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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB F€OMETPUHM, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  O0eClEUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIISAX, MO3BOJSIOIIMX OINKCHIBATH M W3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHATH, NMPOBOJAUTH JOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanrne (PyHKITMOHATEHONH TPAMOTHOCTH, PEIEBAHTHON TEOMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi padoueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeNbHBIX MpOrpaMM, OOECHeunuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpeliuBaromuyecss npsmele. [Ipu3Haku ckpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, TAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IMpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJSAPHOCTH  JBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumienr, NOPSAMOYIOJIBHBIA — NApajUleeNunes; ¢  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PAa3jIOKEHHHM BEKTOpa IO TpEM
HEKOMILJIaHApHBIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BparieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWJIMHAP, ONHMCAaHHas okojio wwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsITHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3a7a4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaluiebHBIA TEpPEHOC,
LEHTpaJbHAsE CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUHSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JAPYTHX HAyKax, TEXHOJOrHUsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, dDTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUNM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSTENbHOCTH, CBA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS ULUBUJIM3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHU S, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX M YTBEPXKICHUSAX, MPEAaratbh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHHUMN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (HOopMHpOBaTh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th  HABbIKAMU  [IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacmpeneisTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH WICHAMH KOMaH]Ibl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPHUH TPHU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEJ ¢ IPUMEHEHUuEM GopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH IMOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaMm H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHsT MaTeMaTH4eckH  c(hopMynrpoBaHHOU
mpoOIeMbl, MOJAEIUPOBATh pEaIbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BAaTh MOCTPOECHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O00BEMBI U IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAST B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTpUYECKHUE 3aJa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS ITUIMHIpA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MIIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PEUICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKMX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOW  NPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUMX IOHATHH U TEOpPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

BBenenue B crepeoMeTpuio

B3anMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE

[TapaniensHOCTh MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

IlepnenquKyIsIpHOCTD MPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

VYTIbl U pacCTOSHUS
MHoOrorpaHHuk#
Bexkrops! B mpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaudecTBO 4acoB

Bcero

23

25

16

12

102

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



11 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NPOrpamMMbl

AHanuTuyeckast FeOMETpUs

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

OO6bEM MHOrOrpaHHHUKA
Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX TE€ll

JBro>keHus
[ToBTOpEeHue, 06001IeHNE 1

CHCTeMaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaudecTBO 9acoB

Bcero

15

15

17
24

17

102

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie

Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bceero u3ydeHusi oOpa3oBaTesbHbIE

padoThI padoThI pecypes:

OcHoBHbIE NpaBUiIa U300pakeHUs Ha

PHUCYHKE IJIOCKOCTH, MapalleIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[TonsATHA cTepeoMETpHUM: TOUKA, IPsIMAas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

IIpaBUJia U300paKEHMs HA PUCYHKE 1
IUIOCKOCTH, NMapaJuIeIbHbIX IPSIMBIX

(OTpe3KOB), cepeHbI OTpe3Ka

[TonsATHS: IepeceKaroIuecs MIOCKOCTH,
MePECceKArOINEecs MpsiMasi v TUIOCKOCTH; 1
MOJTYTTPOCTPAHCTBO

[TonsaTus: nepecekaronmecs MIOCKOCTH,
MePECEeKAIOIINECs MpsiMasi v TUIOCKOCTH; 1
MOJTYITPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne

MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE 1



10

11

12

13

14

CICACTBHIA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IUIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300paskeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammmBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

N300paxenune ceuyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

Merton cnesoB st MOCTPOSHUS CeUSHU
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Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB
MTOCTPOCHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIIaroB
MOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLKOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJIAHUMETPUU U CTEPEOMETPUM
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Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrnosoxeHue npsiMbix B
npocTtpancTse. CKpenuBarouecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsmbix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSIMOM NapaljieIbHON
JAHHOU NPSIMOM, IPOXOAALLEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha TaHHOU
npsMoi. Jlemma o nepecedeHnun
mapaJlyICJIbHBIX IMMPAMBIX IINIOCKOCTBIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON IPOEKIUN

[enTpansHas npoekuus. YToui ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

3amaun Ha NOKA3aTeILCTBO U
UCCIIEIOBaHKE, CBA3aHHbIE C
PacroI0KEHUEM MPSMBIX B TPOCTPAHCTBE

[TonsATHs: MapayIeTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbHOCTH MPSMON U MIIOCKOCTH.



31

32

33

34

35

36

37

CgolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOIALLIETO YEPE3
JAHHYIO IPSIMYIO HA YepTekKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOILIEHUN

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTBa
napajuieJenuIe1a ¥ Ipu3Mbl

[TapannensHele wockocty. [IpusHaku
HapajlIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema o0 napauIeIbBHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIIIIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUCHUS
[P [IEPECEYCHUN IBYX MMapajljIeiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapayienbHbIX MIIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
IBYMS IapaJlJIeIbHBIMU TJIOCKOCTSIMU
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[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajulielenune1a

Beruucnenue JUinH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM NapaJuleIeUIIe e

[leprieHAMKYAAPHOCTD NPAMOU U
mockocty. [IpusHak
MEePIEHIUKYISIPHOCTU MIPSMOU U
IIJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipu3Hak
MEPIEHIUKYIISIPHOCTU MIPSAMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAALIECH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

[InockocTu U epneHAUKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAaX

[InockocTy ¥ IEpNEHANKYISPHBIE UM
IIPsIMbIE B MHOTOTpPaHHHUKAX
[lepneHiuKynsAp U HAKJIOHHAS.
ITocTpoeHnue neprneHuKysapa U3 TOYKU Ha
IIPSIMYIO

[lepneHuKynsp ¥ HaKJIOHHAS.
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[TocTpoenue nepneHUKyIsApa U3 TOUYKU Ha
PSMYIO

Teopema o TpEx meprneHANKYIsIpax
(npsimast u oOpaTHas)

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

VYros MexXIy CKpelMBaOILUMUCS
PSMBIMH

[Touck neprneHaNKyISIPHBIX MPSMBIX C
MTOMOIUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyoa, MpU3MBI,
[IPaBUIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
[IPaBUIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKLNH
CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETPUN B MHOT'OTPaHHUKAX
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUN
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOﬂHI/Iﬁ OT TOYKH JO IIJTOCKOCTH

CriocoObl OyCTUTH HMEPIIEHANKYISAPHIL:
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CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSIHUIMA

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpancrae”

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckre METOAbI BBIYUCICHUS
yria MeXay IMpsAMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX IIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU IIIIOCKOCTH

[IpsiMoyTobHBIN Mapasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napaiesenumnena

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
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napajjiciacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke 1 MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

PaccrosiHre OT TOYKH 10 TMIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeHZ[HKYHHpHOﬁ INJIOCKOCTH

TpéxrpanHblil yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIila

DneMeHTHI ChepUIeCKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

KontponbHast padora "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €70 JJIEMEHTHI"

[Inpamna. Buael nupamun. [IpaBunpHas
nupamuia
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ITpusma. [IpsiMas u HaKIOHHAS IPU3MBI.
IIpaBunbHas npusma

[Ipsmoit napamienenunes,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

Beinykieie MHOrorpanHuku. Teopema
Ditnepa

BLIHYKHBIG MHOI'OI'PaHHUKH. TeopeMa

Oiinepa. [lpaBunbpHbIe U NONYNIPaBUIIbHBIE

MHOTOTPaHHUKH
KontposbHas padota "MHoOrorpaHHuku"

[TonsiTHe BeKTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3zHocTh BEKTOPOB

[IpaBuiio napamenenunena
YMHOKEHUE BEKTOpa Ha YUCIIO

PaznoxeHnue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJTHON
IJIOCKOCTH

CkansipHO€ IpOU3BEIEHUE

Brruucnenue yria Mexay BEKTOpaMu B
MIPOCTPAHCTBE

IIpocreiimue 3a1aum ¢ BEKTOpaMH
[Ipocreiimme 3a1a4n ¢ BEKTOpaMH
[Ipocreiimme 3aga4n ¢ BEKTOpaMH
IIpocreiimue 3a1auu ¢ BEKTOpaMH

O0001IeHrEe 1 cUcTeEMaTH3alus 3HAHUI

N L

N e



99 O06o001eHre u cucTeMaTr3aIs 3HaHUKA 1
100 HtoroBast KOHTpOJIbHASA paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIis 3HaHUKA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KJIACC

Ne i/

10

11

12

Tema ypoka

IToBTOpenue Temsl "KoopauHaThl BEKTOpa

Ha TJIOCKOCTH U B MPOCTpPaHCTBE"

[ToBTOpenue Temsl "CkansgspHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOopenue Temsl "Boruncienue yria
MEX/y BEKTOpaMH B IpocTpaHcTBe"
[ToBTOpeHue TeMsbl "YpaBHEHHE IPSIMOH,
IPOXOJIIeH yepes JBe TOUKu"
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,

ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

YPaBHCHI/Ie IJIOCKOCTH, HOPpMAJIb,
YpaBHCHHE IIJIOCKOCTHU B OTPE3KaAX

BekropHoe npousseneHue

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMUPOBAHUE

JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE
IPOrpaMMHUPOBAHNE

AHaTMTUYECKHE METO/IBI pacyéTa yria
MCXKAY MPSIMBIMHA B MHOT'OI'PaAHHUKAX

Amnanutuyeckue METOABI pacqéTa yria
MCKAY MIIOCKOCTSAMU B MHOTOI'PaHHUKAX

®opmysa pacCTOSIHUS OT TOUKH 10

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

H3yYCHUSA

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl
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IIJIOCKOCTH B KOOpJAHHATax

Haxoxaenne paccTOSHUN OT TOYKHU 10
IIJIOCKOCTH B KyOe

Haxosaenue paccTosHUM OT TOYKHU 10
IUIOCKOCTH B NPAaBUJILHON TUPaMUIE

KoHnTtposnbHast pabota "AHamuTudeckas
reomerpus”

CeueHus MHOI'OIpaHHUKOB: CTaHAAPTHBIC
MHOI'OI'paHHHUKH

CeueHus MHOI'OI'paHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIC
IJIOCKOCTH, MIEPECEUCHUS MPSAMBIX U
IIJIOCKOCTEN

[TapannenbHbIE TPSMBIE U TUIOCKOCTH:
NapajuieIbHbIE CEYEHUS

[TapannenbHbIE TPSMBIE U TUNIOCKOCTH:
pacy€T OTHOIICHUI

[TapajienpHble NpAMBIE U IIJIOCKOCTH:
YTIIbI MEXKY CKPELIMBAIOIIUMUCS
PSAMBIMU

[lepnenauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITaphI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[lepnenauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPHEHANKYIIApax

[leprieHquKynsgpHbIE TPSIMbIE U
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IIJIOCKOCTH: BBIYUCJIICHUA OJIUH B
MHOTI'OIrpaHHHUKax

[ToBTOpCHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
IJI0IIAJIEH, COOOpaKEHHUS IO 100MsI

IToBTOpEHue: mIomanu
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJIOMIAJIEH, COOOpaKEHHUS 1O 100MS

IToBTOpEHue: mIomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[Tnomaau ceueHrnit MHOTOTPaHHUKOB:
IUTOIIAAH MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Ust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOINAAM [TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MoaA00Us
KonTponbnas padota "IloBTOpenue:
MHOT'OI'PaHHHUKH, CEUEHHSI
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napasuiesenumneia

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa
CrepeomeTpHuEeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOIIBHOTO
napaJenenuneaa

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
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BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napaujicjicnmicaa

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpUUECKHE 3a]a4U, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[IpuknanHeie 3a1a4n, CBSI3aHHbIE C
00BEMOM TIPSMOI TIPU3MBI

Brruucnenue 00EMOB TEJ € TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobém
HAaKJIOHHOM MPU3MBI

Brruucienue 006EMOB TENI ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém

MU PAMHU/TBI

®dopmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB MUpaMuUJ ¢ OOLIUM YIIIOM
®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMuUJ ¢ OOLIUM YTIIOM
CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI
CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE C

o0BEMamMH MUpaMUIbI

[Tpuknanueie 3ana4u mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI
[Tpumenenue o0bEMOB. Borunicnenue
pPacCTOSHUS O TIIOCKOCTH
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Kontponbhas pabora "O0bEM
MHOTOrpaHHHKaA"

[MunuHapuyeckas MOBEPXHOCTb,
o0pasyrolye HUINHAPHYECKON
IIOBEPXHOCTHU

umuuap. [IpsMoit KpyroBoi HUIMHAP.
[Tnomanp NOBEPXHOCTU LIWJIMHIPA
Konnueckasi moBepXHOCTh, 00pa3yromme
KOHHYECKOU nmoBepxHoctu. Konyc
Ceuenue KoHyca IJIOCKOCTHIO,
NapauIeJIbHON IIJIOCKOCTH OCHOBaHUS
VYceuénnnlil konyc. M3o00pakenue
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaabr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpruecKkue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BBIYHMCIIEHUE,
IIOCTPOCHHUEM CEUYECHUI LIWIMHIPA, KOHYyCa
CrepeomMeTprUYECKHE 3a/1a4l HA
JI0Ka3aTeNbCTBO U BBIYHMCIIEHUE,
MOCTPOEHUEM CEUCHUHM NWJINHIPA, KOHYCa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
LWIMHAPOM

Cdepa u map
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[Tepeceuenwue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Buj u n300pakenue mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

Ypasuaenue chepsl. [Lnomans chepst u eé
qyacTen

Cummerpus cdepsl 1 mapa

CrepeoMeTpuueckue 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHHH MIIOCKOCTHIO

CrepeoMeTrpuueckue 3ajaun Ha
JI0OKa3aTeNIbCTBO U BBIYUCIICHHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOEHUEM UX CEUEHHUH IIOCKOCTBIO
IIpukiagHele 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

IToBTOpEHME: OKPYKHOCTh HA INIOCKOCTH,
BBIYUCIICHUA B OKPYXHOCTH, CTAHAAPTHBLIC
mogoous

Paznuunbie KOMOWHAIMK TEJ BpaIleHUs U
MHOTOTPaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

3amaun o Teme "Tena u MOBEpXHOCTH
BpaunieHus"



71

72

73

74

75

76

77

78

79

KoHnTtpoinbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM mumuHapa. Teopema 06 00bEME
IPSIMOTO ITUJIHHIPA

Brrunciienne 0065EMOB TEII C IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYcCa

ITnowmaau 6OKOBOM Y MOJHOM
MOBEPXHOCTH KOHYyCa

CrepeomeTpHuEeCcKHE 3a/1a4H, CBSI3aHHbIE C
BBIYUCIICHUEM 00BbEMOB LIMIIMHIPA,
KOHYycCa

[Tpuknagueie 3agauun 1o Teme "O0BEMBI U
IJI0IaAu oBepXHOCTEN Ten"

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCIIEHNEM 00BEMOB
1rapa, mapoBOTro CETMEHTA U IIapOBOTO
CEeKTOpa

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MOJOOHBIX TEll

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEMa rpu moo00uu.
CrepeoMeTpHUSCKHE 3a]]a4H, CBI3aHHBIC C
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BBIUKCJICHHEM 00BEMOB Tell U IUIOMIAeH
MMOBEPXHOCTEN

Kontpoinbnas padora "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

JBrkenus npoctpancTBa. OToOpakeHusl.
JBuxkenust u paBeHCTBO (uryp. OOrrue
CBOICTBA JBHKCHUM

Buapl nBukeHHi: napamiebHbII
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanus nomoous. [Ipsmas u
cthepa Diinepa

['eomeTpuyeckue 3aaun Ha IPUMEHEHUE
TIBUKCHUS

Kontponbnas padota "BekTops! B
npoctpaHcTae”

Ob6o6uaromee noropenue 11 noHsATUi 1
MeTo/10B Kypca reomeTpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"ITapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Ob6o6maroree noropenue 11 noHsaTuit 1
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWIA:
"BekTops! B mpocTtpaHcTBe"

Ob6o6maroree noropenue 11 noHsATUit 1
MeTo10B Kypca reomeTtpuun 10-11
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96

KJIaCCOB, CUCTEMaTH3aIsI 3HAHHM:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"O6BbeM MHOTOTpaHHUKA"

Ob6o6maromee noropenue 11 noHATHH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"O06beM MHOTOTpaHHUKA"

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"ITnomaay MOBEpXHOCTH U 00 BbEMBI
KpYIJIbIX Ted"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3allVsl 3HAaHWM:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

HToroBast KOHTpoJIbHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpeHme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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98

99

100

101

102

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
oﬁpasoBaTe.anoﬁ NnmporpaMmabl CpeaHETr0 oﬁmero 06p330B3HI/Iﬂ

I'eomerpus
OnepupoBaTh NOHATUSAMU: TOUKA, PsIMast, IIOCKOCTh

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSAMHU: MAPAICIBHOCTD M IEPHEHIUKYIAPHOCTH
MPSIMBIX U IJIOCKOCTEN

Knaccudunuposars B3aMHOE paCMOIOXKEHHE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yroJ, rpaHd ABYTPAHHOIO YIJIA,
pedpo ABYTrpaHHOIO YIJla, JUHEHHBIA Yrosl ABYTPaHHOIO YIjla, rpaJlycHast
Mepa JBYTpaHHOIo yria

OnepupoBarh TMOHATUSAMHU: MHOTOTPAHHUK, BBINYKIIBIA M HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (ITUpaMuAa, NPU3MA,
NPSIMOYTOJIbHBIN Mapajuienenunes, Kyo)

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHMS  JJIs
KJ1accu(UKalnU (BBITYKJIbIE U HEBBIIYKJIbIE MHOTOIPaHHUKHU, TIPaBUIIbHBIE
MHOTOTPaHHHUKH, IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJuIeIeUIe/Ibl)

OHepI/IpOBaTL IMOHATHUAMU: CCKYyIIasd MJIOCKOCTb, CCHCHNEC MHOT'OIPAaHHUKOB

OOBACHATH MMPUHIHUIIBI TOCTPOCHUA CedYeHHI MHOT'OI'PAHHUKOB, HCIIOJIb3YA
METOJ CICI0B

Ctpouth Ce€YCHHS MHOTOTPAHHHKOB METOJOM CJIEJOB, BBIMOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BH/I CBEPXY, COOKY, CHU3Y

Pemate 3agaun Ha HaXOXJACHHUE TEOMETPUUYECKHUX BEIMYWH IO 0Opasmam
WU QITOPUTMaM, TPUMEHSSI HW3BECTHBIC AHATUTHYECKHE METOMABl TPH
pelieHur  CTaHJApTHBIX MaTeMaTUYeCKWX 3aJad Ha  BBIYUCIICHHUE
pacCTOSTHUN MEXJy IBYMS TOYKaMH, OT TOYKH JI0 MPSMOW, OT TOUYKHUJIO
MIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU

Pemate 3agaun Ha HAXO0XACHHE TE€OMETPUUYECKUX BEIWYUH 1O oOpasiam
WU QITOPUTMaM, TPUMEHSSI HW3BECTHBIC AHATUTHYECKHE METOMABI TIPH
peleHUN CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIUMCICHUE YTJIOB
MEXIY CKpPCIIUBAOIIMMUCA TPSAMBIMH, MEXIY MPSIMONW U TUIOCKOCTHIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KUIACC

Kon
NMPoBePsSIEMOT0
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

MCXKAY IMJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Berunciasite 00BEMBI M IIJIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMyia) ¢ IpUMEHEHHeM (OpMyJl, BBIYHCIATH COOTHOILCHHS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU IOJJOOHBIX MHOTOIPAaHHUKOB

OnepupoBarh MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI

W3Bnekarb, mnpeoOpazoBbIBATh W HHTEPIPETUPOBATH WHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpPeICTaBICHHYI0 Ha
YepTekax U pUCyHKax

[IpumensTh reomerpuueckue (pakTbl Uil pEIICHUS CTEPEOMETPUUYECKHX
3a1a4, MHPEANoJaraloluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHUS
MIPUMEHEHUS 3aJ1aHbl B IBHOU (opMe

[IpumensaTh mOpocTeHiiie MTPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a]1a4

HpI/IBOI[I/ITL NpUMEPbI MATCMATUYCCKHX 3aKOHOMCpHOCTCﬁ B IIpHUPOAC H
JKHU3HH, pACIIO3HABATDb MTPOABJICHUC 3dKOHOB I'COMETPHUUN B UCKYCCTBC

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIW3UPOBATH PEabHbIE
CUTYyallU! U MPUMEHSATh U3YyYCHHBIC MTOHATHUS B IPOLIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYITHPOBAHHOW TTPOOJIEMBI, MOJICITUPOBATh PeabHbIC
CUTyallU Ha S3bIKE T€OMETPHUM, HUCCIEAOBATh IOCTPOEHHBIE MOJEIU C
WCIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, amnmnapara anreOpsl,
pelmarb  MpPakKTUYECKUE  3aJadyd,  CBS3aHHBIE C  HAXO0XJICHUEM
reOMETPUYECKUX BEIUYUH

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMBbl CpelHero o01ero od0pasoBaHusi

I'eomerpus

OnepupoBaTh MOHATHUAMH: IMJIMHAPHYECKAsT MOBEPXHOCTh, OOpazyoue
LWIMHIPUYECKON TOBEPXHOCTH, LWIMHIP, KOHUYECKAs IOBEPXHOCTb,
oOpa3ymomue  KOHHYECKOM  TOBEPXHOCTH,  KOHYyC,  cepuueckas
MOBEPXHOCTh

Pacnio3naBath Tena BpaiieHus (IWIMHAP, KOHYC, cdepa U 1map)

OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BpallleHUs

KnaccuduiupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OnepupoBarh MNOHATHSAMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa,
BBICOTA CErMEHTA, IIAapOBOM CJIOH, OCHOBAaHWE LIAPOBOrO CIJIOS, BHICOTA
IAapOBOTO CJI0S, IIAPOBOM CEKTOP



6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

Boruncnsate 00bEMBI W TUIONIAAM TOBEPXHOCTEM TEN  BpallCHUS,
T€OMETPUUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT

OnepupoBarh TOHATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIH B chepy u
OIMMCaHHBIN 0KOJIO chepsl, cepa, BIUcaHHAS B MHOTOTPAHHUK WIH TEJO
BpaIICHUS

BBIYHCIATE COOTHOIICHHS MEXTY IUIOMIAASIMH ITIOBEPXHOCTEH U 00bEMaMuU
OIOOHBIX TeJl

N3o06paxats u3yuaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

BbImonHATE  (BBIHOCHBIC) IUIOCKHME YEPTEKH U3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHM3Y; CTPOHTH CEUYCHHS TeI
BpAICHHS

W3Bnekarb, HMHTEPHPETHPOBaTH M MPeoOpa3oBbIBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (QHUTypax, TpEACTaBICHHYI0 Ha
YepTeKax U pUCyHKax

[IpumensaTh reoMerpuueckue (akThl Ui PELICHUS CTEPEOMETPHUYECKHX
3a/a4, MPEANOJaralluX HECKOJIbKO IIIaroB pEeIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJ'IH?ITB I[el\/JICTBI/IH CIIOKCHUA BCKTOpOB, BbBIYHUTAHUA BGKTOpOB Hu
YMHO)KCHI/ISI BeKTOpa Ha 4YMucio, O6”I)$[CH$[TI), KaKuUMHU CBOI\/’ICTBaMI/I OHHU
o0JIazaroT

HpI/IMeHHTB IpaBUJIO ITapaJlUICJICIIUIICAa IIPpH CIIOKECHHUU BEKTOPOB

OnepupoBaTh MOHATUSMHU: JEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXJy BEKTOPAMHM, CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIUIaHapHbIE BEKTOPHI

Haxomuth cymMMy BEKTOpPOB M NPOM3BEIECHUE BEKTOpa Ha YHUCIIO, Yroil
MEXJ1Yy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHUE, PaCKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HCKapTOBOﬁ CUCTCMEC KOOPpANHAT
Pemate HpOCTCI‘/’II_HI/IC FCOMCTPHUYCCKUC 3ada4YU Ha MPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METO1a

Pemate 3amaud Ha [0OKa3aTEILCTBO MATEMATHYECKUX OTHOIIEHHH U
HaxO0XKJICHHE TE€OMETPUUYECKHX BEJIMYMH IO 00pas3lamM WM aJIrOpUTMaM,
MPUMEHSISI  W3BECTHBIE  METOJbI  TPU  PEIICHHH  CTaHAapTHBIX
MaTeMaTHYECKHX 3a1a4

[IpuMeHATH TpoOCTEHIINE MPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

HpI/IBOI[I/ITL NpUMEPbl MATECMATUYCCKUX SaKOHOMCpHOCTCﬁ B IpUpOAC U
JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBC



6.23

[IpuMeHsTHh MOJIydE€HHBIE 3HAaHUS Ha NMPaKTHKE: aHAJIU3UPOBATh PEajbHBIC
CUTYyallUU U IPUMEHATh U3YYCHHbIC TIOHATHUS B MPOLECCE MOUCKA pELICHUS
MaTeMaTH4eCcKu cHOpMYITHMPOBAHHON MPOOJIEMbI, MOIETUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'€OMETPHUH, HCCIEN0BaTh INOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TeopeMm, anmnapara ajireopsl,
pemiatb  IOPAaKTUYECKME  3aJauyM,  CBSA3aHHBIE C  HAXOXJACHHUEM
TFE€OMETPUUECKUX BEIUUUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

OcHOBHBIE TMOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 00 akCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
U CIICCTBUSA U3 HUX

B3anMHOe pacrniosioxkeHue NnpsiMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECS, TapaJlICIIbHbIE
U CKpCHIMBAIOIIHECA  HPSMBIC. HapaJIJIGJH)HOCTI) IIpAMBIX U IUIOCKOCTEl B
MPOCTPAHCTBE: MAPAJJICIbHBIE MPSIMBIE B MPOCTPAHCTBE, NAPALICIIBHOCTh TPEX
NpSAMBIX, NapaJUIeIbHOCTh NPSIMOM W IJIOCKOCTH. YTJIBIC COHAIpaBICHHBIMU
CTOpPOHAMH, Yroji MexAy MpsSMBIMU B IMpocTpaHcTBe. [lapannenbHOCTh IIOCKOCTEM:
napajuieJbHble IJIOCKOCTH, CBOWCTBa MapajuieNibHbIX IUIocKkocTed. Ilpocteitmue
MIPOCTPAHCTBEHHbIE (UTYPHl Ha IUIOCKOCTH: TeTpaj’ap, KyO, mapaienenumnes,
MOCTPOEHUE CEUYECHHI

[lepneHIUKYNISIPHOCTh MPSMOM W  IUIOCKOCTH: MEPHEHIUKYISIpPHBIE MpsMble B
MIPOCTPAHCTBE, MPSIMbIE MapajlielbHbIe U MEPHEHAUKYISPHBIE K IMIOCKOCTH, MPU3HAK
MEePIEHIUKYISIPHOCTH NMPAMON M IIJIOCKOCTH, TEOPEMA O MPSMOM MEepHEeHIUKYISIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOM U MJIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHENHBIN yroJl ABYTpaHHOTO yria. [leprnenauKyisip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKIUs (UTYpHI Ha
IJIOCKOCTh. [IepreHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK NEPIEHAUKYISIPHOCTH JBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JJIEMEHTBHl MHOTOTPAaHHUKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKHM, pPa3BEPTKA MHOrorpaHHuka. lIIpusma: n-yrosbHas
pu3Ma, TpaHU M OCHOBAaHMS NPU3MBI, NpsMas U HAKJIOHHas NpU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTh NpHU3Mbl. [lapaienenunesn, npsMOYyroJbHbIN MapauleIenuIe] 1
ero cpoicrBa. [lmpammpa: N-yroiapHas nupamMuja, paHd M OCHOBAHHWE INHMPAMMUIBI,
OOKOBasi W TOJIHAs TOBEPXHOCTh MUPAMUbBI, MPAaBUIbHAS U YCEUEHHAs NHUpaMHJA.
OnemMeHThl Npu3Mbl W nupaMuibl. [lpaBuibHBIE MHOTOIDAaHHUKH: IIOHSATHE
[IPaBWIBHOTO MHOIOIPAaHHMKA, NpaBWIbHAs NpU3Ma W NpaBWIbHAsA NHpaMuia,
NpaBUJIbHAS TPEYTroJibHAs MUpaMKJa U MPaBHIIbHBINA TeTpasap, KyO. [Ipencrasnenue o
MPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’Ap, JoAeKa’ap M ukocayapyrue CeudeHns
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONIEMEHTBI CUMMCTPUN B nupamMuaax, napajijiejacnuieaax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

Bbruuciienue »1€MEHTOB MHOTOTpAaHHHKOB: p&0pa, auaroHanu, yriel. Ilmomane
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TPSAMOW TMPHU3MBI, IUJIOMIAIh



1.7

OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMON Mpu3Mbl. [lmomans 60KOBOM
[IOBEPXHOCTH W IIOBEPXHOCTH MPABUJIBHOMW MHpaMHIbI, TEOpeMa O IUIOLIaax
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MpPaMUIbl, TPU3MBI

[Tono6uble Tena B nmpocTpaHcTBE. COOTHOLIEHUS MEXIYy IUIOIIAJIAIMU ITOBEPXHOCTEM,
00BbEMaMU MOT00HBIX TET

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIoUIie HUINHIPUIECKONH MOBEPXHOCTH, OCh
MWIAHIPUYECKON MOBEpXHOCTH. [lWimMHIp: OCHOBaHUS M OOKOBas IOBEPXHOCTH,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh M BEPIINHA
KOHWYecKoi moBepxHOocTH. KoHyc: OocHOBaHME W BepilnHA, oOpa3ymooluas U OCh,
Ionaab OOKOBOW M TOJIHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyromme
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Codepa u map: HEeHTp, paanyc, AUAMETP, IUIONAb TOBEPXHOCTH cdepbl. Baanmuoe
pacronioxenne chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOMmaab
cepsl

N300paxkeHue Te BpallleHns Ha IUIOCKOCTH. Pa3BépTka IUIMHIpa ¥ KOHYyca
KomOuHaimu Ten BpameHns ¥ MHOrOTpaHHHKOB. MHOTOTpaHHUK, OTIMCAHHBINA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

[Tonste 06 00wnEMe. OcHOBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJBHOTO MapajuieNienunena u ciuencTeus u3 He€. O0bEM IMIMHAPaA, KOHYCA.
O06BEéM mapa u riomazab chepbt

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHUS MEKY MJIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiMHApa (MapajulelbHO M MEPHIEHIUKYISIPHO OCH), CEUEHHUS KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha mockoctd M B mpocTpaHcTBe. (CIOKE€HHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napauenenunena. Penenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOPaMH

HpHMO}/TOJ]LHaH CUCTCMaAa KOOpAWHAT B TMPOCTPAHCTBC. KOOp,Z[I/IHaTBI BCKTOpA.
HpOCTCI‘/’II_HI/IC 3aladyui B KOOpAHWHATax. VYron MCXKIAY BCKTOpaMHu. CKaJ'DIpHOC
IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY IMPAMBIMU H IINIOCKOCTSAMMU.
KOOpﬂHHaTHO-BCKTOpHLIﬁ MCTO/ IpU PCIICHHUU I'COMCTPUICCKHUX 3a/1av



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

BJIaIICHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJIIrOpUTMaMu pPCHICHUA 3aday;
yMeHHe (QOpMYyIUPOBATH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHUeCKONH WHIYKIIUH,
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUN; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  AJis
OnmrucCaHusd p€ajbHBIX MPOLUECCOB U SIBJICHUU U npu pCIICHUM 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIOIB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHb C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JAEMCTBUTEIbHBIM MOKA3aTEelIeM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK 10 MOAYJI0, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHBIX, IENbIX, pPAlUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUH 00Iunit
JIenuTelb W HauMeHbliee oOllee KpaTHOe, airoputM EBkimna npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BHIMIOJIHATH BBIUMCICHHE 3HAU€HUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpasoBaHus APOOHO-
paloOHalIbHBIX  BBIPDAKEHUH; yMEHHE  ONEpUpOBaThb  MOHATHSIMHU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccusda, TreoMCTprUICCKad



nporpeccusi, OeCKOHEYHO yObIBaloIlasi reoMeTpudeckas MpOTrpecCHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIBHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘{eCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUYCCKHX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PYyHKIMS, YETHOCTHh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMIOTOTHI I'paduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKkuil CMbICII MPOM3BOAHOM, NepBoOOpa3Has, ONPEAEIEHHBIM
MHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  TNPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YAcCTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pelieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-DKOHOMUYECKUX U

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO



HHTErpaia; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOrO MOACIMPOBAHUA C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIHH, OOpaTHAs (YHKLINS,
KOMITO3ULMSl (DYyHKUMH, JTUHEHHas QYHKIMSA, KBajgpaTW4Has (QyHKOus,
pauuvoHanbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUUECKUE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3YYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peuIeHuH 331a4 U3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peajbHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W rpaduKu (QyHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CHUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTu, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JacTH YIpPaBJICHHS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAXKEHUS, YpaBHEHUs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIEPCHsl, CTAaHIApPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0opa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBIEHHYIO B TaOJIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIAThH
uHpOpMaIMI0O C TOMOIIBID TaOJMII ¥ JAWarpaMM; HCCIIEeIOBaTh
CTAaTHCTUYECKUE NaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TpaUeCcKH MUCCIEeI0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydaiiHOe

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH
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BEPOSITHOCTh C HCIIOJBb30BaHUEM TIpapUUecKHX METOJIOB; IMPHUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyNy TMOIHOM
BeposATHOCTH, (hopmyny bepHymm, koMOMHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPAacHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHUEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIydallHOW  BENWYMHBI, (QYHKIHUW pACHpPENCICHUS W  IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOABl BEHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHUS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COYCTAHUE, NEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (PaKThl U PACCYKACHUS VIS PEIICHUS 3ajad; OLICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIia, IDIOCKUN YroJl, IBYIPaHHbIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IMpsAMOM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pPacCTOSIHUE MEXKAYy IIJIOCKOCTSMH; YMEHHME HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaiienenumnes, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, WIMHIpPa, O0BEM KyOa,
MNpAMOYTOJIBHOI'O IapauICJICIIMIICaa, NHpaMHUAbI, IIPU3MbI, MUIWHApPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napajjiCJIbHbIE OCH HWJIWM OCHOBAaHHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,
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12

13

Kacaromasicss chepbl, HOWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio ¢Guryp 1mo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MoA00Us, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a/la4y; HAaXOJWUTh T'C€OMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HM;, YMEHHE BBIYUCIATH TC€OMETPUYCCKHUE BEITUYHHBI
(MHA, yroj, IUIOMIAIL, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOJIB3YsI
W3YYCHHBIE (OPMYIBI W METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TApaJUIeNIeNUIeIa, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMmenue ONCpUPOBATh HNOHATUAMU: MIPAMOYT'OJIbHAA CHCTCMa KOOpPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIfI n KOOpI[HH&THLIﬁ METOA

JJI pEeHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BLI6I/IpaTB HOI[XOI[SIIJ_[I/Iﬁ MCTO IJId pCIICHUSA 3aavyu, TIOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.I€CTB€HHI)IX
nponeccoB u HBJ'ICHHfI; YMCHHUC pacCliio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBON MAaTeMAaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii Y1eMeHT COIepPKAHMS
1 UYucia v BBIYUCICHHS
1.1 HarypanbsHbie 1 1esbie yncia. [Ipu3sHaku AeTMMOCTH IEIBbIX YHCEN
12 Panonanbubie  uncia. OOBIKHOBEHHBIE M JICCSATUYHBIC JAPOOH, IPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HAaTypaJbHOM CTCIICHH
14 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ palluoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTCICHH
15 CuHyCc, KOCHHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JlecsTuuHbIe U HATYpPaIbHBIC JTOTapUPMBbI
JleiictButenpHble  uKcia. ApudMeTnyeckue oOnepanud ¢ ACHCTBUTEIbHBIMU
1.7 ypcnaMu. [IpuOnKEHHbIC BBIYMCIICHHS, IPABHIa OKPYTJICHUS, IPUKUJIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [TpeoOpa3oBanue BhIpAKESHHUIA
1.9 KomruiekcHbie uncia
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 [lenbie 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS
2.2 WppannoHaibHbIe YpaBHEHHS
2.3 TpuronomeTpuvecKre ypaBHEHHs
2.4 [Toka3zarenbHbIe U JTOrapupMUUECKHE YPaBHEHUS
2.5 Llenpie 1 IPOOHO-paLIMOHANIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPaBEeHCTBA
2.7 [TokazaTenbHbIEe U TOTapHPMUIECKUE HEPABCHCTBA
2.8 TpuronomeTpudecKre HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIApAMETPAMH
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHEHUH. ONpeIeuTeNh MAaTPHUIIBI
3 OyHKIMH U TpaduKH
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4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN

OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HadeHWW ¢ynkuumu. Hymum ¢ynknuu.
[IpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIUS C HaTypajibHbIM W IeJbIM Toka3aTeneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
[TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku

Touku paspeiBa. AcumnToThl rpadukoB ¢Gyaknmii. CpolicTBa  (QyHKIHIA,

HENPEPBLIBHLIX HA OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CI0XKHBIX MPOILEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [Ipon3BoiHbIE F1€MEHTAPHBIX (PYHKITHIA

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
9KCTPEMYMBEI. HaxoxnaeHue HauOOJBIIEr0 ¥ HAMMEHBIIIETO 3HAUCHMS q)YHKLII/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoecTBa 1 JTOTHKA

MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{luarpammer Diinepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OrnucarenpHas CTaTUCTUKA
BeposiTHOCTB

KomOunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[TpstMble ¥ TNIOCKOCTH B TPOCTPAHCTBE
MHororpanHuku

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHats! 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: anredpa M Hauyaja MaTEMaTUYECKOrO aHaju3a, T'e€OMETpUS.
I'eometpusi, 10-11 xnacewsl/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienne»

METOJANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA
- Metonuueckue pekoMeHaanuu k yaeonuky Aranacsa JI.C. 10-11 knaccsr;
- [loypounoe mnanupoBanue k yaueoHuky Aranacsia JI.C. 10-11 kmaccsl

FeomeTpus . CamoctosaTenbHble paboTbl 10-11 knacc: y4eb. Nocobue ans
obwweobpasoBaTtenvHbix opraHmsaumi. M3patensctBo «lIpocBemnienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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