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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHETO O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAHWIMN POCCHICKOTO 0OOpa30oBaHUS.
Peanuzammsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[[EJTOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO UM TIO3HABATEIILHOTO PAa3BUTHUS
JUYHOCTH 00YyYaromMXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
MPaBUJIbHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIEITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MbIIIJICHUS, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBbHOTO ObITHA, (dopMa
OTPa)KEHUSI OKPYXAlOIIEero MHpa, YCIOBHUE YCIEIIHOTO IO3HAHUS U aKTUBHOTIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISICTCS OJAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 6a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUU U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUS 00pa30oBaHMsI
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
OOy4YaronIMXCcs CPpeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenupuKol TreoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO OoJjee
ri1yO0OKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCUOHATBHOMN AEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJENSX, TO3BOJSIONINX OMUCHIBATH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YEpTeX ax, MOJENISIX H B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 3a/a4y Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYp;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCcyXJIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKMX 3aJady U 3a4ad C
MPAKTHUECKUM COJIEP)KaHUEM;



e pa3BuUTHE WHTEJUIEKTYaJIbHbIX 51 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM  AKTUBHOCTH,  HCCJEIOBATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBanue GyHKIHOHATBHON IrPaMOTHOCTH, pPEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JaBATh TEOMETPUUYECKHE MOJENH, TPUMEHSITh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELICHHs IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeNeIEHHBIM 00pa30oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJNEPKAHHUS.

OcHOBHBIE coaepkaTenbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpPEIHEr0 00IIero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeles€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM O00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENIBHO, C
COOJIIOJIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYy4YaIoUUXCs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba rojga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieJIbHble M CKpelmuBarommecs npsMbeie. [lapaminensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IMPOCTPAHCTBE: IAPAJUICNIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; IoCTPOCHUE CEYEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuieIbHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpsSIMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypel  HAa  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIoCKOCcTer. TeopeMa o TpEX NMepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
Npu3Ma; rpaHd U OCHOBAHUS MPHU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiejienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUPAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIbHBIN
teTpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOoHYC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanun Ten BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEME
IPsIMOYTOJIBHOTO TMapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1apa u miomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B pocTpaHcTBe. C0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PeimieHwe 3anay, CBSI3aHHBIX €
IIPUMEHEHUEM TIPaBUJl JACUCTBHM € BekTopamu. IIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYyrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHME IMPUPOTHONW M COITUATBHOMN
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEe/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIM3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCILCKYIO JICSITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJICAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISITh U XaPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U MPeoOpPa3OBBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMU;

e  CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOCHUS, WCCIEOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIMUMBIX NJisi OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJICTABIIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble  Oelicmeus, 0Oecneuusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U (OPMYJIHUPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca U
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATHAMM: JABYTPaHHBIA yroj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBII MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NMHpaMuaa; MpU3Ma,
NPSIMOYTOJIbHBIN MapaJijiesienune, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJIacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSI METO/ CJIEIOB.

CrpouTh c€YEHUsT MHOTOIPAHHHKOB METOJOM  CIIE€[OB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE TE€OMETPUUYECKUX BEJIMUUH IO 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIUHMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YEepTEKax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHIATHI U TEOpeM, annapara aareOpbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIANM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaleHUS.

BbuucnsTe COOTHOLIECHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh MOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKWX OTHOIIEHUN W
HaX0XJICHUE TeOMETPUYECKUX BEJIUYUH 0 00pa3liaM WJIu alrfOpUuTMaM, NpUMEHSIs
W3BECTHBIE METObI TPH PEIICHUHN CTAHJAPTHBIX MATEMATHUYECKUX 3a1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]ay.

[IpuBOANTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEAOBATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpEM, anmapara aareOpsr; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonunyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE

HanmeHoBaHMe pa3jeioB U TeM uugposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TPOCcTpaHcTBo. [IpaBuia
M300paKeHUS Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: MEPCCCKArOIMMUECs IIIOCKOCTH,
MNEPeCCKaromuecs mmpsamMasd u rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: MEPCCCKArOIMMrECs IIOCKOCTH,
InepeceKaromumecs npsamMas U niI0CKOCTb

3HAKOMCTBO C MHOI'OIrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

HauanbHble cBefieHUs 0 KyOe U upaMu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PaHHHKOB

HavaneHble cBeieHNs 0 KyOe u mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

[TonsiTre 06 akCHOMaTUYECKOM ITOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX




ITonsatue 06 akCHOMATUYECKOM IIOCTPOCHUU

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[TonaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIECTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH

10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIECTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapajlie/IbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSIMBIX
[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh NpsMON U
IJI0CKOCTH

14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yros Mexay IpsIMBIMU B IIPOCTPAHCTBE

16 Yron Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamienpHOCTB TIOCKOCTEN:
napasuieNbHbIe MII0CKOCTH

18 CaolicTBa napamienbHbIX IIIOCKOCTEN

19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA
IUIOCKOCTH: TETpadp, Ky0, mapasienenumnes

20 [TocTtpoenue ceuenunit




21

[Toctpoenue ceueHuit

KonTponbras pabora mo Teme "lIpsmbie u

22 IJIOCKOCTH B IIpocTpaHcTie. [lapaienbHOCTh
MPSAMBIX U IUIOCKOCTER"

73 IlepneHUKyYISAPHOCTD NPSMOM U IVIOCKOCTH:
NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24 IIpsimble napasuieabHbIC U
NIEPIEHIUKYISIPHBIE K INIOCKOCTH

)5 [Ipsimble napasuienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3HaK nepneHIuKyJIApHOCTH MPSIMOU U
IJIOCKOCTH

)3 Teopema o npsAMoi nepHEeHAUKYIAPHON
IIJIOCKOCTH

29 Teopema 0 npssMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMON NepIEH AUKYIISAPHON
IIJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 MIIOCKOCTH
[lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 TIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

13 [lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHHUE

OT TOYKH 0 IIOCKOCTH, paCCTOAHUE OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

36 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOIO yIJia

17 JIByrpaHHbII yroJi, JMHEHHBIN yroi
IBYTPAHHOIO yIJIa

33 [lepneHMKyISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

39 IlepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
IIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

40 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK
NEPIEHIUKYIPHOCTH JBYX TUIOCKOCTEN

41 Teopema o TpEX nepneHANKyIIpax

42 TeopeMa 0 TpEX nepHEHAUKYIIApax

43 Teopema o Tpéx nepneHAUKYISIpax
KonrtponbHas pabora no remMmam

m "IlepneH IMKYISIPHOCTD NPSAMBIX U
wiockocTeil" u "YTibl MEXIY OPSIMBIMU U
IJI0CKOCTAMU"
IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE

45 2JIEMEHTBHl MHOTOI'PAaHHUKA, BBITYKJIbIE
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa

46 IIpu3ma: n-yrosipHas mpu3Ma; rpaHu v




47

OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, NpsAsMOYTroJIbHBIN
napajuiesienune/1 U ero CBoicTaa

48

IInpamupa: n-yroiapHas NMpaMuIa, TPaHU U
OCHOBAHHUE MHPAMHJIBL; OOKOBAs M MOJTHAS
[IOBEPXHOCTh IMUPAMU/IbI; IPABUIIbHAS U
yCed€HHas mupamuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOT'PAHHUKA; TTPaBUIIbHAS
MpU3Ma ¥ MpaBWIbHAS MUPAMUIA;
MpaBWJIbHAS TPEYTOJIbHAS MUpAMUAA U
MIPaBWIbHBIN TeTpadip; KyO

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTadp, JOJAEKadIp U
UKOCA3IP.

51

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IPSMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax,
napajuiejenuIeax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

53

Brruncienue 31eMeHTOB MHOT'OI'PpaHHUKOB:
p€Opa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb
OCHOBaHUH, TeopemMa 0 GOKOBOI
ITOBEPXHOCTHU MPSAMOM IIPU3MBI




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUILHON MUPAMUIBI,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH !
YCEUEHHOW MUPaMUIbI
55 KontponbHas pabora no reme |
"MHuororpaHHuku"
56 [Tonsarue 06 0O6BEMeE 1
57 O0BEM nupamMusl 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM TTPU3MBI 1
62 O06BbEM TPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas padota no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOT'OI'paHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKH JI0 MPSMOIi, OT 1
TOYKHU J0 TIIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMH
67 WroroBas koHTpoJsIbHAs paboTa 1
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMAaTHU3 AU
68 3HaHUH. BeIUKCIIEHUE YIII0B: MEXIY 1

CKpCHIMBAOIUMUCA ITPAMBIMHU, MCIKIY




MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: HeHTp, paanyc, TUaMeTp;
IUIOINA/b MOBEPXHOCTU Cepsl

B3aumnoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; momanb cheps

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOIN
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U GOKOBast
IIOBEPXHOCTh, 00pa3yoIas U OCh; IJIOLIA]b
OOKOBOI U MOJHOM MOBEPXHOCTU

N3obpakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpa
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

Konnueckast moBepxHOCTh, 00pasyroiye
KOHHYECKOW ITOBEPXHOCTH, OCh M BEPILIMHA
KOHHYECKOW MTOBEPXHOCTH

KOHYCI OCHOBAHHUC U BCPIINHA,




o0pasyrolias 1 oCh; MIIONAaAb OOKOBOW U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

? OCHOBaHMA U OOKOBasi TOBEPXHOCTh
N306pakenne koHyca Ha MJIOCKOCTH.

10 Pa3Béprka konyca. CeueHus: KoHyca
(III0CKOCTHIO0, MAapajlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, IPOXOJAIIEH Uepe3 BEPIIUHY)

1 KomOunarms ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIMCaHHBIN OKOJIO cepsl;

12 cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK UJIU B
TEJO BpallleHus

13 [Tonstue 06 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BEM IuIMHApa, KOHYyCa

15 O06BEéM mapa u miomaas cheps
[TonoOHbIe TENa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTponbHas pabora o temam "Tena
BpamieHus" u "Oobembl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CiiokeHue ¥ BBIYNTaHHE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
Pa3znoxxeHne BekTopa 1o TpéM

21 HEKOMIUTaHapHbIM BekTopaMm. [IpaBuiio

napajjejiecnmiic1a




22

23

24

Pemenwne 3ama4, cCBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl JCUCTBUH C
BEKTOpaMHU

[IpsamoyrosibHas cucTeMa KOOPJAUHAT B
npoctpancTBe. KoopinHaTel BEKTOpa.
[Ipocreiinue 3aa4u B KOOpAUHATAX
VYron mexay Bektopamu. CKansipHOE
MIPOU3BEJICHUE BEKTOPOB

25

26

27

Brruucnenue yrioB Mex1y NpsiMbIMUA U
MJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METOI TPH
pEIIeHUU TeOMETPUYECKUX 3a/1a4
KonTpomnpHas padora o Teme "BekTopsl u
KOOPJMHATHI B MpOCTpaHcTBE"

28

[ToBTOpenue, 0600IICHNE 1
cucreMaru3anus 3HaHui. OCHOBHBIE
burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

30

31

[ToBTOpenue, 06001IIeHUE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, paxkTel, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpenue, 06001IeHUE U
cUcTEMAaTH3alis 3HaHui. 3agaun
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpeHnue, 0600IIEeHNE 1
cUcTeMaTH3allus 3HaHui. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHUS




[ToBTOpEHME, 0000IIICHUE U

3 cucremaru3anus 3HaHuii. OCHOBHBIE |
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETpUH

33 HroroBast kKoHTpoIbHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U 1
cUCTEeMaTH3alus 3HaHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. ['eomerpus 10-11 k1.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Caaxsan C. M. U3yuenne reomerpuun B 10—11 kiaccax: kH. st yuurens
['eometpusi. 10 knacc. [loypounbie pa3paboTKu K y4€OHOMY KOMIUIEKTY

JI.C.ATtanacsana u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
e M3narenscTBO «lIpocBenienre» www.prosv.ru

e Odeneparus MHTEpHET-00pa3oBaHus, ceTeBoe 00bEANHEHUE METOIUCTOB

www.som.fi0.ru

e Poccuiickas Bepcusi MEKIyHapOoAHOTo npoekTa CeTh TBOPUECKUX yUUTEIIEH it-
n.ru

¢ Poccuiickuii 06meoopazoBatenbubiii [lopran www.school.edu.ru

e EnHast KoJmeKius upoBBIX 00pa30BaTEIBHBIX pecypcoB www.school-

collection.edu.ru

o denepanbHbli HEHTP HH(GOPMALIMOHHO-00pPa30BaTENbHBIX PECYPCOB

www.fcior.edu.ru
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