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IHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yuebHoro kypca «I['eomerpusi» 6a30Boro ypoBHs s oOyqaroruxes 10 —11
KJIacCcOB paspaboTaHa Ha ocHOBe DenepalbHOrO TOCYIApPCTBEHHOIO 00pa3oBaTeNbHOrO CTaHIapTa
cpenHero ooéiiero o0pa3oBaHUs, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABABISIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIUIUMK poccuiickoro oOpa3oBaHus. Peanm3aiusi mporpamMmbl
O6€CH€‘-II/IB3.GT OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIIUAMU, COCTABJIAIOIINMU OCHOBY JIs1 CAMOPAa3BUTHUS
U HENpPephIBHOIO 00pa3oBaHUs, IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JTUYHOCTHOTO U IO3HABATEIHHOIO
Pa3BUTHA JUUYHOCTH 00YUAIOIIHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca reoMeTpHH Ha YPOBHE CpeIHero oo1iero oopazoBanus 00ycioBiIeHa
MPAKTUYECKON 3HAYMMOCTBIO METApPEJAMETHBIX M MPEIMETHBIX Pe3yIbTaTOB OOYUYECHHUSI F€OMETPUH B
HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHA  oOOydaromuxcs, (GopMupoBaHus  (yHKIHOHAIBHON
MaTEeMaTHYeCKON IPaMOTHOCTH, M3YUYECHUS APYTUX y4eOHBIX AUCHMILTUH. PazButue y oOydarommxcs
MPaBWIbHBIX TPEJICTABICHUA O CYIIHOCTH U TPOUCXOXKICHUU TEeOMETPUYECKHX aOCTpaKIuii,
COOTHOLICHUH PEAIBHOIO U UACAIBHOIO, XapaKTepe OTPAKEHUSI MATEMAaTHYECKON HAYKOW SBJICHUM U
IIPOLIECCOB PEAIbHOIO MHpa, MECTE€ TE€OMETPUHM B CHCTEME HAyK U POJIM MaTeMaTH4YECKOIro
MOJICTIMPOBAaHUSl B HAyYHOM TO3HAHMM U B MPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS Y4YalIUXCS, a TakKe KaueCTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust ABNsieTCS OMHUM M3 0A30BBIX MPEJAMETOB HA YPOBHE CPEAHEro 0o0mIero oopa3oBaHus,
TaKk Kak o0ecleuynBaeT BO3MOXXHOCTh HW3YYEHHUS KaK JUCHUIUIMH  €CTECTBEHHO-HAy4YHOMN
HAIMpPaBIEHHOCTH, TaK U TYMaHUTAPHOU.

Jlornyeckoe MpInuieHUE, (GOPMHUPYEMOE TPU HM3YYCHHUH OOYUYAIOMIMMUCS TMOHSITUHHBIX OCHOB
T€OMETPHH U IIOCTPOCHUH IETIOUKH JIOTHIECKUX YTBEPKICHUH B X0OZI€ pEIICHHS TeOMETPUUYECKUX 3a/1a4,
YMEHHUE BBIJIBUTATh U ONpPOBEPraTh FHMOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPHU PELICHUH 3a7a4
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpHeHTHPOBATHCS B MPOCTPAHCTBE HMIpaeT CYLIECTBEHHYIO POJb BO BCEX 00JACTIX
JesITeNIbHOCTH uenoBeka. OpueHTalus 4eJI0BeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE
€ro COIMAIBHOIO ObITHS, (hopMa OTPaXKEHHUs OKPY)KAIOLIEr0 MHUpa, YCIOBHE YCIEUIHOIO MO3HAHUS U
aKTUBHOTO NpeoOpa3oBaHUs JeHCcTBUTENbHOCTUH. OmnepupoBaHHE NPOCTPAHCTBEHHBIMH 0Opa3zamu
00BbeIMHSIET pa3Hble BU/bl yUEOHON U TPYIOBOU JESATENbHOCTH, SBISETCS OJHUM U3 MPOPECCUOHATBHO
BaYKHBIX KauyecTB, MMOATOMY aKTyallbHa 33jJada (pOpMHUpPOBaHUS Y 00YyYaroIMXCsl MPOCTPAHCTBEHHOIO
MBILUIEHHUS KaK Pa3HOBUAHOCTH O0OPa3HOIO MBIIUIEHHS — CYIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE
K IIPAKTUYECKOH JIeATEIIbHOCTH 110 MHOTUM HarpaBlICHHUSIM.

lens ocBoeHMsT TMporpamMmbl yueOHOTo Kypca «l'eomerpus» Ha 6a30BOM ypoBHE OOy4deHUS —
0011e00pa3oBaTebHOE M O0IIEKYITYPHOE Pa3BUTHE 00yUaIOIIUXCS Yepe3 00eCcTieueHne BO3MOXHOCTH
NpUOOpPETeHUs] M  HCIOJIb30BAaHUSI CUCTEMAaTHUECKUX TE€OMETPUYECKUX 3HaHUM U JIeHCTBHI,
CeUU(UYHBIX  T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  TMPOJOJDKEHUsT  00pa3oBaHUsA 110
CTIEMANBHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAHBIM HCITOJIB30BAaHHEM T€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE INpeAHa3HAu€Ha JUIsl OO0ydaroIMXcs cpenHen
IIKOJIbl, HE MCTIBITHIBABIINX 3HAUUTENIBHBIX 3aTPyTHEHUN Ha YpOBHE OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.
Taxum o6pazom, oOyuaromrecs Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH O0IIIME MaTeMaTHUECKUE YMEHUS,
CBSI3aHHBIE CO CIEU(PHUKON reoMeTpUH U HeoOX0UMBbIE Ui KU3HU B coBpeMeHHOM obiecTBe. Kpome



3TOr0, OHU UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHUIO OoJiee TiTy00Ko, €CiTH B IajbHeHIIeM BOZHUKHET
HE00XOAUMOCTh B T€OMETPUUYECKHX 3HAHUSX B MPO(HECCHOHAIBHON A TeTbHOCTH.

JIOCTHIKEHHE LIEJIM OCBOCHHUS IPOTPaMMBbI 00€CIIeUnBAETCS PEICHUEM COOTBETCTBYIOLIMX 3aa4.
[IpuopureTHpIMU 3aaduaMu OCBOEHHUS Kypca «l'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11 kimaccax
SIBJISIIOTCSL:

e (opmupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpBl U OCO3HAHHUE €€

B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opmupoBaHUE MpenCTaBICHHUs] O MHOTOTPAaHHHKAX M TeJaX BpallleHUs KaK O BaKHEHUIIUX
MaTEMaTUYECKUX MOJIENSX, IO3BOJSIOLIMX ONMCHIBaTh M M3y4yaTb paA3HbIC SIBJICHUSA
OKPY>KaIOILIEro MUpa;

e (opMHUpOBaHHME YMEHHUS pAaclo3HaBaTh Ha YEpPTEkKaxX, MOJCIAX M B PEAIBHOM MHpE
MHOT'OTPaHHUKU U TeJla BPALICHUS;

® OBJIQJICHUE METOJIaMH PEIICHUs 3a7a4y Ha MOCTPOCHUS Ha N300paKEHUSIX MTPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUsS ONEPUPOBATh OCHOBHBIMU IMOHATUSMH O MHOTOTPAaHHUKAX M TEIax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJEHUE aJITOPUTMaMU pELICHUs OCHOBHBIX THUIIOB 3ajay; (OpMHpPOBAHHE YMEHHUS
MIPOBOJMTH HECIIOKHbBIE JOKa3aTeIbHBIE PACCYKACHUS B XOJI€ PEUICHHS CTEPEOMETPUIECKUX
3a/1a4 U 3a]1a4 ¢ MPAKTHUYECKUM COJIeP KaHUEM;

® pa3BUTHE WHTEJIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00y4aromuxcs, IO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (QopmupoBanue (QyHKIMOHAIBHONH T'PaMOTHOCTH, PEJIEBAHTHON T'E€OMETPHH: YMEHHE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peATbHBIX )KU3HCHHBIX CHUTYAIUSIX ¥ TIPHU H3YYSCHUH APYTUX YICOHBIX TPEIMETOB, IPOSBICHHS
3aBUCHUMOCTEN U 3aKOHOMEpPHOCTEH, (pOpMyIHpoOBaTh UX Ha S3bIKE TEOMETPUHU U CO3/aBaTh
F€OMETPUYECKHE MOJENH, MPUMEHATh OCBOCHHBIM T€OMETPUUYECKUN ammapar JJisl peuieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBaTh W OLIEHUBATh IOJyYEHHBIE
pe3yJIbTaThI.

OTnuuuTENbHOM OCOOEHHOCTBIO HPOTPaMMBbl SBISETCS BKIIOYEHHE B KypC CTEPEOMETPUH B
Hayaje ero M3y4yeHus 3aJad, peulaeMblX HAa YPOBHE HMHTYUTHUBHOI'O IO3HAHUS, U OMNpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET NMPOTEKaHHE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHHUIO NTPEIMETA.

[Ipennourenue oTHaércs  HArMAAHO-KOHCTPYKTUBHOMY  METONy OOy4YeHMs, TO €cCTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEAMETHO-TIPAKTHYECKOM
NesTeNbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX IMPEICTABICHUM y y4alluxcs B Kypce CTEpeoMEeTpHUH
NPOBOJUTCS 3a CYET pelIeHMs 3aJad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajJady Ha
ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOJUTCS C OMOpPOH Ha
HarJsiJHOCTh, @ ONEepUPOBaHHE 00pa3oM — B YCIIOBUSX OTBJIEYEHHUS OT HAIJISJHOCTH, MBICIEHHOTO
M3MEHEHHUS €ro UCXOJHOTO COJepKAHUSI.

OcHoBHBIE conepxkaTenbHble JIMHNM Kypca «I eomerpun» B 10—11 kimaccax: «MHOrorpaHHUKNY,
«IIpsmMble W TJIOCKOCTHM B mHpocTpaHCTBe», «Tema BpaimieHus», «BekTopel M KOOpPAMHATHL B
IIpOCTpaHCTBE». POPMUPOBAHKE JIOTHUECKUX YMEHUH paclpeaessieTcsl HE TOJIBKO 110 COAEPKATEIbHBIM
JUHUSAM, HO ¥ TI0 ToJIaM 00y4YeHHs Ha yPOBHE CPEHETO 00IIero oopa3oBaHusl.

Copep:xanue oOpa3oBaHuUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUs palboueit
IpOrpaMMbl, paclpeieNéHHbIM 10 ToAaM OOy4YeHMs, CTPYKTYPHUpPOBaHO TakUM OOpa3oM, uTOOBI
OBJIAZICHUE TEOMETPUUECKUMH IOHATUSIMHM M HAaBBIKAMHM OCYLIECTBIISJIOCH IOCIEAOBATENbHO U



MOCTYNATENIBFHO, C COOMIOACHUEM PUHIUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B
OO0IIYIO CHCTEMY I€OMETPUUYECKHX MPEICTABICHUNA 00YyJaIOINXCsl, pacIIupsis U yriryomnss e€, oopasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu otBoautes 2 yaca B Heaento B 10 kinacce u 1 yac B Henento B 11 kitacce,
BCEro 3a JBa roja o0y4eHus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHSTHSI CTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCMOMATHUYECKOM ITOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, NapajljieibHblE H
cKpeuBaromuecs npsmele. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE: MapajlieIbHbIE
MPSAMBIE B TPOCTPAHCTBE; MAPAJLIETBHOCTD TPEX MPAMBIX; MAPAIIIETBHOCTD IPSAMOM U INIOCKOCTH. Y TJIbI
C COHAIIPABJIEHHBIMUA CTOPOHAMM; YIrOJl MEXAYy INpsAMbIMH B mpocTpaHcTBe. [lapamienbHOCTh
IJIOCKOCTEM: MapajuielbHble IUIOCKOCTH; CBOMCTBA MapauieNbHbIX IulocKocTed. IIpocteimme
MIPOCTPAHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, napajiesienunea; NoCTpOeHHE CEYeHHH.

[leprieHAMKYAAPHOCTD MPSIMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE NPSIMBIE B MPOCTPAHCTBE,
MpsAMBIE MAPAIIIETbHBIC U MIEPIIEHANKYISPHBIE K INIOCKOCTH, TPU3HAK MEPIICHANKYISIPHOCTH MIPSAMON 1
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHAUKYISIPHOU IIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YIOJl MEXKIY
MPSAIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YTOJ, JUHEWHBINA Yroy AByrpaHHoro yria. llepnenauxynsap u
HAKJIOHHBIE: PACCTOSAHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 1O IJIOCKOCTH, MPOCKIHUS
GuUrypsl Ha TUIOCKOCTH. llepmeHIUKYISIPHOCTh IUIOCKOCTEW: TPU3HAK MEPICHIUKYISIPHOCTH ABYX
mockocteil. Teopema 0 TpEX NneprneHauKyIspax.

MHOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBINYKJIbIE W HEBBITYKJIbIE
MHOTOTPAHHUKH; DPa3BEPTKA MHOrorpaHHuka. IIpusma: N-yronapHass mnpusma; I'paHd W OCHOBAHMS
MPU3MBI; TIpsiMasi 1 HaKJIOHHAs MPU3MbI; OOKOBasi W MOJIHASL TTOBEPXHOCTH Mpu3Mebl. [lapamnenenumnen,
MPSAMOYTOJIBHBIA Tapajuienenunes U ero cBoicTBa. llupammupa: N-yronpHas nupamuaa, T'paHd Hu
OCHOBaHWE THUPAMHJIBI, OOKOBas W IOJIHAS IMOBEPXHOCTH IMMHUPAMUJIBI; TMPAaBWIbHAS WM yCeUEHHAas
nupamMua. DIEMEHTHl TPU3MbI U NUpaMubl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHATHE MPaBUILHOTO
MHOT'OTpaHHUKA; TpaBUJIbHAs IPU3Ma U IPABUIIbHAS MUPAMK/IA; IPABUIIbHAS TPEYTOJIbHAS MUPAMHIA U
MPaBWIbHBIN TeTpasap; kyO. [IpencraBneHune o NpaBUILHBIX MHOTOTPAHHUKAX: OKTadap, AOJAEKadAp U
ukocadrp. CedeHust IpU3Mbl U TUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIHHO TOUKH, TIPSIMOM, TIIOCKOCTH. DJIE€MEHTHI
CUMMETPHUH B NUpaMuUax, Mapauieaenunenax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruncnenne 571€MEHTOB MHOTOTPAaHHHUKOB: pE&Opa, nuaroHanu, yribl. [lmomaas OOKOBOIA
MMOBEPXHOCTU W TIOJIHOW MOBEPXHOCTHU MPSMOW MPHU3MBI, TUIONIAJAh OCHOBAHUM, TeOpeMa O OOKOBOI
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH MPaBUIbHON
MUpaMHJIbI, TeopeMa O Tuiomaau yceuéHHo mupamuzabl. [lonstue 06 o0béme. OOBEM MUpPaMUIBL,
MIPU3MBI.

[Tono6uslie Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IIOLIaASIMU TTOBEPXHOCTEHN, 00BEMaMU
MOAOOHBIX TeJ.

11 KJIACC

Tena Bpamenus

[unuaapudeckas TMOBEPXHOCTb, OOpa3ylooIllue  IWIMHIPUYECKOH  IMOBEPXHOCTH, OCh
WIMHIPUYECKON moBepXHOCTH. L{umuHap: ocHOBaHUS ¥ OOKOBasl MOBEPXHOCTH, 00pa3yroIiast U OCh;
ionaib O00KOBOM M MOJTHON MOBEPXHOCTH.



Konnueckas moBepxHoCTh, 00pa3yronue KOHMIECKOM MOBEPXHOCTH, OCh M BEPIITMHA KOHMYECKOM
noBepxHocTU. KoHycC: oCHOBaHMEe M BeplIMHA, 00pa3ylolias M OCh; IUIOMAAb OOKOBOW M TOJIHOMN
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BEICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: meHrp, paaudyc, AUAMETP; IUIOWAAb MOBEpXHOCTU cdepbl. Biaumnoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; mioanb chepsl.

N3o0paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOunanmu Ten BpalieHUs U MHOTOIPAaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO Cepsl;
cdepa, BliucaHHasi B MHOTOTPAHHUK, WK TEJIO0 BpallleHusl.

[Tonsitue 06 06BEMe. OCHOBHBIC CBOIMCTBA 00BEMOB Tell. Teopema 00 00bEME TTPAMOYTOJIBHOTO
napajiesnienunena u cieacTeus u3 He€. O0vEM numnHapa, KoHnyca. O0BEM mapa u miomaab chepsl.

[TonoGubIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXKY IIJIOMIAAIMH TIOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuenus muMHapa (MapajuiebHO M MEPIEHANKYISIPHO OCH), CeYeHHs] KOHYca (MapaienbHoe
OCHOBAHUIO U MPOXOASILEE Yepe3 BEPILNHY), CEUEHHUS 1Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHCTBE. CJI0KE€HHE U BBIUMTAHHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHwe BeKTOpa IO TpPEM HEKOMIUIAHApHBIM BekTopam. [IpaBuiio
napajuienenunena. Pemenue 3anad, CBS3aHHBIX C MPHUMEHEHUEM IMPaBUJ ACUCTBUM C BEKTOPAMH.
[IpssMoyronbHas cuctemMa KoopAuHaT B npocTtpaHcTse. KoopauHartse! Bekropa. [Ipocreiimue 3aqaun B
KOOpAMHATaX. YTOod MexXAay BekTopamu. CkajasipHOE IMPOM3BEIECHHUE BEKTOPOB. BpluncieHue yrios
MEXIy NPSIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ MPU PELICHUH T€OMETPUUYECKUX
3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATDBI



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI TPOrpaMMbl ydyeOHOTO Tmpeamera «MaTeMaThukay
XapaKkTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UIMH 00yUJAIONIETOC KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOIIeCcTBa, MPEACTABICHUEM O MAaTEMaTHYECKHUX OCHOBaxX (PYHKITMOHHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SBJICHHH, MPOIEAYpP TPaKIAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W TIp.),
YMEHHEM B3aMMOJCHCTBOBATH C COLMAIBHBIMA WHCTUTYTaMHU B COOTBETCTBUHU C MX (DYHKIUSAMU H
Ha3HAYCHUEM.

IMaTpuoTHYeCcKOe BOCTIMTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUMCKON TPaKTAHCKOW HMICHTUYHOCTH, YBOKEHHS K IPOLUIOMY M
HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUICKOM MAaTEMATUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JTIOCTUKEHUHN B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHUEM JyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBCHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBA3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKECHHUI HAYKU U
JeSITeNIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

cTeTnYecKoe BOCIUTAHME:

3CTETHYECKUM OTHOLICHUEM K MUPY, BKIIOYAs ACTETHUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7a4, PEIICHUW, PacCYXKICHWH; BOCHPHUMYUBOCTHIO K MATEMAaTHYCCKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnueckoe BoCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMECHHSI IPUMEHSATh MaTEMaTUYECKHE 3HAHUS B MHTEPECAaX 3J0POBOTO U
0e3omacHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pPOBOE NMUTAHUE,
cOanmaHCHUpPOBAHHBIA PEXKUM 3aHATHH M OTABIXA, perylspHas (u3nueckas aKTHBHOCTH); (PU3HMUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATHUAX CIIOPTUBHO-0310POBUTEIIBHON IESATEIBHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3iuyYHBIM cepam
npodeccCHOHAbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOM M €€ MPHIOKEHUSMHU, yYMEHHUEM
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
MIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaT€MAaTHYE€CKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU >KM3HU; TOTOBHOCTBHIO K AKTUBHOMY YYACTHIO B PEUICHHUM IMPAKTUYECKUX 3a7ad
MAaTeMaTUYECKON HAIIPABICHHOCTH.

IKoJ0rnyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO ~ DKOJOTHYECKON  KYJIbTYpbl, TIOHUMAHWEM BJIHMSIHHUS  COIHMAIBHO-
SKOHOMHUYECKHX MPOIECCOB Ha COCTOSTHHUE MTPUPOTHOM U COIMMAIBHON CPEe/Tbl, 0CO3HAHUEM III00aTEHOTO
XapakTepa SKOJOTHYECKHX MpoOIeM; OpHeHTalMeld Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWM s
pellIeHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH cpefibl, MIAaHHPOBAHUS MOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX
MOCTEACTBUI JJIsI OKPYKAKOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHON MPAKTUKW, TOHMMAaHUEM MaTeMaTHYeCKON HAayKu Kak cepbl 4eIOoBeUYeCKOn
NEATEeIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH Uil PA3BUTHS LUBUIN3AMU; OBIAJEHUEM SI3IKOM



MaTeMaTUKd M MaTeMaTHYecKOl KyJIbTYypOol KakK CpeICTBOM II0O3HAHUS MHUPa; TOTOBHOCTHIO

OCYHICCTBJIATD MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B T'PYIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OelCMBUAMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OCUCTBUSIMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCMEUSMU.

1) Vuuseepcanvuvie nozmasamenwvuvie Oeticmeus, obecneuusaiom Gopmuposanue 6aA306bix

KOCHUMUBHBIX NPOYecco8 00yuarwuxca (0ceoeHue Mmemooo8 HNO3HAHUSA OKPYHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMmeHut pabomamsos ¢ ungopmayuel).
Ba3oBble Jjornueckue aeiicTBHA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC IPH3HAKKM MAaTEMAaTUYECKHX OOBEKTOB,
MOHSATHM, OTHOUICHWH MEXAY NOHATUAMH; (DOPMYIHPOBATH OINpEACNEHUS MOHITUM;
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIMH, OCHOBAHUS IS OOOOIIEHHS U
CpaBHEHHUS, KpUTEPUHU IIPOBOIUMOTIO aHAIN3a;

BOCIIPUHUMATh, (OPMYIMPOBAaTh M TNPEOOpPa30OBBIBATh CYXKICHHUS: YTBEPAUTEIbHBIC |
OTpHULaTENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TMPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJIIONIEHUSAX U YTBEPKACHMSX; IpeljiaraTb KPUTEpPUU JJI BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh apPryMEHTALUIO, TMPUBOAUTH MPHUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BBIOMpPATh CIOCOO pelieHus: yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAMINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUS;, (HOPMYyIHUPOBATH
BONIPOCHI, (PUKCHUPYIONIUE MPOTHBOPEUNE, MPOOJIeMy, YCTAaHABIMBATH MCKOMOE W JIAHHOE,
(dhopMUpOBaTh TUNIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

HpOBOI[I/ITI) CaMOCTOSTCIIBHO CHH&HHpOBaHHBIﬁ 3KCHepI/IMCHT, HNCCIICOAOBAHUC 110
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 00bheKTa, SIBJCHHs, MPOLIecca, BBISIBICHUIO
3aBUCUMOCTEHN MeXITy 00bEKTaMu, IBICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNFHO (HOPMYITHpPOBaTh 00OOIIEHUS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJTIOICHWSI, UCCIICIOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH MOTYICHHBIX PE3Y/IHTATOB, BHIBOJIOB
H 0000IIeHNH];

HpOFHOSI/IpOBaTB BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAK)XEC BBIIBHUT'ATH Hpe)IHOJ'IO)KeHI/Iﬂ O €ro
paSBI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISBJIATH J1e(pUUUTE MHGOPMAIUK, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha BOIPOC W JUIS
peLIeHus 3a1a4u;
BbIOMpaTh  MHGOPMALMI0O M3  UCTOYHUKOB  PA3IMYHBIX  THUIOB,  AHAJIU3UPOBATb,
CHCTEMAaTU3HpOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO pa3IMYHBIX BUIOB U  (QOpM
MIPEACTABICHUS;



CTPYKTYpUPOBaTh MH(OPMAIHNIO, IPEICTABIATh €€ B Pa3IUUHBIX (OpPMax, WILTIOCTPUPOBATH
rpauvecKu;
OLICHUBATh HAJIEKHOCTh HH(POPMAIIMU IO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Yuueepcanvuvie KomMMmyHuKamuenwvle Oelicmeus, 00ecneyusaom CchopmuposanHocnms
COYUATBLHBIX HABLIKOS 00YUAIOUUXCAL.
Oo0menne:

BOCIIPUHMMATh U (OPMYJIHMPOBATH CYKJCHHUS B COOTBETCTBHM C YCJIOBHUAMHU H IEIISAMHU
OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHhMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS 10 XOAY pEIIeHUs 3aJadyd, KOMMEHTHUPOBATh IOJIYYEHHBIH
pe3yIbTarT;

B X0/ie OOCYXJIEHHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALEJIEHHbIE HA TIOUCK PEIICHHUS; COIIOCTABIATh CBOU
CYXKIIEHUS C CY)KICHUSAMU JIPYTUX YYACTHUKOB JIMAJIOTa, 0OHAPYKUBATh PA3INYHE U CXO/ICTBO
MO3UIUI; B KOPPEKTHOM hopme (HopMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
MPEICTaBIATh PE3YJAbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEI0BAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPaTh (OpMAT BBICTYIUIGHHSI C YY€TOM 3a/ad NpPE3eHTAlUd U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

IOHMMAaTh W MCIIOJIb30BaTh NPEUMYLIECTBA KOMaHIHONH M MHIUBUAYAJIbHOW pabOThl MpHU
pelieHnr Y4eOHbIX 3ajay; NPUHUMATh LEJIb COBMECTHOM J€ATENbHOCTH, IJIAaHUPOBATh
OpTaHU3aII0 COBMECTHOM pabOTHI, pacrpeeNiaTh BUAbI padoT, TOrOBaAPUBATHCS, 00CYKIATh
Ipolecc U pe3yabTaT paboThl; 00001IIaTh MHEHHUS HECKOIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXKIeHHS, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4YacThb pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JAPYTUMH 4YJ€HaMU KOMAaH[bl; OLIEHMBAaTh KAayeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuueepcanvhvie pezynsmuenwvie Oeiicmeus, obecneuusaiom @GOpMUpoSanue CMblCI08bIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranmu3anus:

COCTABIIATH IJIaH, AITOPUTM PELISHUS 3aJjaui, BEIOUPATh CIIOCO0 pelIeHus C yuéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELICHHUH ¢ y4€TOM HOBOM HH(DOpMAaLINHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM MO3HABATEIbLHOM pe(IeKCH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIUTENIBHBIX ~TPOIECCOB, HUX pE3yJIbTaTOB; BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yIbTaTa PELICHUsT MaTeMaTHYECKON 3a1aui;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH pELIEHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B IEITEILHOCTh HA OCHOBE HOBBIX O0OCTOSTENILCTB, JAHHBIX, HAWJEHHBIX OIMINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yibTaTa IETH U YCIOBHUSIM, OOBACHATH MPUUYUHBI JOCTHIKEHHS
WIA HENOCTUXKEHUS pEe3yJbTaTOB JEATeNbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OILICHKY
PUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbDI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IIPsAMasi, IJIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

OnepupoBarh NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.

KnaccuunuposaTs B3aUMHOE PacHOI0KEHHUE IPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yroj, I'paHU JIBYTPAHHOIO yIia, pedpo ABYTrpaHHOIO
yIriia; TMHEHHBIN yroy JBYTPaHHOIO yIJIa; TpajyCHas Mepa JABYTPAaHHOIO yIia.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBITYKJIBIN U HEBBIITYKJIBI MHOTOTPAaHHHK, YJIEMEHTHI
MHOI'OI'paHHMKA, IPaBUIbHbBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BUABI MHOIOI'PDAaHHHKOB (NHMpaMuia; IMpU3Ma, HIPSIMOYTOJIbHBIN
napaiesienumne, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS ISl KiacCH(pUKAIUU (BBITYKIIbIE H
HEBBINYKJIbIE MHOTOTPAaHHMKM; IPAaBUIIbHbIE MHOTOIPDAaHHMKM; INPSMbIE M HAKJIOHHBIE HPU3MBI,
napasuJiesIenune 1bl).

OnepupoBarh NOHATUSAMU: CEKYIasl NIOCKOCTb, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

CTpouTth ceyeHHss MHOTOTPAHHUKOB METOIOM CJIE/IOB, BHIIOJIHATD (BBIHOCHBIE) MJIOCKUE YEPTEKH
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HAXOXXICHHE TEOMETPUYECKHX BEIMYMH 1O 00paslaM WIH alrOpUTMaM,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUUECKUX 3a]a4d Ha
BBIUUCIICHUE PACCTOSHUI MEXAY ABYMS TOUKaMH, OT TOUKHU JI0 IPSMOM, OT TOUKH J10 TNIOCKOCTH, MEXKIY
CKPELIMBAIOIUMHUCS IPSIMBIMH.

Pemrate 3amaun Ha HAXOXICHHE TEOMETPUYECKMX BEIMYHMH 1O 00paslaM WIH alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKNE METO/IbI IIPU PELICHUH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/1a4 Ha
BBIUUCIIEHUE YIJIOB MEXAY CKPEIIMBAIOUIMMUCS IMPSIMBIMH, MEXIY NPSIMONH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IUIOIIAJM IMOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpU3Ma, MHUpaMuia) C
MPUMEHEHUEM (QOPMYJ; BBIUUCIATH COOTHOLIEHUS MEXAy IUIOIIaAsMHM TOBEPXHOCTEH, 00bEMaMu
M0JI0OOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUAMHU: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH;
LIEHTP, OCh U IUNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTb W HHTEPIPETUPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[TpumeHsATH TeOMeTpUUECKHE (QaKThI AJIs PEILICHUS CTEPEOMETPUUECKUX 3a/1a4, TPeNoIaralomnx
HECKOJIBKO LIIaroB PeUIeHHUs], €CIH YCJIOBUS IPUMEHEHHUS 3a/JaHbl B IBHOH (opMe.

[IpumensTH MpocTeine MporpaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUYECKHUX 3a]1a4.

[IpuBOAUTH MpUMEPHI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HH, PACIO3HABAThH
MPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B HCKYCCTBE.

[TpuMeHsTh OTydYeHHBIC 3HAHUS Ha MPAKTHKE: aHATH3UPOBATH PealbHBIC CUTYAIIUH U TPUMEHSITh
M3yYeHHBbIE TOHATHUS B IPOLIECCE MOMCKA PELICHUs MaTeMaTU4eCKu chOopMyIMpOBAHHON MPOOIEMBI,
MOJICJIMPOBaTh pPEalbHbIE CHUTYallMd Ha S3bIKE T€OMETPUH, HCCIEN0BAaTh MOCTPOECHHBIE MOJENIU C
UCIOJIb30BAaHUEM T€OMETPUYECKHX TMOHATUH U TEeopeM, ammapaTa aiareOpbl; peuiarb MpakTHUYEeCKHe
3aJ1a4yM, CBA3aHHbIE C HAXOXKJICHHUEM reOMETPHUUECKHUX BEIHYUH.



11 KJTACC

OnepupoBaTh MNOHATHAMU: IHJIMHIPUYECKas MOBEPXHOCTh, OOpa3ylollve IMINHAPHYECKON
MOBEPXHOCTHU; LIUIUH/P; KOHUYECKasi MOBEPXHOCTh, 00pa3yoline KOHUYECKON MOBEPXHOCTH, KOHYC;
cepuueckas mOBEepXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH C1IOCOOBI MOYYESHHUS TEJ BPAILICHUS.

KrnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: LIAPOBOM CErMEHT, OCHOBAHHUE CErMEHTA, BBICOTA CETMEHTA; LIapOBOM
CJIOH, OCHOBAHME LIAPOBOIO CJI05, BHICOTA IIAPOBOI0 CJIOS; IAPOBOW CEKTOP.

Bbruncnsate 00BEMBI M TUIOIMIATM TOBEPXHOCTEH TN BpAIICHUS, TCOMETPUUYECKUX TEN C
pUMEHEHUEM (HOPMYIL.

OnepupoBarh MOHITUSAMH: MHOTOTPAHHHK, BIIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO c(epsl;
cdepa, BMCaHHAs B MHOTOI'PAaHHUK WJIHM TEJIO BPAILICHHS.

BbIUuCIIATE COOTHOMIEHHSI MEX Ty TUTOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEII.

N3o0paxats wusyyaemble (GUTYPHl OT PYKM W C TNPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKUM W3 PUCYHKOB IPOCTHIX OOBEMHBIX (HUTYp: BUA
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3Bnekatb, WHTEPIPETUPOBATH U MPeoOpPa3OBbIBaTh HH(OPMALHMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, MpeACcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JEMCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaal0T.

[IpuMeHATHh npaBUIIO NapaAJIICICIUIEAA.

OnepupoBarh MOHATUIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXAY BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxomuTe CyMMy BEKTOpPOB M IPOM3BEACHHE BEKTOpa Ha YUCIO, YIrOJ MEXAY BEKTOpaMH,
CKaJISIpHOE MPOU3BEJCHHUE, PACKIIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpumeHsATH TeOMeTpUUECKHE (QaKThI AJIs PEILICHUS CTEPEOMETPUUECKUX 3a/1a4, TPeNoaralomnx
HECKOJIBKO IIaroB PeUIeHUs, €CIH YCIOBUS TPUMEHEHHUS 33/IaHbl B IBHOH dopMe.

Pemarp mnpocreiimme reoMeTpuyeckue 3aJauyd Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemate 3agaun  Ha  [10Ka3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHUW U HAXOXKICHHE
Te€OMETPUUYECKUX BETTMYHH 110 00pa3iiaM WK alrOpUTMaM, IPUMEHsI H3BECTHBIE METOBI PU PEIICHUN
CTaHJIaPTHBIX MaTeMaTHYECKHX 3aJ1au.

[IpumensTH MpocTeine MporpaMMHBIE CPENICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUYECKHUX 3a]1a4.

[IpuBOaUTH MpUMEpPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KM3HHU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE.

[IpumeHsTH NOTy4YeHHbIE 3HAHNS Ha IPAKTUKE: aHAJTM3UPOBAThH pEaJIbHbIE CUTYAl[UN U IPUMEHSATh
M3yYeHHBbIE TOHATHUS B IPOLIECCE MOMCKA PELICHUs MaTeMaTU4eCKu chOopMyIMpOBAHHON MPOOIEMBI,
MOJIETIMPOBATh PEAbHBIE CUTYyallMM Ha $3bIKE I€OMETPHH, HMCCIEAO0BATH IOCTPOEHHBIE MOJIENH C
HCIOJIb30BAaHUEM T€OMETPUYECKHX MOHATUN M TeopeM, ammapaTa aiareOpbl; pemarbh MpaKTHYecKHe
3aJ1a4yM, CBA3aHHbIE C HAXOXKJICHHUEM reOMETPHUUECKHUX BEIHYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
5 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapanmnenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHIUKYISPHOCTD NMPSAMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUEHUS, pACCTOSHUSA U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0
11 KUIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHMe pa3je/ioB U TeM uM(ppoBbIe
Ne ni/nt P Konrpoabsnbsie IIpakTnueckue (1udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Tena Bpamenus 12
OOBEMBI TEN 5
BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10




[ToBTOpEHmE, 0600IICHNE,
CHCTEeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ Tema ypoka JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTebHbIE PeCypChl
1 OCHOBHBIE TIOHATHS CTEPEOMETPUU:
TOYKa, TpsiMasi, INIOCKOCTh, IPOCTPAHCTRBO.
[TpaBuia n3o0pakeHus! Ha PUCYHKAX:
2 n300paskeHus MIIOCKOCTEH, MapauIeIbHbBIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [ToHsATHSA: TIEpECEKAIONIUECS IOCKOCTH, https://lesson.edu.ru/lesson/5e88f16a-
MEPECEKAIOIINECs MPsAMast U IIOCKOCTh c240-48cc-9adb-db2cab0bdbf7
4 3HAKOMCTBO C MHOFOIpaHHIKAMH https://lesson.edu.ru/lesson/824b5b2a-
11dc-473a-b3fa-b9213890e77d
5 N300pakeHre MHOTOTpaHHUKOB Ha https://lesson.edu.ru/lesson/824b5h2a-
pHCYHKaX 11dc-473a-b3fa-b9213890e77d
6 N300paskeHre MHOTOIPaHHHKOB Ha https://lesson.edu.ru/lesson/824b5b2a-
MIPOCKIIHOHHBIX YEPTEIKAX 11dc-473a-b3fa-h9213890e77d
5 HauanbHble cBeieHus 0 KyOe, ero https://lesson.edu.ru/lesson/f3bd5ad9-
PasBEPTKH U MOEIIH 6473-4¢c28-94d2-15cfd5ea83ce
g Egi?ii;i ii(e:ﬁzr;z;;:jﬁcmMm https://lesson.edu.ru/lesson/09827d5c-
4113-46¢c-9091-11f35228256e
CTCPEOMETPHUH U CICACTBHS U3 HAX
9 HauanbHble cBefieHHs O TUpaMuje, eé https://lesson.edu.ru/lesson/f3bd5ad9-
Pa3BEPTKU U MOJICIIH. 6473-4c28-94d2-15cfd5ea83ce
10 CeteHIIs MHOFOMPAHHIKOB https://lesson.edu.ru/lesson/f3bd5ad9-
6473-4c28-94d2-15cfd5ea83ce
B3anMHOe pacnonokeHue npsmsIx B
11 MIPOCTPAHCTBE: TIEPECEKAIOIINECS,
napajuieNIbHbIe U CKPEIINBAOIIHECs
psSIMbIC
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapasuIeIbHbIC IPSIMBIC B
MIPOCTPAHCTBE
13 [TapanmnenbHOCTb TPEX MPSIMBIX
1 VIIBI ¢ COHATIPABCHHEIMH CTOPOHAM https://lesson.edu.ru/lesson/4940b757-
cab7-49ef-8314-e9f108d0d1c4
15 Yroa Mexay NpsMbIMU B TPOCTPAHCTBE
16 [TapaniensHOCTh MIOCKOCTEH:
napajuieNbHbIE MII0CKOCTH
17 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH
18 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI

Ha IJIOCKOCTHU: TCTPAdAP




[Ipocreiime npocTpaHCTBEHHBIE PUTYPBI

19
Ha TJIOCKOCTH: KyO
20 [Ipocreiime mpocTpaHCTBEHHBIE (PUTYPBI
Ha IUIOCKOCTH: MapaljiesIenuIe]
https://lesson.edu.ru/lesson/eb2f786e-
21 ITocTpocHwue ceueHmit ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10
Kontponbnas padota nmo teme "[Ipsmbie u
22 IJIOCKOCTHU B IPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEN"
23 [TeprieHAMKYIISIPHBIC TIPSIMBIC B https://lesson.edu.ru/lesson/30e86605-
MPOCTPAHCTBE a7a6-451f-9579-2a2775bcd8cO
24 [IpAMBIe MAPAIETBHELE K MIOCKOCTH https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0
o5 [IpsiMELe HEpHeH Ky APHbIE K HIOCKOCTH https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0
26 [Mpu3nak neprneHauKyIsspHOCTH Tpsimoii 1 https://lesson.edu.ru/lesson/30e86605-
TUIOCKOCTH a7a6-451f-9579-2a2775bcd8c0
97 Teopema o npsMoil meprneHAUKYIIPHON
IJIOCKOCTH
)8 [lepHem Ky IAp 1 HAKIOHHEE https://lesson.edu.ru/lesson/93167e33-
abbf-4032-8b8c-d839e07af2a5
29 PaCCTOSHHE OT TOUKH 10 TIOCKOCTH https://lesson.edu.ru/lesson/93167e33-
a6bf-4032-8b8c-d839e07af2a5
30 PaccTosHIe OT AMOI 10 ILIOCKOCTH https://lesson.edu.ru/lesson/93167e33-
a6bf-4032-8b8c-d839e07af2a5
31 HaxoxaeHnue yrioB Mexay
CKPEIIMBAIOIINMUCS IPSIMBIMU B KyOe
Haxoxnenne yrimoB Mexay
32 CKPEIIHUBAIOIIUMUCS TIPSIMBIMU B
UpaMuJIe
33 Pemenue 3amau
34 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY
MPSAMOU U TUIOCKOCTBIO
35 JIByrpaHHBIN yToJ
36 JIuHeiHbIi yroa IByrpaHHOrO yria
37 [lepneHMKyIAPHOCTD IIIOCKOCTEN
38 [Tpu3nak l'IE)pl'IeHI[I/IKYJ'I}IpHOCTI/I TIBYX
MIJIOCKOCTEMN
39 Haxoxnenne yrioB Mexay MmiI0CKOCTIMU
B KyOe
40 Haxosxnenne yriioB Mexay MmiIoCKOCTIMU

B MUpamMuUIe




41

TeopeMa 0 TpEX nepHeHAUKYIIApax

https://lesson.edu.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257

42

43

44

Pemenue 3agau

KonTponbhas pabota no Temam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsmMu"”

[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

45

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IpU3MBbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

https://lesson.edu.ru/lesson/alfaa434-
6352-4200-ad4aa-e8f21b34170e

46

[Tapamtenenunen, NpsAMOYTOJIbHBII
napajuleJIeuIe] 1 ero CBOMCTBa

https://lesson.edu.ru/lesson/alfaa434-
6352-4200-a4aa-e8f21b34170e

47

48

anaMI/ma: N-yrojbHas NMUpaMuaa, rpaHu
1 OCHOBAHUC IMUPAMHUbI; OoxoBas u
ITOJIHAA MMOBCPXHOCTH IMUPAMUABI

HpaBI/IHBHaﬂ H YCCUYCHHAaA NMupaMuga

49

[IpaBriibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBHWJIBHOI'O MHOTOTPAHHUKA;
IIpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
UpPaMUIa; IPaBUIIbHAS TPEYroabHas
NUpaMyU/ia ¥ MPaBUIBHBIN TETpasap; KyO

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIpaHHHKAaX: OKTadap, JOAEKa’Ip U
MKOCA3P.

51

52

53

CummeTpus B IPOCTPAHCTBE: CHUMMETPHS
OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTH.

ONeMEHTBI CUMMCTpPUU B ITUpaMUJAX,
HapajiiejcnuIie1ax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa, AUaroHau,

YTJIBI

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
MIOJIHOM MMOBEPXHOCTH MPSIMON TTPU3MBI,
IUIOIAlb OCHOBAHUMI

55

Teopema o mtomaan 60KOBOM
ITOBEPXHOCTH YCEUEHHOW MTUPaMUIbI




KonrponsHas pabora o Teme

% "MHuororpaHHuku"

57 [TonsiTre 06 00BEMeE

58 OcHOBHBIE CBOMCTBA 00BEMOB

59 O0beM napasuienenumneia

50 OGbéEM mapavzs: https://lesson.edu.ru/lesson/c38a768d-

8281-4567-8ace-0d2c38f0fcle

61 O0BEM npU3MBI

62 Brruucnenune o0beMOB TeI

63 Pemenwue 3amau

64 KontponbHas padota o teme "OO0bEMBI
MHOIOTpaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE

65 cucremaru3anus 3HaHui. [loctpoenue
CCUCHHI B MHOTOI'PAaHHHKE
[ToBTOpenue, 0600IICHNE
cucTeMaTHU3alus 3HaHWi. Berancnenue

66 paccTosiHUM: Mexvcz[y JBYMsI TOUKaMH, OT
TOYKH JI0 TPSMOU, OT TOUKH JI0
TUIOCKOCTH, MEXKIy CKPEIUBAIOIIIMMUCS
MPSIMBIMH

67 HroroBas koHTpoJIbHAs paboTa
[ToBTOpenue, 0600IICHNE
cucTemMaTu3alus 3HaHuil. Beraucnenue

68 YTJIOB: MKy CKPEIIHBAIOITIMUCS

MPSMBIMH, MEXY IPSIMOM U INTIOCKOCTBIO,

JIBYTPAaHHBIX YTJIOB, YTJIOB MEXY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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