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MOSACHUTEJBHASA 3AIIKNCKA

Pabouass mporpamma ydeOHOTO Kypca «I['eomerpus» 0a3oBOro ypoBHS s
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
roCyAapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHAapTa CPEeJHEro o0Iero oopa3oBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEIBABISIEMbIX K MATEMATHYECKOMY
o0pa3oBaHMIO, U TPAJAMLUNA poccHuiickoro oOpa3oBaHus. Peanuszaius mporpammbl
o0ecrieunBaeT OBJAJCHUE KIIOYEBBIMH KOMIETCHIMSIMH, COCTaBISIOUIUMH OCHOBY
JUTSL CAaMOPa3BUTHSI M HEMPEPHIBHOTO 00pa30BaHus, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIBLHOTO PA3BUTUS TUYHOCTU 00YUaIOLIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxHocth yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEAHEr0 OOILIEero
oOpa3oBaHMsi OOYyCIIOBJIIEHAa TPAKTUYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS TE€OMETPUM B HANPABICHUU JUYHOCTHOIO
pa3BUTHs oOywaromuxcsi, (popmMupoBaHus (PYHKIIMOHAIIBHOM MaTeMaTH4eCKOM
TPAMOTHOCTH, MU3YYEHHS APYTUX y4E€OHBIX NUCUMIUIMH. Pa3Butue y oOydarommxcs
IPaBUIBHBIX NPEACTABICHUNA O CYHIHOCTH M IPOMCXOXKICHHUM TI€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHMHM pEaJbHOIO0 W HUJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYECKOW HAyKOW SBJIEHUM W MPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CHUCTEME HayK U POJIM MaTeMAaTHUYECKOr0 MOJIETMPOBAHMS B HAYYHOM MMO3HAHUU U B
IPAaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHMS ydalluXcs, a
TaK)K€ KauyeCTB MBIIUICHHUS, HEOOXOJUMBIX JUIsl ajJanTallid B COBPEMEHHOM
o01ecTBe.

I'eomerpust siBisieTcsi ONHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEAHETO
oOmero o0pa3oBaHusl, TaK Kak o0OecleuyrBaeT BO3MOXHOCTb M3YYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (GOpMUpPYEeMOe NpPU H3YyYEHUH OO0yYarolIUMHUCS
MOHSATUHUHBIX OCHOB T'€OMETPHUH U MTOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN B
X0JI€ peUIeHUs] FTEOMETPUUYECKHX 3a/1a4, YMEHHUE BBIIBUTaTh U OMPOBEPTaTh TUIIOTE3bI
HEIMOCPEJICTBEHHO MCMOJB3YIOTCSI TpPU  PEHICHUH 3a/lad  €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH U3 Kypca (QPU3HUKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO pPOJIb BO
BCEX O0OJIACTAX MAESATENbHOCTU 4YernoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIUaIbHOTO ObITHS, (opma
OTPAXKEHUSI OKPYXKAIOLIEr0 MHpa, YCIOBHE YCHEIIHOIO IMO3HAHHWS W aKTUBHOIO
npeobpaszoBanus AecTBUTENbHOCTH. OniepupOBaHre MPOCTPAHCTBEHHBIMH 00pazaMu
00BbeIUHACT pa3HbIle BUABI yUEOHON U TPYIOBOM JAEATEIBHOCTH, SBISETCS OJHUM M3
npo(heCCHOHATIBHO Ba)KHBIX KaueCTB, MOATOMY aKTyalbHa 3agadya (OpMUPOBAHUS Y
o0y4aroluxcs MNPOCTPAHCTBEHHOTO MBILIUIEHHUS KaK pPa3sHOBUIHOCTU OOpa3HOIo



MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAKTHYECKOU
JeATEIbHOCTH 110 MHOTUM HaIlPaBJICHUSM.

Llens ocBoeHHsI MporpaMMbl y4yeOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeoOpa3oBaTeIbHOE U OOIICKYJBTYPHOE Pa3BUTHE
oOy4Jaronuxcst yepe3 odecrnedyeHrue BO3MOKHOCTU MPUOOPETEHHS] U UCIOJIb30BaHUS
CHUCTEMAaTUYECKUX T€OMETPUUECKUX 3HAHWUN U JEUCTBUH, CIEHU(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELTHOTO MPOAOJDKEHUSI 00pa30BaHHsA MO CHEHHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o TrTeoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHA3HAYEHA TS
o0yJaroluxcs CpeIHEH HIKOJIbI, HE MCIBITHIBABUINX 3HAUUTEIbHBIX 3aTPyIHEHUN Ha
YpPOBHE OCHOBHOTO 001ero ooOpaszoBaHusa. Takum o00pa3oMm, oOydaromiuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOLIME MAaTEMAaTUYECKHE YMEHMsI, CBA3aHHBIE CO
CHelM(PUKON TeoMeTpUrn M HEOOXOJUMBbIE NIl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 31010, OHM UMEIOT BO3MOXHOCTh U3YYUTh F'€OMETPUIO OoJiee TiTyO0Ko, eciii B
NalbHEHIIEM BO3HMKHET HEOOXOJMMOCTh B TIE€OMETPUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTKeHrEe 1eld  OCBOEHHS NPOrpaMMbl OOECIEUYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3anad. lIpuopuTeTHBIMM  3aJadaMM  OCBOEHHsI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

. dbopmMupoBaHUE TIPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOMU
KYJIBTYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
. dbopMHpoBaHUE MPECTABICHNUS O MHOTOIPAHHUKAX W TeJlaX BpalieHUs

KaK O BOKHEUIIIUX MATEMAaTHUYECKUX MOJIEIISIX, TTO3BOJISIIONIUX OMUCHIBATh U M3ydaTh
pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

. dbopMHpOBaHWEe YMEHHS paclo3HaBaTh Ha YEPTEXKaX, MOJCIIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH M TeJla BpaIlCHUS;

. OBJIaJICHE METOJaMU PEIICHHS 3a/1ay Ha MMOCTPOCHUS Ha N300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

. dbopMHpOBaHHE YMEHHUS OIEPUPOBATh OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

. OBJIAJICHWE  QJITOPHUTMAMH  pEHICHUS OCHOBHBIX THIIOB  3aJ1ad;

dbopMHUpOBaHUE YMEHUS TPOBOJIUTH HECIOXKHBIC JTOKA3aTEbHBIE PACCYXKICHUS B
XO0JI€ PEIICHHS CTEPEOMETPUUSCKIX 3a/1a4 M 33]1a4 C MMPAKTUYECKUM COJICP>KaHHUEM;

. pa3BUTHE  WHTC/UIGKTYaJIbHBIX W TBOPYECKHMX  CIIOCOOHOCTCH
oOyJaromuxcs, TO3HABATEIIBHONH  aKTHBHOCTH, HCCIEAOBATEIbCKUX  YMCHHMH,
KPUTUYHOCTH MBITIUICHUS,

. dbopmupoBanre  GYHKIIMOHATHHOM  TPAMOTHOCTH,  PEJIEBAaHTHOUN
T€OMETPUU: YMEHHE PACIIO3HABATH MPOSBICHUS TEOMETPUUECKUX TMOHSATHH, 00OHEKTOB
¥ 3aKOHOMEPHOCTEH B pEaNbHBIX XKU3HEHHBIX CUTYAIMSIX U MPU H3yYEHUH JIPYTHX



yu4eOHBIX  TPEIMETOB, TMPOSABICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEM,
dbopMynmupoBaTh UX Ha SI3bIKE TE€OMETPUU U CO3/1aBaTh T'€OMETPUUYECKUE MOJICIH,
MPUMEHSITh OCBOCHHBI TE€OMETPUUECKUN ammapar [Jis peHieHuss MPaKTHUKO-
OPUEHTHUPOBAHHBIX  3aJa4, HWHTEPHPETUPOBATH M  OIEHUBATH  MOJyYCHHBIC
pe3ynbTaThl.

OTnMYUATENHEHON OCOOEHHOCTBHIO NPOrPaMMBbl SIBJIAETCS BKJIIOYEHUE B KypC
CTEpPEOMETPUH B Hayalle €ro U3y4eHHs 3a7ay, peliaeMbIX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHUA, U OMNpeAeNEHHBIM 00pa3oM OpraHu3oBaHHash paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIHMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YYEHUIO MIPEeIMETA.

[IpeanouTenue oTnAaETCA HAISIAHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHs], TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
MPAKTUYECKON JIEATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUYalUXCsl B Kypce CTEPEOMETPUN MPOBOJUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue o0pa3a TPOBOAUTCS C OMNOPOM Ha HAISIAHOCTh, a
ONepUpOBaHUE OOPa30M — B YCJIOBUAX OTBJICUYEHMSI OT HAIJIAHOCTH, MBICICHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE copepkarenbHble TUHAM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHukmny», «IIpsiMble M TIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHUs»,
«BeKTopbl U KOOpAMHATBHI B IPOCTpaHCTBE». DOpMUPOBAHUE JIOTMYECKUX YMEHUU
pacrnpenenseTcs He TOJIbKO MO0 COAEPKATEIbHBIM JIMHUSAM, HO U 1O ToJaM O0yYeHHUS
Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHMUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATAM
OCBOCHHUs paboueil TporpaMmbl, pPaCOpeACIEHHbIM IO ToJaM OOy4YeHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI OBIIAJICHUE TEOMETPUUCCKUMH TTOHITHUSIMU
¥ HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYMATENbHO, C COOMIOACHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKUCH B OOLIYIO CUCTEMY
reOMETPUYECKUX MPEACTABICHUIN 00yUaroluXCcsl, pacluupsis U yriayosnss e€, oOpasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydyenue reomerpum orBoautcsa 2 daca B Henenro B 10 knacce n 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOTI' O KYPCA

10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  MOHATUA  cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anmHOe pacronokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIHECS,
napajulelibHble W CKpelMBaronecs mnpsMbie. [lapanminenbHOCTh NOPSMBIX |
IUDIOCKOCTEW B  MNPOCTPAHCTBE: IMApAJUICNIbHBIE IIPSAMBIE B NPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MNPAMBIX; MAPAUIEIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHAIPABJICHHBIMU  CTOPOHAaMH; yroJl MEXJIy MNpsAMBIMA B IIPOCTPAHCTBE.
[TapajuienbHOCTD IJIOCKOCTEN: MapajuIebHbIE INIOCKOCTH; CBOWCTBA IMapajlIeIbHbIX
mockocted. [Ipocreiine mpoCcTpaHCTBEHHbIE (UTYPHI Ha IUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[lepneHANKYISIPHOCTh NPSAMOM M TUIOCKOCTHU: MEPHEHAUKYISIPHBIE TPSIMBbIE B
IIPOCTPAHCTBE, MPSIMBIE MapaJlIEIbHbIE U MEPIEHAUKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O MPAMON MEPIIEHIANKYISIPHON
IJIOCKOCTU. YTJIBI B TMPOCTPAHCTBE: YIrOJd MEXAYy IMpPSMOA U IUIOCKOCTBIO;
JNBYIPAHHBIM yrOJI, JIMHEWHBIM Yroja JBYrpaHHOro yrua. IlepneHmukyisp u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT IMpsSMOM [0
IUIOCKOCTH, MPOEKIUsl (pUrypel Ha IUIOCKOCTb. lleprneHAuKyIspHOCTh IMIOCKOCTEH:
IPU3HAK  NEPHNECHAMKYISIPHOCTHM  JBYX  IUIOCKocTed. Teopema o0  Tpéx
NEePHEeHANKYIIApaXx.

MHOrorpaHHUKH

IToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIITYKJIbIE U
HEBBITYKJIbIE MHOTOIPDAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrospHas
NpU3Ma; TPaHU U OCHOBAHMS MPHU3MBbI; MpsSMask U HAKJIOHHAs MpPU3MbI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npAMOyTroIbHbBIN NapalIeICIUIIE]
u ero coiictBa. [Iupamuia: N-yrojgpHas nupamujaa, rpaHd U OCHOBaHWE MUPAMU/IBI;
OOKOBasi U TOJHAsl MOBEPXHOCTh NMUPAMUAbI; MpaBUIbHAS M YCEUEHHAs MUPaMHJIA.
OneMeHThl Npu3Mbl M nupamuzbl. lIpaBuibHBIE MHOTOTPDAaHHUKH: TOHSATHE
NpPaBUJIBLHOTO MHOTOTPaHHUKA; MpaBWJIbHAs MpuU3Ma M MpaBUJIbHAS NUPAMUIA;
npaBuiIbHAs TPEyrojibHas MUpaMuia U NpaBWIbHBIA TeTpadip; KyO. [IpeacraBienue
O MPAaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, NOAEKa3Ap U uKoca’ap. CeueHus npu3Msl
Y IUPaMUbI.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUHU B NUpaMHUJIax, Mapajulesenuneaax, IpaBUIbHbIX
MHOTOTPaHHUKAX.



Borunicnenue 37€MEHTOB MHOTOTPaHHHKOB: pé&0pa, AMAaroHaiad, YIJIbL
[Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOM MOBEPXHOCTH MPAMOI MPU3MBI, TUIOIIA]Th
OCHOBaHUii, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBo#
MMOBEPXHOCTU M TOBEPXHOCTH TMPABUIBHON NHPAMUIBI, TEOpemMa O IUIOAgn
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TonoOnsie Tenma B mnOpocTtpaHcTBe. COOTHOMIEHUS MEXKIY IUIOMIAASIMU
MOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.

11 KITACC

Tesa Bpamenus

Hunuaapuyeckass HOBEPXHOCTh, 00pa3yrolire HUINHAPUIECKONW TOBEPXHOCTH,
OCh IWJIMHJPUYECKON MOBEepXHOCTU. LIMIuHAp: OCHOBaHUS U OOKOBas MOBEPXHOCTH,
oOpasymolas u och; II0L[aAb OOKOBON U MOJTHON OBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolile KOHUYECKOW MOBEPXHOCTH, OChb M
BEpIIMHA KOHMYECKOW noBepXHOCTH. KOoHyC: OCHOBaHME U BepllMHa, 00pa3yronas u
OCh; IUIOIIAb OOKOBOM M MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA; OCHOBaHUS M OOKOBAsi IOBEPXHOCTb.

Cdepa m map: LeHTp, paauyc, AUaMETp; IUIOUIaJb IMOBEPXHOCTU CQeEpBhl.
B3aumHoe pacnosiokenre cepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
101131 ChEepHI.

N306paxxeHne Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nuauHapa 1 KOoHyca.

KomMOunHanuu Ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIlICHUS.

[Tonstue 060 06bEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Mapajiiesienunena u cneAcTBus u3 He€. O0bEM HMIMHIpa, KOHYca.
OO0bEM 1mIapa u wioaab cQepsl.

[lonobubie Tenma B mpocTpaHcTBe. COOTHOIIGHUST MEXIY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenusa nuiuHapa (MapauviebHO U MEePIEeHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUs 1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmI0CKOCTH U B NMpocTpaHcTBe. CII0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pas3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napaenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI JEUCTBUM € Bekropamu. IlpsAmoyrosbHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopanuarel Bektopa. [Ipocreiimme 3amadun B KOOpAMHATAX. YTOJI
Mexay BekTopamu. CKalsipHOE NPOU3BEACHHE BEKTOPOB. BBIUUCIEHNE YIII0B MEXIY
OpSAMBIMA M TUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOA NpPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHoro mnpenmera «l'eomerpusi» (0a30BbI ypOBEHB) HOJKHO
o0ecreunBaTh JOCTIKEHUE HA YPOBHE CPEAHETO OO0IIEero 0Opa3oBaHUs CIEHYIOIINX
JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHSA MpOrpaMMbl Y4eOHOro mpeaMera
«I"'eoMeTpus» XapaKTepU3yrOTCA:

I'pa:xxnanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU O0YYaAIOIIETOCSd KaK aKTUBHOIO
M OTBETCTBEHHOIO  4J€HAa POCCHMCKOro  oOIIecTBa, NPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHHM,
IpoLenyp TpPaKIAHCKOro oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBHUH C UX (DYHKIUSIMU
Y Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPaKIaHCKOW MACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI, K
WCIIOJB30BAaHUIO ATUX JOCTH)KEHUH B JAPYrMX HayKaxX, TEXHOJOTusx, cdepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU HAyKH M JICSITEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYash ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHU; BOCTPUUMUYHNBOCTHIO K
MaTeMaTUYECKUM acIllieKTaM pa3JInYHbIX BHUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yYMEHUS TPUMEHSATh MaTEMaTUYECKWE 3HAHWUS B
HWHTEpecax 3I0POBOro M 0€30macHOro oopas3a *U3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTAaHHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHU WU
OTIIbIXa, peryyisgpHas (HU3n4ecKas aKTUBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUSA,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bocnuranue:

TFOTOBHOCTBIO K TpYyAy, OCO3HAHHUEM LIEHHOCTU TPYAOIIOOUS; HUHTEPECOM K
paznuyHbIM cepaM npopecCUOHAIBHON AESTENBHOCTH, CBA3aHHBIM C MAaTEMaTHKOM
U e€ IPWIOKEHUSIMH, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BHIOOp Oy ytiei mpodeccun



U PEaIM30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTeMaTHU4eCcKOMYy OOpa30BaHMIO M CaMOOOPA30BaHHMIO HAa TPOTHKEHUU BCel
JKW3HU; TOTOBHOCTHIO K AaKTHMBHOMY YYacTHIO B PEHICHWU MPAKTUYECKUX 3aj1ay
MaTEeMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrHYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTHYECKOW KYJIbTYphl, TMOHUMAHUEM BIIHSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOU
Cpellbl, 0CO3HaHUEM TI100aJILHOTO XapaKTepa SKOJIOTHYECKUX MpoOsieM; OpueHTauen
HAa TMpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 pemeHus 3ajad B o0yactu
OKpY)KalOLIEH Cpeapl, IUIAHUPOBAHUS IMOCTYNIKOB M OLIEHKHM HMX BO3MOXHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayKH Kak c(epbl 4eJIOBEUYECKON JEATEebHOCTU, STANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUISl pa3BUTHS LIMBUJIM3AIMH; OBJIAJICHUEM SI3IKOM MAaTeMaTUKH U MaTEMaTHYE€CKOMN
KYJbTYpPOU KaK CPEJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO
Y UCCIIEIOBATENbCKYIO AEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe pe3yibTaThl OCBOSHHUS MPOTPAMMBbI y4eOHOTO IMpeaMeTa
«I"eoMeTpus» XapakTEpU3YyIOTCsl OBIAJCHUEM YHUBEPCAIbHBIMU HO3HAGAM E1bHbIMU
0elcmBUsAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU 0CUCMBUAMU, YHUBEPCAIbHBIMU
DPe2yNSAMUBHBIMU OeUCMBUIMU.

1) Vuusepcanvnvie  noznasamenibHvle  Oelicmaus, obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0dyYaowuxcs (oceoenue
Memo008  NO3HAHUSL  OKpyycamuwjeco  Mupa,  HpuMeHeHue  J102U4eCKUXx,

UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

. BEISIBIISTD U XapaKTEpHU30BaTh CYIIIECTBCHHBIC MPU3HAKU
MaTeMaTUYeCKUX  OOBEKTOB, TIOHSTHH, OTHOIICHHH  MEXIy  MOHSTHUSMU;
bopMyIMpOBaTh OMPENCICHUS TMOHSATUHN; YCTAHABIMBATH CYIIECTBCHHBIA MPU3HAK
KJ1accu(pUKaIy, OCHOBAHHUS IS O0OOIICHNUS U CPaBHEHUS, KPUTEPUH ITPOBOJIUMOTO
aHaIn3a,

. BOCIIPUHUMATh, (QOPMYJIMPOBAaTH M MNPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
. BBISBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U

NpOTUBOpEUHs B (pakTax, JAHHBIX, HAONIONCHMSIX W YTBEPXKICHHUSX; Mpeaararh
KPUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;



. JienaTh BBIBOJBI C HMCIOJb30BAHMEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

. IPOBOJUTH  CAMOCTOSITEBHO  JIOKA3aTElIbCTBA  MAaTEMaTHYECKUX
YTBEPKJICHUM (MPAMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh apryMEHTAIINIO, TPUBOJAUTD
PUMEPBI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBO/IbI;

. BBIOMpATh CHOCOO pemeHus y4yeOHOW 3anadu (CpaBHHUBAaTh HECKOJIBKO
BapHAHTOB PEIICHUA, BHIOMPATh HanOoJee MOAXOIAMNNA ¢ YIETOM CaMOCTOSITENTEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBareLCKue JelcCTBUA:

. MCITOJIB30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKU HHCTPYMEHT NIO3HAHUS;
(bopMyIMpOBATH BOIIPOCHI, (bukcupyromue IIPOTUBOPEYHE, npooiemy,
yCTaHaBJIMBATh HCKOMOE H TAaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
NO3ULINIO, MHECHHUE;

. IPOBOJUTE  CaAMOCTOSITEIIBHO CIUIAHMPOBAaHHBIA  DKCIIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SBJICHHSI, TPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SBICHHUSIMH,
MPOLIECCAMH;

. CaMOCTOATENbHO  (popMynupoBaTh  OOOOIIEHUS U BBIBOJABI IO
pe3yabTaTam NpoBeAEHHOTO HAOIOCHUS, UCCIIeI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

. MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, @ TAKKE BBIIBUTaTh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanmueii:

. BBISIBIIATH Je(UIIUTHI HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

. BBIOMpATh MH(POpPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUUHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

. CTPYKTYpPUpPOBaTh HH(OpMAIMIO, TMPEACTABISATH €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

. OLICHMBATh  HAA&XKHOCTb  MHGOpPMAIMM MO  CaMOCTOSITEIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie  KOMMYHUKGmueHwle  Oclicmeus,  0becneuugarom
chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenue:

. BOCIPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIOBHUSIMU M LIEJSIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOK TOYKY
3p€HHsl B YCTHBIX M IHCBMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS MO XOAY PELIEHUs
3aJlayu, KOMMEHTUPOBATh MOJyUYEeHHbBIN pPe3yJIbTaT;



. B XO0/€ OOCYXIIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXmTaeMoun
TE€MbI, TPOOJEMBI, pelIaeMoOl 3aJlaud, BBICKA3bIBATh WJICU, HAIlCJICHHbIE Ha MOUCK
pElIEHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHHSIMU JAPYTUX YYaCTHUKOB
nyajgora, OOHapyKHWBaTh pPa3jIWYUMe M CXOJCTBO TMO3UIIMHM; B KOPPEKTHOH Gdopme
bopMyIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

. NpEACTaBIATh  PEe3yJbTaThl  PELICHUS]  3aJaud,  HKCICPUMEHTA,
WCCJICTIOBAHMUSI, IPOEKTA; CAMOCTOSTEIIBHO BRIOMPATH (JOPMAT BBICTYIUICHUS C YIETOM
3a/1a4 Mpe3eHTAllUh U 0COOCHHOCTEN ayAUTOPHH.

CorpyaHuvecTBo:

. MOHMMAaThb M  MCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHIHOH U
WHJUBUAYAIbHOW pabOThl MpH PEIICHUH Y4YeOHBIX 3a/ady; MPUHUMATH I1EJIb
COBMECTHOM JI€SITEIHbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paloThI,
pacrpenensaTh BHUJBI pabOT, JOTOBapUBAThCS, OOCYXKIATh IPOIECC M PEe3yJbTar
paboThI; 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

. y4acTBOBaTh B TIpPYNIOBBIX (opmax paboTel (0OcyxkaeHus, OOMeH
MHEHHI, «MO3TOBbIE IITYpPMbD» W HHBIE); BBINOJIHATh CBOIO YacTh pPadOThl H
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JPYTMMHU 4YJ€HAMH KOMAaHJbl, OIICHUBATH
Ka4eCTBO CBOCTO BKJIaJla B OOIIMH MPOAYKT MO KPHUTEPHAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

3) Vuusepcanvhvie pecyasamuensle oeticmsus, obecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

. COCTaBJIATH IJIaH, aJITOPUTM PEIICHMS 3aJ1a4, BRIOUPATh CIIOCO0
pElIeHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

. BJIQJICTh HAaBbIKAMHU TIO3HABaTENbHOW peduiekcuu Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIIAJIEThH
croco0aMu  CaMOTNPOBEPKU, CAMOKOHTPOJISI TIporiecca W pe3ylibTaTa pelieHus
MaTEMaTHYECKOM 3a1auH;

. MpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

. OIICHWBATh COOTBETCTBHE pe3yJbTaTa I U YCIOBUAM, OOBSICHSTH
MPUYUHBI JTIOCTHIXKEHUSI WM HEJOCTHKEHHUS PE3YJIbTAaTOB AEATEIbHOCTU, HAXOJUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



10 KJIACC

OnepupoBaTh MOHATHSIMH: TOUKA, IPSMasi, IIIOCKOCTb.

[IpyuMeHSITh aKCHOMBI CTEPEOMETPUH M CICACTBUS M3 HHUX MpPH PEIICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBath NOHATUAMHU: MAPATUICTIBHOCTh U NEPICHIUKYISPHOCTD MPAMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBaTe B3aMMHOE pacHOJOKEHUE TMPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh NOHATUSMU: ABYTPAHHBIN YTroJl, TpaHU JBYTPAHHOIO yriia, pedpo
JIBYTPAaHHOTO yIJla; JMHEHHBIA yros JBYI'paHHOIO yIJa; TpajaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPDAaHHUKOB (THpamMuia; MpU3Ma,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

Knaccudumnmponats MHOTOTPaHHHKH, BbIOMpast OCHOBaHUS IS
KIacCUpUKauu  (BBIMYKIBIE ¥  HEBBINYKJIblE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUueabl ).

OnepupoBaTh NOHATUIMU: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CtpouTh cedeHHs MHOTOTPAHHUKOB METOJIOM CIIE€JIOB, BBITIOJIHATH (BEIHOCHBIC)
IJIOCKUE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemartp 3a7aun Ha HaXOXJAEHUE F€OMETPUUECKUX BEJIUYMH M0 oOpa3uam Wiu
aITOpUTMaM, TPUMEHsST M3BECTHBIC AHATMTUYECKUE METOAbl TpPH PEIICHUU
CTaHJIAPTHBIX MATEMATHUECKHUX 3a/7a4 Ha BBIUMCICHHE PACCTOSHUN MEXTY IBYMS
TOYKAMHM, OT TOYKHU JI0 MPSAMOM, OT TOYKHU 0 TIIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
PSMBIMHU.

Pematp 3a7aun Ha HAXO0XJACHWE TEOMETPHUYECKHUX BEIUYMH MO oOpas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHbIC AHAIUTUYECKHE METOAbl TPH PpEHICHUU
CTaHIAPTHBIX  MaTEeMaTHYeCKHX  3a7ad Ha  BBIUYMCICHHE  YyIJIOB  MEXIY
CKPCILMBAIOIIMMUCS  TNPSAMBIMH, MEXIY HOpsIMOM U  IUIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Beruucnars 00bEMBI U TUIONIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamuza) ¢ npuMeHeHueM (OopMyJl; BBIYUCIATh COOTHOIICHUS MEXKY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (PUrypax, MpeACTAaBICHHYIO Ha 4YepTexax Hu
PUCYHKAX.

[TpumensTh TeOMETpUYECKUE (DAKTHI ISl PELICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEAIIOJIAraoIINX HECKOJIBKO [IaroB PEIICHHUs, €CIIM YCIOBHs IPUMEHEHUS 3a/1aHbI B
SBHOU (opme.

[IpruMeHsATs  IPOCTEMIIME  NPOrPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

IIpuBoauTh INpPHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJydeHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATH PEATbHBIE
CUTyallud W TPUMEHATb HW3YYCHHBIC TOHATUS B IIPOLIECCE IIOUCKA PELICHHUS
MaTeMaTH4ecKu c(hOpMYIUPOBAHHON MIPOOIIEMBI, MOAEIUPOBATH PEAJIbHBIE CUTYALIUN
Ha S3bIKE T'C€OMETPUM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIHA C HCIIOJIb30BAaHUEM
F€OMETPUYECKUX TMOHATHA M TEOpeM, ammapara aiareOpbl; pemaTh MPaKTHYECKHUE
3a/1a41, CBSI3aHHBIE C HAXOKJIECHUEM IT€OMETPUUECKUX BEITUYUH.

11 KUIIACC

OnepupoBaTh MOHATUAMH: UWIMHJIPUYECKAsT TOBEPXHOCTh, O0Opa3yrolIne
HUJIMHIPUYECKON TTOBEPXHOCTH; HMWIMHAP; KOHUYECKAsl MOBEPXHOCTh, 00pa3yoIine
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBaTh Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunupopaTh B3auMHOE paciosoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBaHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJI0M, OCHOBAHHME MIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Bouucnare 00bEMBI M IUIOIIAAM  TTOBEPXHOCTEH  TeN  BpallleHUS,
Tr€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOpMYII.

OrnepupoBatTh MOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cPepy U ONMMCAHHBII
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BbIYucisaTh COOTHOIICHUS MEXKIY TUIOMIAJSIMU TMOBEPXHOCTEH U 0O0BEMamMu
MOAOOHBIX TEII.

N3obpaxkarh u3ydaeMble (QUTYphl OT PYKM U C NPUMEHEHHUEM IIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrIOTHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.

N3BnekaTh, uWHTEpPIpPETHPOBAT M  MpeoOpa3oBbIBaTh HH(OpPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha YepTekax MU
pUCYHKaX.



OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE  NEUCTBUSA  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

IIpuMeHATH paBUIIO MapajuIeICIUIIEa.

OnepupoBarh NOHATUAMU: JIEKapPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKASIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOpPOB M IIPOMU3BEIECHUE BEKTOpA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOU3BEACHUE, paCKIaAbIBaTh BEKTOpP II0  JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBarh INIOCKOCTh YPABHEHNEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensTh TeoMeTpruyeckue (HaxkThl sl PELICHUS] CTEPEOMETPUUYECKUX 3aj1ad,
IIPEANOJIAraloINX HECKOJIBKO I1ar0B PELICHU, €CIIU YCIOBUS IIPUMEHEHMS 3a/1aHbl B
ABHOU (popme.

Pemare mpocrenmme reoMeTpUYecKHE 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemware 3amaum Ha [10KAa3aTeNbCTBO MATEMAaTHYECKUX OTHOLICHUM U
HAXO0XJIEHUE T€OMETPUYECKUX BEJIUYMH MO 00pasliaM WIM ajlropuTMaM, MpUMEHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IpuMeHsATP  DpOCTEMIIME  NMPOrPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBomuTh NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE U
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJydeHHBIE 3HAHUS HA IPAKTHKE: aHAJIM3UPOBATH PEATbHBIE
CUTyallMd W TPUMEHATb W3YYCHHbIC MOHATUS B IIPOLIECCE IIOUCKA PELICHHUS
MaTeMaTH4ecKu cHOpMYIUPOBAHHON MPOOIIEMbI, MOAEINPOBATH PEAIbHBIE CUTYALIUU
Ha S3bIKE T'€OMETPUM, HCCIENOBATH ITIOCTPOCHHBIE MOJEIHM C HCIOJb30BAHUEM
r€OMETPUYECKUX MOHATUH M TEOopeM, ammapara aareOpbl; pemarb MPaKTUYECKUe
3a/1a41, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJIUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancto. [IpaBuna
1/1506 E)KGHI/I?[ Ha pI/IC Kax: 1 bubmorexa HOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 bubmorexa LOK
- 11ep P https://m.edso0.ru/2d8a9c99
1 TUTOCKOCTH
CraproBasi KOHTPOJIbHAsI paboTa 1 bubmmorexa [JOK
P p p https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHNe MHOTOI'PaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u
MUpaMHJIe, UX Pa3BEPTKH U MOJICITH 1 brbmmorexa [JOK
DAKITIS, HX PABEp ACTH. https://m.eds00.ru/b30dff38
CedeHuss MHOTOIPAHHUKOB
HavanwsHbie cBeeHNs 0 Kyoe u
R bubmuorexa [{OK
MUpamMujie, X Pa3BEPTKU U MOJIEIH. 1

CeueHusi MHOTOIPaHHUKOB

https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubmorexa IOK
p p pHH- https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousTre 00 aKkCHOMAaTUYECKOM
8 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI buGnuorexa [IOK
p P pHH: https://m.eds00.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBHS U3 HAX
ITousitre 06 aKCHOMATUYECKOM
9 IIOCTPOEHNH CTEPEOMETPHN: aKCHOMBI bubnnorexa HOK
p p pHit: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CISACTBHSI U3 HIX
ITousiTre 00 aKCHOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubnnorexa [JOK
p p pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPSIMbIX B
1 MIPOCTPAHCTBE: MEepeceKarouecs, bubnunoreka LIOK
MapaJUIeNbHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTH IPSIMBIX U
IUTIOCKOCTEH B IPOCTPAHCTBE:
12 napaieiIbHbIe 11;) }IMl:E)Je B bubnmorexa IOK
P P .. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaPAIIENBEHOCTD TPEX
MIPSIMBIX
[TapamienpHOCTH IPSIMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bu6muoreka [JOK
IlapannensHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ cOHanpaBIECHHBIMU bubnuotexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
Bubnuoreka IIOK
15 VYroa Mexay mpsSMbIMHU B 1

https://m.edsoo.ru/fe 733862



https://m.edsoo.ru/0cc5c4fe
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IIPOCTPAHCTBE

16 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamiensHOCTh TIOCKOCTEH: bubmmoreka [JOK
MapajuiebHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (buryphl Ha TNIOCKOCTHU: TETpad brbmmorexa LIOK
P - TeTpasp, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
bubnunoreka LIOK
2 I1 i
0 OCTPOSHHE CEHEHH https://m.edsoo.ru/1d434dO0f
. bubnuorexa [IOK
21 Hoctpoerme ceuernit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[Ipsimble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHcTse. [lapayuensHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON U
23 HJI(I))CKOCHTH'};Ie pneH WK Ij)m HBIC bubmorexa LOK
 TICPHEHAMCIAP https://m.edsoo.ru/b19f6asd
IpsIMble B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaANKyJISpHOCTH bu6muoreka [JOK
IIPSIMOM U INIOCKOCTH https://m.edso0.ru/f85bfc46
27 [Ipu3Hak neprneHuKyIsspHOCTH bu6muoreka [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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IIPSIMOM U TNIOCKOCTH

https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnmnoreka HOK
MEPIECHANKYISIPHOMN NIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsimoit Bu6muotexa [JOK
NEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTostHAe OT TOYKH JI0 TUIOCKOCTH, ﬁ::f;;ﬂ?f:g;grou}; 3c477d3
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 paccTosiHue OT TOYKH J0 MIIOCKOCTH, ]r?'::;?sj?/l//lr?:clj(;grou}é 6fefadd
PACCTOSHHUE OT MPAMOM [0 IIJIOCKOCTU T '
[leprieHAUKYISAp U HAKIOHHBIE:

b K

33 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, htI;ISsJ'I/I//IrzT:;(::)(])_IrOu 1a5b7b863
paccTosiHuE OT MPSAMOMN 10 MIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Etiﬁ;;&f;:;?ﬁ/ﬁbee 22be
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '

35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnmnorexa [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bu6muoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAUKYIAPHOCTH MJIOCKOCTEH:

38 MIPHU3HAK MEPIEHANKYISIPHOCTH JIBYX bubmmorexa LIOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:

39 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX Bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
40 npisﬂax ne;})/negﬂm(ympHocm JIBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX neprneHANKYIIpax bubnxorexa LTOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax brbmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax brbmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "[leprieHAUKYISAPHOCTD NPAMBIX U bubmmoreka [JOK
mockocTeil" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTpaHHUKA,
45 BBIIYKJIBIE U HEBBIIYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: N-yrospHas npu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; IIpsiMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTH PU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [IOK
MapajuiesienuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
48 IIupamuna: N-yrosnpHas nupamuaa, bubmuoteka [IOK

r'paHd 1 OCHOBAHUC ITUPAMUBI;

https://m.edsoo.ru/fblcd0a5
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OOKOBast ¥ OJTHAsI TOBEPXHOCTh
HUPaMUJIBL; IPABUIIbHASL M YCCUEHHAS
nupaMuIa

IIpaBuibHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIILHOTO
MHOI'OTPaHHUKA; IPaBUJIbHAS IIPU3Ma

bubnunorexa LIOK

49
Y MpaBUJIbHAs MUPaMU/Ia; paBUIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuia u
MIPaBWIIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOIPAaHHHUKAX: OKTad Bubmiorexa HOK

P ' P> https://m.eds00.ru/a0fdd5bf
JOJIEKa’Ap U UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,

51 IPSMOI1, INIOCKOCTH. DJIEMEHTBI bubmmorexa LIOK
CUMMETPHUU B MUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNenuneaax, mpaBuibHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

52 MHOTOTPaHHUKOB: pEOpa, AuaroHaaIn bubmorexa LHOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH MPSAMOM
53 IIPU3MBI, IUIOIIAgb OCHOBAHUIA buGnnorexa [IOK
P ’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTU
MPSAIMOM TPU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH H
. bubmuorexa [{OK
54 ITOBEPXHOCTH MTPABUIILHOMN

MMUPaMUIBI, TEOpPEMa O TIIOMIATH

https://m.edso0.ru/5603e30b
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OOKOBOI TTOBEPXHOCTH YCEUEHHOM

MTAPaAMUIBI
55 KonrponsHas pabora no reme bubmunoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bub6nmoreka [IOK
56 Honsmie 06 0Oneme https://m.edsoo.ru/7ad0020b
N bub6nmoreka [IOK
> OOnEm mupamu et https://m.edsoo.ru/235171b3
. bubnuorexa [{OK
58 Omem upavib! https://m.edsoo.ru/f47dfefd
. bubnuorexa [JOK
59 Omem Hpavib: https://m.edso0.ru/79¢10312
N bubnuorexa [JOK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61 OOnEm MpH3Me! https://m.edsoo.ru/79853608
N bubnuoreka [{OK
62 OOnEm MpH3Me! https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 OOBEM mp3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabota no reme bubmuoteka [IOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3anus 3HaHHM. bubnuotexa [JOK
ITocTpoeHue ceyenuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHme, 0600IIEeHNE but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncrienue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH JI0 NIPSIMOIA,
OT TOYKH [0 IIJIOCKOCTH, MEXAY
CKPEILMBAIOIINMUCS IPSIMBIMU

67 Hrorosas koHTpobHAs paboTa

[ToBTOpenue, 0600ICHNE
cHUCTEMaTU3als 3HaHHMH.
Brruuciienue yrioB: Mexy

68 CKPENTUBAIOIIUMHUCS TPSIMBIMH,
MEXy TIPSIMOM U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKIY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

bubmuoreka [IOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 “aMeTp; TUIOMAAb TOBEPXHOCTH 1 bubmorexa LOK
A P, tiomaa P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIn
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxifaﬁ bubnnorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBA 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BEIYUTAHUE BEKTOPOB bubnnorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Pertenne 3aga4, cBI3aHHEBIX C
22 MIpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorera OK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimme https://m.edsoo.ru/48db7058
3a/1a4v B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o reme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, o6o0IIeHNE U
cucteMaTusanus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE U
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 060061IeHNE U
31 cucTeMaTu3als 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE U
39 cucreMaTtusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTpostkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IEeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIS1 VYEHUKA

* Maremaruka: anrebpa M Hayaja MaTEMAaTUYECKOrO aHalin3a, T'E€OMETpHS.
I'eometpus, 10-11 knacesl/ Aranacs JI.C., byryzos B.®., Kagomies C.b. u apyrue,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Atanacsn JI.C. U np. (10-11) (ba3oBsiid/YTiyOaEHHBIN)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://www.yaklass.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://oge.sdamgia.ru/
https://myschool.edu.ru/
https://vpr-ege.ru/
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