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1. TACHOPT ®OHJIA OIIEHOYHBIX CPEACTB

Tao6auua 1
Ne | @opmupyemblie Kontposmmpyem | Ouenovnoe
KOMIIETECHIIMHN bI€ pa3ae/ibl CpeacTBo
(Tembl)
JUCHUIIIINHBI
1. OIIK-1 Cnoco0eH pemaTs TUIOBBIE 331241 1. JIuneiinas u | KonTposbHas
npohecCHOHATBHOM JesITeTFHOCTH Ha OCHOBE BEKTOpHAas anredpa pabora
3HAHWM OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U 2. AHATUTHYECKAA |CamMoCTOSTENbHAS
€CTECTBEHHBIX HAYK C IPUMEHEHHEM TCOMCTPHA pabora
MH(pOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX 3. Beenenne b ananis Tect

TEXHOJIOTUH.

NOIIK-1.1 Vicnonb3yeT OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIMIUIAH JJIs
pelleHus CTaHIapPTHBIX 3a/1a4 B 001acTH
IIPOU3BOJICTBA, IEPEPAOOTKU U XpaHEHHUSI
CEJbCKOXO035MCTBEHHON POLYKLIUN
3-NOIIK-1.1

3HaTh: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCLHUILIMH JJIs PELICHUs CTaHJapPTHBIX 33124
B 00J1acTH MPOU3BOACTBA, IEPEePabOTKHU U
XPaHEHHS CEJIbCKOXO3SIICTBEHHON

IIPOYKIIUH.
V-NOIIK-1.1

YMETh: UCITIOJIBb30BATh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX IUCLUIUIMH JJIs
pelIeHns CTaHAApTHBIX 3a/1a4 B 00J1acTu
IPOM3BOJICTBA, IEPEPAOOTKU U XPAHEHUS
CENbCKOXO35MCTBEHHOU MPOAYKLIUH.
B-UOIIK-1.1

BJIaACTh: OCHOBHBIMH 3aKOHAMH
€CTECTBEHHOHAYYHBIX JTUCIMIUINH JJIS
peleHns CTaHJapTHBIX 33Ja4u B 0071aCTH
IPOM3BOJICTBA, IEPEPAOOTKU U XPAHEHUS
CENbCKOXO35UCTBEHHOU MPOAYKLIUH.

NOIIK-1.2 Vcnonb3yeT 3HaHUSI OCHOBHBIX
3aKOHOB MaTEeMaTHYECKUX U €CTECTBEHHBIX
HaYK JJIsl peIlIeHus] CTaHAapTHBIX 337134 B
arpoHOMHHU

3-UOIIK-1.2

3HATh: OCHOBHBIE 3aKOHBI MATEMaTHUECKUX U
€CTECTBEHHBIX HaYK JJISl pelIeHUs
CTaHJAPTHBIX 337124 B arPOHOMUH
Y-HNOIIK-1.2

YMETh: UCTIOIb30BaTh OCHOBHBIC 3aKOHBI
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK LIS

peuIeHUsA CTaHIAPTHBIX 33/1a4 B arpPOHOMMH.
B-MOIIK-1.2

4. nuddepeHnmranbHOS
ucuucieHue (GyHKIUH
OJHOW mepeMeHHON

5. uddepenmansHoe
ucyucieHne  QyHKINH
HECKOJIBKUX
MepPEMEHHBIX

6. KoMruiekcHbie yrcna
7. IHTerpansHoe
HCUHCIICHUE

8. Iuddepennmansaoie
ypaBHEHHS

9. DnemeHTHI
KOMOWHATOPHUKH U
TEOPHUH BEPOSATHOCTEN
10. MaremaTnueckast
CTaTHCTHKA




BJIaeTh: METOJaMHU HCITIOJIb30BaHHUA
OCHOBHBIX 3aKOHOB MaTCMaTHUYCCKUX U
€CTCCTBECHHBIX HAYK JId PCIICHUA
CTAHJAPTHBIX 3a/1a4 B arPOHOMUH.

2. IPUMEPHBIA NEPEYEHH OLIEHOYHBIX CPEJICTB

Ta6auna 2
Ne | HaumenoBaHue Kparkas xapakrepucruka Ilpeacrasiienue
OLICHOYHOI'0 OLICHOYHOI'0 CpeaCTBA OLICHOYHOI'0
cpeacrna cpeacrsa B poHae
1 | KoutponbHas CpencTBo nis MpoBEPKU YMEHHM Bapunant
pabota IIPUMEHSATH NOJIyYCHHBIC 3HAHUS KOHTPOJIBHOT'O
JUIs peLIeHUs 3a/1a4 ONPEAEIICHHOIO 3a/laHUs
THUIIA [10 TEME WIN pa3aeily
2 |CamocrosrtenbHas| CpeacTBo AJis IPOBEPKU YMEHUN BapunaHTt 3ananus
pabota IIPUMEHSTH ITOJTyYECHHbBIC 3HAHUSA
JUISl pELIEHNS 33/1a4 ONPEAEIEHHOTO
THIIA 110 TEME WIH Pa3Ieiry
3 Cucrema cTaHIapTU3UPOBAHHBIX
Tecr 3a1aHUH, TO3BOJISIOILAS DOoHA TECTOBBIX
3aJJlaHui

aBTOMATU3UPOBATH NPOLETYPY
VU3MEpPEHUS YPOBHSI 3HAHUU U
yMEHUH 00y4aronerocs




3. IOKA3ATEJIM 1 KPUTEPUU OLIEHUBAHUSI KOMIIETEHIIMI HA PA3JIMYHBIX DTATIAX X
®OPMUPOBAHMNS, OIMCAHUE HIKAJ OHEHUBAHUA

Tadauna 3
Ili1anupyemMblie pe3yJibTaThl YpoBeHb 0CBOEHMS OrneHouHoe
OCBOEHHS KOMIIeTeHIIMH HEY/10BJIETBOPUT | YIOBJIETBOPUTEIbHO XOpPOLIo OTJIMYHO CpeacTBo
€JIbHO

OIIK-1 Cmocoben peuiaTh TUIIOBBIC 3aJla4n HpO(i)eCCHOHaJ'IbHOfI JCATCIBHOCTH HA OCHOBEC 3HaHHUM OCHOBHBIX 3aKOHOB MAaTEeMAaTUYCCKUX, CCTCCTBECHHOHAYYHbBIX U
06H1€Hp0(1)CCCI/IOHaHBHI)IX JUCHHUIUIMH C IPUMCHCHUEM I/IH(I)OpMaHI/IOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTHiA.

NOIIK-1.1 Vicionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH JJIsl PELIeHHs CTAaHAAPTHBIX 3a/1a4 B 00JIaCTH MTPOU3BO/ICTBA,
nepepabOTKH U XPaHEHUS CeITbCKOXO03SIMICTBEHHON MPOIYKITNH.

3-1OIIK-1.1 VYpoBeHs  3HaHWH | MUHMMaIbHO VYpoBeHb 3HaHWE B | YPOBEHb  3HAHMH B | KOHTPOJbHAsS
3HaTh: OCHOBHBIE 3aKOHBI | HIDKE JIOITyCTUMBIN YpOBEHb | 00BEME, o0Beme, pabota
€CTECTBEHHOHAYYHBIX JOUCHMIIIMH | MUHUMAJIbHBIX 3H3.HI/IIZ, JOIMYIICHBI | COOTBETCTBYIOIIIEM COOTBETCTBYIOLIEM caMoOCTOdTEeIbHAI
JUIS PeIICHHs CTAHAAPTHBIX 3a1a4 B TpeOoBaHMUI, HErpyOble OMINOKH. nporpaMme MporpamMMme NOArOTOBKH, |haGoTa
OBIACTH TPOM3BO/ICTBA HMEIN MECTO MOJArOTOBKH, 0e3 OIIHNOOoK. TeCT
b

nepepadoTKu u XpaHEHHUs rpy6eie ommbin AOHYIICHO

o o HETOYHOCTH.
CEJIbCKOXO3AMCTBEHHOU MPOIYKIIHH.
Y-HOIIK-1.1 [Ipu pemennn | IIpogeMOHCTpUPOBaHEI [TponemoncTpupoBans! | [IpogemMoHcTpupOBaHbI KOHTPOJIbHAS
YMETb: UCIIOIB30BaTh OCHOBHBIE 3aKOHBI | CTAHIAPTHBIX OCHOBHBIE YMEHHs, [BCE OCHOBHBIE YMEHUS,| BCE OCHOBHBIE YMEHU:, |padota
€CTECTBEHHOHAYYHBIX  JUCLMINUIAH | 3a/1a4 HE | pEIICHBl TUIIOBBIE 33/1a4M [PELICHbI BCE OCHOBHBIE| PELIEHbl BCE OCHOBHBIE |CaMOCTOATEIbHAS
JUIA pEeUICHUsT CTaHIApTHBIX 33124 B IPpOACMOHCTPUPOB C Hery6I>IMI/I OIHI/IGKaMI/I, 3a1a4u, BBITIOJIHEHBI | 3a/1a4M, BBIIIOJIHCHBI BCC pa60Ta
00IaCTH TIPOM3BO/ICTBA, | AHBI OCHOBHBIC | BBITTOJIHEHBI BCE 33/1aHUS, |[BCE 33JaHHA B TOJHOM| 3aJaHUsI B TIOJHOM | tecT

2

nepepaboTKi - XpaHeHus | YMCHUA, HUMEJIM | HO HE B MOJHOM 00beMe  |00bEeMe, HO HEKOTOphIe| 00bheMe.

o o MecCT rpyosI C HEJJOUETaMHU.
CEJIbCKOX03AMCTBEHHOU MMPOAYKIIVH. ecro PyObie A

OIMOKH

B-NOIIK-1.1 [Tpu pemenun | Mimeerca Munmmanseeli | IIpogemoncrpuposan | IIpogeMOHCTpHpOBaHBI KOHTPOJIbHAS
BIIAJICTh: OCHOBHBIMH 3aKOHAMH | CTaHIAPTHBIX HaOOp  HaBBIKOB I | bl 0a30Bble HABBIKU | HABBIKM IIpU peLIeHUH |pabora
€CTECTBEHHOHAYYHBIX  JUCLIMIUIMH | 3aj1a4 HE | pelIeHus]  CTaHJAPTHBIX | MpH pelieHnn | 3agad  0e3 OMIMOOK U |caMOCTOSTE/IbHAS
JUIA peLICHUs! CTaHIApTHBIX 3a1a4 B IpOACMOHCTPUPOB 3aJ1a4 C HEKOTOPBIMU | CTAaHAAPTHBIX 3a1a4 C | HCAOUYCTOB pa6()Ta
0bnacTu IIPOU3BOCTBA, | AHBI 0a30BbIC | HEIOYETAMH HEKOTOPBIMHU TecT
nepepaGoTKH u XpaHeHus | HABBIKH, AMEITHN HEJ0YETaMU

. o MeCT bl
CEJIbCKOXO3AMCTBEHHON MPOIYKIIHUH. eero TpyoLIe

OIMOKH




NOIIK-1.2 Vicrionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEeMAaTHYECKUX U €CTECTBEHHBIX HAYK JUISI PEIICHHUS CTAaHJAPTHBIX 33]a4 B arPOHOMHH.

3-UOIIK-1.2 VYpoBenb  3HaHM | MUHUMAaIIBHO YpoBeHb 3HaHUN B | YpDOBEHb  3HAaHMW B | KOHTpOJbHAs,
3HATh: OCHOBHBIE 3aKOHBI | HHKE Z[OHYCTI/IMblﬁ YPOBEHDb O6’BeMe, O6'beMe, pa60Ta
MATEMATHUYECKHX M eCTEeCTBEHHBIX | MAHAMAIBHBIX 3HAHUH, JIOMYIIEHbI | COOTBETCTBYIOLIEM COOTBETCTBYIOLLIEM CaMOCTOSITEIIbHAS
HAyK U DELICHHS CTAaHIapTHBIX TpeOoBaHMUI, HEeTpyOble OINOKH. Iporpamme IIporpamme MOArOTOBKH, |paGoTa
37124 B ArpOHOMHUH AMENn MeCTO MOJITOTOBKK,  MOTYT | 0€3 OImHNOOK. TecT

rpyOble OmmoOKH OBITH JTOTTYTIIEHBI

HEJ0YETHI.

Y-HOIIK-1.2 IIpu pemienun | [IpoaeMoHCTpUpOBaHbBI ITponemoncTpupoBans! | [IpogemMoHCcTpupOBaHbI KOHTPOJIbHAS,
YMETb: OCHOBHEIE 3aKOHBI | CTaHIAPTHBIX OCHOBHBIE YMEHUS, [BCE YMEHHs, pEIIeHbI| BCe YMEHUs, pelIeHbl Bce [padoTa
MaTeMaTHdeCKUX U €eCTEeCTBEHHBIX | 3adad HC | pCIICHBI TUIIOBBIC 3aJla4M |BCC 3aJa4u. 3aJ1a4i. BBIIIOJIHEHEI BCE |CaMOCTOSTENbLHAS
HAyK JUIA PENICHHS CTAHJAPTHBIX | NPO/ICMOHCTPHPOB | C HErpyObIMH OIIMOKaMH, |BBIONTHEHBI BCC| 3aJaHMA B IOJNHOM |paGoTa
337144 B arPOHOMHUH aHBbI OCHOBHBIC | BBITIOJIHEHBI BCE 33/IaHUSA, (3aJaHUsI B TOJHOM| oObeMe TecT

yMeHus, UMEIIM | HO HE B MOJIHOM 00beMe. |00beMe, HO HEKOTOpPHIC

MECTO rpyoObIe C HEZI0UCTaAMH.

OIITHOKH.
B-HNOIIK-1.2 IIpn pemennn | Mmeercs MunMMansHbeId | [IpogeMoHcTpupoBan | IIpogeMoHCTprpoOBaHbI KOHTPOJIbHAS,
BJIAQAECTh. METOJAaMHU HMCIIOJIB30BAaHHUS | CTaHAAPTHBIX Ha60p HaBBIKOB JJIA | BI 0a30BbIe HABBIKM | HABBIKU npu  peUICHUU pa60Ta
OCHOBHBIX 3aKOHOB MaTeMaTHUYeckux | 3a1a4 HE | pelleHHs] CTaHJAPTHBIX | MpU pemreHnn | 3amad 6e3 OMMOOK M |cCaMOCTOSITENIbHAS
¥ €CTECTBEHHBIX HAyK JUISL peleHus | TPOACMOHCTPHPOB | 3aj1a4  C  HEKOTOPBIMH | CTAHJAPTHBIX 33/1a4 C | HE/I0YETOB pabota
CTAHJAPTHBIX 33724 B ArPOHOMHH. aHbl 0a30BbIC | HEJOUETAMH HEKOTOPBIMU TecT

HaBBIKH, HUMeIn HEJ0YETAMU.

MECTO rpyObIe

OILITMOKH.




4. TIEPEYEHB KOHTPOJIbHBIX 3ATAHUI U UHBIX MATEPHAJIOB,
HEOBXO/NMBLIX JIJIA OHEHKAW 3HAHUU, YMEHHNU, HABBIKOB U
OIIBITA AEATEJBHOCTH

4.1. BapuaHTbl KOHTPOJIbHBIX PadoT

OIIK-1 Crnoco0eH pelaTh TUIIOBBIE 3a/1a4H MPO(HECCUOHATBHON JIEATEIbHOCTA Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTeMaTUYECKHX, €CTECTBCHHOHAYYHBIX U 00IIEPO(heCCHOHANBHBIX JUCIUIUIHH C IPUMECHCHHEM
UHGOPMAITMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

Pasznen 1. JIuHeiinasi 1 BeKTOpHAsi ajredpa
Paznen 2. AHasiMTHYeCKAsi FreOMeTPUs

KonTposbHnas padora Ne 1
B koHTpoiBbHOM paboTe pacCMOTPEHBI 5 TEM:
l. Jluneiinas anreopa.
1. [IpsiMast Ha TIOCKOCTH.
I11.  Kpussie 2 nopsizka,
IV.  Bekropsl
V. [Ipsimast ¥ IIIOCKOCTH B IPOCTPAHCTBE.

v Ilpumep BapuaHTa KOHTPOJIbHOH padoThI.
KP Ne 1. B. 0.
x-y-2z=-4
'+ - 2-—-> MeronoMm Kpamepa.

|
1. PewnTh cuCTEMY JIMHEHHBIX YDaBHEHUN |
[9,.1
| -

3
3

o 3. X ) . 3 . .
2. JlaHo ypaBHEHUE TIPAMON /1~ 4 |. Hamucare ypaBHeHHUs mpsiMoii /. , TapauIebHOW npsiMor / 1
4 ,

POXOJAIIEH Yepe3 TOUKy 1(2:5) [TpoBepuTh MO YEPTEXKY.

3. IlocTpouTh OKPYKHOCTH & + 1 - 4x+ 6y - 3 =0 (uam HamucaTh ypaBHEHHE OKPYKHOCTH,
n300pakeHHO! Ha yepTexe). Bpimucats koopauHathl €€ eHTpa u paaunyc. [1ocTpouTs OKpy)HOCTb,
CUMMETPUYHYIO JaHHOU OTHOCUTENBHO ocu OX 1 HanucaTh €€ ypaBHEHHUE.

4. Jlanbl KOOpAWHATHI Touek: A28 Ble 214 O 2.5 5 D312 )

Haiitu:

» Hanpassromume KOCUHYCBI BeKTOpa A5 .

. CkansipHO€ M BEKTOpHOE NPOU3BEACHUE BEKTOPOB AL U A

* [IpoBepuThb, IprUHAUIEkKAT JIU 3TU TOYKU OJJHOU MJIIOCKOCTHU?

. x=3 v+4 +1 R ) .
5. JlaHbl ypaBHEHUS IPSIMOM U TNIOCKOCTH: ; 2x= 3y +5z- 7 =0, Hamucatp

ypaBHEHHE IUIOCKOCTH, TIPOXOAIIEH depe3 TouKy 4,3:.2:| | M mepneHANKYISIPHON TaHHOU MPSIMOHA.

v IlpuMepsl 3a1aHNi, HCNIO0Jb30BAHHBIX B KOHTPOJIbHOI padoTe



. IIpsimasi HA MJIOCKOCTH. YN
[psimast / 3aaHa OOIIUM ypaBHEHHEM, YPAaBHEHUEM B OTPE3Kax L Ha
KOOPJIMHATHBIX OCSIX WJIM N300pakeHa Ha YepTeKe. 12 L
a) Hanucarts ypaBHeHUE NpsAMOii / B BUJIE YpaBHEHHS C YITIOBBIM SEsEEEl 1
KO3 PHUIIHEHTOM. 354 0| ;
0) Hancatb ypaBHEeHUSI IPAMBIX, apaJIeIbHON JaHHOUW NpAMOn il o 51
NEePHEHANKYJIIPHON JAaHHOW U MPOXOIAIINX YEPE3 33 JaHHYIO o P
Touky /1. IIpoBepuTh MO YEPTEKY. s

.....
0D -
\

\l
=3
-

I1l. KpuBble 2 nopsiaka.
a) IlocTpouTb OKPYKHOCTB, €CIH
° AaHO YPaBHCHUEC OKPYKHOCTU
*  3aJlaHbl KOOPJIMHATHI LICHTPA OKPYKHOCTH U €€ pajuyc.
Wnm Hanmcath ypaBHEHHE OKPY>KHOCTH, €CITH OKPY>KHOCTh H300pakeHa Ha
YyepTeKe, HAUTU KOOPAUHATHI €€ LIEHTpa U Panuyc.

b) IMTocTpouTh OKPYKHOCTh, CAMMETPUYHYIO TaHHON >»
otHocuTesibHO ocu OX, OV niM OTHOCUTENIBHO Havyalia : -
koopauHat. Hanmcars ypaBHEHHE 3TOM OKPYKHOCTH.

1V. BekTopbl.

a) BBIYUCIIUTH JIMHENHYIO KOMOMHAIMIO BEKTOPOB ¢ =3 = [ + —{ ¥ IPOBEPUTH 110 YEPTEKY
0) MOyJIb BEKTOpA
*  BBIUHCJIUTH JUIMHY BEKTOpa
* HaAWTH NEepUMETpP TPEYroJbHUKA (KBaJpara, MpsIMOYTrOJIbHHUKA U IIp.)
» JlokasaTb, 4TO 33/1aHHbIE 4 TOUKU 00pa3yloT NapaIeIorpaMM.
B) KOJUIMHEAPHOCTh BEKTOPOB.
» IIpoBeputs, ABIAIOTCSA JIU JAaHHBIE BEKTOPbI KOJUIMHEAPHBIMU?
» Ilpunamnexar au 3 3aJaHHBIC TOYKU OJHOM MPSIMOii?
« Ilpu kakux 3HayeHusx @ # D pexTopbl 6yayT KOIIMHEAPHBI?
* JlokasaTh, 4TO 3aaHHBIE 4 TOUKU 00pa3yIOT MapasuiesorpaMM (Tparnemnuto, poMo u mp.)
«  Konnuneapusl nu BekTOpsl: 20 = b w a +4b?
» Jaunsl Touku A, B, C u D. [IpoBeputs, OyayT iu Bektopbl A4 1 (/) konnunaeapHsl. Eciu
J1a, TO KaKOM U3 HUX JJIMHHEE U BO CKOJIBKO pa3, HallpaBJIEHbl OHU B OJIHY CTOPOHY WM B
pasHble?

Haiitu BekTop /' , KOJTMHEAPHBIA JTAHHOMY (COHATIPABIICHHBIH, IPOTHBOHAMPABICHHBIN )
UMEIOIIHIA 3aIaHHYI0 [UTHHY (Hanpumep [ =10).
T') HaIIPaBJISAOIIME KOCUHYChI BEKTOpa
*  BBIYMCIIMTD HANpPaBIIAIOLIME KOCUHYCHI BEKTOpa
*  MOTYT JIM yKa3aHHbIE BEJIMUUHBI SIBJIATHCS HAPABJISAIOIIKMMU KocuHycamu Bektopa? Eciu na,
TO KaKne€ KOOPAMHATHI MOXKET UMETh 3TOT BEKTOP?
1) CKJIIpPHOE NTPOU3BEICHHE BEKTOPOB.
1. Beruncaute ckansipHOe MPOU3BECHUE BEKTOPOB, €CIIH JaHBI:

e ;b yroi MeXay BEKTOpamHu |

* Bekrop 3a1aH KOOpAMHATAMHU.

* Bexrop 3aman pasznokeHrueM Mo 0a3MCHBIM BEKTOPAM.
2. [IpoBepuTh, OPTOTOHAIBHBI JIM JAHHBIE BEKTOPHI.
3. BeraucnuTh yroi (KOCHHYC yIiia) MEXIy BEKTOPaMH.
4. aner: @ ; O ; yrod Mexay BeKTopaMu| . BerauciauTs:

S -7
L] ( I - SO



e ¢Xl,ecmm|c|=2a-3b, d=4b-a

1
7

. [a-3b Ma+2p

5. JlokazaThb, 4TO 33/IaHHbIE TOUYKH 00pa3yIOT MPSMOYTOJIbHUK (KBaApaT, MPSIMOYTOIbHBIN

TPEYTOJIbHUK).

6. BeraucnauTs yros (KOCHHYC yIiia) mapauienorpaMMa, €ciii 3aJaHbl KOOPIUHATHI €r0 BEpIIHH.
7. Ilpr KakoM 3HAYEHUH | BEKTOPHI OYAYT MEPIEHIUKYISPHBI?

€) BEKTOPHOE TIPOU3BEICHUE BEKTOPOB.

1. BeryuciauTs MOAYJIb BEKTOPHOI'O IIPOU3BEACHNA BEKTOPOB, €CJIU 3a/IaHbI:

e ;b yrom MexIy BEKTOpaMHu|

» KoopauHaTel BEKTOPOB

» Bekrop 3a1aH pa3noxkeHreM Mo 0a3UCHBIM BEKTOPaM.
 3amansl |; b |; yron Mexmy Bekropamu|) . Beramcnute: o/

* 3apmaHsel (¢ ; b, yroa MeXQy BeKTOpamu| . BerumciauTs: Ra-3b ) (@+2b p

2. BeruucianTh BEKTOPHOE MPOU3BEICHUE BEKTOPOB, 3aJaHHBIX:
* KoopauHaramu BEKTOPOB.
* PaznoxeHueM 1o 6a3MCHBIM BEKTOPAM.
3. BBIYHCIIHTS ILIOMIA/(b HapaJuIeIorpaMMa (TPeyroNIbHIKA), IOCTPOSHHOTO HA 3a/IaHHBIX BEKTOPAX.
4. YTPOCTHTH BBIpaKEHHE: ! Bi + /- 2k juom Si A"k | 24 b 5
5. BeluucianTh CHHYC yriia, 00pa30BaHHOTO 3aJaHHBIMH BEKTOPAMH.
6. Vcromnb3ys BEKTOPHOE MPOM3BEICHUE MIPOBEPHTh, JICHKAT JIK 3 TOUKH Ha OJTHOM MPSMON.

7. Vcnonb3ys BEKTOPHOE MPOM3BEICHUE BHIUUCIIHUTD, IIPH KAKUX 3HAYCHUSIX @ ¢ D BEKTOPbI
OymyT
KOJUTMHEApHbI?
8. Boruuciute: ¢ & wm /- (/' +k

) CMEIIaHHOE MPON3BEICHIE BEKTOPOB.

Brlunciuth cMeaHHOe TPOU3BENEHUE BEKTOPOB.

Brruucnants 00bemM napasienenunena (MapamMuabl), IOCTPOCHHOTO HAa 3aJaHHBIX BEKTOPaX.
[IpoBepuTh, SABIAIOTCS JIM JAHHBIE BEKTOPbI KOMIUTAHAPHBIMU?

[Tpunannexar v 4 3aJaHHbIE TOYKU OJTHOM MJIOCKOCTH?

[Tpu kakoM 3HaUE€HUU @ BEKTOPHI OyIyT KOMIUIAHAPHBI?

Kakyro (mpaByro wi JeByI0) TPOHKY BEKTOPOB 00pa3yIOT 3a/IaHHbIE BEKTOPHI?

Haiitu 1yiMHy BBICOTBI TUPaMUBL.

Nooghk~wh

V. IlpsiMasi 4 IJIOCKOCTH B MPOCTPAHCTBeE.

a)

6)

Brmucarts KOOpAWHATBI HAITPABJIAOMICTO BEKTOPA priMOfI U HOPMAJIBHOI'O BEKTOpPA IJIOCKOCTH.
Brmucarts KOOpPAWHATHBI TOYCK, IPUHAMJICIKAITUX HpHMOI\/’I H IIJIOCKOCTH.

Hanwmcats ypaBHEHHE MPSIMOiA, IPOXO/AIICH Yepe3 2 3alaHHbIe TOUKH.
Hanwucats ypaBHEHHE TUIOCKOCTH, TPOXOAAIIeH yepe3 3 3aJaHHbIC TOUKH.

Hamnncate ypaBHEHUE NpsIMON, TPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY C 3aIaHHBIM HaIIPaBJISAIOIIAM
BEKTOPOM.

Hamnncate ypaBHEHHE INIOCKOCTH, MPOXOIAIIEN Yepe3 3alaHHYI0 TOUKY € 33JaHHBIM BEKTOPOM
HOpPMAJIH.

Hanucars ypaBHeHHE IPAMOM, TPOXOIAILEH YEPES 3aJAHHYIO TOUKY U IEPIIEHAUKYISIPHON
NAHHOU INIOCKOCTH.



* HamwmcaThs ypaBHEHHUE IIJIOCKOCTH, MPOXOISIICH Yepe3 3aJJaHHYI0 TOUKY U IEPIEHIUKYISIPHOM
JAHHOU MPSMOW.

1)

* Kakue 13 nepeyucieHHbIX IIOCKOCTeN (IPSAMBIX) HapajuieabHbI?

* Brmucars napsl OpTOroHaNbHBIX MJIOCKOCTEH (MIPSIMBIX ).

* SIBnsrOTCS U JaHHBIE IPsIMBIE (TJIOCKOCTH ) ApaJUICIbHBIMU (OpPTOrOHAJILHBIME)?
e)

 Ilpu Kakux 3HaueHUsX & D mpsMas ¥ IIOCKOCTh HEPIEHAUKYIAPHEBI?

« Ilpu kaxkux 3Ha4eHWsX @ « D aBe npsmble (ITIOCKOCTH) HapalIeIbHbI?

* [Ilpu xakom 3HaUeHHH A MpsAMas U IIOCKOCTb MapajljieNIbHbI?

» Ilpu kakom 3HaYeHHUU @ JBE NPAMBIE (IIOCKOCTH) MEPIEHANKYISIPHBI?
k) [IpoBepuTh, mpuHAIEKHUT i Touka |31 | 3a1aHHOM IPSIMOI MITH TIOCKOCTH.

33}13]—[1/[6 JUISl CAMOCTOATEIbHOM paGOTbI o TeMe «AHAJINTHYeCKasA reoMeTpush).
HpSIMaH Ha IIIIOCKOCTH

Jlan Tpeyronbuuk ¢ Bepimaamu A= 2 0) B2 600w C(70 1),

1) Crenartp 4epTéx Ha KOOPIUHATHOM IUIOCKOCTH C MacmTaboM eanHuIa - 1 kierka.

2) Haiitu:
1. YpaBuenue ctopon A5 u Hi
2. Jlnuny ctoponsl A /3.
3. Buyrpeunuii yroa tpeyronsuuxa ©A5C
4. VpasHenwue BbicoThl /), mpoBenenHoii u3 Bepiuabl | K cropone /i
5. KoopauHatel ToukH niepecedeHus npsmbix HC u AL
6. Vpasuenue npsimoii 1/, npoxosiieit uepes Bepimny 1, mapamiensHo cropone

Kpussie BTOporo nopsaka
JlaHbl ypaBHEHUS KPUBBIX BTOPOTO MOPSAKA.

X+ +6x-2y+6=0

16 x* +25v° - 400 =0

5x° = 4y* = 20 =0.

y =8x; y =-6x; x =4y: x"=-10y
1) OnpesienuTh TUI KPUBOI BTOPOT'O MOPS/IKA.

2) 11151 OKpY>KHOCTH:

1. Tlokasarb, 4TO 3TO YpaBHEHHE SIBISIETCS YPAaBHEHUEM OKPY/KHOCTH.
2. Haiiti ee paanyc U KOOPIUHATHI IIEHTPA.
3. TlocTpouTh OKPYKHOCTB.
4. Hamucarh ypaBHEHHUS OKPYKHOCTEH, CHMMETPHUYHBIX JTaHHOM
a) otHOcHuTeabHO ocH OX;
b) orHOocurensHO ocu Oy;
C) OTHOCHTEIILHO Havaia KOOPIUHAT
5. TIOoCTPOUTH 3TH OKPYKHOCTH.
3) Jls1st sumtica:
1. Tloka3aTb, 4TO 3TO ypaBHEHHUE SIBISCTCS YpPaBHEHHUEM JJUTHIICA.
2. TlpuBectu ypaBHEHHE K KAHOHHYECKOMY BHJTY

\ )
ks |

a D
)

3. OmnpenenuTh napamMeTpsl & U D, U BEIYUCITUTD TTapaMeTp C.
4. OmnpenenuTh INTMHBI ocel amurnca |44 | u |BB’|, u pokycHoe paccrosinue |F1F2|.



BeinucaTs KOOpAMHATHI BEPIIMH U (POKYCOB JUIUIICA, 1 OTMETUTh UX HA YEPTEXKE.

BbraucnuTh 9KCUEHTPUCHUTET U (POKATBHBIN MTapaMeTp AIUIMIICA, TOCTPOUTH (DOKAIBHBIE XOPIbI.
[TocTpouTh XapaKTEPUCTUYECKUI NTPSMOYTOJIbHUK DJUINIICA.

Jlns Gonee TOYHOrO MOCTPOEHUS 3JUIMIICA HANTHU JOMOJHMUTEIbHBIE TOUYKU, MPUHAIJIEKAILNE
JJUIUIICY U IOCTPOUTH ILIMIIC.

HamnucaTp ypaBHeHMs TUPEKTPUC U IOCTPOUTH UX HA YEPTEXKE.

10 [TpoBepHUTH MPaBUIBHOCTH MOCTPOCHHUSL.

4) Tnst runepOoJIbL:

1.
2.

©COoN kW

[Tokazatk, 4TO 3TO ypaBHEHUE SBISICTCS YPABHEHUEM TUTIEPOOITHI.
[TpuBectu ypaBHeHUE runepO0IIbl K KAHOHUYECKOMY BHY
X Y’

LR

a b

;
Onpeaenuth napameTpsl & u b, U BEIYUCIUTH TapaMeTp C.

OnpenenuTs JUIMHBI ACHCTBUTEILHON U MHUMOM OCei, U (POKYCHOE PaCCTOSIHHUE.

Brinucars koopAHHATH BEPIIMH, POKYCOB U OTMETHTH UX HA YEPTEKE.

[TocTpouth XapakTepUCTUYECKUI MPSIMOYTOIBHUK TUIIEPOOIIBI.

BBIMHCIUTE SKCHEHTPUCHTET U (POKATBHBIN ITapaMeTp TUIEPOOITHIL.

Hanucath ypaBHeHHS aCUMIOTOT U TUPEKTPUC TUIIEPOOIIBI, U TOCTPOUTDH UX HA YEPTEXKE.
[TocTpouts naHHy0 TUNEPOOSY U COMPSDKEHHYIO €W, HAmucaTh ypPaBHEHHUE COIPSKEHHOM
TUIEPOOJIBL.

10. [TpoBepuTh MPABUIBHOCTH TOCTPOCHHS.

5) J1s1st mapa0oJis:

NN E

[TokazaTh, 4TO 3TO ypaBHEHHE SBJISCTCS YPaBHECHUEM MapaOOIIbL.

Haiitu ¢oxanpHbIii mapameTp napadobl.

OnpenenuTh KOOpAMHATHl BEPLIMHBI MapaboIbl.

OnpenenuTh KOOpPAMHATH (OKyca mapadoJibl U MOCTPOUTH AUPEKTPHUCY HapalboIIbl.
[Toctpouts (pokanbHy XOpay.

[TocTpouTh TOTOTHUTENBHBIC TOUKH, TIPUHA IeKAITNE Tapadore.

[TocTpouts napaboimy.

IIpoBepHUTH NPABUIBHOCTH IOCTPOECHMUS.

Paznen 3. BBegenue B anam3
Pa3nea 4. lupdepennnanbHoe ncyucjieHne GyHKIuN 0JHOH NepeMeHHOoi
Paznen 5. [IndppepenuuaibHoe ncunciaeHue PyHKIMU HECKOJIbKHUX NepeMeHHbIX

Kontpoabnasi padora Ne 2

v Ilpumep BapuaHTa KOHTPOJIbHOI padoTHI.
Bapuanr 0.
1. Haiitu npenensl (I)yHKuHﬁ:

[1m

[im

SIoOX

2 - +12 dxe | Sx° +6 ' ’v? +8x + 8§ ‘ bx” = 16x

im0 lim o, im0 lim :

cosdx- | 3 - 2X _ x“=10x+16

.

[im — lim ———; I ' 9

Jarcte“ 4x VA~ “

2.  Berumcnuts npupanienue GyHKImy V' =- ¥ + 3, ecnu X u3MeHsiercs ot 2 10 2,1.

3. HUccnenoBaTh PyHKITHIO HA HEMPEPHIBHOCTD, CIETATh YEPTEXK.

10



4. HaiiTu mpOu3BOIHBIE TAHHBIX (PYHKIIHIA:

g, {

4 Y , 2 sin 4x ,Sin(5- x )
y =arcCos(x ); ¥ =COSIX AZoX; J(X) =X +yx-—+1 y= s Y=<
A ¢
JUis v =2x" - 3¢ prumesate V¢ v @ mpm v =3
5. Haiiti Touku 3KcTpeMyma (eciid OHu ecTh) GyHkmuu v =6y + 36 - 90x - |

6. Haiiti n n300pa3suTh Ha MIOCKOCTH 00JIACTh ONPENETIEHHUS QYHKIUH 2-X EPEMEHHBIX QYHKIMH
z=Inl* +y*- 4

7. HaiiTi 3HaueHne YaCTHYIO MPOU3BOIHYIO 2 TIOPSAKA 11O TIEPEMEHHOM X (PYHKITUN

z =4x° - :_\";‘1‘4 + 3‘!'5 +1 BTouke M | 2:1 1),

3amanue ISl CaMOCTOATEJbHON padoThl Mo TeMe «/Anddepennuanbuoe ncunciaenne GyHKIUU
O/THOH MepeMeHHO»:

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpaduK.

x“ = 6x+13

flx)=-x-3x"+24x-6; y=

. on
V- A

Pa3nen 6. UnTerpanbHoe HCHUCIeHHE
Paznen 7. luddepennuanbHbie ypaBHEeHHSA

KonTposbnas padora Ne3
v IlpuMep BapuaHTa KOHTPOJIbHOH padoThl.

Bapuant 0.
1. Haiitu HeonpeneneHHbI HHTErpall:
: 3 & 7 s 0 @ /. 0 0O
O/\ +1\-ﬁ)(/\; 0‘4\\1\'*—‘—(/\: (,::m[f’\—_’]— +7e" dx;
¢ ¥ Jl-x"g % bx +1 0

O sinx'dx;  (Qfdx+1)sin(7x-2) Jas
2. Beruncnuth miomazab Gurypsl, orpaHudeHHoON rpapukamMu GyHkuumi. x =2
p==x+7; x =4 v =0 unOpoBepUTh OTBET IO YEPTEKY.

3. Pemmts auddepennmanbape ypaBHEH s C Pa3AeIéHHBIMEI U Pa3IeSIONIUMUCS TIEPEMEHHBIMH:
(x-1)dx =vdy: v{0 )=l

jUA VoMY,

dv _ 2dy ap o
et 9=

‘ =0
¥  cos3x g0 g

ph=e"" ¥4 pl0)=3

4. Haitti yacTHOe perieHue ogquopoaHoro JY ¢ moctosHHbIMU KOd(hDUImeHTamu:

2 v Tyer6y 0, y(0)=3% 0] =2
b) v@+12ve+36y =0, _l‘(“) =l ."¢(”)_2
C) vE&+ 4 ye+ 20 Uy yiv) ) WV

Paznen 8. Teopus BeposiTHOCTEI

KonTpoubnas pabora Ned

v IlpuMep BapuaHTa KOHTPOJIbHOH PadoThI.

11



Bapuant 0.

1. B kBagpate co cTopoHoil a = /() cyv pacnonokeH NpAMOYTOJBHHUK CO CTOpoHaMu b=5 cm u c=3cm. B xBagpate

CIydailHBIM 00pa3oM CTaBUTCS TOuka. HaiuTe BEpOSTHOCTH TOTO, YTO OSTa TOYKA OKAKETCS BHYTPHU

TMpsAMOYTOJIbHUKA.

2. B xopoOke nexar 14 kpacHbIX u 6 x&EnNThIX Kapanaameil. Haynauy BeiHuMaroT 2 kapannama. KakoBa BeposITHOCTh

TOI'0, YTO OHHM OJHOI'O IIBCTA.

3.B ropoac N nucema JOCTABJISIIOT TpU MOYTAJIbOHA. BepOﬂTHOCTL CBOGBpeMeHHOﬁ AOCTaBKU MHUCEM Yy IICPBOIO

mourtanboHa paBHa 0,9; y Broporo — 0,7; y tperbero — 0,8. HaifTu BepoOSITHOCTh TOTO, YTO BCE MHUCHhMa OBLITH

AOCTaBJICHBI BOBPEMS.

4. B o0OyBHyI0O MacTepCKylO ISl PEMOHTa MPHUHOCAT camord u Ty(pmu B cooTHomeHWH 2:3. BeposTHOCTH
KaueCTBECHHOT'O peMoHTa Jyis carnor paBHa 0,95; a g tydens — 0,8. [IpoBeneHa npoBepka KauecTBa OJHON Maphbl

00yBu. Oka3anoch, 4To 3Ta mapa 0OyBH OTPEMOHTHpOBaHA KaueCTBEHHO. KakoBa BEpOSTHOCTH TOTO, YTO ITO

caroru?

5 B CpE€AHEM IIATast 4aCTh IMMOCTYIAOIIUX U MMPOAAKY aBTOMOOMIIEH HEKOMILIEKTHEI. Halitn BCPOATHOCTD

TOro, 4TOo Cp€au ACCATH ABTOMOOMJIEH MMEIOT HEKOMILIEKTHOCTH MEHEE TPEX TpHU aBTOMOOMJICH.

3agaHue 11 CAMOCTOATEJILHOI padoThl o TeMe «Ciry4aiiHble BeJTHYHHbD)

JluckperHasi ciiydyaiiHas BeJMYHHA

1. 3ajaH 3aKOH pacIpeneNeHus TUCKPETHOH CIyJaiHOM BeIMUMHBI -\ .

* HaiiTu HEU3BECTHYIO BEpOATHOCTb.
* IlocTpouTh MHOTOYTrOJIbHUK paclpeieieHus.

+ Tocrpouth rpaduk (yHKMM pacmpemencHus /| X | QuCKpeTHOH ciydaifHOW BeTHYMHBI U

3arucaTb 41 HEC aHAJITMTHYICCKOC BBIPAKCHUC.

* Beruncaute Matematudeckoe oxumganue M(X), mucrnepcuto D(X) m cpeaHee KBaapaTudeckoe

orknonenne S | A .

X, 1 2 4 5

p 0,4 0,2 0,1 ?

2. JluckperHas CITy4aiiHas BEJINYMHA 3a/1aHa
MHOT'OYT'OJIbHUKOM pacIpeielICHuUs.
HyxHo:

* IIpocTpouTs psAz pacnpeneicHus.
» Haiitu BepostHOCTH TOTO, uTO JICB npumer
3Ha4yeHue, paBHoe 4.

*  Ompenenutb, BEPOATHOCTH KAKOT'O 3HAYEHUS
paBHa 0,2.

* Haiitu ¢pyHKIMIO pacnpeesieHns U OCTPOUTD €€
rpaduk.
*  Brpruucnute uncnossle xapakrepuctuku JICB.

3. Mlana ¢pyHKUUMs pacnpeaeseHns cllydyailHoOi BeTUUnHBI X.

12



e 3anucatrh psAI pacupenesieHus: CIy4yalHOU

BEJIMYUHBI. F () a
» Iloctpouts MHOI'OYT'OJIbHUK
1
pacrpeeneHus.. < —
e  BpluncauTh MaTeMaTHYECKOE OXKHMIAaHUE :
M(X), mucmepcuto D(X) wu cpenmnee 09 L i
KBaJIpaTHYECKOE OTKJIOHEHHE S | X .. 0,8 I
T |
|
07 L —
-
| |
0,6 l i
4 | |
| |
| |
0,5 | |
1 ,
| |
| |
04 | | |
| |
| |
0,3 ! |
I |
|
| | !
o2 | i
| | |
|
1 ot 4 |
o : | .
I A T T I N A A O S
| | | [ | i 1 1 | | T T T lal
5 4 -3 2 1 1 2 3 4 5 6 7 38

4. JluckpeTHas ciry4aiiHas BeTu4rHa X 3a/1aHa 3aKOHOM pacpe/IesICHUs

G2 | x, | 3] 4 | 7

/; 1015|025 (02| p, | 03

(v )—1 0z . _
UsBecTHo ee Matematuueckoe oxunanne M/ | X | =3.05 . Haittu p 41X,

5. \ n ) — HE3aBUCUMbIC CHy‘IaﬁHLIe BeJmunHbl. HaliTm MaTemaTrndeckoe OKHNJaHUuEC, TUCIICPCUIO U
cpe/lHee KBajpaTHUECKoe OTKIOHEHHe clydaiinoi Bemmumubl 7 , ecmu Z=2Y-3X-1, M(X)=1,
M(Y)=3, D(X)=2, D(Y)=L1.

6. CrymeHT AOJKEH claTh TPH 3K3aMeHa. BeposSTHOCTH TOTO, YTO CTYAEHT C IEPBOTO Pasa yCIEIIHO
caact nepBblii 3k3aMeH paBHa 0,9, Bropoit - 0,8, Tperuit — 0,6. IlocTpouts psia pacrpeneaeHus
CITy4aiiHOW BETMYMHBI X — YhCIia 9K3aMEHOB, YCIEIIHO CIAHHBIX CTYACHTOM C MIEPBOTO pasa.

HenpepbiBHas ciydyaiiHasg BeIHYMHA
HenpepsiBHast ciaydaiiHas BenmuuuHa -\ 3amaHa (yHkimeil pacrnpeneneHus /' (x).

Haiitu:
* IUIOTHOCTb BEPOATHOCTH [ (X},
* MaTeMaTH4eCKoe oxkupanume M (A ),
* mucnepcuro (1)
e CcpelHee KBaJpaTH4ecKoe OTKIOHeHHWe S (A ) CaydailHON BETHUYHMHBL,

*  BEPOATHOCTH MONAJAHMs CIIy4aiiHOM BenMuuHbl B MHTepBan (@.D).
* Tloctpouts rpaduku ¢yHkumii F(x) m [f(x).

13



|

A

| X\~ + X
, a =0;
|

f | x > 1

HopmaJjibHbIi 3aK0H pacipeie/ieHUs HelpepbIBHOM CJIy4ailHO BeJIMYHHbI

H3BecTHRI MaTeMaTHYECKOE OXHIaHUEC o H CpCIAHEEC KBAAPATUICCKOC OTKJIIOHCHUC S HOPMAJIbHO

pacnpeiesieHHOM Clly4ailHOM BEJIMYUHBI .\ .
a a, a, S, S, S,
-6 -3 1 1 15 2
+ IloctpouTs rpaduku GyHKIMii: | 4,:S a8, 1 la,iS, | Ha ogHOM YepTeKe

[~ | ) °R y ' Q

n

41.1. TecTtnl

| Ha IPyroOM YepTEXkE C YIETOM IPaBUIa « S ».

Cnenatpb BBIBOJIBI O BIMSIHUU NTapaMeTpa ¢ U mapaMerpa S Ha pacrnoliockeHue u Gpopmy rpaduka.

OIIK-1 CrocobeH pemaTh TUIOBBIE 3a1a4k TPO(ECCHOHANBHOMN e TeIbHOCTH Ha OCHOBE 3HAHWUN OCHOBHBIX
3aKOHOB MaTeMaTUYECKHUX, ECTECTBEHHOHAYYHBIX U 00IIEPOeCCHOHANBHBIX AUCIUIUIMH C MPUMCHCHUEM

WHPOPMALTMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

NOIIK-1.1 Mcnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCIUIUINH JJIS PEIIEHUS
CTaHJIApPTHBIX 3a]1a4 B 00J1aCTU NPOU3BOCTBA, IEPEepabOTKU U XpaHEHUS CEIbCKOX031CTBEHHOMN

MIPOLYKLIMH
3ananmue OtBer
1. Ia‘fé & 38 o -28
aHbl MaTpuiel 1 = = B= = L~ =C . (2 D
A prt §4 2¢ g TOI/I( *g,\ ) ]:' Haiitu matpurry /) = A+ 8- (
Dnement |, matpuust D paseH ...
2. 1‘ | .
Ompepemurens - 1 0 paBeH...
-1 -1 0
3. Omnpenenuresls MAaTPHULBI paBeH 5, onpeaenuTens Matpuibl paseH 20. UeMy paBeH onpenenureb
MaTpPHIIEI?
4. lx;+2x5  =-1
) ot 2
ITo popmynam Kpamepa pemuts cucteMy TUHEHHBIX ypaBHEHHM: |- 3x; + xy =-2
.
FX) +3) +x3 =

Hyerp ¥;- X352 X3 - pemieHne CUCTeMbl ypaBHEHNI. BeIanCIuTs x| + x5 45
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5. ix +2x9 +4x, =0
l. 5 | ~N 1
HaiiTu panr Matpuibl JaHHOW CUCTEMBI YpaBHEHUM. | Y = 3¥5 = ZXy =|
13x, - 4x, =2
|
6. 0 It B I I
Haittu npoexumo Bektopa ¢ =4 ¢ +3h maocs OY,ecrm ¢ =47 +3 /- 4k u b =l-1:2
7. : ;
BbluncnuTh BEKTOPHOE IPOU3BENEHUE BEKTOPOB ¢ =2 1 = 3 j+4k m b = 47 +06 j- 84
8. ) R M
OnpenenuTs yroa Mexay Bektopamu: « =+ 2j+ 7k wm b =6i+4 /- 2k
Bbraucinte  00bEM mapasuiesnenumeia, IoCTPOSHHOTO Ha BeKTopax A4:  AC:  AD:
((1;- 223) B(2-1;- 2); C(3;- 1;-1); D(-1;0;- 4)
10. [IpaByro uau 1eByr0 TPOHKY BEKTOPOB 00Pa3yroT JaHHBIC BEKTOPBI:
R i I 3 3 E i :
a=4i+2j- Tk b=-1i+2j-3k c=i-4j+k
a) Jla b) Her
11 Haiinure Touky nepecedenus npsamoit 2x = 31 = 12 =0 ¢ ocero OV.
12. Kakas 13 mpsMbIX He MPOXOAMT Yepe3 Hayano KOOpAUHAT?
X \ i
a)‘-" 0: 6)‘0v—]? B)' ‘-1“)‘ ()
13. Kakue U3 JaHHBIX TIPAMBIX TIEPHEHAUKYIAPHBI Ipsamoit 21 = v+ 3 =0
a)|\+-\\*" 0: 6)!-.-\‘--j| 0: B) | -2x-3: N y=- _x+5; p)
A V
+7 =1?
10 5
14. Haiitn pokanbHbIN napaMeTp napabosibl, 1300paKEHHON Ha YEPTEKE. by |
“
N b
|2
"J 1
42 .|
:4 UJ ql 2 :
/}-2
v a d
15. HaiiTu Takoe 3Hagenne D , mpu koTopom mmockoct X 4 v = 2245 =0 u 2y 43y +b - 2
OyIyT MepHeHIUKYIISPHBI.
16. Hamnucatpb ypaBHeHHE MPSIMOMA, EPIICHIUKYISIPHO# TutockocTH 2y + 3y + 2= 2 =0 n
npoxozsiei uepes touky M (432 )
17. . log,lk? - 3x-4; —
Hatiigure obsiacth onpeencHus HyHKIUN - -—
VX +35
18. x*-3x-4
Borauciuts npeaen GyHKIuH: _ 111114 =3 T
19. _ x~-3x-4
Borauciuts npeaen GyHKIuu: ——lim =
® X* = X +12
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20.

t2x-1, npux<0
B touke ¥ =) ¢pynxmua /(v ) = " MMeeT Pa3phiB
1=X, npu x >0

a) 1 pona «ckavok yukimn»y  b) 1 poma «ycTpaHUMBIiA pa3peiBy C) 2 poaa

21
' X
Haiinure 3navuenne npon3BogHoN QyHKIFH /(.4 ) I opu X = |
X+

22 H ~ ' = - r“ +24r- 3

aiiinTe TOUKy MakcuMyMma QyHKIH )} —= 4x = Ox~ + 24 )

23. 2
Borumcuts (§ 2x + 1y

[
24. BrIuncinTs mwionaan GUrypbl, orpaHMIeHHbIX Tpagukamu GyHkmumid V= &+ 1; v =1; ) ;
0.
25. D i ¢ =]
Omnpenenuts nMopsaok A GepeHIraIbHoro ypaBHeHus V- ¢4 +¢ A

26. HaiitTi KOpHM XapaKTEpUCTUUECKOTO YPaBHEHUS JaHHOTO AU BEepeHIIMATBHOTO ypaBHeH s, B oTBeTe
ykasath Gompmmii us kopueir. V&= 7+ 61 =0

21. Pemnts nuddepeHnnansHoe ypapaenue 81 v =) 112 =10, B orBere 3amucaTh 3Ha4eHNE
koHcTaHThI C.

28. CKOIBKHAMH cTIOCO0aMu MOKHO ¢ omotsio OykB A, B, C, D 0003Ha4nTh BepIITIHEI
YETBIPEXYTOJbHUKA?

29. Bpocuiu mecturpaHHblil KyOuK.

Breraucnutb BCPOATHOCTDH CO6I)ITI/I$[ A - HosiBIIEHHE YHCIIO HE MEHBIIIE 3
OTBeT 3anKcaTh C TOYHOCTBIO IO IECSITUTHICSUHBIX.

30. U3 ypHBI, B KOTOPOH HaXOAATCS 8 CHHUX, 5 3¢NEHBIX U / KPACHBIX LI1apOB, BBIHUMAIOT Haynady 1
map. Haiitu BeposiTHOCTB TOTO, UTO OH Oembiii? OTBET 3amucaTh C TOYHOCTHIO JIO JECATHUTHICSIHBIX.

3L [Tpu cTpensbe 1Mo MUIIIEHH UCIONB3YETC sl Kpyrias MuiieHb pagunycom 40 cm. LlenTpanbHbIii
KPYT — «IecsATka» — uMeeT paauyc 4 cM. CTpeltok Bcer/ia MornajgacT B MAIIEHb B JIFOOYIO
TOYKY C OJMHAKOBOW BEPOSITHOCTHIO, KAKOBA BEPOSTHOCTD MONACTh B «IECITKY»?

OTBeT 3anucaTh C TOYHOCTHIO 10 ACCATUTHICSIYHBIX.

32. B xopo6xke 10 kpacHbIX, 4 cHHEX 1 6 >)KeNThIX KapaHaanie. Haynady BelHUMArOT 3 KapaHjania.
KakoBa BeposSTHOCTb TOTO, YTO BCe OHU KpacHbie? OTBET 3aKCATh C TOYHOCTHIO JIO
JICCATUTBICSIYHBIX.

33. Ha cknanx mocrymaer me6ens ¢ Tpex 3aBoioB. C mepBoro 3aBoja nocrymaer 25%, co BToporo
- 60%, c Tpetnero - 15%. bpak nis mepBoro 3aBoja cocrasiseT 2%, amns BToporo - 1%, ans
TpeTbero - 3%. HaliTu BeposTHOCTH TOTO, YTO B3SITHIN HayAauy CTOJI OKa3aJcs
OpakoBaHHBIM. OTBET 3aIMCATh C TOYHOCTHIO JI0 ECSITHTHICSYHBIX.

34. B cembe necsath neteit. CunuTas BepOSITHOCTH POXKICHHS MaJbuUKa U IEBOYKH PABHBIMH MEXKTY
c000if, OnpeIeNTUTh BEPOSTHOCTh TOTO, YTO B JAHHON CEMbE TPH MaJIbUHKa.

OTBeT 3amucaTh ¢ TOYHOCTHIO JI0 IECATHTHICSUHbIX.

35. JCB 3agaHa 3aK0HOM pacnpeaencHus . 1 3 4 5 7
Haiitu BepositHOCTE TOTO, uTO JICB mpuMmer 3HaveHue,
paBHoe 7 /' \ =7 | /,J 012 011 013 011 ?

36. C R 9 1e 91 A 1
Hana Beibopka 1; 6; 2; 1; 2;1; 6; 1; 7. CpenHee 3HaueHHE BEIOOPKH PABHO ...

37. P N T T e
Hana Beibopka 1; 6; 2; 1; 2;1; 6; 1; 7. Mennana BEIOOPKH paBHA ...

38.

Hana Beibopka 1; 6; 2; 1; 2;1; 6; 1; 7. Pa3max BRIOOpKU paBeH ...
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39.

JlaHHBIH [TOJIMTOH SBJIIETCS H300pakKeHUEM psijia:

. ) X, 1 2 4 6 | 7
a
n f\ (. 1 1 | | ‘ | = 3 5 4 > | 1
5 . !
4 | N | vlal2]3]als
314 : | ol 7 s 1] 42
2 R 1
: + X, | 02 | 24 | 46 | 68
; n 3 5 4 |1
I 293 4 586 7 d b)
c)
|12 24 | 46 | 67
n | 3| 5 4 1
d)

40.

O06pa3yrot 11 HecoBMecTHbIE coObITHS A, B 1 C monnyto rpymmny coObITHI, €cliu UX

I 1 l
BepostTHoCTH pasHbl: P ) =< P(B )—*‘1 P(C) ==

a) Ha 6) Her

17




NOIIK-1.2 Vicionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEMaTHUECKUX U €CTECTBEHHBIX HAYK

AJI pCHICHUA CTAaHAAPTHBIX 3a/1a4 B arPOHOMUH.

3aganue

OTBeT

Jlasbsl MaTpHIEl A pa3MEepHOCTH | - u B pasmeproctn |~ - . [Ipoussenenue 4B numeer

Pa3MepHOCTb...
a2 2] p[33] olss] w6 el273] fl32
Onpenenutens matpuiisl <l pasen 5. Uemy paBeH onpeeuTeh MAaTPUITBI (:‘ j )?

Y CTaHOBUTE COOTBETCTBUE MEKy CUCTEMOM JTMHENHBIX YPABHEHUH U €€ PACLIMPEHHON
MaTpuLen

| |
| . |
[ - +v. +4 =0 2x. + 0 Y, + A | | + 0
{-\ + 1 - —1) - - \ - 5. +X. +X 72 }-: + v - =1
1. 2. 3. 4.
22 6 1 -306 el 01 3¢ a-11 440 a® | 0 3 ¢
C C ' C C
DN 0 21 0 2c0 1 1 4 Jcl O 1 0 4 O | }
&" 045 &3 1125 &201Ig &3 1 -1 0g
) | +2y =-2
Ecmn (X3, }pemeHHe CHCTEMBI JINHEHHBIN ypaBHEHHH | 5, 1 ~,Torga v, ~
l A
paBHo...
1) -2,5; 2) 3,5; 3) 2,5 4)-3,5.
IIpu penieHun cucTeMsl JIMHEHHBIX YpaBHEHUN MeTOI0M ["aycca nmosydmiiack MaTpuLa:
a 2 1|94
20 (). DBpIOepuTe BepHOE YTBEPXKICHHUE:
{; 1) | { \
g
a) cUCTeMa COBMECTHA U OTIpesieieHa
0) crucTeMa HeCOBMECTHA
B) CHCTEMa COBMECTHA M HEONpeiesieHa
Haiitt cyMMy BEeKTOpOB ¢ =4 1 + u b =|-5:2.6). Hanumwure, uemy paBHa

MMpOCKIHA IMMOJTYYCHHOI'O BEKTOPA HA OChb OZ.
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7. Haiitu ckansipHOe IpOU3BEACHHE BEKTOPOB, H300PaXKEHHBIX Ha A}
qepTeKE.
6
5
;f 4
\ 3 d ,1
24 LA
1
-2 -1 AN B M )
[ [T T T 11X
[TpoBepuTh, NEPHICHANKYISIPHBI JTH BEKTOPBI ¢ =1 - [+ 44 u b=5i+9 -k
a) Ja b) Her
9_ R R : R R K
Jexar mu Bexktopsl @ = 1= 2+ 20, b =3(-Tj+8k; ¢ =i- j+ | Boxuoit
TIOCKOCTH? a) [la b) Her
10. Vpasnenue npsmoit 0= 31+ 9 =0 Haiigure e yrnooii koo uiment.
11. Kakas 13 npsMbIX IPOXOIUT Yepe3 Havaao KOOPIUHAT?
a) y= 2x =0: 6):’."1 B) | Tx=- 2 r) y =0
3 4
12. Kakue u3 1aHHBIX IPSIMBIX MapauIeabHbl mpsaMoi 4y = 2y + 16 =0
a) 16x- 8y +17 =0; 0) 16x +8y - 11=0; B) ¥ =2x +5;
r)\'é ' =] ;[)‘. ~2x- 37
4 -8
13. OnpeenuTh TUM KpUBOii 2 mopsiaka ~o& = 36y = 900 =0,
a) OKpy>KHOCTB; 0) Ommunc;  B) ['unepbomna; r) [Tapabomna
14. [eprenukyaspabl i miockoct X 4 v= 2245 =0 » 2x+3v+z- 2 =07
a) Jla b) Her
15. Ipu kakux @ u D ypasHenus GyyT ONpeessTh napajuiebHbIe IpsMble?
x+2 y z-2 x-2 y+l z-4
4 7 3 a D 9
B orBere 3anucats npoussenenne @ O
16. b 2. 3x-4 g
Haiinure o6nacTs onpenenenus QyHKIUN — :
vx© - 5x
a) (-¥;0)E(0;5)E (5;4¥% ); o) [-¥:0|E|0:5]E|5+¥ |, B)
-¥;-1|E[- LA|E 45 +¥ |, r) (-¥;-1)E (- OJE (0;4)E (45 )E (5:+¥ );
m (-¥;-1)E(-L4)E (4;+¥ |
17. . x’-3x-4
Beraucnuth nipenen GyHKIHH: lim
® -1 x%- Tx+12
18. x“ = 3x-4
Borumciuts nipezen GyHKIUH: —— lim
X“=Tx+12
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19.

2x-1, npux<0
Sensercsa ma pynxmus /Ly ] = . HEMpepsIBHON Touke X —UJ
[=X" npu x>0
a) Ha b) Her
20. i i =x’ fx+1)
Haitnure 3nauenue npousBoaHor Gyakmum  / (X) =X v+ 1) mpu A
21 ~ . - 4 ) _ . ) s ¥ | - ¢
Hatigute Touky Munumyma QyHKImu Vv —- 41 - Oy~ + 240~ 30
22. 2
Boruucmuts (§ 21 - | K
I
23. BbIurcuTh w10mand Gurypsl, OrpaHHYeHHbIX rpapukamu GyHkmuin 0 — ¥ = 1 2;
\ 0.
24. vt 1
Onpenenuts nopsinok auddepeHmansHoro ypaBHeHus &~ 10+
25. HaiiTi KopHE XapaKTepUCTHYECKOTO ypaBHEHMS JAHHOTO TU(GEpEeHIINANEHOTO ypaBHEeHUs. B
OTBETE yKa3aTh MeHbInmii n3 kopuen. V& / 1+ 6y =0
‘[
KonmaecTBo crioco00B, KOTOPHIMH MOKHO pa3MECTUTh '* pa3iMyHBIX MPEIMETOB MO N MECTaM
26. 0€3 MOBTOPEHUI MOXKHO C MTOMOIIBIO POPMYIIbI
a)Uucrna coueTanuii b)Uucna pazmenienuii  ¢)Hucna nepecTaHOBOK
27. CKOJTBKUMU CcITOCOOaMH MOXKHO ¢ omotpio OykB A, B, C, D 0003HaunTh BEpPIIHHEL
YeThIpeXyrojbHUKa?
a)Uucna coueTaHuii b)Hucna pasmeniennit  C)Hucna nmepecTaHOBOK
28. Ecnu 00bekT (/; u3 MHOXeCTBa A MOXHO BBIOpaTh M CIIoco0amMu, a 00bEKT D u3 muOXeCTBa
B MoxxHO BbIOpaTh /! croco0amu, TO KaKMM KOJIMYECTBOM CIIOCOOOB MOXHO BBIOPATh Hapy
00BEKTOB «OJMH U3 MHOKECTBA A U OJINH M3 MHOXKECTBa B»?
aM*+n bym=n ¢y man dym:n
29. PaccMotpens! 1 Bce BO3MOXKHBIE HCX0bI?  OMBIT - OpOocaHue MOHETHI; COOBITHS:
A1 - mosBneHue rep0a; A»- osiBIIeHUE A (PHI
30. BeposTHOCTb HeBO3MOKHOTO codbithst /| /E |
a)pasna0 b)orOmol c)pasmal d) FI/ZE0D
31. B simuke nexar 10 6enbix mapos. JJoctanu oaun map. Kakoe coObiTHE SIBIISIETCS
JIOCTOBEPHBIM?
CoObiTHs: A1 — moctanu Oelnblii map; A2 — AOCTald CUHUH mIap.
32. Kakoe coObITHst siBisieTcst cirydaitHbiMuA? OmbIT — OpocaHue MeCTUTPaHHOTO KyOHKa;
COOBITUS: A1 — BBITIAJIO YUCIIO, HE OobIe 6 ;
A — BbINIANIO YucIo Ooubiie 6; Az - BBINAJIO YHCIIO, paBHOE 6.
33. SIBNSIFOTCSI JTM HECOBMECTHBIMHU CIIEYOIINE COObITUS:  OMBIT - /iBa BHICTPEIIA 10 MUIIICHH;
coObITst:  Co — X0Ts1 OB o1HO monaanue; C1 — XOTs OBl OJTMH MPOMaX.
34. SBnstorcs 1 coObITHA 3aBUCUMBIMU? B sitnke nexxat 6 OemnbIX mapoB U 4 CHHUX 1apa.
Hoctamu o ogHOoMy 2 Genbrx mapa. CoObITHS:
A1 — nocranu 1 yOpanu nepBblii map; A; — I0CTaji BTOPOU mmiap.
35. SBNSFOTCS. M PAaBHOBO3MOXKHBIMH CJIeAyIoNue coObITHS: ONbIT - OpPOCAHUE MIECTUTPAHHOTO
KyOuKa; COOBITHSI:
A1 - IOSIBJICHHUE YMCJI0 HE MEHbIIe 3; Ay - OSIBIICHUE YUCIIO MEHbIIE 3.
a) nma 6) HeT
v o~ 1
36. CymMa BeposSTHOCTEH JIByX HECOBMECTHBIX COOBITHI 1 I{ B Bbraucsiercs o hopmyie

a)y P[A4+B)=P(4)+P(B) o P(A+B)=P(4)+P(B)- P(4>B)
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by PlA+B)=P(A>P(B) d) PlA+B)=P|A)XP(B/ 4]

37.

VYcnosnas BepostHocTs P(A/ B) s10:

a) BEPOSATHOCTH OJJHOBPEMEHHOTO HACTYILICHHSI COOBITHH A U B;

0) BEpOSATHOCTH COOBITHSI B, BRIYMCIICHHASI B TIPEATIOIOKESHHUHU, YTO COOBITUE A yXKe
MTPOM3OIILIO;

B) BEPOSTHOCTH COOBITHS A, BEIUMCIICHHAS B IIPEIITONIOKEHUH, YTO COObITHE B yxke
MPOU3OIILIO;

T') BEpOSATHOCTH HACTYIIICHHS 10 KpaifHe Mepe 0JHOTO U3 COOBITHI A U B;

1) ) BEPOSTHOCTE COOBITHS A, BEIYMCICHHAS B IPEAIOI0KEHNH, 9TO cOOBITHE B He MOXKeT
IIPOU30MTH.

38.

Eciu BeposATHOCT HACTYIUIEHUS COOBITHS A B Ka)I0M HcIbITanuu paBHa (,2. Haiitu
BEPOSATHOCTB TOr0, yTO B 10 MCIBITAHUAX COOBITHE A IIPOU30MIET POBHO 2 pa3a.b30BaThC:
a) dopmynoit bepuymim;
b) noxansHOit popmyroit Myaspa — Jlamacca
C) uHTerpasbHoi Gpopmysnoit Myaspa — Jlamiacca
d) dopmymnoii ITyaccona;

39.

40.IToJMroH CITY>KUT JIJIS1 H300pasKeHUS:
a) TUCTOTPaMMBI; b) muckperHoro psina; C) HHTEPBAJIBLHOTO psizia

41.

Jlana BeiOopka 1; 6; 2; 1; 2;1; 6; 1; 7.

Yucno 2 sBrsieTcs
a) Menuanoii BeiOopkr  b) Mooii BeIOOpKH C) Pasmaxom BBEIOOPKHU
d) CpeaHum 3HaYCHHUEM BBIOOPKH

4.2. TunoBble 3aJaHU LIS IPOMEKYTOYHOM aTTecTANNN
4.2.1 Bonipochl K 3K3aMeHYy
BOHpOCBI JJI1 OIICHKHW KOMIICTCHIINN
OIIK-1 CnocobeH pemaTs THUIIOBBIE 3aJa4u IPO(GECCUOHANBHON IEATEIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MaTEeMaTHUECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHNEM HH(OPMaIMOHHO-
KOMMYHHMKALIMOHHBIX TEXHOJIOTHH.

Onemenmuol TUHEUHOU aneeOpbi.
Mampuywl, onpedenrumenu u cucmemvl IUHEUHBIX Al2eOPAULECKUX YPABHEHU
Marpuiisl. [IelicTBUS ¢ MaTpULIAMHU.
2. OmpenenuTeny BTOPOTO U TPEThero NopsaxoB. CBOKWCTBA U CITOCOOBI BEIYMCICHUS
ONpEIETUTENEH.
3. Pemienue cucreM MMHEHHBIX ypaBHeHHH MeTo10M Kpamepa.
Dnemenmuol 6eKMOPHOU aANceOPbI.

Koopaunats! BekTopa. [Ipoekinu BekTopa Ha KOOpIUHATHBIE OCH.
JlnuHa BeKTOpa, MOy Ih BEKTOPA, HAIIPABIISIOIIAE KOCHHYCHI.
bazucusle BekTOphl. PaznoskeHne BeKTopa 1o 6a3uCHBIM BEKTOPaM.
JIuHeiiHbIe onepaly HaJl BEKTOPaMH.
KomnnrueapHOCTh BEKTOPOB.
CkansipHOE TIPOHM3BEICHUE BEKTOPOB.
0. Yron mexnay BekTopamu. OpTOTOHAIEHOCTh BEKTOPOB.
1. BekTopHOE NMPOU3BEACHHE BEKTOPOB.
12. KomnnanapHble BEKTOPBHI.
13. CmenranHOE TPOU3BEIEHIE BEKTOPOB.

Dnemenmul AHATUMUYECKOU 2eOMeMPUU HA NIOCKOCMU U 8 NPOCMPAHCEE

=

RBEB©ooo~N O~
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14. TIpsmoyronpHasi cUCTEMa KOOPAWHAT Ha TUNIOCKOCTH. PaccTosiHie MeX Ty ABYMsI TOUKaMH,
JieJieHre OTpe3Ka B JaHHOM OTHOIICHHUHU.

15. YpaBHeHue npsmoii ¢ yriaoBeiM ko3 durmerrom. O0Iiee ypaBHECHHE MIPSIMOiA, ypaBHEHUE
MPSIMOM, TPOXOAIIECH Yepe3 TaHHYIO TOUKY B IAaHHOM HAIllpaBJICHUU, YPaBHEHUE MIPSIMOH,
IIPOXOALIeH uepe3 1B JaHHbIE TOUKH, YPaBHEHHE MIPSIMOM B “OTpe3kax’.

16. Yron Mexay IByMs IPSIMbBIMH, YCIOBUS MAPAILIEIbHOCTH U NEPIIEHINKYISIPHOCTH JIBYX
MPSIMBIX.

17. YpaBHeHME MJIOCKOCTHU U MPSIMOM B IPOCTPAHCTBE.

18. YcnoBue napaienbHOCTH U MEPIEHIUKYISPHOCTH MPSMON M TUIOCKOCTH.

Beeoenue 6 mamemamuueckuii ananu3z

19. llepemennas BenuunHa U 001acTh €€ n3MeHnenus. [loustue pynkuuu. O6macTh
onpezaeneHust GpyHkuu. OCHOBHBIE CIIOCOOBI 3aaHUS (PYHKIIHH.

20. OcHOBHBIE AJIEMEHTapHbIE (PYHKIMH, UX CBOWCTBA U TPpaUKH.

21. Ilpenen GbyHKIUN.

22. PackppITHE TPOCTEHIINX HEOMPEACIEHHOCTEH.

23. beckoHeuHo OonblIre U 6ECKOHEYHO MaJble PYHKIUU

24. TlepBblil 1 BTOPOI 3aMeYaTeIbHbII MPEebl.

25. OHOCTOPOHHUE TTPEICIIBL.

26. HenpepbIBHOCTH (PYHKITUH B TOUKE U Ha IPOMEXKYyTKe. Touku pa3priBa GyHKIIMU U UX
KJIacCU(UKALIHSL.

27. .ACUMIITOTEHI.

28. Ilpupaiienue aprymeHTa u npupaiieHue GyHKInY.

HHughgepenyuanvhoe ucuucienue Qynkyuu 00HOU nepemeHHol

29. Ilpou3BoaHast (PyHKIIHH.

30. duddepennmpoBanue CI0KHON QyHKIUH.

31. IIpon3BoAHbBIE BHICIINX HOPSIIKOB.

32. Bo3pacranue u yobiBanue QyHKuuu. OkcTpemyM yakimn. Haxoxaenue Touek
IKCTpEMyMa.

33. BeimykiocTs u BOTHYTOCTh KpuBoi. Touku neperuda rpaduka GyHKIHH.
JuddepennnanbHble NPU3HAKU BBITYKJIOCTH, BOTHYTOCTH KPUBOM M TOUKH Ieperuoa.

34. TIpunoxeHus MPOU3BOTHOM

a) npasuio Jlomutas

b) IIpumeHeHHe MPOU3BOHOMN K UCCIICTOBAHHIO (D YHKIIAI

35. O6mas cxema ucciaeoBaHusl QYHKIMHA U TOCTPOEHHS UX Irpa(UKOB.

36. HaxoxxieHre HanOoJbIIIero 1 HaMMEHbBINEro 3HAYSHH HeTPEPhIBHON (QYHKITNH Ha
3aJJaHHOM OTpe3Ke.

DyuKkyus 08yxX nepemenHbIX

37. Obnactb omnpeneneHus PyHKIMH HECKOJIbKUX NepEeMEHHbIX.

38. YacTHbIe MPOU3BOIHBIEC IEPBOTO U BTOPOTO MOPSAKA.

39. MeTtoa HaUMEHBIINUX KBAAPATOB.

Humeepanvhoe ucuucnenue pynkyuu 00HOU nepemenHoll

40. Heomnpenen€HHbI HHTErpa

41. Heomnpenenéuuslit HHTETpai. MeTo sl HHTErpupoBaHus. HTEerpupoBaHue Mo 4acTsaM.
3amMeHa.

Onpedenénuviii unmecpar

42. T'eomeTpruecKuii CMbICH ONpeAEIEHHOTO HHTErpaa.

43. ®opmyna Herorona—JIeiiOHna.

44. Tlpocreiinye NpUIIOKEHUS ONPeAEIEHHOT0 HHTErpaa.

Komnnexcnule uucna

45. KowmruiekcHbIe yrcha.
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46

47
48

4

©

50

51,
52.
53.

54,
55.
56.
S7.

58.
59.
60.
61.

62.
63.

64.

65.

66.

67.

68.

69.
70.
71.
72.
73.
74.
75.
76.

Pemenue kBagpaTHBIX YpaBHEHUH C OTPULIATEIbHBIM IUCKPUMHUHAHTOM.
Jugpepenyuanvrvie ypasuenus

3agaua Kommn.
Huddepenunanbupie ypaBHeHUs nepBoro nopsaka. Juddepenunanbabie ypaBHEHUS C
pa3IenAOIUMUCS IEPEMEHHBIMH.
JuddepenunanbHble ypaBHEHUS BBICIINX MOPAAKOB. JIMHEHHbIe OJHOPOAHBIE
muddepeHraIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU K03 huimenramu.

Teopus eepoamnocmeti Cuyuatinvle coobimus

OcHosHble NoHAMUSA MeopUL 6epOAMHOCMEN
OcHoBHbIE (hOopMyJIBI U NTpaBHiIa KOMOMHATOPHKH. [lepecTanoBKy, coueTanus,
pa3MelleHHs], IPaBUIIa CyMMBI U IIPOU3BEICHMUS.
[Tpeamet Teopun BepositHocTel. [TonsaTre coopiTus. Knaccudukaruys coObITHIA.
OTHOCHUTEIbHAS YAaCTOTA MOSIBIIEHUS COOBITHS. BeposTHOCTH COOBITHSL.
Knaccuueckas ¢popmyina a1 BBIYUCICHUS BEPOSITHOCTH COOBITHUS.

Teopembl 0 6epoamHocmu CyMMbl U RPOU3BEOEHUS COObIMULL
CymMa 1 mpou3BeieHue COOBITHIA.
BeposiTHOCTE CyMMBI HECOBMECTHBIX U COBMECTHBIX COOBITHIA.
VYciioBHast BEPOSITHOCTH COOBITHS.
BeposiTHOCTE IpOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX COOBITHI.
IlosmopHvie ucnvimanus
IToBTOpHBIE HE3aBUCHMBIE HCTIBITaHUA. Popmyiia bepHymin.
JloxanbHas Teopembl Myaspa - Jlamuaca.
WNurerpansHas reopemsl Myaspa - Jlamnaca.
®opwmyia Ilyaccona.
Cnyuatinvie 6eauyunbl U UX YUCI06ble XAPAKMEPUCIUKU
[lonsiTHE Ciy4ailHOM BETMYUHBI.
JlcKpeTHbIe ciydyaliHble BETUYUHBI. 3aKOH pacipeieleHHsl BEpOSITHOCTEN AUCKPETHOM
cllyyailHOM BeIWYMHBI. AHATUTHYECKUHN, TAONUYHBIN U rpadudeckuil cnocoObl 3a1aHus
3aKOHA paclpeiesICHUs] BEPOSATHOCTEN NJUCKPETHOW CITy4allHOW BEJIMYMHBI.
HenpepsiBHble ciyyalinbie BeIM4uHEL. [IoHATHE 0 3aKOHE pacipeesIeHHs BEpOATHOCTEN
HEIPEPBIBHON CIydallHOM Benn4uHbL. [InoTHOCTE BepostTHocTH. HOpManbsHOE
pacIpeesieHUe CIIy4YaiiHOW BEJIUYUHBI.
UucnoBble XapaKTEPUCTUKY CIIy4ailHOM BEJIMYMHBI. MaTemMaTndeckoe 0OXuaaHue
JUCKPETHOM U HEMPEPBIBHOM Cily4aliHON BeIMYMHBI. CBOMCTBA MaTEMaTHYECKOTO
OKHJIaHUS.
Hucnepcusi. CiocoObl BBIYUCICHUS TUCIIEPCUH AUCKPETHOM U HETIPEPBHIBHOM ClTyyaitHOM
BennunHbl. CBoiicTBa qucnepcun. CpeHee KBaJpaTuyecKoe OTKIOHEHHE.
UucnoBble XapaKTEpUCTUKH CIIyYallHON BEIMYMHBI, PACIIPEACIIEHHON 110 HOPMAJIBHOMY
3aKOHY. BeposTHOCTB €€ nmonaianus B 3ajaHHBIM HHTEPBAJL.
HopmaibHblii 3aK0H pacipeleaeHus HEPEPhIBHON CIIy4aiiHOW BEJTUYHHBI.
MaremaTnyeckasi CTaTUCTHKA.

IIpenMeTr MaTeMaTH4eCKOW CTATUCTUKH. 3a1a4l MaTEMaTHUYECKON CTaTUCTUKH
I'enepanbHas U BBIOOPOUYHAsi COBOKYITHOCTb.
IIpencraBnenue naHHBIX (TaOIUIBI, TUATPAMMBI, TPA(UKH),
Br16opounsIii MeTo 1.
I'enepanbHas 1 BHIOOPOYHAsi COBOKYITHOCTb.
Bunet Be16opok. [1oBTOpHBIN 1 6€CIOBTOPHBII 0TOOP.
PenpesenTtaTuBHas BEIOOPKA.
Bapuaronssle psiibl (IUCKpETHBIE U HEMPEPBIBHBIE) U UX Irpaduueckoe n300pakeHue.
[TonuroH u rucrorpamma.
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77,

78.
79.

80.

Cpennue BeMUYMHBI (AHATTUTUYECKHE): CpeHss apupMeTndecKas, CpeiHssi rapMOHHYECKasl,
CpeAHsIsl FeOMETPUUECcKasi; CPEAHsIsl KBaIpaTH4eCKas.

Cpennue BenMuuHbI (CTPYKTYpHBIE (IIOPSIIKOBBIE)) MEAUAHA, MOAA.

IToka3zaTenu BapraLuu: BapuallMOHHbIN pa3Max, Mepbl Bapualiu (paccestHus, BOKpYT
CPEAHUX BEIMUYUH): CPEAHEE TMHEHHOE OTKIIOHEHHE, IUCIIEPCHS, CPEAHEE KBAaAPAaTHUECKOE
OTKJIOHEHHUE.

CraTtucTudeckre OLEHKH IapaMeTPOB PACIPEIEIICHUS.

RBOooNoa~ONE

WWNDNDNNNDNNMNNDNNDNNNNRPRPRPRERPRPERPRRRE
PO OWO~NOUTRARWNPOOO~NOOUIAAWNPEO

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

3HaThb:

Buaer matpuir.

CBoiicTBa onpenenuTenei.

CriocoObl BBIYHUCICHUS OTPEICTUTEINCH.

Crioco0bI HaX 0K ICHHUS 00paTHOW MaTPHITBI.

MerTopn penieHust cucteM anreOpandeckux JTMHEHHBIX ypaBHeHUH (MeTon Kpamepa).
JelicTBrs HaJ BEKTOPAMH.

CBoiicTBa CKAISIPHOTO, BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB.
YpaBHEHHUS OPSIMOM Ha IIIOCKOCTH.

Bupl KpUBBIX BTOPOTO MOPSIAKA U CIIOCOOBI X MOCTPOCHUSL.

. B3aumHoe pacnosioxeHue OpsaMOon U MIOCKOCTH B IPOCTPAHCTBE.

. Ompenenenrie GyHKITUH.

. MeTtop onpeneneHus 4eTHOCTH — HEYETHOCTH (DYHKIIMH.

. MeTtobl BBIYMCIIEHUS IPEAEIIOB.

. OIHOCTOPOHHUE MPENEHI.

. Bunsl Touek paspeiBa QyHKIHH.

. Omnpenenenne HENPEPHIBHOCTH (HYHKITHH.

. Onpenenenue Npou3BOAHON U €€ TeOMETPUUECKUIA CMBICI.

. [IpaBuna nuddepenppoBanus.

. IIpunosxeHust IpOU3BOIHOM.

. Onpenenenue QyHKIMN HECKOJIBKUX IEPEMEHHBIX.

. MeToa HauMeHbIINX KBAIPaTOB.

. Crioco0Obl BEIYUCIICHHS YaCTHBIX MPOU3BOIHBIX MIEPBOTO U BTOPOTO TOPs/IKA
. CBolicTBa HEOIIPEAEICHHOIO UHTErpala.

. 3HaTh METOB! NHTETPUPOBAHHUS: 3aMEHA U HHTETPUPOBAHUE 110 YACTSIM.

. ®opmynry Herotona-JleitOHuma.

. [Ipunoxenus onpeneaéHHOTo HHTErpaa.

. OmnpeneneHne KOMIUIEKCHOTO YHCiIa

. Onpenenenne nuddepeHINaAITBHOTO YPaBHEHHSL.

. IlocranoBky 3amaun Komru.

. Onpenenenue oOLIETO U YaCTHOTO perieHus JupHepeHIInaTIbHOTO0 YpaBHEHUS.
. Metogpl pewmienns nud¢epeHIHanbHbIX YpaBHEHHH € DPa3[elsOIMMUC TEPEMEHHBIMH,

JMHEHHBIX OJTHOPOIHBIX TUQPepeHIINATBEHBIX YPABHEHUH C IIOCTOSHHBIMU KO QUIIMEHTAMH.
OcHoBHBIE (POpPMyYJIBI M IpaBUiIa KOMOMHATOPHUKH. llepecTaHOBKH, coueTaHus, pa3MeLICHUS,
NpaBUJIa CyMMBI M IPOU3BEICHHUS.

OCHOBHBIE MTOHATHSA TEOPUH BEPOSITHOCTEM.

Kiraccuaeckyro hopmyity BepOSTHOCTH.

TeopeMbl 0 BEpOSTHOCTH CyMMBI U TPOU3BEICHUS COOBITHIA.

®opmyny bepHymu.

JlokanbHyI0 U HHTErpabHyI0 TeopeMbl Myaspa - Jlamaca.

®opmyny Ilyaccona.

[lonsTHE CiTy4aiiHOI BENMMYMHBI (JUCKPETHOW, HENPEPHIBHOI).

Crioco0sI 3a71aHNA CITy9alHBIX BETMYHMH M UX YUCIOBBIE XapaKTEPUCTHKH.

3aKOoHBI pacrpeaesieHUs CITyYaliHbIX BETUYHUH.

3agaun MaTeMaTHYECKON CTaTHCTHKU
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43.
44,

45,

46.
47.

48.
49.

NogakrwnhE

®©

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24,

25.
26.
27.

rpONOPE

[Tonstre BeIOOpKHU. ['eHEepanbHAas M BEIOOPOYHAS] COBOKYITHOCTb
BapuanmonHbie psijibl (IMCKPETHBIC U HENPEPHIBHBIC) U UX Ipaduveckoe H300paKeHue.

Cpenune BeTMYUHBI (QHAUTHTHIECKHE): CPETHST apu(MeTHdecKas, CpeIHssSI TapMOHUIECKasT,
CpeJIHSISI TeOMeTpUIeCcKas; CpeiHssl KBaaparuieckas. CpellHie BEMIHHBI (CTPYKTYPHBIC
(mopaaKOBEIe)) MeANaHa, MOJA.

CrocoObI BEIYUCIICHUS CPETHUX BEITMYHH.

[lokazaTenu Bapualryu: BapUaIlMOHHBIA pa3Max, MEpbl BapHaluu (PaccesHusl, BOKPYT CPEIHUX
BEJIMYWH): Cpe/IHee INHEHHOe OTKIIOHEHHUE, TUCTIEPCHS, CpeTHEE KBAAPATHIECKOE OTKIOHEHHE.
HavaneHbie 1 IeHTpaTbHBIE MOMEHTHI BAPHAIIMOHHOTO Psijia.

CratucTUyecKue OLICHKH MapaMeTPOB PaCIpeICICHUS

Ymers:
Haxonuts cymMMy, pa3HOCTB, TPOU3BEIEHUE MATPUIL M YMHOKATh MaTPHUILy Ha YHUCIIO.
BrruncnsaTs onpenenureny.
PemaTs cucTeMbl TMHEWHBIX anTreOpandecKux ypaBHEHHH: MeTogoM Kpamepa.
Haxoauts koopAHHATHI BEKTOPA, €0 MOAY/b U HANIPaBJIAIONINE KOCUHYCHI.
BrInonHATh 1€CTBUA HaJl BEKTOPAMM.
Haxonuts ckansipHOe, BEKTOPHOE H CMEIIaHHOE POU3BEIEHUE BEKTOPOB.
Haxonuths ypaBHeHHE NOpsMOW, MPOXOIAALIECH dYepe3 JIBE TOUKH; MPSIMYI0, HapauIebHYI0 U
NEePNEeHANKYIAPHYIO JaHHOW. CTPOUTH NMPSAMBIE MO 3aJaHHBIM YPABHEHHUSIM.
CTpouTh KpHUBBIE BTOPOT'O MOPSIKA.
Onpenenars B3aMMHOE paclooKeHUe IPSIMOH U IIIOCKOCTH B IPOCTPAHCTBE.
OnpenesnsTe YeTHOCTU — HEYETHOCTH (QYHKIIWH.
BoraucasaTs nmpeaensl, packpbelBaTh HEONPEAETEHHOCTH.
BrIuncnsaTe 0THOCTOPOHHHE MPEIEINBI.
HccnenoBath GPyHKIMIO Ha HEIPEPBIBHOCTE U OIPEAEIATH BUIBI TOUCK pa3pbiBa (GYHKIUH.
HaxonuTh Npou3BOAHYIO CYMMBI, Pa3HOCTH, TPOU3BEACHUS U YACTHOTO CIIOXKHOHN (DyHKIHH.
Hcnonp30BaTh NPOU3BOAHYIO AJISl UCCIENOBaHUS (PYHKIIMU U TOCTPOEHHS €€ rpaduKa.
Haxonutb o0nacTs onpeneneHns QyHKIHHA HECKOJIBKUX TIEPEMEHHBIX.
BorauciasTs 4acTHBIE TPOU3BOIHBIE MIEPBOTO M BTOPOTO MOPSIIKA.
Haxoauth HeompezneneHHBI HWHTETpaj, HCIONb3ySd METOJbl HHTETPUPOBAaHUS: 3aMEHy H
WUHTETPUPOBAHHE IO YACTSM.
Boruucisate onpenaenéHubiil nHTErpal, uemoiibdys @opmyny Hetorona-JleliOnuia.
C noMoIpto onpeAeaéHHOr0 HHTETpalla BEIYUCIUTS IIJI0IIa (b KPUBOIMHEWHON Tpareun.
N300paxaTb KOMIUIEKCHBIE YUCTIA.
Pemats kBapaTHEIE ypaBHEHHS C OTPULIATEIBHBIM TUCKPUMHUHAHTOM.
Haxoaute obmiee u uactHoe penienue aupepeHIraibHble ypaBHEHUS C Pa3IeNSIOIIAMUCS
NEpPEeMEHHBIMU M JIMHEHHOro OAHOPOAHOro Au((EepeHIHaIbHOTO YPaBHEHHS C ITOCTOSHHBIMU
ko3 urmerTamm.
Hcnonb3oBaTh OCHOBHBIE (OpMYJIBI M MpaBWiIa KOMOWMHATOPHKH, KJIACCHYECKYl0 (Hopmyity
BEPOSITHOCTH, TEOPEMBI O BEPOSTHOCTH CyMMBI M IIPOU3BEACHUs cOObITUH, Gopmyny bepryim,
JIOKaJbHYIO M MHTErpaibHyto0 TeopeMbl MyaBpa — Jlannaca u ¢opmyiny Ilyaccona ans pereHus
3a/1a4 110 TEOPUU BEPOSITHOCTEM.
BbIunciaTh 4uCIIOBbIE XapaKTEPUCTUKH CITydaiHbIX BETHYHH (IUCKPETHOM, HETIPEPHIBHOM)
YMETh UCIIOIB30BaTh 3aKOHBI PACIIPEACIICHUS CIyYalHbIX BEJIMYUH.
[IpuMeHATh MaTeMaTHYECKyIO CTATUCTHUKY ISl pEIISHNUS 3a/1a4 B 00JaCTH arpOHOMHUH.

Baanern:

Metoaam perieHus CHCTEM JTMHEHHBIX alredpandecknx ypaBHeHu# (MetogoM Kpamepa).
MeTtonamu uccnenoBanus QyHKIUN OJHON IIEPEMEHHOM.

MeTtonamu uccnenoBanusi QyHKIUNA HECKOJIBKUX ITEPEMEHHBIX.

MeTo1aMy HHTETPUPOBAHUSI.
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5. Merogamu pemenus audhepeHIraIbHbIX YpaBHEHHH.
6. MeroaaMmu pelieHus 3a1a4 TEOPUH BEPOSITHOCTEH M MAaTEMaTHIECKON CTAaTHCTHKH.

5. METOANYECKHUE MATEPUAJIbL, OITPEAEJIAIOIINE
MMPOLEAYPBI OIEHUBAHWS 3SHAHU, YMEHWI 1 HABBIKOB 1
OIIBITA JEATEJBHOCTHU, XAPAKTEPU3YIOIUX ITAIIbI
®OPMHPOBAHUSI KOMIIETEHIIAM

KDI/ITGDI/II/I OLICHMBAHU 3HAHUM 06V‘IaI-OHII/IXCH IIpH IIPOBCACHNH
TCCTUPOBAHN .

Pe3synbrar TeCcTHpOBaHUS OLICHUBAETCSA MO TMPOIEHTHOM IIKajle OILICHKH.
Kaxxgomy oOywarormemycsi mpejuiaracTcsi KOMIUIEKT TECTOBBIX 3amanuii u3 40
BOIIPOCOB:

*OT™MeTKa «OTIANYHO» — 35 — 40 MpaBUIEHBIX OTBETOB.
*OT™MeTKAa «X0pouio» — 28 - 34 mpaBUIBHBIX OTBETOB.
*OTMeTKA «y10BJIeTBOPUTEIbHO» — 20 — 27 IpaBUIIHLHBIX OTBETOB.

*OT™MeTKA «HEYAOBJECTBOPUTEIbHO0» — MCHCC 20 IMpaBUJIbHBIX OTBCTOB.

Kpurepun onieHUBaHUS 3HAHWW [IPU BBINOJHEHUHN 3a/IaHUN JUISl CAMOCTOSATEIbHOM
paboThI:

*OrMeTKa «OTJIMYHO» — OOyyarouMiicss JEMOHCTPUPYET COOTBETCTBUE
3HAaHUN, YMEHHM, HaBBIKOB, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HAaBBbIKaMU.

* OrmMeTrka «xopomo» — OOyyarumuics AEMOHCTPUPYET COOTBETCTBUE
3HaHUW, YMEHUM, HaBBIKOB, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbIKAMM, MPUMEHSET MX B CTAHAApTHBIX cuTyanusx. [Ipm 3ToM MOryt ObITH
JOMYIIEHbl HE3HAYUTEIbHBIE OLIMOKHA, HETOYHOCTH.

* OTMeTKa «YyIOBJIETBOPUTEIBHO» — OOydamUiics IEeMOHCTPUPYET
HEIMOJIHOE COOTBETCTBUE 3HAHMM, YMEHHUW, HAaBBIKOB, JIOMYCKAIOTCS OLIMOKH,
MPOSIBIIAETCS YACTUYHOE OTCYTCTBHE 3HAHWM, YMEHHM, HABBIKOB II0 DPSAyY
IIOKAa3aTeNeH.

* OT™MeTKa «HEY/0BJIEeTBOPHUTEJbHO» — OOyuaromuiics IEMOHCTPUPYET
HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB, IIPUCYTCTBYIOT 3HAYUTEIIbHBIC
OLIMOKHU, TIPOSIBIAETCS OTCYTCTBHE 3HAHMM, YMEHUN, HaBBIKOB IO psay
IIOKa3aTelIeH.

Kpurepun orieHrBaHus 3HaHUN OPU IPOBEACHUN KOHTPOJILHOU PaOOTHI:

* OTMeTKa «OTJIMYHO» — BBIOJHEHbl BCE BHAbl Yy4eOHON paboTHI,
OpeNyCMOTPEHHbIE  yuyeOHbIM  TuIaHoM.  OOyuaromuiicss ~ IeMOHCTPUPYET
COOTBETCTBHUE 3HAHUM, YMEHUM, HABBIKOB, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUAMU,
YMEHHUSIMU, HaBBIKAMU.
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* OTMeTKAa «XOpOLIO» — BBINOJIHEHBI BCE BHIbI Yy4eOHOH paboTHI,
NpEeayCMOTPEHHbIE ~ yuyeOHbIM  IutaHoM.  OOydamoomwuiicss  JIeMOHCTPUPYET
COOTBETCTBHE 3HAHUI, yMEHUH, HABBIKOB, ONIEPUPYET NPUOOPETEHHBIMU 3HAHUSIMH,
YMEHUSIMH, HaBbIKamMH. [Ipy 3TOM MOryT OBITh [JONYIIEHBl HE3HAYUTEIbHBIC
OIINOKH, HETOYHOCTH.

* OTMeTKA «yI0BJIETBOPHUTEIBbHO)» — BBIIIOJIHEHO HE MEHEE IMOJIOBUHBI BUJIOB
y4eOHON paboThl, MPEAYCMOTPEHHBIX Y4YeOHBIM TuTaHoM. OOydJaronuiics
JEMOHCTPUPYET HETIOIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB ITPUBEAECHHBIM
B Ta0iuIax T[OKa3aTensiM, JOMyCKAIOTCS OIIMOKM, MPOSBISETCS YacTUYHOE
OTCYTCTBUE 3HAHMM, yMEHUH, HABBIKOB IO PsaAy IMoKazarened, oOydaroluiics
WCIIBITBIBAET 3aTPYIHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMH.

* OTMeTKA «HEeYA0BJIECTBOPHUTEJIbHO» — BBIIIOJIHEHO MEHEE MOJIOBUHBI BU/IOB
yueOHOW paboThl, HE BBINOJHEHBl BUIBl Y4eOHOH pabOThl, MPEAYCMOTPEHHBIE
y4€OHBIM IUIAHOM. JE€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM, YMEHMI,
HABBIKOB TPUBEJACHHBIM B TaOJMIAX MOKa3zaTelied, JOMyCKAalOTCsS 3HAYUTEIbHbIC
OLLIMOKH, MPOSBIIAETCA OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB MO OOJBIIEMY Py
noKasaresield, OOy4YalolIMiiCsl HWCIHBITHIBAET 3HAUYUTEIbHBIE 3aTPYAHEHUS MpU
ONEpUPOBAHUU 3HAHUAMU U YMEHUSAMH.

Kpurepnun orieHUBaHus 3HAHUI TPU IPOBEACHNUHN DK3aMEHA:

* OTMeTKa «OTJIMYHO» — BBIOJHEHBl BCE BHJBl Yy4eOHOU paboTHI,
NpeayCMOTPEHHbIE  yuyeOHbIM  TuiaHoM.  OOydaronuiicss ~ AEMOHCTPUPYET
COOTBETCTBHUE 3HAHWW, YMEHUH, HABBIKOB IIPUBEICHHBIM B TAOJIUIIAX TTOKA3ATEIISIM,
omepupyeT NPUuOOPETEHHBIMHU 3HAHUSAMH, YMEHUSMU, HABBIKAMH.

* OTMeTKAa «XOpOIIO» — BBHINIOJHEHBI BCE BHJIBI y4eOHOW paboTHI,
MpPEAyCMOTPEHHbIE ~ y4yeOHbIM  TutaHoM.  OOydamomuiicss  JIEeMOHCTPUPYET
COOTBETCTBHEC 3HAHWUW, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOJUIIaX TIOKA3ATEIIsAM,
oTepupyeT NPHOOPETCHHBIMUA 3HAHUSIMH, YMEHUSMH, HaBbIKaMu. [Ipu 3TOM MOTYT
OBITH JOIYIICHBI HE3HAYUTEIILHBIC OINOKH, HETOYHOCTH.

* OTMeTKA «y/10BJIETBOPHUTEIHLHO)» — BBHITIOJITHCHO HE MEHEE ITOJIOBUHBI BUIOB
y4eOHOM paboThl, NPEAYCMOTPEHHBIX YyuyeOHbIM TIaHOM. OOyuarouiuics
JTEMOHCTPHUPYET HETIOTHOE COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB MTPUBEICHHBIM
B Ta0nuIaX TMoOKa3aTesiM, JOMYCKAlOTCAd OLIMOKU, TMPOSIBISETCS YaCTUYHOE
OTCYTCTBHE 3HAHWM, YMEHUH, HABBIKOB IO PsAy TMoOKazarened, oO0ydaroIuics
UCIIBITHIBACT 3aTPYAHEHUS TIPHU ONIEPUPOBAHUN 3HAHUSMH.

* OTMeTKA «HEeYI0BJIETBOPUTEIbHO0)» — BHITIOJTHEHO MEHEE MMOJIOBUHBI BUIOB
y4eOHON paboThl, HE BBITIOJIHEHB BUABI y4eOHOW pabOThI, MPEAYCMOTPEHHBIC
y4eOHBIM TUTAHOM. JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUIA,
HABBIKOB TIPUBEACHHBIM B TaOJMIIAX TOKa3aTelied, MOMYyCKArOTCsS 3HAYUTCIbHBIC
OIIMOKH, TIPOSBIIICTCS OTCYTCTBHUE 3HAHWW, YMECHHM, HABBIKOB 110 OOJIBIIIEMY PSITY
roKasaTelield, OOyYaroIIMICS HWCIBITBIBACT 3HAYMUTEIBHBIC 3aTPYAHCHUS IpU
OTIEpUPOBAHUY 3HAHUSIMH ¥ YMEHUSIMH.
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6. JOCTYIIHOCTb U KAYECTBO OBPA30BAHMUSA 1JIA JIUL C
OB3

HpI/I H€O6XOI[I/IMOCTI/I HHBaJIMAaM )41 JInIaMm C OI'PaHUYCHHBIMHA
BO3MOKHOCTSAMHU  3O0POBbA  IIPCAOCTABILICTCA  OOIIOJHUTCIIBHOC BPCMA  JIA
IIOATOTOBKH OTBCTA HaA 3a4CTC.

[Ipu npoBeeHNU NPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00YUESHHS] HHBAJIH]IOB
U JUI C OrPAaHUYECHHBIMU BO3MOKHOCTSIMU 3J0POBBS MOTYT HCIOJIb30BaThCS
COOCTBEHHbBIE TEXHUYECKUE CPE/ICTBA.

[Iponienypa oOlLieHMBaHUS PE3YyIbTATOB OOYYEHUS HMHBAJIUIAOB W JIMI[ C
OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3J0POBbS MO JUCHUIUIMHE IMPEIyCMATPUBAET
npejocTaBieHrue uHGopMaluu B (popMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM HUX
3I0POBbS U BOCIPUATHUS UH(POPMAITUU:

JUist Ty ¢ HApYIIEHUSIMU 3pEHUS: | — B IEYaTHOM (POpME yBEIMUYEHHBIM HIPU(TOM.
JUist Ty ¢ HapyIIEHUsIMU CllyXa: | — B IIe4aTHOU (popme.

JIns nun ¢ HapyIIEeHUsIMU — B Ie4aTHOM (hopme.

OIIOPHO-JBUTaTEJIBHOIO aNlapara

[Tpu mpoBeaeHNH MPOLIEAYPhI OLIEHUBAHUS PE3YIbTATOB O0yUEHUS HHBAINU/IOB
Y JIUI] C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbsSI IO IUCLUIIIMHE 00eCreunBacT
BBINIOJIHEHHUE CIIEYIOUIUX JOMOJIHUTENIbHBIX TPeOOBaHW B 3aBUCHUMOCTH OT
WHIUBUYAJIbHBIX 0COOCHHOCTEN, O0YHArOIINXCS:

a) MHCTPYKLUMS 1O TOPANKY TMPOBEAEHUS MPOLEAYpPhl OLEHUBAHUS
MPEIOCTaBIsIETCA B JOCTYIHOM (hopme (YyCTHO, B MUCbMEHHOU (hopme);

0) poctynHas (opMa TpeAoCTaBICHUS 3aJlaHUl OIEHOYHBIX CPEACTB (B
neyaTHo (opme, B TMeyaTHOM QopMe yBeJIWYEHHbIM MIPUPTOM, 3aTaHUSL
3aUUTHIBAIOTCS MPETO/IaBaTEIEM);

B) mocTymHas GopMa IpeIocTaBiICHUS OTBETOB Ha 3a7aHus (MMCHhbMEHHO Ha
Oymare, yCTHO).

[Tpu HeoOX0AMMOCTH 711 00YHAIOLIUXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBbsi M WHBAIUIOB TNPOLEAYypa OLEHUBAHUS pPE3YyJbTATOB OOYYEHHS IO
JVCLHUIUIMHE MOKET MPOBOJNUTHCS B HECKOJIBKO ITAIOB.
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