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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obyuaromuxcst 10 — 11 xkmaccoB paspaborana Ha ocHoBe DenepaibHOroO
TOCyZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEeTro 00pa30BaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUKUCKOTO 00pa30BaHUS.
Peanuzamus mporpaMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIICTEHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOpPa3BHUTHs W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIINXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTO Kypca TreoOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYCIOBJIEHA MPAKTUYECKOM 3HAUYUMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYYEHHsS] T€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (DYHKIIMOHATBLHON MaTeMaTH4YeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX JUCHUIUIMH. Pa3BuTue y oOyyarommxcs
MPaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH U TMPOUCXOXKIACHUU T'C€OMETPUYECKUX
a0CTpaKIUil, COOTHOIIEHHH PEaJTbHOIO0 W WACAIBHOTO, XapaKTepe OTpaKeHUs
MaT€MaTH4YeCKOW HAyKOW SBICHUW M DPOLECCOB PEAIBHOIO MHPA, MECTE
reOMETPUHU B CUCTEME HAYK U POJIM MATEMaTHUYECKOTO MOJACIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTrpust gBisieTCsl OJHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECleYMBaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEMOE MpU H3YYEHUU OO0yHarOUIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH LIETIOYKU JJOTUIECKUX YTBEPKICHUMN
B XOJIe¢ pEeLIECHUsI TeOMETPUYECKUX 3a7ady, YMEHHE BBIJBUraTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00nacTsIxX AesTenbHOCTH YenoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opMma
OTPAKEHUSI OKPYXKAIOIIETO MHUpPA, YCJIOBUE YCIEUIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSET pa3HbIE BHUILI YYEOHOH U TPYAOBOH JACSATEIBHOCTH,



SBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON JCSATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

Ilens ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHTHE
oOyyJaroruxcst ~ 4yepe3  oOecredeHue  BO3MOXKHOCTM  NPUOOPETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BO3MOXHOCTH YCIEIIHOTO MPOIOJDKEHUS 00pa3oBaHus
TI0 CTHCIUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIATHBIM UCTIOB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE WCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETPUM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmiectBe. Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANBHOMN IEATEeIHLHOCTH.

JlocTmKeHHE 1€ OCBOCHHS MPOrpPaMMbI OOECIIEUMBACTCS PEHICHHEM
COOTBETCTBYIOIIMX  3a1ad. [lpuopureTHRIMH 3aJadyaMH  OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (dopMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOM

KyJBTYPBI M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYIKAIOLTIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX W TElIax BpaIICHUS
KaK O BOKHEHIINX MATEMAaTHYECKUX MOJICIISAX, TIO3BOJISIONIUX ONMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BpaIllCHUS;

e OBJIaJICHUEC METOJAMHU PEIICHHUs 33a/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOIPaHHHMKAX M TEJIax BPAIICHUS K UX OCHOBHBIMU CBOWCTBAMH;

e OBJAJEHUE  QITOPUTMAMH  PEUICHHWs  OCHOBHBIX  THUIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKa3aTeIbHBIC
paccyXIeHHs B XOJE PCEIICHHS CTEPEOMETPUYECKHX 3alad M 3agad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, IMO3HABATENIbHONH  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMCHHMA, KPUTUIHOCTH MBIIILJICHYS;



e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTYalUsIX M TMpPU HU3YUYEHUU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha SA3bIKE
Ir€OMETPUH U CO3aBATh TEOMETPUUECKHE MOJAECIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl PELIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATH MMOJTyYEHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJe €ro H3y4YEeHUs 3a]ad, pellacMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipenmourenue oTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEelIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
IPOCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OINEepUpPOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «lIpsMple U MIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd He TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSM, HO W IO TroJAaM
00y4eHHs Ha YPOBHE CPEJTHEro 00I1Iero o0pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHSATHUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TIPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumMHOe pacnonokeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKarOLInECH,
NapajyleJbHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs NPsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IMApAJUICIBbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPSIMBIX; MAPAIUICIBHOCTh NMPSAMOU U TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTB IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajieNbHbIX Tiockocter. [Ipocrteifne mnpocTpaHcTBeHHbIE (DUTypbl Ha
IUIOCKOCTHU: TETpa’ap, KyO, napajiesenunes]; IOCTPOCHUE CEUECHUN.

[leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYJIISPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IPSMbBIE MAapaJUICNIbHBIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJIIPHON IIOCKOCTU. YTIIBl B IIPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT  TpsAMOM 10  TIJIOCKOCTH,  MpoeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTA  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKHu

[loHsITHE MHOTOTPaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
pu3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U TOJIHAS IOBEPXHOCTh MUPAMMUIBI; TPABUIIHHAS U
yceuéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOIOTPAaHHUKA; IPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAsL THUPaMHUIA; IPaBUJIbHAs TPEYrojbHAas NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue o0 MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip ¥ ukoca’ap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHTBl CUMMETPUM B NHpPAMHMAAX, NapajuieNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNIM, YTJIbL
[Tnomaas OOKOBOWM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
oAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHON MHUPAMUIBI,
TeopemMa O Iulomanu yceu€éHHoM mnupamuabl. [loHsitue 06 00bEMe. OOBEM
MUPAMU/JIBI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCTD, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias M OChb, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH moBepxHocTUu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
U OCh; IUIOMAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yloliiie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, TUaMETp; IUIOIIAJb MOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdepe;
TIJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunauu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEMe. OcCHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00bEMeE
IPsIMOYTOJILHOTO Tapajuiesienumnena v ciaeactBuss u3 He€. OObEM UMIMHJpA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[logoOuble Tena B mpocTtpancTBE. COOTHOIICHUS MEXKIY IUIOAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiMHApa (HapaJUIEIbHO M MEPIEHIUKYJISIPHO OCH), CEYEHUS
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIHMHY), CEUCHUS
mapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaM. IlpaBwio mapamnenenunena. Pemenuwe 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JCUCTBUU ¢ Bekropamu. [IpsmoyrosbHasg cucrema



KoopauHaTt B mpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAWHATaX. YTOJd MEkIy Bekropamu. CKalgpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I PU PEIICHUU T€OMETPUYECKUX 3a/1a.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJIbTaThl OCBOEHHS IMPOTPAMMBI YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKIUSIMYA ¥ Ha3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYCCKUM NMPUMEHEHUEM JIOCTH)KCHUIN HAyKH U JICITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHICCKUM acleKTaM Pa3IuIHbIX BUIOB UCKYCCTRBA.

du3nyeckoe BOCIUTAHNE:

c(OPMHPOBAHHOCTHIO YMCHHS TPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTB); bu3nuecKoro
COBEpIIICHCTBOBAHU, npu 3aHATHAX CTIOPTHUBHO-0370POBHUTEIHLHON
JeSITeTbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TPOTSHKEHWU BCEW >KW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4y MaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DIKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COIMATIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MpoOJeMm;
OpUEHTallue Ha TPUMEHEHUE MaTeMaTU4YeCKUX 3HaHUM NJis pelleHus 3a/iady B
00JIaCTH  OKpY>Karollell cpenapl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOIIECTBEHHOM  MPAKTUKH, [OHUMAaHUEM
MaTeMaTU4eCKOW HayKuh Kak cdepbl uenoBeYeCKOW MAesTeTbHOCTH, JTamoB €&
pa3BUTHA M 3HAYUMOCTH U Pa3BUTHUS IUBWIM3ALKK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBISITh MPOCKTHYI0 M HCCIEAOBATENIbCKYIO JESITENIbHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oeucmsusiMu, YHUBEPCAalIbHbIMU Pe2yIAMUSHbIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznagamenwvhvlie  Oeticmsus,  obecnequusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL — OKpYxHCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
ucciedosamenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeicTBMU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIICCTBEHHbBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXIYy TMOHATUAMH; (OPMYIUPOBATH
OTpENeNICHUs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanuu, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W NPeoOpPa3OBHIBATE  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, CAMHUYHBIEC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npeajiaraTb  KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHNIL;

e JleNaTh BBIBOJbI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUU (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Hauboiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejLCcKue 1eMCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIEHHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOKHOE pPAa3BUTHE INpoOLiecca, a TAKXKE BbIIBUTATh
IIPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAILIMH, JTaHHBIX, HEOOXOJUMBIX HJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]auH;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U JOPM MIPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMaXx,
WTIOCTPUPOBATH TpadUUuecKy;

e OLEHUBATH HaAEXKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKamueHwle Oelicmeus, 00Oecneuusam

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OO0menue:



BOCIIPUHUMATh ¥ (QOPMYIHpPOBaTH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U IEJIAIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX W NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMBI,
pOoOJIEMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOU CYXJICHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JHAliorTa, OOHAPYXHUBATh Pa3lIMYMe U CXOJCTBO IO3WIIUN; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIMU U 0COOCHHOCTEH ayAUTOPHUH.

CoTpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMMYyIIecTBA  KOMaHIHOH U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMAThH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIAaJa B OOIMIMH MPOAYKT MO KPUTEPUSM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATEIHHOM pedieKcur Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSITH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: MAPAILIETBHOCTb U MEPIEHIUKYISIPHOCTD MPSAMbBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTH MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApaJICICIUIIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYILAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIMIIBI TIOCTPOCHUSI CEYEHUH, NCIIOIb3YSl METO/ CJIEIOB.

CTpouTh ceyeHMs] MHOTOI'PDAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aITOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTHUUECKUE METOJbl IMpU PELICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMYUH 0 o0pa3Lam Wiu
aJITOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTHUUYECKUE METOJbl MpU PELICHUU
CTaHAAPTHBIX  MAaTEMaTHYECKUX 3aJad Ha  BBIYMCICHHE YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB.



Boruucnars 00bEMBI U IUJIOMIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUHUCISATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIOCKOCTh CUMMETPHUH (UTYPHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIbKO IIAr0B PEIIEHUs], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, mpocTedIMe NPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TMOJyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W TPUMEHATh HU3YYEHHbIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTreMaTu4ecku CchOpPMYJIMPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, alapara aareopbl; penaTh
IIPAKTUYECKUE 3a]1a41, CBA3AaHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUWJTUHIPUYECKOW  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunnpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIK B chepy #
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalICHUA.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOAO0OHBIX TEJl.



N300paxarh u3yyaemble (UTYypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHATh IPaBUIIO NTApAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXAY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7a4, PEANOoIArarolluX HECKOIBKO LIaroB PELIECHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate mnpocreimmue reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHWEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WK aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METO/BI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs  mpocrediMe NpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IIpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4eCKlu CQOPMYIHPOBAHHOM NpPOOJEMBI, MOJIECIUPOBATH pEalbHbIC
CUTyallud Ha A3bIKE TIEOMETPUMU, UCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl

Bgenenue B CTCPCOMETPHUIO

[IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE.
[TapannaenbHOCTh NPSMBIX U MIIOCKOCTEN

[lepneH UKy IAPHOCTD NPSMBIX U
IJIOCKOCTEN

Vrasr MCXKAY NPAMBIMHU U IJIOCKOCTIAMU

MHororpaHHuku

O6bEMBI MHOTOTPaHHUKOB

HOBTOpeHI/ICI CCUCHUS, paCCTOAHUS U YTIIbL

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnunoreka [IOK
https://m.edsoo.ru/1¢209e37
bubnunoreka [IOK
https://m.edsoo.ru/1¢209¢37

bu6moreka [JOK
https://m.edsoo.ru/1¢209¢e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Tena BpaieHus
O0BEMBI TENI

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aIisl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4yacoB

Kontpoasubie IIpakTuyeckue
Bcero

padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosnn4yecTBo 1yacoB DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IlpakTuueckue
n/n Bcero H3y4eHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE IOHATHUS CTEPEOMETPHUU:
TOYKAa, IIpsiMasi, MJIO0CKOCTH,
npoctpaHcTso. [IpaBuna
bu6mmoreka [JOK
n300pakeHus Ha pUCYHKaX: 1

https://m.edsoo.ru/aecc77cd

M300paKeHUS TIOCKOCTEH,
MapaIebHBIX IPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka

ITonsrus: MEpCCCKAOIIHCCH

bu6mmoreka [JOK
IUIOCKOCTH, TEPECEKAIOLTNECS psMast 1

https://m.edsoo.ru/2d8a9¢99

" IJIOCKOCTh

[TonsTus: nepecekarommecs
TIJIOCKOCTH, TIEPECEKAIONTUecs MpsMast 1
U IIJIOCKOCTD

bu6mmorexa [IOK
https://m.edsoo.ru/db685€e73

3HaKOMCTBO C MHOTOTPaHHUKAaMH,

n300pak€eHue MHOTOI'PaHHUKOB Ha I bubmmorexa [IOK
pUCYHKaXx, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
Hauanwsubie cBeeHus o kyoe u

bubmuoreka [JOK

a e, a3Bé OJICTH. 1
[THPAMIIE, HX PA3BEPTIH H MOLCIH https://m.edsoo.ru/b30dff38

CeueHus MHOTI'OrpaHHUKOB

Bbu6nuoreka [JOK

H 0 1
AUAIILHBIC CBEICHITT 0 Kybe 1 https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

nUpaMuie, UX pa3BEPTKH U MOJEIH.
CeueHust MHOTOIPaHHUKOB

TTonsarre 00 akCHOMAaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HUX

B3anMHOe pacnosioxkeHue IpsMbIX B
IIPOCTPAHCTBE: MEPECEKaroIuecs,
NapajulelIbHbIE U CKPEIIMBAIOLINECS
IIpsIMBIE

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
HapaJuiesIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapAJIEIBHOCTD TPEX
MIPSIMBIX

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapannenbHOCTH NPSIMON U
IIJIOCKOCTH

Yrisl ¢ COHaAITpaBJICHHbIMU

bu6mmoreka [JOK
https://m.edsoo.ru/Occ5céfe

bu6mmorexa [IOK
https://m.edsoo.ru/239¢8cb4

Bbu6nuoreka [JOK
https://m.edsoo.ru/65¢6b106

bubmuoreka [JOK
https://m.edsoo.ru/258fc245

bu6mmoreka [JOK
https://m.edsoo.ru/1a2520f6

bu6mmorexa [IOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/eel1d19b9

bu6mmoreka [IOK
https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYron Mexay nNpsiMbIMU B
MIPOCTPAHCTBE
VYroa Mexay npsMbIMU B

MIPOCTPAHCTBE

[TapaynnenbHOCTH MIIOCKOCTEN:
MapayieIbHbIE TIJIOCKOCTH

CsoiicTBa nmapaJiICJIbHBIX IIOCKOCTEH

[Ipocreiiire npocTpaHCTBEHHbBIE
(GuUrypsl Ha TIIOCKOCTH: TETPASIP,
Ky0, mapasenenumnen

[Toctpoenune ceuenui

[TocTtpoenune ceuenui

KonrtpomnbHas pabota o teme
"IIpsiMble U TIIIOCKOCTH B
npoctpaHnctse. [lapamiensHocTh
MPSIMBIX U IIJIOCKOCTEN"

[lepieHAMKYIAPHOCTD MPAMOUN U
MJIOCKOCTH: IEPIEHANKYJISIPHBIE
MpsIMBIE B IPOCTPAHCTBE
[IpsimMble napajieabHble U
MEePIEHIUKYIISIPHBIE K INIOCKOCTH
[Ipsimble napasuienbHble U

NCPpHNCHAUKYJIAPHBIC K INIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/fe733862

bubmmoreka [JOK
https://m.edsoo.ru/2935a9a0

bu6mmoreka [IOK
https://m.edsoo.ru/2e1 81255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6mmoreka [JOK
https://m.edsoo.ru/4a28dc02

bu6mmorexa [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [JOK
https://m.edsoo.ru/9a0a9¢e56

bu6mmorexa [IOK
https://m.edsoo.ru/b19f6a5d

bubmuoreka [JOK
https://m.edsoo.ru/0acl1¢95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

27

28

29

30

31

32

33

34

35

36

37

38

IIPSIMOM U TUIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSAMON U TNIOCKOCTH

Teopema o npsmoit
MEPIECHANKYISPHOMN TJIOCKOCTH

Teopema o npssMon
NEPIEHIUKYIIIPHON IIJIOCKOCTH

Teopema o npsiMoi
MEePIEeHIUKYIISIPHO IITOCKOCTH

[lepneHnuKyIsIp ¥ HAKIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM A0 MJIOCKOCTH

[leprieHAUKYISIp ¥ HAKJIOHHBIE!
paccTosiHUE OT TOUYKHU 0 IIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 IIOCKOCTH

[leprienaAUKYISIp M HAKJIOHHBIE:
paccTosiHuEe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSAMOM 0 MIIOCKOCTH

[lepnieH UKy ISP N HAKIOHHBIE:
PacCTOsSHUE OT TOYKH 0 IIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 INIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY
MPSIMOM M TUIOCKOCTBIO

JIByrpaHHbIN yroJl, TMHEWHBIA yroJl
JBYTPaHHOIO yria

JIByrpaHHbIN yToJl, TMHEUHBIA YroJI
JBYTPaHHOIO yria

[lepneH UKy IAPHOCTH INIOCKOCTEN:

https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.edsoo.ru/79165d15

bubmmoreka [JOK
https://m.edsoo.ru/635¢5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd3745{8

bu6mmorexa [IOK
https://m.edsoo.ru/7d18834b

Bbu6nuoreka [JOK
https://m.edsoo.ru/33¢477d3

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3

bu6mmorexa [IOK
https://m.edsoo.ru/dbee22bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmorexa [IOK
https://m.edsoo.ru/c7¢777ed

bu6mmorexa [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

39

40

41

42

43

44

45

46

47

MIpU3HaK NEPIEHIUKYIIIPHOCTH ABYX
IJIOCKOCTEN

[TepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
TUIOCKOCTEMN

[lepneH UKy IAPHOCTH INIOCKOCTEN:
MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx nepneHAUKyIIpax
Teopema o Tpéx nmepneHAUKyIsIpax

Teopema o TpEX NepneHauKyJIsIpax

Kontponbhas paboTa mo Temam
"IleprieHIUKYIAPHOCTH NPSAMBIX U
mIockocTeil" U "YTIbl MeXIy
MPSIMBIMHU U TUIOCKOCTSIMH"

IloHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
BBINYKJIbIE Y HEBBITYKIIbIE
MHOTOT'PaHHHKH; pa3BEPTKa
MHOTOTpaHHHKA

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBaHUS PU3MBL; TIpsIMast U
HAKJIOHHAS MIPU3MBbI; OOKOBAas U
TMIOJIHASI TOBEPXHOCTh IPU3MBI

[Tapamienenumnen, npsIMOYTOJIbHBIN
napasuiesenume ¥ ero CBoucTBa

https://m.edsoo.ru/ec3e2da3

bu6mmoreka [JOK
https://m.edsoo.ru/ed9e2a8e

bu6mmorexa [IOK
https://m.edsoo.ru/ba75dc57

bu6mmorexa [IOK
https://m.edsoo.ru/e4972cdc
bu6mmorexa [IOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK
https://m.eds00.ru/91246736

bu6mmoreka [JOK
https://m.edsoo.ru/5b971ef3

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [IOK
https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

51

52

53

54

[Mupamupa: n-yronpHasi mupaMuaa,
I'paHd ¥ OCHOBAHUE MTUPAMHU/IBL;
OO0KOBas U NOJIHAs IOBEPXHOCTh
MTUPaMU/IbI; IPaBUIIbHAS U yCEUEHHAS
nupamuIa

[IpaBusIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABHIBHOTO
MHOTOTPaHHHKA; IPABHIIBHAS TIPH3Ma
Y TIpaBWJIbHAS TIMPAMHUJIA; TIPABHIIbHAS
TpeyTroibHas MUpaMuIa 1
MPaBWIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIBHBIX
MHOTOTPaHHHUKaX: OKTaIP,
TOAEKAdAP U UKOCASIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B IUPAMUIAX,
napaJuiesenuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX

Bruncnenue »iieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamm,
YIJIBI

[Tnomaar 60KOBOM MOBEPXHOCTH U
IOJIHOM ITOBEPXHOCTHU MPSAMOU
IIPU3MBI, IUIOLIAb OCHOBAHMUIA,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOM IPU3MBI

[Tnomaar 60KOBOM MOBEPXHOCTH U

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0as

Bbu6nuoreka [JOK
https://m.edsoo.ru/074c8865

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9

bubmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

bubmuoreka [JOK


https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

55

56

57

58

59

60

61

62

63

64

65

IIOBEPXHOCTHU ITPABUIILHOMN

MUPaMUJIbI, TEOPEMA O TUIOIIAIH
OOKOBOI1 MOBEPXHOCTH YCEUEHHON

nmrupaMHu bl

KonrtpomnbHas pabota o teme
"MHororpaHHuku"

[Tonsatue 06 06vEMe
O0BEM nupamMuIbI
O0BEM nupamMuIbI
O06BbEM upaMuIbl
OO6BbEM upamMuIbl
O06BEM TIPU3MBI
O06BEM npu3MbI

O06BEM npu3MbI

KonrtponbHas pabota o teme
"O6bEMBI MHOTOI'PAaHHUKOB"

[ToBTOpEeHue, 06001EeHNE
CUCTEMaTU3alMs 3HaHUM.
[TocTpoenue ceuenuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/5603e30b

bu6mmoreka [JOK
https://m.edsoo.ru/a95f5¢c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmorexa [IOK
https://m.eds00.ru/235171b3
bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd
bubmuoreka [JOK
https://m.edsoo.ru/79¢10312
bubmuoreka [JOK
https://m.edsoo.ru/2faadc3f
bu6mmorexa [IOK
https://m.eds00.ru/79853608
bu6mmorexa [IOK
https://m.edsoo.ru/1e053890
bu6mmoreka [JOK
https://m.edsoo.ru/482d3f51

bu6mmoreka [IOK
https://m.edsoo.ru/28a6573c¢

bu6mmorexa [IOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

[ToBTopenue, 0600IIEHNE
CUCTEMaTU3aLusl 3HAHUMN.
Brluncnenue paccTosHM: MEXIY
JBYMsI TOUKaMH, OT TOUKH JI0 IPSMOIA,
OT TOYKH [0 IJIOCKOCTH, MEKIY
CKPEIIMBAIOIIAMHUCS MIPSIMBIMU

Wrorosas koHTpoJsibHas paboTa

[ToBTOpEeHue, 06001IEHNE
CHCTEMAaTH3aIUs 3HAHUI.
Brruncienue yriioB: Mexmay
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXIy NPSAMOU U MIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/f7792ba9

Bbu6nuoreka [JOK
https://m.edsoo.ru/b9146bc0

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Tema ypoka

Cdepa u map: neHTp, paauyc,
AMaMeTp; IUIOIAAb TOBEPXHOCTH
cepsl

B3aumnoe pacrosnoxeHue cepsl 1
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh
K chepe; Turomaas chepol
N3ob6paxenue chepsl, mapa Ha
miockoctd. CeueHus mapa

[{umHapuYecKas TOBEPXHOCTH,
o0Opa3yromue MUIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWIHHIPUICCKON
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
Iomanas OOKOBOU M HOJHOM
MMOBEPXHOCTHU

N300paxenne uunuHapa Ha
iockocTu. Pa3BépTka munuHapa.
Ceuenns mumuHApA (TUIOCKOCTEIO,
napauIeIbHON HITH
NEePICHINKYISIPHOH OCH IMIMHAPA)

Konunyeckas moBepxXHOCTb,

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/0341bc2b

Bbu6nuoreka [JOK
https://m.edsoo.ru/bed12a43

bu6mmoreka [JOK
https://m.edsoo.ru/bcl 5712

bu6mmoreka [JOK
https://m.edsoo.ru/6054b8c1

bu6mmorexa [IOK
https://m.edsoo.ru/188{6216

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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o0pa3yronre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHHeE U BepILIHHA,
o0pasyrolas 1 0Ch; IUIOIIAb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yroIme u

BbICOTA, OCHOBaHUA U OokoBas
IOBCPXHOCTH

N306paxeHune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.
Ceuenus koHyca (TUTOCKOCTHIO,
napajjieIbHON OCHOBAHMIO, U
MJIOCKOCTBIO, IPOXOSIIEH Yepes
BEPIIHHY)

KomOunanwms Ten BpamieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHukK, OIMCaHHBIA OKOJIO

cdepsl; chepa, BIMcaHHas B
MHOTOTPAaHHHK HJIH B TEJIO
BpaIICHUS

[Toustue 006 00bEMe. OCHOBHEIC
CBOICcTBa 00BEMOB TET

O0BEéM nnMIMHIpa, KOHYyCca
O06BEM mapa u mwiomaas cheps

[TogoOHEbIe TeNa B MPOCTPAHCTRE.

bu6mmoreka [JOK
https://m.eds00.ru/897dd3b2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

bu6mmorexa [IOK
https://m.edsoo.ru/0Obde1be8

bu6mmorexa [IOK
https://m.edsoo.ru/3cefl0e5

Bbu6nuoreka [JOK
https://m.edsoo.ru/0b136158

bubmuoreka [JOK
https://m.edsoo.ru/26a03tb7

bu6mmoreka [IOK
https://m.edsoo.ru/5513d87b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bubmuoreka [JOK
https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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CooTHOIIIEHUS MEXKTY TUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMHU
MOJOOHBIX TEN

KonTponbHas pabora no temam
"Tena Bpamenus" u "O6bems! Ten"

Bekrtop Ha mmockocTH U B
MIPOCTPAHCTBE

CnoxxeHre U BEIUNTAaHHUE BCKTOPOB

YMHOKEHUE BEKTOpa Ha YUCJIIO

Pasnoxenne BekTopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPaM.
[IpaBuio mapannenenunena

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM NIPABUJI ACHCTBUH C
BEKTOPaMH

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELIEHUH FEOMETPUUECKUX
3a1a4

IIpsmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunarsl Bektopa. IIpocrelimue
3a/1a4d B KOOpAMHATAX

Yron Mexay BEKTOpaMH.
CkansipHO€E IPOU3BEICHNE BEKTOPOB
Beruucienue yrioB Mexny
MPSIMBIMU U TJIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab

Bbu6nuoreka [JOK
https://m.edsoo.ru/5caefclb

Bbu6nuoreka [JOK
https://m.edsoo.ru/23{4f089

bu6mmorexa [IOK
https://m.edsoo.ru/dee379¢b

Bbu6nuoreka [JOK
https://m.edsoo.ru/a28fd74e

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a827900

bubmmoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [JOK
https://m.edsoo.ru/48db7058

bu6mmorexa [IOK
https://m.edsoo.ru/725effc4

Bbu6nuoreka [JOK
https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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Konrponsnas pabora o Teme
"BexTophl 1 KOOpAUHATHI B
npoctpancTae”

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHmE, 0600IIEHNE 1
cucremaTu3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHmE, 0600IIEHNE 1
cUcTeMaTu3alus 3HaHui. 3agaqyn
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpenue, 0600mEeH e 1
cUcTeMaTu3alus 3HaHui. 3agaqyn
TJIAHUMETPUH ¥ METOJIbI X
pelieHus

[ToBTOpeHMEe, 00600IICHNE 1
cucrteMatusanus 3Haguil. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEeOMETPUU

Hrorosast koHTpoipHas paboTa

[ToBTOpeHMEe, 00600IICHNE 1
cUcTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/77¢22fc5

bu6mmoreka [JOK
https://m.edsoo.ru/1780basd

bu6mmoreka [JOK
https://m.edsoo.ru/078cd184

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe(

bu6mmorexa [IOK
https://m.edsoo.ru/4dffda97

bu6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [IOK
https://m.edsoo.ru/ec24dfc2

Bbu6nuoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

o Teomerpus 10-11 xmacc 6a3oBsIit 1 yriayonennsiid ypoHu. /J1.C.
Aranacss, B.®. byty3os, C.b.Kagomues. 12 uznanue, crepeoTUHOE.
Mocksa «IIpocBemenue» 2024r.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

- bynko E.B. Maremaruka: ['eomerpus: bazossiii ypoens: 10-11 kimace
Metoauueckoe nocodue: M.: Benrana-I"pad, 2020

- [Tanunmuna B.A. I'eomerpus. Iunakruueckune marepuansl. 10 knacc. M.:
[TpocBemenne, 2014

- PabunoBuu E.M. 3amaun u ynpaxueHust Ha TOTOBBIX yeprexkax 10-11 kmacc.
I'eomerpus. M. : MJIEKCA, 2006

- banasu 9.H. 3agaun Ha roTOBBIX yepTexkax Jjisi moaArotoBku k EI'D 10-11
kiacc. ['eomerpusi. PocroB Ha [lony : @enukc, 2013

-Slmenko N.B. I'eomerpusi. YHUBEpCaANIbHBI MHOTOYPOBHEBBIN COOPHHUK
3amad. 10-11 kmacceel. M.: [Ipocsemienne, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/

