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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACATBHOT0, XapakTepe OTPaKEeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ KayeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOI0 LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3NKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCA



OIHUM U3 MpOo(ecCHOHAIbHO BAXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOy4aromuxcs yepe3 ooecrneueHrue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUW ©W  JCHUCTBHH, CHenu(pUIHBIX
TE€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO NPOJOIDKEHHS 00pa3oBaHUA IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIOJIH30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoMm, oOydaroniygecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
crnenuQpuKoil reoMeTprun U HeoOXOUMBbIE JUISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro0, oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHI0 OoJjiee rTy0oKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJITYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHE MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmMHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUMH, KPUTUYHOCTH
MBIIUICHHUS;



e (dopmupoBanue GyHKIMOHAIBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U MpPU U3YYEHUU
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIMpPOBaTh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
FEOMETPUYECKHE MOJIETH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBINIICHHUS,
CTUMYJIUPYET POTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYECHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCA 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHIX OTBJICUYEHHUS OT HAIJISIHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B NPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenesnseTcs He TOIbKO 110 COAEPKATEIbHBIM JIMHUSAM, HO U 10 TOAaM 00y4eHHUs
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuyieJibHble M CKpelmuBarommecs npsMbele. [lapamnenbHOCTh NPSMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocteit. [IpocTeiime mpocTpancTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]]; HOCTPOEHUE CEUEHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W IEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOM TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MNPSIMOU U
IUIOCKOCThIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TUTOCKOCTH, MMPOEKIUs (PUTYPHI Ha TIIOCKOCTH. [leprneHauKyIsspHOCTD
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbHAS U
yceu€HHasi nupamMuga. OIJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [OuMaroHai, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 00 o0béme. O0BEM NUpamMuIbl, IPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KJTACC

Tesia Bpalenus

[unuHapuyeckas MTOBEPXHOCTb, oOpasytoiiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIas W OCh, IUIONIAJAb OOKOBOW W TOJHON
NIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OcHOBaHME U BepIirHa, o0Opasyroias
¥ OCh; TTOTIA1b OOKOBOM M TIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yroiue
U BBICOTA; OCHOBaHMS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
I01aab chephl.

N306paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHUCAHHBIN
okoJio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJIM TEJIO BpPaIeHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO TMapajienenumnesa u ciaeactsus u3 He€. OO0BbEM LWIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus muMHpa (MapavieabHo U MEPIEeHIUKYIISIPHO OCH), CEUECHUS KOHYyCa
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxkeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsamoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJsSIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro THpeaMera
«MaremaTuka» XapaKTEpU3YHOTCH:

I'paxxpanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXIaHCKOTO oOmecTBa (BHIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aUMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPaXKIAHCKON UACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY U HACTOAIIEMY POCCHICKON MaTEMAaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOTO C IMPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUIN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIMTaHue:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTE, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCIIEKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

Dusuyeckoe BOCIUTAHKE:

c(OpPMUPOBAHHOCTBIO yMEHHUS TPHUMEHATH MAaTeMaTUYeCKHEe 3HAaHUS B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pOBBIO (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U
OTJIbIXa, peryJigpHas pu3nuecKasi akTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATH OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHMUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUMX 3HAHWM ISl PEIICHUs 3a]a4 B
00J1acTH OKPYKaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TOCTYIIKOB 1 OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYECKOM MesATEeNbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M MCCIEI0BATEIBCKYIO JIESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAouje2o0  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble JJornueckue geiicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHIECKUX
OOBEKTOB, TMOHSATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOTO aHAIIN3A,



BOCIIPUHUMATh, (OPMYJIUpPOBaTH U  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

BBISIBISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3H U
NpOTUBOpEYHs B (aKTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aK/IIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHIYECKUX
YTBEPXKACHUMA (MIPsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpAaTh Hamboyiee MOAXOASAIMUNA C YUETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBareLCKHe 1elCTBUA:

WCITOJI30BATh BOTIPOCKHI KaK MCCIIEIOBATEIHCKAM WHCTPYMEHT IO3HAHMS,
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE, MpodiIeMy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
oObeKTa, SBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBHIBOJBI TIO pe3yIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

BBISIBJIATH Je(UIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U IS PELLICHUS 3a]1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMuYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH Iparueck;

OLICHUBATh HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEJILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMB COYUATILHBIX HABLIKOB 00VUAIOUUXCAL.
OO01menue:

BOCIPUHUMATh U (hOPMYJIMPOBATh CY>KJIEHUS B COOTBETCTBHUHU C YCIOBUSIMHU
Y LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO XOIy PELICHUs
3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B X0/ 00CYKJEHUS 3a7]aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
npo0JieMbl, peniaeMoi 3a/1a4uM, BbICKAa3bIBaTh MJI€U, HALICJIEHHbIE HAa TIOUCK
peUIeHHUs; CONOCTABIATh CBOM CYXACHHMS C CYXACHUAMU JAPYTIHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3Myle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,;
IPEACTABIATh  pPE3yJIbTaTbl  PEIICHMs  3aJadd,  JIKCIIEPUMEHTa,
UCCIIEJOBaHMsI, IPOEKTA; CAMOCTOSITENIbHO BBIOMPATh (JOpMAT BBICTYIUIEHHUS
¢ y4€TOM 3aJa4 MPEe3eHTAIMN U OCOOCHHOCTEHN ay JUTOPHH.

CoTpynHuvecTBO:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThl TpW penieHnyd y4eOHBIX 3aaad; MPUHUMATh IIEIb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE MITYPMBD) W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBU.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJICTh HAaBBIKAMU I103HABATEJIbHOM pe(bJICKCI/II/I KaK OCO3HaHHA
COBCpHIACMBIX JICUCTBUN M MBICIIMTEIbHBIX MponecCCoOB, UX PC3YJIbTATOB,
BIaaCThb crocodbaMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPpOICCCa U pC3yJibTaTa
PCHICHHUA MaTEMaTHYE€CKOMN 3aaa4u,



e TPEABHUAETH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [P PELICHUN 3a1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTUXKEHUs PE3yJbTaTOB JECATEIBHOCTH,
HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATP AKCHOMBI CTEPEOMETPUU M CIIEACTBUS W3 HUX MPU PELICHUH
FeOMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JBYTPAHHBIM yTOJ, TPaHW ABYIPAaHHOIO YIJIA,
pebpo ABYTpaHHOTO YTiia; JIMHEWHBIM yroj ABYIPAHHOTO YyIJIa; TpajlycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOI'PAaHHUKA, MPABUJIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJBI MHOTOIPAaHHUKOB (MHUpamMuia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUSI JUIS
knaccuukanuy  (BBITyKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh NOHATUSIMU: CEKYIIAS MJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TTOCTPOCHUS CEUYEHUM, UCTIONB3YSI METO/ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaXOXKJACHUE T€OMETPUUYECKUX BEJIMUMH MO0 00pa3iaM WiH
aNrOpUTMaM, IIPUMEHSSI W3BECTHBIC AQHAJUTHUYECKHE METOABl IIPU PEUICHUU
CTaHJAPTHBIX MATEMAaTHUYECKHUX 3a/1a4 HA BBIUMCIIEHUE PACCTOSHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JO NOPSMOW, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPENIMBAIOIINUMUCS PSMBIMHU.

Pemiath 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO0 00pa3iaM WiH
aNrOpUTMaM, IIPUMEHSSI W3BECTHBIC AQHAJUTHUYECKUE METOABl IIPU PEUICHUU



CTAaHIApPTHBIX  MaTeMaTHYeCKHMX 3a/Jady Ha  BBIYUCIEHHUE YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI M MJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
NUpPaMKJIa) C IPUMEHEHUEM (POPMYJT; BBIUUCIATH COOTHOLLEHUS MEX 1Y IIOLIAIIMU
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE; ILIEHTP, OCh WU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HMHOOPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha 4epTexKax U
pPHUCYHKaXx.

[TpumensTh reomeTpudeckue (HakThl AJI pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPEIO0JIaraoINX HECKOJIBKO IIar0B PEIIECHUS, €CIIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOU (hopme.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEphl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

ITpuMeHsTh MOJIy4eHHbIE 3HAHUS Ha IMPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC
CUTyallkd M TPHUMEHATb HU3yYEHHbIE MOHITHS B IMPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEabHBIC
CUTyallud Ha A3BIKE TE€OMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, amapara ajireopsl; pemarb
IPAKTUYECKUE 33]1a4M, CBA3aHHbIC C HAXOKJEHUEM I€OMETPUUECKUX BEIMUNH.

11 KJTACC

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yromiue
WIMHIPUYECKON MOBEPXHOCTHU; HIMIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIime
KOHUYECKOW NOBEPXHOCTHU, KOHYC; CepruecKas IOBEPXHOCTb.

PacnioznaBath Tena BpaieHus (LMIMHAP, KOHYC, cepa u 1map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILlEHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CErMEHTA; IIApOBOW CJOH, OCHOBAaHUE ILIAPOBOI0O CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnate  00bEMBI M MJIOIIAQAM  TMOBEPXHOCTEH TeN  BpaIEHUS,
Tr€OMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYI.

OmneprpoBaTh NOHATUSAMU: MHOTOTPaHHUK, BIIUCAHHBINA B CPepy U ONMUCAHHBIN
0Ko0J10 cepsl; chepa, BMCaHHAs B MHOTOTPAHHUK WJIN TEJIO BpALLEHUS.



BblyncnaTe COOTHOLIEHUS! MEXIY IUIOMIAAIMU MOBEPXHOCTEH U 00BEMaMH
0/TOOHBIX TEJI.

N3o00paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLECHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha 4epTEKaxX U
PHUCYHKaXx.

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMmeHsTh IpaBUIIO Napajlieienuea.

OmneprpoBaTh NOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

ITpumensTh reomeTpudeckue (pakThl AJ1s1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IPEO0JIaratoIuX HECKOJIBKO 11ar0B PEILIEHUs, €CJIU YCIOBUS IPUMEHEHUS 33/1aHbl
B SIBHOH (hopme.

Pematps mpocreiinine reoMeTpuuecKHe 3aadydl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemare 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0Xk/I€HNE F€OMETPUUECKUX BEJIUYMH 110 00pa3laM WM aJlrOpuTMaM, IPUMEHss
M3BECTHBIC METO/IbI PU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTh HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh PEaJbHBIC
CUTyallkd M TPHUMEHATh HU3yYEHHbIE MOHITHS B TMPOIECCE MOHMCKA PEIICHUs
MaTeMaTHYeCKU C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJIbHBIC
CUTyallud Ha A3bIKE TIE€OMETPUHM, UCCIEAOBaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, ammapara ajireopsl; pemarb
NPaKTHUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKICHUEM I€OMETPUUECKUX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
n/n NPOrpamMMbl Bcero Konrpoatubie o0pa3oBaTe/bHbIE PecypChbl
padoThI
1 BBeneHue B cTepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MJIOCKOCTEN
3 HepneH):[mfynﬂpHOCTb MPSIMBIX U 12
MJI0CKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne n/m KonTtpoabHubie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Tena Bpaienus 12
2 OOBEMEBI TET 5 1
BekTopsl 1 KOOpIMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpenue, o600IIEeHNE, 7 |
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
uugpoBbIe
Nen/m Tema ypoka KonTtpoJsbHbie p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOYKA,
mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TpaBwiia n300paxxeHus Ha PUCYHKAX:
M300paXeHUS TIOCKOCTEH, TapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IousTns: MNEPECCKAIHECH IIIIOCKOCTH,
nepeceKarommecs npamas 1 rnioCKOCTb

[lonsTHs: MNEPECCKAIHECH IIIIOCKOCTH,
MEpECCKArIMECS IpAaMas U IMI0CKOCTb

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKaX

HauanbHble cBefieHUs 0 KyOe U MUpaMu/e,
uX pa3BEépTkU U Moaenu. CeueHus
MHOTI'OTDaHHUKOB

HauanpHbie cBeienns o ky0e u mupamuse,
uX pa3BEéPTKH U Mozenu. CedeHust
MHOT'OTPaHHUKOB

[ToHsATHE 00 AKCHOMATUYECKOM MTOCTPOCHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX




[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B
11 MPOCTPAHCTBE: MEPECEKAIOIINECH,
napaJjuleNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapaljiesibHbIE MPSMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
[TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B
13 npoctpanctse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH
14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMH
15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE
16 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE
17 [TapannenbHOCTh MIOCKOCTEM:
napauieNbHbIE II0CKOCTH
18 CaolicTBa napamienbHbIX MNIOCKOCTEN
[Ipocreiimme MpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: T€TPadap, KyO,

MapajienenuIe]




20

[Toctpoenue ceuenunit

21 [TocTpoenue ceuenunit
KonTpomnpHas pabota o Teme "IIpsimbie u

22 TJTIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN"
IlepneHUKyYIAPHOCTD NPSAMOU U

23 IJIOCKOCTH: IEPIEHANKYIIIPHBIE IPSIMbIE B
MIPOCTPAHCTBE

24 [IpsiMble napasenbHele U
MEPIEHIUKYIISIPHBIE K INIOCKOCTU

)5 [Ipsimbie napauiebHbIE U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

)3 Teopema o psIMON MEPIICHANKYISIPHON
IIJIOCKOCTH

79 Teopema o0 IpsIMOi NEPIIEH IUKYJIIPHON
IJIOCKOCTH

30 Teopema o psIMON MEPIICHANKYISIPHON
IJIOCKOCTH
[lepneHquKyasip U HAKIOHHBIE: PACCTOSIHHUE

31 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH
[lepnieHIUKyIsp ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT

NPAMOM 10 MIIOCKOCTH




[lepnenuKkymsip U HAKIOHHBIE: PACCTOSIHUE

33 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH
[lepnieHIUMKyIsp ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IJIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOi
U TUIOCKOCTBIO

36 JIByrpaHHbIN yTOJI, TUHEWHBIA YToJ
JBYTPAHHOIO yTIJia

37 JIByTpaHHBIN yroJl, TUHEHHBIN Yroil
JIBYTPAHHOTO yTIiia

18 [TeprieHAMKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEePHNEHIUKYISIPHOCTU JBYX INIOCKOCTEN

19 [TeprieHAMKYIAPHOCTD MIOCKOCTEMN: MPU3HAK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN

40 IlepnieH IUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
MEePHIEHIUKYISIPHOCTU JBYX INIOCKOCTEN

41 Teopema o TpEX mepHeHIuKyIsIpax

42 Teopema o0 TpEX nepHeHANKYISAPAX

43 Teopema o TpEX mepHeHIuKyIsIpax
KontponbHas paboTa mo TeMam

44 "TlepnieHUKYJISIPHOCTH MPSMBIX U
mrockocteil”" u "YTael Mexay NpsIMbIMU U
mIockocTsMu"

45 [TonsiTie MHOTOrpaHHUKA, OCHOBHbBIE

OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U




HCBBLIITYKJIBIC MHOT'OT'PAHHUKH, pa3B'épTKa
MHOIr'OrpaHHuKa

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsiMasi ¥ HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAs TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpssMOyToJIbHbBIN
MapajuieNenuIie]l U ero CBOMCTBa

48

[Inpamuja: n-yrojapHas NUpaMuia, TpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBas U MOJHAsS
ITOBEPXHOCTh MUPAMU/IbI; IPABUIIBHAS U
ycedu€HHas mupamMuia

49

[IpaBuiIbHBIE MHOTOTPaHHUKH: TOHSATHE
MPaBIWJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
npu3Ma u npaBujIbHas MUPaAMUAA;
MpaBWJIbHAS TPEYrojbHas MUpaMuja u
MIPaBWIbHBIN TeTpa’ip; KyO

50

[Ipencrarnenue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKa AP U
HUKOCadIP.

51

Brruncnenue 31eMeEHTOB MHOT'OT'PpaHHUKOB!
pEOpa, MuaroHa u, yribl

52

[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
ITOBEPXHOCTHU MPSIMOM IIPU3MBI, IUIOIA/1b
OCHOBAHHUH, TeopemMa 0 OOKOBOI
ITIOBEPXHOCTHU MPSMOM IIPU3MBI

53

[Tnomaae 60KOBOI TOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHON TUPAMUIBI,




TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOW MUpPaMUIbI

KonrponsHas pabora o Teme

>4 "MHororpaHHuku" !
55 [Tonsitue 06 06bEMe 1
56 O0BEM nupamMubl 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMubl 1
59 O06BEM TUpaMuIbI 1
60 OO0BEM TPU3MBI 1
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIJIEHO TOYKH, MPSIMOH, MIOCKOCTH.
61 DNeMEHTH CUMMETPUH B IMpaMUax, 1
napajuieNienumne1ax, MpaBuIbHBIX
MHOTOTpaHHUKAX
62 O0BEM pU3MBI 1
63 O0BEM pU3MBI 1
64 KonrtponsHas padora o teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHME, 0000IIEHNE CHCTEMAaTH3aITUS
65 3HaHuil. [locTtpoenne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUW. Beraucienue paccTOSHUI: MEXKITY
66 JBYMsI TOUKaMHU, OT TOYKHU JI0 TPSIMOM, OT 1
TOYKH JI0 TUIOCKOCTH, MEX]TY
CKPEIMBAIOIUMUCS TIPSIMBIMU
67 HToroBast KOHTpOJbHAs paboTa 1




[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUW. Beraucienue yrioB: MExXIy

68 CKPEIIMBAIOIIMMHUCS TPSAMBIMU, MEXKITY
MPSIMOY U TUIOCKOCTbIO, IBYTPAaHHBIX YIJIOB,
YIJIOB MEXKIY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoTshI

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEpHI

B3anmHuoe pacnionosxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
cthepe; miomaas cheps

N3o6paxenue cdepsl, mmapa Ha
miockocT. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yroniye HUINHIPUISCKON
IMMOBCPXHOCTH, OCb HHHHHHquGCKOﬁ
MIOBEPXHOCTHU

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U OCh;

IUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH

N3o00pakeHune MUIMHIPA HA TUIOCKOCTH.

PazBépTka nmnunapa. CeueHus MUIMHIpa

(TJIOCKOCTBI0, MapayieNbHON WIN
NEePIEeHIUKYISIPHON OCH LIUINHAPA)

Konnueckast moBepxHOCTh, 00pa3yromue

KOHUYECKOW MOBEPXHOCTH, OCh U BEPIINHA

KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BepIINHA,

8 o0pa3yronias ¥ 0Ch; IUIONIAlb OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
YceuéHnplii KoHyC: 0Opasyromye u

9 BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TTOCKOCTHIO, MapaIIeIbHON OCHOBAHHUIO,
Y TIOCKOCTBIO, MPOXOISIIEH uepe3
BEPILUHY)

1 Komb6unanust ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

12 ctepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WJIM B TEJIO BPALCHUS

13 [TonsTie 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0bBéM UIMHIpa, KOHYCA

15 O0BEM mrapa u miomaas chepsl
[TomoOHbBIE TENa B IPOCTPAHCTBE.

16 CooTHo1IEHNs MeX 1y TUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TET

17 KonTtponbhas padota mo Temam "Temna
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpA Ha YUCIIO




21

PasnosxeHne BeKTOpa 110 TpEM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleenune1a

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOpaMHU

23

[TpsamoyronbHas cucrema KOOpAMHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
[Ipocreitmue 3aga4u B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
MIPOU3BEIEHNE BEKTOPOB

25

Brruucnenue yrioB MExay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLIeHUN T€OMETPUYECKUX 3a1a4

27

KonTtponbHas padota mo teme "BekTopsl u
KOOPJMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucremMatTu3anus sHaHu. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHnue, 0600IIEeHNE U
cucremMatTu3anus sHaHu. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHnue, 0600IICHNE U
cucTeMaru3alusa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpEeHue, 0600IIEeHNE U

31 cUCTeMaTu3alys 3HaHul. 3agauyn 1
TUTAHUMETPHUH U METOJIbI UX PECIICHHS
[ToBTOpEeHue, 0600IIEeHNE U

0 cucreMaTu3anus 3HaHuil. OCHOBHBIE |
¢urypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas kKoHTpoOJbHASA paboTa 1

34 [ToBTOpEHHE, 0000IICHNE U |
cUCTeMaTH3aIus 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kanomiie C.b. u

npyrue, AxkimonepHoe obmectBo «M3natenpctBo «IIpocBemnieHue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

['eometpus 10-11. IToypounsie pa3paboTKu ypoKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

obpazoBarenbHas miardopma POII

caiit ®UIIN

cait Pemry EI'D



		2023-09-01T10:53:46+0700
	Рыбалко Ольга Витальевна




