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1. Ilepeyenb KOMNETEHIMH C YKa3aHHEM I3TAnoB UX GOpMHPOBaHNS B MPO-
necce ocsoenust OITOII

B pesynbrare m3yueHus QUCHMIUIMHBI «MaremaTtuka (06a30BbIii ypOBEHb)» OoOydaromiuecs, B
coorBercTBuu ¢ ®PI'OC BO no nampasienuto noarorosku 35.03.07 TexHonorus Npou3BOJCTBA U
nepepadoTKU CeNbCKOX03AMCTBEHHON MPOAYKIMH, YTBEPKISHHOTO MprKa3oM MuHUCTEpCcTBa 00pa3o-
BaHus ¥ Hayku PO ot Ne ot 17.07.2017 1. Ne 669, dhopMupyrOT cieayromue KOMIETCHITUH:

- «Crioco0eH pemnath TUIIOBBIE 3a/1a4i MPO(PECCHOHANTBHON AEATEIbHOCTH Ha OC-HOBE 3HAHHN
OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHUX, €CTECTBEHHOHAYUHBIX U 00-11enpo()ecCHOHATBHBIX JTUCIUILUINH
C IpUMEHEHUEM MH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHooruiy (OIK-1).

dopMupoBaHHE KOMIIETEHUMIA B mpolecce U3y4eHus JUCHUNIMHBI
«MaremaTuka (0a30Bblii YypOBEHb)»

Komnerennus CTpyKTYypHBIE 3JIEMEHThI KOMIIE- Oransl Bunst OneHouyHble

Kox | HaumeHnoBanme | TEHLMU (B pe3yibTaTe OCBOCHUs | (GOpMUpO- | 3aHSA- | CpeacTBa JUIs

JUCHUIUIMHBI 00Y4aroIui JOKEH BaHUS TUH ISl | OLIEHKH yPOB-
3HaTh, YMETh, BIAJICTh) KOMITE- dbop- | HA chopmupo-
TEHIIMA B | MHPO- BaHHOCTHU
nporecce | BaHUSA | KOMIIETEHLUHU
OCBOEHHUS | KOMIe-
OIIOII TEHLUU
(cemectp)”
1 2 3 4 5 6

OIIK- | «Criocoben 3HAeT: OCHOBHBIC TOHATHS W Me- 1 JIeK- Joknan/ te-

1 pelaTb TUIO- | TOJbl MaTeMaTHYECKOI'o aHaju3a, UM, CTOBBIE 3a/1a-
BbI€ 33741 JUHEHHON anredpbl U aHaIUTHYe- /TIpaKkTH | HUS/TUTIOBOM
npodeccuo- CKOI reOMETpHH,. qe- pacuet/
HaJbHOU JAes- yMeeT: MPHUMEHATh IOJyYeHHbIE CKHe- /KOHTpOJIbHAS
TEIBHOCTH Ha TEOPETUYECKHE 3HAHUS Ul pelie- 3aHs- pabora, ycT-
OCHOBE 3HaHUM | HUS y4eOHBIX 3a/1a4 110 MaTeMaTu- THE HBIH OIpOC,
OCHOBHBIX 3a- K€, a TaKK€ OCYILECTB-ATh MaTe- MUCbMEHHBIN
KOHOB MaT€éMa- | MaTU4YeCKHe TOCTAHOBKHU  IIpO- orpoc
TUYECKHUX, CTEUINX TPHUKIAIHBIX 3a/1a4, BBI-
€CTECTBEHHO- OupaTh METO/Ibl UX PEIICHUS U UH-

Hay4YHbIX H TEpPIPETUPOBATh MOJy4yaeMble pe-
obmenpodec- | 3ymbTaThl

CHOHAJIbHBIX BJaJieeT: OCHOBHBIMH METOJIaMU
JAUCLMILINH C peleHHs] MaTeMaTHYEeCKHUX 3a/1a4 C
NPUMEHCHHEM | IpUMEHEHHEM HWH(POPMAIMOHHO-
MH(POPMALIMOH- | KOMMYHHKAIMOHHBIX TEXHOJIOTHI
HO-

KOMMYHHUKAITH-

OHHBIX T€X-

HOJIOTHUI»

Komnerenmus OIIK-1- Taxxe popmupyercs B X0/1€ OCBOCHUS JUCIUIUIMH: HH(GOpMaTuKa; Gpu-
3MKa; HEOpraHW4yecKas M aHaJIMTUYECKas XUMHs, OpraHuuecKas XUMHUs;pu3nyeckas ¥ KOJUIOMIHAsS
XUMHUSI; OMOXMMHMSI; TEXHUYECKHE OCHOBBI MMPOEKTHUPOBAHUS 000pY/I0BaHUS MULIEBBIX U NepepadaThl-
BAIOIUX NPEINPUITHN; THAPOMEXAHUUECKUE MTPOLECCHl B MUIIEBON MPOMBIIUIEHHOCTH; TEXHOJIOTHS
nepepadboTKU MPOIYKIIMKM PACTEHUEBOJCTBA; TEXHOJIOTHS MepepabOTKU MPOIYKIIMH KUBOTHOBOJCTBA.
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NpeaAaUILIOMHAs NPaKTUKA;roCyaapCTBCHHAA UTOroBasd aTTreCTanus.

2. Onucanne NoKasareseil M KpUTEpHeB OLCHUBAHNS KOMIIETCHIUH
HA Pa3JIMYHbIX 3Tanax uX (POPMHUPOBAHNS, ONUCAHNE IIKAJI OLCHUBAHUSA

Ilepeyenn OLEHOYHBIX CPEACTB

Ne | HammeHoBaHue one-
/T | HOYHOTO CPEICTBA

KpaTkas xapakrepucTuka one-
HOYHOI'O Cpe/ICTBa

[IpencraBneHue OLlEHOYHOTO
cpeactsa B DOC

1 JOKJIaz

IIPOJYKT CaMOCTOSITENbHON pado-
ThI 00yYaroerocs, mpeacTapis-
IOIUH CO00M KpaTKOE M3JI0KECHHE
B YCTHOM BHJI€ MTOJIYYE€HHBIX pe-
3yJlbTaTOB TEOPETUUECKOTO aHa-
JIM3a ONPeACICHHON HayYHOM
(yuebHO-HccIe10BaTeIbCKOM) Te-
MBI, T/I€ aBTOP PACKPHIBAET CYTh
HCCIeyeMOH po0eMbl, TPUBO-
JUT pa3IUYHbIC TOUKHU 3PEHUS, a
TaKXe COOCTBEHHBIE B3TJISIIbI HA
Hee

TEMBI JOKJIaI0B.

2 | KOHTpoIsbHas paboTa

CPEICTBO IIPOBEPKU YMEHUH IIPH-
MEHSATH II0Jy4YEHHBIC 3HaHUS IS
pelIeHns 3a1a4 OIPEIEICHHOTIO
THUIIA 110 pa3zeily Ui HECKOJIbKUM
pasaenam

KOMIIJICKT KOHTPOJIbHBIX 3a-
I[aHPIﬁ 110 BapuaHTaM

3 Tumnosoi pacuer

CpencTBo NpoBEpKH YMEHHUI
MIPUMEHSATD MO-TyYEHHBIC 3HAHUS
IO 3apaHee OINpeIeTICHHON METO-
JTUKE JIJISl peIIeHUs 3a1a4 UM 3a-
JAHUU IO MOJYJIIO WJIA JTUCLIU-
IUTMHE B LIEJIOM.

KomriuiekT 3amanuii ojis BbI-
MOJIHEHHS TUITOBOWIO pacyeT

4 | TecTUpOBaHUE

METOJI, KOTOPBIN NIO3BOJISAET BBI-
SIBUTh YPOBEHb 3HAaHUM, YMEHHUU U
HaBBIKOB, CIIOCOOHOCTEN M IPYTUX
KauecTB JINYHOCTH, a TAK)KE UX
COOTBETCTBHUE OIPEEICHHBIM
HOpMaM IIyTeM aHaJlh3a Clioco0oB
BBINOJIHEHUS 00YJaIOIUMHUCS PA-
J1a CIIEUAJIbHBIX 3aIaHAN

0aHK TECTOBBIX 3aJaHUI

5 cobecenoBanue
(ycTHBIH ompoC)

CpencTtBo KOHTpOJISl, OpraHu30-
BaHHOE Kak cIieluajibHas Oecena
MeJaroruyeckoro paboTHUKA C
o0ydJaronmMcs Ha TEMBbI, CBs3aH-
HbIE C M3y4aeMOM IHUCLUIUIMHOM,
W pacCUNTaHHOE Ha BBISICHEHUE
o0beMa 3HAaHMN OO0yYarOUIErocs
M0 OTpENEICHHOMY pa3leny, Te-
Me, TpobJieMe U T.11.

BOHpOCBI 10 TCMaM/pEB,I[CJ'IaM
JUCIHITIIMHBI

6 [TuceMeHHBIH ompoc

CpenctBo KOHTpPOJISI, MPEnosa-
raroiee BbIIIOJIHEHUE MHUChMEH-
HBIX 3aJaHHU, W pac-CUMTaHHOE
Ha BBUICHEHHE O00beMa 3HaHUU

KOMIUIEKT 3aJaHul I10 BapH-
aHTaM

3




oOydJaromie-rocsi Mo OmpeaeeH-
HOMY paszfeny, Teme, mpobieme u
T.I0

IIporpamMmma oneHUBaHMS KOHTPOJIMPYEMOil THUCIUIIIMHbI

Tabnuua 1

KonTponupyemsie pas-

Kon xonTponupyemoit

Ne HaumenoBanue
JIeITBI KOMIICTEHIINH (MU e
/11 OLICHOYHOT'O CPE/ICTBA
(TEMBI TUCITATIIIIHBI) JacTH)
1 2 3 4
1. | DnemMeHTsl  TMHEHHON OIK-1 TUNoBoi pacuet Nel, TecTupoBaHe, KOHTPOJIb-
anreOpol. ' Has pabota Nel, yCTHBIH ompoc
2. | DnemeHTBI BEKTOpPHOM OIK-1 TUTIOBOH pacueT Nel ,koHTponbHas padora Nel,
aIreOpsl ’ YCTHBIH ONPOC,TECTOBBIE 3aJaHHs
5. | duddepenuunansaoe OIK-1 THIIOBOM pacuer Ne2, KOHTPOJIbHAs paboTa
MCYHCIICHHUE QYHKINH. ' Ne2t ecroBble 3a1aHus
6. | UnTerpansHoe wucuuc- .
N KOHTpOJIbHAs paboTa Ne3, ycTHBIH onpoc, TecTo-
jeHre (QYHKIMK OIHON OIIK-1,

IIEPEMEHHO.

BBIC 3aJaHUA, TOKJIag

Onucanune nmokasarejiei u KPpUTEPHUEB ONCHUBAHUA KOMIIETEHIINIi 10 aucuuminHe «MaremaTu-
Ka» Ha Pa3JIHYHBIX TallaX uX (l)OpMHpOBaHI/Iﬂ, OITHCAHHUuE€ HIKAJI OLICHUBAHUA

Kox komne- | Ilnanupyemsie [Toka3zaTeny ¥ KPUTEPHH OLIEHUBAHHSI PE3YIHTATOB 00yUEHUS
TEHILUH, JTa- pe3yJIbTaThl HUKE IIOPOrOBO- | TOPOTOBBIA | IIPOJABHUHYTHIN BBICOKHH
Il OCBOCHHS 00y4eHus IO YPOBHS YPOBEHB YPOBEHbB (XO- | ypOBEHb (OT-
KOMIIETEH- (Hey10BIIETBO- (ynoBnerBo- poio) JMYHO)
1007078 PUTEIIBHO) PHUTEIIBHO)

1 2 3 4 5 6
OIIK-1 3Haem: oc- obyyarlowuiics He | oOyuarowuiica | odyyalowuiicsa | 0byuarowuics
1 cemecmp HOGHblE NOHA- | 3HAem 3HAYU- oeMoHcmpu- | 0eMoHcmpu- | 0eMOHCmpPU-

musi u Memo- | MeIbHOU Yacmu | pyem 3HAHUs | pyem 3HaHue | pyem 3HaHue
Obl Mamema- | NPOSPAMMHO20 MOAbKO OC- mamepuana, | IUHEUHOU U
MUu4ecKoeo mamepuana, HOBHO20 MA- | He OONYCKaem | 6eKMOPHOLL
ananusa, au- NI0XO0 OpUeHmu- | mepuaid, Ho | cywecmeen- | aneeopol,
HellHoll aneeb- | pyemcs 6 mame- | He 3Haem Oe- | HbIeHEMOYHO- | aHAIUumuYe-
pbl U aHanu- puarne, 8 NoHsl- mazneti, 0o- cmu CcKoll 2eomem-
muyecKkou MUsAX U Memooax | nyckaem He- puu, ougge-
eeomempu, JIUHEUHOU U 8eK- | MOYHOCMU 8 PEeHYUATbHORO
mopHoll aneeo- Gopmyrupos- ucuucieHus,
pbl, aHanumuye- | Kax, Hapywa- NPaKmuKu
CKoll 2eomempuy, | em jo2ude- npuMeHeHus
ougpepenyu- CKY10 nocie- mamepuana,
ANbHO20 UCYUC- | 008amenb- ucuepnuléa-
JleHus, HOCMb 8 U3- rowe u nocie-
JI0JICeHUU 008amenvHo,
nPOSPaAMMHO- YemKo u 10-
20 Mamepua- 2UYHO U3Na2a-
na em mamepu-
an, Xopouio
opueHmupy-

emcs 6 mame-
puaije, He 3a-




MpyoHsiemcs

¢ omeemom
npu 8UOoU3-
MeHeHUU 3a-
oanuti
yMmeem: npu- He yMeem uc- 8 Yenom 8 yenom cpopmupo-
MeHAMb NONY- | NOIb308aMb Me- | ycnewiHoe, HO | ycheuwinoe, Ho | 8aHHOe yMe-
YeHHble meo- | MoObl U npuemvl | He CUCIeMHOe | codepacawue | Hue npume-
pe-muyecKkue | 014 peulenus 3a- | yMeHue npu- | omoenvHbvie HAMb U3YYEH-
3HAHUS O oauy 8 npogheccu- | meHAmMb U3y- | npoodes, Hble meope-
peuieHus OHANbHOUL Oest- YeHHble meo- | YMeHue npu- | muyeckue
VUeOHbIX 3a- menvHOCmU 00- | pemudecKkue | MeHamov uzy- | gpakmol 011
oau no mame- | nyckaem cyuje- Gaxmol Ons YyeHHble meo- | peulenus 3a-
mamuxe cmeeHHble pewienus 3a- | pemuyeckue oau 6 npo-
owubKuy, Heyge- | 0au 8 NPo- Gaxmuol 011 geccuonans-
peHHo, ¢ 601b- geccuonanv- | pewenusn 3a- | HOU Oesimelb-
wumu 3ampyo- HOU Odesimenb- | 0ayd 8 npo- HoCmU
HEeHUIMU 6bINO- | HOCMU peccuonann-
Hsem camocmo- HOU Oesamenb-
AMenbHYI0 pa- HoCcmu
b6omy, 601bUIUH-
CMeE0 3a0aHuUl,
npeoyCMoOmpeH-
HbIX NPOSPAMMOTL
OUCYUNTUHDL, He
8bINOJHEHO
enaoeem: oc- | ooyuarowulics He | 8 yeiom | 6 yenom | ycnewnoe u
HOBHbIMU Me- | 6ladeem  HABbl- | YCNEewHoe, HO | YCnewHoe, HO | CUCEeMHOe
mooamu pe- Kamu npumeHe- | He CUCmeMHoe | codepicawee | 8laoeHue
wieHusi mame- | HUs mamemamu- | 81a0eHue omoenvHble HABbIKAMU
MamuyecKux YeCcKUX 3HAMUll U | HaBbIKAMU npobenvl UMY | NPUMEHeHUs
3a0au ¢ npu- | Memooos npu | NPUMEHEHUs. | CONPOBOIIC- mamemamu-
Me-HeHuem pewieHuu  npu- | Mamemamu- | oaroujeecs YyecKux — 3Ha-
ungopmayu- KIAOHbIX 3a0ad, | YeCKUX  3Ha- | OMOENbHLIMU | HULL U Memo-
OHHO- donyckaem  Cy- | HUlL U Memo- | ouubKamu 008 JIUHEUHOU
KOMMYHUKA- WecmeeHHble 008 JUHEUHOU | 81adeHue U  BEKMOPHOL
YUOHHBIX meX- | owubKu, ¢ 601b- | U BEKMOPHOU | HABbIKAMU aneeopul,
Hono2Ull wumu  3ampyo- | aneeopul, NpUMEHEeHUs. | anarumuye-
HEeHUAMU BbINOJ- | AHATUMUYe- | MamemMamu- | CKou 2eomem-
HAem CcamMocCmo- | CKOU 2eomem- | 4eCKux  3Ha- | puu, ougge-
amenvHyro  pa- | puu, ougghe- | HuUll u memo- | peHYuaIbHO20O
bomy, 0ONLWUH- | PEHYUANbHO20 | 008 JUHEUHOU | UCHUCTIeHUS
cmeo  3a0aHull | UCYUCTEHUS. U BeKMOPHOU | npu peuleHuu
npeoycmMompen- | npu  peweHuu | aneeopol, NPUKTIAOHBIX
HbIX NPOCSPAMMOlL | NPUKIAOHBIX | aHaaumuye- 3a0au U UH-
oucyuniumsbl  He | 3a0a4 CKOU 2eomem- | mepnpemupo-
BbINOJHEHO puu, ougghe- | samv noayua-
PEHYUATILHO2O | emble pe3)iib-
ucuucenus mamol
npu  peuwienuu
NPUKTIAOHBIX
3a0au




3. TunoBbie KOHTPOJIbHBIE 32]aHUSI UJIM HHbIE MATEPHAJIbl, HEO0OX0AMMbIe [IJIsl OLIEHKH 3HAHMI,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH,
XapakTepu3yoummXx 3Tanbl JopMUPOBAHUS KOMIIETEHIUIH B IIpoLiecce 0CBOEHUs
o0pa3oBaTe/ibHOI NPOrpaMMBbl

3.1. BXxoaHOii KOHTPOJIb

Ha mepBom 3anaTuM mo yueOHOW aucuuruinHe «MaremaTnka (0a30BBI YPOBEHB)»» HpEdy-
CMOTpPEH BXOJHON KOHTPOJIb, KOTOPBIHA MPOXOAUT B (hOpME TECTHPOBAHUSI.

Ilenb nposedenusn 6xo0H020 KOHMPOJIA:

- HaCTPOUTH 00y4aeMOro Ha JaHHYIO IPEIMETHYIO 00J1acTh;

- IPOBEPKA UCXOTHOTO YPOBHS 3HAHU;

- OTPE/ICTNTh TOTOB MWJIM HE TOTOB JJAHHBIM 00yyaeMblii K paboTe 1o Kypcey;

- JMarHOCTUPOBATH IO PE3yJbTaTaM BBIMOJIHEHHS] BXOJHOTO KOHTPOJIS MPOOENbl B 3HAHUSX
00y4JaeMbIX.

CogepxaHue TECTOB CTPYIITUPOBAHO BOKPYT OCHOBHBIX pa3JieloB LIKOJBHOTO Kypca MaTema-
tuku: "Uucna u Beuucienus'”, "BpipaxeHus u ux npeoOpa3zoBanus”, "YpaBHEHMs U HEpaBEHCTBA',
"Oyuknus", "T'eomerpuyeckue ¢purypsl. U3mepenue reoMeTpuueckux BeauduH". Pe3ynbraTel BXOJHO-
IO KOHTPOJISI KOHTPOJIS UCTIONB3YIOTCSI IPU POBEACHUU ITPOMEKYTOUHOM aTTecTaluy.

Tecr No 1

Yacrs |

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

1

4
B. b.1 I'.mpu X = 9 BBIPAYKEHHUE HE UMEET CMBICIIA

A
2) N3 ¢popmynst momHOCcTH N = T BbIpazute padboty A

A.A=M ]S.Azﬂ B.A=l . A=Nt
A t N

3) CpaBHuTte a’m a®, ecm m3BecTHO, uTo 0 < a <1

A. a%<a’ b.a%>a® B. a’=a’ I'. /Ins cpaBHEHUs HE XBAaTaeT JAHHBIX.
4) Jlnst 6Guonornyeckoi 1abopaTopuu Kyl ONTHYECKHMH MHUKPOCKOM , KOTOPBIA JaeT BO3MOXK-
HOCTb Pas3IHdUTh 00BEKTHI pasMepoM 110 2,5 ‘10™° cM. BeipasuTe 3Ty BeTMUYMHY B MIJITHMETPAX.
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 mepBoil 6uOiInoTeke
YHCII0 KHUT yBeIuuminochk Ha 50%, a Bo BTopoii- B 2 pa3a. B kakoii 610nmnoTeke KHUT cTano Oosblie?
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. -5a°+ 16

B. -5a®+8a—16

B. -5a°+38

I. -5a+8a—4

. 5
7) Kakoe 13 1aHHBIX BBIpa)KE€HUH 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. 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 ypaBHEHHIA 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 KaKuX 3HAYCHUAX X 3HAUCHMS BHIPAKCHUS 8X — 2 OOJIbIIe 3HAYECHUI BBHIPAKCHHUS
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 pu CpaBHEHUH 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, paccrosaue mexxay kotopbimu paBHO 300kM, Beiexan aBToOyc. Yepes 20
MHUH HaBCTpedy emy u3 B B A Bblexan aBTOMOOMIIb M yepe3 2 4 Mmocie Bble3aa BCTpeTus aBTodyc. C
KaKOW CKOPOCTBIO €Xall aBTOMOOMIIb, €CIIU U3BECTHO, YTO OHa Obu1a Ha 20 KkM/4 OoJibllle CKOPOCTH aB-
ToOYyca?

3.2. JlokJaaabl

I]ens BbINOJIHEHHUA TOKJIAA:
- OLICHUTbH CTENEHb FOTOBHOCTU O0YYaIOLIETrocscCsl K CaMOCTOSATEIbHOMY BBIOOPY
aKTyaJIbHBIX IPOOJIEM AUCLUIIINHBI.

- OBJIa/ICHHE HABBIKAMU CUCTEMAaTHU3allMi MaTepHasa, pa3BUTHE YMEHUE KOHKpe-
THU3UPOBATH U 0000IIaTh TPOOIEMBI HA OCHOBE aHAJIN3a MacCHUBa HAYYHOU JIUTEPATYpPbI
110 BIOpaHHOM TeME.

Jlokxnan oneHuBaercs 1o 6-0amuibHON CUCTEME B paMKax TBOPUYECKOIO PEUTUHTA.
PexoMenayemas TemaTuka T0KIa10B 1O JUCIHUILIMHE PUBEEHA B Ta0IHIIE.

TabOmuua
Tembl 10KJIAI0B, peKOMEHAyeMble K HANIMCAHUIO MPH U3y4YeHUH AU CHUILTMHbI
«MarTemaTuka
Ne /i Tembl AOKIIA0B
1 2
1 | «HucneHHbIe METOBI PEIICHUS IKCTPEMATbHBIX 32124
2 | IloHATHE O YUCIIEHHBIX METOJaX PEIICHUSI OOBIKHOBEHHBIX TG (EepCHIIMATBHBIX YPABHCHHH
3 | «MeToJl HAMMEHBIIINUX KBAJPATOBY.
4 | «MareMaTuKa - sI3bIK aX TO3HAHUS MUAPay
5 | [lpuMeHeHre KPUBBIX BTOPOTO MOPSIIKA B KOMITBIOTEPHBIX CHCTEM
6 | CymmupoBaHHe pacXOSIIUXCS PSIOB
7 | KOHCTpYKTHBU3M U UHTYUITMOHU3M B MATEMAaTHKE
8 | Jlormueckoe 000CHOBaHUE MAaTEMAaTHUKH
9 | Merox MaTeMaTHYeCKON WHIYKIIUN
10 | I'unepKOMIUIEKCHBIE YHCIIa
11 | bunapHas cucTemMa CUMCIEHUs.
12 | CummeTpuu B )KHBOU IPUPOJIC
13 | AnreGpandeckue KpUBbIE
14 | MHoromepHble IpOCTPaHCTBA.
15 | [Mnomaau u norapudmel
16 | Bo3pacrarommue 1mociieoBaTeIbHOCTH
17 | /lunamudeckuie CUCTEMBI U aTTPAKTOPHI
18 | Xaoc u ero MaTemMaTHueCKOe OMKCAHUE.
19 | ®pakTaibl B SKOHOMHKE
20 | DKOHOMHYECKHE MOJIEIH

3.3 KoHTpoJbHBbIE padoThI

L]env koHmpoavbHOU pabomvi: yTyOUTh, CACTEMATHU3UPOBAThH U 3aKPEMUTH TEOPE-
TUYECKHUE 3HAHUS OOYYaroNIUXCsl; MPOBEPUTH CTENEHb YCBOCHUSI OJHOW WIJIM HECKOJb-
KHUX TEM HJIU BOIIPOCOB.




- Temaruka KOHTPOJIBHBIX pa0OT YCTAHABIMBAETCS B COOTBETCTBUU C U3YYCHHOM
TEMOM.

- KOJMYECTBO BApUAHTOB 3aJIaHMI — MO TeMe ucnojib3yercs 10 BapuaHTOB 3a/1a-
HUUN.

KonTpoabHnas padora Nel
«JIeMeHTBI JIMHEeHHOI 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 -Z=7
X+2Y+3Z2=1
2X -3Y +2Z2=9

3aoanue 2 1lpuMeHss METO/I UCKIIIOUEHUSI HEM3BECTHBIX (MeTo/ ["aycca), pemunTh cucteMy JUHEHHBIX
YpaBHEHUM.

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

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

KonTpoabHas padora Ne2
«AudpepennnaibHoe ucuucaeHue PyHKIUH HECKOIbKUX MepeMeHHbIX»
Bapmuanr 1

3aoanue 1. Haiitu 1 1300pa3uTh Ha MIOCKOCTU OOJNACTh onpesesieHuss GyHKIUHU IBYX NEePEMEHHBIX:
X —
=
X +y -1

3aoanue 2. Haiitu yacTHBIE IPOU3BOIHBIE IEPBOTO MOPsIIKA (PYHKIMNA ABYX MTEPEMEHHBIX:

21. z=Inxy;2.2. z=x’y?;2.3. z=XC0sY.

3ananue 3. Haiftu Bce 4YacTHbIE MPOW3BOJHBIE BTOPOTO MOpsiaAKa (PYHKIMHM JBYX MEPEMEHHBIX:
z =arctg xy .

. 1
3aoanue 4. Haiitn npousBoanyto ¢yHkiymu zZ=— B Touke M (L, 4) mo HampaBIeHHIO BEeKTOpa

y
1(€-1).
3adanue 5. Haittu rpaauent gynkuun Z = X° —2y* +xy B touke M, (L —1).

3aoanue 6. Uccnenosatsh GyHKIMIO Z = X° + y° —3Xy Ha SKCTPEMyMBL.



KonTpoabHas padora Ne3
Bapuanrt 1
«HHTerpaibHOe HCUHMCIeHne PYHKIMN

3aoanue 1. BeruucauTh HEONPEIEICHHbBIN UHTErpal:

1. J'g‘/%idx. 2. J.B;H;dx. 3. J.(4—3x)e’3xdx.
x _

3
4. I(x2+5x+6)0052xdx. 5. J.L 6. Ixs+1dx.

X2 +2x+5 X2 +x
2 2
(O g [ A a2
(x+1)(x+2) (x+1)x% +x+1)

7
3aoanue 2. Boraucints UHTETpa Ix cos xdXx.
0
3adanue 3. BeramciuTh mIomaab GUIYpsI, OrpaHHYEHHON TMHUAME Y = X2, y = /X.
3aoanue 4.. Haiitn o0beM Telna, MOJy4YEHHOI'O BpAIllEHUEM IUIOCKOW (UTyphl, OrpaHUYEHHON JIMHUS-
MH Y= 2-05x%2, X+ y =2, BOKpyr ocu Oy.
+00
3aoanue 5. Beruucinth HeCOOCTBEHHBIM HHTETPa UM YCTAHOBUTB €r0 PacX0MMOCTh Jxe = g,
0
KonTpouabnas padora Ne 4
«O0bIkHOBeHHBbIe TU( PepeHINAIbHbIC YPABHEHUS»

Bapuanr 1
3aoanue 1. Haiitu yactHOe pemienne audQepeHnnanbHOTO ypaBHEHUS, yIOBIETBOPSIONIEE HAYaIb-

HOMY yCIIOBUIO. Y'= 3;”?( y +1)2 y(2)=0;

3aoanue 2. Haiitu oG1ee pemenue quddepeHaabsHoro ypaBHeHus Xy '— Y = Xtg

Y.
b
X
3aoanue 3. Haiitu wactHOe pemieHne audQepeHnnarbHOTO ypaBHEHUs, yIOBIECTBOPSIONIEe HAYallb-

HOMY YCIIOBHIO Y '+ YtgX = o y(0)=0;
COS X

3aoanue 4 Haiitu oG1ee pemenue qudGepeHnaIbHOro ypaBHEHMs.
1 x 1

y' 2y 2x’
3aoanue 5. Haiitu ob1ee pemenune qudpepeHnaIbHoro ypaBHEHMs.
Xyll — yl ;
1
3aoanue 6.. Haiitu o61ee pemenue qudepeHnaibHoro ypaBHeHus. Y = —;

W ;
3aoanue 7 Haiitu obuiee u yacTHOe penieHre AU epeHInaIbHOro ypaBHEHMs.
) y*=6y+13y=0 y(0)=Ly'(0) =2,
0) Haiitu o6miee pemenue auddepeHnmansHoro ypaBHenus. Y'—5y'+6y=0;
B) HaiiTn obmee pemenue quddepenunanboro ypaBHenus. y'—6y'+9y=0.

3aoanue 8. . HaiitT ob1iiee perieHue JIMHEHHOro HeoTHOpoIHOTO AU depeHnanbHOro
YpaBHCHHS C ITIOCTOAHHBIMU KOB(i)(l)I/IIII/IeHTaMI/I, C 3alaHHBIMH

HeonHopoaubiMu yacTsiMu f,(X) (1=12,3,4).

10



2X.
f,=e";

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

f, =2x*+1;

f, =21 -1, f,;

3.4 TunoBoii pacuer

Lleny munoeozo pacuema: yriyouTh, CACTEMATU3UPOBATH U 3aKPEMUTh TEOPETUUCCKUE 3HAHUS
oOyuaroluxcsi; MPOBEPUTh CTENEHb YCBOCHHS OJJHOWM MJIM HECKOJBKHUX TeM WJIM BOmMpocoB Temaruka
THUIIOBOT'O pacueTa OmpejieiicHa B COOTBETCTBHH C U3YYECHHOHN TeMoii. (Tabuuia 3).

KonnyecTBO BapraHTOB 3aJjaHUl — MO TEME MCIOJIb3YyeTCs 15 BapuaHTOB 3ajaHuil (IpUBEACH
OJIUH U3 BapUaHTOB).

Tunosoii pacuert Nel.

«JJ1eMeHThI BEKTOPHOM aare0pbl 1 AHAJTUTHYECKOH reOMeTPUH Ha IVIOCKOCTH U B NPO-
CTPAHCTBE»

OGpa3zerlr penieHus TUIIOBOTO pacyéTa
Bapuanr 0

3agauva 1l
1. JlaHbl TpH mocienoBaTeNbHbIE BEpIIMHBI napaenorpamma A(2;-3), B(5;1),C(3;-4). He

HaXO0/Is1 KOOPAWHATHI BepIinHbl D, HalTH:

1) ypaBuenue croponsi AD;

2) ypasHenue BbicoThl BK, onyiiennoit u3 Bepimnsl B Ha cropony AD;

3) muHy BbicOTH BK;

4) ypaBHenue nquaronanu BD;

5) TaHreHc yria MeXIy IMarOHaISIMH MapajiesiorpaMma.
3anucarh oOUIMe ypaBHEHUS HalIeHHBIX TpAMbIX. [IocTponTh ueprex.
Pemenune.
Chauana noctpouM yeptex. IlocTpouM B IpsSMOYTOIbHOM JeKapTOBOM cUCTEME KOOPAUHAT TOUKU
A(2;-3), B(51), C(3;—4). [loctpoum otpezku AB u BC.

ﬂ X

v
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Puc. 1

JlocTpouM moTydeHHBIH PUCYHOK JI0 MapajiesorpaMMa 1 HaHeceM Ha uepTex BbicoTy BK.

A
y
B
)\ ”
o)
K
A E
C
D
Puc. 2

1) CocraBuM ypaBHeHue npsimoit AD.

a) [IpenBaputenbHO Haiinem ypaBHeHue npsimMoil BC. YpaBHeHue mpsMmoi, HpoXomsiuei depe3
touku M, (X;;y;) 1 M,(X,;Y,), UMeeT BUI

X=X -
1 _ y yl (31)

Xy =% Yo = Y1

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

3-5 -4-1 -2 -5

3anuiieM MmojJydyeHHOEe 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 npeoOpa3oBa-
HUS, TIEPEHOCS BCE CJIaraeMble B JIEBYIO YacTh paBeHCTBA: —5X + 2y +23 =0 wm 5X — 2y —23=0.
W3 storo ypaBHeHHs BbIpa3UM Y ! —2y=-5X+23; Y= §X — E [lonyunnu ypaBHEHHE BHA
y =kx+b - ypaBHeHHE C yriioBBIM KO3 HUITEHTOM.
0) Bocnonb3yemcs TeM (pakToMm, 4TO MPOTHUBOMOJIOKHBIE CTOPOHBI MapajljiesorpaMMa napaielb-
Hbel. CocTaBUM MCKOMOE ypaBHeHHe mpsiMmoii AD kak ypaBHEHHE MPSIMOH, MPOXOSIICH Yepe3 TOUKY
A mapamiensHo npsimon BC .
VpaBHEHHE TPSIMOM, MPOXOJAMIeH Yepe3 TaHHyro Touky M (X,;Y,) B JaHHOM HAIpaBJICHUH, MMEET
BUJ
Y = Yo = k(X=Xp) (3.2)
rJIe HaTpaBJICHHE ONpPEACIIeTCs YrIIOBbIM Koddduimerntom K .
VcioBre mapauiebHOCTH IBYX HIpsAMBIX Y =KX+b 1 y =Kk, X +b, nmeer Bux

k =k, (3.3)

12



2
[To ycnosuio 3amaunm A(2,—3), npsmass BC: 'y =gx—23. [loncraBuM koOpaAMHATBI TOYKM A B

ypaBHenue (3.2): y+3=Kk(x—2). Tak xak npsmas AD mnapamiensHa npsmoit BC, to B cuity ¢op-

o . 5
Myl (3.3) ux yrioBbie K03((HUIMEHTH COBNAAAIOT. YTIoBoU K03 dunuent npsimoir BC pasen Px

. 5
clieIoBaTeNbHO, ypaBHeHue npsimoil AD umeet Bun Y +3 = E(x -2).
3anumiem ypaBHeHue npssmoid AD B oGmiem Buje. i1t 3TOro packpoeM CKOOKH M BCE ClIaraeMble Tie-
5
peHeceM B JIEBYIO 4acTh PaBEHCTBA: — EX +Yy+8=0. YMHOXHUM 00€e 4yacTh paBeHCTBa Ha (-2) U MO-

Ty4yuM obiee ypaBHeHue npsamoit AD @ 5x—2y —16 =0.
3anumem ypaBHeHue npsimoii AD B Buje ¢ yriioBbIM KoddduiimeHToM. [ 3TOro BeIpazuM Yy u3

5
o0I1Iero ypaBHeHuUs: Y = Ex -8.

2) CocraBumM ypaBHeHue BbicoThl BK , mpoBenenHoi u3 BepunHbsl B Ha ctopony AD kak ypas-
HEHHUE MPSMOH, NpOoXosLIeH yepe3 Touky B nepnenaukymnspHo npsamoit AD .
VYcnoBue nepneHANKYIIPHOCTH ABYX NpsIMBIX Y = KX+b u y =K X +b, umeer Bun

koL (3.4)

1
[MoacraBum koopauHatel Touku B B ypaBHenue (3.2): Yy —1=k(x—5). Tak kak Beicota BK mnepren-

miKyssipHa ipsimoii AD , To ux yrioBbie K03 duiineHTsI cBsi3aHbl cooTHOEHUEM (3.4). YTI0BOil KO-

. 5 . 2
s¢dunuent npsmoit AD paBeH > ClIeI0BaTeNbHO, YIII0BOM KoadduimeHT BoicoThl BK paBen — N

2
u ypaBHeHue npsmoit BK umeer Bun y—1= —g(x —5). 3anumem ypaBHeHue BbicoThl BK B 0011EM
Buge: 2X+5y—15=0. 3anumem 3TO ’Xe ypaBHEHHE B BHJE C YIJOBBIM Ko3(duuneHTom:
2
=—_—X+3.
Y 5

3) Haiinem mummny BeicoTsl BK kak paccrostHue oT Touku B 1o npsmoit AD .
Paccrostane d ot Touku M, (X,;Y,) o npsmoit AX+ By +C =0 npexacrasmiser coboil [uMHY nep-

MeHIUKYISIpa, OMYIIEHHOTO U3 TOYKH Ha MPAMYIO U orpeaensercs Gopmynon
~ \Ax0 +By, + C\

A/ A? + B?
Tak xak BK mnepnenmukynspaa AD, to nnmuna BK MosxeT ObITh HaiiieHa ¢ mOMOIIbIO (OPMYITBI
(3.5). Tlo ycnosuto B(5;1), mpsimast AD ompenensercs ypaBHenneM 5X —2y —16 =0. B cuny dpopmy-

d

(3.5)

) i ,_55-2:1-18 7| _ 7
761 (3.5) mIMHA BBICOTHI paBHa d = = = .
J52+ (-2 /25+4 .29
4) Haiinem ypaBHenue nuaroHanu BD kak ypaBHeHue mpsiMOH, Mpoxojsiied dyepe3 Touku B u
E,rne E - cepenuna orpeska AC .
a) Ecmm A(X;;y,) u C(X,;Y,), TO kKoopauHatel TOukn FE(X,;Y,) - cepeamHbl orpe3ka AC,
omnpeaensoTcs GopMynaMu
X +X; Yity,
=172 =721 72 3.6
0 5 Yo 5 (3.6)
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ITo ycnosuto A(2,-3), C(3;,—4). B cuny dopmyn (3.6) umeem: X, = £= 2, Yo = _32_4 = —;
5 7
CrnenoBarenpHo E(—:—-).
(2 2)
0) Tak Kak TOYKa MepecedeHus TUaroHaie sBISIETCS UX CepenHoi, To Touka E (cepemuna ot-

pe3ka AC) aBiseTcs TOYKOI nepecedeHus quaroHanei u nuaronans BD npoxoaut yepes Touky E .

Bocnonbzyemcst ypasaenuem (3.1). ITo ycnouro B(5/1), E(;;— ;) B cuny dopmynsr (3.1) ypaBHe-

Hue npsmoir BE (amaromanm BD) umeer Bun:

x=5 y-1 x-=5 y-1
5 = WIn 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 tanrenc yria mexnay auaronansmu BD u AC .
a) Haiinem ypaBHenue nuaroHanu AC Kkak ypaBHEHHE MPSMOM, MIPOXOASIICH Yepe3 IBE JaHHbIC
TOYKH.

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

O6mee ypaBuenue nuaronann AC umeet Buj X+ Y +1=0, ypaBHeHuUE ¢ YIIOBBIM KO3PPUITUESHTOM
—Bua Yy =—X—1, yrnoBoit koapdunuent Kk, npsmoit AC pasen —1.

0) VYpaBuenue quaronanu BD umeer Bug y = gx —8, ee yruoBoii ko durmenr k, = 2
B) Tanrenc yrma ¢ mexny npsMeiMu Y = K X+0, 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

3agaua Ne2,
2. YcnoBue 3a1aun No2 HECKOJIbKO Pa3lIndacTcsi B 3aBUCMMOCTH OT HOMEpa BapUaHTa 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 gepe3 Toukn A(X;; Y:;Z,), B(X,:Y,:2,), C(X3;Y5;2Z;) umeer
BT

X=X Y-V -1

-% Y,= Y1 Z,-7,=0 (3.7)

-X Yis—Y1 Z3—7

X,
X3
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x-1 y-3 z-2
Torna ypaBuenue miockoctu ABC B cuny ypaBaenus (3.7) umeer Bun —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
3anuieM Mojay4yeHHOe ypaBHEHHUE B oOuieM Buie, T.e. B Buge AX+ By +Cz+ D =0. [{ns sroro pac-
KpOeM orpeeuTeb o nepBoi crpoke (X—1)-(10—2)—(y—3)-(15+6)+(z—2)-(3+6)=0. Ilocne
npeoOpaszoBanuii nomyuum: 8x —21y+9z+37=0.
2) Haiitu HopmanbHbIil BeKTOp MmiIockocTd 2X+3y —2+5=0.
Pemenue.

Hopmanbheiii Bekrop N - 3T0 BeKTOp, IEPIEHAUKYIAPHBIN II0CKOCTH. Eciu miockocTs 3amana 06-
M ypaBuenueM AX + By +Cz + D =0, To HopManbHBIH BEKTOp UMEET KOOPAUHATHI {A, B, C}.

a;

Puc. 3
Jlnst iockoctn 2X +3Y — 2 +5 =0 HopMabHbBIM siBJsieTcst Bektop N = {2;3;—1}.

OTMeTHM, 4TO JFOGOM BEKTOP, KOJUTMHEAPHBIH BeKTOpy N = {2;3;—1} TaK e SBJISIETCS HOPMAJIbHBIM

BEKTOPOM IUIOCKOCTH 2X+3Y —Z +5=0. Takum o0pa3om, Npu KaxJJOM HEHYJIEBOM A BEKTOp C KO-

OpAVHATaMHU {2&;3&;—/1} OyZeT SABIATHCA HOPMAJIBHBIM BEKTOPOM paccMaTpHUBAaEMON MIIOCKOCTH.

3) Haiitu kocunyc yria mexay miockoctsiMu 2X—3y+2Z—4=0 u X+5y+4z=0.

Pemennue.

VYron ¢ wmexny nsyms maockoctsmu P i AX+By+C;z+D =0 u P,:AXx+B,y+C,z+D, =0

IpeACTaBIsAEeT CO00 yroa MeXy NX HOPMaJbHBIMHU BEKTOPAMH U OIPEAEIIETCS PAaBEHCTBOM
AA,+BB,+CC,

A2 +BZ+CE - /A2 + B2 +C?

Jlnst mnockocTH 2X —3Y +Z —4 =0 koopAMHATEI HOPMAJBEHOro BekTopa Ni = {Al; B;; Cl} ompenens-

Cos @ =

fotcst paBeHctBamu A =2, B, =-3, C, =1. Jlns utockoctn X +5y+4z =0 - paBernctBamu A, =1,

B, =5, C,=4. CretoBaTeNnbHoO,
2.1+ (-3)-5+1-4
Cos @ = =
J22 4 (-3)7 417 12 452 + 47
2-15+4 -9 9 9 38
J4+9+1-1+25+16 -14--/42  ./588 143 14
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4) CocTaBuTh ypaBHEHHe IUIOCKocTH P, mpoxozmsmeit depe3 Touky M (L—2;5) mapamiensHo

mwiockoctu P: 2Xx+3y—-z+5=0.
Pemennue.
YpaBHEHHE IUIOCKOCTH, TIpoXoasmei uepes Touky M (Xy;Y,;Z,) , IMEeT BUX

A(X—X%,)+B(y—Y,)+C(z—2,)=0 (3.8)
[TonctaBum B ypaBHeHue (3.8) koopaunatsel Touku M : A(X—-1)+B(y+2)+C(z-5) =0.

Ycnosue napaminenbHoctd miockocrer AX+By+Cz+D, =0 u Ax+B,y+C,z+D, =0 umeer
BH

AZ BZ CZ
Tak kak miockoctd P m Pl napajji€JibHbl, TO B Ka4€CTBEC HOPMAJIBHOI'0O BCKTOpa N mockoctn P

A_B_C 59

MOKHO B3SITh HOPMAJbHBIA BeKTOp N, = {2;3;—1} wiockoctu P, T.e. B popmyne (3.9) orHomeHue
A B C
2 371 MO>XHO TIPUHSATH paBHBIM eauHuIe. ClienoBaTenbHO, ypaBHEHUE IUIOCKOCTH P, mpumer
Bua 2(X—1)+3(y+2) —(z—5) =0. 3anumiem 310 ypaBHeHue B 001iem Buae: 2X+3y—z2+9=0.
5) Haiitu paccrosiame ot Touku M, (1,3,—2) no mutockoctn P : 3x—2y+4z—-5=0.
Pemenue.
Paccrosaue d ot touku M (Xy;Y,;2Z,) o miockoctu P : AX+ By +Cz + D =0 npencrasiser codoit
JUTMHY TICPIICHIUKYJIISIPA, OMYIIEHHOTO M3 TOYKH Ha IJIOCKOCTb, ¥ onpeaenseTcs GopMyrnoi

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

\JA* +B*+C?

Jlist nockoctd 3X—2Y + 47 —5=0 koopAMHATEI HOPMAILHOrO BekTopa N = {A; B; C} OTIPEIETISIOT-

(3.10)

cs paBeHCTBaMU A=3, B=-2, C=4. CnenmoBarensHO,
d_‘3~1—2-3+4-(—2)—5‘_ ‘—16‘ _ 16

[ (22 +4 9+4+16 29
6) CocTaBUTh KaHOHMYECKHME YpaBHEHMs MNpsMoH, mpoxopsmeil depes Touku M, (L-2;3) u
M, (3L2).
Pemenue.

YpaBHeHHs NPAMOi, mpoxosmieit yepes Touku M, (X;;Y;;2;) 1 M,(X,;Y,;Z,) UMEIOT BU]

X, =X Y=V Z, -1,

X_Xl — y_yl _ z_Zl (311)

x-1 y+2 z-3

Tak xak M, (1-2;3), M, (3L2), To B ¢ 3.11) no aBHE = =
K Kak M, (. ) ,(312), To B cuy (3.11) momyynm ypaBHEHUS 3.1 112 2.3

201041

x-1 y+2 z-3
2 3 -1

-2

. . ., X-1 y+1 z
7) HaiiTn HanpaBJsitomuii BEKTOp MPSMOi 5 = 3
Pemenue.
Hanpasnstomuii BEKTOp S - 3TO BEKTOP, MapauieIbHbIN MPSIMOM.

X—X, Y-VY, Z-1Z .
Ecmu npsaMada 3agaHa KaHOHWYCCKUMH YPABHCHUAMU 0 — 0 — 0 , TO HaIlPpaBJIAIOIIUH

p q r

BEKTOP S MMEET KOOPANHATHI {p;q; r}.
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Puc. 4

z
= —— HalpaBJAIOOIUM BCKTOPOM SABJIACTCA BCKTOP

Jns paccMarpuBaeMoOl MPSIMOI

s ={2:3-2}.
OTMeTHM, 4TO JTH000H BEKTOP, KOJUIMHEAPHBIH BEKTOPY S = {2;3;—2} TaK K€ SBIISICTCS HAIIPABIISIOIIUM
BEKTOPOM TIPSIMOU X2_1 = y3+1 = 22 Takum 00pa3oM, MpH KakJIOM HEHYJIEBOM A BEKTOp C KOOp-
JUHATaMU {2/1;31;—21} OyZeT ABIAThCSA HAMPABIIAIOIIUM BEKTOPOM pacCMaTpUBAEMON MPSIMOH.

X=7 y+3 z-5 Xx+5 'y z-6

x=1 y+1
2 3

8 HaiiTi KOCHHYC yIiia My IPSIMBIMH = " g -z -
) eI yip 2 -2 3 3 -4 1
Pemrenue.
X—X — l1—7Z X—X — YA
Vron ¢ Mexay AByMs mpsAMbIME |, D Al Lul,: 2 _Y7Yo _ 2 npen-

Py q, n P, 4, I

CTaBIIsIET COOOM Yol MEKIY UX HANPaBISIOMIMMH BEKTOPAMHU M OIPEIEIIAETCS PABEHCTBOM
PP, + 0,0, + 11,
2, 2, 2 2 2, 2
\/pl +Q, +1 '\/pz +Q; +1;
X-7 y+3 z-5

Cos @ =

Jlis mpsimoit KOOPIMHATHI HANPABJIAIONIETO BEKTOPA S1 = {pl;ql; rl} ornpeaens-

-2 3
., X+5 'y z-6
I0TCS paBeHCTBaMH P, = 2, ¢, =—2, I, = 3. Jlnd npsamoii 3 "4 1 paBeHCTBaMH P, =3,
q, =4, r,=1. 3HauwuT,
cos = 2-3+(-2)-(-4)+3-1 _ 6+8+3 17 A7
[ (22432 B (4?12 AT-26 \A7-26 /26
9) CocTaBUTh KaHOHMYECKHE YpaBHEHHMs HpsMoil |, mpoxomsamen depe3 Touky M, (3;2;-1) ma-
aJUIeNTbHO MpsMOit |, Xx=5_y+7_1z-6
P PMOR A T 2 T s
Pemenne.
. X=Xo _ Y=Y _2-1,
Kanonnueckue ypaBHEHHs MPSIMOW UMEIOT BUJ = = . 3aeck (Xy;Yo:Zy) - KOOp-
P q r
JMHATHI TOYKH, Yepe3 KOTOPYIO MPOXOHUT IpsMas.
B xaHoHmueckme ypaBHeHWs mpsmMod | moxacraBum KoopamHatel Toukn M. Ilomyumm:
Xx-=3 y-2 z+1
p q r
X=X — Z1—17 X=X — Z—17
VcioBue napauienbHOCTH IPSAMBIX Lo YN L'n 2 _Y=Y2 _ 2 \MeeT BUJL
pl ql rl p2 qZ r2
P, 4 N

17



Tak kak npsmeie | u |, mapamienbHbl, TO B KAUECTBE HAMPABISIONIETO BEKTOPA S MpsAMOii | MOXHO

B3Th HANpPABJIAIOIMIA BEKTOP S1 ={4;—2;3} npsmoit |, T.e. B ¢opmyne (3.12) orHOmEHHE

Z: qZ = § MOKHO NPUHSTH paBHbIM enuHuie. CieqoBaTeIbHO, YpaBHeHUE psMoid | mpuMeT Bua
Xx-=3 y-2 z+1
4 - 3

x-1 y+2 z-4

10)  Haiitu yron Mexmay npsmoit | : z 3 1

U TockocThio P 2x—y+32—-4=0.

Pewenue.
Yriaom Mex1y NpSAMOU U INIOCKOCTBIO HA3bIBAETCA YO MEKIY MPSAMOM U €€ MPOECKLUMEN Ha 3TY IUIOC-

o T
KOCTb. YTOI @ MCXKAYy MpAMOU U IJIOCKOCTHIO PABCH E—l// , TJA€ ¥ - Yroj MEXAy HalpaBJIAOIIUM

BEKTOPOM $ HPSAMOI M HOPMaJIbHBIM BEKTOPOM N ILTOCKOCTH.
N

NA
5
&
P
Puc. 5
o X=Xo _ Y=Y 21
Yron ¢ Mexny npsmoii | : = = u iockocteio P : AX+ By +Cz+ D =0 onpene-
p q r
nseTcst popmysion
Ap+Bqg+Cr

sing =

A% + B2 +C? -X/p2 +q°+r?

Jlnst nockoctd P: 2X—Yy+3Z —4 =0 koopAMHATHl HOPMAILHOrO BekTopa N = {A; B; C} onpeens-

x=1 y+2 z-4

5 3 -1

HAIPABIISIOIETO BEKTOpA S = {p; q; r} - paBenctBamu P =5, q =3, r =-1. CuHyc yria Mexmay nps-
2:5+(-1)-3+3-(-2) _ 4 4

SR+ (D243 52432 (-7 14435 -[490

1oTcst paBeHctBamun A=2, B=-1, C=3. Jlna npsmoii |: KOOpJAWHATBI

MOW M TTIOCKOCTBIO PaBeH Sin @ = . Cnenosa-

4
/490

11)  CocraButh ypaBHeHHE IDIOCKOCTH P, mpoxoasiieit gepe3 Touky M, (1,—2,—3) nepreHauky-
x-3 y+5 z-0

TENBHO, @ = arcsin

JSIPHO TIpsiMOi |

4 1 -2
Pemenue.
VYpaBHeHHe IUIOCKOCTH, MIPOXOSIIEN yepes JIAaHHYIO TOYKY, HMeeT BU]L
A(X—X,)+B(y—VY,)+C(z—-2,)=0.
HO,Z[CTaBI/IM B y1(a3aHHO€ ypaBHeHI/Ie KOOpI[I/IHaTBI TOYKH M 0- HOJ’Iy‘-II/IMI

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

18



. X
YcnoBue neprneHuKyIspHOCTH IOCKOoCTH AX + By + Cz + D =0 u npsimoit = =

UMEET BUJI

A B C

P q r

Tak kak ¥ckoMasi TIOCKOCTh P meprnenaukysisipHa npsimod |, To B kadecTBe HOPMAJIBLHOTO BEKTOpa

N MJI0CKOCTH MOXHO B3ATh HANpPaBJISIONINI BEKTOp S = {4,1,—2} npsimoii |, T.e. B dpopmyne (3.13)
B

OTHOIIICHHE 21 9 MOYKHO MPHHSATH paBHbIM eaunuie. Ciie0BaTe/IbHO, YPABHECHHE IJIOCKOCTH
P npumer Bug 4-(X—1)+1-(y+2)+(—2)-(z+3)=0. 3anumem 3TO ypaBHEHHUE B OOIIEM BHJIE:
4x+y—-22-8=0.

12)  CocraBuTh KaHOHMYECKHE ypaBHEHHS NpsMol |, mpoxoxsmeit uepe3 Touky M, (5-3;2) mep-

(3.13)

NeHAUKYISIPHO TuiockoctH P x+4y—z=0.
Pemenue.
Kanonnueckue ypaBHEHHs MpsAMOM, MNPOXOIALIEHM Yepe3 JAaHHYK TOYKY, HMEIOT BHUJ

X=Xy _ Y=Y _ 2%,

P q r

IlopcraBuMm B 3TH YpaBHCHU KOOPAUHATBI TOUYKH M 0" HOJ'Iy‘II/IMZ

X=5 y+3 z-2

p q r
. X=Xo Y=Y 2-7
VYcnoBue nepneHuKyIsspHOCTH PSMOM = = u wiockoctu AX+By+Cz+ D=0
p q r
A B C
UMEeT BUJl — = —= —.
pq r

Tak kxak npsmas | nepnenauKyispHa IIOCKOCTH P, TO B KauecTBe HANPaBIAIOIIErO0 BEKTOPA S M-
Moii | MOXHO B3Th HOpMaTbHBIN BeKTOp N = {],'4;—1} mockoctu P, T.e. B popmyre (3.13) oTHotIE-

1 4 -1 o
HUEC — = — = — MOKHO IIPUHATH pABHbIM CAWHUIIC. CJ‘ICI[OBaTeJ'ILHO, YpaBHCHUC MIPAMOU I IMPpUMET

P q r

X-5 y+3 z-2
BUI. = = .

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

13) Haiiti KOOpAMHATHI TOYKH TIepecedeHusl mpsiMoii | : ? = g = T U TIocKocTH P :

X+2y—2+5=0.
Pemenue.
X=X, + pt
Koopaunats! Toukn M (X,;Y,;Z,) TepecedeHus npsmoi < Y = Y, + gt ¥ mockocTu
Z=17,+rt
AX + By +Cz + D =0 npencraBisitoT co00i pereHrue CUCTEMBI
Ax+By+Cz+D=0

X=X, + pt

(3.14)
y:yo+qt
Z=17,+rt

19



X=1+2t

3anuiremM nmapaMeTpuyecKiue ypaBHeHUs mpsamoit | | y =3t ¥ mojcTaBuM BeIpaXKeHHs I X, Y,Z B
z=-1+t

ypaBHeH#ue miockoctd P (1+2t)+2-3t—(-1+t)+5=0. Orcrona 7t+7=0; t =-1. [ToacraBum

x=-1
HaliJJleHHOe 3HaueHue t B mapamerpudeckue ypaBHeHus npsimoii | : < y = —3. CiiegoBarenbHo,
7=-2

M,(-1-3-2).

3amaua Ne3.
K xpuBBIM BTOpOT0 mOpsiika OTHOCATCS 3JUHIC (puc.6), runepbona (puc. 7 u 8), mapadbona (puc. 9-
12). IlpuBeneM puCyHKH U KAHOHUYECKUE YPABHEHMSI 3TUX KPUBBIX.

2 2
Dnnunc X—z + El)z =1
a
A y

(0.b)

(-a,o)/ \(a,o)
! / >
X

(Ov-b)

Puc. 6
2 y2 2 y2
[M'unepbona 2 b =1 I'unepbona 2 b =-1.
A y A y
(0,b) (0,b)
(-alo) (a,O) ('a,O) (a,O)
X X

0,-b
/ ) \ / o) \
Puc. 7 Puc. 8
apaGoma y* = 2 px apaGoma y* = 2 px

20



[apaGoma x* = 2py

v

—

Iapa6ona X*

21

—2py

A y
5 >
x="
2
Puc. 10



v

v

[TpuBenem mpumeps! perneHus 3amaaqu 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, cojiepKaliie TeKylue KoopauHatsl. Kospduuuments: 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 mapauieNibHbli MepeHoc oceil KoopauHaT 1o hopMyiam 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

-2 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 IOMOIIIBIO 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 ONPEIENAIOTCS PAacCTOSTHUEM p OT Mosoca (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

23




Y

Puc. 15
3anuiieM ypaBHEHHE pacCMaTpUBaeMOM KpHUBOH B IPSAMOYTOJBHOM J1€KapTOBOM CHCTEME KOOPAMHAT.
Jli1s 3T0ro0 BOCcmnoib3yemcs (popMmysiaMu Nepexosia OT 1eKapTOBON K INOJSIPHON CHCTeME 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
Otkyna
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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Jnst Toro, uyToObI pemuTh HepaBeHCTBO F(X,Yy) >0 Ha IIIOCKOCTH, HAaJg0 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

npsmoi. Ilepeceuenune Bcex 3alITPUXOBAaHHBIX O0JIaCTEN U ONPEAEIUT MHOMKECTBO TOYEK, IPEICTaB-
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-
cTaByseT coboi Ty yacTh okpyxkHOCcTH (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 TecTroBble 3aaaHuA

ITo nucuuruinae «MaTeMatukay NpeayCMOTPEHO IPOBEAECHUE TIMCBMEHHOIO TECTUPOBAHUS.

Ileab TecTMpoBaHMsA: BBIIBUTH YPOBEHb 3HAHMM OOYYalOIIMXCS, OLEHUTh CTETIEHb YCBOCHHUS
MU y4e0OHOT0 Kypca, a TaKKe CTUMYJIMPOBATh aKTUBHOCTh MX IO3HABATEIbHON EATEIbHOCTH.

[IncpMeHHOE TECTUPOBAHKME IPOBOAUTCS MOCIIE U3YUEHUS ONPEAEICHHOTO pa3zesna 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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«/InHellHAs U BEeKTOPHAas 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. BBIYMCIUTD IEPUMETP TPEYroIbHUKA
ABC, ecn: 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. Vka3aTh ypaBHEHHE NPSAMOI IPOXO- 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 pyOedCcHo20 KOHMPOs:

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

OneHka «4» - XOpoLIO - 3aCiIy)KUBaeT 00ydaroluiics, oOOHapyXUBIINN JOCTaTOYHbIE, 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 IIPO-
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.

PesynbTarhl pyOeKHOTO KOHTPOJIS YYUTHIBAIOTCS IPU MPOBENECHUU ITPOMEXKYTOUHOM arTecra-

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 ONPEAEIUTENeN 2-r0 U 3-Iro 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 NHHEHHBIX 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 W MEPHEHAUKYISIPHOCTH MPAMBIX. YTOJI MEXAY IBYMS HpPSIMBIMU.
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
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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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00paybl IKIAMEHAYUOHHBIY OUTIEM 06

MHMHHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUICKON ®EJIEPALIMA
DenepaabHOE rocy1apcTBeHHOE 0I0)KeTHOE 00pa30BaTeIbHOE YUpeKAeHne
BBICIHIIEI'O OﬁpaSOBaHI/IH

«CapaToBcKkuil rocy1apcTBeHHbIH arpapHblii yausepcuter umMenn H.U. BaBuiosay

Kadenpa MareMaTuky 1 MAaTEMaTHYECKOTO MOJCITUPOBAHHUSI

3K3AMEHAIIMOHHBIN BUJIET Ne 2
10 IMCLMIUIMHE «MaTtemaTuka

1. Jluneiinas xoppemsnus. OnpeneneHyue mnapaMeTpoB MPSMOW PErpeccMd METOAOM KBaJpaToB.
2. uddepenumansapie ypaBHeHHs. OOImMe MOHATHSA: NOPSAOK YpaBHEHUs, pelieHue, oouiee U
YaCTHOE PEIICHHS
3ajaua .
3aBUCUMOCTh CKOPOCTH M3MEHEHMsI IIACTMYECKON MPOYHOCTU MOMATHOW MAacChl C MacCOBOM
nonei Biaaru 11 %. dP/ dt or BpeMeHu NpoaOHKUTENIEHOCTH OXJIKICHHUS t UMEeT B

t

dpP t T
- POmH e
a " T2

rze P(t) — IUIACTHYECKasl IPOYHOCTh B MOMEHT BpeMeHH t , klla; P, —tutactudeckas mpou-
HOCTh B MOMEHT Bpemenu t = 0 mumn, klla; P -oTHOCHTENbHAS yCIOBHAS NPE/ENbHAS IIIACTHYECKAs

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

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

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

4. Meroauueckue MaTepuabl, ONpeaesiioLIHe MPoeLyphbl OleHMBAHMS 3HAHMIA, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEIbLHOCTH,
XapaKTepu3yLMX 3Tanbl popMUpoOBaHUA KOMIIETEHIHI

4.1 llpouenypsl OllecHNBAHUS 3HAHUI, YMEHHUH, HABBIKOB
U (MJIM) ONBITA 1eATEIbHOCTH

KoHnTpoab pe3ynbTaToB 00yueHuUs: CTY/IE€HTOB, ITAllOB U YPOBHS (POPMHUPOBAHUS KOMITETEHIUI
no aucuumuinHe «MaTtemaruka (6a30BbIil YPOBEHB)» OCYIIECTBISIETCS 4Yepe3 MPOBEJACHHUE BXOJIHOTO,
TEKYIIEro, pyOEeXKHbIX, BBIXOTHOIO KOHTPOJIEH U KOHTPOJISE CAMOCTOSITENILHOM paboThI

@DOpMBI TEKYILET0, TPOMEKYTOUHOTO ¥ UTOTOBOTO KOHTPOJIS, TOPSAIOK HAUHUCIICHUs 0aJlIOB U
(G OHIbI KOHTPOJIBHBIX 33JaHUM JUIS TEKYIIET0 KOHTPOJIS pa3padarbiBatoTcs Kadeapoit ucxoas us cre-
IUGUKA TUCHMIUINHBI, U YTBEPXKIAIOTCS HA 3aCeAaHnU Kadeaphl.

MaxkcumanbHOe KOJIMYECTBO 0aI0B, KOTOPOE MOXKET MOIYYUTh O0YUarOIUICs, COOTBETCTBYET
KOJINYECTBY YacOB, OTBOJUMBIX HAa KOHTAKTHYIO paboTy B 1 cemecTpe U paBHO — 72 Oaios, BO 2 ce-
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MecTpe paBHO — 46. 6ayoB
VYcranaBiaMBaeTcs ciaenyrolas Tpaialis nepeBoaa OleHKH U3 MHOT00aUIbHOW B YEThIpeX-
OAIITEHYIO.

Kpurepuii peiiTUHIOBBIX OLIEHOK IO UCHUILIHHE «MaTeMaTukKa

1 cemectp
IK3amenayuonHan oyenKa Peiimunzosas oyenka ycnesaemocmu
OTIMYHO 46 — 40 6amnoB
XopouIo 39 — 34 6annos
YIOBJIETBOPUTEIIHHO 33 — 28 Gannos
HEYIOBJIETBOPUTEIILHO MeHee 28 6anoB

Pacnpeneﬂelme 0asL10B peﬁTHHFOBOﬁ OLCHKH MEKIAY BUIAMHU KOHTPOJIA

- BXOJHO#i KOHTPOJIb, TIPOBOJAMTCS HA MEPBOM 3aHATUU Ui MPOBEPKH HCXOJHOTO YPOBHSA
00y4aroIerocss U OLIEHKH COOTBETCTBUSI €T0 yPOBHS TPeOOBaHUSM, MPEABSABISEMBIM IPU U3Y4YECHUU
JTMCUIUTUIAHBL.

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

- TeKYIU# KOHTPOJIb, IIPOBOJAUTCS JJIsl CUCTEMAaTHIECKOH MPOBEPKH YPOBHS cPopMUpOBaH-
HOCTH KOMITETEHIIMI 00y4aronierocsi BO BpeMsl ay JUTOPHBIX 3aHSATUH, B COOTBETCTBHH C paboyeil mpo-
rpaMMO TUCIUIUIUHBI (MO/YJIsl) B TEUEHUE CEMECTPA.

MaxkcumanbHOe 4ncio 6aioB, KOTOPOE MOXKET HaOpaTh 0OyUaroOLIUiics M0 pe3yabTaTaM TeKy-
Iero KOHTpoJisA, coctapisieT 10 % oT 001Iero koau4ecTBa OaJIJIoB, 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 AUCHMILTUHBI B 3apaHee YCTAaHOBIEHHOE BpeMs /IJIsl OTIpe/ieNieHus] ypPOBHS CPOPMUPOBAHHOCTHU
KOMITETEHITM I 00y4JaroIIerocs o IUCIUILIMHE (MOTYITIO).

MaxkcuManbHOe Yucio 0ajuioB, KOTOPOE MOXKET HabpaTh OoOydarolluiics MO pe3yibTaraMm py-
0exkHOro KOHTpoJs, coctaBnger 40 % or olmiero koiauuecTa 0ajuioB, OTBOAMMBIX HAa KOHTAKTHYIO
paboty B cemectpe U paBHO — 25 Ganam (1 cemectp), 20 6amnam (2 cemectp).

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

MaxkcumManbHOe 4uciio 0aiioB, KOTOPOE MOXKET HabpaTh OOydaroIMiCs MO pe3yibTaraM KOH-
TPOJISI CAaMOCTOSITENIbHON paboThl, cocTaBisieT 10 % oT o0mero KoaudecTBa 0auioB, OTBOJAMMBIX HA
KOHTaKTHYIO paboTy B ceMecTpe U paBHO —5 Oamnam (1 cemectp, 4 6amnam (2 cemectp). .

- BBIXO/IHOH KOHTPOJIb (3a4eT / IK3aMeH), MPOBOJINUTCS UIsS YCTAHOBJICHUSI YPOBHS C(HOpMHU-
POBaHHOCTH KOMITETEHLIMI 00ydaroierocs o AMCUUIUIMHE (MOIYJIIO).

MakcuMmanbHOe uncio 0ajuioB, KOTOPOe MOXET HaOpaTh oOydaromuiics Mo pe3ylibTaraM BbI-
XOJTHOTO KOHTpoJIs, cocTanisieT 30 % oT o01iero koauuecTBa 0aaioB, OTBOJUMBIX Ha KOHTaKTHYIO pa-
00Ty B ceMecTpe u paBHO —16 O6amtam (1 cemectp), 14 6ammam (2 cemectp). .

OOyyvaromuiics TOMYCKaeTCsl K BBIXOAHOMY KOHTPOJIIO (9K3a.MEHY / 3a4eTy), €CJIH B MPOIecce
o0y4eHwus o TUCIUILINHE (MOayI0) UM HabpaHo He MeHee 40 % oT o0Iero KonuuecTBa 0aiioB AMC-
IIUTUTAHBL (MOIYIIsI), TIPYA YCIIOBHH MTPOXOXKIEHHUS BCEX BUIOB KOHTPOJIS, IPEAYCMOTPEHHBIX paboueit
IPOrpaMMOil TUCIMITIMHBI (MO ), 32 UCKIIFOUEHUEM BBIXOHOTO.

OOyuaromuiicsi, He HAOpaBIINN YCTaHOBJIEHHBIII MUHUMYM 0aJUIOB MO pe3y/bTaTaM BXOIHOTO U
pPYOEKHOTO KOHTPOJIEH, a TakKe KOHTPOJII CaMOCTOATENbHOH paboThl, MOXET, 10 COINIACOBAHUIO C
MperoaBarelieM, JIMKBUINPOBATh 33J0JDKEHHOCTH B YCTAHOBIICHHBIE TIPETIOAaBaTeNIeM CPOKH BO BHEa-
YAUTOPHOE BPEMs /10 IPOXOXKACHUS BBIXOTHOTO KOHTPOJISL.
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OOyuaromuiics, HabpaBmIM CyMMYy 0ajIOB IO BXOAHOMY, PYOCKHBIM KOHTPOJISIM, KOHTPOJTIO
CaMOCTOSITENILHOM paboThI, cocTaBistonIyto 6onee 60 % oT 00mIero KonuuecTBa OAJIOB TUCIUTLINHEI,
MOJKET OBbITh, IO 0OOIOAHOMY PEIICHUIO MPENoaBaress U 00yJaroIerocs, arTeCTOBaH aBTOMAaTHYeCKU
— 03 MPOXOXKICHUS BBIXOJIHOTO KOHTPOJIS M0 TUCIUIUIHHE (MOJYITI0), HO HE BBIIIE OLIEHKH «XOPOIIIOY.

Ecnu oOyyatomniuiics mpeTeHayet Ha 6osee BHICOKUE 0aslibl 0 AUCHUILIMHE, OH 00s3aH MpoiTH
BBIXOJTHOW KOHTPOJIb.

4.2 Kputepum OlleHKH 3HAHMI, YMEHHUI1, HABBIKOB M (MJIH) ONBITA AeATeIbHO-
CTU,XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHUMH B Mpoliecce 0CBOEHUs 00pa3oBa-
TeJbHOH MPOrpaMMbl

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

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

Kommnerenmus copmMupoBaHa Ha «yJOBIECTBOPUTEIBHO», €CIIM 00yUJAIOIIUNACS JEMOHCTPHPYET
3HAHUA, YMEHUS U BiajeHue HaBblkamu OoT 60 % 10 73 % OT ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEH-
WU,

Ecnu obyuaromuiics 1€eMOHCTPUPYET 3HAHUS, YMEHUS U BIaJeHUE HaBbIkaMu Huxke 60 % ot
YPOBHSI C(HOPMHUPOBAHHOCTH KOMIIETECHIIMH, KOMIIETCHIIMS CUUTACTCS HE COPMHUPOBAHHOIA.

4.2.1. Kpurepnu OlleHKH YCTHOIO OTBeTa NPH TEKYylIeM KOHTPOJIe M NMPOMEKYTOUYHON aTTecTa-
10701
[Tpu oTBeTEe HAa BONMPOC OO0YUAIOLIUIICS 1EMOHCTPUPYET:
SHAHUA: OCHOBHBIC IMOHATHUA U MCTOABI MHTCTPAJIbHOTO UCHUCIICHHA, TCOPHUU BEPOATHOCTH,
MaTeMaTHYeCKON CTaTUCTUKH;
YmMeEeHudA: NPpUMCHATb U3YUYCHHBIC IMMOHATHA WU MCTOAbI MHTCIPAJIbHOIO MCYHUCIICHUA, TCOPHUU
BEPOATHOCTH, MATEMATHUECKON CTATUCTUKHU I PELICHUS TUIIOBBIX 3a/1ay;
BJIa/leHHe HABBIKAMM: MaTEeMaTUYECKIMHU METOJaMHU B PEIICHUH 3a/1a4, BO3HUKAIOMINX B Mpodeccu-
OHAJIBHOW MPAKTUKE U HAYYHO-HCCIIEIOBATENBCKON AEATEIBHOCTH

Kputepuu omenku

OTJINYHO 00Y4aIOIINICS IEMOHCTPUPYET:

- 3HaHHWe MaTepualia (METOJIOB JMHEWHOW U BEKTOPHOU anreOphbl, aHAIH-
THYECKOH reoMeTpuu, TudGepeHIINaTbHOr0 HCUUCICHHS B TOHATHSIX U
METO/aX TEOpUH (PYHKIIMI MHOTUX MIEpEMEHHBIX U T dHepeHITnaTbHBIX
YpaBHEHHIA; TCOPHH BEPOATHOCTEH U MaTEeMaTHYECKON CTATHCTUKH),
MPAaKTUKH TPUMEHEHHS MaTepHralia, NCUEPIIBIBAIOIIC U MOCIICA0BATEIBHO,
YETKO ¥ JIOTHYHO U3jIaracT MaTepHall, XOPOIIO OPUEHTUPYETCS B MaTepHa-
Jie, HE 3aTPYJHSCTCS C OTBETOM IPH BHIOM3MECHEHHUH 33 IaHHIA;

- yMmeHue (pewams 3a0auu O MAMeMAmMu4eckomMy aHaiusy, meopuu
00bIKHOBEHHBIX OUGDDEePeHYUATbHBIX YPABHEHU, 8 NOHAMUAX U MEeMOOax
meopuu YYHKYuti MHO2UX NepeMeHHbIX U OUPPePeHYUATbHBIX YPABHEHULL,
TEOPUH BEPOSTHOCTEH U MAaTEMAaTUYCCKOW CTATUCTHKH ), HCTIOJIB3YS CO-
BpPEMEHHBIE METO/IbI M TTOKA3aTe TN TaKOW OIIEHKH;

XOpOLIo o0ydJaronuics J1eMOHCTPUPYET:

- 3HaHWE MaTepualla, HE IOMYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

- B IIEJIOM YCTIEIIHOE, HO COJEPIKAINe OTACIbHbBIE TPOOEITBI, YMEHUE
(YKa3bIBaIOTCSI KOHKPETHBIE YMEHHSI B 3aBUCUMOCTHU OT CIIEIU(DUKH JTUC-
IUTUTAHBI ), UCTIONB3Ysl COBPEMEHHBIE METOIbI U TTOKA3aTeJIM TAKOU OIeH-
KH;

- B IIEJIOM YCTIENIHOE, HO COJIEprKaIiee OTAeIbHbIE TPOOEIBI MU COTIPO-
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BOKJJAIOILIEECs] OT/IENbHBIMU OIIMOKaMHU BJaJIeHHE HaBbIKAMU METOABI U
MIPUEMBI JTMHEHHON 1 BEKTOPHOU anreOpbl, aHATUTUIYECKOI reoMEeTpuH,
g depeHIaTIbHOI0 HCYUCICHHS, )

Y/10BJIETBOPHUTEJIHLHO oOyyaroIuics 1eMOHCTPUPYET:

- 3HaHMS TOJIBKO OCHOBHOI'O MaTepualla, HO He 3HAeT JIeTallel, JOoIycKa-
€T HETOYHOCTH, JIOIYCKAeT HETOYHOCTH B (JOPMYITUPOBKAX, HAPYILIAET
JIOTUYECKYIO M10CJIEJ0BATEIBbHOCTD B U3JI0KEHUU IPOIPaMMHOTO MaTepua-
na;

- B LIEJIOM YCIIELIHOE, HO HE CUCTEMHOE YMEHUE (IIPUMEHSATh IPUEMBI U
METO/IbI TUHEHHON ¥ BEKTOPHOU alnreOphl, aHATUTUIECKON T€OMETPHH,
Qg QepeHIMaTbHOr0 HCYUCICHUS IS PELICHUs Y9eOHBIX 3a/1a4), HC-
T0JIb3Yysl COBPEMEHHBIE METO/IbI M [TOKa3aTeIN OLEHKU OLICHKH B 3aBUCH-
MOCTH OT CTIeUU(UKU TUCIUILINHEI);

HEy/10BJICTBOPUTEIbHO o0yyaromuics:

- HE 3HaeT 3HAYMTEIbHOW YacTH IPOrPaMMHOI0 MaTepuala, Ioxo Opu-
EHTHUpYETCs B MaTepualie (JMHEHHONW U BEKTOPHOI anredpsl, aHaIuTH4e-
CKOMi reomeTpr, A epeHnnanbHOr0 HCYUCICHUS IS pelIeHus yaeo-
HBIX 3a/1a4), HE 3HAET MIPAKTUKY IPUMEHEHUS MaTepuaa, J0IMyCKaeT Cy-
IIECTBCHHBIC OIINOKH;

- HE yMeeT UCII0JIb30BaTh METO/Ibl U MPUEMBI (JTMHEHHOW U BEKTOPHOI
anreOppl, aHAIUTUYECKON reoMeTpuH, TUPPepeHINaTbHOTO HCUUCIEHUS,
TEOPHUH BEPOATHOCTEH U MaTeMaTHYECKONW CTATUCTUKH JUIsl PEILICHUS
y4eOHBIX 33J1a4), OMYCKAET CYIIECTBEHHBIE OIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYIHEHUSIMH BBIIOIHAET CAMOCTOSTEIbHYIO paboTy, 60JIb-
LIMHCTBO 33JaHUil, IPETyCMOTPEHHBIX IPOrPAMMOM AUCLHUIIIIMHBI, HE BbI-
IIOJIHEHO;

4.2.2 Kpurepun onieHKH 1JIsi IHCbMEHHOI0 OIIpoca
[Tpy nCbEMEHHOM OIIpoce 00y4YaroUIUiCs JEMOHCTPUPYET:

SHAHUS: TCOPCTUUYCCKOro MaTepuaja Jjid pCICHUA CUTYallUOHHBIX 3a1a4,
YMEHus: p€iiaTh CUTYallMOHHBIC 3a/la4u

BJIaJICHUEC HABBIKAMM: aHa/InM3a HSyIIaGMOfI CUTyalluu.

KpuTepnu OLHCHKH MUCLMECHHOI'0 OIIpoca

OTJINYHO OTBCT Ha BOIIPOCHI 3a/la4U J1aH MPaBUIILHO. OO0B-scHEHUE xoza eé
PCIICHUA HO}IpO6HOC, IMOCJICA0BATCIIBHOC, TPAMOTHOE, C TCOPCTU-
YECKUMH 00OCHOBaHHUSIMH (B TOM 4YMCJIC U3 JICKOMOHHOI'O Kyp-ca);
OTBCTHI Ha OTOMOJHUTCIBHBIC BOIIPOCHI BEPHEIC, '-IéTKI/Ie, IMPOTOKOJ
3aI10JIHCH.

X0pOo1IOo — OTBET Ha BOMPOCHI 33/JaYu J1aH MpaBuibHO. OOB-sICHEHUE
xoJia e€ peneHus noapoOHOe, HO HEJAOCTATOYHO JIOTUYHOE, C e/IU-
HUYHBIMH OIMMOKAMH B JIETAJSAX, HEKOTOPBIMH 3aTPYTHEHUSIMH B
TEOPETUIECKOM OOOCHOBAHUU (B TOM HYHCIE U3 JIEKIIMOHHOTO Ma-
Tepua-jia); OTBETHI Ha JOTOJHUTEILHBIE BOTIPOCHI BEPHBIC, HO HE-
JIOCTAaTOYHO YETKHE.

YAOBJIETBOPUTECJIBHO - OTBCTHI HA BOIIPOCHI 3a1a4r AaHbI ITPABUJIBHO. OObsacHenue
X0[a €€ pCIICHHA HEAJOCTATOYHO IMOJIHOC, HC-TIOCJIICA0BATCIBHOC, C
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omuOKamu, c1a0bIM TEOPETHIECKUM 00OOCHOBAHHU-EM (B TOM YHUCIIE
JICKOUOHHBIM MaTepI/IaHOM); OTBCTHI HA JOMOJHHUTCIIb-HBIC BOIIPO-
CBhl HEJIOCTATOYHO YETKHE, C OMIMOKaMHU B JIETAJSX, MPOTOKOJ 3a-
[IOJIHEH YACTUYHO WU C OIIHMOKAMU.

HeYy/10BJIeTBOPUTEJIbHO | — OTBETHI Ha BOIIPOCHI 33Jaydl JaHbl HEmpaBHIbHO. OOBsiC-
HEHHE X0/1a e€ pelIeHus JaHO HEMOJIHOE, HeO-CIIeI0BaTeNIbHOE, C
rpyObiMu omrOkaMu, 0e3 TEOpeTHYecKOro 000CHO-BaHUS; OTBETHI
Ha JIOTIOJIHUTENBHBIE BONPOCH HENpaBHJIbHBIE (OTCYT-CTBYIOT),
IPOTOKOJI HE 3aI0JIHEH MITH COEPXKUT OIMOKH, HETOYHOCTH.

4.2.3. Kputepuu oueHKH J0KJIa1a

Kputepusimu olleHKH AOKIaaa SBISIOTCSA: HOBM3HA MaTepuana, 00OCHOBaHHOCTH BhIOOpA HC-
TOYHHUKOB JINTEPATYPBI, CTCIICHb PACKPBITHS CYIITHOCTH BOIPOCa,

[Tpu ycTHOM JOKIIaAe 00YJarOIIUNACs JEMOHCTPUPYET:

3HAHUSI: TCOPETUYECKOIO MaTepHala s PaCKPBITHS CYIIHOCTH BONPOCA, HCTOYHUKOB JIUTEC-
parypal;

YMeHHSI: PACKPBITh CYIIHOCTh H3y4aeMOro BOIIPOCa;

BJIaJIeHH e HABBIKAMHU: aHAJIN3a U BEIBOJIOB U3y4aeMOM MPOOIEMEI.

KpuTtepuu onieHKH YCTHOIO 10KJIa1a

OTJINYHO oOyJaroIuics: 1eMOHCTPUPYET:

- 3HaHHWE MaTepuala (Mareprall CACTEMAaTU3UPOBAH M CTPYKTYPHPOBAH;
clieniaHbl 000OIICHUS U COTIOCTABIICHUS Pa3IMYHBIX TOUYCK 3PEHUS 110
paccMaTpuBaeMOMy BOTIPOCY, C/ICTIaHbl U apTyMEHTHPOBAHBI OCHOBHBIC
BBIBO/IbI, OTYETIIMBO BHIHA CAMOCTOSATEIIBHOCTD CYXICHUI, OCHOBHbBIE
MOHATHSI IPOOIEMBI U3JI0KEHBI TIOJTHO U TITYOOKO)

- IPaMOTHOCTH M KYJIbTYpa H3JI0KCHUS;

- JIaeT MPaBUJIbHBIC OTBETHI HA BOMPOCHI ayJAUTOPUU TIPH MPE3CHTAINH
JIOKJIana

XOpo1Io oOydJaroutuics 1eMOHCTPUPYET:

- 3HaHUe MaTepuana (Marepuail CUCTEMaTU3UPOBaH U CTPYKTYPUPOBAH;
cenanbl 00001IEHUS M CONTOCTABIIEHUS PA3JIMYHBIX TOUYEK 3PEHHUS T10
paccMaTpuBaeMOMY BONIPOCY, C/eNlaHbl M apryMEHTUPOBaHbl OCHOBHBIE
BBIBOJIBI)

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

YI0BJIETBOPUTEILHO oOyuaronuics 1eMOHCTPUPYET:

- HETIOJTHOE 3HaHue MaTepuaia (B MaTepualie mpeICcTaBlIeHa OlHa TOUKa
3pEHMUsI, OTCYTCTBYET CAMOCTOSITEIHHOCTD CYXKICHHI)

- HE OTBEYAET HA BONPOCHI ayTUTOPUH MPHU MPE3CHTALMH JTOKIIaa

HEY/I0BJIETBOPUTEIbHO 00y4aIOIIHHICS:
- HE BBITOJHWI JIOKJIA]

4.2.4. KpuTepuu OleHKH BbINOJHEHUSI KOHTPOJIbHBIX padoT
[Ipu BBINOJIHEHNH KOHTPOJIBHBIX PabOT 00yUarOIUNACS 1EMOHCTPUPYET:
3HaHMSA: TEOPETUYECKOI0 MaTepHaia o U3y4eHHOU TeMe WU pa3fely;
YMeHHUSI: IPUMEHSTh TEOPETUUECKUN MaTepHal JUIsl pellieHHs yueOHbIX 3ajay;
BJIa/leHHe HABBIKAMM: MaTEeMAaTUYECKUMHU METO/IaMU B PEILIEHUH 3a/1a4, BO3HUKAIOIIUX B MpodeccH-
OHAJILHOM NPaKTUKE U HAYYHO-UCCIIEOBATEIbCKOMN AEATEIbHOCTH

Kpurepun onieHk# BbINOJHEHH KOHTPOJIbHBIX padoT
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OTJINYHO

00ydJaronuics 1eMOHCTPUPYET:

- MOJTHOCTBIO BBIIIOJHEHHYIO PadoTy; B JIOTMYECKUX PACCYKICHUSIX
¥ 000CHOBaHMHU pEIICHHs HET MPOOesIOB M OMHMOOK; B PEHICHUH HET OIIH-
00K (BO3MOKHA OJlHA HETOYHOCTB, OITMCKA, HE SIBIIAIOIMIASCS CIICICTBHEM
HE3HAHMS WIM HEMOHMMAaHUs Y4eOHOT0 MaTepuana);

XO0pOIIo

00YYarOIHIACS IGMOHCTPUPYET:

- HOJTHOCTBIO BBITIOJIHEHHYIO Pa0oOTy, HO OOOCHOBAHHMS IAaroB pe-
IICHUS HEJIOCTATOYHBI (€C/IM YMEHHE OOOCHOBBIBATH PACCYKACHHS HE SB-
JSIOCh  CIIELHUANTBHBIM O0BEKTOM IPOBEPKH); IOIYIICHA OJHA OIIHOKa
VI J1Ba-TPU HEJ0YeTa B BHIKJIAKAaX, PUCYHKAX, YEPTEekKax MM rpadukax
(ecrmu 3TH BHIBI paOOTHI HE SIBISUTUCH CIELUAIBHBIM OOBEKTOM IIPOBEP-
KH).

Y/10BJIETBOPHUTEJIHLHO

00YyJaOIIMIACS TEMOHCTPUPYET:

- paboTy, rae JomylieHbl 0ojiee OAHOW OIMMOKU WM Oojiee TBYX-
TpEX HEJ0YETOB B BBIKJIAJKAX, YUEPTEIKAX MM rpauKax, HO CTYJICHT Bia-
JCCT 00s13aTeIbHBIMU YMCHUSIMMU.

HEYTOBJICTBOPUTEJIbHO

oOyuaronuics:

— JOMYCTHJI MPUHIUIHAIBHBIC ONIMOKK B BBITIOJHECHUHN 33TaHUM,
MOKa3aBIIKe, YTO CTYAEHT HE BJaJCET OO0sA3aTEIHHBIMH YMEHHUSMHU IO
JITAHHOW T€ME B TIOJTHOM Mepe.

4.2.5. KpnTeplm OIICHKU BbBINNOJIHCHUS TUIIOBLIX Pacue€ToB
HpI/I BBIIIOJIHCHUH THUIIOBBIX PAaCuYCTOB 06yqa}01u1/117lc;1 ACMOHCTPUPYCT:
SHAHUSA: TCOPCTUICCKOro MaTepuaja 1o I/I3y‘IeHHOﬁ TEMC UJIM pa3aciy,
YMEHus: IpUMCHATH TeOpeTI/I‘ICCKI/Iﬁ MaTcpural IJis1 pCUICHUA y‘Ie6HHX 3aJa4,
BJIAICHUEC HABbIKAMU: B PCHICHUMN 3a/la4, BOBHUKAIOIIUX B HpO(i)eCCI/IOHaJIbHOfI IMPAKTUKC U HAYYHO-
HCCIICIOBATEIILCKOM JIEATEIbHOCTH
KpuTepnu OLHCHKH BBINMOJHCHUA TUIIOBBIX PACY€TOB

OTJIMYHO

00ydJarouuics 1eMOHCTPUPYET:

- MIOJIHOCTHIO BBITIOJIHEHHYIO pa0oTy; B JOTHYECKHX PACCYKICHUSIX
1 000CHOBAHHH PEUICHHS HET MPOOENIOB U OMIMOOK; B PEIICHUU HET OIIU-
00K (BO3MOKHA OJHA HETOYHOCTH, ONMHMCKA, HE SBJISAIONIASCS CIICICTBUEM
HE3HaHWs WIM HETTIOHMMaHUs y4eOHOro MaTepuana);

XopoI1o

00yyaroImuics: 1eMOHCTPUPYET:

- TOJTHOCTBIO BBHITIOJIHEHHYIO paboTy, HO OOOCHOBAHHUS IIIArOB pe-
MICHHUS HEAOCTATOYHBI (GCJ'II/I YMCHHC 000CHOBBIBATH PaCCyXJICHUS HEC SIB-
JSJIOCH CHEIUANBHBIM OOBEKTOM TMPOBEPKH); JOMYIIEHa OJHAa OIIMOKa
WIM JBa-TPU HEJOYETa B BBIKJIAJKAX, PUCYHKAX, UepPTeKax WM rpadukax
(ecmu 5TH BHUIBI PabOTHl HE SBISUIMCH CHEIHATBLHBIM OOBEKTOM MPOBEP-

YA0BJE€TBOPUTECJIBbHO

00yJaronuics AeMOHCTPUPYET:

- paboty, rae momymeHsl 0onee oAHOM OmMOKH Wi Oojee IBYX-
TPEX HCA0YETOB B BBIKJIAJIKaX, YCPTEIKAX HUIIU rpaq)m(ax, HO CTYJACHT BJIa-
JeeT 00s13aTENIbHBIMU YMEHUSIMU.

HEYAOBJETBOPUTE/IBLHO

oOydJaronuics:

— JOMYCTHJI TPUHIUNHAIBHBIE OIMIMOKN B BBIMOJHEHUHN 3aJaHUM,
MOKA3aBIlIUE, YTO CTYACHT HE BiaJeeT 00s3aTeNbHBIMH YMEHUSMHU IO
JTAaHHOW TeME B MOJHON Mepe.
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4.2.6. Kpurepum oueHKH BbINOJHEHUS TECTOBBIX 3a1aHU I
[Ipu BBITTOIHEHUH TECTOBBIX 33JaHUI 00YJAIOIIHICS IEMOHCTPHPYET:
3HAHMSA: OCHOBHBIX MAaTEMAaTUYECKUX MOHIATHI U METOJOB U3y4aeMOU TEMBI WM pa3iena.

Kpurepun oueHKk BbINOJIHEHUS] TECTOBBIX 3a1aHU

OTJIMYHO oOydJarontuics J1eMOHCTPUPYET:

— MPaBUIILHOCTh OTBETOB HE MEeHee ueM 85 % TeCTOBBIX 3aJJaHul;
XO0poIIo o0yJaronuics JIeMOHCTPUPYET:

- MPaBWIHLHOCTh OTBETOB HE MeHee ueM 70 % TeCTOBBIX 3aJlaHMIi;
Y0BJIETBOPHUTEILHO 00yJaroIuics IeMOHCTPUPY

CT:
- IMPaBUJIBbHOCTH OTBCTOB HC MCHCC 51 % TecToBBIX 3aJJaHuH,

HEYTOBJICTBOPUTEJIbHO

oOyuaromuics:
- IIPaBUJIBHOCTh OTBETOB MeHee ueM Ha 50 % TeCTOBbIX 3aJaHuil.

Pazpabomuux(u): oouenm, Kupunnosa T.B. flce

(moamnuce)
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