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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO0 M WACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCSA TMPH PEHICHHH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIHuajabHOro ObITHS, (opMa
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJISIETCSI OJHUM W3 MPO(PECCHOHAIBHO BaXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJAOHKCHUS 00pa30oBaHUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 00111ero oopa3zoBanusa. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKOo, €clii B JlajJbHEWIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIFOTCS:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIErO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSMU O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aIapar Juisl pPELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad HAa  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3zoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
NOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH ITOCJIEA0BATENBHO U MIOCTYNATENBHO, €
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
CKpelmuBawpIyecss npsaMmbsle. llapamnenbHOCT NOpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MAPaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  NapajulelibHbIE  IUIOCKOCTH;  CBOMCTBaA
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYPBI HA MIIOCKOCTHU: TETPadIp,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHauKyYIApHOCTh TPSAMONM U IUIOCKOCTH: MEPHEHAUKYJISPHbIE IpsIMbIE B
IIPOCTPAHCTBE, MpSAMbIE NapajuleJbHblE M MEPIEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXAY NPSIMOA M IUIOCKOCTBIO; JIBYIPAHHBIA YIoOJ,
JIMHEHHBIN Yroj JBYIPaHHOro yria. llepnenaukyisp M HakJIOHHBIE: PACCTOSHHME OT TOYKH IO
IUIOCKOCTH, pAacCcTOSHUE OT MPAMOM [0 IUIOCKOCTH, NPOEKUus (QUIypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTorpaHHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
U OCHOBAHMS MPHU3MBI; MIPSIMasi U HAKJIOHHAs PU3MBbI; OOKOBast U MOJIHAS TOBEPXHOCTh MPHU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNienuIe] U ero cBoicrtea. Ilupamuaa: n-yronpHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[Ibl; OOKOBas W IOJIHAS IOBEPXHOCTh INHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MUpaMUJa. OJNEMEHThl MNpu3Mbl W nupamuibl. I[IpaBuiibHBIE
MHOTOIPAHHUKHU: MOHSTHE MPABUIBHOTO MHOTOIPAHHMKA; MpaBWIbHAs MpU3Ma M NpaBUIIbHAS
NUpaMKJia; MpaBUiIbHAasl TPEyroibHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTaj’ap, JoJeKa’aAp M ukocadap. CedeHus Opu3Mbl U
MUpPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DOneMeHThl CUMMETPUH B IIMpaMuiax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GoxoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMH ITOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas NOBEPXHOCTh, O0Opa3ylolIMe LIWIMHIPUYECKONM IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolile KOHUYECKOW IMOBEPXHOCTH, OCb W BepIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BepuIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIONa[b NoBepxHocTH cdepbl. Bzanmmuoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300paxeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LuIMHApa U KOHYcA.

KomOunanuu Tten BpalieHus ¥ MHOTOTPAaHHMKOB. MHOTOIpAaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUSI.

[Torsitme 00 o0béMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactBus u3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ 1miomaib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIICHHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHApa (MapauielbHO W NEPHCHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBumiio
napauienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
[IpssMoyronbHas cucremMa KOOpJAMHAT B mnpocTpaHcTtBe. Koopnunatel Bektopa. lIpocreiimue
3a7layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXay NpsIMBIMH U TIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJA TPH
PELICHNH T€OMETPUUECKUX 3a/1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yAbTaThl OCBOEHHS IMPOrpaMMbl Y4eOHOro mpeamera «MaremaTHka
XapaKTEepU3YIOTCS:

I'paiknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKHUX OCHOBAxX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYP TPa)KAAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTpuoTnyeckoe BocIUTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILJIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTHUKHM, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHHUSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCy ICHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HUHTEpecax
310poBOTO U Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHME, cOAaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryispHas (usmdeckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATENBHOCTBIO.

TpynoBoe BocnnuraHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHWEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K Pa3IMYHBIM
cdepam mpoecCHOHATBHON JIeATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyyliei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHdeckoMy oOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKOW HAITPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNIbTYpbl, NMOHUMAHHEM BIJIUSHUS COLIMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa HSKOJOIMYECKMX MpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTHUECKUX 3HAHMUHN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JUIsI OKPYKAOLIEN CPEJIbl.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTEeMaTHYeCKOW HAayKH Kak chepbl
YEJIOBEYECKOU JEATEIIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIE€ATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCLICBUAMU,  YHUBEPCANbHLIMU — PecyNIIMUBHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeus, obecnewusaiom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue aeiicTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKH MaTEMAaTHYECKHX OOBEKTOB,
MOHSITHUM, OTHOIIEHUN MEXAY MOHATUSAMHU; (HOPMYITUPOBATH OINPEAETICHUS MOHSATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIBIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSAX; MpEANiaraTb KPUTEPHUH MJS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHHUM (ITPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CHoco0 pemnieHus y4eOHOW 3amayuM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelIeHus, BEIOUpaTh HanOoOJIee TOIXOISAIINNA C YIETOM CaMOCTOSTEIIEHO BBIICTICHHBIX
KPUTEPUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCICNOBATCIIBCKUH  MHCTPYMEHT  IO3HAHUS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE W JlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBaHHE TIO0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHHS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOMICHWS M BBIBOABI IO  pe3yabTaTaMm
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBaHUs, OIIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEAIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.



PatGora ¢ undopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa Ha BOIPOC M
JUISl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, AaHAIM3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpUPOBaTh HMH(OpMaIUIo, MpeICTaBIATh €€ B  pPa3dU4HbIX (opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMK IO CaMOCTOATENBbHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanohvle KOMMYHUKAmMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMU H LIEISIMH
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOIO TOYKY 3pPEHMS] B YCTHBIX U
IHCHbMEHHBIX TEKCTaX, JaBaTh HOSCHEHHUS 0 X0y PEIICHHUS 3a/1a4i, KOMMEHTUPOBATh
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMOil TeMbI, TpoOIeMBbI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WKJCH, HAICICHHbIE HA MOUCK PELICHUS;
COIIOCTAaBJIAAITb CBOU CYXXACHHUA C CYXIACHHUAMHW APYIrUX YYaCTHUKOB Avajiora,
0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIUI; B KOPPEKTHOH opme POopMyInpoBaTh
pa3HOrIacusi, CBOH BO3PaKCHHUSL;

NPE/ICTAaBIATh PE3YNbTAaThl PEHICHUs 33aJaul, IKCIIEPUMEHTA, UCCIIeIOBAHUS, TPOCKTa;
CaMOCTOSTENIFHO BBIOMpATh ()OPMAT BHICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHAWBHIYAJbHOM pabOThHI
OpU pelleHnd Y4eOHbIX 3ajay; MPUHUMATh LelIb COBMECTHOW JAESITEeIbHOCTH,
IUIAaHUPOBATh OpPraHM3ALMI0 COBMECTHOM paboThl, pacnpeaeisaTb BHIbl padorT,
JIOTOBAapMUBAThCS, OOCYXKJaTh IPOLIECC M pe3ylbTaT padoThl; 0000IIaTh MHEHHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JENCTBUS C IpYTMMH WIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJla B OOIIHI
HPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIAJICTh HABbIKAMH TIO3HABATEIILHOW pPEe(ICKCHM KaK OCO3HAHUS COBEPIIIAEMBIX
JICCTBUH M MBICIMTENBHBIX TIPOLECCOB, HMX pE3yJbTaTOB; BIIAACTh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3yibTaTa PEHICHUS MaTeMaTHYECKOM
3a/1a4H;



® QpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a]a4l, BHOCUTh
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, TAaHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIH U YCIOBUSAM, OOBSCHATH IMPUYMHBI
JOCTIDKEHUSI WIIM HEIOCTMIKECHHUSI PE3yIbTaTOB JIEATEIbHOCTH, HAXOAWTh OINUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KUIIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPAMAas, IJIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIECTBUS U3 HUX MPHU PELICHUH T€OMETPUUYECKUX
3aj1ad4.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh U MEPHEHAMKYISPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccugunupoBars B3auMHOE paciookKeHHe NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYITPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHMK, BBIIYKJIBIH M HEBBIITYKJIBII MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUJIbHBIA MHOTOI'PaHHHUK.

Pacrio3HaBaTth OCHOBHbBIE BUJbl MHOTOIPDAaHHUKOB (IHMpaMuja; npusMa, NpsMOYTrOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpass OCHOBAaHUSA I KJaccU(UKaLUU
(BBIMYKJIbIE W HEBBINYKJIblE MHOTOTPAHHUKHU; TPaBUJIbHBIE MHOTOTPAHHUKHU; IMpsIMbIE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIE/bl).

OnepupoBaTh NOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYCHU, UCTIONIB3YSI METO]T CIIE/IOB.

Crpouth cedeHuss MHOTOIPAHHUKOB METOJIOM CJIENIOB, BBIIOJHATE (BBIHOCHBIE) IUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaM Win
QIropuT™MaM, IMPUMEHAS W3BECTHBIE AHAJIUTHUUYECKHE METOJbl IPU PEUICHWHM CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCIIEHHE PACCTOSHUN MEXIY IBYMS TOUYKAMH, OT TOUYKH [0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPELIUBAIOIIUMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WIn
aIropuT™MaM, TMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl MpPU PELIEHUH CTaHJApTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpH3Ma, MUpaMuaa) ¢
npyUMeHeHHeM (GOpMyJ; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOUaJsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U INIOCKOCThb
CUMMETPUH; HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TIpumensaTs reomerpuueckue (akTbl Ui  pEHICHHS CTEPEOMETPHUECKUX — 3ajad,
IPENOoNaraloliiX HECKOJIBKO IIaroB PEIIEHUs, €CIM YCIOBUS NPHUMEHEHMs 3a/laHbl B SIBHOM

dbopwme.



[IpuMeHATh mpocTeWlIe MPOrpaMMHBIE CPEICTBA M SJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacno3HaBaTh NPOSBICHUE 3AKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHbIE 3HAHMS HA NPAKTUKE: aHAJIU3MPOBATH PEAJIbHBIE CUTYyallUd M
IPUMEHATh  M3YyYEHHBIE TOHATUS B  IIPOLECCE IIOMCKA PELIEHUS  MaTeMaTU4eCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATH pPEATbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIEIN C MCIOJb30BAHUEM TI'€OMETPUUECKUX IOHITHI U TEOpEM,
anmnapara ajireOpsbl; pearh NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTthb TIOHSTHSIMH: WIMHAPHYECKAs HIOBEPXHOCTb, obpasyroriue
WIMHAPHYCCKOM MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKAask TOBEPXHOCTh, 00Pa3yIOIIHe KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas OBEPXHOCTb.

Pacro3HaBath Tela BpalieHus (UIMHIP, KOHYC, cdhepa u 1map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KiaccuduimpoBars B3auMHOE pacioioKeHue chepbl U IIIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CEIMEHTA,
IIAPOBOM CJIOH, OCHOBAaHKE IIAPOBOIO CJI0s, BLICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MOBEPXHOCTEH TN BpAIICHHS, TCOMETPHUCCKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHITUSAMH: MHOTOIPAHHHK, BIIMCAHHBIH B c(epy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOMICHHUS MEXKIY TUIOIAASMHA TOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
TeJl.

N300pakaTh u3ydaeMbie (GUTYpbl OT PYKH M C TPUMCHEHHEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHUS.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPa30BbIBATE HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TECOMETPUYCCKUX (PUTYpax, MPECTaBICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB U YMHOXEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TapaJICIICHITe .

OnepupoBaTh MOHATUSIMH: JCKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yroj MEXKIy BEKTOPaMH, CKaJIIPHOE
NPOHM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC  KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJICHHE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3agaBarh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[MpumensTs reomeTpuueckue (AKTbl JUIS pEHIEHHS CTEPEOMETPHUYECKUX — 3ajad,
NPEIOIAraoIuX HECKOJIbKO IIArOB PEIICHUS, €CIM YCJIOBUS NMPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemate mpocTeiiiime reoMeTpuYecKue 3a1aqi Ha MPHUMEHCHNUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.



Pemare 3agaum Ha JOKAa3aTEIbCTBO MAaTEMATHYECKHX OTHOIICHHNM W HAXOXACHHE
TreOMETPUYECKUX BEJIMYHMH 1O 00pas3laM WM aIrOPHUTMaM, IPUMEHSSI U3BECTHBIE METOJbI MPH
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[TpuMeHATh NpPOCTEHMIINE MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIC
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3AKOHOB T'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJydyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIM3HPOBATh PEaJbHBIC CUTyallMd U
IPUMEHATh  M3YyYEHHBIE TIOHATUA B  IPOLECCE IIOMCKAa PEIICHUS  MAaTeMaTU4EeCKH
chopMyITHPOBAHHONW MPOOIEMBbI, MOAEIHPOBATH pPEAIbHBIE CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM I'€OMETPUYECKUX IIOHATHM U TEOpEM,
anmnapara aireOpbl; peaTh IPakTHYECKUE 3aaui, CBA3aHHbIE C HAXOKAECHUEM IeOMEeTPUYECKUX
BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHnmnympHOCTb MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTIubl MeXAY MPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHUsI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0




11 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI Tel 5

BexTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000MIIECHNE, 7 1

CHCTEeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBmiia
N300paKeHMs Ha PUCYHKAX: H300paKeHHUs
TUIOCKOCTEH, MapajlIeIbHBIX TPSMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

IlonsTus: MepeceKarommecs 1mI10CKOCTHU,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
nepecekarommecsd npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha pUCYHKAX,
Ha INPOCKIMOHHBIX YCPTEIKAX

HavanbHble cBeieHus 0 Kyoe U nmupamujie, ux
pa3BEpTKU U Moenu. CedeHus
MHOTOTPaHHUKOB

HauanpHble cBeieHNs 0 KyOe U mupamujie, ux
pa3BEépTkU U Mojenu. CeueHus
MHOTI'OI'paHHUKOB

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX




[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsMsIx B

11 MIPOCTPAHCTBE: NEPECEKAOIINECS,
NapajuleIbHbIE U CKPEIMBAOIINECS TPIMbIE
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX MPAMBIX
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B

13 IPOCTPAHCTBE: NapalJIeIbHOCTh NPSAMON U
IUIOCKOCTH

14 VYTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienpHOCTD MIOCKOCTEN: MapaiiebHbIe
IUIOCKOCTH

18 CBolicTBa napajuIeabHbIX INIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpHI Ha
IUIOCKOCTH: TETPA3p, KyO, napaiesienumne

20 [TocTpoenue ceuenmii

21 [Toctpoenue ceuenuit
KonTtponbHas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B IpocTpaHcTBe. [lapanienbHocTsb
IPSIMBIX U TIOCKOCTEH"

93 [IeprieHIUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH:

NEePIEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE




[IpsimMble napaienbHble U EPIEHIUKYIISIPHBIC

24
K IIJIOCKOCTH

o5 [IpsimMble napaiienbHble U EPIEHIUKYIISIPHBIC
K IIJIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIPHOCTU IPSIMON U
IUIOCKOCTH

97 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

28 Teopema 0 psIMO¥ ITEPIIEHAUKYIISIPHON
IUIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIAPHON
IUIOCKOCTH

30 Teopema 0 psIMOM ITEPIIEHAUKYIISIPHON
IUIOCKOCTH
[IepnieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOMN
JI0 IIJIOCKOCTH
IlepnieHqUKyISAp U HAKIIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSMOU
JI0 IIJIOCKOCTH
IlepnieHqUKyNISAp U HAKJIOHHBIE: PACCTOSHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOU
J10 IIJIOCKOCTH
IlepneHaAuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOU
J10 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPAMON U
IUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj

JBYTPAHHOI'O yIjla




JIByrpaHHBIN yroJl, TMHEHHBIN yroJl

37 JBYTPaHHOIO yria

38 [IepnieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

39 [IepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

40 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

41 Teopema 0 TpEX nepHneHAUKYIISIPax

42 Teopema o Tpéx neprneHANKyIIpax

43 Teopema o TpEX mepreHANKYIIpax
KonTtponpsHas pabora mo Temam

44 "TleprieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTribl MeXAY IpSIMBIMU U
IUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipu3ma: N-yrosnbHas npu3Ma; rpaHu U

46 OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHAS
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

47 [Tapamenenunen, IpsAMOYIrOJIbHbIN
napaJuleJIeNuIe] U €ro CBOWCTBA
[Tupamuna: N-yroipHas nupamuia, rpaHu u

48 OCHOBaHME MHPaMHJIbl; OOKOBas U MOJIHAS

[IOBEPXHOCTH NTUPAMU/IbI; IPABUIIbHAS U
yCceduE€HHas MUPaMHUAA




49

50

[IpaBuibHBIE MHOTOIPAaHHUKHU: ITOHSTHE
IPaBUIBHOIO MHOTOTPAHHUKA; IIPAaBUIIbHAS
IpU3Ma U NpaBUIbHAs MUPaMUa; paBUIIbHAs
TpeyroJjibHasi MMpaMua U IpaBUIIbHbIN
TeTpa’ap; Kyo

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p, JOACKa’Ip U
UKOCa3p.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM, TNIOCKOCTH.
DeMEHTHl CUMMETPUH B IUpaMuax,
napajuiejaenunenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKAX

52

Briuncnenune 3i1eMeHTOB MHOTI'OIr'paHHUKOB:
pé6pa, TuaroHanu, yribl

53

54

55

[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
MTOBEPXHOCTHU MPSMOM MPU3MBI, IIJIOIIA/b
OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IPSAMOM TIPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTHU MIPaBUIBHOW NMUPAMHUIBI,
TEopeMa O IUIOIAAH OOKOBOM MOBEPXHOCTH
YCE4EHHOU IMUPAMHU/IbI

KonTtponbHas pabora o teme
"MHororpaHHuku"

56
57
58

IToustie 00 00BEME
O0BEM TUpaMHUTBI

O06bEM upamMuIbl

59

O06BEM nupamMuIb!

60

O06BEM nupamMuIb!

G




61

O06BEM pu3MBbI

62
63

O0BEM TIPU3MBI

O0BEM TIPU3MBI

64

65

66

67

KonTponbHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [loctpoeHue ceueHuii B
MHOTOI'PAaHHHUKE

[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHM. Berancienne paccTosHun: MexXIy
JIBYMsI TOUKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 TIOCKOCTHU, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

HroroBast KOHTpoJbHAs paboTa

68

[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITIS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXKITY
NPSIMON U TJIOCKOCTbIO, IBYTPAaHHBIX YIJIOB,
YIJI0B MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOMIA/b TIOBEPXHOCTH Chephl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

BsanmMHoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
iockoctu. CeyeHus mapa

[{unmmHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIaas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0pakenue muirHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYISIPHOM OCH IHIIMHIPA)

Konnyeckast noBepxHOCTh, 00pazyroriue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabota o teme "BexTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHalu3a, reomerpus. ['eometpus, 10-
11 kimaccel/ Atanacsu JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AKiimonepHoe

obmectBo «M3aatenpcTBO «IIpocBemnieHne

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL
- Iunaktudeckue marepuansl mo reomerpun. 10 knace /b.I. 3uB — M: IIpocBemienne

- Aunaktudeckue marepuansl o reometpun. 11 kiace /b.I°. 3uB — M: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK



