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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS Jis
oOyuaromuxcs 10 —11 kmaccoB paspabortana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPeaHEro o0IIero oopa3oBaHus,
C Yy4eTOM COBPEMEHHBIX MHPOBBIX TPeOOBaHWUU, TPEIBABIICMBIX K
MaTeMaTH4ecKoMy oOpa3oBaHUIO, M TPAJAMIMN POCCHICKOrO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl o0ecrieunBaeT OBJIAJCHUE KITIOYEBBIMU KOMITCTCHITUSMH,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPa3BUTHA W HEMPEPBHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOMICKYJIBTYPHOTO, JWYHOCTHOTO M TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TreOMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTHUYECCKOW 3HAYUMOCTBHIO METANPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYEHHS TCOMETPUU B HAIPaABICHUH JTHUYHOCTHOTO
pa3BUTHS OOydYaroImuxcs, (HOPMHUPOBAHUS (PYHKIMOHAIBLHONH MaTEeMaTHYCCKOM
I'PaMOTHOCTH, U3YUYCHHS JIPYTUX YUCOHBIX TUCHUILUIMH. Pa3BuTre y oOydarommxcs
NPAaBWIbHBIX TPEICTABICHUNA O CYIIHOCTA U MPOUCXOKICHUH T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHHH PEAITbHOTO0 W HIEATBHOIO0, XapaKTepe OTPaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHHM M TPOIECCOB pEaTbHOr0 MHpPa, MECTe
r€OMETPUU B CUCTEME HAYK U POJIA MAaTEMaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KaueCTB MBIIUICHUS, HEOOXOJUMBIX IJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o0O0ECIeuYMBacT BO3MOXKHOCTb H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIMIPaBJICHHOCTHU, TaK U TYMaHUTAPHOH.

Jlorudeckoe WMbINIIeHNE, (QopMuUpyeMoe MpU H3YyYECHUU OO0YUYaIOIUMUCS
MOHATHUIHBIX OCHOB T€OMETPUHU U TOCTPOCHUH IETIOYKH JIOTUIECKUX YTBEPKICHUN
B XOJI¢ PCIICHHS TEOMETPUUYECKUX 3aJay, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIOIB3YIOTCS TPH PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUEeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX nesTeapbHOCTH 4enoBeka. OpHeHTanus YelOBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COMHAIBHOTO ObITHSA, (opMma
OTpaXEHHUS OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTHUBHOTO
npeoOpa3oBaHusl  JIEUCTBUTENBHOCTH.  OmNepupoBaHWE  TPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSIET pa3Hble BUAbl YYEOHOM W TPYJOBOM AESTEIHLHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHANIBHO Ba)KHBIX KayecTB, MO3TOMY aKTyajbHa
3amadya (GopMupoBaHUs y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIpaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHuss — o00mieo0pa3oBaTeNbHOE U OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4yepe3  oOecreyeHWe  BO3MOKHOCTH  NPHUOOpETeHUs U
WCTIOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOJ0JKEHU 00pa30BaHMUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YypOBHE TpeJHAa3HAuY€Ha JJIs
0o0ydJaromuxcs CpeaHEH MIKOJbI, HE UCTBITHIBABIINX 3HAUYUTEIBbHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 001iero oopazoBaHusi. Takum oOpa3om, oOydaroniuecss Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIIME€ MAaTeMAaTUYECKUE YMEHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuu M HEOOXOAUMbIEe IS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YUHTh T'€OMETPHUIO Ooiiee
riyOOKO, €CiM B JaJIbHEWIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne 1eaM OCBOCHMSI TMPOrpaMMbl OOECIeUMBAeTCsl pelIeHuEM
COOTBETCTBYIOIIMX 3adady. [IpHOpUTETHBIMU 3aJadyaMyd  OCBOEHHUSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHue mMpeACTaBICHUS O MHOTOTPAHHUKAX W TelaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMaTUYECKHX MOJENSIX, MO3BOJSIONIUNX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUS pacro3HaBaTh Ha YepTexkax, MOACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3a]lay Ha MOCTPOCHHUS Ha U300paKCHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMeHHS ONEPUPOBATH OCHOBHBIMH TMOHSATHSMU O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWEC  QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHWE yMEHHS  TPOBOJUTH  HECIOXKHBIE  JOKa3aTeJIbHBIC
pacCyKIeHusi B XOJE PELICHUs CTEPEOMETPUYECKHX 3aJad M 3a7ay C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUIEKTYaTbHBIX u TBOPYECKHUX CHOCOOHOCTEM
oOydJarommxcs, TO3HABATEIbHOW  AKTUBHOCTH,  HCCIICIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKIIMOHATBHOM TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHE paclo3HaBaTh MPOSBICHUS  T[ECOMETPUUYECKUX
MOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEW B peajlbHBIX KU3HEHHBIX
CUTyallUsiX M MPU U3YUYEHUH JPYTrUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (QOpMyIupoBaTb HX Ha SA3bIKE
FEOMETPUM U CO3/IaBaTh Fr€OMETPUUYECKUE MOJICIIH, TPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUN ammapaT [Jisg PEIICHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTANYUTENHEHONM OCOOGHHOCTBIO MPOTPAMMBbI SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEeOMETpUM B Hayalle €ero W3y4YeHHs 3ajlad, pellaeMbIX Ha YypPOBHE
WHTYUTUBHOTO TTO3HAHUS, U OMPEICIICHHBIM 00pa30M OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTnaeTcsi HATJISIAIHO-KOHCTPYKTUBHOMY METOy OOYy4EeHUS, TO
€CTh TEOPETUUYECKHE 3HAHUSI MUMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON JesATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTABICHUN Y
yYaluxcs B Kypce CTEPEOMETPUM TPOBOJIUTCA 3a CYET pelIeHUs 3ajad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad HAa  ONEpUpPOBAHHE
IPOCTpPAaHCTBEHHBIMU o0Opa3zamu. Co3nanue oOpa3a MPOBOJIUTCS C OMOPOWM Ha
HATJIITHOCTh, @ OIIEpUPOBaHME O00pa3oM — B YCIOBUSX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KAHUS.

OcHoBHBIE cofepkaTenbHble IMHUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMbie 1 MIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaueHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHHUMN
pacrpenensiercs HE TOJbKO MO COJAEpkKaTelIbHBIM JHHUAM, HO M 1O TojaMm
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell MporpaMMbl, paACIpPEACNICHHBIM 1O TojaM OO0ydYeHus,
CTPYKTYPHPOBAaHO TakuM 0Opa3oM, YTOObI OBJQJCHHE T€OMETPUYECCKUMU
MOHSATUSAMHU U HAaBbIKAMH OCYIIECTBISUIOCH MOCJEA0BATEIbHO U MOCTYHATENbHO, C
COOJI0/IEHNEM TIPHUHIIMITA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHCTEMY TC€OMETPUYECKUX MPECTABICHUN OOYYArOMIMXCS, PACIIMPSS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

PEAJIM3ALIUA BOCIHUMTATEJIBHOI'O HNOTEHIHHUAJIA YPOKA
HPEAIIOJIATAET CJEAYIOLIEE:

1) nmpuBieYeHUE BHUMAHHMS ITKOJIBHUKOB K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
ypokax (aKkToB;



2) WCIOJIb30BAaHUE BOCIHMTATEIILHBIX BO3MOXKHOCTEH COAEpKaHUS y4eOHOTrO
npeaMeTa 4Yepe3 Noa00p COOTBETCTBYIOIIMX TEM, MCTOPUYECKHX (DaKTOB,
COOBITHI, MPOLIECCOB, SIBJIEHUH, MPOOJIEMHBIX CUTYALMI U TEM Jisi OOCYKIEHUS B
KJIacce;

3) dbopMupoBaHHe SI3BIKOBOH JMYHOCTH, COJCHCTBHE B OBJIAJCHUU MOTCHIIUAIOM
CJIOBECHOTO MCKYCCTBA JUIsI JAJBHEWIEr0 CaMOpa3BUTHS W CaMOpEaIN3allvH,
(opMHUpOBaHME MEHTAJBHOCTH HOCHUTENS S3bIKA, HAIMOHAJbHO-KYJIbTYPHOM
UJEHTUYHOCTH, IPUOOIIEHHS K UCTOPUU U KyJIbType cBoeil PouHbI;

4) mpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpPM pabOThl ydammxcs (B TOM YHUCIE,
BUPTYaJbHBIX  JKCKYypCHM,  00Opa3oBaTelbHBIX  MapIIPyTOB,  MHPAKTHUKO-
OPUEHTUPOBAHHBIX MOJyJieH, Yy4eOHOUCCIEAOBATENbCKUX 3aHATUNH MPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKkTepa B paMKax MPOEKTHOM JEsITeIbHOCTH);

5) HHTCJUICKTYAJIbHBIX HWID, CTHMYJIHUPYIOIIUX IIO3HABATCIIBHYHO MOTHBAIIUIO
IIKOJIBHUKOB, T'IC IMOJIYYCHHBIC Ha YPOKC 3HAHHA AT YUYAIIUMCA BO3MOXHOCTD
HpI/IO6p€CTI/I OIIBIT BCACHHA KOHCTPYKTHUBHOI'O AHAJIOIQA, prnHOBOﬁ pa6OTBI NI
pa6OTI)I B TIIdpax, KOTOPBLIC YYaT I[MKOJBHUKOB YYdCTUIO B KOMAaHAC U
BSaHMO}IGﬁCTBHIO C IpyIruMu ACTbMHU,

6) WHUIOUUPOBAHUC U ITOAACPIKKA HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU IIIKOJIBHUKOB
B paMKax pc€ajin3allui UMHU HHAUBUAYAJIIBHBIX H T'PYIIIOBBIX HCCICOOBATCIIBCKUX
IMPOCKTOB, YTO OJAaCT MM BO3MOKHOCTH HpI/IO6p€TaTB HaBBIK CaMOCTOATCIIHBHOI'O
pPCUICHUA TGOpCTH‘lCCKOﬁ I'[pO6J'I€MI>I, OIIBIT I'IY6J'II/I‘-IHOI‘O BBICTYIUICHUSA TICPCHA
ay,HHTOpHGﬁ, APTYMCHTUPOBAHHUA U OTCTANBAHUA CBOEH TOYKHU 3PpCHHU.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

Ha mn3yuenne reomerpun otBoauTcs 2 yaca B Heneno B 10 kinacce u 1 yac B
Heento B 11 kimacce, Bcero 3a Ba roja ooydenus - 102 yuyeOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEpEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnonoxeHue npsAMBIX B IIPOCTPAHCTBE: II€peCeKaroluecs,
napajuleJbHble M CKpeuuBaroluecs npsMble. llapamienpbHOCTh NPSAMBIX WU
IUIOCKOCTEM B IPOCTPAHCTBE: IapajUIe/IbHbIE MpPsMble B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENIBHOCTh MPSAMONW M IUIOCKOCTH. YTJBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; YroJd MEXAy IpsAMbIMU B [POCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM rapaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  Tuiockocted. [Ipocteifiine mnpocTpaHCTBEHHBbIE (QUIYpBHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NPSIMOM U IUIOCKOCTU: NMEPIIEHAUKYIISPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, IIPSMbIE MApaAJUICIbHbIE W IEPIEHAUKYJISIPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYISAPHOCTH IPSAMOM UM IUIOCKOCTH, TEOopeMa O IpsAMOMU
NEPIEHAUKYIAPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY IPSAMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJjl, JIMHEWHBIA yroja JABYTPAHHOIO  yrIja.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 INIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 1O  IUIOCKOCTH,  MpOEKUus  (purypel Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHAMKYISIPHOCTH  JIBYX
mIockocteil. Teopema o TpEx mepreHaAnKyJIsipax.

MHOrorpaHHuKH

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKa MHOTOrpaHHUKa. [Ipuzma: n-yronbsHas
npu3Ma; TpaHU U OCHOBAHHUS NMPHU3MBbI; IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajulesienunes; U ero cBoucrtea. [Impamupa: Nn-yrosnpHas nupamMuaa, TPaHU U
OCHOBaHHE MUpPaMUbl; OOKOBAs M MOJIHASI HOBEPXHOCTh MUPAMMU/IbI; TIPaBUIIbHAS U
YCEUCHHasl MNHMpaMuja. OJIEMEHTbl Mpu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTI'OTPAaHHUKU: TOHATHE NPABUIBHOIO MHOTOIPDAHHMKA; NPAaBUJIbHAS IPU3Ma U
IIPAaBUJIbHAS THPAMHA; IPaBUJIIBbHAsL TPEYroylibHAs NUPAMULA W TPABUIBHBIN
TeTpa’ap; KyO. IIpencraBieHne O MNpPaBWIBHBIX MHOIOIPaHHHUKAaX: OKTajJp,
nojeKa’ip U ukocasap. CeyeHust npu3Mbl U MIUPAMUJIBL.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOMH,
IUDIOCKOCTU.  ODJEMEHTBl CHMMETPMM B [HMpaMUAax, Iapajuleselunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bblunciienne 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, AUaroHaiv, YIJIbl.
[Inomaas OOKOBOW TMOBEPXHOCTH U TIOJHOW TMOBEPXHOCTU MPSMOM MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTH MPAaBUIBHON MNHpPaMUJBI,
TeopemMa O IUIomaau yceueHHou mnupamuibl. [lonstue 006 o0BeMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEJl.

11 KJIIACC

TeJsia BpalueHust

Hunuaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas MU OCb;, IUIONIAAhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHUWE U BepIIuHA, 00pa3yromasi
U OChb, IUIOMQJb OOKOBOM W TIOJHOH TIOBEPXHOCTH. YCEUCHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUAMETp; IUIOMIAIb TMOBEPXHOCTU CHeEphI.
B3anmuoe pacrnosnokeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0a b cephl.

N3o0paxkenne Tea BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muIMHApPA U KOHYCA.

KomOunamuu Tenm BpamieHus W MHOTOTPAHHHMKOB. MHOTOrpaHHUK,
OMMCAHHBIK OKoJIO cdephl; cdepa, BIHUCaHHAS B MHOTOTPAHHUK, WA TEJO
BpaILICHMUS.

[Tonsitue 06 o6beme. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 o0bEMe
MPSMOYTOJBHOTO Tapajuiesienunena u cieactBus u3 Hee. OO0bEM IMIMHApA,
koHyca. O0BEM Mmapa u miomaasb chepsl.

[lomo6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY TIJIOMAIIMU
MMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIL.

Ceuennss mwimHApa (MapajuiebHO W TMEPHEHAMKYISIPHO OCH), CEUEHHUS
KOHyca (mapajuyieJbHOE OCHOBAHUIO U MPOXOSIIEe 4Yepe3 BEpIIMHY), CEUEHUSs
mapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpancTBe. CII0KEHHE U BHIYUTAHHUE BEKTOPOB.
YMHOXkEHHE BEKTopa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpeM HEKOMILIAHAPHBIM
BekTtopaMm. [lpaBuno mapamienenunena. Pemienue 3agad, CBS3aHHBIX C
MIPUMEHECHUEM MPABWI JEUCTBHM € BekTopamu. I[IpsmoyronpHass cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocrteiimme 3amaum B
KOOpJuHaTax. Yron Mexay BekTopamu. CKallipHOE NpPOU3BEIAEHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MNpSMBIMU U IUIOCKOCTSIMU. KoOpaMHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



INIJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO MpeaMeTa
«MaremMaTrka» XapakTepU3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKONU MO3UIIMU 00YUYaIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€HA POCCHUMCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHH,
OpoUeayp TpaxaaHcKoro oomectBa (BbIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKON UIEHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIIIEMY POCCUICKONM MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUHCKMX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTUUYECKOU ITKOJIbI,
K HCIOJIb30BAHUIO ITUX JOCTIDKCHUN B APYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO  ITOBEICHUSI,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JESITEIbHOCTHIO
Y4C¢HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYEeCKOe BOCIUTAHME:

ACTETUYECKUM OTHONIEHHMEM K MHUPY, BKJIIOYAs ACTETHUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHUYECKUM acCIleKTaM pa3MyHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS IPUMCHITH MaTEMaTHYeCKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30macHoro oopasa >KM3HH, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pOBBIO (30pOBOC NMHUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U

OT/IbIXa, perymusipHas busnueckas aKTUBHOCTH); bu3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSITHIX CIIOPTHUBHO-03/I0POBUTEITLHOMN
TESTEbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuuyHbIM  chepaM  TPOPECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €¢ NPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynymieil mpodeccud | Ppealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC IUIaHBI;



FOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa3oBaHHUIO W
caM000pa30BaHUI0 HA TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHNE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIEHO-YKOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE TPHUPOJHON M COIMAIBHON
Cpenbl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJIOTHYECKHX  IPoOjeMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA IS PEIICHUs 3aaad B
00J1aCTH  OKpY)KAIOIICH Ccpejpl, IUIAaHUPOBAHMS IOCTYIIKOB UM OICHKU WX
BO3MOXXHBIX TIOCIICJICTBUH JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OONIECTBEHHOW TPAKTHKW, TOHUMAaHHEM
MaTEMaTUYECKOM HAyKHW Kak cQepbl YeJIOBEYCCKOH EATEIbHOCTH, 3TalloB €¢
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS I[HUBHIM3AIMH; OBJIAJICHUECM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOM KYJIbTYpOH KakK CpEJICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATH IMPOCKTHYID W HCCIIEIOBATEIBCKYIO JEATEIBHOCTD
WUHIAWUBUAYAJTBHO W B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIEe pe3ybTaThl OCBOEHHUS MPOTPaMMbI y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU 0eUCBUIMU.

1)  Vuueepcanvnvlie  nozmaeamenwvuvle  Oelicmeus, — obecneuusaom
Gopmuposanue 06a3068vlx KOSHUMUBHBIX NPOYECco8 o00yYarowuxcsa (oceoenue
Memo0o08  NO3HAHUSL — OKpYJcaowe2o0  Mupa;  HpUMEHeHUe  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 10rnyeckue JeHCTBUA:

e BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE NIPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TMOHSATHUN, OTHOIICHUHA MEXIY MOHATHAMHU; (DOpMyIHpOBaATH
OTIpEeIeICHNs]  MOHATUW; yCTAaHABIHMBATh  CYIIECTBEHHBI  MPU3HAK
KIaccuUKaIi, OCHOBaHUS JUIsi OOOOIICHUS W CPAaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (opMymupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEpJUTEIbHBIE W OTPUIATENbHBIC, CIWHUYHBIC, YAaCTHBICE M 0O0Iue;
YCIIOBHBIC,

e BBIBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
MpOoTUBOpeUrsi B (paKTax, JAHHBIX, HAOIIONECHUAX WU YTBEPKICHHSIX;



npeajiaraTb ~ KPpUTEpPUM I BBISIBICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEYUN;

e Jl€NaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (MPSAMbIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALHUIO,
OPUBOJIUTHh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJICHUS U BBIBOJIbI;

e BBIOMpATH cHOCOO peleHus ydyeOHOM 3anauu (CpaBHHMBATh HECKOJIBKO
BapMaHTOB pEIIeHMs, BbIOMpaTh HauOoyiee MOAXOASIIMI C y4eTOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBatenbckue 1eiCTBHA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCJIENI0BATEIbCKUM MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOLUIME MPOTUBOpEUUE, MpodiIeMy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (OpMUpPOBATH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (POPMYIMPOBATH 0OOOIIEHNS U BBIBOJBI [0 pe3ysbTaTam
IPOBEACHHOTO HAOJIOJIEHUS, UCCIIEJOBAHMSI, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IPOIECCa, a TAKKE BBIJBUIATH
HPEIOI0KEHHUS O €ro Pa3sBUTHHU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmaumeii:

e BBUIBIATH JNeDULUUTH MHPOpPMALMK, TAHHBIX, HEOOXOAMMBIX JUJIsI OTBETA
Ha BOIIPOC U JJISl PELICHU 3a1a4u;

e BbHIOMpaTh HMHPOpPMAIMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHNUS;

e CTPYKTypUpPOBaTh MH(GOpPMAIUIO, MPEICTABIATh €€ B pa3INuHbIX (opMax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJCKHOCTh uH(popmanuu o CaMOCTOSTEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvhvie  KomMynukamueHuvle  Oelicmeus, — 0b6ecnedusaiom

cpopMUpoBaHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh H (HOPMYJIHUPOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LEISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHHUS I10
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B XOJIe 00CY>KJeHUS 3a7aBaTh BOIPOCHI MO CYIECTBY OOCYKIaeMOM TEMBI,
npo0OsieMbl, peraeMoil 3a/1auu, BbICKa3bIBATh UAEH, HALlEJICHHbIE Ha TOUCK
pElIEHNs; COMNOCTABIIATH CBOM CYXIECHUS C CYXICHUAMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHapYyXMBaTh pa3iMuM€ U CXOJCTBO IO3MIIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3YyAbTaThl  pELICHHMs  3aJayd,  JKCIIEpHUMEHTA,
UCCIIEIOBAHUsA,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHuuecTBo:

3)

NOHMMaTh W HWCIOJB30BaTh  TNPEUMYIICCTBA  KOMAaHJHOH W
WHAVUBUAYATLHON paOOThI MPU PEIICHUH YYeOHBIX 3a/1a4; MPUHUMATD I1CJTh
COBMECTHOW JICATCIBHOCTH, IUTAHUPOBATh OPTraHU3aIllMI0 COBMECTHOM
paboThl, pacpeeNiATh BHIBI padoT, JOTOBAPUBATKCS, 00CYKIaTh TPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHS HECKOJIBKUX JTHOJICH;
y4acTBOBAThH B TPYNIIOBLIX (popMax paboThl (00CykaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W WHBIC); BBINOJIHATH CBOK YacTh pabOTHI H
KOODJMHUPOBATh CBOW JEHCTBUS C JPYTAMU 4ICHAMH KOMAaH/IBI,
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA TMPOAYKT IO KPUTEPHSIM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9d, BBIOUPATh CIIOCO0 perieHHsI
C Y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH II03HABATECIBPHOM peduieKCHH KaK OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CMOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Mpoliecca |
pe3ysbTaTa peluieHus MaTeEMaTHYeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTHh IPH PEHICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa ILEIH U YCIOBHIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUS PEe3YyJbTAaTOB JEITENbHOCTH,
HaXOJUTh OLIKOKY, AaBaTh OLIEHKY NPUOOPETCHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI
10 KVIACC

OniepupoBaTh MOHITUSIMU: TOUYKA, IPsIMast, TNIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU M CJEACTBUS U3 HUX TPU PElICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh NOHATUAMU: MAPATIICTBHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBats B3aMHOE pacMloiOKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATHUSIMH: JBYTPAHHBIA YroJl, TPaHU JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJa; JUHEWHBIA Yroj JABYTPAHHOrO yria; rpajgycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOIPAHHUKA, TPaBUIBHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHHMKOB (MHMpaMuia; TpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHUA  JUIA
knaccuukay  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOIPAHHHUKH; TMPAaBUIbHbIE
MHOTOTPAaHHUKH; IPSIMbIC U HAKIIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC B ).

OnepupoBaTh MOHATUAMHU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHIIMIIBI TOCTPOSHUS CEYSHHH, HCTIOIB3YSI METO/I CJIEIOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUT
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXKAECHUE TEOMETPUUECKUX BEJIMUMH 110 00pa3liaM WK
aNropuT™MaM, NPUMEHSAS W3BECTHHIE AHAIUTUYECKHE METOJbl MPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYHCICHUE PACCTOSHUM MEXKIY ABYMS
TOYKaMHU, OT TOYKM JIO TPSAMOW, OT TOYKH [0 TUJIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiath 3amaun Ha HAXOXKJAEHUE T€OMETPUUECKUX BEJIIMUMH MO 00pa3liaM WUiu
aNropuTMaM, NPUMEHSS H3BECTHbIC AaHAJUTUYECKHE METOJbl MpPU PELICHUU
CTaHJAPTHBIX ~MAaTEMaTHYECKUX 3a7ad HAa  BBIYUCJICHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXIY TMPSIMOM M IUJIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



Bbruucnsate 00bEMBI U MJIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMyia) ¢ I[OpUMEHEHUeM (OopMyJ; BBIUMCIATH COOTHOLIEHUS MEXAY
IJIOLAASMU TOBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO HAa YepTexax U
PUCYHKAX.

[IpumensaTy reomerpuueckue (aKThl ISl PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, IPEeANOJIaralollinX HECKOJIbKO IIaroB PELICHUS, €CJIM YCIOBHS PUMEHEHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHATP mpocCTEHIIWE NPOrpaMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKHX 3a7aY.

[IpuBOaMTHE NpUMEpPbl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B NPHUPOAE U
KU3HM, paclO3HABATh NPOSBIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIW3UPOBATH PEAbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IOHATHS B MPOLECCE IOUCKA PEUICHUs
MaTEeMaTU4YEeCKH CQOPMYIUPOBAHHON MPOOJEMBbI, MOJEIUPOBATH PpEaTbHBIC
CUTyallud Ha A3bIKE TIEOMETPUM, MHCCIEN0BATh IIOCTPOCHHBIE MOJECIH C
UCMOJIb30BaHUEM I€OMETPUUECKUX MOHATHI U TEOpEM, ammapara anreOpsl; pemarhb
[IPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAX0XKIECHUEM I'€OMETPUYECKUX BEIIMUHH.

11 KIIACC

OnepupoBaTh MOHATHIAMH: [MIWHIPUYECKAs TMOBEPXHOCTh, OOpa3yrolIue
IUIMHJIPUYECKON  TIOBEPXHOCTH;,  I[HJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaICHUSI.

Knaccudummpoats B3auMHOE pacnoyioxkeHue c(hephl ¥ TUIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOSs, BBHICOTA IIAPOBOrO CJOS;
IapOBOM CEKTOP.

Boluncnath 00BEMBI M IUIOMIAAM  [OBEPXHOCTEH TEd  BpallleHHs,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHSTHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbluncnsaTh COOTHOIIEHUS MEXIY IUIOLIAJSIMU MOBEPXHOCTEH U O0OBEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3zyyaembie (QUIYypbl OT PYKH M C NPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIC) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarb, HHTEPNPETHUPOBATH U MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeCTABICHHYIO0 Ha YepTekax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B POCTPAHCTBE.

BbINOJIHATE [I€UCTBHUSL CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1af0T.

[TpuMeHSTh PaBUIIO MapAJIIEIEIUIIEA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrod MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOpPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, PpACKIAAbIBAaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOW CUCTEME KOOPAUHAT.

[IpumensaTe reomeTpuueckue QakThl [JIs PEUICHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IaroB PELICHUs], €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpUYECKUE 3aJaYd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKHX OTHOIIEHUH U
HAX0XJICHHE T€OMETPUUYECKUX BETUYHH MO 00pa3iam Wil alropuTMam, IpUMEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpumensAT,  TpoOCTEMIIME MOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUYECKUX 3a7a4.

[IprBOAMTE NpHUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH pPEajbHbIC
CUTyallUM W TMPUMEHATh HW3YUYECHHBIC IMOHATHS B IPOLECCE IOMCKA PEIICHUs
MaTeMaTH4ecKd C(POPMYITHPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEAbHBIC
CUTyallUM Ha A3bIKE TEOMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYCCKUX MOHSATUN U TEOpEM, armapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrtpoabubie | IlpakTnuyeckue
n/m NPorpaMmbI Bcero o0pa3oBarejibHbIE
padoThI padoTbl
pecypchbl
bu6mmoreka [JOK
1 Beezerie b crepeometpiio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [IOK
[TapannenbHOCTh TPSAMBIX U IUNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TeprieH TUKYASPHOCTH MPAMBIX U 12 bubnuoteka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoreka [JOK
4 VYTBl MEXIy NIPSIMBIMH | TUTIOCKOCTSMHU 10 1 httos://m.edsoo.ru/1c209e37
bubmmoreka [JOK
5 M 11 1
HOTOTPAHHHIIE https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6mbe 9 1
EMEL MHOTOTPAKHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHUS, PACCTOSIHHS U YIJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 0
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kounrpoasnsie | IIpakrnyeckue
NMPOrpaMMbI Bcero oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! Tena Bpaeris 12 https://m.edsoo.ru/1c209e37
\ bubnuoteka [IOK
2 Obbenel Ten ° 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
B 1 1
3 €KTOPBI ¥ KOOPJIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpEHue, 060061IEeHNE, 7 1 bubnuoreka [IOK
cUCTEMAaTu3alys 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kontponbubie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi | 00pasoBaTe/IbHbIE
padoThI padoTbl
pecypcbl
OCHOBHBIE TIOHSTHSI CTCPEOMETPHHU:
TOYKa, MpsiMasi, TNIOCKOCTh,
npocTpadcTBo. IIpaBuia
1 1/1506 I;KeHHﬂ Ha pI/IC Kax: 1 bubmorexa LHOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeIbHBIX TPSIMBIX (OTPE3KOB),
CEpeHBI OTpe3Ka
[TonsTus: nepecekaronimecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS ITPAMast 1 bubmmorexa [JOK
» 11eP P https://m.edsoo.ru/2d8a9c99
U INIOCKOCTD
[TonsaTHS: IepeceKaronecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS IIPAMast 1 bubmorexa [IOK
- T1EP B p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO ¢ MHOTOTPaHHHUKaMHU,

4 n300pakeHUE MHOTOTPAaHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTeKax
HavanwsHbie cBeneHus o Kyoe u

5 HUPaMUJIE, UX PA3BEPTKHU U MOJEIIH 1 buGnmorexa [IOK

p 16, UXp p e https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
Bbubmuoreka [IOK
6 HavanwsHbie cBeneHus 0 Kyoe u 1 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

NUpaMHJIe, UX Pa3BEPTKU U MOJEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTre 00 aKCMOMATUYECKOM

7 MOCTPOEHNH CTEPEOMETPHUN: AKCUOMBI bubnmorexa [OK
p P pHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIICACTBUS U3 HUX
TTousarue 00 akCHOMAaTHYECKOM
8 MOCTPOEHUH CTEPEOMETPHUN: AKCUOMBI bubmmorexa [JOK
P p pum. https://m.edso0.ru/239c8ch4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
TTousarue 00 akCHOMAaTHYECKOM
9 IOCTPOEHUH CTEPEOMETPHN: AKCUOMBI bubmmorexa [JOK
p P pHH: https://m.edso00.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTousarre 00 akCHOMAaTHYECKOM
10 MOCTPOEHHUH CTEPEOMETPUH: AKCHOMBI bubmmorexa [JOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe€ pacronokeHne npsMbIx B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyiebHbIC U CKPEIIMBAIOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMBbIC
[TapannensHOCTh TPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielibHbIe IPSIMBIE B bubnnorexa [JOK
p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAILICILHOCTh TPEX
MIPSAMBIX
[TapaniensHOCTh MPSMBIX U
13 IJIOCKOCTEH B POCTPAHCTBE: bu6nuoreka [IOK
[TapamiensHOCTE IPSAMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
Bbubmuoreka [IOK
14 VYTl ¢ COHaNpPaBIEHHBIMU i

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



https://m.edsoo.ru/0cc5c4fe
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CTOpOHAMH

15 Yron Mex 1y npsIMbIMH B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mex 1y npsIMbIMH B bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: bubnuoteka [IOK
MapaJyieIbHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napajijiesbHbIX MIOCKOCTEH Bubnuorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiinye mpocTpaHCTBEHHbIE
19 (burypsl Ha TUIOCKOCTH: TETPAdAP bubmorexa [OK
' ’ https://m.edso0.ru/4a28dc02
KyO, mapaJienenumnesa
. bu6mmoreka [JOK
20 Hoctpoertne cererit https://m.edsoo.ru/1d434d0f
. bubmmoreka [JOK
21 Hoctpoertne cererit https://m.edsoo.ru/ec26fe5d
KouTtposnpsHas padora o reme
29 "IIpsiMbIe ¥ TIIIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [TapamiensHoCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTER"
[lepnieHIUKYIAPHOCTD TPSIMON U
23 HH(I))CKO(;[”[FH'yHepHCH,HHK pJI;I HBIC bubmorera [OK
- 1ep P https://m.edso0.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bu6nuoreka [IOK
MEPICHAUKYIISPHBIE K IITIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bu6nuoreka [IOK
MIEPIEHIUKYIISIPHBIE K IITIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHMKyIspHOCTH bubnuoreka [IOK



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
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IPSIMOM U IUIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHaAuKyJIIpHOCTH bubmuoreka LIOK
IPSIMOM U TUIOCKOCTH https://m.edso0.ru/79165d15
o8 Teopema o npsmoit bubnuoreka [IOK
NEPIEHIUKYISIPHOMN TUIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsimoit bubnnoreka [IOK
MEePIEHIUKYISIPHOU IITIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnoreka [IOK
MEPIEHIUKYISIPHOM TUIOCKOCTH https://m.edsoo.ru/7d18834b
[NeprieH MKy U HAKIIOHHEIE:
b K
31 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, ht?iJ_I/I;I;T;I;iOHﬁ/ 3347743
paccTosiHUE OT MPSIMOM 110 TIIIOCKOCTH .M. '
[leprieHAMKyIsAp U HAKIIOHHBIE:
bub. OK
32 paccTosTHUE OT TOYKHU JI0 TNIOCKOCTH, htprsJ'I;I;TeedI;?)oHru I66fefadd
pAcCTOSHKE OT PAMOIA 10 MIIOCKOCTH T '
[leprieHAMKyIsAp U HAKIIOHHBIE:
bub. OK
33 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;In(:TeedI:);lru 1a5b7b8e3
paccToOsIHKUE OT MPSMOM 70 TIOCKOCTH T '
[leprienAMKyIsAp U HAKIIOHHBIE:
bub. OK
34 paccTosiHMe OT TOYKH JI0 IIIOCKOCTH, htI;Isz'I/I;In(:TeedI:)c{lru 1dbee22bc
PACCTOSIHUE OT NPSAMOI 10 IOCKOCTH T '
35 VYTbl B IPOCTPAHCTBE: YTOJI MEKY bubnunoreka [IOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBbIi YToJl, TMHEWHBIN YTOJ bu6nuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBbIi YToJl, TMHEWHBIN YTOJ bu6nuoreka [IOK
JABYIPAHHOIO yIJia https://m.edsoo.ru/c7c777ed
38 [leprnieH AMKYISPHOCTD INIOCKOCTEN: bubnuoreka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/7d18834b
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IIPU3HAK NEPIEHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:

39 MPU3HAK MTEPIEHIUKYISIPHOCTH JIBYX bubmmorexa [OK
I0CKOCTE https://m.edsoo.ru/ed9e2a8e
[lepneHMKYISIPHOCTD INIOCKOCTEN:

40 HpI/II)?:HaK negnegnnKynapHocm JBYX Bubnuorexa LIOK

5 https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN

41 Teopema o Tpex neprneHuKyIsIpax brbmmorexa [TOK

https://m.edsoo.ru/e4972cdc

42 Teopema o Tpex meprneHuKyIsIpax brbmmorexa [TOK

https://m.edsoo.ru/52188a7d

43 Teopema o TpEx mepreHIUKYIIpax brbmmorexa [HOK

https://m.edsoo.ru/9f246736
KonTtponsHas padoTa o remam

m "TleprieHIUKYIAPHOCTD TIPSIMBIX U bubnuoreka [IOK
mwiockocTe" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"

IloHsATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMTYKJIBIE U HeBLIIr)IyKJILIe bubmmorexa LIOK
. https://m.edso0.ru/2d24e873
MHOT'OI'pPaHHUKH; pa3BEPTKa
MHOT'OIpaHHHKA
[Ipu3ma: N-yrospHas pu3Ma; rpaHu U

46 OCHOBAHUS IIPU3MBL; IIpsIMast U bu6nuoreka [IOK
HaKJIOHHAas NMPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
MI0JIHAsI HOBEPXHOCTh MPU3MBbI

47 [Tapamienenunes, NpsIMOYTOJIbHBIN bubnuoreka [IOK

apaJjiieJICmIica u €ro CBOMCTBaA

https://m.edsoo0.ru/8a7be683
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48

[Mupamupa: N-yrosibHas mUpamMua,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IbI;
OOKOBasl U TIOJTHAS TIOBEPXHOCTh
MUPaMUJIbL; IPABUIIbHAS U YCEUCHHAS
nupaMuia

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTPaHHUKA; MPaBHIbHAS NpPU3Ma
Y TIpaBWJIbHAS TUPAMUJIA; TIPABUIIbHAS
TpEyroJibHas MAPaMUIA U
MIpaBUJIbHBIN TETpadp; KyO

bubmmoreka [JOK
https://m.edso0.ru/074c8865

50

[Ipencrasienre o mpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOICKadIp ¥ UKOCAdIP.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIAX,
napajuieJienuIeax, MpaBUIbHbBIX
MHOTOI'paHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue sneMeHToB
MHOTOTPaHHUKOB: peOpa, AMaroHau,

YIIIB

bubnuoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH MPSAMOM
IIPU3MBI, IUIOLIAb OCHOBAHMIA,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
MIPSIMOM TIPU3MBI

bu6nmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomaas 60KOBOM MOBEPXHOCTH U

bubmmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTH ITPaBUIIBHON
MMpaMH/ibl, TEOpEMa O TUIOIAAN
OOKOBOI1 TOBEPXHOCTH YCEUECHHOU

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

MTAPAMU B
55 Konrponbhas paboTa o reme bubmmoreka [IOK
"MHororpaHHuKHN" https://m.edsoo.ru/a95f5c04
. bubmmoreka LIOK
5 Mowse 06 obneme https://m.edsoo.ru/7ad0020b
\ bubnuoteka [IOK
> OObeM mupavu eI https://m.edsoo.ru/235171b3
\ bubnuoteka [IOK
58 OObEm npavH bt https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
> OObEM MpavHb! https://m.edsoo.ru/79¢10312
. bu6mmoreka [JOK
00 OObEM npavH b https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
61 OObEM MpH3MEI https://m.edsoo.ru/79853608
. bu6mmoreka [JOK
62 OObEM MpH3MEI https://m.edsoo.ru/1e053890
. bubnuoreka [IOK
63 OObEM NpH3MEI https://m.edsoo.ru/482d3f51
64 KoHTpoabsHas paboTa 1o Teme bubnuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06061IeHNE
65 cHUCTeMaTHU3aIus 3HaHU . bubmuoreka [IOK

[Toctpoenue ceueHuit B
MHOTOIPaHHUKE

https://m.edsoo.ru/098bedad
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IToBTOpenue, 0600IIeHNE
CUCTEMaTU3alus 3HAaHUM.

66 Beruncnenue paccTosHUM: MEXIY
JBYMsI TOUKaMHU, OT TOUYKH J0 MPSMOH,
OT TOYKH JI0 IUIOCKOCTH, MEXK Y

CKpCHIMBAOIIUMHUCS ITPAMBIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

67 Wrorosas koHTpoJIbHAs paboTa

bubmmoreka [JOK
https://m.edso0.ru/b9146bc0

[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTH3alrs 3HaHH.
Brrunciienue yrioB: MeXIy

68 CKPEIUBAIOIIMMUCS TPSMBIMH,
MEXKly IPSIMOH M TUIOCKOCTBIO,
JBYTPAHHBIX YIJI0B, YIJIOB MEXIY
IJIOCKOCTSIMU

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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



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

11 KJIACC

KoauuecTBo yacon DJIEeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrponbubie | IlpakTnuyeckue p
n/n Bcero u3yuyeHusi | o00pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 JMaMeTp; TUTOIIA b TOBEPXHOCTH 1 bubmorexa IIOK
’ https://m.edsoo.ru/0341bc2b
cepbl
B3anmHuoe pacrnionoxxenue chepsl U
P Gep Bu6morexa [IOK
2 IJIOCKOCTH; KacaTeIbHas TIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3obpakenne chepsl, mapa Ha 1 bubnuoreka [IOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckasi HOBEPXHOCTb,

4 00pasyromue MUIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh IIUITUHIPUUECKOMN https://m.edso00.ru/6054b8c1
MIOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIIas u och; 1 bubnuoreka [IOK
IUIoIIa s OOKOBOM U ITOJIHON https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenune NuiInMHIpa HA
MI0CcKOCTU. Pa3BeépTka muUIMHIpA.

6 CeueHus UIMH 121 (HJ‘IOCKOCTLF:O 1 bubmmorexa [IOK

1 . P ’ https://m.edsoo.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYIIPHON OCH IIUITHH]IPA)
bubnmoreka [JOK
7 KoHnueckast moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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oOpa3yroire KOHHIeCKOI
IIOBEPXHOCTH, OCh Y BEPILIMHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME 1 BepIIMHA,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubmorexa [OK
. N https://m.edsoo.ru/897dd3b2
OOKOBOI U TIOJIHOM TIOBEPXHOCTH
VYceueHHbIl KOHYC: 00pa3 ue u
9 BBICOTA,; OCHOBaI?I/I/Iﬂ " (IS)OKEI;);I brmmorexa HOK
’ https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N300paxkenue konyca Ha
I0CKOCTH. Pa3BepTka KoHyca.

10 Ceuenus KoHyca (IJIOCKOCTHIO, bubnuoteka [IOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0bdelbe8
TIJIOCKOCTBIO, IIPOXOIAIIEH Yepes3
BEPIIHHY)

1 KomOunarus ten BparieHus u bubnuoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIN OKOJIO

12 ctepsr; chepa, BucaHHas B bubnuoreka [IOK
MHOTOT'PAaHHUK WIH B TEJIO https://m.edso0.ru/0b136158
BpaICHHS

13 [Tonsarue 06 06beMe. OCHOBHBIC bubmuoreka [IOK
CBOMCTBAa 0OBEMOB TeII https://m.edsoo.ru/26a03fb7

\ bubmuoreka [IOK
14 OBbEM LHIHHAPa, KOHYCA https://m.edso0.ru/5513d87b
\ bubmuoreka [IOK
15 O6beM wiapa 1 nIomAAE cheps! https://m.edsoo.ru/d189bde2
16 [ToioOHBIE TENa B IPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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CooTHoLIEHNS MEX 1y TUIOIIASIMU
MOBEPXHOCTEH, 00BEMaMU
MOJA0OHBIX TEJ

17 KoHTponsHas padboTa 1mo remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha II0CKOCTH U B bubnnoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue U BEIYUTaHUE BEKTOPOB bubmmorexa [OK
p https://m.edsoo.ru/23f4f089
20 YMHOXEeHHEe BEKTOpa Ha YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
Pa3noxxenue BekTopa 1o Tpem
21 HEKOMIUIaHAPHBIM BEKTOpaM bubmorexa [OK
P pas. https://m.edsoo.ru/a28fd74e
[IpaBuno mapamienenumena
Pemenne 3amad, cBI3aHHBIX C
. . bu6mmoreka [JOK
22 [IPUMEHEHUEM ITPABWII ACUCTBUI C
https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopamHaTHO-BEKTOPHBINA METO,
23 1} PIPI;I_HGHI/II/I reOMeIT) I/I‘ICCKI/IXﬂ bubmmorexa [IOK
PHP P https://m.edsoo.ru/d3alfe30
3aza4
[IpsimoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnunoreka [IOK
Koopaunatel BekTopa. [Ipocreiiiive https://m.edsoo.ru/48db7058
3a/1lauM B KOOPAWHATAX
o5 VYros Mexay BEKTOpamH. bubnunoreka [JOK
CkansipHO€ NpOU3BECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenne yrios Mexnay bubnuoreka LIOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtposnsHas pabora no teme

27 "BeKTophl 1 KOOPAUHATHI B 1 bubmmorexa LIOK
. https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEHue, 0600IICHNE U
28 cucreMaTu3anus 3HaHuil. OCHOBHbIE 1 bubnuoreka [IOK
(burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpenue, 0600IICHNE U
29 cucreMaTu3anus 3HaHui. OCHOBHbBIE 1 bubnuoreka [IOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHuE, 0600IICHNE 1
30 cHcTeMaTH3aIvs 3HaHUH. 3a1aun 1 bubnuoreka [IOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHUE, 0600IICHNE 1
31 cucTeMaTHu3alys 3HaHui. 3aga4u 1 bu6mmoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHUE, 0600IICHNE 1
39 cucreMaruzanus 3HaHuil. OCHOBHbBIE 1 bubnuoreka [IOK
¢burypsl, GhakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmuoreka [IOK
33 HToroas KOHTposbHas padoTta 1 https://m.e dsoc?ru lec24dfc
34 [ToBTOpeHue, o6o0IIeHNE U 1 bubnunoreka [JOK
CHCTEMAaTH3alNS 3HAHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO HACOB I1O 3

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KJIIACC
Koxa .
IIpoBepsiemble nMpeaMeTHBIE Pe3Y/JIbTATHI 0CBOCHUSI OCHOBHOM
NpOBEPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero o0ero oopa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMU: TOUKA, IPsAMasi, JIOCKOCTh
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUN U CIEACTBHS U3 HUX MPHU PEIICHUU
' reOMETPUYECKUX 3a1a4
-3 OnepupoBaTh NOHSTHUAMM: NAPaLUIEIBHOCTh M MNEPHEHAUKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
24 Knaccuguimposars B3auMHOE pacroJio’KeHUE MPSIMBIX U IIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMMU: IBYTPAaHHBIN YroJj, 'PaHH JBYIPaHHOIO yria,
7.5 peOpo IBYrpaHHOTO yIila, IMHEHHBIHM yroj IBYrpaHHOIO yIJla, FpagycHas
Mepa IBYTPaHHOTO yriia
26 OnepupoBaTh HNOHATHUSMM: MHOI'OI'PDAHHMK, BBIYKJIBI WM HEBBITYKJIbIHA
' MHOT'OI'paHHHMK, 3JIEMEHThl MHOTOTDAHHUKA, IPABUIbHBII MHOTOTPAHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUJbI MHOTOIPAaHHUKOB (MMpamuja, MpU3Ma,
' MPSIMOYTOJIbHBIN MapajuIeIeIuIe 1, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBAaHUS  JUId
- K1accupuKauy  (BBUIYKIbIE U HEBBIIYKJIBIE  MHOIOI'DAaHHMKH,
' IpaBUIbHbIE MHOTOI'DAaHHMKH, TpsAMbIE M HAKJIOHHBIE IPU3MBI,
napaJuiesenune bl )
29 OmnepupoBathb HNOHATUAMMU: ceKymas IJIOCKOCT, ceueHHe
' MHOT'OTPaHHUKOB
210 OOBSACHAT,  NPUHLMIBI  TOCTPOEHHS  CEYEHHMH  MHOTOIpaHHUKOB,
' MCIIOJIB3YSI METOJI CIIEAI0B
211 CrpouTh ce4eHus MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHATH

(BBIHOCHBI€) IJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:




BHU/] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXOKIACHUC I'COMCTPHUICCKUX BCIUYHH I10 06pa3uaM
Wi ajJropurMam, MNPHUMCHAS HU3BCCTHBLIC aAHAJIUTUYCCKUC MCETOJbI IIPpU
peICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 0 Hpi[MOfI, OT TOYKH A0

IIJIOCKOCTH, MCKY CKPCIINBAIOIIUMUCS IPAMBIMUA

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPHUECKUX BEITUYHH MO 00pasiam
WIM aJrOpUTMaM, TMPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJbI IIpH
pelIeHnN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBHIYUCIICHHE YTJIOB
MEX]Iy CKPEIIUBAIOIIMMHUCS MPSMBIMH, MEXIY MPSIMOU U TIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJTIOB

7.14

BoruncnaTte 00b€MBI W IMJIOLWIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nupamuaa) ¢ NpuMeHeHUueM (HopMyIl, BBIYUCISATH COOTHOIICHUS
MEXITY IJIOMIAAIMU MMOBEPXHOCTEN, o0BeMamMu MO I0OHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHAMH: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OChb U

MJI0CKOCTh CHMMETPHUH, EHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M WHTEPIPETHPOBATH UHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaX, MPEACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTh reoMerpuueckue (QaxKThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANOIaraloiuXx HECKOJIbKO IIaroB pPelIeHUs, €CJIHU YCIOBUA

IPUMEHEHHUS 3aJ]aHbl B ABHOU opme

7.18

[IpumenaTs npocTellive MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKaIMOHHBIC CUCTEMBI ITPU PCHICHU N CTEPEOMETPHUUCCKUX 3ada4

7.19

HpI/IBOI[I/ITL IMPUMCPbI MATCMATHUYCCKHUX 3aKOHOMepHOCTCI71 B IIpUpoAc Hu

JKHU3HH, paCliO3HaBATh IIPOSABJIICHUC 3dKOHOB I'€COMETPUHN B HCKYCCTBC

7.20

[IpuMeHATh NOTy4YEHHbIC 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peaibHbIE
CUTyallUl M NPUMEHSATh U3y4YCHHbIE IIOHATUS B IIpoliecCe IOUCKa
peleHus MaTeMaTUYECKH chopMyITupoOBaHHON pooIeMbl,
MOJIETIUPOBAaTh peajbHbIE CUTyallMM Ha SA3bIKE F€OMETPHM, UCCIIEN0BATh
IIOCTPOECHHBIE MOJIEIM C HCIOJB30BAHUEM TIE€OMETPUUYECKUX IOHITHH U
TeopeM, amnmnapara ajreOpbl, pelaTh MPaKTUYECKHE 3aJauH, CBSI3aHHbIE C

HaXOXKXJACHUCM I'COMCTPUICCKUX BCINYUH




11 KJIACC

e IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
NpOBepPsIeMOro .
00pa3oBaTeIbHON MPOrpPaMMBbI CpeHero oo1ero 0opa3oBaHus
pe3yJbTara
6 I'eomerpust
OmnepupoBaTh NOHATHIMH: IUIHHIPUYECKAs TOBEPXHOCTH, 00pa3yromme
61 IMHAPUYECKON MOBEPXHOCTH, LIHUJIMHIDP, KOHWYECKas MOBEPXHOCTH,
' oOpa3yolyue KOHUYECKOM TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena BpareHus (IUIMHP, KOHYC, cdepa U 11ap)
6.3 OOBSCHATH CIIOCOOBI TIOTYUEHUS TEJ BPAIICHUS
6.4 KiaccudummpoBaTs B3auMHOE pacrosiokeHne chepsl U TNIOCKOCTH
OnepupoBaTh NOHATHSAMU: IIAPOBOM CEIMEHT, OCHOBAHUE CEIMEHTAa,
6.5 BBICOTA CETMEHTa, MIAPOBOM CIIOW, OCHOBAHHE MIAPOBOTO CJOS, BHICOTA
LIaPOBOTO CJIOSI, IIAPOBOM CEKTOP
66 Beruucnare o0bEMBI M TJIOMAAM  TIOBEPXHOCTEH Tel  BpallICHUS,
' TreOMETPUUECKUX TeJ C MpUMEHEeHHeM (hopMyI
OnepupoBaTh MNOHATHUSMU: MHOTOIPAHHUK, BIHMCAHHBII B cdepy U
6.7 OTIMCaHHBIN 0K0JIO cepsl, cepa, BOUCAaHHAS B MHOTOTPAHHUK WJTH TEJIO0
BpallleHUs
6.8 Bbluncasate  COOTHOLIEHHMS MEXKIY IUIOHIAJIMH  [OBEPXHOCTEH H
' 00BpeéMaMu O TOOHBIX TEIl
6.9 N300paxaTe n3ydyaeMble QUIYyphl OT PYKH M C MPUMEHEHHEM MPOCTBIX
' YepTEIKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) MIJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJ
BpallleHUs
W3BnekaTh, MHTEPIPETHPOBATh W MpPeoOpa3oBhIBaTh HHMOPMALHUIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, IMpeJICTaBICHHYI Ha
YyepTekax U pUcyHKax
[TpumMeHsATH TEOMETpUUECKHE (AKTHI JJIS PELICHUSI CTEPEOMETPUUECKUX
6.12 3ajad, MpeanoararliiX HECKOJIbKO IIAroB PELIeHUs, €CIH YCIOBUS
MIpUMEHEHHs 3aJlaHbl B SIBHOM (Gopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA 4YHUCIIO, O6'b$ICHSITB, KakMMH CBOMCTBaAMH OHHU

o0namaor

6.15

[IpumeHsTs IpaBUIIo NapajieenuIe a IPY CI0)KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXIAy BEKTOpPaMM, CKaJsIpHOE IPOU3BEACHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI

6.17

Haxomuth cymMmmy BEKTOpOB U NPOU3BEACHHE BEKTOPAa HAa YHUCIO, YroJl
MEXAY BEKTOPaMHU, CKaISIPHOE MPOU3BEICHHE, PACKIIABIBATH BEKTOP 10

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IJIOCKOCTh YPABHCHUCM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemares mpocreiimme reoMeTpuYecKHe 3aJadyd  Ha  [IPUMEHEHHE

BCKTOPHO-KOOPJAWHATHOTO METOAA

6.20

Pemrate 3aa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHBIC METO/IbI npu peIICcHUN CTaHAAaPTHBIX

MaT€MaTHYCCKUX 3a1a4

6.21

[IpumeHsTh TpoOCTEHlIME NPOrpaMMHBIE CPEACTBA UM DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PEHICHUU CTCPCOMETPUUCCKHUX 3aaa4

6.22

[IpuBoUTE MpUMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJIE U

KU3HH, paClioO3HaBaTh IIPOSABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTh TNOMy4YEHHBbIE 3HAHMS Ha TMPAKTUKE: aHAJIW3HPOBAThH
peayibHbIE CHUTyallUM W TPUMEHATh H3y4CHHbIE MOHSATHS B IPOLIECCE
MOMCKA pELIeHUsT MaTeMaTU4ecKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYyalluu HA SI3bIKE T'€OMETPUU, UCCIIEOBATh
MOCTPOCHHBIE MOJIENI C HCIOJB30BAHUEM T'€OMETPUYECKUX MOHATHI U
TeopeM, amnmapara aiaredpbl, peniath NPakKTUYECKUE 3a/1a4i, CBSI3aHHBIC C

HaXOXXIACHUEM I'COMCTPHUICCKHUX BCIINYHNH




INPOBEPAEMBIE QJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsitTue 00  aKCMOMAaTHMYECKOM  TIOCTPOEHMHM  CTEPEOMETPHM:  AKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosiokeHMe ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeluBarommecs npsMble. [lapamienbHOCT MNpsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeibHBIE TPSAMBIE B  MPOCTPAHCTBE,
MapajuIeTbHOCTh TPEX MPSMBIX, MAPaAJIICIIBHOCTh MPSMOW W TUIOCKOCTH. YTIIBI C
COHaIlpaBJICHHBIMU  CTOPOHAMHU, yroia MEXay IMIpiaMbIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesibHbIE TIIIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocTeit. [Ipocrelimue mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,

KyO, mapasuienenumnes, HoCTpoeHnue CeYeHn

7.3

[lepneHukynapHOCTh NPSAMON U IUIOCKOCTH: TEpPHEHAUKYISIPHbIE MpsIMble B
MIPOCTPAHCTBE, MPSIMbIE MApaUIETbHbIE U NEPIICHIUKYISPHbIE K MJIOCKOCTH, IPU3HAK
MEPIEeHIUKYIIPHOCTH NMPSAMOI1 U MIIOCKOCTH, TEOpPEMa O MPSMOM MepreHAUKYISIPHOMN
IUIOCKOCTU. YTJBl B MPOCTPAHCTBE: Yroll MEXIy MpIMOA U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JUHEWHBIM Yyros JAByrpaHHoro yria. IleprneHaukyisip u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU 0 IUIOCKOCTH, PACCTOSIHHE OT MPSIMOM [0
IJIOCKOCTH, MPOEKIHUs (GUTryphl HA IMJIOCKOCTh. [lepneHauKymsipHOCTh TIOCKOCTEMH:
MpU3HAK  TEPHeHIUKYISIPHOCTH  JOBYX  Iulockocteil. Teopema o  Tpex

NEPIICHAUKYJIApax

74

ITonsaTue MHOTI'OrpaHHUKA, OCHOBHBIC 3JJICMCHTBI MHOT'OI'pAaHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/I3MaZ N-yroabHas
npu3Ma, r'rpaHl U OCHOBAHHA IPU3MBI, IpAMAA U HAKIIOHHAA IMPU3MBI, OokoBas u
TNOJIHaA MOBCPXHOCTDH IMPU3MBI. Hapanneﬂennnen, HpﬂMOerJ'ILHHﬁ napaJiieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aI N-yrojbHas NupamMuaa, rpaHd 1 OCHOBAHUE IMHPAMUIEBI,
OOKOBas M IOJIHAsS IMOBCPXHOCTh MUPAMHUABI, IIPABUJIBHAA U yCC‘-IéHHa}I nupamuja.

ONEeMEHTHI NpusMbl W MUPAMUBI. HpaBI/IHBHBIe MHOI'OTpaHHUKU: TIOHATHUC




IIPaBUJIBHOTO MHOTIOTPAaHHUKA, IPAaBWIbHAs IMpU3Ma U IPaBWIbHAs NHUPAMUIA,
MpaBUJIbHASL TPEYTOJIbHASA MUPaMUa M IPaBUIbHBINA TeTpasap, Kyo. [Ipencrasienue
O TNpaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa’dJp, J0JAeKa’Ap M ukocadapyrue CedeHus

IIPU3MBI U TUPAMU/IBI

7.5

Cummetpusi B TPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, TMPSMOIA,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUHU B MMUPAMUJIAX, MapajulesIeuIe1aX, MPaBuIbHBIX

MHOTI'OrpaHHHUKax

7.6

Brluucnenue 351eMEHTOB MHOTOTPAaHHUKOB: peOpa, nuaroHanu, yribl. [lmomans
OOKOBOM TMOBEPXHOCTH U TMOJHOH MOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
MIOBEPXHOCTH U TNOBEPXHOCTU NPABUIBHOM MNHMpamMuabl, TEOpeMa O IUIOIIAIU

yceueHHo# nupamupl. [Tonsitue 06 o6beme. OOBEM MUpaMUIbI, IPU3MBI

1.7

[Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHHS MKy TUIOMIASIMU TTOBEPXHOCTEH,

00BEMaMH MTOJOOHBIX TEN

11 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MoBepXHOCTh, 00pa3yrolne HUIMHIPUUECKON TOBEPXHOCTH, OCh
UWIMHAPUYECKONH moBepxHOCTH. L{umuHap: ocHoBaHMsS U OOKOBas MOBEPXHOCTb,

oOpa3yrollas 1 0Cb, IJI0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXxHOCTb, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOM MOBEepXHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pa3yromias u OcCh,
ioaab OOKOBOW M TOJHOM MOBEPXHOCTHU. YCEUCHHBIH KOHYC: oOpa3yrolue u

BBICOTAa, OCHOBAHUA U OoKkoBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, MIONIaab MOBepXHOCTH chephl. Bzanmuoe

PACIIOJIOKCHHUEC C(i)epbl N IINIOCKOCTH, KaCaTClIbHas IINIOCKOCTb K ccbepe, Ijomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IJIOCKOCTH. Pa3BépTKa OUINHApPpA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHHUSA WU MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCaHHAaA B MHOT'OI'PAHHUK, WJIU TCJIO BPAICHUA

6.6

[Tonsitne 060 o6weéMme. OcHOBHBIE CBOWcTBa 00bEMOB Ten. Teopema 00 oObeMme
NPSIMOYTOJIBHOTO TapajuleNenuneaa u cieacTsus u3 Hee. OObEM HUIMHADA,
KoHyca. O0BEM I1apa U mIomaab chepsl




[Momobueie Tema B mpoctpaHcTBE.  COOTHOMICHHWS  MEKIY — IUIOMIAISIMHU

o MOBEpXHOCTEH, 00BEMaMU TOAOOHBIX Tel
6.8 Ceuenus munuHApa (MapauieibHO W NEPHEHAMKYISIPHO OCH), CEUEHHUs KOHYyca
' (mapanienbHOE OCHOBAHMIO U IIPOXOAAIIEE YEPE3 BEPUIMHY), CEUEHHUSI 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BeKTOopa Ha uucio. PasnokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekropaMm. [lpaBuno mnapawienenunena. Pemenue 3amay, CBA3aHHBIX €
IIPUMEHEHHEM ITPABUJI IEUCTBUI C BEKTOPAMH
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatbl BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCKAY MNPSAMBIMU U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUU T'€OMETPUUECKHX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHMS K NPEAMETHBIM Pe3yJIbTATAM 0CBOEHMS
NPOBEPsIEMOro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI cpeJIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeTomamMu JI0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3aj]1ad;
yMeHue (opMynupoBaTh M OINEPUPOBATH MOHITHUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JIOKA3aTEILCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKHU; IPUMEHSTh UX; YMEHHE (POPMYIUPOBAThH
o0paTHO€ M MPOTHBOIIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIUH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXACHHA npu  pCUICHUU 3aaa4,
1 OLICHUBATh  JIOTHYECKYID  NPAaBWIBHOCTh  PACCYXKICHHH; yMEHUE
OIICpUpPOBATH MOHATHUAMHU: MHOXECTBO, IIOAMHOXKCCTBO, OICpAllMU Hal
MHO)KECTBAMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapar Uit ONMCaHUs PeaTbHBIX MPOIIECCOB U SIBIICHUH M MPH PEIICHUH
3aJa4, B TOM 4YHCIE€ W3 JAPYrHMX YYeOHBIX IPEIMETOB; yMEHHUE
OTIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIA Tpad, 1epeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJ[aBaTh W OIUCHIBaTh Ipadbl Pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpU pCIICHUH 3aJ1a4

VYmenune ONICpHUPOBATH IMOHATHAMH: HATypaJIbHOC 4YHUCJIO, LEJI0E€ YHUCIIO,
CTCIICHb C IECJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C panroHaJIbHbBIM IIoKa3aTecjieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIO, PAalMOHAJIBHOC YHCIIO,
HPppalMOHAJIbHOC 4HucCiio, MHOXKXECTBaA HaTypaJIbHBIX, OCIBbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBLHBIX YHCCII, YMCHUC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaUMEHBIITNH O6H.[I/II71 JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOpUTM EBknunga IIpu pCIICHUU 3a/la4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU IO3MITMOHHBIMHU CHUCTCMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCICHHUE 3HAYCHUU M npeo6pasoBaHH51 BLIpa)KCHI/Iﬁ CO
CTCIICHAMMA U JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/IH IIp06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHHUEC OIICPHUPOBATH NOHATUAMU: IHOCICAOBATCIIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpryecKast nporpeccus,
OeckOoHE4YHO yObIBarOIlas TIeOMETpUYEcKas IpOrpeccus; yMEHHUE
3aaBaTh MOCIEAOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmMynn; yMEHHE OINEpPUPOBATH TOHSATHAMHU: KOMILUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIEC YMCIIa, MOAYJIb U apTyMEHT KOMIIJIEKCHOTO
gyrcna, (GopmMa 3amEcd  KOMIUIGKCHBIX — 9mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apu(pMeTHIECKre NeHCTBUS C KOMIUIGKCHBIMH YHCJIAMHU; TPUBOJUTH
MpUMEpHl  HCIOJb30BAaHMS  KOMIUIEKCHBIX ~ YHCEN;  ONEpUpOBAThH
MOHATUSAMHU: Marpuma 2X2 wu 3X3, OompeienuTe]h MAaTPHIIbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OTTPCACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAIBHBIE, HWPPALUOHAIIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH U HEPaBEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUHM, HEPABEHCTB W CHUCTEM; YMEHUE pelaTb YpaBHEHWS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI C [apaMeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMbI JUIsl PELICHUS MaTeMaTHYECKHX

3a/1a4 ¥ 3a/1a4 U3 pa3IMuHbIX 00JacTell HayKU U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (QYHKUHUSA, YETHOCTb (PYHKIUH,
HEPUOJUYHOCTh (DYHKIIMHM, OTPAaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIIUM, HauOoJblllee U HauMEHbIIee 3HAYCHHUS
(YHKIIMY Ha POMEXKYTKE, HEeNmpephIBHAsT (DYHKIIUS, aCUMIITOTHI Ipaduka
(GyHKIMY, TIepBast ¥ BTOpask MPOoU3BOHAS (DYHKIIUH, TEOMETPUUYECKUN U
(u3nueckuif CMbBICA TPOU3BOJAHOM, NEpBOOOpa3Has, OMPEIEICHHBII
UHTETpall; YMEHHE HAXOJUTh aCUMITOTHI Tpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOJHBICE CYMMBI, TPOM3BEACHHUSA, YACTHOTO H
KOMITO3UIIMH (YHKIMM, HaXOJWUTh YpaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIMHM; YMEHHE HaXOJWUTh MPOU3BOJHBIE AIEMEHTapHBIX (YHKIIHIA,
YMEHHE UCIOJIb30BaTh MPOU3BOAHYIO [UIS HUCCIEIOBAaHUS (QYHKIUH,
HaXOJWTh HAWOONBIINE W HAaWMEHbIINE 3HA4YeHUs (QYHKUIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C MCTOJB30BAHUEM amapara MaTeMaTHu4eCcKoro
aHallM3a; MPUMEHSITh MPOU3BOJIHYIO I HAXOXKICHUS HAMITy4IIero

peuicHrd B IMPUKIAIHBIX, B TOM YHCJIC COLMUAJIBHO-3KOHOMHUUYCCKUX H




(u3nUecKrX 3a/1a4ax; HAXOJUTh IUIOMAIN U 00BEMBI (PUTY C MTOMOIIBIO
WHTETpana; MPUBOJAUTH MPUMEPHI MATEMATUYECKOTO MOJICIIUPOBAHUS C

oMoIeko quddepeHInaTbHbIX YpaBHEHUN

YMeHne onepupoBaTh HOHATHSAMH: Tpapuk ¢GyHKIUM, oOpaTHas
GbyHKIus, KoMHo3unusi (QYHKUWH, JTUHEHHas (QYHKIUS, KBaJpaTUYHAs
¢byHKIMS, paroHagbHast GyHKIMS, CTETEHHAs byHKIMS,
TPUTOHOMETpPUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMU, TOKa3aTenbHass W Jorapupmuueckas (QyHKIMH; yMEHHE
CTpOUTh TpadUKU HM3YyYEHHBIX (PYHKIMH, BBINOJIHATH NPeoOpa3oBaHUs
rpadukoB (QyHKIMM, NUCHOIB30BaTh I'padUKH AJIs U3YyUEHHs IPOLIECCOB U
3aBUCHUMOCTEH, MPHU pElIeHUU 3ajad U3 APYruX y4yeOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKMU3HM; BBIpaXKaTh (GOpMyIaMH 3aBUCUMOCTU MEXY
BEJIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA W Tpaduku QYHKUUHA U
pelleHns ypaBHEHUH, HEPABEHCTB U 3aJiad ¢ MapaMeTpamu; u300paxarb
Ha KOOpPJIWHATHOM IUIOCKOCTM MHOYKECTBA PEIICHUM ypaBHEHUI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, OJU U YacTH, Ha JIBUXKEHHE, paboOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YIpaBJICHUs JTUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIIOBHUIO 33J1ayH, HCCIEAOBAaTh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJIEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MaTEeMaTHKU; COCTaBISITh BBIPAXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl [0 YCIOBHIO 3aJauyH,
UCCIIEJIOBaTh IMOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM arapara

anreOpbl, THTEPIPETUPOBATH MOJTYYCHHBIN pe3yabTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apupMeTHYecKoe, MeinaHa,
HauOoJiplllee M  HAuUMEHblIee 3HA4YeHUus, pasMmax, JUClepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE U3BJEKaTh,
UHTEPNPETHPOBaTh HMH(POPMALMIO, TMPEICTaBIEHHYI0 B TalbnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)arollyto CBONCTBA peabHbIX MPOLIECCOB U
SIBJICHUI; MPEACTaBIATh HH(OPMAIMIO C TOMOIIBIO TAOJIHIl M AUArpamm;
UCCIIEJOBaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C NPUMEHEHUEM
rpaduUecKux METOJ0B U  OJIEKTPOHHBIX CPEACTB; Trpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAONIOJEHHS C TOMOINBIO JHarpamm

pacccuBaHua U JIMHEMHOM perpeccun




YMeHue onepupoBaTh IMOHATUAMU: CIIyYalHBIM OIBIT M CIIydalHOE
COOBITHE, BEPOSTHOCTb CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIOJIb30BaHHEM TpaUUYeCKUX METO/]0B; NPUMEHSTH
(GOopMyNBI CIIOKEHUST U YMHOXKEHHsI BEpPOSITHOCTEH, (POpMYIy IOJIHOM
BeposATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (aKTH U (HOPMYIIHI;
OIICHUBAaTh BEPOSTHOCTU pEAJIbHBIX COOBITUH; yMEHHE ONEPUPOBAThH
HNOHATUSIMU:  CIIy4aiiHas BeJMYMHA, pACIpeieieHUe BEPOSTHOCTEM,
MaTeMaTHUYECKOEe OKHUJAHHUE, IUCHEpCHUs M CTaHJAPTHOE OTKIOHEHHE
ClIydallHOM BEJMYMHBI, (YHKIUMU pacupelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, MOKa3aTE€JIbHOTO M HOPMAJIBHOIO paCIpEACiICHUN;
YMEHHME HCHOJb30BaTh CBOICTBA W3YYEHHBIX pacHpelesieHudl Ui
pelieHns 3ajad; 3HAaKOMCTBO C MOHSTHSMM: 3aKOH OOJIBIIUX YHCEd,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUN; YMEHUE NPUBOIUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHCEN B MPUPOJTHBIX U OOLIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHITUAMM: COUETaHHE, IEPECTAaHOBKA,
YUCJIO COYETAHHWM, YHCJIO TEPEeCTaHOBOK; OWHOM HbIOTOHA; yMeHme
MIPUMEHATh KOMOUHATOPHBIE (PAKTHI U PACCYKJIEHUS IS peLIeHUs 3aay;
OLICHUBaTb  BEPOSITHOCTH  pEANbHBIX  COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MO/JIE b U UHTEPIPETUPOBATH MTOTy4YE€HHBINH Pe3yIbTaT

YMenue onepupoBaTb MOHATHUAMHU: TOYKa, MpsiMas, IUJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKHH  yrod,
JNBYTPaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKpPEUIMBAIOLIUECs TMpsSMBbIe,
NapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
MEXIy MPSMBIMH, YrOJ MEXAY HPSIMONW U IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSHHE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXIY TUIOCKOCTSIMU; YMEHUE HCIIOIb30BaTh MpU
pellleHnr 3aa4 U3y4YeHHbIE (PAKThl U TEOPEMbI IIAHUMETPUM;, YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJICIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHH, pCIIAaTh CBA3aHHBIC C HUMH IIPAKTUYCCKUC 3a/la4n
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YMeHue onepupoBaTh MOHATHUAMM: IUIOMIATAL (QUIYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, npu3Ma, OUpamuaa, (urypa M HOBEPXHOCTh
BpallleHHs], IMIMHIp, KOHYC, map, cdepa, Mmiomanb cgepsl, MIOLIalb
MOBEPXHOCTU TMHUPAMUJBI, MPU3MBI, KOHYCa, LMIUHIApA, 00bEM Kyoa,

OpsAMOYTOJIbHOTO TMapalyiCICHUIICaa, MUpaMUAbI, IMPU3MbI, HUWIHWHAPA,




KOHyca, 11apa, pa3BepTKa IMOBEPXHOCTH, CEYEHMsI KOHyca U LIMIMHJpA,
NapajuleJIbHbIE OCU WJIM OCHOBAHHUIO, CEYEHUE Iuapa, IUIOCKOCTD,
Kacaromasicsi cdepsl, IMIUHAPA, KOHYCa; yYMEHHE CTPOUTHh CEYeHHUe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (UTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYECHHUs], B TOM YHCJIE C IIOMOLIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHUE TPUMEHSTH CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOATEIBHO
(bopMynHpOBaTh ONpeneeHus] N3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOICTBaxX M IpHU3HAKAX reOMETpUYECKUX (Uryp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccupukauuio ¢uryp 1o
pa3IUYHbIM NPU3HAKAM, BBINOJIHATH HEOOXOIUMBbIE TOTOJHUTEIbHBIE

MTOCTPOCHUS
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VYMmenne OIICpUpPOBATH IIOHATUAMU: JABHUXKXCHUC B IIPOCTPAHCTBCE,
MapaJuIeNIbHBIN MTePeHOC, CHMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMS, NONOOHBIE (UTYpBI; YMEHHE
pacrno3HaBaTh paBHblEe U MOAOOHBIE (DUTYpHI, B TOM YHCII€ B MPHUPOJE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HCIIOJb30BaThb TI'COMETPHUYCCKUC OTHOIICHHA
MpU pEIIeHUH 33/ay; HaXOJAUTh TIE€OMETPUYECKHUE BEIHYMHBI (IUIMHA,
yroj, IUIomaab, O0BEM) MPU PEIICHUH 3a1ad W3 JAPYruX Y4IeOHBIX
MPEeIMETOB U U3 PEabHON U3HU; YMEHUE BBIYHUCISATH T€OMETpUUYECKIE
BEJIMYMHBI (JJTMHA, YTOJI, IUIONIa[b, OOBEM, IUIOIIAAb MOBEPXHOCTH),
WCIOJIb3YSl M3Y4YeHHbIE (OPMYJbl U METONbl, B TOM 4YHCIIE: IJIOUIa/lb
MOBEPXHOCTU NMUPAMUbI, IPU3MBbI, KOHYCA, HWIHHIPA, TUIOIMIAb Cephl;
00BEM KyOa, IPSIMOYrOJIbHOTO Napajulefienunena, MUpaMubl, IPU3MBI,
WIMHIpA, KOHYCa, I1Iapa; yMEHHWE HAaXOJUTh OTHOIIEHHE OO0BEMOB

M0TI00HBIX (UTYD
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YMeHue ONICpUPOBATH MMOHATUAMU: IIPAMOYI'OJIbBHAA CUCTEMaA KOOPAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAUWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHCJIO, PA3JIOKCHHUEC BCKTOpPaA IIO 6331/1(3}/,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJl MCKAY
BCKTOpPAaMH; YMCHUC HCII0JIb30BATb BCKTOpHBII;'I u KOOp,I[I/IHaTHHﬁ MCTO
I pelICHUd TCOMCETPHUUCCKUX 3aJad U 3aJa4 APpYyrux y‘Ie6HBIX

MpeaAMEcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod A peuicHud 3aa4vu,
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHU B MU3YYCHHUU IIPUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccos U HBHCHHﬁ; YMCHHUEC  pacCllO3HABATH

OpOsABJIICHUC 3dKOHOB MATECMATUKH B HMCKYCCTBC, YMCHHC IIPUBOIUTH




IIpUMEPBl  MAaTEeMaTU4YECKUX  OTKPBITUM POCCHHMCKOM M  MHUPOBOMU

MAaTeMaTH4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
11 Harypanenble u nensie yncna. [IpuzHaku 1eIMMOCTH LENIBIX YUCEIT
19 Panmonanbubie  uucnma. OOBIKHOBEHHBIE W JECATHYHBIE APOOH, TMPOIICHTHI,
' OECKOHEUYHBIC MIEPUOTNICCKHIE TPOOH
13 Apudmernueckuil KOpeHb HATypaJlbHOU cTeneHu. [[eHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPaJTLHOM CTEIICHN
14 Crenens ¢ 1enbM nokaszateneM. CTeneHb ¢ pallMoOHAIbHBIM NoKa3zarenaeM. CBoiicTBa
' CTEIICHU
L5 CHHyC, KOCHHYC W TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecssTHIHBIC  HATypaIbHBIC JIOTAPU(PMBI
JleiictBuTenbHpie  yucna. Apudmernyeckue onepanuu ¢ JICHCTBUTEILHBIMU
1.7 yrcnamMu. [IpuOamkeHHbIe BRIUMCIICHUS, IPaBUia OKPYIJICHHsI, TIPUKHUIKA U OLIEHKa
pe3ynbTaTa BIYMCICHUN
1.8 [IpeoOpazoBaHue BEIpayKEHUI
1.9 KommnekcHsie yncna
2 YpaBHEeHUs U HEpAaBEHCTBA
2.1 [enpie 1 7poOHO-paAITMOHAIbHBIC YPaBHEHUS
2.2 HppatmoHanbHble ypaBHEHHS
2.3 Tpuronomerpuyeckre ypaBHEHHUS
24 [TokazarenbHbie U TOrapuMUIECKUE YpaBHEHUS
25 Lenwie 1 1poOHO-paIIMOHAILHBIC HEPABEHCTBA
2.6 HppanmonaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U JorapuGMUYECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckrne HepaBeHCTBA
29 CucTeMBbl U COBOKYITHOCTH YpaBHEHHI 1 HEPAaBEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CHCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl JIMHEWHBIX ypaBHeHHH. OnpeenuTeh MaTPHUIIbI




3 OyHKIMH U rpaduku
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk yaxnum. B3ammuo obOparHbie
' ¢bynkuuu. YetHsle n HeueTHbIe QyHkuuu. [leproaunueckue GyHKIuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH QyHKmuH. Hymm QyHKIuM.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl ¥ MUHHUMYMBI (yHKnuua. HawOonbpliee W HauMEHbIIee 3HAYCHUE
(GyHKIMY Ha IPOMEKYTKE
33 CrenenHas ¢QyHKIMS C HaTypaJdbHBIM U IIeJbIM TOKazaTeneMm. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaguK KOpHs N-0i1 cTenenu
3.4 Tpuronomerpruueckue QyHKIUHU, UX CBOWCTBA U rpaUKH
3.5 [TokazarenpHas u orapupmudeckas yHKIUHU, X CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl TpagukoB ¢yHkimid. CBoicTBa  (YHKIMIA,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IT0CIIEN0BATENLHOCTEN
3.8 ApupmeTrueckas 1 reoMeTprueckas mporpeccuu. @opmyia CII0KHBIX IPOIIEHTOB
4 Hauana maremaTrueckoro aHaausa
4.1 [TpousBoanas ¢pynkuu. [I[pon3BogHBIC AIeMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOU3BOAHOM K HCCICAOBaHMIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 IKCcTpeMyMbl. HaxosxieHne HauOOJbIIero 1 HaMMEHBIIIETO 3HAYCHHUS (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa 1 JIOTHKa
5.1 MHO3k€ecTBO, Oliepalvi HaJ MHOKeCcTBaMHU. [J{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCT
6.3 Kombunaroprka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u MOBEpXHOCTH BpallleHUs




1.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYHEHUKA

Marematuka: anrebpa W Hayajla MaTeMaTHYEeCKOro aHaiu3a, T[eOMETpHs.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u np.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOJIUYECKHUE MATEPUAJIbI 1J151 YUUTEJISA

1. b.I'. 3uB. JIlunaktuyeckue matepuaisl mo reomerpuu ais 10-11 knacca. — M.
ITpocenienue, 2019

2. b.I'. 3u, B.M. Meiinep, A.Il. baxanckuii. 3amauu no reomerpuu st 7 — 11
kiaccoB. — M.: [Ipocsemenue, 2019

3. CM. Caaksn, B.®. byry3oB. M3yuenue reomerpuu B 10 — 11 kmaccax:

MeTtonundeckue pekoMeHaauuu k ypokam. M.: Ilpocsenienue, 2018

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e resh.edu.ru

e https://www.yaklass.ru

e VYuu.py


http://www.yaklass.ru/
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