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MNOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpus» 0a30BOro ypoBHs AJis
obygarormuxcst 10 —-11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPeHEro 00IIero oopa3oBaHusl,
C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMW, TMPEABSIBISIEMBIX K
MaTeMaTU4eCKOMYy OOpa30BaHMIO, W TPAAMIMN POCCUMCKOTO 0Opa3oBaHMUs.
Peanuzanus mporpaMMbl 00€CTICUMBACT OBJIAJICHUE KITIOUYEBBIMU KOMITCTCHIIUSIMH,
COCTaBIISIFOIIIUMU OCHOBY JUISI CAaMOPA3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YUaIOIIUXCSI.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T'e€OMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHusi OOYCIIOBIIEHAa MPaKTUUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX H
IPEIMETHBIX PE3yJIbTaTOB OOy4YeHHs T€OMETPUM B HAMPaBICHUU JUYHOCTHOTO
pa3BuTusi oOyuaromuxcs, GopMupoBaHus (YHKIMOHAIHHOW MaTeMaTH4YecKOM
TPaMOTHOCTH, U3YUYCHHS APYTUX YUEOHBIX JUCIUILINH. PazButre y oOydarommxcs
MPAaBIWIBHBIX TPEACTABICHUN O CYIIHOCTH M TIPOMCXOXKIEHUU TEOMETPUUYECKUX
a0CTpakiuuii, COOTHOUICHWH PEAThbHOTO W WACATHHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YECKOM HAyKOM SBIEHMW H TNPOLECCOB pPEATBbHOIO MHpPA, MECTE
reOMETPUU B CUCTEME HAyK U POJIHM MATEMaTHYECKOTO MOJAEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
ydamuxcs, a TakKKe KadeCcTB MBIIUICHUS, HEOOXOAMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eometpust siBisieTcss OMHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK Kak O0O0ECIEeYMBaeT BO3MOXHOCTh HM3YUEHHUS Kak
JUCLUUIUIMH €CTeCTBEHHO-HAYYHOI HAaIPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblnuieHue, (GopMupyemMoe NHpU HU3yYEHHH OOydYaroUIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH U TIOCTPOSHHUHU IETIOYKH JIOTUIECKUX yTBEPIKICHUI
B XOJ/Ie€ pEIIeHUS TeOMETPUYECKHX 3a]ad, YMEHHE BBIIBUTAaTh WU OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEHICHUH 3a3[a4 €CTECTBEHHO-
HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsaX aesATeNbHOCTH 4denoBeka. OpHeHTaIusl 4yelloBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COUMaIbHOrO ObITHS, (opma
OTpaXEHHsI OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCIHEIIHOTO MO3HAHMUS M aKTHUBHOIO
npeoOpa3oBaHus  AeicTBUTeNbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSAET pa3Hble BUJbI y4eOHOM W TPYHOBOW MAESITEIBbHOCTH,



ABIIAETCS OJHUM U3 TNPO(ECCHOHATHHO BAXKHBIX KayeCTB, MOATOMY aKTyajbHa
3amaya (QOpPMUPOBAHUA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3sHOBUIHOCTH OOpa3HOrO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU NEATENbHOCTH [0 MHOTHM HAIIPaBIICHUSIM.

Ilenp ocBoeHus mnporpamMmbl yueOHOro kypca «I'eomerpusi» Ha 0a3oBoM
ypoBHE oOOydeHus — o00meoOpa3oBaTelbHOE M OOILIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTHM  NPHUOOpETEeHUss U
HCIOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JCUCTBUHU,
CHEeM(PUYHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHUST 00pa3oBaHus
0 CTICUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIB30BaHIUEM T'€OMETPHUH.

[IporpaMmma 1O reomeTpuu Ha 0a30BOM YpOBHE IMpeAHA3Ha4YeHa IS
00Oy4aromuXCsl CPEAHEH MIKObI, HE HCTBITHIBABIINX 3HAUUTENbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOTro 0011ero obpazoanus. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTUYECKUE YMEHUS, CBSI3aHHbBIC
co crenupuKOd TeoOMETpUM H HEOoOXOJUMBbIC ISl XKU3HA B COBPEMEHHOM
oOmiectBe. Kpome 3T0ro, OHM HMMEIOT BO3MOKHOCTh M3YyUUTh T€OMETpHIo Ooiee
rJy0OKO, €ClM B JaJbHEWUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B PO(HECCHOHATBLHON NeSTEbHOCTH.

JlocTrkeHHe 1enu OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3ahay. IlpuopuTeTHbIMM 3aJadaMH  OCBOCHHUS  Kypca
«I"'eometpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisitoTCs:

o hopMHUpOBaHHE MPEACTABICHUS O TEOMETPHUU KAaK YaCTH MUPOBOI KyJIbTYPBhI

¥ 0CO3HaHME €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

« hopmMHpoOBaHNE MPEICTABICHNS O MHOTOTPAaHHUKAX U TEJlaX BPAIICHHS Kak
0 BOXHEUIIMX MaTeMaTHMYECKHX MOJENAX, MO3BOJIIONIUX OIHUCHIBATh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

o hopMUpOBaHHE YMEHHS PACIIO3HABATh HA YEPTEXkKaxX, MOJETAX U B PeaTbHOM
MHUpE MHOTOTPAaHHHUKH U TeJla BPALICHNUS;

¢ OBJIQJICHUE METOJAaMH pEILIEHUS 33Jad Ha MOCTPOCHUS Ha H300paxeHHSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e opMHpOBaHME YMEHHS ONEpPUPOBATH OCHOBHBIMH  TOHSATHUSMU O
MHOTOIPaHHHKaX U TeJaX BPALIeHUs U UX OCHOBHBIMH CBOWCTBaMH;

* OBJIaJICHHE AJITOPUTMAMH PEIICHUs OCHOBHBIX THIOB 3a]a4; (POPMHUPOBAHUE
yMEHHUSI TPOBOJUTH HECJOXKHBIE JOKa3aTeNbHbIE PAacCyX JCHHUS B XOe
pelIeHUs] CTePEOMETPUYECKHX 3afad W 3aJad ¢ [PaKTUYECKUM
COJIep KaHUEM;

* Pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0YyYaromuxcs,
MIO3HABATEILHON aKTMBHOCTHU, HCCIEIOBATENbCKIX YMEHHUH, KPUTUYHOCTH
MBIILUICHHUS;



o hopmupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH, PEJIEBAaHTHOW T'€OMETPUH:
YMEHHUE pACIO3HABaTh MPOSBICHUS I'€OMETPUUYECKUX IMOHATUNA, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEANTBbHBIX KU3HEHHBIX CUTYyalUUsAX U MPU U3yYEHUN
IpYruX  y4eOHbIX  IpPEeIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYITUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIENIM, NPUMEHATH OCBOEHHBI TI'€OMETPUUYECKUN
anmapar  JUIsl = peleHus  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
UHTEPIPETUPOBAThH U OLICHUBATh MOJyUYEHHbBIE PE3YJIbTATHI.

OTnuYuTENbHON OCOOEHHOCTHIO MPOrPAMMBI SABIAETCS BKIIOYEHHE B KypC
CTEPEOMETPUHA B HaAyale €ro M3y4eHus 3aJad, peElIIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTHUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHUS], CTUMYJIMPYET MPOTEKaHUE€ WHTYUTHUBHBIX IMPOLIECCOB, MOTUBUPYET K
JaIbHENIIEMY U3YYEHUIO MPEAMETA.

[IpeanouTenue OTAAETCS HArJIAIHO-KOHCTPYKTUBHOMY METOy 00y4Y€HUs, TO
€CTh TEOPETHUUYECKHE 3HAHMSI UMEIOT B CBOEW OCHOBE UYyBCTBEHHOCTH IMPEAMETHO-
IIPAKTUYECKON JeATENbHOCTH. Pa3BUTHE IPOCTPaHCTBEHHBIX IIPEIACTABICHUM Y
yJanuxcsi B Kypce CTEpPEOMETpPUM NPOBOJUTCS 3a CUET pElIEHHs 3ajad Ha
CO3/laHHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3a7ad Ha  OIEpUpOBaHUE
MPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a MPOBOJUTCA C OMOPOW Ha
HarJsJHOCTh, a OlepupoBaHHe oOpa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HaIJISIZIHOCTH, MBICIIEHHOT'O U3BMEHEHUS €r0 UCXOTHOTO COJIEP KAHMSL.

OcHOBHBIE cojaepKaTelbHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukn», «IIpsMbIe U INIOCKOCTH B MPOCTPAHCTBE», «Teita BpaleHus»,
«BeKTopbl ¥ KOOpAUHATHI B IPOCTPAHCTBEY) . DOPMUPOBAHUE JIOTUUYECKUX YMEHUHN
pacupenensercs HE TOJIBKO I10 COJEPXKATENbHBIM JIMHUSAM, HO W 1O ToJaM
00yueHHs Ha YPOBHE CpEIHEro 00111ero oopa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjiabTaTaM
OCBOCHHSI pabouell TpOrpaMMbl, pacmpeAcNéHHBIM 10 TojaM OOydYeHHs,
CTPYKTYpUPOBaHO TaKuM 00pa3oM, 4YTOObl OBJIAJCHHE TIE€OMETPUUECKUMU
MOHATHUSAMH U HaBbIKAMHU OCYILECTBISUIOCH MOCIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJIIOICHHEM TTPUHIIUIIA PEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIOYAIUCH B
OOIIYyI0 CUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOy4arouuxcs, paciimpss u
yriy0msist e€, 00pa3ysi IpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun otBoauTca 2 yaca B Hejemto B 10 kinacce u 1 gac B
Henento B 11 kinacce, Bcero 3a aBa roja oOydenus - 102 yueOHbIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U JIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS ~ CTepeoMeTpHU. Touka, TMpsMas, IUJIOCKOCTb,
npoctpancTBo. [loHATHe 00 aKCMOMAaTUYECKOM TMOCTPOCHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmHoe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE: IEpPECEKArOInecs,
[apaJUIeNIbHbIE U CKpelUMBaroluecs IpsMble. [lapaienbHOCTh MNPAMBIX U
IJDIOCKOCTEH B INPOCTPAHCTBE: MapajUIeJIbHBIE NPSAMBIE B  IIPOCTPAHCTBE;
MapanjeabHOCTh TPEX MPSAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXKIy IMpsSMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apaJuIeIbHBIE IJIOCKOCTH; CBOMCTBa
napajuielbHbIX IIockoctei. Ilpocteiiine mnpocTpaHCTBEeHHbIE (UIYyphl Ha
IJIOCKOCTH: TETpadip, KyO, mapaienenure]i; HOCTPOSHUE CEUECHUH.

[lepneHAUKYIAPHOCTD NPSAMOU U IUIOCKOCTH: NEPIICHAUKYJIISIPHBIC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMbIC NAPALIECIbHBIE W NEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK IIEPIEHIUKYJIAPHOCTH MNPSIMOM M IUIOCKOCTH, TeopeMma O IMPsSMOU
NEPICHAUKYJISAPHON TUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YIrOJ MEXKAY MNPSIMOU U
IJIOCKOCTBIO;  JBYI'PAHHBIM  YIOJI, JIMHEWHBIM yroia JABYTPAHHOIO  yIvia.
[leprieHAMKYNSAp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
OT TpAMOM 1O  IJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTD  IIOCKOCTEW: MPU3HAK  IEPHIEHAMKYJSIPHOCTH  JBYX
mrockocTer. Teopema o TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKHu

[ToHsiTHE MHOIOTPaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOITPAHHUKH; Pa3BEPTKA MHOTOTpaHHMKA. 1Ipu3ma: N-yronpHas
npu3Ma; IPaHd U OCHOBAaHHUA MPHU3MBI; MpsiMasi ¥ HaKJIOHHAs MPHU3MBbI, OOKOBas U
I1OJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSMOYTOJIBHBIN
napajuielienuIe] 1 ero cBoucrsa. Ilupammpma: N-yroiapHas nupamuja, 'paHud U
OCHOBaHHWE MUPaMU/Ibl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHU/IbI; TPaBUIbHAS U
yceu€HHas NUpaMuaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOTPAHHUKH: MOHSITUE MPABUJIBHOTO MHOTOTPAHHWKA; NPABUJIbHAS NpPHU3MaA U
MpaBWIbHAA TNHUPAMHUAA; NPABUIIbHAS TPEYTOJbHAs NHUPaMUIa W IPaBUJIbHBIN
teTpasap; KyO. IlpencraBmeHue O mNpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJp,
noaekadip u ukocadap. CeueHnst NpU3Mbl U TAPAMHUIBI.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIBHO TOYKH, MPSIMOH,
IUDIOCKOCTH.  DJIEMEHThl CHMMETPUM B NOHUPaMUIAX, MapajielenuIieiax,
[IPAaBUJIbHBIX MHOTOTPAHHUKAX.



Briunciienne 3JIeMEHTOB MHOTOTPAHHUKOB: PEOpa, JuaroHaliv, YIJIbL
[Inomaas OOKOBOW MOBEPXHOCTH M TMOJHONW TOBEPXHOCTH MPSMOIMl TNPHU3MBI,
IJI0OIAh OCHOBAaHUM, TeopeMa O OOKOBOM ITOBEPXHOCTH TIPSIMOM TPU3MBIL.
[Inomane OOKOBOW TIOBEPXHOCTH M TIOBEPXHOCTH TPABUILHOW MHPAMU/IBI,
TeopeMa o IUIom@aaun yced€HHod mnupamuisl. [lonarue 06 o0bEmMe. OOBEM
MAPAMUBL, IPU3MBI.

[lonoOnbsie Tena B mpocTpaHcTBe. (COOTHOUIEHUS MEXAY IUIOMIAAsIMU
MMOBEPXHOCTEN, 00bEMaMHU MOJJOOHBIX TEI.

11 KVIACC

Tena Bpamenus

[Munuaapryaeckast MMOBEPXHOCTb, obOpazyromiue ATUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHAPUIECKONW TOBEpXHOCTH. [[uawHAp: OCHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpasylolias M OChb; IUIONAAh OOKOBOM W TOJHOM
MMOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHOoCTH. KOHYC: OCHOBaHME U BEepIINHA, 00pa3yromas
U OCh;, IUIONMaJb OOKOBOW U TIOJHON TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
00pa3yIolIne U BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AWAMETP; IUIOMIA[b TOBEPXHOCTU CQEpHI.
B3auMHoe pacnosoxeHnue chepbl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
TJI0TIA b CHEpHI.

N3o00pakeHne Teq BpalleHus Ha TUIOCKOCTH. Pa3BEépTka MIMHIpa U KOHYyCA.

KomOuHanuu Ten BpamieHUss M MHOTOIPAaHHMKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKOJIO cdephl; chepa, BmHcaHHasT B MHOTOTPAHHUK, WM TEJO
BpaIlIeHUsI.

[Tousitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tem. Teopema 00 oOBEME
MPSIMOYTOJIPHOTO Tapajuienenunena u ciueAactBus u3 He€. OO0BEM mWIUHIpA,
koHyca. O0BEM 11apa u miomaas chephol.

[lonoOnbsie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAAsIMU
MMOBEPXHOCTEN, 00bEMaMHU MOJJOOHBIX TEI.

Ceuenus wmwinHApa (MapaJUIeIbHO W MEPHEHAUKYJSIPHO OCH), CEUYEHMS
KOHyca (MapajieIbHOE OCHOBAaHUIO U MPOXOJSIIEEe 4Yepe3 BEpIUIMHY), CEUCHUS
mapa.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpaHcTBe. Cl0KeHUEe U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PasznojkeHrne BEKTOpa Mo TPEM HEKOMIIaHAPHBIM
BekTOopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NPUMEHEHUEM TIPAaBUJI JIEMCTBUKM C BekTopaMu. lIpssMoyronpHas cucrema



KoopauHat B mnpoctpaHcTtBe. Koopaunarel BekrTopa. llpocrtermue 3amaum B
KOOpJAMHATAX. YTOJ MexAy Bekropamu. CKaasipHOE NPOU3BEICHUE BEKTOPOB.
Brrunciienne yrioB Mexay ONpsIMbIMU U IUIOCKOCTSAMU. KOOpIMHAaTHO-BEKTOPHBIM
METOJ IIPU PEMIEHUU T€OMETPUUECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOro mpeaMmera
«MareMaTtuka» XxapakTepu3yrTCs:

I'pakpaHckoe BociMTaHHE:

c(OpMHUPOBAHHOCTHIO IPAKIAHCKON MO3ULIMK 00YyYarOIIEerocsi Kak akTUBHOT'O
U OTBETCTBEHHOIO WI€HAa POCCHMCKOIO OOIlNecTBa, IMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBICHM,
OpoLeAyp TpaxkJaHCKOro oOmecTBa (BBIOOPBL, OMNPOCHI W Tp.), yYMEHHEM
B3aUMO/JICHCTBOBAaTh C COLMAJbHBIMM HMHCTUTYTAMHU B COOTBETCTBUH C UX
GYHKUIMAMU U Ha3HAUYEHUEM.

IlaTpuoTHYeckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTBIO POCCUNCKON IpakJaHCKOM MIEHTUYHOCTH, YBaKEHUS K
IIPOLUIOMY M HAaCTOSILEMY POCCUICKON MAaT€MaTUKH, IEHHOCTHBIM OTHOLIEHHUEM K
JOCTHKEHMSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MAaTEMAaTUYeCKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUM B JIPYrHMX HayKaX, TEXHOJIOTHAX, chepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:
OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO ITOBEJCHMS,
CBSA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyAYIIETO.

IcTeTHYECKOE BOCIIMTAHM E:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHnH, paCCyXJICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnuyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHUSI TPUMEHSATh MaTEMaTUYECKHWE 3HAHUS B
MHTEpEecax 3/I0pOBOro U O€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHITHH U

OT/IbIXa, perynspHas buznyeckas AKTUBHOCTB); (puznyeckoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-037I0POBUTEIHHOM
JeSTeIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnmuuHbiM  cepam  MPOGECCHOHATBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKON W €€ MPUIOKECHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynayuieit mpodeccid U peaTu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTbIO K MaTeMaTHueckoMy oOOpa3oBaHHUIO H
caMm000pa30BaHUIO Ha MPOTSIKEHWHU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PELICHUH NPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKON HaIIPaBICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTBIO 3KOJOTUYECKOW KyJbTYpbl, NOHMMAHUEM BIIHUSHUSA
COLMAJIbHO-DKOHOMHMYECKHUX ITPOLECCOB HA COCTOSHUE IIPUPOJHON M COLUAIBHOU
Cpelpl, OCO3HAHMEM [JOOATBPHOTO  XapakTepa JKOJOTUYECKHX  MpobieMm;
OpPHMEHTAMEW Ha IPUMEHEHUWE MATEMaTH4YECKUX 3HAHUM JUIA PELICHHs 3a1ad B
0o0JaCTH OKpyXarollel Ccpeapl, IUIAHUPOBAaHUS TOCTYNIKOB U OLEHKH UX
BO3MOYHBIX IOCIEACTBUN I OKPYKAOIIEH CPENbI.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKM W  OOILIECTBEHHOW MpPAKTUKU, ITOHUMaHUEM
MaTeMaTHYeCKOW HAyKuW KakK cgepbl YeI0BEUYEeCKOW JEesTeNIbHOCTH, STaloB €€
pPa3BUTHS M 3HAYUMOCTH JJIs PA3BUTHUS I[MBUJIM3ALMM, OBJAJACHUEM SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJbTypoWd KaK CpEICTBOM IO3HAaHUSA MHPA;
TOTOBHOCTBIO OCYILECTBIIATh NPOEKTHYIO M HCCIEA0BATEIBCKYIO IEATEIBHOCTD
WHJMBUIyAJIbHO U B TPyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJibTaTbl OCBOCHHSI MPOTpaMMbl YUE€OHOTO MpeaMera
«MaremaTtuka XapaKTepU3yoTCcs OBJIAJICHHEM YHUBEpCaTbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eliCcmeUusMuU, YHUBEPCATbHbIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1)  Vuusepcanvuvie  noznasamenvmvle  Oelicmsus, — obecneuusaom
Gpopmuposanue 6a308bIX KOSHUMUBHLIX HpPOYecco8 odyuarowuxcs (oceoeHue
Memo0o08  NO3HAHUA  OKpyJcalowezo  Mupa,  NpUMEHeHue  J02UYECKUX,
UCccne0068amenbCKux onepayuti, ymMenut pabomams ¢ uHgopmayueti).

ba3oBble JJoruyeckue AelicTBUSA:

e BBISIBIIATh U XapPaKTEPU30BATHh CYIIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX
00BEKTOB, MOHSATHI, OTHOIICHUM MEXIy MOHATUSAMU; (POPMYIUPOBATH
OmpeneieHus TIOHSTUM, YCTaHABIMBATh  CYIIECTBEHHBIM  TPU3HAK
KJlaccu(uKanuy, OCHOBAHMS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MIPOBOAMMOIO aHAIIH3A,

¢ BOCIPUHMMATh,  (opMynupoBaTh W  MNPeoOpa3OBbIBATH  CYXKIACHHUS:
YTBEPAUTENIbHbBIE W OTpPUIIATEIbHbIE, €IUHUYHBIC, YAaCTHbIE U OOIIHUE;
YCIIOBHBIE;

* BBISIBIISITD MaTeMaTUYeCKue  3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOJEHUSAX U YTBEPKIACHUSX;



npenjaratb  KpUTEpUW I BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

eJle7IaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3AKITIOUSHHUH, yMO3aKIIOUEHUH M0 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITENTbHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKIACHUH (MpsIMbIe U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJIUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUSI Y BHIBOJIBI,

e BBIOMpATh CIOCOO pemieHuss y4eOHOHM 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUsA, BbIOMpaTh HauboOJIee MNOIXOIAIIMNH C Y4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciegoBaTebCKUe 1eHCTBUA:

* CTIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHUS;
dopMynHupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUUE, MNpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHoe, (OpMUpOBaTh  TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

* IPOBOJIUTH CAMOCTOSITENILHO CIUTAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTUYecKOro OOBEeKTa, SBJICHUS,
Ipolecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTaMH, SBICHHUSIMHU,
TIPOIECCAMH,

e CAMOCTOSITETLHO (POPMYJTUPOBATH OOOOIIEHUS W BBIBOJLI TIO PE3yIbTaTam
NpOBEACHHOTO HAOMIONCHMS, HCCIEIOBaHUs, OIIEHUBATH JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

* [IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh
MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

* BBISIBJIATH JA€PUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JUIsl pEUICHUS 3a/1a4u;

« BEIOMpaTh MH(OPMALIMIO U3 UICTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HMHGOPMAIMIO Pa3TUYHBIX
BUJIOB U (DOPM IpeACTaBICHUS;

e CTPYKTYpHpOBaTh MHGOPMALIUIO, MPEACTABIATh €€ B pa3iMuHbIX (opmax,
WLTIOCTPUPOBATH rpapuueck;

* OLICHUBATh HaAEKHOCTD uH(bOopMaLuu 1o CaMOCTOSITETTEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CcOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OOwmenue:



e BOCTIPUHUMATH ¥ (POPMYJIUPOBATH CYKIIEHUS B COOTBETCTBUU C YCIOBHUSMU
U TEeNsIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHUsl B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHsS IO XOJIy
peIIeHus 3a7ja4i, KOMMEHTHUPOBATH MOTYUYEHHBIN pe3yiIbTaT;

eB X0JI¢ 0OCYXJICHHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEMHI,
poOJIEeMBbI, pelaeMoi 3a/1auu, BEICKAa3bIBATh HJICH, HAIICIICHHBIC HA TIOMCK
pEIICHUS; COTOCTaBIATh CBOU CYXICHHS C CYXICHUSIMHU JAPYTHX
YYaCTHUKOB JTUAIOra, OOHapy»KUBaTh Pa3IMdUe M CXOJCTBO TO3HIIHIA;, B
KOPPEKTHOU opMe (popMyTHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

* [IPE/ICTABIIATh PE3YJIBTATHI PEUICHUS 3a/1a4H, YKCIIEPUMEHTA, NCCIICIOBAHMS,
MIPOCKTA; CaMOCTOATEIBHO BBIOMpaATh (OPMAT BHICTYIUICHHS C Y4ETOM
3aj1a4 Mpe3eHTAalMH U 0COOEHHOCTEH ay IUTOPHH.

CoTpyaHu4ecTBo:

 IOHUMATh W HMCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHAVBHIYaTbHON
paboThl TpU pelIeHHH Y4YeOHBIX 3a/1ay; MPUHUMATh IeIb COBMECTHOM
NeSTeTbHOCTH, IUIAHUPOBATh  OPTaHU3AIMI0 COBMECTHOM  paboThI,
pacnpenenaTh BUALI padOT, IOTOBAPUBATHCS, OOCYXIAaTh TPOIECC U
pe3yJibTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4aCTBOBATh B TPYNMOBBIX (popmax paboThl (0OCYXKIeHUSI, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBD) W HWHBIC); BBHITIOIHATH CBOK YacTh pabOTHI H
KOOpJIMHUPOBATh CBOW JICUCTBHS C JPYTUMU WICHaMH KOMAaHJIbI;
OIICHUBATh KayeCTBO CBOCTO BKJaJa B OOIMU MPOAYKT IO KPUTEPHUSIM,
chopMyYJIUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanonvie  pecynamuenvie  Oeticmsus, obecneuusarom
G opmuposaHrue CMbICI08bIX YCMAHOBOK U HCUSHEHHbIX HABLIKOG TUYHOCIU.
Camoopranusanms:

e COCTAaBIISITH IJIaH, AJITOPUTM PEUICHUS 33]a4H, BEIOUpATh CIOCOO PEIICHUS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIBb:

eBIIAJICTh HABBIKAMU  TIO3HABATEIBHOU  pedieKCHuH KaK  OCO3HAHUS
COBEpUIAEMBIX JCUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB;
BJIaJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M
pe3yJibTaTa peleHus] MaTeMaTHYeCKOH 3a/1auu;

e IPEJBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEUICHUU 33/1a4H,
BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJEHHBIX OIIHMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEIU U YCIOBUAM, OOBSICHSITH
NPUYUHBI JOCTHXKEHUSI WM HEAOCTHXKEHUSI PE3yJbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OMMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBarh MOHATUSIMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEICTBUS W3 HUX MPH PEIICHUH
Tr€OMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATUSMU: MAPAIIIEIIBHOCTD U MIEPIIEHIUKYISIPHOCTD MPSMBIX
U IITIOCKOCTEM.

KnaccuduimpoBaTh B3aMHOE PACIONIOKEHUE TPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: JABYTPAHHBIA YTOJ, TPAaHW JBYTPAHHOTO YIJa,
pebpo ABYrpaHHOTO YIJIa; TUHEWHBIA yroll JBYTPAaHHOTO yTJja; TpaaycHas Mmepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh TMOHITHSIMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIbHBIN MHOTOTPaHHUK.

Pacmo3HaBaTth OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TUpaMuaa; TMpU3Ma,
MIPSIMOYTOJIBHBIN Mapasiienenumne, Ky0).

KnaccudummpoBarh ~ MHOTOTpAaHHWKH,  BBIOMpass ~ OCHOBaHHUS A
KJacCUpUKay (BBITYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKH, TPAaBHIbHBIC
MHOTOTPaHHHUKH; TIPSIMbIE M HAKIIOHHBIC TIPU3MBI, TTApAICTICTIUIICIBI).

OnepupoBarh MOHATUSIMH: CEKYIIasl INIOCKOCTh, CECUCHUE MHOTOTPAHHUKOB.

OOBSACHATH MPHUHIIMAITHI TOCTPOSHUS CEUESHUH, UCITONIBb3YSI METOT CIIEIOB.

CtpouTh ceue€HHUS MHOTOTPAHHUKOB METOJIOM  CJICJIOB, BBHITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXKIEHWE TEOMETPUUECKUX BETUUHMH IO 00pas3iaM Win
aITOpUTMaM, TIPUMEHSISI HW3BECTHBIC AHATUTUYECKHE METOIbl MpPH PEHICHUH
CTaH/JAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUN MEXTY IBYMS
TOYKaMH, OT TOYKH JO TIPAMOH, OT TOYKH JIO0 IUIOCKOCTH, MEKIY
CKPENIUBAIOIUMHUCS MPSIMBIMH.

Pemate 3a7aun Ha HaXOXKIEHWE TEOMETPUUECKUX BEITUUHMH IO 00pas3iaM Win
arTOpUTMaM, TIPUMEHSISI W3BECTHBIC AaHATUTUYECKHUE METOIbl MpPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a/Jad Ha BBIYUCICHHE YIJIOB  MEXAY
CKPEIIUBAIOMIMUMHCS TPSIMBIMH, MEXKIYy TPSAMOA M  IUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boruncnare 00bEMBI U TIIOIMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupaMuaa) ¢ TOpuUMEHEHHeM (OpMyJ; BBIUUCISTH COOTHOILEHHUS MEXIY
IUIOLIAASIMU [TIOBEPXHOCTEN, 00BEMaMM MOAOOHBIX MHOIOTPAHHUKOB.

OnepupoBarh NOHATUSAMHU: CHMMETPHS B MPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUH; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekars, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HMHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax W
PUCYHKaX.

[TpumensTs TeomeTpuyeckue (aKTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, NMPEIOJIararluX HECKOIBKO IIaroB PEUICHUS, €CIIU YCIOBHS IPUMEHEHHUS
3aJ1aHbl B IBHOHM (hopMe.

[IppuMeHATh NpOCTEHIINE NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIEC CUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IprBoauTh NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPHUPOJIE U
’KU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IprMeHATh NMOJyYEHHBbIE 3HAHWS HA IPAKTUKE: aHAJIM3UPOBATH DPEAIbHBIC
CUTyallUh W IPUMEHSTh W3YYCHHBIC IIOHATHsS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4eCKH Cc(OpMyIMpPOBAaHHOW MpOOJIEMBI, MOJIEIUPOBATh pEabHbIE
CUTyallUM Ha $A3bIKE TE€OMETPHUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHUEM I€OMETPUUECKUX MOHSATUN U TEOpEM, arlrapara anreopbl; pemiarh
IIPAKTUYECKUE 3a71a4H, CBA3AHHBIE C HAX0KJACHUEM F€OMETPUYECKUX BEJIMYNH.

11 KVIACC

OmnepupoBaTh MNOHATUSAMU: LUIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolue
HUJIUHAPUYECKOW  MOBEPXHOCTH;  LWIMHAP;  KOHHMYECKass  MOBEPXHOCTb,
oOpa3ytonire KOHN4eCKOM MOBEPXHOCTH, KOHYC; CepUUecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIKHAP, KOHYC, cdepa u 1map).

OOBACHATH CITOCOOBI MOTYUEHHUS TEIl BpaIlleHUs.

KnaccuduiupoBaTs B3aMMHOE pacioiokeHne cepbl U MIOCKOCTH.

OnepupoBarh NOHATHIMU: IIAPOBON CErMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOW, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
11aPOBOM CEKTOP.

Boruncnare  oOBEMBI M IUIOIAAM  IOBEPXHOCTEH TeJl  BpallleHUs,
rE€OMETPUUYECKUX TEJ C MPUMEHEHUEM (POPMYI.

OmnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHUK, BIOUCaHHBIA B chepy u
ONMCAaHHBIM OKOJIO c(ephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK HWIIM TEJO
BpalICHUSI.

BbIYMCIATE COOTHOLIEHUSI MEXy IUIOIIAJIMU MOBEPXHOCTEH M 00BEMaMU
[10JI00HBIX TEJI.



N300pakath u3ydaembie (GUTYpPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrIToNTHATE (BBIHOCHBIC) TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
buryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUThH CEUCHHUSI TEJ BPAIICHHUS.

W3Bnekarb, HWHTEPHpPETUPOBATH H MpeoOpa3oBbIBaTh HHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYI0 Ha YEPTEeXKaxX W
pUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BrImoHAT,  NEWCTBHS CIOKEHHMSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YHUCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaatoT.

[IpuMeHaTh PaBUIIO MapajuIeICIUIIe .

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIYJTh BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJI MEXKIY
BEKTOpPaMH, CKAISIPHOE TTPOU3BEJICHNUE BEKTOPOB, KOJUTMHEAPHBIC U KOMILTAHAPHBIC
BEKTOPBI.

Haxoauth cymMmmMy BEKTOPOB U MPOU3BEEHNE BEKTOPA HA YHCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJSPHOE TMPOM3BEICHWE, pPACKIaIbIBaTh BEKTOP TIO JIBYM
HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBarh TNIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOODIMHAT.

[TpumensTh TeoMeTpudeckue (aKThl ISl PEHIeHUS CTEPEOMETPUUYCCKUX
3a1a4, MPEIoJIaralonuX HeCKOJIbKO II1aroB PEIICHUS, €CITU YCIOBUS TPUMEHEHUS
3aJ1aHbl B SIBHOU (popMme.

Pemarp mpocreiiline reoMeTpuuecKre 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia.

Pemarp 3amaum Ha [0Ka3aTenbCTBO MATEMATUYECKUX OTHOIICHHHA |
HAXO0JKJICHNE TEOMETPUUYECKUX BEJIMUUH 10 00pa3IaM Wiu aJropuTMam, MPUMEHSS
W3BECTHBIC METO/IBI TIPH PEIICHUU CTaHIAPTHBIX MaTeMaTHUECKUX 3a/1a4.

[IpuMmeHsTh TpocTEHIIMEe MPOrpaMMHBIE  CpPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIC CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUCCKHX 3a]1a4.

[TpuBOINUTE MPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPHPOJAE U
’KU3HH, PACMO3HABATH MPOSBICHUE 3aKOHOB TE€OMETPUU B UCKYCCTBE.

[TpuMeHsATh MONyYeHHBIE 3HAHHWS Ha MPAKTUKE: aHaJIU3UpOBaTh pPealibHBIC
CUTyalldd W TPUMEHSTh HW3YYCHHBIC TOHATHS B TIPOIECCE TOWCKA PEIICHUs
MareMaTudecku CHOPMYIMPOBAHHOW TMPOOJIEMBI, MOJEIUPOBAaTh peaAThHBIC
CUTyalldd Ha f3bIKE TEOMETPUHM, HCCIEIOBaTh TOCTPOCHHBIE MOJCIH C
MCITOJIh30BaHNEM I€OMETPUUECKHX MOHSATUN U TEOPEM, arlrapara ajureOphl; pemarh
MPaKTUYCCKHE 3aa9H, CBI3aHHBIC C HAX0XKICHHEM IeOMETPHUECKUX BEJTMINH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsimyecTBO 4acoB J1eKTPOHHbIE
Ne HaunmeHoBaHMe pa3jeioB H TeM (uudposbie)
n/n NporpaMMsbl Bcero Konrpoaurie | Ipaxtirieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypes:
1 BBenenue B ctepeomMeTpuio 10
’ ITpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanneabHOCT NPSIMBIX U INIOCKOCTEH
3 HepneHnHIEyﬂﬂpHOCTb HPSIMBIX U 12
IIOCKOCTEMN
4 VYTIBl MEXY IPSAMBIMU U IIJIOCKOCTSIMU 10 1
5 MHoTOrpaHHUKH 11 1
6 OOBEMBI MHOTOI'PAHHUKOB 9 1
7 [ToBTOpEHUE: CEUCHUS, PACCTOSIHUS U YTIIBI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne i/m P Konrpoabusie | IlpakTnueckue (upp )

NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE

padoThbI padoThI
pecypcbl

Tena BpameHus 12

OO0BEMEI TEI 5 1

BekTopbl 1 KOOPAUHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, o606IeHNE, . 1

cHCTeMaTU3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTUYECKOTO aHaINU3a, FTeOMETPUsL.
["'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AknronepHoe oomectBo «M3narenscTBo «IIpocsemnienuer

METOJUYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/
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