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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomeTpus» 0a30BOr0 YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEIBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMs] T€OMETPUU B HANpPaBICHUU JMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEACTABICHUNA O CYHIHOCTH W IPOMCXOXKICHHH T'€OMETPHUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATbHOTO M HACATBHOI0, XapaKTepe OTPaKECHUS
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
y4alluxcsi, a TaKXe KadeCTB MBIIUICHUS, HEOOXOJUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYyYHOM HAIIPaBJICHHOCTH, TAK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJB3YIOTCS IPU PEIICHUH 3a]a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATeNbHOCTH yenoBeka. OpueHTalusl 4yeloBeKa BO BPEMEHHU U
OPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLUATBHOro ObITHs, (opMma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOI'O IMO3HAHUS W aKTUBHOIO
npeoOpa3oBaHusi  AecTBUTEIbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIETCA OJHMM U3 MPO(EeCCHOHAIBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyasbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

[lens ocBoeHus mporpammbl yueOHoro kKypca «I'eomerpusi» Ha 0a3zoBOM
ypoBHE 00y4deHuss — oOmeo0pa3oBaTebHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcs  4epe3  0oOecrneueHHe  BO3MOXXHOCTH  MPUOOpPETEHUsS |
VCIOJIb30BAHUSA CUCTEMATHYECKUX TEOMETPUUYECKUX 3HAHUM U JCUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TTPOIOJDKEHHST 00pa30BaHus
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
co crnenudUKoil TreoMeTpur W HEOOXOAMMBIE JUIsl >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €ClIi B JajbHEHIIIEM BO3HHKHET HEOOXOIWMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHre TPEACTaBICHHS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIe SIBJICHUSI OKPYKAIOIIETO MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OIEPUPOBATH OCHOBHBIMU MOHSATHUSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHWEC QJITOPUTMAMH  PCIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHWE yMEHHS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeIbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ M TBOPYECKHMX  CIOCOOHOCTEH
OoO0yJarouuxcs, TO3HABaTEIIbHOM  aKTHBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
r€OMETPUU: YMEHHUE PpacCllO3HABaThb IPOSBJICHHUS TE€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapaTr i1 PEUIeHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hauyalle €ro u3y4YeHus 3a7ad, pelaeMbIX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUSA, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUUYECKHUE 3HAHUS MMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 Ha  OIEPUPOBAHHE
IpOoCTpaHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYECHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoOBHBIE cojiepxaTrelibHble TUHUU Kypca «I'eomerpunm» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPJIMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJbKO II0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
oOydJeHHs Ha YPOBHE CpeHEro 0o0Iero 0opa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHUSIMU U HABBIKAMH OCYIIECTBISJIOCH MOCIEN0BATENbHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
O0LIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHHN 00YYarolUXCs, pacuiupss u
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSATUA  cTepeoMeTpuu. Touka, mpsamasi, IMIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUSA U3 HUX.

B3anmMHOe pacnosiokeHue TNpAMBIX B IPOCTPAHCTBE: NEPECEKAOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IMApPAJUICIbHBIE MPSIMbIE B MPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuieNibHbIX  miiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE GUTYpPHl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA TMPSAMOM M TUIOCKOCTH, TE€OopeMa O MNpsIMOH
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSHUE
OT TMNpsAMOM 10  TUIOCKOCTH,  MpOeKIus  (Gurypel Ha  IUIOCKOCTD.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IToHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKM; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU M OCHOBAHUS MPHU3MBI; MIpsiMasi U HaKJIOHHAsSI MPU3MBbL; OOKOBasi U
MOJIHAas MMOBEPXHOCTh MIPU3MBL. [lapannenenunen, MPSIMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE MUPaMUJIb; OOKOBAS U MOJHAS TOBEPXHOCTh MUPAMHUJIbL; MPABUIIbHAS U
yceu€HHas MUpaMHIa. OJEMEHThl MNpu3Mbl U nupamuabl. lIpaBuinbHbIE
MHOTOTPaHHUKHU: MOHSATHE MPABWJIBHOTO MHOTOTPAaHHHMKA; MpaBWIbHAS MpU3Ma U
MpaBWIbHAS THUPAMUIA; MPABWIbHASA TPEYrojbHAs MNHUPAMUIA W MPABUIIbHBIN
TeTpadap; Kyo0. IlpencraBienne o TPaBUIBHBIX MHOTOI'PAHHUKAX: OKTadIp,
noaeka’aAp v ukocaxap. CedueHus Npu3Mbl U MTUPAMHUJIbL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUAaX, MapajUieIenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOAJb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPHU3MBI.
[Inomanes OOKOBOW MOBEPXHOCTHM U TOBEPXHOCTH MPABWIBHON MHUPaMUJIBbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3zyrormiue UWIMHIPUYECKON
IIOBEPXHOCTH, OCh UWJIMHIAPUYECKOM NOBEPXHOCTH. llunmmHap: oOcHOBaHWS W
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepXHOCTH. KoHyc: ocHOBaHUE U BeplilinHa, 00pa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3aumHoe pacnonokenue cdepsl U TI0CKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
JI0aab cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TeEJO
BpaIlCHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA HAa 4ucio. Pasnoxenue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. llpaBusio mnapauienenunena. Pemenwe 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM ¢ BekTopamu. IlpsmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimme 3agaun B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHUS MPOrpaMMbl y4eOHOro MpeaMera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPask/IaHCKON MJIEHTUYHOCTH, YBAKEHHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKMX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoja;

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOT'O C TTPAKTUYECKUM NPUMEHECHUEM JOCTIKCHUA HAYKH M JACATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TIOCTPOSCHNE YCTOWIMBOTO OYIYIIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYCCKUM OTHOIIICHUEM K MHUPY, BKIIOUas ICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHnu, pacCcyXacHUN;
BOCIPUHUMUYUBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHKE:

chOpPMUPOBAHHOCTBIO YMEHUS TPUMCHSAThH MAaTEMAaTHUYECKUE 3HAHHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT/IbIXA, peryisipHas busnueckas aKTUBHOCTB); buznueckoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/T0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYZly, OCOBHAHHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
pa3nuyHbiM  chepaM  MpPO(EeCCHOHATBHOM  JESATENbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW U €€ NPUIIOKEHHUSIMU, YMEHHEM COBEpUIaTh OCO3HAHHBIM BHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEHIEHUU MPAKTUYECKUX 337a4 MAaTEMaTUUECKON HAPaBIE€HHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd ¥ MaTeMaTU4YeCKOM KYJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  noznaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYeccos ooyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJyCcarowjeeo  Mupa;  NpuMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpesesieHus]  MOHSATUW; yCTAHABIMBATh  CYIIECTBEHHBIA  MpPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIBIITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKJIIOUCHHM 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMpATH CMOCOO perieHus: y4eOHOW 3amadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopmMynmupoBaTh BOMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE, MPOOIEeMY,
yCTaHaBJMBaTh MCKOMOE W  JaHHoe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJIICHUS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKITY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IIPOIIECCa, a TaK)KE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh UH(OpPMAIMIO U3  MCTOYHUKOB  PAJNIUYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanvuvie KOMMYHUKAmMUGHble Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIIPUHUMATh ¥  (OPMYIHPOBATh CYXKIEHHUS B COOTBETCTBUH C
YCIOBUSIMHU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TIO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATh [OJIyYE€HHBIN pe3yJIbTaT;

B X0/1€ 00CYXACHHUS 337aBaTh BOMPOCHI 110 CYIIECTBY 00CYX1aeMON TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh WU, HALIEJICHHbBIE HA MMOMCK
pELIEHUs; COMOCTABJIATh CBOM CYXICHHUS C CYXKICHHSIMH JPYIHX
Y4aCTHUKOB JMAajora, OOHAPYKHUBATh pasziMuhe W CXOACTBO MO3UIUH; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pEIICHWs  3aJadd,  OKCIICPHUMEHTA,
UCCIICZIOBAHUS,  TPOEKTa;  CAMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JIESTEIbHOCTH, IUIAHUPOBATh OPraHU3alMI COBMECTHOU
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE ILITYPMbD» W HHBIE); BBIIOJHATH CBOK YacTb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMU IIO3HABaTeJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpPU PEUICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKEHHUSA PE3YJIbTATOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSIMU: MAPAIETBHOCTD U NEPHEHAUKYISIPHOCTH MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOTO YIJia; rpajycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TOHSTHSMU: MHOTOIPAHHUK, BBIMYKJIBIM U  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPAHHUKOB (TIUpaMuia; IpU3Ma,
IPSAMOYTOJIbHBIN TapaIesICIIe ], Ky0).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUS CEYSHUH, UCTIONB3YS METO/I CIIE/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXKJIEHHE TE€OMETPUUECKUX BEJIMYHMH MO0 00pa3iiaM WiH
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHHE TEOMETPUUYECKUX BEIIMYUH M0 00pa3iaM UiH
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTHYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOIIAN MOBEPXHOCTEW MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, IPEeANnoaraolrx HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE IIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONMY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IOHATHSA B NPOLIECCE ITOMCKA PEIICHUS
MaTeMaTuyecku CGOpPMYJIMPOBAaHHOM MpoOJeMbl, MOIEIUPOBATh pPealbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IMJIMHIPUYECKAsT TOBEPXHOCTh, O0Opa3yroImue
HWIMHIPUYECKON  TTOBEPXHOCTH, 100701070501 (oX KOHHMYECKas TOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHITH CITOCOOBI TTOJIYYEHHUS TEJT BPAILICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHITUAMU: IAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHWE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beuucnare  o0bEMBI M IUIOHMIQAM  TMOBEPXHOCTEH  TeNl  BpaIllCHHS,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAICHUS.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH U 00BbEMaMuU
IIOJOOHBIX TEI.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BrekaTh, WHTEPOPETUPOBATH U NPeoOpa3oBbIBaTh HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaaroT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumensaTy reomerpuueckue (HakTbl Ji PEIICHUsS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemarp 3amaum  Ha J0KA3aTelbCTBO MATEMATUYECKUX OTHOIIEHUM U
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM UM alrOpUTMaM, MPUMEHSI
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAallHOHHBIE CHCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ad.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh MONYYEHHBIE 3HAHWS HAa NPAKTHKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HU3YYECHHBIE IOHATHS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJACHUEM T€OMETPUUECKNX BETUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 BBeznenune B crepeomMeTpHio 10 0 0 POII
) IIpssiMble U MIIOCKOCTH B l'IpOCTpaHCTBe.U 12 1 0 PELLL Pewry EI
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
3 HepneHz[mfynﬂpHOCTL IPSMBIX U 12 0 0 PELLL Pemy EI'
IUIOCKOCTEH
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1 0 PEIII, Pemry EI'D
5 MHororpaHHHKH 11 1 0 PEI, Pemy EI'D
6 O6BbEMBI MHOT OTPaHHUKOB 9 1 0 PEI, Pemry EI'D
7 [ToBTOpEHHUE: CeueHUs, pACCTOSHUS U YTJIbI 4 1 0 PEI, Pemy EI'D
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )

NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC

padoThI padoThI
pecypchbl

Tena Bpaienus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 1

cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbele
padoThI padoThI pecypent
OCHOBHBIE MTOHSTUSI CTEPEOMETPHH: TOYKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
1 [TpaBuna n300pakeHus Ha PUCYHKaX: 1 0 0 PEILI, Pemry EI'D
M300pakeHUs MII0CKOCTEH, MapaiaenbHbIX
MPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
2 ITonsTHs: nepecekarImuecs IIOCKOCTH 1 0 0 PEIII, Pemry EI'D
3 [TonsTus: mepecekaronmecs npsamas u 1 0 0 PELLL Pery EI'
TIOCKOCTh
3HAKOMCTBO C MHOI'OTpaHHUKaMH,
4 M300pa)KeHNE MHOTOTPAHHUKOB Ha 1 0 0 PELI, Pemy EI'D
PHCYHKaX, Ha TPOCKIIMOHHBIX YePTEkKax
5 Haqam,ﬁme CBEICHHS O Ky0e U mupamue, 1 0 0 PELLL Pemy EI
UX Pa3BEPTKH M MOJICITH.
6 CeueHust MHOT OT'PaHHHKOB 1 0 0
[TonsiTre 00 akcuoMaTUYECKOM
7 MOCTPOCHUU CTEPEOMETPHHU: aKCHOMBI 1 0 0
CTepEOMETPHH
[ToHsTHE 00 AaKCHOMATUYECKOM
8 MOCTPOEHUU CTEPEOMETPHH: CICICTBHS U3 1 0 0
aKCHOM
9 [ToHsATHE 00 AKCHOMATUYECKOM 1 0 0




MOCTPOCHUU CTEPCOMETPHUU: AKCUOMBI
CTCPCOMETPUHN U CIICACTBUA U3 HUX

[ToHsATHE 00 aKCHOMATHYECKOM

10 MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CIICACTBUS U3 HUX
B3anMHoOe pacrnoioXeHune npsiMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOIINECH,
napajsieNibHble U CKPEIIMBAIOIIHECS
npsiMbIe
[TapannenbHOCTh NPSMBIX U IJIOCKOCTEH B

12 IPOCTPAHCTBE: NMapaljelbHbIC NPSIMbIE B
IPOCTPAHCTBE; NapaljeIbHOCTh TPEX
HPSMBIX
[TapannensHOCTh MPSIMBIX U TIOCKOCTEH B

13 npoctpaHcTBe: [lapamiensHOCTh TPsIMO U
IJIOCKOCTH

14 Yriasl ¢ coHanpaBiIEHHBIMU CTOPOHAMHU

15 VYol MeX1y MPSIMBIMHU B IIPOCTPAHCTBE

16 Yron Mexay IpsSMBIMU B IPOCTPAHCTBE

17 [TapayenbHOCTB INIOCKOCTEH:
napaiesbHbIe MII0CKOCTH

18 CBoiicTBa napaieabHbIX INIOCKOCTEH
[TpocTeiine npocTpaHCTBEHHbIE GUTYPBI

19 Ha TUIOCKOCTH: TETPadIp, KyO,
napasuiesenumne;y

20 [TocTpoeHue ceueHuit

21 ITocTpoenue ceuenuit

22 KonTtponwsHas padora o reme "[Ipsmbie u




IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH"

23

[lepneHIMKYISIPHOCTD IPSIMON 1
IJIOCKOCTHU: NMEPIEHANKYJIISIPHBIE IPSIMBIC B
IIPOCTPaHCTBE

24

IIpsimble nmapasnienbHbIe U
MIEPIICHIUKYJIIPHBIE K IITIOCKOCTH

25

HpHMBIe mapaJyiCJIbHbIC U
NEPINCHAUKYJIAPHBIC K IIJIOCKOCTH

26

IIpu3HaK nepreHIuKyJIIpHOCTH NPSIMON U
IJIOCKOCTH

27

[Tpu3HaK meprneHANKyISPHOCTH MPSIMOU U
MJIOCKOCTH

28

Teopema o npsAMoi neprneHANKYISIPHON
IJIOCKOCTH

29

Teopema o npsiIMOIl EPIIEHAUKYIISIPHOU
IJIOCKOCTH

30

Teopema 0 psIMON NEPIIEH UK YIISIPHON
MJIOCKOCTH

31

[lepnieHIMKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IJIOCKOCTH

32

[leprieHUKyNSIp U HAKJIOHHBIE: PACCTOSHUE
OT IPSIMOM 10 MJIOCKOCTH

33

[leprieH UK yISIp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH /10 INIOCKOCTH, PACCTOSIHUE OT
NpAMOH JI0 TIIIOCKOCTH

34

[leprieHIUKYSIp M HAKJIOHHBIE: PACCTOSHUE
OT TOYKH /10 INTIOCKOCTH, PACCTOSIHUE OT




IPSIMOM 10 TUIOCKOCTH

Yriasl B IpPOCTPAHCTBE: YIOJI MEXIY

35 MPSIMOM U MIIOCKOCTBIO

36 JIByrpaHHBIN YroJl, JINHEWHBINA Yo
JBYTPaHHOI'O yIJa

37 JIByrpaHHbIN yroJ, JUHEHHBIN Yol
JBYTPAHHOTO yTja

38 IlepnieHAMKYJISIPHOCTD IIIIOCKOCTEN

39 ITpru3Hak nepneHauKyJIIpHOCTH IBYX
IJI0CKOCTEN
IlepnieH IMKYIISIPHOCTD IIOCKOCTEHN:

40 IIPU3HAK MEPIEHIUKYIAPHOCTH JBYX
IUIOCKOCTEN

41 Teopema o TpEX MepreHIUKYyIIpax

42 Teopema 0 TpEX NeprneHuKyIspax

43 Teopema o TpEX MepreHAUKYyIsIpax
KonrtponeHas pabora no reMmam

44 "IlepneHANKYISIPHOCTD IPSMBIX U
nockocTer" u "YTIibl MeXay NpsIMBIMU U
IJIOCKOCTAMHU"
ITonsiTME MHOTOT'paHHHKA, OCHOBHBIE

45 3JIEMEHTBI MHOI' OTPAHHMKA, BBITYKIIBIE U
HEBBIITYKJIbl€ MHOIOTPAHHUKH; pa3BEPTKa
MHOT'OIpaHHUKA
IIpu3ma: N-yronpHas npu3Ma; 'paHy u

46 OCHOBAHMS MPU3MBI; IPAMasi 1 HAKJIOHHAS

pU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTb
MIPU3MBI




47

[Tapamnenenunen, npsMOYyroIbHBIN
mapauiCCinuIca u €ro CBOMCTBa

48

[Inpamupaa: N-yronapHas nupamuaa, FpaHu v
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOTHAs
[IOBEPXHOCThb MUPAMU/IBL; IPABUIIbHAS U
yced€HHas nmupamuaa

49

[TpaBuIbHBIE MHOTOT' PAHHUKH: TIOHATHE
NPaBUIBHOT O MHOTOT'PAaHHHKA; TPABUIIbHAS
npu3Ma 1 paBUIbHAS TUPAMHJIA;
NpaBUJIbHAS TPEYTOJbHAS MHPAMHIA H
IIPaBWIBHBIA TETpasap; KyO

50

[IpencraBieHne 0 MPaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3JIp, NOACKAdAP U
HUKOCadIP.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IPSAMOM, MJIOCKOCTH.
DJIeMEHThl CHMMETPHUH B MU PAMUIAX,
napajuieenunenax, IpaBuIbHbIX
MHOTOI'PaHHHKAX

52

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB:
pEOpa, TuaroHayu, yribl

53

[Tnomaas 0OKOBOM MOBEPXHOCTU U TIOJIHON
MOBEPXHOCTH MPSIMOU MPU3MBI, TUTOIIATH
OCHOBaHMH, TeOpeMa 0 OOKOBOMA
MTOBEPXHOCTH MPSIMOU MPU3MBI

o4

[Tnomaas O0KOBOW MOBEPXHOCTH U
MTOBEPXHOCTH ITPABUIBHON MTHPAMUJIBI,
TeopeMa O TUIOIIau OOKOBOM MOBEPXHOCTH
YCE€4EHHOM NUPaMUIbI




55 KonTponsHas pabora o reme 1 1 0
"MHororpaHHUKH"
56 [Tonsitre 06 00BEME 1 0 0
57 OO0BEM TUpaMUIbI 1 0 0
58 O0BEM MUpaMuIbI 1 0 0
59 O0BEM nUpaMuIbI 1 0 0
60 O0BEM MUpaMuIbI 1 0 0
61 O0BEM pU3MEI 1 0 0
62 O0BEM NPU3MBI 1 0 0
63 O0BEM TPU3MBI 1 0 0
64 KonTponbHas pa6”0Ta 1o Teme "O0BEMBI 1 1 0
MHOTOTPaHHHUKOB
[ToBTOpenue, 0000IICHNE CHCTEMAaTH3AIUS
65 3Hanuil. [loctpoeHue ceueHuii B 1 0 0
MHOTOTPaHHHKE
[ToBTOpEeHUE, 0000IICHHE CHCTEMATH3AIUS
3HaHUU. BeluucIeHNEe pacCTOSHUN: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH /10 TIPSIMOM, OT 1 0 0
TOYKH JO TIIIOCKOCTH, MEXITY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU
67 Hrorosasi KOHTpOJIbHAS paboTa 1 1 0
[ToBTOpeHue, 06001IEHNE cUCTEMaTU3aIHs
3HaHUU. BeluncieHne yrios: Mexay
68 CKPENIMBAIOIIUMHUCS ITPSIMBIMH, MEXIY 1 0 0
MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJI0B MEXAY TUIOCKOCTSAMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME




11 KUIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

Cdepa u map: neHTp, paguyc, AHaMeTp;
IUIOIIA/b IIOBEPXHOCTH Cephl

B3aumnoe pacrnosioxxenue chepsl u
IIJIOCKOCTH, KacaTCJIbHas IIJIOCKOCTDh K
cdepe; miomanb chepsl

N3o6pakenue cdepsl, mapa Ha
mwrockoctu. CeyeHus mapa

HI/IJ’H/IHZ[pI/I‘ICCKaﬂ MMOBCPXHOCTD,
00pa3yromue MIINHIPUYECK O
IOBCPXHOCTHU, OCb L[I/IJII/IHIIpPIquKOP'I
TIOBEPXHOCTHU

Humusap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolas u OcCh;
IUIONIAIsL OOKOBOU M IOJIHON
MOBEPXHOCTH

N3o00paxenne MUIMHIPA HA TUIOCKOCTH.
Pazeéprka nnmmuapa. Ceuenus

nUIUHApPA (TUIOCKOCTHIO, MapasiebHON
WJIH TISPIICHIUKYJISIPHOM OCH IIAJIMHJIPA)

Konunueckasi moBepXHOCTh, 00pa3yromme
KOHMYECKOH TTOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHue U BepIIMHA,

8 oOpa3yromias U 0Ch; MIoaab 0OKOBOH U
TOJTHOM MOBEPXHOCTHU
Yceu€HHbIN KOHYC: 00pa3yroume u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3o6pakeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIII0CKOCTRIO, TapaIebHON
OCHOBAHMHIO, U TNIOCKOCTBIO, IPOXO/SIIICH
yepe3 BEPILUHY)

11 Kombunanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHMK, ONUCaHHBINA OKOJIO

12 cdepsl; cepa, BOUCaHHAS B
MHOTOT'PaHHHK UJIM B TE€JIO BPAIICHUS

13 [Tonsitne 06 00BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TET

14 O0BéM mmmMHIpa, KOHYCca

15 O0bEM mapa u mionaab chepot
[Tono6HBIE TeNla B TPOCTPAHCTBE.

16 CooTHolIeHUsT MEXY TIOIAISIMU
IIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TeI

17 KonTtponbsHas padora o Temam "Tena
Bpamienus" u "O0bembl Ten"

18 BekTop Ha IIIOCKOCTH U B TPOCTPAHCTBE

19 CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxenue BekTopa o Tpém
HEKOMILUIaHApHBIM BekTOopaM. [IpaBuiio
napajuiesenunena

22

Pemrenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM IIPABUII IEHCTBUH C
BEKTOpaMU

23

[IpsimoyrosbHas cucTemMa KOOpAUHAT B
npoctpancTBe. KoopauHate! BekTopa.
[Ipocreiimme 3a1aun B KOOPAUHATAX

24

VYroa mexay BekTopamu. CkassipHOe
MPOU3BEJCHUE BEKTOPOB

25

Beruucnenne yriioB Mexay NpsMbIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIA METO/ TTpU
pELIEHNH Te€OMETPUUYECKUX 3a]1a4

27

KonTtponwsHas pabora o teme "BekTopsl
1 KOOpAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, o6o0LIEHNE 1
cucremMatu3anus 3HaHuii. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUIAHUMETPUU

29

[ToBTOpenue, 0600IeHHE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, paKTel, TEOPEMBI Kypca
MIJIAHUMETPUH

30

[ToBTOpEHue, o60b6IICHUE U
CHUCTEMATHU3AlMs 3HAHUN. 3a1aun
TJTAHUMETPUH U METOBI UX PEIICHUS




[ToBTOpEHue, 06001IeHNE U

31 cucTeMaTU3anus 3HaHUH. 3amauu 1
TJTAHUMETPUU U METOABI UX PEIICHUS
[ToBTOpeHue, 0600IICHHE U

39 cucreMaTtu3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, paxkTel, TEOpEMBbI Kypca
CTePEOMETPHH

33 HTorosast KOHTposbHAs paboTa 1

34 [ToBTOpEHUE, 0000IICHHE 1 1
cHCcTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






