Tepmunonornueckuit AMKTaHTNe3
110 TeMe «KoopauHaThl M BEeKTOPbI B IPOCTPAHCTBE»

damumnnsa Nms
KJIacc IIKOJIa

HNHCTPYKIIHSA 110 BHINOJHEHUIO PadoThI
Jukrtant BkIOYaer 7 3agaHui. BHuUMaTenbHO mNpouyMTaNTe KaXkaoe 3aJaHue. 3aroJIHUTE
HEIOCTAIOIINE YaCTH TEKCTA.
3a BBIOHEHHUE KAXKIOTO 3aaHus ¢ 1 mo 7 gaercs mo oAHOMY Oany.
bannbl, momydeHHbIE 3a BBIIIOJIHEHHbBIE 3aJJaHNs], CyMMHPYIOTCS. [locTapailTeCch BBIMOJIHUTH Kak
MO>KHO Oouibllie 3aaHuii U HabpaTh HaUOOIIbIIIEe KOTUYECTBO OAIIIOB.
Kenaem ycnexa!

1) Ecom  yepe3  TOUKYy  HIpPOCTPAHCTBA  NPOBEACHBI IIOIIapPHO
npsMble, Ha KaXa0il W3 HHUX BBIOpaHO U BbIOpaHa
OTpPE3KOB, TO TOBOPAT, YTO 3aJaHa MPSMOYIojbHasi CHCTEMAa KOOpJIMHAT B
HPOCTPAHCTBE.
2) Kaxnas xoopauHaTa BEKTOpa paBHa COOTBETCTBYIOILIUX

€ro KOHIa 1 Ha4dalia.

—

3) Pa3HOCTBIO BEKTOPOB d W b HasplBaeTcs TakoW BEKTOp, CyMMa KOTOPOrO ¢

paBHa .
4) Kaxnas kKoopauHaTa cepeluHbl OTpe3ka paBHA COOTBETCTBYIOIINUX
€ro KOHIIOB.
5) JIroGo#i BEKTOp MOXKHO Pa3JOKUTH IO JTaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaMm, MpuyeM KO3(PPHUIMEHTHI Pa3I0KEHHS ONPEACISIOTCS o0pazom.
6) CxalsipHbIM NPOU3BEIECHUEM JBYX BEKTOPOB HA3bIBAETCS UX JIJIUH Ha

yIJia MEeXy HUMHU.
7) YpaBHeHHE ¢ TpeMsl IEPEMEHHBIMH X, Y, Z Ha3bIBaeTCsl ypaBHEeHHEM mnoBepxHocTH F, ecnu

3TOMY YPaBHEHUIO KOOpJMHATHI JIO0OW TOYKM MOBEepXHOCTH F u

KOOPJMHATHl HUKAKOW TOYKH, HE JIeKAIIeH Ha TON MOBEPXHOCTH.

MaxkcumanbHbIi 6am 7 [MomyuennsIit Gann
OneHka

CIHHEHNUO®UKALIUA TEPMUHOJOTHYECKOT'O JTUKTAHTAN3
no teMe «KoopAnHATBI H BEKTOPHI B NPOCTPAHCTBE

1. HazHayeHHe TEepPMHHOJIOIMYECKOr0 /JAWUKTAHTA — OLEHUTb COOTBETCTBME 3HAHUM
oOyuaromuxcsi, TpeOOBaHUAM K IIAHUPYEMBIM pe3yibTaraM oOydeHus nmo teme «KoopaumHaTsl n
BEKTOPBI B IMPOCTPAHCTBE», HABBIKM PAOOTHI C OIpPEACIICHUSIMH, MPOYHOE YCBOCHHE OCHOBHOTO
IPOrpaMMHOI0 MaTepuaya, O0ECNeYUTh CHCTEMaTHUYHOCTb, OBICTPOTY M CBOEBPEMEHHOCTb
IIPOBEPKU 3HAHUM 110 TEME.

IInanupyemMble pe3yjbTaThl:

Bianers INOHATUHMHBIM amlapaToM W CUMBOJUYECKUM SI3bIKOM MAaTE€MATHKH, BIAACTh
HaBbIKAMU IIPABOIIMCAHUSA MaTEeMaTUYeCKMX  TEPMHUHOB, OIEpUPOBaTh Ha 0a30BOM YpOBHE
MOHATUSMU: IPAMOYTOJbHAs CHUCTEMA KOOPAWHAT, KOOPAUHATBI CEPEIUHBbI OTPE3Ka; BEKTOPHI,
KOOPAMHATBI BEKTOpA; yroJl MEXAy BEKTOpPAaMH; CyMMa M PAa3HOCTb BEKTOPOB; IPOU3BEICHHE



BEKTOpa Ha YMCJIO; PA3JI0KEHHE BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM; CKaJsipHOE
HPOM3BEICHUE BEKTOPOB; YPaBHEHUS CPephl U MIIOCKOCTH.

Kpurtepuu onieHuBaHus TePMHHOJIOTHYECKOI0 TMKTAHTA

MaxkcumanbpHbIl Oai 3a BbINOJIHEHHE padoThl cocTaBiseT — 7 6amioB. Ha ocHoBe Oamos,
BBICTABJICHHBIX 3a BBINIOJHEHHE BCEX 3aJaHUIl UKTaHTa, IMOACUUTHIBAETCS IEPBUYHBIN Oa,
KOTOPBIH EepeBOAUTCS B OTMETKY IO NATHOAIIBHOM 1IKane (Tabnuua 1).

Tabnuya 1
IlepeBoa 0a/1710B B 0TMETKY MO NATHOAVIBHOM HIKAJIE
KoaunvecTBo nepBHYHBIX 0a/J10B Pexomenayemasi oneHka
7 5
5-6 4
4-3 3
Menee 3 2

2. IIpopo1kuTEIbHOCTH PA0OTHI
IIponOmKUTENBHOCTE TEPMUHOJIOTMYECKOTO AUKTAHTA S-7 MUHYT.

KOIU®UKATOP
IAJIEMEHTOB COAEPKAHUSA U IIVTAHUPYEMBIX PE3YJIBTATOB

Koaudukarop 31eMeHTOB coep kaHus U IIIAHUPYEMBIX PE3YyJIbTAaTOB 110 MaTEMATHKE SIBIISETCS
OJIHMM M3 JOKYMEHTOB, ONPEACIAIONINX CTPYKTYpY U conepxkanne KNUM.

TepMuUHOIOTHUECKUIT JMKTAHT COCTaBieH Ha ocHoBe Komudukaropa >1€MEHTOB 110
MaTe€MaTUKEe JJIsI COCTABJICHHMS KOHTPOJBHBIX HM3MEPUTENIbHBIX MAaTE€pUATIOB MJid MPOBEICHUS
€MHOT0 TOCYJapCTBEHHOrO JKk3ameHa (moxarotoBieH  denepaibHbIM  TOCYAapCTBEHHBIM
OIO/PKETHBIM HAY4YHBIM yupexaeHueM «DenepaibHblii HHCTUTYT MEIaroridecKuX M3MEpeHui») u
Koaudukaropa TpeGoBaHUll K YPOBHIO MOATOTOBKH BBIITYCKHUKOB 00pa30BaTebHBIX OpraHu3alui
JUIsE  TIPOBEJIEHUS €IWHOTO TOCYJAapCTBEHHOTO0 OJK3aMEeHa M0 MaTeMaTHke (MIOATOTOBJICH
®deepaIbHBIM TOCYAAPCTBEHHBIM OFODKETHBIM HAYIHBIM yUpexacHuneM «DenepanbHbIii HHCTUTYT
MEeAarorn4ecKuX U3MEpPEHUin).

O®parmMeHT KogupUKATOpa DJIEMEHTOB COACPXAHWS W  IUTAHUPYEMBIX  Pe3yJIbTaTOB
npecTaBieHbl B Tabnaumax 2 u 3.

Tabauya 2
Hepeqem, IJIEMCHTOB COACPKaAHUSA, MIPOBEPHACMBIX TEPMHHOJOI'HYCCKUM JTUKTAHTOM
KO,Z[ KOHTPOJIUpYyC- D1eMEHTHI COACPpIKaHud, MPOBCPACMBIC 3aJaHUAMU JJUKTAHTA
MOTO 3JIEMCHTA
5.6 Koopannatel 1 BeKTOpbI
5.6.1 KoopanHaThl Ha NPsAIMOii, 1eKaPTOBLI KOOPAHHATHI HA IVIOCKOCTH H B MIPOCTPAHCTBE
5.6.2 Dopmy.ia pacCTOSTHUSI MEKLY ABYMSI TOUKAMH, YpaBHeHUe cepbl
5.6.3 BekTop, MOyJIb BEKTOPa, PABEHCTBO BEKTOPOB, C/10:KeHHe BEKTOPOB H YMHO KeHHe BeKTOpa Ha YHC/I0
5.6.5 Kommiianapusie BekTopbl. Paznoxenue no TpéM HeKOMILIAHAPHBIM BEKTOPaM
5.6.6 Koopaunartel BekTOpa, cKaasipHOe POH3BeleHHe BEKTOPOB, YroJl MeXK1y BeKTOpaMH
Tabauya 3
Hepeqenb IVIAHUPYEMBIX PE3yJbTaTOB
Kon KOHTpOHpyemoro TpedoBanus (yMeHus1), IPOBepsieMble 32JaHUSAMH JIHKTAHTA
yMeHHust
BaageTs NOHATHIHBIM AaNmapaToM H CHMBOJIHYECKHM SI3bIKOM MATEMATHKH, BJIaJeTh HABBLIKAMH
NPABOMHCAHAS MATeMATHYECKHX TEPMHHOB, ONEPHPOBATH HAa 0a30BOM YPOBHe IOHSITHSIMHU:
43 NpsIMOYI0JIbHAsI CHCTeMa KOOPAMHAT; KOOPIMHATHI cepeJHHBbI 0TPe3Ka; BEeKTOPbI; KOOPAMHATHI BEKTOPa;
- YroJ MexIy BeKTOPaMH; CyMMa H Pa3HOCTb BEKTOPOB; IpOU3BeleHHEe BEKTOPa HA YHCIIO; Pa3JioiKeHHe
BEKTOPa 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM; CKAJIsSPHOE MPOU3Be/leHHe BEKTOPOB; ypaBHeHUs cepbl 1
IJI0CKOCTH




OTBETHBI U KPUTEPUU OHEHNUBAHUA
TEPMHUHOJIOI'HYECKOI'O IMKTAHTA

1.Ecnu yepe3 TOUKy HpOCTpaHCTBA IMPOBEIACHBI Mmpu MONAPHO HepneHOuKyasapHble TIPSMbIE, Ha
Ka)XIOW U3 HUX BBIOPAHO HanpasneHue W BHIOpaHA eQuHUUA UMepeHus OTPE3KOB, TO TOBOPT,
YTO 3aJlaHa MPSMOYTOJIbHAsl CUCTEMA KOOPJUHAT B IPOCTPAHCTBE.

2.Kaxnas koopauHaTa BEKTOpa paBHA pa3HOCMuU COOTBETCTBYIOIIMX KOOpPOUHAN €ro KOHIA U

Havaa.
3.Pa3HOCTBIO BEKTOPOB d U b Ha3bIBAaeTCs TAKOW BEKTOP, CyMMa KOTOPOTO C 8ekmopom b pasHa
sexkmopy d.

4. Kaxxnass KoopAMHATa CEpeUHbI OTpE3Ka PaBHA NOJNYCYMME COOTBETCTBYIOUIMX KOOPOUHAM €TO
KOHIIOB.
5.JIr0601 BEKTOpP MOKHO PA3JOKHUTh MO mpem NAaHHBIM HEKOMIUJIAaHAPHBIM BEKTOpaM, MpHYEM
KOA(PUITUEHTBI PA3I0KEHUS ONPEICISIIOTCS eQUHCMBEHHbIM 00Pa30M.
6.CKanspHBIM IIPOM3BEACHUEM JBYX BEKTOPOB HA3bIBACTCS NpousseoeHue NX JJINH Ha KOCUHYC
yria MexXJy HUMH.
7.YpaBHEHHE C TpeMs IIEPEMEHHBIMU X, ), Z HA3bIBACTCS yPABHEHUEM ITOBEPXHOCTU F, €CIIH
9TOMY YPaBHEHUIO YV0061emeopsaom KOOPIUHATHI JI000H TOYKM TOBEPXHOCTH F U He
Y0061emeopsAont KOOPAUHATH HUKAKOM TOYKH, HE JIEKaIleld Ha 9TON MOBEPXHOCTH.

3a mpaBUIIBHBIN OTBET B 3a7aHusAX 1-7 craButcs 1 Oam.

TepmuHomornueckuii IMKTaHTNe4
o Teme «Tejia ¥ MOBEPXHOCTH BPAIleHUS»

damunusa Nms
KJIacc IIKOJIAa

HNHCTPpYKIHSA O BHINOJHEHUIO PAadOThI
Juktant BKIOYaer 7 3amaHui. BHuUMaTenbHO TpouyMTaNTE Kaxaoe 3alaHue. 3arojIHUTE
HEOCTAIONIHNE YACTH TEKCTA.
3a BBIMIOTHEHUE KAXKIOTO 3aaHust ¢ 1 1Mo 7 gaeTcs mo oOAHOMY Oaty.
bauibl, moydeHHbIE 32 BBIOJIHEHHBIE 3aaHus, CyMMUpPYIoTcs. [locTapaiiTech BBIOIHUTD KaK
MO>KHO OoJIbIIle 3aaHuii 1 HabpaTh HAMOOIIbIIIEe KOTUYECTBO OAILIOB.
Keaaem ycnexa!

1.Ilmomane GOKOBOW MOBEPXHOCTH ITWJIMHApPA paBHA JUTUHBI OKPY>KHOCTH

OCHOBaHUs Ha TAHIIPA.

2.0ch KOHMYECKOW MOBEPXHOCTH HA3bIBACTCS , & €€ OTPE30K, 3aKJIIOYEHHBIN

MEXTy BEPIIUHONW U OCHOBAaHHUEM, - .

3.00beM KOHyCa paBeH MPOU3BEJCHUS OCHOBaHHS Ha

4.Chepoit HazbIBaeTCA , COCTOSINAsl U3 BCEX TOYEK ,

pAacMoJIOKEHHBIX HA JAHHOM OT JJAHHOM TOYKH ( cdepsl).

5.Ecnu paccrositHue OoT meHTpa cdepbl 10 IIOCKOCTH Ooublie pamuyca chepbl, To chepa u

MJI0CKOCTh .

6.Ilpsmasi, wumeromas co  cdepoii  poBHO oOmHY  OOMmylH0O  TOYKY, Ha3bIBaeTCA
, a o0mIas TouKa — npsiMoi K cdepe.

7.YHactp mapa, OTCeKaemas OT HETr0 KaKOW-HUOyJb  IJIOCKOCTBIO,  Ha3bIBACTCA




MakcumanbHbIi 0amt 7 [Tomyuennsrit 6anmn

OueHka
CIHEHU®UKALINS TEPMUAHOJIOTNYECKOI'O JUKTAHTANe4
no TeMe «Tejia ¥ MOBEPXHOCTH BPAIIIEHUS
Ha3HauyeHne TepPMHHOJIOTHYECKOT0 [IHKTAHTA — OILCHUTh COOTBETCTBUC 3HAHHU

oOyuaromuxcs, TpeOOBaHUAM K IUTAHUPYEMBIM pe3yibTaraM oOydeHuss mo teme «Tema u
MOBEPXHOCTU BPAILLCHUS», HABBIKU PAaOOTHI C ONpENeICHUsIMH, IPOYHOE YCBOCHHE OCHOBHOI'O
MPOrPaMMHOTO MaTepuaia, O0ECIeYHTh CHCTEMaTHYHOCTh, OBICTPOTY M CBOEBPEMEHHOCTH
MIPOBEPKH 3HAHUH 10 TeMe.

IInanupyemble pe3yJibTaThI:

Bnaners NOHATUIHBIM annapaToM U CUMBOJIMYECKUM SI3bIKOM MAaTEeMATUKH, BJIAJIeTh HaBbIKAMU
NPaBOMHMCAaHUSI MATEeMAaTHYECKUX  TEPMUHOB, OMNEPUPOBATH Ha 0a30BOM YpPOBHE IOHITHIMU:
IWIKMHAP; IUIOIAAb MOBEPXHOCTH U OOBEM LMIMHJIPA; KOHYC; IJIOLIAJb MOBEPXHOCTH M O0BEM
KOHyca; c(epa; KacaTelbHas IUIOCKOCTh K cepe; B3aMMHOE DPACIONIOKEHHE Chepbl U MPSIMOI;
00BEM mIapa; momaay cepsl u e€ yacTei.

Kpurtepuu onieHuBaHus TePMHHOJIOTHYECKOI0 TMKTAHTA

MaxkcumanbsHbIi Oai 3a BbIMOJIHEHHE padoThl cocTaBisieT — 7 6amioB. Ha ocHoBe Oamos,
BBICTABJICHHBIX 32 BBINIOJHEHHWE BCEX 3a/JaHUil JTUKTAHTA, IOJCYUTHIBACTCS TEPBUYHBIA Oaiu,
KOTOPBIN MEPEBOUTCS B OTMETKY 1O MATHOAUIbHOM mikane (Tabnuma 1).

Tabnuya 1
IlepeBoa 0a/1J10B B 0TMETKY MO NATHOAUIBHOM HIKAJIE
KoaunvecTBo nepBHYHBIX 0aJJ10B Pexomenayemasi oneHka
7 5
5-6 4
4-3 3
Menee 3 2

2. IIpoaoIKUTEIBHOCTH PAOOTHI
[TpoaomKUTETLHOCTD TEPMUHOJIOTHUECKOT0 TUKTAHTA 5-7 MUHYT.

KOAUPUKATOP
AJIEMEHTOB COAEPKAHUSA U IIVTAHUPYEMBIX PE3YJIBTATOB

Konudukarop 351eMEeHTOB cofep:KaHusl U TNIAHUPYEMBIX PE3yJIbTaTOB M0 MAaTEMAaTUKE SIBIISIETCS
OJIHUM U3 JOKYMEHTOB, ONPEICISIONINX CTPYKTYpy U conepxkanne KUM.

TepMuHOIOTMUECKUI JUKTAHT CcocTaBieH Ha ocHoBe Komudukaropa >1eMEHTOB IO
MaTEeMaTHKE JJsi COCTaBIICHUS KOHTPOJIBHBIX H3MEpPUTENbHBIX MAaTepHalOB MJid IPOBEICHUS
€IMHOTO  TOCYJapCTBEHHOTO HKk3ameHa (moaroToBieH dDenepanbHbIM — TOCYAAPCTBEHHBIM
OIOKETHBIM HAay4YHBIM yupexaeHueM «dDenepanbHblii HHCTUTYT MEIaroriuecKuX W3MEpeHui») u
Komudukaropa TpeboBaHNi K yPOBHIO TIOJATOTOBKH BBIITYCKHUKOB 00pa30BaTEIBHBIX OpPTaHHU3AIIHIA
JUIsT  TIPOBEJIEHUS €IWHOTO TOCYJAapCTBEHHOTO0 »JK3aMEeHa M0 MaTeMaTHke (MIOATOTOBJIECH
®derepaIbHBIM TOCYAAPCTBEHHBIM OFODKETHBIM HAYIHBIM yUpexacHueM «DenepanbHbIii HHCTUTYT
MEearorn4ecKuX U3MEpPEHUin).

O@parmMeHT KoaupUKATOpa DJIEMEHTOB COACPXAHWS W  IUTAHUPYEMBIX  Pe3yJIbTaTOB
npecTaBieHbl B Tabnumax 2 u 3.

Tabauya 2



Hepeqeﬂb 3JEMECHTOB COACPKAaHUSA, IPOBEPHACMBIX TEPMHUHOJOITHYCCKUM JTUKTAHTOM

KOI[ KOHTPOJIUpYyC- D1eMEeHTHI COACPpIKaHNs, MPOBEPACMBIC 3aJaHUAMU JUKTAHTA
MOTO 3JICMCHTA
5.4 Tes1a 1 MOBePXHOCTH BpalIeHHs
5.4.1 Huannap. OcHoBanue, BbICOTA, 00KOBas MOBEPXHOCTD, 00pasyioLasi, pa3BépTKa
5.4.2 Konyc. OcHoBaHue, BHICOTA, H0KOBasi IOBEPXHOCTH, 00pa3ylomas, pa3sBépTka
5.4.3 Ilap u cdepa, ux ceyeHust

Tabnuya 3
IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB

Kox

yMeHHust

KOHTPOJIHPYEeMOro
TpedoBanus (yMeHnusi), npoBepsieMble 32JaHUSAMH JHKTAHTA

BiageTs NOHATHIHHBIM aNmapaToM M CHMBOJIMYECKHM SI3bIKOM MATEMAaTHKH, BJIaJeTh HABBLIKAMH
NPaBOMHCAHHS MATeMATHYECKHX TEPMHHOB, ONEPHPOBATL HAa 0a30BOM ypPOBHe NMOHSTHSIMH: LIJIHHAP;
4.2 IJIOIAJb MOBEPXHOCTH M 00bEM LMJIMHAPA; KOHYC; INIOIIAAb MOBEPXHOCTH M 00bEM KoHyca; cdepa;
KacaTeJbHas IUIOCKOCTh K cdepe; B3auMHOe pacnojoxenue cepbl U nNpsiMoii; 00bEM mapa; mjiomain
cepsl u eé yacreii

OTBETbHI U KPUTEPUU OHEHUBAHUA
TEPMHUHOJIOI'HYECKOI'O IMKTAHTA

1.ITnomans OOKOBOW TOBEPXHOCTH LWIMHApPA paBHA HPOU3BEOeHUr0 JIUHBI OKPYKHOCTH
OCHOBaHUS Ha gblcOmMy MUIHHIPA.

2.0ch KOHMYECKON IMOBEPXHOCTH HA3BIBACTCS OCbI0 KOHYCA, & €€ OTPE30K, 3aKJIIOUCHHBIN
MEX/1y BEPIINHON U OCHOBAHUEM, - 8bICOMOU KOHYCA.

3.00beM KOHYyCa paBeH 00HOU mpemu TIPOU3BEACHUS N10uadu OCHOBAHUS HA 8bICOMY.
4.Chepoii Ha3bIBaCTCS NOBEPXHOCMb, COCTOAIAsS M3 BCEX TOYEK npocmpaxcmed,
PacHoOJIOKEHHBIX Ha TAHHOM paccmosiHuy OT TaHHOU TOUKH (yenmpa chepbl).

5.Ecnu paccrosHue OT LeHTpa cdepbl A0 MIOCKOCTH Oonblne paauyca cdepbl, To chepa u
IUIOCKOCTh He UMelom 00uux mouex.

6.Ilpsmas, umeromast co chepoil poBHO OJHY OOIIYIO TOYKY, Ha3bIBACTCS KACAMENbHOU K
cghepe, a 00IIAS TOUKA — MOUKOU Kacanus IPSIMOH K cdepe.

7.Yacte miapa, oTceKkaeMas OT HEro KaKoW-HUOYIb TIOCKOCTBbIO, HAa3bIBACTCS ULAPOBHIM
Cce2MeHmOoM.

3a mpaBUIIBHBIN OTBET B 3a7aHusAX 1-7 craButcs 1 Oam.



