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MNOACHUTEJIBHAS 3AIITUCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHOoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeIHET0 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMU,
COCTABJISIIOIIMMH OCHOBY JIJII CaMOPa3BUTHsI M HEMPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca Te€OMETpPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MNPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUEHUS I€OMETPUM B HAIIPAaBJIECHUU JUYHOCTHOTO
pa3BUTHs OOy4armuxcs, (GOpMHpPOBaHUA (DYHKIHMOHAIBHON MaTeMaTH4YEeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCIMILINH. PazButue y oOyuarommxcs
IPABWIBHBIX MPEICTaBICHUNA O CYIIHOCTH M TNPOMCXOKICHUM T€OMETPUUYECKHUX
abcTpakuuii, COOTHOUIEHHH pEaJbHOTO0 M HACAIBHOI0, XapakTepe OTpaKeHHUs
MAaTEMATUYECKOW HAyKOW SBJICHUA M TPOLECCOB PEATbHOT0 MHpPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIU MAaTEMaTHUYECKOTO MOACIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS,, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHsA, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbllUIeHHE, (opMHpyeMoe NpH H3YYEHUH OO0YyYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPKACHUI
B XOJE pEIICHUS T'eOMETPUUYECKUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPrarh
THIOTE3bl HETOCPEICTBEHHO HCIIOJB3YIOTCA TMPHU PEUICHHH 3a/1ady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AesITeNbHOCTH udenoBeka. OpHeHTaluus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ColualbHOro ObITHA, (QopMma
OTPaKEHHUs OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHWS W aKTHBHOTO
npeoOpazoBanus  AeicTBuTenbHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEAMHSET pa3Hble BHUIbI y4€OHOW M TPYAOBOM JESATENBbHOCTH,



SBJIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAYECTB, MOATOMY aKTyaJlbHA
3amaya (popmMupoBaHUS y OOYYAlOLIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHHUs — 0O0IIe00pa3oBaTEIbHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOyuaroluxcs  4depe3  oOecreuyeHHE  BO3MOXKHOCTH  MPHOOpETEHUs U
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JICWCTBH,
crenuUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJAOHKEHUST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpPOBHE TMpeaHA3HAUCHA IS
OOyJaroIMXCcsl CPEeHEN MTKOJBI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
CO crneuupuKod TEeOMETpUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I€OMETPHUIO OoJjiee
r1yOOKO, €ciiM B JajbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eNu OCBOCHMSI TMPOrpaMMbl 00ECTEUUBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. IIpuoputeTHhIMM 3aJayaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpaICHUS
KaK O BaXXHEHIIMX MAaTEMAaTHYECKUX MOJIEISAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pacClO3HABaTh Ha YEPTEkKaX, MOACISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHUS OINEPUPOBATH OCHOBHBIMU TOHSITHSIMH O
MHOTOTPaHHHUKAX U TejaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QITOPUTMAMU  pEIICHUS  OCHOBHBIX  THIOB  3aJad;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECJOXKHBIE JOKa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS] CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKUX CIOCOOHOCTEHM
oOyyJarommxcsi, TMO3HABAaTEIbHOM  aKTUBHOCTH, HCCJIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHNUS,



e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUU: YMEHHME PACIO3HABATh MPOSABICHUS TE€OMETPHUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3BIKE
TEOMETPUHU U CO34aBaTh Fr€OMETPUYECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHUM ammapar [ PEIICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHWs 3aJay, pelIacMblX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHMS, U ONPEIEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Tpennourenue oTAAETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYallUXCs B Kypce€ CTEPEOMETPUM INPOBOAUTCS 3a CUET pEIICHHs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HpPOBOAMTCA C ONOPOM Ha
HarJISIHOCTh, a OIEpUpPOBaHUE O00pa3oM — B YCJIOBUSX OTBJIECYECHHS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxkaTenbHbie TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsmMble U TIJIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs HE TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro o01Iero oopa3oBaHusl.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpeldeNéHHbBIM 10 ToiaM oOyuyeHwus,
CTPYKTYpUPOBAaHO TakuUM oOpa3oM, 4YTOOBl OBJAJE€HHWE TI'€OMETPUYECKUMU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPE/CTaBICHUN OOydaroluXcs, paciuupsis u
yriay6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

PEAJIMBALIASI BOCHUTATEJIBHOTO TOTEHLHUAJIA YPOKA
MPEJMNOJATAET CJEIYIOIIEE:

1) npuBieYCHNE BHUMAHUS IIIKOJILHUKOB K IIGHHOCTHOMY aCHEKTY H3y4aeMbIX Ha
ypokax (paxkTos;



2) WCHOJB30BAHME BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEpKaHUS Yy4eOHOTO
mpeaMeTa dYepe3 MOoJ00p COOTBETCTBYIOIIUX TEM, HCTOPUYECKHX (HaKTOB,
COOBITUH, MPOLIECCOB, SBICHUH, TPOOIEMHBIX CUTYaIlMi U TeM ISl 00CYKJIEHUS B
KJIacCe;

3) dopmupoBaHue S3BIKOBOH JIMYHOCTH, COJICHCTBUE B OBJIAJICHUM IOTCHIIMAJIOM
CIIOBECHOI'O HCKYCCTBa I JAJbHEMILEro CaMOpPa3BUTHA W CaMOpEaIn3aluu,
dbopMHpOBaHHE MEHTAIILHOCTH HOCHUTENA SI3bIKa, HAlMOHAIBHO-KYJIBTYPHOU
UJCHTUYHOCTH, IPUOOIICHHS K UCTOPUU U KYJIbTYpe cBoeil PosinHbI;

4) mpuMeHEHNE Ha YPOKE HHTEPAKTUBHBIX (DOpM pabOTHI ydamuxcs (B TOM YHCIIE,
BUPTYaJIbHBIX  JKCKYpCHH,  00pa3oBaTeNbHBIX  MapUIIpyTOB,  MPaKTUKO-
OPUEHTHPOBAHHBIX MOJYJIEH, YYEOHOUCCIIEAOBATENbCKUX 3aHATUH MPAKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa B paMKaxX MPOEKTHOU JESATEIbHOCTH);

5) HHTCJUICKTYAJIbHBIX HWIP, CTHMYJIUPYIOIIHUX I103HABATCIbHYIO MOTHBAIHUIO
IODKOJIbBHUKOB, I'IC IIOJYYCHHBIC Ha YPOKC 3HAHHA AAI0T ydalllUMCA BO3MOXXHOCTDH
HpI/IO6pCCTI/I OIIBIT BCACHHA KOHCTPYKTHBHOI'O JAHAJIOTa, prnHOBOﬁ pa6OTBI N
pa6OTI>I B IIapaxX, KOTOPBIC Yy4YaT IMKOJBHHUKOB Y4YaCTHIO B KOMAHIAC H
B3aI/IMO,Z[CI>'ICTBPIIO C ApYIruMHn ACTbMU,

6) HHUOUHUPOBAHUC N ITOJACPIKKA HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTHU IIKOJIBHUKOB
B paMKax pcaJin3daliliid UMW HWHIAWBUAYAJIBbHBIX W I'PYHIIOBBIX HCCICOOBATCIILCKUX
IIPOCKTOB, YTO A4€CT HM BO3MOXHOCTH HpI/IO6p€TaTI) HaBBIK CaMOCTOATCIIBHOI'O
PCIICHUA TGOpGTH‘-IGCKOﬁ HpO6JI€MI>I, OIIBIT HY6JII/I‘-IHOI‘O BBICTYIIZICHUA IICPCH
aynHTopHeﬁ, APryMCHTHPOBAHUA U OTCTAUBAHHUA CBOEH TOYKU 3pCHHA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3yuenue reomerpun orBoautes 2 yaca B Henelro B 10 knacce u 1 gac B
Hezenmo B 11 kmacce, Bcero 3a iBa rojga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSATUS ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTD,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IepeceKaroniuecs,
napajyieibHble W CKpeluBaromuecs mnpsmble. [lapainenbHOCTh MNPSMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: MapaJUieIbHbIE TMPSIMbie B IPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSMBIX; MApAIEILHOCTh MPSAMON M TIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH; Yrod MEXIy NpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW: napajuielibHble  TUJIOCKOCTH; CBOMCTBa
napajiebHbIX TIockoctei. [IpocTeifine mnpocTpaHCTBEHHbIE (QUTYpHI  Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTh OPSIMOM U TIJIOCKOCTH: MEPIEHANKYIISIPHBIE MPSIMbIE B
MPOCTPAHCTBE, NpPsMbIE MNapaJUiebHbIE W MNEPHEHAUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TNEPHEHAUKYISIPHOCTA MPSIMOM U TUIOCKOCTH, TeOopemMa O MpsSMOM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrod MEXIy NPSMOW H
IUIOCKOCTBIO;  ABYTPAHHBIM  YroJl, JMUHEHHBIA yroia JABYTPAHHOrO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MmOpsMOM 10  IJIOCKOCTH,  TpoeKkuuss  (GUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TIJIOCKOCTEH: MpPHU3HAK  MEPHEeHIUKYJISIPHOCTH  JABYX
IocKocTer. Teopema o TpEX NepHeHAUKYIIsIpax.

MHOrorpaHHuKu

[ToHnaTrie MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBIMTYKJIbIC
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yrosbHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIPsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAas MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieyienunes U ero cBoictBa. Ilupammpma: N-yroiapHas nupamuia, TPaHU U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceu€HHass mnupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPaBUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
npaBWIbHAs THpaMUa; TpaBUJIbHAs TpPEYyrojibHas MHUpaMuAa U TPaBHIbHBINA
terpa’ap; KkyO. IlpencraBieHue O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEJIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMHuAax, Napauiesienuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Beruncnenre 9SJ€eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAaroHa M, YTJIbl.
[Tnomanas OOKOBOW TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSMON IPHU3MBI,
IJIOIIAh OCHOBAaHMM, TeopeMa O OOKOBOWM TMOBEPXHOCTU MPSMON MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH MPAaBUIBHOM MNMUpaMUIBI,
TeopemMa O IUIomaau yceuéHHoW mmpamuibl. [lorstue 00 o00béMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KUIIACC

Tesia Bpaluenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyromue HAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TMOBEpXHOCTU. llunvHap: OCHOBaHMS U
OOKOBas TOBEPXHOCTh, OOpa3ylolias MU OCb, IUIONaAhL OOKOBOW M TIOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIiliMHA, 00pa3yroIast
M OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMETp; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3auMHoe pacrnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpalleHusl Ha TUI0CKOCTU. Pa3BépTka HMIMHApPA U KOHYCA.

KomOunamuu Ten BpallleHWss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwimHIpa (TApaIebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoct U B pocTpancTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. PaznoxkeHue BeKTopa 1no TpEM HEKOMILIAaHAPHBIM
BekTopaM. [lpaBuno mapamnenenuniena. Pemienue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TNpaBWJI JEUCTBUM ¢ Bekropamu. IIpsmMoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnater BekTopa. [lpocreiimme 3agaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHUSI IMPOrpaMMbl y4yeOHOTO TMpeaMera
«MareMaTnka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha pPOCCUKCKOrO0 OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUMH,
IpolLenyp TpaxkIAaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI M TpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaxaaHCKOU UJICHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUN B JPYTrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO IOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUUYECKHE 3HAHHS B
MHTEpecax 37J0pOBOTO U 6e30macHOro0 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbIO (3I0pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATHI U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (du3znuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpPO(ECcCHOHAIBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieil mpodeccur M peaJr30BbIBATb COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMYy OOpa3OBaHHUIO W
CcaMOoO0OpPa30BaHUI0 HAa MPOTSHKCHUU BCEH JKM3HH, T'OTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PCIICHUM MPAKTHYCCKUX 3a7[ad MAaTEMaTHUECKOW HATIPABJICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, TMOHUMAHHEM BIIUSHUS
COITUAJIEHO-IKOHOMHUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COIHMATBLHON
Cpembl, OCO3HaHHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMPodIieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MaTEeMaTHYCCKHX 3HAHWM JUIS PEIIeHUs 3aaad B
00JIACTH  OKDY’KAaIOIIeH Cpefbl, IUIAHUPOBAHHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIISCTBEHHOW MNPAKTUKH, I[TOHUMaHUEM
MaTeMaTHYECKOH HayKH Kak c]epbl 4YeIOBEUeCKOH MACSITeNbHOCTH, JTaroB ¢
pPa3BUTHA W 3HAYMMOCTH JUIS DPA3BUTHS I[MBWIM3AINU, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTypOW Kak CpEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBJISITH TPOCKTHYIO M HCCIIEAOBATEIBCKYIO ESTEILHOCTh
WHWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl y4eOHOTo MpeaMmeTa
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OeliCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  noznaseamenwvuvie  Oeiicmeus, — obecnedusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 O0OYUAIOUUXCS  (0CBOEHUE
Memo008  NO3HAHUA  OKPYHCAIOWje20  Mupa,  HpUMEHeHUue  JI02UYecKUXx,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble Jloruueckue 1eicTBUA:

e BBIABISITh U XapaKTEPHU30BaTh CYIISCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXKIY TMOHATUAMH; (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUMW; YCTAHABJIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJaccu(ukalmy, OCHOBAaHUS JUIsi OOOOUIEHUS M CpPAaBHEHHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABISATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3W U
npoTuBOpeurs B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUM (TPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciieoBare/ibCKue AeiicTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOUIME MPOTUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCIICPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
O0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

e BBIABIATH AeUIUTH MHGOPMALIUU, TAHHBIX, HEOOXOJUMBIX NJii OTBETA
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BbIOMpaTh UH(POpPMAIMIO U3  HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(DOpPMALUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, IPEICTABIATh €€ B pa3lIUyHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJEKHOCTh uHbopmauu 1o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvnvie  KOMMyHUKamuemvle  Oelicmsus,  obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenue:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMH OOIIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly PEIICHUs 3a1a4l, KOMMEHTHPOBATh MOJYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIEHHUs 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIAEMOMl TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXACHHSIMHU JPYTHUX
YYaCTHHKOB JUaora, OOHapyKMBaTh pa3jiduyue W CXOJCTBO IO3WIIHIA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  PEUICHWS  3aJayd,  JKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHIMBUTyaJIbHON pabOThI PU pelICHUU yU4eOHBIX 3a/1a4; MPUHUMATD 11€JTb
COBMECTHOM JIESTENBHOCTH, IUIAHUPOBATh OPTraHHU3aIMI0 COBMECTHOM
paboThI, pacpeAenaTh BUILI paboT, JOrOBapUBATHCS, 0OCYKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBHIX opMax padoThl (00CYykIeHHs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTHI U
KOOPJIMHAPOBATh CBOW JIEHCTBHSI C JPYTUMH UiI€HAMHA KOMAaH/IbI,
OIICHWBATh Ka4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4H, BBIOUPATh CIOCOO peleHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM TO3HABATCIIPHOM peduieKkcuM KaK  OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipolecca U
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU
3a7laud, BHOCUTH KOPPEKTHUBBI B JICSATCIILHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI

10 KITACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPSAMAas, IJIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIIEJCTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE PpacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo BYrpaHHOTO yrjla; JMHEWHBINH Yrojl JBYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh IOHATUSAMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHUS iAo
Kiaccuukanmy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYILasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHUKOB METOJOM  CIEAOB, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

Pemarsb 3aaun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMUYMH MO0 o0pa3uam Wiu
QITOPUTMaM, TPUMEHSSI W3BECTHbIE AHAIUTUYECKHE METOJbl IPHU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 337a4 Ha BBIUYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPsIMOM, OT TOUKM [JO IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaAXOXKJIEHUE T€OMETPUUYECKUX BEJIMUYMH 10 o0pa3lam WiH
QIrOpUTMaM, NPUMEHSSI W3BECTHbIE AHAIUTHYECKHE METOJIbl NIPHU PELICHUN
CTaHJAPTHBIX  MaTeMaTHYEeCKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSIMBIMHA, MEXKIYy NpsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Boruncnsate 00bEMBI U MJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € T[pUMEHEHUuEM (GOpMys; BBIYMCIATH COOTHOLIEHMS] MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekax U
pPHUCYHKaXx.

[TpumensaTh reomeTpuueckue (HaKTbl I PEUICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IIAaroB PEIICHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATP NpPOCTEWIINE NPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMEHATE IOJyYEHHBIE 3HAHWSA HA IPAKTUKE: aHAIMU3UPOBATH peEajbHbIE
CUTyallud W IIPUMEHATh HW3YYEHHBIC IOHATHS B INPOLECCE IOMCKA PELICHUS
MaTE€MaTUYeCKH CQPOPMYJIMPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATH peabHbIC
CUTyallud Ha s3bIKE TIE€OMETpPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpEM, armnapara aiareopbl; pemarh
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.

11 KJIACC

OnepupoBaTh NOHSATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yrolme
UUAJIMHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KinaccudunmpoBats B3aMHOE paciojiokeHue chephl U TIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTA; IIApOBOM CIIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beruucnare  0o0bEMBI UM IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSITHUSMU: MHOTOTPaHHUK, BIHCAHHBIN B chepy u
OMHUCaHHBIK OKOJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAaHHUK WA TEJO
BpAIIICHUS.

BBIYUCIISITE COOTHOIICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTENH U 00bEMaMH
MOAOOHBIX TEII.



N3o00paxaTh u3yyaemble (PUTYpBl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BhbIOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX O0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPECTABICHHYIO HAa YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEWCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO MapajuIeICIUIICA.

OnepupoBaTh NOHATHIMU: JTEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IIPOU3BEICHHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE TMPOU3BEAECHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue (axkThl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallnX HECKOJIBKO AroB PELICHUs], €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwars mpocreiiiye reoMeTpUYEeCcKUe 3aJayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amaum Ha J0KA3aTelbCTBO MATEMATUYECKUX OTHOLICHUM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH [0 00pa3liam WM alropuTMam, IpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IpumeHATP OpOCTEHIINE IPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTHL NpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJYyYECHHBIE 3HAHMWS HA IPAKTUKE: aHAJIW3UPOBATh PEATbHBIE
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHS B INPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATh peasbHbIC
CUTyallud Ha S3bIKE TIE€OMETpPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJACIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUHN U TEOpEM, arlrapaTa ainreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
bu6mmoreka [IOK
! Brexertite B crepeometpiio 10 https://m.edsoo.ru/1c209e37
[IpstMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. bu6nunoreka [IOK
2 . 12 1
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKyYIAPHOCTD NPAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 1 1
VYrisl MeXAy IPSIMBIMU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
. bubnuoteka [IOK
1
6 OOBEMEI MHOTOIpaHHIKOB o https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
7 I1 : 4 1
OBTOPEHHE: CEYEHMUSI, PACCTOSTHUS U YIJIbI httos://m.edsoo.ru/Lc209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KIIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoanueie | Ilpakruyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppaieHis 12 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 OOBEMb1 TN > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHwme, 0000IICHHE, 7 1 bu6mmorteka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypchbl
OCHOBHBIE ITOHSTHSI CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTso. [IpaBuia
1 1/1506 Z)KeHI/Iﬂ Ha pHc Kax: 1 Bubmmorexa LIOK
P PHCYH o https://m.edsoo.ru/aecc77cd
M300paxeHHsl MI0CKOCTEH,
HapauIeIbHBIX MPSAMBIX (OTPE3KOB),
CepeIuHbI OTpPE3Ka
[TonATHs: nepecekarommecs
2 IUIOCKOCTH, IIEPECEKAIOLTUECS TTpsiMast 1 bubamorexa HOK
> 1P P https://m.edsoo.ru/2d8a9c99
U TUTOCKOCTH
[TonsiTHs: IepeceKaronmecs
3 TUTOCKOCTH, TIEPECEKAIONITUECS TIPsIMast 1 brbmmorexa [TOK
- 11ep P https://m.edsoo.ru/db685e73
U TUTOCKOCTH
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 n300pakeHre MHOTOI'PaHHUKOB Ha 1 bu6nuoreka LIOK
pUCYHKaX, Ha IPOCKLIHMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavansHbie cBeneHus o kyoe u

5 UpaMUE, UX pa3BEPTKU U MOJIETU 1 bubmmorexa [IOK

DaMuIC, HX pasBep AACITH https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubmuoteka [JOK
6 HauwanbsHble cCBeIcHHS 0 KyOe | 1 .

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CeueHnss MHOIOIPaHHUKOB

IToHsTHE 00 aKCHOMATHYECKOM

bu6mmoreka [IOK

7 [IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
p P p https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
8 [IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
p p pui. https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
ITorsaTrue 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
p p puu. https://m.edso00.ru/65c6b106
CTEPEOMETPHUH U CICACTBUS U3 HUX
ITorsarue 00 aKCHOMATHYECKOM
10 [IOCTPOEHUH CTEPEOMETPUIN: AKCUOMBI bubnmorexa HOK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
B3anmMHOe pacrionoxeHue npsmsIx B
1 MIPOCTPAHCTBE: MepeceKaronuecs, bu6nmmoreka [IOK
NapajleJIbHbIE U CKPEIHUBAIOIIUECS https://m.edsoo.ru/1a2520f6
TIPSIMBIC
[TapamienbHOCTE NPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuielIbHBIE TIPIMBIE B Bubmorexa HOK
P P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeTbHOCTh TPEX
TIPSIMBIX
[TapaneabHOCTh NPSAMBIX U
13 TIJIOCKOCTEH B MPOCTPAHCTBE: bubnmnoreka [JOK
[TapaytenbHOCTBH IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bub6anorexa IHOK
14 VYTIuisl ¢ COHaNPaBIEHHBIMU A

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/9f4071b9

CTOpOHaAMH

15 Yroa Mexny npsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroa Mexny npsiMbIMU B bubnuoreka LIOK
16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD INIOCKOCTEN: bub6nmoreka LIOK
napajuieibHble INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napamieiIbHBIX INIOCKOCTEH buommorexa LIOK
P https://m.edso0.ru/e504d656
IIpocreimue npocTpaHcTBE e
19 (bllzr THH PIIIIB.HHHI(I)EKOZFF)I/II'{TZ? I;:I: ; bubmmorexa LOK
P + TOTDEOID, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnesn
. bubmuorexa [JOK
20 Hoctpoerme cevenit https://m.edsoo.ru/1d434dof
. bubnuotexa [JOK
21 Hoctpoerme cevenit https://m.edsoo.ru/ec26fe5d
KonTpomabHas pabota no reme
29 "IIpsiMble U TJIOCKOCTH B bu6nuoreka LIOK
npoctpancTie. [TapamiensHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U TUIOCKOCTEH"
[Iepme oc (0}
23| maockoern: neprenmype bGmorera LIOK
 HCPHCHIRYIIAP https://m.edsoo.ru/b19f6a5d
NpsSIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bu6mmoreka LIOK
NEPHEHAUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienpHble U bu6mumoreka LIOK
MEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIIpHOCTH bu6nmoreka [LIOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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HpHMOﬁ U IINIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKYISIPHOCTH bubmmoreka LIOK
MPSMON U INIOCKOCTH https://m.edso0.ru/79165d15
08 Teopema o npsmoit bubnuoreka LIOK
MEePIECHANKYJISIPHOM MIIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsamoit bub6nmoreka LIOK
MEePIECHANKYJISIPHOM MIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o mpsimMoit bubnnoreka [HOK
NEepPHEHANKYJISIPHOM IITIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHaUKYNSAp ¥ HAKJIOHHBIE:
bu6 K
31 paccTosHUE OT TOYKHU J0 TIOCKOCTH, htI;IpSJ?/I;In(:T: szacl)c{_[r?/ 43647743
paccTosiHue OT MPSAMOU JI0 TNIOCKOCTH T '
[leprienAuKyYISAp U HAKIIOHHBIE:
bub OK
32 paccTosHUE OT TOYKHU J0 TUIOCKOCTH, H t?p;;;:f: dii;_[ru I66fefadd
PaccTOSIHUE OT MPSIMOM 10 IIIOCKOCTH T '
[eprienAuKyYISIp ¥ HAKIIOHHBIE:
b K
33 paccTosiHue OT TOYKHU JI0 IITIOCKOCTH, ht?[i;J'I/I;In:Tee dI;?)(I—II‘(U)/a5b7b 8e3
paccTosHuE OT MPSIMOH JI0 TIIOCKOCTH T '
[eprienAMKyYIISIp ¥ HAKIIOHHBIE:
b K
34 paccTosiHUe OT TOYKH JI0 TUNIOCKOCTH, ht?r?sj?ll;lrzTee diiﬁ?/ dbee22be
paccTosHUE OT IPSIMOM J10 IIIOCKOCTH T '
35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKY bubnunoreka [JOK
IPSAIMOM U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIA yroil bubnnoreka [HOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJi, TMHEHHBIN yTroJl bubmuoteka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [TepreHIUKYIIPHOCTD TUTOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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MPU3HAK NEPIEHANKYIISIPHOCTH JIBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[leprieHANKYASIPHOCTD IJIOCKOCTEI:

bu6mmoreka [IOK

39 Ei zzgszéeﬁp HEHARKYLAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
40 HpII;3HaK HG;IHGIF{)I[I/IKYJIHPHOCTI/I IBYX brbmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 TeopeMa o0 TpEX NEPIEHIUKYIIPAX Bubnuotexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHeHIUKYIIPax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEePICHIUKYIAPAX Bubnnotexa LIOK
https://m.edsoo.ru/9f246736
KonrponbHas pabora no remam
m "IlepneHUKyYASIPHOCTD NPSIMBIX U bubnunoreka [IOK
wiockocTe" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU M TJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBINYKJIbIE U HEBBIITYKJIbIE bubmmorexa TIOK
i https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipusma: n-yronbHas npu3Ma; rpaH u
46 OCHOBaHUs IIPU3MBL; IIpsIMast U bu6mmoreka LIOK
HaKJIOHHAs TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH TPH3MBI
47 [Tapamienenurmen, MpsAMOYrOJIbHBINA bubnnorexa [HOK

napauiCICIIMICa U €ro CBOMCTBA

https://m.edsoo0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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[Tupamuna: N-yronpHasi IUpaMua,
IpaHU U OCHOBaHUE MUPAMHUJIBI;

48 OOKOBas U NOJIHAs IOBEPXHOCTb bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
IMPAMU/Ibl; IPABUIIbHAS U yCEUEHHAs
nupamuzia
ITpaBrIIbHBIE MHOTOTPAHHUKH:
HOHSTHE NTPABUIIBHOTO

49 MHOTI'OTpaHHMKA; IpaBUIIbHAS IIPHA3Ma bubmmoreka LIOK
Y IIpaBUJIbHAS NIUpaMUA; IPABUIIbHAS https://m.edso0.ru/074c8865
TpeyrojibHasi NMpaMuaa u
IPaBUJIBHBIN TETpa’ip; KyO
[Ipencrasienue o npaBUIbHBIX

50 MEOFOFpaHHI/IKaXI OI:I)CTaBIIp, Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnnorexa [HOK
CUMMETPHUH B THpaMUAX, https://m.edsoo.ru/b9e777d9
napajuleJenune1ax, IpaBUIbHbIX
MHOTOI'paHHUKaX
Brruucnenue a3nemMeHToB

52 MHOTOTPaHHHUKOB: pEOpa, TnaroHaiu, bubmmorexa LOK

https://m.edsoo.ru/6cdbecef
YIIIBI
[Tnomaab 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
53 MPU3MBI, TUIOIIA/(b OCHOBAaHUH, bubmmorexa LOK
. https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTU
PSAMOM TIPU3MBI
54 [Tnomaas 60KOBOM TOBEPXHOCTH U Bbu6nmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IMOBEPXHOCTHU HpaBHHBHOﬁ

HpaMUIbI, TEOPEMa O TUIOMIAAN
OOKOBOI NOBEPXHOCTU YCEUEHHOM

https://m.edso0.ru/5603e30b

MTHPAMHU/IBI
55 KonTponbnas pabota o Teme bubnmoreka [JOK
"MHororpanHuku” https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
% Honsrue 00 odreme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mupamH s https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mupamH s https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59 OOBEM mupamH s https://m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamH s https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
61 OOBEM MpH3MEI https://m.edso0.ru/79853608
" bubmuorexa [JOK
62 OOBEM MpH3MEI https://m.edsoo.ru/1e053890
. bubnuotexa [JOK
63 OOBEM mpH3Mb! https://m.edsoo.ru/482d3f51
64 KonTpomabHas pabota no reme bu6nuoreka LIOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06061IeHNE
65 crucTeMaTu3aluvs 3HAHUM. bubmuoteka [JOK

IToctpoenue ceueHuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpEeHME, 0000IICHHE
CHCTEMAaTU3alMs 3HAHUA.

66 Boluncnenue paccTosHUNA: MEXAY 1 bubmmoreka LIOK
JBYMS TOYKAMM, OT TOYKH J10 IIPSIMOMH, https://m.edsoo.ru/f7792bad
OT TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPELMBAOILUMUCS IPIMBIMU
Bu6mmoreka [JOK
67 WroroBas KOHTpoJIbHASA PabOTa 1 httos://m.edso.ru/b9146bc0
[ToBTopenue, 0600IEHNE
cUCTEMaTU3alus 3HaHUN.
Brruucnienue yrioB: Mex
68 CerI_I_[I/IBaIOH_IfMI/IC}I HpSIMHIiMI/I, 1 bubmmorexa [IOK
. https://m.edso0.ru/56765e8b
MEXy IPSAMON U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTIIOB MEXKITY
TUTOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: eHTp, paamyc,

1 HaMeTp; IJIOIIA (b TOBEPXHOCTH 1 bubmmorexa [OK
A P, IUIOMaA P https://m.edsoo.ru/0341bc2b
chepsl
BzaumHoe pacnionoxxenue chepsl 1

P Pep bu6mmoteka [IOK
2 TUIOCKOCTH; KacaTeIbHAS TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 H3ob6paxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[umuHaprdeckas MOBEpXHOCTD,

4 o0pa3yromue HUIHHIPHYECKON 1 bu6mmorteka [IOK
MOBEPXHOCTH, OCh HUJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIIas u OCh; 1 bubnuoteka [JOK
TJI01IA s OOKOBOM U MOJTHOU https://m.edsoo0.ru/188f6216
MOBEPXHOCTHU
N3obpaxkenue mumHIpa Ha
TI0cKocTH. Pa3BépTka mumuHpa.

6 CeueHnst WINH I; (HHOCKOCTHLI:O 1 buommorexa LIOK

HILTHEP ’ https:/m.eds00.ru/016e25eb
napauIeIbHON HITH
NEPIEeHIUKYISIPHOU OCH IIHIIMHAPA)
b K
7 Konunyeckas noBepXHOCTb, 1 nomorexa [0

https://m.edsoo.ru/c94ba09b
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o0pa3yromiye KOHUYeCKon
MOBEPXHOCTH, OCh ¥ BEPILIMHA
KOHUYECKOW OBEPXHOCTHU

KOHYCZ OCHOBAHME U BE€pIIWHA,

8 00pa3yromas 1 0Ch; IO b bubmmorexa [IOK
pasy UHI L tas https://m.edso0.ru/897dd3b2
OOKOBOH U IOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yronue u
9 BBICOTA; OCHOBaP}III/IH " gOK}(])I]:aSI brbmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue konyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (IIOCKOCTHIO, bubnunoreka [IOK
napasuieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPILINHY)

1 KomOunarus ten BparieHus u bubnunoreka [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAaHHBIN OKOJIO

12 cthepsrl; chepa, BIUcaHHas B bubnuotexa [JOK
MHOTOI'PAHHUK WJIM B TEJIO https://m.edso0.ru/0b136158
BpaIICHHSI

13 [TousTue 06 00bEMe. OCHOBHBIE bu6mmoreka [IOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnuoteka [IOK
14 06
DOM HITHRpa, xoryca https://m.edso0.ru/5513d87b
N bubmuoteka [JOK
15 06
M Iapa 1 1Ioua, chepet https://m.edsoo.ru/d189bde2
b K
16 [TogoGHEBIE TETa B IPOCTPAHCTBE. uommorexa [10

https://m.edso0.ru/810cfleb
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COOTHOIIICHUS MEXTy ILIOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMHU
IMONOOHBIX TEN

17 KonTponbnas paboTa 1o remam bubnmoreka [JOK
"Tena Bpamenus" u "O0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha INIOCKOCTH U B bub6nunoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHre ¥ BBIYUTAHUE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOPaM bubmorexa HOK
P DaM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapaienenumena
Pemenue 3amay, CBSI3aHHBIX C
22 MIPpUMEHEHUEM TPABUII ICUCTBUH C bubmorexa HOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopnnHaTHO-BEKTOPHBINA METO
23 1| I/Ip CIICHUH reOMep I/ILIGCKI/IXI[ bubmmorexa HOK
pup ™ https://m.edsoo.ru/d3alfe30
3a1a4
[IpssmoyronbHas cucrema
24 KOOpJMHAT B IIPOCTPAHCTBE. bu6nuoreka LIOK
Koopaunatsl BekTopa. [Ipocreiimme https://m.edso0.ru/48db7058
3a/1a4¥l B KOOpJAUHATAX
o5 Yrom Mex Iy BEKTOpaMH. bubnmnoreka [JOK
CxansapHoe MpOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrioB Mexy Bbu6nmuoreka [JOK

MMPSAMBIMU U IINIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabota 1o reme

27 "BekTopbl 1 KOOpIUHATHI B 1 bubmorexa HOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000ITICHUE U
o8 cucremaTtusanus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHME, 0000ITICHUE U
cucreMarusanus 3HaHui. OCHOBHBIE bubnuotexa [JOK
29 1
¢urypsl, hakTsl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHUE U
cucTeMaTru3anus 3HaHui. 3a1aun bubnuotexa [JOK
30 1
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0600mEeHNE U
31 cHUcTeMaTH3aIvs 3HaHUH. 3a1a9u 1 bubmuorexa [JOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenHue, 0600IICHUE U
32 cucreMartusaius 3HaHui. OCHOBHBIE 1 bubnuotexa [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUN
bu6mmoreka [IOK
33 Hrorosas koutpostbHas pagora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenwme, 0000ImIEeHNE 1 1 bubnmnoreka [JOK
crucTemMaTu3alus 3HaHU1 https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO HACOB I1O 34

[TPOT'PAMME
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOI NPOrpaMMbI CpelHero o01ero oopa3oBanusi
pe3yJabTara
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSMH: TOUYKA, IPsIMas, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX IMPHU PEIICHUU
' r€OMETPUUYECKUX 3a7a4
23 OnepupoBaTh NOHATHSAMU: MAPALIEIBHOCTh M IMEPHEHAUKYISIPHOCTh
' MPSIMBIX | TIOCKOCTEH
- KnaccugumupoBars B3auMHOE PACHOJIOKEHHE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh NOHITHSAMU: ABYTPAHHBIN YToJl, TPAHU JBYTPAHHOTO YTJIa,
7.5 pedpo IBYrpaHHOIO YIiia, JMHEWHBIH Yroi IBYTPaHHOTO yIJia, TpajycHas
Mepa ABYTPaHHOIO yria
- OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIIbIHA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK
27 Pacno3naBaTe OCHOBHBIE BHbl MHOTOTPAHHUKOB (MHMpaMujia, MPHU3Ma,
' MPSIMOYTOJIBHBIN TTapalIeienunes, Kyo)
KnaccudumupoBat  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  JJis
-8 kinaccuukanuu  (BBIMYKJIbIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHHUKH, TPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napaJuIeNIeuIe bl )
29 OnepupoBaTh TTOHATHSIMHU: CeKyImas IJIOCKOCTH, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHITh ~ TIPUHIUIBI ~ TIOCTPOEHUS  CEUEHWH  MHOTOTPAHHUKOB,
' UCIIOJIb3YS] METOJ, CIIEI0B
11 Crpouth Cce4eHHsI MHOTOIPAaHHHUKOB METOJOM CJEJIOB, BBINOJHATH

(BBIHOCHBIE) IIJIOCKHME YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOXICHUE T€OMETPUUYECKUX BEJIMYHMH 0 00pa3iam
WM QIrOPUTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXKy ABYMs TOYKaMH, OT TOYKH JI0 IPSAMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXAY CKPEINUBAIOMIUMUCA IIPAMBIMU

7.13

Pemiats 3ala41 Ha HAXOXKIACHUC TCOMCTPHUICCKUX BCIUYHH I10 06pa3uaM
UKW aJIrOpUTMaM, IPUMCHAA H3BECTHBIC AHAIUTHYCCKUC MCTOAbI IIPU
pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIMBAIOIMIUMUCA HPAMBIMU, MCKIY HpHMOﬁ U IINIOCKOCTBIO,

MECXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YITIOB

7.14

Bbruncnsate 00bEMBI M IJIOMAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHrueM (HopMyIl, BBIYUCISATH COOTHOIICHUS
MEXITY TJTOTAISIMH MOBEPXHOCTEH, 00bEéMaMu MOTI00HBIX

MHOI'OI'paHHHKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCb U

IIOCKOCTb CUMMCTpPUH, HICHTP, OChb U IIJIOCKOCTb CUMMETPUU (bl/Irypr

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha

YepTeKax U pUCYHKaX

7.17

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUUICCKUX
3aaa4, HOpcAroiararomrux HCECKOJIIBKO IIaroB pemcHHs, C€CJIIM YCJIOBHA

MMPUMCHCHUA 3aJaHbI B SIBHOM (bopMe

7.18

HpI/IMeHSITL HpOCTGﬁH.IHG IIpOrpaMMHBIC  CPCACTBA U 3JICKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI TP PCIICHUN CTECPCOMETPUUCCKUX 3aaaqd

7.19

IIpuBOAUTE NMpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U

JKU3HHU, PACTIO3HABATD IMMPOSABJICHUEC 3aKOHOB I'€COMETPUU B UCKYCCTBC

7.20

[TpuMeHATH MoNydyeHHbIE 3HAHHS Ha IPAKTUKE: aHAIM3UPOBATh PeabHbIe
CUTyalldd M TMPHUMEHSITh HW3YYEHHbIE IOHSATHUS B IIpollecce TIOUCKa
peleHus MaTeMaTHYECKU copMyIHpOBaHHON poOJIeMbl,
MOJIEJIMPOBaTh pealbHbIE CUTyallUM Ha SI3bIKE T€OMETpPHUH, MCCIEN0BaTh
IIOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, amnmnapara anreOpsbl, pelarh NpakTUYeCKue 3a/1a4u, CBI3aHHbIE C

HAaXOXIACHUEM I'€COMETPUUCCKHUX BECIINYNH




11 KUIIACC

Koz IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl cpeHero oo1ero 06pa3zoBaHusA
pe3yjabTara
6 I'eomerpust
OnepupoBarh NOHATUAMU: [IJIMHAPUYECKAs TIOBEPXHOCTh, 00pa3yrolue
6.1 WIAHIPUYECKONH TIOBEPXHOCTH, MHIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3ymomue KOHUYECKOW  IOBEPXHOCTH, KOHYC, chepuueckas
MIOBEPXHOCTh
6.2 Pacno3naBate Tena BpamieHus (MUIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI IOTYYEHHUS TEJ BPAILICHUS
6.4 KnaccudumupoBats B3auMHOE pacnosiokeHne chepbl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIO0S, IIIAPOBO CEKTOP
6.6 Bbruncnare 00bEMBI M TUIOMIAAM TMOBEPXHOCTEH TeN  BpallleHus,
' T€OMETPUUYECKUX TeJ C IPUMEHEHUEM (opMyI
OnepupoBarh TOHATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OTHMCaHHBIN 0KOJIO cdepsl, chepa, BMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpalleHus
68 BbuciaTh  COOTHOLIEHHMS MEXKIY IUIOMIAAIMH  MOBEPXHOCTEH H
' 00BEMaMK TOTOOHBIX TeN
69 N3o00paxaTs n3ydaembie QUTYpHl OT PYKH U C MIPUMEHEHHUEM IPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUII CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHS Tel
BpalleHus
W3Bnekath, MHTEPIPETUPOBATh U TMPEoOPa30BBIBATH MHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpeICTaBICHHYI0 Ha
yepTekax U pUCyHKax
[MpumensTh TEOMETpUYECKUE (DAKTHI ISl PEHICHUSI CTEPEOMETPUUYECKIX
6.12 3a/1a4, MPEANOIararIlliX HECKOILKO LIAroB PEIIEHHMS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMme
6.13 OmnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonssaTh ,Z[CP'ICTBPIH CJIOKCHHUSA BCKTOPOB, BLIYUMTAHUSA BEKTOPOB H
YMHOXCHHA BEKTOpPa Ha 4YHCIIO, O6T)HCH$ITB, KaKUMH CBOMCTBAaMU OHU

00J1a1a10T

6.15

[IpumeHsTH paBUIIO MapaljIesIeuIea PU CJI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMUA: ACKAPTOBBI KOOPAHWHATBI B ITPOCTPAHCTBE,
BCKTOP, MOAYJb BCKTOpPA, paBCHCTBO BEKTOPOB, KOOpAMHATBI BEKTOpA,
yroia MCXKAYy BCKTOpaMu, CKaJIIpHOC  IPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaxomuTe cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpAa HAa YUCIO, yroil
MEX/1y BEKTOpaMH, CKaJISIPHOE IPOU3BEACHHE, PACKIIAIBIBATH BEKTOP 110

JABYM HCKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTL IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate mpocreimme reoMeTpUyYecKMe  3aJayd  Ha  [IPUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemarsn 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOILICHUH U
HaXOXJACHUC I'COMCTPUUICCKUX BCIMYUH I10 06pa3uaM WM aJIrOpUuTMaMm,
IIPpUMCHAA HU3BCCTHBIC MCTOBI npu peicHUH CTaHJapTHBIX

MaTEMAaTHYCCKHUX 3a1a4

6.21

[IpumensTh mpocTeiiiie MporpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI TP pCHICHUN CTCPCOMETPUICCKUX 3aaaqd

6.22

HpI/IBOI[I/ITL IpUMEPBLI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpHUpoAcC U

JKU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHsTH MONyuyeHHBbIE 3HAaHMS HA TPAKTUKE: aHAJIU3UPOBAThH
peayibHble CUTyallUM W NPUMEHSATh H3yYEHHBbIE MOHSTHUS B IpOLECcCe
MOMCKA peIIeHUs] MaTeMaTH4YecKH CQOPMYIHPOBAaHHOW MpPOOIEMBI,
MOJIETTUPOBATh PEAIbHbIE CUTYallUHd Ha S3bIKE T'€OMETPHUH, HUCCIIEN0BATh
IIOCTPOCHHBIE MOJENIN C MCIOJb30BAHUEM TI'€OMETPUUYECKUX MOHATUN U
TeopeM, anrnapara aiaredpsl, pemarb IpakKTHUYECKUE 3a7a4u, CBI3aHHbIE C

HaXOXJACHUCM I'COMCTPUICCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeomeTpur. Touka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00  aKCMOMATHYECKOM  IMOCTPOCHHUU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPUHU U CIICACTBHUA U3 HUX

7.2

B3auMHOEe  pacnojiokeHHMEe IHpsMBIX B IPOCTPAHCTBE:  II€pECEKaroIuecs,
napajjiesibHble M CKpemuBaroluecs npsmele. [lapamnensHocTs OpsSMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajliesibHble MpsIMblE B  NPOCTPAHCTBE,
[apAJUIEIBHOCTh TPEX MPSMBIX, MMAPALIEIBHOCTh NPSAMON M IUIOCKOCTH. YTIBI €
COHAIIPaBJIICHHbBIMU CTOPOHAaMH, yrojl MEXIYy TMpsAMbBIMM B  IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: MapauleabHble MJIOCKOCTH, CBOWCTBA MapalleIbHbIX
mwiockocteil. IlpocTeiiine npocTpaHCTBEHHbIE (QUIYpbl HA IJIOCKOCTH: TETPadap,

KyO, napajuiejenunes, HoCTpOeHUe CEYeHUI

7.3

IlepnieHIUKYIAPHOCTE MPSIMOM M IIOCKOCTH: NEPHEHAUKYJSAPHBIE IPSMBIE B
MIPOCTPAHCTBE, NPSMBIE APALIEIbHBIE U ITEPIIEHIUKYIISIPHBIC K INIOCKOCTH, IPU3HAK
MEPIEHIUKYISPHOCTU MIPSAMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHIUKYIIPHON
IJIOCKOCTH. YTIbl B NPOCTPAHCTBE: YIrOJd MEXAY IMpPAMOA H IUIOCKOCTBIO,
JABYTPAHHBIA YIroJI, JIMHEMHBIM yroa JBYrpaHHoro yria. Ilepnenguxkynsap u
HAKJIOHHBIE: PACCTOSHHME OT TOYKM 10 IUIOCKOCTH, PACCTOSHHME OT IpPSMOH 10
IUIOCKOCTH, MPOEKLUst (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEePNEHAUKYISIPHOCTH  JBYX  IUIOCKocTed. Teopema o  Tpéx

NEPIICHAUKYIIApax

74

IloHsATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOI'PDAHHMKA, BBIIIYKIIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHMKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, NpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTH Npu3Mel. [lapannenenunen, npsaMoyrojabHbIN apajuieaeunes]
u ero corcrta. ITupamuaa: N-yrosgpHas nupamuaa, TpaHd U1 OCHOBAaHUE IMHUPAMU/IBI,
O0KOBast M TOJHAs MOBEPXHOCTh MUPAMH/IbI, MPaBUIbHAS M yCEUEHHAS MUpPaMHJIA.

OneMEHTBI Opu3Mbl W IMHUpPaMHUBI. HpaBHJ'H)HI)Ie MHOTI'OIr'paHHUKH: TIOHATHE




[IPaBUJIBLHOIO MHOIOTPaHHUKA, MPAaBWIbHAs IpU3Ma M MPaBWIbHAA IUpaMUIa,
NpaBUJIbHAS TPEYTOJIbHAS MUPaMUa U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O NPaBHJIBHBIX MHOTIOI'DAaHHUKAX: OKTa’Ap, JOJEKa’aAp W ukocadapyrue CedeHus

IIPpU3MbI U ITMPAMHUAbI
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CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKM, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHUH B MMpPaMUax, NapajuiesIenuneaax, MpaBUiIbHbIX

MHOTI'OT'paHHHUKaX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yrisl. llmomanb
OOKOBOW TMMOBEPXHOCTH U TIOJHOH TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIONIA/lb
OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOM NUPAaMUJbl, TEOpeEMa O IIJIOLIAIU

yceu€nnoit nupamupl. [lorsarue 06 00béMe. O0BEM THUpaMUIbI, IPU3MBI

1.7

HO,I[O6HI>I€ TCJa B IIPOCTPAHCTBC. CooTHOIIEHUS MCKAY IiomaasaMnu HOBerHOCTCﬁ,

00bEMaMy HOIOOHBIX TENI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

['eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH IMMOBCPXHOCTD, 06pasy10111ne LIHJ'IPIH,I[pPI‘lCCKOfI IMOBEPXHOCTHU, OCb
HHHHHHpI/I‘IeCKOﬁ IMOBCPXHOCTH. HI/IJ'II/IHI[pZ OCHOBaHHS U OOKOBas IMOBCPXHOCTD,

o0pa3yromias U 0ch, IIIOIIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yrolre KOHUYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHMe W BeplInHa, o0pa3yoolas U OcCh,
myIomaas OOKOBOM M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pasymoolue u

BBICOTA, OCHOBAHUS U OoKoBas MMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, 1uaMeTp, MIoma s MoBepXHOCTH cdepbl. Bzanmuoe

PpacIioJIOKCHHUE C(I)epbl 1 TINIOCKOCTH, KacCaTClibHasA IIJIOCKOCTb K C(bepe, mIomanab

cdepsl

6.4

N3o00pakeHue Ten BpaleHus Ha INTOCKOCTH. Pa3BEpTKa IMIHHIpa U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOT'OI'PaHHHUKOB. MHOFOFpaHHI/II(, OIIMCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, HJIN TCJIO BPpALICHUA

6.6

[Tonsitue 06 o0béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO TMapajuieNnenurnena u cieActBus u3 He€. OO0bEM IWIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[Tomobupie Tema B mpoctpaHcTBe.  COOTHOMIGHHS ~ MEXIY  IUIOMIAISAMU

o MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEJ
6.8 Ceuenus uuiauHapa (mapauieIbHO M IMEPHeHIUKYISIPHO OCH), CEYEHHS KOHyca
' (mapaenbHOE OCHOBAHMIO U IIPOXO/IAIIIEE YEPE3 BEPILNHY), CEUECHUS 11apa
Bektop Ha miockoctd W B mpocTpaHcTBe. ClloKeHHE M BbIYUTAHHE BEKTOPOB.
6.9 YMHOXeHHEe BeKTopa Ha uuciio. Pa3noikeHue BeKTopa 1o TpEéM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBuno mnapawienenunena. Pemienue 3amad, CBSI3aHHBIX  C
MIPUMEHEHUEM IPaBUJI IEUCTBUIN C BEKTOpaMH
[IpsimoyronbHasi cucteMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTsel BeKTOpa.
6.10 IIpocrelimve 3amayd B KOOpAMHATAaX. Yroa Mexay BekTtopamu. CkalsipHOe

IMPOU3BCACHUC BEKTOPOB. Brrancnenue YIJIOB MEXKAY MPAMBIMH WU IIJIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELLIEHUH F€OMETPUYECKHX 3a]1a4




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Bnanenme meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pPELICHHUS 3a/1ad;
yMeHne (opMyaHpoBaTh W ONEPUPOBATH IOHATHSMHU: OIpE/EICHHE,
aKkCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 0Ka3aTeNbCTBO,
paBHOCWIBbHBIE (POPMYIUPOBKH; IPUMEHSTH UX; yMEHHE (HOpMyInpoBaTh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEp)KIIEHHE, NMPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTHYeCKOH WHIYKINY;
MPOBOJUTHh JIOKA3aTEeNbHBIE PACCYXIEHHUS TpPH PEHICHWH 3ajad,
1 OLICHMBATh  JIOTMUYECKYI0  TIPAaBHJIBHOCTH  PACCYXICHHH; YMEHHE
OIIEPUPOBATH TMOHITHUSMHU: MHOXKECTBO, MOJMHOMKECTBO, ONEPALUU HaM
MHOXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juis OIIMCAaHUs PEATbHBIX TPOIIECCOB U SBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIE€ W3 JPYrHX Y4eOHBIX MPEAMETOB; YMEHHUE
OTIEpPHPOBATH MOHATHAMHU: rpad, CBI3HBINA Tpad, NepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl PasTMUHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl IPU PEIICHUH 3a]1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, €0 YHCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C palUOHaJIbHBIM  TIOKa3aTelleM, CTENeHb C  JEHCTBUTEIbHBIM
nokaszateneM, JiorapudMm 4YHMCIa, CHHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJBHOIO 4YMCJIA, OCTATOK I10 MOAYNIO, DPAlMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
2 paloOHaJIbHBIX, JCUCTBUTENbHBIX UYMCEI; YMEHHE HCHOJIb30BaTh
NPU3HAKH JE€IMMOCTH, HAaUMEHBIINH OOIIMI JenuTeNh U HauMeHbIIee
oOuiee kpaTHoe, anropuT™ EBkinaa mpu pemieHuu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  IO3ULMOHHBIMM  CHUCTEMAMHM  CUMCICHMS;  YMEHHE
BBITIOJIHATH BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSAMH U Jorapudmamu, mnpeodpazoBaHMs JPOOHO-PALMOHATBHBIX

BBIPQKCHUI; YMEHHE OIEpUPOBATh IMOHATUSAMM: IOCIEAOBATEIBHOCTD,




apudMeTnyecKas nporpeccus, reoOMeTpUYeCcKast nporpeccus,
OCCKOHEYHO YyOBIBAaIOIIasi TEOMETPUYECKass MPOTPECCHs, YMCHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C MIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpPUPOBATh IMOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIb U apTYMEHT KOMILIEKCHOTO
gucna, ¢opMa 3amMch  KOMIUICKCHBIX 4YHcenl (reoMeTrpudeckas,
TPUTOHOMETpPUYECKass W  anreOpamdeckas); yMeTbh  IPOHU3BOIUTH
apuMETUYECKHE JEeUCTBUS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOIHTH
MpUMEpPbl  HCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEJ;  ONEpUpPOBATH
MOHATUSIMM: MaTpuua 2X2 u  3X3, onpeaeiuTesib  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHE ONEepUpOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJbHbIe, CTENEeHHbIE, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IPUEMOB; pPEIIAThH
YpaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI Ul PELICHHUS MATEeMaTUYECKUX

3aia4 1 3a1a4 U3 pa3JIndHbIX obOmacren HAayKHU U peaﬂBHOﬁ KHU3HHU

YMeHue onepupoBaTb MNOHATHAMH: (DyHKUHSA, YETHOCTH (YHKIUH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee U HAaUMEHbLIee 3HAUCHUS
(YHKIIMM Ha IPOMEXKYTKE, HEMpPEepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢byHKIMH, TIepBasi U BTOpas MPOU3BOAHASA (DYHKIMH, TEOMETPHUUECKUN U
(¢u3nueckuii CMBICIT MPOU3BOJHOW, THepBooOpa3Has, ONpPEACIEHHBIN
UHTErpaj; YMEHHME HaXOJUTh acCUMITOTHl rpaduka (yHKLUUHU; yMEHHE
BBIUUCIATh POU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKIMN, HAXOIUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUUI;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIeN0BaHUS (YHKUIUH,
HaXOJUTh HAWOONbIIME W HAaWMEHbIIME 3HAYeHUsI (QYHKIHUMI; CTPOUTH
rpadMKd MHOTOUYIEHOB C MCIIOJIB30BaHUEM alllapara MaTeMaTH4YeCKOTro
aHaJIM3a; MPUMEHSTh MPOU3BOJHYIO JUIS HAXOXKIECHUS HaWIydIlero

peIICHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLUAIBHO-ODKOHOMHWYCCKUX M




(bu3MYecKuX 3a1avdax; HaXOAUTh TUIOMAAN U O0BEMBI (PUTY C TOMOIIBIO
WHTETpaa; MPUBOJIUTH MPUMEPHl MaTEeMaTHYCCKOTO MOJICIUPOBAHUS C

noMouIbio AuddepeHnanbHbIX YpaBHEHHH

VYMeHue onepupoBaTh MOHATHSAMHU: rpaduk QyHKUMH, oOOpaTHas
GbyHKIMsA, KOMIO3unus (GYHKUWN, JUHEHHAas (QyHKIMS, KBaJpaTUyHAs
byHKIIHSA, panoHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TpUrOHOMETpUYeckre  (DyHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHE
GyHKLIMH, IOKa3aTelbHas M Jorapugmuueckas (QyHKIUM; yMEHHUE
CTpOUTH TpapUKH H3yYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBaAHHA
rpaduKoB (GYHKLMMH, UCTIOIB30BaTh I'paUKH JJIs U3YUEHUs IPOLIECCOB U
3aBHCUMOCTEH, NpU pEIIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M
3aJa4 U3 peallbHOW >KMU3HHU; BhIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKAY
BEIMYMHAMH; UCIOJIb30BaTh CBOHCTBA W Tpapukd (QYHKIUH U1
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/1au ¢ MapameTpaMu; U300paxkaThb
Ha KOOPJAMHATHOM IUIOCKOCTM MHOYKECTBA PpEIICHUH YypaBHEHUH,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBbIE 33Ja4M pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIU U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAaJIOTH, 3a/1a4M U3 00JacTH yIpaBJIE€HUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CUCTEMBI IO YCIOBHUIO 3a1a4M, MCCIEJ0BATh IOJYYEHHOE PELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallUM Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMUS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMBl IO YCJIOBHMIO 3aJ1a4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIONB30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: Cpe/iHee apu(pMeTHUYecKoe, MelnaHa,
HauOoJblllee W  HauMEHbIIEe 3HAYeHUs, pa3Mmax, JAUCIIepCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; yMEeHHe U3BJeKaTh,
HMHTEPIPETUPOBaTh HMH(OPMALIMIO, TPEICTaBICHHYI0 B Tabaumax, Ha
auarpammax, rpadukax, OTpa)karollyto CBOMCTBA pealbHbBIX MPOLECCOB U
SBJIEHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U UArPaMM;
HCCIEA0BAaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpa@uyecKux METOJOB M  DIIEKTPOHHBIX  CPEICTB; TIpapUuecKu
UCCIIeIOBaTh COBMECTHBIE HAONIONEHUS C TOMOIIBIO  JHarpaMm

pacceruBanua 1 JIMHEHHOM perpeccumn




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBI ONBIT W ClIy4alHOE
COOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS; YMEHHE BBIYUCISATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM Tpa)UYecCKUX METOJOB; MPHUMEHSThH
(OpMyIIBI CIIOKECHHSI M YMHOXXCHUS BEPOSTHOCTEH, (HOpMYITy TOJIHOM
BEpOSTHOCTH, (hopmyny bepHymin, komOuHATOpHBIE (DaKThI U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMHU: CIIy4aiiHas BeJIMYWHA, pACIpEACICHHE BEPOSITHOCTEH,
MaTeMaTHUYeCKOe OXKHUJAHHWEe, IHMCIEPCUS W CTaHIAPTHOE OTKIOHEHHE
CIIy4aiiHOH BENWYHMHBI, (YHKIUKA PpaACHpPENCNICHUsT U  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeIbHOTO M HOPMAJIBHOTO  paCIpe/IeiICHUH;
YMEHHE HWCIIOIb30BaTh CBOWCTBA W3YyYEHHBIX paclpeAciieHudl yis
pelieHus 3a/la4; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX YHCEl,
METOJIbI BBIOOPOYHBIX HCCIICIOBAHUN; YMEHUE TPUBOIUTH IMPHUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCEN B MPHUPOIHBIX M OOLICCTBEHHBIX
SIBJICHUSX; YMEHHUE OTICPUPOBATh MOHIATHSIMH: COYCTaHHE, TIEPECTAHOBKA,
YHCJIO COYETaHMI, YHCIO IEepecTaHOBOK; OuHOM HploTOHA; ymeHue
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PaCCYKIICHUS ISl PEIICHUS 3a/1a4;
OLICHUBATh  BEPOSTHOCTH  PEAIbHBIX  COOBITHIA, COCTaBJISITh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJIy‘IGHHBIﬁ pe3yJIbTaT

YMeHue onepupoBaTh IMOHATUAMHU: TOYKa, HpsAMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeIMYMHA YyIJa, IUIOCKUH Yroi,
JBYIpaHHBIA Yroi, TPEXTPaHHBIM Yroj, CKpELIMBAIOLIUECS IMpsMBbIE,
MapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXY NPAMBIMH, YroJd MEXKIy HpSIMOW M IUIOCKOCTBIO, YrOJd MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JIO MJIOCKOCTH, PACCTOSIHUE MEXAY
MPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSAMU; YMEHUE UCIIOJIb30BaTh MIPU
pelIeHnr 3aJa4 U3ydeHHbIe (AaKTbl U TEOPEMBbI IJIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIEro MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C IOMOIIbI0 T€OMETPUYECKHX IOHATUH H

BCJIMYHH, PCIIAaTh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUEC 3aJa9n
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YMeHue ornepupoBaTh MOHATUSMU: IIIOMAAb (GUTYpBI, 00BEM (GUTYPHI,
MHOTI'OIr'paHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHUKA,
KyO, mapajuienenunena, NpusMa, TUpaMuia, (urypa U MOBEPXHOCTH
BpalleHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, IUIONIaab
MOBEPXHOCTA THUPAMUJBI, TPU3MBI, KOHYCa, LUIUHApA, 00BEM KyOa,

IpsAMOYT'OJIBHOTO TMapalyiCICIMIICaa, IMUpaMUbl, MIPU3MBbI, HOUIWHAPA,




KOHYyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHS KOHYca M IWIMHIPA,
napajjielibHble OCH MM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, IUIMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (GUTYPBI U MOBEPXHOCTH
BPALICHUS, UX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
(bopMyTHpOBaTH ONpeNeNIeHHs N3y4aeMbIX (DUTYp, BBIIBUTATh THITOTE3bI
O CBOWCTBAax M NpPU3HAKaX IeOMETpUYEcKUX (uryp, 0O0CHOBBIBATH HIIH
orpoBepraTb MX; YMEHHE MPOBOAWUTH Kiaccuukauuioo ¢GuUryp 1mo
pa3UYHBIM TIPU3HAKAM, BBHIOJHATH HEOOXOAMMBIC JIONOJTHUTEIBHBIC

MOCTPOCHHUSI
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YMeHue omnepupoBarh MOHSATHSAMHU: JBUKEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA MTePeHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIC (UTYPHI, B TOM YHCIE B IPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPHUECKUE OTHOIICHUS
MpU pEIICHUH 3a]la4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (JUIMHA,
yroj, IUIOMAAb, OOBEM) MpU PEIICHHH 3a1a4 M3 JPYTUX Y4YeOHBIX
MPEIMETOB M M3 PeaTbHON KU3HU; YMEHUE BBIUUCIISATH T€OMETPUICCKHEC
BEJIMYUHBI (IJIMHA, YroJ, IUIOIAAb, OOBEM, ILUIOMIA/b TOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJBI M METOJABI, B TOM YHUCIC: ILIOMAIb
MOBEPXHOCTH MHUPAMUIBI, IPU3MBI, KOHYCA, IUIHH]IPA, TUIOMIAIb cephl;
00béM KyOa, PSIMOYTOJIBHOTO MapasuIesieluIeia, TUupaMubl, TPU3MEI,
UWIMHIpA, KOHyca, Iapa; yMEHHE HaxOIWUTh OTHOIIeHHEe O0BEMOB

oJ1I00HBIX (pUryp
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YMeHue onepupoBaTh MOHITHUSIMU: MPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOpPAMHATHI TOYKU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpAa Ha 4YMCIIO, pa3joXeHHEe BeKTopa Mo Oa3ucy,
CKAJIIPHOE MPOU3BEJEHUE, BEKTOPHOE IMPOM3BEICHUE, YIOJd MEXIY
BEKTOPaMH;, YMEHHUE HCITOJIH30BaTh BEKTOPHBIA M KOOPAWHATHBIN METO]
JUISL pelIeHHs] TEeOMETPUYECKHX 3ajad M 3aJad JAPYyrux y4eOHBIX

npeaMETOB

13

YMmenue BLI6I/IpaTL HOI[XO)IHIJ_II/Iﬁ MEeTod i1 PpCHICHUA  3aldayu,
IIOHUMAaHHWEC 3HAYUMOCTU MAaTEMATUKKW B M3YUCHUH IPUPOJHBIX H
O6IJ_ICCTBCHHBIX nponoeccoB H ﬂBHeHHﬁ; YMCHHUEC  paCliO3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMaTUKKW B HCKYCCTBC, YMCHHE IPHUBOJUTH




OpuUMEPbI  MAaTEMATHYCCKHUX

MaTeMaTU4YeCKON HayKu

OTKPBITHI

poccHuiickon

U MHPOBOU




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Hucna u BEIYKMCIICHUS
11 Hatypanbhble u nensle yncina. [Ipyu3Haku JeTuMOCTH LEIbIX Ynces
12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JpOOH, TPOLICHTHI,
' OCCKOHEYHBIC IEPUOIUYECKUE APOOH
. ApudmMernueckuii KOpeHb HaTypalibHOW cTeneHu. [leficTBus ¢ apudmeTnuecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENICHU
14 Crenens ¢ neibM nokasateneM. CTeneHb ¢ palMoHaNbHbBIM MToKa3aTeneM. CBoHCTBa
' CTENEeHU
. CuHyc, KOCHMHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe U HATYpalbHBIE JTOrapUPMbI
JleficTBuTenbHble  uyucha. ApUpMeTHYeCKHe Omepauuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkEHHbIC BRIYUCICHNUS, TPaBUIIa OKPYTJICHNUS, IPUKHUIKA U OI[CHKA
pe3yibTaTa BBIYUCIICHUN
18 [IpeoOpazoBanue BEIpaKEHHUHA
1.9 KommiekcHbie uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 Lenbie 1 poOHO-palOHATILHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
24 [Toka3zaTenbHble U TorapuGMUIecKue ypaBHEHUs
2.5 [enble u ApoOHO-pallnOHATIbHBIE HEPABEHCTBA
2.6 HppatmonanbHble HEPAaBEHCTBA
2.7 IToka3zarenbHble U Torapu(MuIecKre HepaBeHCTBA
2.8 Tpuronomerpuueckre HepaBEeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
2.11 Marpuiia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeenuTeNb MaTpULIbI




3 OyHKIIUU U TpaduKh
21 OyHKIUA, cnocoObl 3amanus ¢GyHKuU. ['paduk dyHkumu. B3aumHo obOpaTHBIC
' ¢ynkuuu. YétHpie u HeuéTHbIe pyHKIMU. [lepuognueckue GyHKuInm
OO6nacTh ompeaeneHUuss W MHOXECTBO 3HadeHWil ¢yHkiuu. Hymu QyHkum.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MakcuMymMbl U MHHUMYMbl GyHKIUH. Haubonbllee M HauMeHblee 3HAUYEHUE
(GyHKINN Ha IPOMEXKYTKE
33 CrenenHasi (QyHKIHS C HaTypaJbHBIM M IeJbIM ToOKaszarenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0ii cTerneHu
3.4 Tpuronomerpuueckue PyHKIIUN, UX CBOWCTBA U TpadUKH
3.5 [TokazarenbHas u norapupmudeckas QyHKIMH, UX CBOMCTBA U TpaPUKu
26 Toukum paspeiBa. Acumnrotel rpadukoB  QyHkmmid. CBoiicTBa  (QYHKIHH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas u reomerpuieckas nporpeccuu. Dopmysa CI0KHBIX MPOLIEHTOB
4 Havana maremarnueckoro ananusa
4.1 [IpousBonnas pynkuuu. [Ipon3BoaHbIE 7€ MEHTAPHBIX PYHKIUI
[IpumeHeHne NPOU3BOAHON K HCCIEAOBaHUIO (YHKUIUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxoxk/ieHne HanOoJbIIero ¥ HaMMEHBIIero 3HaYeHUs (pyHKIUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOrUKa
5.1 MHOXeCTBO, Oniepaly HaJl MHOKecTBaMu. Jlmarpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEpXHOCTH BpallleHUs




7.5

KoopauHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

MartemaTtuka: anrebpa W Hadaja MaTeMAaTHYECKOTO aHallM3a, TEOMETpPHSL.
I'eomerpus. 10-11 xnacc. Artanacan JI.C., byry3oB B.®., Kagomues C.b. u ap.

AxnronepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. b.I'. 3uB. lunaktuueckue Matepuaibl o reometpuu juist 10-11 knacca. — M.
[Tpocsemenne, 2019

2. b.I'. 3uB, B.M. Metinep, A.Il. baxanckwuii. 3agaun mo reomerpuu mis 7 — 11
kinaccoB. — M.: [Ipocsemenue, 2019

3. C.M. Caaksn, B.®. byry3oB. U3yuenne reomerpum B 10 — 11 kmaccax:

Meroanueckue pekoMeHaannu kK ypokam. M.: [Ipocsemenne, 2018

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

e resh.edu.ru

e https://www.yaklass.ru

e VYun.py


http://www.yaklass.ru/




