MunuctepceTBo npocseinenus Poccuiickoin @enepanuu
MunucTepcTBO 00pazoBanus u cnopra Pecnyoauxku Kapenust
Aavuauctpanus [IpuoHeRCKOro MyHMIUNAJIBLHOTO paiioHa
MyHununajabHoe 001ueodpa3oBaTejibHOE YUPeKIeHUEe
Ilyiickas cpeaHsisi o0meo0pasoBareabHas mkoJa Nel
(Iyiickasi cpeaHsis MIKO0JIA)

0

o'

ot \°
P

G
PACCMOTPEHA COI''TACOBAHA
IIporokon 3acenanus ITpoTokon 3acenanus
MeToandecKoi kadeapsr I1€/1aroru4ecKoro coBera
Nel ot 31.08.2023r. Nel ot 31.08.2023 .

PabGouasi nporpamma
yueOHOro npeamera «I'eomerpuspy

st ooywaromuxest 10-11 knaccoB

n. ys, 2023



HOACHUTEJIBHASA 3AIINCKA

Pabouast nmporpamma yue6HorO npeamera «I'eomerpusi» 6a30BOTO ypOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DemepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa CPeAHEro o0IIero oopa3oBaHus, ¢
y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUM, MIPEIBIBIIEMBIX K MATEMAaTUYECKOMY
o0pa3oBaHMIO, U TPATUIUN pPOCCUICKOro oOpa3zoBaHudA. Peanuzaius mporpamMmbl
o0ecreunBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETEHIUSMHU, COCTABIISIONIMMH OCHOBY
JUI CaMOPa3BUTHS U HETIPEPHIBHOTO 00pa30BaHUs, LEJIOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS JUTHOCTH 00YJIArOIITUXCS.

HEJIU U3YUYEHUA YYEBHOI'O ITIPEAMETA

BaxxHocth yueOHOro mnpeaMera IeOMETpUHM Ha YPOBHE CpPEIHEro OoOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX pPE3yJIbTaTOB OOYYEHUsT TE€OMETPUM B HAMNPABICHHH JUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opmMupoBaHHus (YHKIHMOHAJIBHOM MaTeMaTUYeCKON
IPaMOTHOCTH, U3Y4YEHHs JIPYrMX y4eOHBIX AUCUUIUIMH. Pa3Buthe y oOyuaroummxcs
OPaBUWIBHBIX TMPEJICTABICHUNA O CYIIHOCTH M HPOUCXOXKIECHUU TIE€OMETPUYECKUX
aOCTpaKIMii, COOTHOIICHWH pEATbHOTO U HJCAIBHOI0, XapakTepe OTPaXKEHUs
MAaTeMaTUYECKOW HAyKOU SIBJIEHUH U MPOLIECCOB PEAJTBbHOIO0 MHUPA, MECTE TEOMETPUHU
B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B
IPAaKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS YyYalllUXCs, a
TaK)K€ KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JMJIf aJanTalid B COBPEMEHHOM
oOuiecTse.

['eomeTpusi siBnsieTcss ONHUM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmero o0pa3oBaHusi, TaK Kak OOECIEYMBAET BO3MOKHOCTh M3YYECHHS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbllUIeHHE, (HOpPMHUpPYEMOE TpU H3YYEHUH OO0YyYaroUIMMUCS
MOHSATUHUHBIX OCHOB FT€OMETPUU U MOCTPOCHHUH 1IEMOYKH JIOTHYECKUX YTBEPKIACHUH B
XO/JI€ PEICHHS] TEOMETPUUECKUX 3a/1a4, YMEHUE BbIIBUTATh U OMPOBEPIaTh I'MIIOTE3bI
HEIMOCPEJICTBEHHO HCIIOJB3YIOTCS NIPH PELIEHWH 337a4 €CTECTBEHHO-HAYYHOTO
[IMKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO
BCEX OOJACTAX MEITENbHOCTH 4esioBeka. OpHEeHTalMs 4YeloBEeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COLMAIbHOrO ObITHsA, ¢opma
OTPAXKEHUSI OKPYXKAIOLIEro MHUPA, YCIOBUE YCIECIIHOIO II0O3HAHMS W AaKTUBHOIO
npeoOpa3oBaHus  JEHCTBUTENBbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3aMu 00bEIUHSET pa3HbIe BUAbI YU4EeOHON U TPYIAOBOM AEATEIHHOCTH, SIBISIETCS
OJHMM U3 NPO(PECCHOHATBHO BaXKHBIX KauyecTB, IO3TOMY aKTyajbHa 3ajada
dbopmupoBaHus y  oOydarouuxcsi — NPOCTPAHCTBEHHOTO  MBIIIJIEHUS  Kak
PA3HOBHUJIHOCTH OOpAa3HOTO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOU JEATEIbHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llenp ocBoeHMs mporpaMMmbl ydueOHoro mpeamera «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4deHUsi — 00I11e00pa3oBaTeIbHOE U OOUIEKYJIbTYPHOE pa3BUTHE
oOy4Jaronuxcsi yepe3 00ecre4eHrne BO3MOXKHOCTH MPUOOPETEHUSI U UCIIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUN U JEUCTBUH, CIELIMPUIHBIX T€OMETPHH,
BO3MOXXHOCTH YCIIEUTHOTO TMPOJOJDKEHUST 00pa30BaHUS MO CHEIHATBHOCTIM, HE
CBSA3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHH.

[IporpaMmma 1o reoMeTpur Ha 0a30BOM YpOBHE NpeJHA3Ha4YeHa ISl
00y4Jaronuxcsi CpeTHEH MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUN HA
YpPOBHE OCHOBHOTO 001Iero oOpa3zoBanus. TakuMmM o0pa3oM, oOydaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUs, CBSI3aHHBIE CO
cneuu(UKoOl TeOMETPUUM M HEOOXOAHMMbIE IJIs >KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 31010, OHM UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO OoJiee rIyOOoKO, €CllU B
JaJbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B TIE€OMETPUYECKMX 3HAHMSIX B
poheCCUOHATIBHOU JIEITEIIbHOCTH.

JlocTKeHHE LEeauM OCBOCHHMS NPOrpaMMbl  OOECHEUYMBAETCS  PEIICHHUEM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMH 3aJadyaMM OCBOCHHMS IIpeaMeTa
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:

« hopMUpOBaHUE MPEJCTABICHUSI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI U

OCO3HaHMUE €€ B3aUMOCBSI3U C OKPYXAIOLUM MUPOM;

e popMHUpOBAHUE MPEACTABICHHUSI O MHOTOTPAHHUKAX U TEJaX BPAILEHUs KaK O
BOKHEHUIIIMX MaTEeMaTHYECKUX MOJIETAX, TO3BOJIAIONIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e popMHUpOBaHME YMEHHUS PAcO3HaBaTh HA YEPTEkKaX, MOJEISAX U B pEaIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

¢ OBJIAJICHUE METOAAMH pEIICHUs 3aJad Ha MNOCTPOEHUS HAa H300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e popMHUpOBAHHWE YMEHHUS  ONEPUPOBATH  OCHOBHBIMU  TOHATUSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAICHHs U UX OCHOBHBIMHU CBOWMCTBAMU;

e OBJIQJICHUE aJTOPUTMaMHU PEIICHHUs] OCHOBHBIX THUIOB 3a/ay; (opMUpOBaHUE
YMEHHsI TPOBOAMUTH HECIIOXKHBIE JOKa3aTelIbHbIE pPAacCyXICHUS B XOJe
pelIeHUsT CTEPEOMETPUYECKMX 3aJad W 3aJad C [PaKTUYECKUM
COJIEpKaHUEM;



e Pa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O00ydaroImmxcs,
[T0O3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHHM, KPUTUYHOCTU
MBIIILJICHUS;

e popMUpOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHUE PaCIO3HABATh MPOSBICHUS I'€OMETPHUUYECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX JKU3HEHHBIX CHUTYyalUsX W INPU HU3YyYEHUU
IpYruX  y4eOHbIX  MPEIMETOB,  TPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOPMYIUPOBATh UX Ha SI3bIKE T'€OMETPUM M CO3/]1aBaTh
Tr€OMETPUYECKUE MOJIETH, IPUMEHATh OCBOCHHBIA T€OMETPUUECKHUI ammapar
JUISL pELICHUs NPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPHPETUPOBATH U
OLICHUBATh NOJIyYCHHbBIE PE3YJIbTATHI.

OTINYUTENBHOM OCOOEHHOCTBIO IPOTPAMMBI SBIISIETCS BKJIIOUYEHHE B KypC
CTEPEOMETPUM B Ha4aJle €ro U3y4eHHs 3a/ad, PelacMblX Ha YPOBHE HHTYUTUBHOIO
MO3HAaHUS, U ONpPENENEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJl HUMH, YTO
CHOCOOCTBYIOT ~ pPa3BUTHUIO JIOTUYECKOTO U  IMPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Ipennourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JIEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN ¥
y4Yaluxcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET PELICHUS 3a7a4 Ha CO3JaHUE
OPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue o0pasa TMPOBOJUTCA C OMOPOM HA HArISAHOCTH, a
ornepupoBaHue o0pa3oM — B YCJIOBHSIX OTBJICYEHHUS OT HATJISAHOCTHU, MBICIEHHOTO
M3MEHEHUS €r0 UCXOIHOTO COJIepKAHUSI.

OcHoBHBIE coaepkaTelnbHble TUHUU npeaMmera «I'eometpun» B 10—11 kmaccax:
«MHororpanHukm», «lIpsmble U MIIOCKOCTH B NPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopsl 1 KOOpAMHATHI B MpOCTpaHCcTBE». DOPMUPOBAHHUE JIOTHUECKUX YMEHUMN
pacnpenesnserca He TOJIbKO MO COJIEep KaTeNIbHBIM JIMHUSIM, HO U TIO ToJilaM 00y4eHUs
Ha ypOBHE CpeAHEro 00111ero 00pa3oBaHusl.

CopepxxaHnue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTaM
OcBOeHHUsI palouell MporpaMMbl, pacmpelneia€HHbIM 10 TrojaaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUECKUMU MOHSATUAMU
Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C COOMI0IEHUEM
MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIHCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEICTABICHUIM 00yUaroluXcsl, pacupss 1 yriuyousis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

Ha usydenue reomerpun oTBoaUTCS 2 4aca B Hegento B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yudenus - 102 yueOHbIX daca.



COLEPKXAHHUE YYEBHOI'O IPEIMETA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUSA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTb, IIPOCTPAHCTBO.
[TonsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH
Y CIEICTBHS U3 HUX.

B3anmHOe pacnosiokeHHe NpsMBIX B IIPOCTPAHCTBE: IMEPECEKAIOIIUECS,
napaJulesibHble M CKpelluBarouiyecss npsMble. [lapamuienbHOCTE NOpSAMBIX U
IUIOCKOCTE B  INPOCTPAHCTBE: NAPAJUICJIBHBIC IPSAMBIE B IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; MAPALIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM  CTOPOHAMH; YIOJI MEXAY IHpPSMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJuleibHbIE INIOCKOCTH; CBOMCTBA IapajuIesIbHBIX
iockoctei. [lpocreiinne npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETPadJp,
KyO, napajuiesenumne 1; HOCTPOCHNUE CEUEHUH.

[leprieHIUKYISIPHOCTh NMPSAMON M IIOCKOCTH: TEPIECHIUKYJISIPHBIE IPSMBIEC B
IIPOCTPAHCTBE, NPSMBbIE NTApAJUICIbHBIE U IEPIICHANKYJIIPHBIE K INTIOCKOCTH, PU3HAK
NEPIEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM MEPIIEHANKYIIAPHON
IUIOCKOCTU. YTIbl B IIPOCTPAHCTBE: Yrojd MEXKAY MPSIMOM U IUIOCKOCTBIO;
INBYI'PDAHHBIM yTOJ, JWHEWHBIA YroJl JABYrpaHHOro yrima. llepnenmukynsap wu
HaKJIOHHBIE: PACCTOSTHUE OT TOYKM J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
MJIOCKOCTH, MPOEKLHs (UTYphl HA IJIOCKOCTh. llepneHauKyIIpHOCTh MIOCKOCTEM:
NPU3HAK  [EPHEHIMKYJISIPHOCTH  JBYX  IUIOCKocTer. Teopema 0  Tpéx
NEPIECHINKYJIAPAX.

MHOrorpaHHUKH

[loHATHE MHOTOTrpaHHWKA, OCHOBHBIE DJIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOIPaHHUKH; pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yrosbHas
npu3Ma; TpaHU U OCHOBaHUS MPU3MBbI, NpsAMas U HAKJIOHHAS NpU3MBbL, OOKOBas U
IIOJIHAs TIOBEPXHOCTH NMPpU3MBI. [lapautenenumen, npsAMOYTOJIbHBIN ITAPAIIIEICIIUIIE]
u ero cBorcrtBa. [Iupamuaa: N-yronpHas nupamuaa, rpaHd 1 OCHOBAaHUE NTUPAMU/IBI;
OOKOBasi M MOJHAs MOBEPXHOCTh NMUPAMUJIBI; NIPABUJIbHAS M yCEUEHHAs NMUpamuia.
OneMeHTbl Opu3Mbl W nOUpaMuabl. [IpaBHUibHBIE MHOTOIPAHHHMKHW: IOHATHE
IIPAaBWJIBHOTO MHOTOIPDAHHUKA; IpaBWIbHAs IIpU3Ma M IIPAaBWIbHAs NUPAMUIA;
npaBuJIbHAs TPEyroJjbHAs MUPAMHUAA U IPABUWIBHBIA TeTpadip; Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’3p, TOAEKadAp U nkocadap. CeyeHns npu3Mbl
Y IUPaMU/IBI.



CummeTpusi B MNPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUHU B MHUPAMUJIAX, HapAJIICICNIEIaX, TPaBUIbHBIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pé0pa, quaroHanu, yrisl. [Tnomans
OOKOBOM TMOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH NPSAMON TPU3MBI, IUIOLIAb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPAMOM mpu3Mbl. [Inomaas 00KoBoM
INOBEPXHOCTH M IIOBEPXHOCTU IIPABUJIBHOM NUpamMuAbl, TEOpeMa O IUIOIIAaN
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpPaMUIbI, IPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJTOOHBIX TEJ.

11 KIIACC

TeJsia BpalmeHus

Hunuuapuyeckas MOBEPXHOCTh, OOpa3yIoONIUe IIMIMHIPUIECKON MOBEPXHOCTH,
OCh HUJIUHAPUYECKON TOBEpXHOCTH. [{ummHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb,
o0Opasyronias U 0Ch; IIONaasr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 0Opa3yroliue KOHUYECKOMW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTu. KoHyc: OCHOBaHME U BEpIlIMHA, 00pa3yromias u
OCh; TUIOIIAIb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUaAMETp; IUIOMIAJlb TMOBEPXHOCTHU CQEphl.
B3anmuoe pacnosioxkenue cdepbl U MIIOCKOCTH; KacaTelibHasi MJIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o00pakeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOuHanuu ten BpalieHuss U MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIN
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[Tonsatue 06 06béMe. OcHOBHBIE CBOMCTBa 00BbEMOB Tell. TeopeMa 00 00BEME
IPsIMOYTOJILHOTO Mapasuiesienumena u cienctsus u3 He€. O0bEM HMUIMHIpA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[Tonobnsie Tena B mpocTtpaHcTBe. (COOTHOLIGHUS MEXKIY IUIOHMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust uunuHapa (mapauiebHO U MEPICHANKYIISIPHO OCH), CEUYEHHSI KOHYyCa
(mapauiebHOE OCHOBAHUIO U MPOXO/IAIEE YEPE3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl U KOOPAUHATHI B NIPOCTPAHCTBE

Bektop Ha miockocTu u B npocTpaHcTBe. ClioKeHHEe W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. PasnmokeHue BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuiio napannenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM



IpaBWJI JEUCTBMH € BeKTopamu. lIpsMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopanuarel Bekropa. [Ipocreiimme 3amayn B KOOpAMHATaX. YTOJ
Mexay BekTopamu. CKaJsIpHOE ITPOU3BEICHUE BEKTOPOB. BpIUNCIEHUE YyIII0B MEXKIY
OpSIMBIMM U IJIOCKOCTAMH. KOOpPAMHATHO-BEKTOPHBIM METOJ NPU PEIICHUU
r€OMETPUYECKUX 3a]aY.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yibTaThl OCBOCHHS MPOTPAaMMbI  Y4eOHOro MpeaMeTa
XapaKTepU3yrTCA:

I'paxxpanckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIMKM 00YJArOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO  WJIEHAa  POCCHIMCKOTO  00ImecTBa,  MPEACTaBICHHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIHMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
npoueayp TpaxkiaaHCKOro oOmiecTtBa (BBIOOPBI, ONPOCHI W Mp.), YMEHHUEM
B3aMMO/ICHCTBOBATh C COIUAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIUSIMU
Y HA3HAYEHUEM.

IIaTpuoTnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TpaKAaHCKON HIACHTHUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSAILIEMY POCCUHMCKONM MaTeéMaTHKH, LIECHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSAM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaT€MaTUYE€CKOW MIKOJIBI, K
WCTIOJBb30BAHUIO ATUX JOCTIXKEHUM B JPYrMX HayKax, TEXHOJIOTusX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoaa; CHhOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ATHUYECKOTO MOBEICHUS, CBS3aHHOIO C MPAKTUYECKUM
NIPUMEHECHUEM JTIOCTHKEHUN HAYKU U IEATEIIbHOCTHIO YUYEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHPY, BKIIOYas ACTETHUKY MAaTEeMaTHUYE€CKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1ay, PEIICHUM, pacCy AeHUIN; BOCIPUUMUYUBOCTHIO
K MaT€MaTUYECKHUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dDusnyecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO yYMEHHUS TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 3I0POBOro M 0e30macHOTro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3JIOPOBBIO (3JI0pOBOE MHUTaHWE, COAJTAHCHPOBAHHBIA PEXUM 3aHATUUA U
OTIIbIXa, peryiispHas ¢u3nuecKass akTUBHOCTD); (PU3NUYECKOTO COBEPIIICHCTBOBAHMS,
[IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBLHON 1€ TEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIECHHOCTH TPYJOIIO0Us; HUHTEPECOM K
pazimuHbIM chepam npodeccuoHanbHON AESTEILHOCTH, CBI3aHHBIM C MaTeMaTUKON
u e TMPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIiei



npodecCuu U pean30BhIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO H
CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHMI0O H CaMOOOpa3OBaHHMIO Ha
NPOTSHKEHUHM BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYaCTHIO B PEHICHUH
PAKTUYECKUX 3a]]a4 MATEMaTU4ECKOW HaIPaBJIECHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKOW KYJBTYPhI, TTOHHUMAHHEM BIUSHUS
COIMAIBHO-PKOHOMHYECKUX TMPOIECCOB HA COCTOSIHHE MPUPOJHOM U COIMATBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOTO  XapakTepa  HAKOJOTMYECKUX  MpolieM;
OpUEHTallMed Ha TMPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUW Ui pelIeHus 3aaad B
00JIaCTH OKPYXaIOIIe Ccpelibl, IIAHUPOBAHUS MTOCTYIKOB U OLEHKU UX BO3MOXKHBIX
MOCJICICTBUN [T OKPY’KAIOIIEH CPEBI.

ILleHHOCTH HAYYHOTO IO3HAHMUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAayKH ©  OOIIECCTBEHHOW  MPaKTUKH, TOHHUMaHUEM
MaTeMaTUYECKOM HayKu Kak c¢epbl YeIOBEUECKON JesTEIbHOCTH, JTamoB €&
pPa3BUTHS W 3HAYUMOCTH JUISI PAa3BUTH IHBWJIM3AIMH; OBJAJCHUEM SI3bIKOM
MaTEMaTUKH U MaTEMaTUYECKOM KYyJIbTypOH KaK CpEJACTBOM TIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATH MPOEKTHYIO U HCCIEI0BATENbCKYIO JIESITEIBHOCTh
WHIUBUTyAJIBHO W B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble Pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPHU3YOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCATbHLIMU PERYIAMUBHBIMU OeUCTNEUAMU.

1) Yuueepcanvnuvie  nosnasamenvnwvie  Oelicmsus, obecneuusarom
Qopmuposanue 6a3z06bIX KOZHUMUBHLIX HPOYECCO8 00yUarowuxcsi (0ceoeHue
Memo008  NO3HAHUSL ~ OKpYICAOWe20  Mupa,  NpUMeHeHue  J0SUYEeCKUX,
ucc1e008amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBbie jornueckue aeiicTBUA:

*BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MMPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOLIEHUN MEXIy TMOHATUAMU; (HOPMYIUPOBATH
ONpEeNeNeHUs]  NOHATUH;  yCTAaHABIMBATh  CYLIECTBEHHBIM  MpHU3HAK
KJaccu(uKanuu, OCHOBaHUS Il OOOOIIEHUS U CpaBHEHUS, KpPUTEPUU
IPOBOJUMOTI0 aHAJIN3a;



e BOCTIpUHUMATh,  (POPMYIHpOBATH W  TPEoOPa3OBBIBATH  CYXKIICHUS:
YTBEPAWTEIbHBIE W OTpHUIATSIbHBIC, CIWHUYHBIC, YacTHbIE U 00Imue;
YCIIOBHBIE;

e BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS B
dakTax, MaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX; TMpeIiaraTh KpUTECPUHU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e ICNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

 IPOBOAUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUIM
(mpsiMble W OT TPOTHMBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TMPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC CYXKICHHS U
BBIBOJIBL;

«BpIOMpaTh croco0 pemieHUss y4yeOHOM 3anauu  (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BbIOMpPATh HauWOoOJiee TMOAXOIAIIUA C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

* ICTIOJIb30BaTh BOIPOCHl KaK HCCIEA0BATENbCKUI HMHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIOIIUE MPOTHUBOPEUYHUE, MPOOIIEeMY,
yCTaHAaBIMBAaTh  WCKOMOE€ W  JaHHOe, (opMHpoOBaTH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

 IPOBOJAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA JKCIEPUMEHT, HCCIEIOBAHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCcKOro OOBEKTa, SBIICHUSA,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MeEXAy OOBEeKTaMu, SBICHUSIMHU,
npoleccamu;

e CAMOCTOSITEILHO (hOpMYyJIMpOBaTh OOOOIIEHHS U BBIBOABI IO pe3yjbTaTaMm
POBEIEHHOTO HAOMIOJCHHS, HCCIEIOBaHUS, OIEHHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

¢ IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKe BBIIBUTAThH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

* BBISIBJIATH JepUIUThl MHGOPMAIMK, JAaHHBIX, HEOOXOJUMBIX IJi1 OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

« BEIOMpaTh MHGOPMAIMIO U3 WCTOYHMKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMATU3MPOBATh M MHTEPIPETHPOBATh MH(POPMAIIMIO Pa3IMYHBIX BHUI0B
1 (HopM MpeCTaBICHUS;

e CTPYKTypHUpOBaTh HH(OpPMAIMIO, MPEACTaBIATh €€ B pa3InyHbBIX (opmax,
WJUTIOCTPUPOBATH Tpaduueck,



e OLICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie = KOMMYHUKaAmMuGHble  Oclicmeus,  00eCneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIIPUHUMATh U (DOPMYIHPOBAThH CYKJACHUS B COOTBETCTBUM C YCIOBHUSIMHU U
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pelIeHUus
3a/1a4yu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

eB X0 OOCYXXIIEHHUSI 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAE€MOU TEMBI,
poOJIEMBI, PEIIAEMON 3aJlaui, BBICKA3bIBaTh UJEH, HALIEJICHHBIE HA MOMUCK
pELIEHHUs; COTIOCTABIATh CBOU CYXKJICHHS C CY>KICHUSMH IPYTUX YYACTHUKOB
auanora, OOHAapy>XMBaTh pa3lIMYUE U CXOJICTBO IMO3UIIUNA; B KOPPEKTHOU
dbopme hopMyIHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

o IPEJICTABIIATh PE3YyJbTAaThl PEIICHUS 33Jaud, SKCIEPUMEHTA, MCCIEIOBAaHMS,
MIPOEKTA; CAMOCTOSITENBHO BEIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3a7a4
NpPE3eHTALNN U 0COOEHHOCTEN ayTUTOPUU.

CoTpyaHuvecTBo:

e IOHUMATh U HCMOJIb30BATh MPEUMYIECTBA KOMAHIAHOM U HUHAUBUIYATHHOU
paboThl TpHU penIeHUuH Y4YEeOHBIX 3a/Jay; MPUHUMATh LEJIb COBMECTHOM
NESATEeNbHOCTH,  IUTAHUPOBATh  OpPraHU3allMl0  COBMECTHOM  pabOThI,
pacmpenensaTb BHIBI paOOT, JIOrOBApUBATHCS, OOCYXKJaTh TMpolecC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e Y4aCTBOBaTh B TpynmnoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IUTYpPMB» M WHBIE); BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOU JECHUCTBUA C APYTUMH WICHAMH KOMAaHJbI; OLICHUBATh
KauyecTBO CBOET0 BKJaja B  OOMMA MPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vuueepcanvuvie pecynamusnsvie oeiicmsus, obecneuusaiom opmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzamnus:

e COCTaBIIATH IJIaH, AJITOPUTM PEIICHHS 3a]]a4H, BBIOUPATH CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIBb:

eBJIAJICTh  HABBIKAMH  TIO3HABATENbHON  pediekcur  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUH M MBICIUTEIbHBIX IMPOLECCOB, UX PE3YJbTATOB;



BJIQJIETh CIIOCOOaMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ybTaTa
pEIIeHNs MaTeMaTHIECKOH 3a/1a4H;

e IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU pPEUICHUU 3a]auH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
TAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUEC PE3YJIbTATA LEIU U YCIOBUAM, OOBSICHITH MPUUNHBI
JOCTH)KEHUSI WM HEOCTH)KEHHUS Ppe3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh
OIIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX IPHU PEIICHUU
r€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATUAMU: NAPAIIIEIBHOCTD U MEPIEHANKYISIPHOCTD NPAMbBIX U
IIOCKOCTEH.

KnaccupunupoBaTe B3aMHOE pacloOJOXKEHUE NPSIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBath NOHATUSAMU: ABYTPAHHBIA yroJ, TPaHu JABYTPAaHHOTO yrIiia, pedpo
NBYIPAHHOTO YIUVIA; JIMHEWHBIM yroja JBYIPaHHOTO yrja; TpaaycHas Mepa
IBYTPAHHOTO yIJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBIITYKIBIN
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOTpaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHbIE BHIbl MHOTOTPAHHUKOB (IUpaMuaa; MpU3Ma,
IOPSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

Knaccugunmponats MHOTOI'PaHHHKH, BbIOMpast OCHOBaHMS TUISI
KJacCUpUKauu  (BBINYKJIblE W HEBBIIYKJIbIE MHOIOTPAHHUKH, TMpPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeTUIEeabl).

OnepupoBaTh MOHATUAMHU: CEKYILAs INIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBACHATD MPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh cedyeHHsT MHOIOTPAaHHUKOB METOJOM CJIEA0B, BBITOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCThIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3aaun Ha HaXOXAEHUE N'EOMETPUUECKUX BEJIUYHMH MO 00pa3uaM Wiu
aNropuT™MaM, TIPUMEHSS] W3BECTHBIE AHAIMTHYECKHE METOJbl IpPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHUX 337a4 Ha BBIYMCICHUE PACCTOSHUN MEXIy IBYyMS



TOYKaMH, OT TOYKHU JI0 IPSIMO, OT TOUKH JI0 IJIOCKOCTH, MEXK]Ty CKPEILMBAIOIIMMUCS
MPSIMBIMHU.

Pemartp 3aaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEIMYMH MO 00pa3laM WiIH
aNropuT™MaM, IIPUMEHSSI W3BECTHBIE AHAJIMTHYECKHE METOJBl IIPpU  PELICHUU
CTaHAAPTHBIX  MaTeMaTHYEeCKUX  337a4 Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS  NPAMBIMHA, MEXAY MNpAMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnate 00bEMBI U IJIOMIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIpHU3Ma,
NUpaMua) ¢ IPUMEHEHUEM (POPMYJI; BBIYUCIIATH COOTHOLIEHUS MEXIY IUIOIMIAIIMU
MMOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPOPETUPOBATH HUH(DOpMaLMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEICTABICHHYI0 Ha 4YepTexax H
pUCYHKaX.

[IpuMmeHsATh reomeTpuuecKkre (akThl A pEHIEHUSI CTEPEOMETPUUYECKUX 3a]1aY,
IPEAIOIAraoIuX HECKOJIBKO IaroB PEUICHUS, €CJIM YCIOBHUS IPUMEHEHUS 3a/1aHbI B
aBHOU (opme.

[IpumensaTs  mpocTeWlne  IPOrpaMMHBIE  CPEACTBA WM DJIEKTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBOAUTHE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUHN B HCKYCCTBE.

[IpuMeHATh TOJIy4eHHBIE 3HAHMS HA MPAKTUKE: aHAJIW3UPOBATH peEajbHbIC
CUTyallUM M TPUMEHSTh H3YyYECHHbIE TMOHATUS B IMPOLIECCE IOUCKA pEeIIEHUs
MaTeMaTU4ecku  Cc(OpMyJIMpOBaHHOM  MpoOJIEMbI, MOJAEIHUPOBATH  peajbHbIC
CUTyallUM Ha SA3bIKE TE€OMETPUM, MCCIEIOBAaTh IIOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHM M TeopeM, ammnapara anreOpbl; perarb
MPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUMH.

11 KITACC

OnepupoBarTh TMOHATHSAMH: IWIMHJIPUYECKAs IMOBEPXHOCTh, 0Opasyromue
MATUHAPUYECKON TMOBEPXHOCTH; IIMJIMH]IP; KOHMYECKasi MTOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KinaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.



OnepupoBaTh MOHATHUSIMU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTAa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHWE ILIAPOBOrO CJOs, BBICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boluucnsate  00bEMBI W IUIOHIAAM  TOBEPXHOCTEH  Tel  BpallleHHS,
T€OMETPUUYECKUX TEJN C IPUMEHEHHUEM (HOpMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BITUCAHHBIN B chepy M ONMMCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJTU TEJIO BpAIICHUS.

BbIYUCHATE COOTHOIIGHUS MEXY IUIOMIAASIMU TOBEPXHOCTEH U 00BbEMaMHU
MO00HBIX TEIL.

N3o0pakath u3ydaembie (UTYpBI OT PYKH W C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIllCHHUS.

N3Bnekats, wuHTEpOpETUpOBaTH M  MOpeoOpa3oBbiBaTh MHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEICTABICHHYIO Ha dYepTexkax M
PUCYHKAaX.

OneprpoBatTh NOHITUEM BEKTOP B IPOCTPAHCTRBE.

BpInonHATE  IEUCTBHUS  CIOKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpA Ha YUCII0, OOBSICHSITh, KAKHMU CBOMCTBaMH OHU 00J1a/1at0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUSIMH: AEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJd MEXAY
BEKTOpPaMH, CKAJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YMCIIO, YIOJ MEXIY
BEKTOpaMM, CKaJsIpHOE€ IIPOM3BEICHUE, pACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomerpuyeckue (HakThl AJIS PEIICHUS] CTEPEOMETPUYECKUX 3ajad,
MPEINOJIAralouMX HECKOJIBKO IAroB PEIICHUs, €CJIN YCIOBUS TPUMEHEHHUS 3a1aHbl B
saBHOU opme.

Pemate mnpocreimme reoMeTpUUECKHE 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha J0KA3aTeNbCTBO MAaTEMATHYECKUX OTHOIIEHUW U
HaXOXXJIEHUE TEOMETPUYECKUX BEJIMYMH IO 00pas3lam WId ajJropuTMam, MPUMEHSS
W3BECTHBIE METO/IBI IPH PELICHUU CTAHAAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHsaTs  mpoCTEWIIME  MPOrpaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a7ad.



[IpuBOoNUTH IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB T€OMETPUM B UCKYCCTBE.

[IpumeHATs TONyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIM3UPOBATh pEAIbHBIE
CATyallud W NPUMEHATH U3YyUYCHHbIC IIOHATHS B IMPOLECCE IMOUCKA PELICHUS
MaTeMaTHUeCKu  CHOPMYIUPOBAHHOM  MPOOJIIEMBbI, MOJEIUPOBATh  PEabHBIC
CUTyallun Ha S3bIKE TE€OMETPUM, MCCIEAOBAaTh IOCTPOCHHBIE MOJAEIH C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX TOHATHI M TEOpeM, ammapara ajireOphl; penaTh
IIPAKTUYECKUE 3a]1a4, CBA3AHHBIE C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJTUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacon
Ne HaumeHoBaHue pa3/iesioB U TeM
o/ NPOrpaMMEI Beero Koutpoabnble IIpakTuyeckue  DJieKTpOHHBbIE (L poBbIe)
padoThI padoThbI o0pa3oBaTe/bHbIE PeCypChl
1 BBeJleHUe B CTEPEOMETPHIO 10 1 1 http://school-collection.edu.ru/
[IpsiMBbI€ ¥ TUIOCKOCTH B http://school-collection.edu.ru/
2 npoctpancTse. [lapamiensHoCTh 12 1 1
IPSIMBIX U IJIOCKOCTEN
3 IleprieHAMKYAAPHOCTD MPAMBIX U 12 1 1 http://school-collection.edu.ru/
IIJIOCKOCTEMN
4 VYrisl MeXAy NPSMBIMU U 10 1 1 http://school-collection.edu.ru/
MJIOCKOCTSIMU
5 MHOTOrpaHHHKH 11 1 1 http://school-collection.edu.ru/
6 O6BEMBI MHOTOTPAHHIKOB 9 0 1 http://school-collection.edu.ru/
IloBTOpEHME: ceUeHUsI, PACCTOSTHUS U http://school-collection.edu.ru/
5 p p 4 1 0
YTJIBI
OBILIEE KOJIMYECTBO YACOB I10 68 5 5

I[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne n/n P Konrpoabnbie IIpakruueckue (ucpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
http://school-
Tena Bpamenus 12 collection.edu.ru/®&
http://school-
O06bembI TEN S 1 collection.edu.ru/&
http://school-
BekTopbl 1 KOOpAWMHATHI B IPOCTPAHCTBE 10 1 collection.edu.ru/@
[ToBTOpeHue, 0600IICHNE, 7 1 http:// _SCh°°|'
cucTeMaTu3aIus 3HaHui collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

. Tema ypoka

OCHOBHBIE TIOHSITHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, TNIOCKOCTH,
npoctpancTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajlIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

2.  Ilonsarue 00 akCHOMAaTUYECKOM
MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH H CIICJICTBHS U3 HUX

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

http://school-collection.edu.ru/

0 http://school-collection.edu.ru/

3. TToustie 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

4. [ToHnsiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCETPHU U CIICACTBUSA U3 HUX

0 http://school-collection.edu.ru/

0 http://school-collection.edu.ru/

[TonsTHs: mepecekaronuecs
5. MJIOCKOCTH, TEPECEKAIOITNECS TIpsiMast
1 IUIOCKOCTE

IlonsaTus: MEpCCCKaAr0IUeCA

6. IJIOCKOCTH, IICPECCKAOIUCCA MTPpsAMasi
" IJIIOCKOCTb

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3HaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha POCKIIMOHHBIX
gepTexax

HauanbHble cBeieHus 0 Ky0e u
nUpaMuze, UX pasBEPTKH U MOJICIIH.
CeueHust MHOIOIPaHHUKOB

HavanpHbie cBeieHHs 0 KyOe u

nupamujie, uX pa3BEPTKU U MOJIETIH.
CeueHusi MHOTOTPaHHUKOB

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

10.

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIIuecs,
napaielibHble U CKpellBaroLIecs
npsMble

http://school-collection.

edu.

ru/

11.

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaajaCJIbHbIC ITPAMBIC B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
HPSMBIX

http://school-collection.

edu.

ru/

12.

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

HapaJ'IJ'ICJIBHOCTB HpHMOﬁ " IJIIOCKOCTH

http://school-collection.

edu.

ru/

13.

14.

15.

VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMHU
VYros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

16.

[TapayieabHOCTB TUNIOCKOCTEN:
napaesibHble INIOCKOCTH

http://school-collection.

edu.

ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-collection.edu.

ru/

17.  CsoiicTBa nMapamieabHbIX ITIOCKOCTEH
[Ipocreiime NpoCTpaHCTBEHHBIE http://school-collection.edu.ru/
18.  ¢urypsl Ha WIOCKOCTH: TETPASP, KYO,
napajuleJeunes
19.  Tloctpoenue cedennii http://school-collection.edu.ru/
20.  ToctpoeHue cevenHit http://school-collection.edu.ru/
KoHTponbHas pabota 1o Teme http://school-collection.edu.ru/
21 "IIpsiMble U TJIOCKOCTH B
npoctpaHctse. [lapamienbHOCT
IPSIMBIX U IIIOCKOCTEH"
[lepnieHaUKYASIPHOCTD NPAMOU U http://school-collection.edu.ru/
22.  IJIOCKOCTH: NEPIEHAUKYIApHbIE
IIPSIMBIE B IIPOCTPAHCTBE
23 [Ipsimbie mapanienbHbIe U http://school-collection.edu.ru/
NEPIEHAUKYIISAPHBIE K IITIOCKOCTH
24, [Ipsimbie mapaiebHbIE U http://school-collection.edu.ru/
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH
o5 HpI/I3H'i1K MEPIEHANKYIAPHOCTH http://school-collection.edu.ru/
IPSIMOM M INIOCKOCTH
2. [Ipu3Hak nepneHauKyJIApHOCTH http://school-collection.edu.ru/
IIPSIMOM U INIOCKOCTH
27 Teopema o0 psIMOI EPIIEHINKYIISIPHON http://school-collection.edu.ru/
IIJIOCKOCTH
28, TeopeMa 0 IIpsIMO¥ NTEPIIEHAUKYIISIPHOU http://school-collection.edu.ru/
IIJIOCKOCTH
29, TeopeMa 0 IIpsIMO¥ NTEPIIEHAUKYIISIPHOU http://school-collection.edu.ru/

IIJIOCKOCTH



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

30.

31.

32.

[leprieHaUKYNSAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 IIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

[IepnieHauKyIsp U HAKIIOHHBIE!
pPacCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSMOM 0 TNIOCKOCTH

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

33.

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

http://school-collection.edu.

ru/

34.

35.

VYTIIBl B IPOCTPAHCTBE: YIOd MEKIY
IIPSAMOM U INIOCKOCTBIO

JIByrpaHHbIi yroii, TMHEHHBIN yroa
JIBYIPaHHOI'O yIiia

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

36.

JIByrpaHHBIN yroJI, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJIa

http://school-collection.edu.

ru/

37.

38.

39.

IleprieHAMKYASAPHOCTD IIIOCKOCTEM:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIOCKOCTEHN

[lepnieHIUKYASIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
MJIOCKOCTEH

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

40.

TeopeMa o0 TpEX nepneHANKYIApax

http://school-collection.edu.

ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

41.

Teopema o Tpéx nmepneHAUKYIIpax

http://school-collection.

edu.

ru/

42.

43.

44,

45,

46.

Teopema 0 TpEX nepHEeHAUKYIIAPAX

KonTponbhas pabota no remam
"[leprieHAMKYIAPHOCTD MPSIMBIX U
miockocteil" u "Yriasl Mex Iy
IPSIMBIMU U TUIOCKOCTSIMH"

[ToHsiTHE MHOTOIPAHHKKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PAHHUKA, BBIIIYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTpaHHUKA

HpI/I3Mai N-yrojbHas Npyu3Ma, T'paHu U
OCHOBAHUA IIPU3MBI; IIpsAMad U
HaKJIOHHAA IIPU3MBbI; OOKOBas M MOIHAS
MMOBCPXHOCTD IIPU3MbI

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJuleIeNuIe] U €ro CBOWCTBA

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

http://school-collection.

edu.

ru/

47.

[Mupamuga: N-yroiapHasi mupaMua,
IpaHy U OCHOBaHME TTMPAMHU/IBL;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
UPaMU/IbI; IPABIIIbHAS U yCEUEHHAS
nupamuIa

http://school-collection.

edu.

ru/

48.

IIpaBHIBHBIE MHOTOTPAHHUKMU:
IMOHATHUEC ITPABUIIBHOT'O
MHOI'OIrpaHHHUKA,; ITPpaBUJIbHAA IIprU3Ma U
IMpaBUJIbHAA MUPaMHJa; IpaBUJIbHAA
TpeyroJjibHasi MUpaMua U IPaBUITbHBIH
TeTpadp; Kyo

http://school-collection.

edu.

ru/

49,

[IpencraBnenue o mpaBUIbHBIX
MHOTOT'PaHHHUKAX: OKTadAp, A0JEKadIp

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

U UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPSAMOM, MIIOCKOCTH. DJIEMEHTBI

http://school-collection.edu.

ru/

S0. CUMMETPHUH B NTUpaMUIax,

napajuiejaenunenax, NpaBuibHbIX

MHOTOIPaHHHUKAX

Bbluncienue 31eMeHTOB http://school-collection.edu.ru/
51.  MHOTrOrpaHHHMKOB: pEOpa, TMAroHaH,

YTJIbI

[Tnomans 60KOBOI MOBEPXHOCTH U http://school-collection.edu.ru/

IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI,
52. TJIOIIA b OCHOBAHHI, TEOpEMa O

OOKOBOI TOBEPXHOCTH MPSMOit

MIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U http://school-collection.edu.ru/
53, MTOBEPXHOCTH MPaBUIILHOM MHUPAMMU/IBI,

TeopeMa o IUIoIAAN GO0KOBOM

MIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI
54 KontponbHas padoTa o Teme http://school-collection.edu.ru/

"MHororpaHHuku"
55.  TloHsTHE 06 0OBEMe http://school-collection.edu.ru/
56.  OObBEM MHpPAMUIbI http://school-collection.edu.ru/
57.  OGbEM mHpaMub! http://school-collection.edu.ru/
58.  OOGbEM mHpAMUIbI http://school-collection.edu.ru/
59.  OGbEM MHpaMUIbI http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

60.

O0BEM IpU3MBI

http://school-collection.edu.

ru/

61.

62.

O06BEM pu3MBbI

O0BEM IPU3MBI

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

63.

64.

65.

66.

KonTtponpHas pabora o Teme
"O6BEMBI MHOTOIPaHHUKOB"

[ToBTOpEeHME, 0000IIIEHNE
cucremaTtusanus 3Hanuil. [loctpoenue
CE€YECHUI B MHOTOI'PAHHUKE

[ToBTOpEeHME, 0000IIIEHNE
cHucTeMaTH3allvs 3HaHui. Beruncienue
PaCCTOSIHUI: MY IBYMs TOUKAMH,
OT TOYKH JIO MPSAMOM, OT TOUKH JI0
TUTOCKOCTH, MEXITY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU

Hrorosas KOHTPOJIbHAaA pa60Ta

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

http://school-collection.edu.

ru/

67.

[ToBTOpEeHnue, 06001EeHNE
cucTeMaru3aInys 3HaHui. Beranciienue
YIJIOB: MEXIY CKPEIIMBAIOIIMMUCS
MPSIMBIMH, MEXY TIPSIMOU U
MJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB,
YTJI0B MEXIY MIOCKOCTSIMU

http://school-collection.edu.

ru/

68.

[ToBTOpenue, 0600IIEHNEe
cucTeMaru3anys 3HaHui. Beranciienue
YTJIOB: MEXKIY CKPEIIUBAIOIIUMUCS
MPSIMBIMH, MEXY TIPSIMOU U
MJIOCKOCTBIO, ABYTPaHHBIX YTJIOB,
YTJI0B MEXIY MIIOCKOCTSIMU

http://school-collection.edu.

ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpouabsnsie IIpakrnuyeckue tupponsle
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Cdepa u map: ueHTp, paauyc, http://school-
1 JUaMeTp; IJIOM[alb [IOBEPXHOCTH 1 collection.edu.ru/
chepsl
BsanmMHoe pacrionoxxenue chepsl u http://school-
2 IUIOCKOCTH; KacaTelibHas IJIOCKOCTh 1 collection.edu.ru/
K cdepe; mromanb chepbl
3 U306paxkenne chepsl, mapa Ha 1 http://school-
miockocty. CeueHus mapa collection.edu.ru/
Hunaapryeckas NOBEPXHOCT, http://school-
4 o0pa3yrolne UIHHIPHIECKOI 1 collection.edu.ru/
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON
TIOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas http://school-
5 MOBEPXHOCTh, 00pa3yroIIas 1 OCh; 1 collection.edu.ru/
I0Ma1b OOKOBOW U TIOJTHOM
TIOBEPXHOCTHU
N300paxeHne nUIMHApPA HA http://school-
6 IUIOCKOCTH. Pa3BépTka munuHapa. 1 collection.edu.ru/

Ceuenns muuHApA (TIOCKOCTHIO,
napasieIbHON WIn



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

Konunyeckas noBepXHOCT,
o0pa3ymolire KOHU4eCKOn

http://school-
collection.edu.ru/

! MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHuU€ 1 BepIIMHA, http://school-

8 o0pa3ymolas 1 ocCh; IJIOAb collection.edu.ru/
OOKOBOW M IOJTHOM MMOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyromue u http://school-

9 BBICOTA; OCHOBAHUS ¥ OOKOBas collection.edu.ru/
MTOBEPXHOCTh
N3o00paxeHune KoHyca Ha http://school-
IJI0CKOCTH. Pa3BépTka KoHYyCa. collection.edu.ru/

10 Ceuenus koHyca (TUIOCKOCTBIO,
napajieIbHOM OCHOBAHUIO, U
IIJIOCKOCTBIO, TPOXOSIIIEN Yepe3
BEPLIUHY)

1 KoMmOuHanus TeN BpaleHus U http://school-
MHOTOTPAHHHKOB collection.edu.ru/
MHOrorpaHHuK, ONMMUCaHHBINA OKOJIO http://school-

12 cdepsl; cdepa, BIMcaHHAS B collection.edu.ru/
MHOTOTPaHHUK WUJTU B TEJIO
BpaIieHus

13 [MousiTre 06 066éMe. OCHOBHBIE http://school-

CBOIiCTBA 00BEMOB TEN

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-

14 OOBEM LUITHHAPA, KOHYCA collection.edu.ru/
http://school-
15 O0bém 1mapa u mIomas chepsr collection.edu.ru/
[TogoOHEBIE TENa B MPOCTPAHCTBE. http://school-
16 CooTHoOIIECHUS MEX Ty TLTOMIAASIMHI collection.edu.ru/
MOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TEJ
17 KoHTponbsHas paboTa 1o TeMam http://school-
"Tena Bpamenus” u "O6bemsr Ten" collection.edu.ru/
18 BekTop Ha IJIOCKOCTH U B http://school-
NPOCTPaHCTBE collection.edu.ru/
http://school-
19 CroxeHne ¥ BRHIYUTaHHE BEKTOPOB collection.edu.ru/
http://school-
20 VY MHOKEHHE BEKTOpa Ha YUCIIO collection.edu.ru/
PasnoxeHue BekTopa 1o TpéM http://school-
21 HEKOMILJIAHAPHBIM BEKTOPaM. collection.edu.ru/
[IpaBuio napanienenunena
Pemenue 3agay, cBI3aHHBIX C http://school-
22 IIPUMEHEHUEM ITPaBWII JEUCTBUM C collection.edu.ru/
BEKTOpaMHU
23 [IpsiMoyronpHas cucTeMa KOOpIUHAT http://school-



http://school-collection.edu.ru/
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B npoctpancTBe. KoopauHatel
BekTopa. [Ipocreiimue 3agaun B
KOOpJMHATAaX

collection.edu.ru/

VYron mexay Bekropamu. CKaasipHOE

http://school-

24 NPOM3BE/ICHHE BEKTOPOR collection.edu.ru/
BbI4nCIIEHHE YITIOB MEXKTY http://school-

25 HPSMBIMH M IJIOCKOCTAMH collection.edu.ru/
KoopanHatHO-BEKTOPHBINA METOT http://school-

26 MIPU PEIICHUH TEOMETPUYECKHIX collection.edu.ru/
3aa4y
Kontponbnas paboTa nmo teme http://school-

27 "BexTophl 1 KOOpAMHATHI B collection.edu.ru/
npocrpaHncrae”
[ToBTOpenue, 0600IIEHNE U http://school-

28 cucremMaru3anusd 3Hanuii. OCHOBHBIE collection.edu.ru/
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU
[ToBTOpeHue, 06001IEeHNE 1 http://school-

29 cucremMaru3anus 3Hanuii. OCHOBHBIE collection.edu.ru/
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU
[ToBTOpeHue, 06001IEeHNE 1 http://school-

30 cUCTEMAaTH3alys 3HAHUN. 3a1auun collection.edu.ru/

IJTAHUMETPUU U METOJIBI UX
peleHus
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

Aranacsia JI.C, bBytyzoB  B.®., Kanomues Cb., [lo3usxk  D.I'., IOmuna W.WU. I'eomerpus. 10—11 xmaceer:  YueOHuk — auis
o0meobpaszoBarenbHbIX Yupexaenuid. M: [Ipocsemenue, 2012.

@.®D. JIricenko, C.1O. Kanadyxosa, EI'D-, Maremaruka. ba3ossiii yposenb. Yacts 1 u 2.000 «Jlernony, 2012.

3uB bB.I'.Y Meiinep B.M., baxanckuii B.®. 3anauu no reomerpuu st 7—11 kiaccos. M.: IIpocsemenue, 2008.

3uB b.I'., Meitnep B.M. lunaktuyeckue Mmarepuaisl 1o reomerpuu A 10 kinacca. M.: [Ipocsemenue, 2008.

@.®D. JIvicenko, C.1O. Kanadbyxosa, EI'2-!4 r, 'eomerpus. Hoeie 3ananus, EI'2-2014. OO0 «Jlernon», 2012.

DeKTpOoHHBIH KypHaI. KOMIBIOTEp MIKOJILHOTO YUUTEIS MaTeMaTuKu Ha caite: http://www.valeryzykin.ru

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Artanacss JI.C, byryzoB B.®., Kagomues Cb., [To3usk O.1"., FOnuna M.U. I'eomerpust. 10-11 knacesl: YueOHUK 1is
obmieoOpazoBarenbHBIX yupexaeHuid. M.: [Ipocsemenue, 2012.

Atanacss JI.C, byryzoB B.®., I'nazkos FO.A., FOnuna U. U. I'eometpus: Pabouas tetpans ans 10 knacca. M.: [Ipocsemienue, 2012.

3uB b.I', Meitnep B.M., baxanckuit B.®. 3anaun no reomerpun st 7—11 xmaccos. M.: [Ipocsemenne, 2011.

3uB b.I'., Meiinep B.M. Jlunaktuueckue matepuansl no reometpun ais 10-11 kimaccos. M.: IIpocsemenue, 2012.

Atanacss JI.C, byry3os B.®., 'nazkoB 10.A., Hekpacos B.b., Onuna V.. U3yuenne reomerpun B 10—11 xnaccax: Meroz.
pexoMeH. Kk yueOHuky. Kuura s yaurens. M.: [Ipocsemenue, 2009.

AnteiHOB [1.M. I'eomerpust, 10—11 kiaccel. Tectol: Yuebno-meroanueckoe nocoodue. M.: IIpoda, 2010.

3BaBuH JI.W. HoBble KOHTpOJIBHBIE U IPOBEPOUHBIE paboThl O reomerpun. 10—11 kmacesl. M.: JIpocda, 2012.

IaBpunosa H.®. [Toypounsie pazpabotku nmo reomerpuu. 10 kimace. M.: BAKO, 2012.

Kyxkapuesa .M. COopHHK 3a/1a4 110 TeOMETPUH B pHUCYHKaxX U Tectax. M.: AxBapuym ['UIIIIB, 1998.

E. M. Pabunosuu. I'eomerpus 10-11. 3anaun u ynpaxsHenust Ha rotoBsix ueptexax. M.:MJIEKCA, 2010.

®.®D. JIvicenko, C.1O. Kanadbyxosa, EI'2-2014, I'eometpus. Hossie 3aganus, EI'3-2013. OO0 «Jleruon», 2013.

YMK «OKuBas matematukay». MockBa. MHCTUTYT HOBBIX TeXHOJIOTHIA.2012

Hucku XKebapoBckoro.

DIIEKTpOHHOE TpriiokeHue. Y poku reomerpun. 10-11 kmacesl. U3-Bo «Ilnanera»

Huck YMK JI.C. Aranacsina u np. ['eomerpus 7-11 knaccel. Paboune nporpammel. N3-Bo «Yuurens» 2012.

T.A. Bypmucrtposa. [IporpamMmel 061eodpazoBaTenbHbIX yupexaeHuil. 'eomerpus 10-11 knaccbl. MockBa «IIpocsemienuey, 2011.

I'yces B.A., Mensanuk AWM. lngaktuueckue Marepuaisl o reomerpuu ans 10 knacca. 4-e uzn. — M. : IIpocsemenne,2010.

T.M.Muenko. Temarnueckoe n noypournoe ranuposanue no reomerpun. 10 kirace, MockBa « 9K3AMEH», 2012.

JIis uHAMBUAYAIBbHON pabOThI C YUaIUMUCS C BHICOKMM YPOBHEM MOJIMOTOBICHHOCTH
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Aranacsn JI.C, byry3os B.®., Kagomues Cb. u ap. ['eomerpus, 1onoaHUTENbHBIE THaBbl K yueOHuKy 10 kacca: YuebHoe nmocodue
IUISL yJalUXCsl KO U KJIacCOB € YIiIyOJIeHHBIM H3y4YE€HHEM MaTeMaTHKH.

B.B.Cenoga. IIpoBepounsie paboThI ¢ 21eMEHTaMu TecTupoBaHus 1o reomerpun. Caparo «Jluneity, 2010.

I'yceB B.A., Measuuk A.W. lunaktuueckue Marepuaisl 1o reomerpun s 10 knacca. 4-e uzn. — M. : [Ipocsenienue

INMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET
MunuctepctBo o0pasoBanusi PO. - Pexxum nocryma : http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru
Tectuposanue online: 5-11 knaccrr.-Pexxum nocryma : http://www.kokch.kts.ru/cdo
[Temaroruueckas MacTepckasi, ypoku B IHTepHeT u MHOTOE Apyroe. - Pexxum gocrtyna : http:// teacher.fio.ru
HoBeie TexHosiornu B 00pa3zoBanui. - Pexxum nocryma: http://edu.secna.ru/main
[TyreBoauTens «B Mupe HayKu» JUTS IIKOJIBHUKOB. - Pesxum moctyma : http://www.uic.ssu. samara.ru/-nauka
Merasunukioneaus Kupumia u Medoaus.-Pexxum nocryna : http://mega.km.ru
Caiitbl sHUMKIIONEANI. - Pexxum noctyma : http://www.rubricon.ru; http//www. encyclopedia.ru
Enunas xosutekius udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB 10 MaTeMaTHKe. - Pexxum nocrtyna: hitp://school-

collection.edu.ru/collection/.

DeKTpOHHBIH K ypHaI. KOMIBIOTEp MIKOJILHOTO YUUTES MaTeMaTuKu Ha caite: http://www.valeryzykin.ru
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