[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 19.12.2024 15:35:25

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4 MHUHOBPHAYKH POCCHH

(enepanbHOE rocyiapcTBeHHOE 0I0/1KeTHOe 00pa3oBaTeIbHOE YUpesKIeHne
BbICIIIET0 00Pa30BaHUA
«Cankr-IlerepOyprckuii rocyiapcTBeHHbIN TEXHOJIOTHYECKUIT HHCTUTYT
(TeXHHUYeCKUI YHUBEPCHUTET)»
(CIIOI'TU(TY))

YTBEPXIAIO

[IpopexTop no yuebHou u

MeTOoauYecKoi paboTe
b. B. IlexapeBckuit
« » 2024 rona

PaGouas nporpaMma JMCIUMIIMHBI

MATEMATHKA

HanpaBnenune noaroToBku
16.03.01 Texnuyeckas pu3nka
HanpasnenHocTh porpaMMsl OakaiaBpuaTa
HMudgposas pusuka marepuaaos
KBanuduxamus
bakauasp
dopma 00yueHust

Ounas

@DakynbTeT: HH(POPMALNMOHHBIX TEXHOJIOTHH U YIIPABJICHUA

Kadenpa maremaTrnkm

Cankr-IlerepOypr
2024

b1.0.05



COJAEPKAHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/Iﬂ IO JUCHHUITIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHHUS 00Pa30BATCIIEHON MPOTPAMMBI .......vverveeireaneeesineanees 4
2. MecTo QUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON HPOTPAMMBI ......vivvenrienrenieesieesneseeenenns 6
RO R0 S 0107 (0300700 01070 5 05 ST 6
4. COACPIKAHUE JIUCIIHTIIIITHBL . ....ceutveeiuteeesnteaessteeesateeessseeessteeessseeeasseeaasseeeasseeaasbeeeanbeeesseeannreeannnas 7
4.1. Pazgennl JUCIUTUIAHDBL U BUIBI 3AHITHH .....cceevvvvresieeeesiistiiissssssssesssssssssssessesssssnnsesesenes 7
4.2 ®opMHUpPOBaHWE UHIUKATOPOB JOCTHKCHUSI KOMIICTCHITUHN pa3elaMy TUCIHUIUIAHEI ..... 7
4.3, 3aHATUS JIEKIIAOHHOTO THIIA ......ceeeieerrsranssseesssessssssassessssesssssasnssssessesssssssseeessemsrssnsereeerns 8
4.4, 3aHATUSA CEMUHAPCKOTO THITA .....vveersreesreessreasreessneasseessseassesssneessessnneessessneessessnesssesansesnns 13
4.4.1. CeMUHAPBI, MPAKTHUECKUE ZAHITH . . ... eevneeenneennteanteennteenteeneeeneenneeanaeenes 13
4.4.2. JIaOOPATOPHBIC BAHITHS . . .. vventeeneeenntenneeenneennee e enteenneeeneeenneeaeeennneenns 16
4.5. CaMOCTOSTEIBHAS PAOOTA OOYUATOIIIIXCS .. vvenreesreasreessreesseessreaseessnessseesnneesesssseasseeses 16
5. [lepedyeHn yueOHO-METOIUYECKOTO 0OECTICUSHUSI 111 CAMOCTOSITEIIbHONU PabOThI
OOYUAFOTIIUXCS TIO JIMCIIATIIIIIHE ... .vvuveenteeaseeeseeasseesseeasseessesasseeseesnseesseessseessneesseesnnsansesssnesnseenes 17
6. @OHJI OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS IPOMEKYTOUHON ATTECTALIUH «..voevvveneeerennnnes 17
7. IlepeueHb OCHOBHOM U JONOJHUTEIBHON Y4eOHOM TuTEpaTyphl, HEOOXOIUMOM IS
L0103 :101S35 076 00105 (o105 00 105 0 ¢ 3 G 18
8. [lepeuenn pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « HTepHeT»,
HEOOXOIUMBIX JUISI OCBOEHUS JUCIIHIIITHHBL ......ceeviiiiiiiiieieesieeeeeeeeeeeeseeeeeeeeeeeseseeeeeseessessesesseeeseens 20
9. MeTtoandeckne yKazaHus Ui 00YJarOIIUXCS TI0 OCBOSHUIO JUCIIUIIITUHBL. .....cevveeneeererenne 20
10. Tlepevenp HHGOPMAIIMOHHBIX TEXHOJIOTHH, HCIIOIB3yEMbIX TTPH OCYIIECTBICHUN
00pa30BaTENBbHOTO MPOIECCA MO TUCIIUTIIIIHE ... veeuvveseeesueeasreessesssseesseesnseessesssseesseesnseesseesnseenes 20
10.1. THOOPMAILITMOHHBIE TEXHOIIOTH ... c.uveeseeeesreesereasreesseeasneessneasseessnsaseessesaneesnnsasnessnnesnes 20
10.2. ITPOTPAMMHOE OOECTIEUCHHME. ... vveeureeneeesreesnreasreessneaneessnesreesseeaneessneaneesnneaneennnesnnes 20
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CUCTEMBI -....vvvinveeireanreesieeaneeeseneannes 21
11. MarepuansHo-TexHHUUECKas 60a3a, HEOOXOAMMast ISl OCYIIECTBICHHSI 00pa30BaTEIbHOTO
TIPOIIECCA TTO JIVICTIHTIITIIHE ...uvvveensteesssteessseesssessssseesnseeessseessnseeessseessaseesasseesnssessssessnsnessnsnessnsees 21
12. OcoOeHHOCTH OCBOEHUS AUCHIUTUTHHBI MHBAIUIAMU U JTUIIAMH C OTPaHUYEeHHBIMH
BOBMOIKHOCTSIMU 3ITOPOBBT «.vvvveenttieesteeasseesnssessatsessseeessssessnsesesssessssseesssseessssesssssessnssessnssessnsees 21
DOH/T OLEHOUHBIX CPEIICTB .. ..uvveeusteeassrreasseessseeasseesseeeasseeesssesessseeessbeeeasseeessbeeaasseesabseeaneeesnnnas 22



1. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yYEeHHUsI 10 JUCHUIIMHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTaTaMH
O0CBOCHUSI 00pa3oBaTeIbHOM MPOrPaMMbI

KOI[ 1 HAUMCHOBAHHC

KOI[ 1 HAMMCHOBAHHWC MH/IHUKATOpa

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

KOMIIETCHIIUH JNOCTHKEHHSI KOMIIETEHIIUU (ZeckpunTOpsl)
OIIK-2 OIIK-2.1 3HaTh:
Cnoco0Oen npuMmensTh | Mcnosp3oBanue MaTeMaTHYECKOro | OIPEAeICHHs OCHOBHBIX ITOHATHI 1 0a30BbIe TCOPEMBI JTHHEHHOM anreopsl (3H-1);
METO/bI anmapara Ui ONHMCAaHWs, aHajiu3a, | yPaBHEHHUs NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE, YPABHEHUS KPUBBIX BTOPOIO
MAaTEMAaTHYECKOrO TEOPETHYECKOT0 U DKCIEPUMEHTANBHOIO | mopsaka (3H-2);
aHaau3a, HCCIICIOBaHU u MOJEIUPOBAHUS | ompe/ie/iCHUE MOHATHS MIPeieia U OCHOBHbBIC TeopeMbl 0 mpenenax (3H-3);
MOJICIIMPOBAHHUS, (u3UYeCKUX M XHMHYCCKUX CHUCTEM, | OCHOBHBIC OHSTHS U TeopeMsbl quddepeniuansHoro ucuucienus (3H-4);

ONTUMU3ALNH U
CTaTUCTUKH IS
pelieHus 3aaad,
BO3HHUKAIOIINUX B X0/
npodeccnoHanbHOM
NEeATETbHOCTH

SIBJICHUW W TIPOIIECCOB, UCIOJIB30BaHUS B
oOyueHuun u npodeccruoHaTbHON
JeSITeTbHOCTH.

OCHOBHBIC TOHSTHS U TEOPEMbI HHTErpasibHOTO Hcuncienus (3H-5);
MOCTAaHOBKY 3a/1a4 [yl OOBIKHOBEHHBIX UG GepeHINaTbHBIX YPAaBHEHUN, THITbI
ypaBHEHUI U cTaHIapTHBIC MeTO bl X pemeHus (3H-6);

orpe/encHus1 0a30BbBIX MOHIATHIT U OCHOBHBIE TeopeMbl Teopuu psiaoB (3H-7);
0a30BbIe MOHATHS U Teopuu BepositHocTel (3H-8);

OCHOBHBIE TOHATHUS U METOJIbI MaTeMaTHueckoi craructuku (3H-9).

Ymern:

BBINOJIHATH ONEPAlMK HaJl MAaTpULIaMH, UCCIIEI0BAaTh U PEIaTh CUCTEMbI
JMHEHHBIX anreOpandeckux ypaBHeHui (Y-1);

pemaTh 3aa4i Ha MPSIMYIO M IUIOCKOCTh B TIPOCTPAHCTBE, TPUMEHSIS armapar
BEKTOPHOI1 anredps! (V-2);

BBIUUCIIATH MPEeibl ocieaoBaTenbHocteit u pynkumii (V-3);

BBIYUCIISATH MPOU3BOHBIE U AU depeHnransl QyHKINI 0HON 1 HECKOIBKUX
nepemeHHbIx (Y-4);

BBIYHCIIATh HHTETPAJIbl PYHKIUI OJHOW M HECKOIBKUX nepeMeHHbIX (Y-5);
pemath 3agaqy Komm n Haxoquth o01me penieHuns sl OOBIKHOBEHHBIX

g depeHIanbHbIX ypaBHeHui (Y-6);

UCCIIeI0BATh CXOJUMOCTbD YHCIIOBBIX U QYHKIMOHAIBHBIX Pa0B (Y-7);
OTIPENIeNATh BEPOSITHOCTh COOBITHH, HAXOAUTh XapAKTEPUCTUKU CITyJaiTHBIX
BenmunH (Y-8);




Kox 1 HanmenoBanue
KOMIIETEHIINU

KO,Z[ U HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHUSA KOMIICTCHIIUN

[Tnanupyemble pe3yabTaTbl 00ydeHUs
(ZeckpunTopsl)

OIPEICIISATh CTATHCTUYCCKUE XapaKTEPUCTUKH 110 3a1aHHOM BeIOOpKE (V-9).
Baangers:

HABbIKaMU MPUMEHEHHUSI METOJI0B aHAJTUTHUECKON TreOMETPUU U JIMHEHHOW anreopsl
K PELICHHIO MPHUKIAAHbIX 3a1a4 (H-1);

HaBBIKAMHU MPUMEHEHUSI METO10B T (HepeHIIHATEHOTO UCUUCIICHUS K
UCCIIeI0BaHMI0 QDYHKIIUI U HAXOXKICHUIO X SKCTpeMaibHbIX 3HaueHuit (H-2);
HABBIKAMU OIPEIETICHHUS HICKOMBIX BETMYMH METOJIaMU MHTETPaIbHOTO
ucuncienus (H-3);

HaBBIKAMH aHAJIM3a MOJIEJICH MPOIIECCOB, OMHUCHIBAEMBIX AU (epeHInaIbHBIMU
ypaBaenusimu (H-4);

HaBBIKAMHU TIPE/ICTaBICHUS PYHKIMI B BUJe cymMbl psiia (H-5);

HaBBIKAMH aHAJIHM3a JAHHBIX METOJAAMHU TEOPUU BEPOSITHOCTH M MAaTEMAaTHIECKOM
craructuku (H-6).




2. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K AMCLUUIUIMHAM o0s3aTenbHOW vactu. Koja JUCHUIUIMHBL 110
yuebnomy miany b1.0.05. /lucuuninna u3ydyaercs Ha mepBoM 1 BTopoM Kypcee (1-4 cemectp).
JucuunnnHa «MaTeMaTuka» U3y4aeTcsi Ha OCHOBE 3HAHUH, MOJIYYEHHBIX IPU U3YYEHUH

Kypca DJIEeMEHTapHONH MaTEeMAaTUKH B CPEAHEM YIeOHOM 3aBE/ICHUU.

3HaHI/IH, HAaBBIKM U YMCHMUAI, HpI/IO6peTéHHI>Ie IIpU U3YUCHHUHN NTUCIHUILINHBI «MaTeMaTI/IKa»,
H€O6XOI[I/IMBI IIpyu HM3Y4YCHHUH TaAKUX AOUCHUIUIMH KakK «q)mm(a», ((HpI/IKHa,Z[HaSI MCXaHHUKa»,

«Teop CTHYCCKasi1 MEXaHHUKa», «MCTpOJ'IOFI/IH, CTaHAapTU3aluAa

cepTuduKaims»,

«BpluncnuTenbHble MAlIMHBI U KOHTPOJUIEPBI» U JIp., @ TAKXKE B HAYyYHO-HCCIIEI0BATEIbCKON

pabore.

3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHUYECKHIX
Bun yuebnoit paboTbl Hacos
Ounas hopma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbI 14/504

(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 262
3aHSTHS JICKIIMOHHOTO THITA 108
3aHATUSL CEMUHAPCKOIO TUIIA, B T.4. 144

CEMUHApBI, IPAKTUYECKUE 3aHATHUS 144
nmabopaTopHbIe pabOTHI
Kypcooe npoexktuposanue (KP nam KIT)
KCP 10
JpyTye BUIbl KOHTAKTHOW pabOTHhI

CamocrosiTesibHas padora 170

KonTtpoJas 72

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) 9 Kp, 3PI'P

®opma npome:kyTouHoii arrecranum (Kp, KI1, 3ager, sx3ameH)

3ager (1-it u 3-it
CEMECTp), FIK3aMEeH
(2-it u 4-1
CEMECTD)




4. Conepxanue TUCHUILINHBI
4.1. Pa3nensl AUCHUILIMHLI M BUABI 3aHATHH

3anaTus
CEMHUHAPCKOT0
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1. | Jluneiinas anrepa 8 8 6 OIIK-2
2. | Bekropnas anreOpa v aHaTUTHYECKAS 14 8 4 OIIK-2
TeOMETPHSI
3. | KoMIuiekcHble yrcia 1 MHOTOWICHBI 4 2 4 OIIK-2
4. | BeegeHue B MaTeEMaTHYECKHAI aHAIN3 6 8 6 OIIK-2
5. | AuddepenunanbHoe ucuucieHue GyHkuni 4 8 4 OIIK-2
OJIHOM IIEPEMEHHOU
6 | [Ipunoxenus nuddepeHnraIbHOTO 2 8 OIIK-2
ucyuciaeHus: QyHKIMN OAHON epeMeHHOM
Hroro 3a nepBblii cemecTp 36 36 32
6. | [Ipunoxenus quddepeHnaIbLHOro 8 2 OIIK-2
ucuuciaeHus: QyHKIMN OAHON nepeMeHHOM
7. | UaTerpanbHOe ncuucienne GpyHkui oqaon | 10 18 14 OIIK-2
[IEPEMEHHOM.
8. | duddepeHnnanbHoe U UHTETPATIHHOES 18 16 20 OIIK-2
ucYncieHne QyHKIUI HECKOIBKUX
NIEPEMEHHBIX
Hroro 3a BTOpOIi cemecTp 36 36 34
9. | O6bIKHOBEeHHbIE U PepeHIINATbHbIE 8 16 20 OIlK-2
ypaBHEHHMSI
10. | YucnoBsie U GYHKIIMOHATIBHBIC PSIIbI 10 20 32 OIIK-2
Hroro 3a Tperuii cemecTp 18 36 52
11. | Onpenenenue BepoOSTHOCTU COOBITUIN 4 10 12 OI1K-2
12. | luckpeTHbIe U HeNpephIBHbIE CITydaiiHbIe 6 12 12 OIlK-2
BEJIMYHHBI
13. | OCcHOBBI MAaTEMATUYECKOW CTATUCTUKU 8 14 28 OIIK-2
Hroro 3a yeTBépThIil ceMecTp 18 36 52
UTOrO 108 144 170

4.2 ®opMupoBaHMe HHIAUKATOPOB JOCTHKEHUS KOMIIETEHIHIl pa3/ieamMu

AUCUUILIMHBI
No Kon nnnukaropon
wn JOCTHKEHUS HaumenoBanue pa3aena JUCHUILTAHBI
KOMTIETCHIINH
1 OIlK-2.1 Jluneiinas anrebpa
2 OIlK-2.1 Bektopnas anreOpa v aHaTUTUYECKAsi TEOMETPUS




No Konx nnaukaropon
i JIOCTHOKCHHUS HaumenoBanue pasjena JUCIHUTIIMHBI
KOMIETEHINH
3 OIlK-2.1 KomriutekcHble yncina 1 MHOTOYJIEHBI.
4 OIlK-2.1 BBenenue B MaTeMaTHUYECKU aHAIIN3
5 OIlK-2.1 Juddepennmanbaoe ucurcienne GyHKIUNR O THON
MIEPEeMEHHOI
6 OIlK-2.1 [Tpunoxxenus quddepeHnnaIbHOro NCYUCISHUS (QYHKIIHMA
OJIHOY IIEPEMEHHOMN
7 OIlK-2.1 WuTerpanbHoe ucuucienue GyHKIUN 0JHON epeMEeHHO.
8 OIlK-2.1 JuddepeHnmransHoe U HHTETPATBHOE HCUUCIICHUE (YHKITUI
HECKOJIbKUX MEPEMEHHBIX
9 OIIK-2.1 OO0bIkHOBEHHBIC U DepeHITNATEHBIC YPaBHCHUS
10 OIlK-2.1 YucnoBble M QYHKIIMOHAIBHBIE PSIBI
11 OIlK-2.1 Omnpenenenre BEpOITHOCTH COOBITHIA
12 OIlK-2.1 JlMCKpeTHBIE ¥ HENIPEPBHIBHbBIE CIyYaliHbIE BEIUYUHbI
13 OIlK-2.1 OCHOBBI MAaTEMaTUYECKON CTAaTUCTUKU

4.3. 3anaTHNd JeKIIUOHHOI0 THIIA

No paznena
IUCLIAILIN
HEBI

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUS

O0bewm,
aKaj.
Yachl

HNunosanuon
Has popma

1

IlonsiTne nuHeiHOro npocrpancrsa. Ilpumepst. JIuHenHas
3aBUCUMOCTh U JIMHEWHAas HE3aBUCHUMOCTb JJIEMEHTOB
JMHENHOro nmpocTpancTBa. PasmepHocTh U 6a3nc TMHEHHOTO
npocTpaHcTBa. EMMHCTBEHHOCTH pa3iokeHus o 6a3ucy.

Paz6op
KOHKPETHBIX
CUTYyalHil

Martpuiibl, OCHOBHBIE TTOHATHS. ONpeeuTeNb KBaIpaTHOM
MaTtpuipl. Onepanny HaJ MaTpUIIaMU U UX CBOWCTBA.

O6parnas matpuiia. Heo6xoaumoe u 10CTaTOYHOE YCIOBHE
o0paTuMocTi MaTpPUIIBI. Cucremsl JTUHEHHBIX
anredpanvdecKux YpaBHEHUH, MaTpHUYHbIE (bopMbI
npencraBienus. Teopema Kpamepa.

Paur wmarpunsl. Teopema o  0a3sucHOM  MHUHOpeE.
Pazpemmmocts  cucTeMBl  JIMHEHHBIX — ajredpanyecKux
ypaBHeHui: TeopemMa Kponekepa-Kanemnu. ColicTBa
pelIeHni OAHOPOAHBIX CUCTEM JIMHEWHBIX anreOpanyecKux
YpaBHEHUM.

BekropHble  BEIMYMHBI M I€OMETPUYECKHE  BEKTOPBL.
JlvuHeitHple omepanuMu HaJ BEKTOpaMH, HX CBOWMCTBA.
TeopeMa 0 NMHENHON 3aBUCUMOCTH JIBYX, TPEX U UYETBIPEX
BEKTOpOB. KoopauHaTel BEKTOPOB, CBA3b C JIMHEHHBIMU
OIEPALMSIMU.

CkansipHoe, BEKTOPHOE U CMEUIAHHOE TMPOU3BEIACHUE
BeKTOpoB.  OmpenesieHUe, CBOWCTBA, BBIYUCICHUE B
JIEKapTOBOM Oasmce.

HekaptoBa cucrtemMa koopauHaT. Paauyc-BekTtop H
KOOPJUHATHI TOYKHU MPOCTPAHCTBA. 3aganue
FEOMETPUUECKUX OOBEKTOB YpaBHEHHMSIMH. YpaBHEHHE
IJIOCKOCTH B TpocTpaHCTBe. PaccTosiHME OT TOYKH 10
TJIOCKOCTH.

[TpobnemHuas
JICKII U




Ne paznena
AUCHUITIIN
HEBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

HNunoBannoH
Has popma

IIpssmMass B DIPOCTpPaHCTBE: pPa3jau4HbIC BU/Ibl ypaBHEHUH,
paccTosiHUE OT TOYKH JO IIPSIMOH.

B3aumHOe pacnosiokeHHe TpSAMBIX M IUIOCKOCTEH B
IpOCTpaHCTBE. 3ajlayd Ha TMPSMYI0 M IUIOCKOCTh B
IIPOCTPAHCTBE: Yrojl MEXIy IUIOCKOCTSMH, YIOJd MEXAY
PSIMBIMU, YT'OJI MEXKY MIPSIMOM U TJIOCKOCTBIO.

Paz6op
KOHKPETHBIX
CUTYyalHi

[Tpsimast Ha miockoctu. I[IpeoOpazoBanue KOOpAWHAT TPU
3aMeHe JekapToBoro ©Oa3uca Ha IUIOocKocTH. [lonmspHas
CUCTEMA KOOpJUHAT.

Kpuble BTOporo mopsjaka (KOHMYECKHE  CEUEHUS):
KaHOHWYECKHMH BUJl YpaBHEHUH, OCHOBHBIE CBOMCTBA.

KommuekcHbie qucia. Anrebpanueckas,
TPUTOHOMETpHUUECKas, HoKa3aresbHas ¢dopma
KOMIUIEKCHOIO  4ucia.  ApuMeTHdyeckue  Oomnepaluu,
BO3BE/ICHUE B CTEIEHb.

Mpuorounensl. Omnepanuu Hajg MHorowieHamu. KopeHb
MHorowieHa. OcHoBHas TeopeMma anreOpbl. Teopema be3y.
Pa3noxeHre MHOrouwieHa Ha JJMHEWHBIE COMHOKUTEIH.

OKpecTHOCTh TOYKM YHMCIOBOM MpsiMOH. beckoHeuHO
yranéHusle Touku. OrnpeneneHue npejaena, reoMeTpudecKas
uHTepnperauus. EnuHcTBeHHOCTh — mpenena. Ilpemen
10CJIE0BATEIHHOCTH.

[TpobGnemHuas
TICKIUS

OcHOBHBIE TEOPEMBI O Npeeaax. 3aMedaTelbHble IPEIEIbI.
beckoHneuHo Mainble, 0€CKOHEUHO OOJIbIINE U OTPaHUYEHHbIE
(GyHKUMU:  ONpeleNeHHsT U OCHOBHBIE  TEOPEMBI.
ApudmeTnueckre onepanuu Haj npeieaamH.

CpaBHeHue GeckoHeuHO MabiX. HempepblBHOCTh (QyHKIIUU
B Touke. Kiaccupukanus paspeiBoB. HemnpepslBHOCTH
dbyakuuu Ha otpe3ke. Teopema Beiiepmrpacca. Teopema
bonprano-Komm.

JuddepenunpyeMocTsb byHKIMH, CBA3b c
HEIPEPBIBHOCTHIO. ITonsrTHst middepennnana u
IIPOU3BOJHOM, UX TEOMETPUUECKUN N MEXaHUYECKUI CMBICII.

[TpaBuna nuddepenumpoBanus. Tabmuma HTPOU3BOIHBIX:
BBIBO/T HEKOTOPBIX dhopmyiL. [IpousBoHbIE u
Qg depeHImatbl BHICIINUX MOPSIKOB.

HToro 3a nepBblii cemecTp

36

Teopembl o guddepeHurpyeMbIX (YHKIUAX: TEOPEMBbI
®epma, Posust, Jlarpanska, Komm. ITpasuiio Jlonurans.

Muorounen Teitnopa. @opmyna Telnmopa ¢ OCTaTOYHBIM
yiieHoM B (hopme Ileano u Jlarpamxka. @opmyna Maxkinopena
Uit QyHKIUN e”, sin x, COsX. [Ipumenenue GopmMyiibl
Telnopa.

Paz6op
KOHKPETHBIX
CUTYyalHi

Monotonnocts  ¢yHkumu.  HeobOxomumoe — ycioBue
MOHOTOHHOCTH. I[OCT&TO‘-IHOG YCJIOBUC MOHOTOHHOCTH.
OkcrpemyM. Heobxoaumoe ycmoBue skctpemyMma. [lepBoe u
BTOPOE JIOCTATOYHOE YCIOBUE IKCTPEMYMa.




Ne paznena
AUCHUITIIN
HEBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

HNunoBannoH
Has popma

6

Boinyknocts GbyHKIMH. HeobOxonumoe yCII0BUE
BBITYKJIOCTH. Jl0CTaTOYHOE YCIIOBHE BBITYKJIOCTH. TOYKH
nepern6a. ACUMNTOTH rpaduka QyHKIHH.

ITepBooOpazHas " HEOIIpeNCIEHHBIN UHTErpall,
OIIpEleJICHUE U OCHOBHBIE CBOWCTBa. VHTErpupoBaHue 1o
yacTsM M 3aMEHa IIEPEMEHHOM B  HEOIPEIEICHHOM
HHTETpaIe.

Onpenenéuuplii  uHTEerpana  Pumana.  Onpepnenenue,
ceorcrBa. Teopema O cpeaHeM, I'€OMETPUYECKHMM CMBICI
MHTETpaa.

[Ipobnemuas
TEKIUs

3amMeHa MEPEeMEHHOW W MHTEIPUPOBAHUE IO YACTSIM B
onpenenéHHoM wuHTerpane. HecoOCTBeHHbIE MHTETpaIbl
MIEPBOT0 U BTOPOI0 POJa.

I'eomeTpuyeckne NPWIOKEHUS ONPEACIEHHOIO MHTErpania:
HaXOXKJeHHe momany Guryp (B A€KapTOBBIX KOOpAMHATAX,
C IapaMeTpUYEeCKH 3aJaHHbIMM TIPaHULAMHU, B IOJSPHBIX
KOOpJMHATax), JAJMHA KpHUBOM (OmpejaeseHue, MOHATHE
CHIPSAMIISICMOM KPUBOM, (OPMYJIbI [UIsSI HAXOXKICHUS JUTUHBI),
00BbEMBI TeJ (MO IJIOMIAJAAM IONEPEUHbIX CEYEHUH U Tel
BpAIlICHNS).

Paz6op
KOHKPETHBIX
CUTYyalHi

OYyHKIUA  HECKOJIBKUX  IIEPEMEHHBIX:  OIPEIEICHUE,
crnocoObl 3anaHud, rpaguk, auHUM ypoBHS. Ilpenen u
HEIPEPBIBHOCTD.

HuddepernunrpyeMocTs QyHKIMNH HECKOIBKUX NEPEMEHHBIX.
YacTHble NPOM3BOJIHBIE, HX TE€OMETPUYECKHH CMBICI.
Heob6xomumoe yCIIOBHE nudPepeHInpyeMOCTH.
JocraTouHoe yCIIOBUE b hepeHIPYyEeMOCTH.
JlnddepennripoBanme ca0KHON QyHKINH.

[TpousBonnble W 1uddepeHansl  BbICHIMX MTOPSIKOB.
Teopema o mepectaHoBke mopsiaka audhepeHIInpOBaHUS.
dopmyiia KOHEUHBIX NpHpaiieHuil u gopmyna Teitnopa ans
(GyHKIMI IBYX TEPEMEHHBbIX.

OxctpemMyM (GyHKIUN JBYX nepeMeHHbIX. Heobxoanmoe
ycIIOBUE IKCTpeMyMa. J[oCTaTOYHOE YCIIOBHE IKCTpEMYyMa.
[ToBepxHOCTH B mpocTpaHcTBe. ['pamueHT  (QyHKIUH
HECKOJIbKMX TepeMeHHbIX. KacaTenbHas IUIOCKOCTh K
noBepxHocTu. HesiBHbIEe GyHKIMY, UX nuddepeHmpoBaHue.

[IpoGnemHuas
JeKIHS

JIBOWHOW HMHTErpaJl: ONpPENEIEHUE, CBOWCTBA, BHIYUCICHHUE.
Cpennee 3HaueHre QYHKIINU IBYX EPEMEHHBIX.

3aMeHa NEPEMEHHBIX B JBOMHOM HHTerpaie. Buruncienue
JIBOMHOTO MHTErpajia B NOJISIPHBIX KOOpAMHATAX.

[TpunokeHuss JBOWHBIX WHTETPANOB: Macca TUIACTHHKH,
IIEHTP MacC MIACTUHKH, MOMEHT MHEPIIMH, 00bEMBI TEII.

TpoHHON MHTErpai: ONpeIeIeHUE, CBOMCTBA, BBIYUCIICHUE.
Cpennee  3HaueHue  (QYHKUMHM  TpEX  IEPEMEHHBIX.
IIpuioxxeHus TPOMHBIX UHTETPAJIOB.

TpoiiHoil uHTerpan B chEepUYeCKUX W LIUIMHIPUYECKUX
KOOpJMHATAX.

10




Ne paznena
AUCHUITIIN
HEBI

HanmMmenoBanune TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

HNunoBannoH
Has popma

HToro 3a BTOpOIi cemecTp

36

3anmaun, npuBojsnre K AuddepeHnnaIbHbIM ypaBHEHUSIM.
Juddepennnanbabie ypaBHEHUS TIEPBOTO MOPSAIKA, (POPMBI
npencrabieHus. 3amada Komwm s ypaBHEHUMH NIE€pBOIO
nopsiaka. Teopema CymiecTBOBaHUS W €IMHCTBEHHOCTH.
O6miee, yactHoe W ocoboe pemieHune audGepeHITNaTLHOTO
ypaBHEHHSL.

Paz6op
KOHKPETHBIX
CUTYyalui

['eomeTrpuyeckass  uHTEepmperauus  AuddepeHInaIbHbIX
YpaBHEHUU MEPBOro Mnopsaka. Meron M30KIuH. YpaBHEHHS
BBICIIMX NOPAIKOB: 3aaaya Ko, TeopeMa CylecTBOBaHMS
U €IUHCTBEHHOCTH, obmiee pemienue. (uddepennumansabie
YpaBHEHUsT  BTOPOTO  MOps/IKA: TIE€OMETPUYECKUX U
MEXaHUYECKHI cMbIch 3a1a4n Komm.

Jluneiinple muddepeHnraIbaple  ypaBHEHUs. JIMHEHHBIN
mubdepeHnmaneuplii  oneparop.  CBolcTBa  pelieHuit
JMHEWHOTO OJHOPOIHOTO TU((PEPEHIINATBFHOTO YPaBHEHHUS.
Onpenenurens Bponckoro. JluHeiHass HE3aBUCUMOCTh
pelieHui JMHEHHOTO OJIHOPOAHOTO ypaBHEHUS,
dyHIaMEHTalIbHAS CUCTEMa PEIICHUM, CTPYKTypa OOIIero
pelIeHusl.

Crpykrypa peleHns JUHENHOTO OJTHOPOJIHOTO
mupdepeHnmanpsHoro  ypaBHeHus.  Haxoxxnenuwe — ero
pelIeHnss METOJOM BapHallMM ITPOU3BOJIBHBIX IMOCTOSHHBIX.
[TocTpoenue ¢yHIaMEHTAILHOW CHCTEMBI PEIIEHUN st
JUHEHHOTO OJHOPOJIHOTrO AU(QPepeHINaTbHOIO YpaBHEHUS
C TIOCTOSIHHBIMU KO (PUIIMEHTAMH.

10

[TonsitTue umcnoBoro pspa. OmnpenencHue CYMMBI pAla,
CXOJIMMOCTb M PACXOAMMOCTb YHUCIOBBIX psAnoB. Kpurepuit
Kommu cxomumoctu  psgoB. Heobxonumoe — ycioBue
CXOJIUMOCTH psifa. Psiabl ¢ IOJIOKUTENBHBIMY YICHAMM.

[IpoGnemuas
TICKITUS

10

[Tpusnaku cxoaumocTH: cpaBHeHus, JlamambGepa, Komu
(paavKanbHbBIN), MHTErpajbHBIA. Panel ¢ ujgeHamu
MPOU3BOIBHOTO  3Haka. AOCOmIOTHasE W yCIOBHas
CXOAMMOCTh.  3HAKOUEpeIylolHecs  psAapl:  Teopema
JleitOHuIIa, OlIEHKA OCTaTKA JEHOHUIIEBCKOTO Psijia.

10

DyHKIMOHAIbHBIE pAIBL. [TonsiTne PaBHOMEPHOM
cxomumoctu.  IIpusHak ~ paBHOMEpPHOM  CXOAMMOCTHU
Beiiepmpacca. CBONCTBa paBHOMEPHO CXOJSAIIUXCS PSJIOB.
Crenennsle psaasl. Teopema Abens. uddepennpoanue u
WHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

10

Paznoxenne ¢ynknuii B cremeHHod psg. Heobxomumoe
YCIIOBHE PA3JI0KUMOCTH, €AUHCTBEHHOCTh Pa3lI0KUMOCTH,
JIOCTaTOYHOE YCIOBUE pa3JIOKUMOCTH. Paznoxxkenue B

crerennoii psn dynxumit €%, sin x, cosx, In(1+X),

@+ X)a . IIpui10’KE€HUA CTEIICHHBIX PAIOB.

Paz6op
KOHKPETHBIX
CUTYyaLil

11
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Psansr Dypse. Pasznoxenue bynkuuii B psaa
TPUTOHOMETPHUUECKUN pan dypobe: HaXO0XJICHUE
KO3 (HHUIIUEHTOB, €IMHCTBEHHOCTh paziioKeHus,
CX0IMMOCTh (Teopema Jlupuxie).

HToro 3a Tpernii cemecTp

18

11

Beenenune. IIpenMer Teopuu BEpOATHOCTE U €€ poOjb B
ectectBO3HaHUM. Ciy4yaliHble COOBITHS, OIEpalud HaJ
coObrTusimu. Kiiaccuueckast 1 reoMeTprueckas BEpOSITHOCTb.
AKCHOMAaTHYECKOE TOCTPOCHUE TEOPUU BEPOSITHOCTEH.
Teopema cokeHus: BEpOSITHOCTEH.

[Ipobnemuas
TIEKIUs

11

VYcnoBHass ~— BEpOATHOCTb.  He3aBUCUMOCTH  COOBITHIA.
TeopeMbl yMHOXKEHHMS BeposATHOCTEM. PopMysa IOJHON
BepoATHOCTH U Teopema rumote3 (baiieca). HezaBucumbie
ucneiTanus. Cxema wucneiTaHuét  bepHymmm, dopmyna
bepnyinu.

Paz6op
KOHKPETHBIX
CUTYyalHi

12

CnyvaliHple  BEJIMYMHBI, ONpEACIIEHUE U  MPUMEPHI
ClIy4alHbIX BenuuuH. @DyHKUMS  pacnpeneneHus, eé
cBoMcTBa. JIMCKpPETHBIE ¥  HENPEPBIBHBIE  CIy4YalHBbIE
BeIMYMHBL. [IIOTHOCTH BEpPOATHOCTM U €€ CBOMCTBA.
Baxseimme  4uCIOBBIE  XapaKTEPUCTUKU  CIy4alHOU
BEIIMYMHBI: MAaTE€MaTU4YeCKOe  OXUJaHWe, JUCIepCus,
CPEIHEKBAIPATUYECKOE  OTKJIOHEHHME, HX  CBOMCTBA.
BakHellne 3aK0HbI paclpeie/ICHHUs.

12

CucreMbl ciay4dallHbIX BENUYMH (CllydallHble BEKTOPHI).
JIUCKpETHBIE ¥ HENpPEPBIBHBIE CUCTEMBI  CIIyYalHBIX
BEJIMYMH. 3aKOHBI pacHpeesieHus CUCTEMbl, UX CBOMCTBA.
HezaBucuMocTs ciydaiiHbIX BennuuH. KoppensuuoHHbII
MOMEHT M KO3()(QUIMEHT KOppeasiluu, WX CBOMCTBA.
VYcnoBHble 3aKOHBI pacnpeneneHusl. YcnoBHoe
MaTemaruueckoe oxuaanue. llonarue o  QyHKUIUU
perpeccum.

12

IIpenenbHble  TEOpPEMBI TEOPUM BEPOSTHOCTEH. 3aKOH
Oonmpmmmx uymcen. Teopembr YeObimeBa u  bepHymiu.
IlenTpanbHas npenenpHas Teopema. Teopema JlsimyHOBa.

13

IIpeamer, 3agauv ¥ OCHOBHBIE IIOHATHS MAaTEMaTHYECKON
CTaTUCTUKHU. BpiOopouHnblii mMeroa. BapuanuoHHbBIN psin u
BbIOOpOYHast (yHKIMS pacnpeneneHus. [ pynmnupoBaHHas
BbIOOpKa, THUcTOrpamMma. CTaTUCTHUYECKOE OIIEHHWBAaHUE,
oO0mue TpeOoBaHHMS K  OLEHKaM  (HECMEIIEHHOCTb,
() PEKTUBHOCTH, COCTOSITEIIBHOCTB ).

[IpoGnemuas
JICKITUS

13

COCTO?ITGJ'II)HBI@, HECMCIICHHBIC OIICHKH MaTeMaTHYCCKOI'O

OKHJaHUS u JUCIIEPCHH. Meron MOMEHTOB.
JloBepuTENbHBIN MHTEPBAI U JOBEPUTEIbHAS BEPOATHOCTD.
[Toctpoenne JOBEPUTENBHBIX MHTEPBAJIOB JUIS

MAaTCMAaTUYCCKOTO OXHWAaHUA W AJUCIICPCUU HOPMAJIBHO
pacnpeeIeHHON CITy4ailHOM BEJIMYUHBI

12




Ne paznena OO0newMm,
[ —— HaumenoBaHue TeMBbl AKaL uaHoBannon
U KpaTKOe Co/IepKaHNe 3aHATUS Has popMma
HBI Yachl

13 |O6mas cxema npoBepku rumnore3. Kputudeckas 00J1acTs, 2
ypoBeHb 3HauuMOCTH. OIIMOKK MEPBOr0 M BTOPOrO poja.
IIpoBepka TruUIIOTE3Bl O PABEHCTBE MAaTEMAaTHUYECKUX
OXXKUJAHUM  HOPMAaJbHO  pACIpENETCHHBIX  CIyYalHbIX
BEJIMYMH M TUIOTE3bl O BUJAE 3aKOHA paclpeacieHus.
Kputepun Konmmoroposa u [Tupcona.

13 [3amaua perpeccun. OueHuBanue KOdPpPULIUEHTOB WU 2
GYHKIIMM perpeccud Mo METOAy HAaUMEHBIIUX KBaJpPaTOB.

[Toctpoenue JIOBEPUTEIIbHBIX MHTEPBAJIOB IE
K02 (UIIMEHTOB U 3HaYeHHUH (PYHKIIUU PEerpeccuu.
HToro 3a yeTBépTHIii cCeMecTp 18
UTOro 108
4.4. 3aHATHA CEMUHAPCKOI0 TUIA
4.4.1. CemuHapbl, NPAKTHYECKUE 3aHATHUS
Ne paznena O0newM,
[ HaumeHnoBaHue TeMbl AKAL WNunoBanuonx
U KpaTKO€ CO/IepKaHUE 3aHATUS ast popma
HBI yachl

1 [Marpuusl. Onepanuu Hajx MarpunaMu. OnpenenuTend, Ux 2
CBOMCTBA.

1 |Dopmynsl Kpamepa. HaxoxaeHnne oOpaTHON MaTpHIIbI. 2 -

1 |Panr warpuipl. OJeMEHTapHbIE TPeoOpa3oBaHUs Haj 2 Paz6op
cTpokamu. PemeHune cucteM  JMHEHHBIX — ypaBHEHUH KOHKPETHBIX
metoaoM ["aycca. CBOCTBAa OHOPOAHBIX CUCTEM JIMHEHHBIX CUTYyalHit
YpaBHEHUM.

1 |KontponbHas paborta Ne 1. 2 -

2 |JluneiiHBIe Onepanyy HaJl BEKTOPaMHU. 2 -

2 |CkansgpHoe, BEKTOPHOE, CMEIIAHHOE MPOU3BEACHUE, HX 2
¢usnueckuit U reomerpuueckuil cmeica. Ilpumenenue k
PELIECHUIO0 FEOMETPUUECKUX 3a1au.

2 |IlmockocTe W mpsiMasi B MPOCTPaHCTBE. PaszimuuHbIe BUIBI 2 Paz6op
ypaBHeHMH. 3agaud  Ha TpsAMYO U IUIOCKOCTh B KOHKPETHBIX
MPOCTPAHCTBE. CUTYyalHil

3 |Onepanyu HaJ KOMIUIEKCHBIMHU YUCIIAMH. 2

4 |llonarue nmpenena. Beraucinenue npeaenos anreOpanyeckux 2

o0
BbIpakeHuil. Heomnpenenénnoctu Buga — ¢, {OO—OO},
0
0

4 |3ameuarenbHble TpeAeNbl. OKBHUBAJICHTHbIE OECKOHEYHO 4
Manble.  BpluucieHue — mpeneroB  TPAHCIEHJIEHTHBIX
GyHKINH.

4 |KontposbHas pabora No 2. 2

13




Ne paznena OO0neMm,
HanmeHnoBanue TeMbl HNuHOBanMoHH
AHCTHILIT U KpPaTKOE CO/Iep/KaHUEe 3aHATHUS ara ast popma
HBI Yackl
5 |l[IpowsBomnas (yHKIMU B TOYke. Tabimuiia MpOM3BOIHBIX, 8
OCHOBHbIE paBuia T pepeHupoBaHus.
Jlorapudmuueckoe muddepennmpoanue. [IpousBogHbIC
BBICUIMX MOPSIIKOB.
5 |Konrpoabnas padora Ne 3 2
6 |3agaum Ha TpUMEHEHHE NPOM3BOMHOW (YHKUIMN OJHOMN 2 I'pynmnoBas
HEPEMEHHOI. JMCKYCCHSI
HToro 3a nepsblii cemecTp 36
6 |[lonHoe wucciegoBanue (QYHKIMH M HOCTPOEHHE HX 2
rpaduKOB.
7 |llepBooOpa3Has W HeompeaeaEHHbIH uHTerpan. Tabmuia 2 Paz6op
UHTETpaoB. HermocpencTBeHHOE HHTETPUPOBAHNE. KOHKPETHBIX
CUTYalUI
7 |3aMeHa nepeMeHHOH B HEONpPeAEIEHHOM HHTErpaje. 2
7  |WuTerpupoBaHue MO YacTsM. 2
7 |MHTerpupoBaHue paliMOHAIBHBIX (QYHKIUH. 2
7  |HTerpupoBaHNe TPUTOHOMETPHUECKUX M HPPALMOHATBHBIX 2
BBIPKEHUM.
7 |Onpenenéunsiii unterpan. ®opmyna HeroTona-JleliOHuna. 2
3aMeHa TIEpEeMEHHOH W WHTETPUPOBAHUE MO 4YACTIM B
OlpeIeIEHHOM HHTErpase.
7 |HecobctBennbie unrerpaist I-ro u ll-ro poza. 2 I'pynnosas
JMCKYCCHSI
7 |KontponbHas pabora Ne 4. 2
7 |I'eomerpuueckue NpUIOKEHHs ONPEAETIEHHOIO HHTErpaja 2
8 |DyHKIUM HECKOJNBKUX TEPEMEHHBIX: OCHOBHBIC ITOHSTHS. 2
YacTHble IPOU3BOAHbIE, NOIHBIN U depeHmal.
8 |YactHble mpousBOAHbIE U JU(QepeHIransl  BBICHIMX 4
MOPSAIKOB. OKCTpeMyM (YyHKUIUNH JABYX MEPEMEHHBIX,
HauOoJplllee W HauMEHbIllee 3HAYeHUE (QYHKUUU B
3aMKHYTOM 00JIACTH.
8 |BbluncneHwe  ABOMHBIX  MHTETPaloB B JEKAPTOBBIX 2
KOOpJWHATAX
8 |BpluncneHwe  ABOHHBIX ~ MHTErPAloOB B HOJSPHBIX 2
KOOpJWHATAX
8 |KonrpoabHas pabora Noe 5 2
8 |IlpunoxeHue NBOMHBIX HHTEIPAIOB 2
8 |BerumncieHue TpoHBIX HHTETPAJIOB. 2
Hroro 3a BTOpOIi cemecTp 36
9 |duddepennmanbHbie ypaBHEHHS IEPBOTO MOPSIIKA 6
9 |Meronbl  moHWKeHHWs — mopsaka  auddepeHnnanbHBIX 2
yYpaBHEHUN
9 |Jluneitapie  guddepeHInaTbHBIE  YPaBHEHUSI  BBICIIUX 2
nopsiakoB.  [loctpoeHne  QpyHAAMEHTANBHOW  CHCTEMBI

pelIeHuid U1 OJHOPOAHOTO YpPaBHEHHSI C TOCTOSHHBIMU
KodduImeHTaMu

14




Ne paznena OO0neMm,
HanmeHnoBanue TeMbl HNuHOBanMoHH
AHCTHILIT U KpPaTKOE CO/Iep/KaHUEe 3aHATHUS ara ast popma
HBI Yackl
9 |JluneitHble HEOAHOPOAHBIE AU(QepeHIINaTbHbIE YPAaBHEHUS 2
BBICIIUX MOPSAAKOB. MeTon Jlarpanxa.
9 |JluneitHble HEOAHOpPOAHBIE AU(QepeHIINaTbHbIE YPAaBHEHUS 2
BBICUIMX MOPSIKOB C TPABOI YacThIO CHEIMATIBHOIO BHJA.
9 |KonTponwsHas pabora Ne 6 2
10 |[CxomuMocTh YHUCIOBBIX psAAoB. OCHOBHBIE MOHATHS. 4
ITpy3HaKK CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB.
10 |CxogMMOCTh 3HAKOMEPEMEHHBIX pSAOB. AOCOIIOTHAA U 2 I'pynnoBas
yca0BHas cxoauMocTh. [Ipu3Hak JleiibHuna. JMCKYCCHSI
10 |DyHKIHOHAIBEHBIC PAIBL. ObnacThb CXOJIMMOCTH. 2
CXO0JMMOCTb CTEIEHHBIX PSJIOB.
10 |KontpoabHas pabora Ne 7 2
10 [Pa3noxenue QyHKIMII B CTETIEHHOW PsiIT 2
10 (IIpumenenune CTEIIEHHBIX PAIOB: pUOTMKEHHBIC 2 Paz6op
BBIYUCIICHUS 3HAYCHUN (DYHKIIUH, BEIYUCIICHIE UHTETPAJIOB, KOHKPETHBIX
pewienne AuddepeHnnanbHbIX YpaBHEHUH. CUTyalun
10 |Pa3nokenue QyHKIMI B TpuroHomMerpudeckuii psit dypoe 6
HTroro 3a Tpernii cemectp 36
11 |Knaccuueckoe U CTaTUCTHUYECKOE orpeJiesieHue 2 ['pynnoBas
BeposTHOCTH. Omneparui  HaJx COOBITUSIMH. TeopeMbl JICKYCCHSI
CJIO’KEHUS] U YMHOKEHHSI BEPOSTHOCTEH.
11 |Omepaumu Haj coObITUsMUA. Teopembl CIIOXKEHUS U 2
YMHO>KEHUS BEPOSITHOCTEH.
11 |®opmyna noaHON BEpOATHOCTH U Teopema bailecca. 2 I'pynnosas
JMCKYCCHSI
11 |HeszaBucumsie ucneitanus. @opmyna bepaymm. 2
11 |KonrposnbHas pabora Ne 8 2
12 |IuckpeTHble ciydailHble BEIWYMHBI. BUHOMHANBHBIN 3aKOH 2 Paz6op
pacnpenenenus, pacnpenenenue [lyaccona. KOHKPETHBIX
CUTYalUI
12 |HempepwiBHBIE CITydalilHbIE BEJIUYHHBI. PaBHOMEPHBIH, 2
NOKa3aTesIbHbIN, HOpMAJIbHBIN 3aKOH pacIpeesICHHsL.
12 |CucteMbl HENPEPHIBHBIX CITYYallHBIX BEJTMYWH. 2
12 |KonrposnbHas pabora Ne 9 2
12 |CucteMbl JUCKPETHBIX CITYYalHBIX BEJTUYMH. 2
12 |DyHKIMM CTy9aliHBIX BEJTUYHH. 2
13 |BapuanuonHsli  pag BbIOOpOYHAs byHKIUS 2
pactipeneneHus. [ pynmupoBaHHasi BBIOOpKa ¥ TUCTOTPaMMa.
MeTtoa MOMEHTOB.
13 |ITocTpoenue JIOBEPUTEIBHBIX MHTEPBAJIOB ISt 2
MaTeMaTHYECKOTO OXHIAHUS ¥ JUCHEPCHH HOPMaJIbHO
pacnpenenéHHON CIly4alHOW BEJIMYHMHBL.
13 |(IIpoBepka CTaTHUCTHYECKUX THUIIOTE3 O BHUIE 3aKOHA 4
pacrpeneneHus ClIy4alHON BEJINYHHBI (xputepuit
[Tupcona).
13 |IIpoBepka  CTaTUCTMYECKUX THIOTE3 O  PABEHCTBE 2

MaTeMaTUYECKUX OXUJAHUN M JUCIEPCHl HOPMaJbHO

15




Ne paznena OO0neMm,
[ —— HaumenosaHnue TeMbl AKaL anoBanunonu
U KpaTKOe CO/IepKaHHUE 3aHATUS as popma
HBI 4achl
pacnpeeEHHBIX Cy4allHbIX BEJIMYMH.
13 (3amawa perpeccun. MeTon HAWMEHBIIUX KBaJIpaToOB. 4 Paz6op
[Toctpoenue JIOBEPUTEIIbHBIX MHTEPBAJIOB TUISL KOHKPETHBIX
K02 (UIIMEHTOB U 3HaYCHUH (PYHKIIUU PETPEeCcCHH. CUTYaIuit
Hroro 3a yeTBEéPTHIii cemecTp 36
UTOIro 144
4.4.2. JlabopaTopHbIe 3aHATHSA
Ne
HaunmeHnoBanue TeMbl O0Bem,
pasznena [Tpumeuanue
U KpaTKOe CO/IepKaHUEe 3aHATUS aKaj. 4achl
JUCLIUIIAHBI
HE IPETyCMOTPEHBI
4.5. CamocTosiTeIbHAsI padoTa 00yYarOIIMXCs
Ne
pasena [Tepeuens BOMpOCOB 1Jist O06newm, ®dopma
CaMOCTOSITENIbHOTO HU3y4eHUs aKaj. 4achl KOHTPOJIS
JUCITUTLIAHBI

1 PaznuuHble METONBI BBIYMCICHUS OINpEIETUTENEH 10 Kp, U3,
KBaJpaTHBIX MaTpULl. MeToJbl pelIeHUs U aHalu3a BOIIPOCHI K
CUCTEM JIMHEWHBIX ypaBHEHMU. BelnonHeHne 3a4€Ty
UHAMBUIYAIIBHOTO  3aJaHus,  MOJIrOTOBKa K
KOHTPOJIbHON paboTe, HOArOTOBKA K 3aUETY.

2 Pemenne reomerpuyeckux — 3agad  METOJAaMHU 10 N3, Bompockel k
BEKTOPHON aireOpbl U aHATUTUYECKON TeOMETpHH. 3a4€Ty
Beinonnenue UHJIUBUYaJIbHOTO 3aJaHus,

MOJITOTOBKA K 3a4ETY.

3 Bo3Benenne B cTeneHb KOMIUIEKCHBIX —YHCEIl, 10 N3, Bompocel k
U3BJICUCHHE KOpHSL. Boinonnenue 3auéTy
VHIUBUAYAJIBHOTO 3aJaHusl, IOATOTOBKA K 3a4ETY.

4 Onpenenenue npenena B PasIMUHBIX CHUTyalUsX. 10 Kp, Bompocs! k
Meroasl  pacKpbITUs  HEONPEAEHEHHOCTEW  IpHU JK3aMEHY
BBIYHUCIICHUH IIPEIETIOB. [Toaroroska K
KOHTPOJIbHOW paboTe U IK3aMEHYy.

5 OcBoeHue TEXHUKHU Qg hepeHIpOBaHuUS. 10 Kp, Bonpocs! k
IloarotoBka K KOHTPOJILHOU padoTe. 9K3aMEHY

6 [TonmHoe uccnenoBanue (GYHKIMU U TIOCTPOCHUE €& 10 PI'P
rpaduka. Bemmonnenue PI'P.

7 Meroasl MHTErpUpOBaHUsA. TpPUrOHOMETPUUYECKHUE 14 Kp, PI'P,
MOJICTAaHOBKH, nuddepeHanbHbIN OMHOM. BOIIPOCHI K
Crnenuduxa BBIUHCIICHUS onpeaenEHHbIX JK3aMEHY
uHTerpasioB. Haxoxnenue miomasnei Guryp u JyiuH
KPUBBIX B TOJIPHBIX KOOpJAMHATaX. Brrumcienue
00BEMOB TeJ BpallleHUs] METOIOM LUIUHAPUIECKUX
obomouek. Bemmoanenne PI'P, moaroroBka K
Kp Ne 4 u sk3ameny.

8 MeTo b1 IIPE/ICTaBICHUS byHKIMi JIBYX 20 Kp, PI'P,
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pasjﬁana [lepeuens BOpOCOB 1Jist O6newm, ®dopma
CaMOCTOSITENIbHOTO U3yUeHUs aKaj. 4yachl KOHTPOJIS
JUCIUTIAHBI

MEPEeMEHHBIX: Ta0nuia, rpaguk, JWHAW YPOBHSL. BOITIPOCHI K

®opmyna Teinopa u dKCTpeMyM GYHKIHH JBYX SK3aMEHY

MEepEMEHHBIX. 3aMeHa IMEpPEMEHHBIX B KpaTHBIX

uHterpanax. Beimmonnenune PI'P, noaroroBka k

Kp Ne 5 u sk3ameny.

9 VYpaBHeHUsI, TPUBOASIIMECS K OJHOPOAHBIM WIH 20 Kp, Bompocs! k
TUHEHHBIM AU PepeHINaTbHBIM  YPAaBHCHUSIM 3auéry
MepBoro mnopsijaka. Paznuunplie MeTOAbl MOHMKEHUS
HopsIKa QG depeHIraIbHbIX YpaBHEHUH.

[Togroroska k Kp Neb u 3auéry.

10 CyMMHUpOBaHUE UHCIOBBIX U (DYHKIMOHAIBHBIX 32 Kp, PT'P,
pAIOB. Pasznoxenune GbyHKIMN B BOIIPOCHI K
TpUTOHOMETpHUecKre U 0000mEHHBIE psaabl Dyphbe. 3auéTy
Boimnonnenue PI'P, nonroroska k Kp Ne 7 u 3auéry.

11 DNIEeMEHThI KOMOMHATOPUKH. [Ipumenenue 6 Kp, Bomipocs! k
(GopMyIIbI  TIOTHOW BEPOATHOCTH ©  (DOPMYIIBI 9K3aMEHY
baiteca. IlpenenbHble ciiydan CX€Mbl HCHBITAHHUI
bepnymnu. [lonroroska k Kp 8 u sx3ameny.

12 Baxkneiiime 3akoHBI pacHpeneNieHus CIIy4aiHbIX 8 Kp, Bompocs! k
BEJIMYUH,  BBIUHUCIEHHWE WX  XapaKTEPHUCTHK. 9K3aMEHY
ITogroroska k Kp 9 u sk3ameny.

13 KommnbrorepHele MeTOABI pacuéra CTAaTUCTHYECKUX 10 PT'P, Bompocs!
XapaKTEPUCTHK. [IpoBepxka CTaTUCTUYECKUX 3K3aMEHY
runore3. Beimonnenue PI'P.

UTOI'O 170

5. [lepeyeHb y4eOHO-MeTOAUYECKOTO 00ecriedeH s IJIsl CAMOCTOSITEIbLHOM
padoThI 00Yy4AKOIIMXCS MO JUCHUIIJINHE

Meroanueckre yka3aHus sl 00y4aromuXcsl 0 OPraHU3alul CaMOCTOSTEIbHOM paboThI
N0 JHUCIUIUIMHE, BKJIIOYAs TIEPEeYeHb TEM CaMOCTOSTEIbHOW paboThl, (OPMBI TEKYIIETO
KOHTPOJIL MO JUCHUIUIMHE W TPeOOBaHHS K WX BBIMOJHCHUIO Pa3MEIICHBI B 3JIEKTPOHHOM
uH(opMarmoHHo-o0pa3oBarensHOi cpeae CIIOI TU(TY) Ha caiite Meaua: http://media.spbti.ru

6. @OH/I OLIEHOYHBIX CPEACTB JIfl MPOBEIeHUS IPOMEKYTOYHOM aTTecTAluN

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOMIMMCST MEPONPHUATHH TEKYIEro KOHTPOJIS
MIO3BOJISICT TPEBBICUTH (JIOCTUTHYTh) TMOPOTOBBIA YPOBEHb («yIOBICTBOPUTEIBHO») OCBOCHHS
IPETYCMOTPEHHBIX JIEMEHTOB KOMIETEHIIHH.

Pe3ynbTaThl JAMCHUIUIMHBI CYUTAIOTCS JOCTHTHYTBHIMH, €CIH JJIsl BCEX DJICMEHTOB
KOMITETEHIM MPEBBIIICH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUS KOMIIETEHIIMU Ha TAHHOM
JTare.

[MpomexxyTouHast arTecTanus MO JAUCHUIUIMHE NPOBOAMTCS B (opMe 3a4eTOB H
sk3ameHOB. K ciade 3adyera mim HK3aMeHa JOMYCKAIOTCsl CTYACHTHI, BBIOJIHUBINNE Bce (GOPMBI
TEKYIIETO KOHTPOJIS.

3aueT W OK3aMEH  IPEIYCMaTPHBAIOT  BHIOOPOYHYIO  HPOBEPKY  OCBOCHHS
IPETyCMOTPEHHBIX AJIEMEHTOB KOMIIETEHIIMH M KOMIUICKTYIOTCSl BONIPOCcaMU (3aaHUsIMU) JIBYX
BUJIOB: TEOPETHUYECKUIT BoIpoc (JU1sl MPOBEPKH 3HAHUIT) M PAKTUYECKOe 3a1aHue (IU1sl IPOBEPKH
YMEHHIA ¥ HaBBIKOB).
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http://media.spbti.ru/

[Tpu cmave 3aueTa WM SK3aMEHa, CTYACHT IOJIyYaeT JBa BOMPOCA U3 TIEPEUHST BOIIPOCOB

Y OJTHO ITPaKTUYECKOE 3aJJaHUE, BPEMs IIOJTOTOBKU CTYJ€HTa K YCTHOMY OTBETY — JI0 45 MUH.

@DOHJ OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE npescTasiieH B [Ipunoxenun Ne 1.

7. IlepeyeHb OCHOBHOI U JIOMOJTHUTEILHOI YUeOHOI JIUTEPaTypBhl,
HEe00X0AMMO 1JIsl 0CBOCHUSI AUCHMILTHHBI

a) neyaTHbIC U3JaHUA .

1.

1. Iumaues, B. C. Bricmias matematuka / B. C. Illumnaues. - M.: Bricimas mikoia,
2008. - 479 c.

bexnemumen, J[. B. Kype anamutudeckoii reoMeTpur © JUHEWHOW anreOpsl /
J. B. bexnemues. - JI.: Hayka, 2005. — 303 c.

bepman, I'.H. COopHuk 3amady 1O Kypcy MareMaTH4ecKoro aHaimmza /
I'. H. bepman. - CII6.: Jlans, 2006. — 608 c.

Kynpsasues, JI. JI. Kypc maremaruueckoro anamuza / JI. JI. KynpsBues.- M.: [poda,
T.1-2006. - 702 c.

HemunoBuy, b.II. Yucnennsle MeToAsl aHanmsza. llpuOmmwkenue  QyHKIMA,
muddepeHanbHbIe U UHTETpalibHbIe ypaBHeHUs: Y4yeOHoe nocobue / b. I1. Jlemunosuy,
H. A. Mapom, 2. 3. lllysanosa — CII6.: JIans, 2008. - 400 c.

Hemumosuy, b.II. [Iuddepennumanbupie  ypaBHeHus: ydeOHoe  mocoOme  /
b. I1. AemunoBuy, B. I1. Moaenos. — CI16., M.; Kpacuoaap: Jlans, 2008. — 276 c.

I'mypman, B.E. PykoBOACTBO K pELIEHUMIO 3aJay 1O TEOPUU BEPOATHOCTEM U
MaTEeMaTHYECKON CTaTUCTHKE: ydeOHoe mocobue must By3oB / B. E. I'mypman. - M.:
IOpaiir, 2011. — 404 c.

0) 3JIEeKTPOHHbIE U3IAHUSA:

1.

Hlansnuna, O.B. BekropHas anreOpa. AHamuTHuyeckas reoMeTpus (CIpaBOYHbBIE
Matepuainbl): Meton. ykaszanus / O.B. I[Hansnuna, T.A. VYnawosa..- CII6.:
CII6I'TU(TY), xad. Bbicmi. marematuku 2008.— 21c. // CIIOI'THU. DnextponHHas
oubnuoreka. - URL: https://technolog.bibliotech.ru (mata oopamenus: 11.11.2024). -
Pexxum goctyna: Ui 3aperucTpup. Nojab30BaTeeH.

Hlansnuna, O. B. Jluneiinas anreOpa (crnpaBouyHbIE MaTepuaibl): METON. yKa3aHus /
O. B. lansnuna, T. A. Ynanoma; CIIGI' TU(TY). Kad. Beicmi. maremaruxu. - CIIO.,
2008. - 19c. // CIIoI'TU. OneKTpoHHAas 6ubnuoreka. - URL:
https://technolog.bibliotech.ru (mata obpamenus: 11.11.2024). - Pexxum goctyma: s
3aperucTpUp. MOJIb30BATENECH.

Mansnura, O. B. TunoBble BapuaHThl KOHTPOJIbHON paboThl mo Teme BektopHas
anreOpa W aHanWTUHYecKass reoMmerpus: MeroA. ykazanus / O. B. lHlansnuna,
H. H. l'uznep, B. C. Kanuronos; CIIOI'TU(TY). Kad. Bbicmi. marematuku. - CIIO.,
2009. - 23 c. // CIIoI'TU. OneKTpoHHas 6ubnuoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 11.11.2024). - Pexum mocryma: ajs
3apErUCTPUP. NOJIb30BATENCH.

I'py3nkoB, A.A. DneMeHTHl TEOpHHM NpEIeNoB: MeToA. ykazaHus / A. A.I'py3akos,
M. b. Kymuunenko; CII6I TU(TY). Kad. Beicm. matemaruku. - CII6., 2010. — 64 c. (Ob)

Cnob6omunckas, T.B. Ilpemensl. PekoMeHmanuu K peEHICHHIO 3a7a4 KOHTPOJBHOM
pabote: Meron. ykazanus / T. B. Cnobomunckas, A. A. I'py3nkoB, M. b. KymunHeHko;
CIIOI'TU(TY). Kad. Beicm. wmatematuku. - CII6., 2010.— 29c. // CIIGI'TH.
Onektponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mata oGparenus:
11.11.2024). - Pexxum A0oCTyma: It 3apETUCTPHUP. TIOTH30BATEIIEH.
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10.

11.

12.

13.

14.

15.

16.

[Hansmuaa, O. B. Tlpemen u HempepbiBHOCTH ¢yHKIHHU. CHpaBOYHBIC MaTEpHAIIBI.:
meton. ykazanus / O. B. llansmuna, T. A. Yinanosa, B. C. Kanuronos. — CII6., 2012. —
22 c. // CII6I'TU. Dnextponnas 6ubmuoteka. - URL: https://technolog.bibliotech.ru (mata
obpamenus: 11.11.2024). - Pexxum noctyna: 1yist 3aperucTpyp. MOJIb30BaTeICH.

Mananuna, O.B. IlpomsBoanbie u nud¢epennumansl. CrnpaBoyHble Marepuaibl. /
O. B. lansnuna, T. A. Ynanosa, B. C. Kanutonos. — CII6.: CII6BI'TU(TY), 2012. -
18 c. // CIIGI' TU. Dnexrponnas 6ubnumoreka. - URL: https://technolog.bibliotech.ru (zara
obpamienus: 11.11.2024). - Pesxxum gocTyma: s 3aperuCTPUp. MOJIb30BaTEIeH.

Penrenne TUNIOBBIX BapHaHTOB KOHTPOJBHOH pabOTHI MO TEME NMPOU3BOIHBIC (DYHKIIMU
onHOM mepemeHHo#: meton. ykaszanus / I1. E. backakosa, T. B. Bunnuk, H. H. I'uznep,
A. JI. babaes.- CII6.: CII6GI'TU(TY). Kad. Beicin. marematwku, 2011.— 16c. //
CIIGI'TU. Dmnekrponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenus: 11.11.2024). - Pexxum moctyna: jis 3aperucTpUp. MOJIb30BaTeseH.

[Tpumenenne udQdepeHINaTPHOT0 HCYHUCICHUS K HUCCIENOBaHMIO (YHKIUH U
nocrpoeHuto rpadpukoB: meton. ykazanus / T.B.Cnobomunckas, II. E. Bbackakosa,
A. A. I'py3axos, H. H. I'mznep, }O0. A. Heobepaun. - CII6.: CIIGI TU(TY), 2013. — 25 c.
/I CIIGI'TU. Dnextponnas Oubmuoteka. - URL: https://technolog.bibliotech.ru (nmarta
obpamenus: 11.11.2024). - Pexxum noctyna: 1yisi 3aperucTpup. MoJIb30BaTeIeH.

Kmumosuikas, H. M. MaTterpansl QpyHKIuH OJHON HEpEMEHHOH: METON. yKa3aHHs /
H. M. Knumosunxkas, A. A. I'pysnkos. - CII6.: CII6oI' TU(TY), 2013. — 56 c. // CII6I'TH.
OnektponHas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOpamienus:
11.11.2024). - Pexxum 10CTyIA: AJIs 3apETUCTPUP. TOIb30BaTeeH.

I'py3akoB, A. A. TexHHKa BBIUKCICHHS ONPEACTECHHBIX UHTETPAIIOB: METOJI. YKa3aHus /
A. A. T'py3akos. — CII6.: CIIOGITU(TY), 2012.— 61lc. // CII6I'TU. DnekrpoHHas
oubmmoteka. - URL: https://technolog.bibliotech.ru (mara obpamenus: 11.11.2024). -
Pesxxum nocTyna: [uist 3aperucTpup. MoIb30BaTENEeH.

I'py3axoB, A. A. VHTerpanpHoe ucuuciieHne (QYHKIUH OJHONW NEpeMEeHHOM: yueOHoe
nmocobue / A. A.Tpysakos.- CII6.: CIIOI'TU(TY), 2013.— 139c¢. // CIIGI'TH.
OnektponHass O6mbnuoreka. - URL: https://technolog.bibliotech.ru (mata o6pamenus:
11.11.2024). - Pexxum 10CTyTIA: ISl 3apETHCTPHUP. MOTb30BATEICH.

I'py3nxoB, A. A. BpluucieHve U NPUIOKEHHUS ABOWHBIX HMHTErPAjOB: METOJUYECKHE
ykazauusi / A. A. I'pyszakos, M. b. Kymuunenko. - CI16.: CIIGI TU(TVY), 2013. - 58 c. //
CII6I'TU. Dnextponnas OuOmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenns: 11.11.2024). - Pexxum noctyna: 1uist 3aperucTpHp. MOJIb30BaTeIeH.

Bunnuk, T. B. BeluncieHne TpOWHBIX HMHTETPAJIOB B JCKAPTOBBIX U KPUBOJIMHEMHBIX
KOOpJAWHATAX: METOJIUYECKUEC YKa3aHUs / T. B. Bunauxk, A. A. I'py31kos,
M. b. Kymuunenko CII6.: CIIGI'TU(TY), 2013.— 53 c. // CIIGI'TU. DnexkrpoHHAas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mata obpamenus: 11.11.2024). -
Pexxum ocTyma: 1 3aperucTpup. moJIb30BaTEIIEH.

darraxoBa, M. B. Jluneitusie nuddepennnansupie ypaBHeHHs N-Tro nopsaka. Pemenue
3amad: metod. ykazanusi / M. B. darraxosa, M. b. Kymuunenko, H. M. KnumoBumkas;
CIIGITU(TY). Kad. Beici. wmarematuku. - CII6., 2009.— 65c. // CIIOI'TU.
OnektponHass O6monuoreka. - URL: https://technolog.bibliotech.ru (mata o6pamenus:
11.11.2024). - Pexxum nocTyna: s 3aperucTpup. NOIb30BaTeeH.

[Hansmunaa, O. B. O0bikHOBeHHBIE MU depeHITnaNbHBIC YPaBHEHHS | yaeOHOe TTocooune /
O. B. lllansnuna, B. C. Kanuronos; CII6., CIIOI'TU(TY). Kad. maremaruxu, 2013. —
38 c. // CII6I' TU. Dnextponnas 6ubmuoteka. - URL: https://technolog.bibliotech.ru (mata
obpamenus: 11.11.2024). - Pexxum noctyna: 1uist 3aperucTpHp. MOJIb30BaTeIeH.
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17.  TIpy3akoB, A.A. Psagpl: ydyebnoe mocobme / A.A.Ipy3akos, O. B. lllamsnuna,
B. C. Kanuronos. - CII6.: CIIGI'TU(TY), 2014.— 65c. // CII6I'TU. DnextpoHHas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mata obpamenus: 11.11.2024). -
Pexxum nocTyna: Uit 3aperucTpup. MoIb30BaTeNeH.

18.  Pxoncuunkuii, A. B. Teopust BeposTHOCTE M MareMaThyeckas CTAaTHCTUKA: Y4eOHOe
nocobue / A.B. Pxoncaunkmit - CII6.: CIIGI'TU(TY), 2009.— 58c. // CIIGI'THU.
OnekxtponHas Oubnmoreka. - URL: https://technolog.bibliotech.ru (mara oOpamienus:
11.11.2024). - Pexxum A0CTyIa: IS 3apETUCTPHUP. TOIH30BATEIIEH.

19.  Jonrononos, /1. B. CraTucTudeckoe OIICHWBAaHUE U MPOBEPKA CTATHCTUYCCKUX THITOTE3:
meton. ykazanus / JI. B. Joarononos. - CI16: CIIGI' TU(TY), 2014. — 14 c. // CIIGI' TH.
OnektponHas Omonuoreka. - URL: https://technolog.bibliotech.ru (mata oO6pamenus:
11.11.2024). - Pexxum A0cTyna: Uit 3aperucTpup. MOIb30BaTENICH.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «HTEepHETY,
HEeO0XO0AUMBIX /IJIS OCBOCHHSI JUCIHUNJIMHBI

y4ueOHbIi miaH, PI1/] u yueOHo-MeTommueckue marepuainst: https://media.spbti.ru
SIIEKTPOHHO-ONOIMOTEYHbBIE CHCTEMBI:
«NeKTPOHHBIH YnTaTbHBIH 371 — bubnnoTex» https://technolog.bibliotech.ru/;
«JIamp» https://e.lanbook.com/books/.

9. MeTtoauyeckue yKazaHusi JAJs 00y4ar0LIUXCs M0 OCBOEHUIO TUCHUILIUHBI

Bce Buabl 3aHATH 10 qucuuiuHe «MareMaTtuka» MpPOBOAATCS B COOTBETCTBUU C
TpeboBanusimu crienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3ansTuil. Jlekuus. OOuue
TpeGoBaHus;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOnbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpedoBaHUS K OpraHU3aluy 1 MPOBEICHHUIO.

CTII CIIGI'THU 048-2009. KC YKBJA. Bunbel yueOHbIX 3aHsATHH. CamocTosiTeNnbHas
laHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CIT6I'TU 016-2015. KC YKB/I. Tlopsiok mpoBeieHUs 3a9€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha H3y4eHHe JaHHOW AMCHUIUIMHBI, JIy4llle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU MPABMJIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABIISIETCS:

IUTAHOBOCTh B OpraHMU3aluu yueOHON paboThl;

Cepbe3HOE OTHOIICHNE K U3YUYEHUIO MaTepHara;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT NOJKeH MPUXOAUTH, MMesl Oara)k 3HaHUW M BOIIPOCOB IO YyXkKe
W3Y4EHHOMY MaTepuaiy.

10. Mepeyens UHGOPMAIIMOHHBIX TEXHOJIOTHA, HCMOJIb3yEeMBIX NMPH OCYIIECTBIEHUH
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

10.1. UudopmManmoHHbIE TEXHOJIOTUH

B yuebHOM mpomecce MO [aHHOW AUCHUIUIMHE MPEIyCMOTPEHO HCIIOIb30BAHHE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHHUE JICKIHUN C UCTIOJIb30BAHUEM CIIAl1-TIPE3EHTALINN;

B3auMOJIeCTBUE ¢ oOydaronumucs mocpencrsom DOUC.

10.2. IIporpamMHoOe oOecriedeHue

[Tpu BemonHernn PT'P cTyaeHThl HCMOIB3YIOT MakeT MpHuKIaaHbX nporpamm Mathcad.
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.3. ba3pl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
wolphramalpha.com/examples/mathematics

11. MaTepuajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAst JAJIs1 OCYIIeCTBJICHUSI
00pa30BaTeILHOIO MPOIEcca MO0 TUCHUILINHE

YueOHass ayauTopusi Ui TNpPOBedeHHMs JIEKUMOHHBIX 3aHATHH, TPYNNOBBIX H
HHAUBUAYAJBHBIX KOHCYJIbTANMM, TEKYLIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTecTallUM.

OcHoBHOE 000py0BaHUE: CTOJIBI — 46 IIT.; CTYJbs - 92 MmT.;

MapKepHas JOCKa, JeMOHCTPALIMOHHBIN 3KpaH, MPOEKTOP, KOMIIBIOTED.

Y4yeOHasi ayiuTopus JAJis1 NPOBeIeHUsl 3AaHSATHII CEMHUHAPCKOT0 TUIIA.

OcHoBHOE 000py0BaHuE: CTONBI — 15 mT.; cTynbs - 30 mwr.;

MapKepHas JI0CKa; JEMOHCTPALlMOHHBIA SKpaH, MpoekTop, Kommnbeiorep. Ha cemuuapax
UCIIOJIB3YIOTCSI TECTHI M IONOJIHUTEIbHBIE pa3aTOYHbIE MaTEPUAIIBI.

IToMemenue AJ1s1 CAMOCTOATENbHOI PadoThI.

OcHoBHOE 000pYyTOBAaHUE: CTONBI — 54 IT.; CTYJbA - 54 mT.;

MapKepHas J0cKa, POEKTOP, JEMOHCTPALIMOHHBIN IKPaH;

KOMITBIOTEPBI € JOCTYIIOM K HWH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHONH  CETH
«nTepuer» — 24 mr.

12. Oco0eHHOCTH OCBOEHUS AUCIHUIIJIMHBI HHBAJIMAAMU U JIMIAaMHU C OrPAaHUYCHHBIMU
BO3MOKHOCTHAMH 310POBbA

JUis MHBOIMIOB W JIMI] C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH y4eOHBIM mpolecc
ocyliecTBisieTcs: B coorBercTBuu ¢ [lonoxkeHnem 00 opraHu3zanuy yd4eOHOro mporecca JJist
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEpXKACHHBIM pekTopoM 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbIX CPEACTB

AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuminne «MarteMaTuka»

1. IlepevyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMUPOBAHUS.

Komnerenuuun
Jran
HNupexce ®opmyMpoOBKa
(opmupoBanus
OIIK-2 | CrocobeH MNpUMEHATh METOJbl MaTeMaTHYeCKOro aHaju3a, HavaJIbHBIN

MOACIIMPOBAHUSA, OINTHMU3AIMU W CTATUCTHKU JIA PCHICHUSA
3aJa4, BOSHUKarOIIKUX B X0 HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH

22




2. Tloka3aTen M KPUTEPUH OLIECHNBAHUS KOMIIETEHIMI HA PA3JIMYHBIX 3Tanax ux (OPMUPOBAHMSA, HIKAJIA OLlEHMBAHUSA

Kon u IToka3zarenu Kputepuit YpoBHU CHOPMHUPOBAHHOCTH

HaNMEHOBaHHE c(OopMHPOBaHHOCTH OLICHUBAaHUS (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPOR)

HHIUKATOpa (mecKkpuUnTOPHI)

TIOCTHXKCHHS <(y,Z[OBJ'IeTBOpI/ITeuJ'IBHO» ((XOpOIH?» ((OTJ'II/I‘IH?»

KOMIIETEHIIUHA (HOpOFOBHH) (CPGHHI/II/I) (BBICOKI/II/I)
OIIK-2.1. 3HaeT onpeaeIeHUs IIpaBuibHbIE 3HaeT colepKaTeIbHbII Jlaet onpeiesieHUst OCHOBHBIX | 3HAeT TOYHBIE
Henonpzopanue | OCHOBHBIX TIOHSTHH U OTBETHI Ha | CMBICJ IOHSTHH, HO MOHATHH U HOPMYITUPOBKHU onpeIeICHUS
MaTeMaTHuecko | 0a30BbIE TEOPEMBI Boripockl  NoNe 1- | 3aTpynusiercs npu TEOpEeM JIMHEUHOU anreOphl, KJIIOYEBBIX IIOHSATHH B
ro anmapara s | JTHHEiHOI anreGpsi (3H- 10, ) 24 u 25 K (I)OpMYJIPIpOE:Ke TOUYHBIX JIOTTYCKasi OT/ICIbHbBIC (1)0pMinHp0BKPI
OTIHCaHNS, 1). 3a4€Ty 3a TEPBBIN | ONPEACICHUM. HETOYHOCTH. BOKHEUIIIUX TEOPEM,
aHAN3a, cemecTp, ®opMynHpyeT OCHOBHbIE yMesl OACHATb KX
TEOPETHYECKOTO BBITIOJTHCHUE TEOPEMBI, JOITyCKast coJlepsKaTeIbHbIH
- Kp Ne 1 U | OIIUOKH. CMBICII.
SKCIIEPUMEHTA WHIMBUYaJIbHOTO
LHOT'O 3a/1aHMusl.
MICCIICIOBAHHS 1 CocraBinsieT ypaBHEHUS [IpaBunbHbIE 3anuceIBaeT ypaBHEHUS, 3anuchIBacT ypaBHEHHS U 3anuceiBaeT
MozenupoBasus | IPAMBIX U IIJIOCKOCTEN B | OTBETHI Ha | 3aTPYIHSACH C MpUMEHsIET HOPMYIIHI, yYpaBHEHUS, AaBasi UX
¢usnueckux u | MPOCTPAHCTBE, Boripockl  NeNe 10- | oObsICHEHHEM JIOITyCKasi HETOYHOCTH B HX 000CHOBaHNE U
XUMHIYECKHIX KAHOHMYECKHUE 23 x 3au€Ty 3a | FeOMETPHYECKOro CMbIcIa | 0OOCHOBaHUH. pa3bscHSA
CHCTEM, ypaBHEHUS KPUBBIX IICPBBIU CEMECTDP. X mapaMeTpoB. T€OMETPUYECKUH
SIBJICHUI u | Broporo nopsizka (3H-2). [pumensier Gpopmybl, He CMBICJI X IIaPAMETPOB.
IIPOLIECCOB, 3Has UX BBIBOJA. YMeeT BBIBOIUTH
WCIIOIB30BaHUS HCIIOJIb3YEMBIE
B OOyueHUu H (hopMYyIIBI.
npodeccHoHaTb 3HaeT onpezeseHue [IpaBunbHbIE 3anuceiBaeT popmanbHOe | 3amuchIBaeT popMalbHOE 3anuceiBaeT
HOI MIOHSITHS TIpeJiea, OTBETHI Ha | OTIpejIeNICHHE Tpeena, onpenenenue npenena. Jlaer | popmanpHOE
NeSTeabHOCTH. (GOPMYIUPOBKH U Bonpockl  NeNe 1-9 | 3aTpynHssich B €ro TOYHBIE (POPMYITHPOBKH onpeJieleHue npeaena

JI0Ka3aTesIbCTBa
OCHOBHBIX T€COPEM O
npenenax (3H-3).

K DOJK3aMeHy 3a
BTOPOU CEMECTP.

npuMeHeHnH. Jlomyckaer
HETOYHOCTH B
(hopMyIIHPOBKaX TEOPEM.

TEeopeM, JI0ImycKas
HETOYHOCTHU B UX
JI0Ka3aTeNbCTBAX.

" YCIICHIHO MPHUMCHSCT
€ro B JI0Ka3aTeIbCTBaX
TEOpEM.




3HaeT OCHOBHBIE
TOHSITHUS U TEOPEMBI
nuddepeHIaIbHOTO
ucuucienus (3H-4).

IIpaBunbHbIE
OTBETHI
Borpockl  NeNe 10-
23 u 37-44 «x
9K3aMEHY 3a
BTOpPOM CEMECTP.

Ha

3HaeT CoJePKATENbHBIN
CMBICJI TOHATUI
MPOU3BOTHOM (YaCTHOM
MIPOU3BOHON) U
muddepeHmnuana,
JIOTIyCKasi OIIMOKY B
(hopMaIbHBIX
onpezaeneHusix. Jomyckaer
HETOYHOCTH B
(hOpMYyIIHPOBKAX TEOPEM.

3HaeT TOYHBIC ONPEACICHUS
OCHOBHBIX MTOHATUH

g epeHIaIbLHOrO
VCUUCIICHUS
(OpPMYIMPOBKU OCHOBHBIX
TEOpeM, JOIYCKasl OTACIbHBIC
HETOYHOCTH B
JI0Ka3aTeIbCTBAX.

3HaeT TOYHEIC
onpeIeICHUs
OCHOBHBIX ITOHSITHH
nuddepeHIaIbHOTO
HCYHCIICHHS U
YCHEIIHO MTPUMEHSIET
HX B J0Ka3aTeIbCTBaX
TEOPEM.

3HaeT OCHOBHbBIE
TIOHSITUSI K TEOPEMBI
HUHTErPaIbHOTO
ucuncienus (3H-5);

[IpaBunbpHbBIE
OTBETHI
Bonpockl  NeNo 24-
36 u 4553 «x
9K3aMEHYy 3a
BTOpPOM CEMECTP.

Ha

3HaeT coaepKaTeIbHbIN
CMBICJI TOHATUI
nepBOOOPa3HOH,
UHTErpaJia, KpaTHOTO
WHTETpaJIa, JIOIMycKas
oImMOKHU B (hOPMAIIBHBIX
onpeneneHusx. Jlonyckaer
HETOYHOCTH B
(hopMyITUPOBKAX TEOPEM.

3HaeT TOUHBIE ONPECIICHUS
OCHOBHBIX MTOHATHI
MHTETPATBHOTO HCYHUCIICHUS
U pOpMYIHPOBKH OCHOBHBIX
TEOpeM, JJOIYCKasi OT/IEJIbHbIE
HETOYHOCTH B
JI0Ka3aTeIbCTBAX.

3HaeT TOYHbIE
onpeaceHus
OCHOBHBIX ITOHSITHH
HMHTETPaJIbHOTO
HUCYHUCIIEHUS U
YCHEIIHO TPUMEHSIET
HUX B JIOKa3aTeIbCTBAX
TEOpEM.

3HaeT NOCTaHOBKY 3a/1a4
IUIST OOBIKHOBEHHBIX
nuddepeHIanIbHbBIX
YPaBHEHUH, TUIIBI
YpaBHEHUU U
CTaHJapPTHBIC METO/IbI UX
pemrenus (3H-6);

IIpaBunbsHbBIE
OTBETHI Ha
Bomnpockl NeNe 1-13
K 3a4€Ty 3a TpeTui
ceMecTp.

3HaeT MOCTaHOBKY 331auu
Komum u monsitue od1ero
peleHus, IPaBUIbHO
OTIPEICIISET THITHI
nuddepeHInaTbHBIX
yYpaBHEHUH, JOMyCKas
HETOYHOCTH U
3aTPyTHSSACH C
000CHOBaHHEM
HCITIOJIE3YEMBIX METOJIOB.

3HaeT NOCTaHOBKY 3a7a4 JJIs
T depeHIaTbHBIX
YPAaBHEHUH, TUIIbI YPABHEHUU
U MX CBOMCTBA. 3HAeT
OCHOBHBIE TEOPEMBI O

b depeHIaTbHBIX
YPaBHEHHUSX, HO JOIIYCKAeT
HETOYHOCTH.

3HaeT U yMeeT
000CHOBAaHHO
OPUMEHSTH U
pelIeHnu 3a1a4u
OCHOBBI TEOpUHU
nuddepeHIaIbHBIX
YpaBHEHUM.
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3HaeT onpeeeHus
0a30BbIX MOHATUH U
OCHOBHBIE TEOPEMBI
teopuu psgoB (3H-7).

IIpaBunbHbIE
OTBETHI Ha
Bonpocel  NeNe 14-
29 k 3auéry 3a
TPETUHI CEMECTP.

3HaeT NOHATUS
CXOJMMOCTH U
PacXoAMMOCTH PSIJIOB,
OCHOBHBIE TEOPEMBI O
panax. Jonyckaer
OIIMOKH M CYIIIECTBEHHBIC
HETOYHOCTH B
000CHOBaHHUH
MOJIy9aeMbIX PE3yJIbTaTOB.

Uccnenyer psaapl Ha
CXOJIUMOCTh, KOPPEKTHO
MIPUMEHSISI OTIPEICIICHUS U
Teopembl. Jlomyckaet
OTJIEIbHBIC HETOYHOCTH.

Jlaet TounbIE
onpeaeseHus
OCHOBHBIX ITOHSATHH,
3HAeT J0Ka3aTeIbCTBA
OCHOBHBIX TE€OPEM,
YCIEUIHO MTPUMEHSIET
UX IIPU PELIEHUHU
3ajad.

3Haer 0a30BbIE MOHATUA
TEOPUU BEPOSITHOCTEH
(3H-8);

Bompocer  NeNe 1-
21 x sK3ameHy 3a
4eTBEPTHIN
ceMecTp.

3HaeT U MPUMEHSIET
OCHOBHBIE (DOPMYIIbI
TEOPHH BEPOSTHOCTEH.
3HAeT CMBICI U TOYHBIC
OTIpeICIICHUS YHCIIOBBIX
XapaKTePUCTHK
CIIy4aifHbIX BETUYHH.
Jlonyckaer oTenbHbIe
OIIINOKH.

3HaeT coaepyKaTeabHbIN
CMBICT U (pOpMaJIbHBIE
OIPEEIIEHUSI OCHOBHBIX
IIOHATUI TEOPUH
BEPOSITHOCTEN U 0a30BbIE
Teopemsl. Jlommyckaer
OTJIEJIbHBIE HETOYHOCTH.

3HaeT OCHOBHBIE
HOHSTUS U (POPMYJIBI
TEOPUU BEPOSTHOCTH.
YmMmeer noapoO6HO
000CHOBBIBaTh
HOJTy4aeMble
pe3yIbTaThI.

3HaeT OCHOBHbBIE
HOHSITHSL ¥ METO/IbI
MaTeMaTU4ecKon
cratuctuku (3H-9)

Bonpocer NoeNe 22-
27 K 2K3aMeHy 3a
YEeTBEPTHIN
cemecTp.

3HaeT ¥ MOKET OOBICHUTH
IpeaMeT U 33/1a4u
MaTeMaTH4eCcKOMn
CTaTUCTHUKH. 3HAET
OTIpeIeTICHUSI U CMBICIT
OCHOBHEIX
CTaTUCTHYECKUX
XapaKTEPUCTHK.
Jlonyckaer oTenbHbIe
OIIIMOKH.

3HaeT ¥ MOXKET OOBSICHUTH
MpeaMeT U 3aa4u
MaTeMaTHYECKOM
CTaTUCTHKH. 3HAET
ONPEAEIEHUS U CMBICII
OCHOBHBIX CTaTUCTHYECKUX
XapakTepucTtuk. /lomyckaer
HETOYHOCTH.

Jla€T TounbIe
onpeneneHus
OCHOBHBIX ITOHSITHH
MaTeMaTH4YeCKOi
CTaTUCTHKH,
000CHOBaHHO
MIPUMEHSET UX K
aHaJIN3y TaHHBIX.
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‘YMeeT BBITIOTHSTh
onepaluu Hajl
MaTpHIlaMH,
MCCJIEI0BATh U pellaTh
CHCTEMBI JIMHEHHBIX
anreOpanvecKux
ypaBHenuii (Y-1).

Bonpocer NeNe 3-9
K 3a4€Ty 3a MepBbId
cemectp, Kp Ne 1.

Haxonut pemenus cucrem
JIMHEUHBIX
anreOpanvdecKux
YpaBHEHUH, AOIyCKas
OLIMOKH U 3aTPYIHSSICH C
000CHOBaHUEM.
BrinosiasieT onepauuu Hax
MaTpHULaMH, HO HE B
MOJIHOM Mepe 3HaeT U3
CBOMCTBA.

Haxonut pemenns cucrem
JUHEHHBIX alreOpanyecKux
ypaBHEHHIA, 000CHOBHIBAs
OTBET, HO JIOTyCKas OMHUOKH
BBIYMCIUTEIIEHOTO
xapakrepa. [Jonmyckaer
HETOYHOCTH MIPH
($hOpMYITUPOBKE UX CBOMCTB.

Haxonut pemenus
CHCTEM JIMHEHHBIX
anredpanvaecKux
ypaBHEHUH,
000CHOBBIBasE OTBET U
BBITIOJTHSISI TIPOBEPKY.
YMeeT BBITIOTHATh
oTIepaIvy HaJl
MaTpHUIAMU U 3HAET UX
CBOMCTBA.

YwMeer pemats 3a1a4u Ha

Bonpocer NeNe 10-

YmMeer pemarb

Ywmeer pemaTh 3a1a4n Ha

YwMeer pemiars 3a1auu

IIPAMYIO U IIJIIOCKOCTD B 22 K 3aqéTy 3a HpOCT@ﬁH.IPIC 3aaa44 Ha IIPAMYIO U INIOCKOCTD, Ha IpsAMYIO U
[IPOCTPAHCTBE, IIPUMEHSAS Hemeﬁ CCMECTDP. MMpAMYIO U IIJIOCKOCTD, COIIPOBOXKAada pCUICHUC IIJIOCKOCTB,
ammapar BGKTOpHOﬁ COIIPOBOX a1 PCIICHUC IMOsACHUTCIIBHBIMHU COIIPOBOXOasA pCIICHUC
aJIFGprI (y_Z) IIOACHUTCIIbHBIMU YCPTECIKAMHU. I[OHyCKaeT INOACHUTCIIbHBIMU
YepTCIKaAMHU. 3any,Z[HHeTC$[ OTAC/IbHBIC OIIIMOKH. YCpTCIKaAMHU. YmMeer
WM OlnOaeTcs B noaApoOHO
peIICHUN 0oJiee CIIOXKHBIX 000CHOBBIBATH
3axay. PEUICHUEC.

YMeeT BBIUUCIIATH Beinonnenune [IpaBuibHO onpenenser Brruncnser npenensi, [IpaBuiIbHO BEIUUCIISET
MpEIEIbI Kp Ne 2. BUJ HEONIPEAECIEHHOCTH, JIOTTyCKasi OIUOKHI MIPEIETBI C
MOCJIeA0BaTEILHOCTEH 1 HO JIOIyCKaeT OMIMUOKU BBIUHCIIUTEIBHOTO pa3IMYHBIMH TUIIAMU
dynkumit (V-3). MIPU UX PACKPBITHHU. Xapakrepa. HEONPEIEIEHHOCTEM.
YMeeT BBIYUCIIATh Beinonnenune Beruucnser npousBoassle | Berancisger npousBoanbie u | [Ipumensier npasuia
IIPOU3BOJIHBIE U Kp Ne 3 u 5, | 1 quddepeHmasl, muddepennmansl, fonyckas | AuddepeHnnanbHOro
nuddepeHnranst PI'P Ne 1. JOITyCKast HE3HAYUTENIbHbIEC OIMOKU HCYHCIIEHHUS,

D YHKIHMI OHOM U HE3HAYUTENIbHBIE OITMOKHU | BBIYUCIUTEILHOTO 000CHOBAHHO TOJTy4ast
HECKOIIBKHX IIpU IPUMEHEHUN GOpMyN | XapakTepa. BEPHBIN PE3yJIbTaT.

nepeMeHHbIX (Y-4).

nudhepeHIaTbLHOTO
VCUYHCIICHUS.
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YMeeT BBIYUCIATh
UHTETpaIbl PYHKIHI

Bonpocer NeNe 20-
29 K »K3aMeHy 3a

Beruucnser npocrennme
UHTETpaJIbl. 3aTPyAHACTCS

Brraucnser nater paJibl U
IMPaBUJIbHO IPUMCHSACT

[IpaBubHO IpUMEHSET
IIpaBUJIa

0 HHOﬁ U HECKOJIBKUX BTOpOfI CCMECTDP, | UJIM OOIIYCKACT OIIIOKH q)OpMYHLI HUHTCTPAJIbHOT'O HHTCIPpHUPOBAHUA,
nepemeHHbIx (V-5). BBITIOJTHEHUE U BBIYMCIICHUU Ooliee WCUMCIICHUS, TOTTyCKast BEPHO HaXOIUT

Kp Ne 4 U 5, | CIIOXKHBIX UHTETPAJIOB. OTJICITbHBIC OITUOKU 3HAUYEHMS] UHTETPAJIOB.

PI'P Ne 1. BBIYUCIIUTEIBHOIO

Xapakrepa.
YmMeer pemiats 3agauy Brinonnenue Haxonut pemenus Haxonut pemenus Haxoaut pemenus
Koum u Haxoauthb Kp Ne 6. Qg depeHIratbHbIX TG depeHIaIbHbIX Qg depeHraIbHbIX
oOurye pemeHus Jis YpaBHEHUH CTaHAAPTHBIMU | YPABHEHHUI CTaHIAPTHBIMHU ypaBHEHUH, AaBast
OBBLIKHOBEHHEIX METO/IaMH, JTOTTyCKast METOJIaMHU, JI0IyCKast noJipoOHOE
T epeHIHaTbHBIX anrogHTMquCKHe BBIYHCIIUTENbHBIE OIIUOKH. 000CHOBaHUE.
OIIHUOKH.

ypaBuenwuii (Y-6).

YMmeet HCCICO0BAaTh
CXOAUMOCTD YHCJIOBBIX H

Bompocer  NeNe 14-
23 u 27 k 3auéty 3a

AHanM3upyeT CXOAUMOCTh
PAIOB, TOITyCKast

AHaJ'II/I3I/IpyeT CXOAUMOCTDb

pAAOB, A0ITYCKAasA HETOYHOCTH

I[enaeT IIpaBUJIbHBIC
3aKJIFOYCHUA O

(QyHKIMOHABHBIX pAOB | TPETUH  CEMECTP, | HCTOYHOCTH I B 000CHOBaHHUHU OTBETA. CXOJIMMOCTH PSOB,
(Y-7). BBIIIOJIHEHUE HOTPELIHOCTH B JlaBasi IoApoOHOE

Kp Ne 7 000CHOBaHUU OTBETA. TEOPETHYECKOE

000CHOBaHHE.

YMeer onpeneinsarhb Bonpocer  NeNe 1- | Vmeet onpenensith YMeer onpenensaTs IIpaBunsHO
BEPOSTHOCTH COOBITHIA, 21 K 9K3aMEHy 3a | BEpOATHOCTU COOBITUH U BEPOSITHOCTH COOBITHI U onpeaensier
HAXOIUTh 4EeTBEPTHIN OCHOBHBIE OCHOBHBIE XapaKTEPUCTUKU BEPOSITHOCTH COOBITUI
XapaKTePUCTHKH cemecTp, XapaKTepUCTUKU CIIy4ailHbIX BEJIMYMH, Y OCHOBHBIE
ClydaiiHbIX Bevuns (Y- | BPITOTHEHHE CIIy4alHBIX BEJIUYHH, JIOITyCKasi HETOYHOCTH U XapaKTepUCTUKU
8). Kp Ne 8w 9. JIOITyCKast OIMIMOKHU BBEIYUCIUTEIHLHOTO CIIyYaHBIX BEJIUYHH.

AIrOPUTMHUYECKHE
OIIINOKH.

XapakTepa.

YMeer onpeneinsirsb
CTAaTUCTUYCCKHC
XapaKTEPUCTUKH 110
3aanHoM BeIOOpKE (V-

9).

Bonpocsr NoeNe 21-
27 K DK3aMeHy 3a
YETBEPTHIN
cemecTp,

BBINIOJIHEHUE
PI'P Ne 3.

YMeer NpUMEHATh
OCHOBHBIE (POPMYITBI
MaTeMaTH4eCKON
CTaTUCTUKH ISl aHaJIN3a
JaHHBIX, JOITYCKas
OLIMOKHU.

YmMmeer MNPpUMCHATH OCHOBHBIC

(bopMyIIBI MAaTEMATHIECKOM
CTAaTUCTUKH JIJISl aHAIN3a
JTAHHBIX, TOTyCKas
HETOYHOCTH.

[IpaBuaBHO IPUMEHSIET
bopMyIbl
MaTeMaTHYeCKOM
CTaTUCTHKH TIPH
aHaJn3e IaHHbBIX.

27




Baneer HaBbIKaMu
MIPUMEHEHHUS] METOJ0B

Bonpocer NeNe 7-9
n 15-23 k 3auéty 3a

[IpaBunbHO pemaer
3a/1a4M, JOITyCKas

IIpaBunbpHO peraer 3a1ayy,
JIOIIYCKasl OTJEJIbHbIE

[Ipumensier meToabl
JUHEHHOH anreOpsl U

AHATUTUYECKOM IIEPBBIN CEMECTP. OTJeNbHbIC OUTMOKU U HETOYHOCTH. AHATTUTHYECKON
T€OMETPUHU U JINHEMHOMN 3aTPYAHAACDH C T€OMETpPHH,
aNreOphl K PEIICHHIO 000CHOBaHHEM 000CHOBaHHO IOJTy4ast
npuKiIaaaex 3amaq (H- MIPUMEHSICMBIX METOIOB. BEPHBIE PE3YIBTATHI.
1).
Bianeet HaBbikaMu KpNe3 u5, PI'P, | Ilpumenser [Ipumensier [Ipumensier
HPUMEHEHHS METOI0B Bonpocel  NeNe 19- | nuddepennmanbuoe muddepeHIanbpHOe muddepeHIansHoe
nudhepeHIHaTbHOro 23 K 2K3aMEHy 3a | MCUMCIIEHHE, AOIyCKas UCYHCIICHUE, JOTTyCKas UCYHCIICHHE,

BTOpOI cemecTp. HE3HAYUTENbHBIC OIMOKNA | He3HAYUTEIIbHbIC 000CHOBAaHHO MOJyYast

UCUYKCIIEHHUS K
UCCIIEIOBAHMIO (DYHKIIUI
Y HaXOKIEHHUIO UX
SKCTPEMAITbHBIX
snavyenuii (H-2)..

B IPUMCHCHUH TIPABHII U
dbopmy.

BBIYMCIIUTENILHBIE OITHOKU

BEPHBIE PE3YJIbTaThI.

Bianeer HaBblkamMu Kp Ne 4, PI'P, | IIpumensier unterpansHoe | [IpumMeHsier nHTErpajibHOE [Ipumensier
omnpezeneHns UCKoMbix | Borpockl  NeNe 34- | ncuucienue, 1omyckas UCUHUCIIEHUE, JIOMyCKast UHTErpajbHOE
BEJIMYHH METOIaMH 36, 48, 53. HE3HAYUTENILHBIE OIMUOKU | HE3HAYUTEJIHbHBIE HCUYNCIICHHE,
MHTErPAIbHOTO B IIPUMEHEHUH NPaBUII U BBIYUCIIUTENIbHbIE OLIMOKU 000CHOBAHHO TOJTy4ast
ucuncnenns (H-3). bopmy. BEPHBIE PE3YJIbTATHL.
Brnaneer HaBblkamMu Beinonuenue Pemraer npukinagHbe Pemraer npuknagasie 3a1aun, | PemaeT npukiagHbie
aHaM3a MoJeTen Kp Ne 6, Bompocs! | 3agauu, CBOIIS UX K CBOJISl X K PEUICHUIO 3aJ1auu, CBOJS UX K

IPOIIECCOB,
OITUCHIBAEMBIX
muddepeHIMaTbHBIMU
ypaBuenusmu (H-4).

NeNe 1-13 k 3auéry
3a TPETUH CEMECTP.

PELICHHIO

T depeHInaTbHBIX
YPaBHEHMH, T0IMyCKas
OIMMOKH WJIA HE JJaBast
oJIpoOHOTO
000CHOBaHUS.

TG depeHIaIbHbIX
YPaBHEHUH, JOITYCKast
HE3HAYUTENIbHbIE
BBIYUCITUTENLHBIC OITHOKA
WA HETOYHOCTH B
000CHOBaHHUHU.

PELICHHIO

¢ depeHInaTbHOTO
ypaBHEHMs, AaBast
JieTabHbIC
pa3bsCHEHUS U
MPABHIILHO TIPOU3BOIS
HE0OXO0IuMbIe
BBIYUCIICHHSI.
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Bnaneer HaBeIKaMu
npeacTaBiIeHus QyHKIUN
B BHJIe cyMMbI psina (H-
5).

Bompocer  NeNe 24-
29 x 3auéry 3a

TPETUH  CEMeCTp,
PI'P Ne 2.

YMeeT HaXOIUTh
pasnoxeHus: GyHKIHN B
CTENIEHHBIE PSAJIBI U PSAJIBI
dypre, AoIycKasi OUTMOKH
WJTY TI0JTy4asl yKa3aHus
MIPETo1aBaTelIsl.

YMeeT caMOCTOSATEIIHLHO
HaxOJIUTh PA3IIOKCHUS
(GYHKIUH B CTETICHHBIC PSIBI
u psaasl Dypee, gomycKas
OTACJIIBHBIC HCTOYHOCTU.

Ywmeer
CaMOCTOSTEIbHO
HAXOJIUTh PA3TIOKECHUS
(GYHKIHHA B CTETICHHBIC
panel u paasl Dypse,
JaBast opooHOe
TEOPETHUUECKOE
000CHOBaHUE.

Brnaneer naBeikamMu
aHalu3a JaHHBIX
METOJIaMH TEOPUH
BEPOSITHOCTH U
MaTeMaTH4YeCKOM
craructuku (H-6).

Bompocer  NeNe 21-
27 K B5K3aMeHy 3a
YEeTBEPTHIN
cemecTp,
BBIIIOJIHEHUE

PI'P Ne 3.

ITo mmerommMces JaHHBIM
YMEET CTPOUTH
JIOBEPUTEIIbHEE
MHTEPBAJIbI JJIs1 HCKOMBIX
XapaKTEePUCTHK,
ONPEACIISThH TapaMeTphbl
YpaBHEHUS JTUHEUHOM
perpeccuu, JomycKas
OTIEbHEIE OIIHOKH B
BBIYMCIICHUAX U
HETOYHOCTH B
MHTEPIpPETALNU
pe3yJIbTaToB.

ITo mmerommMcs JaHHBIM
yMeEeT CTPOUTH
JIOBEPUTEIIbHEE MHTEPBAJIBI
IS HICKOMBIX
XapaKTEPUCTHK, ONPEILISITh
napameTpbl ypaBHEHUS
JIMHEHHOM perpeccuy,
JIOIyCKasi HE3HAUYUTEIIbHbIE
OIIMOKHU.

ITo umerommmcest
JTAHHBIM YMEET CTPOUTH
JIOBEpUTEIIbHEE
WHTEPBaJIbI JJIs
HCKOMBIX
XapaKTEPUCTHK,
ONPEAEIIATh
napameTpbl ypaBHEHUS
JIMHEHHOM perpeccum.
[TonyuaeT BepHbIE
pe3yJIbTaThl U YMEET
KOPPEKTHO UX
MHTEPIPETHUPOBATD.

[Mkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):

€CITH TI0 TUCIUILINHE TPOMEKYTOUHAsS aTTECTAIlUs MPOBOAMTCS B OPME 3a4eTa, TO Pe3ybTaT OLIEHUBAHUS — «3aUTEHOY, «HE 3aUTCHO;

€CIIM 10 JUCIUIUIMHE TPOMEXYTOYHAsl aTTeCTalus MPOBOAMUTCS B (QopMe dK3amMeHa M (WIM) KypcoBOTO mpoekTa (paboThl), TO MIKaia
OIICHUBAHUS — OaJuThbHAas.
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3. TunoBble KOHTPOJIbHbIE 3aJaHUA 1JIs1 IPOBEAeHHUS TPOMEKYTOYHOM aTTecTalluu

3.1 Bonpochl /sl OLlEHKH 3HAHMI{, yMeHU ¥ HABBIKOB, CGOPMHPOBAHHBIX Y
cryaenta nmo komnerenuusim OIIK-2

Bonpocsl k 3a4éTy (IepBbIi ceMecTp)

1. [TonsiTue nuHEtHOrO NpocTpancTBa. OnpeneneHue, IpUMeEpPHI.

2. JluneliHasgs 3aBUCMMOCTh UM JIMHEHHAs HE3aBUCUMOCTb JJIEMEHTOB JIMHEHHOIO
IIPOCTPAHCTBA.

3. Matpuusl. Onepanuu Haj MaTpULlaMH, UX CBOWCTBA.

4. Onpenenurenu. CBoOWCTBa oOmpenenuTeNeii M CrocoObl BBYUCICHHS (HA NpuUMepe
oTnpeeNuTeNed TPETbEro MOPSIKA).

5. OO6patHbie U oOpaTuMbie MaTpHUIlbl. HaxoxaeHne oOpaTHBIX MaTpPHIL.

6. Panr wmarpunpsl. Teopema o ©6asucHom MuHOpe ((hOpMynHpOBKa). DiIeMEHTapHBIC
peoOpa3oBaHusl MaTPULL.

7. Teopema Kpamepa. Pemenue cuctem JHHEMHBIX anreOpanyecKuX YypaBHEHHUH IO
dbopmynam Kpamepa.

8. CoBMeCTHbIE U HECOBMECTHBIE CHUCTEMbl JIMHEMHBIX anreOpanyecKux ypaBHEHHIL.
Teopema Kponekepa-Kanemm.

9. OpHOpOIHBIE CHCTEMBI JIMHEHHBIX anreOpanyecKuX YpaBHEHWH, WX HETPUBUAIIBHBIC
penieHusl.

10. Jlunelinple omepauMM HaJa BEKTOpaMM M WX CcBoicTBa. JIMHENHO 3aBUCHMBIE U
HE3aBHCHMbIE CHCTEMBI BEKTOPOB.

11. Teopema 0 TMHEHHOW 3aBUCUMOCTH JBYX, TPEX U YETHIPEX BEKTOPOB.

12. CkansipHoe Mpou3BeIeHne BEKTOpoB. OmpeesieHne, CBOMCTBA. YTOI MEXIY BEKTOPAMH.
13. BexTopHoe nmpousBenenne BekTopoB. Onpesenienne, CBOUCTBa, TeOMETPUUECKUI CMBICII.
14. CMmemanHoe mpou3BesieHUe Tpex BeKTopoB. OmpeseneHue, cBONCTBA, Fr€OMETPUUECKHM
CMBICIL.

15. [T;mockocTh B MPOCTpaHCTBE. Y PABHEHUS TIIIOCKOCTH.

16. BexTopHoe ypaBHEHUE TUNIOCKOCTH. PaccTosiHME OT TOUKH J10 MIIOCKOCTH.

17. BzanmHoe pacnosioxkeHwe JIByX IUIOCKOCTE B IPOCTPAHCTBE. YTOJI MEXKIY
IJIOCKOCTSIMHU.

18. IIpsiMas B IpOCTpaHCTBE. Y pPaBHEHUE IPSIMOM.

19. IIpsimast B IpOCTpaHCTBE Kak IepecedeHHe IBYX Iiockocred. Ilepexon k apyrum
YPaBHEHUSAM IMPSIMOH.

20. BekTopHoe ypaBHeHHE MpsiMOid. PaccTosiHME OT TOUKH 10 TIPSIMOIA.

21. B3aumnoe pacronioxeHue AByX OpsIMbIX B IPOCTPAHCTBE. YTOI MEXKAY MPSIMBIMU.

22. B3anMHOe pacnonoxeHue NpsMor U IMIIOCKOCTH. YTOJ MEXAY IPSAMOM U INIOCKOCTBIO.
23. KaHnonunueckue ypaBHEHUs KPUBBIX 2-T0 MOPSIJIKA: AJUIUIICA, TUIIEPOOIIBI U TapaboJIbI.

24. KommiekcHpie umcna. AnreOpanyeckasi, TPUTOHOMETpHUUYECKas, MOKa3aTenabHas (PopMbl

KOMIIJICKCHOI'O 4HcCJia. I[CﬁCTBPIH C KOMIIJICKCHBIMHU YHCJIaMMU.

25. Mmuorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. Teopema o pa3inoKeHUH
MHOT'OYJICHA HA MHOKHTEIIH.

Bonpocsl k 3k3aMeHy (BTOpOii cemecTp)

1. OKpecTHOCT, TOYKH 4HCIOBOM mipsimoit. Ilpemen dynkumm B Touke. Ilpemen B
OECKOHEUYHO yIaJeHHOU Touke. ['eomeTprudeckas MHTepIIpeTalus mpeaena.

2. OnHocTopoHHHUE Tpesesbl. Teopema o CyIeCTBOBAaHUH Ipe/esia (YyHKIIMU B TOUKE.
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3. HenpepsiBHOCTD PpyHKITMHN B Touke. Touku paspeiBa. Kinaccudukarus Touek pa3pbiBa.

4. [Ipenen pynkuuu B Touke. EAMHCTBEHHOCTH Mpezena.

5. beckoneuno manble GyHKIMH B TOUKE. TeopeMbl 0 0ECKOHEUHO MaJIbIX.

6. CpaBHeHne 0€CKOHEYHO MaJlbIX. DKBUBAJICHTHbIE OECKOHEUHO MaJbIe.

7. Teopema o mpenenbHOM IMEpexoje IOJ 3HAKOM HepaBeHCTBa. Teopema O CKaToi
nepeMeHHOi ((hOpMyITHPOBKA).

8. Teopema o coxpaHeHwm 3Haka (yHKIUU. TeopemMa O CBSI3UM (PYHKIHH, HMEIOIICH
KOHEUHBIH mpejies, ¢ 0eCKOHEYHO MaJIOH.

9. OpHocTOpOHHSIST HENpepbhIBHOCTh. HempepbhlBHOCTH (yHKIMM Ha oOTpe3ke. TeopeMsl
Bonsrano-Komm u Beliepmtpacca (6e3 moka3aTenbCcTBa).

10.  IIpousBoanas ¢pyHKUHMsS B TOUKe. ['eomeTpuyeckas 1 MEXaHUYECKasi HHTEPIIPETaLus.

11.  duddepenuupyembie  ¢yHkumu.  HeobOxommmoe W JOCTAaTOYHOE  YCIIOBHE
muddepentmpyemoctu. Juddepennuan. HenpepoiBHocTh nuddepeniupyemoit GyHKIUN.

12. [IpousBonnas ¢pynkuuu B Touke. [IpaBuna nuddepeHpoBanuss cymMmbl, TPOU3BEICHHUS
¥ YaCTHOTO.

13.  duddepenunpoBanue cioxuoil pynkun. [IponszBoanas oOpaTHON QYHKITUH.

14. Teopema ®Pepma.

15. Teopema Pomns.

16. Teopema Jlarpanxa.

17. Teopema Kommu.

18. [TpaBumno Jlonutans (popmynupoBka).

19. DKcTpeMyMbl QYHKIIMN OAHOU nepeMeHHo. HeoOxonumoe ycioBue skcTpeMyma.

20. DKCcTpeMyMbl QYHKIIMHM OAHON IepeMeHHOM. JlocTaToOuHbIe YCIOBHS 3KCTPEMYMa.

21. Hanpasnenue Boimykioctd rpaguka ¢(yHkuuu. JlocTaTo4HOE YCIIOBHE BBITYKJIOCTH
rpaduka GyHKIUH.

22. Toukn mnepermba. HeoOxommmoe ycnmoBue cymiectBoBaHusi meperuda. JlocraTodnoe

yCIIOBHE CYIIECTBOBaHMS Meperuoa.
23. ITonsatue o muorounene Teitnopa. @opmyna Teitnopa 11 GyHKIMK OAHOM IEpeMEHHOM

(6e3 nokazarenbcTBa). Popmyna Maknopena s Gpyskumii €, sin X, COSX.

24. [lepBoobOpa3nas u HeonpeaenéHHbI nHTErpai. 1x coiicTna.

25. [lepBoobOpa3Has u HeonpeaenE€HHbI UHTEerpad. MeToabl BHIYUCICHUS HEONpeaeNEHHBIX
MHTETPAJIOB: UHTETPUPOBAHUE T10 YACTSAM U 3aMEHA IEPEMEHHOM.

26.  JlpoOHo-pannoHanmbHass (QyHKIMSA. TUObBl OpocTeHIIMX anredpandeckux apoded U ux
UHTETPUPOBAHUE.

27. HNuterpanbnas cymma Pumana. Onpenenénnsiii mHTerpan Pumana. MHTerpupyemblie
¢ynkuuu. ['eomerpuyueckas HHTEpIpETALUs ONMPeaeIEHHOr0 HHTErpaa.

28. Onpenenénnbiii nHTerpan Pumana. CBoiicTBa omnpeaenéHHoro mHrerpaia. Teopema o
CpenHeM.

29. OnpenenéHHbIl MHTETpajll € MEPEeMEHHBIM BEPXHMM MpezenoM. Teopema o ero
npoun3BoiHON. CyliecTBOBaHHE EPBOOOPA3HOM HENPEPHIBHON (YHKIINU.

30. OnpenenéHHbIl MHTETpaJl C NEPEMEHHBIM BepXHUM mpeznenom. Popmyna HproToHa-
JleiiOHMIIA.

31. Onpenenénnblii nHTErpan Pumana. MeToibl BBIYUCICHUS: THTETPUPOBAHUE IO YACTAM U

3aMeHa IIEPEMEHHOM.

31



+00

32. [TonsiTre 0 HECOOCTBEHHBIX MHTETpaiax |-ro poga. MaTerpansr Buaa _[ ) (a,p>0).
a X

33. [TonsTue o HecoOcTBeHHBIX MHTETpanax |l-ro poxa. HTETpans! Buga

o dx

[—— (a,p>0).

a(x—a)Pf

34.  KpuBble Ha IUIOCKOCTU M B MpocTpaHcTBe. Crnpsmisiemasl KpuBas, [UIMHA AYTH KPUBOK

(BeIBOZT (hOpPMYJIBI IJIs1 SIBHO 3a1aHHON KpuBoi). uddepennman AivHbI AyTH.

35.  BrlumcieHue miomaae mIockux GUryp B 1€KapTOBBIX U MOJSIPHBIX KOOPMHATAX.

36. Brruucinenne o0BEMOB Tel MO IUIOMIAJSAM IONEPEYHBIX CEUYCHHHA M OOBEMOB Tell

BpaIllCHUS.

37. OyHknuu ABYX MepeMeHHbIX. [lepenen u HenmpepbIBHOCTh. YacTHBIC MPOW3BOIHBIE, UX

TCOMCTPHUYUCCKAA UHTCPIIPCTALIHA.

38. Huddepenuupyemble  (yHKIMU OByX TnepeMmeHHbIX. [lomsbii  muddepennuarn.
Heobxonumoe yciosue nuddepenunpyemoctu. JloctatouHoe ycnosue qudGepeHIupyeMoCcTH.

39.  [uddepenuupyembie (GyHKIMU IBYX MepeMeHHbIX. JluddepeHnupoBannue CIoxKHON
byHKIHH.

40.  YactHple mnpou3BOIHBIE U audQepeHIuanbl  BBICIIMX —IMOPAAKOB. Teopema o
nepecTaHoBKe nopsiaka auddepenunpoBanus (HopMyIHpPOBKA).

41. ®opwmyna Teinopa anst GyHKINUU IBYX EPEMEHHBIX.

42. OKcTpeMyMbl (QYHKIMM JIBYX IepeMeHHbIX. HeoOxonumoe yciioBuE CyIIECTBOBAHUS
AKCTpPEMYyMa.

43. OKkcTpeMyMbl (DYHKIMM JABYX HEepeMEHHBIX. JlOCTaTOYHOE YCIIOBHE CyYIIECTBOBAHUS
sKcTpeMyma (PopMyITHpPOBKA).

44, HuddepenunpoBanne GyHKINH, 3aJaHHON HESIBHO.

45. Omnpenenenye U CBOMCTBA JBOMHOIO HHTETpaa.

46. Brrunciienne ABOMHOrO0 HHTErpasia B IEKAPTOBOM CHCTEME KOOPJAUHAT.

47. Brrunciienne ABOMHOrO HHTErpasia B MOJISIPHOM CUCTEME KOOpPIUHAT.

48.  TlpwioxeHus TBOMHOTO WHTETpaja.

49. Onpenenenne U CBOMCTBA TPOMHOTO MHTErpaa.

50. Beruucnenue TpoiHOTO MHTErpajga B AEKapTOBOW CHCTEME KOOPAUHAT.

51.  BobluncieHnue TPOWHOTO MHTETpaja B HWIMHAPUIECKON CUCTEME KOOpIMHAT.

52.  Broluncienue TpoWHOro HHTETpajia B chepuvecKkoil cucteMe KOOpAnHaT.

53.  IlpunoxeHus TpOIHOTrO HHTErpaa.

Bomnpocsl k 3a4éry (Tperuii cemectp)

1. Onpenenenve auddepeHINATBHOTO YpaBHEHUs, €ro TMopsaka, peuieHus. Ilpumepsr
COCTaBJICHUS U pelieHus AuddepeHnrnaibHbIX YpaBHEHHH.

2. Teomerpuueckoe (kKauecTBEHHOE) uccienoBaHue AuQQepeHInaIbHbIX ypaBHEHUH 1-TO
nopsiaka. OOmiee, YacTHOE peIIEHUs, WX TCOMETPUYECKHM CMBICI. YpaBHEHUS C
pasacAromuMnucsa NCPCMCHHBIMH.

3. Juddepenuunansubie ypaBHeHus 1-ro nmopsaka. 3agada Komm. Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU perieHus 3anaun Komm. Obiiee 1 4acTHOE pelIeHus, UX T€OMETPHUECKUI
cmbicit. Ocoboe pemienue. Pemenne ogHopomHoro auddepeHnnaaTbHOro ypaBHEHHs 1-To
MOPSIIKA.
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10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

22.

Jluneiinpie nuddepeHmanbHbIe ypaBHEHUS 1-TO TTOpsIKa.

Onpenenenue quddepennuanbHoro ypasHenus. [lopsanok auddepennnanbHOro ypaBHEHHUS.
Pemenue muddepeHnmnanbHpIX ypaBHEHUH B MOTHBIX AuddepeHanax.

Juddepenunanbaple ypaBHEHHsS BBICIIMX MOpsSAKOB. 3amaya Komm, ee reomerpuieckoe
UCTOJIKOBAaHUE Il YpaBHEHHH 2-T0 mopsaka. Teopema CyllecTBOBaHUSA U €QUHCTBEHHOCTH
pemenus 3agaun Komu. MeToz noHmkeHus nopsiaka qudgepeHnaabsHoro ypaBHeHus!.

Juddepenunanbible ypaBHEHHs] BBICIIMX MOpsakoB. 3amada Kommu. OOmiee u vactHoOe
peuienus. JIuHelHbIE HEOTHOpPOIHBIE ypaBHeHHs MN-ro mopsaka. CTpykTypa oO0IIero
peueHus.

JIunelinpie muddepeHanbHbIe yYpaBHEHUSA N -ro IopsaKa. JIunelinbIi
muddepeHnranbHBIN onepaTop u ero cBoiicTBa. CBONWCTBA PEIICHUH JIMHEHHBIX OJTHOPOTHBIX
¢ depeHIMATBHBIX YPABHCHHUH.

JluHeiHO HE3aBUCHUMBbIE pEIICHUS JHUHEHHOro OAHOpOoAHOro  audGdepeHIHaTEHOTO
ypaBHeHUsI 7 -To mnopsaka. Onpenenurens Bponckoro. Heobxoaumoe M JocTaToOuHOE
yCIIOBUE JTUHEIHOU HE3aBHCHUMOCTH pelieHui JUHEHHOTO OJTHOPOJIHOTO
Qg QepeHInaIbHOT0 YpaBHEHUS.

OdynnameHtanpHas cuctema pemeHui. CTpykrypa oOHIero pemieHHsl JIMHEHHOTOo
OJTHOPOAHOTO AU PEPEHIINATHHOTO ypaBHEHUS N -TO MOopsaKa.

Heongnopoansie uHeiHbIe ypaBHeHHsT N -T0 MOpPsiAKa, CTPYKTypa oOliero pemenus. Meron
BapHalyy MPOU3BOJIBHBIX MIOCTOSHHBIX.

JIuneitnble ogHOpOAHBIE nU(depeHInalbHble ypaBHEHU N -TO MOpsKa ¢ MOCTOSIHHBIMU
koapdunreHTamMu. XapakTepucTuueckoe ypaBHeHHe. lloctpoeHue QyHaamMeHTaIbHOM
CHUCTEMBI PELICHU.

JluneiiHble HeogHOpOJHBIE U depeHnnanbHble ypaBHeHUs N-ro mnopsanka. CTpykrypa
obmiero pemenus. HeomHopomnele nuHelHble nuddepeHanbable ypaBHeHUs N -ro
MOpsAJKAa C IOCTOSHHBIMM Ko3(h(dUIMEeHTaMH U CHelMaJbHOM mpaBod YacThio. Mertoa
HEOIpeIeJIEHHBIX KO PHUIIMEHTOB.

Yucnossle psabl. Cxoqumocts psaa. Cymma psaa. Kpurepuit Ko ans 4McnoBsIx psiioB.
Heo6xonumoe ycnmoBue cxoaumocTH. OcTaTok cxopsmerocs psga. OOmue cBoiicTBa
CXOMSIINXCS PSJIOB.

WuTterpanbublil npusHak cxogumocT Komm. O0001meH b TapMOHHYECKUH Psil.
Psanpl ¢ nonoxkurenbHbIMU uiieHamMu. [Ipu3Haku cpaBHEHHUS.

CxoauMocTh psfla, CyMMa psifia, OCTaTOK CXOJSIIErocs psnaa. Paapl ¢ MOJOXKUTETbHBIMU
yeHamu. [Ipusnak JlanamOepa.

3nakouepenyromuecs psabl. [Ipusnax JleiiOnuna.

Paner ¢ wieHamu Jr000ro 3Haka. AOCOMIOTHAA CXOOMMOCTh. CBONMCTBA aOCOJIIOTHO
CXOMSIIUXCS PSJIOB.

OyHkuuoHanbHble psiabl.  Cxomumocth B Touke. O6macte cxomumoctu. Cymma
¢byHKIMOHATBHOTO psjga. PaBHOMepHast cxonumocTh. [Ipu3Hak paBHOMEpPHON CXOAMMOCTH
BeiiepmTpacca.

PaBHOMEpHAs cXoIUMOCTh (PYHKIIMOHAIBHOTO psga. TeopeMbl O HEMPEPHIBHOCTU CYMMBI
PaBHOMEPHO CXOSIIETOCs pAla U O MOYWICHHOM MHTErPHPOBaHUH U AU (epeHINPOBAaHUI
GyHKIMOHATBHBIX psioB. Psim Makiiopena st pyrkiu arctg X.

Crenennsie psabl. Teopema Abens. Pannyc cxonuMocTu.
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23.
24.

25.

26.

27.

28.

29.

O N o O

10.

11.
12.
13.
14.
15.

16.

17.

Crenennblie psanpl. Pagnyc cxonumocTtu. CBOMCTBA CTENEHHBIX PAIOB.

Pasnoxenne ¢ynknun B psaa. Psng Teinopa. HeoOxomumoe W JOCTaTOYHOE YCIOBUS
pasnoxkuMoctd GpyHkuu B psij Teitnopa. Pax Maknopena qius gynxun IN(L + X) .

Paznoxxenne GpyHKIMU B CTENEeHHOHN psa. EMMHCTBEHHOCTH pa3iokeHus. Psasl Makiopena
s pymxumii: COSX, (L+X)“.

JloctaTouHoe ycioBue pasnoxkuMoctu (pyHkuuu B psin Teitnmopa. Psapl Maknopena yis
GyHKIU: e*, sin x.

Oproronanpable  cucteMbl  GyHKIud. OO0o0menuslii psag  Dypee. CxomumocThb
TPUTOHOMETPUYECKUX PsiioB Dypbe.

OpToroHanbHble CHUCTEMbl TPUTOHOMETpUUYECKHUX O(YHKIHUH. TpuroHomerpuueckue psibl
®ypbe a1 QyHKIUH, 3aJaHHBIX Ha OTPe3Ke [— I, |] U TS IEPUOANIECKUX (PYHKITHH.

Tpuronomerprueckue psiapl Pypbe Ui YETHBIX M HEYEeTHBIX (QyHKIWiA. Pasinoxenue B psn
dypre 1o cruHycaMm 1 KocuHycaM QyHKIUi, 3a1aHHbIX Ha otpeske [0,1].

Bonpocsl k 3k3amMeny (4eTBEPTHIN ceMecTp)

[IpenMeT © OCHOBHBIE TIOHSTHUS TEOPUM BEPOSTHOCTEH (CilydalHBIM SKCIEPUMEHT,
IIPOCTPAHCTBO 3JIE€MEHTApHBIX UCXOIOB, CllydaiiHOe COOBITHE).

Onepanmu  Hajn ciay4aHeIMH —coObITHsIMH. HecoBmecTHble coObiTus. [locToBepHOeE,
HEBO3MOXHOE, IPOTHUBOIOJIOKHOE COOBITHSL.

CTaTI/ICTI/I‘IGCKoe, KJIIaCCUYCCKOC U TCOMCTPUYCCKOEC ONIPECACIICHUC BEPOATHOCTH.

AKCHOMBI TEOpUHU BEPOSTHOCTEH. BEposSTHOCTH MPOTHUBOIOIOKHOTO COOBITUS M PAa3HOCTH
coObITui. Teopema cia0xkeHus: BEpOSATHOCTEN.

YcnoBHas BepoaTHOCTh. HezaBrucuMocTh coObITHi. Teopema yMHOXKEHHS BEPOSTHOCTEH.
[Tonnas rpynna coobrTril. @opMyIibl TONIHON BeposTHOCTH U baiieca.
HesaBucumsble ucneiranus. @opmyiia beprymim.

Crnydaiinble BenmnuuHbl. OyHKIMSA pacnpeneneHus U e€ cBoiicTBa. BeposaTHOCTh momnagaHus
CIIy4alHOM BEJIMYMHBI B UHTEPBAJ.

JluckpeTtHas ciydaiiHass BenuuuHa. Psan pacnpeneneHuss ¥ QYHKIMS pacnpeleleHUs
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.

HemnpepsiBHas cinydaitHas BenwuuHA. [I[10THOCTH BEPOATHOCTH M (PYHKIUS paclpeereHus
HENPEPBIBHOW CIIy4allHOM BEJIMYHHBI.

MareMaTtnueckoe 0’)KMIaHUE CIIy9allHOW BEJIMYMHBI U €T0 CBOMCTBA.

Jucnepcus ciydailHOM BeIMUMHBI U €€ cBoiicTBa. CpeAHEKBaIpaTUYHOE OTKIIOHEHHE.
buHoMUaNbHBIN 3aKOH paclpeieNIeHNs, MATEMAaTHYECKOE 0KUAHUE U TUCTIEPCUS.
3akoH pacnpenenenus [lyaccona, MareMaTnueckoe 0XKUIaHUE U TUCTIEPCHSL.

PaBHOMEpHBII 3aKOH pacripeieseHus], IIIOTHOCTh BEPOSTHOCTH, (YHKIHUS pacrpeeneHus,
MaTEeMaTUYECKOE 0KUIAHUE U TUCIICPCUSL.

[TokazarenbHBIN 3aKOH pacrpe/esieHus], INIOTHOCTh BEPOSITHOCTH, QYHKIUS pacipeieieHus,
MaTeMaTUYeCKOe 0KUIAHUE U IUCTICPCHSL.

HopMmanbHbili 3aKOH pacmpeneneHus, MIOTHOCTh BEPOSITHOCTH, (DYHKLHMS pacrpelneieHus,
MaTeMaTUYeCKOE 0KUJIAHUE U TUCTICPCHUS.
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18.

19.

20.

21.
22.

23.

24,
25.

26.

217.

CucreMbl ciaydailHbIX BeaWYWH. DYHKIUA paclpelesieHus CHUCTEMBbl JABYX CIIyYalHbBIX
BEJIMYUH U €€ CBOWCTBA.

JIBymepHasi AMCKpETHAas U HEMpepbIBHAS CiIydailHas BelWYMHA (MaTpHIla pacHpeesieHus,
JByMEpHasi INIOTHOCTb BEPOSTHOCTH).

UucnoBble XapaKTEPUCTHUKU CHUCTEMbl CIydalHBIX BENUYMH (KOBapualus U KO3 UIUEHT
KOPPEJISALIHH).

[IpenenbHBIC TEOPEMBI TEOPUH BEpOsATHOCTEH (Teopembl UeObieBa, bepuyinnu u JIssmyHoBa).

[IpeameT U OCHOBHBIC MOHITHS MaTEMAaTUYECKON CTAaTUCTUKU (TeHEepaibHasi COBOKYITHOCTh U
BBIOOpKA 3HAYCHUH CITy4aliHOUM BEJIMYHMHBI, BHIOOPOYHBINA METO).

OOmme TpeOOBaHMA K CTAaTUCTHYECKUM OLEHKaM (HECMEMIEHHOCTh, Y(PQPEKTHBHOCTh H
COCTOATENBHOCTB). OLleHNBaHNUEe GYHKLUHU paclpeeIeHHUs.

OHGHKI/I MAaTE€MaTUUYCCKOro O KUJaHUuA U JUCIICPCUN CHy‘I&fIHOfI BCINYHNHEI.

HOBepI/ITeHBHHﬁ HHTCPBAJI M OOBCPUTCIIbHAA BCPOATHOCTD. O6IJ_[8.H CXEMa IIOCTPOCHUA
AOBCPUTCIIBHOI'O HMHTCPBAJIA. Z[OBepI/ITeJII)HI)Ie HUHTCPBAJIbI IJId IMapaMCTPOB HOPMAJIbHOTO
3daKOHa pacCipCacICHUA.

[IpoBepka crarucTuueckux runore3 (ommoku 1 1 2 poaa, ypoBeHb 3HAYMMOCTH W MOIITHOCTb
cratucTuyeckoro kpurepus). OOmas cxema MpOBEPKU CTaTUCTUYECKUX runore3. Kpurepuit
IInpcona.

321,[[8.‘{3. perpeCcCum. MeToa HaMMEHBIITUX KBaJApaToB.

K 3aueram u sk3aMeHaM AOIMYCKAIOTCA CTYACHTHI, BBIITOJIHUBIINEC BCC q)OpMBI TEKYIICTO

KoHTpoJsA. [lpu cpade 3adera wiM SK3aMeHa, CTYACHT IOJy4YaeT JBa BOIMpPOCAa W3 IEpPEUHs,
MPUBEICHHOTO BBINIE M MPAKTHUUYECKOE 33/JaHHE aHAIOTMYHOE 3aJaHMUSIM KOHTPOIBHBIX PadoT,
NPUBEIEHHBIM HUXKE.

BpeMH MNOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 muH.
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3.2 CocTaB KOHTPOJIbHBIX PadoT

TunoBbie BAPMAHTLI KOHTPOJbLHOH padoThLI Ne 1 (mepBblii ceMecTp)

BAPUAHT 1
-2 0 T -1
1. A= . Haittu: 2A" A—44".
3 1
X; —3Xy +4X3 =5
2. HccnenoBaTh M pelIUTh CUCTEMY YPaBHEHUMN 2X1 + Xy — 3X3 =1
1 2 -3 7 7 1
3. Haiitu BA_l,ean A=/0 2 -2| B=|-6 -4 -6].
31 5 9 3 15
BAPUAHT 2
1 -1 -1 T
1. A= Haiitu: 2A™ — A" A
0 2
2. MccrnenoBath ¥ PEIINT CHCTEMY ypaBHEHHH < X; + 2X, + 2X5 =4.
X; —3Xy, — X3 =-1
2 -3 0 -5 5 -4
3. Haitru BA ™ eemn A=| 1 -1 2| B=|-4 5 -1/
-3 4 1 -9 12 3
TunoBble BADMAHTHI KOHTPOJIbHOM pa0oThl Ne 2 (mepBbIi ceMecTp)
BAPUAHT 2
BAPUAHT 1 . \/ 2 \/ 2
1. lim n(~/n“ +n—-+/n“—n)
1, lim (n—+v/n? +2n) =
= ) im x2 —2x+1
2 .
) im X® —3X+2 oL x3 4 %2 —x—1
' 3 2
X=lx® +2X° —x—-2 X+ 2-2
tg5x 3. lim -
3. lim —— x—0  sin 2x
x>0 X% +10X . lim 1 C08 4X
. . —
" im In(1+ xsin 2x) x>0 ox% _q
x—0 1—cos2x i
{0 5. lim o™X
5. lim 2% xol X —1
Xx—2X—2
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BAPUAHT 4
2 2
im (2—-n)°—(2+n)

BAPUAHT 3 1. 5 5
N—»0 —(1—
1 | 2+ n)3 (2+n)“—@1-n)
. 2
= (=12 - (n+1)° 2 lim X X0
X—2 2 _y_
X% —4x+3 X" —x-6
2. lim — sin 2x
x—>3 x3_927 3. im-——
] x—0 tg(7 (X + 3))
3 im arcsin 2x In(L in 2%)
. — ] Nn(L—arcsin £x
x>04/x +1-1 4. Im ax
In(1— sin 3x) oo el
. Nn(L—SIN oX
4. Ilm(G— . Inx-In2
x—0  @®% _q 5. lim ——————
) x—2 2% _4
. SIn 3X
5. lim
x—z 1g5X
THnoBLIe BAPHAHTHI KOHTPOJLHOI padoThl Ne 3 (mepBhlii ceMecTp)
BAPHUAHT 1
-3 2
3 sin®(3x° +5
1. y =5* gVx ( ),Haﬁm y' oo
VX + cos? x
2. y= th4x’ Haiitu y'- ?
3. y= cos® 5X, Haiitu dy-?
3X+5
4, y= , HaitH y" - ?
2X—3
x=Intgt d
5. 3. HalTH —y -?
y =c0s°t dx
BAPUAHT 2
-3
44qx2  SIN7(2c0os X
1. y =3% x| ( ),HaﬁTH y'-?
VX% +1n x
2. y= X 053X yaiiti y'-?
3. y=e€ " mnaiitu dy-?
4. y =X-In X, naiitu y"-?
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5 t , HaliTht —— - ?
Y=———j; X
Vv1+t
BAPHAHT 3
2
2 cos? (2+/x
1. y= X sin7x +# Haiitu y'-?
X+1In“ X
. 2
2. y = (sin X)*  maittu y’-?

3. y:t923x naiitu dy-?

4. y= xe>X  naitru y"-?
X = tg(2¢"
S. tg(2e’) HaiiTu dy -?
—In(2t +1) dx
BAPUAHT 4
3 V192X
1. y= 7X cosx+5) Zg— Haittn Y’ - ?
X +1
2. y =(cosx)* maiitu y'-?

3. y=t9®2X maiitu dy-?

4. y =sin xe*  muaittu y"-?
=In(1+t?)
. dy
5. t HalTH —= - 7
y = dx
1+12

TunoBbie BApHAHTHLI KOHTPOJILHOH padoThl Ne 4 (BTOpPOI ceMecTp)

Bapuanr 1 z
5. j(2x+3)sin 2x dx

1.j 0

2x+1 +00
0 6. J' dx
x3+2x
3 Bapuanr 2
' J.4+S|nxcosx f « dx
1
o VX% +1

6
4. j(2x +1)v/x+3 dx
-2
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3x+4
2. dx
J‘x?’ +X
3 J- -dX
2 +5SIn X+ Cos X
2 X+3
4, _[ dx
0 X+4
T
5. j(3—2x)sin 3x dx
0
+00
6. de
1 X + 3X
Bapuanr 3
2 cosx dx
1. _—
l sin“ x
R
2% +3x+1
N
3. Isin5xdx
0
4, Ix-3\/x+1dx
-1
In2
5. J.(3x+2)e_X dx
0
T dx
0 (x+3)(x+1)

e

S

Oty O30l —™,; *—

+
8

O ey N
>
N}
>
w
+
[
o
>

5x+2

X +5x% + 6X

dx

dx

1+ 3sin XCcos X + €cos? X

(x=1)-vx+4 dx

X
1- —d
( x)sm2 X

o
>

—

I
>
N
|
w
>

TunoBbie BAPMAHTLI KOHTPOJLHOM PadoThLI Ne 5 (BTOpOii cemecTp)

Bapuanr 1
Jx

1. z :arctg{—}+2y2 . Haiitu 6— —
y 0

2. z=x"Iny.Haittu d? z.

3. H3meHuTh MOPSAI0K HHTETPUPOBAHUS: IdX I f(x,y)dy.

4. BBIYUCIHTB, IEPEU I K TIOJIAPHBIM KOOPAHMHATAM: J.J.\/ x% + y2dxdy,
D

e D {x? +y2 <R?,x20,y>0].

5. Bpruncnuth 00bEM TENa, OrPaHUYCHHOTO TOBEPXHOCTSIMU:

2=x"+y?, x+y=4,x=0,y=0,2=0.



Bapuaur 2

X

1. Z=X-e§+2y3.HaﬁTng,g.
OX OX
X =t*, ;
2. u:tg(x2+y2+zz), y=Int, 24 _»
. dt
z=t-3,
1 2—x2
3. W3MeHuTh NOopsA0K HHTErPUPOBAHUS: _[ dx If(x, y)dy .
0 X

4. BpIYUCIUTD, IEPEUIS K TOISPHBIM KOOPAHUHATAM: ” xdxdy,
D

rIe D:{x2+y2§4,x20,y2—x}.

5. Bbruuciuth 00bEM TeJa, OTPAaHUYCHHOTO MIOBEPXHOCTIMU: Z = 2 — X, y2 = 2X,

x=2,2=0.

Bapuanr 3
1 07 01
1. z=tg*(xy)+— . Haiitu —, —.
9" (x) y® OX  OX
2. z=y’sin x. Haiitu d? z.
0 e*
3. H3MeHuTh Mops0K HHTETPUPOBAHUS: '[ dx J. f(x,y)dy.
1 X2
. dxdy
4. BBIYMCIHT, IEPEH/IA K TIOIAPHBIM KOOPAMHATAM: ”ﬁ ,
o (X" +Yy%)

rae D:{1£x2+y2£4,y20}.

2

5. Bblauciauth 00bEM Tea, OrPaHMYEHHOr0 NOBEPXHOCTAMM: Z =X, X+y=1, X=0,
y=0, z=0.
Bapuant 4
1. z=x>In y+§.Ha17m1 dz.
y
x=t*, d
u
2. U=cos (x2 +y? +zz), y =te', E:?
z=Int,
1 2-x
3. H3MeHHTH MOPSIOK HHTErPUPOBAHUS: de _[ f(x,y)dy.
0 x3
4. BbBIYHCIHTH, EPEH/IA K TOISIPHBIM KOOPIUHATAM: H arctg Y dxdy,
X

D
rne D:{x2+y2£1,xso,y2x}.
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.. 2 2 2
5. Bbruucnuthe 006EM TENa, OrpaHUYEHHOTrO0 MmoBepxHocTaMu: Z = X" + YY", Yy =X",

y=1 z=0.
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THunoBbie BAPHAHTLI KOHTPOJLHOM padoThI Ne 6 (TpeTnii cemecTp)

BAPUAHT 1
1. y' —y=e"sin x
y2
2. xy'=2yIn -, =e
y'=2yln-5. v

3. Y'(y-D-2(y)* =0
3
4 4y"+16y +15y=4e 2

5. y"+9y=cos*3x

BAPUAHT 2
1. y'+X:sinx,y(7r):1
X
¥
2. Xy'—y=xeX

3. 2y =1+(y)?
4. y"—y=5¢"

5. y'+4y=

cos? X

BAPHUAHT 3

L o 2x% +y? —xy
Xy

2

(3x%y? + 2x +3)dx + (2x3y +3y?)dy =0

=0

yx=0

14 !’ 1
3. y' +y'tgx=—-—
COS X

4. y”+ yr:XZ

3X
5. y"'—6y' +9y=
X+1
BAPUAHT 4
; y 2
1. +——+x° =0, =1
y X+1 yx:O
2. y’:X+y
X—=Yy

3. 2Xy!y” — (yl)z _1
4, y"+2y"+5y=-2sin X

5. y"+9y=

sin 3x
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TunoBble BADHAHTLI KOHTPOJLHOM pPadoThI Ne 7 (TpeTnii cemecTp)

BAPUAHT 1
I/ICCJ'IC,I[OBaTB Ha CXOAUMOCTb pﬂ,Z[I)IZ
1 ©2n? +n+1
n13nd+n-1
© 1
2. —
n—n°+Inn
3 S 1
= nin?n
a, Z( Tt
n? + 10
S. Haiitn nHTEpBAN CXOAMMOCTH psAlia
i (x+4)"
BAPUAHT 2

UccnenoBats Ha CXOAUMOCTD PSIJIBL:

Lo

n=1\ N 2"

S. Halitn nHTEpBaN CXOAUMOCTH psia

i (_1) n+1 ﬁ
n=1 n

BAPUAHT 3
HCCJ’ICI{OB&TL Ha CXOAUMOCTb pH,I[BIZ
0 6n?
1. > .
n-19n“ +6n -8
* 1
2. Z —
n=1 n4n
2
“In“n
3. S ——.
n=2 n
1
4. ( 1) n+
z 2n 3
5. Haiitn maTEpBan CXOAUMOCTH psAa
i n(x+1)"
n=1 4n
BAPUAHT 4

HccnenoBaTh Ha CXOAUMOCTD psAAbI:

1. S WnZ+2n+4—n? +n+3)
>

n=1
2. > —
n= 22
o0
3. > arcsin" =
n=2
4, D"
Z In n
5. HaiiTn uHTEpBaAII CXOAMMOCTH psAia
2n-1
i (_1) n-1 (X _3) "
n:l n '16n
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TunoBblie BAPHAHTLI KOHTPOJLHOM PadoThI Ne 8 (4eTBEpPTHIii ceMecTp)

Bapmuanr 1

1. Y3 xonoael B 36 KapT Hayaavdy M3BJICKAIOT TpU KapThl. HaiiTk BEpOATHOCTH TOTO, UTO OyAET
BBIHYT OJIUH TY3.

2. 1Ba cTpesika, Juisi KOTOPbIX BEPOSITHOCTH IPOMaxa B MUILEHb paBHbI cOOTBETCTBEHHO 0.1 u
0.2, mpou3BoAAT O OJJHOMY BbIcTpeny. OnpenenuTs BEpOSITHOCTb XOTs Obl OJTHOTO MOINAAAaHus B
MUIIEHbD.

3. Umerotcs aBe naptuu uzaenuii no 15 u 20 wryk, npuuéM B KaXKA0W NapTUu ABa U3AEus -
OpakoBaHHble. M31enue, B3sTOe Hayjauy U3 EpPBOM MApTUH, IEPETIOKEHO BO BTOPYIO, IIOCIIE
4ero BbIOMpaeTCs HayJady U3zeine u3 BTopoil maptuu. OnpenennuTb BEpOSITHOCTh U3BICUEHUS
OpaKOBaHHOTO M3J1eNIHs U3 BTOPOH MAPTHH.

4. OnpenenuTb BEpOSATHOCTh TOTO, YTO HOMEP MEPBOM BCTPETUBIIEHCS aBTOMAILIMHBI HE
COJEPKHUT IU(PHI IIECTh.

Bapuanr 2

1. B konozne 36 xapt yeTbipéx Macteid. [locne u3BnedeHus u BO3BpalleHus: OJJTHOM KapThl KOJI01a
HepeMeIlBaeTCsa U CHOBA U3BJIEKaeTCs o1Ha KapTta. OnpenesinTh BepOSITHOCTh TOT0, YTO 00€
KapTbl OJJHON MAaCTH.

2. ITo camonéry mpou3BOAAT TPU OAMHOYHBIX BBICTpEa. BeposTHOCTH Momaianus npy nepBom
BeIcTpene paBHa 0.4, mpu BTopoM - 0.5, ipu TpetbeM - 0.7. s nopaxkeHus caMmonéra
HE0OXOAMMO HE MEHEE IBYX Mnomnaganuil. HaliTu BeposiTHOCTh MOpakeHs caMoJIETa.

3. IBa cTpenka A u B moodepénHo cTpensioT B MUIIIEHB JI0 TIEPBOTO TOIA/IaHusl, HO He Oojee
JBYX pa3 Kax/blil. BeposTHOCTH onagaHus mpu ogHoM BeicTpene 1t A pasHa 0,8, ans B — 0,6.
[TepBrIil cTpenok ompenensiercs KpeOueMm: KuaaeTcss MOHETa |, €CITU BhIAJaeT repo, TO MEPBhIM
ctpenset A, eciu nudpa, To B.

B pesynbraTe cTpenbObl Beiurpan crpenok B. KakoBa BepoSTHOCTB, YTO OH CTPEIIS MEPBhIM?

4. TexHuueckas cuCTeEMa COCTOUT U3 MATH Y3J10B. BeposTHOCTh HapylIeHus peskuMa paboThbl
JUTsL Kaxkaoro y3na paBHa 0,2. HaliTu BeposSITHOCTB BBIXOAA U3 CTPOS 3TOM CUCTEMBI, €CIIHU AJIs
ATOrO JOJKEH HapYIIUTHCS pEKUM paboThl HE MEHEE YeM B TPEX y3iax.

THnoBoii BADMAHT KOHTPOJILHON Pa0oThI Ne 9 (UeTBEpTHIN cemecTp)

1. BepOHTHOCTB ImpomMaxa 1Mo MUIICHU B Ka’KAOM M3 IBYX HC3aBUCHUMBIX BBICTPCIIOB paBHA 0.1.
HOCTpOI/ITB pAa pacpeacICHUA CJ'Iy‘-I&fIHOfI BCIIMYHHBI é - Yyclia IonaJaHui 110 MUIIICHH.

2. JlaH psin pacnpenieieHus: AUCKPETHOM Ci1ydaifHOW BEeIUYHUHBI &

Xi -1 0 2 3

P; 0.1 0.2 0.4 Py

Beruuciuts P,, ME, DE. Iloctpouts rpadux F(X).

3. HempepriBHAs citydaiiHasi BeTMYMHA 3a/1aHa IIOTHOCTHIO BepositHocTh f (X) ciemyromiero
BHUJIA

0,x<0
=X, 0cx<2
)= P H A =
0,x>2 Haiita A, ME. DE. F(x). Bepoaraocts P(-1<£<1.5).

4. CnyuaifHbple BeMUMHBI & U 1] HE3aBUCUMBIE C N3BECTHBIMU YHCIIOBBIMU XapaKTEPUCTUKAMH.
ME=2, DE=0.2; Mn=3, Dn=0.4. Ciiyuaiinas Bennuuna 1=5¢-3n. Haiitu Mt u Dt.
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3.3 Conepxanmne pacuéTHo-rpadpuueckux pador
Coaep:xxanne PI'P Ne 1 (BTOpOIi cemecTp)
HccnenoBaTth GyHKIIHUIO OJTHON IEPEMEHHOM M IIOCTPOUTH €€ rpaduK.

Boruncnuth npezen, ucnoiab3ys npasuio Jlonurans.

Berauciuts miomane miockoi odmactu B JICK.

Breraucnurts mromans miockoi ooimactu B [ICK.

Brraucnuts gymHy n1yru miockoi kpusoit B [ICK.

Bpruucnuts ;MHY 1yrd IJI0OCKOW KPUBOH, 3aIaHHOM TapaMeTPUUYECKH.
Boruncnuth 00beM Tena BpalieHus..

HccnenoBath Ha SKcTpeMyM (YHKIUIO ABYX MEPEMEHHBIX.

© oo N Ok wd PR

Haiitn HaubGonbiiee 1 HauMeHblee 3HaUYEHUSI (PYHKUIMU JIBYX MEpEMEHHBIX B 00J1acTH,
OTpaHUYCHHOW 3aJaHHBIMU JIMHUSMH.

Coaep:xxanue PI'P Ne 2 (Tpermii cemectp)
1. Pa3noxuth GyHKIUIO B CTETIEHHOHN PsI.

2. PaznoxeHHeM MOABIHTETPATbHOW (PYHKIMH B CTENIEHHOW psAJ] BBIYMCIUTH WHTETPAT C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxuts ¢pynkiuio B psag @ypse Ha 3aaaHHOM oTpeske. [loctpouts rpaduk cyMMBbI
pana Oypoe.

4. Pa3noxuTh 3aJaHHYI0 (YHKLIHUIO B psil MO cuHycaMm (kocuHycam). Iloctpouts rpadpuk
CYMMBI psJa.

Coaep:xkauue PI'P No 3 (ueTBEpTHIIi ceMecTp)

I. ITo BeIOOpKE 3HAUEHUI cay4aiHON BeMunHbI 00bEMa N = 50 yucen:

1) mpoBecTH TPyNIHUPOBKY JAHHBIX C YHCIIOM MHTEPBAJIOB, PABHBIM 0;

2) HOCTPOUTDH TUCTOIPaAMMY;

3) HaliTH BBIOOPOUHYIO (PYHKIUIO pacpeiesieHNs U IOCTPOUTH €€ rpaduk;
4) HallTH TOYEUHBIE OLIEHKH MaTEMaTUYEeCKOTr0 OXKHUIaHUS U JUCIIEPCUH;

5) Ha ocHOBaHMHM KpuTepus cornacus [IupcoHa mpoBepuUThH TUIIOTE3y O HOPMATLHOM
pacnpeneNieHny TeHepallbHOM COBOKYITHOCTH;

6) HaWUTH AOBCPUTCIIBHBIC UHTCPBAJIbI IJId MATEMATHYCCKOT'O OKUAAHUA U
CPCAHCKBAAPATUYCCKOTI'O OTKJIIOHCHUA C ,Z[OBepPITCHLHOI‘;I BCPOATHOCTBHIO 0,95

II. TTo rpynmupoBaHHOM BEIOOPKE 3HAYSHHI CUCTEMBI CiTy4aifHbIX BenuunH (X, Y) 00béMa
n =200 nap uucen:

1) HaliTH TOUYeUHBIE OLIEHKN MaTeMaTudeckux oxxkunanuit MX u MY, mucnepcuit DX u DY u
k03 purrenta koppensun r(X,Y);

2) HaliTH BBIOOPOUHYIO (PYHKIIMIO JINHEHHOU perpeccun Y Ha X U MOCTPOUTH €€ rpaduk;

3) HaWTH OIIEHKH YCIOBHBIX MATEMATHYECKUX OxuaaHuii M [Y|X =X 2] Ha OCHOBAaHUU BBIOOPKHU

U 110 YPaBHEHUIO BBIOOPOYHOM (PYHKIIUU PETPECCUU U CPABHUTH MOJTyYEHHBIE 3HAUCHHUS.

4. Metoanueckne MaTepHaJbl VISl ONpeAeseHHs] NMPOLeAYypP OLeHWBAaHHWs 3HAHMIA,
YMEHHIi, HABbIKOB, XapaKTEePH3YIOIIHX ITaNbl (POPMUPOBAHUA KOMIIETCHIM .

IIpomexyTouHas arrecTanuss IO TUCLUUIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CIIoI'TU(TVY) 016-2015. KC YK/IB. Ilopsimok npoBeeHUs 3a4€TOB U YK3aMECHOB.
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