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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOHOTO Kypca «l'eomeTpus» 0a30BOr0 ypOBHS IS
obygarormuxcst 10 —11  «maccoB paspaborana Ha ocHOBe DeaepanibHOTO
rOCy/apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CpeAHEro obimiero oOpa3oBaHUS, C
y49éTOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHWH, MPEABABIIEMBIX K MaTeMaTHICCKOMY
o0pa3oBaHMIO, W TPaJAWIUNA POCCHICKOTO 00pa3oBaHMs. Peanu3amus TporpaMMmsl
obecreunBaeT OBIAJCHUE KITIOYEBBIMU KOMITCTCHIIUSMHE, COCTABISIOMUMHA OCHOBY JIJIS
CaMOpa3BUTHUA U HEMPEPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh OOIIEKYJIbTYpHOTO,
JUYHOCTHOTO M TIO3HABATEILHOTO PA3BUTUS TUIHOCTHA O0YUAIONTUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reoMeTpuH Ha YpOBHE CpeHEro 0011ero oopa3oBaHus
0o0yCJIOBIIGHa TPAKTUYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX W  IPEAMETHBIX
pe3yabTaTOB OOydYeHHS TEOMETPUM B  HAMpaBICHWW JIMYHOCTHOTO PAa3BHUTHS
oOyuaromuxcsi, (opmupoBaHusi (HYHKIMOHATBLHON MAaTEeMaTUYECKOM TPaMOTHOCTH,
U3YYCHUSl JIPYTUX YYEOHBIX JUCHUIUIMH. Pa3BuTue y oOydarommxcs MpaBHIIbHBIX
MPEACTABICHUH O CYIHOCTH U TMPOUCXOXKJICHUH T'E€OMETPUYECKUX aOCTpaKIuii,
COOTHOIIICHUM PEaJbHOTO W HWJICATHLHOTO, XapaKTepe OTPAXKEHUS MaTeMaTHYECKON
HAyKOH SIBJICHUHA M TIPOIIECCOB PEATbHOTO MHPA, MECTE TEOMETPUU B CUCTEME HAYK U
pOJIM MaTeMaTHYEeCKOTr0 MOJCIUPOBAHUS B HAYyYHOM I[IO3HAHUM M B TPAKTHKE
croco0cTByeT (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI YUAIIUXCSA, 4 TAKKE KAYECTB
MBIILJICHUS, HEOOXOAUMBIX JJISl afjanTallii B COBPEMEHHOM OOIIIECTBE.

["'eoMeTpust SBISICTCS OAHUM W3 0A30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOIIIETo
oOpazoBaHMs, Tak Kak O0OecIeunBacT BO3MOXKHOCTh HW3YyYCHUS KaK JIUCIUTIINH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U TYMaHUTaAPHOM.

Jlornyeckoe MbIIUICHUE, (QopMuUpyeMoe TpH H3YYEHUH OOyYarOIIMMUCS
MOHATUHHBIX OCHOB T'€OMETPHUU W TIOCTPOCHHHM IIETIOYKU JIOTHYCCKUX YTBEPKICHHUMN B
XOJIe PEIICHUs TCOMETPUUYECKUX 3a7a4, YMCHHUE BBIJIBUTATh M OMPOBEPraTh THITOTE3HI
HETOCPEICTBEHHO MCITOB3YIOTCS MPY PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
00J1acTAX ACATEIBHOCTH YejoBeka. OpueHTAIUs YeI0BeKa BO BPEMEHH M TIPOCTPAHCTBE
— HEeo0X0IMMOE YCIIOBUE €r0 COLIMAIBHOTO ObITHS, (hOpMa OTPAKEHHSI OKPYKAIOIIETO
MUpa, yCIOBHE yCTEIIHOTO TO3HAHUS M aKTUBHOTO MPEe0Opa3oBaHMs ICHCTBUTEILHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMH OOpa3zaMu OOBEAWHSET Pa3HbIC BUILI YUCOHOU H
TPYJIOBOM JEATEIBHOCTH, SIBISETCS OAHUM M3 MPOQPECCHOHAILHO BAXKHBIX KauyeCTB,
MO3TOMY aKTyaJlbHa 3a/Jada (OPMHPOBAHUS y OOYYAIOIIUXCSA MPOCTPAHCTBEHHOTO



MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBILUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA
B MIOJITOTOBKE K MPAKTUYECKON JACSITEIbHOCTH M0 MHOTMM HAIPABIICHUSM.

[lenp ocBoeHus mporpamMmel yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE
00yueHust — 0011e00pa3oBaTeILHOE U OOIIEKYJIHTYPHOE PA3BUTHE O0YUAIOIINXCS Yepes
o0OecrieueHre BO3MOXKHOCTH TPHOOPETEHHMS] M HCIOJb30BaHUSI CUCTEMATUYECKUX
T€OMETPUUECKUX 3HAHUM M JCHCTBHUM, CHEMUPUYHBIX TEOMETPHUH, BO3MOXKHOCTH
YCHEUIHOTO TMPOJOJDKEHUST O0pa30BaHMUS MO CHEIHAIBHOCTSIM, HE CBSA3aHHBIM C
MPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma no reomeTpun Ha 6a30BOM YpOBHE IIpeIHa3HAYCHA JIJIsl 00yYaroXcsl
CpEeIHEeH IIKOJIbI, He UCTIBITHIBABIIKMX 3HAYUTENbHBIX 3aTPYAHEHUM HA YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpazoM, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI
OCBOUTH OOIIME MATEeMAaTUYECKHUE YMEHHUS, CBA3AHHBIC CO CIEeUU(UKON Te€OMETpPUH U
HEOOXOJUMbIE JJI1 KM3HU B COBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh M3YYMTh F€OMETpPHUI0 Oosiee IIyOOKO, €Ciau B JajbHEHIIEM BO3HHMKHET
HEOOXOMMOCTh B TECOMETPUUYECKUX 3HAHUIX B MPO(hecCHOHATBHON e TETbHOCTH.

JlocTikeHHe 1end  OCBOEHMS  MpPOrpaMMbl  0OECIEUMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX 3a/1a4. [[puoputeTHRIME 3a1auaMu OCBOEHUS Kypca «I eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kiaccax sBISIOTCS:
dbopMHpoBaHUE TPEJCTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYJIBTYpbl H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MHUPOM;
dbopMupoBaHHE TMPENCTAaBICHUS O MHOTOTPpAaHHUKAaX M TelaxX BpalICHUS KakK o
BOKHEUIITUX MATEMAaTUYECKUX MOJEIISX, MO3BOJSIONIMX OMUCHIBATH U W3Y4YaTh Pa3HbIE
SIBJICHUSI OKPYKAIOIIEro MUPA;
dbopMHpoBaHUE yMEHUS PACO3HaBaTh HA YepTEk,axX, MOACISIX U B PEATbHOM MHUPE
MHOTOTPaHHHUKH W TeJa BPAICHHUS,

OBJIaJICHNE METOJaMU pEIIeHUs 3a7ad Ha TOCTPOSHUS Ha H300paKEHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopMHpOBaHUE YMEHHs OTNEPUPOBATH OCHOBHBIMHU TMOHSTHUSMHU O MHOTOTPAHHHKAX MU
TEeJIax BpAIlleHUs] ¥ UX OCHOBHBIMU CBOICTBaMH;

OBJIaJICHHE AJITOPUTMAMH PEIICHHs] OCHOBHBIX THUIOB 3a7ad; (OpMHUpPOBAHUE YMEHUS
NPOBOJNTH  HECIOXKHBIE  JOKa3aTelbHbIE  PAacCyKIEHUS B  XOJ€  PEIICHUsA
CTEPEOMETPUUECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

pa3BUTHE WHTEUIEKTYaIbHbIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MI03HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHUH, KPUTUIHOCTH MBITIICHUS;
dbopmupoBanre (HyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: yMEHHE
pacro3HaBaTh MNPOSBICHUS T€OMETPUIECKUX TOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CUTYalMsIX W TPU W3YYEHUU JAPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTH WX Ha S3BIKE
T€OMETPUA U  CO37]aBaTh TE€OMETPUYECKHUE MOJIEIH, TMPUMEHSITh OCBOCHHBIN



FEOMETPUYECKUI  ammapaT s pPElIeHHs [PAKTHKO-OPUEHTUPOBAHHBIX  3a7ady,
MHTEPHPETUPOBATH U OLICHUBATh MOJYUYECHHBIE PE3YJIBTATHI.

OTIMYNATENHPHON OCOOEHHOCTBIO NPOrpAMMBI SIBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro M3y4eHHUs 3a/]ad, PEIIacMbIX HAa YPOBHE MHTYUTHBHOIO
NO3HAHUs, M ONpeAeNEHHBIM O00pa3oM OpraHW30BaHHas paboTa HaJXl HHUMH, YTO
CIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIHPYET
IPOTEKaHUE WHTYUTHBHBIX MPOLIECCOB, MOTHUBHPYET K JaJbHEHIIEMY HW3yUYECHHIO
IIpeaIMeTa.

[Tpennourenue oTHa&TCs HAMIIIHO-KOHCTPYKTUBHOMY METOLy OOy4€HHs, TO €CTh
TEOPETHUYECKHE 3HAaHUSA HMEIT B CBOEH OCHOBE UyBCTBEHHOCTb IIPEAMETHO-
IIPAKTUYECKOM JIESATENBHOCTU. Pa3BuTME NPOCTPAHCTBEHHBIX IIPEACTABICHUNA Yy
y4almxcsi B Kypce CTepEeOMETpUU IPOBOAMUTCA 34 CUET PEIICHHUs 3aad Ha CO3JaHHE
IPOCTPaHCTBEHHBIX 00Pa30B U 33734 HAa ONIEPUPOBAHUE IPOCTPAHCTBEHHBIMU 00pa3aMH.
Co3znanue oOpasa MPOBOJUTCS C ONIOPOM Ha HAIJIAHOCTb, & OTIEPUPOBAHUE O0Pa30M — B
YCIOBHUSIX OTBJICUEHHUS OT HAIVISIAHOCTH, MBICIEHHOTO HW3MEHEHHsI €ro HCXOJIHOIO
COACP/KAHUSL.

OcHoBHBIE copnepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTH B IPOCTPaHCTBE», «Tena BpalieHus»,
«BeKTOpel M KOOpIMHATBI B MPOCTpaHCTBE». POpPMHUpPOBAHHUE JIOTMUECKUX YMEHUHI
pacnpenensercs He TOJIBKO MO COJIEepKAaTEeIbHbIM JIMHUASM, HO U 10 ToJilaM OOy4eHHs Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs.

Conmepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yJbTaTam
OCBOEHHMsI pabouell  MporpaMmbl, paclpeneia€éHHbIM IO  rojaM  0oO0ydeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMU U
HABBIKAMHM OCYUIECTBIISUIOCH IOCIEAOBATENIbHO W TOCTYHaTeNIbHO, C COOJII0JICHHEM
OPUHIMIIA TPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHUS BKJIIOYAINCHh B OOLIYI0 CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUM OOyYarOMINXCs, pacuiupsis U yriayosnsas e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3zyuenne reomerpun otBoautes 2 yaca B Hepenmo B 10 kiacce u 1 yac B Hezelno
B 11 kacce, Bcero 3a JiBa roja o0yuenus - 102 yuyeOHbIX yaca.

CornacHo rooBOMYy KaieHaapHoMy ydeOHomy rpaduky MBOY KpacHoBckoii
COIII na uzyyenue Kypca 3amianupoBano 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B
Heneno), B 11 kmacce — 34 gaca (1 gac B Heero).



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuieTbHOCTB MIIOCKOCTEM: MapajulebHbIE IIOCKOCTH; CBOMCTBA MapalIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapaJUieIbHbIE W TEPICHAUKYISPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTHU, PACCTOSTHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOECKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYJIPHOCTH JBYX IUTOCKOCTe. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBI
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOLIAb OCHOBaHU, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Npu3Msl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, OUaMeTp; IUIOLIA/[b MOBEPXHOCTU C(HEpHI.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaleHus ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCAHHBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHbie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € Bekropamu. IlpsmoyroisbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
BrluncnieHne yrioB Mexy MNPSMBIMU U TIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA
METO/1 MIPHU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, paCcCyKICHHI; BOCIPUUMUYUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUN U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TPOTSKEHUU BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJTHON M COIHMAILHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUISI OKPY KaIOIIEH Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHS IIUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMbI YUE€OHOTO MpeaMera
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UIMTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX JUIsl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEICTABIATh €€ B Pa3au4HbIX (GOopMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOM Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIyaTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTF MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmaus, 0becneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB,;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJIEHHBIX OLINOOK, BHISIBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TPaBHIIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUMCIECHUE PACCTOSHHUNA MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYJT; BEIUKCIISATH COOTHOLLIEHUS MEX 1Y TIOLIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATH pPEaAJIbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
UAJTMHIPUYECKONU TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM TOBEPXHOCTH, KOHYC; c(pepryeckasi IOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAHME CETMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B CPepy U OMUCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XkJI€HUE F€OMETPUUYECKUX BEJIMUYMH [0 00pa3laM WiIH alropuT™Mam, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(PpOBHIE)
Konrpoububle IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 BBenenue B cTepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT )
2 DIAMBIC H ITTOCKOUTHL B TIPOCTPAFCTED . 12 1 https://m.edsoo0.ru/\WT7NSO14T
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
IT
3 epHeHHHIfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEN
4 VYTriael MeXAY NPSAMBIMU U TTIOCKOCTSIMU 10 https://m.edsoo0.ru/R3SBMETBTQ
5 MHororpanHHuku 11 https://m.edsoo.ru/XPW9U5FB2
6 OOBEMBI MHOTOTPaHHUKOB 9 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOPCHHG: COHCHI, PatCTOAHIBLH 4 1 https://m.edsoo.ru/L1IAAMHO3D
yTIIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne i/t Konrposbusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEBI TET 5 1 https://m.edsoo.ru/BOORVIYC9
B
3 CICTOPEI H KOOPANHATEL B 10 1 https://m.eds00.ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIIECHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, IPSIMAas,
IUIOCKOCTB, MIPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
pPHUCYHKaX: U300pasKeHUs
IUIOCKOCTEH, apajuieIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MEPECCKAarOIUCCA
IIJIOCKOCTH, IICPCCCKAIOIUCCA
npsiMad U MmiI0CKOCTb

03.09

03.09

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VJYCGK

[TonsTus: nepecexaromumecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ IIIOCKOCTh

10.09

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaX, Ha
IPOEKIIMOHHBIX YepTekKax

10.09

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBeneHus o kyoe u
MAPaMUJE, UX PA3BEPTKU U

17.09

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeneHust 0 KyOe u
UpaMue, UX pa3BEPTKU U
mozenu. Ceuenust
MHOTOI'PaHHHKOB

17.09

https://m.edsoo.ru/IMQ3AJ3S5

10

11

12

[TonsATHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHUOMBI CTCPECOMCTPUH U
CJIICACTBHUA U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

B3aumHoe pacnionoxenue
OPSMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napaiesibHble U
CKpEIIMBAOIINECS IPSIMbIE

HapaJ'IJ'ICJIBHOCTB MpAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE:

24.09

24.09

01.10

01.10

08.10

08.10

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/lUIW8KR5Q

https://m.edso0.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

NapasulebHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . 15.10 https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTE IPAMOMN U
IIJIOCKOCTH
v

14 HIbL € COHATIPABICHIEIMA 15.10 https://m.eds00.ru/LLIAVHVBW
CTOpPOHAMH
v

15 FOIL MENCULY TIPAMBIMEL B 22.10 https://m.eds00.ru/KGIMBOEUK
IPOCTPAHCTBE
v

16 PO MEHILY TIPAMBIMI B 22.10 https://m.edsoo.ru/24LVWH9V8
IPOCTPAHCTBE
11 i

17 APAVICILHOCTE TLTocKocTer 05.11 https://m.edso0.ru/BUSTQIHZT
napajie/ibHbIe TUIOCKOCTH
CBoiicTBa mapauielIbHbIX

18 N p 05.11 https://m.edsoo.ru/OKQQK2ABA
IIJIOCKOCTEM
[Ipocreiimue

19 MPOCTPAHCTBEHHAIE PUTYPEI Ha 12.11 https://m.eds00.ru/MRT13XP79
TUIOCKOCTH: TETPadip, KyoO,
napaieNeIne]|

20 [TocTpoenwme ceueHmit 12.11 https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenune ceuennit 19.11 https://m.edso00.ru/20GC3ZP9P
KonTponbhas pabota no teme
"T1 e OCKOC

22 PAMBIC H TUIOCKOCTH B 19.11 https://m.edso0.ru/BI405QJEBR

npoctpaHcTse. [lapamieabHOCTb
IPSIMBIX U IJIOCKOCTEN"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[IepnieHUKyYIAPHOCTD NPSMOU
Y TUIOCKOCTH:
NIEPIICHIUKYJISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE

26.11

https://m.edsoo.ru/RN45YBO8R

24

[IpsimMble napaienbHbIe U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

26.11

https://m.edsoo.ru/32MXRZDDL

25

26

27

[IpsimMble napaienbHbIe U
NEPIEHIUKYIISIPHBIC K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyISIpHOCTH
PSIMOM U TIIOCKOCTHU

[Tpu3Hak neprneHIuKyJISpHOCTH
PSIMOM U TIIOCKOCTHU

03.12

03.12

10.12

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsimoit
MEPIECHANKYISPHON TIIIOCKOCTH
TeopeMma o npsmoi
NEPIEHIUKYIJISIPHON MIJIOCKOCTH
Teopema o npsimoit
NEPIEHIUKYIJISIPHON MIJIOCKOCTH

10.12

17.12

17.12

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[IepnieHauKyIsIp ¥ HAKJIIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

24.12

https://m.edso00.ru/638GKWY7V

32

[lepnenauKymnsp U HAKIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

24.12

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[IepnieHquKyIsIp ¥ HAKJIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

14.01

https://m.edsoo.ru/VLLIQ7HXC

34

[IepnieHauKyIIsIp ¥ HAKJIIOHHBIE:!

PACCTOAHUEC OT TOYKHU O
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

14.01

https://m.edsoo.ru/6P5BVV34R

35

36

37

VYrsl B IPOCTPAHCTBE: Yol
MEXAY IPSIMOM U IUNIOCKOCTBIO
JByrpaHHblil yroi, TuHEHHbIN
yroJl IBYI'paHHOTI'0 yria
JByrpaHHbIil yroi, TuHEHHbIN
yroJl IBYI'paHHOTI'O yria

21.01

21.01

28.01

https://m.edsoo.ru/PSFIXUAL1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[IepnieHAUKyYIAPHOCTH
IJIOCKOCTEW: MPU3HAK
NEePIEeHIUKYISPHOCTH ABYX
IIJIOCKOCTEMN

28.01

https://m.edsoo.ru/YRQDSM9NH

39

[IepnieHAMKYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEePIEeHIUKYISPHOCTH ABYX
IIJIOCKOCTEMN

04.02

https://m.edsoo.ru/DY2AF84T2

40

41

[TepnieH UKy ISIPHOCTD
IJIOCKOCTEN: MpHU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa o Tpéx
NEPIIEHUKYIIApax

04.02

11.02

https://m.eds00.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o Tpéx
HEePIEeHIUKYIIpax

11.02

https://m.edsoo.ru/OP44KE54N

43

44

45

46

47

48

Teopema o Tpéx
NepHeHANKYISIpax
KonTponbhas pabota no remam
"IlepneHUKYJISPHOCTD MPSIMBIX
1 rockocteil" u "Y el Mexay
IPSIMBIMU U TUIOCKOCTSIMH"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OT'PaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHUKU;
pa3BEpPTKa MHOTOTpPaHHUKA

IIpusma: n-yronpHas Ipu3Mma;
IPaHU U OCHOBAHUs IIPU3MBI;
[psiMasi ¥ HaKJIOHHAs [IPU3MBI;
OOKOBast U MOJTHAsI TOBEPXHOCTh
IIPU3MBI

[Tapaytenenunen,
IIPSAMOYTOJIbHBIN
napajuieeuInes] 1 ero
CBOMCTBA

[Tupamuna: N-yrospHas
IIMPaMHJIa, TPAaHU U OCHOBAHUE
nUpaMu/ibl; 00KOBask M MOJTHAs
MOBEPXHOCTh TUPAMHU/IBI;
IpaBWIbHASA U yceuEHHAast
nupamuia

18.02

18.02

25.02

25.02

04.03

04.03

https://m.eds00.ru/OWG81WDV3

https://m.edsoo.ru/\VOXABPOPB

https://m.edsoo.ru/L5FTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.edso0.ru/ATOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

50

51

52

53

54

HpaBI/IJIBHBIG MHOTI'OIrpaHHUKU:
HOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
HpU3Ma U IpaBUIIbHAS
UPaMKJIA; IPaBHIIbHAS
TpeyroJibHas MUpaMuaa u
NPaBUJIBHBIN TETpasdap; KyO
[IpencraBieHne 0 NpaBHIBHBIX
MHOTOTPaHHHUKAaX: OKTadIp,
JOJICKadIp U UKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, MPSMOH, MJIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupamuiax,
napajelenuneax,
MMpaBUJIbHBIX MHOT'OI'paHHUKaxX

Brruncnenue 35meMeHToB
MHOT'OI'PaHHHUKOB: pEOpa,
JIMaroHajH, yIJIbl

ITmomanes 00KOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH MPSIMOI TPU3MBI,
IUIOMIA/Ib OCHOBAaHUH, TeOpeMa
0 OOKOBOIi TOBEPXHOCTH
MPSMON MPU3MBI

ITnomanas OOKOBOH
MOBEPXHOCTH U MIOBEPXHOCTH
NPaBUJIBHOMN MUPaMUJIbI,

11.03

11.03

18.03

18.03

25.03

25.03

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCCUEHHOM
HpaMUIBI

KontponpHast pabora o Teme

55 1 08.04 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitue 06 00bEME 1 08.04 https://m.eds00.ru/GM1LC394G
o7 O0BEM TUpaMHUTBI 1 15.04 https://m.edso0.ru/B307P8WTC
58 O0BEM TUpamMuabI 1 15.04 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpPaMHUTBI 1 22.04 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpamMu bl 1 22.04 https://m.edsoo.ru/O0HRFO2LCT
61 O0BbEM TPU3MBI 1 29.04 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pu3MBbI 1 29.04 https://m.edsoo.ru/B46EMRRGE
63 O0BbEM TPU3MBI 1 06.05 https://m.edsoo.ru/FIMQW6KFT
64 Kommposbitast padora no reme 1 06.05 hitps://m.eds00.ru/23550180N
"OOBEMBI MHOTOTPaHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 cHeTEMATHEAMIA SHafI i 1 13.05 https://m.edso0.ru/KXTOCIOJG
IToctpoenue ceuenuii B
MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIeHNE
CUCTeMaTH3aIlHs 3HAaHUH.
Brruncnenue paccTosHUiA:
66 MEXJTy IBYMSI TOUKAMH, OT 1 13.05 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Hrorosast KoHTpoJbHASA paboTa 1 20.05 https://m.edsoo.ru/KB3EKOAU



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTopenue, 06001ICHNE
cUcTeMaTH3aIlHs 3HaHUH.
Brruuciienue yrioB: MExIy

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH,
MEXY IPSIMOH U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEXY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

20.05

https://m.edsoo.ru/X7CJU5L0O0



https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Cdepa u map: meHTp, paamnyc,
JaMeTp; TUIOIAIb
MOBEPXHOCTHU Chepbl
B3aumHoe pacrionoxxeHue
cdephl U TIOCKOCTH;
KacaTeJbHast III0CKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

unnHapudeckas
MOBEPXHOCTh, 00pa3yoIIre
LAJIMHIPUYECKON
MOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MMOBEPXHOCTHU

[{wmHAp: OCHOBAHUS U
OOKOBas MIOBEPXHOCTD,
o0pasyrolas ¥ 0Ch; TUIONIA/Ib
OOKOBOM M MOJIHOMI
IIOBEPXHOCTHU

N300pakenne nuIMHIpa HA

mockocTy. Pazséprka
MHapa. CeueHus NUIMHApa

03.09

10.09

17.09

24.09

01.10

08.10

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edso0.ru/QDCFS8UGXE

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

(MII0CKOCTHIO0, MAapaJIEIbHON
WU TIEPIICHIUKYIISIPHOM OCcH
AJTUHIPA)

Konnueckas mOBEpXHOCTb,
00pa3yrolire KOHUYeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

15.10

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue u BepiMHa,
00pa3yrolas ¥ 0Ch; IJIOMA b
OOKOBOM U MOJTHOM
[IOBEPXHOCTU

22.10

https://m.edsoo.ru/Q4EUBB6GT

10

Y cedu€HHBIN KOHYC!
00pa3ymolue u BHICOTA;
OCHOBaHHSA U OOKOBas
MIOBEPXHOCTh

N300pakeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
CeueHust KOHyca
(MII0CKOCTHIO0, MapaJIeIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

05.11

12.11

https://m.edso0.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

11

12

KomM6unarus ten BpaieHus u
MHOT'OI'PAHHUKOB

MHororpaHHuK, ONMCaHHbIA
0KoJI0 cepsl; chepa,
BIIMCAHHAs! B MHOTOI'PaHHUK
WJTU B TEJIO BpaIleHUs

19.11

26.11

https://m.edsoo.ru/4AVHGTY X8F

https://m.edso0.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

TTousitre 00 00BEME.
OCHOBHBIE CBOICTBa 00BHEMOB
TeN

03.12

https://m.edsoo.ru/4ACENHGLOZ

14

15

O0BéM IUIMHIpa, KOHYCA
O0BEM mapa ¥ 1mIonaIh
chepnl

10.12

17.12

https://m.edsoo.ru/\W8TGN5Z799

https://m.edso0.ru/G7TAYCMITT

16

ITomo6uEbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXY TUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEN

24.12

https://m.edsoo.ru/4ANO4FYUUX

17

KonTtponpsHas pabora o
temaMm "Tena BpanieHus" u
"O0BeMbI TET"

14.01

https://m.edsoo.ru/KCOMHJ5SWW

18

19

20

BekTop Ha mi1ockocTH U B
IIPOCTPAHCTBE

CrnoxeHue U BeIYUTaHHE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

21.01

28.01

04.02

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pa3znoxxenne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napamnenenumnena

Pemenue 3amay, cBSI3aHHBIX C
MIPUMEHEHUEM TIPABUJII
JIEUCTBUNA C BEKTOPAMH
KoopannaTHo-BeKTOpPHBII
METO/[ ITPU PELIEHUH
reOMETPUYECKUX 3a]1a4

11.02

18.02

25.02

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z7U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

25

[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpPJIMHATaX

Yrois Mexay BEKTOPAMH.
CkanspHoe pou3BeieHue
BEKTOPOB

04.03

11.03

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

30

Brruucnenue yrios Mexay
IIPSIMBIMH U TUIOCKOCTSMH

KonTponbhas pabota no Teme
"BekTopbl 1 KOOpAUHATHI B
npoctpaHcTae”

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIus 3HaHUH.
OcHoBHble GUrypsl, GakTsl,
TEOpEMBI Kypca IIIaHUMETPUU

[ToBTOpenwue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpeMBbI Kypca IIIaHUMETPHH

[ToBTOpenue, o6o0IIEHNE U
CUCTeMaTH3aIlHs 3HAaHUH.
3anaun NIaHUMETPUU U
METOJIbI UX PEIICHUS

18.03

25.03

08.04

15.04

22.04

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edso0.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenme, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWN.
3ajauu IaHUMETPUH U
METO/Ibl UX pelICHUs

29.04

https://m.edsoo.ru/FG4PJN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allus 3HAHUH.

32 1 06.05 https://m.eds00.ru/ZY6BYLY7W
OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH
n

33 TOTOBas KOHTpOIbHas 1 13.05 https://m.edso0.ru/\VP8CXOC4C
pabora
[ToBTOpEeHHE, 0600IICHUE U

34 . 1 20.05 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTH3aLMs 3HAHUH

OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEero o01Iero o0pa3oBaHus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMas, INIOCKOCTb
25 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU | CIICJCTBHSI U3 HUX TIPU PEIICHUU
' TCOMETPUUYCCKUX 3a/1a4
23 OnepupoBaTh MOHATHIMH: MAPAJUICTLHOCTh W TMEPICHIUKYISIPHOCTD
' NPSIMBIX M IJIOCKOCTEH
24 KnaccuguupoBarh B3aMMHOE PaCIIOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: ABYTPAHHBIN YTOJI, TPAaHU ABYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOrO yria, JIMHEWHBIM YroJ JBYIPAaHHOTO VTJIA,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTpaHHHKA, MIPaBUIIBHBIN
MHOTOTPaHHUK
24 Pacrio3naBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MMpaMuia, Mpu3Ma,
' MIPSIMOYTOJIHHBIN MapajuieNenume], Kyo)
KrnaccudumupoBaTh MHOTOTPpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- Kinaccupukanuyd  (BBIMYKIbIE W HEBBINTYKJIblE MHOTOTPAHHHKH,
' MPAaBWJIBHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC TPU3MBEI,
napasuieNIenune /bl
- OnepupoBaTh  TOHSITHUSIMH: CeKymas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TNPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepPTeXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCICHUC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUICCKUX BECJIIMYHH 110 06pa3uaM
WX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pEeIICHUN CTAHAAPTHBIX MATECMATUYCCKUX 3a1a4 Ha BbBIYUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY HpHMOfI U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamuza) C OpUMEHEHHEM  (GOpMYJ,  BBIUUCISTH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HHCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH MHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM yCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTCMbI IIpU PCHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO,Z[I/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCﬁ B IpUpPOJAC U

KN3HU, PACIIO3HABATH IMTPOSABJICHUEC 3aKOHOB I'COMETPHUU B UCKYCCTBEC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYECHHbIE MOHITHUS B IpoOIecce
MIOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIMpOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHBIE CUTYAIH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMETPUUCCKUX MOHITUMN U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU [WIHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyroniye NUIHHIPUICCKON TMOBEPXHOCTH, HWIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIfe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh NMOHITHSIMH: NIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbIYHCHATE COOTHOIIEHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMU ITOTO0OHBIX TENT
69 N3o06paxaTs n3yyaemble QUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTYypaX, MPEACTABICHHYIO Ha

YepTekax U pUCYHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAMWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHI BCKTOPA,
Yroia MCEXKAY BCKTOpPpAMH, CKaJ[ApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U INPOU3BECACHHUEC BCKTOpPA HA YHUCIIO, YTOJ
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
IIPUMEHSAS.  U3BECTHBIE  METOAbl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

6.23

[IpuMeHATH TONIy4EeHHBIE 3HAHMS Ha [PAKTHKE: aHAJIU3UpPOBATh
peanbHBIE CUTYallMd U NPUMEHATh U3YYEHHBIE INOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIUPOBAHHON MpoOIeMBl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX MMOHATHNA U
TEopeM, amnnapara ajareopsl, pelarb NpaKTHUECKUe 3a/1a4H, CBI3aHHBIE

C HAXO0XACHUEM I'€COMCTPUICCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE HOHATHUS CTEPEOMETpHH. Touka, IpsMas, MIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpPBHl Ha

IUIOCKOCTHU: TETPa’Ip, KyO, napajuieenure], HOCTPOSHHE CEYCHU

7.3

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIOJl MEXKAY MPAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJja.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMO# IO TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHauKyasspHOCTh
IJIOCKOCTEMN: MPU3HAK NEPHEHINKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpExX

MEepIEHIUKYIIpax

7.4

IIoHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOT'PaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. IIpu3ma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIBHBIN
napajuiejienuIe] U ero coucrea. Ilupamupa: N-yronpHas nupamMuna, TpaHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. DJIEMEHTHI INpu3Mbl U  [MUAPAMUIBI. HpaBI/IHBHHe




7.5

7.6

1.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPaMUJa, IIPABWIbHAs TPEYTOJbHAs NUPAMHUIA W IIPaBUJIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 31meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Lmomians 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NHUpaMU[bl, TEOpPEMa O ILIOIIAIU

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0cCh, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, 0OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: oCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBAHUSI U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

Kom0Ounanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena u ciaeacTBus u3 He€. OO0bEM IMIUHIpA,

koHyca. O0bEM mapa u miomanb chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY ), CEUEHHUS L1apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUJl ACUCTBUI C BEKTOPaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAuMHATax. Yrojl Mexay Bekropamu. CkalspHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKUX 3a1aY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
ymeHue (GopMyIupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BaATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/1a4, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX ITPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHnue onepupoBarh MOHATUAMH: HATYPAIbHOE YHCIIO, LEJIOE YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
MIPOU3BOJILHOIO YHCJIA, OCTATOK 10 MOAYJIO, PalMOHAIBHOE YHCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmeTHyeckas ~ Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEeHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenesnuTeNlb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMAaTHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUONYHOCTb (DYHKIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUIUM, TepBas W BTOpas NpPOU3BOAHAas (yHKLUH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuThb acCUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOIUTh YpaBHEHUE KacaTebHON
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO JUIS HCCIIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH IPOU3BOJAHYIO JJIA HAXOXKIACHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, IOKa3aTeapHass W Jiorapupmuueckas (QyHKIUH; yMEHUe
CTPOUTH TpadUKN U3yUEHHBIX (PYHKIM, BBIMOIHATH MIPeoOpa3oBaHus
rpaduKoB (GYHKLIUH, UCIIOJIB30BAaTh TPaPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMysaMH 3aBHCUMOCTH
MEX]y BETMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIMNA 115
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEI0BATh IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJO0OHOCTh PE3yNbTAaTOB; YMEHUE MOJECIHPOBATH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHHe omnepupoBaTh MOHATUSMHU: cpelHee apu(MeTHUecKoe,
MearaHa, HauOoJblllee ¥ HauMEHblee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa,; yMEHHE MW3BIIEKATh,
WHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, oTpakarolryto CBOWCTBA pealibHbIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecCKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JyarpamMm paccerBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, (OPMYITy IMOJHON
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMM: CIyyailHas BeJIMYMHA, pacIpeleieHHe
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BeNWYMHBI, (YHKIUU pacupeiesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCICOBAHHM;, YMEHUE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE IPUMEHSITh KOMOMHATOPHBIE
(hakTBl ¥ paccyXIeHUs ISl PeHICHHs 3a7a4; OIECHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAaHHBIA yroj, TPEXTPAHHBIA YIoOJ, CKPEIIMBAOLIUECS MPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy NPSMBIMHU, YTOJI MEXAY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3aj7iay H3y4yeHHble (DaKThl U TEOPEMBI IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUMbI, MPHU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasicss ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TPUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OINpEAENeHUsT H3ydaeMbIX (uUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMHU: IBUKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh M€OMETPUUYCCKHE OTHOIICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJIMYMHBI (UIMHA, YTOJ, IUIONIaah, 00BEM, MJIOIIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyIeNienuIiea, MUPaMHUIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

o1I00HBIX GUryp
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YMeHune onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl
3 OyHKIWH U TpaduKH




@ynkuus, crnocods! 3aganus (yHkimu. ['padux ¢yHkumu. BzaumHo oOparHbie

3 ¢bynkiuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacth ompeneneHUs] U MHOXECTBO 3HadeHWi GyHkuumu. Hynu QyHkumu.
39 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MakcuMymbl U1 MUHUMYMBbI (QyHkiuu. HaumGombliee U HavMeHbllee 3HAUYCHUE
(GYyHKINMU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukm paspsiBa. AcumMnToThl TpadukoB QyHKuui. CpolcTBa (QyHKIHA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMya CI0KHBIX MPOIIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pyukiuu. [IponsBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeneHune npou3BOJHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxxaenue HanboIbIlero 1 HAaMMEHbIIEro 3HaYeHUs QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannatsl u BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

['eomerpus. 10 — 11 kiaccsl: yd4eOHUK 17151 0011e00pazoBaTeIbHBIX OpraHn3aluii: 0a30BbIN U
yriyosennsiii ypoBau / (JI.C. AtanacsH, B.®. byty30B u ap.) — 7-¢ uzganue, Mockaa:
u3narensbctBo «IIpocsenienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

YMK no reomerpunu 10 - 11 knace, peanu3yomui y4eOHY0 IporpaMmy

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

bubmuoreka IIOK http://m.edsoo.ru/f2a3206a

EI'D no maTemaruke: MOArOTOBKA K TeCTHpOBaHMI0 hitp://www.uztest.ru

Enunas xomutekiust iudpoBbix 00pa3oBaTeibHbIX pecypcos http://school-
collection.edu.ru/collection

Marematrka B TOMOIIb MIKOJIEHUKY M CTYAEHTY (TecThl o Matematrke online) http://mathtest.ru/
3aga4yn Mo reoMeTprH: NHPOPMAIIMOHHO-TIOUCKOBas cucteMa http://zadachi.mccme.ru/
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