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1. [lepeyeHb KOMNETEHIIUI ¢ YKa3aHMEM ITanoB UX GOpMHUPOBAHUSA B Mpouecce OCBOCHUS
oron

B pesynbrare m3yueHus QUCHMIUIMHBI «MaremaTtuka (06a30BbIii ypOBEHb)» OoOydarouiuecs, B

coorBercTBUU ¢ ®PI'OC BO no Hampasienuto noarorosku 35.03.07

Texuomorus IMpOU3BOJCTBA U

nepepadboTKH CeNbCKOXO3SIMCTBEHHON MPOIYKIIMH, YTBEPKIEHHOTO IpUKa3oM MuHHCcTepcTBa 00pa3o-
BaHus ¥ Hayku PO ot Ne ot 17.07.2017 1. Ne 669, dhopMupyIOT Ciieayromue KOMIETCHITUH:

- «Crioco0eH pemnath TUIIOBBIE 3a/1a4i MPO(PECCHOHANTBHON AEATEIbHOCTH Ha OC-HOBE 3HAHHN

OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHUX, €CTECTBEHHOHAYUHBIX U 00-11enpo(ecCHOHATBHBIX JTUCIUILUINH
C MPUMEHEHUEM MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui» (OITK-1).

®opMupoBaHue KOMIIETEHIUI B Mpolecce H3yYeHUs1 TUCHUILINHBI

«MaremaTuka (0230Bblil YpOBEHb)»

Komnerenius CTpyKTypHBIE 3JIEMEHThI KOMIIE- DTansl Bu et OueHouHbIe

Kon | HaumenoBanue | TeHIUU (B pe3ysibrare ocBoeHUss | ¢opMupo- | 3aHs- CpeAcTBa s

JUCIHUIUIMHBI 00YYaroIui JOHKEeH BaHUs TUW JJ1 | OLIEHKH YpOB-
3HATh, YMETh, BIAJIETh) KOMIIe- ¢dop- | Hs chopmupo-
TEHIIUU B | MHPO- BaHHOCTHU
nporecce | BaHUS | KOMIICTCHLIUH
OCBOGHHUS | KOMIIe-
OI1OII TEeHITUHN
(cemectp)”
1 2 3 4 S) 6

OIIK- | «Cnocoben 3HAeT: OCHOBHBIC MOHATUS U Me- 1 JeK- Hoxunan/ Te-

1 pemaTh TUIO- | TOJBl MAaTEMaTHYeCKOrO aHaju3a, 11, CTOBBIE 3a/ia-
BbIC 33/1a4U JTUHEHHON anreOpbl U aHaIUTHYe- /NIpaKTH | HUS/TUTIOBOU
npodeccuo- CKOM T€OMETPHH,. qe- pacuet/
HaJIbHOU Aesi- yMeeT: MPHUMEHSITHh I[OJIyYeHHBIE CKHE- /KOHTpOJIbHAS
TEIbHOCTH Ha TEOPETHUYECKHE 3HAHMS JUIS pellie- 3aHd- pabora, ycT-
OCHOBE 3HAaHUHM | HUSA y4eOHBIX 3a]a4 MO0 MaTeMaTH- THE HBII OTpOC,
OCHOBHBIX 3a- K€, a TaKK€ OCYILIECTB-ATh MaTe- MUCHhMEHHBIN
KOHOB MaT€Ma- | MaTU4YeCKHe TIOCTAHOBKHU  IIpO- oIpoc
TUYECKUX, CTCHIINX TPHUKJIAJHBIX 3a7]a4, BbI-
€CTECTBEHHO- OupaTh METOJIbI MX PEIICHUS U HH-

HAyYHBIX H TEPIPETUPOBAThH TIOTydaeMble pe-
obmenpogec- | 3yabTaThl

CHOHAJIbHBIX BJajieeT: OCHOBHBIMH METOIAMHU
JUCIUILINH C pelleHrs MaTeMaTHYeCKHX 3a/1ad C
MPUMCHCHHEM | MPUMEHEHUEM WH(POPMAIMOHHO-
MH(OPMALMOH- | KOMMYHHMKAIIHOHHBIX TEXHOJIOIHH
HO-

KOMMYHHKAITU-

OHHBIX TeX-

HOJIOTHI»

Komnerenmus OIIK-1- Taxxe popmupyercs B X0/1€ OCBOCHUS JUCIUIUINH: HH(GOpMaTUKa; Gpu-
3MKa; HEOpraHW4ecKas M aHaJIMTUYECKas XUMHs, OpraHuuecKas XUMHUs;pu3nyeckas ¥ KOJUIOMIHAS
XUMHUSI; OMOXMMHMSI; TEXHUYECKHE OCHOBBI IMPOEKTHUPOBAHUS 000pY/HI0BaHUsS MULIEBBIX U NepepadaThl-
BAIOIUX NPEINPUITHN; THAPOMEXAHUUECKUE MTPOLIECCHl B MUIIEBON MPOMBIIUIEHHOCTH; TEXHOJIOTHS
nepepaboTKU MPOIYKIIMKM PACTEHUEBOJCTBA; TEXHOJIOTHUS MepepabOTKU MPOIYKIMH KUBOTHOBOJCTBA.
IIPEeIIUIUIOMHAs IPAKTUKA;TOCYJapCTBEHHAsI NTOrOBasi aTTeCTalusl.



2. Onucanue nmokasaresieil U KpuTepreB OLEHMBAHUA KOMIIETEH U
Ha Pa3JIHYHBIX 3Tanax ux GopMUPOBaHNSI, ONMMCAHUE IIKAJ OLleHUBAHUS

Hep €YCHDb OIICHOYHBIX CpeL[CTB*

/o

HawnmenoBanue ore-
HOYHOT'O CPEJICTBA

Kpatkas xapakrepucTuka oneHou-
HOT'0O CpEACTBA

[IpencTaBnenne OreHOYHO-
ro cpeactsa B @OC

JIOKJIaz

MPOJYKT CAMOCTOSITEIBHOM paboThI
o0yyaroierocs, nNpeACcTaBIsIOIUN
cO0OM KpaTKOoe M3JI0KEHHE B yCT-
HOM BHUJC IMOJIYYCHHBIX PC3yJibTa-
TOB TEOPETHYECKOTO aHAITN3a
oTpe/IeIeHHON HaydyHOU (yueOHO-
UCCIIEIOBATEIILCKOM) TEMBI, T]Ie
aBTOP PaCKpPbIBACT CYTh HCCIIEIye-
MOW TIpOOJIEMBI, TPUBOAUT Pa3INy-
HBIE TOUKH 3PEHHsI, a TAKXKE COO-
CTBCHHBIC B3IJIsIJIbI HA HEE

TEMBI JIOKJIA[0B:

KOHTPOJIbHAs paboTa

CPENCTBO MPOBEPKU YMEHUN IIPU-
MEHSATH I0JyYEHHbIE 3HAHUS AJIs
pelIeHus 3a1a4 OIPEACICHHOTO
THUIIA T10 Pa3zeily UiIN HECKOJIbKUM
pasgenam

KOMIIJICKT KOHTPOJIbHBIX
3a,HaHHﬁ I10 BapuaHTaM

TumnoBoii pacuer

CpencTBo IpoBEpKH YMEHHUI MpuU-
MEHSATD MMO-TyYEHHBIC 3HAHUS 10
3apaHee ONpe/IeICHHON METOIUKE
JUISL pELIEHUS 3a]1a4 WU 3aIaHu I
10 MOJIYJIIO WJIM IUCLUIUIMHE B LIe-
JIOM.

KomiutekT 3amanuii nis
BBIIIOJIHEHUS TUIIOBOMIO
pacuer

TECTUPOBAHHUC

METO/[I, KOTOPBIH MO3BOJISIET BBI-
SBUTb YPOBEHb 3HAHUM, YMEHHUU U
HaBBIKOB, CIIOCOOHOCTEN M IPYrux
Kau4eCTB JJMYHOCTH, a TAKKE UX CO-
OTBETCTBHE ONPEJEICHHBIM HOP-
MaM IyTeM aHaJIn3a CIoCOOOB BhI-
MOJIHEHUs1 00yJaroIuMHUcs psijia
CHEIMAIbHBIX 3aJaHHI1

0aHK TECTOBBIX 3aJaHUI

cobecenoBanue (ycrt-
HBII OIPOC)

CpencTtBo  KOHTpPOJs, OpraHu30-
BaHHOE KakK CIIeIHalibHas Oecena
nefgarorndeckoro  paboTHUKA C
0o0ydJaronMcss Ha TEMBbI, CBSI3aH-
HbIE C U3YyYaeMOW IUCLUIUIMHOMN, U
paccunTaHHOE Ha BBISICHEHHWE 00b-
eMa 3HaHM oOydaromierocs To
OTIPENICTICHHOMY  pa3feily, TeMe,
npobieme U T.I1.

Bormpocst 10 Te-
MaMm/pazzieniaM  JTUCHUTLIN-
HBI

[TruceMeHHbIN onpoc

CpencTBo KOHTPOJIA, MpeanoJiara-
IOIee BBINIOJHEHNUE MUCbMEHHBIX
3aJlaHUi, U pac-CYMTAaHHOE Ha BbI-
sCHEHHe oObeMa 3HaHMU 00Oyuaro-
Hie-rocs MO ONpPENEICHHOMY pas-
Jeny, Teme, npoOieMe U T.I

KOMILUIEKT 3aJaHui 1o Ba-
puaHTam




IIporpamma oueHMBAHHUA KOHTPOJIMPYEMON THCHUTIMHBI

Tao0muma 1

Kontponupyemsie pa3- | Kog koHTponupyemon
No TPOHpY p /L KOHTPOJIHPY HaumenoBanme
JICITBI KOMITETCHIIMHU (WU €€
/11 OIICHOYHOT'O CPE/ICTBA
(TeMbl JUCHUILINHBI) 4acTH)
1 2 3 4
1. | DaeMeHThl  THHEWHOM OIK-1 TUTIOBOH pacyet Nel, TecTupoBaHUE, KOHTPOJIb-
anreOphl. ' Has pabora Nel, ycTHBIH onpoc
2. | DnemeHTBI BEKTOpPHOM OIK-1 TUATIOBOH pacueT Nel ,koHTponbHas padora Nel,
anreOpol ' YCTHBIM OITPOC,TECTOBBIE 3a/1aHUS
5. | duddepenuunansaoe OIK-1 THIIOBOM pacuer Ne2, KOHTPOJIbHAs paboTa
UCYHMCIIEHHE (YHKIHHY. ! No2T1 ectoBble 3a0aHUA
6. | UnTerpansHoe wucuuc- .
. KOHTpOJIbHAs paboTa Ne3, ycTHBIN omnpoc, TecTo-
JeHue (QYHKIHMU OJHOMN OIIK-1,
., BBIC 3a/IaHUs, TOKIA]
MEPEMEHHOM.

Onucanmne nmokasarejiei u KPpUTEPHUEB ONCHUBAHUA KOMIIETEHIINIi 110 aucuuminHe «MaremaTu-
Ka» Ha Pa3JIHYHBIX TallaxX UX (l)OpMHpOBaHI/Iﬂ, OITHCAHHUE€ HIKAJI OLICHUBAHUA

Kox xomme- | [Tnmanupyembie ITokasarenu u KpUTEPHUH OIICHUBAHUSI PE3YJIHTATOB O0YUICHIS
TEHILIMH, 3Ta- | PE3yJbTaThl | HIDKE IIOPOTOBOTO | TIOPOTOBBIA | MPOJBUHYTHINA | BRICOKUHN YpO-
bl OCBOCHHUS o0y4YeHHS YPOBHS YpOBEHB YpPOBEHB (XO- | BEHb (OTINY-
KOMITCTCHITH (neynoBieTBOpH- | (YIOBIETBOPH- por1Io) HO)

TEJIbHO) TEJIbHO)

1 2 3 4 5 6
OIllK-1 3HAem: OCHO8- |0OyUaWulics He |00yuarwuics |00yuarwuics |00yuarnuuics
1 cemecmp Hble NOHSAMUSL U | 3HAem 3HA4U- O0eMOHCMpPUpY- | 0eMOHCMPUPY- | OeMOHCIPUPY-

Memoovl Ma- | MeNbHOU Yacmu | em 3HaHUs em 3Hauue em 3HaHue au-
MeMAmMuUyYecKko- |NpPocpammHo20o MONILKO OCHOG- | MAMepuana, He | HeuHou U 6eK-
20 ananusza, Mamepuana, nio- |Ho2o mamepu- |0OnycKaem MOpPHOU aneeo-
JIUHENHOU an- | X0 OpueHmupyem- |aida, Ho He 3HA- |CYUecmeen- | pul, aHaIumu-
2eb-pvl U ana- | ca 6 mamepuaie, 8 |em demainel, |HbleHeMOYHO- |4eCKOl 2e0-
JUMUYECKOLL NOHAMUSIX U Me- | QonycKaem cmu Mempuu, Ough-
eeomempu, MoOax TUHetHOU U | HeMOYHOCIMU 8 Gepenyuans-
BEKMOPHOIL aJl- Gpopmynupos- HO20 Ucyucie-
2ebpvl, aHanumu- |Kax, Hapyuwaem HUsl, NPAKMUKU
YecKoll ceomem- | 102UHeCKyHO npUMeHeHUs.
puu, oupgepen- |nocredosa- mMamepuana,
YUATLHO2O UCHUC- | METbHOCTb 8 ucuepnvlearo-
JleHus, U3NI0dHCEeHUU we u nocieoo-
NPOSPAMMHOZO 8amebHo,
mamepuana uemKo u 10-

2UYHO U3na2a-
em mamepuar,
Xopouio opu-
eHmupyemcsi 6
mamepuaine, He
3ampyoHsemcs
¢ omeemom
npu 8uoousMe-
HeHuu 3a0aHutl




ymeem: npume- |He ymeem UcCnofivb- |8 yeiom 8 yenom cghopmuposan-
HAMb NOJYYEH- |308amMb MEmMoObl U |yCneuHoe, Ho | ycneuwHoe, Ho |Hoe yMeHue
Hble meope- npuemsl 0Jisl pe-  |He cucmemHoe |codepacawjue | npuMeHsmy
muyeckue 3Ha- |uenus 3a0ay 8 VMeHue npume- |Omoenvhble U3yyeHmbvle
HUs OJisl peule- |npogeccuonanv- |HAmMbv uzyieH- |npobensi, yme- |meopemuue-
HUS yUeOHbIX — |HOU OesimeNbHO-  |Hble meopemu- |Hue npume- cKkue gaxmol
3a-0ay no ma- |cmu 0onyckaem  |ueckue pakmol |HAMb U3yueH- |0 peueHus
memamuke cyuwjecmeennvlie |0/ peuleHus — |Hvle meopemu- |3a0ay 6 npo-
owmubdKuU, Hey8e-  |3a0au 6 npo-  |ueckue ¢hakmul |peccuoHansb-
PpeHHo, ¢ bonbuu- |eccuonanv- | 0as pewieHuss  |HOU Oestmennb-
MU 3ampyoOHeHUs- |HoU Oesmenb- |3a0ay 8 npo-  |HOCmu
MU 8bINONHAEM HoCmu geccuonany-
camocmosmelv- Holl Oesimelib-
HY10 pabomy, HOCMU
O601bUUHCIEO
3a0anutl, npeoy-
CMOMPEHHBIX NPo-
2pammon oucyu-
NJIUHDL, He 8bINOJI-
HEHO
énadeem: oc- |obyuarowuiica He|8 yenom |8 yenom|ycnewnoe  u
HOBHbIMU Me-  |8lladeem HABbIKA-|yCneuinoe, HO|ycneuwinoe, HoO|CucmemHoe
mooamu pewie- |Mu  NPUMEHEHUsl|He CUCmeMHOoe|codepacaujee |8laoeHue
HUS Mamema- | MamemMamuyecKux |81aoenue omoenvHbvie HABbIKAMU
MUYECKUX 3a-  |3HAHULL U Memo-|Ha8blKamu npobenvt  unu | nPUMEHeHUs.
oau ¢ npume-  |008 Npu peuwlenuu |NPUMEHeHUs.  |Conposoxicoa- |mamemamuye-
HeHuem UH- NPUKIAOHbIX — 3a- | Mamemamuye- |lOujeecs  OmM-|CKUX 3HAHUL U
¢dopmayuonno- |0ay,  Oonyckaem |CKUX 3HAHUL U|OelbHbIMU Memooos -
KOMMYHUKAYU- |CYWecmeeHHbvle | Memo0o8  Jiu-|oumudKamu HeUHOU U 8eK-
OHHBIX MEXHO- |OWUOKY, C OO0Nb-|HEeUHOU U BeK-|8ladeHue MopHOU aneeo-
02Ut wumMu  3ampyoHe-|MOPHOUL aneed- | HasvlKamu pbl, aHanumu-
HUAMU BbINOJIHAEM |pbl,  AHAIUMU- | IPUMEHEHUs. | 4eCKOoU 2eo-
camocmosmenb-  |4eckotl 2eo- | mamemamuie- |mMempuu, Oug-
HYI0 pabomy, |mempuu, Oug-|cxux sHamuu u|gepeHyuanno-
O0NBUUHCINEO Gepenyuans- | Memooos8  u-|HO20 ucqucie-
3a0aHull  npeody-|Ho20 UCHUCTe-|HEeUHOU U 6eK-|HUs npu peuie-
CMOMPEHHIX NPO-|HUA Npu peule- | MOPHOU aneed- |Huu  Npuxiao-
2PaMMOU  OUCYU- |HUU  NPUKIAO- |pbl, AHAIUMU-|HbLIX 3a0a4 U
NIUHbL He B6bINOJI- |HbIX 3A0ay yeckou  2eo-|uHmepnpemu-
HEeHO Mempuu, Oug-|posamv  nOIY-
Qepenyuans- |uaemvie  pe-
HO20 ucyucie-|3y16mamol

HUs npu peuie-
HUU  NPUKIAo0-
HBIX 3a0ay




3. TunoBbie KOHTPOJIbHBIE 32JJaHNSI UJIM HHbIE MATEPHAJIbl, HEO0OX0AMMbIe /ISl OLIEHKH 3HAHM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH,
XapakTepu3youmx 3Tanbl opMUpPOBaAHUS KOMIIETEHIUIH B IIpoLecce 0CBOEHUs
o0pa3oBaTe/ibHOI POrpaMMBbl

3.1. BX0oHO# KOHTPOJIb

Ha nepBoMm 3anstuu no y4yeOHOH nucuuruinHe «Martematuka (0a30BbIi YPOBEHB)»» Mpenry-
CMOTPEH BXO/HOM KOHTPOJIb, KOTOPBIN MPOXOIUT B (hOPME TECTUPOBAHUSI.

Henv nposeoenus 6xo0H020 KOHMPOA:

- HACTPOUTH 00Y4aeMOro Ha JaHHYIO IPEAMETHYIO 00J1acTh;

- IPOBEPKA UCXOTHOTO YPOBHS 3HAHUM;

- OIPENEIUTh FTOTOB WM HE TOTOB JaHHBIA 00y4daeMblii K paboTe 1Mo Kypcey;

- IMarHOCTHUPOBATh MO Pe3yjbTaTaM BBITOJHEHHS BXOJHOTO KOHTPOJISA MPOOENbl B 3HAHHUAX
00yJaeMbIX.

CopepxaHue TECTOB CTPYIIIMPOBAHO BOKPYI OCHOBHBIX pa3JielOB LIKOJIBHOIO Kypca MaTema-
tuku: "Uucna u Beruucienus", "BeipaxeHus u ux npeobOpazoBanus’, "YpaBHEHHs U HEpaBEHCTBA',
"Oynknus", "I'eomerpudeckue Gurypsl. 3mepenue reomerpuyeckix BeaunuuH". Pe3ynbraTsl BXOTHO-
r0 KOHTPOJISI KOHTPOJISI HCTIONB3YIOTCSI IPU MPOBEACHUH TPOMEKYTOUHOM aTTeCTalluu.

Tect No 1

Yacrs |

4
1) Haiinute 3HaueHue BeipakeHuss +2X+1 1npu X = e

4
B. 3 b.1 I mpu X = —5 BBIPXKEHHUE HE UMEET CMBICTA

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

A. A=M ]5.A=E B.A=i . A=Nt
A t N

3)  Cpasrure a’m a®, ecimi m3BecTHO, uTo 0 < a <1

A. a%<a® b.a%> a® B.a*=a° I'. Jloa cpaBHEHHUs HE XBaTaeT JaHHBIX.
4) Jliia Ouosiornyeckoil 1abopaTopuu KymUiInd ONTHUYECKUNH MUKPOCKOII , KOTOPBIM JaeT BO3MOXK-
HOCTb Pas3IndUTh 00BEKTHI pasMepoMm 10 2,5 ‘10™ cM. BeipasuTe 3Ty BeJUUUHY B MUJTUMETPAX.
A. 0,0000025 mm.  B. 0,000025 mm.  B. 0,00025 mm.  T'. 0,0025 mm
5) B nByx Oubmamorekax ObLIO OAMHAKOBOE KOJIMUYECTBO KHUT. Yepe3 ron B mepBoi OHOIMOTEKE
YKCIIO KHUT yBenuumiock Ha 50%, a Bo BTOpoii- B 2 pa3a. B kakoii OubnroTeke KHUT cTajno 0osblie?

A. B nepBoii 6ubnmoreke

b. Bo BTOpOIi OMbIHOTEKE

B. Kuur ocranocs mopoBHy

I. Jns oTBeTa He XBaTaeT JaHHBIX

6) VrpocTure Beipakenue (a — 4)? — 2a(3a — 4).
A. -5a%+16

b. -5a®+8a—16

B. -5a%+8

I. -5a®2+8a—4

. )
7) Kakoe n3 njaHHBIX BEIDAXKEHHI HE PAaBHO 8 ?

J5 J15 V5 J5
A= B B. rg
6



a’+3a
=

8) Cokpatuth 1po0b

OrtBer:
9) Pemure ypaBHeHne 3x%+ x =0
OrtBer:
10)  BeruucauTe KOOPAUHATHI TOYKH MEPECEUCHHUS MPSIMBIX
2x +3y=-12 u 4x—-6y=0.

OrtBer:
11) Benocuneauct OT 03epa A0 JAECPEBHU €Xall CO CKOPOCThIO 15 KM/4, a 00paTHO — CO CKOPOCTHIO
10 xM/4. CKOJIBKO BPEMEHH YIIUIO y HEro Ha JIOpory OT 03epa JI0 JePEBHHM, €CIIU Ha BECh IyTh TyJa
o0paTHO Benocuneauct 3atpati 1 u?

[TycTb x 4 — BpeMsi, 3aTpayeHHOE Ha JIOPOTY OT 03epa JI0 JepeBHU. Kakoe U3 ypaBHEHHI COOTBETCTBY-
€T YCIIOBHIO 3aJ1a4n?

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 OOJIbIe 3HAYEHUI BHIPAKCHHUS
10x +1?

A. IIpu x >-1.5

b. IIpu x <-1.5

B. IIpu x <0.5

I. IIpu x > 0.5 Vi

13) Ha pucynke uzobpaxer rpapuk GyHKIIUH \ ]
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 pu CpaBHEHUH YICHOB

3TOH MMporpecCruu 3HaK HEPABCHCTBA IMOCTABJICH HeBepHO?

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

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

15) B npsmoyroasaoM TpeyronbHike ABC yron C=90°, AC=4 cm, BC=7cm. Haiinure paccrosinue
ot Touku B 1o npsimoit AC.

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

17) Yupocture BblpakeHHE:

4a-9 2a
a— | 2a———
( a—Z) ( a—2)



18) U3 ropona A B ropoa B, paccrosaue mexxay kotopbiMu paBHO 300kM, Beiexan aBToOyc. Yepes 20
MUH HaBCTpedy eMy U3 B B A Bblexal aBTOMOOWIIb U 4epe3 2 4 mocie Bbie3aa BCTpeTuin aBrodyc. C
KaKOH CKOPOCTBIO €XaJl aBTOMOOMIIb, €CJIM U3BECTHO, UTO OHA Obl1a Ha 20 KM/4 OOJIBIIIE CKOPOCTH aB-
ToOYyca?
3.2. lokaaambl
Ilenb BHINOJIHEHHS TOKJIA/IA:
- OIICHUTH CTENCHb FTOTOBHOCTH OOYYAIOIIETOCsICS K CAMOCTOSITEIbHOMY BBIOOPY aKTyallbHBIX
po0JIeM JUCIUILTUHBIL.
- OBJIaJICHHE HABBIKAMH CHCTEMATH3allMU MaTepualia, Pa3BUTHE YMEHUE KOHKPETU3UPOBATh U
00001aTh Mpo0IeMbl HA OCHOBE aHaJIM3a MaCCUBA HAYYHOU JINTEPATYPHI IO BEIOPAHHOM TEME.
Jlokita olieHuBaeTCs o 6-0aTLHOM CHCTEME B paMKax TBOPYECKOTO PEUTHHTA.
PexomeHyemas TeMaTHKa JTOKJIAI0B TI0 JUCITUILINHE TPUBECHA B TaOIHIIE.

Tabmuua
Tembl 10KJI210B, peKOMEH/IyeMble K HANIMCAHUIO NPU W3YyYeHUH THCHUTIHHBI
«MaremaTuka»
Ne i/ TeMbl 1OKIIan0B
1 2
1 | «YucneHHble METOABI pEIIEHUs SKCTPEMAIbHBIX 3a71au»
2 | IloHsATHE O YHUCIEHHBIX METOJaX PelIeHns: OObIKHOBEHHBIX AU depeHInanbHbIX YpaBHEHUH
3 | «Meros HAMMEHBIIUX KBAJIPATOBY.
4 | «MaremaTHKa - S3bIK aX I[MO3HAHUS MUPa»
5 | IlpumMeHeHue KpUBBIX BTOPOTO MOPSIKa B KOMIIBIOTEPHBIX CHCTEM
6 | CymmmpoBaHue pacXOAsIINXCs PSIOB
7 | KOHCTpYKTHBH3M U MHTYMLIMOHU3M B MaTeMaTHKE
8 | Jlormueckoe 000CHOBaHHE MaTEeMaTHKU
9 | Meroa MaTeMaTH4eCKOM HHIYKLIUU
10 | I'mnepKOMIUIEKCHBIC YHCIIa
11 | bunapHas cucTemMa CUMCIEHus.
12 | CummeTpuu B )KHBOU pHUpoJie
13 | AnreOpandeckne KpHBbIE
14 | MHoromepHbl€ IPOCTPAHCTBA.
15 | IInomaau u norapudmsl
16 | Bo3pacTaromue nocieaoBaTelIbHOCTH
17 | lunamuueckue CUCTEMBI U aTTPAKTOPbI
18 | Xaoc u ero MaremMaTH4ecKoe ONMCaHHe.
19 | ®pakTasnbl B 5KOHOMHKE
20 | DxoHOMHYECKHE MOJEIHA

3.3 KonTposabHbIe padoThl

Lenv konmponvhoti pabomul: yrayOUTh, CACTEMAaTU3UPOBATh U 3aKPEIUTh TEOPETUUECKHE 3HA-
HUS 00Yy4aroLINXCsl; TPOBEPUTH CTENIEHb YCBOCHUS OJTHON WJIM HECKOJIBKHX TEM HJIM BOIIPOCOB.
- TemaTuka KOHTPOJIBHBIX PAOOT YCTaHABIMBAETCA B COOTBETCTBUU C U3YUYEHHOM TEMOIA.
- KOJMYECTBO BapHUaHTOB 3aJlaHUM — 110 TEME ncnob3yeTcs 10 BapuaHTOB 3a/1aHUN.




KonTpoabsHnas padora Nel
«JIeMeHTBI JJMHEHHO ajaredpol
Bapuanrt 1

3aoanue 1 ViccnenoBaTh Ha COBMECTHOCTh CHCTEMY JIMHEHHBIX YPaBHEHUH U PEIIUTH TPEMs Crioco0a-
MHU:

a) mo popmynam Kpamepa;

0) MAaTPUYHBIM METOJIOM;

5X+8Y-Z2=7
X+2Y+3Z=1
2X -3Y +2Z =9

3aoanue 2 Ilpumensiss METOJ UCKITFOUYCHHS HEU3BECTHBIX (MeToa ['aycca), peluTh CuCTeMy JTMHEHHBIX
YpPaBHEHUU.

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

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

KontpoabHnas padora Ne2
«duddepeHunanbHoe HCHUCTCHUE (PYHKIMH HECKOJIBKUX NepeMeHHbIX)
Bapuant 1

3aoanue 1. Haiitu n n300pa3uTh Ha IUIOCKOCTH OOJIACTH OMpeAeieHNs QYHKIHUU JABYX MEPEeMEHHBIX:
X —
Tl
X +y -1

3aoanue 2. Haiitu yacTHBIE TPOU3BOHBIE IEPBOTO MOPsIIKA (PYHKIMNA ABYX MTEPEMEHHBIX:

21. z=Inxy;2.2. z=x’y?;2.3. z=XC0sY.

3ananue 3. Haiftu Bce 4YacTHblEe MPOU3BOJHBIE BTOPOTO MOpsAKa (QYHKIMH JBYX HEPEMEHHBIX:
z =arctg xy .

3aoanue 4. Haiitu npou3BoaHyl0 QYHKIHH Z = B Touke M, (L; 4) mo HampaBIeHHIO BEKTOpa

1
Jy
(L -1).
3aoanue 5. Haittu rpaguent Gynkiun Z = X° —2y® + Xy B 1ouke M, (L, —1).

3aoanue 6. Uccnenosats GyHKIMIo Z = X° + y° —3Xy Ha SKCTPEMyMBL.

KontpoabHas padora Ne3
Bapmuanr 1
«/HTerpajibHoe ucuucaeHrne PyHKIIUN»

3aoanue 1. BeruucnuTh HEONPEI€ICHHbBIN HHTErpal:

1. J'ﬁ‘/%fdx. 2. I3§+;dx. 3. J.(4—3x)e‘3’(dx.
x _

3



4, J‘(x2 +5x+6)0032xdx. 5. J.L 6. jx3+1dx.

X2 +2x+5 X% +Xx
6x? +13x +9 4% +4x+2
[ | RSN
(x +1)x+2) (X +1x? +x+1

7
3adanue 2. Berauciauts HHTETpa Ix cos xdx.
0
3aodanue 3. Beraucauts mwiomans GUryphl, OrpaHMYEHHON JTUHUASAMU Yy = X2, y = N
3aoanue 4.. Haiitn 006beM Telna, MOJy4EHHOTO BPAIIEHUEM TUIOCKOHW (DUTYpbI, OTpaHUYEHHOW JIMHUS-
MH y=2-05x% x+y=2, BOKpYyr ocu Oy.
+00
3aoanue 5. BoruucnuTh HECOOCTBEHHBIN HHTETPajl UM YCTAHOBUTH €0 PACXOAUMOCTh Jxe gy,
0
KontpoabHnas padora Ne 4
«O0bIKHOBeHHBbIE TH(depeHIHATbHbIE YPABHEHUSI»

Bapuanr 1
3aoanue 1. Haiitu yactHOe pemienne AudQepeHnnaibHOT0 ypaBHEHUs, yIOBIETBOPSIONICEe HAYaIIb-

HOMY yCIIOBUIO. Y'= 33?( y +1)2 y(2)=0;
y

3aoanue 2. Haiitu oGmee pemenue nuddepeHnaabsHoro ypaBaeHus: Xy '— Y = xtg —;
X
3aoanue 3. Haiitn yactHoe pemreHue muddepeHIraTIbHOTO ypaBHEHUS, YIOBICTBOPSIONISE HAYAIIb-
1
HOoMy ycnoBuio Y '+ ytgx=—— y(0)=0;
COS X

3aoanue 4 Haiitu obmee pemenue qudGepeHnaIbHOro ypaBHEHMS.
1 x 1

y' 2y 2x’
3aoanue 5. Haiitu obiee pemenne nudPpepeHnaibHOT0 YpaBHEHUSI.
Xy'=y'
3aoanue 6.. Haiitu o6mee perenne qudhepeHINaIbHOr0 ypaBHEeHU. Y = T;
y
3aoanue 7 Haiitu o0miee u yacTHOe perieHne AudQepeHnaibHoro ypaBHEeHUsI.
a) y"-6y'+13y=0 y(0)=1y'(0) =2
0) Haiitu o6miee pemenue auddepeHnuansHoro ypaBuenus. y'—5y'+6y =0;
B) Haiitu obuee pemenne nudpdepeHumnansHoro ypaBHeHus. y'—6y'+9y =0.
3aoanue 8. . Haiitn obmiee penienne JIMHEHHOTO HeoTHOpoIHOTO A depeHnnanbHOro
YpaBHEHUS C TIOCTOSIHHBIMU KOA(PUITUEHTAMH, C 3aJaHHBIMU
HeonHopoaubiMu dacTsiMu . (X) (1=12,3,4).

f, =e*;

f, =cos3x;
y"-6y+13y=fi(x) fi(x)=

f, =2x* +1;

f,=2f—f,—f,;

3.4 Tunosoi pacuer

lleﬂb munoeozo pacuema: er'IY61/ITI), CUCTCMATHU3UPOBATDb U 3aKPCIIUTH TCOPETUUCCKHUE 3HAHUA
o6yqafoumxc;1; MIpOBEPUTH CTCIICHb YCBOCHHA OJHOM MM HECKOJbKHMX TE€M WU BOIIPOCOB Tematuka
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THIIOBOT'O pacueTa OmpejiejieHa B COOTBETCTBHH C H3YUECHHOMN TeMoii. (Tabmuia 3).
KosmyecTBOo BapHaHTOB 3a/laHUI — 10 TeMe HCIob3yeTcs 15 BapuaHTOB 3amaHuil (MpUBeneH
OJIMH U3 BapUAHTOB).

Tunosoii pacuert Nel.

«JIeMeHTbI BEKTOPHOM aJredpbl U AHAJIUTHYECKONH reOMeTPUM HA MJIOCKOCTH U B MPO-
CTPAHCTBE»

O06paser pelieHus: TAIIOBOTO pacyéra
Bapuanrt 0

3agaua 1
1. JlaHbl TpU MOCTEA0BaTENIbHBIC BEPIIMHBI Tapauienaorpamma A(2;-3), B(5;1),C(3;-4). He

HAaXO/Is1 KOOPJAMHATHI BepIIuHbI D, HaliTH:

1) ypaBuenue croponsr AD;

2) ypaBHenue BbicoThl BK, onymienHoit u3 Bepummnsl B Ha cropony AD;

3) muny BbicOTH BK;

4) ypaBHeHue nuaronanu BD;

5) TaHreHc yriia MeXIy AUArOHAISIMH MMapajuieiorpaMma.
3anmcark 00IIMe YpaBHCHHS HAWJCHHBIX MPSAMBIX. [[OCTPOUTE YepTeK.
Pemenue.
Cuauana noctpoum ueptex. [loctporm B IpsIMOYTOJIBHON JIEKAPTOBOM CHCTEME KOOPAMHAT TOUKH
A(2;-3), B(5), C(3;—4). [Toctpoum otpe3ku AB u BC.

ﬂ x

v

Puc. 1

I[OCTpOI/IM HOJ'Iy‘-IGHHLIﬁ PUCYHOK OO IapajuicjiorpaMMa 1 HAHCCEM Ha UCPTCIK BBICOTY BK.

11



A
y
B
)\ ”
@)
K
A E
C
D
Puc. 2

1) CocraBuM ypaBHeHue npsimoit AD.

a) [IpenBaputenbHO Haiinem ypaBHeHue npsmoil BC. YpaBHeHue mpsMmoi, Hpoxomsiuei depes3
touku M, (X;;y,) u M,(X,;Y,), uMeeT BUI

X=X -
1 _ y yl (31)

Xy =% Y= Yi

ITo ycnosuto B(51), C(3;—4). TloacraBum koopauuHatel Touek B u C B ypaBuenue (3.1):
X—5 _ y—1 Te. X—5 _ y—ll

3-5 -4-1 -2 -5

3anuiieM mojJydyeHHOe ypaBHEHHE B 00IIeM BHUje, TO ecTh B Buae AX+ By +C =0. Jlnsa sToro B mo-

ClieHeM ypaBHEHHMH M30aBHMCS OT 3HameHareneil —5(X—5)=-2(y—1) u mpoBenem mnpeoOpa3oBa-
HUS, TIEPEHOCS BCE ClIaraeMble B JICBYIO YacTh paBeHCTBA: —5X + 2y +23 =0 wim 5X — 2y —23=0.
W3 storo ypaBHEeHHs BBIpa3UM Y ! —2y=-5X+23; Y= gx — 22 [lonyununu ypaBHEHHE BHA
y =kx+b - ypaBHeHHE C yriioBbIM KOd(PPHUITEHTOM.
0) Bocnonb3yemcs TeM (GpakToM, 4TO POTUBOIOIOKHBIE CTOPOHBI MapajuiesiorpaMMa napaieib-
Hbel. CocTaBUM MCKOMOE ypaBHeHHe npsimoii AD kak ypaBHEHHE MPSIMOH, MPOXOAIICH Yepe3 TOUKY
A mapamiensHo npsimon BC .
VpaBHEeHHE TPSIMOM, POXOJAMIeH Yepe3 TaHHyro Touky M (X,;Y,) B JaHHOM HaIpaBJICHUH, NMEET
BUJI
Y= Yo =K(X=X,) (3.2)
TJIe HalpaBJICHHE ONpPEACIIIeTCs yrIIoBbIM Koddduimentom K .
VcioBre mapauienbHOCTH IBYX HpsAMBIX Y =KX+b u y =Kk, X+ b, nmeer Bux

k =k, (3.3)
ITo ycnosuto 3amaun A(2,—3), npsmas BC: y= gx — 223 IMoxcTaBuM KOOpAWHATHI TOYKH A B

ypaBHenue (3.2): y+3=Kk(x—2). Tak kax npsimas AD mnapamiensna npsmoit BC, To B cuiy ¢op-

12



. . 5
Myl (3.3) ux yriioBbie KO3hOHUIMEHTHI COBNAAAIOT. YTI0BOW ko3 duiment npsimoir BC pasen 5

. 5)
ClIeJI0BaTeNIbHO, ypaBHEeHUE psaMoit AD umeeT Bua Y + 3 = E(X -2).
3anumem ypaBHeHue npsimoid AD B oGmiem Buje. it 3TOro packpoeM CKOOKH M BCE ClIaraeMble Tie-
5
peHeceM B JIEBYIO 4acTh PaBEHCTBA: — EX +Yy+8=0. YMHOXHUM 00€ 4yacTh paBeHCTBa Ha (-2) U MO-

ny4yum oOriee ypaBHeHue npsimod AD @ 5x—2y —-16=0.
3anumiem ypaBHeHue npsmoii AD B Buze ¢ yrioBeiM KodddumuenTom. JIjiss 3TOro BBIpazuM Yy U3

5
o01Iero ypaBHeHUs: Y = EX -8.

2) CoctaBuM ypaBHeHue BbicoThl BK , mpoBenenHoii u3 Bepuminabl B Ha cropony AD kak ypas-
HEHUuE NpsAMOH, poxosuiel uepes Touky B nepnenaukymnspHo npsmoit AD .
VYcnoBue nepneHANKYISIPHOCTH ABYX NPSIMBIX Y = KX+b n y =K, X+ b, nmeer Bug

k=— 1 (3.4)
kl
[ToncraBum koopauHaThl Touku B B ypaBHeHue (3.2): Yy —1=Kk(x—5). Tak kak Beicota BK mnepnen-

nukynspHa npsamoit AD , To ux yrioBble K03 (UIIUEHTHI cBsi3aHbl cOOTHOIIEHHEM (3.4). YTII0BOil KO-

. 5 . 2
s dunment npsimoit AD paBeH 2 CIIeZIOBATENbHO, YII0BOi KoadduuumeHT BeicoThl BK paBen — 3

N 2
u ypaBHeHue npsmoit BK umeer Bun y—1= —g(x —5). 3anumem ypaBHeHue BbicoThl BK B 0011eM
Buge: 2X+5y—15=0. 3ammmem 3TO Xe ypaBHCHHE B BHJEC C YIJOBBIM KOIPPHUIIUESHTOM:
2
y=——Xx+3.
5

3) Haiinem nuny Beicotel BK kak paccrostHue ot Touku B 1o npamoit AD .
Paccrostaue d ot Touku M, (X,;Y,) o npsamoit AX+ By +C =0 mnpexacrasnser coboil JmuHy nep-
NEeHIUKYISAPa, OMYIEHHOT0 U3 TOUYKH Ha NMPSAMYIO U onpezensercs GopMyon
J- |Ax, + By, +C|
/A% + B?
Tak xak BK mnepnenmukynspaa AD, to nnmuna BK Mosxer ObITh HaiiieHa ¢ moMolibio (popmMysibl
(3.5). Tlo ycnosuto B(5;1), mpsimast AD ompenensercs ypaBHenneM 5X —2y —16 =0. B cuny dpopmy-

(3.5)

) i ,_55-21-16 7 _ 7
76l (3.5) UTMHA BBICOTHI paBHa d = = = :
\/52 + (—2)2 \J25+4 29
4) Haiinem ypaBHenue nuaroHaniu BD kak ypaBHeHME NpsMOM, MpoXoisiiend yepe3 Touku Bu
E,rne E - cepenuna orpeska AC .
a) Ecmm A(X;;y,) u C(X,;Y,), To koopauHaTel Touku FE(X,;Y,) - cepeauHsl orpeska AC,
orpenensoTcs GopMyIaMu
X, +X VitV
X, = % y, = 172 (3.6)

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

2" 2"
0) Tak kak TOYKa MepeceveHus: TUaroHajIe sBJIIEeTCS UX CepenHoM, To Touka E (cepemuHa ot-

pe3ka AC ) ABiseTCSA TOYKOM MepeceueHus quaroHanei u nuarosans BD npoxoaut yepes Touky E .
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Bocnonezyemcs ypasaenuem (3.1). ITo ycmosuro B(5/1), E(;;— ;). B cuny ¢opmynel (3.1) ypaBHe-

Hue npsmoir BE (amaromanm BD) umeer Bun:

x=5 y-1 x-=5 y-1
5 = WA i——. 3amnumieM 3TO

.5 _'_1 _9
2 2 2 2
ypaBHeHue B obOmeM Buae: 9X—5y —40=0. 3anumiem 3To ke ypaBHEHUE B BHJIE C YIJIOBBIM KO3(-

dbunueHToM: Yy = gx -8.

5) Haiinem TanreHc yrima mexxny nuaroHansimu 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"

O6uee ypaBuenue nuaronann AC umeet Buj X+ Y +1=0, ypaBHeHHUE ¢ YIJIOBBIM KO3PPUITUEHTOM
—Bua Yy =—X—1, yrnoBoit koappunuent k, 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 3a1auu Ne2 HECKOJIBKO Pa3IMYaeTCsl B 3aBUCUMOCTH OT HOMEpa BapraHTa KOH-

TpOJIbHOM paboThl. [IpuBeaeM peneHus MPOCTEUIINX 3a/1a4, BXOSIIUX B 3TO 3aJIaHUE.
1) CocTaBuTh YpaBHEHUE IJIOCKOCTH, poxosiiei uepes Touku A(L13;2), B(—2;10), C(4;2,-3).
Pemenue.
VpaBHEHHE IUIOCKOCTH, Mpoxosmiel gepes Toukn A(X;; Y:;Z,), B(X,:Y,:2,), C(X3;Y5;2Z;) umeer
BT

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

3anuIneM MmojJydeHHOe ypaBHEHHE B 00I1IeM Buie, T.e. B Bujge AX+ By +Cz+ D =0. Jlnsa sToro pac-
KpOeM oIpeeNuTeb o nepBoi crpoke (X—1)-(10—2)—(y—3)-(15+6)+(z—2)-(3+6)=0. Ilocne
npeoOpa3zoBanuii nomyuum: 8Xx—21y+9z+37=0.
2) Haiitu HopmanbHBIi BeKTOp MiI0cKocTH 2X+3y —2+5=0.
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Pemenue.
Hopmanehbiit Bektop N - 3TO BeKTOp, NepHEHAMKYISAPHBIN 10ckocTd. Ecnu mtockocTh 3amaHa 00-
M ypaBHeHueM AX + By +Cz + D =0, To HopManbHbIii BEKTOp UMEET KOOPAUHATHI {A, B, C}.

Va;

Puc. 3
Jinst wiockocTn 2X + 3y —Z +5= 0 HopManbHbIM sBisiercs Bektop N = {2;3;-1).

OrMeTuM, 4TO IH06OH BEKTOp, KOJUIMHEApHbIH BekTtopy N = {2;3;—1} TaK e SBJISICTCS HOPMAJIbHBIM
BEKTOPOM IUIOCKOCTH 2X +3Y —Z+5=0. Takum 00pa3om, Mpu KakxI0M HEHYJIEBOM A BEKTOp C KO-
OpAMHATaMU {2),;31;—/1} OyZeT SBIATHCS HOPMAJIBHBIM BEKTOPOM PacCMaTPUBAEMON TIOCKOCTH.
3) Haiitu xocunyc yria mexay miockoctsiMu 2X—3y+2—-4=0u X+5y+4z=0.
Pemenne.
VYron ¢ wmexny nsyms miockoctamu P i AX+By+C;z+D =0 u P,:Ax+B,y+C,z+D, =0
MPECTABISET COOOW Yyroil MKy UX HOPMAaJIbHBIMHA BEKTOPAMH U OTIPEIEIISICTCS] PABEHCTBOM

A].AZ + BlBZ +ClCZ
JA? +B2+CZ - [AZ + B2 +C!

Jlnst iockoctn 2X —3Y +2Z —4 =0 KoopauHATBl HOPMaJIbHOro BekTopa Ni = {Al, B;; Cl} onpenens-

CoS @ =

10Tcs paBeHcTtBamMu A =2, B, =-3, C, =1. /lna muockoctn X+5y+4z =0 - papenctBamu A, =1,
B, =5, C,=4. CnenoBatenbHO,
2-1+(-3)-5+1-4

cos @ = =
\/22 +(=3)2 +1% /12 + 5% + 4?2
2-15+4 -9 9 9 383
\J4a+9+1-1+25+16 -14--/42  ./588  14./3 14
4) CocTaBuTh ypaBHEHHE IUIOCKOCTH P, mpoxomsmeit uepe3 Touky M (L—2;5) mapamiensHo

mwiockoctu P: 2Xx+3y—-z+5=0.
Pemenue.
VpaBHEHHE IUIOCKOCTH, POXo el uepe3 ToUky M, (X,; Vo:Z,) » IMEET BHJ

A(X—=X,) +B(y—Y,)+C(z-2,)=0 (3.8)
[ToxcraBum B ypaBHeHwue (3.8) koopauHatel Toukd M, A(X—1)+B(y+2)+C(z—-5) =0.
VYcnosue napamnensHoctd miockocrer AX+By+Ciz+D, =0 u AXx+B,y+C,z+D, =0 umeer
BUJ
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Tak xak miockoctu P u P, mapamienbHbl, TO B Ka4eCTBE HOPMaIbHOro Bekropa N mmockoctu P
MOKHO B3SIThb HOPMAJbHBIA BekTop N, = {2;3;—1} wiockoctu P, T.e. B popmyne (3.9) orHomeHue
';: I:: Cl MO>KHO TIPHHATH paBHBIM eannHwmIie. CiienoBaTenbHO, ypaBHEHNE IUIOCKOCTH P, mpumer
Bug 2(X—1)+3(y+2)—(z—5) =0. 3anumem 310 ypaBHeHue B o0mem Buae: 2X+3y—z+9=0.
5) Haiitu paccrostaue ot Touku M (1,3,—2) mo mnockoctu P: 3x—2y+4z-5=0.
Pewenue.
Paccrostane d ot Touku M (X,; Y, Z,) o iockoctu P : Ax+ By +Cz + D =0 npencrasisier codoit
JUTUHY TIEPIICHIUKYIISIPa, OMYIIEHHOTO M3 TOYKH Ha IIOCKOCTbh, ¥ OMPENeeTCss OpMYIoi

J- |AX, + By, +Cz, +D|

\JA? +B*+C?

Jlst ockoctu 3X—2Y +4z —5=0 KoOopAMHATEI HOPMAILHOrO BekTopa N = {A; B; C} OTIPEICTISIOT-

(3.10)

cs paBeHCTBaMU A=3, B=-2, C=4. CnenoBarennsHO,
d 3-1-2-3+4-(-2)-5  |-16) 16

- \/32 +(=2)? + 42 - .P+4+16 -29°
6) CocTaBUTh KaHOHMYECKHME YpaBHEHHs INpsiMOd, mpoxoxmsmeil depes Touku M, (L-2;3) wu
M, (3L2).
Pemenne.

VpaBHEeHHUs MpIMOH, poxo e uepe3 Touku M, (X;;Y,;2,) 1 M, (X,;Y,;Z,) UMEIOT BUA

X=X — Z—1
1 _ y yl — 1 (311)
X, =% Yo=Y 24,74
x-1 y+2 z-3
Tax xak M;(1,-2;3), M,(312), To B cuy (3.11) nonyuum ypaBHEHUS = = WK
3-1 1+2 -3
x-1 y+2 z-3
2 3 -1
x-1 +1 z
7) Haiity HanpaBsAOIKN BEKTOP IPAMOMN T = y3 = )
Pemenne.
Hanpap/istrommuii BEKTOp S - 3TO BEKTOP, MAPAUIENbHBINA MPAMOIA.
X=X _ Y=Y _2-1%, o
Eciu mpsimMas 3ajaHa KaHOHWYECKMMH YpPaBHEHMSIMU = = , TO HaIpaBJISIIOIUN
P q r
BEKTOP S MMEET KOOPJAUHATHI {p; ag; r}.
-
Puc. 4

. ., X-1 y+1 z

Jlns paccMarpuBaeMon IPsIMOMN 5 = 3 = — HAaNpaBJIOUIMM BEKTOPOM SIBJISIETCA BEKTOP

s ={2,3-2}.

16



OTMeTHM, YTO JTI000M BEKTOP, KOJUIMHEAPHBIN BEKTOPY S = {2;3;—2} TaK K€ SIBJIIETCS] HAIIPABJISIOIIUM

. x=1 y+1 z
BEKTOPOM TIPSIMOU & =3 ~_3° Takum 00pa3oM, MpH KakJOM HEHYJIEBOM A BEKTOp C KOOp-
JTUHATaMU {2/1;3/1;—2/1} OyZIeT SBIATHCS HANIPABJISIOIIUM BEKTOPOM PACCMATPUBACMON MIPSIMOH.
X=7 y+3 z-5 Xx+5 'y z-6

8 HaﬁTH KOCHUHVC JIa MCXK Y IIPAMBIMU = nu — =
) yeur y P Y 3 —4 1

Pemennue.
X_Xlzy_yl_z_zl . _ _
pl ql r1 p2 q2 r2
CTaBJISIET COOOH yroJ MeKIy UX HaIPaBJISIOMIUMHA BEKTOPAMH M OIIPEACIISACTCS PAaBEHCTBOM
PP, +Q,q; + 11,

Yron ¢ Mexay IByMs OpsAMbIMHA |, :

cos P= 2 2 2 2 2 2
\/pl +0; +0 '\/pz +0; +1;
. X—7 y+3 z-5 _
Jlnst mpsimoit T, 3 KOOPJMHATHI HAIPABJISAIONIETO BEKTOpa S1 ={pl;q1;r1} onpeaens-
I0TCsl paBeHCTBaMu P, =2, ¢, =—2, I, = 3. s npsamoi X;S = y4 = 2_16 - paBeHCTBaMu P, =3,
q,=-4, r,=1. 3HauuT,
cos = 2-3+(-2)-(-4)+3-1 _ 6+8+3 17 A7
[P (22432 B (4?12 AT-26 1726 /26
9) CocTaBUTh KaHOHMYECKHE ypaBHEHHMs HpsMoil |, mpoxomsamen depe3 Touky M, (3;2;—-1) ma-
., . X=5 y+7 z-6
paJuIeTbHO TPSAMOi |, = =
-2 3
Pewenue.
o X=Xy Y=Y _2-%,
KanoHnueckue ypaBHEHHs MPSIMOW UMEIOT BUJT = = . 3neck (Xy;Yo:Z,) - KOOp-
P q r
JMHATHI TOYKH, Yepe3 KOTOPYIO MPOXOIHUT IpsMas.
B xaHoHmueckme ypaBHeHHs mpsmMod | moxacraBum KoopamHatel Toukn M. IMomyumm:
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 (3.12)
P d; I

Tak kak MpsAMbIC | u |1 napaJiiCJIbHBI, TO B Ka4YCCTBC HAIIPABJIAIOIICTO BEKTOPA § HpHMOﬁ | MoxHO

B3ATh HANPABJIAIOIMA BEKTOP S1 2{4;—2;3} npsmoit |, T.e. B dopmyne (3.12) orHoIeHHE

Z: —qZ :; MOYHO TPUHSTH paBHbIM enuHuie. CreqoBaTebHO, YpaBHeHHE MpsiMoid | mpuMeT Bua
Xx-=3 y-2 z+1

4 -2 3
10)  Haiitu yron mexmy npsmoi | : X;l _Y ; 2 _? _14 M TUIOCKOCThIO P @ 2X—y+32—-4=0.
Pemenue.
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VYriaom Mexy NpSAMOU U MIIOCKOCTHIO HA3BIBAETCS YTOJI MEXKY MPSAMOUN U €€ MPOCKLMEN Ha 3Ty IJIOC-

. T
KOCTb. YTOJI ¢ MEXIYy IPSIMOU U INIOCKOCTBIO PAaBEH E—(// , TIE W/ - YroJl MeXKIy HalpaBIIOLIUM

BEKTOPOM S HPSMON W HOPMAJIbHBIM BEKTOPOM N IIIOCKOCTH.
N\

Puc. 5

X=X — -1
Vron ¢ Mexmay npsamoi | : 0o _ Y=Y _ % u mockocteio P: AX+ By +Cz+ D =0 ompene-

P q r

nsieTcst opmysion
Ap +Bqg+Cr
JA2 B2 4C? . [p?+q?+r?
Jlnst ockoctd P 2X—Yy+3z—4 =0 koopaMHaThl HOPMAILHOrO BekTopa N = {A; B; C} onpenens-
x-1 y+2 z-4
5 3 -1
HAIPAaBIAIOIETO BEKTOPA S = {p; qg; r} - paBenctBamu p=5, =3, r =—1. CuHyc yria Mexay mnps-
2-5+(-1)-3+3- (-1 _ 4 4

S22+ ()? 432 52432 (-1 14435 -[490

sing =

forcsi paBeHctBamu A=2, B=-1, C=3. Jlns npsmoi |:

KOOPIAHHATHI

MOH M TUIOCKOCTBIO paBeH Sin @ = . CnemoBa-

4

/490

11)  CocraBuTh ypaBHeHHE IUIOCKOCTH P , mpoxoxsiueii uepes Touky M, (1,—2,—3) neprnenauky-
Xx-3 y+5 z-0

TEJNBHO, ¢ = arcsin

JSIpHO TpsiMOH |

1 -2
Pemenue.
VYpaBHeHHE IUIOCKOCTH, IIPOXOSIIEH Jepes JaHHYIO TOYKY, AMEET BHUJ
A(X—X,)+B(y—-Yy,)+C(z—12,) =0.
HO,Z[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 nepneHauKyaspHOCTH TIockoctd AX + By +Cz + D = 0 u nipsimoii = =

UMeeT BUJI
A B C
pq r
Tak kak uckoMmast IUIOCKOCTh P meprnenaukynspHa npsiMoi |, To B KauecTBe HOpMALHOTO BEKTOpa
N MIOCKOCTH MOKHO B35Th HANpaBIIAIOUIUN BEKTOp S = {4,1,—2} npsimoit |, T.e. B popmyine (3.13)
B

OTHOIICHUEC Z = — = —— MOXHO IIPUHATb PABHBIM CIAWHHIIC. CHeJIOBaTeJ'II)HO, YpaBHCHHEC MIIOCKOCTHU

1 -2

(3.13)
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P npumer Bug 4-(X—1)+1-(y+2)+(-2)-(z+3)=0. 3anumem 3TO ypaBHEHHE B OOIIEM BHJE:
4x+y—-22-8=0.

12)  CocraBuTh KaHOHHYECKHE ypaBHEHHs IpsAMoOH |, mpoxoxpsmei yepe3 Touky M, (5-3;2) nep-
NEeHAUKYISPHO TiockocTH P Xx+4y—z=0.

Pemenue.
Kanonnueckue ypaBHEHMSI TIPSAMOM, MNPOXONSIIEH 4Yepe3 JAaHHYIO TOYKY, HMEIT BHUJ

X=X — Y=Y — Z—1, .
p q r

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

X-5 y+3 z-2

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

Tak kxak npsmas | nepnenaukyiIspHa MWIOCKOCTH P, TO B KauecTBe HANPaBIIAIOIIErO BEKTOPA S IIp-
Mo#i | MOXHO B3STh HOpMaJIbHBIN BeKTOp N = {];4;—1} mwiockoctu P, T.e. B popmyte (3.13) oTHOMIC-

1 4 -1 o
HHC — = —= —— MOXHO IIPUHATb PaBHbIM CJIWHHUIIC. CJ‘ICI[OBaTeJ'IBHO, YpPaBHCHUC IIPAMOU I IMPpUMCET

P q r

X-5 y+3 z-2
BU: = = .

1 4 -1
. L. x=1 y z+1
13) Haiitu KOOpAMHATHI TOYKH TIepecedeHusl mpsMoii | : N = 3 = ER U T1ocKocTH P :
X+2y—-2+5=0.
Pemienue.
X=X, + pt

Koopaunats! Toukn M, (X,; Yo Z,) HepecedeHus npsmMoi | Y = Y, +(t u miockoctn
Z=17,+rt
AX + By + Cz + D =0 npencraBisitoT co00ii pereHrue CUCTEMBI
Ax+By+Cz+D=0
X=X, + pt

(3.14)
Y=Y, +qt
Z=17,+ rt
X=1+2t
3anuiieM napamMeTpruecKue ypaBHeHus npsamoi |: | y =3t  u moacTaBuM BhIpaKeHUs UL X, Y,Z B
z=-1+t
ypaBHeHHe Tiockoctd P (1+2t)+2-3t—(-1+t)+5=0. Otcrona 7t+7=0; t =—1. [ToacraBum
x=-1
HaiiieHHOe 3HaueHue | B mapaMeTpuveckue ypaBHeHus npsmoii |y = -3 . CienoBarenbHo,
z7=-2
M,(-1-3-2).
3agaua Ne3.

K xpuBBIM BTOpOTO TOpsiAKa OTHOCATCS AHic (puc.6), runepbona (puc. 7 u 8), nmapabona (puc. 9-
12). [IpuBeaem pUCYHKH U KAHOHUYECKHE YPABHEHHSI 3TUX KPUBBIX.
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2 yZ

Dmric —2+—2=1
a~ b

A

(0.b)

('a,O)

(2.0)

T
N

(0’_b)
Puc. 6
2 y2 2 yz
['unepOona a—z - b—z =1 ['mnepbona aT — bT =—
4y
(0,b) (0,b)
(-a,0) (a,0) (-a,0) (a,0)
X X
0,-b
/ (0,-b) \ / 0.5) \
Puc. 7 Puc. 8
apaGoma y* = 2 px apaGoma y* = 2px
4 y A y
0 « g 0 -
_P
2
Prc. 9 Puc. 10

Iapa6ona X° = 2py

ITapa6oma X*

20
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v

[TpuBenem npumepsl pereHus 3amaadu No3.
Ipumep 1. TlpuBecTu ypaBHeHHe KpHBOii BToporo mopsaka 4x° + y* +16x —2y —8 =0 k kaHOHHYe-

CKOMY BUJY U ITIOCTPOUTH KPHUBYIO.

Pemenmue.

Jlns mpuBeneHUs] ypaBHEHUsT KPUBOW BTOPOrO MOPsAKAa K KAHOHUYECKOMY BUAY INPUMEHSIOT METOJ
BBIJICJICHUS] TIOJIHOTO KBaJpara.

CrpynmupyeM ciaraeMmele, cojepKaline TeKylue KoopauHatsl. Kosdduuuments: npu X° u Y’ BbIHe-
ceM 3a ckoOkm: 4(X? +4x)+(y> —2y)-8=0.

Breigenum TIOJTHBIH KBaJIparT: AX® +4x+4)+(y* -2y +1)-8-16-1=0. Otcrona
4(x+2)° ~1)?
4(x+2)* +(y—1)? = 25. Paszgenum obe yacTH paBeHCTBa Ha 25: ( 2+5 ) + (y25) =1. 3anumem
(x+2)°  (y-1°
MOJTy4EHHOE YPaBHEHUE B KAHOHUYECKOM BHJIE: + =1.
27 25
4
. . X =X—=X,
BeInonHuM nmapauieNibHbli MepeHoc oceil KoopAnHaT 1o hopMysiam Yoy_y [Tpu TakoM mpeos-
=Y~ Yo
pa30BaHMH HAYaJI0 KOOPIMHAT MEPEHOCHUTCS B TOUKY (X,,Y,), YPAaBHEHHE DIUTHIICA IPUHUMAET KaHO-

X% Y2
HUYECKUHU BUI —5 Tt b—z =1,
a

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

5
WTak, paccMaTpuBacMoe ypaBHEHHUE OMPEeAeT AILUIHIC ¢ eHTpoM B Touke C(—2;1) u momyocsamu 5

ub.



VA

/\

A o

-45

0,5

Puc. 13

3apaua Ned.
KpuBas 3amana B nossipHOM cucteMe KOOpAUHAT ypaBHEHUEM p =1+ COS¢@.

Tpebyercs:

o o . T
1) HaWTH TOYKHU, JICKAIINUEC HA KPHUBOM, AaBasi ¢ 3HAYCHHUA YEPE3 MPOMEKYTOK, paBHBIU g, Ha4Hn-

Has oT ¢ =0 no @ =2r,;

2) TOCTPOMTH MOJyYCHHBIC TOUKH;
3) HOCTPOHTH KPUBYIO, COCMHUB TOCTPOCHHBIC TOYKH (OT PYKH HJIH C TOMOIIIBIO JIeKasa);
4) cocTaBUTh ypaBHEHHE 3TOW KPUBOM B MPSMOYTOJILHOW JIEKaPTOBOM CHCTEME KOOP/IMHAT.

Pemenue.
CHauazna nocTpouM TabauIly 3HaUeHUul ¢ U p !
O e A 0 A - 2 B O B A el B e S I
8 4 8 | 2 8 4 8 8 4 8 2 8 4 8
p(20 19 |17 13 (10 |06 |02 |00 |00 |00 (02 |06 |10 |1,38 |17 |192
0 2 1 8 0 2 9 8 0 8 9 2 0 1

[TocTporM 3TH TOYKH B MOJSIPHOM cucTreMe KoopauHar. llossspHas cucrtema KOOpAUMHAT COCTOUT M3
Havana koopaunat O (mosmoca) u nonsgpHoit ocu OP . Koopaunatel Touku M B mossipHOW cucteme
KOOpJMHAT ONPEENAIOTCS PAacCTOSTHUEM p OT Mooca (HOJSPHBIM PaguycoM) U YIJIOM ¢ MEXIY
HaIpaBJIEHUEM TOJISIPHOM OCH U MOJISIPHBIM PaguycoM (IOJSpHBIM yriioMm). JlJist Toro, 4ToObl OCTPO-
UTh TOUKy M , HE06X0IMMO MOCTPOUTH JTyY, BHIXOAAMIMMA U3 TOUKH O MMOA YoM ¢ K MOJIIPHOU OCH;

OTJIOKUTH HAa 3TOM JIYUC OTPE30K JUTMHOM P -

M

v

Puc. 14

[TocTpoum Bce TOUKH, OTIPEICTICHHBIE B TAOIUIIE U COSTMHUM X IIJIABHOW JIMHUEH
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Y

Puc. 15
3anuiieM ypaBHEHHE pacCMaTpUBaeMOM KpHUBOH B IPSAMOYTOJBHOM J1€KapTOBOM CHCTEME KOOPAMHAT.
Jli1s 3TOro0 Bocnob3yemcs (popMmyliaMu repexosia OT 1eKapTOBON K INOJISPHONW CUCTEME KOOPIUHAT.
Ecnu nontoc coBmagaeT ¢ HauajaoM KOOPJIMHAT IPSIMOYTOJIBHOM AEKapTOBOM CUCTEMbI KOOPAMHAT, I10-
JSIpHAst OChb — C OChIO a0CIMCC, TO MEKAY MPSMOYTOJIBHBIMU JIEKapPTOBBIMU KoopauHatamu (X;Y) u
HOJISIPHBIMH KOOPJMHATaMU (0; @) CYIIECTBYET CIeIyIOlIas CBs3b:

{x=pcosw p=1x+y’

y=psing’ tg(pzz
OTtkyna
CosS @ = L
X2 +y?
. y
sinp=—2____
(X2 +y?
YA
. M
P
® N
(6] X p
Puc. 16

o . X
Urak, B ypaBHEHMM HCXOIHOH KpuBOH p=./X°+Yy?, cosp= T ITooTomMy ypaBHEHHE
X5+

X
p=1+c0s¢@ npunumaer Bux /x> +y’ =1+ T [Tocne nmpeoOpa3oBaHuil MOTYyYUM ypaBHe-
A/ X0ty

Hue X2 +y° = /x> +y® +x.

3amaua Nes.
[TocTpouTh Ha TUIOCKOCTH TEOMETPHUECKOE MECTO TOUCK, OIpeIeIsieMOe HEPABCHCTBAMHU
1<x<2
1) y? < 2x
y>0
2) —x/36—(x+3)2£y—3£0
Pemenue.
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Jns Toro, uyToObl pemmuTh HepaBeHCTBO F(X,Y) >0 Ha IIIOCKOCTH, HAaJO MOCTPOHUTH Tpaduk
muann F(X,y) =0. KpuBas F(X;y) =0 pa3duBaeT miocKoCTh Ha YacTH, B KaXKIOW U3 KOTOPHIX BbI-
paxenue F(X;y) coxpanser cBoi 3HaK. BeiOupas mpoOHy0 TOUKY B Ka)IOW U3 ITUX YacTel, HalaeM

4acCTb IJIOCKOCTH, SABJIAIOIIYHOCA HCKOMBIM PCIHICHUCM HCPABCHCTBA.
1) [Toctpoum mpsimbie X =1 u X = 2, 3amTpuxyem o0nacth, B KoTopoid 1< X < 2. 3arem moctpo-

UM mapabony Y’ =2X M 3amTpuxyeM o0JacTh, COAEPKAIIYI0 OCh CHMMETPHHU Iapadoisl (pacioo-
KEHHYI0O BHYTPU MapadoJbl); MOCTpouM mpsimyto Y =0 u 3amTpuxyemM o0JIacTh, JIEKAIIYIO BbIIIE

npsimoi. Ilepeceuenune Bcex 3alITPUXOBAaHHBIX O0JIaCTEN U ONPEAEIUT MHOMKECTBO TOYEK, IPEACTaB-
JSIOIUX PEIICHUE PAaCCMaTPUBAEMON CUCTEMBI.

y 1 /
2
\

v

o//
L

Puc. 17

2) IloctpouMm NMHUIO, OHpesenseMyto ypaBHeHueM Y —3=—/36—(X +3)? . Dra nuHUA npen-
cTaByIsAeT cob6oi Ty yacTh okpyxkHOcTH (Y —3)° =36 —(X+3)* mmn (x+3)° +(y —3)*> =36, Ha KoTO-
poit y—3<0. [anee noctpoum npsimyro Yy —3=0 (y =3). PemiennemM paccMaTpuBaeMoro JBOMHOTO
HEPaBEHCTBA SIBJISICTCSl YacTh IUIOCKOCTH, PACIOJI0XKCHHAS MEXIy HW)KHEH IMOJIOBHHON OKPY>KHOCTH
(x+3)* +(y—3)* =36 c uentpom B Touke (—3,3) paauyca 6 mpsmoii y =3,

A

y

v

Puc. 18

3.5 TecTroBbIe 3agaHuA

ITo nucuuruinae «MaTeMatukay NpeayCMOTPEHO IPOBEAECHUE TIMCBMEHHOIO TECTUPOBAHUS.

Ileab TecTMpoBaHMsA: BBIIBUTH YPOBEHb 3HAHMM OOYYalOIIMXCS, OLEHUTh CTETIEHb YCBOCHHUS
MU y4e0HOT0 Kypca, a TaK)Ke CTUMYJIMPOBATh aKTUBHOCTh UX I03HABATEIbHOMN 1EATEIIbHOCTH.

[IncpMeHHOE TECTHUPOBAHKME IPOBOAUTCS IOCIIE U3YUEHUS ONPEAEICHHOTO pa3zesa JUCIHILIU-
HBI.

- Pe3yJIbTaThl TECTUPOBAHUS YUWUTBHIBAIOTCS MIPHU MPOBEACHUU MPOMEKYTOYHON aTTECTALlHH.
baHk TecTOBBIX 3a/laHUI COAEPKUT 5 BapHAHTOB 10 12 3amaHuid.

IIpumep TecToBOrO 3a1aHUA

TectNel
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«/InHeliHAs U BEeKTOPHas ajredpa, aHAJIUTHYECKASI TeOMeTPHs».

1. ITpu KakKoM 3HaAYEHUU X

3 8 -9
0 3 -1=30 )x=0 2)x=-1 3)x=4 4)x=-2
0 x 2
2. Beryuciauthb
1 2 -2 301 -2 0 ! 5 -3
(3 A 1}- -1 2 |=? 1)(4 1].2) -6[.3)(2 0 6).4)(3 7}.
-2 -4 -3
3. BbruncauTb paHr MaTpulbl A, eciu:
1 2 3
A=|2 4 5 1)1 2)3. 3)0. 4)2.
7 8 9

4. Beruuciuth B=AC, ecin

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. PemmnTh cucteMy M B OTBETE yKasaTh
2X, + X, —X; =0
CYMMY peIIeHHUI: ¢ 3X, +4X, =—6

X + X =1

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

6. [Ipn kakoM 3HaYEHUU A cUCTEMa
2X, — X, =8

COBMCCTHaA:
4x, —2X, =4

1) A=0; 2) A=12; 3) A=16; 4) npu 1000M

7. BBIYHCIUTD TIEPUMETP TPEYTOJIbHUKA
ABC, eciim: A(7;-3) B(12;9) C(6;1)

1) 3+/6 ; 2) 23++/17 ; 3) 24; 4)17-/8..

8. Ykazarh NpsIMOYTOJIbHBIE KOOPAUHATEI
TOYKH M ¢ ONSpHBIMU KOOPAUHATAMU

T
(2,—5)

1) (1;-+3); 2) (0; %); 3) (4;2); 4) (l;—?).

9. Yka3aTb ypaBHEHHE NPSIMON MTPOXO/s-
et uepes Touxy M(1;2) u umerouii yr-
70BO# ko3 duiment k=1

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

10. Yka3aTp pacroynoxeHue npsiMbIx
3x+5y-9=0 u 10x-6y+4=0

1) neprneHuKyISApHBL; 2)1epeceKatoTcs;
3)napamiensHel; 4)COBMATAIOT.

11. Hanucath KaHOHMYECKOE YPABHEHHUE

2 2 2 2 2 2

1)X—+y—:1; 2);—O+y—=1; 3)2—5+y—=1;

IIIUIICA, €CIH:
2¢=8, b=3 410 X2 92 °
4)—+y—=1.
25 3
12. Vka3zaTp ypaBHEHHE NPSAMOI NIPOXO- 1 X—2 y-3 71-6, 5 x—=4 'y z+1,
nsieit uepes Touxu: A(1;-2;-1) u B(3;0;4) ) 4 2  _1° ) 2 4 4’
3)x—1: y+2: z+1; 4)X_1:E_
2 2 5 6 7
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3.6 Py0OexHblii KOHTPOJIb

- Ienp mpoBeneHus: pyOekKHOro KOHTPOJIS — MPOBEPKA YPOBHS YCBOCHMsI paszeiia MU TeM
Kypca no gucuuiinie «MaTtemaTnka (0a30Bblil YPOBEHD)»».
- Kpumepuu oyeHKuU pyOedcHo20 KOHMPOs.:

Omnenka «5» - OTIIMYHO — 3aCIy)KUBAaeT 00ydaronuiics, 0OHAPYKUBIINI BCECTOPOHHEE, CHCTe-
MaTH4YEeCKOe U IIyOOKO€ 3HaHHWE BOIPOCA, YMEHUE IMPUBOAUTH MPUMEPHI, MOSCHSIIOIINE H3JIaraeMblii
MaTepua.

OneHka «4» - XOpoLIO - 3aCIy)KUBaeT 00ydaroluiics, oOOHapyKUBIIUN J10CTaTOYHbIE, HO He-
riry0okue 3HaHus Bolpoca. [loscHstomue npumMepsl MPUBOAATCS PEIKO.

Omnenka «3» - yIOBJIETBOPUTEIHHO — 3aCTYXKMBAaET OOydaromuid, 0OOHAPYKUBIINHA 3HAHUS 10
OCHOBHBIM MOMEHTaM BOIIPOCA, HO HE PaCKPBIB €r0 CYTH.

Omnenka «2» - HEYAOBJIETBOPUTEIBHO — BBICTABISETCA 00YyJaroeMycsi, 0OHapyKUBIIEMY TIPO-
0esbl B 3HAHUAX U JONYCTUBIIEMY IPUHIUIINAIBHbBIE OIINOKU B U3JI0’KEHUH OTBETA HA BOIIPOC.

- Bomnpocsl pyOexHOro KOHTpOJIs, pacCMaTpUBaeMble Ha KOHTAKTHBIX 3aHATUSAX M BBIHOCUMBIC
Ha CaMOCTOATEIbHOE U3YUYEHUE.

PesynbTaThl pyOeKHOTO KOHTPOJIS YYUTHIBAIOTCS IPU MPOBENECHUU ITPOMEKYTOUHOM arrecra-

U,

Bonpocsl py6esknoro konTposs Nel

Bonpocvl, paccmampusaemvie Ha KOHMAKMHBIX 3AHAMUSIX.
Breruucnenue omnpenenurenei 2-ro v 3-ro MOPSJIKOB.
CgoiicTBa omnpenenurteneid. MUHOPBHI U alreOpanyeckue TOTOJHECHHUS.
MeToapl BBIUUCIEHHS ONPEACIUTENEH 2-T0 U 3-I0 MOPSAIKOB.
Matpuusl. KBagpatHas, npsMoyrosibHas, equHU4YHas MaTpulbl. Cll0)KeHHE, BBIYMTAHHUE, YMHO-
KEHHE MaTPUIIbl HA YUCIIO.
[TpousBenenue marpul. YciaoBHe, IpY KOTOPOM BO3MOXKHO YMHOKEHUE MATPHIL.
OOpartHas marpuua.
CucreMbl NMHEHHBIX anreOpandyeckux ypaBHeHui. Meron Kpawmepa.
Pemenue cucreM JTUMHEMHBIX YpaBHEHHH C MOMOIIBIO OOpPAaTHOW MAaTpHIIBI.
Pemenune cucrem nuHEHHBIX ypaBHEHUH MetoioM ['aycca.
10 Paznuunble BUABI YpaBHEHMs IPSIMOW Ha IJIOCKOCTH.
11. YcnoBue mnapamienbHOCTH U TMEPHEHAUKYISIPHOCTH MPSAMBIX. YTOJI MEXAY IBYMSI HPSIMBIMU.
PaccrosiHMe OT TOYKM A0 IIPSAMOM.
12. [InockocTh B MpOCTPaHCTBE. B3amMHOE pacmoyiokeHue MIO0CKOCTeH

el NS

©ooNo O

Bonpocw 0na camocmoamenvro2o uzyuenus.
1. TIpucoenunenHast MaTpuna. Beruucienne oOpaTHOM MaTpUIIBI C TOMOLIBIO  PUCOEAUHEHHOM.
2. PemieHne cucteM MeTOI0M 00paTHO# MaTpuilbl U MeToioM Kpamepa.
3. OnHOpOIHBIE CUCTEMBI JIMHEHHBIX alreOpandeckux YpaBHEHUI U UX UCCIIeI0BaHHE.
4. Meton koopauHat. [lekapToBa cucrema KoopAuHat. PaccrosiHue Mexay nByms Toukamu. [lenenue
OTpe3Ka B JaHHOM OTHOLIEHHH.
5. IonspHas cucreMa KOOpAUHAT. 3aBUCUMOCTh MEXKy IEKaPTOBBIMU H MOJISIPHBIMU KOOPAUHATAMH.
6. ®opmyier mpeoOpa3oBaHuUs IEKAPTOBBIX KOOPIUHAT.
7. Jlunuu BTOporo nopsaka. Obuiee ypaBHEHHE JMHAN BTOPOTO MOPSIIKA U €0 UCCIIEI0BaHHE.
8. Obmee ypaBHEHHE TIOCKOCTH. Y PaBHEHNE TNIOCKOCTH MPOXOSIIEH Yepe3 TaHHYIO TOUKY C JaHHBIM
HOpPMAaJIbHBIM BEKTOPOM.
9. B3zaumHOE pAacoONOKEHHUE IIIOCKOCTEH. YCIOBHE MApaUIeIbHOCTH U TEPHEHIUKYISIPHOCTHA. YTOI
MEXy TNIOCKOCTSMH.
10. IIpsimast uHUS B ipocTpaHcTBe. OOIIee 1 KaHOHWYECKOE YpaBHEHUS MPSIMON JIMHUHM B MTPOCTpaH-
CTBE.
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11. B3auMmHOe pacroyiokeHHe MPSMBIX JIMHUN B IPOCTPAHCTBE. Y CIOBUA MapaieIbHOCTH U MepIieH-
TUKYJISPHOCTU. YTOJI MEXY MPSMBIMH.

Bonpocsl py6e:kHOro KOHTpOJIst Ne2

Bonpocwi, paccmampusaemvle na KOHMAKMHBIX 3AHAMUSX.
1. ®ynkuus, obnacte ompeneneHue u obnacte 3HadeHuil. [IpocTeiimme sneMeHTapHblE (YHKLUU.
CriocoObl 3amanus (GyHKLINH.
2. Ilpenen ¢ynkumuu. OJHOCTOPOHHHUE NPEAEIIBI.
3. Teopemsl 0 mpenenax.
4. 3ameyaTelbHBIC TPEACIIbI.
5. DKBMBaJICHTHbIE OECKOHEYHO Maible. BbruncieHne npeesioB ¢ MOMOILBI0 SKBUBAJIEHTHBIX Oec-
KOHEYHO MaJIbIX.
6. IlpousBonnas (ynknuu. E€ reoMerpuyeckuili 1 MEXaHUYECKHUH CMBICIL.
7. OcHoBHBIEC TIpaBWiIa U (GopMynbl Au(QepeHIMPOBAHUS.
8. CnoxHas (yHKIMS ¥ €€ TMPOU3BOAHAS.
9. HesiBHas ¢yHKuus u e€ MPOU3BOAHAS.
10. INTapamerpuuecku 3anaHHas QyHKIUS U €€ NPOU3BOIHAS.
11. Iuddepenuman ¢yHkuum, ero reomerpuueckuii cmbica. [Ipunoxenne muddepennnana x
NpUOIMKEHHBIM BBIYMCICHUSM.
12. TpousBoansie u audQepeHnransl BHICIINX MOPSIKOB.
13. VYcinoBust MOHOTOHHOCTH (YHKLIHMH. DKCTPEMYMBbl (YHKIHH.
14. BeinykinocTe, BOrHYTOCTh (pyHKUMHU. Touku mneperuda.
15. AcumnrtoTsl ¢GyHKIHUH (BEpPTUKAIbHBIE, TOPU3OHTAJIbHbIC, HAKIOHHBIE).
16. OyHKIMU HECKOJIIBKHUX MEPEeMEHHBIX. YaCTHBIE TPOU3BOIHEIE.
17. Ilpou3BosHas no HampasieHHto. ['paanueHT.
18. HeoGxoauMebie U TOCTATOYHBIE YCIOBHS SKCTpeMyMa ()yHKIIHH.

Bonpocwi ona camocmosamenvro2o uzyuenus.
1. TTonsTue MHOXecTBa. MHOECTBO IEHCTBUTEIBHBIX U KOMIUIEKCHBIX YHCEIL.
2. beckoHEYHO MaJIble, OECKOHEYHO OOJIBIINE TIOCIEIOBATEIIEHOCTH M CBS3H MEXTy HUMH.
3. beckoHeyHO Masble U OECKOHEYHO 0OJbIINe PYHKIUHN U UX CpaBHEHHE. DKBUBAJICHTHbIE (DYHKIIMH.
4. ApudmeTnueckue onepaluy Hajl HEIpepbIBHBIMU (YHKIUSIMHU.
5. 1 u 2 reopemsl bonbriano-Kommm. Teopema Beiteprpacca.
6.IToHsATHE CTIOXKHON (QYHKIIUU U €€ HEPEPHIBHOCTb.
7 ITonsaTue oO6paTHOI PyHKIIMM U ee HeNPEePHIBHOCTh
8. CBs13p Mex Iy U PepeHIIMPYEMOCTH U CYIIECTBOBAHNEM KOHEUHOW MTPOM3BOTHON
9.ITpaBuno Jlonurans.
10. OOmas cxema uccieaoBaHus (QYHKITUH.
11. PaznoxeHue sneMeHTapHbIX GyHKLIUH 110 popmyse MakiiopeHa.
12. Tpuronomerpudeckas u MmokaszareiabHas opMa KOMILIEKCHOTO uncia. Dopmyisl Ditiepa.
13. Bo3BeneHne KOMIUIEKCHOTO YHCia B N-YIO CTENEHb U U3BJICUE€HHE KOPHS N-0if creneHu. GopmyInbl
Myagpa.
14. PaznoxeHue >eMeHTapHbIX GyHKUIUH 110 popmyre MakiiopeHa.
15. Paznoxenue anredpandeckux MHOTOUJIEHOB HAa MHOKHUTENU. Teopema besy.

Bomnpocsl py0eskHoro konTposs Ne3

Bonpocvl, paccmampusaemvle Ha KOHMAKMHBIX 3AHAMUIX.
IlepBooOpasHast GyHKIMS M HEOIpEAeIEHHBI HWHTETpaj, €ro reOMETPUYECKHI CMBICIL.
CaoiicTBa HeolpeneaEHHOIO0 UHTerpaa.
Tabnuua MHTErpasoB HEKOTOPBIX (DYHKIHH.
MeToa moACTaHOBKH (3aMEHbl NEPEMEHHOM) B HEOINpPE/EIeHHOM HHTEerpale.
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5. HHTrerpupoBaHHe MO YacTIM B HEONPEICICHHOM HHTETpaje.

6. HWurerpupoBaHue panMoHAIBHBIX APOOEH.

7. TlonsaTne ompenenéHHOTrO0 HMHTETpala M €ro IeOMETPUYECKUIl CMBICI.

8. CaoiicTBa ompenenéHHOro MHTErpaa.

9 ®opmyna Herorona-JleitOHuiia.

10. 3amena mepeMEHHONW M HMHTETPUPOBAHME IO YACTAM B OINpPENEIEHHOM HHTETrpaie.

11. IlpunoxeHue oNpeneNEHHBIX MHTETpajoB. Brrumcienue mromianei miockux (uryp, UIMH Iyr

Bonpocul ona camocmosmenvHo2o uzyuenus.
WuTerpupoBanue 351eMeHTapHbIX APOOEH.
Paznoxenne panmoHanbHbIX ApoOei Ha 3JeMeHTapHbIe. MeTo ] HeonpeAeIeHHBIX K03 (QUITUEHTOB.
WuTerpupoBanne paioOHAIBHBIX (QYHKIUH.
Hecob6cTBenHbie nHTErpalisl 1-ro poaa.
HecoOcTBeHHbIE HHTETpAIBI 2-TO pOja.
[Ipocreiime NpUIOKEHNs ONPEACICHHOIO HHTErPaIa.
2 cemecTp
Bonpocsl pyo6esxknoro konTpoJis Ned

S~ wd P

Bonpocul, paccmampusaemvie Ha KOHMAKMHBIX 3AHAMUSIX.
1. Juddepennmnansubie ypaBHeHus. OOIIMe MOHATHA: NOPSAIAOK YpaBHEHHUS, peuleHHe, olliee u
YaCTHOE PEIICHUS.
2. Juddepennmanbubie ypaBHeHus 1- ro nopsaka. Teopema Komm u cneactBust u3 Heé.
3. Juddepennmanbaple ypaBHEHHS C pa3[IeiSIFOIIMMUCA TEPEMEHHBIMH, OIHOPOJHBIC, IJUHEH-
Hble, ypaBHEHUS bepHyinu, ypaBHeHUS B TOJHBIX IuddepeHimranax.
4. Jluneiineie oqHOponHbIe nuddepeHInaTbHbIE ypaBHEHUS 2-TO TOPSIKA C MMOCTOSHHBIMH KO3(-
dbunreHTamMu.
5. Jluneiinpie HeomHOpOIHBIC MU((EpPCHIMATBHBIC YPAaBHCHHS 2 IO TOPSAKA C TOCTOSTHHBIMHU
koaddunmentamu. CTpykTypa obmiero pemieHus. HaxoxaeHue 4acTHOTO pelieHus.
6. Cucremsl guddepeHInaTbHBIX ypaBHEHUH. MeTO WCKITIOYCHHUS.

Bonpocw 0na camocmosamenvro2o uzyuenus.
1. JuddepenunanbHble ypaBHEHUS 2-T0 HOPsIKaA, JOIMYCKAIOLINE TOHWKEHNE TOPSIKA.
2. Jluneiinple omHOpOIHBIE nU(p(dEepeHIIHATFHBIE YPAaBHEHUS BBICHIMX TOPSIKOB C TIOCTOSHHBIMHU
KO3 PHULIHEHTaMH.
3. Jlunelinple HEOAHOPOAHBIE AH(QepeHInaTbHbIe YPAaBHEHHUS BBICIINX TMOPSIKOB C IIOCTOSHHBIMHU
KO3 PHULIHEHTaMH.
4. VYpaBHEHHU B MOJIHBIX AU epeHnnanax, METOAbl UX PEIICHUS. .

Bonpocs! py0exHoro koHTpoJist NeS

Bonpocwi, paccmampusaemvle na KOHMAKMHBIX 3AHAMUSX.
DneMeHThl KOMOMHATOPHKU: IMEPECTAaHOBKM, pa3MelleHus, codetaHus. [Ipumepsl.
CrnydaiiHple COOBITHS M HMX Kiaccuukanus
Knaccuueckoe ompenenenue BeposTHOCTH. HemocpeacTBEHHBIN MOACUET BEPOSTHOCTH.
[TonsiTe cymMMBbl M TIPOU3BEAEHUS COOBITHUI
HecoBmectumbie coObiTusi. Teopema ClIOKE€HUSI BEPOSTHOCTEH HECOBMECTHMBIX COOBITHH U
CIICACTBUS U3 HEE.
6. CoBmectHble coObITHSA. Teopema CIIOKEHUSI BEPOSTHOCTEH COBMECTHBIX COOBITHIMA
7. HezaBucumble coObiTHs. TeopeMa yMHOXXEHHSI BEPOSATHOCTEM HE3aBHCUMBIX COOBITHUI
8. 3aBucumble COOBITHS. YCIOBHAs BEpOSATHOCTh. TeopemMa yMHOXKEHHsSI BEPOSITHOCTEH 3aBHCHUMBIX
coOBITHI
9. IloBTopHble He3zaBUcUMBIE ucnbiTaHus. @opmyna bepHysu
10. JlokambHas W wHTerpanbHas (opmynsl Jlamraca
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11. dopmyna Ilyaccona, ycinoBusi €€ NMpUMEHEHHsS

12. TlousTHe ciyyailHOH BEIMYMHBI, 3aKOH €€ pacrpeneieHus

13. JIuckpeTtHas ciydaifHas BenW4YMHA. Psim pacmpeneneHus, MHOTOYTOJBHUK DPa3eiICHUS

14. ®ynknus pacnpenenenus F(x) u e€ cpoiicTBa

15. HenpepsiBHast ciyyaiiHas BeiauuuHa. [IIO0THOCTH pactpeneneHus BepostHocTH f(X) e
cBoiicTBa. KpuBasi pacnpeneneHus.

16. YwucnoBble XapaKTEpUCTHUKU TUCKPETHOM W HEMPEpPHIBHOW CIy4yailHBIX BEJIMYMH (MaTeMaTu-
4EeCKOE OKUJAaHHUE, AMCIIEPCHs, CPEelHEe KBAJPAaTUYECKOE OTKJIOHEHHE)

17. CsaoiicTBa MaTeMaTUYECKOTO OXKHMJAHUS U JTUCIEPCUU

18. HopwmanbHOe pacmpeneieHre HENpepbIBHON ClIy4allHOW BENWYHMHBI, ONpeAesieHHuE, BUJ KpH-
Bou ['aycca, cBoliCcTBa KpPUBOM.

19. BeposTHOCTh TOMaJaHHWs HOPMAJIBHO pACIPEACICHHOW CIyYalHOW BEJIMYMHBI B 3aJIaHHBIN
uHTepBan. [lpaBuno 3-x curm

BOI’lpOCbl 01 CAMOCMOSIMENbHO20 U3y4eHUsl.

1. Oneparuu HaJ COOBITHSIMU.
2. Kiaccudeckasi BEpOSITHOCTHASI CXeMa.
3. DneMeHTbl KOMOMHATOPUKHU Y BBIYHCIIEHUE BEPOSATHOCTH COOBITUH. [ eoMeTpuueckas BepOSTHOCTb.
4. Teopema ycioBHast BepoaTHOCTh. He3aBucumocTs coObITHiA. Teopema yMHOKEHHUST BEPOSTHOCTEH.
5. @opmyna NOJHON BEPOSATHOCTH.
6. ®opmyna Beiieca.
7. BeposaTtHoCcTh coObITHH B cxeMe bepHyu.
8. JlokanmpHas M HHTErpaIbHas TeopeMbl MyaBpa — Jlamaca.
9. ®OyHKIMS pacHpeesieHUs U ee CBONCTBRA.
10. Psan pacnipenenenus, monurod u QyHKIHS pacrpeieIeHUs] TUCKPETHON CITy4aifHON BETMYHHBI.
11. [TnoTHOCTD pacnpeneneHus U GYHKIHS pacIpeeIeHUs HeMPEPhIBHON CIIy4aiiHON BEJIUYUHBI.
12. Jucnepcust U cpellHee KBaJAPAaTHUYECKOE OTKIOHEHUE JUCKPETHOM M HENPEPBIBHOW CIy4ailHON
BEJINYUHBI.
13. Pacnipenenenust TUCKpETHBIX CIIy4allHBIX BeNWYWH: OMHOMHUanbHOE, [lyaccona. VX uncnoBwie
XapaKTEPUCTHUKH.
14.  PaBHOMepHOE M MOKa3aTeIbHOE PaCHpPE/IeIICHNUs, UX YHCIOBbIE XapaKTEPUCTUKH.
15. HopwmaibHOe pacrpeneneHue U ero YuCIOBble XapaKTEPUCTHUKHU.
Bonpocs! py0exnoro koHTpoJist Ne6

Bonpocvl, paccmampusaemvie na KOHMAKMHBIX 3AHAMUSIX.
1. Crartuctuueckuil ¥ BapualMOHHbIN psabl. BapuaHThbl, 4aCTOThl, OTHOCUTEIbHBIE YaCTOTHI
2. Craructuyeckoe pacrnpenenenue BblOOpku. [lonauron.
3. Dwmmupuueckas (ynxmus pacnpenenesus F “(X). Eé cpoiicTsa
4. T'pynnupoBaHHOE cTaTHCTHYecKoe pacmpenenenue. [loctpoenre ructorpammbl
5. YucnoBble XapaKTEPUCTUKU BBIOOPKU
6. ToueuHble OIEHKH YHCIOBBIX XapaKTEPUCTUK M UX CBOHCTBA
7. TodeuHble OLEHKM MAaTEMaTHYECKOIO OXHJAAHUSA, TUCHEPCUHU, CPETHEro KBaJIpaTHUYecKOro

OTKJIOHEHMSI T€HEPAIbHON COBOKYITHOCTH

8. MUurepBanbHble oneHKU. JloBepHTENbHAs BEPOATHOCTh M JOBEPUTEIHHBIH HHTEPBAI

9. [oBeputenbHble WHTEPBANIbI JIl OLIEHKHM MAaTEMAaTHYECKOTO OXXHUIaHHMS HOPMAaJbHOIO pacmpe-
JIeJIEHUs] IPM HM3BECTHOM U HEHU3BECTHOM CpEIHEM KBaJIpaTUYECKOM OTKJIOHEHHHM TeHepaibHOU
COBOKYITHOCTHU

10. ®OyHKIMOHANBHAS W KOPPEISIIMOHHAS 3aBHCUMOCTH MEXIY CIyYalHBIMH BEIMYHMHAMHU

11. OcHoOBHBIE 33/1a4M TEOPUU KOPPEISALUU

12. KoaddumueHT KOppensiuu U ero CBOiCTBa

13. Jluneitnas koppensuus. OnpenencHue MapamMeTpoB MPsSMONW perpeccud METOJIOM KBaJpaToB.
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Bonpocwi ona camocmosamenvro2o uzyuenus.
1. Tlonsarue 06 MHTEpBAIBLHOM OIICHUBAaHUU. [loBEpUTENIbHASL BEPOSITHOCTD, JOBEPUTEIIbHBIA HHTEP-

g

Cratuctuyeckasi TuIoTe3a, CTaTUCTUYECKUN KPUTEPHUIL.

YPOBEHB 3HAUMMOCTH U MOUTHOCTb KPUTEPUSL.

ITocTpoeHHe TEOPETUYECKOr0 3aKOHA PACIIPENEICHNUS 110 ONBITHBIM JAHHBIM.

IlonsTHE O KPUTEPUAX COTTIACHS.

Kpurepuii [Tupcona y° u cxema ero npuMeHeHHs.

@OyHKIMOHANbHAS, CTATUCTUYECKAs U KOPPEIALUOHHAS 3aBUCUMOCTH.

OcHoBHBIE 337]a4U TEOPUHU KOPPEISALIUN.

JIuneliHas perpeccus. Y paBHEHHS pErpeccu.

10 KoaddutimeHT Koppensiuu: olleHKa TeCHOTHI ¥ BHJIa CBSA3H MEXAy Mpu3HaKaMu X u Y.

©CONO A~ WN

3..7. TIpoMexyToUYHasi aATTECTAI[UA

KonTposnb 3a ocBOeHHEM JUCHUILTUHBL «MaTemMaTukay U OlleHKa 3HAHUH 00yJaroluxcsl Ha JK-
3aMeHe/3a4eTe MPOU3BOIUTCS B COOTBETCTBHHU C [ToyoKeHHeM 0 TeKyIeM KOHTPOJIE YCIIEBAaEMOCTH U
MIPOMEXYTOUHOI aTTecTaluy 00yJaromuxcs Mo o0pa3oBaTeIbHbIM MIPOrpaMMaM BhICIIEro oOpa3oBa-
HUs, yTBepkJaeHHOM petieHueM yueHoro cosera @I'bOY BIIO «Caparosckuii 'AY» ot 18.06.2014,
poToKoJ Ne7

B cooTBercTBUM ¢ y4eOHBIM IUTAHOM IO HampapieHuio moarotoBku 35.03.07  Texwuonorus
MIPOM3BOJICTBA U TMEPEepPabOTKU CENbCKOXO3SUCTBEHHOW MPOAYKIIMU MPOMEXKYTOUHAs arTecTanus B
MIEPBOM CEMECTpPE MPOXOINT B BUAE3aUETa, BO BTOPOM CEMECTP -dK3aMEH.

[TpomMexxyTouHast aTTecTalys CIYXKHUT OLIEHKONH paboThl CTy/IEHTa B TEUEHUE BCEro cpoka o0y-
YEeHHUsl U MPHU3BaHA BBIABUTH YPOBEHb, MPOYHOCTh U CHCTEMATHYHOCTH IMOJYYCHHBIX UM TEOpETHYE-
CKUX M MPAaKTUYECKUX 3HAHUI, MPUOOPETEHUS HABBIKOB CAMOCTOSITEIbHON pabOThI, pa3BUTHSI TBOPUE-
CKOT'O MBIIUICHUS, yMEHHE CUHTE3UPOBATh MOJIyYCHHBIC 3HAHUS M MPUMEHATh UX B PEIICHUH MTPAKTH-
YEeCKUX 3a/1ay.

DK3aMEHAIMOHHBIN OMJIET TOMUMO TEOPETHYECKUX BOIIPOCOB BKIIFOYAET KAPTOUKY C MPAKTHYE-
CKHMMHU 33JJaHUSIMU 110 OCHOBHBIM T€MaM JUCUIUTLIIHBIL.

KonTtponbHble TpeOOBaHUS M 3aJaHUS COOTBETCTBYIOT TPEOYEMOMY YPOBHIO YCBOEHUS TUCIIH-
IUTMHBI U OTPaXKaroT €€ OCHOBHOE COJIEpyKaHUE.

Jiis moydeHus 3a4era M SK3aMeHa CTYJIEHT 00s3aH BBIMOJHUTH BCE CAMOCTOSTENLHBIE pado-
ThI, HAIUCATh KOHTPOJIbHBIE paOOTHI, MPOUTH cOOECEOBAaHKE MO BHIMOJIHEHHBIM TUIIOBBIM pacueTaM.

TemaTnka BONpOCoOB, BBIHOCMMBIX HA 3a4€T
1-b1ii cemecTp

1. Beiuucnenue omnpenenurteneil 2-ro v 3-ro MOPSIKOB.
2. CoiicTBa ompenenuteneil. MUHOPBI B anreOpandecKue JIOTIOTHEHUSI.
3. MeTozap! BBIUMCIEHUS ONpeAeauTenei 2-ro u 3-ro MopsaKoB.
4. Marpunsl. KBanparHas, npsiMoyrojibHas, eIMHUYHAst MaTpullbl. ClI0XKeHHe, BbIUNTAHUE, YMHOXKe-
HHE MaTPULbI HA YUCIIO.
5. IlpousBenenre MaTpuil. YCIOBUE, IPH KOTOPOM BO3MOXKHO YMHOKEHHME MAaTpHII.
6. OOpaTHas MarpuIa.
7. Cuctembl JMHEHHBIX anreOpanueckux ypaBHeHuil. Meton Kpamepa.
8. Pemienue cucreM NTWHEHHBIX YpPaBHEHHUU C IMOMOIINBI0 OOpPaTHON MaTpHIIBL.
9. Pemenue cucreM JMHEHHBIX ypaBHEHHWU MeTojoM [ aycca.
10. [IpssMmoyronbHas U NOJApPHAsi CUCTEMBl KOOPAHHAT Ha miockocTHu. [lpocTeiimue 3a-
a4l aHAJIUTHUYECKON T€OMETPHUHN HA MIOCKOCTH.
11. Pa3nuuHble BUIBI ypaBHEHUS MPSMOM Ha TIOCKOCTH.
12. YcnoBue mapaienbHOCTH W TMEPIEHIAMKYISIPHOCTH MPSIMBIX. YTOI MEXKIY JABYMS TPSIMBIMH.
PaccrossHue oT TOUKHM 10 HPSIMOM.
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13. KpuBbie BTOpOTO mopsaKa

14. IInockocTh B IpOCTpaHCTBE. B3anMHOE pacnojioKeHHe NI0CKOCTEN

15. IIpssmas B mpocTpaHcTBe. B3aumMHoOe pacmojoxeHue NpaMbix. BzauMmHoe pacmnolio-
KEHHUE NMPAMOM U NMIOCKOCTH.

16. dynkusa, obiacTe ompeaeneHre u obnacte 3HaueHui. [Ipocreimme snemMeHTaNIbHBIC (YHK-
. CriocoObl 3amaHus (QyHKIUH.

17. Ipenen dyaxuun. OTHOCTOPOHHHUE MPEICIHI.

18. Teopemsl 0 mpexaemnax.

19. 3ameuarenbHbIE TPEICIBI.

20. OkBUBaJNIEHTHBIE OECKOHEYHO MaJible. BbIunCieHe NpeAesoB C MOMOILBI0 3KBUBAJIEHTHBIX
O0ECKOHEYHO MaJIbIX.

21. HenpepbIBHOCTh (DYHKIIMU B TOYKE M Ha MHOXKECTBE TOYEK. TeopeMbl O HENpEepbIBHBIX
GbyHKIUAX.

22. Touku pa3pbiBa QYHKIMH W WX KBaTU(DHUKAIUA.

23. Teopembl 0 (DYHKIMSX, HETIPEPHIBHBIX Ha OTpE3KE.

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

25. OcHoBHble TpaBuiIa U (HopMyiasl nupdHepeHInpoOBaHHS.

26. CnoxxHast GyHKIMSI U €€ MPOU3BOJHAS.

27.HesiBHast QpyHKIUS U €€ TPOU3BOIHAS.

28. [Tapamerpuuecku 3ajjaHHass (QYHKIUS U €€ MPOU3BOJHASL.

29. lupdepennman GyHKIUU, ero reomerpudeckuii cMeici. [Ipunoxenue muddepennmana k npu-
OMOKEHHBIM BBIYHCIICHUSM.

30. ITpousBoanbie U muddepeHransl BBICIIAX MOPSIKOB.

31. Teopema Pons, Jlarpanxka, Kormm.

32. IlpaBuno Jlomwurans.

33. ®opmyna Teitnopa.

34. YcnoBusi MOHOTOHHOCTH (DYHKIMH. DKCTPEMyMbI ()YHKIIHH.

35. Beimykiioctb, BOTHYTOCTh (PyHKIMU. Touku meperuda.

36. AcuMITOTHl (PYHKIIUHM (BEpTHKAIbHBIC, TOPU3OHTAIBHbIC, HAKIOHHEIE).
37.1lepBooOpa3Hast (GyHKIMS M HEONpEeNIeHHbIH WHTErpaj, ero reOMeTpUYeCKUd CMBICI.
38. CBoiicTBa HEOIPENEIEHHOTO HHTETpaa.

39. Tabnunia MHTErpajoB HEKOTOPBIX (DYHKIMH.

40. MeTo 1 MOACTAaHOBKH (3aMEHBI TIEPEMEHHOW) B HEONPEICIICHHOM HHTErpale.

41. VlaterpupoBaHue MO 4YacTsIM B HEOINpPENEIeHHOM HHTErpae.

42. VIaTerpupoBaHue paIlOHAIBHBIX JpoOei.

43.TlonsTHE OIpENeNEHHOIO MHTErpajlla U ero reoOMEeTPUUYECKUI CMBICII.

44. CpolicTBa OIpeneaEHHOr0 MHTErpaa.

45. ®opwmyna Herorona-JleitbHuua.

46. 3ameHa TepeMEHHOW M MHTETPUPOBAHHME IO YACTSIM B ONPEACIEHHOM WHTETrpaje.

47. HecoOcTBeHHbIE HHTETpasbl 1-T0 poa.

48. HecoOCTBEHHBIC HHTETPAJIBI 2-TO POJIA.

TemaTHuka BONMPOCOB, BLIHOCUMBbBIX HA 3K3aMCH

2-0if cemecTp
1. Iuddepennmansubie ypaBHeHHs. OOIIMe MOHATHS: MOPSAIOK ypaBHEHUS, pelieHue, odliee U
YacTHOE peIleHus
2. luddepenunansupie ypaBHeHus 1 ro nopsaka. Teopema Komu u cnenctBust U3 Heé
3. luddepeHnmanbabie YpaBHEHUSI C pa3IelSIONIMMUCS TTEPEMEHHBIMHU, OJHOPOJHBIC, JTHMHEHHBIE,
ypaBHeHMs bepHymiM, ypaBHeHus B MoJHBIX aAuddepeHnnanax.
4. JluneiiHble oqHOpPOIHBIE AU(depeHlnaIbHble YpaBHEHHS 2ro MOpsSAKa C MOCTOSHHBIMH KO3 (-
bunmeHTamMu

31



5. Jluneiible HeogHOpOAHbIE AUDQepeHnanbHble YpaBHEHU 2 IO MOpsAKa ¢ MOCTOSHHBIMH KO-
spdunmentamu. CTpykTypa odmiero perieHus. HaxoxXaeHHe 4acTHOTO PEIICHUS.

6. Cucrembl nuddepeHITHaATBHBIX YpaBHEHUH. MeTOI WCKITIOUYCHHS.

7. DneMeHTbl KOMOMHATOPUKU: NEPECTAaHOBKHU, pa3MelleHus, coueTaHus. [Ipumepsl.

8. CnyuaitHbie COOBITHS M WX KJIacCHUpUKAIUSI

9. OTHOCHTENBbHAS YACTOTAa CIIYYaHOTO COOBITHS M CTaTUCTHYECKOE OIpe/esIeHUEe BEPOSTHOCTH
10. Knaccuyeckoe omnpezaeneHue BeposTHOCTU. HemocpencTBEHHbIM NMOACUET BEPOATHOCTH.

11. IlonsiTHEe CyMMBI M TPOU3BEACHUS COOBITHIA

12. HecoBmectumsble coObITHs. Teopema Cl0XKEHHs BEpOSTHOCTEH HECOBMECTHMBIX COOBITHH U
CIIEICTBUSL U3 HEE.

13. CoBmectHbie coObITHs. Teopema CIOKEHUS BEPOATHOCTEH COBMECTHBIX COOBITHIMA

14. He3aBucumble coObITHs. TeopeMa YMHOXEHHs BEpOSTHOCTEH HE3aBUCUMBIX COOBITHIH

15. 3aBucumbie cOOBITHS. Y CIOBHAs BEPOATHOCTh. TeopeMa yMHOMKEHHsI BEPOSTHOCTEH 3aBUCH-
MBIX COOBITUH

16. IToBTOpHBIC He3aBUCHMMBIC ucHbITaHus. Dopmyna bepHymm

17. JloxaneHas u wHTEerpaigbHas ¢opmyisl Jlammaca

18. ®opmyna Ilyaccona, ycioBus e€ MpUMEHEHHS

19. TlonsATue ciydailHOW BEJIMYMHBI, 3aKOH €€ pacHpeeNeHHs

20. [uckperHast ciydaiiHas BeJWYHMHA. Psim pacmpeneneHus, MHOTOYTOJIBHUK pa3IelIeHUs

21. ®ynkuus pacnpenenenus F(x) u e€ cpoiicTBa

22. HempepbiBHast ciyvaiiHas BenuuuHa. [IM0THOCTB pactpenenenus BepositHoctu f(X) u e€ croid-
crBa. KpuBas pacnpezeneHus.

23. YucnoBble XapaKTEPUCTUKHA JUCKPETHOW M HEMPEPHIBHOM CIy4YalHBIX BEIHYUH (MaTeMaTHue-
CKO€ OXHJIaHWe, JUCIEepPCHs, CpeAHee KBaJpaTHUYecKoe OTKIOHEHHE)

24. CpoiicTBa MaTEeMaTHYECKOTO OXHUIAHHS U JUCIEPCUU

25. buHomManbHOE pacrpeieieHue AUCKPETHOM CIy4aliHOM BENMYHMHBI, €ro YMCIOBbIE XapaKTe-
PUCTUKHU

26. PaBHOMepHOe pacrpesielleHue HENpepbIBHOW CIy4alHOM BENIWYHMHBI, €ro YHMCIOBBIC XapakTe-
PUCTUKHU

27. HopmasbHOE pacmpesesieHHe HENpepbhIBHOM CilydalfHON BENTUYMHBI, ONpeAeseHHe, BUJ KpH-
Bou ['aycca, cBolCTBa KpUBOM.

28. BeposTHOCTh MomajaHus HOPMAJbHO paclpeneia€HHOM cilydyailHOM BEIMYMHBI B 3aJaHHBIH
untepBai. [IpaBuno 3-x curm

29. I'eHepanbHast U BBHIOOpOUYHAs COBOKYMHOCTH. BbiOopouHnslii mMeron. [loBTOpHas, GecrnioBTOpHAs,
pernpe3eHTaTuBHasT BBIOOPKHU

30. CratucTuyeckuil U BapuallMOHHBIN psijibl. BapyaHThl, 4aCTOTBI, OTHOCUTENIbHbBIE YaCTOTHI

31. Craructuyeckoe pacrpenenenue BbIOOpku. [lomuron.

32. Dmnupuueckas (ynkius pacnpenenenus F “(X). E€ cpoiicTsa

33. rpynmupoBaHHOE CTaTHCTHYECKOoe pactipenenenue. [loctpoeHne rucTorpaMmsl

34. YucnoBble XapaKTEPUCTUKU BBIOOPKHU

35. ToueuHble OIEHKH YHCIOBBIX XapaKTEPHCTUK M MX CBOWCTBA

36. ToueuHble OLEHKHM MATEMAaTHYECKOTO OKUIAHUS, TUCHEPCHH, CPEIHEro KBaJIpaTUYecKOro
OTKJIOHEHHSI Te€HEepalbHONH COBOKYITHOCTH

37. UntepBanbHble olieHKU. JloBepuTenbHas BEPOSITHOCTh M JOBEPUTENbHBIA HHTEPBAJ

38. [loBepuTenbHBIE WHTEPBAIBI U1 OIEHKH MaTEMAaTHIECKOTO OXXKHUIAHHS HOPMAaJIbHOTO pacrpe-
JIEJIEHUS] IPY U3BECTHOM M HEU3BECTHOM CPEIHEM KBaJpaTUYECKOM OTKJIOHEHUHM TIe€HEpaIbHOU
COBOKYITHOCTHU

39. OyHKUMOHATBHAS M KOPPENALUOHHAS 3aBUCUMOCTH MEXAY CIy4alHbIMU BeTUYMHAMHU

40. OcHOBHBIE 3aJ]a4ll TEOPUH KOPPEISIUH

41. Koap¢punueHT Koppeisiiud U ero CBOWCTBA

42. Jluneiinas xoppensmnus. OnpeneieHne mapaMeTpoB MPsIMONM PEerpecCHd METOJOM KBaJIpaToB.
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06paubt IK3AMEHAUUOHHbIY ounemoe

MHMHHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUICKON ®EJIEPALIMA
®@enepaabHOE rocyJapcTBeHHOE 010/keTHOEe 00pa3oBaTeIbHOE yUpeKAeHne
BBICIHIIEI'O OﬁpaSOBaHI/IH

«CapaToBcKkuil rocy1apcTBeHHbIH arpapHblii yausepcutetr umMenn H.U. BaBuiosay

Kadenpa MareMaTuKy 1 MATEMaTUYECKOTO MOJCITUPOBAHHUSI

3K3AMEHAIIMOHHBIN BUJIET Ne 2
10 IMCLMIUIMHE «MaTtemaTuka

1. Jluneitnas xoppensuusa. OnpeaesieHue MapaMeTpoB MPSAMONU PErpecCUU METOJIOM KBaJIpaToB.
2. Jlubdepenuuansubie ypaBHeHus. OOIIUE MOHATHS: MOPSAIOK YpaBHEHHs, pellicHUE, oO0IIee U
YacTHOE pEIlEHUs
3amayva .
3aBUCHUMOCTb CKOPOCTH HM3MEHEHMSI TUIACTUYECKON MPOYHOCTH MOMAJHONW MacChl C MacCOBOM
noneii Bnaru 11 %. dP/ dt oT BpeMeHu NpoA0KUTENBHOCTH OXJIaX/ACHUS t UMEeT BU/I:

t

dpP t T
- _ Pomﬁ_e
at " T2

rae P(t) — mmacTudeckas mpoYHOCTH B MOMEHT BpeMenH t , kIla; P, —mumactiueckas mpod-
HOCTh B MOMEHT Bpemenu t = 0 mumn, klla; P -oTHOCHTENbHAS yCIOBHAS NPE/ENbHAS IIACTHYECKAs

npouHocTs nput =oco klla; t — IPOJOIKUTENBPHOCTh OXJIAXKIEHUS, MUH; T — mapa-mMeTp BpeMeHU
CTPYKTYpOOOpa30BaHuUs, MUH.
Haiitu cpennee 3HayeHue cKopocTH Ha npomexyTtke Bpemenu [0,20], ecnmm By =6 klla,

P, =101,08kI1a.T=4,96 mum.

Jata
3aB. kadenpoit M u MM Kawmpimosa I'.H.

4. MeToauyeckne MaTepuaJIibl, ONpeie/siolue Npouea1ypbl OlleHHBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH,
XapakTepu3youmXx 3Tanbl popMupoBaHus KOMIETEHIIUI

4.1 Ilpouenypsnl OLleHMBAHUS 3HAHU, YMEHNH, HABBIKOB
U (MJ1M) ONBITA 1eATeJIbHOCTH

KonTtpons pe3ynbraToB 00ydeHHs CTYIEHTOB, 3TaloB U YpPOBHS (YOPMUPOBAHHS KOMIIETEHIIUN
mo auciuiuinae «MaremaTtuka (6a30BBI YPOBEHB)» OCYIIECTBISETCS Yepe3 MPOBEIECHNUE BXOHOTO,
TEKYILEro, pyOeKHBIX, BBIXOJJHOTO KOHTPOJICH M KOHTPOJISI CAMOCTOSITEILHOM paboThI

@DOpMEBI TEKYIIETO, TPOMEKYTOYHOTO X UTOTOBOTO KOHTPOJIS, MTOPSIOK HAYHUCIICHUS 0aJIIOB U
(OHIBI KOHTPOJIBHBIX 33aHUH ISl TEKYILLIETO KOHTPOJIS pa3padaThiBatoTCs Kadeapoi UCX0s U3 cIie-
MUGUKA TUCIATUINHBI, U YTBEPKIAIOTCS HA 3aCeTaHNU Kadeaphl.

MaxkcumanabHOe KOJTMYECTBO 0aJI0B, KOTOPOE MOXKET MOJIYYUTh 00yUarOIUICs, COOTBETCTBYET
KOJIMYECTBY YacOB, OTBOJUMBIX Ha KOHTAKTHYIO paboTy B 1 cemecTpe u paBHO — 72 GaiioB, BO 2 ce-
MecTpe paBHO — 46. GansioB
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YcTanaBnuBaercs cienyromias rpajanus nepeBoaa OleHKH U3 MHOT00aNIbHOM B YeThIpeX-
OaIUTBHYIO.
Kpurepuii peiiTUHIOBBIX OLIEHOK MO AUCHUILIHHE «MaTeMaTuka

1 cemectp
IK3amMeHayuoOHHAA OUeHKa Peiimunzosan oyenka ycneeaemocmu
OTIMYHO 46 — 40 6annos
X0pouIo 39 — 34 6annos
YAOBJICTBOPUTEIHHO 33 — 28 GannoB
HEY/IOBJICTBOPUTEIHHO MeHee 28 6aioB

Pacnpeneﬂelme 0asL10B peﬁTHHFOBOﬁ OLCHKH MEKIAY BUIAMHU KOHTPOJIA

- BXOJAHO#l KOHTPOJIb, TIPOBOAMTCS HA MEPBOM 3aHATUU Ui MPOBEPKH HCXOJHOTO YPOBHSA
0Oy4aroIerocss U OLIEHKH COOTBETCTBUSI €r0 ypOBHS TPeOOBaHUSIM, MPEABSABISEMBIM IPU HU3yUYECHUU
JTUCUUTUIAHBL.

MaxkcumanbHOe 4uciio 0ajuioB, KOTOpOe MOXKET Habparh oOyJaronuiicst Mo pe3ylibTaraM BXOJ-
HOTO KOHTpOJIsi, coctaBisieT 10 % oT obmero komuyecTBa 6amioB, 5 6ammam  (1cemectp). 4 Hanmam
(2 cemectp).

- TeKYIH# KOHTPOJIb, IIPOBOJAUTCS JIJIsI CUCTEMAaTUYECKON MPOBEPKH YPOBHS cPopMUpOBaH-
HOCTH KOMITETEHIMI 00y4aronierocsi BO BpeMsl ay JUTOPHBIX 3aHSATUH, B COOTBETCTBHH C paboyeil mpo-
rpaMMO TUCIUIUIMHBI (MO/YJIsl) B TEUEHUE CEMECTPA.

MaxkcumanbHOe 4ncio 6ajioB, KOTOPOE MOXKET HabpaTh 0OyUaroOLIUiics M0 pe3yabTaTaM TeKy-
Iero KOHTPoJIsA, cocTapisieT 10 % oT 00I1Iero koau4ecTBa OaJlJIoB, OTBOJAUMBIX Ha KOHTAaKTHYIO paboTy
B ceMecTpe U paBHO — 5 Oamtam (1 cemectp, 4 6aimam (2 cemecTp)..

- py0e:KkHbIH KOHTPOJIb, TPOBOIUTCS 10 OKOHYAHUU U3YUCHHSI TUIAKTHYECKON IMHUIBI HITH
paszzena AUCHMILTMHBI B 3apaHee YCTAaHOBIEHHOE BpEMs /IJIsl OTIpe/ieNieHus] ypPOBHS CPOPMUPOBAHHOCTHU
KOMITETSHITHI 00YJaroIIerocs Mo TUCIUTUTHHE (MOTYITIO).

MaxkcumanbHOe 4uciao 0alioB, KOTOPOE MOXKET HaOpaTh OOyYaroIIUWCsA MO pe3ylbTaraMm py-
0ekHOro KOHTpoJs, coctaBinger 40 % or olmiero koiauuecTa 0ajuloB, OTBOAMMBIX HAa KOHTAKTHYIO
paboty B cemectpe U paBHO — 25 Ganam (1 cemectp), 20 6amnam (2 cemectp).

- KOHTPOJIb CAMOCTOAITEJIbHON PadoThl (TBOPYECKHUIl PeTHHI), TPOBOJUTCS Ul CUCTEMa-
TUYECKOI POBEpKU BHEAYTUTOPHOM CaMOCTOSTENbHONU paboThl 00yJaromerocst B COOTBETCTBUU C pa-
004eil mporpaMMoi AUCHUIIINHBI (MOIYJIS).

MaxkcumManbHOe 4uciio 0aiioB, KOTOPOE MOXKET HabpaTh OOy4aroIUiCs MO pe3y/bTaraM KOH-
TPOJISI CAMOCTOSITeNIbHON paboThl, cocTaBisieT 10 % oT o0miero xKoaudecTBa 0auioB, OTBOJAMMBIX HA
KOHTaKTHYIO paboTy B ceMecTpe U paBHO —5 Oamnam (1 cemectp, 4 Oamnam (2 cemecTp). .

- BBIXO/IHOH KOHTPOJIb (3a4eT / IK3aMeH), MPOBOJIUTCS UIs YCTAHOBJICHUSI YPOBHS C(HOpMU-
POBaHHOCTH KOMITETEHIIMI 00ydaroierocs o AMCUUIUIMHE (MOYJIIO).

MakcuMmanbHOe uncio 0ajuioB, KOTOPOe MOXKET HaOpaTh oOydaromuiics Mo pe3ylibTaraM BbI-
XOJTHOTO KOHTpoJIs, cocTaniseT 30 % ot o01iero koauuecTBa 0aaioB, OTBOJMMBIX Ha KOHTaKTHYIO pa-
00Ty B ceMecTpe u paBHO —16 Oamtam (1 cemectp), 14 6ammam (2 cemectp). .

OO0yyaromuiicst 1omycKaeTcss K BBIXOJIHOMY KOHTPOMIO (3K3a.MEHY / 3a4eTy), eCli B Ipolecce
oOydeHus 1o nucuuIuinae (Moayito) uM HabpaHno He MeHee 40 % oT oO1iero komuecTBa 0aioB JIUC-
IMUTUTAHBL (MOYIIsI), TIPA YCIIOBHH TTPOXOXKIEHHUS BCEX BUIOB KOHTPOJISL, IPEAYCMOTPEHHBIX padoueit
IPOrpaMMOil TUCIMITIMHBI (MO ), 32 UCKIIFOUEHHUEM BBIXOHOTO.

OOyuaromuiicsi, He HAOpaBIINK YCTaHOBJIEHHBIII MUHUMYM 0aJUIOB MO pe3ysbTaTaM BXOIHOTO U
pPYOEKHOTO KOHTPOJIEH, a TakkKe KOHTPOJI CaMOCTOATENbHOH paboThl, MOXET, 10 COITIACOBAHUIO C
MperoaBarelieM, JIMKBUINPOBATh 33JJ0JDKEHHOCTH B YCTAHOBIICHHBIE TIPETIOaBaTeNIeM CPOKH BO BHEa-
YAUTOPHOE BpeMs /10 POXOXKACHUS BBIXOTHOTO KOHTPOJISL.

OOyuaromuiics, HabpaBImIMii CyMMy 0ajIOB IO BXOJAHOMY, PYOSKHBIM KOHTPOJISIM, KOHTPOJTIO
CaMOCTOSITENIbHOU paboThl, cocTapstoNIyto 60siee 60 % oT 001Iero KoJMuecTBa 0aNIOB TUCIUILIMHEI,
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MOKET OBbITh, IO 0OOIOAHOMY PEIICHUIO MPENoaBaress U 00y4Jaroerocs, arTeCTOBaH aBTOMAaTUYeCKU
— 03 MPOXOXKIEHUS BBIXOJIHOTO KOHTPOJIS MO TUCIUTUTHHE (MOJYITI0), HO HE BBIIIE OLIEHKH «XOPOIIIOY.

Ecnu oOyuaronuiics npeTeHayeT Ha 0ojiee BEICOKHE OaJTbI MO JUCIUTIIIMHE, OH 00s13aH TPOUTH
BBIXOJTHOW KOHTPOJIb.

4.2 Kputepum OlleHKH 3HAHMI, YMEHHUI1, HABBIKOB M (MJIH) ONBITA AeATeJIbHO-
CTU,XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIMH B Mpolecce 0CBOEHUs 00pa3oBa-
TeJIbHOM MPOrpamMMbl

Kommerennusi copMupoBaHa Ha «OTIHMYHOY», €CIH OOYYArOIIUICS JEMOHCTPHUPYET 3HAHWUS,
YMEHUS U BlajieHue HaBbikamu oT 86 % 1o 100 % oT ypoBHS c(hOpMUPOBAHHOCTH KOMIIETEHIIHH.

KommereHmusi copMHpOBaHa Ha «XOPOIIO», €CIM OOYYAIONIMICS JEMOHCTPUPYET 3HaHUS,
YMEHWS U BIIaJICHHE HaBbIKaMu oT 74 % 10 85 % oT ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUH.

Komnerenmus copmMupoBaHa Ha «yJOBIECTBOPUTEIBHO», €CIIM 00yUJAIOIIUNCS JEMOHCTPHPYET
3HAHUS, YMEHUS U BlajeHue HaBbikamu OT 60 % 1m0 73 % OT ypoBHS C(HOPMUPOBAHHOCTH KOMITETECH-
U,

Ecnu oOyuaromuiics 1€eMOHCTPUPYET 3HAHUS, YMEHUS U BIaJeHUE HaBbIkaMu Huke 60 % ot
YPOBHSI CHOPMHUPOBAHHOCTH KOMIIETECHIIMH, KOMIIETCHIIUS CUUTACTCSI HE COPMHUPOBAHHOIA.

4.2.1. Kputepuu OeHKH YCTHOIO OTBETA NMPH TeKYIIeM KOHTPOJIe U MPOMEeKYTOYHOM aTTecTa-
117071
[Tpu oTBeTEe HAa BOMPOC OOYYAIOUTUIICS 1EMOHCTPUPYET:

SHAHUA: OCHOBHBIC IMOHATHUA U MCTOABI MHTCTPAJIbHOTO UCHUCIICHHA, TCOPHUU BEPOATHOCTH,
MaTeMaTHYeCKON CTaTUCTUKH;

YmMeEeHudA: NPUMCHATb U3YUYCHHBIC IMMOHATHA WU MCTOAbI MHTCIPAJIbHOI'O MCYHUCIICHUA, TCOPHUU
BEPOATHOCTH, MATEMATHUECKON CTATUCTUKHU I PELICHUS TUIIOBBIX 3a/1ay;

BJIaJIeHH e HABBIKAMM: MAaTEMAaTHUYECKUMH METOJAMH B PEIICHUHU 33a/a4, BOZHUKAIOIINUX B MPOQeCcCH-

OHAJILHOM MPaKTUKE U HAYYHO-UCCIIEOBATENLCKON AEITETbHOCTH

Kputepuu omenku

OTJIMYHO 00y4aroIuics 1EMOHCTPUPYET:
- 3HaHHWE MarepHaia (METOJO0B JUHEHHON U BEKTOPHOU anredpbl, aHaIH-

TUYECKOU reoMeTpu, JuQhepeHIInaTIbHOT0 UCYUCIECHUS B IOHATHSIX
¥ METOJIaX TEOpUH (PYHKIIMI MHOTUX MIEpEMEHHBIX U TuddepeHIn-
aJIbHBIX YPAaBHEHUI; TEOPUHU BEPOSATHOCTEM U MATEMATHUYECKOW CTATH-
CTHKH), MPAKTUKK MPUMEHEHHs MaTepHalia, HCUEPIIBIBAIOIIE U MOCIIe-
JIOBATEJIbHO, YETKO M JIOTUYHO M3JIaraeT MaTepuall, XOpPOoIIo OPUEHTH-
pyeTcs B Marepualie, He 3aTpYAHAETCS C OTBETOM IIPU BUION3MEHEHUU
3aJIaHuM;

- YMEHHE (pewams 3a0ayu no MamemamuiecKkomy aHaiu3y, meopuu
00ObIKHOBEHHBIX OUPGepeHyUanbHbIX YPAGHEHUN, 8 NOHAMUAX U MemOo-
oax meopuu QYHKYUli MHO2UX NEPeMEeHHbIX U OUDDepeHYUATbHBIX
VpasHeHuil; TEOPUU BEPOSITHOCTEH U MaTeMaTHUECKOW CTATHCTHKH),
UCIIOJNIB3YS] COBPEMEHHBIE METO/IBI U TTOKA3aTEeIH TAaKOH OILIEHKH;

X0poI1o 00y4aromuicst JEMOHCTPUPYET:

- 3HaHME MaTepuasa, He IONyCKaeT CyIECTBEHHbIX HETOUHOCTEM;

- B LIEJIOM YCIICLITHOE, HO COJIeprKalllie OTAeIbHbIE TPOOeIbl, yMEHHE
(YKa3bIBalOTCSI KOHKPETHBIE YMEHHUSI B 3aBUCIMOCTH OT CHEUPUKU
JUCLUIUIMHBI), UCTIOJIb3Ys] COBPEMEHHBIE METO/IbI U TIOKA3aTENN TAaKON
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OLICHKU;

- B IIEJIOM YCIEIIHOE, HO cofiepKalliee OTeNbHbIE MPOOEIbl MIH COIpPO-
BO>KJIAIOIIEECs OTACIBbHBIMH OIIMOKaMH BIIaZIeHHE HaBbIKAMU METO/IbI
Y TIPUEMBI IMHEWHON U BEKTOPHOU alreOpbl, aHATUTUYECKOU T€OMET-
pun, 1uddepeHInaNIbHOr0 HCYHUCIIEHNS, )

YI0BJIETBOPHTEIbLHO 00y4arOIMHUICs IEMOHCTPUPYET:
- 3HAHUSA TOJBKO OCHOBHOI'O MaTepHaa, HO He 3HaeT JeTalleil, JoImycKa-

€T HETOYHOCTH, JIOMYCKAET HETOYHOCTH B (JOPMYTUPOBKAX, HAPYIIIAET
JIOTMYECKYIO MOCIIEI0BATEIBHOCTD B U3JI0KEHNUH IIPOIrPAMMHOI0 MaTe-
puana;

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHE (IPUMEHSTh TPUEMBI 1
METO/Ibl TMHEHHOW ¥ BEKTOPHOU ajreOphl, aHATUTHICCKON T€OMETPHH,
nudepeHIAIBHOTO HCUYUCIICHUS I peleHUsT yueOHbIX 3a/1a4), UC-
MOJIb3Ysl COBPEMEHHBIE METO/IbI U MTOKa3aTes I OLEHKU OLICHKH B 3aBU-
CHUMOCTH OT CIIeHU(UKH JUCIUILINHBI);

HEy/10BJIETBOPUTEIbHO o0yJaroImuics:
- HE 3HAeT 3HAYMTEIBHON YaCcTH MPOTrPaMMHOT0 MaTepHala, IIoXo Opu-

SHTHpPYETCS B MaTepHale (JJMHEHHONW M BEKTOPHOU anreOpbl, aHAIUTH-
4yecKoil reoMeTpuu, U GepeHINaTIbHOI0 HCUUCICHUS U1 PEeLIeHUs
y4eOHBIX 3ajiau), HE 3HAET MPAKTUKY IPUMEHEHHs MaTepuaa, JoIyc-
KaeT CYLECTBEHHbIEC OLINOKH;

- HE yMeeT UCIOJIb30BaTh METO/AbI U IPUEMbI (JIMHEHHOI U BEKTOPHOM
areOpbl, aHAIUTUYECKOM reoMeTpun, TU(PepeHInaIbHOro HcUKcie-
HUS, TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON CTATUCTUKHU VIS pellie-
HUS y4eOHBIX 33/1a4), JOMYCKAET CYIIECTBEHHbIE OIINOKHU, HEYBEPEH-
HO, ¢ OOJBIIMMU 3aTPYAHEHHUSIMU BBITIOJIHSAET CAMOCTOSITENIbHYIO pado-
Ty, OOJIBIIIMHCTBO 3aJaHUi, IPETYyCMOTPEHHBIX IPOTPAMMOM JAUCIIU-
IUTMHBI, HE BBITIOJIHEHO;

4.2.2 Kpurepun onieHKH 1JIsi IHCbMEHHOI0 OIIpoca
[Tpy nCbEMEHHOM OIIpoce 00y4YaroUIUCs AEMOHCTPUPYET:
3HAHUSA: TEOPETUUECKOTO MaTepuaa Juls PEIICHNs CUTyallHOHHBIX 3a/1ay;
YMEHHSI: peniaTh CUTyallMOHHBIE 3a/1a4H
BJIa/ICHHE HABBIKAMHU: aHAJIN3a U3y4yaeMOW CUTYallUH.

Kputepun onieHKH NHCBMEHHOT'0 ONPOCa

OTJIMYHO OTBET Ha BOIIPOCHI 33J]a4u JjaH NpaBuibHO. OOB-sCHEHNE X0/a e€ pelie-
HUSL TOJpoOHOE, MOCIeoBaTeNbHOE, TPAMOTHOE, C TEOPETHUYECKUMHU
000CHOBAaHUSAMHU (B TOM YHCIIE€ U3 JIEKIIHOHHOTO Kyp-Cca); OTBETHI Ha JI0-
TIOJIHUTEJIBHBIE BOIIPOCHI BEPHBIE, YETKHUE, TPOTOKOJI 3aIIOJIHEH.

X0pouio - OTBET Ha BONPOCHI 337a4H JaH NpaBmiIbHO. O0B-sICHEHHE X0/1a e
pemeHnss ToapoOHOe, HO HEJOCTAaTOYHO JIOTHYHOE, C CTUHHYHBIMHU
OlIMOKaMU B JIETANIAX, HEKOTOPHIMU 3aTPYIHEHHSIMH B TEOPETUUYECKOM
000CHOBaHMHU (B TOM 4YHCIIe U3 JIEKIMOHHOIO MaTepua-jia); OTBEThl Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI BEpHBIE, HO HEJJOCTATOUYHO YETKHE.
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YOBJIETBOPHTEIHHO - OTBETHI Ha BOIPOCHI 3aJ1a4M JaHbl MpaBuiIbHO. OOBsICHEHUE X012
€¢ pelICHMs HeJIOCTATOYHO TIOJTHOE, He-TTOCIIeIOBATEeNIbHOE, C OIMOKaMH,
CITa0BIM TEOPETUYECKUM OOOCHOBAHH-EM (B TOM YHCIIE JICKIMOHHBIM Ma-
TEPHAJIOM); OTBETHI Ha JIOTIOJHHUTEb-HbIC BOIPOCH HEJOCTATOYHO YET-
KHe, ¢ OIMOKaMH B JETAISIX, MPOTOKOJI 3alOJHEH YacTUYHO WU C
OIINOKaMU.

HEYI0BJICTBOPUTEIBLHO - OTBETHl Ha BOIIPOCHI 33JlauM JaHbl HenpaBwibHO. OObsACHEHUE
X0Jla €€ pelleHUsl JaHO HENOJIHOE, HENOo-CIEN0BaTeNbHOE, C IpyObIMU
omnOkaMu, 0e3 TeOpeTHYECKOro OOOCHO-BaHMs; OTBEThl Ha JOIOJIHHU-
TEJbHBIE BONPOCH HEMPABUIIbHBIE (OTCYT-CTBYIOT), IPOTOKOJI HE 3aI10JI-
HEH UJIM COJIEPKUT OIMOKH, HETOYHOCTH.

4.2.3. Kputepum olleHKH 10KJIa1a

KputepussmMu olleHKH JOKJIaaa SBJSIOTCSA: HOBH3HA MaTepuaia, 000CHOBAaHHOCTh BBIOOpA HC-
TOYHHUKOB JIUTEPATYPHI, CTETICHb PACKPBITHS CYIITHOCTH BOTIPOCA,

[Tpu ycTHOM J10KIIa/Ie O0YyYarOUIHICs JEMOHCTPHPYET:

3HAHUSA: TEOPETUUYCCKOTO0 MaTepHalia JUisi PACKPBITHS CYIIHOCTH BOIPOCA, HCTOYHHUKOB JINTE-
patypsl;

YMEHHSI: PAaCKPBITh CYIITHOCTh U3y4aeMOT0 BOTIPOCa;

BJIaJleHHe HABBIKAMM: aHAJIN3a ¥ BBIBOJIOB M3Y4aeMOW TIPOOJICMBI.

Kputepuu onieHKH YCTHOIO 0KJIa1a

OTJINYHO oOyJaronuicst AeMOHCTPUPYET:

- 3HaHHWE MaTeprala (Mareprall CACTEMAaTU3UPOBAH M CTPYKTYPHPOBAH;
clieniaHbl 000OIICHUS U COTIOCTABIICHUS Pa3IMYHBIX TOUYCK 3PECHUS 110
paccMaTpuBaeMOMy BOTIPOCY, C/ICTIaHbl U apTyMEHTHPOBAHBI OCHOBHBIC
BBIBO/IbI, OTYETIIMBO BHIHA CAMOCTOSATEIIBHOCTD CYXICHUI, OCHOBHBIE
MOHATHSI POOIIEMBI U3JI0KEHBI TIOJTHO U TIITYOOKO)

- TPAMOTHOCTH U KYJIbTypa U3JI0KEHUS;

- JJaeT MpaBUJIbHBIC OTBETHI Ha BOMPOCHI ayAUTOPUU TIPU MPE3CHTAINH
JIOKJIa/1a

XOpo1Io oOydJarouuics 1eMOHCTPUPYET:

- 3HaHUe MaTepuana (Marepuail CUCTEMaTU3UPOBAaH U CTPYKTYPUPOBAH;
cenanbl 00001EHUS M CONTOCTABIEHUS PA3JINYHBIX TOUYEK 3PEHHUS I10
paccMaTpuBaeMOMY BONIPOCY, C/eNlaHbl M apryMEHTUPOBaHbl OCHOBHBIE
BBIBOJIBI)

- JaeT HETOYHbIE OTBETHI HA BOIIPOCH! ayJAUTOPUH MPHU MPE3ESHTALUH J10-
KJaza

YAOBJICTBOPHUTEJIBLHO 00yYaroImuics 1IeMOHCTPUPYET:

- HENIOJIHOE 3HaHKME MaTepualla (B MaTepuaie MpeaCcTaBlIeHa O/1Ha TOYKa
3pEHMsI, OTCYTCTBYET CAMOCTOSITEIbHOCTh CY)KJICHHI)

- HE OTBEYAET Ha BOIIPOCHI ayIUTOPUH MTPH NMPE3EHTAIUH JTOKJIa/1a

HEY0BJICTBOPHUTEJIBLHO 00y4aromuics:
- HE BBIIOJHWI JOKJIaJ

4.2.4. Kpurepuu OlleHKH BbINOJHEHUS] KOHTPOJIbHBIX padoT
[Ipu BBITIOTHEHUH KOHTPOJIBHBIX pa0OT 00yUJaIOIIHICS JEMOHCTPUPYET:
3HAHMSA: TEOPETUUECKOTO MaTepuala o U3y4YeHHOH TeMe Ui pa3zeny;
YMeHHUSsI: IPUMEHSITh TEOPETUIESCKUI MaTepHal sl pelieHHs YIeOHbIX 3a/ad;
BJaJeHHe HABBIKAMHM: MaTEMaTHUYeCKMMM METOJaMHM B PpEIICHUH 33734, BO3HUKAIOUIUX B
poeCCHOHATBFHOM MPAKTHKE W HAYYHO-HCCIIEI0BATEIBCKON 1A TEIbHOCTH
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KpuTtepnu oieHKH BbINOJHEHHsS] KOHTPOJIBHBIX padoT

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

—  TOJHOCTBIO BBIIIOJIHEHHYIO Pa0OTY; B IOTHYECKUX PACCYKICHUIX
U OOOCHOBAaHWU PEIICHUS HET MPOOENIOB M OIMMOOK; B PEIICHUU HET
omurOOK (BO3MOYKHA OJTHA HETOYHOCTH, ONMHUCKA, HE SIBJISIOINASCS CIICII-
CTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOTO MaTepuana);

X0pOoI1110

00Y4JalOIINICS JIEMOHCTPUPYET:

—  TIOJIHOCTBIO BBINOJHEHHYIO PabOTy, HO OOOCHOBAHUS IIArOB pe-
IICHUs] HEAOCTATOYHBI (€CIM yMEeHHE OOOCHOBBIBATH PACCYKICHUS HE
SBISUIOCH CIIEUATBHBIM 0OBEKTOM IPOBEPKH); AOMYIIEHA O/IHA OMINOKa
WIN JBa-TPH HEJO0YeTa B BBHIKJIAJKAX, PUCYHKAX, YEPTEKax HIU Trpadu-
Kax (€cyy 3TH BUIBI pabOTHI HE SIBIISUIUCH CIICIIHATBHBIM 00BEKTOM IPO-
BEPKN).

Y10BJIETBOPHUTEJIHHO

00yYaroIIUICs IEMOHCTPUPYET:

—  paborty, rae IomyieHbl 0osiee OgHOM OmMOKH Wi Oojee ABYX-
TPEX HEAOYCTOB B BBIKJIIAJKAX, YCPTECIKAX HIIU Fpa(l)I/IKaX, HO CTYIACHT
BJIaJiceT 00513aTEIIbHBIMUA YMEHUSIMH.

HEYIOBJIETBOPUTEJIbHO

oOyuaromuics:

—  JIONyCTWJ NPUHIUNHAIBHBIC OIMMOKA B BBIMOJTHCHUH 33J[aHUMH,
MOKAa3aBIlIMe, YTO CTYJACHT HE BIAJCET OOS3aTCIIbHBIMH YMEHHUSMHU I10
JTAHHOU TeMe B MOJHON Mepe.

4.2.5. KpnTepnu OLCHKH BBINIOJJHCHHUSA THUIIOBBIX PaCI€TOB
HpI/I BBIIIOJIHCHUH THUIIOBBIX PAaCuYCTOB 06yqa}01u1/117lc;1 ACMOHCTPUPYCT:
SHAHUs: TCOPCTUYCCKOIo MaTepuaja 1o I/I3y‘IeHHOﬁ TEMC UJIM pas3aciy,
YMEHus: NIpUMCHATH TCOpeTH‘IeCKI/Iﬁ MaTcpural IJIs pCUICHUA y‘le6HBIX 3aJa4,
BJIAICHUEC HABBIKAMM: B PCUICHHWH 3a/la4, BO3ZHUKAIOIIUX B HpO(l)CCCHOHaJIBHOﬁ IMPAKTHUKE U
HaquO'HCCHeHOBaTeHBCKOﬁ ACATCIIbHOCTH

KpnTeme OICHKH BBINMOJHCHUSA THIIOBLIX paci€TOB

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

- MOJIHOCTHIO BBIIIOJIHEHHYIO pa0oTy; B JJOTHYECKUX PACCYKICHUSIX
¥ 000CHOBAHHH PEUICHHs HET MPOOENIOB U OMIMOOK; B PEIIEHUU HET OIIU-
00K (BO3MOKHA OJHA HETOYHOCTH, ONMHCKA, HE SBIISAIONMIASCS CIICICTBUEM
HE3HaHUs WIM HETTIOHMMAaHUs yueOHOro MaTepuana);

XOpo1Io

00ydJarouuics 1eMOHCTPUPYET:

— MOJIHOCTBIO BBHIMOJIHEHHYIO PabOTy, HO OOOCHOBAaHHS IIIAroB pe-
HICHUS] HEJIOCTATOYHBI (€CTM yMeHNe 000CHOBBIBATh PACCYKICHUS HE SB-
JSIOCH CHEIUAIBHBIM O0BEKTOM TMPOBEPKH); JOMYIIEHa OJHAa OIINOKa
WIH JBa-TPU HEJO0YETa B BBIKJIAJKAX, PUCYHKAX, YePTEeKaX WM Tpadukax
(ecmu 5TH BHIABI pabOTHl HE SBISUIMCH CHEIHATBHBIM OOBEKTOM IMPOBEP-

YA0BJE€TBOPUTECJIBbHO

00yJaronuics AeMOHCTPUPYET:

- paboty, rae monymeHsl 0onee oaHOW OmMOKH Wi Oojee TBYX-
TPEX HCA0YETOB B BBIKJIAJIKaX, YCPTECIKAX HUIIU rpaq)m(ax, HO CTYJACHT BJIa-
JeeT 00s13aTENIbHBIMU YMEHUSIMU.

HECYAOBJIETBOPUTEC/ILHO

oOydJaronuics:

— JOMYCTHJI TPUHIUNHAIBHBIE OIMIMOKN B BBIMOJHEHUH 3aJaHUM,
MOKAa3aBIlIUE, YTO CTYACHT HE BiajeeT 00s3aTeNbHBIMH YMEHUSMHU IO
JTAaHHOW TeME B MOJHON Mepe.
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4.2.6. Kpurepuu ouieHKHM BbINOJHEHUS TECTOBbIX 3aIaHU I
[Tpu BBIIOTHEHUY TECTOBBIX 3aJaHHI 00YJAIOIIUNCS JEMOHCTPUPYET:
3HAHMSA: OCHOBHBIX MAaTEMAaTUYECKUX MOHIATUI U METOJOB U3y4aeMOU TEMBI WM pa3iena.

Kpurepun oneHku BbINOJHEHUs] TECTOBBIX 3aJIaHU

OTJIMYHO 00yyJarouuics 1eMOHCTPUPYET:
— TPaBWIBHOCTH OTBETOB HE MeHEe 4eM 85 % TeCTOBBIX 3aJaHul;

XOopo1o 00ydJarouuics 1eMOHCTPUPYET:
- MPaBUIILHOCTH OTBETOB HE MeHee ueM 70 % TeCTOBBIX 3aJJaHU;

Y/10BJIETBOPUTEIbHO 00ydJarouuics 1eMOHCTPUPYET:

— TMPaBWIBHOCTh OTBETOB HE MeHee 51 % TecTOBbIX 3aJaHul,

HEYAOBJIETBOPUTECJILHO

oOyyJarouuics:
- TPaBWJIbHOCTh OTBETOB MeHee YyeM Ha 50 % TeCTOBBIX 3aJaHUil.

Pazpaoomuux(u): oouenm, Kupunnoea T.B. flce e

(nmoamnuck)0
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