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1 Ileau ocBOEHUS TUCHUTIIUHBI

HCJ’I?[MI/I OCBOCHUA JUCHTUIIIINHBI «MaTteMaTHKa) SIBIISIETCS:
IIPUBUTHUC HAaBBIKOB HCIIOJIB30BaHUA MaTeMaTH4YCCKUX METOO0B HNCCIICOOBAHUA u
OCHOBMATEMaTHUYECKOTO MOJICIIMPOBAaHUS B OyAylieid mpodeccuu 1Mo WHKEHEPHOMY O0eCTIeUeHHIO
NESTETFHOCTH YeJIOBEKa B HeApax 3eMJIM IPH SKCIUTyaTallMOHHOW pa3BelKke, M00bue U nepepadboTke
TBEPABIX IMOJIC3HBIX UCKOITACMBIX, CTPOUTCIILCTBE U SKCILTyaTalluU IMOA3EMHBIX 00BEKTOB Pa3IMn4IHOTO
HAa3HAYCHMUS.

2 MecTo IMCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
NOJATOTOBKH CHEeNHAINCTA

Hucnunnuna b1.b.9. «Marematuka» BXoauT B 0a30BylH0 yacTh Oioka 1 oOpazoBarenbHOM
[IPOrpPaMMBl.

JUig u3ydeHus: TUCUUIUIMHBI HEOOXOAMMBI 3HAHUS U YMEHUs, CPOPMUPOBAHHBIE B pe3yJibTaTe
M3YYEHUU TUCLUIUIMH: «Anredpa u Hadajia aHanuszay, «l'eomeTpus» B 00bEMe MPOrpaMMbl CpeaHei
LIKOJIBI.

3HaHMUS UM YMEHHUS, MOJYYECHHbIE MPU U3YYEHUU NAHHOW NUCUUIUIMHBI OyAyT HEOOXOIHMMBI B
KayecTBE OCHOBBI JJIs OCBOCHHMSI IUCLUIUIMH €CTECTBEHHOHAYYHOTO LIMKJIA, a TAKXKe JJI1 OCBOCHHUS TEX
JUCUMIUIMH MPO(ecCHOHAIBHOTO LUKIAa M B HaydHO-HCCIEA0BATEIbCKOM paboTe, ISl KOTOPBIX
TpeOyeTcsi 3HaHWE M BIAJEHME METOJaMU MAaTEeMaTHYeCKOro aHalu3a U MOJEIUpPOBaHUS,
TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO UCCIIEJOBAHMS, PUMEHEHNE aHAIUTUYECKUX U YHCIEHHBIX
METO/IOB pEeIlIeHUs MOCTaBIeHHbIX 3a1a4y: Pusuka, Teopus omMOOK U ypaBHUTEIIbHbIE BHIYMCIICHMUS,
['eomerpus Heap u np.

3 KomnereHuunu o0y4yaromerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHS
AUCHUILIMHBI M IIVIAHUPYeMble Pe3yJIbTaThl 00yYeHHu s

B pesynbrate ocBoeHus aucuuIuIMHBL «MaremaTuka» oOydarolmuiics aoikeH o0nanaTh
CJIEYIOIMMH KOMITETEHIUSIMU:

CTpyKTypHBIii
JIEMEHT [Tmanupyemsbie pe3yabTaThl 00yUeHUS

KOMITIETEHIIUHN

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIIJIEHHIO, AHAJIU3Y, CHHTE3Y

3HaTh - OCHOBHBIC TTOHATHUS U METOJII MATEMAaTHIECKOT0 aHATN3a;
- OCHOBHBIC TOHATHA M METOIbI TEOPHU BEPOSTHOCTEH M CTATUCTUYECKOTO aHalM3a
pE3yIBTATOB IKCIIEPUMEHTA

YMmers - KOPPEKTHO BBIPAXKaTh H apryMEHTHPOBAHHO 00OCHOBBIBATD TIOJOKEHUS TIPEAMETHOM
00JIacT! 3HAHUSI KU METOJIOB MaTEMaTHYECKOT0 aHAIM3a JUTSI TIOCTAHOBKH M PEIICHUS] KOH-
KPETHBIX NPUKIAAHBIX 3a7a4

Bianers - HaBBIKAMM HCIIOJIb30BaHUS JIOTHYECKU BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO
U MIHCBMEHHYIO P€Yb Ha PYCCKOM SI3bIKE, TOTOBUTH U PENAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYECKOH CHUMBOJHMKOH WK (OpMylaMH, MyOIIMYHO MPEICTaBISTh COOCTBEHHbBIE H
W3BECTHBIE HAyYHbIE PE3YJIbTaThl, BECTU JUCKYCCHU;

- HaBBIKAMH W METOIUKAMH OOOOIICHUsS PE3yNbTATOB PEIICHUS, KCIIEPUMEHTAIBHON
JESTEIIbHOCTH

OIIK-4 - roTOBHOCTBIO € €CTECCTBCHHOHAYYHBIX NO3UIUI OllEeHUBATh CTPOCHHUE, XUMHYECKHIl 1
Ml/ll-lepa.]'lbl{blﬁ COCTaB 3¢MHOM KOpbI, MOp(l)OJIOFI/I‘-leCKI/le 0CO0EHHOCTH ¥ r'eHEeTHYEeCKHE THIIBI

MCCTOI)O)KILCHI/II‘;I TBEPABIX MOJIE3HBIX UCKOIIAEMBIX IIPU PELHICHUHU 3a1a4 M0 PAlUOHAJIBHOMY H
KOMIIJICKCHOMY OCBOCHHUIO I'€OPECYPCHOI'0 MOTCHIMAJIa HEAP

3HaTh - OCHOBHBIE MTOJIOKEHUSI JITHEHHO, BEKTOPHON aJIreOphl U aHAIMTHYECKON TeOMETPHH,

- OCHOBHBIE MTOJIOXKEHHUST TEOPHH MIPEIEITIOB ¥ HENMPEPHIBHBIX (PYHKITHH,

- OCHOBHBIE TeopeMbl quddepeHInanbHOr0 1 HHTETPAIbHOTO UCYHCICHUS (PYHKITUI OHOM
W HECKOJIbKHX MEPEMEHHBIX, MeToAbl u(pdepeHIHaTbHOr0 UCYUCICHUS HCCIICIOBAHMS

bynkuui,
- OCHOBHBIE THITBI OOBIKHOBEHHBIX JU((epeHIINaTbHBIX YPABHEHUH W METOJIBI UX PEIICHUS,

4




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yibTaThl 00yICHHUS
KOMIIETEHIUHU

- OCHOBHBIC ITOHATHA TCOPUU BepO;[THOCTeﬁ M MaTEMaTHYECKON CTaTUCTUKHU

Ymern — IpHUMEHATh MeToAbl auddepeHIINaIbHOr0 UCUUCICHUS IS HUCCIEAOBaHUs (YHKIIMMA
OJIHOH U JABYX IEPEMEHHBIX;
— BBIABJIATBH, CTPOUTH U p€IIATh MAaTEMATUYCCKUEC MOACIIU IMPUKITATHBIX 3aaa4,
— o0cyxmath crocoObl 3(()EKTUBHOIO pelIeHUs 3ajad, pacrno3HaBaTh 3((EKTUBHBIC
pe3ynbTaThl OT Hed(PPEKTUBHBIX

Bnaners — HaBbIKaMH MTOCTPOEHHUS U PEIICHUS MaTEMaTUYECKUX MOJIeNIel MPUKIIAHbIX 3a/a4;

— crnocobaMu OlEHMBAHUS 3HAYMMOCTH M MPAKTUYECKOM MPUTOAHOCTH MOTYISHHBIX
pe3yaBTaTOB




4 CTpyKTypa U coepKaHue TUCUMILTHHbI

OO0mas TpyI0eMKOCTh TUCIUTUINHBI COCTaBIsieT 143aueTHbIX eauaunil, S04aka. 4., B TOM YHCIIE:

KOHTaKTHas pabota — 46 akaj. 4acoB:

— ayauTopHas — 52 akaj. 4yacoB;

— BHeayauTopHas — 7,4 akaj. 4acoB
camocTosTeNbHas padota — 429,3 akaj. 4yacos;
MOJrOTOBKA K 2K3aMeHy — 17,4 akaj. yaca,
MOJrOTOBKA K 3a4eTy — 3,9 akaj. vaca.

AynuropHas =
KOHTaKTHas § = e
< o) =
pabota 2 2 E: o
Pasnen/ Tema g | (B akaz. vacax) |8 T e £33
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SIREOEY D IIPOMEXKYTOYHOU <
arTecTanin
Paznen 1. DineMeHTHI JIMHEHHOMH, BeKTOPHOM alre0pbl M aHATUTHYECKOH reOMeTPpUH
1.1. Jluneiinas anreOpa: MaTpuisl U AeicTBUS Hag HUMA.| 1 | 2 2 30,8 |- camocToATEeIbHOE U3y4YeHUEe -KOHCYJIbTAIUH T10 OK-1-
Omnpenenureny KBaApaTHbIX MATPUL, PaHI MAaTPUIIbL, JUTEpaTyphl — COCTaBJICHUE pemennio KP Nel, 3YB,
obOpatHass martpuna. Merog [aycca perieHus cucrem KOHCIIeKTa «J[0Ka3aTenbCcTBO - npoBepka koncnekra Nel |OITK-4 —
JIUHEeHHBIX  anreOpaudeckux — ypaBHeHuil.  Teopema CBOMCTB OIPeEIUTENA», «CpoiicTBa 3yB
Kponexkepa-Kanennu - BoimostHeHue KP NO1 «JIuneiinas, | ONPeaAeTuTens,
BeKTOpHas aare6pa u - TpOBEpKa BBIIOIHEHUS
AHAINTHYECKAsd TeOMeTPHUA. (pemer) KP- Nel
HuddepennnanbHoe HCUUCTIEHUE
OOII»
1.2 Bekropnas anreOpa: nuHeliHble W HenuHedHblE| 1 | 1 1 10 |- BomonHeHue KP  Nel «Jluneiinas, |- KOHCYJIBTALIUH no|OK-1- 3yB,
Ollepalliy HaJl BEKTOPAMH M UX CBOUCTBA. BEeKTOpHas anrebpa W aHamuTHueckas|pemenuto KP Nel, OIlK-4 -
reoMeTpusl. Huddepennmansroe|- npoepka pemenus KP 3yB

ucunciieane OOII»

Nel (gacTb — BEKTOpHI)




AynuropHas
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1.3. Amnamutuueckass reoMeTpus Ha Iulockoctd U B| 1 | 1 1 16 |- BemonmHenue KP Nel «Jluneiinas, |- KOHEGHT A no|OK-1- 3yB,
HIPOCTPAHCTBE BEeKTOpHas anrebpa W aHamuTHueckas|pemenuto KP Nel, OIlK-4 -
reoMerpusl. Huddepennmansuoe|- mpoBepka pemeHus KP|3yB
ncuncnenne OOI» Nel (wgactp — aHAJIUTHY.
T'eoM. )
HToro no pasaery 1|4 4 56,8 KP Nel, koHcmexT
Pa3nea 2. BBenenne B MaTeMAaTHYECKU aHAJTIH3
2.1. Tlpemen ¥ HenpepblBHOCT, (QyHKIMH oxHoi| 1 | 1 1 15 |- emonHenue KP Nel «JIuneiinas, - KOHCYJIbTAllUHU T10 OK-1- 3yB,
[IEPEMEHHON BEKTOpHAA anreOpa M aHAIUTHYECKast pemenuto KP Nel, OIlK-4 -
reometpus. Juddepennnansaoe - mpoBepka pemienns KP - |3yB
ncuncnenne GOI» Nel (wgactb — mpezensl,
Henpep. )
2.2. Kowmmnekcusle uuncna. Pemenune anrebpamueckux| 1 | 1 1 5 |- BemonHenue KP Nel «JIuneiinas, - KOHCYJIbTALUH 110 OK-1- 3ys,
ypaBHeHU# Haj ronem C BEKTOpHAas ajredpa v aHaIUTHYEeCKas pemnennio KP Nel, OIIK-4 —
reometpus. Juddepennnansuoe - mpoBepka pemtenus KP |3y
ucuucienue OOI» Nel (gacTh — KOMILIEKCH.
YKCIIa)
HToro nmo pazgeny 1|2 2 20 KP Nel
Paznen 3. AuddepenuuanbHoe ucuuciaeHue GyHKIUN 0HOMH MepeMeHH 0
3.1. Onpenenenue mnpou3BoAHON ¢QyHKIMKM B Touke.| 1 |0,5 /11 10 |- caMocTosITe/IbHASA paboTa ¢ - KOHCYJIbTAIIMH T10 OK-1- 3yB,
Juddepeniuan, ero reOMETPHUYECKUH JINTEPATYPOH — KOHCIIEKT«3amaun, |petuenuto KP Nel, OIIK-4 —
cmbici.l'eoMeTpUYecKMiE M MEXaHUYECKHH  CMBICIH NIPHBOISIINE K HOHSATHIO POM3BOHOI, |- TIPOBEPKA pelIeHHUs KP |3yB
npousBoaHoi. [lpaBuna muddepeHnupoBanns W Tadbiuna - pemontenye KP No 1 Nel (gactp —
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MPOU3BOIHBIX npousEbHeFAIIH
- MPOBEPKa KOHCIIEKTA
3.2. JluddepennmpoBanue HesBHO W mnapamerpuuecku| 1 |0,5 /11 5 |- sbmonHenne KP  Nel «J/Iuneiinas, |- koncynsT. mo pemt. KP|OK-1- 3ys,
3aJlaHHBIX GyHKIHIA. Jlorapudmuyeckoe BEeKTOpHas anrebpa W aHanmuTHueckas|Nel, OIlK-4 -
g depeHIupoBaHue TEOMETpHSL. Juddepennmansroe| - npoBepka pemieHus KP [3ys
ucuucienue OOI» Nel (gacTp — mocTpoeHue
rpa¢ukoB GyHKIHN)
3.3. UccnenoBanue QpyHKuuii ¢ momoisio auddepenum-| 1 | 1 2/12 15 |- BemonsHenue KP Nel - KOHCYJIbTAIINH IO OK-1- 3ys,
aJILHOTO MCUMCIIEHHUS] pemrennio KP OIllK-4 -
Nel,mposepka KP Nel 3yB
Hroro no pazaery 2 414 | 30 KP N°1, kOHCHIEKT
HToro yctaHoBOYHAsI cecCHsi 1|8 10/14 (106,8 KP N°o1
Paznen 4. UaTerpanbHoe ucyucieHne GyHKIMA 0THOM NMepeMeHHOMH
4.1. IlepBooOpasnas pyukius. Heonpenenennsiii uaterpan| 1 | 1 3 50 |- eeinonHenue KP Ne2 «Heonpenenennsiii |- KoHCysT. 1o pemt. KP OK-1- 3yB,
W €ro OCHOBHBIE cBOiicTBa. Tabmuia HeolpeeleHHbIX HH- U ONPEIEIIEHHBIN UHTETpa) Ne2, OIlK-4 -
TerpaioB - mpoBepka pemennst KPP [3yB
No2 (wacTp — Henocp.
WHTETD.)
4.2. OCHOBHBIE METO/IBI MHTETPUPOBAHUS 1|1 3 50 |- BemonHenue KP Ne2 «Heomnpenenennsii |- koHCynbT. nmo pemnt. KP|OK-1-3ys,
U ONPEIEIIEHHBIN UHTETpa) Ne2, OIlK-4 -
- mpoBepka pemienus KP - |3yB
No2 (gacTh - METOABI
WHTErPUPOBAHNS)
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4.3. OnpeneneHHblit MHTErpal. 3afayuu, NpuBosmuMe K mo-| 1 | 2 2/12 | 43,4 |- semonnenune KP No2 «HeonpeneneHnHsii |- KOHEGHT A no|OK-1- 3yB,

HATHUIO OlpefeneHHoro uHrerpaina. @opmyna HerotoHa- U OIPENENIEHHBIN UHTErpaD» pemnennio KP No2, OIIK-4 -

Jletionnna. CoiictBa. MeTO/IbI HHTETPUPOBAHHS - mpoBepka pemenus KP |3y

No2 (vacTh - BBIYHCIEHUE
OTIPEJICNIEHHOr0 HHTErpaa)

HToro 3uMHusisi ceccust 1|4 812 |143.4 3auer OK-1,
OIlK-4 -
3yB

4.4. IlpunoxeHus onpeselIeHHOro HHTerpaia 1] - /11 57 |- BemonHenue KP Ne2 «Heonpenenennslii|- koHCynsT. mo pem. KP|OK-1-3ys,

¥ OTIPEJIENEHHBII MHTErPa» Ne2, OIllK-4 -
- mpoBepka pemenus KP|3YB
Ne2 (wacth TIpUIIOKEHUS
OITP.HHT)
4.5. HecoOcTBennbie unterpaisl. [lpusnaku cxomumoct. | 1 | - /U1 40 |- BemonaeHue KP No2, - KOHCYJIbTalMU no|OK-1- 3yB,
- caMOCTOsATeJbHOEe  u3ydyeHwue|peuennio KP Ne2, OIlK-4 -
JIUTEPATyPhl: KOHCIEKT «IIpusnaku|- TpoBepka KP N2 (uacts|3ys
CXOJMOCTH HecoOcTBeHHbIx | HECOOCTB. HHTErpasbl)
WHTErpasioB» -IIpOBepKa KOHCIIeKTa
OK-1,
HToro jeTHssi ceccust 1| - 22 | 97 JK3aMeH OIlK-4 -
3yB
HToro no pasaeny 1|4 10/12 |276,4

Paznen 5. uddepenuuanbHoe ucuuciaeHne GyHKIuii HeckoIbKUX nepeMeHHbIx (OHIT)

5.1. Onpenenenne ocHOBHBIX noHatui. Ilpemen wu| 2 | 1 1 - |- caMoOCToATeJIbHOE  U3y4YeHHe|- IpOoBepKa KoHcrekTa |OK-1-3ys

HenpepbiBHOCTE DHIL. OcHoBHBIE CBOWCTBAa (DYHKIIMIA, JINTEPATYPHI: Hallucauue
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HENPEPBIBHLIX B 3aMKHYTOM 00JIACTH. KOHCIIEKTa  «CBoiicTBa  (hYHKIWHIA, arrecrauuu
HEMpPEePBIBHBIX B 3aMKHYTOH 00JIACTH».
5.2. YacTHble MPOU3BOAHBIE U MPOU3BOJHAS MO Hampasie-| 2 | 1 1 - - BemonHenne KP  Ne3  «@HIL|- koncynsrupoBanue 110|OK-1-3yB,
Huto. KacaTenbHas MIOCKOCTh U HOpMallh K MOBEPXHOCTH. Huddepennmanbapie ypaBHEHUS pelreHnio KP N23, OIlK-4 -
I'eomerpudeckuii cMmbicn auddepenimana. IIpusnax qud- - IIpOBEpKa pelleHwus |3YB
(dbepeHupyemMocTu. KP Neg
5.3. [lpousBoaHas ciioxkHoM GpyHknuu. YactHeie mpousBoa-| 2 | 1 - 5 |- BomonHenue KP  Ne3  «®HIL|- xoncynerupoBanue 1no|OK-1-3ys,
Hble U quddepeHuansl BRICINX nopsiakoB. Jnddepentu- Huddepennmanbapie ypaBHEHUS pemenuio KP Ne3, OIlK-4 -
pOBaHUE HESIBHO 33IaHHBIX (QYHKIIUH. - mpoBepka pemenus KP|3yB
Ne3
5.4. llonstue 00 3kcTpeMyMax (GYHKIUM MHOTHX repeMeH-| 2 | 1 - 5 |- BomonHenue KP  Ne3  «®HIIL |- xoncynerupoBanue 1o|OK-1-3ys,
HBIX. Huddepennmanbapie ypaBHEHUS pemenuio KP Ne3, OIlK-4 -
- mpoBepka pemenus KP|3yB
Ne3
Hroro no pazaeny 2 | 4 2 10 KP Ne3, KOHCHIEKT
Paznen 6. O0bikHOBeHHBIE 1M (¢ epeHINATbHBIC YPABHEHHUS
6.1. OObikHOBeHHBbIe auddepeHnmanbubie  ypaBHeHus| 2 | 1 2/12 5 |- BomonHenue KP  Ne3  «®HIL |- xoncynsrupoBanue 10|OK-1- 3yB,
nepBoro mopsiaka. ['eomerpudeckuii cmbici auddepeHIm- Huddepennmanbapie ypaBHEHUS pemenuio KP Ne3, OIlK-4 -
AIBHOTO YpaBHEHHsI TIEPBOrO Mmopsaka. MeTolbl perieHus - mpoBepka pemenuss KP|3yB
auddepeHInanbHBIX YpaBHEHUH IEPBOTO TOPSIIIKA. Ne3
6.2. JIY BbICHINX TTOPSAIKOB, CBOAAIINECS K TIEPBOMY 2 - - 10 |- cocraBieHue KoHcrekta «JIY Bwicmmx|- KoHCyiabTHpoBanue 110|OK-1-3yB
MOPSIKOB, CBOJSIIMECS K IIEPBOMY», pemenuio KP Ne3,
- BeimoHeHne KP Ne3 - TPOBEPKA KOHCIIEKTa
6.3. Jluneiinpie nuddepeHnranbHbie YpaBHeHUS n-ro mo-| 2 | 1 2/N2 | 10,1 |- BomonHenne KP  Ne3  «®HIL |- koncynbTupoBanue 10|OK-1-3yB,
psaka. JluHelHoe omHOpPOAHOE ypaBHeHue. DyHIaMeH- Huddepennmanbapie ypaBHEHUS pemenuio KP Ne3, OIlK-4 -
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AynuropHas

3 E
KOHTAKTHAA | & o 2
pabora 2 2 é S
<~ E A
Pasnen/ Tema g.| (8 akaz. vacax) |& » £33
JUCIUIIINHBI ;Z’ el #os é'é E < Bup camocrosiTesIbHOM dopma Teky1ero § § QE
S|8&E| EE RS B paboThI KOHTPOJISI S8 3
AK: 2 5 2 2 S ycIleBaeMOCTH U O
SIREOEY D IIPOMEXKYTOYHOU <
TalbHasi cucreMa pemienuil. Onpenenurens BpoHckoro. - nposepRaC M s KP|3ys
Heonnoponnoe nmnetinoe ypauenue (JIHAY), Bua oOre- Ne3
ro pemeHus. Meroa BapHalul MPOM3BOIBHBIX MOCTOSH-
HBIX.
JluneltHOe ypaBHEHHE C MOCTOSTHHBIMHU KO PHUINECHTaMH
HToro ycranoBouHas ceccust 216 6/U4 | 35,1
6.4. Meronsl penieHus cucrteM jauddepeHMATBHBIX| 2 | - 2/12 47 |- cocraBieHue KoHcnekta «Meronbl|- koHcynbTHpoBaHue 110|OK-1-3yB,
ypaBHeHUH 1-ro nopsiika peuienus cucteM Yy, pemenuio KP Ne3, OIlK-4 -
- BeimoHeHne KP Ne3 - mpoBepka KP No3 3yB
Hroro no pazaery 2 4/M4 | 82,1 KP Ne3, koHCHeKT
HToro 3umMHsIs ceccust 2 2 47 JK3aMeH
HToOro nmo nuCHUILINHE 18 28/12| 429,3 1 3adeT ¥ 2 YK3aMeHa

N — B TOM umcCIie,9ackl, OTBEJACHHBIE Ha pab0OTy B MHTEPAKTUBHOU (opMme.
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5 O6pazoBarejbHbIE U HHPOPMAIIOHHBIE TEXHOJIOTUH

Peanu3zauusi KOMIIETEHTHOCTHOTO TMOJXO/A TPeAyCMAaTPUBAET HCIOJIb30BAHUECB y4eOHOM
mpolecce AaKTUBHBIX M MHTEPAKTUBHBIX (GOPM TMPOBEAEHUS 3aHSATHH B COUYETAHUHU C
BHeAYJUTOPHOU PaboTOM c 11eJ1bI0 GOPMHUPOBAHUS U PA3BUTHSA MPOPeCcCHOHATBHBIX HABBIKOB
obyuaroruxcs. CorsacHo 1. 34 ITopsAaka opraHu3anyy U OCYIIECTBIEHUS JIeATEIBHOCTH I10
oOpa3oBaTeJIbHBIM IIpOrpaMMaM OakajaBpuaTa BBICIIETO0 OOpa3oBaHUA (YTB. MPHUKa30M
MOuH P® or 05.04.2017 1. N2 301), Ipu NPOBeJIeHUN yIeOHBIX 3aHATUN 00eCIeurBaeTcs
pa3BUTHE y OOYJAIOIINXCA HABBIKOB KOMAH/IHOW pabOThI, MEXJIMYHOCTHON KOMMYHUKAITUH,
NPUHATUSA PpelIeHui, JUJIePpCKUX Ka4decTB, B TOM 4YHCIe C YYETOM PpPETHOHAIbHBIX
ocoOeHHOCTe MPOGECCHOHAIBHOU  JIESITEJIbHOCTH  BBIMMYCKHUKOB U MOTpeOHOCTEN
paboTrozaresnei.

Br16upast Ty Wi HHYIO TEXHOJIOTHIO padoThl ¢ 00yYaroUMHKCs, HEOOX0IMMO UMETh B BUJLY, YTO
HauOosb1Iero 3ddexra oT ee NPUMEHEHUSI MOKHO JOCTUYb, €CJIU YUUTHIBATh LIEIH 00pa3oBaHUs, Ha
peayin3alMio KOTOPhIX JOJKHA ObITh HampaBiieHa U30MpaeMmasi TEXHOJIOTHS, COJAEp)KaHHE, KOTOpoe
MPEJCTOUT MepelaTh OOydalolUMCs C €€ IMOMOIIbI0, a TaKkXKe YCIOBHUS, B KOTOpPBIX OHa Oyner
HCI0JIb30BAThCHL.

B nameit pabote Mbl UCTIOJIB3YyEeM CIICTYIOIIEE.

1. Tpaouyuonmnsie obpazoeamenvrvlie mexronoeuu. Opranuzaius 00pa3oBaTEIHLHOTO Mpollecca,
MIPENIOoaraeT MpsMyI0 TPAHCISILMIO 3HAHUM OT IpernojaBaTelis K CTYACHTY (IIPEeHMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-WIIIOCTPATUBHBIX METOJIOB 00ydeHHMsI). YueOHasl AESTeIbHOCTb CTYICHTA
HOCHT B TaKHX YCIIOBUSX, KaK MPaBUJIO, PEIPOIYyKTUBHBIA XapaKkTep.

@DopMbl yueOHBIX 3aHATHIH:

- uH(pOpPMaLMOHHAS JIEKIUS — IMOCJIEI0BATEIbHOE HM3JI0KEHHE MaTepuajia B JUCUUIUIMHAPHOU
JIOTUKE, OCYILECTBIISIEMOE NPEUMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMHU.

- TPaKTUYECKOE 3aHATHE, MOCBAINICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH W HAaBBIKOB IIO
MIPEI0KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexkmnozo ooyuenus. O0pa3zoBaTENbHbII MPOLECC TOCTPOEH B COOTBETCTBUU C
QJIITOPUTMOM TOA3TAHOTO PelleHUs MPOOIEeMHOM 3a7jaun WM BBINOJIHEHUs yueOHoro 3aaanus. [Ipoekt
MPENINoNaraeT COBMECTHYK0  Yy4eOHO-IIO3HABAaTEIbHYIO  JIEATEIbHOCTb  TIPYIIbl  CTYAEHTOB,
HaIpaBJICHHYI0 Ha BbIPAOOTKY KOHIIEMIMK, YCTAHOBJEHHE Lenedl u 3anad, (OPMYJIUPOBKY
0’KHUJAEMBIX PE3yJbTaTOB, ONpEE/IEHUE MNPUHIUIIOB M METOAMK PEIICHUs IOCTaBJIEHHBIX 3ajad,
IUTAaHUPOBAHUE X0J1a pabOThI, MOUCK JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO PEATU3ALINIO
I1aHa paboThl, MPE3EHTALUIO PE3Y/IbTaTOB paboThl, UX OCMbICIeHHE U peduekcuto. [Ipumensercs B
OCHOBHOM JUJIs1 TIepexo/ia KOMIIETEHLIMU Ha YPOBEHb BIIAJCHUS.

OCHOBHBIE THITHI IPIMEHSEMBIX HAMH B 00pPa30BaTEIbHON JIESTETLHOCTH TPOSKTOB:

Hccneoosamenvckuti npoexm — CTpyKTypa HpuOIMKeHa K (opmaTry HayyHOTO HCCIEOBaHUS
(10Ka3aTenbCTBO AaKTYalbHOCTH TEMbI, OIpENEleHHE HaydyHOH mnpoOsieMbl, MpeaMeTra U OoO0beKTa
HCCIIENOBAHMs, LIEJIEeH M 3aJa4, METOJ0B, HCTOYHHMKOB, BBIABMKEHHE THUIIOTE3LI, 00O0OIIECHUE
pe3yJbTaTOB, BBIBOJBI, 0003HaUEHUE HOBBIX mpoOiem). PesynmbraTom sBisercs ydeOHas KapTa IO
MOJYJII0 Halleil 00pa3oBaTeNbHOM IPOrpaMMBbl.

Teopueckuii npoexkm, IPEANOJIATAOMNANA B OTIMYUE OT IPEABIAYLIET0, KOHEYHBIA MPOAYKT B
CIIEQYIOIIMX BapuUaHTaX — Tra3era K MCTOPHUYECKH 3HAYUMOMY «MaTEeMaTHYECKOMY» COOBITHIO
(npaznuuk uncna «I[lu» u T.1.); «MaTemMaTuueckas» OTKPbITKA (CBOEro poja ydeOHas KapTa, TOJIBKO
He(dopMaNbHO, KpacouyHO odopMIIeHHAsI; BUACOPONIHK «fl Haydy Bac pemars ...» 1 T.II.

Hnghopmayuonnwviti npoexm — y4eOHO-NIO3HABATENbHAsL JIEATEIbHOCTh C SIPKO BBIPAXKEHHOU
IBPUCTUYECKON HANpaBIE€HHOCTHIO (MIOUCK, OTOOp M cucTeMaTu3alus HHPOpMauuM O KaKOM-TO
00BbeKTe, 03HAKOMJICHHE YYaCTHHMKOB IPOEKTa C 3TOW HH(oOpMaiueil, ee aHaiu3 U 000OIIeHHE U,
HaKOHel, MPe3eHTalus 10 IPAKTUYECKOMY MPUIIOKEHHIO).

4. HUngpopmayuonno-komMmyHukayuonuvie obpaszoeamenvhvie mexnonrocuy. OpraHusanus
00pa30BaTEIbHOTO Ipolecca C MPUMEHEHUEM CHEeUAIU3UPOBAHHBIX MPOrPAaMMHBIX Cpel U
TEXHUYECKUX CPeACTB paboThl ¢ mHpopmamueit (mHbopMarmonHyto cpeny yausepcurera MOOAYC
MOODLE).



6 YueOHO-METOaUUYECKOEe oOf0ecmeueHue CaMOCTOSATEJIbHOU  PpadoThI
00yJYaIOIIUXCA

[lo mucuunnuue «MaremaTuka» OpeIyCMOTpPEHa BHEAyJUTOpPHAas caMOCTosITelbHas padoTa
oOyuarouuxcs, MpoBOJAMMasl B BUJE CAMOCTOSITEIbHOTO M3Yy4EHUS JUTEPaTyphl U MH(POPMALMOHHBIX
PECYpCOB, a TaKXKe B BUJE PEIICHUS TUIOBBIX 3a/1a4 IPHU BBIMOJIHEHUH KOHTPOJIbHBIX PaldoT.

Ilpumepnwvie konmpoavhwvie padomul (KP):

AKP Nel «JIuneiiHasi, BekTOpHasi ajredpa ¥ aHAJUTH4YeCKasi TreoOMeTpHS.
Judpdepennuanbuoe ucuncienue ®OID»

3aganue 1.
Pemure cucremy Tpemsi cmocobamu: a) MaTpuUuHbIM crocobom; 0) mo ¢opmynam Kpamepa; B)

MetoaoM ["aycca
x—=2y—-3z=3,
3x+y—-2z=9,
2x—-3y+5z=-4.
3aganue 2.
1) Haiizure yros Mexmay BeKTOpaMu a Ub , €CIIH a = (2;— 1), b= (— 2; 2).
[TocTpoiiTe naHHbIe BEKTOpHI B cucTeMe KoopauHaT OXy, a TakKe BEKTOPbI, H300paxkaroliue:
2a+b,a-3b.
2) YkaxuTe Cpeau HIKENPUBEICHHBIX BEKTOPOB OPTOTOHAIbHBIE, KOJUIMHEApHbIE, a TaKkKe

2 p
KOMIUJIAHAPHBIE: a = (— 3;-1; 4), g =(2;-2;1), g = (2; E; - g), d =(7;11;8). Beruucnure miomags

napajienorpaMma, IOCTPOCHHOTO Ha BEKTOpax g ul
3aganue 3.
Hanucate ypaBHeHue nipsiMmoil AB , eciu A(— 1; 2; 3), B(— I 2;—1). Bprunciuts paccTosiHue OT TOYKH
A 3TOM MPSIMOi1 A0 IIOCKOCTH, MPOXOAAIIEH Yepe3 TOUKY B, neprneHIuKyJIsIpHO BEKTOPY }{;(O;-3;9).
3ananmue 4.
[IpuBeaUTe K KAHOHMYECKOMY BUJLY M IIOCTPOHTE KpUBYIO X~ —4x +2y°> —4y =0

3ananmue 5.
Brrunciure npeaenst:

. 1+4x—x* . 3x-arcsin 2x . A2x—1-4/5
a) lim——————; 6) lim—————; 8) lim .
oo x +3x° +2x 0 OS X —COS” X x=>3 x—3
3anganue 6.
dy d’y i x = ctg2t,
Hatimure — n— s KIH: a) y=e " " . 0 .
dx  dx’ bym ) y = In(sin 2¢).
3apanue 7.
. . 2x-17 .
CocraBpTe ypaBHEHHE KacaTellbHOW K KPHBOIA: y== B TOouke x,= -l. Hapucyiite
x p—

KacaTeJbHYIO U KPUBYIO.

AKP Ne2«HeonpeneneHHbIH U ONpeleIeHHbIN HHTErpajn

1. Bpruucnure HeONpeaeIeHHbIE MHTETPAIIbI
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1) _[(1+tg23X)dx; 2)J‘ 3-5x dx;3)jarcsin5xdx; 4)Jln3xdx.
X

V6x + x?

2. Beruucnure onpeaenaeHHbIe HHTETPabl

1 4,5
(1—sin2x)’ dx; 2)I x” dx ;5 3) jx—_ldx_

2x

) € 1 V2x -1

3. Haiinute tuomanu ¢uryp, orpaHMYeHHbIX JUHUSAMHU. B 3amade (6) mpu MOCTPOEHUM JIMHUU

)

S 0 | ¥

BOCIIOJIb3YHTECh TaO/IMLIe Ba)KHEHIINX KPUBBIX B MOJISIPHOM cUcTeMe KOOPAUHAT:

a) xy=6,x+y-7=0; 6) p’>=2cos20p.
. . x=2\/Ecost, 2

4. Haiigure JIMHY YT KPUBOM 0<t<ir.
y=2\/5sint, 3

5. Haiitm 00BEM Tena, 0Opa3oBaHHOrO BpameHueM BOKpyr ocu OY  (urypsl, orpaHu4eHHON
2, 2 4 B
muanpsamu: * T ’4y—0,y—\/§-x’ (yg\/g.x).

6. Bpraucnuth HeCOOCTBEHHBIM MHTETPAN WU YCTAHOBUTH €T0 PACXOUMOCTD:

© 4
4 d
1) jx3e_x dx . al

0 2R Rt

AKP Ne3 «®@HII. IuddepeHunanbubie ypaBHEHUD)

1.Haittu u mocrpouTs o6nacTh ompeneneHus ¢GyHkuuu z = In(4—x° — y*)—arcsin(2 — y).

2. Haiimute yacTHble NMPOU3BOJAHBIE MEPBOrO MOPAIKa (YHKIHH:

z=3xy’ —sin(x’ +y)+x+y.

3. HaiiauTe rpaiieHT CKaIapHOTO HoJs u = x° + y° —z° U ero Moay/b B Touke M (1;-1;2).

4. lna  ¢ynxmuu z = In(2x” +3y°) B Touke A(l, 1) HaiftTu nNpOU3BOAHYHO B HANpaBIECHUU
BGKTOpa}) =3i+ 2}.

5. Hamucath ypaBHEHHE KacaTeJbHOW IIOCKOCTH M HOPMAIU K IOBEPXHOCTH z =+/9—x" -y’ B
TOYKE M(l; 2; 2).

6. HaiiTu HauMeHblllee W HaumboOJbllee 3HAUeHHE (QYHKUUH z=x" —xp+2y° +2y+1

B obmactuD: x+y=-5 x=0; y=0.

7. Pemuth quddepeHunanbHble ypaBHEHUS IEPBON CTENEHU

A) xy'—4y—x2\/;=0.

By sinx =y, »(5) =e
B) x(y*> —1)dx + y(x* —=1)dy = 0.

8. Pemmts NMHEITHBIE HEOTHOPOIHBIE MU PepeHIIATHFHOE YpaBHEHHE C TOCTOSIHHBIMA
ko3¢ dumeHTaMu
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[

0

9]

7.

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

Pemmte ogqHOpOaHYIO cucTemy nud hepeHInaIbHBIX YpaBHEHHI:
x'=6x—-y,

!

yi=x+4y.

AKP Ne4 «Teopust BeposiTHocTeli. MaTeMaTnuyecKasi CTATHCTHKA

B ypue 12 mapos. Cpeau 3tux mapoB 3 Oenbix U 9 yepHbix. KakoBa BepOsSITHOCTH TOTO, UTO
HayJa4y BbIHYTBIN 1ap okaxeTcs 0eiabiM?

B paguoctynuu tpu Mukpodona. [l Kaxka0ro u3 nepBbIX IBYX MUKPO(QOHOB BEPOSITHOCTh TOTO,
YTO OH BKJIIOUEH B JaHHBIA MOMEHT, paBHa 0,45, a mnsa tperbero — 0,9. HaiiTu BeposSTHOCTH TOTO,
YTO B JIAHHBI MOMEHT BKJIFOUYEHBI 2 MHUKpPO(OHA.

B nponaxe umerotcst Oenble U KOpUYHEBBIE SiIa B COOTHOIIEHUH 2:3, mpuyeM npou3BoacTBo 60%
6enbIxX 1 71% KOpPUUHEBBIX UL AATUPYETCS AHEM, MIPEALUIECTBYIOIIUM JHIO IPOAAXKH, a OCTaIbHbIE
giilia gatupyrorcs 6osee paHHUMM uuciamu. [lokynartenb 3aka3bIBaeT siilla, TaTUPyEeMbIE JTHEM,
MIPEALIECTBYIOIIMM JTHIO ITPOJAKH, HE3aBUCUMO OT UX LBeTa. KakoBa BEpOATHOCTH TOrO, YTO €MY
MPOJIAAYT pelIeTKy OenbIX aui?

. Tenedonnas cerp yupexaenus oocmyxuBaer 200 aboHeHTOB. BeposSTHOCTh TOT0, YTO B T€UEHUE

MHHYTBI BHYTPH 3TOU CETH KTO-TO KOMY-TO ITO3BOHMT, paBHa 0,7. KakoBa BEpOsTHOCTH TOTO, 4TO B
TeYeHHe MHUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOrO, YTO B T€YEHUE MHHYTHI OyJeT He
6onee 5 380HKOB? HaiiTu HauBeposITHEHIIEe YNCIO0 3BOHKOB B TEYEHUE MUHYTHI.

3aman psa pacnpenereHus CclydailHoW BenuwuwHbl X. HaliTm maTtemaTmdeckoe OXHUIAHHE,
JHCIIEPCHUIO U CpeJHee KBaJpaTuiyeckoe oTkiIoHeHue. [locTpouTs QyHKIMIO pacipeaeeHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

JIyisi HempephIBHOM CIIy4ailHOW BEIWYHMHBI 3aJaHa (DyHKIUS pacupenencHust F (x) Tpebyetcs

HaWTH IUIOTHOCTh pacmpeneneHus f (x), MaTEMAaTUYECKOE OKUAAHUE, IUCIEPCUI0, CpeIHee

KBa/IpaTUUECKOE OTKJIOHEHHE. BBIYMCINTH BEPOSTHOCTH TOrO, 4YTO OTKJIOHEHHUE CIIy4alHOMN
BEJIMUYUHBl OT €€ MaTeMaTH4YeCKOro OXKMIaHUA OyaeT He OoJiee CpeAHEro KBaJpaTU4ecKOro
otkioHeHus. [locTpouTs rpaguk GyHKIIHIA.

F(x)=

3aKOH pacHpelesieHusi CUCTEMbl JUCKPETHBIX CIIydalHbIX BEIUYHH (X Y ) 3aaH TaOnuIeH.

Haiiti k03)QUIMEHT KOPPEISIIMK 7, W BEPOSTHOCTD IMONAJaHUs CIIYYaiiHON BEIHMIMHbI (X Y ) B

obnacts 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 OIeHOYHBIE CPEACTBA /IS IIPOBEAEHUS MIPOMEKYTOUYHOU aTTECTAIUH

a) Ilaann

PYEMBIC PE3YJbTAThI oﬁyqemm H OICHOYHLIC CPEeACTBA NJISl IPOBCACHUS HpOMe)KyTO‘lHOﬁ aTreCralum:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemsbie pe3ynbTaThl 00ydIeHUS

OrneHouHBIE CpesiCcTBA

OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MBIILJICHHIO, AHAJH3Y, CHHTE3Y

3HaTh - OCHOBHBIE TOHATHUS H MeTofbl [ 1. DOpPMYTUPOBKM OCHOBHBIX TeEOpeM (CBOWCTB, NPHU3HAKOB H3y4YaeMbIX MOHATUH, HEOOXOAMMBIE U
MaTeMaTHYEeCKOIr0 aHaIn3a JOCTaTOYHBIE YCIIOBHUS) B M3y4aeMbIX pasjienax Kypca.
2. MeToJpl pacKphITHS HEOTPEIeIeHHOCTEH, BBISICHEHUSI HEMPEPBIBHOCTH (QYHKIIMH OTHOM epEeMEHHOM.
3. AnropuT™M TpUOIIKEHHOTO BBIYMCICHUST (PYHKIHMM ¢ moMomibio nuddepennnanina; Hamucanus ypaBHEHUS
KacaTelIbHOM MPSIMOH (TITOCKOCTH).
4. ANTOPUTM TOTHOTO MCCIIEAOBAaHMS (DYHKIIHH.
5. Meronpl BBISICHEHHS KJIaCCOB MHTETPUPYEMBIX (YHKIMH, a TakKe METOAbl MHTEIPUPOBAHUS OCHOBHBIX
KJIACCOB (DYHKITUH.
6. CriocoObI BBISICHEHHS CXOAUMOCTH HECOOCTBEHHBIX HHTErPaioB
YMerh - KOPPEKTHO BBIpaXkaTh U IIpumepnuvie 3a0anus u 3a0auu
apryMEHTHPOBAHHO 00OCHOBBIBATh 3ananme 1. CocTaBbTe aJIrOPUTM PELIEHHUS .. ... 3aJIaUH.
TIOJIO)KEHUA TIPEIMETHOM 001acTH 3agaua 2. Beruncnure npesen no npasuity Jlonurans lim arcsin(2x - 4) 4).
3HaHWSI ¥ METOJI0B MAaTEMaTHYECKOTO =2 P4
aHAIIM3a JUIS TOCTAHOBKY M PElleHuUs 3apanne3.Chopmynupyiite HEOOXOAUMOE YCIOBUE HKCTpeMyMa (DYHKIMU OAHOMN NEPEMEHHOI.
KOHKPETHBIX TIPUKIIIHBIX 33149 33)]3‘{3 4.KakoB FeOMeTpI/I‘leCKI/Iﬁ CMBICJT OHNPEACICHHOIO HWHTETrpaa OT Z[aHHOﬁ (l)yHKHI/II/I B IaHHOM HHTCpBAJIC B
JIEKAPTOBOM CHCTEME KOOPANHAT?
Bnaners - HaBBIKAMH HCIIONL30BaHUs Jorude- | [IpumepHsie npakmuueckue 3a0anus

CKA BEPHO, apryMEHTHUPOBAHO U SCHO
CTPOUTH YCTHYIO U TTHUCBMEHHYIO pEUb
Ha PYCCKOM SI3BIKE, TOTOBUTh U PElaK-
TUPOBaTh TEXHUYECKHUE TEKCTHI C
MaTeMaTHUYECCKOM CHUMBOJHUKOM  HIIHM
(dbopmynamu, yOJIMYHO TPEICTABISITH
COOCTBCHHBIC M W3BECTHBIC HAy4YHBIC
pe3yNbTaThl, BECTU AUCKYCCHH;

- HaBBIKAMH i METOIUKAMU
0000IIICHUS PE3yIbTATOB PEIICHUS

3apanue 1.Cucremarnsupyiite 1 0000IIMTE BCe KIIOYEBBIE MOHATHS M IPUEMBI PEIICHUS THIIOBBIX 3a1ad IO TeMe
«IIponzBonHas» u «[IpuMeHeHne MPOU3BOAHON NPH UcCiIe0BaHUN QyHKIMI. PesynasraT opopmure B BUze TaOIUIIBL.
3amaua 2. [lns pemieHus 3aja4M cenaiiTe CXeMaTHYECKUH YepTeXX M IONy4YnTe (YHKIMOHAIBHYIO 3aBUCHMOCTBH IO
ykazaHHIO K 3amade. Haiimure obnmacth ompeneneHus 3Toil (yHKIMHM IO CMBICTY 3afadyd. BeruucnuTe 3HaueHus 3TOH
(YHKIMU TIpH TpeX pa3iIM4HbIX 3HAYECHUsIX apryMmenTa. Mccnenyiite QyHKunio Ha HanOoJIblIee 1 HaUMEHbIIIee 3HAUCHMSI.
OTBeThTE Ha BONPOC 3aJauu.

«CeueHne TOHHEISI MeeT GOpMY MPSIMOYTOJIHHUKA, 3aBEPIICHHOro MoiykpyroM. [lepumerp ceuenus 18 M. Ilpu xakom
pajuyce HOIyKpyra IUIOMaab ceueHus OyaeT HaubonbIei?»

O6o3Ha4bTE PajMyC MOTYKPYTa Yepe3 7 M BBIPA3UTE IUIomans S cedenus kak Gynkmuto ot 7 : S = S(r).

3ananue 3. Ha kakoli BbICOTE T Hajn LHEHTPOM KpYIJIOIO CTOJa pajuyca a CJICAYCT INOMCCTUTH JiaMILy, YTOOBI
OCBCHICHHOCTH Kpas CTOJIa Obl1a HauOONbIIEH? (CaMOCTOHTeJ’IBHO MMPOAaHAJIU3UPOBATH - 3HAHUA, MCTOAbI KaKOI'o pasaciia
MaTCMaTUKH HOTpe6yIOTCH JUIA pCIICHUA JTAaHHOU 3aZ[a‘II/I).

OIIK-4 - roTOBHOCTHI0O C €CTECTBEHHOHAYYHBIX MO3UIUI OLEHWBATH CTPOEHHEe, XUMHUYECKHMH M MHHePAJIbLHBIH COCTAB 3eMHOH KOpPBbI, MOp(oJornieckne
0COOCHHOCTH M IeHeTH4YeCKHe THIbl MeCTOPOKAeHUIl TBEPABbIX MOJe3HbIX HCKONAeMBbIX MPH PelleHUH 3a1a4 M0 PAIMOHAIBHOMY H KOMIIJIEKCHOMY OCBOCHUIO
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reopecypcHoro

OTeHIUATA HeAP

3HaTh

- OCHOBHBIC ITOJIOKCHHA TCOPHU IIPEaC-

JIOB W  HENpPepBIBHBIX  (DYHKIIMA,
rpauKkr  OCHOBHBIX 3JIEMEHTaPHBIX
(YHKIIMH M WX CBOWCTBA, OCHOBBI
YHCIIEHHOT O penieHus

TPaHCUEHCHTHBIX YPaBHEHUH,

- OCHOBHBIE TeopeMbl audhepeHIm-
QJIBHOTO U MHTETPaIbHOTO HCYHCIICHUS
(GYyHKUME OZHOW W HECKOJNIBKHX TIepe-

MEHHBIX, METOJIBI
¢ hepeHIuanbHOro WCYHCIICHUS
WCCNIeNOBaHUs  (YHKIHMHA, OCHOBBI
YHUCICHHBIX  METOAOB  BBIUYUCIICHUS
OIpe/IeTIeHHBIX HHTETPaJIOB,

- OCHOBHBIE THIBI OOBIKHOBEHHBIX
muddepeHIuanbHbIX  YpaBHEHUH U

METO/IbI UX PELICHHUS],

- OCHOBHBIE IIOHSATUS TEOPUH
BEPOSITHOCTEN U MaTEMaTUUYECKOU
CTaTUCTUKU

TeopeTuyeckue BONPOCHI JJIsI 3a4€Ta U IK3aMEHOB
1 xkypc 3umMHsAA ceccud (3a4eT)

28.
29.
30.
31.
32.
33.

Martpuiibl 1 neictBust Ha HUMU. CBoMCTBa IEHCTBUI HaJl MATPULIAMHU.

Ompenenutenu | u Il nopsnkoB.Onpenenureny # Nopsijaka U UX CBOWCTBA.

Cucremsl THHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u ux 3amuck B MATpUYHOM BHIIE.
OOpatHast MaTpHLa U €€ BBIYHCIICHHUE.

Pemenus CJIAY mMaTpU4YHBIM METOIOM.

®opmynsl Kpamepa

CxanspHoe IPOU3BEACHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

BexTopHoe npousBeneHNe JBYX BEKTOPOB U €r0 CBOICTBA.

CMelraHHOe IPOU3BEEHUE TPEX BEKTOPOB U €r0 CBOICTBA.

. OcHOBHas HJesl aHAJIUTHYECKOW TeOMETPHH, IIPUMEHEHHE BEKTOPHBIX IIPOU3BEICHHH.

. Ilpsimast Ha miockocTy. Pa3nuyHble BUB! ypaBHEHHUH NPSIMOM Ha MIIOCKOCTH.

. YToa MeXy IMpsSMBIMHU Ha TJIOCKOCTH. PaccTosiHie OT TOUKH 10 PSIMO# Ha IJIIOCKOCTH.

. OJLJIMIIC U €r0 CBOMCTBA.

. 'mnep6oia u eé cBoiicTBa.

. INapabona u eé cBoiicTaa.

. ITnockocts B mpocTpaHcTBe. PaznnyHble BUAb! ypaBHEHUH IUIOCKOCTH B IPOCTPAHCTBE.

. Y101 MeXJy IUIOCKOCTSMH. PaccTosiHuEe OT TOUKH A0 IIOCKOCTH.

. Ipsimast B mpocTpancTBe. Pa3nuuHble BUbI ypaBHEHUH MTPSIMOH B IPOCTPAHCTBE.

. BzanmHoe pacronoxeHue IT0CKOCTH U TIPSIMOH B TIPOCTPAHCTBE.

. IloBepxHOCTH BTOPOTO MOpPS/IKA.

. Kpusas B npocTtpaHcTBe.

. @ynkums. CriocoOsl 3ananust. O6macts onpeaeneHus. OCHOBHBIE 3JIeMeHTapHble (QYHKINH, HX CBOHCTBA, IPauKH.
.Ipenen ¢pynknuu B Touke. [Ipenen ¢pynknmu B 6eckonednocTd. OTHOCTOPOHHHUE MTPEEHI.

. beckoneuno Masple n GeckoHedHO OombIve (QYHKIUHU, CBS3b MEKAy HUMHU. CBOMCTBAa OECKOHEUHO MaJIbIX (DYHKIIHH.
. Teopemsl o npenenax. PackpsiTre HeompeneneHHOCTEH.

. 3aMeyaTesbHbIE TIPEIEbI.

. CpaBHeHHE OECKOHEUHO MaIIBIX (DYHKIMHA. DKBUBAJICHTHbIE OECKOHEYHO MaJlble ()YHKIIMH ¥ OCHOBHBIE TEOPEMBI O

HuX. [IpuMeHeHne K BEIYUCICHUIO ITPEAEIIOB.

HenpepbiBHOCTH pyHKIMH B TouKe. TOYKH pa3pbiBa M UX KIACCUPHUKAIIHSL.

[TponsBomHas GyHKIMH, €€ TEOMETPUIECKUH U (PU3NIECKUIA CMBICII.

VYpaBHeHUs KacaTelIbHOM 1 HOpMaJi K KpuBoi. J{nddepennmpyemocts GyHKIIUH B TOUKE.

[Ipon3BomHas CyMMBI, Pa3HOCTH, IIPOM3BEICHNUS, YaCTHOTO (GyHKIHMNA. [Ipor3BoaHAs CIOXKHON M 00paTHON (QYHKIMH.
JuddepeHunpoBanue HESIBHBIX 1 TapaMeTPHUYECKH 3alaHHbIX (QyHKIMH. Jlorapudmudeckoe andpepeHuupoBaHue.
ITpon3BoHBIE BBICHIMX MTOPS/IKOB.

17




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemsbie pe3ynbTaThl 00ydIeHUS

OrneHouHBIE CpesiCcTBA

34. Anddepentman pynkuun. ['eomerpuueckuii cmpica muddepennnana. OCHOBHbIE TeOpeMBbI 0 auddepeHuanax.
35. Ilpumenenune quddepeHnnana K NpuOIMKEHHBIM BBIYUCICHUSIM.

36. OcHOBHBIE TeOpeMbI quddepeHnuansHOro ucuncinenus: Poms, Jlarpamka u Ko,

37. lpasuino Jlonurans.

38. YcinoBust MOHOTOHHOCTH (DYHKIHIA. JKcTpeMyMbl QyHKIMHA. HeoOXoauMoe 1 TOCTaTOYHOE YCIIOBHSI SKCTPEMyMa

GbyHKIMN.

39. HanGonbliee 1 HanMeHbIllee 3Ha4YeHNs! QYHKINU HA OTPE3KE.
40. Bemmykiocts rpaduka Gyakiuu. Touku nepern6a. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBUS TOYCK Meperuoa.

41

42.
43.
44.
45.
46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

. AcuMnToTsl Tpaduka GyHKIUH.

1 kypc JieTHAAA ceccus (AK3aMeH)

[TepBooOpasnas. HeonpeneneHHbIH HHTETpall U €ro CBOMCTBA. Ta0iuia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHMS: 3aMEHa IIEPEMEHHOI 1 UHTETPUPOBAHUE IO YaCTSIM.

OnpeneneHHbI HHTErpan Kak Mpesesl UHTErpaJbHOW CYMMBI, €r0 CBOUCTBA.

®opmyna Hetorona — Jlelionuna. OCHOBHEIE CBOIMCTBA OMpeEIEICHHOT0 HHTErpaIa.

Beruncienre onpeerieHHOro MHTerpana (3aMeHa IepeMEHHOW, MHTETpUpOBaHHE MO 4YacTsaM). MHTerpupoBaHue
YETHBIX ¥ HEYETHBIX (DYHKIMH B CHMMETPUYHBIX IpeJiesiax.

HecoOcTBeHHbBIE HHTETPATBL.

I'eomerpuueckre u pU3NUECKUE IPUIIOKEHUS ONIPEIEIIEHHOT0 UHTETpaa.

Ob6nacty ompenenenuss OHII. Ilpenen, nenpepsiBHOCTH. CBoiicTBa (DYyHKIMA, HENPEPBIBHBIX B OTrpaHUYEHHON
3aMKHYTOH 001acTH.

YacTtHble IPOU3BOAHBIE IEPBOrO NMOPSAAKA, UX T€OMETPHUUECKOE UCTOIKOBAHHE.

YacTHbIE IPOU3BOJIHBIE BHICIINX TOPSIKOB.

Juddepenunpyemocts u nmonHei quddepennman pyHkunu. VHBapHanTHOCTH (YOPMBI ITOTHOTO AnudepeHuaia.
[Tpumenenne noxHoro auddepeHnrana K NpuOIMKEHHBIM BEIYUCIEHUSIM. J{uddepeHnmasl BEICIINX TOPSIKOB.
[TponzBomHas cnoxHo# ¢pynkiuy. ITomHast npon3BogHas.

Juddepenunpopanue HesiBHOW (HYHKIHM.

KacaTtenpHast mI10CKOCTh U HOPMaJIb K IOBEPXHOCTH.

DkcrpeMyM (QyHKIUH ABYX NepeMeHHBIX. Heo0XomrMoe 1 I0OCTaTOYHOE YCIIOBHE SKCTPEMYMa.

HawnGonpiiee n HanMeHblee 3HaYeHNsT PYHKIMU B 3aMKHYTOH 001aCTH.

JuddepeHunansapie ypaBHEHHs: OCHOBHBIE IOHTHS. 3a1aqu, NpUBOAsAIIMe K quddhepeHInalbHBIM YPaBHEHHSIM.
Teopema cymiecTBOBaHHS U €MHCTBEHHOCTH pemeHus 1udepeHnanbHoro ypaBHEHUsL.

YpaBHEHUs ¢ pa3ieNOIIMHC TePEMEHHBIMU.

Opnoponnsle muddepeHnmanpabie ypaBHeHHS | opska.

JInnelinsle ypaBHeHus. YpasHeHus bepHymnnu.

VYpaBHeHHe B MOMHBIX AU(epeHpaiax.

JuddepeHunanbHpie ypaBHEHHs BBICIINX ITOPSAKOB: OCHOBHBIE TIOHSTHSL.

VYpaBHeHUs, JOMYCKAIOLIME OHIKEHUE NOpsiAKa.

Jluneiinple nuddepennmanscaple  ypaBHeHHs BbICIIMX mopsiakoB. WHrerpupoBanme JIOAY ¢ moOCTOSHHBIMH
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K03 dHUIIEHTAMH.
68. Jlunetinsie HeomgHopoubie JJY. CtpykTypa odmuiero pemenus JIHAY.
69. Mertoz Bapuanyy NpOU3BOJIBHBIX OCTOSHHBIX.
70. Wnrerpuposanue JIHAY c mocrostHHBIMU K03(h(UIIMEHTAMH U TIPABOH YaCTHIO CIIEIMAILHOTO BHIA.
71. Cucremsl anddepeHInanbHbIX ypaBHeHHH. TeopemMa CyIIECTBOBaHMS M EIUHCTBEHHOCTH pPELICHUS.
WCKITIOUEHHS ISl PELIEHUsI HOPMaJIBHBIX CHCTEM AU PepeHINATbHBIX YPaBHEHHUH.
2 Kypc JeTHss ceccusi (IK3aMeH)
72. DneMeHThl KOMOWHATOPUKH: IEPECTAHOBKH, Pa3MeEIIEHHUS, COUETaHNUSI.
73. OCHOBHBIE IIOHATHSI TEOPUH BEPOSITHOCTEH: HCTIBITAHUE, COOBITHE, BEPOSTHOCTH COOBITHSI.
74. HewictBust Haja COOBITUSIMU. ANreOpa COOBITHI.
75. TeopeMsl CIOKEHUS U YMHOXKEHUS] BEPOSITHOCTEH.
76. BeposTHOCTH MOSBICHUS XOTS OBl OJJHOTO COOBITHS.
77. ®opmyra MoHOM BeposTHOCTH U popmyrna baiieca.
78. Cxema bepuymmu, popmyna BepHyimi, HauBeposSTHEHIIIEe YUCITO MOSBIICHHUHA COOBITHS A B cxeMe bepHyrm.
79. Tlpubnmxennsie GopMyisl B cxeme beprymu.
80. JluckperHast ciydaiiHasi BelMYMHA U CIIOCOOB! € 3aianus. DYHKIMS pacrpe/eneHusl.
81. MateMaTtuueckoe 0XHJIaHUE JUCKPETHOH cl1ydaliHON BEIMYMHBI U €T0 CBOUCTBA.
82. lucmepcust IUCKpETHOMN ciyyaiiHOHN BeTMUUHBI U €€ cBOoMCTBa. CpeHee KBaJpaTUUECKOe OTKIOHEHME.
83. HenpepriBHas ciydaiinas BeandanHa. CBOWCTBA (DYHKIMU pacIipeaeeHus..
84. II10THOCTH BEpOSATHOCTH HEMPEPHIBHOM CIy4ailHON BEIUYUHBI U €€ CBOMCTBA.
85. UwucnoBble XapaKTepUCTUKU HENPEPBIBHBIX CITyYaliHBIX BETUYHH.
86. PaBHOMEpHBII M TIOKa3aTENbHBIN 3aKOHbI pacnpeielieHHs] HEMIPEPHIBHBIX CITYYaiHBIX BEIUYHH.
87. HopmanbHbl 3aKOH pacIpe/ieNieHns U €ro CBOWCTBa

Meton

Ymerb

— pefmaTtb 3agadud 10 H3ydacMbIM
TEOPETUUECKH pa3fienam;

— 0o0cyxiath CIoCcoObI
3¢ hexTuBHOrO petieHus
¢ hepeHIMaNbHbIX YPaBHEHUH U WX
CHCTEM; OIpenensiTh dPPEeKTUBHOCTD

pelIeHus  3a/ad, MOJYYEHHOrO C
IIOMOIIBIO YU CJIICHHBIX METOOO0B,;
pacro3HaBath 3¢ eKTHBHEIE
pe3yIbTaThl 00paboTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX oT
HE3(PPEKTUBHBIX

IIpumepnvle npakmuyeckue 3a0anuA 013 IKIAMEHOBU 3aUema:
1. Pemnte MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

(13 38) . (8 6
-39

2. Pemmths CUCTEMBI JIMHEHHBIX alTeOpandecKuX ypaBHEHUH mo ¢dopmyinaMm Kpamepa, MaTpHYHBIM METOJIOM, METOIOM
laycca:

—2 -4 -7°5

3x, +4x, +2x, =3
2x, —x, =3x, =-3

X, +5x, +x;, =2

3. Jlansl A4, 4,4, . Al (1;3;6)’ AZ (2; 2;1)’ A3 (—1;0;1), A4 (_4; 6; _3)~

Haiitu: 1) qmuny pedpa A4 ;2) yroi Mexry peopamu A4 u 44, ;

KOOpAWHATBI BEPHIMH TMMHUPAMHUIbI
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A A A A A A

3) yron Mexny peopom 44, W TpaHpro 17273 ;4) miomaap rpaHud 1273 ;5) 00beM mHpaMHUIbL.

4. B tpeyronsauke ¢ BepumHamu A(2,1), B(5,3), C(-6,5) HaliTh JUIMHY BBICOTHI N3 BEPIINHEI A.
5. Hammcars kKaHOHMYECKHE U TApaMETPUYECKHEe ypaBHEHUsI ITPSIMOM, Tpoxostieid uepe3 Toukn M(2,1,-1) n K(3,3,-1).
6. CocTaBuTh ypaBHEHUE IDIOCKOCTH, poxomsmien yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxa3aTb, 4TO IpsSIMBIE MAPAJUIEIbHBL:
x+y—-z=0
x+2 y-1 =z Y
3 22 1y x—y—-5z-8=0
8. Berunciure npenenst:
. l+4x—x* . 3x-arcsin2x J2x—1-
a) lim "X 6 i 2SI ) imY2x =145
oo x4+ 3x° 4+ 2x x>0 oS X —COS” X xo3 X —

d
9. Haiimure d_y 10t GyHKIMi: a) y = e

4x—x2. 6) x=ctg2t,
x

y = In(sin 2¢).
10. BEIYHUCIUTB: (l —1 )28 .

111. Haiiti HeonpeaenéHHBIA UHTErpa: a)J.sin 3x-cosSxdx, 6) J‘ 1—cosx dx B) I(zx +5)-e'dx.
(x—sinx)®
20y

'!Vx2+5'

o . 2
13. Haiitin mumomaznp ¢Gurypsl, OrpaHMYeHHON JIHHUAMHU: X = 4, y°"=4x.

12. BeIYUCIUTE ONpPEAEICHHbIN HHTerpa

_fo_.2_ .2 N3
14. Haiiti 1 mocTpouTh 001acTh onpeaeeHus QyHKIH u=9-x" -y +(x-y) .
3 .
15. Haiitu nonueiii auddepennnan pynkiun: < = X In y—=S8in 2xy.

16. Haiiti 4acTHBIE NPOM3BOMHBIE IEPBOTO Mopsiaka (GyHKIUM: Z = Sx 2y3 + ln(x + 4y).

. 2 2
17. HanucaTh ypaBHEHHE KacaTeJIbHOM IJIOCKOCTH U HOpPMAaJIH K IIOBEPXHOCTH Z =4/X~ + ¥~ B Touke (3, 4, 5).

18. Pemure 3amauy Koum: y cos” x dy = (y2 + l)dx,y(O) =0.

o . ;. — o2
19. Haiizre obmee pemenne muddepenipansaoro ypapsernsy + ¥ = €5

20. Pemuts ogHOpoOAHYIO cucTeMy quddepeHnnanbHbIX ypaBHEHUI:
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’

y'=x+4y.
21. [Ipu nocraBke ¢ 3aBoga Ha 6a3y 1000 paguonpreMHHUKOB, y 55 BBIIUIH U3 CTPOs JlaMnbl. HaliTh BeposSTHOCTH TOTO,
YTO B3SATHIN HayJa4y MPUEMHUK OYIET UCIIPABHEIM.

22. [IpyHruMaeM BEpPOSITHOCTH POXKICHUsSI MallbuMka W JIEBOUYKM paBHbIMU. HailTu BepoATHOCTH TOro, uro cpeau 10
HOBOPOXKJICHHBIX 6 OK2)KYTCSl MAJIbYHKAMU.

23. JlaH 3aKOH pacHpeieneHus TUCKPETHON CllydailHON BETMYUHBL:

Xx: 110 120 130 140

p: 0.1 0.2 0.3 0.2 0.2
BBIYUCIIUTH €€ MaTEMaTUUECKOE OXKUIaHUE, JTUCTIEPCUIO U CPEHEE KBAAPAaTUIECKOE OTKIIOHEHHE.
24. Jlana QyHKIHA pacrpeeieHus HEPEPHIBHOMN CITy9aliHOW BETMIUHBI X

0 npu x<0
0,25x*(x+3) mpu 0<=x<=1

{x': 6x — y,

150

1 npu x>1

F(x)=
Haiiti muiotHOCTH pacnpenenenus f(x), mocTpouts ee rpaduk, BEpOsSTHOCTh MonajaHus B 3aJaHHbIil nHTEpBan [0,5; 2],

Mx, Dx, O, .

Bnaners

- IPaKTUIECKUMH HABBIKAMHU
WCIIOJIb30BaHUSI MATEMATHICCKUX
MOHSITUN U METOJIOB (M3y4aeMbIX
pa3aenoB MaTeMaTHUKH) MIPH PEIICHUH
MPUKJIATHBIX 3a/1a4;

- HaBBIKaMH 00OOIIIEHUS PE3yJIbTATOB
pelIeHus, pe3yJbTaToB 00paboTKU
CTaTHCTUYECKOT 0 SKCIICPUMEHTA;

- CII0CO0aMM OIICHUBAHUS 3HAYMMOCTH
U NPAaKTUYECKON MPUTOJTHOCTH
MOJIyYEHHBIX PE3yIbTaTOR

Ilpumepnvie npuxnaousle 3a0auu u 3a0aHUA

A(1;0:1) B(4:4:6) C(2:2;3) , D(10;14;17)

3agaua 1. [IpoBeputs, nexar JI1 TOUKU , B OJTHOH MJIOCKOCTH.
3anaua 2.IIpu nocTpoeHUM BUCSYEro MocTa yepe3 peuky «Tuxas» U BBISICHEHUH HAJEKHOCTH COOPYKEHUS, CTYJIEHTHI
CTPOMOTpAAA CTONKHYJINCH C PEIIEHUEM CIIEAYIOIIEeH 3aaun:

Tpoc, noBelIeHHBIN 3a 1Ba KOHIIA HA OMHAKOBOW BBICOTE, UMeET GopMy Ayru mapaboisl. PaccrosiHue Mexy ToYkaMu
KperieHus paBHO 24 M. ['myOuHa mporu0a Tpoca Ha paccTOSHUU 3 M OT TOYKH KperuieHus paBHa 40 cm. Onpenenutsb
TIyOuHY Iporuda Tpoca MocepeMHE MEKIY KPEIUICHUSIMU.

3amaua 3.Haiitu paboty cuibt - (l’ 2 5) 3JIEKTPOCTATHYECKOTO OIS, 110 MEPEMENICHUIO JIEKTPUIECKOro 3apsaaa U3
TOYKHU M, = (0’ % 2) B TOUKY M, = (4’ 7 4).
lim ¥ 08 ¥

3aganne 4.ITokaxure, 9to mpeaen *~* X +COSX He MOXKeT OBITH BRIUUCIICH 10 TipaBminy Jlonmurans. Haiiaure sTot npenen
JIPYTHM CIIOCOOOM.
3apnanue 5.3aBUCUMOCTH NYyTH OT BPEMEHU IMpU TNPSIMOIMHEHMHOM JBMKEHUHM TOUKH 3aJ]aeTci YpaBHEHHEM

3 2
§=—t"+2t"—3,r1e S-nyTh B M, a { BpeMs B C. BEIUUCINTE €€ CKOPOCTh U YCKOPEHHE B MOMEHT BpeMenu ¢ = 4¢ .

2
u1([]=]

3agaua 6. K rpaduky pyskimm J [ﬂ =3-x B €r0 TOYKE C aOCIMCCOM MpoBeJIeHa KacaTenbHas. Halitu ruiomanb
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TPEYTroJIbHUKA, O6pa3OBaHHOFO KacaTelbHOU U OTPE3KaMU, OTCEKAEMBIMU €10 Ha OCAX KOOPJUHAT.
3agaua 7. B NnapKe aTTpakKOUOHOB Tropoaa N omgun u3 OTPE3KOB TPACKTOPUU IABUIKCHUA IOC31a B «AMepI/IKaHCKI/IX

s(ty=Asin(wt+¢,)

rOpKax» MPeJCTaBIsIeT COOON CHHYCOUY: ,r1e A, ¢, M @ — U3BECTHBIE YUCTA.

OnpenenauTs yrojl HaKJIOHA K TOPU3OHTY MOCETUTENS aTTPAKIMOHA J[. B MOMEHT BPEMEHH { CTOJBIIKCHUS IO STOMY
OTpE3KY.

3ananue 8. [logymaiiTe, C MOMOIIBIO CPENICTB KAKOTO pa3/ieia MaTEMAaTHKH MOXKHO PELINTh CIIEAYIONIYIO 3a1ady.

«Jlns yOopku cHera Ha yIUI[AX TOPOJA UCIONB3YIOTCS CHEroyOOpoYHbIe MamiHbl. OHU pa0OTalOT B TCUCHHE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM CKOPOCTHIO ybopkn cHera 400 (M’/u). Vi3meHenue oObeMa CHera,

ds

2
— =120 - 5¢ . S(I]
BBITAJIAIONICTO HA YIHUIIBI TOPOJa B TOPOJIC B TCUCHHUE CYTOK, MOXKHO OITUCATh YpaBHEHUECM dr rie —
A —_
00BeM cHera (B M°), BBIITABIIETO 32 BpeMs / (B 4acax), 0 <7<24. B yomenr BpeMenn! = 0 fa ynuuax ropoaa jgexxut 1000

S(t
M3 cHera. YCTaHOBUTE COOTBETCTBUE MEXAY BpEMEHEM [ U 00BeEMOM CHCra, JIC)KAUICTO Ha yJIulax ropogaa ] »
CocraBbTe MAaTEMATUYCCKYIO MO/JIC]Ib 9TOM 3a/1auu U peuInTe eé.
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0) [lopsinok npoBeeHusi MPOMEKYTOYHOM aTTECTALMH, IOKA3aTeJH U KPUTEPUHU OLleHUBAHMS

[IpomexyrouHas arrecTtanusi IO JUCHUIUIMHE «MareMaTuka» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TIO3BOJISIOLIME OLCHUTh YPOBEHb YCBOEHHSA OOYyYalOIIMMHCS 3HAHUM, U MPaKTHUYECKUE
3aJlaHusl, BBIABISIOLUIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHM W BIQJIeHMH, NpoBoaUTCA B (opme 2
9K3aMEHOB U B (hopme 2 3a4€TOB.

DK3aMeH 10 JJaHHOW JUCHMIUIMHE MPOBOJUTCS B YCTHOM (pOopMe M0 dK3aMEHAIIMOHHBIM OuiieTam,
KaXKJIbI U3 KOTOPBIX BKIIOYAET 1 TeOpeTHUeCKUi BOIPOC U JIBa MPAKTUUECKHUX 3aJaHHUSL.

Iloka3aTenu M KpUTepUM OLICHUBAHUSA 3a4eTa:

- JUIs caavu 3a4eTa o0ydaromuiics nokassiBaet chopmupoBaHHocTs komnereHuuit OK-1 u OIIK-
4; T.e. CTYIEHT JOJDKEH NOKa3aTh 3HaHMs Ha YpOBHE BOCIPOU3BEAEHHUS M 0OBSCHEHUS HH(OpMalUH,
MHTEJJIEKTyaJIbHbIE HaBBbIKU PEILICHUs 3a/1a4;

- 3a4eT He CAaH, €CIM pe3yiabTaT 00y4eHUs HE JIOCTUTHYT, O0Oydarouuiics He MOXKET 110Ka3aTh
3HaHMSI HA YPOBHE BOCIPOMU3BEACHUS U O0O0bACHEHUS HUHPOpMALMU, HE MOXET IO0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKH PEILIEHUS IPOCTHIX 33/1a4.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» — OOyyarouiuics JI€MOHCTPUPYET BBICOKMH  YypOBEHb
C()OPMHPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE€ U IIyOOKOE 3HaHUE y4yeOHOro
MaTtepuaia, CBOOOJIHO BBINOIHIET NPAaKTUYECKUE 3aJaHusl, CBOOOHO ONEPUPYET 3HAHUSMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYAIUSIX ITOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0pO1I0» — 00yJaroluiics JeMOHCTPUPYET CPEIHUIN ypoBeHb C(HOPMUPOBAHHOCTU
KOMIIETEHIMI: OCHOBHBIE 3HAHHWS, YMEHHUS OCBOEHBI, HO JIOIYCKalOTCS HE3HAYUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHHUS NPHU aHAJTUTHUYECKUX ONepanusix, MepeHoce 3HaHWNW W YMEHUN Ha HOBBIE,
HECTaH/IapTHbIE CUTYalHH.

— Ha OLIEHKY «YAOBJIETBOPUTEJIbHO» — OOYdYalOIIUNCA JEMOHCTPUPYET IMOPOrOBBIH YpOBEHBb
c(OPMUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJBbHBIX MEpPONPUATUN JOMYCKAIOTCS OIIMOKH,
MPOSIBJIAETCS. OTCYTCTBUE OTHEJIbHBIX 3HAHUN, YMEHMH, HaBBIKOB, OOYYAlOUIMIICS HCIBITHIBAET
3HAYUTEIbHBIE 3aTPYJHEHUS MPH OIIEPHUPOBAHNU 3HAHUSAMH M YMEHUSMH IPH MX NEPEHOCE HAa HOBBIC
CUTYaI1H.

— Ha OLICHKY «HeyI0BJIeTBOPUTEIbLHO»— 00ydJaroluiica 1eMOHCTpUpYyeT 3HaHus He Oosee 20%
TEOPETUYECKOr0  MaTepuajia, JONYCKAaeT  CYIIECTBEHHblE  OIIMOKHM, HE MOXKET I0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUS MIPOCTHIX 3a/1a4 WK HE MOJKET [M0Ka3aTh 3HAHUS Ja’Ke Ha YPOBHE
BOCITPOU3BE/ICHUS U 00BsICHEHHSI UH(DOPMALIUH.

8 YuebHo-MeTOAMUYecKOe U MH(POpMAIIMOHHOE 00ecTiedeHue JUCIUITHHBI

a) OcHoBHas JMTEpaTypa:

1. Munayes B. C. Beiciias matemaruka: yue6Huk / B.C. IllunaueB. — Mocksa: UH®PA-M,
2019. — 479 c. — (Boicmiee obpazoBanue). — www.dx.dot.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anexTponnsiid. - URL: https://new.znanium.com/catalog/product/990716. — Pexum
JOCTYyIA: JUIS aBTOPHU3. TIOIH30BATEICH.

2. Maremaruka: yue6. mocobme / FO.M. lanmmos, JILH. Xyp6enko, I'.A. Huxkonoa, H.B.
HukonoBa, C.H. Hypuesa ; moxn pen. JI.H. Xypbeuko, I'.A. HukonoBoii. — Mocksa: THOPA-M,
2019. — 496 c.— (Bwicmiee oOpaszoBanume: bakamapmar). - ISBN 978-5-16-102130-9. - Tekcrt:
anektpoHHbId. - URL: https://new.znanium.com/catalog/product/989799. — Pexum nocryna: s
aBTOPH3. NIOJI30BATEIICH.

0) JonoJiHUTeIbHASL JTUTEPATypa:

1. Teopust BeposiTHOCTEN W MareMaTuyeckas cTaTHcTHKa: YueOHoe mocobue / buprokosa JI.T.,
bob6puk I'.U., MatBees B.U., - 2-e uzn. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c. (Bmcmee
oOpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: oanextponHsid. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum mocTyma: yisi aBTOPHU3. TOJIb30BATENCH.

2. Maremaruka B mpumMmepax u 3amadax: y4ed. mocodue / O.M. [ertapesa, JL.H. XKypGenko, I'.A.
HuxonoBa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c¢. — (Bricmiee




obpazoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Texkct: osnektponnsid. — URL:
https://new.znanium.com/catalog/product/989802.— Pexum noctyna: st aBTOPU3. HOJIb30BaTEIEH.
3. HManko, IL.LE. Briciias maremaTuka B yhnpakHeHHUAX U 3agadax. (B 2-x wactax) [Tekcr] /
I1. E. lanko, A. I'. Ilonos, T. 5. KoxkeBHuKkoBa. - M.: Bricmras mkomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 60xnee 1000 mit.
Ouxrtenronsl, ['M. OcHOBbl MaTeMaTH4ECKOro aHaiu3a: ydyeOHuk: B 2 yactax / .M.
®uxrtenronsil. — 11-e uzn., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Yacts 1 — 2019. — 444 c. —

ISBN 978-5-8114-0190-1. — TekcT : 31neKTpOHHBIN // DNeKTpoHHO-O0ubnuoTeuHas cuctema «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum pgoctyma: sl aBTOPH3.
II0JIb30BATEIEH.

4. ®uxtenronel, ['M. OcCHOBBI MaTeMaTH4EeCKOTO aHanu3a: y4eOHmk: B 2 dactax / [.M.
®uxrtenronsil. — 10-e uzn., crep. — Cankt-IletepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. — 464 c. —
ISBN 978-5-8114-0191-8. — TekcT: a5eKTpoHHbIN // DneKTpoHHO-OUONIMOoTeYHas cucrema «JIaHby :
[caiit]. — URL: https://e.lanbook.com/book/115730 (mata o6pamenus: 06.10.2019). — Pexum
JOCTyTA: JUISi aBTOPHU3. TIOIH30BATEICH.

5. llumaueB B. C. 3agaunuk no Beicuield matemaTtuke: y4e6. mocodue / B.C. lllumaue. — 10-¢
3., crepeorurn. — MockBa: MUHOPA-M, 2020. — 304 c¢. — (Bricmee o6pa3oBanue). - ISBN 978-5-
16-101831-6. — Tekcr: anexrponnsiidt. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOANYeCKHe YKa3aHUs

1. Abpamona, .M. DnemeHTbl BEKTOPHOU aJireOphl U aHAIUTUYECKOM reomeTpun: Meroauueckue
yKa3zaHus Ui cTyaAeHToB I kypca Beex cnenuansHocteil. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiit uaterpai: Terpaas-koHcnekt — MI'TY, 2008. — 23 c.

3. BaxpymeBa, W.A. Kpussle u mnoepxHoctu 2 mnopsaka. llomspHas cucrema KOOpAMHAT.
[Ipaktukym — Maruuroropck: I'OY BIIO «MI'TY um. I'"1. Hocosa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopuss QpyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO: METOIMYECKHe YKa3aHHs U
BAapUaHThl MHJMBUYAIbHBIX 3aJJaHUI JJI CTYAEHTOB BCeX clienuanbHocTeil — Marnutoropek: I'OY
BIIO «MI'TY um. I''A. Hocosay, 2011. — 28 c.

5. I'paueBa, JILA. OmnpeneneHHbIi WHTErpaj: METOAUYECKHUE YKa3aHWs UIA CTYACHTOB —
Maruurtoropck: 'OY BIIO «MI'TY um. I"'1. HocoBax, 2010 — 12 c.

6. I'paueBa, JI.LA. DOnemeHThl JMHEHHOW aureOpbl, BEKTOPHON aiareOpbl M aHAIUTUYECKOU
reoMerpun: Yuebnoe nocodue. - Marauroropck: 'OV BITIO «MI'TY um. I''1. Hocosay, 2010 — 63 c.

7. I'yruna E.M. Jlaboparopublii mpakTukyM 1o cratuctuke ¢ npumenenneM EXCEL: Meton. ykas.
JUIsi  Ta0OpaTOPHBIX pabOT MO MaTeMaTudeckou craTuctuke.- Marauroropek: 'OY BIIO «MI'TV um.
I".1. Hocosay, 2009 — 40 c.

8. U3ocoB A.B. I'apMonmyecknii aHain3: MeToAaudYecKHe yKa3aHWs W BApHUAHTHlI 3aJaHUM I
CaMOCTOSITENIBHOM pabOThl U KOHTpOJIst 3HaHUM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTus 1 BeposiTHOCTh. YacTh 2: Metoa. ykas. - Marauroropck: I'OY
BIIO «MI'TY um. I''A. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBoanas u nuddepennuman ¢pynkuuu. IIpaktukym.- Marauroropck:
I'OY BIIO «MI'TVY um. I''11. Hocosa», 2010. — 38 c.

11. Masiuenko E.II. HccnenoBanme Qynknuit u mnoctpoenue rpadukoB. [lpaktukym. —
Maruurtoropck: 'OY BIIO «MI'TY um. I"'11. HocoBay, 2011. — 20 c.

12. CaBymikuna H.®. KomOunatopuka. CoOwbite u BeposiTHOcTh. Yacts I: KomOunatopuka.
Anrebpa coObrTuii: Meton. ykasanus no aucuuiuinHe «Marematuka» i cTyAeHTOB | kypca Bcex
cnermuainpHocTeit. — MI'TY, 2007. — 17 c.

r) JJIeKTPOHHBbIE PecypcChl:

1. AxmanoBa 3. C. HeonpeneneHHblil HHTETpal: OT TEOPUU K ITpaKTUKE [ DIEeKTpOHHBIN pecypc:
yuebHoe nocobue / 3. C. Akmanosa ; MI'TY. - Marauroropck: MI'TV, 2015. — 1 anexTpoH. ont. quck
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBesieHus 1ocTynHbl Takke Ha CD-ROM.
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2. Ananutudeckas reomerpust [DnekTpoHHbIi pecypc]: npaktukym / T. I'. Ky3una, O. C.
Anpapocenko, T. B. Mopo3soga, O. B. IlerpoBa; MI'TY. — Maruautoropck, 2010. — 114 c. : w1, Tabmi. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOObBEKT.

3. AnucumoB A. JI. Matpunsl. Onpenenurenu. CuCTEMbI IMHEHHBIX alreOpandecKuX ypaBHEHUN
[DnexTponHbIit pecypc]: yuebnoe mocoodue / A. JI. Auncumos, T. A. bornapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck: MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1000-3.

4. bongapenko T. A. HTerpanbHoe ucuncienne GyHKIUN OJHOW EPEMEHHOM [ DIIeKTPOHHBII
pecypce] : yue6noe nocodue / T. A. bongapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anexTpoH.
ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42 .pdf&view=true. - Makpoo0bekT. - ISBN 978-5-59967-1001-0.

5. bynerueBa C. B. MaremaTuka: npe/iesbl U HEIPEPbIBHOCTb (PYHKIIMU OJTHOM MepeMEeHHOH.
[IpaxTukym [DnekTpoHHbIN pecypc]: yueOHoe nocodue / C. B. BynbrueBa; MI'TY. - Marautoropck:
MI'TVY, 2017. - 1 snextpon. ont. nuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1002-7.

6. brikoa M. B. Jluddepenimansubie ypaBHeHU [ DIEKTPOHHBIN pecypce] : yaeOHoe mocodue / M.
B. beikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 ainekTpoH. onT. Juck
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. NU3ocoBa JI. A. OcHOBBI MaTEMaTHUECKOI0 aHaIM3a [ DIEKTPOHHBIN pecypc] : yuebHOoe mocodue.
Y. 1. JuddepenunansHoe ucuncienue GpyHkuuu ogHoi nepemennoi / JI. A. U3ocosa, JI. A. I'pauesa ;
MI'TY. - Marautoropck : MI'TY, 2015. - 1 anextpon. ont. nuck (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. ®yHKIIMN HECKOJIBKUX MIEPEMEHHBIX [ DJIIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / B. A. Koporenkas, FO. A. 13BekoB ; MI'TVY. - Maruutoropck : MI'TY, 2015. - 1 anektpoH.
ont. nuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

9. Teopwus BEpOsATHOCTEH U MaTeMaTHYECKasi CTATHCTUKA: YJICKTPOHHOE YUeOHOE MTOCOOHe
MIPaKTUKYM ¢ JabopaTopHbIMU pabotamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. U30coBa, JI. A.
I'paueBa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 sanekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnneuenne u UHTEpHET-pecypcebl:
1.

Haumenosanmue 110 Ne noroBopa CpoK AeHCTBUS JTUIICH3UU
MS Windows 7 JI-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 or 17.09.2007 0eccpovHO
Kaspersky Endpoint 1-300-18 ot 21.03.2018 28.01.2020
Security VTS OusHeca-
CrannapTHBIN
7Zip CBOOOIHO pacIpoCTpaHIeMOe 0eccpovHO
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2. wuHpopMmanuoHHbIe ceTu UHTepHeT:

1) Poccumiickas rocymapcTBeHHas OuOmmoreka [DnekTpoHHbldi pecypc] /Llentp wuHbOPM.
Texnonoruit PI'b; pen. Bnacenko T.B., Web mactep Koznosa H.B. — Dnexrpon. [an. — M.: Poc. T'oc.
0-xa, 1997. URL:http://www.rsl.ru/, cBoO0aubIi.— 3ari. ¢ s3kpaHa. S3. pyc., aHri.

2) Poccwuiickas HarmoHaybHas OubauoTeka. [DnexkrponHsiii pecype] / —URL: http://www.nlr.ru .
S3.pyc.

3) TocymapcTBeHHass TyOnM4YHas Hay4YHO-TEXHUYecKas Oubiamorexka Poccum [DnexTpoHHBIN
pecypc] / — Pexxum gocryma: http://www.gpntb.ru , cBo60aHBII.— 3ariL. ¢ 3KpaHa. S3.pyc .

4) Public.Ru - ny6nuynas uarepuer-ondnunorexa URL:http://www.public.ru/ .

5) Crynendeckas Oubmmoreka [OnexkTpoHHbld pecypc]. — Pexum pmocryma:  http://
http://studlib.com , cBo601HBINA.— 3ari. ¢ 3kpaHa. 3. pyc., aHIIL

6) KommproTeppa: Bce HOBOCTH MPO KOMITBIOTEPHI, JKEJIe30, HOBBIE TEXHOJIOTUH, HH(MOP-
MaIlMOHHBIE TEXHOJOTUM [DNeKTpoHHBIN pecypc]. — [lepuoamueckoe annekTponHoe VHTEepHET-H31aHIE
— Pexxum nmoctyna: https://www.computerra.ru/ — 3ari. ¢ 3xpana. f3. pyc.

7) Cuctema «MHTEpHET-TpEeHAXEPHI B cpepe 0Opa3oBaHUsI» HA CalTe WWW.1-exam.ru.

9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecrcucHue JUCIHHUIINIMHBI BKIIIOYACT:

Twun 1 Ha3BaHKE ayIUTOPHUHU OcHaienre ayTuTOPHH
VY4eOHbie ayauTOpuu IS TpoBeneHHs | Jlocka, MynbTHMEAUHHBIC CPECTBA XPAaHEHHS, Iepelay |
3aHATUH JICKHMOHHOT' O THIIA npecTaBieHus HHGOpMaIuu

VY4eOHbie ayauTOopuu JUIs TpoBeaeHUs | Jlocka, MylbTUMEIHUHBIA IPOESKTOP, SKPaH
MPAaKTUYECKUX 3aHATHH, TPYNIOBBIX U | Komruekc MeToamueckux pa3paboTok (pa3aaToyHoro Marepuana u

VHIBUTyaJIbHBIX KOHCYJIbTAllUH, | METOJNYCCKUX YKa3aHHUH ) N\UJIM KOMILIEKC TECTOBBIX 3aJaHuM JIJIs
TEKYIIEr0 KOHTPOJS U IPOMEKYTOYHOM | TOATOTOBKU W IIPOBEICHUS MPOMEKYTOUHBIX U PYOSKHBIX
aTTecTaluuu KOHTpOJIE

Tlomemmenus 1A camocTosTenbHoM | [lepcoHanbHbie KOMITBbIOTEPHI ¢ MakeroM MSOffice, BbIxoq0M B
PpaboThl yyaInuxcs WHTepHET M ¢ AOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-

00pazoBaTeNbHYIO Cpelly YHUBEPCHTETA

ITomemenue I XpaHEHUsI u | lxadsl g xpaHeHus: y4eOHO-METOUIECKOM TOKYMEHTAIUH,
MPOPHUIAKTHIECKOTO o0cimyXuBaHHs | y1eOHOro 000pyI0BaHUS M y4eOHO-HATIISAHBIX TTOCOOMH
y4eOHOro 000pyA0BaHHUS
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