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1. [Tepeyenb KOMIETEHUMH ¢ YKa3aHUEM 3TANOB UX (JOPMUPOBAHUSA B IpPoLecce

ocsoenus OIIOII

B pesynbrare uzydenus quctuiuivHbl «Briciias marematuka» oOydaroliuecs, B
cootBercTBUM ¢ PI'OC BO mno HampaBiaeHutro noaroroBku 20.05.01 IloxkapHas
0€301MacHOCTb, YTBEPKJIEHHOT0 MpHUKa3oM MuHucTepcTBa oOpa3zoBaHus U Hayku PD ot
17.08.2015.r. Ne 851, dhopMupyIOT CIEAYIOMNE KOMITCTCHITNH:
- «CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHAIHU3y, cuHTe3y» (OK-1).

q)Ole/IpOBaHI/Ie KOMIIETEHIIUH B npouecce H3y4eHus I CIUIIJINHDBI
«BbIcIIasi MaTEMaTHKA)

Tabmuma 1
Komnerenius CTpyKTypHBIE Oransl Buner 3ausatuii qis O1eHOYHBIE CPEICTBA
Kon HaunmenoBanue 2JIEMEHTHI hopmupoBaHUs (hopmupoBaHHS ISl OIIEHKH YPOBHS
KOMIIETCHIINH (B KOMIICTCHI[UHU B KOMIICTCHI[UN chopmupoBaHHOCTH
pe3yabTaTe mporecce KOMIICTCHI[UH
OCBOEHHS OCBOEHUS
JUCLUITIMHBI OIIOIT
o0Oyuaromuit (cemectp)”
JIOJIXKEH 3HATh,
YMETb, BIAJETh)
1 2 3 4 5 6
OK-1 CcnocobHocms K 3HAET. OCHOBbL 1,2 Jlexmmm, BxoaHoi1 KOHTPOIIB,
abecmpaxmuomy Mamemamu4ecko2o MIpaKTUIECKUE TIPOMEKYTOTHAS
MbluIeHUIo, AHAIU3A, OCHOBHbIE 3aHATHSA, aTTecTalus,.
ananuzy, NOHAMUS U MEMOObl CaMOCTOsTENbHAS KOHTPOJIbHBIC PabOTHI
meopuu pabora
cunmesy
0ObIKHOBEHHBIX
oughepenyuanvrvlx

ypasHenuil, meopuu
geposimuocmeri u
Mamemamuyecko
cmamucmuKu

yMeer: pewams
3a0auu no
Mamemamuyeckomy
ananuszy, meopuu
00bIKHOBEHHBIX
oughpepenyuanvrvix
VpagHenuil, meopuu
eeposmuocmeti u
mMamemamuyeckou
cmamucmuxe

BJIageer:
HasvlKamu
peuienus 3a0ay no
mMamemamuieckom
¥V aHanuzy, meopuu
O0ObIKHOBEHHBIX
oughghepenyuanvm
bIX YPAGHEHUI,
meopuu
geposamuocmetl u
MamemMamuieckou
cmamucmuke




Kommnerenmus OK-1 taxke popMupyercst B X0/1e OCBOCHUS AUCHUNJIMH: PU3KKa, XUMHUSI, TUPABIHKA
, HauepraTelbHas I'eOMETpusi M WH)KEHEepHas rpaduka, 3amuTa BBITYCKHOM KBaTU(HKAIIMOHHON
paboThl, BKIIIOYAs OJATOTOBKY K MPOIEAYPE 3alUTHI U IPOLEAYPY 3alUTHI.

2. Onucanue noKasaresieid 1 KpUTepreB OLEHUBAHUS KOMIIETEHIM I
HA Pa3jIMYHBbIX 3Tanax ux GopMUPOBaHUS, ONTUCAHUE IIKAJ OLlEHUBAHMS

%
IlepedyeHb OLIEHOYHBIX CPECTB

Tabiuma 2
No HanmenoBanue Kparkast xapakrepuctuka [Ipencrapienue o1eHOYHOTO
1/ | OIIEHOYHOTO CPEJICTBA OIIEHOYHOTI'O CpPEJICTBA cpeacta B DOC

1 KOHTpOJIbHAs paboTa CPEICTBO NIPOBEPKH YMEHUN KOHTPOJIBHBIX PaOOTHI IO
MPUMEHSTH IOJy4YE€HHBIE BapuaHTaM
3HAHHUA U1 PEIICHN 3a1a4
OIIPEICICHHOTO TUIIA 10
pasaeny Wik HECKOJIbKUM
pasaenam

4 VYcrbIi oT9eT CpeICTBO KOHTPOJIS, BOIIPOCHI 10 TEMaAM
OPraHU30BaHHOE KaK JUCLUIIINHEL:
crienuanbHas 6ecena - TIEepeYEeHb BOIPOCOB K
eJ1arormyeckoro paboTHUKA € CEMHUHApPy

00yJaronmmMcs Ha TEMBI,
CBSI3aHHBIC C U3yYaeMOM
JUCHUTUTMHON ¥ pacCUUTaHHOMN
Ha BBISICHEHUE 00beMa 3HAHUH
oOyuJarolerocs 1mo
OIpeIe/ICHHOMY pa3zieiy, TeMe,
mpoOjeMe o T.11.

- TepevyeHb BOIPOCOB IS
YCTHOTO OIIpoca

3a/1aHMs ISl CAMOCTOSITEIbHOM

paboTsr

IIporpamMmma onleHUBaAHUA KOHTPOJIMPYEMOil THCIUIITTHHBI
«BpIcHIasi MATEeMATHKA)

Tabmuma 3
Kontponupyemslie Konx xoHTpOIupyemoit
No pPOJHpY I KOHTPOJHPY HaumenoBanue
paszaensl KOMIIETEHIINH (WU ee
/11 OIICHOYHOT'O CPE/ICTBA
(TeMBl AMCIUIIIMHEI) 4acTH)
1 2 3 4
1. | KommiekcHble uncna OIIK-1 KOHTpOJIbHAs padoTa
2. | llpenen n npousBogHas OIIK-1
dhysKIIH OJTHOM KOHTpOJIbHAs paboTa
TepeMEHHOMN
3. |IIpunoxxenus OIIK-1
N KOHTpOJbHAs padoTa
MPOM3BOJHON
4. | HeonpeneneHHBIH OIIK-1
WHTETpal.
OnpeneneHHbIit KOHTpOJIbHAs paboTa
WHTETpal u ero
MIPIIIOKEHUS
. npepeHuranIbHbIE OK-2
5. | Auddepenn KOHTpOJIbHAs paboTa
ypaBHEHUS
6. | Teopust BeposiTHOCTEH OIIK-2 KOHTpOJIbHAS paboTa
7. | Cny4aiiHble BETUYMHBI OIIK-2 KOHTpOJIbHAs padoTa




Kourponupyemsnie Kong xouTpomupyemon
Ne POJHpY a POTHPY HaumenoBanue
pasnensl KOMITETCHIINH (WITH €€
/T OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTUTHHBI) JacTH)
1 2 3 4
8. | Maremarnueckas OIIK-2
CTATHCTHKA KOHTpOJIbHAs paboTa

Onucanue noka3zaresieil 1 KpUTepueB OLleHMBAHUA KOMIETEHUMI 1O JUCHUIIMHE
«MaTemaTnKa» Ha Pa3jJMYHbIX dTANax UX (pOpMHUPOBAHUS,

OIIMCAaHHC IIKAJ OICHUBAHUA

Tabnuna 4
Kon [Inanupyembie [TokazaTenu v KpUTEpUN OIEHUBAHUS PE3YJIbTATOB 00YUCHUS
KOMIIETEHLIU pe3yJIbTaThl Huxe IIOPOrOBBIM | NPOABUHYTHIN BBICOKUH
, DTarbl oOy4eHus MTOPOTOBOTO YPOBEHB YpOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosneTBopu (xopor110) (oTHM4HO)
KOMIIETEHIIN (HeynoBieTBOpHU TEJIBHO)
u TEJIHHO)
1 2 3 4 5 6
OK-1, 3HAET OCHOBbI oOy4Jaromuiicst He loOyJaronuiics oOyJaromics loOyJaronuiics
1 cemect Mmamemamuyecko | 3HACT 3HAUUTENBHOI  |[1EMOHCTpUpYET IEMOHCTPHUPYET ITEMOHCTPHUpYET
p 20 ananusa, YacTH MPOrPAMMHOTO  BHAHHS TOJIBKO BHAHHE MATEpHalIa, HEBHAHHME OCHOBHBIX
OCHOBHBIE MarepHaia, IIioxo IOCHOBHOTO [mommyckaer MORATHIT M MCTOZIOB
OpPHEHTHPYETCS B IMaTepuana, HO He CYILIECTBEHHBIX ITMHEHHOM 1
nonAmusiL u MOHATHUAX U METOIaX BHACT JcTaNcH, HETOYHOCTEH BEKTOPHOI1 anreopsl,
Memoobl meopuu JIMHEHHO U [TomycKaeT [AHATTUTUYECKON
0ObIKHOBEHHbLX BEKTOPHOU anreOprl,  HETOYHOCTH B reoMeTpuH,
oupgpepenyuanvr | apanurmueckoit (bopMyITUpOBKaXx, imuddepennmansHOr
bIX ypasHenull, reOMETpHH, HapyIiaer 0 UCUMCIICHUS,
meopuu i hepeHHaIbHOTO  [TOTHYECKYIO MPaKTUKU
gepoﬂmHocmelj u HUCYHUCJICHHUA, HC 3HACT  [MOCJICA0BATCIBHOCT MPUMEHEHUA
mamemamuyecko | TPAKTHKY IPHMEHEHHUS [b B U3II0KEHUM MaTepuaa,
i emamucmuKi MarepHaa, A0MyCKaeT [IPOrPaMMHOTO MCUYepIBIBAIOLIE U
CYILIECTBCHHBIC MaTtepuaia [IOCJIEI0BATEIIBHO,
OLINOKH [ METKO U JIOTHYHO
M3J1araeT MaTepuall,
xopomro
OpHEHTHUPYETCS B
MaTepuaie, He
BaTpyAHSETCS C
OTBETOM TIpH
BUJOM3MEHEHUU
BaJaHHIA
yMeeT: pewams | HE yMeeT B LIEJIOM B LIEJIOM cdopmupoBaHHOE
3a0auu 70 | MCIOJB30BaTh METOBI | yCIELIHOE, HO HE yCHEIIHOE, HO yYMEHHE
mamemamuyeciko | Y TPUEMBI IMHEHHOM U | CHCTEMHOE YMEHME | COJEpIKALIME NPUMEHSTh
My ananuzy, | BEKTOPHOH anr::GpLI, NPUMEHSTH OT/IC/bHbIC TIOHSATHS 1 METOIbI
AHAIUTHYECKOM NpPUEMBI U METOZIBI | MPOOETbl, YMEHHE | JMHEWHOH U
meopuu TeOMETPHH, JIMHEWHOH U MPUMEHATH BEKTOPHOM
ObvIKHOGEHHbLX b depeHIanbHOro BEKTOPHOM [PHEMBI ¥ METOJIBI | alreOphl,
ougppepenyuanti | yeapcnenns, anreOpsl, JIMHEWHOHN U AHATUTHIECKOM
bIX  ypasHeHu, JIOITyCKaeT aQHAJIUTUYECKON BEKTOPHOI TE€OMETPHH,
meopuu CYILIECTBCHHBIC reOMETpHH, anreopsl, b depeHImanbpHO
eeposimnocmeli u | OMMOKY, HeyBepeHHO, | Aud{depeHManbHO | aHATHTUIECKOH IO UCUUCIICHHS
mamemamuyeckKko ¢ OOJIBIIMMHU T'O UCYHUCJIICHUA reoOMEeTpuu, JUIA peIICHUA
i cmamucmuike 3aTpyAHEHUSIMA JUTSL peLICHHST nmuddepenipansHo | yueOHbIX 33124
BBIIOJTHSIET y4eOHBIX 3a1a4 IO HUCYUCIICHHS
CaMOCTOSITEIIBHYIO VTSl PEILICHHS
paboTy, OOJIBIIUHCTBO y4eOHBIX 31124
3a7aHUH,
HPEIyCMOTPEHHBIX
IIporpaMMon
JCIHTUTHHBIL, HE
BBIIIOJIHEHO




BJIaJeeT oOyuvatomuiics He B LIEJIOM B LICJIOM YCIIEIIHOE U
HABBIKAMM: BJIaJICCT HaBBIKAMH YCIIEIIHOE, HO He YCIICILIHOE, HO CHCTEMHOE
HAGLKAMLL HPUMEHEHHUS CHCTEMHOE cozieprkariee BJIaJICHHE
pewenus 3adau MaTeMAaTHeCKHX BJIaJICHHE OT/IeNbHbIE HaBBIKAMH
3HAHHUH U METOJIOB IIPU | HAaBBIKAMH npo0eITbl Wit MIPUMEHEHHS
no PCILICHUHU NMPUKIAAHBIX | MPUMCHEHHS COIPOBOXK/IAMOIIEE | MAaTEeMaTHYECKUX
MAMEMAMUIECKO | 3 1ay omyckaer MaTeMaTHYeCKHUX sl OT/IeTbHBIMH 3HAHUN U METOJIOB
MY AHATU3Y, CYIIIECTBCHHBIE 3HAHUIM U METOJIOB | OIIHUOKaMHU JMHEWHOH U
meopuu omKUOKH, ¢ GONBIMMHU | JUHEHHOH U BIIAJICHHE BEKTOPHOI
00ObIKHOBEHHBIX 3aTpyJHEHUSIMH BEKTOPHOI HaBBIKAMH anreOpsbl,
ougppepenyuanvy | BBIIOIHIET anreOpsl, MIPUMEHEHUS AQHAJIMTUYECKON
bIX ypagHeHuil, CaMOCTOSITEIIbHYIO AQHAJIMTHYECKON MaTeMaTH4eCKuX reOMETPHH,
meopuu pa60Ty1 OOJIBIIMHCTBO | I'€OMETPHH, 3HaHI/EI‘/’1 1 METOJ0B i hepeHIaIbEHO
seposmuocmeii y | A b depeHImanbHO JHHEHHOH 1 IO HCYHCIICHHUS
HPEIYCMOTPEHHBIX IO UCYHUCIICHHUS BEKTOPHO#t HpH PELICHUH
Mamemamuiecko .
. HpOrpaMMOoit [pH PeLICHUH anreopsl, HPHKIIAIHBIX 321349
u cmamucmuxe JMCLUILUTHHBI HE HPHUKIAIHBIX 3a/1a4 | aHATUTHYECKOH "
BBINOJIHEHO reOMEeTpHH, HUHTEPHPETHPOBATh
nuddepeHInanbHO | TOTydaeMble
T'O UCYUCIICHUS pe3yIabTaThl
[PH PeLICHUH
HPHKJIAJHBIX 32124
OK-1, 3HAET: OCHOBYI oOydJaromuiics: He loOyJaronuiics oOyJaroImics loOyJaronuiics
2 ceMecT Mmamemamuyecko | 3HACT 3HAUUTENBHOI  |[1EMOHCTpUpYET IEMOHCTPHUPYET ITEMOHCTPHUpYET
p 20 ananusa, YacTH HPOTPAaMMHOTO  BHAHHS TOJBKO BHaHHME MaTepuai BHAHHE OCHOBHBIX
OCHOBHBIE Matepuaia, IIoxo OCHOBHOT'O reopuu QYHKIHMIT MOHATHIT U METO/IOB
OPHEHTUPYETCS B MaTepuaga TCOPUM  [MHOTHX IIEPEMEHHBIX [TeOpHU QYHKIHI
nOHAMUA U HOHATHAX U METOAAX  (DYHKIMII MHOTHX 7 IMHOTHX
Memoobl meopuu Teopuu HYHKIMI [ePEMEHHBIX U muddepeHnnanbHbIX [IEPEMEHHBIX U
00bIKHOGEHHbLX MHOTHX TIEpEMEHHBIX U |[TU()(hepeHINaTbHbl  [ypaBHEHHI; Teopur [T hepeHIHaTbHbT
ougppepenyuansh T QepeHIaIbHbIX (X YPaBHCHUIT, KpaTHBIX U X ypaBHEHUII;
bIX ypAeHeHull, ypaBHEHUT; TCOpHH [TCOPHH KPATHBIX U [KPUBOJIMHEHHBIX [TCOPHH KPATHBIX U
meopuu KPaTHBIX U KPUBOJIMHEHHBIX MHTErPAJIOB; TCOPHU |[KPUBOJIMHEHHBIX
eeposimuocmeri u | KPUBOIHHEHHBIX MHTErpaoB; TEOPHU [IUCIIOBBIX MHTErpajioB; TEOPUU
mamemamuyecko | AHTETPAIOB; TEOPMHM  MHUCJIOBBIX U (DYHKIIMOHAIBHBIX ~ [4UCJIOBBIX
i cmamucmuKy YHCIIOBBIX U (YHKIMOHANBHBIX  [pAIOB a , HE (bYHKIIMOHATBHBIX
(bYHKIHOHATBHBIX PSIZIOB , HO HE 3HACT  |IOMYyCKAeT PSZIOB, IPAKTHKA
PSIIOB, HE 3HACT [meTanei, JOMyCKaeT [CYIECTBEHHbBIX IPUMEHEHHS
HPaKTHKy IPUMCHEHHUs |[HETOYHOCTH B HEeTOYHOCTEH Marepuaia,
MaTepuaa, I0myckaet (hopMyIHpOBKax, MCYEpIBIBAOIIE U
CYILIECTBCHHBIE HapyLiaer [OCIIeI0BATEIIBHO,
OLINOKH ITOrM4ecKyIo METKO U JIOTHYHO
[MOCIIe10BATEIILHOCT M3J1araeT MaTepuall,
b B M3JI0’KCHHUH XOpOo1IO
POrpaMMHOTO OpHEHTHpYETCS B
MaTtepuaia MaTepuase, He
BaTpyaHseTCS C
OTBETOM TIpH
BUJOM3MEHEHUN
BajaHuil
yMmeer: peuwiams HE yMeeT B LIEJIOM B LICJIOM cdopmupoBaHHOE
3a0auu no UCHOJIb30BaTh METOIbl | YCIICLIHOE, HO HEe YCIICILIHOE, HO yMeHue
mamemamuyecko | Y PUEMbI TEOPHH CHCTEMHOE YMEHHE | COZepIKalIne MPUMEHSTh
My ananusy, GbyHKIMIT MHOTHX MPUMEHSTh OT/IeNbHBIC TOHSTHS H METO/IbI
MePEMEHHBIX U MPUEMBI K METOJbI | MPOOENsl, yMeHHEe | Teopuu (yHKIHi
meoputt b depeHImaTbHbIX Teopuu HYHKIMI HPUMEHSTh MHOTHX
OObIKHOGEHHbLX YPaBHEHUi; TEOpUH MHOTHX MPUEMBI U METO/Ibl | NEPEMEHHBIX U
Qugpgpepenyuanti KPaTHBIX U MEPEMEHHBIX Teopuu QyHKIUH nudpepeHInaLH
bIX ypasHenul, KPUBOJIMHEMHBIX nuddepeHranbH MHOTHUX BIX YPaBHEHUH;
meopuu UHTETPAJIOB; TCOPHU BIX YpaBHEHHIl; HEePEMEHHBIX U TEOPHHU KPaTHBIX U
6eposimHocmeti | YUCIOBBIX U TEOPHHU KPaTHBIX U | JuddepeHiranby | KPUBOIHHEHHBIX
mamemamuyecko | OYHKIHOHAIBHBIX KPUBOJIMHEHHBIX BIX YpaBHCHHIA, HHTETPANOB;
R —— PSIIOB, IOITyCKaeT HHTETPANIOB; TEOPHHU KPATHBIX U | TCOPHU YHUCIOBBIX
CYILIECTBCHHBIC TEOPHHU YHUCIOBBIX | KPHUBOJMHEHHBIX "
OLINOKH, HEYBEPEHHO, | U HHTETrpajoB; (YHKLMOHATBHBIX
¢ GoNbIIUME (YHKIMOHATBHBIX | TEOPHUH YUCIOBBIX | PAIOB IS
3aTPYIHEHUSIMHI PSI0B s u peleHus yueOHbIX
BBINOJIHSET perieHus yueOHbIX | (QyHKIMOHANBHBIX | 3a7ad
CaMOCTOSITEIIBHYIO 3aj1a4 PSLIOB AJIs

paboTy, OOIBIIMHCTBO

penreHus yaeOHbIX




3aJIaHuH, 3aj1au

IPEeIyCMOTPEHHBIX

IpOrpaMMon

JUCLHUILINHBL, HE

BBIIIOJIHCHO
BJIajeer o0yuaromuiics He B LIEJIOM B L[EJIOM yCIIeNHOE 1
HABBIKAMM: BIIa/[CCT HAaBBIKAMUI ycIlenHoe, Ho He yCIenHoe, Ho CHCTEMHOE
HAGLKAMLL HPUMCHCHHUSI CHCTEMHOE cojepiKaiee BIIaJICHUC
pewienus 3adau MATeMaTHHECKIX BIIaJICHUC OT/IeNbHBIC HaBBIKAMH

3HaHMIT 1 METOIOB HaBBIKAMH poGess! nim IPUMEHCHHSI
o TEOpHH (PyHKIIHIt IPUMEHCHHSI COIMPOBOXAAIONIEE | MAaTEMATHYECKHX
MAMEMAMUIECKO | \ryorpx MepeMeHHBIX M | MaTeMaTHUECKHX Csl OT/IEIIBHBIMI 3HaHHIl 1 METOOB
My aHAAU3y, G depeHIraTbHBIX 3HaHWH 1 METOZOB | OlIMOKaMu Teopun GyHKIMHA
meopuu YpaBHEHUIT; TEOpHU TeopuH HYHKIUH BJIaJIcHHE MHOTHUX
OObIKHOBEHHBIX KpPaTHBIX 1 MHOTHX HaBBIKAMH HIEPEMEHHBIX U
ougppepernyuanvr | KpUBOIMHEHHBIX HEePEMEHHBIX U HPUMEHEHHS b depeHnanbH
biX ypasHeHutl, HHTErPaJoB; TCOPHH audepeHInanb | MaTeMaTHYECKHX BIX yPaBHCHHIA;
meopu YHCIIOBBIX U BIX yPaBHCHHIA; SHAHMIT H METOZIOB | TCOPHH KPATHBIX H
seposimmnocmeii u (byHKIMOHAIBHBIX TEOPHH KPATHBIX M | TEOPHH GbyHKumit KPHBOJINHEITHBIX

PSL/IOB TIPH PELLICHHH KPHBOJINHEIHBIX MHOTHX HHTETPaJIoB;
MamemamuyecKko

IPUKIIAJHBIX 337124, HHTErPaoB,; HEePEeMEHHBIX U TEOPUH YHCIOBBIX

U cmamucmuke

IUIOXO OPUCHTUPYETCS

TCOPHUHU YHUCIIOBBIX

muddepennranbs

u

B IOHATUAX U METOAAX | U BIX YpaBHEHUIl; (YHKIMOHATBHBIX
TEOpUH BEpOSITHOCTEH | (YHKIMOHAJBHBIX | TEOPUM KPAaTHBIX U | PSJIOB IIPH
U MaTeMaTH9eCcKOit PSIOB TIpH KPHUBOJIMHEHHBIX pelieHnn
CTaTHCTUKH, HE 3HAET pemnieHnn HHTETPAJIOB; HPHUKIaJHBIX 33129
MPaKTUKY IPUMEHEHUS] | TPHUKIAAHBIX TEOPUH YHUCIOBBIX | H
MaTepHaia, JOImycKaeT | 3ajad, u HHTEpIPETUPOBATH
CYIIECTBEHHbBIE JIEMOHCTPUPYET (YHKUMOHAJBHBIX | MOJy4YaeMble
OLIMOKH JIOITyCKaeT 3HaHUsI TOJIBKO PAAOB IpU pe3yNbTaThl,
CYIIECTBEHHbIC OCHOBHOTO peleHnn oOyuvaroruiics
ouMOKH, ¢ OONBIIMMU | MaTepuajia TeOPHH | TPHUKIATHBIX JIEMOHCTPUPYET
3aTpyIHEHUSIMA BEPOATHOCTEH U 3amad, 3HAHNUE OCHOBHBIX
BBINIOJIHSIET MaTeMaTH4eCcKOn oOygaronuiics TIOHATHH U
CaMOCTOSITENBHYIO CTAaTHCTUKH , HO HE | JEMOHCTPUPYET METOJIOB TEOPHHU
paboTy, OONBIIMHCTBO | 3HAET JeTaieH, 3HaHWE MaTepHana | BEPOATHOCTEH U
3a7aHui JIOIyCKaeT TEOpHHU MaTeMaTu4ecKon
IPEAYCMOTPEHHBIX HETOYHOCTH B BEpOSITHOCTEH 1 CTaTUCTUKH,
pOrpaMMoit (bopMyIHpOBKax, MaTeMaTU4ecKOn MPaKTHKH
JTUCLUIINHBI HE HapyIaeT CTaTUCTUKU, HE MPUMEHEHHS
BEITIOJTHEHO JIOTUYECKYTO JIOMyCKaeT MaTrepHaa,
TIOCJIEIOBATENBFHOC | CYIIECTBEHHBIX HCUEPIIBIBAIONIE 1
Th B U3JI0KEHUU HETOYHOCTEH TIOCIJIeI0BATENBHO,
TIPOTPaMMHOTO YETKO ¥ JIOTUIHO
MarepHana u3naraer

MaTepuall, XOpolo
OPUEHTHUPYETCS B
marepuae, He
3aTpyAHSACTCS C
OTBETOM IIPH
BHIOM3MEHEHU U
3aJaHuil

3. TunoBbie KOHTPOJIbHbIE 32JAHUA UM HHbIE MaTepHaJbl, He00X0AMMBbIe /151
OlleHKHU 3HAHWIA, yMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl ((OPMHUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBaTesibHON MPOrpaMMbI

3.2 KonTpoJibHbIe padoThl

Temaruka 3a1aHuil K KOHTPOJBHBIM U CAMOCTOSTENIFHBIM Pad0OTaM yCTaHOBJICHA
B COOTBETCTBUU C Tabmuuei 3. [laHHbi BuA pabOT MPOBOAWUTCS HA MPAKTUYECKUX
3aHATUAX. 3aJaHKsI COCTABJICHbI 10 TPUALATH BAPUAHTHOW cucTeMe (IIPUBEACH OMH U3
BapUAHTOB).



KonTpoabnas pabora Ne 1
KomiiekcHbIe unc/ia

JlaHBI KOMIUIEKCHBIE uHcia z=35+2i, w=2-5/. Hautu ux cymmy, pasHOCTb,
IIPOU3BEACHUE U YACTHOE.

J3-i

2. Hantu z = )
-1+

3. I[aHO KOMIIJICKCHOC YHCJIO z = 3anucathb JaHHOC 4YHCJIIO B anre6pa1/1q601<0171

1
\/§+i '
dbopwme.

4. 3anucaTth B TPUTOHOMETPUUECKON (POpME KOMIUIEKCHBIE Uuca z=2i, z=-4, z=1+i.
5. JlaHO KOMIIIEKCHOE YHCIIO z =3++/3i. Haiitn 2%

6. Pemuth ypaBHEHUE z° —62z+34=0.

7. HaiiTi KOpHU ypaBHEHHS z° +a =0, TOE a = g—gi.

KontpoabHast pabora Ne 2
IIpenen u npousBoaHast QyHKIUM OJHOM NepeMeHHOI

1. Beruncnuts npeensl

1 3x2—2x-10
1m Tx—x2-10 ° a) xO :19 6) X0 :2; B) Xog =90
1) x%xO

x-1g3x
Iim

x—0 s1n2 2x

2)

n

3) hm(n

71—> 00 1
sin3x

4) 1 ——ox
U o
5) im (5212 J

0 Sid x —4

2. HaiiTu mpou3BOAHBIE MEPBOrO M BTOPOTO MOPSIKOB, IOJIB3YSICH MPABUIAMHU U
dbopmynamu audhepeHIUPOBaHHUS.



3
1)y = 2J4x+ m ;
2) y = Insin2x+7);
3) y = (ecosx + 3)2,
4) y =cos In 7x.

3. Haiitu npou3BoAHBIC TIEPBOTO U BTOPOTO MOPSIKOB OT (PYHKIIMM, 3aJaHHBIX HESBHO,
Y MMapaMeTPUUECKH.

Dx-e’+1-y=0;

2) x=2cost—3t; y=2sint—5t¢.

. f n-sinx
4. Haittt ipoM3BOIHYIO (DYHKITUH Y =\simn+/x .

o 8x
5. Haiitu mpon3BOaHYIO n-ro nopsiaka: Y =xe".

KonTposbnas padora Ne 3
IIpusioxeHuss NPOU3BOIHOMN

1. 3anana ¢pynkums y=f(x). Hailtu Touku paspeiBa GyHKIIMH, €CIHM OHU CYIIECTBYIOT.
CrenaTh 4epTeXK.
Xx+4, x<-1

flx)= +2, —1<xr<l
2x, b |

2. 3amanel QyHkmus y=f(x) W 1aBa 3HAYCHHUS apryMeHTa X; U X;. [peOyercs: 1)
YCTaHOBUTb, SIBIISICTCS JIM TaHHASI (PYHKIMS HETIPEPHIBHOW WJTU PAa3PBIBHOM TSI KAXKIOTO
W3 JJAHHBIX 3HAYCHUM apryMeHTa; 2) B clydae pa3pbiBa GyHKIIUU HAWTH €€ mpe/esnl B

TOYKE pa3pbiBa CIEBa U CIIpaBa; 3) clejaaTh CXeMaTHUYECKUI YePTEXK.
1

f{x}=13m; X =-5;, x,=-3

3. Haiitu yka3aHHbI€ PEAEIbl, HCHOJb3Ys MpaBuiio Jlonurais.
2 2 2 X 2
D lim 222y im 5 3) lim > 23 4) him & 5) imos Y
x=2 x +4x_12 x—0 Sin2 X X—>0 x+4 x>+ x x—0 ln(l_zx)

4. Halimute MpOMEXyTKH MOHOTOHHOCTH (DYHKITUU y =x’ —3x° —9x.

5. UccnenoBath GyHKIMH MeToaMu U epeHITnaIbHOTO HCUYUCIICHUS, HAYEPTUTh UX
rpaduKu.

1) yzi(x3 +9x> +15x - 9)



X7 +20
2)y x—4

6. Haiitn HamOombllee W HaWMEHbIEE 3HAYEHHE (YHKIUH y=2x" -9x°+12x-5 Ha

OTPEC3KEC
-1, 3].

7. OxkHO uMeeT GopMy MPSMOYTOJIbHUKA, 3aBEPUICHHOTO MOMyKpyroM. [lepumeTp okHa
paBeH a. IIpu kakux pa3Mepax CTOPOH MPSMOYrOJbHUKAa OKHO OYJEeT NpOIyCKaTh

HanOoJIbIIIEE KOJIMYECTBO cBeTa?

KonrpoabHast padora Ne 4
Heonpenenennbiid nHTErpaJ. QOnpeaejeHHbIN HHTErPaJ U ero MpUujI0KeHust

1. Haittu HeonpeieieHHbIE UHTETPAJIBI:

X 5x+8 x+20
D Joo 5402 [ —dxs3) [@x+Dsindnde; 4) [—=dx;
5) J‘esinzx sin 2xdx ; 6) jarctg&dx; 7) jmdx; 8) J'm

2. BeruuciuThb OIIpCACICHHBIC MHTCTPAJIbI:

1) jxe “dx ; 2) Iln Ydx; 3) Il+\/_

3. BBIYMCIIHTH MIOMAb (PUIYphl, OTPAHNYEHHON KPUBBIMU y = 2X° — X — 2; y = -X° + X
-1

4. Bpr4ucauTh Momaab (GUrypsl, OrpaHHYeHHON KPHUBBIMHU, 33JaHHBIMU B IMOJIIPHBIX

KoopauHaTtax. r =8(1-cos¢), ¢ =0, (ng.

5. Haiitn ey nyru KpuBOu y =1+sin x;

Wy

T
<x<—.
2

6. Haiitu oObeM Tena, 0Opa30BaHHOTO BpAIllCHUEM BOKPYT OCH ) Ox ¢urypsi,
PacIOJI0KEHHOM B IEPBOM KBaJI[paHTE U OTPaHUYCHHOM nmapabosioi y = X*, mpsMoH y = -
X + 2 u ocbro OX.

7. Beruuciute 00beM KOHYyca BbICOTOM H U paiiycoM OCHOBaHHUS R.
8. BbluMcauTh HECOOCTBEHHBIM HMHTErpajl WIM YCTAaHOBUTH €ro pacxXxoJuMOCTh 1)
0 d ‘:2
o2 j ~ ds
X" +4x+13

KonrpoabHast pabora Ne 5
JAund¢epeHunaibHbie ypaABHEHUA

10



1. Pemute qudpepeHimanbHoe ypaBHEHUE:

1) x-y+y=0; 2) x+1)y'=4x+2y; 3) (x+xy2)dx+(y+x2y)dy=0; 4) xy':li;
nx
5) 2x/'—y=3xx#0; 6) Y+y=cosx; 7) y+2xy=2xe*; 8) (I+x})y+l+1y*=0;

9) 2ydx+(y* —6x)dy=0; 10) ytgx—y=2.

2. Haiigute wyacTHOe pelieHue JUHEHHOTo OJHOPOAHOro JuddepeHIInaIbHOTO
ypaBHEHHMS BTOPOT'O MOPSIIKA C TOCTOSTHHBIMU KO3 (HUITMEHTAMU ;

1) y"+9y=0, y(m)=0, y'(z)=1

2) y"'=7y'+12y =0, y(0)=2, y'(0)=-2
3) ¥"+9y'=0, y(0)=1, y'(0)=-3

4) y"=3y"+2y=0, y(0)=0, y'(0)=1
5) y"=5y"+6y=0, y(0)=5, y'(0)=0
6) y"-2y'+5y=0, y(0)=~1, y'(0)=0
7) y"=7y'+10y =0, y(0)=2, y'(0)=-1

8) y'+2y'+10y =0, y(%)zo, y'(%}zl

9) y"-6y'+9y=0, y(0)=1, »'(0)=0
10) y"+8y'+7y=0, y(0)=2, y'(0)=1

3. Pemuts nuddepeHnmanbHoe ypaBHEHUE:
1) y"=x*-2x; 2) y"+sin2x=+x; 3) y”+L1:9(x+1); 4) y"-2y'ctgx=sin’x; 5)
x+

(y=1y"=2(y")"; 6) y"+50sin ycos’ y=0

KonTposbnas padora Ne 6
Teopus BeposiTHOCTEH

1. Ha xadeape 9 mnpenopaBareneil. CKOJIBKHMMH CIIOCOOAMH MOXHO COCTaBUTH
pacnucaHue KOHCYJbTaluid Ha 9 THEH, eclu KaxAblid NpernogaBaTeilb JaeT POBHO OJHY
KOHCYJIBTALIMIO?

2. 9 uneHoB npo(dCOIO3HOTO KOMHUTETa JOJDKHBI H30paTh M3 CBOETO COCTaBa
npejacenarens, cekperapsi, kaznaues. CKOJIbKMMU CIIOCO0aMU 3TO MOKHO CeaTh?

3. Bo CKONBKHX Cily4asix THU POXKIEHUS 12 4enoBeK NpUXOAATCS HA pa3HbIE MECSIIbI
rona?

4. B naccaxxupckom noeszae 9 BaroHoB. CKOJIBKHUMHU CIIOCOOAMU MOXXHO PaccajiuTh B
M0E3/1€ YEThIPEX UEJIOBEK MPH YCIOBUM, UTO BCE OHU MOETYT B pa3HbIX BaroHax?

5. B 3abere ywactBylOT 5 cHnoprtcMeHOB. CKOJBKMMH CIOCOOaMU  MOTYT
pacrpenenuThes 1Ba NePBbIX MeTa?
11



6. 25 CTyHEHTOB, BCTPETHUBIIMCH MpeHd 3aHATUSIMH, OOMEHSUIUCh PYKOIMOXKATHIMHU.
CKobKO OBLIO CAEIaHO BCEro PyKOIOXKaTHUH?

7. CTynenTsl u3yvaror 9 npeameToB. B nepBbiii 1eHb 3aHATUNA TOJKHO OBITH TPU Haphl.
CKOJIbKMMU CcIIOCOO0aMH MOKHO COCTaBUTh PacHUCaHUE Ha 3TOT J€Hb, YTOOBI ObLIO TPU
pa3JIMYHbIX TIpeameTa’?

8. Ha oKpy>XHOCTM OTMEUYEHO 8 pa3nu4HbIX TOoueK. CKOJBKO XOpJ MOYKHO IPOBECTH,
COENIUHSIS JIIOOBIE U3 ATUX TOUYEK?

9. B Baze crosaT 10 kpacHbIXx U 4 Oenbix TBO3AMKUA. CKOJBKUMHU CIIOCOOAMH MOXKHO
BBIOPATH TPU I[BETKA U3 Ba3bl?

10. U3 uudp 1, 2, 3, 4, 5 cocTaBisitOTCS BCEBO3MOXKHBIE YUCIIA, KAXKI0€ U3 KOTOPBIX
colepkut He MeHee Tpex HUdp. CKOJbKO TAaKUX YHCET MOXKHO COCTaBHUTh, €CJIH
MOBTOPEHHUE LUPP B YUCIaX 3aMPEIIEHO?

11. Ckonbko NATUOYKBEHHBIX CJIOB MOXHO OOpa3oBaTh, MCHOJIb3ys s 3Toro 10
pa3nu4HBIX OYKB, €CIIM HUKaKyl0 OYKBY HEJb3sl MCIOJb30BaTh B OJHOM CJIOBE Ooliee
oJHOTO paza’?

12. B maptuu, cocrosmeir uz 1000 uznenuii. Umerorcst 30 O6pakoBanHbix. Haymauy
BeiOUpaerca 100 uzgenuii u3 3Toi mapTuu. B CKOIBKHUX Cilydasix OTOOpaHHbIC U3EITHS
OynyT conepxatb 20 OpaKoBaHHBIX?

13. B smuke 100 peraned, U3 HUX & HE YHOBIETBOPSIOT CTaHAapTy. Haintm
BEPOSITHOCTh TOT'0, YTO HAY/AAauy BBITSIHYTas J€Talb OKaXXETCSI CTAHIaPTHOM.

14. JIns cOopku nerand MpUrogHbl Bamuku auamerpoM 11,99-12,2 mm. Ha aBromare
nony4daroT 1% BanukoB ¢ auamerpoMm meHee 11,99 mm u 97% BanukoB ¢ 1UamMeTpoM
11,99-12,2 mm u 2% 6Gomnee 12,2 mm. KakoBa BepOsSTHOCTh TOTO, YTO CIIyYaiiHO B3SATHIN
U3 MPOU3BE/ICHHON NapTUH BAJIUK OyJET HEMPUTOIEH JIsl COOPKHU JeTann?

15. Jlns aBTOMaTta MpPOU3BOJATCS OJMHAKOBBIE AETalId, KOTOPbIE COPACHIBAIOTCS Ha
oOmuit  kouBeiriep. IIponM3BOAMTENHHOCT, TMEPBOTO aBTOMATa BJBOE  OOJIbIIE
IPOU3BOAUTENILHOCTH BTOpOro. IlepBhiii aBTOMAT Mpou3BoAUT B cpenneM 60% neranei
OTJIMYHOTO KauecTBa, a BTopoil 84%. Haynauy B3sTas c KoHBelepa JeTalb OKa3ajach
OTJIMYHOTO KayecTBa. HallTu BEpOSITHOCTH TOrO, UTO 3Ta JETallb MPOU3BEICHA MEPBHIM
aBTOMATOM.

16. BeposiTHOCTH BBIMIpBHIINIA O OAHOMY Owmiery sotepen pasHa (,2. Kaxosa

BEPOSITHOCTh TOTO, YTO W3 IIIECTU TMPUOOPETEHHBIX OHJIETOB JIBa OKaXKYTCS
BBIUTPBIIIHBIMA?

12



17. BeposTHOCTH TOJNy4YeHHUSI C KOHBeHepa wuszaenus mnepBoro copra pasHa 0,9.
Onpenenure BEPOSATHOCTh TOTO, YTO M3 B3SATHIX Ha mpoBepky 600 uznenuit 530 Oyayt
MEepPBOTO COpTa.

18. 13 monHoro Habopa MTOMHUHO BhIHUMaeTcs ojHa. HallTu BEpOSITHOCTH TOTO, YTO
CyMMa BBITSIHYTBHIX OUYKOB paBHa 7.

19. [IBa ctpenka CTpeNSitOT B OJIHY L€Jb, ACNAOT 10 OJHOMY BBICTpeNy. BeposTHOCTh
MONaJaHusl B 1I€JIb NEPBBIM CTPEIKOM MPH OJHOM BbICTpene paBHa 0,6 U JIpyrum
ctpenkom —0,7. KakoBa BEpOSATHOCTH TOTO, YTO 00a CTpeJKa MOnaayT B 1EIb?

20. U3 ypubl, comepkamei 1 Oenpiif u 3 yepHBIX Iapa, mepesoked 1 map B ypHy ¢ 3
OenbIMU M 1 YepHBIM IIapoM, MOCJe Yero U3 BTOPOU ypHBI ObLT BRIHYT 1 map. Kakosa
BEPOSTHOCTh TOT'O, UTO BBIHYTHIN IIap OKa3ajcs OeabiM?

21. IlpubGop COCTOMT M3 IUECTHU SJIEMEHTOB, BKJIIOYEHHBIX B LEMb MapalieIbHO U
paboTaroluX HE3aBUCUMO APYT OT Apyra. BeposTHOCTh 0€30TKa3HOM paOOThl Kaxa0ro
aneMeHTa 3a Bpems t paBHa 0,6. Jlnga Oe3zaBapuitHON paboThl mpuOOpa JOCTATOYHO,
4TOOBI XOTS1 ObI OJIMH 3JIEMEHT ObLI HclipaBeH. KakoBa BEPOATHOCTh TOTO, YTO 3a BpeMs
t mpubop OyzaeT paborath 0€30TKa3HO?

22. Co ckmama B MarasuH HampapieHo 4000 THIaTeNbHO YIMAKOBAHHBIX H3IECIHM.
BepostHocTs TOro, uyro wuznaenue noBpeautTcs B nytu paBHa (0,0005. Haiipurte
BEPOSITHOCTH TOTO, YTO B Mara3uH NpuOyayT 3 UCIIOPUYCHHBIX U3CIIHS.

KonTpoabnas padora Ne 7
Cayuaiinble BeJIMYMHBI

1. JIBe He3aBUCHMBIE JUCKPETHBIC BEIWYMHBI X M Y 3aJaHbl CBOMMHU 3aKOHAMHU
pacnpeneneHus. Halutu mareMatnyeckoe 0KUIaHUEe U TUCIIEPCUIO IS CIIYYanHOU
BEJIMYNHBI

1) Z=3X-2Y

X -6 8 9 10 Yy 8 2
p 01 01 06 02 p 04 06
2) Z=2X+3Y

X 2 1 0 3 Y 3 2
p 02 05 01 02 p 03 07
3) Z=Y-2X

X 6 3 2 1 Y 2 8
p 03 03 02 02 p 02 08

2. Cnyuyaiinas enuunHa X 3aj7aHa QyHKIHMEH pacripeneneHus BeposTHocTer F(x).

13



o N 1 2
HaiiTu: a) BeposTHOCT NONaiaHusl ClIy4ailHON BETMYMHBI X B UHTEPBAJ (5;5} 0)
IUDIOTHOCTh ~ PACHOpedcsICHUsT  BEPOSATHOCTEW  CIIydalHOM  BEJIMYHMHBI X
B) MaTEMaTUYECKOE OKUJIAHNE CIyYalHON BEIUYHMHBI X.

0 mpux <0, Onpux <0,
1) F(x)=43x>+2x mpu 0< x <1/3, 2) F(x)=11/5x" +4/5x npu 0 < x <1,
1 npu x > 1/3. 1mpu x > 1.
0 mpux <1,
3) F(x)=40,75x+0,75 npu 0 < x <1/3,
1 pu x > 1/3.

3. Bemymeno 1000 6uieToB A€HEXHOW JOTEpPEH, MPUUEM Pa3bITPHIBAIOTCS: OJUH
BBIUTPBIN B 50 pyO., 5 BemmrpeImeit mo 25 py6., 10 Bemurpeineit mo 10 py6., 25
BbIUTpHIIIeH 110 5 py0. CocTaBUTh 3aKOH pacHpe/iesieHrss CTOUMOCTH BBIMIPHIIIA
JUTSI BJIaJIeTIbIa OJTHOTO JIOTePEHHOro Ouera.

4. CnyvaitHas BenaumurHa X pacopelesieHa M0 HOPMaJIbHOMY 3aKOHY C
napamerpamu M(X)=6, o(X)=2. CocrtaButh auddepeHIuaIbuyo (QyHKIIUIO
pacnpenenenusa. OnpenenuTs BEpOSTHOCTh TOTO, YTO 3HAYEHHS 3TOW CIydalHOU
BENTMYUHBI OyayT Haxomutbess B uHTepBane (4, 8). Iloctpouth rpaduk 3TOTO
pacnpeneneHusl.

5. Ha nmyTtu nBH>KeHMsSI aBTOMallMHBI 4eThipe cBeTodopa. Kaxknaplii u3 HHUX C
BeposiTHOCThIO 0,5 1b0 paspeinaer, MO0 3ampenaeT aBTOMAaIlUHE JalibHeiiee
nBrkeHue. CocTaBUTh 3aKOH paclpeliesieHUs BEepOsSTHOCTEH uuciia cBeTo(opoB,
MPOMACHHBIX aBTOMAIIMHON 0e3 ocTaHOBOK. IlocTpouTh rpaduk 3TOro pacmpeje-
JICHUS.

6. V3BecTHO, 4TO Macca BBIJIABIMBACMBIX B MPYAaX KOJIX03a 3€pPKaJbHBIX KapIOB
MOTYMHSETCS] HOPMAIbHOMY 3aKOHY C MaTeMaTHYECKUM OXKUJaHueM, paBHbBIM 500
T, U CPEIHUM KBAJAPATUYHBIM OTKIIOHEHUEM 75 T. OnpenenuTs BEPOATHOCTH TOTO,
YTO Macca HayAady B3sSTOro Kapma OyJeT: a) 3akitoueHa B npezenax ot 425 mo 550
r; 06) He menee 300 r; B) He 6oiee 700 r.

7. W3BecTHO, YTO MPOBEACHO N PABHOTOUHBIX HU3MEPEHUN HEKOTOpPON (U3UYECKOM

BEJIMUMHBl W HaWJIEHO cpeaHee apudMETHYECKOe pe3yibTaToB u3MepeHuid X. Bce
U3MEPEHMS] IPOBEJAEHbl OJHUM U TEM K€ HpUOOPOM C H3BECTHBIM CpPEIHHUM
KBaJIpaTHUECKUM OTKJIOHEHUEM OMIMOOK m3MepeHuil. Cuutas pe3ysbTaThl U3MEpEHUi
HOPMAJIbHO PACIPE/ICIICHHON CIIy4ailHOM BETUYMHON, HAWTH C HAJCKHOCThIO !
JOBEPUTENbHBIN WHTEPBAJ JIJIs1 OLICHKU UCTUHHOTO 3HAYEHUS M3MepsAeMoil (hru3nueckoi

BCJIMYUHBI.

x=397:6=21:;Y=090;:n=18.
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KonTtpoJsabnas padora Ne 8
MareMaTHnuecKkas CTATUCTHKA

1. 3amana BbIOOpKA 3HAUYEHU HOPMAJIBHO pACHPEACIICHHOrO NpHu3Haka X (JIaHbl
3HAUYEHUS MPU3HAKA X; U COOTBETCTBYIOLIME MM 4acTOThl n;). HaliTu: a) BEIOOpOUHYIO

CPEOHIOI X M HCIPABICHHOE CpeJHEe KBaJpaTHMUECKOe OTKJIOHEHHE §s; 0)
JNOBEPUTEIIBHBIA MHTEPBAJI, TOKPBHIBAIOIINN HEU3BECTHOE MATEMATUYECKOE OKUIAHUE a
NpU3HaKa X; B) JIOBEPUTENIbHBIA HMHTEPBAJ, NOKPBIBAIOIIMN HEU3BECTHOE CpEIIHEE
KBaJIpaTHYECKOE OTKIOHEHUE O mpu3Haka X (HaJeKHOCTh OLICHKH CUUTATh paBHOU | =

0,95).
1)
Xi |2 |1 2 3 5 6
n; 1 2 3 3 2 3
2)
Xi |3 |2 1 2 4 6
n; 3 2 4 5 1
3)
<HERE 2 3 5 7
n; 1 3 2 4 3 2

2. Ilyctp B pe3yapTaTe 3KCIEPUMEHTA IOJYYEHBI CIEAYIOIIME 3HAYEHUS CHCTEMBI
CIIyYalHBIX BEJIMYMH (X , Y ) (BbIOOpKa 00BEMOM n=20): HEYHOPSAOYCHHBIN

CTaTUCTUYCCKUU pAaa.

1 X Vi I X Vi

I 140,91 (9,90 |11 |38,38 (9,83
2 141,18 (9,39 |12 |40,38 (9,42
3 138,50 (10,03 |13 |40,60 (10,13
4 139,31 (10,09 |14 |40,74 (9,74
5 141,37 19,90 (15 {39,886 (9,96
6 139,49 (9,54 |16 |39,66 (10,73
7 138,94 (9,21 [17 (40,76 (9,96
8 139,51 10,04 |18 (39,48 (9,78
9 40,76 (10,80 [19 |40,01 |10,89
10 (40,23 (10,51 |20 |39,84 |9,31

Tpebyetcsa: 1) cocTaBUTh BapUAllMOHHBIA pAA; 2) MOCTPOUTH TUCTOTPaMMy H
IMIUPUYECKYIO (DYHKIMIO pacIlpenesneHus; 3) HalWTh MaTeMaTH4yecKoe OKUIaHuE,
aucnepcuio; 4) BBIUUCIUTH KOPPEISIMOHHBIA MOMEHT BBIOOPKH, KOX(P(UIIUEHT
KOppessIuy; S5) MPOBEPUTH TUIOTE3y O HOPMAJIbHOM 3aKOHE paclpeaesieHUs II0
Kputeputo cornacus [Iupcona.

3.3 IIpomeskyTOUYHAS aTTECTALNS
KonTpons 3a ocBoeHHEM TUCUUILIMHBI «BbICIIas MaTeMaTUKa» U OLICHKA 3HAHUU

15



oOy4Jaronmxcsi Ha SK3aMeHe/3a4eTe MPOU3BOJUTCSA B COOTBETCTBUU C [lonmoxkeHuem o
TEKYILIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTallid O0ydarouuxcs Mo
o0pa3oBaTeNbHbIM MPOrpaMMaM BBICIIETO OOpa30BaHUS, YTBEPKIACHHOM pEIICHUEM
yueHnoro coBera @I'bOY BIIO «Caparosckuii 'AY» ot 18.06.2014, npotokon Ne7.

B cooTBeTcTBUU C y4eOHBIM IUIAHOM I10 HampamjieHUIO moAarotoBku 19.03.02
[TpoayKThl IUTAHUS W3 PACTUTEIBLHOTO CBHIPhSI MIPOMEKYTOUHASI aTTECTallUs B TIEPBOM
ceMecCTpe MPOXOJUT B BUJE 3a4€Ta, BO BTOPOM CEMECTP - FIK3aMEH.

[IpomexxyTouHast arrecTamusi CIYXKUT OIICHKOM paboThl oOydaromerocs B
TEYEHUE BCETO CpoKa OOyYEeHHs W TpU3BaHA BBIIBUTH YPOBEHb, MPOYHOCTH U
CUCTEMATUYHOCTh TOJIYYEHHBIX UM TEOPETUYECKUX M NPAKTHUYECKUX 3HAHUH,
MpUOOpPETEHUSI HABBIKOB  CaMOCTOSITEIbHOW  pabOThI, pa3BUTUS  TBOPUYECKOTO
MBIIUICHUSI, YMEHUE CUHTE3UPOBATh MOJYYEHHbIE 3HAHUS U MIPUMEHSTh UX B PEUICHUU
MPAKTUYECKUX 3a/1a4.

DOK3aMEHAIIMOHHBIM OWUJIET TOMHMO TEOPETUUYECKHUX BOIPOCOB  BKIHOYAET
KapTOUKY C MPAKTUYECKUMHU 33JIaHUSIMU 110 OCHOBHBIM T€MaM JTUCITUTIIIUHBI.

KontponbHbie TpeOOBaHMS M 3aJaHUs COOTBETCTBYIOT TpeOyeMOMY YPOBHIO
YCBOCHHMS TUCIUILIMHBI U OTPAXKAIOT €€ OCHOBHOE COAEpKaHUE.

JIns monydeHus 3aueta 00y4aroluiicss 00s3aH BBINOJHUTH BCE CAMOCTOSITEIbHBIC
paboThl, HaMMCaTh KOHTPOJbHBIE PA0OTHI, MPOUTH COOECETOBAHKUE MO BBHITOJHEHHBIM
TUMOBBIM PACUETaAM.

Bonpocsl, BbiHOCHUMBIE HA 3a4eT (1)

1. Marpuupl, JMHEWHBIE OIEpallMM HAJ MaTpullaMd U UX CBOMCTBA.
YMHO)eHne matpull. CBOMCTBa MPOU3BEAEHUS MATPHII.

2. Onpenenurenu MNEpBOrO, BTOPOrO U TPETHErO MOPSAIKOB, MHHOp, PAHT
MaTpUIBI U UX CBOMCTBA.

3. OOparnast matpunia. TeopeMbl CyIeCTBOBaHUS U €IUHCTBEHHOCTH 00paTHOM
MATpPULBI.

4. DrnemMeHTapHbIe TpeoOpa3oBaHusl MaTpull. Beruncnenne oOpaTHONW MaTPHUILBI
METO/IOM 3JIEMEHTAPHBIX MPE0OPa30BaHUM.

3. Cucrembl JIMHEWHBIX alNreOpanyecKux ypaBHEHUW. MaTpuuyHas 3amuch
CUCTEMBI JIMHEWHBIX anreOpandecKux ypaBHEHUM.

6. HccnenoBanue cucteM JMHEHHBIX anreOpamveckux ypaBHeHuil. Teopema
Kponekkepa-Kanemmu.

7. Pemenne cucteMm MeTo10M 00paTHOM MaTpHIlbl U MeToIoM ["aycca.

8. Bekropel. JInHelHbIE Oniepau HaJl BEKTOPAMHU M UX CBOWCTBA.

9 IIpoekius BEKTOpa HA OCh U €€ CBOMCTBA.

10. JlunelHas 3aBUCUMOCTh BEKTOPOB. ba3uc Ha MJIOCKOCTH U HA IPOCTPAHCTRE.

11. Pa3noxxeHue BekTopa o 0azucy u ero cBoiictBa. KoopanHaTel BeKTOpa.

12.  CkamsgspHOe TpPOU3BEACHUE BEKTOPOB, €ro CBOWCTBA, BBIPAXKEHUE B
KOOpAMHATHOM (¢opMe. YTon MeXAy BEKTOpamH. YCJIOBHE MEPHEHIUKYIISIPHOCTH
BEKTOPOB.

13. BekrTopHO€ TPOM3BEACHUE BEKTOPOB, €ro CBOWCTBA, BBIPAXKECHHUE B
KOOPJIMHATHOM (hOpME U TEOMETPUUECKHI CMBICT. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
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14. CwmemanHHOE TPOU3BEAECHHUE BEKTOPOB, €ro CBOWCTBA, BBIPAXKECHHE B
KOOPJIMHATHON (opME M TeOMETPUUYECKHH CMBICI. YCJIOBHO KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

15. TIlpsimas nuHus Ha minockoctu. OOmiee ypaBHeHue npsiMoi. MccienoBanue
00111eT0 ypaBHEHUS MPSIMOiA.

16. Paznuunble BUIBI 3aJaHUS] IPSIMOM JIMHUU HA TJIOCKOCTH.

17.  VYroa Mexay NpsiMbIMU JIMHUSMH Ha MJIOCKOCTH, Y CIIOBHS MapajuieIbHOCTU
Y NIEPICHIUKYJIIPHOCTH MPSAMBIX.

18. Ommunc. T'eomerpuueckoe omnpeneneHue. KaHOHMYECKOE ypaBHEHHE.
['eomerpuueckue Gopmsl.

19. T'unepbona. ['eomerpuueckoe omnpeneneHue. KaHoHudeckue ypaBHEHHE.
I'eomerpuueckue Gopmsl.

20. TIlapaboma. I'eomerpuueckoe ompenencHue. KaHoHMuUeckoe ypaBHEHHE.
['eomerpuueckue Gopmsl.

21.Ilpucoenunennass matpuia. BeluuciaeHue oOpaTHOW MATpPULBI C MOMOUIBIO
MIPUCOETUHEHHOM.

21. Pemienue cucteM METOJIOM 00paTHOM MaTpuIlsl U MeTosioM Kpamepa.

22.  OnOHOPOIHBIE CHUCTEMBI JIMHEHHBIX alreOpauvyecKkux YpPaBHEHHH M UX
UCCJIEIOBAHHUE.

23. Meron koopauHatr. JlexkapToBa cucteMa KoopauHaT. PaccTositHue mexnay
IBYyMs TOUKaMu. JleleHue oTpe3Ka B JaHHOM OTHOILECHHH.

24. IlonspHasg cucTeMa KOOpAWHAT. 3aBUCHUMOCTb MEXIY JIEKapTOBBIMU H
NOJISIPHBIMU KOOPJIMHATAMU.

25.  ®opmynsl mpeobpa3oBaHus AEKAPTOBBIX KOOPIUHAT.

26. Jlunuum BTOpOTO MOpsinka. OOI1Iee ypaBHEHUE JIMHUNM BTOPOTO MOPSJIKA U €ro
UCCIIEJOBAHUE.

27. OOuee ypaBHEHUE IJIOCKOCTU. YPaBHEHHUE MIOCKOCTH MPOXOJSIIEH uepes
JAHHYIO TOYKY C JaHHBIM HOPMaJIbHBIM BEKTOPOM.

28. B3anmHOE pacnojio)KeHUE IUIOCKOCTEH. YCJIOBHME IApauICIbBHOCTH W
NEPHEHANKYJIAPHOCTH. YTOJ MEXKIY INTIOCKOCTSIMHU.

29. Ilpssmas nuHMS B mpocTpancTtBe. OOmee W KAaHOHUYECKOE YPaBHCHHUS
IIPSAMOM JIMHUX B IPOCTPAHCTBE.

30. B3aunMHOE pacnojiOKEHUE IMPSAMBIX JUHUKA B NPOCTPAHCTBE. Y CIOBUS
NapajuieIbHOCTH U NEPHEHANKYISIPHOCTH. YTOI MEXKIY IPSIMBIMHU.

[ToHaTre MHOXKECTBA. MHOXKECTBO IEUCTBUTEIBHBIX U KOMIUIEKCHBIX YHCEIL.

31. Ywucnossle nociuenoBaTeabHOCTU. [Ipenen nocienoBaTeIbHOCTH.

32. Tlounsarue ¢pynkumu. Criocoos! 3aaanus. Kimaccudukanus ¢yHKImii.

33. Omnpenenenus npenena GyHKIUU B Touke. CBOKWCTBA IPEICIIOB.

34. IlepBblii U BTOPOU 3aMeyaTeSIbHbIE TPEACTIBI.

35. beckoHeyHO Mayible U OECKOHEUHO OoJiblIMe (PYHKIMH U UX CpaBHEHHE.
DKBUBAJICHTHBIE (PYHKITUU.

36. IloHsaTue HENPEPHIBHOCTH (PYHKIIMH B TOUKE.

37. OpnoctopoHHue mpeaenbl (GyHkmuu. Toukw paspeiBa (QYHKIUHM W KX
Kiaccuukanus.

38.  OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKITHSX.
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39. Omnpenenenue NpoOU3BOIHON PYHKIIMU U €€ T€OMETPUUYECKUN CMBICIL.

40. IlpaBuna pauddepeHIUPOBaHUS CYMMBbI, pa3HOCTH, MPOU3BEICHUA W
YaCTHOTO (PYHKIIUM.

41. IlpousBoaHasi 0OpaTHOM PYHKIINH,

42. TabGnuua nNpoU3BOAHBIX dJIEMEHTAPHBIX (QYHKIIUM.

43. IlpaBuio quddepeHnpoBanus CI0KHON QYHKINU,

44,  JluddepennupoBanne QyHKIUHN, 3aJaHHBIX TAPAMETPUUECKHU U HESIBHO.

45. Tlpou3BojHbIE BBICIIUX TOPSIKOB (PYHKITUU OJTHON TIEPEMEHHOM.

46. Juddepennuan QyHKIUHU OJHOW TEPEMEHHONM W €ro TreOMETPUUYECKH
CMBICIL.

47. CpotictBa nuddepeHiunanoB GyHKIUN OJHON nepeMeHHou. [IpubnnxeHnHbie
BBIYUCJICHHUS C IIOMOIIBI0 TuddepeHITnaIoB.

48. Teopema Ponns u ee reOMETPUUECKUN CMBICIL.

49. Teopema Jlarpanxa u €€ T€OMETPUUECKUI CMBICII.

50. Teopema Komu.

51.  ®opwmynsl Tennopa n MaknopeHna.

52.  IIpaBuio Jlonurans.

53.  JloctatouyHble MpU3HAKK Bo3pacTaHus (yObIBaHUA) (QYHKIIMIA.

54. HeobxomuMmble W JOCTATOYHBIE MPU3HAKKA CYLIECTBOBAHUS SKCTpPEMyMa
GbyHKIMM OTHON MEPEMEHHOM.

55. HauOonbiiee 1 HauMeHbIIee 3HaUYCHUS (DYHKIIMN Ha OTPE3KeE.

56. BeinmykiocTb U BOTHYTOCTh Tpaduka pynkuuu. Touku neperuoda.

57. KoMmIulieKCcHbIE Uncia U ONepaluy HaJl HUMH.

58. llonarue  (QyHKUMM  HECKOJBKMX  IEpPEMEHHBIX. ['eomerpuueckoe
U300paKeHHUE.

59. JluHuU ¥ OBEPXHOCTH YPOBHS (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

60. YacrHble IPOU3BOAHBIE.

61. Tlonsrue auddepeHunpyeMocTd PyHKINN 2-X TTEPEMEHHBIX.

62. HeoOxomumoe ycnoBue nuddepenimpyemMocty GyHKIUN 2-X TEPEMEHHBIX.

63. Jloctatounoe ycnosue nudHepeHIpyeMOCTH 2-X TEPEMEHHBIX.

64. llonsrtue nuddepennmnana GyHKIUU 2-IEPEeMEHHBIX U €TO0 MPUMEHEHHUE B
pUOMKEHHBIX BBIYACICHUSIX.

65. UYacTHble TPOU3ZBOAHBIC BBICHIUX MOPSAKOB s  (QyHKOMH — 2-X
EePEeMEHHBIX.

66. DxcTpeMyM (QYHKIIUU BYX TTEPEMCHHBIX.

67. Haxoxnenue HaWMOONBIIETO M HAUMEHBIIETO 3HAYEHUS B 3aMKHYTOU
o0nacTu.

68. MeToa HaMMEHBIINX KBaAPaTOB.

69. Ilpou3BoaHas Mo HAPABICHUIO.

70. Ilonstue rpaaueHTa GyHKIUU.

Bomnpocsl, BbIHOCHMBIE Ha 3a4eT (2)

[TepBooOpasHast 1 HeOpeAeICHHbBIN HHTETPal.
CBoiicTBa HEONPEIEIEHHOTO HHTETpala.

N =
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3. Tabnuiia OCHOBHBIX HHTETPAJIOB.

4. OCHOBHBIE€ METO/IbI HHTETPUPOBAHMUSL.

3. HNHTerpupoBaHue 3IeMEHTapHBIX APOOEH.

6. [ToHATHE ONIPENETEHHOTO0 HHTETPAJIa U €r0 F€OMETPUUECKUIN CMBICI.

7. Heobxoanmoe U 10cTaTOYHOE YCIOBUSI HHTETPUPYEMOCTH (QYHKIIUU.

8. OCHOBHBIE CBOMCTBA ONPEAECICHHOTO UHTETPAJIA.

9. Nuterpan ¢ nepeMeHHbIM BepxHUM mnpexaenom. Popmyna Herorona-
JletGHMIIA.

10. 3amena mnepeMeHHONW U ¢opMyna HHTETPUPOBAHHS TO YacTsIM B
ONpEICICHHOM HHTErpale.
11. HecoOcTBeHnnbie uHTETpajsl 1-ro poxaa.
12.  HecoOcTBeHHbIE HHTETPAJIBI 2-TO pOa.
13.  IIpocreiime NpuIoKEHUN ONPENEIICHHOTO HHTErpaa.
14. HuTerpupoBaHue 3J€MEHTAPHBIX APOOEH.
15. PaznoxkeHue panuoHaIbHBIX JApoOed Ha  3jeMeHTapHble. Meroa
HeoIpeAeIeHHbIX KO3 (OUITUEHTOB.
16. HuTterpupoBaHue pauuOHANIbHBIX QYHKIUM.
17. HecoOcTBeHHbIE MHTErpaJIbI 1-T0 poja.
18. HecoOcTBeHHBIE MHTErPAJIBI 2-TO PO/JIA.
19. IIpocteiinme npuioKeHHs ONPEIECICHHOr0 HHTErpaia
20. Knaccudukaius oObIKHOBEHHBIX TU(DPEepeHIIMATbHBIX YpaBHEHUN
21. Judd. ypaBuenuss 1-ro mopsnka. IlocranoBka 3amad. Hudd. ypaBH. ¢
pPa3eICHHBIMU U PA3ACISAIOMIUMUCS IEPEMEHHBIMHU.
22.  Opnoponubie nuddepeHimanbHbie ypaBHeHus 1-ro mopsaka.
23. Jlunetinbie nuddepeHmanbHbie ypaBHeHuUs 1-ro mopsaka.
24. VYpaBHenus bepnymim.
25. VYpaBaenwus B nonHbIX guddepennnanax. MHTerpupyrommii MHOXXUTEb.
26. JuddepeHunanbHble  ypaBHEHHS  BBICHIMX  TOPSIKOB. Y paBHEHHS,
JOITYCKAIOUIME TTOHMKEHUE MOPSIIKA.
27. Teopema CYIIECTBOBAHUS u €IMHCTBEHHOCTH pelIeHus
g depeHInaIbHOTO YpaBHEHUS.
28.  Jluneiinbie nudepeHanbHbe ypaBHEHHS 2-T0 TOPSAKY.
29.  Jluuebinble nuddepeHuanbHble YpaBHEHUs 2-T0 TOpSAKa C MOCTOSTHHBIMU
koa(dpuIeHTaMu, CTPYKTypa perieHusl.
30.OnemenTbl KOMOMHATOPUKH. [lepecTaHOBKH, pa3MeIlIeHHs], COYETaHUS.
31.Co6biTHs. Bunbl codbiTuii. Oneparuu Haj, COOBITUSIMHU.
32.0Onpenenenust BEpOATHOCTH coObITHS. Kiaccuueckoe ornpezesieHne BepOsSTHOCTH.
33.'eomeTpuyeckoe onpeaeieHrue BEpOITHOCTH.
34.0O1HOCUTENBHAS YaCTOTA COOBITHSI.
35.Teopema cloKeHHS BEPOSITHOCTEH HECOBMECTHBIX COOBITHH.
36.TeopemMa ciioxkeHUs BEPOSITHOCTEN COBMECTHBIX COOBITHIA.
37.TeopeMa yMHOKEHHS BEPOSITHOCTEN HE3aBUCUMBIX COOBITHIA.
38.Teopema yMHOKEHUST BEPOSITHOCTEH 3aBUCUMBIX COOBITUH.
39.BeposaTHOCTH MOSBICHUS XOTS OBl OJTHOTO COOBITHS.
40.Popmyna noiaHoM BepositHocTu. @opmyna baiteca.
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41.luckpertHas ciyvaliHas BeauunHa. OCHOBHbBIE ITOHSTHUS U OTIPEICIICHMUS.

42.YucnoBble XapaKTEPUCTUKHU AUCKPETHOM CIy4ailHOW BEJIMYUHBI.

43.3akoHBI pacupeAeseHUs] TUCKPETHOM CIIydyallHOM BEIWYMHBI. BUHOMHMHaAIBHOE
pacrpeneneHue.

44 .Pacnpenenenue I[lyaccona.

45.11oBropenue ncnsitannii. ®opmyna bepHymm.

46.JIokanpHasa U UHTETpaIbHas TeopeMbl Jlamnaca.

47.HenpeppiBHas ciiydyaiiHasg BenurHa. OCHOBHBIE MTOHATHS U ONPEICIICHHUS.

48.YucroBble XapaKTEepUCTUKN HEMPEPHIBHOW CITyYailHON BETUYUHBI.

49.3aKoHbI pacrpeqeNieHUs] HENpPEepbIBHOM Clly4yallHOM BenuuyuHbl. PaBHOMEpHOE
pacrpeneneHue.

50.IToka3aTenbHOE pacupeiesiCHHE.

51.3amaun MaTeMaTUYECKON CTATUCTUKH.

52.CratucTueckoe pacnpenesieHue BbIOOpKU. BapuanmoHHBIA, TpyNIUPOBAHHBIN
P

53.1lonurox u rucrorpaMma. dMnupuueckas GyHKIUS pacupeaeneHus.

54. CtaTuCTHYECKAs OLICHKA [MAPaMETPOB PACIIPEICTICHHUS.

4. MeToan4yecKkue MaTepuaJibl, ONpeaeJasOIue Npoueaypbl OHeHUBAHUSA 3HAHUI,
YMEHU, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH,
XapaKTepHu3yUHUX dTanbl POPMUPOBAHUA KOMIIETCHIUH

4.1 Ilpouexnypnl OLleHUBAHUSI 3HAHW I, YMEHHUI1, HABBIKOB
U (WIH) ONBITA AeSATEeJbHOCTH

KonTtpons pesynpraToB 00ydyeHHs OOydaloOIIUMXCs, JTalOB U  YPOBHS
dbopMupOoBaHHMS ~ KOMIIETEHIMH 1O  AMcUMIUIMHE  «Bpicmiags — MaTremaTHKa»
OCYUIECTBJISIETCS. 4Yepe3 IMPOBEJACHHE BXOJHOTO, TEKYIIEro, PYOEKHBIX, BBIXOIHOIO
KOHTPOJIEN U KOHTPOJISI CAMOCTOSITENTLHOM pabOThI

@opMbI  TEKYyUIEro, MPOMEXYTOUHOIO M HWTOTOBOIO KOHTPOJS, MOPSAIOK
HAayuCJIeHUs] Oa/yioB M (POHIBI KOHTPOJBHBIX 3aJaHUl Ui TEKYIIEro KOHTPOJIs
pa3pabaTsiBatoTcs Kadeapoid HCXoAs U3 cenU(UKN AUCIUIUIMHDBI, U YTBEPKAAIOTCS Ha
3acefaHuu Kadephl.

4.2 Kputepum oueHKH 3HAHUI, yMeHUI1, HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH,
XapakTepu3yIuX 3Tanbl GopMHUpPOBaHMS KOMIIETEHIIUIA B MpoLecce 0CBOEHUs
00pa3oBaTeJbHOI MPOrPaMMBbI

Onuvcanue IIKajabl OUEHUBAHUSA JOCTHXKEHUS KOMIETECHUUU M0 JAUCIUILIMHE
MIpUBEJIEHO B TabmuIe 5.

Tabmuma 5
YpoBeHb OTMeTKa 1o MATHOALTEHOM CHCTEME Omucanue
OCBOCHHS (mpomesxyTouHas aTTecTarms)®
KOMITETECHLINT
6bICOKUIL «OTIMYHO» | «3auTeHo» | «3aureHo | OOywarommiics  0OHAapyX Wl  BCECTOPOHHEE,
(OTIIMYHO)» | cHCTEMAaTUYecKOe U TIy0OKoe 3HaHHE YUeOHOTO
Marepuaga, yMeeT  CBOOOIHO  BBINOJHSTH
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (mpoMexyTodHas arrecTamnus )™
KOMIIETEHLINU

3aJjaHusl, ITPEAYCMOTPEHHBIE  IIPOrPAMMOH,
YCBOMJI OCHOBHYIO JIUTEPAaTypy M 3HAKOM C

JIOTIOJTHUTENIBHOM JUTEpaTypoH,
peKoMeHI0BaHHOW nporpammoil. Kak mpasuio,
oOyuaromuiics HPOSIBIISIET TBOpYECKHE

CIIOCOOHOCTH B IIOHUMAaHWH, MH3JIOKCHHH H
HCIOJIb30BAHUU MAaTCpHUajad

bazoevtii «XOpOLIOo» «3a4TEHO» «aureo | OOydarommiicss OOHApPYKHJI TIOJHOEC 3HAHHE
(xoporo)» | yueOHOTO MaTepHana, YCIEITHO BBITTOJIHSICT
MPEeIyCMOTPEHHBIE B TpOTrpamMMe  3ajaHus,
YCBOMII OCHOBHYIO JTUTEPATYPY,
PEKOMEHJIOBAHHYIO B IpOTrpaMMe

nOpO206bLIl  |KYyIOBJIETBOPHUT| «3auTeHO» | «3auTeHo | OOywaromuiicss OOHapYXW1 3HaHUS OCHOBHOTO
€JILHO» (ymoBnerBo | yueOHOro matepuaia B o0bemMe, HEOOXOAUMOM
PUTEIBHO)» | A JajbHEWINeH yueObl M MPEeaCTOSIICH
paboTel 1Mo  mpodeccuH, CHpaBiIfeTcs ¢
BBITTOJIHEHHEM NPaKTHYECKUX 3aJaHui,
IPETyCMOTPEHHBIX ~MPOTPAaMMOM, 3HAKOM C
OCHOBHOM  JIUTEpaTypod, PEKOMEHJIOBaHHOMN
MPOTPaMMOM, TOIYCTUI MOTPEIIHOCTH B OTBETE
Ha 9K3aMEHe u npu BBITIOJIHEHUN
9K3aMEHAIIMOHHBIX  3aJaHui, HO oOnajgaer
HEOOXOIMMBIMH 3HAHUSMHU ISl UX YCTpaHEHHUS
10]1 PYKOBOJICTBOM IIPETIOIABATEIIS

— «HEYIOB- |«HE 3a4TCHO» | «He 3auTeHo | OOyJarommiicss 00HapyKuUI MPoOEThl B 3HAHUIX
JIETBOPU- (HeyIoBIIET- | OCHOBHOTO y4eOHOTO Marepuana, JOIMyCTHII
TEIHHOY BOPUTEIIBHO )»| PUHIUITHAIGHBIC OIIMOKA B  BBIMOJHCHUU
MPEyCMOTPEHHBIX MPOTPaMMOI MPAKTUIECKIX
3aJJaHui, HE MOXET TPOJIOIDKUTh O0YUEeHUE WIIN
MPHUCTYIIHUTh K poheCCUOHANBHOM
JEATSILHOCTH M0 OKOHYaHWU 00pa3oBaTeIbHON
opraHu3anuu 0e3 JOTOJIHUTEIbHBIX 3aHITHH

4.2.1. Kputepuu olleHKH YCTHOIO OTBETA NP MPOMEKYTOYHOM aTTeCTAIUN

[Tpu oTBEeTE HAa BONPOC OO0YUYAIOIIUKCS IEMOHCTPHPYET:

3HAHMSA: 00 OCHOBHbIX 3AKOHAX MAMEMAMUKU.

YMEHHUSA: UCNONIb306AMb  MAMeMAmuyeckKull —annapam 8  NpaKmuyecKkoll
O0esimelbHOCMU, NPOU3800UMb pacuemsvl N0 U38ECIHOMY  AI2OpUmMy, 3a0aéamo
B0NPOCHL NO U3YUEHHbIM MeMam, CPABHUBAMb NO AHALOSUU ANCOPUMMbL DeUleHUs
npaKmu4eckux 3a0ad.

BJIaJIeHHE HABBIKAMM: MemoO0amu NOCMPOeHUs U peaiu3ayuu MamemamuidecKux
Mooeneli 08 peuleHusi Hay4HO-UCCe008ameNbCKUX 3a0ay, N08MopeHuemM CMaHOapmHou
npoyeoypvl peuleHusi Munosvix Mamemamudeckux 3a0ay Hno U3VUEHHbIM mMeMAaM,
NpUMEHEeHUueM Memo008 NOCMPOeHUs MameMamuyeckux mooeiel u uHmepnpemayueu
NOJYYEHHbIX  Pe3yIbmamos, UCHONb308AHUEM HOJYYEHHbIX 3HAHUL K  U3YUEeHUIO
Ce0YIOUUX OUCYUNTIUH KYPCA.

OTJIMYHO 00yJaroIuics 1eMOHCTPUPYET: BCECTOPOHHEE, CUCTEMAaTHYECKOE
U T1y0O0KOe 3HaHue yueOHOro MaTepHaia, yMeHue CBOOOIHO
BBITIOJTHSTh MPAKTUYECKUE 3aJaHNs, TPETYCMOTPCHHBIE
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MPOrpaMMoOi, YCBOMBILIHNI OCHOBHYIO JIUTEPATYPY U 3HAKOMBIH C
JOTIOJIHUTEIBbHOM JINTEPATypOi, pPEKOMEHI0BAHHOU ITPOrpaMMOil.

XOpo1o oOyyarolmuiicss JEeMOHCTPUPYET: IMOJIHOE 3HaHHWE Y4eOHOro
Marcpuaia, YCICIIHO BBIHOJIHHIOH_II/II\/'I nNpeaAyCMOTPCHHBIC B
nporpaMMe TPaKTUYEeCKHE 3aJaHus, YCBOWBIIHI OCHOBHYIO
TUTEPaTypy, PEKOMEHIOBaHHYIO B mporpamme. OOydaromuiics,
MOKa3bIBAET CUCTEMATHUECKUI XapaKTep 3HAHUHU IO JUCIUTUINHE
)41 CHOCO6€H K ux CaMOCTOATCIILHOMY IIOITOJIHEHHN IO n
OOHOBJICHHIO B XOJ¢ JanbHEHIed ydeOHON paboThl H
npoecCUOHATLHON IESTEIbHOCTH.

YI0BJIE€TBOPHUTEILHO o0yyaromuics JIE€MOHCTPHUPYET: 3HAHUS OCHOBHOTO
yueOHOro Marepuana B 00bemMe, He0OX0AUMOM JUI JallbHeHIei
y4eObl U TpencTosIiell padoThl M0 MPOQECCUH, CIPABIACTCA C
BBIMIOJIHEHUEM  TMPAKTHYECKUX  3aJaHul, TMPETyCMOTPEHHBIX
MPOrpamMMoi, 3HAKOM c OCHOBHOM JIUTEPATYpPOH,
PEKOMEHIOBAHHOM ITPOTrPAMMOM.

HEYJI0BJIETBOPUTEIBHO | O0YyYaIOLIHUiics NEMOHCTPUPYET: NpoOenbl B 3HAHUAX OCHOBHOI'O
yu4eOHOro Marepuana, JOMYyCKaeT MPHHLIUMHAIbHBIE OIMIMOKU B
BBIMIOJIHEHUM  NPAKTHUYECKUX  3aJaHUl, IMPEeLyCMOTPEHHBIX
IIpOrpaMMON.

4.2.2. Kputepuu OlleHKHA BXOJHOT0 KOHTPOJIsI
[Tpu HanMcaHWUU BXOIHOTO KOHTPOJIS 00yYaronuics JEMOHCTPUPYET:

3HAHMS: 00 OCHOBHBIX 3AKOHAX MAMEMAMUKU.

YMEHHUS: UCNOIb306AMb  MamMeMamuyeckull annapam 8 NpaKmuyecKkoll
0esiImeIbHOCMU, NPoU3800UMb pacuemsl HO U38ECMHOMY  ANOpUmMMY, 3a0a8amo
B0NPOCHL NO U3YUEHHbIM MeMam, CPABHUBAMb NO AHANOSUU ANCOPUMMbL DeUleHUs
npaKmu4eckux 3a0ad.

BJIaJIeHHE HABBIKAMM: MemoO0amu NOCMPOeHUs: U peaiu3ayuu MamemamuyecKux
Mooeneli 018 peuleHusi Hay4HO-UCCe008ameNbCKUX 3a0ay, No8MopeHuemM CMaHOapmHou
npoyeoypvl peuleHus Munosvix Mamemamuideckux 3a0ay no U3VYEHHbIM mMeMaM,
NpUMeHeHueM Memoo08 NOCMPOeHUs MaAmeMamuyeckux mooeinell u uxnmepnpemayuei
NOJVHEHHbIX — Pe3VaAbMmamos, UCHOAb308AHUEM NOJYYEHHbIX 3HAHUL K U3YYeHUIO
CRe0YIOUUX OUCYUNTIUH KYPCA.

KpuTtepun o1ieHKH BXOTHOT0 KOHTPOJIA

OTJIMYHO 00yYaromuncs IEMOHCTPUPYET: YIIyOJIeHHBIC OTBETHI Ha BCE
BOIIPOCBHL.

X0po1Io oOyyaromuicss JIeMOHCTPUPYET: YIPOLICHHBIE OTBETHl HA
BOIIPOCBHL.

YOBJIETBOPHUTEJIBLHO 00yJaromuics IEMOHCTPUPYET: ONUcaTeIbHbIC OTBETHl HE Ha BCE
BOIPOCBHL.

HEY/JIOBJIETBOPUTEJIBLHO | OOYYAIOIIUIICS ~ JIEMOHCTPUPYET:  OTBETHl  Ha  BOIPOCHI
OTCYTCTBYIOT WJIM JIaHbI HEITPABWJIBHO.

4.2.3. Kputepuu OlleHKH BHINOJHEHUSI KOHTPOJbHBIX padoT
[Ip1 BBIOTHEHUHU KOHTPOJBHBIX (CAMOCTOSITENBHBIX) PadOT OOydarouuics
JEMOHCTPUPYET:
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3HAHMSA: 00 OCHOBHBIX 3AKOHAX MAMEMAMUKLU.

YMEHHUSA: UCNONIb306AMb  MAMeMamuyeckKull —annapam 8  NpaKmuyecKkoll
O0esIMeIbHOCMU, NPOU3B00UMb  pAcyembl N0 U38ECIHOMY  A2OPpUmMMYy, 3a0a8amb
BONPOCHL NO U3YUEHHLIM MeMaM, CPAGHUBAMb NO AHALOSUU ANCOPUMMbL DeuleHUs
NPaKmu4eckux 3a0ad.

BJIa/IeHHe HABBIKAMM: MemoO0amu NOCMpPOoeHUss U Peaiu3ayuu MamemamusecKux
Mooeneli 018 peuleHusi Hay4HO-UCCIe008ameNbCKUX 3a0ay, NO8MopeHuemM CMaHOapmHoul
npoyeoypvl peuleHus Munosvix Mamemamudeckux 3a0ay Hno U3VUEHHbIM mMeMAaM,
NpUMEHeHUueM Memoo08 NOCMPOeHUs MameMamuyeckux mooeiel u uHmepnpemayueu
NOJYYEHHbIX — Pe3VIbmamos;, UCHONb308AHUEM HNOJYYEHHbIX 3HAHULL K  U3YYEeHUIO
CAEO0YIOUUX OUCYUNTIUH KVPCA.

KpuTtepun o11eHKH BbITOJIHEHUSI KOHTPOJIbHBIX PadoT

OTJIMYHO o0yyaroLuiicsl AEMOHCTPUPYET: BBICOKUI PEe3ybTaT, OTBETHII
MPABIJIBHO U B PA3BEPHYTOM BHUJIC HA BCE TEOPETUUECKUE
(mpakTHUYeCcKre) BOMPOCHI, HE TOMYCKAET OMNOOK B OTBETE TP
pELICHNU KOHKPETHOM 3a/1a4H.

XOpo1o oOyJaroluiicss TeMOHCTPUPYET: XOPOIIUW pe3yibTaT, OTBETHI
MPAaBWJIBHO HA BCE TEOPETHYECKHE (ITPAKTUYECKHE) BOMPOCHI, HO
B KpaTkoi ¢opme, J1MO0 JOMYCTHII OJHY OIIMOKY B OTBETE MPH
pELICHNU KOHKPETHOM 3a/1a4H.

YI0BJI€TBOPHUTEJLHO o0yyaromuics J€MOHCTPHUPYET: yIIOBJIETBOPUTENbHBII
pE3yNbTaT, MPaBIWJIBHO OTBEYAET TOJIHKO HA YACTh MOCTABICHHBIX
TeopeTrudeckue (TMPAKTUYECKHE) BOMPOCOB TIPH  PEIICHUH
KOHKPETHOM 3a/1a4u.

HEYJI0BJIETBOPUTEJIbHO | O0yJaromuiics JEMOHCTPHUPYET: HEYJIOBJIETBOPUTEIbHBIN
pe3yiabTaT HE OTBETWJI Ha TMOCTaBICHHBIE TEOPETUUYECKUE
(mpakTUYECKHE) BOMPOCHI MJIM OTBETUJI HENPABUIIHHO.

4.2.6. Kputepun OlleHKH IPOMEKYTOYHOI0 KOHTPOJISI

[Ipu BBITIOJIHEHUU TPOMEXKYTOUYHOTO KOHTPOJISI O0YUAIOUIHIICS IEMOHCTPUPYET:

3HAHMA 00 OCHOBHBIX 3AKOHAX MAMEMAMUKU.

\

YMEHHUSI:  UCNOb308aMb  MAMEMAMUYecKull  annapam 6 NpaKmuyecKol
0esAmenbHOCMU, NPOU3BO0UMb  pAcyemvl NO  U3BECHHOMY  AN2OPpUmMMY; 3a0asamb
80NPOCHI NO U3YYEHHLIM MeMAaM;, CPABHUBAMb NO AHANO2UU ANCOPUMMbBL DEeULeHUs]
NPAKMUYECKUX 3a0au.

BJIa/IeHHE HABBIKAMM: MemoO0amu NOCMPOeHUs: U Peaiu3ayuu MamemamuidecKux
Mooenell 018 peuleHusi Hay4HO-UCCIe008ameNbCKUX 3a0ay, No8mMopeHuem CMmaHOapmHou
npoyeoypvl peuleHusi Munosvix Mamemamuieckux 3a0ay Nno U3YYeHHbIM MeMaMm,
NpUMEHEeHUeM Memo008 NOCMPOeHUs MameMamuyeckux mooeiel u uHmepnpemayueu
NOJYYEHHbIX — Pe3yIbmamos, UCHONb308AHUEM HNOJYYEHHbIX 3HAHUL K  U3YUEeHUIO
CAE0YIOUUX OUCYUNTIUH KYPCA.
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Kpurepuu oieHK# BbINOJHEHHS MPOMEKYTOYHOT0 KOHTPOJIA

OTJINYHO

00yYaromuics IEMOHCTPUPYET: IIIyOOKUE 3HAHUS Ha
IIOCTaBJIEHHBIE BOIIPOCHI B OUJIETE, OTBETHI JIOTUYHBI,
1OCJIEIOBATENbHBI U HE TPEOYIOT JONOJHUTEIbHBIX TOSICHECHHH.

X0pOo1Io

oOydJaronuics IEeMOHCTPUPYET: HOPMBI JIUTEPATYPHOU peUH,
OTBETHI Ha MOCTaBJICHHBIC BOIPOCHI U3JIaraloTcs
CHUCTEMAaTHU3UPOBAHO M IOCJIENI0BAaTENbHO. MaTepuan u3Jjaraercs
YBEpPEHHO. [[eMOHCTpHUpyeTcss yMEHUE aHAIM3UPOBaTh MaTepHall,
OJIHAKO HE BCE BBIBOJABI HOCAT ApPIryMEHTHPOBAHHBIA U
JIOKA3aTeJIbHBIN XapaKTep.

YI0BJI€TBOPHUTEJLHO

oOyuaromuiics JEMOHCTPUPYET: HapylIeHUs B
NOCJIE0BATENbHOCTH U3JI0KEHUS. JlemoHCTpUpYrOTCS
MIOBEPXHOCTHBIE 3HaHUA Bompoca. VMerTcs 3aTpyaHEHus ¢
BBIBOJIAMH.

HEy0BJICTBOPHUTEJIbLHO

oOyJaromuiicss TeMOHCTPUPYET: IMOJTHOE HE3HAHHE MaTepuaa.
Matepuan wu3naraercs HeMocjeloBaTeIbHO, COMBYMBO, HE
MIPEJICTABIISIET OMPEACIICHHON CUCTEMBI

Pazpabomuux(u): ooyenm, Yymaxkoea C.B.

%

(monmuck
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