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I. MHOACHUTEJIBHAS 3AITIMCKA

Pabouas mporpamma no yuebHomy npeamety "l'eomerpus” mis oOyuaromierocs 9
kiacca ¢ OB3 (PAC) cocTtaBieHa Ha OCHOBE OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBI OC-
HOBHOTO 0o011ero oopazoBanust MBOY «II-MCOO 1. [IpoBuaeHus» B COOTBETCTBUHU C Tpe-
ooBanusamu DenepallbHOrO rocyAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAapTa OCHOBHOTO
obirero obpazoBanus (nanee — CraHmapt, yTBep>KIeHHOro mpukazom MunoOpHayku Poc-
cum ot 17 nexabpst 2010 r. Ne 1897» ¢ BHEceHHeM U3MeHEeHHMi), yueOHoro miaHa Ha 2021-
2023 yu.r

[Iporpamma pa3paborana Ha ocHoBe TpeboBaHuil PI'OC ocHOBHOTrO 001IETO 00pa30-
BaHUs, NMPEIbIBISIEMBIX K CTPYKTYpE, COIEPKAHHUIO U pe3yJbTaTaM OCBOEHHS y4eOHOTO
npenMera «['eomerpusi», a Takxke TpeboBanuit denepanbHOr0 rocyIapcTBEHHOr0 00pa3o-
BaTeJIBHOrO CTAaHIapTa OCHOBHOTO M cpeaHero obpaszoBanus st neteit ¢ PAC B ycnoBusx
MHKJIIO3UBHOTO 00Pa30BaHUs C YYETOM CIIEAYIOLIUX JOKYMEHTOB:

- @enepanbHblil 3aKk0H OT 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoii
Oenepanun" ¢ usMeHeHusiMu Ha 16 anpens 2022 roaa.

- [Tpuxa3z MunucrepctBa npocsenierust PO Ne69 ot 11 ¢despans 2022 roga «O BHe-
ceHuu u3MeHeHul B [lopsaok opraHu3anuy ¥ OCyIIECTBICHUS 00pa30BaTENbHON AESITENb-
HOCTH 110 OCHOBHBIM OOIIIE00pa30BaTENbHBIM MPOrpaMMaM — 00Opa30BaTEbHBIM MPOTPaM-
MaM HauyajJbHOTO OOIEro, OCHOBHOTO OOIIET0 U CPEIHEro oOIIero oO0pa3oBaHU», YTB.
npukazom Munnpocsenienus PO ot 22.03.2021 Ne 115.

- GenepanbHOTO rocyAapCTBEHHOIO 00Pa30BATENBLHOIO CTaHAAPTa OCHOBHOI'O OOILIEro
obpazoBanus ([Ipuka3 Munnpocsemnienust Poccun ot 31.05.2021r. Ne 287, 3apeructpupo-
BaH MunucrepctBoMm toctuimu Poccuiickont @enepaunu 05.07.2021 1., per. HOMEp -
64101);

- IIpukaza MunuctepctBa obpazoBanus Poccuiickoii ®@enepanuu ot 09.03.2004 Ne
1312 «O6 ytBepxkaeHuu denepaibHOro 6a3MCHOrO yueOHOTO TUIaHA M NMPUMEPHBIX y4eO-
HBIX TIJIAHOB JJis 00111e00pa3oBaTenbHbIX yupexaeHuii PO, peanusyronmx nporpaMmsl 00-
niero oOpa3oBaHus» ¢ BHeceHueM m3meHenuil (IIpukaz MunucrtepcTBa npocsenieHus: Poc-
cutickoit ®enepanmm ot 11.12.2020 Ne 712 "O BHeceHMH M3MEHEHUM B HEKOTOpBIC dee-
panbHbIE TOCYIapCTBEHHBIE 00pa3oBaTeIbHbIE CTAaHAAPTHI 001ero oOpa3zoBaHuUs MO BOMPO-
caM Bocniutanus oOyyvaromuxcs'. (3apeructpuponan 25.12.2020 Ne 61828);

- [IpumepHOUM mporpaMMbl BOCIIUTAHUSI;

- [Ipukaza MunuctepctBa npocsemienust PO ot 12.11.2021 Ne 819 «O6 yTBepxkaeHun
[Topsanka popmupoBanus penepaibHOro NepeuHs yueOHUKOBY;

- [lucekma Munucrepctsa npocsetmienus ot 11.11.2021 Ne 03-1899 «O6 obecrieueHnun
y4eOHBIMH W3JIaHUsAMH (YUYeOHHKAMU M y4eOHBIMH TOCOOMsIMHU) oOywaromuxcs B 2022/23
y4eOHOM TO/1y»;

- Canurapubix npaBui 1 HopMm CanlluH 1.2.3685-21 "I'uruennueckue HOpMaTUBBI U
TpeOoBaHUA K oOecreueHn o 0e30MacHOCTH U (M) OE3BPETHOCTH I YeIoBeKa (PaKkTOpPOB
cpensl obuTaHus", yTBepKIEHHBIMU MTOCTAHOBIEHUEM | JIaBHOTO TOCYIapCTBEHHOTO CaHU-
tapHOro Bpada Poccuiickoit ®@enepanun ot 28 ssuBapst 2021 r. N 2 §;

- Canutapubix npasuin CII 2.4.3648-20 "CaHuTapHO-3I1IEMHOIOTHYECKUE TpeOoBa-
HUS K OpraHu3aiisM BOCIUTAHUA U OOYUYCHHMsI, OTJbIXa U O3/0POBJICHUS ACTEH M MOJIOJE-
Ku'", YTBEPKJIEHHBIMU MOCTAHOBJICHUEM [ J1aBHOTO rocy/1apcTBEHHOTO CAHHUTAPHOTO Bpaya
Poccutickoit denepanun ot 28 centsiops 2020 r. N 28;

- HopmartuBHO-1IpaBOBBIX akTOB JlemaprameHTa 0Opa3oBaHUS W HAayKu YyKOTCKOTO
aBTOHOMHOTO OKpYTa;


http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938/%D1%84%D0%B0%D0%B9%D0%BB/749/10.12.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_1897.pdf

- HopMaTHBHO-TIpaBOBBIX aKTOB YIIPABJIEHUS COLMAIBHON MOJUTUKU aIMUHUCTPALIMH
[IpoBuaenckoro I'O YykoTCKOro aBTOHOMHOI'O OKpYTa;

- OcHOBHOI 00pa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO 00I1ero odpazoanuss MbOY
«I-UCOO 1. IIpoBuaeHus»;

- Yeraa MBOY «1I-UCOO 1. [IpoBunenus»;
- AZTanTUPOBAaHHON OCHOBHOM 00II€00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00-
pa30BaHMA Ul IETEW C pacCTPOMCTBOM ayTHCTHYECKOTO CIEKTPA, YTBEP)KIACHHOM IpHKa-
3oM aupekropa MBOY «IlI-U COO n. [IpoBuaenus» Ne01-06/94 ot 16.06.

OcHoBHas JIuTEpaTypa

1. T'eomerpus. CoopHUK pabouux mporpamm. 7-9 kiaccel: yued. mocodbue A oo1eoo-
paszoBar. opranusanuii / coct. T.A.Bypmucrposa.— M.: IIpocserienune, 2018.

2. Teomerpus: 7—9 k. /JI. C. Atanacss, B. @. byry3os, C. b. Kagommes u np. — M.:
IIpocsemenue, 2014.

3. 3uB b. I'I'eomeTpust: nunakt. matepuansl: 7 k1. / b. I'. 3uB, B. M. Meitnep. — M.:

[Tpoceemenue, 2011,

4. Wzyuenue reomeTpud B 7, 8, 9 Kitaccax: MeTOJ, peKOMEHIallUu: KH. 1yist yuutens / JI.
C. Artanacsh, B. ®. Byry3os, 0. A. I'mazkos u ap. — M.: IIpocsemenue, 2011.

5. MensaukoBa H. b. lunaktudyeckue marepuansl 1o reomerpuu: 7 kiacc: ®I'OC / H.
b. MensHukoBa, I'. A. 3axapoBa. — M.: Dk3ameH, 2016.

6. Mumenko T. M.I'eomeTpus: Temarnueckue Tectol: 7 KiI. / T. M. Mumenko, A. Jl.
bnuakoB. — M.: [Ipocsemenue, 2011.
7. ['eomerpusi: pabouast terpanb: 9 k. / JI. C. Artanacsu, B. @. By—rty3os, 0. A.
I'maskoB, U. U. FOnuna. — M.: TIpocBemenue, 2011.
8. 3uB b. I. 'eomerpus: munakt. marepuansl: 9 k. / b. I. 3uB. — M.: [Ipoceemenne, 2011.
9. Mumenko T. M. T'eomerpusi: Temarudeckue Tecthl: 9 k1. / T. M. Mumenko, A. JI.
bnunkoB. — M.: IIpocsemenue, 2008.
HNupopmaninoHHble cpecTBa
HNudopmannonubie cpeacraa

1. www.edu.ru llenTpanbpHbiii 06pa3oBaTEeNbHbIN MOPTAIL.
www.school.edu.ru Poccuiickuii 061eo06pa3zoBaTenbHbIN MOpTal.
www.fipi.ru @enepanbHbId HHCTUTYT NEAArOTMYECKUX U3MEPECHUM.
www.math.ru lHTepHeT-TioiiepKKa yunuTeneil MaTeMaTHKH.
mat. 1september.ru CaiiT razetsl «Matemaruka. 1 ceHTSIOps.
www.int-edu.ru MTHCTHTYT HOBBIX TEXHOJOTHIA.
www.math.ru/lib Bonbmas 6ubnmnoreka
OBnasenne OOYYAOIIMMHUCS CHUCTEMON TeOMETPUYECKUX 3HAHUH U yMEHHM
HEO0OXOMMO B MOBCETHEBHOM JKU3HU, JUTSI U3YUEHUSI CMEXKHBIX JUCIUTLINH U MPOIOKEHUS
oOpa3zoBaHusl.
IIpakTnyeckasi 3HAYMMOCTh IIKOJIBHOTO Kypca TeoMeTpuu OOyCJIOBJIEHA TEM, YTO €ro
O00BEKTOM SBIIAIOTCS MPOCTPAHCTBEHHBbIE (POPMBI M  KOJIMYECTBEHHBIE OTHOIICHUS
JEUCTBUTENIBHOTO MHpa. ['eomeTpuueckass TOATOTOBKA HEOOXOoIUMa Il TOHUMAaHUS
MPUHIUIIOB YCTPONUCTBA M MCHOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCIIPUSATUS HAYUHBIX U
TEXHUYECKUX TMOHATHI M ujeld. MaremaTuka SIBIETCS S3bIKOM Hayku M TexHUku. C eé
MOMOIIIBIO MOACIUPYIOTCS M U3YYAIOTCS SBJICHUS U MIPOIIECCHI, TPOUCXOAIINE B IPUPO/IC.
['eomeTpus sSBIAETCS OAHUM U3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIIeYnBaET
U3yueHUe JpyruX AUCHUIUIMH. B mepBylo ouepeabr H5TO OTHOCUTCS K IpeaMeram
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH K (hu3mke. Pa3BuTHE JIOrMUECKOTO MBIILUICHUS
oOydJaromuxcs TMpu OOYYEHHH TEOMETPHH CIOCOOCTBYET OCBOCHHUIO IPEIMETOB
rymMaHuTapHoro nukia. lIpakTuueckue ymMeHUss M HaBbIKM T'€OMETPUUYECKOr0 XapakTepa

Noohkowd



HEOOXOAWMBI 1  TPYAOBOM  NEATENBHOCTH H  NPO(PECCHOHATBHOW  IMOATOTOBKU
IIKOJIBHUKOB.

Pa3zputne y oOyuarommxcsi NpaBUIIbHBIX IPEJICTABIECHUN O CYIIHOCTH M NPOUCXOXKACHUU
FEOMETPUYECKUX aOCTpPAKUUM, COOTHOUIEHWH pEaJbHOrO M HJICAIBHOTO, XapaKTepe
OTpPaXEHUsSI MATEMATHYECKOW HAyKOW SABJIEHUW W MPOLECCOB PEATBHOIO MHpPA, MECTE
r€OMETPUM B CHCTEME HAayK M POJM MaTeMAaTHYECKOrO0 MOJEIMPOBAHHUS B HAy4YHOM
NO3HAHUU U B IMPaKTUKE CIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS
oOydJaromuxcsi, a Takke (OPMUPOBAHUIO KAauyeCTB MBIIIIEHUS, HEOOXOAUMBIX s
ajlanTalyuy B COBpEMEHHOM MH(POPMAIlMOHHOM OOIIECTBE.

I'naBHOM menbI0 IIKOIBHOTO 00pa3oBaHMs SBISETCS pa3BUTHE peOeHKa Kak
KOMIIETEHTHOM JIMYHOCTH IIyTEM BKIIOYEHHS €ro B pa3JIMYHble BHJbI IIEHHOCTHOMN
YEJIOBEUECKOM JIeATEIbHOCTH: Yyueba, MO3HAHUS, KOMMYHHUKALHMs, MIpodhecCHOHATbHO-
TPYAOBOH BBIOOp, TUYHOCTHOE CaMOpPAa3BUTHE, LIEHHOCTHbIE OPHEHTALMHU, IOUCK CMBICIOB
xu3HenesaTenbHoCcTU. C 3TUX NO3UIMI 00yUeHUe paccMaTpUBAETCs Kak MPOLECC OBJIAJICHUS
HE TOJBKO OIPEACICHHOM CYMMOM 3HAaHMM M CHCTEMOW COOTBETCTBYIOIIMX YMEHHU H
HAaBBIKOB, HO M Kak IpOLECC OBIAJACHMS KOMIETCHUMSIMH. [IpHOpUTETHBIMM LEIIMU
00y4eHHUs SBISIOTCS:

e @ponoKeHHe (HOPMUPOBAHUS IEHTPAIbHBIX MATeMaTHUYECKUX IOHITUN

(uucno,  BeJMYMHA, TreoMeTpuueckas  ¢urypa),  oOecrneduBaroMIMX
IPEEMCTBEHHOCTh U  MEPCIEKTUBHOCTh MareMaTH4ecKoro oOpa3oBaHUs
IIKOJIbHUKOB.

® TIOJBEICHUEC OOYYAIONIMXCS Ha JIOCTYITHOM Ui HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTHKA W OKPYXKAIOIIETO MHpa, TOHMMAaHUE MaTeMaTHKU
KaK 4acTH OOIIeH KyJIbTyphl YEJIOBEUCCTRA.

® DPa3BUTHE WHTEIUICKTYAJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOyYarommxcs,
MO3HABATCIbHOM AKTUBHOCTH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K
W3YYCHHUIO MAaTEMaTHKH.

e (opMupoOBaHHE YMEHHUs U3BJICKaTh WH(OpPMAIKIO, HOBOE 3HAHUE, pabOTaTh C
y4eOHBIM MaTEMaTHYCCKUM TEKCTOM.

® U3yueHUC MareMaTWKXH B OCHOBHOH IIIKOJIC HANpaBICHO Ha JOCTHKCHHC
CIEAYIOIIUX LEIICH:

® pa3BUTHE JIOTHYECKOTO W KPUTHYCCKOTO MBIIUICHUS, KYJIBTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

e (QopmupoBaHHEe Yy OOyYaIONUMXCS HHTEJUICKTYaJbHOH YECTHOCTH H
00BEKTUBHOCTH, CITOCOOHOCTH K MPEOIOJICHUIO MBICITHUTEIBLHBIX CTCPEOTHIIOB,
BBITCKAIOIIUX U3 OOBIJICHHOTO OIIbITA;

® BOCIHTAaHWUE  Ka4eCTB  JIMYHOCTH,  OOECICUYMBAIONIUX  COIUATBHYIO
MOOUIILHOCTB, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITCIILHBIC PEIICHHMS;

e (dopMHupoBaHME Ka4eCTB MBIILIICHUS, HEOOXOIMMBIX I aJanTalid B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE;

® pa3BHUTHE WHTEpPeca K MaTeMaTHYECKOMY TBOPYECTBY M MaTeMaTHYCCKUX
CIIOCOOHOCTEH;

e (opMHUpOBaHKE MPEJACTABICHUI O MAaTEMAaTHKE KaK 4acTH OOIICYCIIOBEUECKON
KyJAbTYpbl, O B3HAYMMOCTH MareMaTWMKH B Pa3BUTHH IMBWIM3ALUNA U
COBPEMEHHOTO OOIIEeCTRA;

® pa3BUTHE TPEJCTABICHUI O MareMaTWke Kak (opMe OMHMCAHUS U METOJE
MO3HAHUS JICHCTBUTEIBHOCTH, CO3JaHUEC YCIOBUH JUIsI TPUOOpETEHUs
MIEPBOHAYAJIEHOTO OIbITAa MATEMAaTHYECKOTO MOJICITMPOBAHUS;

e (QopMupoBaHue OOIIMX CMOCOOOB HHTEIJIEKTYaJdbHOU JCSATEIHHOCTH,



XapaKTePHBIX [JII MATEMaTUKU M SBISIIOIIMXCS OCHOBOM IIO3HABATEIIbHOMN
KYJBTYPbI, 3HAUUMOU JJIs1 pa3INuHbIX c(hep YeToBeueCcKol N1eITeIbHOCTH;
Baxueimein 3agadyed IMKOJBHOIO Kypca TeOMETPHUHM SBJISIETCA PA3BUTHUE
JIOTUYECKOTO MbINUIeHUs ydamuxca. Camu 0OBbEKThl TEOMETPUUECKUX YMO3AKIIOUCHUN U
MPUHATBIE B TEOMETPUM IpaBUja UX KOHCTPYHPOBAHUSI CHOCOOCTBYIOT (OPMHUPOBAHUIO
yMEHUIl 0OOCHOBBIBaTH W JIOKa3bIBaTh CYXKICHHUS, MPHUBOAUTH UETKHE OIMpECIICHHUS,
Pa3BUBAIOT JIOTUYECKYIO0 HHTYUIMIO, KPATKO M HAIJISITHO BCKPHIBAIOT MEXAHU3M JIOTUYECKUX
MMOCTPOEHUN M y4aT WX MPUMEHEHHIO. TeM caMbIM F€OMETpHUs 3aHUMAET BEAYIIEE MECTO B
GbopMUPOBaHMM  HAyYHO-TEOPETHUYECKOTO  MBIIUIEHUS  IIKOJBHUKOB.  PackpeiBas
BHYTPEHHIOI0 TapMOHHUIO MaTeMaTUKH, (OpMHUPYsS TOHHUMAHHE KpacoThl M U3SIIECTBa
MaTEeMaTHUYECKUX PACCYXJCHHH, CIOCOOCTBYSI BOCIPHUATUIO TEOMETPUUYECKUX (POopM,
YCBOCHUIO MOHATHSI CUMMETPUHU, T€OMETPHSI BHOCUT 3HAUUTEIBHBIA BKJIAJI B 3CTETUYECKOE
BOCIUTaHHe yuyanmxcsa. E€ u3yuenue pa3BuBaeT BOOOpaKeHUE MIKOJIHHUKOB, CYIIECTBEHHO
oboraimiaeT 1 pa3BUBAET UX MPOCTPAHCTBEHHBIE MTPEACTABICHUSI.

MecTo npeaMeTa B y4eOHOM ILIaHE

basucHslil yueOHbIM (00pa3oBaTeIbHBIN) IUIAH HAa U3YUYEHHE TeOMETpUH B 7-9 Kiaccax
OCHOBHOM IIKOJIBI OTBOJIMT IO 2 yU4eOHBIX Yaca B HeJeNto, Bcero 136 vaca 3a mosHbIi Kype
"I'eomeTpust" Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

Knacc Kom-Bo yacoB B HeeIIO Kom-Bo gacoB rojg
9 2 68
9 non 2 68
HUTOI'O: 136

Il. [lnanupyemble pe3yabTaThbl 0OCBOEHUsA Y4eOHOro npeamera ""I'eomerpus"

Ilnanupyemblie pe3yabTaThl

Juynocmmuule Memanpeomemnvie IlIpeomemmnoie
1) popmupoBanme peryJjasiTuBHbIC O0yuyarommiicss HAYyYHTCH:
OTBETCTBEHHOT'O obyuarowuecs Hayiamcs: | - CBOOOJHO OINEPUPOBATH T'€OMETPH-
OTHOIIICHUS k| 1) dQopmymupoBarh ¥ | YSCKUMHU TOHATHUSAMHU TIPH PEHICHUH
YYEHHUIO, TOTOBHOCTH | YJIepKUBaTh y4eOHYIO 3a- | 3a7a4 W TIPOBEJACHUH MaTeMaThye-
" CHocOOHOCTH | J1ady; CKHX PacCy’KJICHUI;
oOy4Jarommxcs K | 2) BbIOMpaTh JEHCTBUS B |- CaMOCTOSITENbHO (OPMYyIHUPOBATH
CaMOpa3BUTHIO U | COOTBETCTBUU C TIOCTaB- | OMPEACICHUS] TEOMETPUUECKUX (u-

caM000pa3oBaHUIO HA
OCHOBE MOTHBAIIMH K

JIEHHOU 3a71a4e€il U yCIIOBH-
SIMHU €€ peann3aluy;

TYp, BBIIBHUTaTh THUIOTE3bI O HOBBIX
CBOMCTBAX U MpU3HAKAX FeOMEeTpuye-

o0y4eHHI0 W  TO- | 3) MIAHUPOBAaTh MYTH JO- | CKUX (QUIYp U OOOCHOBBIBaTH WIIU
3HAHUIO, BBIOODY | CTHDKEHHS — 1Iefied, 0cCOo- | OmpoBeprath ux, 00001arh UM KOH-
JaJIbHEUIIEro 3HaHHO BBIOMpaTh HaMOO- | KPETU3UPOBATH PE3YIbTATHl HA HOBBIC
oOpa3oBanusi Ha 0ase | ee 3(p(HEeKTUBHBIE CIOCO- | KIACCHl (GUTYP, TPOBOIAUTH B HECIOXK-
OpPUEHTUPOBKHU B | Obl pemieHHs y4eOHBIX M | HBIX CIIydasiX KjacCUUKaIH QuUryp
mMupe mnpodeccuil M | MO3HABATENbHBIX 33]1a4; 10 pa3JIMYHBIM OCHOBAHMSIM;
npodeCCHOHANBHBIX | 4) TpeABUAETh YPOBEHb | - HCCIENOBATh UEPTEKH, BKIOYAS
NpeoYTEeHUH, YCBOGHMSI  3HAHWUW, €ro | KoOMOMHAUU QUryp, U3BIEKaTh, WH-
OCO3HAHHOMY BPEMEHHBIX  XapaKTepHu- | TEPIPETUPOBATh U MPEoOPa30BBIBATH
OCTPOEHHUIO CTHK; uHpOpMAIIMIO, TPEICTABICHHYIO Ha
WHIVBHUYaJIbHON 5) cocTaBiATh IUIAH U IO- | YEPTEXKAX;

o0pa3oBaTenbHON CJIEJIOBATENbHOCTh  JIeH- | - pemaTh 3aJauyd IeOMEeTPUYECKOro




TPAEKTOPUU C yYETOM
YCTOMYUBBIX
MIO3HABATEJbHBIX
MHTEPECOB;

2) hopMuUpOBaHHUE
L[EJIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUsA
HAayKd M OOILECTBEH-
HOW MPaKTHUKHU;

3) hopmupoBanue

KOMMYHHUKaTUBHON
KOMIIETEHTHOCTH B
o01IeHun u
COTPYJHUYECTBE  CO
CBEPCTHHKAMH,
CTapIIUMU H MJIaJ-
MU B
00pa3zoBaTeIbHOM,
0OIIECTBEHHO
MOJIE3HOH,  y4eOHo-
UCCJIEIOBATEIIbCKOM,

TBOPYECKON U IPYTHUX
BUJIAX JIEATEIHHOCTH;
4) ymenue SICHO,
TOYHO, TpPaMOTHO
u3JaraTh CBOM MBICIIH
B YCTHOM 51
NMCBMEHHOW  peun,
NOHUMATh CMBICIT
IIOCTaBJICHHOMN
3aJ]auu, BBICTPAUBATH
apryMEHTAIIHIO,
NPUBOANTH TPUMEPHI
U KOHTPIPUMEPHI;

5) KPUTHYHOCTb
MBIIIUICHUS, YMCHHE
pacro3HaBaTh
JIOTHYECKU
HEKOPPEKTHBIE
BBICKA3bIBAHHUS,
OTJIMYaTh  THUIOTE3Y
oT (akTa;

6) KpeaTHuBHOCTD
MBIIICHUS,
WHUIUATUBY,
HaXOTYMBOCTH,

AKTUBHOCTDb Inpu

CTBUI;

6) OCYIIECTBIISATh KOHTPOJIb
no o0pasily U BHOCUThH He-
00X0/IMMBbIE KOPPEKTUBBI,

7) aneKBaTHO OLEHUBATh
NPaBUJIBHOCTh WJIM OLIU-
0OYHOCTH BBITIOJTHEHUS
y4yeOHOU 3amauu, €€ 00b-
EeKTHUBHYIO TpPYIHOCTb H
COOCTBEHHBIE BO3MOKHO-
CTH €€ peLICHUS;

8) cnmyaTe cmocob mci-
CTBUSL U €r0 pe3yJbTaT C
3a/IaHHBIM ITAJIOHOM C IIe-
JIbI0 OOHApPY>KEHHsI OTKJIO-
HEHUM U OTIIMYMUMA OT 3Ta-
JIOHA;
ooyuarowuecs
B03MOHNCHOCb
ca:

1) onpenensaTe mocienoBa-
TEJIBHOCTh  MPOMEKYTOU-
HbIX IIel€il U COOTBET-
CTBYIOIIUX UM JICUCTBUM C
Y4€TOM KOHEYHOIO  pe-
3yJbTaTa;

2) TpenBUACTh BO3MOXK-
HOCTH TIOJMyYEHHUS KOH-
KPETHOTO pe3yjbTaTa mpHu
pellieHuu 3aj1ay4;

3) oCymecTBISITh KOHCTa-
TUPYIOUIMHA W TPOTHO3HU-
PYIOLIMK KOHTPOJb IO pe-
3yJbTaTy W TIO CIOCO0y
JICHCTBUS,

4) BblaenaTh U popmynu-
poBaTh TO, YTO YCBOEHO U
YTO HY)XHO YCBOUTb, OTpe-
JeSTh Ka4ecTBO M ypO-
BEHb YCBOCHHSI;

5) KOHILIEHTpUPOBATH BOJIIO
JUISL TIPEOJOJICHUSI WMHTEI-
JEKTyaJdbHBIX  3aTpYyJHE-
HUN U (QU3NYeCKuX Tpe-
IS TCTBUM;
NMo3HaBaTeJIbHbIE
obyyaowuecs Hayyamcs:
1) camocTosATENHHO BBIJIE-
J9Th ¥ (POPMYTUPOBATH
MO3HABATEJIHHYIO 11EJTh;

noayyam
Hay4umo-

COJIepXaHUs, B TOM YUCJIE B CUTYallU-
AX, KOTJla aJITOPUTM PELIECHUsI HE Clie-
IyeT SIBHO M3 YCJIOBUS, BBIIOJIHSITh
HEOOXOUMBIE JUIsl pEIICHUs 3a7auu
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUs, HC-
CJIEIOBaTh BO3MOXXHOCTh IPUMEHE-
HUS TE€OpeM U (POpMyJ ISl pelIeHUs
3a1ay;

- opMyIHpOBaTh U JI0Ka3bIBATh I'eO-
METPUYECKHE YTBEPKICHUS.

- OOBSCHATH, YTO TAKOE MHOTOYTOJIb-
HUK, €r0 BEPILIUHBI, CMEXHBIE CTOPO-
HbI, IMaroHaIu, U300paxkaTh U pacmo-
3HaBaTh MHOTOYTOJBHUKHM Ha 4YepTe-
’ax; TOKa3bIBaTh AJIIEMEHTHl MHOTO-
VIOJIbHUKA, €ro BHYTPEHHIOIO U
BHEIIIHIOIO 001acTH; (HOpMyIHpOBATH
OnpejieNieHue  BBIMYKJIOT0  MHOTO-
YTOJIbHHKA; U300paxaTh U pacro3Ha-
BaTh BBINYKJIbIE U HEBBIMYKJIbIE MHO-
TOyTOJIBHUKY; (HOPMYITUPOBATH U JIO-
Ka3bIBaTh YTBEPKIEHUE O CyMME YT-
JIOB  BBIIYKJIOTO MHOTOYT'OJIbHUKA;
OOBSCHATh, KaKu€ CTOPOHBI (BEpIIH-
HBI) YETHIPEXYTOJbHUKA HA3BIBAIOTCS
MPOTUBOMOJIOKHBIMU;  (DOPMYITHPO-
BaTh ONPEJIEICHUS TapajuieJorpaMmma,
Tpaneuuy, paBHOOEAPEHHOW U mps-
MOYTOJIBHOM Tparnenuu, npsMoyroib-
HUKa, poMm0a, KBajapaTa; M300pakaTh
U pacro3HaBaTh 3TU YETBIPEXYTOJb-
HUKH;, (POPMYIIMPOBATHh U JIOKA3bIBAThH
yTBepXKJIeHUs 00 UuX CBOMCTBaX U
NpHU3HAKaX; pellaTh 3aJayd Ha BbI-
YUCJIEHUE, 10Ka3aTeIbCTBO U MOCTPO-
€HHE, CBSI3aHHBIE C ATUMHU BUJAMH Ye-
THIPEXYTOJILHUKOB; OOBSICHATh, KaKHe
JIB€ TOYKM HAa3bIBAlOTCA CHUMMETpPUY-
HbIMM OTHOCHUTEJIBHO MpsAMOH (TOY-
K1), B KaKOM ciiyyae (urypa HazbIBa-
€TCsl CUMMETPUYHOW OTHOCHUTEIBHO
npsIMOM (TOYKM) U YTO TaKOE OCh
(ueHTp) cuMMeTpun (PUTypHI; TPUBO-
JTUTh TpUMepbl GUryp, o0anarimmx
oceBoi (ILIEHTpaJbHOM) CUMMeETpHEl,
a TaKkKe NIpHUMEpbl OCEBOM U IIEH-
TPaJIbHOM CUMMETPUH B OKpYXKaro-
e Hac 00CcTaHOBKe.

- OOBSICHAATh, KaK MPOU3BOAUTCS U3-




pereHnH
reOMeTPUUECKUX
3a/1ay;

7) ymeHHE
KOHTPOJIUPOBATH
IpoLecC U pe3ysbTaT
y4eOHOM Mmare-
MaTHYECKOU
NEeSITENbHOCTH;

8) ciocobHOCTH K
AMOLIMOHAIBHOMY
BOCTIPUSATHIO
MaTeMaTHYECKUX
00BEKTOB, 3aj1ad4,
pelieHui,
pacCyXIEHHM;

Y obyyarowuxcs Mo-
eym Ovimb cgopmu-
POBAHDL:

1) mnepBOHaYaJIbHBIE
NpEeACTaBICHUS O Ma-
TEMAaTUYECKOM HayKe
Kak cdepe yelnoBeye-
CKOM  JIeATENIHOCTH,
o0 sramax e€ pa3BH-
TUSI, O €€ 3HAYUMOCTH
JUIL  pa3BUTHUSl 1IUBU-
JM3AIH;

2) KOMMYHHKAaTHUBHAsI
KOMIIETEHTHOCTh B
OOILlIEHUH U COTPYI-
HUYECTBE CO CBEPCT-
HUKaMH B 00pa3zoBa-
TEJBLHOMH, y4eOHO-
HCCJIEI0BATEIbCKOM,
TBOPYECKOM U IPYTHUX
BUJAX JEATEIbHOCTH;
3) KPUTHUYHOCTH
MBIIIUICHUS, YMCHHE
pacro3HaBaTh JIOTH-
YeCKH HEKOPPEKTHBIE
BBICKQ3bIBaHUSA,  OT-
JWYaTh THUIOTE3y OT
daxkra;

4) KpEaTUBHOCTh
MBIIIUICHUS, WHUIHA-
TUBBI, HAXOTYMBOCTH,
aKTUBHOCTH TIPU pe-
HICHUH apumeTryie-
CKHX 3aJau.

2) WCHOJIb30BaTh OOIIHE
npuEMBbI pellieHus 3a/1ay,
3) npuUMeHATh NpaBHIIA U
MOJIB30BAThCSI MHCTPYKIIU-
SMH U OCBOEHHBIMH 3aKO-
HOMEPHOCTSIMU;

4) oCylIeCTBISTh CMBICIIO-
BOE YTEHUE;

5) co3naBaTh, NPUMEHSTH U
npeoOpa3oBbIBATh  3HAKO-
BO-CUMBOJIMYECKUE  CPEII-
CTBa, MOJIETIU U CXEMBI IS
pelieHus 3a1ay;

6) CaMOCTOSTEIBHO CTa-
BUTh IIEJIM, BHIOWpATh U
CO3/aBaTh AJNTOPUTMBI IS
penieHuss y4eOHBIX Marte-
MaTUYECKUX MPOoOseMm;

7) TOHUMATh CYUIHOCTb
QITOPUTMUYECKUX  TIPeI-
MACAHUM W yMEThb JIEH-
CTBOBAaTh B COOTBETCTBHUH C
PEITI0KEHHBIM an-
TOPUTMOM;

8) moHuMaTh U HCIOJIB30-
BaTh MaTeMaTUYECKUE
cpencTBa HATJISAHOCTH
(pUCYHKH, YEPTEKH, CXCMBI
U JIp.) Ui WUTFOCTPAINH,
UHTEPIpETAIlK, apryMeH-
TaIuH,

9) HaXOAWTHh B Pa3IUYHBIX
UCTOYHUKAX WH(OPMAIIHIO,
HEOOXOUMYIO ISl pelle-
HUS MaTeMaTUYCCKUX TPO-
0JieM, U TIPEJCTaBIATH €€ B
NOHSITHON (opMe; MPUHU-
MaTh PEIICHUE B YCIIOBUSIX
HETOJIHOW M H30BITOYHOM,
TOYHOM U BEPOATHOCTHOM
uHpOpMaInK;

obyuarowuecs nonydam
B03MOJICHOCMb  HAYHYUMb-
ca:

1) ycraHaBnuBaTh NPUYMH-
HO-CJIC/ICTBEHHBIE  CBSI3U;
CTPOUTHL JIOTUYECKUE pac-
CYXKIICHUs, YMO3aKIFO4YEHUs
(MHAYKTUBHBIC, JIEAYKTHB-
HbIC U IO aHAJIOTUH) U BbI-

MEpEHUE Jiomanei MHO-
rOyTOJILHUKOB; (HOPMYJIUpPOBaThH OC-
HOBHBIE€ CBOMCTBA IUIOIIA/IEH U BBIBO-
JUTh C UX MOMOIIbIO (HOPMYIIBI TIO-
niaield NpsMOyTOJIbHUKA, Mapalljiesno-
rpaMMa, TpEYroJIbHUKA, Tparelny;
(dopMynHpoBaTh U JOKa3bIBaThb TEO-
peMy 00 OTHOILIEHMHU IUIOIIAJEN Tpe-
YTOJIbHUKOB, UMEIOIIUX 1O PaBHOMY
yriay; (opMynupoBaTh U JAOKa3bIBaTh
teopemy lludaropa u obOpaTHyio eif;
BbIBOAUTHL (Gopmyiny ['epona s
IUIOLIAIM TPEYTOJIbHUKA; pellaTh 3a-
a4yl Ha BBIYHCICHUE U JI0OKA3aTElb-
CTBO, CBA3aHHbIE ¢ (OpMYyIaMH ILIO-
mazaei u reopemoit [udaropa.

- OOBACHATH MOHSATHE MPOMOPIIHO-
HaJbHOCTH OTPE3KOB; dop-
MYJIIPOBATh OMPECICHUS TOT00HBIX
TPEYTrOoJIbHUKOB U KO3 puItneHTa mo-
nobusi; (GopMynHpoBaTh M JOKa3bI-
BaTh TEOpPEMBbI: 00 OTHOILIEHUHU ILIO-
maied moJoOHBIX TPEYTOJIBHUKOB, O
MpHU3HAKaX IMOAO00USI TPEYTrOJIbHUKOB,
O CpedHEd JIMHUM TPEyroJbHUKA, O
MEPECeUeHUU MeIuaH TPEYroJIbHUKA,
O TMPOMOPIMOHANBHBIX OTpE3Kax B
PSIMOYTOJIBHOM TPEYroJIbHUKE; 00B-
SCHSTh, UTO TaKO€ METOJ Moao0us B
3a/1ayax Ha MOCTPOCHUE, U TPUBOAUTH
MpUMEphI TPUMEHEHHS TOTO METO/IA;
OOBSACHSTH, KAK MOKHO HCIIOJIb30BaTh
CBOMCTBa TOJOOHBIX TPEYTOJLHUKOB
B M3MEpUTEIBHBIX paboTax Ha MeECT-
HOCTH; OOBSICHATH, KaK BBECTU MOHSI-
THE TOJI00US ISl MPOU3BOJIBHBIX (PU-
ryp; GopmynupoBath onpejelieHue u
WUTIOCTPUPOBATh TIOHSATHSA CHHYCA,
KOCHMHYCa M TaHIe€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA; BbI-
BOJUTh OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKIAECTBO W 3HAUYCHMS
CHUHYCa, KOCUHYCa U TaHT'eHca JJIsl yT-
noB 30°, 45°, 60°; pewmarh 3amaum,
CBSI3aHHBIEC C MOJAOOUEM TPEyTOJIbHU-
KOB, NI BBIYUCJICHUS 3HAYCHUN TpH-
TOHOMETPUYECKUX (DYHKIMA HCTIOIb-
30BaTh KOMIBIOTEPHBIEC MPOTPAMMBI.

- HccnenoBaTh B3aMMHOE pacrosio-
KEHUE TIPSIMON M OKPYXKHOCTH; (hop-




BOJIBL;
2) hbopMupoBaTh y4eOHYIO U
00I11eN0Ib30BATENBCKY IO
KOMIIETEHTHOCTU B 00JIacTH
UCTIONB30BaHusA  UH(pOpMa-
IIMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTHIA
(MUK T-xoMmeTeHTHOCTH ),
3) BuIeT, MaTeMaTHue-
CKyI0 3ajady B JpyTux
TUCIUIUTNHAX, B OKpYXKa-
FOIICH KU3HU;

4) BBIIABUraTb THUIOTE3bI
IpU PEIIEHUH Yy4eOHBIX
3aJa4 M IIOHMUMATh HEOO-
XOJUMOCTh UX TIPOBEPKU;
5) mmaHupoBaTh U OCYy-
MICCTBIIATh JCATEIBHOCTD,
HANPaBJICHHYIO Ha pelle-
HUE 3a/1ay HCCIIEeI0BaTEIb-
CKOT'0 XapakTepa;

6) BEIOMpaTh HamboJee pa-
IIHOHAIBHBIE U A(DPEKTHB-
HbI€ CIIOCOOBI  pEIICHUS
3azay;

7) WHTEpIPETUPOBATh WH-
dopMaruu  (CTPYKTYpHpPO-
BaTh, TEPEBOJIUTH CILIOII-
HOM TEKCT B TaOMIly, Tpe-
3€HTOBATh MOJTYYCHHYIO
nHpOpMALIMIO, B TOM YHCIIE
¢ nomotpsto UKT);

8) oueHuBath uHDOpPMa-
U0 (KpUTUYECKAsl OICH-
Ka, OIIEHKa JOCTOBEPHO-
CTH);

9) ycranaBauBaThH IMpH-
YUHHO-CJIC/ICTBCHHBIC CBSI-
3M, BBICTPaWBaTh PacCyXk-
JIeHHUs, 0000IIEeHNS;
KOMMYHHUKATHBHbIE
obyuarowuecs Hay4amcs:
1) opranuzoBbIBaThH yueo-
HOE COTPYIHUYECTBO U
COBMECTHYIO JICATEIBHOCTb
C YYHTEJIEM W CBEpPCTHU-
KaMH: OIpPEAeIsATh ey,
pactpenensaTh (QyHKIUU U
POJI YYACTHUKOB;

2) B3auUMOJICHCTBOBaTh U

MYJIMPOBaTh ONPEACIECHUE KacaTelb-
HOM K OKPYXXHOCTH; (pOPMYJIHUPOBATH
U JI0Ka3blBaTb TEOPEMBI: O CBOWCTBE
KacaTeJbHOW, O MPHU3HAKE KacaTelb-
HOM, 00 OTpe3Kax KacaTelbHBIX, IPO-
BEIEHHBIX W3 OJHON TOYKHU; (HopMmy-
JIMPOBATHh MOHATHS LEHTPAIBHOTO YI-
Ja U TPagyCHOW Mepbl OYTH OKpPYXK-
HOCTH;, (OPMYJIHPOBATH W JOKa3bI-
BaThb TEOPEMBI: O BIMCAaHHOM YTIJIE, O
MPOU3BEJCHUN OTPE3KOB IepeceKa-
IOIUXCs XOpa; GopMyIUpOBaTh U J10-
Ka3bIBaTb TEOPEMBI, CBSI3aHHBIE C 3a-
MEUYaTEIIbHBIMU TOYKAMU TPEYrOJib-
HUKAa: O OHCCEKTpuce yria H, Kak
CIIEJICTBUE, O TIepeceYeHnn Ouccek-
TPUC TPEYTrOJbHUKA; O CEPEANHHOM
MEPIECHANKYIAPE K OTPE3Ky M, Kak
CJIEICTBHE, O MEPECEUCHUH CEPEIUH-
HBbIX MEPIEHIUKYJIIPOB K CTOPOHAM
TPEYroJIbHUKA; O TIEPECEUYECHUHN BBICOT
TPEyroJIbHUKA; dhopmynupoBaTh
ONpeNeTCHUsI OKPYKHOCTEH, BIIMCAH-
HOM B MHOTOYTOJBHHMK W OIMCAaHHOU
OKOJIO MHOTOYTOJIbHHKA; (HOpMYIIH-
poBaTh W JIOKa3bIBaThb TEOPEMBI; 00
OKPY>KHOCTH, BIIMCAHHOW B Tpe-
YTOJBHUK; 00 OKPY>KHOCTH, OTHCAH-
HOM OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE
CTOPOH ONMCAaHHOTO YEThI-
pPEXYTOJIbHUKA; O CBOMCTBE YIJIOB
BIMCAHHOTO YETBIPEXYTOJIbHUKA; pe-
aTh 3a/1a4¥ HA BBIYMCIICHUE, JIOKa-
3aTENBCTBO U MMOCTPOEHUE, CBSI3aAHHBIE
C OKPY>KHOCTBHIO, BIUCAHHBIMHU OIH-
CaHHBIMM TPEYTOJIbHUKAMH W YEThI-
PEXYTOJIBHUKAMU; UCCIIEA0BATh CBOM-
CTBa KOH(pUTrypaiui, CBS3aHHBIX C
OKPYKHOCTBIO, C TOMOIIbIO KOMIIbIO-
TEPHBIX ITPOTPAMM.

5. @opMynupoBaTh OIPEAECIECHUS W
WUTIOCTPUPOBATh TMOHSTUS BEKTOPA,
€ro JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB; MOTHBHUPOBATH BBEICHHUE
MOHITHUHA M JEHUCTBUM, CBSI3aHHBIX C
BEKTOpPaMH, COOTBETCTBYIOIINMU
pUMepaMu, OTHOCSIIUMHUCS K (Pu3u-
YECKMM  BEKTOPHBIM  BEJIMYUHAM,;
MIPUMEHSITh BEKTOPHI U JCUCTBUS Hal
HUMU TIPU PEHICHUH T€OMETPUUYECKUX




HaxoJUTh OOIIHE CIOCOOBI
paboThl; paboTaTh B TPYyII-
ne: HaxoJIuTh oOllee pe-
IIEHUE W paspelniaTtb KOH-
(GIMKTHI Ha OCHOBE COTJIa-
COBaHUs NMO3UIHAN U y4d€Ta
HWHTEPECOB; CITyIlIaTh
napTHépa; dbopmynupo-
BaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE;
3)IpOrHO3UpPOBATh BO3HUK-
HOBEHHE KOH(IMKTOB TMpHU
HAJIMYUK  Pa3HBIX  TOYEK
3peHus;

4) paspemarb KOHQIMKTHI
Ha OCHOBE y4&Ta MHTEPECOB
U TIO3UIIMI BCEX YYaCTHU-
KOB;

5) KOOpAMHHMPOBATH H
NPUHUMATD pa3Iu4HbIe
OO3UIIMA BO B3aUMOJIEU-
CTBUH;

6) apryMeHTHpOBaTh CBOIO
MO3UIUI0O W KOOPIUHUPO-
BaThb €€ ¢ MO3UIHUIMHU
napTHEPOB B COTPYIHUYE-
CTBE MNpU BBIPAOOTKE 0O-
IIEr0 peIIeHUus B COBMECT-
HOH JIeATEIbHOCTH.

3agad

Harasignasi reomerpus
BohinycKHUK HAYYHTCH:
1. Pacnio3naBath Ha yepTexax, pu-
CYHKaXx, MOJIETISIX U B OKPY>KAIOLIEM
MUpE IJIOCKUE U MTPOCTPAHCTBEHHBIE
reOMEeTpUYECKUE PUTYPBI;
2. Pacno3HaBaTh pa3BEPTKU KyoOa,
MPSIMOYTOJIBHOTO  MapaJljiesienunesa,
MPaBUIIbHON MUPAMUABL, IIWIMHAPA U
KOHYCa;
3. Onpenenars 1Mo JUHEHHBIM pa3Me-
paM pa3BEPTKU (UTYPHI JTHHEHHBIE
pa3Mepsl caMoil pUrypsl 1 Ha00OpOT;
4. Beauciath 00bEM IPSIMOYTOIBHO-
ro napasuieieluIenaa.
I'eomerpuyeckue Gpurypsi
BbINyCKHUK HAYUMTCS:
1. Tlonb30BaThCs SA3BIKOM T'€OMETPUU
JUIsl OMHMCAaHUsl MPEAMETOB OKpYKaro-
IIEr0 MUpa W MX B3aUMHOIO pacIo-
JIOKEHUS;
2. Pacno3HaBaTh W wu300paxkath Ha
yeprexax W pPHUCYHKaxX  TIeo-
MeTpuueckue (GUrypsl U UX KOHPUTY-
pauuu;
3.Haxonuth 3HAYeHUs IJIUH JIIAHEH-
HBIX 3JIEMEHTOB (PUTYp U UX OTHOLIE-
HUs, TpagycHy0 Mepy yriioB oT 0 1o
180°, mpuMeHsisi onpeaeneHus, cBO-
CTBa U MPU3HAKU QUTYpP U UX dJIEMEH-
TOB, OTHOIIEHUS (GUryp (paBeHCTBO,
moao0ue, CHMMETPHUH, IOBOPOT, Ta-
pajieNbHBIN IEPEHOC);
4. OnepupoBarh C HayajJbHBIMHU TIO-
HATUSIMU TPUTOHOMETPUU M BBINOJ-
HATH JJIEMEHTapHbIE OIepanuy Haj
GYHKUMSAMHU YTIIOB;
5. Pematp 3a1aun Ha J10Ka3aTeNIbCTBO,
ONMpasiCh HAa M3yYECHHbIE CBOMCTBA
buryp U OTHOIIEHUH MEXIy HUMHU U
NPUMEHsISI U3yYEeHHbIE METOJbl JOKa-
3aTEJbCTB;
6. Pematb Heclo0XHBIE 3a/1a4d HA IO-
CTpOEHHE, PUMEHSISI OCHOBHBIE aJIro-
PUTMBI TIOCTPOCHHUS C TIOMOIIBIO LIUP-
KYJISl U JIMHEUKU;
7. Pemats nmpocrenimme MmIaHuMETPH-
YecKHue 3aJ]a4l B IPOCTPAHCTBE.
N3mepenne reoMeTpuyecKuX BeJlu-




YMH

BbInyCKHUK HAYYHUTCH:
1. Mcnionp30BaTh CBOMCTBA U3MEpPE-
HUS JUIUH, TUIOLAJEH U YTJI0B IIPH
pELIeHUN 3a/1a4 Ha HaXO0KJICHUE JIJTU-
HbI OTPE3Ka, JJINHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH, TpayCHOU
MEpBHI yIJIa;
2. BpUucaaTe [QIUHBL JIMHEWHBIX
AJIIEMEHTOB (PUTyp M HUX YIJIBI, HC-
10JIb3ys (OPMyYJIbl JIMHBI OKPY>KHO-
CTU W [UIMHBl JyTH OKPY>KHOCTH,
dbopmynel TUIomanAeH Gpuryp;
3. Brruucnars mioniaau TpeyrojbHU-
KOB, MIPSIMOYTOJIbHUKOB, na-
pajieIorpaMMoB, Tpamneuui, Kpyros
U CEKTOPOB;
4. BpunuCIATH IMHY OKPY’KHOCTH,
JUIMHY TyTH OKPYHOCTH;
5. Pemiate 3aaun Ha J0Ka3aTeIbCTBO
C HCIOJIb30BaHUEM (OpMYJ JITUHBI
OKPY’KHOCTH W JUJIMHBI YT OKPYX-
HOCTH, GopMyJI TUIomanek guryp;
6. Pemarp mnpakTHueckue 3amaud,
CBA3AHHBIE C HAXO0XIEHUEM TI€o-
METPUYECKHX BETUYHH (HCIIONB3YS
py HEOOXOIUMOCTH CIPABOYHHUKHU H
TEXHUYECKHUE CPEJICTBA).

Koopaunarsi

BpInyCKHHUK HAYYUTCH:
1. BeiuncnaTs 1nuHy OTpe3Ka Io Ko-
OpAMHATaM €ro KOHIOB; BBIYUCIATH
KOOPJMHATBI CEPEIUHBI OTPE3Ka;
2. Ucnonp30BaTh KOOPAUHATHBIN Me-
TOJ JUIsl U3YUYEHUs CBOMCTB IPSIMBIX U
OKPY’KHOCTEH.

BekTopsl

BbInyCKHUK HAYYHMTCH:
1. OnepupoBaTh C BEKTOpAMH: HaXO-
JIUTb CYMMY U Pa3HOCTb JIBYX BEKTO-
pOB,  3aJaHHBIX  I'€OMETPHUYECKH,
HaxOJIUTh BEKTOP, PaBHBIM INpOU3BE-
JICHUIO 33JJaHHOTO BEKTOPA HA YHUCJIO;
2. HaxomuTp a1 BEKTOPOB, 3aJaH-
HbIX KOOpAMHATaMU: JUIMHY BEKTOpa,
KOOPJAMHATBI CYMMBI U PA3HOCTH JIBYX
u Oosiee BEKTOPOB, KOOPAWHATHI MPO-
U3BEICHUS BEKTOpa Ha YHUCIO, IIPU-
MeHsi MpU HEOOXOIHMMOCTH CcoueTa-
TEJIbHBIA, IEPEMECTUTEIIBHBIM U pac-




HpeI[eHHTeHBHLIﬁ 3aKOHBI,

3. Beruucnaro CKaJIAPHOC IIPOU3BCIC-
HHC BCKTOPOB, HAXOJAHUTH YIOJ MCIKIAY
BCKTOpaMH, YyCTaHABJIMBATHL IICPIICH-
JAUKYJIEAPHOCTD IIPAMBIX.

BhInyCKHUK NMOJYYUT BO3MOK-
HOCTb:
1. Bpraucisate 00bEMBI MPOCTpaH-
CTBEHHBIX T€OMETpUYECKUX (uryp,
COCTABJIEHHBIX U3 MPSAMOYTOJIbHBIX
napajuieenuIe/10B;
2. YrnyOuTh M pa3BUTh IpelCTaBie-
HUSA O MPOCTPAHCTBEHHBIX I'€OMETPH-
yeckux (purypax;
3. IlpuMeHATH NOHATHE pa3BEPTKH
JUISl BBITIOJTHEHUSI MTPAKTHYECKUX pac-
YETOB.
4. OBnaneTb METOJAMH PEIICHUS 3a-
Jad  HA  BBIYUCJIEHUA H  JIO-
Ka3aTeabCTBA: METOJOM OT IPOTHB-
HOTO, METOAOM IMOA00USI, METOJOM
nepebopa BapuaHTOB U METOJIOM TI'eo-
METPUYECKHX MECT TOYEK;
5. IlpmoOpecTd OMNBIT TpPUMEHEHUS
anreOpandeckoro W MpuodpecTH
OMBIT MPUMEHEHUs aaredpanyecKoro
U TPUTOHOMETPUYECKOrO amnmapara u
uael JBWKEHHUS MpPU PEUICHUU Teo-
METPUYECKHX 3a/1a4;
6. OBnageTh TPAIUIMOHHON CXEMOU
penieHus 3a7a4 Ha MOCTPOEHHUE C TO-
MOIIBIO HUPKYJIS U JIMHEWKU: aHalu3,
MOCTPOEHHE, J0Ka3aTeNbCTBO M UC-
CJIeIOBAHHUE;
7. Hayuutbcsl pemaTte 3aj1adyd Ha IO-
CTPOCHHUE METOJIOM T€éOMETPUYECKOTO
MecTa TOYEK U METOJOM MO I00US;
8.IlpuoOpecTr OMBIT HCCIACAOBAHUS
CBOWCTB TJIAHUMETPUYECKUX QUTYD C
MOMOIIBI0  KOMITBIOTEPHBIX  TPO-

rpaMuM;
9. IlpuoOpecTH ONBIT BBIOTHEHHS
IIPOEKTOB o TeMaM: «I'eo-

METpUUYECKHE IMpeo0pa3oBaHUsl Ha
miockocTu», «lloctpoenune oTpe3koB
1o hopmyey.

10. Bpraucnsats miomaan guryp, co-
CTaBJICHHBIX M3 JBYX WJIH OoJjee mpsi-




MOYTOJIbHUKOB, IapajuieorpaMMOB,
TPEYTOJIBLHUKOB, KPyTa U CEKTOpa;

11. Bperyucadare IMmIoIAAM MHOIO-
YTOJBHUKOB, HCIOJIb3YSl OTHOILICHHS
PaBHOBEJIMKOCTH M PaBHOCOCTaBJICH-

HOCTH;
12. TlpuoOpecTu OMBIT NPUMEHEHUS
anreOpanyeckoro u TPUTO-

HOMETPUYECKOTO arfmapara M uieu
NBIDKEHUSI TPU pEIICHUHM 3aj]ady Ha
BBIYUCJICHUE TUIOMIAZEH MHOTOYTOJIb-
HUKOB.

13. OBnageTb KOOPAMHATHBIM METO-
JIOM pEIICHUs 3a]a4 Ha BBIYUCIICHUE
U JI0Ka3aTeNIbCTBO;

14. IlpuobOpecTH OMBIT HCIOJB30Ba-
HUSL KOMIBIOTEPHBIX MPOTPaMM IS
aHaJM3a YaCTHHIX CIy4aeB B3aUMHOTO
PaCTONIOKEHUsI OKPYKHOCTEH W Tpsi-
MBIX;

15. IlpuoOpecTu OMBIT BBIMOTHEHUS
MpoeKTOB Ha Temy «lIpuMeHnenue Kxo-
OPAMHATHOTO METOJa TMPHU PEHICHUH
3a/lad Ha BBIYUCIICHHE U JIOKA3aTelb-
CTBOY.

16. OBnanerb BEKTOPHBIM METOJOM
JUTS pelIeHus 3a/1a4 Ha BBIYUCIICHUE U
JIOKa3aTeNbCTBO;

17. TlpuoOpecTu OMNBIT BBIMOJHEHUS
nmpoekToB Ha TeMy «lIpumenenue
BEKTOPHOTO METOJla TMpPH PEIICHUH
3a/1a4y Ha BBIYMCIIEHUE U JI0Ka3aTelb-
CTBOY.

I11. Conepxanue kypca yde6Horo npeamera "I'eomerpus' B 9 kinaccax

OO0mas xapakTepuCcTHKA Kypca reoMeTpuH

B kypce yCIOBHO MOXHO BBIJICIUTH CJIEAYIOMINE COACPKATEIbHbIC JIMHUU:
«Harnsagnas reometpus», «l'eomerpuueckue ¢Gurypoe», «V3MepeHue reoMeTpudecKux
BesmunH», «KoopauHatey, «Bekrtops», «Jlormka u MHO)kecTBa», «l'eomerpus B
HMCTOPUYECKOM Pa3BUTHM.

Marepuan, oTHOCAIUNICS K TuHUU «HarnsgHas reomeTpus» (3J€MEHTHI HATJISITHON
CTEPEOMETPUH) CIIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEACTABICHUN yYalIUXcsl B
paMKax U3y4eHUS INIAHUMETPUH.

Conepxanue paznenoB «l'eomerpuueckue Gurype» u «M3mMepeHrne reoMeTpudecKkux
BEJIMYMH» HAIIEJICHO Ha IMOJYyYEeHHE KOHKPETHBIX 3HAHUU O TeOMETpUYECKON (Urype Kak
BOKHEHIIEH  MAaTeMaTU4YECKOM  MOJACIM  JUId  ONMCAaHHA  OKPYXKAIoWIEro  Mupa.
CucreMaTH4ecKoe W3y4YeHHE CBOWCTB TIE€OMETPUYECKUX (UTYp TO3BOJIIMT Pa3BUTh




JIOTUYECKOE MBIIUIEHUE W I0Ka3aTh IMPUMEHEHUE 3TUX CBOICTB IpPHU pEHICHUM 3a/]ad
BBIUMCIIUTEIIBHOTO U KOHCTPYKTUBHOTO XapaKTepa, a TAK)Ke MPAKTUYECKUX.

Marepuan, OTHOCSIIMHCS K cojaepkaTesdbHbIM JuHUAM  «KoopauHatey u
«BekTopb», B 3HAYUTENBHON CTENEHU HECET B cede MEXMpPEIMETHbIE 3HAHUS, KOTOpPHIE
HaXOJAT MPUMEHEHUE KaK B Pa3IMYHbIX MAaTEMaTHUECKUX JUCLUIIMHAX, TAK U B CMEXHBIX
npeaMeTax.

Oco0eHHOCTBIO JTUHUM «JIOTHKa U MHOKECTBa» SBIIAETCA TO, YTO MPENCTABICHHBIN
3/1eCh MaTepuajl MPEUMYIIECTBEHHO U3YYaeTcsl MPU PACCMOTPEHUU Pa3IMYHBIX BOIPOCOB
Kypca. CoOTBeTCTBYIOIIMI MaTepual HalelleH Ha MaTeMaTHYecKoe  pa3BUTHE
oOyuarouxcsi, GOpMUPOBAHUE y HUX YMEHHUS TOYHO, CKAaTO M SCHO M3JlaraTh MBICIU B
YCTHOM ¥ MMCbMEHHOU peYH.

JInaus «['eoMeTpusi B MCTOPUUECKOM Pa3BUTUN» MpEeAHA3HAUYECHA 11 GOPMUPOBAHUS
IPEJCTABIEHUI O T€OMETPUHN KaK YacTU 4YeJIOBEYECKOW KYJBbTYpBI, Ul OOIIEro pa3BUTHUS
IIKOJIBHUKOB, JJISl CO3/IaHUs KYyJbTYPHO-UCTOPUYECKON cpenbl oOydenus.  Pabouas
IporpaMMa COCTaBJIEHAa Ha OCHOBE (DeIepalbHOIO KOMIIOHEHTA TOCYJapCTBEHHOIO
cTa”jaapra oOuiero obpa3oBaHus, (eAepasbHOTO MepeyHs Y4eOHUKOB, PEKOMEHIOBAHHBIX
MunnctepcTBoM — oOpazoBanus  Poccwmiickoit  ®eneparud K = HCMHOJIB30BAaHHIO B
o0Opa3oBarebHOM Ipoliecce B OOHIE00pa30BaTEIbHBIX YUPEKIEHUSAX , C YUYETOM
TpeOOBaHUIN K OCHAIIEHUIO 00pa30BaTEIbHOIO MPOIECCa B COOTBETCTBUU C COAEPKAHUEM
HAlOJIHEHUs! Y4YeOHBIX IPOLIECCOB KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJapTa OOIIero
o0pa3oBaHusi, aBTOPCKOIO TEMaTHYECKOIO IIAaHUPOBAaHMS Y4eOHOro Marepuaia, 6a3ucHOro
y4eOHOTO IJIaHa.

2021-2022 yuebOHnblii roa/9 kiaacc (68 u)
IHoBTOpenue (3 4)
Tema |. BekTopsl (8 u)
[TonsiTHS BEKTOpaA, MIMHBI (MOIYJIh) BEKTOpA, PABEHCTBO BEKTOPOB, KOJUIMHEAPHBIE BEKTO-
PBI; KOOPAMHATHI BEKTOpPA, YMHOXKEHHUE BEKTOpA Ha YUCIIO, CyMMa BEKTOPOB, Pa3jI0OKECHHE
BEKTOpA IO JABYM HEKOJUTMHEAPHBIM BEKTOPaM, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB.

Temall. Metox koopaunar (10 1)
[ToHsATHS TIPSAMOYTONIBHON CUCTEMBI KOOPAMHAT, KOOPJAUHAT TOYKH M KOOPAMHAT BEKTOpA.
Koopaunatel cepeauHbl OTpe3Ka, MJIWHBI BEKTOPA, PACCTOSHUS MEXIAY IBYMS TOYKaAMH,
ypaBHEHUS OKPY>KHOCTH U TIPSIMOM.

Tema 1ll. CooTHOMIEHUSI MEXKAY CTOPOHAMM W YIVIaMH TpeyrojbHuka. CkajsipHoe
npousseaeHne BekTopos (11 4)

Onpenenenus cuHyca, KocuHyca u TanreHca yrioB ot 0 1o 180°.OcHOBHOE TPUTOHOMETPH-
YECKOe TOXACCTBO U (HopMyIbl TpuBe/eHUs. TeopeMbl CHHYCOB U KOCHHYCOB; PEIICHHE
TPEYroabHUKOB. VICT0/Ib30BaHHE TPUTOHOMETPUUECKUX (POPMYTT B U3MEPHUTEIBHBIX paboTax
Ha MecTHOCTU. OnpeneneHue yria Mexay Bekropamu. CkansipHOe NpOU3BEIEHNE BEKTOPOB.
dopmyiia CKaIIpPHOTO MPOU3BEIACHUS Yepe3 KOOPJAUHATHI BEKTOPOB. CBOICTBA CKAJISIPHOTO
MIPOU3BEICHUS.

Tema V. liuHa OKPYKHOCTH M IIOIAABL Kpyra (12 4)

OnpeneneHne MNpPaBUIBHOTO MHOrOyrojibHHKa. Teopembl 00 OKPY>KHOCTSIX, OMHCAHHON
OKOJIO IIPaBWJIBHOI'O MHOT'OYTOJIbHMKA M BIMCAHHOW B Hero. Ilnomanb nmpaBUIbHOTO MHO-
rOyroJbHHUKa, €r0 CTOPOHBI U pajuyca BIMCAHHON OKpY>XHOCTHU. IlocTpoeHne npaBHIIbHBIX
MHOTOYTOJIbHUKOB. [[IHAa OKPY>KHOCTH U IJIoIaas Kpyra. [lnomnans KpyroBoro cekropa.



Tema V. /IBu:xenust (84)

OtobOpakeHne IOoCKocTH Ha ceOs. JIBmkeHne miockoctu. OceBas CUMMETPHS, [IEHTPaIb-
Hasg cummeTpus. [lapamnensHbiit iepeHOC ¥ TOBOPOT. CBSA3h MEXKAY JIBIKCHHUSIMU U HAJIO-
eHussMU. OCHOBHBIC BUbI JBUXKEHUW, B TOM YHUCJIE C MOMOIIBI0O KOMIIBIOTEPHBIX MPO-
rpamm.

Tema V1. HauanbHble cBeeHust U3 crepeoMerpuu (8 1)

MHororpaHHuk, ero rpaiu, péopa, BEpIIMHbI, JUaroHaNHU. BBIMyKIblii MHOTOrpaHHUK. N-
yroJjibHasi pu3Ma, €€ OCHOBaHUs, OOKOBbIE I'paHu U O0KOBBIE péOpa. [Ipsimas U HakIOHHAs
npusMel. Beicota npusmsl. [lapamnenenunen. Ipsmoyronsasiii napamenenunen. CBolicTsa
JUaroHaje napajuiesienuIena, KBajapaT JUAaroHalu MPSMOYTOJIBHOIO HapajulelenuIesa.
O0béM MHOrorpanHuka. BeiBon (¢ momomibito npunuuna Kasansepu) gopmyiibl 00bEéMa
OpSMOYToJbHOTO mapajuienenunena. [lupamuga, ocHOBaHWe, BeplIMHA, OOKOBBIE TpaHH,
O0okoBble péOpa u BeicoTa mupaMmubl. [lpaBunbHas nupamuaa. Anodema npaBUIbLHON MH-
pamuael. O0bEM nupamubl. L{unuuap; ock, BRICOTA, OCHOBaHMS, paagnyc, OOKOBas MOBEPX-
HOCTB, oOpasymomue, pa3BépTka 00koBoi moBepxHocTu. KoHyc; och, BBICOTA, OCHOBaHHE,
OoKOBasi MOBEPXHOCTh, OOpasyrollye, pa3BépTka 60koBoi nmoBepxHoctu. Cdepa, map. Pa-
nuyc U nuameTp cdepsl (mmapa), 00bEM 1mapa u miomaas chepsl.

AKCHOMBI IUVIAHUMETPHH (2 1)
IHoBTOpenue (6 4)

2023-2024 yu.r 9 kjaacc, 10MOJTHUTEIbHBII 1o 00y4yeHnus (68 yaca)

Tema I. Tpeyronbanuku. Pemenue 3axad. (15 4)

TpeyroJbHUKH. BEPIIMHBI, CTOPOHBI, YIJIbl U MEPUMETP TpeyrojibHUKa. [lepBhIil mpu3HaK
PaBEHCTBA TPEYrOJbHUKOB. [lepneHauKyIsip, NpOBEAEHHBIA W3 JTAaHHOW TOYKW K JTAHHOU
npsimoii. Teopema o mepneHAUKyJsipe K npsiMoid. BeicoTa, Menuana, OuccekTpuca, cpeaHsis
JIMHUS TPEeyrojibHUKA. PaBHOOEIpEHHBI TPEYroJbHUK, €ro CBOMCTBA M MpHU3HAKU. PaBHO-
CTOPOHHUU TPEYroJIbHUK. BTOpPOil U TpeTUil NpU3HAKU PABEHCTBA TPEYTrOJIbHUKOB. IIpsmo-
YTOJIBHBIN, OCTPOYTOJIbHBIN, TYNIOYTOJIBHBIA TPEYTOJbHUKHA. BHENTHME YTIIBI TPEYTOJIbHUKA.
HepaBenctBo TpeyroabHukoB. OmnpenesieHue OKPY)KHOCTH; LEHTp, PaJnyC, XOpAa U JHa-
MeTp OKpy:KHOCTH. [locTpoeHue yria, paBHOTO JaHHOMY, MOCTPOEHUE OMCCEKTPUCHI YIIa,
IIOCTPOEHUE MEPHEHANKYISAPHBIX NPSIMBIX, IOCTPOCHUE CEPEIUHBI OTPE3KA.

Tema II. Tema IV. CooTHOIEHUS MEKIYy CTOPOHAMH U YIJIaMH TpeyrojbHuka. Peme-
Hue 3a1a4. (16 4)

CymMma yrioB TpeyroibHHKa. Teopema O CymMMe YIVIOB TPEYrOJIbHHKA M €€ CIEICTBHE O
BHEUIHEM yIJie TpeyrojbHuka. COOTHOUIEHUS] MEXKIy CTOPOHAMU M YIJIaMU TPEyroJjbHUKA.
Teopema 0 COOTHOLIEHUSX MEXKIY CTOPOHAMU U yIJIaMU TPEYroJibHHUKA (MpsMoe U olpart-
HOE€ YTBEPKJEHUS) U CIEACTBUS U3 HEE, TEOpEMA O HEPABEHCTBE TPEYTOJIbHUKOB.
[TpsitMmoyronbpHbIE TPEYTOJBHUKH. TE€0peMbl O CBOWCTBAaX MNPSIMOYTOJbHBIX TPEYTOJIbHUKOB
(psAMOYTOJIBHBIN TpeyroiabHUK ¢ yriaoMm 30°, mpu3HAKKM paBEeHCTBA MPSAMOYTOJBHBIX Tpe-
YTOJNbHUKOB). OIpenesieHne pacCcTOSIHUS OT TOYKHM A0 HPSIMOW, PACCTOSHUS MEXIy Ma-
paJIJIeNbHBIMU NPSIMBIMU. 3a/1a4d HAa BBIYMCIICHHUS, JOKA3aTENbCTBO U MOCTPOEHUE, CBSA3aH-
HBIE C COOTHOILLIEHUSIMU MEKYy CTOPOHAMHU M YTJIaMH TPEYTOJIbHUKA U PACCTOSSHUEM MEXKIY
napajuiesIbHbIMU NpIMbIMU. [locTpoeHne TpeyrojabHUKa MO TPEM dJIeMEHTaM

Tema III. YersipéxyroabHuku. Pemenne 3agau. (124)
MHOroyrojibHUK, €ro BEpIIMHbI, CMEXHBIE CTOPOHBI, AMArOHAIH. 3JIEMEHThl MHOIO-
yrOJIbHUKA, €r0 BHYTPEHHsISI M BHEIIHsAsA o0nactu. Omnpenenenue BITyKIOr0 MHOTOYTOJIb-



HUKA; BBIITYKJIbIE U HEBBIMTYKJIbIE MHOTOYTOIbHUKHA. CyMMa YTJI0B BBIMYKJIOTO MHOTOYTOJIb-
Huka. Yerbipéxyronpauku. [lapannenorpamm, poMO, IpsIMOYTOJIbHUK, KBaApaT, Tpareuus,
paBHOOenpeHHass Tpanenus. CBOICTBa M MPU3HAKHM MapajienorpaMma, pomba, MpsiMo-
YTOJbHUKA, KBaJIpaTa.

TemalV. Ilnomans. Pemenne 3agau. (14 4)

[Inomane MHOTOYrONbHUKA. OCHOBHBIE CBOMCTBA IUomaAeil. [Inomanp napamienorpamMmma,
TpEyrojbHUKA U Tpaneuuu. TeopeMa 00 OTHOIICHUH ILIOMIAAeH TPEYTOJIbHUKOB, UMEIOIIUX
no paBHomy yriy. Teopema [Tudaropa. dopmyna ['epona mist miiomanm TpeyrojibHUKA.

TemaV. Okpy:xxkHocTh. Pemienue 3agau. (11 9)

OKpyX)HOCTh, KpyT. VX aneMeHThI U cBoicTBa. LleHTpanbHble U BOHCAaHHBIE YIUIbl. YeThIpe
3aMeyvaresibHble TOUKU TpeyroyibHUKa. KacatenbHas M cekymias K OKpPY>KHOCTH, UX CBOMl-
ctBa. TeopeMbl O CBOMCTBE KacaTelIbHOW, O MPU3HAKE KacaTelbHOM, 00 OTpe3kax Kaca-
TEJIbHBIX, IPOBEAEHHBIX U3 OJHOU TOUKHU. [IOHATHSA LEHTPAIBbHOIO yIia U IpagyCHOU MeEphI
JIyTU OKPY>KHOCTH. TeopemMbl O BIMCAHHOM yIJIe, O MPOU3BEACHUU OTPE3KOB INEPECEKA0-
muxcs xopa. Teopembl, CBS3aHHbBIE ¢ 3aMeUaTEIbHBIMA TOUKAMH TPEYTOJIbHUKA: O OMCCeK-
TpHUCE yria U, KaK CIEJCTBUE, O MEPECEUEHUN OUCCEKTPUC TPEYTOJIbHUKA; O CEPEIUHHOM
NEPIEHIUKYJISAPE K OTPE3KY U, KAK CIEACTBUE, O IEPECCUCHUN CEPEANHHBIX MEPIICHIUKYIIS-
POB K CTOPOHAM TPEYTrOJIbHHKA; O NMIEPECEUYEHUN BBICOT TPEyrojibHUKA. BrimcanHueie U onu-
CaHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB, YETBIPEXYTOIBHUKOB, IPABUIIBHBIX MHOT'OYTOJIb-
HUKOB. OrmnpeneneHuss OKpYy»KHOCTEH, BIMCAaHHONM B MHOI'OYI'OJIBHMK M OIMCAaHHOM OKOJIO
MHOTOYTOJIbHUKA. TeopeMbl 00 OKPYHOCTH, BIIUCAHHON B TPEYTOJIBHUK; 00 OKPY>KHOCTH,
ONMCAHHON OKOJIO TPEYTroJIbHUKA; O CBOWCTBE CTOPOH OIMHCAHHOTO YETHIPEXYTOJIBHHUKA; O
CBOMCTBE YIVIOB BIMCAHHOT'O YETHIPEXYTOJIbHUKA.

IV. TemaTuueckoe njaHupoBanue no yueonomy npeamery '"I'eomerpust' ¢ ykazanmem
KOJINYeCTBA YacOB, OTBOJAMMBbIX HA OCBOEHHME KaxK/I0il TeMbl B 9 Kiacce.

Nen/nt Tema Kon-Bo | BocnurarenbHbiit
4yacoB KOMITOHEHT
«IIKoJIbHBIN
YPOK»

IloBTOpEeHHneE 2 Centsaopsb
BxoaHasi KOHTpoJIbHas1 padoTa 1 1. Onpenenenue

Tema | |BekTopnl 8 BOCITUTATEIbHOTO
IToHsiTHE BEKTOpA 2 MOTCHIHMAaNa  ypoka
CnoxeHue U BBIUNTaHUE BEKTOPOB 3 ITKOJIbHHKAMM.
VMHOKEHHE BeKTopa Ha uucio. [IpumeHeHue 3 2. Munuunposanme
BEKTOPOB K PEHICHUIO 3a]1a4 1 HOAACpXKKA HC-

Tema II |Meroa KoopaMHaT 10 CreoBaTeIbCKON

JESTEIBHOCTH
LIKOJIBHUKOB B pam-
Kax peanu3aluu HH-
TUBUAYaIbHBIX U
IpyNIOBBIX  HCCIIE-
JOBATEIbCKUX IPO-
€KTOB.

OxkTs0pb

KoopauHats! BekTopa

[Ipocreiimune 3a1a4n B KOOpAMHATAX
YpaBHEHHUsI OKPYKHOCTH U IIPSIMOI
Pemrenne 3amau

Kontposbaas pabora No 1

Tema |11 |{CooTHOIIEHUSsI MeXkKTY CTOPOHAMHU U YIJia- 11
MH TpeyroibHuka. CkajasipHoe mnpou3Be-
JeHHE BEKTOPOB

RINWININ




CuHyC, KOCUHYC, TAHT€HC yTJia 3 1. Opranuzanus
COOTHOIIIEHHS] MEXy CTOPOHAMH U yTJIaMHU 4 npo¢OprUeHTAIIOH-
TPEYroJbHUKA HOTO TPOCTPAHCTBA
CxkansapHoe npousBeqeHne BeKTopoB. Pere- 2 Ha ypoKax
HUe 3a7a4 OkTs10pb-HOAOPD
KonTponbHast paborta No2 1 1. Paspaborka wuH-
Tema IV |[1nHAa OKPYKHOCTH U IJIOIIAJAb KPYra 12 AMBHITyJIBHEIX TIPO-
€KTOB MO IpeaIMeTam
2. IloaroroBka K 00-
CY>KICHHUIO po-
OJIEMHBIX CHTYyaIUit
B (husuke
Jexa0dpsb.
1. Onpenenenne
BOCIIUTATEIILHOTO
NOTEHLIMaza ypoka
HIKOJIbHUKAMH.
2. HacraBHH4ecTBO
«Y4YEHHUK-YYEHUK»
SIluBapb-maii
1. Tlomnmepxkka wc-
CJIeIOBATENHCKOM
JeSITeTbHOCTH
HIKOJIEHUKOB
2. Ornpenenenue
BOCIIMTATEIHHOTO
HNOTEHLMada Yypoka
IIKOJIbHUKAMH.
3. Pabora Han y4eo-
HBIM [TPOEKTOM
[IpaBuJIbHBIE MHOTOYTOJIBHUKHU 4
JInMHa OKpY»XKHOCTH M IUIOLIAJb Kpyra 4
Pemienue 3agau 3
Kontponbnas padota No 3 1
Tema V |/[BU:KeHUS 8
[ToHsATHE TBUKEHUS 3
[TapanenpHbIid TepeHOC M MOBOPOT 3
Pemienue 3agau 1
KonTtposnbHas pabora Ne 4 1
Tema VI |HauajbHble CBeJIeHHSI U3 CTePeOMETPHH 8
MHoOrorpanHuKu 4
Tena v MOBEPXHOCTH BpalleHUs 4
00 akcnomax IVIaHUMETPHH 2
IToBTOpenne. Pemenue 3agay. 6
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