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JIner akTyanu3anuu padoyeil nporpaMmbl

PaGouast IporpaMMa repecMoTpeHa, 06CyxkeHa 1 0100peHa il peausaluy B 2020 - 2021
y4eGHOM rojty Ha 3aceJaHuH Kadexps! TTpuKiafHO MaTeMaTHKH 1 UH(OPMATHKH

Iporokon ot 01.09.2020.¢. Ne 1
3aB. kadenpoit 2 10.A.Vi3BeKoB

PaGowyast IporpamMma [epecMoTpeHa, 00Cyk/IeHa U onoGpena /st peayazanuu B 2021 - 2022
yueGHOM Tofty Ha 3acefaHun kadenpsl [IpuKyIaTHOR MaTEMAaTHKU U uH(OpMaTUKU

ITpoTOKOT OT __ 20 p oo
3aB. Kadenpoi 10.A.V3BekoB

PaGouas mporpamMma epecMoTpera, 00CyKAeHa 1 onobpena s peanusaruy B 2022 - 2023
y4eGHOM TojTy Ha 3acenanun Kadeapsl [IpUKIaIHOM MATEMATHKA 1 uH(OpMaTUKH

[TpoTOKOT OT __ 200 n N0
3aB. Kadenpoi 10.A M3BekoB

PaGouyas IporpamMma epecMoTpena, 00CyKAeHa 1 onobpena s peanusauu B 2023 - 2024
yueGHOM ToTy Ha 3acefanun kadenpsl [IpuKIaTHOM MaTeMATHKH 1 HH(OPMATHKH

ITpoTOKOI OT __ 205 roNois
3aB. kadeapoi 10.A . M3BexoB




1 Ilestu oCBOEHUSA JUCLUIIUHBI (MO/Y/Is)

Llenbto  oCBOeHUsS  AMCLMIIIMHBI ~ «MaremaTuka»  siBjsieTcss  (hopMHUpOBaHUe
KOMIIeTeHIIUH, KOTOpast BK/IFOUaeT B Cebs:

* BOCTIUTaHKeE [JOCTaTOUHO BLICOKOW MaTeMaTUUeCKON KYJIbTYPbI;

* IPUBUTHE HAaBBIKOB COBPEMEHHBIX BH/IOB MaTeMaTHUYeCKOT0 MbILLIEHNS;

* TIPpUBUTHE HABLIKOB MCIMOMb30BaHUS MaTeMaTHUYeCKMX METOJOB U  OCHOB
MaTeMaTUueCcKOro MOZe/IMPOBaHKs B TIPAKTUUECKOM J1esiTeIbHOCTHU.

Bocrutanve y CTy/eHTOB MaTeMaTHUeCKoW KyJbTypbl BK/IOYaeT B cebs siCHOe
MOHMMaHWe HeoOXOAMMOCTH MaTeMaTHUYeCKOW COCTaB/sIONeM B OOIed  IMOArOTOBKH
6akanaBpa, BbIpAaOOTKY TIpe/CTaB/ieHUA pOJM M MecTe MaTeMaTMKM B COBPeMeHHOM
LUMBWAIM3allUM M B MHDOBOM Ky/lbType, yMeHWe JIOTUYeCKH MBICUTh, OINEepUpoBaTh C
abCTpakTHBIMU 00BbEKTaMHU U ObITb KOPPEKTHBIM B YIIOTPeO/IeHUH MaTeMaTUUeCKUX TMOHSITUN U
CUMBOJIOB /ISl BbID@)KEHHUSI KOJIMUECTBEHHbIX M KauyeCTBEHHbIX OTHOIIeHWW. MareMmatnyeckoe
oOpa3oBaHWe 0aKajiaBpOB [JO/DKHO OBITh INUPOKMM, OOIIMM, TO €CTb /JOCTaTOUHO
(byH/aMeHTalbHbIM.

Hacrosimasi mporpaMma 1o MaTeMaTUKe OTpa)kaeT HOBbIe TPeOOBaHUS, TIPe/IbSIBIIsEMbIe
K MaTeMaTHUeCKOMy 00pa30BaHHMIO COBPeMeHHbIX 0OakasaBpoB. Ee xapakTepu3yeT NpHUK/afHast
HarpaB/eHHOCTb M OpHUeHTallis Ha oOyueHWe CTYZEeHTOB MCII0/Ib30BaHUI0 MaTeMaTHyeCKUX
METO/IOB TPU pelleHUH TPUKIaJHbIX 3a/jay.

OOmuii Kypc MaTeMaTHKH SIBIsSeTCs (yHJaMeHTOM MaTeMaTH4ecKoro o0Opa3oBaHUs
crieliasIucTa.

3ajaun U3yueHus: JUCLIUTTUHBI:

- pa3BUTHE JIOTUUECKOT0 U a/ITOPUTMUUYECKOTO MBILLLIEHMS;

- OBJIa/leHle OCHOBHBIMU MeTO/laMH MCC/Ie/IOBaHUsI U pellleHus] MaTeMaTHuecKuX 3a/ay;

- OBJIa/leHMe OCHOBHBIMU UMC/IEHHbIMA METO/[aMH MaTeMaTWKU W UX TPOCTeNIINMU
peanu3alusMu Ha OBM;

- BbIpaOOTKY YMEHHsS CaMOCTOSITEJIbHO pACHIMPSATh MaTeMaTHuecKue 3HaHUS W
MPOBOZUTHL MaTeMaTHUeCKUi aHaM3 TPUK/IAJHBIX (MHXeHepHbBIX) 3a/au.

2 MecTo auciuIuIdHbI (MOAYJ/IA) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

OuctprivHa ~ Marematika  BXOAWT B 0a30ByH0 uYacTh  y4yeOHOTO  TulaHa
obpa3zoBaTeibHOM MPOrPaMMBl.

Ons  w3yuyeHWss  JUCLUIUVIMHBI ~ HeoOXoAWMBbI — 3HaHWs  (YMeHUsi,  BJafieHus),
chopMupoBaHHbIE B pe3y/sibTaTe U3y4YeHus! AUCLUTUIAH/ TIPAKTHK:

OcBoeHVe [aHHOW [JUCLMIUIMHBI TIpeJriojiaraeT, uYTO B pe3yjbTaTe H3y4YeHHs
IIKOJILHOTO Kypca MaTeMaTWKH oOydJaroluiicsi uMeeT C(OPMHUpPOBAHHOE TIIpe/iCTaBIeHHe O
MaTeMaTHKe KakK YHHMBEPCAJbHOM sI3bIKe HayKH, 00 WJesX W MeTofax MaTeMaTHKW, BiafieeT
MaTeMaTUYeCKUMU 3HaHUSIMUA U YMEHUsIMH, COOTBETCTBYHOLMMU PefiepasbHOMY KOMIIOHEHTY
roCy/JapCTBEHHOTO CTaHZapTa o0iero obpa3oBaHusi, IMeeT pa3BHUTOE JIOTMYEeCKOe MBIIIEHHe,
MPOCTPaHCTBEHHOe BOOOpakeHHe, 00/1a/jaeT BEICOKUM YPOBHEM aJITOPUTMUUECKON KYJIbTYPBI.

3HaHUS U YMeHUs, YCBOEHHble B TPOL[ecCe M3y4yeHHUs MaTeMaTHKA HeoOXOIVMBI st
OCBOEHWUSI IPYTHX JUCLIUIUTMH eCTeCTBEHHOHAYYHOTO ¥ MPO(eCCHOHATBHOTO L[UKJIOB.

3HaHus (yMeHUsi, BIaZieHus1), TOJyuyeHHble TP MU3YYeHUH JAHHOW JUCLIMIUIMHBI OyayT
HE0OXOUMBI [I7Ist U3yUeHUsT JUCLIUTITMH/TIPAKTUK:

®du3rka

HauepraresibHasi reoMeTpHsi U KOMITbIOTEPHasi rpaduka

TeopeTrueckasi MexaHHKa

CorpoTyB/ieHHe MaTepuanoB






[IpukiasHas MexaHvKa

I'eonorus

NudopmaTrka
I"opHoe mpaBo

IToaroroska

K 3all[UTe U 3allliTa BbIMyCKHOW KBa/M(PUKAILIMOHHON PabOoThI

3 Komnerenuuu ob0yuyaromierocs, ¢opMupyembie B pe3y/ibTaTe 0CBOEHUSA

JIMCIIUTITHH

bl (MOAy/1s1) U IUIAHUPYeMble pPe3y/IbTaThl 00yJYeHHsT

B pe3ynbTaTe 0CBOeHUSI JUCLUIUIMHBI (MOAY/IsT) «MaTeMaThKa» 00yYaroIuics A0/DKeH
obsaziaTh CIeyOMMMU KOMITETeHIUSMU:

CTpyKTypHBII
3/1eMeHT
KOMITeTEHL[UU

[Tnanupyemble pe3y/bTaTbl 00yUYeHUs

OK-1 cmniocobHOC

ThIO K a6CTpaKTHOMy MBIIJIEHUI), dHa/Iu3y, CUHTE3Y

3HaTL

- OCHOBHBIE TIOJI0KeHHSI BEKTOPHOU ajreOpbl M aHATMTUYeCKOM reoMeTpuH,
- OCHOBHbIE TI0JIO’KEeHUSI TEOPUHU TIpe/ie/iIOB U HeTllpephIBHbIX (PYHKILIUH,

- OCHOBHBIe TeopeMbl AuddepeHIIMaTbHOTO U UHTErPaTbHOTO UCUUCTIEHHS
(byHKI[UI 0JHON U HECKOJIBKUX TIePeMeHHBIX, MeTO/bl
nvddepeHIMaIbLHOTO UCUMCIEHUS CCeioBaHUs QYHKLIWM,

- OCHOBHbIE THITbI OOLIKHOBEHHBIX UG GepeHINaTbHbIX YpaBHEHUH U
METO/Ibl UX pelleHHUs,

- OCHOBHbI€ TIOHSITHSI TEOPUM BEPOSITHOCTEeHM U MaTeMaTHUueCKoun
CTaTUCTUKH

YmMmeTtn

-KOPPEKTHO BbIpa)KaTh U apryMeHTUPOBAaHHO 0O0CHOBBIBATH TI0JIO>KEHUS
npeJMeTHOM 00/1aCTH 3HAHUS U MEeTO/IOB MaTeMaTHUeCKOTO aHan3a [ijist
MOCTAaHOBKU U pellleHUs] KOHKPeTHBIX MPUK/IaJHbIX 3a/1au

Bagets

- HaBbIKAMU MOCTPOEHHSI 1 PeLleHUs] MaTeMaTUYeCKuX Mogesiei
TIPUKJIaJHBIX 3a/1ay;

- criocobamMu OL|eHUBAHKSI 3HAUMMOCTH U TTPAKTHUYeCKO# MPUTOIHOCTH
TOTyYEHHBIX Pe3y/IbTaTOB

OIIK-4  roTOBHOCTBIO C eCTeCTBEHHOHAYUHBIX MO3ULMI OL|eHUBATh CTPOeHUe, XUMUYeCKUN 1
MHHepasbHBIMA COCTaB 3eMHOU KOPbI, MOp(OI0THyecKre 0COOeHHOCTH U TeHeTUYeCKHe TUTIbI
MeCTOPOXKJeHUM TBep/bIX M0JIe3HBIX NCKOTIaeMbIX TP pellieH|H 3a/jau 1o PaLlMOHaTbHOMY U
KOMII/IEKCHOMY OCBOEHHIO re0pecypCHOro MoTeHI1asaa Heip

3HaThb

YuceHHbIe MeTOJbI HE TOJILKO Hd YPOBHE BOCIIDOU3BEAE€HHUA U
00BACHeHUS I/IHd)OpMaL[I/II/I, HO Y MHTEJIJIEKTYd/IbHbI€ HABBIKH ITPUMEHEHUA
3HaHUI AJIs1 pelleHrs1 HpO6H€M " 3d/1d4, HAXOXXAeHUA YHUKA/JIbHBIX OTBETOB
K HPO6J'IEMEIM, BbIXOJAIIUM 3d PAMKH OAHOﬁ AWUCHUIJIMHEI, a TaKXXe /14
OLIEHKH W BbIHeCEHUA KPUTHUUYECKUX ny(,qEHHﬁ.

YmeTb

BLI,E[E]IHTB 3HAHUS KAKUX ITOHITHH TpE6y€TCH AJIA pellieHuA TeX WKW MHBIX
3a44a4, 00BACHATL U CTPOUTH THUIIMYHBIE MO/ E/IN y‘-IE6HI:>IX
MaTeMaTUUYeCKHNX U MeXXJUCIUII/IMHAPHBIX 3a/a4.




Bnagnets

BnajieHrie HaBbIKAMU U METOJUKaMH 000011[eHUsI pe3y/IbTaTOB pPelleHws,
9KCIIepUMEeHTa/TbHOM /lesITe/IbHOCTH.

Bnagenue criocobamu O1jeHUBaHUS 3HAUUMOCTH U TIPAKTUUYeCKOM
TIPUTOJHOCTHU TOTyUeHHBIX pe3y/IbTaToB.




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO61mast TpyZ0eMKOCTb AUCLMIUIMHBI cOCTaB/sieT 14 3aueTHbIX efivHML] 504 akaj. yacoB, B TOM

qucsie:

— KOHTaKTHasi pabora — 53,4 akaji. yacos:
— ayauTopHas — 46 akaj. 4acos;

— BHeayAuTOpHas — 7,4 akaj. 4yacoB

— camocTosiTesTbHas paborta — 429,3 aka/|. 4acos;

— TMO/ITOTOBKA K 3K3ameHy — 21,3 akaj. Jaca

— MOArOTOBKA K 3auéty — 12,6 akaz. yaca
dopma aTTecTaluu - 3aueT, IK3aMeH

AypuTopHas § ©
KOHTakTHast pabora | 3 I dopMa TeKyl1ero
g X Bup KOHTDOJISI
Paszen/ Tema = (B axap. wacax) = . Kog
> 3 U | camMoCTOATeNnbHOM |  yCIleBaeMOCTU U
JMCLIMTUIMHBI N S . | KomnereHLMH
g5 paboThI TIPOMEKYTOUHOMN
Tlex. nab. | mpakT. =9 aTTecTalyu
3aH. 3aH. | O =
1. JluneliHas anrebpa
- TIO/ITOTOBKaA K
TPaKTUYeCKOMY TIpoBepka
3aHATHIO WHAWBUZYaTbHBIX
1.1  Omnpegenurenu U ’ .
MATDHLIBL Pen 0,5 121 40 - BBITIOJIHEHUE 3aJjaHuH, OK-1, OIIK-4
pHL VH/IMBU/Iya/TbHBIX | KOHCYJ/IBTalU TI0
IOMaLLHUX peruenuro 13
3a/laHUM
- TIO/ITOTOBKA K
NIPaKTUYeCKOMY IIpoBepka
1.2 Cucrembl auHerHbIX| 1 3aHSTHIO, VHAWBUya/IbHBIX
anrebpanyeckux 1 2 24 - BBITIOJIHEHHE 3a/laHuM, OK-1, OIIK-4
ypaBHeHUI VH/VMBUZIYQ/IbHBIX | KOHCYJ/IbTallU 1O
JIOMaIIHUX petenuto /13
3a/laHuUM
IIpoBepka
. - IOJrOTOBKA K | WHAWBUZYaIbHBIX
1.3 JIuHeliHbIE o
0,5 2 38 TIPaKTUUYeCKOMY 3a/laHul, OK-1, OIIK-4
MIPOCTPaHCTBa
3aHATHIO KOHCY/IbTUPOBaHHE
o [13
Wroro no pasgeny 2 521 | 102
2. DJleMeHTbI BEKTOpHOMU
anrebpel M aHAJIMTHYECKOH
reoMeTpur
- TIO/ITOTOBKA K
MPaKTUYEeCKOMY | - KOHCYJ/IbTallU 10
2.1 BekropHas anrebpa: p y y M
JIUHelHble U HeJMHelHble 3AHATHEO, peueriio KP Nel,
1 1 2 18 - BBIMIOJIHEHUE - TIpoBepKa OK-1, OIIK-4
orepanuM HaJ, BeKTOpamu
o WHUBUAYaNbHBIX | pemteHus KP Nel
Y UX CBOWCTBaA.
JIOMalIHAX (uacTb — BEKTOPBbI)

3a/laHuUM




- BhITIo/iIHeHUe KP
Nel «BekTopHas

- KOHCYJ/IbTAllUX I10

2.2 Ananutnueckast aH;J;;igﬂig(aﬂ petieHrto KP Nel,
reoMeTpuss Ha TMJIOCKOCTH 2 2 26,5 - TIpoBepKa OK-1, OIIK-4
reoMeTpUsl.
U B MPOCTPaHCTBe pewenusi KP Nel
Muddepenuans
(4acTb — BEKTOPHI)
HOe MCUMC/IeHne
DOII»
Wroro no pasgeny 3 4 44,5
3. BBesieHre B MaremMaTHuecKuil
aHanus
- BbInoJyiHeHHe KP
Nol «BekTopHasi |- KOHCy/IbTaL[My I10
31 Tpeaen u anrebpa u pemenro KP Nel,
HerpepbIBHOCTb  (yHKImH| 1 2 2/21N 30 AHAMTIIECKasT - TIPOBEPKA OK-1, OIIK-4
% o reoMeTpHs. pemteHus: KP Nel
O/IHOM TIepeMeHHOMH
Iuddepenpans | (yacte — npegesl,
HOe HCUMC/IeHNe Heripep.)
DOTI»
Wroro no pasgeny 2 2/21N 30
4. IuddepenuuansHoe
vcurcienre (QyHKUUM  OHOM
riepeMeHHOMN
4.1 Onpepgenenue caMOCTosITe/IbHast
MPOM3BOJHOM YHKUMM B pabora ¢ - KOHCY/IbTALMH TIO
P .| pewenuio KP Net,
TOYKe. JOuddepeniuarn, JIUTEepaTypoi — - HDOBEDKA
ero reomMeTpUYecKUii KOHCTIEKT emeHI?/m I?P Nol
cMblics. ['eomeTpryeckuii u 1 1/11 | 15,3 «3agauy, P (uacth — B OK-1, OIIK-4
MeXaHUUeCKUn CMBICTT TIPUBO/ISAIIIVE K
. TIPOU3BOJIHbIE),
TIPOU3BOJHOM. IIpaBuna TIOHATHUIO
o - MpoBepKa
nuddepeHLPOBaHUS u TIPOU3BOJHO», KOHCIIEKTa
Tab/mIa TIPOU3BOAHBIX - BbIno/iHeHHe KP
1 Ne 1
BbIno/iHeHWe KP | KoHcy/bTanmuy 1o
42 Tuddeperpposanye Nel «Bekropnas | pewmennto KP Nel,
anrebpa u - MpoBepKa
HEABHO M TlapaMeTpurieci aHaIUTUYecKas emeHns KP Nel
33[JaHHBIX GbyHKLMI. 1 2/21N 9 P -~ | OK-1, OIIK-4
reoMeTpusl. (uactp —
Jlorapudmuyeckoe
HbdepeHIMpoBaKTe Iuddepenmans TOCTpOeHue
A PEHLMP HOe UCUMC/IeHre rpaukoB
DOI» (hyHKLMI)
4.3 3auer K.p. + 3auer OK-1, OIIK-4
Wroro no pasgeny 2 3/31 | 24,3
5. HHrerpasbHOe ucCuuC/IeHUe
(hyHKIUK OJTHOM TlepeMeHHO
5.1 5.1. TIlepeooGpa3Has| 1 BbinoiHeHne KP - KOHCYJIBT. 10
GYHKIYS. Ne2 petr. KP Ne2,
H 7 -
eoripe/ie/IeHHbIN 0.5 i 23 «HEOHpVe;[ejIEHHI:I TIpoBepKa OK-1, OTK-4
WHTEerpajl U ero OCHOBHEIE nu pewennss KP Ne2
CBOWCTBa. Tabsuiia oripe/ie/ieHHbIN (uactb — Herocp.
HeoIlpe/ie/IeHHbIX nHTrerpan. ®HII» WHTerp.)
5.2 5.2 OcHoBHBIE 0,5 1/11 23 | - BeimosiHeHue KP - KoHCyneT. 0 | OK-1, OIIK-4
MeTO/Ibl UHTerPUPOBaHUs No2 peur. KP Ne2,
«HeonpezeneHHs! - IIpoBepKa
nu petieHusi KP Ne2

orpe/ie/IeHHBIH
uHrerpai. ®HII»

(vactb - MeTo/bI
HWHTETPUPOBaHUsI)




- KOHCYJ/IbTallUX I10

ijrer;i Onpeaeg(;;:zﬁxl - BeirosiHeHue KP | pemenrio KP Ne2,
TPHBOAALME K MOHATHIO «Heor, l\iQZeJIeHHI)I eu-lel:{I;Ic;{B?II’(aNOZ
OTIpe/ie/IeHHOr0 MHTErpaa. 0,5 11 | 20 pﬁﬂu P (aaers .| OK-1, OTIK-4
dopmyna Herorona- o
TTeiiGHma CroficrBa orpe/ie/ieHHbIH BbIUHC/IEHHE
Merozpi I/I‘HTEFpI/IpOBaHI/IH ’ unterpan. ®HII» | onpeaeneHHoro
WHTerpaa)
Wroro no pa3geny 1,5 3/31 66
6. IuddepenipansHoe
WCUHC/IEHUE byHKIN
HECKOJIbKMX TlepeMeHHbIX
61 6.1 Onpeenente CaMOCTOSITeNIbHOe
OCHOBHBIX TIOHSATHH. H;;qufﬂil_
Ilpefen 1 HempepbIBHOCTh HaHEICEliIPiIe' DOBEDKa
DHII. OCHOB-HbIE 0,5 1 |20 POBEP OK-1, OTIK-4
cBOlCTRA FO—— KOHCTIeKTa KOHCIIeKTa
HerpepbIBHBIX B T;B}?;IC;?
3aMKHYTOUW 061acTh. YHKIHH,
HeTIpephIBHBIX B
3aMKHYTOU
6.2 6.2. YacTtHele
Epgﬁzig;ﬁ;e HI; BbInosiHeHUe KP -
HI;H aBH’SHmO No2 KOHCY/IbTUPOBaHUe
P ) 1 «Heomnpegenennsl | no pemenno KP
KacaTtenbHasi M/I0CKOCTbL U 0,5 1 20 H No2 OK-1, OIIK-4
HOpMa/lb K TIOBEPXHOCTH. o -
leomeTpryeckuii  CMBICT ONPEAC/ICHHbIN - 1poBepKa
mbdepermana. TpasHaK nHTerpan. @HII» | pemenns KP Ne2
b depeHIpYyeMOCTH.
SJ’IB;)KHSII;' Tp Og;z?{i};lﬂ BoinosiHeHWe KP -
HacTHbie NpOU3BOAHBIE U «Heor l\iQZeJIeHHI)I Kggcy:;g;za;ge
JuddepeHLManbl  BbICIIMX 0,5 1 40,4 pﬁi p No2 OK-1, OIIK-4
TOPAIKOB. orpe/ie/leHHbIN - HpO_BépKa
'S;?;(Esp eHHHpOBa;P;HHHX unterpan. ®HII» | pewmenns KP Ne2
6.4 OK3ameH K.P. + 3k3amen | OK-1, OIIK-4
Wroro no pasgeny 1,5 3 80,4
Wroro 3a cemectp 12 20/101 | 347,2 9K3aMeH,3a4éT
7. OOBIKHOBEHHBIE
mubdepeHLManbHbIe YPAaBHEHUST
7.1 7.1. OObIKHOBeHHbIe| 2
mubdepeHIManbHbIe
ypaBHeHHs TepBOTO -
o BbINosiHeHUe KP
E[;EIHC/:;TK& T'eomeTpuyeckuit No3 «[TY. Teopus Kggcy:;TeI/}lgza;ge
IdhEpEHIHATHHOTO 2 321 8 BepOSITHOCTeH. P Ne3 OK-1, OIIK-4
ypaBHEeHUs TIepBOro Mg?:;g:}fgaﬂ - TIpOBepKa
rnopsiziKa. Metoppl peteHus KP Ne3
peLieHust
b depeHIanIbHBIX
72 72. OY BelCIIKX - COCTaB/ieHUe -
TIOPSIAKOB, CBOZALIMECS K KoHcrekTa «/IY | KOHCYy/IbTUpOBaHUE
[1IepBOMY IOPSAAKY BBICIIUX no pemennro KP
MOPSIAKOB, Ne3,
CBO/IAIIIMECS K - TpoBepKa
[IepBOMY», KOHCIIeKTa

- BbInlosiHeHHe KP
Ne3




7.3 7.3. JIuHeiiHble
nuddepeHLManbHbIe
ypaBHEHHSI N-TO TIOps/Ka.
JluHeitHOE OTHOPOZIHOE
ypaBHeHHe.
dyHaameHTanbHas -
CI/I};T'SMEI eleHuN - BbmoHerme KP KOHCYJ/IbTUpOBaHUe
P ’ Ne3 «[1Y. Teopust Y P
Omnpepenvtens BpoHckoro. - 1o peumenuro KP
o BEpOSITHOCTEA.
HeopgHoponHoe  nuHeiHOe Ne3,
Maremarnueckas
ypaBHenue (JIHAY), Bug - TIpOBepKa
CTaTUCTHKA»
obuiero permenusi. MeTof KOHCIIeKTa
Bapualii  TPOW3BOJIBHBIX
MOCTOSIHHBIX.
JlvuHeliHOoe ypaBHeHue C
MOCTOSIHHBIMU
K03 duLieHTaMu
Wroro no pa3geny 2 321 8
8. O/eMeHTbI Teopyuu
BepOsITHOCTeH U
MaTeMaTUuecKol CTaTUCTUKU
2 -
KOHCYJ/IbTUpOBaHUe
- BelnosiHeHue KP Y P
o pewennro KP
Ne3 «Teopus No3
o 0,
BepOSITHOCTeM. ’
- TIpOBepKa
8.1 8.1 OneMeHThI Maremariseckas emennss KP Ne3
. .. i
0,5 121 | 4 |cramcruxa» «71y.| P OK-1, OTIK-4
KOMOWHATOPHUKU -
Teopus
o KOHCYJ/IbTUPOBaHHE
BEPOSITHOCTEH.
no pemenutro KP
Maremarnueckas Ne3
0
CTaTHUCTHKa» ’
- TpoBepKa
pewteHusi KP No3
KOHCYJ/IbTUpPOBaHUe
- BelnosiHeHue KP o yEI_LIeHlI)/I 10 KP
8.2 8.2. Anrebpa cOOBITHI. Ne3 «Teopus P Ne3
Krnaccuueckoe, BEpOSITHOCTEH. -
- TpoBepKa
reomMeTpuyeckKoe u Marematryeckas
pewteHust KP Ne3
CTaTUCTHUECKOe 0,5 /11 10 [cratuctuka» «1Y. OK-1, OIIK-4
oripejiesieHHsi BEPOSITHOCTH. Teopust
. KOHCYJ/IbTUpOBaHUe
AxkcuomaTuka Teopuu BEPOSITHOCTEH.
o o pewenuo KP
BEPOSITHOCTEH. Marematryeckas Ne3
CTaTHUCTHKa» =
- IpoBepKa
pemteHusi KP No3
8.3 8.3. TeopeMel 0,5 1 - BbInosiHeHHe KP - OK-1, OIIK-4
C/IOKeHUsT U YMHOXXeHUs. Ne3 «Teopus KOHCY/IbTUpOBaHUe
YcnoBHas BEPOSTHOCTb. BEpOSITHOCTEM. ro peweHuo KP
®opmyia T10JI-HOU Marematryeckas Ne3,
BepOATHOCTH U Qopmyna cTaTucTuKa» «Y. - IIpoBepKa
baiteca. Cxema bephymy, Teopus pewenns KP Ne3
npub/mokeHnst Jlarmaca u BepOSTHOCTEH. -
[TyaccoHna. MaremaTnyeckasi | KOHCY/IbTUpPOBaHHE
CTAaTUCTHKa» no pewenuo KP
Ne3,
- IpoBepKa

pewteHust KP Ne3




8.4 8.4. [luckperHele u

- BeITIo/IHeHKe KP

KOHCYJIbTUDOBaHUe
no pewenutro KP

HeTpepbIBHbIE  CyYaiiHble Ne3 «Teopust Ne3
o 0,
Be/IMUMHBL. Psag v QyHKIMS BEpOSITHOCTEM. - OBé <
pacrpeziesieHust u MareMmatuuecKkast POBEp
TJIOTHOCTh 1/11 20 |cratuctuka» «Jy pewrerisi KP Ne3 OK-1, OIIK-4
. . ,
MaremaTtrnueckoe Teopus
. KOHCY/IbTUPOBaHHE
OXUJaHWe U JIWCTIepCHs, BEpOSITHOCTEH.
1o peumenuro KP
HayvasbHbIe W L|eHTPaJIbHbIe MaTtematuueckast Ne3
MOMEHTHI. CTaTHUCTHKA» -
- TIpOBepKa
pemeHus: KP Ne3
- BemonHerme Kp | KOHCY/IbTHPOBAHHE
No3 «Teops rno pemennro KP
009 «
8.5 8.5. M3BecTHbIE P o Ne3,
BEepOSITHOCTEM.
pacrnpesiesieHust u Ux - TIpOBepKa
4YHC/IOBbIe Maremarieckas ereHus1 KP Ne3
0,5 cratuctuka» «JY.| P *> | OK-1, OTK-4
XapaKTepPUCTHKU. Teopusi -
HopmansHoe Be OHTIfOCTeﬁ KOHCYJIbTUDOBaHUe
pacripeziesieHue. P ) o pewennro KP
MaremaTtuueckast Ne3
CTaTUCTHUKa» o
- TIpOBepKa
pemieHust KP Ne3
- BhIonHeHme Kp | KOHCY/IBTHpOBaHMe
no pemenuo KP
8.6 8.6. MHoromepHsble Ne3 «Teopust P Ne3
o o 0,
C/lyuaiiHble BeJTUUUHEI. BEpOSITHOCTEHA. - OBé a
OyHKLUMY pacripefiesieHusl, Marematuueckast EH_IEHPI)/IH I?P Ne3
CBOMCTBA. YucnoBble 0,5 0,5 CTaTUCTUKa» «[1Y. P h OK-1, OIIK-4
XapaKTePUCTUKU. Teopus
. KOHCY/IbTUPOBaHUe
DJiIeMeHTbI Teopuu BEpOSITHOCTEM. 110 pemermo KP
KODpeJsIiLu MareMatuuecKkast p Ne3
0,
CTaTUCTUKa» >
- TIpOBepKa
pemteHust KP Ne3
- BbimonHerye Kp | KOHCY/IBTHPOBaHMe
no pemieHuto KP
8.7 8.7. OcHoBHbIE Ne3 «Teopust P Ne3
TIOHSTHS, reHepasibHast BepOSTHOCTEH. - O_B(; <
COBOKYITHOCTb U BBIOODKa. MarematuuecKkast EI.LIEHI:I)/IH IEP Ne3
CratucThuueckue  OLIeHKHU 20,1 |craTuctuka» «JY. P - OK-1, OIIK-4
rapaMeTpoB Teopus
. KOHCY/IbTUPOBaHUe
pacripefiesieHusi. ToueuHble BepOSITHOCTeM.
1o pemenuro KP
Y WHTepBajibHble OLIeHKU. Maremartuueckast No3
CTaTUCTHKa» =
- TIpOBepKa
pewteHust KP Ne3
- BemonHenye Kp | KOHCY/ITHpOBaHMe
no pemieHuto KP
8.8 8.8. Kpuruueckas Ne3 «Teopust p Ne3
o [
06/1aCTh, YpOBeHb BepOSITHOCTeM. - OBe’ <
3HAUUMOCTH, MOIITHOCTh Marematuueckast EH.IEHl:I)/IH I?P Ne3
- o
KDUTEpHUS. Kpurepuu 2 20 |cratuctuka» «1Y. P OK-1, OIIK-4
cornacuss  Ilupcona st Teopust
. KOHCY/IbTUPOBaHHE
TUINOTe3bl O HOPMaJIbHOM BEpOSITHOCTEHA. 10 bemermio KP
pacrnpezeieHUN Marematuueckast p Ne3
CTaTUCTHUKAa» 7
- TIpOBepKa
pemieHusi KP Ne3
8.9 Ok3ameH K.P.3 + sk3amen |OK-1, OIIK-4
Wroro no pa3geny 5/41 | 74,1
Uroro 3a cemectp 6 8/61 | 82,1 3K3aMeH
Wroro mo AUCLUATIIHE 18 28/16111429,3 3aueT, 5k3amed  |OK-1,0I1K-4







5 O0pa3oBare/ibHbIE TEXHO/IOTUH

Peanu3aiusi KOMITETEHTHOCTHOTO TIOAXOJa TMpelycMaTpUBaeT WCII0/b30BaHUe B
yueOHOM TIpoljecce aKTMBHBIX U MHTEPAaKTUBHBIX (JOPM TPOBe/IeHUs 3aHATHN B COUETAHUU C
BHEayJJUTOPHOUW PaboTOM C 1e/bi0 GOPMHUPOBAHUS U Pa3BUTHSI MPO(eCcCHOHATbHBIX HABBIKOB
obyuaromuxcs. CormacHo m. 34 Tlopsiika opraHu3al[id M OCYIIeCTBJIEHHUS! ZeITebHOCTH TI0
oOpa3oBaTe/ibHBIM TIpOrpaMMaM  CIeljaaucTa Bhiclero o0Opa3oBaHUsi , TpU TMPOBeJeHUU
yueOHBIX 3aHATHN oOecrieurBaeTCsl pa3BUTHe y 00yuaroIUXcsl HaBBIKOB KOMaH/HOUM paboThI,
ME>XTMYHOCTHOM KOMMYHUKALVY, TIPUHSTUSL pellleHuH, JUAEePCKUX KauyecTB, B TOM UHC/IE C
yUeTOM perMoHa/lbHbIX 0COOEeHHOCTeM TpOoQ)eCCHOHATBHON MIeATeIbHOCTH BBLIMYCKHUKOB |
rotpebHOCTel paboTojaTenei.

BriOupasi Ty Wi UHYHO TeXHOJIOTHIO PabOThI C 00yUarIUMUCS, He0OX0UMO UMeTh B
BU/ly, UTO Haubosbiero 3¢ ¢deKTa OT ee MPUMEHEHUs] MOXKHO [JOCTHUb, €C/IM YUUTBIBATh LU
00-pa3oBaHusl, Ha peasu3alii0 KOTOPBIX [JO/DKHA OBITh HampaBieHa u3bvpaeMasi TeXHOJIOTHS,
Co-Ziep>KaHue, KOTOpPOe TPeZCTOUT Tepe/iaTh 00yUarolMMCs C ee TIOMOIIBIO, a TaKXKe YC/IOBUS,
B KOTOPBIX OHa Oy/leT UCI0/Tb30BaThCs.

B Harueit pabote Mbl UCTIO/Ib3yeM CIeAYIOIIEe.

1. TpaauioHHBIe oOpa3oBaTe/bHbIe TeXHOMOrMKU. OpraHu3saiys 00pa30BaTeLHOTO
rpoliecca, TpeAriosiaraeT TpPSIMYyK TPaHC/ALMIO 3HaHWM OT TmpernofaBarens K CTYJeHTy
(MpenMyIIleCTBEHHO Ha OCHOBe OOBSICHUTENBHO-WIUIIOCTPATUBHBIX METOJ0B 00yueHus).
YuebHast /iesiTe/Ib-HOCTh CTY/IeHTa HOCHUT B TaKUX YCJIOBUSIX, KaK TIPABHUJIO, PENPOAYKTUBHBIN
XapakTep.

®dopmbl yueOHBIX 3aHATHA:

- uHpOpPMAlLIMOHHAsl JIeKUUS — TI0C/e/loBaTe/lbHOe U3/I0KeHWe MaTephaia B
JVICLIUTIJTMHAPHOM JIOTUKE, OCYIIeCTBIISIEMOe TIPEMMYILeCTBEHHO BepOaTbHbIMU CPeZCTBAMU.

- TIpaKTUYeCKoe 3aHsITHe, MOCBSIIeHHOe OCBOEHUIO0 KOHKPETHBIX YMEeHUN U HaBLIKOB TI0
TIpe/l/IO)KeHHOMY a/lTOPUTMY.

2. TexHosorun TIpoeKTHOTO oOyueHus. OOpa3oBaTesbHBIA TPOLIECC TIOCTPOEH B
COOTBETCTBUM C aATOPUTMOM TIO3TaliHOTO pellleHus] MPOo0JeMHOM 3a/laud WM BBITOJTHEHHS
yueObHOrO  3aziaHusi.  [IpoeKT  mpejrosiaraeT  COBMECTHYI  y4ueOHO-TIO3HaBaTe/bHYIO
JesITe/IbHOCTb TPYIIBI CTY/IEHTOB, HAIlpaB/eHHYI0 Ha BHIPAOOTKY KOHLIETLIWH, YCTaHOBJIEHHE
Hesieli ¥ 3ajad, (OpPMYy/SUPOBKY OKHAeMbIX pe3y/bTaToOB, ONpeZiesieHWe TPUHLIMIIOB |
METO/IUK peIleHHsI TOCTaB/eHHBIX 33/jau, MJIAHUPOBAaHHE X0oJa PabOThl, TOMCK JOCTYIHBIX M
OTITUMAJTBHBIX PeCYPCOB, MO3TAIHYIO pear3aljyio IlaHa paboThl, TIPe3eHTAIUI0 Pe3y/IbTaToB
paboTel, UX ocMmbicieHMe U peduekcuto. [IpuMeHsieTcss B OCHOBHOM [ijis  Tepexoja
KOMIIeTEeHIIMY Ha YPOBeHb BIafIeHusl.

OCHOBHBIE THITBI IPUMEHSIEMBbIX HAMU B 00pa30BaTe/IbHON JIeATeTbHOCTH TTPOEKTOB:

VccnemoBaTeTbCKUM  MPOEKT — CTPYKTypa TNpUOMKeHa K ¢dopmary HaydyHOro
WCCeJoBaHNsl (Z0Ka3aTelbCTBO aKTyaJbHOCTH TEeMbI, Ofpe/ie/ieHHe Hay4yHOW MpobJieMsl,
npeaMeTra U OOBEKTa WCCAeIOBaHUs, Ljeied W 3ajjau, METO/OB, WMCTOUHUKOB, BBIJBIDKEHHE
rurnoTe3bl, 00001eHe pe3ysIbTaTOB, BHIBOZBI, 0003HaueHWe HOBBLIX Mpobiem). Pe3ysibTaTom
sB/IsieTCsl yueOHasi KapTa 1o MOZYJIIO Haillel o6pa3oBaTe/TbHOMN MPOrpamMMBl.

TBOpueckuid TPOEKT, TPeATNOaralolid B OTIMYMe OT TMpeAbIAYyIero, KOHEeuHbIH
TIPOAIYKT B C/eYIOL[MX BapHaHTaX — ra3eTra K UCTOPUYECKU 3HAUMMOMY «MaTeMaTHUueCKOMY»
coObITHIO (TIpa3gHuK urciaa «[Tu» U T.11.); «MaTeMaTU4yecKas» OTKPBLITKA (CBOero poza yueOHas
KapTa, TOJBKO Hed)opMabHO, KpacOUuHO oopMIIeHHasl; BUZIEOPOJIHK «$ Hayuy Bac peliars ...»
U T.II

VHpopMallMOHHBI  TIPOEKT — y4yeOHO-TIO3HaBaTe/bHasi [JIeITe/IbHOCTE C  SIPKO
BBIDOKEHHOW  3BPUCTUYECKOW  HAIpaBJeHHOCTbIO  (TOMCK, OTOOp U  CHUCTeMaTh3alvs
WHpOPMaLIMK 0 KaKOM-TO 00BbeKTe, 03HAKOMJ/IEHHe YYaCTHUKOB TIPOeKTa C 3TOM WHbopMalyeH,
ee aHa/m3 ¥ 00001[eHre 1, HAKOHeL], TIPe3eHTalys 110 MPAKTUYeCKOMY TIPHJIOKEHHIO).

4. VlnbopMaIriMoHHO-KOMMYHHUKALIMOHHBIE 00pa30oBaTe/lbHbIe TeXHOIOTHH.



Opranmsauusi  oOpa3oBaTesibHOTO — TIpoLjecca C  TIPUMEHEHHWeM  CIIeLajM3UpPOBaHHBIX
MPOTPaMMHBIX CpeJi M TeXHUUeCKuX cpejcTB paboTel ¢ uHpopMarmedl (MHPOPMALMOHHYIO
cpeny yHusepcutera MOO/JYC MOODLE).

6 YueOHO-MeTOHUECKOE 00ecrieueHre CaMOCTOSITe/TbHOM PadoThl 00yJarouXcs
[IpexncraBiieHO B IpUIoKeHUU 1.

7 OneHOYHBIe Cpe/CTBA /ISl NPOBefieHHs NMPOMEeXyTOUYHOU aTTecTaliu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHOo-MeToAMYeckoe U WH(OPMaLMOHHOe o0ecreyeHHe JUCIHUIUITHHBI
a) OcHoBHas JMTEpaTypa:

1. IIunaueB B. C. Beicmiasg maTemartvka: yuebnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3oBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: 3/1eKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum pgoctyma: [AJjsi  aBTOpH3.
T0JIb30BaTeei.

2. Maremaruka: yueb. mocobue / FO.M.[lanunos, JI.H.>Kypbenko, I'.A.HukoHOBa,
H.B. Hukonoa, C.H. Hypuesa ; mox pex. JI.H.)Kypb6enko, I'.A.HukoHoBoi.— MocK-Ba:
NH®PA-M, 2019.— 496 c.— (Beiciiee obpasoBanue: bakamaBpuar). - ISBN 978-5-16-
102130-9. - TekcT: snekTponHbIi. - URL: https://new.znanium.com/catalog/product/989799. —
Pe>xuM [10CTyTIa: /711 aBTOPH3. TI0JIb30BaTesIeH.

0) Jlomo/THUTE/IbHASA JIMTEpPaTypa:

1. Teopusi BeposSITHOCTeH M MaTeMaTHuecKasi CTaTUCTHKa: YueOHoe mocobue / bu-
prokoBa JL.I'., bBobpuk I'.1., MatBeee B.U., - 2-e u3a. - Mocksa: HUL] UH®PA-M, 2017. -
289 c. (Beiciiee o6pa3zoBanue: bakanmappuar) ISBN 978-5-16-011793-5. - Tekcr:
5/1eKTpoHHbIM. - URL: https:/new.znanium.com/catalog/product/370899.— Pexxum pgocTyna:
[/1s1 aBTOPU3. T10JIb-30BaTeseu.

2. Marematuka B mpuMepax M 3ajavax: y4ye0. mocobue / O.M. [ertspera, JI.H.
Xypb6enko, I'.A. HukonoBa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019.
— 372 c. — (Beicmiee obpa3oBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Texkcr:
snek-TpoHHbIM. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum pmocTy-ma:
[J1s1 aBTOPU3. 110/Ib30BaTeJIei.

3. Hanko, ILE. Beicmiag matemaTvka B ynpakHeHMsX U 3afauvax. (B 2-x uactsx)
[Tekct] / II.E.danko, A.T.Tlomos, T.f.KoxeBHukoBa. - M.: Beicias mkoma, 1986-2009.
ISBN: 978-5-488-02201-0. - 60siee 1000 .

®uxrenronbl, .M. OcHOBbI MaTeMaTHUeCKOro aHanu3a: yueOHUK: B 2 yacTsax / .M.
duxTeHronbll. — 11-e uzg., crep. — Cankt-IletepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT: 3/1eKTPOHHBII// DyeKTPOHHO-OMOMOTeuHast
cucrema «Jlanb»: [caiiT]. — URL: https://e.lanbook.com/book/112051. — Pexxum pgocTy-na:
[J1s1 aBTOpU3. 110/Ib30BaTesIei.

4. ®uxtenrosbl], .M. OCHOBbl MaTeMaTUYeCKOr0 aHaiv3a: yuyeOHWK: B 2 4acTsax /
[''M. ®uxtenrosel. — 10-e u3g., crep. — Caskr-Iletepbypr: Jlans, [6. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8.— TeKcT: 3/1€KTPOHHbIN// DJIeKTPOHHO-
oubmmoreunass cucrema «Jlaub»: [caliT]. — URL: https://e.lanbook.com/book/115730 (maTa
obpaienusi: 06.10.2019). — PexkuM focTyTa: AJisi aBTOPU3. T10/Ib30BaTeei.

5. HIumnaues B. C. 3ajaunvk 1o BeIciIell MaTeMatuke: yueb. mocobue / B.C. [Iunayes.
— 10-e u3g., crepeoturt. — Mockea: UH®PA-M, 2020. — 304 c. — (Beiciiiee obpa3oBaHue).
- ISBN 978-5-16-101831-6. — Tekcr: 3nekTpoHHbld. — URL:



https://new.znanium.com/catalog/product/990716
https://e.lanbook.com/book/115730
https://e.lanbook.com/book/112051
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989799

https://new.znanium.com/catalog/product/1042456

B) MeTouueckue yKa3aHHs:

1. AbpamoBa, V.M. DneMeHTbI BeKTOPHOH aireOpbl W aHAJTUTUUECKOW TIeOMeTpUM:
Metoauueckre ykasaHus Jj1s CTyZAeHTOB | Kypca Bcex crepansHocTed. — MI'TY, 2008. — 16
C.

2. AkmaHnoBa, 3.C. Heonpegenennslii unrerpan: Tetpagp-koHcriekT — MI'TY, 2008. —
23 c.

3. Baxpymesa, M1.A. KpuBble U MoBepxXHOCTU 2 mopsjka. IlonspHas cuctema Koop-
puHar. [Ipaktukym — Marnurtoropck: I'OY BIIO «MI'TY um. I''1. Hocosa», 2009. — 19 c.

4. Topsiuea, H.A. Teopusi (GyHKLMM KOMIUIEKCHOTO TlepeMeHHOro: MeTtoanuyeckue
yKa3aHusl U BapuaHTbl WHJUBUAYalbHbIX 3a/laHUM [J/s CTY[EHTOB BCeX CrHelUaJbHOCTed —
Maruutoropck: I'OY BIIO «MI'TY um. I''. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.A. OrnipeziesieHHbIN UHTerpai: MeTOAUUECKHe yKa3aHusl /il CTyJeH-TOB
— Marnutoropck: I'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

6. T'paueBa, JILA. OneMeHTbl JIMHEWHOW anreOpbl, BEKTOPHOM anreOpel U
aHaIMTHUYeCKol reoMeTpur: YueGHoe mocobue. - Marautoropck: 'OY BITO «MI'TY um. I'.1.
Hocoga», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbI{ MPAaKTUKYM IO cTaTHCTHKe ¢ npuMeHeHreM EXCEL:
Metog. yka3. Ajs 1abopaTOpHbIX paboT MO MaTeMaTHuecKOW CTaTUCTHKe.- MarHWTOTrOpCK:
oy BIIO «MI'TY um. I'1. HocoBa», 2009 — 40 c.

8. UN3ocoB A.B. I'apmoHuueckui aHanv3: MeToinuyeckye yKasaHUsi M BapHaHThI
3a/laHA /I CaMOCTOSITe/TbHOW paboThl M KOHTPOJIS 3HaHUK CTyzAeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, MN.A. Cobwitiss u BepositHOCcTh. Yacte 2: Mertoa. ykas. -
Marnutoropck: I'OY BIIO «MI'TY um. I'1. HocoBa», 2010. — 25 c.

10. Masuenko, E.IT. TIlpousBognHas u puddepeHyman ¢GyHKUMM. I[IpakTUKyM.-
Marnuto-ropck: ['OY BITO «MI'TY um. I'"1. Hocosa», 2010. — 38 c.

11. Maswuenko E.I1. ViccnenoBanve ¢yHKUMK U nocTpoeHUe rpadvkoB. IIpakTUKyM. —
Marnutoropck: I'OY BIIO «MI'TY um. I"'1. HocoBa», 2011. — 20 c.

12. CaBymknna H.®. Kombunaropuka. CobbiTie u BepositHOCTh. Yacte [
Komb6unaTtoprka. Asnrebpa coObiThii: MeToA. yKa3aHUs 10 JUCLIMIUTMHE «MaTeMaTuKa» [Jist
cTygesn-ToB I Kypca Bcex cnienanpHocTer. — MI'TY, 2007. — 17 c.

r) [IporpamvHoe o6ecieuenne u VIHTepHeT-pecypChI:


https://new.znanium.com/catalog/product/1042456

') ONeKTPOHHbIE pecypChbl:
1. AkmanoBa 3. C. HeonpeiesnieHHbII UHTerpan: OT TEOPUU K MPaKTUKe [D1eKTPOHHBIN
pe-cypcl: yue6HOe mocobue / 3. C. AkmanoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1

9/1eKTpoH. onT. JucK (CD-ROM). — URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. =~ — MakpooObeKT. —
Ceegenurs JocTynHbl Takke Ha CD-ROM.

1. AHanuTryeckasi reoMeTpusi [DneKTpoHHbIM pecypc]: npaktukyM / T. I'. Ky3uHa, O.
C. Angpocenko, T. B. Mopo3osa, O. B. [lerpoBa; MI'TY. — Maruutoropck, 2010. — 114 c. :
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IIporpaMmHoe obecrieueHue

HaumenoBanwue 110 Ne norosopa

CpoK feiCTBUS JIMLIEH3UU

MS Windows 7

Professional (st [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCORB)

MS Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHO
Professional

77ip CcBOOOIHO pacIpoCTpaHsIeMoe 6eccpoyHo
STATISTICA B.6 K-139-08 ot 22.12.2008 OeccpoyHO
MS Office 2003 Ne 135 ot 17.09.2007 6eccpouro
Professional

bpay3ep Yandex CBOOOTHO pacIIpoCTpPaHsIeMOoe 0eccpoyHo
bpay3ep Mozilla CcBOOOAHO pacripocTpaHsieMoe

Firefox I10 Geccpouro

HpO(bECCI/IOHaJIbeIe 0a3mbl AdHHBIX A I/IH(l)OpMaI]I/IOHHbIE CITIPAaBOYHbI€ CUCTEMbI

Ha3ssaunue xypca

CcblIKa

HarmonanbHas rH(MOpPMalMOHHO-aHa/TUTUUeCKast
cucteMa — PocCMMCKUN MHAEKC HAayuyHOTO LIUTUPOBAHUS
(PUHI)

URL:
https://elibrary.ru/project risc.asp

WNudopmaivonHas cucrema - EquHoe OKHO JOCTyma K
MH(OPMaI[MOHHBIM pecypcam

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

IMouckoBass cuctema Axkagemusi Google (Google|URL: https://scholar.google.ru/
Scholar)
MexpayHaposHas crnpaBouHasd cuctemMa «llommpea»|URL:

polpred.com otpacis «Obpa3oBaHue, HayKa»

http://education.polpred.com/

9 MarepHa/lbHO-TEXHHUECKoe o0ecrneueHne JUCIHHMILIHHBI (MOAY/1A)

MaTepI/IaJ'II)HO-TEXHI/ILIECKOE obecrieueHue JAUCHUITVIMHBI BK/IFOUdeT:



http://education.polpred.com/
https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp

YuebHble ayauTopuy i TIPOBeJleHWs 3aHATHH JIeKIIMOHHOTO Tura [locka,
MyJIbTUMe/IUMHbIE CPe/ICTBA XpaHeHHs], Ilepejiauu v TNpeJicTaBaeHuss MHGOopMaLuu

YuebOHble ayJuUTOpUM [/ TIPOBeIeHWs TIPAaKTMUECKUX 3aHSATUH, TPYIIOBLIX W
VH/MBU/lyalbHbIX KOHCY/bTalMK, TEKYIlero KOHTPOJISl U MPOMEXYTOYHOM aTTectauuu [locka,
MyJIbTUMEUUHBIA TIPOEKTOP, SKpaH

Komrninekc meTojuueckux pa3paboToK (pas3faToyHOro MaTepuana M MeTOAUYeCKHX
yKasaHuil) HW\WIM KOMIUIEKC TeCTOBbIX 3a/laHUil [Ji1 TOATOTOBKM M  IIPOBe/IeHUst
TIPOMEKYTOUHBIX U PYOe)KHBIX KOHTpOJIel

[MomerrieHus 7151 CaMOCTOSITeNIbHOM PaboThl yuanwxcst [lepcoHanbHble KOMITBIOTEPHI C
nake-tom MSOffice, BrixozioM B VIHTepHeT U C [JOCTYTOM B 3/IeKTPOHHYH HWH(OPMAaLMOHHO-
oOpa3zoBaresibHYIO Cpe/ly YHUBEpCUTETa

[TomelieHe s XpaHeHUs] W TPOMUIAKTUUECKOTO O0OC/TY)KMBaHUS — yueOHOro
obopynoBanust Illkadbl ay1a XpaHeHHs yueOHO-METOAMUECKOW [JOKYMEHTAlMd, YyueOHOro
ob6opyoBaHus U yueOHO-HATJISIAHBIX 1TOCOOUi

IIpunoxkenue 1. (6 YuebHO-MeTOogHYeckKoe - obecredeHHe
CaMOCTOATEe/IbHOH pabOoTEI 00yYarOI[HXCA)

[To pgucnunvHe «MareMaThKa» TIPeyCMOTpPeHa BHeayJUTOPHAasi CaMOCTOSITe/bHast
paboTa 00yuaromuxcsi, TPOBOAWMAs B BH/E CAMOCTOSITE/ILHOIO HW3yuUeHHsl JUTepaTypbl |
WH(POPMALIMOHHBIX PECYpPCOB, a TaK)Ke B BU/E PEIIeHUs TUIIOBBIX 3a/au TP BBITIOJTHEHUH
KOHTPOJIbHBIX PaboT.

ITpumephble KoHmpoabHble pabombi (KP):

KP Nel «BekTopHasa airedpa M aHa/uTuueckasa reomerpus. JuddepeHiuanbHoe
ucuuciaenne ®OII»
3aganue 1.
1) Haiigure yron mexxzy Bektopamu 4 u b, ecom @ =(2;- 1), b =(-2; 2).

[MocTpoliTe [aHHbIE BEKTOPbI B cHcTeMe KoopguHat OXy, a Takke BeKTOpBHI,

nsobpakaromue; 2d +b a-3b
2) YKaKuTe Cpey HIDKENpPUBEeJEeHHBIX BEKTOPOB OPTOrOHA/IbHbIE, KO/IMHEapHble, a TaKKe

e 1A b 2 =2;3;-§],d:(7;11;8).

KoMraHapHble: 4 T\ 3-L4), b=(2- 21, 3 3 Berunciure
IIOIIa/Ib TTAPAJIeNorpaMMa, TIOCTPORHHOTO Ha BekTopax 2 1 €

3aganue 2.

Hanucats ypasHenue nipsamoit AB | ecin Al-12; 3), Bl- 1 2;- 1). BBIYMC/TUTE PacCTOSTHUE OT

TOUKM A 3TOU MIPSIMOM JI0 TIJIOCKOCTHU, TIPOXO/isAlilel uepe3 TOUKy B, meprieHUKY/ISIpHO BEKTOPY
N(0:-3;9)

3ajganue 3.

2 2 —
TIpuBe/UTe K KAHOHUYECKOMY BUJY U ITOCTPOMTe KPUBYIO ~ ~ 4x+2y" -4y =0

3aganmue 4.
Berunciure npepesnst:

1+4x- x* . 3x -arcsin 2x lim V2x-1- \/g

i +3x* +2x" i - cos® x3 x-3
a) X+ 3x X" 6) COSX - COS™ X ; g)

3ajgaHue 5.




d_y ﬁ i X =ctg 2t s
6) y =In(sin 2¢).

— 4x-x
Haiigure dX u dx? anst dyHKmit: a) ¥ € :

3aganue 6.

2x-7

y:

- o 2.4 X <
CocraBbTe ypaBHeHHe KacaTe/lbHOU K KPUBOWU: X B Touke 0= -1, Hapucyire
KacaTeJ/IbHYIO U KpPUBYIO.

KP Ne2 «HeomnpeeieHHbIN U onpeaeneHHbIA uHTerpai. ®HII»
Boruncure Heorpezie/ieHHble UHTEIPaIbl

3- 5x 3

) 2 77 dx ) In X 4
1 J(1+tg 3x)dx; 2) f/6x+x2 . 3 farcsm 5xdx 2) f " X.

b

2. Bplumnciure ornpeziesieHHbIe UHTETpasibl
% 1 2 4,5
X nox-1
J(l - sin 2x)* dx f— dx f— dx
2x 3
O p 8 g i
3. Haiigure miomagu Guryp, orpaHUuUeHHbIX TUHUSMU. B 3aade (0) rpy MOCTPOEHUM TMHUN
BOCITOJIb3YiTeCh Tab/MIel Ba)KHEUIIINX KPUBBIX B TIOJISIPHOM CHCTeMe KOOpPZAMHAT:
— . 2 _
a) X —6,X+y 7_0; 6) P =2cos2¢
x =24/2 cos t, 5
— : 0<t<—=m
4. Haiigure AMUHY AyTH KPUBOU Y =22sint, 3 .
5. HaiiguTe uyacTHble NMPOW3BO/HbIE I€PBOrO MOpsiiKa (YHKLMMU:
. X+
2=3xy>—sin (P+y )+
X—)y
=x’+y’~7° M(1;-1;2)

6. Haiigure rpaguent ckanspaoronons U=X TY —Z  yero mogyns B Touke L

KP Ne3 «/luddepennuansHbie ypaBHeHus. Teopusi BepositHocTed. MaTemaTnueckas
CTAaTHCTHKA»

1. Petmte auddepenianbHble ypaBHeHUs TIEPBOM CTeTleHN

’ 2 _

a) Xy - 4y- x \/; =0.

6) x(y* - Ddx + y(x* - 1)dy =0.

2. PemnTh J/iMHelHOe HeojfHOpoAHOe AuddepeHIMasbHOEe ypaBHEHHE C TIOCTOSIHHBIMU
Ko3dduipeHTaMu

y - 3y +2y =(4x +9)e*
3. Ilpu moctaBKe ¢ 3aBo/ja Ha 6a3y 1000 paiONPUEMHHUKOB, y 55 BBIILIHA U3

cTposi namnbl. HaliTh BeposSITHOCTB TOTO, UTO B3ATBHIA Hay/Aady TNPHEMHHUK OyzeT

HCITPABHBIM.



4. TIsTHaaATh 9K3aMeHAlMOHHBIX OUIETOB COZIEPIKaT I0 2 BOIIPOCa, KOTOPbIe He
MOBTOPSIFOTCS, 5K3aMeHYHOIINKCS 3HaeT TOIbKO 25 BONPOoCoB. HaliT BepOATHOCTb TOTO, UTO
9K3aMeH OyJieT cZiaH, ec/iv Jijist 3TOT0 JOCTaTOYHO OTBETUTH Ha /[Ba BOTIPOCA O/IHOTO OusieTa.

5. [IppHMMaeM BepOSITHOCTU POXKAEeHUs Ma/lburKa U IeBOUKU paBHbIMU. HaliTu
BEepPOATHOCTb TOr'0, YTO cpeiy 10 HOBOPOXKAEHHBIX 6 OKa)KyTCsl Ma/lbUUKaMU.

6. V3yuuTb OCHOBHBIE TIOHSITHS BBIOODOUHOTO MeToza. O3HAaKOMUTBCS C MeTOJUKOMN
NepBUYHON 00pabOTKM cTaTUCTUUeCKUX JaHHbIX. OLIeHUTh pacripefesieHle TeHepaabHOM
COBOKYMHOCTH MO CrPYIIHAPOBaHHBIM [I@HHBIM, T.e. NOJIYYUTh 3MIIMPUUYECKOe pacripejesieHue
Kakzoro mpusHaka. OIeHHUTh TeHepasbHble MapaMeTphbl TI0 CrPYIITUPOBAaHHON BbIOOPOUYHOM
COBOKYITHOCTH.

Cratuctrueckuy psisi. VicxozHble 3HaUeHUsI BeJTMYUHBI

X, X, X, X, X,

43,4 22,3 44 23,7 32,9
32,3 23,1 32,6 39,5 23,1
43,3 18,9 37,4 12,5 39,3

18,7 27,6 19,7 24,9 26
28,4 223 20,6 28 27,7
28,1 33,1 33,2 22,7 08
30,3 33,3 27 36,5 29,3
28,1 30,3 33,6 29,8 38,7
35,1 35,2 32,5 30 39,9

23 35,5 25 21,9 36,9

31,2 27,6 35,1 28,3 24,9
33,4 36,1 28,1 26,3 17,6
28,6 29,8 29,4 31,1 38
37,3 41,3 18,5 28,5 22,9
15,5 30,8 37,1 28,5 32,3
23,5 18,1 25,3 26,6 34,6
16,2 19,2 21,4 27,4 32,7
38,3 27.9 17,7 37,2 25
23,8 32,5 34,9 39,1 20,7
34,3 33 35,1 30,8 33,1



IIpunoxenue

2.

(7 OrneHo4YHEIe

cpencrea  Oyid  IIPDOBEJEHHA

IIPOMEXYTOYHOH aTTeCTaliH)

a) Ilnanupyembie pe3yabTaThl 00yUYeHHs W OLIEHOUHBIE CPeJCTBA /ijisi TPOBeJeHUs
NMPOME)XYTOUHOM aTTecTaluu:

CTpyKTYpHBI [Tnanupyemsle
Y 3JIeMeHT pe3y/bTaThl OrneHOUHBIE CpeficTBa
KOMIeTeHLIUH obyueHus

OK-1 - cnoco0HOCTBI0 K a0CTPAKTHOMY MBbIIILJIEHHIO, aHA/TH3Yy, CHHTE3y

3HaThL

- OCHOBHBI€ I10J/71I0>Ke-

HUS BEKTOPHO
anreOpsI u
aHa/TUTUUeCKOM
reoMeTpuH,

- OCHOBHBIE T10JI0Ke-
HUs TeOpuU TIpejie-
JIOB U HeIpepbIBHBIX
yHKIH,

- OCHOBHBIE Teope-
Mbl  guddepeHLy-
anbHOTO W WHTe-
TPabHOTO HMCYHCTIe-
HUsl QYHKUWN OZHOM
U HeCKOJIbKUX Tiepe-
MEHHBIX,  MeTO/bl
nmuddepeHIpanbHOT
) HCUMC/IEHUS
UCCIIe0BaHUS
(yHKIHH,

- OCHOBHBIE THIIbI
0OBIKHOBEHHbIX

b depeHIaTbHBIX
ypaBHEHUI u
METO/IbI ux
peleHus],

- OCHOBHbIe TOHSTHUS
Teopuu
BepOosITHOCTel u
MaTeMaTU4eCKOu
CTaTUCTUKU

1. DOopMyJHMPOBKA OCHOBHbIX TeopeM (CBOWMCTB,
MPU3HAKOB H3y4YaeMbIX T[IOHATHUH, HeOoOXOoJAuMble W
JI0CTaTOUHbIe yCJIOBUS) B U3yUaeMbIX pa3zernax Kypca.

2. MeTopbl PacKpbLITUS Heorpe/ie/IeHHOCTe!, BbISICHeHUSI
HeTpepbIBHOCTH (DYHKILIMM OJHOM IepeMeHHOM.

3. AJITOPUTM TIPUOJIMDKEHHOTO BBIUMC/IEHUS] (YHKIUNA C
nomoibto  auddepeHana; HanWcCaHWs  ypaBHEHUSs
KacaTeJIbHOW MPsIMOM (TI/IOCKOCTH).

4. AJIrOpyTM TOTHOT'O UCC/IeJ0OBaHuUs (PYHKIUU.

5. Meroabl BBISICHEHMS] K/IaCCOB  WHTETrpUpPyeMbIX
(GyHKLUH, a TakkKe MeTO[bl UHTePUPOBAHUS OCHOBHBIX

KJ1aCCOB (yHKLIMHA.
TeopeTuuecKye BONPOCHI /1A 3a4eTa H IK3aMeHOB
1 Kypc 3umMHsIsA ceccusi (3K3aMeH)
1. CkasnsipHOe Npou3Be/ieHre [IBYX BeKTOPOB U ero CBOMCTBaA.
2. BekTopHOe Npou3Be/ieHre IByX BeKTOPOB U ero CBOKCTBA.
3. CwmemaHHOe NIPOU3BefieHue TPEX BEKTOPOB U €r0 CBOMCTBA.
4. OcHOBHasg WJes aHaIUTHUECKON TreOMeTpUH, IpHMeHeHHe
BEKTOPHBIX MPOW3BeJeHUH.
5. TIlpsimast Ha miockocTy. Pa3yuHble BU/BI YpaBHEHUM MPsIMO Ha
TJIOCKOCTH.
6. Yros Mexxay NMpsSMBIMH Ha IIOCKOCTH. PaccTosiHve OT TOYKH 0
TpsIMOM Ha MJIOCKOCTH.
7. DJIIWIC U ero CBOMCTBa.
8. Tunepbosia u eé CBOMCTRA.
9. [TIlapabosia 1 e€ CBOMCTBA.
. IlnockocTe B mHpOCTpaHCTBe.
TIJIOCKOCTH B IIPOCTPaHCTBe.
. Yros MeXJy NI0CKOCTSIMU. PaccTosiHMe OT TOUKM [j0 TIZIOCKOCTH.
. Ipsimast B mpocTpaHcTBe. PasnuyuHble BU/b! YpaBHEHUH ITPSMOH B
TIPOCTPaHCTBe.
BsaumHoe pacrosnoyeHue MJI0CKOCTH U TPSIMO B MPOCTPAaHCTBe.
IToBepxHOCTH BTOPOIrO MOPSAKA.
Kpusas B mpocTpaHCTBe.
®ynakuus. Criocobsl 3aganust. Obnacte onpegesieHusi. OCHOBHbIE
3eMeHTapHble QYHKIUW, UX CBOMCTBa, rpauKku.
17.Tlpenen ¢yHKOuM B Touke. IIpesen ¢GyHKIUM B GECKOHEUHOCTH.
OZHOCTOPOHHYE Mpe/iebl.
18. BeckoHeuHO Majble W OeckoHeuHO Oosble (GYHKLUH, CBS3b
Mexy HUMU. CBoHCTBa GECKOHEUHO MasTbIX (DYHKLMH.
19. TeopeMsl 0 nipefenax. PackpbiThe HeonpeeIeHHOCTEN.
20. 3ameuaTenbHbIE IPe/ebl.
21.CpaBHeHre 0ecKOHEUHO MaibiX QYHKOUHA. OKBHUBaJe€HTHbIE
OeckoHeUHO Masible (QYHKIMA W OCHOBHble TeOopeMbl O HHX.
[TpuMmeHeHVe K BBIYMCIEHUIO TIPe/iesioB.
22.HenpepbiBHOCT (YHKLMM B TOuKe. TOUKM pas3pelBa M HX
KJlacCU(UKarLs.
23.TIpon3BopHasi (YHKIWUM, ee TeOMETPUUECKUH W (PU3nUecKuid
CMBICIL.

Pa3mmuHble BUABl ypaBHEHUH

13.
14.
15.
16.




CTpyKTYpHBI [Tnanupyemsbie
Y 5/1eMeHT pe3y/bTaThl OuleHOUHbIe CpefiCTBa
KOMITeTeHLIUU o0yueHust

24. YpaBHeHUst KacarebHOU u HOpMau K KpUBOH.
JuddepeHITMPYeMOCTh PYHKI[UM B TOUKE.

25.TlpousBogHasl CyMMbl, pasHOCTH, [pOU3BEJEHUs, YacCTHOIO
dyukumii. TTpou3BogHas C0XKHOHN 1 06paTHON (QyHKLMIA.

26. InddepeHiiupoBaHrie HesBHBIX W TlapaMeTPUUeCKH 3a/laHHbIX
¢dbyukumi. Jlorapupmuueckoe aruddepeHLipoBaHue.

27. I1pon3Bo/iHbIE BBICIINX MOPSIAKOB.

28. Muddepenmman GbyHKIMM. I'eomeTpuuecKuiA CMBICIT
muddepeniana. OCHOBHbIe TeopeMbl 0 AuddepeHiaiax.

29. I[IpumeHenve quddepeHrrana K MpuOJIMKeHHBIM BBIUNCIEHUSIM.

30. OcHoBHbIe TeopeMbl AvddepeHIMaTBFHOTO HcuncieHus:: Poss,
Jlarpanxa 1 Komm.

31. ITpasusno Jlonurans.

32.¥YcnoBus MOHOTOHHOCTH (YHKLMH. OKCTpeMyMbl (YHKIMH.
HeobxoauMoe U J0CTaTOYHOE YCIOBUS IKCTPEMyMa (QYHKLIUH.

33. Hauborbllee 1 HaUMeHbLIIee 3HaueHust GYHKLUU Ha OTPe3Ke.

34. BemyksocTs rpaduka ¢yHkiuu. Touku neperrba. Heobxoayumoe
Y JOCTaTOYHOE YCJIOBUSI TOUEK reperuoa.

35. AcuMmnToTsl rpaduka GyHKIUH.

1 Kypc 1eTHAA ceccusi (3K3aMeH)

36. IlepBooOpa3Has. HeompejeneHHbId MHTerpal M €ro CBOWMCTBA.
TabsvLja OCHOBHBIX HUHTErPaJIOB.

37. OCHOBHBIE MeTO/bl WHTEIPUPOBAHMS: 3aMeHa TepeMeHHOW |
VHTeTrpUpOBaHUe I10 YacCTsIM.

38. OmpepeneHHbI UHTerpasl Kak Npefie/l UHTerpaJbHON CyMMBI, €T0
CBOICTBa.

39. ®opmyna Hetorona - JlefiOHuia. OCHOBHBIE —CBOMCTBA
OTIpe/ie/IeHHOT'O UHTerpaa.

40. BoruucsieHre ompezieIeHHOTO WHTerpaja (3aMeHa IepeMeHHOM,
VWHTerpyupoBaHWe M0 uyacTsiv). VIHTerpupoBaHHe 4YeTHBIX U
HeueTHBIX (YHKLMI B CHUMMeTPHUYHBIX TIpe/ienax.

41. HecobcTBeHHBIE UHTETPAJIbI.

42. T'eomeTpuueckre U (U3NYeCKUe TPUIOKEHUsI OIpeJie/leHHOr0
WHTerpasa.

43. Obnacte ompegpenenuss OHIL.  Tlpesmesn, HenpepbIBHOCTb.
CaoiicTBa (yHKLMH, HelpepbIBHBIX B OrpaHUUeHHOM 3aMKHYTOM
obsacTH.

44. YacTHble NIPOM3BO/HBIE TIEPBOrO IOPsiiKa, UX reoMeTpuyeckoe
HCTOJIKOBaHUe.

45. YacTHble IPOU3BOJHBIE BBICIIUX IIOPSAKOB.

46. NuddepeHipyeMocTs U TOMHBINM AuddepeHiipan GyHKLIWU.
VHBapraHTHOCTE (hOPMBI MOTHOTO AUddepeHIUaa.

47. TlpumeHenue monHoro JuddepeHnyana K TNPUOIMKEHHBIM
BeIuMCIeHUsM. [InddepeHiiyanb! BHICIINX TOPSIKOB.

48. TIpousBogHas cioxkHo# pyHKUMK. [ToHas mpon3BoHas.

49. uddepennyipoBaHue HesiBHON GYHKIMH.

50. KacaresbHas IJIOCKOCTb U HOPMaJIb K ITIOBEPXHOCTHU.

51. JkctpemyMm GYHKIMMA JBYX MepeMeHHbiX. Heobxomumoe u
JOCTaTOYHOe YC/I0BUE 3KCTpeMyMa.

52. Haubosbllee ¥ HavMeHbIllee 3HaYeHUsT (QYHKIUM B 3aMKHYTOU
obnactu.

2 Kypc 3UMH#ASA ceccHs (3auer)

53. uddepenipanbHble ypaBHEHHUSI: OCHOBHBIE TIOHATHS. 3afiaud,
TIpUBOJSLIMe K AuddepeHIManbHbIM YpaBHEHHUSIM.

54. Teopema CylIeCTBOBaHWA WM  €QUHCTBEHHOCTH  pelIeHUs
mddepeHINANBEHOTO ypaBHEHMSI.

55. YpaBHeHus C pa3zensroMMUCs epeMeHHbIMU.

56. OpHopopHble quddepeHansHble ypaBHeHNs 1 opsaka.

57. JluHeliHble ypaBHeHus1. Y paBHeHUs bepHym.

58. YpaBHeHUe B TOJIHBIX AuddepeHIranax.




CTpyKTypHBI
Y 3JIeMeHT
KOMIIeTeHLIUU

IInanupyemsle
pe3y/bTaThl
o0yueHust

OLueHOuHbIe CpejCTBa

59. JuddepeHianbHble ypaBHeHUs BBICILIMX IOPSIKOB: OCHOBHbIE
TIOHSITHSL.

60. YpaBHeHUs, JOIyCKarOL1e [IOHKeHNe MTopsi/iKa.

61. JluneiiHele auddepeHIanbHble YpaBHEHUs BBICILIMX IMOPSJKOB.
Warerpuposanue JIOY c moCTOSIHHBIMHU K03 (HLIIEHTaMU.

62. JIuneiiHele HeozpHOpogHbele Y. CTpyKTypa oOIero pelueHHs
JIHAOY.

63. DJieMeHTbI
coyeTaHusl.

64. OcCHOBHble TOHATUSI TeOpUU
COOBbITHE, BEPOSTHOCTb COOBITHSI.

65. [elicTBus Haf COOLITUSIMH. AreOpa COOBITHIA.

66. TeopeMbl ClIO’KeHHSI U1 YMHOYKEHHsI BEpPOSITHOCTEH.

67. BeposiTHOCTB NOSIBIIEHUS XOTsI ObI OJHOTO COOBITHSI.

68. dopmyia MoJTHON BepOSTHOCTH U (hopMyia Baiieca.

69. Cxema Bepnysnu, dopmyna bepHynnu, HauBeposiTHellee YMC/IO
TIOSIB/IEHUH COOBITHS A B cxeMe BepHy/UTH.

70. TIpubmxeHHble hopMysibl B cxeMe bBepHysuiu.

71. JluckpeTHass C/y4aiiHasi BelMUMHA U CIIOCOObI €€ 3afiaHusl.
DyHKIUA pacIipe/ieleHus.

72. MareMaThuyeckoe O>KH/aHUe AVCKPeTHOM CyualHOW BeMUMHbI
1 ero CBOMCTBa.

73. Jucniepcusi JUCKPETHOM C/IyyallHOM BeJWYMHBI U e€ CBOMCTBA.
CpeJHee KBaJjpaTHU4YeCKOe OTK/IOHEHHUe.

74. HempepbiBHas cCiay4aiiHasi —Be/JdYMHa.
pacrpe/ie/ieHusl.

75. T11I0THOCTb BepOSITHOCTHM HeTpepbIBHOM C/lyyaiiHOW BeJIMUMHBI U
eé CcBOMCTBa.

76. UucnoBble XxapaKTePUCTUKH HelIPepPhIBHBIX C/TyYaliHbIX BETUUMH.

KOM6PIHaTOpI/IKI/IZ rnepecTaHOBKH, pa3meliieHus,

BEpOSITHOCTe!:  UCITbITaHUe,

CroticTBa  QyHKIMU

Ywmets

- KOPPEKTHO
BbIpaXkaTh U
apryMeHTHPOBaHHO
000CHOBBIBATE
TTOJIOKEHUS
rpeIMeTHOI
00J1acTy 3HaHUA U
METO/IOB MaTeMaTH-
YeCKOI'o aHajm3a
JI7IS1 IOCTAaHOBKU U
pelleHUs] KOHKpeT-
HBIX TTPUK/IaTHBIX
3ajau

ITpumepHble 3a0aHus u 3adauu
3apanue 1. CocraBbTe arOPUTM peLleHus .. ... 3aa4i.
lim
3ajaua 2. Berurciure npeses 1o npasuiy Jlonurans X2
arcsin(2x - 4)
x*-4
3apanue 3. ChopmynupyiiTe HeobXoZuUMOe YCJIOBHE 3KCTpPEMyMa
GyHKIMM OZHOM TTepeMeHHOM.
3apaya 4. KakoB reoMeTpruecKuii CMBIC/ OMpe/ie/IeHHOr0 UHTerpana
OT JaHHOM (QYHKUMM B /IaHHOM WHTepBaje B [IeKaPTOBOHM CHCTeMe
KOOpJWHAT?

ITpumepHble npakmuuecKue 3a0aHusi 015 3K3aMeHO8 U 3ayema:

1. NansbI KOOPZIMHATBI BepIIUH NpaMUJbI AKAA, .

1) pvHy pebpa Ak ; 2) yroa mMexxny pebpamu Al AL ;

3) yron mexxay pebpom A, U I'PaHbI0 A4, ;  4) owazap

rpaHu AAA ; 5) 00beM MUpaMUzBL.

2. 2. B TpeyronpHuke c BepumHamu A(2,1), B(5,3), C(-6,5)
HaAMTH JJIUHY BBICOTHI U3 BEPLIMHBI A.

3. 3. HanmcaTh KaHOHHMYeCKHe U NlapaMeTpUuecKue ypaBHeHUsI
TIpsiIMOM, Tipoxo/siiiieii yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocTaBUTh ypaBHEHHe TILJIOCKOCTH, TIPOXOJsIliell uepe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. [lokasaTb, UTO IpsiMble Iapa/ule/IbHbl:




CTPYKTyprI HﬂaHI/IpyeMbIe
U 371eMeHT pe3yJ/ibTaThl OLueHOuHbIe CpejCTBa
KOMIIeTeHLIMK1 O6y‘-IEHI/IH
x+y-2z=0
X+2 _y- 1 z Y
3 -2 ]-I/I X'y'52_8:0
6. Berunciiure npeziesisl:
. 144x- X! . 3x -arcsin 2x
lim ————— lim ———
a) CeX+3XT+2XT . g) *0COSX- COS"X; )
. A2x-1-45
lim———
x—3 X - 3 .
X =ctg2t,
o o1y oo
7. Haiigure dx IUIst QYHKIIWH: a) y =e' 6) Y =Inisin 2¢),
. L fsin 3x -cos 5xdx
8. Haiitu HeorpeJie/1éHHBIN MHTErpas: , 0)
f 1- cosx dx .
(x- sin x)* -B) J'(2x+5)'e dx
J?.[o xdx
/2
9. BBIUHC/TATE OTpe/ie/TleHHbIil uaterpan 2 VX +5 .
10. Hatitu ~ muiomazp ¢urypsr, OTPaHUUEHHOW  JIMHUSIMMU:
x =4, y2 =4x.
11. HaliTu W mocTpoWTh 0OMacte  ompefeneHus — QYHKLUU
=\9- x" - y* +(x- y)’
12. Haiitu TIOJTHBIN IuddepeHan dyHKIMH:
z=x"Iny- sin2xy.
13. HaiiT uacTHble TIpPOM3BOZHBbIE I1€PBOrO MOpsAKa (YHKIMU:
z =5x°y° +In(x + 4y).
14. HanvcaTh ypaBHeHHe KacaTelbHOM TUIOCKOCTM W HOpPMand K
2 2
Z =4/X +
TIOBEPXHOCTHU Y B Touke (3, 4, 5).
2
15. Permre 3azauy Komm: Y €05 xdy = (y +1)dx y(O) 0
16 HaH,qHTe obliijee  pelieHue ,qmcpcpepeHuHaanoro ypaBHeHI/IH
y +y =e’"
17. TIpu pmocrtaBke c 3aBoja Ha 6a3zy 1000 paguornpyeMHUKOB, Y 55
BBIIIM U3 CTPOs Jammbl. HaiiTh BeposSITHOCTb TOrO, UTO B3ATHIM
Hay/jauy NpUeMHUK Oy/ieT UCTIPaBHbIM.
18. [IpyHUMaeM BepOATHOCTU DOXKZEHHsS MalbudKa M [IeBOUKU
paBHbIMU. HallTy BeposiTHOCTB TOTO, UuTO cpeAir 10 HOBOPOKIEHHBIX
6 OKa)KyTCs Ma/TbulKaMH.
19. [laH 3aKOH pacripefiesieHusi AUCKPeTHOM C/TyyaliHOW BeJTMUMHBIL:
X 1 1 1 1 1
X: 10 | 20 | 30 | 40 | 50
p: [ 01]02]03]02]0.2
BBIUMC/IUTL ee MaTeMaTH4eCcKOe OXKU/laHWe, AWCIIEPCUI0 U CpefiHee
KBaJjpaTHyecKoe OTK/IOHEeH!e.
Bragets -  HaBBIKAMU ITpumepHble npakmuuecKue 3a0aHusi
TIOCTPOEHHS 3apanue 1. Cucremarusupyiite u 06001MTe BCe K/IIOUEBbIE TIOHATHUS
pelLIeHst U TIpMeMbl pellleHUs] TUIOBBIX 3afau Mo Teme «IIpou3BofHas» U
MaTeMATHHECKIX «[IpumeHeHWe TPOWU3BOAHOW TPH UCCAeOBAaHUM  (QYHKIIUI».
MoieTedi Pe3ynbTaT ohopMuTe B BHze TaOIULIBL.

TIPUKJIAZHBIX 33/1a4;

3apaua 2. [lns1 pellieHys 3afjauud cjeaiTe cxeMaTHYeCKUM 4epTexx U




CTpyKTypHBI [Tnanupyemsbie

U 371eMeHT pe3ynbTaThbl OneHOUHbIE Cpe/iCTBa

KOMIIeTeHLIMK1 O6y‘-IEHI/IH
- criocobamu MoTyuuTe (DYHKI[MOHAIBHYI0 3aBUCHMMOCTb IO yKa3aHWIO K 3afiade.
OLleHMBAaHUS Hatigute obsacth ompefeneHus 3ToH (QyHKIMU MO CMBICIY 3aJaud.
3HAYUMOCTH BeluncnuTe 3HaueHUst 3TOU qinKLu/H/I TpY  Tpex PpasIdYHbIX
MPaKTHYeCKOi 3HaueHWsIX aprymeHrta. Mccnenyiite ¢yHKLUMIO Ha Haubosbilee U

HanMeHblilee 3HaueHusi. OTBeTHTe Ha BONPOC 3a/jauul.
TIPUTOJHOCTU
OTVUEHHbIX «CeueHre TOHHeNsl UMeeT (HOPMY TPSIMOYTOJbHUKA, 3aBepIIeHHOTO
y nosykpyrom. Ilepumerp ceuenusi 18 wm. Ilpu kakom paguyce

pe3y/IbTaToOB

MOJTyKpYyTa IJIOIaAb CeueHus OyieT HauboJbIIei?»
O6o03HaubTe pajuyc mosykpyra uepes I u BbIpasuTe IUIOMIa/b S

ceueHust Kak QyHkiuo ot I : S —S(r)‘

3aganme 3. Ha kakoii BbicOTe I Haj LIEHTPOM KpYIJIOTO CTO/A
pazuyca a CjieAyeT MOMECTHTh JIaMIly, YTOObl OCBEILeHHOCTh Kpast
crona Obita Haubombiuel? (CaMOCTOSITENTBHO TIPOAHA/MM3UPOBAaTh -
3HaHWS, METOAbI KAaKOro pasjesa MaTeMaTWKd MOTPeOyroTcs [aist
PELLIeHHs] JAHHOM 3a/jauM).

ITpumepHble npuknadHbie 3a0a4vu U 3a0aHus

Al1;0;1) B(4;4;6)

3apaua 1. [IpoBepuTh, /iekaT U TOYKHU R R

Cc(2;2;3) u D(10;14;17) B OJ{HOM TUIOCKOCTH.

3apauya 2. [Ipu ocTpoeHny BUCSYero MOCTa yepe3 peuky «Tuxas» U
BBIICHEHUM HaJ|e)KHOCTH COOPY)KeHMsl, CTYZeHTbl CTpoHoTpsifia
CTOJIKHYJ/IUCh C pellieHHeM Crleflytolel 3aauu:

Tpoc, mojBeleHHbIN 3a iBa KOHIJA Ha OJMHAKOBOW BBICOTE, MMEET
¢dopmy ayru mapabosbl. PaccTosiHMe MeXXZy TOYKaMM KpeIuieHHs
paBHO 24 M. ['mybuHa mporuba Tpoca Ha pacCTOSIHUUA 3 M OT TOYKU
kperyienus: paBHa 40 cm. OnpezsenuTth rayOuHy mporuba Tpoca
riocepefiiHe MeXXy KperyleHUsIMH.

N F :(1; 2; 5)
3apaua 3. Haiitu paboty cuibl 3/IeKTPOCTaTUYeCKOro
MoJsl, 1O TIePeMEIeHUI0 3JIEKTPUUECKOro 3apsifa W3 TOUKU
M, =(0;4;2) M, =(4;7; 4)
. X-COosXx
lim =~
3apanue 4. ITokaxurte, 4to mpefen *"*X+COSX He MOXET ObITh
BBIUMC/IEH 110 TipaBuny Jlomwrans. Hailigure 3TOT rpezen Apyrum
criocobom.
3aganue 5. 3aBUCHMOCTb MYyTH OT BpeMeHHU IPU MNPSMOJIUHEHNHOM

1
— 3 2
s=—t>+2t°-3
ABW)KEHWHU TOUKHU 3a4de€TCs YpaBHEHUEM , rae S.
yTb B M, a t BpeMs B C. Brluucinre ee CKOPOCTb U yCKOpEHHUE B

mowmenT spemern [ —4C
f (X\] =3-x°

abcrmccoit™0 = 1HpOBe/:[eHa KacaresbHasl. Hatitu TI0Lab
TPeyrojbHUKa, 00pa3oBaHHOTO  KacaTe/JbHOW U OTpe3Kamy,
0TCeKaeMbIMU €10 Ha 0CSIX KOOpJUHAT.

3ajaua 7. B mapke arTpakuuoHOB ropoga N oJuH K3 OTpe3KOB
TPAaeKTOpUH [JBIDKEHUs] Toe3a B «AMepUKaHCKMX TOpKax»

s(t) =Asin(wt + ¢,)

3agaua 6. K rpadbuky dyHKIMN B €ro TOYke C

nipeficTaB/sieT cOO0W CHHYCOHAY:
@0 Y ® — M3BECTHBIE YMCIIA.
Omnpe/ieUTh yro/1 HaK/I0Ha K TOPU30HTY MOCeTUTe s aTTpakLuoHa /[l
B MOMEHT BpeMeHHU (; ero ABWKEHNS 110 TOMY OTPe3Ky.

3apanue 8. IlomymaiiTe, C TMOMOIIBIO CpeJCTB Kakoro pasfena
MaTeMaTHUKU MO)KHO PelLINUTh CIeAYIOLYIO0 3a/auy.

«ns ybopku cHera Ha yauLaX TOpoja  HCIIOb3YHOTCA
cHeroybopouHble MamuHbl. OHM paboOTalOT B TeueHHe CBET/IOrO
BpeMEHU CYTOK € 6 710 18 4acoB C MOCTOSIHHOM CKOPOCTBHIO yOOPKH

, The A,




CTpyKTypHBI IInanupyemsle
U 371eMeHT pe3yJ/ibTaThl OLueHOuHbIe CpejCTBa
KOMIIeTeHLIMK1 O6y‘-IEHI/IH
cuera 400 (m%u). V3smeHenue o0bema CHera, BbINafaloIIero Ha
yIULBl TOpOZla B TOpOJile B TeueHHWE CYTOK, MOXXHO OIHCATh
dS 2
— =120t - 5¢ ", S
dt (I ) _ 6 3
ypaBHEHUEeM rze obvem cHera (B M™°),
BBHITIABLIETO 3a BpeMs t (B yacax), 0<r£24. B yvomenr BpeMeHH!
1=0ya ymax ropoga Jjexur 1000 M cmera. YcraHoBHTe
COOTBETCTBHME MeX/y BpeMeHeM t 1 00beMOM CHera, JieXKallero Ha
S(t)
yuLax roposa »
CocTaBbTe MaTeMaTHUeCKYI0 MOZIe/Tb 3TOW 3a/lauil U PeluTe eé.
CTpykT
HBIN
yp IInanupyemsle
3J/IeMeH
T pe3yJ/ibTarhl OueHouHble cpefCTBa
o0yueHwUs
KOMIIeT
eHIL[1U

OIIK -4 - roTOBHOCTBIO C eCTeCTBEHHOHAYYHBIX MO3HUI[UH OLleHUBaTh CTPOEHHeE,
XUMHYECKHI U MHHEPA/ILHBIN COCTaB 3eMHOU KOPbI, MOP(0/I0rHUeCKHe 0CO0EHHOCTH U
reHeTHYeCKHe THIbI MeCTOPOXK/eHHi1 TBepPAbIX M0/Ie3HbIX HCKOMAaeMbIX MPH pellleH!H 3aAaY o
panoHa/IbHOMY H KOMIZIEKCHOMY OCBOEHHI0 re0pecypCHOro noTeHmyana Hejap

3HaThL

HeobOxoaumbrii
repeyeHb
OCHOBHBIX
onpejeneHui u
TIOHSATUM pa3/ienoB
MaTeMaTHK!
BeKTOpHast u
NMUHelHas anrebpa,
aHa/IMTUYecKast
reoMeTpus,
nvddepeHIManbHO
e U UHTerpajbHOe
WCUHCIIeHUS;

I depeHLanbHbI
e ypaBHeHwUs,
TeopHs
BEpOSITHOCTe U
MaTeMaTHuecKast
CTaTUCTHKA;
YKC/IEHHbIE
METOZbl He TOJIbKO
Ha yPOBHE
BOCITPOW3Be/IeHUsI
u 00OBSICHEHUS
vH(popMalu, HO U
WHTE/UIEKTYya/TbHbIe
HaBBIKU
TIpUMeHeHHsT
3HAHUM JUst
pellieHrst  TpooJiemM

TEOPETI/I‘-IECKI/IE BOIIPOCHI

1. Hawubosbiiee v HauMeHbIIlee 3HaueHUsT QyHKLIUH
[IBYX IepeMeHHbIX B OrPaHUYEeHHOW 3aMKHYTOU
obsacTy.

2 IlpunoxeHuss  OIpeJe/IeHHOr0
reomeTpuy, (usrKe, MexaHUKe.

3 3ajauy, NpUBOJALLMeE K KPaTHBIM U KPUBOIWHENHBIM
VHTerpasaM. BplunciieHne Maccbl HeOJHOPOJHOIO
TeJla, LjeHTpa Macc, MOMeHTa UHePLIUU.

4 TlpuMeHeHWe CTeTIeHHBIX PSZOB B TPUOIKEHHBIX
BBIUHC/ICHUSX.

5 UwucneHHble MeTOABI peIIeHHs anreOpanueckux u
TPaHCLIeHJeHTHBIX YPaBHEHUM.

6 UucneHHble MeTOAbl peleHust AvddepeHIaNIbHbIX
ypaBHeHUI

HWHTerpasid B

~

8 Ilpegmer MaTeMaTHUeCKOM CTaTUCTUKU. ['eHepasibHast
COBOKYMHOCTb ¥ BBIOOpKA. BapuamoHHBINA psf.
[Monuron. T'mcrorpamma. Owmmnupuueckas (QyHKIUS
pacripefiesieHus..

9 CratucTuyeckue OLIeHKH rlapaMeTpoB
pacnpe/iesieHust TeHepaibHON COBOKYTTHOCTH.

10 CraTuctuyeckass TmpoBepka rumnoTe3. Kpurepuii
cornacust. Kpurepuii ITupcona.
11 KoppensiijuoHHbIH aHasus. OMIMUPHUYECKUN

K03 duiveHT Koppesnsiuu. HaxoxkeHre ypaBHeHHs
JVUHEeWHOW  perpeccud  MeTO/JOM  HaWMeHBIIHUX
KBa/IpaToB.




CTpykT
YPHBIU
3/1eMeH
T
KOMIIeT
eHLIUU

[Inanupyemsble
pe3yJibTaThbl
o0yueHwUs

OL[eHO‘JHbIe CpeacTBa

U 3ajiay,
HaXOX/IeHUsI
YHUKAJTbHBIX
OTBETOB K
ripo6sieMawm,
BBIXO/ISIILIM 3a
paMKU O/IHOM
JUCLUTIAHBI, a
TaKXxe /51 OLIEHKH
u BbIHECEHUs
KPUTHYECKUX
CY>XZ|eHHH.
Bricokuit ypoBeHb
3HaHUM OCHOBHBIX
METOZIOB
WCCIIeJOBaHUSI,
WCTIONb3YeMbIX B
MaTeMaTUueCKOM
aHasM3e, TeOpUU
BEpPOSITHOCTEN U
MaTeMaTUueCcKou
CTaTHUCTUKH,
BEKTOPHOU U
NMHeWHOM anre0bpe,
aHa/IUTUYeCKOU
reoMeTpuu

CH D Z

- pemaTh 3afaud
1o M3yuaeMbIM
TeOpeTHYeCKU
paszenam;
00CyX/1aTh
Croco0bl

3¢ peKTUBHOTO
pelLieHuUst

I depeHIaIbHbI
X ypaBHEHUU U UX
CHCTEM;
OTIpeiesisTh

3¢ heKTUBHOCTh
pellieHUst  3a/lauM,
TIOTy4eHHOTO C
TIOMOIL[bI0
YKMC/IEHHBIX
METO/IOB;
pacro3HaBaTh

3¢ eKTUBHbIE
pe3yJIbTaThl

6)

3
4

[TpoBecTu mosiHOe uccCaeoBaHHe (YHKLMK U
MOCTPOUTH rpauk

Haiitu mutonjasb 061acTy, 3aZjaHHOW JTMHUSIMH
B JleKapTOBOI CcUCTeMe KOOp/MHAT:

y =x°- L,y =2x+2

Havitn 1nvHy KpuBOM, 3a/jlaHHON YpaBHEHUSIMU:

a) y =lnx,\/§Sx S\/E

_ |4(2cost - cos2t)

y_

5

4(2sint - sin 2t)

Haiiti 00béM Tesla 00pa30BaHHOTO BpaIlleHUEM

o6nactn ¥ =X Y =x BOKpyT ocu OX .
Haiitu KpHBOHHHeﬁHbIe HWHTErpasibl 110 KPUBBIM
L, 3dldHHBIM B [J€KdPTOBLIX W/IKW IIOJIAPHBIX
KOOp/JHMHaTaXx:
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00paboTKH J'ydl ,L:y=x’,0<x<1
9KCMePUMEHTANBH | 4) b 6)
)
BIX aHHbIX  OT .
A fzdl,L:xztcost,yztsmt,z=t,0§t§2
He3((eKTUBHBIX :
KoppekTHo - - ’
BbIpakaTb U J:\[X +y dl s L:r =acos g, 0<x<1
apryMeHTHPOBAHHO | B) L .
000CHOBBIBAThH 7 HaWitu pBOMHOW wuHTerpan mo obsactu D,
TI0JI0KeHHsI orpaHUueHHOMN JTUHUSIMU:
npeJIMeTHOH [ - 2y)dxdy, D:x =0,y =2x*, x+y =3
obmacT  3HaHUs D
Beiziensite  3HaHUA 8 W 3meHuTh MOPSIJ0K MHTerpypOBaHUS:
KaKHUX TIOHATUMN 4 x
TpebyeTcs it fdx f f (x,y)dy
pellieHUsT TeX WU 2 1/x
WHBIX 3a/1a4, 9 [IleperTM K TIOJNPHBIM KOOpAWHATaM U
0OBSICHSITh U 1 y
CTPOUTb TUMUYHbBIE f ydy dx
MoJieid  yueOHBIX BRIUMCTITE: | FEY
MaTeMaTUuecKux U 10
MEXANCIATUTAHAPH | By rypie e HUHTerpas ¢ ToyHoCThIo A0 0.001:
BIX 3a7iau. 05 gy 02
- 006cyxnarh f— J'sin(25x2)dx
Croco6ml a) ¢ Y1+ x* 6) ¢
s¢pexTrBHOrO 11 Haiiti npubmKEéHHO pertieHre 3agaun Komm B
PELIEeHNs. Buje oTpe3ka psazia Teiinopa mo crenensm X c

UeTbIpbMA
y'=x+y
¥(0) =0, y'(0) =1

HEHYJIeBBIMU KO3 pULieHTaMu:

UucneHHble MeTO/bI

12 Pemmth ypaBHeHMe MeTO/aMU I10JIOBUHHOIO

X 9 _ 2
Jie/IeHHs, XOP/, M KacaTe/bHbIx: € =27 X°
13 Hantu wmetogamu Ounepa u PyHre-Kyrra

petrrenye 3agaunt Komm: Y —Y ™ % Y 0r=2
14 Pewmwts 3azauy Koim A cucteMbl ypaBHeHUN
x =y,
y' =2y, xl0) =2, ylo) =2 MeTogamu Jiinepa

U XolHa C IIarom h =0,1; 0,01; 0,001 Ha

oTpe3Ke [O’ 2J . Ouenuts
YMCJIEHHBIX PeLIeHNH.

MOrpemHoCTb
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15 CyTtouHass TOTpeOHOCTb 3/€KTPO3HEPIHMU B
HaCeJIeHHOM TIIyHKTe SIBJIIeTCS  CJTy4aliHOM
Be/IMUMHOM,  MaTeMaTUueckoe  OXXHJaHHe

kotopoii pasuo SO0 KBM/U o 1 cnepcus

paBHa 2500. OLleHUTb BEPOSATHOCTh TOTO, UTO B
O/pKakIe CyTKW pacxXoji 37eKTPOSHEPTHU B

oToM HaceneHHoMm mTyHkTe 6yzer c 2900 g0
3500 kBm/y

16CnyuaiiHas BeiurHa X MMeeT HOpMa/IbHOe Pacripe/iesieHie
C HeW3BeCTHbIM MareMaTHueckuM oxuganvem 9 u
o, (xl,xz,...,x )

n

Xx=1.3x

n iy

HeW3BeCTHOM Aucrepcuen . ITo BBIOOpKE

obvema ! BBIUMC/IEHO BBIOOPOYHOE CpejHee .
Onpefenuts [OBEpUTE/bHBIA WHTEpBaa [Ji1 HEHW3BECTHOI'O
napameTpa pacrpefeneHuss ¢, oOTBevarl[UM  3aJaHHOMN
JIOBEPUTETbHOUM BeposATHOCTH & .

X =110, n=90. 0 =100. o =0.92

MaremaTu4yeckas CTaTUCTHKA
[aHbel BbIOOpOYHBIE COBOKYITHOCTH [/I [JBYX CJIy4YalHBIX
Be/IMUMH (U3MepsieMbIX MPU3HakoB) X u Y:

X Y X Y X Y X Y X Y

23. | 54. | 22. |52. [31. |56. |18. |48. |27. |60.
1 2 S5 1 8 0 6 1 5 1

25. | 57. | 27. | 54. [ 34. |59. |20. |49. |24. |57.
2 5 8 1 7 0 3 9 0 0

18. [49. [23. |54. |34. |59. |26. |54. | 29. |6l
3 9 3 0 5 9 5 9 1 9

35. | 67. |22. | 51. |27. |54. |27. |55. |31. |62
9 9 9 9 5 2 1 6 2 6

26. | 55. |26. |58. [25. |53. |29. |56. |34. |64
2 8 1 8 7 8 0 9 2 2

26. | 54. | 21. |53. [24. |54. |26. |54. |32. | 63.
9 7 2 2 6 7 0 2 8 9

30. | 60. |27. |58. |29. |57. |25. |53. |26. |59.
4 4 2 6 8 9 0 1 0 9

25. | 53. |23. |55. [29. |54. |28. |56. |34. |66.
9 2 4 9 7 9 9 4 1 2

32. |160. |29. |60. |27. |53. |28. |55 |27. |54.
8 9 8 1 1 7 6 3 0 1

26. | 51. |34. | 63. [28. |56. |27. |53. |25. |53.
7 0 1 1 2 8 6 0 7 2

19. [ 47. | 32. [60. |24. |51. [26. |54. |25. | 51.
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7 2 6 8 6 7 5 1 8 7
24. | 54. |33. |62. [25. |52. |26. |[53. |24. |51
6 9 9 1 8 0 6 8 6 0
31. | 59. |31. |56. |33. |59. |28. |56. |26. |52.
7 0 6 2 4 3 1 9 7 8
29. | 54. | 26. |52. [24. |52. |28. |56. |25. | 54.
7 1 5 6 3 8 2 8 0 1
28. | 53. | 24. |51. [29. |58. |29. |58. |34. |66.
5 0 6 8 9 2 3 4 1 1
25. | 54. | 24. | 54. |34. |66. |28. |57. |27. | 54.
3 7 7 1 1 3 0 8 9 2
28. | 55. |26. |55. [35. |66. |27. |55. |26. |53.
7 9 8 6 1 7 1 3 8 1
27. | 58. |28. |57. [30. |61. |29. |58. |26. |53.
6 1 9 8 9 0 0 9 0 8
27. | 59. | 18. |49. [30. |62. |26. |56. |24. |51.
4 2 9 0 7 0 1 3 1 8
20. | 51. |19. |50. [31. |61. |25. |53. |23. |50.
6 0 7 2 2 9 5 8 1 0

[IpoBectn rpymnmnupoBaHue JaHHbIX. [locTpouTb
KOPPeJSALMOHHOe TIO/ie ¥ KOPPEALHUOHHYI0 TaOJuIy.
[TocTpouts SMIMUpHUYECKHe pacripesiesieHUst
cocrapistomx X w Y . Halitm abcosoTHBIE U
OTHOCUTEJIbHblE YaCTOTbl M HAKOILIEHHbIE YaCTOTHI.
HavyeptuTh mNOMWMIOH Y TUCTOrpaMMy YacTOT U
HaKOIUIeHHBIX YacToT.

Haiiti BbIOOpOUYHBIE U  WCIIpaB/IeHHbIE  OLIEHKU
rnapaMeTpoB pacrpejeneHusi (cpefHee, AUCIIepCHs,
CpefHee KBaJpaTUUHOe OTKJIOHEHHe, aCHMMeTpUs,
9KCL[eCC, MOZa, MeJjaHa, KO3 (GULMEHT BapyaLim).
[TpoBecTy CTaTUCTUUECKYIO NIPOBEPKY CTaTUCTUYECKOU
TUNOTe3bI ) HOpMabHOM pacrpeziesieHU1
Y3MepsieMOro MpU3HaKa Mo C/1efyoIM KpUTepUsIM: a)
cpefHeMy KBa/IpaTUYHOMY OTK/IOHeHHI0, 0) pasmaxy
BapbMpOBaHUs, B) TIOKasaTe/JssM  MCIIPaBJIeHHBIX
acMMMETPUM M 3KCljecca, I) Kputepuro IlupconHa
(ypoBeHb 3HauMMOCTU TIpUHATH paBHbIM 0.05). B
Cjlyyae  TPUHATHSL TUNOTE3bl O  HOPMAa/IbHOCTU
pacripefieJieHUs1 HAUTU JJOBEPUTe/IbHbIe UHTePBasbl JJIs
MaTemMaThUuecKoro OKUZIAHUS U cpeJiHero
KBa/IpaTUUHOI'0 OTKJIOHEHWS IPU yPOBHE HaZ&XHOCTU
0.95.

Haifth © 3amucate B KODPE/SILMOHHYIO —Tab/Mily
yC/IOBHBIe cpefHMe. Ha KoppensiMOHHOM —moJe
NIOCTPOUTL JIMHUU perpeccud. HalTu wWcIipaB/ieHHBINA
KOpPeJISILIMOHHBIN MOMEHT v KO3 uieHT
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Koppensityu. IIpoBepUTh TUIOTE3y O HE3aBUCHMOCTU
npusHakoB X ¥ Y (ypoBeHb 3HAUMMOCTH TPUHATH
paBHbIM 0.05). Paccuurats K03(hdULIMEHTb TUHENUHOU
perpeccud (X Ha Y wm Y Ha X).IIpoBeputhb
3HaYMMOCTh ypaBHEeHUs perpeccuu. Haiitu
JloBepuTe/ibHble UWHTepBanbl i  KO3(h(dULIMeHTOB
KOppe/isiLiMi M JIMHeNMHOW perpeccuu (TIpU ypOBHe
HagéxHoctu 0.95).
BnageT | mpakTrueCcCKUMU ITpumepHble npuknadHble 3a0ayu U 3a0aHUA
b YMeHUsAMU u|3apaya 1. 3aBucMMOCT IyTU OT BpeMeHU [pU
HaBbIKAMH MPSIMOJIMHEMHOM ~ [IBW)KEHHWH TOYKU 3a/laeTCsl ypaBHEHUeM
TIpPUMeHeHUsI S :1t3 +22-3
OCHOBHBIX METO/I0OB 3 rjme S — myTs B M, a t Bpems B C.
MCCIENOBAHMS Bblunciite ee CKOPOCTb U YCKOPDeHHe B MOMEHT BpeMeHH
MaTeMaTUK1 Bt =4c
1p O(eCCHOHANLHO 3aganue 2. CocTaBbTe a/rOPUTM pelleHusi JIMHeMHOro
“ obnacty, 0JTHOPOZIHOTO AU depeHIaibHOTO ypaBHEHHS C TIOCTOSTHHBIMU
TpAKTHIHECKUMH K03 duLeHTaMH.
YMEHUAMH 1 3apanue 3. UTO 3HAUMT OLIEHUTH reHepasibHble IapaMeTpsl 10
HABbIKaMH 1X BbIOOpKe? CdopMynupyiiTe ompejesieHde TOUYEUHOUM OLIEHKH.
BOSMOHOT'0 Omnpenenure cMelljeHHble W HecMellleHHble, 3G GdeKTUBHbIE U
MEXAMCIIITMHAPH He3((eKTHBHbIE, COCTOATE/bHbIE W HECOCTOSITE/bHbIE OLIEHKU
Or0 HPUMEHEHHUA. reHepasibHbIX TapaMmeTpoB. [Ipow/uitOCTpUpYiiTe OmpejeseHus
Brapenne reoMeTpUyecKkyd. 3amuiiire  pacuyeTHble  (OpPMYJbl  Jis
HaBbIKaM1 1 CTPYTITMPOBAHHBIX u HeCTPYMIUPOBAHHbBIX JAHHBIX:
MeTOAUKaMU —
060611eHst BLIOOpOUHOro cpeaHero X (yKauTe ero BepOSITHOCTHBIH
pe3y/IbTaToB cMbICT);  BbIOOpouHOM  aucrepcuu D, Kak  oueHuTh
peLIeHys], MaTeMaTHUueCckoe OXWJaHWe TI0 BbIOOPOUHOM  cpejHeu?
9KcriepuMenTapHo | OLEHUTE JIMCTIEPCHIO MO MCTIpaBleHHOW Aucrepcuy. Kakumu
i JeATeNBHOCTH. SIB/IIIOTCSL  TOUEUHbIE OLIeHKM MaTeMaTU4yecKoro OXKUJaHUS,
BrageHue JUCNIepCMyM YW CpeJlHero  KBaJpaTUYHOIO  OTKJIOHEHMS:
criocobamu CMeIlLleHHbIMU WU/IU HeT, 3((eKTUBHBIMU WU He3(h(PeKTUBHBIMHY,
OL|eHUBaHUSI COCTOSITeJIbHBIMU UJIN HECOCTOSATeTbHbIMU?
3HaYMMOCTH 1| 3agaua 4. I1g U3yyeHMs KOJMUECTBEHHOTO Mpu3Haka X u3
MpaKTAYeCKOU . X, X
reHepajbHOM COBOKYITHOCTM WU3BjleueHa BbIOOpKa ‘! n
TIPUTO/IHOCTH 5 n
e ——— obvema "', MMetoLas JaHHOE CTATUCTHUECKOE pacrpesjeNiente.
De3yJITATOB. 1). HOCTPOI:ITe TIOJIUTOH YacToT.
BrajeHue 2). HOCTpOI:ITe SMIMUPHUYECKYH0 (QYHKLIUIO pacripe/iefieHus.
crocoGamu 3). IlocTpoliTe rucTorpaMmy OTHOCHTEJIbHBIX YaCTOT.
COBEpILEHCTBOBAHH 4). Haiigute BBIOOpOUHOE CpefiHee X, BBIOOPOYHYIO
A JMCTIepCHI0 D », BbIDOpDOYHOE CpeJiHee KBa/lpaTHUeCcKoe
ripocecCcrUoHaTbHbBI 2

o
OTKJIOHEHHe ¢,  WCOpaBJIHHYIO  [UCriepcuto S u
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X 3HAHUM U YMeHWH | UCTIpaB/IeHHOe Cpe/jHee KBaZipaTHUeCKOe OTKJIOHeHHe S .
nyTem 5). Tlpu maHHOM ypoBHe 3HaunMMocTH & TpoBepbTe MO
VICTIO/Ib30BaHUs Kputeputo [lvpcoHa runoTe3sy o HOpMaJbHOM pacrpezesieHuH
BO3MOYKHOCTel reHepabHON COBOKYITHOCTH.
MH(POPMaLMOHHOU 6). B wiyuae npuHATUS TUNOTE3bl O HOPMaJIbLHOM
cpefibl pacripefieieHMM HaliiuTe [lOBepuUTe/ibHble WHTepBasbl Jisi

MdTeMaTHYeCKOIro OXXKUAdaHHA ay cpegHero KBaApaTHU4eCKoro

oTk/ioHeHus: O TIpU /1TaHHOM YDOBHE

3 —1-
3 7 1 5 9 3 7 Ha/Ie>)KHOCTH y=l-a, ( Ilpunsars

(03 :0,01).

0) Ilopsajok mnpoBeJeHUs] TNPOMEXYTOUHOW aTTeCTAI[UH, TMOKa3aTeJld U KpPHUTepPUH
OLIeHUBaHMSA:

[TpomeskyTouHasi aTTecTalusi M0 AUCLUIUIMHe «MaTeMaTHKa» BKJ/IOUaeT TeopeTHuecKre
BOITIPOCHI, TI03BOJISIFOLIHE OL|eHUTh YPOBEHb YCBOEHHST 00YUarOMMUCS 3HAHUM, U TTPAKTHUECKHe
3a/laHus1, BBISIBJISIFOLIME CTeleHb CPOPMUPOBAHHOCTH YMEeHU 1 BaJileHui, POBOAUTCS B (hopme
2 5K3aMeHOB U B (popme 1 3ayera.

OK3aMeH M0 JaHHOM JWCLMIUIMHE MPOBOJUTCS B YCTHOW (pOopMe MO 3K3aMeHal[IOHHbIM
OuneraM, Kax[plii M3 KOTOPBIX BK/IIOYaeT 1 TeOpPeTHUeCKW BOMPOC U TPU TPAKTHUECKUX
3a/laHusl.

IToka3aTe/u U KpUTepUH OLleHUBAHUSA 3ayeTa:

- /1 cAauM 3ayera oOyuaromuiics rokasbiBaeT chopMUpOBaHHOCTb KommereHIu OITK-
1; T.e. CTymeHT [O/DKeH IIOKa3aTh 3HaHWsS HAa YPOBHE BOCIIPOM3BEJEHHS U OObsSCHEeHUs
MH(OpMaLK, UHTe/ITIeKTya/lbHble HaBbIKW pellleHus 3a/1ay;

- 3a4eT He CJaH, eI pe3ysbTaT OOyueHHs He AOCTUTHYT, OOYyYaroIUiCsS He MOXKeT
T0Ka3aTh 3HaHUs Ha YPOBHe BOCTIPOU3BejeHUs U 00bsicHeHUs1 MHPOPMaL[K, He MOXKeT ToKa3aTb
VHTe//IeKTYya/IbHble HaBbIKU pellleHUs] MPOCThIX 3a/au.

IToka3aTenu U KPpUTepUH OLleHNBAaHUA YK3aMeHa:

— Ha OLIEHKY «0T/IMYHO» (5 6anioB) — 00yUaroImUiCs [eMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHPOBAHHOCTH KOMIIeTeHIIMM, BCECTOPOHHee, CHCTeMaTHueckoe M TJiyOOKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIOJHSIET TIPAKTUUYECKHWe 3aflaHusi, CBOOO/IHO OMepupyeT
3HAHUSIMU, YMEHUSIMU, TIPUMeHsIeT UX B CUTYaLUsIX MOBBILIEHHOW C/I0XKHOCTH.

— Ha OIIEHKY «xopomo» (4 0amta) — oOydaromuiics [eMOHCTPUPYET CPeAHUN YPOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHLIMA: OCHOBHBbIE 3HAHWS, yYMEHUS OCBOEHbI, HO [IOMYCKalTCA
He3HauuTe/lbHble OIIMOKM, HeTOYHOCTH, 3aTPyJHEeHHs TpPU aHAJUTUYeCKHX Oreparysx,
riepeHOCe 3HaHWM ¥ yMeHUl Ha HOBble, HeCTaHJapTHbIE CUTYaL[UH.

— Ha OLEHKY «Yy/JOBJIETBOPUTEJBHO» (3 0Oa/via) — oOydYaroluiics [[eMOHCTPUPYET
TIOPOTOBLIM YpOBeHb COPMHUPOBAHHOCTH KOMITETEHLIMH: B XOZie KOHTPOJIbHBIX MepOIIpUSTHI
JIOTYCKAlOTCsI OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHUWM, YMEeHWUM, HaBBIKOB,
o0yyaroIMiicsT UCIBITbIBAeT 3HAUMTesIbHble 3aTPyJHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OIIeHKY «Hey/JOB/IeTBOPUTE/IBHO» (2 06armia)- obydaromuiicss AeMOHCTpUPYeT



3HaHUs1 He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOIMyCKaeT CyIleCTBeHHble OLIMOKH, He
MOJXKeT I10Ka3aTh WHTeJI/IeKTya/lbHble HAaBbIKW pellleHus IIPOCThIX 3a/au Ui He MOXKeT I10Ka3aThb
3HaHWs la)Ke Ha YPOBHE BOCIIPOM3BeleHNsI M 00bsicHeHHst MH(OpMaLyu.

— Ha OI[eHKY «HeyAOBJIeTBOPHUTE/JbHO» (1 0asmn) — oOyyaromuiics He MOJKeT TOoKa3aTh
3HaHUSI Ha YPOBHE BOCTIPOM3Be/leHUs U 00bsCHeHUs] MH(GOPMAL[K, He MOXKeT T0Ka3aTb WHTel-
JIEKTyaJIbHble HaBbIKW peLleHUs] MPOCTbIX 3a/ay.
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