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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJIU N3YUEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
MaTeMaTUYE€CKOW HaYKOU SIBJIEHUM U MPOLIECCOB PEAIBHOI0 MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOI0 MOJIEIUPOBAaHUS B HAYYHOM IIO3HAHUH U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KadyeCTB MBIILJICHUS, HEOOXOIUMBIX [UIsl ajamnTallid B COBPEMEHHOM
o0111ecTBe.

I'eomerpust sBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TAK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHUe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPAXKEHUS OKPYKAIOLIEr0 MHUpPA, YCIOBHE YCIIEIIHOTO IO3HAHUS W AaKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU

oOpa3zamMu 0O0beIUHSET pa3Hble BUbI yU€OHOU U TPYAOBOMU AESITEIBHOCTH, SIBISIETCS
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OJIHUM M3 TPO(PEeCcCCHOHATBLHO BaXXHBIX KauecTB, IMOATOMY akKTyajbHa 3ajada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKHMX 3HAHMM U  JACUCTBUH, cHenudUIHBIX
T€OMETPUHU, BO3MOXKHOCTH  YCIIEUTHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JalbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAaHUAX B
po¢eCCUOHATILHON JIeATEIbHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

 popMHUPOBAHUE TIPEJICTABICHNUS O TEOMETPHUH KaK YaCTH MHUPOBOU KYJIbTYPHI
M 0CO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

 pOpMHUPOBAHUE MPEACTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS KaK O
BOKHEHIINX MATEMaTHUYECKUX MOJIENIAX, IMO3BOJIAIONIMX OMUCHIBATD U H3y4aTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA;

« popMHUpPOBAHUE YMEHHUS PaclO3HABaTh Ha YEPTEkKaX, MOACIAX U B PEaTbHOM
MUPE MHOTOTPAaHHUKH U TeJIa BPAIICHHUS;

¢ OBJIQJICHUE METOJAaMH pELICHHUS 3a7ad Ha MOCTPOCHHUS Ha H300paKEeHUSIX
IPOCTPAHCTBEHHBIX (PHUTYD;

e bOpMHUpOBAaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU  TOHSATHUSMH O
MHOTOTPaHHHUKaX U TeJIaX BPAICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIEHUS OCHOBHBIX THUIIOB 3a/1a4; (hOPMHUPOBAHUE
YMEHHS MPOBOJUTH HECIIOKHBIC JOKA3aTEIbHBIE PACCYKICHUS B XOJIE€ PEIICHUS
CTEepEOMETPUUECKHX 3a]a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEP)KaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yuaromumxcs,
MO3HABATEILHON AKTUBHOCTH, HCCJIEAOBATENbCKUX YMEHUW, KPUTUYHOCTH
MBIIIIJICHUS;



o popMHUpOBaHUE (PYHKIIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHUE pAaclOo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pPEalbHBIX >KM3HEHHBIX CUTYalMSIX W NPH U3YYEHUU JPYTUX
y4yeOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
(GopMynupoBaTh UX Ha SI3bIKE FEOMETPUM U CO3JaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBI TE€OMETPUYECKUH anmapar JUisl peleHus IPaKkTUKO-
OpHEHTHUPOBAHHBIX 3aJad4, WHTEPIOPETHPOBATH M  OLICHUBATh IIOJIYYEHHBIE
pE3YJIBTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U OIpeneIEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBIILICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX O0pa30B W 3a/Jady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJUTCS C ONOPOM HA HArISIHOCTh, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTUUECKUX YMEHUI
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpPEeJHEro oo1iero oopa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI paboyeil TporpaMMmbl, pacmpelne€HHBIM M0 TofaM OOyuYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPE/ICTABICHUNH OOydYaroluXcs, pacliupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a iBa roja o0y4yenus - 102 yueOHbIX daca.
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COIAEPKAHUE YYEBHOI' O KYPCA
10 KVIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpbHOCTh MNpPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajUIeNIbHBIE TMpPsAMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; MNapAJLIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJlIeNbHbIE TIOCKOCTH; CBOKMCTBA MAPAIIIIENbHBIX
wiockocted. [IpocTteiiine npocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH: TETPadJIp,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MNEPHNEHAUKYISIPHOCTH MPSMOKW M IUIOCKOCTH, TEOpEMa O MPsIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAuKyIspHOCTb
IJIOCKOCTEN: MPU3HAK IMEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpuU3Mbl W nupaMmuiabl. [IpaBUiibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
IIpaBWIbHAS MHUPAMUJA; NpPaBWIbHAsg TPEYrojbHAas NUPaAMUIA W NPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.



CuMMeTpusi B TNPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEJIBHO TOYKH, MPSIMOM,
MJIOCKOCTH. DJIEMEHThI CAMMETPUHU B TUPAMUJIAX, MapajliesIenuIie1aX, IpaBUIbHBIX
MHOTOTPaHHUKAX.

Brruncienre 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
TJI0IIAIb OCHOBAHUMN, TeOpeMa 0 O0KOBOM TOBEPXHOCTH MPSMON mpu3Msl. [mommanp
OOKOBOM TTOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHON MHpPaMHJIbI, TeOpemMa o
miomaau yceuéHaou nupamMubl. [lonstue 06 o0béMe. OObEM MUpaMuUIbl, TPU3MBI.

[TonoOuple Tena B mpocTpadcTBE. COOTHOIICHUS MEXKIY IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX TEJI.

11 KJIACC

TeJia BpalueHust

Hunuuapuyeckas MTOBEPXHOCT, obOpazyroriue UJTUHIPUYECKON
MOBEPXHOCTH, OCh IUJIWHIPUYECKON TMOBEpXHOCTU. [luamHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasywlas M OCh;, IUIONAAh OOKOBOM U TOJHOU
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU oBepXHOCTH. KOHYC: OCHOBaHME M BEpIIKMHA, 00pa3yrolias
U OCb; TIJIOIIA/Ib OOKOBOMU 1 MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
U BBICOTA; OCHOBaHUSI U1 OOKOBAsi TOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, IUAMETpP; IUIOIIAJb MOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIOCKOCTh K cepe;
IJI011a/1b CEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BEpTka MIMHpa U KOHYCA.

KoMOuHanuu e BpaleHrus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OIMTMCAHHBIN
okoJ10 cepsl; cepa, BIMCAHHASE B MHOTOIPAHHUK, WU TEJIO BPAILICHHUS.

[Tonsitue 06 06pEMe. OcHOBHBIC CBOICTBA 00HEMOB Tel. Teopema 06 00bEMe
OpsIMOYTOJIBHOTO Tapajuienenunena u ciueActBusd u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM mapa u miomaas chepsl.

I[TonoOHple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETT.

Ceuenus munHApa (mapauiesIbHO U NEPHEHAUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajienbHOE OCHOBAHUIO U MIPOXOSIIEE Yepe3 BEPIINHY ), CEUCHHUS IIapa.

BekTOpbI U KOOPANHATHI B POCTPAHCTBE
Bekrop Ha nmiockocTy U B mpocTpaHcTBe. Cl0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM



BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJ JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B IpoctpaHcTBe. Koopaunartel Bekropa. Ilpocrenmme 3amaun B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METOJ MPU PELICHUH T€OMETPUUYECKUX 3aa4.



IINTIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCTOJIb30BAHUIO ATUX JOCTIKCHUN B JPYrUX HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a]1a4, PELIEHU, paCCYyXACHHI; BOCIPUUMUYHBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTAHHE, COATaHCHUPOBAHHBIA PEKHMM 3aHATHH H
OTJIbIXA, peryiisipHas Gu3ndecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBLHON JEATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHWUEM ILIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  TpPOPECCHOHATBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAJIbHOU
Cpenbl, OCO3HAaHHWEM TJI00ANBbHOrO XapakTepa HSKOJOTMYECKHX Ipodem;
OpUEHTAlMEll Ha MPUMEHEHUE MATEMaTHYECKUX 3HAHUU JJI1 pElIeHUs 3ajad B
00J1aCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
NOCJIEACTBUM JUISI OKPYKAOLIEN CPELBI.

LleHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pa3BUTUSL W 3HAYUMOCTH JJISI PA3BUTHUS I[IMBWIM3AIMUHU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
FOTOBHOCTBIO OCYILIECTBJISITh MPOCKTHYID U HCCIEAOBATEIIBCKYIO IEATEIIbHOCTD
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOSHUSI MPOTrpaMMbl y4eOHOIo MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUSMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABJISITH U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKM MATEMaTHYECKUX
O0OBEKTOB, TOHATHHA, OTHONICHUH MEXIy TMOHATUSAMU;, (HOPMYITUPOBATH
ONpeIeNICHHs] OHITUM; YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAINY,
OCHOBaHWSI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

e BOCTIPUHUMATh,  (OPMYIHpPOBaTh U  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATENIbHBIC, EAMHUYHBIE, YACTHBIC M OOIINE; YCIOBHbIC;

e BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U ITPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOITIOJCHUSX U YTBEPXKICHUSX; MpEIaraTb KPUTCPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYN;



e ICNIATh BBIBOJABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBONTH CAMOCTOATEIHHO JJOKA3aTebCTBA MATEMATHUYECKUX YTBEPIKICHU N
(MpsiMBIE U OT POTHBHOTO), BRICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BHIBO/IBI;

e BEIOMpATh CMOCOO pelIeHus Y4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEIICHUs, BHIOMpaTh HanboJee MOIXOSAIINN ¢ yUETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKe 1eCTBUSA:

* ICTIOJIb30BAaTh BOIPOCHI KaK HCCIEN0BATEIbCKUA WHCTPYMEHT IO3HAHMUS;
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpodIIEMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIINI0, MHEHHUE;

e IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIeI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTEeMAaTHYECKOro 0OBEKTa, SIBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

e CAMOCTOSITEBLHO (DOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI MO Pe3yjbTaTaMm
NpPOBEACHHOTO  HAOMIOJIEHUs, HWCCIEIOBaHUs, OIICHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

e IPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE TIPOIECCa, a TaKXKE BBIJIBUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BEISIBIIATH AeUIUTH UHGOPMAIIUU, TaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

e BEIOMPATh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX BUAOB U (hopM
npeACTaBICHNUS;

e CTPYKTYpHUPOBaTh HH(POPMAIIUIO, TIPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OLICHUBATH HaJIEKHOCTD uH(popManu o CaMOCTOSITEJILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvle  KOMMYHUKAmMu@Hble  Oelicmsus, 0becnedugarom
copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00YUaArOUUXCHL.

OO0menue:

e BOCTIPUHUMATH U (POPMYITUPOBATH CYXKIACHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHHUS IO XOJdy pEUIeHUs 3aJlayu,
KOMMEHTHPOBATh MOJTYYEHHbIA PE3YJIbTAT;
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B X0/i¢ 00CYX/I€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBlI,
npoOsieMbl, penraeMoM 3aJayd, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELIEHNs; COIOCTABIIAThL CBOHU CYXICHUA C CYXXICHUAMH APYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3iIM4yMe M CXOJICTBO MO3MILMN; B KOPPEKTHOU (opme
(opMyIupOBaTh pa3HOIJIACHs, CBOM BO3PAKECHMUS,;

e IIPEJICTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTa; CaMOCTOSATENbHO BBIOMpPATh (GoOpMaT BBICTYIUIEHUS € YYETOM 3a]ad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

e IOHMMATh M MCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHIUBUyAJIbHON
paboTel NpU peuieHUM y4eOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOM
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, paclpelneisiTh
BU/IbI pabOT, TOTOBAPUBATHCS, 00CYKIATh MIPOIIECC U PE3yiIbTaT paboThl; 00001IaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

e Yy4aCTBOBAaTh B TPYMHIOBBIX (popmax paboThl (0OCYKIeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATh
CBOM JICHCTBHS C IPYTUMH WICHAMU KOMAH/bl; OLIEHUBATh KAYECTBO CBOErO BKJIAA
B OOUMI MNOPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM  yYaCTHUKaAMHU
B3aUMO/ICHICTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuugarom hopmuposaie
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH ILJIaH, AJITOPUTM PELICHUS 3aJ]a4H, BBIOMPaTh CIOCOO peuieHus ¢
y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
U KOPPEKTHPOBATh BApUAHTHI pELIEHUH C YYETOM HOBOM UH(OpMaIuu.

CaMOKOHTPOJIb:

eBJIAJICTh HaBbIKAMM  IIO3HABaTEJIBbHOM  pediiekcuM Kak  OCO3HAHMS
COBEPIIAEMBIX JIECUCTBUM U MBICIUTEIBHBIX NPOLECCOB, UX PE3YNIbTATOB; BIAACTh
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTEeMaTHYE€CKOM 3a]1a4H;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIH U YCIOBUSIM, OOBICHITH TPUUUHbI
JOCTUKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.
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HNPEIMETHBIE PE3YJ/IbTATBI
10 KVIACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, IIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU M CJHEJICTBUS W3 HHUX IpPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OneprpoBaTh MOHATUSAMU: NAPAIIEIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEM.

KnaccupunupoBaTh B3aMMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEM B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATHSAMM: JBYTPaHHBIM yTOJI, I'pPaHU ABYI'PAHHOIO YIJa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yIiia; rpajycHas Mmepa
JBYTPAHHOTO YIJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIbIA M  HEBBITYKJIBIH
MHOTOT'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, MPABUIIbHBIA MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHMKOB (MHMpaMUa; MpHU3Ma,
IpsIMOYTOJIbHBIN Napajiiesenumne, Kyo).

KnaccuduumpoBat ~ MHOrOrpaHHUKH,  BbIOMpas  OCHOBaHMS  JUId
kjnaccuukanuu (BbINYKJIBIE W HEBBIIYKJIBIE MHOTOMPAHHUKHW; TPABUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapajIeICITUIIEbI).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUM, UCTIOB3YSl METO/I CIE/IOB.

Crpoutrb ceyeHUsT MHOTOIPAHHMKOB METOJOM  CJEAOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUA
CBepXy, COOKY, CHHUBY.

Pemiate 3a1aun Ha HAXOXKJAEHUE FEOMETPUUECKUX BETMYMH 1O 00pa3lam WiIH
aNropuT™MaM, IPUMEHSAS] W3BECTHbIE AHAIIUTUYECKUE METOJbl MpPU PpPEUICHUH
CTaHJAPTHBIX MATEeMAaTHYECKUX 337a4 Ha BBIUYMCIIECHUE PACCTOSHHM MEXIY JABYMsI
TOYKaMH, OT TOYKM JI0 MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpELIMBAOIIMMUCA MPSIMBIMHU.

PemaTh 3aaun Ha HAXOXKJICHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3lam Win
aNropuT™MaM, IPUMEHSAS] W3BECTHBIE AHAIUTUYECKHE METOJbl MpPU PEUICHUH
CTaHJAPTHBIX  MAaTEMAaTHYECKUMX 3aJa4 Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHACS TNPSIMBIMH, MEXIy HPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUTOMIAAN MMOBEPXHOCTEH MHOIOTPAHHUKOB (TpU3Ma,
nupaMua) C IpuMeHeHUueM (GOPMYIT; BBIYUCIIATH COOTHOIICHUS MEXK/TY IJIOLIaASIMU
MOBEPXHOCTEH, 00bEMaMM M0 I00HBIX MHOTOTPAHHUKOB.
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OnepupoBaTh MOHATUSIMH: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MpeCTABICHHYIO HAa YepTexax U
PHUCYHKaX.

[TpumeHsaTh reoMeTpudeckre GakThl AJIsl PEIICHUS CTEPEOMETPHUSCKUX 3a/1ad,
IPeNOoJIaraoIIuX HECKOIBKO IaroB PEIIeHHs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMmeHaTh TpOCTEHIMEe TpOrpaMMHBIE CpPEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOUTE TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TpHUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMYyYCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJIbHBIC
CUTyalldd W TPUMEHSATh HM3yYEHHBIC MOHITHS B TIPOIlECCe IMOWCKA PEIICHUS
MaTeMaTHYeCKH  CHOPMYTUPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATh peaabHBIC
CUTyalluh Ha s3BIKE TEOMETPHUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3aJ1a49H, CBA3AHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITHYUHH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[THHIPUYECKON TOBEPXHOCTH; IMIIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yromIne
KOHMYECKOH TOBEPXHOCTH, KOHYC; chepruyecKas MOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaneHus (HWIMHAP, KOHYC, cdepa u mmiap).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudunmpoaTs B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBICOTA LIAPOBOIO CJOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMYyI.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hpepy U ONMMCAHHBIN
okoJo cepsl; chepa, BicaHHAsE B MHOTOTPAHHUK HJIM TEJIO BPAILICHHUS.

BbyncnsaTe COOTHOLICHUST MEX]y IJIOIAASIMH MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.

N3o6paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.
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BoInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OObEMHBIX
¢Guryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPHpPETUPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  EHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHO>KEHHSI BEKTOpa Ha YUCIIO, O0ObIACHATh, KAKUMH CBOMCTBAaMHU OHHU 00JIaJ1aI0T.

[IpumensATs MpaBUIIO NMapajuieaenuIne/a.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpa, YroJ MEXIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEJEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxonuTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOpPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE MPOMU3BEACHUE, PpACKIAAbIBAaTh BEKTOP MO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumeHsTh reomeTpruyeckue GakThl sl PEIICHHs] CTEPEOMETPUUECKUX 3a]1aY,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PEUIEHUS, €CJIA YCIOBHS IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemare mpocreiiimme reoMeTpuuecKue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemare 3agaunm Ha J1OKa3aTelIbCTBO MATEMATHUYECKWX OTHOIICHUM W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, MPUMEHSS
W3BECTHBIE METOBI IIPY PELIEHNN CTAHJIAPTHBIX MAaTEMATUYECKUX 3a7a4.

[IppuMensaTr mpoCTEHIIME MNPOrPAMMHBIE  CpPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpuBOIMTE HpUMEpPBl MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh NOMyYEHHBIE 3HAHMSA HA INPAKTUKE: aHAJIU3UPOBATH DPEabHBIE
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHS B IPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YeCcKu CQHOPMYIUPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pEallbHbIC
CUTyalluM Ha A3bIKE TI'€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITHI U TEOpeM, arnmnapaTa anreOpbl; pemaTh
IIPAKTUYECKHUE 3a1a41, CB3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEIUYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne HauMeHoBaHMe pa3ie/ioB U TeM (um¢poBbIe)
Kontposabubie | IlpakTuueckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
1 BBenenue B ctepeoMeTpuIo 10 1 https://lesson.edu.ru/catalog
[IpsiMbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE.
2 p poctp . 12 https://lesson.edu.ru/catalog
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
[leprieHAUKYIAPHOCTH MPSIMBIX U
3 prichi vy P p 12 1 https://lesson.edu.ru/catalog
IJIOCKOCTEH
4 YTrael MeXay TPSIMBIMHU U TUIOCKOCTSIMH 10 https://lesson.edu.ru/catalog
5 MHoOrorpaHHUKH 11 https://lesson.edu.ru/catalog
6 O6BEMBI MHOTOTPaHHUKOB 9 https://lesson.edu.ru/catalog
7 IToBTOpEHME: ceueHUs], pACCTOSHUS U YIJIbI 1 https://lesson.edu.ru/catalog
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOI'PAMME
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11 KIIACC

KosaunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbIie
Ne i/ P Kontpoubnbie | IIpakTnueckue (up )
NMporpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Tena Bpamenus 12 1 https://lesson.edu.ru/catalog
OOBEMEBI TEN 5 1 https://lesson.edu.ru/catalog
BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 https://lesson.edu.ru/catalog
[ToBTOpenue, 00o0IICHNE
4 P ’ HI o 7 1 https://lesson.edu.ru/catalog
CUCTEMAaTHU3aINS 3HAHHUIA
OBIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabhbie
padoTbI

IIpakTnyeckue
padoThI

Jlata
U3YYeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

OCHOBHBIE MOHATHUS CTEPEOMETPHHU:
TOYKA, MPsIMasi, TNIOCKOCTh,
npoctpaHcTBo. [IpaBuna
n300paKeHHsI HA PUCYHKAX:
n300pakeHMs MI0CKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
cepeaunsbl orpeska. [loBropenue
M3Y4YEHHOT 0 MaTepuaa

https://lesson.edu.ru/catalog

[TonsTHA: Iepecekaromuecs
IIJIOCKOCTH, ITEPECEKAIOIIHECs
IpsiMas U III0CKOCTh. [IoBTOpEeHNE
HU3y4EHHOr 0 MaTepuaa

https://lesson.edu.ru/catalog

3HaKOMCTBO C MHOT'OI'paHHUKAMHU,
n300pakeHre MHOIOIPaHHUKOB Ha
PHUCYHKaX, Ha TIPOCKITHOHHBIX
yeprexkax. [loBropenue
U3YYEHHOI 0 Marepuana

https://lesson.edu.ru/catalog

HauanbHbie cBeeHUS O KY66 u

MUpamMuie, UX pa3BEPTKU U MOJIEIH.

CeueHust MHOTOI'paHHUKOB.

https://lesson.edu.ru/catalog
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[ToaroroBka K KOHTPOJIBHOM
pabore.

Bxonnas koHTponbHas pabora

AHau3 KOHTPOJIbHOW PabOThI.
[TonsiTne 06 akCMOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

https://lesson.edu.ru/catalog

IToHsTHE 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHU
AKCHOMBI CTEPEOMETPUU U
CHEACTBUS U3 HUX

https://lesson.edu.ru/catalog

[TonsiTre 06 akcHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HUX

https://lesson.edu.ru/catalog

[TonsiTre 06 akcHOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBHS U3 HUX

https://lesson.edu.ru/catalog

10

B3anMHOe pacnonoxeHne IpsMbIX
B IIPOCTPAHCTBE: MEePECEKAIONIUECS,
napauIeIbHbIC H CKPEIINBAIOIINECS

IpsAMBIC

https://lesson.edu.ru/catalog

11

[TapannenbHOCTb PAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
napajuiesbHbIe MpsIMbIE B

https://lesson.edu.ru/catalog

18



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

MIPOCTPAHCTBE; NapaIEIbHOCTh
TPEX MPSIMBIX

[MapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

12 . https://lesson.edu.ru/catalog
[TapamiensHOCTb NPSIMOU U
IIOCKOCTH
VYrasl ¢ coHaNpaBIeHHBIMU

13 P https://lesson.edu.ru/catalog
CTOpPOHAMH
[TousTus: nepecexaroniuecs

14 IUIOCKOCTH, MEPECEKAOIINECS https://lesson.edu.ru/catalog
npsiMasi v MI0CKOCTh
Yron Mexay npsMbIMHU B

15 y1p https://lesson.edu.ru/catalog
MIPOCTPAHCTBE
Yron Mexay npsMbIMHU B

16 yp https://lesson.edu.ru/catalog
MIPOCTPAHCTBE
ITapannenbsHOCTH TIIOCKOCTEN

17 P https://lesson.edu.ru/catalog
napajuieNbHbIC TIIOCKOCTH
CaoiicTBa mapaieIbHBIX

18 . P https://lesson.edu.ru/catalog
IJIOCKOCTEH
[Ipocreiimme TpoCTpaHCTBEHHBIC

19 (burypsl Ha MIIOCKOCTHU: TETPAdP, https://lesson.edu.ru/catalog
KyO, mapajuiesenumnes

20 [TocTpoenune ceuenunit https://lesson.edu.ru/catalog

21 [TocTpoenue ceueHuit https://lesson.edu.ru/catalog
[ToBTOpEHme, 0600IICHME,

22 cucremaruzauus 3HaHui: "IIpsambie https://lesson.edu.ru/catalog

1 INIOCKOCTU B IPOCTPAHCTBC.
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[TapannenbHOCTD PAMBIX U
mIockocren"”

23

[lepnieH IUKyYISIPHOCTH IPAMOM 1
TJIOCKOCTH : TIEPIICHIUKYJISIPHBIE
MpsIMbIE B IPOCTPAHCTBE

https://lesson.

edu

.ru/catalog

24

[IpsimMble napasienbHbIe U
MEPIEHIUKYIIAPHBIE K IIJIOCKOCTH

https://lesson.

edu.

ru/catalog

25

[Ipsimble mapasienbHbIC U
MEePIEeHIUKYIIIPHBIE K IJIOCKOCTH

https://lesson.

edu.

ru/catalog

26

IIpu3Hak nepneHuKyJIIpHOCTH
psIMOM ¥ Tu1ockocTH. Iloaroroska
K KOHTPOJIBHOH paboTe

https://lesson.

edu

.ru/catalog

27

Kontponbnas pabora 3a 1
HOJIyrO/Ine

28

AHanu3 KOHTPOJIBHON PabOTHI.
Teopema o npsimoit
MEPIICHANKYISIPHON TIIOCKOCTH

https://lesson.

edu.

ru/catalog

29

Teopema o npsimoit
NEPIEHIUKYJIIPHON MIJIOCKOCTH

https://lesson.

edu.

ru/catalog

30

Teopema o npssmon
NEepPIEeHANKYISAPHOHN MII0OCKOCTH

https://lesson.

edu.

ru/catalog

31

[lepneHUKyNIAp U HAKIIOHHBIE:
pacCTOSIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
J10 TUIOCKOCTH

https://lesson.

edu.

ru/catalog

32

[leprieHAMKYINSp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKH 0

https://lesson.

edu.

ru/catalog
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
IO IUNIOCKOCTH

33

HepneHz[HKynﬂp 1 HAKJIOHHBIC:
pPacCTodHUEC OT TOYKHU OO0
IIJIOCKOCTH, PACCTOSIHUEC OT HpﬂMOfI
J0 IINITOCKOCTH

https://lesson.edu.

ru/catalog

34

[IeprieHIUKYNISAp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE OT IIPSIMOM
J10 TUIOCKOCTH

https://lesson.edu.

ru/catalog

35

VYTIibl B IPOCTPAHCTBE: YIOJ MEKAY
MPSMOU U TJIOCKOCTHIO

https://lesson.edu.

ru/catalog

36

JIByrpaHHbIil yro, JMHEHHBIA yroma
JBYTPAHHOTO yIJa

https://lesson.edu.

ru/catalog

37

JIByrpaHHBIi1 yroJ, JUHEUHBIA Yrom
JBYTPAHHOI'O yrja

https://lesson.edu.

ru/catalog

38

[lepnieH UK YISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIIEHIUKYIIPHOCTH
JIBYX TUIOCKOCTEH

https://lesson.edu.

ru/catalog

39

[TeprieH IUKYISIPHOCTD TIJIOCKOCTEH :
MIPU3HAK NEPIEHANKYIIPHOCTH
JIBYX TUIOCKOCTEN

https://lesson.edu.

ru/catalog

40

[leprieH UK YISIPHOCTD IIIIOCKOCTEM:
MIPU3HAK MEPIEHIUKYISIPHOCTH
JBYX IIJIOCKOCTEMN

https://lesson.edu.

ru/catalog

41

Teopema o Tpéx nepneHIuKyIspax

https://lesson.edu.

ru/catalog

42

Teopema o Tpéx mepneHIuKyIsIpax

https://lesson.edu.

ru/catalog
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43

TeopeMa o TpEx MeprneHIuKyspax.
[ToaroroBka K KOHTPOJIBHOM
paborte.

https://lesson.edu.ru/catalog

44

KonTponbhas pabora no remam
"IlepneHIMKYISIPHOCTD MIPSIMBIX U
mrockoctei" u "Yribl Mex1y
MPSIMBIMU U TJIOCKOCTAMU"

45

AHanu3 KOHTPOJIHHOU padoTHI.
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE AJIEMEHTBI
MHOI'OIPAHHUKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKAa MHOTOIPAHHUKA

https://lesson.edu.ru/catalog

46

[Ipusma: N-yronpHas Npu3Ma;
I'PaHU U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs IPU3MBI;
O0KOBast U TIOJIHAs! TIOBEPXHOCTh
IIPU3MBI

https://lesson.edu.ru/catalog

47

[Tapannenenunen, NpsaMOYroJIbHBIN
napajuleJIenuIesl ¥ ero CBoMCTBa

https://lesson.edu.ru/catalog

48

[Inpamua: N-yronapHas nupamMua,
I'PaHU U OCHOBAHUE NIUPAMUJIBL;
OOKOBast U MOJIHAsl IOBEPXHOCTh
NAPaMU/IbL; IpaBUIIbHAS U
yCedE€HHas MUpaMuaa

https://lesson.edu.ru/catalog

49

HpaBI/I.HBHBIe MHOT'OI'PAHHUKMU
TIOHATHUC IIPABUIIBHOI'O
MHOI'OI'paHHHUKaA; IIpaBUJIbHAA

https://lesson.edu.ru/catalog
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IIpU3Ma U NpaBUiIbHAs MUPaAMHUIA;
IIpaBUJIbHAS TPEYT OJIbHAS
MMApaMUJIa U IPABUIIBHBIA TETpadap;

KyO

50

HpCI[CTaBJICHI/IC O [IpaBUJIbHBIX
MHOI'OrpaHHHKax: OKTasap,
AOACKA’ AP U UKOCAdAP.

https://lesson.edu.ru/catalog

51

CummeTpust B IPOCTPAHCTBE:
CUMMCTpPHUA OTHOCUTCIIbHO TOYKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPAMUJAX,
mapajiiejicnmIice1ax, NpaBUJIbHbIX
MHOTOTpaHHHUKaX

https://lesson.edu.ru/catalog

52

Brruncnenue 3neMeHTOB
MHOTOI'PaHHUKOB: pEOpa,
AraroHalii, yriibl

https://lesson.edu.ru/catalog

53

[Tmomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITIOBEPXHOCTU IIPSIMOU
IIPU3MBI, IJIOIA(b OCHOBAHUH,
Teopema 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI

https://lesson.edu.ru/catalog

54

[Tnomanb G0KOBOI MOBEPXHOCTH U
MOBEPXHOCTH TPABHIBHOM
MUPaMHIBI, TEOpEMa O TUIONIaIN
OOKOBOI MTOBEPXHOCTH YCEUEHHOM
nupamupl. [Toaroroska k
KOHTPOJIbHOM pabore.

https://lesson.edu.ru/catalog
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KontponbHas pabora no reme

o "MHuororpaHHuku" 1 1
56 Anaims KOHTpOHFHOﬁ padoTI. 1 https://lesson.edu.ru/catalog
[Tousitue 06 00BEME
57 O06BEM UpaMuIbI 1 https://lesson.edu.ru/catalog
58 O0BEM mUpaMuIbI 1 https://lesson.edu.ru/catalog
59 O0BEM UpaMuIbI 1 https://lesson.edu.ru/catalog
60 O0BEM UpaMuIbI 1 https://lesson.edu.ru/catalog
61 O06BEM npu3MBbI 1 https://lesson.edu.ru/catalog
62 O0BEM TPU3MBI 1 https://lesson.edu.ru/catalog
63 O06BEM pu3MBbI 1 https://lesson.edu.ru/catalog
[ToBTOpenue, 06001IeHNE,
64 cucremarusanus 3HaHui: "OObLEMBI 1 https://lesson.edu.ru/catalog
MHOT'OT'PaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTEMATHSALIT 3Ha‘I,MH' 1 https://lesson.edu.ru/catalog
[TocTpoenue ceueHuit B
MHOTOI'PaHHHKE
[ToBTOpEeHmE, 0000IICHIE
cUcTEeMaTH3aIns 3HAaHUH.
Beluncnenue paccTosHUN: MEXKIY
66 ABYMS TOTRAMH, OT TORIKH 1O 1 https://lesson.edu.ru/catalog

MPSAMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXIY CKPELIMBAIOIIUMUCS
npsambiMu. [ToaroroBka k
KOHTPOJIbHOM padore.

24
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67

ITucbmMeHHast KOHTpOJIbHAs paboTa.

IT/A

68

AHanu3 KOHTPOJIBHOU padore.
[ToBTOpeHue, 0000IIEHNE
CUCTEMAaTU3aLUs 3HAHUM.
Briuucnenue yrios: Mexay
CKPENIMBAIOIIUMHUCS TIPSIMBIMH,
MEXIY IPSIMOH U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXAY
IJIOCKOCTSIMHU

https://lesson.edu.ru/catalog

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68
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11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoJsbubie
padoTsI

IIpakTH4eckne
padoThI

Jlara
U3y4eHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc,
IAaMeTp; IUIOLAAEL IOBEPXHOCTH
cdepsl. [IoBTOpEHHE N3YU4SHHOTO
Marepuasa

https://lesson.edu.ru/catalog

B3aumnoe pacnionoxenue cepbl
U IUIOCKOCTH; KacaTeabHast
MJIOCKOCTH K cdepe; MIoaib
chepsl. U3o0paxkenue cdepsl,
mapa Ha rmiaockoct. CedeHust
mapa. [loBropeHue n3ydeHHOro
MaTepuaia

https://lesson.edu.ru/catalog

Bxonnas konTponbHas pabora

AHau3 KOHTPOJIILHOW PabOThI.
[unuHapudeckast MOBEPXHOCTD,
00pa3yroIre WIHHIPHYECKOM
MMOBEPXHOCTH, OCh
IATHHAPUICCKON TTIOBEPXHOCTH.

https://lesson.edu.ru/catalog

HunuHap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u och;
IoIa s OOKOBOM U [OJIHOUN
MTOBEPXHOCTH

https://lesson.edu.ru/catalog
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N3o0pakeHue uinHApa Ha
miockocTy. Pa3BépTka unnmnapa.
Ceuenust uuIMHApPA (MIIOCKOCTBIO,
napayuieTbHOU WU
MEePIEeHANKYIISIPHON OCH
IUAJTUHIPA)

https://lesson.edu.

ru/catalog

KoHnueckast noBepxHOCTS,
o0pa3yroIre KOHUMIeCKOon
IIOBEPXHOCTH, OCh ¥ BEPIINHA
KOHNYECKON MTOBEPXHOCTH

https://lesson.edu.

ru/catalog

Konyc: ocHOBaHu€ U BepIIMHA,
o0pa3yroinas ¥ 0Ch; TIIOIA/b
OOKOBOM U TTOJIHOW MTOBEPXHOCTH

https://lesson.edu.

ru/catalog

VYceu€HHbI KOHYC: 00pa3yromme
U BBICOTA; OCHOBAHUS M OOKOBast
MOBEPXHOCTh

https://lesson.edu.

ru/catalog

10

N3o0pakenne KkoHyca Ha
IockocTh. Pa3BépTka koHyca.
Ceuenus koHyca (MJIOCKOCTBIO,
MapaiebHONM OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOIAILEH uepe3
BEPIIHHY)

https://lesson.edu.

ru/catalog

11

KoMOuHanus Ten BpamieHus u
MHOT'OI'PaHHUKOB

https://lesson.edu.

ru/catalog

12

MHororpaHHuK, ONACAHHBII

okoJ10 chepsl; chepa, BIHCaHHAS B

MHOT'OI'paHHUK UJIK B TCJIO
BpallCHUA

https://lesson.edu.

ru/catalog
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ITousatue 06 00bEMe. OCHOBHBIE

13 . n https://lesson.edu.ru/catalog
CBOMCTBa 00BEMOB Tell

14 O0bEM UIMHIIpa, KOHYCa https://lesson.edu.ru/catalog

15 O0bEM mapa u wiomaab cepsl https://lesson.edu.ru/catalog
[TonoGHBIE TeNa B IPOCTPAHCTBE.
CooTHOIIEHUS MEXAY IO IMU

16 MOBEpXHOCTEHN, 00bEMaMu https://lesson.edu.ru/catalog
nono0HbIX Teu. [loaroroska k
KOHTPOJILHOH paboTe

17 KonTtponbhas pabora 3a 1 1
MOJIyro/ine
AHanu3 KOHTPOJIbHOU padoTHI.

18 Bekrop Ha 1ockocTy U B https://lesson.edu.ru/catalog
IIPOCTPAHCTBE

19 CrnoxeHue U BBIYUTaHNE BEKTOPOB https://lesson.edu.ru/catalog

20 YMHOXK€EHUE BEKTOpa Ha YUCIIO https://lesson.edu.ru/catalog
Pasnoxenue Bekropa 1o Tpém

21 HEKOMILJIAaHAPHBIM BEKTOPaM. https://lesson.edu.ru/catalog
[IpaBuio mapayutenenumena
Pemenne 3amgad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JCHUCTBUH C https://lesson.edu.ru/catalog
BEKTOpaMHU
IIpsimoyronbHas cucrtema
KOOpJIMHAT B IIPOCTPAHCTBE.

23 Koopaunats! BexTopa. https://lesson.edu.ru/catalog

[Ipocreiimue 3anaun B
KOOpJMHATax
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24

VYron Mexay BEKTOpaMHu.
CkansipHoe Ipou3BEACHUE
BEKTOPOB

https://lesson.

edu.

ru/catalog

25

Brruucnenue yrios Mexy
IPSIMBIMH U TUIOCKOCTSMHU

https://lesson.

edu.

ru/catalog

26

KoopanHaTHO-BEKTOPHBIN METO
IIpU PELIEHUH T€OMETPUYECKUX
3a1a4

https://lesson.

edu.

ru/catalog

27

[ToBTOpenwue, 0600IICHNME,
CHCTEMaTH3allMs 3HAHHI:
«BeKTophl U KOOPJIMHATHI B
MPOCTPAHCTBEY

https://lesson.

edu.

ru/catalog

28

[ToBTOpEHME, 0000IICHNE 1
cHCcTEeMaTH3aIns 3HaHUH.
OcHoBHBIE QUTYPBI, (PAKTBHI,
TEOpEeMbI Kypca TUIAHUMETPUU

https://lesson.

edu.

ru/catalog

29

[ToBTOpenue, 0600IICHNE U
cUcTEMaTH3aIns 3HAaHUH.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpEMBI Kypca IIIaHUMETPUHI

https://lesson.

edu.

ru/catalog

30

[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3alusd 3HaHui. 3agauu
IIaHUMETPUHN U METOABI X
penieHus

https://lesson.

edu.

ru/catalog

31

[ToBTOpeHue, 06001IeHIE U
cucTeMaTu3alusd 3HaHu. 3agauu
TUIAHUMETPUU M METOJIBI X
perieHus

https://lesson.

edu.

ru/catalog

29
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[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3anus 3HaH!uH.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
[ToaroroBka Kk KOHTPOJIBHOM
pabore.

32

https://lesson.edu.ru/catalog

33 IT/A

[IuceMeHHas KOHTpoOJbHAs padoTa.

AHanu3 KOHTPOJIBHOH paboThI.
34 IToBTOpenue, o0o0ImIEeHNE U

cucTeMaTu3anus 3HaHu|

https://lesson.edu.ru/catalog

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

30
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Marematuka: aire6pa v Hauajga MaTEMaTUYECKOTO aHAIN3a, T€OMETPHUS.
I'eometpus, 10-11 xmaccwl/ Aranacsu JI.C., byty3oB B.®., Kagomnes C.b. u

npyrue, AkimonepHoe oomiectBo «M3aarensctBo «IIpocsemienne

METOAUYECKHUE MATEPHAJIBI 111 YUUTEJIA

1. MaremaTuka: anrebpa u HadaJla MaTEMaTHYECKOT'O aHaIN3a, TeOMETPHSI.
I'eometpus, 10-11 xmaccel/ Aranacsu JI.C., byry3oB B.®., Kagomnes C.b. u
npyrue, AkimonepHoe oorectBo «M3marenbcTBo «IIpocBemeHuey

2. 'eomerpus. Junaktuueckue matepuansl. 10 kmace / b.I'. 3uB- 10-e uzn.
- M.: [IpocBemenue, 2021.

3. 'eomerpus. Junaktuueckue matepuansl. 11 kmacce / b.I'. 3uB- 14-¢ uzn.

- M.: [Ipoceemenue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. Pecypcbl Enunoii kosuiekuuu mUGPOBBIX 00pa3oBaTEIbHBIX PECYPCOB

(http://school-collection.edu.ru)

2. Poccuiickas anexrponHas mmkoja (https://resh.edu.ru/)

3. ®I'BHY «®enepanbHblii WHCTUTYT TMEAArOrHYECKUX H3MEPEHHI
(https://fipi.ru/)

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOAMUCHIO 31
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