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IosicHuTeIbHAS 3aNIUCKA
Pabouas mnporpamma pa3zpaboTaHa Ha OCHOBE CIEAYIOUIMX HOPMATHBHBIX JOKYMEHTOB H

MaTepHaJIOB:

1. ®enepanbublii 3akon Poccuiickoit @enepanun «O6 obpazoBanuu B Poccuiickoit dexepaunn» (ot
29.12.2012 Ne 273-D3).

2. ®enepanbHBI TOCYIApPCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOMIEro 0oOpa3oBaHMs
(npuka3 MunoOpHayku P® ot 17.12.2010 Ne 1897).

3. Tlpuka3 MunucrepctBa npocsemenus: Poccun ot 28 nexadpst 2018 Ne 345 «O denepanbHOM mepedHe
Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO TPU PEATH3ANUN HMEIOMINX TOCyJapCTBEHHYIO
aKKpeIUTani0 00pa30BaTENBHBIX MPOTPAaMM HAYaIBHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPeIHEro
00111ero 00pa3oBaHU»

4. Tlpuxkaz MunucrepcrBa mnpocseuieHust Poccuiickoit @enepamuu ot 8§ mas 2019 r. Ne 233 «O
BHECCHHHM W3MEHEHHH B (eiepaibHbIil TepedyeHb yIeOHHKOB, PEKOMEHYEMBIX K MCIIOIb30BAHUIO
NpH  peamu3alii MMEIONINXCS TOCYIApCTBEHHYIO aKKpEIMTAIMI0 O00pa30BaTeNbHBIX IPOTpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oO0pa3oBaHUsA, YTBEPKICHHOTO
npukazoM MunucrepcTBa npocseueHus: Poccuiickoit denepannu ot 28 nexadbps 2018 r. Ne 345»

5. Vue6nsni mman MAOY «COII NelO» r. Kynarypa na 2023 - 2024 yueGHblii ro.

PaGowass mporpamMma opueHTHpOBaHAa Ha HCHONb30BaHWEe ydeOHMKa «['eomerpus 9 Kimacey:
y4eOHUK A5 ydamuxcs oOuieoOpasoBarenbHbix opranuzanuil / A.I'. Mepsnsak, B.b. Tlononckuii, M.C.
SAxup. — M. : Benrana-I'pad, 2019 .

O0mas xapakTepucTHKa y4eOHOro Kypca

I'eomeTpust — 0IMH U3 BaKHEUIINX KOMIIOHEHTOB MaTeMaTH4YecKoro oOpa3oBaHusl, HEOOXOAUMBII
Ul TpUOOpETeHHs] KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE M MPAKTHUYECKU 3HAYMMbBIX YMEHUH,
(dbopMUpOBaHUS SI3bIKA ONMKCAHUS OOBEKTOB OKPYKAIOLIErO0 MHUpPA, JUIsl Pa3BUTHs MPOCTPAHCTBEHHOIO
BOOOpaXEHUS U MHTYHMIIMHM, MaTEMaTHYE€CKOW KyJIbTYpbI, JUIsl 3CTETUYECKOrO BOCHHUTAHUSA y4alllUXCS.
N3ydyeHrne reoMeTpuu BHOCHUT BKJIAJl B PAa3BUTHE JOTMYECKOrO MBIIIJICHUS, B (POPMUPOBAHUE MOHSITUS
JI0Ka3aTeNbCTBA.

I'eomerpus siBNseTCS OAHMM W3 OMOPHBIX IIKOJBHBIX MPEAMETOB. ['eomMeTpuueckue 3HAHUA U
YMEHHSI HEOOXOIUMBI ISl M3Yy4EHHUS IPYTUX HIKOJBHBIX TUCHUIUIMH ((usuka, reorpadusi, XUMUS,
nHpopMaTuKa u Jp.).

OpaHOM M3 OCHOBHBIX LI U3Y4YEeHUS F€OMETPHUH SBIISETCS Pa3BUTHE MBILIUICHUS, IPEXKIE BCETO
dbopmupoBanre abCTPakTHOrO MbIIUICHUA. B mpouecce wu3ydeHus TreoMeTpud (GOPMHUPYIOTCS
JIOTUYECKOE W AITOPUTMHUYECKOE MBIIUICHHE, a TaKKe TaKue KadecTBa MBIIUICHHUS, KaK CHiIa M
rUOKOCTh, KOHCTPYKTUBHOCTD U KPUTUYHOCTD.

OOyuenue reomMeTpuud Ja€T BO3MOXKHOCTh IIKOJIbHUKAM HAy4YUTHhCS IUIAHUPOBATh CBOIO
NesITeNIbHOCTh, KPUTHUECKU OLIEHWBATH €€, MPUHUMATh CaMOCTOSTEIbHBIE PEUICHHs, OTCTauBaTh CBOU
B3TJISAIBI U YOIKICHUSI.

B npomecce u3yueHUss TEOMETPUM NIKOJBHUKMA Y4aTrcs U3jJaraTb CBOM MBICIH SICHO U
MCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKKM YETKOTO BBIMIOJHEHUS MaTeMaTHUYECKUX 3alHuceld, MpU STOM
HCIIOJIb30BAHUE MATEMATUYECKOIO SI3bIKa IMO3BOJIIET Pa3BHBATh y YYalUXCS TPAMOTHYIO YCTHYIO U
MUCbMEHHYIO PEYb.

3HAKOMCTBO C UCTOPHEH Pa3BUTHUS F€OMETPHUH Kak Haykd (GOpPMUPYET y yJalluXcs MpeACcTaBIeHUs
0 TEOMETPHUH KaK 4acTH 0OIIeueI0BeUECKON KyIbTYPHI.

3HAUUTEIbHOE BHUMAaHUE B W3JI0KEHUU TEOPETUUYECKOr0 MaTepuaia Kypca YAENISeTCs €ro
MOTHBAIUH, PACKPHITHUIO CYTH OCHOBHBIX MOHSTHH, Waei, mMetonoB. OOyueHHEe MOCTpoeHO Ha 0aze
TEOPUU PA3BUBAIOIIETO OOYYEHHS, UYTO JIOCTHTaeTCsl OCOOCHHOCTSMHU H3JIOKEHHUS TEOPETHYECKOTO
Marepuana M YOpaKHEHUSIMU Ha CpaBHEHUE, aHAJIU3, BBIJCJICHHE TIJIaBHOTO, YCTAHOBJIEHHE CBS3EH,
KITaCCU(UKAIUIO, TOKA3aTEIbCTBO, 0000IIEHNE U CHCTEMAaTU3AIINIO.

Coneprxanue Kypca reoMeTpus B 9 Kitacce MpeACTaBICHO B BUAE CIEIYIOIIMNX COACPHKATEIbHBIX
paznenoB: «I'eomeTpudeckne purypsi», «M3MmepeHne reomeTpu4eCKNX BeJTHYNHY,
«Koopaunatepy, «BekTopbl», «I'eoMeTpHusi B MCTOPHUYECKOM PA3BUTHI.

Copnepxanne paznena «I'eomerpuyeckue GUrypb» CiaykuT 0a30il Uis AajdbHEWUIIET0 H3y4eHHS



yJamumucs reomerpun. M3yyenue matepuana cnocoOCTBYeT (POPMHPOBAHUIO Y YYALIMXCS 3HAHUHA O
reOMETPUYECKO (QUrype Kak BaXKHEUIIeH MaTeMaTHYeCKON MOJENU Uil ONHMCAHUS PEaTbHOTO MHpA.
['maBHas 1enb JaHHOTO pasjena — Pa3BUTh y YUAIIMXCS BOOOPaKEHUE M JIOTHUECKOE MBIIIJICHUE IyTeM
CHCTEMaTHYECKOTO H3YYEHHUsS] CBOWCTB T'€OMETPHUYECKMX (UTYp W MPHUMEHEHHsS 3THUX CBOICTB IpH
pELIEHNH 33/a4 BBIYMCIUTEILHOTO M KOHCTPYKTHBHOIO Xapakrepa. CylllecTBEHHas poJib IPU 3TOM
OTBOJIUTCS PA3BUTHUIO T€OMETpHUYECKON MHTYyHIIUU. CoYeTaHue HArJSAHOCTH ¢ (POPMAITLHO-JIOTHUECKIM
IIOJXOJIOM SIBIISIETCS HEOTHEMIIEMON YaCThIO0 F€OMETPUYECKUX 3HAHUM.

Copnepxanue pazgena «/3mepeHHe reoMeTpuYecKMX BeJIHYHH» pacUIUpSeT U YrayOmuseT
MIPEJICTaBICHUS] y4alluxcsi 00 U3MEpEeHMsX [UIMH, YIVIOB M Iulomajaeil ¢uryp, crnocoOCTByeT
(OpMUPOBAHHIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX KaK MPH PEIICHIH I€OMETPUIECKUX 3a/1a4, TaK
U B IIOBCETHEBHOW KU3HH.

Conepxanue paznenoB «KoopaumnareDy, «BekTopbDy pacumupsier U yriayouseT npeacTaBiIeHUs
yyaliuxcs O METOJe KOOpAMHAT, pa3BUBAeT YMEHHE MPUMEHTh alreOpandyeckuil ammapar mpu
pEeLIeHNN TEOMETPUYECKUX 3a1a4, a TAKXKE 3a1a4 CMEKHBIX JUCLUIIIINH.

Paznen «l'eomeTrpusi B MCTOPpHYECKOM PpPa3BUTHW», COJEpP)KaHHE KOTOPOro (pparMeHTapHO
BHEJIPEHO B M3JI0KEHHMH HOBOI'O MaTepuaa Kak CBEJIEHUs 00 aBTOpax M3ydyaeMbIX (PAKTOB U TEOPEM,
UCTOPUU UX OTKPBITHA, MpelHa3HayeH A (opMUpOBaHMS MPEACTABIECHUN O N€OMETPUU KaK YacTH
YeJI0BEYECKOM KYNbTYpBI, JIs OOLIET0 pa3BUTHS IIKOJILHUKOB, JIJIS1 CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKON
cpenbl 00y4YeHHUs.

Y4yeOHO-TeMAaTHYECKHH NJIaH

Ne/n | U3yuaemslii matepuan K-Bo KonnuecTtso
9acoB KOHTPOJIBHBIX
pabot

1 | Pemenne TpeyronpuukoB 17 1

2 | IlpaBuibHBIE MHOTOYTOJIBHUKH 10 1

3 | JlexapToBBI KOOPIMHATHI 12 1

4 | Bektopsl 15 1

5 | F'eomerpuueckue npeobpasoBanus 10 1

6 | [loBTOpenue u cucremaTnsanus 4

y4eOHOTO MaTepuaia

Utoro 68 5

B paboueii mporpamMme npeIycMOTPEHO 5 KOHTPOJIBHBIX PadoT.
KonTposbHbIe padoThl 10 TEMaM:
«PelieHne TpeyroabHUKOBY.
«IIpaBuJIbHBIE MHOTOYTOJIbHUKI.
«/lexapToBBI KOOPAUHATHI.
«BekTopb».
«["eoMeTpuueckue mpeoOpazOBaHUsD».

okrwnPE

Mecto y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ¢enepanbHOMY 0a3UCHOMY yueOHOMY IJIaHy AJs 0011e00pa30BaTENbHBIX YUPEKICHHUH
Poccuiickoit denepanun Ha U3ydeHUue reoMeTpuu B 9 kitacce 0TBOAUTCS 68 4acoB U3 pacyéra 2 yaca B
HEJIEINIO.

IIpeanonaraemble pe3y/1bTaThl 0CBOEHHUS Y4eOHOT0 Kypca

W3yueHne MaTeMaTWKd NO JaHHOM Iporpamme CHocoOCTBYET (POPMHUPOBAHHUIO Yy ydaluxcs
JUYHOCIHBIX, MEMAnPeOMemHblX, NPEOMEMHBIX pPe3yYIbmamoe o00yYyenus, COOTBETCTBYIOIIUX
TpeboBanusM deaepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHJApTa OCHOBHOIO OOIEro
oOpa3oBaHUsl.



JINYHOCTHBIE Pe3yJIbTATHI:

1) BocnHMTaHHE POCCHICKOW IPAXKIAHCKOM UICHTUYHOCTH: ATPHOTU3MA, yBaXKeHUs K OTe4eCTBY,
OCO3HAHUS BKJIAJIa OTCYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YUYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIMXCS K CAMOPA3BUTHIO
caM000pa30BaHHIO HA OCHOBE MOTHUBAIMM K O0OYUCHHIO U NTO3HAHUIO;

3) 0CO3HaHHBIN BBIOOP M TIOCTPOCHUE NajbHEHINCH MHIUMBHIYAIbHON TPaeKTOpUU 00pa3oBaHus Ha 0ase
OPUEHTUPOBKH B MHpe mpodeccrii n MpoecCHOHANBHBIX MPEINOYTEeHHH C YU4ETOM YCTOWYHMBBIX
[I03HABATEJIbHBIX MHTEPECOB, a TAKKE HA OCHOBE (POPMHPOBAHUS YBAXKUTEJIBHOTO OTHOILEHUS K
TPYyLy, PA3BUTHE ONBITA YYACTHs B COLMATILHO 3HAYMMOM TPYJIE;

4) yMeHHe KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT YUeOHOH M MAaTEeMaTHYECKOM ACATSIbHOCTH;

5) KpUTHYHOCTh MBIILICHUS, HHUIMATHBA, HAXOUYUBOCTh, aKTHMBHOCTh MPU PEIICHHH MEOMETPHUYCCKUX
3az1a4.

MeTanpeaMeTHblIe pe3yabTaThl:
1) ymMeHHE caMOCTOSTEIBHO OMPEACNATh MM CBOEro 0OyYeHHs, CTaBUTh U (OPMYIMpOBATh s ceOs
HOBBIE 337]a4i U yueOe, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOM ACSITEIBHOCTH;
2) yMeHHE COOTHOCHTh CBOM JCHUCTBHUS C IUIAHUPYEMBIMH pe3yiIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH NIEATENLHOCTH B TMPOIIECCE JOCTKECHUS PE3yabTaTa, ONMPEeAeNaTh CIOCOObI JEHCTBUM B pamMKax
MPEJIOKEHHBIX YCIOBUH M TpeOOBaHWM, KOPPEKTUPOBATH CBOM JCHCTBHUA B COOTBETCTBHUU C
W3MEHSIOIICICS CUTYallueH;
3) yMeHHs  ONpeAeTNATh  TOHATHs,  CO37aBaTh  OOOOIICHMS,  yCTAHABIMBAaThL  aHAJIOTHH,
KJIacCU(PHITMPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPHH TS KIIACCU(PUKAIINH,
4) ycTaHaBIMBaTh MPUYHUHHO-CJCACTBCHHBIC CBSI3H, MPOBOJNUTH JOKa3aTEIbHOEC PACCYKICHHE,
yMO3aKJIl04eHne (MHAYKTUBHOE, I€yKTUBHOE U TI0 aHAJIOTHH) U JIeJaTh BHIBOIBI;
5) yMeHHMe WUTIOCTPUPOBATh HM3YYCHHBIC TIOHSATHS W CBOWCTBA (HUIYp, OIPOBEpraTh HEBEPHbBIC
YTBEPKICHHUS;
6) KOMIIETEHTHOCTh B 00JIACTH MCIIOJIb30BaHMS HHYOPMAITHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA;
7) mepBOHaAvYaAIbHBIC MPEACTABICHHUS 00 HAEAX U O METO/IaX T€OMETPUH KaK 00 YHUBEPCATHHOM SI3BIKE
HayKU U TEXHUKH, O CPEACTBE MOJIECIUPOBAHUS ABJICHUN U MTPOIIECCOB;
8) yMeHue BUIETh T€OMETPHUESCKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOM CUTYAIIMU B APYTUX IUCIUILTHHAX,
B OKPYXKAIOILEH KU3HU;
9) yMeHHE HaXOJUTh B PA3JIMYHBIX HCTOYHHKAX HHMOPMAIUIO, HEOOXOAUMYIO JUIS PpEIICHHS
MaTeMaTHYeCKUX MpoOJieM, U MPEJICTABISITh €€ B MOHSATHOW Qopme, MPUHUMATh PEHICHHE B YCIOBHSIX
HETIOJTHOM MJTH M30BITOYHOM, TOYHOM MITH BEPOSITHOCTHON MH(MOpMAITUK;
10) ymeHHe MOHUMATh M KCIIOJIb30BATh MATEMATHYECKUE CPECTBA HAMIAAHOCTH (YePTEKHU, TAOIHIIBI,
CXEMBI | JIp.) Ul WUTIOCTPAIK, UHTEPIPETallH, apTyMEHTaLlUH;
11) yMeH#He BBIABUIATh THIIOTE3bI IIPH PEIICHUH 3324 U TIOHUMAaTh HEOOXO0AUMOCTh UX MIPOBEPKHU;
12) noHUMaHuE CYIIHOCTH aIrOPUTMHYCCKHUX MPEANMUCAHUN U YMEHHE JeHCTBOBATh B COOTBETCTBHH C
MPEAJIOAKEHHBIM AJITOPUTMOM.

IIpeameTHbIe pe3yJibTAThI:
1) oco3naHKe 3HAYEHUS TECOMETPUH JUIS TOBCEAHEBHOM KU3HH YEI0BEKA;
2) TmpencTaBieHHE O TEOMETPHHU Kak cepe MaTeMaTHUECKOM JIeSITeTbHOCTH, 00 Tanax ee pa3BUTHS, O
€¢ 3HAYMMOCTH JUTsl Pa3BUTHS IIUBHIIU3AIIHH;
3) pasBuTHE yMEHHH pabOTaTh ¢ y4eOHBIM MATEeMaTHYECKUM TEKCTOM (aHAJIH3MPOBATh, H3BJICKAThH
HeoOxouMyr0 uH(MOpMaIui), TouyHO. M TpamMOTHO BBIpaXKaTh CBOM MBICIH C NPUMEHEHHUEM
MaTeMaTUYeCKOH TEPMHHOJIOTMM W  CHUMBOJIMKH, TPOBOJWTH  KIACCH(DUKAIMU,  JIOTHYECKHUE
000CHOBAHHS;
4) BnajieHue 6a30BBIM MOHITUHHBIM aMapaToM MO0 OCHOBHBIM pa3jiejiaM COJICpIKaHMUS,
5) cucreMaTHueCKUe 3HAHUS O PUTypax U UX CBOMCTBAX;
6) mpaKTUYEeCKH 3HAUYMMbBIC T'EOMETPUYCCKHE YMCHHUS M HAaBBIKH, YMEHHUE MPUMEHSTh UX K PEIICHUIO

TCOMECTPHUUYCCKUX U HCTCOMETPHUUICCKUX 3a/1a4, 4 HMCHHO!
- 1/1306pa>1<aTL (1)I/Il“prI Ha IJIOCKOCTH,



- HCII0JIb30BaTh T€OMETPHUECKHUI SA3BIK TSI ONMCAHMS IPEIMETOB OKPYKAIOIIErOMHPa;
HU3MCEPATH JJIMHBI OTPC3KOB, BEJIMYUHLBI YI'JIOB, BBIYUCIATD IJIOIAAN (1)I/II‘ Yp,
pacro3HaBaTh U M300pakaTh paBHbIC ¥ OJOOHBIE (PUTYPBI;

BBITOJIHATH TIOCTPOCHUS TEOMETPUIECKUX (DUTYP C TOMOUIBIO HUPKYJIIS HIIMHEHKY;

- YUTATh U UCTIOJIH30BATH MH(OPMAIIHIO, IPEACTABICHHYIO HA YEPTEKaX, CXeMax;

- IPOBOJUTDH IMPAKTHYCCKUEC PACUCTHI.

Boinyckauk HayunTes B 9 kiiacce (17151 MCNOJIL30BAHUS B MOBCETHEBHOM KU3HU U 00ecTedeHust
BO3MOKHOCTH YCIIEIIHOT0 NMPOI0JIKEeHHUSA 00pa3oBaHusl HA 02a30BOM YPOBHE)
I'eomerpuueckne Gpurypsl

J OmnepupoBath Ha 6a30BOM ypOBHE OHSATHSIMH T'€OMETPHUECKUX PUTYD;

o U3BJIEKaTh UHPOPMAIMIO O T€OMETPUUECKUX (UTypax, IPEICTABICHHYIO Ha YepTeXaX B SBHOM
BUJIE;

J MPUMEHSTH Ul pelleHns 3a7jad reOMEeTpUUecKre (akThl, €CIIU YCIOBUS X MPUMEHEHUS 3aJaHbl
B SIBHOM (opMme;

o pelaTh 3a/1a4l Ha HaX0K/I€HUE T€OMETPUUYECKUX BETMYHH M0 00pa3liaM WM aJropuTMam.

B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMeTOB:

o HCI0JIb30BAaTh CBOMCTBA F€OMETPUUECKUX (UTYp Ul pPElIeHHs TUMOBBIX 33/1a4, BOSHUKAIOIINUX B
CUTYaIUsIX MOBCEAHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJEPIKAHUSI.

OTHomIEHUs

. OnepupoBarh Ha 6a30BOM YpOBHE MOHATUSMU: PaBEHCTBO (GUTYp, paBHbIE (UTYpbI, PAaBEHCTBO

TPEYrOJIBLHUKOB, TapaJICIIBHOCTDh MPSIMBIX, MEPHCHAUKYIIPHOCTh TMPSMBIX, YIJIBI MEXIY MPSMBIMU,
MePIEHIUKYIISIP, HAKIIOHHAS, TTPOCKITHSL.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

. WCI0JIb30BAaTh OTHOIICHHUS JUI PEIICHUs] TPOCTEHIINX 3a7a4, BOHUKAIOUIUX B PEAIbHOM KU3HH.
N3mepenust u BbIYMCICHUS

. BoinonHATe U3MepeHue JINH, PACCTOSIHUMA, BEJIWYHH YIJIOB, C MOMOIIbIO WHCTPYMEHTOB IS
W3MEpPEHMH JJIUH U YIJIOB;

. NPUMEHATh (OpMyIbI MEepUMeTpa, IUIomand U o0bema, IUIOIIAJU TMOBEPXHOCTU OTIENbHBIX
MHOTOTPAaHHUKOB MPHY BBIUUCICHUSX, KOTJ]a BCE JAHHBbIE UMEIOTCS B YCIIOBHH;

J npuMeHsTh TeopeMy I[ludaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOILICHUS IJIS1 BBIYUCIICHUS

JUTMH, PACCTOSIHUM, MIIOMIAEH B MPOCTEUIINX CIyqasX.

B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX NPeAMETOB:

° BBIYUCIIATh PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYallUsX, IJIOMIATXW B TPOCTEUITUX
CITyJasiX, MPUMEHITH (JOPMYIIBI B MPOCTEHIIMX CUTYalUsIX B TIOBCEAHEBHOM JKU3HHU.

I'eomeTpuyeckue MocTpoeHust

° N300paxkaTe TUNOBBIE MIOCKHE (UTYPHI U (QUTYpHl B MPOCTPAHCTBE OT PYKH U C MOMOIUIBIO
UHCTPYMEHTOB.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

° BBITIOJTHATH IPOCTEUIITNE TIOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIC B peaIbHOM JKH3HU.
I'eomeTpuyeckue npeodpa3oBaHus

° Crtpouts purypy, CAMMETPUYHYIO JaHHOU (PUTYpE OTHOCUTEIHLHO OCH U TOUYKH.

B noBcegHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX IPeAMETOB:

° pacrno3HaBaTh JBIKEHUE 0OBEKTOB B OKPYKAIOIIEM MHUPE;

° pacrno3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPYXKAIOIIIEM MHpE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

° OnepupoBath Ha 6a30BOM YpOBHE MOHSATUSMHU BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOPA
Ha YUCJIO0, KOOPJIUHATHI Ha MIIOCKOCTH;

° OTIPENeNATh TPUONIKEHHO KOOPAWHATHI TOYKH IO €€ H300paKEHUI0 Ha KOOPIWHATHOU
IUIOCKOCTH.

B noBceaHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMeETOB:

° WCIIOJb30BATh BEKTOPBI [UISl PEIICHHs NPOCTEHIIMX 3a7ad Ha OMNpPEJEIeHUE CKOPOCTH
OTHOCHTEIBHOTO JBHKECHUS.

Metoabl MATEMATHKH



J BriOupare moaxoadmuid U3ydeHHBIH METOJ JUISl PEUICHUs M3YYEHHBIX THUIIOB MaTeMaTHYECKUX
3ajay;

° [IpuBOIUTE MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEMCTBUTEIBLHOCTH U
MIPOU3BEICHUSAX UCKYCCTBA.

BBINyCKHMK NOJYYHUT BO3MOKHOCTHL HAYYMTHCHA B 7-9 Kiaccax s odecredeHHst
BO3MOKHOCTH YCIICHIIHOT0 MPOAOJIKeHUsI 00pa3oBaHusi HA 02a30BOM U YIJI1yOJI€eHHOM
YPOBHAX

I'eomeTpuueckue Gpurypsl

J Onepuposams NOHAMUAMU 2eOMeMPUYECKUX Queyp;

J u361€KAmMb, UHMEPNPEemuposams U Npeoopaz08vléams  UHGOPMAYUI0 0 2eoMempuUiecKux
Queypax, npedcmasieHHyI0 Ha YepmeHcax,

J npuUMeHsImy 2ceomempuyeckue Gakmol Ol peuieHus 3a0ad, 8 MoM Yucie, Npeonondcaoujux
HeCKOIbKO WA208 peuleHUs;

J Gopmynupoeame 8 nPOCMeUUx CLy4asx cOUCmMea U NPUIHAKU Queyp;

J 00KA3bIBAMNb 2e0MeMPULEeCKUe VINBEPHCOCHUSL,

. 61a0emy  CMAHOapmMHOU  Klaccugukayueri — NIOCKUX  Queyp  (mpey2oibHUKos U
Yemulpexy20bHUKOB).

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH IPYTUX NMPEAMETOB:

J UCNONb308AMb  CBOUCMBA  2eOMempuieckux @ueyp O peuwlenus 3a0a4 NPAKMuUYecKo2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.

OTHOmEeHust

J Onepuposams noHamusMU: pageHcCmseo ¢ueyp, pasHvle hueypul, pageHcmeo mpey20ibHUKOS,
napannieibHoCms NPAMbIX, NEePNeHOUKYIAPHOCMb NPAMbBIX, Veibl MeHCO0y HPAMbIMU, NePReHOUK)IAD,
HAKIIOHHAS, NPOeKYUs, nodoobue gueyp, nooodHvle pucypol, N0O0OHbIE MPEY2OIbHUKU,

. npumeHnamo meopemy Daneca u meopemy o NpONOPYUOHANbHBIX OMPE3KAX NPU peleHUul 3a0au,
. Xapaxkmepuzo8ams 83aUMHOE PACHON0NCEHUE NPSIMOL U OKPYHCHOCIU, O8YX OKPYIHCHOCMELL.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

. UCNOIb308aMb OMHOWEHUS 018 peuleHUs 3a0a, B03HUKAIOUUX 8 PeaTlbHOU JHCUSHU.

N3mepenusi u BbIYMCIEHUS

J Onepuposams npeocmasieHusmu o0 OauHe, Niowaou, odveme Kax eeruduramu. lIpumensms

meopemy Ilugazopa, popmynvt niowaou, odvema npu pewieHuu MHO2OUA208bIX 3A0al, 8 KOMOPbIX He
6ce OaHHble NPeOCMAsIeHbl 56HO, A MPeOYIOm BbIYUCIEHUL, ONnepuposams 0oaee WUPOKUM
KOAUYeCmeom Gopmyn OnuHvl, NIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCTUKY KOMOUHayuil gueyp
(OKpyoicHOCmel U MHO20Y2ONbHUKOB) — BbIYUCIAMb  PACCMOAHUSL  MeNCOy ueypamu, NPUMEHsMb
mpucoHomempuieckue Gopmynvl Oisi bIYUCIEHUIL 8 O0lee CNLOJNCHBIX CYYAsX, NPOBOOUMb GbIUUCTEHUS.
HA OCHOB8E PABHOBEIUKOCMU U PABHOCOCHABILEHHOCTIU,

. nPOBOOUMb NPOCMbLE BBIYUCTEHUSL HA 0ObEMHBIX MeLax,

. Gdopmynuposamo 3a0auu Ha ebIMUCTEHUE ONUH, NIOWAOel U 00BEMO8 U peuamb UX.

B noBceqHeBHO¥ )KM3HU M TPU W3YYE€HHUH JIPYTUX NPEIMETOB:

. nPOBOOUMb BBIMUCTEHUSL HA MECTHOCMUL;

o npUMeHsimb  (QOPMYIbl NPU GBIYUCTIECHUSIX 6 CMENCHbIX VHeOHbIX NpeOMemax, 6 OKpycaiuell
0eticmeumenbHOCHU.

I'eomeTpnuyeckue NoCTpoeHus

o Hzo6pasicamov ceomempuueckue Gueypvl no meKkCmosomy U CUMBOTbHOMY ONUCAHUIO,

o C80O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECLONCHBIX CVUASIX,

o BbINOIHAMb  NOCMPOCHUSL MPEY2OIbHUKOS, NPUMEHSIMb OMOeNIbHble Memoobl NOCMPOEHUL
YUpKyIem U TUHelKol U nPo8ooums npocmenuiue UCCie008aHusi YUCLA peuleHull;

J uzobpascams munogvle NIOCKUe @uaypvl U 00beMHble meid ¢ HOMOWbIO NPOCHMEUUUX

KOMNbIOMEPHLIX UHCMPYMEHNOB.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

J 8bINOIHAMY NPOCMeluue NOCMPOEHUs HA MECMHOCMU, HE0OX0OUMbLE 8 PealbHOU HCUSHU,
J OYEHUBAMb PA3MEPLI PEAbHbIX 00BEKMO08 OKPYHCAIOUie20 MUpa.

IIpeoOpa3oBanus



. Onepuposams  nowsimuem O08UdNCEHUss U NpeodpaA308anus NO00OUs, Glademv npuemamu
nocmpoenus ueyp ¢ UCnoab308aHUEM OBUINCEHUU U NPeodPa308aHULL NOO0OUS, NPUMEHAMb NOLYYEHHble
3HAHUS U ONBIM NOCMPOEHUL 8 CMENCHBIX NPEOMEMax U 8 pedibHblX CUMYAYUAX OKPYHCAIOWe20 MUpd,

. cmpoumsv ueypy, n000OHYIO OAHHOU, NOIL30BAMbCSA CEOUCMBAMU NOO0OU 0151 0O0CHOBAHUS
ceoticms gueyp;

. NPUMEHAMb CEOUCMBA O8UNCEHULL OJIs1 NPOBEOEHUs NPOCMEUUX 000CHOBAHULL CBOUCME hucyp.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

. NPUMEHSAMb CEOUICMBA OBUNCEHUL U NPUMEHAMb NO00OUE 011 NOCMPOEHUL U bIYUCTEHUI.
BekTopbl 1 KOOPAUHATHI HA MVIOCKOCTH

J Onepuposams NOHAMUAMU BEKMOpP, CYMMA, PA3ZHOCMb B8EKMOPOS, NPOU3BeOeHUue 8eKmopa Ha

YUCTO, Y20l MeHcOy 6eKMOPAMU, CKANAPHOe NpOou3sedeHue 6eKmopos, KOOPOUHAMbl HA NIOCKOCMU,
KOOpOUHAmul 6eKMopa,

J BbINOIHAMb  O0elUCMBUsi HAO BEeKMOPAMU (CLOJdCEeHUe, BblYUMAHUEe, YMHOMCEHUe HAd HUCIO0),
BbLIUUCTIAMY CKANAPHOE NPOU3BeOeHlUe, ONpedelsimb 6 NPOCMEUUUX CAYUAAX V2ol Mexcdy 8eKmopami,
BbINOIHAMb PA3NONACEHUEe B6EKMOPA HA COCMAGIAIOWUE, NPUMEHAMb NOJVYeHHble 3HAHUA 6 Qu3uKe,
NoIb308aMbCA POPMYNOU BIYUCTEHUS PACCMOAHUA MENHCOY MOYKAMU NO U38ECMHBIM KOOPOUHAMAM,
UCNOIb308aMb YPABHEeHUs (huyp OJ1s1 peuleHus 3a0ay;

o NPUMEHSIMb 8EKMOPbL U KOOPOUHAMBL OISl PEULeHUS] 2OMEeMPUYECKUX 3A0aY HA BbIUUCTIeHUe OTUH,
Venos.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

o UCNONb308aMb NOHAMUSL BEKMOPOE8 U KOOPOUHAM 0/ peuleHus 3a0ad no Qusuke, eeoepaguu u
Opyeum yuyeOHbIM npeomMema.

IInanupyemMble pe3yJbTaThl H3y4YeHUs] reoMeTpuu B 9 Ki1acce
1. Pewenue mpeyzonvnukos
Y4YeHUK HAYYUTCS:
Dopmynuposamo:
onpedenenus; CURyca, KOCHHYcA, TAHT'€HCa, KoTaHreHnca yria ot 0 0 180°;
€680licma0 CBSI3U IJINH IMaroHaiel v CTOPOH napaienorpaMma.
Dopmynuposams U Pa3zbICHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BhIUMCIATH 3HAUCHUE
TPUTOHOMETPHYECKON (DYHKIIMH YTJia TI0 3HAYEHHUIO OJTHOM U3 €ro 3aJaHHbIX (PYHKIUH.
Dopmynuposams U JOKa3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJI€ACTBHS U3 TEOPEMbI KOCUHYCOB U
CHUHYCOB, O IUIOIIA/I1 OTMIMCAaHHOTO MHOTOYT'OJIbHUKA.
3anucvieams 1 1OKa3bIBaTh (POPMYIIBI ISl HAXOKIEHUS TUIOIIAIU TPEYroJIbHUKA, PaJiyCOB BIUCAHHON 1
OTHMCAHHOM OKPYXHOCTEU TPEYroIbHUKA.

OO0y4aromuiics MOJIy4UuT BO3MOKHOCTh
[TpuMeHsATh U3ydeHHbIE OIpeIeNIEHUs], TEOPEMbI U (HOPMYJIBI K PELICHUIO 3a1a4
v/ OBIIAJIETh METOJIOM PEICHUS 33134 Ha BEIYUCICHHE U IOKA3aTeIbCTBO: METOIOM TI0100MS;
v/ IpUOOPECTH OMBIT IPUMEHEHHS ANMreOpandecKoro ¥ TPUTOHOMETPUYECKOTO arapara;
v/ Hay4HThCS pelIaTh 3a/la4d Ha MOCTPOCHUE METOIOM MOI00uS;
v/ pUOGPECTH OMBIT UCCIIEIOBAHUS CBOMCTB IMITAHUMETPHUYECKHUX (UTYDP C TOMOII[IO
KOMITBIOTEPHBIX NIPOTPaMM;
v/ IPHOOPECTH OMBIT BHIMOTHEHHS TIPOEKTOB.

2. IlIpasunvnvie MHO20Y20MbHUKU
Y4eHuKk HAYy4YHTCHA
Ilosicname, 4TO TaKO€ LEHTP U HEHTPaIbHBINA YTOJI IPABUIBHOTO MHOTOYT OJIbHHUKA, CEKTOP U CETMEHT
Kpyra.
Dopmynuposams:
onpeoeneHue TIPaBUIBHOTO MHOTOYTOJIbHUKA,;
c6oticmea TIPaBUIILHOTO MHOTOYT OJIbHHKA.
okazvieams CBOWCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.
3anucvieams 1 pazbACHATH (GOPMYIBI JUTMHBI OKPYKHOCTH, TUIOLIAN KpyTa.
3anucvieams 1 10Ka3bIBaTh (OPMYIIBI [UIMHBI JYTH, TUIOIIAAN CEKTOPA, (POPMYIIBI JUTS HAXOXKICHHS



paauycoB BIMCAHHOM U ONMCAHHON OKPYKHOCTEH MPAaBUIBHOIO MHOTOYI'OJIBHHKA.
Cmpoumb ¢ TOMOIIBIO LUPKYJISL U TUHEHKN MPABHIBHBIC TPEYTOJIbHUK, YETHIPEX YT OIBHUK, HIECTHYTOIBHUK.
OO0yuaromuiics: MOJYYUT BO3MOKHOCTH [IpIMEHATh H3yd4eHHBIE OTIPEICIICHUS, TEOPEMBI i (POPMYJIIBI K
PELICHHUIO 3a1a4.
v BBIYMCIIATH IUIOIIAAN GUIYP, COCTABIEHHBIX M3 KPyra M CEKTOPA;
v BBIYUCIISATH IO MHOTOYTOJBHUKOB, MCIIOJIB3Ysl OTHOIICHUS PABHOBEIMKOCTH H
PaBHOCOCTABIICHHOCTH;
v’ IPUMEHSATH aIreOpandecKuii ¥ TPUTOHOMETPUYECKHIA allliapar IPH PEICHNH 33124 Ha
BBIYMCIICHUE IUIOIIAIEH MHOTOYT OJIbHUKOB.

3. [exapmoevi Koopounamul Ha NAOCKOCHMU
Y4YeHuk HayumTCs:
Onucviéams IPSMOYTOJIBHYIO CUCTEMY KOOPHMHAT.
Dopmynuposams: ONpeeNeHIE ypaBHEHUS QUTYphl, HEOOXOIUMOE 1 JOCTATOYHOE YCIOBHS
MapajuIeIbHOCTH IBYX HPSIMBbIX.
3anucvieams 1 1OKa3bIBaTh (POPMYIIBI PACCTOSIHUS MEKIY ABYMS TOUKaMH, KOOPJIUHAT CEPEANHbI
OTpe3Ka.
Bvi6ooums ypaBHEHUE OKPYKHOCTH, 00111ee ypaBHEHHE MPSAMOIL, ypaBHEHUE MPSIMOM C YIIOBBIM
K03 HUIIIEHTOM.
Lokazvieams HEOOXOIUMOE U IOCTATOYHOE YCIOBHE NMApaICIbHOCTH JIBYX MPSAMBIX.
IIpumensamo N3ydeHHbIE ONPEIEIICHHS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a7a4
OO0yuaromuiicst MOJY4YUT BO3MOKHOCTh HAYYHUTHCH
IIpumensamo N3ydeHHbIE ONPENECIICHUS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a]1ay;
v/ 0BIAJIETh KOOPIMHATHBIM METOJIOM PEIIIEHHS 33184 Ha BEIYUCIICHUE U JOKa3aTeIbCTBO;
v/ IpHOOPECTH OTIBIT MCIIOIb30BaHMSI KOMITBIOTEPHBIX IIPOTPAMM ISl AHAITM3a YaCTHBIX CIIyYacn
B3aMMHOTO PACIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;
v/ IPHOOPECTH OMBIT BHITIOJIHEHHS TPOEKTOB.

4. Bekmopul.

Y4YeHUK HAYYUTCH !

Onucviéams IOHATUS BEKTOPHBIX U CKAJSIPHBIX BeIHUUH. WImocTpupoBaTh MOHSATHE BEKTOPA.
Dopmynuposamo:

onpedeneHus. MOIYN BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBOIOJIOKHBIX BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha YHUCIIO,
CKaJISIPHOTO TIPOU3BE/ICHUS BEKTOPOB;

ceolicmaa: PaBHBIX BEKTOPOB, KOOPJMHAT PAaBHBIX BEKTOPOB, CIOKEHUS BEKTOPOB, KOOPAUHAT BEKTOPA
CYMMBI M BEKTOpa Pa3HOCTHU JABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPA Ha YHUCIIO,
CKaJISIPHOTO TIPOU3BEICHUS JBYX BEKTOPOB, MEPIIECHAUKYISIPHBIX BEKTOPOB.
/Jloka3vligams TEOpEMBbI: O HAXOXKJIECHUM KOOPAMWHAT BEKTOpa, O KOOpAMHATAX CYMMbl U DPa3HOCTH
BEKTOPOB, 00 YCIOBHM KOJUTMHEAPHOCTH JBYX BEKTOPOB, O HAXOXIACHUU CKAISIPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH MEPIEHIANKYISIPHOCTH.

Haxooums xocuHYyC yriia MeX1y IByMSI BEKTOPAMHU.

Ipumensamob U3y4eHHBIE ONIPEACTICHHS, TEOPEMbI U (POPMYIIBI K PEIICHHUIO 33124

OOy4aromuiicss MOJTy4UT BO3MOKHOCTh
ITpuMeHsATh U3ydeHHBIE OIpeIeNIeH s, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a]1a4;
v/ OBJajIeTh BEKTOPHBIM METOJIOM TSl PEIIICHHUS 3a/1ad HA BBIYMCIICHHE U JJOKA3aTENbCTRO;
v TproGpeCTH OIMBIT BBIMONHECHHS MPOEKTOB Ha TeMy «IIpiMeHeHHne BEKTOPHOTO METoIa MpH
pELIEHNH 3a]]a4 Ha BBIUMCIIEHUE U 10KA3aTEIbCTBOY.

5. I'eomempuueckue npeoopazosanus
Y4eHHK HAYy4YUTCH:
IIpusooums ipuMepsl peodpazoBaHus GUryp.
OmnuceiBaTh peoOpa3oBaHus GUIyp: MapauIeIbHbII IEPeHOC, 0OceBasi CAUMMETPUs, LIEHTpalbHas
CUMMETpHs, TOBOPOT, TOMOTETHS, TIOJ00HE.
Dopmynuposams.:



onpeodeneHus. TBUKECHUS; PaBHBIX (PUTYpP; TOUEK, CAMMETPUYHBIX OTHOCUTEIIBHO MPSIMOil; TOUEK,
CUMMETPHYHBIX OTHOCHTEIBHO TOUKHU; (PUTYpBI, UMEIOIIEH OCh CUMMETPUH; (PUTYpPbI, UMEIOIIECH LEHTP
CUMMETPHH; IOJOOHBIX (HUTYP;

ceolicmea: NBYKEHUS, IapAJUIEIBHOTO NIEPEHOCA, 0CEBON CUMMETPHH, LIEHTPAJIbHOM CUMMETpPHUH,
IIOBOPOTA, TOMOTETHH.

/loka3zvleams TEOPEMBI: O CBOMCTBAX MapaJlIeNIbHOTO IEPEHOCA, OCEBON CUMMETPUH, LIEHTPAJIbHOM
CHMMETPHUH, IIOBOPOTA, TOMOTETHH, 00 OTHOIICHUH ILIOMIA/ICH MOITOOHBIX TPEYTOMbHUKOB.

OOyyaromuiicss MOJTy4UT BO3MOKHOCTh
[TpuMeHsTh H3ydeHHBIE OTIPEICIICHUS, TEOPEMBI B (POPMYIIBI K PELICHHUIO 33/a4;
nproOpEeCTH OMBIT BBHITIOJHEHHUSI MPOEKTOB 1Mo TemaM: «['eomeTpuueckue mpeoOpazoBaHHUs Ha
miockocty, «Ilocrpoenne oTpe3koB no popmyiier,
v 1proGpeCTH OIBIT MPUMEHEHUS aaredpandeckoro ¥ TPUTOHOMETPUIECKOTO armapara U uiei
JIBIDKEHUS IIPU PELIEHUN TeOMETPUYECKHUX 3a/1a4;

ConeprxxaHue y4eOHOr0 MaTepuajia

I'eomeTpuuyeckue purypsl

MHOroyroJibHUKHU

CuHYC, KOCHHYC, TAHT€HC W KOTAaHI€HC yrjia OT 0" 110 180°. @opMyIibl, CBS3BIBAIOIINE CHHYC,
KOCHHYC, TAHT'€HC M KOTAHT'€HC OJHOTO M TOT ke yria. Pemenue tpeyroabHukoB. Teopema CUHYCOB U
TeOpeMa KOCHHYCOB.

IIpaBu/bHBIE MHOTOYTOJIbHUKH.

[IpaBuibHBIE MHOTOYTOJIBHUKHU U UX CBOKCTBA

HN3mepeHue reoMeTpu4ecKuX BeJTMUYMH
JnuHa okpykHOCTH. J[TMHA TyTH OKPYKHOCTH.
[Tonsarue mnomaau kpyra. [Tnomaau cexropa. OTHOMIEHHE TIIOMIAAEH TOI00HBIX (pHUTYp.

JexapToBbl KOOPAUHATHI HA MJIOCKOCTH
dopmyrna paccTOSHUS MEXAy ABYMs Toukamu. KoopAuHAThl cepeuHbl OTpe3ka. YpaBHEHHUE
¢burypsl. YpaBHEeHUE OKPY)KHOCTH H NMPSAMON. YTIIOBOH KOA(DDHUITMEHT TPSIMOA.

BekTopsl

[Tonsitue Bexktopa. Monyns (mnuHa) BekTopa. PaBHble BekTopbl. KosmnHeapHble BEKTOPBI
Koopaunatsl BekTopa. CrokeHre U BhIYUTaHHE BEKTOPOB. YMHOKEHHUS BeKTOpa Ha uncio. CkaiaspHoe
Mpou3BeieHne BeKTOpoB. KocuHyc yriia Mexay IByMsl BEKTOPaMH.

I'eomeTpuyeckue npeoodpa3oBanus
[Tonsitue o mpeoOpa3zoBanuu Gurypsl. J[BuxkeHue ¢urypel. Bumsl nuxkeHus QUrypbl: mapauieabHbINA
MEPEeHOC, OCeBas CHUMMETpPHS, IIEHTpalbHAas CHUMMETpHs, NOBOpoT. PaBHbie ¢urypsl. ['omoTerus.
[Tonpo6ue duryp.

HpeHMeTHLIMI/l pe3yIibTaTaMH U3YUCHUA KypCa SABJISICTCA Cq)OpMI/IpOBaHHOCTL CJICAYHOIIUX YMeHHﬁZ
® [I0JIb30BATHCA T'COMCTPUUCCKUM SA3BIKOM [JId OMMUCAHUA TPECAMETOB OKPYKAKOLICTO MHPA;

® pPacHo3HaBaTh T€OMETPHUECKUE (PUTYpBI, pa3nuyaTh UX B3aUMHOE PACHOJIOKEHNUE;

e u300paXkaTb T€OMETpHUYECKUE (UTYpHI; BBIOJHATh YEPTEXKHU MO YCIOBHIO 33Jaud; OCYLIECTBIAThH
npeobpazoBaHus GUryp;

® pAacmo3HaBaTh Ha YEPTEKaxX, MOJEIAX M B OKpYXKarollei 0OCTaHOBKE OCHOBHBIE MTPOCTPAHCTBEHHBIE
Tena, U300pakaTh UX;

® [IPOBOJUTH OIEpallMd HAJ BEKTOPAaMHU, BBIUUCIATH JUIMHY M KOOPAMHATHI BEKTOPA, YroJl MEXIY
BEKTOpaMH;

® BBHIUMCIIATH 3HAUYEHHUS] T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB, IJoOlIaeil, 00beMOB); B TOM UHUCIIE:
st yrinoB ot 0° mo 180° ompenensTh 3HAYeHHS TPUTOHOMETPHUYECKMX (PYHKIHMH MO 3aJaHHBIM
3HAYCHHUSIM YIJIOB; HAXOJUTh 3HAUYEHUS TPUTOHOMETPHUUECKUX (DYHKIMH 1O 3HAYEHUIO OJHOW W3 HUX,



HaXOJUTb CTOPOHBI, YIJIbl U BBIYUCIIATH IJIOLIAAN TPEYTOJIbHUKOB, AJIMHBI JIOMAaHHbIX, 1yT OKPYXKHOCTH,
IUTOIIAJIe OCHOBHBIX T€OMETPUUECKUX (DUTYp U PUTYp, COCTABICHHBIX U3 HUX;

e pemiatb T€OMETPUYECKHE 3a7ayd, OMMPasiCh Ha W3YYEHHBIE CBOMCTBAa (UIYp W OTHOLICHUNA MEXKIY
HUMH, TPUMEHSSI JONOJHHUTEIbHBIE MOCTPOCHHS, aNreOpandyecKkuii U TPUTOHOMETPUYECKUH armapar,
IIpaBUJIa CAMMETPUU;

® [IPOBOJUTH J0KA3aTEJIbHbIE PACCYKIEHUS IPU PEILIEHUU 3a]ay, UCIOJIb3YyS H3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMOXKHOCTH ISl KX MCIIOJIb30BAHUS;

e pelarth MpocTeiilre IIaHUMETPUYECKUE 3aJaul B IPOCTPAHCTBE.

Hcnonb3oBath npuodpeTeHHble 3HAHUST W YMEHHSl B IPAKTHYECKOH [eSiTeJIbHOCTH U
NOBCEeIHEBHOM KU3HHU 1JIS:

® ONUCaHMS peaIbHbIX CUTYalluil Ha SI3bIKE T€OMETPHH;

® pacueToB, BKIKOYAIOIIKX MPOCTEHUIITNE TPUTOHOMETpUUECKHE (POPMYIIBI;

® peIlIeHUs TeOMETPUUECKUX 3a/1a4 C UCII0JIb30BaHUEM TPUTOHOMETPHH;

® peIIEHUs MPAKTUYECKUX 3ajjad, CBSI3aHHBIX C HaXO0XKJIEHUEM I€OMETPHUUYECKHUX BEIUYMH (HMCIIONb3Ys
IIpY HEOOXOIMMOCTH CIIPAaBOYHUKU U TEXHUUECKHUE CPE/ICTBA);

® [IOCTPOEHHH C TOMOIIBI0 TEOMETPUYECKUX HMHCTPYMEHTOB (JIMHEIKa, YroJIbHUK, IUPKYIb,
TPaHCIIOPTHP)

OcHOBHBIE THIIBI Y4€0HBIX 3AHATHH
YPOK M3Y4EHHUsS] HOBOTO Y4eOHOTO MaTeprana;
YPOK 3aKpeIUICHUSI U TTPUMEHEHHUS 3HAHH;
YpOK 000011a011IeT0 TOBTOPEHUS M CUCTEeMAaTH3alluy 3HAHUH;
YPOK KOHTPOJISI 3HAHUW U YMEHUU.
OCHOBHBIM THUIIOM YpOKa IBJII€TCS KOMOMHUPOBAHHBIH.

@®opMBbI OPraHu3alMu Y4eOHOro nmpouecca
WHIUBUAyallbHAs, GPOHTATIbHAS, TapHAsL, TPYIIIOBAs.



TemaTHueckoe IJIAHUPOBAHUE 110 TCOMETPUH 9 kiacca

Tema(pasnen) | ComepxxaHue Conepxanue [Tnanupyembie pe3yabTaThl [Tpunoxenue ¢
/qacel (KOHTpOJIBbHBIE BOCIIUTaHUS C KM

AIEMEHTE yuerom PITB JTUYHOCTHBIE MeTarnpeIMeTHbIC MPEIMETHBIE

coJlepKaHusl)
Pewenue Cunyc, KOCHHYC, WutemnekryansH | 1)Bocniuranue 1) YMEHHE  CaMOCTOATEIbHO | 1) OCO3HaHWE Konrponbhas
mpeyzonpuu | TAHICHC U KOTAHICHC | o BOCIIUTAHHE. poccuiickoii OTIPENCIISATh jifoni?t CBOCT'O | 3HAYCHUS TeoMerTpuu s | padora 1
K08 yrna ot 0° 1o 180°. 3akperieHne IpakIaHCKOH 00y4eHwus, CTaBHMTh U | TIOBCETHEBHOM KusHu | «Perenue

dopmyibl, 6a30BEIX UJICHTHYHOCTH: (dhopMynupoBaTh Jyis ceOs HOBBIC | YCIIOBEKa; TPEYTOJIEHUKO

CBSI3BIBAIOIIHE MaTemaTHueckux | MATPHOTH3MA, 3a/1a4yu U y4uede, Pa3BUBATH MOTHBEI 2) NPEJICTABIIEHUE O | pyy

CHUHYC, KOCUHYC, N~ YBaKCHUS K | M HHTEPECHI CBOCH MO3HABATENLHOI | TEOMETpHH KAk chepe

TaHIe€HC ¥ KOTAHTEHC OteuecTBy, JIeATENBHOCTH; MaTeMaTHYECKOM

OJIHOT'O M TOT e OCO3HaHHWs BKJIama | 2) YMEHUE COOTHOCHUTH CBOM | IEATEIBHOCTH, 00 JTamax

yria. Perienue OTE€YECTBEHHBIX JIEHACTBUS c IJIAHUPYEMBIMU | €€ pa3BUTHSI, O €€

TPEYTOJIbHUKOB. YUEHBIX B Pa3BUTHUE | pe3y/IbTaTaMH, OCYIIECTBIIATh | 3HAUUMOCTH JIJISl Pa3BUTHS

Teopema cCHHYCOB 1 MHUPOBOW HaYKH; KOHTPOJIb CBOEH JICATEIBHOCTH B | [IMBHJIU3AIUH;

TeopeMa KOCHHYCOB. 2)OTBETCTBEHHOE IpoLiecce MOCTIKEHHs pe3ynbraTa, | 3) pa3BUTHE YMEHHH
TI'nasa 2. IIpaBuibHbIE DereTHyeckoe OTHOILLICHUE K | ONpEeAenaTh CInocoOBl AeHCTBHM B | paboTath C yueOHbIM | KoHTpospHas
Ipagunbupie | MHOTOYTOIBHUKH U BOCIIUTAHHE. YYCHUIO, paMKax MpeUIOKEHHBIX YCIOBUM M | MaTEMaTHUECKUM TEKCTOM | pabora Ne2
MHO20y20bH | TX CBOICTBA; JUIMHA Kpacora TOTOBHOCTh u Tp¢36OBaHI/HVI, KOPPEKTUPOBATL CBOU | (QHAJIU3UPOBATh, U3BIEKATh | «[IpaBUIIbHBIC
uKu OKPYXHOCTH; reOMETPHHUECKHX CITOCOOHOCTH ACHCTBUA B COOTBETCTBAM  © HE00XOTUMYIO MHOTOYTOJIbHH

IJIOMIAIb KpyTa. nwEHi # bopM 00yJaommxcst K | U3MEHSIOLIEHCs CUTyauuel; uHpopmanuo), To4HO. W | [ppyy

camMopasBUTHIO  H | 3) YMEHHUS OTIPENCIATh | TPAMOTHO BBIPaKAaTh CBOH

I'naea 3. Paccrosuue mMexnay | MaTemiekTyansn €aMOOOpa30BaHMIO | MOHATHSA, CO3JaBaTh OOOOLIECHMS, | MBICIM C HpHMeEHEHHEM | KonTponbHas
Jlexapmoguvl | TouKaMu ¢ | oe BocUTaHMUE. Ha OCHOBC | yCTaHABJIMBATh aHaJIOTMH, | MATEMAaTUYECKOU pabora Ne3
Koopounambt 3aIaHHBIMH OcBoenue MOTHUBaIn K KJ‘IaCCI/I(I)I/II_II/IpOBaTB, TEPMHUHOJIOIUA n «,HGI(apTOBI)I

KOOPIHHATAMU; 6a30BEIX 00y4YeHHTO H | CAMOCTOSTEIBHO BEIOWMpATh | CHMBOIUKH, IPOBOMUTE | KoOPAUHATHD

MMO3HAHUIO; OCHOBaHUSI MW  KPHUTEPUH JUIA | KIACCH(PUKAIIH,
KOOPJIMHATHI MaTEeMaTUYECKUX . ) )
. 3)oco3HaHHBIH KIIaCCH(UKAIIHH; JIOTHYECKHE 00OCHOBAHHS;

CCpCIMHBL OTPE3K4, | HOHATIHH BEIOOD u | 4)ycTaHaBIMBAThH NPUYUHHO- | 4) BIIaZicHue 0a30BBIM

YPaBHCHHC Tpynosoe MOCTPOSHHE CIIE[ICTBEHHBIE CBS3M, TPOBOJAUTH | MOHATHWHBIM  aIlapaToM

(urypsr; BOCIIMTAHHC. JalbHEHIIeH JIOKA3aTENBHOE paccyXaeHue, | M0 OCHOBHBIM pasjienam

YpaBHCHUC Hcnons3oBanue WHJUBUYaJIbHON YMO3aKIIOYEHNE (MHIYKTHBHOE, | COMEpKaHUS;

OKDPY>XKHOCTH; MaTEMaTUYCCKUX | TPacKTOPHH JCAYKTUBHOE W 10 aHAJIOTMH) M | S5)CHCTeMaTHYecKue 3HAHHS

ypaBHEHUE 3HAHUM T 00pa3oBaHUS Ha | JeNIaTh BBIBOIBI; 0 (urypax u ux cBOWCTBAX;

HpHMOfI; yrﬂo];oﬁ peucHus baze OPUCHTUPOBKHU 5) YMCHUEC WUTIOCTPUPOBATH 6) MMPAaKTUYCCKU

K03 duIHEHT IPAKTHYECKHX B MUpe npodeccuii | U3yYeHHBIC IOHSATUS M CBOMCTBA | 3HAYMMBIC TE€OMETPHUICCKUE

psMOit. 33124 i ¢uryp, omnpoBepratb HEBEpPHbIC | YMEHUS W HABBIKH, YMECHUE




IlIonarue Bexropa. | MHTEIIEKTyabH
I'naea 4. Moayns (anuHa) 0€ BOCIIUTaHHUE.
Bexkmoput BekTOpa. PaBHble OcBoenue
BEKTOPBI. 0a30BBIX
Komnuneapnsie MaTE€MaTUYECKUX
BEKTOPBI. IOHATUHI
Koopnunatsr TpymoBoe
BEKTOpA. BOCIITMTaHHUCE.
CIIOKEeHHE U Hcnonp3oBanue
BBIYUTAHME MaTEMAaTNYECKUX
BeKTOpOB. 3HAaHUHW OJIs1
YMHOXkeHUs PEIICHHA
MPaKTUYCCKUX
BEKTOPA HA YHCIIO. | o0
CkansipHoe
MIPOU3BEICHNE
BekTOpoB. KocnHyc
yriaa MeXIy AByMs
BEKTOPaMH.
I'naea 5. JBmkenue OcTeTHYECKOE
T'eomempuue | (nepemeleHue) BOCITUTaHHE.
cKue ¢burypsi; dopmupoBaHue
npeoodpazoea | NapaeIbHbIA MPEJCTABICHUH O
Hus IIEPEHOC; OceBas M | KpacoTe
LEHTpAJIbHAS npeoOpa3oBaHuil
CUMMETPHS;
IIOBOPOT;
TOMOTETHS;
nogobue uryp.
Iloemopenue | Hayantbcs HHuTennexTyaabHOE
u NPUMEHSTH BOCIIUTAaHUE. 3a-
cucmemamu3 | TEOPETUUECKUN KpEIICHHE
ayus marepua, GasoBbIx
yueonozo M3y4eHHBIN BY MATEMaTHHCCKIX
Mamepuana | Klacce, OCHOBHbIE SHaHHH

CIOCOOBI PeLIeHHS
3aj7a4 Ha MPAKTUKE

podeCCHOHATBHBI
X TPEAMOUTECHUH C
y4eToOM
YCTOMYUBBIX
IIO3HAaBATCIBbHBIX
MHTEPECOB, a TAKKe
Ha OCHOBE
(dhopmupoBaHUs
YBAXKXUTEIIBHOI'O
OTHOLIICHUA K
TpyLy,  pa3BUTHE
OombITa Y4JaCTusd B
COIMANIEHO
3HAYUMOM TPYIE;
4) yMEHHe
KOHTPOJIMPOBATH
nporiecc u
pe3ynbpTaT yaeOHOM
U MaTeMaTH4EeCKOH
JIeSITeLHOCTH,
5)KpUTHYHOCTD
MBIIIJICHUS,
WHUIHATUBA,
HAXOIYHBOCTb,
AKTUBHOCTh
penieHuu
TFeOMETPUIECCKUX
3aau.

pu

YTBEPKICHUS;
6)KOMIICTEHTHOCTh B 00JacTH
UCIOJIb30BaHMsI HH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;
7)nepBoHaYaNbHBIE  IIpEACTaBIe-
HUA 00 wuAeIXx W O MeToaax
TFEOMETPUHU KaK 00 YHHBEPCAJIbHOM
S3bIKE HAyKH W TEXHUKH, O
CpENCTBE MOJEIUPOBAHHUS SIBJICHUI
Y TIPOIIECCOB;

8) YMEHHE BHUIETH
TEOMETPUIECKYIO 3a1a9y B
KOHTEKCTE TPOOJIIEMHON CHUTYyaIlu
B JPYrMX  JOUCIHUIUIMHAX, B
OKpY>Karolllen KU3HU;

9) YMEHHE HAXOIUTh B
Pa3TUYHBIX HCTOYHHUKAX
uHpopMaIHI0, HEOOXOAUMYIO IS
perIeHus MaTeMaTHIECKUX
mpoOyieM, W TIPEACTaBIATH €€ B
MOHATHOW  QopMme, TPUHUMATH
pelIcHre B YCJIOBHSIX HEIOIHOM
WIA H30BITOYHOM, TOYHOM HIIM
BEPOSTHOCTHOM HH(POPMAIINH;

10) YMEHHE  [OHUMATh U
UCIIONIb30BATh MaTeMaTU4YecKue
CpeICTBa HATISAHOCTH (YEPTEXH,
TAONUIBI, CXEMBI W JOp.) JUIA
WIUTIOCTPALIUH, HHTEPIPETAIIHH,
apryMeHTall}H;

11) yMEHHE BBIIBUTATH

TUIIOTE3bI IIPU PCIIECHHUU 3aJad H

[IOHUMATh  HEOOXOIUMOCTH  HX
MIPOBEPKHU;
12) MMOHUMaHUE CYIIHOCTH

AJITOPUTMUYICCKUX HpCILHI/ICaHI/Iﬁ nu
YMCHUC ,Z[eﬁCTBOBaTB B
COOTBCTCTBUU C MPECAIIOKCHHBIM
aAJITOPUTMOM.

MPUMEHSATh MX K PEIICHUI0
TEOMETPUUECKUX u
HEr€OMETPUUECKUX 3a]ad,
a UMEHHO:

- n300pakaTh
(UTypHI Ha MJIOCKOCTH;

- HCIIONIb30BaTh
TEOMETPUYECKUN A3BIK JJIA
oMM CaHUs MIPEIMETOB
OKPYXKAIOIIEro MUPA;

- U3MEPSITh  JITUHBI
OTPE3KOB, BEIIMYUHBI
VTJIOB, BBIYUCIISATh
IIOIIA U (BUTYD;

- pacro3HaBaTth u

n3o0pakatb  paBHBIE |
NoJI00HBIE QUTYPBL;

- BBIITOJIHATH
HOCTPOCHUS
reOMETPUIECKUX (GUTyp ¢

ITOMOIIBIO
JIMHEU KU,
- YUTATh H
HCIIOJL30BaTh
nHpOpMaIHio,
MPECTaBICHHYIO Ha
gepTexax, cxemax;

- MPOBOJIUTH
MPAKTHIECKUE PACUETHI.

OUPKYIS |

KonTponpHas
pabota Ne4
«Bekrope»

KonTtponsHas
pabota Ne5
«I"'eomerpuuec
KHe
npeobpazoBaH
us»

Hrorosas
KOHTPOJIbHAs
pabota




Ka.]IeHI[apHO-TeMaTH‘leCKOC NJAHUPOBAHHUE 110 I'COMETPUH

Ne /i Tema XapaKTepncuTnRa SCHOBHI)IX BUI0B JI€ATCIbHOCTH YYCHHKA (Ha YpoBHE IJIaH (l)aKT
YueOHBIX JelCTBHIl)
IlepBasi yerBepTh 18 yacon
I'naea 1. Peuwenue mpeyzonvnuxos — 17 uacoe
1. Tpuronomerpuueckue pyHknuu yrimaot 0°m10 dopmynupoBaTh OnpeeICHNs CUHYCa, KOCHHYCA, TAHTeHCa, KoTaHreHca yria | 1-5.09
180° ot 0° 1o 180°. ®opmyIpOBaTh U Pa3bICHATH OCHOBHOC
2. Tpuronomerpuuec kue QyHkimu yria ot 0°m0 | TPUTOHOMETPUYECKOE TOXKAECTBO. 1-5.09
180°. BoruncnsaTe 3HaueHNEe TPUTOHOMETPUUECKON (QYHKIIMU yTiia 10 3HaYeHHIO
Pemrenne 3anau OJIHO U3 €ro 3a/laHHbIX (QYHKIIUH.
3. Teopema kocuHycoB DopMyIHpOBaTh U I0Ka3bIBATh TEOPEMY KOCHHYCOB. 6-
[MpuMeHsTs TEOpEeMy KOCHHYCOB MIPU PEIICHUU 3a/1a4. 12.09
4. Teopema xocunycoB. CreacTBus u3 DopMynMpOBATh U AOKA3bIBATE TEOPEMY CHHYCOB. 3aIMCHIBATh U 6-
TEOPEMbI KOCUHYCOB JOKa3bIBaTh (QOPMYIY pajguyca OKpYKHOCTH, ONMCAHHOM OKOJIO 12.09
S. Teopema kocuHycoB. Pemenue kiiroueBbIx TPEYroJIbHUKA. 13-
3aja4 [IpumeHsTh TEOpEMY CHHYCOB M (OPMYITY paguyca OKpYKHOCTH, OTIMCAHHOM 19.09
6. Teopema kocunycoB. Pemienne 3anau OKOJIO TPEYrOJIbHUKA IIPU PELICHUH 3a]1a4. 13-
Pemats TpeyronbHUKH. 19.09
7. Teopema cunycoB 3anuchIBaTh U 10Ka3bIBaTh GOPMYIY JUIS HAXOXKICHUS TLIOIIAAN 20-
TpeyrojabHuka. [IpuMeHsaTs hopMyny Uit HAXOXKICHUS TLIOIIAAN 26.09
8. Teopema cunycoB.CleACTBUS U3 TEOPEMBI TPEyTOIbHAKA TIPH PELICHHH 3a/1a4. 20-
CHHYCOB 3anuchIBaTh M A0Ka3bIBaTh (Gopmyny ['epoHa, GOpMyIIbI 11 HAXOXKICHUS 26.09
9. Teopema cunycoB.Pemienne 3anau TJIOIIAIU TPEYTOJIbHUKA, GOPMYITY I HAXO0KICHHS TUTOIIAIN 21.09-
MHOT'OYTOJIbHHKA. 03.10
10. Pemenne TpeyroibHuKos. 11 2 Tu saza4 [TpumensTh GOpMYIBI At HAXOKAEHUS TUIOIIAIU TPEYroJbHUKA U (GOpMyITy (2);28
11 PellIcHne TpeyroNbHIKoB.3 n 4 Trn sa1ad JUTSL HAXOXKACHUS TUI0MAA MHOTOYT0JIbHUKA ITPU PELICHUN 3a/1a4 0 4'_
10.10
12. dopmyia UITHAXO0XKICHUS TUIOIIAAN 04-
TPEYroJIbHUKA 10.10
S= ; absiny
13. dopmyna Ui HAXO0XKASHUS TII0LIAIN 11-
TPEYroJbHHUKA. 17.10
Pemnienne kinro4eBbIX 3a1a4
14. DopMmyJIbl VISl HAXOXKACHUS TUIOLIAIU 11-
17.10

TpeyroabHuka (hopmyna ['epona,S = ‘;—l;c
S=pr)




15. DopMyIIbl U1 HAXOXKACHUS TUTOLIATN 18-
TpeyronbHUKa. Penenue 3amau 24.10
16. [ToBTOpEHKE U CUCTEMATH3AIHS YIeOHOTO 18-
Marepualia o Teme 24.10
«PelieHne TpeyroJbHUKOBY
17. KonTpoasnaspabora Ne 1 25-
«Pelienne TpeyroJbHUKOBY 31.10
TI'nasa 2. Ilpasunvuvie mnozoyzonsnuku (10 uacos)
18. OcHOBHas LieJib — pPacUIuPUTh U CUCTEMATH3UPOBATh CBEJICHUS O 25-
[TpaBUsIbHBIE MHOTOYTOJIEHUKH 31.10
MHOTOYTOJIbHUKAaX U OKPY>KHOCTSIX. :
Bropasi yerBepTh 14 yacos
19. CBoiicTBa IpaBUIILHBIX dopMynHpoOBaTh ONPEACICHUE PABUILHOIO MHOTOYTOJIbHUKA. 08-
MHOTOYTOJIbHUKOB TTosiCHATD, YTO TaKOE LEHTP U LIEHTPAIBHBIN YroJl MPaBUJILHOIO MHOTOYTOJIbHUKA. 14.11
20. DOopMyIIBI AISTHAXOKICHHS PAIHYCOB DopMyIIpOBaTh CBOMCTBA MPABUIBHOIO MHOIOYTI'OJIbHUKA. 08-
OTIMICAHHOM ¥ BITMCAHHOH OKPYKHOCTEH Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX MHOTOYTOJIbHUKOB. } 14.11
3anuceIBaTh U JOKa3bIBATh q)OpMy.HI)I JJI1 HaXOXKACHUSA paanyCOB BIIMCAHHOU U
MPaBUJILHOTO MHOTOYTOJIbHUKA . .
OIMMCaHHOU OKPYXXHOCTEU NPaBUIIBHOI'O MHOI'OYT'OJIbHHKA.
21. [TocTpoenne npaBUIIBHBIX MHOTOYTOJIbHUKOB L 15-
IIpumeHsTh CBOMCTBA MPABHIIBHOTO MHOTOYTOJIbHUKA MIPU PEIICHUH 3a/1ad. 2111
CTpouts ¢ IIOMOIIIBIO HUPKYIII U JIMHEHKH TTPaBHILHBIC TPEYTOIEHUK :
22. JlnmrHa OKPY>KHOCTH POH? Py P peyr ’ 15-
YCTBIPEXYTOJIbHUK, INECTUYT' OJIbHUK. 21.11
3anmuChIBaTh U Pa3bICHATH (POPMYIIBI JUTHHBI OKPYKHOCTH, JUTHHBI IYTH OKPY>KHOCTH. .
23. [Inomanes kpyra 22-
[IpumensaTs ¢hopMyTy JTHHBI OKPY>KHOCTH, (POPMYITY JUTUHEI TyTH OKPYKHOCTH, 98.11
o4 (hopmyny momamy Kpyra, GopMyiy TUTOMAIN CEKTOpa MPH PEISHUH 3a1ad. TIPH 22'
. Jnuna okpyxHocTH. [lnomans kpyra pEIIIEHUH 337121, -
28.11
25. Jnuna okpyxHocTH. [lnomanps kpyra 29.11-
5.12
26. [ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTO 29.11-
Marepuaa 1o TeMe 5.12
«IIpaBriIbHBIE MHOTOYT'OJIbHUKHNY
27. KonTponpsHaspabora Ne 2 06-
«ITpaBUIILHBIE MHOTOYTOJIHUKH» 12.12
I'nasa 3. /lexapmoswt koopounamot (12 uacos)
28. Paccrosnue Mex 1y IByMsl TOUKaMH C OcHOBHafA LieJib — MO3HAKOMUTh YYAUIUXCS C MOHATUEM JAEKAapPTOBBIX 06-
3aIaHHBIMHU KOOpAMHATaAMU KOOPJMHAT Ha MIOCKOCTH, BBIBECTH (hOPMYJIBI KOOPIUHAT CepepuHbl oTpeska | 12.12
29. Koopaunatsl cepeanHbl oTpe3ka MPACCTOSTHUSL MEX Y TOUKAMHU, 3aKPENUTh UX B XOJ€ pPEUICHUs 3a/1a4. 13-
BbIBECTH ypaBHEHHS OKPYKHOCTH U TIPSIMOM. 19.12
30. Paccrosnue Mex1yAByMsl TOUKaMH C 13-
19.12

3aIaHHBIMU KOOPJAWHATAMMU.




Koopaunarsl cepenunsl oTpeska. Pemenue
3a1a4

31 VYpaBuenue puryps 20-
26.12
32. VYpaBHEHUE OKPYKHOCTH 20-
26.12
Tperbsi yeTBepTH 22 Haca
33. YpaBHeHUE OKpPYKHOCTH. Pemienue 3aiau OnuchIBaTh IPSIMOYTOIBHYIO CUCTEMY KOOPIUHAT. 3alMChIBATh U JI0KA3bIBaTh 10-
(hopMyITBI pacCTOSTHYSI MEKIY ABYMsI TOUYKaMH, KOOPJIMHAT CEPEMHBI OTPE3Ka. 16.01
34. YpaBHEHHE TTPAMOA [IpumMeHsTH GOPMYITBI PACCTOSHHS MEKAY JIByMS TOYKaMH, KOOPJAWHAT CepeINHBI 10-
OTpe3Ka MpU PELICHUH 3a]1aY. 16.01
35. YpaBHeHI/Ie pr{MOi?I. Pemenunesagau ®dopmynHpoBaTh onpeaeacHre ypaBHEHUS (GUryphl. BEIBOIUTH ypaBHEHUE 17-
OKPY>KHOCTH. 23.01
36. VYrnoBoi koddurmeHTIpamMon Hcnonb30BaTh ypaBHEHHE OKPYKHOCTH IIPU PEILIEHUU 3a]a4. 17-
BriBoguTh 0011IEE YpaBHEHHE TIPSIMOMA. 23.01
37. Heo6X011MMO€e HI0CTaTOUHOE YCTOBUE Hcnone30BaTh ypaBHEHUE NPSAMON IIPH PEIIEHUHN 33714, 24-
apaILIENEHOCTHIIPAMBIX dopMynrpoBaTh HEOOXOIUMOE H ZIOCTATOHOE YCIIOBHS MapajuIebHOCTH ABYX 30.01
38 TTOBTOPEHIE U CHCTEMATH3AIHS YIEOHOTO NpSMbIX. BEIBOAUTE ypaBHEHHE IIPSMOH € YIIIOBBIM KO3 dunreHToM. J[oka3pBaTh 24-
MATEpHAIE 110 TeMe HE0O0XOINMOE U JOCTATOYHOE YCIOBHE MapaIUIENbHOCTH BYX HPSAMBIX. 30.01
Hcnonb30BaTh ypaBHEHUE MPSIMOH € YTIOBBIM KOG (OUITHEHTOM MPH PEIICHNH 3a/1a4.
«JlexapToBbI KOOPJIMHATHD»
39. KontponsHaspadborta Ne 3 «JlekapToBbI 31.01-
KOOPJIMHATBI» 06.02
I'nasa 4. Bexkmopuwi (15 uacos)
40. [TonsiTue BekTopa OCHOBHasl IeJIb — MO3HAKOMHTD YYAIIUXCS C JIEMEHTAMH BEKTOPHOM aareOpsl 1 31.01-
UX TPUMEHEHHEM [UTs PEIICHUsI TEOMETPUYECKHX 3a1a4, chHOPMUPOBATH YMEHUE 06.02
41, [Tonsitue Bexkropa. Pemenue 3amnau MPOU3BOIUTH OIEpaLIMK HaJl BEKTOPAMHU. 07-
OnuceIBaTh MOHATHUSA BEKTOPHBIX U CKaJSIPHBIX BenmuuuH. Mimmoctpuposats nonstiue | 13.02
42. KoopaunaTel BeKTOpa BekTOpa. @OpMyIUPOBATH ONPEACICHHS MOYJI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, | 07-
PaBHBIX BEKTOPOB; CBOMCTBA PaBHBIX BEKTOPOB. 13.02
43. C105KeHHEBEKTOPOB PewaTe 3anaun, Ucnonb3ysi HOHATHE BEKTOPA. 14-
®dopMynHupoBaTh OnpeereHre KOOPANHAT BEKTOPa; CBOWCTBA KOOPAWHAT PaBHBIX 20.02
44, BrlunTaHUEeBEKTOPOB BCKTOPOB. 14-
OnpenensiTe KOOPIUHATHI BEKTOPA, 33JaHHOTO KOOPAWHATAMH €T0 HaJalla ¥ KOHIA; 20.02
45, CIO’KEHHE U BEIYMTAHHE BEKTOPOB CPaBHHBATH BEKTOPHI, 3aJaHHBIE KOOPJAMHATAMH; HAXOAUTh MOJYJIb BEKTOPA, 21-
3a/IaHHOT'0 KOOPIWHATaMH. 27.02
46. CII0KeHHE UBBIYUTAHNE BEKTOPOB. DopMyIMpOBaTH ONPEAETICHUS CYMMBI U PA3HOCTH BEKTOPOB; CBOWCTBA CIIOKEHHS 21-
O606IAIOMHiTYPOK BEKTOPOB, KOOPAWHAT BEKTOPA CYMMBI ABYX BEKTOPOB. 2702
a7 VMHONeHUE BEKTOPA HA THCIIO [IpumMensTH IpaBUIIa TPEYTOJIBHUKA U TIapauIeiorpaMMa JUIs CIIOKEHHsT BEKTOPOB, 28.02-

OPpUMCHATH CBOMCTBA CI0XKCHUS BCKTOPOB, IPABUJIO CIIOKCHUSA U PAa3HOCTHU BEKTOPOB,

06.03




48. CBolicTBa KOJUTMHEAPHBIX BEKTOPOB 3aJJaHHBIX KOOPJIMHATAMH IMPH PEIICHUH 3a]a4. 28.02-
DopMyTHPOBATEH ONPEACTCHNE YMHOKEHHSI BEKTOPA Ha YKCITO; cBoMicTBa yMHOKeHus | 06.03
49, YMHOKEHHE BeKTOpa Ha uucio. Perenune BEKTOpa Ha 4ucio. J{oka3piBaTh TeOpeMy 00 YCIIOBHH KOJUIMHEAPHOCTHU JABYX 07-
3a1a4 BEKTOPOB. 13.03
50. CKaJSIPHOE IPOM3BELCHHE BEKTOPOB YMHOXaTh BEKTOpP Ha YUCIIO; IPUMEHATh CBOMCTBO KOJJIMHEAPHBIX BEKTOPOB, 07-
HPaBHJIO YMHOXCHUSI BEKTOpa, 3aJ]aHHOT0 KOOPIMHATAMH, HA YHCIIO, CBOWCTBA 13.03
51. VoI MEKITy BEKTOpaMHu YMHO)KEHHSI BEKTOPa Ha YKCIIO NP PEIICHUH 3a1a4. 14-
dopMyITUpOBaTh OMPEACICHHE CKAJISPHOTO IPOM3BEICHUSI BEKTOPOB; CBOMCTBA 20.03
52. CKaTApHOE POH3BE/ICHIE BEKTOPOB. Perenne CKQJISIPHOT'O IIPOU3BEIEHHUS IBYX BEKTOPOB, IIEPIIEHAUKYIISIPHBIX BEKTOPOB. 14-
sazau Haxonutk KoCMHYC yrila MEXAY ABYMsI BEKTOPAMH. 20.03
[IpuMeHsTH yCIIOBHE IEPICHANKYIAPHOCTH ABYX HEHYIIEBBIX BEKTOPOB U POPMYITY
: 21-
53 [lopTopenne u cucTeMaTn3aLHsy1€OHOrO CKQJISIPHOT'O IIPOU3BEIEHHUS IBYX BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU; IPUMEHATH 2703
Marepuaia no reme «BekTopbh» (bopMyIity KOCHHYCa yrila MKy BEKTOPaMH, CBOMCTBA CKAJISIPHOTO POU3BEICHHUS '
54. KonTtponbraaspabora Ne 4 «BekTopsi» BEKTOPOB IPU PEIICHAHN 3a/1a4. 21-
27.03
YeTBepTas 4eTBepTh 16 yacon
TI'nasa 5. I'eomempuueckue npeoopazosanus (11 uacos)
95. JBwxenue. [TapannensHbIil mepeHoc OcHOBHast [eJIb — MO3HAKOMHTH YYalIuXCsl ¢ IPUMEPAMH F€OMETPHYECKUX 04-
npeoOpa3oBaHMA 10.04
56. CBoiicTBa mapajjIeNIbHOTO IEepeHoca Crpouts 00pa3sl u npoodpasbl GpUryp npu NapajuieIbHOM IIEPEHOCE. 04-
[IpuMeHATs IOHATHE MapaIJIeTFHOTO TIepeHoca U CBOMCTBA MapauiensHoro nepeHoca | 10.04
57. CBoiicTBa napajjieNIbHOTO MIEPEHOCca MpH [Ipy peIIeHnn 3a1ad. 11-
peleHny 3a1a4 OmnuceiBath npeobpazoBaHue GUIyp — oceBasi U LEHTPaIbHAs CHMMETPHSL. 17.04
58. OceBas CUMMETpHS DopMynHpPOBATH ONPEACICHUS TOUCK, CHMMETPUYHBIX OTHOCHUTEIBHO TOYKU U 11-
npAMOi; GHUTypsI, nMeromeil ock (LIEHTP) CHMMETPHH; CBOHCTBA OCEBOM CHMMETPUH. | 17.04
59 OceBas cuMMeTpust. Pelenne 3aad Jloka3pIBaTh TEOPEMY O CBOMCTBE OCEBOM CUMMETPHH. 18-
BIMTOJTHATH TOCTPOCHUS C TOMOIIBIO OCEBOM U IIEHTPATBHOW CHMMETPHUH.
B 1 ! . 24.04
60 L{eHTpabHAs CHMMETDHS [TpuMeHSTh TOHATHE OCEBOH CUMMETPHH U CBOMCTBO OCEBOW CUMMETPHHU MPH 18-
pei€eHnu 3aaad4. 24.04
61 TToBopot OnuckiBaTh mpeodpazoBanue GUryp — moBopoT. PopMyITupoBaTh U TOKA3bIBATH T
' TEOpEeMy O CBOWCTBE MOBOPOTA. 30.04
62, Tomorerus. Tloao6ue Guryp BEIMOMHATH TOCTPOCHUS ¢ TOMOIIBIO TOBOPOTA. [[pUMEHSTH MOHATHE TTOBOPOTA U o5
‘ CBOMCTBO MOBOPOTA MPH PEIICHUH 3a]1aY. 30.04
OnuckiBaTh npeodpa3oBanus Guryp — romoterus, nopodue. @opmMyIupoBaTh :
63. I'omotertus. [lonobue duryp. Pemmenne 3anau peoop uryp . ’ PMYITHDP 02-
orpesieNieHrne mogo0HbIX GUTYp; CBOMCTBO roMoTeTHH. J[0Ka3bIBaTh TEOPEMBI O 08.05
CBOMCTBE TOMOTETUH, 00 OTHOIICHHUH TUIOMIA/ICH MOJOOHBIX TPEYTOJIbHUKOB. :
64. KonTtponsHaspadora Ne 5 C o 02-
TPOUTH (GUTYPY, TOMOTETHUYHYIO TAHHOH, ¢ 3aaHHBIM KO3()(DUITMEHTOM TOMOTETHH. 08.05
«'eOMETPHYECKHE NPEOOPa3OBAHHS [TpuMeHSTh TOHSATHS TOMOTETHH U TIOA00HS (GUTYp U MX CBOWCTBA MPH PEIICHUH '
3aa4
Iloemopenue u cucmemamuzayus yueonozo mamepuana (5 yacon)
65. TpeyronpHuku. Pemenue TpeyrojbHUKOB. OcHoOBHasl eJIb — CUCTEMaTH3UPOBATH U 00OOIINTE 3HAHUS U YMEHHUS 32 KypC ‘ 09-




66. YerbipexyroabHuky. [IpaBunbHbie
MHOTOYT'OJIbHUKU

67. JlexapTOBBI KOOpAMHATEL. BEKTOPBI.

68. ['eomeTpuueckue mpeoOpa3oBaHuUs

reomeTpuu 9 Kiacca v OTpadbOTaTh YMEHUS U HABBIKM PELICHUS 3a/1a4.

BoruucnsaTs 3HaYeHHE TPUTOHOMETPHYECKON (PYHKIMH yTiia 10 3HAYSHUIO OAHOU U3
ero 3aJaHHbIX GyHKUHHA. [[puMeHsITh TeopeMy KOCHHYCOB, TEOPEMY CHHYCOB U
(dhopmyny panuyca OKpYKHOCTH, OITMCAHHOW OKOJIO TPEYTrOJIbHHUKA, (POPMYJIIBI AJIS
HaXOKACHUSI IJIOIAAN TPEYTONbHUKA U (POPMYITY [T HaXOXKACHHS III0IAIN
MHOTI'OYTOJIbHUKA MPH pellieHnH 3a1ad. PemaTe TpeyroabHUKH.

[IpuMeHsTH CBOMCTBA MPAaBUIIBHOI'O MHOTOYTOJIbHUKA. [[pUMEHSATH POpMYIIBI: IITHHEL
OKPY>KHOCTH, JJTUHBI AYTH OKPY’KHOCTH, TUIOIIAIU KPYyTa, IUIOMAIN CEKTOpa MpH
pelleHuu 3aaad.

[IpumMeHs T GOPMYITBI PACCTOSHHS MEKAY IByMS TOYKaMH, KOOPJAWHAT CEpEINHBI
OTpe3Ka IMpH peleHny 3a1a4. Vicronp30BaTh ypaBHEHHE OKPYKHOCTH, ypaBHEHHE
npsMOH, ypaBHEHHUE MPSIMOM C YrIOBBIM KO3(D(QUIIMEHTOM MPH PEIISHNH 3a/1a4.
Pematp 3aa4n, CONb3ys MOHATHE BEKTOPA.

15.05

15.05

16-
22.05

22.05




Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJ1bTATOB
JIJ1s1 OLIEHKU IUTAHUPYEMBIX PE3YJIBTATOB JAHHOW IIPOrpaMMOM IIPEAYCMOTPEHO UCIIOJIb30BAHUE:
® BOIIPOCOB U 33JaHUH JJIs1 CAMOCTOSTEIBHON ITOATOTOBKH;
e 3aJaHUM JUId MOJArOTOBKU K UTOTOBOM aTTECTALNM;
® TECTOBBIX 3aJaHUs JUIsl CAMOKOHTPOJIS;
Buibl KOHTPOJIS U pe3yabTaTOB O0yUEHUS
1. Tekymuii KOHTPOJIb
2. Temarnyeckuii KOHTPOIIb
3. UTOroBbIii KOHTPOJIB
Metoab! 1 (HOpMBI OPTaHU3AINH KOHTPOJIIS
1. Vcraslii onpoc.
2. MomHomornveckasi popmMa yCTHOTO OTBETA.
3. TIuceMeHHBIH ompoc:
1) MaremaTuueckuii TUKTaHT;
2) CamocTosTenbHas paboTa;
3)KonTpomabHas paboTa.
Oco0eHHOCTH KOHTPOJISI H OLIEHKHU N0 MaTeMaTHKe

Texyiuit KOHTPOJIb OCYIIECTBIIAETCS KaKk B MUCHbMEHHOM, TaKk U B YCTHOUM (hopMe NpU BBHINOJTHEHUU
3aJjaHUi B TETPAIH.

[TuceMeHHbIE pabOTHI MOYKHO MPOBOJUTH B BHUJIE€ TECTOBBIX WIJIM CAMOCTOSTEIBHBIX paboT Ha Oymare
Bpemst paGoThl B 3aBUCUMOCTH OT CIOXKHOCTU paboThl 5-10 wmm 15-20 munyt ypoka. IIpu 3TOM BO3MOXKHO
BBEJ/ICHUE OILIEHKH «3a 00lllee BIevaTieHne OT MUCbMEHHOM paboThl» (aKKypaTHOCTb, SCTETHKA, YUCTOTA, U
T.J.). Ta OTMETKA JOMOJIHUTENbHAS U B )KYPHAJ BBIHOCUTCS TI0 XKEJIaHUIO peOeHKa.

W TOroBbIif KOHTPOJIb MPOBOIUTCA B (POPME KOHTPOJIBHBIX padOT MpakTHUecKoro Tuna. B atux pabdorax
C Hayaja OTAEIbHO OLICHUBACTCS BBINOJIHEHHUE KaKIOTO 3aJaHMs, a 3aTEM BBOAUTCA UTOroBas oTMerka. [Ipu
TOM HUTOrOBas OTMETKAa SBJSETCA HE CpPEeJHUM OajllloM, a ONpEeleNseTcsl C Y4eTOM TeX BUAOB 3aJaHUH,
KOTOpBIE JUISl JAHHOM pabOoThI SABJISIOTCS OCHOBHBIMH.

Kpurepun oneHkn ypoBHA 10CTHKEHU 00yUAIOIIHXCH

OueHkKa yCTHBIX OTBETOB 00y4al0IIuXcst

OTBeT OlleHNBAETCHA OTMETKOM «5», eCJIN YyYeHUK:

- TIOJIHO PACKPBLI COJIep)KaHue MaTepualia B 00beMe, MPelyCMOTPEHHOM MTPOrPaMMON B Y4eOHUKOM;

- M3JI0KUJI MaTeprajl rPaMOTHBIM SI3bIKOM B OTIPEICTICHHOM JIOTHUECKOU MOCIIeI0BATEILHOCTH, TOYHO

HCIIOJIB3YSl CHIEIUATBHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

- MPABUIILHO BBITIOJIHWI PUCYHKH, YEPTEKH, COMYTCTBYIOIINE OTBETY;

- MMOKa3aJl yMEHHUE WILTIOCTPUPOBATH TEOPETUUECKUE TIOJOKEHUSI KOHKPETHBIMH MPUMEPAMU, IPUMEHSATh
UX B HOBOM CUTYyalluu MIPU BBIMIOJHEHUHU PAKTUYECKOTO 3aJaHUS;

- IPOJEMOHCTPUPOBAJl YCBOCHUE paHEE U3YUCHHBIX COMYTCTBYIONIUX BOMIPOCOB, CPOPMHUPOBAHHOCTD U

YCTOWYMBOCTH UCIOJB3YEMbIX IIPU OTBETE YMEHUN U HABBIKOB; OTBEYANl CAMOCTOSTENLHO 0e3

HABOJISIIKUX BOIIPOCOB YUUTETIS;

- BO3MOKHBI OJIHA-/IB€ HETOYHOCTH IPU OCBEILIEHUH BTOPOCTEIIEHHBIX BOPOCOB MJIM B PUCYHKAX,

YepTekax U T.JI., KOTOPbIE YUEHUK JIETKO UCIPABUII 110 3aMEYaHUIO YUUTEIS.

OTBeT OLlEHMBaeTCs 0TMETKOI «4», eciin:

- YIOBIIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OTMETKY «5», HO TIPH TOM MMEET OJIUH U3 HEJAOCTATKOB
(B M3TOXKEHUH JIOMYIIEHbI HEOONbIINe MpoOembl, He NUCKA3UBIIHE COAEPKaHUE OTBETA WM JOMYIICHBI
OJIMH-/IBa HEI0UETa TPH OCBELIEHUH OCHOBHOTO COJAEP>KaHHS OTBETA, UCIPABICHHBIE ITOCIE 3aMEYaHuUs
YUHUTENA);

- JIOTYIIEHHI OITuOKa Wik OoJiee JBYX HEJJOUETOB MPH OCBEIICHUH BTOPOCTETIEHHBIX BOTIPOCOB WIIH B
PUCYHKAX, YEpPTEkKAaX, JIETKO UCIPABJIEHHBIX 10 3aMEUYAHUIO YUUTEIIA.

OtmeTKa «3» CTaBUTCSA B CIEIYIOUINX CIyJasX:

— HEMOJHO WM HEMOCJIEeI0BaTeIbHO PAcKphITO COJepKaHHWe MaTepuaia, HO IOKa3aHO oOIee
IIOHMMAaHWE BOIpOCa U NPOJAEMOHCTPUPOBAHBI YMEHHS, AOCTATOYHBIE AJs JaJIbHEMIIEro yCBOEHUS
MIPOrPaMMHOTO MaTepuana;



— UMEJINCh 3aTPyIHEHHS WM JOMYIIEHbl OIIMOKA B OIpPEICICHUH TIOHATUH, HWCHOJIb30BAHUU
CIELMAIbHOM TEPMMHOJIOTMH, YEPTEXkKaX, BBIKJIAAKAX, HCIPABICHHBIE IOCIIE HECKOJIbKHUX HAaBOJIAIIMX
BOIIPOCOB YUMTEJIS;

— yyanuiics He CHpaBWJICS C MPUMEHEHHEM TEOPHHM B HOBOW CHTYallMH TPH BBINOIHEHHU MPAKTHYECKOTO
3aJaHusl, HO BBIITOJHIII 331aHHsI 00s3aTEIHOTO YPOBHS CIIOKHOCTH IO TaHHOHU TeMe;

— IIpU 3HAHUM TEOPETUYECKOIO0 MaTepHuallia BbISBICHAa HENOCTaTOYHas C(OPMUPOBAHHOCTH OCHOBHBIX
YMEHUH U HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJIEIYIOLIUX Caydasx:

- HE PaCKpbITO OCHOBHOE COJIepKaHie ydeOHOr0 MaTepuaa;

- oOHapyXeHO HE3HaHWE WM HETMOHUMAaHWE YYCHHUKOM OoJiblieid wWiu Haubojiee BaXXHOHW dYacTu
y4eOHOTO MaTepHaa;

- JIOTYIIEHbI OIIMOKHU B ONpEAEICHUN MOHATHUH, IPU UCIOJIb30BAHUN MaTEMaTUYeCKOM TEPMUHOJIOTHH,
B PHUCYHKaX, 4YepTekax, B BBIKJIAJKaX, KOTOpPbIE HE HCIPABJIEHBI IOCJIE€ HECKOJIbKUX HABOJSIINX
BOIPOCOB YUUTEIS.

Ot1meTka «1» cTaBUTCS, €CJIH:
- YU€HHUK OOHapYKUJI TIOJTHOE HE3HAHKME U HEMOHUMAaHHUE U3yd4aeMoro y4eOHOTo MaTeprasa Wik He CMOT
OTBETHUTh HU Ha OJIMH U3 MOCTABJIEHHBIX BOMPOCOB [0 U3y4aeMOMY MaTepHray.

Ouemca KOHTPOJIBHBIX U CAMOCTOATE/IbHBIX MIHCHbMECHHBIX paﬁoT

OtMmerka "'5" craBuTCsl, ecIM YUYCHHK:
- BBITOJIHUJ paboTy 6€3 OIIMO0K U HEJI0UETOB B TPEOYEMOM Ha «OTIMYHO» 00BEME;
- JIOMTYCTHJI HE 00JIee OJTHOTO HEJ0UeTa B TPEOYyEeMOM Ha «OTIIMYHO» 00beMe;

Owmetka ""4" craBuUTCS, €CJIM YUY€HHK BBITOJIHUI padOTY MOJHOCTHIO, HO JIOTYCTHII B HEH:
- He 6oJiee OTHOM HEerpyOOii OIITMOKH M OJTHOTO HEJ04YeTa B TpeOyeMOM Ha «OTIUYHO» 00bhEME;
- WK He 00Jiee TpeX HEJOUETOB B TPEOYEMOM Ha «OTIIMYHO» 00bhEME.

Ometka "3" craBUTCS, €CJIM YUEHHUK MMPABHIIBHO BBITIOJHUI HE MEHEE MTOJIOBHHBI PAOOTHI
WM JIOTYCTHIIL:

- He 6oJiee IBYX rpyOBIX OIIMOOK B TPEOYEMOM Ha «OTIUYHOY» 00BEME;

- WK He 0oJiee 0THOM rpy0oH 1 0THOM HerpyOoi OmMMOKKM M OJHOTO HEIOYETa,

- WK He 00Jiee IBYX-TPeX HErpyObIX OMHOOK;

- WJIW OJTHOM HerpyOoil oIIMOKH U TPeX HEJJOUETOB;

- WY TIPU OTCYTCTBUU OMIMOOK, HO TIPY HAIUYUH YETHIPEX-TISITH HEJOUETOB.

OTMeTKA «2)» CTABUTCS, €CJIN:
- JIOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, MTOKA3aBIIIKE, YTO YUalIHIiCcs He BiaJeeT 00s3aTeIbHbIMU
YMEHUSIMH 110 JAHHOM TeMe B MOJIHOM Mepe.

OtMmeTka «1» cTaBUTCSL, €CJIN:

- pa60Ta TIOKa3aJjia MOJIHOC OTCYTCTBUC Y yHaIlICTOCA 00s13aTeILHBIX 3HAHUH 1 YMeHI/Iﬁ o HpOBepHeMOI\/’I
TEMC HUJIKM 3HAUYUTCIIbHAsA 4aCTb pa6OTI:>I BBITIOJIHCHA HC CAMOCTOATCIIBHO.

O0mas kiaccupukanus ommoO0K
I'pyObIiMu cuMTaIOTCH OIIMOKH:
e HE3HAHME ONPE/CIICHUS OCHOBHBIX TOHATHI, 3aKOHOB, IIPaBUJI, OCHOBHBIX IOJIOKEHUI TEOPUH,
He3HaHue (GopMyIl, OOIIETIPUHSITHIX CUMBOJIOB 0003HAYSHUN BEJIMYMH, €AUHUI] UX U3MEPEHHUS;

HE3HaHUE HAMMEHOBAHUM €IUHULl U3MEPEHUS,

HEYMEHUE BBIJICIIUTH B OTBETE INIABHOE;

HEYMEHUE IPUMEHSATH 3HAHUs, aJITOPUTMBI JUIS PELIEHUs 3a/1a4;
HEyMEHHE JieNlaTh BBIBOJIBI M 0000IIeHNUS;

HEYMEHHE YUTATh U CTPOUTH TPaPUKH;

IIOTEPsl KOPHS WU COXPAHEHUE IIOCTOPOHHETO KOPHS;



otOpaceiBanue 6e3 00BsICHEHUH OJTHOTO U3 HHX;
paBHO3HAYHBIE UM OIIIUOKHY;

BBIYHCITUTEIIbHBIC OIIMOKU, €CITH OHH HE SBJISIFOTCS OITUCKOI;
JIOTUYECKUE OITHOKH.

K HerpyObIM ommdkam cjiegyeT OTHeCTH:

® HETOYHOCTH (OPMYIMPOBOK, OTPEACICHUH, TIOHSITHIA, TEOPHA, BbI3BaHHAs HEMOJHOTOW OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEAEIAEMOrO MOHATHS WIN 3aMEHOM OJIHOTO - JABYX U3 3THX IIPU3HAKOB
BTOPOCTEIICHHBIMY;

® HETOYHOCTH rpaduka;

e HEpalMOHAJIBHBIA METOJ PEIICHMS 3a4a41 WM HETOCTATOYHO IIPOIyMAHHBIN IJIAaH OTBETA
(HapyllIeHuEe JIOTUKH, [T0AMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMHU);

e HepalMOHaJIbHbIE METO bl PaOOTHI CO CIIPABOYHON U IPYTOM JIUTEPaATypOit;

e HEyMEHHE pelaTh 3a7auu, BHIIOIHSTh 3aJaHus B 0011EM BUJIE.

Henoyeramu siBisiloTCs:
e HepalMOHaJIbHbIE MPUEMbI BBIYUCIIEHUHN U TPE0Opa30BaHMUIA;
e HeOpe)KHOE BBIIIOJIHEHUE 3aMKCel, yepTekel, cxeM, rpaguKoB.

KpuTepml BBICTABJICHUHA OILICHOK 34 MPOBEPOYHBIC TECTHI
¢ Bpewms BeITIOHEHUS paOOTHI: HA YCMOTPEHHUE YIUTEIIA.
e Omenka «5» - 96 — 100 % mpaBHIIEHBIX OTBETOB,
«4» - 80-95%,
«3» - 60-79%,
«2» - meHee 59% npaBUIILHBIX OTBETOB.



YueOHo-MeTOANYECKOE 00ecieueHre 00pPa30BaTeILHOIO Npouecca

Mep3ask A.I'. Maremaruka: nporpammsl: 5 — 9 kiacesl / A.I'. Mep3mnsik, B.Bb.Ilononckuit, M.C.
SAxup, E.B.Byniko. — M: Benrana I'pad, 2013.

Mep3ask A.I'. T'eomerpusi: 9 knacc: ydeOHHMK [UIsl ydammxcs oOmieoOpa3oBaTeIbHBIX
opranm3aumii / A.I'.'Mep3isik, B.b. [Tononckuit, M.C. fxup — M: Benrana-I"pag, 20109.

Mepsasik A.I'. T'eomerpusi: mumakTHueckue Marepuwaibl: 9 Kimacc: mocoOue iss ydaniuxcs
obmieoOpazoBarenbHbIx opranu3aimii / A.I'. Mepsnsk, B.b.Ilomonckuii, E.M. PabunoBuu u ap. — M:
Benrana-I'pad, 2019.

Byuxo E.B. I'comerpus: 9 xiacc: meromuueckoe nocodue / E.B. Byiko, A.I'. Mep3isk,
B.b.ITononckuii, M.C. SIkup — M: Benrtana-I'pad, 2019.

Mumenko T.M. I'eomerpus. Ilnanupuemsie pesynaptarsl. Cucrema 3agaHuil. 7 — 9 kmacchl:
nocobue uIs yuuTened o0meoOpazoBaTenbHbIX yupekacHuin /| Mumenko T.M.: mox pen. I.C.
Kosanesoii, O.b. Jlorurosoii. — M: Tlpoceemenne, 2014. — (PaboTaem 1o HOBBIM CTaHIapTaM).
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