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HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueOHoOro xypca «l'eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcs 10 —11 xkmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO
rocyJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPEIHET0 00IIero o0pa3oBaHusl, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABIBIAEMBIX K MATEMATHUCCKOMY
0o0pa3oBaHuIO0, U TPAAMLMI poccuiickoro oOpa3zoBanus. Peanuszanust mporpammel
obecrieurBaeT OBNAJICHUE KIIOYEBBIMUA KOMIIETCHIIUSAMH, COCTABIISIIOIIUMUA OCHOBY
JUIL  CaMOpa3BUTUSL W HENPEPBIBHOIO  00pa3oBaHUS, LEJIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIBHOTO PA3BUTHUA JIMYHOCTH
00 yJaroIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI€OMETpPMHM Ha YPOBHE CpEIHEro oO0IIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
MpPEAMETHBIX PEe3YyJIbTaTOB OOYUYEHUsS] T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTua oOydaronuxcsi, (GopmupoBanus (YHKIIMOHAIBHON MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUCHUS JIPYTrUX YUeOHBIX TUCIUIUINH. Pa3BuTre y oOydarommxcs
MPaBWIbHBIX MPEACTABICHUI O CYIIHOCTH U MPOUCXOKICHUH T'€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHUH pPEAITbHOIO W HACATBHOI0, XapakKTepe OTPaKECHUS
MaTeMaTUYECKON HayKOM SIBJIEHUH U MPOIECCOB PEalbHOr0 MUPa, MECTE TEOMETPUU
B CHUCTEME HayK U POJIM MAaTEeMAaTHYE€CKOI'0 MOJICTUPOBAHUS B HAYYHOM MTO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS YUaIUXCs, a
TaKK€ KadyeCTB MBIIUICHHS, HEOOXOIUMBIX JJi1 aJanTallid B COBPEMEHHOM
ob1iecTse.

['eomerpust siBisieTcsi OJHUM M3 0a30BBIX IMPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusA, TaK Kak OOECIEYMBAET BO3MOXHOCTh HM3YUYECHHS Kak
JUCIUIUINH €CTECTBEHHO-HayYHOW HAINPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIUIEHUE, (POPMHUPYEMOE MPU H3YUYCHUH OO0yYarOIIUMUCS
MOHSITUMHBIX OCHOB '€OMETPUU U MOCTPOEHUHU LIETIOYKHU JTOTUYECKUX YTBEPKIACHUN
B XOJ/IE pEUICHUS TE€OMETPUYECKUX 3aj]ay, YMEHHUE BBbIABUraTb W ONPOBEPraTh
TUIOTE3bl  HEMOCPEACTBEHHO  HCHONB3YIOTCA ~ MOpU  PELIeHHH  3a]a4
€CTECTBEHHOHAYYHOTO ITUKJIa, B YACTHOCTHU U3 Kypca (U3HKH.

YMeHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTSAX NEATENIBHOCTH uesioBeka. OpueHTalusl 4YeliOBEeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIUAILHOTO ObITHsA, (opma



OTpaXEHUSI OKPY’KAIOILIEr0 MHUpPA, YCIOBUE YCHEIIHOIO IMO3HAHMS M aKTHBHOIO
npeoOpa3oBaHusl  JIEUCTBUTENBbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
obpazamu 00bEANHSIET pa3Hble BUABI YIEOHOM U TPYIOBOM AESITENbHOCTH, SIBISETCS
OJHUM U3 MpO(EeCCHOHATBPHO BaXXKHBIX KauyecTB, MOITOMY akTyallbHa 3ajaya
dbopMupoBaHus Yy  00ydYaroumIuxcsi —MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
pPa3HOBUIHOCTH OOpA3HOIO MBILIUIEHUS — CYILIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MIPAKTUYECKOM JESITEIILHOCTH IO MHOTUM HAIPABJICHUSIM.
Llenr ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpus» Ha 06az3oBOM
ypoBHE o0O0yueHusi — o00meoOpa3oBaTeibHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOyuaroniuxcs yepe3 odecrneyeHue BO3MOKHOCTH IPHUOOPETEHUS U UCTIOJIb30BAHMS
CUCTEMATHYECKUX T€OMETPUUECKUX 3HAHUM U JCHCTBUH, CIIeI(DUUHBIX TEOMETPHH,
BO3MOXHOCTH YCIEIIHOT'O MPOJOJIKEHUS] 00pa30BaHUsS MO CHEUUATbHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F'€OMETPHUH.
[Iporpamma no reoMerpuun Ha 0a30BOM ypOBHE MpEeIHAa3HA4YeHa IS
O00y4YarIMUXCcA CpeJHEN LIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOro o0miero oOpazoBaHus. Takum oOpazoM, oOydarommuecs Ha
0a30BOM ypOBHE JIOJI’KHBI OCBOUTH OOIIME MaTeMaTHUECKHE YMEHMUsI, CBSI3aHHBIE CO
cienn(pUKoil TeOMETpUU U HEOOXOJUMBbIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUI0 OoJiee TITyOoKo, eCiu
B JaJibHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUECKUMX 3HAHUAX B
po¢eCCUOHATILHON JIeATEIbHOCTH.
JIOCTH)KEHHE 1EeNH OCBOEHHS MpOrpamMmbl 00ECIeYMBAETCS peUICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpHopUTEeTHBIMKM 3ajadyaMud  OCBOEHHMS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax SBISIFOTCS:
- (opmupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

+ (opMHpOBaHUE MIPEICTABICHUS O MHOTOI'PaHHUKAX M TETaX BpallleHUs Kak
O BaXXHEHUIIMX MaTEMaTHUYECKUX MOJEISX, MO3BOJAIONIUX OINKCHIBaTh U
M3y4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIEr0 MUPA;

- (opmupoBaHue yMeHHs paclno3HaBaTb Ha 4YepTeXax, MOACIIX U B

peasibHOM MUPE MHOTOI'PaHHUKH U TeJla BpallleHUS;

+ OBJAJCHHE METOJAMM PELICHMs 3a/1ad Ha MOCTPOEHUS HAa U300paKEHUAX

MIPOCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTHSIMHU O
MHOT'OTPAHHUKAX U TeJIaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAaMU,;

* OBJIQJICHHE  QITOPUTMAMM  pCELICHUS  OCHOBHBIX  THIIOB  33/]ady;
dbopMupoBaHue YMEHHUSl TMPOBOJIUTH  HECJIOXKHBIE JIOKa3aTeIbHbIC



pacCcy X IeHUs B XOJAE PELICHHsS CTEPEOMETPUYECKUX 3aJad M 3a1a4 C
NPAKTUYECKUM CO/IEPKAHUEM;

*  Pa3BUTHUE UHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00ydaromuxcs,
IIO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH
MBIILJICHUS;

« (opmupoBanre PyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHHU:
YMEHUE PACIIO3HABATh MPOSABIECHUS FT€OMETPUUECKUX OHITHI, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX XKU3HEHHBIX CUTyalUUsAX U NpPU U3YUYECHUU
OpYrux  y4eOHBIX  NPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIUPOBaTh UX HA A3BIKE FEOMETPHUM U CO3/1aBaTh
Ir€OMETPUYECKUE MOJENIH, TNPHUMEHATh OCBOCHHBIH TI'€OMETPHUUYECKUM
anmapar i peuleHus IIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad4,
MHTEPIPETUPOBATH U OLIEHUBATH MOJYYE€HHBIE PE3YIbTaThI.

OTANYNATENBHON OCOOEHHOCTBHIO NPOrpaMMBbl SIBJIIETCS BKJIIOYEHUE B KYpC
CTEPEOMETPHUH B HAYaJ€ €ro U3yYEHHUs 3a]1a4, PEIIaeMbIX HA YPOBHE UHTYUTUBHOIO
NO3HAHMS, U OMNpelNelEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, UYTO
CHOCOOCTBYIOT Ppa3BUTHUIO JIOTMYECKOI'O M IMPOCTPAHCTBEHHOI'O MBIILICHUS,
CTUMYJIUPYET MPOTEKAaHNE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY
M3YYEHHUIO ITPEAMETA.

[Ipenmnourenue oTAaércs HArJIAAHO-KOHCTPYKTHUBHOMY METOY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
NPEIMETHONPAKTUYECKON  JIE€ATEIbHOCTH. Pa3Butne  MpOCTPaHCTBEHHBIX
IIPEACTABICHUN y yUYaIllUXCsA B KypCce CTEPEOMETPUU MPOBOIAUTCS 3a CUET PELICHUS
3aJa4 Ha CO3[JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3aJad Ha OINEpPHpPOBaAHHUE
IPOCTPaHCTBEHHbIMU oOOpazamu. Co3naHue oOpaza MPOBOAMUTCS C OMOPON Ha
HarJsJHOCTh, a OEpUpOBaHUE 00pa30M — B YCIOBUSAX OTBJIEUEHUS OT HAIJIAIHOCTH,
MBICJICHHOT'O U3MEHEHUS €r0 UCXOJHOTO COEPKAHUS.

OcHoBHBIE copepkarenbHble TMHUM Kypcea «l'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «lIpsMbie ¥ IIOCKOCTH B IPOCTpPaHCTBEY», «Tena BpameHus»,
«BeKTOopbl M KOOPAWHATHI B MIPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUIECKUX YMEHUU
pacnpenensieTcss He TOJIBKO 10 COAEPKAaTebHbBIM JIMHUAM, HO U 11O T0J1aM 00y4eHUs
Ha YPOBHE CPETHET0 OOIIEro 00pa3oBaHusI.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yibTaTaM
OCBOCHMs paboyedl NporpaMmbl, pacrnpeAes€éHHbIM 10 TrojaM OOydeHws,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, UTOOBI OBJAJCHUE TE€OMETPUUYECKUMHU
MOHATHUAMU W HABBIKAMM OCYILECTBIISIIOCH ITOCIENOBATENBHO U ITOCTYNATENBHO, C
COOJIIO/IEHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE€ 3HAHUS BKJIIOYAIUCH B



OOIIYI0 CHCTEMY T'€OMETPUYECKHX MPEICTABICHUNA OO0YYalONUXCs, pacHIupss |
yriyosisist €€, 00pasysi IpOYHbIE MHOKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpum orBoaurcs 2 daca B Hexento B 10 knacce u 1 gac B
Hezgemo B 11 kacce, Bcero 3a niBa royna o0ydenus - 102 y4eOHbIX Haca.

COILEPKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTD,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM TIOCTPOSHUM CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPUH U CIEIACTBHS U3 HUX.

B3anmHOe pacnosioxkeHne NpsIMBIX B TPOCTPAHCTBE: IE€pECEKarolIMecs,
napajyiebHble W CKpelIuBaromuecs npsmbie. [lapamienbHOCTh NOPsIMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: NapajuleibHbIE TMPSAMBIE B  IPOCTPAHCTBE;
MapajyIeIbHOCTh TPEX MNPSIMBIX; MAPAUIETIBHOCTh NPSIMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMM CTOPOHAMH; YrOJd MEXAYy MpPSAMbBIMA B IPOCTPAHCTBE.
[TapaiutenbHOCTH IIIOCKOCTEN: TapaJIIebHbIE IIJIOCKOCTH; CBOMCTBA MAPAJIIEIBbHBIX
rwiockoctei. I[Ipocreiinme npocTpaHCTBEHHbIE PUTYPBI Ha MJIOCKOCTH: TETpa’p,
KyO, Mmapasuiesenuries]; TOCTPOCHUE CEeUCHUN.

[TepnieHAUKYISIPHOCTD ONPSIMOW U THIOCKOCTH: MEPIEHIUKYISIPHBIEC MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MAPAUIENbHBIE W MEPNEHAUKYJISIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeMa O NpsMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKAY IPAMON U
IUIOCKOCTBIO;  ABYTPAaHHBIA  yroJl, JIMHEWHBIA yrojd JBYTPAHHOrO  yrija.
[leprieHIUKYJISIp M HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JO TUIOCKOCTHU, PACCTOSHUE OT
PsIMOM JIO TIOCKOCTH, MPOEKIUsl (GUTYphl HA TUIOCKOCTb. [lepneHaukynspHOCTb
IUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISAPHOCTU NIBYX IUIOCKOCTEN. TeopemMa o TpEX
MEPIICHANKYJIISAPAX.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBITYKJIBIEC U
HEBBINYKJIBIE MHOTOTPAHHUKU; Pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrospHas
pu3Ma; rpaHu U OCHOBAHUS MPU3MBI, MpsiMasi U HAKJIOHHAS NPU3MbI; OOKOBasi U
MOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapaiutenenunen, MPSAMOYT OJIbHBIN
rnapajuiesienunes; U ero cpoucrsa. Ilupamuma: N-yronpHas nupamuia, TpaHd U



OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yCeu€HHasi MNHUpaMuja. OJEMEHThl TMpu3Mbl M nupamunabl. IIpaBuiibHbIE
MHOT'OTPAaHHUKH: MOHATUE MPaBUIBHOIO MHOTOIPaHHUKA; MpaBWIbHAs MpU3Ma U
npaBWwiIbHAs TUpaMUAa; TpaBWIbHAS TPEYyrojibHAas NHPaMHUIa W TMPABUIBHBIN
terpadp; KyO. I[lpeacraBieHne O MNpaBWIBHBIX MHOTOIPaHHUKAaX: OKTadp,
nonekasip ¥ ukocasap. CeueHust npu3Mbl U TUPAMUJIBL.

Cummerpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IUIOCKOCTH. DJEMEHTHI CAMMETPHH B TUPaMUAaX, MapajuieJenuneaax, IpaBuIbHbIX
MHOI'OI'paHHHKAX.

BbrunciaeHue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JUaroHaiu, YIJIbL
[Inomans OOKOBOWM TMOBEPXHOCTU M TOJHOM MOBEPXHOCTH TMPSAMOU IPU3MBI,
TUI0Ia/Ib OCHOBaHUH, TeopeMa 0 O0KOBOM MOBEPXHOCTH NpsiMoii ipu3Mbl. [1nomans
OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH TMPABUIBHON MUpaMUAbl, TEOpemMa o
wioniaaun yceu€Hnon nupamubl. [lonstue 06 00béme. O0BEM NHpaMuIbl, IPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBE. COOTHONICHHWS MEXIY TUIOMIAIsIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tesa Bpamenust

[Hwunmuaapudeckas IMOBEPXHOCTbD, oOpa3zyroriue HWIMHIPAYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON moBepXHOCTU. LlwimHap: oOcCHOBaHHMS U
OOKOBasi MOBEPXHOCTb, OOpa3yrolliass W OCh; IUIONIAJb OOKOBOM U TOJHOM
MOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yroIfe KOHUYECKONW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yrolas
1 OCh; TJIOIAIb OOKOBOM M ITOJTHOM IMTOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pa3yroIme
Y BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1ueHrp, paauyc, IUaMeTp; IUIOLAJb MMOBEPXHOCTU CQEPHI.
B3aumHoe pacnonoxxeHue cepbl U MIOCKOCTH; KacaTeldbHas MIOCKOCTh K cdepe;
JI01aJ1b CepHhl.

N3o0pakeHne e BpalleHus Ha MIIOCKOCTH. Pa3BEépTka MUIIMHIIpa 1 KOHYCA.

Kom0OuHanuu Ten BpalieH s 1 MHOTOIrpaHHUKOB. MHOTOIMpaHHUK, OMTMCAaHHbBIN
okoJio cepsrl; chepa, BucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonsitue 06 00BEéMe. OcHOBHBIE CBOMCTBA 00HEMOB Teil. Teopema 00 00bEMeE
MPSIMOYTOJLHOI0 TapaJUIeenuIea u cieacTBUs U3 He€. O0bEM HUIUHIpA, KOHYCA.
O0BEM mapa u mwiomasb chepsl.



[TongoOubie Tenma B mnpoctpaHcTBe. COOTHOLICHHS MEXAY TUIOHIAISIMU
MOBEPXHOCTEMN, 00bEMaMU OJTOOHBIX TEJL.

Ceuenust mIMHIpa (MapajuieIbHO U NEPIEHANKYIISIPHO OCH), CEUEHUSI KOHYCa
(mapaJiieIbHOE OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BexTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B pocTpaHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTopa 1o TpéEM HEKOMIUIAaHAPHBIM
BekTopaMm. lIpaBuio mapamienenunena. Pemenue 3amad, CBA3AHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUM ¢ BekTopaMu. IlpsAmoyrompHas cucrema
KoopauHaT B mnpocTpaHcTBe. Koopaunatel Bekropa. [Ipocrenmue 3amaun B
KOOpJMHATax. Yroa Mexnay BekTopaMH. CKalIpHOE NpPOU3BEAEHUE BEKTOPOB.
Beluncnenne yrioB Mexay NPsAMBIMU U IUIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN '€OMETPUYECKUX 3a1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHUS TMPOrPaMMbl y4yeOHOrO mMpeaMeTa
«MaremaTuKa» XapakTepU3yOTCA:

I'paxxnanckoe BocnuMTaHue:

c(hOpPMHUPOBAHHOCTBIO TPAKIAHCKON MOZUIIMHM 00YJarONIerocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHMCKOTO OOIeCTBa, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBJICHHM,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHl W TMp.), YMEHHEM
B3aMMOJICICTBOBATh C COLUMUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAUYCHUEM.

IlarprnoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPa’KIaHCKON UAEHTUYHOCTH, YBAXKECHUS K
MPOIIOMY U HACTOAILIEMY POCCHUICKON MATEMATUKH, LICHHOCTHBIM OTHOIIEHHUEM K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCHICKON MaTEMATUYECKOMN IIKOJBI,
K WCIOJB30BAHUIO JITHX JOCTIKCHHN B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO  TOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOI0; OCO3HAHKUEM JIMYHOI0 BKJIa/1a B IOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIECHUEM K MHUPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pEHICHUH, pacCyKIeHUM; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTBIO yMEHUS MPUMEHATh MAaTeMAaTHUYeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOro U 6€30macHoro 0opasza >KM3HHU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (310pOBO€ MUTAHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUN U
OTJIbIXa, peryisipHas pu3ndecKas akTUBHOCTS); PU3NUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
paznuyHbIM  chepam  MpodecCHOHANBHOW  JEATEIHHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKECHUSAMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD



Oynymiedt mnpodeccuu W peanu3oBbIBATh COOCTBEHHBIE >KU3HEHHBIC TIUJIaHbI,
FOTOBHOCTHIO M  CHOCOOHOCTHIO K  MaTE€MaTH4eCKOMYy OOpa3oBaHUIO U
CcaMOOOpPa30BaHUIO HA TPOTSHKEHWW BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a/1ad MaTEMaTUYECKOM HApaBIeHHOCTH.

JKOJIOrHYeCcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKONW KYIbTYpPhl, MOHUMAHUEM BIIHSHUS
COIMATILHO-?KOHOMHYECKUX TPOIIECCOB Ha COCTOSHHE MPHUPOIHOM U COLUATBHOM
Cpelbl, OCO3HAaHMEM TJIOOATLHOIO  XapakKTepa HKOJOTMYECKUX  MpodiieM;
OpHEeHTaIeld Ha TPUMCEHEHUE MAaTeMaTHYCCKUX 3HAHUU JUIA PEIICHHS 3a71ad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, INTAHUPOBAHUS TIOCTYITKOB U OIIEHKH UX BO3MOXKHBIX
MOCTIEICTBUM [T OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOT'O MO3HAHMA:

c(hOpMHUPOBAHHOCTBI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH H  OOIIGCTBEHHOW TPAKTUKH, TOHHUMaHUEM
MaTEMaTHYECKON Haykh Kak cdepbl YeIOBEYECKOH IeATENhbHOCTH, JTAmoB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS IIMBUJIM3AINH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOHW KakK CpEACTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYIO M HCCIENOBATEIbCKYIO EATEeIbHOCTD
WHAVBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl YYEOHOTO MpeameTa
«MareMaTuka» XapaKTePHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCMBUAMY,  YHUBEPCAbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OeLlCMEUAMU.

1)  Vwuusepcanvuvie  nozmasamenvuvle  Oeticmeusi,  0becneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 o00ydarwuxcs (oceoenue
Memo008  NO3HAHUSL  OKpyJcaloweco  Mupa,  NpUMEHeHue  J102UYEeCKUX,
uccne0o8amenbcKux onepayul, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue 1eMcTBUA:

BBIABIIATHh U XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKHUX
00BEKTOB, TOHSATHUN, OTHOUICHWW MEXIY MOHATHIMH; (HOPMYIUPOBATH
OTIpE/ICNICHNs] ~ TIOHSATWW; yCTaHABIMBATH  CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTECPUU
MIPOBOJIUMOTO aHAIIN3A,



BOCIIPHHUMATh, (OPMYJIUPOBATh U  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

BBISIBIISITh ~ MAaTEMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (aKTax, JaHHBIX, HAONIOACHHUSIX U YTBEPXKICHHSIX;
npeaiarathb KPUTEPUH JUISI  BBISIBJICHHUS 3aKOHOMEPHOCTEU U
IIPOTUBOPEUNL;

JIeNaTh BBIBOJBI C HWCIOJb30BAaHUEM 3aKOHOB JIOTWKH, IEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENILHO JIOKA3aTeIbCTBA ~ MaTEMaTHUYECKHUX
YTBEPKJEHUN (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIEHUS U BBIBOJIBI;

BBIOMpaTh CMoco0 pemieHus y4eOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaubOoysee MOAXOAAINMA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejabcKue AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIbCKHIA MHCTPYMEHT ITO3HAHMS,
bopMyIMpoOBaTh BOMPOCHI, (UKCHPYIONIME MPOTHBOpPEUYHE, MPoOJIeMy,
yCTaHABIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEITLHO CTUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
00BEKTa, SIBICHMS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHSIMH, TIPOIECCAMU;

CaMOCTOSITEIBHO (POPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI 11O pe3yJibTaTaM
NPOBENEHHOTO HAOIOCHUS, WUCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OICHHIA;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIlecca, a TAaKXKE BBIIBHUTATh
MIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmaumueii:

BBISIBIISITH JeUIIUTH HHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha
BOIIPOC U JIJISI pELICHUS 3a]1a4U;

BbIOMpaTh  MH(OpMALMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH HMH(OPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM TMIPEACTABICHHS;

CTPYKTYpPHPOBaTh MH(OpMAIKIO, IPEACTABIATH €€ B pa3IMuHbIX (popmax,
WLTIOCTPUPOBATh Tpaduuecky;



2)

OLICHUBATh HAJEKHOCTh uH(popManuu 1o
CaMOCTOSITENTLHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

YHueepcaﬂbele KOMMYHUKAmMuUueHbovle 061201’)’161/!}1, obecnevyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVHAIOUUXCAL.
OO01menue:

BOCIIPUHHUMATH U (POPMYIIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIEHUSI; SICHO, TOYHO, TPAMOTHO BhIpa)XaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy pEIICHUs
3a/1a4i, KOMMEHTUPOBATh MOJIYyUYCHHBIN pe3ybTarT;

B X0J1€ 00CYXKEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0OJIeMbl, perraeMoi 3aJ1a4u, BbICKa3bIBaTh UCH, HAIICJICHHbIE HAa TTOUCK
pEeUIeHUs; COMOCTABIATh CBOM CYXKIECHHS C CYXKACHUSAMH APYTUX
YYaCTHHUKOB JHaJIora, OOHapy»XMBaTh PAa3IMuMe U CXOJICTBO IMO3UIIMHA; B
KOPPEKTHOU (popme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
NpEACTaBIATh  pe3yJabTaThl  pPELICHHs]  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUS, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH ()OpPMAT BHICTYIUIICHUS
c y4€TOM 3aja4 Mpe3eHTallU U OCOOEHHOCTEHN ayIuTOpHUH.

CoTpyaHuyecTBo:

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIYJTLHON
paboThl MpHU pelieHuH Y4YeOHBIX 3a/ay; MPUHUMATH I€b COBMECTHOMN
NEeSTENbHOCTH, IUJIAHUPOBATh  OPraHU3alMI0  COBMECTHOM  paboThI,
pacnpenensTh BUAbI padoOT, J1OroBapUBATHCS, OOCYXKIAaTh MPOLECC U
pe3yabTar paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C JPYTMMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaja B OOmMMUNA TPOAYKT TIO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvhnuvle pecynamuenwle oeticmaus, obecneuusaiom Gopmuposanue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIATH IJIaH, JITOPUTM PELIEHUS 3a7a4l, BBIOUPATh CIIOCO0 peleHus
C Yy4€TOM HMEIOIIUXCA PECypcOB U COOCTBEHHBIX BO3MOXHOCTE,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOU
uH(pOopMaIu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOM pediaekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB;



BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yiibTaTa
pElICHHUs] MAaTEMAaTUYECKOW 3a/1a4H;

«  TIPEABHUIAETH TPYAHOCTH, KOTOPBHIE MOT'YT BOZHUKHYTH IIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAJICHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEM;

+ OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEJId W YCIOBUSIM, OOBSICHSITH
MPUYMHBI JIOCTHXKEHUS WIM HEJOCTHXKEHUS PE3YJIbTATOB JAECSATEIbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI
10 KJIACC

OnepupoBath MNOHATUSAMHU: TOUKA, IpsIMasi, INIOCKOCTb.

[IprMeHATP aKCHOMBI CTEPEOMETPUM W CIENCTBUS M3 HUX IPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: NAPAJUIEIBHOCTD U MEPIEHANKYIISIPHOCTD HPSAMBIX
U IUIOCKOCTEH.

KnaccudunmpoBaTte B3auMHOE pacCHoONOKEHUE NPSIMBIX U ITUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUAMMU: ABYTPAHHBII yroJl, TpaHu ABYTPAHHOIO yria, peopo
JBYIPAHHOTO yIJIa; JIMHEMHBIM YroJ JABYTPAHHOIO YyIya; TIpaayCHas Mepa
JBYI'PAHHOTO yTJa.

OnepupoBaTh IOHATUSMH: MHOIOTPAaHHUK, BBINYKIBIA M HEBBITYKJIBIMA
MHOT'OTPAaHHHUK, DJIEMEHTHI MHOTOIPaHHUKA, IPABUIbHBIA MHOI'OTDAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BH/Jbl MHOIOTPAaHHUKOB (IMpamMuaa; MpHU3Ma,
IPSIMOYTOJIBHBIH Mapaienenumnes, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAHHS  JUIS
KJIacCUPUKAMU (BBIIYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKH; IPaBUJIbHbBIE
MHOTOTPAHHMKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapaJlIe/ICUIEabl ).

OnepupoBaTh NOHATUAMU: CEKYIIAs IIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIBI TIOCTPOEHUS CEYEHHH, UCIOIb3YS METOJ CIEI0B.

CtpouTh ce4eHMsI MHOTOIPAaHHUKOB METO/IOM CJIE/IOB, BBIIIOJIHSATh (BBIHOCHBIE)
IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJA CBEPXY, COOKY,
CHU3Y.

PemaTe 3aaun Ha HAXOXKJIEHUE F'€OMETPUUECKUX BEIMYHMH 1O 00pa3lam WUiu
QIrOpUTMaM, NPUMEHSs W3BECTHBIC AHAJIUTHYECKHE METOAbl IIPU PELICHHUU



CTAHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYMCIECHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMHM, OT TOYKM JO MNPAMOM, OT TOYKM JO IUIOCKOCTH, MEKIY
CKPELIMBAIOLIIMMHUCS IPSIMBIMHU.

Pemats 3aaun Ha HaXOXKJI€HUE FEOMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIUMCICHUE YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, MEXKIY MNPSIMOM W  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IByTPaHHBIX YIJIOB.

Bbranciasate 00bEMBI U IITOMIAN TOBEPXHOCTEM MHOTOIPAaHHUKOB (MpU3Ma,
NUpaMu/a) C IpUMEHEHUEM (POpMYJT; BBIYUCISATH COOTHOLIEHUS MEXKAY IO IMU
HOBEPXHOCTEH, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSAMHU: CUMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCh H
IJIOCKOCTh CHMMETPUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha YepTexax M
pPHUCYHKaXx.

[IpumeHnsTh reoMeTpuueckue GaKThl JJIsl pEIICHHs] CTEPEOMETPUUYECKUX 3aad,
MIPEANOJIAraloIINX HECKOIBKO IAr0B PELICHMS, ECIIU YCIOBHS IPUMEHEHHNS 3aJaHbI
B SIBHOU (hopme.

[IpumensTh IPOCTEMNIINE [IPOrpaMMHBIE cpeacrTaa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX
3a/1ad.

IIpuBomUTH NpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOIE U
KU3HU, pACIO3HABATH NPOSABIEHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

IIprMeHsATs MONyYEeHHBIE 3HAHUSA HA IPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHSATb W3YYEHHBIC NOHATHA B IPOLIECCE IOMCKA PELICHUs
MaTeMaTUYecKu CHOPMYIMPOBAHHOW MPOOJIEMbI, MOJEIUPOBATh  pEalbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUI U TEOpEM, amnmnapara aiaredpsl; permarhb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOKIECHUEM I'€OMETPUUYECKUX BEIUYMH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: UWIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroume
IMHIPUYECKOM MOBEPXHOCTH; IUIUH/IP; KOHUYECKas IOBEPXHOCTh, 00pa3yroiue
KOHMYECKON OBEPXHOCTH, KOHYC; cpepruueckasi HOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LWINHIAP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILICHUS.



KnaccudunmpoBars B3auMHOE pacnoyioxkeHrue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOIl CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTAa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boruucnare  00bEMBI M IJIOMIQAM  TOBEPXHOCTEH  Ten  BpalllCHUS,
T€OMETPUUECKUX TN C MpUMEHEHHEM (HOpMYIIL.

OmnepupoBaTh MOHATUSMU: MHOTOTPAHHNK, BIUCAHHBIN B CPEpy M OMMUCAHHBIN
okoJio cdepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BbIYuCIISITH COOTHOIICHHS] MEXAY IUIOIMIAASIMH MOBEPXHOCTEH U 0O0bEMamMu
MMOJOOHBIX TE.

N3o00pakath m3ydaembie (QUTYPHI OT PYKA M C TPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoNnHATH (BBIHOCHBIE) ITIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPAILCHUS.

N3BnekaTh, uWHTEpPOpETUPOBATH U TpeoOpa3oBbIBaTh HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEJICTABICHHYIO HA YEpPTEkKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BrInoaHATh JEUCTBUSA  CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHUS BEKTOpPa Ha YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TpaBUIIO NapauieNenuIea.

OnepupoBaTh MOHATUAMU: IEKAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpA, YrOJ MEXKIY
BEKTOPAMHU, CKaJISIPHOE MIPOU3BENEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPHI.

HaxoauTte cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YOI MEXKY
BEKTOpAMH, CKaJsIpHOE TMPOU3BEJICHHE, PACKIaJbIBaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOpaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT.

[TpumensTh reomMeTpudeckue GakThl A1l pEHISHUs CTEPEOMETPUUECKUX 3a/1ay,
MPEANOJIaraloIuX HECKOIBKO IAr0OB PEIICHHUS, €CIIU YCIOBUSI MPUMEHEHUS 3a]JaHbI
B SIBHOU (hopme.

Pemlate  mpocreiimime  reomMeTrpuyecKHe  3aJa4d HA  IIPUMEHEHHE
BEKTOPHOKOOPJAMHATHOIO METO/IA.

Pemiate 3amaum Ha J10Ka3aTENbCTBO MATEMaTUYECKUX OTHOLICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEIUYUH MO o0pasliaM W alropuTMam, pUMEHSS
M3BECTHBIE METO/IBI ITPY PEUICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX 3aa4.



[TpumenaTs MPOCTEUIIINE IIPOrpaMMHBbIE CpencTBa 51
DIEKTPOHHOKOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX
3a/1a4.

[IpuBoauTE NpHUMEpPbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOIE WU
KU3HU, pACIO3HABATH NPOSABIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATP MONYyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAIW3UPOBATH PEaJIbHBIE
CUTyallUM W TMPUMEHATh HW3YUYEHHBIC TOHSTUS B IPOLECCE IOMCKA PEUICHUS
MaTeMaTU4ecKu CHOPMYIHPOBAHHONW MPOOJIEMBbI, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEN0BaTh IIOCTPOECHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPUYECKUX MTOHATHHN U TEOpEM, armapara ainreopsl; penarhb
IIPAKTUYECKUE 3a71a4H, CBA3AHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3/iesioB U TeM (mudposrie)
n/m nporpamMmel Beero Kontponbubie | [pakruueckue 00Pa30BaTelbHble
paéoTsI padoThI pecypeel
http://resh.edu.ru/ ;
1 BBenenwne B ctepeoMeTpuio 10 uchi.ru
IIpsiMBIE U INIOCKOCTH B IIPOCTPAHCTBE. http://resh.edu.ru/ ;
2 v . 12 1 :
ApaJUICIIBHOCTD NPAMBIX U INIOCKOCTCU UChl.rU
[TeprieHAMKYASAPHOCTD NPSAMBIX U IJIOCKOCTEH http://resh.edu.ru/ ;
3 12 1 uchi.ru
http://resh.edu.ru/ ;
4 VYT1ubl MeXAY IPSMBIMU U INIOCKOCTSMHU 10 1 uchi.ru
http://resh.edu.ru/ ;
5 MHororpaHHuKH 11 1 uchi.ru
) http://resh.edu.ru/ ;
6 OOBEMBI MHOTOI'PaHHHUKOB 9 1 uchi.ru
http://resh.edu.ru/ ;
7 [ToBTOpEHME: CCUCHMSI, PACCTOSHUS U YTJIBI 4 1 uchi.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

11 KVIACC

Ne i/

KoaunuyecTBo yacoB



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

HaumMeHoBaHMe pa3iesioB U TeM DJIeKTPOHHbIE
MpOorpaMmbIl Beero Konrtpoabnbie | IlpakTnyeckne  (umdposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl

1 Tena BpatmeHus 12

2 O0BEMBI TET 5 1

3 BekTopbl 1 KOOpMHATHI B POCTPAHCTBE 10 1
[ToBTOpenue, 06061IeHNE,

4 cUCTEMaTH3alus 3HaHUI 7 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
No uu@poBbIe
- Tema ypoka
n/n yp B KonTpoabubie | IlpakTHueckue odpasoBate/bHble
cero
paGoThI paéoThI pecypebt
OCHOBHBIC TIOHSITHSI CTEPEOMETPHHU: TOYKa,
npsiMasi, TNIOCKOCTb, IPOCTpaHCTBO. [IpaBuia
1 M300pakKeHUS Ha PUCYHKAX: U300PKCHHS 1 httﬁ'_/ resh.edu.ru/ ;
o ucnl.ru

TUTOCKOCTEH, MapaJlIeIbHBIX TPSIMBIX
(0Tpe3KOB), cepeANHBI OTPE3Ka

5 [TonsTHsA: nepecekaromyecs MIOCKOCTH, 1 http://resh.edu.ru/ ;
NIEPECEKAIOIINEeCs MpsMasi ¥ MII0CKOCTh uchi.ru

3 [NonsiTus: mepecekaronuecs MIOCKOCTH, 1
NepeceKaroIUecs mpsiMasi v TNIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHHUKaMHU,

4 13006pakeHie MHOTOrPAHHUKOB Ha 1 http://resh.edu.ru/ ;
PHCYHKaX, Ha IPOCKITHOHHBIX YePTEIKaX uchi.ru
HauanwsHbie cBeieHUs 0 KyOe U Mupamu/e,

5 ux pa3BeépTKu U Mozenu. CeueHus 1
MHOTOTPaHHUKOB
HavanbsHbie cBeieHUs 0 KyOe U TUpaMH/IE,

6 ux pa3BEépTKu U Mozenu. CeueHus 1

MHOI'OrpaHHUKOB



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

[Tonatue 00 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[oHsiTHE 00 AKCHOMATUYECKOM ITOCTPOCHHH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

http://resh.edu.ru/ ;

uchi.ru

[onsiTHe 006 aKCHOMAaTHYECKOM ITOCTPOSHHH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

[oHsiTHE 00 AKCHOMATUYECKOM ITOCTPOCHHH
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

11

12

B3anMHOe pacnosioxkeHUe NpsIMbIX B
MIPOCTPAHCTBE: MepeceKaroIuecs,
napaJijiesibHbIe U CKPEIIMBAIOIINECS MPSIMbIE

[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE: MapalielIbHbIE NPSIMBIE B
MIPOCTPAHCTBE; NApAIEIbHOCTD TPEX
MPSAMBIX

http://resh.edu.ru/ ;

uchi.ru

13

[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B
npocrpancTse: [lapamienbHOCTh IPAMON U
IJIOCKOCTH

14

VY11l ¢ cOHanpaBIeHHBIMU CTOPOHAMU

http://resh.edu.ru/ ;

uchi.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

http://resh.edu.ru/ ;

15 VYros Mexay NpsSsMbIMU B IPOCTPAHCTBE uchi.ru
16 VYTos MeXTy IPSIMBIMA B TIPOCTPAHCTBE
17 [TapannenbHOCTh MIIOCKOCTEM: http://resh.edu.ru/ ;
MapaijIeNIbHbIC TNIOCKOCTH uchi.ru
18 CBoiicTBa mapayjieIbHBIX TUIOCKOCTEH
19 [pocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TE€TPa’p, KyO, napajiesienumne,
20 Iloctpoenune ceuennii
21 Iloctpoenue ceuennii
Konrtponsnas padora no teme "[Ipsimbie u
22 TUTOCKOCTH B mpocTpaHcTBe. [lapannensHocTs
MPSIMBIX U IJI0CKOCTER"
23 [lepnenquKynsIpHOCTH MPSMOM U TUIOCKOCTH: http://resh.edu.ru/ ;
MEPIIEHANKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE uchi.ru
o4 [psiMbIe mapaienbHble U NEPIeHANKYIISIPHBIS
K IUIOCKOCTH
) [psimMble mapaienbHble U NEPICHANKYIIIPHBIC
5 K IUIOCKOCTH
[Ipu3Hak NepHeHAUKYIIPHOCTH IIPSIMOU U http://resh.edu.ru/ ;
26 IUIOCKOCTH uchi.ru
57 [Ipu3Hak neprneHaAuKyYIIpHOCTH MPSIMOM U

TIIIOCKOCTH



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

Teopema 0 IpsIMOM EPIICHAUKYIISIPHON

http://resh.edu.ru/ ;

28 IUIOCKOCTH uchi.ru
29 Teopema o0 IpsAMON NEPIIEHAUKYIISIPHON
IIJIOCKOCTH
Teopema o npsiMOii IEPIIEHAUKYISIPHON
30 IIJIOCKOCTH
[lepnenauKymnsp U HAKJIOHHBIE: PACCTOSHHUE
http://resh.edu.ru/ ;
31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT -
MPsIMOM A0 MIOCKOCTH uchi.ru
[lepnenauKymsip U HAKJIOHHBIE: PACCTOSIHUE
32 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepnieHauKyNSp M HAKIIOHHBIE: PACCTOSIHUE
33 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH
KontponbHas pabota o TeMe
34 "[leprieHAUKYISIPHOCTD MPSMBIX U
miockocTeit"
35 VYTIiabl B IPOCTPAHCTBE: YIOJl MEXKAY MPAMOM http://resh.edu.ru/ ;
1 TJIOCKOCTHIO uchi.ru
36 JIByrpaHHBIN yroJj, JUHEHHBINA Yo
JBYTPAHHOT'O yria
37 JIByrpaHHBII yroJl, JMHEUHBIA yTOa

JIBYIPAaHHOT'O yIiia



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

HepHCHI[I/IKyJ'I}IpHOCTL IUIOCKOCTEH: IMPpU3HAK

http://resh.edu.ru/ ;

38 MEPIIEHANKYIISIPHOCTH JBYX IJIOCKOCTEH uchi.ru

39 IlepneHIUKyYIAPHOCTD IIJIOCKOCTEN: TIPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIJIOCKOCTEN

40 [lepnenauKyISPHOCTD MIJIOCKOCTEMN: MPU3HAK
MEPHEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

. http://resh.edu.ru/ ;

41 Teopema o Tpéx nepneHAuKyIsIpax uchi.ru

42 Teopema 0 TPEX NEPHEHAUKYIIAPAX

43 Teopema 0 TPEX NEPHEHAUKYIIAPAX
KonTtponsHas paboTa o remam
"[leprieHANKYISAPHOCTD MPSIMBIX U

44 mwiockocTel" ¥ "YTIIbl MEXKAY NPSIMBIMU U
miockocTsaMu"”

45 [ToHATHE MHOTOTpaHHUKA, OCHOBHBIE http://resh.edu.ru/ ;
3JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIE U uchi.ru
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA
MHOTOI'pPaHHUKA
[Ipusma: n-yrosipHas mpu3Mma; rpaHu U
OCHOBAHUS IIPU3MBL; IIPsiMasi U HAKJIOHHAs

46 pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
IIPU3MBI

" [Tapamrenenumnen, TpsIMOYTOJIbHBIN

napaJuIeJCIuIica u €ro CBOMCTBaA



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

48

[Mupamuna: n-yrojapHasi mupaMua, TpaHu U
OCHOBaHME IIMPaMUJIbl; OOKOBas M MOJIHAS
MIOBEPXHOCTh TUPAMU/IbL; IPaBUIIbHAS U
yced€HHas upamuia

49

[IpaBuiibHBIE MHOTOIPAHHUKH: TOHSITHE
MIPaBWJIBHOTO MHOI'OTPAHHUKA; PAaBUIIbHAS
IIpU3Ma U NpaBWIbHAs MUPAMUJA;
[IpaBWIbHAs TPEYrojbHAas MUpaMuaa U
MIPaBUJIBHBIN TETpasip; KyO

50

[IpencraBieHue o NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKA AP U
HKOCA3IP.

http://resh.edu.ru/ ;

uchi.ru

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, ITPSMOH, INIOCKOCTH.
DJIeMEHTBl CHMMETPUH B TUpaMUax,
napajulelIeIuIe1ax, MPaBUIIbHbIX
MHOI'OTpaHHUKAX

52

Brruncnenune 31eMeHTOB MHOT'OI'paHHUKOB:
pé6pa, TMaroHaiu, yribl

http://resh.edu.ru/ ;

uchi.ru

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM

http://resh.edu.ru/ ;

MOBEPXHOCTHU MPSAMOM IPU3MBI, IUIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
IIOBEPXHOCTHU MIPSIMOM IIPU3MBI

uchi.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIBHOM THPAMHIBI,

54 TeopeMa O IUIOMIATH OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
KontponbHas paboTa 1o teme
55 "M n
HOTOTPaHHUKHU
. http://resh.edu.ru/ ;
56 [ousTHe 06 00BEME uchi ru
. http://resh.edu.ru/ ;
57 O06BEM TUpamMuIbI uchi.ru
58 O0BEM mupaMuIbI
59 OO0BEM TUpaMuIBI
60 O06bEM UpamMuIbI
. http://resh.edu.ru/ ;
61 O0BEM npU3MBbI uchi.ru
62 O0BEM npU3MBI
63 O0BEM npu3MBbI
KonTponbras padora o teme "O0bEMBI
64 MHOTOT'PaHHUKOB"
[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
65 3HaHui. [locTpoenue ceuenuii B
MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNEe CUCTEMATU3AIHS
66 3HaHUU. BelunciaeHne pacCTOSIHUI: MEXIY

ABYMA TOYKaMH, OT TOYKHU 0 HpﬂMOfI, oT



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

TOYKH OO IIITOCKOCTHU, MEKOY
CKpCHIMBAOINMUCS ITPAMBIMU

67

HToroBast KOHTpOJIbHAs paboTa

68

IToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS
3HAaHUW. BeIunciieHue yrioB: Mexay
CKpCIIUMBAOIHUMUCS ITPAMBIMHA, MCKAY
NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEXAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KosanuecTBo yacoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3Yy4YeHUs

JIeKTPOHHbIE
uudpossbie
o0pa3zoBaTe/ibHbIE

pecypcebl

Cdepa u map: meHTp, paanyc, IMameTp;
TUIOIIAb MOBEPXHOCTHU CEpHI

B3anmHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelibHask INIOCKOCTh K

chepe; mmomanb chepbr

Nzo6pakenue cdepsl, mapa Ha
miockocT. CedeHus mapa

[{umuHaprYecKas TOBEPXHOCTb,
00pasyromue MUITHHIPUIECKON
MOBEPXHOCTH, OCh IIMIIMHIPUUIECKON
MOBEPXHOCTH

Humumaap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroias 1 oCh;
IUIoIa s OOKOBOU M HOJHOM
MMOBEPXHOCTH

N3o6pakenue muinHIpa Ha TUIOCKOCTH.
Pa3zBépTka unnunapa. CeueHust

IUIUHAPA (TTIOCKOCTHIO, TapaJUIeTbHOM
WJIU TIEPIICHAUKYISPHON OCH LUIUHAPA)




Konunueckas noBepXxHOCTh, 00pa3yromiye
KOHUYECKOW MOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOU MOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3yromas U 0Ch; IJI0MAaas OOKOBOW 1
MOJTHOM TOBEPXHOCTHU

Yceu€HHbI KOHYC: 00pa3yroiue 1
BBICOTA; OCHOBaHMs U OOKOBasI
IIOBEPXHOCTh

10

N300paxeHne KoHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHI0, TapaJICIbHOW OCHOBAHHUIO,
Y TJTIOCKOCTBIO, TPOXOIAIICH Yepe3
BEpILNHY)

11

KomOunamumst Ten BparieHus u
MHOTOI'PAaHHUKOB

12

MHOTrOorpaHHuK, ONMCaHHBIA OKOJIO
coepsl; chepa, BoucaHHas B
MHOT'OTPaHHUK WJIU B TEJIO BpallCHUS

13

[Tousitue 06 00BbEMe. OCHOBHEIE
CBOlicTBa 00BEMOB TEN

14

O0BEM uIMHApa, KOHyCa

15

O06bEM mapa u WIoIaas chepbl




HOI[O6HLIC TCJIa B IPOCTPAHCTBC.

16 CooTHoIIeHUsT MEXY IJIOIAASIMU
MOBEpPXHOCTEH, 00BEMaMH OJOOHBIX Tell

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOK€EHUE BEKTOpa Ha YUCIIO0
Pa3noxenue  Bekropa 10 TpéM

21 HEKOMIUTaHapHbIM BekTopaM. [IpaBuio
napaJuiesienuneaa
Pemenue 3aiay, CBA3aHHBIX C

22 IIPUMEHEHHUEM IIPABUII ACUCTBUM C
BEKTOPAMHU
[IpssMoyronbHas cucreMa KOOpJIuHAT B

23 npoctpanctse. KoopauHatel BeKTOpa.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24 VYron mexay Bektopamu. CkansipHOe
IIPOU3BE/IEHNE BEKTOPOB

ot Bbruncnenue yrioB MexIy IpsIMbIMU U
IUIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBIM METO ITPU

PCUICHNUU T'COMCTPUYICCKUX 3aaa4




27

KontponbHas pabota mo teme "BekTopsl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHme, 0600IIEHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600mEeHNE 1
cucremaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpeHwue, 06001mIeHNE U
cUcTeMaTHU3anys 3HaHui. 3agaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

31

[ToBTOpeHwue, 06001IeHNE U
cUCTeMaTHu3alys 3HaHui. 3agaun
TUTAHUMETPUHU U METOJIbI X PEIICHUS

32

[ToBTOpenwue, 0600IIEHNE 1
CcCUucreMaTu3lanus 3HaHu. OCHOBHEBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33

Hrorosas KOHTPOJIbHAaA pa60Ta

34

[ToBTOpEeHME, 0600IIEHNE 1
CUCTeEMaTHU3alys 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O0
[NPO'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYEHUKA

A. B . IToropenos I'eomerpus 10-11 kmaccer , M, :Ilpocsemnienne ,2020

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA
['eomerpusi. 10-11x1. : TECTHI AJIs TEKYIIETO U 0000IIAIOIIETO KOHTPOJIS / aBT.COCT.

I1.1A AnxteiHoB.-MoCKBa

I'yceB, B.A.Jlupaktnueckue wmartepuanbl 1o reomerpun miuga 11 kiacca
oO1reoopazoBarenbHbIX yupexaenuii / B.A.I'yces, A.U.Mensuuk.-M. :
IIpocsenienue.

KoHTposbHbIe 1 mpoBepouHble padoThl o reomerpun 7-11kin. AWM. Mensauk M:
Apoda

Paznarounslii MaTepuan Al KOHTPOJIbHBIX U MIPOBEPOYHBIX paOOT MO T€OMETPUU

— 11 ki

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HNHTEPHET

CHnHCOK UCIIONb3YEMBIX CAUTOB.



1.www.fipi.ru

2.www.mathege.ru
3.www.reshuege.ru

4.www.ege.edu.ru
5.www.alleng.ru
6.www.alexlarin.net
7.www.egemetr.ru
8.www.interneturok.ru

9.www.egetrener.ru
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