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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenbto n3ydeHus: TUCIMIUIMHBL «MaTeMaTHKay SIBISETCS MOATOTOBKA CTYACHTOB 110 MAaTEMaTHKE - 0a3bl JJIsT OCBOCHUS
psiaa oOleHayYHbIX AUCHUILIMH U IUCIUILIMH Npo(deCCHOHAIbHOM HANpaBIeHHOCTH, CIOCOOCTBYIOIIUX TOTOBHOCTH
BBIMMYCKHUKA K MEKIUCITUTLTHHAPHON SKCIIEPUMEHTATBHO-UCCIIEI0BATEIbCKON IEATSIBHOCTH, U (HOPMHUPOBAHUE

MaTeMaTHIEeCKOH KyIbTyphI OYIyLIEro CienuaInucTa.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OI1: | b1.0.13

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBECHHBIX
HayK, MAaTEMAaTUYCCKOT'O aHAJIN3a U MOIACIIMPOBAHUA

OIIK-1.1 ITpumeHsieT METOIBI BRICIICH MaTEMATHKH JUISl PEIICHUS 3a1a4 MPpo(heCCHOHATBHOMN NEeSITeIEHOCTH

B pe3yabTare ocBoeHMS IMCHUIIUHBI (MOAYJ15) 00y4alOLIMIACHA J0/KeH

31

3HaTh:

3.1.1

OCHOBHBIE TTIOHATHS ¥ METOIBI MATEMaTHIECKOT0 aHAJTI3a, AHATUTHIECKOH TeOMETPHH 1 JIMHEHHON anreOpsl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2

-OCHOBBI TEOPUH BEPOSITHOCTEH, MATEMAaTUYECKON CTaTUCTHKH.

3.2

YMmerh:

321

-UCII0JIb30BaTh OCHOBHBIC 3aKOHbI €CCTCCTBCHHOHAYYHBIX TUCHUIUINH B HpO(i)eCCPIOHaJ'[BHOfI JACATCIBHOCTU,

322

-IIPUMCHATH MAaTCMAaTUYCCKUC METOAbI JI PCHICHHUSA MPAKTUYCCKUX 3a1aY;

33

Baagersn:

33.1

-MCTOJaAMHM MaTCMaTHYCCKOIro OITMCaHusA q)I/ISI/ILICCKI/IX SIBJICHUM 1 Iponeccos,

332

-annapaToM MaTeMaTUY€CKOro anajansa, TCOpun BCpO}ITHOCTGﬁ M MaTeMaTU4YeCKON CTaTUCTUKH.

4. CTPYKTYPA U COJEPKAHUE M CIHUILINHBI (MO YJIST)

Kog

3aHATHSA / Kype

HaunmeHoBaHnue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos

IIpumeuyanue

Paznen 1. JIuneiinas anreopa

1.1

OcHoBHbIe anredpandeckue cTpykTypsl. JlnHeiHas anredpa. Onpenenurenn 1 4
BTOPOTO U TPETHETr0 MOpAAKoB. OCHOBHBIE CBOHCTBA ONpPEAEIUTENCH, MUHOP
anredpanveckoe nonoiaHeHue [ToHsTHE 00 OMpeaenuTeNe N-0ro NOpsAKa 1 ero
BbIUUCIeHne. Matpuusl. /JIex/

1.2

Marpurst. Mx Bunst. Anredpa marpuir. O6partHas matpuna. Teopema 1 8
CYIIIECTBOBAHUS U €JMHCTBEHHOCTH 00paTHOH Matputsl. /Cp/

1.3

Pemenue cucrem nuHelHbIX ypasHeHuit (CJIY) metonom Kpamepa u 1 8
MaTPUYHBIM METOIOM. DOnemeHTapHbIe Ipeodpa3zoBanus MaTpull. PaHr
Matpuisl. /Cp/

1.4

Martpuunsiii Mmeton pemenus CJIAY. Meron Kpamepa. pemenus CJIAY 1 2
Haxoxnenue panra MaTpuus! . Pemmenue cuctem metonom ['aycca. /IIp/

1.5

Teopema Kponexkepa-Kanemnnu. Pernenne CJIY merogom "aycca, meTomom 1 8
XKopnana-TI'aycca. /Cp/

Paznen 2. BekTropHas anredpa

2.1

Bexropsl. JInHelHbIE ONepaluy HaJl BEKTOPaMU, UX CBOMCTBa. basuc B 1 2
MIPOCTPAHCTBE, OPTHI, A€KapTOBa cUCTeMa koopauHaT. Hampasstomue
KocuHychl. CKaJIipHOE IPOU3BEIEHHE, €T0 CBOHCTBA, TPUIIOKEHHs. BekropHoe
npousBeneHue. Ero cpoiictBa. ['eoMeTpuuecKuii 1 MEXaHUYECKUN CMBICTT
BEKTOPHOTO IIPOU3BEICHN. YCIOBHE KOUIMHEAPHOCTU BEeKTOpoB. CMelIanHoe
npoussezneHue. Ero cBoiicTsa, Beruncienue, npuioxenus /Jlex/

2.2

Bexkropsl. JIuHeiHbie onepaiuu Hal Bekropamu. CKaIsspHOe NPOU3BEICHUE 1 2
BEKTOPOB. BEKTOpHOE M CMEIIaHHOE MTPOU3BEICHHUS BEKTOPOB, Oasuc. /IIp/

Pazgen 3. AHannTHYeCKAsi TeOMeTPHs

3.1

VYpaBHeHME TMHUU Ha MIOcKOCTH. [TpocTeiiiue 3a1aun aHATUTHYECKOU 1 2
TFeOMETPHHU.

BexropHoe, kaHOHUYECKUE U TApaMETPUUECKUE YPABHEHHUS IIPSIMOM.
Ilepeceuenue npsMoii 1 IOCKOCTH. PaccTosiHME OT TOYKH /10 MIIOCKOCTH.
[apannenbHOCTb U NEPHEHIUKYASIPHOCTD NPSIMBIX, MPSMOI U TJIOCKOCTH.

/JTex/
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HopmanbsHoe ypaBHEHHE IIOCKOCTH B BEKTOPHOH M KOOPIMHATHON (popmax.
OG11ee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE IIOCKOCTH, ITPOXOAAIICH yepe3 TpH
TOYKH. YCIIOBHSI IapaICIbHOCTH U MEPIEHANKYIISIPHOCTH IUIOCKOCTEH.
I'mmepmnockocts. /Cp/

33

JIvHUM BTOPOTO MOpPSIIKA: OKPYXKHOCTB, SJIIHIIC, TuiepOona, napadomna.
[IpuBeneHne K KAHOHMYECKOMY BUAY KPUBBIX BTOpOro mopsaka. /Cp/

12

34

IIpsiMasi B IPOCTPAHCTBE M HA INIOCKOCTH. YpaBHEHHE IUIOCKOCTH.JInHUM
BTOpoOro nopsiaxa. /IIp/

Pa3nen 4. BBenenue B MaTeMaTHYeCKHI aHAJIH3.

4.1

Ionstre dhyHkyy, npeaen GyHKIUH U nociaenoBaTeabHocTH. OCHOBHBIE
TEOpEMBI O TIpefienax, 3amMmedaTenpHble npeaenst. /Cp/

15

4.2

BbeckoHeuHO Maitble U OECKOHEUHO OONBIINE BEINYHHBI, SKBUBAJICHTHBIC
BeNMYMHEL. HerrpepbIBHOCTE (DYHKITNH B TOUKE, HETIPEPHIBHOCTH AJIEMEHTAPHBIX
¢ynaxumit. /Cp/

14

43

ColicTBa (hyHKIIMIA, HEIPEPBHIBHBIX HA OTpe3ke. TOUKM pa3pbiBa U UX
Kinaccudukaiys. YucineHHoe pelieHre HeNMHEeHbIX ypaBHeHui /Cp/

14

44

Brmancnenne npenenos ¢ynkuunii [1epBrIit 1 BTopoil 3aMedaTeIbHEIC TIPEICIIBl H
uX ciencteus. PackpeiTue HeonpeneneHHocTel. CpaBHEHHE OECKOHETHO MAJTBIX
¢GyHKMid, uccnenoBanue GpyHKUUI HA HepepbIBHOCTD /Cp/

16

Paznea 5. {uddepennnanbnoe ucuncienne QyHKIUH OQHON NepeMeHHOMI
(POII).

5.1

OmnpeneneHne MPON3BOIHOM, OCHOBHBIE ITpaBiuIa I (hepeHIINPOBAHNS.
I'eomerprdeckuii u GU3UIECKUHA CMBICIT IPOU3BOAHOH. IIpon3BOIHAS CIIOXKHON 1
o0paTHOi (pyHKIMH. YpaBHEHHsI KacaTelIbHOWH U HopManu. CBOHCTBa
muddepernupyeMbix yakuuii. Teopemsl Poms, Jlarpamka, Ko, Tpasuito
Jlonmrans st Beraucienus npenenos. ®opmyna Tetnopa. /Jlex/

5.2

IIpon3BomHas mapaMeTpUIECKON 1 HESIBHOHM (DYHKIIMHL.

Juddepenunan. [TpubamkeHHbie BEIYUCICHUS IPH moMouin auddepenuunana.
Brruncienue nmpou3Boansix 1 Auddepennunanos OOII.

Brrancienne Ipon3BOIHBIX CIOKHBIX, HESIBHBIX U ITApaMETPUICCKUX (DyHKIHI.
Beruncienne IpoM3BOHBIX BBEICIINX MOPSAKOB. HaxoxaeHne mpeieios ¢
rcnonb3oBanueM npasuia Jlonurans. /Ilp/

53

VYpaBHeHus KacaTenbHON 1 HopMaiu. CBoicTBa AuddHepeHIUpyeMbIX QYHKIHHA.
Teopems! Pos, Jlarpanka, Kommu. [Ipasuiio Jlonurans i BelanciIeHUs
npenenoB. ®opmyna Teitnopa. /Cp/

18

5.4

HccnenoBanue (GyHKIUH C TOMOIIBIO TPOU3BOAHBIX. MIHTEpBabI
MOHOTOHHOCTH, SKCTPEMYMBbI, HHTE€PBaJIbI BBITYKIOCTH W BOTHYTOCTH, TOUKH
neperuda, acumnrotsl. [TocTpoenue rpaduka ¢pyakiun. Hanbomnsiree n
HauMeHbIIee 3HaueHus QyHKIuH Ha oTpeske. /Cp/

16

5.5

KonTponsHas pabora o Teme : "JInHelHas anrebpa , aHATUTHYECKAs TEOMETPHUS
u aupdepennuansHoe POIT" /Cp/

8,6

Paznen 6. luddepenuuanbuoe ucuucjieHue GyHKIMA HeCKOIBKHX
nepeMeHHbIx (PHII).

6.1

OCHOBHBIE TIOHATHS: 00JIaCTh ONPEIeTICHIS, INHAN YPOBHS, IIPEAe,
HETIPEePBIBHOCTH. YacTHBIC IPON3BOAHBIC, TOMHEIN Aud dhepeniua,
TeOMEeTPHUYECKHUH CMBICT YaCTHBIX IIPOU3BOIHBIX U NMONHOrO AU depeHnuana,
KacaTeNbHas! IIIOCKOCTh M HOPMaJlb K IOBEepXHOCTH. /JIex/

6.2

[Ipon3BoxHas 1o HaNPaBICHUIO, TpaieHT. [Ipor3BoOIHAS CIIOKHOH (DYHKITUH,
HMHBAPHAHTHOCTH (JOPMEI IepBoro auddepeniuana. YacTHIC TPOU3BOIHBIC U
muddepeHnransl Beicuux nopsakos. @opmyna Telinopa. [TpubnmxenHsie
BbrucieHus . HeoOXomuMble 1 JOCTaTOUHbIE YCIIOBHS 3KCTpeMyMa (DYHKINH
MHOTHX ITePEeMEHHBIX. YCIOBHBIH dKcTpemMyM. /Cp/

16

6.3

Mp/

Paznen 7. UnTerpanbHoe ucuuciaenue @OIIL.

7.1

[epBoobpasnas. HeonpeneneHHbI HATETpal, ero cBoiicTBa. Tabmmma
OCHOBHBIX (hopMyJT HHTeTpupoBaHus. [IpaBuiia HHTETpUpOBaHHUS.
HHTerpupoBaHie B KOHEUHOM BHJIE. 3aMeHa NIePEeMEHHOH B HEOMPeIeICHHOM
uHTerpaine (MeTox NoACcTaHoBKN). MIHTerpupoBanue mo yactsam.PasnoxeHue
JPpOOHO# panoHANEHON (QYHKIIMU Ha TpocTeimue. HTerprupoBaHme
MIPOCTEHIINX PAlMOHAIBHEIX Apobeit. FIHTerpupoBaHie IpoH3BOIbHON
parnroHanbHol apodu. /Jex/




7.2

HenocpezncreeHHoe uHTErpUpoBaHue. BeuncieHre HEONPENENEHHOIO
MHTETrpalia METOJaMH MOJICTAaHOBKH M 110 YacTsiM. Pasnoxkenue 1poOHOM
pannoHanbpHON (GyHKIHMHU Ha pocTedmue. HTerprpoBaHne MpocTeHImx
pannoHaNbHBIX Apobeil. MHTerpupoBaHue NpOU3BOIBHON PalliOHATBHON
npobu. /Ip/

7.3

HHTerpupoBanre HEKOTOPBIX UPPALMOHANBHBIX BhIpakeHUH. HTerpupoBanue
BBIpaKECHHH, COIEpIKAIUX TpUroHoMeTpruieckue Gynkiuu. /Cp/

26

7.4

OnpeeneHHbIN HHTETPall, TEOMETPHUSCKHN 1 (PU3MIESCKUI CMBICT, CBOHCTBA.
Teopema o cpeqHeM 3HaueHUH. Teopema o IPOU3BOJHOM UHTErpaia ¢
nepeMeHHbIM BepXHUM npeaenoM. @opmyna HeroTona-Jleitbnuna.

3aMeHa epeMEHHOM U HHTErPUPOBaHKE 110 9aCTSAM B OMPEAEICHHOM
uHTerpaie.l'eomeTpuueckye NpUIOKEHNS OIPEAEICHHOr0 UHTerpana. Pemenne
3a7a4 npodeccuoHaIbHOM HanpasiaeHHocTH. /Cp/

26

7.5

Hecob6ctBennnie unTerpainst. /Cp/

12

Pa3nen 8. KoMmmiekcHbIe YHcJIa.

8.1

Aurebpanyeckue onepanui HaJl KOMIUIEKCHBIMU YHCITaMu. 3aIuch
KOMIUIEKCHBIX YHCEI B alre0panveckoi, TPUrOHOMETPHIECKON U MTOKa3aTeIbHOM
(dopme. KoMmIuiekcHbIe YrcIia U AeHCTBUS ¢ HUMH. PellicHne ypaBHEHHU BO
MHOXECTBE KOMIUIEKCHBIX umcen. /Cp/

16

Pazgen 9. CamocrosTebHas padora

9.1

IToaroroka k aexmusm /Cp/

9.2

IMonroroBka k nmpakTuiaeckum 3austusim /Cp/

18

9.3

Kontponbshas padora no teme "Iuddepenunansuoe ucuncnenne OHIT u
HHTerpajgbHoe ucuncienue". /Cp/

8,6

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

KonTponsHas pabora /KA/

0,8

10.2

Dx3amen /KD/

2,3

10.3

Bauet /KD/

0,15

Paznen 11. O0bikHOBeHHbIe AU depeHuaIBHbIe ypaBHeHus ().

Huddepernnanpaeie ypapHeHHsA. OOIMe MOHATHS H ONPEeICHNs. YpaBHECHHS
niepBoro nopsiaka. YactHoe u ob1ee pemenne. 3amxada Komm. YpaBHeHus ¢
pasaenstomuMucs nepeMeHHbIMA. OTHOPOIHBIE U JTMHEHHbBIE YPaBHEHUS
TepBoro nopsiaka. YpaBHenus bepuymm /JIex/

11.2

YpaBHeHHE BBICIINX MOPsIKOB. 3aga4ya Komm. YpaBHeHUs, JOITyCcKaromye
TIOHIDKEHMS Topsaka. O THOPOIHBIE THHEHHBIC YPABHEHHUS C TIOCTOSTHHBIMH
ko3 duimenTamMu. XapakrepucTiHueckoe ypasHenue. Haxoxnenue o0ero
pemienust. HeonHoponHble muHelHbIe ypaBHeHHs. MeTo/ BapHaiuu
TIPON3BOIBHBIX TIOCTOSHHEIX. /Cp/

11.3

VYpaBHEHUS C pa3IENAIONIIMHUCS epeMeHHBIMU. OTHOPOIHBIC W TNHEHHBIE
yYpaBHEHHUs [IEPBOTO NOpsiAKa. YpaBHeHUs beprynnuMeTonbl NOHMKEHN
nopsaka audepeHuanbHbIX ypasaeHui. /IIp/

11.4

OnHOpoHbIE TMHEHHbIE YPaBHEHHS N-ro nopsiaka. OO1ye cBoiicTBa pelIeHHH.
Onpenenurens Bponckoro. dynnamenTanbHas cucteMa peuieHuit. CTpyKkrypa
obmero pemenust. /Cp/

HeonHopomHble THHEIHBIE YpaBHEHHS C TOCTOSHHBIMHU KO3 (GHUIIMEHTAMH C
IIPaBoi YacThIo crenuansHoro Buaa. /Cp/

11.6

CucreMsl quddepeHINanbHBIX YpaBHSHHH. MeToIbI HCKITIOYCHHH 1
XapakTepuCTHYecKoro ypaBHeHus. /Cp/

Paznen 12. Uncnosbie 1 PyHKIHMOHAIBHBIC PSJbL.

12.1

YucnoBble psAAbI ¢ TONOKUTEIbHBIMU WieHaMu. HeoOX0uMBbIi pr3HaK.
JlocTaTo4Hble MPU3HAKK CXOAUMOCTH, (cpaBHeHus, lanambepa, Koy,
HHTETPaJIBHBIN).

3HaxonepeMeHHblie psabl. [Ipusnak JleitOnuma. Ouenka ocraTka
3HAKOYEePEAYIONIETOCs psAaa. AOCONIOTHAS M YCIIOBHAS CXOAUMOCTb. /JIek/




12.2

DneMeHTHl PYHKIHOHAIBHOTO aHan3a. OyHKIMOHAIBHBIE PSIIbl. CXOIUMOCTb.
PaBHOMepHast cxonumocTb. CBoOICTBAa paBHOMEPHO CXOASIIMXCS psioB. [Ipu3Hak
Betiepmtpacca. Ctenennsie psansl. Teopema AOens, 007IaCTh CXOAUMOCTH.
Pamyc cxopumoctu. ITorsITHE 0 6ECKOHEUHOMEPHBIX METPHIECKIX
npoctpancTBax. /Cp/

12.3

OneMeHTH! PyHKIHOHATBHOTO aHanu3a. OyHKIHOHaNbHBIE Psiabl. CXOOUMOCTb.
PaBHOMCpHaH CXOJUMOCTBD. CaoiicTBa PAaBHOMEPHO CXOAAIUXCA PSAAOB. HpI/ISHaK
Betiepmtpacca. Ctenennsie psasl. Teopema AGenst, 007IaCTh CXOAUMOCTH.
Papnyc cxogumoctu. /Ilp/

12.4

IIpumenenue psnoB Teitnopa u MakiopeHa. B IPUOIM)KEHHBIX BEIYHCICHUSAX
(3HaueHwust GYHKUMH, IpEAEIb, ONpeeIeHHbIe HHTETPaIIbl, Au(depeHIanbHbIe
ypasuenust). /Cp/

12.5

Ilapmonngeckuii ananu3. OproHOpMHUpOBaHHAs cucTeMa (yHknuii Pan dypse.
Koo dpunmentrr Diinepa — @ypre. Teopema Jupuxie. Pan Oypbe 11 4eTHBIX U
HeveTHBIX QyHKIMHA. Pasnoxenue B psaa @ypbe HEMEPUOTUISCKUX HYHKIIHH.
[paxTrgeckuii rapmMoHHYIecKiid ananmu3. /Cp/

12.6

BrimoHeHne KOHTPOIBHOI paboTs! o Teme "nd depeHianbHbe ypaBHeHNS U
panst" /Cp/

8,6

Paznen 13. Teopust BeposiTHOCTEIA.

13.1

OcHoBHBIE IOHATHA U onpenencHus. Cirydaitabie coosTrsa. Kimaccnueckoe u
CTaTHCTHYECKOE ONPEHEICHIS BEPOSTHOCTH COOBITHSI.

OCHOBHBIE TEOpPEMBI TEOPUH BepOsITHOCTEH. DopMyIia MOTHOH BEPOSITHOCTH.
BeposTHocTs runiotes (hopmyna baiieca).Cxema ucnbiTanuii bepHysuu.
Teopems! Jlamnaca. Teopema Ilyaccona.

/JTex/

13.2

Crnyuqaitabie coObITHsI. COBMECTHBIC U HECOBMECTHBIE coObITHS. Knaccuueckoe
omnpesieNieHHe BEPOATHOCTH. [ eoMeTprueckoe onpeaeneHnue BEpOSTHOCTH.
TeopeMs! CIOKeHNS U YMHOKEHHS BeposiTHocTel. DopMyrna momHoH
BeposaTHOCTH U (hopmyia baiteca.Cxema ucnerranuit beprymm. TeopeMsr
Jlarutaca. Teopema Ilyaccona /IIp/

133

Ciy4aiiHple BeHYHHBL JIMCKpeTHBIC cliydaiiHbie BenYrHbl. HenpepriBHbIC
CIIyJaiiHbIC BEIMYMHBL. VX YUCIIOBBIC XapaKTEepUCTHKA. PABHOMEpHOE
pacnpenenenue. HopmansHoe pacnpenenenue. OnpeneeHne mokazaTeaIbHOro
pacopeneneHus. YUCIOBbIE XapaKTEePHUCTHKU TI0Ka3aTeIBHOIO PACIPEICIICHNUS.
OyHkIMs HagexHOCTH . [Toka3aTenbHbIH 3aK0H HagexHOCTH. /Cp/

16

13.4

Mmuoromepnsie CB. @ynkuus pacnpenenenus apymeproi CB. [TnoTHOCTH
pacnpenenenus nsymepnoit CB. YcioBHbIe 3aK0HBI paciipeneiaeHust. MOMEHTBI
nsymepHoi CB. HopmaineHbIi 3akoH Ha rutockoctu. KoBapuanust u

k03¢ dunreHT koppemnsauuu. Jlunetinas perpeccus. /Cp/

28

13.5

[penenbHble TEOPEMBI TEOPUH BEpOSITHOCTEH. 3aKoH Oonbinx uncel. [lonsTrne
0 CIIyJaiHBIX IpOIeccax W UX XapakrepucTukax /I1p/

Pa3znen 14. MaremaTnyeckasi CTAaTHCTHKA.

14.1

Bri6opka, ctatuctuyeckoe pacnpezaeneHue. [1oauron u rucrorpamma.
Omnupudeckas GYHKIHS pactpenencHus. [IoHATHe TOYeYHOH CTaTHCTHYESCKOM
oueHku. CBolicTBa OLleHOK. lIHTepBanbHas OLEHKA, €€ TOUHOCTh U
Han&xHocTh. IloHATHE cTaTHCcTHYECKOM runoTe3bl. [ Mmore3sl 0 paBeHCTBE ABYX
JUcTIepcruil 1 MaTeMaTHYECKUX OXKUIAHUI HOPMaIbHOTO pacrpeieeHusl.
l'umnoresa o Buze pacnpeaeneHus, kputepuii cornacus [Tupcona /JIex/

14.2

Bri6opka, cTaTicTigeckoe pacipeneneHue. [1oMuron u rucrorpamMma.
OMnupuueckas QyHKUuUS pacrpeneneHus. [IoHsATHe TOUeUHOM CTaTUCTUYECKOM
oueHku. CBoiicTBa orieHOK. IHTepBasbHas OleHKa, €€ TOUHOCTh U
HaaéxHOCTh. /I1p/

14.3

Koppensmuonnstii anann3. Beidopounsiii ko3 GUIHEHT THHEHHON KOppesIin
U TUIOTE3a O €ro 3HaYMMOCTU.JIMHENHBII perpecCUOHHbII aHaAIINu3, METO],
HauMEHBIIHNX KBaapaToB. /Cp/

26

14.4

IMpoBepka crarucTnueckux rumnore3. Koppensuuonusiii ananms. Beioopounslit
K03 PUITMEHT THHEHHOI KOPPEIINH 1 THUIIOTe3a 0 ero 3HaYuMocTH. Permerne
3aga4 npodeccnoHanbHON HanpasneHHocTH. /I1p/

14.5

JIvHeHHBIN perpecCHOHHBIN aHATN3, METOJ HAUMEHBIINX KBagpaToB. /Cp/

38

14.6

BrInonHeHre KOHTPOIBHOM paboThI o TeMe " Teopus BeposATHOCTEH U
MaTtemarudeckas cratuctuka" /Cp/

8,6




Pasnen 15. CamocTosiTenbHast padoTa
15.1 IMonroroka k nexmusm /Cp/ 2 4
15.2 IoxroroBka K mpakTH4ecKuM 3aHATHAIM /Cp/ 2 12
Pa3zgen 16. KontakTHbIe Yachl HA ATTECTALUIO
16.1 3aget /KD/ 2 0,15
16.2 KontponbsHnas padora /KA/ 2 0,8
16.3 Dx3amen /KD/ 2 2,3

5. OHEHOYHBIE MATEPUAJIbI

BHOC.

OreHouHBIE MaTepHabl A7 IPOBEICHUS MPOMEXKYTOUHOM aTTecTaly 00y4aroIuXCsl IPUBEACHB! B MPUIOKEHUU K
paboudeii mporpaMMe JUCIUIUIAHEL.
@DopMBI B BHIBI TEKYLIETO KOHTPOJIS IO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPHH UX OLICHUBAHM,

pacmpeneneHye 0aIoB 0 BUIAM TEKYIIEro KOHTPOIs pa3pabaThIBalOTCs MPenoaaBaTeneM JUCHUILIHHBL C yIeTOM ee Ceu(UK U
JIOBOJIATCS JI0 CBEJICHUSI 00YJaIOLINXCs Ha TIEPBOM yueOHOM 3aHSATHH.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIICTCS MPEIoaBaTesieM IUCIUIUINHEI (MOIYINsA) B paMKaX KOHTaKTHOH
PpabOTHI U caMOCTOATEIBHOM PaboThI o0yuarommxcs. s GpukcupoBaHHs pe3ynbTaTOB TEKYIIETO KOHTPOIS MOXET HCIOIb30BaThCs

6. YAEBHO-METOJINUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas1 JuTEpaTYypa

ABTOpBI, COCTaBUTENN 3arinaBue W3narensc On. aapec
TBO, TOJI
JI1.1 |BacumbeB A. A. Teopus BeposTHOCTEH U MaTeMaTH4ecKast CTATHCTHKA! Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK 1 TPAKTHKYM JUIS BY30B IOpaiir,
2020
JI1.2 | Kapacesa P. b. Bricmast MaTemMaTuka: JHHEHHAs anreOpa, BEKTOpHAs Omck : https://e.lanbook.com/bg
anrebpa, aHaNUTHIECKast TeOMETPHs, BBEICHHE B CubAlY,
MaTeMaTHYECKH aHaIu3, U epeHInanbHoe HCUUCTIeHEe 2019
(hYHKITMH OJTHOM JIeHCTBUTENBHON TIEPEMEHHOM: yueOHOoe
nocobue
JI1.3 |Kapacesa P. b. Bricmas MaTematuka: qudQepeHnnaibHoe HCUUCTICHAES Omck : https://e.lanbook.com/bg
(hyHKIIMH HECKOIBKUX TIEPEMEHHBIX, HHTETPATBbHOE CubA/lY,
ucuncieHne GyHKIHHU OHOM AeWCTBUTENbHON EPEMEHHOM: 2020

y4ueOHOe mocodue




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 | Apxanrensckuii A. U., | COOpHUK MHIMBHIYATBHBIX 33JaHUN 10 MATEMATHKE IS CaHkT- https://e.lanbook.com/bg
Bbaxanos B. U. TEXHUYECKUX BBICHINX YIeOHBIX 3aBefeHui. YacTp 1 [etepOyp
r : Jlanp,
2021

6.2 UndopmMannoHHbIe TEXHOJOTHH, HCTIOJIb3yeMble TPU OCYIeCTBJIEHHH 00Pa30BaTeIbHOIO MPOoIlecca Mo AUCIHUTIIHHE
(Mony.110)

6.2.1 IlepeveHb JUIEH3HOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOI0 00ecIieYeHUust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 Ilepeyenn npodeccHOHANBHBIX 023 JAHHBIX 1 UH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | zbMATH - camas moiHas MaTeMaTH4eckas 0a3a JaHHBIX, OXBATHIBAIOIIAS

6.2.2.2 | matepuansl ¢ koH1a 19 Beka. zbMath coneprxut okosno 4 000 000 10KyMEHTOB, U3

6.2.2.3 | 6onee 3 000 xypnanoB u 170 000 kHHUT IO MaTEMaTHKE, CTATUCTUKE, MH(POpMaTHKe, a

6.2.2.4 | Taxke MAIIMHOCTPOEHHIO, (PU3UKE, ECTECTBEHHBIM HayKaM U Ip. - zbmath.org

6.2.2.5 | O0mepoccuiickuii MaTeMaTU4eCKHii MopTa (MHGOPMALMOHHAS CHCTEMA)

6.2.2.6 | - http://www.mathnet.ru/

6.2.2.7 | Mathcad- cripaBOYHUK 110 BBICIIICH MaTeMaTHKE

6.2.2.8 | -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe ayqUTOPHH JJIs1 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUTIA, YKOMIUIEKTOBAHHBIE CTIEIUAIN3UPOBAHHON MEOEbI0
U TEXHUYECKUMH CPEIICTBAMH OOYUICHUS: MyJIbTUMEIHIHOE 000pYy/I0BaHKE JUIS IIPSIOCTABICHUS Y4eOHOM HH(OpMAIIU
OOJIBIIION ayTUTOPHHU H/MITN 3BYKOYCHIIMBAIOIIee 000pyIoBaHNe (CTAI[HOHAPHOE MITH ITEPEHOCHOE).

7.2 | YaeOHbIe ayANTOPHH IJIsl IPOBEACHHUS 3aHATHH CEMUHAPCKOrO THIIA, TPYHIIOBBIX M MHIMBUIYaIbHBIX KOHCY/IBTAIMH,
TEKYILETO KOHTPOIS M POMEKYTOIHOH aTTECTAINH, YKOMIUICKTOBAHHBIE CIICIIMAIN3NPOBAHHON MeOEIbIo 1
TEeXHHYECKUMHU CPEJICTBAMH OOyJIEHHS: MyIbTUMEIHHHOE 000pyA0BaHKE /MK 3ByKOYCHIMBAIOIee 000pYIOBaHNE
(cTanmoHapHOE WK TIEPEHOCHOE)

7.3 | ITomereHust Isl CaMOCTOSITENbHON pabOThl, OCHAILIEHHbIE KOMITBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO TIOAKIIOUEHUS K
cetr "MHTepHeT" M 00eCTIeYeHueM JJOCTYIIA B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

7.4 | [TomerueHus At XpaHEHUS M TPOPIIIAKTHYECKOr0 00CTY>KHBaHHS Y4eOHOro 000pyIOBaHU




[Ipunoxxenue
K paboueil mporpamme JUCLUIUIUHEI

OLIEHOYHBIE MATEPHAJIBI VIS MTPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUTUIMHE (MOJY.JIIO)

MaremaTuka

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHue moaroToBKky / CrieualbHOCTh

23.05.04 Dxcmiayaranus KeJe3HbIX J0POor

(K00 u HaumeHoB8aHue)

HampasnenHocTs (mpoduis )/crienuanu3anus

MarucTpajbHbLIH TPAHCHOPT

(Haumenosanue)
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1. IOACHHTEABHAS 3AIMIHCKA

[enb mpoMexXyTOUHOI aTTeCTalluu — OLIEHWBAHUE MPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yJbTa-
TOB 00Y4YEHUS MO TUCIHUILINHE, 00SCTICUNBAIOIINX JOCTHKCHHUE TNIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
00pa3oBaTeNbHON NPOrpaMMBI.

DopMBI IPOMEKYTOYHOM aTTeCcTalMK MO O4YHOM dopme: 1, 4 ceMecTphl — IK3aMeH, KOHTPOJIbHAs
paborta, 2, 3 cemecTp — 3a4eT, KOHTPOJIbHAs padoTa.

3a0uHOi (hopme: 1, 2 Kypchl — 9K3aMeH, KOHTPOJIbHAsA padora, 1,2 Kypchl — 3a4eT, KOHTPOJIbHAsS
pabora.

IlepedyeHbh KOMNETEHUHH, QOPMHpPYyEeMBIX B NPOILLECCE OCBOEHHHA
AHCIHIIAHHBI

Kon HHAHKATOPpA HJOCTHIKEHHSA
Koa u HaHMeHOBaHHE KOMIIETE€HIIHH
KOMII€ETCHILIHH
OIIK-1: CnocobeH periaTh HHXEHEPHbIE 3a/1a4H B podeccroHab- OIIK-1.1: IIpuMeHsieT MeTOAbI BBICHICH
HOHW JeSITENIbHOCTH C UCIOJb30BaHHEM METOJIOB €CTECTBEHHBIX HAyK, | MaTeMaTHKH JUIsi pelleHus 3aaad npodeccuo-
MaTeMaTHYECKOr0 aHaJIM3a U MOJICIIHPOBAHUS HaJIbHOH JAeATENbHOCTH

Pe3yAbTaThl OOYy4YeHHS IO AHCIHNAHHE, COOTHECEHHBIE C MAAHH-
PYEMBIMH pe3yAbTaTaMH OCBOEHHA OOpa30BaTEABHOH mMporpaMMBEI

Koan u1 HauMeHOBaHHE OI.'leHO'-IHI:Ie
Pe3yAbTaThI OOYy4YEHHS IO AHCILH-
HHAHKATOPpA JOCTHIKEHHS T MaTepHaABbL
KOMIIEeTEHIHH (cemecTp 1-4)

OOyuarommiicss 3HaeT: OCHOBBI IPEAMETHON 00JIacTH:
3HaTh OCHOBHBIE ONpE/ENICHHUS W TIOHATHUS, OCHOBHBIC 3ananus
METOJIB PEUICHUS 3a7ay; CIIOCOOBI UCIIOB30BaHHS OC- (Ne 1 — Ne 24)
HOBHBIX ()OPMYJI B CTAHAAPTHBIX CUTYAIHSX.
OOyuarommiicsi ymeer: pewiaTb 3aJadd NPEAMETHOM
o0JlacTH: pemars THIOBBIE 33/1a4U 110 MPEJIOKESHHBIM
METO/IaM 1 aJlrOpUTMaM; rpaduIecKn HIUTIOCTPUPOBATh

OIIK-1.1: IIpumeHseT MeTOABl BBIC- | 3aaady; OLIEHUBATH JOCTOBEPHOCTH HOIYYEHHOTO pelle- anamms

IIeif MAaTeMaTHKH JUTS PELleHUs 3aa4 | HUsl, paboTaTh ¢ HAyYHOH IUTepaTypoi U APYTUMH HC-
podeCCHOHANBLHOMN eI TeNbHOCTH TOYHUKAMHM HAyYHO—TEXHHYECKOW HMH(OpMalMu: mpa-
BUJIHO YUTATh MaTEeMaTHYE€CKUE CUMBOJIbI; BOCHPUHH-
MaTh ¥ OCMBICIIIBAaTh HH(POPMALHIO, COACPIKAIIYIO Ma-
TEeMaTHYECKUE TEPMHHBI.

Oo0yuarommuiicss BjIajgeeT: METOJAaMH PEIICHHUS THIIO-
BBIX 33/1a4 110 MMPEAJI0KESHHBIM METO/IaM U alITOPHUTMAaM; 3ananus
MOKET IPOJEMOHCTPUPOBATH IOHUMAHUE MaTeMaTHYe- (Ne 32 — Ne 38)
CKHX aCIEeKTOB TEXHHYECKOH MPOOJIEMBI.

(Ne 25 — Ne 31)

[TpomesxyTouHas arrectanus (3K3aMeH) MPOBOAUTCS B OAHOM U3 cieaytonux Gopm:
1) oTBeT Ha OWJIET, COCTOSIIUI U3 TEOPETUIECKUX BOIIPOCOB M MPAKTHUSCKUX 33 JaHUH;
2) BeimonHenue 3ananuii B DMMOC yHuBepcurera.

[TpomesxyTouHas arrectanus (3a4eT) MPOBOJUTCS B OJTHON U3 CIIEAYIOIINX (GOpM:
1) cobecenoBanue;
2) BeimoniHeHue 3aganuii B JUOC yHuBepcurera.
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2.

THIIOBBIE KOHTPOABHBIE SAJAHHSI HAH HHBIE MATEPH-

AABI OASI OUEHKH 3HAHHUMN, YMEHHUNW, HABBIKOB U (HAH)
ONIBITA AEATEABHOCTH, XAPAKTEPH3YIOIIHUX YPOBEHDb C®OP-
MHPOBAHHOCTH KOMIETEHIIHH

2.1 TumoBbIe BONIPOCHI (TECTOBEBIE 3aZaHHA)

AASS OILI€EHKH

3HAHHEBOTIO Ospa3OBaTeABHOI‘O pe3yaApTarTa

[TpoBepsiembIii 0Opa3oBaTeIbHBIN PE3yabTaT

Koan 1 HauMeHOBaHHE HHAOH-
KaTopa JOCTHIKCHHSI KOMIIC-

TEeHIIHH

OOpa3oBaTeABHBIH pe3yAbTaT

OIIK-1.1: IIpumeHseT MeTobl BhICHICH
MaTeMaTUKH JUIs pelleHusl 3aj1ad Ipo-
(hecCHOHATBHOM I TEIbHOCTH

OOyuawimmiicss 3HaeT: OCHOBBI MPEIMETHONW 00JIACTH: 3HATH OCHOBHBIC
OINPCACIICHUA U TIOHATHUA; OCHOBHBIC METO/Ibl PECHICHWA 3a/1a4, CHOC06I)I uc-
T10JIb30BaHMUs] OCHOBHBIX (DOPMYJI B CTaHJAPTHBIX CUTYaLUSIX.

BAPHAHTBI

Ne SBAOAHHA OTBETOB
1 0y.
A (s o)
Pewvte ypaBHEHHE B (1 5 0).
1. (2—1)'X=(22 1) "\0 8 -1/
-3 2 -3 1 =2/ 10
C.[5 8
0 -1
Kaxkue u3 cuctem coBMecTHBI?
X1 — 2%y —4x3 — x4 =3 X1 — X, +2x3=06 A. 1, 2;
2 1. {xl - 6x2 - 16x3 — Xg = _27,2 { X1 + 3x2 - 4x3 = -8 ; 3 B. 2, 3,
' le_xZ +x3_2.X4=6 3x1+2x2_3x3=_4 C. 3, 1,
{xl —4x, =0 D. Bce
X1 — 3x2 =0
Hamnucats ypaBHeHHE mpsiMoi, npoxoasiieii yepe3 Touky 4 (2; 3) u touky|/A. 2Xx—-y+1=0
3 [MepeceueHUs NPAMBIX B.—2x+y+1=0
' {2x—2y=0, C.2x+y-1=0
—-x—y=-2 D.-2x-y-1=0
A -2x+3y+1=0
4 Jlaubl KOOpAUHATHI BepinH Tpeyroiabauka 4 (2; 1), B (1; 1), C (-3; 3). Haiitu|B. —2x -y +5=0
" |ypaBHEHHE BBICOTHI, IPOBEIECHHOMN 13 TOUKH 4. C.2x+y-5=0
D.-2x+y+3=0
5 Tpu KaKkoM 3HAYeHUH o BeKTOpHl @ = {1; 2; o} m b = {-7; 2; 1} 6ymyT opro-|A. —7 B.1
" |roHasbHBI? C.2 D.3
Haiitn nponsBoiHyt0 2-T0 OpSIKa QYHKIMH A. 2008 X+ 2;
6 POHSBOMIY DA BYHIH C. 2 - 2c05 2X;
' = c0S 2X + X2 B. 2cos 2x + 2;
y= ' D. 2sin x + 2.
A. pa3psiBa;
. C. makcumyma;
—yv3_ 2 . >
7. | Hns pyskoumy = X ° — 6X * + 2X + 11 Touka M (2; — 1) siByIsS€TCSA TOUKOM. .. B. MUHUMYyMa:
D. neperuoa.
8. | Haiitu  ypaBHeHHe  BepTUKaJIbHOM  acuMnToThl 1 yHKouu|A. X = 2;
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
x+7 y=-1,
xX) = : .
f& 2—x y=2
X=-7.
Haiitu nmpenen 0;
e,
9. . ( x+4 )x 1;
im . '
x—-0\8x — 2 0.
Haittu npenen 0;
10 . arctgbx? 6/8;
0 8x 0
UCTIOJIB3Ysl SKBUBAJICHTHBIE OSCKOHEUHO MaJlbIe. 3/4.
dx
u=x, dv=— >
[Ipu uHTETpUPOBAHHH 10 HACTIM sin” x

11.

xdx

J

sin? x
3a U u dv mpumem. ..

u=x, dv = sinx;
.U =sin 2, dv = xdx;
1

O ¥ 7|0 B> U 0B > [UBO>|OBO>|0O®O

u=—:, dv = xdx.
sin“ x
.t=1+sinx;
dx t=sinx;
12.| JInsg BerauciacHAs j ; HCTIONB3YeTCA MOJICTAHOBKA ...
1+ sin x _ . — o X
A=tgx D.t=tg—.
2
.arcsinx = Cy1-37 ;
13, Pewmmrs ypaBHenue _arcsiny=C— h— 2 :
N1-x*dy = x\J1-y*dx .
arcsin y =
1—x2
t3
A, x=t"——+1:
14 Teno aBmxeTcs Mo ocu abcuuce, HauuHAs aBIKeHne ot Touku A(10; 0) co B t3 2
' - cxX=——+1"]
CKOPOCTBIO v = 2t —t*. HaliTu ypaBHEHHUE JBHKEHUS TENA. T3
3
x=-L 4410,

15.

3anucarpb CTpYKTypy dacTHoro pemenus y* JIHY

V' =2y +y=4e". y*=AXe" ; C. y*=Ae
C nepBoro cranka Ha cOopky nmocrymnaet 40 % neraneit, octaibubie 60 % —|A. 0,022
16, |c0 BTOpOTO. BeposTHOCTD U3rOTOBJIEHHUST OPaKOBAHHOM JAETAIH IS TIEPBOTO H

BTOpOro ctaHka cooTBercTBeHHO paBHa 0,01 u 0,04. Haiinute BeposiTHOCTH
TOT0, YTO Hayjady MOCTYNMBLIAs HA COOPKY JeTallb OKAKETCsl OPaKOBAHHOM.

OPOOI>F »| O
o
[=)
ro
~

17 M (X) = 3. Hcmons3yst CBOWCTBA MaTEMaTHYECKOTO OKMIAaHus, HaiianTe M|A. 8 B.5
1(2X + 3). 9 D.6
CB X 3agana ¢pyHkuuei pacnpeaeneHus
(0 mpu x < 0,
04 mpul<x<4, 'é‘- 8’§
18. F(x) =05 mpu4<x<5, A
C.0,2
08 mpus<x<7, D.01
\ e
1 opux>7.
KakoBa BepOosITHOCTh TOTO, 4TO X IPUMET 3HaUeHHe U3 MHTepBaina (2; 5)?
A. JoKanbHON (opmyoit
Crpaxyercs 2000 aBToMoOuIIeH; BEPOATHOCTH TOT'0, YTO AaBTOMOOUIIb MOXKET MyaBpa-J'Ianvnaca
o N B. ¢opmymnoii [lyaccona
19. |nomnacts B aBapwuio, paBHa 0,1. Kakoit hopmyioii ciemyer BOCHOIb30BaThCS,

YTOOBI HAUTH BEPOSITHOCTH TOTO, UTO YHCJIO aBapuid He mpeBbicuT 3007

C. uHTEeTpaNIbHOM Qopmynon

Myagpa-Jlannaca
D. popmymnoii bepaymnu
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BAPHAHTBI
Ne SAOAHHUA OTBETOB
Paboraroriee u HepaboTarolee HaceICHUE PACIPECTICHO B COOTHOIICHHU A2 B.3
20.|2:3. CnyuaitaeiM oOpa3oM otbuparoT 10 denoBek. KakoBo maTemarudeckoe C. 4 D. 5
OXKHJaHKE YKcia paboTaroImux? ' '
s Beibopku 0, 1, 6, 3,5,1 HaiiTH... A. 1, b. 2;
21.| a) mody; 6) meouany; 8) OYeHKy MAMEMAMULECKO20 0dcudanus; 2) oyenky|B. 441 9; I.8/3;
oucnepcuul; 0) HeCMEUJeHHYIO OYEHKY OUCHepCUlU. J1. 88/ 15.
ITpu u3yuenuu pasmepos 3apruiatel 100 pabouux npeaAnpusTHs OBLIH Oy~
YEHBI CICIYIOIINE TaHHbIE: A. 431,68
3apnaama, b. 140;
29 yer. eo. 100-120 | 120-140 | 140-160 | 160-180 | 180-200 B. 120;
Yucno pabouux | 17 33 32 15 3 I'. 140,8;
. . 130.
ITo pacmpeseneH o pa3mepa 3apIuiaThl HAWTH. . .
a) mo0y; 6) meduany, 8) cpeonee, 2) UCHPABIEHHYI0 OUCNEPCUIO.
IIpn nocTpoeHUK ypaBHEHHUs IAPHON PETPECCHH Y = oL+ BX+& OBUIM MOy~ A 0,3: B.12:
23. [4CHBI CIICAYIOLINE PE3YNBTATHL: Iy, =0,5; Ox = 2,5; o, = 1,2. Torga ko3¢ dumu- B. 0,6; I'. 0,24,
SHT perpeccus 3 paBeH. .. A. 1,04.
24 BribopouHoe ypaBHEHHE MapHOW perpeccuu uMeeT Bua y = —3 + 2x, torgalA. 0,6; Bb.-2;
" |BEIOOPOYHBIA KOY(DPHUITHMEHT KOPPEIAIHA MOXKET OBITh PABEH ... B.-3; TI.-0,6; . 2.

2.2 TUHDoBbBIE 3aAJaHHS OAfI OILEHKH HaAaBBIKOBOTO
OoOpa3oBaTEeABHOro pe3yaAbTaTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yIbTaT:

Koa 1 HauMeHOBaHHE HHAHKA-

OOpa3oBaTeABHEBIH pe3yAbTaT
TOpa AOCTHIKEHHS KOMIETECHIHH

OO0yuarommuiicss yMeeT: pemars 3a1a4d IPeIMETHOH 001acTH: pemarhb TH-
MOBBIE 33/1a4M 10 IPEUIOKECHHBIM METOJaM M alropuTMam; rpaguiyecku
OIIK-1.1: TIpumensier METOIBI BBICHIEH | WITIOCTPHUPOBATH 3a7ady; OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHOTO Pellle-
MaTeMaTHKH AJIS PelIeHus 3ajad mnpodec- | Hus; paboTaTh ¢ HAYYHOH JINTEpaTypoil U IpyTMMHU HCTOYHUKAMHU HayqYHO—
CHOHAJIBHON JEATENBHOCTH TEXHHYECKOl MH(OpMaIK: NPaBMJIBHO YHTATh MAaTeMaTHYECKHE CHM-
BOJIBI; BOCIIPUHUMATh U OCMBICINBATh HH(OPMAIIHMIO, COJEPIKALIYIO MaTe-
MaTH4YeCKHE TePMUHBIL.

Bamanue 25. Pemnth cucTeMy JTMHEHHBIX YpaBHEHHUH
3xy + 2%, +x3 = 6,
2x1 +x, +6x3 =9,
4x; +2x3 =6

a) meronoMm Kpamepa,

0) oO6paTHON MaTPUIIBI,

8) metoaoM [aycca.

Bazmanue 26. Ilo uerbipem 3amannusiM Toukam A1(1; 0; 2), 42(4; —1; 0), A3(-2; 0; 5), A4(0; —1; -3). ITocTpouts
NHPaMUIY U CPEACTBAMU BEKTOPHOI anreOpsl Haiitu: 1) nmuny pebpa A1dz; 2) yroa mexny peopamu 414> u A1da; 3)
Iomaab rpanu A14243; 4) 00bem mupamMunst A14>43A4; 5) ypaBHeHHE TUIOCKOCTH A142A43.

Bazmanue 27. Haiitu npou3BoiHbIE IEPBOTO U BTOPOTO MOPSIAKOB (DYHKIMHN, 33 JaHHBIX

a) SIBHO, 0) MapaMeTpUYECKnM, 6) HESIBHO.
a)y=e*"; 6) x = e,y = e°; 6) x>+ y3 = 5x.
Samanue 28. Brruncinre onpeneneHasie HHTErpaisl mo opmyne Herorona-JleioHmma
a) f6 X J-—3 X2 g
1 xVx+3 ! -4 213/%+4 € !
4
0) J_ V64 — x2 dx; f_73\/x2 + 49 dx.
Samanune 29. Haiitu obmee pemenne nudhepeHIaIbHbIX ypaBHEHNH
, . , Y " .
y—xy =3(1+x%); Xy =y —xex, y +y =sinx.
' y. ' . n_ 1
Xy =ytgl x%y = 2xy + 3; Y=

Bamanune 30. Haiigure 0011acTh CXOAUMOCTH TAHHBIX PSJIOB.
© 2n+l © (x+1)" o x+1)™
n=1 pen = ! n=1_jon ' n=1 a4
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3azmanne 31. BeposrHocTs nossieHust OpakoBaHHO# netanu pasHa 0, 15. HaiiTi BEposTHOCT TOTO, YTO CpeaH
10 cmy4aifHO 0TOOpaHHBIX JeTaneil okaxeTcss OpakOBaHHBIX: a) 2 eTai;, 6) MeHee 2 JeTanei; g) boiee 2 peraneil.

OIIK-1.1: Ilpumensier Metons! Bbicuiell | O0y4aromuiics BjageeT: METOAaMU PELICHUS TUTIOBBIX 3a/1a4 110 IPeAsIo-
MaTeMaTUKH JUIs pelieHus 3a1ad npodec- | )KEHHbIM METOAaM U allOPUTMaM; MOXKET MPOJEMOHCTPUPOBATh MOHMMA-
CHOHAJIBHOH JEATeNbHOCTH HHE MaTeMaTHYECKUX aCleKTOB TEXHUUECKOH MpoOiIeMbl.

3azanne 32. I13BecTHO, YTO KOJNEOAHUS Ipy3a, MOABEHICHHOTO HA MPYXXHMHE, IMOJ ACHCTBHEM BO3MYILAIOMICH

cuiel f (t) onuchIBarOTCS ypaBHEHHEM

my” +Cy=f(t),
rae y = y (t) — OTKIOHEeHHE rpy3a OT MONOKEHHUS paBHOBecus, M — Macca rpy3a, C — KeCTKOCTh NPYKUHBL. Tpebyercst
HalTH pelIeHre STOT0 YpaBHEHHUS, YAOBICTBOPsOIIee HadanbHbIM yeioBusaM ¥ (0) = yo, v ' (0) = Vo.

Samanue 33. 3aBox 4 HYXHO COSAMHUTH MIOCCEHHON TOPOTOH C MPSMOIHHEHHO JKeNe3H0H Toporoi, Ha KOTO-
poii crout ropon B. Paccrosaue AC 3aBona /1o KeJIe3HOH ITOporu paBHO @, paccrosaue CB ot Touku C 10 ropoja Imo
JKele3HoM mopore paBHO L. CTOMMOCTB IepeBO30K 110 Imrocce B M pa3 gopoxke (M > 1) cTonMOCTH EpEeBO30K 10 KEJIe3HOM
nopore. Kak mpoBectu mocce AP K jkele3Hoi Jopore, 9T00bI CTONMOCTB IIEPEBO30K OT 3aBOJIA K TOPOTy ObLIa HANMEHbB-
mei?

Bazmanne 34. BeposaTHOCTH TOro, 4TO B JIOKOMOTHBHOM JIETIO PAcXo] AJIEKTPOIHEPTHU MPEBBICUT CYTOUHYIO
HOpMy, paBHa 0,4. 1) KakoBa BeposTHOCTB TOTO, 9TO 32 5 pabounx aHe# OyaeT 3ahMKCHPOBaH Iepepacxo IEKTPO3HEp-
ruu B TeueHnue 2 qHel (coowitie A1)? 2) HaiiTi BEpOsSTHOCTB TOT0, YTO IIEpepacxo/ia JHEPrHH He OyIeT XOTs Obl B TEYCHUE
3 nueii (coObiTHE A2).

3amanue 35. B teuenne 100 cyTok HabmoaaI0Ch NPUOBITHE /1] COCTABOB HA CTAHLUIO JUISL PAa3rpy3KH. Pesyib-
TaThl HAOJIIOJICHUN CBEICHBI B TAOJIHUILy. X — YHCIIO COCTABOB, MIPUOBIBIIKMX 32 OJHHU CYTKH, Y — BPEeMs pa3rpys3Ku, yac.
[TocTpouTh KOPPENSIIMOHHO-PErPECCHOHHYIO MO/IENb 3aBUCUMOCTH BPEMsI pasrpy3KH OT YUCIIa COCTaBOB M IPOBEPUTH €€
3HAYUMOCTb.

y Xl15|15|25]35] 45
3 2211
5 36|32
7 5] 2 |10]5]| 2
10 7 19| 4|20
15 1]2]3

Banmanue 36. B Tabnuiie 1aHbl CBeICHHS O MPHOBLIN OTACIeHuUs /1 3a 2012-2019 rr.

Ne | I'oo | IIpubbine, MitH p.
1 | 2012 159,5

2 | 2013 167,8

3 | 2014 165,4

4 | 2015 178,6

5 | 2016 178,9

6 | 2017 184,7

7 |2018 184

8 | 2019 185,5

Heobxomnmo:

@ wcnonb3ys ypaBHEHHUs JTMHHUN TpeH/a, TOJYYNTh TaOIMIHBIE TaHHBIE TI0 MPUOBUTN MPEANPHUATHS I KaKIOH
nuHAN TpeHna 3a 2012-2019 rr.;

@ BbIBecTH Ha rpadyK ypaBHEHUS TOJyYEHHBIX JIMHUN TPEH/IA, & TAK)KE BEIMYUHBI JJOCTOBEPHOCTH aIlIPOKCUMAIIAH
R? mist KaXkmoit U3 HUX;

® cocraBuTh MPOrHO3 MO MpUOKLH npeanpusts Ha 2020 u 2021 rr.;

@ crenath BHIBOJIBI.

Banmanue 37. YCTaHOBUTH 3aBUCUMOCTH MEX]y TOJIOBBIM 00eMOM paboThI 10 rpy30060poty (X) u hongoemko-
cThI0 nepeBo3ok (Y).
Obwvem pabomot no epysoobopomy (yen.en) | 14 | 1119 | 8 | 4 (10| 6 | 7 | 5 |10 13 | 7
Dondoemrxocmo (yci. ei.) 100 | 80 | 60 | 40 | 40 | 60 | 40 | 40 | 40 | 80 | 100 | 60

s smozo naoo:

@ MOCTPOUTH PETPECCHOHHYIO (JIMHEHHYIO) MOJIENb;

@ nocmpoums UCXOJIHBIE TAHHBIC U TPAQUK JTHHSHHON perpeccuu;

® oleHHUTH TTApaMETPHI STOH MOJIEIH;

@ omnpemenUTh MOKA3aTENN KauecTBa MOIENH (KO3 GUITHEHT IeTepMUHAIINH, CPEIHION OIIHOKY allpOKCHMAIIHH);

® oCyIIECTBUTL TOUEYHBIN TPOTHO3 TIPH 3HaYeHUH (hakTopa, paBHOTro 120 % OT cpepHero 3HayeHus (HaKTOPHOro
npu3HaKa Jx;

® cnenathb BBIBOIBI.

Sanmanue 38. Otmen KaapoB KeIE3HOU TOPOTH YCTPOUII KOHKYPCHBIH HAOOp N CIEIMaTNCTOB Ha M BaKaHTHBIX
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JomkHOcTel. OTaen KagpoB OLEHMI CTOMMOCTh Ha3HAYEHHSI HOBBIX COTPYAHUKOB JUI pabOThl HAa BAKAHTHBIX JOJDKHO-
cTax. HeoOxonuMo pacnpenenuTb COTPYJHUKOB MO TOIDKHOCTSM HAWTYHIINM 00pa3oM 0 MHAWBHAYaIbHBIM HCXOIHBIM
JAHHBIM, IPUBEJICHHBIM HIKE.
Pa6omHuK0ﬂ9fCHocmb Ll | s | | s
P: 7|5 | 716 |7
P2 6 | 4181419
Ps 8 |1 6 [ 4]3]8
P4 7| 71857
Ps 519 719 5
Ps 6 | 8 6 | 4 | 7
P 7| 718164

2.3. lepedyeHbL BONMPOCOB AAS NMOATOTOBKH OOy4YalUIHXCS K
NPOMEXYTOYHOH aTTeCTALHH

9K3AMEH
I cemecTp

1. AMHeiliHass aAreOpa M aHaAaAHMTHYECKAass TEOMETpPHSHA

Ionstre o maTpuiie. OnpeneauTeny BTOPOro U TPEThEro MOPSAAKOB.
OCHOBHBIE CBOMCTBA OINPEACTUTEICH.
MuHop 1 anredpandeckoe TOTOTHEHHE.
Teopembl 0 pa3IoKEHNH OMPENEITUTENS 110 dJIEMEHTaM CTPOKH HITH CTOJIOIA.
Pemenne cuctem nunerHbix ypaBaenuii (CJIY) ¢ momompio onpenenurencii. @opmynsr Kpamepa.
CrnoxxeHue MaTpull, YMHOKEHHE Ha yucio. HyneBas matpura.
YMHOXEHUE MaTPHIIBI Ha MaTpUIly. ENMHUYHAS MaTpuUIa.
Oo6parnas marpuna. Matpuusslit Metox pemenus CJIY.
Panr matpuiel u ero Beruncienue. Teopema Kponekepa-Kamemmm.
IIpocreiimne cBeaeHus o BekTopax. CiiokeHne BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha YUCIIO.

11. basuc u xoopauHaTel BekTopa. [Ipoexius BekTopa Ha BekTop. PasnokeHne BekTopa B OPTOrOHAIHHOM
0asuce. Hanpagistonire KOCHHYCBI BEKTOPA.

12. CkanspHoe npou3Bei€HUE BEKTOPOB U €I0 CBOMCTBA. Y CIIOBHE OPTOrOHAJIbHOCTH BEKTOPOB.

13. BexTopHOE NpoH3BeICHNE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHE KOJUTMHEAPHOCTH BEKTOPOB.

14. CwmemanHOe IpOU3BEACHNE BEKTOPOB U €r0 CBOMCTBA.

15. Jlunelinsle mpocTpaHcTBa. basuc u pa3MepHOCTh IMHEHHOTO TPOCTPAHCTRA.

16. AxkcHoMaTHUYECKOE OTpeeeHre CKaIIpPHOT0 Mpou3BeieHus. EBKIMIO0BEI MPOCTPaHCTBA.

17. TlnockocTh. YpaBHEHHUS IUIOCKOCTH B HOPMAJILHOM BHJIC B BEKTOPHOMN M KOOPAMHATHOM (hopMax.

18. OO6mee ypaBHEHHE IUIOCKOCTH, MIPUBEACHUE €TO K HOPMAIILHOMY BHJY. YpaBHEHHUE IJIOCKOCTH, POXO-
JSIIeH Yepe3 JaHHYI0 TOUKY.

19. YacrHbIe citydan pacroiIoKeHHsI IIIOCKOCTH OTHOCUTEIFHO CUCTEMBI KOOPIMHAT.

20. YcioBus MapajuIebHOCTH U IEPIICHANKYISIPHOCTH IJIOCKOCTEH. YT MEX/Y IJIOCKOCTAMU. PaccrosiHue
OT TOYKH A0 TIOCKOCTH.

21. VYpaBHEHHE IJIOCKOCTH, IIPOXOJISIICH Yepe3 TpU JaHHbIE TOUYKH. | MIepIiocKoCTb.

22. Tlpsimas nuaus. BekTopHOE, KAHOHHYECKHE U MTApaMeTPHUYECKIe YPaBHEHUS MTPSIMOM JTMHUH.

23. YpaBHeHHe NMpsIMOii, TpoXosIIei depe3 qBe Touku. Odmiee ypaBHeHUE MpIMoid. B3zanMHoe pacronoxe-
HUE NPSMBIX B IPOCTPAHCTBE.

24. BzauMHOE pacroyIoKeHHE MPSIMON U TUIOCKOCTH.

25. VYpaBHEHHS U CBOWCTBA KPUBBIX BTOPOT'O MOPS/IKA (DIUTHTICA, THIIEPOOIIBI, Tapadoibl).

26. IlpuBenenue ypaBHEHHUI BTOPOrO HOPSAKA K KAHOHUYECKOMY BHILy: TOBOPOT OCEH.

27. llpuBenenue ypaBHEHUH BTOPOTO NOPsIKA K KAHOHMYECKOMY BHUILY: TIEPEHOC OCEH.

28. TlonsipHasi cucTeMa KOOpAWHAT. Y PaBHEHUs KPUBBIX B TIOJISIPHBIX KOOPJMHATAX.

Boo~NourwNnr

2. ODAeMEeHTHBI TEOPHH MHOXECTB
1. MHOXECTBO U MOJMHOXECTBO.
2. OObeauHEHHE U NIEPECEUECHHE MHOMKECTB.
3. Pa3HOCTH U JONOIHEHHUE MHOXKECTB.
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(2l

ocoukrwhE

JekapToBo Mpou3BEICHUE MHOKECTB.
MoutHOCTh MHOKECTB.

3. BEeaZaeHHe B MaTeMaTHYE€CKHH aHaAH3
Uucnosas Gpyukuums ogHoi nepemenHon. Kimacerr dynkiuii. CBoicTBa rpadikoB (pyHKIINH.
OcCHOBHBIEC BB OTOOpaKEHUH.
AnreOpanyeckas kinaccupuKanus QyHKIIHH.
Uuciosas QyHKIMS HECKOJIBKHUX MEPEMEHHBIX. BEeKTOp QYHKIIUS CKaIspHOTO apryMEHTA.
[MocnenoBatenbHOCTD. YnCIOBas MOCIEI0BATEILHOCTD.
[MonsTHE 0 METpHUYECKOM MpOcTpaHCTBe. OrpaHUUCHHBIC, OTKPHITHIC, 3AMKHYThIC MHOXKECTBA, BEPXHSS U

HIWKHAA I'PpaHU YU CJIOBBIX MHOXXECTB. I[I/IaMCTp MHOXCCTB.

7.
8.
9.
10.

IIpenein nocie0BaTEILHOCTH B METPUYECKOM IIPOCTPAHCTBE.

IIpenen oToOpaskeHwHs.

[Ipenen ynucnoBoil GyHKIMK OAHOM MEPEMEHHON B TOUKE M OECKOHEUHO yJaJeHHOH TOUKE.

Beckoneuno manas BennunHa (BM). Orpannuennsie, 6eckoneyno oonwine (BB) u otaenMele ot Hys

BennuuHbL. TeopeMa o cBsizu BM ¢ BennunHON, uMeroLel npenes.

11.
12.
13.
14.
15.
16.
17.
18.

Teopema o cBs3u BM u bb BenuunH. TeopeMa o CBSI3U OTAEIUMMOM OT HyJIsl U OTPAHUYEHHOM BEJIMYUHBL.
[Ipocreiimue cBoiictBa BM BeanuuH.

[Ipocreiiue cBOICTBA MPEAEIOB.

CpaBuenne bM. DkBuBanenTHeie bM.

CsoiicTBa 3kBuBaseHTHBIX BM. I'maBHast wacts BM u Bb Bennun.

Teopemsl 0 IpeIeIbHOM NEPEX0/ie B HEPABEHCTBE U MEPBbIi MPU3HAK CYLIECTBOBAHUS Mpeea.
IlepBblil 1 BTOpOM 3aMe4aTeIbHbIC MPEIEIIbI.

@yHKIMA, HENpepbIBHAs B TOUYKE M Ha oTpe3ke. OJHOCTOPOHHUE Tperenbl. Buasl Touek paspbiBa A

YHCI0BOW (DYHKIIMHU OJHOM TIEPEMEHHOM.

19.
20.

oINS =

CaoiicTBa QyHKINH, HETIPEPHIBHBIX B TOUKE.
CpoiicTBa (QyHKIMIA, HEMTPEPHIBHBIX HAa OTPE3KE.

4. OudbbbepeHIHAABPHOE HCYHCAEHHE
Juddepennnan 0ToOpakeHUs SBKINI0BA IPOCTPAHCTBA B €BKIIUI0BO MPOCTPAHCTRO.
Jduddepennman u npor3BOAHAS YUCIOBON QPYHKIMH OJHOH MepeMeHHO. ['eoMeTpruieckuii cMbICI.
CBoJiKa NPaBWII JIs1 BBIYHCIICHUSI TPOU3BOTHBIX.
Teopema o cBsA3u MU HEPESHINPYEMOCTH U CYIIIECTBOBAHUS MPOU3BOAHON. Teopema o cBsa3u qudde-

PEHLIMPYEMOCTH U HEIIPEPHIBHOCTH.

5.

IMonublii nuddepeHman 1 YacTHbIE MPOU3BOAHBIC YUCIOBON (PYHKIIMN HECKOJIBKUX ITEPEMEHHBIX. | eo-

MeTpI/I‘IeCKI/Iﬁ CMBICII.

6.
7.
8.
9.

Brruucnenue npon3BoaHbIX U UM (HEpEeHINAI0B CIOXKHBIX (QYHKIUH.

Brruncnenne npon3BoIHBIX HESBHBIX (DYHKIIWH.

[TpounsBoaubie U qu(hepeHINaIbl BEICIINX TOPSAKOB [UIS YHCIOBOM (DYHKIIMH OHOW TIEPEMEHHOM.
YacTHbIE MPOHM3BOIHBIE YHCIOBOH (DYHKIIMM HECKOJIBKUX IEPEMEHHBIX M TOJHBIE AU epeHIHAb]

BBICHIUX MTOPAOKOB.

10.
11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

CpoiictBa QpyHKIMiA, 1uddepeHunpyemMbIx Ha naTepBaie. Teopemsl Poms, Komm u Jlarpanka.
Teopema JlonuTans. PackpbiTie HeonpeneaeHHOCTEN 1o mpaswity JlonuTans.

®opmyna Telnopa A1 MHOTOWIEHA.

®Dopmymna Tettnopa ms dyakiuu. Octatounblid wieH hopmyisl Teinopa B popme Jlarpamka u Ileano.

Pasnoxenne ¢pynxmmii f(X)=e*, f(x)=cos(x), f(x)=sin(Xx) no popmyne Teitnopa.

Pasnoxenne gynxumii T (X) =In(x+1), f(x)=(1+x)" no popmyne Teiinopa.

[punoxenuns popmyisl Teitnopa k uccnegoBanuto GyHkuuil. [ maBHas 4acTh O€CKOHEUHO MaJIOH.
[punoxenuns popmynsl Telnopa k uccnenoBanuo GpyHkurii. Bozpactanue u yosiBanue GyHKINH.
[punoxenns popmynsl Telnopa K vccine0BaHII0 QYHKIUNA. DKCTPEMyMbI (PYHKIIHH.

[punoxenns popmynsl Telinopa k vccneaoBanuto GyHKIUN. BBITYKIIOCTE U BOTHYTOCTH KPUBOW.
[punoxenuns popmynsl Telnopa k uccnenoBanuo GyHkunid. Touky nepernda KpUBOH.

AcCHUMITOTHI KPUBOM.

JlokanpHbIE SKCTPEMYMBI (PYHKIINN HECKOJIBKUX MTEPEMEHHBIX.

VYCnoBHBIE 3KCTPEMYMBI YHCIOBOW (YHKLIMH HECKOJBKHX IMepeMeHHbIX. Metox MmHoxuteneil Jla-

rpaHxa.
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24. T'noGambHBIC PKCTPEMYMBI YUCIOBOM (DYHKITUM HECKOJIBKUX MEPEMEHHBIX.
25. TlpousBomaHas CKaJSPHOIO IOJIA 10 HApaBicHHIO. [ paueHT.

5. DAeMeHTH TeOpHH GDYHKIHH KOMNAEKCHOH NepeMeHHOH

1. KowmiekcHsle uncna B anredpanyeckoit popme u gelicTBHS Hall HUMHU.
2. KowmrmnekcHble yncia B TPUTOHOMETPUIECKOH U Moka3atebHoi hopmax. Gopmynsr Myaspa.
3. Pa3noxxeHne MHOTOWICHA HA MHOKUTEIH B CITydac JCHCTBUTEIBHBIX M MHUMBIX KOPHEH.
IT cemecTp
1. HHTerpaAbHOEe HCYHCAEHHE
1. IlepBooOpa3Has u HeONpeACIESHHbBIN HHTETPAIL.
2.  OcHOBHBIE CBOICTBa HEONPEIEICHHOTO HHTETpaa.
3. HHrerpupoBaHuE MOACTAHOBKOM U IO YaCTSM.
4. HaTerpupoBaHre HEKOTOPHIX (DYHKIIHHA, COAEPKAIINX KBAAPATHBIN TPEXUIIeH.
5. Pammonansnbie qpobu. [Ipocreiimme pannoHagbHbIe APOOH U MX HHTETPUPOBAHHE.
6. IlonsTHe ompeneleHHOTO HHTETpala Kak npe/ieia HHTErpabHONH CYyMMBI.
7.  ®opmyna Herorona-JleiiOawmIIa.
8.  OcHOBHBIC CBOICTBA OMPEICICHHOTO HHTErpaa.
9.  OueHkH onpe/ieieHHOTO HHTErpaa.
10. Teopema o cpegHEM 3HAYCHHU.
11. BeluncneHue onpeAeNeHHOro HHTETpaja ¢ TOMOIIBIO MTOJICTAHOBKH H IO YaCTSM.
12. BrluucieHHe TUIOMAACH TNIOCKUX 00JIaCTeH, 00beMa M TUIOIIA M TOBEPXHOCTH Tejla BpallleHuUs C I0-
MOIIIBIO OTIPEAENIEHHOTO HHTErpaa.
13. BsluncneHue JUIMHBI JYTH IIOCKOH KPUBOH C TIOMOIIBIO OIMPEIEIICHHOTO HHTETpaa.
14. Brruucnenue o0beMa U IO TOBEPXHOCTHU TeJla BPAICHHMS.
15. HecoOcTBeHHBIC HHTETPabl C OECKOHEUHBIMH MTpe/ieiaMi HHTETPUPOBAHUSL.
16. HecoOcTBeHHBIE HHTETPAJBI OT PA3PHIBHBIX (DYHKITHI.
17. Teopembl 0 CXOAUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.
18. OmnpeneneHHblil HHTETPaAT Kak (YHKIUS MPENIEIIOB HHTETPUPOBAHHSI.
19. TlonsaTre o crieMUabHBIX (QYHKIHAX, OMPEIeNIeMbIX HHTErPAIAMH C TIEPEMEHHBIM BEPXHUM TIpeie-
JIOM.
20. TlousTHe 00 MHTETpaiaX, 3aBUCAIIMX OT MapaMeTpa.
21. Tloustne 00 mHTerpane mo mepe. /[BoitHol uHTerpan. Ero BeUuCIeHNe NBYKpPaTHBIM HHTETPUPOBA-
HUEM.
22. BbluuciieHUe IWIOMAJNA U 00beMa OCPEICTBOM JIBOMHOTO MHTErpaia.
2. O0OBIKHOBEeHHBIe AHUPPepeHILHAABHBIE YPABHEHHS
1. Ilonsrue o nudpdepenunansnom ypasaennu (V). 3agaua Komu s 1Y nepsoro nopsiaxa.
2. YpaBHEHHE C pa3JeNnsouMMucs nepeMeHHbIMe. Jlnneitnoe /Y.
3. OnnoponHoe nuddepeHIInaIbHOe YpaBHEHUE IIEPBOTO MOPSIKA.
4.  YpaBHeHM B NOJHBIX TuddepeHunanax.
5. 3apaua Komm ans muddepeHnnansHbIX ypaBHEHUH BBICIIINX TTOPSIIKOB.
6. VYpaBHeHHs, TOMyCKAOIIUE TOHWKEHUE MOPSIIKA.
7.  JluneiiHple onHOPOAHBIE ypaBHeHUs. OTpe/ieeHus] U CBOMCTBA.
8.  Pemenue nMHEHHBIX OAHOPOIHBIX YPAaBHEHUH C IOCTOSHHBIMU KO3 GHUIIMEHTaMU.
9.  Crpykrypa pelieHus TUHEHHOTO HEOJHOPOHOTO YPaBHEHUSI.
10. HaxozaeHue 4acTHOTO peleHus TMHEHHOr0 HEOIHOPOAHOTO YPaBHEHUS ¢ IOCTOSHHBIMH KO3 puiu-

€HTaMH U C NPaBOH 4acThIO CHEUAIBHOTO BU/A.
11. Meron BapHallii MPOU3BOJIBHBIX TIOCTOSHHBIX.
12. Hopmanbhsie cuctemsl 1Y, Pemenue cucrem 1Y ¢ HOCTOSHHBIME K03 QHIIMEHTaAMH METOIOM HCKIIIO-

YCHU.

1.

IV cemecTp

MaTemMaTHYeCKass CTaATHCTHEKA

I'enepanbHasi COBOKYIHOCTh U BbIOOpKa. CTatuctudeckas (GyHKIMs pacrupenencHus. CtaTucTudeckas
IJIOTHOCTH BEPOSATHOCTH. UNCIOBbIE XapaKTePUCTUKNA CTATUCTUIECKUX pacpeieNIeHI.
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2.  OCHOBHBIE IIOHATHUS O TOYECUHBIX OIICHKAaX mapaMcTpOB pacClpCACICHHA. OLICHKa MATEMATHYCCKOI'O OXKH-

3. Merozp! MOCTPOSHHS 3aKOHOB PACIIPEAEICHHS 10 ONBITHBIM JAHHBIM: METOJ] MOMECHTOB.

4. TIpyHIMT MAaKCUMAaJbHOTO MPAaBAOMIOI00MS.

5. JloBeputenbHbIE MHTEPBAIIBI U JOBEPUTEIbHASI BEPOATHOCTD. JJOBEpUTENIBHBIN HHTEPBAJ Ul MaTeMAaTH-
YECKOTO OKHIAHUS TP OOJIBIIIOM 00BEME BEIOOPKH.

6. [loBepuTenbHBIN HHTEPBAN AJISI MATEMATHIECKOTO OKHUIAHHUS IIPU MaJIoM 00beMe BHIOOPKH.

7. Tlonarue o CTAaTHCTHYECKUX TUIOTE3aX.

8. Bugpl runores. Kpurepuii [Tupcona 2.

9. Twmote3a o AMCHEPCHSIX NBYX HOPMAIBHBIX ciiydaiiHbix BennunHax (CB) (Tpy HEU3BECTHBIX CPETHIX).
l'umoTesa o aucniepcusax AByX HopManbHBIX CB (TTpy M3BECTHBIX CPETHHUX).

10. Muoromepnsie CB. @yHKIMS 1 MIIOTHOCTH pacnpezencHus nsymepaoit CB.

11. VYcnoBHble 3aK0OHBI pacnpeaeneHus. MoMeHTsI 1ByMepHoi CB.

12. HopmanbHbll 3aKOH Ha INIOCKOCTH. Y CJIOBHBIC MaTEMATHUCCKUE OXKUIAHUS.

13. Jluneitnas perpeccusl.

14. KoppensunoHHO-perpecCHOHHbIN aHan3. OyHKIMOHATIbHAS, CTOXaCTHYECKAasl U KOPPEISIMOHHAS 3aBU-
CHUMOCTH.

15. Ompenenenvie hopMbI MApHON KOPPEISAITUOHHON 3aBICUMOCTH.

16. PerpeccroHHBII aHATN3 TAPHOU JTMHEHHON 3aBUCUMOCTH.

17. KoppenaunoHHBIH aHAIN3 TapHOH TMHEHHON 3aBHCUMOCTH.

18. MHOXeCTBEHHEBII perpeccHOHHbIN aHanu3. CTaTHCTHYeCKUi KO (HUITMEHT MHOKECTBEHHOH JIMHEH-
HOH KOPPEISUOHHON 3aBUCUMOCTH U €r0 CBOMCTBA.

19. TIlonstue 06 omHO(aKTOpHOM AMCIIEpPCHOHHOM aHanmu3e. OOmas, GakTopHas U OCTaTOYHAsl CyMMBI
KBaJpaToB OTKJIOHEHUH. CpaBHEHHE HECKOJIBKUX CPEIHUX METOIOM AUCIEPCHOHHOTO aHAIN3a.

SAYET
IIT cemecTp

1. YucAaoBble H PYHKIHOHAABHBIE DPHAUABbI
Pan. Cymma pana.
OO6mre cBOWCTBA CXOAALINXCS PAIOB.
CpaBHEHHE PSIIOB C TOJIOKUTEIbHBIMU YJICHAMH.
ITpusnak cxonumoctu anambepa 1is ONIOKUTEIBHBIX PSAIOB.
PanukanbHbIi npu3Hak cxoauMocTy Ko Asist HOJIOXKUTENbHBIX PSAIOB.
WHTerpanbHblii IpU3HaK cxoanMocTH Kommm 1t MOJI0KUTENbHBIX PSIIOB.
3nakouepenyromuecs psaabl. Teopema JleiiorauIa.
3HaKonepeMeHHbIE PsiIbl. AOCOIOTHAS M YCIOBHAS CXOJAMMOCTH.
OyHKINOHAIBHBIE PsIJIbl U UX CBOMCTBA.
0. Crenennsle psaapbl. Teopema AbGens.
11. CgoiicTBa CTETIEHHBIX PSIOB.
12. Psn Teitnopa.
13. DKCIOHEHIUANBHBIN PsjL.
14. Psanpr Tefinopa s cuHyca ¥ KOCHHYCA.
15. Berumncnenue 3HaueHUS QYHKIUN IIYTEM PasIOKEHUS B CTENIEHHON PAI.
16. BeruucneHue UHTErpaioB MyTeM Pa3yIOKEHHS B CTETICHHOM Psil.
17. TpubnmxenHo# pemenne aupdepeHIranbHbIX YPaBHEHHH C TOMOIIBIO PSAIOB.
18. TpuroHomerpuuecKue psbl.

BOoNo Ok WNE

2. Teopusa BepoOATHOCTEH

1. OcuoBHble noHATHS U onpeAenenus. CiaydaiiHble coObITH. Kiaccniyeckoe M CTaTHCTHUECKOE Ompesie-
JICHUS BEPOSITHOCTH COOBITHS.

2.  OcHOBHBIE TEOpEMbI TEOpUH BeposiTHOCTEH. [TomHas Tpymma CoOBITHIA.
3aBHUCUMBIE U HE3aBHCUMBIE COOBITHS. Y CIIOBHAS BEPOSTHOCTH. TeopeMa yMHOKEHHS BEPOSITHOCTEH.
®dopmyia mosHO# BeposTHOCTU. BeposTtHocTh rumnores (hopmyna Baiieca.
Crnyuaitnas BennanHa (CB). 3axon pacnpenenenns CB. OyHknus pacnpeneneHus, e CBOWCTBA.
@yHKIHA IUIOTHOCTH, €€ cBoMcTBa. Xapakrepuctuku CB.
bunomuanbeHeIil 3akoH pacnpenenenus CB, ero cBolicTBa, XapakTepUCTHKH.
Pacnipenenenue Ilyaccona, ero xapakTepUCTUKH.
PaBHOMEpPHOE 1 MOKa3aTENBHOE paclpeieneHns HenpepbiBHOW CB.

©ooNo O~ W



OM - 92/ - MATEMATHKA KatinasoBa A. B.

10. Hopmanbhslii 3akoH pacnpenenenus CB. @ynkuus miotHoctd. HopMupoBaHHOE HOpManbHOE paciipe-
nenenue. aTerpan BepostHocTel (hyHkius Jlammaca.

11. BeposTHOCTP MonagaHus B 3adaHHBIA HHTEpBaI. [IpaBuio Tpex curM. ACHMMETPHS U DKCITECC.

12. BeposiTHOCTH HAacTYIUICHHUS COOBITHI MTPU HE3aBUCUMBIX HCTIBITaHUSX (hopmynbl beprymnu, [Tyaccona,
JIoKasibHas Teopema Jlamaca.

13. 3akon 6onpmux uncen. Teopema YeOblmena, yacTHbIH ciydait TeopeMbl. Teopema beprymmm. [Tonstue
0 Teopeme JIanyHoBa.

14. TlonsTHe O ciyYailHBIX MpOLECCAaX U UX XapaKTEPUCTHUKAX.

3. METOOHYECKHE MATEPHAABI, ONPEAEASAIOINIHE IIPOOEAOYPY
H KPUTEPHH ONEHHBAHHSA CPOPMHPOBAHHOCTH KOMIETEH-
IHH IIPA MPOBEAEHHH IIPOMEXYTOYHOH ATTECTAILIHH

KpuTepuu ¢opMHPOBaAHHSI OLLEHOK II0 OTBETAM Ha BOIIPOCHI, BBIOAHEHHIO Te-
CTOBBIX 3aZaHHH

»  OLICHKA «OTJHYHO» BBICTABISIETCS 00YJArOMIEMYCs, €CJTM KOJUYECTBO MPABUIHHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90 % ot obmiero o6béMa 3a1aHHBIX BOITPOCOB;

»  OLICHKA «XOPOIII0» BHICTABIISICTCS 00YJarOMIEeMYCsl, €CITH KOJIMYECTBO IIPABHIILHBIX OTBETOB Ha
Borpockl — 89 — 76 % ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

»  OLICHKA «Y/AOBJIETBOPUTEIBLHO» BBHICTABIISCTCS 00YJAIOIIEMYCsI, €CIIH KOJIMYECTBO TPABHIIb-
HBIX OTBETOB Ha TECTOBBIE BOMPOCHI — 75 — 60 % oT 00111ero 00bEMa 3aJaHHBIX BOIIPOCOB,

»  OLICHKAa «HEYJAOBJIETBOPUTEJIBLHO» BBICTABISICTCS OOYYarOMIEMYCs, €CIM KOJHMYECTBO TIpa-
BHJIbHBIX OTBETOB — MeHee 60 % oT o01iero o0béMa 3a1aHHBIX BOIIPOCOB.

Kpurepnu ¢opMHPOBaHHSI OLIEHOK IIO pe3yAbTaTaM BBINOAHEHHS 3aJaHHH

«OT1an4HO / 3a4TEHO» — CTABUTCS 32 PabOTY, BHIMOJIHEHHYIO MOJHOCTBIO 0e3 OmMOOK U Hegoue-
TOB.

«Xopomo / 32a4TeH0» — CTABUTCS 332 PadOTY, BBIMOIHEHHYIO MMOJHOCTHIO, HO MPU HAJTMYHUU B HEH
He 0osiee 0IHOM HerpyOoi OIIMOKM U OJJHOTO HEJ04eTa, He OoJiee TpeX HEI0UETOB.

«YI0BJIETBOPUTEJIBHO / 3a4TEH0» — CTABUTCS 32 pabOTY, €ClU 00yJaroIIniics MPaBUIBHO BBIIOJ-
HUT He MeHee 2 / 3 Beeil pabOThI HITH JOMYCTHIT He O0siee 0JJHOM rpy0oit OIHOKH U IBYX HEJO0YCTOB, HE
6onee ofHOM TpyOOIt M OAHON HerpyOoii omMOKH, He OoJiee TpeX HerpyObIX OIMOOK, OJJHON HEerpy0oil
OLIMOKY U JIBYX HEJJOUETOB.

«Heyn0B/1eTBOPHTEJIbHO / HE 32YTEHO0» — CTABUTCS 32 pabOTYy, €CIIU YHCIIO OUIMOOK M HEJIOUYETOB
MPEBBICHIIO HOPMY JIJIsl OLICHKH «Y/IOBJICTBOPUTEIHLHO» MM MPAaBUIILHO BBIMOJIHEHO MeHee 2 / 3 Bcei
paloThI.

Buowt owubox:

V' 2pybbie ouubK: He3HAHUE OCHOBHBIX NOHAMULL, NPAGUL, HOPM, HE3HAHUE NPUEMO8 PeUleHUs. 3a-
0au; ouwubKU, NOKA3bLIBAIOUUE HENPABULILHOE NOHUMAHUE YCII08UA NPEOTOHNCEHHO20 3A0AHUSL.

v’ nezpybule owubKu.: HeMOYHOCMU HOPMYIUPOBOK, ONPEOeNeHUl,; HEPAYUOHALbHbL 6b1O0D X00d
peuenus.

v’ Hedouembvl: HepayUOHAIbHBLE NPUEMbL BLINOTHEHUS 3A0AHUSL; OMOCTbHbIE NOZPEUHOCIU 8 (hop-
MYUPOBKE 8b160008, HEOPENHCHOE BbINOTHEHUE 3A0AHUS.

KpuTepuu ¢opMHPOBAHHSI OLIEHOK IO 3K3aMEHY

«OTJII/I‘IHO» - CTy,HeHT an/I06pen HCO6XO}II/IMBIC YMCHI/IH U HaBBbIKH, HpOJIeMOHCTpI/IpOBaII HaBBIK
HpaKTI/I‘IeCKOFO HpI/IMeHeHI/IH HOHy‘-IeHHI)IX 3HaHI/II>’I, HC )IOHYCTI/IJ'I JIOTUYCCKUX U q)aKTI/I‘IeCKI/IX OIlun-
OOK.

«XOpOl[IO» — CTy,I[eHT an/I06peJ1 HeO6XOHI/IMI)Ie YMeHI/Iﬂ 1 HaBBIKH, HpOHeMOHCTpHpOBaJ'I HaBBIK
HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/IH HOHy‘-IeHHBIX 3HaHI/II>'I; ,Z[OHYCTI/IJI HC3HAUYUTCIIBHBIC OLHI/I6KI/I N HCTOYHO-
CTH.
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«Y10BJIETBOPHUTEJIBHO» — CTYJCHT JIOMYCTHII CYIIECTBEHHBIC OIINOKHU.
«HeynoB/1eTBOPUTEJIBHO» — CTYICHT JAEMOHCTpUPYET (pparMeHTapHble 3HAHUS H3Y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS U HABBIKH, IOMYIIEHBI TPyObIe OLIHOKH.

KpuTepuu (poOpMHPOBAHHSA OLIEHOK II0 3a4eTy

«3auTeH0» — CTYIEHT JEMOHCTPHUPYET 3HAHUE OCHOBHBIX Pa3/ENIOB MPOrPAMMBI U3Y4aeMOTo
Kypca, ero 0a30BBIX MOHATHH M (QyHIaMEHTAJIbHBIX MpoOJIeM; MpuoOpen HEeoOXOIUMBbIE YMEHUS U
HaBBIKM, HE JOIMYCTHJI (PaKTUYECKUX OLIMOOK IPU OTBETE, NOCIEA0BATENBHO U JIOTHYHO U3J1araeT Teo-
peTHUYecKUi MaTepuall, JOIyCKas JUIIb HE3HAUUTEIbHbIC HAPYIIEHUS I0CIIE10BATEIbHOCTH U3JI0KEHUS
U HEKOTOPBIE HETOYHOCTH.

«He 3a4TeHO» — CTyIEHT IEMOHCTPUpPYET (parMEeHTapHbIE 3HAHUS OCHOBHBIX Pa3/ieiioB IpO-
rpaMMbl U3y4aeMoro Kypca, ero 6a30BbIX HOHATHH M (QyHJAaMEHTaIbHBIX IIPOOJEM; c1a00 BbIpakeHa
CIIOCOOHOCTH K CAMOCTOSATEIEHOMY aHATTUTHYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYIHEHHS B U3JI0KEHUT
MaTepuaia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKU, JIOMYIIEHbl IPyObIe OIINOKM U HE3HAHUE
TEPMHUHOJIOTHH.
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