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HOSACHUTEJ/IBHAS 3AITNCKA

Pabouas nporpamma yuedHoro kypca «I'eomeTpusi» 6azoBoro ypoHs ais oOydaronmxcs 10 —11 kmaccos
pazpaborana Ha ocHoBe ®DeleparsbHOrO TrOCYAAapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIApTa CPEeJHEro oO0Iero
00pa3oBaHys, C yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, IPEABIBIEMBIX K MAaTEMaTHIECKOMY 00pa30BaHUIO,
W Tpaguluil poccuiickoro oOpazoBaHus. Peanmzamust mporpaMmbl OOECIIEUHMBAECT OBJIAJCHUE KIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJSIIOLIMMHU OCHOBY JJISI CaMOpPa3BHTHS M HENPEPBHIBHOIO 0O0pa30BaHMs, LEIOCTHOCTH
OO0IIEKYIbTYPHOTO, TMYHOCTHOTO M IO3HABATEILHOTO Pa3BUTHUSI TMIHOCTH O0yJatOINXCS.

HEJN N3YYEHUSA YUYEBHOI'O KYPCA

BaxkHOCTH y4eOHOTO Kypca TEOMETpPHHM Ha YpOBHE cpemHero ooOmero o0pa3oBaHUs OO0YCIIOBIEHA
MPaKTHYECKOW 3HAYMMOCTBHIO METANPEIMETHBIX M MPEIMETHBIX Pe3yJIbTaTOB 00YUYEeHUsI TEOMETPUH B HAIPABICHUH
JMYHOCTHOTO Pa3BHUTHs oOydaromuxcsi, (opMupoBaHUS (YHKIMOHAJIBHOW MAaTeMaTHYeCKOH TIPaMOTHOCTH,
W3Y4YCHUs APYTUX Y4EOHBIX AUCHUIUIMH. Pa3zBuTre y oOydaroImuxcsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH H
MPOUCXOXKICHUN TEOMETPHUECKUX a0CTpaKkIMi, COOTHOWIEHUH PEaJbHOTO M HACAITBHOTO, XapaKTepe OTPAXKCHUS
MaTeMaTHYeCcKOil HayKOW SIBJCHUH M IPOLECCOB PEabHOTO MHpPa, MECTE T'€OMETPHHM B CHCTEME HAyK U POJH
MaTeMaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM IO3HAHWU M B NPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHS YJAIINXCS, @ TAKXKE Ka9eCTB MBIIIICHHUS, HEOOXOIUMBIX JUIS aJJalTallii B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBIsIeTCSI OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, TaKk Kak
oOecIeunBaeT BO3MOXKHOCTH HN3Yy4YCHUA KaK JUCHUIIIUH eCTeCTBeHHO-Hay‘IHOﬁ HapaBJICHHOCTH, TaK H
T'YMaHHUTapHOU.
Jlornueckoe MbluIeHHE, (OPMUpPYEMOe IPH M3YYSHHH OOYYaIOIIUMHUCS TOHSATUIHBIX OCHOB T'€OMETPHU U
MOCTPOCHUHU LECIIOYKU JIOTUYECKUX yTBep)K,HeHI/Iﬁ B XO0A€ pEeHICHHA T'€OMETPHUUYCCKUX 3adad, YMCHHUEC BbIABUTATH U
OIIPOBEPTaTh T'MIIOTE3bl HEMOCPEICTBEHHO HCIIONIB3YIOTCS NPH PELICHHH 3a1a4 €CTECTBEHHO-HAYYHOTO IHKIA, B
YaCTHOCTH M3 Kypca (DH3HKH.
YMeHHEe OpUEHTHPOBATHCSI B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JACTIX AEATEIHLHOCTH
yesoBeka. OpUEeHTALMS YeIOBEKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €ro COLMAIBLHOTO OBITHS,
(¢opmMa OTpaxeHHS OKpYXAlOLIero MHpa, YCJIOBHE YCHEHNIHOTO MO3HaHMWS M AaKTUBHOIO IpeoOpa3oBaHUA
JeiicTBuTebHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3amMH OOBEAUHSCT pa3Hbie BUABl y4eOHOW W
TPYIIOBOH JESTENILHOCTH, SIBISIETCS OJAHUM M3 MPO(PECCHOHAIBHO Ba)KHBIX KayecTB, MOITOMY aKTyajbHa 3a/ayda
(opMupoBaHus y 00YydYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHNS KaK Pa3HOBHUIAHOCTH OOpa3sHOTO MBIIUICHHUS —
CYIIECTBEHHOTO KOMITOHEHTA B MOJrOTOBKE K MPAKTUYECKOHN JIESITEIEHOCTH TI0 MHOTHM HalPaBJICHUSM.
Ilens ocBoeHMs mporpammbl  yueOHoro kypca «[eomerpus» Ha 0a30BOM ypOBHE OOydYeHHS —
o0meoOpa3oBaTenbHOE W OOWIEKYJNBTYPHOE pa3BUTHE OOydJalomuXcsl dYepe3 oOecleueHne BO3MOXKHOCTH
NpUOOpETEHHsST M HCIHOJNb30BaHMS CHUCTEMATHYECKHX TE€OMETPHUYECKMX 3HAHWM W JEHCTBUH, crenupUIHbIX
T€OMETPHUH, BO3MOXKHOCTHU YCIICHIHOIO MPOHAOJIKCHUA 06pa3OBaHI/I$[ 10 CICHHUAJIBHOCTAM, HEC CBJA3aHHBIM C
MMPUKJIaJJHBIM UCIIOJIb30BAHUEM T'€OMETPHU.
[Iporpamma no reomerpun Ha 06a30BOM ypOBHE IpeAHA3HAa4yeHa JUIsl OOYYalOIIMXCS CpPEeJHEH IIKOJbI, He
WCTIBITHIBABIINX 3HAYHTENBHBIX 3aTPyJHEHHH Ha YpPOBHE OCHOBHOTO o0miero obOpa3oBaHusa. Takum obOpazom,
oOyuaromuecst Ha 6a30BOM ypOBHE JOJKHBI OCBOHUTH OOIIIie MaTeMaTHIECKHE YMEHNS, CBA3aHHBIE CO CIICIIU(PHUKON
TreoOMETpUN M HEoOXOAMMBIE JUIS KH3HM B COBPEMEHHOM oOmiectBe. Kpome 3TOro, OHH MMEIOT BO3MOXKHOCTD
M3y4YHUTh TeOMETpHUI0 OoJiee TIIy00Ko, €Clii B JajbHEHIIIEM BOSHUKHET HEOOX0AMMOCTb B TEOMETPUIECKUX 3HAHUSIX B
npodeccnoHaTbHOM NeATETHHOCTH.
JocTmkeHne Lemd OCBOGHHMS IIPOTrpaMMbl  OOECHEeYMBAETCS pPEUIEHHEM COOTBETCTBYIOIIMX 3ajad.
[IpropureTHBIME 331a4aMu OCBOeHUS Kypca «['eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBIsIOTCS:
e (opMmupoBaHHWE MpPEACTABICHUSA O TEOMETPUHM KaK YacTH MHPOBOW KyJIbTypel M OCO3HaHHE €&
B3aUMOCBSI3H C OKPYKAIOLIMM MHUPOM;

e (QopMHpOBaHHE NPEACTABICHUS O MHOTOTPaHHUKAaX M Tejlax BpalleHUs KaKk O BaKHEHIIMX
MaTEeMaTHYECKUX MOJEIISIX, MO3BOJISIOIINX OMKCHIBATh U U3Y4aTh Pa3HBIC ABICHUS OKPYXKAIOLIETO MHPa;

e (dopMHpOBaHHE YMEHHs pacllO3HABaTh Ha YEPTEKaxX, MOJAEIAX U B PEATbHOM MHPE MHOTOTPAHHHUKH U
Tela BpaLeHHs;

e  OBJAJICHUE METOJAMHM PEIICHHMS 3a/1a4 Ha TIOCTPOCHNUS HAa M300paXXEHUSIX MPOCTPAHCTBEHHBIX PUTYD;

e (dopMHpOBaHHE YMEHUs ONEPHPOBATH OCHOBHBIMHU HOHITUSIMH O MHOTOTPAaHHMKAX M TEJIaX BPALICHUS U
MX OCHOBHBIMHU CBOMCTBaMU;



e OBJIAJCHHE aNTOPUTMAMM pELICHHS OCHOBHBIX THIIOB 33/1a4; (OpMHpPOBAaHWE yMEHHS IPOBOIHUTH
HECJIOXKHBIE JIOKAa3aTEeNbHBIC PACCYXKICHUS B XOJE PEIICHHS CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
MPaKTUYECKUM COJEpP KaHUEM;

® pa3BUTHE WHTEJIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydaromuxcs, I03HaBaTEIbHON
AKTHBHOCTH, MCCIIEI0BATENILCKUX YMEHHUH, KPHTUIHOCTH MBIIITICHS;

e ¢opmupoBanue (GYHKIHMOHATHHONW TI'PaMOTHOCTH, PEJICBAaHTHONH T'€OMETPHH: YMCHHE paclo3HaBaTh
MPOSIBJICHUS] T€OMETPHUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >XHU3HEHHBIX
CHUTyallMsiX W TpH U3YUCHHUH JAPYIMX Yy4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYyITHPOBAaTh MX Ha SI3bIKE TEOMETPHH U CO3[aBaTh F€OMETPUYECKHE MOJIEIH,
IPHUMEHITh OCBOEHHBII reoMeTpUYecKHil ammapar Ui pelleHUs MPaKTUKO-OPUEHTHPOBAaHHBIX 3ajad,
UHTEPIPETUPOBAThH U OLICHUBATH MOJyYEHHBIE PE3YIbTaTHI.

OTnuuTeNnsHON OCOOEHHOCTBIO NMPOTPAMMBI SIBIAETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Hadale €ro
U3y4eHMs 3aad, peIlaeMbIX Ha yYpPOBHE MHTYHUTHBHOIO IO3HAHUs, M ONpeAeNEéHHBIM 00pa3oM OpraHU30BaHHAS
paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET
MPOTEKaHNE HHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K AaNbHEHIIEMY U3YUECHHIO PEAMETA.

[Ipeamnourenne oTHaéTcsl HArISAHO-KOHCTPYKTHBHOMY METOy OOydYEeHHs, TO €CTh TEOPETHYECKHE 3HAHMS
HUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh NPEAMETHO-IPAKTHUECKOW IesITeNbHOCTU. Pa3BuUTHE NMpPOCTPaHCTBEHHBIX
NPE/ICTABICHUN y YydJalmluxcsi B Kypce CTEPEOMETPHHM IPOBOMUTCS 3a CYET pEIIeHHS 3ajad Ha CO3JaHHe
MPOCTPAaHCTBEHHBIX 00pa30B W 3ajJad Ha OINECPHPOBAaHHWE MPOCTPAaHCTBEHHBIMH oOpasamu. CospgaHue obOpasa
MPOBOJIUTCS C ONOPOW Ha HAIJISAHOCTH, a ONEPUPOBAHHUE O0OpPa3oM — B YCIOBHUSX OTBIICUEHHS OT HATJISHOCTH,
MBICJIEHHOTO U3MEHEHUS €T0 UCXOIHOTO COJePKAHUS.

OcHoBHbIE cozepkaTeabHble TMHUM Kypca «I'eomerpum» B 10—-11 knaccax: «MHororpanHukn», «IIpsmeie u
IUIOCKOCTH B TIPOCTpaHCTBe», «Tenma BpameHUs», «BeKTopbl U KOOpAMHATHI B NpocTpaHcTBe». DopMupoBaHue
JIOTHYECKUX YMEHUH paclpeensieTcsi He TOJIBKO MO COAEPIKATENbHBIM JHHUAM, HO U TI0 roJaM 00y4eHHsl Ha ypOBHE
cpeIHero o0mero o0pa3oBaHHUs.

Conepxanue 00pa3oBaHMsA, COOTBETCTBYIONIEE MPEAMETHBIM PE3yJIbTaTaM OCBOEHMsS pabodeil mporpammel,
pacnpenenéHHbIM 10 TojaM OOyuYeHUs, CTPYKTYPUPOBAHO TakuM 00pa3oM, 4TOOBI OBJIaJIEHUE T€OMETPHUECKUMHU
MOHATUSAMH W HaBBIKAMH OCYIIECTBILUIOCH IIOCIEOBATEIbHO M IOCTYNATEeNbHO, C COOJIOJICHWEM IPUHIMIA
MPEeMCTBEHHOCTH, YTOObI HOBBIC 3HAHMS BKJIIOYAINCh B OOIIYI0 CHCTEMY T€OMETPHUYECKHX HPEICTABICHUH
00y4aroIIuXCsl, pactupsisi ¥ yriryousisi e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGFHOM I1JIAHE

Ha u3yuenne reomerpun otBoautcs 2 daca B Henenmto B 10 kiacce u 1 wac B Henmemo B 11 kiacce, Bcero 3a
nBa roga ooydeHus - 102 yueOHBIX yaca.



COJEP KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHATHA CTepeoMeTpuu. Toduka, TmpsAMas, IIOCKOCTb, MPOCTpaHCTBO. IlloHsTHE 06
AKCHOMaTHYECKOM IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacrnono:keHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapalIeNIbHBIE U CKPEIUBAIOIIUECS
npsmMble. [lapannenpHOCT NPAMBIX U INIOCKOCTEW B TPOCTPAHCTBE: MapajllelbHbIE MPAMBIE B IPOCTPAHCTBE;
NapajUIe]IbHOCTh TPEX NPAMBIX; MAPAJLICIBHOCTh NPSAMOM M IJIOCKOCTU. YTIJIBI C COHAIIPABJICHHBIMH CTOPOHAMY;
Yroa MexXAy NpsAMbIMM B IpocTpaHcTBe. llapamienbHOCTh ILUIOCKOCTEH: IapajulebHblE IUIOCKOCTH; CBOMCTBA
nmapajuleNlbHBIX  IIockocTed. Ilpocreiimme mpocTpaHCTBEHHBIE (UTypsl HA IUIOCKOCTH: TETpasap, Kyo,
napajuleJIeUIe ; IOCTPOCHUE CEUCHUN.

IlepneHIUKyYISIPHOCTh NPSIMOM M IUIOCKOCTH: IEPIICHIUKYJSPHBIE IPAMBIE B IPOCTPAHCTBE, IPSIMbIC
napajielbHble U NEPIEHANKYISIPHBIE K INIOCKOCTH, MPU3HAK NEPIEHIUKYIIPHOCTH NMPSIMON U IUIOCKOCTH, TEOpEMaA
0 MpsAMOM NEPHEHAUKYISPHOW IUIOCKOCTH. YTIBl B IPOCTPAHCTBE: YrON MEXIy MNPsIMOH M INIOCKOCTBIO;
JIBYTPaHHBII yroJl, JINHEHHBIH Yroj ABYTPAHHOIO yria. llepneHnuKkyissp U HakJIIOHHbIE: PACCTOSHUE OT TOYKU JI0
IUIOCKOCTH, PAacCTOSHHE OT MPSMOH 1O IUIOCKOCTH, MPOCKIHS (UTypsl Ha IUIOCKOCTh. [lepHneHAMKYIsSpHOCTD
IUIOCKOCTEH: MPU3HAK NEPIIEHANKYIIIPHOCTH ABYX INIOCKOCTeH. TeopeMa o TpéX nepneHuKysapax.

MHororpaHHUKHU

IlonsiTue  MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDAHHUKA, BBIIYKJIbIE M  HEBBINYKIbIC
MHOTOTpaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroabpHas Mpu3Ma; TPaHd U OCHOBAHUS IMPU3MBL; NpsMas U
HaKJIOHHAas TMpHU3MBI; OOKOBas W IMONHAass TIOBEPXHOCTh TNpu3Mbl. [lapamnmenenunen, mOpsSsMOYTOJIBHBIN
napaJuleNielIuIe]l U ero cBoicrea. [lupamuna: n-yroibHas nupaMujia, rpaHd U OCHOBaHME NMHUPAaMUJbL, OOKOBas U
MOJHAs MHOBEPXHOCTh MUPAMUABI; IMpPaBUIbHAS W YyCeu€HHas NHpaMHIa. ONEMEHTBl MPHU3Mbl M IMHPAMUJBL
IIpaBunbHBIE MHOTOTPaHHHKHU: MOHSTHE NPABUIBHOTO MHOTOTpaHHMKA; MpPaBUIbHAs IpU3Ma M IPaBHUIIbHAs
MUpaMua; NpaBUIbHAS TPEyroibHAs MHUpaMUAa W MPaBHIBHBINA TeTpasap; KyO. IIpencraBieHune o mMpaBHIBHBIX
MHOT'OT'PaHHMKAX: OKTa3/Ip, AOAEKadAp U ukocasap. CeueHns Npu3Mbl U TUPaMUIBL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, IPSIMOMH, INIOCKOCTH. DIEMEHTBI CHMMETPUH
B [IUPAaMUJIAX, apajUIeIeIUIeIax, IPaBUIbHBIX MHOIOIPaHHUKAX.

Brruncinenue 31eMeHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHainy, yriel. Ilmomans GOKOBONH MOBEPXHOCTH U
TIOJTHOW TTOBEPXHOCTHU TPSIMOM TPHU3MBI, IIOIA/b OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM HPU3MBI.
[Tnomans OGOKOBOI IOBEPXHOCTH M IIOBEPXHOCTH NPAaBHIBHOM NHpaMuAbl, TEOpeMa O IUIOMAAN YCEYEHHOH
nupamubl. [loustie 00 00béMe. OObEM IUPaMHUIBI, TIPU3IMBI.

[Tono6uele Tena B mpoctpancTBe. COOTHOLIEHUS MEX/Ty TUIOLIASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX
TelL

11 KJIACC

Tena BpaieHus

[unuaapudeckas TMOBEPXHOCTh, 00pa3ymolIve IMIHHAPUISCKOW TOBEPXHOCTH, OCh ITHIUHAPUIECKON
noBepxHOCTH. L{MIUHIP: OCHOBAaHUS W OOKOBas MOBEPXHOCTH, 0OPa3yIOMIas M OCh; IUIOMIAh OOKOBOW W IOJHOW
MTOBEPXHOCTH.

KoHndeckass MOBEpXHOCTh, OOpa3yloliie KOHHUYECKOH IMOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOM
noBepxHocTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3yloIias U OCh; ILIOMIATh OOKOBOH M ITOJHOW MOBEPXHOCTH.
Y ceu€HHBIM KOHYC: 00pa3yroIue U BBICOTa; OCHOBAHUS M OOKOBas IIOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AMaMeTp; TUIOIAlb MOBEpXHOCTH chephl. BzanMHoe pacmonioxkenue chepsl u
TUTOCKOCTH;, KacaTellbHasl IIIOCKOCTh K cdepe; mIomaas chepsl.

N300paskeHue TeN BpalllCHUs Ha TUIOCKOCTH. Pa3BépTka unMHApa U KOHYCA.

KomOunammm Tenm BpamieHHs W MHOTOTPAHHHKOB. MHOTOTpaHHHK, ONHCAaHHBIM OKOJO cdepsr; cdepa,
BITMCAHHAS B MHOTOTPAaHHUK, WM TEJIO BPAICHHS.

[onsitTue 00 o0vEMe. OcHOBHBIE cBoWicTBa 00BEMOB Tes. Teopema 00 00BEME NPSAMOYIOJIBHOTO
napajuieNienunesa u cieacTBus u3 He€. O0bEM mmnuHIpa, KoHyca. O0bEM 1apa U miomas chepsl.

ITono6HbIe Tena B pocTpancTBe. COOTHOMIEHUS MEXKIY TUIOMAASIME ITOBEPXHOCTEH, 00BEMaMH MTOTO0HBIX
TeJL



Ceuenus muwmHIpa (apauIeTbHO U MIEPIICHIUKYISIPHO OCH), CeUeHHs KOHYyca (TapauielbHOe OCHOBAHUIO U
MPOXOAIIee Yepe3 BEPIIUHY), CEUSHHUs 1apa.

BekTopbl 1 KOOPIUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTd M B mpoctpaHcTBe. CI0KEHHE U BBIYMTAHHUEC BEKTOPOB. YMHOXKCHHE BEKTOpa Ha
yucno. Pasnoxkenne Bekropa mo TpéM HEKOMIUIAaHAPHBIM BekTopaM. IIpaBuio mapasnenenunena. Pemienue 3anad,
CBSI3aHHBIX C MPUMEHEHHEM TPaBHJI IeHCTBHI ¢ BekTopamu. [IpsMoyronbHas cuctema KOOpANHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. [IpocTeiinme 3aqaun B KOOpAWHATAX. YTOJI MEXIy BekTopamu. CKaJIpHOC NMPOU3BEICHHE
BEKTOPOB. BhIUKCIIEHHE YIIIOB MEXKAY MPSIMBIMU ¥ TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ MU PEIICHUN
FEOMETPUYECKHX 3a/ad.

IINIAHUPYEMBIE PE3YJIbTATbBI
JIMIHOCTHBIE PE3YJIBTATbBI

JImgHOCTHEIE Pe3yIbTaThl OCBOSHHS MIPOTPAMMEBI YUeOHOTO mpeaMmera «MaTeMaTHKa XapaKTepH3yIOTCs:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMU OOYYAIOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O HJICHA
poccuiickoro o0miecTBa, MPEICTaBICHAEM 0 MaTEMaTHIECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUN, TPOUEAYp TpakJAaHCKOro ofmecTBa (BBIOOPHI, OMPOCHI W IIp.), YMCHHEM B3aWMOJCHCTBOBATH C
COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIMSIMH U Ha3HAYCHUEM.

ITaTpnoTnyeckoe BocnuTaHHe:

c(OPMHUPOBAHHOCTHIO POCCHHUCKON Tpa)kKTAaHCKOW HACHTHYHOCTH, YBOKEHHS K IPOIUIOMY M HACTOSIIEMY
POCCHICKON MaTeMAaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHUSM POCCUMCKHUX MATEMAaTUKOB U POCCUICKOM
MaTeMaTUYeCKOM IIKOJbI, K HCIOJb30BAaHHIO ATHUX JOCTH)KEHMH B JPYrHX HayKaX, TEXHOJIOTusX, cdepax
9KOHOMMKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHHMCKOTO Hapoia; c(hopMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS,
STHYECKOTO MOBEJACHMSA, CBA3aHHOTO C MPAKTHUYECKMM MPHUMEHEHHEM [OCTIDKEHHM HAyKH U AEATEIbHOCTBHIO
Y4EHOT0; 0CO3HAHMEM JIMYHOTO BKIIA/Ia B TIOCTPOCHUE YCTOHIHNBOTO OYIYIIEro.

JcTeTHYecKoe BOCIUTaHNe:

ACTETUYECKUM OTHOILIEHHWEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTH4eCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aJ1a4, pellieHUH, pacCy>KACHHI; BOCOPUUMUYUBOCTBIO K MAaTEMATUYECKUM acleKTaM pa3JIM4HbIX BUJOB UCKYCCTBaA.

PusnyecKoe BOCIATAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS IPUMEHSTh MaTeMaTHYECKUE 3HAHUSI B HHTEPEcax 370pOBOTO M O€30MacHOro
o0pasa KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO (3I0POBOE MUTAHKE, COANAHCHPOBAHHBIN PEKUM
3aHATHA W OTABIXa, PEryJsipHas (U3MUEcKas aKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUWS, IPU 3aHATHIX
CIIOPTUBHO-03/JOPOBUTEIBHON EATENBHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TpYyHdYy, OCO3HAaHHEM LEHHOCTH TPYIOIIOOMS; HMHTEPECOM K pa3IM4YHBIM cdepam
Mpo¢eCCHOHANBHON eATENIFHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOH W e€ NPHIOKEHHSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIN BHIOOp Oyaymied mpodeccuu M peaanu30BhIBATh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI, TOTOBHOCTBHIO H
CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSIKEHUH BCEH KHU3HHU; TOTOBHOCTBIO
K aKTUBHOMY y4YaCTHIO B PELIEHUU NPAKTUYECKUX 33/a4 MaTEMAaTU4eCKOM HalpaBIEHHOCTH.

JKo0J0rn4YecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO OIKOJOTUYECKOH KYJIBTYpHl, IOHHMAaHWUEM BIMSHHS COLMAIbLHO-DKOHOMHYECKUX
MPOLIECCOB Ha COCTOSTHHUE NPHPOJHON M COIMAIBbHON Cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa 3KOJIOTHYECKUX
npobieM; opHeHTanuel Ha NMPUMEHEHHe MAaTeMaTHYeCKUX 3HAHUH IS pelleHHs 3a7ad B OOJIACTH OKpYKAIoUIeH
Cpensl, IITAaHWPOBAHUS MTOCTYTIKOB M OIICHKH MX BO3MOXHBIX MOCIIEACTBHN JJIs1 OKPYIKAIOMIEH CpeIbL.

IlenHOCTH HAYYHOT 0 NO3HAHMSA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH H
0OIIIeCTBEHHOH MPAaKTUKH, TOHAMaHHEM MaTeMaTHUECKON HAayKH Kak c(ephl YeTOBEUCCKOHN NESTETBHOCTH, 3TAIIOB
e€ pa3BUTHS M 3HAYMMOCTU AT Pa3BUTHs LUBUIM3ALUM; OBIAJCHHEM S3bIKOM MaTeMaTHKM U MaTeMaTH4YecKOn
KyJIbTYypOoll KakK CpEJICTBOM IO3HAaHMA MHPA; FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYIO M HUCCIEN0BATEIbCKYIO
JIeATENbHOCTh UHIAMBUYaJIbHO U B IPYIIIIE.



METANPEJMETHBIE PE3YJIbTATBI

MeranpenMerHble  pe3ysibTaThl  OCBOGHHMS ~ HporpaMMbl  ydeOHoro  mpeamera — «MaremaThka»
XapaKTepU3ylOTCsl  OBJAJCHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OCUCMGUSIMY,  YHUBEPCATbHLIMU
KOMMYHUKATMUSHBIMU OeliCIEUAMU, VHUBEPCATbHBIMU PeSYIAMUSHBIMU 0eliCEUAMU.

1) Vuusepcanvuvie nosnasamenvuvie Oeiicmsus, obecneuusarom Gopmuposanue 6a306bIX KOSHUMUEHBIX
npoyeccog 00yuaiowuxcs (0ceoenue Memooos NOSHAHUA OKPYICAIOuje20 Mupa; HnpumMeHeHue JN02UYEeCKUXx,
uccie008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble Jlornueckue AeicTBUA:

BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTHYeCKUX OOBEKTOB, ITOHATHH,
OTHOIIGHWH MEXIy TIOHATUSIMHU; (OpPMYJIMPOBAaTh  ONpEJACNICHHS IIOHATHH;  yCTaHABJIMBATh
CYIIECTBEHHbIH NPU3HAK KIACCU(HKAIMH, OCHOBAHUS JUI1 OOOOLICHHMS M CpPaBHEHUS, KPHUTCPUH
MPOBOJUMOTIO aHANIN3A;

BOCIPUHHMMATh, (JOPMYJIUPOBATh U MPEOOPa30BbIBATh CY)KICHUS: YTBEPAUTEIbHBIC M OTPULATEIbHBIC,
€IMHUYHBIE, YaCTHBIC U 00IINE; YCIOBHEIC;

BBIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W NPOTHBOpEYMs B (akTax, NaHHBIX,
HaOMNIOAGHUSX W YTBEPXKICHMSX; Mpe/ularaTb KPUTEPUM [UIs BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUIL;

JIeTaTh BBIBOJBI C HMCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTUBHBIX yMO3aKJIIOUECHHH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;

MPOBOIUTH CaMOCTOSATENIBHO JIOKA3aTENbCTBA MATEMAaTHYECKHX YTBEpXKIEHUM (IpsMble U OT
MPOTHUBHOTO), BBICTPaWBaTh apryMEHTAIMIO, NPHBOJUTH NPHMEPHl M KOHTPIPHMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BBIBOJBI;

BBIOMPATh CIIOCO0 peureHus yueOHOH 3aiaun (CpaBHUBATH HECKOJIBKO BapHaHTOB pELICHUs, BHIOMpATh
HanOosee MoIXOSIIIHH C yYETOM CaMOCTOSTENILHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ncciieqoBarebCcKue qeiicTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCICIOBATEIbCKHIA HWHCTPYMEHT IO3HAHUS, (HOPMYJIHPOBATH BOMPOCHI,
(ukcupyrolme NpoTUBOPEYre, MPodIEeMy, YCTAHABIUBATHL HCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MMO3UIIUI0, MHEHUE;

MPOBOIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA 3KCIICPUMEHT, KCCICIOBAHUE [0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHHs, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMH, [TPOLIECCAMU;

CaMOCTOSTEIILHO (POPMYIIHPOBATH OOOOIICHUS ¥ BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOICHHUS,
HCCIIEI0BaHMSA, OLICHUBATh TOCTOBEPHOCTH ITOJIyUYEHHBIX PE3YNbTAaTOB, BBIBOJIOB U 00OO0IIECHHI];
MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKIKE BBIIBUIAThH MPEANOIOKEHHS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

2)

BBISBJIATH Je(UINTH MH(GOPMAIMHY, JAHHBIX, HEOOXOAMMBIX IUISi OTBETA HA BONPOC M JUISl PEICHHUS
3ajauy;

BbIOMpaTh MHGOPMAIMIO W3 WMCTOYHHUKOB PAa3JIMYHBIX THUIIOB, aHAIM3HPOBATH, CHCTEMAaTH3UPOBATH U
HHTEPIPETHPOBATH HHOOPMAIIHIO PA3IMIHBIX BUIOB U (HOPM IIPEICTABICHHUS,

CTPYKTYpHpOBaTh HMHQPOPMAIMIO, TPEICTaBIATh, €€ B pasiUyHbIX (QopMax, WUIIOCTPUPOBATh
rpadudecku;

OIIEHUBATh HAIEKHOCTh HHPOPMALIUH TT0 CAMOCTOSITEBHO CHOPMYTHPOBAHHBIM KPUTEPHIM.
Yuusepcanvnvie Kommynukamuensle Oeticmsus, o06ecnedugaiom Cc@OPMUPOBAHHOCHb COYUANLHBIX

HABbLIKOB 06yqa}0u;uxCﬂ.
Oomenue:

BOCIIPHHUAMATh U ()OPMYIIHPOBATH CY)KJCHHS B COOTBETCTBHH C YCIOBUSMH U ICISMH OOILICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX U MHUCHMCHHBIX TEKCTaX, JaBATh MOSCHCHUS
10 X0y peIIeHH 3aJa9i, KOMMEHTHPOBATH ITOTyICHHBIH PE3yIbTaT;

B Xoxe OOCYXIEHHS 3a1aBaTh BOMPOCH IO CYIIECTBY OOCYXTaeMOH TEeMBI, MpOOJIEeMBI, pemaeMoit
3a/laud, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOMCK PELICHHS, COIOCTABIAATH CBOHM CYXICHHS C
CYXKJCHUSIMH JPYIHX YYaCTHHKOB JHalora, OOHApPYXHBATh pa3iWdhe M CXOICTBO IIO3WIHMHA; B
KOPPEKTHOH (hopMe popMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,



®  TIPEIACTABIATH PE3YNbTAThl PEHICHUS 33/1a4u, SKCIIEPUMEHTA, UCCIEIOBAHMUS, MIPOCKTA; CAMOCTOSATEIBHO
BBIOMPATH (popMaT BHICTYIIICHUS ¢ YIETOM 3aJad MPE3CHTALMHA 1 0COOCHHOCTEH ayANTOPHUH.

CoTpyaHU4eCTBO:

® TOHMMaTh W KCIOJb30BaTh NPEHMYILIECTBA KOMAaHJHOW W WHAWBUIYaJbHOW DPabOTHI NpU pEIICHUH
y4eOHBIX 3a/a4; MPUHIMATH IIEJb COBMECTHOH AEATEIBHOCTH, MIAHUPOBATH OPTaHU3ALUI0 COBMECTHOM
paboThI, pacmpenensTh BHABI PalOT, TOTOBAPHBATHCS, OOCYKIAaTh MPOIECC M PE3yibTaT padOTHI;
0000111aTh MHEHHUS HECKOJIBKUX JIFOEH;

e  yYacTBOBaTh B TPYMIIOBHIX (opMax paboTel (0OCYyX meHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD) U
WHBIC); BBIIOJHATH CBOI 4YacTb pabOTHl M KOOPAWHHPOBATH CBOM JCHCTBHA C IPYTHMH YJICHAMH
KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOLIMH MPOIYKT IO KPUTEPHSM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMH B3aUMOAEHCTBUSI.

3) Vhusepcanvnvie pezynamuenvie Oeilicmaus, odecnewusarom GopmMuposanue CMuICI08bIX YCMAHOBOK U

JICUZHEHHBIX HABIKOG IUYHOCIU.

Camoopranusanus:

L4 COCTaBJIAThH IJIaH, aJITOPUTM PCUHICHUA 3a/1a4u, BI)I6I/IpaTI) croco0 peuicHus ¢ y‘-IéTOM UMCHOIINXCA
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEILICHUI C
y4€TOM HOBOH MH(OPMALHH.

CaMOKOHTPOJIb:

e BIANETh HABBIKAMHM IIO3HABAaTEJFHOH pe(IeKcHd Kak OCO3HAHUS COBEPIIAEMBIX IEHCTBUH W
MBICIIUTENBHBIX TIPOIECCOB, MX PE3YNbTAaTOB; BIAJETh CIIOCO0aMH CaMOIPOBEPKH, CaMOKOHTPOJIS
npolecca U pe3ybTaTa pelleHHs MaTeMaTHYeCKOH 3a1auH;

e  TpenBHAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHWH 3aJadl, BHOCHTh KOPPEKTHUBBI B
JeATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HAaWJEHHBIX OIIMOOK, BBIBICHHBIX
TPYIAHOCTEH;

L4 OLICHUBATHL COOTBCTCTBUE pE3yjibTaTa LEJIW W YCIOBUAM, OOBSICHITE MMPUYHHBI JOCTUIXCHUA WU
HEJIOCTIKEHUSI PEe3yJbTaTOB AEATEIBHOCTH, HAXOJUTh OIIMOKY, AaBaTh OIEHKY INPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBath MOHATHAMH: TOUYKA, IPSIMasi, INIOCKOCTb.

HpI/IMeHSITI) AKCHOMBI CTEPCOMETPUU U CIICACTBUA U3 HUX TPU PEHICHUU TCOMETPHUUICCKUX 3aaa4.

OnepupoBaTh MOHATHAMMU: TAPAITFHOCTh U NEPHEHIUKYISIPHOCTD IPSMBIX U IUIOCKOCTEH.

KnaccuduimpoBats B3anMHOE pacloIoKeHUe MPSIMBIX U IDIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh HOHATHSAMH: JABYTPAHHBIM YTOJ, TPaHW MABYTPAaHHOTO yTria, pedpo ABYTPAaHHOTO VIJa;
JIMHEMHBIN yroJl ABYIPaHHOTO YIJIa; IpaJyCHas Mepa JBYTPaHHOIO yria.

OmnepupoBaTh TOHATHSIMU: MHOTOTPAHHUK, BBITYKJIBIH M HEBBINYKJIBIH MHOTOTPaHHHK, 3JIEMEHTHI
MHOTOTPaHHUKA, NPaBHIbHBIH MHOTOTPaHHUK.

Pacno3naBaTe OCHOBHEBIE BUABI MHOTOTPAHHUKOB (HI/IpaMI/IIIa; mpusma, HpﬂMOyFOHBHblﬁ napajiiCJICIuIed,
Ky0).

KnaccuduimpoBaTs MHOTOTpaHHHUKH, BEIOMPAsi OCHOBAHUS JUIS KJIAaCCU(HUKALMK (BBITYKJIbIE M HEBBITYKJIbIE
MHOTOI'paHHUKHU; MIPABUIIbHBIC MHOT'OTPAHHUKH, IIPAMBIC 1 HAKIIOHHBIC ITPU3MBI, napannenem/meam).

OHCpHpOBaTB TMOHATHUAMMU: CEKyIIas MIOCKOCTb, CCUCHUEC MHOT'OI'PaHHUKOB.

OOBSICHATD NPUHLIUITEI TOCTPOEHHS CEYCHUH, HCIIOIb3YS METO/ CIIEJIOB.

CTpOI/ITL CCUCHUA MHOTOTPAHHHMKOB MECTOJIOM CJIEAOB, BBIINIOJHATH (BBIHOCHBIG) IIJIOCKHUE YCPTEXKU U3
PHUCYHKOB ITPOCTHIX O0BEMHBIX PUTYp: BHJ CBEPXY, COOKY, CHH3Y.

PemaTe 3amauM Ha HaXOXICHHE T€OMETPUYECKMX BEJIMYMH IO OOpaslaM MM alropuTMaM, HMpPUMEHSsS
W3BECTHBIE AHAIMTHYECKUE METOIbl INPH PELICHWH CTaHJapTHBIX MaTeMaTHYeCKUX 3ajJad Ha BbIYMCIICHUC
paccTOSIHUN MEXIYy ABYMS TOYKaMH, OT TOYKH IO MPSAMOH, OT TOYKH IO IUIOCKOCTH, MEXKAY CKPEUIHMBAIOITAMIUCS
TPSAMBIMH.

Pemate 3amaun Ha HaXOXIICHHE T'€OMETPUYECKMX BEIMYMH MO 00paslaM WM aJropuTMam, HpUMEHSs
W3BECTHHIC AHANWTHYECKHWE METOIBI MPH PEUICHWH CTaHAAPTHBIX MAaTeMaTHYECKMX 3a7ad Ha BEIUYHCIICHHE YTIIOB
MEXIy CKPEUIMBAIONUMHUCS IPSIMBIMH, MEXIY MPSIMOI U TNIOCKOCTHIO, MEX/Y IUTIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Boruucnsate 00bEMBI M IUIOMIAM MTOBEPXHOCTEH MHOTOTPAHHHMKOB (TMpH3Ma, MUpPaMHIa) ¢ NPUMEHCHHEM
(hopMy1; BEIYUCIISITE COOTHOIIEHUST MEXKTy TIOIIAASIMHU TOBEPXHOCTEH, 00bEMaMH TOJOOHBIX MHOTOTPaHHHUKOB.

OnepupoBath MOHATUAMU: CUMMETPHSI B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3Bnexath, MpeoOpa3oBbIBATE U MHTEPIPETHPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUIECKUX
(urypax, IpenCcTaBICHHYIO Ha YePTEXKaX U PUCYHKAX.

[IpumensaTs TreoMeTpuueckue (akThl Ul PpEIIeHHs CTEePEOMETPUYECKUX 3a/ad, IPEIIoJiararoix
HECKOJIBKO IIIar0B PELICHUs, €CIH YCIOBHS IPUMEHEHUS 3aJaHbI B SIBHOW opMe.

[IpumenATh mpocTEHIINE NPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI TIPH
pelIeHUH CTePEOMETPUUECKUX 3ajiau.

IIpuBoaUTE MpUMEPH! MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KHU3HU, PACIO3HABATh NPOSBICHUE
3aKOHOB T€OMETPUH B HCKYCCTBE.

IIpuMeHsATh NONyYeHHBIE 3HAHMA HA TPAKTUKE: AaHAIU3UPOBATh peEaJbHbIE CUTyallUd M TNPHUMEHATh
M3y4YEHHbIC MOHATHS B MPOIECCe MIOMCKA PELICHHsT MaTeMaTH4ecKu chOpMyIMPOBaHHOI NPOOIEMBI, MOJEIHPOBATH
peanbHbIe CUTYalllH HA SI3BIKE TEOMETPHH, HCCIIEI0BATh TOCTPOSHHBIE MOIEIH C HCIOIb30BaHUEM T'€OMETPHUECKUX
NOHATHH W TeopeM, ammapara anreOppl; pemars MNpaKTHYeCKHUe 3aJadd, CBA3aHHBIE C HAXO0XKICHHUEM
TreOMETPHUYECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh MOHATHSIMHU: LWIMHIPHYECKAs MMOBEPXHOCTh, 00Opa3ylole UIMHAPHYECKON MOBEPXHOCTH;
IWJIMHAP; KOHUYIECKas TIOBEPXHOCTh, 00pa3yromie KOHNIECKOI MOBEPXHOCTH, KOHYC; cheprieckasi TOBEPXHOCTb.

Pacrnio3HaBaTh Tena BpamieHus (MWIKHADP, KOHYC, cdepa u map).

OOBSICHATD CIIOCOOBI OTYUSHHUS TEJI BPAIICHHS.

KnaccudummpoaTs B3aMHOE pacrioyioxkeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMH: IIAPOBOI CErMEHT, OCHOBAHHE CEIMEHTAa, BBICOTa CETMEHTa; IIapOBOW CIOM,
OCHOBAHHE IIAPOBOI0 CJIOSI, BEICOTA IIIAPOBOTO CJIOS; MAPOBOH CEKTOP.

Brruncnare 00BEMBI M IUIOIIAAM IMTOBEPXHOCTEH TeN BPAIICHUS, T€OMETPUYECKUX Tel C IMPUMEHEHHEM
thopmy.

OnepupoBarh MOHSITHUSMH: MHOT'OTPaHHHK, BIIMCAHHBII B cdepy W ONMUCaHHBIH OKoJO cdepsl; chepa,
BITMCAHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAICHUS.

BBIUUCIATE COOTHOMIEHNS MEXKY IUIOMAASIMH MTOBEPXHOCTEH U 00bEMaMK TTOZOOHBIX TeEJI.

N3o0paxaTs n3ydaemble GUTyphl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrINoHATE (BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATH M NPEOOPa30BBIBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
(urypax, IpeAcTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AEHCTBUSI CHOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOKEHHsI BEKTOpa Ha 4YHCIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1aJaf0T.

IIpumensaTh NpaBUiIO NapauieIenunena.

OnepupoBaTb NOHATUSAMH: AE€KapTOBbI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAYy BEKTOpaMHM, CKaIIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILTaHAPHBIE BEKTOPEI.

HaxonuTe cymMMy BEKTOpOB M INpPOU3BEICHHE BEKTOpa Ha YHCIO, Yrol MEXAy BEKTOpPaMH, CKaJIIpHOE
MPOU3BECHNUE, PACKIIAIbIBATh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B IEKaPTOBOM CHCTEME KOOP/IMHAT.

[IpumensaTs reomeTpudeckne (aKTBl U PEIICHHS CTEPEOMETPUYECKHX 3ajad, IPEAIoNIaTraoninx
HECKOJIbKO IIaroB PELICHUs, €CIM YCIOBHS IPUMEHEHUS 3aaHbl B IBHOW (opMe.

PemaTs npocreiimme reoMeTpUIECKUE 33/1a41 Ha IPIMEHEHUE BEKTOPHO-KOOPHMHATHOTO METOA.

PemaTs 3amaun Ha JOKA3aTEIBCTBO MAaTEMAaTHUECKUX OTHOIMICHUH M HAXO0XICHUE TEOMETPUUECCKUX BEITMIHH
10 00pa3laM WK ajlropuT™Mam, IIPUMEHSsT U3BECTHBIE METOJIbI P PELICHUH CTaHAPTHBIX MAaTEMaTHYECKHX 3a1ad.

IIpuMeHsTh mpocTellnre HOpOorpaMMHBIE CPEACTBA M ANEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MpU
PELICHNH CTEPEOMETPHUECKHX 3a1ad.



[IpuBOoANTE TPUMEPHI MAaTEMaTHYECKIX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HH, PACTIO3HABATH MPOSBICHUE
3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATh TMONyYeHHbIE 3HAHMS Ha NPAKTHKE: aHAJIM3UPOBATh peajibHble CHTyallMM W IPUMEHSATh
M3y4YEHHbIE TMIOHATHS B TPOIEcce TOMCKA PELICHHUs] MaTeMaTHYEeCKH ChOpMYIMPOBAHHON MPOOIJIEMBI, MOJIETUPOBATh
peanbHBIe CHTYaIluH Ha S3bIKE TEOMETPUH, HCCIIE0BATh IIOCTPOCHHBIE MOACTH C UCTIOIB30BaHIEM T'€OMETPHIECKUX
MOHATHH ¥ TeopeM, ammapara anreOppl; pemarh IPaKTHYeCKHe 3aJadd, CBsA3aHHBIE C HAXOXKICHHEM
TEeOMETPUYECKUX BEIUIHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHnoBaHue pa3jenoB U TeM (uudposbie)
KonrposabHbie Ipakrnuyeckue
n/n NPOrpaMMelI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Bgenenue B crepeoMeTputo 12
s [IpsiMBIe ¥ TIIIOCKOCTH B IPOCTPAHCTBE. 14 1
[TapannensHOCTh MPSAMBIX M INTIOCKOCTEH
3 IlepneHauKyIApHOCTD MPSIMBIX U IJIOCKOCTEH 14
4 VYriibl MEXIY NPSIMBIMU U INIOCKOCTSIMU 12 1
5 MHororpanHuku 13 1
6 O0BEMBI MHOTOTPAaHHUKOB 11 1
7 IloBTOpEHME: CeYeHMs], pACCTOSHUS U YIJIbI 9 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 85 5 0




IIOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

n/n

Tema ypoka

Bgenenne B crepeomerpuio (124acos)

KosuyecTBO 4acoB

Bcero

KonrtpoabHbie
pa6oTsI

JlomaiHee 3a1aHue

JlaTa usydyenus

Ilnan.

dakr.

JJeKTpoHHbIe HU(POBLIE
o0pa3oBaTelbHbIE PecypChbl

OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
mpsiMasi, TWIOCKOCTh, IPOCTPAHCTBO. [IpaBuia
U300paXKEHUS Ha PHCYHKAX: H300PaXKEHHUs.
ITOCKOCTEH, MApaIIENbHBIX MPSMBIX
(OTPE3KOB), CEpPEAMHBI OTPE3Ka

Tlonsitus: TIepeceKaromuecs mI0CKoCTH,
NEPECEKAIOIIUECH TIPpsiMast U IIJIOCKOCTh

Tlonsitus: TIepeceKaromuecs mIoCKoCTu,
NEPECEKAOIIMEC NIPsAMasi U MIOCKOCTh

3HAKOMCTBO C MHOI'OI'paHHHUKaMH,
M306pa>1<e1—me MHOI'OI'paHHHUKOB Ha pUCYHKax,
Ha MPOCKIHUOHHBIX YEPTEKAX

HauaneHble cBenieHus o0 KyOe 1 nupaMmue, ux
pa3BépTku u Mozenu. CeueHus
MHOTOTPaHHUKOB

HauaneHble cBeeHus 0 KyOe U TIpaMuie, ux
pa3BépTku u Mozenu. CeueHns
MHOTOTPaHHUKOB

TTonsiTie 06 aKCHOMATHYECKOM TIOCTPOCHNH
CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH U
CIICACTBUA U3 HUX

TonsiTie 06 aKCHOMATHYECKOM OCTPOCHHU
CTEpPEOMETPHHU: aKCHOMBI CTEPEOMETPUH 1
CIICICTBUS U3 HUX

TTonsiTie 06 aKCHOMATHYECKOM TIOCTPOCHNH
CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH U
CIICACTBHUS U3 HUX

10

11

TTonsiTie 06 aKCHOMATHYECKOM TIOCTPOCHUH
CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH U
CJIICACTBHUA U3 HUX

12

IIpsiMble 1 MI0CKOCTH B MpocTpaHcTBe. IlapajuielbHOCTH NPAMBIX M IUIOCKOcTel (14 yacoB)




B3auMHOe pactonoxeHue MpsMbIX B
13 MPOCTPAHCTBE: IEPECEKAIOIINECS,
napasuieNbHbIC U CKPEeLIMBAOIINECS IPSIMbIC

[TapamienbHOCTh NPSIMBIX U MIJIOCKOCTEH B
14 TIPOCTPAHCTBE: MapajlieibHbIe IPSIMbIC B
TIPOCTPAHCTBE; MApAJIEIbHOCTD TPEX MPSAMBIX

HapaJ’IJ’IeJ'II:HOCTL NPAMBIX 1 IJIOCKOCTEH B

15 npoctpaHcTse: [lapamienbHOCTb NPsAMON 1
IUIOCKOCTH

16 YTuIBl ¢ COHAIPaBIEHHBIMU CTOPOHAMH

17 Yroa Mexay NPSIMBIMU B IPOCTPAHCTBE

18 Yron Mexy IpSMBIMHI B IPOCTPAHCTBE

TTapaniensHOCTh MIIOCKOCTEH: MapasiebHble

19
ILIOCKOCTH
20 CBoiicTBa napauienbHbIX IIOCKOCTEH
21 Ipocrteiine npocTpaHcTBEHHBIE QUTYPHI HA
TIOCKOCTH: TETPadIp, KyO, mapasuienenumnes
22 TlocTpoenue ceuenuit
23 Tloctpoenne ceueHunit
24
25
KonTponbnast pabota mo teme "[psimbie u
26 IJIOCKOCTH B ipocTpaHcTBe. [TapannensHocTh

MPSIMBIX ¥ TUIOCKOCTEN"

TlepneHAMKYIAPHOCTH NPSAMBIX M IUI0cKOcTel (14 yacoB)

TlepnenanKyIIpPHOCTB MPSIMOM U TJIOCKOCTHU:

2 NepIeHIUKYIIPHBIE IPSMbIE B IPOCTPAHCTBE
5 TIpstMble mapasuIensHbe U
8 TIePIICHIUKYIIPHBIE K TNIOCKOCTH

29 TIpsiMble mapasuienbHbIe 1
NepIeHIUKYIIPHBIE K INIOCKOCTH

30 TIpu3HaK neprneHANKYISIPHOCTH NPSIMOH 1
TIIOCKOCTH

31 IIpu3Hak neprneHAuKyIIpHOCTH NPSMON 1
TIIOCKOCTH

19 Teopema o npsiMO¥ TIEPNEHUKYIAPHOMI
TJIOCKOCTH

133 Teopema o npsiMoii epHeHANKYIAPHON

TIJIOCKOCTH

34 Teopema o mpsAMoi epneHANKYIAPHON




TIIOCKOCTH

HepHCH,IlHKyJ'Iﬂp Y HaKJIOHHBIE: PACCTOSIHUE

35 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
MPSIMOH 10 TNIOCKOCTU
IleprieHauKyIIsp ¥ HAKJIOHHBIE: PACCTOSIHUE
36 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
TIPAMOIA 10 MIIOCKOCTH
IlepnieHaAnKyISp U HAKIOHHBIE: PACCTOSHHE
37 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHHE OT
MPSIMOM 10 TIIOCKOCTU
IleprieHauKyIIsp ¥ HAKJIOHHBIE: PACCTOSIHUE
38 OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE OT
TIPAMOM JI0 MIOCKOCTH
39
40

Yrabl Mexkay NPAMBIMH M II0cKocTsIMH (12 yacoB)

YTuIBl B IPOCTPAHCTBE: YTOJI MEXY IPSAMOM

41
7 TUIOCKOCTBIO

4 JIBYrpaHHbIi yroJ, JIMHEHHbIH yroi
JIBYTPaHHOTO yIiIa

43 JIByrpaHHbIi yro, IMHEHHBIH yron
JIBYTPaHHOTO yria

44 TlepnenanKyISpHOCTH IUIOCKOCTEH: TIPU3HAK
TIePIeHIUKYIIPHOCTH ABYX IIOCKOCTEH

45 TepnenaMKynApHOCTB MIOCKOCTEH: l'IpI:I3HaK
TIepIEeHMKYIISIPHOCTH JIBYX TIOCKOCTEH

46 TlepnenaAMKyISPHOCTH IUIOCKOCTEH: TIPU3HAK
TIePIeHIUKYIIPHOCTH ABYX IIOCKOCTEH

47 Teopema o0 TPEX NepHEHANKYIISPAX

48 Teopema o TPEX MepreHUKYIAPaX

49 Teopema o0 TPEX NepHEHANKYIISPAX

50

51
KonTponsuast paboTa mo Temam

52 «[TepneHANKyISPHOCTD NPAMBIX U
TIIOCKOCTEN» M «YTJIBI MEKLy IPSIMBIMHU U
TIIOCKOCTSIMI

MHororpannuku (13 yacon)
53 IlonsTHE MHOrOrpaHHHKA, OCHOBHBIE

OJIEMEHTBI MHOI'OI'PaHHHMKA, BBIITYKJIBIC U




HEBBIITYKJIbBIE MHOTOTPAaHHUKH, pasBépTKa
MHOT'OrpaHHUKa

54

55

IIpusma: n-yronpHasi Ipu3Ma; TpaHu U
OCHOBAHHUS IPH3MBI; IPsIMast 1 HAKJIOHHASI
TIpU3MBL; OOKOBas H IOJIHASI IOBEPXHOCTH
TIPU3MBI

Tapannenenunen, npsMOYroabHbIH
napauleNenune]] i ero CBOUCTBa

56

IIupamua: n-yronbHasi IUpaMuza, TpaHu U
OCHOBaHHE IHPaMUJIBI; OOKOBAS U MOJIHAS
TOBEPXHOCTb TUPAMUJIBL; IPABUIIbHAS U
yceuéHHas nupamuja

57

58

59

IIpaBuIIbHBIE MHOTOTPAaHHUKU: IIOHITUE
NPAaBUILHOTO MHOTOTIPAHHMKA; TIPaBUIIbHAS
NpU3Ma U NpaBUIbHAs TUPAMUIA;
NpaBUWIbHAS TPEYroJibHAs IUPAMUIA 1
NIpaBWIBHBIN TeTpasap; Kyo

IpencrapieHne 0 MPaBHILHBIX
MHOTOTPAaHHHKAX: OKTadp, JOACKadIP U
HMKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIBHO TOUKHU, IPIMOH, IIOCKOCTH.
OneMeHTbl CHMMETPUH B MHPaMUAAX,
napajieNnenuneax, NpaBuiIbHbIX
MHOTOTPaHHHUKAX

60

61

62

BeIumciieHne 371eMEHTOB MHOTOTPAaHHHKOB:
p&Opa, THaroHaIIv, YIiIbl

IInomans 6OKOBOW MOBEPXHOCTH U TOTHOM
TOBEPXHOCTH MPSAMOI IPU3MBI, IIOIIA/b
OCHOBaHHI1, TeopeMa 0 OOKOBOI MOBEPXHOCTH
TIPSMOM ITPU3MBI

TInomans 6OKOBOH MOBEPXHOCTH U
TOBEPXHOCTH MPABUIbHON MTUPAMUJIbI,
TeopeMa O IO OOKOBOI MOBEPXHOCTU
yCeu€HHOM nMupaMuabl

63
64

65

Kontponbhas pabora no teme
«MHOTrOrpaHHUKI»

O0bémbl MHOTOrpanHukoB(11 yacoB)

66

TTonsitue 06 06BEME




67

O06BEM UpaMuIbI

1
68 OO6BEM UpaMuIbI 1
69 O06BEM UpaMuIbI 1
70 O06BEM UpaMuIbI 1
71 O0BEM IpHU3MBL 1
72 O06BEM IIPU3MBL 1
73 O0BEM IpHU3MBL 1
74
75
76 KonTponsnast pabota mo teme "O0bEMBL |

TloBTOpeHMe: ceyeHHs, PACCTOSIHUS U YIJIbI (9 YacoB)

MHOTOTPaHHUKOB"

77

78

79

80

81
ToBTOpeHnue, 0600mIeHNe CHCTeMaTH3AHSA

82 3HaHui. [locTpoeHue ceuenmii B 1
MHOTOIpaHHUKE
ToBTOpeHnue, 0600mIeHNEe CHCTeMaTH3AIHSA
3HaHUN. Beruncienne paccTosiHuil: Mex Iy

83 JIBYMs1 TOUKAMH, OT TOUKH JI0 IIPSIMOii, OT 1
TOYKH JIO TNIOCKOCTH, MEKLY
CKPEIHBAIOIINMICS TIPIMBIMU

84 HWrorosast KOHTpoIbHAs paboTa 1
ToBTOpenue, 0600mIeHNEe CHCTeMaTH3aAIHSA
3HaHUH. Berauciaenne yrnos: Mexmy

85 CKPEIIMBAIOIIUMHUCS MPIMBIMH, MEXITY 1

MIPSMOM U TIIIOCKOCTBIO, IBYTPAHHBIX YITIOB,
YIJIOB MEXIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

85




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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