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IHHOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHoro kypca «l'eomerpusi» ©0a30BOrO YpOBHS s
obydatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTEeNBLHOIO CTaHJApTa cpeaHero oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHUH, MPEIBSBIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, W TPaJIUIHA
poccuiickoro oopazoBanus. Peanuzamus nporpaMMbl 00€CIIEUnBaeT OBIAJCHUE KIFOUEBBIMU
KOMIICTCHIUAMU, COCTAaBJIAOIIUMU OCHOBY JJISL CaMOpPa3BUTHUA )41 HCIIPCPBIBHOT'O
00pa3oBaHMsl, [IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IUYHOCTHOTO M ITO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTU O00YYarOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydueOHOro Kypca reoMeTpUM Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
00yCIIOBJIEHAa MPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX U IMPEIMETHBIX Pe3yJIbTaTOB
Oo0y4eHHs TEOMETPUHM B  HANPABICHWH JIMYHOCTHOTO  pa3BUTHS  OOYyYarOIIUXCH,
dbopmupoBaHus (QYHKIIMOHAIBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTH, W3YYEHHUS APYTHX
y4eOHBIX TUCHUIUIMH. PazButre y 00y4aromuxcs NpaBUiIbHBIX MPEACTaBICHUN O CYITHOCTH
U MPOUCXOXKJICHUH T'€OMETPUUYECKUX abCTpaKkiuii, COOTHOLIEHUU PEAbHOTO U HJICANBbHOTO,
XapaKkTepe OTPAKEHUsT MAaTEMaTHYECKOW HAyKOM SBJICHUM M IPOLECCOB PEAIBHOIO MHPA,
MECTE F'€OMETPUU B CUCTEME HAayK M POJIM MATEMaTHYECKOI'O0 MOJEIUPOBAaHUS B HAyUYHOM
MO3HAHUM M B TMPAKTUKE CHOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yydaluxcs, a TakKe KauyecTB MBIILICHUS, HEOOXOMUMBIX [UIsl afanTallud B COBPEMEHHOM
o01ecTBe.

I'eomeTpus siBasieTcss OAHMM U3 0a30BBIX IPEIMETOB HA YPOBHE CpPEAHEro OOIIEro
00pa3oBaHMs, TaK Kak 00ecrieyuBaeT BO3MOKHOCTh M3YUEHUs KaK JUCLUIUINH €CTECTBEHHO-
HAy4YHOU HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, POPMUPYEMOE MPU U3YUYCHUH OOYYAIOIIUMUCS TTOHSITUWHBIX
OCHOB T€OMETPUHM U IOCTPOCHHUM ILEMOYKM JIOTHYECKHX YTBEP)KICHUI B XOJ€ pelIeHUS
F€OMETPUUYECKUX 3aJad, YMEHHE BBIJIBUTaThb M OINPOBEPraTrh TUIIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAy4YHOIr'O ILIMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B IMPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO POJb BO BCEX
o0yacTax esTeNbHOCTH deroBeka. OpueHTaIusl 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE00XO0/IMMOE YCJIOBHE €r0 COLUAIBHOrO OBITHS, (hopMa OTPAKEHUS OKPYXKAIOIEro Mupa,
yCIOBHE YCIENIHOTO TIO3HAHUS M AaKTHUBHOIO MpeoOpa3oBaHUs JEHCTBUTENBHOCTH.
OnepupoBaHre TMPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAWHSET pa3HbIe BHABI YUeOHOU u
TPYJOBOU AESTEIBHOCTH, SBJISAETCS OJHUM M3 MPO(PECcCHOHATBHO BaKHBIX KA4eCTB, IOITOMY
aKkTyallbHa 3a/a4a (OpPMHUpPOBaHUS y OOydaIOIUXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS Kak
Pa3sHOBUIHOCTH OOpa3sHOrO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K
MIPAKTUYECKON JAESITEIbHOCTH MO MHOTUM HaIPaBJICHUSIM.

Ilenp ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHuss — o0meoOpa3oBaTelbHOE W OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Uepe3
o0ecriedyeHne  BO3MOXKHOCTU  NPHOOpPETeHHsT M HCIOJB30BAaHHUS ~ CHCTEMAaTUYECKHX
reOMEeTPUYECKUX 3HAHUM U eHCTBUH, crieln(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO



MPOJOIDKEHHST 00pa3oBaHUSI IO  CIEIHATBHOCTSIM, HE CBSI3aHHBIM C  TPUKJIAHBIM
UCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma mo reomeTrpuu Ha 0a30BOM YpOBHE NpeAHA3HAYCHA JUIS OOYYaroIIUXCs
CpeIHEH MIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIHHBIX 3aTPyJHEHUN Ha YPOBHE OCHOBHOTO
obmero oopa3oBanus. Takum 00pa3om, oOydaronrecs Ha 6a30BOM YPOBHE JOJIKHBI OCBOHTH
o0IIMe MaTeMaTUYeCKHe YMEHUSs, CBS3aHHBIC CO CIEUPUKON Te€OMETPHH U HEOOXOJUMBIC
IUI KU3HH B COBpPEMEHHOM o0iecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh H3Y4YHTh
reoMeTpuro Oonee TIyOOKO, €CiM B JajdbHEHIIEeM BO3HHUKHET HEOOXOIMMOCTh B
TEOMETPHUCCKUX 3HAHUSIX B IPOPECCUOHATBHOMN IETEITLHOCTH.

JIoCTI)KeHHEe  1LeMM  OCBOCHHSI  MPOrpaMMbl  OOECIICUMBACTCS  PEUICHHEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aladaMu OCBOEHHUsI Kypca «l'eomerpum» Ha
6azoBoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

e (opMHUpOBaHHE TPEACTABICHUS O T'C€OMETPHUHM KAaK YaCTH MHUPOBOU KYJBTYPhl U

OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAaX W TeJlax BpAIICHUS KaK O
BOXHEUIIIMX MaTEMaTHYECKUX MOJIEISIX, IO3BOJSIFOIIUX ONKMCHIBATh M M3Yy4aTh
pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA,

e (opmMupOBaHHE YMEHHS PACIO3HABATh HAa YEPTEk,axX, MOACISAX M B PEaTbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPAIICHUS;

e OBJIQJICHWE METOJAaMH peIIeHUs 3a7ad Ha IOCTPOSHUS Ha HN300paKEHHSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMHU TOHSATHUSMU O MHOT'OTPaHHUKAX
Y TeJlaX BPANICHUS U UX OCHOBHBIMU CBOWCTBAMH;

e OBJQJICHUE AITOPUTMAMHU pEIICHUS OCHOBHBIX THIIOB 3a1a4; (OPMHpPOBAHUE
YMEHHUsSI TPOBOJHUTH HECJOXHBIE JIOKAa3aTelIbHBIE PACCYXKIACHUS B XOZIE PEUICHHUS
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUIECKUM COJIePKAHNEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0y4aromumxcs,
MO3HABATEIFHOM  AKTUBHOCTH, HCCIENOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIICHHUS,

e (opmupoBanue GyHKIMOHATHEHOM TPAMOTHOCTH, PEIEBAHTHON F€OMETPHUH: YMEHUE
pacmo3HaBaThb ~ NPOSBICHHS ~ TEOMETPUYECKUX  TOHATUH,  OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KH3HCHHBIX CHTYAIUSAX W TP U3YYCHHU JIPYTHX
y4eOHBIX  MPEAMETOB, IMPOSBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SA3BIKE TEOMETPUHM U CO3/1aBaTh F€OMETPHUECKHE MOJENH,
MPUMEHITh OCBOEHHBIM T'E€OMETPHUYECKHH ammapaT M peHIeHus MPaKTHKO-
OPUEHTHUPOBAHHBIX  3aj7ad, MHTEPIPETUPOBATh H  OICHUBATh  ITOJTYYCHHBIC
pe3yIbTaTHI.

OTnUuuTeNbHON  OCOOEHHOCTBIO TMPOTPAMMBI  SIBISIETCS  BKIIFOUEHHE B KYypC
CTEepEOMETpUU B Haudaje €ro H3y4yeHHUs 3a7ad, pellacMbIX Ha YypOBHE HWHTYUTHUBHOTO
MO3HAHWS, W OINpeNeNéHHBIM 00pa3oM oOpraHW30BaHHas paboTa HaX HUMH, YTO
CTIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET
MPOTEKAHWE HHTYUTHUBHBIX IIPOIECCOB, MOTHBHUPYET K JTaTbHEHIIEMY H3yUSHHIO TIPeIMeETa.

[Ipenmourenne OTHAETCS HATISATHO-KOHCTPYKTUBHOMY METONy OOYYeHHs, TO €CTh
TEOpPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TPAKTHUECKOM
NeSTeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPENCTABICHUH Yy ydalmuxcs B Kypce



CTEpEOMETPUU TPOBOJUTCS 3a CUET pElIeHUs 3aJad Ha CO3JaHue MPOCTPAHCTBEHHBIX
o0pa3oB M 3a/Jay Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMH oOpazamu. Cozmanue oOpasa
MIPOBOMTCS C OTIOPOK Ha HATJISTHOCTh, & ONIEPUPOBAHUE 00PAa30M — B YCIOBHUSIX OTBJICUCHUS
OT HArJISAHOCTH, MBICJICHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJICP KaHMUS.

OcHOBHBIE cojlepkarelbHbie JIMHUU Kypca «['eomerpum» B 10-12 knaccax:
«MHororpanHukny, «[IpsiMble U MIIOCKOCTH B MPOCTpPAHCTBEY, «Temna BpaieHus», «BeKTopbl
U KOOpPIWHATHI B MPOCTpaHCcTBe». DopMUpoBaHUE JTOTUUECKUX YMEHHU pacrhpenensieTcs He
TOJILKO TIO COJICPKATEIHHBIM JTUHUSAM, HO U TI0 TOJ]aM 00y4YeHHs Ha YPOBHE CpPEIHEro 00IIero
o0Opa3oBaHus.

Copepxanne 00pa3oBaHMsI, COOTBETCTBYIOIEE MPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
pabodeil mporpaMMbl, pachpelelIéHHBIM 10 TojaM OOydYeHHUs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJAJICHUE T'€OMETPUUECKUMHU MOHATHSIMH M HABBIKAMH OCYIIECTBIISLIOCH
MOCIIEZI0BATEIBHO M MOCTYNATEeNbHO, C COOMIOACHUEM MPUHIUIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMS BKJIIOYAIUCh B OOIIYyI0 CHCTEMY TE€OMETPUYECKUX MPEACTaBICHUN
00yJaromuxcsi, pacmupsis U yriryomsis e€, 00pa3ys IpOYHbIE MHOXKXECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenue reomerpun otBoautcs: 1 yac B Henemo B 10 kiacce, 2 yaca B HEJICHIO B
11 xmacce, 1 gac B Henmenmro B 12 kimacce, Bcero 3a Tpu roja ooydeHus - 136 yueOHBIX aca.

COJAEPKAHUE YYEBHOI'O KYPCA

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblEe TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00 aKCMOMAaTHYECKOM IOCTPOEHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUHM U
CJIEJICTBHS U3 HUX.

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIIEIIbHBIE
U CKpemuBamomuecs npsMsle. llapainenbHOCTh NPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapajuleJIbHbIE NPSMBIE B MPOCTPAHCTBE; MAapauIEIbHOCTh TPEX NPSMBIX; MMAPAJLIENbHOCTh
IPSIMONW M IUIOCKOCTH. YTIBl C COHANPABICHHBIMU CTOPOHAMH; YIOJ MEXIy HPSIMBIMU B
npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapajulelibHble TUIOCKOCTH; CBOMCTBa
napajuleNbHbIX IIockocTeil. Ilpocrteiiime mnpocTpaHCTBEHHblE (GUIYphl Ha IJIOCKOCTH:
TeTpa’ip, KyO, napasenenurne];; TOCTPOSHUE CeUeHUH.

[lepneHIUKYISIPHOCTh MNPSAMOM M IJIOCKOCTH: TMEPHEHAMKYJSpPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE NapauleibHblE M TEPHEHAMKYJSAPHBIE K IUIOCKOCTH, NPU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpeMa O MpPSAMOW NEPIEHAMKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXY NPSIMOU U IJIOCKOCTBIO; ABYTPAHHBIN yroJ,
JMHENHBIN yroJl AByTpaHHOro yria. [lepnenauKyssp U HaKJIOHHBIE: PaCCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAcCTOSIHME OT MpsIMOM 10 IJIOCKOCTH, HPOEKIHs (GUIypbl Ha IUIOCKOCTb.
[lepneHMKYyIApHOCTh IUIOCKOCTEH: MPU3HAK TEPHEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEM.
Teopema o TpEX NeprneHANKYIApax.

MHOrorpaHHUKHU

[loHnsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE 3JEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHMKM; pa3BEPTKa MHOTOrpaHHMKa. IIpu3ma: N-yrojpHas npusma;



IpaHy U OCHOBAHMsI IPU3MBbI; IIPSMasi U HAKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs TOBEPXHOCTh
npusMel. [lapamnenenunesn, npsSMOyToNbHBIN NapajuleIenunes] U ero ceoucrsa. Ilupamuna:
N-yrojbpHas MHUpaMuja, TPAaHW M OCHOBAHWE MHUPAMHJbI, OOKOBas W IMOJHAs MOBEPXHOCTh
NMpaMH/Ibl; IpaBWIbHAsg M yceu€HHas MNHpaMuAa. OJIEMEHTbl IMPU3Mbl U MHPAMUABIL.
IIpaBriIbHBIE MHOTOIPaHHUKH: ITOHATHE IIPABWJIBHOTO MHOIOI'DAaHHUKA; NIPaBUJIbHAS MTPU3Ma
U TpaBUJIbHAs NUPAMMJA; NPABUJIbHAS TPEYrOJIbHAs NUPAMUJA U NPABUIBHBIA TETPa’Jp;
ky0. IlpencraBieHue o NpaBUIIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAEKa’Ap M HKOCAdIP.
Ceuenus npu3Mbl U MIUPAMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, NMPSAMOM, INIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMUax, MapajuleenuIesax, IpaBuIbHbBIX MHOTOTPAHHHKAX.

Bbruncienue 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [limomans
OOKOBOW IOBEPXHOCTH W TOJIHOW IMOBEPXHOCTH MPSAMON MPU3MBI, IUIOLIA[b OCHOBAHHIA,
TeopeMa 0 OOKOBOHM MOBEpXHOCTH HpsMOM mpu3mbl. [Inomians GOKOBON MOBEPXHOCTH U
MIOBEPXHOCTHU MTPaBUWJIBHON TUPAMHUJBL, TEOpEMA O IUIOIAAN yceu€HHOM nmupaMuel. [lonstue
00 00béMe. OOBEM MHpaMHIbI, TPU3MBI.

[Tonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAJsIMU ITOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Tena Bpaumienus

[umaapudeckass MOBEPXHOCTh, 0Opa3yroIiue IMIMHAPUYIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKONH moBepXHOCTH. Llunuunap: ocHoBaHusi ©  OOKOBas TOBEPXHOCTH,
o0pa3yrolas 1 oCb; IJIOAaAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrone KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW MoBepXHOCTH. KOHyC: OCHOBaHHME W BEpIIMHA, 00pa3yromas ¥ OCh; IUIONMIA/Ib
OOKOBOM M TOJIHOHN MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yollie U BbICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, TUaMmeTp; IJIONIaas MOBEpXHOCTH chepsl. Bzanmuoe
pacnosoxeHue cepsl U MII0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KoMOuHammu ten BpalieHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBINA OKOJIO
cdepsl; cdepa, BUcaHHas B MHOTOTPAHHUK, WM TEJIO BpallleHUsI.

[Tonsitue 06 o0BEMe. OcHOBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesienumnenaa u cieactsus u3 He€. O0bEM mumHIpa, konyca. O0bEM
apa ¥ miomazib cepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXIY IUIOMAASIMU TMOBEPXHOCTEH,
00bEéMaMu MOJOOHBIX TEJT.

Ceuenust umiauHApa (mapayuieIbHO M TMEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXO/AIIee Yepe3 BEPIIMHY ), CEUSHHS Iapa.

BekTOopbl M KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd u B mpoctpaHcTBe. ClokeHHE UM BBIYMTAHHE BEKTODPOB.
YMHOXKEHHE BeKTOpa Ha 4Hcio. PaznoxeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuio mapannenenumnena. Pemenne 3aqad, cBSI3aHHBIX C TPUMEHEHUEM TPAaBUI JIEHCTBUI
¢ BekTopaMu. [IpsmMoyroybHas cucteMa KOOpPAWHAT B MpOCcTpaHcTBe. KoopaAMHATHI BEKTOpa.
[Ipocreiimume 3a7ayum B KOOpJAWHATAX. YTOJ MEXAY BeKTOopaMu. CKaISIpHOE MPOU3BEICHUE
BCKTOPOB. Brraucnenne YIJI0B MEXKAY NPAMBIMH U IJIIOCKOCTAMM. KOOp)IHH&THO-BGKTOpHBIﬁ
METOJ [PH PELICHUH T€OMETPUUYECKUX 3aj1au.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3ysbTaThl OCBOCHUS IPOrpaMMbl yueOHOTO npeameTa «MaTemaTukay
XapaKTePHU3YIOTCS:

I'pa:xknanckoe BocnnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MMO3MIMK OOYYaIOMIErocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCHUUCKOrO OOIIECTBA, IPEACTABICHHEM O MAaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHMS PA3IHYHBIX CTPYKTYp, SIBJICHHH, MPOIEAYpP T'PaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIUAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX PYHKIUSIMU U HA3HAYCHHUEM.

IMaTpuoTHYeCKOe BOCTIMTAHME:

c(OPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOM HWACHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSAIIEMY POCCHUCKOM MaTeMaTHUKHU, LIEHHOCTHBIM OTHOIIECHUEM K
JOCTHKEHHUSIM POCCUHMCKHUX MATEMaTUKOB W POCCUHMCKONM MAaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTHX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHMEM JYXOBHBIX IIEHHOCTE POCCHICKOTO Haponaa; cHOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, O3TUYECKOTO TIIOBEIEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKHU U JIEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa
B [IOCTPOCHUE YCTONYHMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas OCTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEeHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBaA.

du3nyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBHIO YMEHHS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3I0pOBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe uTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OTIBIXA, peryjspHas pusndeckas
AKTUBHOCTb ), (U3UYECKOTO  COBEPIICHCTBOBAHHUSA, TMPU  3AHATUAX  CIIOPTHUBHO-
03JI0POBUTETLHOM JICSITEILHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIEHHOCTH TPYAOTIOOUS; HHTEPECOM K pa3IuIHbIM
chepam 1poeCCHOHANBHOM  JESITENBbHOCTH, CBSI3aHHBIM C  MareMaTHKOM u €€
MPUIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKoOMy O0Opa30oBaHUI0 M CaMOOOpPa30BaHUIO HAa TMPOTSHKEHUU BCEU KHU3HM;
TOTOBHOCTBIO K aKTHBHOMY YYacCTHIO B PEIICHUHM MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOMN
HaIpaBJIEHHOCTH.

IKoJ0ruYecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKONW KYIbTYphl, IOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE TPHUPOIHOM U COIMATBLHOW Cpebl, OCO3HAHUEM
I00ABHOTO  XapaKTepa dSKOJIOTHMYECKUX TMpo0JieM; OpHUEHTallue Ha TpPUMEHEHHUE



MaTeMaTH4eCKUX 3HAHMH JUIA pEHIeHWs 3agad B OOJIACTH  OKPYXKAIOWIeH Cpensl,
TUTAHUPOBAHHS IOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX ITOCIIEICTBHUI U1l OKPY’KaIOIIEH Cpebl.

LleHHOCTH HAYYHOI'0 O3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKH W OOLIECTBEHHOW NPAKTHKH, MOHMMAaHHEM MaTeMaTHYeCKOHl HayKH Kak
ceppl UYeIOBEYECKOH NESTENbHOCTH, ITANOB € pa3sBUTUSA M 3HAYMMOCTH JUIS PAa3BHUTHS
[UBWIN3ALMHY; OBJIQJCHUEM S3bIKOM MAaTEMAaTHMKH M MaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEACTBOM TO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISTh MPOSKTHYIO U UCCIIEAOBATEILCKYIO
AEATeIbHOCTh MHIUBHIyalIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble  pe3yJbTaTbl  OCBOGHHUS  IPOTpaMMbl  y4eOHOTO — IpeaMera
«MaremaTHKa» XapaKTEpU3yIOTCS OBJIQJACHUEM YHHUBEPCAIbHBIMU HO3HAGAMETbHHIMU
0elticmeusMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OEUCMBUAMU,  YHUBEPCATbHBIMU
DeYNIAMUBHBIMU OCUCTNBUAMU.

1) Vuusepcanvuvie nosnasamensmwvie Oeiicmeus, obecneyusarom Gopmuposanue
0a306bIX  KOCHUMUBHBIX — Npoyeccos obyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUSA
OKpyJicaloujeco Mupa; npuMeHeHue J02UYecKux, UCCred08amenbCKux onepayull, ymeHul
pabomamb ¢ ungopmayueii).

Ba3zoBble Jloruyeckue aeiicTBuA:

e BBUBIATL M XapaKTEpU30BaThb CYLICCTBEHHbIE IIPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATUN, OTHOLIEHUH  MEXAy MOHATUAMHU;  (OPMYJIUPOBATH
OIlpeJIeJIeHUs] MIOHATHUH; YCTaHABIMBAaTh CYIIECTBEHHbIN NPU3HAK KJIACCHU(PUKAINY,
OCHOBAHUs AJIs1 0000ILEHHs U CPaBHEHMsI, KpUTEPUU IPOBOIMMOI0 aHAJIN3a;

® BOCHPHUHHMMATH, (POPMYJIUPOBATHh U MPEOOPA3OBBIBATE CYXKIACHMS: YTBEPAUTEIbHBIC
U OTpUIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIATH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpEUHs B
(dakTax, JaHHBIX, HAOMIOJEHUSIX W YTBEPXKICHMSX; Ipeajaratb KpUTEPUM JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

e JeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JCAyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHUH, yMO3aKIIOUEHNH TI0 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKICHUMN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPANBATh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBObI;

e BBIOMpaATh cHOcO0 pelieHus yueOHOM 3ajaur (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HaubOoyiee MOAXOMAMMM ¢ Yy4€TOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPHUEB).

BazoBble uccienoBarenbckme JeicTBUS:

® HCIOJIB30BAaTh BONPOCHI KaK HCCIENOBATENIbCKUI  HMHCTPYMEHT I103HAHUS;
¢dbopMynupoBaTh ~ BOMNPOCH,,  (UKCHpYyIOUIME  NpPOTHBOpeuHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHpOBaTh THIIOTE3Y, apryMEHTHPOBATh
CBOIO TO3UIIMI0, MHEHHUE;



IPOBOANUTH CAMOCTOSATENIFHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIECIOBAaHHE II0
YCTAQHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBIEHHs, Mpolecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXy 00bEKTaMH, SIBICHUSMH, IPOLIECCAMH;
CaMOCTOSITENTLHO  (hOpMyJIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOTO  HAONIOACHUS,  HCCIEAOBaHWS, OLEHHBATH  JOCTOBEPHOCTD
MOJIyYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000IICHNH;

MPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE IMpolecca, a TakKe BBIIBUTATh
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ unpopmanueii:

2)

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa HA BOIIPOC
U JUISl peLIEHUs 3a/1a4u;
BbIOMpaTh HHEGOPMALMI0O M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHaJIM3UPOBATh,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BUAOB U (hopM
MPEACTABICHUS;
CTPYKTYpHUPOBaTh HWH(POPMALIMIO, TPEICTABIATh €€ B Ppa3auuHBIX (opMax,
WUTIOCTPUPOBATH TpadudecK;
OLICHHMBATh HAJEKHOCTh MHPOpPMAIMU IO CAMOCTOSITENIbHO C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHDbIE oeticmausl, obecneyusaiom

CqupMupOeaHHOCI’I’Zb COUUAJIbHbIX HABbLIKO6 06)/1[61}01/141/[)60}1.
O01menue:

BOCIPUHUMATh U (POPMYIMpPOBaTh CYXJIEHUS B COOTBETCTBUU C YCJOBUSIMHM U
LEeJIIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHsI B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb IOACHEHMS II0 XOAY PpELICHHs 3aJauu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XoAe OOCYXIEeHHs 3aJaBaTb BONPOCHI IO CYIIECTBY O0OCYXIaeMOH TeMBl,
MpoOJIeMbl, pelIaeMoill 3ajJaud, BbBICKA3bIBaTh WJAEHU, HAIEJIEHHbIE Ha IOMCK
pELICHUs; COIOCTaBIATh CBOM CYXKICHHS C CYXACHUAMU JPYTHX YYacCTHUKOB
auanora, OOHAapyXHUBaTh paziIMuue W CXOJCTBO MO3UIMHA; B KOPPEKTHOH (opme
(GbopMyIMpoBaTh pa3HOTIaCHsl, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YNbTATHl PEIICHMs 3a7a4M, DSKCIEPUMEHTa, WCCIEI0BaHUsA,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opmar BBHICTYIUIEHMS € Y4Y€TOM 3aaay
MIpe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyannuecTBo:

MOHUMAaTh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHANBUIYAIbHOM paboThI
IpU peIHIeHUH Y4YeOHBIX 3aJay; NPUHUMATh LEIb COBMECTHOH JesTelIbHOCTH,
TUTAHUPOBATh OPTAaHU3AIMI0 COBMECTHOW paboThI, pacmpenensTh BUABI padoT,
JIOTOBApPUBATHCS, OOCYKJaTh MPOIECC W pe3yibTaT padoThl; 0000maTh MHEHUS
HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYIMIOBBIX ¢opMmax paboTsl (0O0CyxkaeHus, oOMEH MHEHHI,
«MO3TOBBI€ HITYPMBI» M UHBIE); BBIIIOJHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH
CBOU JICMCTBUS C APYTUMH WIEHAMH KOMaH/bl; OLIEHUBATh KA4E€CTBO CBOETO BKJIaJa
B 00mmMiA TPOAYKT TIO KPHUTEPHsIM, CGHOPMYIMPOBAHHBIM  yYAaCTHUKAMHU
B3aUMO/ICHCTBUSI.



3) Vuusepcanvhvie pezynamuensie Oeilicmsusi, obecneuugaiom Gopmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranusanus:

® COCTaBJIATH IUIaH, AITOPUTM PELIEHUS 3a7a4H, BBIOUPATh CIIOCOO pEIIeHHUs C
y4€TOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ YIETOM HOBOW MH(POpMAIUH.

CaMOKOHTPOJIb:

® BJAJETh HAaBbIKAMHU II03HABATEJIBHOM peQUIeKCHH KaK OCO3HAHMS COBEPLIAEMBIX
NEUCTBUI U MBICIUTENbHBIX IPOLECCOB, MX pE3yJbTaTOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEIICHUs MAaTEMaTHYECKON
3a/1a4y;

® [pPEIBUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIpHM DEIICHUM 3a]a4dH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JIAHHBIX,
HalJEHHbIX OMINOOK, BBIIBIEHHBIX TPYIHOCTEH;

® OLIEHUBaTb COOTBETCTBUE pE3yJibTaTa LEIU M YCIOBHUAM, OOBACHATH NPUUUHBI
JOCTUKEHUSI UM HEJOCTUKEHUS Pe3ysIbTaToOB JEATEIbHOCTH, HaXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbTATbBI

OrniepupoBarh MOHATUSIMU: TOUKA, MPSAMAsi, INTOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M  CIEACTBUA W3 HUX [PU PELICHUU
r€OMETPUYECKHX 3a/1ay.

OnepupoBaTh MOHATHAMHU: TAPAUICIBHOCTh M TEPICHAUKYJISAPHOCTh TMPSIMBIX U
IIJIOCKOCTEM.

KrnaccudunupoBars B3auMHOE pacnofio>KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMHU: JBYTPAaHHBIA yToJI, TpaHU ABYTPaHHOrO yria, pedpo
JBYTPAHHOTO yTJIa; TUHEHHBIN YroJl ABYTPAHHOTO yTJia; TpaayCcHasi Mepa JIBYTPaHHOIO yTIia.

OnepupoBarh MOHATHUSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKIIbI MHOTOTPAHHUK,
3JI€EMEHTHl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOI'PAHHUK.

Pacno3HaBaTh  OCHOBHBIE  BHABl ~ MHOTOIPAaHHHMKOB  (IUpamuja;  Ipu3Ma,
MPSIMOYTOJIbHBIN Mapajieenunen, Kyo0).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHUSA IS KJacCU(UKAIUN
(BBIMTYKJIbIE M HEBBIMYKJIble MHOTOTPAHHUKH, MpPaBUIbHbIE MHOTOTPAHHHUKH; TMpSMbIE H
HAKJIOHHBIE MIPU3MBI, TapaIIeIeTUIIE bl ).

OnepupoBaTh MOHIATHAMU: CEKYIIas TIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH PUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YS METOJ CJICIOB.

Ctpouth cedeHHs] MHOTOTPAHHHKOB METOIOM CJIEIOB, BBIMONHATH (BBIHOCHBIC)
TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXJICHHE TE€OMETPUUYECKHX BEIWYMH IO oOpasmaMm WiIn
aIropuTMaM, MPUMEHSISI M3BECTHBIC AHATUTHYECKHE METOJBI MPH PENICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJlad HAa BBIYKMCIIEHUE PACCTOSHHUM MEXIYy ABYMS TOYKAMH, OT TOUKH [0
MPSIMOM, OT TOYKH J0 MIIOCKOCTH, MEXKY CKPEIIUBAIOUTUMUCS MIPSMBIMHU.

Pemate 3amaum Ha HaAXOXICHHE TE€OMETPUUYECKHX BEIWYMH 1O oOpasmaMm WiIn
QIropuTMaM, MPUMEHSISI M3BECTHBIC AHATUTHYECKHE METOJBI MPH PEHICHUH CTaHIapTHBIX



MaTeMaTHYeCKUX 3a]ad Ha BBIYMCICHUE YIJIOB MEXIY CKPCUIMBAIOIIMMHUCS MPSIMBIMH,
MEKIy MPSIMOM U TJIOCKOCTHIO, MEXK/TY IIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00bEMBI U IIIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, MUPaMHUIA)
C NMPHUMCHCHUCM q)OpMyJI, BBIUUCIIATH COOTHOHICHUSA MCKAY IUIOIAAsIMU HOBerHOCTeﬁ,
00bEMaMH MOT00HBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATUSMU: CHMMETPUS B IMPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHUH; LICHTP, OCh U TIIOCKOCTh CHMMETPHUH (DUTYPBHI.

U3Bnekarts, peoOpa3OBEIBAThH U HHTEPIIPETUPOBATH nH(OpMAIIHIO 0
MPOCTPAaHCTBEHHBIX TEOMETPHUCCKHUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[MpumeHsaTh TeoMeTpuueckue GaKThl JUIS PEHICHUS CTEPEOMETPHUYSCKHX 3ajad,
MIPE/IIIOJIAraroIIuX HECKOIBKO IIar0B PEIICHHUs, €CJIM YCIOBUS MPUMEHEHHS 3a[aHbl B SIBHOU
dopme.

[TpuMeHsATh IPOCTEHIIIe TPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAIHOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1ad.

[IpuBOoguTE IpUMEPB MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHATh MOJTyYEHHbBIC 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh PEAbHBIC CUTYAllud U
OPUMEHATh M3YYCHHbIE TMOHATHA B MPOIECCEe IOMCKA PEIICHHS MaTeMaTHYeCKd
chOpMyJIMPOBAHHOHN MPOOJIEMBI, MOJICIHPOBATh PEATbHBIC CUTYallUd HA SI3BbIKE TCOMETPHH,
HCCIIEI0BATh TIOCTPOCHHBIC MOJICIIH C MCIIOJIb30BAHUEM I'€OMETPHUCCKUX MMOHSATHH U TEOPEM,
ammapata aiureOpel; pemarb pPaKTHYCCKUE 3a]add, CBS3aHHBIE C HAXOKICHHEM
rEOMETPUYECKUX BETHUYHH.

OnepupoBaTb  TOHATHAMH:  IMJIMHAPHYECKAss  MOBEPXHOCTh,  OOpasyromue
LHWINHAPUYECKOM TMOBEPXHOCTH; IMIMHAP; KOHMYECKass IOBEPXHOCTh, OOpasyrolme
KOHMUYECKOW MOBEPXHOCTH, KOHYC; cheprudecKas NOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CITOCOOBI MOTyUEHUS TEJl BpallleHUsl.

KnaccudumnupoBats B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BEICOTA CETMEHTA,
LIapOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIO0SI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IIOIIAIN TOBEPXHOCTEHN TEJ BpaIlleHHs], TEOMETPUUYECKUX TEJ C
MpUMEHEeHUEM (POpMYII.

OnepupoBaTh MOHATUAMHU: MHOTOI'PaHHUK, BIIUCAHHBIM B chepy M ONMUCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHasi B MHOTOTPAaHHHUK WU TEJIO BpPAIIECHUS.

BbIyncnsaTe COOTHOLIEHHSI MEX/TY TUIOMIAASIMH [TOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
TeNl.

N300paxkaTh u3yyaemble (QUIypbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX YEepPTEKHBIX
MHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MIIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTBIX 00BEMHBIX (UTYP:
BU/JI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIllEHUS.

W3BnekaTb,  MHTEPNpPETHpPOBAaTH W MpeoOpa3oBbIBaTh  HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, Mpe/ICTaBICHHYIO Ha YepTeKax U PUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BEIMONHATE JEMCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXCHUS
BEKTOpa Ha YHUCJIO0, 0OBACHATH, KAKUMU CBOWCTBAMH OHM O0JIaJJatoT.



[TpuMeHATh MPaBUIIO MapaIeICIUIIe/a.

OmnepupoBaTh MOHATHAMH: JICKAPTOBbI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJ MEXIy BEKTOpAaMH, CKAJSIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

Haxomute cymMMy BEKTOPOB M MpPOHM3BEICHHE BEKTOpa Ha YHCIIO, Yrojd MEXIY
BEKTOPAaMH, CKaSIpHOE MPOM3BEICHUE, PACKIIAAbIBATH BEKTOP MO JBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

3amaBaTh MIIOCKOCTh YPAaBHCHUEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[TpumeHsaTh TeoMeTpuueckue GaKThl JUIS PEHICHUS CTEPEOMETPHUYSCKHX —3ajad,
MPENOJIararoIuX HECKOJIbKO MIAroB PEIICHHs, €CJIM YCIOBUS MPUMEHEHUsSI 3a/1aHbl B IBHON
dopme.

Pemrate  mpocreiiiine reoMeTpuUecKMe 3aJadyd  HAa NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia.

Pemath 3agayn Ha J0Ka3aTEIbCTBO MAaTEMATHYECKUX OTHOIICHHHA M HAXOXICHHE
IreOMCTPHUICCKUX BCIWYHUH I10 06pa311aM WK aJIrOpuTMaMm, IMPUMCEHAA HU3BCCTHBIC MCTObI
IIpH pCHICHUHN CTAHAAPTHBIX MATCMATUYCCKHUX 3a1ay.

[TpuMeHsATh IPOCTEHIIIE TPOrPAMMHBIC CPEIICTBA U IIEKTPOHHO-KOMMYHHKAITUOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[IpuBOoguTE IpUMEPB MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh MOJTyYEHHbIC 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peabHbIC CUTYAIMH U
OPUMCHSATh HM3YYCHHBIC TMOHATHS B TPOIECCE TMOMCKA PEIICHHS MaTeMaTHYeCKd
chOpMyJIMPOBAHHOHN MPOOJIEMBI, MOJICTHPOBATh PEATbHBIC CUTYallUd HA SI3BIKE TCOMETPHH,
HCCIIEI0BATh TIOCTPOCHHBIC MOJICIIH C MCIIOJIb30BAHHEM I€OMETPHUCCKUX MOHSATHIH U TEOPEM,
ammapara aiureOpbl; peliaTh MPAKTHYECKUE 3a/laud, CBS3aHHBIE C HAXOXKICHUEM
TC€OMETPHUYUCCKUX BEITMUUH.

TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
KonnuectBo yacos
Ne HaumeHoBaHue pa3ie/ioB U
Konrpoabnubie IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero
padoThI padoTsbl
1 BBenenue B ctepeoMeTpuio 6

[IpsiMble U TIOCKOCTH B
2 npoctpanctse. [lapamiensHoCTh 8 1
NPSIMBIX U IJIOCKOCTEN

[leprieHANKYISAPHOCTH MPSIMBIX

3 ’ 8 1
U ITJIOCKOCTEHU
yFJ'IBI MECXKAY IIPSIMBIMHA U

4 y ip 10 1
TIJIOCKOCTAMU
HOBTO CHUC. CCUCHUA

5 p : 2 1

paccTOsSHUSA U YIJIbI
OBIIEE KOJIMYECTBO YACOB I1O 34 4 0




[TPOTPAMME

11 KIIACC
KouaunuyecTBO yacon
Ne HaumenoBaHue pa3jieioB U
Konrpoabnbsie IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero
padoThbI padoThI
MHororpasHuku 15
OO0BEMBI MHOTOTPAaHHUKOB 10 1
Tena BpaeHus 16 1
OOBEMEI TeI 25 1
3 [ToBTOpEeHME, 0000IICHUE, 5 1
CHCTEMaTU3alusl 3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOIT'PAMME
12 KJIACC
KoaunuyecTBO Yyacon
Ne HaumeHnoBaHue pa3iesioB u
Kontpoabubie IlpakTuueckue
n/n TeM MPOrpaMMblI Bcero
padoThbI padoThI
1 OO0BEMBI Tel 8
9 BexTopsl 1 KOOpIMHATHI B 24 p
MIPOCTPAHCTBE
3 [ToBTOpenue, 06001IIEHNE, 9 1
CHCTEeMAaTH3aI1s 3HAaHUU
OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME

YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA
* MaremaTuka;: anre6pa 1 HavdalJla MaTCMAaTUYCCKOI'0 aHaJIM3a, FTCOMCTpPHUA. FCOMCTpI/ISI, 10-

11 xnaccel/ Atanacsu JI.C., byty3oB B.®., Kagomnes C.b. u npyrue, AkunonepHoe
obmectBo «M3marenscTBo «IIpocBemienne»



