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1 Lenn ocBOCHUS TUCIIUTLIMHBI

HenssMu ocBOEHUsT QUCHUIIIUHBI «MaTeMaTruKa sIBISETCS:
MIPUBUTHE HABBIKOB HCIIOJIH30BAHUSI MATEMAaTUYECKUX METOIOB MCCIEAOBAHHUS U OCHOB MaTeMaTHue-
CKOTO MOJeNUpOoBaHus B Oynyliel npodeccuu mo MHKEHEPHOMY O0ECIIEUEHHIO AESITeIbHOCTH Yelo-
BeKa B HeJpax 3eMId MPHU IKCIUTYaTallMOHHOW pa3BeaKe, T00bue U mepepadoTKe TBEPABIX MOJE3HBIX
HCKOMAEMbIX, CTPOUTENBCTBE U HKCILTyaTaI[H MOA3EMHBIX OOBEKTOB Pa3IMUYHOIO Ha3HAUYCHUS.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPpOrpaMMbl
MOATOTOBKH CHELHATUCTA

Huctummuaa B1.6.9. «Matemarukay BXoauT B 0a30ByI0 4acTh 050ka 1 oOpa3oBaTenbHOM Mpo-
rPaMMBbI.

I[HSI HU3YUCHUSA NUCHUIIINHBI HeO6XOI[I/IMBI SHAaHUA U YMCHUA, C(bOpMI/IpOBaHHBIC B PE3YJIbTATC
U3yYCHUHU JUCHHUIUIMH: «AnreOpa U Havaia aHanu3ay, «['eoMeTpus» B 00bEMe MPOrpaMMBbl CpeIHEH
IIKOJIBI.

3HaHUS U YMCHUS, MMOJIyUYCHHbBIC MTPU U3YYCHUU JTAHHOW TUCIUIUIMHBI OyIyT HEOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IMKJIA, 4 TAKXKC IJI1 OCBOCHHSA TCX
JMCIUILIMH TPO(EeCCHOHATBHOTO IIUKJIA ¥ B HAYYHO-HUCCIICIOBATEILCKON paboTe, sl KOTOPBIX TpeOy-
€TCA 3HAHMC U BJIAJCHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPCTUUCCKOTO U
IKCIIEPUMEHTAIIHOTO UCCIIC0BAHMS, TPUMCHEHHE aHATMTUYCCKUX W YHUCICHHBIX METOOB PEIICHUS
nocTaBIeHHBIX 3a1a4: ®Ousnka, Teopus ommMOOK W ypaBHUTEIbHBIC BRIYHCICHHS, [ eoMeTpus Heap U

Ap.
3 Komnerenuuu ody4armierocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHSI
AUCHUTIIMHBI ¥ IUIAHUPYEMbIe Pe3yJabTaThl 00y4eHHus

B pesynbTaTe ocBoeHMs MUCHMIUIMHBI «MartemaTuka» oOydaroniuiicss JOJKeH 001aaaTh Cleay-
FOIIMMH KOMIETEHIUSMHU:

CTpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHINH
OK-1 - cnoco0HOCTBI0 K a0CTPAKTHOMY MbIILJICHHI0, AHAJIN3Y, CHHTE3Y
3HaTh - OCHOBHBIE TOHATHS U METOJIbI MATEMAaTHIECKOTO aHAJIN3a,
- OCHOBHbIE TIOHATHS U METOJIbl TEOPUU BEPOSTHOCTEH M CTATUCTUUECKOTO aHAIM3a
pe3yIbTaToOB SKCIEPHUMEHTA
Ymertb - KOPPEKTHO BBIPAKATh U apTYMEHTHPOBAHHO 00OCHOBBIBATH IOJIOKEHUS TIPEIMET-

HOI 00JIaCTH 3HAHUS U METOHO0B MATECMATHYICCKOI'0 aHalIn3a IJId ITIOCTAaHOBKU U PEC-
MCHNA KOHKPCTHBIX MPUKJIAAHBIX 3a1a4

Bnagets - HaBBIKAMHU HCIOJIb30BaHUs JIOTUYECKU BEPHO, apI'yYMEHTUPOBAHO U SICHO CTPOMUTH
YCTHYIO M MMHUCbMEHHYIO p€Yb Ha PYCCKOM SI3bIKE, TOTOBUTh M PEAAKTHPOBATH TEX-
HUYECKHE TEKCThl C MaTeMaTHYeCKON CHUMBONUKON wiu (opmymnamu, MyOIudHO
MIPEICTABISITE COOCTBEHHBIC U U3BECTHBIC HAYYHBIC PE3YIbTaThl, BECTH TUCKYCCUH,
- HaBBIKAMHM U METOJMKAMH OOOOIIEHUS Pe3yNbTaTOB PELICHUS, YKCIIEPHUMEHTAb-
HOM IeITeNbHOCTH

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUI OLIEHUBATH CTPOeHHe, XUMUYECKUI 1
MHMHEPAJIbHBIH COCTAB 3¢MHOI KOPBI, MOpdo10rnyecKkne 0COOCHHOCTH U F'eHeTHYeCKHe THIIbI

MECTOPOXKIeHHUI TBEPABIX MOJIE3HbIX HCKONAEMBbIX IPU PELICHUH 32/1a4 110 PALIHOHAJIBHOMY U
KOMIIJIEKCHOMY OCBOCHHIO IeOpeCcypCHOro NOTEH A HeAp

3HaTh - OCHOBHBIE TOJIOXKEHUS JTMHEWHO, BEKTOPHOM anreOpbl U aHATUTUYECKONW reoMeT-
puu,

- OCHOBHBIE ITOJIOKEHUS TEOPUU MPEAETIOB U HENPEPBIBHBIX (PYHKIUIA,

- OCHOBHBIE TeopeMbl JAU(PepeHInanbHOT0 U UHTETPATBHOTO UCUYHCICHUS (YHK-
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CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaTbl 00ydeHUs

IIUH OJTHOM M HECKOJIBKUX MEPEMEHHBIX, METOIbI JU(PPEpEeHIINATBHOIO HCUUCIICHUS
uccienoBanus (pyHKIIHIA,

- OCHOBHBIC THIIbI OOBIKHOBCHHBIX AH(PPEPEHINATBHBIX YPABHEHUH M METOJBI UX
pelienus,

- OCHOBHBIC ITOHSATHS TCOPUH BEPOSTHOCTEH M MAaTEMaTHIECKON CTATHCTUKH

YMmeTn

— TMPHUMEHATh MeTOoAbl TU(PEPEeHINATHLHOTO HCYUCICHUS [UIS HMCCIEeIO0BAHUS
(byHKUIUH OJHON U ABYX MTEPEMEHHBIX;

—  BBIABJIATDH, CTPOUTH U PEIIaTh MATEMATUYECKUE MOJIENIN MTPUKIAIHBIX 3a]1a4;

— 00cyxnarh ciocoObl 3HPEKTUBHOTO pelIeHUs 3aaad, pacno3HaBarh dHPeKTUB-
HBI€ Pe3yJIbTaThl OT HEI()(HEKTUBHBIX

Bnaners

— HaBbIKaMU ITIOCTPOCHUS U PCIICHUA MATCMATUICCKUX MOI[CJ'ICI‘/'I MPUKIAAHBIX 3a-
Aad;

— cmocobamu OLICHUWBAaHWA 3HAYUMOCTHU U HpaKTH‘{eCKOﬁ IMPUTOAHOCTH ITOJYUCH-
HBIX PC3YJIbTATOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO0mmast TpyI0eMKOCTh TUCIUIUINHBI cocTaBisieT 14 3adeTHbix eaunull, 504 akas. 4., B TOM 4UCIIE:

— KOHTaKTHas pabota — 46 akaj. 4acoB:
— ayaMTopHas — 52 akaj. 4acos;
— BHeayauTOpHas — 7,4 akaj. 4acoB
— caMocTosTenbpHas padora — 429,3 akaj. 4yacos;
— TMOATOTOBKA K 3K3aMeHy — 17,4 akan. daca,
— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHO, BEKTOPHOMH a/1re0pbl U aHATUTHYECKOH reoMeTPpHH
1.1. JIuneiinas anreOpa: Marpuubl U AedcTBUs Hajx HU-| 1 | 2 2/N2 | 30,8 |- camocTosTENbHOE U3yUEHHE JIU- |- KOHCYNbTanuu 1o pemte- |OK-1-
Mu. OnpenenuTenu KBaJpaTHbIX MaTpULl, paHT MaTPHIIbI, TepaTypbl — cOCTaBlIeHUE KOHCTEeK- |Huto KP Nel, 3YB,
obpatHast MaTpuna. Meroa ['aycca pemieHust cucTeM Jiu- Ta «JloKa3aTeIbCTBO CBOMCTB - mpoBepka koHcnekra Nel |OIIK-4 —
HEeHHBIX anreOpanueckux ypaBHeHuil. Teopema Kpone- OIIPEACIIUTENS Y, «CBoiicTBa onpenenure-  |3yB
kepa-Kanemnu - BeimosiHeHue KP Nel «JIuneitnas, |mso»,
BEKTOpHas anreOpa v aHAIUTHYe- |- TPOBEpPKa BHIOJHEHUS
ckas reomerpus. Juddepeniu- (pemenus) KP Nel
anpHOe ucuncnenne POIIy
1.2 BekropHas anreOpa: JuHEHHbIE U HenuHeWHble ome-| 1 | 1 /U1 | 10 |- Bemonnaenue KP Nel «Jlunelinas, |- koHCyabTanuu 1o pemre- | OK-1-
paiuu HaJl BEKTOpPaMHU U X CBOMCTBA. BEeKTOpHas anrebpa u aHanuTHue- Huio KP Nel, 3yB,
ckag reomerpus. [uddepenuu-|- nposepka pemenus KP  |OIIK-4 —
anbHoe ucuuciaenue OOI» Nel ("gacTh — BEKTOpPBI) 3yB
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1.3. AHanmuTHYeCKass TeOMETPHUsl Ha TUIOCKOCTH M B mpo-| 1 | 1 /U1 | 16 |- semmonnenue KP Nel «Jluneiinas, |- xoHcynbranuu no peme-|{OK-1-
CTpaHCTBE BeKTOpHas anrebpa u aHanutude-| HU0 KP Nel, 3yB,
ckag reomerpus. [uddepenun-|- npoepka pemenus KP|OIIK-4 —
anbHOe ucuucinenue POy Nel (uwactp — aHamuTHU.|3yB
TEOM.)
Hroro no pasgeny 14 4/A4 | 56,8 KP Nel, koHcnmekT
Pasznes 2. BBeaenne B MaTeMaTH4eCKMi aHAIN3
2.1. Ilpenen u HempepbIBHOCTh (DYHKIMU ofHOW mepe-| 1 | 1 /N1 | 15 |- Bemonnenue KP Nel «JIunelinas, |- koHcynbTanuu mo peme- (OK-1-
MEHHOH BEKTOpHas anreOpa u aHanutuye- |Huto KP Nel, 3yB,
ckas reometpus. Juddepeniu- - mpoBepka pemenus KP |OIIK-4 —
anbHoe ucuucienne POy Nel (wactb — npenensl, 3yB
Herpep.)
2.2. KowmmnekcHple 4ymcia. Pemenwe anreOpanmyeckmx| 1 | 1 ni 5 |- BeimosineHue KP Nel «JIuneiinas, |- koncynpranuu no peme- |OK-1-
ypaBHeHui Haj noseM C BEKTOpHas airedpa u aHanuTnue- |HUr0 KP Nel, 3yB,
ckas reomeTpus. Juddepenun- - mposepka pemenuss KP - |OIIK-4 —
anbHoe ucuucienue OOIT» Nel (dacTh — KOMITIEKCH.  (3y
qrca)
Hroro no pasgeny 12 22 | 20 KP Nel
Paznen 3. luddepennuanbHoe ncuucjienne GyHKIUM OHOMH NepeMeHHOi
3.1. Onmnpenenenne mnpou3BoaHOW ¢GyHKIUKM B Touke.| 1 |0,5 1/U1 | 10 |- camocTosTeNbHAs paboTa ¢ IuTe- |- KOHCYIbTaruu 1o peme- |OK-1-
Juddepennunan, ero reomerpuueckuii cmbici. ['eomer- paTypoii — KOHCIIEKT «3ajauu, Huto KP Nel, 3yB,
pUYECKHM M MEXaHMYECKHMI CMBbICI Ipou3BojHOM. [Ipa- MIPUBOJIAIINE K MOHATHUIO Tpou3- |- mpoBepka pemenus KPP |OTIK-4 —
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BrIa AUQpepeHInpoBaHUs U TaOIUIA TPOU3BOIHBIX BOJIHOM», Nel (wactp — mpousBoa-  |3yB
- seinosHenre KP Ne 1 HbBIE),

- IPOBEPKA KOHCIIEKTa

3.2. JludpdepenmupoBanue HessBHO W mapamerpuuecku| 1 0,5 /11 5 |- BemonHenue KP Nel «Jluneitnas, |- koncynsT. mo pem. KP|OK-1-

3amaHHbIx QyHknmid. Jlorapupmudeckoe auddepeHn- BeKTOpHas anreOpa u aHamuthue- | Nel, 3yB,

poBaHue ckas reomerpus. Juddepenuu-|- mposepka pemenust KP |OIIK-4 —
anbHOe ucuucinenue POy Nel (wactp — moctpoeHue |[3yB
rpadukoB QyHKINI)

3.3. UccnenoBanne GyHKIMA ¢ momMomipio quddepenmu-| 1 | 1 2/M2 | 15 |- Bemonnenue KP Nel - KOHCYJIbTaIMH 110 perne- |OK-1-3ys,

aJIbHOT'O MCUUCIICHUS Huto KP Nel, mposepka KP OIK-4 —

Nel 3YP

Hroro no pasneny 2 4/14 | 30 KP Nel, koncmekr

HToro ycranoBo4Hasi ceccus 1,8 10/110|106,8 KP Nel

Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMU OHOI nepeMeHHOM

4.1. TlepooOpa3nas ¢yukuus. Heonpenenennsiit unre-| 1 | 1 3 50 |- Bemonnenue KP Ne2 «Heomnpene- |- koHcynsT. 1o pemr. KP - |OK-1-

Tpajl ¥ €ro OCHOBHBIE CBOMCTBA. TabmiuIia HeompeaeIeH- JICHHBIH W OIpeaeneHHBIH WHTe-| Ne2, 3YB,

HBIX UHTETPAJIOB rpam» - mpoBepka pemenus KP  |OIIK-4 —

Ne2 (wactp — Hemocp. UH-  |3yB
TErp.)

4.2. OCHOBHBIE METO/IbI HHTETPUPOBAHUS 11 3 50 |- BemomHenne KP No2 «Heonpene- - koHcynpT. mo pemr. KP|OK-1-
JICHHBIN U onpefieNieHHbI uuTe- | Ne2, 3YB,
rpam» - mposepka pemenuss KPP |OIIK-4 —

Ne2 (yacTp - METOIBI UHTE- |3YB
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4.3. OmnpeneneHHbI UHTErpai. 3ajaud, npupojsdmue k| 1 | 2 2 43,4 |- emmonnenue KP Ne2 «Heomnpene-|- xoncynbranuu no peme-|OK-1-

MOHSATHUIO ONpPEAEICHHOT0 uHTerpana. @opmyna Heroto- JICHHBIM ¥ omnpenenceHHbld uHTE-|HUIO KP No2, k3%:8

Ha-JleitOHua. CoiicTBa. MeToAbl MHTETPUPOBAHUS rpajum - mpoBepka pemenus KP|OIIK-4 —

No2 (wacTp - BbIUMCIIEHUE|3YB
OTIpEeIeNIEHHOT0  WHTerpa-
)

HUroro 3umMusas ceccus 14 8 143,4 3ager OK-1,
OIlIK-4 -
3YyB

4.4. IlpunoxeHus ONpeieIeHHOI0 HHTerpaa 1| - 1 57 |- Bemonnenne KP No2 «Heomnpene-|- koHcynbT. mo perr. KP|OK-1-3ys,

JIEHHBI M omnpenaeneHHbld HHTE-|Ne2, OlK-4 -
rpajm - mposepka pemeHus KP Re
Ne2 (gacte mnpuIIOKEHUS
OITP.MHT)
4.5. HecoOctBeHHble uHTerpanbl. [Ipusznaku cxoaumo-| 1 | - 1 40 |- BeimonHeHHe KP Ne2, - KOHcynbpTanuu no pemte-| OK-1-
CTH. - caMOCTOsTeNbHOE Hu3ydeHue Ju-|Huto KP Ne2, 3yB,
TepaTypbl: KoHcnekT «IIpusnaku|- npoBepka KP Ne2 (wacts|OIIK-4 —
CXOMMOCTH HECOOCTBEHHBIX HH-|HECOOCTB. HHTEIPAJIbI) 3yB
TETrpajioB» -[IPOBEPKa KOHCIEKTa
OK-1,
Hroro sernss ceccust 1] - 2 97 JK3aMeH OlK-4 -
3yB
Hroro no pasueny 14 10 (2764
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Pa3nen 5. luddepennuanbrHoe ucuucieHue pyHkuuii HeckoabKuX nepemeHubix (OHIT)
5.1. Onpenenennie ocHOBHBIX noHATHI. [Ipenen u Herpe-| 2 | 1 Nl - |- caMOCTOATENIBHOE H3Y4YEHHUE JIM-|- IPOBEPKA KOHCIEKTA OK-1-
peiBHOCTE @HII. OCHOBHBIE CBO¥CTBA (DYyHKIMIA, HETpe- TepaTypbl: HANUCAHUEC KOHCIIEKTA 3yB
PBIBHBIX B 3aMKHYTOH 00J1acTH. «CBolicTBa (yHKIMH, HenpepbIB-
HBIX B 3aMKHYTON 00JacTU».
5.2. YacTHble IPOU3BOIHBIC U MPOU3BOHAS 1O Hampas-| 2 | 1 Nl - |- BemomHenne KP Ne3 «®HIIL. |- xkoncynprupoBanue m0|OK-1-
nenuro. KacartenpHas III0CKOCTh M HOPMaJIb K TOBEPXHO- Juddepenunanbubie ypaBHeHus» |pemeruro KP Ne3, 3yB,
ctu. ['eomerpuueckuii cmbicn quddepennuana. [puznak - npoBepka pemenus KP|OIIK-4 —
b depeHIPYyEeMOCTH. Ne3 3yB
5.3. IIpousBogHas cinoxHoW (yHKIMU. YacTHbie Tipous-| 2 | 1 - 5 |- BomosHeHne KP Ne3 «®HIIL.|- xoncynsTupoBanue mo|OK-1-
BOJIHBIE U U(depeHuansl BeIcX nopsaakoB. Judde- Juddepenunansupie ypaBHeHUsD» | petiennto KP Ne3, 3yB,
PEHIIMPOBAaHUE HESIBHO 3aJaHHBIX (YHKIIHI. - nposepka pemenuss KP|OIIK-4 —
Ne3 3yB
5.4. TTonsitue 00 3xcTpemMymax (GyHKIMA MHOTHX Tiepe-| 2 | 1 - 5 |- BomosHeHnne KP Ne3 «®HIIL.|- xoncynsTupoBanue mo|OK-1-
MEHHBIX. Juddepenunansupie ypaBHeHUsD» |petieHnto KP Ne3, 3yB,
- npoBepka pemenus KP|OIIK-4 —
Ne3 3yB
HTroro no pazneny 24 2/M2 | 10 KP Ne3, koHCTIEKT
Paspnen 6. O0bIkHOBeHHBIE TH(PepeHInATIbHbIC YPABHEHHUS
6.1. OObixkHOBeHHBbIE U epeHanbuble ypaBHeHus| 2 | 1 2/M2 | 5 |- BemosnHenne KP Ne3 «®HIL |- xkoncynsrupoBanue mo|OK-1-
nepBoro nopsijaka. I'eomerpudeckuii cmbica auddepeH- Huddepenunansubie ypaBHeHus» |pemieHnto KP Ne3, 3yB,
LMAJIbHOTO YPaBHEHHUs IIEPBOro Nopsaaka. MeTtosl perie- - mpoBepka pemenusi KP|OIIK-4 —
Hus AU depeHnrnanbHbIX YpaBHEHUH IEPBOro MopsIKa. Ne3 3yB
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Paznen/ Tema 2| (B axax. yacax) ;:':; = Bun camocrositenbHOR TPOJIS yCIIEBAEMOCTH U g5z
JVCLIATUTHHEI Z < & % #ow = % paboThI IPOMEKYTOYHOU aTTecTa- g = q:)
S|2E EE|Sw 1 S8 2
2l =2 ¥E |8 w 2
5|5 £5|8¢ 5 =
=5 o = o 8 V) Y
6.2. 1Y BBICIIMX MOPSIKOB, CBOJAIINECS K TIEPBOMY 2| - - 10 |- cocraBienue koHcnekta «JVY|- koHcyabTHpoBaHue 110|OK-1-
BBICILIMX IOPSAIKOB, cBofsmuecs K|pemeHuto KP Ne3, 3yB
IIEPBOMY, - IPOBEPKA KOHCIIEKTa
- BeinosHeHne KP Ne3
6.3. Jluneiinsie muddepeHmanbapie ypaBHeHUs N-ro mo-| 2 | 1 2/12 | 10,1 |- Bemomunenue KP Ne3 «®HIIL |- xoHcynpTHpoBanue mo|OK-1-
psanka. Jluneiinoe ogHopoaHoe ypaBHeHue. DyHpameH- Juddepenunanbubie ypaBHeHUs» | perieHno KP Ne3, 3yB,
TajbHas cucreMa pewmeHuil. Onpenenutens Bponckoro. - nposepka pemenus KP|OIIK-4 —
Heonnoponnoe nuneitnoe ypasuenue (JIHAY), Bug 00- Ne3 3yB
IIEeTO pemeHus. MeTo Bapualyuy MpOru3BOIBHBIX MTOCTO-
STHHBIX.
JluneliHOE ypaBHEHHE C MOCTOSTHHBIMHU KO3 GHUIIMEHTaMH
HToro ycranoBo4Hasi ceccus 216 6/U6 | 35,1
6.4. Meronpl pemeHus cucreM auddepeHunaNbHbIX| 2 | - 2 47 |- cocraBieHue KoHcrekta «MeTo-|- KoHCynbTupoBaHue 1o|OK-1-
ypaBHEeHUH 1-TO mopsijka JIbl pereHust cuctem JY», pemenuto KP Ne3, 3YB,
- BoinosiHeHue KP Ne3 - mposepka KP Ne3 OIIK-4 —
3yB
Hroro no pasneny 2 8/M6 | 82,1 KP Ne3, koncnekT
Hroro 3umuss ceccust 2 2 47 IK3aMeH
HToro no gucuumnjinHe 18 28/M116|429,3 1 3aver u 2 ’K3aMeHa

U - B TOM YHuCJC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (bopMe.
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5 O0pa3oBaTesbHbIe H HHPOPMAILIMOHHBIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAXOJa IPEIyCMaTpUBaeT HMCIIOJIb30BaHHE B y4eOHOM IIpo-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATUH B COUETAHHM C BHEAYIUTOPHOU pabdo-
TOM ¢ 11e7b0 (POPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3alii U OCYIIECTBICHHS JAEATEIBHOCTH 1O 00pa3oBaTeIbHBIM IIporpaMmaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH paloOTHI,
MEXJIMYHOCTHOW KOMMYHMKAILIMU, NIPUHATUS PELICHUN, JUAEPCKUX KauecTB, B TOM YHUCIIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATLHON AEATENbHOCTH BBITYCKHHUKOB U MOTPEOHOCTEH pa-
ooroznareseii.

BriOupas Ty wim HHyI0 TEXHOJIOTHIO pabOThI C 00yJaIOUIMMHUCS, HEOOXOUMO UMETh B BUJY, UTO
HauOosbIero g peKTa OT ee NPUMEHEHUsT MOXHO J0CTUYb, €CJIM YYUTHIBATh LEIU 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITh HalpaBiieHa M30MpaeMas TEXHOJOTHSA, COJIEp)KaHHe, KOTOpOoe
IIPEJCTOUT NepeaTh 00YYaOLUMMCS ¢ €€ IOMOIIBIO, a TAKXKE YCIOBUSA, B KOTOPBIX OHa OyJ1eT UCIOJIb-
30BaThCAl.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeILHOIO Mpolecca,
IpeanosiaraeT NpsAMYI TPAHCISALUIO 3HAHUM OT IpenojaBaTeis K CTYACHTY (NPeuMMYILEeCTBEHHO Ha
OCHOBE O0BACHUTEIBHO-UILIIOCTPATUBHBIX METOJ0B 00yueHuUs1). YueOHas NesSTeIbHOCTh CTyJEeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOLYKTUBHBIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLHUs — MOCJIEA0BAaTEeIbHOE U3JIOKEHUE MaTepuasla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMH CPEJICTBAMHU.

- MPAKTUYECKOE 3aHITHE, NOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO Npe-
JIO’)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTelbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
QJITOPUTMOM TIOATAIHOTO PEIIEHUS TPOOIEMHOM 3a/1a4yl WK BBINIOJIHEHUS yueOHoro 3ananus. [Ipoekr
IpernoiaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYAECHTOB, HAlpPaBJICH-
HYIO Ha BBIpaOOTKY KOHIIETIIINY, YCTAHOBJIEHUE LeNel U 3a/1a4, GOpMYIHPOBKY OKUAAEMBIX pE3yJibTa-
TOB, OIpEeJIEHNE MPUHIIUIIOB U METOJIUK peIleHHs OCTAaBICHHBIX 3a]a4, IUIaHWpOBaHUe Xo/1a pado-
THI, TIOMCK JIOCTYITHBIX M ONTHMAJIBHBIX PECYPCOB, TIOATAMMHYIO pPEaIN3alnIoO MIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yNIbTAaTOB PabOThl, UX OCMbICIeHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHbBIE THUIIBI IPUMEHSAEMBIX HAMHU B 00pa30BaTEIbHOM JeATETLHOCTH TPOEKTOB:

Hccneoosamenvckuti npoekm — CTpyKTypa npuOimkeHa K (opMary HayyHOTO HCCIIEIOBAHUS
(1oKa3aTeabCTBO AKTYaJIbHOCTU TEMBI, ONpe/eNieHHe Hay4HOHl MmpoOiembl, MmpeaMeTa U 00beKTa Hc-
CIIeJIOBaHMsI, 1IeJiel U 3a7ady, METO/I0B, NCTOUYHUKOB, BBIABM)KEHHE TUIIOTE3bl, 0000IIEHNE pe3ynbTa-
TOB, BBIBOJIbI, 0003HAUEHHE HOBBIX NpoOsieM). Pe3ynbTarom siBisercs yuyeOHas KapTa MO MOJYIIO
Hariei 00pazoBaTeIbHON MPOTrPaMMBbI.

Teopueckuii npoexkm, IPEANONATAIONINA B OTJIWYME OT MPEIbIAYIIEro, KOHEYHBIH MPOIYKT B
CIIEYIOIMX BapuUaHTaX — ra3era K HCTOPUYECKH 3HAUMUMOMY «MaTeMaTUYECKOMY» COOBITHIO (TIpa3i-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hedop-
MaJIbHO, KPaCOYHO 0OPMIIEHHAs; BUJICOPOTIUK «5l Hay4yy Bac pemarTh ...» U T.IL.

Hugppopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS ACATEIBHOCTb C SPKO BBIPAKEHHOM 3B-
PUCTHUYECKOM HaMpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOpPMAIMU O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ 3TON MHpOpMaluel, ee aHanu3 1 00001eHre 1, HaKOHEll, Ipe-
3EHTAIUS 110 MPAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHuxayuonnvle oopazosamenvhvie mexrosoeuu. Opranuszanus oodpa-
30BaTENBHOTO TpoIecca ¢ MPUMEHEHHEM CIEIHaIH3NPOBAHHBIX MPOTPAMMHBIX CPeJl M TEXHHUYECKUX
cpencTB paboThl ¢ nHpOpMaIel (MHpopMannonnyo cpeny yausepcurera MOOJYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOSITeIbHOM padoThl 00yUYar0LIUXCs

ITo mucuumimbe «MareMaTHkay NOpPeAyCMOTpPEHa BHEAyAMTOpHas caMoOCTOsTelIbHas pabora
o0ydJaromuxcs, MpoBOAUMasi B BUAE CaMOCTOSITEIILHOTO M3YUEHHsI JTUTEPATypbl M MHPOPMALIMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPY BBIITOJIHEHUH KOHTPOJIBHBIX PA0OT.

Ilpumepnuvie konmpoavnwvie pavomeul (KP):

AKP Nel «JIuneiiHasi, BeKTOpHas ajaredpa u aHajauTu4yeckasi reomerpus. Auddepennu-
aabHoe ucuuciaenne POID»

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHEIM criocobom; 0) mo dhopmymnam Kpamepa; B) mero-
nom [Maycca
X—2y-3z=3,
3X+y-2z2=9,
2x—3y+5z =-4.
3amanme 2.

1) Haiigure yron mexay BekTopamMu @ 1 b , ecim a = (2; —1), b= (— 2, 2).

[Toctpoiite maHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakKe BEKTOPBI, H300pakarolue:
2a+b,a-3b.
2) VKaXuTe Cpelu HIKEIPUBEICHHBIX BEKTOPOB OPTOTOHAIbHBIC, KOJUTMHEAPHBIC, a TAK)KE KOMILIA-

HapHbIC: a = (— 3-1 4), b= (2,-2,1), C :(2; %; —gj, d= (7;11;8). Berumcnute IwIomaahL Ima-

palIenorpaMma, IOCTPOSHHOro Ha BekTopax b u €.
3ananme 3.
Hamucats ypasrenue npsvoii AB , ecim A(=1;2; 3), B(~1 2;—1). BeUHCITUTE pacCTOSHHME OT TOUKH
A 5TOii TIpsAIMOt 10 TTOCKOCTH, HPOXOoJIel uepes Touky B, mepnenaukymspro sekropy N(0:-3;9).
3ananmue 4.
I[IpuBeuTe K KAHOHUIECKOMY BUIY M HOCTPONTE KpUBYI0 X~ —4X+2y* —4y =0

3ananue 5.
Brruncnure npenenst:

-x* -arcsi . 2x-1-
1+4x-x . 6) Iim3x arcsm2x.B)“m X \/g

a) lim

o0 X+ 3x% +2x* 77 0 cosx—cosPx T xo3 x—3
3aganue 6.
dy d?%y s? X = ctg2t,
Haiimure — u — i KIMii: a) y=e~ * . 0 ]
dx  dx? . ) ) y = In(sin 2t).

3ananue 7.
2X—7

x> -4

CocTaBbTe ypaBHEHUE KacaTelIbHON K KpUBOM: V= B Touke x,=-1. Hapucyiire kacarens-

HYIO U KPUBYIO.

AKP Ne2 «HeonpeesieHHBII M onipe/ieJIeHHbII MHTErpaji»

1. Beouuciure HCOMPCACIICHHLIC NHTCTPAJIbI

1) I(1+tg23x)dx; 2) J‘%
X+ X

3
dx; 3)'farcsin5xdx; 4) J'In_xdx.
X
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2. Beluucnure onpeaeneHHbIE HHTETPANIbI

1)

O 0 |y

(1—sin2x)’dx; Z)I 3) J.i/Z—
X

3. Haiinute miomaau Guryp, orpaHMYCHHBIX JUHUAMH. B 3amade (0) mpu MOCTPOCHUH JIMHUU BOC-

MOJIb3YHTECh TAOIHIIeH Ba)KHEHIINX KPUBBIX B IMOJISIPHOM cUcTeMe KOOpAMHAT:

a) Xy=6, x+y—-7=0; 6) p° =2c0s20.
. . [x=2v2cost, 2
4, Haiinure IMHY YT KPUBOU 0<t<ir
y = 24/2sint, 3

5. Haiitu 00BEM Teia, 00pa30BaHHOTO BpanieHHeM BOKPYT ocu OY  GUrypsl, OorpaHUueHHON JIH-

X2 +y2-4y=0, y=+/3-x (ys\/§-x).

HHUAMMU:

6. BwruuciuTh HECOOCTBEHHBINM HHTETPANT WIIM YCTAHOBUTH €r0 PACXOUMOCTD:

1)Tx3e‘x4dx- 2)} dx

0 1 23\/(4—X)2 .

AKP Ne3 «@HII. {uddepenuuanbHbie ypaBHeHU»

1. Haiitt u mocTpouts obmacTs omnpenenenus dynkimu Zz = In(4— x> —y?) —arcsin(2 - y).

2. Haligute wacTHBIC TPOW3BOJHBIC MEPBOTO MOPSIKA (YHKIUH:

X+Yy

X—y

3. Haifaure rpaguenT ckanspHOTo moms U = X° + y? — 2% u ero Moxyns B Touke M (1,—12) .

z=3xy® —sin(x* +y) +

4. Jlna ¢ysxmum z = In(2x* +3y®) B Touke A(l, 1) HaiiTH TPOM3BOAHYIO B HANpPABIEHHH BEK-
TOpa I =3i+ 2].

5. Hamucath ypaBHeHHE KacaTelbHOM MIOCKOCTH M HOPMAJIH K TOBEPXHOCTH Z =+/9—X* —y? B Tou-
ke M(L 2; 2).

6. Haiitu HamMeHbllee W HauOonbIIee 3HadeHHMe (GYHKIMHM Z =X —Xy+2y>+2y+1

B obmactu D: Xx+y=-5 x=0; y=0.

7. Pemmth nuddepeHnnansHble ypaBHEHUS IEPBOH CTETICHH

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

8. Pemmth nuHeitHbIe HEOTHOPOHBIE MU (hEepeHIINATEHOE YpaBHEHUE ¢ TOCTOSHHBIMU K03 duiin-
eHTaMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y = (x+2)cos3x
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7.

PerunTh 0OHOPOAHYIO cucTeMY AU(D(PEPEHINATBHBIX YPaBHEHHIA:
x'=6x—y,
Vi=x+4y.

AKP Ne4 «Teopusi BeposiTHOCTeii. MaTeMaTH4YeCKasi CTATHCTUKA»

B ypue 12 mapos. Cpeau 3tux 1mapoB 3 Oenbix u 9 yepHbix. KakoBa BeposSTHOCTH TOT0, YTO HayAa-
4y BBIHYTBIH IIAP OKaXKETCS OCIIbIM?

B pagnoctynuu tpu mukpodoHa. [l Kaxaoro U3 MepBeIX IBYX MUKPO(OHOB BEPOATHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tpetbero — 0,9. HaliTu BEpOSITHOCTH TOTO,
YTO B JJAHHBIII MOMEHT BKJIFOUYEHBI 2 MUKpO(]OHAa.

B npopaxe nmerotcst Genble 1 KOpUYHEBBIE SiIIa B COOTHOIIEHUH 2:3, mpudeM npoun3BoacTBo 60%
OenbIX U 71% KOPUYHEBBIX SIMIL AATUPYETCSA AHEM, IPEALIECTBYIOIINM JHIO NTPOJAKH, a OCTaJIbHbIE
gillla patupyrorcs Oosnee paHHMMHU unciaamu. [lokynaTtenb 3akasbpiBaeT siiilja, JaTUPyEMbIE THEM,
IPEIIECTBYIOUIMM JHIO MIPOAAXKH, HE3aBUCHUMO OT UX LiBeTa. KakoBa BepOATHOCTh TOTO, YTO MY
MPOAATYT PEIICTKY OCINbIX SUIl?
Tenedgounnas cerb yupexnenus oociayxuaer 200 aboHeHTOB. BeposTHOCTH TOro, YTO B T€UEHHE
MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHMUT, paBHa 0,7. KakoBa BEpOsITHOCTh TOTO, 4TO B
Te4eHUue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTb TOrO, YTO B T€UEHHWE MHUHYTHI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

3anaH psj pacupeneneHus ciaydainoil Bennunnel X. HaliTu MmaremMaTnueckoe oxugaHue, aucrep-
CHIO U CpeJIHEe KBaJ[paTHUecKoe oTKIoHeHuE. [TocTpouTs QPyHKIHMIO pactpeaeneHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

s HempepbIBHOW CIIy4ailHOW BeNMMYMHBI 3a/laHa (YHKIMS pachpeesieHUs F(X). Tpebyercs

HaWTU MJIOTHOCThH PACTIPEICICHUS f(X), MaTeMaTUYeCKOe 0KMJIaHHE, JUCIIEPCHIO, CpeIHEE KBal-

paTHyecKoe OTKJIOHEHHE. BBIUMCINTE BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIy4YailHOW BETMYMHBI
OT €€ MaTeMaTHYEeCKOro OXHJIaHUs OyAeT He Oosiee CpeTHero KBaJpaTuueckoro oTkioHeHus. [lo-
CTPOUTH rpa@uK (yHKIIHI.

0
F(x) = 1-(1—cost) , 0<x<Z

2 2
1 .

3aKOH pACTIpE/IEIeHHs CHCTEMBI IMCKPETHBIX CilydaiiHex BemuumH (X,Y) 3aman TaGnuiieii.

Haiitu ko3 duiment xoppensuuu f,, U BEPOITHOCTD IONAJAHUS CIIYYaiHON BETUYHMHBL (X ,Y) B

obmacte 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}

15




7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OLIEHOYHbIE CPEICTBA Il NIPOBeIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyKTYpHBII
PYKTYP [Tnanupyemblie pe3ysibTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpeACTBA
KOMIIETEHIINU

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIILJIEHH

10, AaHAJIN3Y, CHHTE3Y

3HaThb - OCHOBHBIC MNOHATHS M METOJbI Mate- | 1. CDOpMy.]'II/IpOBKI/I OCHOBHBIX TCOPEM (CBOﬁCTB, MMPU3HAKOB H3Yy4YaCMbIX HOHHTI/Iﬁ, H606XOI[I/IMBIC n
MaTH4CCKOro aHajnsa JIOCTaTOYHBIC YCIIOBHS) B U3YYaeMBbIX pa3jenax Kypca.
2. Metoabl pacKpbITUSI HEONPEIeIEHHOCTE!, BRISICHEHUS! HEMPEPHIBHOCTU (DYHKIIMU OJHOM MepeMeH-
HOM.
3. AIroput™M NpUOIMKEHHOTO BBIYUCICHUA (QYHKIMH C MOMOLIbI0 nuddepeHiana; HanucaHus
YpaBHEHHUs KacaTeabHOU MpsIMOH (TJIOCKOCTH).
4, AJ'IFOpI/ITM IIOJIHOI'O UCCIICAOBAaHHA (bYHKI_II/II/I
5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIMH, a TaKXKe METOJbl MHTETPUPOBAHHS OC-
HOBHBIX KJIaCCOB (bYHKI_[I/Iﬁ
6. CriocoOBblI BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB
YmMmeth - KOPPEKTHO BBIpAXaTh U apryMeHTu- | Ilpumepnvie 3a0anun u 3adauu
POBAHHO 0OOCHOBBLIBATH MOJIOKEHUS 3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
IPEIMETHOM 00J1aCTH 3HAHKA ¥ METO- | 3agaua 2. Boruucanre npezen no npasuny Jomurans lim w
JIOB MaTeMaTUYECKOr0 aHAJIN3a I X2 X’ —4
HOCTAHOBKM M PEIEHUsS KOHKPETHBIX 3aganne 3. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa QYHKIIUH OJTHON TIEPEMEHHOM.
IIPUKIaHBIX 3724 3amaya 4. KakoB reoMeTpHUECKHil CMBICI OIPEICICHHOTO HHTETpania OT JaHHOK (YHKIMU B TAaHHOM HHTEpBaJie B AeKap-
TOBOM CHCTEME KOOpAUHAT?
Bnaners - HaBbIKAMHU UCIIOJIb30BaHUs Jioruue- | IIpumepnvie npakmuueckue 3adanus

CKHA BEpPHO, apryMEHTHPOBAHO U SICHO
CTPOHUTh YCTHYIO U NHUCHBMEHHYIO pEYb
Ha PYCCKOM $sI3bIKE, TOTOBUTh U PEaK-
TUPOBaTh TEXHUYECKHUE TEKCThI C Ma-
TEeMaTHYECKON CHMBOJIMKONH Wi (Hop-
MyJIaMH, ITyOJIUYHO MPECTaBIATh CO0-
CTBEHHBIE M W3BECTHBIC HAyYHBIE pe-
3yJBTAThI, BECTH IUCKYCCHH;

- HABBIKAMM M METOJMKAMHU 0000I1e-

3apnanne 1. CucremaTtnsupyiite u 0000IIMTE BCE KIIOYECBHIE MOHATHS M IPHEMBI PEIICHMS THIIOBBIX 3a/ad IO TeMe
«[IpousBonnas» u «[IpumeHeHne NPOU3BOAHON NpH UcciIe0BaHNU QyHKIMIY. PesynbraT odopMuTe B BUE TaOIUIIBL.
3amaua 2. [y perieHus 3aa4un cleIanTe CXeMaTHIECKUH YepTexk U MOJIydnTe (GYHKIMOHAIBHYIO 3aBUCMOCTb 110 yKa-
3aHMIO K 3ajade. Halinnte obnacte omnpeneneHus 3Toil QYHKIMK 110 CMBICTY 3a/laud. BeraucnnTe 3HaYeHus 3T0i QyHK-
UM TIPU TPEX Pa3IMYHBIX 3HAYCHUAX aprymenTa. Mccneayiite QyHKIMIO HA HaubOobIee U HanMeHblee 3HaueHus. OT-
BETHTE HA BONPOC 3aJa4H.

«CeueHnie TOHHENS UMeeT (popMy MPSIMOYTOIBHHKA, 3aBEpPIIEHHOr0 NOIXykpyroMm. [lepumerp ceuenns 18 m. IIpu xakom
pazuyce HoJIyKpyra IUIOLIab CeueHNs OyIeT HanOoIbIei?»

0G603HaubTe pajanyc HOMyKpyra uepes I 1 BbIpasute miomans S cedenus kak pynxumo ot I 2 S =S(r).

3a11a}me 3. Ha xakoii BeicoTE I HaJ LCHTPOM KPYIJIOro CToJIa paauyca a CJIeAyeT NOMECTUTH JIaMIly, YTOOBI OCBCHICH-
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HUA pE3YJIbTATOB PCIICHUA

HOCTb Kpast croja Obita Hanbospuiei? (CaMOCTOsTENbHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH NOTPEOYIOTCS [UIsl pEILICHHUs! TAaHHOU 3aJ1auu).

OIIK-4 - roTOBHOCTBIO C €CTECTBEHHOHAYYHBIX NMO3UINH OleHMBATHh CTPOEHHEe, XUMUYECKH 1 MIUHEPAJIbHBII COCTaB 3¢MHOIi KOpPbI, Mop(oJioruye-
CKHMe 0COOEHHOCTH U FeHeTHYeCKHe THUIIbI MeCTOPOKIeHNH TBEPABIX MOJIe3HBIX HCKONMAEeMbIX NP PelIeHUH 33124 10 PAIHOHAJIBHOMY M KOMILJIEK C-
HOMY OCBOEHHI0 Ire0pPecypCHOro NoTeHnnaia Heap

3HaTh

- OCHOBHEIE ITOJIOKEHHSI TEOPUH TIpeie-
JIOB ¥ HEMPEPHIBHBIX (YHKIWA, rpadu-
KH OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHN
U UX CBOWCTBA, OCHOBBI YHCJICHHOTO
pelieHus TPaHCLUEHACHTHBIX YpaBHe-
HUH,

- OCHOBHBIE TeopeMbl auddepeHu-
QIBHOTO U MHTErPAbHOTO MCUHCIICHHUS
(hyHKIIMA OJHONW M HECKOJIBKHX TIepe-
MEHHBIX, MeTO/bl AudhepeHraIbHO-
IO WCYWCIICHHS HCCIIeOoBaHUs (DyHK-
LU, OCHOBBI YUCJICHHBIX METOAOB BbI-
YHCJICHUS ONPEAEICHHBIX HHTETPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANbHBIX YPaBHEHHN U Me-
TOJBI MX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MAaTEMATHYECKON CTaTUCTUKU

Teopernyeckne BOIPOCHI Il 3a4eTa H IK3aMEHOB
1 kypc 3umHss ceccus (3a4eT)

1.

COoNoOR~WN

Matpuup! u neiictBust Ha HUMHU. CBOMCTBa AEMCTBUI HaJl MaTpuLaMH.

Onpenenurenu I u Il nopsaakos. Onpenenurenu N nopsaka v UX CBONCTBA.

Cucrtembl THEHHBIX anredpanyeckux ypaBHeHuil (CJIAY) u ux 3anuch B MaTpUYHOM BHUJIE.
OO6partHasi MaTpUIIa U €€ BEIYHCIICHUE.

Pemenus CJIAY MaTpU4YHBIM METOJOM.

®opmynsl Kpamepa

CkasipHOE IPOU3BEICHHE IBYX BEKTOPOB M €T0 CBONCTBA.

BekropHOE npon3BeieHre AByX BEKTOPOB M €TO CBOMCTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas HJiesl aHAIUTUYECKON FeOMETPHH, IPUMEHEHUE BEKTOPHBIX IPOU3BEICHUI.

. Ipsimas Ha mnockocTu. Pa3nuuHble BUABI ypaBHEHHI NPSMON HA IUIOCKOCTH.

. Yroa MexJy NpsIMbIMU Ha INIOCKOCTH. PaccTosiHue OT TOUKH 10 NPSAMOM Ha IUIOCKOCTH.

. OnnuIc u ero cBoicTaa.

. I'unmep6ona u e€ cBoiicTBa.

. Ilapabona u e€ cBoiicTBa.

. IImockocts B mpocTpancTBe. PaznuuHble BUIbl YPABHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

. Yroa MexJy MI0CKOCTAMU. PacCTOsiHUE OT TOUKHU JI0 IUIOCKOCTH.

. Ipsimas B nmpocTpaHcTBe. Paznuunble BUABI ypaBHEHUH NPSIMOM B IPOCTPAHCTBE.

. B3anMHoe pacnonoxeHne MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsKa.

. Kpusas B mpoctpanctse.

. ®@ynkums. Croco0Os! 3aganus. O6nacTs onpeznenenus. OCHOBHBIE 3IeMeHTapHbIe (QYHKIIMH, X CBOMCTBA, TpaduKy.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckonedHocTH. OHOCTOPOHHHE TIPEIEIBL.

. beckoreuno mansie n 6eckoHEUHO O0bIINE QYHKINHU, CBSI3h MeX Ty HUMH. CBoiicTBa 6€CKOHEYHO MaJBIX (PyHKIHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneneHHOCTEN.

. 3aMevaTenbHbIe TIPEIeTHI.

. CpaBHeHHE OECKOHEYHO MAJTBIX (QYHKINH. DKBUBAICHTHBIE OECKOHEYHO Manble (YYHKIIMHA U OCHOBHBIE TEOPEMBI O

HHUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO IPEACIIOB.
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HUS
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28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbiBa U UX KiIacCH(UKaIus.

29. IlponsBoHast GyHKIMH, €€ TeOMETPUIECKHH 1 (PU3NUECKHUI CMBICIL.

30. YpaBHeHUs KacaTelbHOI 1 HOpMai K KpuBoi. [nddepeHunpyeMocTb GYHKIMH B TOUKE.

31. IIpon3BomHast CyMMBI, pa3HOCTH, IPOM3BEACHU, YacTHOTO (yHKIui. [Ipon3BomHas cI0xkHOI 1 00paTHOH QyHKIHHA.

32. IudpdepeHnnrpoBaHue HESBHBIX U ITapaMeTPHUIECKH 3aJaHHBIX QyHKIui. Jlorapudmmaeckoe nuddhepeHupoBaHme.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennnan pyaxmmn. [ eomerpudeckuii cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHnanax.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIEC TeOpeMbI TU(PepeHIHaTbHOT0 ucuncienus: Poms, Jlarpamka u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QyHKIMH. DKcTpeMyMbl GyHKIMH. Heo0Xxo1mMMoe 1 JOCTaTOYHOE YCIIOBHS IKCTpEMyMa
¢dyHKIHH.

39. Haubosnbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKITUH HA OTPE3KeE.

40. Beimykiocts rpaduka Gpynkunu. Toukn nepern6a. Heo6xoauMoe n 10cTaToyHOE yCIOBHS TOUEK Ieperuoda.

41. AcumnToTsl rpaduka GyHKIHH.
1 kypc JeTHss ceccusi (IK3aMeH)

42. TlepBooOpasnas. HeonpeneneHHslil nHTErpai 1 ero cBoiicTBa. Tabimna OCHOBHBIX HHTETPANIOB.

43. OcHOBHBIE METOJIbI MHTEIPHUPOBAHMS: 3aMEHa NIEPEeMEHHOM 1 HHTEIPHPOBAHME TI0 YaACTSIM.

44. OnpeneneHHBIH MHTETPAN KaK Mpee]l HHTErpallbHOM CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — Jletioauma. OCHOBHBIC CBOWCTBA ONPEACICHHOTO HHTErpaa.

46. BpluncieHue ONpeJelICHHOTO HHTerpajia (3aMeHa NepeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX ¥ HEUETHBIX (DYHKLUI B CHMMETPUYHBIX TIpeJieiax.

47. HecoOcTBEHHBIE UHTETPAIIBI.

48. T'eomerpuueckue v HU3MYECKUE TPUIIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.

49. Oo6nactp ompeznenenust OHII. [penen, HenpepsiBHOCTh. CBOWCTBa (YHKIMH, HENPEPHIBHBIX B OTPaHMYCHHOH 3a-
MKHYTOH obmactu.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSIJIKA, UX TEOMETPHIECKOE NCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIMX MOPSIIKOB.

52. IuddepenuupyemMocTs U MOIHEIH auddepennman GpyHkuun. MlHBapraHTHOCTD ()OpPMBI OJTHOTO TuddepeHIpana.

53. I[pumenenue nosHoro auddepeHnnana K npuOImKeHHbIM BhMuCIeHHIM. [IuddepeHnnans! BICIINX TOPSAKOB.

54. TpousBoaHas cinoxxHoit pyHKkuuK. [ToHas npon3BoHas.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKINHU IBYX epeMeHHBIX. HeoOXxommmoe i 0CTaTOuHOE yCIOBHE SKCTpEMyMa.

58. Hawubosnbiiee n HanMeHbIIee 3HaYCHHS (YHKIIMK B 3aMKHYTON O0JIaCTH.

59. Juddepennmnanbaple ypaBHEHUs: OCHOBHBIC TOHATHL. 3a1a4, TPUBOJIIHUE K n(PepeHIINaTIbHbIM YPaBHEHHSIM.
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60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHInantsHoro ypaBHEeHHS.

VYpaBHEHUS ¢ pa3aeaAIOIUMUCS TEPEMEHHBIMU.

OnHopoanble quddepeHmansHble ypapHeHHs | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHymu.

YpaBHeHHUe B TONHBIX Auddepennnanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYyCKAOLIe NOHWKEHUE MTOpsAKa.

Jluneiinple mudQepeHnaIbHbIe ypaBHEHU BhICIINX NOopsiakoB. UaTerpupoBanme JIOAY ¢ mocTosHHBIME KO3 Pu-
LUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHJY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocrossHHBIME K03(h(UIIMEHTAMH ¥ PABOW YacThIO CIIEIUAILEHOTO BHIA.
Cucrtembl muddepeHnanbHpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH pelieHusl. MeToJ| HCKITIo-
YeHUs IJIs1 PELICHUS] HOPMAaIBHBIX CHUCTEM AU GepeHINaIbHBIX YPaBHEHHUH.

2 Kypc JieTHsis ceccust (IK3aMeH)

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEIIECHHS, COUCTAHHSL.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHNE, COOBITHE, BEPOSITHOCTD COOBITHS.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

Cxema bepnymnn, dopmyna bepHyny, HauBeposTHeHIIIee YUCIIO MOSBICHUH coObITHs A B cxeMe bepHymm.
ITpubnmxenusie GopMynsl B cxeme bepHymm.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrIOCOObI €€ 3ananusi. OyHKIUs pacipeaecHus.
MaremaTHueCcKo€e 0XKHUIaHUE JUCKPETHOU C1y4ailHON BEJIMUYUHBI U €T0 CBOMCTBA.

Jlucniepcus AUCKPETHOM CiTydaifHOM BeMTMUMHBI U €€ cBolcTBa. Cpe/lHee KBaIpaTHUECKOe OTKIOHEHHUE.
HenpepsiBHas cinydaiinas BenmunHa. CBOMCTBa (GYHKIIMH pactipeieIeHus.

I11oTHOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMUHMHBI U €€ CBOUCTBA.

UYucnoBble XapaKTEPUCTUKU HEMIPEPBIBHBIX CIyYalHBIX BEIUYUH.

PaBHOMEpHBII ¥ TOKa3aTENbHBIA 3aKOHBI PACPEEICHUS HETIPEPBIBHBIX CIyYalHbIX BEITUYKH.
HopmanbHblll 3aK0H pacnpefeneHus U ero CBOUCTBa

VYMmetrs

pemaTte 3aJa4yu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHInanbHbIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema:
1. Perunts MarpuuHoe ypaBHenue X+3(A-B)=4C, rne
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YpPaBHEHUH M MX CHUCTEM; ONPEICIATh
3 PEKTUBHOCTEL peIIeHUs 3a7aqu, I10-
JYYEHHOTO € TIOMOIIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh 3(PPeKTUBHBIC
pe3yibTaThl 00pa0OTKU 3KCIICPUMEH-
TaJbHBIX JAHHBIX OT HEA((HEKTUBHBIX

L )5

2. Pemmnth cucTeMbl NHHEHHBIX anreOpandyeckux ypaBHeHuil no ¢opmynam Kpamepa, MaTpHYHBIM METOJIOM, METOJIOM
l"aycca:

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

amaA . AL36), A(221), A(-L01), A(-46-3).

Haittu: 1) muay pebpa Ak, i 2) yrox Mexnay pedbpamu Ak, u AA, ;

3. JlaHbl KOOpPIAMHATHI BEPIIMH INHUPAMHIBI

3) yroa Mexay peopom Al Y TPaHBIO AhAS ; 4) uomaas rpaHu AhAS 7 5) o0beM mupamuab.
B tpeyromsauKe ¢ Bepumaamu A(2,1), B(5,3), C(-6,5) HaliTH [IHHY BBICOTHI U3 BEPIIUHBI A.
Hanucats KaHOHWYECKHE M TApAMETPUYECKHE YPABHEHHUS MPSIMOMA, poxosiieit uepes Touku M(2,1,-1) u K(3,3,-1).
CocTaBuTh ypaBHEHHE IIOCKOCTH, poxosmieit yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloxazate, 4TO IpsAMBIE TapaylIeIbHbL:

X+y-z=0
X+2 y-1 z
3 2 1, x-y-52-8=0

Noos~

3 -2
8. Brrunciure npeensr:
1+4x-x* &) [im SX Arcsin2x .
m e —

B) . x/2x—l—\/§
2 ’ lim————

a) lim o 3
+ 2X x=0 COSX — COS” X X3 x—3

x—o X + 3X
d — =
9. Haiiure & s Gynkunii: a) y = e xz. 6) " Ctgz.t'
dx y = In(sin 2t).

10. BeruuciuTs: (1— i)28 .
111. Haiiti HeOnpeNENEHHBIM MHTETPAIL  a) I sin 3x-cos 5xdx , 6) J' 1-cosx dx ® I(ZX +5)-e*dx.
(x—sinx)®

xdx

V20
12. BpIYMCIUTH ONPeIeNICHHbI HHTErpall I —_.
[.2
> Vx“+5
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2
13. Haifti miomans ¢urypsl, orpammacuuoi mmamavmm: X =4, Y© =4X.

_fa_y2 _ 2 3
14. Haiitu 1 mocTpouTh 001aCTh OnpeeneHus (yHKINN U=y9-X"—y" +(x-y) .

3 -
15. Haiitu nomubii muddepennman pynxmun: £ = X In y—sin 2Xy-
16. Hajiti 9acTHBIC NPOM3BOAHBIE IEPBOro MOpsiaka (QyHKUHH: Z = 5x° y3 + In(x + 4y)

N [2 2
17. HanucaTh ypaBHEHHE KacaTeIbHOMH IIIOCKOCTH U HOPMaJIH K MoBepxHOocTH Z =4/ X~ + Y™ B Touke (3,4, 5).

18. Pemmre 3anauy Komm: ycos® xdy = (y2 +1)dx . y(0)=0.
19. Haiizure obuee pewenue mudpdepentuansuoro ypasuerns V' +y' = e?*.
20. Pemuts 0gHOPOAHYIO CUCTEMY TU(QepeHINATEHBIX YPaBHCHUH:
x'=6x—y,
Yy =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanONpPUEMHHUKOB, Y 55 BBIIUIM M3 CTPOs JamIiibl. HaiiTH BEpOsITHOCTH TOTO,
YTO B3SITHIN HayJady NPUEMHHK Oy/IeT NCTIPABHBIM.
22. IlpuHnMaeM BEpOSTHOCTH POXKICHUS MaJbiMKa M IEBOUKM paBHBIMH. Haiitn BeposiTHOCTH TOTO, uTO cpenu 10 HOBO-
POXIECHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHMYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUUCIIUTH €€ MaTEMAaTUIECKOE 0XKUIAHNE, JUCTIEPCHIO U CPEIHEE KBAIPATUIECKOE OTKIIOHEHUE.
24. lana GyHKIUS pacTpeieIeHUs] HeIPEPBIBHOW CITyJ4alHON BETUIUHBI X
0 npu x<0
0,25x*(x+3) mpu 0O<=x<=1

F(x)= 1 npu x>1

Haiiti mmotHOCTH pacnpenenenus f(x), mocrpouts ee rpaduk, BEpOSTHOCTH HONAJaHus B 3afaHHbI uHTepBain [0,5; 2],

Mx, Dx, O-X.

Bnanets

- IPaKTUYECKUMU HABBIKAMHU
WCTIOJTb30BAHUS MaTEMATHUECKUX
MOHSATHH U METOJ0B (M3y4aeMbIX

Ilpumepnuie npuknaonsie 3a0auu u 3a0aHUsA

3agaua 1. [IpoBepurs, JiexKat U TOUKU A(l; 0; 1), B(4; 4; 6), C(Z; 2, 3) " D(lo; 14, 17) B OJHOMW IMIIOCKOCTH.
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pa3zenoB MaTeMaTHUKN) NP PELICHUN
MPUKIIAIHBIX 33]1a4;

- HaBbIKaM¥ 00O00IIIEHNUS Pe3yIbTaTOB
pelIeHus, pe3yIbTaToB 00paboTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- croco6aMu OIEHUBAHUS 3HAUUMOCTHU
Y TIPAKTHYECKON MPUTOTHOCTH TONY-
YEHHBIX PE3YyIbTaTOB

3amaua 2. [Ipu nmoctpoeHUH BUCSYEro MOCTa yepe3 peuky «Tuxas» W BBISICHEHWH HaJIe)KHOCTH COOPYKEHUs, CTYICHTHI
CTPOHOTPSAa CTOJIKHYJIUCH C PEILICHUEM ClIeIyIoIeH 3a/1auu:

Tpoc, noaBelIeHHBIN 3a JiBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperieHus paBHO 24 M. ['myOuHa mpormba Tpoca Ha pacCTOSHUHM 3 M OT TOYKU KperureHus paBHa 40 cm. OmnpenemuTsb
riyOuHy nporuba Tpoca noceperHe MeXIy KpeIUIeHUsIMU.

N F=@L25)
3angaua 3. Haiitu paboty cuisl 9JIEKTPOCTATHIECKOTO MOJISL, 110 IIEPEMEILICHHUIO INMEKTPUUECKOTO 3apsiaa u3
TOYKH M, = (0’ 4 2) B TOYKY M, = (4’ [k 4).
. X—COSX
lim——

X—0

3ananue 4. [Toxaxure, 4TO mpenet X+COSX He MOKET OBITh BBIUKCIICH 1O TpaBmity JlonuTans. Haliaure 3ToT npenen
JIPYTHAM CIIOCOOOM.

3aganme 5. 3aBHCHMOCT ITIYTH OT BPEMEHH IIPH TPAMOJMHEWHOM JIBWKCHMH TOYKH 3aJa€TCSl  ypPaBHEHHUEM
3 2
S==t"+2t° —3,rne S-nyrs B M, a t Bpems B c. Beraucnure ee ckopocTh U yckopeHue B MoMeHT Bpemenn t = 4C .

—q_ .2 _
3agava 6. K rpapuxy dyHKIHH f [ﬂ =3-x B ero Touke ¢ abcuuccoi™0 T 1HpOBe:z[eHa KacarenbHas. Hailtu mnomanb

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPE3KaMH, OTCEKAEMBIMH €I0 Ha OCSIX KOOP/IMHAT.
3apaya 7. B mapke arrpakunonoB roposa N OIMH M3 OTPE3KOB TPAEeKTOPUH JBIDKEHHUS I0e3[a B «AMEPHKAHCKHX rop-

y CS(t) = Asin(ot + @,)
Kax» IPEeACTaBIsIeT COO0H CHHYCOUAY: 0/, rne A, po 1 @ — N3BECTHBIEC YHCIIA.
OnpenenuTs yroi HaKJIOHA K TOPU30HTY MOCETHTENS aTTpaKIMOHa J[. B MOMEHT BpeMeHH 11 ero ABMKEHHUS 10 ITOMY OT-
PE3KY.
3apnanmue 8. [logymaiiTe, ¢ TOMOIIBIO CPEJICTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIIeTYIONIYIO 3a1ady.
«lns yOOpKHM cHera Ha yJMIax TOpoja HCIOIb3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaoT B TEYCHHE CBETIIOTO
BpEMEHM CYTOK ¢ 6 110 18 uacoB ¢ MOCTOAHHOI ckopocThI0 Yoopku cHera 400 (M3/4). 3MeHeHue o6beMa CHera, Bblaja-

ds 2
— =120 - 51,
dt 'meS(I]

I A —
cuera (B M°), BBINaBIIEro 3a Bpems t (B 4acax), 0<1<24. B yomenr Bpemenn’ = 0 Ha ynuiax ropoza jexur 1000 m3

S(I) »

IOIIETO Ha YJIHMIBI TOpOoAa B ropoa€ B TCUCHUC CYTOK, MOXXHO OIIMCATh YPABHCHUEM — 00BEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOoM CHera, JIeXkKalIero Ha yIuIax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok nmpoBeneHnst MPOMEKYTOYHOH ATTECTALMH, MOKA3aTeJH M KPUTEPUH OLICHUBAHMS

IIpomeskyTouHas aTTecTanus Mo JTUCHMIUIMHE «MaremaThka» BKIIOYAeT TEOPETHUYECKHE BOIPO-
Chbl, ITO3BOJISIIOIINE OLEHUTHh YPOBEHb YCBOCHMSI OOyUYaIOLMMUCS 3HaHUHN, U IPAKTUUECKUE 3a/1aHNUs, BbI-
SBJISIIOIINE CTENEHb CPOPMHUPOBAHHOCTU YMEHHMH U BIAJeHUH, IpoBOIUTCA B (hopMe 2 3K3aMEHOB U B
¢dbopMme 2 3a4eToB.

DK3aMeH M0 JaHHOH JUCLMIUIMHE NTPOBOAUTCS B YCTHOM (pOpMe MO 3K3aMEHALMOHHBIM Ouieram,
KKl U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUI BOIPOC U J1Ba IPAKTUUECKUX 3aJaHUSL.

IToxa3aTrenu U KpUTepPUHU OLICHUBAHUS 3a4eTAa:

- JUIA ¢1a4H 3a4eTa o0yJaromuiics nmokassiBaet copmupoBanHocts komnerenuii OK-1 n OIIK-
4; T.e. CTyNEHT JIOJDKEH I0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUSA U OO0bACHEHMs MH(OpManuu,
MHTEJJIEKTYaJIbHbIE HABBIKU PELLEHUS 3a1a4;

- 3a4eT He CAaH, €CIM pe3ysibTaT O0y4eHUs HE JOCTUTHYT, OOydaroUIMiics HE MOXKET IOoKa3aTb
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHS HH(DOPMAIIK, HE MOXKET ITOKa3aTh HHTEIICKTYyaIb-
HbI€ HaBBIKU PELICHUS IPOCTHIX 3aa4.

Iloxa3aTenu U KpUTePUH OLICHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» — O00y4aroIUIiCs IEMOHCTPUPYET BBICOKHI YpOBEHb C(OPMHUPOBAHHO-
CTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HaHHE YIeOHOTro Marepuaia, CBoOOoI-
HO BBIIOJHSIET MPAKTUYECKHE 3aJlaHMsl, CBOOOJHO ONEpUpYyeT 3HAHUSIMHU, YMEHUSMH, IPUMEHSET UX B
CUTYalUsIX TOBBIILIEHHON CI0XHOCTH.

— Ha OILICHKY «XOPOLI0» — 00YYaIOIIMNCs IEMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHMSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTENbHbIE OLIMOKHU, He-
TOYHOCTH, 3aTPyJHEHUS NPH aHAJUTUYECKUX OINEpalusX, MepeHoce 3HAaHWN U yMEHUI Ha HOBBIE, He-
CTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «Y/AOBJETBOPHUTEJIbHO» — OOYYalOLIUIiCS IEMOHCTPUPYET IMOPOTOBBIH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPUATHH JOMYCKAIOTCS OIIUOKH, IPOSIB-
JsieTCs OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB, O0YYaIOIIUIICS UCHIBITHIBAET 3HAYUTEIbHBIE
3aTpyJHEHUS MPU OTIEPUPOBAHUY 3HAHUSMU U YMEHHUSMH MPU UX IEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEJIbHO»— 00yJaroIUIics 1eMOHCTpUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOr0 MaTepHaa, JOMyCKAaeT CyIECTBEHHbIE OIMOKH, HE MOXET M0Ka3aTh WHTEIIEKTyallb-
HbIE HABBIKM PELICHMS MPOCTHIX 33134 WM HE MOXET MOKa3aTh 3HAHUS JJa)Ke Ha YPOBHE BOCIIPOM3BEIE-
HUS U 00BSICHEHNS HH(OPMALIUH.

8 YueOHO-MeTOoAnIecKoe U TH(OPMAIIMOHHOE 00ecIeueHne TUCITUILTHHbBI

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boiciias maremaruka: yueonuk / B.C. HlunaueB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: sl aBTOPU3. T0JIb30BaTENEH.

2. Maremaruka: yae0. mocobue / FO.M. [lanunos, JI.H. XXypbenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THOPA-M, 2019. — 496
c.— (Beicmiee oGpaszoBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcrt: 3M€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Peskum gocTyma: st aBTOPH3. MOJIb30BaTE-
nei.

0) JomosiHuTEILHAS JIUTEpaATypA:

1. Teopus BepoATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKA: YueOHoe mocobue / buprokosa JL.I'.,
Bbo6puk I'.'U., MatseeB B.U., - 2-¢ uzn. - Mocksa: HUL| MH®PA-M, 2017. - 289 c. (Bricmiee 06pa3o-
Banue:  bakamaBpuar) ISBN  978-5-16-011793-5. -  Tekcr: anekrponnsni. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: assi aBTOpH3. OJIb30BaTENCH.

2. MaremaTHka B mpuMmepax u 3aaayax: yue0. mocodue / O.M. [lertspesa, JI.H. Xypbenko, I'.A.
Huxonosa, H.B. HukonoBa, C.H. Hypuea. — MockBa: UH®PA-M, 2019. — 372 ¢. — (Bsicmee 00-
pazoBanmue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: osnektponnsni. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802

3. Hanko, ILE. Beicmas maremaTuka B ymnpakHeHHsX u 3amadax. (B 2-x wactax) [Teker] /
I1. E. Hauko, A.T. Ilonos, T. 5I. KoxxeBaukoBa. - M.: Breicmas mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®duxterronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: ydeOHUK: B 2 vactsx / .M. duxrten-
ronell. — 11-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcT : 3eKTPOHHBIHN // DIEKTPOHHO-OMOMMOTeUHas cuctema «Jlaupy : [caiT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Uit aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, [.M. OCHOBBI MaTeMaTHYECKOTO aHanMK3a: yueOHUK: B 2 dactsax / [.M. duxreH-
ronell. — 10-e usn., crep. — Cankr-llerepOypr: Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 ¢. — ISBN
978-5-8114-0191-8. — TekcT: 21EKTPOHHBIN // DNEKTpOHHO-OMONMHoTeuHass cuctema «Jlanpy : [caiT].
— URL: https://e.lanbook.com/book/115730 (mara obparienus: 06.10.2019). — Pexum moctymna: s
aBTOPU3. NOJIb30BATENECH.

5. lllumaues B. C. 3amaunuk mo Beicmieit Mmatemaruke: ydeb. mocooue / B.C. Illumaues. — 10-e
u3a., crepeotunt. — MockBa: MHOPA-M, 2020. — 304 c¢. — (Bricmee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. Abpamosa, 1.M. DneMeHThl BEKTOPHOI aireOpbl U aHAIMTHYECKOW reoMeTpuun: Meroauueckue
yKa3zaHus Juist cTyieHToB | kypca Beex cnenuansHoctedl. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpain: Terpanb-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpussie u nosepxuoctu 2 nopsiaka. [lomspaas cucrema koopauHar. [IpakTu-
kyM — Marauroropck: 'OY BIIO «MI'TY nm. I''M. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO TIEPEMEHHOT0: MeTou4ecKkre yKa3aHus U Ba-
pUaHTBl MHIMBUIYaJIbHBIX 3aJaHUN I CTYJEHTOB BCEX crenuanbHocteil — Marnuroropek: I'OY
BIIO «MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. I'pauea, JI.A. OmnpeneneHHblii MHTErpall: METOIMYECKHUE YKa3aHUs JUlsd CTYACHTOB — Maruuro-
ropck: ['OY BIIO «MI'TVY um. I''1. HocoBay», 2010 — 12 c.

6. I'paueBa, JI.A. DnemMeHThbI TUHEHHON anreOppl, BEKTOPHON anreOpbl M aHAIUTUYECKOH T'eOMeT-
pun: YuebHoe nocodue. - Marautoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHblii npakTikyM 1o ctatuctike ¢ npuMmeHeHrneM EXCEL: Meron. ykas.
JUIsi 1abOpaTOPHBIX padoT Mo MaTeMaTH4ecKol cratucTtuke.- Marautoropck: 'OY BIIO «MI'TV uwm.
I"'". HocoBa», 2009 — 40 c.

8. M3ocoB A.B. 'apmonnuecknii aHanm3: MeToaudeckne yKa3aHusl W BapUaHThI 3aJIaHUN I ca-
MOCTOSTEIbHON paboThl U KOHTPOJIA 3HaHUH cTyneHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposiTHOCTh. YacTs 2: Meton. ykas. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. TlpomsBomnas u nuddepenmman ynxmun. [Ipaktukym.- MarHuTOrOpceK:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Masyenko E.I1. UccnenoBanue ¢ynknuii u nmoctpoenue rpadukos. [Ipaktukym. — Marauro-
ropck: 'OV BIIO «MI'TY um. I'.'1. HocoBax, 2011. — 20 c.

12. CaBymkuna H.®. KomOunaropuka. CoOsitie u BepositHocTh. Yacts |: KomOuHaropuka. An-
reOpa coObITuii: MeToa. ykazaHus Mo Aucuuiuiiie «MaTemaTuka» Ui CTyAeHTOB | Kypca Bcex crenu-
anpHOCcTel. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPCHI:

1. Akmanosa 3. C. HeonpezeneHHblif HHTErpai: OT TEOPUHU K MpaKTUKe [ DIeKTpOHHBIN pecypc]:
yuebnoe nocoodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 s5iekTpoH. onT. AUCK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBeneHus g0ocTynHbl Takke Ha CD-ROM.

2. Amnanutnueckas reometpus [OnekrponHslit pecypc]: mpaktukym / T. I'. Ky3una, O. C. Annpo-
cenko, T. B. Mopo3oga, O. B. IlerpoBa; MI'TY. — Marnurtoropck, 2010. — 114 c. : un., Taéa. — URL:
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https://e.lanbook.com/book/112051
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuupl. Onpenenutenu. CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEHUN
[DnexTponHbIi pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenera ;
MI'TY. - Marnutoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonekrt. - ISBN 978-5-9967-1000-3.

4. bounapenko T. A. MHTerpasibHOE MCUUCIICHUE PYHKIIUNA OJHOU MTePEMEHHOM [ DIEKTPOHHBIN
pecypc] : yueoHoe ocobue / T. A. bongapenko ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH.
omt. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTHka: npeiensl 1 HEMPEPbIBHOCTh (PYHKIIUHM OJHOM nepeMeHHou. [Ipax-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 snextpoH. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonexr. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepenuanbubie ypaBHeHUsI [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBbEKT.

7. N3ocora JI. A. OcHOBBI MaTEMaTHYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe mocooue.
Y. 1. IuddepenunansHoe ucuncieHne GyHkuuu ogaon nepemennoii / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. @yHKIINHN HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOe oco-
6ue / B. A. Koporeuxkas, 1O0. A. U3sekoB ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBbeKT.

9. Teopus BepOSITHOCTEH M MaTeMAaTHUYECKAasl CTATHCTHKA: 3JIEKTPOHHOE Y4eOHOE ITOCOOHUE U MpaK-
TUKYM C JIabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Maraurtoropck : MI'TVY, 2013. - 1 anektpoHn. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

1.
Haumenosanwue I10 Ne noroBopa Cpok neiCTBUS TULCH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020
Security JUTS Om3Heca-
CranmapTHBIN
7Zip CBOOOHO PaCIPOCTPaHAEMOE 0eccpoyHo

2. wuHbpopmaunoHHble cetu HTepHeT:
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https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

1) Poccwuiickas rocynapctBeHHast Oubnuoreka [DnekrponHbiit pecypc] /Llentp undopm. TexHomo-
ruii PI'b; pen. Bnacenko T.B., Web macrep Kosmosa H.B. — Dnekrpon. [lan. — M.: Poc. T'oc. 6-ka,
1997. URL:http://www.rsl.ru/, ceo6oanbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HanpoHanbHas OuOnnoTeka. [Dnekrponnsiii pecype] / —URL: http://www.nir.ru .
S3.pyc.

3) T'ocymapcTBeHHasi myOaMYHAsS HAaydHO-TEXHHUYecKas Oubnmmoreka Poccuu [DIeKTpOHHBIN pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobonubIit.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunast nuatepueT-6ubdanorexa URL:http://www.public.ru/ .

5) Crynenueckass Oubnuorexka [DJeKTpoHHBIM pecypc]. — Pexum mocryma:
http://studlib.com , cBoGoaHBII.— 3ariL. ¢ 9KpaHa. SI3. pyc., aHTIL.

6) KommbroTeppa: BCe HOBOCTH MPO KOMIIBIOTEPBI, JKEJIe30, HOBBIC TEXHOJOTMH, HHGOP-
MAaIIMOHHBIE TEXHOJIOTUH [DneKTpoHHbIA pecypc]. — [lepuoanueckoe anexkrpoHHoe MHTEpHET-U3AaHuE

http://

— Pexxum mocryna: https://www.computerra.ru/ — 3ari. ¢ sxkpana. 3. pyc.

7) Cucrema «MHTEpHET-TpeHaXepHI B chepe 00pa3oBaHus» HA caiite WWW.i-exam.ru.

9 MaTepI/IaJIbHO'TeXHI/I‘{eCKOC odecrneuyeHue AUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_[eHI/Ie AyJAUTOPUHN

VY4eOHble ayTUTOPUH U1 IPOBEACHUS
3aHATHH JEKIUOHHOTO TUIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHHUs, IIEPEAAYN U
IpeCcTaBIeHNs HHPOPMALIUU

VYyebHble ayTUTOPUH ISl TPOBEACHUS
MPAKTUYECKUX 3aHIATUH, TPYIIIOBBIX U
VHIUBUIYAIbHBIX KOHCYJbTAllUW, Te-
KYLIEro KOHTPOJIL U MPOMEXKYTOYHOMN
aTTeCTall1

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Kommekc meronuueckux pa3paboTok (pa3aaToyHOro MaTepu-
aJla ¥ METOJIMYECKUX YKa3aHHUH ) M\IIIK KOMIUIEKC TECTOBBIX
3aJaHu# 71 TIOATOTOBKY U NPOBENECHUS IPOMEXYTOUHBIX U
pyOSKHBIX KOHTPOJICH

Ilomenienns s CcaMOCTOSTEILHON
paboThl yyammxcs

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTroM MSOffice, Beixoaom
B MIHTEpHET U ¢ TOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemienue uis XpaHeHUs U npodu-
JAKTUYECKOTO OOCIYyXKUBaHUS y4eO-
HOro 000pyJOBaHUs

[xads! 111g XpaHeHUs: yueOHO-METOANYECKON JOKYMEHTAIIHH,
y4eOHOTr0 000pYyI0BaHUS M YI€OHO-HATJISIIHBIX TTOCOOMH
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http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
http://studlib.com/
https://www.computerra.ru/
http://www.i-exam.ru/

