeTanel cpeu 0TOOpaHHbIX.

4. JInst CTaTUCTUYECKOTO PAaCHpeieeH s BRIOOPKH

X. 2 5 8 10

1 3 5 2
ni o
HAWTH BEIOOPOYHYIO CPEHIOI M HCIPaBJICHHYIO aucnepcus D .
YTBepxneHo Ha 3aceqannu Kadeapsr «Matemaruka» « 28 » mast 2021 r., mpotokon Ne 10

3aB. kadenpoii I'.C. XKyxkona / /
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KoMmuiekTsl TeCTOBBIX 3aaHuii U KOHTPOabHBIX padoTt (T, KP)

(nast ouenkn komnerenun OIIK-2)

110 JUCIOUITJIIMHE MatemaTuka
(HaMEHOBaHUE AUCLUILIHHBI)

1-p1ii cemecTp

1. HaliTi 3HaueHust MaTpuyHOrO0 MHOTOUIEeHa F (A)

-1
f(x)=—x3+2x2—x+3,A=( Oj
3 2

2. HaiiTi panr MaTpuIsl IpUBEISHIEM K CTYIIEHIaTOMY BUIY

1 3 13 5 17

1 2 1
3. BeIuuCauTh OnpeaenuTeNb MPUBEICHUEM K CTYIICHYaTOMY BUIY 3 5 3
2 71 -
4. Haiitu Mmatpuiry, oOpaTHyto maHHOH (a). Pemmts MaTpudHOe ypaBHEHHE (0)
1 2 1
(@ |3 -5 3 (6) ( _ZJDX :(_2 395 ]
> 7 1 3 4 3 -1 0

5. Pemuth cucreMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YaCTHOE pelleHue (a).
Pemmuth cucteMy ¢ momonipio oOpaTHoi MaTpullsl 1 1o Gopmynam Kpamepa (0)

4x, +9X, —5X%, —8X, =5 X, +2X,+ %X, =5
(a) 93X, +7X, —2%X,—4x, =4 (6) 3%, —5X, +3X;, =—
2% +5X, + X, +3X, =3 2X +TX, — X, =13
1. Pacrmicats PAa3JI0KCHUC BEKTOPA } Io BCKTOpa _Fi a F
x={5,-12,1}, p=1{1-30}, q={1-11}, r={0,-1,2}
2. KonnuHeapHbl 11 BEKTOPbI p u q')
a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. Beruncnuth HJ'IOH.[&,[[B MapajjiejiorpaMmma, OCTpOCHHOI'O Ha BEKTOpax a u b a — yrojl MEx-

Jly BEKTOpaMH P H (|

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

1.  Ywucnopas nociienoBaTeIbHOCTh. [Ipe/ien 4ucioBol moce1oBaTelIbHOCTH. beckoHeuHO Malibie U OecKo-
HEYHO OoJIblIME TOCIeA0BaTenbHOCTH. Yucio €.

2. tgx’
Haiiti nponsBomHyto GyHKIMU Y = 15
+

3. JlaHbl BEKTOpHI 8 = (2; 3) , b= (1; —3) ,C= (—l; 3) . IIpu KakoM 3HAYEHUH (f BEKTOPHI

p=a+ ab, g =8+ 2C xoiunHeapHBL.
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1. Haiitn mpon3BoaHyto V, :

X
a) y:arctg3lni 6) y:<\/§)
X+2
3
. X
B) sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
y
. (1 1
2. Haiitu lim| ——
x>o( X arctgx
1
3. IIpoBecTH NOJIHOE KeceoBanUe 1 octpouTs rpaduk f (X)=x*+=
X
1. BblucnuTh npenenst:
n+l _ gn-1 H
LoimZ "2 2 im0 g fim (1-3x) "
n—oo 3M< 4 GN x=01 _ aX X—+0
2. BeIUUCINTS TPOU3BOTHBIC:
yzﬂ 2. y=arctg® ! +sinln2x
3sin(12x+1) 1—2x>
X+4 2
1. IToctpouts rpaduk: y=—— ; Y= —=
X+2 VX+2
2. Haiitu npenensr:
D Iim(2—n)2—(1+ n)’ 2)"m\/n+2—\3/8n3+3
"~*(1+n)’ —(2-n)’ o= 4n+54n
(2n?43) |
3) lim| = 4) I|mn(\/n2+1—n)
n—ol| 2n° +1 N—>o0
0, x<-7x
3. MccrenoBath Ha HENPEPHIBHOCTD U BBIMOJIHUTH YePTEXK: Y =4SiNX, —7 < Xx<0
T, X=0

2-0ii cemecTp
ITo nHTErpasam
BbIuuc/UTh HeonpeaedeHHble HHTerpaJibl

dx _ dx
1. [————— 2. {x-27%dx 3. [e*cosxdx 4.[——— 5.[xcos3xdx
j2(x+\/§ j / Ix2—6x+18 /
dx Xx—1 X+1 dx sin® x
6. [ ——— 7. [—————dx 8. [——dx 9. 10. dx
J.X2+6X-|-5 J.w/X+_']_+2 '[X2+3 I,/l_xzarcsinx J.COSZX

Breruucants ONnpeacJCHHbIC HHTEIPAJIbl

76 1 dx 1 e3 dx 6 dx

1. [ 3sin?xcosxdx 2. 3.[(x-e*dx 4. [—M— 5 [————
!) g\/1+3x (I)( ) {x\/7+lnx {1+ 3Xx—2
2 2 -4 1 y?2 V3 8 2

6 [ ax 7 g XAy o7 X gk 10, VA xPdx
“parctgx 1(3x+5) 0o X“+1 0 1+ X2 0

Heco0cTBeHHbIE MHTErPaJIbI
1. YKa)KI/ITe, KaKOH M3 HECOOCTBEHHBIX HUHTETPAJIOB ABIACTCA CXOOAIIUMCSH
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T\/;dx, Tx‘3dx, T\/Fdx :
1 1 1

o dx
2. BBILII/ICJ'II/ITI) I/IHTeraJI, YCTaHOBUTD €ro CXoaAnMMoOCTh NJIN pPacxoauMoOCTb j 1 2
ol X

o0
3. BeauciauThb HHTErpail, YCTAHOBUTH €TI0 CXOAUMOCTH WJIN PACXOJUMOCTD J.ln xadx
1

a dx
4. BerunucauTh HECOOCTBEHHBIN HHTETpa j T, YCTAHOBUTH €TI0 CXOAUMOCTb UIIU
0V X

pacxoIuMOCTb.

1

dx

5. BBI‘-II/ICJII/ITL HGCO6CTB€HHHI/I I/IHTGI‘paH _2 5 yCTaHOBI/ITB €ro CXoanuMoCTh NN

-1
paCXOI[I/IMOCTB.

1
dx

1. BeryucianTb HECOOCTBEHHBIH HHTCIrpal , YCTAHOBUTD €0 CXOAUMOCTD WJIN

3
0

PacxoauMOCTb.
BbIyncauTh 1BOIHbIE HHTETPAJIbI

L [[(x+5y)dxdy, D={(x,y)0<x<1 0<y<I}.
(®)

2. [[(10—x* - y*)dxdy, D={(xy)1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OTPAHMYEHHOE JTUHUAMH Y =X, Y =X’.
(D)

4. [[4xydxdy, D — MHOK€CTBO TOYEK IJIOCKOCTH, OTPaHHYEHHOE JIMHUAMH
(D)
x=1 y=X% y=3X
5. [[(x* +y)dxdy, D —MHOXeCTBO TOUEK TLIOCKOCTH, OFPAHHUEHHOE JTHHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
BBIYMCIUTE TBOWHBIC HHTETPAIIBI, IEPEHIS K MOISIPHBIM KOOPANHATAM
1. [[(4x* +4y? +6)dxdy, 20e D={(x,y):x*+y*<1}.
(D)
2. [[(Byx*+y* =2)dxdy, 20e D={(x,y):x*+y*><4}.
(D)
M3MeHHTH MOPSIIOK HHTETPUPOBAHUS B JIBOWHOM HHTETpae

1. [70¢ +y?)dxdy, 2. [k [ (x, y)dy, 3. Jay [ (x y)dx.
00 0 2x 0y
6. Haiitu o0beM Tena, moiaydeHHOro BpameHueM Bokpyr ocu OY ¢urypsl, orpaHideHHON  Ju-
Huamu Yy =X, y=1 x=0.
7. Haiitu 00beM Tena, HoJy4eHHOro BpameHrueM Bokpyr ocu OX ¢urypsl, orpaHi4eHHOM JTH-
HuaMH Y =X°, Yy =X.

8. Haiftu momanp GpUrypel, OrpaHUYEHHON IMHUAME Y = X, Y =—X+ 2

DYHKIUHN HECKOJIbKHUX IepeMEeHHbIX

4

Haiitu yacTHbIe MPOU3BOHBIE BTOPOTO MOPSAIKA, YOSAUTHCS, YTO ZXy = ZyX
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x* +3y?
Xy
6. z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y o z=xcos’y, 10. z=y’sin’x.

2.2
1.z=e""7, 2.z=cos(x®-2xy), 3.z=4y2-2x, 4 z=In(xy—x?), 5.z=

Haiitu rpaguent Gynkuuu z = f(X,y) BTouke M,(X,,Y,)
2

y .
1Lz="~, M,46); 2z
e 0(4.6)

4. 2=x>-3y’x, M,(32).
HccnenoBaTh Ha 3KCTpeMyM (DYHKITUIO

_x*+3y?
4xy

2
L M (L-D); 3.z=%, M, (2,-2):

1. z=x*—x+Yy*+2y, 2. 7=2X"+Xy—X+Y?,
3. z=X"-2x+4y-vy?, 4, 7=x°-3x+3y* +4y,
5. z=x*+y*+4xy.
ITo psagpam
I/ICCJ'IG,I[OBaTB Ha CXOAUMOCTb pﬂ,Z[BI
1 zsinzn 5 il—sinn 3 < n-3 4 §n+5 5. ¢ n+3(§jn
.n:1 r]2 ' . n=1 n2+1 ’ 'n:1n2 +10’ ' n=1 5n ’ ' n=1 7 ,
6. 22_' . Z(2n+1] | 8.Z4n2 3’ 9.Zln 3n’ 10. 102 |
=1 n" =1\ 5N +4 n14n°+3 1N i1 (N+1)In“(n+1)

BBIHCHI/ITB, CXOIHUTCs JIN 8.6COJ'IIOTHO, YCJIOBHO UJIK PACXOOUTCA PAL

2 (D" = (=D" = (-D"(n+2) 2 (=)™ = (-D)"
L Z 3)" ' 2'né((smz)s’ 3'n:1 6" ’ 4'51 5n 521 32 +1
(2] (n+1)

é(_l)n(znn—lj '

3. HaiiTn mHTEpBal CXOIUMOCTH Psijia M HCCIIEIOBATH €To MOBEICHHE Ha KOHI[aX HHTEepBaJia

= n (x)
CXOJIUMOCTH >S——=1.
n—th+1\ 2

1
4. Pasznoxuth B psia Teitnopa no crenensm X pynkuuto  f(X) = Zox16 UCIIOJIb3YS
X" —oX+

rOTOBOE pa3jioKeHHE.
5. Paznoxuts B psag Teitmopa mo crenensm (X —7z/2) dynkmuo T (X) =cosx,

HCIIOJIB3YsA T'OTOBOC Pa3JIOKCHUC.

3-uii cemecTp
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TecToBoe 3a7aHue 10 00LIKHOBEHHBIM JH (¢ epeHIHATbHBIM YPABHECHHAM

BAPHUAHT Ne 1

3AJAHUE Ne 1.

JlaHo ypaBHeHHe mepBoro mopsaka Xdy —ylIn

y

=dx=0 B dopme, comepskarieii auddepenmma-
X

nel. [IpuBenure ero K Buay, pa3peli€éHHOMY OTHOCUTEIIBHO IIPOU3BOJHOMN.

| OtBer ‘

3AJAHUE Ne 2.

Jlano muddepennmansuoe ypasaenne Y = (K +1)x?, Torna pyskmms y =X’ sgBasercs ero pe-

HICHHEM Mpu K, paBHOM:

| OtBer |

3AJAHUE Ne 3.

OO6muii maTerpat AUdHEepeHIUATHLHOTO YPaBHEHUS d—z, = XdX umeer BU
BAPUAHTBHI OTBETOB:
2 2 2
p -1 Xic g lowic ay=-Xic g X ¢
y 2 y 2 y 2

3AJJAHUE Ne 4.

YKaXuTe MHTErpalbHYI0 KpHBYIO pemieHus 3aaauu Komm st 06sikHOBEHHOTO MU depeHIu-

y@) =1.
1)D 2)C

y)

aIbHOTO ypaBHEeHUs Xy =2V,
BAPUMAHTHI OTBETOB:

3) A 4)B

\

3AJAHUE Ne 5.

Jano nuddepennmanbHoe ypaBHEHUE TPEThEro Mopsaka Y

YpaBHEHUS UMEET BU/I

BAPUAHTbI OTBETOB:
1

6

1., 1., 1, 3
1 =—X"+=x"+C 2 =—X +=X
)y 4 3 )Y 24

XZ

1 1
3 =—x'+=x*+C,=—+C,x+C
) Y Y 3 15 2 3

4) y=x"+x*+Cx* +C,x+C,.

3AJAHUE Ne 6.

"

=X+ 2. Torma o0miee pemnieHue

X2
+Cl?+C2x+C3

Pemrenue 3amaun Komu y" =X, y(0) =1, y'(0) =2 wumeer Bua
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BAPUAHTbI OTBETOB:

X3 X3 X3 X2
Dy=— 2)y=—+2Xx 3) y=—+2x+1 4) y=—+2x+1.
)y 5 )y 5 )y 5 )y >
3AJJAHUE Ne 7.

Hano nuddepeHnumanipHoe ypaBHeHHE BToporo mopsiaka Xy"+ Yy =0, Torma ero odiiee peiie-
HHE UMEET BHJI:

| Otger |

3AJAHHUE Ne 8.

Kophu xapakrepucruyeckoro ypasHenus paBHbl K, =K, =2i, k; = =Kk, = -2i. Torga obmiee pe-

HIEHUE JTUHEWHOTO OJHOPOAHOTO IU(PEpeHINATBFHOIO YPAaBHEHUS ¢ TIOCTOSHHBIMU KO3 GUIu-
SHTaMH Oy/IeT UMETh BUJI:

| OtBer |

3AJAHHUE Ne 9.

W3BecTHa pyHIaMEHTANIbHAS CHCTEMA PEIICHUH OJTHOPOAHOTO JUHEHHOTO M depeHnaIbHOTO
ypaBHeHus: Y, =1, y=X, Y,=Xx". Torja yacTHOe pelllcHHe YPaBHEHMUs, yIOBIETBOPSIOIIEE
HavanbHbIM yoioBusiM Y(0) =0, y'(0)=1, y"(0)=1 pasHo:

BAPUAHTHI OTBETOB:

2 2 2
X

X X
1) 1+x 2) — 3) X+— 4) 1+ x+—.
) ) 5 ) 5 ) 5

3AJAHHUE Ne 10.

O6mee permenue auddepeHnanTbHOT0 ypaBHEHUS Y

"

+9y' =0 umeer Bu:

| OtBer ‘

3AJAHHUE Ne 11.

Oynkius Y =Ce ™ +C,e* apnsercs oOIUM pelleHneM JTMHEHHOTO 0HOPOAHOTO AuddepeH-

[[UATBHOTO YpaBHEHHS C TOCTOSIHHBIMU KO3(PQHIIMEHTaMH, TOTJa €ro XapaKTepUCTHUECKOe
YpaBHEHUE UMEET BU/I

BAPUAHTBI OTBETOB:
1) k2-k-2=0 2) k®*+k-2=0 3) k?+3k+2=0
4) k* -3k +2=0.

3AJJAHUE Ne 12.

YacTHOMY  pELICHHIO  JUHEWHOr0  HEOJHOPOAHOro  Ju(p(depeHLHaNbHOT0  YpaBHEHUS
y"—5y'+6y=x+1 1o BuIy ero mpaBoi 4acTH COOTBETCTBYET (GYHKIIHS

BAPUAHTEI OTBETOB: 1) y, =AX*+Bx 2) y, =Ae” +Be* 3) vy, =e*(Ax+B) 4)
y,=Ax+B.

3AIAHUE e 13.

Jlano nuHeliHOe HeOJAHOpOoAHOE AU epeHInanbHOe YpaBHEHHE C MOCTOSTHHBIMU KO3 pUIeH-

er

TaMH y"—5y’+6y:l .
—€

YpaBHCHHA MCTOJOM BapHallu IIPOU3BOJIbHBIX IMTOCTOSHHBIX ?

B kakom BUIC CICAYET UCKATb YaCTHOC PCIICHUEC HEOAHOPOIHOIO
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‘ Otser ‘

3AJAHUE Ne 14.

Pemrenue kpaesoii 3amgaun Y =0, 0<x<1 vy0)=1 y@)=2 wumeerBUun
BAPUAHTHI OTBETOB:
1) y=x-1 2) y=x 3)y=x+1 4) y=3x+1.

3AJAHUE Ne 15.

o Y1, =Y, + 2, .
O6ee penieHne cucteMbl AU GEPEHIINATHHBIX YPABHCHHIMA Vo= y 41 UMEET BUI;
2 J1

BAPUAHTBI OTBETOB:
1 y,=C,+C,e™, 2) y,=Ce*+C,e -1,

y,=—C,e” y,=Ce*-C,e -2
3 y, =C, +C,e", 5 y,=C, +Ce* -1,

y,=C,e* -2 y, =C,e* -2.

TecToBOE 3a7aHHE 110 TEOPHUHA BCPOHTHOCTeﬁ M MaTeMaTH4eCKoil CTaTUCTHKE

3AJJAHHUE 1

KonngectBo criocoboB pacnpeeneHust TpexX MPU30BbIX MECT B OJMMIIMAJE 110 TEOPUHU BEPOSIT-
HocTel cpeau 10 yqacTHUKOB paBHO

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

3AJIAHHUE 2

N3 ypHBI, B KOTOPOI HaxonsATcs 6 OenbIxX U 4 YyepHbIX 11apa, U3BJIeKaloT Haynady 2 mapa. Toraa
BEPOSATHOCTH TOTO, YTO 00a Im1apa OyAyT OeIbIMU, paBHA

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

3AJIAHHME 3

B xpyr paguyca R Oporiena touka. Toraa BEposITHOCTb TOTrO, YTO OHA MOMAJAET B 3aLITPUXO-
BaHHYIO 00J1acTh, paBHA

s

L0\
|

[
/

4

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AJIAHHUE 4
Hecosmectrbie coobitus A, B,C ne o6pasyror nommyro rpynmy coObITHIA, €CIM MX BEPOSTHO-

CTH PaBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3ATAHUE 5
Bbpocatot 2 moneTsl. CobbiTus: A - rep6 Ha nepBoil MoHeTe, B- nudpa Ha BTOpoit MOHeTe SIBIISI-
I0TCSA:
BAPMAHTbBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.
3AIAHHUE 6
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Crynenr 31aet 20 BonpocoB nporpammel U3 30. Torga BEposITHOCTh IPAaBUIIBHOTO OTBETA Ha 3

BOIIpOCa paBHA

BAPUMAHTBI OTBETOB:

3AJAHUE 7

1) 57/203

2) 8/27

3) 19/75 4) 146/203,

B niepBoii ypHe 6 6enbIX 1 § YepHBIX IapOB, BO BTOPOH 7 OenbIx U 3 4epHbIX mapa. 13 Haynady
B3SITOM ypHBI BBIHYT 0J1uH 1ap. Torna BeposiTHOCTh TOIO, YTO ATOT LIAp OKAXKeTcs OebIM, paBHA

| Otger |

3AJAHUE 8

CoObiTHE A MOXET HACTYNUTh JIUIIb MPH YCIOBUU TOSBJICHUS OJIHOTO U3 2-X HECOBMECTHBIX
coobiTuii B, u B,, oOpasyronmx monnyto rpymmy. M3secthsl BepositHocts P(B)=2/3 wu

yenosusle BepositHoctn Py (A)=1/3, B, (A)=2/5. Torzna BeposATHOCTb COOBITHS A pasna
3) 22/45  4) 17/ 45.

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45

3AJIAHME 9

I[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYHMHA 3aJlaHa 3aKOHOM paclpEaCICHUA Bep0ﬂTHOCTeﬁ
X 1 3
P 01 03

5
0,6

Torna eé pynkuus pacnpeneienus sepostrocteit F(X) umeer Bun

BAPUAHTHI OTBETOB:

0 npu X<1

0,3 1<x<3
1) F(x)= pu o<

06 mpu 3<x<5

1 npu X>5

0 npu X<1

1 1<x<

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

04 npu 3<x<5

1 npu X>5
3AJIAHHUE 10

2) F(x) =

4) F(x) =

01 npu Xx<1
04 npu 1<x<3
1 npu 3<x<5

0 npu X>5

0 npu X<1
01 mpu 1<x<3
0,3 mpu 3<x<5
0,6 npu  X>5.

HenpeppiBHas cioyuaiiHas BeJMYMHA 33/1aHa HHTETPAIbHON QyHKIMEH
0 npu X<0,

pacnpenenenns BeposTHocTeln F(X)={x*/9 npu 0<x<3,
1 npu X>3.

Torma naI0THOCTH BepOHTHOCTeﬁ f (X) UMCECT BU

| OTBer |
3AJAHHUE 11
I'paduk rmotHOCTH BepostHOcTel f (X) mokaszan Ha pucynke. Torna 3HaueHue a
f(x)
a
O‘ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)vJ2  4)2
3AJTAHME 12
JluckpeTHas cilydaifHas BEJIMYMHA 3a/laHa 3aKOHOM PacIpeIelIeH s BEPOSITHOCTEH
X 0 1 3
P 02 03 05

Torna e€ maremaTuyeckoe 0XKHJIaHUE U TUCIIEPCHS PaBHBI
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‘ Otser ‘

3AJIAHUE 13

BepOHTHOCTB nosBiieHusa coObITHsT A B 30 HE3aBHCHMBIX HCIIBITAHUAX, IIPOBOAUMBIX II0 CXEME

bepnymu, pasua 0,6. Torna nucnepcust yncia NOSIBICHUN 3TOTO COOBITHSI paBHA
4) 12.

BAPUAHTLI OTBETOB: 1) 024 2)18  3)7,2
3AJIAHUE 14

HenpepsiBHas ciyuyalinas BEIMYMHA paclipeiesieHa paBHOMEepHO Ha uHTepBaje (6, 10). Toraa e€

MAaTCMAaTUYCCKOC OKNJAaHNUC U JUCIICPCUA COOTBECTCTBCHHO PAaBHBI

| OtBer ‘

3AJAHUE 15

HenpepriBHast ciydaiinas BenuurHa X MOJYUHEHA HOPMAIbHOMY 3aKOHY paclpeesieHus ¢ Ma-
temarndeckuM oxxkuganneM M (X)=a=20. Beposraocts e€ monamanus B uatepan (20, 25)

paBHa 0,4. Torma BeposaTHOCTb € monaganus B uHTepBan (15, 20) paBHa

| Otger |

3AJIAHHME 16
CraTtucTuvecKkoe pacipeielICHIHe BRIOOPKH UMEET BH/I
X. 2 4 5

n_ 2 5 7

|
Torpga oTHOCHUTENLHAS YacToTa BApHUAHTHl X; = 4 paBHa

| OtBer |
3AJIAHHME 17
[To BeIOOpKE 00beMa N =100 mocTpoeHa rUCTOrpaMMma 4acToT.
nA
h
10
8
a
2
04 8 12 16 X
Torma 3HaueHUEe a paBHO:
| OTBer |
3AJIAHHUE 18

M3BECTHO CTATHCTHYECKOE pacipeiesicHuEe BHIOOPKH
X, 6 7 10

n. 5 6 8

Torna e€ BeiOOpouHas cpenuss X, paBHa

12
7

13

| OTBer |

3ATAHME 19

Jana Bbi6opka oobema N. Eciam kaxblil 21eMeHT BRIOOPKH YMEHBIIUThH B TPH pasa, TO BBIOO-

pounast cpenssist X, .
BAPUAHTBI OTBETOB: 1) He uszmenutcs

3AJIAHHE 20
Mopna M u mennana M, BaprHallMOHHOIO psija
X. 12 13 15 16

n, 4 9 18 14

paBHBI

18
11

2) yMeHbIIUTCS B 3 pasza
3) yBenuuutes B 3 paza  4) ymeHbIIUTCA B 9 pas.

20
5

| OtBer
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3AJIAHME 21
BeIGopouHast cpeaHsis s JAHHOTO CTATHCTHYECKOTO pacipeieieHus BEIOOPKU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Toraa BeiGopounas qucnepenst D, pasua

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJJAHUE 22
Haiitu noBepuTenbHBI HHTEPBAN ISl OLIEHKU ¢ HaAekHOCThIO ¥ = 0,95 HemsBecTHOro Marema-

TUYECKOTO OXKHJIaHUS HOPMAIBHO PACIPENCICHHOrO MpU3Haka X TeHEPaIbHONW COBOKYITHOCTH
Xp, €cim u3BeCTHBI 00beM BbIOOpKH N =30, BeIOOpOuHas cpennsas X, = 2500, cpennee kBaxpa-
TUYECKOE OTKJIOHCHUE reHepanbHON COBOKYMHOCTH ¢ =100, KBaHTHIIHF HOPMAIBHOTO pacrpee-
senud t =2,58.

| OtBer |

3AJIAHUE 23

[Tpu noctpoeHnn ypaBHEHUs JIMHEHHOM perpeccun Y Ha X | Y =ax+b monydeHs! cienyromye
pesymbratel: I, =03, 0, =2, o,=11. Torna BrIGOpOUHBI KOdpuIKMEHT perpeccun Oyaer
paBeH

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

3ATIAHUME 24
Bribopounoe ypaBHeHHe nuHeHOM perpeccun Y Ha X wmmeeT Bua: Y =2X—3. Torma BwIOO-

PpOUHBIH KOA()(HUITEHT KOPPEISIMHA MOXKET OBITh paBEH

BAPUAHTBHI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHHUE 25

Ecnu ocHoBHas runotesa uMeet Bua H,: a=16, To koHKypHpyromieil Oyaer runoresa:
BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<l16

3) H:ax=16 4) H,:a>14

OrneHka «0TJIIMYHOY BhICTaBIsIETCS CTYAEHTY 3a 95 — 100% npaBUIBHBIX OTBETOB,
OLIEHKA «XOPOIIO» - 32 He MeHee 75% NpaBUIIbHBIX OTBETOB;

OIIEHKA «yJIOBJIETBOPUTEILHOY - 32 HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLIEHKA «HEYJJOBJIETBOPUTEIBHO - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.
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KommiiekT Bonpocos (YO)
(nast onenku kommerenmuii OIK-1, OIIK-2)

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpulibl, TUTIBI MATPHII.

Onepauuy ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHO)KEHUE NPIMOYTOJIbHBIX MaTPHIL.

MatpuuHasi popMa 3aluCh CHCTEMbI TUHEHHBIX alTeOpandecKux ypaBHEHHH.

Onpenenurenu U UX CBOWCTBA.

[TonsiTue onpenenurens. MUHOPBI U anredpanyeckue T0NOJTHEHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE TOHATHS U ONPEEICHHUS.

[IpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUM.

OO6patHas MaTpulia U €€ BbIYKCICHHE. Y CIIOBUE CYIIIECTBOBAHUS 00paTHOW MaTPHIIbI.

10 Pemenue cucrem JIMHENHBIX alredpanvyeckux ypaBHEHUI METOA0M OOpaTHOM MaTpHUIIbI.

11. Meton "aycca penieHus CUCTEM JTMHEHHBIX YPaBHEHHIH.

12. Pemenue mpon3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHH MeTo10M [ aycca.

13. Panr marpunsl. Teopema Kponekepa — Kamenu.

14. OnHoponaHble CUCTEMbl TUHEHHBIX ypaBHeHU. Kputepuii cyiiecTBoBaHUsS HETPUBUAIBHBIX
peuieHui.

15. [TonsiTue BeKTOpa U JIMHEIHBIE ONepalliy HaJl BEKTOpaMH, CBOWCTBA ONepaluil.

16. JIuneitnast KOMOMHAINS BEKTOPOB.

17. JluneiiHast HE3aBUCUMOCTD U JIMHEHHAS 3aBUCUMOCTb F€OMETPHUECKUX BEKTOpoB. Kpurepmuii
JINHEMHOMN 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 0a3uc. Pasnokenue BekTopa mo BeKTopam Oasuca.

20. YnopsiioueHHasi TpoiiKa BEKTOPOB.

21. CxansipHOE, BEKTOPHOE M CMEIIAHHOE MPOW3BEJCHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa-
3HCE.

22. Y cIoBUS OPTOTOHATBLHOCTH, KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe TPOCTPAHCTBA.

24. Marpuria repexoja ot 6asuca Kk 6asucy.

25. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS MAaTPHULIBL.

CoNoA~WNE

MATEMATHYECKHU AHAJIU3

[ToHsATHE TEpeMeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KIacCU(PUKAIUSA (PYHKIIHIM.

Omnpenenenre U TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncinoBor MoCiIenOBAaTEILHOCTH. ApU(PMETHISCKHE OTIEPAIIMH HAJl TIOCIICIOBATETh-

HOCTSIMH.

5. VYcnoBus cyniecTBOBaHHS KOHEUHOTO MpeJeia YHUCIOBOM IOCIIEN0BATENbHOCTU (TEOPEMBI
Komm u Beliepmrpacca).

6. Bropoii 3aMevaTenbHbINA TTpeIe.

7. llpemen ¢ynkuun. Omnpenenenus. ['eomerpuueckass HMHTEpIpeTalusi MOHATHA Mpenena

¢byskun. CBoiicTBa Mpeiesos.

beckoneuHo maiible, 6eCKOHEUHO O0bIINe (PYHKIUH.

9. [IlepBsIif 3aMeYaTENbHBIN MTPEICI.

10. BeckoHeuHO Maible BETUYMHBL. DKBUBAJICHTHBIE OECKOHEUHO Majble U UX HCIOJIb30BaHUE
MIPY BBIYKMCIIEHUU MpezenoB. Tabnniia S)KBUBaJIEHTHBIX OECKOHEYHO MalbIX.

11. HempepsIBHOCTh (DYHKIIMM B TOYKE U Ha MpoMexyTke. OqHocTOpoHHHE mnpenensl. Kinaccu-

(buKamus ToueK pa3pbiBa rpaduka.

el NS

o
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12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
217.
28.
29.
30.

31.
32.

ok wdE

© o~

NoabkowhE

CaoiicTBa (yHKIMH, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmpacca, bonpiano — Ko-
11).

[TpousBoanas. ['eomerpuueckuii 1 pusnueckuii cMpica npousBoaHoi. KacarensHas u HOp-
MaJlb K TIJIOCKOW KPHUBOM.

Tabnua npou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIUH.

CBs3b MEXIY CyLIECTBOBAaHHEM IPOU3BOAHOIN (YHKLMHU B TOUKE U HEIPEPBHIBHOCTHIO (PYHK-
WU B TOH K€ TOUKE.

[Ipon3BosHas CyMMBbl, IPOU3BEAEHUS, YaCTHOr 0. [Ipon3BoaHas cia0xKHON 1 00paTHON QyHK-
1005078

IIpon3BosHas mapamMeTpuyecKy 3alaHHON (QYHKLIUH.

[TpousBonHas GyHKIUH, 33 JaHHON HESBHO.

JuddepenurpoBanue cia0xKHON MOKa3aTeIbHONW (QYHKIUN.

Huddepenuupyemocts. Auddepennnan. ['eomerpuueckuii cMpica quddepeHimana.
ITpouzBoaHble U 1uddepeHanbl BEICIIMX MOPSIKOB.

OcHoBHbIe Teopembl auddepeHnmampHoro nucuncienus (reopema depma, reopema Poss,
teopema Jlarpanxa, Teopema Koun).

[IpaBuno Jlonurans.

Muorounen Teinopa u ero cpoiictBa. ®opmyna Teitnopa. OctaTouHblii uieH (HOPMYIIBI
Tetinopa B ¢popme Jlarpanxka u [leano.

AcuMnToThI rpaduka GyHKIUH.

OkctpemyM. HeobxoaumMoe ycimoBue sKkcTpeMyma.

JlocTaTouHBIE YCIOBHS KCTpPEMYyMa.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIMH.

HauOonbiiee n HaumeHblee 3Ha4eHNUs (YHKIIUU Ha OTPE3Ke.

BoinykiiocTh, BOTHYTOCTh, TOUKa Ieperuda. /JocrarouHoe yciaoBHE BOTHYTOCTH (BBIITYKJIO-
CTH).

Heo6xoanmoe ycnoBue ToukH neperuda. JJocratounoe ycinoBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U MCCiIeJoBaHus Tpaduka QyHKIMH.

OYHKIIMU HECKOJIbBKUX TIEPEMEHHBIX

OnpeneneHye U reOMETPUIECKUN CMBICT (DYHKIIUU IBYX HEPEMEHHBIX.

JIuaun ypoBHS QYHKIMU IBYX IE€PEMEHHBIX.

YacTHble TPOU3BOJAHBIE (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICIT
@DYHKIMY HECKOJIBKUX NTEPEMEHHBIX, OHITHE MOJHOTO U depeniuana.
JuddepenunpoBanue ca0xKHbIX QYHKIMNA HECKOIBKUX EPEMEHHBIX.

[Tpon3BoIHBIE BBICIINX MOPSAKOB (PYHKIIMK HECKOJIIBKUX NEpeMEHHbIX. CMellaHHbIe TPOU3-
BoaHble. Teopema IlIBapna.

[TpousBoaHas GyHKIIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPABJICHHUIO.

[Tpon3BoHas MO HAIIPABIEHUIO U TPAJUEHT CKAJSIPHOTO TOJIS.

OKcTpeMyM (PYHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

. Heob6xonmumoe 1 tocTaTouHOE YCIOBHS SKCTpeMyMa (DYHKIIMHU ABYX NEPEMEHHBIX.

HUHTET'PAJIBHOE MCYUCJIEHUE

[TepBooOpazHas, HeonpeaeneHHbIH nHTerpal. Tabnuia OCHOBHBIX HHTEIPaJIOB.
3aMeHa NepeMEeHHON 1 MHTErPUPOBAHUE 10 YaCTSIM B HEOIPEICTICHHOM HUHTETpaJIe.
WuTerprupoBanue ¢ TOMOIIbIO MOABEIEHH 101 3HaK Auddepennnana.
HuTerpupoBanue pallioOHaIbHBIX APOOEH.

WHTerpupoBaHue Mo 4acTsSM U 3aMEHa IIEPEMEHHON B OIIPEJIEIIEHHOM MHTErpaJe.
HuTerpupoBanue TpUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.
WuTerpupoBanue nppaoHaIbHbIX (yHKIIHMA.
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8. YHuBepcaibHasi TPUTOHOMETPHUYECKas MTOICTAHOBKA.

9. OmpeneneHHbIN UHTErPAT U ero cBoiicTBa. Popmyna Heriotona — JleliOHua.

10. [TpunoxeHus onpeneNeHHOro HHTErpaia K PeHICHUI0 TEOMETPHUECKUX U (PU3UUECKUX 3a/au.

11. BoluncneHue miomajei ¢ moMoubo ONpeAeIeHHOr0 HHTerpaa.

12. BeruncnieHue mIoma iy v JUIHHBI KPUBOM, 33 JaHHOW ypaBHEHUSIMHU B TTapaMeTPHUIECKOH Gop-
Me.

13. BeruucnieHue miomnaM KpuBOJIMHEHHOTO CEKTOpa B MOJISIPHBIX KOOPAUHATAX.

14. Boluncnienue miomajeil B NpsSMOYTrOJbHBIX M IMOJIAPHBIX KOOPAMHATaX C MOMOIIbIO OIpe-
JICJIEHHOTO MHTETpaia.

15. Bolunicnienue AIUHBI JYTH C TOMOIIBIO ONPEeIEHHOr0 HHTEerpaa.

16. Beruucnienue JUIMHBI AYTH KPUBOH, 33/1aHHON TTapaMETPHUYECKHU.

17. Boruncnenue oobeMa Tena BpalleHus ¢ TOMOIIbIO ONPEIeICHHOI0 HHTETpaa.

18. BeruuciieHue ioma iy MoBepXHOCTH TEJla BPAIICHUS.

19. HecobGcTBEeHHBIE MHTETpajibl MEPBOrO U BTOPOro Tuma. [IoHATHS CXOOUMOCTH M pacXOqHUMO-
CTH HECOOCTBCHHOT'O MHTETpaIa.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbhIBHBIX (PYHKIIUN.

Kparnblie uHTErpaibl
1. JIBoiiHOWM MHTErpal, ONpeCIICHHE U CBOMCTBA.
[IpaBuiia BeIUKCICHHS IBOWHOTO UHTErpaa.
3. HekoTopsle npuioskeHust JBOWHOTO HHTETpajia (K BEIYMCICHHIO IUIOMIAeH, 00hEMOB, CTa-
TUYECKUX MOMEHTOB, MOMEHTOB UHEPIIUU, KOOPAUHAT IIEHTPa TSHKECTH.
4. TpoiiHol UHTETpa, ONpEEICHUE U CBOMCTBA.

no

PSIJTBI

[HEN

. Hucnosble nosoxxutenbHble paabl. [loHsTHE CyMMBI OeckOHeuHOro psja. Cxoasupecs U
pacxoasiuecs psibl.

Heo6xoanMelii IprU3HaK CXOAUMOCTH, TEOPEMBI CPAaBHEHMS.

[Tpuznaku lanam6epa u Komiu, MHTErpaabHbli IpU3HAK.

3HaKoNepeMEeHHbIE Psi/ibl, A0COIOTHAS U YCIOBHAS CXOIUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPETYIOIINUXCS PAIOB.

@DyHKIMOHAIBHBIE PsA/IbI, PABHOMEPHAsI CXOIUMOCTb, TpU3HaK Beliepmrpacca.
CreneHnHsle psijibl, TeopeMa Abens, THTepBal U paJnyc CXOJAUMOCTH CTEIIEHHOTO psja.
Psn Teitnopa. YcnoBus paznoxumoct GyHkiuu B pan Teitnopa.

Paznoxxenue B psin Teilsiopa HEKOTOPBIX PYHKIMH (TaOJIUYHBIE Pa3IOKEHU).

0. IIpumenenue psaa Telnopa kK MpUOINKEHHBIM BEIUUCIICHUSIM.

HBOoNOO O RWN

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

1. OcHoBHbIE MOHATHUS TEOPUU OOBIKHOBEHHBIX AU(PPEpeHIINaTbHBIX ypaBHEHUI MEepBOro IMo-

pszaka: orpenesneHue OOBIKHOBEHHOTO IH(QepeHINaIbHOr0 ypaBHEHHUs, (HOPMBI 3amKcH

OOBIKHOBEHHOTO U] PepeHInanbHOro ypaBHEHHsI MEPBOro MOpsSAAKa, MOHSATHS OOIIEero u

YaCTHOTO PELIeHUH, OOIIEero W YaCTHOIO HMHTETPasioB.

[TocranoBka 3anaun Ko ns nuddepeHnmanbHOro ypaBHEeHUS IEPBOro MOpsIKa.

3. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTU pemieHus i nupdepeHuanrbHoro ypaBHe-

HUS IEPBOTO MOPSIKA.

I'eomeTpHrueckuil cMbIC 001IET0 HHTETpajia OOBIKHOBEHHOIO J1.y. IIEPBOTO MOPSIKA.

5. uddepenunanbHble ypaBHEHHs TIEPBOrO MOPsAKA C Pa3AEIE€HHbIMU U Pa3AesioIUMUCS
IIEPEMEHHBIMH.

N

e
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10.

11.

12.

13.

14.

15.

16.

17.
18.

e

9.
10.
11

JIuneitnble qudQepeHranbHble YpaBHEHUS MIEPBOro mopsiaka. Meron Bapualu Mpou3-
BOJIBHOM TIOCTOSTHHOM.
Juddepenunanbupie ypaBHEHHS N-T0 nopsaaka. OCHOBHbIE MOHATHA: (POPMBI 3a1IUCH, TMOHS-
TUSL OOLIEro U YaCTHOI'O PEIIEHUH.
ITocranoBka 3amaun Komm u kpaeBoil 3amaum st 0OOBIKHOBEHHOTO UG (hepeHIIHaTLHOTO
YpaBHEHHs N-TO MOpPsIIKa.
WuterpupoBanue nuddepeHnaIbHbIX YpaBHEHUH N-TO MOPSIKa METOJIOM MOHMKEHHS T10-
psaxa.
Jluneitapie ogHOpOAHBIE nuddepeHmanbabie ypaBHeHUsT N-ro mopsaka. Obmue cBoicTBa
PEILLICHNI: TOHATHS JIMHEHHO 3aBUCUMBIX U JMHEHHO HE3aBUCUMBIX PEILEHU, OIPEAESIIUTENS]
Bponckoro, nonatue GpyHaaMeHTaIbHONH CHCTEMBI PELICHUH,
Teopema o cTpykType 001ero pemeHust 0ObIKHOBEHHOI'O JMHEHHOTO OJHOPOAHOro Audde-
PEHIMAIBHOTO YpaBHEHMSI N-TO MOPsAKa.
JIuneltHble OAHOPOAHBIE AU(QepeHInanbHble YpaBHEHUs N-T0 MOpsAAKa ¢ HOCTOSHHBIMU
KodpdunmrenTamu.  XapakTepUCTHUUYECKOE YpPaBHEHHE, €ro CBs3b ¢ Iu((depeHInalIbHbIM
YPaBHEHHUEM.
Buj yacTHBIX pemieHuil JMHEHHOTO OAHOpPOIHOrO AU depeHInaNIbHOT0 YpaBHEHHUS N -
ro HOpsiIKa C MOCTOSHHBIMM KO3 (UIIMEHTaMH B 3aBUCUMOCTH OT BHJAa KOpHEH Xapak-
TEPUCTUYECKOTO YpaBHEHHUSI.
JIuHeliHble HEOAHOPOAHBIE MU depeHIaIbHble ypaBHEeHUsA. Teopema o cTpyKType o01iero
pelIeHus.
Pemienne nuHEHHBIX HEOTHOPOIHBIX AU(D(epeHInaNbHbIX ypaBHEHUN C NOCTOSHHBIMU KO-
spdunmentamu. Metoa nogdopa 4acTHOTO peIIeHus s MPaBbIX YacTeil BUIa

f(x)=P,(x)e”™, f(x)=M cosSx+ Nsin Sx,

f(X) = P(x)e”™ cos Sx +Q(x)e™ sin SX.

Pemenne nuHEHHBIX HEOJHOPOAHBIX IU(B(EPEHINATBHBIX YPaBHEHUH METOAOM BapHaIHU
IIPOU3BOJIBHBIX MOCTOSIHHBIX.
[TocraHoBKa U peleHue 3a1a4u Ha COOCTBEHHbIE 3HAUEHUSI.
Cuctembl auddepenunanbubix — ypaBHeHHMH. [loHste HopMmanbHONM cuctembl. IloHsATHS
OoOIIEero W 4acTHOrO pelIeHUuM cucTteMbl. Teopema O MNpuUBEACHUH AUPHEpPeHIINaTLHOTO
YPaBHEHUs N-To MOPsAJIKa K HOPMaJIbHOU cuctemMe. MeTo UCKITFOUEHNs] HEN3BECTHBIX.

TEOPUS BEPOSITHOCTEM

Buapl cnyualtHbIX COOBITHIM.

Knaccuueckoe v ctaTUCTHYECKOE OINpPEAETICHUsT BEPOSTHOCTH NOsABICHUS coObITUSA. Oc-
HOBHbIE ()OPMYJIbI KOMOWHATOPUKH.

[TpyHIMII CTATUCTUYECKOM YCTOMYMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBsI3p M pasiauyue
MEXY KJIaCCUYECKUM U CTATUCTUYECKUM OIPEIEICHUSIMU BEPOSITHOCTH.

I'eomeTpuueckoe ornpeeneHue BeposaTHocT. 3anada broddona.

Anrebpa cobbiTuil. [loHSATHS CyMMBI M POM3BEEHUS COOBITHI, UX T€OMEeTpUYecKas UHTEep-
nperaiyst. OCHOBHBIE 3aKOHBI alIreOpbl COOBITHIA.

Teopema ciokeHust BEpOSATHOCTEN ISl HECOBMECTHBIX COObITHI. CrieICTBUS U3 HEe.
Teopema crokeHHst BEpOSATHOCTEH Il COBMECTHBIX COOBITHH.

Teopema yMHOXKEHHSI BEpOSITHOCTEN JUIsl 3aBUCUMBIX UM HE3aBUCUMBIX coObITuH. [loHsATHE
YCIIOBHOW BEPOSTHOCTH.

Teopema 0 BEpOSTHOCTHU MOSBICHUS XOTsI OBl OJTHOTO COOBITHSI.

®opmysa NOJIHONH BEPOATHOCTH.

. @opmyna beprymu.
12.

JlokanpHas u HUHTCrpaJibHAasA TCOPEMbI Jlammaca.
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13. Onpenenenre W TUNBI CIy4alHbIX BenuyuH. [loHATHE 3aKOHA pacmpeneNeHus CIydaiHOM
BeIUYMHEL. Psn pacnipenenenus.

14. UnterpanbHas (yHKUOUS pacrpeneneHus BeposTHocTed. OmnpeneneHue, BepOSTHOCTHBIN
CMBICJI U CBOMCTBA.

[InotHOCTH BeposiTHOCTEN. OnpeneneHne, BEPOSTHOCTHBIM CMBICI U CBOMCTBA.

15. CBs13p MeXIy UHTETpaIbHOM (YHKIMEH paclpelesieHUus] BEpOSTHOCTEH U IJIOTHOCTBIO Be-
POSITHOCTEM.

16. Onpenenenue, BEpOATHOCTHBIN CMBICI M CBOMCTBA MAaT€MaTHYECKOIO OXHMIAHMS UL AUC-
KPETHBIX U HEIIPEPHIBHBIX CIyYalHBIX BEJIMYUH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICII M CBOMCTBA AUCIIEPCUU.

18. buHOMUATBHBIN 3aKOH PACIPEICICHHUS.

19. Cpennee u HauBeposTHelIIee yuciia NOABICHUNA cOOBITUS TPU OMHOMHUAILHOM pacIipejiene-
HUU.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpPHBII 3aKOH pacnpeeNieH s BEPOSTHOCTEH.

22. moKa3aTeNbHbIN 3aKOH PacIpeesieH s BEPOSATHOCTEH.

23. HopmaibHBIii 3aKOH paclpe/ieieHusl BEpOsTHOCTEeH. BeposaTHOCTh monajanuss ~ HOPMaJbHO
pacnpeesIeHHOM ciIydyallHOW BEJTMYHMHBI HA IIPOU3BOJIbHBINA KOHEYHBIN MHTEPBAIL.

24. BeposTHOCTh TIOMNAaHUsI HOPMAIBHO PACIPEICICHHON CITydaifHOW BEJWYMHBI Ha MHTEPBAJ,
CUMMETPUYHBI OTHOCUTENIBHO cpeaHero 3HadeHus. IIpaBuno tpex curm. Teopema Jlamy-
HOBA.

25. [IpenenbHble TEOPEMBI TEOPUH BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTHKA

1. TIpeamer u OCHOBHBIE 33a/1a4l MATEMAaTUYECKOW CTATHCTUKH.

[TonsiTue o BBIOOpOUHOM MeTojie. I 'eHepanbHas U BBIOOpOUHAsi COBOKYITHOCTH.

OcHOBHBIE TIOHATHUS MaTEMaTHYECKON CTAaTUCTUKU (BapHAIIMOHHBIA PsJ, 4acTOTa, OTHOCH-

TeNbHAas YaCTOTa, CTATUCTUYECKOE paclpe/ie]IeHue BHIOOPKH).

DOmmnupudeckast QyHKIHS pacrpeeeHus: BBIOOPKH U €€ CBOMCTBA.

[ToMroH 4acToOT U MOJIMTOH OTHOCUTENBHBIX YacTOT.

['ucTorpamma 4acToT U OTHOCUTENBHBIX YacCTOT.

ToueuHble OLIEHKH NTapaMeTPOB pacnpezeneHns. TpedoBaHUs K OLEHKaM.

Bri6opounast cpeansisi. CBOMCTBO yCTOMUMBOCTH BHIOOPOUHBIX CPETHUX.

Bri6opouHas u ucnipaBieHHast JUCIEPCUU.

10. UnrepBanbHble OIeHKU. JIOBEpUTENbHBIN MHTEPBAl U JOBEPHUTEIbHAS BEPOSITHOCTh. [loHs-
THE€ TOYHOCTHU OLIEHKH.

11. [TocTpoeHue 1OBEPUTETHLHOTO MHTEPBaa AJs OIICHKU TeHepaIbHON CpelHel MPH U3BECTHOM
CpeIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

12. TlocTpoeHre TOBEPUTEIHLHOTO MHTEPBANA ISl OLIEHKH T€HEPaTbHOW CpPEeIHEW MpH He- U3-
BECTHOM CpPEJIHEM KBaJpaTHdeckoM OTKJIoHeHuHu. Ciyuait manoi BeiOOpku. Pactipenenenue
CrbronenTa.

13. YnpomeHHbIE METOBI pacyeTa CTATUCTHUECKUX XapaKTEPHCTUK BBIOOPKH. Y CIIOBHBIE BapH-
aHThl. MeTo npou3BeAeHUI.

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

wn

©o~No A

15. Kpurepuii Zz [Inpcona.

16. KoppensimonHasi 1 perpecCMOHHast 3aBUCUMOCTH.

17. YpaBHeHMe BHIOOPOYHONM pPErpeccuu.

18. Bri6opouHbIil KO3((HUIMEHT PErPEeCcCHH.

19. BeibopounbIii k03D HUITUEHT KOPPEISAIIH.

20. CBs13b MeX1y BHIOOPOYHBIMH KOA(PPHUIIMEHTAMH PETPECCHH KOPPEIISAIIUH.
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KoMiuieKkT 3agaHuil 11 BbIIIOJTHEHU S
pacyeTHo-rpadpuyeckux paoor (PI'P)

(nast ouenkn kommnerenun OIK-1)

110 JUCIOUITJIIMHE MateMmaTuka
(HaMEHOBaHUE AUCLUILIHHBI)

Axareopa
PI'P Ne 1, yacrtp 1
-11 0 2 0 2
3amanue Nel. Jlanst Mmatpunet A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

% 2 T
Bremmonauts nericreusa: A +8B .

3ananue Ne2. ITpoaomkuth fanHoe MaTpuunoe paBencteo (2A+3B)° —4A° —6AB=...

Y TIPOBEPUTH €ro JJIsi MaTpull A U B W3 epBoro  3ajaHusl.

3ananue Ne3. BoIYUCIUTE ONPEAETUTEND IBYMS CIIOCOOAMH: Pa3IOKEHUEM I10 MIEPBOM CTPOKE U
PA3II0KEHUEM TI0 TIEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3aganue Ne4. JInst qaHHOM MaTpullbl HAaWTH oOpaTHYIO MaTpuily. CienaTh IpOBEPKY.
1 0 2
1 1 0f.
-1 2 3

Bajanue Ne5. Pemmts Mmatpuanoe ypaBaenne AXB = C (maiiti X). Cnenats mpoBepky.

SOHES R

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Ne 1, yacrp 2
3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

X, +4X, —X; =2

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

3% +6X,—2X%, =1
3aganue No2. Permuth cucremy u3 Nel metooM oOpaTHOM MaTpHIIBL.
3amanue Ne3. Pemuts cucremy n3 Nel meronom ["aycca.
3ananue Ne4. Perute HeogHOPOAHYIO cucTeMy metooM ["aycca. Haiitu ob1ee pemenue u
YaCTHOE pelIeHUE.

X, + X, +2X;+3X, =5

3% +2X, — 4%, — 2%, =1

oX, +4x, + 4x,=11

3ananue NoS. Pemuth ogHOpOIHYIO cucteMy metofoM ["aycca. Halitu obmiee pemenue u @CP.
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2X, +6X, —9%, -9x, =0

4%, —5%,+x, =0

3%, +3X, = 7%, —4x,=0"

X, —3X, + 2%, +5x%, =0
PI'P Nel, vacts 3
3amanne Nel. TTokasatk, 4To BEKTOpEI M, N, P 00pa3yioT 6asuc B IPOCTPAHCTBE U PA3IOKUTH
BekTop @ mo aromy Oasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5 —-4,13).

3aganue Ne2. Jlanbl BeKTOpsl M 1 M. BBISCHUTH — KOJUIMHEAPHBI JIM BEKTOPHI @ 1 D .

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

A
3apanue Ne3. Haiitu |§|,ecn1/1 |m|:6\/5,|ﬁ|:2, (m,n) =135, a=6n-m.
Bananue Ned. Jlau A ABC . Haiitu £ B, ecniu A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux "x" Bektopel @ U D mepnenmuxynspabr?
a=(x;1,-4),b=(x-3;12; x).

3aganue No6. Halitu momans napamienorpaMma, HOCTPOSHHOTO Ha BekTopax a u b .

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

3ananue No7. Haiitu rromanps tpeyroasauka ABC, ecnmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve No8. Jlanbl BekTopsl @, b, C . BBIACHUTHL — KOMILIAHAPHBI JIM BEKTOPBI. Eciu BEKTOPEI

HEe KOMILUTaHAPHbI, TO HAWTU 00BEM MapauIesIeNuIIEa, TOCTPOEHHOro Ha BekTopax a, b, C u
OIpPEAEIUTh — KaKyto TPOUKY OHM 00pa3yloT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanne Nel. Jlms nuHedHOTO omepatopa A  3amaHbl 00pa3bl Oa3UCHBIX DJIEMEHTOB
Age,, Age,, Ag,. 3anucats matpuuy oneparopa 4 B Oasuce €, €,, €, u HaiiTu 06pa3
aneMeHTa X .

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

X=2€,—-4¢e,+¢€,.
3ananue Ne2. Haiitu coOCTBEeHHbIE 3HAaUEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OIlepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM Oazmce MaTpunieu A= 7 2|

HNurerpajsl
HeonpeaeneHHblii MHTErpaa
HajiTu unTerpabl.

[y, pinxg,

2 : 3 J. dx cos(2—5\/§)
cos? X cos® X 2x/In x

24/x

cos(In3x+4) i
2X

dx

4.‘.' 5x+1 5-_[

——dXx
X2 +2x+7

6.[(1-3x)cos5xdx 7. [arctg2/xdx 8. [ecossxdx 9. [x*In(x+3)dx 10. |
11. J.(Z—x)lni/;dx

12. I(x2+3x—1)35xdx 13. j3xsin2§dx 14. I(Sx—3)cos§dx 15. J'(\/?—Sx)sin xdx
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i 5 4 3
arct92x2+xdx 18 J-9(S|nx+(-:osx5)dx o J.X x4 _Ax® +13x
(cosx—sinx) x(x=1)(x-2)

16. [(x=1)"In*(x-1)dx 17. |
1+4x
dx 22. Isin42xcos32xdx 23. J'sinzxc0323xdx

dx

2x3—6x° +7x—4 X +2x% +2x +1
20 I (x+1)(x—2)2 d 2L J.(x2+1)(x2+x+2)

24j

OnpeneneHHbIH HHTErPaJ
1. Haiitu momanas GUrypsl, orpaHideHHON rpadukaMu QyHKITHA.
2. Haiitu miomans GUrypsl, OrpaHUuYEeHHON JIMHUSAMH, 3aJaHHBIMUA YPAaBHEHUSIMH B MOJIIPHBIX
KOOp/AMHATaXx.
3. Haiitu o6beM Tena, oOpa3oBaHHOTro BpameHueM Guryp. st HeueTHbIX BAPHAHTOB — OTHOCH-
TenbHO ocH 0X, /17151 YeTHBIX BApUAHTOB — OTHOCUTENBHO ocH 0.
4. BBIYMCITUTH JUIMHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSAMHU B IIPSIMOYTOJIbHON CHUCTEME KOOP/INHAT;
0) 3a1aHHBIX YPAaBHEHHUSIMHU B TIOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BAPHAHTOB,
YpaBHEHUSIMHU B ITapaMeTpUUECKOr (popMe — /17151 HEUETHBIX BapUAHTOB.
5. BBIUHCIUTD TUIOMIAN TOBEPXHOCTH, 00OPa30BaHHON MPH BpalieHuH BOKPYT ocu 0X KpHBOH.
6. BbruncianTh HeCOOCTBEHHBIE MHTEIPAJIbI UM YCTAHOBUTH X PACXOAUMOCTb.
VYcnosus 3anaq

1) y=x*/2, y=1/0+x%) 2) r=singp 3) x* =2y, y=|[X
4a) y=e¢", 0<x<In5 46) r:3(1—singo) —7ml2<p<—-7l6

dx
dx 25, | -0—=—
X2 J-\3/x+4—5

3+

1
[xIn? xdx

5 y=1/x, 3<x<4 6) [ ,
{(2x 1)\/— 1 o

KpaTH])Ie HHTErpaJjabl

2 2y
1. VI3MeHHTH OPsIIOK MHTErPUpPOBaHus B ABoMHOM unTerpaie [dy [ f(x, y)dx.
0 y-2

2. Beraucianth 00beM TeNa, OrPAaHHYEHHOTO TOBEPXHOCTSIMH X2 + y2 =4x, z=X, zZ=3X
3. BerucIuTh MEXaHUYECKUE XapPaKTEPUCTUKU TUTACTUHBI - YCIIOBHS, 33/IAI0ONTUE ILUIACTHHY:

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

OO0bIkHOBeHHbIE U PepeHuNATbHbIE YPABHEHUS

Pemnts ypaBHeHus:

1. (1+ cosx)+/sin y+1dx =cosydy/(1+cosX),

2. (x> +xy)dy — (2xy + y*)dx =0,

3. (€7 +1)dx+(siny+xe’)dy =0,

4. Pemuts 3amauy Kommm:  xy' —y=-Inx, y(2)=1.
5

!H

. Pemnth ypaBHEHHE —(ctgx)y" = ctgx.
Pemmrs ypaBHEHHUS:

6. y'+4y =2x°,

7. y'—4y =e* +cos2x—sin X,

X

8. y”—2y'+y:ﬂ.
+
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9. Pemuts kpaeByio 3amady: Yy’ —6Yy +5y=e>(x+1), y(0)=1,
y(@)=1.
10. Haiitn coGcTBeHHbIe 3HAUCHNS A M COOCTBEHHBIE (GYHKINN Y
samaun: Y’ +124y' +404°y=0, y(0)=0, y()=0.
11. Pemuth ypaBuenue Yy +xy' +2y=x>.

S Y
12. Pemmth cucteMy ypaBHEHUI ylr =Y, =2y, =X,
y, =4y, +3X.

Teopus BeposiTHOCTE

1. V cbopmuka umerorcs 10 geraneit, Maao OTIIMYAIOIIMXCS MO BHEIMTHEMY BUAy. M3 HuUX 6
JeTajiell mepBoro copra, a 4 — Broporo. KakoBa BepOsITHOCTb TOrO, YTO CPEAM B3STHIX
Hayjaauy 5 neraneit 3 okaxyTcst nepBoro copra?

2. B ypHe 7 4epHBIX mapoB M S5 KENTHIX MapoB. HailTu BEpOATHOCTH TOTO, YTO CPEIH HayHady
U3BJICUEHHBIX 4-X IIApOB OKaXeTcs Ooiiee 2-X KENThIX.

3. BeposATHOCTH OTKa3a KaXIOT0 M3 HE3aBUCHMO pPA0OOTAIOMIMX AIIEMEHTOB JIICKTPHUYECKON
uenu pasia P =0,05. Haiitu BepostHOCTS 6€30TKa3HOI PaGOThI SNEKTPHUECKOMH LEMH.

l_

—
I

4. Ha nByx crankax o0pa0aThIBalOTCS OJHOTHITHBIE JIETANU. BeposSTHOCTh M3rOTOBIECHUS CTaHIAPTHON
JleTaau JJid mepBoro ctanka pasHa 0,96, a mis Broporo ctanka - 0,92. Jleranu CKJIaabIBaloTCs B OJ1-
HOM MECTe, IpUYEeM MEPBbI CTAHOK U3rOoTaBIMBAET B 1,5 pa3a MeHblIe neTane, yeM BTopoi. Halitu
BEPOSATHOCTB TOTO, YTO B3ATas HAylady JeTallb OKa)KETCs HECTaHIapTHOM.

5. BepostHOoCcTh TOTO, YTO Haymady B3fTas JAeTalb W3 NapTUU CcTaHnapTHa, paBHa 0,92. Haiitu
BEPOATHOCTHL TOI0, 4YTO CpC€AU B3ATBIX HayJdady MICCTU ]leTaJIeﬁ HE MCHEC JIBYX OKaXYyTCA
HECTaHIAPTHBIMH.

6. BeposTHOCTH Oe30TKa3HOM paboTHl Kaxaoro u3 700 He3aBHCHMO pabOTAIOMIMX AIIEMEHTOB
HEKOTOporo ycrpoicrsa pasHa 0,85. Haiitu BEpOATHOCTH TOTO, YTO BBIAYT U3 cTpost oT 80
1o 120 snemenToB; poBHO 100 s1emMeHTOB.

7. YCTpOWCTBO COCTOMT U3 4-X 53JIEMEHTOB, palOOTAIOUIMX HE3aBUCUMO Jpyr OT Jpyra.
BeposTHOCTh HagexHOM pabOThl KaXJOro 3JIEMEHTa B OJHOM HcobiTaHMM paBHa 0,9.
CocTaBuUTh 3aKOH pacHpelesieHHs JUCKPeTHOW ciay4yailHOW BenuuyuHbl X - 4uKcia
OTKAa3aBLIUX DJIEMEHTOB B OJTHOM OIIBITE.

8. HeszaBucumele cyvaiinbie BennduHbl X ¥ Y 33aJaHbl pAAaMy pacipeaeCHHs.

2 | 15 2‘3 15 0 | 2

X Y

01 |03 ] 02
P

‘ ‘ 03 ‘ 0,2 ‘

P
HaiiTu cpeqHee KBaJpaTUIeCKOe OTKIOHeHHEe Beanunabl Z =2 X 2.3y,

9. VerpolcTBO COCTOMT |3  4-X HE3aBHCHMO pa0OTalOMUX OJHOTHITHBIX  JJICMEHTOB.
BeposiTHOCTh HafieKHOM paboThI Kaxkoro snemenTa pasHa 0,995. HaiiTu BeposITHOCTB TOTO,
YTO paboTal0T HE MEHEe TPEX AINEMEHTOB.

10. Cnyuvaiinas BenmuunHa X 3a/aHa MJIOTHOCTBIO BEPOSITHOCTEH:

0 npu x <0,
f(x)=<a(x*+2x) mpu 0<x<1,
0 npu x>1.
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Haiitu koadduimenT «a «, HHTETpanbHYIO (YHKIUIO pacIpeicICHHs
F(x), M(X), D(X) u BepositHOCTh momaganust X B unTepnai (0,2; 0,8).

11. Ha cranke usroraBiuBaeTcsi aetanb. Ee aniuna X - ciyuyaiiHas BelIMYMHA, paclpeieieHHas

0 HOpMaJIbHOMY 3aKOHY ¢ mapamerpamu: d =20 cm, 0 =1,1 cm. Haiitu BeposiTHOCTH TOTO,
YTO JJIMHA JeTanu 3akiodeHa Mexay 19 cm u 21,1 cm. Kakoe oTKIIOHEHHWE JJIMHBI I€TaIu OT
d MOXXHO TrapaHTHpoBaTh ¢ BeposTHOCThIO 0,9; 0,99? B kakux mpenenax OyayT JiexaThb
MPAKTUYECKU BCE pa3MeEPhI JieTanen ?

MareMaTHnuyecKasi CTATHCTHKA

Jlns kaxkoro BapuaHTa TpedyeTcs:

1. TlpencraBuTh ONMBITHBIC JaHHBIC B CIPYIIIMPOBAHHOM BHZE, pa30uB Ha K paBHOOTCTOSIINX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitu sMmnupuueckyro (yHKIMIO pacTpeieeHus: U IOCTPOUTH €€ TpaduK.

3. TlocTpouTh NOJUTOH U TUCTOIPAMMY OTHOCUTEIBHBIX YACTOT.

4. BpIYHACIUTH METOIOM MPOU3BEICHUN YMCIIOBBIE XapaKTEPUCTHKH BBIOOPKH: BHIOOPOUYHYIO
CPEIHIOI, BHIOOPOYHYIO U HCIIPABICHHYIO JUCIEPCHUU, BBIOOPOYHOE CpelHee KBaJpaTu-
YecKOoe OTKIOHEHHE, K03 (OUIIMEHTHI aCHMMETPHHU U SKCIIeCca.

5. Haiitu ToueuHble OLIEHKH MapaMeTPOB HOPMAJHLHOTO 3aKOHA paclpeiesieHus U IIOTHOCTh
BepostHocTer f(X).

6. IIpoBeputs, coriacyercs Jiu MpUHUMaeMas TUIIOTe3a O HOPMAaJbHOM paclpeiesieHuu Te-
HEPAJIbHOM COBOKYIHOCTH C AIMIMPUYECKUM pacIpeieIeHUEM BbIOOPKH, UCIIOIb3YSl KpUTe-
pun [Tupcona u Konmoroposa (nipu yposHsix 3Hauumoctu 0,05; 0,01).

7. HaiiTu wuHTepBaJbHbIE OLIEHKH MapaMEeTPOB HOPMAJIbHOI'O 3aKOHA PACIPEAEICHUS, IPUHSB

JIOBEPUTENBHYIO BepoaTHOCTE ¥ = 0,95 1 0,99.

3ananue
Pe3ynbTaThl peructpaiuu CpeHed dKCIUTYaTallMOHHOW CKOPOCTHU JBMKECHUS aBTOOYCOB

Ha MEXJYTOPOJIHBIX MaplIpyTax MpeACcTaBIeHbl B BUJIE BApUALlMOHHOTO psifa B Ta0JIMLEe

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 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

Kpurepun ouenku:

- OLCHKA «3a4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIIM OH PCryJIpHO B TCUCHUC CCMECTpaA MPCI-
CTaBJIAJI pECIICHUA 3aaa4, BBIMTOJTHUII IMTOJTHOCTBIO BCE 3aaHWA U UX 3alllUTUJI, OTBETUB HA BOIIPO-

ChbI IIpeNoOaaBaTCIIs,

- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CIIH OH HEPETYJSIPHO B TEUYEHHE CeMecTpa
MPEJICTaBIISUT PEIISHUS 3a/1a4, BBITOIHUI 3a/1aHUsl HE MOJHOCTHIO MIIM BOOOIIEe HE MPEACTABISIT
paboTHI Ha MPOBEPKY, JIOMYCKAET CYIIECTBEHHBIE HETOYHOCTH B OTBETAaX Ha BOMPOCHI Mperno/ia-

BaTcJIsd

o1




