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1. [lepeyeHb KOMNETEHIIUI ¢ YKa3aHMeM 3TanoB UX GOpMHUPOBAHUSA B NpoLecce OCBOCHUS

onolIi

B pesynbpTaTe nzydeHus auciuIuinabl «MatemaTtukay ody4datontuecs, B coorBeTcTBuu ¢ ®I'OC BO mo
HanpasiieHuto noarotoBku 38.03.07 ToBapoBeneHue, yTBEpKIEHHOT0 NIpuKa3oM MuHucTepcTBa
obpazoBanus U Hayku PO ot 21.03.2016.1. Ne 250, hopMHPYIOT CIEAYIOMNE KOMIICTCHITHH:

- ««CTIOCOOHOCTHIO UCIIOJIB30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOIOTHID)

(OIIK - 3).
@opMupoBaHUE KOMIMETEHIIUI B Mpoiecce H3y4eHUs TUCHUTLINHBI
«MartemaTuka»
Komnerennus CrpyKTypHBIE Oransl Bunst OneHouHsble
Koxn | HaumenoBanue AJIEMEHTBI dbopMupoBaHus | 3aHATUHN AJs CpeacTBa JIIs
KOMITETEHITNH (B | KOMIIETEHIIUU B | (pOPMUPOBAH OILICHKH YPOBHS
pe3ynbTaTe mporecce usi c(hOpMUPOBAHHOCTH
OCBOCHHUSA ocsoeuusa OIIOII | xkommereHu KOMIIETEHIINU
JIUCUUATLIUHBI (rom)” u
oOyuaromuit
JOJKEH 3HATh,
YMETb, BJIAJIETh)
1 2 3 4 5 6
OIIK- | ctocOOHOCTBIO | 3HAET: JIUHEUHYIO 1 JICKITUH, JOKJIaJl/ TECTOBBIC
3 UCIIOJNIb30-BaTh | aneebpy, /IIPaKTUYECK | 3aJaHUs/TUIIOBOM
COBpEMEHHBIC | Jughghepenyuans ue/3aHsATre pacuert/
uHpop- Hoe U /KOHTpOIBbHAS
MAaIMOHHBIE uHmezpaivbHoe pabota/
TEXHOJIOTU ucuucneHue,
meo-puio
geposmHocmeri u
Mamemamuye-
CKYI0
CMamucmuxy,
co8pemMeHHble
BbLIYUCTUMENbHDI

e cpeocmea.

yMeeT: peuiams
cucmembl
JIUHEHbIX
aneebpauyeckux
VpasHeHUl,
oughghepenyupos
amo u
uUHmMezpupo8amby
@dyHryuu,
npou3800UMb
8EPOAMHOCMHbLE
u
cmamucmuyecku
e pacuembst,
UCNOIb3068aMb
coepemeHHble
BbIUUCTIUMENbHD




e cpedcmea.

BJIaJieeT:
Memoodamu
peuienus cu-
cmem TUHEeUHbIX
aneeb-pauyeckux
VpasHeHUl,
HAXO0JHCOEHUS
npouU3800-HbIX U
unmezpanos, me-
mooamu meopuu
eeposmHocmett u
Mamema-
Mu4ecKou
Cmamucmku,
CcO8peMeHHbIMU
BLIYUCTIUMNENbHB]
MU cpedcmeamu

Komnerenuust OIIK-3— Taxke ¢opmupyercss B XOA€ OCBOSHHUS JIUCIUTLINH:
Nudopmatuka;MHpopMaimoHHbIe TEXHOJOTHH B dKUBOTHOBO/ICTBE; [Ipon3BoICTBEHHAS

npaktuka; [Ipegaunnomuas npaktuka; [loaroroska u 3amura BKP.
2. Onucanue noKasarejied 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIIM I

Ha pa3/inYHbIX 3TallaX uX (l)OpMI/IpOBaHI/IH, OIINCaHMC IIKAJ OIICHUBAaHUA

HepequL OIICHOYHbIX Cpel[CTB*

Ne HanmenoBanue Kparkas xapakrepuctuka IIpencraBnenue OLIEHOYHOTO
/0 | OLIEHOYHOI'O CPeCTBa OLICHOYHOI'O CPEJICTBA cpeactea B POC
1 JIOKJIaJ MIPOJLYKT CAMOCTOSITENbHON TeMbI peepaToB:

paboThl 0OyJaroIerocs, Uucnennoie METO/IbI

MPECTABISAIOMINNA COO0M peleHus DKCTPEMAIIbHBIX

KpaTKO€ U3JI0KEHHE B 3az1ad4,

YCTHOM BHUJE MTOJIYYEHHBIX IlonsiTME O  YHCIECHHBIX

PE3yJIbTaTOB TEOPETUYECKOTO | METOaxX pelieHus

aHaJIN3a ONPEIEICHHON OOBIKHOBEHHBIX

Hay4yHOU (yueOHO- T depeHInaIbHBIX

HCCIIEI0BATENBCKOM) TEMBI, YpaBHEHUN

I/Ie aBTOP PACKPBIBAET CYTh Meton HauMEHBIINUX

UCCIIelyeMOH poOIIeMBl, KBaJIpaToB,

MPUBOJIUT Pa3InYHbIE TOUKU Marematuka - S3BIK ax

3peHus, a TaKxKe MIO3HAHUS MHUpa

COOCTBEHHBIE B3IJIA/IbI HA HEe IIpumenenne KPHUBBIX
BTOPOTO nopsIKa B
KOMITBIOTEPHBIX CUCTEM

CymMmupoBanue
pacxoAsIIuXcs psIoB
2 KOHTpOJIbHAs padoTa CPEICTBO MTPOBEPKU YMEHUM | KOMIUIEKT KOHTPOJIbHBIX

IMPHUMCHATH ITOJTYUYCHHBIC
SHAHUA OJId pCHICHUA 3a1a4
OIMPECACIICHHOI'O TUIIA IO
pasacity Ui HCCKOJIbKUM

3aJ]aHUi 110 BapHaHTaM



http://bibliofond.ru/view.aspx?id=878139
http://bibliofond.ru/view.aspx?id=878139

pasznenam

3 TumnoBoii pacuer CpenctBo npoBepku yMeHu | KomIiuiekT 3amanuii ajist
MPUMEHSATH MO-TyYCHHBIE BBINOJHEHUS TUIIOBOWTO
3HAHUs 110 3apaHee pacuer
ONPEACICHHON METOUKE JJISt
peuieHus 3a1a4y Win 3aJaHui
110 MOAYJIIO WA JUCLUIUINHE
B LICJIOM.

4 TECTUPOBAHUE METO/I, KOTOPBIN MTO3BOJIIET 0OaHK TECTOBBIX 3aaHHIA
BBISIBUTh YPOBEHb 3HAHU,

YMEHUH U HaBBIKOB,
CIOCOOHOCTEH U APYTrUx
KayeCTB JIMYHOCTH, a TAKKE
HUX COOTBETCTBHUE
OITpEIEJICHHBIM HOPpMaM
MyTeM aHaJIu3a croco0oB
BBITIOJIHEHUS 00 YJarOIIIMMHUCS
psiJia cuenuaibHbIX 3aJaHUM

) CobecenoBanue CpencrtBo KOHTpOJIs, | Bompocsl mo Temam/paszaenam
OpraHu30BaAHHOE KaK | JUCLUILIMHBI
crienuanbHas Oecena
MeJarornyeckoro pabOTHHUKA
¢ oOydJarouMmcsi Ha TEMBI,

CBA3aHHBIE C  H3y4yaeMoM

TV CITATIIIMHOM, "

pacCUUTAHHOE HA BBIICHEHUE

o0beMa 3HAHUU

oOyuatorerocs o

OIIPEACIICHHOMY paszeny,

Teme, npobiaeme U T.11.

Tab6muna 1
IIporpamma oueHMBaHMSI KOHTPOJMPYEMOM M CIUTIIUHbBI
No Koutponupyembie Kona xonTponupyemoit HanMeHOBAHME
/i pas3aensl KOMITETCHIINH (WJTH €€ OLEHOTHOTO CpeACTRa
(TeMbl TUCIUTIMHBI) JacTH)
1 2 3 4

1. | DnemMeHTBl  THHEHHON OIIK - 3 TUnoBoi pacuet Nel,koHTposibHas pabora Nel,

anreOpsl. YCTHBIM ONIPOC,T €CTOBBIE 3aIaHUS, JOKJIIAL

2. | DneMeHTBl  BEKTOpHOMU OIIK - 3 TUNoBo1 pacueT Nel,koHTposibHas pabora Nel,

anreOpsl YCTHBIM OIIPOC, T €CTOBBIE 3a1aHUS, JOKJIIA

3. |Ananutnueckas OIIK - 3 TUNoBo pacueT Nel,koHTposibHas paborta Nel,

reOMETPHsI Ha IIIOCKOCTH. YCTHBIW OMPOC,T €CTOBBIE 3aJaHus, TIOKJIA]]

4, | Ananutndeckas OIIK - 3 TUnoBoi pacuet Nel,koHTposibHas pabora Nel,

reoMeTpHs B YCTHBIU OIMPOC,T €CTOBBIE 3aJaHus, TOKJIA]l
MIPOCTPAHCTBE
5. | duddepenimanpaoe OIIK - 3 TUMOBOU pacueT No2 koHTpoJsibHas pabora Ne2,
VCYHCIICHHUE QYHKIUH. YCTHBIM OIIPOC,T €CTOBBIE 3aIaHUS, JOKJIIA
6. | MuTerpanbuoe OIIK - 3 TUIOBOH pacueT Ne2,koHTposibHas pabora Ne2,
ucuncienne  GpyHkuuun YCTHBIM OIIPOC,T €CTOBBIE 3a1aHUS, JOKIIAL
OJTHOM MepeMeHHOM.




Kontponupyemsie Ko xonTponupyemoit
Ne POHPY AL KOHTpOIHPY HaumenoBanue
paszenst KOMIIETEHIINH (MU e
/T OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTIIIIHBI) JacTH)
1 2 3 4
7. | Teopust BEpOSITHOCTEH. OIIK - 3 TUNOBOU pacueT Ne3,koHTposibHAs pabora Ne3,
CrydaiiHasi BETMIHHU. YCTHBIM OIIPOC,T €CTOBBIE 3aIaHUS, JOKIIAT
8. | Maremarnueckas OIIK - 3 TUNOBOU pacuet Ne3,koHTposibHAs pabora Ne3,
CTaTHUCTHKA YCTHBIN ONPOC,T €CTOBBIEC 3a/IaHUS, JOKIIAT

OnucaHue nokasarejeil 1 KpuTepueB OLEHUBAHUA KOMIIETEHUMA MO U CIUIJINHE
«MarteMaTuKa» HA Pa3JIMYHBIX 3TANaxX UX (POPMUPOBAHUS, ONTUCAHUE KA

OLlCHUBaHUuMA
Kon [Inanupyemsle ITokazarenan ¥ KpUTEpUN OLICHUBAHMSI PE3YJIBTATOB O0YUEHMSI
KOMIIETEHIIU | pPEe3yJbTaThl HUXKE MOPOTOBBIM | IPOJABUHYTHIM BBICOKHM
U, DTaIbl 00y4eHus IIOPOTrOBOTO YpOBEHb YpOBEHb YpOBEHb
OCBOCHHUS YpOBHS (ynoBneTBopu (xoporo) (oTnHu4HO)
KOMIIETEHIIU (HeynoBneTBOpHU TEJIBHO)

u TEJIHHO)

1 2 3 4 3) 6
OIlIK-3, 3HaeT: oOyJarommuiics oOydaromuiic | oOydJaromuiic | oOydJaromuiic
1lron JIUHEHYIO HE 3HaeT s s s

aneeopy, 3HAYUTENIbHOMN JEMOHCTPUPY | JEMOHCTPUPY | AEMOHCTPUPY
ouggepernyua | yactTu €T 3HaHMS €T 3HaHHE €T 3HaHHE
JAbHOE U MPOrpaMMHOIO TOJIBKO Marepuana, JIMHEHOMN 1
unmezpanvHoe | MaTepuana, OCHOBHOT'O HE JIONyCKaeT | BEKTOPHOM
ucuucnenue, IJ10XO0 MaTepuana, CYLIECTBEHHBI | aJreOphl,
meo-puio OPUEHTHUPYETCS B | HO HE 3HAET X aHAJINTUYECKO
geposamnocme | Marepualle, 6 JleTaneu, HETOYHOCTEH | ¥ T€OMETpHUH,
uu MOHATUAX U JIOITyCKaeT g depennra
Mamemamuye- | METOAAX HETOYHOCTHU B JIBHOTO
CKYI0 JIMHENHON U (bopMyIUpPOBK HCUYUCIICHUS,
cmamucmuxy, | BEKTOPHON ax, HapyIaer MPAKTUKH
coeépemennbie | anreOpsl, JIOTUYECKYIO MIPUMEHEHUS
6bl- QHAINTUYECKON | IOCIEA0BATEN MaTepuana,
yycaumenbHvle | TEOMETPUH, BHOCTD B HCYEpIBIBAIO
cpedcmea T depeHmans | U3JI0KEHUH e u
HOTO POrPaMMHOT MocJIeI0BaTeN
UCYMCIICHUS, HE | O MaTepuaia BHO, YETKO U
3HAET MPAKTUKY JIOTUYHO
IIPUMEHEHHUS U3J1araer
MaTepuara, MaTepua,
JIOTTYCKaeT XOpOILIO
CYILECTBEHHbBIE OpUEHTHPYETC
OLIMOKH B
MaTepuare,
HE
3aTpyaHseTCs
C OTBETOM
npu
BUJIOM3MEHEH
WY 3aJaHUI




yMeeT: HE yMeeT B 1IEJIOM B IIEJIOM copmMHupOBaH
peuwiams HCII0JIb30BaTh YCIIEIIHOE, HO | YCHEIIHOE, HO | HOE YMEHHUE
cucmemvl METO/Ibl U HE CUCTEeMHOE | COAEp)Kallue | MPUMEHATh
JIUHEUHbIX MIPUEMBI 015 yMEHHE OTJICJIbHbIE W3Y4YEHHbIE
aneebpauveck | pewieHus 3a0a4 8 | NPUMeHAmMs pooeIbl, TEOPETUYECKH
ux ypasHeuui, | npogheccuorHanivy | uzyueHHvie yMEHHE € QaxThl i
ougpepenyup | ou meopemuyeck | IPUMEHATh peneHus
oeams u desmenvHoCmMuU ue ¢haxmoi U3yYEHHbIE 3a/a4 B
unmezpupoea | NONyCKaeT 0714 pewtenus | TEOPETHUECKU | MpodeccroHa
mo hyHKyUU, CyIIIECTBCHHBIC 3a0a4 6 e GakThl JUIsl | JIbHOU
npou3eo0ums | OMUOKH, npogheccuona | penieHus JeSITeTbHOCTH
6epOSIMHOCMH | HEYBEPEHHO, C JIbHOLI 3a/1a4 B
ble u OOJBIITUMU Odessimenvrocm | ipodeccnona
cmamucmuyec | 3aTPYAHCHUSIMH | U JBHOM
Kue pacyemvl, | BBITIOJHSIET JeSITeTbHOCTH
UCNONIb306aMb | CAMOCTOSITENIEHY
coeépemennvie | 10 paboTy,
gbiuucaumenvy | OONbIINHCTBO
ble cpedcmea.. | 3aJlaHui,

MPeyCMOTPEHH

BIX IIPOTPaMMOM

JTUCIUTIMHBL, HE

BBITTOJIHEHO
BJIaJleeT: oOyuaromuics B IIEJIOM | B LEJIOM | YCTICTHOE U
Memoodamu HE BJIQJIEET | YCIEIIHOE, HO | YCIEIIHOE, HO | CUCTEMHOE
peuienus cu- HaBBIKAMU HE CHCTEMHOE | COeprKallee | BIIaJICHUE
cmem MPUMEHEHUS BIIQ/ICHUE OTJIENbHbBIE HaBbIKAMU
JUHEUHBIX MaTE€MaTUYeCKNX | HaBbIKAMU MpoOeNbl WK | IPUMEHEHHUS
aneeo- 3HaHUH’ U | IPUMEHEHUsI | COMPOBOXK/IAIO | MaTeMaTHueC
paudeckux METO/IOB NpH | MaTeMaTHUYeC | mieecs KUX 3HaHUH U
VypasHenuil, pelieHnn KHUX 3HAaHUH U | OTAETbHBIMH | METOJIOB
HAaxodcoenuss | IPUKIIaJHBIX METO/IOB omunoKaMu JTUHEWHOW W
npouseo0-ublx | 3a5ad, AOMYCKaeT | IMHEHHON M | BlIajeHue BEKTOPHOU
U uHme2panos, | CyluecTBEHHbIE BEKTOPHOMU HaBBIKAMU aJreOphI,
Me-moodamu OIINOKH, c | anreOpsl, NPUMEHEHUS | AaHAJIUTUYECKO
meopuu éepo- | OONbIIUMU AQHAJTUTHYECKO | MaTeMaThdec | i TEOMETPHH,
AmMHocmel u 3aTpy[HEHUsIMM | i TE€OMETpHH, | KUX 3HaHMH M | tuddepeHua
Mamema- BBITIOJIHSIET nuddepenima | METOI0B JBHOTO
muyecKkou CaMOCTOSITENIbHY | JIBHOTO JUHEHHOW U | MCUUCIICHUS
cmamucmku, | 10 paboty, | UCUHCIICHUS BEKTOPHOM IIPH  pEIICHAN
cospemeHHbiM | OONBIIMHCTBO IpU pPELIeHUH | anredpsl, MIPUKITATHBIX
u 3ajaHAN NPUKIAJHBIX | aHATUTHYECKO | 3a1ad u
sbluucIUmMenvH | IPelyCMOTPEHH | 3a/1a4 i TeoMeTpuH, | HHTEPIPETUP
biMU BIX TPOrpPaMMOHU muddepeHnra | oBaTh
cpeocmeamuy. | TUCUMIUIMHBI HE JTBHOTO NoJIyJaeMble

BBITTOJTHEHO WCYHCIICHUSI | PE3YNbTaThI

IpU peLIeHUN
TIPHUKIIHBIX

3aaad




3. TunoBbie KOHTPOJIbHbIE 32IaHUSI UJIH MHbIE MAaTEePHUAJIbI, HEOOX0AUMbIE ISl
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B Mpolecce 0CBOCHMS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BXoaHO#1 KOHTPOJIb
Ilenb npoeedenus 6x00H020 KOHMPOJIA.

- HACTPOUTH 00Y4aeMOro Ha JaHHYIO IPEAMETHYIO 00J1acTh;

- IPOBEPKA UCXOTHOT'O YPOBHSI 3HAHUM;

- OIPENEIUTh FTOTOB WM HE TOTOB JaHHBIA 00ydaeMblii K paboTe 1Mo Kypcey;

- IMarHOCTHUPOBATh MO Pe3yJbTaTaM BBITOJHEHHS BXOJHOTO KOHTPOJISA MPOOENbl B 3HAHHUAX
00yJaeMbIX.

CopnepxaHue TECTOB CrPYNIIMPOBAHO BOKPYI OCHOBHBIX pa3elioB IIKOJIBHOIO Kypca
Marematuku: "Uucnma u BeumcieHusa', "BelpakeHus um ux mnpeoOpasoBaHus", "YpaBHEHUS U
HepaseHctBa", "Oynknus", "T'eomerpuueckue purypsl. U3Mepenne reoMeTpHuecKuX BeTUIHH".

TecToBble 3a1aHUS OIICHUBAIOTCS UCXO/S U3 CIEAYIOIINX KPUTEPUEB:

PesynbTarel  BXOIHOTO KOHTPOJISI MCHOJB3YIOTCSI NIpPU NPOBEACHUU IPOMEKYTOUHOMN
aTTecTaluu.

Tect No 1

Yacrs |

4
1) Haiinure 3HaueHue BoipakeHus ~2X+1 mpu X = 3

4
B. 3 b.1 I ipu X = —5 BBIPOXKEHHUE HE UMEET CMBICTA

2) N3 ¢popmynst momuoctH N = ? BbIpasute padory A

A. A=M ]5.A:ﬂ B.A:i I A=Nt
A t N
3)  Cpasrure a’m a°, ecimu m3BecTHO, uto 0 < a <1
A. a%<a® b.a%> a® B.a*=a° I'. Jl;a cpaBHEHHUs HE XBAaTaeT JaHHBIX.
4) Jist  OuMoJIOTHYecKol J1TabopaTopuM KYNMUIW ONTHYECKHUH MHKPOCKON , KOTOPBIM Jaer
BO3MOKHOCTh Pa3IHUMTh OOBEKTH pasMepoM 10 2,5 10° cm. Belpasure 5Ty BenuuuHy B
MHJUTAMETPAX.

A. 0,0000025 mm.  B. 0,000025 mm.  B. 0,00025 mm.  T'. 0,0025 mm
5) B nByx O6mbnumorekax ObLIO OJIMHAKOBOE KOJIMYECTBO KHUT. YUepes roj B nepBoil 6ubianoTeke
YHCII0 KHUT yBeIuuminochk Ha 50%, a Bo BTOpoii- B 2 paza. B kakoiif 6u0nmnoTeke KHUT cTano 0osblie?
A. B niepBoii 6ubnnorexe

b. Bo BTOpOIii OubnmoTexe

B. Knur ocranocs nopoBHy

I. Jl11s1 oTBeTa He XBaTaeT JaHHBIX

6)  Ympocture BrIpaxkenue (a — 4)? — 2a(3a — 4).
A. -52°+ 16

B. -5a®+8a—16

B. -5a°+8

I. -5a+8a—4

. 5
7) Kakoe 13 1aHHBIX BbIpa)XEHUI HE paBHO yr ?



J5 V15

A ——— b. — B. £ I. E
J16 -3 12 43 8
2
8) Cokpatuth 1po0b a _+a32a .
OrtBer:
9) Pemure ypaBHeHne 3x%+ x =0
OrtBer:

10)  BrluucianuTe KOOPAWHATHI TOYKH MEPECCUCHUS MTPSIMBIX
2x +3y=-12 u 4x—-6y=0.
OrtBer:
11) Benocumeauct ot o3epa 10 AEPEBHH €Xall CO CKOPOCTHIO 15 KM/4, a 00paTHO — CO CKOPOCTHIO
10 xm/4. CKOJNIBKO BPEMEHH YIUIO y HEro Ha JIOpOry OT 03epa J0 JCPEBHHU, €CIIM Ha BECh ITYTh TyJAa U
0o0paTHO BelocHuIeaucT 3atpatui 1 u?

[TycTh X 4 — Bpems, 3aTpau€HHOE Ha JOPOry OT 03€pa 10 AepeBHU. Kakoe u3 ypaBHEHUI
COOTBETCTBYET yCIIOBHIO 3a7a4n?

A. 15x =10(1 —x)
s 5,0
x 1-x

B. 15x+10(1 —x) =1

I. 15(1 —x) =10x
12)  Ilpwu KaKkuX 3HAYCHUAX X 3HAUCHMS BBIPAKCHUS 8X — 2 OOJIbIIe 3HAYEHHUI BHIPAKCHHUS
10x +1?

A. IIpu x >-1.5

b. IIpu x <-1.5

B. ITIpu x <0.5

I. IIpu x > 0.5 Vi

13) Ha pucynke uzobpaxeH rpapux GyHKIHN \ ]
y=x*-x-6 2\ o] Tz =

Hcnonb3ys rpaguk, pemunTe HepaBeHCTBO

x> —x-6>0
OrtBer: -6

1
14) B reomerpuueckoii mporpeccun b, =64, g = Y B xakoM ciydae Ipu CpaBHEHUU YJICHOB

3TOH MMporpecCruu 3HaK HEPABCHCTBA IMOCTABJICH HeBepHO?

A. b, <b,
b. b, >b,

B. b, > b,
I. b, > b,

15) B mpsmoyronsHoM Tpeyromasauke ABC yron C=90°, AC=4 cm, BC=7cM. Haiinute paccrosiaue
ot Touku B 1o npsimoit AC.

A. 4cm b. 7 cm B. 65 cm I. V33 cem
16) HaiiauTte paguyc OKpy>KHOCTH, €CJIH €€ JJTHHA paBHa 887 M.
A. 44nwm b. 22m B. 22z wm I'. 44m
Yacrs |1

17) Yupocture BblpakeHHE:



4a-9 2a
a—-— || 2a———
( a—2) ( a—Zj

18) U3 ropona A B ropoa B, paccrosuue mexay kotopsiMu paBHO 300kM, Beiexan aBToOyc. Yepes 20
MHUH HaBCTpedy emy u3 B B A Bblexan aBTOMOOMIIb M yepe3 2 4 Mmocie Bble3aa BCTpeTus aBTodyc. C
KaKoi CKOPOCTBIO €Xaj aBTOMOOWJIb, €CIIM M3BECTHO, YTO OHAa Obuia Ha 20 KM/4 OOJblIIE CKOPOCTHU
aBToOyca?

OTBeThI HA TECT

Tect Ne 1
Ne 1 2 3 4 5 6 7 8 9
3a/laHu
|
OtBer B r b B b A r a X, =0
3-a |, - 1
3
Ne 10 11 12 13 14 15 16 17 18
3a/IaHu
s
Oteer | (-3;-2) A b X<-2 B r a-3 80 xm/u
HJIA 2a
xX>3 b

Kpumepuu oyenku 6xo0no020 konmpona:

OneHka «5» - OTIMYHO — €clId OOYYArOIIUICS PacKpbLl OCHOBHBIE IMOJIOXKEHUS
BOIIPOCa, 000CHOBAJI CBOI OTBET, IPUBEN IPUMEPHI.

Onenka «4» - XOpouio - HENOJIHO, HO MPAaBUJIBHO M3JI0KEH OTBET HA 3aJaHHE,
IIPU U3JI0KEHUU JOIYIEHbl HECYIIECTBEHHBIE OIINOKH.

Onenka «3» - yAOBIETBOPUTENIBHO — €CIM OOYYaIOUIUICS HM3JI0XKWI 3a/laHue
HEJOCTATOYHO ITOCJIEI0BATEIBHO U HE PACKPBUI OTBET LIEIIMKOM

OneHka «2» - HEYJOBJIETBOPUTEIBHO — 33JaHUE HE BBIIIOJIHEHO WIH
BBIMIOJTHEHHOE  33/laHW€ HE  YJOBJIETBOPSIET  TpeOOBAHUSAM, YCTAHOBJIEHHBIM
IIPEMNOIaBATEIIEM.

3.2 KonTtposabHbie padarsl.

Llens koumponvnoti pabomwl: YrayOUTb, CUCTEMATHU3UPOBATh M 3aKPEMUTh
TEOPETHYECKUE 3HAHMUS OOYyYaroUIMXCs; MPOBEPUTHh CTENEHb YCBOCHHUS OJHOW WU
HECKOJIBKMX TE€M WJIM BOIIPOCOB.

- Temaruka KOHTPOIBHBIX PAOOT YCTAHABIUBAECTCS B COOTBETCTBUU C U3yUYEHHOMU
TEMOM.

- KOJMYECTBO BAPHUAHTOB 33JlaHUMl — N0 TeMe HucnoJib3yercs 30 BapuaHTOB
3aJITaHUM.

KonTpoubsnas padora Nel

«JIeMEeHTBI JIMHEHHOH aJIredpsol
Bapmuanr 1
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3aoanue 1 ViccnenoBaTh Ha COBMECTHOCTh CUCTEMY JIMHEWHBIX YPABHEHHUI U PEIIUThH TPEMS
criocobamu:

a) mo popmynam Kpamepa;

0) MAaTPUYHBIM METOJIOM;

SX+8Y -Z2=7
X+2Y+3Z2 =1
2X -3Y +2Z2=9

3aoanue 2 lIpumensiss METOJ UCKIIFOUEHHST HEU3BECTHBIX (MeTo/ ['aycca), pelnuTh CUCTEMY JTUHEHHBIX
YpaBHEHUH.

X, +2x,-3x, +4x, =-13
X, +2x,—x,+2x, =-8
3x, —x,+2x,+x, =10

3x, +x,+x,+3x, =1

KonTpoabsnas padora Ne2.
Bapuant 1
« IuddepeHnuanbHoe © HHTEIPAJIbHOE HCYUCTCHUE PYHKIIUID)

3aoanue 1. ViccnenoBath QyHKIUIO M IOCTPOUTH CXEMATHUECKH €€ rpaduk:
1)y =x>—x*-5x+10 2)y = x> —11x* +39x — 45
3aoanue 2. Boraucinth HEONPEICICHHBI HHTETPAI:

1. J.ﬁ\/%idx. 2. J.3X+ldx. 3. J.(4—3x)e’3xdx.
X

3x-2

4, I(x2+5x+6)0052xdx. 5. J.L 6. Ixs+1dx.

X2 +2X+5 X% + X
2 2
7 J'6x +13X+2dx. J' 4x +24x+2 dx.
(x+1)(x+2) (x+1)x2 +x+1)

%
3aoanue 3. Beraucinte HHTETpA Ix cos xdx.
0
3aodanue 4. BerauciauTh mI0maas GUIyphl, OrPAHHYEHHON JTUHUAMU Yy = X%, y = Jx.
3aoanue 5.. Haitftu o0beM Tena, MOJYYEHHOTO BpAIlIEHHEM IIJIOCKOW (UTYPBI, OrpaHUYEHHOMN
JUHUIMH Y =2 —05x%, x+ y =2, BOKpyr ocu Oy.

+00
3aoanue 6. Boraucinth HECOOCTBEHHBIM MHTETPAJ UM YCTAHOBUTH €r0 PACXOIUMOCTh Jxe = g,
0
KonTtpoabHnas padora Ne3.
«Teopus BepositHocTH. CiryyaiiHasi BeJTHYNHA»

Bapuanr 1.

1. Tpu cTpenka CTpEnsIOT B LI€JIb HE3aBUCUMO JIPYT OT Apyra. lIepBblii CTpesoK Momaaaer B
uenb ¢ BeposTHOCTBIO 0,6, BTOpoil — ¢ BepoaTHOCThIO 0,7, a Tpetuil — ¢ BepositHOCThIO 0,75. Halitu
BEPOATHOCTh XOTA Obl OJHOTrO MOMAJaHUs B IENb, €CIM KaXKIbIH CTPENOK CleJaeT MO OJHOMY
BBICTpEIY.
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2. Oxunaercs npubbITHE TpeX cyAoB ¢ ppykramu. CratucTuka mokaseiBaer, uto 1% cynoB
IIPUBO3UT TOBAP, HEIIPUTOJHBIN K I10JI30BaHUI0. HailT BEPOATHOCTB TOTO, 4TO

a) XOTs OBI JIBa Cy/IHA MMPUBE3YT Ka4eCTBEHHBIN TOBAP;

0) HU OJTHO CY/IHO HE IIPUBE3ET KaUYECTBEHHBIN TOBApP.

3. B cpennem 5% cTyneHToB (pUHAHCOBO-KPEIUTHOTO (PaKyIbTETa CAAIOT 3K3aMEH I10 BhICIIEH
MaTeMaTHKe Ha «OTiau4HO». Haiitu BeposiTHOCTH Toro, 4ro u3 100 Haynauy BBIOpaHHBIX CTYAEHTOB
3TOrO (haKynbTeTa CAANYT 3K3aMEH 10 MaTEMAaTHKE Ha «OTIIMYHOM:

a) /IBa CTYJICHTA;

0) HE MEHEe IATH CTYACHTOB.

4. 3akoHbI pacrpeieNIeHus cydyailHbIX BeduurnH X U Y 3a/1aHbl TAOIHUIIAMU:

x. |X 0 1 y: LY -1 2 3
CLpi ? 0,4 T Lpi 0,3 ? 0,5

Haittu:

a) BepostHocTH P(X = 0) u P(Y = 2);

0) 3aKOH pacnpeeneHus ciydaitHoi Benuuunbl Z = X — Y

B) aucnepcuio D(Z).

5. O6beM npoJax B TEUCHHE MeCsIa — 3TO Cy4yailHas BEJIMYHMHA, TTOJJYMHEHHAS HOPMAJIbHOMY
3aKoHy pacmpezeneHus ¢ napamerpamu a = 500 u ¢ = 120. Haiitu BeposTHOCTH TOTO, 4TO 00BEM
TOBapa B JaHHOM Mecs1e 3aKito4eH B rpaHuiax ot 480 go 600.

3.3 TunoBoii pacuer

Ilenp TUHOBOrO pacyera yriayOUTh, CUCTEMAaTU3UPOBATh U 3aKPEMHUTh TEOPETHUYECKUE 3HAHMS
00y4aroImuxcs; MPOBEPUTH CTETIEHb YCBOCHHUSI OJHOW MIJIM HECKOJBKHX TEM WJIM BOMPOCOB Temarnka
THIIOBOT'O pacyera ONpezeieHa B COOTBETCTBHH C - C U3YUCHHOW TeMOii. Kojan4ecTBo (Tadiuua 3).

KOJINYECTBO BAapUaHTOB 33/IaHUi — 1o Teme ucrnoibdyercs 130 BapuaHTOB 3amaHuii (IpUBeIeH
OJIUH U3 BAPHAHTOB).

Tunosoii pacuer Nel.

«JIEeMEeHTBI BEKTOPHOH aJredpbl 1 AHAJTMTHYECKON reOMeTPHH HA IJIOCKOCTH U B
NPOCTPAHCTBE»

OGpa3zerlr perieHus TUIIOBOTO pacyéTa

Bapuant 0
1. Pa3n0KuTh BEKTOP C=1{2,0}no sektopam @ = {1,1} u b={1-1)
2. Haittn jmumy Bextopa P + 2¢,ecempP =a—b, g=a +2b, |a | =1;

- —aT 2
15| =3; arb=-m.
3. Haiitu BekTop X, KOJUTHHEAPHBIIT BeKTOpY 0 = {2,1,-2}u YIOBJIETBOPSIFO-IIIUIN YCIIOBUIO

(x-a) =27

4. BbIUHCIUTH yrojax MCxKAy JAuaroHajldMHu IMapajijiejiorpaMmma, IMMOCTPOCHHOTO Ha BCKTOpax

p=2a+b—cuqg=a—3b+c, rne a;b;C — enunuunble B3aMMHONEPHEHIUKYISAPHBIE
BEKTOPHI (KOCHHYC yTJIa).

5. HaiiTn HanpaBisiionmue KOCUHHYChl BEKTOPA CHJIbI F= {1, -1,1 }, MIPUIIOKEH-HOM B Touke B(5, 1,
0), ¥ MOMEHT 3TO¥ CHJIBI OTHOCUTEIBHO TOUKH A(3, 2, -1).

6. Haiitn Bextop X, meprerankymsprsii sekropam @ = {1, 1,1} ub = {2,0, 1} u o6pasyromuii c
ockto OX Tymoit yrom, ecimu | X | =46
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7. Onpenenuts, nexar i Toukd A(1, 2, 3); B(0, 5, 5); C(3, -1, -1); D(-2, 14, 9) B 0HOI IIIOCKOCTH.

8. B Ttpeyronpuuke ABC wu3BecTHbl koopauHaThl BepminHbl A(4, 0) W ypaBHEHHUS BBICOTHI
BE:2x —3y+15=0 u wmemnanst BD:2x+ 3y —3 = 0. Cocrasuts ypaBHeHHs cTOpOH
TPEYrOJbHUKA.

9. Haiitu nimuny BeicoThl upamMuibl ABCD, onymennyro u3 Bepiuasl D, ecniu D(1, 6, 3), A(4, 5, 2),
B(-1, 11, 6) u C(2, -1, 3).

10. Haittu paguyc 1 KOOpAMHATHI IEHTPA OKPY>KHOCTH, 3aIaHHON ypaBHEHUEM.

v+x2+8y —10x + 37 = 0.

|. Pemenue

Paznoxuth BekTop C 110 BekTopaM @ u B — 310 3HaumT npenctaButh CBBune C = & - @ + [ - b e

a U S IOoKa HEU3BECTHHIC qucia. ITepexons K KOOpAHUHATaM, MOJIy4YUM:
20+ 0j =(a+ B)i+ (e — B)j.
A y
1 .
')
AN X
b

B -1 ‘ o

pe3yilbTare NPUX0oaAUM K CUCTEME YPABHECHUN:

F+ﬁ=2
a—fF=0
pelieHrneM KoTopoii sBisitores oo = 1 u f= 1. Orcrona
Otmer: Cc=a+ b
2. Pemienne
Kak n3BecTHO, MOZySIb BEKTOpA paBEH KOPHIO KBAJPATHOMY U3 CKAISIPHOTO KBaJpaTa 3TOr0 BEKTOpa

lp +2q| = mz_ Haxomum CKalnspHbIN KBagpar

(p +2q)= (a—b+2a+4b)’= (3a+3b)=9(@+2ab + b?) =

=9(1+2+3*cosim+9) = 63.0mc0m | B+ 2q | = V63 =37
Orser: 34/7

3. Pemenue

B CUITY KOJUIMHCAPHOCTU BEKTOP X MOXHO nNpeACTaBUTb B BUAC X= :“LH, rac A — IIOKa HEU3BECTHBII
MHOKHUTCIIb. I[J'ISI €T0 OIIPECACIICHUS UCIIOJIB3YEM BTOpOI71 IMIYHKT YCJIOBU

- _7 — —
x-a)=Aa =A(4+1+4)=91=27.0Orcromar=3uXx =3a={6,3,—6].
Otser: X = {6,3,—6}

4. Pemenne

M3BECTHO, YTO JUArOHAIM ITapaLIeorpaMMa MOKHO HAWTH
dl=p+qg=3a—2b+0c
d2=p—q=a+4b—2c

T.K. BEKTOpHI &, B, C npeacTapisior co6oii eIMHMYHbIE B3aUMHO TIepIeHIUKY-IIpHbIe BEKTOpa, To HX

MOKHO CYMTATh KOOPJAUHATHBIM 0a3McOM, TOT/a sl HaXOKIEHHs TpeOyeMOro yriia BOCIIOIb3yeMCs

dhopmyroit

d1#d2  3s1+(-2)=4+0+(-2) -5 -5
|d1|+|dz2| V3T+1Z/12+a%422

cos(d."dy)= =
( ) Y13=/21 4273
-5
OrtBer:
273

5. Pentenune
13



Haxoaum HanpaBisioniyie KOCUHYChI BEKTOPa CUIIbI |F | =+41+1+1= v@

IEERE

Fy _ 1
cosp=157= 7
Cos == -1
VTE W

MOMCHT CHJIBI KaK BEKTOPHOE IIPOU3BEACHHUE BEKTOPA x‘qB =

={5—-3;1—2;0— (=1)} = {2,—1,1) ua sexrop F:

_ i j k o .
m= [[AB;ﬂ] = |2 -1 1| =—j—k. Cneposarensno, m = {0,—1,—1}.
1 -1 1

Orser: m = {0,—1,—1}.
6. Pemienue

Haiinem Bexrop ¢ | @, €| b, cnenosarensHo,
k

c=[[a,b]]= 1 1 1l =i+j—2k
2 0 1

ITocKoNbKY BEKTOp X IepIEeHMKYIApeH BekTopaM @ u D, To oH KoumHeapeH Bektopy C.
Cnenosarenbio, X = A *¢ = {4, A, —24}.
Tak kak |§ | = \flz +2 2 +427 =6 |l| = /6, o A = +1. Bekrop X o6pasyer Tymoit yron
¢ ocbio OX, MO3TOMY €ro MpoeKius (KOOpAMHATA) HA 3Ty OCh JOJKHA ObITh OTPULIATENLHOMN, OTCIOA
r=—-1lux=-c={-1,—-1,2}

Omser: X = {—1,—1,2}.
7. Pemenue

PaccMOTpHM TpU BEKTOpa AB = {—1,3,2}, AC = {2,—3,—4} u

AD = {—3,12, 6}. eciu Touku 4, B, C, D nexar B oxHoii miockoctr, To Bektopst AB,AC, A
KOMILIaHApHBI. J[JIs IPOBEPKHU COCTABIISEM CMELNIAHHOE POM3BEIEHHE STHX BEKTOPOB:

-1 3 2

(AB,AC,AD)= |2 -3 —4| =18+36+43-18-36—-48=0,
-3 12 6

CJICAOBATCIIbEHO, BEKTOPBI KOMIIJIAHAPHBI 1 TOYKHU JICKAT B OI[HOﬁ IIJIOCKOCTH.

8. Pemenue
CnenaeM aiia obneryeHus paccykaeHuil ueprexx. Haxoaum KoopauHaThl BEPIIUHBI B KaK TOUKU
nepecedeHust BD u BeicoThl BE:

A
y
E

O
B(-3, 3

A4, 0)

D(6, -3)
14
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{2x—3y+15={]_ {x=—3
2x+3y—3=0 " |y=3
CocraBum ypaBHenue AC, s 4Yero ompeneauM e€ yriaoBod Kod(pQUIMEHT W3 YCIOBHS
nepneHaukyisippoctu AC u BE:
K 2 -1 3
BE — 37 AE'_HHE_ 2

3Has yrioBol K03 PULIKEHT U OJHY TOUKY, HaxouM ypaBHeHHe AC:
y=—§@—4ﬁmﬂy+hﬁ42=&

Haxonum xoopmunatel D kak Touku nepecedenust menuansl BD u ctoponsr AC:

{2x+3y—3={] B {x=6
3x+2y—-12=0 y=-—3
Haxoaum xoopauHaTel Bepimibl C, HCHONB3yst TO, uTo D nemut orpesok AC nomosam, C(8, -6). 3Hast

KOOpPJMHATHI BCEX BEPIIMH TPEYrOJIbHUKA, COCTaBIISIEM YpaBHEHUs CTOPOH AB n BC Kak NpsMBIX,
MIPOXOAAIIMX YEPE3 3aJaHHBIE TOUKH.

y-3 x+3

AC: — = — 3x+7y—12=0
0—3 4+3
yv—3 x+3 L

BC:——=— 11y +9x—-6=0.
—&6—3 g2+3

Oteer: AC: 3x+7y—12=10
BC:11ly+9x—-6=10

9. Pemenue
JlivHa BBICOTHI paBHa paccTosHUIO OT BepiuHbl D 10 miockoctu ABC. CoctaBuM ypaBHEHHE 3TON
IIJIOCKOCTH, BOCIIOJIb30BABIINCH YPABHEHHUEM INIOCKOCTH, IIPOXOIALIEH Yepe3 TPU TOUKHU:

X=X Y=Y Z—2
X;—=Xg V1= Yo Z1—Z|=0
Xo—=Xp YVo—Mo 22— 24y

x—4 y—-5 z-2 x—4 y—5 z—-2
-1-4 11-5 —-6-2|=0 =| -5 6 -8 |=0;
2—4 —-1-5 3-2 —2 —6 1

6 -8 -5 -8 -5 6] .
&_4yLﬁ 1|_@_5qu 1|+@_2yLﬂ —J_O*
—42(x—4)+21(y—=5)+42(z—=2)=0 = 2x—y—2z+1=0.
Haxomum teneps paccrostaue ot D no mimockoctu ABC:

2¥1—1%6—2%3+1] 9

vé+1+4 3

Otser: h=3
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10. Pemenune
IIpuBOogUM ypaBHEHME K KAHOHUYECKOMY BUY, BBIIEIISS IIOJHBIE KBAIPaThl

(x2—10x+25)— 25+ (y*+8y+16)— 16+ 37 =0wm
(x—5)2+ (y+4)> =4
[Tony4yeHHOE ypaBHEHHE OMPEICIICT OKPYKHOCTh pajnyca 2 ¢ IIEHTPOM B Touke (5, -4).

Otser: OkpyxHOCTh R = 2, tieatp (5, -4)
3agaua 1

1. JlaHbl TpU mOCTeA0BaTENIbHBIC BEPIIMHBI Tapauienaorpamma A(2;-3), B(5;1),C(3;-4). He

HAaXo0/11 KOOPAWHATHI BepinHbl D, HaliTH:
1) ypaBuenue croponsr AD;
2) ypaBHenue BbicoThl BK, onymienHoit u3 Bepummnsl B Ha cropony AD;
3) muHy BbIcOTH BK;
4) ypaBHeHue nuaronanu BD;
5) TaHreHc yriia MeX.Iy AMArOHAISIMU MapajuiesiorpaMmma.
3anucatph o0lIMe YpaBHEHHsI HAWJCHHBIX MPSAMBIX. [lOCTpOUTH uepTex.
Pemenne.
CHayana noctpouM 4eptex. [loctpoum B MpsSMOYTOJIbHOMN JEKapTOBOM cucTeMe KOOPAUHAT TOUKU
A(2;-3), B(51), C(3,—4). [Tocrpoum otpe3kun AB u BC.

A

y

ﬂ x

v

Puc. 1

Z[OCTpOI/IM l'IOJ'Iy‘IGHHLIﬁ PUCYHOK O ITapajuIejiorpaMMa 1 HAHCCEM Ha UCPTCIK BBICOTY BK.
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A
y
B
gl ”
@)
K
A E
C
D
Puc. 2

1) CocraBum ypaBHenue npsimoii AD.

a) [IpenBaputenbHo Haiinem ypaBHeHue npsimoir BC. YpaBHeHue mpsiMoi, mpoxojsiien uepes
touku M, (X;;y,) 1 M,(X,;Y,), IMeeT BUI

X=X -

X=X Yo=Y

[To ycnosuto B(51), C(3,—4). IloacraBum koopauHatel Todek B u C B ypaBHeHue (3.1):
X—=5 _ y-1 Te. X—5 _ y—ll

3-5 -4-1 -2 -5

3anumeM Mmoily4eHHOe ypaBHEHHE B o0meM Buae, To ectb B Buae AX+By+C =0. [ns sroro B

MOCJIE/IHEM YpaBHEHMM W30aBUMCS OT 3HameHatener —5(x—5)=-2(y—1) wu mnpoeaem
npeoOpa3oBaHus, TMEPEHOCS BCE claraeMble B JIEBYID 4YacTh paBeHCTBA: —5X+2y+23=0 win
5x -2y —-23=0.

W3 storo ypaBHeHHs BbIpa3UM Y ! —2y=-5X+23; Y= gx — 223 [Honyunnu ypaBHEeHHE BHA

y =kx+b - ypaBHeHHE C yriioBbIM KOd(PPHUITEHTOM.
0) Bocnonb3yemcst TeM  (akrom, UTO MPOTHUBOIOJIOKHBIE CTOPOHBI  Mapajuiejorpamma
napajuienbHbl. CocTaBUM UCKOMOe ypaBHeHHe mpsiMoii AD kak ypaBHeHue MpsMO, Impoxozsiuen
yepes TOUKy A mapaienbHo npsmoit BC .
VpaBHEHHE TIPSIMOM, POXOJAMIeH Yepe3 TaHHYro Touky M (X,;Y,) B JaHHOM HAIpaBJICHUH, NMEET
BU/]T
Y = Yo = k(X=Xp) (3.2)
rJIe HaTpaBJICHHE ONpPEACIIeTCs YrIIOBbIM Koddduimentom K .
VcioBre mapauienbHOCTH IBYX HIpsAMBIX Y =KX+b u y =Kk, X+ b, nmeer Bux

k =k, (3.3)

5 23

ITo ycnosuro 3amaun A(2,—3), npsmas BC': y:EX—?. IMoxcTaBuM KOOpAWUHATHI TOYKH A B

ypaBuenue (3.2): y+3=Kk(x—2). Tak kak mpsmas AD mapamiensHa mnpsmoii BC, 1o B cuiy
17



¢dopmyisl (3.3) ux yriaoBbie KO3(QPHUIHUEHTH COBMAAaOT. YTiI0Boi K03 duuument npsmoit BC pasen

5 . 5

> clIeIoBaTeNbHO, ypaBHeHHE ipsiMoli AD mMmeet Bua Y +3 = E(x -2).

3anumem ypaBHeHue npsiMmoii AD B oGmiem Buze. [ 3TOoro packpoem CKOOKM W BCE CliaraeMble
5

MepeHEeceM B JIEBYIO YacTh PAaBEHCTBA: _§X+ y+8=0. YMHOXkUM 00€ yacTh paBeHCTBa Ha (-2) u

noiyynm oOuiee ypaBHenue npsimoit AD : 5x —2y—-16=0.
3anumem ypaBHeHue npsmoid AD B Bume ¢ yrioBeiM KodddumumenTom. JIjis 3TOro BBIpazuM Y U3

5
o01Iero ypaBHeHUs: Y = EX -8.

2) CoctraBuMm ypaBHeHue BbIcOThl BK , mpoBeaennoit u3 BepuimHbl B Ha cropony AD kak
ypaBHEHUE IIPSIMOM, IPOXOsAIIEH yepe3 Touky B nepnenaukynspHo mpsmoi AD .
VYcnoBue nepneHaNKYISIPHOCTH ABYX MPAMBIX Y = KX+b n y =K, X+b, umeer Bug

k=—1 (3.4)

1
[MoncraBum koopauHatel Touku B B ypaBHeHue (3.2): y—1=k(x-5). Tak kak Beicota BK

neprneHaukynapHa npsimod AD, To ux yrioBble KO3(pGUIUMEHTHl CBS3aHbl cooTHoIIeHueM (3.4).

y y 5 y
VYrinoBoii ko3 dunuent npsmoit AD paBeH 2 CJIeI0BATENbHO, YriIoBoM kKoddduimeHT BoicoThl BK

paBeH —é u ypaBHeHue npsamort BK wumeer Bun y—-1= —E(X—S). 3anuieM ypaBHEHHE BBICOTHI

BK B obOmem Bume: 2Xx+5y—-15=0. 3anumem 3TO e ypaBHEHHE B BHUAEC C YIJIOBBIM
2

KodQpUIueHToM: Yy = — 3 X+3.

3) Haiinem nmuny Beicotsl BK kak paccrosinue ot Touku B 1o npsamoit AD .
Paccrostnue d ot touku M (X,;Y,) mo mpsamoir AX+By+C =0 mnpencrasuser coboil IIHHY
MEPIeHINKYIIAPa, OMYIIEHHOTO U3 TOYKU Ha MPSAMYIO U onpeensercs Gopmynoi
J- |Ax, + By, +C|
\|A? +B®
Tak xak BK mnepnenmukynspaa AD, to nnmuna BK Mosker ObITh HaiiieHa ¢ mOMOIIbIO (OpPMYIIBI
(3.5). o ycmoeuto B(51), mpsimas AD omnpenensiercs ypaBHeHnem 5x—2y—-16=0. B cuny

(3.5)

A ) i ,_55-21-16 7 _ 7
opMyJtbl (3.5) IUTHHA BBICOTHI paBHa d = = = .
\/52 + (—2)2 J25+4 .29
4) Haiinem ypaBHenue nuaroHaniu BD kak ypaBHeHME NpsMOi, Mpoxofsiiel yepe3 Touku Bu
E,rne E - cepenuna orpeska AC .
a) Ecmm A(X;;y,) u C(X,;Y,), TO KoopauHatTel Touku FE(X,;Y,) - cepeauHsl orpe3ska AC,
OTIpENeIIAIOTCS (hOPMYITaMU
X, +X VitV
= yo =7 (36)

[To ycnosuto A(2,—-3), C(3—4). B cury dopmyn (3.6) umeem: X, = 22+3: 2, Yo = _32_4 = —;
CrnenoBartenbHO E(5 — 7)

2" 2"
0) Tak kak TOUKa MEpeCeUeHHs JuUaroHalieil SBJISETCS WX CepeJMHOM, To Touka E (cepenmHa

orpe3ka AC ) sBIsAETCS TOUKOM MepeceyeHus nuaroHaiei u auaronans BD mpoxomuT uepes TOUKy
E.

18



Bocnonesyemcst  ypaBHenuem (3.1). ITo ycnosuio B(5;1), E(g;—;). B cuny dopmyner (3.1)

Xx=5 y-1 x-=5 y-1

HJIN
S5 'y S 9

2 2 2 2
3TO ypaBHeHue B oOuiem Buae: 9X—5y—40=0. 3anuiem 3T0 X ypaBHEHUE B BUJE C YIJIOBBIM

ypaBHeHue npsimoii BE (mmaronamu BD ) umeer Bua: . 3anumem

koapduLueHToM: Y = g X—8.

5) Haiinem TanreHc yrima mexxay nuaroHaimsimua BD u AC .
a) Haiinem ypaBHenue nuaronanu AC Kak ypaBHEHHE MPSMOU, IPOXOAIISH Yepe3 IBE JaHHBIC
TOYKHU.

_ _ X-2 y+3
Bocnonbzyemcst ypaBaenuem (3.1). [To ycnosuro A(2;—3), C(3;—4). CnenoBarenbHo, 3_2 = 13"

Obuee ypaBuenue nuaronanu AC umeet Buj X+ Y +1=0, ypaBHeHuUe ¢ YriIOBbBIM KO3(PPUITUESHTOM
—Buxa Yy =—X—1, yrnoBoit koappunuent Kk, npsmoit AC pasen —1.

0) VYpaBuenue quaronanu BD umeer Bug y = gx —8, ee yruioBoii ko durmenr k, = 2
B) Tanrenc yrma ¢ mexny npsmeiMu Y = K X+D0, u y =K,X+b, onpenensercs Gpopmynoit
k, —k
t — 2 1
9= 1k,
9 14
5 s 7
CnenoBarenbHo, g = = = —. Orcrona ¢ =arctg — .
9 4 2
1+ (-1 ——
5 5

3amaua Ne2.
2. YcioBue 3a1aun Ne2 HECKOJIBKO pa3iMyaeTcs B 3aBUCUMOCTH OT HOMEpa BapHaHTa

KOHTPOJILHOM paboThl. [IpuBeneM perieHus: mpocTeHimmx 3a1a4, BXOASAIINX B 3TO 3a/JaHHE.
1) CocTaBuTh YpaBHEHUE IJIOCKOCTH, poxosiiei uepes Touku A(L13;2), B(—2;10), C(4;2,-3).
Pemenue.
VpaBHEHHE IUIOCKOCTH, mpoxosmiel gepe3 Toukn A(X;; Y:;Z,), B(X,;Y,:2,), C(X3;Y5;2Z;) umeer
BH/I:

X=X Y=Y -1

X, =% Y=Y, Z,-72,=0 (3.7)

X=X Ys—V1 Z3—%4

x-1 y-3 z-2
Torna ypaBuenue miockoctu ABC B cuny ypaBuenwus (3.7) umeer Bug —2-1 1-3 0-2 =0
4-1 2-3 -3-2
x-1 y-3 z-2
wm | -3 -2 -2[=0.
3 -1 -5

3anuiieM TOJydeHHOE ypaBHeHUE B obOmiem Bujae, T.e. B Buge AX+By+Cz+D=0. Jlng sroro
packpoeM omnpejenuTens mo mepBoi crpoke (X—1)-(10-2)—(y—3)-(15+6)+(z—2)-(3+6)=0.
[Tocne npeobpazoanuit momyunm: 8X —21y +9z+37=0.
2) Haiitu HOpManbHBII BEKTOP TIOCKOCTH 2X+3Y —Z+5=0.
Pemenue.
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Hopmanbnseiii Bektop N - 3TO BEKTOp, MEPHEHAMKYJISAPHBINA TUIOCKOCTH. EcCiM TIOCKOCTH 3amaHa
obmmm ypaBuenueM AX + By +Cz + D =0, To HopManbHbIN BEKTOP UMEET KOOPAUHATHI {A, B, C}.

Vay;

Puc. 3
Jlst mmockoctu 2X + 3y — 2 +5 =0 HopManbHbIM sBisiercst Bektop N = {2;3;—1}.

OTmeTrum, 9TO JIIOOOH BEKTOp, KOJUTMHEAPHBIH BEKTOPY W={2;3;—1} TaK e SBJISAETCS HOPMAJIbHBIM
BEKTOPOM TUIOCKOCTU 2X+3Y—Z+5=0. Takum oOpa3zoMm, mpu KakJIOM HEHYJIEBOM A BEKTOp C
KOOpJAMHATaAMHU {2/1;31;—1} OyZIeT ABIATbCS HOPMaJbHBIM BEKTOPOM PaccMaTpPUBAEMOM MIOCKOCTH.
3) Haiitu kocunyc yria mexay miockoctsiMu 2X—3y+2Z—4=0 u Xx+5y+4z=0.
Pemenue.
VYron ¢ wmexny nsyms maockoctsmu P i AX+By+C;z+D =0 u P,:AXx+B,y+C,z+D, =0
MPEJCTABISAET COOOM Yroil MEeXIy UX HOPMaJIbHBIMH BEKTOPAMH U OTIPEIIEIISCTCS PABEHCTBOM

AA, +BB,+CC,
JAZ+BZ+CE - /A2 + B2 +C?

s mnockoctd  2X—3y+Z—4=0 KOOpAMHATEI HOPMAILHOrO BekTtopa Ni= {Al; B;; Cl}

cos @ =

ompezaemstorcs paseHcTBamu A =2, B, =-3, C, =1. lns mnockoctn X+5y +4z =0 - paBeHCTBaMH
A, =1, B, =5, C,=4. Cre10BaTenbHO,
2-1+(-3)-5+1-4

e J22 4 (-3)7 417 12 452 + 47
2-15+4 -9 9 9 38
J4+9+1-1+25+16 -14../42  .[588 14.3 14
4) CocTaBUTh ypaBHEHHE IUIOCKOCTH P, mpoxomsmieit uepe3 Touky M, (L—2;5) mapamiensHo
mwiockoct Pi 2Xx+3y—-z+5=0.
Pemenwue.
VpaBHEHHE IIOCKOCTH, Tpoxo el uepe3 Touky M, (X,; Yo:Z,) , IMEET BHJ

AX—=X,)+B(y—-Y,)+C(z-12,)=0 (3.8)
[ToncraBum B ypaBHeHue (3.8) koopaunatel Touku M : A(X—-1)+B(y+2)+C(z-5) =0.

VYcnosue napaminenbHoct miockocter AX+By+Cz+D, =0 u Ax+B,y+C,z+D, =0 umeer
BUJT

A2 BZ CZ

Tak kak wiockocty P w P, mapamiensHel, TO B KaueCcTBe HOpMaabHOTrO BekTopa N mmockoctn P

ALBLG (3.9)

MOKHO B3ATh HOpManbHbIii BekTop N, =1{2;3—1} mmockoctu P, T.e. B hopmyne (3.9) otHOmIECHHE
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'gz I;: Cl MO>KHO TIPUHSATH paBHBIM eauHMIE. ClienoBaTeNnbHO, ypaBHEHUE IUIOCKOCTH P, mpumer
Bug 2(X—1)+3(y+2) —(z—5) = 0. 3anumiem 310 ypaBHeHuUe B 001ieM Buae: 2X+3y—z+9=0.
5) Haiitu paccrosiaue ot Touku M, (1,3,—2) no mnockoctu P : 3x—2y+4z—-5=0.
Pemenue.
Paccrosaue d ot toukn M (Xy;Y,;2Z,) o miockoctu P : AX+ By +Cz + D =0 npencrasiser codoit
JUTMHY TICPIICHIMKYJIISIPA, OMYIIEHHOTO M3 TOYKH Ha IJIOCKOCTh, ¥ onpeensercs GopMysoi

d |AX, + By, +Cz, + D|

Juis  mwiockocth  3X—2y+4z-5=0  KoOpaMHATHI HOPMalbHOro BekTOopa N = {A; B; C}

(3.10)

OTIPEIEISIOTCS paBEeHCTBaMU A=3, B=-2, C=4. CrnenoBarennHO,
d_ﬂ31—2-3+4-¢2)—5k_ ~16 16

B2 +4>  9+4+16 29
6) CocTaBUTh KaHOHMYECKHME YpaBHEHMs NpsiMOH, mpoxopsmeil depes Touku M,(L-2;3) u
M, (3L2).
Pemenne.

VYpaBHeHHUs NpAMoH, npoxonsimei uepe3 Touku M, (X;;Y,;2,) u M,(X,;Y,;Z,) UMEIOT BUA

X=X — Z—-17
1 _ y yl — 1 (311)
Xo =% Yo=Y L7174
x—1 +2 z-3
Tak xax M;(1,-2;3), M,(3,1,2), To B cuy (3.11) nonyuum ypaBHEHUS _yre_ WK
3-1 1+2 -3
x-1 y+2 z-3
2 3 -1
. . ., X-1 y+1 z
7) Haiitn HanpaBIIArOIMIMiL BEKTOP MPSAMON - = 3 = -
Pemenne.
Hanpap/istrommuii BEKTOp S - 3TO BEKTOP, MAPAUIENbHBINA MPAMOIA.
X=X _ Y=Y _2-1%, o
Ecnu mpsiMasg 3ajaHa KaHOHWYECKMMH YpPaBHEHMSIMU = = , TO HaIpaBJISIIOIUN
P a r
BEKTOP S MMEET KOOPANHATHI {p;q; r}.
§
_—
Puc. 4

. ., x-1 y+1 z
Jlist paccMaTpuBaeMon IIPsAMOMR - = 3 = 5 HaIlpaBJSIOIIAM BEKTOPOM SIBJIAETCS BEKTOP
s =1{2;3-2}.
OTMeTHM, 9TO TH000M BEKTOP, KOUIMHEAPHBIN BEKTOPY S = {2;3;—2} TaK e SBJSAETCSA HAPABIISIONIUM

., Xx-1 y+1 z

BEKTOPOM IIPSAMOM e = 3 = 5 Takum o00pa3oM, MpH KaXJOM HEHYIEBOM A BEKTOp C

KOOpIMHATAMH {2/1;3/1;—2/1} OyJeT SIBJIATHCS HAIIPABJISFOIIIAM BEKTOPOM PaCcCMaTPHBACMOMN TIPSIMOM.
X-=7 y+3 z-5 . X+5 'y z-6

8 Haitu xocunyc yriia Mexay nOpsIMbIMUA = LA
) yey A1y TIp 5>~ 3 3 - 4- 1
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Pemenne.
X_Xlzy_yl_z_zl .
P, G r P d, r,
npeaACTaBJIACT coOoi YIoJI MEXKAY UX HaIlPpaBJIAOIIUMU BEKTOpaMU U OIIPCACIISACTCA PAaBEHCTBOM
PP, +Q,(, + 11,
o7 +al 7l 4l +r)
X-=7 y+3 z-5

Yron ¢ wmexny aByMs mnpsMeiMu | :

Cos @ =

Jna  npsmoit KOOPIMHATHl HANPABJIAIONIEr0 BEKTOpa  Si :{pl;ql;rl}

2 -2 3
ONpEeAEsIOTCA paBeHCTBaMM P, =2, ¢, =—-2, I =3. Jnaa npsamoii X_?';S = y4 = 216 -
paBEHCTBAMU p, =3, q,=-4, r,=1. 3HauuT,
cos = 2-3+(-2)-(-4)+3-1 _ 6+8+3 17 A7
[ (22432 B (4?12 AT- 26 1726 /26
9) CocTaBUTh KaHOHWYECKHE ypaBHEHUs npsmoi |, mpoxomsmeit depes touky M, (3;2,-1)
., . X=5 y+7 z-6
napajuIeJIbHO IPsSMOi |, = =
4 -2 3
Pewenue.
X=X — -1
KaHnoHnueckre ypaBHEHHsI TPIMOW HMEIOT BHJL o _ Y=Y _ O Bmecv (%o YoiZy) -
P q r
KOOPJIMHATHI TOUKH, Yepe3 KOTOPYIO MIPOXOIUT IpsMasl.
B xanonnmueckme ypaBHeHus mpsmMod | moxacraBum koopamHatel Toukn M. Ilomyumm:
Xx-3 y-2 z+1
p q r
X=X — Z1—17 X=X — Z—17
VcioBure napauienbHOCTH TIPAMBIX Lo YN L'n 2 Y=o _ 2 ¥MeeT BUJL
pl ql rl p2 q2 r2
P_G_n (312)
P d; I

Tak kak npsmsie | u |, mapamienbHbl, TO B KaUeCTBE HAMPABISIONIETO BEKTOPa S TpsAMOid | MOXHO
B3ATh HANPABJIAIOIIMA BEKTOpP S1 = {4;—2;3} npsmoit |, T.e. B dopmyne (3.12) orHOIEeHHE

r o
Z: qZ = g MOXHO TPUHSTH paBHbIM enuHuie. CrenoBaTebHO, YpaBHeHHE psiMoid | mpuMeT Bua
Xx-=3 y-2 z+1
4 -2 3

x=1 y+2 z-4
5 3 -1

10)  Haiitu yron Mexay npsimMoit | : ¥ TUIOCKOCThIO P 2X—y+32—-4=0.

Pemennue.
YoM Mexnay NpsMOW M IIOCKOCTBIO HAa3bIBAETCS YroJl MEXIY NPSMON M €€ MPOEKIHEeW Ha 3Ty

. V4
IUIOCKOCTb. YTOJI @ MEXIy MNpsSMOM M IUIOCKOCTBIO DPaBEH E—y/, rie Y - yrol MexAay

HaIlpaBJIAOIIAM BEKTOPOM g HpHMOﬁ U HOpMAaJIbHBIM BEKTOPOM N MIOCKOCTH.
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Puc. 5
X—X - 7-1
Yron ¢ wMexmy npamoi |: 0o _Y7Yo _ ® u mnockoctelo P:AX+By+Cz+D=0
p q r
orpenensercs popmyoit
Ap + Bg +Cr

sing =

A% + B +C? -\/p2 +q°+r°
Js  mnockocth  P: 2X—y+3z—4=0 KoopauHAaTel HOPMalIbHOro BekTOopa N = {A; B; C}

ompexaensatorcs paBeHctBamu A=2, B=-1, C=3. Jlna npsamoir |: x-1 Y 2 _ - 4

5 3 -1
KOOPIMHAThI HAIPABJIAIOIIETO BEKTOpa S = {p; q; r} - paBeHctBamMu P =5, =3, r =-1. Cunyc yria
MEXIy pSAMOI u ILUIOCKOCTBIO paBeH

2-5+(-1)-3+3-(-1) _ 4 4
J22 ()2 +32 52 +32 4 ()2 1435 /490
11)  CocraButh ypaBHeHHE IUIOCKOCTH P , mpoxoasiueii uepes Touky M, (1,—2,—3)
x-3 y+5 z-0

sing = . CnemoBarenbHO, @ = arcsin

4
/490

NEepIEeHIUKYISIPHO TIpsMoi |

1 -2
Pemenue.
VYpaBHeHHe IUIOCKOCTH, MIPOXOSIIEH qepes JaHHYIO TOYKY, AMEET BHUJ
A(X—X,)+B(y—-Yy,)+C(z—12,) =0.
HO,[[CTaBI/IM B y1(a3aHHO€ ypaBHeHHe KOOpI[I/IHaTBI TOYKH M 0- HOJ’Iy‘II/IMI

AX-D)+B(y+2)+C(z+3)=0.

. X
YcnoBue neprneHauKyaspHoCTH iockoctd AX + By +Cz + D =0 u nipsimoit = =

UMeeT BUJI
A B C
P q r
Tak kak UCKOMas TUIOCKOCTh P meprneHaukyaspHa npsmoi |, To B kKauecTBe HOPMaLHOTO BEKTOPa
N MIOCKOCTH MOXHO B3ATh HAMPABJISIONINA BEKTOp S = {4,1,—2} npsimoii |, T.e. B dpopmyine (3.13)

A B C
OTHOIIICHHEC Z = — = —— MOXHO IIPUHATH PABHBIM CAWHUIIC. CHGI[OB&TCHBHO, YpaBHCHHC MIIOCKOCTH

1 -2
P npumer Bug 4-(X—1)+1-(y+2)+(-2)-(z+3)=0. 3anumem 3TO ypaBHEHHE B OOIIEM BHJIE:
4x+y—-22-8=0.

12)  CocraBuTh KaHOHHYECKHE ypaBHeHHs mpsmol |, mpoxomsmeit wepe3 Touky M, (5—3;2)

(3.13)

NEepIeHAUKYIISPHO TockocTH P X+4y—z2=0.
Pemennue.
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Kanonnueckue ypaBHEHHMsT TIPSAMOM, MNPOXONAIIEH 4epe3 JaHHYI0 TOYKy, HMEIOT BHU]
X=Xy — Y=Y — Z-1,

P q r

[TogcraBuM B 3TH ypaBHEHUS KOOpAUHATHI TOUkH M . TTomydum:

X-5 y+3 z-2

p q r
. X=Xy Y=Yy 2-%
VYcnoBue nepneHuKyJIspHOCTH PSMOM = = u mockoctd AX+By+Cz+D =0
P q r
A B C
UMEeT BUJ — = —= —.
pq r

Tak kak mpsmas | nepneHaMKy/ISpHAa IUIOCKOCTH P, TO B KauecTBE HANPaB/IAIONIEr0 BEKTOpa S
npsiMoit | MOXHO B3sATh HOpMaibHBIA BekTOp N = {];4;—1} mwiockoctu P, T.e. B dopmyne (3.13)

1 4 -1 .
OTHOIICHHUE — = — = —— MOXHO IIPHUHATH paBHBIM CIAWHUIIC. CJ‘ICI[OBaTeJ'IBHO, YpaBHCHHUE IIPAMOU I

P q r

X-5 y+3 z-2
IpUMET BUA: = = )

1 4 -1
. L. x=1 y z+1

13) Haiitu KOOpAMHATHI TOYKH TIepecedeHus! mpsMoii | : N = 3 = ER U iockocTtu P :
X+2y—-2+5=0.
Pemienue.

X=X, + pt
Koopaunars! Toukn M, (X,; Yo Z,) HepecedeHus npsmoi | Y =Y, +qt u miockoctn
Z=1,+rt
AX+ By +Cz + D =0 nmpexacrapistor co00i perieHne CUCTEMbI
Ax+By+Cz+D=0

X=X, + pt
o TP (3.14)
y=Y,+ qt
Z=17,+1rt
x=1+2t
3al’[I/IIHeM MMapaMCeTpUICCKUC YPABHCHUA HpHMOﬁ | . y = 3t " MIOACTAaBUM BBIPAKCHUS JIS X, y, Z B
z=-1+t

ypaBHeHHe Tuiockoctd P (1+2t)+2-3t—(-1+t)+5=0. Otcrona 7t+7=0; t =—1. [ToncraBum

Xx=-1
HaliJleHHOe 3HaueHne t B mapamerpuveckue ypaBHeHus npsiMoii | @ < y = —3. CnegoBarenbHo,
72=-2

M,(-1-3-2).

3agnaya Ne3.
K xpuBbIM BTOpOTO TOpsifiKa OTHOCSATCS dHic (puc.6), runepbona (puc. 7 u 8), mapabona (puc. 9-
12). IlpuBeaem pUCYHKH U KAHOHUYECKHE YPABHEHHSI 3TUX KPUBBIX.

2 2

Ounce X—2+y—2=1
a~ b
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(0.-b)

op |7
(-a,O)/ \(a,O)‘
X
(0,-b)
Puc. 6
['unep6ona az_ gj = lunep6ona az— E)/j —
y
(0,b) (0,b)
(-a,O) (a,O) R ('a,O) (a,O) R
X X
o \ \

\

Puc. 7

IMapa6ona y° = 2px

F

Puc. 8

[apa6ona y> = 2 px

Iapa6ona X° = 2py

ITapa6oma X*

=-2py

y
O X
x=P
2
Puc. 10
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v

O
__Pp
y 2
Puc. 11
A y ;
y=§
5 >
Pucl2
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[IpuBenem npumepsl penieHus 3agadn Ne3.

Ipumep 1. IlpuBecT ypaBHeHHME KpuBOH BTOporo mnopsaaka 4x° +y”? +16x—2y—-8=0 «
KaHOHUYECKOMY BHUly U IOCTPOUTH KPUBYIO.

Pewenue.

JUia npuBelieHUsl ypaBHEHUS] KPUBOW BTOPOrO INMOPAJIKAa K KaHOHMYECKOMY BUIY IPUMEHSIOT METOJ

BBIJCIICHUS IIOJIHOI'O KBaaparta.

CrpynmupyeM claraemble, CoiepsKallie Tekyliue koopauHatel. Koodguiments: mpu X> u y’

BBIHECEM 3a ckoOKH: 4(X” +4X) +(y* —2y)-8=0.

Brinenum TIOJHBIH KBaIpar: AX* +4Xx+4) +(y* -2y +1)-8-16-1=0. Otcrozia
2 12
A(x+2)* +(y—1)? = 25. Paszmenum obe yacTH paBeHCTBA Ha 25: 4(X2-';52) + (y251) =1. 3anumrem

(x+2° (y-D* _,

2% 25

IIOJIYYCHHOC YpaBHCHHUE B KAHOHUYECCKOM BUJE!

BreimonHuM mapaiuienbHbBI TepeHoC Oocell KoopauHaT 1o ¢opmynaam {X X=% . Ilpu Takom
Y = Y—Yo
npeoOpa3oBaHUN HAYalIo0 KOOPAMHAT MEPEHOCHUTCS B TOUKY (X,,Y,), YPaBHEHHUE JLIMICA NPHHUMACT
. X2 Y?
KAHOHUYECKUU BHUT a—z + b—z =1.

B namewm npumepe X, =-2, Y, =1, azg, b=5.

HTtak, paccMaTpuBacMoe ypaBHEHHUE ONPEEIISeT AILIHIC ¢ HeHTpoM B Touke C(—2;1) u momyocsmu 5

ub.
V4

/\

-45 -2 | ;05 "

Puc. 13

3agaua Ne4.
KpuBas 3amana B mossipHOM cucTeMe KOOpAUHAT ypaBHEHUEM p =1+ COS¢@.

Tpebyercs:
v . . T
1) HaiiTm TOUKM, JeXallHue Ha KPUBOW, JMaBas ¢ 3HA4YCHUS Yepe3 MPOMEKYTOK, PaBHBIH g’

HauyuHast oT @ =0 10 @ =27 ;
2) TOCTPOWTH MOJyYCHHBIC TOUKH;
3) MOCTPOHTH KPUBYIO, COSTUHHUB IOCTPOSHHBIE TOYKH (OT PYKH HJIH C TIOMOIIBIO JIEKaJIa);
4) cocTaBUTh ypaBHEHHE 3TOW KPUBOW B MPSMOYTOJILHON JIEKaPTOBOM CHCTEME KOO IMHAT.
Pemenne.
CHauaza nocTpouM TabIuIly 3HAaYeHU ¢ U p !

10 Vs Vs 3£7Z 5l371’ r | 97 | 57 | 11z | 37 | 13x | 7n | 157

8 4 8 | 2 8 4 8 8 4 8 2 8 4 8
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ll120 (19 17 (13 |10 |06 |02 |00 (OO0 |00 (0,2 |06 |10 [1,38 1,7 |1,92
0 2 1 8 0 2 9 8 0 8 9 2 0 1

[ToctpouM 3TH TOYKM B MOJSPHOM cucteme KoopauHat. llonsipHas cucTtema KOOpAMHAT COCTOUT U3
Havana koopauHatr O (mosroca) u nossipHoit ocu OP . Koopaunatel Touku M B MONSIpHON cUCTEME
KOOpJMHAT OMPEENAI0TCS PACCTOSTHUEM p OT Mooca (HMOJSPHBIM PaguycoM) U YIJIOM ¢ MEXIY

HaIpaBJICHUEM TMOJISIPHOM OCH M TMOJIAPHBIM paguycoM (HOJSPHBIM Yyriom). Jlias Toro, 4toObl
MOCTPOUTHh TOUYKY M , HEOOXOAMMO MOCTPOUTH JydY, BBIXOAAMMHA K3 Toukd O mox yrioMm ¢ K

MOJIIPHON OCH; OTJIOKMTDH HA 3TOM JIyd€ OTPE30K JUIMHOU p .
M

v

Puc. 14

HOCTpOI/IM BCC TOUYKH, OIIPCACIICHHBLIC B Ta6n1/1ue Hn COCIUMHHNM HX IUIAaBHOM JIMHHUECH

\ As”;

Puc. 15
3anuiieM ypaBHEHHE pacCMaTpUBaeMOU KpUBOW B MPSAMOYTOJIBHOM JIEKapTOBOM CHCTeMe KOOpAHMHAT.
JJist 3TOrO BOCTIONB3YyeMCs hopMyJIaMu TIEpexo/ia OT JCKapPTOBOM K MOJISPHON cHCTeMe KOOpAMHAT.
Ecnu momroc coBmamaeT ¢ HavajaoM KOOPAWHAT MPSIMOYTOJILHOM JEKapTOBOM CHCTEMBI KOOpIHMHAT,
MOJISIPHASL OCh — C OCBIO a0CIIUCC, TO MEXK]Y TPSIMOYTOJIbHBIMU JIEKaPTOBBIMU KoopauHaTaMu (X;Y) u

HOJISIPHBIME KOOPJIMHATaMU (0; () CYILECTBYET CIEIYyIOIIast CBI3b:

{szCOS(/) p=-x"+y*

y=psing’ tgco=i
Otkyna
CoS @ = o
sing = y

(X2 +y?
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Puc. 16

. o X
Wtak, B ypaBHEHMH HCXOJIHOM KpHUBOH p = X/X2 +y?, cosp= ey [ToaTomy ypaBHeHHE
A/ XD Y

X .
p=1+C0S¢ mpuHUMaeT BHUL - X2 + y2 =1+ T [Tocne mpeoOpa3oBaHWil MOIYIHM
\JXT Y

aBHenne X2 +Vy2 = /x> +y? +X.
yp A

3agaua NeS.
[TocTpouTh Ha MJIOCKOCTH T€OMETPHUUECKOE MECTO TOUEK, OMPEACIIIEMOE HEPABEHCTBAaMHU
1<x<2
1) y? < 2x
y>0
2) —\/36—(x+3)2£y—3£0
Pemenue.

Jlnst Toro, uyToObl permuTh HepaBeHCTBO F(X,Y) >0 Ha IIIOCKOCTH, HaI0 MOCTPOUTH rpaduk
muann F(X,y)=0. Kpuas F(X;y) =0 pa30uBaer MmIOCKOCTh Ha YacTH, B KaXKIOH M3 KOTOPHIX
BelpakeHne F(X;y) coxpansier cBOW 3Hak. BpiOupas MpoOHYIO TOYKY B KaXIOW W3 3THUX YacTeH,

HaiiieM 4acTh IJI0CKOCTH, SIBJISIOLIYIOCS HICKOMBIM PELICHNEM HEpaBEHCTBA.
1) [Toctpoum mpsimble X=1 u X =2, 3amrTpuxyeM o0iacTb, B KoTopo 1< x<2. 3arem

mocTponM mapaboiny Y° =2X W 3alTPHXyeM 00IacTh, COAEPKAIIYI0 OCh CHMMETPHH HapaboIIbl
(pacmono’keHHYI0 BHYTPHU Mapadoiibl); MOCTpouM mpsamyro Y =0 U 3amTpuxyeMm o0JIacTh, JIeKAIIYIO

BhbIe mpsiMoi. IlepecedeHre Bcex 3alITPUXOBAHHBIX OOJNACTE W OMpPEIENUT MHOXKECTBO TOYEK,
MIPEACTABIISIIONIUX PEIIEHUE PACCMATPUBAEMOM CUCTEMBI.

y * /
0 / / X
& 2 .
\\
Puc. 17
2) ITocTponm JMHHUIO, ONpeNeNseMyl0 ypaBHeHHEM Y—3=—,/36—(X+ 3)°. Dra nuHuA

npeacTaBiseT coboit Ty yacth okpyxsocTH (Y —3)° =36—(Xx+3)* nm (x+3)° +(y—3)* =36, Ha
koTopoii y—3<0. Jlaree moctpoum mpsmyro y—3=0 (y=3). Pemieanem paccmaTpuBacMoro

29



JBOMHOTO HEPaBEHCTBA SABJISAETCS YACTh IUIOCKOCTH, PACIONOKEHHAS MEXKIy HIDKHEH MOJIOBHHOI
oxpyxHoct (X+3)% + (y—3)° =36 ¢ uenrpom B Touke (—3,3) pamuyca 6 mpsamoit y =3.

A

y

v

Puc. 18

Tunosoii pacuer Ne2
«InddepennuaibHoe 1 HHTErpaabHOEe HCHUCICHHE PYHKIIUM OJHOI NepeMeHHO)
OGpa3zerl peneHus TUIIOBOTO pacyéTa
Bapuanr 0

O0paser pelieHus: TAIIOBOTO pacyéra.

1
3ananue 1. Beraucnutes npupamenve gynkmuu f(X) = — B Touke X, =1, coorBercTBYyIONIEE
X

npupanienuto aprymenta Ax =0,02.
Pemenue:

Bocnomezyemcss  popmymoii:  Af (X) = F(x)— f(x,) = f(X, +Ax)— f(X,). Hdusa nmansoi
1 1 1 0,0404 101

byuknuu nonyanm: Af (x) =

(1+0,02)2 12 10404 10404 2601
Otger: — 101
2601
3ananue 2. Haiftu npousBoiHble QyHKINMI:
eX _ e—X
21. y=
Y 2

Pemenue:

!

' e 1 x’ —x' 1 X —X i 7X
(£33 -HE) - )2 ven)- 2
.2.2. y=In-/cosx.

Pemenne:

Hcnonb3yem npaBuiio quddepeHIMpoBaHus CI0KHONW (QYyHKINU: (f (g(x)))' =1'(g)-9'(x).

' 1 1 1 sinx 1
"=\Invcosx ) = ——-(Jcosx) = : .S’ X = =tg X.
4 ( ) Jcos x ( ) Jeosx  2+/cos x 200SX 2 g

1
3amMeTuM, 4TO ATOT PE3YIbTAT MOKHO OBLJIO MOJTYYUTh, IPEACTaBUB (DYHKIIUIO B BUJIE E Incosx.

23. y=e"Inx.
Pemnrenue:
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Bocmnonb3yemcs mpaBwiom auddepeHmpoBanus npousBencHUs IByX ¢(yHkmoumit: (Uv) =u'v+uv'.
=X

_ _ e
IMonyuanm y' = (e InX)' =—-e*-Inx+ .
X

1
2.4. y=arccos — .

X
Pemenue:

CHoBa HcIob3yeM (HopMyITy IPOU3BOIHOMN CIIOKHON (DYHKITHH: (f (g (X))) = f'(9)-g'(x) . [onyuum:

1 1 1 x* 2 2X
'=(arctg =) =—— (%) =—— (=) =————.
y'=( gxz) 1 1 (xz) x4+1( x3) x* +1
ta
X
3ananue 3. IIpomuddepeHnpoBaTh HESIBHO 3a1aHAYI0 QYHKIHIO 2Xy* — X2y +X* +2=0.

Pentenue:
[Ipomuddepenuupyem 06e yacTu JaHHOTO YPAaBHEHUS MO MEPEMEHHON X , YYUTBIBAS IIPH 3TOM, YTO Y

sBisieTcs (pyHKIuen aprymenTa X . [lomydmnm:
(2xy? —x?y +x* +2) = 2y? +4xyy’ — 2xy — x*y' +2x = 0. 13 NONy4eHHOr0 PaBEHCTBA BHIPA3UM

2xy —2y? —2x
npou3BOIHOM Y| 4xyy' — X*y' = 2xy —2y? —2X, otkyna y' = XY4 y X
Xy — X
3ananue 4. [poauddepeHnunpoBars QyHKIUIO, 3aJaHHYIO TAPAMETPUICCKH:
X = 2cost?,
y =sint—3t.
Pemenue:
Hcnons3yem mpasuino auddepenumpoBanns (OyHKINM, 3aJaHHOW IapaMeTpUYecKu: Y, = y—t :
X

t
Monysmn: Y/ = (2cost?)’  —4tsint® _ 4tsint?
Y (sint—3t)’ cost—3 3-cost’

3aganue 5. Beruncauts ¢ nomoipio auddepennnana npubamkEHHOE 3HAYCHUE BBIPAYKEHHUS

31,

Pewenne:
Hcnonszyem npubmmkénnoe paBeHCTBO: Af (X) = df (X) = f'(X)AX, BepHOe Hpu MaibIX 3HAYCHUSX

AX. Otkyma: (X, +Ax) = f(x,)+ f'(X,)AX.

IIpeoOpa3yeM cHayaga HMCXOAHOE BbIpAXKEHUE: 3/31=3/32-1=: 32(1- 3—12) = 2%/1— é . Iomoxxum
1

58/x*

f(x)=¥x, X, =1, Ax= —%. IMpomssoanas pasua: f'(X)= f'(}) =1. OxoHuaTeIBHO

HMeeM: i/3_1z2(1+1-(—i))=3—1=1§.
32”716 716

o X
3ananue 6. Haliti BTOpYIO IPOM3BOAHYIO QYHKIMK Y = — 1
X"+

Pewenue:

X j CxP4l-2xF 1-x?
x? +1 (x*+1)?%  (x2+1)?*°

CHavaia HaXxOUM TIEPBYIO POU3BOJHYIO: Y’ = (
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!

1-x? J _ —2X(X* +1)* —4x(1—x*)(x* +1) _

BerurcrisieM BTOpYIO MPOU3BOAHYIO: Y = (

(x* +1)? (x? +1)*
= 2X(XP D) - 4Ax(L-Xx7) | —2x° +2x—4Ax+4x®  2x° —2x
(x* +1)° (x* +1)° (x* +1)°

3aganue 7. CocTaBUTh YpaBHEHHUs KacaTeJIbHOW M HOpMaIU K rpaduky GpyHKiuu Yy =Sin2X B

TOYKE X, = —
Pewenne:
3anumieM — ypaBHEHHE  KacaTeJIbHOM: y—f(X,)=f'(x,)(X—%,). B Hamem  cuydae

27r\/§

f(X,) =sin 3 = - f'(%,) = 2C0$2?ﬂ- =—1. IloacraBnsieM B ypaBHEHUE: Y _3 =X —%, OTKyJia

2
Vs 3 .
y=X-— 3 + - ypaBHEHHUE KaCaTeIbHOM.
3anumeM ypaBHeHue Hopmamn: Y- f(X,) = T ( ) -(X—=X,). IlogcraBuB B 3TO ypaBHEHHE
0
V4 T
YHCJIOBBIC JAHHBIC: Y — - = —(x— 5)’ OTKyJa Y =—X+ 3 + - ypaBHEHHE HOPMAJIH.

Bananue 8. Haiitu mpomsBomnyto dyrkmua Y = (SinX)™™ ¢ mOMOIIBIO JOrapH(pMUIECKOro
Qg QepeHIpOBaHuSI.

Pewenue:
3anumieM 00wy ¢opmyny sorapudmuueckoit npoumssognoi: Y = f(X)-(In f(x))'. B Hamem

snx — Y. _ (In(sin x)

sinx sinx

ciygae: Y = (sinx)™™ = Iny = In(sin x)* )=y =y-(sinxInsinx) =

sinx sin x+1

. . COSX . : : . .
= y(cos xInsin x +sin x- ——) = (sin x)*""* - (cos X In sin X + sin X - ctg x) = (Sin x) (Insin x + ctgx)
sin x

In x
3ananue 9. MccnenoBarh QyHKIIMIO U TOCTPOUTH €€ TpaduK: Y = —
X

Pemenne.

OyHKIUS ompeieneHa 1 HerpepblBHA B nHTepBaie (0;+o0). B rpannunoii Touke X =0 oGnactu
nx

I
OIpPCACIICHUA (1)YHKIII/I$I nMeeT OECKOHEYHBIH Pas3pbIB, TaK KakK |Im — = —00,
x—=>0 X

Tak kak B Touke X =0 ¢yHKIMSI MMeeT OECKOHEUHBIH pa3pbiB, TO mpsimast X =0 sBisercs
BepTHKAIBLHON acumnroroit. Halinem ypaBHeHWe HakKJIOHHOM acumnTothl Y =KX+b(eciu oHna

CYIIIECTBYET).

1
k—|lm|n—2X—|Im——|Imi=0;
x> X X—>00 2X X—>00 2X
1
b—nm('”—x—o x) = lim "X _jim X Zjim L Z 0.
X—>0 Xx—wo X X—>00 1 X—0 ¥

(ITpu HaxoXkI€HUU TPEEIIOB BOCIOIL30BAINCH MTpaBHiIoM JlonuTarns).
Utak, K =b=0 u ypaBuenue acumnrorsl Y =0. Takum 0Opa3om, rpaduk UMeeT B Ka4eCTBE

aCHUMITOT OCH KOOpJHMHAT.
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Haiinem npousBoiHyI0 GYHKIIMHM U KPUTHUECKHE TOUKH:

1-Inx

'=———. CrauuoHapHas KpuTH4YecKas Touka: X=e€. lccrenyeM 3HAaK NPOU3BOJHON Ha

untepsanax(0;e) u (e;0).

CocraBum TabIUILY:

X (Gse) e (e:+0)
y + 0 -
y BO3pacTaeT max yObIBaeT

OkcTpemyM QyHKUMU: Y, = 1 ~0,37.
e

Haiinem BTOpYyIO MpPOM3BOJHYIO W 3HAYCHHS X, MPU KOTOPHIX IpadUK MOXKET UMETh TOUKY

neperuoda:
2Inx— 3
y”:—33, y"=0mnpu x=e2.
X
3 3

OmnpenenyM 3HaK BTOPOii pou3BoiHOM B uHTepBasax (0; eE) u (eE ;+0) :

o - 3 + X
e?
X 3 3 3
‘a2 2 ~ 200
CocTaBuM TabuIy: - (0:e?) es~4,48 (e2;,)
y . 0 +
rpaduK | BRIMTYKJIBIH TOYKa BOTHYTBIN
3 3 niepernda

y(e2)=3/(2e2)~0,33
I'paduk mepecekaer och abciuce B Touke (1;0). Touek mepecedeHus: ¢ ocbio opauHat HeT. CTpoum

3CKU3 Tpadu Ka byHKIIY:

o~

Y

[EEN
N )
>
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. 1
3ananue 10. Haiitu HamGonbliee M HauMEHblee 3HauY€HUE (YHKIIHH yzgx3 —4X+5 Ha

orpeske [0;3].
Pewenne:
Haiiném oOnacte ompenenenus ¢ynknuu: D(f)=R. Jlaxee, npoauddepeHmupyeM GyHKIUIO:

1
y' = (5 x® —4x+5)' = x* —4. Haiiném xputuueckue Toukn: Y =0« x> —4=0< x=+2. OnnHa u3

HUX, X =2, NPUHAIICKUT pPACCMATPUBAEMOMY MPOMEXYTKYy. OmpenenuM 3HaueHHEe (YHKIHH B
IpPaHULAX OTPE3Ka U B 3TOU TOUKE:

. 1 B o1 _
y(0) =5; y(2)_—§,y(3)_2.TaKHM o0pazom, r[rJ;IBr]ly_—g,r[rg%y_S.

3amanue 11. Haiitu HeonpeaenéHHbIC HHTETPAJIbI:

LL -[Sx 1

Pemenune. IlpumeHuM croco® BHECEHHUs BBIPAXKCHHS 1O 3HaK jauddepeHnuana:

I o J-d(3x Y 1In|3x—]j+(:.
3x—1 3) 3x-1
12. | 2xdx
X+3
Pemenue. [Ipeobpa3yeM moabIHTETPATbHOE BBIPAKEHHE:
IZdezzj”g 3 ox _2j(1——jdx 2de—3jﬂj:2x—3ln|x+3|+c.
X+3 X+3 X+3
1.3.
'[2 3x°

CBGI{GM TaHHBIA I/IHTeraJI K Ta6anH0My:

J- _J- J- d (+/3x) 1 |\/_x+\/_|

a0 (W2)’ (fx) " VBY (V2)' - (Y3’ fzf Va2l
x|

2\/_ \\/_x \/_\

C_

14, J-In xdx :
X
PeH_IeHI/IC. HpI/IMeHHeM CHOCO6 IIOACTAaHOBKMU:
Inx =t,
Inxdx t? In? x
= =|tdt=—+C = +C.
-[ X dt = dx I 2
X
5 J~ 2xdx

Ji—2x?

Pemenue. HpI/IMCHSIeM CIoco0 NOACTAaHOBKH:

dt = —4xdx

2xdx t=1-2x2,
[——=-= =Jt+C=-J1-2x* +C.
VJ1-2x2 [ } I

dx
16, | ——.
jx2 —~2x+4
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Pemenne. Beeném noacranoBky t =x—-1,x=t+1, dt = dx. HOJIy‘-II/IM'
j dx dt

X* —2X+4 _'[(t+1) -

1 x—1
= —arct +C=—arctg——+C.
2tt+1)+4 Jt +3 f gf J
1.7. Ixarctg Xadx.

NE J3

Pemenue. IIpumenum ¢Gopmyity MHTETPUPOBAHHS 110 YACTSIM: IudVZUV Ivdu B nmannom

2
X X
crydae: U =arctg x,dv = xdx,du = d R
1+x

5 [loncraBnsiss STU  BbIpaXeHUs B QopMmydy,
MOJTY4HM:

2 2

x? 1 1 x?
I =—arctg X— I4dX=—arctg x——j 1-
2 2(1+x%) 2 2

5 dx=—arctgx—5+larctgx+c
1+x 2 2 2
1.8. jx4-4\/1—3x5dx.

Pemenne. Beemem mopcranoBky t=1-3x>, orkyma dt=-15x"dx. Torma | = ——I\/_ dt
HaxoauMm nosydeHHbIN TaOIMYHBINA HHTETPal M BO3BpAIIAaeMCs K MIPEKHEH epeMeHHON
13 1t

l=——|t

4 4
4 C=—— 45 +C=——4/1-3x°)° +C.
15 15 5 75 75 ( )

1.9. J.sinS xdx ;
Pemenue. [Ipeobpa3yeM NoabIHTETPATIBHYIO (PYHKIIHIO:
jsin xdx J.Sin2 X-sinxdx = J‘(l— cos® x)sinxdx. Beném moxcraHoBKy COSX =t, Toraa

3 3
dt = —sin xdx u momyunm: —I(l—tz)dt :—t+t—+C _ 008 X

—cosx+C.
1.10. .[cos“ xsin3dx .

Pemenue. [IpeoOpa3yem NoAbIHTErpaIbHOE BBIPAXKEHUE:

jcos xsin® x dx jcos X-sin® x-sin xdx = J‘cos4 X(1—cos? x)sin x dx :J’(cos4 X —cos® x)sin xdx
BBeném moscTanoBky COSX =t, roraa dt = —sin xdx . [Tonyuum:
7

5 7 5
@t~y = ——t— +C 2905 X COS X 6.
5 7 5

3a)1aH1/Ie 12. BI)I‘H/ICJ'II/ITB OnpeeIEHHbIE HHTETPAJIBIL:

21j

X2 —2x
PemeHHe.
4 4 4
[ :F(4)—F(3)=j1(i-1jdx Tix=2 1@ nZ—In 1) Iﬁ
3 X© —2X 32 X—2 X 2 X |3 2 2 3 2

n
2.2. Isin 3xcos 2xdx .
4
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Pemrenue.

V1 T 72.

4 4 -
jsin3xcostdx:F r —F(—z = I(sin5x+sinx)dx: —COSSX—cosx 4 _
a 4 4 a 5 T
4 4 _Z

cosS—E
=-2 54 +cos = =—2-(——1 +ij= 2

1
2.3, [V1-x’dx.
0
1
1
Pemrenue. J.\/l— x*dx =F (1) - F(0) = (g V1-x? +%arcsin X]O
0

3a,I[aHI/I€ 13. Be1uucianTh HECOOCTBEHHBIN HHTCI'pall UK J0Ka3aTb, YTO OH PACXOAUTCA:

j dx
5
5 1—X
Pemenue. Touka X =1 sBasieTcst 0c000i1 TOUKOM, MOCKOJIbKY MOBIHTErpaIbHas (PYyHKIIHS
UMeeT B Hell OeckoHeuHbIi pa3psiB. [loaTomy:
1-¢
, dx (1, 1-x|l-¢ 1f,. & 1
I =lim > =lim =In— =—|limIn —Inl|==(-%0-0)=—0 - nomy4ymau
e20 0 1-x" 02 |1+x]|)0 2\0 [2-¢ 2

OCCKOHEUYHBIN TIPEIIeI.
Takum 00pa3oM, TaHHBIA HHTErPaJl PACXOAUTCS.

3ananue 14. Haiitu mnomans Gurypsl, orpaHu4eHHON JIMHUSAMU:
1
y=—,y=XX=2.
X
Pemenune. [Inomane nanHo# (urypel paBHa pa3HOCTH TUIONIAJEH KPUBOJIMHEHHBIX Tpameiu,

00pa30BaHHBIX MPSIMOI y = X U runepOoyon y = 1 Ha OTpE3Ke [l; 2].
X

2 2 2
S :J.(x—l)dx:(x——ln x]
1 X 2 1

3ananue 15. Bpruucnuth 00bEM TeNa, MOJYYEHHOTO MpU BpallleHUHM BOKPYr Ocu abcuuce
(burypsl, orpaHU4YEHHON JINHUSAMMU:

y=+v1-x*,y=0,x=0.

b
Pemenwne. Micnonmszyem GopMyiTy sl HAXOKICHUS 00bEMa Te BpamieHus: V = 7rJ. f2(x)dx.
a

:2—In2—1+0:11—ln2.
2 2

1 2

0 3°

Y, :nj.(l—xz)dx ZIZ{X—X—;J

Tunosoii pacuer Ne3
«Teopuu BeposiTHOCTH 1 MaTeMaTHYeCKasi CTATHCTHKA»

O06pase1 pelieHus: TAIIOBOTO pacyéra

Bapuanr 0
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1. B smuke 10 mapos: 7 yepHbIx u 3 Oenbix. 13 smuka BeiHEMaOT 5 mapoB. HaiiTi BeposiTHOCTD

TOTO. YTO CPEIU HUX OKAXKETCS 3 UEPHBIX U 2 OETbIX 1I1apa.

Pemrenue.
o o m
Tpebyemyro BEpOsSTHOCTh HalIeM C MOMOIIBIO Kilaccudeckor popmynbl: P(A) = —
n

Yucno n - obmiee 4YMUCIO BO3MOXKHBIX MCXOJOB - PAaBHO (IIOCKOJIBKY MOpPSJIOK IIAPOB
Gespasnuuen) couetannto 5 u3 10 snementos: N = C2,

Teneps ompenenuM 4uciio OIArONPHUATHBIX UCXOM0B T. OUEBUIHO, YTO CIIOCOOOB, KOTOPHIMU
MOHO BBIHYTh 3 YEPHBIX mIapa u3 7 u 2 6enbix mapa u3 5 paBHo ccootserctenHo: C5 u CF .

ITockonbKy KaxkJas KOMOMHALUS YEPHBIX IIAPOB MOXKET COYETAThCs C J000H KoMOMHarmein
6enbix, Beero nosyuntest C3-C; crioco6os.

Ci-Co _dladln L o417
5 10! '

10 515!

[Tomyuum: P(A) =

Otger: P(A) = 0,42
2. U3 xonozasl B 36 KapT Hayraa BRIHUMAIOT 5 KapT. KakoBa BeposSTHOCTB TOTO, UTO CPEIU HUX HE
OyZIeT KapThl MUKOBOW MacTu?

Pemenue.
Kak u B mpenpiaymieM ciydae BOCHOJIb3yeMcsl (hOPMYIJION KIaCCHYECKOTO IMOJCUeTa BEpPOSATHOCTEH

P(A) =%

O‘IGBI/II[HO, 06mee KOJIMYECTBO BO3MOJKHBIX HCXO0A40B N paBHO C 26

Tak xak B kKosmoje 27 KapT HE MHUKOBO» MACTH, TO OJArONPHATHBIM HMCXOJOM MOXKHO CUHMTAaTh
u3BJedenue 5 mobbix u3 Hux. Tormam = C3,

5 27!
[Monyuum: P(A) = C—? =222 ~0214

36 5131
OtBer: P(4) =~ 0,214
3. BeposTHOCTh OOHapyeHHs omedaTKd Ha cTpaHune kHuru pasHa 0,01. HaliTu BeposTHOCTB

TOrO, uT0 B 500-CTpaHMYHON KHUTE HE OyJIeT OOHAPYKEHO OreyaToK (0OHapyKEHUE ONeYaTOK
Ha Ppa3sjiIM4YHbIX CTpaHULaX CYUTATh HC3aBUCUMBIMU CO6I:ITI/I${MI/I).

Pemenue.

[TockobKy B yCIOBUSAX HE3aBUCUMBIX UCIIBITaHUN bepHyiu BepostHocTh p = 0,01 O6mu3ka K
Hyio, a N = 500 Benuko, npumennM hopmyiry [lyaccona:

k

Pu(K) = %e_a,edeaZSOO 0,01=5

0
Jns k =0 (oTcyrcTBHE onevarok), moiaydaem: Hsoo(0) = ae‘s ~ 0,007

Otser: Pso0 = 0,007

37



4. V3en COIEpXUT TPU HE3aBUCHMO paloTalolue [eTaid. BeposTHOCTh OTKa3a jerajei
cootrBerctBeHHO paBHbl 0,1; 0,2; 0,3. Haiitu BeposiTHOCTH OTKa3a y4Jsia, €Cld Jis 3TOro
JIOCTaTOYHO, YTOOBI OTKa3aja XOTs Obl OJHA JETallb.

Pemenue.

Jlis HaxoXIeHusi BEpOSTHOCTU COOBITHUS A - OTKa3za y3lia, HaiJeM cHadaja BEpOSITHOCTh
IPOTUBOIOJIOKHOTO coObITHS P(A), 3aKIr09aromIerocs B UCIPaBHON paboTe BCeX JETalei:

P(A) = (1-0,1)-(1-0,2)-(1-0,3) = 0,9-0,8-0,7 = 0,504.

Mckomast BEpOATHOCTD paBHa:

P(4) = 1-P(4) = 1-0,504 = 0,496
Otset: P(4) = 0,496

5. Mounera Opocaetrcs nsTh pa3. HailTu BepoATHOCTb TOTO, UTO OpEJ BBIMAJIET 2 pasa.

Pemenue.
ITo hopmyne bepuysu npu N =5, p = 0,5 HaiieM HCKOMYIO BEPOSITHOCTb:
I
P.(2) =CZ0,5°(1-15)° = % .0,5° ~0,01

OrtBeT: P2(2) ~ 0,01
6. JlBa 3aBoma NPOM3BOIAT JAETANM, IMOCTYMAIONIME B MarasuH. BeposTHOCTh BBITyCKa
OpakoBaHHOM JeTanu Juid nepBoro 3asoja pasHa 0,8, s Broporo - 0,7. C nepBoro 3aBojia NOCTYIUIO
B 3 pa3a Oosbuie aeraneil, yem co Broporo. llokymarens npuoOpen roanyro nertanb. Haiitu
BEPOSTHOCTH TOT'0, YTO OHA C IIEPBOrO 3aBOJA.
Pemenne.
Orot npumep peunMm o popmyie baiieca:

PHl (A) ’ P(Hl)

P = ) P+ Py () P

I'ne co6biTus (runoressl) H1 u Hz - mpousBoipHO BhIOpaHHAsi COOTBETCTBEHHO NMEPBOM HIIU
BTOPOM 3aBO/JI€ JI€TaJIb; COOBITHE A 3aKIII0YAETCs B TOM, UTO JeTajb rojgHas. [Tomyunm:

08-2

PAHD:03%+Q7%

~ 0,77

OtBet: P4~ 0,77
7. Haiftm mareMaTH4ecKoe OXHJIaHWE, JHUCICPCHI0 W CpeIHee KBaJIpPaTHUECKOE OTKIIOHCHHE

CIIy4allHOHM BEJIMYMHBI, 33JaHHON 3aKOHOM PacIpeIeIeHuUs:

X |-1]2 |4
p 10203 |05

Pemenue.

Caauana HaiiIéM MaTeMaTHYECKOE OKUIaHUE TT0 opMyIie:
n

M(X) =2 %P,
i=1

M(X)=-1-0,2+2-0,3+4-05=-0,2+0,6+2=24
Jlucriepcuto BEIUMCITHM 110 GopMyIIe:
D(X) =M (X?) -M?(X).
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Yro6s! HaiiTi M (X ?), cocTaBUM 3aKOH pacrpeneiaenus it X ° B BUIE TaOJIUIBL:
9

X |1 |4 |16
p 10203 /05

Tornga M(X?)=1-0,2+4-0,3+16-05=0,2+1,2+8=94.
Homyuum: D(X) =9,4-2,4° =9,4—576=2364.
Haxoaum cpenHee kBaaparnieckoe otkioneHue: o(X) = \/ D(X) =+/3,64 ~19.
OtBer: M(X) =24, D(X) =364, o(X) =19.
8. Cnyuaiinas BenmmurHa X 3aaHa GyHKIHEH pacripeaesiCHUs

F(x) = §x+§, —1<x<l
4 4 3

HaiiTi: a) miuoTHOCTh pacmpeseNieHus Cly4ailHON BEeNWYHHBI; 0) BEpOSTHOCTH TOrO, YTO B

N 1
pe3yJbTaTe UCIBITAaHUS BeTMYMHA PUMET 3HaUYeHue, 3akimouénnoe B uarepnaie (0, é) .

Pemenue.

a) BOCHOHb3y€MCH TEM, UYTO IIJIOTHOCTb PACIIPCACICHHA ABJIACTCA HpOPIBBO,Z[HOﬁ oT q)YHKI_II/II/I

pactpenenenus: f(x) = F'(x). [Tomyuum:

0, -1;

3 1
f(X)=4—, =-1l<x<=;
) 4 3
0, x>1.

3

0) BeposiTHOCTH TOTO, YTO CilydaiiHas BEIUYMHA MPUMET 3HAUE€HHUE U3 HEKOTOPOro MHTEpBajla paBHA

npupanieHno e€ QyHKIUU pacipeeleHusl Ha ’TOM UHTepBaJe:
Pla< X <b)=F()-F().
B namem cnyqae'

PO< X < )—F() F(0)=1-

hloo
-l>||—\

9. 3amanHa IUIOTHOCTH paclpeieIeHUs] HETTPEPBIBHOM CITydaifHOW BEeWYHHBI X '

0, X<0;

f(x) =4cosx, 0<x£%;

T
0, X>—.

Haiitu ¢pynkumio pacnipenenenust F(X).
Pewienue.
Hcnons3yem dhopmyny:
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F(x) = i f(x)dx.

[Tonyuum:

0, X<0;

F(x) =<sinx, O<x£%;

1 x>£.
2

3aganue 10.

[TpuBeneHbl pe3ynbTaThl TECTHPOBAHUS CTYACHTOB IO MareMaTHke (O0TBeTHl Ha 50 BOIPOCOB
nporpammsl). TpeOyercs:

1. [TocTpouTh MHTEPBATBLHBIE CTATUCTHYECKUE PSJIBI PACTIPEICIICHUS YaCTOT U OTHOCUTEIBHBIX
4acToT (YacTocTel) HaOII0JaeMbIX 3HAUCHHH;

2. HaiiTu pa3max Bapuauuu u pa3OuTh €ro Ha 9 MHTEPBAJIOB;

3. ITlocTpouTh THUCTOTpaMMY M TMOJHUIOH OTHOCHTENBHBIX YacTOT, KyMYJsTy. YKasarb,
rpadukam Kakux QyHKIMH B TEOPUU BEPOATHOCTEH OHH COOTBETCTBYIOT;

4. Haiitu sMOupudecKyro QyHKIMIO pacpeeIeHUs U IOCTPOUTD €€ rpaduk;

5. BbIUKMCAUTD YUCIOBBIE XapaKTEPUCTUKU Psifia paciipeie]eHHs: BBIOOPOUHYIO

cpennioto, Boibopounsie momy Mp u memmany M, BwiGopounyro mmcmepcmio s? |

BHICOPOYHOE CpejiHee KBaJpaTHUYHOE OTKJIOHEHHE S M BHIOOPOUHBIH KOO((GUIMEHT Bapuaruu Vs .
Bbruucinte  BHIOOpPOYHBIE HAadallbHBIE M LEHTPAIbHBIE MOMEHTBHl JI0 HYETBEPTOTO IOPSIKA

BKIIIOYHTENBHO, @ TAKXKe BEIGOPOUHEIe KodddumuenT acummerpun Ay u skenecca Ej;

6. Paccuntarh TEOpETUUECKYIO HOPMAJbHYI0 KPUBYIO DPACIpEAECHUS U IOCTPOUTh €€ Ha
AMIIUPHYECKOM I'paduKe;

7. llpuHsB B kauecTBe HyJeBoM rumote3bl Ho, (reHepanbHasi COBOKYINHOCTb, M3 KOTOpOM
U3BJICUEHA BHIOOpKA, HMEET HOPMaJbHOE paclpesielieHue), MNPOBEpUTh THUIOTE3y, IONb3YACh
kputepreM cornacus Hupcona (¥2) npu yposse snaunmoctn & = 0,025;

8. HaiiTu noBepuTenbHbIE WHTEPBANBl IS MaTeMaTHYECKOIO OXHUAAHUS M CPEIHEro
KBaJIpaTUYHOTO OTKJIOHEHMS.

HcxoaHbie BBIOOPOYHBIE TaHHBIE

43 49 25 22
28 36 36 28
45 21 48 49
29 25 31 23
31 40 35 32
18 26 43 33
36 25 38 27
39 33 26 43
32 34 35 35
44 21 31 37
Pemienue:
1) MuHuManbHOE 3HAUEHUE TPU3HAKA Xmin = 18 BOMPOCOB., MAKCUMAIBHOE - Xmax — 49

Emax —Emin I

BOMPOCOB. [l OIpeae/ieH|s] TPaHUI] HHTEPBAJIOB HAXOIUM Iar MHTepBaia: h = 5

ar
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MHTEpBaJla OKPYTJIsIeM

9 3
[TpuHrMaeM, 4TO HHTEPBAIbl BKIIOYAIOT MPaBYIO TPaHHUILY.

2) Jlis cocraBieHHs] HWHTEPBAJIBLHOTO paclpelesieHusl cocTaBuM Tabmuiy. B mepBoit
CTPOKE pacCIOJIOKHM B TOPSAKE BO3pAcTaHHsS WHTEPBANBI, JJIMHA KaXA0ro u3 kotopbix h=4. Bo
BTOpPOW CTPOKE 3alHILEM KOJIMYECTBO 3HAYCHUH IMpH3HAKa B BBIOOPKE, MOMABIIMX B 3TOT MHTEPBAJ

(T.e. CyMMy 4YacTOT BapUaHT, IOMABIIMX B COOTBETCTBYIOIIMI HHTEepBai). VHTepBanbHBIN

CTaTUCTUYECKUMN pAd TaKOB:

(Xi, Xi+1) | 16-20 20-24 | 24-28 | 28-32 32-36 | 36-40 40- 44-48 48-52

Ni 1 4 6 6 8 6 2 3

O0bem BbIOOPKH N=1 +4+6+6+8+6+ 4+2 +3=40.
PacnipesiesieHre OTHOCUTEIBHBIX YacTOT .

(Xi, Xi+1) | 16-20 | 20-24 | 24-28 | 28-32 | 32-36 | 36-40 | 40-44 | 44-48 | 48-52
ni/n 0,025 |01 015 (015 0,2 015 |01 0,05 ]0,075

J71s1 MOCTPOEHMSI TUCTOTPAMMBI YaCTOT HA OCH aOCIIMCC OTKJIAbIBAEM YaCTUYHBIC WHTEPBAJIBI,
Ha Ka)/IOM U3 HUX CTPOUM HPSIMOYTOJIbHUKH BBICOTOMN %

JIucKpeTHBIN psaa pacnpeeeHus
(Xi, Xi+1) | 16-20 | 2024 | 24-28 | 28-32 32-36 | 36-40 | 40-44 | 44-48 48-52
ni/n 0,025 | 0,1 0,15 0,15 0,2 0,15 0,1 0,05 0,075

I[J'ISI MOCTPOCHUS IMOJMI'OHA YaCTOT II0 OCHU 3.6CLII/ICC OTKJIaAbIBa€M CEpCAUHBI UHTCPBAJIOB, 11O
OCH OpAHUHAT OTHOCHUTECJIIbHBIC YaCTOThI

HakoruieHHbIE 4aCTOTHI

Xi 18 22 26 30 34 38 42 46 50
Ni 1 5 11 17 25 31 35 37 40
ni/n 0,025 0,12 0,275 | 0,425 0,625 | 0,775 | 0,875 0,925 1
5
3) IToJIMrOH OTHOCUTENBHBIX YacCTOT COOTBETCTBYET IpadUKy IUIOTHOCTU paclpeeseHus,

KyMYJIsiTa COOTBETCTBYET (YHKIIUH paclpeeIeHUs
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0,25

0,2

0,15

0,1

,075

0,05

0 T T T T T T T T T 1
18 22 26 30 34 38 42 46 50

I1oIMIroH OTHOCHTEIBHBIX YACTOT

4) I'ucrorpammMa W KyMyJiSITa OTHOCHTEIBHBIX  YacTOT COOTBETCTBYET TpaduKy

TUIOTHOCTH PacIpeesieHus], KyMYJsiTa COOTBETCTBYET (QYHKIIUU pacTpeaeTIeHHS

0,25

0,2

0,2

015 0,15 0,15
0,15

01 0,1

0,1
0,075

0,05
0,05

0,025

18 22 26 30 34 38 42 46 50

FI/ICTOI‘paMMa OTHOCHUTCJIBHBIX YaCTOT
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1,2
1
,925
,875
0.8 0,775
06 0,625
04 0,425
0,275
0,2
/125
0 0,025. .
18 22 26 30 34 38 42 46 50
Kymyasra
5) OMmnupuueckoii gynkuuer pacnpeneneHus (PpyHKIHMEH pacnpeesieHus BBIOOPKH)

*
Ha3bIBAIOT (QyHKIMIO F - (X), ONpeeIsiomyo Ul KakJOr0 3HAYeHHs X OTHOCHTENBHYIO YacTOTY

coObITUA X<X

F*(x) ==
X) = —, d4ucio BapHaHT ,MEHBIIUX X, N - 00beM BbIOOPKHU
n

Ecu x= 18 To FEI) =0;

Ecm 18 <x< 22 ToF(x) =0, 0,025;
Ecm 22 <x= 26 To F(x) =0, 125:
Ecm 26 <x= 30 ToF(x) =0, 275;
Ecm 30 <x=< 34 ToF(x) =0,425:
Ecm 34 <x=< 38 ToF(x) =0,625:
Ecm 38 <x=< 42 ToF(x)=0,775;
Eem 42 <x=< 46 ToF(x)=0,875;
Ecm 46 <x= 50 ToF(x) =0,925:
Ecmm x=> 50 ToF(x) =1:

Crpoum rpaduk GyHKIMH
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1,2
1 0,925 O
0,875 O——o
0775 O
0,8 o
0,625
0,6 O
0,425
0,4 Q
0,275
@]
0,2 0,125
| 0025 O
— T ol O . . . . . . . .
18 22 26 30 34 38 42 46 50

I'paduk 3Mmnupuyeckoii pyHKIMHU pacnpeaeseHust

5) Moaa X,;, - 3HaueHHE TPU3HAKA C HAUOOJBIIEH YacTOTOM;

Menuana X, 3HaUCHHE NMPU3HAKA, PACIIOJIOKEHHOTO B CEpeAMHE pslia pacnpeneneHus. Moaa
U Me/IMaHa SBISIOTCS CTPYKTYPHBIMH (paclpeAenuTeIbHBIMU) CPETHUMU.

Jlyis ompenenieHuss MOJABI CHayalla HAXOMAT MHTEpPBaJI C HaMOOJNbIIEH yacToToi M,,= 8. B
3TOM HMHTEpBAJIC YHUCJIO MPABWIbHBIX OTBETOB 32-36. TouHOe 3HaueHue MoAbl X, HAXOIAT IIyTEM
UHTEPIOJSIINY 110 (popmyrie
—MNn

MO Mo—1

Xy = X, + R
ano —MNyo—1 — MNyo+1
I'ne h - mar uaTepBana, M,,_1- YacToTa MPEIMOAAIBHOTO MHTEPBaANa, Myp4q1 - YACTOTA
IIOCTMOAAJIBHOT' O I/IHTepBaﬂa.
MNyo = MNyo-1 —324 4 86— 6
ano_nma—l —MNyot1 l6—6— 6

=32 —|—§-4:34

Xy = X, + R

3HadeHue MCIHaHbI XMETaK)Ke onpeacisicM IyTeéM HHTEPIOJIALNNUUA 110 (bopMyne

T Se—1
Xpye = X, + HE——.
Mg

SME— 1 - HAKOIUICHHBIC YaCTOTBI MHTCPBAJIOB, ITPECAIICCTBYIOIMIUX MCIAHHOMY.
nME - JIOKaJIbHasA 4Y9aCTOTa HWHTCPBAJIA, B KOTOPOM HAXOIAATCA CANHUIBI COBOKYITHOCTH,

JIelsue pajg nomnonuam, X, — HaAYEAI0 mennaHHOro MHTEpBasa.
n 40
; = ? = 2{], CJIICIOBATCIILHO MEIHAHHBIM SIBJISIETCS MHTEPBAJI C HAKOIIJIEHHOM YaCTOTOU

20, ero gactora cocTaBisieT Mye =10, S,._1=17.
1

Koo = X, + Rt _ 394 4. 2“;” —32+0,375-4=335

Xi |18 22 26 30 34 38 42 46 | 50
ni |1 5 11 17 25 31 35 37 |40

Haiinem wmeromoM mpou3BeleHHUN  BBIOOPOYHBIE:  CpPEIHIO, JHCIEPCHIO, CpeaHee
KBaApPaTHUYCCKOEC OTKIOHCHHUC, HAYAJIIbHBIC W MLOCHTPAJIbHBIC MOMCHTBI 0 4YCETBCPTOro IOpPAaKa
BKJIFOUHUTENBHO.

CocraBinsieMm TaOIHILy:
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Tabmuma 1

X, M U, nau; | nul nu’ naus no(u, + 1)4
18 1 -4 -4 16 -64 256 81
22 4 3 12 36 -108 324 64
26 6 -2 -12 24 -48 96 6
30 6 -1 -6 6 -6 6 0
34 8 0 0 0 0 0 8
38 6 1 6 6 6 6 96
42 4 2 8 16 32 64 324
46 2 3 6 18 54 162 512
50 3 4 12 48 192 768 1875

= _ 2_ 3 _
Z n=40 MU =2 | Fnul=l nu; = Z n;ut =1687
70 58 ! .
n; (ui + 1)

B kauectBe noxkHoro Hyns npuHumaem C= 34— Bapuanta ¢ HauOombinei dactoroir 10 u
HaxoJIIasics B cepenuHe BapuanuonHoro psga. Illar Beidopku h=4. Torna ycioBHbIC BapHaHTbHI

ornpeaensoTcs no Gopmyre
_ox—C x—34
Y h 4
[ToncuutpiBaem Bce BapuaHThl W; W 3aIMOJIHIEM BCE CTOJIOIBI.
[Tocneaamii CTONMOCI CIYXKHUT JJIsl KOHTPOJISL BEIYMCIICHHIM IO TOXKIECTBY:

4
xin, (ug + 1) = Zniuf + 4) niuf + Gan-uf +4Y nu, +n= 1682 +4-
58+6-170 +4- (—2) +40=2966.
Brruucnenus npousseneHsl BepHO. Haliiem yciioBHBIE HadaJabHbIE MOMEHTBI.
U - uf 170
M; = %=_2=_0’{]5_ M; = E“_i"“z:_:4’25.
E . 40 n 40
" RU;
My = =1

- YCJIOBHBIC HAYAJIbHBIC MOMCHTBI K- I'O ITIOPA KA

Brruucsiem BEIOOPOUHYIO CPEAHIONO:

X, = Mi‘-h+C:;—;-4—|—34=33,8.

HaxonuM BBIOOPOYHYIO THUCHIEPCHIO:

D, = [M;— (M:)?]-h2=[4,25— (—0,05)2] - 42 = 4,2475- 16=67,96.

OmnpenensieM BBIOOPOYHOE Cpe/iHEE KBAIpaTUUECKOE OTKIOHEHHE:

05 =.,/D5 =/67,96=8,2437,

_E (-1 %ny _E{x;——f:l Sy
Ty e T T n;
YETBEPTOrO MOPSIKOB.

HEHTPAJIbHBIC OMIIMPUYCCKUC MOMCHTEL TPETHETO H

DTH MOMEHTEHI B CIIy4ae PaBHOOTCTOSMINX BAPHAHT C IIAroM /1 BBIYUCIAIOTCS 110 (GOPMYyJIaM:
my = [M; —3M;M; + 2(M3)°]h°
my = [Mj — 4M;M; + 6(M;)*M; — 3(M7)*]h*

iy

ACCHMETpHS U SKCIECC ONPENENAIOTCS PABEHCTBAMU: A, = M3 [0 g, e, = C‘_E —3

j = InM 38 g 45

3 40

45
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Injuf 1682

40

. _ s
My = EM 2 005 My = T 0y 5

M; =

= 42,05,

n 40 n
m, = [M3 — 3M;M; + 2(M3)*]h3=[1,45—3- (—0,05) - 4,25+ 2(—0,05)3]43=
2,08725- 64 = 133,584

m, = [M; — 4M;M; + 6(M7)*M; — 3(M7)*]n*=

[42,05 — 4 - (—0,05)- 1,45+ 6 - (—0,05)2 - 4, 25 — 3(—0,05)*]44=42,4- 256=
10855,3552

Koadduuuent Bapuannu Haxo um mo Gopmyie:
U= 100%. v =T 100% =24, 39 %,
0 - m, _ 133,584 _ 02384
*T g3 824373
my 10855,3552
G =i ~3= gagayi 3 235-3=-065

6. CTpouM HOPMAJIbHYI0 KPHBYIO.

Jiist oGnerdeHus BRIYMCICHUH BCE pacyeThl CBOUM B TaOIHUILy 2

Tabnuma 2.
Xp |y X; =X = u — Xi — % AT 33,8 @ (u;) n;=
x; —338| 05 8,2437 19, 4- e (u;)
18 1 -15,8 -1,91654 0,0644 1,24936= 1
22 4 -11,8 -1,43134 0,1435 2,7839= 3
26 6 -7,8 -0,94614 0,2565 4,9761= 5
30 6 -3,8 -0,46094 0,3589 6,96266= 7
34 8 0,2 0,02426 0,3989 7,73866= &
38 6 4,2 0,50946 0,3521 6,83074= 7
42 4 8,2 0,99466 0,2444 4,74136225
46 2 12,2 1,47986 0,1334 2,58796= 3
5 |3 16,2 1,96506 0,058 1,1252= 1
n=40
n=40
3anonHseM nepBble TP CTOJIONA.
B yerBepTOM cTONOIE 3aMMChIBaEM YCIOBHBIE BAPUAHTHI 1O (POpPMYJE, YKa3aHHON B «IIIAIKE)
TaOJINLIBI. B TOM cTozoue HaxO0JIuM 3HA4YEHUS byHKIUN
u2
1 L
pu;)=—-e"z.
Y2
OyHKIMSA qp(ul-] 4yeTHas LT.C. (P(Hi] = (P(—Hl-jBHaquI/Is[ byHKIMHA (P(Hl-j B

3aBHUCHUMOCTH OT aprymenta UW;( Oepyrtcst mosokutenbHble U;, T.K. o(u;) YeTHasl) HaXOoAUM U3
TaOIUIIBI.
TeopeTnueckne 4aCTOThI TEOPETHUECKON KPUBOM HaX0IuM 10 (hopMmyIie

h

-
nl_n pll

rac pi - BCPOATHOCTb  TIOIIAJaHUA X B I-4aCTUYHBIH HHTCpBAJI C KOHIAMH
h

Ii—— I/le—F—
2 2
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h
HpI/IG.HI/I)KeHHO BEPOATHOCTH MOI'YT OBITh HAlIEHEI 10 (bopMyne = qo(ul-].
]

Torz[a TeopeTquCKHe ‘IaCTOTBI paBHBI paBHBI

n—ﬁﬂi D=2 o(u,) =19, 4 @(u,) |

8,2437
I
3aHOJIH$I€M HOCJ'ICI[HI/II/I CTOJ'I6CII. B IIOCJICJHEM CTOJ'I6I_[C YaCTOThI nl- OKPYIIIAKOTCA OO0 LEI0ro

r_ —
qyCcIa U n;= > n; =40.
T
B cucreme koopauHar (X;; ¥; = MN;) CTPOUM HOPMAJbHYIO (TEOPETHUECKYIO KPHBYIO)KPUBYIO
T
10 BbIpAaBHHMBAKOIIMUM 4YaCTOTaM nl' 1 IOJIMI'OH Ha6JIIOI[aeMLIX qacToT ni- Ilonmuron Ha6JHOI[aeMBIX

YacTOT ITOCTPOCH B cUCTeMe KoopauHar (X;; V; = 1; ) .

9
8 .8
‘e, * e &o o TeOpeTUYECHaA HOPMasbHaA
7 ¢ KpuBas
= 3UMUPUYECKAA KPWUBAA
6
5
4
3
2
1
0 1 1 1 1 1 1 1 1 1 I
18 22 26 30 34 38 42 46 50

7. IIpoBepsieM runoTe3y 0 HOpMaIbHOCTH X MpH ypoBHe 3HaunMoctu X=0,05.
B kauectse cratuctuku & BriGupaior CB ;{2

I 2

423 (n—n;)”
i=1 ,ﬂ: .

Ona moayuHsETCs pacipeneIeHIIo ){2 ¢ unciom crerneneit cBoboapt V =8 — 7 — 1, rne s - umcno

Pa3JIMIHBIX 3HAYCHUH x;_'; T - d4ucio mapaMeTpoB, OTKOTOPLIX 3aBUCUT PpaCIIPCACIICHUC. I[J'IH

HOPMAJIbHOT'O 3aKOHA TaAKUX MMapaMETPOB ABa: a— MEX) nog=2=g8

u V=25 —3. [lo 1aHHOMY YPOBHIO 3HAYMMOCTH (& M YHCIy CTemneHeil cBOGOxbI V B Tadmmie
2
pacripesieieHus ;{2 HAXOJAT KPUTUIECKOE 3HAYCHUE X xpyyr, M HAXOMAT KPUTHYECKYIO 00JIACTb:

¥ 2 < Xf{pml, Wy = {}[ Z. X 2= J{ECPHT,}. 3areM BbIYHMCIIAEM HAOII0AaeMOe 3HaUYeHUE ¥ 2 1e

2
Xiiagq, 1O bopmyne
|r 2
2 R T {“E'_“z'
Xﬁaﬁ.ﬂ. - i=1 r

n;

Ecnu okaxercs, 4to Xiaﬁ::. < Igpml, To HyneByto rumotesy Hy o Tom ,uTo X mmeer

HOPMAaJIbHOE paclpeieeHUe, IPUHUMAIOT. B 3TOM cilydae OINBITHBIE JAHHBIE XOPOILLIO COTJIACYIOTCA C
TUIOTE30 0 HOPMAJIbHOM pacipe/leIeHNH FeHepalbHON COBOKYITHOCTH.
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Boruncnum ;{5 167, AU 9ETO COCTABMM PACYETHYIO TabuIly 3.

Tabnuua 3
1 2 3 4 5 6 7
n; n; n; —n (n; —n))? | (n, —n)? | n? ng
mn; mn;
1 1 0 0 0 1 1
4 3 1 1 0,333333 16 5,333333
6 5 1 1 0,2 36 7,2
6 7 -1 1 0,142857 36 5,142857
8 8 0 0 0 64 8
6 7 -1 1 0,142857 36 5,142857
4 5 -1 1 0,2 16 3,2
2 3 -1 1 0,333333 4 1,333333
3 1 2 4 4 9 9
= 2 _
n=40 X HadT.~
5,352381
45,35238

CymMMupys 4ncia MaToro CTOJI0Ia, ToydyaeM }[i 157.= 9,352381
CymMupys 4nciIa OCIeIHEro cTooma, norydaem 45,35238

KoHTpoub: 1535,1.:5’352381
nZ
L~ - X n;= 45,35238-40=5,352381

1
CoBniazieHre pe3yabTaToB MOATBEPKAAET MPABUILHOCTD BHIYMCICHUI.

Haiiziem uncio creneHeil cBOGObI, YUUTHIBAs, YTO YMCIIO PYIII BHIOOPKH (YUCIIO Pa3IUYHBIX
BapuanToB) 7,V = § — 3=9-3=6.

Ilo TabuIe KPUTHUECKUX TOUeK pacnpenenenns ¥, no yposuio snaunmoctn & = 0.025 u
4uCITy cTeneHeil cBoboasl V =6 Haxoaum Xgpm. = 14,4

2 2 o

Tak kak Y- - < Xspur,,TO HET OCHOBAaHMH OTBEPIHYTh HYNEBYIO THIIOTE3Y. Pacxoxnenue
SMIUPUYECKUX U TEOPETHUECKHUX YacToT He3zHauumoe. ClieoBaTenbHO, JaHHbIE HAONIOACHUN
COIIaCYIOTCS C TUIIOTE30M O HOPMAJIbHOM PAaCIIPENECIICHUH I'eHEePalIbHOU COBOKYITHOCTH.

8.Hailinem [oBepuTeJbHbINi WHTEpPBAJd Ui OLEHKM HEU3BECTHOTO MAaTEeMaTHYECKOTO
OKUJaHus, Tmonaras, 4ro X HMEET HOpPMaJbHOE pACIpPEAEICHUE, CPENHEE KBaJpaTHUECKOe
oTKIOHeHHe 0 = Oy = Op = 8,2437u nosepurenbhyto Bepositiocts ¥ = 0,95,

M3BecTeH 00beM BEIGOpKH: N=40, BEIGOpOUHas cpemnsas Xz = 33,8.

13 cootHomenns 2P (t) = ¥ noiyuum d(t) =0,475. Tlo Tabiuie HAXOAUM IMapaMmeTp
t=1,96.

Haiinem TOYHOCTE OIIEHKU

Ex 1,96:8,2437
0 = —_= = 2,55

Vn V40
JloBepuTenbHbIN HHTEPBAI TAKOB:

X, —06< M(X)<IT(E +4 W 33,8—255<M(X)<33,8+ 2,55 & wm
31,25 < M(X)<36,35.
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Hanmexnocte J = 0,95 YKa3bIBa€T, YTO €CIU IMPOM3BEACHO TOCTATOYHO OOJBIIOE YHCIIO
BBIOOpPOK, TO 95 % W3 HUX OIpeneNseT TaKue JOBEPUTENbHbIE MHTEPBAJbl, B KOTOPBHIX MapaMeTp
NEUCTBUTEILHO 3aKIIIOUYEH.

WNuTtepBanbpHas OlleHKA JUIs CPETHEr0 KBAPATUUECKOTO OTKIOHEHHUS:

s(1— q) <og< s(l1+ q). § HaxoauM IO TAaOJUIIE 110 3aJaHHEIM N1} = 0,95.
q(40;0,95)=0,24

8,2437-0,76 < g < 8,2437-1,24;

6,26 <o < 10,222

3.4 TecToBbIE 3aJlaHusA

[To mucrurumne «MaTemMaTuka» MPeIyCMOTPEHO MPOBEACHHE MUCBMEHHOTO TECTUPOBAHHS.
[TuceMeHHOE TECTUPOBAHUE MPOBOIUTCS TIOCTIE H3YUSHHS ONPEAICICHHOTO pa3eiia JUCIUTLINHBL
- pe3yibTaThl TECTUPOBAHMS YYUTHIBAIOTCS TIPHU MPOBEICHUU MPOMEKYTOUYHOM ATTECTAIIHH.
bank TecToBbix 3amanmii cogepkut 10 BapuanToB 1o 12 3amanwid.
IIpumep TecTOBOrO 3aAaHUs.
TecTNel
«JIuHeiiHas ¥ BEKTOpPHAas ajiredpa, aHAJIUTHYECKAS] TeOMETPHSI».

1. IIpu kakoM 3HaYEHUU X

3 8 -9
0 3 -1=30 )x=0 2)x=-1 3)x=4 4)x=-2
0 x 2
2. Beruncnuth
1 2 -2 1 -2 0 ! 5 -3
(3 ) 1}. -1 2 |=? 1)(4 J.Z) -6(.3)(2 0 6).4)[3 7}'
-2 -4 -3
3. BbruucauTh paHr MaTpulbl A, eciu:
1 2 3
A=|2 4 5 1)1. 2)3. 3)0. 4)2.
7 8 9

4. Beruucnuth B=AC, eciu

2 3 17 -5
A= , C= .
-1 5 24 -17

1 2 -3 0 4 2 7 14
2 (5 —3} 2)(7 4]’ 3)[0 —1} 4)(17 21}

5. PemmuTh CHCTEMY M B OTBETE yKa3aTh
2X, + X, —X; =0
CYMMY pelieHuii: ¢ 3X, + 4X; = —6 1)1:2)3:3)-3:4)5:5)-1

X + X =1

6. [Ipu kakoM 3HaUYEHUU A CHCTEMa

commecrma: | 21X =8 1) %=0; 2) A=12; 3) A=16; 4) nipu mOGOM
4%, —2X, = A

7. BEIYMCIUTD IEPUMETP TPEYroJIbHUKA _ _ .

ABC, ecmi: A(7;-3) B(12;9) C(6;1) 1) 3+/6 ;2) 23+/17 ; 3) 24; 4)17-48.
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8. YKazaTp NpsAMOYroJibHbI€ KOOPIUHATHI
TOYKU M C IIOJIAPHBIMU KOOPAUHATAMHU

4
(2!_5)

1) (L, -+/3); 2) (0; %); 3) (4;2); 4) (1;—?).

9. YkazaTh ypaBHEHUE IPSIMOMH
npoxosauiei yepes rouky M(1;2) u
MMEIOIIHH yriIoBoH KodhdurmeHt k=1

1) y=x-4; 2) y=x+1; 3) y=4x-2; 4)y=x-2.

10. Yka3atp pacrosnoxeHue npsmMbIx
3x+5y-9=0 u 10x-6y+4=0

1) neprnieHuKyJIApHBL; 2)1epECEKAOTCS;
3)napannenLHH' 4)COB1'Ia,I[aIOT

11. Hanucath KaHOHMYECKOE YpPABHEHHUE x? y? y? y?
SILIUIICA, ECTIH: DT*‘E )_ 9 )_ ? =1
2¢=8, b=3
4) ) .Y
3

12. VYkazaTh ypaBHEHHE MPSIMOUN 1 X—2_y—3_z—6_ 5 x—=4 'y z+1,
npoxozpsiei uepes Touku: A(1;-2;-1) n ) 4 2 -1’ ) 2 4 4’
B(3;0;4) x-1 y+2 z+1 , x-1 z

3) = = ; 4) =—.

2 2 5 6 7
TecTNe2

«IndpepennuanbHoe ucuncieHue GyHKUMU 0JHOM epeMeHHOI»

1.Haiitu o0nacte onpeneneHust GyHKINHA 1
B OTBETE yKa3aTh CyMMY IIEJIbIX 3HAUCHHUI

X: y=v4-x*.

1)-1; 2)0; 3)2; 4)3.

X2 +x—2 11; 2)1/2; 3)2; 4)0
2. Beraucnuts npeaen I|m —_—
12x% —x—1
2x% +3x-1 1)1; 2)0; 3)2; 4) 0
3.Beraucmuts |jm 4
X—>00 X" —

4.Beraucuts |jm

X—2

X—2
Vx=1-1

1)0; 2)1; 3)-1; 4)2

5.Haiitu y', e y=COS42X

1)-8c0s32x+sin2x, 2) 8sin®2xecos2x, 3)8sin®2x
4)-8sin32x, 5) -8sin®2xscos2x

2

6.Haiitu y', roe y=x"

1) x2-x¢ 1 2)2x3 - x¥1:3) x*
Hx - (2Inx+x); 5) x*

-(2xInx+1);
-(2xIn X+ Xx)

7..Haiitu y'(2) ecmn Y =+ x> +1

1)4; 2)0; 3)2; 4)5

dy

8.Haiitu ,ecm Yy’ =8x

1)4ly; 2)8/x; 3)2y; 4)21y.

9.BBIuMCINTL NPUOIMKEHHO: 3/ 26

1)3,26; 2)3; 3)2,96; 4)3,96

10.®ynxmms f(x) = x* —4X+3 umeer

kopHU | 1 3. YKka3arh KOpeHb MPOU3BOIHOM
f'(X), 0 KOTOPOM rOBOPHUTCS B TEOPEME

Pomns.

1)2; 2)3; 3)1; 4)5

11. Haittu 3Hauenue Gynkimun y = X° -
B TOUKE MAaKCUMyMa

1)0;2)(%2 3) e’ ;4)% 5)e
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12 Botanemurs 210! Di+12)2-3i3) 2+ Diaein) L -4
7—4i 7 4 "65 65 65 65
Tect Ne3
«Teopusi BepoSITHOCTH»
1. B copruBHO# KomaHzae 20 CIOPTCMEHOB, 1.3/5;2.1/8;3.2/5; 4.1

3 HuXx 12 ronHomed u 8§ neBymek. CiydaitHo
OTOMpAIOT OJHOTO uYesioBeka. KakoBa BEpOSTHOCTH
TOTO, YTO ATO JIEByIIKa?

2.B kopoOke cempb ImIapoB: 3 KpacHbIX, 4
cuHux. Ha ymauy BbelHMMaro  aBa.  Haiitu
BEPOATHOCTb, YTO 00a I1apa KpacHbIX

4.n3.n2. 01
D2:2)2:3)7:4) 251

3.Tpu crTpenka, HE3aBHUCUMO JPYyr OT JApyra
JCNIAal0T [0 OJHOMY  BBICTpedy. BeposTHOCTH
IIormagaHss B MUIICHb IJIA HepBOFO, BTOpOFO nu 1)0,2,2)0,188,3)0,082,4)0,152,5)0,1:
TPETHETO CTpeJKa COOTBETCTBEHHO paBHBI
0,6;0,7;0,8. OmnpenenuTs BEPOSTHOCTH TOTO, YTO
MOTAJIET TOJIBKO OJMH CTPEIIOK

33

4.B wMaraswH BONUIM TISATh IOKYIATEJICH. 1)0,1323;2)0,25;3)0,73;4)0,81,5)1,01
HaiinuTte BepOATHOCTH TOrO, 4YTO TPH M3 HHX
CoBepLIAT IMOKYIKH, €CJIHM BEPOSATHOCTH COBEPIIUTH
MOKYIIKY JUTs K&KJI0T0 MoKymnaTesst paBHa 0,3

5.BeposSTHOCTH BBIITyCKa OpPaKOBaHHOU OOYBH 1)0,52; 2)0,19; 3)0,44; 4)0,33.
¢dabpukoii pasHa 0,2. HaliTu BepoSTHOCTH TOTO, YTO
u3 20 uznenuii 5 Oyzner 6pakOBaHHBIX.

6. .Haittru M(X) nauckperHoit ciyuaitHO# 1)12; 2)18; 3)24; 4)30.
BEJIMYMHBI X, 3aaHHOM 3aKOHOM PacCIpeAeICHHS
X 10 25 35
p ? 0,6 0,2
7.Yka3aTe JTUCTICPCHIO JTUCKPETHON 1)0,25; 2)0,5; 3)0,6; 4)1.

CIIy4YalHOM BEIWYMHBI X, €CIM OHa HMMeEeT [iBa
PAaBHOBEPOSITHBIX BO3MOXKHBIX 3HaueHUs X1=3 U
Xo=4,

8.BeposATHOCTh  TOSBIICHUS  COOBITHS B 1)2,21; 2)4,58; 3)9,38; 4)10,54.
KaxaoM wucneiTannn paBHa 0,3. Haiftu cpeanee
KBaJI[paTUYECKOE AUCKPETHON CIy4aillHOW BEJIMYHHBI

X — ypcia mnosBiaeHnd cobeitug A B 100
HE3aBUCHUMBIX UCITBITAHUSIX.
9. CnyyaitHast BenmuunHa X 3a7aHa (QyHKIUEH 1)0,5; 2)0,9; 3)1; 4)2.
0,npu_x <1,

pacnpenenenus: F(X) =<x/2,npu_1< x <2, Haiitn
Lnpu x> 2.

BEPOATHOCTh TOTO, YTO B pPE3yJabTaTe HCIBITAHUS
BeNMYMHA X pUMeET 3HadeHue 3 nareppana(0;2).

10.Cnyyaitnas BEJIMYMHA X 3amaHa 1)1/3; 2)1/2; 3)3/2; 4)4/3.
wIoTHOCThIO pactpenenenus f(X)=1/2X B unTepBae
(0;2) BHe ororo wuHTepBama f(X)=0. Haiitu
MaTeMaTHYECKOE OKUIAHNE BETUIUHBI X.

11.HempepsiBHaAst ciydvaifHas BenmuumHa X 1)3; 2)5; 3)9; 4)12.

pacnpeaciicHa HOpMaAJIbHO, C IIJIOTHOCTBIO

51



—(x-1)°
e 8 .Ykazarp CcymMMy 3HaueHHH

f(x)=

1
2\ 2

MAaTEeMaTHYECKOro 0KMIaHUS u CpeIHEro
KBaJPaTHIECKOr0 OTKIOHEHHUS
12.Cnyuaiinas BequunHa X pacrpejeacHa 1o 1)0,564; 2)0,136; 3)0,687;

HOpMaiibHOMY  3akoHy,  npuuém  M(X)=10, | 4)0,989
D(x)=4.Ykazatb P(12<X<14)

3.5. lokaaambl

BeimonHeHne ycTHOro JoKjiaza B IIOJHOM Mepe pPACKPhIBAE€T TBOPYECKHI
O0X0J 00y4JarolUXCsl K CAMOCTOSITEIbHOW MPOpabOTKe HOBOIO MaTepHualia, o3BOJISIET
OLICHUTh CTENEHb NOTOBHOCTU YYaIlUXCS K CaMOCTOATEIbHOMY BBIOOPY aKTyallbHbBIX
npo0OsieM JUCHUIUIMHBL. JlaHHBIA BUJ TBOpYECKOW pabOThl MO3BOJIET OOYyYarOIIUMCS
OBJIAJIETh ~ HAaBBIKAMM  CHCTEMATH3allUM  Marepuana,  pa3BUBAaeT  yMEHHUE
KOHKPETH3UpPOBaTh U 000011aTh MpoOJeMbl Ha OCHOBE aHalM3a MacchBa Hay4yHOU U
NEPUOANYECKOH JINTEPATYPhI IO BEIOPAaHHOHN TEME.

Jloknan oneHuBaercs 1o 6-0auibHON CUCTEME B paMKaX TBOPYECKOTO PEUTHHTA.
PekomeHnnyemas TeMaTrKa 10KJIaJ0B MO JUCHUIUIMHE NPUBEICHA B Ta0IMIIE 2.

TabOmuma 2
TeMbI AOKJIAI0B, PEKOMECHAYEMbIC K HAIIMCAHHUIO ITPHU N3YICHUH JTUCHUIIIUHBI
«MarTeMaTuka»
No TeMmsl nok1ag0B
/1
1 2
1 | «HucneHHbIe METOBI PELIEHUS DKCTPEMAJIBHBIX 3a7a4»
2 | [loHsATHE O YKMCIEHHBIX METOJIaX PEIICHUS OOBIKHOBEHHBIX U (PepeHIInaNIbHBIX YpaBHEHUN
3 | «Merox HaMMEHBIIUX KBaJAPATOBY.
4 | «MaremaTuKa - 3bIK aX IO3HAHUS MUPa»
5 | [IpumeHeHne KpUBBIX BTOPOTO MOPSAJKA B KOMIBIOTEPHBIX CUCTEM
6 | CymmupoBaHue pacxoasIIuXcs PsSI0B
7 | KOHCTpYKTHBU3M M MHTYMIIHOHU3M B MaTEMATHKE
8 | Jlormueckoe 000CHOBAHHE MAaTEMATHKH
9 Mertox MareMaTHYeCKOM HHIYKIIMU
10 | I'unepkoMIuiekcHbIE YnCIa
11 | buHapHas cucTeMa CUUCIICHUS.
12 | Cummerpun B )KHUBOM NpUpOIE
13 | Anrebpanueckue KpUBbIE
14 | MHoromepHsie IPOCTPAHCTBA.
15 | [Inomaau u norapudmel
16 | Bo3zpacraronume nociaenoBaTebHOCTH
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No TeMmbl TOKIIag0B

17 | Aunamuueckue CUCTEMBI U aTTPAKTOPbI

18 | Xaoc u ero MareMaTH4ECKOE OIMCAHHUE.

19 | ®pakransl B 5KOHOMHUKE

20 | DKoHOMHYECKHE MOJICIIH

3.6 IIpomexyTouHas aTTeCTAMSA

B cooTrBeTcTBHM ¢ y4eOHBIM IUTAHOM IO HampaBieHHIO MOAroToBKU 36.03.02 3oorexHus
IPOMEXKYTOUHAsI aTTECTALUS B IEPBOM CEMECTPE MPOXOJHUT B BHJE3 a4eTa.

L{enpro MPOBECHUAITPOMEKYTOUHOM ATTECTALIMHU -3a4ETA SIBIACTCS KOMIUICKCHAs
1 OOBEKTHBHAs OLEHKA KaueCcTBa YCBOCHHUS OOYYaIOIIMMHCS TEOPETUUYECKUX 3HAHUU,
YMEHHSI CUCTEMAaTHU3UPOBATH IIOJYYEHHBIE 3HAHUSA W TNPHUMEHATh HMX K PEMICHUIO
MPaKTUYECKUX 3a/lay, YPOBHSA C(HOPMUPOBAHHOCTH KOMIIETEHIIMI MpU OCBOEHUU
TVCHUIUIAHBI «MaTeMaTukay.

TemaTnka BOIpoCOB, BBIHOCHMBbIX Ha 3a4eT
1-b1ii cemecTp
1. Beiuucnenue omnpenenurteneil 2-ro v 3-ro MOPSIKOB.
2. CoiicTBa ompenenurteneil. MUHOpPBI M anreOpandyecKue JIOTIOTHEHUSI.
3. MeTozapl BBIUMCIEHUS ONpeAeauTenei 2-ro u 3-ro MopsaKoB.
4. Marpunel. KBanparHas, npsiMoyroyibHas1, elWHUYHasi MaTpuibl. Cl0’KeHUe, BBIYUTAHUE,
YMHOXEHHE MaTPUIIbl Ha YUCIIO.
5. [IpousBeneHre MaTpuil. YCIOBUE, IPU KOTOPOM BO3MOXHO YMHOXXEHHE MAaTpHILL.
6. OOpaTHas MatpuIa.
7. Cuctembl JIMHEHHBIX anreOpanueckux ypaBHeHuil. Meton Kpamepa.
8. Pemienue cucreM NTWHEHHBIX YpPaBHEHHUU C MOMOIINBI0O OOpaTHOW MAaTPHUIIBL
9. Pemienne cucteMm JMHEHHBIX ypaBHEHWH MeTonoMm [aycca.
10. [IpssMoyroabpHas U NMOJApPHAs CUCTEMBl KOOpPAMHAT Ha miockocTu. [Ipocreitmue
3ajlaud aHAaJUTUYECKOW TeOMETPHUHU Ha MIOCKOCTH.
11. Paznuunble BHIBI ypaBHEHHUS NPSMOH Ha IIOCKOCTH.
12. YcnoBue mapaieNbHOCTH W TMEPIEHIAMKYISIPHOCTH TMPSIMBIX. YTOI MEXKIY JABYMS TPSIMBIMH.
PaccrosiHMe OT TOYKM A0 IIPSMOM.
13. KpuBbie BTOpOro mopsaka
14. IInockocTh B mpocTpaHCcTBe. B3anMHoe pacnojioXkeHue NI0CKOCTel
15. [Ipssmas B npocTpaHcTBe. B3aumMHoe pacnonoxeHue npsiMbiXx. BzaumHuoe
pPacnoy0KEeHHNEe NPAMOM U MIOCKOCTH.
16. ®ynkuus, obnacte ompeaeneHHe M oOnacTh 3HaYeHUH. [Ipocreiimue sneMeHTaIbHBIE
¢byakuu. CriocoObl 3aaHusi (YHKIHH.
17. Tlpenen ¢ynkiuu. OTHOCTOPOHHUE IPEEINbI.
18. TeopeMbl 0 mpejaenax.
19. 3ameuarenbHbIC TPEICIHI.
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20. DkBUBaJIEHTHbIE OECKOHEYHO Maible. Brluucienue mnpenesnoB ¢ MOMOIIbIO 3KBHUBAJIEHTHBIX
OECKOHEYHO MaJIbIX.

21. HenpepbIBHOCTh (PYHKLIIMM B TOYKE M HAa MHOXXECTBE TOYEK. T€OpeMbl O HENPEPHIBHBIX
GbyHKIUAX.

22. Touku pa3pbiBa QYHKIMH W WX KBATH(DHUKAIUA.

23. Teopembl 0 (DyHKIMSAX, HETIPEPBIBHBIX Ha OTpPE3KE.

24. TlpousBognas ¢yHkuuu. E€ reomMeTpuvecKuii M MEXaHMYECKHH CMBICI.

25. OcHoBHble mpaBuia U (popmynsl auddepeHunpoBaHusl.

26. CiioxHast GyHKIUS U €€ MPOU3BOJIHAS.

27.HesBHast dbyHKIMS U €€ TPOU3BOIHAS.

28. [Tapamerpuyecku 3ajjaHHas (QYHKIUS U €€ MPOU3BOIHAS.

29. lnbdepennman GyHKIUHA, €ro reoMeTpudeckuid cMmbIci. [Ipunoxenue auddepennnana k
NpUOIMKEHHBIM BBIYHCIICHUSM.

30. [IpousBoaubie u auddepeHnnanbl BBICHIUX MTOPSIKOB.

31. Teopema Pons, Jlarpamxa, Komm.

32. [IpaBuno Jlomurasns.

33. ®opmyna Teinopa.

34. YcrnoBusi MOHOTOHHOCTU (YHKIIMH. DKCTPEMYMbl (DYHKIIHH.

35. Beimykiiocts, BOrHYTOCTh (yHKIHMH. TOUKH meperuoa.

36. AcumMnToThl (DYHKIUU (BEPTHKAIbHBIC, TOPU3OHTAIbHBIC, HAKIOHHBIE).
37.IlepBooOpa3Hast (yHKIHS M HEONPEACIICHHBIH WHTETPaj, €ro reOMEeTPUYECKHA CMBICI.
38. CpoiicTBa HEOMpPEEIEHHOTO HMHTErpaa.

39. Tabnmuma MHTETPAIOB HEKOTOPHIX ()YHKIIHMH.

40. MeTo MOACTaHOBKM (3aMEHBI MEPEMEHHOM) B HEOMPEIEICHHOM MHTErpale.

41. UnTerpupoBaHue MO YacTsM B HEONPEJCIIEHHOM HHTErpaie.

42. IlaTerpupoBaHue paldoOHAIBHBIX APOOCH.

43.TloHsiTHEe OIpPENeNIEHHOTO MHTErpajla U ero T€OMETPHUYECKUI CMBICI.

44. CpolicTBa OIpene’aéHHOro MHTerpana.

45. ®opmyna Hprotona-JleitOHuna.

46. 3amMeHa NepeMEeHHOW M MHTErPUPOBAHME 1O YacTSIM B ONpeAEIEHHOM HHTErpase.
47. HecoOcTBeHHbIE MHTETpaJBI 1-TO poja.

48. HecoOcTBeHHbIE HHTETPAJIbI 2-TO poJa.

49. DneMeHTbl KOMOWHATOPUKH: NEPECTaHOBKH, pa3MeELIeHUs, coueTaHus. [Ipumepsl.

50. CoyyvaifHble COOBITHS M WX KJIacCH(UKAIHS

51. OTHocuTenpHasl 4acToTa CIy4alHOTO COOBITUS M CTATUCTUYECKOE ONpeeSIeHHE BEpOSITHOCTH
52. Kraccuyeckoe ompezneneHne BEpOSTHOCTH. HermocpencTBEHHBIN MOACYET BEPOSTHOCTH.

53. IloHsATHE CYMMBI M NPOU3BEACHUS COOBITHIA

54. HecoBmecTumble coObiThsA. Teopema CoXKEeHHs BEPOSITHOCTEH HECOBMECTHMBIX COOBITHH U
CIIEICTBUSl U3 HEE.

55. CoBmecTHbIe cOObITHS. Teopema CI0KEHUSI BEpOSTHOCTEH COBMECTHBIX COOBITHM

56. HezaBucumble coObITHsS. TeopeMa yMHOXKEHHsI BEPOSTHOCTEH HE3aBHCHUMBIX COOBITHI

57. 3aBucumble COOBITHA. Y CIIOBHAs BEPOSITHOCTh. TeopeMa yMHOXKEHHsI BEPOSITHOCTEH
3aBUCUMBIX COOBITUI

58. IMoBTopHbIe He3aBHCHMEBIC HcnbiTanus. @opmyna Beprymmm

59. JlokanbHas u uHTerpanbHas (opmynsl Jlammaca

60. ®opmyina Ilyaccona, ycimoBus €€ TpHUMEHEHUS

61. [lonsTue cimy4aiiHOM BENWYMHBI, 3aKOH €€ pacIpeeeHus

62. JluckpeTrHasi ciydaiiHas BeNWYHWHA. Psii pacmpeneneHus, MHOTOYTOJIBHUK pa3IelieHuUs

63. ®ynkuus pacupenenenus F(x) u e€ cpoiicTBa

64. HempepbiBHast ciydvaiiHas BeauuuHa. [IMOTHOCTB pactpenenenus BeposTHocTH T(X) m eé
cBoiicTBa. KpuBasi pacnpeneneHus.
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65. YncrmoBble XapaKTEPUCTUKH TUCKPETHONW M HEMPEPBIBHOW CIyYalHBIX BEJIWYUH
(MaTeMaTU4ecKoe OKUIAHHUE, AMCIIEPCHUs, CPEIHEE KBaJPaTUYECKOE OTKIOHEHHE)

66. CpoiicTBAa MaTeMaTHYECKOTO OXXWIAHUSA W JHUCIICPCUU

67. bunommanbHOE pacrpeneneHue IUCKPETHON CIy4aifHON BEIMYMHBI, €ro YHCIIOBbIC
XapaKTePUCTHKU

68. PaBHOMEpHOE pacrpe/elicHue HEMPEephIBHOW CITydallHOW BETUYHMHBI, €r0 YHCIOBBIE
XapaKTePUCTUKU

69. HopmanbHOE pacmpejielieHne HENPEPHIBHOW CIy4ailHOW BEIMYUHBI, OIMpPEIEICHHUE, BUJ
KkpuBoi ['aycca, cBoiicTBa KPHUBOM.

70. BeposTHOCTH TOIANaHUs HOPMAJIBHO pacpeeIEHHON CaydyalHONW BEIMYMHBI B 3aJlaHHBIN
uHtepBan. [lpaBuno 3-x curm

71. T'enepanpHasi U BBIOOpPOYHAsE COBOKYMHOCTH. BeiGopounsiii Meton. IloBropHas, OecrioBTopHas,
penpe3eHTaTUBHAS BHIOOPKH

72. CraTUCTHYECKUN U BapUallMOHHBIN psAIbl. BapuaHThbl, 4aCTOThI, OTHOCHUTEIbHBIE YaCTOTHI
73. Craructuueckoe pacrpenenenue BbIOOpkH. [loaurow.

74. DMmmpuueckas ¢yHkims pacrpenenenus F 7(X). Eé cpoiicTBa

75. TpyNIUpOBaHHOE CTATUCTHYECKOEe pacmpenenenue. [loctpoenne ructorpamMmbl

76. UYucmoBble XapaKTEPUCTUKH BBIOOPKH

77. TodyeuHble OIIEHKH YHUCIIOBBIX XapaKTEPHUCTUK W HMX CBOWCTBA

78. ToyeuHble OLIEHKM MaTEMaTHYECKOrO OXUAAHWS, AUCIIEPCHUH, CPEIHEro KBaJpaTUYECKOTO
OTKJIOHEHHSI T€HEpPaIbHOM COBOKYITHOCTHU

79. VntepBanbHble OLEeHKU. JloBepuTenbHAs BEPOSTHOCTh M JOBEPUTENIBbHBIN HHTEpBAl

80. [loBepuTenbHbIE WHTEPBAIBI Ui OLEHKH MAaTEMAaTUYECKOTO OXXHIAHHUS HOPMAaJIbHOTO
pacmpezieNieHus: Ipd W3BECTHOM U HEU3BECTHOM CpPEIHEM KBaJpaTUYECKOM OTKJIOHEHUH
IFE€HEPAIBHON COBOKYITHOCTH

81. dyHKuUMOHAIBbHAS M KOPPEISIUOHHASA 3aBUCUMOCTH MEXAY CIy4alHBIMH BEITUYMHAMU

82. OcHOBHBIE 3a7jauyll TEOPHUH KOPPEISIUH

83. Koaddumment xoppensiuu U ero CBOMCTBa

84. Jluneiinas xoppensnus. OnpenesieHne mapaMeTpoB MPSIMON PErpecCMd METOJIOM KBaJpaToB.

4. MeToan4yecKkue MaTepuaJIbl, ONpeAeJa0Iue Npoueaypbl OHeHUBAHUA 3HAHUI,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETCHIUM

4.1 Kputepum olleHKH 3HAHUI, YMEHUI, HABBIKOB U (WJIN) ONbITA
AEATeIbHOCTU,XAPAKTEPU3YIOIIHMX ITAabl GOPMUPOBAHMS KOMIIETEHIMH B
npouecce 0CBOCHUN 00pa3oBaTeJIbHOM MPOrPaMMbI

Komnerenuust  cpopmMupoBaHa Ha  «OTJIMYHO», €CIM  OOydHarolmuics
JEMOHCTPUPYET 3HAHUSA, YMEHUS U BllaJicHue HaBbikamMu oT 86 % 10 100 % oT ypoBHs
c(hOpMHUPOBAHHOCTU KOMITETEHIIUU.

Komnerenuust  chopmupoBaHa Ha  «XOpOUIO»,  €CIAM  OOydarouuics
JEMOHCTPUPYET 3HAHUS, YMEHUSI U BIaJCHUE HaBbIkamu OT 74 % 1o 85 % oT ypoBHs
c(hOpMHUPOBAHHOCTU KOMITETEHIIUU.

Kommnerenuusi copMupoBaHa Ha «yJIOBIETBOPUTEIBHO», €CIU OOyYarOIIUiics
JEMOHCTPUPYET 3HAHUS, YMEHUS U BiajeHue HaBblkamu oT 60 % 1o 73 % oT ypoBHs
c(OpPMUPOBAHHOCTH KOMITETEHIIUH.

Ecnu oOyuaromuiicss 1eMOHCTPUPYET 3HAHMS, YMEHHUS M BIAJCHHE HaBbIKAMU
Hxke 60 % oT ypoBHs c(hOPMUPOBAHHOCTU KOMITETEHIIUN, KOMIETEHIUSI CUUTACTCS HE
c(hOpMHUPOBAHHOM.
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4.1.1. Kputepun olleHKH YCTHOTO OTBETA PH MPOMEKYTOYHOM aTTecTalun
[Ipu oTBeTe Ha BONPOC 00YUAIOIIUNCS TEMOHCTPUPYET:

3HAHMSA: OCHOBHBIC TOHATHS U METOJIbI MHTETPAIBHOTO MCUMCIICHUS, TEOPUU
BEPOSITHOCTH, MAaTEMAaTUYECKON CTaTUCTUKH;

YMEHHUSI: TPUMEHSATh HW3YYEHHBbIE TOHATUS U METOAbl HHTErPATLHOTO
VCYMCIICHHS, TEOPUU BEPOSTHOCTU, MATEMaTHYECKOW CTAaTUCTUKHU MJIA PELICHUS
TUIIOBBIX 3a/1a4;

BJA/IcHHE HABBIKAMH: MAaTeMaTHYECKUMU METOJaMU B  PpELICHUWU  3ajad,
BO3HUKAIOIIUX B MPO(PECCHOHANBHON TMpPAaKTUKE W HAay4YHO-UCCIIEIOBATEIHCKOM
NEeSATEIbHOCTH

Kpurepun oueHku

OTJIMYHO oOy4arouuicst AeMOHCTPUPYET:
- 3HaHHWE MarepHasa (MEeTOAOB JMHEHHON U BEKTOPHOM anredpsl,

aHAJTUTUYECKON TreoMeTpuH, AupdHepeHInaIbHOTO UCUUCIICHUS B
HNOHSATUSIX U METOAAX TEOPUH PYHKIIMI MHOTUX NTEPEMEHHBIX U

Qg epeHInaIbHbIX YPaBHEHUH; TEOPUU BEPOSITHOCTEH H
MaTeMaTUYeCKON CTAaTUCTUKHU ), MPAKTUKKU IPUMEHEHMS MaTepHala,
MCYEPIBIBAIOILE U IIOCIEA0BATENBHO, YETKO U JIOTUYHO U3J1araeT
MaTepuai, XOpoIo OPUEHTUPYETCSl B MaTepualle, He 3aTPyAHAETCs ©
OTBETOM IIPY BUJOM3MEHEHHUH 3a/laHUM;

- YMEHHE peuiams 3a0a4i no Mamemamuyeckomy anaiusy, meopuu
00ObIKHOBEHHBIX OUGhGhepenyuanbHblX YPasHeHUll, 8 NOHAMUAX U
Memoodax meopuu YYHKYU MHOSUX NEPEMEHHBIX U
ougpepenyuanvrvix ypasHeruil; TEOPUN BEPOSITHOCTEN U
MaTeMaTHYeCKOM CTATUCTHKH), UCTIOIb3Ysl COBPEMEHHBIE METO/IbI U
IMOKa3aTelIM TAKOM OI[CHKH;

XOpo1Io oOydJaronuics J1eMOHCTPUPYET:

- 3HAaHME MaTepuaja, He JOIYyCKAeT CYIIECTBEHHBIX HETOUHOCTEN;

- B IIEJIOM YCIEIIHOE, HO CofiepKalllie OTJeNbHbIE MPOOETbl, yMEHNE
(YKa3bpIBarOTCS KOHKPETHBIE YMEHHS B 3aBUCUMOCTH OT CIIEHU(UKU
JTUCIUIUIMHBI ), UCTIOJIb3YsI COBPEMEHHBIE METOIbI U TIOKA3aTENN TaKOM
OLICHKY,

- B LIEJIOM YCIICLITHOE, HO COJIeprKalliee OTAeIbHbIE TPOOeIbl MK
COITPOBOJKIAOIIEECS OT/IEIbHBIMU OITMOKAMU BJIaJIeHHE HaBBIKAMHU
METO/bI U TPUEMBI TMHEHHON 1 BEKTOPHOU anreOpbl, aHATUTHYECKOM

reoMeTpuH, TudPepeHIMaTbHOTO HCUHCICHHS, )

YAOBJICTBOPHUTEJIBLHO 00y4aroImuics 1IEMOHCTPUPYET:
- 3HAHUSA TOJIBKO OCHOBHOI'O MaTepuaia, HO HE 3HAET AeTajell,
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JIOITyCKAaeT HETOUYHOCTH, TOMYCKaeT HETOYHOCTU B (POPMYIIHPOBKAX,
HapyIIaeT JIOTUYECKYIO ITOCIIEI0BATEIbHOCTD B U3JI0KECHUU
IIPOrpaMMHOI0 MaTepuaa;

- B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE YMEHUE (IIPUMEHSATh IPUEMBI U
METO/bI TUHEHHOM 1 BEKTOPHOH anreOphl, aHATUTUYECKON TeOMETPHUH,
QG epeHIMaIbHOr0 HCYUCICHHS [T PEeLIeHUs y4eOHBIX 3a/1a4),
UCIIOJIb3YSl COBPEMEHHBIE METO/IbI U ITOKA3aTEIN OLICHKU OLICHKH B
3aBUCUMOCTH OT CHIELM(PUKH JUCLUIUINHBI);

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:

- HE 3HAeT 3HAYUTEIIBHON YacTH MPOrpaMMHOI0 MaTepHaa, IIoxo
OPHUEHTHUPYETCs B MaTepHralie (JINHEHHOW U BEKTOPHOM aJireOphl,
AHATUTUYCCKOW reoMeTprH, TUPPEPSHIINATHFHOTO UCIUCIICHUS JIIS
pelIeHus yaeOHbIX 3a/1a4), HE 3HAST MPAKTUKY TPUMCHCHUS
MaTepuaa, JOIyCKaeT CYIICCTBCHHBIE ONTNOKHY;

- HE yMEEeT UCII0JIb30BaTh METO/Ibl U IPUEMBI (JINHEHHOU U BEKTOPHON
anreOpbl, aHATUTHIECKOH reoMeTpuH, TU(PepeHIIHaTLHOTO
VCYHUCIICHUS], TEOPUHU BEPOSITHOCTEW U MATEMATHYECKOU CTaTUCTUKHU
JUTS pelIeHusl y4eOHBIX 3a/1a4), IOIYCKAeT CYIECTBEHHBIC OITNOKH,
HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMU BBITTOJIHSAET
CaMOCTOSITENIbHYIO PadoTy, OOIBIIMHCTBO 3a/1aHU,
IIPEyCMOTPEHHBIX TPOrPaMMOi TUCLUIUIMHBI, HE BBIIIOJIHEHO;

4.1.2. Kputepun olleHKH J0KJIA/1a
KpurtepusiMmu orieHKH JTOKIaga SBJSIOTCS: HOBU3HA MaTtepuajia, 000CHOBAaHHOCTH
BBIOOpA UCTOYHUKOB JINTEPATYPhI, CTETICHb PACKPBITHS CYITHOCTH BOIIPOCa,
[Tpu ycTHOM AOKIIaAe 00yJaromuiicss JEMOHCTPUPYET:
3HAHMA: TEOPETUUYECKOTO MaTepHasia JIJIsl PACKPHITHS CYITHOCTH BOTPOCA, UCTOYHHKOB

JUTEPATYPHL;

YMEHHUS: PACKPBITh CYIITHOCTh H3y4aeMOI'0 BOIIPOCA;
BJIa/leHHe HABBIKAMU: aHAJIN3a U BBIBOJIOB U3y4aeMOU MpoOIeMBbl.

Kpurepuu onieHK#M yCTHOT0 J0KJIaaa

OTJINYHO

00yYaroImuics: IEMOHCTPUPYET:

- 3HaHHWE MaTepuala (MaTeprall CACTEMAaTH3UPOBAH M CTPYKTYPHPOBAH;
caenaHbl 0000IIEHUS ¥ COMTOCTABIIEHUS PA3IMYHBIX TOUYEK 3PEHHUS T10
paccMaTpuBaeMOMy BOTIPOCY, C/IeTIaHbl U apTyMEHTHPOBAHBI OCHOBHBIC
BBIBOJIbI, OTYETIIMBO BHUIHA CAMOCTOSTETILHOCTD CYXKJICHHI, OCHOBHBIE
TIOHSATHS MPOOIEMBI U3JI0’KEHBI TIOJTHO U TITyOOKO)

- TPAMOTHOCTH U KYIIbTypa U3NI0KEHUS;

- JTaeT MpaBUJIbHBIC OTBETHI HA BOMPOCHI aYJUTOPHUH TPH MPE3CHTAINH
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JIOKJIama

XO0poIIo 00yJaromuics: AeMOHCTPUPYET:

- 3HaHMe MaTepuaina (MaTepuall CHCTEMaTH3UPOBAH U CTPYKTYPUPOBAH;
c/ienanbl 0000UICHNS U CONIOCTABIICHUS Pa3IMYHBIX TOYEK 3PEHUS 110
paccMaTprBacMOMY BOIIPOCY, C/IENIaHbl M apIyMEHTUPOBAHBI OCHOBHBIC
BBIBO/IbI)

- Ia€T HETOYHBIE OTBETHI HA BOIIPOCH! AYAUTOPHH TIPH MTPE3CHTALUH
J0KJIa1a

Y/10BJIETBOPHUTEJIHLHO oOyJaronuics AeMOHCTPUPYET:

- HETIOJIHOE 3HaHue MaTepuana (B MaTepualie IpeaCcTaBlIeHa O/IHa TOUKa
3peHusi, OTCYTCTBYET CAMOCTOATEIBLHOCTD CYKIACHHI)

- HE OTBEYAET Ha BOIIPOCHI ayIUTOPUH ITPU NIPE3EHTALUH JI0KJIa/1a

Hey/10BJIETBOPHUTEIHLHO oOyuaromuincs:
- HE BBINOJHUI JOKJIAJT

4.1.3. Kputepun o1leHKH BBINOJIHEHUSI KOHTPOJIbHBIX (CAMOCTOSITEILHBIX) padoT
[Ipy BBIMOJHEHUN KOHTPOJIBHBIX (CAMOCTOSITENBHBIX) pabOT OOyYarolmuiics

JIEMOHCTPUPYET:

3HAHMA: TEOPETHUYECKOr0 MaTeprasa o U3y4YeHHON TeMe WK pa3eny;

YMeHHsI: IPUMEHSITh TEOPETUUECKUM MaTepua JIJisl pelieHus y4eOHbIX 3a/1ad4;

BJaJleHHe HABBIKAMM: MaTEMaTUYECKUMHU METOJaMU B  PEIICHUM  3ajady,
BO3HUKAIOIIMX B MPO(ECCHOHATBHON TMPaKTUKE W HAYYHO-HCCIIEA0BATEIbCKON
JEATEIIbBHOCTH

Kpurepnu onieHKH BbINOJHEHUS KOHTPOJbHBIX (CAMOCTOATEIbHBIX) padoT

OTJHMYHO 00yJaroImuics: 1eMOHCTPUPYET:

—  TOJHOCTBIO  BBINOJHEHHYIO paboTy; B  JIOTHYECKHX
paccy)kIeHHIX M OOOCHOBAaHMU pEIIEHUS HET MNpoOeNoB MU
OlMOOK; B PEIIEHUU HET OIMOOK (BO3MOKHA OJJHA HETOYHOCTb,
OIMCKa, HE SABIAIOLIASCS CIEICTBUEM HE3HAHUS WJIN HENOHUMAaHUs
y4eOHOTr0 MaTepuana);

X0pOo1Io 00yYaroImuics: 1IeMOHCTPUPYET:

—  TOJHOCTBIO BBIIIOJHEHHYIO paboTy, HO 00OCHOBaHUS LI1aroB
pelieHuss  HeIOoCTaTOYHbl  (eclid  yMeHHe  OOOCHOBBIBATH
paccyXJeHHUs He SBISIIOCH CIEHUAIBHBIM OOBEKTOM IPOBEPKH);
JIOTyIllEHa OJlHA OLIMOKAa WM JABa-TPU HEIOoYeTa B BBIKJIAJIKAX,
PHUCYHKaX, yepTexax Wi rpadukax (eciau 3TH BUAbl paboThl HE
SIBJISITUCH CIIEIMATIbHBIM 00BEKTOM MPOBEPKH).

Y/10BJIETBOPUTEJIHHO oOyJaronuics: JIeMOHCTPUPYET:

—  paborty, TAe MONyIIeHbl 0ojee OJHOW OMMOKK WiH OoJee
JABYX-TPEX HCAOYCTOB B BBIKJIAJKAX, YECPTECIKAX WA l"pa(bI/IKaX, HO
CTYJICHT BIIaJieeT 00s13aTEILHBIMU YMEHUSIMHU.

Hey/JI0BJIETBOPUTEJIBLHO | O0yJaroImuics:

—  JIOMYCTWUJ MpPHUHUUIHAIbHBIE OIIMOKKM B  BBIIOJHEHUU
3aJJaHUi, MOKa3aBIINe, YTO CTYACHT HE BIaJeeT 00sA3aTeIbHBIMU
YMEHHSIMH 110 JAHHOM TeMe B MOJIHOM Mepe.

4.1. 4. Kputepum olleHKHU BbINOJHEHNS TUIIOBBIX PACYETOB
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[Ipu BBIMOJTHEHUU TUTIOBBIX PACUETOB OOYHAIOIIUIICS JEMOHCTPUPYET:
3HAHMA: TEOPETHUUECKOr0 MaTepuasa o U3y4YeHHON TeMe WK pa3Jeny;
YMEHHUS: IPUMEHATh TEOPETUUECKUI MaTepual AJid pelieHus yueOHbIX 3a/1a4;

BJIaICHUEC HaBbIKAMH: B PCIICHHUMKM 3ajJa4d, BO3HHKAIOIIUX B HpO(i)eCCI/IOHaHBHOI;'I

IMIPAKTHUKC U Hay‘lHO-HCCHeI[OBaTeHBCKOﬁ ACATCIBHOCTHU

KpI/ITepI/II/I OLCHKH BBINMMOJHCHHUS THIIOBLIX PacCu€TOB

OTJIMYHO 00y4aroImuics: IEMOHCTPUPYET:

—  IIOJHOCTBIO  BBIIIOJHEHHYIO paboTy; B  JIOTHYECKHUX
paccy)KIeHUsAX M OOOCHOBAaHMU PpELIEHUS HET MNpo0esoB MU
omKOO0K; B PEICHUH HET OMIMOOK (BO3MOXHA OJHA HETOYHOCTb,
OIMCKA, HE SBJISIOIIASACS CIIEACTBUEM HE3HAHUS WM HEIOHUMAaHUS
y4e0HOro Marepuana);

oOyuJaroruics

X0po11I0 00yYaroImuics: 1eMOHCTPUPYET:

—  TIOJIHOCTHIO BBIIOJIHEHHYIO paboTy, HO 0OOCHOBAaHHUS IIAaTrOB
pelieHusl  HEelOCTaTOYHbl  (€clii  yMEHMEe  OOOCHOBBIBAaTb
paccyX/ieHUsl He SIBISUIOCH CHEIHabHBIM OOBEKTOM IPOBEPKH);
JIONyLIeHa OJHa OIIMOKa MM JBa-TPU HEJO0YeTa B BBIKJIAJKaX,
PHUCYHKaX, YepTexax Wi rpadukax (eciau 3TH BUABI pabOTHl HE
SIBJISUIUCH CIIELUAIbBHBIM O0BEKTOM IPOBEPKH).

oOyuaroruics

Y/10BJIE€TBOPUTEILHO 00yJaromuics JIEMOHCTPUPYET:

- paboty, Tae momyuieHbl O6osiee oJHOM omuOku win Oolee
JIBYX-TPEX HEIOYETOB B BBIKJIAJIKAX, YSPTEKAX WM rpadukax, HO
CTYJICHT BIIaJIceT 00sI3aTCIIbHBIMU YMCHUSIMHU.

oOyyJaronuics

HEY/JI0BJIETBOPUTEJIBLHO | OOyJaroIuics:

—  JIOMYCTWJI TPUHIHUINUAIBHBIE OIMMOKM B BBINOJHEHUU
3a/IaHM, MOKA3aBIKE, YTO CTYAEHT HE BJAJECET 005S3aTelbHBIMU
YMEHUSIMHU 10 JAHHOW T€ME B MOJIHOU Mepe.

oOyuaroruics

4.1.5. Kputepun o1leHKH /1Jis1 MUCbLMEHHOT0 0Npoca
[Ipu nmucrkMeHHOM OTpoce OOYUYAIOIIHIICS T€MOHCTPUPYET:
3HAHMSA: TEOPETUUECKOTO MaTepuana JJisg PEIIeHUs] CUTYyallMOHHBIX 3aj1ad,
YMEHHUS: PelIaTh CUTYallMOHHBIC 3a/1a4U
BJIa/IeHHEe HABBIKAMM: aHAJIM3a U3y4YaeMOW CUTYyaIl1H.

Kpurepuu oueHkr nMcbMEHHOI0 OIpoca

OTJIMYHO OTBET Ha BOIIPOCHI 3aJla4i JaH IMPaBHUJIbHO. OO0B-scHEHNE xoja eé
peHiCHuA no,upoGHoe, oCICa0BaTCIBHOC, T'paMOTHOC, C
TECOPCTUUCCKUMU 000CHOBAHUSAMH (B TOM YHCJIC U3 JICKIITMOHHOI'O
I(yp-CS.); OTBCTBI HAa AOMOJHUTCIBLHLIC BOIIPOCHI BCPHBIC, ‘léTKI/Ie,
IMPOTOKOJ 3aITI0JIHCH.

X0po1Io - OTBET Ha BOIPOCHI 3a7aydl JaH MpaBUIbHO. OOb-sCHEHHE
Xofa €€ pemieHus MoApoOHOE, HO HEJOCTATOYHO JIOTMYHOE, C
€MHUYHBIMH OIIMOKaMU B JETaJSIX, HEKOTOPBIMU 3aTPyIHEHUSIMU
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B TEOPETHYECKOM OOOCHOBaHWHU (B TOM YHCJE M3 JICKIIMOHHOTO
MaTepI/Ia-Ha); OTBCTHI HA OOITOJITHUTCIBHBIC BOHpOCLI BepHHe, HO
HEJOCTAaTOYHO YETKHUE.

Y0BJIETBOPHUTEILHO - OTBETHI HA BOIIPOCHI 331a4 JJaHbI MPaBUIbHO. OOBsICHEHHE
X0Jla €¢ PelICHHs HEOCTATOYHO TIOJTHOE, HE-TIOCIIeI0BATEIbHOE, C
omuOKamu, cI1abbIM TEOPETHIECKUM 00OOCHOBAHHU-EM (B TOM YHUCIIE
JCKIIMOHHBIM ~ MaTepuajoM); OTBETHl Ha JIOMOJIHUTENIb-HBIE
BOIIPOCHI HEJIOCTATOYHO YETKHUE, C OIIMOKAMH B JCTAJIAX, IPOTOKOIT
3aII0JIHCH YaCTHYHO WU C OIIHOKaAMHU.

HEY/JI0BJIETBOPUTEIbHO | — OTBETHI HA BOINPOCHl 3aJla4d  JIaHBl  HENIPABHIIBHO.
OObsicHeHne xonma €€ pelleHUs JaHO HEMOJHOE, Hero-
cleIoBaTeNIbHOE, C TpyObIMH OIMMOKaMu, 0€3 TEeOopEeTHYIEeCKOTro
00OCHO-BaHUS;  OTBETHl ~ HA  JIONOJIHUTEIILHBIE  BOIPOCHI
HEeMpaBUJIbHbIE (OTCYT-CTBYIOT), MPOTOKOJ HE 3alOjHEH WU
COJICPKHUT OIMMMOKH, HETOYHOCTH.

4.2. 6. Kputepuu oleHKH BBINMOJHEHNsI TECTOBBIX 3aIaHUIi
[Ipu BBITTOTHEHUH TECTOBBIX 3aIaHUI 00YUAIOIIHICS JEMOHCTPUPYET:
3HAHMSI: OCHOBHBIX MAaTEMaTHYCCKHX IIOHATHH W METOJIOB H3y4aeMOH TEMBbl HJIU

pazzena.
KpnTepnn OIICHKH BBIINIOJIHCHUA TECTOBbIX 33I[8HI/II7[

OTJIUYHO o0y4aromuics AeMOHCTPUPYET:

— TMPaBWIBHOCTh OTBETOB HE MeHee ueM 85 % TECTOBBIX 3aJIaHUI;
XOpo11o o0yyJarouuics 1eMOHCTPUPYET:

- MPAaBIJILHOCTH OTBETOB HEe MeHee ueM 70 % TecTOBBIX 3a/laHuii;

YI0BJIETBOPHUTEIbHO 00yYaromuics: IEMOHCTPUPYET:

— TPaBWIBHOCTH OTBETOB HEe MeHee 51 % TecTOBBIX 3aJaHMii,
HEY/10BJIETBOPUTEIHLHO oOyJarommics:

- MPaBWIBHOCTH OTBETOB MeHee 4eM Ha 50 % TecTOBBIX 3a/laHui.

Pazpadbomuux(u): ooyenm, Kupunnoea T.B.
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