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MNOACHUTEJIBHAS 3AIITUCKA

['eomeTpusi siBisieTCss OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oO1ero o0pa3zoBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTh U3YUEHUS TUCHIUTLITUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH W MNPEIMETOB T'YMaHUTApPHOTO IUKJIA.
[TockonmpKky  JOTMYECKOE  MBINUICHHE,  (GOopMUpPyEeMOe€  TpH  U3YYCHUU
OOy4arONIMMUCS TOHSITUHHBIX OCHOB I€OMETPUM, TP JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTHYECKUX YTBEPKICHUM MPU PEIICHUU I'€OMETPUUYECKUX
3ala4, YMEHHME BBIIBUTaTb U ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMmeTpus» Ha yriyOoJ€HHOM
YpPOBHE — pa3BUTHE HWHAMBUIYAJIbHBIX CIOCOOHOCTEW OOy4aromuxcs MpH
M3YYEHUHM TE€OMETPUM, KaK COCTABIISAIOIIECH MpeaMeTHON oOnacTu «MaTteMaruka u
uHpopmaTtrka»  uyepe3  oOecreyeHHUE  BO3MOXKHOCTH  MPUOOpETEHUs U
UCIIOJIb30BaHUsl OoJjiee TIIYOOKMX TIE€OMETPUYECKMX 3HAHMM M JEHCTBHIA,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpOBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BAKHEUIIINX MATEMaTUYECKUX MOJEIISAX, IMO3BOJSIOIIMX OIKUCHIBATH M M3Yy4aTh
pas3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHSITUWHOTO armapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

dbopMHupoBaHHEe  yMEHHUS ~ BJAQJE€Th  OCHOBHBIMH  TOHSATHUSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX U WX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyT ¥ yMEHHE HMX TPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJEISIX U B PEATbHOM
MHpPE MHOTOTPAHHUKM M Tejla BpALICHUS, KOHCTPYHPOBATh T'€OMETPUYECKHUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pelmeHns, YMEHUs UX IPUMEHSTbh, NPOBOAUTH JOKA3aTENIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7a4 U 33/1a4 C PAKTUYECKUM COJAECP/KAHUEM,
dbopMHpoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  MpHU



000CHOBaHMY MaTEMaTUYECKUX YTBEPKICHUN U POJIM AKCHOMATUKU B TIPOBEICHUN
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUHM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPeCca K U3YYCHUIO T€OMETPHUU;

dbopmupoBaHre (PYHKIIMOHAIIBHOW TPaMOTHOCTH, PEJIECBAHTHON T'€OMETPUU:
YMEHUSI PACHO3HABATH TMPOSIBICHUS T'€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKH3HEHHBIX CUTYalMSIX W NPH W3YYEHUU APYTUX
Y4eOHBIX MPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICpKATEIBHBIMH JIMHUAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisorcs: «lIpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ¥  KOOpAMHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriyOJIEHHOM YpOBHE OOydYeHHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KaTeIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUW  pacrmpeiensercs He  TOJIbKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 TojaMm oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus denepanbHoi padboueit
POrpamMMbl, pacHpeleaEHHbIM MO ToJaM OOYYEeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamaiuch HEOAHOKPATHO. OTO  TO3BOJISIET  OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMHU MMOHATUSIMU ¥ HaBBIKAMU TOCJIEI0BATELHO U TTOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUNA 00yUYalOIIUXCs, PACIIUPss U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4eHHIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MMO3BOJISIET:

co3mate  ycnoBus Uit guddepeHnuanuu  O0ydeHUs,  MMOCTPOCHUS
WHAVNBUAYATbHBIX  O0pa30BaTENbHBIX MPOTpaMM, OOECIeUuTh  yriIyOn&HHOE
W3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obOecrnedrBasi MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipoheccuoHaTBLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 uaca: B 10 kimacce — 102 vaca (3 waca B Henemo), B 11 kinacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

IIpsiMbIe ¥ JIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3auMHOE pacnosigokeHHe IMpsMBIX B INPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielbHble M CKpeIIMBaromuecs mnpsmbsle. lIpU3Haku CKpeluMBarOmMXCs
npsAMbIX. [lapanienbHOCTh MPSAMBIX M INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHBIC
IpsIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSAMBIX, TAPAUIEIBHOCTD MPSIMOI
u 1iockocT. [lapannenbHoe M UEHTpalIbHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OcCHOBHbIE CBOWCTBa NapauIeIbHOTO MpoeKTHpoBaHus. M300paxeHue
¢buryp B nmapajiesibHOM MPOEKUUHU. YTIbl C COHAINIPABIEHHBIMU CTOPOHAMH, yTroJl
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapasuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpasip, Mapaliesenunes,
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAUICIBHBIE W TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsAMOM 10  IJIOCKOCTH,  MNpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW:  NPU3HAK  MEPHEHAUKYJSIPHOCTH — ABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

Yrael B IPOCTPAaHCTBE: YroJa MEXIy MNPSAMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHBIA U MHOTOIPAHHBIC YTJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilCTBa IUIOCKUX U
JBYI'PAHHBIX YIJOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yromnpHas
npu3Ma, IpsiMasi U HaKJIOHHAas PU3MbI, OOKOBas U MOJHAs TOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, NOpsAMOYIOJbHBIA  MapajuleJCNUIIe] W  €r0  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yrojapHas mTUpaMufa,
npaBwibHas W yceu€HHas mnupamuabl. CBoicTBa péGep M OOKOBBIX TIpaHel
IIpaBUIbHOW NHpaMubl. [IpaBUiIbHBIE MHOTOIpDaHHMKH: IIpaBUJIbHAs IIPU3MaA U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYroibHas MNUpamMuia M NPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
TOJIEKa3p U UKOCASP.

Bbluncnenne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, OuaroHaliu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBL,
IUIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUIBHOM NHUpPaMUIbL,
TeopeMa O IUIOLIaIU YCEeUYEHHONW TUPAMU/IBL.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
MUPAMHU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBHl KOJUIMHEApHBIC, COHANPABICHHBIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOpPaMu: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ciioxkeHus: BeKTOpoB. CBOKCTBAa YMHOKEHHUSI BEKTOpA Ha YHCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O PA3JIOKEHWH BEKTOpa 1O TPEM
HEKOMILIaHApHBIM  BekTopaM. IIpsiMmoyrosibHas  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIIACC

Tena BpameHus

[ToHsiTHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yloIIue TMOBEpXHOCTEH. Tena BpaleHus:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHyc, cdepa, map. BzaumHoe pacmnosoxxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakenue Tten
BpalieHus: Ha MiockocTr. Pa3BépTka mwmHapa u konyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Tei. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM TPU3MBI, IIWIMHpPA, MUPaMHUIbl 1 KoHyca. OO0BEM mapa W mapoBOTro
CerMEHTA.

KoMOuHanuyu Ten BpaiieHus W MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONHCaHHAas okojo IwimHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanne mapa u chepsl miockoctero. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalICHUSI.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, ITUIOmanah chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOImIEHHWE OO0BEMOB, IUIOMAACH IMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUYCHUS LUIIMHIpA
(mapaJuienbHO ¥ TMEPNEHANKYJISIPHO OCH), CEUYEeHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeKTOopaMH. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBA BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbHas
CUCTEMa KOOpAWHAT B IpocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ NPHU PEIICHUH TeOMETPUUYECKUX
3a1a4.

JIBMKeHHs1 B IPOCTPAHCTBE

JBrxkenust mpoctpanctBa. OToOpakeHus. [[BHKEHUsS W paBEHCTBO (Guryp.
OO6mme cBoiicTBa JBWKCHUH. Buabl JIBWXKEHUN: TapauIeNbHBIA IEpEeHOC,
LHEHTpaJbHasl CHUMMETpUs, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPHSl» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaknaHcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  00IecTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
NpoIEeAYp TPakKIaHCKOTO o0OIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICIICTBOBATh C COLMAJBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C UX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IPOIIOMY U HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUHCKOI MaTeMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTHKEHUH B JApPYTrUX HayKax, TEXHOJOTusx, cdepax
HYKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTHUUYECKUM
OPUMEHEHUEM JIOCTH)KEHUN HayKu M JIESITEeIbHOCTBIO YUEHOro, OCO3HaHME
JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JICTETHKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCyKICHHM, BOCIIPUUMYHNBOCTh
K MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUAOB HCKYCCTBA;

5) pu3uveckoe BOCIATAHME:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAaHUSA B
MHTEepecax 3J0pOBOT0o U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370pPOBOE THUTaHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (u3udeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPH 3aHITHSX CIIOPTHUBHO-03/I0POBUTEIHHOM JESTEIBHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIONIOOUs, WHTEpeC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymeit mnpodeccun U peaan30BbIBATb COOCTBEHHBbIC >KU3HEHHbBIE IIJIaHBI,
TOTOBHOCTh M  CIIOCOOHOCTH K  MaTreéMaTH4YeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBJICHHOCTH;

7) 3koI0rHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphl, TOHUMAaHUE BIIMSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJIHONW M COLUUAIBHOU
CpeIlbl, OCO3HaHHUE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OpUEHTAITUS
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUN i pelieHus 3agad B 00JIacTH
OKpY)KalOUIEH Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKA HUX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILIEH CPEeIbl;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OONIECTBEHHOM  MPaKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeTOBEYECKOM JesTENbHOCTU, STAloB €&
pa3BUTHUS W 3HAYUMOCTH [JIl Pa3BUTUS LMBWINW3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEMaTHUYECKON KyJIbTypOM KakK CpEIICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBJISITh TMPOEKTHYIO M MCCIEIOBATENbCKYIO JEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBISAITH M XapaKTEPU30BATh CYILIECTBEHHBbIE MPU3HAKU MaTEMATUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUN  MEXIy TMOHIATHUSAIMH, (DOopMyIUpOBaThH
OTpeIeSICHUs] MOHATUHN, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCUUKAIWU,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, NpeasiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN
(IpsiMbIe ¥ OT MPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIlEHUsA, BbIOMpaTh HauOoyiee  MOAXOASAIMA ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKkue JeHCTBUS:



WCITOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATEILCKHN WHCTPYMEHT TIO3HAHUS,
dbopMyaMpoBaTh  BONPOCH,  (PUKCUPYIOUIME  MPOTHUBOpEUUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATEIFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
MPOBENEHHOTO  HAOJIONEHMs, UCCJEIOBAaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIEcCca, a TakKe BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nundgopmanueii:

BBISIBIIATH J€UIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX Il OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUpPOBaTh MH(POPMAIINIO, MPEJCTABIATh €€ B pPa3jMYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEITEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, T'PaMOTHO BBHIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO XOAYy PEIICHHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh UJEU, HAllCJICHHbIE Ha TIOMCK
pElIEHUs, COIMOCTAaBIISITh CBOU CYXKIEHUSA C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIIUNA, B KOPPEKTHOU (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YJIbTAThl PELICHUs 3a/aud, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3ajaad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1a4H, BHIOMPAThH CIIOCOO pEeLIeHHs ¢
y4€TOM HUMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

BJA/JE€Th  HAaBbIKAMU  I[IO3HABAaTEIbHOM  pEQUIEKCMM  KakK  OCO3HAHMs
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pPElIeHUs
MaTeMaTUYECKOM 3a4a4u;

IIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATH TPUUYHUHBI
JOCTHKEHHSI WIIM HEJIOCTHIKEHUS! PE3YNIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEIBHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHON
paboThl mNpu peleHHH y4eOHbIX 3aJad, MNPUHUMATh Leldb COBMECTHOU
NeATEIbHOCTH, IJAHUPOBATh OPraHHU3ALMI0 COBMECTHOM PabOThI, pacHpeneisiTh
BUJbl paboT, JOroBapuBaThbCs, OOCYXKAaTb NPOLECC U pe3yslbTaT padoThl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPpynmnoBbIX (opmax padoThl (0OCykJeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbI» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JEHCTBHSA C JPYTMMH YIEHAaMH KOMaH[blI, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOyuaromuiicss HAy4uTCs:

e CBOOOIHO OIMEPUPOBATH OCHOBHBIMU TOHSTHSAMH CTEPEOMETPUN TIpU
pelleHny 3a7a4 U IPOBEACHUH MaTeMaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

e KIACCU(UIMPOBATH B3aUMHOE PACIIOJIIOKCHHE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOAHO OMEpPUPOBATH TOHATHUSMH, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU H
IIOCKOCTBHIO;

e CBOOOJHO ONEPUPOBATH MMOHITUSMH, CBI3aHHBIMU C MHOTOT DAaHHUKAMH;



e CBOOOAHO pAacmoO3HAaBATb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3MA,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHUS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPAIbHOE u OpPTOTrOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha IJIOCKOCTh, BBIMIOJIHATH M300pakeHUs QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpu3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OChb M IUIOCKOCTb CHUMMETpPUHU
Qurypsr;

e CBOOOIHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJIHATH ICHCTBUSI HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0KA3aTeJIbCTBO MATEeMATHYECKHUX OTHOIICHHHA WU
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METOJbI
U PEIICHUH MaTeMaTHYECKHX 3a/7a4 MOBBIIIEHHOTO U BBHICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUININE TMPOTpaMMHBIE CpPEJICTBA U  DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHNN CTEPEOMETPUIECKUX 3a/1a4;

e WU3BIEKAaTh, MPEOOpPa3OBBIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, TMpeAcTaBIeHHYI0 Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS Ha TMPaAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATbHBIC CUTYaIllMH, MPUMEHATh MU3YYCHHBIC MOHSTHUS B
npolecce TMOWCKAa PEIIeHUS MaTeMaTU4ecKu CPOpMYyITUPOBAHHOM
npo0OJieMbl, MOJETHPOBATh pEalbHBIC CHUTYAaIlMH Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaAKTUYECKHe 3a/layw,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUM Kak
COCTAaBHOM YacTu (QyHAAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kaacca oOyuaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tejla BpamieHus (UWIUHAP, KOHyc, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIOIOKEHUE ChEphl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI 3JI€MEHTOB MHOTOTPAHHUKOB M TEJ BpAILCHUS,
O0OBEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpaIllCHUsI 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
omMCcaHHbIA OKOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxatb u3ydaeMble (DUTYpPBI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEICTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNIEPAIMU HaJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
pelatbh reoMeTpUYECKHUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMbIMU
U TUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKW JIO TUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MIPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHITHSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJTHATh M300paKEHUST MHOTOTPAHHUKOB W TeJ BpalleHUs MpH
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB W TEJ BPAILCHUS: CEUCHUS LIWJIMHAPA
(mapajuienbHO U NEPIEHUKYISIPHO OCH), CEUCHUS KOHYca (TapasuiesibHbIe
OCHOBAHMIO Y MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHUI: METOJ CJENO0B, METO]
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKIACHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PEUICHHUS CTEPEOMETPUUECKHX
3a1a4, MNPEANOIararolIuX HECKOJIbKO IIAaroB pEUICHUsS, €CIU YCIOBUS
NPUMEHEHUS 33]IaHbl B SIBHOM U HEIBHOU (hopMe;

pemiaTh 3aJad4d Ha JIOKA3aTEJbCTBO MAaTEMAaTHUYECKMX OTHOUICHUM H
HAaXO0XKJECHUE T€OMETPUYECKUX BEIINYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEIACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAIBHBIE CUTYALIMH, IPUMEHATh U3yYEHHBIC
IIOHATHS, TEOpPEMBI, CBOWCTBA B IIPOLECCE TOWCKA  PELICHHUs
MaTeMaTUyecku  cHopMyIMpoBaHHOM  MpoOJEMbI,  MOAEIUPOBATH
pealbHbIE CUTYallMd HA S3BIKE T'€OMETPUHU, HCCIENOBATH ITOCTPOCHHBIE
MOJEIN C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATUH U TEOpEM,
anmapata aiureOppl, pelmaTh NPAKTUYECKUE 3a7aud, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM YacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Komrpoausie | HpaxTiieckue o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
9 BsaumHoe pacnosnoxxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh IPSIMBIX U IIJIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepnieHIUKyYISIPHOCTD NPSMBIX U o5
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTl 1 paccTosHUSA 16
6 MHoTrorpaHHUKH 7
BekTops! B ipocTpaHcTBE 12
8 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AITUS 5 9
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
No 1/t HaumeHoBaHue pa3aesioB  TeM Korrponsmsie | Tpacrmseckie (uudgposbie)
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI pecypes!
1 AHanuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHHE, 0606H16Hlil'e u 15 1
cucTeMaTu3aIus 3HaHUI
3 O0bEM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, o606meHI/£e u 17 9
cHUCTeMaTu3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acos

Bcero

KonTtposabubie
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
U3yYeHH s

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

OcHOBHbIE ITpaBHJIa U300paXKEHUS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIeJIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[lonsATHA CTEpEOMETPUN: TOUKA, ITPsMAas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
TUTOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsThs: MEPECCKAr0IMMECH IIOCKOCTH,
InepeceKarommecs npsamas 1 miI0CKOCTb,
MOJIyIpOCTPAHCTBO

IlousThs: MEPECCKArOMMECA IMITOCKOCTH,
IepeCcCKaromumecs nmpaMasd 1 rmiI0CKOCTh,
MMOJIyIpOCTPAHCTBO

BxonHas koHTposbHas paboTa

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHHU U ITEPBHIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIC




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IPOCTPAHCTBE.
O0603Ha4YeHUS TPSIMBIX U TUIOCKOCTEH

10

N300pakenne ceueHuil nmupaMupl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne epeceucHHsI
HOJTyYCHHBIX IUIOCKOCTEH. PackpamBanue
IMOCTPOCHHBIX ceueHuu Pa3sHbIMU LIBETaAMU

11

N300pakeHne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne epeceacHHsI
MOJTyYEeHHBIX IUI0CKOcTel. PackpamnBanue
IMOCTPOCHHBIX CEUYeHUM Pa3sHbIMU LIBETaAMU

12

N300paxenune ceueHnit nupamuabl, Kyda u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEeHHBIX IUI0CKOCcTel. PackpamnBanue
IMOCTPOCHHBIX CEUYeHUM Pa3HbIMU LIBETaAMU

13

N306paxenue ceueHnit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYEeHHBIX IUIOCKOCTel. PackpammBanue
IMOCTPOCHHBIX CeYeHUM Pa3HBIMU LIBETaAMU

14

Merton cneqoB i1l TOCTPOSHUS CEUCHUIA

15

Merton ciesoB AJisl IOCTPOEHUS CEUECHU.
CaolicTBa IepeceueHuil NpsIMbIX U
IIJIOCKOCTEMN




16

Merton ciaeaoB AJisi HOCTPOCHUS CEUCHMIA.
CBolicTBa NepeceyeHml MPSAMbBIX U
IUIOCKOCTEH

17

[TocTpoeHue cevueHuii B nupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
IIOCTPOCHHUS

18

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHUSI

19

[TocTpoenue ceuennii B nupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YePTEKEH U 3aIUCh IIaroB
MIOCTPOECHHUSI

20

[Toctpoenue ceuenuit B mupamuse, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(el‘/’I 1 3allUCh HIaroB
MOCTPOEHUS

21

[ToBTropenue nmiaanumeTpuu: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHNIX Ha
BBIHOCHBIX uepTexax. Mictopus pa3BuTus
MJIAHUMETPUH B CTEPEOMETPHH

23

KonTtponsHasg padora "AKCHOMBI
Tp p
crepeomerpun. Ceuenus"




24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npoctpancTBe. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpemuBarommxcs
npsaMbIX. [TapaiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CyiecTBOBaHUH U
€MHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JTAHHOM MPSAMOM, IPOXOSAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsaMoi. JlemMma o nepecedeHun
MapajuieIbHbIX MPSMBIX IJIOCKOCTBIO

26

[TapannensHOCTb Tpex npsiMbIX. Teopema o
TpEX mapajuieNibHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoexTupoBanus. U3o0pakeHune pa3HbIx
¢buryp B napayuienbHON MPOEKIUU

28

enTpanbpHas npoeknus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEXIy NPSMBIMU

29

33[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICO0OBAaHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B IPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH MTPSIMOM U TNTIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IUIOCKOCTH




31

I'eomeTpuueckue 3a1a4i Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTHIO MPSMBIX U IJTIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, IpOXOIALLIErO Yepes3
JAHHYIO IPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLLICHUI

33

[TapannenpHas mpoeKIys, IPUMEHEHUE
JUIS IOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoncTBa
napajuieJeuIe/1a ¥ Mpyu3Mbl

34

[TapannensHele miockoctu. Ilpusnaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napajuIeIbBHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH, MPOXOASIIEN
yepe3 TOUKY, HE TPUHAIIEKAITYIO TaHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

36

CaolicTBa MapauIeIbHBIX IJIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX IIEPECEUCHHUS
[P [IEPECEYCHUN IBYX MMapajjIeiIbHbIX
IIJIOCKOCTEN TPEThEM

37

CBoiicTBa mapasuienbHbIX IIJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NMPSMBIX,
3aKJIIOUYEHHBIX MEX]y MapalIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEYEHUH MPSMOI ¢
JBYMsI IapAJUIEIbHBIMU IUIOCKOCTIMHU

38

IToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH




39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napasuiesenunesia

41

KonTponbnas pabora

42

[TeprieHANMKYASAPHOCTD OPSIMOM U
wiockocTH. [Ipu3Hak
MEPIEeHIUKYISIPHOCTH IPSIMOU U
TJIOCKOCTHU

43

[lepnieH IUKyYIIPHOCTD MPSAMOIL U
wiockocTH. [Ipu3Hak
MEPIEeHIUKYISIPHOCTH IPSIMOU U
TJIOCKOCTHU

44

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MIPSIMOM, TPOXOISIIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaX

47

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKysapa U3 TOYKHA Ha

MIPSMYIO

48

[lepneHuKymsp ¥ HAKJIOHHAS.
ITocTpoeHue neprneHauKyisspa U3 TOYKHA Ha

IPSIMYIO

49

TeopeMa 0 TpEX neprIeHIUKYIIIpax




(npsimast 1 oOparTHas)

TeopeMa 0 TpEX nepHeHANKYIIApax

50
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeInBaOIIMMUCS
IPSAMBIMU
[Touck nepneHuKYISIPHBIX TPSIMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IUIOCKOCTEHN

53 OpTroroHanbHOE TPOSKTUPOBAHUE
ITocTtpoeHue ceuenuii kyoa, mpuU3Msl,

54 MIPaBWJIbHON MUPAaMUBI C TIOMOIBIO
OPTOrOHAJILHOW IPOEKINU
[TocTpoenue ceueHnit Kyoa, MPU3MBI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OPTOTOHAJILHOM NMPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0CKOCTH. ITnockoctu
CUMMETpPUN B MHOTOTPAaHHHUKAX

57 [Tpu3HaK nepneHuKyIIpHOCTH MPSIMOM U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOsSHUM OT TOUKH J0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH
CriocoObI OITyCTUTh MEPIEHIUKYJISPHI:

60 CUMMETpHS, CIIBUT TOYKH TIO
napaieIbHON IPSIMOM

61 CaBur 1o HenapauIeaIbHOU MPSIMOI,




U3MCHCHUC paCCTOSIHI/Iﬁ

62

Kontposnbnas pabora "B3anmHoe
pacrosoKeHue MPsIMbIX U IIIOCKOCTEH B
npocTpaHcTae”

63

IToBTOpEHME: Yyroa MEKAYy IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTIOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIIUMUCS NIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/IquKI/IC MCTOAbI BEIYUCICHUA
yriia MEXKAY MPAMBIMHA B MHOT'OI'PAaHHHUKAX

66

JIByrpanHbIil yroy. CBOWCTBO JTMHEHHBIX
YIJI0B ABYTPAHHOIO yria

67

[lepnenaukynsapHsele miockoctu. CBolicTBa
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

IIpu3Hak nepneHAUKyISIpHOCTH
IIJIOCKOCTEM; TEOpEMa O IPSIMOU
IIEpECEUECHMS IBYX IUIOCKOCTEN
MEPIEHUKYISIPHBIX TPEThEN TUIOCKOCTH

69

[IpsiMoyroibHBII Napaienenumnes; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napaJuienenunena

70

Teopema 0 fuaroHanu NpsMOyTroJIbHOTO
napajuieJIienuIe/ia U CIeICTBUE U3 Hee

71

CrepeoMeTpuyecKue 1 MPUKIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM




PACIIOIOKCHUEM IIPAMBIX U IINIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS IPSIMBIE,
napasuieNbHbIe INIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIIUXCA IIPAMBIX, pPACCTOAHUC
MCKAY CKpCHIMBAIOIIUMUCA TPAMBIMU B
IIPOCTBIX CUTYyaIUAX

74

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PaCCTOAHHUC OT HpHMOﬁ J0 IINTIOCKOCTHU

75

Beruucnenue pacCTOAHUN MEXAY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIEHANKYIISAPHON INIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
T€OpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77

DneMeHTHI chepruecKoil TeOMETPUH:
reo0JIe3M4YeCKue JIMHUMN Ha 3eMIie

78

KonrtponbHas pabota "Yrisl n
paccrosiHus"

79

CucremaTtu3zanus 3HaHUN "MHOrOrpaHHUK
U €T0 DIIEMEHTHI"

80

[Inpamupa. Buns! nupamun. [IpaBuneHas
pamMuia

81

[Ipusma. [IpsimMast 1 HaKJIOHHAs TPU3MBI.
IIpaBunbHas npusma

82

[IpssmMo#t mapaienenumnen,




MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

Belntykiible MHOTOrpaHHMKU. Teopema

83 Diinepa 1
Brimykisie MHOTOrpannuku. Teopema

84 Oiinepa. [IpaBuibHbIE U TOTYIIPaBUIIbHBIE 1
MHOTOTPaHHHUKH

85 KonrponsHas padora "MuororpaHauku" 1

86 [TonsiTHe BekTOpa HA MIIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpPOB 1

89 [TpaBuio mapaenenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIKAIIUX B OJHOMN 1
IUIOCKOCTH

92 CkansipHO€E IPOU3BENCHUE 1

03 Beruucnienue yriia Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1a49u ¢ BEKTOpaMH 1

95 IIpocreiimme 3agaun ¢ BEKTOpamu 1

96 [Tpocreiimme 3a1a49u ¢ BEKTOpaMH 1

97 IIpocreiimme 3agaun ¢ BEKTOpamu 1

98 O000111eHE U cCUCTEMATH3aIMs 3HAHWIT 1

99 O06o011ieHne 1 cucTreMaTH3alys 3HaHUH 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 HroroBast koHTpoOIBHAsS paboTa 1




102 O06001IeHrEe ¥ cucTeEMAaTU3alis 3HAHUN 1

OBIIEE KOJIMYECTBO HACOB 10

102
[TPOI'PAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hdara uudposBbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTudeckue
Bcero u3yuyeHusi =~ o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHatsl BEKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXy BEKTOpaMH B pOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 BxojHast koHTposbHAs paboTa 1
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE INIOCKOCTHU B OTPE3KaxX
7 BektopHoe nponsseneHue 1
3 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
MIPOrpaMMHUPOBAHKE
JInHeiHbIE HEPAaBEHCTBA, JIMHEHHOE
9 ’ 1
IpOrpaMMHUPOBaHUE
10 AHaTUTHYECKHE METOJIBI pacuéra yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaIUTHYECKHE METOBI pacuéTa yria 1
MEX1y TUIOCKOCTSIMH B MHOTOI'paHHUKaX
12 ®opmysa pacCTOSHUS OT TOUKH 10 1

IMJIOCKOCTHU B KOOpAHUHATAX




Haxoxaenue paccTosHUN OT TOUKH J10

13 IJIOCKOCTH B KyOe

1 HaxoxaeHnue pacCTOSHUN OT TOUKH JI0
IUIOCKOCTH B NPAaBUJIbHON TUPaMUIE

15 KonTtponpHas pabota "AHanmuTHueckas
reometpus"

16 CeueHust MHOTOTPAaHHHUKOB: CTaHIaPTHbBIE
MHOTOTpaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METOJ] CJICIOB
CeueHust MHOTOTPAaHHHUKOB: CTaHIaPTHbBIE

18 IUIOCKOCTH, II€PECEUEHUS MPSMBIX U
IUIOCKOCTEN

19 [TapasnnenbHble NpsSMbIE U IJIOCKOCTH!
napajjieJIbHble CEYEHUs

20 [TapannenbHble NpsSMbIE U MJIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpsSMbIE U MJIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIUMUCS
MPSIMBIMU
[lepnieHnUKyIsSIpHBIE IPSIMBIE U

29 MJIOCKOCTH: CTaHIAPTHBIE Maphl
NEePIEeHIUKYISIPHBIX MJIOCKOCTEHN 1
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHHKOB
[lepneHnUKyIsSIpHBIE TPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
HepreHIuKyIsIpax

24 [MepneHIUKYISIpHBIC IPSIMBIC U

IIJIOCKOCTH . BBIYMCJICHUS JJINH B




MHOTI'OrpaHHHKaXx

25

[ToBTOpEHUeE: TUTOMIATN
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
rIoaaei, cooOpakeHus moao0us

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIIBI IS
TIoniael, cooopaskeHus o100

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOPMYJIbI JUIs
TI01aJIeH, COOOpakeHUS 000U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIAIA IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs 10100us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTONIA/IM IOBEPXHOCTEMH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

30

Konrpomnsnas pabota "IloBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OI'PaHHHUKOB"

31

O06BéM Tena. O0BEM MPSAMOYTOIBHOTO
napajiesenunesia

32

3anaum 00 yJBO€HUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUHU yIIia

33

CrepeoMeTpHuuecKre 3a7a4u, CBSI3aHHBIE C
00BEMOM IPSMOYTOJIBHOTO
napauienenunena

34

IIpuknagHeie 3aqa4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00bhEMA MPSIMOYTOILHOTO




napajieJCrmIcaa

35 OO0BEM IPSIMO TPU3MBI

36 CrepeoMeTpHuueckue 3a/1a4u, CBA3aHHbIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpuknanHbIie 33129, CBSI3aHHBIC C
00BEMOM MPSMON TPU3MBI
Boruncnenue 00EMOB TeN C TOMOIIBIO

38 omnpenenéHHoro uHTEerpana. O0sEM
HAKJIOHHOM IPU3MBbI
Boruncnenue 00EMOB TeN C TOMOIIBIO

39 onpeaenéuHoro uarerpaita. O0bpém
TTUPAMUJTBI

40 ®opmyna 00béma nupamuibl. OTHOLIEHHE
00BeMOB MUpaMuU ¢ OOILIUM YTIIOM

41 ®opmyna 00béma nupamuibl. OTHOIIEHHE
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM

42 CrepeoMeTpHUeCKHE 3a/1a9H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKue 3a/1a4u, CBSI3aHHbBIE C
00BEMaMH THpaMUIBI
[Mpuknanneie 3ana4un mo reme "OO0bEMBI

44 Ten", CBsI3aHHbIC ¢ 00bEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3aga4n 1mo TeMe "O0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM MHPAMHU/TBI

16 [Tpumenenue 06bEMOB. Boruncnenue
PAcCTOSIHUSA 70 TIOCKOCTH

47 KonTtponsnas padora "O6sém




MHOTOrpaHHuKa"

HI/IJ'II/IHI[pI/ILICCKaH IIOBEPXHOCTD,

48 00pa3yromue MUIHHIPUICCKON
MOBEPXHOCTHU

49 s ap. [IpsMon KpyroBoi LWIJIMHIP.
[Tnomane MOBEPXHOCTH IMIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yrolne
KOHHYECKOU IoBepxHOocTU. KoHyC

51 CeueHue KOHYCa MIO0CKOCTBIO,
napajuieIbHOMN MII0CKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M306paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tmomanbe 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnommans 60KOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3a1a4u Ha

55 JI0Ka3aTeILCTBO U BLIYUCIICHHE,
MOCTPOEHUEM CEUEHUH IIMIIMH]Ipa, KOHYCa
CrepeomeTpryecKkre 3aa4u Ha

56 JIOKa3aTeJILCTBO U BEIYUCIICHHE,
MOCTPOEHUEM CEUECHUM IIMIIMH]IPA, KOHYyCa

57 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
UTAHIPOM

58 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
UTAHIPOM

59 Cdepa u map

60 [Tepecedenue cdepsl u mapa ¢




iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By u n3o0pakenue mapa

62

Ypasuenue chepsl. [Tnomans chepst u e
yacTen

63

Cummetpus cepsl 1 mapa

64

CrepeoMeTpuueckue 3aa4u Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOHt U MIapoM,
MOCTPOEHUEM MX CEUCHUM TIIOCKOCThIO

65

CrepeomeTpuieckue 3aaadyu Ha
JOKa3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(hepoit 1 mapom,
MOCTPOCHUEM MX CEUYEHUH TIOCKOCTHIO

66

[Tpuxnanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha IJIOCKOCTH,
BBIYHCIIEHUS] B OKPY>KHOCTH, CTAaHJAAPTHHIE
IOA00Ms

68

Paznnansie KOM6I/IHaIII/II/I TECJI BpallICHUA U
MHOT'OT'PpaHHUKOB

69

3anaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

70

3anaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

71

Kontponbnas padora "Temna u




MMOBEPXHOCTHU BpallleHUs"

72

O0béM mumuHApa. Teopema 06 00bEME
MMpAMOIro HUJInHApa

73

Boruncnenne 00EMOB TEN C TOMOIIBIO
onpenenéHHoro uuaterpaiga. Oobém
KOHYyCa

74

[Tnomaan 00KOBOI ¥ OJIHOM
MOBEPXHOCTU KOHYyCa

75

CrepeomeTpHryuecKue 3a/1a4u, CBSI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA,
KOHYyCa

76

[Tpuknagaeie 3a1auu mo reme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Tet"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, IapoBOro CETMEHTA U IIapOBOT0
CEeKTOpa

78

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
om0 chepbl. COOTHOIIEHUS MEXKTY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMu
MOI0OHBIX TeT

79

[TomoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpHruecKUe 3a/1a4u, CBSI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUTOLIAICH




MMOBEPXHOCTEH

80

KonTtponsnast padora "[1nommanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

81

JBuxenus mpoctpancTBa. OToOpaXkeHUsI.
JIBwxeHus u paBeHCTBO (huryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHHi: napamiebHbIN
MePEHOC, LIEHTpaJIbHAasi CHMMETPHUS,
3epKajibHasi CHMMETPUSL, IOBOPOT BOKPYT
psAMOit

83

[IpeobpazoBanus nogodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

85

KonrponbHas pabota "BekTopsl B
npocTpaHncTee”

86

O6o6matomiee nopropenue 11 mousaruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"TTapanienbHOCTb MPSMBIX U MJIOCKOCTEN
B ITpOCTpaHCcTBE"

87

O6o6matomee mopropenue 11 mousTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"BekTops! B pocTpaHcTBe”

88

Ob6o6maromee nosropenue 11 nouaruit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3aIsI 3HAHHH:




"BekTops! B npocTpancTse"

89

Ob6o6maromee nopropenue 11 nonaruii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO0BeM MHOTOTpaHHHKA"

90

Ob6o6maromee nopropenue 11 nonaruii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O06beM MHOTOTpaHHUKA"

91

Ob6o6maromee nopropenue 11 nmonsruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITnomaay MOBEPXHOCTH U 00BEMBI
KpyrJbIx Ten"

92

O6o6matomiee nopropenue 11 mouaruii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpyrJibIx Ten"

93

Wrorosas koHTposIbHAs paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpeHue, 0600IICHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Wcropus pa3zBUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopust pa3BUTHSI CTEPEOMETPUHN KaK




HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
08 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BuTUs CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUM KAK
100 HAyKU U €€ pojlb B pa3BUTUU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
101 HAyKU U €€ poilb B pa3BUTHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT nit

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPUHN KAK

102 HAyKH U €€ poJib B pa3BUTUU

COBPEMECHHBIX HHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NpoBePsIeMOro .
DA 00pa3oBaTeJILHON NPOrpaMMbI CpeIHero o01ero oo0pa3oBanus
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMast, INIOCKOCTh
79 [IpyMeHsTh aKCUOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX IPU PEIIECHUU
' reoOMEeTPUUECKUX 3aa4
73 OnepupoBaTb HOHATUAMH: MAPAUICIBHOCTh U MEPHEHIUKYISIPHOCTD
' NPSMBIX U IJIOCKOCTEH
74 KnaccugunupoBars B3auMHOE pacrooXeHUE MPSIMbIX U IMJIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHATUSAMH: JBYI'PAaHHBIN YroJl, TpaHU JABYTPaHHOTO YyIJa,
75 peOpo IBYrpaHHOrO YIila, JUHEHHBIH YroJl JIBYTPaHHOIO yIJa, rpagycHas
Mepa ABYTPAHHOIO yriia
76 OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BBIMTYKIBIA W HEBBITYKIIBINA
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, IPaBHIIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHUKOB (IMpamuia, NMpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPABUIbHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, NTapaslieJIenuIe bl)
79 OnepupoBaTh NOHATHIMU: CEKYIIAsl TIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB
710 OOBSICHITH NPUHIMIIBI TOCTPOEHUSI CEUEHUN MHOTOIPAHHUKOB, UCTIOJIb3YsI
' METOJI CJIEJIOB
Ctpouth ceyeHHs] MHOTOTPAaHHHKOB METOJOM  CJIEIOB, BBIIOJIHATH
711 (BBIHOCHBIE) IJIOCKHUE YEPTEXH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO obOpasnam
WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKUE METOMAbl IpH
7.12 peLICHUM CTAaHJApTHBIX MaTeMaTHYeCKUX 3a7ady Ha  BBIYHUCICHUE
paccTOsSHUM MEXAy ABYMS TOYKaMH, OT TOYKHM A0 NPSAMOH, OT TOYKHIO
IJIOCKOCTH, MEXAY CKPEIUBAIOLIUMUCS NPAMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKUE METOMAbl IpH

pELICHUN CTaHAAPTHBIX MAaTEeMaTUYECKUX 3alad Ha BBIYMCIICHHE YIJIOB
MEXY CKPELUIUMBAIOIIMMUCS MPSAMBIMU, MEXAY IPSAMON M IUIOCKOCTBIO,




MEX1y MJIOCKOCTSAMU, IBYTPAaHHBIX YIJIOB

7.14

Boerancnsate 00bEMBI U IUIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMuia) ¢ IpUMEHEHHEM (pOpMyJsi, BBIYUCIATH COOTHOIIEHHS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPAaHHUKOB

7.15

OnepupoBarTh NOHATHAMH: CUMMETPUS B INPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, NpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX

7.17

[TpumensTe reoMerpudeckue (AKThl Ui PELUICHUS CTEPEOMETPUUYECKHX
3a7a4, MPEAIONAralluX HECKOIbKO IIAaroB pELICHUsA, €CIU YCIOBUA
MIPUMEHEHUS 3a]1aHbl B IBHOU (opMe

7.18

[IpumensiTh mpocTeliMe MpPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

7.19

[IpuBOIUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
JKU3HH, PACIIO3HABATh IPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATh MOTyYEHHBbIE 3HAHMUS Ha MPAKTHKE: aHAJIU3UPOBATH peajbHbIC
CUTYyallMU U NPUMEHITh U3YUYCHHbIEC NIOHATHUS B MPOLIECCE MMOMCKA PEUICHUs
MaTeMaTH4eCcKu cPOpMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peaibHbIC
CUTyallul Ha S3bIKE T'€OMETPUH, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUN M TEOpeM, ammapara aareOpsl,
pemiatb  MpaKkTUYECKHE  3aJayd,  CBS3aHHbIE C  HAXOXKAECHUEM

TCOMCTPHUICCKUX BCIIMYNH

11 KJIIACC

Kon

NpoBepsieM
pe3yJabrara

6

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM
NPOrpamMMbl CpeiHero o0mero 06pa3oBaHus

I'eomerpus

6.1

OnepupoBaThb  MOHATHSMM:  LWIMHIpPUYECKas  IOBEPXHOCTh,  0Opasyromiue
WIMHAPUYECKON MOBEPXHOCTH, IMIUHJP, KOHMYECKasl MOBEPXHOCTb, 00pa3yromlye
KOHMUYECKOW TOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh

6.2

Pacnio3naBate Tena BpameHus (MUIUHAP, KOHYC, cepa u 1map)

6.3

OOBICHATH CIIOCOOBI MOJIYYCHUS TCJI BPAICHUA

6.4

KnaccudumupoBars B3auMHOE pacronokeHne chepbl v MIT0CKOCTH

6.5

OnepupoBaTb NOHATUSMHU: ULIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BbBICOTA
CErMEHTa, IIAapOBOM CJIOW, OCHOBaHME HIAPOBOIO CJOsA, BBICOTA LIAPOBOIO CJOA,
LIapOBOM CEKTOP

6.6

Beraucisite 00bEMBI M TIJIOMIAIN TTOBEPXHOCTEH TEJ BpAICHHUS, TEOMETPUUECKHUX Tell




C MpUMEeHEHHEM (HOpMYIT

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIUCAHHBIN B chepy U ONMHMCAHHBIN OKOJIO

0.1 cdepsl, chepa, BUCaHHass B MHOTOTPAaHHUK WIIM TEJIO BPALLICHUS
6.8 BpraucnaTe  COOTHOLIEHWS MEXIy IUIOM@IIMU TIOBEPXHOCTEH U 00bEMaMu
' HOJI0OHBIX TeJ
6.9 N300paxkaTh M3yyaemble GUTYpPHl OT PYKH U C MIPUMEHEHHEM IPOCTBIX YePTEKHBIX
' MHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIC) MJIOCKKE YEPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX QUTYD:
' BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALLICHUS
W3Bnekatb,  MHTEPIPETUPOBATH M IpeoOpa3oBbIBaTh  HHGOPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (QHUTypax, NMPEACTABICHHYI0 Ha 4YepTexax H
pHCYHKax
[IpuMeHsATh TeOMETpUUYECKHE (AKTHI JUIS PEIICHHS CTEPEOMETPHYECKHX 3ajaad,
6.12 IPEAIOJIararoliX HECKOJIBKO IIaroB PEeIeHus], €N YCIOBUS IPUMEHEHUS 33/1aHbl B
SIBHOM (hopme
6.13 OmnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONHATE AEUCTBUS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHS
' BEKTOPa Ha YHCIIO, OOBACHATH, KAKIMU CBOMICTBAMH OHHU 00JIaJaf0T
6.15 [IpuMeHsATh MpaBUIIO TTApaJUICIICIHUIIE/Ia IPH CII0KEHUU BEKTOPOB
OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJd MEXAY BEKTOpaMH,
CKaJIIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE H KOMILIAHAPHBIE BEKTOPHI
HaxonuTh cyMMy BEKTOPOB M TPOU3BEICHHME BEKTOpAa Ha YHCIO, Yrojl MEXIY
6.17 BEKTOpPAMHM, CKaJIpHOE MPOM3BEJCHHE, pACKIaJbIBaTh BEKTOp IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT
6.19 Pemate mpocTeiimne reoMeTpUYecKue 3aJaud  Ha NPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METOJ1a
Pemate 3amaum Ha J10Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIICHUN M HaXOXJEHHUE
6.20 F€OMETPUUECKUX BEIUYMH MO o0pasliaM MM alropuTMaM, NPHUMEHsSI U3BECTHBIE
METO/IbI P PEIIEHUH CTaHIAPTHBIX MaTeMaTHYECKUX 3a71a4
6.21 ITpumensTH IpocTeimme [IpOrpaMMHBIE cpencraa 51 JJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKHX 33124
6.22 [TpuBOANTE MpUMEPHl MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH B MpPUpPOAE M KU3HH,
' pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TpuMeHSTH MOTydeHHBIE 3HAHHS Ha MPAaKTUKE: aHAM3UPOBATh peallbHbIC CHUTYaIlHU
U TIPUMEHSATh HW3yYCHHBIC TIOHSATHS B MpOIEcCe TMOMCKA PEIICHHUS MaTeMaTHYeCKH
6.23 chopMynupOBaHHON MPOOJIEMBI, MOJICTUPOBATh pEATbHBIE CHUTyallMHM Ha S3BIKE

T€OMETPUH, UCCIIEI0BATH ITIOCTPOECHHBIE MOJENH ¢ UCIIOJIBb30BAHUEM I'€OMETPUUECKUX
NOHATHUI U TeopeM, ammapara anreOpbl, perarb IpakTUYeCKUe 3a/1a4H, CBsI3aHHbIC C
HaXO0XXJIEHUEM T'€OMETPUYECKUX BEIUUUH




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 aKCHOMATUYECKOM MTOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CIIEJCTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne nNpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaJIICIIbHBIC
U CcKpelmuBaroumecss npsmble. [lapamienbHOCTP MNpsAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE: NapajUieibHbIE NpPsIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSIMBIX, NapajUIeJbHOCTh MNPSAMONM M  IUIOCKOCTU. YTIBIC COHAIPaBICHHBIMHU
CTOpPOHaMH, Yrojl MEXIy HpsMbIMU B IpocTpaHcTBe. [lapanmnenbHOCTh IIIOCKOCTEN:
MapajulesibHblE IIJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOocTel. IIpocreimue
MPOCTPAHCTBEHHBbIE (PUTYpHl HAa TUIOCKOCTU: TETpadap, KyO, NapajuieNenumnen,
MOCTPOEHUE CEUEHU I

7.3

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: MCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapajlIeibHbIE U MEPIEHIUKYISPHBIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpEMa O MPsIMOM MepHneHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY MPSIMOM U MIOCKOCTBIO, ABYTPAHHBII
YToJ1, TMHEHHBIN yroa ABYrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, TPOEKIUs (GUTYpHI Ha
IJIOCKOCTh. [lepnenauKyIsIpHOCTD TUIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX MeprneHIuKyIIsIpax

74

[ToHsiTHE MHOTOTpaHHHMKA, OCHOBHBIE DJEMEHTHl MHOIOI'DAHHUKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrosnbHas
npu3Ma, TpaHU M OCHOBAaHHUS NPHU3MBI, MpsiMasi W HAKJIOHHAs NPU3MbI, OOKOBas u
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npsSsMOYTrolbHBIN Mapaienenumnes] u
ero csoiictBa. [Tupammpa: N-yronbHas nupamuaa, TpaHU U OCHOBAHHME MUPAMMIIbI,
OOKOBasi M TMOJIHAS MOBEPXHOCTh MUPAMUJIBI, MpaBWIbHAA W yceu€HHas MUpaMuia.
OnemMeHTbl Mpu3Mbl M nupamuabl. [IpaBuibHBIE MHOTOIPAHHUKH:  TOHSITHE
IIPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWJIbHAsg IIpU3Ma M MpaBUjIbHAas NHpaMuia,
npaBUJIbHASA TPEYrojibHAs MUpaMHIa U MpaBUIbHBINA TeTpasap, kyO. [IpencraBnenue o
IPABWIBHBIX MHOTOIPAaHHUKAxX: OKTa’[p, JOAeKadagp M ukocadapyrue CeueHus
IIPU3MBI U TMPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
JIeMEHTHI CUMMCTpPUHU B nupaMujaax, napajjiCjcnvuicaax, IMpaBHUJIbHBIX
MHOT'OI'paHHUKaX

7.6

Bbluncnenue 31€MEHTOB MHOIOIpaHHHMKOB: PEOpa, AuaroHanu, yrisl. Ilnomans
OOKOBOI TOBEPXHOCTH U IMOJHOM MOBEPXHOCTHU MPSMON MPU3MBI, IO/ Ib OCHOBAHUH,




TeopemMa 0 OOKOBOW IMOBEPXHOCTH MPSMOM Tpu3Mbl. [10111aae 60K0BOM MOBEPXHOCTH H
MOBEPXHOCTH MPAaBUIBLHOM MUPAMHJIbI, TEOpEMa O IUIOIIAIU YCEUEHHON MUpaMUIbL.
[Tonste 06 00bEMe. OOBEM MUPAMU/IBI, IPHU3MBI

1.7

[Tomo6ubIe Tenma B mpoctpancTBe. COOTHOIIEHUS MEKIY IUIOMIAIIMH ITOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TENT

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

I'eomerpust

6.1

Hununapuyeckas HOBEPXHOCTh, 00pa3yroLIie WIMHIPUYECKON MOBEPXHOCTH, OCh
LUWIMHIPUYECKON IMOBEPXHOCTHU. LlMimHAp: OocHOBaHMS U OOKOBas IMOBEPXHOCTD,
o0pasyromias ¥ 0Cbh, IUIOIAAb OOKOBOH U IMOJHOM OBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yrolue KOHWYECKOW TOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepXxHOCTH. KoHyc: OCHOBaHME W BepIIMHA, OOpasyromias U OCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyiolue u
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JHaMeTp, TUIOMAAb MOBEPXHOCTH chepbl. BzanmHoe
pacmosnoxxeHue cepbl U TIIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, TIIomaah

chepbl

6.4

N3o0pakeHue Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTKa IMIMHIpA H KOHYCa

6.5

KoMOuHanmu Ten BpaiieHrus 1 MHOTOTPpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonstne 06 o0wnEme. OcHOBHBIE CBOiicTBa 00BEMOB Ted. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapaJulesenune/a u ciaeacTBus u3 He€. O0BEM IMIMHIpa, KOHYCA.
O6béM mapa ¥ miomaab cepsl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TIOBEPXHOCTEM,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust uuiauHApa (mapajuieIbHO W TMEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS I1apa

6.9

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamienenumnena. Pemenue 3aaad, CBsI3aHHBIX ¢ IPUMEHEHUEM
MIPaBUJI ICVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BEKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATax. Yroill Mexay Bekropamu. CkalsgpHoe
MIPOU3BE/ICHNE BEKTOPOB. BbIuncieHne yrioB MEXIy NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOI IPU PELIEHUH T€OMETPUUYECKUX 3a/1ad




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
NpoBePsSIEMOro OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMBbI CpPeIHEro 0611ero
TpeOOBaHUsA o0pa3oBaHusi

Branenue MeromamMu 0Ka3aTelbCTB, aJITOPUTMAMH PEIICHUS 3ajady;
yMeHHe (QOpMYyIUPOBaTH U ONEPUPOBATh TMOHATUSMU: OIpPEJEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (POPMYyIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEPXKIECHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ] MAaTEeMaTH4YeCKOW HWHAYKLHUU;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXICHUA IIPpHU PCHICHUHN 3aa4, OICHUBATDh
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYKICHHM; yMEHHE ONEpUpPOBATH
MOHATUAMU: MHOXKECTBO, IMMOAMHOKCCTBO, OIICpAllMKM HAA MHOXCCTBAMU,
YMEHUE  MCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMMCaHus pCaIbHBIX MPOLECCOB U SIBJICHUU U npu pCICHUHU 3aaa4, B TOM
YHClie U3 JIPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBATH Tpadbl pa3IMUHBIMHU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE YHUCIIO, IEJI0€ YHCIIO,
CTETeHb C IEeNbIM MoKa3aTeleM, KOpeHb HaTypalbHOW CTENEeHH, CTETeHb C
palOHAJIbHBIM IT1OKa3aTCJIeM, CTCIICHb C HeﬁCTBHTeHBHBIM I1I0Ka3aTciieM,
morapudM dHCIa, CHHYC, KOCHHYC W TAHT€HC IPOU3BOJIHHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPAIMOHATIBHOE YHCIIO,
MHOXKE€CTBAa HATypaJbHBIX, IIENbIX, paIMOHAIbHBIX, JIEHCTBUTEIBHBIX
2 YHUCEN;, YMEHUE MCTOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OO
JeNuTeNh W HaWMEHbIee oOlnee KpaTHoe, anropuT™m EBkimuma mpu
pEeIICHUN 3aaa4; 3HAKOMCTBO C pPa3JIMYHBIMU MO3UIIUOHHBIMU CHUCTEMAaMH
CUMCTICHHS; YMEHUE BBITIONHATH BRIYUCICHUE 3HAYCHUN U MTPeoO0pa3oBaHUs
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMaMu, mpeodpa3oBaHUsi TPOOHO-
palMOHAIBHBIX  BBIPAXKECHHUM; YMEHHE  OIEPUPOBATH  IOHATHUAMM:

IOCICa10BAaTCIIbHOCTD, apI/I(l)MCTI/I‘{CCKaH nmporpeccust, TeoOMCTPUYCCKAA




nporpeccusi, OECKOHEYHO yObIBarolasi TeOMETpUYecKass MpOrpeccus;
YMEHHME 3a/laBaTh II0CJIEJIOBATEILHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (OpPMYI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSUKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOIYyJb U apryMeEHT
KOMIUIEKCHOTO ~ 4yHciia, (opma  3amuCHd  KOMIUIEKCHBIX  YHCEll
(reomeTpuyeckas, TPUTOHOMETpUYECKass W airedpanyeckas); yMeTb
MIPOU3BOJIUTH apU(pMETHUECKUE JEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH MPUMEPHI UCIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUpPOBATh
HNOHATHSMM:  MaTpuua 2x2  u  3%3,  ompeneiauTeslb  MaTpULb,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYmenue ONCprUpOBaTh MNOHATHUAMH: PALNUOHAIBHBLIC, HWPPALUMOHAIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
INOHATUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HCPaBCHCTB W CHUCTCM,; YMCHHC pCIIaATb YPAaBHCHUA,
HCpPAaBCHCTBA W CHUCTEMBbI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbI C IapaMCTpPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, WX CUCTEMbI I PCUHICHUA MATCMATHUYCCKHUX

3a/1a4 ¥ 3aja4d U3 pa3InyHbIX 00JIacTell HAyKU U peaIbHOM JKU3HU

YMeHue omnepupoBaTh MHOHATHUAMM: (DYHKIUS, 4YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOojblllee W HAaUMEHbIee 3HAUYEHUS
(GYHKIIMM Ha TPOMEXYTKe, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBas U BTOpasl NMPOU3BOJHAS (PYHKIMH, T€OMETPUUYECKUN U
¢u3nueckuif CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIHMH; YMEHHE
BBIUUCIATh  MPOM3BOAHBIE  CYMMBI, IPOM3BEIEHUS, YAaCTHOTO U
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTeIbHOH K TpaduKy
(GyHKIMM; yMEHHE HaXOJWUTh IPOU3BOJHBIE JJIEMEHTApHBIX (YHKIUH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMUS (DYHKIIHIA,
HaXOJIUTh HaumOOJbIIME M HAUMEHbIINE 3HAa4eHUs] (YHKIUN; CTPOUTH
rpadMKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM arapaTa MaTeMaTH4ecKoro
aHaJn3a; NPUMEHATHh MPOM3BOAHYIO JUISI HAXOXKIACHHUS HAWIydlIEro
pelieHusl B NPUKIAIHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMUYECKHX H

(dbu3nmvecKux 3amavdax; HaXOIUTh TJIOMATH U 00BbEMBI (PUTYP C TTOMOIIBIO




HUHTCrpaja;, NpUBOAWUTH MPHUMEPBI MAaTEMATUYCCKOIO MOACIIHMPOBAHUA C

oMoIIbio ¢ depeHInaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk GyHKIMH, oOpaTHas (yHKUINS,
KOMMO3uLUsl (DYHKIUH, JIWHEHHAas (QYHKUUS, KBaIpaTudHas QYHKIUS,
pauMoHanbpHass (QYHKLUSA, CTeNeHHass (QYHKLIUsA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIWH, MOKa3aTesbHAs |
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpadUKu H3YyYEHHBIX
GyHKUMHA,  BBINOJMHATH  mpeoOpasoBaHust  rpadukoB  (yHKUIHH,
UCIOJIb30BATh TPaQUKH JUIsl U3Y4EHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
peleHny 3afad U3 APYruX Y4YeOHBIX NPEIMETOB W 3a/a4 U3 pealbHOU
KHU3HHM; BbIpaKaTb (OpMyJIaMH 3aBHUCHUMOCTH MEX1Y BeIUYMHAMU;
WCIOJIB30BATh CBOWCTBA M TpaduKu (YHKIUH IS pelIeHus ypaBHEHHH,
HEpaBEHCTB U 3aJay C MapamMeTpaMy; H300pakaTh Ha KOOPIUHATHOMN

IINIOCKOCTH MHOXXCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM U 4YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YIPaBJIEHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4dd, HMCCIENOBATH IOIY4YEHHOE pEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHE MOJEIUPOBATH
peanbHBlE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJblllee U HaMMEHBIIIee 3HAUYEHUs, pa3Max, JUCIEePCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMaIMIo, MPEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTPaXaoIIyl0 CBOMCTBA pEaIbHBIX IMPOLECCOB U SIBJIECHUI; MPEACTaBIATh
uHpOpMALMI0O C TOMOMIbIO TaOMUI] W JAMarpamMM; HCCIIEAO0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKkux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu UCCIe0BaTh COBMECTHBIE

HaOJII0ICHHUS C TIOMOIIBIO TUArPaMM PaCCEUBAaHUS U TMHEHHOM perpeccuu

YMeHue onepupoBaTb IOHATHUSMHU: CIIY4alHBIA ONBIT U CIydalHOE

COOBITHE, BEPOSTHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(GOpMyIIBI  CIOXKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYITy MOJHON
BeposTHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI,
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU:  CIIydaiiHash BEJIMYMHA, pACIpEICICHUE BEPOsSTHOCTEH,
MaTeMaTHYeCKOe OXHJJIaHWUe, JUCIEPCHs W CTAaHIAPTHOE OTKIOHCHHE
CIIyYallHOW  BENWYMHBI, (YHKIWW PpaclpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIBHOTO paclpe/IeIiCHUI; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN ISl PEIICHUs 3aad;
3HaKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIIIUX YHCEJ, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHUM; yMEHHWE NPHBOJIUTH NPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIIMX YHUCET B TPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSX; YMCHHUE
OIIEPUPOBATH MOHATUSMHU: COYCTAHUE, MEPECTAHOBKA, YMCIO COYCTAHHMA,
YHCIO  TEPeCTaHOBOK; OuHOM  HblOTOHA;  yMeHHUE  NPUMEHSTH
KOMOMHATOpHBIE (DAKTBHI U PACCYKICHHS I PEIICHHsSI 33a]a4; OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHIA; COCTABJISITh BEPOSTHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiibTar

YMeHue onepupoBaTh  IMOHATUAMM: TOUYKa, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, INIOCKAN yroJl, IBYyTrPaHHBINA
yroi, TPEXTPAHHBINA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, MAPAJUIEIBHOCTD U
NEPHNCHAUKYIIAPHOCTD IPAMBIX M HJ'[OCKOCTGfI, yrojia MeExXay IpIMbIMH,
yroa MeEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSMH,
paccTositHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMH,
paccTosiHUE MEXKIY ILIOCKOCTSAMHU; YMEHHUE HCIIOIB30BaTh IIPU PELICHUHU
3aaa4 U3Yy4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUH; YMCHHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTh MaTeMaTU4YecKHe
MOZCIN C IOMOIIBIO TC€OMCTPUYCCKHUX HOHSATHH U BCJIMYHH, pPCIIATb

CBA3aHHBIC C HUMH ITPAKTUYCCKHUE 3a1a4n
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOMAAb (QUTYPHI, 00BEM QUTYPHI,
MHOTI'OI'paHHUK, HpaBI/IJ'H)HI)II\/'I MHOI'OrpaHHUK, CC€YCHHEC MHOI'OI'paHHHUKA,
Ky0, TmMapajjienenumes,, Mpu3Ma, OupaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IWINHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IMI0maab
MOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoda,
MPSIMOYTOJIBHOTO  TTapaJUIeIeTuIieia, MUPaMUAbI, TMPHU3MbI, ITHIHHIPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTU, CEUCHUS KOHYca M IHIUHIPA,

nmapaijiCJIbHbIC OCHU HWJIM OCHOBAaHUIO, CCUCHUC 1Iapa, IUIOCKOCTb,




Kacaromasics cdeppl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKa, M300pakaTh MHOTOTPAHHUKH, (PUTYpPBHl M MOBEPXHOCTU
BpalIEHUs, UX CEUYEHHUsI, B TOM YHUCIIE C IOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOMCTBA I€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
(GhopMyIIMpOBaTh OMpeAeNICHUs] U3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bI O
CBOWCTBaX M TMpPH3HAKaX TIEOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTb HX; yMEHHE NPOBOAUTH Kiaccupukanuioo (Guryp 1o
pPa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMbIEC JOMOJHUTEIbHBIE

MIOCTPOECHHUS

11

YMeHue onepupoBaTh MOHSATHSIMH: JIBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MoA0OMs, T™OM00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh TCOMETPHUUCCKUE OTHOIICHUS TIPU
pelIeHnr 3a/lad; HaXOJWTh T€OMETPUYCCKHE BEIUYHMHBI (JJIMHA, YTOJI,
IUIOIIAab, 00BEM) IPU PEUICHUU 3ajad U3 JAPYTHX y4eOHBIX MPEAMETOB U
W3 peajbHOW J>KW3HM, YMEHHUE BBIYUCIATH TCOMETPHUYCCKUE BEITUYHHBI
(nmuHa, yroy, TMIOMAAh, OO0BEM, IUIOMIAb TOBEPXHOCTH), HCIOIB3YS
M3Y4YCHHBIE (DOPMYITBI M METOJBI, B TOM YHCIIE: IUIOMAh MOBEPXHOCTH
MUPaMHIbI, IPU3MBI, KOHYCa, HUIUHAPA, TUIOMaas chepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TIapaJUIeNieuIe/1a, MUPAMUAJGI, TPHU3MBI, ITWIHHIPA,

KOHYCa, Il1apa; YMEHNE HaXOJUTh OTHOILIEHHE 00bEMOB OJOOHBIX (UTYD

12

YMeHue onepupoBaTh HNOHATHSMU: MPSMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPJWHATHI TOYKH, KOOPJHHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BECHNE BEKTOpa HAa 4YHUCIO, Pa3lioKeHHE BEKTopa Mo 0Oa3ucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE IMPOU3BENEHUE, Yol MEeXIy
BEKTOpAaMH; YMEHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPJAWHATHBIA METOJ

IJIg pCICHUS TCOMETPUUCCKUX 3a/lad U 3a/ia4 APYyTrux y‘Ie6HBIX npeaMETOB

13

YMmenue BBI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
3HAYUMOCTH MATEMATUKW B HU3YUYCHHUU TPUPOJHBIX H O6HI€CTB€HHBIX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClloO3HaBaTh TMPOSBJIICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTL ITPUMEPBI MAaTEMATUICCKUX

OTKPBITHUHA POCCUMCKOM U MUPOBOM MaTeMaTHUECKOU HAyKU




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna v BEIYUCIICHUS
11 Harypanbnsle u nensie yncna. IIpu3Haku AeIMMOCTH LEIBIX YHCeT
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernueckuii KOpeHb HaTYpaJIbHOU cTerneHu. J{elcTBUs ¢ apupMETHICCKIMU
' KOPHSIMH HaTypaJbHOW CTETIEHH
14 Crenens ¢ 1enbM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTEHC YUCIIOBOTO apryMeHTa
16 Jlorapudm yucia. JIecSTHUHbIE U HATYPAIBHbIE JIOTapU(PMBI
JlelictBuTenpbHbIE  4Hcha.  ApudMeTHYECKHE Omepanud C JACHCTBUTEIHHBIMU
17 gyrciaamu. [[pubmmkEéHHBIC BEIYUCICHNUS, TIPABUIIa OKPYTIICHUS, IPUKHUIKA U OIIEHKA
pe3yibTaTa BRIYMCICHUN
18 IIpeoOpa3oBaHue BbIpaKEHUIA
19 KomriekcHbie urcna
2 VYpaBHEHUs U HEPABEHCTBA
21 Lenbie 1 poOHO-pallOHATIBHBIE YPAaBHEHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
24 [Toka3zatenbHble U Torapu(MUIEecKue ypaBHEHHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U Torapu(MuIecKre HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cuctembl U COBOKYITHOCTH YPaBHCHUI U HEPABCHCTB
2.10 VYpaBHeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMHu
2.11 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeenuTeNb MaTPULIbI
3 OyHKIWH U TpaPuKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢GyHkiuu. B3zammHO 0oOpaTHBIC

3 ¢bynkuuu. YétHbie u HeuéTHbIe pyHKuMU. [leproanueckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢dyHkum.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U1 MUHEMYMBI (yHKiud. HauOomnbliee W HavMeHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKIUS C HaTypaJbHbIM U LedbIM Moka3zateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0ii cTerneHu
3.4 Tpuronomerpuueckue QyHKIIUN, UX CBOWCTBA U TpadhuKu
3.5 [Toka3zarenpHast U norapupmMudeckas QyHKIUN, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢GyHkiuit. CpoiicTBa  (YHKIIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [1OCIIE0BATEIbHOCTEH
3.8 Apudmernaeckas u reomerpuueckas nmporpeccun. opmysa CI0KHBIX POLEHTOB
4 Hadana maremaTiueckoro aHammsa
41 [IpousBoanas pynxnun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKITHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENIOBaHHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOosbIlIero 1 HauMEHbBIIEro 3HaYyeHus (QyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOKeCTBO, Ollepaliy HajJl MHOKeCTBaMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmucatenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 TCeomeTpust
7.1 Ourypsl Ha IIOCKOCTH
7.2 IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BPAILCHUS
7.5 KoopauHnats! ¥ BEKTOPEI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET






