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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U pOJId MaTEMaTHUECKOTO MOJICIMPOBAHUs B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPa)XKEHUsI OKPYXAlOIIEero MHpa, YCIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTU.  OIepUpoOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPpo(EecCHOHATBLHO BAXHBIX KAauecTB, IMOXTOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  O00pa3oBaHUA IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4aTh Pa3HBIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpTEkKax, MOJCNISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAMHU PEILCHHUS 3a/1ay Ha MOCTPOCHHS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELIECHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHUS;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui pEUIeHUs ~— NPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B Hayaje ero M3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUs, U ONpENeIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEeIHET0 00111eT0 00pa3oBaHuUsI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSMU U HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Henelno B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble UM CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIECIBHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockocTell. I[Ipocreiinme mpocTpaHCTBEHHbIE (GUTYPHI HA MJIOCKOCTH: TETPasiap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUpPaMUIbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W TPABUIIbHBIN
teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. DJEMEHTBl CAMMETPUU B MUPAMUIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MNHpaMHUABI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHMJIAHIPAYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: ocHOBaHME U BeplilinHa, oOpasyrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETpP; IUIOMIAIh MMOBEPXHOCTU CREpHI.
B3auMHoe pacnionoxenue chepsl U IUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCUUCKOro OOIIeCTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUUSIMY U HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTIKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKH U JIEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHU; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTUSl ITUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSA  OKpyJycaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue a1efcTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO Pe3ybTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IuYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.



OO0menue:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJEHU 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIAaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA TTIOUCK
pEelIeHnsl; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C YYETOM 3aa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW U MHAUBUIAYATBLHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS HECKOJILKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IMITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaja B OOMMA TPOAYKT TIO KPUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmaus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIOIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 337a4 Ha BBIYUCICHUE PACCTOSHUUA MEXY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIVIOB  MEXAY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbraucnsate 00bEMBI M TJIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
UpaMU/Ia) C IPUMEHEHHUEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, MpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHGMOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
PUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IJIs1 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEAIOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbBI
B sSIBHOU (popme.

[IpumeHsATh  TpocTeilliie MpOrpaMMHBIE CpPEJACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pealbHbBIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
UCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TE€OpeM, anrmapara ajareophl; pemaTth
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yroume
KOHUYECKOU MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruncnare  00bEMBI M IUIOMIATU  TOBEPXHOCTEH TeN  BpallleHWUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B CPEPy 1 ONUCAHHBIH
okoJio cdepsr; cepa, BMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHMS.

BBIYUCISITE COOTHOMICHHS] MEXIY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpPHOEC IIPOMU3BEACHUE, pPACKIaAbIBaTL BEKTOP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHUs CTEPEOMETPUUECKHX 3a/1ad,
[IPEAIIOIararolux HECKOIBKO IIaroB PELICHUs, €CJIA YCIOBHS IIPUMEHEHHNS 3a1aHbI
B IBHOU (popme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, paCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3BIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 BBenenue B crepeoMeTpUIo 9 bubmorexa HOK
A P PHIO. https://m.eds00.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEMN. https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 11 0 bubnunoreka LIOK
IUIOCKOCTEH. https://m.edsoo0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMHU. 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> MrororpasHHKL. 1 . https://m.eds00.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMBI MHOTOTPAHHHKOB, 9 . https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceueHUs], PACCTOSIHUS U YIJIBI 6 0 bubmorexa [JOK
p ' b YEIRL: https://m.eds00.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena BpauleHus. 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 OObuer et > 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B : 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cHUCTeMaTU3alurs 3HAHUM. https://m.edso00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue

n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThbI padoTshI
pecypchl
OCHOBHbIE MIOHATHSI CTEPEOMETPUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npoctpancTBo. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTPE3Ka.
[TonsaTHa: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubamorexa LOK
- 1P https://m.edsoo.ru/db685e73

npsiMasi ¥ TNIOCKOCTb.
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

3 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso00.ru/a63959ed
gepTeKax.

HauanbHble cBefieHUs 0 KyOe u
4 MUpaMHUIE, UX Pa3BEPTKH U MOJEIIH 1 bubmmorexa [IOK
PANIAS, TX PESBep ' hitps://m.eds00.ru/b30dff38
CeueHnst MHOTOTPAaHHUKOB.
HauanbHble cBefieHus 0 KyOe u

5 NUpaMHIe, X Pa3BEPTKU U MOJEIIH. 1 bubmuoreka [IOK

CeueHnst MHOTOIPaHHHUKOB. https://m.edso00.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/db685e73
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https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IToHsATHE 00 AKCUOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPHUH:

bubmuoreka [JOK

0 AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX.
[TonsiTHE 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX.
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX.
[TonsiTue 06 akcCMOMaTUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX.
B3anMHoe pacnonoxeHue npsmbIx B

10 MIPOCTPAHCTBE: MepeceKaronuecs, bubnmnorexa [JOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
MpsIMBIC.
[TapaniensHOCTh MPSMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:

11 MapajuieIbHbIE NPSAMBIC B Bubmiorexa LIOK

https://m.eds00.ru/93ad36b3

MPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSAMBIX.
[TapannensHOCTh MPSMBIX U

12 MIJIOCKOCTEH B TIPOCTPAHCTRBE: bubnmoreka [JOK

MapaJuIeIbHOCTh IPSIMOU U
IIJIOCKOCTH.

https://m.edsoo.ru/ee1d19b9
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13 VYT1Iibl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOpPOHaMH. https://m.eds00.ru/9f4071b9
14 VYron Mexay npsiMbIMU B bubnunoreka [HOK
IIPOCTPAHCTBE. https://m.edsoo.ru/fe733862
VYron Mexay nNpsMbIMU B bubnmoreka [JOK
15
MPOCTPAHCTBE. https://m.eds00.ru/2935a9a0
16 [TapanienbHOCTb MIIOCKOCTEH: bubmumoreka [IOK
napasieabHbIe IJIOCKOCTH. https://m.edsoo.ru/2e18f255
17 CBoiicTBa mapayieIbHbIX bubnnoreka [JOK
IIJIOCKOCTEM. https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
18 (buryphl Ha TIOCKOCTH: TETpad bubmmorexa LIOK
P + TOIPIAP, https://m.edso00.ru/4a28dc02
KyO, mapaJienenumnes.
. bubnuorexa [JOK
19 I1 .
OCTPOCHHE CCHCHIH https://m.edso0.ru/1d434dOf
bu6mmoreka [JOK
20 I1 7.
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KontponbHas padora Nel mo reme
21 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapaienbHOCTh https://m.edso00.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN".
AHanu3 KOHTPOJIBbHOI paboThI.
99 IlepnieHIUKYIAPHOCTD MPSIMON U bubnuoreka [IOK
IJIOCKOCTH: NIEPIIEHIUKYIISIPHBIE https://m.edso0.ru/b19f6asd
MpsSIMBIE B IPOCTPAHCTBE.
23 [IpsiMble apaienbHele U bubnnoreka [JOK

NEpNCHAUKYIIAPHBIC K IIJIOCKOCTH.

https://m.edsoo.ru/0ac11c95
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[IpsiMble apasienbHele U

24 MEPICHIUKYIISPHBIE K IJIOCKOCTH bubmorexa LIOK
PHCHAMEY AP ' https://m.edsoo.ru/ba545966

o5 [Ipu3Hak nepneHuKyIsspHOCTH bubmumoreka [IOK
MPSIMOM U TIOCKOCTH. https://m.edsoo.ru/f85bfc46

26 [Ipu3Hak nepnesauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TUIOCKOCTH. https://m.eds00.ru/79165d15

97 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MJIOCKOCTH. https://m.eds00.ru/635c5087

28 Teopema o npsimoii bubnuorexa [JOK
MEePIEHIUKYISIPHON MJIOCKOCTH. https://m.edsoo.ru/bd3745f8
[leprieHAUKYISAp U HAKITOHHBIE!

29 paccTosiHue OT TOYKH J0 IIJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IIJIOCKOCTH.

[lepnieHIUKYNSIp U HAKIOHHBIE:

30 paccTosiHue OT TOYKH JI0 IIIOCKOCTH, bubnuoreka [IOK
paccTosIHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH.

[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTosiHuE OT TOUKH [0 MJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH.

[lepnieHIUKYISIp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 TIOCKOCTH,
. bubnmoreka [JOK

32 paccTosiHUE OT MPSAMOM 10

IIJIOCKOCTH.

https://m.edsoo.ru/dbee22bc
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33 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY bubnmoreka [JOK
MPSAMOU U TJIOCKOCTBIO. https://m.edso00.ru/6b61b2b4
34 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JBYTPAHHOI'O yrJa. https://m.edsoo.ru/5fa0b3ce
35 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOTI'O yIJIa. https://m.edsoo.ru/c7c777ed
IleprneHIUKYISIPHOCTD IIJIOCKOCTEH:
36 I IESHaKH neynefl HKYIIPHOCTH bubmorexa [IOK
P P fl Y https://m.edsoo.ru/ec3e2da3
JIBYX TIOCKOCTEH.
IlepreHIUKYISAPHOCTD IIJIOCKOCTCH:
37 II Esﬁas neyneg HKYISIPHOCTHU bubmorexa [JOK
P P fl yp https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH.
[leprnieH IUKyYISIPHOCTD MIOCKOCTEH:
38 MPU3HAK IEPIEHIUKYIIPHOCTH bubmorexa [JOK
p p fI yip https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH.
39 Teopema o TpEX MepreHAUKYIIpax bubmorexa [JOK
p P PHCHAMIYAPaX. https://m.edsoo.ru/e4972cdc
40 Teopema o TpEX MeprneHaUuKYIIpax bubmorexa [JOK
p P PHCHAMIYAPaX. https://m.edsoo.ru/52188a7d
41 TeopeMa o TpEX mepneHANKYIIIpax bubmorexa HOK
p P PHCHARIYTHpax. https://m.eds00.ru/9f246736
Kontponbnas pabora No2 o temam
42 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubnnorexka [JOK
mrockocteil" u "Y sl MexXay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMHU'".
AHanu3 KOHTPOJIbHOM pabOTHI.
bu6mmoreka [JOK
43 [ToHsiTHE MHOTOTpaHHUKA,

OCHOBHBIC DJICMCHTbBI

https://m.edsoo.ru/2d24e873
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MHOT'OTPaHHUKA, BBITYKJIbIEC U
HEBBIMYKJIbIE MHOTOTPaHHUKU;
pa3BEépTKa MHOTOTPaHHHKA.

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U

bubmuoreka [JOK

44 HaAKJIOHHAsI IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
II0JIHASI TOBEPXHOCTh IPU3MBI.

45 [Tapannenenumnen, npsMOyroJIbHbII bubnnoreka [JOK
rapajuiesienuIie]l U €ro CBOMCTBaA. https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas NUpaMuaa,

I'pPaHU U OCHOBaHME MUPAMMU/IBL;
46 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmorexa LHOK
https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; IPaBUIIbHAS U
yCEeUYEHHAsS TUPAMUIA.
[IpaBusIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABUIBHOTO

47 MHOT'OTpaHHMKA; IIPaBUIIbHAS bubnuoreka [IOK
IIpy3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPAMHUTIA
Y IPAaBWIBHBIM TETPasap; KyO.

[IpencraBnenue o MpaBUIbHBIX
48 MHOTOTpaHHHUKaX: OKTa’Ip, bubmmorexa LIOK
https://m.edsoo.ru/a0fddsbf
TOJEKadIP U HKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUSI OTHOCUTENIBHO TOYKH,
49 MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK

CUMMCTpPUH B IIUpaMuiax,
napajjiejcnmieaax, mpaBUJIbHbIX
MHOTr'OrpaHHUKax.

https://m.edsoo.ru/b9e777d9
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Brlunciienue 3j1eMEHTOB

50 MHOTOTPaHHUKOB: p&Opa bubmmorexa [JOK
p - beopa, https://m.edsoo.ru/6cdbecef
JMaroHal, yriibl.
[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
51 IIPU3MBI, IUIONIA/(b OCHOBAaHUH, bubmumoreka [IOK
TeopemMa 0 OOKOBOM MOBEPXHOCTH https://m.edso00.ru/37d84157
NPSAMOU MPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHOM
52 MMUPaMU/IBI, TEOpPEMa O TIIOMIATN bubmorexa LHOK
p f[ - TOP m A . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MTUPAMH/IBI.
53 KonTponbnas padota Ne3 mo teme bubnuorexa [JOK
"MHoOrorpaHHuku". https://m.eds00.ru/a95f5c04
54 AHanu3 KOHTPOJIbHOM pabOTHI. bubnuoreka [IOK
[TonsTre 06 00bEMeE. https://m.edsoo.ru/7ad0020b
55 AHanu3 KOHTPOJIBbHOI paboThI. bubnuoreka [IOK
OO0BEM TUpPaMHUIBI. https://m.edsoo.ru/235171b3
N bubmuorexa [JOK
56 .
O0bEM mupamie! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
> O0bEM mpamie. https://m.eds00.ru/79¢10312
" bubnmnoreka [JOK
58 OObEM nHpaMHb. https://m.edsoo.ru/2faadc3f
59 OOBEM TPHU3MBL. bubmorexa [JOK

https://m.eds00.ru/79853608
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bubmuorexa [JOK

60 OObEM MpH3MBI. https://m.edso00.ru/1e053890
. bu6mmoreka [IOK
61 OObEM MpH3MBI. https://m.edso0.ru/482d3f51
KontponbHas padota Ne4 o reme
62 "OOBEMBI MHOTOTPAHHUKOB'". bubmmorexa LIOK
https://m.edso00.ru/28a6573c
AHaM3 KOHTPOJIBHOM pabOTHI.
[ToBTOpEeHHE, 0000IIEHNE
63 cUCTEMAaTH3alys 3HAaHUI. AHaIu3 Bubmorexa ITOK
. https://m.edsoo.ru/098bedad
KOHTPOJIBHOU paboThl. [locTpoeHue
CEYEHUIl B MHOTOTPAHHUKE.
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Brruncnenue pacCcTOSHUN: MEXIY
64 JBYMSI TOYKaMH, OT TOYKH JIO bubmorexa HOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEX/Ty CKPEIIUBAIOIIUMUCS
TIPSIMBIMH.
IToBTOpenue, 0600IIEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Brrunciaenue yriioB: Mex
65 CermHBa}omyHrMHcs[ HpSIMIiMI/I, bubmorexa HOK
. https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
TJIOCKOCTSIMU.
66 [ToBTOpenue, o6o0mEH e, bu6mmoreka [JOK

cHCTEeMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/2d8a9c99
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Muororpanauku. OOBEMBI

MHOTOTPaHHUKOB.
67 [ToBTOpeHme, 06001IeHNE, 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHuH. https://m.edsoo.ru/b9146bc0
68 [ToBTOpeHue, 0600mIEHNE, 1 bubmuorexa [JOK
cucTeMaTu3alis 3HaHUH. https://m.edsoo.ru/7d18834b
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KosnuuyectBo 4yacos JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero Konrpoprie  Hpakririeckie u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypebi
Cdepa u map: HeHTp, pajanyc,
1 JUaMeTp; IUIOMAAb IIOBEPXHOCTH 1 bubmmorexa LIOK
https://m.edso00.ru/0341bc2b

cepsl.
B3anmMHuoe pacrionoxxeHue cepsl

5 Y TUIOCKOCTH; KacaTeabHas 1 bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaIb https://m.edsoo.ru/bed12a43
ceps.

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
iockoctd. CedeHus mapa. https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPUYECKON 1 bubnuoteka [JOK
IIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[UIMHIPUYECKOI TTOBEPXHOCTH.

Hunuaap: ocHoBaHUS U G0KOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 ocb; 1 bubnnorexka [JOK
I0MIa/1b OOKOBOM U MOJHOMN https://m.edso00.ru/188f6216
MOBEPXHOCTH.

N306paxkenne nunuHapa Ha
rwiockocT. Pa3BépTka nununapa.
5 CeueHust HMIIMH]IpA (TUIOCKOCTHIO, 1 bubnuotexa [JOK

napajuieJIbHON Win
NEepPHEHIUKYISIPHONH OCH
HUAJTUHAPA).

https://m.edsoo.ru/016e25eb
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Konunyeckas moBepxXHOCTb,
o0pa3yroine KOHU4eCKOn

bu6mmoreka [IOK

7
IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH.

KoHyc: ocHOBaHME M BEpIIIHA,
8 00pa3yroias 1 0Ch; IJI0IA b bubmorexa [JOK
p yvm L tan https://m.eds00.ru/897dd3b2
OOKOBOI U MOJHOM MOBEPXHOCTH.
Y ceu€HHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/IH u gong: bubmoreia LOK
’ https://m.edso00.ru/1468bab3
MTOBEPXHOCTb.
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHyca (TUIOCKOCTBIO,
10 na annenbﬁoé OC(HOBaHI/II-O u bubmmorexa LOK
p L https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPILUHY).

1 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOI'OI'PAHHUKOB. https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIA

12 okono cepsr; cepa, BucaHHAS B bubnuoteka [JOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS.

13 ITonsitue 06 00béMe. OCHOBHBIE bu6mmoreka [IOK
CBOMCTBa 00HEMOB TEII. https://m.edso00.ru/26a03fb7

N bubnuotexa [JOK

14 O01é a, KoHyca.

DEM CILTHEIPH, KOy https://m.eds00.ru/5513d87b
b K
15 O0BEM mrapa u TIomaas chepsl. nommorexa O

https://m.edsoo.ru/d189bde?2
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[TonoOHBIE TEeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUIOIIAISIMA

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
[MOJO0HBIX TEI.
Kontponbnas pabora Nel mo
17 temaMm "Tena Bpantenusa" u bubmoreka LOK
. part https://m.edsoo.ru/4a33a8ab
'O0beMbl TEN".
AHaM3 KOHTPOJIBHON paboTHI.
18 BexTop Ha [JIOCKOCTH U B Eubmorexa ITOK
P https://m.edsoo.ru/5caefclb
MIPOCTPAHCTBE.
19 CroxeHue ¥ BbIUUTAHUE bubnuorexa [JOK
BEKTOPOB. https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO Bubmorexa ITOK
P ' https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILIAaHAPHBLIM BEKTOPAM Bubmorexa ITOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena.
Pemenne 3amau, cCBI3aHHBIX C
22 IIPUMEHEHHUEM IIPABUJI AEUCTBUM C bubmaorexa [JOK
p p A https://m.edsoo.ru/5a827900
BEKTOpPAMH.
[TpstmoyronbHas cuctemMa
KOOpPJUHAT B IPOCTPAHCTBE.
23 Koopﬂ WHATEI BI;KTOpa bubmiorexa IJOK
P . pa- https://m.edsoo.ru/48db7058
IIpocreiimme 3amauu B
KOOpJIMHATAX.
VYToi MeXIy BEKTOPaAMHU.
24 Ckans Hoj }1]1 OI/I3B§ eHue Eubmorexa I[OK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB.
o5 Brrunciienue yrioB Mexay bu6mmoreka [IOK

MMPAMBIMHA U INIOCKOCTSAMMU.

https://m.edsoo.ru/8efbe78e
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KoopanHatHO-BEKTOPHBIN METOT

bu6mmoreka [IOK

26 ele eoMe e
HIPH PCLICHIH TEOMCTPHACCKHIX https://m.edsoo.ru/d3alfe30
3a/ad.
Kontposbnas padota No2 o Teme
27 "BekTopbl 1 KOOpIMHATHI B bubmmorexa [JOK
P " PA https://m.edso0.ru/77¢22fc5
npocTpaHcTse".
AHaim3 KOHTPOJIBHON paboTHI.
[ToBTOpEHME, 0000IICHUE U
28 cHUCTeMaTu3aIus 3HAaHUH bubmmorexa [JOK
1 ' https://m.edso00.ru/1780ba5d
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPHUH.
[ToBTOpeHnue, 0600IICHNE U
29 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/078cd184
TEOpPEMBI Kypca IJIaHUMETPHUH.
[ToBTOpeHnue, 0600IICHNE U
30 cucTeMaTu3aIus 3HaHui. 3agaun bubnuoteka [JOK
IJIAHUMETPUU U METOJbI UX https://m.edsoo.ru/7491efeQ
pelIeHusl.
[ToBTOpenue, o6obIIEHNE 1
31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubnuoteka [JOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHusl.
39 Wrorosas koHTposibHas paboTa bubnuoreka [IOK
(KonTponwsnas padota Ne3). https://m.edsoo.ru/74b2ad91
AHann3 KOHTPOJIBLHOH pabOTHI.
33 [ToBTOpeHnue, 0600IIeHNE U bubmmorexa LIOK
p ’ Hl . https://m.edsoo.ru/ec24dfc2
CUCTeMAaTH3aI¥s 3HAHHUH.
34 [ToBTOpenue, o6oOIIeHNE U bubmmoreka [IOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

ArtanacsH JI.C. u gpyrue I'eomerpus 10 — 11 knaccer.

ba3oBblii 1 yriyOJIeHHBIN YPOBHH.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

3uB b.I'. 'eomeTpus 10. Iugaktnueckne MaTepuabl

3uB b.I'. ['eomeTpus 11. lugaktrnueckue MaTepHraibl

Epmiosa A.I1., 'ono6opoarsko B.B. I'eometpust 10 - 11 kmaccsl.

CamMoCTOSTEIbLHBIC U KOHTPOJIBHBIC pa6OTI>I

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6moreka LJOK https://m.edsoo.ru

YUU.PY uchi.ru
SIKJTACC https://www.yaklass.ru/
PEIILY EI'D https://ege.sdamgia.ru/

MATDID https://mathege.ru/
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