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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
ob1ero obpa3oBaHus, Tak Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUS JUCUUIUINH
€CTeCTBEHHO-HAYYHOW HAMpaBIEHHOCTH W MPEIMETOB TYMAaHUTAPHOTO IIHKIIA.
[lockonbky  Jormueckoe  MbIIUICHHE,  (opMupyemMoe  MpH  U3yYCHHH
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPHUECKUX
3a7la4, YMEHHE BBIIIBUTaTb M ONpPOBEprarb TUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIIEHUH 33]]ad €CTeCTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH
dbuznyeckux 3aaay.

HEJIN U 3ATAYHN
[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu

U3Yy4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  4yepe3  OOeCleYeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMH 33JayaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BJIQJIETh  OCHOBHBIMM  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMU J0Ka3aTeNIbCTB M aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPIKIECHUHN U POJIM aKCHOMATHKHU B MTPOBEICHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE W COBEPUICHCTBOBAHUWE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUUHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAaHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JPYTHUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BeKToppl ¥  KOOpAWHATBHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOydyeHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHUI  pacmpenenserci He TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodeit
IpOrpaMMbl, pacnpefeNéHHbIM MO rojiaM OOydYeHUus, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00YyYarOUXCs, PACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus s guddepeHnmanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecreyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuérom BbIOOpa Oyaymied npodeccuu, obecreurBas MPEeMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



MECTO ITPEJIMETA B YYEBHOM IIJIAHE

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKArOIIHECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockocth. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOpHI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BekTopaMu. CKaJaspHOE IpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
IUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumuoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka mumuHapa W kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoOBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MHPaMUIbl U KoHyca. O0BEM mapa U I1apoBOTo
CeTMEHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BIHcaHHAs B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIUIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METObl MOCTPOCHHUS
CEYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTeMa KOopAuHAT B mpocTpancTBe. Koopamuatel Bektopa. Paznoxkenue Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

rpasKIaHCKOE BOCIIUTAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

NATPUOTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

JAYXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOIr0 Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

3CTEeTHYEeCKOe BOCIIMTaHHe:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

(puznyeckoe BocIMTAHUE:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

TPYAOBOE BOCIIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn u pearn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

IKOJIOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMMAaHUE BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK JUIs pemieHus 3amad B 00yacTu
OKpY)KalOUIEN Cpelibl, IUJIAHUPOBAHME IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILLIEH CPEeIbl;

HEHHOCTH HAYYHOI0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH W OOIICCTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3AMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUN  MEXIy TMOHSATUAMH, (QOopMyIUpOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKAM MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIIEHU;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTh uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOM CYXICHHS C CYXKICHHSAMU JPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara perieHHs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPynmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TMPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATHUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXAY NPSIMOMl U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(PUIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CE€UYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METO/AMHU, BBITIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO ONEpPUPOBATH MOHATUSMH: CUMMETPHUSL B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUH
¢uryper;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJIHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN W
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIydYCHHbIE 3HAHMUS HAa TPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBAaTh PEalbHbIE CUTyallud, MPUMEHSATh U3YUYEHHBIC MOHATHUS B
mpoiiecce MOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUYECKUE 3a/aqd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TpECTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.



K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBA3AHHBIMH C LIMJIMHIPUYECKO,
KOHMUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TTOJIYYEHUS TEJl BpaILlICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUS,
O00BEMBI U TUIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
T€OMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOMHAIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxaTb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIlCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIMHAT;
peniaTh r€OMETPUYECKUE 3a1a4M HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpalIeHUs IMpHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsI MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIUHAPA
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUs KOHYca (MapauiebHbIe
OCHOBAHMIO M MPOXOALIME YEpPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IMOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akTbl Ui PEHICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelars 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALUU, IPUMEHSITh U3YUEHHbBIC
IIOHATHUS, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  COPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallMH Ha SI3bIKE T€OMETPUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX MOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI

[loBTOpEHME IUIAHUMETPUHA 15 1

BBenenue B ctepeoMeTputo 5

B3anMHOe pacnonokeHue npsmsIx B 9 1

IIPOCTPAHCTBE

HapaJIJIfEJH)HOCTI) mockocrei. [loctpoenune 13 1

ceueHui

[lepneHIUKYIAPHOCTD MPSAMBIX U 97 1

IJIOCKOCTEN B POCTPAHCTBE

MHororpanHuku 15 1

BekTops!l B IpocTpaHCcTBE 13 1

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1
2 Tena Bpamenus 25 1
3 OO6bEMBI TEN 23 1
4 JBro>xeHus 4 -
5 [ToBTOpEHUE: MHOTOTPAHHUKH, CEUCHUS 15 1
MHOTOTPaHHUKOB
5 [ToBTOpEHuUe, 06061HCHI:IG u 20 5
CUCTEeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
[ToBTrOopenue mianumerpuu: Teopemsl 0
1 MPOTOPIMOHANIBHBIX O0Tpe3Kax. [lomooue 1
TPEYroJIbHUKOB
[ToBTOpeHue mnanumerpun: Teopemsl 0
2 IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue 1
TPEYroJIbHUKOB
[ToBTOpenue mnanumerpun: Teopemsl 0
3 MPOTOPIMOHANTBHBIX OoTpe3kax. [lomooue 1
TPEYroJIbHUKOB
4 [ToBTOpeHue mIaHUMETpUU: YTJIIbl U 1
OTPE3KH, CBSI3aHHBIE C OKPY’KHOCTHIO
5 [ToBTOpEeHMe MIIaHUMETPUU: Y TJIIbI U 1
OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenue mraHuMeTpun: YTiasl U 1
OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTHIO
7 [ToBTrOpenue mianumerpuu: Brimcanueie u 1
OTHMCaHHBIE MHOTOYTOJIbHUKHU
3 [ToBTrOpenue mianumerpun: Brincanueie u 1
ONMMCaHHbIE MHOTOYTOJIbHUKHU
9 [ToBTOpenue miannMmeTpun: Brimcanueie u 1




OIMMCAHHBIC MHOT'OYT'OJIbHUKH

10

11

12

[ToBTOpenue mnanumerpun: Teopema
[Mudaropa. Tpuronomerpus
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMBbI
CHUHYCOB M KOCUHYCOB

HOBTOpeHI/Ie IIAHUMCTPHU Pemenue
TPEYTrOJIbHUKOB

13

14

15

[ToBTOpEHME IIAHUMETPHUM: PELIEHUE 3a0a4
KommekcHas mpoBepouHas paboTa 1o
teme "[loBTOpeHue nmuanumerpun"

AHaJIN3 KOMIUIEKCHOW MPOBEPOYHON
pabotsl. Teopemsl Menenas u UeBsl

16

[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMas,
IUIOCKOCTB, TIEPECEKAIONINECS TNIOCKOCTH,
HepeceKaroIuecst mpsMas ¥ INI0CKOCTb,
MPOCTPAHCTBO, HOITYIPOCTPAHCTBO.
Cnioco0s1 3aianust. [IpaBuina nzobpaxxeHus
Ha YyepTekax OCHOBHBIX (pUryp
MPOCTPaHCTBA

17

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

18

19

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUA N3 HUX

20

21

22

23

24

25

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOI
JTAHHOU MPSIMO, TPOXOAIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsMoi. Jlemma o nepecedeHun
MapajuIeIbHBIX IPSIMbIX [IJIOCKOCTBIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MmapajuieNbHBIX NpAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TonsTHA: MapaIeNbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U MJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJIOCKOCTH

I'eomeTprueckue 3aa4un Ha BEIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapAJUIEIBHOCTHIO NMPSMBIX U TUNIOCKOCTEN B
IIPOCTPAHCTBE

B3anMHOe pacnionokeHue npsmbIx B
npoctpancTBe. CKpeNMBaIOLUIUeCs MpsMBIE.
[Ipu3Haky CKpEIMBAIOMINXCS MPSMBIX.
[TapannenpHble MpsMbIE B IPOCTPAHCTBE

26

[enTpansHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXY IPSIMbIMU




Yron Mexay CKpeuBaroIUMHUCS

27
HPSIMBIMU
3azauu Ha JOKa3aTeIbCTBO U

28 HCCIIEN0BAHUE, CBA3aHHEIE C
pacroio’keHNeM MPSIMBIX B TIPOCTPAHCTBE
KommiekcHas nposepoyHas pabora

29 "AKCHOMBI cTepeoMeTpuu. BzanmHoe
PacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocrpancrae”

30 [TapannensHble wiockocty. [IpusHaku
HapajieNIbHOCTH JIBYX IUIOCKOCTEH

31 CaolicTBa napamieiabHbIX MIIOCKOCTEN
Teopema o mapajieabHOCTH U

39 €IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIe
yepes TOUKY, He MPUHAAJIEKAIYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

33 Terparnp. [Tapannenenunen

34 Terpasap. [Tapamienenunen. Pemenue
3a1a4y

35 Meton crefioB Il TOCTPOSHUS CEUeHU I
Meton cienoB Uil IOCTPOEHUS CEUEHUM.

36 CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN
[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo

37 TpEM Toukam Ha péOpax. 3anuch U1aroB
MOCTPOCHUS

38 [TocTpoenue ceueHus, MpoOXOSIIETo Yepes

JAHHYIO MIPSIMYIO Ha YepTexe U




MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOIICHUI

39

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIINN

40

41

42

43

[MapannensHas npoeKuus, IPUMEHEHUE AJIs
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiesienune1a 1 MpU3Mbl

N300pakeHne ceueHnil mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
peopa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEMN

KommniekcHast mpoBepodHas pabora 1o
teMe "[lapainenbHOCTh IITOCKOCTEN.
IToctpoenue ceuennii”

IlepnieH IUKYIAPHOCTD NPSMOU U
IJI0CKOCTH. [IpHU3HaK nepneH uKyIspHOCTH
IIPSAMOM U INIOCKOCTHU

44

[lepneHMKyIAPHOCTD NPSMOM U
II0CKOCTH. [IpH3HaK nepneHuKyIspHOCTH
IIPSIMOM U INIOCKOCTHU

45

Teopema o CyllIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepe3 TOYKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

46

ITouck nepreHIuKyIspHBIX IPSIMBIX C




IMOMOIIBIO MEPIICHAUKYIIAPHBIX IUIOCKOCTEH

[TeprieHAMKYASAPHOCTD NPAMOUN U

4 IJIOCKOCTH: PELIEHUE 3a/1a4

48 PaccrosiHue oT TOUKH 10 IJIOCKOCTH,
paccTostHue OT NMPSAMOM J0 IIIOCKOCTH

49 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha IPAMYIO

50 [lepnenaukynsp u HakinoHHad. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha IPAMYIO

51 Teopema o TpEX NMeprneHAuKyIIpax
(npsimast 1 oOpaTHas)
Teopema o Tpéx nepneHANKYISIPax, yroi

52 MEXy NMPSMOHN U TIIOCKOCTBIO: PEIICHHE
3a1a4
Teopema o Tpéx nepneHAUKYISIPax, yroi

53 MEXy NMPSMOHN U TIIOCKOCTBIO: PEIICHHE
3a1a4
Beluncrnenne paccTosHUN MEXKIY

54 CKPEIIMBAOIINMUCS IPSIMBIMU C IIOMOILBIO
MEPIEeHIUKYISPHOM MII0CKOCTH
[Tapa napanienbHbIX IIOCKOCTEN Ha

55 CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXy CKPELMBAIOIIUMUCS IPSIMBIMHU B
IIPOCTBIX CUTYaLUAX

56 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

57 JIByTpaHHBIN yroJ: penieHue 3a1a4y

58 JIByrpaHHBIN Yroj: peuieHue 3a1a4y




59

[lepnenukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIIAPHBIX IIIOCKOCTEH

60

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
IIepECEUYECHUS ABYX IUIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

61

62

[IpsimoyronbHbII napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA PSIMOYTOJIbHOTO
napajesenumnesa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
mapajiiCICimIicia u CJICACTBUC U3 Heé

63

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TIapajuleIeuIIe1e

64

65

OpToroHanbHOE IPOEKTUPOBAHNE

ITocTpoeHue ceyeHui ¢ IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

66

CrepeomeTpuyuecKke U MPUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

67

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpEMbI KOCUHYCOB U CHUHYCOB JIJIS
TPEXTPAaHHOIO yIJia

68

69

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYEeCKIe JINHIN Ha 3emiie
KommniekcHast mpoBepoyHas pabora 1o
teme "llepneHIuKyIApHOCTD MPSIMBIX U
IJIOCKOCTEN B MPOCTPaHCTBE"




70

MHOI‘OFpaHHI/IK " €ro 3JICMCHTHI

[Ipsmoit napamienenunes, TpsIMOYTOJIbHbBIN

71
napaJiesienunes, Kyo

79 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.
[IpaBuiibHas nmpusma

73 [Ipusma: pemenue 3anau

74 [Ipusma: pemenue 3ana4y

75 [Tupamupa. Bunsl nupamua. [lpaBunsaas
pamMuIa

76 [Mupamua: pemnieHue 3aaa4q

77 [Tupamua: pemnieHue 3aaa4q

78 [Mupamua: pemienue 3agaq

79 I'eomeTpryeckue METObI BEIYUCICHHUS
yriaa MeXAy IpsIMBIMH B MHOTOTPaHHHUKAX

80 Brimykiieie MEHOTOTpanHuKH. Teopema
Ditnepa
Brimykiibie MHOTOTpaHHUKH. Teopema

81 Oiinepa. [IpaBunbpHbIe U NOTyNIpaBUIbHBIE
MHOTOTPaHHUKHU

82 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOSHUN OT TOUKH JI0 TNIOCKOCTH
CumMmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

83 tockocty. [ImockocT cumMeTpuid B
MHOTOTpaHHUKAX

84 KommiekcHast mpoBepouHas paboTa 1mo
teMe "MHororpaHHuKu"

85 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B




MIPOCTPAHCTBE

86 CyMMa BEKTOpOB 1

87 Pa3znocTh BekTOpOB 1

88 [TpaBwiio mapannenenumena 1

89 YMHOXEHHE BEeKTOpa Ha YHCIIO 1

90 Paznoxxenue Bexropa no 6a3Hc3vl TpEX 1
BEKTOPOB, HE JICXKAIIUX B OJTHOU IJIOCKOCTH

91 CkansipHoe pou3BeJICHUE 1

92 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

93 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1

96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1

97 KommiekcHast mpoBepouHas paboTa 1mo 1
teme "BekTopsl B mpocTpaHcTBe"”

98 O06o00611eHre U cucTeMaTu3alys 3HaHU!

99 O06o0mieHne M cucTeMaTu3aIys 3HaHUH

100 [TpomesxyTouHas arTectanus B popmare 1
BITP

101 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN

102 O0o001IeHre ¥ CHCTeMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102
I[MTPOI'PAMME




11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
Ne i/ Tema ypoka Beero Kontposbubie  IIpakTHyeckue fI[Sy'—IEHI/Iﬂ oﬁl?agosaTeanme
padoThI padoTshI pecypebi
1 [ToTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MIPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEXy BEKTOpaMH B POCTpaHCTBE"
4 [ToBTOpenue Tems! "Boruncienue yrios 1
MEX1y MPSMBIMH B IPOCTPAHCTBE
[ToBTOpeHue TeMbl "BbluncieHue yrios
5 MEXIy MPSMBIMHU U TJIOCKOCTSIMU B 1
npocTpaHcTae”
[ToBTOpenue Tems! "Borunicienue yrios
6 MEXIY MPSMBIMHU U TJIOCKOCTSIMU B 1
npoctpaHcTae”
7 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX
8 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX
9 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
10 YpaBHEHME MJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
11 ®dopmyna pacCTOSHUS OT TOYKH J10 1

IJIOCKOCTH B KOOpJAHHATax




12

13

Haxoxaenne pacCTOSHUN OT TOYKHU J0
TIJIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOUKH 10
MJIOCKOCTH B IPABUWJIbHOW MUPAMU/IE

14

BekropHoe npousBenenue. JInHenHbIe
HEpaBEHCTBA, TUHEHHOE
MIPOrPAMMHUPOBAHUE

15

16

Kommiekcnast mpoBepouHasi pabota
"AHanuTuyeckas reomeTpus"”

CeueHuss MHOTOIPaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH, METO/1 CJIEJIOB,
CTaHJAapTHBIE INIOCKOCTH, IIEPECEUCHUS
IPSIMBIX U IJIOCKOCTEN

17

Pemenue 3aJa4 Ha CCUCHHA
MHOI'OIrpaHHUKOB

18

19

Pemrenue 3agaq Ha ceueHU
MHOT'OIPAaHHUKOB

HapanneanHe MMpAMBIC U TINIOCKOCTH:
napaijiCJIbHbIC CCUCHUS

20

21

22

23

[TapamienbHbIE IPSIMBIE U INIOCKOCTH:
pacy€T OTHOLICHUI

[TapamienpHble IPSIMBIE U TUNIOCKOCTH:
YTJIBI MEXK1Y CKPELIMBAIOIIUMHUCS
IPSIMBIMU

[lepnieHquKyngpHbIE TPSIMbIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB
[lepneHIuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIpax

24

[lepnenauKynsipHbIE IPSIMBIE U




25

26

27

28

29

IIJIOCKOCTH: BBIYUCJICHUA AJINH B
MHOTI'OI'PaHHHUKax

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IIAJIEH, COOOpaKEHHUS IO 100U

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTbHUKOB, (POPMYJIBI JJIs
TJI0IAJIeH, COOOpaKEHHUS IO 100U

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
TJI0IAeH, COOOpaKEHHUS O 100MsI

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKECHHUS IO 100U
[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI O 100ust

30

KommiekcHast mpoBepouHast pabota
"TloBTOpEHNE: MHOTOTPAHHUKH, CEUECHUS
MHOTOTPaHHHUKOB"

31

Hunuaapuyeckasi MOBEPXHOCTbD,
o0pasyromye UINHAPHYECKON
MOBEPXHOCTHU

32

33

Humuaap. [IpsMoit KpyroBod HUIMHAP.
[Imomas MOBEpXHOCTH LUIIUHIAPA
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH LUJIUHIPA

34

Konnueckast moBepxHOCTh, 00pa3yroriye
KOHHYeCKOU nmoBepxHocTh. Konyc

35

CedeHne KOHYCa MIOCKOCTBIO,
napauIeTbHON MIOCKOCTH OCHOBAHUS

36

[Tnomraas GOKOBOM MOBEPXHOCTH U




IIOJIHOM ITOBEPXHOCTU KOHYyCa

37

38

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

Yceu€nnsriii konyc. M3o0pakenue
KOHYCOB M YC€UEHHBIX KOHYCOB

39

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHUE CEUSHHH MINHAPA, KOHYyCa

40

CrepeomeTpruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHE CEUSHHH MINHAPA, KOHYyCa

41

HpI/IKJ'IaI[HBIe 3aJa4du, CBA3aHHBIC C
OUIMHAPOM U KOHYCOM

42
43

44

45

46
47

48

HpI/IKJIaLIHBIG 3aaa4u, CBA3aHHBIC C
MUJIMHAPOM U KOHYCOM

Cdepa u map. Bug u uzoOpaxkenue mapa

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cgepbl
IUIOCKOCTBIO

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cepbl
IJIOCKOCTBIO

VYpaBuenne chepsl. [Inomans chepst u eé
yacTen

Cummerpus chepsl 1 mapa
CrepeomeTpHuecKue 3a/1a4ui Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

CBsI3aHHBIE CO cpepoit 1 mapom,
IOCTPOCHUEM UX CEUEHHUH MIIOCKOCTBIO

[EEY

49

CrepeomeTpryuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsi3aHHBIE cO chepoid U mapom,




MIOCTPOEHUEM MX CEUCHUH IIJIOCKOCTHIO

HpI/IKJIal[HLIe 3aaa4u, CBA3aHHBIC CO

50 .
chepoii u mapom

51 Paznuunble KOMOMHALIMY TeJ BpallleHHs U
MHOTOI'PaHHHKOB

50 Paznuunbie koMOWHAIMY TET BpaIICHUS U
MHOTI'OI'DaHHHUKOB

53 3agaun no' 'TeMe "Tena 1 MOBEPXHOCTU
BpALICHHUS

54 3agaun no' 'TeMe "Tena 1 MOBEPXHOCTU
BpALICHHUS

55 KommiekcHas npOBepqua"s{ pabora "Temna
U MIOBEPXHOCTH BpalLlEHUsI

56 O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaiesenumea
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C

57 00BEMOM MPSMOYTOJILHOTO
napaienenuea
[Tpuxiagaeie 3a1a4u, CBSI3aHHBIE C

58 BBIYUCIIEHHEM 00bEMa MPSIMOYTOJIBHOTO
napaiesenumnea

59 O06BEM npsMOit PU3MBI

60 O6wém nununaapa. Teopema 06 00bEME
IPSIMOTO IMJIAHIPA
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C

61 BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI
U IIMJTHHIpPA

6 [TpuknamHbIe 3aa9H, CBSI3aHHBIE C
00BEMOM NPSIMOM MPU3MBI U IIHIIMHIPA
Brruucnenue 065EMOB Tell € TOMOIIBIO

63 onpenenéHHoro uuaTerpaiga. Oobém

HaKJIOHHOM MPU3MBI




64

65

66

67

68

69

CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

Borurcienue 00bEMOB TeJT ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpém
HpPaMHUIBI

Berurcienue 00bEMOB TeJ ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHyCa

CrepeoMeTpHUuecKUe 3a]a4l, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TUPAMUIBI U
KOHYca

CrepeoMeTpHueCKUe 3a]]a41, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TUPAMUIBI U
KOHYca

[Ipukianueie 3a7a4n, CBsI3aHHbBIE C

BBIUMCIICHHEM 00BEMOB TUPAMUIBI U
KOHYyca

70

71

®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BEeMOB MUpaMUJ ¢ OOILIUM YTIIOM

OO0béM 11apa U MapOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [1nomans
cdepsl. CTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HLEMOB
1rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CEeKTOpa

72

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
TJIOMIAIBI0 Cephl.

73

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEI U IUIOMIACH
MMOBEPXHOCTEN




74

COOTHOIICHUS MEX/TY TUIOIIASIMHU
MOBEPXHOCTEH U 00bEMaMH 1MOJOOHBIX
TeNn

75

76

[Tpumenenne 00bEMOB. Brruncienue
paccTosiHUSA A0 INIOCKOCTH

[Ipumenenue 00bEMOB. Beruncienue
paccTOsHUA J0 IIII0CKOCTH

77

78

[Ipumenenne 06bEMOB. Boruncienue
paccTosiHUS A0 IUIOCKOCTH

KomruiekcHast mpoBepouHast paboTa
"O0BEMEI TET"

79

80

JIBmwxeHus npoctpancTBa. OTOOpaKeHHS.
JBrxenust u paBeHCTBO (huryp. OO1me
CBOMCTBA JIBUXCHUHU

Bubl nBukeHnil: napamiebHbIN
MepeHoC, IEHTpaIbHasi CHMMETPUS,
3epKajbHasi CHMMETPHS1, TOBOPOT BOKPYT
IPSAMOi

81

82

[IpeobpazoBanus nmonoous. [psimas u
cdepa Ditnepa

['eomeTpuueckue 3aaun Ha IPUMEHEHHE
JABHUXXCHUSA

83

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"TlapanenbHOCTh NPSMBIX U IIIOCKOCTEH
B [IPOCTpPaHCTBE"

84

Ob6o6maroriee noropenue 11 noHsATH 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHU:
"[lepneHIUKYISIPHOCTh NPSAMBIX U
TJIOCKOCTEH B TpOCTpaHCTBE"




85

86

Ob6o6maromee nosropenue 11 noHATHH U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTBe"

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"O06beM MHOTrOrpaHHuka"

87

88

89

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O0beM MHOTOTpaHHUKa"

O6o6matomee moBropeHue 11 moHATHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Ob6o6uaroriee nosropeHue 11 noHsATU U
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYyIJIbIX Ten"

90

91

[IpomexyTounas arrectanus B popmare
EI'D

[IpomesxyTounas arrectanus B popmare
EI'D

92

93

[ToBTOpenme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHHA

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

94

Hcropust pa3BUTHS CTEPEOMETPUH KaK




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

95

96

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

99

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HaYKU U € poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

[ToBTOpenme, 0600IIEHNE,
CHCTEMATH3aLMs 3HAHUH
[ToBTOpeHnue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HaHWI

102

[ToBTOpenme, 0600IIEHNE,
CHCTEMATH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBars B3aMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOIPAaHHHK, BBINYKJIBIH M HEBBITYKJIBIN
' MHOT'OI'PAHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHMKOB (IIMpamMuaa, IOpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKauy (BBITYKIIbIE M HEBBITYKJIbIE MHOTOIPAaHHHUKH, MTPABUIIHHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHNH  CTaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIIMMUCS TIPSIMBIMA
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKHE METOMBI TIPH

pPEIICHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOﬁ U IIIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPEMIEHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH opme
718 [TpuMeHnsaTh mpocTedine NpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUYECKHX 3a71a4
719 [TpuBOANUTE HpHUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KHU3HH, PAcIIO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh peajbHbBIC
CUTYalluHd ¥ NMPUMEHSATh U3yYCHHBIC TIOHATHS B MPOIECCe MOUCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, MCCIENOBATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewiaTb ~ MpakTMYECKUE  3aJlaud,  CBS3aHHbBIE C  HAXOXKJICHHEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAICHHSI
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIONIAJM  MOBEPXHOCTEH TN  BpallIEHUs,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MKy ILIOMAASIMH TOBEPXHOCTEH B 00bEMaMu
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUIypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IIaroB pEIIeHUs, €CITH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JISHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL [IpaBUJIO IIapaJuUICIICIIUIICAA IIPHU CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MNpOM3BEJCHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyecKre 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKHUX 3a/1a4d

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HH, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COoAECPKaHUA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOLIUECS, TIapalIeIbHbIe
W CKpelmuBarouiyecs npsMsle. IlapauienpHOCTP MHPSAMBIX UM IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HCpHGHIII/IKy.HHpHOCTB HpﬁMOﬁ U IUIOCKOCTU: MNCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY MPSAMON U IJIOCKOCTBIO, IBYTPaHHBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpuU3Mbl. [lapannenenumnen, npsiMOYTOJIbHBIN Mapajijiesienumnes u
ero csoictBa. Ilupammna: N-yrosnpbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBuWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYroJbHAs MUpaMHJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIbHOM NHpaMHIBI, TEOpeMa O IUIOUIAJM YCEYEHHOM NUpPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, 1Tuamerp, IIoniaas MOBEpXHOCTH cdephl. Bzanmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
HNOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, ONepal HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YUCIIO,
CTENEHb C IEeJIbIM [TOKa3aTesIeM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JAEUCTBUTEIbHBIM ITOKA3aTEIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IpPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYNIIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh NMPU3HAKH JETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTEeNEeHsSMU M Jiorapudmamu, mnpeoOpazoBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCcKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKUE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]]a4 U3 pa3IuvHbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMN Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAs (YHKIMH, T€OMETPUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUMCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BAHHMEM allllapata MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX U

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HHTCrpajga, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX Y4eOHBIX NMPEJAMETOB W 3a/1ad U3 peabHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacCTH yIpaBJIEHUS JTUYHBIMH ¥ CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  aureOpsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mccael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUC BBIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeiCHUN ISl pelIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHMIA,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MHOHSATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM M TUIOCKOCTBIO, Yroid MEXKIYy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mapajuienenumnesa, IOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUleNienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMJIMHIPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHS], B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHUE MPOBOAUTH KiIaccHpuKanuio ¢GUryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaThb HOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue MOA00Ms, TOMO00HBIE (GUTYPBI; yMEHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) U PELICHUH 33134 U3 IPYTUX YYeOHBIX MMPEJAMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIUUCISATH TCOMETPHYECKHE BEITMYUHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12
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YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJibHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha YHUCIO, Ppa3JIOKEHUE BEKTOpa Mo Oasucy,
CKQJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOl MEXKIY
BEKTOpaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO]I

AJI peHICHUA TCOMCTPHUICCKUX 3a4av U 3a/la9 APpYTUX y‘le6HLIX npeamMEeTOB

YMenne BeIOMPATh MOAXOMSIINA METO/I JJIS PEIICHUS 3a/1a4H; TOHUMaHHe
3HAYUMOCTH MAaTeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTEMATHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIMHN 1 TpaPUKU




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYyMBl QyHKIuH. Haubonbpliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBbIM MOKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxaeHne HauOOIbIIero U HAUMEHBIEro 3HA4YeHHUs (QYHKIMH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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