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HOACHUTEJBHAS 3AIINCKA

PaGouas mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuarommmxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEAHETO O0IIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, W TPATULUA POCCUHUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJICHUE KIIOYEBBIMU KOMIIETECHIUSMU,
COCTABJISIIOIIMMU OCHOBY JJII CaMOPa3BUTHs M HENPEPBIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YYaIOIINXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca Te€OMETpUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUYECKONM 3HAYMMOCTBIO METAlpEIMETHBIX |
MPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPHH B HAIPABICHUU JIHYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIHOHAIBHOM MaTeMaTHUYECKOU
TPaMOTHOCTH, U3YUEHHUS IPYTUX YU4EOHBIX NUCHUIUINH. PazButue y oOydaromumxcs
IOPaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIACHUHU T'€OMETPUUECKUX
abcTpakuui, COOTHOLIEHUH PEATBHOTO M HUACAIBHOI0, XapaKTepe OTPaKeHHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHOrO MHPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIH MaTEeMAaTUYECKOTO MOJCTHPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalMxcs, a TakKe KayecTB MBIIUJICHHUS, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak KaK OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAalpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OPMUPYEMOE MpPU HU3YYEHHUU OOydYaroIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHN U TIOCTPOCHUH IETIOYKH JIOTHUECKUX YTBEPKICHUH
B XOJ€ pCIICHUS TECOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TP PEHICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3NKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATehbHOCTH ueioBeka. OpHEHTallus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHS, ¢dopma
OTPaXECHUS OKPYXAIOIIer0 MHpa, YCIOBHUE YCIEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  AeiicTButenbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIb y4eOHOW M TPYJOBOU JAEATEIHHOCTH,



ABIIICTCA OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyajlbHa
3ajaya (OpMUPOBaHUS y OOYUYAIOUIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJAHOCTH OOpAa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUUECKOM IESITEIbHOCTU IO MHOTUM HalpaBICHUSM.

Llenp ocBoeHMs mporpaMmbl ydueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE OOyueHusi — o00meoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaronuxcst  4yepe3  oOecrnedeHue  BO3MOXKHOCTM  NpPUOOpETEeHHs U
UCIOJb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHELU(PUYHBIX T€OMETPUH, BOBMOKHOCTH YCIIEIIHOTO MPOJOHKEHHUs 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmma 1o reoMmeTpuu Ha 0a30BOM YypOBHE IIpelHAa3HauyeHa Jis
oOyJaroluxcsl CpeAHEeN LIKOJIbI, HE MCIBITHIBABLIINX 3HAYUTENIbHBIX 3aTPyIHEHUI
Ha YPOBHE OCHOBHOTO 00Iero oopa3zoBanus. TakuM obOpa3om, oOydaromigecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTU4YECKHE YMEHHs, CBSA3aHHbIE
co cnenupuKoil TEOMETpHUH U HEOOXOAMMBIE [Js JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM UMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO OoJiee
riyOOKo, €ciu B JajlbHEHIIEM BO3HUKHET HEOOXOJWMOCTh B T€OMETPHUUYECKHUX
3HAHUAX B NIPOPECCUOHATBHON AESITEIbHOCTH.

JlocTKeHrEe LEenu OCBOCHHSI MpPOTrpaMMbl OOECIEUMBAETCA PEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHSA Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:

e (opmHpoBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KYJIBTYpbl 1 OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpaICHUS
KaK O BOKHEHIIMX MAaTEeMaTHYECKUX MOJENX, TO3BOJSIONUX OMUCHIBATDH
Y U3y4yaTh pa3HbIe SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMmHpoBaHME YyMEHMsI pacloO3HaBaTb Ha YEpPTEkax, MOJEISIX U B
peaJIbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIaMHU PEIICHHUA 337a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMmHupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIax BPALIECHUS U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIAJICHUE  QITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHbBIC
pacCyXJeHHUs B XOJ€ PELICHUs CTEPEOMETPUYECKUX 3a/ad U 3a7ad C
MPAKTUUECKUM COJICPKAHUEM;

e pa3BUTUE  UHTEIUICKTYyaJlbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydaromuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHH, KPUTUUHOCTH MBIIIIJICHHS;



e (opmupoBaHue GbyHKIIMOHATBHOU IPAMOTHOCTH, peneBaHTHOM
r€OMETPUM: YMEHHE pAaclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBbIX KU3HEHHBIX
CUTYyallMsIX M TMPU HU3YUYEHUHU NPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha S3bIKE
Te€OMETPHUH U CO3/1aBaTh T€OMETPHUUECKHE MOJIEIH, IPUMEHITh OCBOSHHBIN
reOMETPUUYECKUN ammapar JUisi pEeHIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1ay, HHTEPIIPETUPOBATH U OLIECHUBATH MOJTYYECHHBIE PE3YIbTATHI.

OTnuYuTEeNnbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEpEOMETPUU B Hayaje ero U3y4eHHs 3aJad, pEIIaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHru3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHHUIO NPEIMETA.

[Ipenmourenue O0TAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUSs, TO
€CTh TEOPETHUYECKHE 3HAHMUS MUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
INPAaKTUUECKON JeATeNbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalmxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCSA 3a CYET pELIEHUs 3ajad Ha
CO3/IaHHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJa4y Ha  ONEPUPOBAHHE
MPOCTPAHCTBEHHBIMHU oOpa3amu. Co3nanue oOpa3a MPOBOAWTCA C OMOPOW Ha
HarjasAHOCTh, a OIEepUpOBaHHE O0pa3oM — B YCIOBUSIX OTBIEYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHBIE cofepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BparieHus»,
«BexTopbl 1 KOOpAWHATHI B MPOCTpaHCTBe». DopMHUpOBaHHE JTOTHUECKUX YMEHUH
pacnpeziengeTcss He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M IO TrojaM
00yueHHs Ha YPOBHE CpeIHEero o0I1ero oopa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUS paboueil MporpaMmbl, pacnpeAci€HHBIM MO0 ToJlaM OO0ydYeHHs,
CTPYKTYpUPOBAaHO TaKUM OOpa3oM, dYTOOBI OBJIAJEHUE TE€OMETPUUCCKUMHU
MOHSTUSIMA U HAaBBIKAMHU OCYIIECTBIISIIOCH MOCIIEIOBATENIbHO U MOCTYIATENbHO, C
cOOJI0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTABICHHUIA OOyUYaIOIUXCs, PACIIUPSS U
yrayOnsis e€, o0pasysi IpOUYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBoauTCs 2 4aca B Heaenmo B 10 knacce u 1 yac B
Hezaeno B 11 kiacce, Bcero 3a aBa roga ooyuyenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpur. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS,
napajielibHble W CKpeluBaronecs mnpsmbie. [lapannenpbHOCTh MPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJJICIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MAPAILICIBHOCTh TPEX MPSIMBIX; MAPALICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMU; YrOJd MEXAYy MPSAMBIMH B MPOCTPAHCTBE.
[TapamnenbHOCTB TTOCKOCTEN: napayieIbHbIC IIJIOCKOCTH; CBOKCTBA
napajjieibHbIX —IuiockocTei. [IpocTeiiine mnpocTpaHcTBeHHBbIE (QUTYpbl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapauiejenumne; ToCTPOCHUE CEUCHUHN.

[leprieHAUKYISIPHOCTH OPSIMOM M TJIOCKOCTH: TIEPIIECHIUKYJISIPHbBIC MPSMbIC B
MPOCTPAHCTBE, MPAMBIE MapaUICIbHBICE W TEPIECHAUKYJIAPHBIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOH
NEPHEHIUKYAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MPSIMOM U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOIO  yIJIa.
[TepnieHaUKYNSp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE
OT MNOpsSIMOM 10  TJIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[leprieHAUKYISPHOCTh  IJIOCKOCTEW: MPHU3HAK MNEPHEHIUKYJIAPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHUKHU

[TonsiTe MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIBIC MHOTOTPAHHUKY; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBI; MPsAMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
NOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajjenenunes; 1 ero cBoictra. I[lupamupma: N-yronpHash nupamuja, TpaHd U
OCHOBaHUE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TTPaBUIIbHAS U
yceu€éHHas mnupamMuga. OIJEMEHTbl Npu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHU: TOHSTUE MPaBUIBHOIO MHOTOIpaHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBWIbHAs MUpPAMHIA; TNpPaBUJIbHAS TPEYroJibHasi MHUpPaMuia W MPABHIbHBIN
Terpasap; KyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U MIUPAMU/IBI.

CumMeTpus B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTA.  OJEMEHThl CUMMETPHUM B MNHpaMHUAax, NapajuieNenunenax,
PaBUWJIBHBIX MHOTOTPAHHUKAX.



Borunicnenue 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, AuaroHaid, VYIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W TOJHOM NOBEPXHOCTH MNPSIMOW IPHU3MBI,
IUIOLAJAb OCHOBaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOU MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH UM TOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TeopemMa O IUIom@AAn yceuéHHOW mmpamunbl. [lorstne 00 o0BEMe. OOBEM
MUPAMUJIBI, TPU3MBL.

[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEll.

11 KITACC

Tesa Bpamenus

Hunuaapuyeckas TIOBEPXHOCTB, oOpazyroniue HAIAHAPUYECKON
MMOBEPXHOCTH, OCh LWJIMHAPUYECKON TMOBEpXHOCTU. [lUmuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasylolias W OChb, IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunudeckasi moBepxHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKoM moBepxHOocTU. KoHyC: ocHOBaHME U BeplilinHa, oOpasyrorias
U OCh; IUIOMAAh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIAJ(b TMOBEPXHOCTU CQEpHI.
B3anmHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas MJI0CKOCTh K cdepe;
I011aAb Chephl.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MIIIMHIIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss UM = MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMUCaHHBIA OKO0JIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalleHUs.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHApA,
koHyca. O0BEM 1apa 1 miomaasb chepsl.

[Tono6nbie Tenma B mpocTpadcTBe. (COOTHOIIEHUS MEXIY IUIOHMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.

Ceuenust mwiMHApa (MapaUieTbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpancTBe. ClioKeHNEe U BEIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBmwio mapamnenenunena. Pemenuwe 3agay, CBSI3aHHBIX €
OPUMEHEHUEM TIpaBWJl JACUCTBHM C BekTopaMu. [IpsMoyrosipHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. [Ipocreimme 3amaum B
KOOpJIMHATax. YTod Mexay BekTopaMu. CKaJaspHOE INPOU3BEIECHHUE BEKTOPOB.
Brrunciienre yrioB Mexay NPSAMBIMHU U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METOJ IPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTO MpeaMera
«MareMaTrka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUAIOMIEToCs] KaKk aKTUBHOTO
M OTBETCTBCHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBJICHUH,
OpoLeayp TpaxkIaHCKoro oOmiecTBa (BBIOOpHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY U HACTOSIIIEMY POCCHUICKOW MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYE€CKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMUS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKEHUM HAYKU U JEATEIbHOCThIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyMyIIETo.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTUUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLeHn, paccyXIEHUM;
BOCIIPUUMUYUBOCTBIO K MATEMAaTUYECKUM acTIEeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

dDusnyecKoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKHWE 3HAHUS B
UWHTEpecax 370pOBOro U 0€30MacHOTro o0pasa *KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ NMHUTaHME, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); bu3IecKoro
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTUBHO-03/I0POBUTEIHLHOM
TeSTeTLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHMEM LIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCUOHANIBHON  IEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOM M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccum M peaau3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTUYeCKOMY OOpa30BaHUIO U
caMo00Opa30BaHUI0 Ha NPOTSHKCHHH BCEH XU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a7a4 MAaTEMaTHUECKOW HAPABJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYCCKOHW KYJIbTYPBI, TOHUMAHUEM BIIASHUS
COIMAJIbHO-PKOHOMHWYCCKUX TPOIECCOB HA COCTOSIHHE MPUPOTHONW M COIUATBHON
cpedpl, OCO3HaHHEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPOoOIIeM;
OpHCHTAIlMCH HAa NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWM JJI pEIleHUS 3a1ad B
00JTaCTH  OKpY’XKAaIOIICH Cpefbl, IUIAHUPOBAHHMS TIOCTYIKOB W  OICHKH HX
BO3MOYKHBIX ITOCJICJICTBUH JIJISI OKPY>KAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHUMAaHHUEM
MaTeMaTHYeCKON Hayku Kak c(hephl UYelIOBEYECKOW NeATEIBHOCTH, JTaloB €&
pPa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIU3AIMH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH W MaTeMaTHYSCKON KyJIbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOEKTHYI0 M HCCIICIOBATEIBCKYIO JESITCILHOCTD
WH/IMBHUIYQJIEHO W B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHBIC PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaeamenvHvle — Oelcmeus, — 00eCneuuUsaOm
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C8OeHUE
Memo008  NO3HAHUSL  OKpYJCaiowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIABIITH M XapaKTEPHU30BaTh CYIIESCTBCHHBIC NPU3HAKA MAaTeMaTHYECKHUX
00BEKTOB, TOHATHN, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpeNeeHUs]  TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccuukanyuu, OCHOBAaHMS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IIPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (GOPMYJIHPOBATH U MPEOOPA3OBBHIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIJIOBHBIC;

e BBIABIATh  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M M
npoTtuBopeursi B (aKTaxX, JaHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



mpeayiaraTh ~ KPpUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JIeJIaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TPOBOJWTH CaMOCTOSITEIIEHO JTOKa3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPXKICHUH (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOANTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemreHus ydyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HaAWMOOJEE TMOAXOMANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

e HCIOJb30BATh BOIPOCH KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOPEUYHE, MPOoOIeMy,
yCTaHaBIWMBAaTH HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0O YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BeKTa, SIBICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUS M BBIBOJBI IO pe3yjIbTaTam
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BHTHE IPOIECCA, a TAKXKE BBIIBUTATh
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIBILITH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETa
Ha BOIIPOC U TSI pEIICHUS 3a]1a4H;

e BBIOMpaTh HMH(POPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYypUPOBaATh MH(GOPMAIINIO, TIPEACTABIATH €€ B pa3INYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vnusepcanonvie  KOMMyHUKaGmMueHble  Oelicmeus,  00ecnedusaom

cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenue:



BOCHPUHUMATh H  (HOPMYNIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS 10
X0y pelIeHus 3a7a4i, KOMMEHTUPOBATH MOTY4YECHHBINH PE3yNbTaT;

B X07ie 00CYKJI€HMs 3a/1aBaTh BOIIPOCHI 10 CYILECTBY 00CYKIaeMOI TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BhICKa3bIBaTh HJIEH, HAIICJICHHBIE HA TIOUCK
pEIICHHUS; COMOCTAaBIATh CBOM CYXIEHHS C CYXICHUSAMU JAPYTUX
YYaCTHHUKOB AMajora, oOHapy>KMBaTh pa3iNyune M CXOJCTBO MO3MLUH; B
KOPPEKTHOH popme hopMyTHpoOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
NpEICTaBIsATh  pEe3yNbTaThl  peHIeHWs  3aJayd,  JKCIEpUMEHTAa,
WCCIICIOBAHMs,  MPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOEHHOCTEN ayAUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMaHJIHOM U
WHIUBUyaJIbHON pabOThl IPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3aLUI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 0OCYKIaTh MPOLIECC
U pe3ynbTar paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJEH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1€HUS, 0OMEH MHEHUH,
«MO3TOBbIE HITYPMbD» W HHBIE); BBINOJIHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM [JEHUCTBHUS C JAPYTMMH YJI€HAaMU KOMAaHJbI;
OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeusl, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IIaH, AJITOPUTM PEIICHHS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHHS
C Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh HAaBBIKAMHM I[IO3HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCO0aMU  CaMOIPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa pelIeHUs MaTEMAaTUYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU PEUICHUU
3aa4d, BHOCUTHb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICGHWBATh COOTBETCTBHE pE3yJbTaTa IIEIH W YCJIOBHUSAM, OOBICHATH
MPUYUHBI JTOCTHXKECHUS WM HEJAOCTHXKEHHUSI PE3yJbTaTOB JCATEIbHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMHE: TOYKA, MPSMasi, TNTOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU W CIEICTBUS W3 HHUX TNPH PEIICHUU
reOMETPUUYECKUX 3a/a4.

OnepupoBaTh MOHATHIME: MTAPATUICTLHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBath B3aMMHOE pPAaCHOJIOKEHHE MPSMbIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATHUSIMH: JBYTPAaHHBIA yTOJ, TPaHW ABYTPAHHOTO YTIJIa,
pebpo NBYrpaHHOTO yrila; JMHEWHBINH Yroll ABYTPAHHOTO yrja; TpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIHA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJILHBIN MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHHWKOB (MMHpaMUja; TIPHU3Ma,
MPSAMOYTOJIBHBIN NTapaliesienunes, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS IS
kinaccudukanuy  (BBIMYKJIbIE Y HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABHIbHBIE
MHOTOTPAHHHKH; TIPSAMBIC ¥ HAKJIOHHBIC TIPU3MBI, TTapaJUICICTUIICBI).

OmnepupoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEHKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BUI
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKICHUE TEOMETPUIESCKUX BEIMYUH MO 00pas3iam min
aNropuT™MaM, TPUMEHsISI HW3BECTHBIC AHAIMTUYECKUE METOIbl TPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3a7a4 Ha BBIYHUCICHUE PACCTOSIHUN MEXIY TBYMS
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEITUBAIOIIUMHUCS TPSMBIMHU.

Pematp 3amaun Ha HaXOXKJICHUE TEOMETPUISCKUX BEIMYUH MO 00pas3iam min
aNropuT™MaM, TPUMEHsST HW3BECTHBIC AHAIUTUYECKUE METOIbl TPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 33aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKIy TPSIMOA M  IUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOLICHHUS MEXIY
TUIOIAASIMUA TTOBEPXHOCTEH, 00bEMaMHU 1OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU: CHUMMETPHs B TIPOCTPAHCTBE; IEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPOPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX.

[TpumensTh TeomeTpuueckue GakThl Ui PEIICHUS CTEPEOMETPUUYECKHUX
3a]1a4, MPENOoIaraonuX HECKOJIBKO I1aroB PEIIeHHs, €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B AIBHOU (opMe.

[IpumeHsTh HpoCTEHIIME MPOrpaMMHBIE CPEACTBA U DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBoauTE NpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpoOJEe U
KU3HU, pACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHsTh MONyYEeHHBIE 3HAHUS Ha MPAKTUKE: aHaJU3UPOBATh pealibHbIC
CUTyalldd W TPUMEHATh HM3yUEHHBIE IOHATHSA B MpPOILIECCE IMOUCKA PELICHUS
MaTeMaTH4ecKu C(HOPMYJIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh peaIbHbIC
CUTyalldd Ha s3bIKE TEOMETPHH, WCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, ammapaTa anreOpsl; penarhb
NPAaKTHYECKUE 33]]a41, CBA3aHHbBIC C HAXOXKICHUEM F€OMETPUUECKUX BEJIUYHUH.

11 KUIIACC

OnepupoBarh MOHATHSAMU: IWJIMHIPUYECKAsh TMOBEPXHOCTh, OOpa3yromue
[MAJTUHAPUYECKOH  TOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolye KOHMYECKOH TOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaeHus (HWJIUHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CETMEHTA; IIApOBOW CJIOH, OCHOBaHHME IAPOBOTO CIIOS, BHICOTA HIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIONMIAMM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HopMy.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIMCAHHBIA B chepy #
OMMCAHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK HWJIH TEJO
BpAIIICHUSI.

BBIYUCHATE COOTHONMICHHSI MEXAY TUIOMAISIMU MMOBEPXHOCTEH W 00bEMaMU
MO00HBIX TEIL.



N300paxaTs u3ydaemMble (QUTypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUs TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPEoOpa3oBBIBATH HMH(POPMAIHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
pUCYHKaXx.

OnepupoBarth NMOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  IEHUCTBHSL  CIOKEHHsS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCI0, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAAt0T.

[IprMeHATh MpaBUIIO NTapajuIeNIeIUIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPAMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yol MEXKIY
BEKTOPAMHU, CKAIIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTe cymMy BEKTOPOB M NMPOU3BEACHNUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEACHUE, pACKIaAbIBaTh BEKTOpP 10 JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHNEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHnsaATh TeoMeTpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pewars mpocreiimme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLIEHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pa3liaM WK aJropuT™MaM, MpUMEHsIs
WU3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpyuMeHsATh MpOCTEWIIHE NPOrpaMMHBIE  CPEACTBA MW BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IpuBOoaNUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIprMeHATh NMOJyYEeHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH DPEAJbHBIC
CUTyallud W IIPUMEHATh W3YYEHHBIC IOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTEeMaTU4YeCKlu CHOPMYJIUPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaIbHbIE
CUTyallUh Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IIOCTPOEHHBIE MOJECIU C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnnapara aireOpsl; pelarhb
IIPAKTUYECKHE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH
3 Hepl‘IeHI[I/IIiyJ'I}IpHOCTB MPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

Koan4yecTBo 4acoB DJIEKTPOHHbIE

HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (mupp )

NPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Temna Bpamenus 12

OOBEMEI TeT 5

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

CHCTEMAaTH3aINsI 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia nzo0paskeHus! Ha pUCYHKaAX:
n300pakeHusl JI0CKOCTEH, apauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
MNepeCeKaromuecsd 1nmpamad U IjI0CKOCTb

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: NnepeceKaromuecs 1miI0CKOCTH,
MNepeCeKaromuecsd 1nmpamMad U IJI10CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX
HauanbHble cBeieHus 0 Ky0e U nupaMmue,

uXx pa3BeépTKu U Mozenu. CeueHus
MHOTOTPaHHUKOB

HauanpHble CBEICHUS O KY6e " IupamMuze,

ux pa3BeépTku U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

[TousaTHe 00 aKCHOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; MApaJIEIbHOCT TPEX
HPSMBIX
[TapannenbHOCTb NPSAMBIX U MJIOCKOCTEN B

13 npoctpanctse: [lapamienbHOCTh NpsAMOil 1
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE III0OCKOCTH

18 CBolicTBa napajuiebHbIX ITOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI

Ha TJIOCKOCTH: TETpa’ap, Kyo,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
Kontposnbnas padora o teme "[Ipsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

27 [Ipu3Hak nepneHaAuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM EPIIEHANKYISIPHOU
IIJIOCKOCTH
[lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU O INIOCKOCTH, paCCTOAHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 NPU3HAK MEPIECHAUKYISIPHOCTH JBYX
IJIOCKOCTER
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nepHnEeHAUKYIAPaAx
KonTponbhas paboTa no remam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YIibl MeXAY IPSIMBIMU U




45

46

47

II0CKOCTAMHA"

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOIpaHHHUKA

[Tpusma: n-yronpHas nmpu3ma; rpaHu v
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
pU3MbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
MPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: n-yrojpHass NMpaMuIa, FPaHyu U
OCHOBaHHE TTUPAMHJIbI; OOKOBAs M MOJTHAS
IIOBEPXHOCTh NTUPAMU/IbI; IPABWIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
pu3Ma U NpaBUIbHAS IUPaMKIA;
IIpaBUJIbHAs TPEYTOJIbHAS MTUpaMUIA U
NpPaBUJIBHBIN TETpa’ip; Kyo

50

51

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
HUKOCadIP.

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, TIITIOCKOCTH.
JIEeMEHTHI CUMMCTpPUH B IIMpaMuax,
napaiCICIuIcaax, mpaBUJIbHbBIX
MHOI'OIpaHHUKax




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 p€6pa, TuaroHanu, yribl 1
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTHU
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpaMu bl 1
58 O0BEM upamMu b1 1
59 O0BEM TUpaMHuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06o0IIEHHE CUCTEMaTH3aIUs
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO pr[MOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast kKoHTpoIbHAs paboTa

[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKITY
IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX

YIJI0B, YIJIOB MEXKAY INIOCKOCTAMU

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KITACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOLIA/1b TIOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

B3anmMHuoe pacrionoxxeHue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomans ceps

N3o6paxenue chepsl, mapa Ha
mmockocTu. CeueHus mapa

[HunuHapudeckas MOBEPXHOCTb,
o0pa3yolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOM
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus

HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYISIPHOM OCH IHIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBAHHUA M OOKOBAs
MMOBEPXHOCTH
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIIbHON
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXO/ISIIEH
yepes BEPIINHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOTPaHHUK WX B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYCa

15 O06bEM mapa u wiomaas cheps
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXy TTOIIAASIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH M B POCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXeHHE BEKTOpa Ha YHCIIO




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napajJiesienumnena

22

23

24

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpA.
[Ipocreimue 3a1auu B KOOpAMHATaX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

27

Boruncnenue yriioB Mex1y NpsIMbIMU U
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOI TPU
pelIeHNU TEOMETPUYECKUX 3a7au

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

IToBTOpenue, 0000IIEHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
TUITAHUMETPUH U METO/IbI X PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 CUCTeMaTH3aIus 3HaHWIA. 3a1a4n 1
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucremarusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTpobHAs paboTa 1

34 [ToBTOpenue, 0600IEHNE 1 1
cUCTEeMaTH3aIlus 3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectso «M3natensctBo «IIpocsenienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
- Meroauueckue pexomenaanuu k yueoOHuky Aranacsia JI.C. 10-11 knaccsr;

- [loypounoe mnanupoBanue K yueOHuky Artanacss JI.C. 10-11 kiaccsl.

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

- ege.fipi.ru/;

- http://lwww.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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