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1. [leab ocBOEHMS TUCHMILIUHBI

Ilenpto ocBOeHMsI TUCHMILIMHBI «Bpicias mMaremaTuka» sBISeTCs (OPMHPOBAHHUE KOMIIETECHLIMH
oOyuJaromerocsi B 001acTd MaTEMAaTHKH.

[IporpamMa cocraBieHa B COOTBETCTBUM € TpeOoBaHusMH DenepanbHOr0 TOCYAapCTBEHHOTO
0o0pa30BaTeNpHOTO CTaHAApTa BBICHIETO OOpa3oBaHus MO HampasieHuio moarotroBkun  38.03.10
KunniHoe X034HCTBO U KOMMYHallbHasi HHPPACTPYKTypa.

JucuuminHa oTHOCUTCS K o0si3aTenbHOM 4yacTd, binoka 1 «lucuuniaueel (MOAYJIM)» OCHOBHOM
npodeccuoHanbHOM  00pa3oBaTelabHOM Mmporpammbl  <«OKwiniHoe XO3sMCTBO M KOMMYHaJIbHast
uHpacTpyKkTypa». Jucuunimnna sBisercs: 00s13aTeIbHON K H3yUECHHUIO.

2. TlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHOM NPOrpaMMbl

Kon 1 HaMeHOBaHHE KOMIIETCHLIUH Kon 1 HaumeHOBaHUE HHAWKATOPA
(pe3ynbpTaT OCBOCHUS) JIOCTHXKCHHSI KOMIIETCHIIUH
OIIK -3 Crioco6eH ncrop30BaTh rOCYIapCTBEHHYIO OIIK -3.2 [IpuMeHeHuss MaTeMaTUYECKOTr0
WHPOPMALIMOHHYIO CHCTEMY JKHIIUIIHO-KOMMYHAJIBHOTO XO3HCTBA | anmapara Ipy pelieHHN COIMaIbHbIX U
JUISL PeIIeHUs 3a/1a4 1o cOopy, 00padoTKe, XpaHEHHUIO, po(heCcCUOHAIBHBIX 33144
MIPENOCTABICHUIO, PA3MEILECHHIO U HCIIOIb30BaHUIO HH(POPMALIUHU O
KUITAIITHOM (POHJIE B KOMMYHAIBHON HHPPACTPYKTYpE, OIIK -3.4 Ilpencrasnenne napopmanuu c
HCIIONB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHONOTUN M | TTOMOLIBIO HHYOPMALOHHBIX H
TIPOrPaMMHbIE CPE/ICTBA TIPU PElIEHHH MPOPECCHOHANBHBIX 3aay. | KOMIBIOTEPHBIX TCXHOIOTHil

Kona u nHaumeHoBaHue HHAMKATOpa HanmeHoBaHue nokasartess OlleHUBaHUS
TOCTHKEHHUS KOMIETCHITUU (pe3ynbraTta 00y4eHHs 10 TUCITUTLINHE)
OIIK -3.2 Tlpumenenust 3HaeT CKalspHOE, BEKTOPHOE M CMEMIAHHOE MPOM3BEACHUS BEKTOPOB U HX
MaTEMaTHYCCKOro allapaTa IIpu | fpuioxeHust B TeOMETpUU B (QU3UKeE, MPSIMBIE, TNIOCKOCTH, KPUBBIC JINHKH |,
PCHICHUA COIUAIIbHBIX 1 MOBEPXHOCTH W CIOCOOBI MX 3a/laHWs, KOOPAWHATHBIA METOA B
npO(ecCHOHANBHBIX 33124 AHAJIMTUYECKON reOMETPHH, THITHI IIOBEPXHOCTEHN 2-T0 MOpsIKa

3HaeT OCHOBHBIC 3aKOHOMEPHOCTH M COOTHOLIEHMS, NPUHIUIBI TEOPHH
BEPOATHOCTEN U MaTEMATHYECKON CTAaTHCTUKH, OCHOBHBIE TEOPEMBI TEOPHH
BEPOSITHOCTEM, 3aKOHbl PACHPENEICHUsI JUCKPETHBIX W HENPEPBIBHBIX
CIlyyallHbIX BEJMYMH, 3aKOH OOJBIIMX YHCE U €ro MNPHUMEHEHHE,
LIEHTPAJIbHYIO IPEJEIBHYIO TEOPEMY U €€ IIPUMEHEHHE, BEPOSITHOCTHBIE
METOJIbI PacueTa HaIeXKHOCTH

HNMeer HaBbIKM HAYaJIbHOIO YPOBHS DPELICHUS WHXCHEPHBIX 3a7ad
METOAaMU BEKTOPHOH anreOppl M aHAIMTHYECKOH I'€OMETPUH, ONMHCAHUS
reOMETPUUYECKHX OOBEKTOB C IOMOIIBI0 MAaTEMaTHYECKOro ammapara
BEKTOpPHON  anreOpsl W aHAJUTHYECKOM  T'eOMETPUH,  HCIIONb3YS
KOOPJMHATHBIA METOJ

HNMeer HABBIKM HAYAJbHOTO YPOBHSI BEPOSTHOCTHOIO M CTATHCTUYECKOTO
aHalM3a PACYEeTHBIX M OKCIIEPUMEHTAIbHBIX JMJaHHBIX, MONyYEHHBIX U3
OOIIEHH)KEHEPHBIX M CHENHANBbHBIX JHCIUILUIMH  MPO(HECCHOHATBHOM
HaNpaBJIEHHOCTH, MEPBUYHON CTaTUCTUYECKON 00paboTKH
JKCIIEPUMEHTANBHBIX  JaHHBIX, COCTAaBJICHWS  BAapPHAIIMOHHOTO  pAna,
TPYNIMPOBKHU JAHHBIX, HAXOXKICHUS YHUCIOBBIX XapaKTEPHUCTHUK,

[IOCTPOEHNUS THCTOIPaMMBI, aHAJIN3a MOJTYYEHHBIX PE3YJIbTaTOB

OIIK -3.4 [Ipeacrasnenme 3HaeT mpocTeie CrocoObl MPEACTaBICHUS CTATHCTUYECKUX ITaHHBIX C
“H(OPMAIIUU C TIOMOIIIBIO ITOMOIIBIO HH(POPMAIIMOHHBIX ¥ KOMITEIOTEPHBIX TEXHOJIOTHH
MH(OPMAITMOHHBIX U HMeeT HaBBIKH HAYAJIBLHOTO YPOBHS TIPEICTABICHHS CTATUCTUYCCKUX

KOMITBIOTECPHBIX TEXHOJIOTUH JaHHBIX C ITIOMOIIIBIO I/IH(bOpMaL[I/IOHHBIX 1 KOMITBIOTCPHBIX TEXHOJIOTHI




Nudopmanus o GopMupoBaHUM U KOHTPOJIE PE3YJIbTaTOB 00yUeHUs npecTaBieHa B DonHe
oneHouHbIX cpeacts ([Ipunoxenne 1).

3. prnOEMKOCTL AUCHHUIIJINHBI 1 BU0B y‘leﬁHbIX 3aHSATHI 10 TUCHUIIJINHE

OO1ast TPYA0EMKOCTh AUCHHUILUIMHBI cocTaBisgeT 9 3au€THbiX eaunull (324 akaleMHUUECKUX Yaca).
(1 3auemnas eounuya coomeemcmeyem 36 axademuyeckum yacam)

BI/I,I[aMI/I y‘le6HBIX 3aHATHH U pa6OTBI 06yqa}omer0051 MO AUCHUIIIMHEC MOT'YT ABJIATHCA.

O6o3HaueHUE Bupl yueOHBIX 3aHATHH U pabOTHI 00yJaromIerocs

J Jlekuun
JIP JlaGopaTopHbie paboThI
I13 [IpakTrueckue 3aHATUS

Koll KoMnbroTepHslii TpakTUKYM

KPII ['pyrmoBkie ¥ MHAMBUIYAIbHBIC KOHCYJIBTAIIUH 110 KYPCOBBIM paboTaM (KypCOBBIM

IIPOCKTaM)
CP CamocTtosTenbHas paboTa 00y4aronierocs B epuoj] TEOPETUYECKOro 00ydeHHsI
K CamocTosTenbHas paboTta 00y4aronierocs u KOHTaKTHast paboTa obyuarorerocs ¢
MpernojaBaTesieM B IEPUO] IPOMEXKYTOYHON aTTecTalluu

Cmpykmypa oucyuniuHul.

KommuecTBo 9acoB mo BuaaM ydeOHBIX

o N
HanmMeHoBaH1e pasiena 5 3QHATHI U paboTHI 00YYAIOIIErocs Popmbl IPOMEKYTOUHOH
No ‘12’ aTTeCTallMH, TEKYLIETO
JUCTIATLTAHBI 5 o ae) E | E =9
ol B = = § & O X KOHTPOJISL yCIIEBAEMOCTH
! BeKTOEHaH anrebpa Jomamrnee 3aganue Nel
TUHEeHHas anreopa. 1| 10 - 12 - )
AHamuTHYECKast TEOMETPHS (I pasnen)
Jlomamuee 3amanue No2
2 Bgenenue B ananms. (2 paszen)
Hupdepennmansioe N 1| 16 - 26 - i 64 | 36 Jomamnee 3amanue Ne3
HCYHCIICHUE (DYHKIIMH OJTHOW U (3 paszien)
HECKOJIbKHMX MEPEMEHHBIX pasit
Konrtponbhas padora Nel
3 WnTerpanbHoe ucuncieHne
9 . | 1] 6 - 10 - (1 pazmen)
(hyHKIIMH OJTHOY TIepeMeHHOH
HUroro: 1] 32 - 48 - - 64 | 36 Ox3ameH Nel
4 Jlomainee 3ananue Ned
(4 pazmen)
Teopus BepodaTHOCTEN 2| 8 - 16 8 Konrtponbhas pabora Ne2
(4 paznmen)
Jomainee 3aganue NoS
5 - 53 | 27 | (5 paszgen)
Jlomamuee 3amanue Neb
MaremaTtrueckas craTucTuka | 2 | 8 - 16 8 (5 pasnen)
KoHntposbHOE 33aH1E IO
Koll
(4.5 pasnmen)
Hroro | 2 | 16 - 32 | 16 | - 53 | 27 Ox3ameH No2
HUroro |1,2| 48 - 80 16 - 117 | 63 Oxk3amen Nel, No2

4. Copep:xanue TUCHHUILUINHBI, CTPYKTYPHPOBaHHOE 110 BUAaM Y4eOHBIX 3aHATHI U pa3aejaM




[Tpu npoBeieHNH ayTUTOPHBIX YU4EOHBIX 3aHATHI MPEIYCMOTPEHO MPOBEICHHUE TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTH:

e KOHTposibHbIE paOOTHINe] 1 Ne2,

e KOHTpoJsbHBIE 3aanus o Koll.

4.1 Jlexyuu
Hanmenosanne .

Ne Tema u conepkanue JeKIH
paszena AUCHUIUIMHBI

1 | BekropHnas anreOpau | 1.1 Onpeaenurenn BTOPOro M TPETHEro MOPSAKA M MX CBOMCTBA. BhruncicHue
TUHEeWHas anredpa. OTpeNleNIUTeNIel TPEThero TMOopsAKa Pas3oKEHHEM MO CTpoKe (CTOJiOILy).
AHanuTHyecKast Onpepenurenu N-To MOPSIKA, UX BEIYUCIICHHE.

TEOMETPHS 1.2 Marpuiet u aevicteust Haj HuMH. OOpartHast Mmatpuia. COOCTBEHHBIE YHCITA
U COOCTBEHHbIE BEKTOPHI. Vcronb3oBaHuEe COOCTBEHHBIX YUCENI B MAaTPUYHOM
WCUUCIICHUH
1.3 Pemenne cuctembl anreOpanmdecKuX JWHEHHBIX YPaBHEHHH C ITOMOIIBHIO
obpatHo#t MaTpuibl, 1o hopmynam Kpamepa, metonom ['aycca
1.4 JluneiiHple onepaly HaJ BEKTOpaMH M UX CBOWCTBA. PaznoxkeHne BeKTOpa
1o 6asucy. BeKTOphI B IPSIMOYTOJILHOM CUCTEME KOOPIHHAT.

1.5 CkansgpHoe, BEKTOPHOE M CMEIIAHHOE IIPOM3BEICHUS BEKTOPOB; HX
OTIpeJieNIeHNsI, OCHOBHBIE CBOWCTBA, CHOCOOBI BHIYMCICHHS W TPUMEHEHHS K
PELICHUI0 TEOMETPUYECKUX M (QU3MUYECKHX 3ajad (3agada o paboTe CHIIBI, O
MOMEHTE CHIIBI).

1.6 IIpsimas Ha mIOCKOCTH (pa3NMUYHbBIE BUIBl YpaBHEHHUU NpsiMoii). BzanmHoe
pacrmoioxeHne 2-X MpsiMbIX.

1.7 VYpaBHEHHs IUIOCKOCTEHl W HMX B3aUMHOE pacrojoxeHue. llpsvas B
MPOCTPaHCTBE. BbIBOA ypaBHEHU NPSMOM.

1.8 KpuBble 1 TOBEpXHOCTHU 2-TO MOPSAKA; UX KAHOHUYECKUE YPaBHEHUS U
MIOCTPOCHHE.

2 BBenenue B ananus. 2.1 ®yskmus oxHolt mepemenHoil. I[lpemen dyakmun. beckoHedHO Manble u
HuddepennmansHoe | 6eckoHeuHo Oombmivie (yHKmuu. [loHSATHE O CXOAMMOCTH  YHMCIIOBOM
ucuuciieHne GyHKIUN | TOCIeJ0BATeILHOCTH.

OJIHOHU 1 HecKoNbkuX | 2.2 Ilpupamenne ¢ynkuun. HermpepslBHOCTS PyHKIMK B TOUKE U HA HHTEPBAJIE.

NEPEMEHHBIX Touku pa3peiBa, UX KJIaCCUPUKALHSL.

2.3 TlpousBoaHas QyHKINH, €€ TEOMETPUIECKUN 1 MEXaHHUECKHIH CMBICIIBL.
[MpaBuna nuddepentmpoBanus. [lapamerpudeckoe 3aanne QyHKIHH.
2.4 Jludbdepennman QyHKINH, €r0 reoMeTpuyecKuil cMeici. llpuveneHue
muddepernnana B MpuOIMKEHHBIX BEIYUCICHUSX.
2.5 OcHoBHble TeopeMbl Au(DEPEHINATHLHOTO  WCUUCIEHHS W HUX
reomerpuyeckas wunoctpamus. [Ipasuno Jlonurans.
2.6 Bospactanne wu yObiBaHne (YHKIMU Ha WHTEpBaNe. OKCTPEMYM,
HauOoJblliee ¥ HaWMeHbllee 3HaYeHWE (QYHKIWUH OJHOM IepeMEeHHOH Ha
MHTEpBAJe.
2.7 Brpimyknoctb, TOukM nepernba KpuBod. AcumnToThl. OOmas cxema
UCCIIeIOBaHUsT QYHKIMH OJTHOH IMepeMeHHOH.
2.8 OyHKUMS HECKOJIBKUMX IE€PEMEHHBIX, o0nacTe omnpeaenenus. lIpenen
¢GbyHKUIMHM BYyX HepeMeHHbIX. HempeprIBHOCTH (QYHKIUH B TOYKE U B OOJIACTH.
HacTHbIEe IPOU3BOIHBIE; UX TEOMETPUYECKUI CMBICI.
2.9 DkcrpemMyM (DyHKIMHM JBYX TNepeMeHHbIX. HaxokJaeHue HamOOoIbIIEro u
HaVMEHBIIIEr0 3HAYeHUH (YHKIUM JIBYX T[EpPEeMEHHBIX B 3aMKHYTOU
OrpaHUueHHOH 001acTH.

3 | UnrterpanbHoe 3.1 IlepBooOpa3nas. TeopemMa 0 pa3HOCTH NEPBOOOPA3HBIX, HEONPEEICHHbIH

ucurciIeHne QyHKIUN
OJIHOM TIEpeMEHHOM

uHTErpasl. MeTo/Ibl HHTETPUPOBAHHUS, UCTIONH30BAHKE TAOIHI] HUHTETPAJIOB.
3.2 3ajmaua o MiOMmAAM KPWUBOJIWHEHHOW Tparenuu, MPUBOJIAIIAS K MOHITHIO
ONpENIETICHHOTO WHTETpaia Mo oTpe3ky. OnpeneneHHbId HHTETpal M0 OTPE3KY




(ompeneneHre, OCHOBHBIC CBOWCTBA).

3.3 Brruucienue omnpeaenenHoro uarerpana. ®opmyna Herorona-Jlelionuia.
HecoOcTBeHHBIN HHTETpaI, ONIPE/ICIICHUE ¥ BRIYHCIICHUE.

3.4 TlpunoxeHus onpeAeTICHHOr0 UHTErpalia B TeOMETPHUH.

3.5 Teopemsl 00 orieHKe, 0 cpeiHeM, 0 AuddepeHITMpOBaHIH HHTETpaJIa C
MIEPEMEHHBIM BEPXHUM TIPEICIOM.

Teopus BeposaTHOCTEN

4.1 Cnyyvaiinple coObiTHs. AnreOpa coObiTui. OTHOCHTENbHAs YacToTa.
Knaccuueckoe, reoMeTpruECKOe, aKCHOMAaTHYECKOE OTPEIEIEHHUS BEPOSITHOCTH.
4.2 OCHOBHBIE TEOPEMBI TEOPHU BEPOSITHOCTEH. 3aBUCHMOCTh U HE3aBUCHMOCTD
coowprtnii. Hanexxnocts snementa. HanexxHocts cxem. @®opmyrna moaHOR
BeposTHOCTH U (opmymna baiteca.

4.3 Cxema bepuymm. ®opmyna Bepuymmu. JlokanbHas W WHTErpayibHas
¢dopmynsl Myaspa-Jlannaca n ux npumenenue. @opmyna [lyaccona.

4.4 JluckpeTHble M HENpPEPHIBHBIE CIIydailHble BENUYMHBI. DyHKIUS
pacripefefieHus], IUIOTHOCTb BEPOSTHOCTH UM  YHUCIOBBIE XapaKTEPUCTUKU
(MaTeMaTH4ecKoe OKUIAHHE, AUCHEPCHS, CPEAHEKBAAPATUIECKOE OTKIOHEHHUE
Y UX CMBICH).

45 O030p OCHOBHBIX pacmpeneneHuii (6mHommampHOe, IlyaccoHa,
paBHOMEpHOE,  IIOKaszaTelbHOE,  HOpPMajbHOE  pacmpenesneHus).  Ponp
HOPMAaJILHOTO pacrpeeieHus (IpUMepHI).

4.6 3akoH OONBLIMX YWCEN W €ro npuMmeHeHwe. lloHATHE O UEHTPaJIbHOM
MpeJIeNbHOM TeopeMe U ee IPUMEHEHHE.

MaremaTtnueckas
CTaTUCTHUKA

5.1 Ilpemmer MaTeMaTWYeCKOW CTAaTHCTUKH. |eHepanbHas COBOKYITHOCTH H
BbIOOpKa. CTaTUCTHYECKHH psill, CTaTHCTUYeCKash (YHKUUS pachpeaescHus,
rucrorpamma. [lepBuuHas 00pabOTKa CTATUCTHYSCKUX JaHHBIX.

5.2 Todeunsle OIEHKH [apaMeTPOB  paclpeAeNieHus IO  BBIOOpKE
(COCTOATENBHOCTD, HECMEITICHHOCTD OIICHKH).

5.3 HutepBanbuble oneHkd. OThICKAHUE JOBEPUTENBHBIX HWHTEPBAJIOB IS
MaTeMaTHYeCKOro OXKHUJaHWUST H JIUCHEPCHH HOPMAaJbHO paclpeesieHHOH
CIy4allHOU BEIMYUHBI.

5.4 O6paboTka pe3ynbTaToB H3MepeHni. CriiakxnuBaHue SKCIIEPUMEHTaTbHbBIX
3aBHCUMOCTEH. MeTo 1 HaMEHbIINX KBaApaToB.

4.2 Jlabopamopnwvie pabomoi
He npedycmompeno yuebnvim nianom

4.3 IIpakmuueckue 3anamus

HanmenoBanue
paszaena IUCUUIUIMHBI

Tema u COACPIKAHNC 3aHATUA

1 | Bekropnas anrebpa u
JTUHEHHas anredpa.

AnHanutuyeckas

reoMeTpHus

OrmpeaenuTeny BTOPOTO M TPETHETO MOPSIKA, BRIYUCIICHNS, CBOHCTBA. MUHOPHI U
anredpandeckue JTOTIOHEHHUS JIEMEHTOB. Pa3nokeHne onpenennTens mo CTpoKe
u o crondiy. ®opmynsl Kpamepa.

Martpuiiel. Oneparyu Hajg Matpunamu. OOpaTHas MaTpuiia. Perienue cuctem
JIMHEWHBIX YpaBHEHUH ¢ MIOMOIIBIO 00paTHOM MaTpuibl. Metox ["aycca.
BexkTopsl B psIMOYTrofibHOM cUCTEME KOOpAUHAT; onepauuu Haj BekTopamu. OpT
BEKTOpAa, HAIpaBJSIONIME KOCHUHYCBHl BEKTOpa, MPHU3HAK KOJUIMHEAPHOCTHU
BEKTOPOB. /leneHre oTpe3ka B JaHHOM OTHOIICHUH.

CkansipHoe, BEKTOPHOE U CMELIAHHOE MPOU3BEICHUS BEKTOPOB, ONPEACIICHUS,
CBOMCTBa, BbluMcIeHUE. [IpuMeHeHHEe K PpELIEHUI0 TEeOMETPUUYECKUX U
(m3nueckux 3amad.

[IpsiMass Ha TIIJIOCKOCTH, pa3IMYHBIE BUIBI yPAaBHCHHS MPSIMOW, B3aWMMHOE
pacIoNOKEHUE IBYX MPSAMBIX, YTOJI MEXKIY HUMHU.

[ImockocTh M TipsiMasi B MPOCTPAHCTBE. YpaBHEHHE IUIOCKOCTH MO TOYKE M
HOpMaJbHOMY BeKTOpY. PasznuuHble BUAB ypaBHeHWH TmpsiMoi. B3aumHoe
pAaCIONOKEHUE TNIOCKOCTEH U MPSIMBIX.




BBenenne B aHamms.
Huddepenuuanbaoe
vcUHCcIeHne GyHKIIHN
OJIHOM M HECKOJBKHUX

Mertonpl BBIYHCICHUS TIpeAeioB. [IpUMEHEHHE SKBUBAJICHTHBIX OCCKOHEYHO
MajbiX. HempepesiBHOCTE (yHKIMH B Touke. VcciaemoBaHHe TOYEK pas3pbiBa
(hyHKIHIH.

Onpenenenne npou3BogHON. [Ipon3BoHAS CYMMBI, IPOU3BEIACHHUS U 4aCTHOTO

MepEeMEHHBIX ¢dbyaxmuit. [lpon3BonHas crmoxHOW GyHKIWMH, (YHKIWW, 3aJaHHOW HESBHO M
MapaMeTpUuecKd. YpaBHEHHA KacaTeJbHOM W HOpMald K KpPUBOW B JaHHOM
TOUKE.
[IpaBuno Jlonuransa. HWccnepmoBanme ¢yHKIMM 10 OOIIEH cXeMme: TOYKH
IKCTPEMyMa, TOUKH Nepernda, aCUMIITOTHI.
Ob6nacte ompeneneHus (YHKIMH IBYX TepeMeHHBIX. YacTHBIE MPOW3BOIHEIE
nepBoro nopsaka. [lomusiit quddepenunan. YacTHole Tpou3BOAHBIE (YHKIIUH,
3a7laHHOM HeaBHO. YacTHbIE TPOU3BOHBIE BTOPOTO MOPSIKA.
OkcTpeMyM (QYHKOMH JABYX TMepeMeHHbIX. HaumOomnbimee u  HauMeHblee
3Ha4YeHMs! (PYHKITNN, HEMPEPBHIBHOM B 3aMKHYTOW OTPaHWYEHHOM 00JIaCTH.

3 | UnrerpanbHoe Metoapl unTerpupoBanus. Tabmuna wHTerpanos. [logsenenune ¢(yHKuMM 1Ox
vcurcneHne QyHKnuu | 3HaK auddepennuana. VHTerpupoBaHHEe TPUTOHOMETPUYECKUX (PYHKIIHH.
OJTHOU NIEPEMEHHOM. WuTerpuposanue mo yactsMm. MHTErprpoBaHre pannoOHATBHBIX ApoOeil. 3ameHa

MEPEMEHHBIX I UHTETPaJIOB, COACPKAIINX UPPALMOHAIBHBIC (YHKIIH.
®opmyna HeroTona-Jleiibanna. MHTErprpoBaHre MO YacTsAM B OMPEISICHHOM
UHTErpajie, 3aMeHa IepeMEHHOW. Brluucnenwe mIomand KpUBOIMHEHHON
Tpamnenuu, oobemMa GUrypbl BpalleHHs.,
JUTUHBI KPUBOH.
4 OJNieMeHThl ~ KOMOWHATOPHKH:  TEPECTAaHOBKH, COYCTAHUS, Pa3MCUICHHMS.
Knaccuueckoe  ompeneneHue  BEpOSTHOCTH — coOblTus.  ['eomerpuueckue
BEPOSATHOCTH.
TeopeMsl CII0KEHUS U YMHOKEHUS BEPOSTHOCTEM.
®opmynsl oJaHOHN BeposiTHocTH. DPopMyina baiieca.
®opmyna beprymmm. JlokansHas u uHTerpanbHas Gopmynsl Myaspa-Jlammaca.
Teopus BepoatHOcTer | Mopmyia ITyaccoHa.
JuckperHele ciy4aiiHple BEIMYWHBI. 3aKOHBI paclpeaeneHus. YucioBbie
XapaKTePUCTHKH JUCKPETHBIX CIyYaiHbIX BEIMYUH.
HenpepriBHble ciaydaiiHple BenWMurHBL. DOYHKIUS pacmpenesieHus, MIOTHOCTh
pacnpeneneHusi BeposTHocTell. UYMCIIOBBIE XapaKTEPUCTUKM HETPEPHIBHBIX
CIIy4alHBIX BEJIMYUH.
HopmMmansHoe pacnpeenceHue.
5 [epBryHas 006pabOTKa CTATUCTUYECKUX JAHHBIX. TOUeUHBIE OLIEHKH TapaMeTpOB
pacnpeiesieHuil.
MaTeMaTnaeckas NHTepBanbHbIC OLICHKU [1apaMeTpOB pacrpenencHui. OTpIcKaHne
CTATHCTHKA ZIOBEPUTEIILHBIX MHTEPBANOB [IL1 MATEMAaTHeCKOTO OXMHUIAHMA U IUCTIEPCHH
HOPMAaJIBHO PacIpeeIEHHON CIIy4aliHOW BEJTMYUHBI.
IIpuMeHeHne MeTOAa HANMEHBINX KBaJAPaTOB.
0O0630pHOE 3aHsATHE.
4.4 Komnwvromepnuvie npaxmuxymwi
No Hamverosanue pasyera Tewma u conepxaHre KOMIBIOTEPHOTO MTPAKTHKYMa
JTUCITUTUTAHBI
4 JuckpeTHas ciryJaitHas BEIMYHHA .
Teopus BeposiITHOCTEN 3aKoH paclnpeneieHHUs.
YucnoBble XapaKTEPUCTUKU AUCKPETHOM CIIy4ailHOW BEJTUYHHBI.
5 [lepBryHas craTucTudeckas oopaboTKa HIKCIEPUMEHTAIBHBIX JaHHBIX.

Marematnueckas
CTaTHUCTHUKA

Haxoxnenue 1oBepuTeIbHBIX HHTEPBAJIOB AJI1 MAaTEMAaTUYECKOTO OKUJAaHUS
Y CPEIHEKBAAPATHUECKOTO OTKIOHEHHSI HOPMAaJIbHO pacipeieleHHON
CIIy4aifHOM BEJIMYMHBI.

CocTraBnenue BapHaniioHHOro psana. [ pynmmposka qanaeix. Haxoxnenne




YHCIJIOBBIX XapaKTepucTuK. [locTpoeHne rucTorpaMmel. AHaIN3 TTOJTy4eHHBIX
pe3yJIbTaToB.

O6paboTka pe3ynbTaToOB SKCIEPUMEHTA C IPUMEHEHHUEM METO1a
HAaWMEHbBLINX KBaJPATOB.

4.5 I pynnosvle u uHOU8UOYAIbHbIE KOHCYILbMAYUU NO KYPCOBLIM pabomam (Kypcoswvim npoekmam)He
npeoyCMOmMpeHo y4eOHbiM NAAHOM

4.6 Camocmosmenvras paboma 00yuaroue2ocst 6 nepuod meopemuyecko2o 00yueHus

CamocrosiTenbHas paboTa 00y4aronerocs B epuoj] TEOPETUYECKOro 00yUeHHsI BKIIOUAET B ceOsl:
® CaMOCTOSITEJIbHYIO MOJIMOTOBKY K YYEOHBIM 3aHSTHSM, BKIIIOYAsl MOJATOTOBKY K ayJIUTOPHBIM
(dbopMaM TeKyIIero KOHTPOJIS YCIIeBaeMOCTH;
® BBHINOJHEHHUE JOMAITHUX 33/JaHUM;
® CaMOCTOSITENIbHYIO MOJATOTOBKY K TPOMEKYTOUHOM aTTECTAIINH.

B Ta6n1/1ue YKa3aHbl TEMBbI I CAMOCTOATCIIbHOT'O U3YUCHU A O6y‘IaIOIJ_II/IMC$IZ

HaumenoBanue pasznena

Ne TeMsl 17151 CAMOCTOSTENBHOIO U3YYEHUS
JVCIUTIIINHBI
1 | Bekrophas anreOpa u nuneliHast | MccnenoBanue OQHOPOTHBIX CHUCTEM JIMHEWHBIX YpaBHEHUH, BBIBOJ
anreOpa. YPaBHEHUS IPSMOM Ha IUIOCKOCTHM II0 TOYKE U HOPMAIBHOMY
AHanuTn4eckasi FeOMETpPHS. BEKTODY, BEIPAKCHUE yCIIOBUI NapaIeIbHOCTH u

MEPIICHINKYISIPHOCTH TMPSIMBIX depe3 KodhOUITUSHTHI 00X

YpaBHEHHH MPSAMBIX, B3aUMHOE PACIIOJIIOKECHUE TPSIMON U TIIOCKOCTH

B IIPOCTPAHCTBE.

2 BBenenue B aHanums. Haxoxnaenue mpou3BomHON (QYyHKIMH B TOYKE IO OIPEIEIICHUIO

JuddepeHnnanbHOe HCUUCIEHUE | TPOM3BOIHOM, BBIBOJ  HEKOTOPBIX  TAaOIMYHBIX  NPOM3BOJIHBIX,
(YHKIIMU OHOM U HECKOJBKUX | TEOMETPUYECKHE MPUIIOKCHUS TPOU3BOTHOM.

MIepPEeMEHHBIX.
3 WHTerpanbpHOE HCUHCIICHNE WHTerpupoBaHUe IO CHPaBOYHUKY, PEIICHUE JOTOJHHTEIBHBIX
(GYHKIMU OJTHOI IEpEeMEHHOM. 3a7a4 Ha reOMETPUUYECKHE TPHIOKEHHS MHTErpaja, NCCIeI0BaHue

CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB IO OIIPEICIICHHIO,
MIPUIIOKEHUS! OTIPEJISNIEHHOI0 MHTErpajia Mo OTPE3KY B MEXaHHKeE.

4 Haxosxaenue (hyHKIUU pacrpe/ieieHUss U YUCIOBBIX XapaKTePUCTUK

Teopus BeposiTHOCTEN OCHOBHBIX  pacmpefeleHuil  (Toka3aTelbHOE,  pPaBHOMEpHOE,

Ilyaccona).

5 MaremaTnyeckasi CTaTUCTUKA [TpoBepka CTaTUCTUYEKUX THIIOTE3

4.7 CamocmosamenvHas paboma obyuarowe2ocs u KOHMAKmHuas paboma ooyuaroue2ocs ¢
npenooagamenem 8 nepuood NPOMeICYmoyHou ammecmayuu

Pabora oOyuaromierocst B mepuoj] MpoOMeXyTOYHON aTTeCTalluy BKIIIOYAeT B ceOs MOATOTOBKY K
(dopmaM IPOMEKYTOUHOM aTTecTaluy (DK3aMeHy), a TAKKE CaMy IIPOMEXKYTOUHYIO aTTECTALUIO.

5. OIIeHO‘IHble MaTepuaJibl MO AUCHUILIMHE

®DoH/T OIIEHOYHBIX CPEJCTB MO AUCHHUIUIMHE TpuBeaAEH B [Ipunokennu 1 x paGodeir mporpamme
JIUCITATIIIMHEI.



O1ieHOYHBIE CpEACTBA I TPOBEACHUS MPOMEKYTOUHOM aTTecTalid, a TakKe TEKYILEero
KOHTPOJISI MO JUCHHIUIMHE XpaHATCA Ha Kadenpe (CTPyKTYpHOM MOJpa3ielieHuH), OTBETCTBEHHOW 3a
MpernoilaBaHue JaHHOW TUCIUIUINHBI.

6. yqeﬁHO'MeTOHI/I‘leCKOQ U MaTEPUAJTBbHO-TEXHUIECKOE odecrneyeHue AUCHHUIIIMHBI

OCHOBHBIC TIPUHIIMITBI OCYIIECTBIICHHS Y4eOHOW PabOThI 00YYAFOIINXCS MU3JI0KEHBI B JIOKATbHBIX
HOPMATUBHBIX aKTaX, OMPEACISIONUX TMOPSIOK OpTaHMW3alMd KOHTAKTHOW pabOThl M  MOPSIOK
CaMOCTOATENIbHOM paboThl  oOydvaromuxcs. Opranuzanuss ydeOHOH paboThl OOydJarImMXcs Ha
ayTUTOPHBIX YYEOHBIX 3aHITHSIX OCYIIECTBISICTCS B COOTBETCTBHH C II. 3.

6.1 Ilepeuens yuebHbIX U30aHU U YUEOHO-MEMOOUUECKUX MAMEPUANO8 0I5 OCBOCHUS OUCYUNTUHDBL

JU1 OCBOEHUS QUCLUIUIMHBI 00Yy4aroluiics MOXET UCHOJb30BaTh y4eOHbIE M3JaHMS M y4yeOHO-
METOAMYECKHE MaTepHalbl, WMEIOMMEcs B HaydyHO-TeXHHUYecKoil Ombmmoreke HUY MICY w/mmm
pa3MeIlEHHbIE B DICKTPOHHBIX OMOIMOTEYHBIX CUCTEMAX.

AKTyanbHbIH NIepeYeHb Y4eOHbIX M3JIaHUN U y4eOHO-METOAMYECKUX MaTepuasoB MPEACTaBICH B
[Tpunoxenuu 2 x paboyeil mporpaMme AUCHUILINHBL.

6.2 Ilepeuenv npogheccuonanvuwvix 6a3 OAHHBLIX U UHDOPMAYUOHHBIX CNPABOUHBIX CUCTIEM

[Ipu ocymectBieHUH 00pa3oBaTEIBHOIO Ipoliecca IO  JUCLHUIUIMHE — MCIONb3YHOTCS
npodeccuoHambHbIe 0a3bl JaHHBIX 1 HHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, IIEpEUEHb KOTOPHIX yKa3aH
B [Ipunoxenuu 3 x paboyeil mporpaMMe AUCLHUILINHBL.

6.3 Hepequb mamepuailbHo-mexHuvecKkoco, npoepammnoco obecneyenus 0C60eHUA duCL;MI’UZMHbZ

VYyeOHble 3aHATHS MO JUCHUIUIMHE TPOBOJATCS B MOMEIIEHHUIX, OCHAIIIEHHBIX COOTBETCTBYIOIIUM
000py/I0BaHUEM U NTPOTPAMMHBIM 00ECIIEUEHUEM.

[Tepeuenp MaTepUaIbHO-TEXHUYECKOTO M MPOTPaMMHOr0 00ecrieyeHHs AUCLUIUINHBI IPUBE/IEH B
[Ipunoxxennu 4 k padoyeil mporpaMMme JUCHUILTUHBL.



[Tpunoxenune 1 x paboueit mporpamMme

POHJ ONEHOYHBIX CPEJACTB

1. Onucanue noxka3sartejieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIM A, ONMCAHUE
IIKAJ OlleHUBAHUA

OnenuBanue QOPMUPOBAHUS KOMIICTCHIIMKA TPOU3BOJUTCS Ha OCHOBE IOKa3aTelnei
OIICHUBAHMsI, YKa3aHHBIX B I1.2. paboueid mporpammbl ¥ B 11.1.1 ®OC.

CBsi3pb KOMIIETEHIMI, MHIMKATOPOB JOCTHMKEHHMSI KOMIIETEHUMH U ToKa3aTenen
OLICHMBAHMSI IIPUBE/ICHA B 1.2 paboueil mporpaMMBl.

1.1. Onucanue popmuposanus u kKoHmpoaa nokazameJeli OYyeHUBaAHUs

OneHuBaHue YpOBHSA OCBOCHMS OOydYarOUIMMCS KOMIIETEHLMH OCYIIECTBISIETCS C
MOMOIIBI0 POPM TPOMEKYTOYHON aTTECTAIIMH U TEKYIIero KOHTPOJs. DOpMbI IPOMEKYTOUHOU
aTTecTallud ¥ TEKYLIEro KOHTPOJS YCIIEBAEMOCTH IO AMCLHUILIIMHE, C IOMOIIBI KOTOPBIX
IIPOU3BOJUTCS OLIEHUBAHUE, YKa3aHbl B yUEOHOM IUIaHE U B I1.3 paboyeil mporpaMmsl.

B Tabmuue npuBeneHa uHdopmamus o (HOpMUPOBAHMM pE3yIbTATOB OOYYEHUS I10
JUCLHUILIMHE pa3jeiaMyd JUCLHUIUIMHBL, a TaKXke O KOHTPOJIE IIOKa3zaTeled OLEHUBAHUS
KOMIIETeHIIUH (hopMaMU OLIEHUBAHMSL.

Homepa DopMbl OLIECHUBAHUS
HammenoBanue nokasaresst OLEHUBAHUS (popmbl TpoOMEKYTOUHOM
(pesynbrara 00y4eHus 10 JUCHUILUIMHE) mf;ijf;ﬁim aTTeCTalliy, TEKYLIETO
KOHTPOJISI YCTIEBAEMOCTH)
3naer  ckamspHOE, BEKTOPHOE M CMENIAaHHOE 1 Ox3amen Nel,
MIPOM3BEIEHHUSI BEKTOPOB U UX HMPUIOXKEHUS] B T€OMETPUHN Konrposbnas padora Nel,
n ¢usuKe, MpsMble, IUIOCKOCTH, KpHUBbIE JMHHAU Homainee 3aganue Nel
MOBEPXHOCTH M CIOCOOBI WX 3a/JaHusi, KOOPAWHATHBIH
METOJ B aHAIUTHYECKONH T'€OMETPHH, THUIIBI TOBEPXHOCTEN
2-T0 Topsi/IKa
3HaeT OCHOBHBIE 3aKOHOMEPHOCTH H COOTHOIICHHUS, 2,34 Ox3ameH Nel, No2,
NPUHIUIB TEOPUH BEPOSITHOCTEH M MaTeMaTUYEeCKOM Kontposbnas padora Ne2,
CTaTUCTUKH, OCHOBHBIE TEOPEMbI TEOPHH BEPOSTHOCTEH, Jomamrnee 3amanue Nel,
3aKOHBI pacIpeleleHUs] AUCKPETHBIX W HENPEPBIBHBIX Ne2, Ne3, Ne4, No5
CIlyJyailHbIX BENWYHMH, 3aKOH OOJIBIIMX 4YHCET U €ro
MPUMEHEHUE, [EHTPAJIbHYIO NPENCIbHYI0 TEOpEMy H ee
MIPUMEHEHNE,  BEpPOATHOCTHbIE  METOJBl  pacdera
HaJEKHOCTH
NMeer HaBBIKH HAa4aJbHOIO0 YPOBHSl  pEILICHUS 1 Ox3ameH Nel,
WH)XCHEPHBIX 3aJad METOJaMH BEKTOPHOW aireOpsl U Kontponbnas pabora Nel,
AQHAJIMTUYECKON T€OMETPHH, OMHCAHUSA Te€OMETPHYECKHX nomarrHee 3ananue Nel
O0BEKTOB C TIOMOIIBI0O MaTEMaTHYECKOro ammapara
BEKTOPHON anreOpel W aHAIMNTUYECKOH TEOMETPHH,
WCTIOJNB3YS KOOPIMHATHBIN METOT
HMeer HABBIKM HAYaJBHOTO0 YPOBHSI BEPOSTHOCTHOTO 2,3,4,5 Ox3ameH Nel, Ne2,
u CTaTUCTUYECKOTO aHaln3a pacueTHBIX u Jomamraee 3amanne Nel,
JOKCIIEPUMEHTANIBHBIX  JaHHBIX, IOJYYEHHBIX u3 No2, No3, No4, No5, Ne6
OOIIEMH)KEHEPHBIX M CIEUUalbHBIX  JUCHUIUINH
npodeCcCHOHANBHOW  HANpaBJICHHOCTH,  TEPBUYHON
CTaTHCTUYECKOH  00paboTKn JKCIIEPUMEHTAIbHBIX
JaHHBIX, COCTaBJICHUS BapHallMOHHOTO psna,
IPYNIUPOBKH JAHHBIX, HaXOXKICHUS YHCIIOBBIX
XapaKTePUCTUK, IIOCTPOEHUS TMCTOIpaMMbl, aHajlu3a
MIOJTy4YEHHBIX PE3YJIbTAaTOB




4,5 Ok3amen No2,
3naer MpocTeuIme CITOCOOBI TIPEICTABIICHUS nIomarrHee 3aaanne Neb,
CTaTHCTUYECKHUX JAHHBIX C TIOMOIIBI0 WH()OPMAITMOHHBIX KonTponbHbIe 3amanus
Y KOMIIBIOTEPHBIX TEXHOJIOT M KOMITBIOTEPHBIX
MPaKTUKYMOB
Hmeer HABBIKH HAYaJBLHOr0 YPOBHSI TPEICTaBICHUS 45 Ox3ameH Ne2,
CTaTHCTUYECKHUX JAHHBIX C MOMOIILI0 MH(OPMAIMOHHBIX JoMarHee 3aganne Neb,
Y KOMIIBIOTEPHBIX TEXHOJIOT U KonTposbHOe 3ananue 1mo
Koll

1.2. Onucanue Kpumepues OyeHUuBanusl Komnemem;uii U WKajlvbl OYEHUBAHUA

[Tpu nmpoBeneHNH MPOMEKYTOYHOH aTTecTaluu B (hopMe SK3aMeHa UCIOIb3yeTCs MIKaia

OLICHUBAHUSL:
(OTIHMYHO).

«2» (HEYIOBJIETBOPUTEILHO), «3» (YIOBIETBOPHUTEIBHO), «4» (XOpOIO0), «5»

ITokazaTensiMu OICHUBAHMS SIBISIOTCS 3HAHMUS M HaBBIKU o6yqa}omer00ﬂ, IMOJTYYCHHBIC
Ipru U3YUYCHUHN JUCHUIIIINHBI.
KpI/ITepI/IHMI/I OLCHHUBAaHMA JOCTHXCHUA IoKa3aTejiel sIBISIOTCS:

ITokaszarens o
Kputepuit oneHnBanus
OLICHUBAHUS
3HaHUE TEPMUHOB U ONPEAEICHUMN, TOHATHIA
3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEN ¥ COOTHOUIEHUH, TPUHIIUIIOB
O0BEM OCBOEHHOTO MaTepHalia, yCBOCHHE BCeX MUAAKTHUECKUX SIMHHMII (Pa3/IeoB)
3uanus ITostHOTa OTBETOB HA TPOBEPOYHBIE BOIIPOCHI
[IpaBUIBHOCTH OTBETOB HA BONPOCHI
UETKOCTH U3MOKEHUS U UHTEPIPETALNH 3HAHUI
HaBbiku BBIOOpa METOIMK BBIMIOJTHCHUS 33 [aHHI
Hasriku HaBbIKM BBINTONHEHMS 3aJAHUH PA3IMYHON CIIOXKHOCTH
Ha4YaJIbHOTO Hagsriku camonpoBepku. KauectBo chopMupoBaHHBIX HABBIKOB
YpOBHS HaBbiku aHanm3a pe3ynbTaToB BHINONHEHUS 3aJaHUN, pEIIEHUs 33124
HaBbiku npeacTaBneHus pe3yabTaToB pelieHns 3a1a4
2. TunoBbie KOHTPOJIbHBIE 321aHHUS /151 OLICHUBAHUA (DOPMHUPOBAHUS
KOMITeTEeH I
2.1.  Ilpomescymounas ammecmayus




2.1.1. Ilpomesxcymounas ammecmayus 8 gpopme 3K3ameHd, ougpgpeperyuposanto2o
3auema (3auema c OYeHKoll), 3auema

@®opMbI TPOMEKYTOUHOM aTTeCTAllMU: SK3aMeH B 1 u 2 cemecTpax.
IlepedyeHb THIOBBIX BOIIPOCOB (3a/laHMii) 715 IPOBEACHUS dK3aMeHa B 1 cemecTpe:

HaumenoBanue
Ne U — TuroBbIe BOITPOCKHI/3aMaHuUs

1 | Bekrophas anrebpau | 1. OnpezencHue KOJUIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB, PABHBIX

TuHeHHas anreopa. BEKTOPOB.
AHanuTHueckas 2. OnpeeneHrue CyMMbl BEKTOPOB (IIPABHIIO TPEYTOJbHHUKA, TTPABUIIO
TECOMETPUSL. napajuiesorpamMma). PasHOCTh BEKTOPOB.
3. OnpeerneHne MPOU3BEACHUS BEKTOPA HA YHCIIO M €r0 TeOMETPHUUCCKHIA
CMBICII.

4. ba3zuc Ha MJIOCKOCTH M B MpOCTpaHcTBe (omperenenue). Pasnoxenue
BEKTOpa 1o 0a3ucy Ha IMIIOCKOCTH.

Pa3nokeHue BeKTOpa B IPOCTPAHCTBE 110 MPSMOYTOJILHOMY 0a3ucy.
[Ipu3Hak KOJIITMHEAPHOCTH BEKTOPOB.

7. CkansipHOoe TIPOM3BEICHUE BEKTOPOB (ompenesieHue, (U3NUECKUH
CMBICJI, aIreOpanvecKue CBOMCTBA) .YCJIOBHE OPTOTOHAIBHOCTH
BEKTOPOB.

CkasnsipHOE TIPOM3BE/ICHNE BEKTOPOB B KOOPMHATHOH (hopme.
Onpenenenne mpaBod M JIeBOW TPOWKH BeKTOpoB. BexTopHoe
NpoM3BEICHHE BEKTOPOB  (ompejeneHre, (U3MYECKUH  CMBICT,
anreOpanvecKue CBOMCTBA, TEOMETPUUECKUI CMBICI).

10.BexTopHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATHOM Qopme.
CMeliaHHOE [IPOU3BE/IEHUE BEKTOPOB (OIIpeiesIeHIe, TeOMEeTPUUECKUil
CMBICJI). Y CIIOBUE KOMIUIAHAPHOCTH BEKTOPOB.

ISl

© ®©

2 | Bsenenue B ananus. | 12 Onpesieniennie  mpegena  ¢ynkuuun  y=f(X) mpu X —>Xo.
Huddepennnanpaoe
ucuncieHne QyHKIUU

OJIHOH M HECKOJILKUX
IIEPEMEHHBIX FeOMeTpI/I‘-IeCKaH HUHTCpHOpETals.

I'eomeTpryeckas HHTEpIIpETALIUSI.
13.Ompenenenne  OECKOHEYHO  MajoOW  BEJIMYMHBI TOpU X —> Xp.

14.Onpenenenue OeCKOHEYHO OONBIIOW BENMWYMHBI TIpu X —> Xp.

I'eomerpuyeckas uHTEpIpeTanys. TeopeMa o CB3U OECKOHEYHO OONBIION
1 OECKOHEYHO MAJIOH.

15. TeopeMsl 0 mpenenax: Mpeaesl CyMMBbl, IPOU3BEACHUS, YACTHOTO JABYX
(GyHKIWH, UMEIOIIMX Tpeen (¢ J0Ka3aTeIbCTBOM OJTHON U3 TEOPEM).
16.CpaBHenue OeckoHeuHO ManblXx. CHMBON «0» - Mainoe. Teopemsl 00
SKBUBAJICHTHBIX OECKOHEYHO MaJIBIX BEJIMYMHAX (C JOKa3aTeIbCTBOM
OJTHOM U3 TEOPEM).

17.1lepBblil 3aMevaTeNIbHBIN MpeIe (C 10Ka3aTeIbCTBOM).

18.Tonstie o npupaniennn Gpynkiuu y = f (X).HenpepsiBras Gpynknus B

touke. Touku pa3pbiBa QyHKIMH U UX KIaccH(UKaIms.
19.HenpepbIBHOCT, ~ CyMMBI,  NPOM3BEICHUS M  YaCTHOTO  JBYX
HENPEePHIBHBIX PYHKIMH (C JOKA3aTETLCTBOM OJIHOW U3 TEOPEM).
20.0npenenenue npousoaHoi ¢pyukunn y = f(X) u ee reomerpuueckuii

CMBbICI. YpaBHEHUs KacaTeldbHOM M HopMmamu Kk kpuBoid y = f(X) (c

BBIBOJIOM).

21.TIpaBuna nuddepeHIUpoBaHUsT CYMMBI, IPOU3BENICHUS M YacTHOTO (C
BBIBOZIOM OJTHOTO U3 HHX).

22.BoiBont opmysn ISl TIPOU3BOJHBIX TPUTOHOMETPUYECKUX (DYHKIIMH
y=19(x), y =sin(x)

23.BriBoz hopMyn 11 mpousBoaHbIX pyHKImii Y = a*, y = log RE

24.BeiBox  Qopmyn Ui NpoM3BOAHBIX (yHKIMit Yy =arcsinx,




y = arctgx.

25.Cnoxnas ¢pynknus. [IponszBonHas ca0kXHOH QyHKINH.
26.1TapameTrpuueckoe 3a/1aHue (GyHKITUH. JuddepenumpoBanue
napaMeTpUUECKH 3aJaHHON (PYHKIUH..

27.CBs3p MEXIy CYIIECTBOBAaHHEM IIPOM3BOJHON M HENPEPHIBHOCTHIO
¢ynxmmn y = f (X) B Touke (¢ nokasarenscTBOM). IIpuBecTH mpuMep
HETNpPEePHIBHOHN (YHKLMH, HE UMEIOIIEH TPOU3BOAHOMN B HEKOTOPOI TOUKE.
28.Onpenenenne nuddeperimpyemonn dyukuun y = f(X) B TOuKe.
Onpenenerne  muddepentmana  df (X).  T'eomerpudecknii  cMbici
nuddepenrmana df ().

29. Teopema ®epma, reoMeTpuUEcKasi HHTEpIpPETALIUSI.

30.Teopema Pomtsa, reoMeTpraeckast HHTEPIIPETAITHS.

31.Teopema Jlarpamxa, reomeTpruecKast HHTEPIPETALHA.
32.Onpenenenne ¢pyHKuuu y = f (X), Bo3pacTaromell 1 yObIBaroniei B
nHTepBane. Jloka3aTenbCTBO JOCTATOYHOTO TPHU3HAKA BO3PaCTaHUS
(yObiBaHUs1) GyHKIHUU B HHTEPBAJIE.

33.OmpeneneHe TOYKM MakCUMyMa M TOYKA MUHHMyMa (YHKIHUH
y = f (x). JokazaTenbCTBO HEOOXOAWMOI'O NIpPHU3HAKA YKCTPEMyMa
byskunu y = f(x).

34.Jloka3aTeNbcTBO MEPBOrO  JOCTAaTOYHOTO MPH3HAKA HKCTpeMyMa
bynknum y = f (x). BTopoii mocTaTouHBII HpU3HAK JYKCTpEeMyMa
bynkuun y = f (x)(popmynupoBka).

35.Ompenenenne BHIMYKIOCTH BBEPX W BHHU3 Tpaduka QyHKIUH B
uHTepBasie. JlocTaTOYHBIN IPU3HAK BBHITYKIOCTH BBEPX (BHU3).
36.0mnpenenenne Touku Tneperumba. HeoOXomwmmprii TpWU3HAK TOYKH
neperuba. JlocTaTouHbINH TPU3HAK TOUKHU TEeperuda.

37. AcumnroTsl rpaduka pyskuuid y = f (x). Haxoxnenue
BEPTHKAJIBHBIX U HAKJIIOHHBIX aCUMIITOT (YCIIOBHS CYIIECTBOBAHHUS
ACHMIITOT).

NHrerpansHoe

38.1lepBooOpa3Has ¢yHkius. TeopeMa 0 pa3HOCTH JBYX MEPBOOOPA3HBIX

ucuucienne GpyHkuuu | (c mokazarenbctBoM). Heonpenenenusiit uarerpain. IIpocreiimme cBoiicTBa

OIHOU NEpEMEHHOU

HEOTpeAeNICHHOT0 HHTerpaia (C JoKa3aTeIbCTBOM OJIHOTO M3 HUX).
39.3amava o mIOMAAN KPUBOJIMHEHHOW Tpamelyy, MPUBOAAIIAS K
MOHATUIO ONPEAECIIEHHOr0 UHTErpaJia 1Mo OTPE3KY.

40.BpluncieHne ONpeneNeHHOr0 HHTerpaia 1o oTpe3ky. Dopmyna
Herotona-JIeitOHmma (¢ BEIBOJIOM).

41. OCHOBHBIE CBOMCTBA OMPEJICIICHHOT0 NHTErpaja mo OTpe3Ky (¢
JI0Ka3aTeNIbCTBOM OJIHOTO U3 HUX).

42. Teopema 00 OIIGHKE OIpPEAEICHHOTO WHTErpaja II0 OTpe3Ky,
JI0Ka3aTeIbCTBO, FTEOMETPUUECKUM CMBICIL.

43.Teopema o cpenHeM 3HaYCHWU (QYHKIUM HA OTPE3Ke, TOKa3aTeIbCTRBO,
FEOMETPUUYECKUNA CMBICIL.

44. Teopema 0 IPOU3BOJHOM UHTErpalla ¢ IEPEMEHHBIM BEPXHUM IMPEACIIOM
(c ToKa3aTeNLCTBOM).

HepequL THUITIOBBIX BOII

POCOB (3a/1aHul) JIJIsl POBEICHHUS DK3aMEHa BO 2 CEMEeCTpe:

Ne HaumenoBanue TuroBsIe BOIPOCH / 3a1aHIS
paszaena
JUCLUIUINHEI
4 Teopus 1.  [eiictBus Hax cobbIThsiMu. AnreOpa coObITHIA.
BEPOSITHOCTEH 2.  AKCHOMBI TEOPHH BEPOSATHOCTEN W ciecTBUs U3 HuX. HecoBmecTHbIE

CO6BITI/I$I, BEPOATHOCTH CYMMBI HECOBMECTHBIX COOBITHI.
3.  Kunaccuueckoe — ompeneiieHHE ~— BEpPOSTHOCTH. [ 'eoMeTpuueckoe
OIpe/IeICHHE BEPOSTHOCTH.




4.  BeposATHOCTb NPOTUBOIOJIOKHOTO COOBITHS. TeopemMa  CIOXKEHHs
BEPOSTHOCTEM.

5. VcioBHast BEpOSTHOCTH COOBITHS. TeopeMa YMHOKEHHUS BEPOSTHOCTEH.

6. Tlommas rpymma coObituii. ®opMyna MoMHON BepositHOCcTH. Dopmyna
Baiieca.

7.  Cxema He3aBUCHUMBIX UcTbITaHui beprymin. ®opmyna bepHymu.

8.  JluckpeTHble CiydaiiHble BeIWYMHBI. Psi pacnpenesnenus. OyHKIuUs
pacrpeneneHus JUCKPETHON Cly4ailHOM BEJIMYUHBI, CBOMCTBA.

9.  YwucnoBbie XapakTEPUCTHKH JUCKPETHON  CIy4allHOM  BEJIUYMHBI
(MaremMaTuueckoe  OXHMIaHME, JUCHEpPCUs, CpelHee  KBaJpaTHYHOE
OTKJIOHEHHE), UX CBOMCTBA.

10. BuHOMMHAIBHOE paclpeieeHne TUCKPETHON CIIydailHONW BEJIMYHHBI U
YHCIIOBBIE XapAKTEPUCTHUKH.

11. Pacnpenenenne IlyaccoHa JUCKPETHOW CIIy9allHOW BEIMYHMHBI |
YHCIIOBBIE XapaKTEPUCTHUKH.

12. HenpepbiBHBIE ciydaiinble BeanuuHbl. OYHKIMS —pacupeeicHus,
CBONMCTBa. BeposTHOCTH monajaHus CIy4aliHOW BEJIMYMHBI B HMHTEPBAI

(@ B),

13. TInoTtHOCTH pacmpeneleHuss BEPOSTHOCTEH HENPEPHIBHON CIIydaifHON
BEJIMYUHBL. BepoATHOCTh MOManaHusd CIy4allHOHM BEIWYUHBI B HMHTEPBAI

(@ B)

14. YwucnoBele XapaKTEpUCTUKH HEMPEPHIBHOM CIydallHOW BEIHYHHBI
(MaTremaTuueckoe OKHIaHUe, Jucnepcus, CpEIHEKBAIPATUIHOE
OTKJIOHEHHE), X CBOICTBA.

15. PaBHOMepHOE pachpe/elieHHe HENPEPHIBHON CIyYaiiHON BEIMYHHEI,
IUIOTHOCTD ¥ (DYHKIIMS pactpeie/IeHHsI, YACIOBBIE XapaKTepPUCTUKH.

16. HopmansHOe pacnpeieieHne HENPEPHIBHON CIYYaHON BEIMYHHEI,
IUIOTHOCTb ¥ (YHKILUS pacrpeiesIeHHs], YUCIIOBbIE XapaKTepPUCTUKH.

17. BeposATHOCTH TIONAJAHWS HOPMAIBHO PaCHpEEIEHHON CydaiHO
BEIIMYHMHBl B WHTEpBal (@ B). Berucnenne BEPOSATHOCTH 3a/laHHOTO
OTKJIOHEHHS HOPMAaJbHO pacHpEefeNCHHON CIIy4alHOM BEJIMYMHBI OT
MaTeMaTH4YecKoro oxkuaanud. IlpaBusio Tpex curm.

18. TlokasaTenbHOE paclpe/ieieHUe HENMPEPBIBHOM CITy4ailHON BEJIUYMHBI,
IUIOTHOCTb ¥ (DYHKLUS pacrpeiesIeHHs], YUCIIOBbIE XapaKTePUCTUKU.

5 MaremaTruueckast
CTaTUCTHUKaA

19. TIpeamer mMaTteMaTHYeCKON CTATHCTUKH. [ eHEpaibHAS COBOKYITHOCTh U
BBIOOpKA.

20. Craructuueckuil psifi, SMOMpUYecKas (YHKIHS —pacrpeeseHus,
rUcTorpamma.

21. ToueuHble OIIEHKH HEU3BECTHBIX MAPAMETPOB M UX TOCTPOEHHUE IO
JaHHBIM BBIOOPKH METOZOM MOMEHTOB

22. ®yukuws npaaononoous. [locTpoeHre TOYCYHBIX OIIEHOK 110 JIaHHBIM
BBIOOPKH METO/IOM HanOOJIBIIIET0 MPaBIOTIOT00MS.

23. HecMeIeHHOCTh, COCTOATENBHOCTL U 9(P()EKTUBHOCTH CTATUCTHIKUX
OLICHOK.

24. WurepBaibHBIE OLEHKM HEM3BECTHBIX M1APAMETPOB, JIOBEPHUTEbHAS
BEPOSITHOCTb.

25. MerTo/1 HAaMMEHBIIMX KBAJIPATOB U €r0 NPUMEHEHHE.

2.1.2. Ilpomescymounas ammecmayus 8 ¢opme 3awumsl Kypcogol pabomvl

(Kypcosoco npoekma)

He mpoBoanres

2.2. Texywuii KOHmpo.v




2.2.1. [lepeuens popm mexyueco KOHMPOsL:

e Konrponbabie paboTer Nel-2;
e gomantHue 3amanus Nel-Ne6;
e KOHTposIbHOE 3asanue 1o Koll.

2.2.2. Tunosvie KOHMPOALHBIE 3a0AHUSA POPM MEKYWe20 KOHMPOIA:
O0pazell KOHTPOJILHO¥ padoThl Nel «BekTopHas airedpa u anajauTH4eckasi reomerpus» (1
ceMecTp).

Bapuanr 1
(3Xy — 4%, +3%; +13=0

1. Pemnth cuctemy ypaBHeHuit o ¢popmynam Kpamepa. | 42x <X 2+4 =0
{ 2% + %X, —X;—-3=0
2. Haittu moment cunst F = (2;8;—3), MPUIIOKEHHOM K Touke A(5; ~2; 4) OTHOCUTENBHO B
touku O(1;1;0).
3. Haiftu paboty cuiibl F=(2;8; —3), IIpH NEPEMEILIEHUN MaTepUaIbHON TOUKU U3 T.A
(5; 72;4) B T. O(1;1,0).
4. Jlansl K-Thl Bepimn nupamuasl A (9;2;-1), B(4;0;2), C(2;1;1), D(7;1;9).
Haiitu :mutomans rpanu ABC; nimuny BeicoTsl BK rpanu ABC; 06beM nupaMuis.
5. lausl K-T6I Bepima mupamuasl A (9;2;-1), B(4;0;2), C(2;1;1), D(7;1,9).
Haiitu :xaHoHHueckoe ypaBHeHHe npsimoit AB; ypaBrenue ninockocreit ABC u ABD;
paccrosinue ot T. D 1o mockoctu ABC; yron mexay mockoctsmu ABC u ABD.

O0pa3zen KOHTPOILHOI padoTel Ne2 «Teopusi BeposiTHOCTEW» (2 cemecTp)
Bapuanr 1.

1. BepoatHocTh momagaHus B Liedb HepBbIM cTpenkoMm pasHa 0,7, a Bropeim — 0,9.
Crpenku [enalT 10 OJHOMY BBICTpPENy IO 1€ OJHOBpeMeHHO. OrmpenenuTb
BEPOSTHOCTH TOT'0, UTO: ) XOTS Obl OJJMH U3 HUX MOMNAJET B eJb; 0) TOJIBKO OJUH U3 HUX
MOMNAJET B LIEIb.

2. I'pynma CTYIEHTOB COCTOMT M3 5 oTIMyHUKOB, 10 Xopomo ycmeBarommx u 3
3aHUMArOmuXcs c1a0o. OTIMYHUKE MOTYT TOJy4aTh Ha dK3aMEHE TOJIBKO «5»; XOPOIIO
yCIIEBAIOIIME C PAaBHBIMHM BEPOSITHOCTAMHU «4» U «5»; a cmabo ycneBarolue — ¢ paBHOM
BEPOATHOCTBIO «4», «3» mnn «2». CiiydaiiHO BHIOpAHHBINM CTY/AECHT MOJIY4YHJI HAa dK3aMEHE
«4». KakoBa BepOsITHOCTB, YTO OH YCIEBAET cl1abo U eMy MPOCTO MOBE3JIO ¢ OuIeTom?

3. B ypue 6 3enmenpix u 4 sxenteix mapa. Hayran BeiOmpator Tpm mapa. Kaxosa
BEPOSITHOCTh TOT'0, UTO: a) OHH BCE 3eJIeHbIe, 0) cpeli HUX POBHO OJIMH KENThIN?

4. [lonydeHa nmapTus TeIEBU30pOB, U3 KOTophix 70% caenaHbl Ha 3aBojie B ropojae M, a
octasibHble — B ropoae [1. BepostHocTh Opaka B nepBom cinyyae pasHa 0,02, a Bo BTopom
— 0,07. Haiiti BEpOSITHOCTB TOTO, YTO CITy4aifHO BHIOpAaHHBIN TEIEBH30p HE UMEET Opaka.
5. Ommubka H3MepeHHsT HEKOTOPOro pacCTOSHUS JaHHBIM HpUOOpOM — cliydyaiiHas
BEJIMYMHA, paclpelielieHHas [0 HOPMaJbHOMY 3aKOHY €O cpelHuM 54 cM u
CpeIHEKBaIpaTHYECKUM OTKJIOHEHHEeM, paBHbIM 1,6 cMm. Haiitu BeposTHOCTH TOro, 4TO
OTKJIOHEHHE W3MEPEHHOT0 3HAYEHHWs OT HMCTUHHOTO HE TIPEB30MIET MO aOCONIOTHOM
BenmunHe 1,5 cM. YkazaTh HMHTEpBaJl MNPAKTUYECKH BO3MOXHBIX 3HAYCHHMH OIIMOKH
M3MEpEHUsI.

O6pazen nomamnero 3aianus Nel (1 cemectp) «BekTopHasi ajiredpa u aHAIMTHYECKAS
reoMeTpus»
Bapuant 1

2) €=(-2,11),8=(54), b= (L, —1): Pasnoskurs € no 6asucy & b



3) Berancrrs (@ — 2b) - (b — EE'}, ecm 1@ = 2,|b| =3, Izl = 4,
G =be=90°,b=(222)

4) Bsranciuts npoeximio Bektopa @ = (1:~3:1) ya ock Bexropa A5 | ecim
A(-5,7,-6) u B(7,-9,9).

5) BbMuUCIUT KOCUHYC yIiIa, 00Pa30BaHHOTO BEKTOPAMHU:
a=01,1,10ub=(222)

6) F=(-2,—-2,-2), B(9,-7,5), A(10,—8,3).Haiitu M4(F)

7) Haiitu miormaas mapauiesiorpaMma, IoCTPOSHHOTO Ha BEKTOpax
3@ —2bu2a+3b oy lal=2,|b|=5,ab=30°

8) Jlexar mu Touxu A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B 0aHOi#1 m10cKOCTH?

9) CocraBuTh ypaBHEHHE MIPSIMOMA, TIpoxo e uepe3 Touky A(1,3) u nmeprneHIuKyIapHOM K
npsiMoit, coenuustoniei Touku B(2,-1) u C(-8,2).

10) Haiiti KoOpAMHATHI BEPIIIMH U YPaBHCHUS AUAroHaieh KBajpara, €CJIi U3BECTHbI YPABHEHUS
oaHo# ctopoHbl AB: X+Y-5=0 1 KoopaMHAaThI TOYKH TepecedeHust nuaronaeii K(4,4).

11) Touka P(-2,1,-2) city’kuT OCHOBaHHEM TIEPIICH IUKYJISIPa, OMYIIEHHOTO U3 Havayia KOOPANHAT
Ha TUIOCKOCTh. COCTaBUTh YPaBHEHUE ATOH TIIOCKOCTH.

12) Yepes touku A(12,-6,1) u B(-6,6,-5) nposenena npsiMasi. OnpeaeauTh TOYKH MepeCceUCHUsI
9TOU NPSIMOM ¢ KOOPAMHATHBIMHU IUIOCKOCTSMM.

13) Haiitu ocHOBaHUE MepreHaANKYJIsIpa, onyiieHHoro u3 Touku A(3,0,4) Ha MmI0CKOCTh
n:2x+y+3z-6=0.

14) Pa3noxuTh OMPECITUTENb 10 IEPBOI CTPOKE

2 -1 3
3 1 -5
4 -1 1

14) PeumTs cuctemy
x+ v+ z=6,
[ Sx+ 4y +3z=22,
10x+5y+ =z=23.
15) Peumts cucremy
Xy —2x;+3x3+ x2=25,
Xo+ 2x5— 2x, =3,
—xy+ 2%, — 2x3+2x, =7,
Xy — 3%, + x53— 2x,=8.
16) TToCTPOKTH KPHBBIE B OJSPHBIX KOOPAMHATAX: I = 3 —sin 2¢ , (x* +y*)* = 18 yx .
17) TIpuBecTH K KAHOHIHYECKOMY BHTY 1 IIOCTPOUTH B ICKAPTOBBIX KOOPAMHATAX KPHBYIO: X° +3
V2= 2 3%y — (48+24 3 )x +(48 /3 -24)y +48=0
18) TT0CTPOHTB TeNo, OrPAHHYEHHOE TOBEPXHOCTAME: X° + y*= 4, x+y+z=10, z=0.

QOopazen nomammnero 3aganus Ne 2 «IIponzBoanas u ee npuiokenus» (1 cemectp)
Bapuanr 1

¥
1. Ucnionp3ys onpesiesieHre Mpou3BOAHON, HAUTH (%) nna GbyHKIMH

flx) =ez,
2. Haiftu ipon3BO/THBIE CITETYFONTHX ()YHKITHI:
_1#3%% 1 5 L _ xt-x13
21 YT TaET 2.2 YETE
_ dzinx+4
23 ¥y =(3x+ 7)lnx —2In4. 24 S Ay —
25 V= e“tgx — -.H-"E. 26 v = Sarccthx + Errrctgx.

33{'

2-3%

27 ¥ =(1-x)arccosx — arccos0,1 28 y=



= 3/ ¥ ==
29 ¥ VS, 2.10 In{1-3x)
_ EDBEI
211 ¥ =Ve¥ -1 212 7 teeem,
213 ¥ = Vxarcsim/x + 1 214 y = 3arcerg” -
x = arctgt,
— 1.2 -
215 L ¥ =3t 216 tgy =(x"+2)y.
B r—
— WX
2.17 y=(1-¥x)
3. HarucaTh ypaBHEHHS KacaTeabHOI H HOpMaiH K KpuBoit * T2 = 2¥” g touke My

(3;-2). Cnenatp ueprei.
4. Hanucath ypaBHeHHE OIHO# U3 KacaTedbHbIX K Kpuoit ¥ = ATCLGX spag yro oTa
KacaTesbHast IIepIeHIMKyIIspHa psivoii ¥ T 4% = 2,

A T L T DLTEL

5. 3aKkoH JBW)KEHUS MaTePUATBLHON TOUKH: i}’ =1 — cost.

2 = 2
t = — Vv = — |'3 [ —
HOKa3aTI), 4TO Ipu 3 TPACKTOPUs ABUKCHUS IICPCCCKACT MPSAMYIO - [: 3 :], nu

HAaWTH yroJl MEX1y TPACKTOPUEN U IPSIMOM.

O6pazen 1omamnero 3ajaanusi Ne3 «Heonpenenennblii uarerpais» (1 cemectp).
Bapmuanr 1.
I

1). [(x®—3* _|_i—E:] dx 2). f(ncﬂsx—cnizx+ 1ﬂ)dx,
5 31—
3) IV - e g JGVx+Hdx
Sm—sinx dx xdx Ex;“
5) f sinzx , 6) 'IF_::Z -3, 7) 1—e¥,
xdx dx
8) [tg(Zx—1)dx 9) Iz +3, 10) JF1+-3u:2,
x etdx dx
11) [etgzdx 12) I =, 13) I
Jr tgxdx Jr xdx 7
14) cos? x, 15) :L+x5', 16) J’xe_z‘“ r:[x,
lZx—bldx (4x—3)dx
17) '-:xz +x+1, 18) -IF xz —Gx+8,
11
1) f(2x+ 3)sin3xdx 2) J’xze“‘"‘dx’ _
3) [xlnxdx 4) [arctg i rix’ 5) S+
1
sinsx
1) [ sin® Txdx 2) [cos®2xdx 3) e ,
4) [ cus?xsinﬂxdx’ 5) [etg?2xdx
, v
x*dx 2x8-1
1) fx+i, 2) I d,x’
[ x—9x+16 f 3xt —Ba+d
3) (x=3)(x-2)(x-1) 4) (x—112(x+1) ’
5x°—1Zx+22 =22 47
5) [x—1] __.rz+4:I dx 6) ‘r __xz+3;":.x—232 dx,



rr+ix+1 - Zx4d

1) & Wt , 2) TaZx+i-d
. dx . .
=== —dxr
3) Wt xR 4) © Z+ginx+rosx,
VI
[ xdx [ xdx
P P 7
[1—x2) [o+x2)
1) 8 * 4 , 2) 3] ’
. <5
(x2—4) dx
[
3) - L

Qopazsen gomarnuero 3agannsa Ned (2 cemectp) «Teopusi BepOATHOCTEN

Bapuanr 1.

1) CkonpkuMH crioco0amMu MOXHO cocTaBuTh ktopu Ha KBH w3 3 crynenToB u
OJIHOTO Ipenojaasarens, ecinu uMeercst 80 CTyAeHTOB U 3 mpenoaasaress’?

2) Cekperapp TIO pacCHOpsSDKCHHWIO HadalbHMKa Hammcana 10 HOBOromHux

MO3ApaBICHUN PYKOBOIUTENAM (DUPM, COTPYAHHUAIOLIUX C UX opranuzanueid. OTBIEKIINUCh Ha
Tese()OHHBIN Pa3TOBOp, OHA, HE TIIA, PA3JIOKWIIA TO3APaBICHHUS 10 KOHBEPTaM C 3apaHee
HaIMCaHHBIMU afipecamu. KakoBo 4HCIIO BCEX BO3ZMOXKHBIX KOMOMHAIIHI?

3) B ceccuto cryneHT momkeH ObLT ciaTh ABa 3K3aMeHa U oauH 3a4yeT. CoObiTue 4
COCTOMT B TOM, YTO CTYAEHT CHaJl 5K3aMEeH IO aHIJIMICKOMY S3bIKY; COObITHE B — OH clan
sK3aMeH 110 uocoduu; codsite C — MOAYUIHI 3a4eT 10 GU3KYIbTYpE. SalHIIUTE COOBITUS: a)
CTYJEHT HE IMOJIy4MJI 3a4era; 0) cian 2 3K3aMeHa; B) c/ajl MO KpaiHell Mepe OJuH 3K3aMeH; 2)
ClIaJI TOJIBKO OJIMH M3 DK3aMEHOB U HE MOJIy4YHJI 3a4€Ta; 0) He CJajl HUYEero; €) caaj Bee.

4) B cBs3ke umeeTcs MIECTh Pa3IUYHBIX KIIIOYEH, M3 KOTOPHIX TOJBKO OJUH
noaxoauT K 3amKy. CoOwitus A1, Ay, As, As, As , Ae— COOTBETCTBYIOIIMM KITIOY MOAXOIUT K
3aMKy. CocTaBUTb COOBITHS: A — ABEPh Oy/IET OTKPBITA NEPBBIM KJIFOUOM; B — TPETHUM KITIOUOM;
/[ — nnst oTKpBeIBaHMS IBEpH OyJI€T UCIOIb30BaThCs HE 0o0Jiee IBYX KIIIOUEH.

5) OnbIT — u3BJIEUEHHE JETaNM W3 AIIMKA, B KOTOPOM HAaXOJATCS JeTalu Tpex
coptoB. CoObITHE A — M3BJIEUEHA AETalb [EpBOro copra; B — Broporo copta; C - Tperbero. Yro

NPEJICTABIIAIOT COOO0M caemyromue coobitus: A+ B; A+ C: AC: AB+C?

6) B rpymne 30 crymenrtoB. M3 Hmx 10 yuarcs nHa "ormmuno", 12 yvarcs Ha
"xopomo", 8 — Ha "ynoBierBopuTenpHO". HaliTu BEpOATHOCTH TOrO, YTO HAayAauy BbI3BaHHBIN
CTYAEHT yuHTcs: a) Ha "oTauuHo"; 0) Ha "Xoporio" 1 "yJ0BIeTBOPUTENIBHO".

7) Hupekrop ¢upmel 3axmounn 15 moroopos. IIaTh U3 HUX, BONpPEKH COBETaM
IOPUCTA OH 3aKJII0YMJI C HApYIIEHUEM HaJIOroBOI'0 3aKOHOJATENbCTBA. HaliTH BEPOSATHOCTH TOTO,
YTO TpU HAJIOTOBOI NMPOBEpPKE Cpeau HayAauy B3SATHIX ISITH JOTOBOPOB, TPU OKaXyTcs 0e3
HapyLIEHUH 3aKOHOAATEIbCTBA?

Oopaszen nomammuero 3aganusa NeS (2 cemecrp) «Ileppuunas o0padoTka cTATHCTHYECKHX

AAHHBIX)
W3 BUTPUHBI CTATUCTUYECKUX JTAaHHBIX U3BECTEH Y/EJIbHBIN BEC IUIOLIAIN aBAPUHHOIO KUJIUIIIHOTO
doHna K oOmeNd IUIOMIATM SKUIUINHOTO QoHaa B mpoueHTax. I[IpoBecT mnepBUYHYIO
CTaTHCTUYECKYI0 00pabOoTKy NaHHbBIX (1o BapuaHTtam ¢ 1 mo 15): mocTpouTh rHcTOrpamMmy,
HalTH cpegHee, MOy, MEUaHy, AUCIEPCUI0, CPEIHEKBApAaTHIECKOe OTKIOHeHHe. IlocTpouts
JIOBEPUTENBHBIN MHTEPBAJI JUIsl CPETHETO ¥ CPEAHEKBAPATUYECKOT0 OTKIOHEHUS.

20 20 20 20 20 20 20 20 | 20 20 20 | 20 20 | 20 20
00 01 02 | 03 | 04 | 05 | 06 07 08 | 09 10 11 12 13 14

Poccumckan ®egepauus 03| 03| 04| 05| 04| 04| 04| 05|05|06| 06| 06|07]|07] 0,7




LleHTpanbHbIN
cdepepanbHbIv

OKpyr 01| 02| 02| 02| 02| 02| 02| 02| 02| 03|]03|03|03]| 04|03
Benropoackas obnactb ol 04| 04| 04(03|03|]03|03|05| 05| 03| 04| 04| 04|03
BpsHckasa obnacTb 0 o| 01| 01| 01| 01] 0,1 0 0 0 o| 01} 0103|0203
Bnapgumupckas obnactb 0 0 0 0 0 0 0 0(01| 02| 02) 03| 04| 04| 04
BopoHexckas obnactb ofo01})01}01f(01,01]01(03|03|]03|]03|02]|02]|02]| 0.2
MBaHoBckasi obnactb 0| 0,1 0 0 0 - - 0 0| 01| 04| 04| 04| 04| 04
Kanyxckas obnactb o101 01| 01| 02] 0,3 1/09(09|09|09| 09| 09| 08| 0,7
KocTpomckast o6nacTb 0103 03| 03|03|04(02|03|07]09]09|09]|09] 09|11
Kypckast obnactb 02| 03| 03|02|02|02|03|04|02|02|02|02]| 02| 02|02
Juneukas obnactb 01| 0101} 01| 01|01| 01|02} 02| 03| 04| 03|03]| 04|04
MockoBckasi o6nacTtb 0,1 0 0 0 0 0 0 0 0|01|01]01] 02| 03] 0,3
OpnoBckas obnactb 02| 01|01} 01|06 01|0101|01|02|02|02]| 03| 03|04
PsizaHckas obnactb 02| 03| 04| 04|02| 01| 02|03|03| 06| 06| 06| 06| 06| 06
CmoneHckas obnactb 02| 01| 01} 01|01} 01|01 01}03|]03|]03|03|04]| 03|03
TamboBckas obnactb 02| 03| 03|03(03|,01|01|01|01|03|] 03| 04| 04| 03|04
TBepckas obnactb 02| 03| 04| 05| 04| 0O5( 05| 06| 06| 06| 07| 06| 06| 06| 06
Tynbckas obnactb 0| 1,1 1 1/ 08| 09| 09| 09| 08| 08 1 1 1113 12
Apocnasckas obnactb 05| 02| 02| 05| 05| 05| 05| 06| 06| 06| 07| 06| 06| 08| 0,7
r.Mocksa 02| 0101} 02|04|01|01|01|01] 01| 0101|071/ 0,1]| 0,1
CeBepo-3anagHbin

cbenepanbHbIA OKPYF 03| 02| 03| 04|03| 04| 05|06| 06| 07| 07| 07| 07| 08| 0,7
Pecny6bnuka Kapenus 01| 01| 01| 01) 01| 01| 08| 0,8 1 111313 13| 1,2 | 1,3
Pecny6nuka Komu 0,4 of(02|06|06|09|08|12|12| 18| 18| 19| 21| 1,7 | 1,7
ApxaHrenbckas obnacTb 09| 01 04| 05| 05| 06| 05| 07| 0,8 1 1,1 1,31 16| 21| 25

B T.4. HeHeukun

aBTOHOMHbIV OKpYr 05| 01| 0,1 0,1 o| o1} 01| 01| 0,1 -1 07| 06 0| 25| 21
ApxaHrenbckas

obnactb(6e3 HeHeukoro

aBTOHOMHOrO OKpyra) - - - - - - - - -1 11 1,1 1,3 1,6 2| 25
Bonoroackas obnactb 02| 04| 06| 05| 03| 05 1 1({09(11| 12| 12| 13| 1,2 | 0,9
KanunuHrpapckast obnactb 07| 05| 05| 06| 06| 04| 04| 05(05| 05| 05| 05| 05| 05|05
INenuHrpaackas obnactb 0,1 0,1 02| 02| 02| 02| 03| 04| 05| 06|06| 05| 05| 07| 08
MypmaHckas obnacTb 02| 04| 04| 05| 02| 02| 02| 02| 02| 03| 04| 04 11091 1,0
HoBropogckas obnactb 0,1 02| 02| 03] 0,1 05| 0,8 1 08| 05| 06| 06| 06| 0,7 0,6
MckoBckas obnacTb 02| 02| 05| 05| 02| 02| 02| 0,2 0 o(01f01] 02| 03] 04
r.CaHkT-leTepbypr 02| 03| 03| 03|03|04|03|04| 04| 04| 04|03]| 03| 03| 0,0
OXxHbIN heaepanbHbIN

OKpyr 06| 04| 06| 06| 06| 06| 06| 06| 06| 06| 06| 06| 06 | 0,7 | 0,6
Pecny6nvka Agbires 03| 05| 05| 05| 06| 02|03| 03|04 04| 04| 03| 03] 0,11} 0,1
Pecny6nvka Kanmbikus 05| 0,1 02| 02| 0,1 0,2 0 1 06| 08| 09| 09| 07| 05| 05
KpacHopapckuii kpai 0,1 02| 02| 02| 02| 02| 02] 0,1 0,1 0,1 02| 02| 03| 03] 0,3
AcTpaxaHckas obnacTb 62| 31| 59| 58| 56| 56| 55| 55| 54| 52| 46| 44| 43| 58 | 45
Bonrorpapackas obnactb 0,1 0,1 02| 03| 04| 04| 04| 04| 04| 04| 04| 04| 04| 03| 04
PocroBsckas obnactb 03| 02| 02|02} 02|01|01|02|03|]03|]03|]03|03]|03]| 0,3

CeBepo-KaBka3sckui

chenepanbHbIN OKPYT o8| 07| 12| 29| 14| 11| 15| 14| 14| 13| 1,3 | 13| 1,2 | 12| 1,2
Pecny6bnuka JarectaH 2 2| 24| 81 35| 34| 31 28 | 27| 27| 27| 27| 26| 22| 2,1
Pecny6nuka WHrywetus 52| 0,7 4| 36| 13| 24| 75| 73| 73| 72| 71| 6,9 7| 71| 68




KabapauHo-bankapckas

Pecny6nuka 03| 02| 26| 26| 04| 05| 05| 05| 05| 04| 07| 07| 07| 07| 0,6
KapauaeBo-Yepkecckas
Pecny6nuka 0,1 0,1| 0,1 of(05| 04| 04| 06| 08| 07| 07| 07| 06| 06|04
Pecny6nvka CeepHasi
OceTus 0101} 05| 08| 1,3 1,1 11 1,1 1,8 1.1 1141111 081 0,7
YeueHckan Pecnybnvka - - - - - - - - - -1 041 03| 02 1 1,5
CTaBponosibCKuii Kpa o1(01(01}01| 02 02| 03| 03|02|02]02|02]|02]|02]|0,2
MpuBomkxckumn
chenepanbHbIN OKPYr o1(01| 01| 01|01 02| 02| 02|03|05|05|05| 06| 06]| 0,6
Pecny6nuka
BawkopTtocTtaH o1y 0101} 01| 01} 01}{01|01| 03| 04| 03| 04| 06| 05| 0,5
Pecny6nuka Mapwuit-3On. 01| 02(02| 02| 02| 02| 02| 020507} 07|08|09|09]| 08
Pecny6nvka Mopaosusi. o1(01(02| 02| 02| 02| 02| 05| 06| 05| 05| 05| 08| 07| 0,8
Pecnybnuka TatapcTaH 0 0 0 0 0 0 0 0 0| 04| 04| 04| 06| 05| 04
Ynamyptckas Pecnybnuka 02| 04(03|03|02|01|03|02|02|04|04| 04| 05| 06|05
Yysawuckas Pecny6nuka 0,1 0,1 0,1 0 0 0 0 0 0| 05| 04| 05| 06| 06| 0,6
[Mepmckuin kpan 02| 03| 02| 02| 02| 04( 04| 04| 05| 07| 07| 07| 07| 061 0,8
KupoBckasi o6nactb 03010101} 01| 02| 02| 02| 02|06)| 06| 07| 06| 07| 07
Huxeropopackasn obnactb of(01}|01}|01}]01] 02|01 02|]02|04|04| 03| 04| 05| 05
OpeHbyprckas obnactb 0,1 0 0 0| 0,1 o| 01| 04| 04|08 07| 07| 07|07/ 05
MeH3eHckas obnacTtb 0 0 0 0 o001, 01|01]02|09|09|09|09]| 08| 05
Camapckast obnactb 0,1 0 of01}01}]01)]01|]02|02|05|05|06)|06]|07]|08
CapaTtoBckas obnacTb 04| 03| 05| 06| 06| 07(09|09| 08| 06| 07| 07| 06| 09] 0,8
YnbsiHoBckas obnacTtb 0 0 0 0 0 0 o(01{01|02|02| 01| 01| 02] 0,2
Ypanbckumn
cenepanbHbIA OKPYr 03| 02(03| 03| 02| 02| 02| 02| 04|05 05| 06| 07| 08|09
KypraHckas obnactb 02| 01} 03| 04| 02| 04(03| 05| 06| 05| 06| 06| 05| 05| 06
CaeppaJioBckas obnactb 0 0 0 0 0 0 0 0| 02|03|03| 04| 04| 05]| 0,6
TtomeHckas obnacTb 1 07| 08| 07| 05(07| 06| 05| 09] 09 1 1,1 16 | 1,8 | 1,9
B T.4. XaHTbl-MaHcunckummn
aBTOHOMHbIN OKpPYT 0,7|1 04| 06| 0,2 | 0,1 04| 04| 0,1 0,1 03| 04) 04| 08| 1,2 1,5
Amano-
HeHewukunit aBBTOHOMHBI
oKpyr 31 27| 28| 26| 21| 21| 22| 25 3|1 24| 31| 42| 66| 6,1 7,1
TiomeHckas obnacTb (6e3
XaHTbl-MaHcuiickoro-tOorpel
n Amano-HeHeukoro
aBTOHOMHbIX OKPYroB) - - - - - - -/ 03|08 09|09| 08| 08| 09]| 07
YenabuHckasa obnacTtb 0,1 0,1 0,1 0,2 | 0,1 0,1 0| 02| 03|04| 04| 04| 04| 04]| 04
Cubunpckumn
chenepanbHbIA OKpPYr o7| 06| 06| 06| 06| 06| 08| 09| 09 1 1 1 1 1| 0,9
Pecny6nvka Antan 05| 0,7 11 14| 15| 22 2 21071213 12| 12| 12| 0,8
Pecny6nvka BypsTtus 1,2 1,4 1,1 1,3 1,2 1,7 1,4 22| 23 2 2,3 1,9 1,6 1,7 1,8
Pecny6nuka TeiBa 2,7 0| 31 291 25| 04| 21 22| 211 25| 21| 21| 26| 24| 20
Pecny6nuka Xakacus 030101} 02| 02| 01|01|]03|05|04|05|04|05| 04|05
AnTanckui kpain 0,1 0 o| 01|01} 01}01{01|01(05|05| 05| 05| 06| 05
3abatikanbckuin Kpait 03| 02| 02| 02| 0,1 0215|1717 18| 1,7 12| 12| 1,1 1,2
KpacHosipckuin kpai 08| 0507 07| 08| 06| 08| 08| 07|08 07| 06| 06| 07| 0,7
MpkyTckast obnacTb 04| 07| 06| 06| 06| 071515 17| 17| 17| 17| 1,7 | 19| 1,7
KemepoBckas obnactb 2.4 2(17| 18| 16| 13| 13| 14| 13| 18| 16| 16| 16| 16| 1,6
HoBocubupckas obnactb 0,1] 0,1 0| 01| 0,1 o(01,03|03|] 03| 04| 04| 04|04]|03
Omckas obnactb o1 01, 01| 01} 01} 0101 03| 03| 04| 04| 04| 04| 03] 03
Tomckas obnacTb 06| 07| 06| 0,9 1 1213 12| 12] 13| 1,3 1,1 1,2 | 11 1,1




[danbHeBOCTOUYHbIN

chenepanbHbIN OKPYT o8| 04| 07| 07| 08|08 09| 13| 13| 14| 15| 16| 16| 1,7 | 1,8
Pecny6nuka

CAXA(AxkyTna) 09| 06| 12| 11| 06| 07| 09| 26| 27| 28| 32| 31| 34| 39| 39
Kamyatckas obnactb 04| 03| 02| 03| 02| 02(02| 07| 08| 08| 11 15 1,3 1,7 | 2,2
Mpumopckuii kpaii 04| 04| 07| 07| 07| 06| 06| 04| 04| 04| 05| 06| 06| 06| 0,7
XabapoBckuii kKpar 0,1 0 0] 01 of01}|01|01})01}01}01]02]|03]|04]| 05
Amypckasi obnacTb 09| 07| 07| 1,2| 1,8 2 2| 26| 26 3129 28| 27| 25| 23
MaragaHckas obnacTb 151 11| 03] 1,1 | 0,6 1(11( 26| 27| 32| 32| 33| 33| 33| 34
CaxanvHckas obnacTtb 34| 05| 27| 09| 26| 23| 21| 26| 28| 31| 25| 37| 36| 31 3,9
EBpelickasi aBTOHOMHas

obnacTb 0| 02| 081 0,2 0| - - 0,9 11 16| 1,6 11 09| 15| 24
YyKOTCKUI aBTOHOMHbIV

oKpyr 1,5 0 0 0 0 o(65| 61| 36| 37| 49| 49 41 11 1,7

Oopaszen nomamnero 3axanus Ne6 (2 cemectp) «IIpumeHenne MeToaa HAaUMEHbIINX

KBQ/IPaTOB»
Bapuanrtbi 1 - 4.

W3 BUTPUHBI CTATUCTUYECKHUX JAHHBIX U3BECTEH CPEJHUIA YPOBEHB 3arpy3KH MPOU3BOJACTBEHHBIX
MOIITHOCTEH ((pakTHUecKoe 3HaUeHue Mokaszaress GopMUpyeTcs Ha OCHOBE OTBETOB PECIIOHICHTOB,
OTMETHBIIIMX TOT UJIM HHOW YPOBEHb MCIIOJIb30BAHUS MPOU3BOACTBEHHBIX MOIIIHOCTEHN B IMPOIIEHTAX ).
BusyanusupoBars nanubie. [IpuMeHHTH METOJ HAMMEHBIINX KBAJpaTOB MAJS CrIaXHBaHUS
AKCIICPHUMEHTATIBHBIX 3aBUCUMOCTEH. 3a/1aHKe BBIIOJIHATS 110 BapuaHTtaMm ( ¢ 1 1o 4).

Keapmainwl
200

I I 11 v
Yposenv 6 mexywiem keapmane
2006 61 60 65 66
2007 65 66 68 69
2008 66 68 69 67
2009 58 o7 57 57
2010 56 57 60 61
2011 60 61 63 63
2012 60 61 63 63
2013 62 63 65 65
2014 63 63 64 64
2015 64 65 65 65
2016 60 60 62 61
2017 61 62 64 64
2018 58 59 61 59
2019 60 62 63 62
2020 60 59 61 61
2021 62 65 66 66




| 2023 |65 |66 | | |

062336!! KOHTPOJILHBIX 3ag!alml71 KOMIILIOTEPHOT0 NMPAKTHKYMA Nel !2 ceMech[

Bapuanr 1.

Ha nmyrtu nBwkenust aBromoOmns 5 cBerodopoB. Kaxnpiii m3 Hux ¢ BepostHocThio 0,5
paspelaeT Wi 3anpeaer AajibHeimee ABrkeHue. Hailtu psan pacnpeneneHuss ¥ MOCTPOUTH
MHOTOYTOJIbHUK pacHpe/esieHns] 4Yuciia CBeTO(GOpOB, MPOMIEHHBIX aBTOMOOWJIEM [0 MepBOi
OCTaHOBKHU. HaliT 4nCIIOBBIE XapaKTEPUCTUKU JAHHOU CIIy4aliHOM BEJIMYMHBI.

062336!! KOHTPOJbHBLIX 3ag!a}miz’1 KOMIIBIOTEPHOTO MPAKTUKYVMA Ne2 (2 CEMeCTp[

W3 BUTpUHBI CTAaTUCTUYECKUX JIAaHHBIX U3BECTHA BBEACHHAs B JieiicTBHE 00IIas miomaas (B KB.
MmeTpax) *uielx nmomeniennit Ha 1000 yenmoBek Hacenenus o obmactsam Poccum 3a 2021 ron.
[TocTpouts rucTorpamMmy, HalTH cpesiHee U AUCIIEPHUIO.

759 384 622 812 369 853 536 519 1102 1191 429 694 528 776 482 581 616 617 536
222 393 400 393 558 1243 1782 70 522 510 644 659 454 391 1106 547 324 645 996
328 215 592 506 467 680 531 725 553 440 774 565 596 513 410 504 570 667 574
497 709 346 575 732 530 314 1102 504 684 327 598 433 472 509 321 720 338 446
284 586 195 192 474 257 291 77 1038 193 61

O0pa3zell KOHTPOJIRHBIX 3A/IAHMIT KOMIIBLIOTEPHOTro mMpakTHKymMa Ne3 (2 cemecTp)

[TpoBeneHHBIC UCTIBITAHUS HA PACTSIKCHUE 00pa3IOB KOHCTPYKIIMOHHON CTAJIM AU CJICTYIOIINE

2y.
3HAYCHHMS JJIS1 MAKCUMAIbHOTO HaNpsbKeHus (Kr/ cM” ):

3100 4000 3800 4100 3400
4200 3700 3900 3200 4100
3800 4200 3500 4000 3900

Haiitu noBeputenbHbIE WHTEPBATBI IS CPETHETO 3HAUYECHHUS MAKCHUMAJIbHOTO HAIPSHKEHUS C
HagekHOCThIO 0,95 W cpeHeKBaJApAaTUYECKOTO OTKJIOHEHHUS OT CpPEIHEro 3HA4YCHHS C
HagexxHocThio 0,99. IlpuHATH, YTO ompezenseMas BeJIMYMWHA paclpeaesieHa M0 HOPMaTbHOMY
3aKOHY.

O0pa3zell KOHTPOJILHBIX 32/IAHNI KOMIILIOTEPHOI0 MpakTukyma Ned (2 cemecTp). 0uHAsA
dbopma 1 0uHO-3204Has hopMma

Nel. JlaHHbIe OmbITAa MpHUBEAEHB B Talbnuue B Oe3pazmepHoM Buae. [lomaras, uro X u
Y CBA3aHBl 3aBUCUMOCTBIO Y =aX + b, onpenenuTs Ko3pduuuentsl a u b meromom
HaMMEHBIINX KBaJpaToOB.

X 0 1 2 3 4 5 6 7 8 9

y 30 29,1 284 | 28,1 | 28,0 | 27,7 | 275 27,2 27,0 26,8

3. Metoauyeckue MaTepuabl, Onpeaessoiye Npoueaypbl OleHuBaHUS

[Ipouenypa mpoBeAcHHsS TPOMEKYTOYHOW aTTECTAllMM M TEKYHIETo KOHTPOJIS
ycr[eBaeMOCTI/I peFHaMeHTpreTCﬂ JIOKAJIbHBIM HOpMaTI/IBHI)IM aKTOM, OHpC}IGJ’IfIIOHH/IM HOpS[}IOK
OCYIIECTBIICHUSI TEKYIIEr0 KOHTPOJS YCIEBAaeMOCTH M TPOMEXKYTOUYHOM aTTecTaluu
oOydJaronuxcs.




3.1. Ilpoyeoypa

OoYyeHuearus

npu

nposedeHuu

NPOMENCYMOYHOU

ammecmayuu

ooyuarwuxcs no oucyuniuve 8 ¢hopme dK3aMeHa u/uiu ougpgeperyuposanHo2o 3avema

(3auema c oyeukoti)
[TpomMexxyTodHasi arTecTanus 1Mo JUCIUILIMHE B (hOopMe dK3aMeHa MmpoBoauTcs B 1 u 2

cemecTpe.

I/ICHOJIB3yIOTCSI KpUTCpUHU MW 1IKaJIa OLCHHBAHUA,

ykazanuele B 1.1.2. Onenka

BBICTABJIACTCA IIPEMOAABATEIIEM UHTCTPAJIBHO 110 BCEM IOKA3aTCIAM U KPUTEPHUAM OLICHUBAHUS.
Hixe IMPUBCACHEI IIpaBUjia OLICHUBAHUA (l)OpMI/IpOBaHI/IH KOMIIETCHIIUH 110 TTOKa3aTeIio

OLICHUBAHUA «3HAHUA.

ypOBeHB OCBOCHUS U OLICHKA

Kpurepuit
«2» «3» «4» «5»
OLIEHMBAaHHUS
(HEeyIOBETB.) (ynoBieTBop.) (xopor1o) (oTIMYHO)
3HaeT TePMUHBI U
3HaeT TEpMHUHBI U
3HaHUe OnpeAeseHus,
He 3naer onpeeeHus, HO
TEPMHUHOB U 3HaeT TEPMUHBI U | MOKET KOPPEKTHO
. TEPMUHOB U JIOTTyCKaeT
onpe/IeICHUH, N onpeaeeHus chopMyIUpOBaTh
N onpeacieHuin HETOYHOCTH
IMOHSITUH AX
(bopMyIIHPOBOK
CaMOCTOSITENLHO
3HaeT OCHOBHEIE
3HaeT OCHOBHBIE
He 3naer 3aKOHOMEPHOCTH,
3HaHUe 3HaeT OCHOBHBIE | 3aKOHOMEPHOCTH,
OCHOBHBIE COOTHOIIIEHN,
OCHOBHBIX 3aKOHOMEPHOCTH, COOTHOIIIEHUS,
3aKOHOMEPHOCTHU TIPUHITAITHI
3aKOHOMEPHOC COOTHOIIIEHHS, TPUHITUTIBI
. W COOTHOIIICHHUS, MIOCTPOCHUS
TEH U MIPUHITUTIBI MMOCTPOCHUS v
. TIPUHITUTIBI . 3HAHWUH, MOKET
COOTHOIIIEHHUH, MTOCTPOCHUS 3HAHHUH, UX
MTOCTPOCHUS . CaMOCTOSITEILHO
MPUHITUIIOB N 3HaHUI UHTEPIPETUPYET
3HaHUI UX TIOJYIUTh U
Y UCTIOJIB3YET
HCITIOJIB30BAaTh
. Oo6namgaet
O0BéM DT
3HaeT TOILKO TBEPIBIM U
OCBOEHHOI'O .
He 3naer OCHOBHOM MOJIHBIM 3HAaHUEM
Marepuaia, . 3HaeT MaTepual
3HAUYUTEILHOU MaTtepuanl Marepuana
YCBOCHHE BCEX IUCLUAIIINHEI B
YacTH MaTepuaia | IUCHUIUIMHEI, HE . IUCHUIUINHEL,
IUIAKTHYECKH 00BéMe
S TUCIIUILINHEI YCBOMJI €T0 BJIAJICET
neTaei JIOTIOTHUATEIBHBIM
(paznenoB)
U 3HAHUSIMU
aéT IOJIHBIC
ITonnora .. .. .. A N ’
OTBCTOR Ha He naér orBeThl JaéT Hemnoynnbie Jla€T oTBETHI HA pa3BEPHYTHIE
Ha OOJIBIIIUHCTBO OTBETHI HA BCE BOIIPOCHI, HO HE OTBETHI Ha
MIPOBEPOYHBIE
BOITPOCOB BOIIPOCHI BCE - MOJIHBIE IMOCTaBJICHHbBIE
BOIIPOCHI
BOIPOCHI
Homyckaer B otsere B otrBere
[IpaBunBHOCTH
rpyOble OIIMOKU AMEIOTCS NMEIOTCS
OTBETOB Ha OTtBer BepeH
BOIIPOCHI MIPU U3JI0KEHUU CYILIECTBEHHbIE | HECYIECTBEHHBIE
OTBETa Ha BOMPOC OIINOKHU HETOYHOCTH
W3naraer 3nanns
. W3naraer 3nannsa | M3naraer 3HaHUs B JIOTHYECKOH
YETKOCTD H3naraer 3HaHus N
. | ¢ HapymeHusMHU | 0e3 HApYIIEHUH B | MMOCIIELOBATEILHO
HU3JI0KEHUS U 0e3 JTIornuecKom . .
B JIOTHYECKOM JIOTHYECKOMN CTH,
MHTEPIpPETal | MOCIEeI0BATENBLHO
N MMOCJIEIOBATENLHO | TTOCHIEA0BATENILHO | CaMOCTOSTEIBHO
W 3HAHUH CTH
CTH CTH AX

UHTEPIPETUPYS U




aHATU3HUPYS
Brimonuser
He MOSICHSIOIINE
Brinonuser Brimonuser -
WJUTFOCTPUPYET PUCYHKHU M CXEMBI
MHOSCHSOLIME [OSICHSFOLIMIE
HU3J10KEHHUE TOYHO U
CXEMBI U PUCYHKH U
[MOSCHSFOLIIIMU aKKypaTHO,
PUCYHKH CXEMBI
CXeMaMu, packpbIiBas
HEOPEIKHO U C KOPPEKTHO H
PUCYHKaMH 1 MTOJTHOTY
oIIMOKaMu [IOHSTHO
npuMepamMu YCBOCHHBIX
3HAHUU
HegepHo Jomyckaer I'pamoTHO 1
HETOYHOCTH B I'pamoTHO 1 MO TOYHO H3JIaraer
WA3JIaraeT u
A3JI0KEHUU U CYILIECTBY 3HaHUs, JejIacT
UHTEPIPETUPYET
SHAHIS UHTEPIIPETALIMU | H3JIaraeT 3HAHUS | CaMOCTOSITENIbLHBIE
3HAHUNA BBIBOJIBI

Huxe IMPUBCACHLI IIpaBHJIa OLCHUBAHUA (I)OpMI/II)OBaHI/IH KOMIICTEHIUI MO IOKAa3aTeNIo

OLICHUBAaHUA «HaBBIKM Ha4aIILHOTO YPOBH:A».

ypOBeHL OCBOCHHA M OLICHKA

Kpurepuit
pHTep «@2@» «3» «» «5»
OLICHUBAHUS
(HEYTOBIIETB.) (ymoBneTBop.) (xopor10) (oTnM4HO)
bes [Ipumensier
HcnbiTeiBaeT sa . CODETHHIECKIE
TPYIHEHHU | T TUYECKU
HaBbiku BeIOOpa He moxer 3aTPyAHEHUSA 10 | pyA P
il BEIOMpaer 3HaHUS AJIs
METOJIMK BBIOpATh METOJUKY BbIOODY
CTaHJIapPTHY BbIOOpa
BBIIIOJIHEHUS BBITIOJIHEHUS METOANKHU
o o 10 METOJUKY METOANKHU
3a/IaHHI 3aIaHui BBITIOJTHEHUS
. BBITIOJIHCHUS |  BBITTOJTHCHUS
3a1aHUI . .
3aIaHU I 3aIaHu I
HmeeT HaBbIKU
Nwmeer
Nwmeet HaBBIKK BBITTOJIHEHUS
HaBBIKH
HaBpbiku BBITIOJTHEHUS KaK
He umeeT HaBBIKOB BBITIOJIHEHU S
BBITIOJIHEHUS TOJIBKO MPOCTHIX CTaHAApTHBIX,
. . BBITTOJIHEHUS TOJIBKO
3a/IaHUH pa3TUIHON . TUTIOBBIX TaK u
y4eOHBIX 3aJaHuI CTaHJapTHbI
CJII0’KHOCTH y4eOHBIX HECTaHJapTHbI
N X y4eOHBIX
3a1aHUI . X y4eOHBIX
3a1aHU I .
3aIaHUI
Honyckaer
Jomyckaet rpyobie
Homnyckaet OLIMOKH IpU
HaBbiku OIIMOKY TIpH
OIIMOKY TpU BeImojHeHN | He momyckaer
CaMOTIPOBEPKH. BBITIOJTHCHUHT .
o BBITIOJTHCHUH Y 33JIaHUH, OImMOOK MPHU
KauectBo 3a/laHui, .
3a/1aHu, HE BBITTOJIHEHUH
c(hOpMHPOBAHHBIX HapylaIlne .
HapyIIeHus HapyIIakoIil 3aTaHu I
HaBBIKOB JIOTUKY pelIeHus
sanay JIOTUKH PELIEHUs | He JIOTUKY
pereHus
Jlenaer CamocTosTens
Hagrsiku ananmza UcnbiThiBacT
KOPPEKTHBIE HO
pEe3ynbTaTOB Henaer 3aTPyIHEHHUS C
BBIBOJIBI 110 aHAJN3UPYET
BBITIOJIHEHUS HEKOPPEKTHBIE (dhopmynupoBaHue
o pe3ynbTaraMm | pe3yJbTaThbl
3aJIaHM, pereHus BBIBOJIBI M KOPPEKTHBIX
pereHus BBITIOJTHCHH S
3a1a4 BBIBOJIOB .
3aa4u 3a/TaHu I
Hasbiku He moxer Beimosnusier Beimosnuser Bemmosnuser




MIpeICTaBICHUs MPOMJLTIOCTPUPOBA MOSICHSIIOIIIHE MOSICHSIIOIIM | TOSICHSIIOLIHE
pE3yJIbTaTOB Thb pPELLIEHUE CXEMBI U € PUCYHKH U PUCYHKU U
pelieHus 3aaa4 3a/1a4uu PUCYHKH CXEMBbI CXEMBbI BEpHO U

MOSICHSIOIMMHU HEOPEXKHO U C | KOPPEKTHO U aKKypaTHO
CXEeMaMHu, omnoKaMu MOHSITHO
pUCYHKaMU
3.2. I[lpoyedypa oyenusanusi npu  NPoGeOeHUU  NPOMENCYMOUHOU  ammecmayuu

00YyYaWuUxcs no Oucyuniure 8 popme 3auema

HpOMe)KYTOLIHaSI arrecragus 1o JUCHUIIJIMHE B (bopMe 3a4éTa He IMpOBOOUTCA.

3.3. IIpoyeodypa

oyeHusanusl  npu

nposedeHuU

NPOMENCYMOYHOLU

ammecmayuu

o00yuarwuxcs no oucyuniune 8 hopme 3auumsl Kypcosoi pabomul (Kypcogoeo npoekma)

[TpomMexxyTodHast aTTecTanus MO JTUCHUIUTHHE B (pOpMe 3alIuThl KypCOBOH pabOTHI/KypCOBOTO
IIPOEKTA HE IPOBOJUTCH.




[Tpunoxxenue 2 xk pabodeii mporpamme

Hepeqeﬂb y‘leﬁHbIX U3JaHUH U y‘leﬁHO-MeTOI[I/I'leCKHX MaTepuajJioB

ABTOp, Ha3BaHWE, MECTO W3AHUSA, U3IATEIHCTBO, TOJT N3AHHUs, KOJTHICSCTBO
CTpaHuI]

KommuectBo
3K3EMILISIPOB B
onoImoTeKe

Karan, M. JI. Marematuka B CTpoUTeNbHOM By3e. uddepeHnmanbHoe ncuncieHne
: [yae6nuk st By308] / M. JI. Karan, M. B. CamoxuH ; [per.: A. B. Ueukus, 1O. FO.
Kouetkos]. - M. : M3n-Bo ACB, 2012. - 242 c. : un. - bubmworp.: c. 240 (8 ass.). -
ISBN 978-5-93093-821-0

236

PemeOHuK K COOpPHUKY 3a/a4 MO Kypcy MaTeMaTHYecKoro aHann3a bepmana :
yue6Hoe ocobue. - Cankt-IletepOypr [u ap.] : Jlans, 2011. - 607 c. : wi., Tabm. -
ISBN 978-5-8114-0887-0

199

Knerenuk, /. B. COopHuUK 337124 110 aHATMTUYCCKON T€OMETPHUH : yueO. mocodue
s Bry30B / 1. B. Knerenuk ; mox pea. H. B. Edumosa. - U3n. 17-e, ctep. -
Cankrt-llerepOypr ; Mocksa ; Kpacaonap : Jlans ; [lpodeccus, 2010. - 223 c. :
mi. - (Kiaccuueckass yueOHas nmutepatypa mo martemaruke) (Kmaccmueckue
3aJauHUKN U TPAaKTUKYyMbl. 3HaHWE. YBepeHHOCTh. Ycrex) (YueOHUKH amst
By30B. CrienmaibHas auteparypa). - ISBN 978-5-8114-1051-4. - ISBN 5-93913-
037-2

443

Kynapssues JI. . Kypc MatemaTrdeckoro aHanmsa : y4eOHUK sl 0aKkainaBpoB /
JI. 1. KynpsieieB ; MOCKOBCKHI (PU3NKO-TEXHUUECKANH WHCTUTYT. - 6-€ W3M. -
Mockga : FOpaiir, 2012. - (bakanasp. ba3ogsiii kypc). T. 1. - 703 c. : wi., Ta0u. -
[peam.-umeH. ykas.: c¢. 685-694. - ISBN 978-5-9916-1807-6

10

BepmanTt, A. @. Kpatkuii Kypc MaTeMaTHYECKOTO aHau3a : yueb. mocobue st
By30B / A. @. bepmanr, U. I'. Apamanosuu. - U3n. 16-e, crep. - CII6. ; M. ;
Kpacnonap : Jlans, 2010. - 736 c. : un. - (Knmaccuueckast yueOHast tureparypa 1o
Matematuke) (YueOHuku Ui By3oB. CrierpanbHasi Jureparypa). - TaOmnwuia
uHTerpanos: c¢. 731-735. - bubmuorp.: c¢. 736 (14 nass.). - ISBN 978-5-8114-
0499-5

380

Anamutryeckas reometpus. [IpakTukym : ydeOHOe MmocoOue i CTYACHTOB,
oOydaromuxcs Mo mporpamme OakajgaBpuaTa 10 Hampasienutro 270800
"CrpourenbctBo" / Mock. roc. crpout. yH-T, Kad. Beiciield maremaruku ; [E. b.
MaubiiieBa [u ap.]. - Mocksa : MI'CVY, 2014. - 98 ¢. : ui., Tabiu. - bubnuorp.: c.
96 (6 Ha3s.). - ISBN 978-5-7264-0826-2

25

Jluneitnass anre6pa. Ilpaktmkym : ydeOHOe Tmocobmwe Il CTYIICHTOB,
oOyyaroruxcs no HarmpasieHuto 270800 "CrpoutensctBo" / MOCK. roc. CTPOUT.
yH-T, Kad. Beiciiert maremarukm ; [T. H. Turtoa [u ap.]. - Mocksa : MI'CY,
2014. - 134 c. - bubmuorp.: ¢. 133 (11 nHasB.). - ISBN 978-5-7264-0825-5

25

DNeKTpOHHBIE yueOHbIE U3/1aHUS B DJIEKTPOHHO-0nOmoreunbix cucremax (ObC):

ABTOp, Ha3BaHHUC, MCCTO U3 JaHUs, o U3aaHusl,
KOJIMYCCTBO CTPAHHIL

Ccpinka Ha yueOHoe u3ganue B ObC

Boponnna, E. b. MaremaTtuueckuii ananu3 : ydeonoe | https://www.iprbookshop.ru/81022.html

nocobue / E. b. boponnna. — 2-e u3zg. — Capatos :
Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-
1745-7.



http://www.iprbookshop.ru/81022.html

Ananutnyeckass reoMmerpus. I[IpakTHKyM @ yueOHOE
mocodue sl CTYICHTOB, 00YYaIOIIUXCs MO MPOrpaMMe
OakayiaBpuaTa 1o HAIPaBICHHUIO 270800
"CrpoutenbctBo" / Mock. roc. ctpout. yH-T, Kad.
Boiciieit marematuku ; [E. b. Manbmuesa [u ap.]. -
MockBa : MI'CY, 2014. - 98 c¢. : wun., Tabm -
bubmuorp.: ¢. 96 (6 Hass.). - ISBN 978-5-7264-0826-2

http://lib-04.gic.mgsu.ru/lib/2012%20-
%202/115.pdf

Kysuna, T. C. Beicmass maremaruka: jeknuu (1-i
cemectp) : yuedbHoe mocobue / T. C. Kysuna, JI. 1O.
@pumrep ; [pen.: A. A. Menseaes, M.1. CmupHoB] ;
Mock. roc. cTpout. yH-T. - Mocksa : MI'CY, 2014. - 69
c. . Tabu., mi. - ISBN 978-5-7264-0924-5

http://1ib-04.gic.mgsu.ru/lib/2015%20-
96202/45.pdf

Jluneiinas anredpa. [lpaktukym : yueOHoe mocoOue
Il CTYyJCHTOB, OOYYarOmIMXCS II0 HAIpPaBJICHHUIO
270800 "CrpoutenscTBo" / MOCK. TOC. CTPOUT. YH-T,
Kad. Beiciieir marematukm ; [T. H. TuroBa [u nmp.]. -
Mocksa : MI'CVY, 2014. - 134 c. - bubauorp.: ¢. 133
(11 Ha3B.). - ISBN 978-5-7264-0825-5

http://lib-04.gic.mgsu.ru/lib/2012%20-
%202/116.pdf



http://lib-04.gic.mgsu.ru/lib/2012%20-
http://lib-04.gic.mgsu.ru/lib/2015%20-
http://lib-04.gic.mgsu.ru/lib/2012%20-

[Tpunoxenue 3 k paboyeil mporpamme

Hepeqeﬂb leO(l)eCCI/IOHaJILHBIX 0a3 JAHHBIX M HH(bOpMaIII/IOHHLIX CIIPAaBOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN ajipec pecypca
«Poccuiickoe oOpa3oBanuey - ¢eaepanbHbIi TOPTAT http://www.edu.ru/index.php
Hayunas snextpoHHast OHOIMOTEKA http://elibrary.ru/defaultx.asp?
OnektponHas oubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/
g)ez[epaﬂbﬂaa YHUBEPCUTETCKasi KOMIIBIOTEPHAs CETh http:/Awww.runnet.ru/

occum

NudopmannonHas cucrema ) EnnHoe okHO noctyna k http://window.edu.ru/
o0pa3oBaTeNbHbIM pecypcam



http://www.edu.ru/index.php
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.runnet.ru/
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