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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o I'eomMeTpuu Ha ypoBHE CpeHETo 00IIero 00pa3oBaHUs COCTABICHA B
cootBercTBUU ¢ PI'OC COO ( yTBepxaeH npukazoM MunucrepcTsa npocseiieHus PO Ne 732 or
12.08.2022 rona), denepanbHOil 00pa30BaTEIBHON MPOrpaMMOi CpEeTHETO 00IIero 00pa3oBaHus
(yTBepxkaeHna npukazoM Munnpocsemmenus Poccun ot 18.05.2023 nmog Ne 371), OcHoBHOM
o0pa3oBaTenbHOI mporpaMMoii cpeaHero odmiero oopazoBanus MBOY «['mmuazus Nel .
Hosomnasinosckay.

Pabouast mporpamma yueOHOro kypca «l'eomerpus» 6a3oBoro ypoBHS s oOydarommxcs 10 —11
KJIaccoB pazpaboTaHa Ha ocHoBe DeepabHOTO rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPETHETO
o0riero o0pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBIBIAEMBIX K MATEMAaTHUECKOMY
00pa30oBaHMIO, U TPAIUIIUN POCCHIICKOTO 00pa3oBaHus. Peanmuzanus mporpaMMbl 00€CTIeYUBAET OBIIAICHUC
KJTFOYEBBIMH KOMITETEHIIUSIMH, COCTABIISTFOIIUMI OCHOBY JUISI CAMOPa3BUTHSI M HETIPEPHIBHOTO 00pa30BaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MIO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0YYAIOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETpUH Ha YPOBHE CpeaHEero oomiero odpa3oBaHus 00YyCIOBICHA
NPaKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX W MPEIMETHBIX pE3yJbTaTOB OOyUYCHHS T€OMETPUU B
HAIpPaBJICHUU JIMYHOCTHOIO PAa3BUTHUS OOydarommxcs, popMupoBaHus (YHKIMOHAIBHON MaTeMaTH4eCKON
T'paMOTHOCTH, HU3YUYCHHUA JOPYrux y‘-Ie6HBIX AUCHUIIJINH. Pa3Burue y 06y11a1011mxcs{ IMPpaBUJIbHBIX
NPECTaBICHUN O CYIIHOCTH M MPOMCXOXICHUN T€OMETPHUECKUX a0CTpaKIUi, COOTHOIICHUU PEaIbHOTO U
UJICATBHOTO, XapaKTepe OTPAKCHHUS MATEMAaTHYECKOM HayKOW SIBJICHUH M MIPOIIECCOB PEATbHOTO MUPa, MECTE
TCOMETPHHU B CUCTEMC HAYK U POJIM MAaTCMATUYCCKOIro MOJCIMPOBAHNA B HAYYHOM IMIO3HAHWU U B IIPAKTHUKEC
crocoOCTByeT (POPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHS YYAIIMXCS, a TaKKE KAueCTB MHBIIIJICHUS,
HEOOXOIMMBIX TS aJalTalliid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sABJIsIETCS OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro O0IIEro oOpa3oBaHus, TakK
Kak 00ecIieynBaceT BO3MOKHOCTD HN3YUYCHUA KaK JUCHUIIIINH CCTCCTBCHHO-H&y‘IHOﬁ HaITpaBJICHHOCTHU, TaK N
T'yYMaHUTapHOMN.

Jlormueckoe MbIIUIEHUE, (GoOpMUpyeMOe TpPU H3YYCHUH OOYYAFOIIUMUCS TOHSATHWHBIX OCHOB
TEOMETPUH U TIOCTPOCHUHU IICTIOUKH JIOTUYCCKHX YTBEPXKJICHUH B XOJ€ PEIICHHS T€OMETPHUSCKUX 3ajad,
YMCHHUEC BBIIBUT'aTb W OIIPOBEPraTb THUIIOTE3bl HETIOCPECACTBCHHO HCIIOJB3YIOTCA IIpU PEHICHUU 3aaad
€CTECTBEHHO-HAYyYHOI'0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHHEe OpHEHTHPOBATHCS B NPOCTPAHCTBE WIPAET CYIICCTBEHHYIO pOJIb BO BceX 00IacTsaX
NeSITeIbHOCTH YesioBeka. OpHeHTaIHs YeJI0OBeKa BO BPEMEHH H IMTPOCTPAHCTBE — HEOOXOJIMMOE YCIOBUE €T0
COIMAIBHOTO OBITHS, (hOopMa OTpaskeHUsT OKPYIKAOIIETO MHPA, YCIOBUE YCIIEITHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl AeHCTBUTENBLHOCTH. OnepupoBaHKUe MPOCTPAHCTBEHHBIMH 00pa3aMu OOBETUHSET pa3HbIC
BUJIbI YUCOHOM U TPYAOBOM JCATEIILHOCTH, SBJSCTCS OJHUM M3 IPOPECCUOHATBHO BAKHBIX KAYECTB, [IO3TOMY
aKTyajbHa 3ajada (GOPMHPOBAHUS y OOYHYAIONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K MPAKTHUECKOW JIEATEIILHOCTH IO
MHOI'MM HaITPaBJICHHUAM.

Ilens ocBoeHusi mporpamMmbl y4deOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOydeHUS —
o0mieo0pa3oBaTeIbHOe U OOIIEKYJIHTYPHOE pa3BUTHE OOYYAIOIIUXCS dYepe3 obecredyeHHe BO3MOKHOCTH
npUOOPETEHUS] U HMCIIOJIB30BaHHUS CHCTEMATUYCCKHX T€OMETPUYCCKUX 3HAHUM W JIeHCTBUH, crielu(puuHbIX
TCOMETPHH, BOBMOKHOCTHU YCIICHIHOTO IMPOAOJIKECHUA O6paSOBaHI/I$[ 10 CIICNHUAJIBHOCTSIM, HE CBSA3aHHBIM C
NPUKJIQJHBIM UCTIOIh30BAaHUEM T'€OMETPHUH.

[Tporpamma 1o reomeTpun Ha 6a30BOM YpOBHE ITpeIHa3HaueHa JAJIsi 00yJaloUINXCs CPEHEN IIKOJIbI, He
UCTIBITHIBABIINX 3HAUYUTENBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus. Takum o0paszom,
oOyuaromuecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHWTH OOIIME MaTeMaTHYeCKHWE YMEHHs, CBS3aHHBIC CO
cnenu(UKoi TeOMETpHH U HEOOXOJMMBIE ISl )KH3HH B COBPEMEHHOM 001ecTBe. Kpome 3T0oro, oHM UMEIOT



BO3MOXHOCTh H3YYUTh T'€OMETpHUI0 Ooyiee IIyOOKO, €cli B JajbHEHIeM BO3HUKHET HEO0OXOAMMOCTH B
TEOMETPHUYECKUX 3HAHUSIX B MPO(ecCHOHATBLHON 1A TEITHHOCTH.

JlocTuxeHne 1enu OCBOEHHUS MporpaMMbl OOECHEUMBAETCS PEUICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuoputeTHBIMU 33a1a4aMu OCBOeHUS Kypca «['eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBisStOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOW KyJIbTYPHl M OCO3HAHHE €&
B3aMMOCBS3H C OKPYXKAIOUIIM MHPOM,;

e (opMupoBaHHE TPEACTABICHUS O MHOTOIPAaHHMKAX W TeJlaX BPALICHUS KaK O BaXHEUIIHNX
MaTeMaTHUYECKUX MOJEISAX, MO3BOJIIOIINX OMUCHIBATh U U3YYaTh Pa3HBIC SBJICHUS OKPYXKAIOIIETO
MUDA;

e (opMupoBaHHE yMEHUS pacIO3HABATh HA YEPTEkKaxX, MOJICISIX U B PEaIbHOM MHPE MHOTOTPAHHUKHU
U TeJla BpalleHUS;

e OBJIAJICHHE METOJaMU pEUIeHMsI 3ajjad Ha MOCTPOSHHUS Ha HM300paKEHUSX MPOCTPAHCTBEHHBIX
buryp;

e (QopmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O MHOTOTPaHHHKAX M Tejax
BpAIICHUS U UX OCHOBHBIMHU CBONCTBaMU,

® OBJAJICHUE ANTOPUTMAMH PELICHUS OCHOBHBIX THIOB 331a4; (JOPMUPOBAHHE YMEHHUS IMPOBOAUTH
HECJIOKHBIE JI0Ka3aTeIbHBIE PACCYKIICHUS B XOJI€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1ay C
MPAKTUYECKUM COJICPKAHUEM;

® Dpa3BUTHUE HWHTEJUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEHM O0OYyYaroluxcsi, MO3HABATEIbHOMN
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, KpUTUYHOCTH MBILIUICHHUS;

e (dopmupoBanue (GyHKIMOHATIHHONH IPaMOTHOCTH, PEJICBAHTHON I€OMETPHH: YMEHHE PACIIO3HABATh
MPOSIBIICHUS] TEOMETPUYECKHUX MOHATUI, 00BEKTOB U 3aKOHOMEPHOCTEH B peallbHbIX >KU3HEHHBIX
CUTyallusIX W TPU U3YYCHUHU JIPYTUX YYCOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyITUPOBATh UX Ha SI3BIKE TEOMETPUHU U CO3/IaBaTh T€OMETPUUYECKHIE MOIEIH,
MPUMEHSTh OCBOSHHBI T€OMETPUYECKHUI ammapar Ui pelleHus MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATh MOJIYYEHHbIE PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKJIIOUEHUE B KYpC CTEPEOMETPHUH B HaJaJle ero
U3Y4YEeHMs] 3aJay, pellaeéMbIX Ha YPOBHE MHTYWTHMBHOTO IIO3HAHUSA, M OMNPENeNEHHBIM 00pa3om
OpraHM30BaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO WM TMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JAJIbHEHUILIEMY HM3YUYEHUIO
npeaMera.

[Ipenmourenue oTAaéTcs HArIAAHO-KOHCTPYKTHBHOMY METOJYy OOYYEHHMs, TO €CThb TEOPETUUYECKUE
3HaHUSI HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-NPAKTUYECKON HedaTelbHOCTU. Pa3zButne
MPOCTPAHCTBEHHBIX MPEJCTABICHUHN Y yUaIIUXCS B Kypce CTEPEOMETPUU TPOBOJIUTCA 3a CUET pElICHUs 3a]1a4
Ha CO3/J]aHM€ NPOCTPAHCTBEHHBIX 00pa30B M 33/Jay Ha ONEPUPOBAHHE NPOCTPAHCTBEHHBIMH OOpa3amH.
Coznanue oOpa3a mpoOBOAUTCS C ONIOPOM Ha HATJISIAHOCTb, a ONIEPUPOBAHIE 00Pa30M — B YCIOBUSIX OTBIICUEHHS
OT HarJIIJHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COAEPKaHUS.

OcHoBHbIE coaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOTOrpaHHHUKNY,
«IIpsiMble U TJIIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BeKTopbl U KOOPIUHATHI B MPOCTPAHCTBE.
®opMupoBaHUE JIOTUYECKUX YMEHHMM pacrpesesnsieTcs He TOJIbKO M0 COAep aTelbHbIM JUHHUSIM, HO U IO
rojam o0y4ueHus Ha YPOBHE CpEHET0 00IIero 00pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHsS paboueit
IPOrpaMMBbl, paclpeeNEHHBIM 110 ToAaM 00y4YeHHs], CTPYKTYPHpPOBAaHO TakKUM 00pa3oM, uTOoObl OBJa/€HUE
F€OMETPUUYECKUMHU TOHATUSMU U HaBBIKAMHM OCYIIECTBISUIOCH IIOCJIENOBATEIbHO U IOCTYNAaTeNbHO, C
COOJIIOJIECHHEM TPHUHIIMIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIUCh B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TPEACTaBICHUN oOydaromuxcs, pacmupsisi u yrayomss e€, oOpa3ys NpOYHBIE
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



Ha u3yuenune reomerpun otBoautes 2 yaca B Hefento B 10 kinacce u 1 yac B Henento B 11 kacce, Bcero
3a Ba roga ooydenwus - 102 yueOHBIX Haca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTEpeOMeTpUd. Touka, mpsMas, IUIOCKOCTh, NpOCTpaHcTBO. lloHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHHe npsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, IMapajulebHbIE U
cKpemuBamoIuecs npsMsie. llapamnenbHOCTs NPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: IapajuleIbHBIE
IPsIMBIE B IPOCTPAHCTBE; MAPAJLICIBHOCTh TPEX MPSIMBIX; [MAPAUICIBHOCTD NPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIICHHBIMU CTOPOHAMH; YIoJl MEXIY IpSMbBIMH B IPOCTpaHCTBE. [lapamnenbHOCTh IUIOCKOCTEH:
napaJelibHble INIOCKOCTH; CBOMCTBA apaliesIbHBIX III0CKOCTel. [IpocTeiiine npocTpaHCTBEHHbIE (DPUTYPbI
Ha IIJIOCKOCTHU: TETPpa’ap, KyO, napajuieienumnen; HoOCTpPOCHUE CEUCHUH.

IlepnenquKyIpHOCTD MPSMOM M IUIOCKOCTH: NMEPIEHINUKYJIISIPHBIE NMPAMBIE B IIPOCTPAHCTBE, NPSAMbIC
napaJuleJbHble U NEPHEHIUKYIISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHANKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MpsAMOM MNEPHNEHAMKYISAPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJdl MEXIy NpAMON M
IJIOCKOCTBIO; JBYI'PAHHBIM YIrOJI, JIMHEHMHBIM yroja JABYIPaHHOro yria. IlepneHaukynsp M HakJIOHHBIE:
paccTosiHUE OT TOUYKH J10 IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOI J0 IMIIOCKOCTH, POEKLUsI GUTYPBI HA IJIOCKOCTb.
[TepieHAUKYISIPHOCTD IIOCKOCTEH: NMPU3HAK MEPHNEHAMKYISAPHOCTH IBYX IIockocTed. Teopema o Tpéx
NEPIECHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHMKA, BBIINYKIbIE W HEBBIIYKIbIC
MHOT'OI'PAaHHHMKH; pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosibHas npusma; rpaHd U OCHOBAHUS IIPU3MBI,
npsMasi 1 HaKJIOHHast TPU3Mbl; OOKOBas M MOJTHAsi MOBEPXHOCTh Npu3Mel. [lapannenenumnesn, npsMOyroibHbIH
napajuieienunes; U ero cpomcrsa. [Impammpa: N-yroiapHas NHUpaMua, TPaHW U OCHOBAaHHUE ITMPAMHU/IBI;
OOKOBas M TOJHas MOBEPXHOCTh MUPAMMJIbI; NMPaBUIIbHAS U YCEUEHHAs] MUpaMuia. DJIEMEHThl MPU3MbI U
nupamuel. [IpaBuiibHBIE MHOIOTPAHHUKH: MOHATHE MIPAaBUIBHOTO MHOIOIPAHHUKA; IPAaBWIbHAS IIPU3MaA U
npaBUIbHAsA MUPAMU/IA; IpaBUIbHAS TPEYrojibHas MUpaMua U MPaBUIIbHBIN TeTpasap; kyO. [IpencraBnenue
0 MPaBUWJIbHBIX MHOTOIPaHHUKAX: OKTA3p, A0AeKadAp U ukocasap. CedeHust Mpu3Mbl U MUPaMUIbI.

CuMMeTpHusi B NMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSMOW, MIOCKOCTH. DJIEMEHTHI
CUMMETPUU B NTUpaMUJaX, lapajulelenuIeax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Brruncienue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. [nomaas 60KoBoi MOBEPXHOCTH
U TOJTHOM MOBEPXHOCTH MPSIMOW MPU3MBI, ILIONIAb OCHOBAHUM, TeOpeMa 0 OOKOBON MOBEPXHOCTH MPSIMOM
npusMmsbl. [lnomans O0OKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHOM MUpPaMHJIbl, TEOpEMa O IJIOLIAAH
yceu€HHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMu/Ibl, TPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH, 0O0bEMamu
MOJOOHBIX TE.

11 KJIACC

Tena Bpamenus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yrolue HUINHAPUIECKONH TOBEPXHOCTH, OCh IIMJIMHIPUUECKOMN
nosepxHocTu. [unuHap: ocHOoBaHMA M OOKOBas MOBEPXHOCTh, 0Opa3yromias M OCb; IJIOLIAJb OOKOBOH U
IIOJIHOM ITIOBEPXHOCTH.



Konnueckasi moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHME U BeplIMHA, oOpasymoomas M OCh; IUIOH[aJb OOKOBOW M IIOJHOM
MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIie U BICOTa; OCHOBaHHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AMaMeTp; IUIOMAab MOBEPXHOCTH cdephl. B3anMHOE pacmolioskeHue
cdephl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka LuamHIpa U KOHyca.

KomOuHammu Ten BpalieHus: ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCaHHBIA OKOJIO chepbl; chepa,
BITMCaHHAsl B MHOTOTPAHHUK, WJIU TEJIO BPALICHHUS.

[Tonsitue 06 o6béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOJIBHOTO
napajienenunena u cieacTeus u3 He€. O0bpEM nnnmnHpa, konyca. O0BEM mapa u iomaab chepsl.

[TomoOHble Tema B mpocTpaHcTBe. COOTHOIIECHUS MEXKIY IUIOIMIAASMU TOBEPXHOCTEH, 0O0BEMamMu
[MOJOOHBIX TEIL.

Ceuennss nwimMHApa (mapayieNbHO M TEPHEHIUKYJISPHO OCH), CEYCHHMS KOHyca (MapasuielbHOe
OCHOBAHHIO U MPOXOIAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOpbI M KOOPAHHATHI B MPOCTPAHCTBE

BekTop Ha mockocTH U B npocTpancTBe. ClI0KeHHE M BEIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yrcio. Pa3nokenue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio nmapaienenumnesna. Pemenue
3aJa4, CBA3aHHBIX C IPUMEHEHUEM MPAaBUJI JEHCTBUI ¢ BeKTOpaMu. [IpsmMoyronpHas cucreMa KOOpAHHAT B
npoctpancTBe. KoopauHarel BekTopa. IIpocreiimine 3amaun B KOOpAMHATAX. YTOJN MEXKIY BEKTOPAMH.
CkansgpHoe pou3BeieHNe BEKTOPOB. Brrurcienue yriaoB Mexay NpsMbIME | IDIOCKocTsIMUA. KoopauHaTHO-
BEKTOPHBIA METOJI IPU PEIICHUN TEOMETPUICCKUX 3a]1aY.

INVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE  pe3ynbTaThl  OCBOGHHUS  IpOrpamMMbl  yuyeOHOro  mpeamera  «MareMaTuka»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUU 00YJarOIIerocs Kak akTHBHOTO M OTBETCTBEHHOT'O UJieHa
POCCHUHCKOTO OOIIEecTBa, MPEACTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBIIGHHM, TPOIEAYpP TPaKIAHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI H TMp.), YMEHHEM
B3aUMO/ICCTBOBATH C COIIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUH C MX (DYHKIIMSIMU U HA3HAUYCHUEM.

IlarproTrnyeckoe BoCIUTaAaHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON TpakJaHCKOW WASHTHYHOCTH, YBAXKEHHUS K TPOILIIOMY U
HACTOSIIIIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSM POCCUUCKUX
MaTeMaTUKOB M POCCHUHCKOM MaTEMAaTHYEeCKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATUX JTOCTUKEHHUU B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Haponaa; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMUsI, dTUYECKOTO TIIOBEJICHUS, CBA3AHHOTO C TPAKTHYECKUM MPUMEHEHHWEM JOCTHIKEHUUW HAYKU H
JESTENIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOIIEHWEM K MHpPY, BKJIIOYAs JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI; BOCIPUUMYHBOCTHIO K MaTEMAaTUYECKUM aCIEKTaM Pa3TUIHBIX
BHJIOB MCKYCCTBA.

dusznveckoe BOCIUTAHME:

c()OPMUPOBAHHOCTHIO YMEHHUsSI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHHMS B HMHTEpPEcax 370pPOBOTO U
Oe3omacHOrO oOOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (30pOBOE IHTAHHE,



cOaNMaHCUPOBAHHBIM PEXUM 3aHATUW WM OTIbIXa, PEryspHas (U3MUYECKas aKTHBHOCTB); (PU3UUIECKOTrO
COBEPIIICHCTBOBAHUS, TIPU 3aHITHUIX CIIOPTHBHO-03J0POBUTEIHHON JEATEILHOCTHIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyHIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWsS; MHTEPECOM K pas3iHuHbIM cdepam
po(heCcCHOHANLHOM JCSITETFHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPWIOKCHUSIMH, YMEHHUEM COBEpIIATh
OCO3HAHHBII BEIOOpP OyayIiel mpoheccuu u peain30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC IIJIaHbI; TOTOBHOCTHIO
U CIIOCOOHOCThIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MaTEMaTHYCCKON HAIIPABICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECCKOM KYJIbTYPhI, IOHUMAHUEM BIIUSHUS COIMATBLHO-3KOHOMHYECKHX
NPOIIECCOB HA COCTOSIHME IPHPOTHOW W COLMAIBHOW Cpelbl, OCO3HAHHEM TIJI00AIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIeM; OpUEHTAIIMEH Ha MPUMEHEHHE MAaTEMAaTHYeCKUX 3HAHHWW JIJIs PEIICHHs 3ajad B
o0JacTH OKpYIXKAIOIIeH cpenbl, MJIAaHUPOBAHUS TOCTYIKOB M OIICHKH HMX BO3MOXHBIX TOCIEACTBHMA IS
OKPYXaIOIIEH CPedbL.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHO!N MPAKTHUKH, MOHUMaHUEM MaTeMaTHYECKOW HayKH Kak cepbl 4eloBEYeCKOM JIesATeIbHOCTH,
9TarmoB €€ pa3BUTUS W 3HAYMMOCTH IS PA3BUTHS LMBUIM3AIMU; OBIIAJICHUEM SI3bIKOM MAaTEMaTHUKHA W
MaTEeMaTHYECKON KyJIbTYypOill KaK CPEICTBOM TO3HAHHSI MHPA; TOTOBHOCTBIO OCYHICCTBIIATH NMPOSKTHYIO H
UCCIIEIOBATEIIBCKYIO JICSITEIbHOCTh MHAMBHYaJ bHO H B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble  pe3yJbTaThl OCBOCHHS IPOTpPaMMBI  y4eOHOTO mpeamera «MareMaTuka»
XapaKTepU3YIOTCS OBJAJICHUEM YHHUBEPCATIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeLiCUAMU, VHUBEPCATbHIMU Pe2YNAMUBHbIMU OeUCMBUIMU.
1)  Vuueepcanvuvie nosnasamenvuvle Oeticmeus, obecneyusaiom —Gopmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoeHue memooo8 NOZHAHUS OKPYHCAIOue20 Mupa, npumMeHeHue
JI02UHECKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
ba3oBbie Jiornyeckune AeHCTBUA:
® BBIBIATh M XapPaKTEPH30BaTh CYIISCTBEHHBIC MPU3HAKUA MAaTEMAaTHYECKHX OOBEKTOB, MOHSITHH,
OTHOIICHHHA MEXIy TOHITHIMH, (OPMYJIUPOBATH ONPEICICHUS IOHATHH; YCTaHABIMBAThH
CYIIECTBECHHBIA MPHU3HAK KJIACCU(UKAINNA, OCHOBAHUS III OOOOIICHUS W CPABHCHHS, KPUTCPHH
MPOBOAMMOIO aHANIN3A;
e BOCIpPHHHMATh, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKACHUSA: yTBEPAUTENbHBIE U
OTpUIATeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

® BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (aKTax, NaHHBIX,
HAOMIOJIEHUSAX W YTBEPXKIEHUSX; Mpeajaratb KPUTEPUU 7S BBIIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

e JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHJIYKTHBHBIX
YMO3aKTFOYCHHIA, YMO3aKITFOUESHUH 110 aHAJIOTHH;

® MPOBOJUTH CaMOCTOSTEIIBHO JIOKA3aTeIhCTBA MATEMATHUYCCKHX YTBEPXKICHUH (TpsIMBlEe W OT
MPOTUBHOTO), BBICTPAMBATh APTyMEHTAIlMIO0, TPUBOAWTH TPUMEPHl W  KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;
e BBIOMpATH CMOCOO pelieHus: ydeOHOW 3amauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BEIOMpaTh HAHOOJIee TIOIXOISIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUSA:

® CIOJIB30BaTh BOMPOCHI KakK HCCIEIOBATENLCKUNM WHCTPYMEHT TO3HaHHS; (POpMyIupoBaTh
BONIPOCHI, (PUKCHUpYIOLTHE TPOTUBOpEUHe, MpobdIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUE;



HpOBOI[I/ITB CaAMOCTOATCIIBHO CHHaHHpOBaHHBIfI BKCHepI/IMeHT, HCCIICAOBAHUEC 110 yCTaHOBHeHI/IIO
0COOEHHOCTEH MaTeMaTHYeCcKOro 00bEKTa, SIBICHHS, ITPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEKITY
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH;

CaMOCTOATENILHO (hOpMYyJIMpPOBaTh OOOOINEHHS M BBIBOJBI [0 PpeE3yJbTaTaM MPOBEAEHHOTO
Ha6JHOI[eHI/ISI, HCCICA0OBaHUA, OLICHUBATh I[OCTOBepHOCTB HOJIy‘-IeHHbIX pe3y.HBTaTOB, BBIBOJIOB U
000011IEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBUIATH IPEAMOJIOKEHUS O €ro
Pa3sBUTHH B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISABIIATH 1e(UIIUTH HHOOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIIPOC M JUIS PELICHUS
3a/1a4H;

BBIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJM3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIIPETHPOBATh NHPOPMAIMIO PA3IMYHBIX BUIOB U (pOPM IpeCTaBICHUS;

CTPYKTYpPHPOBaTh HMH(OPMAIHIO, TPEACTABIATE €€ B Pa3IMYHBIX (POpMax, HILTFOCTPHUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(DOPMAIUH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBLE OelCcMEUsl, 0OeCneuusaom chopmMuposanHoCns COYUANbHBIX
HABbIKOB 00YYAIOWUXCHL.
Oo0menue:

BOCIPUHUMATH U (DOPMYIHPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEISIMH OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 10 XO/1y PelIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJMyUEHHBIH Pe3yIbTaT;

B X0/1€ OOCYKJEHMsI 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, PelIaeMoi
3a/1a4M, BBICKA3bIBAaTh WJEH, HALIEJICHHbIE Ha IOUCK PEILIEHUS; COMOCTAaBIISITh CBOU CYXKICHUS C
CY)KJICHUSIMU JIPYTUX YYaCTHUKOB JMAJIOTa, OOHApPYKMBATh Pa3jM4Me U CXOJCTBO TMO3UIIMMA; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;

NPEACTABIATh  PE3yJbTAaThl PELICHUS 3aJauyd, SKCIHEPUMEHTAa, MCCIECJOBAaHUA, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS ¢ YUETOM 3a/1ad MPe3eHTAIlMH U 0COOCHHOCTEH
ayJIMTOPUH.

CoTpyaHn4ecTBO:

MOHMMATh W UCTOJIH30BaTh MPEUMYIIECTBA KOMAH/HON W HHIUBUIYATHHONW paOOThI IPH PEIICHUH
y4eOHBIX 3aJlady; MPUHUMATH IIeJIb COBMECTHOW JEATEIHHOCTH, IIAHHPOBATh OPTAHH3AIHIO
COBMECTHOH pabOTHI, paclpeielisiTh BUJIBI pa0OT, JOTOBAPUBATLCS, 00CYKIATh IPOIECC U Pe3yIIbTaT
paboThl; 000011aTF MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboTsl (00CykKIeHUSI, 0OOMEH MHEHUN, «MO3TOBBIE IITYPMBD) U
WHBIC); BBITIONHATH CBOIO YacTh paOOThI M KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTHMMH UYICHAMHU
KOMaH/bl; OIIEHWBAaTh KadecTBO CBOETO BKJala B OOMMIA TPOAYKT MO KPUTEPHSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

3) Yuueepcanvnvie pecynamuensie oeticmesus, obecneuusarom Gopmuposanue cCmplClo8bIX YCMAHOBOK
U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM pEIICHUS 3a/1a4k, BHIOMPATh CIIOCO0 peleHus ¢ y4€TOM UMEIOIINUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThI
penieHuit ¢ y4éToM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:

BJIQ/IETh HAaBBIKAMHU I[O3HABATEJNBHON peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUM H
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YyJbTAaTOB; BIAJETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auu;



¢ MNpCABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTD IIPU PCIICHUU 3aJa4l, BHOCUTH KOPPCKTHBBI
B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OLOCHHUBATL COOTBCTCTBUC PE3YyJibTaTa LCIIU U YCIIOBUSAM, 0OBACHATH MNPpUYIUHBI JOCTHIKCHUA HIIN
HEJIOCTHKECHUS PE3YJIbTAaTOB JCSATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY MPUOOpPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX NIPH PEILICHUH F'€OMETPUUYECKUX 3ajay.

OnepupoBaTh MOHATUAMU: APAJUIETBHOCTb U NEPIEHIUKYISAPHOCTD IPSIMBIX U IIJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacHOI0KEHNUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JIBYTPAaHHBINA YroJI, TPaHU JBYTPAHHOTO yria, peOpo JBYTPaHHOTO YIJa;
JUHENUHBIN Yroj JBYTPaHHOIO yIJIa; TpajlyCHas Mepa JIByTPaHHOIO yrja.

OnepupoBaTh MOHATUAMHU: MHOI'OI'PAHHMK, BBIIYKJIBIH W HEBBINYKJIBIH MHOTOIPAaHHUK, 3JEMEHTHI
MHOTOTpaHHMKA, IPAaBUJIbHBIA MHOTOTPAHHUK.

PacriozHaBaTe  OCHOBHBIE  BHJbI ~MHOIOIPAaHHUKOB  (IUpaMuja; MpU3Ma, HPSIMOYTOJIbHBIN
napasuieNienumnesn, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpas OCHOBaHHUS JJs KiIacCU(pHUKAIMU (BBITYKJIbIE HU
HEBBIIYKJIbIE MHOTOTPAHHUKH; IPABWJIbHbIE MHOTOTPAHHMKH; NpsSMble W  HAKJIOHHBIE IPU3MBI,
napauieJIeumneIbl).

OnepupoBaTh NOHATUAMU: CEKYILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUCHHM, UCTIONIb3YSl METO/L CJIEIIOB.

Ctpouthb cedeHHs] MHOTOI'PAaHHUKOB METOJIOM CJI€/IOB, BBINOIHSTH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3
PUCYHKOB NPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3ajaun Ha HaAXOXAEHNUE T€OMETPUUECKUX BEJTMUMH MO 00pa3laM WM alropuT™Mam, IpuMeHss
U3BECTHBIC AaHAIUTHUYECKUE METOJbl MPHU PEIIEHUHM CTaHJApTHBIX MaTeMaTHYECKUX 3a]ad Ha BBIYUCIICHHE
paccTOsHUN MEXIy JBYMs TOYKaMH, OT TOYKM JO HPSIMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemats 3agaun Ha HAXOKJEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3laM WIK aJropuT™MaM, MpUMEHsIS
U3BECTHBIC aHAIUTUYECKUE METOJbl MPHU PEIIEHUH CTaHJApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCIICHHE
YIJIOB MEXIy CKPEIIMBAOIIMMUCA MPSAMBIMH, MEXKIY MNPSMON M IUIOCKOCTBIO, MEXAY IIJIOCKOCTSAMH,
JIBYTPaHHBIX YTJIOB.

Boruncnsate 00bE€MBI U III0IIA/IM TOBEPXHOCTEW MHOTOIPaHHUKOB (IIpU3Ma, TUPAMU/Ia) C IPUMEHEHUEM
dopMyn; BBIYMCIATH COOTHOLICHMS MEXAy IUIOIAASMU IOBEPXHOCTEH, OO0bEMaMH MOJOOHBIX
MHOTOTPaHHHKOB.

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh U IMIOCKOCTh CUMMETPHUU; LIEHTD,
0Cb U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W  HMHTEPHPETUPOBATH HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[TpumensTh reomerpuueckre (GaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3aJay, MPeroararoiinx
HECKOJIBKO IIaroB peuIeHHUsl, €CIH YCIOBUS IPUMEHEHHUS 3aJIaHbl B SBHON dopMe.

[TpumeHsTh pocTeiie NPOorpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pEILIEHUHN CTEPEOMETPUUECKHX 3a1au.

[TpuBoaUTE NpUMEpPHl MaTeMaTHUYECKMX 3aKOHOMEPHOCTEH B MPHUPOAE M KHU3HHU, paClO3HaBaTh
IPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[TpuMeHATH TONydYeHHBbIE 3HAHMS Ha NPAKTUKE: aHAJTU3UPOBATh pealbHbIe CHUTYyallud W IPUMEHSTH
U3yYeHHBIC TOHATUS B MpOIEcCe IOMCKA PEIICHHS MaTeMaTHUecKd C(HOpMYyITUPOBAHHON MpPOOIEMBI,
MOJEIUPOBaTh peallbHble CHUTyallMM Ha S3bIKE TE€OMETPHUH, HCCIEeN0BaTh ITOCTPOEHHBIE MOJEIU C



UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHH M TEOpEeM, ammapara anreOpbl; pelaTh NpakTHYecKue 3a7auH,
CBSI3aHHBIE C HAXOXKIECHUEM F€OMETPUUECKHUX BEIHYNH.

11 KJIACC

OnepupoBaTh MOHATHSAMHU: [HJIMHIPUYECKAs IOBEPXHOCTh, OOpa3yrolme MUIUHIAPUYSCKON
MOBEPXHOCTH; IWIMHJP, KOHHYECKas IMOBEPXHOCTh, OOpa3yrolne KOHWYECKOW IMOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

PacrioznaBats Tena BpameHus (MIUIUHID, KOHYC, cdepa u map).

OOBSACHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIICHUS.

KnaccudunupoBats B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OrniepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA; IIAPOBOM CIIOM,
OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Brraucisate 00bEMBI M TUTOIIAAM TTOBEPXHOCTEH TEJ BpaIlleHUs, TEOMETPUUECKHUX TeJI C TPUMEHEHUEM
dbopmyI.

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN B cepy M OMHMCaHHBIA OKoso chepsl; chepa,
BIIMCAHHAs B MHOTOI'PAHHHK WJIH TEJIO BPAILICHHMS.

Bb4ncnsTh COOTHOLICHHS MEXY TUIOIMIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOTIOOHBIX TEl.

N300pakaTh n3y4aeMbie GUTYpPBI OT PYKH U C TPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrIMoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BHIl CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEUCHUS Tell BpallleHUsI.

W3Bnekarb, WMHTEPIPETUPOBATh U  MPeoOpa3oBbIBaTh HMHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JeMCTBHS CIIOKEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha YHUCIIO,
O0OBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIa/1afOT.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEX1y BEKTOPaMH, CKAJIIPHOE MPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoauth cyMMy BEKTOPOB U MIPOU3BEJECHNE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH, CKaJIsIPHOE
MMPOU3BCACHUC, PACKIIAABIBATL BEKTOP 110 JIBYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3aiaBaTh IUVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomerpuueckre (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3aJad, MPEeAroararoiinx
HECKOJIBKO MIaroB p€iC€Hus, €CJIN yCJI0BUA IPUMCHCHUS 3a/IaHbI B SIBHOMU q)opMe.

Pemrate npocteiiime reomeTpuuecKkue 3aa4i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMATHUUYECKUX OTHOUIEHUN M HAXOXKJIEHUE T€OMETPUUYECKHUX
BEJIMYMH TO Oo0pa3lamM WM alropuTMaM, MPUMEHsS HM3BECTHBbIE METOABl MPU PEIICHUH CTaHIapPTHBIX
MaTeMaTHYeCKUX 3a]1ad.

IIpuMeHATh MpoCTEIIe NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
PELICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoaNTE NpUMEpPHl MATEMATHMUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HU, PACIO3HABATh
IMPOSABJICHUEC 3aKOHOB '€COMETPHU B UCKYCCTBC.

IIpuMeHATh MOJydYEeHHBIE 3HAHUS HA MPAKTUKE: AHAIW3UPOBATh PEAIBHBIE CUTyallud U IPUMEHATH
U3YYECHHbIE TOHATHS B IMpOLIECCe IOMCKAa PELIEHUS MaTeMaTH4ecKH chOopMyIHMpOBaHHOW MPOOIIEMBI,
MOJICJIMPOBATh pEalbHbIE CHUTYallMM Ha S3bIKE TE€OMETPUH, HCCIENOBATh IOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUN U TeopeM, almapara aareOpbl; pemaTh IpakTHUYeCKUue 3a/1adw,
CBSI3aHHBIE C HAXO0XKICHHEM I'€OMETPUYECKUX BEITHMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

DJIEeKTPOHHbBIE
Jlara uudposbie
N KosanyecrBo yacos u3ydeHusi oOpa3zoBaTe/ibHbIE
® Tema ypoka pecypcbl
n/n
B Konrposbubie IIpakTHyeckue
cero padoThI padoThbI
OcHOBHbIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
IJIOCKOCTh, MpocTpaHcTBo. [IpaBuna nzoOpakeHus Ha 1
PHUCYHKaX: U300pakeHUs JIOCKOCTEH, MapaiebHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonATHs: nepecekaromumecs MI0CKOCTH, 1
IIEPECEKAIOIIMECS MPsIMasi U INIOCKOCTh
ITonsATHA: IepeceKaronuecs IIO0CKOCTH, 1
IIEPECEKAIOIIMECS MPsIMasi U INIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe
MHOTOTPaHHUKOB HAa PUCYHKAX, Ha IPOEKIIMOHHBIX 1
qepTeKax
HavanbHble cBenieHust o Kyoe u nupamuie, X pasBEPTKU 1
u Mojenu. CeuyeHns: MHOTOIPaHHUKOB
HauanbpHble cBeieHUs 0 KyOe U MUpaMue, UX pa3BEPTKU 1
u Mojenu. CeyeHns MHOTOIpaHHUKOB
[Tonarue 06 akcHOMAaTHYECKOM ITOCTPOSCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
[Tonatue 06 akcHOMAaTHYECKOM MTOCTPOSCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1

HHUX




[TonsiTe 06 akcCMOMATHYECKOM MOCTPOSHUU

9 CTEpEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 1
HUX
[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUHU U CIACACTBUS U3 1
HUX
B3anmHoe pacrionoskeHue npsiMbIX B IPOCTPAHCTBE:

11 MePECEKAIOIINECS, TAPAUICIIbHBIC U CKPEIIMBAIOIINAECS 1
npsMble
[TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIe MPsIMbIE B IPOCTPAHCTBE; NapauIeIbHOCTD 1
TPEX NPAMBIX

13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1
[TapannenpsHOCTH NPSIMOM U TIJIOCKOCTH

14 VYTl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1

15 Yrois Mexay NpsSIMBIMU B ITIPOCTPAHCTBE 1

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapamiensHOCTh TIIOCKOCTEM: MapasuiebHbIe TIIIOCKOCTH 1

18 CBolicTBa napasuleabHbIX MIOCKOCTEN 1

19 [Ipocreiinye npocTpaHCTBEHHbIE PUTYPHI HA MJIOCKOCTH: 1
TeTpa’ap, Ky0, mapasuienenure;t

20 [TocTpoenwne ceueHwmit

21 [TocTpoenue ceuenmii

29 KonTponbhas pabota no teme "lIpsMble 1 MI0CKOCTH B 1
npocTtpaHcTie. [lapaisienbHOCTh TPSAMBIX M TIIIOCKOCTEN"

93 [eprieHAUKYISIPHOCTH MPSIMOM U MIOCKOCTH: 1
NepIeHIUKYJIIpHBIE IPSMbIE B IPOCTPAHCTBE

24 [IpsiMbIe mapaiebHbIC U TIEPIICHINKYIISPHBIC K 1
IUIOCKOCTH

o5 [TpsMble napanienbHble U NEPIEeHIUKYIISIPHBIE K 1

IIJIOCKOCTH




26 [Ipu3Hak nepHeHANKYISIPHOCTH TPSIMOM U TNTIOCKOCTH 1

27 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o psIMOiA IEPIICHINKYIISIPHON IITOCKOCTH 1

29 Teopema o psiIMOiA TEPIICHIUKYIISAPHOM ITTIOCKOCTH 1

30 Teopema o IpsIMO¥ ePIEHANKYISIPHON TUIOCKOCTH 1

31 [TepnieHMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 1
IUIOCKOCTH, PAaCCTOSIHUE OT NMPSMOM 10 MIIOCKOCTH

32 [lepnieniMKyIsip M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 1
IJIOCKOCTH, PAaCCTOSIHUE OT MPSMOM /10 IJIOCKOCTH

33 [TepnieHIMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 1
IJIOCKOCTH, PAaCCTOSIHUE OT MPSMOH /10 IJIOCKOCTH

34 [TepnieHIMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSMOM 10 MIIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U 1
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YTOJI ABYTPaHHOIO yria

37 JIByrpaHHBIN yToJ1, TUHEHHBIN YTOJI IBYTPAHHOIO yIila

38 [TepnieHANKYISAPHOCTH MIOCKOCTEN: MPU3HAK 1
NEePIEeHIUKYISIPHOCTU JBYX TUIOCKOCTEH

39 [TepnieHANKYISAPHOCTH MIOCKOCTEN: MPU3HAK 1
NEePIEHIUKYJISIPHOCTH JBYX MJIOCKOCTEN

40 [IeprieHAMKYIAPHOCTH INIOCKOCTEMN: IPU3HAK 1
NEePIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o TpExX nepneHAuKyIsIpax

43 Teopema o TpEX mepreHANKYISIpax
KonTtponbhas padora no Temam "l[leprieHAuKyISIpHOCT

44 IPSIMBIX U II0CKOCTEN" 1 "Y Tl MEXTY NPSAMBIMU U 1

mwIockocTaMu"




45

46

47

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC AJICMEHTBI
MHOTOI'PAHHUKA, BBIMYKJIbIE U HEBBIMTYKJIbIC
MHOTOIPAaHHUKHU; pa3BEPTKAa MHOTOTPaHHUKA

[Ipusma: N-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHHS
MIPU3MBI; TIpsIMasi U HaKJIOHHAs PU3MbI; OOKOBas 1
MTOJTHASI TIOBEPXHOCTH TPU3MBbI

[Tapannenenurnen, TpsIMOYTOJIbHBIN apaJIJICICIUIET U
€ro CBOMCTBA

48

49

50

51

[Inpamua: N-yrospHas NMpaMua, TpaHA U OCHOBAHUE
NUpaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IBL;
IIpaBUJIbHASA U yCEUEHHAS TUPAMUAA

[IpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSATHE IPABUIILHOTO
MHOI'OIrpaHHHUKA; ITpaBUJIbHAA ITPpHU3Ma U IIpaBUJIbHAs
NApaMua; IIpaBUIbHASA TPEYTOabHAs IUpaMUIa U
NPaBUJIBHBIN TETpadap; KyO

[IpencraBieHne 0 NPaBUIBHBIX MHOTOIPAHHHKAX:
OKTasIp, TOJEKadAp U UKOCADIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO
TOYKH, IPSMOH, TUIOCKOCTU. DIIEMEHTH CHMMETPUH B
nHpaMuzIax, napauienenuneaax, MpaBuIbHbIX
MHOTOTpaHHHKax

52

Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa,
JuaroHaliv, yrjbl

53

54

55

[Tnomaae 60KOBOM MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH
MIPSIMOI TIPU3MBI, TUTONIAIb OCHOBAHUH, TEOpEMa O
OOKOBOI MOBEPXHOCTH MPSIMON TTPU3MBI

[Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH
paBUIBHON MUpaMuUIbl, TEOpEMa O IO OOKOBOM
MOBEPXHOCTU YCEUEHHON MTUPAMU/IBI

KonTtponbHas padora no Teme "MHoOrorpaHHUKHN"

56

[Tousatie 006 00BEME

57

O0BEM TUpaMHUTBI




58 O0BEM TUpamMuabI 1

59 O06BEM nupamMuIb! 1

60 O0BEM TMpamMu bl 1

61 O0BEM IpU3MBI 1

62 O06BEM pu3MBbI 1

63 O0BEM IpU3MBI 1

64 KonTtponbHas padora no teme "O0bEMBI 1
MHOTOTPaHHUKOB"

65 [ToBTOpeHnue, 0000IIEHNE CUCTEMATU3AIUS 3HAHUH. 1
[TocTpoeHue ceueHMit B MHOTOTPaHHHKE
[ToBTOpenue, 0600IICHNE CUCTEMATHU3ALUS 3HAHHA.

66 Brruncienue pacv(:To;IHHﬁ: MEXIy IBYMSI TOYKAMH, OT 1
TOYKH JIO TPSMOU, OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIMBAOIIUMUCS MPSMBIMH

67 Hroroas xouTpoapHas pabora 1
[ToBTOpeHue, 06001IeHNE cCCTeMaTU3allis 3HAHUH.

68 Brrancnenue yrios: MC)K}VIy CKPEIBAOIIIUMUCS 1
MPSIMBIMH, MKy TTPSMON U TUIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXKIy IJIOCKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

DJIEKTPOHHbBIE
Jlara uudposbie
KosnunuyectBo yacos u3ydeHusi oOpa3zoBaTe/ibHbIE
Ne Tema ypoka pecypchl
n/n
Konrposbubie IIpakTHyeckue
Bcero
padoThI padoThI

1 Cdepa u map: ueHTp, paanyc, AuaMeTp; TIIOMAIb 1

MOBEPXHOCTHU Cepshl
5 B3anmHoe pacrnionokenue chepsl U IOCKOCTH; 1

KacaTeJbHast INIOCKOCTh K cdepe; mIomanb chepsl
3 N300paxkenue cdepsl, mapa Ha mi1ockoctd. CedeHus 1

niapa

Hunuaapuyeckasi IOBEPXHOCTb, 00pa3yIoLIe
4 UWIMHAPUYECKON TOBEPXHOCTH, OCh IWJIMHIPUYECKOMN 1

MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb,
5 00pa3yrolasi ¥ OCh; IJIOMIAs OOKOBOM U IMOJTHOU 1

MOBEPXHOCTHU

N300pakeHne MUIMHApA Ha TIIOCKOCTH. Pa3BépTka
6 mnHApa. CeyeHus IMHApa (IUI0CKOCThIO, 1

napauieIbHON WK MEePIEHANKYIISIPHON OCH IMJIMH]IPA)
7 Konnueckast moBepxHOCTh, 00pa3yonme KOHHIeCKOM 1

MIOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOI MTOBEPXHOCTH
3 Konyc: ocHOBaHME U BepinHa, 00pa3yronias 1 oCh; 1

rioniaib 60KOBOM U MOJTHON MOBEPXHOCTH
9 Y ceu€HHBII KOHYC: 00pa3yolIne U BHICOTa; OCHOBAHUSI U 1

0OO0KOBast MOBEPXHOCTh
10 N3obpakenue koHyca Ha IiockocTu. Pa3Béprka konyca. 1

CeueHus KoHyca (IIOCKOCTBIO, MAapauIeIbHOM




OCHOBAHHIO, U IJIOCKOCTHIO, IPOXOISIICH Yepe3

BEpILUHY)

11 KomMOuHamust Tes BparieHus 1 MHOTOIPaHHUKOB

12 MHororpaHHuK, OIMCaHHBINA 0KoJI0 chepsr; chepa,
BIIMCAHHAs! B MHOTOTPAHHUK HUJTU B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 00BEMOB Te

14 O0béM nUIMHIpa, KOHYCa

15 O0BEM mrapa u Twiomaas chepsl

16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUS MEKITY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMU 1MOJOOHBIX TEI

17 KonTtponpnas padora no Temam "Tena Bpamenus” u
"O6bembl TE"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIMUTAHUE BEKTOPOB

20 YMHOXk€eHHE BEKTOpa Ha YHUCIIO

21 Paznoxxenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM
BekTopam. [TpaBuio mapamenenumnena

29 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHHEM MPABUIT
JIEHCTBHUM C BEKTOPAMU
[TpsimoyronbHas cucTeMa KOOPAMHAT B TPOCTPAHCTBE.

23 Koopaunats! BekTopa. [IpocTeiimue 3agaun B
KOOpJMHATax

24 Yron mexay Bekropamu. CKaIsipHOE MPOU3BEICHNE
BEKTOPOB

25 Brraucienue yriioB Mex,1y MPSMBIMH H TIOCKOCTSIMHU

26 KoopauHaTHO-BEKTOPHBII METO/I P PEHICHUN
TeOMETPHUECKUX 3a7a4

97 KonTponbHas pabota no teme "BekTopbl 1 KOOpIMHATHI B

npocTpaHcTae"”




[ToBTOpeHmE, 0000IIEHNE U CUCTEMATHU3AIIHS 3HAHUM.

28 OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI Kypca 1
IUTAHUMETPHUH
[ToBTOpeHue, 0000IIEHNE U CHCTEMAaTH3AIIHs 3HAHUIA.

29 OcHoBHBIE GUTYPHI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPHUH

30 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIMS 3HAHUH. 1
3anauu TIIAHUMETPHUH U METOJIbI UX PEUICHUS

31 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIMS 3HAHUH. 1
3amaun TIIAHUMETPUH U METOJIbI UX PEUICHHUS
[ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUIA.

32 OcHoBHbIe GUrypsl, GaKThl, TEOPEMBI Kypca 1
CTepEOMETPUH

33 HroroBast KoHTpoIbHAs paboTa

34 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMATH3aIUsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






