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JIner akTyanusanuu padodeil nporpaMmsl

Pabouas mporpamMmma repecMoTpeHa, 00CykaeHa u o100peHa yist peanusanuu B 2026 - 2027
y4eOHOM Tofy Ha 3acemaanuu kadenpsl [IpukmnagHoil MaTeMaTHKU U HHPOPMATUKU

[IpoTokon ot 20 . Ne
3aB. kadenpoi 1O.A. 13BekoB

Pabouas mporpamMmma repecMoTpeHa, 00CcykaeHa u ofoopena st peanusanun B 2027 - 2028
y4eOHOM Toly Ha 3acefaHuu kapeapsl [IpukinaaHoit MaTeMaTUKu U HHOOPMATUKH

[IpoTtokon or 20 . Ne
3aB. kadenpoi HO.A. U3BekoB

Pabouas nmporpaMmma repecMoTpeHa, 00CyKaeHa 1 0j100peHa i peanusanuu B 2028 - 2029
y4eOHOM TOoy Ha 3acenanuu kadenpsr [lpuknamHoil MaTeMaTuKu U HHHOPMATHKH

[Iporokom ot 20 . Ne

3aB. xadempoii 10.A. U3Bekos

Pabouas mporpamMmma nepecMoTpena, o0CcykaeHa u ogoopena st peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinamHoit MaTeMaTHKU ¥ HH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapou I0.A. U3BekoB




1 Hesnu ocBOeHMS M CHUILIHHBI (MOIYJIA)

Lenpro OCBOSHUS TUCIUTIINHBI «MaTteMaTHKay SBIIIeTCsT (GOPMUPOBAHUE
KOMIETEHIIMH, KOTOpas BKIIIOYaeT B ceOsl:

* BOCIIMTaHUE JIOCTATOUYHO BBICOKOM MAaTeMaTHYECKOM KyJIbTYPHI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BUJIOB MATEMATUUYECKOTO MBIIILJICHUS;

* IPUBUTHE HABBIKOB MCITOJIb30BAHUS MATEMAaTUYECKUX METOJ0B 1 OCHOB
MaTEeMaTUYECKOr0 MOJCIUPOBAHUS B IPAKTUUECKOU JESATEIbHOCTH.

Bocnutanue y CTyZIeHTOB MaTeMAaTHYECKOUW KyJIbTYPhI BKIIFOUAET B Ce0s ICHOE
MMOHUMaHHUE HEOOXOAMMOCTH MaTEeMAaTUUECKOW COCTABIISIONICH B OOIIEH MOArOTOBKH
OakanaBpa, BIpaOOTKY MpEACTaBICHUI POJIM U MECTE MATEMATUKH B COBPEMEHHOMN
LUMBWIA3AIMU U B MUPOBOU KYJIbTYp€E, YMEHUE JIOTUYECKU MBICIIUTh, OIEPUPOBATH C
aOCTpaKTHBIMU OOBEKTAMHU U OBITh KOPPEKTHBIM B yIOTPEOJICHHUN MAaTEMAaTHUYECKUX TTOHITHI
Y CUMBOJIOB JJIs1 BBIPQXKECHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOLIEHUH.
Matematuyeckoe o6pazoBaHre 6akanaBpoB JIOJKHO OBITh MIMPOKUM, OOIIUM, TO €CTh
JOCTaTOYHO (DyHIaMEHTaIbHBIM.

Hacrosimas mporpamma mo MareMaTuke OTpa)kaeT HOBbIE TPEOOBaHUS,
MpeIbsIBIseMble K MAaTEMaTHYECKOMY 00pa30BaHUIO COBPEMEHHBIX OakanaBpos. Ee
XapaKTepu3yeT MPUKIIaIHas HAPABIEHHOCTh U OPUEHTALIUS Ha 00yUeHUE CTY/IEHTOB
HCIIOJIb30BAHUIO MATEMATHYECKUX METOJIOB TP PEIICHUHN TTPUKIIAHBIX 33/1a4.

OO6muit Kypc MaTeMaTUKH siBisieTcs (QyHAaMEHTOM MaTeMaTH4eckoro 00pazoBaHus
OakanaBpa.

3ajaun u3y4eHus JUCIUTITUHBIL:

- pa3BUTHE JOTHYECKOTO U AITOPUTMHUIECKOTO MBIIIJICHUS;

- OBJIaJICHUE OCHOBHBIMHU METOJAMU UCCIIEIOBAHUS U PELICHUS MATEMAaTUYECKUX
3a/1ay;

- OBJIaJIEHNE OCHOBHBIMH YMCJICHHBIMH METOJJAMH MAaTEMaTUKH M UX MPOCTCHIITMMH
peanuzanusiMu Ha DBM;

- BBIpaOOTKY YMEHHS CAMOCTOSATEIHHO PACIIUPSITh MATEMAaTUIECKUE 3HAHUS U
MIPOBOJIUTh MATEMATUUECKHUI aHAJIU3 TIPUKIAJAHBIX (MHKEHEPHBIX) 3a/1a4.

2 MecTo AucuunanHbl (MOAY ) B CTPYKTYpe 00pa3oBaTel1bHOH NPOrpaMMbl

Jucnumnamaa MaremaTuka BXOJIUT B 00s13aTEIIbHYIO YacTh YISOHOTO TIJIaHa
o0Opa3oBaTeIbHON IPOrPaAMMBI.

JInst u3y4eHUs: AUCIUIUTMHBI HEOOXOAMMBbI 3HAHUS (YMEHHSI, BIIAJICHUS ),
c(OpMUPOBAHHEIC B PE3YJIbTATE U3yUCHUS JUCIUTLINH/ TIPAKTUK:

OcBoeHre JaHHOW TUCIUILIMHBI TPEANOJIaraeT, YTo B Pe3ybTaTe U3y4eHus
IIKOJIBHOTO Kypca MaTeMaTHKU o0ydJaronuics nMeeT chopMUpOBaHHOE MPEACTABICHUE O
MaTeMaTHKe KaK YHUBEPCAIBHOM SI3bIKE HayKH, 00 UJIeSIX U METOJaX MaTEMaTHKH, BIIaJIeeT
MaTeMaTUYECKUMU 3HAHUSIMU U YMEHHUSIMU, COOTBETCTBYIOIMMU DeniepaibHOMY
KOMITOHEHTY TOCYapCTBEHHOI'0 CTaHapTa 00I1Iero oopa3oBaHus, HMEET Pa3BUTOC
JIOTUYECKOE MBIIUICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, 00JIaJaeT BBICOKUM YPOBHEM
ANTOPUTMHUYECKON KYJIBTYPHI.

3HaHUSA U YMEHHS, YCBOCHHBIE B ITPOIIECCE U3YyUCHHSI MATEMATHKH HEOOXOIUMBI JIS
OCBOCHMS IPYTHX JUCIUILINH €CTECTBEHHOHAYYHOI'O U IPO(PECCHOHATBLHOTO IIUKIIOB.

3HaHus (YMEHUS, BIAJICHUS ), T0JTyYCHHBIE IPH U3YUYECHUH TAaHHON JUCIUILTMHBI
OyayT HEOOXOAUMBI JJIsl U3yYEHHSI TUCIUTLIHH/TIPAKTHK:

®dusuka

ConpoTuBieHNEe MaTEpPUAIIOB

IloaroToBka k caaye U ciada rocyJapCTBEHHOIO K3aMeHa

HaueprartensHasi reoMeTpusi 1 KOMIbIOTepHast rpaduka



dusnueckass XUMHs
MarepuanoseneHue
IToaroToBka K mporeaype 3alUThl U 3al{1Ta BBITYCKHONW KBaIM(PHUKALIMOHHOM

paboThI

3 Komnerenuuu ody4yaromuierocsi, opmupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUILIAHBI (MOAYJIsI) ¥ IUVIAHMPYeMble Pe3yJibTaThl 00y4eHUs

B pesynbrate ocBoeHUs nUCHUIUIMHBL (Moayisl) «MaTtemaruka» oOydarouuiics
JOJKEH 0071a/1aTh CIeTyOIUMH KOMIETEHIUSIMHU:

Kon unaukaropa

I/IH,I[I/IKaTOp JOCTHIKXCHHA KOMIICTCHIIMH

OIIK-2 Cnocoben ucmnonp30BaTh MaTeMaTH4YeCKue, (U3nIecKue, Gu3nKO-XUMHUIECKHE,
XMUMHYECKHUE METOIbI JUTS PEIICHUs 337124 MPo(hecCHOHAIBHOM e TEeIbHOCTH

OIIK-2.1 Hcnonb3yeT MaTremMaTH4eCKue, GU3HIecKue, (U3HMKO-XUMUYCSCKUE,
XUMHUYECKHE METOIBI ISl PEIICHUS 331a4 MpodeccHoHaATbHON
JICATEITLHOCTH

OIIK-2.2 Breibupaer marematudeckue, pusnueckue, (U3HKO-XUMUYECKHE,

XUMUYECKAE METOJIBI JISl pEeIIeHUs 3a/1a9 TPoPeCcCHOHATBHON
JIEATEIIbHOCTH




4. CTpyKTypa, 00b€M U coaep:kaHue TUCHUILINHBI (MOLYJIs1)

OO0m1as TpyA0eMKOCTh TUCIHUIUIMHBI COCTABIISIET 7 3a4€THBIX eIUHUIT 252 akaJl. 9acoB, B TOM

=15 (03) (K

— KOHTakTHas pabora — 111,35 akan. gacos:

— ayautopHas — 105 akan. yacos;

— BHeayaAuTopHas — 6,35 akaj. 4acos;

— caMocTosTeNbHas padora — 69,25 akaj. 4acoB;

— B (hopMe IpakTUYecKoi moAroToBku — 0 akasn. yac;
— IIOATOTOBKA K dKk3aMeHy — 71,4 aka. yac

dopma aTTeCTalHM - HK3aMEH

AynutopHas g
o KOHTaKTHas paboTa E z ®dopma Tekymero
=
E B aKaj. yacax 5] Bu KOHTPOJIS
Pasnen/ Tema 3 ( A ) £ B A . P Kon
S 3 © | caMOCTOsITEeNBHOW |  ycreBaeMOCTH U
JIUCLUTUINHBI 5 [~ . | xomnereHunM
@) g £ paboThl IIPOMEKYTOYHOM
Tlek mab. | mpaxT. S aTTeCcTaluu
" | 3an. 3aH. O =
1. DneMeHTbI BEKTOPHOH anreopsl
Y aHAJIMTUYECKOH T€OMETPHI
- IOATOTOBKA K
MPaKTHYECKOM
1.1 BekropHas anredpa: p Y- KOHCYJIBTAIMH 10
JIMHEMHBIC U HEJIMHEHHBIE 3aHATHIO, emenuto 13 Nel
4 6 8 - poimonenne | P o OIlK-2.1
OIepaluy HaJl BEKTOPaMH U S - IpOBEpKa
UX CBOMCTBA. AHBILY pewenuss AKP  Nel
JIOMAIITHUX
1 3amanuit U3 1
- BBITIOJTHEHHE
AKP Ne2 - KOHCYJIbTALMU 110
1.2 Anannmiieckas «BexTopHas eIJ_IeHIEI/IO I/Iﬁ3 Ne2
TFeOMETpPHsI Ha TUIOCKOCTH U 2 6 p P - OIIK-2.1
B IPOCTPAHCTBE anrebpa u - IpOBEpKa
p aHanmutrdeckas | pemenust AKP - No2
TEOMETPHS»
Wroro no pazaeny 6 12 8
2. Brenenue B MaTeMaTUYECKUI
aHau3
- KOHCYJITAILIH IO
2.1 Ilpenen u y
HETIPEPBIBHOCTH (QYHKLIUH 1 6 10 7,1 - Bemoamenue | pemertio M3 Ned, OIIK-2.1
OILHIC))ﬁpHe eMeHHO% ’ AKP Ne3 , 1JI3 3 - TIpOBEpKa ’
p pemrenust AKP  Ne3
Wroro no pazaeny 6 10 7,1
3. Muddepenupanproe
ucuuciieHne GyHKIUH OJHOU
NEPEMEHHON
3.1 Onpenenenue -
. - KOHCYJIbTALlH IO
MPOU3BOJHOM (DYHKIHH B CaMOCTOSITEbHAS
touke. Juddepenuuan, ero aboTa ¢ pemermio M3 Ned,
reomer I/Iqecxﬁﬁ eMBCH 1 4 8 J'II/ITI; aTypoit - MPOBCpKa OrK-2.1,
P ! ' paryp pemerms AKP OIK-2.2
['eomerpuueckuit u KOHCIIEKT No
MEXaHUYECKUNA CMBICIT «3anauu, -
. - IpoBepKa
npousBoaHoil. [IpaBuna MIPUBOISLINE K




JuddepeHIupoBaHUs U
TabJIMIA IPOU3BOIHBIX

MOHATHUIO

NIPOU3BOTHON,

- BBIIIOJIHEHHE
AKP Ne 4

KOHCIICKTa

3.2 Iuddepennppoanme
HESIBHO W MapaMeTPHYECKH

KOHCYJIbTalluH 110

" peimonHeHne AKP | pemennro I3 Ne4,
3aJJaHHBIX (YHKITHH. 2 6 p A OIIK-2.1
Ne4 - IpOBEpKa
Jlorapudgmuyeckoe
pemenuss AKP N4
muddepeHnupoBaHe
Uroro mo pazneny 14
Uroro 3a cemectp 18 36 15,1 JK3aMeH
4. HTerpanpHOE NCUUCIICHHE
(hYHKIMH OFHOHN NIepEeMEHHON
4.1 IepBooOpa3Has BeinonHeHne AKP
¢ynkuusa. HeonpeneneHHslit Ne5 - KOHCYJIBT. 110
HUHTET U er HOBHBI «Heor HHBbI . U 0
erpail 1 €ro 0cHo e 1 2 5 eonpezesne pe J13 Ne5, OIK-2.1
cBoiicTBa. Tabnuna Hu - IpOBEpKa
HEOTIpeIeTICHHBIX onpeneneHHbIN pemennst AKP Ne5
WHTETPAJIOB. MHTETPa»
- BBITIOJIHEHUE
AKP No5 - KOHCYJBT. IO
4.2 OcHOBHBIE METOJBI «HeonpeneneHus ert. U3 Ne5
. 2 4 | s pea pet. UAS NS, ypye
HUHTETPUPOBAHUS nu - IpoBEpKa
OIpeIeJICHHBIH pemenuss AKP Ne5
UHTETrpa»
4.3  OmpeneneHHbII
WHTerpan. 3azaun 7 BRITIOTHCHHE
anBOI; $IH._II/IG < HO’H;‘TH}O AKP Ne5 - KOHCYJIbTALMH 110
«Heon HHBI meHuto U, o
OTIpEeJIeNIEHHOT0 UHTETpaa. 2 2 3 corpenene pemenmio I3 Nes, OIlK-2.1
Hu - IpOBEpKa
®opmyna HeroToHa- .
N N ONpeIcIeHHBIN pemrenust AKP Ne5
Jletibnmma. CroiicTBa.
HHTETpaT. »
MeToapI HHTETPUPOBAHUS
Wroro no paszneny 5 8 13
5. MuddepenimansHoe
ucuucieHne GyHKIUN
HECKOJIBKUX TTePEMEHHBIX
CaMOCTOSITEIILHOE
5.1 OnpeneneHue OCHOBHBIX H3yueHHe
nousttuit. [penen n JUTEPATYPHI:
HenpepsiBHOCTH OHIT. HalMcaHue MpoBepKa
pep > 2 3 poBep OIK-2.1
OCHOBHBIE CBOWCTBA KOHCIIEKTa KOHCIIEKTa
(yHKIHI, HEMPEPHIBHBIX B «CsoiicTBa
3aMKHYTOI1 obnacTu. GbyHKIHH,
HETIPEPHIBHBIX B
3aMKHYTOHN
5.2 YacTHbIe IPOU3BOIHBIE
Y TIPOU3BOJIHASA T10 -
HarnpasiieHuo. KacarenbHas KOHCYJIETUPOBaHUE
IUIOCKOCTh M HOPMAIh K seimonHeHne AKP | mo pemennto U3
1 4 5 OIIK-2.1
MMOBEPXHOCTH. Ne6 «DHIT» Neé,
['eomeTpuueckuit cMbIcH - IIpOBEpKa
muddepenunana. [Tpusnak pemerust AKP Ne6
JuddepeHIpyeMOCTH.
5.3 Ilpou3BoHAs CIIOKHOM
¢dyskpm. YactHble
HIPOH3BOHEIE 1 KOHCYJIETUPOBAaHUE
E(b(be CHIIMAIBI BBICIIIUX 1 2 4 | BRImOIHCRHC no pemero UJ13 OIIK-2.1
MG GCPCHIL Ne6 «DHIT» Ne6, :
MOPS/IKOB.
JuddepennupoBanue - MpoBepka
pemennst AKP Ne6

HCABHO 3aJIaHHBIX




(dyHKIHH.

Uroro no paszneny 2 8 12
6. OOBIKHOBEHHBIE
JuddepeHnnaIbHble YpaBHEHNS
6.1 OOBIKHOBEHHBIE
muddepeHnnansHbIe
YpaBHEHHUS IEPBOTO -
nopsiika. I'eomeTpuyaeckuii KOHCYJIETUPOBAHUE
cmbich quddepeHIaIbHOro Beinonuaerne AKP | mo pemennto M3
2 2 2 OIIK-2.1
YpaBHEHUS MIEPBOTO Ne7 Ne7,
nopsiika. MeTo/ipl pereHus - IpOBEpKa
muddepeHInaTbHBIX pemenust AKP Ne7
YPaBHEHHMI IEPBOTO
MopsiiKa.
- COCTaBJICHHE
KoHcnekTa «JY -
BBICILINX KOHCYJIETUPOBAaHUE
6.2 1V BBICHIHX TOPSIIKOB, Y p
MOPSIAKOB, o perrenuto NJ13
CBOJISIIIUECS K IEPBOMY 2 6 5 OIlK-2.1
OPSIK CBOJAIIHECS K No7,
pAAKY MIEPBOMY», - IpoBepKa
- BBITIOJIHEHUE KOHCIICKTa
AKP No7
Uroro o pazneny 4 8 7
7. DneMeHTHl TeOpUH
BEPOSITHOCTEHN N MaTeMaTHIECKOM
CTaTHCTHKHU
7.1 luckpeTHbIe U
HeTpepbIBHBIE CITydaitHbIe -
BeJMYHHBL. Psg u GyHKIms - BBITIOJIHEHUE KOHCYJIETUPOBaHUE
pacrpenenenus u 2 5 5 AKP Ne8 o pemenuto /13 OIK-2.1
IJIOTHOCTb. «Teopus Ne8, ’
MaremaTHyeckoe OXKHUIaHue BEPOSTHOCTEH. » - IIpOBEpKa
U AWUCTIEpCHsI, HAaYaIbHbIE U pemennst AKP Ne8
LEHTPAJIbHbIE MOMEHTBHI.
7.2 3BecTHBIE )
KOHCYJIETUPOBAHUE
pacnpeneneHus 1 ux - BemmonHenue KP
o pemrenuto NJ13
YHUCIIOBBIC XaPaKTEPUCTUKH. 2 3 Ne8 «Teopus N8 OIlK-2.1
Hopwmanbnoe BEPOATHOCTEH. » -
acmpe/ie/IeHHe - popepia
pactp : pemenuss AKP Ne§
7.3 OCHOBHbBIC MTOHATH,
reHepajbHasi COBOKYITHOCTb - BBITIOJIHEHUE -
1 BbIOOpKa. CTaTHCTHYECKUE 5 5 4 U3 « KOHCYJIETUPOBAHUE OIK-2.1
OIICHKH ITapamMeTpOB MaremaTtudeckas | mo pemenuro 1/13 ’
pacnpenenenus. Toueunsie CTaTUCTHKA Ne9
U MHTEPBAJIbHBIE OLIEHKH.
7.4 Kpurmuaeckas o6nacts,
YPOBEHb 3HAUUMOCTH,
MOILIHOCTb KPUTEPHUS - BBITIOTHCHHE )
N PHTCPHA. A3 « KOHCYJIbTUPOBAHUE
Kputepuii cornacus 2 4 10,15 OIIK-2.1
Maremaruueckast | no pemenuto M3
[Tupcona 1 runoTess o
CTaTUCTHKA» Ne9
HOPMaJIbHOM
pacrpeeneHun
Uroro mo pazneny 6 10 22,15
Uroro 3a cemectp 17 34 54,15 9K3aMEH




Hroro no JUCHUIIIIUHE

35

70

69,25

OK3aMCH




5 O0pa3oBaTesbHbIE TEXHOJIOTUH

Peanm3arus KOMIIETEHTHOCTHOTO TI0JIX0/1a PEyCMaTPUBAET UCIIOJIb30BAHUE B
y4eOHOM MPOLIeCCe aKTUBHBIX M HHTEPAKTUBHBIX (hOpPM MPOBEICHUS 3aHATHI B COYETAHUU C
BHEAyIUTOPHOH pabOTOM ¢ IeNbI0 GOPMUPOBAHUS U PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB
oOyuaroruxcst. CormacHo 1. 34 [Topsiaka opraHU3auy U OCYIIECTBICHUS ACSITEIBHOCTH 10
o0pa3oBaTenbHBIM ITPOrpaMMaM OakanaBpraTa BeICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH PO ot 05.04.2017 r. Ne 301), mpu nipoBeieHIH Y4eOHBIX 3aHATHH 00ECIeunBaeTCs
pa3BHUTHE y 00YJAIOIINXCS HABBIKOB KOMaH/IHON pa0OThI, MeXIJIMYHOCTHOW KOMMYHHUKAITUH,
MPUHATHS PELICHUM, JINJEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PErHOHAbHBIX
0cobeHHOCTel Mpo(ecCHOHANBEHOM e TENIHOCTH BBIITYCKHUKOB U MTOTPEOHOCTEH
paboTroaarenei.

BriOupas Ty unm uHy0 TEXHOJOTHIO pabOThl ¢ 00yJarOIUMUCS, HEOOX0IUMO UMETh
B BH]Ly, YTO HanOoubiero 3¢ ¢dexra ot ee NPUMEHEHHUS] MOKHO JOCTHYb, €CJIA YUUTHIBATh
e 00-pa3oBaHus, Ha peaau3alliio KOTOPHIX JOJDKHA OBITh HampaBieHa u3dbupaemas
TEXHOJIOTHS, CO-JIepIKaHne, KOTOPOE MPEJICTOUT MepeaaTh 00YIarOIIUMCS C €€ IIOMOIIIBIO, a
TaK)Ke YCJIOBHSI, B KOTOPBIX OHA OYyJIET UCIIOJIb30BAThCS.

B narmeii paboTe MbI HCTIOJIB3YEM CISAYIOIIEE.

1. TpaguimoHHbBIE 00pa3oBaTeNbHBIE TeXHOJIOruU. OpraHu3amus o0pa3oBaTeILHOTO
Mpo-1ecca, MpeanoaraeT NpsMyIo TPAHCISALNIO 3HAHUM OT MPEenoiaBaTes K CTyIeHTY
(mpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUTFOCTPATUBHBIX METOZOB OOYUEHHUS).
Y4eOHas 1eaTeIb-HOCTh CTYJCHTa HOCHT B TAKUX YCIIOBUSX, KaK MMPaBUIIO, PEITPOTYKTHBHBIN
Xapakrep.

®DopMbI YyUEOHBIX 3aHATHI:

- "H(QOPMAIIMOHHAS JICKIHS — TIOCITIEI0OBATEILHOE H3JI0KEHIE MaTepraia B
TUCIUIUTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE ITPEHUMYIIIECTBEHHO BEepOATLHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, TOCBAIIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUI 1 HaBBIKOB
0 MPEATI0KEHHOMY aJITOPUTMY.

2. TexHonoruu MpoeKTHOro oOydeHus. OOpazoBaTEIBHEIIN MPOIECC TOCTPOCH B
COOTBETCTBHUH C aJITOPUTMOM ITO3TAITHOTO PEIICHUS MPOOJICMHOMN 3a]a91 WIJIH BBITIOJTHECHUS
yueOHoro 3ananus. [IpoekT npemnonaraeT COBMECTHYIO yUeOHO-TO3HABATENBHYIO
JESITETLHOCTD TPYIIIBI CTY/ICHTOB, HAIIPABIICHHYIO HAa BRIPAOOTKY KOHIIEHIUH, YCTAaHOBIICHUE
1eNel u 3anad, GopMyJIUPOBKY OKHUIAEMBIX PE3yJIbTaTOB, ONPEICICHHE TPUHITUIIOB U
METOJUK PELIeHHUs TOCTABICHHBIX 33a/1a4, IJIAHUPOBaHUE X0/1a Pa0OTHI, MOUCK JOCTYMHBIX U
ONTUMAJBHBIX PECYPCOB, MOATAMHYIO PEeATH3aIUIO TUTaHa PA0OTHI, MPE3EHTAIUIO
pe3yJIbTaTOB pabOTHI, UX OCMBICICHHE U pediekcnto. [IpuMeHsieTcss B OCHOBHOM ISt
nepexo/ia KOMIETEHIIMY Ha YPOBEHb BIIAJICHUS.

OcHOBHBIE THIIBI TPUMEHSEMbIX HAMH B 00pa30BaTeIbHON AESITETLHOCTH MTPOSKTOB:

UccnenoBarenbckuil MpOeKT — CTPYKTypa MpHOIIMKEeHa K popMaTy HAy4YHOTO
MCCIICIOBAHMS (JIOKAa3aTeIbCTBO aKTYATLHOCTH TEMBI, ONPEICIICHIE HAyIHOU MPOOIeMBI,
npenMeTa U 00beKTa UCCIIeIOBaHMs, LIeJeH U 3a/1a4, MEeTO/I0B, UCTOUHUKOB, BBIIBH)KEHUE
TUIIOTE3bI, 0000IICHUE Pe3yJIbTaTOB, BEIBOABI, 0003HAUCHHUE HOBBIX MPpo0JieM). PesyinbTaTom
SIBJIIETCSl yueOHast KapTa 110 MOJIYJIIO Halllel 00pa3oBaTeIbHON TPOTPAMMBI.

TBopYeckuii MPOEKT, MPeAoaratolifii B OTIINYUE OT MPEIbIAYLIEr0, KOHSUHBIN
MPOJAYKT B CIEAYIOUINX BapUaHTaX — ra3era K HCTOPUIECKU 3HAUUMOMY
«MaTeMaTHIeCKOMY» COOBITHIO (ITpa3aHuK uncia «[1u» u T.11.); «MaTeMaTudecKas»
OTKpBITKA (CBOET0 pojia yueOHas KapTa, TOJIbKO HeOpPMaAIbHO, KPAaCOUYHO OhopMIICHHAS;
BUJICOPOIUK «S] Hay4y Bac pemars ...» U T.II

NudopmaiinoHHbIN TPOEKT — y4eOHO-TTO3HABATEIBHAS JESITETLHOCTD C SPKO
BBIPKEHHOW ABPUCTHUYECKOM HANPaBICHHOCTHIO (TIOMCK, OTOOP U CUCTeMaTH3aIUs
nH(pOpMaIIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYACTHUKOB IMPOEKTA C ITOU
nHpopMaluel, ee aHau3 U 0000IIEeHNEe 1, HAKOHEI, IIPE3ECHTAIUS 10 TPAKTHYCCKOMY
MPUIJIOKEHHUIO).



4. NUndopmaninoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.
Opranuzanus 00pa3oBaTeIHLHOrO IpoIecca ¢ IPUMEHEHHUEM CTICIUATN3UPOBAHHBIX
MIPOTPAMMHBIX CPE U TEXHUYECKUX CPEICTB padoThI ¢ mH(popMaruei (MHGOPMAITMOHHYO
cpeny yauepcurera MOOJIYC MOODLE).

6 YueOHO-MeTON1YeCKOe 0O0ecTIeYeHHEe CAMOCTOSITEIbHON PadoThl 00y4ar0UXCs

[IpencraBieHo B mpuaoxeHuu 1.

7 OneHoYHbIE cpeacrea aJisi MpoBEACHUSA l'lpOMC)KyTO'—IHOﬁ aTTeCTallun
Hpe,Z[CTaBJ'ICHBI B IIPUJIOKCHUU 2.

8 YueOHO-MeTOAMUYECKO€E M HH(POPMALIMOHHOE 00ecieyeHue JUCITUTINHBI

a) OcHoBHas1 IMTEpaTypa:

1. [llumages, B. C. Breicias marematuka : yueobnuk / B. C. IllumaueB. — Mockga :
NHOPA-M, 2024. — 479 c. — (Bsicuiee obpazoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : 3nekTpoHHbIN. - URL:
https://znanium.com/catalog/product/2085943 (mara ob6pamenus: 02.04.2025). — Pexxum
JTOCTYTIA: TI0 TIO/IITHCKE.

2. Maremaruka : yae6HOe mocooue / FO. M. Jlanmnos, JI. H. XXypo6enxko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKypbenko, I'. A. Hukonosoii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee oo6pa3oBanue: bakamappuar). - ISBN 978-5-16-010118-7. -
Texkcr : anextponssiid. - URL: https://znanium.com/catalog/product/1818645 (mata
obpamenus: 02.04.2025). — PexxuMm goctyna: 1o moJIimmucKe.

0) lono/iHuTeIbLHAS JINTEpPaTypa:

1. MareMaTtuka B mpuMepax | 3ajavax : yae0. mocooue / O.M. Jlertsapesa, JI.H.
Kypb6enko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019.
— 372 c. — (Bricmee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcer :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/989802 (mata oOparieHus:
02.04.2025). — Pexxum gocTyma: mo MoAIMKCKe.

2. ®uxrtenronsll, I'. M. OCHOBBI MAaTEMAaTUYCCKOTO aHATN3a : YICOHUK : B 2 4acTsIX /
I'. M. ®uxtenromnsi. — 11-e usn., crep. — Canxkr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TexkcT : aneKTpoHHBII // JIaHb : 371EKTPOHHO
-ombmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mara oOpareHus:
02.04.2025). — Pexxum ocTyrma: 1jsi aBTOPH3. TIOJIb30BATEICH.

3. ®uxtenronsll, I'. M. OCHOBBI MaTEMaTHYECKOT'O aHAIK3a : Y4EOHUK : B 2 4acTsx /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Caunkrt-IlerepOypr : Jlans, [6. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 3neKkTpoHHbIH // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (maTa oOparieHwus:
02.04.2025). — Pexum moctyna: aisi aBTOPU3. OJIb30BATENCH.

4. Illunayes, B. C. 3agaunuk 1Mo BRICIICH MaTeMaTHKe : yueOHoe mocodoue / B. C.
[umaues. — 10-e 3., ctep. — Mocksa : UTHOPA-M, 2024. — 304 c. — (Briciiee
obpazoBanmue). - ISBN 978-5-16-010071-5. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/2124772 (nara oopamenus: 02.04.2025). — Pexxum
JIOCTYTIA: TI0 TIO/IITHCKE.

B) MeToanueckue yKazaHus:

1. AGpamoBa, I.M. DneMeHTHI BEKTOPHOU aareOpbl M aHATUTHYECKON TeOMETPUH:
Meroaunueckue yka3zanus Juis cTy1eHTOB | kypca Bcex cnenunanbHocTeit. — MI'TY, 2008. —
16 c.

2. AkmanoBa, 3.C. Heonpenenennsiii uaterpan: Terpaab-koucnekt — MI'TY, 2008.


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

—-23c.

3. Baxpymesa, 1.A. Kpussie u noBepxnoctu 2 nopsjka. [lonsipHas cucrema Koop-
auHart. [Ipaktukym — Maruutoropek: 'OY BIIO «MI'TY um. I'1. Hocoay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIINN KOMILIEKCHOTO IMIEpEMEHHOT0: MeToaruvecKue
YKa3aHUsl U BAPUAHTHI MHAUBUIYAJIbHBIX 33IaHUM JIJIs1 CTYJIEHTOB BCEX CHEUATbHOCTEH —
Marunutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbld HHTErpAl: METOJIMYECKUE YKA3aHUS JJIsI CTYI€H-TOB
— Marnutoropck: 'OY BIIO «MI'TY um. I'"1. Hocosa», 2010 — 12 c.

6. I'paueBa, JI.A. DeMeHTHI JIMHEWHOH anTeOpbl, BEKTOPHOU anreOphl 1
aHaMTU4YecKoi reomeTpun: YueOHoe nocodue. - Marautoropck: I'OY BIIO «MI'TY um.
I''1. Hocosa», 2010 — 63 c.

7. l'yruna E.M. JlabopaTopHslii mpakTukyM 1o cratuctuke ¢ npumenenneM EXCEL:
Merton. ykas. i 1a00paTopHbIX paboT 10 MaTeMaTUYECKOW CTaTUCTHUKE.- MarHUTOrOpCK:
I'oV BIIO «MI'TY um. I''1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. I'apmonnueckuii ananus: MeToanueckue ykazaHusi U BapUaHTbI
3aJIaHui [Tl CAMOCTOSTEILHOM paOOThl M KOHTPOJIsl 3HAaHUM cTyneHToB. — MI'TY, 2009. — 24
c.

9. Makcumenko, M.A. CoObrTust u BeposiTHOCTh. YacTh 2: Mertoa. ykas. -
Marnutoropck: 'OY BIIO «MI'TY um. I''A. HocoBay, 2010. — 25 c.

10. Mastuenko, E.I1. [IpousBonnas u quddepennman Gpynkmuu. [paktukym.-
Marnuto-ropck: 'OY BIIO «MI'TY um. I'.'11. HocoBa», 2010. — 38 c.

11. Masiuenko E.IT. MccrnenoBanue GyHKIMI ¥ ocTpoeHUe rpadukoB. [IpakTukym. —
Marunutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 20 c.

12. CaBymikuaa H.®. Kombunaropuka. CoObiTHE U BeposTHOCTh. YacTs I:
Kombunaropuka. Anre6pa coObituii: MeTol. ykazaHus 1o JUCHHUILINHE « MaTemMaTukay ais
ctyneH-ToB I kypca Bcex cnenuansuocteit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneuenne u UHTEepHET-pecypcebI:



') DJIEKTPOHHBIE PECYPCHI:

1.

10.

Axmanona 3. C. Bekropnas anreopa : yueonoe nmocooue / 3. C. Akmanosa ; MI'TYV. -
Marnutoropck : MI'TY, 2016. - 1 anekrpon. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (mata
oopamenusi: 02.04.2025). - TekcT : 37eKTPOHHBIMN.

AxmanoBa 3. C. Ananutrdeckast reomeTpus : yueoHoe nmocooue / 3. C. AkmaHOBa ;
MI'TY. - Marauroropck : MI'TY, 2016. - 1 anextpon. onT. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (mata
oopamenus: 02.04.2025). - Tekcr : 37IeKTPOHHBIHN.

. Axmanosa 3. C. HeonpeneaeHHBIM HHTETPAI: OT TECOPHUH K IIPAKTUKE : yaeOHOe ocooue /

3. C. AxmanoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 a5eKkTpoH. ONT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (nara
obpamenus: 02.04.2025). - TekcT : 37ICKTPOHHBIH.

AnuncumoB A. JI. Tuddepennmansaoe ncurcneHue GyHKINN OJHONW IEPEMEHHOM :
yueOHoe nocooue / A. JI. Auucumos, JI. A. I'paueBa, E. M. I'yruna ; A. JI. Auucumos, JI.
A. T'paueBa, E. M. I'yruna ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 a51ekTpoH. onr.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2242
(mara obparmenusi: 02.04.2025). - TekcT : 37EKTPOHHBIM.

. Baxpymesa U. A. JluddepennmpoBanue u HHTErpupoBaHre (YHKIIMH HECKOJIBKUX

nepeMeHHBbIX : yueObHoe nmocobue / M. A. Baxpymesa, U. A. Makcumenko ; MI'TV. -
Maruautoropck : MI'TVY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MPO109/Download/MObject/2243. - TeKCT : 3IE€KTPOHHBIMH.
Baxpymesa 1. A. DneMeHTbl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH : yueOHOe
nocobue / . A. Baxpymesa, . A. Makcumenko ; MI'TY. - Marautoropck : MI'TVY,
2017. - 1 snextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413 (mara oOpareHus:
02.04.2025). - TekcT : 31eKTPOHHBIH.

Baxpymesa 1. A. @yHKIIMHT HECKOJIBKUX MIEPEMEHHBIX : yueOHoe rocooue / . A.
Baxpymesa, 1. A. Makcumenko ; M. A. Baxpymesa, 1. A. Makcumenko ; MI'TVY. -
Marnuroropck : MI'TY, 2017. - 63 c. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052 (aata obpaiieHus:
02.04.2025). - TekcT : HEMOCPEICTBECHHBIM.

Baxpymea U. A. Teopust BeposiTHOCTE# : yueOHOe mocobue / Y. A. Baxpymesa, U. A.
Makcumenko ; MI'TY. - Marnutoropck : MI'TY, 2016. - 1 31eKTpoH. OOT. JUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/20412
(mata oopamienus: 02.04.2025). - Tekcr : 2IeKTPOHHBIN.

I'maroneBa W. B. Psapl : yueOHO-MeToauueckoe mocodue [ By3oB] / M. B. I'maronesa,
E. A. KoHoBanbuuk ; Marautoropckuii roc. rexanueckui yH-T um. I'. K. Hocoga. -
Marnutoropck : MI'TY um. I'. K. HocoBa, 2022. - 1 CD-ROM. - 3ars. ¢ TUTYyJ1. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3187 (nara oOparicHus:
02.04.2025). - ISBN 978-5-9967-2374-4. - TekcT : 371€KTPOHHBIH.

I'maroneBa U. B. MuTerpain o durype : yuedHoe nocoodue [ By3oB] / M. B. I'maronesa,
E. A. KonoBanbuuk ; Marautoropckuii roc. rexundeckuit yH-T um. I'. Y. Hocoga. -
Marnautoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3ar. ¢ TUTYJI. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2924 (nara oOparieHus:
02.04.2025). - ISBN 978-5-9967-1976-1. - TekcT : 31€KTPOHHBIH.
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IIporpammHoe oGecnieyeHue

HaumenoBanue N
1o Ne moroBopa CpoK neicTBUS JIUIEH3UN

MS Office 2007 | v 135 o1 17.09.2007 GeccpouHo
Professional

7Zip CBOOOJTHO PacIpoCTpaHsIeMOe OecCpoOvYHO
STATISTICA K-139-08 ot 22.12.2008 06eccpoyHO
MS Office 2003 | v, 135 o1 17.09.2007 Gecepouio
Professional

Bbpaysep Yandex |cB0OOgHO pacpocTpaHsemMoe 0eccpouHO
Bpaysep Mozilla |cBoGoHO pacmipocTpaHsiemMoe

Firefox 110 Oecepouro
FAR Manager CBOOOJTHO PacIpoCTpaHsIeMOe 0eccpouHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBauwne xypca Cchuika
I?HI;KTPOHHHe pecypes1 bubmaorexy MITY nu. https://host.megaprolib.net/MP0109/Web
Poccmiickas  T'ocynapcTsennas — GubmroTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
denepanbHOE rOCYIAPCTBEHHOE OFOKETHOE
yupexaeHue «DenepaibHbIA HHCTUTYT URL: http://www].fips.ru/

HpOMBIIHJ'ICHHOﬁ COOCTBEHHOCTH

DJiekTpoHHAsA 0a3a NEPUOIUUYECKUX W3NAHUN ) )
p PHOA A https://dlib.eastview.com/

East View

Harnmonanehas UH(POPMALMOHHO-

aHATMTHYECKast URL:https://elibrary.ru/project _risc.asp
cuctemMa — Poccuiickuii MHJIEKC HAay4yHOrO

9 MarepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUNINHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/ILIeCKoe obOecreyeHue JUCHUIIIIMHBI BKIIFOYACT:
MaTepI/IaHBHO-TeXHI/I‘ICCKOG obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

VYueOHble ay IUTOPUU AJIs IPOBEACHUS 3aHITHH JIGKITMOHHOTO Thma Jlocka,
MyJIbTUMEAUMHBIE CPEACTBA XpaHEHUs, TIepefaud U MpeCcTaBIeHus HH(OpMaIun

Y4eOHbIe ay IUTOPUU IJIs1 TPOBEICHUS MPAKTUYCCKUX 3aHITHIA, TPYIIOBBIX U
WHIUBUAYATBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOH aTTeCTaIluu
Jlocka, MyIbTUMEIUNHBINA MPOEKTOP, SKPaH

Komrnekc metoanueckux pa3paboTok (pa3gaTOuyHOro MaTepuana i METOAUYECKUX
yYKa3aHWUW) U\WJIH KOMIUICKC TECTOBBIX 3aJaHHI JUIS TIOATOTOBKH ¥ IIPOBEICHUS
MIPOMEKYTOUHBIX U PyOEKHBIX KOHTPOJIEH

[Tomenenus A caMOCTOSTENbHOM paboThl yuanuxes [lepcoHanbHbIe
KoMTbIoTepHI ¢ make-ToM MSOffice, Beixomom B IHTEpHET 1 ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCUTETA

[Tomemnenue st XpaHeHHsI U TPOPUIAKTHIECKOTO 00CTYKUBAHUS YIeOHOTO
obopynoBanus Illkads! st XpaHeHus y4eOHO-METOAMIECKON TOKYMEHTAIIUU, YI€OHOTO
000pyI0BaHUs U y4eOHO-HATJIAIHBIX TOCOOUIA


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

IIpunoxennue 1

6 YueOHO-MeTOIMYecKOe o0ecTieYeHre CAMOCTOATETIbHOM PadoThI 00y4AIOIINXCS

OneHOuYHBIE CPENICTBA ISl TEKYILETO KOHTPOJISI yCIIEBAEMOCTH 110 UTOTaM OCBOCHMS AUCLIUITIINHBL:
TUIIOBOM pacyeT (paboTa mpearnonaraeT 3amuTy ), KOHTpoJIbHAas padoTa (ayAUTOpHAs WK
BHEAyJUTOPHAs1, BO3MOXKHO IpuMeHeHne VIHTepHeT-TpeHaXepoB), MHANBUAYaIbHOE JIOMAIIIHEE 3aJaHue.
[IpomesxyTouHast aTTecTauusi IPOBOAUTCS B (hOPME CEMECTPOBOTO HK3aMEHa.

OneHoYHbIE CPeACTBA TEKYLET0 KOHTPOJIS YCIEBAEMOCTH 110 pa3/iesiaM, MOPSIOK BBIITOIHEHMS,
TPYAOEMKOCTh CAMOCTOSITENIbHOI PadOTHI 1O TTOATOTOBKE K KOHTPOJIIO TIPUBOISTCS HUXKE.

Ilpumepnivie ayoumopnvie konmponwvnwvie pavomut (AKP):

AKP Nel «Bexkmopu»
-1) b=(-2,5) c¢=(12)

N a= (4; ) N N
1. TIlocTpoliTe Ha MIOCKOCTU BEKTOPHI , , . Haligure ux nMHENHHYIO

KOMOHWHAITHIO 2a+b+3c a) TeOMETPHYICCKH, 0) aHATUTHICCKH.

5, @=(2173) b=(-402) c=01-2) e

a) nnuny Bektopa ¢, ero HampapsoNIMe KOCUHYCHI, OpT BekTopa ¢ ;
6 ab awc b (a+2¢)-(3a-5b).
B) axb axc bxc (a+2c)><(3c7—55)'

o abe (a+2¢c)3a - 5b fe—2b)

a=(1;4-3) b=(3-2:5) c=(3-42)

3. s , . HalinuTe nioiaib napasienorpamma,
IIOCTPOEHHOI'0 Ha BEKTOpax a+2b u ¢~ 3b , 1 JUIUHBI €r0 CTOPOH.
4. TIpoBepbTe, SIBISIOTCS JIF BEKTOPHI a= (1"1’.3), b= (3’.0’._2), €= (_ 1"1"3) KOMIUTaHApHBIMU.
5. Haiiaute (Sa + ch - 2aXb B SC), ecm abc=5

AKP Ne2 «Ananumuueckas zeomempusn

1. Jansl koopaunatsl BepiuH A(3;0); B(-5;6); C(-4;1) Tpeyronpuuka. Haiiaure:
1) nnuny croponsl AB;
2) ypaBHEHHUE BBICOTBHI, TPOBEJICHHOI uepe3 BepmnHy C.

2. JlaHBI KOOpAMHATHI BEPIIIMH MAPAMUIBI Ay A; Az AL Haiitu:
1) ypaBHeHue npsmoii A1 Az;
2) ypaBHeHue miockoctu A Az Ag;

3) JUTHHY BBICOTBI, ONYICHHOH N3 BepMHbl As Ha rpanp Ap Az Az,



3. IlpuBecTy ypaBHeHHE KpuBOii X° —2X +3y° +12y—5=0 K KaHOHHYECKOMY BH/Y H

MOCTPOUTE €e.
AKP Ne3 «lIpedenvty

Beruucnuts Opeaciibl:

1. limx3+3x2+2x 5 (x (x— 3)(x 4)
=2 x*—x—6 "—>°° S5x* —x? +11

3 2
3. fim| —— -~ 4. lim 8%
oo\ 2x7 -1 2x+1 -2 (x+2)

5. Im(1- 4x)3x 6. im xctg5x 7. lim 3!

x—0 x—=0 x—1-0

8. MccnenoBaTh Ha HEMPEPHIBHOCTH

x—3eciu x<0

f(X)={5x

ecnu x> ()

AKP Ned «llIpouzeoonany»

1. Hafigute nepByto IpoU3BOIHYIO OT  (YHKITHIA:

a) {x—\ll—zst , 6) yZX'COS?)x, B) y=w_5‘logzx+3

y = arccos 5t + 7, x"+2x+1
3
n V= 5 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTeIbHOM K KpuBoH X) = 4§ rouxe Xy = 1.

3.  Beruucnure npubmmkeHHo ) = VX > +8 mpu X = 1,09 .

. cosdx—1
4.  Beumciute npenen no npasuwty Jlomartans  m -
x—0 ( 4x 1)

AKP Ne5 «Heonpeodenenutii unmezpan»
. Haiitu Heonpe nen€HHbIE HHTErPAIbL:
Sx-2

dx , 6) Ism(3x+1)dx B) J-sm xe“dx ) dex,

x2+5x—\/;+2
a) _[ 2

X

dx, e) jxsin(2x)dx,>i<) Ixarcsin xdx , 3) Ix;
X

0 J- 3x—4
Vx?—6x+13

dxn)J 4)d

AKP Ne6 « DHII: oughgpepenyuposanue»



In(x”y)

Jy-x

1. HaiiTin 1 mocTpouTh 00JIACTH ONpeaesieHus] QYHKIUN Z =

2. Haiitn yacTHbIe TpOU3BOAHBIE QYHKIUH Zz = X -arctg -
I+x

" N 2 2 .
3. HaiiTi MpOU3BOIHYIO CIIOXKHON QYyHKIMKH Z=X"Y—) X ,roe X=UCOSV;, y=usmny,

. Oz 0z y 22
4. Haiftn mpou3BojHBIE — M — HesBHOH Gpynkmmn € —Xx ysin xyz=0,
ox oy
2

5. Haiiti skcTpeMyM dyHKIMH 1ByX epeMennbix Z =4(x—y)—x 2 - yo.

AKP Ne7 «OobvikHo6enHble Oughhepenyuanvusle ypasHeHus»

1. Haift o0mmit maTETpai wim odrmee pereHue nuddepeHnnanrsHoro ypaBHeHNS IEPBOTO MopsaKa (B

npumepe 0) pemmnTh 3a1a9y Kormm):

a) 20xdx—3ydy =3x"ydy —5xy’dx

6){y'—ycosx = sin 2x
»0=-1

2. Haiitu obmee perrenne muddepeHInanb-HOr0 YpaBHEHUS:
a) ¥''+2y"-3y"=@8x+6)e”,
6) ' —4y'+4y=e""(cosx+3sinx) .

Ilpumepnoie unousuodyanvuvie domauinue 3a0anus (U/]3):

HJ[3 Nel «Bexmopuaa anzedpa»

3ananue 1. KommrHeapHs! 11 BEKTOPHI ¢ ¥ d, IOCTPOSHHBIE 110 BeKTOpaMm a u b?
a=1{;-23}, b={;0;—1}, c=2a+4b, d =3b—a.
3aganue 2. Hanmcatp pas3inoskeHue BEKTOpa X 10 BEKTOpaM p, (, I.
x={-247}, p={0;2} ¢={L0;1}, r={-1,2;4}

3amanue 3. JlaHBI BEKTOPEI Z u Z , ar= {4;—2;—4}, Z = {6;—3; 2}. BeI4uciuTs:

a) a-a,
b) (22, -3a, )-(a, +2a,)
o (o-a)

3ananue 4. B tpeyronsauke ABC, BD — BoicoTa, AM — meiuana, CK — 6uccexrpuca. Haittn:

a) mHy ctopoHsl AB, Mmennansl AM, ouccekrpucel CK;



b) yrmeI TpeyronpHUKA,
ecmu A(2,4), B(-1, 1), C(-3,2).

3aganue S. BeaucanTh 1UI0MIAIs apalieIorpaMMa, TTOCTPOSHHOTO Ha BEKTOpax a u b.
p— — —_— - —_— —_— —_— —_ A 72-
a=p+2q, b=3p—q, ‘p‘zl, ‘q‘zZ, rq ZE.

3aganue 6. KoMmmaHapHBI 1 BEKTOPHI a, b, 1 ¢?

a=1{2:31}, b={-1,0-1}, c=1{222}

3apanue 7. Iloctpouts nupamuay ¢ BepumHamu A, B, C, D u BeruncianTs €€ 00beM, III0Iaab TpaHu
ABC u BbICOTY MpaMH/Ibl, ONYIIEHHYIO Ha 3TY TPaHb.

A(1,3,6), B(2,2,1), C(-1,0,1), D(-4,6,-3).

3aganue 8. BpruncnuTh kakyro paboTy MpoW3BOANT cuia F =i+2j+k koraa e€ Touka MPUIIOKEHUS

nepemenaetcs u3 Touku A(—1;2;0) B Touky B(2;1;3).

3ananue 9. Cuma f (3; 2;—4) MpuIIokeHa K Touke  A(2;—1;1). OnpenenuTs MOMEHT STOU CHIIBI

OTHOCHUTECJIBHO Ha4daJia KOOpJAWHaT.

HJ[3 Ne2 «Ananumuueckan zeomempus

—_—

B kakoit Touke mpsimast, mpoxosmias gepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.
Haiitu pacctosiaue mexay npsambivu 4x-3y-7=0 u 4x-3y+3=0.

Hanncats kaHOHWYECKUE U TapaMETPUIECKUE YPaBHEHUS IPSMOH, IPOXOAALICH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

[IpoBecTu npsmyto yepes Touky A(2,0,-1) nepneHauKyspHO miockocTu 3x+4y-z+4=0.
[IpoBectu mitockocTs uepe3 Touky A(2,0,-1) napamnensHo niaockocTH 3x+4y-z+4=0.
[IpoBectu miockocts uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

JlokazaTb, 4TO MpsAMBIE B3aUMHO MEPIECHINKYISPHBIL:

x y-2 z 3x+y-5z+1=0,
1 " 12x+3y-8z43=0.

el N

N n s

-2 3

8.  JloxaszaTp, 4TO MpsAMBIE MapaUIETHHBIL:
x+2 y-1 =z {x+y—z=0
= =—u

3 -2 1 x—y-5z-8=0"

9. Haiit yron Mexmy mpsMoi, mpoxosriei depe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
IUIOCKOCTBIO X-3y+z+5=0.
10. OnpenenuTs TUII Y MOCTPOUTH JIMHUIO:
a) x°—9y° +2x+18y+73=0;
6) 2x° +3y° —4x+6y—-7=0;
B) ' —4x-2y-3=0.

HJ[3 Ne3 «llpeden. Henpepuvienocmuy

1. Haiiti npenensl GyHKITHI:



. 28 +x%+5 . x*=3x-2 . Ax+1-2 . l-cos4dx
hm3—; hmz—; Im ———; lm —;
X—m 3X —X+1 x=>-1 x —X—2 x—3 /x_2_1 x—0 2x-tgx

x 1
X@wx-(m—x); hg@;“:j : %(1—4);)?7 : m&% .
2. MHccnenoBaTh Ha HETIPEPHIBHOCTH, HAWTH TOUKH pa3pbIBa, CAENIATh YEPTEXK:
x+4, x<-1,
y:4;; y=3x’+2, -1<x<1,
2x, x>1.

HJ[3 Ned «llpou3eoonan»
Haxosicoenue npouseoonoi

1. Haiitu npousBoHble 1 auddepeHIrabl IepBoro mopsijika

0 _Tcosx
Y 5x+1’

2) y=(2+5x)" —3cos Tx,
7 .
3) y=§—4x-arcsmx,

tgx

4) y=(cosx)*®" .

2. Haiitu nmpon3BoHyI0 (hyHKIIH, 33JaHHOI HESIBHO e’ —S5xe" —2xy+11=0.

3.Haiitu nponsBoaHyt0 GyHKLIUH, 3aJaHHON TapaMeTPUIECKU

x=3cost -5,
y=4t +5.

4. HaiiTi mpon3BOIHBIE TIEPBOTO MOPAIKA (HYHKIHH y=Xx e
IIpou3zeoonasn evicuiux nopaokos. Ilpunosrcenus npouseoonoil
d> x=3t-1¢, k
1. Haiigure & u g; ¢$byHKUui: a) 5 0) y= 5 .
dx dx y=3t%;

. — 42 ”
2. a) Hanmimure ypaBHEHHE KacaTeNlbHOH K mapaboe Y =X — 4x 42 B rTouke c abeuuccoit

X, = 0. [TocTpoiite rpaduk u KacaTeIbHYIO.

6) Hanuiumte ypaBHEHHE KacaTeNbHOM K KpuBoil x° + y° —4x+2y —164 =0 B ee Touke ¢

koopauHatamu (7; 11). IlocTpoiiTe KpUBYIO U e KacaTelbHYIO.



3. HaﬁzmTe HanOOJIbIICe U HANMEHBIICE 3HAUCHUS (1)YHKI_II/II/I Ha 3aIJaHHOM OTPE3KEC

f(x)=2x"—6x" —18x+7 xe[—2;2].

4. BerancnuTe mpeiesl, NCIob3ys mpaBuio Jlommrans:

22X —8x*+13x-10
a) lim—; 5 ;
-2 x7 —-2x"+3x—-6

6) lim x-ln(e’C —1).

x—>+0

5. 3aBHCUMOCTH ITyTH OT BPEMEHHU MPU MPSIMOIMHEHHOM JIBMKEHUH TOUKU 33J]a€TCsl ypaBHEHHUEM

3 2
s = Et +2t°=3,rme § —mnytbBM,a [ — BpeMs B C. BEIUMCIHTE €6 CKOPOCTh M YCKOPEHHE B
MOMeHT BpeMenu ¢ = 4c .

Ilpumenenue npou3eo00noil 014 UCCAEO08AHUA PYHKUUIL

1. [MocTpoiite rpaduk GyHKIMH C TOMOIILIO TPOU3BOIHOM NIEPBOTO MOPSIIKA

y=-x"—-3x> +9x+11.
2. Haiinure mpoMexXyTKH BBITYKIOCTH, BOTHYTOCTH M TOYKH Hepernda pyHkuun  y =2x —33/x° .

3
3. Haliure acMMIITOTBI M TOCTPOMTE CXEMATHYHO rpaduK QyHKINK y = — .
(x + 1)
2
4. IIposeuTe MOMHOE HCCEN0BaHNE QYHKIMH H MOCTPOHTE rpaduK ) = X —3x+43
x—1
5. [IpoBeanTe MonHOE UcceAOBaHNEe PYHKIMH U TOCTPOITE rpaduk
In x
y=—"
X

HJ[3 Ne5 «Heonpedenennwtii unmezpan. OnpeodeneHHbll UHMEZPAT U €20 RPUTIOHCEHUL)

1. HaiiTi HeonpeaeneHHbIe HHTETPaJIb

3
IJ‘ L_X\/E_Fl X 2I 2 >~ ! dx
3Jx 5 3+x° 24x% -3

3-] 4 x 4'J.Ctg'3—)§_6dx
7 (2)6_) S X
sin 1
5
2x -1
5. J'x(3x2+1)4 dx jm

7. J.\ll—exexdx 8. Iﬂdx,

(x=2)°



9. J.xe%dx, 10. J‘ﬁ,

11.

o [—&

. b
COS)CS]l’l3 X

J- dx
Jx +3x +24x°

13

dx
J‘(erl)\/x2 +2x—-1.

2. Brruncnants OnpCACJICHHBIC MHTETPAJIbI
2 1 V4
1. j(x2 +—)dx. 2. jln sin xdx
X
1 2

3. Beruncnuth miuomans GUrypbl, OrpaHU4eHHON JIMHUSMU
1) 3x—y=4, y* =6x

2) r =cos2g, OS([)S%
x =2cost,

3) { . y=3(y=23).
y=6smnt;

4. BplUUCIUTh AJIMHY OYyTH KPUBOW, 3aJaHHOU ypaBHEHUEM

1) y=hx, V3 <x<y15.

2) p=3"*, —n/2<@p<x/2
3) x =e'(cost+sint), T/2<t<.
x=e'(cost—sin t),

5. Beruncauts 00beM Tena, 00pa3oBaHHOTO BpalleHHeM BOKpYyT ocu Oy QUTypbI, OrpaHUYeHHOM

rpapukamu GyHkumit x =3—y° , x =y’ +1

HJ[3 Ne6 « DHII: wacmuovle npou3sooHbvle, IKCHMPEMyM»

]n(l —x’ -y’ )
1. Haiitn ob6nacte onpeaenaeHuss QyHKOMH Z = —————= .
1=y

2. HaiiTi 3Ha4eHMS YaCTHRIX TPOU3BOIHBIX (DYHKIIMH B 3aJaHHON TOYKE:
1

A) z=x" (1;1) B) Z:]n(\/;+\/;) (11).

2
u .
3. Haitti 8—2, ecn U =xy+sm(x+y).
X

4. BI4UCIUTD TPUOIMKEHHO \/5 " 42,037

5. Haiftu skctpeMyMsl GyHKImn — z = X~ +2y° —4x— 6y + 2.



Ihx Iy

6. Haiitu mpou3BomHyt0 QYHKIMK Z = —— ——— B HalpaBJeHuH Bekropa (1;1).
y X

7. Haiiti KCTpeMaibHOE 3HaYeHHe PYHKINH Z = 2X + ) — y2 —x” mpu ycnosun X +2y =1.

8. Haiiti Hanbonbiee 3HaueHue QyHKINU:

A) z=x-2y+5 y=0 B) z:ln(x2+y2)
x+y<]
x+2y<l1
x=0
y20.

HJ[3 Ne7«OobbikHOGeHHBIE OUphepenyuanvhble ypaAGHEHUA»

1. Haifti oOmmit mHTETpai wim odrmee pereHue nuddepeHnnantsHoro ypaBHEHUS IEPBOTO MopsaKa (B
npumepe 3)pemuTs 3anauay Komm):

2 2
) V4-x"y +xp +x=0, 2) y':x +§xy 5y ,
2x° —6xy

_xy+l

, 4) Sdx

dy=0,
(=1 x? g

i 2
x'+y=x
3){37 y=xy Y

2. Haiitu obmee pemenue muddepeHunantbHoro ypaBHeHus:

e

1) y'xlhx=y",2) (1+x>)y"+2x) =12x>.

y'" =2sin’ ycosy
T, :
yh==.yM=1

3. Haiitu pemenue 3anaun Komm:

4. Haiitu obuiee pemienne auddepeHIansHOro ypaBHeHus (B IpUMepe 1)  pemmTh 3anady Komm):
1) »'-2y'+y=xe 2) V' +4y' +5y =x?
3) Y —4y"+5y =6x" +2x-5, 4) y""+2y" -3y =(@8x+6)e",

5) y'—4y' +4y=e"*(cosx+3sinx),6) " —64)" =128cos8x —64e™



y'+y=1/sinx
y(r/2)=1,y'(x/2)=n/2

5. Pemnte cuctemy 1Y mepBoro mopsaka AByMsl crioco0aMu - OJCTaHOBKY M METOJIOM Diiiepa

y' =2x-5y+eé

x'=y—6x+e”

HJ[3 Ne8 «Teopus eepoamnocmeity

1. TIpowsBomutcst 5 BHICTPEIIOB IO pe3epByapy ¢ FOPIOYHM, IPHYEM pe3epByap MocIie HepBOro
MONAJ]aHuUs B HETO BOCIIAMEHSIETCS, a II0CJIe BTOPOTO MONaaHus B HETO — B3PhIBAETCSI.
BeposiTHOCTS ONIaaHust B pe3epByap IpH KaxkaoM BeicTpenie pasHa 0,3. Haiitu BeposTHOCTH TOTO,
9TO pe3epByap OyJeT NOJ0XKEH, HO He B3OPBETCH.

2. B cembe Tpoe aeTeii: 2 MaibuMKa U JIeBOYKa. JIeTH UTparoT Ha KyXHe. BeposTHOCTH TOTO, 4TO
MaJbUUKH Pa300BIOT MOCY Iy cOOTBeTCTBeHHO paBHa 0,7 u 0,8, a mns neBouku — 0,4. Haiitu
BEPOSITHOCTD TOT'0, YTO ITOocyAa OyneT pa3ouTa.

3. Cama momamaeT B MHIIEHD IIPH OJHOM BBICTpEIIE C BepOATHOCTHIO 0,8, Martira — ¢ BepositHocThIO 0,7,
a [Tama — ¢ BepositHocThIO 0,75. Camma BeicTpesui 2 pa3a, Maia — 3 pasa, [Tama — 1 pa3, nocie
4Yero B MHIICHH OBIII0 00HApYKEHO OHO OTBepcTHe. KakoBa BepOSITHOCTH TOTO, UTO B MUIIIEHB
nonaia Mama?

4. Pa3pblB CBsI3M MPOUCXOAMUT B OJHOM U3 3BCHBEB TeledoHHOrOo Kabems. MOHTED
MOCJIeIOBAaTENILHO IPOBEPsIeT 3BEHbs, OOHapyxkuBas MecTto pa3pbiBa. COCTaBHTH psf
pacmpeneneHusi 4uciaa OOCIEIOBAaHHBIX 3BEHBEB, €CJIM BEPOSITHOCTH paspbiBa  JUIs
KOXIOTO 3BEHAa TIIOCTOSHHA ¥ paBHA P.

5. BamaH psAg  pachpenesicHHs JAUCKPETHOW ClydalHOW BeNuuuHBl X,

X |1 2 3 4 5 6

P (0,03 015020 |035 |0,15 |?

[Toctponts MHOTOYTONBHHK pacupeneneHus. Omnpenenuts (GYHKIMIO pacHpenesieHus] |

. m
noctpouth €€ rpapuK. BpMUCINTE MaTeMaTHYECKOE OXKUIaHUE ¥,  JUCIEPCUIO

D[X] o
, Cp€AHeC KBAAPATUYCCKOC OTKIOHCHUC | BCPOATHOCTDH

Pm,—oc, <X<m +0)).

6. 3amana (QyHKIMS pacupefeieHds CIyYalHOW BENMYHHBI X

07 x<3,
F(x)= %(—x3 +12x*> —45x+54), 3<x<5,

1, x>5.

Haittm mrotHOoCT, pacmpenencHus. Iloctpouts Tpadukud GyHKIUA W TUIOTHOCTH
pacmpenencHusa. BpluucauTh MaTeMaTHYECKOE OXHUAAHHE, MAUCIEPCHI0O U BEPOATHOCTH

P(X €(0,4)).

7. B Tabmume mpuBeACH 3aKOH pacHpeleNiCHHS] BEPOSITHOCTEH CHCTEMBI CIy4YailHBIX
BemuunH (X, V)



X
y — -2 -1 0 1

1 0,01 0,03 0,04 0,14 0,08

2 0,07 0,06 0,04 0,10 0,05

3 0,05 0,03 0,16 0,06 a

2
Haiiti: koapumuerT «a»; MaTeMaTHISCKHE OKUIaHUS Mo My ;  QUcCIepcud x> O
I"x v

K03 PHULMEHT KOppESILIUU

HJ[3 Ne9 «llepeuunasn oopabomra pe3yibmamos IKCnepuUMeHmar,

Jan cratuctuueckuil ps (MCXOAHbIE 3HAUEHUS BETTUYNH )

X y X y X y X v X v
38,4 18,7 40,7 24 30,3 18 273 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 343 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 7.9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5




Haiitu BeIpaXkeHHEe IByMEPHOTO SMIKpHUYECKOro pacnpeneneHus (X, V), SMOMPHUECKHUE pacIpeaAeIeHUs
cocTaBisioNMX X v Y, IOCTPOUTH rpaduieckoe 0TOOpaKeHHE pacTpe e ICHHIH.

J11s1 3TOTO - COCTAaBUTH KOPPEISIIMOHHOE TI0JIE, KOPPEISIHOHHYIO TA0IHUILy a0CONIOTHBIX YacToT,
BapHaIMOHHBIE PSIbL, Tabauiy « CTaTHCTHYECKasi COBOKYITHOCTh M3MEPHMOT0 TIPU3HAKAY.

HJ[3 Ne9 «Hucnoevle xapakmepucmuku 2eHepaibHblX NAPAMenpos)

ITo marnabIM, TONTy4eHHBIM B I3 Nell, oriennTe reHepaibHbIC TapaMeTphl: HAMIUTE CpeIHee,
JICTIEPCHSl, CpeTHEE KBAPAaTHYHOE OTKIIOHEHNE, aCHMMETPHs, dKCIlecc, MoJa, Merana, ko3 puireHt
Bapuanuu Juist npu3HakoB X u Y. OIEHUTE CTETeHb OTKJIOHEHHS SMIIMPUIECKOTO PaACIIPECIEHU S 3TOTO
M3MEpPUMOTO IIPU3HAKA OT HOPMAIBHOTO PaCIpe/eIICHusI.

s aToro 3anonHUTE TabNMUIy «PacueT BHIOOPOYHBIX OIIEHOK IPU3HAKOBY» M ITPOBEUTE PACUECTHI
UCIPABJICHHBIX OIICHOK I'eHEepaIbHBIX napameTpoB. CaenaliTe BBIBOA 0 KOAPGUIIMECHTE BapUalliH.

HJ/[3 Ne9 «IIpoBepka CTATUCTHYECKUX THIIOTE3»

[To manHBIM, ToxydeHHBIM B /13 Nell u 12, mpoBecTH cTaTUCTHYECKYTO MMPOBEPKY CTATUCTUYECKON
THIIOTE3bl 0 HOPMAJILHOM paclpeielIeHHH U3MePSeMOTo MPU3HAKa 110 CIACIYIOUIMM KPUTEPUSIM: a)
CpeIHEMY KBaIpaTUIHOMY OTKIIOHEHHIO, 0) pa3mMaxy BapbHpPOBaHMUSI, B) TTOKA3aTEIISIM UCIIPABICHHBIX
aCUMMETPHH U JKCIecca, I') Kputeputo [lupcona 2 (ypoBeHb 3HAUMMOCTH NPUHATHL paBHbiM 0.05). B
CJIydae IIPUHATHS THIIOTE3bl O HOPMAJILHOCTU PACIIPEEIEHNUS HATH TOBEPUTEIbHbBIE HHTEPBAJIbI UIs
MaTeMaTHYECKOTO OKUJAHHS U CPETHETO KBaAPATUYHOTO OTKJIOHEHUS IIpU ypoBHE HaaExkHOcTH 0.95.

HJ[3 Ne9 «Buviacnenue KoppenayuoHHoU 3a8UCUMOCIU UZMEPUMBIX NPUSHAKOB)

ITo mamnapIM 3amaun, uccneayemoit B U3 NeNe 11-13,  HaliTé u 3amucaTh B KOPPEIAIUOHHYIO
Tabauuy ycioBHbIE cpeanue. Ha KoppensimmoHHOM 1ojie HOCTPOUTh JIMHUU perpeccuu. Haitu
WCIPaBJICHHBIN KOPPESIIMOHHBI MOMEHT U KO3 PUIIMEeHT Koppensuuu. [IpoBepuTh TUmoTe3y o
He3aBHCUMOCTH ITpu3HakoB X u Y (ypoBeHb 3HAUMMOCTH NpHUHATH paBHBIM (.05). PaccunTath
ko3 puLmeHTH TuHeiHOM perpeccun (X Ha Y wim Y Ha  X).IlpoBepuTh 3HAUUMOCTD
ypaBHeHus perpeccun. Haiitu noBepurenbHble HHTEPBAIbL 17151 KOG GHUIUEHTOB KOPPEIALUY U
AuHEHHOH perpeccun (pu ypoBHe HaaéxHocTH 0.95).



[pnaoxenue 2

7 OueHoO4YHbIE CPEACTBA JJIA NPOBeIeHUs MPOMEKYTOYHOM aTTecTallul

a) [lnanupyemeble pe3yabTaThl 00y4YeHHs H OLEHOYHBIE CPeICTBA 1JIsl IPOBeIeHUsI TPOMeKYTOTHOIM
aTTecTALMH:

K Wunukatop
on
JOCTHXXKEHUS O1LeHOYHBIE CPEeICTBA
WHIAKATOpa
KOMIIETEHI[NHA

OIIK-2: Cnoco0eH UCIIOIb30BATHL MaTeMaTHUeCKUe, (pu3nveckue, PU3NKO-XUMHYECKUeE,
XHMHAYeCKHe MeTObI JJIsl pellleHnst 3a1a4 MpohecCHOHATbHOI 1esITeJIbHOCTH

OIlK-2.1 Hcnonssyer 1. ®opMyIMPOBKHA OCHOBHBIX TEOpEM (CBOICTB, MPU3HAKOB
MaTeMaTHYecKHe, M3y4aeMbIX TOHATHH, HEOOXOMMBIE M TOCTATOYHBIE YCIIOBH)
¢usnueckue, GU3NKO- | B U3ydaeMbIX pas3zeiax Kypca.

XUMHYCCKHE,

XUMHYECKHE METO/IBI 2. MeTtonpl PAaCKpLITUA HEOIIPEACTICHHOCTCH, BBIACHCHU L

JuIs pelenns 3azau | HEMPEPHIBHOCTH (hyHKIMH OTHON TIEPEMCHHOM.

npodeccuoHaTbHON
pod 3. AITOpUTM IPUOIIKEHHOTO BEIYACICHUS (YHKIIUN C

JIeSITeIbHOCTH )
MOMOILBIO An(depeHnnana; HamMCanus ypaBHEeHHS

KacaTeJbHON IMPSIMOH (TIOCKOCTH).
4. AITOPUTM TIOJTHOTO MCCIIeIOBAHUS (DYHKIIAH.

5. MeTozp! BBISICHEHHUS KJIACCOB MHTETPUPYEMbIX (DYyHKLUIL, a
TaKkKe METO/Ibl MHTETPUPOBAHUS OCHOBHBIX KJIacCOB (DYHKLIUH.

Teopernueckue BONpockI VIS 3a4€Ta H IK3aMEHOB
1 kypc 3umMHsS ceccust

CkaisipHOE IPOM3BE/ICHHE IBYX BEKTOPOB M €T0 CBOIMCTBA.
BekropHoe npon3BeeHNE IBYX BEKTOPOB H €TO CBOICTBA.
CMemraHHOE IPOM3BEICHNE TPEX BEKTOPOB U €TI0 CBOMCTBA.
OcHOBHasi wWJesd AaHAINTHYECKOH TE€OMETpUM, NPHUMEHECHHUE
BEKTOPHBIX ITPOU3BEICHHH.
5. Ilpsmas Ha uiockocTH. Pa3nuuHbie BBl ypaBHEHUH IPSIMOM Ha
IUIOCKOCTH.
6. Yron Mexmay NpsSMbIMH Ha TUTIOCKOCTH. PaccTosiHue OT TOUKH 710
IPSIMOM Ha IJIOCKOCTH.
7. Ilnockocte B mpocrpaHcTBe. PasznuuHble BHUIBI YpaBHEHUM
TUTOCKOCTH B ITPOCTPAHCTBE.
8. VYrom wMexay miockocTsaMH. PaccTossHME OT TOYKH [0
IUIOCKOCTH.
9. [Ilpsmas B npocTpaHcTBe. Pa3nuuHble BUAbI ypaBHEHUH NPsIMON
B IIPOCTPAHCTBE.
10. B3aumHOe  pacrnonoxeHHe IUJIOCKOCTH W HOpsIMOA B
TIPOCTPAHCTBE.
11. IloBepXHOCTH BTOPOTO MOPSIKA.
12. KpuBas B mpocTpaHCTBeE.
13. ®ynknus. Cioco06s! 3amanus. O6macts onpeneneHus. OCHOBHEIE
aIIeMeHTapHbIe (PYHKIMH, NX CBOHCTBA, TPaUKH.
14.TIpenen ¢pynkuuu B Touke. [Ipenen GpyHKunn B OECKOHEYHOCTH.
OIHOCTOPOHHHUE MPEIeNbL.

el S




Kon
HHIKaTOpa

HNunukatop
JIOCTH>KEHHMS
KOMIIETEHIIUN

OrneHoYHBIE CpEACTBA

15. beckoHeyHO Masble 1 OECKOHEYHO OoJbIINe PYHKIIUH, CBSI3b
Mexy HuMH. CBOMCTBa OECKOHEYHO MaJIbIX (DYHKITH.

16. Teopems! 0 npexnenax. PackpbITie HEONPeaeIeHHOCTEM!.

17.3ameuarenbHble peaebl.

18. CpaBHeHHE OECKOHEYHO MaBIX (YHKIUNA. DKBUBAICHTHEIE
06eckOoHeYHO Maible (YHKIIMH 1 OCHOBHBIE TEOPEMBI O HUX.
[TpumeHeHNE K BBIYHUCICHHIO TIPEJIEIIOB.

19. HenpepsIBHOCTE QYHKIMHK B TOUKE. TOYKH pa3phiBa U X
KIaccupuKaIusl.

20. [Ipon3BoaHast pyHKIHH, €€ TEOMETPHUUCCKUN U (PU3MUCCKUIT
CMBICIL.

21. YpaBHeHHs KacaTeIbHONW M HOPMAJIU K KPUBOM.
JuddepeHnnpyeMocTh QyHKIMH B TOYKE.

22. [IpousBosiHast CyMMBI, pa3HOCTH, TPOU3BEICHNUS, YACTHOTO
¢ynkuuii. [TponsBosHast ci10kHOI 1 06paTHOM (QyHKIMIL.

23. InddepeHnpoBaHre HEIBHBIX U TapaMeTPUUECKH 33/1aHHBIX
¢yukumi. Jlorapupmuueckoe nuddepeHypoBaHue.

24. ITpon3BOIHBIE BBICILIKX MOPSIKOB.

25. Juddepennnan pyaknnu. ['eomeTpuaecKuii cMbICTT
muddepennuana. OCHOBHBIE TeopeMbl 0 AuddepeHImanax.

26. [Ipumenenne nuddepeHiuana K NpHOIMKSHHIM BEIYUCIICHISIM.

27. OcHOBHBIE TEOPEMBI TU(GepeHINANTEHOTO HCUNCIIeHNs: Pois,
Jlarpamxka u Komm.

28. I1paBwio Jlomumrans.

29. VcaoBust MOHOTOHHOCTH (PyHKIUH. DKCTpeMyMbl (HYHKIHH.
Heo0xoanmoe 1 10cTaTo4HOE YCIIOBHUS SKCTpeMyMa (QYHKIIUH.

30. Hauboubiiee n HanMeHbllee 3HaueHns PYHKLIUHU Ha OTPE3Ke.

31. Bemykiocts rpaduka pynkuun. Touku nepernda. Heooxoxnnmoe
U IOCTaTOYHOE yCJIOBUS TOUEK Iepernoa.

32. Acumnrotsl rpaduka QyHKIUH.

33. TlepBooOpa3Has. HeompeneeHHBII HHTETPa U €r0 CBOMCTBA.
Tabnmma OCHOBHBIX HHTETPAJIOB.

34. OcHOBHbIE METOJbl MHTETPUPOBAHUS: 3aMEHA MEPEMEHHOW U
HMHTETPUPOBAHNUE 110 YACTSIM.

35. OmpeneneHHBIN WHTETpaN Kak NpeAeNl WHTETPaIbHON CYyMMBI,
€ro CBOMCTBA.

36. ®opmyna Heiotona — Jleiiornma. OCHOBHBIE CBO¥CTBa
OTIpeNIeNIEHHOTO MHTEerpaa.

37. BeluncieHHE ONPEIeIEHHOTO HHTErpasia (3aMeHa epeMEeHHOM,
UHTETPUPOBAHUE MO 4YacTsM). MHTErpupoBaHHE YETHBIX U
HEYETHBIX (QYHKIMH B CHMMETPHYHBIX IIpeesiax.

38. HecoOcTBeHHBIE HHTETPAIBI.

39. T'eomerpuueckre 1 (GU3NUECKHE MPUIOKEHUS ONPEIETICHHOTO
HHTErpaja.

40. O6nactes onpenenenuss @OHII. IIpexen, HeNpepeIBHOCTD.
CpoiicTBa  (DyHKIMI, HENPEpHIBHBIX B  OTPAaHUYECHHOM
3aMKHYTOH 00IacTH.

41. YacTHbIE MPOU3BOAHBIC TIEPBOTO TOPSAKA, NX TEOMETPUIECKOE
HCTOJIKOBAHHE.

42. YacTHbIC IPON3BOIHBIE BHICIINX MOPSIKOB.

43. MuddepenmppyeMocts u NONHBIHN auddepernman QyHKINN.
HuBapuanTHOCTH (HOPMBI OTHOTO HuddepeHnraa.

44. Tlpumenenue mnonHoro auddepeHMaa K MNPUOIMKSHHBIM
BeryucieHus M. [luddepeHnnansl BHICIINX MOPSIIKOB.

45. TlpousBoaHas ciioxHOU GyHKimHU. [TomHAsT MPOU3BOIHAS.

46. TuddepeHunpoBanue HEIBHOW (QYHKIMU.

47. KacarenpHas INIOCKOCTh X HOPMalb K MOBEPXHOCTH.

48. DxctpemMyMm (yHKIMH JBYX TepeMeHHBIX. HeoOxommmoe wu
JOCTAaTOYHOE YCJIOBHE IKCTPEMYMA.
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49. HauOonpliee ¥ HauMeHbLIEE 3HaYCHHN (YHKINN B 3aMKHYTOH
obnacTH.
1 kypc JeTHAA ceccus

50. Jduddepennmanpable ypaBHEHNS: OCHOBHBIC TIOHATHA. 3a/1a4H,
mpuBOAIKE K T HepeHIMATbLHBIM YPABHEHUSIM.

51. Teopema cCylIecTBOBaHUSI U EIWHCTBEHHOCTHU
i hepeHInanTbHOTO ypaBHEHHS.

52. VYpaBHEHUs C pa3AeSIONIMMUCS IEPEMEHHBIMU.

53. OmHoponssie AuddepeHnatbHbIe ypaBHEHU 1 OpsIKa.

54. Jlunelinsle ypaBHeHus. YpaBHeHus bepHymmn.

55. VYpaBneHue B noiHbIx nuddepennuanax.

56. uddepeHnyaibHble ypaBHEHHS BEICIINX TOPSAKOB: OCHOBHBIC
TIOHSTHSI.

57. VYpaBHeHus, AOIMyCKAaIOUINE TOHKEHNE TOPSIKA.

58. Jlunetinsie muddepeHnnaIbHbIe ypaBHEHHUS BHICIINX MTOPSIKOB.
Wuterpuposanne JIOAY ¢ moctosHHEBIME KO3 PHIIICHTAMHU.

59. Jlunetinsie Heomunoponusie Y. CTpykTypa OOLIETO pemieHHs
JIHAY.

60. JluckpeTHas ciydaiiHas BeIWMYHMHA W CIOCOOBI €€ 3amaHusl.
DyHKIMSI pacIpeeNICHUS.

61. Maremarudyeckoe  OXHIaHUE
BEJIMYMHBI U €T0 CBOUCTBA.

62. Jluctiepcus IUCKPETHOW CiiyuyailHOI BeIMUYMHBI U €€ CBONCTBA.
CpenHee KBaJIpaTH4EeCKOE OTKIIOHEHUE.

63. HempepriBHast cnydaiiHas BeIMYHHA.
pacnpesaeneHusl.

64. I110THOCTH BEpOSTHOCTH HENPEPHIBHOM CIy4YailHOM BEIMYMHBI
u eé cBoiicTBa.

65. UucnoBble  XapaKTEPHCTUKH
BEJIMYMH.

peleHus

JTUCKPETHOM

cIy4aiiHOM

CBoifcTBa  (yHKIMM

HETIPEPBIBHBIX  CIIy9aiHbIX

OIIK-2.2

Brioupaer
MaTeMaTHYECKHE,
(usuueckue, Gusmko-
XUMHYECKHUE,
XUMHUYECKHAE METO/IBI
JUISL pELICHUS 32,14
npodeccroHaNBHOM
JESITeIbHOCTH

IIpumepnvie 3a0anus u 3a0auu
3aganmne 1. CocTaBpTe QITOPUTM PEIICHUS . . ... 3aJa49H.
3agaua 2. Beraucnure npezaen mo npaswry JlomuTans

lim aresin (2x-4)

x—>2 x2 —4

3aganmne 3. Chopmynupyiite HCOOXOIUMOE YCIOBUE IKCTPEMyMa
(GYHKIMM  OJIHOW TIEPEMEHHOM.

3anaua 4. KakoB reoMeTpUUYECKU CMBICI ONPEIETICHHOTO UHTerpaa
OT JaHHON (YHKIMH B JAHHOM WHTEpBaJe B IEKapTOBOM CHUCTEME
KOOpAWHAT?

Hpu.zuepubte npakmuueckue 3a0aHUs 071 IK3AMEHOB U 3auema:

1 A A, 44, .
. [laHbl KOOPAMHATHI BEPILUH IUPAMUbI :

A(53;6), 4,(221), A4 (-1;01), 4,(—46;,-3).
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Haiitn: 1) mny pedpa A4, ;  2) yrox mexnay pebpamu Ad,
u A1A4 ;

3) yron mMexay pedbpom A4, U TPAHBIO A4 ; 4) nnomanb
rpaHu A4, 4, ; 5) 00beM nupamMuIBL.

2. 2. B Tpeyrombshuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAWTH JUTMHY BBICOTHI U3 BEPILUHBL A.

3. 3. HammcaTh KaHOHHYECKHE U ITapaMETPUIECKUE yPAaBHEHHS
psiMO#A, Tipoxoismiet uepes Toukn M(2,1,-1) u K(3,3,-1).

4. 4. CocTaBUTb ypaBHEHHE IUIOCKOCTH, IPOXOJAILIEH yepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. JlokaszaTk, 4yTO MpsIMBbIE NapajlIECIbHbI:

x+y—-z=0
x+2 y-1 z
3 2 1 " x—y—-5z-8=0

6. Boruncnure npeaensl:

4 .
2) 1+4)2c X - im 3x arcsm%x B)
oo x +3x° 4+ 2x x>0 COSX —COS™ X
h.mx/Zx— —\E'
x—3 x_3

d )
7. Hatinure d_y i yHKOUMiE: a) Y = e4x . 0)
X

x=ctg2t,
y = In(sin 2¢).
8. Haiitu HeonpeenEHHBI  HHTETPAI: a) ISiﬂ 3x-cosSxdx,

6)J' 1-cosx dx B) I(2x+5)'exdx.
(x—sinx)®

V20 xdx

'! \/x2+5.

10. Haiitn rutomans  Qurypsl, OrpaHMYEHHOW JIMHUSIMH:

9. BeIYMCIUTE OIpeieaeHHbIN HHTETpall

x=4, y2=4x.

11. HaiiTi 1 mocTpouTh 007IaCTh OnpeesieHus QyHKIHH

u=49-x>-y° +(x—y)3.

12. Hatitu momHbI  quddepeHnman  QyHKIUH:

z=x Iny—sin2xy.
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13. HailiTu uacTHble MPOU3BOJIHBIE IIEPBOTO MOpPSIKA

obyskunmn: Z = 5)(?2)23 +In(x+4y).

14. Harmucatp ypaBHEHHE KacaTeIbHON INIOCKOCTH U HOPMANHU K

TIOBEPXHOCTH Z = w/xz + y2 B Touke (3,4, 95).

15. Peunre 3ajauy Komm:  ycos® xdy = (y2 + l)dx , y(O) =0.

16. Haiinure oOree pemenne qudhepeHnnanbHOTo ypaBHEeHUs
y"+y =e?*

17. Ipu goctaBke ¢ 3aBoaa Ha 6a3y 1000 pagnonpreMHHUKOB, ¥ 55
BBIIIIIY U3 CTPOs TaMIibl. HaliTH BEpOATHOCTB TOTO, YTO B3STHIN
HayJa4dy NpUEeMHHK OyJeT HCTIPaBHBIM.

18. IIpuHrMaeM BEPOSTHOCTH POXKICHUS MaJIbunKa U JIEBOYKH
paBHBIME. HaiiTi BEpOsTHOCTB TOTO, 9TO cpean 10 HOBOPOXKIEHHBIX
6 OKaXyTCS MAJTbYMKAMHI.

19. JlaH 3aK0H pacipeneieHus JUCKPETHON CIy4ailHOI BETMYUHBL:

Xx: | 110 | 120 | 130 | 140 | 150

p: |01 02]03]02]02

BBIYUCIIATH €€ MATEMATUYICCKOE OKNIAHNUE, TUCTIEPCUIO U CPETHEE
KBaIPATUYICCKOC OTKIIOHCHUC.




Ilpumepnsie npakmuueckue 3a0anus

3aganmne 1. Cucrematm3upyiiTe 1 0000IIUTE BCE KITFOUEBBIC TIOHITHS
Y IIPUEMBI PELICHHUS THUIIOBBIX 337124 1o TeMe «[Ipou3BoaHas» u
«[IpumeHeHne MPOM3BOAHON MPH UCCIEIOBAHNH (YHKIUID).
Pesynbrat oopmuTe B BHIE TAOIHUIIBL.

3agaua 2. [{na penienus 3aa4u caenaite cxeMaTHIECKUH 4epTex U
MoJIy4uTe (PYHKIIMOHANBHYIO 3aBHCUMOCTD 110 YKa3aHHUIO K 3ajiaye.
HatinuTe 06macThb onpeneneHus 3Toi (pyHKIH 0 CMBICITY 3a/1a9H.
Brruncnure 3Ha4eHHs 3TON (QYHKIMN MTPH TPEX Pa3INIHBIX
3HAYEHMsIX aprymeHnTa. Mccnenyiite GpyHkuuro Ha HanbosblIee 1
HanMeHblee 3HaueHns. OTBEThTE Ha BOIPOC 3a/1aUH.

«Ceyenue TOHHENS MMeeT (OopMy NPSMOYTOJIBHUKA, 3aBEPILIEHHOTO
nonykpyroM. [lepumerp ceuenus 18 m. [Ipu kakom pannyce
MOJYKpYTa IUIOMAah CeYeHUs Oy IeT HanOOIbIIen?)

OG603HaUBTE PajUMyC TOJTYKPYTa Yepe3 7 U BHIPA3HTE TLIOMAIb O

cedenns kak ¢pynknmo ot 7': S =S5(r).

3apanume 3. Ha kakoii BbICOTE T HaJl LIGHTPOM KPYTJIOrO CTOJIA
paanyca a cleyeT MOMECTHTH JIAMITY, YTOOBI OCBEIIEHHOCTH Kpast
cTona 6bu1a Hanbombmeii? (CaMOCTOATENBHO MTPOaHAIU3UPOBATH -
3HaHU, METOABI KAKOTO pa3Jiesia MaTeMaTHKH MOTPeOyIoTCs st
pelIeHus TaHHOH 3a1a49n).

IIpumepnvle npuknaonsie 3a0auu u 3a0aHUA

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

3anaua 1. [IpoBeputsb, jexar I TOUKU , R

C(2;2;3)  D(10;14;17) y
u B OJIHOH TIJIOCKOCTH.

3agaua 2. [Ipy mocTpoeHHH BUCSYETO MOCTa depe3 peuky « Tuxas» u

BBISICHEHUH HaJIS)KHOCTH COOPY>KEHHMS, CTYJEHTHI CTPOHOTpsiIa

CTOJIKHYJINCH C PEIICHUEM CIICAYIOLIEeH 3a1a9u:

Tpoc, noABELIEHHBIH 3a 1Ba KOHLIA HA OIMHAKOBOM BBICOTE, UMEET
(dhopmy myru mapadoisl. PaccTosiHEE MeX Ty TOYKaMU KPETUICHUS
paBHo 24 M. ['myOuHa npornda Tpoca Ha pacCTOSHUU 3 M OT TOYKH
kpemieHus pasHa 40 cM. Onpenenuts riyOuHy mporuda Tpoca
MOCepeINHE MEXKIY KPEIUICHUAMHU.

F=(1;2;5)
QJICKTPOCTATUYCCKOIO IMOJIA, IO IEPEMEIICHUTIO DJICKTPHUICCKOTO

M, =(0;4;2) M, =(4,7;4)

B TOUKY .

3amaua 3. Haiitu paboty cuisl

3apsizia U3 TOUKU

. X—COSX
lim ——

3ananmne 4. [TokaxuTte, 4To mpepen 7 X +€0SX  ge MOKET OBITh
BbIYMCIIEH 10 npaBuiy Jlonurans. Haligure 3T0T penen Apyrum

CII0COOOM.
3aianue 5. 3aBUCHUMOCTb [TyTH OT BPEMEHH IPU MPSIMOIUHEHHOM

1
3 2
JIBJKCHUU TOYKHU 33/1a€TCSl ypaBHEHUEM S = gt +2t° -3 , TIe




S -TyThBM,a [ BpeMms B C. Berumenunre ee ckopocTb U yCKOpEHHE

B MOMeHT BpeMenn [ = 4c .

_a_ 2
3agaua 6. K rpaduxy pyHximm f (ﬂ =3y B €T0 TOYKE C

i =1 .
abcruccoit ? IpoBeJicHa KacaTenbHasd. Haiitu miomanp
TPEYTOJIbHIKA, 00pa30BaHHOTO KacaTeIbHOW U OTPE3KaMH,
OTCEKAaeMBIMH €10 Ha OCSIX KOOpAHHAT.

3agaua 7. B mapke aTTpakuoHOB ropoaa N OJMH U3 OTPE3KOB
TPAEKTOPUU JIBIXKEHUS M0€3/1a B « AMEPUKAHCKUX TOPKaX»

s(t)=Asm(wt+@,)

TIPEACTABISET COO0H CHHyCONAy:
®o U (0 — U3BECTHBIEC UUCIIA.

,Tme A,

OHpeI[eJ'II/ITB YT'OJI HaKJIOHAa K TOPU30HTY MMOCETUTECIIS ATTPAKIIMOHA I[
B MOMEHT BPEMEHHU [ €ro ABMXKCHHUS 110 3TOMY OTPE3KY.

3ananue 8. [logymaiiTe, ¢ MOMOLIBIO CPEJCTB KAKOTO pasjaeia
MaTeMaTHUKHA MOKHO PEIINTH CIEAYIONIYIO 3a/1a4y.

«[Is yOOpKU CHera Ha yJIuIax ropojia UCIoIb3yKTCs
cHeroyoopouHbie MaruHbl. OHE PabOTAIOT B TCUCHHUE CBETIIONO
BPEMEHH CYTOK C 6 10 18 9acoB ¢ MOCTOSIHHOW CKOPOCTHIO YOOPKH
crera 400 (m*/4). I3sMeHeHre 00beMa CHETA, BHINAIA0MIEro Ha
VIIUIIBI TOPOJIa B TOPOJE B TCUCHHE CYTOK, MOJKHO OITACATh

ds 2
— =120 - 5¢ . S(I)

t rae
=
)’O_I_

yYpaBHEHHEM — 00BeM cHera (B M),

3 4
BBINABIIETO 3a BpeMs f (B 4acax 24. B moment BpEMEHU

1=0ya yaunax ropoaa aexut 1000 M> cHera. YCTaHOBHTE

COOTBETCTBHEC MEXKY BPEMEHEM ¢ U 00BeMOM CHEra, JIC)Kallero Ha

S@)»

YIIUIaX ropoaa

CocraBbTe MATEMATHYICCKYIO MOACIb 3TOH 3aavur U peuinTe e€.




0) Hopsiiok nNpoBeieHUsI MPOMEKYTOYHOI aTTecTalluM, IOKA3aTeJ U KPUTepPUH OLIEeHUBAHMS:

[IpomexxyTouHast aTTecTalus 0 TUCUUIUIMHE «MaTeMaTHKa» BKIIOYAET TEOPETUUECKUE BOMPOCHL,
TTO3BOJISIOIINE OIICHUTHh YPOBEHD YCBOCHUS O0YUAIOIIMMUCS 3HAHUH, U TPAKTUICCKUE 3aIaHuUs,
BBISIBJISIONINE CTETIEHb CHOPMUPOBAHHOCTH YMEHHI U BIIaJICHUIA, TPOBOIUTCS B popMe dK3aMeHa
OK3aMeH 110 JIaHHOW JUCIUIUIMHE IPOBOUTCS B YCTHOM (POpME 10 SK3aMEHAIIMOHHBIM OUIeTaM, KaXKIbIi
13 KOTOPBIX BKJIFOYAET 1 TEOpeTUUECKUi BOIIPOC U TPU MPAKTUYECKUX 3aJaHUS.

Iloxa3zarenu u KPUTECPUH OLICHUBAHHUSA IK3aMeHa:

— Ha OIEHKY «OTJINYHO» (5 0aJITIOB) — 00YYAOIIHIICS IEMOHCTPUPYET BHICOKHI YPOBEHB
c(OpPMHPOBAHHOCTH KOMIIETEHI[UH, BCECTOPOHHEE, CUCTEMATHYECKOE M TITyOOKOe 3HaHHE y4eOHOTO
MaTepuasa, CBOOOIHO BBIIONHSCT MPAKTHUECKUE 3a/IaHuUs, CBOOOIHO ONEPUPYET 3HAHUSMU, YMEHUSIMU,
MPUMEHSET UX B CUTYaIlHsIX MOBBIIICHHON CI0KHOCTH.

— Ha OIICHKY «Xopouoy (4 6amia) — o0yJaromuics IEMOHCTPUPYET CPEAHUN YPOBCHD
c(hOpPMHUPOBAHHOCTH KOMITETCHIH: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAJTIUTHUYCCKUX OIl€paluiax, I€peHOCe 3HAHUH
Y YMEHHI Ha HOBbIC, HECTAH IAPTHBIC CUTYAI[HH.

— Ha OLIEHKY «Y/I0BJIETBOPUTEIbHO» (3 Oasia)— o0ydaromuiics AEMOHCTPUPYET IOPOTOBbI ypOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMH: B X0JI€ KOHTPOJIBHBIX MEPOIIPUSATHH JOMYCKAIOTCS OIIHOKH,
MIPOSIBIIACTCS OTCYTCTBHE OTACIbHBIX 3HAaHUH, YMECHUI, HABBIKOB, 00YYarOIIHICS UCIIBITHIBACT
3HAYUTEJIbHBIE 3aTPYAHEHUS IIPU ONIEPUPOBAHUM 3HAHUAMHU M YMEHHUSIMU IIPU UX MTEPEHOCE HA HOBbIE
CUTyaluH.

— Ha OIEHKY «HeyI0BJIeTBOPHUTEIbHOY (2 Oaiia)— o0yJaromuiicss IEMOHCTPHPYET 3HAHUS He Ooee
20% TeopeTHYECKOro MaTepuaia, JoMyCcKaeT CyICCTBCHHBIC OIIMOKU, HE MOXKET IMOKa3aTh
WHTEIUIEKTYaIbHbIC HABBIKH PEICHHUS IPOCTHIX 33724 MM HE MOXKET [TOKA3aTh 3HAHHS JaXe Ha YPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIIHH.

— Ha OLIEHKY «HeyI0BJIeTBOPHUTEILHO» (1 6ait) — oOydaronuiicss He MOXKET MOKa3aTh 3HAHUS Ha yPOBHE
BOCTIPOM3BEICHUS U 00BSICHEHUS HH(POPMAIMU, HE MOXKET IT0Ka3aTh HHTEJUICKTYaIbHbIE HABBIKH
pelIeHns IpOCThIX 3aa4.
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