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Pabouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO 1o HanpasneHHIO NOArOTOBKH
21.05.04 Toproe neno, yreepxaensoro npukazom MOuH P® or 17.10.2016, Ne 1298.

Pafouast mporpamMma paccMoTpeHa v ofoOpeHa Ha 3acenanuu kadenpsl Boicuiei
Mamemamuxu «4» cenrsiops 2018 r., nporokon Ne 1.

3aB. xadenpoit % / E. A. Ily3ankoBa /

PaGouas nporpamma o00peHa METOIUYECKOi KOMUCCHEW HHcmumyma ecmecmeo3Hanus
u cmanoapmusayuu «24» cenrsiops 2018 r., nporokon Ne 1.

Tpencenatens _— / /W 10. Mesun/

3aB. xadenpoit [eonozuu, mapkuieiioepcko2o 0ena u 06o2auyenus RONE3HbIX UCKONACMBIX

CornacosaHo:

/A.A. I'puinus /

PaGouas nporpamMma coctaBieHa:  JOueHT kad. Boicuieii MaremaTuky, k.nen. H.

B e
/ /&% /EM. I'yruna /

Penensent: nouent xad. [Ipuknanuoii MaTeMaTuKH U HHOOPMATHKH, K.(.-M.H.

/A ;é / J1B. CmupHoBa /



Jhaer perucrpauuy H3MEHCHHH H JOTO0JIHeHHIT

ara. -
Ne Paszzen Kpatkoe conepixanue Ne nﬂomxona Lipammy
/1 | IporpaMmot M3MEHCHUS/ IOMIOHEHHS 3acenanis g
I — Kagenpoi
1 8 AKTyanusanusa csefeHnit 00  yuebuo- | 03.09.2019 r,
METOIHIECKOM obecrievennn | Nol 075_4
JUICTUHITIIHIIBI |
2. ) AKTYAIM3ALUA CBEJICHNI 0 MaTepHAILHO- |

TEXHHYCCKOM 00ecrneyeH JUCTTHUTITHH BI

03.09.2019 r.,
Nel




1 Llesii 0CBOEHUS AVCLIUIIVUHBI

LenaMy 0CBOEHUS AUCITUTUTUHBI «MaTeMaTHKa» SBJISIETCS:
NPUBUTHE HABBIKOB HCIIO/Ib30BAHUSI MaTeMaTMYeCKUX METO/OB  HWCC/Ae[OBaHWS U OCHOB
MaTeMaTHUeCKOr0 MO/Ie/IMpOBaHusl B Oyaymieli mnpodeccur T0 WHXEHEpHOMY 00ecrieueHHIO
JieATeIbHOCTUA YejloBeKa B HeJpax 3eM/M TPH KCIUIyaTallMOHHOMW pa3Befike, 100ObIYe U repepaboTke
TBEP/IbIX T0JIE3HBIX UCKOTAeMbIX, CTPOUTETBCTBE M IKCIUTyaTal|uy MO/3eMHBIX 00BEKTOB Pa3/TUUHOrO
Ha3HAYeHUs].

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa30BaTe/IbHON MPOrpaMMbl
NMOATr0TOBKHY CreljHaInucTa

Mucipmmaa b1.B.9. «Martematuka» BXOAWT B 0a30Byr0 uacTh Omoka 1 obpa3oBaTesibHOMU
TIPOrPaMMBbI.

Iyt u3yueHus1 AUCLUIIMHBI HEOOXOJUMbI 3HAHUSI U yMeHHsl, CHOPMHPOBaHHbIE B pe3y/ibTare
M3y4YeHUHW JUCLIMIUIHH: «AJrebpa ¥ Hauajia aHaiusa», «['eoMeTpusi» B 00bEMe MPOrpaMMbl CpefHei
IITKOJTBI.

3HaHUS ¥ YMEHUs, TIOlyuYeHHbIe MPU W3Y4YeHUW [JAaHHOW [JUCLIMIUTUHBI OyayT HeoOXOAWMBI B
KauecTBe OCHOBBI /I/Isi OCBOEHHSI AUCIUIUIMH eCTeCTBeHHOHAYUHOT'0 IUK/Ia, a TaKXKe /i OCBOEHHS TeX
JUCLMIUIMH TIPO(eCCHOHANIbHOTO I[MK/IAa M B HAy4YHO-MCCJIe/[0BAaTe/IbCKON paboTe, [/ KOTOPBIX
TpeOyeTcsi 3HaHWe W B/aJleHHe MeTOJaMM MaTeMaTHUecKOro aHajiu3a U MOJeIMpOBaHUs,
TEOPeTHUECKOTO M 3KCIIEPUMEHTATBHOTO MCC/IeA0BaHMS, TIPUMEHEHUEe aHATMTUUECKUX U UHMC/IEHHBIX
METO/IOB pelleHus] TI0CTaBAeHHbIX 3ajau: Pusnka, Teopust omMOOK U ypaBHUTE/IbHbIE BBIUMC/IEHUS,
['eomeTpust HeAp U Ap.

3 KomnereHuun odyuaromerocs, jopmupyembie B pe3y/ibTaTe 0CBOEHHS
AMCLIMIUIMHBI U IVIAaHUPYyeMble pe3y/1bTaThl 00yueHus

B pe3synbrate oCBOeHMS JUCLUIUIMHBI «Marematuka» oOyvarouuiicsi [o/pkeH o007a1aTh
CJIeYIOIIMMY KOMITeTeHLIUSIMHU:

CTpyKTYypHbIi
3/1IeMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHUs
KOMITeTeHLIUN

OK-1 - cnoco0HOCTHI0 K a0CTPAKTHOMY MBbIIJIEHHIO, aHA/TH3Yy, CHHTE3y

3HaTb - OCHOBHbI€ ITOHATHA U METO/Ibl MATEMATHUUYECKOI'O dHAd/IM3d;
- OCHOBHBbIE TIOHATUA WU METO/ibl TEOPHUU BEPOHTHOCTGIZ N CTaTUCTHUUYECKOI'0 aHa/113ad
€3yJIbTATOB 3KCIIepUMEHTA

YmeTb - KODPEKTHO BbIPa’kaTh U apIyMeHTUPOBAaHHO 000CHOBBIBATh MOIOXKEHUS
MpeAMeTHOM 006/1aCTH 3HAHUSI U METO/IOB MaTEMATUUYECKOTO aHa/u3a i TTI0CTaHOB-
K/ 1 pellieHUs] KOHKPeTHBIX MPUKJIaHbIX 3aau

Bnagetsb - HaBbIKAMU UCIIO/Ib30BaHUS JIOTUUECKHA BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYI0 U THCbMEHHYH) peub Ha PYCCKOM $i3blKe, FOTOBUTb U peJaKTUPOBATHh
TeXHUUeCKHe TeKCThl C MaTeMaTHUeCKOW CUMBOJIMKOW Wir (HopMyIaMu, TyOIMuHO
Mpe/CTaB/ISITh COOCTBEHHbIE U W3BECTHbIE HayUHbIe pe3y/bTaThbl, BECTU JUCKYCCUU;

- HaBbIKAMM W MeTOAMKaMH  0000IeHHsi  pe3y/JbTaTOB  pelleHus,
HKCITepUMEeHTAaTbHOM 1esITe/IbHOCTH

OIIK-4 - roTOBHOCTBIO C eCTeCTBeHHOHAyUHbIX MO3ULUH OLleHNBATh CTPOeHHe, XUMHUeCKHI U
MHHEPa/IbHBIN COCTaB 3eMHOH KOPbI, MOpP(o/1ornuecKue 0CO0eHHOCTH Y FreHeTHYeCKHe THITbI
MeCTOPO)K/JeHHH TBep/bIX M0/Ie3HbIX MCKONaeMbIX NPH pelleH!H 3aay [0 paljuoHa/IbHOMY U
KOMILUIEKCHOMY OCBOEHHIO re0peCypPCHOr0 MoTeHrana Hejap

3HaTb - OCHOBHBbIE TIOJIOKEHUsI JIMHEHHO, BEKTOPHOW anreOpbl W aHA/UTUYECKOU
reoMeTpuHy,
- OCHOBHbIE M10JI0’KEeHUS] TEOPUU TIPeJie/IOB U HellpepPbIBHbIX (YHKIIMM,




CTpyKTypHBII
3/1eMeHT
KOMIIETEHLIUU

[1nanrpyeMble pe3y/ibTaThl 00yUYeHust

- OCHOBHbIe TeopeMbl JuddepeHIMaTbHOI0 U UHTeTrPaIbHOTO UCUYUC/IeHUsT QyHKLUHY
OJHOM U HeCKOJbKMX IepeMeHHbIX, MeTo/bl AU depeHIManbHOI0 NCYUCTeHUs
cceoBaHusl QyHKLIMH,

- OCHOBHbIe THUIbI OOBIKHOBEHHbIX [W(depeHIMaNbHbIX YPaBHEHUI U MeTOJbl WX
pereHus,

- OCHOBHbI€ TTOHSATHSI TEOPUY BEPOSITHOCTeN U MaTeMaTHueckol CTaTUCTUKU

YmeTb

- T[IPUMEHSITb MeToAbl AvddepeHMaNbHOTO WCUUC/IeHUsT [JJi  WCCeJ0OBaHus]
(byHKLIMIM OJHOU U BYX IepeMeHHbIX;

- BbISIBJISITh, CTPOUTH U pelllaTh MaTeMaTH4eCcKre MO/e/lv NPUK/IaZHbIX 3a/1ay;

- o0cyxzgate criocoObl  3QQeKTUBHOTO  pemieHWst 3afay, paclio3HaBaTh
b deKTHUBHBIE pe3y/bTaThl OT He3(hGeKTUBHBIX

Bnanets

- HaBbIKAMH TIOCTPOEHUS U PeIlleHUs] MaTeMaTHUeCKUX MOZesiel TTPUK/IaiHbIX
Bajay;
- crocobamM OIleHMBaHUsS 3HAUUMOCTH U TIPAKTUUYECKOM MPUTOTHOCTH

[0JTyUeHHbIX Pe3yIbTaTOB




4 CTpyKTypa U cofiep>kKaHue AUCLIUIIUHbI

OO6111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsieT 14 3aueTHBIX equHMLl, 504 akaj. u., B TOM YKCJIe:

— KOHTakTHasi paboTta — 46 akasi. 4acos:
— ayjuTopHas — 52 akaj. 4acos;
— BHeayAuTOpHas — 7,4 akajl. yacoB
— camMocTosTebHas paborta — 429,3 aka/. yacos;
— TIOATOTOBKA K 3K3aMeHy — 17,4 akaz,. yaca,
— IIOATOTOBKA K 3aueTy — 3,9 akas,. yaca.

AyauTtopHas -
KOHTaKTHas | § O = N
paboTa E = dopMa TeKyILero I
Paszpen/ tema é (B akag. yacax) :H: g Bup camocTrositennbHOM KOHTPO/JIS1 YCIIeBA€MOCTHU U i é% =
JVCLIUTIVHBI Xl ilex| e |80 paboThI MPOMEe)XYTOYHOM o g QEJ o
S 2E| EE |8 % aTTecTanuu = > 5 g
Rl E @ o | O S
(]
Pazgen 1. DyieMeHTbI IMHEITHOW, BEKTOPHO# a/redpbl ¥ aHA/IMTHYECKOW reOMeTpHH
1.1. JluneliHas anreOpa: Matpuipl U JeuctBus Hag| 1 | 2 2/N2 | 30,8 |- camocTOsiITeTbHOE U3yUeHue - KOHCY/IbTaLiX 10 OK-1-
HuMU. OmnpefenuTend KBaJpaTHBIX MaTpull, paHT JIATepaTypel — COCTaB/IeHIe perteHuto KP Nel, 3yB,
MaTpuilbl, oOpaTHas Matpuiija. Metos ['aycca pereHus KOHCIIeKTa «/loka3aTe/nbCTBO - npoBepka KoHcriekTa Nel |OITK-4 —
CHCTeM  JIMHEMHBIX  anreOpanyecKWX  ypaBHEHHIL. CBOWCTB ONpeJe/nTes», «CBoiCTBa 3yB
Teopema Kponekepa-Kanennm - BeinoiHeHUe KP Nel «JIvHeliHas1, |oripeiesidrens»,
BeKTOpHas anrebpa u - TIpOBepKa BLINIOJIHEHUS
aHa/MTHUYeCcKasi reOMeTpUs. (petrenust) KP Nel
IuddepenuanbHoe WCUKCIeHNe
DOII»
1.2 BekTtopHas anrebpa: auHeWHble W HenuHedHble| 1 | 1 1/N1 | 10 |- BemonHeHue KP Nel «JIuHeliHas, |- KOHCYJIbTalluu no|OK-1-
ornepalyy Hajl BeKTOpaMU U UX CBOMCTBaA. BEKTOpHast anrebpa U |periennto KP Nel, 3YB,
aHaJIMTHUYeCcKas reomeTpusl. |- mpoBepka pewienuss KPP |OIIK-4 —




AynutopHast fg
KOHTAKTHasI QE S N
pabora 4 7 dopma TeKyIero =i B
Paszen/ Tema é (B akaj, vacax) | & § Buy| caMOCTOATe/IbHOM KOHTPOJIS yCIIeBaeMOCTH U E é o &
JVCLIATI/TUHBI ¥ ole x| 5w |8 2 paboTEI MPOMEXXYTOUHOU § = GEJ &
= & E = UE: it aTTecTaLyu > 5 =
ACEIR-E AR 58
S ER B8 |O S
OuddepenuanbHoe  ncumncsieHye | Nel (4acTb — BEKTOPHI) 3yB
®OII»
1.3. AHanmuTuyeckas reoMeTpuss Ha TUIOCKOCTH W B| 1 | 1 1/N1 | 16 |- BeimonHeHue KP Nel «JIuHeliHas, |- KOHCYJIbTallu1 o |OK-1-
[IPOCTPAHCTBE BEKTOpHas anrebpa u|perteHnto KP Nel, 3yB,
aHaMTUYecKas reomeTpus. |- rpoBepka peiienuss KP|OITK-4 —
IuddepenupansHoe ucunciaeHye|Nel (UacTb — aHalIWTHU.|3YyB
DOIT» reoM.)
Nroro no pasgeny 14 4/14 | 56,8 KP Nel, koHCIIeKT
Pa3pen 2. BBefjeHue B MaTeMaTH4YeCKHUH aHA/IN3
2.1. Tlpegen u HempepbIBHOCTb (QyHKIMUA ofHOM| 1 | 1 1/N1 | 15 |- BemosiHeHue KP Nel «JInHelHas, |- KOHCY/IbTalyuy 110 OK-1-
repeMeHHOMN BeKTOpHas anrebpa u pemeHnto KP Nel, 3yB,
aHa/IMTUYeCKast FTeOMeTpHs. - nposepka pemenus KPP |OIIK-4 —
OuddepenuyansHoe ncurcaenue |[Nel (yacTb — mpefensl, 3yB
DOIT» Herpep.)
2.2. KomrmiekcHble uuciia. PerieHue anrebpanuecknx| 1 | 1 /M1 5 |- BeimosiHeHUe KP Nel «JIvHeliHasl, |- KOHCY/IbTal[UK 110 OK-1-
ypaBHeHHH Hag rosneM C BeKTOpHas anrebpa u perteHrto KP Nel, 3yB,
aHa/MTHUYeCcKasi FreOMeTpUs. - npoBepka pewenus KP |OITK-4 —
IuddepenuanbHoe ncurcnenyde |[Nel (4acTb — KOMITIEKCH.  (3Y
DOIT» yKcsa)
Hroro no paspeny 1|2 22 | 20 KP Nel
Pazpen 3. IuddepennuanbHoe ncuncieHue GyHKINH 0HOM MepeMeHHOMN
3.1. OrmpepeneHve Npou3BogHON GYHKIMM B Touke.| 1 |0,5 1/1 | 10 |- camocTosATenpHas paboTa ¢ - KOHCY/IbTaLiX MO OK-1-




AynutopHast fg
KOHTAKTHasI EE S N
pabora 4 7 dopma TeKyIero =i B
Paszen/ Tema é (B akaj, vacax) | & § Buy| caMOCTOATe/IbHOM KOHTPOJIS yCIIeBaeMOCTH U E E o &
JUCLUIIVHBI Mlsleg| 5|22 paboTbl IIPOMEXYTOYHOMN § = GE_) q:)
= § E E UE: é ot aTTecTaLyu =53
S5 25|88 5
S ER B8 |O S
Muddepenuyan, ero reoMeTpUYecKui CMBICJL. JIMTepaTypol — KOHCIIEeKT «3ajauy, (perieHnio KP Nel, 3yB,
["'eomeTpruecKui 1 MeXaHU4eCKUU CMBIC/ IIPOU3BOJHOMU. IIPUBOJSIINE K TIOHATUIO - npoBepka pemenuss KPP |OIIK-4 —
[MpaBuna auddepeHLipoBaHus ¥ Tabuiia IPOU3BOJHBIX TIPOM3BOHOW», Nel (vactb — 3yB
- BbInoyiHeHHe KP Ne 1 TIPOM3BO/HbIE),
- IPOBEpPKAa KOHCIIeKTa
3.2. [uddepeHiupoBaHre HessBHO U Tapametpuuecku| 1 |0,5 1/mn1 5 |- BeimonHeHue KP Nel «JIvHeliHas, |- KOHCynbT. 1o pemr. KP|OK-1-
3a[JaHHbIX (YHKLMH. Jlorapugmuueckoe BEKTOPHas anrebpa U|Nel, 3yB,
IuddepeHpoBaHKe aHa/IMTHYeCKas reoMmetpusl. |- nposepka pemtenus KPP |OIIK-4 —
IuddepennpansHoe  ucunciaeHye | Nel (4acTb — IOCTpoOeHre  |3yB
DOIT» rpadvkoB QyHKIMH)
3.3. Uccnenopanve ¢hyHKIMH ¢ oMoInbio guddepenim-| 1 | 1 2/M2 | 15 |- BemonHenue KP Nel - KOHCYJIbTal[uM 10 OK-1- 3y,
a/IbHOI'0 UCUUC/IeHUS perieHnto KP Nel, OlK-4 -
ripoBepka KP Nel B
Nroro no paspeny 2 4/14 | 30 KP Nel, koHCIIEKT
HToro ycranoBouHas ceccusi 18 10/110(106,8 KP Nel
Pa3pen 4. InTerpajibHOe Mcuuc/IeHUe (PYHKIUU 0/{HOM NepeMeHHOU
4.1. TlepBoobOpa3sHast ¢pyHkims. HeorpenenenHsiii uate-| 1 | 1 3 50 |- BBITIO/IHEHUE KP Ne2|- KoHCyIBT. 110 per. KP OK-1-
rpai ¥ ero OCHOBHbIe cBoiicTBa. Tabuila HeompeeieH- «HeonpezeneHHbIi n|Ne2, 3yB,
HBIX UHTerpasoB onpejeneHHbId UHTerpamm - nposepka pertenvis KPP |OIIK-4 —
Ne2 (vacTb — Hemocp. 3yB
VIHTerp. )
4.2. OCHOBHbIE MeTO/Ibl UHTETPUPOBaHUS 1)1 3 50 |- BbirosiHeHHe KP No2 - KOoHCynbT. mo pew. KP|OK-1-
«HeornpesneneHHbll 1 Ne2, 3YB,




AynutopHast =
KoHTakTHas | § O N
pabora E s dopma TeKyIero =i B
Paszen/ Tema é (B akaj, vacax) | & § Buy| caMOCTOATe/IbHOM KOHTPOJIS yCIIeBaeMOCTH U E ég T
JUCLUIIVHBI ¥ ole x| 5w |8 2 paboTbl IIPOMEXYTOYHOMN § = an ©
= &E| EE |83 aTTecTaluu > 5 =
2l Q8 X% | =& B 0o
TS5 &3 88 o X
= o = oM 3
orpe/ie/IeHHbIN UHTerpasm» - npoBepka pemenuss KPP |OIIK-4 —
Ne2 (4acCTb - METOZBI 3yB
VHTErpupOBaHUsl)

4.3. OnpejeneHHbld UHTerpal. 3ajauu, npuBofsiye k| 1 | 2 2 43,4 |- BBITTOJTHEHUe KP No2 |- KOHCYJ/IbTallux rno|OK-1-

TIOHATUIO OTIpe/ie/IeHHOT0 uHTerpana. @opmysia Hetoto- «HeoripezeneHHbIii u|pereHnto KP No2, 3yB,

Ha-JletibHua. CBo¥CcTBAa. MeTO/bI MHTEeTPUPOBAHUS orpe/ie/IeHHbIN UHTerpas» - npoBepka peuteHus KP|OIIK-4 —

No2 (wacTp - BBIUMC/IEHHE|3YB
orpe/e/IeHHOro
HHTerpa’sa)

Htoro 3uMHsAs ceccHust 1|4 8 143,4 3auet OK-1,
OIIK-4 -
3yB

4.4. [1punoykeHus oOIpe/ieJIeHHOI 0 MHTerpasa 11 - 1 57 |- BBITIOJIHEHUE KP Ne2 |- koHCysbT. o peml. KP|OK-1-3ys,

«HeornpeneneHnHbi n|Ne2, OIlK-4 -
orpe/ie/IeHHbIN UHTerpasm» - mpoBepka petuenuss KP e
Ne2 (yacTe NPUIOKEHUS
OIIp.MHT)
4.5. HecobctBenHble uHTerpanbl. [IpusHaku cxopumo-| 1 | - 1 40 |- BemosiHeHue KP Ne2, - KOHCYJIbTalju1 no|OK-1-
CTHU. - camocTosATe/lbHOe  u3yudeHue pereHUt0 KP Ne2, 3yB,
nuTepaTyphbl: KOHCTEKT «[IpusHaku |- poBepka KP Ne2 (yacts|OIMK-4 —
CXO4UMOCTH HecoOCTBeHHbIX |HeCOOCTB. MHTerpasibl) 3yB
VIHTErpajioB» -IpOBEepPKa KOHCIIeKTa
OK-1,
NToro nernss ceccus 1] - 2 97 JK3aMeH OIlK-4 -
3yB




AynutopHast fg
KOHTAKTHasI EE S N
pabora 4 7 dopma TeKyIero =i B
Paszen/ Tema é (B akaj, vacax) | & § Buy| caMOCTOATe/IbHOM KOHTPOJIS yCIIeBaeMOCTH U E E o &
JVCLIATI/TUHBI Mlsleg| 5|22 paboTEI MPOMEXXYTOUHOU § = GEJ &
= & El BEE |8 ot aTTecTalyu > 5 E
SIS Z| 2|3 5 £ g
SIER| BER|OS
(e
HToro no pasgeny 1|4 10 (276,44
Pazpen 5. IluddepennuanbHoe ncuncieHue GyHKIUA HeCKOIbBKUX nepeMeHHbIX (DHIT)
5.1. OrnpepeneHvie OCHOBHbIX TOHATUW. Ilpemen wu| 2 | 1 1/n1 - |- camocToATe/IbHOE  U3yuyeHHe |- [IpOBepKa KOHCIeKTa OK-1- 3yB
HenpepbiBHOCT PHII. OcHOBHBIe CBOMCTBa (DYHKLIUH, JIATepaTypsbl: HarucaHue
HernpepbLIBHBIX B 3aMKHYTOM 00/1aCTH. KoHcriekTa «CBoMCTBa (yHKLMH,
HeMpepbIBHBIX B 3aMKHYTOWU
obslacTu».
5.2. HacTHble TIPOU3BOAHbBIE U MPOM3BOJHAA M0 Hampas-| 2 | 1 1/n1 - |- BbmosHeHne KP Ne3 «®HII. |- koHcynbTupoBaHue 110(OK-1-
neHuto. KacaTespHasi IJI0CKOCTh M HOPMaslb K TIOBEPXHO- OuddepenuanbHble ypaBHeHUs»  |(pereHn0 KP Ne3, 3yB,
ctu. ['eomeTpuueckuii cmbica guddepenimana. [IpusHak - mposepka pettenus KP|OIIK-4 —
JrddepeHIMpYyeMOCTH. Ne3 3yB
5.3. TlpousBopHas cyiokHoM (yHKIMK. YacTHbie mipous-| 2 | 1 - 5 |- BemosHeHWe KP Ne3 «®HIL. |- koHcynbThpoBanue m0|OK-1-
BO/[HbIe U AuddepeHIIMabl BBICIINX MOPSAKOB. dudde- OuddepeHiiranbHbie ypaBHeHUs1» |peliieHH0 KP No3, 3yB,
peHLIMpOBaHUe HesIBHO 3a[JaHHbIX (DYHKLIWHI. - npoBepka petteHus KP|OIIK-4 —
No3 3yB
5.4. Tlousitne 06 3kcTpeMyMax (GYHKIMHA MHOTHX Tiepe-| 2 | 1 - 5 |- BbmosiHeHWe KP No3 «®HIIL.|- koHcynbTHpoBaHue 10|OK-1-
MeHHbIX. OuddepeHiiranbHble ypaBHeHUs1» |peliieHHI0 KP Neo3, 3yB,
- mipoBepka peuenus KP|OIIK-4 -
No3 3yB
Nroro no paspeny 24 2/n2 | 10 KP Ne3, KkoHCIIeKT
Pa3pen 6. O0bikHOBeHHbIE U depeHIATbHBIE YPaBHeHUsI
6.1. OObikHOBeHHBIe AuddepeHIMaibHBIe ypaBHeHUs | 2 | 1 2/N2 5 |- BbmosHeHWe KP No3 «®HIIL.|- koHcynabTHpoBaHue m0|OK-1-

10




AynutopHast =
KoHTakTHas | § O N
pabora E s dopma TeKyIero E = B
Paszen/ Tema é (B akaj, vacax) | & § Buy| caMOCTOATe/IbHOM KOHTPOJIS yCIIeBaeMOCTH U E = o &
JVCLIATI/TUHBI ¥ ole x| 5w |8 2 paboTEI MPOMEXXYTOUHOU § = GEJ q:)
= § E E UE: é ot aTTecTaLyu =53
S5 25|88 5
=l ER| 28 |O LCE
nepBoro nopszka. ['eomerpuueckui cMbica AudgepeH- OuddepenuyanbHble ypaBHeHUs»  |(pereHn0 KP Ne3, 3yB,
LIMa/ILHOT'O ypaBHEeHUs NepBoro rnopsjaka. Mertos! pelie- - mposepka petteHus KP|OIIK-4 —
HUs1 AQdepeHLIManbHbIX YPaBHEHUM [1ePBOr0 MOPSIIKa. Ne3 3yB
6.2. 1Y BBICIIUX MTOPSAAKOB, CBOAALIMECS K IIePBOMY 2] - - 10 |- cocraBnenue KoHcnekra «[Y|- KoHcyapTHpoBaHue 110|OK-1-3yB
BBICILIMX MOPSAKOB, CBOAsLMecs K|pemeHuto KP Ne3,
TIepBOMY», - [IpOBepKa KOHCIIeKTa
- BbInoaHeHue KP Ne3
6.3. JluHeiiHble AuddepeHLIvaTbHble YpaBHeHUs N-ro mo-| 2 | 1 2/2 | 10,1 |- BeimonHeHve KP Ne3 «®HIIL. |- koHcysnbsTupoBaHue 110 {OK-1-
psigka. JlvHeliHoe ofjHOpOAHOe ypaBHeHue. DyHIamMeH- OuddepeHiiranbHbie ypaBHeHUs1» |peliieHHI0 KP Ne3, 3yB,
TasbHas cucTema pelueHui. OnpezenuTens BpoHckoro. - npoBepka petteHus KP|OIIK-4 —
HeogHopoaHoe nuHeliHoe ypaBHenue (JIHY), Bup o6- Ne3 3yB
1jero peueHus. Metoz Bapyaly [pOM3BOJIbHBIX 10CTO-
SIHHBIX.
JluHeliHOe ypaBHEHHe C TOCTOSIHHBIMU KOo3(duireHTa-
MU
NToro ycraHoBoyHas ceccust 2|6 6/116 | 35,1
6.4. Metoanl pelieHuss cucteM auddepeHIMaNbHbBIX| 2 | - 2 47 |- COCTaBJ/IeHue KOHCIIeKTa |- KOHCyJibTUpoBaHue 110 (OK-1-
ypaBHeHul 1-ro nmopsigka «Metoapl perienus cucteM JY», |perueHuro KP Ne3, 3yB,
- BblrosiHeHue KP Ne3 - npoBepka KP Ne3 OIIK-4 -
3yB
Hroro no paspeny 2 8/M16 | 82,1 KP Ne3, koHCIIeKT
NToro 3umusasa ceccust 2 2 47 JK3aMeH
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AynutopHast =
KOHTAKTHaA | 3 ¥ ~
=2 = =
gy pabora e " dopma TeKyIero ST
Paznen/ Tema o (B akKaf. qacax) g s Bup camocTtosiTesibHOM KOHTPOJISI YCIIEBAEMOCTHU U N g E T
5 & o >8R
JIUACLIUTIIMHBI ¥ ole x| 5w |8 2 paboTEI MPOMEXXYTOUHOU § 230
SR8 EE |8 aTTecTaLyu > 5 5
gl oE|l x5 |58 80 =
IS B 28|88 S~
= g I3 E" a O L%
(e
HToro nmo gucuuminHe 18 28/116|429,3 1 3aueT U 2 ’3K3aMeHa

M — B TOM umC/Ie, yachl, OTBe/|eHHbIE Ha PaOOTy B UHTEPAKTUBHOU (opMme.
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

Peanu3aiiusi KOMIIETEHTHOCTHOTO TI0/IXOJla TIpeJyCMaTpUBaeT UCIO/Ib30BaHHe B yuyeOHOM
nporiecce aKTMBHBIX W MHTEPaKTUBHbIX ()OpM IpOBeZleHHs1 3aHATHI B COUETAHMU C BHeayAWTOPHOMN
paboToii c 11esibt0 (HOPMUPOBAHMS U pa3BUTHsI MPOdecCcHoHaNbHBIX HaBBIKOB 00yyJatoiuxcsi. CoryacHO
n. 34 Ilopsiaka opraHM3aliiy M OCYIIeCTB/IEHHS AesATeJbHOCTH 10 00pa3oBaTe/bHBIM MPOrpaMMam
OakasiaBpuaTa BbICIero obpa3oBaHusi (yTB. TipukazoM MOwuH P® ot 05.04.2017 r. Ne 301), mipu
NPOBeJIeHNH yueOHBIX 3aHATUM obecrieurBaeTCsl pa3BUTHe y OOydyarOL[MXCs HaBBIKOB KOMAaHHOM
paboThl, MEeXJIMYHOCTHOW KOMMYHHUKALIMM, TIPUHSTHS pellieHU, TUePCKUX KauecTB, B TOM YHCJIe C
YUETOM pervoHajbHBIX OCOOeHHOCTel MpodecCHOHANBHON  [eSTebHOCTU — BBIMYCKHUKOB U
norpeGHOCTeM paboTozaresneit.

Boibupast Ty WM UHYI0 TeXHOJIOTHIO paboThl C 00yuarormuMucs, HeoOX0AUMO UMEeTh B BUTY, UTO
HauOoJibIliero agdexkra OT ee MPUMeEHeHUs] MOXKHO /JOCTHYb, €C/TM YUUTBIBATh 1ieJid 00pa3oBaHUsl, Ha
peasM3arvi0 KOTOPHIX [O/DKHA OBITH HarpaBjeHa n30upaeMasi TEXHOJIOTHS, COiep)KaHhe, KOTOpoe
TIPeJICTOUT Tepe/iaTh O0yuaroIMMCsi C ee TIOMOIIbIO, a TakKe YC/IOBUs, B KOTOpPBIX OHa Oyjer
VICTIO0/Ib30BaThCS.

B Haiuet paboTe MbI HCTIONB3yeM CliefiyIoLiee.

1. TpaouyuoHHbie obpaszosamenbHble mexHono2uu. OpraHu3sarnus 006pa30BaTeIbLHOTO TPOLiecca,
rpejiriosiaraeT MPsSMY0 TPaHC/ISALMIO 3HAHWK OT TperofiaBaresisi K CTy/leHTYy (TperMylleCTBeHHO Ha
OCHOBe OOBSCHUTE/LHO-WUTIOCTPATUBHBIX METOZOB 00ydeHus)). YueOHasi /1esiTe/IbHOCTh CTYy/leHTa
HOCHUT B TaKMX YCJIOBHUSIX, KaK ITPaBU/IO, PENPOAYKTHBHBIN XapakTep.

®opmbl yUeOHBIX 3aHATHH:

- uH(OpMaLMOHHAas JIeKLYs — T0C/ieZiloBaTe/lbHOe W3/I0KEeHHWe Marepuana B AUCLIMIIMHAPHOU
JIOTHIKe, OCYIL[eCTB/IsieMOe TIPeMMYII[eCTBeHHO BepOaibHBIMU CPe/ICTBaMHU.

- TIpaKTUUecKoe 3aHsTHe, IIOCBSILIEHHOE OCBOEHHI0 KOHKDETHBIX YMEHUM M HaBBIKOB IIO
TIpe/l/IOKeHHOMY a/lrOPUTMY.

2. TexHonoeuu npoekmHo2o obyueHusi. ObBpa3oBaTe/bHBIN MPOLIeCC TIOCTPOEH B COOTBETCTBUM C
aJITOPUTMOM TI03TAITHOTO peleHust Mpo0IeMHOM 3a/jauu WM BBITTO/THEHUs1 yueOHoro 3afanus. [IpoekT
npe/rionaraeT  COBMECTHYIO  y4yeOHO-TIO3HABaTe/NbHYI0  [1esiTe/IbHOCTh ~ TPYIIIbl  CTY/IeHTOB,
HAlpaB/eHHYI0 Ha BBIPAOOTKY KOHIIENIUM, YCTaHOBJeHHe Ljesiell W 3afay, (HOpPMYIHMPOBKY
OKUZIaeMbIX pe3yJIbTaTOB, Olpe/ie/ieHre TIPUHLIMIIOB U METOJUK pelleHUs I0CTaB/IeHHBbIX 3a/au,
TIaHUPOBaHKe X0Za paboThl, MOUCK JOCTYITHBIX W ONMTUMA/bHBIX PECYPCOB, MO3TAITHYIO PearTru3aLio
TiaHa paboThl, TIpe3eHTalMi0 pe3y/ibTaToB paboThl, X OCMBIC/eHUe U peduiekcuto. [IpumeHsieTcs: B
OCHOBHOM /|71 [1epexo/ia KOMIeTeHLIMU Ha YPOBeHb BJafleHusl.

OcCHOBHBIE TUITBI TIPUMEHsIEMbIX HaMU B 00pa30BaTe/ibHOM JlesiTeIbHOCTH TIPOEKTOB:

Hccnedoeamenbckull npoekm — CTPYKTypa NpHUO/mKeHa K (OpMaTry Hay4dHOTO HCC/Ie/I0BAHUS
(l0Ka3aTenbCTBO aKTYyalbHOCTH TeMbl, OfpejiesieHre Hay4yHOM mpoOseMsbl, Tpeamera U 0oObeKTa
WCCTe[lOBaHMs, Iiefled W 3aJay, MeTO/0B, HWCTOUHWKOB, BbIIBIDKEHHe THUIOTe3bl, 0000reHmne
pe3y/bTaToB, BHIBOALI, 0003HaueHWe HOBBIX Tpobsiem). PesynbraToMm siBisieTcst yueOHasi KapTta 10
MOZY/TIO Hallleid 00pa3oBaTe/bHOM IMPOTrPaMMBl.

Teopueckuli npoekm, TIpeATIOJIaTaloLUi B OT/IMYMe OT TpeJbIAyIlero, KOHeuHbl MPOJYKT B
C/IeyIOIMX BapyWaHTaX — TraseTa K WCTOPUYECKd 3HAaUMMOMY «MaTeMaTHUueCKOMY» COOBITHIO
(mpa3gHuK uucna «[Iu» U T.1.); «MaTeMaTHyecKasi» OTKpBITKa (CBoero poja yuyeOHasi KapTa, TOTBKO
HedhopManbHO, KpaCOYHO 0pOpMJIeHHasT; BUJIEOPOJIHK «$ Hayuy Bac pelarh ...» U T.0.

HHpopmayuoHHbili npoekm — yueOHO-TIO3HaBaTe/IbHasi [JIeSITe/TbHOCTh C SIPKO  BbIpa)KeHHOMU
IBPUCTUYECKOW HAIpaBIeHHOCTbIO (TIOMCK, OTOOp M cucTtemMaru3anus WH(POpMad O KaKOM-TO
o0beKTe, 03HAKOMJ/IEHHWe YYaCTHUKOB TpoeKTa C 3Tod WH(opmaluel, ee aHamu3 U 06001ieHMe U,
HaKOHell, Tpe3eHTaLusl 10 MPaKTUUeCKOMY MPUJI0KEHUIO).

4. HHpOpMayuoOHHO-KOMMYHUKAYUOHHble 0bpa3oeamesbHble mexHoso2uu. OpraHu3auys
obpa3oBaTesbHOTO Tporiecca C TIPUMEHEHHEeM CleldaJM3UPOBAaHHBIX TPOTPaMMHBIX Cpel, U
TeXHUUECKHUX CpeACTB paboThl ¢ uHdopmaruei (MHbOpMalMOHHYIO cpely yHuBepcuTera MOOYC
MOODLE).



6 YueOHO-MeTOAiUeCcKOe ofecrieueHre CaMOCTOATe/IbHON PadoThl 00yUarouXcst

[To pucturuiiHe «MaTeMaTrKa» TpeAyCMOTpeHa BHeayJUTOpPHAs CaMOCTosTeslbHast paboTa
00yyaroluXcsi, TIPOBOJUMast B BU/le CaMOCTOSITE/IbHOTO U3YyUeHUs JIUTepaTypbl U WH(POPMALIMOHHBIX
PecypcoB, a Take B BH/|e PelleHHs TUTIOBBIX 3a/jau MPH BITIOJTHEHUH KOHTPOJIBHBIX PaboT.

ITpumepHble koHmposbHble pabombt (KP):

AKP Nol «J/IuHeiiHasi, BeKTOpHasa a/jrefpa ¥ aHAJUTHYeCKass TeoMeTpHUsl.
NuddepennnansHoe ucuucaenne @OII»

3aganue 1.
Pemmre cucremy TpeMmsi crocobamu: a) MaTpuyHeIM criocobom; 6) mo dopmynam Kpamepa; B)

MetogoM ["aycca

i
]

i

=

= - - —_— —

i

'

b

3agaHue 2.
1) HaiiguTe yron Mexxy BeKTopamMu d U b , ecnu a =(2;-1), b =(- 2;2),
[MTocTpoiiTe maHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakKe BEeKTOpbI, U300paXKarolue:
2a+b,a- 3b.
2) YkaxuTe Cpeiu HIDKENPUBEJEHHbIX BEKTOPOB OPTOrOHA/BHbIE, KO/UIMHEApHble, a Takke

- 2 8
KoMraHapHele: @ =(- 3;- 1;4), b =(2;- 2;1), ¢ = 2;5; - 3], d =(7;11; 8). Bpluucaure
nIoMa b apasiesorpaMma, IOCTPOeHHOT0 Ha BeKTopax b u c.

3aganue 3.
Hanucats ypaBHeHue npssmont AB , eciu Al- 1; 2;3) | B(- 1; 2;- 1) . Boruscmts paccrosHue OT

TOUKM A 3TOM NPSAMOM [0 TUIOCKOCTH, TPOXOZsileld yepe3 TOUKy B, meprneHAMKY/SIDHO BEKTOpPY
N(0;-3;9) .
3aganue 4.

[NpuBeuTe K KAHOHUYECKOMY BU/Y U MIOCTPOMTE KPUBYIO X~ - 4x +2y” - 4y =0

3aganue 5.
Brerurcivre npepesnst:
. 1+4x-x* . 3x -arcsin2x o J2x- f
a) lim—————;6) im——————;B) lim
x—o x4+ 3x° + 2x x>0 CcosSXx- COS™ X X3 x-3
3aganue 6.
(v d d2 v 2 A == 2r
Hatigure Yoy g/ AN QYHKIMIL: @) y =e* " . 6) {5 —iniern zen
dx dx
3aganue 7.
. . 2x-7 .
CocraBbTe ypaBHeHMe KacaTe/JbHOM K KPUBOWU: y :244B TOUKe X, = -1. Hapucyure
X -

KacaTeJIbHYIO U KPUBYIO.

AKP Ne2 «Heonpe/ie/ieHHBIN U ONIpee/1eHHbIM HHTerpai»

1. Brruucivre Heoripee/ieHHbIe UHTErpasibl

DSX

1) ﬁ1+tg 3x)dx x; 2) fmdx; 3) farcsinSxdx; 4) JJ .

2. Brruncnure ornpe/esieHHble UHTETPasibl
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T
1 2

il 4,5

8 X ox-1
1) (- sinox)?de; 2) [S5=dx; 3) [———dx.
)6[(1 sin 2x)2dx;  2) Jez ) LT_ -

3. Haiigute miomasyu (Uryp, OorpaHMYeHHBIX AMHUAMM. B 3agauve (6) IpM MOCTPOEHMH JIMHUU
BOCHOHB3yﬁTECB Ta6JII/IL[eI71 BayKHEHIINX KPHUBBIX B HOHHPHOﬁ CUCcTemMe KOOpAHHAT:
a) Xy :6,X+y—7:O; 6) l()z =2cos2y,

— 22 cers

o o - 2
4. Haunjute J/UHY AYTYA KPUBOU | . = L _ivs .. 0 <t Sgﬂ,

5. Haiitu 00BéM Tesa, 0Opa30BaHHOTO BpaijeHWeM BOKPYT ocu OY  ¢urypsl, orpaHUueHHON
muHaaMp: Xty 4y =0,y =3 x oy =3 %

6. BbLIUMC/IUTL HECOOCTBEHHBIM HWHTerpaa Wik YCTAaHOBUTH €ro paCxoAnuMOCTb:

T * dx
1) fxexdx; 2) J‘ﬁ

AKP Ne3 «®HII. InddepeniiuanbHbie ypaBHeHUSI»

1. Haiit ¥ moctpouts o6siacTh orpegenenus (GyHkimu z =In(4- x* - y*)- arcsin(2- y).

2. Haiijute uyacTHble TNPOM3BO/IHBbIE TEPBOrO Mopsiika (YHKLWU:
3 - 2 xX+y
z =3xy” - sin(x”~ +y) + .
X-y
3. Haiigure rpajMieHT CKa/IsIpHOro Mo u =x” +y’ - z> 1 ero Mogy/b B Touke M (1;- 1;2)
4. na  ¢byskiun  z =In(2x”* +3y°) B Touke A(1l, 1) HalWTH TNPOM3BOAHYIO B HarpaB/eHUH

BeKTopa [ =3i+2j.

5. Harvcatb ypaBHeHHe KacaTe/IbHOM TIJIOCKOCTU U HOPMaJIi K TIOBEPXHOCTH z =+/9- x° - y° B TOUKe
M; 2; 2),

6. Haiiti HaMMeHbIllee W HauOOJIblee 3HaueHWe QYHKIMH z =x’- xy +2y° +2y+1

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

7. Pewuth nuddepeHianbHble ypaBHEHUs IePBOU CTereHn

A) xy' - 4y - XZ—\/; =0.
B)y'sinx = ylny, y(5)=e
B)x(y® - Ddx + y(x* - 1)dy =0.
8. PeruwTh IMHEHbIE HeOHOPOHBIE Au(depeHIMaTbHOe YpaBHeHHe C MOCTOSHHBIME

Ko3dduimeHTaMu
a)y - 3y +2y =(4x+9)e™, 6) y +4y +8y =(x+2)cos3x

9. PemuTbs 0JHOPOAHYIO CUCTEMY AU(depeHLIManbHbIX YPaBHEHUIA:

x =6x-y,
y =x+4y.

AKP Ne4 «Teopus BepossTHOCTeil. MaTemMaTHuecKas CTaTUCTHKA»
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N

. B ypre 12 mapoB. Cpezu 3Tux mapoB 3 0enbix U 9 yepHbIX. KakoBa BepoOSITHOCTb TOTO, UTO
Hay/lauy BBIHYThIM 111ap OKa)KeTcsi Oenbim?

B pagvoctysuu Tpyu MUKpodoHa. [/ KaK[0ro 13 MepBbIX ABYX MUKPO(OHOB BEPOSITHOCTb TOTO,
YTO OH BKJ/IFOYEH B JIaHHBIM MOMeHT, paBHa 0,45, a as tpetbero — 0,9. HaliT BeposiTHOCTB TOTO,
YTO B JJaHHbII MOMEHT BK/IFOU€Hbl 2 MUKPO(OHa.

B nipozaxke nmeroTcst Gesible M KOPUUHEBBIE siiilla B COOTHOLLEHUHU 2:3, pruueM npor3BozAcTBo 60%
Oenbix 1 71% KOPUYHEBBIX SIUL JATUPYETCs JHEeM, MpeJIeCTBYIOLM JHIO TIPO/Ja’KH, @ OCTaIbHbIe
i@ AaTUpyroTcs Oonee paHHUMH uuciamu. [loKynarenb 3akasbiBaeT siiilia, JaTUpyeMble [THeM,
Npe/IIeCcTBYIOIMM /IHIO MPOJiaXky, He3aBUCHMO OT UX LjBeTa. KakoBa BepOSTHOCTB TOrO, UTO eMy
MPOAAJYT pelieTKy OenbIx suL?
Tenedonnas cets yupexxaenusi oocmyxuBaer 200 aboHeHTOB. BeposiTHOCTB TOTO, UTO B TeueHHE
MUHYTBI BHyTPH 3TOW CeTH KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BeposITHOCTb TOTO, UTO B
TeueHre MUHYTHI OyzeT 5 3BOHKOB? KakoBa BeposSITHOCTb TOTO, UTO B TeueHHWEe MUHYTHI OyzeT He
6osiee 5 3BOHKOB? HaiiTy HarBeposiTHel1llee UMC/I0 3BOHKOB B TeUeHHe MUHYTHI.

3ajaH psp pacrnpefenieHusl CiaydauHoM BenvuvHbl X. HalTu MaremaThueckoe OXXUZJaHUe,
JIMCTIEPCHIO U CpeJiHee KBaJpaTUyecKoe OTK/IOHeHue. [1ocTpouTh (PyHKLUIO pacripesieneHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
55l HempepbIBHOW CAy4yailHOW Be/JIMYMHBI 3alaHa (QYHKLUs pacrnpefeneHus F (x). Tpebyetcst
HallTH TUIOTHOCTb pacripesenennsi f(x), MaTemaTHueckoe OXKWJAHMe, JUCIIEPCHIO, CpejHee
KBa/|paTUyecKoe OTK/IOHeHWe. BBIUMCIUTE BepOSITHOCTb TOIO, 4YTO OTK/JOHEHWe Clay4alHOU
Be/IMYMHBI OT €€ MaTeMaTUueckoro oXxugaHusi Oyger He Oosee cpefHero KBaZpaTHUeCKOTro
oTKnoHeHus. [Toctpouts rpaduk GyHKIUH.

0 , x<0
F(x) = 1 {1- cos2x) , 0<x<”
2 2

1 s JT

x>=

7. 3aKOH pacripefie/ieHHsi CHCTeMbI JMCKPETHBIX CydaifHbix BemuuuH (X,Y) 3agaH Tabmred.

Haiiti K03(hGhUIMeHT KOppessiiui ", W BepOSITHOCTD TMOMaZiaH|sl C/TyuyalHOW BeJTUUHHBI (x,v)
B objtacte D .

X Y 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 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyembie pe3yibTaThl 00yYeHHs U OLIEHOYHBbIEe CPe/ICTBa /I/IsA MPOBeJeHUs MPOMEXYTOUHOH aTTeCTalyu:
CTpyKTypHBIH
PYKTYD [Inannpyemsblie pe3y/ibTaThbl
5JIeMEHT OLneHOUHBIe CpejCTBa
obOyueHust
KOMITIETEeHIINU
OK-1 - crmoco0HOCTHI0 K a0CTPAKTHOMY MBbIILJIEHHIO, aHA/TH3Y, CHHTe3y
3HaThb - OCHOBHBIE TIOHATHS M MeToAbll. DOPMY/JIMPOBKHA OCHOBHBIX TeOpeM (CBOMCTB, TIPU3HAKOB M3y4YaeMbIX MOHSATUN, HEOOXOAWMble U
MaTeMaTH4eCKOro aHaansa mocTaTOUHbIe YCJIOBUS) B U3yuaeMbIX pasjesax Kypca.
0. MeTobl pPacKpBITUS Heorpe/ie/IeHHOCTel, BBbISICHEHUsST HeNpepbIBHOCTU (GYHKIUM  OJJHOU
riepeMeHHOM.
3. Airoput™M TMPUOIVDKEHHOTO BBIYMCIEHUST (YHKLUU C TIOMOIIpI0 AuddepeHiana; HarUCaHUs
ypaBHEHMsI KacaTe/IbHOU MPsIMOM (IIJIOCKOCTH).
. AJITOPUTM TOJTHOTO UCC/IeZl0BaHUS (PYHKLMU.
5. MeTozbl BBISICHEHHsI K/IaCCOB MHTerpupyeMbIX (YHKI[MH, a TakXe MeTO/[bl WHTerpupoBaHUs]
OCHOBHBIX K/1aCCOB (DYHKIUH.
6. CriocoObI BbISICHEHHS] CXOIMMOCTH HeCOOCTBEHHBIX HHTErPasioB
YmeTtb - KOPDPEKTHO BBIpakaTb U IIpumepHble 3a0aHus U 3a0a4u
APryMEHTHPOBAHHO 000CHOBBIBATh BHAHHI/IE 1. CocraBbTe aJITOPUTM DeIleHUs ..... 3aid4u. ( )
i ;- arcsini2x - 4
[10/10)KeHHsl IPeAMETHOM ofJ1acTy Bajgaua 2. Beruncsvre nipesien mo npasuity JlonuTars h_{l} —_—
BHaHUA Y MeTO[0B MaTeMaTHU4YeCKoro X x° -4
AHa/MM3a [/15 TOCTAHOBKYU U pellieHus Bapganue 3. Chopmympyiite Heo6X0UMOe YCIOBHE SKCTpeMyMa (GYHKLUHM OJHOU TiepeMeHHOM.
KOHKPETHBIX MPUK/IaJHBIX 3a1a4 Bagaua 4.VKaK0B TeOMETPUUECKHI CMBIC/T OTpeJe/IeHHOTO WHTerpajga OT JaHHOW (YHKIIMM B JAaHHOM WHTEpBajie B
1eKapTOBOH CHCTeMe KOODZAMHAT?
Bnagetb - HaBbLIKAMU KCIIOJIB30BaHUs JIoTHUecKUlIpumepHbie npakmuyecKue 3a0aHus

BepHO, apryMeHTHPOBaHO U SICHO CTPO apaHue 1. CHCTEMHTHBprﬁTE u O606H.[I/IT€ BCeé KJ/IFOUeBbIe€ TIOHATHSA W TIPHUEeMbl DEIIeHWs THUIIOBBIX 3a/da4y II0 TeMe

MTh YCTHYIO ¥ THCbMEHHYIO peub H «[IponsBogHas» u «IIpumeHeHne npOHBBov/:[Hoﬁ NpH HCCIIeJ0BaHUN GbyHKUMiT». Pe3ynbTaT odopmuTe B BUfie TabIULIBL

DYCCKOM sI3bIKe, FOTOBHTH M pejakTupo-PaAaia 2. Ona pellleHus 33/1aun C/leNlaliTe CXeMaTHYeCKUi YepTex M rosyuure (YHKLMOHA/IEHYIO0 3aBHCHMOCTh no
Ka3aHWIO0 K 3afaue. Haliaure obnacTb ompefesieHusi 3ToH (YHKIMK TI0 CMBIC/ITY 3aJaudl. BeIUMCIMTe 3HAUeHWs 3TOU
VHKIMY TIPY TPeX pa3/IMuHbIX 3HaUeHUsiX aprymenTa. Vccnezyiite GyHKUIMIO Ha HaubOoJblllee ¥ HavMeHblllee 3HAYeHMsI.
TBETbTE Ha BOIPOC 3aJjauM.

«CeueHrie TOHHeJIsI UMeeT (HOPMY TPSMOYTOJIbHUKA, 3aBepIIeHHOro MoayKpyroM. Ilepumerp ceuenusi 18 m. IIpu kKakowm|
aziyce MOyKpyTra IJIoab cedeHus OyzeT HaubosbLIeii?»

BaThb TeXHUYeCcKue TEKCThI

MaTeMaTUYeCKOM  CUMBOJIMKOM W
(bopMmynamu, MyOIMYHO TIPEZCTABJIAT
COOCTBEHHBbIE U U3BECTHBIE HAyUHBIE Pe

BYJ/IbTaThl, BECTU JUCKYCCUW; —
Y ’ AHCKY ’ 6o3HaubTe pajuyc romykpyra uepes I v Bbipasute rmomans S ceveHus Kak GyHKIHIO OT r.s=s(r).

L HaBBIKAMH W METOJUKaMH 0000IIIeHU




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OLieHOUHBIe CpejCTBa

[pe3y/IbTAaTOB pelleHust

MaTeMaTHKK TIOTPeOYIOTCSI JIJ1s1 pellieHus] TAHHOM 3a/1aui).

Baganme 3. Ha kakolf BBICOTe I Haj ILIEHTPOM KpYIJIOTO CTOJA Paiuyca a cJiefyeT TOMEeCTUTh JIaMIly, 4TOOBb]
OCBELeHHOCTh Kpasi cTosa Oblia Haubosbiel? (CaMoCToATe/TbHO MPOAHATU3UPOBATh - 3HAHUS, METO/bI KaKoro pa3jiena

OIIK-4 - roToBHOCTBI) C eCTeCTBEHHOHAy4YHbIX MO3UIUM OLIEHUBATh CTPOeHHe, XMMHYECKHMH M MHHepa/JbHbI COCTaB 3eMHON KOpBI,
Mopdosioruyeckue 0CO0EHHOCTH M TeHeTHUYeCcKHe THIIbI MeCTOPOXKJAeHHHl TBepABbIX IO0/Ie3HbIX MCKOMaeMbIX IIPH PpelleHHH 3ajad 1o

PaloHa/IbHOMY U KOMIIJIEKCHOMY OCBOEHHI0 re0pecypCHOro NnoTeHIHa/ia Hejp

3HaThL

- OCHOBHbIE II0JIOXKEHUSI TEOPUU TIpejie-
TOB 1 HeMpepBIBHBIX (PyHKINH, rpadmKu
OCHOBHBIX 37IeMEHTapHbIX (QYHKIUNA |
IX CBOMCTBA, OCHOBBI
pelieHus TpaHCLIeH/eHTHbIX]
ypaBHEHUH,
- OCHOBHbIe TeopeMbl Au(depeHIab-
HOIO M WHTErpajbHOr0 UCUYMC/IeHUs
(byHKIMM OJHONW M HeCKOJbKUX Iiepe
MEHHBIX, MeToAbl AuddepeHLaIEHOTO
MCUMC/IEHUsT UCC/IeloBaHus  (DYHKIIUH,
(OCHOBBI YUCIEHHBIX METO/IOB
BBIUMC/IEHUS oripe/ie/IeHHBIX
IHTEerpasioB,

- OCHOBHble  THUIIbI
nddepeHIMaTbHBIX
METO/IbI UX PeLIeHus],
- OCHOBHbIe IIOHSITUSI TEOPUU
BepOSITHOCTEM 1 MaTeMaTHueCcKoi
CTaTUCTUKU

OOBIKHOBEHHBIX
ypaBHEHUN U

YKC/IeHHOr o™

TeopeTHyecKHe BONPOCHI /I 3a4eTa U 7K3aMeHOB

1 Kypc 3uMHsIsA ceccus (3auer)

MaTpuupbl U JeicTBust HaJ, HUMU. CBOMCTBA JeMCTBUM HaJ, MaTpULIaMH.

Onpepenutenu I u II nopsizko. Onpenenuren I1 mopsiaka v UX CBOMCTBA.

Cucrembl TMHEHHBIX anrebpanueckux ypaBHeHui (CJTAY) U UX 3alMch B MaTPUYHOM BH/IE.
OGpatHast MaTpHlLia U ee BbIYNC/IEHHE.

Pemennst CJTAY MaTpUuHBIM METOJ|OM.

®opmyiel Kpamepa

CkassipHOe NIpOU3Be/ieHNe [IByX BEKTOPOB U ero CBOMCTBA.

BekTopHOe npou3Be/ieHNe ABYX BEKTOPOB U €ro CBOMCTBA.

CMell1aHHOe TIpou3Be/ieHNe TPEX BEKTOPOB U ero CBOMCTBa.

OcHOBHas ujest aHaIlMTUUeCKol TeOMeTpUH, IPUMeHeHNe BeKTOPHbBIX ITPOM3Be/leHui.
I[psimast Ha TUIOCKOCTH. PasiuuHble BUZIbI ypaBHeHUH MPSIMOM Ha IJIOCKOCTH.

Yron Mexxiy psIMbIMU Ha II7I0CKOCTH. PaccTosiHMe OT TOUKM [j0 MIPSIMOM Ha IVIOCKOCTH.
13. Onunc u ero cBOMcCTBa.

14. T'unepbosia u e€é CBOWCTBA.

15. TNapabosa u eé cBOCTBA.

16. ITnockocTs B pocTpaHCTBe. PasnuuHble BU/bl ypPaBHEHUM [IJIOCKOCTH B IPOCTPaHCTBe.

17. Yron Mexzy IVIOCKOCTSMU. PacCTosiHMe OT TOUKHU 0 IJIOCKOCTH.

18. IlpsiMas B mpocTpaHCTBe. PasmiuHble BU/bl ypaBHEHUH NPSIMOI B IPOCTPaHCTBe.

19. BsanMHOe pacriosiokeHHe TJIOCKOCTH U NIPSMOM B IIPOCTPaHCTBe.

0. IToBepxXHOCTH BTOPOIO MOPsZKA.

P1. KpuBast B IpOCTpaHCTBe.

22. ®ynkuus. Criocobsl 3aganust. Obacth onpeesnenus. OCHOBHBIE 3/ieMeHTapHble (PYHKIUM, UX CBOMCTBA, TPaduKH.
23. TIpepen dbyHkimy B Touke. [pegen GpyHKImy B 6eckoHeuHocTd. OfHOCTOPOHHME MPe/ieibl.

NE

TN TR W

10.
11.
12.

25. TeopeMmsl 0 Tipefieniax. PacKpbiTHe Heorpeie/leHHOCTeM.

26. 3aMmeuaTe/ibHbIe [IpejieJibl.

24. BecKOHEUHO Majible U 6eCKOHeUHO Oosiblie (HYHKI[UH, CBsA3b MKy HUMU. CBOMCTBA 6ECKOHEUHO MajibiX (DYHKIIUH.
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

27.CpaBHeHre 6eCKOHEYHO MasibIX (YHKIMA. DKBUBaJeHTHbIe OeCKOHEUHO Masible GYHKIMH U OCHOBHBIE TEOPEMBI O
HUX. IIprMeHeHHe K BBIUHC/IEHUIO TIPeJiesIoB.

28. HenpepbIBHOCTb YHKLMHM B TOUKe. TOUKH pa3pbiBa U UX K1acCHU(pUKaLus.

29. IIpousBosHast GYHKLM, ee TeOMeTpUIeCKUH U (PrU3NIeCKU CMBICTT.

30. YpaBHeHUs KacaTe/bHOM 1 HOpMaau K KpuBoi. [TuddepeniipyeMocTs GYHKLMN B TOUKE.

32. InddepenipoBanyie HessBHBIX M ITapaMeTPUUeCcKH 3aflaHHbIX QyHKIWH. Jlorapudmrdeckoe fuddepeHpoBanye.

33. [Ipon3Bo/iHbIE BBICILINX MOPSIAKOB.

34. Muddepennuan GyHkimu. I'eomeTpruueckuii cMbIca quddepenirana. OCHOBHBIE TeopeMbl 0 AuddepeHIanax.

35. [IpumeHenue quddepeHiirana K MpudIMKeHHbIM BBIUUCIEHUSIM.

36. OcHoBHbIe TeopeMbl JuddepeHIIMaTbHOT0 ncuncaeHust: Pons, Jlarpanka u Koum.

37. Ilpasusno Jlonurans.

38. Ycs10BHsi MOHOTOHHOCTH (YHKLMHM. DKcTpeMyMbl (yHKImi. Heo6XoarMoe U ZOCTaTOYHOe YCI0BUS SKCTpeMyMa
dyHKIMH.

39. Hauborbluee 1 HaUMeHbLIIee 3HaueHUst GYHKLUU Ha OTPe3Ke.

40. BemyxkocTs rpaduka ¢yHkimu. Touku nepernba. Heo6xoanmoe 1 JocTaTOUHOE YCI0BUS TOUeK rieperuba.

41. AcuMnTOTHI rpaduKa GyHKINK.
1 Kypc s1eTHsAA ceccusi (3K3aMeH)

12. TlepBoobpa3Has. HeonpeieneHHbIH UHTerpas U ero cBoicTBa. Tabnuila OCHOBHBIX HHTETPasIoB.

3. OCHOBHBIE METO/IbI MHTETPUPOBaHMSL: 3aMeHa IlepeMeHHOW M HTerPUPOBaHMe T10 YaCTSIM.

44. OnpepesieHHBIN UHTerpasl Kak Irpefiesl UHTerpajabHON CyMMBI, ero CBOMCTBa.

5. dopmyna HetoToHa — JleiibHura. OCHOBHBIE CBOMCTBA OIIPe/[e/IEHHOTO UHTeTpaia.

YeTHBIX Y HeUeTHBIX (DYHKI[UM B CHMMeTPUYHbIX Npefiesax.
7. HecoOCTBeHHbIE UHTETPAIBI.
8. T'eomerpuueckue u ¢pu3NUecKre TIPUIOKEHUS OTIpe/ie/IeHHOT0 UHTerpana.

3aMKHYTOH 06/1acTH.

50. YacTHble MPOM3BO/IHBIE [1€PBOTO TOPsZKA, UX FeOMeTpHUUecKoe UCTONKOBaHHe.

51. YacTHble IIPOM3BO/HbIE BBICLIUX ITOPSLKOB.

52. uddepeHIpipyeMocTsb 1 NOMHBIN Juddepeniman dyHKIpN. VIHBapraHTHOCTE hopMmel rTosiHOTO AnddepeHiipana.
53. IlpumeHeHue nosHoro JquddepeHyana K Npub/mKeHHbIM BEIMHAC/IeHUsIM. [InddepeHiipanbl BBICIINX TOPSIKOB.
54. TIpon3BozHas C/I0XKHON GyHKIUH. [TosiHast TPOU3BOIHAS.

55. OuddepenivipoBaHue HesiBHOW (YHKLIWH.

56. KacaTesbHasi IIJIOCKOCTh 1 HODPMaJlb K ITOBepXHOCTHU.

31. ITpon3BoAHAs CYMMBI, pa3HOCTH, TTPOU3BE/IEHUS, YaCTHOTO (YHKIMH. [TpoM3BOIHAsS C/IOXKHOM U 00paTHON (YHKIHH.

6. BolunciieHue omnpefie/leHHOrO0 WHTerpajga (3amMeHa IepeMeHHOM, WHTerpupoBaHMe M0 4acTsAM). VIHTerpupoBaHue,

19. Ob6nactb ompenenenuss GHIL. Tlpenen, HempepbiBHOCTb. CBOHCTBa (YHKIMH, HENpepbIBHBIX B OrPAaHUYE€HHOM
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
4.
85.
86.
87.

OKCcTpeMyM (GYHKIMH /IBYX TepeMeHHbIX. Heo0XorMoe 1 I0CTaTOuHOe YC/I0BHE SKCTPEMyMa.
Haubosnbliiee 1 HarMeHblilee 3HauUeHUs! GYHKLWY B 3aMKHYTOH 061acTy.

JuddepentianbHble ypaBHEHNs: OCHOBHBIE TIOHSTHS. 3a/laud, TIPUBOJIIIe K fuddepeHIanbHbIM YpaBHEHHSIM.

Teopema cy1iecTBOBaHUS 1 eJUHCTBEHHOCTH pellieHust fuddepeHIManbHOr0 YpaBHeHUs..
YpaBHeHUs C pasze/AoLUMUCS [IepeMeHHBIMU.

OpHopopHble quddepeHransHble ypaBHeHHs 1 opsaka.

JIuHeliHble ypaBHeHUs. Y paBHeHUs bepHym.

YpaBHeHUe B NTOJHBIX JuddepeHIanax.

IuddepenuyanbHble ypaBHeHUs BBICILINX TTOPSIIKOB: OCHOBHBIE TTOHSTHS.

YpaBHeHus, JOMyCKaroLlye NOHWKeHUe MopsiiKa.

Jlunelinele auddepeHLManbHble ypaBHEHUsT BBICIIMX TMOpsiAkoB. VHTerpupoBanue JIOZY ¢ TNOCTOSIHHBIMU

ko3 dureHTaMu.

Jluneiinble HeopiHOPOHBIE [IY. CTpyKTypa 0b61ero perneHus JIHAY.

Merto[, BapyaLyuy IIpOU3BO/IbHBIX [I0CTOSHHBIX.

Warterpuposanre JIHY c mocTostHHBIME K03 (HULeHTaMU 1 ITPaBOM YacThIO CIIeNMasbHOTO BHAA.

Cucrembl guddepeHyanbHbIx ypaBHeHuil. Teopema CyIleCTBOBaHMSI U €JUHCTBEHHOCTU PpeILeHusl.

WCKJTFOUEHUS [/l PellieHnsI HOPMaJIbHBIX CHCTeM MU depeHIMaabHbIX YPaBHEHUH.

2 Kypc /1eTHsA ceccus (9K3aMeH)

DneMeHTbl KOMOWHATOPUKU: IEPECTaHOBKH, Pa3MeIlleH s, COUeTaHusl.

OCHOBHBIE TIOHSITHSI TEOPHUU BEPOSITHOCTEN: UCIbITAHUE, COOBITHE, BEPOSITHOCTL COOBITHSL.
[HeiictBust Haz, cOOBITUSIMU. Anrebpa COOBITHIA.

TeopeMbl C/IOKeHUSI M1 YMHOKeHHs BEPOSITHOCTeH.

BeposiTHOCTH TI0SIB/IEHUSI XOTS ObI OTHOTO COOBITHSI.

@dopMyiia IOJTHOM BepOsSITHOCTU U (popmMyia Baiieca.

Cxema bepHysuty, hopmysna BepHysuii, HauBeposSITHeMHIIIee YKC/Io MOsIBJIeHUH coObITHsI A B cxeMe BepHysy.

[MpubmxeHHble hopMysibl B cxeMe BepHysuiu.

JvckpeTHas ciydaliHasi BeJIMUMHA U CrIocoObI eé 3asaHust. PYHKLMS pacripefiesieHusl.
MaremaTrueckoe 0KHM/jaHHe JVCKPeTHOM ClTyualiHOW BeJIMUMHBI M eT0 CBOWICTBA.

[Jucnepcus fucKpeTHON city4aitHOM BeIMUMHBI U eé cBoiicTBa. CpeiHee KBaZjpaTHyeckoe OTK/IOHEHHe.
HernpepoiBHast ciyyaiiHas BesuriHa. CBOMCTBA (DYHKIMM pacripe/esieHusl.

I110THOCTE BePOSITHOCTU HENPepPBLIBHOM Cy4YaliHOW BeIMYHMHBI U €€ CBOKCTBA.

UucnoBble XapaKTepUCTUKU HellpephIBHBIX Cy4aiiHbIX BeJTMYHH.

PaBHOMepHBIN ¥ TIOKa3aTeIbHBIN 3aKOHBI pacIipe/ieNieHHst HelTPepLIBHBIX CTyYalHbIX BEeTUYKH.
HopwmastbHbll 3aK0H pacrpeziesieHyst M ero CBOWCTBa

MeTtop,

Ymetb

- pemiaTb 3aJauyd  IIo0 1/13yqaeMbnv1|l7puMeprle npakmuueckue 3a0aHusi 0/151 IK3aMeHO08 U 3a4ema:
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

TeopeTHYeCcKH pasziesiam;
- 00cyxaathk crocobsl 3¢ (heKTHBHOTO

pellieHus mrddepeHIIaTbHBIX]
YDPaBHEHUM W WX CHUCTEM; OIpeJesisiTh
bQPeKTUBHOCTL  peleHus  3aJauw,

MOJIyUeHHOTO C TIOMOIIBbI) UKC/IeHHBIX
MEeTO/IOB; pacrio3HaBaTh 3(P(eKTHBHLIE

pe3y/IbTaThI 06paboTKH
OKCIIePUMEHTA/IbHBIX ~ JIaHHBIX  OT]
He3(QeKTUBHBIX

1. Perinth MaTpuuHOe ypaBHeHue X+3(A-B)=4C, rge
8 6
-3 9

1 3 8
A=

3

-7 5
D. PeiTh CHUCTeMBI JIMHeHHBIX anrebpanuecKux ypaBHeHHH 1o ¢dopmynam Kpamepa, MaTpU4YHBIM MeTOZOM, METOZOM
["aycca:

o —— e RN _ =

== =
J R — s — e R —_— —

- — =

—_— e .

aaaa, . AL36), A(221), A(-1501), A,(-46-3).

—a

3. [laHbl KOOpJWHAThl BeplLIMH MUpaMU/bl
HatiTii: 1) aymHy pebpa A1A2; 2) yron Mexxay pebpamu A4, u A1A4;

3) yron Mmexzy pebpom AA TPaHbIO A4, ;  4) Iwiolais TpaHn A4 ; 5) 00bem nmupamu/ipl.

. B TpeyrosnsHuKe c BepiunHamu A(2,1), B(5,3), C(-6,5) HalTH J/1MHY BBICOTHI U3 BEpLIMHBI A.
5. Hammcate KaHOHMUYeCKHMe U ITapaMeTpUuecKue ypaBHeHUs IPSMOi, poxogsieli uepes Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBUTh ypaBHeHUE IJIOCKOCTH, NpoxoAsitieit yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. lokasathb, UTO NpsiMble Napasie/bHbl:
x+2 y-1 =z

3 -2 1 NI YIS e

8. Berunciire npefienst:
. 1+4x- X' . 3x -arcsin2x J2x-1- 5
a) lim——————;6) lim——————p) lim—\F.
x—e x +3x° +2x x>0 Ccosx- CoSs” x X3 x-3
o dy o Ax- 2 [ —crtag 2 .,

0. Hatimure d— a1a yHKUiL: a) y —e** % | 6) { 3 —inlsin 2.

X :
10. Beramcmms: (1- )77,

1- cosx

111. Haiitu Heonpegenéuubii uuTerpan: a) [Sin 3x -cosS5xdx,6) [ dx.g (2x +5) -e™dx.
V20

12. BeluMc/InTh Orpefie/ieHHbIA UHTerpast I
2

xd

X
Vx? +5
13. Haiitu niomags (GUrypbl, OrpaHMUYeHHON NMHMAMU: x =4, y° =4x.

— Jo_ +2 _ ,2 _ 3
14. HaliTH ¥ TOCTPOUTD 00/1aCTh OnpeziesieHyst hYHKIUH u=y9-x" -y +(x-Y) .
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CTpyKTypHBII
3/1eMeHT

[Tnanupyemsble pe3ynbTaTbl

OueHouHbIe CpejCTBa

obOyueHust
KOMIIEeTEHIINHU
15. Haittu monmbii aubdepeniyan byskipn: z =x° Iny - sin 2xy.
16. HaiiTi yacTHble MPOM3BOJHBIE TePBOrO MopsiiKka GyHKmu: z =5x°y° +1n(x +4y).
17. HanicaTb ypaBHeHME KacaTeIbHOMW TJIOCKOCTA M HOPMaJv K MOBEPXHOCTH z =+/x° + y° B Touke (3, 4, 5).
18. Pemmre 3azjauy Kouma:  y cos”® x dy :(yz +1)dx, y(0) =0.
. iy + T gz_x
19. HaiizuTe ob1mjee perenue qudyhepeHIManbHOrO ypaBHeHs Y
0. Pemmuts 0AHOPOHYIO cUCTeMy JuddepeHIMaTbHbIX YPaBHEHMIM:
x =6x-y,
vy =x+4y.
D1. TIpu gocraBke ¢ 3aBofia Ha 6a3y 1000 pagronpreMHUKOB, y 55 BBILIUTK U3 CTPOS JiaMIThl. HaliTH BEPOSITHOCTH TOTO, UTO
B3STHIN Hay/auy MPUeMHUK OyJeT UCTIPaBHBIM.
D?. [IpyHUMaeM BepOSITHOCTH POXK/IeHWsS] MajbudKa M [1eBOUKM paBHbIMU. HaliTu BeposTHOCTB TOro, uro cpegu 10
HOBOPO>KJEHHBIX 6 OK&)XKyTCSl MaTbUMKaMH.
P3. JlaH 3aKOH pacripefie/ieHusi IUCKPeTHOW CTyYalHON BelMUMHbL:
X 1 1 1 1 1

X: 10 | 20 | 30 | 40 | 50

p: [01]02]03]02]0.2
BLIYMC/IUTH ee MaTeMaTHUuecKoe 0)KujjaHre, JMCIepCcrio U cpefiHee KBaflpaTUuecKoe OTK/IOHEHHeE.
D4. TaHa ¢yHKLMS pacrpesiesieHrs: HellpephIBHOW CydaitHON BeTMUrMHBL X

0 npu x<0
0,25x%(x+3) npu 0O0<=x<=1
1 npu x>1
F(x)= b
HaiiTi mioTHOCTL pacnpefenenus f(X), MocTpouTk ee rpadyK, BePOSITHOCTH TIOTa/laHMs B 3a/laHHbIA uHTepBan [0,5; 2],
Mx, Dx, T .
Bnagetsb - IPAKTUYECKUMU HaBblKaMU IIpumepHble npuK/1adHble 3a0a4u U 3a0aHusl

11CI10/1b30BaHUs MaTeMaTHUeCKUX
MOHATHI U METOJ0B (M3yUaeMbIX
pa3ziesioB MaTeMaTHKN) NpY pelleHnH
NpUK/IaJHbIX 3a/ay;

- HaBbIKaMH 000011ieHNs pe3y/IbTaToB

38}]8‘1& 1. HpOBepI/ITb, JieXXaT JIM TOYKH A(l’ O’ 1) s B(4; 4’ 6) , C(z’ 2’ 3) u D(].O, 14’ 17) B O,Z[HOﬁ IIJIOCKOCTH.

Bajaua 2. [Ipy MOCTPOEHMH BUCSIUETO0 MOCTA uepe3 peuky «Tuxas» W BbISCHEHHM Ha/IeXKHOCTU COOPY)KEHHMsI, CTY/IeHThI
CTPOMOTPSi/Ia CTOJKHYJIUCH C PellieHueM CJleyIoIIel 3aaum:
Tpoc, mosBelieHHBIH 3a /[Ba KOHI]Aa HA OJIMHAKOBOMW BLICOTE, MMeeT GopMy AyrH napabosibl. PaccTosiHMe MeXy TOUKaMy

KperuieHusi paBHO 24 M. I'iybuHa mporuba Tpoca Ha PacCTOSIHUM 3 M OT TOYKW KperuieHust paBHa 40 cMm. Onpejenutb
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OLieHOUHBIe CpejCTBa

peliieHus, pe3ybTaToB 00paboTKU
CTaTHCTUUYECKOTO IKCIIEPUMEHTa;

- Criocob6amu OLIeHUBAHUST 3HAUUMOCTH U
MPAKTHUYECKOM TIPUTOJHOCTH
[O/TyYeHHbBIX Pe3y/IbTaTOB

ryOvHY nporyuba Tpoca rnocepejiHe MeXy KperuleHUsIMH.

y F =(1;2;5)
Bapgaua 3. Haifti paboty cusbl 3/7IeKTPOCTaTUYeCKOr0 10/, 110 IepeMelljeHUI0 3/IeKTPUYeCKOro 3apsijia U3
M, =(0; 4; 2) M, =(4;7; 4)
TOUKU B TOUKY .
. X - COS X
hm _—

Baganue 4. TTokaxure, uto npefen * ~ X ¥ COSX pe moxeT 6bITh BhIUKMC/IeH 10 npaBuiy Jlormutans. Haiigute sTor
pejies1 PYTUM CriocoGoM.
Baganue 5. 3aBUCHMOCTH TyTH OT BPEMEHH TMPU MPSIMOJMHEMHOM JIBVKEHUH TOUKH 3a/[aeTCsl ypaBHEHUeM

3 2
S th +2t°-3,rme S-nyms B M a { Bpems B . Bblunc/iute ee CKOPOCTh U YCKODEHHE B MOMEHT BpPEMEHH
t =4c.

2
x)=3-x" Xy = .
Bagaua 6. K rpadwky dyHkumu I ) B ero Touke ¢ abcruccoii ™0 1HpOBe/:[eHa KacaTesnbHass. Hanty miomazp
Tpeyro/bHYKa, 00pa30BaHHOIO KacaTeJbHOW U OTpe3KaMU, OTCeKaeMbIMH €10 Ha 0CSIX KOOpZAWHaT.
B3ajgaya 7. B napke arTpakijuoHoB ropoza N oguH U3 OTPe3KOB TPaeKTOPUHU JBYDKEHUs 110e3/1a B «AMepUKaHCKHUX IOpKax»

[pe/CTaB/sIeT COO0W CHHYCOUTY: s(t) =Asin(wt +¢,) , The A, ¢, ¥ 0 — U3BeCTHBIE UMCTIA.

Orpeie/UTh Yroi HaK/AOHa K TOPU30HTY TIOCETUTeNs aTTPakiyoHa [I. B MOMEHT BpeMeHH t; ero JBIKEHUS T10 3TOMY
OTPE3KY.

Bapanue 8. [TogymaiiTe, C MOMOILBIO CPeZCTB KAKOTO pasfiesia MaTeMaTUKH MOXKHO PellUTh CIe[YIOLIYIo 3a7auy.

«[In1s1 yOOpKY CHera Ha y/WIlaXx rOpofila UCIIOJB3YITCs CHeroybopouHble ManHbel. OHU paboTaroT B TeueHWe CBETIIOrO
BpeMEeHM CYyTOK € 6 10 18 uacoB C TOCTOSHHOM CKOPOCThIO yOopku cHera 400 (m%u). M3meHeHue oObema CHera,

ds 2
— =120 - 5¢ . S(I)_

dt e
0OBeM cHera (B M°), BbINABILEro 3a Bpems t (B uacax), 0<7<24. B vomenr Bpemenn! = 0 Ha ynuiax ropoga aexut 1000

S(I) »

BbIlMaarOllero Ha yJ/Iulbl ropoJa B ropoJie B TeueHre CyTOK, MOXXHO OIIMCaTb YpaBHEHHEM

M® CHera. Y CTaHOBHTE COOTBETCTBHE MeXK/ly BDEMEeHeM t ¥ 06beMOM CHEra, JIeXKall|ero Ha y/uiax ropoja

CocTaBbTe MaTeMaTHU4YeCKyr MO/Je/Ib 3TOM 3d/1d4i U peluTe eé,
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0) ITopsifok MpoBe/jeHUsI MPOME)XYTOYHOHM aTTeCTallH, I0Ka3aTe/Il ¥ KPUTEePUH OLleHHBAHNA:

[IpomexxyTouHass arrectayuss IO JuUCLUIUIMHE «MareMaTvka» BK/IHO4aeT TeopeThYecKue
BOTIPOCHI, TIO3BOJISIFOLMiE OLIEHUTb YPOBEHb YCBOEHUsl OOy4YarOIIMMKCS 3HaHWK, M TIpaKTUYeCKue
3a/jaHusl, BBISB/SIIOIIME CTeleHb C(OPMHPOBAHHOCTU YMEHWM U B/aJleHuM, MpPOBOAUTCA B (opme 2
5K3aMeHOB U B (popMe 2 3a4eTOB.

OK3aMeH 110 JJAHHOW JAUCLIUIIMHE TIPOBOJUTCS B YCTHOM (hopMe To 3K3aMeHal[MOHHBIM OusieTam,
K&Kl U3 KOTOPBIX BKJItOUaeT 1 TeOpeTHUYeCKUI BOMPOC U [jBa NPAKTUYECKUX 3a/laHus.

IToka3aTe/siu ¥ KpUTepUH OL|eHMBAaHMSA 3aueTa:

- IS CAQYH 3auyeTa 00yJaroIuiics MoKasbiBaeT chopMupoBaHHOCTh KomreteHmid OK-1 u OTTK-
4; T.e. CTYJeHT [JOJDKeH I0Ka3aTh 3HaHUs Ha YpOBHe BOCTIpOU3Be/leHUs] U 00bsicHeHUs] WH(GOpMaIUY,
VIHTeJIJIeKTya/IbHble HaBbIKW pellleHus 3aay;

- 3a4eT He C/JA@H, eC/IM pe3y/bTaT 00yuyeHUs: He [JOCTUTHYT, 0Oyuarol{uiics He MOXKeT IOKa3aThb
3HaHWSI Ha YPOBHe BOCIIPOM3BeJeHUss W 00bsACHeHHs1 UWH(OpMaMM, He MOXeT II0Ka3aTh
VIHTeJ/U/IeKTya/IbHble HaBbIKW pellleHNs IPOCThIX 3ajau.

IToxa3aTe/nn U KpUTepUH OLleHMBAaHUA JK3aMeHa:

— Ha OLEHKY «OTJMYHO» — OOydYarluiics J/IeMOHCTpPUDYeT BBICOKHI  YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIWH, BCECTOPOHHee, CHCTeMAaTHUecKoe W TAyOOKoe 3HaHHe yuyeOHOTO
MaTepHasa, CBOO0/IHO BBITIONHSIET MpaKTUYeCcKUe 3a/jaHust, CB0O0/IHO omepupyeT 3HaHUSIMH, YMEeHHUsIMHU,
TIpUMeHsieT UX B CUTyallUsX MOBBIILIEHHON CJI0KHOCTH.

— Ha OLIEHKY «XOpOLI0» — 0OyUarouiicsi IeMOHCTPUPYeT Cpe/iHHI ypOBeHb CPOPMHUPOBAHHOCTH
KOMITeTeHL[Mi: OCHOBHBIE 3HAHWs, YMEHHUs OCBOEHBbI, HO JOMYCKAalOTCS He3HauuTesbHbIe OIIMOKH,
HETOYHOCTH, 3aTPyZHEHUs MpPY aHaJIUTUYEeCKUX Orepalysix, MepeHoce 3HAaHWM U YMeHWM Ha HOBBIE,
HeCTaH/apTHbIe CUTYaL|1H.

— Ha OLEHKY «y/l0BJIETBOPHUTE/JbHO» — OOYyYalolLUiCs [JeMOHCTpHpPYeT IOPOroBblil YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHLIMIA: B XO/le KOHTPOJBbHBIX MEPOTPHUSTHI [OMyCKAlTCS OIINOKH,
TIPOSIB/ISIETCST  OTCYTCTBUE OT/E/IbHBIX 3HaHWM, YMeHW, HaBBIKOB, OOYYarOLIUICA UCIIBIThIBAET
3HauMTe/IbHble 3aTPYAHEHUs MPY ONepUpPOBAHMY 3HAHUSAMM M yMEHWsSIMU NPU UX IlepeHOCe Ha HOBble
CUTyaL1H.

— Ha OIIeHKY «HeyAOB/IETBOPUTE/IbHO»— 00YUaIOI[UICS 1eMOHCTPUpPYeT 3HaHusl He Gosiee 20%
TEOPeTHYeCKOro  Marepuana, JIOMyCKaeT  CyIeCTBeHHble  OIIMOKM, He MOKeT TIoKa3aTb
VIHTeJIJIeKTya/IbHble HaBbIKM PelleHHs NPOCThIX 3a7,a4 WM He MOXKeT I10Ka3aTh 3HaHWS [ja)Ke Ha YPOBHe
BOCITPOUM3Be/ieHUs1 U 00bsiCHeHUs1 HHpOpMaLWH.

8 YuyeOHO-METOTHIECKOoe " HH(}pOpMaITHOHHOE obecmeueHHue
OUCITHILTHHBI

a) OcHoBHa#s jiMTEparypa:

1. IHunaues B. C. Bricias maremaruka: yuebnuk / B.C. IllunaueB. — MockBa: UH®PA-M,
2019. — 479 c. — (Buiciiee obpa3oBanue). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekct: snektpoHHbIi. - URL: https:/new.znanium.com/catalog/product/990716. — Pexxum
JIOCTYyTIa: /i/Is1 aBTOPM3. TI0/Ib30BaTe iei.

2. Maremartuka: yueb. mocobue / FO.M. anmnos, JIL.H.Xyp6enko, I'.A.HuxkonoBa, H.B.
HuxkonoBa, C.H. Hypuesa ; mnog pex. JI.H. )Kyp6enko, I'.A. HukoHoBoil. — MockBa: UH®PA-M,
2019. — 496 c.— (Bwicuiee oGpa3zoBanue: BakanaBpmar). - ISBN 978-5-16-102130-9. - Tekcrt:
snekTpoHHbI. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum gocTymna: aAjis
aBTOpU3. II0JIb30BaTesIen.

0) /lonoTHUTE/TbHASI TUTEpaTypa:

1. Teopusi BeposiTHOCTeld M MaTemaTHyecKasl CTaTUCTHWKa: YueOHoe rocobue / Buprokosa JLI.,
bobpuk I'.M., MarBeeB B.U., - 2-e u3m. - Mocka: HUI] MHO®PA-M, 2017. - 289 c. (Beiciiee
obpa3opanue: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anektpoHHbid. - URL:
https://new.znanium.com/catalog/product/370899.— Pexum focTyma: /151 aBTOpHM3. MO/Ib30BaTesiei.


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

2. MaremarHka B TipuMepax U 3aavax: yueb. mocobue / O.M. [ertsapesa, JI.H. )Kypbenko, I'.A.
Hukonosa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. — (Briciuee
obpasoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: snektponHbii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum focTymna: [/ aBTOPU3. T10J/Ib30BaTeei.

3. Hauko, ILE. Beiciias mareMaTvka B yNpakHeHMsX W 3ajauvax. (B 2-x wacrtsx) [Tekcr] /
I1. E. dauko, A. T Ilonos, T. . KoxxeBHrkoBa. - M.: Bricmas mikosa, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

@uxrtenronbl], [''M. OCHOBbI MaTeMaTUUeCKOTO aHanu3a: yuebHuk: B 2 wyactax / [.M.
®uxrenronbl. — 11-e u3g., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. — 444 c. —
ISBN 978-5-8114-0190-1. — TeKcT : 3/1eKTPOHHBIH // D/1eKTPOHHO-OMb/MoTeuHasi cucreMa «JlaHb» :
[caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum fgocTyna: JJsi aBTOPHU3.
T10JIb30BaTeseu.

4. ®uxtenronel, ['M. OCHOBbI MaTeMaTHueCcKoro aHamu3a: yuebHWK: B 2 dactax / .M.
®uxrteHronbl]. — 10-e u3g., crep. — Cankr-ITeTepOypr: Jlansb, [6. r.]. — Yacth 2 — 2019. — 464 c. —

ISBN 978-5-8114-0191-8. — TeKcCT: 37eKTPOHHBIN // DMeKTPOHHO-0MOMoTeuHast cucteMa «JIaHb» :
[catitT]. — URL: https://e.lanbook.com/book/115730 (maTa oOparmienus: 06.10.2019). — Pexxum
JloCTyTa: /7l aBTOPU3. TI0/Ib30BaTe iel.

5. IlIumaueB B. C. 3agauHuK 10 BbICIIeM MaTteMartvke: yueb. rocobue / B.C. IllumnaueB. — 10-e

n3g., crepeotun. — MockBa: UTHOPA-M, 2020. — 304 c. — (Beiciiee obpa3oBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTpoHHbIM. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOANYECKHe YKa3aHUs

1. AbpamoBa, .M. DneMeHTHI BeKTOPHO# aireOpbl ¥ aHATMTUYECKOW reoMeTpru: MeToauueckre
yKasaHusl 1 CTyleHToB I Kypca Bcex crenyanbHocTeit. — MI'TY, 2008. — 16 c.

2. AkmaHoBa, 3.C. Heonpegenennsiii unrerpan: Terpags-koHcnekT — MI'TY, 2008. — 23 c.

3. Baxpywesa, N.A. KpuBble u mnoBepxHocTh 2 1iopszka. IlosisipHass cucrema KOOpZAUHAT.
[TpakTukym — Marauroropck: I'OY BIIO «MI'TY um. I'.'1. Hocosa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopusi (yHKLMII KOMIUIEKCHOTO MepeMeHHOro: MeToauueckrde yka3aHUs U
BapUaHTbl WH/JVMBUyalbHBIX 3aJlaHUM [JJ1s1 CTY/IEeHTOB BCeX CreluanbHocTe — Marautoropcek: ['OY
BIIO «MI'TY um. I'.1. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.A. OrmpefieleHHbI WHTerpaja: MeTOAWUYECKHWe YKasaHUsl M CTY[EeHTOB —
Marnutoropck: I'OY BIIO «MI'TY um. I'1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DsieMeHTbl JIMHEHHOW anreOpbl, BEKTOPHOW anreOpbl MW aHATWTHUYECKOM
reomerpun: Yue6Hoe nocobue. - Marautoropck: 'OY BITO «MI'TY um. I'.11. HocoBa», 2010 — 63 c.

7. T'yruna E.M. JlabopaTopHbIii MPaKTUKYM 10 cTaTUCTHKe ¢ ipuMeHeHreM EXCEL: Metoz. ykas.
J7ist  1abopaTOpHBIX pabOT MO MaTeMaTHYeCcKoMW craTucTuke.- Marautoropck: 'OY BIIO «MI'TY um.
I''1. Hocosa», 2009 — 40 c.

8. M3ocoB A.B. I'apmoHHueckuii aHanv3: MeTojduyeckue yKasaHUsl U BapUaHThbl 3a/laHdW IS
CaMOCTOSATe/TbHOM paboThl M KOHTPOJIS 3HaHWH cTyfeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTusi U BeposATHOCTb. YacTh 2: MetoA. yka3. - Maruutoropck: 'OY
BIIO «MI'TY uwm. I''1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.IT. TlpousBogHas v guddepeniman ¢yHKuU. IIpakTMKyM.- MarHMTOropck:
I'OY BIIO «MI'TY um. I''1. HocoBa», 2010. — 38 c.

11. Masiuenko E.I1. WccnesoBanue ¢yHKIMI M 1ocTpoeHde rpa@ukoB. IlpakThkym. —
Marnutoropck: I'OY BIIO «MI'TY um. I'.'1. Hocosa», 2011. — 20 c.

12. CaBymkuHa H.®. Komb6unatopuka. Cobwitve u BepositHOCTh. Yacte I: KombuHaTopuka.
Anrebpa coObrTuit: MeTos. ykasaHus 10 JucLurvHe «Marematuka» AJisi CTyZeHToB | Kypca Bcex
crietanbHOCcTel. — MI'TY, 2007. — 17 c.

r) J/IeKTPOHHbBIE PeCypChI:

1. AkmanoBa 3. C. Heoripe/iesieHHbIi MHTerpasl: OT TeOPUH K MpakKTHKe [D/1eKTPOHHBIN pecypc]:
yuebHoe riocobue / 3. C. AkmanoBa ; MI'TY. - Maruutoropck: MI'TY, 2015. — 1 3/1eKTPOH. OIIT. JUCK
(CD-ROM). — URL: https://magtu.informsystema.ru/uploader/fileUpload?
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https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://e.lanbook.com/book/112051
https://new.znanium.com/catalog/product/989802

name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. — MakpooObekT. — CBeZieHust
JoctyrHbl Takke Ha CD-ROM.

2. AHanuTtnueckasi reoMeTpusi [OneKkTpoHHbIN pecypc]: mpaktukym / T. I'. Kysuna, O. C.
Awnppocenko, T. B. Mopo3oga, O. B. ITetpoBa; MI'TY. — Maruutoropck, 2010. — 114 c. : wi., Tabmn. —
URL: https:/magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/
1/1068918/313.pdf&view=true. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuisl. Onipegenureni. CUCTeMbI IMHEHHBIX anreOpanuecknx ypaBHeHHH
[DnekTpoHHBIM pecypc]: yuebHoe mocobue / A. JI. Auucumos, T. A. bougapenko, I'. A. KameHeBa ;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 snektpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/
1/1139107/3361.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-9967-1000-3.

4. bonpapenko T. A. VHTerpanbHOe ucurcieHre (PyHKLMY OHOU IepeMeHHOM [ D/1eKTPOHHBIN
pecypc] : yuebHoe iocobue / T. A. borgapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 3/1eKTpoH.
ont. auck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. - Makpoo6bekr. - ISBN 978-5-
59967-1001-0.

5. BbyneiueBa C. B. MaremaTuKa: rpe/iesibl 1 HepepbIBHOCTb (DYHKLIMU O/JHOW TIepeMeHHOM.
[MpakTuKyMm [DneKTpoHHbIN pecypc]: yuebHoe nocobue / C. B. BynbiueBa; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 snektpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/
1/1138500/3338.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-59967-1002-7.

6. boikoBa M. B. [IuddepeniianbHble ypaBHeHUst [DneKTpoHHbIN pecypc] : yuebHoe mocobue / M.
B. BeikoBa, H. A. KBacoga, H. Y. Kumatikuna. - Marautoropck: MI'TY, 2012. - 1 5/1eKTPOH. OMNT. AUCK

(CD-ROM). - URL.: https://magtu.informsystema.ru/uploader/fileUpload?

name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. - MakpooObeKT.
7. WN3ocosa JI. A. OCHOBBI MaTeMaTHUeCcKoro aHanr3a [D1eKTpoHHbIN pecypc] : yuebGHoe nocobue.

Y. 1. JuddepenmanbHoe ucurcieHre GyHKLMK ogHOM niepemeHHoM / JI. A. V3ocoBa, JI. A. I'pauesa ;
MI'TY. - Marautoropck : MI'TY, 2015. - 1 snekTtpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/
1/1123913/1400.pdf&view=true. - MakpooOBEKT.

8. Koporeukas B. A. ®yHKI[UM HECKOIBKHX TTepeMeHHbIX [D/IeKTPOHHBIN pecypc] : yueOHOoe
nocobue / B. A. Koporernikas, FO. A. N3BekoB ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 a51eKTpoH.

ont. auck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpooObeKT.
9. Teopwist BepOSAATHOCTEM Y MaTeMaThUecKasi CTaTUCTHKA: 3JIEKTPOHHOe yueOHoe rocobue 1

MPaKTHUKYM C abopaTopHbIiMU paboTamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. M3ocoBa, JI. A.
I'paueBa, E. M. I'yruna. - Maruutoropck : MI'TY, 2013. - 1 snekTpoH. ont. juck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/
1/1118948/931.pdf&view=true. - MakpoOOBEKT.

r) IlporpammHoe o6ecrieuenne 1 VIHTepHeT-pecypchI:

1.
Haumenosanue 10 Ne moroBopa CpoK JeicTBYS TULIEH3UN
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint [-300-18 ot 21.03.2018 28.01.2020
Security JUTSt Ou3Heca-
CraHpapTHbII
7Zip CBOOOZIHO pacipoCTpaHsieMoe GeccpouHo
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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
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=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=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=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=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=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=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=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

2. wuH(opMaLMoHHbIe ceTh VIHTepHeT:

1) Poccuiickasgs rocyjgapcTBeHHass Oubmoreka [JnektpoHHeld pecypc] /Llentp wuHbOpM.
Texnonoruii PT'b; pexn. Bnacenko T.B., Web mactep Ko3nosa H.B. — Onekrpon. [aH. — M.: Poc. T'oc.
6-ka, 1997. URL:http://www.rsl.ru/, cBobofHbIi.— 3ar. ¢ 3kpaHa. f13. pyc., aHrJI.

2) Poccuiickasi HallMOHa/MbHass 6ub/MoTeka. [DnekTpoHHbl pecypc] / —URL: http://www.nlr.ru .

As.pyc.

3) TocymapcTBeHHasi TyOaMuHas HAaydyHO-TeXHUYecKass Oubmioreka Poccun [DseKTpOHHBIM
pecypc] / — Pexxum poctyma: http://www.gpntb.ru , cBo6oaHbIiA.— 3ar. ¢ 9KpaHa. f3.pyc .

4) Public.Ru - nybanuHast uaTepHeT-61bmoTteka URL:http://www.public.ru/ .

5) CrygeHueckass OubmMoTeKa

[DneKTpoHHBIA  pecypc].

Pexxum  pocryma:

http://studlib.com , cBo6oAHbIN.— 3ar1. ¢ 3KpaHa. f3. pyc., aHr/1.

6) KowmrmbloTeppa: Bce HOBOCTM TMPO KOMIIbHOTEPHI, >Keje30, HOBble TeXHOJIOTWH, HH(pOp-
MalMOHHbIe TeXHOJIOTUU [D1eKTpoHHBIN pecypc]. — [lepuoguueckoe 3meKTpoHHOe VIHTepHeT-u3zaHre
— Pexxum froctyna: https://www.computerra.ru/ — 3arJ. ¢ 3KkpaHa. 3. pyc.

7) CucreMa «VIHTepHeT-TpeHa)kephl B cepe 00pa30BaHUsI» Ha CaliTe www.i-exam.ru.

9 MatepuaibHO-TeXHIUUECKOe obecrieueHre AUCIUTUINHBI

MaTepI/IaJ'[bHO-TEXHI/IT-IECKOE obecreueHue AWCHUIT/IMHBI BKJTFOUAET:

http://

Tun ¥ Ha3BaHWe ayJUTOPUU

OcHalleHre ayauTopumn

YuebOHbIe ayJUTOpumn ISt
MpPOBeJIeHUsT 3aHSATUM JIEKLJUOHHOTO
TUMAa

[ocka, MynbTHMeuiiHbIe CPeJCTBa XpaHeHus, repejaul 1
nipe/icTaB/eHys THPOpPMaLMu

YueOHble ayJuTOpUMn LSt
TpOBe/leHus] TIPAaKTUUeCKUX 3aHSITHM,
IPYMIOBBIX W WHAUBU[YaIbHbIX

KOHCY/IbTaljii, TeKyllero KOHTPOJIS
Y IPOMEXXYTOUHOU aTTecTaliu

Hocka, MybTUMeIUIHBIN IPOEKTOP, SKpaH

Kowmrinekc MeToauueckux pa3paboTok (pa3faTouHoro
MaTeprasna U MeTOJUYeCKUX yKa3aHWK) U\WJIM KOMIUIEKC
TeCTOBBIX 3a/laHUM /1 IOTOTOBKU U POBe|eHUs
TIPOMEXXYTOUHBIX U PYyOe)KHBIX KOHTPOJIeH

[TomellieHusi il  CaMOCTOSITE/TbHOM
paboTHI yUaImxcs

[TepcoHanbHBIE KOMIBIOTEPHI C TTakeToM MSOffice, Beixomom
B VIHTEpHET U C ZIOCTYIIOM B 3/IEKTPOHHYIO WH(OPMAI[HOHHO-
obpa3oBaTe/ibHYI0 Cpe/ly YHUBEPCHUTEeTa

[TomelieHne A XpaHeHUs U
MPOGUIAKTHUECKOTO 00C/TY>KUBAHHS
yueOHOro 000pY0BaHUS

[ITkadw! a1 XpaHeHUs1 yueOHO-MeTOAMUECKON
JOKyMEHTaI[|H, yueOHOro 000pyI0BaHMs U yueOHO-
HaTJIAHBIX 0CO0OUH

27


http://www.i-exam.ru/
https://www.computerra.ru/
http://studlib.com/
url:http://www.public.ru/
http://www.gpntb.ru/
http://www.nlr.ru/
url:http://www.rsl.ru/

	2 Место дисциплины в структуре образовательной программы подготовки специалиста
	3 Компетенции обучающегося, формируемые в результате освоения дисциплины и планируемые результаты обучения
	4 Структура и содержание дисциплины
	5 Образовательные и информационные технологии
	6 Учебно-методическое обеспечение самостоятельной работы обучающихся
	7 Оценочные средства для проведения промежуточной аттестации
	8 Учебно-методическое и информационное обеспечение дисциплины
	9 Материально-техническое обеспечение дисциплины

