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INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma yueOHOrO Kypca «I'eomeTpusi» 6azoBoro ypoBHs mist oOydaronmxcs 10 —11 xmaccos
pa3paboraHa Ha ocHOBe @enepalbHOrO TOCYJapCTBEHHOTO 00pa3oBaTENFHOTO CTaHIapTa CpenHero oOImero
00pa3zoBaHusl, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, MPEIbSIBISIEMBIX K MaTEMaTHIECKOMY 00pa30oBaHuUIo,
U Tpagului poccuiickoro oOpa3oBaHuUs. Peanumzarms mporpaMMbl O0OCCIICUYMBACT OBJIAJICHUE KITFOYCBBIMU
KOMITETEHIIMSIMH, COCTABIISIIOIIMMU OCHOBY [UISi CaMOpa3BUTHSI M HENPEPHIBHOrO 00pa3oBaHMs, IEIOCTHOCTH
OOIEKYTETYPHOTO, INYHOCTHOT'O M TIO3HABATEILHOTO Pa3BUTHS JIMYHOCTH 00YJaIOIINX CSl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOrOo Kypca TI€OMETPUM Ha YpPOBHE CpeiHero oomero oOpa3oBaHUs O0OYCIOBICHA
MPaKTHYECKOH 3HAUUMOCTBIO METANPEIMETHBIX M IPEIMETHBIX PE3yIbTaTOB 00y4YEeHUsI TEOMETPHH B HAIPABICHUH
JIMYHOCTHOTO pa3BUTUsl oOydarommxcsi, (opMupoBaHus (QYHKIMOHAJIBHOW MaTeMaTHYecKOH TI'paMOTHOCTH,
W3Y4YEHUS APYTUX Y4eOHBIX JUCHUIUIMH. Pa3BuTHe y 00ydarommxcsl NpaBHIbHBIX MPEACTAaBICHUH O CYIIHOCTH M
MIPOUCXOXKIEHUN T€OMETPHUYECKUX a0CTPaKIMid, COOTHOIIECHUH PEealbHOTO W WJIEabHOI'0, XapaKTepe OTPaXKEHUs
MaTeMaTH4eCKON HAayKOW SBJICHHH M TPOIECCOB PEAILHOrO MHpa, MECTe I€OMETPUU B CHCTEME HayK U POJIU
MaTEMaTH4eCKOro MOJEIUPOBAHUS B HAYYHOM ITO3HAHMU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS YHAILIUXCA, a TAK)KE KaY€CTB MBIIIJICHHS, HCO6XO}II/IMI)IX JUIA ajgarnraigui B COBpEMEHHOM O6IJ.ICCTB€.
['eomerpust sBIsIETCSI OHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro oOIIero oOpa3oBaHUs, TaK Kak
obecrieunBaeT BO3MOXKHOCTh M3y4€HHs KaK JUCUMIUIMH €CTECTBEHHO-HAYYHOW HAaNpaBJICHHOCTH, TakK |
I'YMaHUTapHOM.
Jlornueckoe MblIUIeHHE, (POPMUPYEMOE TIPH U3YYEHHH OOYHAIOIIMMHUCS TIOHATHHHBIX OCHOB T'€OMETPHU U
IMOCTPOCHUMN LEMNOYKH JIOTMIYCCKUX yTBCp)K)]CHI/Iﬁ B XOA€ peHICHUs T'€OMETPUYCCKUX 3alad, YMEHUE BBIABUTaTb U
OnpoBEpraTrb IrmroTE3bl HEIIOCPEACTBEHHO HCIHOJBL3YIOTCA IPU PEHICHUHN 3a/1a4 €CTECTBEHHO-HAYy4YHOI'0 IUKJIA, B
YaCTHOCTH U3 Kypca (pU3HKU.
YMeHHe OpHEHTHUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JEATEIbHOCTH
yenoBeka. OpUEHTAIMS YeJIOBEKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COLMANBHOTO OBITHS,
(dopMa OTpaKeHUS OKPYXKAIOLIEr0o MHpa, YCIOBHE YCICLIHOIO IIO3HAHUS W AaKTUBHOTO IIPeoOpa3OBaHUS
neifictBuTenbHOCTH. ONepupoBaHHE NPOCTPAHCTBEHHBIMH 00pa3aMH OOBCIMHSET pa3Hble BHIBI Y4eOHOH H
TPYIAOBOH JEATEIBHOCTH, SBIACTCS ONHUM M3 NMPOPECCHOHAIBHO BAXKHBIX KauyecTB, MOITOMY akKTyajbHa 3alada
(dopMHUpOBaHKs Y O0Y4YaroLIMXCsl NPOCTPAHCTBEHHOTO MBIIUIEHHS KaK Pa3HOBHAHOCTH OOPa3HOrO MBIIUICHUS —
CYIIECTBEHHOI'0 KOMITIOHEHTa B IMOATOTOBKE K MPAKTHYECKOH JeATEIbHOCTH 110 MHOTHUM HaIpaBJICHHSM.
Lens ocBoeHus mnporpammbsl ydeOHoro kypca «[eomerpusi» Ha G6a30BOM ypoBHE OOy4eHHS —
obuieoOpa3oBaTeibHOE W OOLIEKYJABTYPHOE pPa3BUTHE OOy4alomuxcs depe3 OO0ecleueHHe BO3MOKHOCTH
NPUOOPETEeHHsT W HUCIIONB30BAHMS CHCTEMATHYECKHX TI€OMETPHYECKUX 3HAaHWM M JSWCTBUH, CHenU(pUIHBIX
TeOMETPUH, BO3MOKHOCTH YCIIEIIHOTO NPONODKEHHS OOpa3OBaHUS IO CIIELHMANBHOCTAM, HE CBS3aHHBIM C
MPHUKJIaJHBIM HCIIOJIb30BaHHEM T'€OMETPHUH.
[Iporpamma 1o reomerpuu Ha 06a30BOM YpPOBHE INpeAHA3HAUYEHA Ul OOYYAIOIIMXCS CPEAHEW IIKONBI, HE
UCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHWH HAa YPOBHE OCHOBHOro ob0mero obpa3oBanus. Takum obpasom,
oOygaromuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOHTH OOIIIIe MATEMaTHUECKIE YMEHU, CBSI3aHHBIE CO CeU(UKOI
reOMEeTpUH M HEeOOXOIMMBIEe Ul KHU3HH B COBPEMEHHOM obmiecTBe. KpoMe 3TOro, OHH HMEIOT BO3MOXKHOCTB
U3yYUTH TEOMETPHIO OoJIee IIIyOOKO, €CiH B JajbHEHIeM BOSHIUKHET HEOOXOAUMOCTh B TEOMETPHICCKIX 3HAHUSAX B
npoeCcCHOHAIBHON IeITeNIbHOCTH.
JocTmkeHne 1M OCBOGHHMS NPOrpaMMbl  OOECIEUMBAECTCA PEIICHHEM COOTBETCTBYIOIIMX —3ajad.
[IpuoputeTHBIMHU 3a7a9aMi OCBOCHHUS Kypca «I'eoMeTpum» Ha 6a3oBoM ypoBHe B 10—11 kimaccax sBIsFOTCS:
e  (opMHpOBaHHE MPEACTABICHUS O T'EOMETPUM KaK YacTH MHPOBOH KyIbTYpel M OCO3HaHHE e
B3aUMOCBSI3H C OKPYKAIOLIUM MHPOM;

e (opMmHpOBaHHE TPEICTaBICHUS O MHOTOTPAHHHKAaX M Telax BpalleHWs Kak O BaKHEHIIHNX
MaTEMaTHYECKUX MOJEIIAX, O3BOJISIONIMX ONMHMCHIBATh M M3Yy4aTh Pa3HbIC SBICHUS OKPYKAFOLIEr0 MHUPA;

e (opMHpOBaHHE YMEHHs PACIIO3HABATH HA YEPTEXKAX, MOJCIAX M B PEATbHOM MHPE MHOTOIPaHHHKH U
Tera BpaIleHus;

e  OBJIAJICHWE METOAMH PEIICHHS 331a4 Ha ITOCTPOCHNUS Ha N300pa’KeHUSIX TIPOCTPAHCTBEHHBIX (HUTYD;

e (opMHpOBaHHE YMEHUs ONEPHPOBATH OCHOBHBIMHU MOHSATHUSIMHI O MHOTOIPAaHHUKAX W TellaX BPALICHUS U
MX OCHOBHBIMH CBOMCTBaMH;



e  OBJIAJICHWE AITOPUTMaMH pEIICHHS OCHOBHBIX THIIOB 3ajad; (HOpMHpOBaHWE YMEHHUsS NPOBOIUTH
HECIIOJKHBIE JO0KA3aTeNbHBIE PACCYKICHUS B XOJE€ DPELICHHS CTEPEOMETPUYECKHMX 3ajad U 3a1ad ¢
MIPAaKTHYECKNM COJIepIKaHHEM;

® Da3BUTHE WHTEIUIEKTYalIbHBIX M TBOPYECKHMX CIOCOOHOCTEH OOydarommxcs, IT03HABATEILHOM
AKTHBHOCTH, MCCIIEIOBATENbCKUX YMEHHUN, KPUTHIHOCTH MBIIILICHHS;

e (opmupoBaHue (YHKIHMOHATIHHOW T'PaMOTHOCTH, pEJIEBAaHTHOH T'eOMETPUH: YMEHHE pacllO3HaBaTh
TIPOSIBJICHUSI TEOMETPHUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CHUTyallsIX W TpH M3YYCHUH JAPYrHX Y4eOHBIX TIPEIMETOB, TIPOSBICHHS 3aBUCUMOCTEH ¢
3aKOHOMEpPHOCTEH, (OpPMYJIHPOBATh MX Ha SI3bIKE TEOMETPHHM W CO3]aBaTh I'€OMETPUYECKHE MOJIEIIH,
MIPUMEHATh OCBOEHHBIN I'€OMETpHUYECKHU ammapaT JUlsl pelleHHs MPaKTHKO-OPHEHTHPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATh U OLIEHUBATh MOJyUCHHBIE PE3YNbTATHI.

OTaMuuTeNHHON O0COOEHHOCTHIO MPOTrPaMMBI SBISETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Hadalle ero
W3y4eHUs 3ajlay, pellaeMbIX Ha YpOBHE MHTYHTHBHOIO TO3HAHUS, W ONpPEICIEHHBIM 00pa3oM OpraHM30BaHHAs
pabora HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYIUPYET
MIPOTEKaHNE UHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY N3YUEHUIO PeIMeTa.

[Ipeanourenue ornaéres HArSAHO-KOHCTPYKTHBHOMY METOJY OOY4YEHHS, TO €CTh TEOPETHYECKUE 3HAHUS
HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh MPEAMETHO-TIPAKTUYECKOM JesTenbHOCTH. Pa3BUTHE NMPOCTPaHCTBEHHBIX
MpEJCTAaBICHUN y ydamuxcsd B Kypce CTepeoMEeTpHM TPOBOAUTCS 3a CUET pelIeHHs 3aJad Ha Co3JaHue
NPOCTPAHCTBEHHBIX O0pa30B W 3aJjad Ha OIEPUPOBaHUE NPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpasa
NPOBOJIUTCSl C OMOPOM Ha HAIIISAHOCTB, a ONEPUPOBaHHE 00pa3oM — B YCIOBHSAX OTBJICUYECHUsI OT HATJISAHOCTH,
MBICIIEHHOT'O H3MEHEHUS €T'0 UCXOTHOIO COAEPIKaHUs.

OcHoBHBIE cofiepkaTenbHble TUHUU Kypca «['eomerpun» B 10—11 xiaccax: « MHororpanHukm, «lIpsmseie u
IUIOCKOCTH B IIPOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl M KOOpIUHATHI B MpocTpaHCTBe». DopMupoBaHue
JIOTHYECKUX YMEHHUH pacrpesieNisieTcss He TOIBKO M0 COACPKATENbHBIM JIMHUSAM, HO U 10 ToJiaM 00y4eHHs Ha YPOBHE
CcpeaHero o0Iero oopa3oBaHus.

Cozep:xaHue oOpa30oBaHMS, COOTBETCTBYIONIEE IPEAMETHBIM pe3yabTaTaM OCBOSHHUS paboueld IporpamMmel,
pacnpenenéHHeIM 0 rofaM OOY4eHUs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4ToOBbl OBJaJEHHE I'€OMETPUYECKUMH
MNOHATHAMHM W HAaBBIKAMU OCYIIECTBIISUIOCH IOCIEIOBATENbHO W IIOCTYNATENbHO, € COOJIONEHHEM HNPHHIMIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAJIHCh B OOLIYI0 CHCTEMY TIEOMETPHYECKHX IPEACTaBJICHUMH
00y4aronuxcs, pacuupss 1 yriyomssa e€, o0pa3ys poYHble MHO)KECTBEHHbIE CBSA3H.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIJIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B Hexenmio B 10 kiacce u 1 yac B Hememo B 11 kiacce, Bcero 3a
JBa roja ooydenus - 102 yueOHbBIX daca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHSTHS CcTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTh, HpocTpaHcTBo. [loHsiTHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUM CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

BsanmHoOe pacrionoxeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINEC, apalIeIbHbIE U CKPEIIUBAIOLINECS
npsiMele. [lapannenbHOCTh MPSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE: IapajlieNbHbIE MpsSMble B IPOCTPAHCTBE;
NapajuIeNbHOCTh TPEX MPAMBIX; MapajuIeIbHOCTh NPSAMONH U IUIOCKOCTU. YTIBI C COHAINPABJIEHHBIMH CTOPOHAMU;
yroln Mexay NpsAMbIMH B TNpocTpaHCTBe. llapaiienbHOCTB IIOCKOCTEH: MapauleNbHbIE IUIOCKOCTH; CBOMCTBA
nmapajuiedbHbIX IockocTed. [Ipocreiimme mpocTpaHCTBEHHBIE (UIYpsl Ha IUIOCKOCTH: TeTpasap, Kyo,
napajiesenunesl; TOCTPOEHUE CeUeHUH.

[leprieHAUKYNAPHOCTh NPSAMOM M IJIOCKOCTH: MEPHNEHIUKYISPHBIE NPsIMbIE B TNPOCTPAHCTBE, MpPSIMbBIE
napajuienbHble U MEePNeHAUKYIIpHbIE K MIIOCKOCTH, IPU3HAK NMEPNEHAUKYISIPHOCTH NPSIMOM U IIOCKOCTH, TeopeMa
0 MpsAMOM NEePHEeHIUKYISIPHOM IIOCKOCTH. YTJIBI B TNPOCTPAHCTBE: Yroidl MEXIY NPSAMON U IUIOCKOCTBIO;
JBYIpaHHBIN yroji, JUHEHHBIA yroa AByrpaHHOro yria. [lepneHIuKkynasp ¥ HakJIOHHBIE: pacCTOSHUE OT TOYKU IO
TUIOCKOCTH, PAacCTOSHHE OT MpPSMOM J0 IUIOCKOCTH, MpOeKnusi (Urypbl Ha IUIOCKOCTh. [lepneHaumKynspHOCTh
IUIOCKOCTEN: NPU3HAK NEPIEHIUKYIPHOCTU ABYX INIOCKOCTEN. Teopema o TpEX NepIeHANKYISIpax.

MHororpaHHuKH

Ilonsitue MHOI'OIrpaHHHKa, OCHOBHBIC OJICMCHTBI MHOI'OI'paHHHKaA, BBIITYKJIBIC )51 HEBBIITYKJIBIC
MHOT'OI'PaHHMKH; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yronbHas npyu3Ma; rpaHd ¥ OCHOBAHUS NIPU3MBIL; IIpsIMasi U
HAaKJIOHHasE TpU3MbI; OOKOBass W TMOJHAs TOBEPXHOCTh MNpH3MbL [lapamienenunen, NpsSMOYTOJbHBIN
napaJuieNnenume 1 ero cpoiicrBa. [lupamuna: N-yronpHas NUpaMuja, TPaHH M OCHOBAHUE NMHUPAMUJIBL, OOKOBas U
IMOoJIHag TIMOBEPXHOCTHb NHUpaMUbl; IpaBHUJIbHAsA U yceqéHHaﬂ nupamMuaa. DJIeMEHTHI Npu3Mbl 1 TIUPAMUIBI.
IIpaBunpHBIE MHOTOIpAaHHMKM: IIOHATHE IPABMIBHOIO MHOTOTPAHHUKA; IIPAaBWJIbHAA IIPU3Ma M IIpaBUIIbHAs
NMpaMya; NpaBUIbHAs TPEyrojbHas NMUpaMuia W NPaBWIBHBIA TeTpadnp; KyO. IlpencraBneHne o mpaBHIbHBIX
MHOTOIpaHHUKaX: OKTa’JIp, A0JEeKadAp U ukocadap. CeueHus NpU3MbI U UPAMHIBL.

CumMeTpust B IPOCTPAHCTBE: CUMMETPHSl OTHOCUTEIBHO TOYKH, MPSAMOM, INIOCKOCTH. DIEMEHTBH CHMMETPUH
B NIUPaMUJAX, TapajuIeNICIHUIIENax, IPABUIbHBIX MHOIOTPDAHHUKAX.

BbrunciieHre 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHaid, yrisl. [liomans OOKOBOI MOBEPXHOCTH U
TIOJIHOW TOBEPXHOCTHU MPSIMOM MPHU3MBI, TUIOIIAb OCHOBAaHUIL, TeopeMa 0 OOKOBOW IMOBEPXHOCTH MPSIMOW IPHU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH M TIOBEPXHOCTU IMPABHIBHOW MHPaMUJbI, TeOpeMa O IUIOMAIU YCeuEHHOI
nupamupl. [lousitue 06 00béMe. OObEM MUpaMUIbI, TPUIMBL.

ITonoGHele Tenma B mpocTpancTBe. COOTHOIICHHS MEXAY IUIOMAIsIMU MIOBEPXHOCTEH, 00bEMaMH ITOJOOHBIX
Tell.

11 KJIACC

Tesna Bpawenus

[Munuaaprueckas IOBEPXHOCTb, OOpa3yloOUIME IMIMHAPHUYECKOM ITOBEPXHOCTH, OCh LIIHHAPHYECKOMH
noBepxHocTH. [mnmHap: ocHOBaHUS M OOKOBasl IOBEPXHOCTh, 00pa3yrolias U OCh; IUIONMA]s OOKOBOW M NOJHOM
TIOBEPXHOCTH.

Konnueckast mOBepXHOCTb, 00pa3yiolne KOHHYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH
moBepxHOCcTH. KoHyc: ocHOBaHWE W BepiInHa, oOpa3yiomas W OCh; IUIOMIaIb OOKOBOM W IIOJIHOW MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yIoIIne U BEICOTa; OCHOBAHUS M OOKOBAs TIOBEPXHOCTD.

Cdepa u map: meHTp, paanyc, AMaMeTp; IUIOMAIb IIOBEPXHOCTH ceprl. B3anMHoe pacmonoxerne chepbl 1
IUIOCKOCTH;, KacaTellbHasl IIOCKOCTh K cdepe; TIomanb chepsl.

N3obpaskeHre Ten BpalleHns Ha INIOCKOCTH. Pa3BEpTka munuHApa U KOHYyCA.

KomOuHammu Ten BpamieHWss W MHOTOTPAaHHUKOB. MHOTOrpaHHMK, ONMCAaHHBIN OKoJO cdepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHHMK, MJIH TEJIO BPAIICHHUS.

[lonsiTne 00 o0BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYrOIBHOTO
napajiesenunesa u cieacTsus u3 He€. O0bpEéM mumHpa, Konyca. O0bEM mapa U miomais chepsl.

[TomoOuble Tena B nmpoctpaHcTBe. COOTHOIIEHHS MEXIY IUIOMIAASIMHU TTOBEPXHOCTEH, 00béMaMu MoJ00OHBIX
Tell.



Ceuenns MHApa (MapauIeNbHO U IIEPIEHANKYIISIPHO OCH), CEYEHHsI KOHyca (TlapauiellbHOe OCHOBAHHIO U
IpoXOoJisilliee Yepe3 BEPIIUHY), CeueHus apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha minockocTd u B mpocTpaHcTBe. ClOKE€HHE M BBIYMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yycao. PaznoxeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM BekTopaM. IlpaBuiio mapamuienenunena. Pemenue 3anay,
CBSA3aHHBIX C IPUMEHEHUEM NpaBWII AeHCTBUI ¢ BekTopamHu. [IpsmMoyronpHas cucreMa KOOpIMHAT B MIPOCTPAHCTBE.
Koopnunatsr Bextopa. IIpocteiimue 3amaun B KoopIuHaTax. YTol Mexnay Bekropamu. CkansgpHOe NpPOU3BEICHUE
BEKTOPOB. Bbruncienue yrioB Mexay NpsIMBIMU U IJIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBII METOJ NPU PELICHUN
TEOMETPUUYECKUX 3aJau.



IINTAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHEIE Pe3yIbTaThI OCBOSHHUS IIPOTrPaMMBI YUeOHOTO mpeaMera «MaTeMaTHKay XapaKTepH3yIoTCs:

I'paxxnanckoe BocnuMTaHue:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOM IMO3UIMK OOYYAIOIMIErocs KaK aKTHBHOIO W OTBETCTBEHHOI'O WiCHA
POCCHIICKOr0 OOIIeCTBa, TPEACTABICHHEM O MaTEMaTHYCCKIX OCHOBaX ()YHKIIMOHHUPOBAHUS PA3JIMIHBIX CTPYKTYP,
SIBIICHUIM, TPOILEAYpP TPaKIaHCKOro oOmecTtBa (BBIOOPBI, OMPOCHI W TP.), YMEHUEM B3aUMOICHCTBOBATH C
COIUABHBIMHA UHCTUTYTAMH B COOTBETCTBHH C MX (DYHKITUIMU M HA3HAUCHHEM.

IlaTpuoTHYeCcKOe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCHHCKOM TPAKTAHCKOH HICHTHYHOCTH, YBXKCHHS K IMPOILIOMY W HACTOSIIEMY
poccuiicko MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHMSIM POCCUMCKHX MaTeMaTHKOB M POCCHUHCKOM
MAaTEeMAaTHYEeCKOW IIKOJBI, K HCIONB30BAHUIO 3THUX JOCTIKCHHI B JPYIHX HayKaX, TEXHOJOrHsax, cdepax
SKOHOMHUKH.

JyXOoBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoia; chopMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
STUYECKOI'O TOBEJEHHS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTI)KEHUH HayKU M JeSTeIbHOCTHIO
y4E€HOI0; OCO3HAHMEM JIMYHOTO BKJIaJia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIEro.

IcTeTHYECKOE BOCTIMTAHHE:

ACTETHMYECKUM OTHOLIEHHWEM K MHpY, BKIIOYAs ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaad, peLﬂeHHﬁ, paccyxcﬂem/lﬁ; BOCHpI/II/IM‘{I/IBOCTBIO K MAaTCMAaTHUYCCKHUM aCIICKTaM pa3n1/1qulx BUI0OB I/ICKyCCTBa.

DuznvecKoe BOCIUTAHNE:

c(OpMHUPOBAHHOCTHIO YMEHHUSI IPUMEHSITh MaTeMAaTHUECKUE 3HAHHSI B HHTEPEcax 3JI0POBOro M 0€30MacHOro
o0pa3a >KW3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO (37I0pOBOE NHUTaHME, COATAHCHPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, peryisipHas (u3udeckass aKTHBHOCTB); (DU3UUECKOTO COBEPLICHCTBOBAHUS, TPH 3aHATHIX
CIIOPTUBHO-0310pOBUTEIBLHOU AEATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LEHHOCTH TPYAONIOOUS; HHTEPECOM K pas3iudyHbiM cdepam
npoecCHOHANBHON JAEATEIBHOCTH, CBA3aHHBIM C MaTeMaTHKOH H €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIATh
OCO3HaHHBIH BbIOOp Oyaylueil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC YKM3HEHHBIC IUIAHBI; TOTOBHOCTHIO U
CHOCOOHOCTBIO K MATEMATH4YECKOMY 00pa30BaHMIO H CAMOOOPA30BaHHIO Ha MPOTSHKEHUU BCEH JKHU3HU; TOTOBHOCTHIO
K AKTUBHOMY YYaCTHIO B PELUEHUU [TPAKTUUECKUX 3a]1a4 MaTEMATHUECKOM HAIPaBIECHHOCTH.

IKOJI0rHYeCcKOe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOH KYJIBTYPhl, IMTOHUMAaHHUEM BJIHMSHHS COIMATbHO-IKOHOMHUYECKHX
MIPOIIECCOB HA COCTOSHHE MPUPOAHOI U COIMAIHON Cpe/bl, OCO3HAHHEM TTI00aFHOTO XapaKTepa SKOIOTHYECKIX
npobJieM; OpHeHTalMell Ha MPUMEHEHHEe MATeMAaTHYeCKHX 3HAHWH Uil pPelIeHHs 3a/1a4 B O0NACTH OKpYXKarollei
cpelibl, IJITAHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN IS OKPYXKAIOLIEH Cpenpbl.

I{eHHOCTH HAYYHOI'O NO3HAHMSA:

c(OpPMHUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHA H
OOIIECTBEHHOHN MPAaKTHKW, TOHAMAaHUEM MaTEeMAaTUYeCKO HayKH KakK c(epbl YellOBeUecKOi NesTeThHOCTH, TAIOB
e€ pa3BUTUS U 3HAYMMOCTH ISl PA3BUTUSl LUBWIM3ALMH; OBJIAJACHUEM S3BIKOM MAaTeMaTHUKUd M MaTEMATHYECKOU
KyIbTYpOH KakK CpEACTBOM IIO3HAHWS MHpPA; TOTOBHOCTBIO OCYHIECTBIIATH IMPOEKTHYI0 M HCCIEN0BATEIIBCKYIO
JESATENIbHOCTh UHAMBUIYaIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHsle  pe3yabTaThl  OCBOGHHMS  HpOrpaMMBl  ydeOHoro  mpenmera  «MaTemaTukay
XapaKTepHU3yIOTCS  OBJIQJICHWEM  YHHBEPCAIBHBIMH  HO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCTNBUAMU, VHUBEPCATbHBIMU Pe2yIAMUSHBIMU OeUCBUAMU.

1) Vuuseepcanvnvie nosnasamensnvie Oeticmeus, obecnewusarom Gopmuposanue 6a306bIX KOSHUMUGHbIX
npoyeccos obyuarowuxca (0ce0eHue Memoo0o8 NOHAHUA OKPYICAIOWe20 MUupd; NpUMEHeHUe JOSUYEeCKUX,
uccie008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueli).

Ba3zoBble Joruyeckne AeiicTeus:



BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMaTH4YeCKHX OOBEKTOB, MOHSATHH,
OTHOIIEGHHH MEXIy TOHATHAMH; (QOPMYIHPOBAaTh ONpENENCHUs TIOHATHH;  yCTaHABINBAThH
CYIIECTBEHHBIH NPHU3HAK KIACCU(PUKAIMM, OCHOBAHUS JUIs OOOOIIEHHS W CpPaBHEHUS, KPHUTEPUH
TIPOBOIMMOTO aHAJN3a;

BOCHIpMHHUMAaTh, (OPMYIIMPOBATH U MPEOOPA30OBHIBATH CYXKJCHHUS: YTBEpAHWTENbHBIE M OTPUIATENBHEIC,
€IMHUYHBIE, YACTHBIE U O0IINE; YCIOBHEIE;

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTUBOpEdHs B (pakrax, JaHHBIX,
HaONIONEHUSIX W YTBEPXKACHWSX; Tpe/ularaTh KPUTEPHH JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUHIH;

JIeTaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, NETYKTHBHBIX M WHIYKTHBHBIX YMO3AKITIOUCHUMH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

NPOBOJUTH  CaMOCTOSITENBHO —JIOKAa3aTeNbCTBa MaTEMaTHUeCKUX YTBEpXKISHWH (IpsiMble W OT
NPOTHBHOI0), BBICTPAMBaTh apryMEHTAIMIO, MPHBOJHUTH MPHUMEPBI M KOHTPIPHMEpPHI; 00OCHOBHIBATH
COOCTBEHHBIE CYXJIEHHS 1 BHIBOJIBI;

BBIOMpATh Ccrioco0 pelieHust ydyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB DPEIICHHS, BBIOUPATH
HaunOosee MOAXOASIIMN C YYETOM CaMOCTOSITEIBHO BBIJIETICHHBIX KDUTEPHUEB).

ba3oBble ucciieoBaTeIbCKNe AeHCTBUA:

HCIIONIB30BaTh BOMPOCHl KaK HCCIENOBATENBCKHNA HHCTPYMEHT TO3HAHUS;, (HOPMYITHPOBATH BOMPOCHI,
(uKcupyoIHe MpoTUBOpeYre, MpodiieMy, YCTaHABIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOKO MO3HUIINIO, MHCHHE;

NPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICMOBAHHE IO YCTAHOBIICHHUIO
OCOOEHHOCTE! MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIILHO (hPOPMYIMPOBATH 00OOIIEHHS M BHIBOJBI 110 PE3YJbTaTaM MPOBEAEHHOTO HAOIIOICHHMS,
HCCIIETOBAHUSI, OIIEHUBATH JOCTOBEPHOCTH MONTYYCHHBIX PE3YIbTATOB, BHIBOIOB 1 00OOIICHHIA;
IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, 8 TAKKE BBIIBUTATh HMPEANOIOKEHHS O €r0 pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

2)

BBUIBIATE AeUUuTHl MH(GOPMALMHY, DaHHBIX, HEOOXOAMMBIX [UIsi OTBETAa HA BONPOC M [UIS PELICHMSI
3aj1a4H;

BBIOMPaTh MH()OPMALMIO W3 HCTOYHHKOB DA3IMYHBIX THIOB, AHAIM3HUPOBATH, CHCTEMATHU3HPOBATh U
HHTEPIPETHPOBATh HHOOPMALMIO PA3TUYHBIX BUAOB 1 (POPM MPEICTABICHS;

CTPYKTYpHpOBaTh HHGOPMAIMIO, MPEACTABIATE €€ B PpasiMYHBIX (opMax, HIUIIOCTPHPOBATh
rpaguyecky;

OLICHUBATH HaA&KHOCTH HH(POPMALMH [0 CAMOCTOSATEIHEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvnvie KoOMMyHukamugHvle Oelicmeus, 06ecneuusaiont CQOPMUPOSAHHOCHb COYUATbHBIX

HABbIKOG 00YUAIOUUXCSL.
Oomenne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBHSMH U LENSMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX TEKCTaX, AaBaTh HOSCHEHHS
TI0 X0y PEIeHUs 3a1a4i, KOMMEHTHPOBATH MTOTYYEHHBIH pe3yIbTaT;

B X0 OOCYXIEHHUS 3aIaBaTh BOIMPOCH IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI, perraeMoi
3aJa4yM, BBICKa3bIBATh HICH, HALlEJICHHbIE Ha IIOMCK PEIICHHUS; COIOCTaBIIATH CBOM CYXICHHSA C
CY)KIEHUSIMH JPYTHX YYacCTHHKOB [HAJIOTa, OOHAPYXHBATh pa3iiMiMe M CXOJCTBO IIO3MIMH; B
KOPPEKTHOMH (opMe (hOpMyYITUpOBATH pa3HOITIACHS, CBOU BO3PAKSHUS;

NPENCTABIIATE Pe3yJAbTaThl PEIICHHS 3a/1aull, SKCIIEPUMEHTa, UCCIISOBAHUS, POCKTA; CAMOCTOSATEIBEHO
BBIOMPATH (hOpMAT BEICTYIUICHHUS C YIETOM 3a7ad MPE3CHTAINH U OCOOSHHOCTEH ayIUTOPHUH.

CoTpyaHn4ecTBo:

MOHMMATh M WCIOJb30BATh NPEHUMYIISCTBA KOMaHIHOW M HMHIMBUAYAIBHOW PabOTHl NPH pPEIICHHU
y4eOHBIX 3a71a4; MPUHUMATb 1IeJIb COBMECTHOH JIeSATENbHOCTH, IUNIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BHUABI padoT, JOTOBapUBATHCA, OOCYKIOATh IPOIECC W Pe3yabTaT paboTHI,
000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPYNIOBHIX (opMax paboTsl (0OcyxneHus, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
VHBIE); BBINOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JACHCTBHA C IPYTHMMH WICHAMH



KOMaH/IbI; OIIEHUBAaTh Kau4eCTBO CBOET'O BKJIJA B OOLIMH MPOIYKT IO KPUTEPHIM, CHOpMyTHpOBaHHBIM
Y4aCTHUKaMH B3aUMOJIEHCTBUSL.
3) Vuusepcanvuvie pezynamuenvle Oeticmeus, 06ecnevugaom opmuposaHue CMbICI08bIX YCHMAHOBOK U
JHCUBHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusaums:

®  COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 33aJa4H, BHIOUPATh CIIOCOO PELIeHUsI C YIETOM MMEIOIIIXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEILICHUH C
y4E€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb:

e BJajeTh HaBHIKAMU II03HABATENBbHOH pedieKcHd KaK OCO3HAaHMs COBEpUIAEMBIX JEHUCTBUH W
MBICIIUTENBHBIX TIPOLIECCOB, MX PpE3yNbTaToB; BIAJETh CIIOCOOAMHM CaMOIPOBEPKH, CaMOKOHTPOJIS
npoliecca U pe3ysbTaTa peleHns MaTeMaTHIeCKON 3a1auu;

e  MpenBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PELICHUM 3a/adl, BHOCUTh KOPPEKTHBHI B
JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAaWIAEGHHBIX OIIMOOK, BBISBICHHBIX
TPYJAHOCTEH;

®  OLGHMBATh COOTBETCTBUE pe3yJbTaTa ILENU M YCIOBUSAM, OOBSICHATH MPUYHMHBI JOCTHXKEHHS WIH
HEJIOCTIIKEHUSI Pe3yNbTaToOB MAESTENbHOCTH, HAXOJWTh OLIMOKY, JaBaTh OIEHKY HPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OneprpoBath MOHATUSIMH: TOYKA, PSIMasi, TIOCKOCT.

[IpUMEHSITh aKCHOMBI CTEPEOMETPHH U CJIEACTBHUSI M3 HUX MPH PEIICHUN F€OMETPHIECKHUX 3a/1ad.

OneprpoBath MOHATHSIMH: MAPAILICIBHOCTD M MEPICHIUKYISIPHOCT MPSIMBIX U [UIOCKOCTEIH.

KnaccuduupoBath B3aMMHOE PACIIONIOKEHNE TIPSIMBIX M IUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MOHATHAMH: [BYIPAHHBI Yroi, IPaHd [BYIPAHHOrO yria, peOpo ABYTPaHHOIO YIia;
JIMHEWHBIH YroJl BYrPAaHHOTO yIiia; 'pafyCHas Mepa JIBYIPAHHOTO yIia.

OnepupoBath MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJIbI ¥ HEBBIMYKIBIH MHOTOTPAHHHK, 3JEMEHTHI
MHOTOTPaHHHKA, TIPABHIIbHBIA MHOTOTPAHHHK.

Pacro3HaBaTh OCHOBHbBIE BHBI MHOTOTPAHHHKOB (MHpaMH[a; NpHU3Ma, IPSMOYrONbHBIA Mapauieienuries,
KYy0).

KnaccuduiupoBath MHOTOTPaHHHKH, BBIOHpPask OCHOBAHUSI TSl KIACCH()MKAIUU (BBITYKIIbIE ¥ HEBBIMYKIIbIE
MHOTOTPaHHUKH; TIPABHIIbHBIE MHOIOIPAHHHKH; PSIMbIE U HAKIIOHHBIC TIPU3MBI, [APaJLIeIeIUIICIbI).

OneprpoBath MOHATHSIMHE: CEKYIIas ILIOCKOCTh, CEUCHIE MHOTOrPAHHHKOB.

OOBSICHSTH TPUHIIUITBI TOCTPOCHHS CEYEHHUM, UCIIONB3Ysl METO/ CIIEIOB.

CTpouTh CEUeHHss MHOTOIPAHHHUKOB METOIOM CJIEJOB, BBIMONHSTH (BBIHOCHBIE) ILUIOCKHE YEPTERU W3
PUCYHKOB MPOCTBIX 0OBEMHBIX (PUIYp: BHJI CBEPXY, COOKY, CHHU3Y.

Pemiath 33724l HA HAXOXKICHHE T€OMETPHYECKHX BENMYMH MO 00pasiaM WM alrOpHTMaM, IPUMEHSS
U3BECTHBIC AHAIMTUYECKAE METOMABI IPH PEIICHHH CTaHIAPTHBIX MAaTeMATHYECKHX 3a]a4 Ha BBIUKCIICHHE
PACCTOAHHUI MEXKY JBYMS TOYKAMH, OT TOYKH J[O MPSIMO#, OT TOYKH JIO INIOCKOCTHU, MEXKIY CKPEIIHBAFOIIMMHUCS
OPSIMBIMH.

Pemiath 33724l HA HAXOXKIECHHE T€OMETPHYECKHX BENMYMH MO 00pasiaM WM alrOpHTMaM, IPUMEHSS
U3BECTHBIEC AHAIMTHYECKHE METOJbI MPU PEHICHUM CTAHIAPTHBIX MATEMATHUYECKHX 3a[a4 HA BBIYUCICHHE YTIIOB
MEKJTY CKPEIUBAIOIMMUCS TPSIMBIME, MEKY TIPIMOH U IUIOCKOCTHIO, MEX/TY IUIOCKOCTSIMH, JIBYIPAHHBIX YIIIOB.

Bbrunciste 00bEMBI U IUIOMAAM MOBEPXHOCTEN MHOTOrPAHHHKOB (MPH3Ma, MUPaMHA) ¢ MPHMEHEHHEM
(opMyIT; BEIUHCIIATE COOTHOIIEHHS MEK/TY TUIONIA/IIMH TIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHHKOB.

OneprpoBath MOHSITHAMHA: CAMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHMMETPHUH; IIEHTp, OCh U
IUIOCKOCTh CUMMETPHH (PUTYPBL.

W3BiekaTh, MpeoOpa3oBbIBATE U WHTEPIPETHPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
(urypax, NpeaCTaBICHHYIO Ha YePTeKax U PHCYHKaX.

IpuMeHsITh TreOMeTpHYecKHe (aKThl JUIl PEIICHHS CTEPeOMETPHYECKHX 3ajad, MHPEeAroNaratonx
HECKOJIBKO IIIAr0B PELICHNsI, €CIH YCIOBHS MPHUMEHEHHs 3a/1aHbl B SIBHOM (opMe.



HpI/IMCHHTL HpOCTefIHIHe nporpaMMHbIC CpEACTBA M JOJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMbBI IIpU
PCUHICHUHN CTCPCOMETPUICCKUX 3ada4.

HpI/IBOI[I/ITL IpUMEPLI MAaTEMATUICCKUX 3aKOHOM€pHOCT€I>'I B MpUPOAC U KHU3HU, PACIIO3HABATH MPOSABJICHUC
3aKOHOB I'€OMCTPUU B UCKYCCTBC.

HpI/IMCHHTL NOJIYyYCHHBIC 3HAaHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATHb PCAJIbHBIC CUTyallid W IPUMCHATH
H3Y4YCHHBIC IOHATHUA B IMPOLECCCE MOUCKAa PCHICHUA MAaTEMAaTHYCCKU C(bOpMyJ'IHpOBaHHOﬁ HpO6J’IeMH, MOJCIINPOBATH
PpCaJIbHBIC CUTYAIIUN Ha A3BIKE I'COMCTPHUU, UCCIICAOBATh IMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMETPHUICCKUX
MOHATHI W TCOpEM, alrapara anre6pLI; peuiatb IMPAKTHYCCKUE 3adadd, CBA3aHHBIE C HAXOXICHUCM
TCOMETPUICCKUX BCJIMYHH.

11 KJIACC

OnepupoBaTh MOHATHAMU: [AIHHIPUYECKAsT MOBEPXHOCTh, 00pa3yrollKe MUITHHAPUIECKON MTOBEPXHOCTH;
LUTHHIP; KOHHYECKask TIOBEPXHOCTD, 00Pa3yroNie KOHNYECKON MOBEPXHOCTH, KOHYC; ChepriuecKast TOBEPXHOCTb.

Pacrio3znaBaTh Tena BpamieHus (IHIHHIP, KOHYC, cdepa u map).

OOBSICHITB CITOCOOBI TIOTYYEHHUS TN BPAIIEHHS.

KiaccuduimpoBath B3aUMHOE pacronoxeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSAMHM: IIAPOBOM CErMEHT, OCHOBAHME CEMEHTa, BBICOTA CETMEHTA; IIApOBOW CJIOH,
OCHOBAHHME IIAPOBOTO CJIOsI, BRICOTA [IIAPOBOTO CIIOST; IIAPOBOIT CEKTOP.

Brruuciasatb O6"béMbI n 1maomaau HOBCpXHOCTCﬁ TEJI Bpall€HHsd, I'€OMETPUUYCCKUX TEI C MNPHUMCHCHUEM
dbopmyit.

OnepupoBarh TMOHITHUSMH: MHOI'OTPaHHHK, BIMCAHHBIH B cdepy M ONHCAHHBIA OKoio cdepsl; chepa,
BIIMCaHHAas B MHOI'OI'PaHHUK WJIU TEJIO0 BPAILICHHA.

BorunciasgTte COOTHOIIEHUS MC)K}ly IiomaasaMu HOBerHOCTeﬁ u 06’béMaMI/I HO}IO6HI)IX TEII.

N300paxkaTh n3ydaemple GUryphbl OT PYKH U C IPUMEHEHHEM NPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BeInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY,
CHHU3Y; CTPOUThH CEUCHHUS T BPAIICHHUSL.

H3Biiekatsh, HHTEPIPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX
¢burypax, nmpeacTaBICHHYIO Ha YePTEKAX U PUCYHKAX.

OreprpoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BBIONHATE JEHCTBHUS CIIOKCHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB W YMHOKEHHs BEKTOpPa Ha YHCIIO,
OOBACHATH, KAKHMH CBOMCTBAMH OHH 00J1a/Iaf0T.

[puMeHSATh TPaBUIIO TIApAJIICIICIUIIEA.

OreprpoBaTh TMOHSITHSIMH: JEKapPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOLYIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEKIY BEKTOPAMH, CKAISIPHOE MPOHM3BEIACHHE BEKTOPOB, KOJUTMHEAPHBIC M
KOMILTaHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOPOB W TPOM3BENCHHE BEKTOpPA HA YHCIO, YIOJ MEXIY BEKTOpaMH, CKaISPHOE
MPOU3BEICHIE, PACKIIABIBATE BEKTOP IO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3ajaBath MIOCKOCTH YPaBHEHHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[puMensaTh TeoMeTpudeckre (aKThl IS pEHIeHHs CTEPEOMETPHUUYECKUX 3a1ad, MPEeaoIararorimx
HECKOJIBKO IIIArOB PEIICHHs, €CIIM YCIOBHS TIPUMEHEHH 3a1aHbl B SIBHON (hopMe.

Perrrath mpocTeiiiime reoMeTpuueCcKre 3a1aYr Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOIA.

Pemrrath 3aaun Ha TOKA3aTEILCTBO MaTEMATHUECKUX OTHOIICHUH M HAXOXICHHE T€OMETPHUECKAX BEITHUHH
0 00pasiaM WK aJropUTMaM, IPUMEHSS H3BECTHBIE METOBI TIPU PEIIICHUH CTAaHIAPTHBIX MATEMATHUCCKHX 3a/a.

[IpuMeHATh TPOCTEHINNE MPOTPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI TIPH
PEIICHNH CTEPEOMETPHUIECKHIX 3a/1a4.

[puBOIUTH TIPUMEPEI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPHPOIE M KU3HH, PACIIO3HABATEH MPOSBIICHHE
3aKOHOB T€OMETPUH B MCKYCCTBE.

[MpuMeHATh TIONyYEHHBIC 3HAHMWS Ha TPAKTHKE: AHAIW3NPOBATH pEANbHBIC CHUTYallid W TPUMEHSTH
W3yUCHHBIE TIOHATHS B TIPOIIECCE TIONCKA PEIIEHNST MaTEMATHUECKH CHOPMYITUPOBAHHON TIPOOIEMBI, MOJIEIUPOBATH
peabHble CHTYAIlMK Ha A3BIKE TEOMETPHH, MCCIIEA0BATE MIOCTPOEHHBIE MOETH C HCIIOIb30BAHMEM TE€OMETPHYECKIX
MOHATHHA M TEOpeM, armapara anreOphl; pemiaTh NPaKTHUECKHe 3ajadd, CBS3aHHbIE C  HAXOKICHHEM
FEOMETPUYUECKHUX BEITHIHH.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KouTtpoabnbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpHio 10
) [IpsMBbIe 1 TNIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapamienbHOCTh NPSAMBIX U IIOCKOCTEH
3 [leprieHAMKYIAPHOCTD MPSIMBIX U TJIOCKOCTEM 12
4 VYrisl MeXIy NPSMBIMU U MIIOCKOCTAMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAHHUKOB 1
7 [ToBTOpEHME: CeUeHUs], PACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne ni/m KonTpoabhsbie IIpakTnyeckue
MpOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 Tena Bpamenus 12
2 OOBEMBI TEN 5 1
3 BexTops! 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 IToBTOpeHue, 0000IIECHIE, CHCTEMATH3AIINS 7 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

Bcero

KouTtpoabnbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHHs

DJIeKTPOHHBbIE
nuppoBbIe
o0pa3oBaTtejibHbIE

pecypcbl

OCHOBHBIE MOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTb, IpocTpaHcTBo. [IpaBuia
N300pakeHHs1 Ha PUCYHKAX: H300paKeHUs
TUIOCKOCTEH, TapauleNbHBIX TPSMBIX
(OTpe3KoB), ceperHbI 0Tpe3Ka

[Tonstus: MEpeCCKaroIMeECA MIT0CKOCTH,
nepeceKaronumecd npamas u 1mioCKoCTb

[TonusTus: MEpeCCKAroIMECA MITOCKOCTH,
nepeceKaronumecd npamas u 1mioCKoCTb

3HAKOMCTBO C MHOT'OTpaHHUKAMH,
n300paxkeHre MHOTOIPAHHUKOB Ha PUCYHKAX,
Ha MPOSKIUOHHBIX YepTexax

HayvaspHble cBeneHus o KyOe u mupaMuze, ux
pa3BEépTku U Monenu. CedeHus
MHOTOTPaHHHUKOB

HayvanpHble cBeneHns o KyOe u mupaMuze, ux
pa3BEépTku U Monenu. CedeHus
MHOTOTPaHHHUKOB

[NonsiTHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
CTEepEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBHS M3 HUX

[NonsiTHE 00 aKCHOMATHYECKOM MOCTPOSHUU
CTEpEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBHS M3 HHUX

[NonsTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUU
CTEpEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBHS M3 HHUX




Tloustre 06 aKCHOMATHYECKOM MOCTPOCHUU

10 CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHU U
CIEJICTBHS U3 HUX
B3anmHoe pacrnonoxeHue npsmMbIX B

11 TIPOCTPAHCTBE: NEpeCceKaroecs,
rapaieJIbHbIE M CKPEIIUBAOIIHNECS TIPSIMBIE
[MTapamienbHOCTD NPSMBIX U IDIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaieJbHbIe NPSIMbIE B
MIPOCTPAHCTBE; MapaIETbHOCTD TPEX MPSIMBIX
[MapamienbHOCTh NPSMBIX U IIOCKOCTEH B

13 npoctpaHcTie: [lapannensHOCTh NPsSMOH 1
IJIOCKOCTH

14 VYTIIBI ¢ COHAIIPaBIEHHBIMH CTOPOHAMU

15 Yron Mexy IpsSMBIMU B IPOCTPAHCTBE

16 Yron Mexy IpsSMBIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh IIIOCKOCTEN: NTapalIesIbHbIE
IUIOCKOCTH

18 CaoiicTBa mapaieNbHBIX INIOCKOCTEN

19 [Ipocreiitue npocTpaHCTBEHHbIE (HUTYPBI HA
IUIOCKOCTH: TETpa’p, KyO, Hapajienenumnen

20 [MocTpoeHue ceveHuii

21 [MocTpoeHue ceveHuii
KonrponbHas padora 1o teme "[Ipsimbie u

22 IUIOCKOCTH B nipocTpaHcTBe. [lapaiiensHocTh
TIPSIMBIX U THIOCKOCTEH"

23 [lepneHIMKyYISIpHOCTD MPSAMON U TUIOCKOCTH:
NePIICHUKYIAPHBIE IPSMBIE B IIPOCTPAHCTBE

24 IIpsiMble napainenbHble U
NePICHUKYIAPHBIE K TNIOCKOCTH

o5 IIpsiMble mapannenbHble U
NePIeHNKYISAPHBIE K TNIOCKOCTH

26 [pu3Hak neprneHAUKYISIPHOCTH IPSMOH U




IIOCKOCTHU

[Ipu3HaK nepneHAuKyIIPHOCTU IPAMOU U

27
IUIOCKOCTH

28 TeopeMa o mpsAMOii epHEeH TUKYIAPHON
IUIOCKOCTH

29 TeopeMa o mpsMOil epHIeH IUKYIAPHON
IIIOCKOCTH

30 Teopema o mpsAMoii epreH TUKYIIPHON
IIIOCKOCTH
[leprieHAnMKyNIAp U HAKJIOHHBIE: PACCTOSHUE

31 OT TOUKH JI0 TUNTOCKOCTH, PACCTOSHUE OT
OpAMOMN 10 MIIOCKOCTH
[leprieHTUKYISAp U HAKJIIOHHBIE: PACCTOSHUE

32 OT TOUKH JI0 TNTOCKOCTH, PACCTOSHHUE OT
OpAMOMN 10 MIIOCKOCTH
[lepnienanKyIIsIp ¥ HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 ITFIOCKOCTH, PACCTOSTHUE OT
NIPSAMOMN 10 IUIOCKOCTH
[lepnienanKyIsIp 1 HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE OT
MPSAIMON 10 TUIOCKOCTH

35 VYTIi1bl B IpOCTPAHCTBE: Yroi MEXIY MPSIMOU U
IUIOCKOCTBIO

36 JIByrpaHHbIil yroi, JUHEHHBIN yroia
JBYTPAHHOTO yIJIa

37 JByrpaHHbIil yroi, JUHEHHBIN yroia
JBYTPAHHOTO yIJIa

38 IlepneHaMKyISIpHOCTD IJIOCKOCTEN: IPU3HAK
TIEPIEHANKYISIPHOCTH ABYX IIOCKOCTEH

39 IlepneHaMKyISIpHOCTD MJIOCKOCTEN: IPU3HAK
TIEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEH

40 IlepneHIMKyISIpHOCTD IJIOCKOCTEN: PU3HAK

TIEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEH




41

TeopeMa o Tpéx neprneHIuKyIsIpax

42

TeopeMa o Tpéx neprneHIuKyIsIpax

43

TeopeMa o Tpéx nmeprneHIuKyaIpax

44

Koutponshas pabota no tTemam
"TlepnieHAMKYIAPHOCTD MPSAMBIX U
sl

miockocTe" u "YTiIsl MeXAY NPSIMBIMU U
IJIOCKOCTSIMH"

45

TlonsTue MHOT'OrpaHHUKa, OCHOBHLIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBINYKJIbIC MHOT'OTPAaHHUKH, pa313épTI<a
MHOT'OIrpaHHUKa

46

ITpu3ma: N-yronpHas npu3Ma; TpaHd U
OCHOBaHUS NPU3MBI; IIpsIMasi ¥ HAaKJIOHHAS
NpU3MBbl; OOKOBas M MOJTHAS IOBEPXHOCTh
HPU3MBI

47

[Tapannenenunen, NpsAMOYTOJIbHbIN
napajuleNIeNuIe] U €ro CBOWCTBA

48

IMupamuga: N-yronpHas NMpaMuja, FpaHu U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MONHAS
MIOBEPXHOCTh NMUPAMHU[Ib; TIPABUIIbHAS U
yceuéHHas nupaMuIa

49

[IpaBuibHBIE MHOTOTPAaHHHUKH: TIOHATHE
MPaBHJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
NpU3Ma 1 IpaBUIIbHAS TUPaMULa;
NpaBWIbHAS TPEYroJbHAs MUpaMuIa U
MIPaBIIBHBIN TETpadap; Kyo

50

[IpencraBnenre o mpaBUIHHBIX
MHOTOTPaHHHUKAX: OKTadp, TOAEKadAp U
HKOCadIp.

51

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTENFHO TOYKH, IPSMOH, TNIOCKOCTH.
DJeMEeHTBI CHMMETPHH B TUPAMHUIAX,
Tapaiesenuneiax, TPaBUIbHBIX
MHOTOTpaHHHKAX




Brruucnenue smemeHToB MHOT'OI'PaHHHUKOB!

52 . 1
p€Opa, muaroHau, yritbl
[Tnomaas GOKOBO MOBEPXHOCTH U TTOTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAh 1
OCHOBaHHii, TeopeMa 0 GOKOBO# TTOBEPXHOCTH
MIPSIMOM TPU3MBI
[Tnourans 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIILHOW THPAMUIB, 1
TeopeMa O IO GOKOBOM MOBEPXHOCTH
YCEYEHHOM MUpPaMUIbI
55 KoutponsHas pabota o teme 1
"MHororpaHHuku"
56 [Tonstue 06 0ObEME 1
57 O0BEM IMpaMUIIBI 1
58 O0BEM IHpaMUIIBI 1
59 O0BbEM IMpaMUJIBI 1
60 O0BbEM IMpaMUJIBI 1
61 O0BEM IPU3MBI 1
62 O0BEM PU3MBI 1
63 O0BEM PU3MBI 1
64 KonrponbHas padora 1o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0000IIEHHE CHCTEMAaTH3AIIHS
65 3Hanuil. [locTpoeHue cedeHuii B 1
MHOTOTPaHHHUKE
[oBTOpenue, 0600IIeHnE CHCTEMAaTH3ALH
3HaHU. Beruncnenne pacCcTosSHUN: MEXAY
66 JIBYMSI TOYKaMU, OT TOYKH JIO0 TIPSIMOA, OT 1
TOYKH JIO TIOCKOCTH, MEXIY
CKpELINBAIOLIUMHUCS TPSIMBIMHU
67 HroroBasi KOHTpOIbHas paboTa 1
68 [oBTOpeHue, 0000IIEHHE CHCTeMATH3AITHS 1




3HaHUH. Beruucnenue yrios: MexXIy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEXKAY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YTIIOB MEXY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabnbie
padoThI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHHs

DJIEKTPOHHBbIE
nuppoBbIe
o0pa3oBaTtejibHbIE

pecypcbl

Ccepa u map: 1eHTp, paauyc, TMaMeTp;
IUIOIIAb TOBEPXHOCTH chephl

BzanmHoe pacrnionoxenue cepsl 1
IUIOCKOCTH; KacaTesbHas IJIOCKOCTb K
cepe; momans chepsl

W300pakerne cdepsl, apa Ha MIOCKOCTH.
Ceuenus mapa

Hunuuapuueckast MOBEPXHOCTb,
00pa3yroliye HUITHHIPUY eCKON
IMOBEPXHOCTH, OCb I_[PIJ'IPIHJIpPI‘-ICCKOﬁ
MOBEPXHOCTH

[unusap: ocHOBaHMS U GOKOBas
MOBEPXHOCTh, 00pa3yIoLas 1 0Ch; IIIOLIA b
OOKOBOI ¥ MOJHON TTOBEPXHOCTH

W306paxkeHre UIMHAPA HA IIOCKOCTH.
Pa3Béprka nnnmmnapa. CeueHus MUIHHIPA
(TTOCKOCTRIO, TApAJIIEIEHON FITH
MIEPIEHANKYIISIPHON OCH IIMIMHAPA)

Konmnueckast HoBepXHOCTb, 00pa3yromue
KOHHYECKOH ITOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MTOBEPXHOCTH

KoHnyc: ocHOBaHuMeE U BepIlIUHA, 00pa3yromias
M OCh; IIJIOIIAIb OOKOBOM M HOJIHOM
TTOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yIoIne 1 BBICOTA;
OCHOBaHHUS M OOKOBas TIOBEPXHOCTh

10

N300pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca




(TITTOCKOCTEI0, TapajuIebHOW OCHOBAHUIO, U
IUTOCKOCTBIO, TIPOXOAAIIEH Yepe3 BEpIIUHY)

KOM6I/IHaHI/I${ TECJI BpalllCHUA U

1 MHOTOTPaHHUKOB
MHororpaHHHUK, OIIMCAHHBIN OKOJIO c(hephl;

12 cdepa, BIMCaHHAs B MHOTOTPaHHUK WU B
TEJO BpalIeHHs

13 [ousiTne 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB Ten

14 OO0BEéM HUIMHIpa, KOHYyCca

15 O0BéM mapa u mwiomaasb chepbl
[Tomo0HbIC TeNla B IPOCTPAHCTBE.

16 CoOTHOLEHN MEXIY IUIOMAIMH
HOBepXHOCTEH, 00bEMaMH OT00HBIX TeJ

17 KonTposbHas padora no temam "Tena
Bpauenus" u "O0beMbl Ten"

18 BexTop Ha MIOCKOCTH U B IIPOCTPAaHCTBE

19 CrnoxeHue U BEIYUTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHCIIO
Pasnoxenne BekTopa 1o Tpém

21 HEKOMIUTaHApHBIM BekTopaMm. [1paBuio
napajuieNenumnena

29 Pemenue 3ana4, CBA3aHHBIX C IPUMEHEHUEM
MpaBWJI IEHCTBUM ¢ BEKTOpaMHU
[psiMoyronpHas cucteMa KOOpAMHAT B

23 npoctpaHcTBe. KoopanHaThl BEKTOpA.
IIpocreiimue 3agauu B KOOpAUHATaX

24 VYron mexny Bekropamu. CkassipHOe
MIPOU3BEICHIE BEKTOPOB

25 Brruncnenue yrioB Mexy NpSIMBIMH U
TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIN METOJ TPH




PCHICHUN T€COMETPUICCKUX 3aaa1

KontponbHas padora mo Teme "BekTopsl 1

27 1
KOOpJAMHATHI B IpOCTpaHCTBE"
[ToBTOpeHue, 0000IIECHIE U CHCTEMATH3AIINS

28 3HaHuid. OCHOBHBIE (UTYPBI, (haKTHI, 1
TEOpPEMBI Kypca TIIaHUMETPUH
[ToBTOpeHue, 0000IIECHIE U CHCTEMATH3AIINS

29 3HaHuid. OCHOBHBIE (UTYpBI, (HaKTHI, 1
TEOpEMBI Kypca TIIaHUMETPUH
[ToBTOpeHue, 0000IIECHIE U CHCTEMATH3AIINS

30 3HaHWHU. 3a/1auy MIAHUMETPHU ¥ METOJIBI X 1
peleHus
[ToBTOpeHMe, 0000IICHUE U CUCTEMATH3AITUS

31 3HaHWH. 3a/1auy IIAHUMETPUU ¥ METOJIbI X 1
peleHus
[oBTOpenue, 0000IIEHHE 1 CHCTEMATH3ALINS

32 3HaHuid. OcHOBHBIE GUTYpBI, HaKTHI, 1
TEOpPEMBI Kypca CTepeOMETPUU

33 Urorosasi koHTpONbHAs paboTa 1

34 [oBTOpenue, 0000IIEHHE 1 CHCTEMATH3ALIUS 1
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

» Maremaruka. ['eomerpust / Mep3aisik A.T'., Homuposckuii [I.A., ITonsskoB B.M.; non penakmumeit [Tononsckoro
B.E, O0ectBo ¢ orpannyeHHol 0TBeTCTBeHHOCTHIO M3natenbckuii nentp « BEHTAHA-TPA®y»; AkunonepHoe
obmectBo «M3narenscrBo «IIpocBenienue»

* Martemaruka. ['eomerpus, 11 xmacc/ Mep3nsik A.T'., Homuposckuit JI.A., Ionorckuii B.B., Skup M.C.; mox
penaknueii [Tomomsckoro B.E., O01ecTBO ¢ OrpaHIYCHHON OTBETCTBEHHOCTRIO V3 aTenbCKuil IICHTP

«BEHTAHA-TPA®»; Akunonepaoe obmectBo «M3narenscrBo «IIpocBerieHue»

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

VYuebnuk «I"eomerpusi. ba3oBsiit ypoBenb. 10 kmacce» (aBT. A. I'. Mepaisik, JI. A. Homuposckuii, B. M. [onskos;
nof pen. B. E. [Tononbckoro).

VYuebnuk «I'eomerpust. bazoblit ypoBens. 11 kimace» (aBT. A. I'. Mepaisik, [I. A. Homuposckuii, B. M. TTonsikos;
nof pen. B. E. [Tononbckoro).

I'eomerpusi. 10 kinacc. Meroanueckoe nocodue. bazoblit ypoens - byiko E.B., Mepamsik A.T'. u np.2020 r
I'eomerpusi. 11 kinacc. Meroauueckoe nmocobue. bazoelii ypoBeHs - byiko E.B., Mepamsik A.T'. u n1p.2020 r
Maremaruka: anredpa 1 Hadaia MaTeMaTHYeCKOro aHanu3a, reomerpus.l 'eomerpusi. ba3oBelii ypoens: 10
KJIaCcC:IMIAKTHYECKUE MaTepHasIbl:IocoOue sl ydanpxcs o01eo0pa3zoBaTebHbIX opranuzanuii/A.I". Mep3Jisik,
B.b.ITonouckuit, E.M.PabunoBuy4, M.C.Skup-M.:Ilpoceemienne, 2021.-112 c.

Maremaruka: anredpa v Hadaaa MaTeMaTHYeCKOro aHanu3a, reomerpus.l 'eomerpus. ba3oBblii ypoBeHb: 11
KJIaCcC:IMIAKTHYECKUE MaTepHasibl:lIocoOue sl ydanpxcs o01eo0pa3oBaTebHbIX opranuzanuii/A.I".Mep3Jsik,

B.b.ITonouckuii, E.M.Pabunosuu, M.C.Axup-M.:Ilpocsemenue, 2021.-112 c.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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