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JIMCT perucrpauvy u3MeHeHHUH U 10MOJIHeHU I

MHG(OPMaLIMOHHOTO 00€CTIeYeHHsI TUCITUILIIN-

Tokos Nel

Ne Paznen Kpatkoe conepxanue Hara. Ne [Tonmuce
/i PIIJI (mo- W3MEHCHUS/ IOTIOTHCHHUSI MPOTOKOJIA 3aB. Ka-
JINAIT)) 3acelaHus dbenpoit
Kadeapbl
1 PII Axryanuzauus Bcex paszaenon PII 28.09.2017 1.
poTOKOJI Ne2
2 PII Axryanuzanuus Bcex paszaenos PII 07.09.2018 1.
potokoJ1 Nel
3 PII Axryanu3zanus Bcex pasznenon PIT 26.09.2019
poToK0JI Ne 2 ;
4 8 AxTtyanuzanusi yaeOHO-METOANUECKOTO U 01.09.2020 npo- A




1 Ilen ocBOeHHMS AUCHUILINHDI

Lenstmu ocBoeHUs AUCHUILIMHBL «MaTemMaThKa BJISETCS:
IIPUBUTHE HABBIKOB MCIIOJI30BAHMSI MAaTEMATUYECKHX METOJIOB MCCIEA0BAHUS M OCHOB MaTeMaTHye-
CKOTO MOJIETMPOBaHUs B Oyaymiei mpodeccuu mo WHXEHEPHOMY 00ECIIEUeHHUIO AEATeIbHOCTH YeJo-
BEKa B HeZpax 3eMJIM MpH dKCIUTYaTallMOHHOM pa3Benke, 100bIue U nmepepaboTKe TBEPIBIX MOJIE3HBIX
HCKOIIAE€MBIX, CTPOUTENBCTBE U IKCILUTyaTalluM MOA3EMHBIX 00BbEKTOB Pa3IM4YHOIO Ha3HAUYEHUS.

2 MecTo TMCUHMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOil MporpaMmbl
NOATOTOBKH CIEeNHAJINCTA

Huctummmaa B1.6.9. «Maremarnka» BXoauT B 0a30BYI0 4acTh O70ka 1 0Opa3oBaTeNbHOM MPo-
rpaMMBL.

JUia u3yueHus: TUCUUIUIMHBI HEOOXOIMMBl 3HAHUS U YMEHHs, chOPMHPOBAHHBIE B PE3yIbTaTe
M3Y4YEHUU TUCHUILUINH: «AnreOpa u Havyana aHanuszay, «['eomeTpusi» B 00bEME MporpaMMBbl CpeiHEn
IITKOJIBI.

3HaHMS U YMEHMs], MTOTy4E€HHbIE IIPU W3YYE€HUHU JaHHOW JUCHMILIMHBI Oy1yT HEOOXOIUMBI B Ka-
YECTBC OCHOBBI IAJId OCBOCHUS AWCHUIIMH €CTCCTBCHHOHAYYHOI'O IMUKIIA, 4 TAKKE IJII OCBOCHHSA TCX
JMCIUILIHH TPO(eCCHOHATBHOTO IUKIIA ¥ B HAYYHO-HUCCIIEIOBATEILCKON paboTe, ISl KOTOPBIX TpeOy-
€TCd 3HAHUC U BJIAJICHUC MCTOAAMU MATEMATHUYCCKOT'O aHalIn3a U MOJCIUPOBAHUA, TCOPETUICCKOI0 U
OKCIICPUMCHTAJIIBHOTO MCCJICAOBAHUSA, MPUMECHCHUEC aHAIIMTHYCCKUX W YHUCJICHHBIX MCTOJ0B PCIICHHUA
MoCTaBJIeHHBIX 3a1a4: Dusuka, Teopust ommMOOK U ypaBHUTENIbHBIE BHIYMCIIEHUS, ['eomeTpus Heap u

Ap.
3 Komnerenuuu odyuaroierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHMILIMHBI M IVIAHUPYEMbIe Pe3yJIbTAThl 00y4YeHUsI

B pesynbTaTe ocBOCHMS AMCHUIUITMHBI «MartemaTuka» oOyJaroniuiicss 1o KeH o0IaaaTh Ciemy-
IOIUMH KOMIIETEHIIUSIMU:

CtpyKTypHBIT
AJIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs
KOMITETEHIINH
OK-1 - cnocoOHOCTHIO K A0CTPAKTHOMY MBIIILJIEHUIO, AHAJIU3Y, CHHTE3Y
3HATH - OCHOBHBIC MOHATUS U METOABI MATEMATUYECKOI O aHaJIn3a,

- OCHOBHBIC ITOHATHUA U METOJbI TCOPUU BCpOHTHOCTeﬁ 1 CTATUCTHYCCKOI'O0 aHaJI1M3a pe3yJiib-
TaTOB OKCIICPUMCEHTA

YmMmerts - KOPPEKTHO BBIPAXKATh M apPTyMEHTHPOBAHHO 00OCHOBBIBATH MOJIOKEHUS MTPEIMETHOM 00-
JIACTH 3HAHUA U METOJIOB MaTeMaTHIECKOTO aHAN3a ISl TIOCTAHOBKH U PEUICHHS KOHKPET-
HBIX IPUKIAAHBIX 3aa4

Bnazers - HaBBIKAMH HCIIOJIb30BAHUS JIOTHYECKU BEPHO, apIYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO
1 IMCbMEHHYIO PeUb Ha PYCCKOM SI3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUUECKHUE TEKCTHI C
MaTeMaTHYECKOM CHUMBOJIMKON WK (OpMyJIaMH, MyOJINYHO MPEACTABISTh COOCTBEHHBIC U
W3BECTHBIE HAYYHbIE PE3YJIbTAaThl, BECTU AUCKYCCHUH;

- HaBbIKAMU M METOAMKAaMHU OOOOILICHUS Pe3yIbTaTOB PEILEHMS, SKCIIEPUMEHTAIbHOU Jesi-
TETbHOCTH

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUI OLIEHNBATH CTPOEHHE, XUMMHYECKHil U
MHHEPAJIbHBII COCTAB 3¢MHOH KOPbI, MOP(o10rn4yecKkne 0COOEHHOCTH M FreHeTHYeCKHe THIIbI

MECTOPOXKIeHHUI TBEPAbIX MOJIE3HbIX HCKONAEMBbIX NPU PelIeHNH 32124 110 PAIIHOHAJIBLHOMY U
KOMILJIEKCHOMY OCBOECHHUIO Ie0pPeCyPCHOr0 NMOTEHI[HAJIA HeP

3HaTh - OCHOBHBIE [TOJIOXKEHUS JIMHEHHO, BEKTOPHON aJIreOphl M aHATMTHYECKOH [€OMETPHH,

- OCHOBHBIE TIOJIO’KEHHUSI TEOPUH MPEIEIIOB U HENPEPBIBHBIX (YHKIINH,

- OCHOBHBIE TeopeMbl T (hepeHINaTbHOr0 1 HHTETPATbHOTO UCUUCTICHUS (QyHKIUH OTHOI
U HECKOJBKHX TEPEMEHHBIX, METOABl IU(QepeHINATFHOr0 HWCUYUCICHHUS HCCIIEIOBAHMS
(hyHKIHH,

- OCHOBHBI€ THIIBI OOBIKHOBEHHBIX U (epeHINaNbHBIX YPABHEHUI U METOJIbl UX PEIIeHHUS,

4




CrpyKTypHBII

JJIEMEHT [Tnanupyemblie pe3ynbTaThl O0yICHHS
KOMIIETEHIUHU

- OCHOBHBIC IOHSTHUS TCOPHU BEPOSITHOCTEH U MaTEMATUYECKOH CTATUCTUKH

YMeTh — OpUMEHATh MeTonbl quddepeHInaIbHOr0 NCUUCICHUS ISl UCCIIeNOBaHUS (YHKIIUI
OJHOU U IBYX NMEPEMCHHBIX;
—  BBIABJIATH, CTPOUTH U PCIIATh MATEMATUYCCKHUE MOACIIN MPUKITATHBIX 3a1a4;
— 00cyxnaath criocoObl 3¢ (EeKTUBHOTO pElIeHHsl 3a/1a4, Pacro3HaBaTh dPPEKTUBHBIE pe-
3yIbTaThl OT Hed(h(heKTHBHBIX

Bnanern — HaBbIKaMH ITOCTPOEHHUS U PEIICHUS] MATEMAaTUYECKUX MOZENIeN MPUKIIAIHbIX 3a/1aY;

crrocodamu OLCHUMBAaHHUA 3HAYHUMOCTHU U Hp&KTH‘-ICCKOfI IMPUTOAHOCTHU IMOJTYUYCHHBIX pEC-

3yJlbTaTOB




4 CTpyKTYpa U coiepKaHue TN CHUTITHHBI

OO0mmas TpyI0eMKOCTh UCIUILIINHBI cocTaBisieT 21 3a4eTHBIX eMHuUIL, 756 aka. u., B TOM YHCIIE:

— KOHTakTHas pabota — 93,9 akan. yacos:
— aynuTopHas — 84 akaj. 4acos;
— BHeayautopHas — 9,9 akax. gacos
— caMocTosTenbHas padota — 636,9 akas. Jacos;
— TOArOTOBKA K dK3aMeHy — 17,4 akaj. Jaca,
— TMIOJTrOTOBKA K 3a4ery — 7,8 akaj. Jaca.
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Pa3zgea 1. Di1eMeHTHI JIMHEHHOM, BEKTOPHOM aJIre0pbl M AHAJIMTHYECKOI reoMeTPpUu
1.1. Jluneiinas anreOpa: Matpuibl U ASUCTBUSA Hag HU-| 1 | 2 2/12 | 30,8 |- camocTosiTeIbHOE H3yUEHHUE JIU- |- KOHCYJIbTauu 1o pemre- |OK-1-
Mu. OnpenenuTenu KBaJpaTHbIX MaTPHII, PAHT MAaTPHUIIBL, TepaTypbl — cocTaBiieHue KoHcnek- [Huo KP Nel, 3yB,
oOparnas matpuuia. Meroa ['aycca pemieHus: cucteM Jiu- Ta «Jloka3aTenbCcTBO CBOICTB - mpoBepka koHcrekra Nel |OIIK-4 —
HeHHBIX anreOpanyeckux ypaBHeHui. Teopema Kpowne- OTIPEIICIIUTENS, «CBoiicTBa ompeienure- |3yB
kepa-Kanennu - BeinosiHeHHEe KP Nel «JImneitnas, |1y,
BEKTOpHas anre0pa v aHAIUTUYe- |- TPOBEpKA BBIOJIHEHUS
ckas reomerpus. Auddepeniu- (pemenus) KP Nel
anbHOE ncuncinenue GOl
1.2 BekTopHas anrebpa: JnHeiHble U HenuHelHble one-| 1 | 1 2/M1 | 10 |- seimonHeHue KP Nel «JIuneiiHas, |- koHCcynbTanuu no pemre-|OK-1-
paru HaJl BEKTOpPaMHU U UX CBOICTBA. BEKTOpHas airebpa u anHanutude-| HUI0 KP Nel, 3YyB,
ckas reomerpus. [uddepenun-|- nposepka pemrenus KP  |OIIK-4 —

anpHoe ucuuciaeune OOl

Nel (dacTb — BEKTOPBI)




AynuTtopHas
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1.3. AnanuTudeckas reoMeTpus Ha IJIOCKOCTU U B mpo-| 1 | 1 2/N1 | 16 |- BemonHenue KP Nel «JluneiiHas,|- koHCympTanuu mo peme-|OK-1-
CTpPaHCTBE BEKTOpHasi anrebpa u aHamutuye- HU0 KP Nel, 3VB,
ckasg reomerpus. Juddepenuu-- nposepka pemenus KP|OIIK-4 —
anpHOE ucunciaenne GOID» Nel (wacte — aHamUTHU.|3YB
TeoM.)
Hroro no pazaeny 114 6/U4 | 56,5 KP Nel, koncnekt
Pazgen 2. BBenenne B MaTeMATHYECKH i aHAJIH3
2.1. Tlpenen u HEmpepbIBHOCTh (PYHKIIMU OfHOM mepe-| 1 | 1 4/N2 | 15 |- BemosineHne KP Nel «JIuneitHas, |- koHCypTanuu o peme- |OK-1-
MEHHOM BEKTOpHas anredpa u aHanmutrde- |HU0 KP Nel, 3YB,
ckas reomerpus. Juddepeniu- - npoBepka pemenust KPP |OIIK-4 —
anpHO€ ucuucienne @Ol Nel (dacth — penersl, 3yB
Herpep.)
2.2. KommiekcHble uucia. Pemenume anreOpamveckux| 1 | 1 2 5 |- BemonHenue KP Nel «JIuneitnas, - koncynpTanuu no peme- |OK-1-
ypaBHeHu# Haj nosieM C BEKTOpHas anredpa u aHanuthye- |[HUI0 KP Nel, 3yB,
ckas reomerpus. Juddepeniu- - nposepka pemenus KP  |OIIK-4 —
anbHOe ucunuciaenue GOI Nel (uacTb — KOMIUIEKCH. |3y
YHCIIa)
Hroro no pasgeny 12 6/U2 | 20 KP Nel
Paznen 3. IluddepenuuanbHoe ncuucienne GyHKIHM OAHON NepeMeHHOi
3.1. Ompenenenuie Mpou3BoAHOM QyHKIMM B Touke.| 1 | 1 2/U1 | 10 |- camocTosiTeNnbHAs paboTa ¢ IuTe- |- KOHCYnbTanuu no peme- |OK-1-
Huddepenunan, ero reomerpudeckuid cMmeica. I'eomer- paTypoil — KOHCHEKT «3amauH, Huto KP Nel, 3YyB,
pPHUYECKUI M MeXaHMYeCKHi cMbICI mpou3BoaHoi. Ilpa- NPUBOJAIINE K OHATHIO pou3- |- mpoBepka pemennus KP |OIIK-4 —
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BUJa U epeHupoBanns U TabIHIa MPOU3BOIHBIX BOJTHOMY, Nel (gactp — mpousBoa- 3yB
- Bernosiaenne KP Ne 1 HbBIE),

- MPOBEPKA KOHCIIEKTA

3.2. IuddepeHuupoBanre HesBHO W mapamerpudecku| 1 | 1 2/11 | 10 |- Bemonaenne KP Nel «JIuneiinas,|- xoncynsT. mo pem. KP|OK-1-

3amaHHbIX (QyHKnuid. Jlorapudmudaeckoe muddepeHim- BEKTOpHasi anrebpa u aHamutuye- | Nel, 3VB,

poBaHue ckas rteometpus. Juddepenmnu-|- mposepka pemenus KPP |OIIK-4 —
anpHO€ ucuucienne @Ol Nel (wacth — moctpoeHue |3yB
rpaduKoB QPYHKITHIN)

3.3. UccnenoBanre GpyHKIUI ¢ momoIisio quddepenim-| 1 | 2 2/N2 | 20 |- Bemoxaenue KP Nel - KOHCYJIbTaIMu 10 perne- (OK-1-3ys,

AJIBHOTO UCUYUCIICHUS Huto KP Nel, nposepka KP ONK-4 -

Nel e

HToro no pazaeny 4 6/4 | 40 KP Nel, koucnekr

HToro ycraHoBouHas1 ceccust 1110 16/110(116,5 KP Nel

Pa3nen 4. UnterpanbHoe ucuncieHue GyHKIUH OIHOI MepeMeHHOM

4.1. TlepBooOpa3znas ¢ynkuus. Heomnpenenenusiit unre-| 1 | 2 4 50 |- Bemonnenue KP Ne2 «Heompene- |- koncynbT. mo peur. KP |OK-1-

rpaj U €ro OCHOBHBIE CBOMCTBa. Tabnuiia HeompeeseH- JICHHBIA W OmpeAeNeHHbId uHTe-|Ne2, 3yB,

HBIX UHTETPAJIOB rpamn - npoBepka pemenust KPP |OIIK-4 —

Ne2 (wacTb — Hemocp. UH-  |3yB
Terp.)

4.2. OCHOBHBIE METO/Ibl HMHTEIPUPOBAHMS 12 6/4 | 50 |- Bemmosinenue KP Ne2 «Heompene- |- koHcynsT. mo pemr. KP|{OK-1-
JICHHBIN ¥ ONIPENENeHHbIN UHTEe- | Ne2, 3yB,
rpamn - npoBepka pemenust KP - |OIIK-4 —

Ne2 (vacTpb - METOJIBI HHTE- |3YB
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4.3. OnpenereHHbI UHTErpal. 3amaun, npuBojsanme k| 1 | 4 2 22,8 |- BemonaeHne KP No2 «Heonpene-|- koHCynmbranuu 1o perre-|OK-1-

MOHSATHIO OomNpeneNeHHoro uurerpaina. ®opmyna Heroro- JEHHBIM M omnpeaesieHHbI uHTe-|Huto KP No2, 3VB,

Ha-JleltOHua. CBoiicTBa. MeTo bl HHTETpUPOBAHUS rpanm - npoBepka pemenus KP|OIIK-4 —

Ne2 (wactp - BbIUMCIIEHUE|3YB
OTPENCIEHHOTO HHTEerpa-
1a)

HUToro 3uMHSA ceccHst 1|8 12/14 |122.,8 3auer OK-1,
OIlK-4 -
3yB

4.4. IIpunoxeHus ONpeAeICHHOTO HHTerpajia 1] - 1/1U1 | 60 |- BemoaHenue KP No2 «Heomnpene-|- koHcynbT. mo peir. KP|OK-1-3ys,

JICHHBIM W ONpeAesieHHbI uHTe-|Ne2, OllK-4 -
rpaimm - npoBepka pemienus KP Re
No2  (wacTp TpHIIOKEHUS
OIIP.HMHT)
4.5. HecoOctBennble uHTerpaybl. Ilpu3snaku cxommmo-| 1 | - 1/U11 67 |- Beimmonuenue KP Ne2, - KOHcynpTanuu no pemie-|OK-1-
CTH. - CaMOCTOSITENIbHOE M3yueHue Ju-|Hur KP Ne2, 3yB,
Tepartypbl: koHcmekT «lIpusnaku|- npoBepka KP No2 (wacts|OIIK-4 —
CXOJMMOCTH HECOOCTBEHHBIX HH-|HECOOCTB. HHTETPAIIbI) 3yB
TErpajgoBy» -IPOBEPKa KOHCIIEKTa
OK-1,
HTroro Jernss ceccust 1] - 2/N2 | 127 JK3aMeH OIlK-4 -
3yB

Pa3nen 5. IluddepenuuaibHoe ucuucieHue GyHKIuii HecKoJIbKUX NepeMeHHbIX (DHIT)
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5.1. Onpenenenne OCHOBHBIX TOHsATHHA. [lpemen m He-| 2 | 1 1/U1 | 10 |- camocTosITENHPHOE M3YYEHHE JIH-|- IPOBEPKA KOHCIIEKTA OK-1-
npepsiBHOCTh OHII. OcHOBHBIE cBOMicTBa (YHKIU, He- TEepaTypbl: HANMCAHUE KOHCIIEKTa 3yB
MIPEPHIBHBIX B 3aMKHYTOU 00JIaCTH. «CBoiicTBa (yHKIUH, HENpPEpbIB-
HBIX B 3aMKHYTOM 00JIaCTH».
5.2. YacTHble TIPOU3BOIHBIC M TMPOU3BOIHAS MO Hampas-| 2 | 1 1/l | 10 |- semomHenne KP Ne3 «®HIL.|- xoncynpTHpoBanne mo|OK-1-
nennto. KacarenpHasi INIOCKOCTh U HOPMaJIb K MOBEPXHO- Huddepenunanbupie ypaBHeHUs» |pemeHnio KP Ne3, 3YB,
ctu. ['eomerpudeckuii cmbicn nuddepennuana. [Tpuznak - mposepka pemenuss KP|OIIK-4 —
b GepeHIPYEeMOCTH. Ne3 3yB
5.3. TlpousBomnas cioxHo# (yHkumu. YactHeie mpous-| 2 | 1 1 10|- Bemosnenne KP Ne3 «®HIIL. |- xoncymprupoBanue 1o |OK-1-
BOJIHBIE U AU depeHIHATBI BRICIIUX MOPsAaKoB. dudde- Huddepenumansupie ypaBHeHus» |pemeHuto KP No3, 3yB,
PEHIIUPOBAHUE HESBHO 3a/IaHHBIX ()YHKIIUH. - mposepka pemenus KP|OIIK-4 —
No3 3yB
5.4. ITonstue 00 ’KcTpeMyMax (GyHKIMA MHOTHX Tiepe-| 2 | 1 1 10 |- BemosHenue KP Ne3 «®HIL. |- xoncynbrupoBanune m0|OK-1-
MEHHBIX. Huddepenunanpabie ypaBHeHUs» |perieHnio KP Ne3, 3yB,
- npoBepka pemenus KP|OIIK-4 —
No3 3yB
Hroro no pasgeny 214 4/12 | 40 KP Ne3, koHcnekT
Pa3nes 6. O0bIKHOBeHHBIE MU PepeHnnaIbHbIC YPABHECHHSA
6.1. OObikHOBeHHbIe auddepeHnraibabie ypaBHeHus| 2 | 1 2 10 |- BemonHenne KP Ne3 «®HIL|- koncynapTupoBanue 1o |OK-1-
nepBoro mnopsjaka. I'eomerpudeckuil cmbicn quddepen- Huddepenunanbubie ypaBHeHUus» |perieHnto KP Ne3, 3YB,
[IMAJILHOTO YpaBHEHMs MEPBOro Nopsiika. MeTosl perie- - nposepka pemenuss KP|OIIK-4 —
HUs 1 depeHaIbHbIX YPaBHEHHH EPBOTo MOpsi/Ka. Ne3 3yB
6.2. 1Y BBICIIMX MOPSAIKOB, CBOJSIINECS K IEPBOMY 211 2 16,8 |- cocraBnenue koHcmekTta «JY|- koHcymbTHpoBanue 10 |OK-1-
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AynuTtopHas & o~ =
KOHTaKTHas pa- | & § T
6ora S g dopma TeKyIIero KoH- g o B
Paznen/ tema 2| (B axan. yacax) % = Buz camocTosTenbHoiM TPOJIS YCIIEBAEMOCTH U gLz
JMCIUTUTHHEI 2 <l e x| 5 o= (=g paboThI IPOMEKYTOYHOM aTTecTa- § 2 q;)
S|&E|EE|Ee o ° 8 3
S8 53 |ow e
el'g 5| &5 |2 ¢ SO
B =R 8 e} ~
BBICHIMX MOPSIKOB, cBojsAniuecs K|pemeHnto KP Ne3, 3yB
IEPBOMY», - MPOBEPKa KOHCIIEKTA
- BpInostHEHUE KP No3
6.3. JIuneitnsie quddepeHraIbHbIe ypaBHeHHS N-T0 To-| 2 | 1 2/12 | 10 |- BemosmHenue KPP Ne3 «®HIL. |- korcymeTupoBanme 1m0 |OK-1-
panka. JluneitHoe omHOpO/HOE ypaBHeHHe. DyHIaMeEH- Huddepenumansupie ypaBHeHus» |pemeHuto KP No3, 3VB,
TallbHasi cuctema pemieHuid. Onpenenurens BpoHckoro. - mposepka pemenus KP|OIIK-4 —
Heonmnopoanoe nuneitnoe ypasuenue (JIH/Y), Bux 00- Ne3 3yB
miero peureHusi. Meto Bapuaiuy mpou3BOIbHBIX MOCTO-
SIHHBIX.
JluneitHoe ypaBHEHUE C MOCTOSIHHBIMU KO3 duiueHTa-
MU
6.4. Metonpl pemenus cucreM auddepeHnmanbHbx| 2 | 1 2 10 |- cocraBneHue KoHcrekTa «Meto-|- KoHcyabTupoBanue 10|OK-1-
ypaBHEeHUH 1-TO mopsjka Ibl pemeHus cuctem J[Y», pemiennto KP No3, 3YB,
- BeinojHeHue KP Ne3 - npoBepka KP Ne3 OIlK-4 —
3yB
Hroro no pasgeny 4 8/U2 | 46,8 KP Ne3, koncnexkr
HToro ycranoBouHasi ceccust 218 12/14 | 86,8
Pazgen 7. DjieMeHTHI TEOPUM BEPOSATHOCTEl 1 MaTeMaTH4YeCKON CTATHCTUKHU
7.1. DneMeHThl KOMOMHATOPUKH 2|1 0,5 20 |- BemonHenue KP Ned «Teopwus|- koHcynbTupoBanue 1o |OK-1- 3y
BeposiTHOCTEW.  Maremarndeckasi |pemenuto KP Ned
CTaTHCTHUKA
7.2. Anrebpa coOwituii. Knaccuueckoe, reomerpuueckoe| 2 | 2 0,5 20 |- BomomnHenune KP Ne4 «Teopus|- xoncynabTupoBanue 10|OK-1-
U CTAaTUCTUYECKOE OIpEJICNIEHUs] BEPOSITHOCTU. AKCHO- BeposiTHOCTe.  Matemarunueckas |pemenuto KP Ned, 3YyB,
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AynuTtopHas

8 = ot
KOHTaKTHas pa- | & § T
6ora S g dopma TeKyIIero KoH- g o B
Paznen/ tema 2| (B axan. yacax) % = Buz camocTosTenbHoiM TPOJIS YCIIEBAEMOCTH U gLz
JMCIUTUTHHEI 2 <l e x| 5 o= (=g paboThI IPOMEKYTOYHOM aTTecTa- §§ q:;
SIEE| EE|ER H ° 8 3
ACEIEEIEE 2
Bl B & % %) 8 Lg §
MaTHKa TEOPUU BEPOSTHOCTEM. CTaTUCTUKA» - npoBepka pemenus KP|OIIK-4 —
Nod 3y
7.3. TeopeMbI CIIOKEHUS U YMHOKECHHUS. Y CJIOBHAs Bepo-| 2 | 2 1 20 |- BemonHeHne KP Ned «Teopwsi|- koHcymsTUpoBanue 1m0 |OK-1- 3y,
aTHocTh. DopMyna mNOJHON BeposTHOCTH U (dopMmyna BeposiTHOCTEN.  Maremarnueckas |pemeHnio KP Ne4, OIlK-4 —
baiieca. Cxema bepuymnu, npuOmmkenus Jlammaca u CTaTUCTUKA» - mposepka pemenus KP |3y
ITyaccona. No4
7.4. JluckpeTHble W HEMPEPHIBHBIC CIydailHbIC BEIWUYHU-| 2 | 2 1/M1 | 20 |- Bemosnenue KP Ned «Teopwmsi|- xoHcynpTupoBanue 1o |OK-1-
Hbl. P u GyHKIMA pacnpeneneHuss u II0THOCTh. Ma- BeposTHOCTEH.  MaremaTtuyeckas |pemeHuto KP Ne4, 3YB,
TEMaTUYECKOE OXKUJIAHWE M JIUCTEPCHs, HadalbHbIE M CTaTHUCTUKA» - mposepka pemenus KP|OIIK-4 —
LEHTPAIbHBIE MOMEHTHI. No4 3yB
7.5. V3BecTHBIC paclpeesiecHus] U WX YUCIIOBBIE Xapak-| 2 | 1 1/M1 | 12,8 |- BemosHenue KP Ned «Teopwmsi|- xkoHcyiabTupoBanue 1o |OK-1-
Tepuctuku. HopmasbHOE pacnpeeneHue. BeposTHOCTEH.  MaremaTtuyeckas |pemeHuto KP Ned, 3YB,
CTaTUCTUKA» - mposepka pemenus KP|OIIK-4 —
No4 3yB
HToro 3uMHsAA ceccHus 2|8 6/U2 | 92,8 3ager
7.6. 3akonsl Oosbmiux yucen. HepaBeHcTBO u Teopemal| 2 | - /U1 | 11 |- nmanucaHuWe KOHCIEKTa «3aKOHBI|- MPOBEPKAa KOHCIIEKTa OK-1-
YeObiméBa. LlenTpanpHas npeaenbHas Teopema. OOJBIINX YKCEID) 3yB,
OIlK-4 —
3y
7.7. MHoroMepHble cilydaiiHble BenuuMHbl. DyHKUMU| 2 | - 111 | 20 |- Bemonnenne KP Ne4 «Teopusi|- koHcynbTHpoBanue 1o|OK-1-3ys,
pacripeniesieHus, cBOWcTBa. UMCIIOBbIE XapaKTEpUCTHKH. BeposiTHOCTe.  MaremaTtuueckas |pemenuto KP Ne4, OlK-4  —
DJIEMEHTHI TEOPUU KOPPEISLHNU CTaTUCTUKA» - npoBepka KP Ne4 R
7.8. OCHOBHBIE MOHATHA, F€HEpabHAsI COBOKYMHOCTh U| 2 | - - 20 |- BomonHenune KP Ne4 «Teopus|- xoncyabTupoBanue 10|OK-1-
BbIOOpKA. CTaTHCTHUYECKUE OIICHKH MapaMeTpoB pacipe- BeposiTHOCTe.  Maremartnueckas |pemenuto KP N4, 3YyB,
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AynuTtopHas

Clﬁ Q s
KOHTaKTHas pa- 2* 8 4 <
=
6ora % 8 dopma TeKyIIero KoH- g o B
Paznen/ Tema é (B akaz. yacax) 55 Bun camocTosiTenbHOi TPOJIS YCIIEBAEMOCTHU M gLz
JUCITUTUTUHBI S N R = paboTsl MIPOMEXKYTOUHON aTTeCTa- § Z q;)
Sl B EE|IE UH S S
H &R ER|le> S
S8 53 |ow e
S| Z| 8|z & H X
B S 8 [STS =) Q
=0 B2 18 =
neneHus. TouyedHble 1 MHTEPBAJIBHBIE OLIEHKH. CTaTUCTUKAY, - npoBepka KP Ne4, OIlK-4 —
-KOHCIIEKT TI0 Pa3ey - IPOBEpPKa KOHCITIEKTA 3yB
7.9. JloBepuTenbHBIC WHTEPBAILI IS ITapaMeTpoB HOP-| 2 | - - 20 |- BemonHeHne KP Ned «Teopwsi|- koHcyabTHpoBanue 1m0 |OK-1-
MaJIbHOTO pactpeneneHus. [lonsatne o kpuTepusax mpo- BeposTHOCTEN.  Marematuueckas |pemeHuto KP Ne4, 3VB,
BEPKU CTATUCTUYECKUX THUIIOTES. CTaTHUCTHUKAY, - mpoBepka KP Ne4, OIlIK-4 -
-KOHCIEKT I10 pa3aeiny - IPOBEPKA KOHCIEKTa 3yB
7.10. Kputuyeckas o00sacTh, ypOBEHb 3HAYUMOCTH,| 2 | - - 20 |- BemonHeHue KP Ne4 «Teopusi|- koHcymprHpoBanue 10|OK-1-
MOIIHOCTh kpuTepus. Kpurepuii cornacus Ilupcona st BeposTHOCTEH.  MaremaTtuyeckas |pemeHuto KP Ne4, 3YB,
TUIIOTE3bl O HOPMAJIBHOM PAaCHpeIeICHUN CTaTHCTHUKAY, - mpoBepka KP No4, OIIK-4 —
-KOHCIEKT 110 pa3eiy -IIPOBEpPKAa KOHCIIEKTA 3yB
Hroro nerusis ceccust 2| - 2/N2 | 91 Jr3aMen
HUroro no gjucuunjinue 34 50/120(636,9 2 3a4era 4 2 HK3aMeHa

M — B ToM uucIie, 4ackl, OTBEACHHBIE Ha PabOTy B MHTEPAKTUBHOU (hopMe.
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5 Ob0pa3oBaTesibHbIe H HHGOPMAIMOHHBIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO TMOJAXOJa MPeAyCMaTpUBAET HCIOJIb30BaHHE B y4eOHOM Ipo-
[IECCE AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN B COYETAaHHH C BHEAYAUTOPHOU pado-
TOU C 1eTbI0 (GOPMHUPOBAHUS U PA3BUTHS NMPO(ECCHOHANBHBIX HABBIKOB oOydatouiuxcs. CoryiacHo 1.
34 Topsiaka OpraHU3aliy ¥ OCYHIECTBICHHS JEATEIFHOCTH MO 00pa30oBaTeIbHBIM IpoTpaMMaM Oaka-
naBpuaTa Beicuiero oopa3zoBanus (yrB. npukazoMm MOuH P® ot 05.04.2017 r. Ne 301), npu npoBeie-
HUM y4eOHBIX 3aHATHI OOeCIeYrBaeTCs pa3BUTHE Y OOYUYAIOIIMXCS HABHIKOB KOMAaHIHON pPabOTHI,
MEKIMYHOCTHOW KOMMYHUKAIIUH, TPUHATHS PEUICHUN, JTUJIEPCKUX KadecTB, B TOM YHCIE C yYETOM
pPETHOHATBHBIX 0COOEHHOCTEH MPO(dhecCHOHANBHON AEATENbHOCTH BHIITYCKHUKOB U TOTPEOHOCTEH pa-
OoToaTeNnei.

BriOupas Ty Wim HHYI0 TEXHOJIOTHIO pabOTHI C 00yJaIOMIMMHUCS, HEOOXOJMMO UMETh B BHLY, UTO
HanOoJbIIero dPQPeKTa OT ee MPUMEHEHUSI MOXXHO JIOCTHYb, €CIIM YYUTHIBATH eI 00pa3oBaHus, Ha
peann3anyio KOTOPBIX JOJDKHA OBITh HAIlpaBlieHa M30HMpaeMas TEXHOJIOTHS, COJEp)KaHHe, KOTOpOe
MPEJCTOUT TepeaTh 0OYJaIONIMMCS C €€ TIOMOIIBIO, a TAK)KE YCIOBHSA, B KOTOPBIX OHA OyJeT HCIOJIb-
30BaThCH.

B narmeit pabote MbI HCTIOJIb3yeM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTEIHHOIO Mpoliecca,
MPeroaraeT IpsMyI0 TPAHCISIMIO 3HAHUH OT MpPENoJaBaTelisi K CTYACHTY (MPEHMYIECTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-WTIOCTPATUBHBIX METOJIOB O0y4YeHHsI). YueOHasl AeATeIbHOCTh CTY/AEHTa HO-
CHT B TaKUX YCJIIOBHUSX, KaK MPABHUJIIO, PENPOTYKTHBHBINA XapaKTep.

@DopMBbl yUEeOHBIX 3aHATHIA:

- MHPOPMAIMOHHAS JICKIHS — TOCIIE0BAaTEIbHOE M3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE MTPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMHU.

- TIPAaKTUYECKOE 3aHATHE, MOCBANICHHOE OCBOCHUIO KOHKPETHBIX YMEHHWH M HABBIKOB MO TpE]I-
JI0’KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo ooydenus. OOpa3zoBaTeIbHBIN MPOIECC TOCTPOEH B COOTBETCTBUU C
IITOPUTMOM TOATAIMHOTO PELIeHUsI MPOOIEMHOM 3a1a4u UM BBIOJHEHHUS ydeOHoro 3aaanud. [Ipoekrt
MIPENIOoJIaraeT COBMECTHYIO Y4eOHO-TIO3HABATENbHYIO AEATEIbHOCTD IPYMIbl CTYIEHTOB, HAIpaBJICH-
HYIO Ha BBIpa0OTKY KOHIIETIIIMH, YCTAaHOBJICHHE LIeTIeH U 3a1a4, GOPMYIUPOBKY 05KHJIAEMBIX pe3yibTa-
TOB, OTIPE/IEJICHNE MPUHIUIIOB M METOJIMK PELICHHs MOCTABJICHHBIX 3a/1a4, TUIaHWPOBaHUE X0/1a pabo-
ThI, IOUCK JOCTYIHBIX U ONTUMAJbHBIX PECYPCOB, MO3TAMHYIO peaIn3aluio MmiaHa paboThl, Mpe3eHTa-
LUIO0 PE3yAbTAaTOB pabOThI, UX OCcMbIciieHne U pedruekcuto. [IpumensieTcss B OCHOBHOM ISl Iepexoa
KOMIIETEHI[MN Ha YPOBEHbB BIIAJICHUSI.

OcHOBHBIE THIIBI TPUMEHSAEMBIX HAMH B 00pa30BaTeIbHON JAESITENLHOCTU IPOEKTOB:

Hccneoosamenvckuii npoexm — CTpyKTypa npuOImkeHa K (Gopmary HayyHOTO HCCIEIOBaHUS
(10Ka3aTenbCTBO AKTYaJIbHOCTH TEMBI, ONpeesieHue HaydyHOU mpoOiembl, MpeaMeTra U 00beKTa uc-
ClIeJOBaHMs, LeJeld U 3a]a4, METO/I0B, HCTOUYHUKOB, BBIJBI)KEHUE TUIOTE3bl, 00001IeHHEe pe3ysbTa-
TOB, BBIBOJIbI, 0003HAUYEHHE HOBBIX MpoOiem). PedynpraTom siBIsieTcss ydyeOHas KapTa MO MOJIYJIIO
Hariei o0pazoBaTeIbHON MPOrPAMMBIL.

Teopueckuti npoexm, IpeANoOiaraloliuii B OTINYUE OT IPEIBIIYIIEro, KOHEUYHbIH MPOAYKT B
CIIEYIOIIMX BapuaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaTeMaTUYECKOMY» COOBITHIO (TIpa3i-
HuK yncna «[lu» u T.1.); «MaTemaruyeckas» OTKPBITKA (CBOEro poja yueOHasl KapTa, TOJbKO Hedop-
MaJbHO, KpacOYHO O(pOpPMIICHHAS; BUJICOPOJIUMK «S Haydy Bac pemarth ...» U T.II.

Hugpopmayuonnuiii npoexm — yueOHO-TIO3HABaTeNbHAsl AEATEIBHOCTb C SIPKO BBIPAKEHHOM 3B-
PUCTUYECKOH HANpaBJIEHHOCTHIO (TOMCK, OTOOP M cCUCTeMaTH3alysl HHQOpMaIMK O KAKOM-TO 0OBEKTE,
O3HAKOMJIEHHE YJaCTHUKOB IPOEKTa ¢ ITON MHpopManuel, ee ananus 1 00001eHre 1, HaKOHell, Ipe-
3EHTAIMS 110 IPAKTHIECKOMY MTPUIIOKEHHUIO).

4. UupopmayuoHHo-KoMMyHUKayuoHuslie obpazosamenvhvie mexuonoeuy. Opranusanus oodpa-
30BaTENIBHOTO Ipolecca ¢ MPUMEHEHHEM CIeUATN3UPOBAHHBIX MTPOIPAMMHBIX Cpell U TEXHHYECKUX
CpeAcTB paboTh ¢ MHPOpMaluel (MHPopMannoHHY0 cpeny yauepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOANYECKOE 00ecniedyeHUe CAMOCTOSITEIbHOI PadoThl 00yUYaroLIuXCst

[To mucumnimue «MaremaTHKay NpPEAYyCMOTpPEHa BHEAYAMTOpPHAsh CaMOCTOSITeNbHas pabora
oOyyaromuxcs, MPOBOAUMAs B BUJE CAMOCTOSITEIILHOTO M3YyYCHHS JTUTEPATypbl U MHPOPMALMOHHBIX
pecypcoB, a TaKkKe B BUJIE PELICHUS TUIIOBBIX 33]a4 IPHU BBIIIOJHEHUH KOHTPOJIBHBIX padoT.

Ilpumepnuvie konmponavhsie paoomot (KP):

KP Nel «J/Inneiinasi, BekTOpHasi ajiredpa u anaautTu4deckas reomerpus. uddepenunann-
Hoe ucyucaenue POII»

3ananme 1.
PemuTe cucremy Tpems criocobamu: a) MaTpU9IHBIM criocoboMm; 6) mo Gopmymnam Kpamepa; B) meto-
oM ["aycca
X—2y—-32=3,
3X+y—-2z=09,
2X -3y +52 =-4.
3ananmue 2.

1) Haiigure yron mexmy BekTopaMu d M b , ecin @ = (2; —l), b = (— 2 2).

[TocTpoiiTe naHHbIE BEKTOpHI B cucteMe koopauHat OXy, a Takke BEKTOPbI, H300paXkaroliue:
2a+b,a-3b.
2) YKaXuTe cpeld HUKEIPUBEICHHBIX BEKTOPOB OPTOrOHAIbHBIC, KOJUTMHEAPHBIE, a TAKKe KOMILIa-

~ . 2 8\ -

HapHbIe: A = (— 3-1 4), b=(2,-21), C= [2; §; —gj, d =(7;11;8). Beruuciure miomiaas ma-

paJLIeIorpaMMa, OCTPOCHHOro Ha BeKTopax b u €.
3ananmue 3.
Hanucats ypasrenue npsivoii AB, ecim A(-=1;2; 3), B(~1 2;—1). BeuMCIUTh PacCTOSHHE OT TOUKH
A 3TO IpsSIMOH JI0 TNTIOCKOCTH, MPOXO/IAIIEH depe3 TOUKy B, nmeprneHuKyisipHO BEKTOPY N(O;-3;9).
3ananmue 4.

IIpuBeMTe K KAHOHUYECKOMY BHIY U TIOCTPOiTE KpHBYIO X° —4X +2y° —4y =0

3axanue 5.
Brruuciaure npenensr:

i LHAx=xt L Sxarcsingx J2x-1-+5
a) |rgﬁ, ﬁ’B) Im .

x>0 X + 3X° + 2X x-0 COS X — COS” X x—3 x—23
3amanue 6.

2
y y d y Ax—x? X = ctg2t
Haitnute — n ——= mia KIIUH: a =e . 6
M ax ae ! ysranii: 2) y ) {y: In(sin 2t).

3amanmue 7.
2X—7

X’ —4

CocraBbTe ypaBHEHUE KacaTelbHON K KPUBOM: V= B Touke X,=-1. Hapucyiire kacarenb-

HYIO U KPUBYIO.

KP Ne2 «HeonpenesieHHBII M onpeiesIeHHbII HHTErpai»

1. Berumcinure HCEOMPCACIICHHBIC NHTCIPAJIbI

1) .[(1+tg23x)dx; Z)J' 35X

VBX + X2

3
dx ; 3)jarcsin5xdx; 4)j|n_xdx.
X
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2. Brmancnure OMpCACIICHHBIC MHTCI'PAJIbI

1)

ot—o|y

(1—sin2x)*dx; 2)_[ 3) J-Q/T

3. Haiinure miomamy ¢uryp, orpaHMYeHHBIX TUHUAMU. B 3amgade (6) mpu MOCTPOCHUU JIMHUH BOC-

MOJIb3YHTECh TaONINLIEH BaXHEMIINX KPUBBIX B MOJIAPHOM cHCTEME KOOPANUHAT:

a) Xy=6, x+y—-7=0; 6) p° =2c0s2p.
N . [x=2v2cost, 2
4. Haiinure IMHY AyTd KPUBOU 0<t<Zr
y=22sint, 3

5. Haiitu 00b€M Tena, oOpa3oBaHHOTO BpalieHHeM BOKpyr ocu OY  ¢urypsl, orpaHnyeHHOHN J1H-

X2 +y2-4y=0, y=+/3-x (ys\/§-x)_

HUAMMU:

6. BwruuciuTh HeCOOCTBEHHBIM MHTETPAT MIIH YCTAHOBUTD €TI0 PACXOTUMOCTD:

1)Tx3ex4dx- z)jl' o

o 7 e

KP Ne3 «@HII. IuddepenunanbHbie ypaBHeHHs»

1. Haittu u noctpouth 06macTh ompenenenus dynkuuu Z = In(4—x* —y?) —arcsin(2 - y).

2. Haiinqute yacTHble MPOU3BOJHBIE MEPBOIO MOpsAAKa (YHKIIHMU:
z=3xy® —sin(x? + y)+u
-y
3. Haitaure rpaiieHT CKaJSIPHOTO MO U = x? + y —z% uero Moyib B Touke M (1,-1,2) .
4. Jlna dysxumm  zZ =In(2x?* +3y?) B Touke A(l, 1) HaliTH NPOM3BOAHYIO B HAIPABICHHU BEK-
TOpa I =3i+ 2].
5. Hanmcath ypaBHEHHE KacaTelIbHOM MIIOCKOCTH U HOPMAJH K TIOBEPXHOCTH Z =+/9—X* —y? B Tou-
ke M(L 2; 2).
6. HaiiTn HamMeHbllee M HamOombllee 3HadeHWEe (GYHKIMH Z =X —Xy+2y° +2y+1
B obmactu D: Xx+y=-5 x=0; y=0.
7. Pemuts quddepeHnnanbabie ypaBHEHUS IEPBON CTEIEHH

A) xy' -4y —x2Jy =0.
B) y’sinx =y Iny, y(g) =e
B) x(y? —1)dx+ y(x* —1)dy = 0.

8. Pemmts nuHeitHbIE HEOAHOPOIHBIE MU DEpEeHIINATEHOE YpaBHEHUE ¢ TOCTOSIHHBIMU K03 duiin-
eHTaMu

a)y" -3y +2y=(4x+9)e”, 6) y"+4y' +8y = (X+2)cos3x
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Pemmte ogHOpOAHYIO cucTeMy IudGepeHInaTbHbIX YPaBHEeHUHA:
x'=6x—y,
Y =x+4y.

KP Ned «Teopusi BeposiTHOCTeil. MaTeMaTHuyecKasi CTATUCTHKA)»

B ypue 12 mapos. Cpeau >tux mapoB 3 Oenbix u 9 yepHbix. KakoBa BEpOATHOCTB TOTO, YTO Hay/Aa-
4y BBIHYTBIN 1Iap OKaXXeTcs Oesbim?

B paguoctynuu tpu mukpodona. s kaxIoro u3 nepBbX ABYX MHUKPO(OHOB BEPOSATHOCTH TOTO,
YTO OH BKJIIOYEH B JaHHBIA MOMEHT, paBHa 0,45, a mis tperbero — 0,9. HaiiTu BeposiTHOCTH TOTO,
YTO B IaHHBII MOMEHT BKJIFOUYEHBI 2 MUKPO(]OHA.

B npopaxe umerorcs 6enble 1 KOpUUHEBBIE 1A B COOTHOLIEHUH 2:3, mpruyeM npou3Boactso 60%
6enbIX 1 71% KOpPUUYHEBBIX UL IATUPYETCS THEM, IPEIIIECTBYIOIINM JIHIO ITPOJAXKH, a OCTaJIbHbIE
gillla gatupyrorcsi Oosnee paHHUMHU unciaamu. [lokynarens 3akas3biBaeT siflia, JaTUpyeMbIe THEM,
MPEIECTBYIOUIUM JIHIO IPOJakH, HE3aBUCHMO OT UX LiBeTa. KakoBa BEPOATHOCTH TOTO, YTO EMY
MPOAAYT PEIIETKY OCNbIX SAUIl?

. Tenedonnas cerb yupexaenust oocnyxuaeT 200 aboHeHTOB. BeposATHOCTh TOTO, YTO B TeUEHUE

MHHYTBI BHYTPH 3TOU CETH KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa BEpOsTHOCTH TOTO, YTO B
Te4eHHe MHUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B T€UEHHWE MUHYTHI Oy/eT He
6onee 5 380HKOB? HaiiTu HauBeposTHElIIee YUCIIO 3BOHKOB B TEUEHNE MUHYTHI.

3anaH psan pacnpezeneHus ciydaiiHoi BenuunHbl X. HaliTn MaTemaTnueckoe oXujaaHue, Jucrep-
CHIO U CpeJJHee KBaJpaTHuecKoe oTKJIOHeHue. [loctpouts QyHKIMIO pacnpeneneHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlnst HenmpephIBHOM CITydallHOW BEJIMYMHBI 3a/laHa (DYHKIUS pacrpeacsieHUs F(X). Tpebyetcs

HAWTH TUIOTHOCTH pacrpeaeICHuUs f(X), MaTeMaTHYeCKOe OKUIAHUE, TUCIIEPCUI0, CpeTHEee KBa/l-
parudeckoe OTKIOHEHUE. BBIYHUCIUTE BEPOSTHOCTh TOTO, YTO OTKJIOHCHUE CIyYallHON BEIMYHHBEI
OT e€ MaTeMaTHYECKOTO OXHJIaHHs OyneT He OoJiee CpeJHEr0 KBaapaTHUECKoro oTkioHeHus. [1o-
CTpouTh rpaduk PyHKITHH.

0 ,  x<0
F(x) = 1-(1—c052x) , 0<x<Z
2 2
1 :
X >

3aKoH pacnpeneseHUsI CUCTEMBI JUCKPETHBIX Cy4YalHBIX BETMYHH (X ,Y) 3ajaH Tabnunei. Halitu
K0 GULMEHT KOppENsUK I, U BEPOATHOCTH MOTAJAHHS CIIy4aliHON BENTMYUHbI (X ,Y) B 00J1aCTh
D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}
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7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) Ilianupyemble pe3yJibTaThbl 00y4eHUsI U OLlEHOYHbIE CPEICTBA /LISl POBeEeHHs MPOMEKYTOUHOI aTTeCTAMU:
CTpyKTypHBII
PYKTYP [1nanupyemsble pe3ynbTaThl 00yde-
AIIEMEHT . OrneHoYHBIE CpECTBA
KOMTETEHIIH

OK-1 - cnoco0HOCTBIO K a0CTPAKTHOMY MbIILIEHH

10, aHAJIN3Y, CHHTE3Y

3HaTh - OCHOBHbIE TOHSTHs U METO/BI MaTe- | 1. DOPMYIMPOBKH OCHOBHBIX T€OPEM (CBOMCTB, MPU3HAKOB M3y4aeMbIX MOHATUH, HEOOXOIUMBIE U
MAaTH4ECKOro aHaIn3a JIOCTAaTOYHBIE YCIIOBUS) B U3Y9aeMbIX pa3jesiax Kypca.
2. Metozpl pacKpbITHSI HEOTIPEEIEHHOCTEN, BEISICHEHHUS] HEMPEPHIBHOCTH (DYHKIIMM OJHOM NepeMeH-
HOM.
3. AlropuT™ TIPUOIMKEHHOTO BBIUUCIEHHS (YHKIMH € MOMOIIBI0 auddepeHinana; HanucaHus
ypaBHEHUS KacaTeJIbHOU MPSAMOH (TNIOCKOCTH).
4. AITOpUTM TOJTHOTO MCCIICTOBAaHUS (PYHKITHH.
5. Meroap!l BBISICHEHUS KJIACCOB MHTETPUPYEMbIX (DYHKIMI, a TakkKe METOAbl MHTEIPUPOBAHUS OC-
HOBHBIX KJIACCOB (DYHKITHIA.
6. CriocoOBblI BBISICHEHUS! CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB
Ymethb - KOPPEKTHO BBIPAXKATh M apryMeHTH- | IIpumepnble 3adanus u 3adauu
POBAHHO 00OCHOBBIBATH MOIOKEHHUS 3apanme 1. CocTaBbTe aNTOPUTM PEIICHHUS ..... 3aJa4H.
IPEIMETHON 00IACTH 3HAHUA M METO- | 3agaua 2. Berauciute npenen no npaswry Jlomurans lim arcsin(Zix — 4).
JIOB MaTEeMaTHYECKOr0 aHaIM3a ISt X2 x? -4
IIOCTAHOBKH H PEIICHHS KOHKPETHBIX | Sa/laHue 3. Chopmynupyiite HeOOXOAUMOE YCIOBHE 3KCTpeMyMa (DYHKIUH OJHOI MepeMEHHOMH.
IPUKITAIHBIX 33129 3anaua 4. KakoB reoMeTpU4ecKuil CMBICT ONPEIEICHHOTO HHTETpaia OT JaHHOW ()YHKIIMU B JAHHOM MHTEpBAaJIe B JeKap-
TOBOH CHCTEMe KOOpIUHAT?
Bnagets - HaBBIKAMHU HCIIOJIBL30BaHUs Jjorude- | IIpumepnvie npakmuueckue 3a0anus

CKH BEpPHO, apryMEHTHPOBAHO U SICHO
CTPOUTH YCTHYIO M NMUCHMEHHYIO peub
Ha PYCCKOM SI3bIKE, TOTOBHThH M PEIaK-
THUPOBAaTh TEXHUYECKHE TEKCTHl C Ma-
TEMAaTHYECKOW CHUMBOJHUKON wuiu ¢op-
MyJaMH, IyOJIMYHO MPEACTABIIATH CO0-
CTBEHHBIC M HW3BECTHBIC Hay4yHBIE pe-
3yJIbTaThl, BECTHU AUCKYCCUH;

- HaBBIKAMM M METOAUKAMH 000011e-

3aganue 1. Cucrematusupyiite U 0000IIUTE BCE KIIFOYEBHIC MOHATHS M IPUEMBl PEIICHUS THUIIOBBIX 3a7ad IO TeMe
«[IponzBomHas» u «[IpruMeHeHrEe TPOU3BOIHOMN MPH UCCcIenoBaHNH GYHKIUIY. PesynpraT ohopmuTe B BUIe TaOIUIIHL.
3amaua 2. Jis pemeHns 3a1a4n caenaiTe cCXeMaTHIeCKUi YepTekK U MOTyIuTe (PYHKIHOHATBHYIO 3aBUCHMOCTB 110 yKa-
3aHMIO K 3a7ade. Haiinure obmacTe orpeneneHus SToiH (YHKIMHE IO CMBICTY 3a/a4d. Brrauciaure 3HaUYECHUS 3TOH PYHK-
LIUM TIPY TPEX Pa3IIMYHbIX 3HAYEHWSAX apryMeHTa. VMccnenyiite GyHKIMIO HA HanOObIIee U HanMeHblIee 3HaueHns1. OT-
BETHTE Ha BOIPOC 3a/1auu.

«CedeHne TOHHENS UMeeT GOpMY IPSMOYTOJIFHHKA, 3aBEpIICHHOro moiykpyroM. [lepumerp ceuenus 18 m. IIpn xakom
paanyce NOIyKpyTa IUIONIas ceueHHs OyaeT HanoombIen?»

OGo3HaubTe pajHyc NONyKpyra uepes I u BhIpasure mwiomans S cedenns kak dysximo or 2 S =S(r).

Bana}me 3. Ha xakoii BeIcOTE I HaJ LCHTPOM KpYIJIOrO CTOJa pajuyca a ClaeAyeT NOMECTUTh JIaMITy, 4TOOBI OCBCIICH-




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle pe3yabTaThl 00y4e-
HUS

OneHouHbIE CpeICTBA

HUSI pe3yJIbTaTOB PELICHUS

HOCTb Kpas cTosia Obita HauOonbei? (CaMoCcTOATENbHO IPOaHAIN3UPOBATh - 3HAHUS, METOIbI KAKOro pasjena MaTeMa-
TUKH NIOTPeOYIOTCS JUIsl pEIlIeHNs] TAHHOW 3a/1a4H).

OIIK-4 - roTOBHOCTBIO C €CTECTBCHHOHAYYHBIX NO3ULIMI OLIEHUBAThH cTpoecHue, XUMHYECKHIl U MI/IHepaJ'IbHI)Iﬁ COCTaB 3eMHOI KOPpBbI, MOp(l)OJ'IOl"I/I‘Ie-
CKHE 0COOEHHOCTH U reHeTHYECKHE THUIIbI MQCTOPO)KIIGHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOMMACMBIX IIPA PCIICHUH 3a/1a9 110 PAaIMOHAJILHOMY U KOMILJICK C-
HOMY OCBOCHHIO IT'€OPECYPCHOI0 MOTECHIUAJIA HEAP

3HaTh

- OCHOBHBIC ITOJIOKCHHA TCOPHUU ITPEIAC-
JIOB ¥ HETIPEPHIBHBIX (DYHKIIHH, rpadu-
KW OCHOBHBIX DJIEMECHTAPHBIX (QYHKIHI
H HX CBOﬁCTBa, OCHOBBI YMCIICHHOI'O
pelICHusA TPAaHCUCHJACHTHBIX YpaBHE-
HUH,

- OCHOBHBIE TeopeMbl auddepeHIy-
AJTBHOTO M MHTETPATHLHOTO MCUHCIECHUS
(hyHKIMA OMHOW W HECKOJNBKUX TIepe-
MEHHBIX, MeTonbl muddepeHuansHo-
r0 WCYHCIIEHHUS HWCCIenoBaHus (yHK-
[WH, OCHOBBI YNCIIEHHBIX METO/IOB BHI-
YHCIICHHSI ONpPeeNIeHHBIX HHTEIPAJIOB,
- OCHOBHBIE THIIBI OOBIKHOBEHHBIX
muddepeHuanbHbIX YpaBHEHUH H Me-
TOJIBI UX PEIICHMS,

- OCHOBHBIE TTOHSITHS TEOPUHU BEPOST-
HOCTEH U MAaTEMaTUYECKON CTaTUCTUKU

TeopeTnueckune BONpockl s 3a4eTa M IK3aMEHOB
1 kypc 3umHssA ceccusi (3a4eT)

1.

BHOONOOR~WN

RN PR PP e
NEPRNNrocoowuoobrwoR O

Martpuiibl 1 feiictBust Haj HUMH. CBOWCTBA JACMCTBUI HAJl MATPUIIAMHU.

Onpenenutenu [ u I mopsiakos. Onpeaenutenu N mopsaKa U MX CBOMCTBA.

Cucrembl THHEHHBIX anredpanueckux ypaBaeHnii (CJIAY) u ux 3anuch B MAaTPHYHOM BHJIE.
OO6patHas MaTpHIla U €€ BBIYUCIIEHHE.

Pemennst CJIAY MaTpUIHBIM METOIOM.

®opmyner Kpamepa

CkassipHOE IPOU3BEICHHE IBYX BEKTOPOB U €r0 CBOICTBA.

BexTopHoe npousBeeHue 1ByX BEKTOPOB U €0 CBOWCTBA.

CwMmenranHoe pou3BeIcHIE TPEX BEKTOPOB U €0 CBOWCTBA.

. OcHOBHas uzes aHAIMTUIECKON TeOMETPUH, IPUMEHEHNE BEKTOPHBIX MIPOU3BEICHUM.

. IIpsimas Ha ruiockocTu. PaznuyHble BUIBI YpaBHEHUH NPSMON Ha IIOCKOCTH.

. Yron Mexmy NpsIMbIMH Ha IJIOCKOCTH. PaccTosHUE OT TOYKH [0 NMPSIMON Ha MIOCKOCTH.

. DNIIHIIC U eTO CBOWCTBA.

. I'unep6omna u e€ croiicTBa.

. IlapaGomna u e€ cBoiicTBa.

. IImockocTe B mpocTpaHcTBe. PasnuuHble BUIBI YpaBHEHUN IIJIOCKOCTH B IPOCTPAHCTBE.

. YTon MexIy INIOCKOCTAMH. PaccTostHE OT TOYKH A0 MIIOCKOCTH.

. IIpsimas B npocTpaHcTBe. PaznuyuHble BUIbI YpaBHEHHUN MIPSIMON B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue I0CKOCTH U MPSAMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOrO MOpSIAKA.

. KpuBas B npoctpaHcTBe.

. @ynkiws. Crioco0wr 3amanmst. O6macts onpenencans. OCHOBHBIE 3JIeMEHTapHBIC (YHKIINH, UX CBOWCTBA, TPAPHKH.
.Ipenen ¢ynkwn B Touke. [Ipenen ¢pynknnu B 6eckoneuHocTH. OTHOCTOPOHHHE TIPEICIBL.

. beckoHewno Maneie 1 OecKOHEUHO OonbInue HYHKINH, CBSI3h MeX Ay HUMH. CBOICTBa OECKOHEYHO MabIX (PYHKITHI.
. Teopemsr 0 npenenax. PackpbiTre HeonpeneleHHOCTEH.

. 3aMeuaTenbHbIe TPEACIbI.

. CpaBHEeHHE OECKOHEUHO MaJbIX (DYHKIMH. DKBHBAIEHTHBIE OECKOHEYHO MaJible ()YHKIIUH U OCHOBHBIE TEOPEMBI O

HUX. HpI/IMeHeHI/Ie K BBITHUCJICHUIO MPCIACIOB.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI

OneHouHbIE CpeICTBA

28. HerrpepbIBHOCTh (DYHKIWH B TOUKE. TOYKH pa3pbiBa M X KIIaCCH(PUKAIHSL.

29. IIponzBoaHast GyHKIMHU, €€ TEOMETPUIECKHI 1 (PU3NUECKHH CMBICI.

30. YpaBHeHUs KacaTebHOM U HOPpMaJK K KpuBo. JuddepeHunpyeMocTb GyHKIINMH B TOUKE.

31. IIpon3BonHast CyMMBI, pa3HOCTH, MPOU3BENEHUS, YacTHOrO (GyHKIMH. [Ipor3BoiHas ClIOKHOM 1 00paTHOM (QyHKIMH.

32. InddepennpipoBaHre HESBHBIX U TapaMeTPUYECKH 3aaHHbIX (yHKumi. Jlorapudmuueckoe muddepenppoBanme.

33. [Ipon3BoHbIE BHICHINX HOPSAKOB.

34. Tuddepennuan Gyakimu. ['eomerpudeckuii cMbica auddepennmana. OCHOBHBIE TeopeMbl 0 audhepeHIuanax.

35. IIpumenenne auddepennrana kK mpuOIMKEHHBIM BIYUCICHUIM.

36. OcHoBHBIEC TeOpeMbl T depeHranbHoro ucuncinenus: Poms, Jlarpamka u Korm.

37. Ipasuiio Jlomurans.

38. YcnoBust MOHOTOHHOCTH QyHKIUH. DKcTpeMyMbl QyHKINA. HeoOxoauMoe 1 1ocTaTOuHOE YCIIOBUS KCTpEMyMa
¢byHKIMN.

39. Haubonbliee 1 HanMeHblliee 3HaUeHUs! PYHKIIMU Ha OTPE3Ke.

40. Beinykinoctsb rpaduka ¢pyHkuuu. Touku neperuba. HeoOxonumoe 1 10CTaTOYHOE YCIOBHS TOUEK Tepernoa.

41. AcumnToThl rpaduka GyHKIHH.
1 kypc JeTHsA ceccusi (IK3aMeH)

42. TlepBooOpa3nasi. HeomnpeneneHHslii vHTErpai u ero cBoiicra. Tadnuiia OCHOBHBIX HHTEIPAJIOB.

43. OcHOBHBIE METO/Ibl HHTETPUPOBAHUS: 3aMEHa [IEPEMEHHON 1 HHTETPUPOBAHHUE TI0 YACTAM.

44. OmpeneneHHBIA UHTETpaJ KaK Mpees HHTErPaibHONH CyMMBI, €r0 CBOMCTBA.

45. ®opmyna Hrerorona — Jleiioauiia. OcCHOBHBIE CBOWMCTBA ONpPEIETICHHOTO0 HHTErpaa.

46. BpluucieHue OIpeeNeHHOro HHTerpana (3aMeHa nepeMeHHOH, HHTErpUpOoBaHue 10 YacTsM). MHTerpupoBanue yer-
HBIX M HEUeTHBIX (PYHKIMI B CHMMETPHYHBIX Iperenax.

47. HecoOcTBEHHBIE HHTETPAJIBL.

48. T'eomerpuyeckre 1 GU3MIECKUE MPUIOKEHHUS ONPENeNICHHOr0 HHTErpaa.

49. Oo6nacts onpeneneuuss OHIL Tlpenen, HempepbiBHOCTh. CBOWCTBA (DYHKIIMH, HEMPEPHIBHBIX B OTPAaHHYCHHOW 3a-
MKHYTOH 007acTu.

50. YacTHBIE IPOU3BOAHBIE IEPBOTO MOPSIKA, HX TEOMETPUYECKOE HCTOIKOBAHHE.

51. YacrtHbIe TPOU3BOAHBIEC BBICIINX TOPSIKOB.

52. NuddepenippyemMocTs U noHbli audpdepeniuan Gpynkipu. MHBapraHTHOCTH (OpMBI OIHOTO AuddepeHimana.

53. Tpumenenune noiaHoro auddepeHnmana K npuOIMKeHHBIM BhIYUCICHUSIM. J{ndepeHimabl BEICHINX TOPSIKOB.

54. TlpowsBomHas crokHON GyHKIMH. [lomHas MPOM3BOTHASL.

55. JIuddepenmmpoBanue HeSBHOW (YHKINH.

56. KacarenpHast INIOCKOCTh ¥ HOPMaJIb K TOBEPXHOCTH.

57. DxcrpemyMm (yHKIIMM ABYX epeMeHHBIX. Heo0X0oaumMoe 1 TOCTaTOYHOE YCIIOBHE SKCTPEMyMa.

58. HawmGonplee 1 HanMeHbIee 3Ha4eHNsT QYHKIMU B 3aMKHYTOH o0nacTy.

59. udepenimanpaple ypaBHEHHUs: OCHOBHBIE MIOHATHSL. 3a1a4d, IPUBOJNINE K u(epeHIaIbHbIM YPaBHEHUSIM.
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JJIEMEHT

KOMIICTCHII N

[Inanupyemsle pe3yabTaThl 00y4e-

HUA

OneHouHbIE CpeICTBA

60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
7.
78.
79.
80.
8l
82.
83.
84.
85.
86.
87.

TeopeMma cymecTBOBaHHS M €IMHCTBEHHOCTH petieHus Au¢ hepeHInaab-HOro ypaBHEHHSI.

YpaBHEHUs ¢ pa3AeNsSIONIMUCS IePEMEHHBIMU.

OnHoponuble quddepeHnnansHble ypaBHeHHs | TIopsiiKa.

Jluneiinble ypaBHeHUs. Y paBHeHUs bepHymwiu.

YpaBHeHUEe B OMHBIX AU epeHpaiax.

Juddepennmanbapie ypaBHEHHUS BHICIIHX MTOPSIIKOB: OCHOBHBIE TTOHSTHSI.

YpaBHeHUs], JOMYCKAIOLINE OHIKEHUE MopsiIKa.

Jluneiinbie nuddepeHnnaNbHble ypaBHeHUs BhICIIMX mopsiakoB. Murerpupoanne JIOJY ¢ noctosiHHBIMU K03 du-
IHUCHTAMH.

Jluneiinbie HeomHopoaubie JIY. CtpykTypa obiero perenus JIHY.

MCTO}I Bapualu MPOMU3BOJIbHBIX IMTOCTOAHHBIX.

Wnrerpuposanune JIHY ¢ nocrossHHBIME K03 (GHUIIMEHTAMH U PABOW YaCThIO CIIEIUATBHOTO BHIA.
Cucremsl nudepeHnnanbHEIX ypaBHeHHH. Teopema cyniecTBOBaHMS M €OUHCTBEHHOCTH PEIICHHSA. MeTox HCKITIOo-
YeHHMs U1 peLIeHHs] HOPMAJIBHBIX CHCTeM Au(epeHINaIbHbIX YpaBHSHHUH.

2 Kypc JeTHss ceccusl (IK3aMeH)

OreMeHThl KOMOMHATOPUKHU: TIEPECTAHOBKH, PA3MEILICHUs], COUETaHUsL.

OCHOBHBIE MTOHATHS TEOPHU BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSTHOCTH COOBITHSL.

JetictBust Haa coObITUSIMH. ANreOpa COOBITHIA.

TeopeMbl COXKEHNSI U YMHOXKEHHSI BEPOSITHOCTEN.

BeposaTHOCTD MOsIBIIEHHS XOTSI ObI OTHOTO COOBITHSL.

dopmyra nonHoN BeposiTHOCTH U Gopmyna baiieca.

Cxema bepnymu, dopmyna bepHysuti, HauBeposTHElIIIee YUCIIO MOSBICHUI coObITUs A B cxeme bepuymnu.
[Ipubnmxenusie popmynsl B cxeme beprymm.

JuckpeTHas ciydaiiHasi BeNW9IrHA U cITocoObI e€ 3amanusa. OyHKIN pacpeneneHus.
MaremaTuueckoe OXUAAHUE JUCKPETHOM CllydallHOW BEJTMYMHBI U €TO CBOMCTBA.

Jucriepcust AUCKpETHON CITydaifHOI BeTMYUHBI U €€ cBoiicTBa. CpemHee KBaapaTHIECKOe OTKIIOHEHHE.
HenpepeiBHast cnydaiinas Benuunna. CBoiicTBa (QyHKIMU pacrpeieneHusl.

IIn10THOCTH BEPOSITHOCTH HETIPEPHIBHOW Cly4yallHOW BEJIMUYMHBI U €€ CBOWCTBA.

UnciioBble XapaKTEPUCTUKH HETIPEPHIBHBIX CIYyJaiHBIX BEIHIHH.

PaBHOMEpHBIN M OKa3aTENbHBIA 3aKOHBI PaCIIPEIEICHNS HENIPEPBIBHBIX CIYYalHBIX BEIHUYUH.
HopmainbHblil 3aK0H pacnpeeneHusl U ero CBOMCTBA

YmeTn

pelmaTte 3aJadrd IO H3Yy4YaCMbIM

TCOPCTUYCCKU pa3aciiaM,

Io

o0cyxaatb crnoco0sl 3¢ dexTuBHO-
pemiennss g depeHInanbHbIX

IIpumepnvie npakmuyueckue 3a0anusA 013 IKIAMEHOE U 3a4ema:
1. Pemmmts MaTprunoe ypaBHeHne X+3(A-B)=4C, rae
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[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI
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YpaBHEHUH M WX CUCTEM; OMNPEACNATh
3(()EeKTUBHOCTh pEICHUS 3aJa4H, 110-
JYYEHHOTO C TOMOIIBIO YHCIEHHBIX
METOJIOB; pacro3HaBaTh d((EKTUBHEIC
pe3yabTaThl 00PaOOTKU IKCIICPUMEH-
TaJbHBIX JJAHHBIX OT Hed(hPeKTHBHBIX

% 25 )

2. Pemmith cHCTEMBI JIMHEWHBIX ajreOpanuecKuX ypaBHEHHH 1o ¢gopmynam Kpamepa, MaTpUYHBIM METOIOM, METOIOM
l"aycca:

3X; +4X, +2X, =3
2%, =X, =3X; =3
X, +5X, +X; =2

(L3:6), A(221), A(-50:1), A,(—46;-3).

Haittu: 1) nmuny pebpa Ak, ; 2) yron Mexnay pedpamu Ak, u AA ;

3. JlaHbl KOOpAWMHATBHI BEPIIMH ITHUPAMHIBI AA?A@A“ Ai

3) yron Mexny pedpom AA U TPaHbIO ARA, ; 4) momane rpaHu ARA, ;5) oObeM mupamMubl.

4. B tpeyronbHuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTu AIHHY BBICOTHI U3 BEPIIMHEL A.
5. Hammcath KaHOHHYECKHE U TApAMETPHICCKUE YPABHEHHS PSIMOH, poxosiieii yepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxosimei uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloka3zaTb, YTO MPSMBbIE TAPaJUIeIbHBIL:
X+y—-z=0
x+2 _y-1_z

3 2 1, Xx-y-52-8=0
8. Beruucnure npenens:

. 1+4x-x* . 3x-arcsin 2x J2x—1-

a) lim———:6) im————:B) |imM-

x>o X +3x% + 2x* x-0 COS X — COS° X o3 1_3
d o _

9. Haiimute &y 1 PyHKIMiA: a) ) = e 6) X = ctg 2-t :
dx y = In(sin 2t).

10. BeIauciuTh: (1— i)28 .
111. Haiitu HeonpeenéHHbIA MHTErpa: a)jsin 3x-cos5xdx, 6) J‘ 1-cosx dx ® I(Zx +5)-e*dx.
(x—sinx)®

xdx

J20
12. BEMUCIATE ONpeIeNeHHbIA HHTErPal j -
[ 2
2 Vx°+5
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2
13. Haiitn miomans (urypsl, orpanuuensoii mmamsavum: X =4, Y° =4X.

_fo_y2_ 2 3
14. HaiiTy 1 mocTpoUTh 00J1acTh ONpeaeneHnst QYHKINU U=y9-Xx" -y +(x-y) .
3 -
15. Haiitu monueiii muddepeniman GyHKImuU: z=X"1In y —SIn 2Xy-
16. Haiiti 4acTHble IPOM3BOJHBIE HEpBOro nopsaka QyHkmuu: Z = 5X2y3 + In(x + 4y)

17. HanicaTh ypaBHEHHE KacaTeIbHOW INIOCKOCTH U HOPMAJIH K MOBEPXHOCTH Z = 4/ X% + y2 B TOuke (3, 4, 5).
18. Pemmre 3aauy Komm: Y c0S? Xdy = (y2 +1)dx, y(O) =0.

19. Haiinure obimee permenne auddepennmansaoro ypapuenus Y +y' = e?x.
20. Pemnts oHOpOAHYIO cucTeMy Au(depeHInabHBIX YPaBHEHUIH:
x'=6x—y,
y' =x+4y.
21. Tlpu nocraBke ¢ 3aBoaa Ha 0azy 1000 paanonpueMHUKOB, y 55 BBIILIM U3 CTPOs Jamibl. HaiiTn BeposiTHOCTH TOTO,
YTO B3ATHIH HayJady MPUEMHHK OyJeT HCIIPaBHBIM.
22. IlpuHEMaeM BepOSTHOCTH POKACHHS MaJIbuUKa M JEBOYKU paBHBIMH. Haiiti BeposTHOCTH Toro, uto cpeau 10 HoBO-
POXKIEHHBIX 6 OKaXKyTCS MaTbYUKaMU.
23. JlaH 3aKOH pacnpeleNeHns: TUCKPETHO! CIyqaliHOi BETUYUHbL:

X: 10 | 20 | 30 | 40 | 50
p: |01]02]03]|02]0.2
BBIUHCIINTD €€ MaTEMaTUIECKOEe OJKUIaHNE, TUCIIEPCHIO U CPEIHEE KBAIPaTHUECKOE OTKIOHEHHE.
24. lana yHKIMS pacnpeneseHus] HEMPEePHIBHOM CITy4aiiHOW BEMTUUUHBI X
0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiitn motHOCTE pacnpenenceaus f(X), MOCTPOUTE ee TpaduK, BEPOATHOCTH MOMANaHUs B 3adaHHBIN uHTEpBai [0,5; 2],

Mx, Dx, Ox .

Bnaners

- IPaKTUYECKUMH HABBIKAMHU
HCIIONIb30BaHUsI MATEMaTHUECKUX
MOHSATHHA U METOOB (M3y4aeMbIX

Ilpumepnvie npuxknaousie 3a0auu u 3a0anuA

A1;0;1) B(4;4;6) C(223), D(10;14;17)

3anauya 1. [IpoBeputs, IeKaT 1M TOUKH , B O/THOH TIJIOCKOCTH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI

OneHouHbIE CpeICTBA

pazaenoB MaTeMaTHKH) TIPHU peleHUH
MPUKJIAIHBIX 33]1a4;

- HaBBIKaMH 000OIIIEHUS PE3yJIbTATOB
peleHus, pe3yabTaToB 00padOTKH
CTATHCTHYECKOT0 SKCIIEPUMEHTA;

- crioco0aMu OLIEHHBAHUS 3HAYMMOCTH
Y TMPAKTUYECKON TIPUTOIHOCTH TOITY-
YEHHBIX PE3yJIbTATOB

3agaua 2. [Ipu nocTpoeHUM BUCSUET0 MOCTa Yepe3 peuky «Tuxas» U BBISCHEHUH HaJIe)KHOCTH COOPYKEHHUS, CTYJIEHTHI
CTpOMOTPSIa CTOJNIKHYJIHUCH C PELLICHUEM CIIeAYIOIEeH 3aaaun:

Tpoc, moBeneHHBIN 3a JiBa KOHIIA HA OIMHAKOBOM BBICOTE, MMeeT (opMy AyrH mapaboinsl. PaccTosHIe MEXAY TOUKaMU
KperieHus: paBHO 24 M. ['myOuHa mporuba Tpoca Ha pacCTOSHUU 3 M OT TOUKH KperuieHus paBHa 40 cMm. OnpenenuThb
IyOMHY TIporuda Tpoca mocepeinHe MEKAY KPETUICHHSIMU.

F=(25)
l’ ! SHGKTPOCTaTI/I‘IeCKOFO oJIs, 1o HepeMemeHmo SHeKT‘pI/I‘{eCKOFO 3apﬂz[a n3
M, =(4;7;4)
TO‘IKy .
X—CO0S X

3amaua 3. Haiitu paGoty cuibl

Toukn L ( T ) B
lim

3ananne 4. [Tokaxure, 4ro npeaen *~* X+C0SX pge MokeT ObITH BBIYHCIIEH 10 rpaBmity Jlonurans. Halinure sTot npenen

JOPYTUM CIIOCOOOM.

3aganue 5. 3aBUCHMMOCTb IIyTH OT BPEMEHHM IIPH NPSAMOJIMHEHHOM [BIDKEHHHM TOYKHM 3aJaeTcsi YpaBHEHHUEM

3 2
S==1t"+2t° —3,rme S-myms B M, a t Bpems B c. BerumciuTe ee ckopocTh H ycKOpeHHe B MOMeHT Bpemenn t = 4C .

2
3amaua 6. K rpaduxy dynkumn flx)=3-x B €ro Touke ¢ abcuuccoii o _]HPOBG,Z[eHa KacarenbHas. HaiiTu muiomajip
TPEYroNbHIKa, 00pa30BaHHOI'O KacaTeIbHOW M OTPE3KaMH, OTCEKaeMbIMH €10 Ha OCSIX KOOpAMHAT.
3agauya 7. B mapke arTpakuuoHoB ropoga N oIuH U3 OTPE3KOB TPACKTOPUH JIBIKEHUS IOe37a B «AMEPHKAHCKHUX Top-

y CS(t) = Asin(wt + ¢,)
Kax» NpeJcTaBIsieT co00i CHHYCOULy: 0/ rme A, ¢, 1 @ — U3BECTHBIE YHCTIA.
OmpenenuTs yroi HAKJIOHA K TOPU30HTY MOCETUTENS aTTpakunoHa J[. B MOMEHT BpeMeHH t; eTo ABIKEHHUS 110 3TOMY OT-
PE3Ky.
3apanme 8. [loxymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO pa3jiesia MaTeMaTHKH MOKHO PEIINTh CIEIYIOLIYIO 3a1ady.
«Jlms1 yOopku cHera Ha yaUIIaxX TOpOJa HCIOIB3YIOTCS CHEroyOOpodHble MammHBL. OHH paboTaloT B TEUCHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 710 18 9acoB ¢ MOCTOSIHHOMN CKOPOCTBIO yoopKH cHera 400 (v%/4). M3menenne oGbeMa CHera, BBIMaia-

ds

2
— =120 -5t . S{I)

TOIIETO Ha YIIHIIBI TOpoJa B ropoa€ B TEUCHUE CYTOK, MOKHO OITMCAaTh YPAaBHECHUEM dI rae
t=0

— 00BeM

Ha ynurax ropoxaa jexur 1000 M

Sﬁ)»

¥ A
cHera (B M°), BBIIABIIETO 32 Bpems t (B wacax), 0224, B yomenr BpEMEHHU

CHera. Y CTaHOBHTE COOTBETCTBHE MKy BpeMeHeM { 1 00beMOM CHera, JIeXkKAIIero Ha yIuax ropojaa
CocraBbTe MaTEMaTHICCKYIO MOJIEh STOHM 3aa4l U PEInTe e€.
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0) ITopsiok npoBeieHUs IPOMEKYTOYHOI aTTeCTAIlMU, NOKA3aTeJIM M KPUTEPHH OLlEHMBAHUS

[IpomexyrouHasi aTTecTanus Mo AUCHUIUIMHE «MaremaTuka» BKIIOYAaeT TEOPETUYECKHE BOIPO-
CBhl, IO3BOJISIFOIIME OLIEHUTh YPOBEHb YCBOEHUS 00YYarONIMMUCS 3HAHUN, U MPAKTUUECKUE 3a1aHUs, BbI-
SBIISIIOIINE CTETIeHb CPOPMHUPOBAHHOCTH YMEHHMI U BIAJCHUN, TPOBOAUTCSA B (hopMe 2 HK3aMEHOB U B
¢dbopme 2 3a4eTOB.

DK3aMeH 10 JJAaHHOH MUCHUIUIMHE MTPOBOJUTCS B YCTHOM (popMe 1Mo SK3aMeHAIlMOHHBIM OHIIeTaMm,
KaX/IbI U3 KOTOPBIX BKIIOYAET | TEOPETUYECKUI BOTIPOC U JIBA PAKTUUCCKUX 33 JaHHS.

IMoka3aTeu U KpUTEPUH OLEHUBAHUS 3a4eTa:

- JUIs cAavu 3a4eTa o0ydJaromuiics nokassiBaer cpopmupoBaHHocTs komnereHunii OK-1 u OIIK-
4; T.e. CTYICHT JIOJDKECH TOKa3aTh 3HAHUS HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS MH(OpMAIHH,
MHTEIJUICKTYaJIbHbIC HABBIKU PEIICHUS 33/1a4;

- 3a4eT He C/aH, €CJIM pPe3yNabTaT OOy4YEeHHUs HE JOCTUTHYT, OOyYArOIIMICS HE MOXET MOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOM3BEICHUS U OOBSICHEHUS MHPOPMALINHU, HE MOYKET IMOKa3aTh UHTEIUICKTYalb-
HBIC HaBBIKW PEIICHHUS IPOCTHIX 3a/1a4.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeEHA:

— Ha OIEHKY «OTJIMYHO» — O0yJaroIIUICs TEMOHCTPUPYET BHICOKHI YpOBEHb CPOPMHUPOBAHHO-
CTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTUYECKOEe U TITyOOKOE 3HaHHE Y4eOHOTo MaTepuaia, cBo0O JI-
HO BBITIOJHSET MPAKTHYECKHE 3aJaHusl, CBOOOIHO ONEPUPYET 3HAHHUSIMH, YMEHUSIMH, TIPUMEHSET UX B
CUTYallUsIX MOBBIIICHHON CII0KHOCTH.

— Ha OIICHKY «XOPOII0» — 00YUaIONIHIACs TEMOHCTPUPYET CPEJTHUN YPOBEHb CPOPMHUPOBAHHOCTH
KOMTIETEHIIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS HE3HAUMTEIbHBbIC OIIMOKH, He-
TOYHOCTH, 3aTPyJHECHUS MPH aHATUTUYECKUX OIEpalusiX, MepeHoce 3HAHWH U yMEHW Ha HOBBIE, HE-
CTaHJAPTHBIE CUTYAIIHH.

— Ha OIICHKY «Y/I0BJIETBOPHTEIbHO» — OOYYaIOUIUICS TEMOHCTPUPYET MOPOTOBHIN YpPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHIIHIA: B X0JI¢ KOHTPOJBLHBIX MEPOIIPHUSITHH JOMYCKAIOTCS OITHUOKH, TTPOSIB-
JISileTCsl OTCYTCTBUE OTACIbHBIX 3HAHUM, YMEHUMN, HABBIKOB, 00yJalONINCS UCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUs PU OTIEPUPOBAHUY 3HAHUSMU M YMEHHUSMU MPU UX NIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeYJAO0BJIETBOPUTEIbLHO»— 00YJarONIUICs TEMOHCTpHUPYET 3HaHusg He 6omee 20%
TEOPETUYECKOT0 MaTepHala, J0MyCKaeT CylUIECTBEHHbIE OIMUOKM, HE MOXET MOKa3aTh MHTEIUIEKTYyallb-
HbI€ HaBBIKHM PEICHHS MPOCTHIX 33/1a4 WM HE MOXET MOKa3aTh 3HAHUS J1aXkKe Ha YPOBHE BOCIIPOU3BEIE-
HUS 1 00BsICHEHUS HH(OpMaITHH.

8 YuebHo-MeTOAMUYecKOe U HH(POPMALIMOHHOE o0ecnevyeHne TUCIUTIMHBI (MOTYJIs])

a) OcHOBHas JuTEpaTypa:

1. HlunayeB B.C. Briciias maremaruka [DiekTpoHHbIN pecypc]: yueOnuk / B.C. IllunavyeB. —
M.: HH®PA-M, 2017. — 479 c¢. — (Bwicmiee oOpa3oBanue). Pexxum  nmocrymna:
https://new.znanium.com/catalog/product/990716

— (mara obpamienus: 06.10.2020). — Pesxkum mocTyma: At aBTOPH3. MOJIb30BaTEeH.

2. Matematuka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B. Huxko-
noBa, C.H. Hypuesa ; nmox pen. JL.H. XKypbenko, I'.A. HukonoBoii. — Mocksa: UH®PA-M, 2019. —
496 c. — (Bricmiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekct: 2IeKTpOHHBIN. -
URL.: https://new.znanium.com/catalog/product/989799

(mata obpamenus: 06.10.2020). — Pexum gocTyma: i aBTOPHU3. MMOJIH30BATEIICH.

0) JlonmoJiHUTeIbHAS JIMTEpaTypa:

1. Teopust BeposSTHOCTEH U MaTeMaTHuecKasi cTaTUCTUKA: YueOHoe mocobue / buprokosa JL.T.,

bo6puk I'.W., MatBeeB B.U., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Bsicmiee

oOpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcr: snekrponnslif. - URL:

https://new.znanium.com/catalog/product/37089

(mata o6pamenus: 06.10.2020). — Pexum noctyna: Jjs aBTOpU3. TOJIb30BATENICH.

2. MaTtemaTHKa B mpuMepax 1 3aaavax: yue0. mocooue / O.M. [lertspesa, JI.H. XXyp6enko, I".A.
HukonoBa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. — (Bericmiee 06-
pasoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: oanekrponnslii. — URL:



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/37089

https://new.znanium.com/catalog/product/989802

(mata ooparenus: 06.10.2020). — Pexxum mocTyna: Jjis aBTOpHU3. TOJIb30BaTENICH.

3. ®uxtenrobl, [.M. OCHOBBI MaTeMaTHYECKOTO aHanmu3a: y4eOHuk: B 2 vactsax / .M. dux-
teHronbll. — 11-e usn., crep. — Cankr-IletepOypr: Jlaws, [6. 1.]. — Yacte 1 — 2019. — 444 ¢. —
ISBN 978-5-8114-0190-1. — TekcT : asekTpoHHbIN // DnekTpoHHO-0MOIMOTeUHas cuctemMa «JlaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/112051

(mata oopamenust: 06.10.2020). — Pexxum g0cTymna: Uit aBTOPHU3. MOJIb30BATEIICH.

4. ®uxrenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHau3a: y4eOHuK: B 2 vacTsx / .M. dux-
tenronbl. — 10-¢ m3x., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. — 464 ¢c. —
ISBN 978-5-8114-0191-8. — Tekcrt: anekTpoHHbIH // DieKTpOHHO-OMOIMOTeYHAss cuctemMa «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/115730

(mata oopamenus: 06.10.2020). — Pexum qocTyma: uist aBTOPHU3. TOJIb30BaTEIICH.

5. [llunaues B. C. 3agaunuk 1mo BeicHIiei maremaTnke: yueo. mocobue / B.C. Ilunaues. — 10-e
u3., crepeotunt. — MockBa: THOPA-M, 2020. — 304 ¢. — (Beicmiee obpa3zoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsiii. — URL: https://new.znanium.com/catalog/product/1042456

- (mara o6pamenus: 06.10.2020). — Pexxum mocTyma: s aBTOPH3. MOJb30BaTeIeh

B) MeTtoanyeckue yKa3aHus
1. I'pauesa, JI.A. OnpeneneHHbI UHTETPAT: METOIMUYECKHIE yKa3aHUs JUIsl CTyJIeHTOB — Maruu-
toropck: 'OY BITO «MI'TY um. I''1. Hocosay, 2010 — 12 c.
2. I'pauesa, JI.A. DneMeHTHI JTMHEHHOU anreOpbl, BEKTOPHOH aireOpbl M aHATUTHYECKOW T'eo-
MeTpuu: YuebHoe mocodue. - Marauroropck: 'OV BITIO «MI'TY um. I'.11. HocoBa», 2010 — 63 c.
3. Makcumenko, M.A. CoObiTus 1 BeposTHOCTh. UacTh 2: Meton. yka3. - Marauroropck: [OY
BITO «MI'TY um. I".11. HocoBay, 2010. — 25 c.
4. Masuenko, E.Il. IIpousBognas u auddepenuuan pynkuuu. [Ipaktukym.- Marauroropck:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 38 c.
5. Masiuenko E.I1. UccnenoBanue gynkmuii u mocrpoenue rpadukon. [Ipaktukym. — Marauro-
ropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

r) [Iporpammuoe obecnieuenue u MurepHer-pecypcebi:

IIporpammHoe o0ecrieyeHue

Hammeropa- No noroBopa Cpok neiCcTBUS JTULICH3UH
Hue 110 ~
MS Win-
dows 7 Profession- J11-1227-18 ot 08.10.2018 11.10.2021
al(u1st kmaccos)
2007 F')Vr'gfessgnﬁ;fe Ne 135 ot 17.09.2007 SeccpouHo
7Zip CcBOOOJTHO pacHpocTpaHse- 0eCCpPOUHO
FAR CBOOOJIHO  pacrpocCTpaHse- 0ecCpovHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 MH(OPMAMOHHBIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccblika

IMTouckoBas cuctema Akanemust Google (Google
Scholar)

WNudopmanmonnas cucrema - EnuHoe okHO J10-
CTyna K MHGOPMAIMOHHBIM pecypcam

DOnexTpoHHas 0a3za MEepPHOJUYECKUX U3aHUI
East View Information Services, OO0 «MIBHUC»

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://dlib.eastview.com/
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https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

DnexkTpoHHbIe pecypcbl Oubanoreku MI'TY um. http://magtu.ru:8085/marcweb2/Defa

I'.1. HocoBa ult.asp
MexayHapoaHas HayKOMeTpudeckas pedepa-
TUBHAs M TIOJHOTCKCTOBas 0a3a JaHHBIX HAYYHBIX W3- http://webofscience.com

nanuii «Web of sciencey

MexnayHapoaHass pedepaTuBHAasS W TOJHOTEK-
CTOBas CIIpaBO4YHasi 6333 JAaHHBIX Hay4YHBIX I/ISI[aHI/Iﬁ

MexayHnapoaHnas 6a3a MOJHOTEKCTOBBIX JKypHa-
0B Springer Journals

MexnaynapoaHas 6a3za CripaBOYHBIX M3JaHUMN TI0
BCEM OTpacyisiM 3HaHui SpringerReference

Mexnynapoanas pedeparuBHas 0a3a JaHHBIX
10 YHMCTOM M NpHKIagHoi MatemaTnke ZOMATH

9 MaTepuajibHO-TeXHHYeCKOe odecneuyeHne TUCIHIIMHBI (MOTyJIs1)

http://scopus.com

http://link.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepuaabHO-TEXHHUECKOE 00ecTieueHHe JUCIUTUINHBI BKITIOYAET:

Y4eOHbIe ayUTOPHUH JUTS POBEICHUS 3aHATHUH JICKIIMOHHOTO THIIA.

Jlocka, MyJIbpTUMEINIHHBIN TPOEKTOP, IKPaH.

Y4eOHbIC ayIUTOPHUH TSI IIPOBEICHUS Ta00PATOPHBIX 3aHATUHN, TPYIIOBBIX U UHIWBHIyaTbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTAIIHH.

[TepconanbHbie KOoMIbIOTEPHI ¢ maketom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCHUTETA.

KoMrmieke TeCTOBBIX 3aJaHu JIJIs TIPOBEACHUS PYOSIKHOTO U TIPOMEKYTOYHOTO KOHTPOJIS.

[Tomermenus 151 CaMOCTOATENHLHON PabOTHI 00YJIAIOIUXCS.

[TepconanbHbie KOoMIbIOTEPHI ¢ maketom MS Office, Beixomom B MHTEpHET M ¢ JOCTYNOM B
ANIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tomemenus st XpaHeHUsT U MPOPUITAKTHYECKOTO 0OCTYy>)KMBaHUS Y4eOHOTO 000PY/I0BAHHS.
[xader 1 XxpaHeHUsT y4eOHO-METOIMYECKON MTOKYMEHTAIlMU, y4eOHOTO O00OpymOBaHHS W Yy4eOHO-
HarJSIIHBIX [TOCOOMIA.
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