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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydyebHoro kypca «I'eomerpusi» 6azoBoro ypoBHs ais odydarommxcs 10 —11 kiaccoB pa3zpaboTaHa Ha
ocHOBe DeepanbHOr0 roCyAapCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa CPEeIHEro oomero oopa3oBaHus, C y4€TOM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUH, MIPEIBABIIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, M TPAIHUIINA POCCUIICKOTO 00Opa3oBaHus. Peanmmn3amms
IPOrpaMMbI 00ECIIEYNBACT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHITUSIMHU, COCTABIISTFOIIIIMHI OCHOBY JIJISI CAMOPA3BUTHS U HETIPEPHIBHOTO
o0pa3oBaHmsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M MTO3HABATEIHHOTO PA3BUTHUS JIMYHOCTH O0YUaOIIIUXCSL.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpUr Ha YPOBHE CpeHET0 00111ero o0pa3oBaHus 00yCI0BIE€HA MPAKTUYECKON 3HAUMMOCTHIO
METaNpeIMETHBIX U TMPEAMETHBIX PEe3yJbTaTOB OOYUYEHHUS F€OMETPUHM B HANPaBICHUM JMYHOCTHOTO Pa3BUTHUs OOydarOLIUXCS,
¢opMupoBaHusa (PYHKIMOHAJIBHOM MaTeMaTUYeCKOW IpaMOTHOCTH, M3Y4YEHHUsS JAPYruxX Yy4eOHBIX AUCUMIUIMH. Pa3Butne y
0o0y4Jaromuxcsi MPAaBHIBHBIX TMPEACTABICHUN O CYIIHOCTH M TPOUCXOXKICHWU TEOMETPHUYECKHX aOCTPaKIHMii, COOTHOIICHUU
pETbHOTO W HWCAILHOTO, XapaKTepe OTPAKEHUS MaTeMaTHUYEeCKOW HAyKOW SIBJICHHMHA M TPOIIECCOB PEATbHOTO MHUpPA, MECTe
re€OMETpPUHU B CUCTEME HAyK M POJIM MAaTeMaTUYeCKOTO MOJEIHMPOBAHMSI B HAyYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OopMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS YUaLIUXCS, a TAKKE KaUYECTB MBIIIIJICHHS], HEOOXOAUMBIX JJIs a/1allTallii B COBPEMEHHOM
oO1ecTBe.

['eometpus sBigeTcsl OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpeaHEro olmiero oOpa3oBaHMs, TaK KaKk 00eCleurBaeT
BO3MOXKHOCTh M3yUeHUS KaKIUCIUIUINH €CTECTBEHHO-HAYYHOW HANIPABIEHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbIIUICHHE, GOPMUPYEMOE MPH H3YyYCHUH OOYYAIOMIMMHKCS MOHSATHHHBIX OCHOB T'€OMETPHHM W TIOCTPOSHUH
IENOYKN JIOTHUECKUX YTBEP)KICHUH B XOJ€ PEUICHHs] TeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATh M OMPOBEPraTh THIIOTE3bI
HEMOCPEICTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpHUEeHTHPOBATHCS B IMPOCTPAHCTBE HUIPAeT CYLIECTBEHHYIO POJb BO BCEX OOJACTIX MAEATEIbHOCTH YeIOBEKa.
OpueHTarusi 4enoBeka BO BPEMEHH U TPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIUANIBHOTO OBbITHS, (opMaoTpaKeHUs
OKpPY)KaloIIeT0o MHUpAa, YCJIOBHE YCIENIHOTO TIO3HAHMS M aKTHBHOIO mMpeolOpa3oBaHus AecTBUTENbHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU



oOpazamu 00beTUHSICT Pa3HbIC BUIBI YYEOHOM U TPYAOBOU NIEATEIBHOCTH,IBIISCTCS OJTHUM U3 TPO(PECCUOHAIBHO BaXKHBIX KAYECTB,
MO3TOMY aKTyaJbHa 3aaada (popMUpOBaHUS y OOYYAIOUIUXCS MPOCTPAHCTBEHHOT'O MBINUJICHUS KaK Pa3HOBHIHOCTH OOpPa3HOTO
MBIIIIEHUS — CYIIECTBEHHOTO KOMITOHEHTA B TIOJITOTOBKE K MPAKTUYECKOMN JACSITSIIBHOCTH TT0 MHOTUM HAIPABJICHHSIM.

Llens ocBoeHusi mporpaMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YypoBHE oOydeHHs — o0O0IeoOpa3oBaresbHOE U
0OIIEKYIbTYpHOE pa3BUTHE 00YUAIOLIUXCS Yepe3 o0ecreyeHrne BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIb30BAHUSI CUCTEMATUYECKUX
r€OMETPUYECKUX 3HAHUM M JIEUCTBUM, CIEIM(PUYHBIX T€OMETPHUH, BO3MOXKHOCTH YCIICIIHOTO MPOJIOJDKEHUS 00pa30BaHUs IO
CIIEIUATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCIIOIh30BAHUEM TCOMETPHH.

[Iporpamma o reomeTpuu Ha 0a30BOM ypOBHE MpeAHa3HAyYeHA /I OOYYaloUUXCsl Cpe/IHEH IIKOJIbI, HE HUCIIBITHIBABIINX
3HAUYUTENIBHBIX 3aTPYJIHEHUN Ha YPOBHE OCHOBHOTO 001Iero oopaszoBanusi. TakuM oOpa3zoM, oOydaroniuecss Ha 0a30BOM YypOBHE
JOJDKHBI OCBOWTH OOIME MaTeMaTWYeCKWe YMEHHWS, CBSI3aHHBICCO CIENU(PUKON TeOMETpUH M HEOOXOAMMBIC IS KU3HU B
COBpeMEeHHOM o01miecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTb HU3YyYUTh T'€OMETpPUI0 Oosiee TIIyOOKO, €Cclii B JlajbHEHIeM
BO3HHUKHET HEOOXOIUMOCTh B TEOMETPUUECKHUX 3HAHUSIX B MPO(ECCUOHATBHOM IEATEIbHOCTH.

JlocTukeHure 11eIM OCBOCHHUS POTPaMMBbI 00€CTICUMBAETCS PEIICHUEM COOTBETCTBYIOMUX 3aaad. [IpuoputeTHhIMU 3aa4amMu
OCBOGHHS Kypca
«I"'eometpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opMupoBaHUE NPEACTABICHUS O TEOMETPUN KaK YaCTHU MUPOBOM KYJBTYPhI M OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIITIM

MHUPOM;
e (opMupoBaHue NMpeACTaBICHUS O MHOTOTPAHHHMKAX W TeJaX BpaANICHUSAKAK O BAXHEHIIMX MaTEMaTHYECKHX MOJCIIAX,
MTO3BOJISIONINX OMHUCHIBATHH M3ydaTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opMupoBaHUE YMEHHS PacIO3HABATH HA YEPTEkKaX, MOJCISIX U BpeaJbHOM MHUPE MHOTOTPAHHUKH U TEJa BpaIlleHUS;

e OBJIAQJICHUE METOJIAMH PEIICHHMS 3a7a4 Ha MMOCTPOSHUS Ha N300PKEHUSIX MMPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHuE yMEHHUSI ONEPUPOBATH OCHOBHBIMHU MOHATHUSMU O MHOTOTPAHHHMKAX M TEJIaX BPAIICHHS M MX OCHOBHBIMH

CBOMCTBaAMU;
e OBJIAQJICHUEC AQJITOPUTMAMHM pEHICHUS OCHOBHBIX THIOB 3a7a4, (OPMHUpPOBAHWUE YMEHHS IIPOBOIUTH HECIOKHBIC
J0Ka3aTeNIbHBIC PACCY)KICHHS B XOJI€ PEIICHUS CTEPEOMETPUUYECKHX 3a/1ad U 33714 C MMPAKTHUYECKUM COJICP)KaHUEM;



e pa3BUTHE WHTEIUICKTYadbHBIX M TBOPYECKHX  CIOCOOHOCTEH OOydYarommxcsi, TIO3HABaTEIbLHONM AaKTUBHOCTH,
HCCJIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTH MBITIUICHHUS,

e (opMupoBanue GYHKIUOHATBLHOW TPAMOTHOCTH, PEJIICBAHTHOM TEOMETPUU: YMEHHE pPaclo3HaBaTh IMPOSIBICHUS
r€OMETPUUYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX KM3HEHHBIX CUTYAIUSAX U MPU W3YUCHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (HOpMyIHpOBaTh WX Ha S3BIKE TCOMETPUH H
CO3/laBaTh T€OMETPUYECKUE MOJCNIU, MPUMEHSATH OCBOCHHBIA T€OMETPUUECKHI ammapar [JIs pEeIIeHUs MPaKTHKO-
OpHEHTHUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYICHHBIC PE3YJIbTATHI.

OTnuYUTEeNnEHON 0COOEHHOCTHIO TIPOTPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUU B Hayaje €ro M3y4deHus 3ajad,
peraeMbIX Ha YPOBHEHHTYUTUBHOTO TIO3HAHUS, M OTIpEIeIEHHBIM 00pa3oM opraHU30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHNE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JTanbHEHIIeMy U3YUEHUIO TIpeAMETA.

[Ipeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METO/Y OOY4YEHHs, TO €CTh TEOPETHUUECKHE 3HAHMS MMEIOT B CBOCH
OCHOBE YYBCTBEHHOCTb MPEIMETHO- MPAKTUYECKOMN AeATENbHOCTU. Pa3BuTHe MpOCTPAHCTBEHHBIX MPEACTABICHUN y yJaluxcs B
Kypce CTEpEOMETPUN MPOBOAMUTCS 3a CUET peIlIeHus 3aJa4 Ha CO3JaHhe MPOCTPAHCTBEHHBIX 00pa30B W 3a7a4 Ha ONEPUPOBAHHE
POCTpaHCTBEHHBIMH 00pa3zamu. Co3nanue o0pasza MPOBOAUTCS C OMOPON Ha HATTISAHOCTD, a OTIEPUPOBAaHUE 00PA30M — B YCIOBHUSX
OTBJICUCHHUS OT HATJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €0 UCXOTHOTO COICPIKAHUS.

OcHoBHBIE cojepxaTenbHble JuHuKu Kypca «l'eomerpun» B 10-11 kmaccax:

«MHororpanHuKny», «IIpsSMbIe U MIIOCKOCTH B POCTPAHCTBEY, « Tena BpameHus»,

«BeKTOopsI U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE IOTUUECKUX YMEHHH paclpeessieTcsi He TOJIBKO MO COAepKaTeIbHBIM
JIMHUSIM, HO | TI0 rojiaM oOy4YeHHUs Ha YPOBHE CpeIHEero o01iero oopa3oBaHusl.

Coneprxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM OCBOSHUS pabodeit mporpaMmbl, pacipeieIEHHBIM
mo rojaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM O00pa3oM, 4YTOOBI OBJIAJICHUE TEOMETPUUYECKUMH TOHITHUSMU W HaBBIKAMH
OCYIIECTBISIIIOCHh TMOCJEAOBATEIbHO U TOCTYIATEIbHO, C COOJIOJICHUEM MPHUHITUIA TMPEEeMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHMS
BKJIFOYAJIMCH B OOIIYI0 CUCTEMY T'€OMETPUUYECKHUX MPECTABICHUN OO0Y4YaIOIMUXCs, paclIupsis U yriuyossis e€, oOpa3ys MpoUYHbIe
MHO>KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha uzyuyenue reomerpun otBoautcs 2 yaca B Heaemo B 10 kimacce u 1 yac BHenento B 11 kiacce, Bcero 3a aBa rojaa
oOyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMas, IIOCKOCTh, TPOCTPaHCTBO. [loHsATHE 00 aKCHOMATUYECKOM MOCTPOCHHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUSA U3 HUX.

B3anMHOE pacronokeHue NpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, NApPAIICIBbHBIE M CKPEIIMBAIOIIMECS IPSMBIE.
[TapannenbHOCTh NPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NMAPAIIIEIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE; NAPAJUIEIBHOCTD TPEX NMPAMBIX;
[1apajuIeIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMM CTOPOHAMM; Yrojid MEXAYy MNPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: NTapaJlIeNIbHBIE INIOCKOCTH; CBOMCTBAIIAPAIIIENBHBIX INTOCKOCTEN. [IpocTelimme mpocTpaHCTBEHHBIE
(GuUrypsl Ha INIOCKOCTH: TETPA3P, KyO, MapajuiesienuIe]l; TOCTPOEHUE CEUECHHI.

IleprieHIUKYJISAPHOCTh MPSMONW M IUIOCKOCTU: NEPHEHIAUKYISAPHBIE IPsAMBIE B IIPOCTPAHCTBE, NPSAMBIE IapajuIe/IbHBIE U
NEPIECHINKYJIIPHBIE K IUIOCKOCTH, ITPU3HAK ITEPIICHINKYIJIIPHOCTH MPSAMOU U IIIOCKOCTH, TEOPEMA O MPSAMOU MEPIICHINKYIIAPHON
IJIOCKOCTU. YTJIBI B ITPOCTPAHCTBE: YIOJI MEXKIY MPSIMOM U TUIOCKOCTBIO; ABYTPAHHBIA yTOJI, JIMHENHBIN Yyroa JIBYTPAHHOIO yIJIA.
[leprieHquKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MNIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TNIOCKOCTH, IPOEKLUs (PUTyphl Ha
IJIOCKOCTh. [lepneHIuKynsIpHOCTh IUIOCKOCTEM: TMPU3HAK TMEPHEHAUKYJISIPHOCTH JABYX IUIOCKOCTEM. Teopema o0 Tpéx
MEPIECHINKYIIAPAX.

MHOrorpaHHUKH

IloHATHE MHOIOTrpaHHMKA, OCHOBHBIE JIEMEHTHl MHOI'OTPAaHHHUKA, BBITYKJIBICE W HEBBINYKJIbIE MHOIOTPAHHMKHU; Pa3BEPTKa
MHOTOrpanHuka. [Ipu3ma: N-yronbHas mpu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAsI MPU3Mbl;, OOKOBasi U IMOJTHAs
MIOBEPXHOCTh Npu3MblL. [lapannenenumnen, npsaMOyTrOJIbHBIM NTapaulelIeNUNe ] U ero cBorcTBa. [lupamuaa: N-yronpHas nupamuia,
IpaHd M OCHOBAHHME MUPAMHbI; OOKOBasg M MOJIHAS MOBEPXHOCTh NMUPAMUJbI, NMPaBWIbHAS WYyCeYEHHAs MUpaMuia. DJIEMEHTbI
IpU3MBbl U IupaMuabl. [IpaBuibHbIE MHOTOIPAHHUKH: ITOHATHE IIPABUIIBHOIO MHOTOIPaHHUKA; IIPABUIbHASA MPU3MaA U NPABUIIbHAS
NUpaMu/a; MpaBUiIbHAs TPEYroJibHas MUpaMuaa U MpaBUIbHBIN TeTpasrap; ky0. [IpencraBienue o npaBUiIbHBIX MHOTOTPaHHHUKAX:
OKTadJIp, AoJAeKa’Ap U ukocaxap. CeueHus: Mpu3Mbl U MIUPAMUIBI.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHl CUMMETPUM B MHUPAMHUJAX,
napasuieJienuneaax, IpaBuiIbHbBIX MHOTOTPaHHUKAX.



Bbeluucienue »1€eMEHTOB MHOIOIPaHHUKOB: pE&Opa, aAuaroHanv, yribl. Ilmomans OOKOBOM MNOBEPXHOCTH M MOJHOU
MOBEPXHOCTU TPSIMON MPHU3MBI, IJIOMIAAh OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTU MpsiMOW mpu3Mel. [lnomans 60koBOM
MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUpaMUIbI, TEOPEMA O IJIOMAaU yceu€HHOU nmupamuabl. [lonstue 06 00b6éme. O0BEM
UpamMuAbl, IPU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXTY IJIOIIAASIMHI MTOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell.

11 KITACC

Tea Bpamuenust

Hunusapuyeckast MOBEPXHOCTh, 00pa3yIoNINe IIHHIPUIECKONTTOBEPXHOCTH, OCh IIMIMHAPUYECKOM oBepxHOoCcTU. Lnmuuap:
OCHOBaHHUsSI M1 OOKOBasi MOBEPXHOCTh, 00pa3yIolliasi ¥ OCh; MJIO0MIA/ b OOKOBOM M MOJHOUIIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3ylolne KOHUYECKON MOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOM moBepxHocTH. Konyc:
OCHOBAHHE U BEPIIIMHA, 00pa3yrolias U OCh; TII0IIalb O0KOBOI U MOJHOW MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yIOIINe U BBICOTA;
OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, [uaMeTp; IUIONalb NOBEpXHOCTH cdephl. BzaumHoe pacnosiokeHue cepbl U MIOCKOCTH;
KacaTeabHas IIOCKOCTh K cdepe; miomaasb chepsl.

N300paxkeHre Ten BpallleHWsT Ha IUIOCKOCTH. Pa3BépTka umnuHapa U KoHyca. KomOuHammu Tenm BpalleHUs W

MHOTOTPaHHUKOB. MHOTOTpaHHHUK,

OTHMCaHHBIN 0KOJI0 cephl; chepa, BIUCAaHHAS B MHOTOTPAHHUK, WJIM TEJIO BPAIIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEMENPIMOYTOIHHOTO MapajUIeJIeUIeaa U CICICTBUS
u3 He€. O0BEM ruuHapa, Konyca. O0BEM 11apa 1 wiomaab chepol.

[Tono6nbie Tena B mpocTtpaHcTBe. COOTHOMICHUST MEXKTY TUIOIIAISIMU TTOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX TEJL.

Ceuenusa nunuHApa (MapaieJbHO U MEPIEHIUKYIISIPHO OCH), CEUYEHHUs KOHyca (MapajijieibHOe OCHOBAHUIO U MPOXOJSIIEe
yepes3 BEPIIHNHY), CEYEHHUS 11apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B mpocTpaHcTBe. CI0KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4Mciio. PaznoxkeHnue
BEKTOpa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuno napamienenunena. Pemenue 3a1ay, CBI3aHHBIX C MPUMEHEHUEM TPaBUII



JNEUCTBUM ¢ BekTopamu. IIpsmoyrosbHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreitmue 3agaun B KoopaArHATaX. YTOJI Mexay BekTopamu. CkaiasipHOe
MPOU3BECHUE BEKTOPOB. BhIUKCIICHUE YIII0B MEXAY MPSAMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIA METOJ IPU PEIICHUH
F€OMETPUYECKUX 3a]1aY.



INJIAHUPYEMBIE PE3YJIbTATBIJ/IMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl Y4EOHOro MpeaMeTa
«MareMaTuka» XxapakTepu3yrTCs:
I'paxxnanckoe BociuTanme:

c(OPMHUPOBAHHOCTHIO TPAKJAHCKOW TMO3UIMK OOYYArOMIerocss KaK AaKTUBHOTO MU OTBETCTBEHHOI'O 4IIEHA POCCHICKOTO
o0111ecTBa, MNPEACTaBICHUEM O MaTEMATHYECKUX OCHOBaX (PYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MOpPOLEIYP
rpaKIaHCKOro 0011ecTBa (BEIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOICHCTBOBATDH C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMUA U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOW TPaKIaHCKOW HMACHTHUYHOCTH, YBAXKCHHUS K MPONUIOMY W HACTOSIIEMY POCCHUUCKOU
MAaTEMATHKH, [IEHHOCTHBIM OTHOLICHUEM KJIOCTHXEHHSM POCCUUCKUX MATEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOW IIKOJbI, K
HCIIOJIB30BaHUIO ATUX JIOCTHXKEHUM B APYTUX HAyKax, TEXHOJIOTHAX, ChepaxdKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHMEM JYXOBHBIX I[EHHOCTEH POCCHUHCKOro Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHHU HAYKH U JEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMYUBOTO OYyAYILETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIIOYAs ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/iay, PEIICHU,
paccyXJIeHUl; BOCIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCEKTaM Pa3JIMYHbIX BUAOB HCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTEMAaTHUYECKHE 3HAHUS B MHTEpPEcax 3/[0pOBOro M 06€30macHOro oopasa KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHIATUM U OTIbIXA, PETYIISIpHAS
dbu3ndeckass akTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHMSI, PY 3AHITHUSIX CIIOPTUBHO-03I0POBUTEIILHON JESTETHHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TpPYyJdy, OCO3HaHHUEM IIEHHOCTU TPYJOIIO0Ms, HHTEPECOM K pa3uuHbIM cdepam mnpodeccuoHaabHOM
NEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMATUKOMN U €€ MPUII0KEHUSIMHA, YMEHUEM COBEPIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei npodeccuu u



p€ajin30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IIJIaHBI,



TOTOBHOCTBIO M CITOCOOHOCTHIO K MATEMAaTHIECKOMY 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUHN BCEH )KHU3HU; TOTOBHOCTHIO
K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYphl, TOHHMAHUEM BIUSHUS COIMAILHO-DKOHOMUYECKHX IIPOIIECCOB Ha
COCTOSIHHE TIPUPOJHON M COIMAIBHOW CpPEIlbl, OCO3HAHUEM TJI00aIBbHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM; OpHUeHTaIuel Ha
MIPUMEHEHUE MaTEeMAaTHYECKUX 3HAHUH JUIA pelIeHus 3a7a4 BoOJACTH OKPYKAIOIIECH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOJKHBIX TTOCJIEICTBUI JJIsl OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH W OOIIECTBEHHOM
MIPaKTHUKH, TOHUMAHAEMMATEMAaTHIECKON HAyKN Kak Cephl YEIOBEUCCKOU NEATCILHOCTH, ITANOB €€ Pa3BUTHSI M 3HAUNMOCTH JJIS
pa3BUTHS ITUBHIIM3AIIUM;, OBJIQJCHUEM SI3bIKOM MaTEMaTHUKH W MaTEMaTHUYECKON KyJIbTypOoW KakK CPEJCTBOM IIO3HAHHUS MHDA,;
TOTOBHOCTBIO OCYIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIIBCKYIO ICSITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO MpeaMera
«MaTtemaTHKa» XapaKTepU3yIOTCS  OBJAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU 0CUCMBUIMU.
1)  Vuusepcanvnvie nosnasamenvuvle Oeiicmeus, obOecneuusaiom Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoeHue Memooo8 NO3ZHAHUS OKPYIHCAOwWe20 Mupa, NpumMeHeHue J02U4ecKux, Uccied08amenbCKux onepayull,
YyMeHuti pabomams ¢ uHgpopmayueti).
ba3oBbie JlorMyecKue 1eMCTBUA:
e BBIABISITH M XapaKTEPH30BaTh CYIIECTBCHHBIC TMPU3HAKM MAaTEMaTHYECKMX OOBEKTOB, IMOHSATHN, OTHOIICHUH MEXIY
MOHATUSAMU; (HOPMYTUPOBATH OTIPEICTICHUS IOHSTHIA, yCTAaHABINBATH CYIIIECTBEHHBIN MPU3HAKKIACCU(PUKAIIUNA, OCHOBAHHUSI
JUTst 0000IIEHNs U CPaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAJIH3a,;

e BOCIPUHUMATH, (POPMYIUPOBATH W TPEOOPA3OBBIBATH CYKIEHUS: YTBEPIUTEIbHBIE M OTPHUIIATEIbHBIC, €IMHUYHEIE,
YacCTHBIC U 00IIKE; YCIOBHBIE;



e BBIBJIATH MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NMPOTUBOpeuus B (akTax, MJaHHBIX, HAONIOACHUAX W
YTBEPKICHHUSIX;



MpeaiaraTb KpUTEPUU JJI BBISABICHHUS 3aKOHOMEPHOCTEH HUIIPOTHBOPEUUIL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIOUEHUN IO
aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO J10KA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUH (MpAMbIE U OT MPOTUBHOIO), BHICTPAUBAThH
apryMeHTal1I0, TPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBL;

BBIOMpPATh CHOCOO peleHus: y4yeOHOW 3ajnauu (CpaBHHMBATh HECKOJBKO BapUaHTOB pEIICHMs, BbBIOMpAaTh HamOoliee
MOAXO/SIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBhIe ucciiegoBarejbCcKe 1eMCTBUA:

HCIIOJIB30BaTh BOMPOCHI KAK HCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHMS; (POPMYIHPOBATH BOMPOCHI, (DUKCUPYIOIINE
IPOTUBOpEUHE, IPOOJIEMyY, yCTaHABIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATh CBOIO TIO3UIIMIO,
MHEHHUE;

IPOBOAUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HMCCIEAOBAHHWE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOro 00BbEKTa, SIBICHHUS, TPOLIECCa, BHISBICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMu, SIBJICHUSAMHU, IPOLIECCAMU;
CaMOCTOATENbHO (OpMYyIHpPOBaTh 000OIIEHNUS M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJAEHUS, UCCIEIOBaHNUA,
OLICHUBATh JOCTOBEPHOCTHIIOJYUYECHHBIX PE3YIbTAaTOB, BEIBOJIOB U 0000IIEHNUI;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIABUTAThH IIPEATIONIONKEHUS O €70 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

2)

BBIABJIATE JeUIIUTH MHOOPMALIUK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETaHA BOMIPOC U JJISl PEIICHUS 3a/1auu;
BBIOMpaTh MH(POPMAIMIO W3 UCTOUHMKOB PA3JIMUHBIX THUIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH
nH(OOPMAITUIO PA3TUIHBIX BUOB U (JOPM MIPEICTABICHHUS,
CTPYKTYPHUPOBATh HHPOPMAIIHIO, MPEACTABIATE €€ B pa3IMUHbIX (popMax, WILTIOCTPUPOBATH rpaduIEeCKu;
OIICHUBATh HAJAEKHOCTh MH(POPMAITUHU TT0 CAMOCTOATEIHFHO C(HOPMYITMPOBAHHBIM KPUTEPHSIM.
Yuusepcanouvie  Kommynukamuenwvle Oeiicmeus, obecneuusarom CcQOPMUPOBAHHOCb COYUATLHLIX HABLIKOB

00yYaruuxcs.

OO01menue:



BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKACHHS B COOTBETCTBUU C YCJIOBHSIMH U LIETSIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO
BBIPAXXATh CBOI0 TOYKY 3PEHHMS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJIy pEIICHHs 3a/1ayu,
KOMMEHTHPOBATh NOJYYEHHBIN PE3YJIbTaT;

B X0/i€ OOCYXJIEHHS 337aBaTh BONPOCHI MO CYHIECTBY OOCYX/IaeMOW TEMBbI,IIPOOJIEMBI, pEIIAEMOIl 3a/1auH, BbICKa3bIBATh
UJIEU, HALEJICHHbIE Ha MOWCK PELIEHUS; COMOCTABIATh CBOM CYXJIEHHS C CYXACHHUSAMHU JIPYTMX YYaCTHHKOB JUajora,
OoOHapyXUBaTh pa3IM4MEe U CXOACTBO MO3UIIMIA; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHMUS,;
IPEJICTaBIATh PE3yIbTaThl PELICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa; CAMOCTOSATENIBHO BEIOUpATh popMaT
BBICTYIUICHHS C YYETOM 3aJa4 IPE3ECHTALIMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

3)

MMOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIyAIbHOW paOOTHI TIPH pEIICHUH YYCOHBIX 3aiad;
MIPUHUMATB 1EJIbCOBMECTHOM JIEATEILHOCTH, TJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM paboThl, paclpeaesaTh BUJIbI padoT,
JIOTOBApUBATHCA, 00CYKIAaTh MPOIECCH Pe3yJIbTaT paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBATh B IPyNMoOBBIX opMax paboThl (00CYyX aeHUSI, 0OOMEH MHEHUI,
«MO3TOBBIE IMITYPMBD» U WHBIC); BBHITTOJHITH CBOIO YaCTh pabOThI M KOOPAMHUPOBATH CBOW JCUCTBUS C IPYTUMHU YJICHAMU
KOMaH/Ibl; OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJECHUCTBUA.

Vuueepcanonuvie  pezynamuenvie  Oeticmeusl, obecneuusarom opmuposanue CMvICI08bIX YCMAHOBOK U

JHCU3HEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIOCO0 PEIIEHUSIC yUETOM UMEIOIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apIYMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI pELICHUI ¢ y4ETOM HOBOMHUH(OPMALIUU.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMHM [MO3HABATEIILHOU pe(dICeKCHUU KaK OCO3HAHUSI COBEPIIIAEMbBIX JICHCTBUM U MBICITUTEIBHBIX MTPOIIECCOB, UX
PE3yNbTATOB; BIJIAJIETh CIOCOOAMHU CaMOIMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yJsibTaTa pPEelieHUss MaTeMaTHYECKOM
3a/1auu;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHHUH 33Ja4d, BHOCUTHh KOPPEKTUBBI B JAESATEIbHOCTh Ha



OCHOBC HOBBIX 06CTO$IT€J'IBCTB, JAaHHBIX, HaﬁHeHHBIX OI]_II/I6OK, BBIAABJICHHBIX pr;[HOCTGfI;



e OIICHUBATh COOTBETCTBHE pE3yJibTaTa II€Id W YCIOBHSIM, OOBICHATH NPUUYUHBI JOCTHIKCHHUS WM HEIOCTHXKECHUS
PE3yNbTAaTOB JIEATEIHHOCTH, HAXOAUTH OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INNPEIMETHBIE PE3YJBbTATbBI10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PAMAs], JIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPH PELIEHUU T€OMETPUUECKUX 3aad.

OnepupoBath MOHATUSAMH: ITAPATUIEITBHOCTD U MEPIICHIUKYISAPHOCTD MPSMBIXU IIOCKOCTEN.

KnaccuguimpoBaTs B3aMMHOE pacloioKE€HUE NPSIMbBIX U IIIOCKOCTEHN B IPOCTPAHCTBE.

OnepupoBarh MNOHATUSIMH: ABYTPAaHHBIM YroJi, TPaHW [BYI'PAHHOIO yrIJjla, peOpo ABYIPAHHOTO YIJIA; JIMHEWHBIA Yro
IBYTPAHHOI'O YIJIa; IPaLyCHast Mepa IBYIPaHHOIO yIJa.

OnepupoBarh MNOHATUSMH: MHOTOIPAHHMK, BBINYKJIBIA W HEBBIIYKJIbI MHOTOTPAHHUK, 3JEMEHThl MHOIOTPaHHUKA,
IIPaBUJIbHBIM MHOIOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOI'PAaHHUKOB (MMpaMUAa; MpU3Ma, IpSIMOYTOJIbHBIN Mapajienenunes, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BEIOMPAsi OCHOBaHUSA JIsl KJIacCU(UKAIMK (BBITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH;
paBUJIbHbIE MHOTOTPAHHUKHU; MIPSMBIE U HAKJIIOHHBIE MPU3MBI, NTapajlieIenuneabl).

OnepupoBarth NOHATUSIMH: CEKYLIasi MIIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB. OOBSCHATh MPUHUUITBI TOCTPOEHUSI CEYEHUH,

UCIIOJIB3YSl METOJ] CIIE/IOB.

CrpouTh Ce4eHHs MHOTOIPAHHUKOB METOJOM CJIE/I0B, BBINOJHSTH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXACHUE TE€OMETPUYECKUX BEJIMYMH IO oOpa3liaM WU alropuTMaM, HPUMEHSSE W3BECTHBIC
aHAIMTUYECKHE METO/IbI PU PEIICHUH CTAHAAPTHBIX MaTEMAaTUYECKHX 3a/1a4 Ha BBIYMCIICHHUE PACCTOSIHUI MEXy IBYMsI TOUKAMH,
OT TOYKH J0 NMPSIMOM, OT TOYKH A0 MIIOCKOCTH, MEKIY CKPEIIUBAOIIUMUCS IPSIMBIMH.

Pemarb 3amaum Ha HaXOXJACHHE T€OMETPUUYECKHUX BEJIMYMH IO O0pas3laM WU alropuTMaMm, MPUMEHSS H3BECTHBIE
aHAJIMTUYECKUE METOJbI MPHU PEIICHUH CTAHIAPTHBIX MATEMATHUECKUX 3a7ad Ha BBIYHUCIECHUE YTIIOB MEXKYCKPEUIMBAIOIIUMHUCS
OPSIMBIMH, MEX]TY MPSIMOU U MIIOCKOCTBIO, MEXAY MIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMua) ¢ IpUMEHEHHEM (POPMYJT; BEIYUCTSATH
COOTHOIIEHUS MEXKTY IJIOMIAASIMH MOBEPXHOCTEN, 00BEMaMH MOJ00HBIX MHOTOI'PaHHUKOB.

OmnepupoBaTh MOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb CUMMETPHH; IIEHTP, OChb M IUIOCKOCTb
CUMMETPUU QUTYPBHIL.

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETHUPOBATh WHGOPMAIMIO O IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax,
IPEJCTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[TpumensTh TeoMeTpruYecKre (PaKThI 7S PEIICHUSI CTEPEOMETPHUECKUX 3a/1a4, PENOIAraloIIuX HECKOJIBKO MIAaroB PeIIeHHs,
€CIIi yCTIOBHS IPUMEHEHUS 3a[aHbl B SIBHOU (popme.

[IpuMmeHsITh TpoCTEHIe MPOTPAMMHBIE CpPEACTBA M DBJICKTPOHHO- KOMMYHHMKAIIMOHHBIE CHCTEMBl TPU PEIICHUH
CTEpEOMETPUUECKHX 3a/1ad.

[IpuBoauTE HpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HHU, pPaclo3HaBaTh NPOSBICHHE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpyMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHBIECUTYAllUd U NMPUMEHSATh MU3yYEHHBIC MOHSTHS B
IpoIecce TOWCKA PeUIeHUs] MaTeMaTHuecKd CcOpMyIHMpOBAHHOW MPOOIEMBI, MOACIUPOBATH PEANbHBIE CUTYallMd Ha S3BIKE
T€OMETPHH, MCCIIEA0BATh MOCTPOCHHBIE MOJEIH CHCIOIh30BAHHEM T'€OMETPUUYECKUX TOHITHA M TEOpeM, ammapara aireOpsbl;
pelaTbpakTHYECKUe 3a/1a4M, CBSI3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEJIUYHUH.

11 KITACC

OnepupoBaTh MOHATHUSAMH: HJIMHAPHYECKAs TOBEPXHOCTh, OOpa3ymOIIMe MHJIMHIPUYCCKOW IMOBEPXHOCTH; IHIUH/D;
KOHHMYECKas IIOBEPXHOCTh, 00pa3yIoINe KOHUYECKON MOBEPXHOCTH, KOHYC; cheprieckas MoBEepXHOCTb.

Pacno3naBath Tena BparieHus (HWIMHIP, KOHYC, cdepa u map).O0bsICHATh CLIOCOOBI MOJTYYSHUS Tell

BpaIcHUSI.

KnaccudummpoBats B3auMHOE pacroyioxkeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BRICOTA CETMEHTA; IIIapOBO CJIOH, OCHOBAHUE IIAPOBOTO
CJI0s1, BBICOTA IIAPOBOTO CIIOST; IIAPOBOI CEKTOP.

BeraucisaTs 00bEMBI M ILTONIAINA TTOBEPXHOCTEH T BPAIICHUS, TECOMETPUUYECKHUX TN ¢ TPUMEHEHHEM (HopMyII.



OmnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIUCAaHHBIM B cdepy U ONUCAHHBIA OKoNo cdepsl; chepa, BNHUCAHHAS B
MHOT'OTPAaHHHK WJIM TEJIOBPALEHUS.
BbruncnsaTe COOTHOLIEHHSI MEKAY ITUIOIIAIIMU [TOBEPXHOCTEN U 00bEMAaMHU MOAO0HBIX TEI.



N3o00pakaTs n3ydaembie (GUTYPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBITTONHATE (BBIHOCHBIC) IUIOCKHE YEPTEKHU M3 PUCYHKOB IMPOCTBHIX 00BEMHBIX GUTYpP: BUI CBEPXY, COOKY, CHH3Y; CTPOHTH
CCUYCHHS TCJ BpAICHUSI.

W3BnekaTh, WHTEPOPETHPOBATH W MPeoOpa3oBBIBATH HMH(POPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax,
MIPE/ICTABJICHHYIO Ha YePTEKaX U PUCYHKAX.

OrneprpoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BBITTOMHATE ACUCTBUS CIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W YMHOXXCHHS BEKTOpa HA YHCJIO, OOBSICHITH, KAKUMH
CBOMCTBAMU OHH 00JIaJar0T.

[TprMeHsATh TpaBUIIO MapalIeIeIUIe/Ia.

OneprupoBaTh MOHATHSAMU: JIEKAPTOBBI KOOPJIWHATHI B IIPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB,
KOOPJAMHATHI BEKTOPA, YTOJ MEXKy BEKTOpaMH, CKaJIIPHOE ITPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIC 1 KOMILUTAHAPHBICBEKTOPHI.

HaxoguTe cymMMy BEKTOpPOB W MPOHU3BEJACHHE BEKTOpa Ha YHCIO, YTOJ MEXIYy BEKTOpaMH, CKaSIPHOE IPOHM3BEICHUE,
pacKIaapBaTh BEKTOP 1O IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPABHEHHUEM B ICKAPTOBON CUCTEME KOOPUHAT.

[TpumenHsaTh TeoMeTpuuecKre haKThI IS PEIICHUS CTEPEOMETPUICCKHX 3a]1a4, MPE/IToIararoliXx HECKOIbKO IIIaroB PeIIeHus,
€CJIM YCIIOBHSI TIPUMEHEHHMS 3a]JaHbI B SIBHOU (hopMe.

Pemate mpocreiinme reoMeTpUIeCKre 3a/1a9i Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIA.

PemaTe 3amaun Ha JOKA3aTEILCTBO MATEMATHICCKUX OTHOIICHUH W HAX0XKICHUE TE€OMETPUUSCKIX BEJTMYHH 10 00pa3IiaM UiIH
aITOPUTMaM, TIPUMEHSISI K3BECTHBIE METOIBI MPU PEIICHUH CTAaHIAPTHBIX MATEMAaTHICCKUX 3a7ad.

[IpumMeHsATh mMpoOCTEHIMe MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO- KOMMYHHMKAIMOHHBIC CHUCTEMBI TIPU PEIICHUH
CTEPEOMETPUICCKHX 3a/1aY.

[IpuBOIUTE TPUMEpPHl MaTEeMAaTHYSCKUX 3aKOHOMEPHOCTEH B IPUPOJE W JKU3HHU, PACIO3HABAaTh NPOSBICHHE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONMyYEHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3WPOBATh PEabHBICCUTYAIlMd W MPUMEHATh W3YUYCHHBIC TMOHSATHS B
Mpollecce TOUCKA PENICHHS MaTeMaTUdecKd C(HOPMYIUPOBAHHOW MPOOJIEMbl, MOICIUPOBATH pPEaIbHBIE CUTYallMH Ha SI3BIKE
TCOMETPHUH, HCCICAOBATh IOCTPOCHHBIC MOJICIN CHCIOJb30BAHHEM I€OMETPHUYSCKUX IOHATHH M TEOpeM, ammapara alreOpbl;



peaTbIIPaKTUICCKUC 3a1a491, CBA3aHHBIC C HAXOXKICHUCM I'COMCTPHUICCKUX BCIIMYHH.



TEMATUYECKOE INTAHUPOBAHHUE10

KJIACC
o OcHOBHBIE BUIBI JJIeKTPOHHbIE
CHOBHOE
HanmenoBanue Koa-Bo CONEDIKANILE IesITeJILHOCTH (uudposrbie)
PAa3aeIoB U TeM 4acoB acp yuaIHXCs o0pa3oBaTejIbHbIE
NpPOrpaMMblI pecypcbl
BBenenwue B crepeoMeTpuio 10 OCHOBHBIE TIOHSATHUS AxryanuzupoBath hakThl U MeTo b1 https://urok.1c.ru/

CTEPEOMETPHUH: TOUKA, IIpsMasi,
IUIOCKOCTh, MIPOCTPAHCTBO.
[TpaBuia n3obpakeHus Ha
pHCYHKax: N300payKeHHUS
IJIOCKOCTEM, MapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka. [Tonsarus:
nepeceKaroIuecs MIOCKOCTH,
MepeceKaroIuecs npsamast u
MIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
1n300pa’keHNe MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha MPOEKITMOHHBIX
gyepTexxax. HauanbHble cBeneHus
0 KyOe U nmupamue, ux
pa3BEépTku U Mozenu. CeueHus
MHOTOTPaHHHUKOB.

[TonsaTue 06 akCHOMAaTHYECKOM
MOCTPOSHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CIICZICTBUS M3 HUX

TUIAHUMETPHH, PEJICBAHTHBIC TEME.

[Tomyyats npeacTaBiIeHUs O
NPOCTPAHCTBEHHBIX (pUTypax,
pa3buparhb mpocTenie npaBuia
n300paskeHust OTHX UTyp.

N300pakaTh NpsIMYIO U MJIOCKOCTh
Ha PUCYHKE.

Pacrnio3HaBaTh MHOTOTpaHHUKH,
nupamMuIy, Kyo, Ha3pIBaTh UX
HIIEMEHTBI.

JlenaTe pucyHOK KyOa, MUpaMubl,
HAXOJIUTh ONIMOKY B HEBEPHBIX
M300paXKeHUSIX.

3HAKOMUTHCS C CEYCHUSIMH, C
METO/IOM CJIe/IOB; MUCIIOIB30BaTh IS
MOCTPOCHHSI CEYECHUSI METO]T CIIE/IOB,
KpaTKO 3allUChIBATh 1Iaru MOCTPOCHUS
CCUCHMSL.

Pacrnio3HaBath BUJI ceueHUs U
OTHOIIICHHH, B KOTOPHIX CEYCHUE JICITTUT
pebpa kyOa, HaXOIUTh TUIOIIAb
CCUCHMS.

Hcnonp3oBate nogodue npu
peleHnH 3a71a49 Ha TOCTPOCHHE
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CCUCHUM.

3HAaKOMHUTELCS C aKCHOMATHUYECKHM
[MOCTPOEHUEM CTEPEOMETPUH, C
AKCMOMaMHM CTEPEOMETPHUH U
CJICACTBUAMU N3 HUX.

NnmroctpupoBaTh aKCHOMBI
PUCYHKaMH U IPUMEPaMU U3
OKpYXaroliei 00CTaHOBKU

[Ipsimbie U TIIOCKOCTH B
IIPOCTPAHCTBE.
[TapaytenpHOCTB NPSIMBIX U
IIJIOCKOCTEN
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B3anmHoe pacnosnoxkenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroImecs,
napajuiebHbIe U
CKPEILMBAIOIINECS TIPSIMBbIE.
[NapaniensHOCTh MPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napasuiesibHbIe MPSMBIC B
MPOCTPAHCTBE; MapalIeIbHOCTD
TPEX NPSAMBIX; apAJIIEIBHOCTD
MPSIMOM M TUIOCKOCTHU. YTIIBI C
COHAITPaBJIICHHBIMH CTOPOHAMU;
YTOJI MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.
[TapamenpHOCTB IIOCKOCTEN:
MapauleNbHbIE IJI0OCKOCTH;
CBOMCTBA MapaJuICIbHbIX
[IJIOCKOCTEM.

[Ipocreiimme mpocTpaHCTBEHHbBIE
(burypsl Ha MIOCKOCTH:
TeTpa’ip, Kyo, mapaiesenue]t;
[MOCTPOEHUE CEUYECHUI

AKTyanu3upoBath (DaKThl U METOJIBI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

[TepeuncasiTb BO3MOKHBIE CIIOCOOBI
[PacIIOJIOKEHUS ABYX IIPSMBIX B
IIPOCTPAHCTBE, WIIIOCTPUPOBATh UX HA
npuMepax.

[aBaTh omnpenencHue
CKPEILMBAIOIIMNXCS MPAMBIX,
(dbopMynHUpOBaTh MPU3HAK
CKPELIMBAOIIMNXCS MPAMBIX U
[IPUMEHSATD €ro IIPU PEIIECHUH 3a1a4.

Pacno3naBate nmpusmy, Ha3bIBaTh €€
DJIEMEHTBI.

Crtpouts ceuyeHus Npu3Mbl Ha
TOTOBBIX YEPTEKAX.

[lepeuncnsaTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOTI'O PACIIOJIOKEHUS IIPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE,
[IPUBOJUTH COOTBETCTBYIOILINE
IIPUMEPBI U3 PEATbHOMN )KU3HU.

JlaBatb onpeneneHue
MapAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.

DopMynupoBaTh NPU3HAK
MMapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH,
YTBEPKICHHUE O IIPSIMOM IepeceyeHus
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NBYX IUIOCKOCTEM, MPOXOIALINX YEPE3
napajuieiabHbIE PSMBbIE.

Pemarp npaktudeckue 3a1auu Ha
MNOCTPOEHNE CEYEHUH MHOTOI'PaHHHKA.

OOBACHATD CITydau B3aUMHOTO
[PACIIOJIOKEHUS MIIIOCKOCTEM.

JlaBath onpenesieHre
NapajuieIbHbIX JIOCKOCTEH;
MPUBOJUTH IPUMEPHI U3 PEATILHOU
PKU3HU U OKpY’Karoleil 00CTaHOBKH,
WJUTIOCTPUPYIOIINE AapaAJIIeIbHOCTD
IJIOCKOCTEM.

Hcnons3oBars npusHak
MapajuIeIbHOCTH JIBYX IUIOCKOCTEH,
CBOMCTBA MapaJUIECIbHBIX INIOCKOCTEN
[P PELIECHUH 3a/1a4 Ha IOCTPOECHHUE.

OOBACHATD, UTO Ha3bIBACTCS
napauleJIbHBIM IPOEKTUPOBAHUEM U
KaK BBIITOJIHSETCS IPOEKTUPOBAHHE
(buryp Ha IIOCKOCTb.

N306paxaTs B napamienbHON
IIPOEKIIMN PA3IMYHBIE TEOMETPUUECKUE
(Gurypsl.

MonenpoBaTh peanbHblEe CUTYalluu
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX
MTOHSTHH.

Wcnonb30Bath MpH pelieHnu 3aaad
Ha MIOCTPOEHUE CEUEHUI MOHATHE
MapajuIeIbHOCTH, TPU3HAKU U
CBOICTBA NMapaJlJIeNIbHBIX MPSMBIX Ha
MJI0CKOCTH




[TepnienanKyIsipHOC
Th IPSMBIX U
IJIOCKOCTEN
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IlepnieHIUKyYIAPHOCTD NPSMOM U
IJIOCKOCTH: TIEPIEHINKYJIIPHBIE
MpsIMBIE B IIPOCTPAHCTBE,
IIpsiMbIE NIapajuIeIbHbIE U
MEePIEHIUKYISIPHBIE K
IJIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTHU IIPSMOHN U
IJIOCKOCTH, TEOPEMA O MPSIMOU
MEePIEHUKYISIPHON IIJIOCKOCTH
[lepnieHIUKYISp U HAKIIOHHBIE:
PacCTOsIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 IJIOCKOCTH.

AKTyanu3upoBath (DaKThl U METOJIBI
MJJAHUMETPHUH, PEJICBAaHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUH.

OOBACHATH, KAKOH yroJ
Ha3bIBACTCS YIVIOM MEXIY
MEPECEKAIOIINMUCS TIPSIMBIMH,
CKPELIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE.

[laBaTh onpeneneHue
NEePHEHIUKYISIPHBIX NPSIMBIX U
IIPSAMOM, EPIICHIUKYIISAPHOU K
MJIOCKOCTH.

Haxonuts yriel mexay
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B KyOe
Y IIpaMu/e.

[IpuBOIUTE TPUMEPHI U3 peATTLHOU
PKU3HU U OKpY’Karollell 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEHIUKYIISIPHOCTD IIPSIMBIX B
[IPOCTPAHCTBE U MEPIIEHIUKYIISPHOCTD
MPSIMOM K IIJIOCKOCTH.

®opMyIMpOBaTh MIPU3HAK
MEPIEHIUKYIISIPHOCTH IPSIMOMN U
[IJIOCKOCTH, IIPUMEHATH €r0 Ha
MpakTUKe: OOBIACHITH
NepIeHINKYIIPHOCTh pedpa Kyda u
TMaroHaAJIA €ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOUTh JUIUHY
muaroHanu Kyoa. Beraucnsate BbICOTY
[IPaBUILHOM TPEYTrOJIbHOU U
MIPaBUJIbHOM YETBIPEXYTOIBHOM
nupamMus o JiuHaM pEdep.

Pemate 3a1aun Ha BBIYHUCIIEHNS,
CBSI3aHHBIE C IIEPIICHIUKYISIPHOCTHIO

https://urok.lc.ru/

http://fcior.edu.ru

http://methmath.chat.ru



https://urok.1c.ru/
http://fcior.edu.ru/
http://methmath.chat.ru/

IIPSIMOM U TUIOCKOCTH, C
WCII0JIb30BAaHUEM IIPU PELICHUH
MTAHUMETPUIECKHX (haKTOB U
METO/I0OB.

OOBSICHSTH, YTO HA3BIBAIOT
MEPIEHANKYJIIPOM U HAKIIOHHOW U3
TOYKH K IUIOCKOCTH; TPOEKIEH
HAKJIOHHOM Ha MI0CKOCTh. OOBSACHSTS,
YTO Ha3bIBACTCS PACCTOSIHUEM: OT
TOYKHU JO IJIOCKOCTH; MEXKIY
napajuieIbHBIMU TUIOCKOCTAMH; MEXITY
MPSMON U MmapaJlJIeTbHON e
MJIOCKOCTBIO; MEXKTY
CKPELIMBAOIIMMUCS TPSIMBIMHU.

Haxonuts 311 pacctosHus B
MPOCTHIX Cllydasix B Ky0Oe, mupaMuse,
MpU3Me.

MopenupoBaTh peajibHbIE
CUTYaIIMH Ha SI3bIKE TEOMETPUH,
MCCJIEA0BaTh MOCTPOCHHBIE MOEIH C
WCIIOJIb30BAaHUEM F€OMETPHUECKUX
TTOHSTHH.

Hcnonws30Bath npu pemieHnu 3a1a4d
Ha MIOCTPOEHUE CEYEHUIN TEOpEMY
[Tudaropa, cBolicTBa MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB.

VYTIbl MeXAy NpSIMBIMH U
IIJIOCKOCTSIMU
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YTIIBI B IPOCTPAHCTBE: YroJl
MEXIy NPSMOM U IIJIOCKOCTBIO;
NBYTPAaHHBIN yTOJI, TUHEHHBIN
YTOJ1 IBYTPAaHHOIO YIJIA.
[lepnenUKyISIpPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYISIPHOCTH ABYX

AKTyanu3upoBaTh GaKkThl U METOIbI
[JIAaHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOAWUTH aHAJIOTHUH.

JlaBaThb onpeneneHue yria Mexmny
MPSMOM U INIOCKOCTBIO,
(bopMynHpOBaTH TEOPEMY O TPEX
NEepIeHIUKYNIIpax U 00paTHYIO K HEH.
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mockocteil. Teopema o Tpéx
HepreHANKYIIsIpax

Haxonuts yron mexay npsiMou u
IJIOCKOCTBIO B MHOTOTPaHHHUKE,
[PacCTOsIHUE OT TOYKH 0 IIPSMOM Ha
IJIOCKOCTH, HCIIOJIB3YSI TEOPEMY O TPEX
neprneHaukyispax. [Iposoaurs Ha
YepTeKe NEPIEHIUKYISIP: U3 TOUYKH Ha
MPSIMYI0; U3 TOUYKHU Ha IJIOCKOCTb.

JlaBaTh omnpeneneHue JByrpaHHOIO
yria u ero 31eMeHTOB. OOBSACHATH
[PaBEHCTBO BCEX JINHEHHBIX YIJIOB
NIBYTPaHHOIO yrija.

Haxonuts Ha yepTexe AByrpaHHbIN
YTOJI IIpU pedpe NUpaMuibl, IPU3MBIL,
napajuleenunesa.

JlaBaTh omnpeneneHue yria MexIy
IJIOCKOCTSIMH.

[laBaTh onpeneneHue u
(dbopMynMpOBaTh MPU3HAK B3aUMHO
NEePIEeHIUKYISIPHBIX TIOCKOCTEH.

Haxoauts yrasl Mexny
IJIOCKOCTSIMU B KyOe U mUpaMue.

Hcnonp30BaTh MpH pEILIEHNN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
MIAHUMETPHH.

MopennpoBaTh peajibHbIE
CUTYalllU Ha SI3bIKE TEOMETPUH,
MCCJIEIOBATh MMOCTPOCHHbBIE MOJIENIN C
VICII0JIb30BAaHNEM T€OMETPUUYECKUX
MTOHSITUH.

Hcnonp30BaTh MpH peLIEHNN 3a1a4
Ha MOCTPOEHHUE CEUEHUN COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE.

MHororpanHuku
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[ToHsiTHE MHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTBI

AKTyanu3upoBaTh GaKThl U METOJIbI
[JIAHUMETPUH, PEJICBAHTHBIE TEME,
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MHOTOTpaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOI'OI'PaHHUKH;
pa3BEpTKa MHOIOTPaHHHUKA.
[Tpu3ma: n-yrospHas npusma;
IpaHu ¥ OCHOBAHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBIL;
0OKOBast ¥ OJTHASI TOBEPXHOCTh
npusmsl. [lapannenenunern,
MPSIMOYTOJIBHBIN
napasJiesIenuIe]] U ero CBOUCTBa.
[Mnpamupa: N-yroiapHas
NUpaMu/ia, TPAHU U OCHOBaHHE
MUpaMuIbl; O0OKOBAs U MOJTHAS
MOBEPXHOCTh TMPAMHU/IBI;
MpaBWIbHASA U yCEUEHHAS
nUpaMua.

JNEeMEHTHI IPU3MbI U TUPAMUJIBIL.
[IpaBriIbHBIE MHOTOIPaHHUKH:
MOHSITHE MTPABUIBHOTO
MHOTOI'paHHHKA; TPaBUJIbHA
Mpu3Ma 1 paBuiIbHast
NUpaMyU/a; IpaBUIbHAs
TpeyrojibHasi nupaMuaa u
MPaBUIIBHBIN TETpasap; KyoO.
[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
NOAEKadIp U UKOCAIP.
CuMMeTpHsl B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENEHO
TOUYKH, IPSIMOH, TNIOCKOCTH.
JJIeMEeHThl CHMMETPHUH B
MUpaMHIax, Napauleenune1ax,
MPaBHJIbHBIX MHOTOTPaHHHUKAX.

MPOBOJAUTH AHAJIIOTUH.

aBaTh onpeaeneHue
rapasulesienuIie/1a, paclio3HaBaTh €ro
BUJIbl U U3y4aTh CBOMCTBA.

JlaBaTh onpeneneHue nupaMuibl,
[pacro3HaBaTh BUJIbl TUPAMM/I,
¢dbopmynupoBaths CBOHCTBa pEdep,
rpaHei U BbICOTHI TPaBUIIBHOM
MAPaAMU/IBI.

Haxoaute 1mioniaip DOJHOU U
OOKOBO MOBEPXHOCTH MHUPAMHU/IBI.

[aBatp onpeneneHue yce4eHHOM
MUPAMUbI, HA3bIBATH €€ JIIEMEHTHI.

DopMyIHpPOBATH TEOPEMY O
IoImaan OOKOBOW MOBEPXHOCTH
MPaBUIILHON YCEUEHHON TUPAMUIBI.

Pemats 3a1aun Ha BIYUCIICHUE,
CBSI3aHHBIE C MMPAMUJIaMHU, a TAaKKe
3a71a4l Ha TOCTPOCHUE CEYEHU.

[laBaTp onpeneneHue npusMsl,
[pacro3HaBaTh BUJIBI IIPU3M,
M300paxaTh MPU3MBI Ha YEPTEKE.

HaxoanuTs miomnians IOJIHON WIIH
OOKOBOI1 TOBEPXHOCTH MPU3MBI.

N3yuaTh cooTHOMIEHUS Diiniepa ajst
yrcia pédep, rpaHeit U BepIuH
MHOTOTpaHHUKA.

N3yuaTh BUIBI IPABUIIBHBIX
MHOTOTPAaHHUKOB, X Ha3BaHUA U
KOJINYECTBO I'PAHEH.

N3yuyaTe cUMMETpHIO
MHOTOTPaHHUKOB.

OOBSICHATH, KAKHE TOUKH
Ha3bIBAIOTCS CHMMETPUYHBIMU
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BrrunciieHue 31€MEHTOB
MHOTOTPaHHHUKOB: pEOpa,
nuaroHanu, yriel. [nomanp
OOKOBOW IMMOBEPXHOCTH U MTOJTHOU
MOBEPXHOCTU MPSIMON TIPU3MBI,
IIoL[a1b OCHOBAHUMN, TEOpEMa O
OOKOBOI TTOBEPXHOCTH MPSIMOI
mpu3Msl. [nomans 6okoBoi
MOBEPXHOCTU U MTOBEPXHOCTHU
MPaBWJIbHOM MUpaMUIbI, TEOpEeMa
0 IO OOKOBOM
MOBEPXHOCTU yCEYEHHOU

A PAMHTBI

OTHOCHUTEJIBHO JAHHOW TOYKH, IIPSIMOU
WIH IIJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO UJIH IIJIOCKOCTBIO
CUMMETPUHU (UTYPBI.

IIpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (PUTYp B apXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MonenupoBaTh peajbHbIE
CUTYyAalluH Ha S3bIKE T€OMETPHH,
MCCIJIE0BATh IOCTPOCHHBIE MOJEIIHN C
VICIIOJIb30BAHUEM I€OMETPUYECKUX
MOHATUI, UCTIOIB30BaTh OA00HE
MHOTI'OTPDaHHUKOB.

OO6BEMBI MHOTOTPAaHHUKOB

I[Monsatre 00 00BéMe. O0BEM
MAPAMH/IBI, TPA3MBI

AKTyanu3upoBaTh (HaKThl U METOJIbI

MJIAHUMETPHUH, PEJICBAHTHBIC TEME.

OOBACHATD, KaK U3MEPSAIOTCA
00BEMBI TEJ, TPOBOJISI AHAJIOTHIO C
M3MEPEHHUEM ILIOIIaIeH
MHOTOYTOJIHUKOB. DOpPMYIHUPOBATH
OCHOBHBIE CBOHCTBA 00HEMOB.

N3yuatk, BEIBOAUTH (GOPMYITHI
00BEMa MPSIMOYTOILHOTO
napajuieJenumnesa, MpusMbl U
MUPaMU/IBL.

Brruuciste 00bEM pU3MBI U
MAPAMUJIBI 110 UX DJIEMEHTAM.

[IpuMeHATh 00BEM I PEIICHHS
CTEPEOMETPUUYECKUX 3aJ1ay U JIJIs1
HaXO0/ICHUS TEOMETPUUECKHUX
BEJTMYMH.

MoaenupoBaTh peajibHbIE CUTYAIIUU
Ha s13bIKE T€OMETPHUH, UCCIE0BATh
MOCTPOEHHBIE MOJIEIH C
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MCII0JIb30BAHUEM I'€OMETPUUECKUX
OHATUHN

IToBTOpEHUE: CeueHMUs, 4 [ToctpoeHue ceueHui B CtpouTth ceueHre MHOTOTPAaHHUKA
PacCTOSIHUA U YTJIbI MHOI'OI'paHHUKCE. METOJ0M CJICIOB.
Brruucnenue paccrosHui: JlaBaTb onpeneneHue pacCTOSHUSA
MEXIy IBYMS TOYKaMHU, OT TOUKHUMEXAY GUTypaMH.
110 PSAMOM, OT TOYKHU 110 Haxonuts paccrosiHue mexny
MJIOCKOCTH; MEXAY NapajuieIbHbIMU IUIOCKOCTAMHU, MEKIY
CKPEIIMBAIOIMIMMUCS MPSIMBIMU.  IOCKOCTBIO U MAapasUIeIbHON el
Bbruncnenue yrioB: Mex1y MPSAMOM, MEX/1y CKPEIIMBAIOILIUMHUCS
CKPEIIMBAIOIIMMUCS NPSIMbIMHU,  [TPSIMBIMH.
MEXy NMPSAMOUN U MIIOCKOCTBIO, CtpouTh JIMHEUHBIN yroJ
NBYTPAHHBIX YIJIOB, YIJIOB [IBYTPAHHOI'O yIJIa HA YepTekKe
MEXy IIIOCKOCTSIMU MHOT'OTPaHHUKA U HaXOJIUTh €T0
BEIINYUHY.
Haxoautsb yriibl Mexay MiI0CKOCTSIMU
B MHOI'OTpaHHUKAX
BIIEE KOJIMYECTBO YACOB I10 68 0

POITPAMME
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DJIeKTPOHHbIE
HanmenoBanu Koit-no OCHOBHBIE BHIbI (uudposbie)
€ pa3aejioB U 4ACOR OcHoBHOe NeATebHOCTH o0pa3oBaTe/bHbIEC
—_— coJepiKanue —— pecypes
NpPorpaMMbI
Tela BpalCHHs 12 Coepa u map: 1eHTp, paanyc, AKTyaau3upoBaTh (PaKThl i METOJIBI https://urok.1c.ru/

TIaMeTp; TUIOIIAIb TOBEPXHOCTH
ctepsl. BzanMHoe pacnonoxenue
chephl 1 IITOCKOCTH; KacaTelbHas
MJIOCKOCTH K cdepe; miomanb chepsl.
N3o006pakenue chepsl, mapa Ha
MJIOCKOCTH.

CeueHus mapa.

TUIAHUMETPHH, PEJICBAHTHBIC TEME,
[POBOJAUTH AaHATOTHH.

/laBatp onpenenenus cepsl U mapa, ux
[EHTpa, paauyca, 1uaMeTpa.
Onpenensats chepy kak Gurypy
BpAaIllEHUsI OKPYKHOCTH.

VccnenoBaTh B3aMHOE PACIIONIOKEHHUE
cdepsl U MIIOCKOCTH, ABYX cdep,
VILTIOCTPUPOBATH 9TO Ha YepTekax U
PUCYHKaXx.

DopMyJIUPOBATH ONPEICIICHUE
KacaTeJIbHOM IIIOCKOCTH K cdepe,
CBOMCTBO M IIPU3HAK KaCaTEIbHOU
MJIOCKOCTH.

3HAKOMHTHCS C T€0JIe3NICCKUMHU
MUHUSME Ha cdepe.
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[{nnuHapuyeckasi IOBEPXHOCTD,
00pa3yromue MHIMHIPUIECKOM
MOBEPXHOCTH, OCh LIMIIMHAPUYECKOU
noBepxHoCTU. Llunuuap: ocHOBaHuUs
1 OOKOBast MOBEPXHOCTH,
00pasyromas 1 OCh; MJIOIIA b
OOKOBOI U MOJIHOM MOBEPXHOCTH.
300paxeHne NUINHApA Ha

MJI0CKOCTH. Pa3BépTka mummHapa.

OOBSACHATH, UYTO HA3bIBAIOT LIMIIUHAPOM,
HA3bIBAaTh €0 3JIEMEHTHI.
3yuaTh, 0OBSACHSTD, KaK MOJIYIUTh
[VIUH]P TYTEM BpaIlCHUS
MPSIMOYTOJIbHUKA.
BbIBOINTE, UCTIOIB30BaTh (POPMYJIBI JUIS
BBIYMCIICHHSI 10111 OOKOBOI
MOBEPXHOCTH LIMJIMHPA.

W3y4atp, pacrio3HaBaTh pa3BepTKy



https://urok.1c.ru/
http://fcior.edu.ru/
http://methmath.chat.ru/

CeueHust HWIMHAPA (TUIOCKOCTHIO,
MapasieIbHON WIn
NEepIEeHANKYIISIPHON OCH LIMIMHIPA)

ATUHAPA.

N300pakaTh MWIMHIP U €70 CCUCHHS
MJI0OCKOCTBIO, TPOXOSIIEH Yepe3 ero
0Cb, ITapaJuICIbHON WIN
MEPIEHAUKYIIAPHON OCH.

Haxonute miomaan dTHX CEUYEHUH.

MopaenupoBaTh peajbHbIC CUTYallMU
Ha S3bIKE T€OMETPUU, UCCIICIOBATh
MOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATHH.

KoHunueckasi IOBEpXHOCTb,
00pa3yromne KOHUIEeCKOM
[OBEPXHOCTH, OCh U BEPLIMHA
KOHHYECKOU IToBepXHOCTU. KOHYyC:
OCHOBaHME M BepIlIMHA, 0Opa3yrolas
1 OCh; IJIOIIAAL OOKOBOM M ITOJTHOM
[MOBEPXHOCTU. Y CEYEHHBIN KOHYC:
00pa3yrolue U BHICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.
MN300pakeHue KOHyca Ha MI0CKOCTH.
Pa3BEpTKa KOHYCAa.

CeueHus KOHyca (IIJI0OCKOCTBIO,
[apajuIeJIbHOM OCHOBAHHUIO, U
MJI0CKOCTBIO, MPOXOASIIEN uepe3
BEPIINHY).

KomOuHanus Ten BpalieHus u
MHOTOI'paHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsrl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WU B
TEeJI0 BpallleHus

OOBACHATH, KaKOE TEJI0 Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
DIIEMEHTHI.

W3yuaTh, 00BSICHSITD, KaK OTYIHTh
KOHYC ITyTEM BpalllCHUs
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

N300pakaTh KOHYC U €0 CeUeHUs
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3 OCh, U
[JI0OCKOCTBIO, IEPICHAUKYIIIPHOMN K OCH.

N3yuaTe, pacnio3HaBatb pa3BEPTKY
KOHYCa.

BbIBOINTE, NCTIOIB30BaTh (OPMYJIBI
T BBIYUCIIEHUS 10111 OOKOBOM
[MOBEPXHOCTH KOHYCA.

HaxoauTts niomaau ceueHui,
MIPOXOASAIINX YEPE3 BEPIIMHY KOHYCa
WJIU TIEPIICHIUKYIISIPHBIX €ro OCH.

OOBSICHSTH, KAKOE TEJIO Ha3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3y4atb, 0OBACHATH, KaK €ro
MOJIy4YUTh IIyTEM BpalllEHUs
MPSIMOYTOJIBHOW Tpaneuu.

BbIBOAMTD, IPUMEHSTH (HOPMYITY AT
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BBLIYMCIICHHS IO OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCA.

AKTyanu3upoBaTh (GakThl U METOJBb]
MJIAaHUMETPUH,  PEJIICBAaHTHBIE  TEME,
[POBOJIUTH AHAJIOTUH.

Pemate cTepeoMeTpuyeckue 3a1a4u,
CBSI3aHHBIC C T€JIaMU BpalCHUS,
MMOCTPOSCHHUEM CEUCHUH TEJ BpallleHUs, C
KOMOWHAIIUSIMU TEJI BpaIllEHUs U
MHOTOIPAaHHUKOB Ha HaXOXKJICHUE
FCOMETPUUYECKUX BEITUUMH.

Hcronb30BaTh Mpu pelieHUH
CTEPEOMETPUUYECKHX 3a/1a4
MJIaHUMETPUYECKUEe (DaKThl U METOIbI
3aJa41 Ha BEIYHCIICHUE U
ITOKAa3aTeIbCTBO.

MonaenupoBaTh peajabHbIE CUTYallU
Ha s13bIKE T€OMETPHUH, UCCIE0BATh
MOCTPOEHHBIE MOJIEIH C
MCII0JIb30BAHUEM T€OMETPUUECKUX
MOHATHH

O0BEMEBI TEI

[TousTue 006 00béMe. OCHOBHEIC
CBOIicTBa 00HEMOB TeEII.

O0BEM NUITMHIPA, KOHYCA.
O0BEM 11apa U TIomaas chepsl.

MoaobHble Tena B NPOCTPaHCTBE.
COOTHOLLEHMA MeXay Niowaasamm
NoBepXHOCTEN, 06 BEMaMM
noAobHbIX Ten

AKTyanu3upoBaTh (DaKThl U METO/IbI
[JIaHUMETPHUH, PEIICBAaHTHBIE TEME,
[IPOBOJUTH aHAJIOTHH.

BbIBOINMTE, NCTIOTIB30BaTh (OPMYJIBI
00BEMOB: TIPU3MBI, IIMIINH/IPA,
MpaMU/Ibl, KOHYCa; YCEUEHHOU
MUpaMU/bl U YCEUEHHOTO KOHYCA.

Pemarts crepeomeTprueckue 3a1aum,
CBSI3aHHBIE C BHIYMCIEHUEM OOBEMOB.

DopMynHpOBATH ONIPENEIICHAE
[1apOBOI'0 CErMEHTA, IIAPOBOIO €04,
[IAPOBOTO CEKTOPA.

[TpumensTs GopMysl amst
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HaXO0XJIEHUSI 00BEMOB 11APOBOTO
CErMEHTa, IIapOBOI0 CEKTOPA.

Pemate cTepeoMeTpuyeckue 3a1auu,
CBsI3aHHbBIE C 00BEMOM I1apa U
MI0MIA/IBI0 chephl.

MonenupoBaTh peaibHbIE CUTYaIHH
Ha sI3bIKE T€OMETPHH, UCCIE0BATh
MOCTPOCHHBIE MOJEIHN C
MCIIOJIb30BAHUEM T€OMETPHUECKUX
MMOHSTHM.

BekTopbl 1 KOOpIMHATHI B
MIPOCTPAHCTBE

10

BekTop Ha IJIOCKOCTH U B
npoctpaHcTBe. CloxkeHue u
BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha 4ucio. Paznoxxenue
BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuiio
rapajuieaenunesa.

Pelenue 3a1a4, CBA3aHHBIX C
IIPUMEHEHNEM IIPAaBUII ACUCTBUN C
BEKTOpaMHU

[IpssMoyTOIBHAS CHCTEMA KOOPAUHAT
B IIpocTpancTee. KoopauHaThl
BekTopa. [Ipocreitmue 3agaun B
KOOPAMHATAX. YTOI MEXIY
BekTOopamu. CkaysgpHoe
[IPOU3BEICHUE BEKTOPOB.
BeIunciieHre YIJIoB MEX1y IPSIMbIMH
U IJIOCKOCTSIMH.
KoopIMHATHO-BEKTOPHBII METOJI TPU
[PELICHUU T€OMETPUYECKUX 3a1a4

AKTyanu3upoBath (DaKThl U METOJIBI
MJIAHUMETPHUH, PEIICBAHTHbBIC TEME,
HpOBOI[I/ITI) AHAJIOTHUMH.

OnepupoBaTh OHATHUEM BEKTOP B
[IPOCTPAHCTBE.

®opMyIHpPOBaATh MTPABUIIO
rapasuiesienuIieia Mpyu CI0KEHUH
BEKTOPOB.

CKJ’IaI[I)IBaTB, BbIYUTATH BeKTOpBI,
[YMHOKaTh BEKTOP Ha YHUCIIO.

N3ydath OCHOBHBIE CBOMCTBA ATUX
onepanuin.

[laBaTh onpeneneHue
[IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT B
[MPOCTPAHCTBE.

BrIpa3uTh KOOpIMHATHI BEKTOPA
Hepe3 KOOPIUHATHI €r0 KOHIIOB.

BbIBOINTE, UCTIONIB30BATH GOPMYITY
JIJIMHBI BEKT! opa nu paCCTOSIHI/ISI Me>1<11y
TOYKAMH.

Bripaxkath CKaipHOE MPOU3BEICHUE
BEKTOPOB YEPE3 UX KOOPAUHATHI,
BBIYHUCIIATH yFOJI Me>1<)1y JABYMsI

BCKTOpaMU, IBYMS IMPAMBIMH.




Haxomuts yron mexay npsaMon u
MJI0CKOCTBIO, YIOJl MEKIY JBYMsI
MJIOCKOCTSIMU aHAJIMTUYECKUMHU
METOaMHU.

BreIBOIMTE, UCTIONB30BATH (OPMYITY
[paccTOsIHUSA OT TOYKH JO MJIOCKOCTH.

IloBropeHue, . OcHoBHBIE GUTYPBI, PaKThI, TCOpeMbI|  PemaTh npocTeinme 3a1a4u Ha httD§2// urok.1c.ru/
o6o6menHe, Kypca INIaHUMETPUH. 3a1a49n HAXOKICHUE JUIUH U YIJIOB B httD://fCIOF-EdU-rU
. [UIAHUMETPUH U METOJIBI HX reoMeTpruecKux Gpurypax, mpuMensts N0://methmath.chat.ru
CHCTEMaTH3allnsl 3HAHUH
perieHus. reopemy ITudaropa, TeopeMsl CHHYCOB
OcHOBHBIE GUTYPHI, (AKTHI, TEOPEMBI [l KOCHHYCOB.
Kypca CTepeoMeTpHH. 3a1aun HaxoauTs miomais
CTEPEOMETPUH M METOJIBI MX PEIICHUAMHOTOYTOJbHIAKA, KPYTa.
Pacnio3znaBath nogo0HbIe DUTYPBI,
HAXOUTh OTHOIIEHHS JJIMH U
IJIOIIAACH.
Hcnons30Bath Npyu pelieHUN
CTePeOMETPUIECKUX 3a/1a4 (HhaKThl U
METOIbI TUTAHMMETPHH
[EE KOJIMYECTBO 34

OB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Vueonuk. 'eomerpust 10-11 xn. Aranacsn JI. C. u ap.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meronnueckue pekomennanuu. 10-11 kmacesl (k yueonuky Atanacsas JI. C. u np.)

MUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://www.fipi.ru/

http://www.ege.edu.ru/
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math-ege.sdamgia.ru
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