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1. Heab, 3agayu HW NUIaHUPyeMble Ppe3yJbTaTbl OOy4YeHHUS] IO
AUCHMILTAHE

[lenpr0 u3y4yeHWs JOUCLMIUIMHBL SIBISIETCS TEOPETUYECKOE OCBOECHUE
OOyJaronMMHUCSI OCHOBHBIX DAa3JeiOB JIMHCHHOW anreOphl, MaTeMaTHYECKOTO
aHalKu3a, TEOPUH BEPOSITHOCTEM M MAaTEMaTHYECKON CTAaTUCTUKH, HEOOXOIUMBIX
JUIS TIOHMMAaHHUS pPOJM MaTeMaTHUKH B NPO(ECCHOHATIBHOUW NeATEeIbHOCTH;
(GopMUpPOBAaHUSA KYyJIbTYpPbl MBIIUIEHUS, CIIOCOOHOCTHM K OO0OOIIEHHIO, aHAIU3Y,
BOCHPUATHIO MH(OpPMaLMK, TOCTAHOBKE LIEU U BBIOOPY MyTed €€ TOCTHKEHUS;
OCBOCHMSI OCHOBHBIX METOJIOB JHWCLUMIUIMHBI, IPUMEHSAEMBIX B PEIICHUU
Ipo(heCCHOHANIBHBIX 337a4 U HAyYHO-UCCIIEJOBATENBCKOM 1€ATEIbHOCTH.

3aauu TUCUMIUIAHBIL

JIaThb TNPEACTABICHUWE O POJM MaTeMaTUKU B NPOPEeCcCHOHATBHON
NEATEIbHOCTH;

MMO3HAKOMHTb C HEOOXOUMBIM MOHSATHIHBIM aIapaToOM JUCUUILINHBI;

chopMHpOBAaTh yYMEHHUS peElIaThb THUIIOBBIE 3aJa4yl OCHOBHBIX pa3JeJioB
JUHENHON anreOpbl, MaTeMaTHYEeCKOr0 aHajau3a, TEOPUU BEpPOSATHOCTEN U
AIIEMEHTOB MATEMATUYECKON CTATUCTUKH;

OCBOUTH THUIIOBBIE METOABl MAaTEMATHYECKOTO MCCIENOBAHUS NPHUKIIAIHBIX
BOIIPOCOB 110 CIIEHUAIIBHOCTH;

chopMUpOBATh YMEHHE MCIIONb30BaTh MATEMAaTUUYECKUH amnmapaT mpu
U3YUYECHHUU PEAIBHBIX IIPOLIECCOB U SIBJIICHUM.

KoMnereHumu 1 MHIMKATOPBbl, (popMuUpyeMble y 00yUaromuxcsl:

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN KO,Z[ 1 HAUMCHOBAHUC HHIAUKATOpA

OIIK-2 — CrtocoOeH oCymecTBISTh cOop,
00paboTKy 1 aHAIHU3 JaHHBIX, HEOOXOANUMBIX
JUTSL pEIICHUS TTOCTaBIIeHHBIX yrpaBieHueckux | OIMK-2.1 — O6ianaeT HaBpIKaMu

3a/1a4, ¢ UCTIOJIb30BaHUEM COBPEMEHHOTO NPUMEHEHHs MaTEeMaTHYECKOTO ammapaTa
WHCTPYMEHTAPHUS U MHTEIUICKTYaTbHBIX
MH(OPMaIMOHHO-aHAIUTHYECKUX CUCTEM

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyromume qucuuminebl (Moaynn), npaktuku, HUP, ap.:
— OCHOBBI CTaTUCTHUKHU,
— KoHuenuuu COBpeMEHHOI0 €CTECTBO3HAHUS,
— OCHOBBI IPOEKTHOM €SI TETLHOCTH,
— Bsenenue B mpodecCUOHANIBHYIO ICSITEILHOCTb,
— OKOHOMHUKO-MAaTEMaTH4YE€CKOE MOJICIUPOBAHMUE,
— Ilporpammuoe obOecrnieueHre W TPOrpPaMMHPOBAHUE B TMPOQPECCHOHATBLHON
JESITENBHOCTH,
— Jlorucruka,
— byXrairepckuii yu4eT u aHajus,
— Puck-meHe KMeHT,
— [Ipon3BoacTBEHHAs MIPAKTHKA.



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI

J11s o4HO# popMBI 00YUECHUS

Bun yuebHoii paboThl Beero | Bcero | Cemectp
3E 4acoB 1
OBILIASA TPY AJOEMKOCTSH ANCIHUITIIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJUTOPHAS PABOTA 3,33 120 120
Jleknuu 1,44 52 52
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 1,89 68 68

JlaGoparopHbie pabOThI - - -
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIEI'OCSH 3,67 132 132

[TpopabGoTka yuebHOTO MaTepuaia 2,67 96 96

KypcoBoii mpoekT - - -
Kypcogas pabdota - - -

[TonroroBka K MPOMEXYTOYHON aTTECTALIUU 1 36 36

[IpomexyTouHas aTTecTanus: 3

Ji1st 04HO-3209HOM (POPMBI OOyUECHHUS

Bun yueGHOM paboThI Becero | Bcero | Cemectp
3E 4acoB 2
OBILIAS TPYJOEMKOCTD JJUCLIUTIJIMHEBI 7 252 252
KOHTAKTHAS PABOTA - 79 79
AVJIUTOPHAS PABOTA 1,39 50 50
Jlexun 0,56 20 20
[TpakTrdeckne (CeMUHAPCKUE) 3aHATHUS 0,83 30 30

JlaGoparopHbie pabOTHhI - - -
CAMOCTOSTEJIBHAS PABOTA OBYYAIOIIETOCA 5,61 202 202

[IpopaboTka yueOHOTO MaTepuaia 5,36 193 193

KypcoBoit mpoekt - - -
Kypcosast padota - - -

[ToaroroBka K MpoOMEKyTOYHOM aTTeCTalluU 0,25 9

[IpomexyTouHas aTTeCcTalus:

O ©

3.2. Conep:kaHue JUCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM M
BHJaM 3aHSAATHH



Pa3nenbl Pacnpenenenune ®opmel 1 | THAECKCH THAMKATOPOB
JIIACIATUINHEI 2 TPYJAO0EMKOCTH BH/I (hopMHUpYyEeMBIX
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMITETCHITH I
o ~ O o \\e]
2 S E §
Paspen 1. Beenenue B | 74 20 22 32 TK1 OIIK-2.13YB
JUHEHHYI0 anredpy u
AHATUTUYECKYO
TCOMETPHIO
Pasnen 2. Beenenne B | 102 24 34 44 TK2 OIIK-2.13YB
MaTeMaTHYCCKUI
aHaJIN3
Paznen 3. Beenenue B | 40 8 12 20 TK3 OIlK-2.13VB
TEOPHIO
BEPOSATHOCTEMN 5
MaTEeMaTHYECKYIO
CTATUCTHUKY
DK3aMeH 36 36 OM1 OIIK-2.1 3YB
Htoro 3a 1 cemecTp 252 52 68 132
HUTOIO 252 52 68 132

3.3. Conep:xkanue JTUCHUINIHUHBI

Pa3zpnen 1. BBenenue B nMHENHY0 anredpy U aHaIMTHYECKYI0 T€OMETPUIO

Tema 1.1. MaTpuupl u onpeaenurenn

[Tonatue marpunpl. [lercTBUST Haa MaTpUllaMH, CBOMCTBA JEUCTBUN Hall
MaTpHIlaMu. JJeMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

Onpenenurens Matpuilbl. CBoOWCTBA omnpeaenuTens. MeToasl BEIYUCICHUS
onpeaenuteneid. Dopmyia pasaokeHUs Mo CTpoke (1Mo ¢TojoIy). PaHr MaTpuIibl.

OOparnas maTpuiia. Y cJI0oBUE CyIIeCTBOBaHUS 0OpaTHOM MaTpUIlbl. MeTO b
HaXO0XKJeHUs1 00paTHOI MaTpPHULIbI.

Tewma 1.2 CucreMbl TMHEHHBIX AreOpanyecKuX ypaBHEHUN

Cucremsbl nnHEWHBIX ypaBHeHHW. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEMHBIX YypaBHEHHU MeTroaoM Kpamepa, MaTpu4HBIM METOIOM.
Pemenue cucrem JIMHEMHBIX ypaBHEHUN MeToA0M [ aycca.

Tema 1.3 BekTopsbl

[Tonstue BekTopa. KoopauHarel BekTopa, minHaA Bektopa. KoiummHeapHbie
BEKTOPBI, YCIIOBUE KOJUIMHEApPHOCTU. KomruiaHapHble BEKTOpbI. JlelcTBHUS Hax
BeKTOpamMu B KoopauHaTHOM ¢dopme. I[lpoekumss BekTtopa Ha ocbk. CBoiicTBa
npoekuuu. JleneHue oTpe3ka B 3aJaHHOM OTHOUIEHWH, KOOPAMHATBI TOYKH
JIEITICHUS.

CkansipHOE ITPOU3BENCHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO MPOU3BEACHUS.
BekTopHOE NpOU3BENEHHE BEKTOPOB, CBOWCTBA BEKTOPHOIO IIPOU3BENCHUS.
CMelaHHOE POU3BEACHUE BEKTOPOB, CBOMCTBA CMEIIAHHOTO IPOU3BEACHUS.

Tema 1.4 JIuneitHble BEKTOPHBIE TPOCTPAHCTBA

Ornpenenenve JUHEMHOrO MPOCTpaHCTBA. JIMHEMHO HE3aBUCHUMBIE BEKTOPHI.
ba3zuc, pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

Jluneiinple onepaTopel. MaTpuiia JMHEHHOTO oriepaTopa B pa3HbIX Oa3zucax.




CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE YHCIIA IMHEHHOTO ONepaTopa.

KBagpaTuunsie (bOopMBL. Marpuna KBaJpaTUIHOM (bopMmBL.
3HAKOONPEEIEHHOCTh KBaApaTuuHoM (opmbl. Kpurepuit CuiibBectpa, 3aKOH
WHEPLHH.

Tema 1.5 AHanuTUuecKas TE€OMETPUs

JlekapTtoBa cucrtema koopauHaT. [IpeoOpa3oBaHHsI CHUCTEMBI KOOPJMHAT.
[lonspHas cucrema KOOpIAHUHAT.

YpaBHEeHHE IIPSAMOM Ha IJIOCKOCTH. YTOJI MEXKIy NpsMbIMU. PaccTositHue ot
TOYKH 10 NPAMOUN. YpaBHEHUE IIJIOCKOCTU B IIPOCTPAHCTBE. PaccTosinue or ToUkH
JI0 TUIOCKOCTH. Y PaBHEHHUE MPSIMOM B MPOCTPAHCTBE. YTOJ MEXKIY IPSIMBIMU. Y TOJ
MEXKIy MpsAMOW M IIOCKOCThIO. KpuBbie BTOporo mopsnaka. KaHoHnueckuili BHUJ
KPUBBIX BTOPOTO MOPSAIKA.

Pasznen 2. BBeneHne B MaTeMaTHYECKUM aHAIIN3

Tema 2.1 YucnoBbeie MHOXKECTBA

[lonatne MHOXkecTBa. PasznuuHble BHIBI YMCIOBBIX MHOXECTB. VHTepBai.
OxpecTHOCTh TOYKM. MOIIHOCTE MHOXeCTBA. (OTOOpaXkeHus: CIOPBbEKLHS,
uHbekuus, onekuus. [lonarue ¢pynkuuu, rpapuk ¢pyHkuuu. OOpatHas QyHKIUS.
OcHOBHBIE 3JIeMEHTapHble (PYHKLINHU, UX I'paUKU U CBOICTBA.

Tema 2.2 Teopus npenenon

YucioBas MocienoBaTeabHOCTh. [Ipenen 4ncioBoil MOCIEA0BATEIBHOCTH.
CBolicTBa npejena YuciaoBOr MOCIEe10BaTEIbHOCTH.

[Ipenen ¢yuknuum B Touke. CBolictBa mnpenena QyHkuuu. llepBsiii
3aMEUaTeNbHbIA TMpEAes, BTOPOM 3aMedaTelabHbId Npeaeia. OKBUBAJIECHTHOCTH.
OnHOCTOPOHHKE NPEEIBI.

Omnpenenenue QyHKIMY, HEIPEPHIBHOW B TOUKE. TOUKM pa3pbiBa (QYHKIIMH.
CpoiicTBa (yHKITUH, HEMPEPHIBHBIX HA OTPE3KE.

Tewma 2.3 TlpousBoaHast PyHKIIUU OJTHON TIEPEMEHHON

[Tonsitue mnpousBogHOM GyHKIMK B Touke. [Ipom3BOAHBIE OCHOBHBIX
aneMmeHTapHbIX QyHkiuit. [IpaBuna nuddepennnupoBanusi.

[IpousBogHas cioxkHOM (yHKIMH, JorapupMuyeckas MpPOU3BOAHAS.
[IpousBoaHass (yHKUMM, 3aJaHHON Napamerpuyecku. [IpomsBojaHas QyHKIUH,
3ajaHHOM HesiBHO. I[IpoumsBonHas oOpatHOl (QyHkuuu. ITpou3BoAHBIE BBICIIMX
MOPSIJIKOB.

Tema 2.4 TlpuiioxeHus Nporu3BOAHOM

['eomeTprUdeCcKuid CMBICIT POU3BOIHOM.

Okctpemymbl  (pyHkuud.  MHTepBanmbl  MOHOTOHHOCTH  (YyHKIUH.
HeoOxoaumoe ycnoBue skcTpeMyMa (pyHKLIKHU, JOCTATOYHOE YCIOBUE IKCTpEMyMa
dbynkuuu. Bemykinocts, Toukn nepernda. HeoOxonmMoe u J0CTaTOYHOE YCIOBUS.
Acumnrotsl rpaduka pynkuuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbId HHTETPAI

IlepBooOpa3nast  ¢pynkuuu. [loHsiTHE HEOMpeneIeHHOro  HMHTerpaa.
CBoIICTBA HEONIPEAEIEHHOTIO UHTETPpaa. MeToAbl BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbI HHTETPal

[Tonsitue omnpeneneHHoro wuHTerpana. CoiictBa. ®opmy HbroToHa-
JleliOHuia. 3aMeHa NepeMEHHOM B OMPEAEICHHOM UHTErpae.

IIpunoxeHuss ONPENEIEHHOIO0 MHTErpaja: IUIOMAAb KPUBOJIMHEHWHOU



Tpaneuuu, 1JuHa Iyrd, 00bEM Tella BpalleHUS.

Tema 2.7 yHKUIMU HECKOJIBKUX EPEMEHHBIX

[Tonsatne  Qynkiuu  Heckonbkux  mnepemeHHbix  (DPHIT).  O6Gnactsb
ompenencHuss OHII. Jlunum ypoBHs. YactHeie mpousBomaubie DHII. YacTHbie
IIPOU3BO/IHBIE BBICILIUX MOPSIAKOB.

Okcrpemymbl OHII. Heob6xoanmoe u nocratounoe ycnoBusi. KacarenpHas
IJIOCKOCTh U HOPMaJIb K TOBEPXHOCTH. ['panuent. [Ipon3BoaHas o HanpaBieHUIO.
Meton HauMeHbIINX KBAIPATOB.

Tema 2.8 Iuddepennmansapie ypaBaenus (V)

[Tonsitue Y. Iopsmox Y, obmiee pemieHue, yactHoe perieHue. Y
nepBoro nopsaka. Jlunennesle Y BTOpOro mopsaka € IOCTOSIHHBIMU
ko3 unreHTamu.

Tema 2.9 Psanel

Hucnobie psanpl. CXOOMMOCTH 4HMCIOBOrO psaa. CBOMCTBA CXOASIIMXCA
YUCIIOBBIX pANOB. [Ipr3Haku CXOIUMOCTH.

Crenennble psanpl.  Pagmyc  cXOogMMOCTH, MHTEpPBAT  CXOIUMOCTH.
Paznoxxenune GyHKIMI CTEIEHHOU Ps/I.

Paspgen 3. BBeneHne B TEOPUIO BEPOATHOCTEH W MAaT€MaTHYECKYHO
CTaTUCTUKY

Tewma 3.1 Anre6pa coObITHiA

Onementsl  komOuHatopuku. CriyuaiiHoe coObitue. IIpocTpancTBo
AJIEMEHTAPHBIX UCXOJI0B. [{eficTBUS Hall COOBITHSIMU.

Kiaccuueckoe m reoMmerpuueckoe onpeneneHus BeposTHocTu. CBoHCTBa
BEPOSTHOCTH.

Teopema cnoxeHMs. YCIOBHasg BEPOSITHOCTb. TeopemMa YMHOXKEHUS.
®opmyna monHON BepositHocTH, ¢opmyna baiteca, dopmyna bepuymim.
HauBeposiTHeiiiee uncino ycrexoB. [lpubnmxenusie dopmynsl:  dopmyna
[Tyaccona, nokanpHasi ¢opmyna Myaspa-Jlaruiaca, wuHTerpansHas (opmyia
Myaspa-Jlannaca.

Tema 3.2 Cny4daiiHble BETUYUHBI

JluckpeTHast cily4aliHas BEJIMYMHA, HENPEPBIBHAS CIIy4yalHas BEJIMYMHA.
3aKOH paclnpelesieHus] CIAy4YalHOW Benu4yuHbl. @DyHKIMS pacnpencicHusl.
[I1OTHOCTP BEpPOSATHOCTEW HEMPEPHIBHOW CIIy4YalHOM BEJIMYMHBL. YHCIIOBBIE
XapaKTePUCTUKU CITyYAHBIX BEJIMYHH.

OCHOBHBIE  3aKOHBI ~PAcCHOpEeACNICHUS JTUCKPETHBIX UM  HEMPEPBIBHBIX
CIyYalHbIX BEJIMYMH M HUX YUCIOBBIE XapakTepuctuku. HopmanbHOe
pacrpeneneHue.

Tewma 3.3 BBeneHne B MATEMaTUYECKYIO CTATUCTHKY

OcHOBHBIE  3aJayu  MAaTEMaTUYECKOU CTaTUCTKH. ['enepanbHas
COBOKYITHOCTh U BbIOOpKa. CTaTUCTUYECKHI 3aKOH pacrpesenceHus. [ padpudeckoe
NpeacTaBieHue BbIOOPKU. TodeuHble OLIGHKM HEU3BECTHBIX IapamMeTpoB
pacrpeeneHus.

3.4. TemaTu4eCKUH NJIAH NPAKTUYECKHUX 3aHATHI
Pasnen 1. BBenenue B nuHeiiHyt0 anreOpy 1 aHATUTHYECKYIO TEOMETPUIO
1. JeiictBuda Haa maTpuiamu. CBOMCTBA JEUCTBUN HAJl MATPULIAMH.



2. [TonsTue ompenenurensi, METOAbI BbluMCIeHUs. Haxoxaenue panra
MaTpULBIL.

3. Pemienue cucteM JNHHEHHBIX anreOpanyeckux ypaBHEHUH METOJIOM
Kpamepa. Haxoxnenue oOpaTHOW MaTpuilel. PerieHne cUCTEM JIMHEHMHBIX
ypaBHEHUH C TIOMOIIBI0 0OpaTHON MaTpPHUIIBI.

4, Pemenne cucreM TMHEHHBIX ypaBHEHN MeTotoM ['aycca.

S. Beluncienne OMHBI M HANpaBJIEHHs BEKTOpa. Beruucienwne
npoekuu. CKaJIIpHOE NPOU3BEACHUE BEKTOPOB.

6. BekTopHOE M cMemaHHOE ITPOU3BENCHUS BEKTOPOB.

7. ba3uc nuHelHOro mpoctpancTBa. KoopInHAaTel BEKTOpa B HOBOM B
6a3uce. CoOCTBEHHBIEC YMCIIa U COOCTBEHHBIE BEKTOPHI JTMHEHHOTO orepaTopa.

8. Martpuna xkBaaparuuHod ¢opmbel. FcciaegoBanue KBaapaTHUYHOU
(GopMbI Ha 3HaKOONPEAEIEHHOCTb. [IpuBeieHNEe K KAHOHUYECKOMY BUY.

9. Pa3nuunHble BUABl ypaBHEHUS MIPSMOU JIMHUH HA TUIOCKOCTH.

10. YpaBHeHHE MJIOCKOCTH B MPOCTPAHCTBE. Y PaBHEHUS MPSIMOI JIMHUU B
IPOCTPAHCTBE.

11. KpuBble BTOpPOro nopsiaka.

Pasznen 2. BBenenne B MaTeMaTHYECKUI aHAIIN3

12. Beoluucnenue npenenoB (yHKIUNA HA OSCKOHEYHOCTU U B KOHEUHOMH
TOYKE. PacKppITHE HEONIPENEIEHHOCTEM.

13. IlepBblil 1 BTOPOI 3aMeyaTENbHBINA MTPEACIBI U UX CICACTBUS.

14. IlpaBuna muddepenuuporanus. [Ipon3BogHas CIOXKHON (QYHKIUU.
Jlorapudmuueckast npousBojHas. [TpubdinkeHHbIe BEIUMCIEHUS.

15. IlpousBoaHble BBICIIMX TOPSAAKOB. BpluncieHue mpenenoB ¢
MOMOILIbIO MpaBuia Jlonuras.

16. Beoruucnenue skctpemyMoB (GyHKiui. HaxoxxneHne HanOoOJbIIEro U
HAaUMEHbIIEro 3HAYeHUH (QYHKIMM Ha MHOKecTBe. [IpumMeHeHne NMpou3BOAHBIX K
uccien0BaHui0 QYHKIUNA U TOCTPOEHUIO TPaPUKOB.

17.  OcHoOBHbIE METO/IbI WHTEIPUPOBAHUS (HemoCpeACTBEHHOE
WHTErPUPOBAHUE, 3aMEHA NTEPEMEHHOM, HHTETPUPOBAHUE 10 YACTSIM).

18. HHaTterpupoBanue qpoOHO-PANMOHAIBHBIX (YHKITUH.

19. HHTerpupoBaHHe TpUTOHOMETpUUECKHX (QyHKImiA. MHTErprpoBaHme
UPPALMOHATIBHBIX (DYHKIIHIA.

20. Mertoasl BBIUMCICHUS OMNPEICICHHOTO HHTerpana. llpumoxeHus
OTpPENENCHHOIO0 MHTErpaja K BBIYUCICHHUIO IUIOIIAe, 0O0bEMOB, JUIMHBI AYyTH
KPHUBOM.

21. OGnacts onpenencHust ®HII. JIlunun yposHs. YacTHbIE TPOU3BOIHBIC
(GYHKIIMM HECKOJBKUX nepeMeHHbIX. [Ipon3BonHas GyHKIMY, 3aJaHHON HESIBHO.

22. IlpousBojHbie BeICIIUX MOpsaKkoB. [Tomubiit nuddepeniiuan neproro
U BTOPOrO TMOPSAJAKOB. YPaBHEHHE KacaTeIbHOM TIUIOCKOCTH W HOpPMalIM K
noBepxHocTH. [IponsBoiHas o HanpasieHuto. ['paarenT.

23. DOxctpemyM (GYHKIMM MHOTHX TIEPEMEHHBIX. 3alauyd HaxOXXIEHUs
HauOOJIBIIET0 U HAMMEHBILIETO 3HaYCHHUI B OTPaHUYEHHOI 00J1acTH.

24. JluddepenumanbHoie ypaBHEHUS IEPBOTO MopsiIKa
(muddepennmanbuple  ypaBHEHUST  C  Pa3ACTSAIONIMMHUCS  MEPEMEHHBIMH,
OJTHOPOJHbBIEC, JIMHEWHbIE HEOJHOPOJHBbIE, YpPaBHEHHs bepHYJUIM, B MOJHBIX



muddepennmanax).

25. Jluneintnbie guddepeHranbHble YpaBHEHUS BTOPOTO TMOpsJKa C
MOCTOSIHHBIMU ~ KO3(ppuimentamMu. MeToa HeolpeAesIeHHbIX KO3 (UIIUEHTOB.
MeTton Bapualuy MOCTOSIHHBIX.

26. [lpu3Haku CXOAMMOCTH MOJOXKUTEIBHBIX PSJIOB. 3HAKONEPEMEHHbIE
PSIBL.

27. Crenennsle psabl. Paquyc cXoquMocTu CTEIEHHOTO psijia.

28. Paznoxxenue QyHKuMM B cTeneHHOW psan. [IpumeHeHHe CTEneHHBIX
PSI0B K MIPUOTUKEHHBIM BBIYUCIICHUSM.

Paznen 3. BBeneHue B TEOpUIO BEPOATHOCTEH W MaTEMaTUYECKYIO
CTaTUCTUKY

29. Dnementsl komOuHatopuku. CiywaiiHbie coObiTusi. Omnepanuu Haja
coopiTusiMu. Kiaccuueckoe M TeOMETPUYECKOE OINpEACSIEHUE BEPOSTHOCTH.
Teopembl CII0KEHNSI U YMHOKEHHS BEPOSITHOCTEN.

30. ®opmyna mosHOM BeposTHOcTH. Dopmyia baiteca. Cxema uCTBITaHHMA
bepnymu. ®opmyna beprymm. [Ipenensnusie TeopeMsl B cxeme bepHyium.

31. Cnyuaiinple BenuuuHbl. @OYHKIHUA paCHpENeNeHUs CIydalHBIX
BEJIMYMH U ee cBoicTBa. Bunpl ciydalinbix BenuuuH. [110THOCTH pacnpenenenus
BEPOSITHOCTEN HEITPEPHIBHOW CIIyYaliHOM BEJIMYUHBI U €€ CBOMCTBA.

32. YucnoBble XapaKTEPUCTUKU CIy4YallHbIX BEJIMYMH U HUX CBOMCTBA.
[Tpumepsl OCHOBHBIX paclpeneieHuil ciayyailHblx BenudyuH. HopmanbHoe
pacnpeeneHue.

33. T'eHepasnbHas COBOKYMHOCTh M BBIOOpKa. CTaTUCTUYECKUN PAT
pacrnipenenenus. ['papuyeckoe nmpeacTaBieHUe BBIOOPKHU: TUCTOTpaMMa, MOJIUTOH
4acToT.

34. OO6paboTka pe3ynabTaTOB OSKCIEPUMEHTA, OIPEACICHUE TOYEUHBIX
OLICHOK YHCJIOBBIX XapaKTEPUCTHK M MapaMeTpPOB paclpeiesieHUs TeHepabHOU
COBOKYITHOCTH.

3.5. TemaTu4ecKuii IJ1aH J1a0OPATOPHBIX padoT
JlaHHbIN BUA pabOThI HE MPEAYCMOTPEH YUYEOHBIM MJIAHOM

3.6. KypcoBoii npoekT /KypcoBasi pa6ota
JlanHBIN BUJ pabOThI HE MMPETYCMOTPEH YUEOHBIM MJIAHOM

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

OrnennBaHue pe3yJbTaTOB OOYYEHUS IO JTUCIUIIIMHE OCYIIECTBISIETCS B
paMKax TEKYIEro KOHTPOJISI M TPOMEKYyTOYHOH aTTECTAaIlMH, MPOBOIUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

[IIkana oIeHKH pe3yJIbTaTOB OOYUCHUS 110 AUCITUTIINHE:

VYpoBeHb CPOpMUPOBAHHOCTH
Kon 3armiagu- p (bopmup
WHAMKATOpa KOMIIETEHIINHU
Kon |ummuxaro pOBaHHBIE Hinke
KoMmIie- pa pe3yJIbTaThl Boicokuit| Cpennuit CPEIHETO Husknii
TEHIIMH |KOMIIETEH 0o0yd4eHus 1o o7 85 10 ped
JA05 051 JUCLUIIIINHE 100H ot 70 no 84 | ot 55 1o 69 | ot 0 no 54




IIxaa oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYJ0B-
YJIOBJIET-
OTJINYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJIBLHO
3a4TCHO HE 3a4TECHO
3HATh:
IMOHATUE MATPHULIBL, cB00OOI | IOCTAaTOYHO JIOXO HE 3HaeT
onpeieJieHue OOpaTHOM | Ho W B | MOJIHO 3HAET | OMHUCHIBACT
MaTpHUIIBL, IIOHATHE IIOJTHOM , MHOT'0O
paHra MaTpHILIBL, o0beme OIIMOOK
IIOHATH
onsTHE 00 3HAeT
omnpeneauTene

MaTpHIbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; npaBuno
Kpamepa nins pemrenus
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTEpUil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTOPA, BEKTOPHOTO
MPOCTPAHCTBA; 0a3KC U
pa3MepHOCTb
BEKTOPHOTO
MIPOCTPAHCTBA; IIOHATHE
JIMHEWHOr 0 oneparopa,
COOCTBEHHOT'O UHuClia U
BEKTOpA JIMHEHHOTO
orepaTopa; MoHITHE
KBaJIpaTHYHON (POPMBI;
pa3IYHBIC BUBI
YpaBHEHUH MPSMBIX HA
TUIOCKOCTH; Pa3InIHbIE
BUJIBl yPaBHEHUI
TUIOCKOCTH B
MIPOCTPAHCTBE;
CIOCOOBI 3a/IaHUS
IPSIMOIA B
MIPOCTPAHCTBE;
YpaBHEHUS JIUHUAN
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENIEHOCTU U
(YHKLIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(YHKIIMH B TOYKE U HA
MHOJKECTBE; [IOHATHE
MIPOU3BOAHOH, €&
reOMETPUUYECKUI
CMBICJI; IIOHATHEC
HEOIPEIETIEHHOTO U
ONpeEIEHHOTO
HUHTETrpajioB, UX
CBOMCTBA; MOHITHE
(YHKIIMU HECKOJIBKUX
MEPEMEHHBIX, YaCTHBIX
MPOU3BOAHBIX (DYHKITUH




HECKOJIBKHX
MIEPEMEHHBIX; TIOHATHE
I pepeHInaATEHOTO
YpaBHEHUS, OCHOBHBIE
TUTIBI
JudpepeHInaNTbHBIX
ypaBHEHUI EpBOTO
NOPSIIKA; IOHATHE
YHCIIOBOTO U
CTETIEHHOT'O Psiza;
OCHOBHbIE IIPHU3HAKU
CXOIMMOCTH YHCIOBBIX
PsIIOB; OCHOBHBIE
HOHATHS U
onpezeNeHus TEOpUn
BEPOATHOCTEN U
MaTeMaTH4eCKON
CTaTUCTUKHU:
KJIaCCUYECKOE U
reoMeTpuyecKoe
onpeaeneHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIHI;
MOHSITUS AUCKPETHOU U
HEIPEPHIBHON
CITy4aiiHbIX BEJINYUH,
TeHepaIbHOU U
BBEIOOPOYHOI
COBOKYITHOCTEH,
TOYEYHBIE OLIEHKU
rapaMeTpoB
pacnpeieseHusl.

YMETh:

BBITIOJTHATD JACUCTBUS
HaJl MaTpHUILIAMH;
HaXOJIUTh MaTpHILY,
00paTHYO JTaHHOI;
HaXOJIUTh PaHT
MAaTpHIIbI; 3aMMCHIBATh
B MaTpU4YHOU (hopme
CHUCTEMY JIMHEHHBIX
YpaBHEHUH; TPUMEHSTh
Pas3InYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISTH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
NIPOU3BEJICHHUE
BEKTOPOB; HAXOIUTh
coOCTBEHHBIE YnCIa U
cOOCTBEHHBIE BEKTOPHI
JIMHEWHOTr 0 oneparopa,;
UCCIIEIOBATh
KBaJ[paTHYHYIO (GOpMY
Ha
3HAKOOIIPEeICHHOCTb,
CTPOHTH YpaBHEHHUS
MpsIMOM JINHUU Ha
TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS INIOCKOCTH

yMeeT

BBIIIOJIH
SITh 0€3
OIINOOK

BBITIOJIHAET C
HE3HAYUTEID
HBI MH
OILINOKaMH

BBITIOJIHACT
¢ OOJIBIIINM
KOJIMYECTB
oM
OIIINO0K

HE yMeeT




B IIPOCTPAHCTBE,
KPHUBBIE BTOPOT'O
MOPSZIKA; HAXOJUTh
YTOJl MEXTy MPSIMBIMHU,
TUIOCKOCTSIMU,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
IUIOCKOCTH,;

HaxXoIuTb 001aCTh
onpezeneHus QyHKINH,
WCCIIEIOBATH (DYHKITHIO
Ha CUMMETPUYHOCTb;
BBIYHUCIISITH MIPEIeT
MOCJIE0BATENLHOCTH U
(YHKLIUY B TOUKE;
BBIYUCIISITH
MIPOU3BO/IHEIE
3IIEMEHTaPHBIX
(bYyHKUINH; HAXOIUTh
OKCTPEMYMBI PYHKIIHH,
HaunOombIlee U
HalMEHbIlIee 3HAYCHNE
(GyHKIIIH Ha
MHOXECTBE; BBIYHCIIATh
nepBooOpa3HbIe
¢byHKIIHN (B
MPOCTEHIINX CITydasix);
BBIYUCIISITH
oTpeJieIICHHBIE
WHTETPaNbl;, IPUMEHSTh
WHTETPaIbI K PEIICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajad;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YacTHBIE IPOU3BOIHBIE
BBICIIMX MOPSIKOB,
skctpemymbl OHIT;
UCCIIeI0BaTh HA
CXOJIUMOCTH YHCIIOBBIE
PSLIBL; HAXOIUTD PATIYC
CXOIUMOCTH
CTETIEHHOTO Psiza;
3aITUChIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 3a]1a4;
COCTAaBIISITH
MaTeMaTHYeCcKHe
MOJIENTN TPOCTHIX 33124
peabHBIX IPOLIECCOB U
MPOBOJUTH UX aHAIN3;
BBIOMPATh METOJ
peLIeHHs] TUIIOBOM
3a[a4u; pelaTh
CTaHJapTHBIC 3aJa4H C
WCIIOJIb30BaHUN
dhopmyn Teopuu
BEPOATHOCTEUN U
MaTEMaTHYECKON




CTaTUCTHUKH. |

BJIAJACTh:

HaBBIKAMU
YHOTpeOIeHus
MaTeMaTHYeCKON
CHMBOJIMKH JUISI
BBIPAKCHUS
KOJINUECTBEHHBIX U
KayeCTBEHHBIX
OTHOIICHUH OOBEKTOB,;
HaBBIKAMU CUMBOJIBHBIX
npeoOpa3zoBaHui
MaTeMaTHYECKUX
BBIPaYKEHU;
3aM1ChIBATh
MaTeMaTHYECKYIO
MIOCTAHOBKY TUIIOBOM
TEKCTOBOH 3aa4H;
HaBBIKAMU TTOCTPOCHHUS
rpa¢uKoB
3IIEMEHTAPHBIX
(GyHKUWH; HaBBIKAMU
UCTIOJIb30BaHHUS
rpadyKoB, Ta0JIUIL IPU
peLICHNN 3a/1a41 U
MIPOBEICHIH aHATH3a
HalJIEHHOr O pELICHUS,;
OCHOBHBIMH
AHATUTHYCCKUMHU
METO/IaMU PEIICHHUS
anredpanvaeckux
YpaBHEHHH M CUCTEM
anredpanvecKux
YpaBHEHUI;
OCHOBHBIMH METOJIaMH
nud depeHIUPOBaHY,
WHTETPUPOBAHUS
(YHKITHI; OCHOBHBIMH
METO/IaMH TOHCKa
IKCTpeMyMa (QPyHKIUH
OJTHOW M HECKOJBKUX
MEPEMCHHBIX;
METOIaMHU
CTaTUCTHYECKOH
00paboTKH pe3yabTaTOB
9KCIEPUMEHTOB;
METOJJaMH aHaln3a u
NpeJICTaBICHUS
CTaTUCTHYECKUX
JIAHHBIX.

BJIAZIEET
B
IIOJTHOM
o0BeMe

BJIAJIEET

JIOCTATOYHO
M 00BEME

B | BJIaACCT

caabo,

MHOTO
oImbOoK

JOIyCKaeT

HE
BJIAJIEET

OneHoYHEbIe

JUCIIUITIIUHBI.

Marcpuajibl I

MIPOBEACHUS
MIPOMEKYTOUHOM arTecTanuu npuBeneHsl B [Ipunoxkennn k pabodeil mporpamme

TEKYLIErO

KOHTPOJISI

n

[TomHBIN KOMIUIEKT 3aJaHUi ¥ MaTepHUAJIOB, HCOOXOAMMBIX JIJISI OIICHUBAHHS
pe3yJIbTaToOB O0yYEHUS 110 AUCIUIIINHE, XpaHUTCS Ha Kadenpe pa3paboTyuka.




5. YuebHo-MeTOIMYecKOe H HH(OPMAIIOHHOE o0ecneyeHre TUCHUILINHDI

5.1. YueOHO-MeTOAMUECKOE O0ecreueHne

5.1.1. OcHoBHad UTEpaATypa
1. Byngeik, I'. M. COopHUK 3aia4 U YIpaKHEHHHW IO BBICIICH MaTeMaTHKe:

yuebHOoe mocobme mis By3oB / I. M. Bymmeik. — 2-e m3n., crep. — CaHKT-
Ierepbypr: Jlams, 2022. — 332 c. — ISBN 978-5-8114-9473-6. — Tekcr:
SNEeKTpoHHBIN /  JlaHb:  dekTpoHHO-OMOmuoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/195479;

2. I'anmueBa, A. B. Teopus BeposTHOCTeH: ydeOHOe mocobme / A. B.
annuesa. — Cankr-IletepOypr: Jlans, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — Tekcrt: d1eKTpoHHbIH // JIaHb: 3JeKTPOHHO-OMONMOTEYHAsA CHCTEMA. —
URL: https://e.lanbook.com/book/209762;

3. Taremok, O. B. IIpakTHKyM [0 TEOPHH BEPOSTHOCTEH M MaTEMATUYECKOH
cratuctke / O. B. I'aremok, H. B. Manrokosa. — Cankt-lletepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0. — TexkcT: 31IeKTpOHHBIA // JlaHb:
3IEKTPOHHO-OMOIMOTeUHAs CHCTEMA. — URL:
https://e.lanbook.com/book/238706;

4. Topnay, b. A. MaremaTudeckuii aHanu3: yue6Hoe nmocobue / b. A. T'opnad.
— Cankr-Tlerepbypr: Jlanp, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
Texct: »neKkTpoHHbIM / Jlawk: simekTpoHHO-OMOMHOTEeYHas cmcrema. — URL:

https://e.lanbook.com/book/211079;

5. Topnau, B. A. JIuneiinas anreOpa ¥ aHaTATHIECKas I€OMETPUS: y4eOHHK
wis By30B / B. A. Topna4. — 2-¢ u3j., crep. — Cankr-IletepOypr: Jlanp, 2022. —
300 c. — ISBN 978-5-507-44063-4. — Tekct: 53JeKTpOHHBIM / JlaHsb:
3JICKTPOHHO-OUOIOTeYHas! CUCTEMA. — LRI
https://e.lanbook.com/book/208664;

6. Topnay, b. A. JIuneiiHas anredpa U aHaTUTUICCKAsS [COMETPHS. HpaKTI/IKyM
JUIS CTY[EHTOB TEXHHUYECKUX M KOHOMUUCCKUX CIIELMANbHOCTEH BY30B: y4ueOHOE
rocobue s Bys3os / b. A. T'opnay, E. I1. PocroBa. — Cankr-IletepOypr: Jlaus,
2021. — 144 c. — ISBN 978-5-8114-6737-2. — TekcT: 31eKTpoHHEIA // JlaHb:
3JICKTPOHHO-OUOIMOTEYHAs cCUCTEMA. — URL:
https://e.lanbook.com/book/162373;

7. Kpemep, H.IIL.. Maremarrka [1jis1 9KOHOMHUCTOB U MEHEIDKEPOB. IIpakTHKyM
(st Gaxanaspos): Yuebuoe mocobue / H.IL. Kpemep, b.A. Ilyrko, .M. Tpumin,
M.H. ®pugman — Mocksa: KuoPyc, 2017. — 479 c. — (mna GakanaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TekcT: 37IeKTpOHHBIH,;

8. Ilytko, b. A., MaremaTuka 11 9KOHOMHCTOB K MCHE/DKEPOB. yuebHuK / b.
A. Tlytko, . M. Tpumws, M. H. @punman; nox obm. pex. H. III. Kpemepa. —
Mocksa: KuoPyc, 2022. — 479 c. — ISBN 978-5-406-09054-1. — URL:
https://book.ru/book/942128 — TeKcT: 37€KTPOHHBIH.




5.1.2. JlommonHUTENBHAS JIUTEPATYPA
1. Bexnemumues, 1. B. Kypc ananuTideckoll TeOMETPHH U JIMHEHHOH anreOphl:

yueOuuk s BysoB / JI. B. Bexmemumes. — 19-e wm3m., crep. — CaHKT-
IerepOypr: Janmp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — TexkcrT:
SIEKTPOHHEIN /  JlaHb:  AJEeKTpOHHO-OMOymoTedHas cucremMa. —  URL:

https://e.lanbook.com/book/189312;

2. COOpHHK 3aZady [0 aHATMTHICCKOH TeOMETpUH M JIHHEHHOH anrebpe:
yyebHOe mocobue amst By3oB / JI. A. bexnemumesa, JI. B. bexnemumes, A. IO.
ITerposu4, U. A. Uybapos. — 9-e u3n., crep. — Canxr-IleTepOypr: Jlans, 2022.
— 496 ¢. — ISBN 978-5-8114-9224-4, — TekcT: dHEeKTpOHHBIN // JlaHb:
AIEKTPOHHO-ONOINOTEUHAS cucrema. — URIE:
https://e.lanbook.com/book/190976;

3. Bricmas Matematuka. CTaHmapTHBIE 3329l ¢ OCHOBAMH TEOPHH: ydeOHOe
nocobue a1g By308 / A. 0. Baosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e m31., crep. — Cankr-IlerepOypr: Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — TekcrT: 2JIeKTPOHHBIH // JlaHb: 971eKTpOHHO-OMOIMOTEUHas CUCTEMA, —
URL: https://e.lanbook.com/book/195419;

4. I'opnau, b. A. Teopus BEpOATHOCTEM M MaTeMaTH4eCKas CTATUCTHKA:

yaebHo-MeToauueckoe mocobue / b. A. I'opmau. — Cankr-IleTepOypr: Jlans,
2022. — 320 c. — ISBN 978-5-8114-1429-1. — TexkcT: dmeKkTpoHHbI // JlaHs:
9JIEKTPOHHO-0MOIMOTEYHAS cucTeMa. — URL:

https://e.Janbook.com/book/211082;

5. Iopnay, B. A. lubdepenmuposanre: yuebnux / b. A. I'opaau. — CaHKT-
Ierepbypr: Jlams, 2022. — 348 c. — ISBN 978-5-8114-2715-4. — Texcr:
NeKTpOHHBIN //  Jlauk:  omekTpoHHO-OMOmmoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsaaukos, B. U., Beicimas maremartrka. [IpakTHkyM: ygeOHO€e Tocodue /
B. W. Uxpsaunukos, D. b. [leapu; mox pex. B. H. Makcumenko. — Mocksa:
KeoBye, 2005 — 46 ¢ ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 2MEKTPOHHBIT;

7. Tarapuukos, O. B., Teopus BeposATHOCTEHM M MaTeMaTUYeCKas CTATUCTHUKA
s 9xkoHOoMucCTOB.. yueOuuk / O. B. Tarapuuxos, E. B. Illsex. — Mocksa:
KnoPyc, 2022, — 206 c¢. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — Tekct: 2IEeKTPOHHBIN,

8. Xycmytaunos, P. III. C6opHUK 3a7ad IO Kypcy TEOPMHU BEPOSTHOCTEH H
MaTeMaTHIEeCKOM cTaTHcTuky: ydebuoe mocobue / P. Il. XycHyTauHOB. — 2-€
m3n., uemp. — Cankr-Tlerep6ypr: Jlams, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — TeKcT: 37IeKTPOHHBIH // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/211733.

5.2. MudopManmoHHoe o0ecneyeHue

5.2.1. DJIEKTpOHHBIE ¥ UHTEPHET-PECYPCHI
1. IHopran «OtkpeIToe 0OpazoBaHMe», http://npoed.ru;
2. OJEeKTPOHHBIN yUEOHBIN Kypc «MareMaTHKa 2Ky,




https://Ims.kgeu.ru/course/view.php?id=1093

3. DNEeKTPOHHBIN

y4eOHBIN Kypc

https://Ims.kgeu.ru/course/view.php?id=4665;

4. 5BC BOOK.RU, http://book.ru

5.2.2. IlpodeccrnonanbHbie

CHUCTEMBI
1. Poccuiickas HanmoHansHas Oudamorexa, http://nlr.ru/;

0asbl

«MaremaTuka

(3DPO)»,

nanHbIX/VTH(bOpMaIIMOHHO-CIIPaBOYHbBIE

2.  Epgmnoe okHO  JocTynma K 0oOpa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;
3. HarmonanpHas aJeKTpoHHas 6ubanoreka, https://rusneb.ru/.
5.2.3. JIunieH3MOHHOE W CBOOOJHO PACIpOCTPAHIEMOE TPOTPAMMHOE
oOecrieueHue JUCHUITIITMHBI
No HaumenoBanue Onucaunue PexBu3uTHI
0 /I] POrpPaMMHOTO HOJITBEPIKAAIOIINX
obecrieueHus JOKyMEHTOB
Cucrema aBTOMaTU3aIMH I'Y 31paBooxpaHeHHs
OuOIMOTEK, OTBEUAIOLIAs BCEM "PecnyOnmKaHCKUN
"UPBUC 64 (MomynbHas | mexIyHapOJHBIM TP€OOBAHUAM, | MEIULMHCKUH
1 nocraska): APM IPEBSBIIEMBIM K COBPEMEHHBIM | OnOIMOTEYHO-
"Uurarens", APM OUOJIMOTEUHBIM CHCTEMAM MH(POPMALIOHHBIN
"Kuauroseiraua” ueHtp" Ne61/2008 ot
17.06.2008 Heucki.
IIpaBo . becchoyHo
Windows 7 [Tonb3oBarenbckas onepanuonHas | "3A0 """:l'“aKcHeT-
Mpodeccronanbuas cucrema Cepauc"" NelIO-JINL]
2 (cepTuduuupoBaHHAs 000072014 or
OCTIK) 27.05.2014 Heuckn.
paBo. beccpoyHo
Cucrema noucka napopmaryu B | CB0oOOHAS TUIICH3US
3 | Bpaysep Chrome CETH UHTEPHET Hewucxkn. paso.
beccpoyno
ITO st s dextuBHOTO OHNaMH- | CBOOOAHAS JIMLIEH3US
4 | LMS Moodle B3aUMOJICHCTBUS MpernoaaBarens u| Heucki. mpago.
CTYJICHTA beccpouno
[ToaknrouaeMblii MOTYJb JJ1SI CBoOoHas TUIECH3US
5 | Adobe Flash Player Opay3epa 1 cpeJibl BHIOTHEHHS Heucxur. mpago.
Be0 -MIPUIIOKEHU beccpouHo
[TakeT mporpaMMHBIX IPOAYKTOB | 3A0
Office Professional Plus | comepsxammuii B cebe "CodrJlaitnTpeiig"
6 | 2007 Windous32 Russian | meo6xomumMble 0(rcHBIE Ne225/10 ot 28.01.2010
DiskKit MVL CD HpOrpaMMBbI Heucki1. mpaso.
beccpouno
ITaker nporpaMMHBbIX IpoAykToB | 3A0
Office Standard 2007 coJiep KaIuii B cede "Co¢rJlaitaTpeiin"
7 | Russian OLP NL HEo0Xo1uMBbIe O(pUCHBIE Ne21/2010 ot

AcademicEdition+

MIPOrpaMMbI

04.05.2010 Hewnck.
npaBo. beccpoyHo



https://lms.kgeu.ru/course/view.php?id=1093
https://lms.kgeu.ru/course/view.php?id=4665
http://book.ru/
http://nlr.ru/
http://window.edu.ru/
https://rusneb.ru/

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

HanmenoBanue HaunmenoBanue yueOHOM

BUJA Y4eOHOMI ayIUTOpUH, [Tepeuenp HEOOXOIUMOTO O0OPYIOBAHUS U
paboThI CHEIUATM3UPOBAHHON TEXHUYECKHX CPEJICTB O0YUCHHUS
nabopaTopuu
Jlexumun Yuebnas aymutopus it | Crnienuanu3upoBaHHas — ydeOHas — meOenb,
MIPOBEICHUS 3aHATUI TEXHUYECKHUE CPEJCTBA OOYUCHHUS, CITyKAIUe
JICKITHOHHOTO THIIA JUI TIPEICTaBICHUs y4eOHOW WH(popMaIuu

OonbmION  ayAUTOpPHH  (MYJIBTUMEIUHHBIN
MIPOCKTOpP, KOMIIBIOTEp (HOYTOYK), JKpaH),
JEMOHCTpallMOHHOE 000py0BaHue, y4eOHO-
HarJIsiJHbIe TOCOOUS

[IpakTuyeckue VYuebnas aymutopus uisi | Cnenuanu3upoBaHHas — ydyeOHas — MeOerb,
3aHSATHUS MIPOBE/ICHUS 3aHATHIA TEXHUYCCKHE cpexncrTaa o0yueHwHs
CEMUHAPCKOr'o THUIIA, (MyJIbTUMEIMIHBIA TPOEKTOP, KOMIIBIOTED
TPYIIOBBIX U (HOyTOYK), 9KpaH) u Ap.
VHIUBHTy aJIbHBIX

KOHCYJIbTallMi, TEKYIEro
KOHTPOJISL U

IIPOMEKYTOUHOU
aTTecTaluu
CamoctosarensHas | KomnbroTepHslii knace ¢ | CrneunanusupoBanHas yueOHas meOenb Ha 30
pabora BbIx0/IoM B HTepHeT B- | mocamounbix  mecT, 30  KOMIBIOTEPOB,
600a TEXHUYECKHE CpeicTBa oOyueHus
(MynbTHUME-IUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), HKpaH), BUJICOKaMEpHI,

MporpaMMHOE 00ecredeHne
Crenuanu3upoBaHHasi MeOelb,
KOMITbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
BbIXoza B IHTepHeT u o0ecnieueHneM
nocryna B OMOC, 3kpaH, MyJIbTUMEAUNHBIN
MIPOEKTOP, POrpaMMHOE o0ecreueHne

YuTaapHbIH 3a1
OUOJINOTEKHU

7. OCO0OeHHOCTH OpPraHM3alUM 00pPa30BATEJIbLHON esITeJIbHOCTH JIsl
JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

Jlvuila ¢ OrpaHUYeHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBamMIbI
UMEIOT BO3MOYKHOCTH OECHpEINATCTBEHHO TIEPEMEIIaThCs W3 OJHOTO y4eOHO-
7a00paTOPHOTO KOpPITyca B IPYTOM, MOTHATHCS Ha BCE ATAKU YIeOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMATHCSI B YYEOHBIX M WHBIX MOMEIIEHUSIX C YYETOM OCOOCHHOCTEU
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st o0yuenus nur, ¢ OB3 u uHBaNMI0B, UMEIOIINX HAPYIIEHUS] OMOPHO-
JIBUTATEIFHOTO arapaTa, 00€CIieueHbl YCIOBHS OECIPEensITCTBEHHOTO JIOCTYyTa BO
Bce yueOHble TomernieHus. MHpopManus o crenuaabHbIX YCJIOBHSIX, CO3JaHHBIX
st oOydarormuxess ¢ OB3 u wHBaIMaoB, pa3MellleHa Ha CalTe YHHUBEPCHUTETA
www//kgeu.ru. HWmeercs BO3MOXHOCTh OKa3aHUS TEXHUYECKOW  MOMOIIHA
aCCHCTEHTOM, a TaKXKe YCIyT Cyp/IONIEPEBOAUYMUKOB U TU(IIOCYPOTIEPEBOTIHNKOB.

Jns  amantanmuu Kk Bocmpuathio JmnamMu ¢ OB3 u  uHBamumamMu C
HapyIIEHHBIM CJIYXOM CIIPaBOYHOI0, Y4Ye€OHOro MmaTepuaiga IO JAUCIUILINHE



http://www.kgeu.ru/

00€eCIeynBalOTCs CIEIYIOUIUE YCIOBUS:

- Ui JIydllell OpUEHTAllMl B ayAUTOPUM, TPUMEHSIOTCS CUTHAJIBI
OTIOBEIICHMS O Hauaje U KOHIIE 3aHATH (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHHE CJ1a0O0CIbIIIANIero 00y4aronerocsi MpUBIEKAETCS IEAaroromMm
KECTOM (Ha IJIeUO0 KJIAJIETCS pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pasroBapuBasi ¢ OOydYaroIIMMCs, MEJaroruueckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMHU, OOecreunBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

Kommnencanusi 3aTpy/lHEeHUH pEYEeBOTO W HWHTEIUIEKTYaJbHOTO Pa3BUTHS
cabocCibIIamX 00y4aroumxcsi IPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUA CXEM, JUArpaMM, PUCYHKOB, KOMITBIOTEPHBIX Mpe3eHTAIUI
C TUIEPCCHUIKAMU, KOMMEHTUPYIOIIUMHU OTACIIbHbIE KOMIIOHEHTHI H300paKeHHUS;

- PEryJsIipHOTO TPUMEHEHUs YNpPaXHEHUHW Ha Tpaduueckoe BbIJCICHHE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBIICHUMH;

- obecriedeHrs] BO3MOXHOCTH Il 0Oydaromlerocss MOJYyYWTh aJpPECHYIO
KOHCYJIBTAIIUIO 110 AJIEKTPOHHOM IMOYTE 10 MEPE HEOOXOAUMOCTH.

Jnsa amantaumm kK BocnpusTMio Jmnamu ¢ OB3 uw uHBamumamu C
HapYIICHUSIMH 3PEHHUS CIIPABOYHOTO, Y4eOHOTO, MPOCBETHTEIHCKOTO MaTepuana,
IPEIyCMOTPEHHOIO  00pa3oBaTEIbHOM  NPOrpaMMOld MO  BBIOpAaHHOMY
HAIPaBIEHUIO TOJITOTOBKU, 00ECTICUNBAIOTCS CIEAYIONINE YCIOBUS:

- BeleTca ajanTtanus OoQUIMAIbLHOTO caiita B ceTu VIHTEpHET ¢ ydeTrom
0COOBIX MOTPEeOHOCTEH WHBAJIMAOB IO 3pPEHHUIO, OOECHEeYMBAETCA HaJIMuue
KpynHOHIpU(GTOBOM CpaBOYHON MHPOPMAIIUU O PACTIUCAHUM YICOHBIX 3aHSATHH;

- IEJaTOTUYECKUN PpabOTHHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HAa 3aHSATUHU, MPEACTABIAIOTCS OO0Yy4aroUMMCs, TP 3TOM
KQKJIbIM pa3 Ha3bIBACTCS TOT, K KOMY TEJarorn4eckuii paboTHUK 00paIaeTcs;

- ICHCTBUS, JKECTHI, IEPEMEIIEHHUS TIeIarOTHIECKOro paboTHIKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMalMs MpeAocTaBisgeTcd KpynHbM mmpudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYyUHBAETCS;

- oOecrieunBaeTCsl HEOOXOIMMBIN YPOBEHb OCBELIEHHOCTH MOMELIEHUH;

- IPEIOCTABIIACTCA BO3MOKHOCTh HCIOJB30BaTh KOMIBIOTEPHI BO BpPEMsI
3aHSATUN U MPABO 3aTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUIO 00YUYarOITUXCs).

dopMa TPOBENCHUS TEKYyIIEH MW MOPOMEKYTOUHOM AaTTECTALUMU  JJIs
oOyuatomuxcs ¢ OB3 u nuHBanu0B onpenessieTcs neJjaroruieckuM paboTHIUKOM B
COOTBETCTBUH € y4ueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu obyuatouiemycs ¢ OB3,
WHBAIUIY C YYETOM WX WHIUBHAYAIbHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEH
JIaeTCsl BO3MOYKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, TUCbMEHHO Ha
OymMmare, MUCHbMEHHO Ha KOMIbIOTepe, B (OpMe TECTUPOBAHUS M T.I., JHOO
MPEIOCTABIISCTCS JOMOJHUTEIBHOE BPEeMS JUISI IOATOTOBKH OTBETA.

8. MeToauyeckue  peKoOMeHAaNUM  JJIs1  NpenojaBarteled 1o
OPraHM3alui BOCIIUTATEIbHON PadoThI ¢ 00YyYAKOIIMMHUCH.

Metoauueckoe obecrieueHHMe TpoIecca BOCIHUTAHUA  OOYYaIOUIUXCS
BBICTYIAET OJHUM U3 OMPEEIAIONINX (PaKTOPOB BHICOKOTO KauecTBa 0Opa30BaHUA.



[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHIA TPO(ECCHOHATU3M, SPYIUIIHIO,
YETKYI0 TPaKIAHCKYIO TO3HUIMI0, CAaMOAWCIHIUINHY, TBOPYECKHA TIOIXOJ B
permeHny MPOQPECCHOHANBHBIX 3aJad, B XOJ€ O00pa30BaTEIBHOTO IIpollecca
CIIOCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOMN JIMIHOCTH.

[Ipu peanmu3zanuu IUCHUILIMHBI TPEMOJABATEh MOXET WCIOJIb30BaTh
CJIETYIONTHE METOIBI BOCTIUTATEIIbHON PAaOOTHI:

- MeTO/IbI (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, JUCTYT, BHYIICHHE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPUMEpP, CaMOKOHTPOJb, pPaccKa3, COBET,
yoexKACHUE U Ip.);

- METOJbI OpPTaHU3AINUN JEATSIBHOCTH U (DOPMHUPOBAHUS OIBITA MTOBEACHHS
(3amaHue, OOIECTBEHHOEC MHEHHE, MeAarorndeckoe TpeOoBaHHEe, MOpPYYCHUE,
pUy4YeHue, Co3aHNe BOCTIUTHIBAIOIINX CUTYyAIlNi, TPEHUHT, YIIPaXKHEHUE, U JIP.);

- METO/Ibl MOTHBAIIUU JICATEILHOCTH U TOBeeHUs (0100peHue, MmoolpeHme
COIIMAJIbHON aKTHUBHOCTH, TOpHUIIAHWE, CO3/IaHWe CHUTYyaIluid ycIexa, CO3JIaHHe
CUTYAIMH JIJI1 IMOIIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHWE U JIP.)

[Ipu peanuzanui JUCHMIUIMHBI TPEMOJABaTeNb JOJKEH YYUTHIBATH
CJIETYIONTHE HATIPABJICHHS BOCTIUTATCIILHON ACITEIHPHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumaHue:

- popmupoBaHre y OOYYArOMUXCS IEIOCTHOIO MHPOBO33PEHUS, POCCHUCKOM
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIeCTBE JJyXOBHO-HPABCTBEHHBIM U  COLIMOKYJBTYPHBIM IIEHHOCTAM, K
HAIIMOHAJIBHOMY, KYyJIBTYPHOMY H HCTOPHYECKOMY HACIEIUI0, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- opMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPaXKITaHCKOM  ITO3HITUH,
OCHOBaHHOM Ha TPAJMIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX U HPAaBCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIIEHHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIN30BHIBATh
CBOW KOHCTUTYITMOHHBIC ITPaBa M 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TIOJUTHYECKOH KYJIbTyphl — OOyYarOIIHXCA,
pacIipeHre KOHCTPYKTUBHOTO y4YacTHs B MPHHATHU PEIICHUH, 3aTParuBaroIINX
X TIpaBa M WHTEPECHl, B TOM YHUCJIC B Pa3IMYHBIX (OpMax CaMOOPTaHH3AIUH,
caMOYTIpaBJIeHUs, OOIIIECTBEHHO-3HAYUMOM TEeITEIIEHOCTH;

- popMHUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TIO3BOJISIIONIUX  MPOTHBOCTOATH  JKCTPEMH3My,  KceHOpoOHH,
JTUCKPUMUHAIIMKA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPIIUMOCTH, JAPYTHUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCTIMTAHWE YYBCTBA JOCTOMHCTBA, YECTH W UYECTHOCTH, COBECTIMBOCTH,
YBXEHUS K POJUTEIISIM, YIUTEIISIM, JTFOJSIM CTapIIero MOKOJICHHUS;

- popMHUpOBaHHE TIPUHIIUIIOB KOJUICKTUBH3MA U COJIMJIAPHOCTH, JyXa
MUJIOCEPIUST M COCTPAIaHUs, MPUBBIYKA 3a00THTHCS O JIIOMAX, HAXOMSAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalUY;

- popMupoBaHUE COMUIAPHOCTH W YYyBCTBAa COIMAIBHONH OTBETCTBEHHOCTH
0 OTHONIICHHIO K JIIOASM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBS,
NPEOJOJICHHE TICUXOJOTHYECKHMX OapbepoB 1O OTHONICHHIO K JIHOASM C



OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU;

- popMupoBaHHE SMOIMOHAIBPHO HACHIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOILEHUS K MUPY, CHOCOOHOCTH M YMEHUS NepEeaBaTh IPYTUM CBOM 3CTETHYECKUI
OIIBIT.

KynemypHno-npoceemumenscrkoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMupoBaHue yBaKEHUS K KyJIbTYPHBIM LIEHHOCTSIM DOJHOTO Topoja,
Kpasi, CTpaHbl;

- TOBBIIIICHUE TI03HABATENILHOW aKTUBHOCTH 00YYarOIINXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- popmupoBaHue y 00yyarouxcs Hay4YHOTO MUPOBO33PEHMUS;

- popMupoBaHUE YMEHUS NOTy4aTh 3HAHUS;

- popmupoBaHUE HABBHIKOB aHAN3a M CUHTE3a HH(POpPMAIIUHU, B TOM YHCIIE B
npodeccuoHanbHOl 00JIacTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouHble  Marepuaidbl MO  JUCHUIUIMHE, NpPEAHA3HAUYECHHBI IS
OLICHUBAHUS PE3YyJbTAaTOB OOYUYEHUSI HA COOTBETCTBHE MHIAUKATOPAM JOCTHUKECHUS
KOMITCTCHIUH.

OrneHnBaHue pe3yJbTaTOB OOYUYEHUS IO TUCIUIIIMHE OCYIIECTBISIETCS B
pamkax tekyuiero kKoHtpois (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOIUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeitTunroBsie mokazaTeiau
N o
= = e sle | 8¢ .
a A A <
23| E| i) E|i8 E|E8 | f:
=g Z| EF| S| EH S| EH o| & &
HaunmenoBanue pasnena Z E 2| S x| 2|8y 2|8 2| E 3
S = =| E .| =|=E4 E|ELd S| €5
SIS S| EZ|] E|lEQd =E| 3 D O
o = g| B § gl =8 H| &8 & = g E
& = >l S5 2|25 5 &
2| E 2| g N = 2 =
5 o \© 15y o O 8 o 9 l::
| X L=t |
Paznen 1. Beenenue B TK1 15-
e ! 15 | 0-15 15-30
JIMHEIHYI0 aJredpy 30
Tect 5 0
KonTponbhas pabota 10 0
Pasnen 2. Beenenune B TK2 15-
! AeH 15 |0-15 15-30
MaTeMaTHYeCKUil aHAIu3 30
Tect 5 0
Konrponbnas pabora 10 | O
Pasnen 3. BBenenne B Teopuio TK3 o5
BepOSITHOCTEH U 25 [0-15 40 25-40
MaTeMATHYECKYI0 CTATHCTHKY
Tect 5 0
Konrponbnas pabota 10 | O
KommokBuym 10 | O
IIpomexyTouyHas arTecTanus oM 0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEKYTOUHON 0-15
aTTeCTaluu
B nucemeHHo# popme 1o
op 0-30
ometam

2. OnieHOYHbIe MATEPUANIBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTecTAIUN
[11xana olleHKH pe3yJIbTaTOB OOYYEHUS MO AUCIUILIINHE:

VYpoBeHb CPOPMUPOBAHHOCTH
Kon 3ammanu- p (bopmnp
WHJIUKATOpa KOMIIETEHIIUU
Kon |ummuxaro pOBaHHBIE Hioke
KoMmIie- pa pe3yJIbTaThl Beicokuit| Cpennuit CPEIHETO Husknii
TEHIIMH |[KOMIIETCH o0ydeHus 10 oT 85 10 Pe
805051 MUCIIAILIINHE 1OOH ot 70 no 84 | ot 55 1o 69 | ot 0 no 54




IIxaa oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYJ0B-
YJIOBJIET-
OTJINYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJIBLHO
3a4TCHO HE 3a4TECHO
3HATh:
IMOHATUE MATPHULIBL, cB00OOI | IOCTAaTOYHO JIOXO HE 3HaeT
onpeieJieHue OOpaTHOH | HO W B | MOJIHO 3HAET | OMHUCHIBACT
MaTpHUIIBL, IIOHATHE IIOJTHOM , MHOT'0O
paHra MaTpHILIBL, o0beme OIIMOOK
IIOHATH
onsTHE 00 3HAeT
omnpeneauTene

MaTpHIbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; npaBuno
Kpamepa nins pemrenus
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTepHuil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTOPA, BEKTOPHOTO
MPOCTPAHCTBA; 0a3KC U
pa3MepHOCTb
BEKTOPHOTO
MIPOCTPAHCTBA; IIOHATHE
JIMHEWHOr 0 oneparopa,
COOCTBEHHOT'O UHuClia U
BEKTOpA JIMHEHHOTO
orepaTopa; MoHITHE
KBaJIpaTHYHON (POPMBI;
pa3IYHBIC BUBI
YpaBHEHUH NPSAMBIX Ha
TUIOCKOCTH; Pa3InIHbIE
BUJIBl yPaBHEHUI
TUIOCKOCTH B
MIPOCTPAHCTBE;
CIOCOOBI 3a/IaHUS
IIPSIMOiA B
MIPOCTPAHCTBE;
YpaBHEHUS JIUHUAN
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENIEHOCTU U
(YHKLIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(YHKIIMH B TOYKE U HA
MHOJKECTBE; [IOHATHE
MIPOU3BOAHOH, €&
reOMETPUUYECKUI
CMBICJI; IIOHATHEC
HEOIPEIETIEHHOTO U
ONpeAEIEHHOTO
HUHTETrpalioB, UX
CBOMCTBA; MOHITHE
(YHKIIMU HECKOJIBKUX
MEPEMEHHBIX, YaCTHBIX
MPOU3BOAHBIX (DYHKITUH




HECKOJIBKHX
MIEPEMEHHBIX; TIOHATHE
I pepeHInaATEHOTO
YpaBHEHUS, OCHOBHBIE
TUTIBI
JudpepeHInaANTBEHBIX
ypaBHEHUI EpBOTO
NOPSIIKA; IOHATHE
YHCIIOBOTO U
CTETIEHHOT'O Psiza;
OCHOBHbIE IIPU3HAKU
CXOIMMOCTH YHCIOBBIX
PsIIOB; OCHOBHBIE
HOHATHS U
onpezeNeHus TEOpUn
BEPOATHOCTEN U
MaTeMaTH4eCKON
CTaTUCTUKHU:
KJIaCCUYECKOE U
reoMeTpuyecKoe
onpeaeneHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIHI;
MOHSITUS AUCKPETHOU U
HEIPEPHIBHON
CITy4aiiHbIX BEJINYUH,
TeHepaIbHOU U
BBEIOOPOYHOI
COBOKYITHOCTEH,
TOYEYHBIE OLIEHKU
rapaMeTpoB
pacnpeieseHusl.

YMETh:

BBITIOJTHATD JACUCTBUS
HaJl MaTpHUILIAMH;
HaXOJIUTh MaTpHILY,
00paTHYO JTaHHOI;
HaXOJIUTh PaHT
MAaTpHIIbI; 3aMMCHIBATh
B MaTpU4YHOU (hopme
CHUCTEMY JIMHEHHBIX
YpaBHEHUH; TPUMEHSTh
Pas3InYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISTH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
NIPOU3BEJICHHUE
BEKTOPOB; HAXOIUTh
coOCTBEHHBIE YnCIa U
cOOCTBEHHBIE BEKTOPHI
JIMHEWHOTr 0 oneparopa,;
UCCIIEIOBATh
KBaJ[paTHIHYIO (GOpMY
Ha
3HAKOOIIPEeICHHOCTb,
CTPOHTH YpaBHEHHUS
MpsIMOM JINHUU Ha
TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS INIOCKOCTH

yMeeT

BBIIIOJIH
SITh 0€3
OIINOOK

BBITIOJIHAET C
HE3HAYUTEID
HBI MH
OILINOKaMH

BBITIOJIHACT
¢ OoJIBIINM
KOJIMYECTB
oM
OIIINO0K

HE yMeeT




B IIPOCTPAHCTBE,
KPHUBBIE BTOPOT'O
MOPSZIKA; HAXOJUTh
YTOJl MEXTy MPSIMBIMHU,
TUIOCKOCTSIMU,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
IUIOCKOCTH,;

HaxXoIUTh 001aCTh
onpezeneHus QyHKINH,
WCCIIEIOBATH (DYHKITHIO
Ha CUMMETPUYHOCTb;
BBIYHUCIISITH MIPEIeT
MOCJIE0BATENLHOCTH U
(YHKLIUY B TOUKE;
BBIYUCIISITH
MIPOU3BO/IHEIE
3IIEMEHTaPHBIX
(bYyHKUNH; HAXOIUTD
OKCTPEMYMBI PYHKIIHH,
HaunOombIlee U
HalMEHbIlIee 3HAYCHNE
(GyHKIIIH Ha
MHOXECTBE; BBIYHUCIIATh
nepBooOpa3HbIe
¢byHKIIHN (B
MPOCTEHIINX CITydasix);
BBIYUCIISITH
oTpeJieIICHHBIE
WHTETPaNbl;, IPUMEHSTh
WHTETPaIbI K PEIICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajad;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YacTHBIE IPOU3BOIHBIE
BBICIIMX MOPSIKOB,
skctpemymbl OHIT;
UCCIIeI0BaTh HA
CXOJIUMOCTb YHCIIOBBIE
PSLIBL; HAXOIUTD PATIYC
CXOIUMOCTH
CTETIEHHOTO Psiza;
3aITUChIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 3a]1a4;
COCTAaBIISITH
MaTeMaTHYeCcKHe
MOJIENTN TPOCTHIX 33124
peabHBIX IPOLIECCOB U
MPOBOJUTH UX aHAIN3;
BBIOMPATh METOJ
peLIeHHs] TUIIOBOM
3a[a4u; pelaTh
CTaHJapTHBIC 3aJa4H C
WCIIOJIb30BaHUN
dhopmyn Teopuu
BEPOATHOCTEUN U
MaTEMaTHYECKON




CTaTUCTHUKH. | | | |

BJIAJICTh:
HaBBIKaMHU BJIAZCeT | BIaAceT B | BIajeeT HE
yHoTpebIeH s B J0CTaTOyHO | ciabo, BJIaJIeeT
MaTeMaTHICCKO HOJIHOM | M 00BbeMe JOIyCKaeT
CHMBOJIHKH I o0beMe MHOT'O

BBIpaXXCHUA OH_II/I60K
KOJIMYCCTBCHHBIX U

Ka4C€CTBCHHBIX

OTHOIICHUH OOBEKTOB,;
HaBBIKAMU CUMBOJIBHBIX
npeoOpa3zoBaHui
MaTeMaTHYECKUX
BBIPaYKEHU;
3aIUChIBATh
MaTeMaTHYECKYIO
MIOCTAHOBKY TUIIOBOM
TEKCTOBOH 3aa4H;
HaBBIKAMU TTOCTPOCHHUS
rpa¢uKoB
3IIEMEHTAPHBIX
(GyHKUWH; HaBBIKAMU
UCTIOJIb30BaHHUS
rpadyKoB, Ta0JIUIL IPU
peLICHNN 3a/1a41 U
MIPOBEICHIH aHATH3a
HalJIEHHOr O pELICHUS,;
OCHOBHBIMH
AHATUTHYCCKUMHU
METO/IaMU PEIICHHUS
anredpanvaeckux
YpaBHEHHH M CUCTEM
anredpanvecKux
YpaBHEHUI;
OCHOBHBIMH METOJIaMH
nud depeHIUPOBaHY,
HUHTETPUPOBAHUS
(YHKITHIT; OCHOBHBIMH
METO/IaMH TOHCKa
IKCTpeMyMa (QPyHKIUH
OJTHOW M HECKOJBKUX
MEPEMCHHBIX;
METOIaMHU
CTaTUCTHYECKOH
00paboTKH pe3yabTaTOB
9KCIEPUMEHTOB;
METOJJaMH aHaln3a u
NpeJICTaBICHUS
CTaTUCTHYECKUX
JIAHHBIX.

OleHKa «OTJMYHOY» BBICTABIACTCS, €CIM OOyYalOIIUNUCS BBIMOJIHSCT
KOHTPOJIbHBIE PabOThI B CEMECTpe, TECTOBBIC 3aJlaHUs], BBIMOJTHSIET 3aJaHUS
KOJUIOKBUYMa, TIOJIHO M apTyMEHTHPOBAHHO OTBEYAET HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT TOHMMAaHHE MaTepuaia, MOXET OOOCHOBaTh CBOW CYXKIICHUS,
MPUMEHNUTh 3HAHUS Ha IPAKTUKE, CaMOCTOSITEIbHO PEUINTh IPEIIIOKEHHbBIC




3aJlaHus, TpeOyIoIIre AOMOTHUTEIBHOIO aHAIN3a U MOUCKAa HY)XHBIX CBOMCTB H
IpaBWJI; U3JaraeT MaTepuai MocjaeA0BaTeIbHO U MPABUIIBHO;

OueHka «XOpomIO» BBICTABIIAECTCS, €CIM OOYYAIOIIUKCA BBITOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBIE 3aJaHHUsA, BBINOIHIET 3aJaHUA
KOJUIOKBUYMa, TOJIHO M apryMEHTHPOBAHHO OTBEYAET Ha BOIMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepuasa, MOXKET OOOCHOBaTh CBOU CYXKIICHUA,
NPUMEHUTh 3HAHUS Ha MPAKTUKE, CAMOCTOSITENIBHO PEIIUTh MPEAJIOKEHHbIC
3aJlaHus, TpeOYIOIIre AOMOTHUTEIBHOIO aHAIN3a U MOUCKAa HY>XHBIX CBOMCTB H
IPaBWJI; U3JIaraeT MaTepuall MocCie0BaTeIbHO U MPAaBUIBHO, HO JOMycKaeT 1-2
OILITUOKH, KOTOPBIE CaM e HCIIPABJISICT;

OueHka «yAOBJIETBOPUTEJNbHO» BBICTaBISIETCS, €CIM OOyYaronIuiics
BBITOJIHAET KOHTPOJIbHBIE pabOThl B CEMECTPE, TECTOBBIEC 3a/laHUsl, BBIIOJIHSICT
3aJlaHus KOJIJIOKBUYMa;

OneHka «HeyAOBJIETBOPHTEJIbHO» BBICTABISICTCS 3a cl1a00€ W HEMOJIHOE

BBIIIOJTHCHUC KOHTPOJIBHBIX pa60T B CCMCCTPC, TCCTOBBIX SaﬂaHI/Iﬁ H KOJIJIOKBHUYMa.

3. IlepeyeHb O1IEHOUYHBIX CPEICTB

Kparkas xapakTepucTHKa OIIEHOYHBIX CPEACTB, HCIOJBb3YEMbIX IIPH
TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTaluy 00y4aroIerocs
1O TUCUHUTLIMHE:

Hanmenosanue
Ornncanue OIleHOYHOI'0
OILIEHOYHOT'O Kparkas xapakTepucTrka OlleHOYHOTO CPEICTBa cpencTBa
cpeacTBa p
o Kommiext
CpencTBo MpOBEPKH YMEHHI MPUMEHSATH MOJyUYECHHbIE
KontponbHas KOHTPOJIBHBIX
3HAHUS JUIA PEIICHHs 3a7a4 OMNpPENeNIEHHOTO THMa IO N
pabora (KaTP) 3aJlaHUM 10
TEME WJIU pa3aeny
BapUaHTaM

CpencTtBo KOHTPOJS YCBOEHHsS Yy4eOHOro marepuaia
TEMBI, pas/iela WIH Pa3AesoB AUCIMILTUHBI, OPraHu30-

Bormpocel no remam /

Komnoksuym (K) paszenam
BaHHOE KaK y4eOHOe 3aHsTHE B BUAE coOeceIOBaHUS
JUCLUILTNHBI
npernojiaBaTess ¢ 00yyaroUMMHUC
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJjaHui,
KomrmutekT TecToBbIX
Tecr (TecT) MI03BOJISIIOIIIAS aBTOMATHU3UPOBATh IpoLenypy -
M3MEpEHHs YPOBHsI 3HAHUM U YMEHUH o0y4arolerocs !
4. IlepeyeHb KOHTPOJIBHBIX 33JlaHMAd WJIH HMHBbIE MAaTEPHAJIbI,

Heo0XoaAMMBbIe JJIs1 OUCHKH 3HAHWI, YMEHHMH U HABBIKOB, XapaKTEePHU3yOUIUX
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce OCBOCHUS AUCHMILIUHbI

Jst Tekymero kourpoJs TK1:
[Tposepsiemass kommerennus: OIIK-2, OIIK-2.1 — O6nagaeT HaBBIKAMH
NPUMEHEHHUsI MaTeMaTUYeCKOTO anrmapara.

Tect




o o 1/
1. {ana Mmatpuia| 1 0 2/3 . UemMy paBeH onpeaenTelib 00paTHOM

2 1 _13/’6

MaTpuIbl A~17?

-2 1 4
a b ¢
3 -1 5

2. PaznoxeHue onpenenuTens 10 TPETHEMY CTOJIOIY HUMEET BH/I.

Bri6epute 01H OTBET:
a+2b+ 5c;, —a+2b—5c;, —9a—22b+c, 9a—22b——c¢

0o 3 -2
3. I[aHa MaTpuia A = (1 4 1 ) O0603HaYNM PJIEMEHTHI 06paTHOﬁ MaTpHUIbL At
1 4 2

uepes a;;'. UeMy paBeH dJIEMEHT a; ?
BeiOepuTe 0JI1H OTBET:
Ysi =1, 14/30 - 1/3,0, 2/,

2y =2,
4. IIpu peumeHn CUCTEMBI {x e

no npaBuity Kpamepa. Beibepute oqun

3x — 4y =7
OTBCT.
e A e A W
SRR
o
A=15 —4’ﬂ1:|? —4"52:‘3 71"

1 2
5. Jlns matpui A = (—4 2) UB= (g _41) OTMETBHTE TE€ OIEpPali, KOTOPhIE
0 1

MO>XHO BBIITIOJIHUTD. BI)I6epI/ITe OJIUH UJIN HECKOJIBKO OTBCTOB:
AB; BA; ABT: ATB: BTA; BAT; ATBT; BTAT.

-1 2
6. JlaHbI MATPHUIIBL A = ( 12 i g) B = ( 3 4). Matpuia D = A + 3BT,
B -1 0

Hatigute d,, — d,;.
7. Ecnu oqHy CTPOKY KBaJpaTHOW MAaTPUIbI YETBEPTOr0 MOPSAIKA YMHOXKHUTH HA 2,
TO ONPENEIIUTED. ..
BriGepuTe oquH OTBET:
A. yBenuuunred B 16 pas;
b. yBenuuutcs Ha 2;
B. ymenbmmTcs B ABa pasa;
I'. yBenmmunres B 1Ba pasa;
J1. He U3BMEHUTCH.

1 1 1
8. Pemure ypaBHenue [1 1—x 1 |= 0. B oTBeTE BBEIUTE, YEMY PABEH X.
2 1 2—x

9. HaiinmuTe Bce 3HaueHUs A, IPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuia A1,

9 8 7
€CIIM MaTpuLa A = (6 A 4.
3 2 1



Br16epute o1H OTBET:
A>5, 1€(—2;5)U(5; +»); 1=5; A<5, A=5; 1 =5.
10. Paciumpennas MaTpuna CUCTEMBI IPUBEAEHA K BUAY:
1 2 -1 31

0 -1 1 3|2
0o o0 2 -13

0O 0 0 o010
Y CcTaHOBUTE COOTBETCTBUE MCIKAY XapaKTCPUCTUKAMU (CBOﬁCTBaMH) CHCTCMBI

HUX 3HAYCHUAMMU

XapakTepucTuka 3HaueHue
a. YUCJIO PEIICHUN CUCTEMbI PABHO 1.0
0. paHT pacIIMPEHHON MaTPHUIIbI paBEH 2.1
B. YUCJIO CBOOOJTHBIX MIEPEMEHHBIX PABHO 3.2
r. UNCII0 HEN3BECTHBIX CUCTEMBI PAaBHO 4.3
5.4
6.5
7. 6ECKOHEYHO MHOTO

1. Halinure mimHy BekTOopa d = (—6;5;— 2415 ) )
2. IIpu KaKoM 3HAQYEHNH o. BEKTOPBI & =(8;—a;2) U b =(-1,—2;—3) OPTOrOHAIbHBI?

3. CxayisipHO€ MPOMU3BEAECHNE BEKTOPOB 0003HAYAETCS:
|a|-\6\; (5,6) : ‘éxﬁ‘ : axb
4. OnpefenuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

A

1 0 / 2 3
A
1
5. Mansl Toukn A(LL1), B(-2;4;0), C(3;—4;5).

YcraHoBuTe BCPHOC COOTBCTCTBUC MCKIY I[GﬁCTBHHMH HaJl BCKTOPaMH U UX
KOOpAHHaTaMu:

A. AC-BC 1. (3-31)

B. 2AC+BA 2. (-3;3-1)

B. 4AB 3. (—12;12;—4)



7. Maust Toukn A(0:1,2), B(-24:1), C(L-13). Haitnure np,54C .

8. Jlan TpeyronbHUK ABC (cM. pucyHOK). Haiiaute cosa .

B d

A

Bri6epute ouH OTBET:

9. lan npsiMmoyroisHUK ABCD.

Ve

2

A

D

OTMeTbTe BCC HapI)I KOJ'IJ'II/IHeapHBIX BGKTOpOB.
DA+AB u BC+CD

AD u CB;

AD—AB u DA-DC:

AC+CD u BC-AC.

4. (7,-13,9)
6. O0BEM TpeyroJIbHOM MMpaMUIbI, TIOCTPOCHHOE Ha BEKTOpax a =(3;3;-1),
b = (L4;2), C= (1;—2;0) , paBeH. BBeauTe OTBET:

321

14

910

50



10. ITycTh ¢ - yroa Mexy HEHYJIEBBIMU BEKTOPaMK d U b . YcTaHOBUTE
COOTBETCTBHE MEKY 3HAKOM d-b ¥ BEIMYUHOU yriia ¢.

A.ab>0 1. ¢=0°
b. é‘6<0 2. 9=90°
B.ab=0 3. 0° <p<90°

4. 90° < ¢ <180°

KontponbHas pabota

Bapuanr 1.
4 -2 -1
JlaHa mMatpuna JuHeiHOTO onepaTopa B 6asuce (ej,e;,e3): A=|-1 3 -1/
1 -2 2
Haninure
1. o0pa3 BEKTOpa X =26 +e, +3e3 MPU OTOOPaKEHUU A.
2. COOCTBEHHBIE YHCJIa U COOCTBEHHBIE BEKTOPHI ATOTO ONepaTopa.
3. KOODJMHATBl BEKTOpa X=2¢ +6€,+3e3 B Oasuce (ef,e),e3), ecim
e = 2e, +€e) —e;3,
ey =€ +e) +3e3,
e3 =€ +e, +2e3;
4, HccnenoBath KBaipaTUuHy0 (GOpMY Ha 3HAKOOIPEAEIECHHOCTb:

XZ — 3X5 + 4X, Xy — 4% X3 +8X,Xq

o o X=1 y+2 z-2
5. HaiiTu KoopAMHATBI TOUKHU MEepeceyeHus MpsMoi = =7 ¢
IUIOCKOCTBIO 3X—Y+22+5=0.
Bapuanr 2.
3 -1 1
Jana MaTpula JUHEHHOTO onepaTopa B 6asuce (ey,e;,63): A={0 2 -1/
0 -1 2
Haiinure
1. o0pa3 BEeKTOpa X =—€ +2e, —e3 MPHU OTOOpaKEHUU A,
2. COOCTBEHHBIC YHCJIa U COOCTBEHHBIC BEKTOPHI 3TOTO OTIEPATOPA;
3. KOODAMHATBl BEKTOpa X=-€ +2e,—-e3 B Oasuce (e},ey,e3), eciu
el =& —4eg,
ey =€ +€p +3e3,
e3 = 2€1 + 2, +5e3;
4, HccnenoBath KBagpaTUUHyIO (hOpMYy Ha 3HAKOOIPEIETICHHOCTH:

2X7 +9X5 + 2X5 — 4% Xy + X, Xs.



5. CocTaBHUTh ypaBHEHHE NPSIMOH, IPOXOIsIIel yepe3 Touky M, (1,-3,5)

. |4X—=y+2z-7=0,
IapajuIeIbHO IIPSIMOU
X+3y—-2z+3=0.

s Tekyiero kourpoJs TK2:
ITpoBepsemass kommerennus: OIIK-2, OIIK-2.1 — OO6mamaer HaBbIKaMU
IPUMEHEHUS MaTeMaTHYECKOTO aImapara.

Tect
1.
OTMeThTE BEepHbIE SKBUBAJICHTHOCTH, JAeHCTBYIoME pu x — 0.
2
X

l—cosxﬂv? e¥ —1~x arccosx ~ x (1 +x)™ ~mx
2.

Brruucnure HeonpeeeHHbIA HHTETpal f (3cosx + 2x)dx.

«3sinx +x* +C 3sinx + C —sinx +x*+C sinx+2x+4C
3.

Beruncnure HeonpeaeaACHHbBIN nHTErpai [ xe®dx.

1 1 6 2
—e®(6x—1)+C —e®(x—1)+C 6e®*(x —6) +C L esric
36 6 2
4.

Boruncnure miomane miockoi GUrypsl, H300paXkeHHOW Ha pUCYHKE.

! /

y=a:2—|—1
3 ——1
o
\2
-2 4 o 1 3 4

5.

(3 l N 2
Brruucnaure onpeneneHHsld HHTETrpall m j"U x - sin(mx=) dx.




6.

Haiinure obmee pemenue qudepeHnrnaIbHOTO ypaBHEHUS ¥ = COS X.

«*—cosx+ Cix+C, |Cicosx +C; —cosx+ C —cosx+x+C
7.

Haiinute o6iee pernenne quddepeHuasHoro ypapaesns Y — 4y'+4y =0

C.e%* + Cyxe? | cle?* + 20,62 e?* 4 xel* Ce2*

8.

GV . "
T Hailingure TpeTHii 4ineH az 3TOro psna.

Jlan uncioBoi pan Xy ——

9.

OTMmeThTE pacXoAsIIUiCs YUCIOBOU PSLI.

> > > > =
n=1M n=1 13 n=1M? n=1+n3

10.

Haiinure paanyc cXoIUMOCTH CTENIEHHOTO psaa:

Zm (I _ 1)n . 1’12
n=1 3"

KoHntposnbHas paborta

Bapuanr 1.
2(3x3 +4x% - 2)
1.B y = .
BIUMCITUTH TTPOU3BOIHYIO (PYHKITUU \/1+_X

2. Haiitu npousBogHylo  GyHKUIMH, 3aJaHHOM  MapaMeTpUYEeCKU
x=(3t"+1)/3t°,
y =sin(t*/3+t).
3. HaiiTu npou3BOIHYI0 YKa3aHHOTO HOpsaKa Y = (4X3 + 5)92”1, y" =2
4. HaittTu uHTEpBaTbl MOHOTOHHOCTH U  JKCTPEMYMbl  (DYHKIIMH
X
Vv = 2In (;) — 3.
5. Haiitu yacTHBIE TPOU3BOHBIC BTOPOTO MOPSAKA (DYHKITHH:
Z=X"CoSYy+ Yy?Cosx—2xy—3.
6. Haiitu monubit quddepeHiman nepBoro nopsiaka GyHKIIUN:
z = In(x?y + 3xy?).
7. UccnenoBarh GyHKIIMIO HA DKCTPEMYM: Z = —x? y + xy2 +4xy
8. Haiitu npousBo/nble QyHKIMY, 331aHHOM HeaBHO: Z° = X(YSiN X+C0S Z) .




9. Haiiti npou3BoaHyr0 QYHKIMU B TOYKE M, 110 HANPABJIEHUIO BEKTOpA &
CU=X°+y?+2%,d=0+2]-2k,M,(3,-45).

10. CocTaBUTh ypaBHEHHE KacaTeIbHOM IUIOCKOCTH U HOPMAIbHOM IpSAMOM
B Touke My(1;2;z,); z=3x> -4y’ +10xy +15.

Bapuanr 2.

V14 X2

1. BeraucinuTh Tpou3BOIHYIO0 QYyHKIMH Y =

5X°+ X
2. Haiitu npousBoAHYIO  (QYHKUMM, 3aJaHHOH  NapaMeTpUUECKH
x=+1-t2,
y=tg1+t.
3. Haiitn IIPOU3BOHYIO YKa3aHHOI'O HopsiiKa

y=e7(cos2x—3sin2x), y" =?

4. HailtTu wuHTEpBadbl MOHOTOHHOCTH U
y = (2x + 3)e 20+,

5. Haiitn YaCTHBIC ITPOU3BOAHBIC BTOPOI'O ITOPAAKA Q)YHKHI/II/I
z=2xy—e” +3x’y -5,

AKCTpEMYMBI  (PYHKIIUU

6. Haiit mommHbIit quddepeniman nepporo mopsaka GyHkmun: U = In Y

X
7. UccnenoBath (hyHKIMIO HA SKCTPEMYM: Z = 2X2y — XyZ + 3Xy

8. Haiitn IIPOU3BOIHbIE byHKUIHH,

3aJaHHON HESIBHO:
z=xysin(x—2y+2z).

9. Haiitn npon3BoiHyI0 (pyHKIHMU B TOUKE M, IO HANPaBJICHUIO BEKTOpa &

u=5%"7+arctg /E;é J+k;My(330)
y

10. CocraBuTh ypaBHEHHE KacaTeIbHOW MIOCKOCTH M HOPMAaJIbHOU MPsIMON
B Touke My(1;2;25): Z=4x>—2y® +6xy—16.

Jast tekymero kouTpoJisa TK3:

[TIposepsemass kommerennusi: OIIK-2, OIIK-2.1 — OO6mamaer HaBbIKAaMU
MPUMEHEHUSI MaTeMaTHYECKOro amnmnapara.

Tect

1. CoOpbiTHe, KOTOpOE MOXKET JMOO0 TPOW30UTH, JHOO HE MPOU3OUTH,
Ha3bIBACTCSA

* cllyyaliHBIM COOBITHEM
HEBO3MO>KHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM



2. CoObITHst A 1 B, KOTOpbIE MOTYT MPOU30UTH OJHOBPEMEHHO B PE3yJIbTATe
OJIHOTO OITBITA, HA3BIBAIOTCS
* COBMECTHBIMH

HECOBMECTHBIMU
3aBUCHUMBIMU
HE3aBHCUMBIMU
3. Uucno pasmenieHuit u3 N 3JIEMEHTOB MO M 3JIEMEHTOB BBIYHCISICTCS IO
bopmyiie:
nt . n! . m!
(n—m)!’ mi(n-m)!"  (n—m)!’ (n=m)!

4. BeposITHOCTh IOCTOBEPHOTO COOBITHS paBHa. ..
5. CKOBKMMH €ITOCOOAMHU Ha MOJIKE MOKHO PACIIOJIOKUTh 5 KHUT?

6. Uncio pasMeleHui u3 N snementosmo M ¢ HIOBTOPEHUSMH PABHO. ..
oy n n! . n!
" (n-m)V’ mi(n—m)!" m!

7. Ecnu coObiTHst A 1 B B3aMMHO HE3aBUCHUMBI, TO yCJIOBHas BEPOSTHOCTH
P(A/B) paBHa...
P(A
P(B);  P(A); W
P(B)
8. Mosnery nonOpackiBatoT 5 pa3. KakoBa BeposiTHOCTH TOro, uTo 3 pasa
BBITIAJIET repo?
9. bBpocator urpambHyro KOCTb. CKOJIBKO  3JI€MEHTOB  COJEPKUT
IIPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJI0B JAHHOTO OIbITa?

10. KakoBa BepOsITHOCTh BBIHYTbH JJaMy U3 KOJOJbI B 32 KapThi?

KontponbHas paborta

3agaua 1. BpuucnuTh BEPOATHOCTH COOBITHM, TOJB3YSICh (QopMynamu
CJIOKEHUS U (MIJIN) YMHOXKEHHUS BEPOSITHOCTEH.

3agaya 2. BbplUMCINTE BEpPOSTHOCTH COOBITUH, MOJB3YSACH (HOPMYJIOi
MOJTHOM BeposITHOCTH U (vin) popmyroit baiieca.

3agaya 3. BbplMciIUTh BEpPOSTHOCTH COOBITHH, MOJB3YACH (HOPMYJIOi
bepuyu, cnencTBUsIMU U3 HE€, WK €€ aCUMIITOTUYECKUMU MTPUOJIMKEHUSAMH.

3agaua 4. 3a7aH 3aKOH pacupeAcICHUs] JUCKPETHON CITy4allHOW BEJIWYUHBI
X. Haittu maremaTtuueckoe oxuaanue, gucnepcuto. [loctpouts rpadux ¢pyHKunu
pacrpeeieHus: BEpOATHOCTEN CllydyallHON BeTMYUHBI X.

3agaua 5. HenpepeiBHas ciyuaiiHas BenuunHa X 3amaHa  (yHKIHEH
pacnpeneneHus BeposiTHOCTe. Tpedyercs: a) HalWTU IJIOTHOCTh pacIpeneseHus
BEPOATHOCTEH; ©0) HAWTH MaTeMaTUyecKoe OKUIaHHe, AMCIEPCHI0, CpelHee
KBaIPaTUYECKOE OTKJIOHEHHE;, B) MOCTPOUTH TpadUK TIOTHOCTH PACTIPEICICHUS
BEPOSITHOCTEN.

3agaya 6. Ilo maHHBIM BBEIOOPKH COCTaBUTH JHUCKPETHOE CTATHCTHYCCKOS
pacnpenenenve. HailTu HeCMENIEHHBIE OLEHKM MAaTEMaTUYECKOTO OXHUAAHUSA U
JUCIIEPCUM T€HEPAbHOM COBOKYMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (PYHKIUIO
pacrnpeneneHus.



3agaya 7. Ilo naHHBIM  BBIOOPKHM  COCTaBUTh  CTATUCTHYECKOE
pacnpezaenenue. [locTpouTs rucTOrpaMmMy 4acToT, TpadMK HAKOIJICHHBIX YacCTOT.
BblUMCIUTh HECMEUIEHHBIE TOYEYHBIE OLICHKM IapaMETPOB T'€HEPATbHON
COBOKYIHOCTH.

3anaua 8. Haiitu yka3aHHbIe JOBEPUTEIIbHBIE HHTEPBAJIBI.

3agaya 9. [lo nanHON BBIOOpKE CIydyalHOM BETUYMHBI X MOCTPOUTH
JIOBEPUTENIbHBIA WHTEpBal I MAaTEeMAaTHYECKOrO OKUIAHUS (JOBEPUTEIBHYIO
BEPOSTHOCTD MOJIOKUTH paBHOH 0,95).

Bapuanr 1

1. YeTpoiicTBO COCTOMT M3 3 3JEMEHTOB, pabOTaIOIIMX HE3aBUCHMO.
BepositHocT 6e30TKa3HOM paboThl (32 BpeMs t) IEpBOro, BTOPOIO U TPETHErO
3JIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliT BEpOsSTHOCTH TOTO, UTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa 3JIEMEHTA.

2. B nepBom smuke copepxurcs 20 neranen, u3 HAX 15 cTaHOapTHBIX.
Bo Bropom 30 neranei, u3 Hux 24 craHgapTHeiX. B Tpetbem — 10 neranei, u3 HUX
6 cranmapTHbeIX. HailTu BEpOATHOCTH TOTO, YTO CIIy4ailHbIM 00pa3oM W3BJIECUYECHHAS
JeTanb CTaH1apTHasl.

3. Ecnmu B cpeanem neBmm coctaBistoT 1%, kakoBa BEpOSITHOCTH TOTO,
yTo cpeau 200 yenoBek okaxkercs deTBepo JeBmen? KakoBa BEpOATHOCTBH Cpeau
200 genmoBek OOHAPYKUTH HE MeHee 4 JIeBIICH?

X -7 -4 3 6 7 9
[p 045 0.1 02 005 0.1 O.J

0, x<1,
5. Fx (X)=4x-1 1<x<2,
1 X> 2.
6. 4,4;,3;,5;5;4;3;4,3;5; 3;4; 4,5, 6; 3;5; 5; 3; 4.
7. 12;14;8; 3;9;6,5;,7; 7, 6;6; 13,6;4,8; 12,7; 6,2; 9,3; 6,1; 2,9; 3,7; 5;
4
8,4;5,9; 104, 3,8; 2; 54, 7,6; 3,9; 6, 11,4; 3; 6; 3; 3; 3; 4,9; 10,1; 9,5; 7,1,
4,1

8,8; 6,2; 9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4; 8,3

8. KosmuecTBeHHBIM  NpHU3HAK X  TEHEPAIBbHOM  COBOKYITHOCTH
pacnpeneneH HopMaibHO. [lo BeIOOpKEe 00BeMa n =121 HalaeHo "ucmnpaBieHHOE"
CpeIHee KBaJIpaTHYeCKoe OTKIOHEHHE S =2.5, BBIOOpPOYHOE CpeaHee paBHO 12.
Havinure noBepuTebHBIA UHTEPBA ISl OLIEHKHM HEU3BECTHOIO MAaTEMATHYECKOTO
OXXKHJAHUA a, C HAACKHOCTHIO 0.9.

Q. 1,4 0,6 36 3,6 3,4 3,7 3,7 3,6 58 0,6 8,3 0,6 56 3,8 3,4

2,0 333606 70120,721307512515,745 3,0

Bapuanr 2.

1. JlBa wucTpebuTenss OJHOBPEMEHHO aTakyloT OoMOapaupOBIIHK.
BeposiTHOoCTh nonananus B 60MOapAupoBIIMK 0JHOTO uctpedurtens 0,5; BToporo —
0,4. HaiiTi BepOSATHOCTh OJIHOTO MOMaJaHMs U JIBYX MOIAaIaHUH.



2. HekTto, 3a0iyauBUINCH B JieCy, BbIIIEN Ha MOJSHY, OTKyAa BeJlO 5
nopor. M3BecTHO, 4TO Uil pa3iIudHbIX JOPOT BEPOATHOCTH BBIXOJA U3 Jieca 3a 4ac
cooTBeTCTBEHHO paBHbI: 0.6, 0.3, 0.2, 0.1, 0.1. Onpeaenuts BEpOSATHOCTb TOTO, YTO
3a0JTyAUBILIMIACS TOIIIEI 110 MEePBOM I0pOre, €ClM U3BECTHO, YTO OH BBIIIEI U3 Jeca
yepes yac.

3. B HekoTopoM cemenictBe 8 aeTel. BeposaTHOCTh pOKIECHUS MAJIbUYNKA
uinu aeBouku paHa 0,5. HaifTu BeposSTHOCTb TOTO, UTO a) uMeeTcs 4 Manburka u 4
JIEBOYKH; 0) YMCIIO MATBYMKOB 3aKJIFOYCHO MEXIY 2 U 6 (BKIIIOUUTEIIHHO).

(X -5 2 6 7 9 11}

p 04 03 01 005 005 0.1

0, x <0,
X2

5. Fy (X) = R 0<x<3,
1 X>3.

6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11;9;8; 7; 7; 7.

7. 1;5;5; 14; 12,3; 9,1; 10; 4,7; 5,1; 5,3; 4,9; 3,8; 10,7; 11,3; 11; 5,8;
45;26;7,4,5,8

3,1;45;7,7,83:8;,9,2;4,9,4,6,7;,6; 8,84, 3,7, 2,9; 4,1, 7,3; 5; 8,2, 9; 10

11; 13,5; 12,9; 12,5; 11,6; 11,4; 10,1; 12,8; 5,1; 9.

8. KomnuecTBeHHbI1  mpu3HaK X TEHEPAIBHOM  COBOKYITHOCTH
pactipeneneH HopMalibHO. [1o BeIOOpKEe 00BbeMa n=64 HaiiieHo "ucmpaBieHHOE"
CpeaHee KBaApaTUIECKOe OTKIOHEHHE S =1.9. Hailinure 1oBEpUTENBHBIN MHTEPBAI
JJII OOCHKH HEHU3BECTHOI'O MATEMAaTHYCCKOI'O OXXHWJAAaHUA a, C HAACKHOCTHIO 0.95,
ecl X =5.

9. 16152426 49 32 100,1002803220,8 32 8,0

0,74102030,7333446 06 054,23701041,2

Komnoksuym.

Teopernyeckre BOIIPOCH A1 KOJUIOKBUYMa!

1. Marpuna, pasMepHOCTp MaTpullbl. JIMHEWHBIE JOEUCTBUS HAL
MaTpUIIaAMHU.

2. [IpousBenenue matpull. TpaHCHOHUPOBAHUE.

3. Onpenenutens MaTpullbl. CBOMCTBA ONIPEACTUTENS.

4, Meron Kpamepa penieHrs CUCTEM JTMHEWHBIX YPABHEHU.

5. JIvuHenHbIl oniepartop.

6. KBaaparuunas opma. Marpuna kBaapaTudHOl (POpPMBI.

1. Hanpagnenue u qiauHa BEKTOpA.

8. Konnunneapubie BEKTOPHI, KOMILJIAHAPHBIE BEKTOPHI.

Q. [Ipoekuusi BekTOpa Ha uuciao (ompeneneHue, ¢opMyna s

BBIYUCJICHUS MPOEKIINHU, CBOMCTBA).

10. CkanspHOe TpOU3BEIECHNE BEKTOPOB, €r0 CBOMCTBA. YTOI MEXIy
BekTOopamu (hopmyra).

11. BexTopHOE NpPOU3BEAEHUE BEKTOPOB, €ro cpoiicTBa. Dopmyna s
BBIYUCJIEHUS BEKTOPHOTO MPOU3BEACHUS, BHIUUCICHHUE MIOMIAEH.



12.

CMmeliaHHOe MPOU3BEJIEHUE BEKTOPOB, €ro cBoiicTBa. Dopmyna s

BBIYHCJIICHUA CMCIIAHHOTI'O ITPOU3BCACHUA, BBIYMCIICHUC 00BHEMOB.

13. Ilpenen yncnoBoi MocneA0BATEIBHOCTH, IPEAET QYHKITHH.

14. 3ameuarenbHbIC MPEIECTHI.

15. DOKBHUBaJIEHTHOCTH.

16. IIpousBoanas PpyHKIMU OJTHOUN MEPEMEHHOM.

17. TIlpaBuna nuddepeHpoBaHus.

18. Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHM.

19. JIuddepenurpoBanue CI0KHONU QYHKIIUN.

20. [IpunosxkeHus MPOU3BOJHON: HAXOXKJACHHUE HHTEPBAIIOB MOHOTOHHOCTH
GyHKIMH, HAXOXKJEHHUE DSKCTPEMYMOB, YpaBHEHHE KacaTellbHOW K Tpaduxy
byHKIMH.

21. HeompeneneHHbI HHTETpA.

22. Tabnwuima mepBooOpa3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHH.

23. CpoiicTBa HEOIpeIeICHHOTO HHTETpaIa.

24.  ®opmyna HHTETPUPOBAHUS IO YACTSIM.

25.  OmnpeneneHHbIN HHTErpal.

26.  CpoiicTBa ompe/IeICHHOTO HHTETpaa.

27. Berauciaenue miomnanel miockux (GUTyp, BEIYUCICHUE JIMHBI TyTH C
MIOMOIIIBIO ONIPEAECTICHHOTO HHTETpaIa.

28. OyHKIMU HECKOJBKHUX MEPEMEHHBIX.

29. BrluucieHue 4acTHBIX MPOU3BOTHBIX.

30. TI'paauenr.

TecToBbie 3a1anust 17151 KOJUVIOKBUYMA.

1.

Jausl Toukn A(—1; 4;6),B(0; 1;5),C(—3; 1; 1). BeiurciuTe CKaIIpHOE TPOU3BEICHUE
AB - CB.

2.

JlaHbl BexTOpsl @ = [+ J — k, b = 37— 2j + k. Berancmure |b — d|.

3.

—_—
Haiinute koopanHaTel BekTopa AB.

Yy
A
) = 1 2 3 4
\B
-1
« (6;—1) | (2;-1) [ (-1;6) [ (4 1)




4.

-2 6
Brraucnure onpenenurens ‘ 1 s ‘
S.
(1 =3 _ (-5 6
Janbl Matpuipl A = (O _4) uB = ( 1 ?). Broruncnure 24 + B.
-3 0 -8 6 —4 3 7 12
5" ) (5" o) (5" 3) (5 T5s)
6.
OTMeThTe BEpHbIE SKBUBAJICHTHOCTH, AeHcTBYIOLME npu x — 0.
sinx ~ x [Inx +1~x | cosx ~ x [ +x0)™ —1~mx
7.
OtmeTbTe BepHBIE (POPMYIIBI.
C —KOHCTaHTa.
o f\ _fla—fg , ,
-9 =f9-fa | (L) =22 C-fy=r ©) =0
g g

8.
OTmeTbTe Bce BEpHbIE (HOPMYJIBL.

, 1 1
(arctgx)’ = cosa)? (Inx)' = -

. , 1 ,

(arcsinx)' = — - (@) = a*
9.

Brruncnure nponssoanyio Gpynkuun y = cos(5x2 — 10).

—sin(10x — 1) | —sin(10x) | —10x - sin(5x2 — 10) | —sin(10x — 10)
10,

Brruncnure npousBoaHyo GpyHknun y = x - sinx.

x%(3sinx + x cosx) ’ 3x%cosx —3x% cosx ’ x?(3sinx — x cosx)
11.

Haiinure 3HaueHune GyHKIUU y = ;—_ 82 B TOYKE JIOKAJIbHOTO MHHHMYMaA.

12.

Ha pucynke nzo0pakeH rpaduk npou3BoIHONU GYHKIUU Y
KOJIMYECTBO KPUTHIECKUX TOYeK QyHKIwmn v = f(x).

f(x). Onpenenure o rpaduxy




-2 1 0 1 3

-1

12.

Ha pucynke uso0paxkeH rpauk npou3BoaHon GpyHkuuu y = f(x). 3anuumre nHTEpBaIbI
Bo3pactanus GpyHkuuu y = f(x).

y = f'(x)

13.

Ha pucynke u3obpaxen rpaduk npousBoanoi pyHkuuu y = f(x). 3anummre HvHTEPBAIbI
yObiBanus GyHkiwn y = f(x).




14.

OTmeTbTe Bce BEpHbIE (HOPMYJIBL.

[xtdx=n-x""14+C | cosxdx =sinx+C
flnxdx=§+C fkiixx]z:tgx—l—(f

15.

Brrunciute neonpeenenusiii uuterpan | (6x2 + 3)dx.

6x3 4+ C 2x34+3x+C 6x3+3x+C 2x3 4 C
16.

OtmMmeThTe BCE BCPHELIC CBOMCTBA ONPECACIICHHOI'O UHTETpajia.

I, fCodx = [, f(x)dx

[, fGodx = [ f(x)dx = [ f(x)dx , ¢ € (a; b)

I:C f(x)dx =C- fabf(x)dx, C — const

J; fdx=0

17.

Brruncnure miomanp miockoi GUrypsl, H300paXXeHHOM Ha PUCYHKE.




y=a’+1

18.

‘ Haiigure KpuTHYECKYIO TOUKy GyHKIMK z = x% + xy + y* — 3x — 6y + 9. |

19.

‘ Haiigute 9acTHYIO MPOM3BOAHYIO MO EpeMeHHOM x Gpynkmmn z = x>y + e + cos(3x + 5y). |

20,

Brruucnute miomaas miockoi GUrypsl, H300pakeHHOM Ha pPUCYHKE.

N\ _ .3
\ / y=x"+2

Jlist mIpoMesKyTOYHOM aTTeCTALUM

TeopeTnueckne BONPOCH! K IK3aAMEHY:

MaTtpuubl ¥ onpeaeJTuTe n

ITonstue w™artpuubl. PasMepHocTs Marpuipl. JuaroHanbHas MaTpuua.
Enunnunas matpuna. Jleiicteus Hag matpuuaMmu. CorictBa. [IpaBriio yMHOXKEHUA
Matpull. TpancnonupoBanure Marpuil. CBOCTBa AEUCTBUM HAJ MAaTPULIAMH.

Omnpenenurenu. [lopsanok onpenenurens. PopMyra pas3iokKeHUs IO CTPOKE
(cronbuy). CpoiictBa ompenenutens. HeBblpokaeHHass marpuna. Bwrumcienue



oOpaTHOl MaTpuilbl (1o anroputmy, metogom JKopnana-I'aycca). Panr matpuiibt
(nBa crmocoOa BHIYHMCIICHUS] PaHTa MATPHUIIBI).

CucreMbl JIMHEHHBIX ajIredpanvyecKuX ypaBHeHUM

Cucremsbl JIMHENHBIX anre0pandecKux YPaBHEHHUI. Marpuna
kod(dummenToB. CoBMEeCTHBIC M HECOBMECTHBIE CUCTeMBI. Teopema Kponekepa-
Kanemm. Meron Kpamepa, B Kakux ciydasix OH IpUMEHUM. MaTpU4YHBIN METOJ, B
KAaKHX CIydasx oH npuMeHum. Merox ['aycca.

JIMHeHHbIe MPOCTPAHCTBA

Onpenenenue JIMHEMHOTO MpOCTpaHCTBAa. JIMHEMHO He3aBHCHMash CHUCTEMaA
BEKTOPOB. ba3uc n pa3MepHOCTh JMHENHOIO MPOCTpaHcTBa. MaTpuua rnepexoaa ot
olHOTO 0Oaszuca K ApyroMmy (IpaBWIIO CcOCTaBieHUs MaTpuilbl). KoopauHaTel
BEKTOpa B HOBOM 0Oaswuce (dhopmyia).

AHAIMTHYECKAsl TeOMeTPHUA

[IpsmoyronbHass W  ToJiApHas  cucTeMbl  KoopauHar.  Dopmyiisl,
CBS3BIBAIOLIUE MPSIMOYTOJBHBIN U MOJISPHBIE KOOPIAUHATHI.

VYpaBHeHUE NpsAMON Ha IUIOCKOCTH, OCHOBHBIE BU/bI YpaBHEHHUM: oOuiee
YpaBHEHUE, YpaBHEHUE NPSIMOM C YIJIOBBIM KO3(DPPUIMEHTOM, KaHOHHYECKOE
YPaBHEHHME, YPaBHEHHME MPAMOM, MNPOXOIAIIECH 4Yepe3 JABE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOJUMO 3amucaTh CAMH YPaBHEHHUS! U CMBICI
UX MapamMeTpoB). YToJI MEXAy NpAMbIMU (POpMyIIbl Il BBIYUCIEHUS), YACTHBIE
ciydyau. dopMyna s BBIUKCICHHUS PACCTOSHUS OT TOYKM JI0 MOPSIMOMl Ha
IIJIOCKOCTH.

YpaBHeHUE MIOCKOCTU B npocTpaHcTBe. HopManbHblli BeKTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: o0OIlee YypaBHEHUE, YpaBHEHHE IUIOCKOCTH,
IPOXOJSIIEH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, MPOXOISAIIEH
yepe3 3aJaHHYK TOYKY IEpIEHIUKYJISIPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IJIOCKOCTH B OTpe3Kax, HOPMAJIbHOE YpaBHEHHE IUIOCKOCTU (HEOOXOAMMO
3anyucaTh CaMH YPaBHEHHUS M CMBICH UX MMapaMETPOB). YTOI MEXIY MIOCKOCTAMH,
YacTHBIE cy4dan. PaccTosiHuEe OT TOUKM J0 ITOCKOCTH.

YpaBHeHue mpsAMoil B mpocTtpaHcTBe. Hanpapnsromuii BekTop. OCHOBHBIE
BU/IBl YPaBHEHMM TIPAMOM Ha IUIOCKOCTH: KAHOHHMYECKOE ypaBHEHHE,
[IapaMETPUYECKUE YPABHEHHUs, YPABHEHHE NPSAMOM, NPOXOASUIEH dYepe3 JBe
3aJIaHHBIE TOYKH, OOIIME YpaBHEHHUs NpsMON (HEOOXOAMMO 3amucaTh caMu
YPaBHEHUSI U CMBICI UX NapaMeTpoB). YTOJI MEXAY MPSAMBIMU B MPOCTPAHCTBE,
YIOJI MEKy IIPSIMOM U IIJIOCKOCTBIO.

Kpussle BTOporo mnopsnaka. KaHOHHYECKHE KpPHUBBIE BTOPOrO TMOPSIAKA:
OKPY>KHOCTb, dJUTHIIC, TuTiepOoIIa, mapadosia (BEIBOI YpaBHEHUH ).

JIuHeliHbIe OnepaTopbl

Onpenenenue JHUHEHMHOrO oreparopa. Marpuua JHHEHHOTO oleparopa
(mpaBwJIO cocTaBiieHus). Marpuua JUHEMHOro omeparopa B HOBOM 0Oasuce
(bopmyna). CoOcTBEHHBIE BEKTOPhI M COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO
omeparopa (ompeaeneHue U cBoicTBa). [IpaBuio oOTBICKaHUS COOCTBEHHBIX
3HAQYEHUH WU BEKTOPOB. XAPAKTEPUCTUYECKUN MHOTOWICH, XapaKTEPUCTUUYECKOE
YpaBHEHHE.

KBaaparuunbie Gopmbl



Martpunia kBaapaTudHoW (QopMbl. 3HAKOOIMPEAEIICHHOCTh KBaAPaTUYHOM
dopmbl. Kputepuii CunbBecTpa. 3akoH wuHepiuu. [IpuBeneHne KBaapaTUIHOU
($bOopMBbI K KAHOHUYECKOMY BUJLY.

Hpenen pyHkumuu

[Ipenen ¢yuxkuuu B Touke. IlepBbiii 3ameuarenbHbIl mpeaen. Btopoi
3aMeyaTeNlbHbIM Tpenen. OKBUBAJICHTHbIE OECKOHEYHO Maible (DYyHKIHUU:
OIpEJIEIEHHE, OCHOBHBIE SKBUBAJIEHTHOCTH.

IMpousBoaHast QyHKUUMK

Onpenenenue Npou3BOAHOM, €€ reoMeTpuyeckuil cmbicii. DopMynsl s
BBIYUCJIEHUS TPOU3BOJHOM CYMMBI, Pa3HOCTH, IMPOU3BEACHUS, YACTHOTO ABYX
byukui.  IlpouwsBogHass  cinokHOM — GyHKIMU.  [Ipouzsoonsvie  OCHOBHBIX
anemenmapuelx @yukyuu (3HaTh Hau3ycTh!). BbIBOA (opMyn 1jsi BbIUMCICHUSA
MPOU3BOIHBIX CIEAYIOMUX (PYHKIMI: x", cosx,sinx,a”. [IpousBonHas dbyHKINUH,
3a1aHHOMN IapaMeTPUYECKHU. Jlorapupmuueckoe mupepeHrpoBaHue.
[Ipon3BoAHBIE BHICIINX MOPSIIKOB.

Hpunoxenuss npousBogHoii. Uccienopanne ¢GyHKuuil npu moMoIIu
NMPOM3BOJAHBIX

Bo3spacrtanue u yobiBaHue QyHKIIMH, HEOOXOAMMOE U JOCTATOUHOE YCIOBUSI.
OkctpemyMbl  (pyHkiuu. Heobxoaumoe ycioBue s3kcTtpemyma. JloctarouHoe
YCJIOBHE dKCTpeMyMa (DYHKIIMH B TOUKE. BBITyKIIOCTh, TOUKHM NIeperuoa.

HeonpeneneHHbI HHTErPa

IlonsiTue HeomnpeneneHHOro uHrerpana. CBONCTBa HEONPENEIEHHOTO
uHTerpasia. dopMmysnaa MUHTErpUPOBAHUS MO yacTsIM. Tabnuya unmezpanog (3HAThb
HaU3yCTh!).

OnpenesieHHbI HHTErPaJ

[Tonatue omnpeneneHHOro MHTErpana. I'eoMeTpuyeckuii cMbIca (IJIOMWAIb
KpuBOJUHEHHOW Tpaneuun). Popmyna Hetorona — JleiiOnuna. OcHOBHBIE
CBOMCTBa ompejaesieHHoro uurerpana. Gopmyna UHTErpupOBaHMs MO YacTsIM IS
OINPEJEICHHOT0 HHTETpaIa.

DYyHKIMU HECKOJIbKHUX MepPeMeHHbIX

Onpenenenne @HII. YacTtHble MpOU3BOIHBIE MEPBOTO MOpsaka. YacTHbie
MPOU3BO/IHBIE BBICIIMX TOpAAKOB. [lomHblil auddepenunan nepBoro U BTOPOIro
nopsiikoB. JuddepenipoBanre HesIBHOW GyHKIUU. DKCTpEMyMbl (DYHKIMM IBYX
nepeMmeHHbIX. HeoOxoaumoe ycinoBue skcrpemyma ((popmMyarpoBka), J0CTATOUHOE
ycioBHe dKcTpeMmyMa ((hopMyITUPOBKA).

JAuddepenunajbHbie ypaBHEHUSA

OO6mmit Bug, obiiee perneHue, oomuiit nuarerpai. YactHoe pemenue. 3agada
Komm. [V nepsoco nopsoxa:. ypaBHEHUs C pa3feNsIOMIUMUCS TEPEMEHHBIMU,
onHOpoaHbIe AuddepeHIuaIbHble YpaBHEHUS, JTUHEIHBIC, YpaBHeHUsI bepHyy,
ypaBHEHUSI B MOJHBIX AuQdepenHnumanax (KaHOHUYECKUI BUJ, METOJbl pELIEHUs
Ka)XJIOT0 TUIA YpaBHEHUN).

JIuneitnpie onHopoaHbie AuddepeHuuansHbie  ypaBHenus |l mopsiaka.
Crpykrypa obmero pemenus JIOIAY |l  mopsaka ¢  MOCTOSHHBIMHU
koadurmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIEro perieHus AJis
KaXXa0ro u3 Ciiy4acB (D >0, D=0, D< O). OO1mmi BU JIMHEHHOTO HEOAHOPOAHOTIO



AY Il nopsnka. Crpykrypa obmero pemenuss JIHAY Il nopsaka. Teopema o
HAJIO)KECHUU PEIICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  dMeMEHTapHBIX  COObITHH. HecoBmecTHbIE  COOBITHS.
Omnepanuu Hal COOBITUSIMU.

OmnpeneneHns BEPOSATHOCTH: KJlacCHYeckoe, reomerpuueckoe. CBoicTBa
BEPOSTHOCTH.

VYcinoBHasgs  BepOATHOCTh. TeopemMa ymHOXeHMsA. @Dopmyna  IIOJHOU
BepositHocTh. Dopmyna baiteca. Cxema wucnbiTannii bepHyim. ®@opwmyiia
bepnyu.

JIuCKpeTHbIE, HEMPEPBIBHBIE CIydyailHble BEJNWYMHBL. PacnpenencHue
ciaydanHblX BenuuuH. DyHKIMSA pacupeneneHus: OUCKPETHOW U HENPEPBIBHOM
ciaydanHblX BenuuuH. @Dopmyna i BBIYMCICHHUS BEPOSTHOCTH IIOIAJIAHUSA
CIIy4alHOW BEJIWYMHBI B HHTEpBal. [DIOTHOCTE BEPOSTHOCTENM HENPEPBIBHOU
ClIy4ailHOM BeIn4yuHbl. CBOKCTBA INIOTHOCTH.

Marematnueckoe oxupanue. CBONMCTBA MATEMaTUYECKOTO OXKUIAHUS.
Hucnepcus. CsouctBa aucnepcun. CpegHee KBAaJApPaTHUECKOE OTKIIOHEHHE.
@opMysbl I BBIYMCICHHS MAaTEMAaTHYECKOTO OXHUAAHUSA W JUCIIEPCUH IS
JIACKPETHBIX U HEMPEPBHIBHBIX CIyYalHBIX BEJIMYMH.

MaremaTn4yeckasi CTATHCTHKA

Beibopka.  Cratuctuueckoe — pacrpeaenceHue. BapuanuoHHbIA .
['ucrorpamma, rpaduKk HAKOIUICHHBIX YacTOT. OMIOUpHUYEcKass (PyHKIHUA
pacnpeneneHusi. TodyeuHble OLIGHKH IapaMeTPOB pacHpeleeHUs: BBIOOPOUHOE
cpenHee, BEIOOpOYHas aucnepcus (MCIpaBICHHAs, HEUCTIPABIICHHAS ), BEIOOPOYHOE
CpeHee KBaAPATUIECKOE OTKIOHEHUE.

3a7auu K 9K3aMEHY:
ba3oBas C10KHOCTb:
1. Bextop @ packiaabiBaeTcs 1o 0a3Ucy (ey, e,, e3) CASAYIOMIUM 00pa3oM:
a = —5e; + 2e, + 5e;.
Haiinute KkoopIMHATHI BEKTOPa @ B HOBOM 0a3uce e’ = (e], e, e3), €CIIH
e; = 2e; + e; + ez,
e; =e; +3e; +4e;,
e; = e + 3e;.
2. BeluuciuTe onpeaeanTeNlb YeTBEPTOro mopsiaka:

2 3 4 -1
-2 1 0 3
1 3 5 -6
3 -1 3 0
3. Pemure cucteMy MaTpUIHBIM CIIOCOOOM:
2Zx+y+z=1,

x —4y+2z = -1,
3x —y+2z=0.
4, 38.,[[&‘11/1 110 aHAJIUTUYECKOM reOMCTpPHH Ha IJIOCKOCTH U B ITPOCTPAHCTBC!



4.1 CocTaBbpTe ypaBHEHUE NPSAMOM, IPOXOASIIEH Yepe3 TOUKY A(1, 3) napajuieabHO
pAMOM [, eciii npsiMast [, MPOXOAUT YEPE3 TOUKU M, (—3,5), M, (1, —2).

4.2 CocraBbTe ypaBHEHHME  IUIOCKOCTH, MPOXOJALICH  Yepe3  TOYKHU
A(1,3,0),B(-2,4,1),C(2,0,—3).

4.3 HaiinuTe TOUKY nepeceueHus: IpsiMoi [ U TUIOCKOCTH ()
! x—1 y+2 z-1
5 3 1’
0:3x—4y+z-5=0.
4.4 CocrtaBpT€ KAHOHMYECKHE YpaBHEHUS MpsAMOW [, 3aJaHHOM OOIMMHU

YPaBHEHUSIMH:

- { —X+y=
"x+y—z+2=0.
4.5 CocTaBbTe MapaMeTPUUYECKUE YPABHEHUsS MPSIMOM, MPOXOAIIEH dyepe3 TOUKY
A(—1,1,—1) napajuienapHO IpAMON [, eciiu
x—1 y-—2 z

I = =
) 3 —1

5. IuddepenurpoBanue GyHKINHA OAHOU TEPEMEHHOMN

5.1. Haitnute npon3BOJHYIO CIOXKHOW PYHKIUHU Y

y:cos(3x2+ex); y =arcsiny/3x-1; y:LXa,y log, x- (5+\/>j

(x2 +e )
5.2. HaiiuTe npon3BoaHyo (GYHKIHH Y, , 33JaHHON MapaMeTpHIecKH:

X = arctgt,
{x:cos3t, {x=|nt, 9

1
y \/_ 1+t2

y=sin3t;

6. YUacTHbie TpOU3BOAHBIC (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX

6.1. Haligute yacTHBIC MPON3BOAHBIE (DYHKIIHH:
z=x3+4xly—y3 z=In(x2 +y?2),z = (x* — 2y*)3, z = /1 — 4x2 + 1053,

z =sin?(8x—2y), Z= Y,
X

6.2. HaiinuTe yacTHBIC HpOI/ISBOJIHBIe (byHKuHH 3aIJaHHOM HESIBHO:
e’ +cos(x + y) xyz =0, HalTH Z, z

7. HeomnpeneneHHbIi HHTETpal

7.1. Beraucnure HeonpeaeIeHHBIM UHTETPAT OT IPOOHO-PANMOHATIEHON (PYHKITUN:
2

XS+ X+2 ) X+2 . Xx+1 X+4 “
J.X(X‘Z)(X_Af)dx’ I (x2—3x—4)dx’ '[ 2 I(x—l)(x+2)2d ’
J~ 2 X+5

+4x+13



7.2. BpludcnuTe — HEONpENENCHHBIA  MHTErpal,  HUCHoib3yd  (opmyiy
WHTETPUPOBAHUS 110 YACTSM:

3x+5)cos2xdx; |(2x—-7 e3xdx; 3x2 + x| In xdx .
(3x+5) (2x=7)

7.3. Beraucnure HeonpeaeIeHHBI HHTETPATT OT TPUTOHOMETPUIECKON (PYHKITUH:
J.sin5 X C0s2 Xdx ; J'sin2 x cos™ xdx .

I{oBrINIEHHAS CITOKHOCTD:

1. Pemute cucremy meroaom ["aycca:
5x; + 4x5 + x5 + 3x, = =5,

11 2xy+ x5 + x5+ 4x, =2,

3x;+2x; + x3+ x4 = =3,

X1+ 3x; — 2x3 + 2x, = —4

3x; + 4x, + 2x3 + x4 = 16,

X1+ 7x; +x3 +4x, = 23,

2x, + x5 + 3x3 + 5xy = 10,

4x; — 3x; +4x3 + 6xy, = 1.
X1+ 2x; —3x3+4x, =7,
2xy+5x5 4+ x5 —2x, =5,

3x, — 7x5 + 4x3 + 5x, = —11,
7x1+ 2x; —x3+ 1lx, = 6.

2. Haiigute coOCTBEHHBIE YKCIa U COOCTBEHHBIE BEKTOPHI JIMHEHMHOTO oreparopa,

1.2

1.3

5 -3 1
3aJJaHHOTO MaTpUIEeH A = ( 2 0 1).
-2 2 1
3. IlpuBeauTte kBagpaTUIHyrO (HOPMYy K KAaHOHHYSCKOMY BHAY U OIPEACITUTE e

3HAK:

3.1 q(x) = x2 + 2xyx, + 2x,x3 — 3x2 — 6x,x5 — 4xZ;

3.2 q(x) = 2x? + 8xyx, + 4xyx, + 9xZ + 19x2.

4. IpunosxeHus Npou3BOIHON (PYHKITUU OJTHOM EPEeMEHHON

HaiimuTte wHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl GYHKIMA U HHTEPBAIbI

BBITTYKJIOCTH (PYHKITUH: y = 21n (i) - 3.

5. [IpuI0KeHUs YaCTHBIX IPOU3BOIHBIX

Haiigure sKkcTpeMyMbl QYHKIUHU: z = —X2y + Xy? + 4Xy

6. [IpuioKeHus ONpeaeIeHHOro HHTErpaa

6.1. Boruucaure JUIMHY IyTH KPUBOM, 3aJaHHON NapaMETPUUYECKUMU YPaBHEHUSIMU
x =4(2cost—cos2t),

{y =4(2sint-sin2t), 0<t<r.

6.2. Bpruucnaure tmomans QUTYphl, OTpPaHUYEHHON Trpadukamu  (QyHKIIHMA
1/x

y:e—z, y=0, x=2, x=1.
X
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