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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€UYUBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0OO0pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOpMHUPOBAaHUS (PYHKIIMOHATIBHONW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3Y4YEHHUS JAPYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYLUIHOCTH M IMPOMCXOKIECHUH I€OMETPUUYECKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO M WACAIBHOTO, 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 HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOmiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaK O0O0ECIEYMBAET 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-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

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



OIHUM U3 MpOo(ecCHOHAIbHO BAXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
pPa3HOBUIHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneueHrue BO3MOXKHOCTH MPUOOPETEHHS U UCTIOJIb30BaHUS
CHUCTEMAaTHYECKUX TEOMETPUUECKUX 3HAHUW ¢ JACHUCTBHM, CHeUU(pUIHBIX
TrE€OMETPUHM, BO3MOXKHOCTH  YCIIEUIHOTO MPOJOIDKEHHS  00pa3oBaHHUA IO
CHELHUATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayYeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbl, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHHN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3oMm, oOydaronigecss Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
crenuQpuKoil reoMeTpun U HeoOXOIUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0ro, oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHIO OoJjiee rIy0oKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3aday. [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 (¢opMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaX 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 METOJIAMU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH 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 YMEHHUMA, 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
IpYruX  y4eOHbIX  MPEIMETOB,  TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OPMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHbIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKIIIOUEHUE B KypC
CTEPEOMETPHUU B HAUaJIE €ro U3yYeHUs 3a/a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBILIICHHUS,
CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K AaJIbHEHIIEMY
U3YUYEHUIO MIpEeIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUU Y
y4YaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3a/1a4 Ha CO3/IaHUe
IPOCTPAHCTBEHHBIX OOpa30B M 3aJay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
olepupoBaHrEe 00Pa30M — B YCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOJJHOTO COJIepKAHUSI.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMmble U TIIOCKOCTH B MPOCTPAHCTBE», « Tena BpalleHus»,
«BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpezensercss He TOJIBKO M0 COAepKaTeIbHbIM JIMHUASM, HO U TIO TOJaM 00y4YeHHS
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pE3yibTaTam
OCBOCHHSI pabouell mporpaMMbl, paclpeAci€éHHBIM 10 TojaM OO0ydYeHus,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TIPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINCH B
OOIIyI0 CHUCTEMY I€OMETPUYECKHUX MPE/ICTABICHUNA OOyYaronuxcs, paclupss 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; yIOJ MEXIy IpsAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTeiime mpocTpanCcTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMbIE B
MIPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W IEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TUTOCKOCTH, MPOEKITUS (PUTYPHI Ha TIIOCKOCTH. [lepreHuKyIsspHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU W OCHOBAHWS MPU3MBI, TpsiMasi U HAKJIOHHAS MPU3MBI, 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€HHass nupamMuga. OIJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHuns Npu3Mbl U TUPaAMHUIBIL.

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 IMOBEPXHOCTH MPSIMON 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, OOpa3ywImas W OCh;, IUIONIAJh OOKOBOW H TOJHON
NIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OcHOBaHME U BepIirHa, o0Opasyroias
¥ OCh; TUTOIIIAIb 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.

N3006paxenue e BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJIBHOTO Tapajienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
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
(mapasielbHOE OCHOBAHUIO M MIPOXOIAIIEE YEPE3 BEPIINHY ), CEUYEHUS Iapa.

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 IIpaBWJI JACUCTBMM C Bekropamu. lIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. I[lpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJIsSIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMHU U IUIOCKOCTSAMU. KOOpanMHaTHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATeITLHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUI; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U
OTZIbIXa, peryJisipHas Gu3nUecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHON JIEATEbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHUM ISl PEIICHUs 3a1ad B
00J1acTH OKPYKaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TOCTYIIKOB U OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUUN IISI OKPYIKAIOIIEN CPEBI.

I[leHHOCTH HAYYHOT0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeIoBEYeCKOW MJesATEeNbHOCTH, JTamoB €&
pPa3BUTUA M 3HAYUMOCTH [JIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIBHOCTh
WHIMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCtiCMBUIMU.

1)  Vuusepcanvnuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUje2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jlornyeckue 1eicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA i1 OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A,

e BOCHpPUHUMATH, (OPMYJIMPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIs BBISABIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYHIA;



e JeNaTh BBIBOABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPKACHUN (IIPsIMBbIE U OT IPOTUBHOIO), BBICTPAUBATh apryMEHTALMIO,
IPUBOJUTH IPUMEPbl M KOHTPIPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KJICHUS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs], BbIOMpaTh Hauboiee NOAXOMAMMNA C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eMCTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBAaTh HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO NO3UIINI0, MHEHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPHUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUAMHU, IPOLIECCAMY;

e CaMOCTOSTEJIBHO (POPMYJIUPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTam
IPOBEAEHHOTO HAOIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUA;

e IIPOrHO3MPOBATh BO3MOXHOE Ppa3BUTHE MpPOLECCa, a TAKKE BBIJIBUTaTh
IPEIOJIOKEHUS O €70 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJIATH 1e(UUNTHI HH(OOPMALIUY, JTAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BbIOMpaTh MHGPOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OILICHUBATH Ha/1EKHOCTD uHpOopMauu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmsus, 00ecneuusarom

cpopmMupo8anHoOCmb COYUATLHBIX HABLIKOS 00YYAIOUJUXCHL.

OOwmenne:

e BOCHPUHUMATh U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUIMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJlayd, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUSAMH JPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe M CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aj1a4 Mpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThl TpW penieHny Y4eOHBIX 3aaad; MPUHUMATh IEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXIaTh MpOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TIUYHOCTU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IPOIECCca U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPH PEIICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTATOB IEATEIIBHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHSIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[TpyuMeHsSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX NPHU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIICIBHOCTh M MEPIIEHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIIOIOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYrpaHHOTO YIJIa; TUHEHHBIA yroll JBYTPaHHOTO YIJia; TpagycHas Mepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUTIIBI IIOCTPOSHUS CEUECHUH, UCIIONIB3YsI METOJI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpa3iam Wiu
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbl TPU pPEIIeHUHU
CTaHIApPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMU.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIHYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUHU
CTaHIApPTHBIX MaTeMaTHYeCKUX 3a/lad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMHA, MEXIYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYJT; BEIYUCIATH COOTHOIIEHUS MEXK/TY TUIOMIASIMU
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0CKOCTh CHMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 7S PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoINX HECKOJIBKO IIar0B PEIICHHUS, €CITM YCIOBUS MPUMEHEHUS 3aaHbI
B IBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoauTh TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh MOJyYeHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyallid W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYITHPOBAHHONW MPOOJIEMBI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, amnmapara aareOphl; pemarhb
MPAKTHYECKHE 3a]1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: MWIMHAPUYECKAs IOBEPXHOCTh, OO0Opa3yroIIue
UJIUHAPUYECKON MOBEPXHOCTH; IIMJIMHIP; KOHWUYECKAasi TOBEPXHOCTh, 00pa3yroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUJIWHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOH;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOopMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPy ¥ ONTUCAHHBIH
0Ko0J10 cepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WJIA TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMH
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpPHI OT PYKH W C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHUS.



W3Bnekatb, WHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTeXax U
pHUCYHKaXx.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBHSA  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpumeHsTH paBUIIO Napaslieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKaPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YHUCIIO, YTOI MEKIY
BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHHE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJis pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
MPENOoJIararolInX HECKOJIBKO IIArOB PEIICHUs, €CITU YCIOBUS IPUMEHEHUS 3a/JaHbl
B SIBHOU (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha [OKa3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HAXOKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3liaM Ui alropuTMaMm, NPUMEHss
U3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTUYECKUX 3ajad.

[lpumeHsTh mpocTeWlIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MONlyueHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyallkd M TPHUMEHATb HU3yYEHHbIE MOHITHS B TMPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I'€OMETPUYECKIX MOHATHI U TEOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
KonTtpoabHubie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoThI
1 BBeznenue B ctepeoMeTputo 10 https://resh.edu.ru/
IT .
) PSAMBIE U TUIOCKOCTH B IPOCTPAHCTBE ) 12 | https://resh.cduru/
[TapanienbHOCTh MPSAMBIX U IIOCKOCTEN
I1
3 epHeHHH%yHHpHOCTB MPAMBIX H 12 https://resh.edu.ru/
MJI0CKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpanHuku 11 1 https://resh.edu.ru/
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne n/m KonTtpoabHubie
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI
Tena Bpaienus 12 https://resh.edu.ru/
2 OO6bEMBI TEN 5 1 https://resh.edu.ru/
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/
IT 6006
4 OBTOPEHHE, 000 meHI:Ie’ 7 1 https://resh.edu.ru/
cucTeMaTU3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB
Ne JJeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTelbHbIE
Tema ypoka KonTtpoJbHbie
n/n Bcero pecypcnl
padoThI
1 IToBropenue. TpeyroapHukwu. 1 https://resh.edu.ru/subject/lesson/4677/main/19045/
[ToTOpenue. Tpeyro .
2 BTOpeHHe. 1peyr J{BHHKH 1 https://resh.edu.ru/subject/lesson/4677/main/19045/
Pemenue ynpaxsHenuii.
3 IToBrOpeHue. YeTblpeXyroNbHUKH. 1 https://resh.edu.ru/subject/lesson/4747/main/125593/
[ToBTOpenue. Yerbipexyro .
4 BTopeHi ThIp )V(yr JIDHIKH 1 https://resh.edu.ru/subject/lesson/4747/main/125593/
Pewienue ynpaxHeHui.
Pemenue 3agau Ha Tpeyro
5 HICHHE 33725 Ha TPEYTOMLHHIH 1 1 but6mmoreka IIOK https://m.edsoo.ru/3d8ffd32
YETBIPEXYTOJIbHUKH.
B .
6 BEACHIHE B CTEPCOMETPHIO 1 https://resh.edu.ru/subject/lesson/4756/main/203546/
AKCHOMBI CTEPEOMETPHUH.
[IprMeHeHrne akCUOM CTepeoMe
7 PHMCHEHHE akCHOM CTEpeOMETPIH 1 bu6mmoreka [IOK https://m.edsoo.ru/Occ5cdfe
K pELICHUIO 3a/1au.
8 HexoTopble cneacTBus U3 akCHOM. 1 but6mmoreka [IOK https://m.edsoo.ru/239¢8cb4
Penienue 3a1a4u ¢ npuMEHEHUEM
9 . A p 1 bu6munoteka LIOK https://m.eds00.ru/65¢6b106
CJICZICTBHM U3 aKCHOM.
[TonsiTe 06 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUH:
10 P P P 1 but6mmoreka LIOK https://m.edsoo.ru/258fc245
AKCHOMBI CTEPEOMETPUU U
CJICJICTBHS U3 HUX
[TapaneapsHOCTh MPSIMBIX U
11 MJIOCKOCTEH B TPOCTPAHCTBE: 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
napajuieabHbIC PSIMbIC B
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MIPOCTPAHCTBE; NapalIeIbHOCTh
TPEX MPSIMBIX

HapaHJIGJIBHOCTb MpsAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:

12 . bu6munoteka LIOK https://m.edsoo.ru/ee1d19b9
[TapamiensHOCTE IPAMON U
MIJIOCKOCTH
B3anmHOe pacnosioxkeHue IpsIMbIX B

13 MPOCTPAHCTBE: NEPECERATOTIHMECH, https://resh.edu.ru/subject/lesson/6133/start/272668/
napauieTbHbIC U CKPEIIUBAIOIINECS
psIMbIE
v C COHaIpaBie

14 Fbl HATIPABIICHHBIMH but6mmoreka [IOK https://m.edsoo.ru/9f4071b9
CTOpOHAMHU
Yron me

15 PO MENAY TIPAMBIMI B but6mmoreka LIOK https://m.edsoo.ru/fe733862
MIPOCTPAHCTBE
Yron Mex

16 FOTMENLY TPAMBIMI B bub6munoteka LIOK https://m.edsoo.ru/2935a9a0
npocrpaHcTse. Pemenne 3anau
[TapannensHOC OCKOCTEH:

17 PAICTIBHOCTS TIIOCKOCTEH https://resh.edu.ru/subject/lesson/6129/start/131672/
napajuieIbHbIC TNTIOCKOCTH
CBolicTBa mapajuieIbHbIX

18 . P bu6mmoreka IIOK https://m.edsoo.ru/e504d656
IJIOCKOCTEH
[Ipocreiinme npocTpaHCTBECHHBIE

19 (GUrypsl Ha MIIOCKOCTH: TETPAdIP, https://resh.edu.ru/subject/lesson/5444/start/221486/
Ky©0, mapasienenumne;y

20 ITocTpoenue ceueHunit B TeTpasipe https://resh.edu.ru/subject/lesson/4912/start/23573/
ITocTpoenue ceueHuii B

21 P but6mmoreka IIOK https://m.edsoo.ru/ec26fe5d
napajuieienunese
KonTtponbHas paboTa o Teme

22 P P bubmunoteka LIOK https://m.edsoo.ru/9a0a%56

"IIpsiMble U TUIOCKOCTH B
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npocTtpancTse. [lapaisensHOCTH
MPSAMBIX U IIOCKOCTEM"

23

[lepnieH UKYIIAPHOCTD NPSIMOU U
IIJIOCKOCTH: NIEPIICHIUKYJIIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/start/20411/

24

[Ipsmbie mapaienbHbie U
NEPIEHIUKYISPHBIE K IJIOCKOCTH

but6mmoreka [{OK https://m.edsoo.ru/0ac11¢95

25

[Ipsmbie mapasienbHbIe U

NEePIEeHIUKYISIPHBIE K MJIOCKOCTH.

Pemenue 3agau

but6mmoreka [IOK https://m.edsoo.ru/ba545966

26

[Ipu3Hak nepnesauKyISIpHOCTH
IIPSIMOM U IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

27

[Tpu3Hak neprneHIuKyIsIpHOCTH
IIPSIMOM U IUIOCKOCTU. Pemenue
3a1a4

bubmuoreka ITOK https://m.edsoo.ru/79165d15

28

Teopema o mpsiMoi
NEePIEeHIUKYISIPHOM MII0CKOCTH

but6mmoreka [IOK https://m.eds00.ru/635¢5087

29

Teopema o npsimoit
NEPHEHIUKYIISIPHON IIIIOCKOCTH.
Pemenue 3agau

bu6munoteka LIOK https://m.edsoo.ru/bd37458

30

Teopema o npsimoit
NEPHEHIUKYIISIPHON IIJIOCKOCTH.
O06o0011eHre MaTepHana 1o TeMe

bubmuoreka [{OK https://m.edsoo.ru/7d18834b

31

[leprieHauKyIsp U HAKIOHHBIE:

PACCTOSAHUC OT TOYKHU O IJIOCKOCTH,

paccrositHue OT NPSAMOU 110
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/
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[IepnieHAUKYIISIp ¥ HAKJIOHHBIE:

32 paccTosiHuE MEKTy TTapajuieIbHbIMU bubnuoteka [{OK https://m.edsoo.ru/66fefadd
IUIOCKOCTSIMU
[lepnienquKymnsip 1 HAKJIOHHBIE:

33 paccrosiHue MeXxay NpsiMou 1 bubnmoreka [{OK https://m.edsoo.ru/a5b7b8e3
MapajuIeIbHON €l IIIOCKOCTHIO
[leprieHauKYyIsIp U HAKIOHHBIE:

34 paccTosTHUE MEXIY bubnmoreka [{OK https://m.edsoo.ru/dbee22bc
CKPELIUBAIOIIMMUCS TPSIMBIMU

35 Teopema o0 TpEX nmepneHIUKYIIsIpax bubnuoteka I{OK https://m.edsoo.ru/e4972cdc
Teopema obpaTHas Teopeme o Tpé

36 PEMa ODPATHAL TEOPEME O TPEX bubmuoteka L{OK https://m.edsoo.ru/52188a7d
NepHeHANKYIsIpax
Teopema o Tpéx nepme ax.

37 peMa 0 Tpex NEpHEHHRyLApax bubnuoteka I{OK https://m.edsoo.ru/9246736
Pemenue 3anau
v OCTPAHCTBE: YroJl M€

38 HIH ]inp TPAHICTBE: YTOI MEXAY bubnuoteka [{OK https://m.edsoo.ru/6b61b2b4
PSIMOM U TNIOCKOCTBIO

39 JByrpAHHEIA yroM, JIMHEHHBIH yroi bubmunoteka LIOK https://m.edsoo.ru/5fa0b3ce
JIBYT'PAHHOIO yTJia

a i yTo €HHBIN yTO

40 JlByrpaHHbii yrox, IMHEAHbIH yron bubnuoteka I{OK https://m.edsoo.ru/c7¢777ed
JIBYI'PaHHOrO yria. Pemenue 3ama4y

41 [leprieHANKYIAPHOCTD IIOCKOCTEM. https://resh.edu.ru/subject/lesson/4748/start/20810/
[lepnenquKyJISIPHOCTD TIOCKOCTEM:

42 IIPU3HAK NEPICHIAUKYJIIPHOCTH ABYX Bubmuoteka L{OK https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprieHANKYIAPHOCTD IIOCKOCTEM:
MpU3HAK NEPIEeHIUKYISIPHOCTU ABYX

43 P PHCHIHKY AP ABY bu6munoteka LIOK https://m.edsoo.ru/ba75dc57

miockocreil. Pemenune 3agaq.
[ToaroroBka K KOHTPOJILHOU padboTe
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44

KonTtponsHas pabota mo Temam
"IlepnieHAUKYJISIPHOCTD OPSIMBIX U
mockoctel" u "Y el MexIy
MPSAMBIMH U TIOCKOCTAMU "

but6mmoreka LIOK https://m.edsoo.ru/5b971ef3

45

ITonsarue MHOT'OrpaHHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKaA,
BBIITYKJIbIE U HEBBIITYKJIBIE
MHOTOTPaHHUKU, pa3BEPTKA
MHOT'OIPAHHHUKA

https://resh.edu.ru/subject/lesson/6018/start/221550/

46

Brluncnenue >1eMeHTOB
MHOTOTPaHHHUKOB: p&0pa,
JIMaroHasu, yTiibl

bubmuoreka ITOK https://m.edsoo.ru/6cdbecef

47

[Tapannenenunen, mpsIMOYTrOJIbHBIN
napasulesIenuIle]l U ero CBOMCTBA

bubmuoreka ITOK https://m.edsoo.ru/8a7be683

48

[Tpusma: n-yronbHas npusma; rpaHu
Y OCHOBAHUS MPU3MBL; IpAMas U
HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHASI TOBEPXHOCTH PU3MBbI

https://resh.edu.ru/subject/lesson/5443/start/21270/

49

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHON TOBEPXHOCTH MPSMOM
MPU3MBL, TUIOMIAIb OCHOBAaHUH,
TeopeMa 0 GOKOBOW MOBEPXHOCTH
IIPSIMOM TIPU3MBI

bu6mmoreka IIOK https://m.edsoo.ru/37d84157

50

[Tupamua: n-yronbHas NupamMunaa,
T'PaHU U OCHOBaHUE NMUPAMUJIBI;
OOKOBast U MOJIHAsI TOBEPXHOCTh
NApaMU/bl; IPABUILHAS U
ycedu€HHas MupamMuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/
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51

[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHON
MUPaMHU/JIbI, TEOpeMa O IUIoHIaIn
OOKOBOW MOBEPXHOCTH YCEUEHHOM
MUPAMU/IBI

but6mmoreka [IOK https://m.edsoo.ru/5603e30b

52

[IpaBuiIbHBIE MHOTOTPAHHUKHU:
HOHSITHE TPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
IpU3Ma U IpaBUIbHAS THPAMHIA;
IpaBHJIbHAS TPEYTOJIbHAS TUpaMUIa
U TIPaBWJIBHBINA TETpa’ap; Kyo

https://resh.edu.ru/subject/lesson/4023/start/149352/

53

[IpencraBnenue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p,
TOJIEKa’Ip U UKOCAdIP.

but6mmoreka LIOK https://m.edsoo.ru/a0fdd5bf

54

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B TUpaMHIaX,
napasuieJienune1ax, NpaBuiIbHbIX
MHOTOTpaHHHKaX

but6mmoreka [IOK https://m.edsoo.ru/b9e777d9

55

KontponsHas pabora o Teme
"MHuororpaHHuku"

but6mmoreka LIOK https://m.edsoo.ru/a95f5¢04

56

TTonsaTue 00 00BEME

https://resh.edu.ru/subject/lesson/4904/start/280336/

57

O0BEM IPSIMOYTOJIBHOTO
napaiesenunea

but6mmoreka [IOK https://m.eds0o.ru/79853608

58

O0BEM npu3MBbI

https://resh.edu.ru/subject/lesson/5629/start/23082/

59

O06BEM ipu3Mebl. Permenue 3amau

but6mmoreka LIOK https://m.edsoo.ru/482d3f51

60

O06BEM nupaMuIbl

bubnuoreka [IOK https://m.edsoo.ru/235171b3
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61

O0BEM yceueHHOM MUpPaMUIbI

bubnuoreka [IOK https://m.edsoo.ru/f47dfefd

62

O0bEM mupamuabl. Permenue 3amaq

but6mmoreka [IOK https://m.edsoo.ru/79¢10312

63

O06bém mupamusl. [ToaroroBka K
KOHTPOJIbHON paboTe

but6mmoreka IIOK https://m.edsoo.ru/2faadc3f

64

KonTtponsHas pabora o Teme
"O6BEMBI MHOTOTPaHHUKOB"

bubnuoreka [{OK https://m.edsoo.ru/28a6573¢

65

[ToBTOpenue, 0600IIEHNEe
CHUCTEMAaTU3aIys 3HAaHUH.
[Toctpoenue ceuenuii B
MHOFOI‘paHHI/IKe

but6mmoreka [IOK https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IIEHNEe
CHUCTEMAaTU3aIys 3HAaHUH.
Breruncienue paccTosiHUN: MEXKITY
JByMsI TOUKaMH, OT TOYKH J0
MPSMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXIY CKPEIMBAIOITUMUCS
PSIMBIMU

bubmoreka ITOK https://m.edsoo.ru/f7792ba9

67

HroroBast koHTpOIBHAs paboTa

bu6mmoreka IIOK https://m.edsoo.ru/b9146bc0

68

[ToBTopenue, 06001IICHNE
CHUCTEMAaTU3aIsI 3HaAaHUH.
Brraucnenue yrios: Mexmy
CKPEITUBAIOIIMMHUCS TTPSIMBIMH,
MEXIy MPSMOHN U TIIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
INIOCKOCTSIMHU

bu6mmoreka [IOK https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHBbIE
uudposbie
Ne n/m Tema ypoka KonTposabHubie
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsl

| Cdepa u map: eHTp, paanyc, 1uaMeTp; 1 bu6nuoreka [JOK
TJI0IA]Th TIOBEPXHOCTHU ChEpHI https://m.edso0.ru/0341bc2b
B3anmHuoe pacnionosxenue chepsl u

bubmunoreka LIOK
2 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas cheps

3 N3o6paxenue cdepsl, mmapa Ha | bu6nuoreka [IOK
miockocty. CedeHus mapa https://m.edsoo.ru/bc15f7{2
[{unuaapuyeckas MOBEPXHOCTb,

4 oOpa3yroniye HUINHIPUISCKON 1 bu6nuoreka [IOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.1ru/6054b8c1
MOBEPXHOCTHU
[ununnap: ocHOBaHMS U OOKOBas

5 [IOBEPXHOCTH, 00Pa3yIoasi ! OCh; 1 bubmmorexa LOK

P ’ I?, Y N ’ https://m.edsoo0.ru/18816216
TUI0MIA/Ib OOKOBOM M MOJTHON OBEPXHOCTH
N300paxeHne HUINHAPA HA TIIOCKOCTH.

6 Pazeéprka nmnmaapa. CeyeHus HUIMHAPA 1 bubmmoreka [JOK
(TUTOCKOCTHIO, TApATIICIIBHON WUITH https://m.edsoo.ru/016e25eb
NEePIEeHIUKYISIPHON OCH LIUINHAPA)

Konnyeckast moBepxHOCTh, 00pa3yIOIIHE
. P pasy bubmoreka [JOK
7 KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA 1

KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHME U BepIINHA,

BpameHus" u "O6beMbl Ten"

8 o0pa3yronias ¥ 0Ch; IUIONIAlb OOKOBOM 1 bubmorexa [IOK
p }i = ’ Ha https://m.edsoo.ru/897dd3b2
MOJTHOW TTOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yronue u
9 BBICOTA; OCHOBaIi]I/ISI u gOKZBaL;II bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHre KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TITOCKOCTHIO, MApaIIIEIbHON OCHOBAHHIO Bubnmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUTOCKOCTBIO, POXOISIIEH uepe3
BEPILUHY)

1 KomMOuHammst Ten BparieHus u bu6nuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

12 ctepsl; chepa, BIucaHHas B bubmorexa [IOK

Pl cOepa, https://m.edsoo.ru/0b136158
MHOTOT'PaHHHUK WJIM B TEJIO BPAIICHUS
13 [Tonsatrne 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [{OK
00BEMOB TeT https://m.edso0o.ru/26a03fb7
N bubmuoreka [{OK
14 06
DEM IWHITHHAPA, KOHYCa https://m.edsoo.ru/5513d87b
N bubmuoreka [IOK
15 O06nBEM mrapa omanb che
bEM 11apa u IIoMA, Chepp! https://m.edsoo.ru/d189bde2
[TomoOHBIE TeNa B IPOCTPAHCTBE.
16 COOTHOIIICHUS MEXY TUIOMIAISIMHI bubmmorexa [IOK
. _I_[y tad https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHK MTOJOOHBIX TEI
17 KonTtponpHas pabora no temam "Tena bu6nuorexa [IOK

https://m.edsoo.ru/4a33a8ab
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bubmunoreka LIOK

18 BekTop Ha miockoc OCTPaHCTBE
KCTOPp Ha MIOCKOCTH | B HPOCTPAHCTB https://m.edsoo.ru/5caefclb
but6mmoreka [IOK
19 C0’)keHHE ¥ BBIYMTAHHUE BEKTOPOB
https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO Bubmmorexa [IOK
p https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa 1o Tpém
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio Bubmmorexa [IOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiejenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPaBUJI JEHCTBUH C bubmmorexa LIOK
p P g https://m.eds00.ru/5a827900
BEKTOpaMu
[IpsimoyronbHas cucTeMa KoopJIMHaT B
23 1} pOCT }%;.HCTBG Koopaunatsi BpeiTo a bubmmorexa LIOK
POCTP . ’ P pa- https://m.edsoo.ru/48db7058
[Ipocrerinue 3a7a4u B KOOpAUHATAX
24 VYron mexay BekTopamu. CKasipHOE bu6nuoreka [JOK
NPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
)5 Breruncnenue yriioB Mexay NpsiMbIMU U bubnuotexa [JOK
TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
26 KoopauHaTHO-BEKTOPHBII METOA NTPU Bu6muotexa [IOK
pEIIEHUN TEOMETPUIECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
7 KontponsHas padora no teme "BekTops! u bu6nuorexa [IOK
KOOpPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHmE, 0000IICHNE U
)3 cucTteMaTusanus 3HaHui. OCHOBHbBIC bubnuotexa [JOK

¢durypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

https://m.edsoo.ru/1780basd
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[ToBTOpEeHue, 0600IIEeHNE U
29 cucrtemaTu3anus 3Hanuil. OCHOBHbIE 1 bubmuoreka [IOK
burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIaHUMETPUHI
[ToBTOpeHue, 0600IICHNE U
30 cHUcTeMaTH3aIlus 3HaHUH. 3a1aun 1 bubmorexa HOK
" e https://m.edsoo.ru/7491efe0
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS
[ToBTOpEeHue, 0600IIEeHNE U
31 cHUcTeMaTH3aIlus 3HaHUH. 3a1aun 1 bubmorexa OK
! e https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpEHME, 0000IICHNE U
1 cucTteMaTusanus 3HaHui. OCHOBHbBIC 1 bubnuotexa [JOK
¢urypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU
but6mmoreka [IOK
33 nu 0 1
TOTOBA KOHTPOILHAZ pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHME, 0000IICHUE U 1 bu6nuoreka [IOK
CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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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»

Junaktudeckue Mmatepuansl 1o reometpun s 10-11 kimaccos/b.I". 3uB

METOANYECKHUE MATEPHUAJIBI 1IJISA YYUTEJIA
Nzyuenne reomerpun B 10-11 knaccax/ C.M. Caaksn, B.®. bByty3oB

MeTtoaudeckue peKoMeHAANN K yIeOHUKY

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Poccuiickas snektponnas mkouna (https://resh.edu.ru/)
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