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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIETro
o0pa3oBaHusl, TaK KaKk 00eCeYrBaET BOZMOKHOCTh U3yUEHHUS IUCIUILTUH €CTECTBEHHO-
HAy9YHOW HAMpaBICHHOCTH W TPEAMETOB TyMaHUTapHOTO 1WKiIa. [loCKOIBbKY
JIOTUYECKOE MBIIUIeHHEe, (HOopMUpyEMOe TIPU M3YUYCHHH OOYYarOIIMMUCS MOHATHIHHBIX
OCHOB T€OMETPHH, TIPH J0KA3ATEIHCTBE TEOPEM U IMOCTPOSHUHU IEMOYKHU JIOTHICCKUX
YTBEPXKJICHUA TpU PEIICHUH TEOMETPUYECKUX 3a/lay, YMEHUE BBIIBUTATh U
OMpOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO MCIHOJB3YIOTCS TMPU pPEIICHUH 3aj]ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (PM3UYECKUX 3a/1a4.

Ilens» ocBoeHmst mporpamMMmbl ydueOHOTO Kypca «l'eomerpus» Ha yriayOa&éHHOM
YpPOBHE — Pa3BUTHE WHJMBHUAYATIbHBIX CIHOCOOHOCTEH OOydYaronuxcs Mpu HU3yYEHUU
Tr€OMETPHUH, KaK COCTaBJISIONIECH TpeaMeTHON o0acTu «MareMaTrka u HHGOpMaTHKa»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0Ooyiee TTyOOKHX
TCOMETPUUYCCKUX 3HAHUN M JEHCTBUM, CTICITU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIsI
YCTEIIHOTO MPO(ECCHOHANBHOTO 00pa30BaHUsA, CBSI3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTHUKH.

[IpuopureTHBIMU 3ajjadaMu  Kypca TE€OMETpUM Ha YIIYOJIEHHOM YpOBHE,
PACIIMPSIONTIMH M YCUIUBAIOIINMH Kypc 0a30BOTO YPOBHS, SBIISFOTCSI:

paciMpeHne TMPEACTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOM KyJIbTYpHl U
(hopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIAM MHUPOM;

dbopMHpoBaHUe MPEACTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIIINX
MaTeMaTUYeCKUX MOJIENISAX, TMO3BOJISIONIMX OINUCHIBATh W HM3y4aTh pa3HbIC SBICHUS
OKpY’)KaloIllero MUpa, 3HaHWE TOHATHHHOTO ammapara mo pasaeny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMETPHH;

dbopMHpoBaHWE YMEHHUS BJIaJ€Th OCHOBHBIMU TMOHATHUSAMH O MPOCTPAHCTBEHHBIX
¢durypax u UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, GOpMYT U yMEHHUE HUX
MPUMEHSATh, YMEHHs JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIOCOObI
pEIICHUS 3a/1a4;

(dbopMHUpOBaHNE YMEHHUS PACIlO3HABATh Ha YEPTEkKaX, MOJICIAX M B PCATBHOM MHPE
MHOTOTPAHHHUKH U TeJIa BpallleHUsI, KOHCTPYUPOBATh TEOMETPUIECKHE MOJICIIN;

dbopMHupOBaHWE TOHUMAHHMS BO3MOXKHOCTH AaKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTHYeCKHX TeOopui, (HOPMHUPOBAHWE TIOHUMAHHS POJIM AKCUOMATHUKHA IPH
MPOBEJICHUU PACCYKICHUN;

dbopMHpOBaHWE YMEHHS BIIAJICTh METOJAMH JOKa3aTelbCTB W aJlTOPUTMOB
peIIeHus, YMEHUS UX MPUMEHSATh, MPOBOJNTH JOKA3aTEIbHBIE PACCYXICHUS B XOJE
pEeIICHUsT CTEPEOMETPUYECKUX 3aJad W 3a7Ja4 C MPAKTUYECKUM COJCpKaHUEM,
(dbopMHUpoBaHUE MPEICTABIECHUS O HEOOXOJUMOCTH JO0KAa3aTeIbCTB MPU OOOCHOBAHHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM AKCMOMATUKU B MPOBEACHUM JI€TyKTUBHBIX
pacCyKJIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  WHTEUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTEW OO0ydYaromMXCs, IMO3HABATEIIbHOW AaKTUBHOCTH, WCCIICIOBATEIHCKUX
YMEHUH, KpUTUIHOCTU MBITIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (GYHKIMOHAIBLHOM TIPAMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUHU:
YMEHHUS pacrlo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX JKU3HCHHBIX CHUTYallUSX M TPH HM3YyYECHUU JAPYTHX
y4eOHBIX PEIMETOB, MPOSBICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, MOJICITUPOBAHHUS
peaNbHBIX CHUTyaIldd, WCCIEIOBAaHUS TIIOCTPOCHHBIX MOJCICH, WHTEPIPETAIIUN
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COJIEpKaTEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10-11
Kimaccax sBIStoTCs: «lIpsiMble M TUIOCKOCTH B TMPOCTPAHCTBE», «MHOTOTPaHHUKN,
«Tema Bpamenus», «BeKTOpsl M KOOPAWHATHI B MPOCTPAHCTBE», «/IBMkKEHHA B
MIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHSTUSIMUY, PEJICBAHTHBIMU T€OMETPUHU Ha yriIyoJl€HHOM ypoBHEe oOydeHus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEp)KaTeIbHBIM JHUHHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHNE JOTHYECKUX YMEHHUW pacrlpeienseTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSAM, HO W 10 rojgaM oOydeHus. CojaepskaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ylibTaTaM  ocBoeHus  DeaepanbHOil  pabouelt  mporpammel,
pacnpenenéHHbIM Mo rojaM oOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 0Opa3zoM, 4TOObI KO
BCEM OCHOBHBIM, TMPUHIIMIUAIBHBIM  BOIpocaM oOywaromuecss  oOpalaiuch
HEOJTHOKPATHO. JTO TIO3BOJISIET OPraHHW30BaTh OBIAJACHHE TE€OMETPUUYECKUMHU
MOHSATUSMUA W HaBBIKAMHU TIOCIEOBATENIbHO U TMOCTYMATENbHO, C COOIIOJCHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
reOMETPUUYECKUX TPEJCTABICHUN O0yJaroImUXCs, paciupss U yrayossis e€, oOpasys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

[Tepexon K U3y4EHUIO TEOMETPUHN HA YTIyOJIEHHOM YPOBHE TO3BOJISIET:

co3gath  ycioBus  ans  auddepeHnmandd  oOy4eHHsS,  MOCTPOCHUS
WHUBUTyJIbHBIX 00pa30BaTENbHBIX MPOTrpamMM, OOECTICUUTh yriayOJIEHHOE W3y4YeHUE
reOMEeTPHUH KaK COCTABIISIFOIICH yueOHOoTro nmpeaMera «MareMaTHKay;

MOJITOTOBUTHh OOYYAIOIIMXCS K MPOJODKCHHIO M3YYEHHUS MATEMAaTHKUA C YIETOM
BbIOOpa Oynymiei mpodeccur, obecreunBas MPEEMCTBEHHOCTh MEXIy OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOro Kypca «l'eomeTpus» Ha yriiyOJEHHOM YPOBHE OTBOJUTCS
204 yaca: B 10 xiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 gaca B
HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpeOMETpUHU. Touka, mpsmas, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCMOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIMecs,
IapajulesIbHble M CKpeIIMBaromuecs npsMble. [IpU3HaKu CKpeMBAIOMMUXCS NPSIMBIX.
[TapannenbHOCTh MPAMBIX M IHIOCKOCTEW B MPOCTPAHCTBE: MapaJUIC/IbHbIE NPSIMBIE B
IIPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, MAPAIUICIIBHOCTD MPSIMON U ILIOCKOCTH.
[lapamiensHOe M UEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa TNapajieIbHOro mNpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
MPOEKIMHU. YTJIbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJd MEXAY NPSMBIMHA B
IIpocTpa”cTBe. [lapanenpHOCTh IUIOCKOCTEH: IMapajljIebHbIE IIJIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. IIpocrelimme npocTpaHCTBEHHbIE (PUTYphl HAa MIIOCKOCTH:
TETPadAP, MAPAIIIEIENUIIET, TOCTPOCHUE CEUEHU .

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: TNEPHEHAUKYISPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSIMbIEC MapajuIeNIbHbIE U MEPHEHIUKYISPHBIE K INIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O NPSIMOW NEPHEHIUKYIISIPHOU
mI0ckocTH. OpTOroHampHOE MNpoeKTUpoBaHWE. IlepneHAuKyyIssp M HaKJIOHHBIE:
PacCTOSHUE OT TOYKH JI0 TUWIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MJIOCKOCTH, MPOEKIHU
¢burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NeprneHIUKyYJIIsIpax.

YTrabel B IPOCTPAHCTBE: YTOJl MEXKAY IMPSMON U IUIOCKOCTBIO, ABYI'PAHHBIA YTOJI,
JMHEWHBIA yroJ IBYTPAHHOIO yria. Tpé€XrpaHHbIl U MHOrOTrpaHHble yribl. CBONCTBA
IJIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuK#

Buner MHOrorpanHukoB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, MpsMas ¥ HAKJIOHHAs MPU3Mbl, OOKOBasi W MOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, mpsMOYroJbHBIA TapayIeienune]; U ero cBorcrBa. Kparuaiiimue
IyTH Ha MOBEPXHOCTU MHOTOrpaHHuka. Teopema Oilnepa. [IpocTpaHncTBeHHas: TeopeMa
[Mudaropa. [Mupamuna: n-yrojgpHas nmupamuia, MPaBHIIbHAS W yCEUEHHAS MUPAMUJIbL.
CpoiictBa pébep u OOKOBBIX TpaHEW TMpaBWIbHOW mHpaMubl. [IpaBubHBIC
MHOTOTPAaHHHMKHW: TIpaBWJIbHAS TMpHU3Ma M TMpaBWIbHAsA NHPAMHUIA, [PaBUJIbHAS
TpeyroyibHasi MUpaMUia U MPaBUIbHBIN TeTpasp, KyO. [IpeacraBieHue o mpaBUIbHBIX
MHOTOTPAaHHMKAX: OKTAdIP, JOAEKAd AP U UKOCAIP.

Boruncnenue 3rneMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSMOM MPU3MBI, IJI0IIAh OCHOBAHUH,



TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHOW MUPAMHU/IBI, TEOPEMA O IUIOMIAIN YCEUEHHON MUPAMU/IBL.

CumMeTpus B TOPOCTPAHCTBE.  DJIEMEHTHI ~ CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpus B  MPaBWIBHOM  MHOTOTPAHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPUsS [PABWIBHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
MMAPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHbIE W IPOTHUBOIOJIOKHO HAIpPaBICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. [IeHCTBUS C BEKTOpAaMH: CIIOKEHHE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHME BEKTOpa Ha 4wuciio. CBOWCTBa
CIOXKEHHUSI BEKTOpOB. (CBOWCTBA YMHOXEHHS BEKTOpa Ha uucio. I[lonarue
KOMIUIaHApHbIE BEKTOpbl. [IprM3HaK KOMIUIAaHApPHOCTHM TPEX BEKTOpPOB. IIpaBuio
napajuienenunena. Teopema O pasiioKEHUM BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsMoyronpHas cuctemMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaThl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOPAa M KOOPAMHATAMHU TOUEK. YTOJ MEXKIY
BeKkTOpamu. CKaJsIpHOE IPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa Bpamenus

[TonsATHA:  OWIMHAPUYECKAs  MOBEPXHOCTh,  KOHHWYECKAas  TOBEPXHOCTH,
chepuyeckas MOBEPXHOCTh, 00pa3yrolre moBepxHocTeil. Tena BpalleHus: MWIAHID,
KOHYC, yCeU€HHBIN KOHYC, cepa, map. BzaumHoe pacnonoxxenne chepbl U MIOCKOCTH,
KacaTelibHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHHs Ha IUIOCKOCTH.
Pa3eépTtka nununapa u konyca. Cummerpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME TPSIMOYTOJIHLHOTO
napaienenunena U ciaeactBuss u3 He€. OOBEM TPSIMON M HAKIOHHOW MPU3MBI,
MUJIUHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa v 1mapoBOro CerMeHTa.

KomMOwnHanuu Ten BpalieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BircaHHas B IMIIHHID,
onucaHHas okoyio umiauHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbio. Kacanue
mapa u cdepsl WIOCKOCThi0. [loHATHE MHOTOTpAaHHHMKA, OMHUCAHHOTO OKOJIO CQephl,
cdepsbl, BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIIICHUS.

[Inomanas TOBEPXHOCTH IWIMHIpPA, KOHYyca, IUIOmaab cdepbl U €€ YacTeil.
[Togo6ue B nmpocTtpancte. OTHOIIEHHE 00BbEMOB, TUIOLIAACH MOBEPXHOCTEN MOA00HBIX
¢uryp. IlpeoOpazoBanue noaoOus, romoreTusi. Pemienwe 3amad Ha IUIOCKOCTH C
HCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHHWii MHOTOTPAHHUKOB W TEJl BPAIICHUS: CEYCHUS IMIMHIPA
(mapanienbHO U MEPIEeHIUKYISIPHO OCH), CeYeHHUs KOoHyca (MapauiebHble OCHOBAHUIO
U MPOXOJSLIME Yepe3 BEPIIMHY), CEUCHHUs 11apa, METOAbl TOCTPOEHUSI CEUEHUI: METO/]
CJIEI0OB, METOJI BHYTPEHHETO TPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE



Bekropel B mpoctpaHcTBe. Omnepanuu Haja BEKTOpamMu. BeKTopHOE yMHOXKEHUE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsiMoyronbHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopaunaTter BekTopa. Pasznmoxkenne BekTopa mo 6asucy. KoopauaaTtHO-
BEKTOPHBIA METOJI IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpaxkenus. JIBmkenus u paBeHCTBO duryp. OOmue
CBOWCTBA JBWKCHMM. BHIbl JBWKEHUM: MAapajuleNIbHBIM NEPEHOC, LEHTpalbHas
CUMMETpHS, 3€pKaJIbHAsi CUMMETpHs, IOBOPOT BOKpyr mnpsmoin. I[IpeoOpazoBanus
o00us. [Ipsamas 151 cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIUMK OOYYAIOMIErocs KaKk aKTUBHOTO WU
OTBETCTBEHHOT'O WJIEHAa POCCHIICKOTO O0OIEeCTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKUIUSIMHU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOM WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHICKOW MaTEeMaTHKH, ILIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKON UIKOJIBI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUWS, STUYECKOTrO TOBEJCHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
310poBOro M 0e30macHoro odOpasza KWU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTAHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHA M OTIbIXa,
perymnspHas pu3nyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TpPOPECCHOHAIBHONW NIEATEILHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U €€
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccuu u
peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTEMaTUYeCKOMYy OOpa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUHM BCEH KU3HM,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1ad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0J10rHYeCKoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPhl, IOHUMAaHUE BIUSHUS COLIMATBHO-
AKOHOMHMYECKHX TMPOIECCOB Ha COCTOSIHUE NPUPOJHOM U COLMAIBHON Cpelbl,
OCO3HaHME TJ00ATIBHOIO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHeHTalus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHWUU JJI pelieHus 3ajad B 00JIaCTH OKpYKarolien
cpeabl, TUIAHUPOBAHUE TIOCTYNKOB M OIEHKH HMX BO3MOXKHBIX ITOCIEICTBHM s
OKPYXaroUen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECCTBEHHOM MPAaKTUKH, MOHMMAaHUE MaTEeMaTUYECKOM HayKH Kak
chepbl UeTOBEUECKOM JIeATeIbHOCTH, ITAIlOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS Pa3BUTHUS
[UBWJIN3ALINY, OBJIQJCHUE S3bIKOM MaTEeMaTHUKA M MaTeMaTH4YeCKOM KyJIbTYpOH Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIy MOHATHAMH, (HOPMYIHpPOBATH ONPEACICHUS
MOHSTUN, yCTaHABIMBAaTh CYIIECTBEHHBIN NPU3HAK Kilaccu(uKaluv, OCHOBaHUS IJIs
0000LIEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIHN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATETbHBIEC, €MUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOPEUYUS B
(dakTax, JaHHBIX, HAOJIONEHUSAX U YTBEPKACHUSAX, MpeAsararb KpUTEPUH IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JenaTb BBIBOABI C HCIOJb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(OpsiMBIE M OT NMPOTHUBHOIO), BBICTPAWBATH APTYMEHTALMIO, NPUBOAUTH HPHUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpATh Ccroco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus1, BBIOMpaTh HanboJee MOAXOIAUINM C yU€TOM CaMOCTOSITENIBHO BbIIECIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHMS,
(GopMysIMpoBaTh BOIPOCHI, (PUKCUPYIOIIKME MPOTUBOpPEUHE, MIPOOJIEMY, YCTAHABINBATD
HUCKOMO€ U JaHHOe, (HOpPMHpOBATh THUIOTE3y, APryMEHTHPOBATh CBOIO TO3UIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHA, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENbHO (OpMyIHpOBaTh OOOOIIEHHS U BBIBOABI IO pe3yibTaTam
IPOBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BbIIBUTaTh
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh  eUIUTHl UHGOPMAIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOMIPOC | ISl pEIICHUS 3a/1a4H;

BbIOMpaTh WMH(MOPMALMIO U3 HMCTOYHMKOB PA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATh MH(OpPMALMIO Pa3IUYHBIX BUIOB U (HOpM
IpeJICTaBICHMUS;

CTPYKTYpUpOBaTh HUHGOPMAIMIO, MPEACTABIATh €€ B pa3IudHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O CAMOCTOSITENFHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXXJEHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XO0/le OOCYXJEHMsS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3ai1ayuu, BHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOUCK pPELICHMUS,
CONOCTABIISATh CBOM CYXICHUS C CYXKACHUSAMU JIpYTUX YYacCTHUKOB JHUaiora,
oOHapy>XKHUBaTh pa3Inuue U CXOJACTBO IMO3ULIMMA, B KOPPEKTHOU popMme hopMyaupoBaTh
pa3HoOrjIacus, CBOM BO3PAXKEHNUS;

MPEACTABIIATh PE3YyJbTaThl PEUIEHUS 3aJauyM, SKCIEPUMEHTA, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTUTOPHUH.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eliCTBUA

Camoopranuzamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIeHUs 3a7auyd, BbIOMpATh CHOCOO pEeHIeHHs ¢
Y4ETOM HMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHHL.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJJIEKT:



BJA/IeTh HABBIKAMM IO3HABATEJILHOM PEQUIEKCUU KaK OCO3HaHMs COBEPIIAEMBIX
JNEUCTBUMA M MBICIHUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4YEeCKOU
3a]1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INpU pPEIICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OILICHHMBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBUAM, OOBSACHATH MPUUYMHBI
JOCTUKEHMSI WM HEJOCTHKEHUS pe3yJlbTaTOB JACSITEIbHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSATEJIBHOCTD:

MMOHUMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOM W WHAUBUAYAJIbHON
paboThl IpU pelIeHUH Y4eOHBIX 3ajad, IPUHHUMATh I1I€JIb COBMECTHOHN JEATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThl, pacmpelneisTb BHIbI padoT,
JOTOBapUBaThCs, OOCYX AaTh MpPOLECC M pe3ylbTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYMIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» M HHBIE), BBIOJHATH CBOIO 4YacTb pa0dOThl M KOOPAWHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH]Ibl, OLICHMBATh Ka4eCTBO CBOETO BKJIAJA B
00U TPOIYKT MO KPUTEPHUIM, CHPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HAy4UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPUU TIPU PEIICHUH 337124
U TIPOBEJICHUN MAaTeMaTUYECKUX PACCYKICHUM;

e TMPUMCHATh aKCHOMBI CTEPEOMETPUHM U CIEIACTBUS U3 HHUX TIPU PEIICHUH
TCOMETPUYCCKUX 3a]1aY;

e KJIACCHU(HUIIMPOBATH B3AMMHOE PACIIOIOKEHNE MPSMBIX B TPOCTPAHCTBE, IITIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH, CBI3AHHBIMU C YTJIAMU B TIPOCTPAHCTBE: MEXKTY
IPSIMBIMH B TIPOCTPAHCTBE, MEXKTY TIPSIMOU U TJIOCKOCTBIO;

e CcBOOOJHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (TIpu3Ma, MUpamuja,
MIPSIMOYTOJIBHBIN TTapalIeNIenune, Kyo);

e KJacCU(PUIIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JIJIsl KJIaCcCU(DUKAIUY;

e CBOOOJHO OIEPUPOBATH TMOHATHUSMH, CBS3AHHBIMH C CEUEHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

e BBINIOJHATH MapaUICIbHOE, IIEHTPATILHOE U OPTOTOHAIBHOE MPOCKTUPOBAHKE (PHUTYD
Ha TJIOCKOCTh, BBITIOJHATH H300pakeHus: (UTyp Ha TUIOCKOCTH;
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CTPOUTh CEUEHUS MHOTOTPAHHUKOB  pA3JIMYHBIMU  METOJAMH,  BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYDP: BUI
CBEpXy, COOKY, CHU3Y;
BBIYKMCIIATh IUIOIIAAM TOBEPXHOCTEW MHOTOIPAHHUKOB (MpU3Ma, MHpaMUa),
Tr€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (hOopMyIT;
CBOOOJHO OIEPUPOBATh TMOHITHSAMHU: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;
CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIITMMHU BEKTOPaM M KOOpIWHATAM
B IIPOCTPAHCTBE;
BBITIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;
permaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHWH W HAXOXICHHEC
TCOMETPUYECKUX BEJIMYWH, TPUMEHSS W3BECTHBIC METOMBI TP  PEIICHHUH
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CII0KHOCTH;
PUMEHSTh npocTenime IpOrpamMMHbIE cpencTBa u AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
W3BJICKaTh,  MNPeoOpa3oBBIBATH W HWHTEPNPETHPOBATHL  HMH(OpMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PHUTypax, MPEICTaBICHHYIO Ha 4YepTekax H
PUCYHKAX;
NPUMEHSTh TOJYYCHHBIC 3HAHUS Ha TMPaKTUKE: CPaBHUBATh W aHAIU3UPOBATH
peanbHBIC CUTYAIMH, TIPUMCHATh U3yUYEHHBIE MMOHATHS B MPOIECCE MMOMCKA PEIICHMUSI
MaTeMaTH4ecKn CHOPMYIMPOBAHHONW  MPOOJEMBbI, MOJCIUPOBATh  peajbHBIC
CUTyalliM Ha S3BIKE TEOMETPUH, HCCIE0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, ammapara aaredpbl, pemaTh
IPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECCKUX BEJIHUNH;
UMETh TPEACTaBICHUS 00 OCHOBHBIX dTamax Pa3BUTHS TE€OMETPUU KaK COCTaBHOU
JacTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyyaromuicst HAy9uTCs:
CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C NUIUHAPUUECKONU, KOHUYECKON
1 c(heprudecKOil TOBEPXHOCTIMU, OOBSICHATH CITOCOOBI MOTyUCHNUS,
OTICpUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C TEJIaMU BpPAICHUS: [IMIHHIPOM, KOHYCOM,
chepoit u mapom;
pacmo3HaBaTh Tella BpaileHus (IWIMHApP, KOHYC, cepa u map) U OOBACHSTH
CIIOCOOBI MTOTYUYEHUS TEJ BPAIICHUS,
KJIacCU(DHUIIMPOBATH B3aUMHOE PACIIOIOKeHNe c(hephl U IMIIOCKOCTH;
BBIYHCIIATh BEJTUYMHBI DJICMCHTOB MHOTOTPDAHHHMKOB M TEJ BpaIICHUSA, 00BEMBI U
TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIEHUS, TEOMETPUICCKUX T C
npUMeHeHueM (hOopMYyII;
CBOOOJTHO OTEPUPOBATH MOHITHUSIMU, CBI3aHHBIMU C KOMOWHAIIMSMH TEJl BPAICHUS
U MHOTOTPaHHUKOB: MHOTOIPDAHHMK, BIHMCAHHBIA B CPEepy M OMUCAHHBIM OKOJIO
cdepsl, cepa, BliMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BpaIlCHUS;
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BBIUMCIIATh COOTHOILIEHUS MEXIy IUIOWAAsIMH IOBEpPXHOCTEH M 00BbEMaMu
ITOJJOOHBIX TEII;

n300paxaTh M3y4yaemble (DPUTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUECHHUS
TEJ BpAIllCHHUS;

U3BIIEKAaTh,  WHTEPIPETHPOBATH W NpeoOpa3oBbiBaTh  HHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEICTaBICHHYIO Ha 4YepTekax u
PUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONIEPALIMU Ha/l BEKTOpaMH;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOI cHCTEME KOOPAMHAT;

pemarh TeOMETPHUYECKHE 3a/adyll Ha BBIYUCICHHWE YIJIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMHM, BBIUMCIICHHE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B LEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a IPU PEIIECHUY;

CBOOO/JIHO ONEpUPOBATH MOHITHSIMH, CBSI3AaHHBIMU C JBUKECHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIONHATh M300paXEHUs] MHOTOTPAHHUKOB W TEN BpAIICHHUS IPU MapaieIbHOM
IEPEHOCE, IEHTPAIbHON CUMMETPUH, 3E€pKAJIbHOM CHUMMETPUHU, HpPU IOBOPOTE
BOKPYT NPSIMOIi, MpeoOpa3oBaHus 000U,

CTPOUTH CEYCHHMS] MHOTOTPAHHMKOB M TEJN BpAlICHUSA: CEYCHUSA IMIMHIPA
(mapanienbHO W NEPHEHAMUKYJISPHO OCH), CEUYEHHUs KOHyca (TmapajujiesbHbIe
OCHOBAHUIO U MIPOXO/ISIINE Yepe3 BEPINHY), CEUCHHUS I1apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHUN: METOJ CJEA0B, METOJl BHYTPEHHEIO
IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEeH MI0CKOCTH;

J0Ka3bIBaTh T€OMETPUYECKHE YTBEPKICHHS;

OPUMEHSTh TeoMeTpuueckue (aKkThl A pPEIIeHUS CTePEOMETPHUYECKHX 3a1ad,
IPEINOoJIaraoluX HECKOJIbKO IIaroB PEIIEeHUs, €ClIM YCIOBHUS MPUMEHEHUS 3a7aHbl
B SIBHOU W HESIBHOM (opme;

pemarh 3a7aud Ha J0Ka3aTeJbCTBO MAaTEMaTHYECKHX OTHOILIEHUN W HAaXOXKICHHUE
Te€OMETPUUYECKUX BEIINYNH;

NPUMEHATh MPOTPAMMHEBIE CPEJCTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

NPUMEHSTh TOJyYeHHBbIE 3HAHUS Ha TNPAKTUKE: CpaBHUBATh, aHAIM3UPOBATH U
OLICHWBATh pEaJbHbIC CHUTyallid, NPUMEHSATh HW3YYCHHBIE TIOHATHUSA, TEOPEMBI,
CBOWCTBa B TIpollecce€ TIOMCKA PEIICHUS MaTeMaTHYecKd CGHOpMYIHPOBAHHON
poOJIeMbl, MOICTUPOBAThH peajbHbIe CUTYAIlMU Ha SI3bIKE TEOMETPUH, HCCIIET0BAThH
MOCTPOCHHBIE MOJIETM C HCIIOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUH U TEOPEM,
anmapara anreOpbl, pemiath MpPaKTHUYECKHWe 3a7aud, CBSI3aHHbIE C HAXO0XICHHUEM
reOMETPUUYECKUX BEJINYMH;

UMETh MPEACTABICHUS 00 OCHOBHBIX ATalax pPa3BUTHS F€OMETPUU KAaK COCTABHOM
qacTu byHnamenTa pa3BUTHUSA TEXHOJIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoapueie | - Mpaxkruteckue o0pa3oBaTesbHbIe
padoThI padoThI pecypehi
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoOe pacnonoxeHue npsiMbIX B 5 1
IPOCTPAHCTBE
3 [TapamienbHOCTB MPSIMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYrIbl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IC, 000011IeHHEe U CUCTEMATHA3AIIHS 5 5
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne i/ I:::FD;::;);::{M PASACIOR HTEM Beero Konrpoasusie | Ilpakrnyeckue f:;l;g);)o(:fa]::lbnu e
padoThI padoThbI pecypebi
1 AnanuTHyeckas reoMeTpus 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
CUCTEMaTHU3als 3HAaHUU
OO6bEM MHOrOrpaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX T€l
6 JBrokeHUs 5 1
7 [ToBTOpEHuUeE, 0606HICHI:I€ u 17 5
CUCTEMaTHU3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

[TPO'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Marematuka. ['eometpus, 11 kimacc/ Mepamsik A.I'., Homuporckuit [[.A., TlonskoB
B.M.; mnon penakuueir Ilomombckoro B.E., OOmectBo ¢  OorpaHMYeHHOU
orBeTCcTBEHHOCThIO M3narensckuii neHtp «BEHTAHA-I'PA®»; AxunonepHoe
obmectBo «M3narensctBo «IIpocBenienne

* Marematuka. ['eometpus, 10 xiacc/ Mepsmsik A.I'., Homuporckuit [[.A., TlonskoB
B.M.; mnon penakuueit Ilomombckoro B.E., OOmectBo ¢ orpaHMYeHHOU
oTBeTcTBeHHOCTBhIO M3narenbckuii  ueHtp «BEHTAHA-TPA®»; AxuuonepHoe
obmectBo «M3aatenbcTBo «lIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Maremaruka. ['eomerpus, 11 xmacc/ Mepsnsak A.I'., Homuposckuit [I.A., Tlonskos
B.M.; mnoam penakmueit Ilomonbckoro B.E., OO6mectBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCTBhIO M3narenbckuii  neHtp «BEHTAHA-TPA®»; AxuuonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

* Maremaruka. ['eomerpus, 10 xnacc/ Mepznsak A.I'., Homuposckuit I.A., Ilonskos
B.M.; mnon penakuueit Ilomombckoro B.E., OOmectBo ¢ orpaHMYeHHOU
oTBeTCTBEeHHOCTBhO M3marensckuit nentp «BEHTAHA-TPA®»; AxuuonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

» ®OenepanbHblii 1IeHTp HHGPOPMAIMOHHO-00pa3oBaTeabHbIX pecypcoB (DPLMOP):
http://fcior.edu.ru

» bubmaunoreka [1OK https://m.edsoo.ru/

* Enunas xosnekius mudpoBeix obpaszoBatenbHbix pecypcoB (EK): http://school-
collection.edu.ru

» denepanbHbI HHCTUTYT NeAarornueckux uamepenui http://mww.fipi.ru/

[udporsie oOpazoBaTebHbIE peCYPChl yunuTeNs (MIpe3eHTAlUU, WIUTFOCTPALUU U JIp.)
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http://fcior.edu.ru/
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| 1ipowmnTo, nponyMepoBano H CKPEIICHO NeYaTsio
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