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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOIO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOLUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T€OMETPUUYECKUX
3aJa4, YyMEHHE BBIABUIaTb W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaay.

[lenb ocBoeHus mporpamMmbl yaeOHOTo Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAIbHBIX CHOCOOHOCTEM O0OydYaromuxcs mpH
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 Npo()eCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIINM MUPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO aIIapara Mo pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  TMOHSTUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS PaCliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUUECKHUE
MOJEIIN;

(dopMupOBaHHE NMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (OPMUpPOBAHUE MOHUMAHHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUS Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriIyOJIEHHOM YpOBHE OOY4YCHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TMTOCJICIOBATEIHLHO U IMOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YYEHUS MAaTeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalieiIbHbIC
MpsIMbIE B POCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMON
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, yroJl
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayienbHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: IEPIICHINKYJISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBbHBIE W NEPIEHANUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[lepneHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 ITUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYJISIPHOCTD  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISAPHOCTH  JABYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, BYIPaHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yruia. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buzibl MHOrorpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yronbHas mnupamuaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NpaBWIbHOW mupamuibl. [IpaBUiibHblE MHOTOTPAHHUKH: TMpaBWJIbHAs MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTas3p,
JOJIEKa’Ip U UKOCAdIP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHsS NPAaBWIbHBIX MPU3M, CHMMETPUS MPABUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3lOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[IoHATHA: UIUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAs IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UUIMHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u konyca. Cummetpusi chepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUabl U KoHyca. O0BEM I1apa M 11apoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOTOrpaHHUKOB. [Ipu3ma, BhnmcanHas B
MUWINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenne cdepsl u 1mIapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cuctemMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LCHTpaJIbHAsI CUMMETpPHS, 3€pKaIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
npoLenyp TpakIaHCKOro oOiiecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, cCPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOPMHPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTEeMaTHUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJI00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTMYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jjoruvyeckue geiicTBus:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIQy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS 711 0000IEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U NPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABl C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;

BBIOMpATh CMOCOO pelieHus y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, NIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOJACHCHMA 110 XOAYy PCIICHHUA 3adayH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaEMOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOU Cy)K,Z[eHI/IH C CY)K)Z[CHI/ISIMI/I I[pyTI/IX yqaCTHI/IKOB
Jajora, oOHapy)KMBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pellleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/1ay
Npe3eHTAlUHd U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YEeCKOH 3a/1auH;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC MU pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMH YJEHAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHny 3a1a4 ¥ MPOBEJACHUU MAaTEeMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1ay;

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIOJIOKECHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3AHHBIMH C yIJIlaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamuzia), F€OMETPUUYECKUX TEJ ¢ IPUMEHEHuEM hopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IJIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TECOMETPUYECKHX BEIUYUH, NMPUMEHSISI W3BECTHBIE METOBI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CpEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

e TMPUMEHATH TMIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSITh U3YYCHHBIC MOHSATUS B
opolecce TIOMCKa PEelIeHHs] MaTeMaTH4eckd  CcHOopMyIHMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
HOJIy4YCHHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4YepTekKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMi HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TEN BpalleHUS MpH
[apajyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIArarluX HECKOJBKO INAaroB PELICHMs, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE  3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha $3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpeEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

No Koau4yecTBO yacoB
HaumenoBanme pa3jaesioB dueKkTpoHHbIe (LM POBbLIE)
n/ Kontposbubie IpakTu4eckue
H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
n padoThI padoThI
bubnnoreka IIOK
B 23 1
BEACHHE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209e37
B3aumnoe pacnonoxenue 6 | bubnmnorexka HOK
MPSMBIX B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[TapamienbHOCTE NPSAMBIX U
TIJIOCKOCTEH B 8 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IlepnenaMKyIIpPHOCTD
I SII)MI)IX u H)J/]OCI:<OCTCI>'I B 25 bubmorexa LOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
bu6nuoreka [IOK
v 16 1
[JIbT M PAacCTOAHMA https://m.edsoo.ru/1c209e37
b K
MHoOrorpanHuKu 7 1 uommorexa I10
https://m.edsoo.ru/1¢209e37
BekToprl B IpocTpaHCcTBE 12 bubmorexa TIOK
p poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenwme, 0600IIEHNE 1 5 ) but6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue KounyecTBo 4yacoB

Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB  TeM KonTposabHubie IIpakTnyeckue

n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI padoThbI padoThI

1 Amnanutnueckas s 1 bubmmorexa [JOK
reomMerpus https://m.edsoo.ru/1¢209e37
IToBTOpEHME,

) 00001IeHHE 1 1 1 bubmuorexa [JOK
cUcTeMaTu3anusa https://m.edsoo.ru/1¢209e37
3HAHUU

3 O0BEM 17 1 bubmuorexa [JOK
MHOTOI'PaHHUKA https://m.edsoo.ru/1¢209e37

4 Tena BpameHus 24 1 Bubmorexa ITOK

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

5 IIOBEPXHOCTHU U 9 1 bubnmnorexka HOK
00BEMBI KPYTJIBIX https://m.edsoo.ru/1¢209e37
Tell

but6mmoreka [IOK

6 5 1
Hprsicerns https://m.edsoo.ru/1¢209e37
[ToBTOpEHME,

7 00001IcHIE 1 7 bubmuoreka [JOK
cucreMarul3anus https://m.edsoo.ru/1¢209e37
3HAaHUU

OBLIEE KOJIMYECTBO
YACOB I10 102 6 0

[NPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4YeHUS

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchI

OcHOBHBIE IIpaBUIIA
N300paXeHHsI Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbBIX
HPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[lonsiTUA cTepeoMeTpun:
TOYKA, IIpsAMasi, INIOCKOCTh,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITousTH:
MepeceKarmecs
IUIOCKOCTH,
MepECEKAIOIINECS IIpsAMast U
MJIIOCKOCTbD;
MOJTYTIPOCTPAHCTBO




[NousTus:
MepeCceKaroIInecs
IIOCKOCTH,
NepeceKaroIImrecs npsmas u
IJIOCKOCTE;
MOJTYITPOCTPAHCTBO

MHOrorpaHHukH,
M300paxKeHue MPOCTENIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYILECTBYIOLIUX
00BEKTOB

MHoOrorpaHHuKkH,
n300pakeHre MPOCTEUIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYILECTBYOIINX
00BEKTOB

AxcuoMsl CTCPCOMCTPHUH U
MEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIEACTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U
MIEPBBIC CJICJCTBUS U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03Ha4yeHUs IPSAMBIX U
IUIOCKOCTEH

10

N300pakeHue ceueHuit
NUpPaMU/JIbl, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJAT uepe3 ux péopa.
Hzobpaxenue
nepecedeHus! MoTy4eHHbIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEUECHUN
pa3HbIMM LIBETAMHU




11

N3o0paxenue ceueHuit
nUpamMuIbl, Kyda u
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
nepeceyeHusl MoTyYeHHbBIX
IIJIOCKOCTEH.
PackpamuBanue
MOCTPOCHHBIX CEYECHUN
Pa3HBIMH [IBETAMHU

12

H3o0paxeHune ceyeHuit
MUPaMUJIbL, KyOa 1
IPU3MBI, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0paxenune
nepecedeHus! MoTy4eHHbIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMU LIBETAMHU




13

N3o0paxenue ceueHuit
nUpamMuIbl, Kyda u
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
nepeceyeHusl MoTyYeHHbBIX
IIJIOCKOCTEH.
PackpamuBanue
MOCTPOCHHBIX CEYECHUN
Pa3HBIMH [IBETAMHU

14

Mertoz cieaoB o
MOCTPOCHHUS CeUSHUI

15

Meton cnenoB s
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEN

16

Meton cnenoB is
MTOCTPOEHUS CEUCHUM.
CBolicTBa nIepeceyeHmi
IPSIMBIX U IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX
YepTeKel U 3alucCh I1aroB
MOCTPOCHHUS




18

ITocTtpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3zanue BRIHOCHBIX
YepTeKei U 3aluCh 1Iaros
MIOCTPOCHHSI

19

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznianue BRIHOCHBIX
YepPTEKEH 1 3aIUCh 11aroB
MIOCTPOCHHUS

20

IToctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3ztanue BEIHOCHBIX
YyepTexkel 1 3amuch 11aros
MIOCTPOCHHS

21

IToBTOpEeHUE
ianuMeTpun: Teopema o
IPOTIOPIIMOHATBHBIX
orpeskax. [lomobue
TPEYrOJIbHUKOB




22

IToBTOpenune
mianuMerpun: Teopema
Menenas. Pacuersl B
CEYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUIAHUMETPHUH U
CTEpPEOMETpUU

23

KonTponbnas pabota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimble. [Ipusnaku
CKPEIINBAIOIINXCS
npsaMmeix. [lapamiensHbie
IpsIMbIE B IPOCTPAHCTBE




25

Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH IPSIMOM
napajuiebHON JaHHOU
IIPSAMOM, POXOSAIIEN
yepes TOUKY MPOCTPAHCTBA
U He JIe)Kalllel Ha JaHHOU
npsiMoit. Jlemma o
nepeceyeHu
napauIeIbHBIX MPSIMBIX
MJIOCKOCTBIO

26

[TapamienpHOCTB Tpex
npsaMbIxX. Teopema o TpEx
NapauIeIbHBIX IPSIMBbIX.
Teopema o
CKPEIIMBAIOIINXCS TPIMBIX

27

[TapannensHoE
POCKTUPOBAHUE.
OcHoBHBbIE CBOWCTBa
napauIeIbHOTO
IPOEKTUPOBAHMUSL.
N3ob6paskeHue pazHbIx
¢Guryp B napayuienbHON
HPOCKIIUH




28

IlenTpanbHas NpoeKLHs.
YTroJ1 ¢ COHaNpaBICHHBIMA
CTOpPOHaMHU. YTOJ MEXAY
MMPpAMBIMHA

29

3amayu Ha JJ0Ka3aTeIbLCTBO
U HCCIIEIOBaHUE,
CBSI3BAaHHBIC C
paCHOHO)I(GHI/ICM Hp?[MI:IX B
MIPOCTPAHCTBE

30

[TonsiTHst: MapaIeNbHOCTh
IPSIMOM U TIOCKOCTH B
npoctpaHcTse. [Ipusnak
MapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3anaun Ha
BBIYMCIICHUE U
JI0KA3aTeIbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTBIO IPSMBIX
Y TUIOCKOCTEN B
MPOCTPAHCTBE




32

IToctpoenue ceuenus,
MIPOXO/ISIIETO Yepes
JAHHYIO TIPSIMYIO Ha
YepTexKe U napajlyieIbHOTrO
JIpyrou npsamoii. Pacuér
OTHOLLEHUN

33

[TapamnenbHas IPOEKIIUS,
PUMEHECHHE IS
MIOCTPOCHHS CEUYCHU KyOa
U TIapajuIeyICIHIe 1a.
CBolicTBa
napasuieJienumne1a u
TIPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipn3Haky nmapauieabHOCTH
JIBYX INIOCKOCTEMN

35

Teopema o
napajyieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, IIPOXOISIIEH
yepes TOUKY, He
MIPUHAJICKAILYIO TAHHOMN
IUIOCKOCTH 1 CIICACTBHS U3
Heé




36

CBolicTBa napauiesbHbIX
IIJIOCKOCTEN: O
napauieIbHOCTH HPSIMBIX
NepeceueHus npu
MEePECCUCHUH JIBYX
napauieIbHBIX MIOCKOCTEN
TpeTbeit

37

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 0Tpe3kax
napauIeIbHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKIY
napaJuieIbHBIMU
TUTOCKOCTSIMH; O
MIEPECEUECHUH NPSMOU €
JBYMSI TIApAJIJICTbHBIMU
TUTOCKOCTSIMHU

38

[ToBTOpEHME: TEOpEMa
[Mudaropa Ha naockoctu

39

IToBTOpEHME:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajesenunena




41

Berancnenue mmH
OTPE3KOB B KyO€ U
HNPAMOYTOJIBHOM

napaJulesenurese

42

[IepnieHIUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipn3nak
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

[IepnieHAUKyYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipu3nak
NEPIEHANKYJIAPHOCTH
IIPSIMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBCHHOCTU
PsAMOM, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEPHEHANKYIAPHOHN K
MIJIOCKOCTH

45

ITnockoctu n
NEepPHEHANKYISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
HNEPIEHIUKYIAPHBIE UM
Hp)IMI:Ie B MHOI‘OFpaHHI/IKaX




47

[lepnienaukymnsip u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApA U3 TOUKU

Ha IIPSIMYIO

48

[lepnienaukymnsip u
HakJoHHas. [Toctpoenue
MEePIEHANKYIISIPA U3 TOUKH

Ha IIPSIMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
u oOpaTHas)

50

Teopema o Tpéx
nepreHIuKyIsIpax (mpsmast
u oOpaTHast)

51

VYron mexnay
CKpELIMBAIOIINMUCS
IPSIMBIMU

52

[Tonck neprnieHIMKyIApHBIX
HpHMI)IX C IIOMOIIIBIO
NepHEHANKYISIPHBIX
MJIOCKOCTEH

53

OpToroHajibHOE
MIPOCKTUPOBAHUE




54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIMPAMU/JIBI C TOMOUIBIO
OPTOrOHAJILHOMN IIPOEKIIUU

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OPTOrOHAJILHON IIPOEKIIUU

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHHUKaX

57

[Ipn3nak
NEPIEHANKYJIIPHOCTH
IIPSIMOM M INIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58

[IpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOAHUHN OT TOYKH J0
MIJIOCKOCTH




59

[IpaBuibHBIE
MHOTOrpaHHuKH. Pacuér
pacCTOAHUMN OT TOYKH 10
IIJIOCKOCTH

60

Crioco0bl OIyCTUTH
NEPIECHIUKYIIAPBL:
CUMMCTPUs, CABUT TOYKU
110 MapaJUIeIIbHON TPSAMOMN

61

Casur 1o HenapauieIbHON
PSMO, H3MEHEHHE
paccTosHui

62

KonTposabHas padbora
"B3aumHOe pacmnosioxxeHue
HPSMBIX U MJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroi Mexay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMa
KOCUHYCOB

64

[loBTOpEHME: Yroa Mexay
CKpEIINBAIOIIUMUCS
NpSMBIMU B TIPOCTPAHCTBE




65

I'eomeTpryeckue METOABI
BBIYMCIICHHS YIJIa MEKIY
IIPSIMBIMU B
MHOT'OI'PAaHHHUKAX

66

JIByrpaHHbIi yroJ.
CBOMCTBO JIMHEHHBIX YTJIOB

JBYTPaHHOIO yria

67

[leprieHquKynsIpHBIE
miockoct. CBoMCTBa
B3aMMHO
NEePIEeHIUKYISIPHBIX
IUIOCKOCTEH

68

ITpusnax
NEPIEHANKYIAPHOCTH
IIJIOCKOCTEH; TEOpeEMa O
IIPSIMOM IepeceueHus IByX
IUIOCKOCTER
NEePIEHIUKYIISIPHBIX
TpPEeThEH IIIOCKOCTH

69

[IpssMOyTONIBHBIN
napajuiesenumnesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieJenuneia

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEACTBHUE U3 HEE




71

CrepeomeTrpuueckue u
NPUKJIAJIHBIC 3aa4H,
CBA3aHHBIC CO B3aUMHBIM
PacCIioJIOKCHUEM IIPSAMBIX U
IUIOCKOCTH

72

IToBTOpeHue:
CKPEILMBAIOIINECS
IpsIMbIE, TApAJLIICIIbHbBIE
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapayenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXKY
CKPEIIMBAOIIUMHUCS
MPSMBIMH B ITPOCTHIX
CUTYalHSIX

74

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TIJIOCKOCTH

75

Brrunciienue paccrosiHui
MEKIY
CKPEILMBAOIIUMHUCS
MPSMBIMU C TIOMOILBIO
MEePIECHANKYIISIPHOMN
IUIOCKOCTH




76

TpéxrpanHblil yroi,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa,
TEOpPEMbI KOCHHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria

77

DeMeHTHI ChepruiaecKoi
TEOMETPUH: T€OAC3NUECKUE
JIMHUH Ha 3eMIie

78

KonTponbhas padora
"Vriel u paccTostHUS"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK  €ro
AJIEMEHTHI"

80

IIupamuna. Bunasl
nupamu. [IpaBunbHas
nupamua

81

[Tpuzma. [Ipsimas n
HAKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

82

[IpsiMoit mapannenenunen,
IPSIMOYTOJIBHBIN
napasuienenunes, Kyo

83

Beinykiisie
MHOIOIpaHHMKHU. TeopeMa




Ditnepa

Brinykiisie
MHOrorpaHHuku. Teopema

84 Oiinepa. [IpaBuibHbIC U
HOJIyIIPaBUIIbHbBIE
MHOI'OI'PaHHHUKH

85 KonTponbnas pabora
"MHororpaHHuku"
ITonsiTue BexkTOpa Ha

86 IJIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno napamnenenunena

90 YMHOXKEHHE BEKTOpa Ha
YHCIIO
Pa3znoxxenne BekTopa o

01 6a3ucy Tpéx BEKTOPOB, HE
JIeXKaAIUX B OJJHOM
IJIOCKOCTH

92 CxansapHOe NMpon3BeICHUE

93 Beluucnenue yria Mexay

BEKTOpPAaMHU B NMPOCTPAHCTBE




o4 [IpocTreiimue 3agauu ¢ |
BEKTOpaMU

05 [IpocTreiimue 3agauu ¢ |
BEKTOpaMu

96 [Ipocreitmume 3anauu ¢ |
BEKTOpaMu

97 [Ipocreitmume 3anauu ¢ |
BEKTOpaMU

08 O06o0061IEHNE U |
cUcTeMAaTU3alus 3HaHui

99 O000mmenue u |
cucTeMaTu3aIus 3HaHui

100 Hrtorosast KOHTpoOIbHAS |
pabota

101 HroroBas KOHTpOJIBHAA |
pabota

102 0O00011eHne 1 ) |
cHUCTEMAaTH3aLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposkie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
TUIOCKOCTH U B
npocTtpaHcTae”

IToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BENIEHUE BEKTOPOB"

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXJly BEKTOpaMu B
npocTpaHcTae”

IToBTOpEHME TEMBI
"VpaBHEeHHE MTPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax




YpaBHEHHUE ILIOCKOCTH,
HOpMaJib, ypaBHEHHUE
IUIOCKOCTH B OTPE3Kax

BekropHoe
MIPOU3BEICHUE

JInneliHbIe HEPABEHCTBA,
JUHENHHOe
IIPOrPaMMUPOBAHUE

JInneliHbIe HEPAaBEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHaJIUTHYECKHAE METOBI
pacuéra yriia Mexny
pSMBIMU B
MHOTOTpaHHHKaX

11

AHaJIUTHYECKNAE METOBI
pacuéra yriia Mexny
IJIOCKOCTSIMU B
MHOTOTpaHHHKaX

12

®opmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenue paccrosHuit
OT TOYKH JI0 INIOCKOCTH B
Kyoe




14

Haxoxnenue paccrossHuin
OT TOYKH JIO IIJIOCKOCTH B
MPaBUILHON IUPaAMHUJIE

15

KoHnTtposbHas pabota
"AHanuTHYECKasd
reomerpus"

16

Ceuenus
MHOTOTPaHHHKOB:
CTaHIapPTHBIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METO]]
CIIEOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIE TIJIOCKOCTH,
MepPECEUCHUS MPSIMBIX U
MJIOCKOCTEM

19

HapaJ'IJ'ICJIBHBIe IIpAMBIC U
IIJIOCKOCTH:
napajiCJIbHbIC CCUCHUS




20

[TapasuienpHble IpsIMBIE U
IIJIOCKOCTH: PaCyET
OTHOILLEHUN

21

[TapamnenbHble TpsIMBbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPEIIHUBAIOIIUMUCS
PSIMBIMHU

22

[lepnienuKynsApHBIE
IPSIMBIE U TUIOCKOCTH:
CTaH/IapTHbIE MaphbI
NEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETpHUHU
MHOT'OI'PAHHUKOB

23

[IepnieHauKynsIpHBIE
MPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPeX
NEePHEHANKYIIAPAX

24

[leprienaukynsapHbie
IpsIMbIE U TNIOCKOCTH:
BBIUMCJICHUS UTUH B
MHOTOTpaHHHKaX




25

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAICH,
COOOpakeHHS TI0100US

26

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
COOOpaKeHUS TI0100US

27

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
(bopMyInbl TS TUIOIIAEH,
co00paxeHus moao0us

28

IImomaan ceuenunit
MHOTOTPaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxeHus moao0us




29

IInomagu ceyeHui
MHOTOTPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTu,
COOOpakeHHS TI0100MS

30

KonTponbHas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

O0BéMm Tena. O0BeM
PSMOYTOJIBHOTO
napaieNenunea

32

3amaun 00 yaABOCHUHN
Ky0a, 0 KBajJparype Kyo0a;
0 TPUCEKITUH yTiia

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIEHOTO
napaJuleenuneaa

34

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiejaenumneaa




35

O0BEM TIPSIMON MPU3MBI

36

Crepeomerpuueckue
3a/1a4M, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

IIpuxnanHeie 3axauu,
CBsI3aHHBIE C 00BEMOM
MPSIMOM MPU3MBI

38

Brrancnenne 06bEM0B
T€J C IIOMOIIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
HAaKJIOHHOM MPU3MBI

39

Brrunciaenne o05EMOB
T€J C IIOMOIIBIO
OIPEIENIEHHOTO
uHTerpana. O6béM
TUPaMUIBI

40

dopmyna oobEéMa
nupamuibl. OTHOIIEHHE
00BEMOB MHUpaMuJ ¢
00LINM YTIIOM




41

®dopmyna 00bEMa
nupaMuipl. OTHOLLIEHUE
00bEMOB MUPAMU]T C
00LIUM YIJIOM

42

CrepeoMeTpHUecKre
3a/1a4M, CBsI3aHHBIE C
00BbEMaMU HAKJIOHHOMN
MIPU3MBI

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMamMH UpaMUIbI

44

[IpukitagHele 3aga4u 10
teme "O0BEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[IpuknagHeie 3axa4n MO
teme "OO0BEMEI Te",
CBsI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Brruucnenue paccrosHus
J10 IIJIOCKOCTH

47

KonTponbhas pabota
"O06bEéM MHOTOTpaHHHUKA"




48

Hunuaapuyueckas
MOBEPXHOCTb,
oOpasyroiue
LUJIMHIPUYECKOU
MOBEPXHOCTHU

49

Humuaap. [psmoit
KpPYTrOBOW LUJIUHJIP.
[Imomane MoBepxHOCTH
HWIMH]Ipa

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yrone KOHUIeCKOn
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napaiesIbHOM MIOCKOCTH
OCHOBaHMS

52

VY ceu€HHBI KOHYC.
N306paskenne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomane OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

54

[Tnomaap GoxoBoOM
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa




55

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUC,
HOCTPOCHHEM CEUECHUH
IWJIMH]PA, KOHYCa

56

Crepeomerpuueckue
3aJa4u Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUH
OWIMH]pa, KOHYyCa

57

HpI/IKJ'IaI[HBIe 3aJa4u,
CBA3aHHBIC C TUIIMHAPOM

58

[Tpuxnanueie 3ama4w,
CBSI3aHHBIE C IIHJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
11apa C MIO0CKOCTHIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBIO. B n
u300pakeHue mapa




61

[lepeceuenue chepsl u
apa ¢ TIOCKOCTBIO.
Kacanue mapa u cdepsr
IIJIOCKOCTBI0. Bua n
n300pakeHHE 1mapa

62

VYpaBuenue chepsl.
[Tnomane chepwr u e€
qyacTeu

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCICHUC, CBA3aHHBIC
co cepoit u mapom,
MOCTPOCHUEM UX CEUCHH
IUIOCKOCTBIO

65

CrepeomeTpuueckue
3aa9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co ctepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUTOCKOCTBIO

66

[Mpuknanueie 3agaymn,
CBsI3aHHBIE CO cpepoii U
IapoM




67

IToBTOpeHue:
OKPY’KHOCTb Ha
IIJIOCKOCTHU, BBIYUCIICHUA
B OKpPY’KHOCTH,
CTaHJapTHBIE OA00US

68

Paznnunblie KOMOMHALIMI
TEJI BpAILLICHUS U
MHOTOTPAaHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3amauu o TeMme "Tena u
MOBEPXHOCTHU BpanieHus"

71

KonTposnbnas pabora
"Tena u NOBEPXHOCTHU
BpanieHus"

72

O0BEM TIUUHpA.
Teopema 06 00BbEME
MPSIMOTO ITMJTHH]IPA




73

Boruncnenue 006EMOB
TEJI C TIOMOIIIBIO
ONPEAEIEHHOTO
unTerpana. O0bEm
KOHyca

74

[Tnomaan 60k0BOM 1
IIOJIHOM ITOBEPXHOCTHU
KOHYca

75

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB
WIMH]IPA, KOHYyCa

76

[TpuxnanHele 3a1a4u 110
teme "OO0BEMBI U
IIJIOMIA M TOBEPXHOCTEN

Tex"

77

O0BEM mapa 1 I1apoBOTO
cektopa. Teopema 06
00béme mapa. [Lnomanp
chepsl.
CrepeomeTrpuueckue
3aJ1auu, CBS3aHHBIC C
BbIYUCIIEHHEM 00BEMOB
1Iapa, IapoBoro
CerMEeHTa U IIapOBOTO
CeKTopa




78

[Ipukitaguele 3ana4m 10
teme "O0bEMBI TEN",
CBsI3aHHbBIE C 00BEMOM
niapa U Mioma b0
cdepsl. CooTHOIICHUS
MEXAY MJI0IAIIMU
MTOBEPXHOCTEU U
00BEMaMU TOJOOHBIX TEIT

79

IToxoOuEble Tena B
MPOCTPAHCTBE.
N3menenune o0béMa mpu
IO00MH.
Crepeomerpuueckue
3a/1a4H, CBSI3aHHbBIC C
BBIYHCJICHHEM 00HEMOB
TeJl ¥ IUIoIaaei
ITOBEPXHOCTEN

80

KonTponsHas padora
"[romaam moBepXHOCTH
U 00BEMBI KPYTJIBIX TET"

81

JIBU>KEHUS MPOCTPAHCTBA.
OTobpaxxeHusl.
JIBr>KeHNs U paBEHCTBO
¢uryp. O6mme cBoiicTBa
IBIDKECHUN




82

Bunsl nBmkeHnii:
NapaJuIeIbHBbIN IEPEHOC,
LEHTpAJIbHAsl CAMMETPHS,
3epKajJbHasi CHMMETPHS,
MIOBOPOT BOKPYT MPSIMOI

83

[TpeobpazoBanms
nono6wus. [psmas u
cepa Ditnepa

84

I'eomerpuueckue 3anaun
Ha IPpUMCHCHHC
JBUKECHUS

85

KonTponbnas pabora
"BexTopsl B
npocTtpaHcTse"

86

O6o06maromiee
noBTopenue 11 nouaruii
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIIHs
3HAHUM:
"ITapannenbHOCTb
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”




87

O0o0maroree
noBTopenue 11 nousruit
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMATHU3ALH
3HaHuii: "BekTopsl B
npocTtpaHcTse"

88

Oo6o061maroee
nostopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIHS
3HaHUi: "BekTopsl B
npocTpaHcTae”

&9

Ob6o06maroree
noBTopenue 11 nouaruii
1 METOJIOB Kypca
reomerpun 10—-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHui: "O0beM
MHOTOIpaHHHUKa"

90

O06o0maroree
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATU3AIUS
3Hanuil: "O0bemM
MHOTOTrpaHHHKA"




91

Ob6o6maromee
noBTopenue 11 nousruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIIHsI
sgaguii: "Ilnontaagn
MOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"

92

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3 AL
3Hanui: "[lnomanu
MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

[ToBTOpeHnue, 06061eHNE
Hn cucreMaru3sanus
3HAHUU

94

[ToBTOpenue, 0600IIEHNE
U cucreMaTruisanus
3HaHUHI

95

[ToBTropenue, 0600IIEHNE
U CUCTEeMaTh3aIHsI
3HAHWI




96

HcTopus pa3BuTHs
CTEPEOMETPUH KaK HayKu
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

98

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKU
U €€ poJb B pa3BUTHU
COBPEMEHHBIX
I/IH)KeHepHI)IX nu
KOMIThIOTEPHBIX
TEXHOJIOTHi




100

Hcropust pazBuTus
CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

102

Hcropus passurus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOIT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsSieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMas, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IIPU PELIECHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapajUIeIbHOCTh W MEPHEHAMKYISIPHOCTH
’ OPSMBIX U IJIOCKOCTEH
74 KnaccuduiupoBaTe B3aUMHOE pacHONOKEHUE MPSAMBIX U TUIOCKOCTEH B
’ POCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pebpo IBYrpaHHOIO yriia, JUHEWHBIN Yroi JBYTPaHHOIO yriia, TpagycHas
Mepa JBYrpaHHOro yria
76 OrniepupoBaTh TMOHSATHUSAMH: MHOTOTPAHHHUK, BBIMYKIBIMA W HEBBIMYKJIBINA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, [TPaBUJIbHBIII MHOIOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOI'OTPAHHUKOB (MHMpamujaa, MpU3Ma,
’ IPSIMOYTOJIbHBIN Mapajienenunes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJacCU(pUKalUU (BBIMYKJIbIe U HEBBIMYKIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE PU3MBI, NTapaljiesIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYILAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHIATh NPUHIUIIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3YS
' METOJI CIIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAECHHWE T'€OMETPHUECKUX BEIMYMH MO oOpasiam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl IpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKMX 3aJa4 Ha  BBIYMCIICHUE
paccTosHUN MEXIy JABYMsS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIHMBAIOIIUMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
7.13 WM alIropuTMaM, HOPUMEHSsT W3BECTHBIE AHATUTHYECKUE METOAbl IpHU

pPE€IICHUN CTAHAAPTHBIX MATCMATUUCCKHX 3aaa4 Ha BBIYHUCICHHUC YIJIOB




MEXY CKPELIMBAIOIIMMUCS MPSIMBIMH, MEXIY MNPSAMOM M IIJIOCKOCTBIO,
MEXY IUNIOCKOCTSMH, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHUEM (OpPMyJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MNOHATHUAMH: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HUHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKAX
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MPENOJIaralolluX HECKOJBKO IIAaroB pEIHIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmeHnsATh mOpoOCTEHIIME NPOTrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3314
719 [TpuBOIUTE HpUMEpPbl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEalIbHbIC
CUTYyallu ¥ NPUMEHITh U3YYCHHbBIE MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUM Ha S3bIKE T€OMETPHH, HCCIEI0BATh NOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemiate  MpakTUYEeCKHEe  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEINYNH
11 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 00Opa3yrolue
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH




6.5

OnepupoBaTh MOHITUSMH: MIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CerMEHTa, IIAPOBOW CIIOW, OCHOBAHME IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJIOSI, IAPOBOM CEKTOP

6.6

Boruucnsate  00BEMBI M IUIOHIAAM  TOBEPXHOCTEH TEld  BpAILCHUS,
TEOMETPHUECKUX TeJl C MPUMEHEHUEM POopMYyT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIK B cdepy W
ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpaleHUs

6.8

BBIYHCIATE COOTHOMICHHSI MEXKIY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
MOAOOHBIX TEN

6.9

N3o0paxarh u3zydyaemble GUTYpPBl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BHJ CBEpXy, COOKY, CHHU3Yy; CTPOUTh CEUYEHMS Tel
BpallleHUs

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WH(GOPMAIHIO O
INPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCYHKax

6.12

[TpumensTp reomeTpuveckrue (akThl I PEUICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIaraloluX HECKOJBKO IAaroB pEUIeHUs, €CIN YCIOBUsA
NPUMEHEHHS 33J]aHbl B SBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHH CIIOKCHU A BCKTOpOB, BBIYUTAHUA BeKTOpOB %1
YMHO}KCHI/UI BCKTOpa Ha 4YucCio, O6T)$[CH$[TI), KaKuUMH CBOﬁCTB&MI/I OHU
o0razaroT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHLI BEKTOPA, YIoJl
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

Haxoauth cymMy BEKTOpPOB M MNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIIaAbIBaTh BEKTOp IIO
JIByM HEKOJUIMHEapHBIM BEKTOpamM

6.18

3aJIaBaTI) IIJIIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpANHAT

6.19

Pemiate HpOCTCﬁI.HPIG TCOMCTPHUYICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOa

6.20

Pemiate 3amaud Ha J1OKa3aTEIbCTBO MAaTEeMaTHYECKUX OTHOIICHHUM U
HaxXOXXIACHUC TCOMCTPUYCCKUX BCIIMYMUH II0 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA HU3BCCTHBIC METOABI npu pCHICHUN CTaHAAPTHBIX
MATEMAaTHYCCKUX 3a1a4




6.21

IIpuMeHATH HpOCTEHUIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBOaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATh PEalIbHbIC
CUTYyalluu U NPUMEHITh U3YYCHHBIC IIOHATHUS B IIPOLIECCE NTOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
CUTyallUd Ha $3BbIKE T'€OMETPHUH, HCCIIEN0BAaTh IIOCTPOCHHBIE MOJCIU C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHATHA U TEOpeM, ammapara ajireOpsl,
pemars  IMPAaKTUYECKWE  3aJadd,  CBS3aHHbIE C  HAXOXXICHUEM
F€OMETPUYECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

I'eomerpus

7.1

OcHoOBHbIE MOHATHS cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCHOMAaTHUYECKOM NOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHU
U CIICJICTBUS U3 HUX

7.2

B3aumHoO€ pacnonoxeHue npsAMbIX B IPOCTPAHCTBE: NIEPECEKAIOUINECS, ITapalIeIbHbIE
U CcKpewmuBarouyecs Impsmele. llapamnenbHOCTs NOpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MAapaUIeJIbHBIE IIPSMbIE B IPOCTPAHCTBE, MAPAUICIBHOCTh TPEX
IPSAMBIX, MAPAUICJBHOCTh IPAMONM M IUIOCKOCTH. YIUVIBIC COHAIIPaBICHHBIMU
CTOPOHAMH, YroJl MEXAY IpPsIMBIMU B IpocTpaHCTBeE. [lapaiesbHOCTh IUIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX IUIOCKocTed. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UIYyphl Ha IJIOCKOCTH: TeTpa’Jp, KyO, Napaiienenurnes,
IIOCTPOEHUE CEYCHUN

7.3

[lepnieHAUKYIAPHOCTh HOPSAMOM UM IUIOCKOCTU: MEPHEHIMKYISIpHBbIE TMpsMblE B
IPOCTPAHCTBE, NPsAMBbIE MapajulelbHble U MEPIEeHAUKYISIPHbIE K IJIOCKOCTH, IPU3HAK
HNEePHIEHIUKYIAPHOCTU MPSIMOM M IUIOCKOCTH, T€OpeMa O HPSMON MeprneHAUKYISIpHON
IUIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YTOJI MEXIY NPSAMON U IUIOCKOCTBIO, ABYTPAHHBIN
YTOJ1, IMHEMHBIA yroJl ABYrpaHHOro yria. [leprneHauKymsap U HaKJIOHHBIE: PaCCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 MJIOCKOCTH, MPOEKIUs (PUTYphl Ha
IJIOCKOCTh. IlepneHauKyIsIpHOCTh TUIOCKOCTEH: IPU3HAK MEPIEHAUKYIIPHOCTH JIBYX
mIockoctel. Teopema 0 TpEX MepneHaUKYISIpax

7.4

[ToHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE D3JIEMEHThl MHOTOIPAaHHUKA, BBIMYKJIbIE H
HEBBIMYKJIbIE MHOTOTPaHHUKHM, pa3BEPTKa MHororpaHHuka. llpusma: n-yroiabHas
npu3Ma, TpaHd U OCHOBAHHUS TPHU3MBI, MpsMas UM HaAKJIOHHAs MpPHU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3MblL. [lapamenenumnen, NpsMOyroibHbIM NapajlIeenunes u
ero cpoiictBa. [Iupammpaa: n-yroiapHas nupamuza, TpaHU U OCHOBAaHUE MHPaMUJBbI,
OOKOBasi M TOJHAas MOBEPXHOCTh NMUPAMHUIBI, MPaBUIbHAS U YCEUEHHas NHUpaMHJA.
OnemMeHTsl Npu3Mbl W nupamuabl. IIpaBUiIBHBIE MHOTOTpaHHMKHM: IOHSTHE
IPABWJIBHOTO MHOTIOI'DAaHHUKA, IpaBUjIbHAs IpU3Ma M IpaBWIbHAsg NHUpPaMUJa,
npaBUiIbHAS TPEYroyibHAs MUpaMuja M NpaBUIbHBIA TeTpasap, kyo. [Ipencrasienue o
IPAaBWIbHBIX MHOTOIpAaHHUKAX: OKTadJp, JoJAeKa’ap U ukKocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CI/IMMCTpI/Iﬂ B IMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTPUHU B nupamMujaax, NnapauiejicnmIic1ax, IpaBUJIbHBIX
MHOTI'OI'paHHUKaXx




7.6

Bbruncnenue »1eMEHTOB MHOTOTpAaHHHKOB: pé&0pa, nmaroHanu, yriasl. [liomans
OOKOBOM TOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTH TPSIMOM TMPHU3MBI, IUIOMIATb
OCHOBaHHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MpsMON mpu3Mbl. [Lmomans 6G0KoBOI
MOBEPXHOCTH M TOBEPXHOCTH IPAaBUJIBHOM NHUpamMuibl, Teopema O IUIOLAIu
yceuénHoii nupamuabl. [lonstue 06 06bpéme. OOBEM MUPaMUIbI, TPUIMBI

7.7

[TomoOHbIe Tema B mpocTpaHcTBe. COOTHOMICHUST MEXAY ILIOMAASIMH TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

I'eomeTpus

6.1

[{unuaapuyeckas MOBEPXHOCTh, 00pa3yollre HUINHAPUIECKON MOBEPXHOCTH, OCh
MAJTUHAPUYECKOW TOBEPXHOCTH. L[MIuHIp: OCHOBaHUS M OOKOBas TMOBEPXHOCTD,
o0pa3yro1as 1 ocb, II0IIab OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konuueckass MoBepXHOCTb, OOpa3yrolue KOHUYECKON MOBEPXHOCTHU, OCh H
BEpIlIMHA KOHHYECKOH moBepxHocTH. KOHYC: OcHOBaHMe U BeplInHa, o0pa3yroas
U OCb, IUIOMIaAhr OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yroIiue U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paamyc, TuamMmeTp, IIoaab MOBepXHOCTH chepbl. Bzanmuoe
pacnonoxeHue chepsl U TIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe, MIomaab

chepnl

6.4

N306paxenue Ten BpalleHus Ha II0CcKocTH. Pa3BépTka nMmuHApa 1 KOHyca

6.5

KoMmOuHammu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN
okoJio cepsl, chepa, BMcaHHAs B MHOTOTPAHHHK, WJIH TEJIO0 BPAIIEHUS

6.6

[Tonste 06 o6béme. OcHOBHBIE CBOMcTBa 00BEMOB Tenl. Teopema 00 00BEME
NpSMOYTOJIBHOTO TapajuieNienumena u cieactBus u3 He€. OOBEM nmMIMHApA,
KoHyca. O0BbEM 1mapa u miaouaas chepsl

6.7

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXIY  IUIOMAIASIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenuss nuiMHIpa (MapajjielIbHO W MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAIIEe Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BexTop Ha miockoctu M B mpoctpaHcTBe. CIIO)KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yuciio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. lIpaBuno mnapawienenunena. Pemenune 3agad, CBS3aHHBIX €
IIPUMEHEHNEM MTPAaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpssmMoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiimne 3amauyM B KOOpPAMHATAX. YTOJN MexAy Bekropamu. CkamspHoe
IIPOU3BEJICHNE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY HNPSAMBIMU U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUN T€OMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenue wmertogamMu 10Ka3aTeIbCTB, aJTOPUTMAMU PEIICHUS 3a]1ay;
yMeHue (OpMyNIHpOBaThL U ONEPUPOBATH MMOHATHAMH: OIpEICIICHNUE,
aKkcuoma, TEOpeMa, CJEACTBHUE, CBOMCTBO, IPHU3HAK, [0Ka3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHHE (DOPMYIHPOBATH
o0paTHOE W MPOTHBOMOJOXKHOE YTBEPKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJI MaTeMAaTHUYECKON WHIYKIUH;
MIPOBOJIUTH JTOKA3aTEIIbHbBIE PACCYXKIACHUS TP PEIICHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0 TPaBUIBHOCTh  PACCYKICHHI; yMEHHE OIEepHUpPOBaATh
MOHSATUSMH: MHOXKECTBO, TTOJMHOXKECTBO, OMEpPAlMM HAJl MHOXECTBAMU;
YMEHHE UCHONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar A
OTHUCAHUs PEATTbHBIX MPOLIECCOB U SIBJICHUIN U TIPHU PEIICHUH 3a/1a4y, B TOM
YHClie U3 IPYTUX YU4eOHBIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUSIMHU:
rpad, cBs3HBIA Tpad, nepeBo, UK, rpad HA IUIOCKOCTH, YMEHHUE
3aJaBaTh U OIHUCHIBaTh Tpadbl Pa3IUYHBIMU CIOCOOAMU; HCIOIb30BATh

rpadsl Ipy peleHuy 3aaa4




VYMeHue onepupoBaTh MOHATHAMM: HATYpadbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C LIEJIBIM NI0Ka3aTeNIeEM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHD C
paLMOHATIBHBIM II0KA3aTeNleM, CTENEHb C JAEHCTBUTEIbHBIM IIOKA3aTENIEM,
JorapumM 4YHcla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJIYJI0, pallMOHAIbHOE YHUCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypajlbHbIX, LEJbIX, PAlUOHAIbHBIX, ACHCTBUTEIbHBIX
YuCeNl; YMEHHE UCIOJIb30BaTh MPHU3HAKK JEITUMOCTH, HAUMEHBIIUN
o0l 1eTUTENh U HAUMEHBIIIEE 0011ee KpaTHOE, aIrOpuT™M EBKinaa npu
pELICHUH 3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3MLIMOHHBIMHU CUCTEMaMHU
CUMCIICHHMS;  yMEHHUE  BBIIOJHATH  BBIUMCIEHHWE  3HAYEHUH U
npeoOpa3oBaHusl  BBIPAKEHUM cO  CTeNeHs MM U Jorapupmamu,
npeoOpa3oBaHus  JIPOOHO-pAllMOHANBHBIX  BBIPAXKEHUI; yYMEHHE
ONEepUpOBATh  IMOHATHUAMHU:  IOCIEA0BATEIbHOCTh, apupMeTHUYEeCKas
nporpeccusi, TeoMeTpHyecKas Iporpeccus, OECKOHEYHO yObIBarolas
reoMeTpuuecKas Mporpeccus; yMeHue 3aaBaTh IOCIEIOBATEIbHOCTH, B
TOM YHUCIIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYJ; yMEHHUE OIEPUPOBATH
HOHATUSAMH: KOMIUIEKCHOE YHCJIO, CONpPSDKEHHbIE KOMIUIEKCHBIE 4YHCIIa,
MOJyJb M apryMEHT KOMIUIEKCHOTO YHuClia, opMa 3aliCH KOMIUIEKCHBIX
qucen (reoMeTpuuecKkas, TPUrOHOMETpHUecKas U ajaredpandeckas); yMeTb
NPOU3BOUTH apu(PMeTHUECKue NeHCTBUS C KOMIUIEKCHBIMH YHCIIAMH;
HIPUBOAUTH NIPUMEPHI UCHOIb30BaHUS KOMIUIEKCHBIX YMCEIl; ONEpUPOBAThH
NOHATUSIMM:  MaTpuua 2x2  wu  3X3, omnpenenurenb  MaTpHIIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe OmnepUpoBaTh NOHATUSAMHU: pPalMOHANIBHBIEC, HWpPpalUOHAJIbHbIE,
MOKa3aTeNlbHbIE, CTENEHHbIE, JOrapu(PMHUUECKUe, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMBI; YMEHUE OIIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHEHWM M HEPABEHCTB, PaBHOCUIIBLHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBl C IIOMOIIBIO DPA3IMYHBIX NPUEMOB; peLIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C TNapaMeTPOM; NPHUMEHSATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMaTHUYeCKUX

3aJa4 ¥ 3a]1a4 U3 pa3IN4HbIX 00JacTel HayKu U pealbHOM JKU3HU




VYMeHue onepupoBaTh MOHATUAMHU: (YHKIMs, YETHOCTh (PYHKLUH,
HNEPUOIUYHOCTD (PYHKIIUH, OrPAaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKLIMHU, 3KCTpeMyM (YHKIMM, HauOoJiplllee M HauMEHblee 3HAYeHUs
(GyHKINU Ha MPOMEXKYTKE, HETIpepbIBHAS (DYHKIHSA, aCUMIITOTHI Tpaduka
GyHKUUU, NIepBasg U BTOpas MPOU3BOAHAA (YHKLUHU, FEOMETPUUECKUN U
¢u3nveckuif CMBICT TPOM3BOJHOW, MEpBOOOpa3Hast, OMNpeAeIEHHbIH
UHTErpai; yMEHUE HAXOAUTh ACHUMOTOTHI Tpaduka (YHKIMH; yMEHHE
BBIUUCIIATH  TPOU3BOJHBIE  CYMMBI, TPOU3BEACHHS, YaCTHOTO U
KOMIO3ULUK (PYHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOW K Irpaduky
(GyHKUIMU; yMEHHE HaXOAMTh MPOM3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE UCIIOJIb30BaTh IPOM3BOJIHYIO [UIl HCCIEAOBaHUSA (YHKLHUH,
HAXOJUTh HaWOONBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIUH; CTPOUTH
rpaMKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM almapara MaTeMaTH4eCcKOro
aHamu3a; TMPUMEHATh MPOWU3BOAHYIO U HAXOXKACHUS HAWIYUIIEro
pelleHUsT B NPUKIAJHBIX, B TOM YHUCIIE COLMATbHO-3KOHOMUYECKUX U
¢u3nUecKkux 3amadax; HaAXOAUTH TUIOMAAN U 00BEMBI (PUTYP ¢ TTOMOIIBIO
MHTErpaia; NPUBOJUTH MPUMEPhl MAaTEMAaTHYECKOIO MOJIEIUPOBAHUS C

OMOIIIbI0 T PepeHITnATBHBIX YPaBHCHUN

YMenue onepupoBath NOHATUSAME: rpaduk QyHKIMH, oOpaTHas GyHKIH,
KOMIO3ULMUS (YHKUMH, JUHEeWHas (QYyHKUUSA, KBaapaTuyHas (QyHKIus,
pannoHanmbHas (QYHKIWS, CTETEeHHAs (YHKIHS, TPUTOHOMETPHUECKUE
¢byHkuMu, oOpaTHbIE TPUTOHOMETpPHUYECKUE (YHKIMHU, MOKa3aTeabHas U
norapudmuueckas (yHKIUU; YMEHUE CTPOUTh TpapuKd H3YUYEHHBIX
GyHKUMH,  BBINOJMHATH  NpeoOpa3oBaHus  TrpaduKkoB  (QyHKUUH,
UCTIONIB30BaTh TpadUKN IS U3y4eHHS TPOILECCOB M 3aBUCHUMOCTEH, MPH
peLIeHUH 3a/a4 M3 JAPYrHX y4eOHBIX HPEIMETOB U 3ajad U3 peabHON
JKU3HHU, BBIpaXaTh (QOPMYIaMH 3aBHUCHMOCTH MEXAY BEIUYHHAMH,
UCIOJIb30BaTh CBOMCTBA U rpaduku QYHKIUH A pelieHus ypaBHEHUI,
HEpaBEHCTB W 3a/a4 C IapaMeTpaMu; H300paxaTh Ha KOOPIWHATHOM

IJIOCKOCTH MHOXXECCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HEPaBCHCTB U UX CUCTEM




VYMeHHne pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOIICHTHI, IO U YacTH, Ha JBIM)KEHHE, paboTy, CTOUMOCTh TOBAPOB H
YCIIyT, HAJIOTH, 33Jla4d U3 00JacTH yNpaBJICHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABIIATH BBIPAXKCHUSA, YPAaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 33aJa4M, HCCIEN0BATH IOJIYYEHHOE pELIEHUE M
OLICHMBATh TMPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
peanbHblEe CUTyallMd Ha $3bIKE MATEMAaTUKH; COCTaBIIATH BBIPAXKEHUS,
YpPaBHEHHUs, HEPAaBEHCTBA W HX CUCTEMbl [0 YCIOBHUIO 3aJauH,
HCCIIEA0BATh IOCTPOEHHBIE MOJEINM C MCIOJb30BAaHUEM arapara

anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHIATHSMH: cpelHee apudMeTndyeckoe, MeanaHa,
HauOOoJIbIlIee U HAUMEHbBIIIEE 3HAUEHUS, pa3Max, JUCIEPCUs, CTAaHJapTHOE
OTKJIOHEHHE YMCJIOBOrO Habopa; yMEHHE W3BIIEKAThb, WHTEPIPETHUPOBATH
UHPOPMALINIO, TIPEICTABICHHYIO B TaOJIHMIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOKMCTBA PEaJbHBIX MPOLECCOB U SIBJICHUN; MPEACTABIATh
uHPOpPMALIMIO C TOMOMIBIO TAaONMWIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE IaHHBIC, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
METO/OB U AJIEKTPOHHBIX CPENICTB; TpadUueCcKy UCCIIE0BAaTh COBMECTHBIC

Ha6J'IIO,I[eHI/I$[ C IIOMOIIBIO JJUarpaMm paCCCuBaHUA U JIMHEHHOM perpeccuun




YMeHue onepupoBaTh MOHATUAMH: CIYYalHBIA ONBIT W CIIy4alHOE
cOOBITHE, BEPOSTHOCTh CIy4aWHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJBb30BAHUEM TPAPHUECKUX METOOB; IMPHUMEHSThH
(GOpMyIBI CIIOKEHUST UM YMHOXKEHUS BEPOSTHOCTEH, (HOpMYITy MOTHOM
BeposTHOCTH, opmyny beprymm, komOuHaTOpHBIE (aKThHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI,; YMEHHE ONEPUPOBATH
NOHATUSIMH:  CIIydaliHas BEJIMYMHA, pACIpEICICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUIAHWE, TUCIEPCUs W CTaHAApTHOE OTKJIOHEHUE
CIIy4allHOW  BEIMYUHBI, (QYHKIUU pPACHpPEACICHHS H  IUJIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOTO ¥ HOPMAIILHOTO PaCIpeIeICHHIA; YMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPECIICHU ISl PeICHUs 3a/1a4;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIUX YUCEI, METOBI BEIOOPOIHBIX
UCCIIC/IOBAHMIA; YMCHHE MPHBOIWTH IPHMEPhl TPOSBICHUS 3aKOHA
OONBIIUX YHCET B TPHPOIHBIX W OOIIESCTBECHHBIX SBJICHHSIX; YMCHHE
OIEPUPOBATH TIOHATHIMU: COYCTAHUE, MEPECTAHOBKA, YUCIIO COYCTAHUH,
YECII0  TEpPecTaHOBOK; OwHOM  HBIOTOHA; yMeHHE  NPUMCHSTH
KOMOMHATOPHBIC (DaKThl U PACCYXKJICHUS JIJIsl PEIICHHs 3a/1a4; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIIATH BEPOSATHOCTHYIO MOJICIb H

HHTCPIIPCTUPOBATDH HOHy‘IGHHLIfI pe3yibTar

YMmenue onepupoBarh MOHATUAMM: TOYKA, HOpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJa, IUVIOCKUM yroJl, 1BYyTrPaHHbINA
yroJI, TPEXTPAaHHBIA YTOJI, CKPEIIMBAIOIINECS PSAMBIE, apaJUICIbHOCTh U
MEPIECHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, YIrOJl MEXAY HPSIMBIMH,
Yrojl MEXJIy MNOpsMOM W IUJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTAMH,
pacCTOsHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY IMPSMBIMH,
pacCTOAHUE MEXKY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPHU PEIICHUH
3aa4 M3y4YeHHbIE (DAKThl U TEOPEMBI TUIAHUMETPHUH; YMEHHE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHPA; CTPOUTh MaTEMaTUYECKUE
MOJEIN C IOMOLIBK0 T€OMETPUYECKUX TOHATUHM W BEIWYMH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUSIMH: TUIOMIAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTI'OI'paHHUK, HpaBHHLHLﬁi MHOTI'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
Ky0, mapamienenunen, Npu3Ma, NUpaMuaa, (Urypa U IMOBEPXHOCTD
BpallleHus, TWINHIpP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTH THPAMHUIbI, MPHU3MbI, KOHYCa, IMIMHApPA, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleenuIieia, MUPaMHUAbl, IPU3MBbI, LIUIXHIPA,
KOHYycCa, Iapa, pa3BépPTKa NMOBEPXHOCTH, CCUCHMs KOHyca W IWJIMHApA,
napajjieNibHble OCH WM OCHOBAaHHMIO, CEYCHHME IIapa, IUIOCKOCTh,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (UTYPHI M TOBEPXHOCTH
BPAICHHS, UX CEYCHUS, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHME MPUMEHATh CBOWCTBA I€OMETPUUYECKUX (PUTYp, CAMOCTOSTEIILHO
(bopMyITHPOBATh ONPEEIICHUs] U3y4aeMbIX (DUTYP, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX MW TMpH3HAKaX TE€OMETPUYECKHX (Hryp, 0OOCHOBBIBATH HIIH
ONpoBepraTh MX; YMEHUE TPOBOJMWTH KiaccHuuKamuo Quryp 1o
pa3jiviuHbIM IHpPU3HAKAM, BBIIIOJHATDH H€O6XOI[I/IMI)I€ JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBId NepeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue mono0usi, MOm00HBIE (UTYpPBI; yMEHHE
pacrio3HaBaTh paBHbIE U IMOJOOHBIE (PUTYpHI, B TOM YHUCIIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh TEOMETPHUECKUE OTHOIICHUS TIPU
peLIeHUH 3a/1a4; HaXOJUTh TI'€OMETPUUYECKHE BEIWYMHBI (JIMHA, YTod,
ioniaib, 00bEM) NpU PEeLIeHUH 3a]a4 U3 APYTUX y4eOHBIX MPEAMETOB U
U3 peaIbHOM KHM3HM; yYMEHHE BBIUUCIATH T€OMETPUYECKHE BETUUHHBI
(mHa, yroi, IUIOmanb, OOBEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (OPMYJIBl M METOJbl, B TOM 4YHCJE: IUIOUIA]b MOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCa, IIWIWHApA, Tomanas chepbl; 00bEM Kyoda,
OpPSMOYTOJBHOTO MapajulesienuIeia, NUPaMUIbl, HPU3MBbI, MIHHIPA,

KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASI CHCTEMa KOOPJAMHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa HAa YHCIO, DPA3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJsIPHOE TIPOM3BEJICHUE, BEKTOPHOE IIPOU3BEACHUE, Yroidl MEXIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ
JUISL PEIIeHHMs] TEOMETPUYECKUX 3aJady W 3a4ad JpPYrux ydeOHbIX

npeaMEToOB

13

YMeHue BeIOMpaTh MOAXOMAIINNA METOI JJIs PEIICHUS 3a/1a4i; TOHUMaHNE
3HAYUMOCTH MATEMaTUKA B HW3YYCHHH NPUPOIHBIX MU OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWW; YMEHHME pacliO3HaBaTh IPOSBICHUE 3aKOHOB
MaTEeMaTHUKH B UCKYCCTBE, YMEHUE NMPUBOUTH MPUMEPHI MATEMAaTHUECKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTeMaTUYECKOW HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCEeI
12 Panmonaneupie  umcna. OOBIKHOBEHHBIE U JCCATHUYHBIC JPOOH, MPOIEHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypajabHOU cTeneHu. JlelcTBus ¢ apudMeTUUYECKUMHU
' KOPHSIMH HaTypalbHON CTETIEHU
14 Crernens ¢ 1enbM nmokasateneM. CTeneHb ¢ paloHalbHbIM MoKaszareneMm. CBoicTBa
' CTENeHU
L5 CuHyCc, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTra. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHTE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaJIbHBIC JTOTapU(OMBI
HeiictButensupie  uncia. Apudmerndyeckue omepanud ¢ JIeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCICHUS, MPAaBUIa OKPYIJICHHUS, MPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 IpOOHO-paIOHATBHBIEC YPABHEHUS
2.2 HppannonaibHbIC ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHHs
2.4 [TokazarenbHbIE U TOTapUPMUUIECKHE YpaBHEHUS
2.5 [enbie u IpoOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U JIoTapudMUIECKIE HEPABEHCTBA
2.8 Tpuronomerprueckue HEpaBEHCTBA




2.9

CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB

2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuua cucTemMsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbL
3 DOyHKINUH U TpaPUKH
31 Oynknus, crnocobbl 3amanus (yaknuu. ['paduk Gyakmuu. BzammHo oOpaTHBIE
byukiun. YétHple u HeuéTHble pyHkuuu. [lepuoanueckue pyHkImm
Ob6nacte ompeneneHus W MHOXECTBO 3HadeHWi ¢yHkiuu. Hymu ¢dyHknum.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MUHHUMYMBbl (QyHKIuu. HauGomnbinee W HauMeHbIEe 3HAYCHHE
(GYHKIIMHY Ha TPOMEKYTKE
33 Crenennass (pyHKIMSI ¢ HaTypaJlbHbIM M IIeJIbIM ToOKa3areiaem. EE€ cBoiicTtBa u
rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTENeHN
34 Tpuronomerpudeckne GyHKINHN, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPHUKH
16 Touku pa3pbiBa. Acumntotel rpadukoB Qynkumii. ColicTBa  (GYyHKIHA,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEM
3.8 Apudmernueckast 1 reomerpuyeckas nporpeccuu. opmyia ciI0XKHBIX IPOIIEHTOB
4 Hayana marematnueckoro aHannsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX QYHKINH
[IpumeHeHre mNPOM3BOJHOW K HCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HanOomblIero U HaMMEHBIIEro 3HaueHUs (PYHKIUH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepalnuy HajJ MHOKecTBaMu. J(narpamMmel Diniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA




6.2 BepostHoCcTh
6.3 KomMOunaropuka
7 T'eomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS
1.5 KoopaunaTel 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
*T'eometpus, 10-11 kmaccel/ Atanacsa JI.C., ByryzoB B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Mertoanueckue pekomenaamnuu. 10-11 knaccel (k yueOHuky Atanacss JI. C. u
np.)/ Atanacsan JI.C., byry3oB B.®., Kagomies C.b. u ap., AkiinonepHoe
obmectBo "N3natenscTBO "[Ipocsenienue”

* T'eometpust 10-11. [Toypounoe ruranupoBanue. / Caaksiu C.M., byty3os B.®.,
AxrmmonepHoe o6mectBo "UzaarensctBo "lIpocBemienue”

* T'eometpust 10-11. Iunaktudyeckue marepuansl. / 3uB b.I'., AkiimonepHoe

obmectBo "N3natenscTBo "[Ipocsenienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

*https://www.yaklass.ru/ - Poccuiickas anekTpoHHas mkoia «AKmace»- moyHbIi
IIKOJBLHBIN KypC YPOKOB, HH(GOPMAIIMOHHO-00pa3oBaTeibHasl cpelia,

00BbEIUHSIONIAS YUYEHUKA, YUUTEIIS, POJAUTEIS;



*https://ege.sdamgia.ru/course - NPUCYTCTBYIOT BCE MPEAMETHI IIKOJIbHOU
MpOrpaMmsbl JJ1s1 TOATOTOBKU K OI'D u EI'D;
*https://www.xn--d1abkefqipOa2f.xn--plai/ - Equnsiii ypok.pd - obunraibHbIM
CaiT, OHJIAH-TUIONIA/IKA 1JIsl TPOBEACHUS MEPOIPUATUI U peaTnu3aluy MPOEKTOB
B c(hepe oOpazoBanus;

*https://www.mathway.com/ru/Graph - caiiT, npegHa3HaAYECHHBINA JJI51
MOCTpOEHUS TpauKoB, TpadUIECKUN KaTbKYJISTOP;

*https://infourok.ru/ - o6pazoBarenbHas onnaitH-1mkona « MHboypoxy,
OubIMOTEKa BUEOYPOKOB, KOHCIIEKTOB, TECTOB, TPEHAKEPOB, BUICOJICKITUH;
*https://Ik.eduregion.ru/ - nHpOpMaAITMOHHO-TIPOCBETUTENBCKUN pecypc, AHO
JI1O «Oll «Kamennsliit ropoi», oOpazoBaTeibHas miatgopma;
*http://fcior.edu.ru Hudgpossie oOpa3zoBarenbHbIe pecypchl ¢ caiita PIITUOP

K yueOHHKY «AnreOpa u Hadajla MaTEMaTUYECKOro aHanu3a, 10 kimacey
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