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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U MPEIMETOB T'yMaHUTApHOIO LHKIIA.
[TockonpKy  JIOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOLUMUCS TOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb U ONPOBEPraTh TUIOTE3bl HEMOCPEIACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lady €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaau.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «I'eomerpush» Ha yrmyOaéHHOM
YpOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOydYaromuXcsl MpH
U3y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIEeHCTBUH,
cen(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(EeCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

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

paciMpeHne MpeACTaBICHUs] O TEOMETPUH KaK YaCTH MHPOBOU KyJIbTYpHI H
¢dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHrE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIIMX MaTeMaTHYE€CKHX MOJEINSIX, MO3BOJISIONIMX OIUCHIBAaTh U HM3ydyaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHHWE MOHATUIHOIO amnmapara 1o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMupoOBaHrE YMEHUs paclio3HABATh HA YEPTEXKAX, MOJACIAX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMupOBaHHE NMOHMMaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEOpHil, (OpMHUpOBaHWE MOHMMAHHUS POJU AKCHOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellieHusl, YMEHHUSI MX MPUMEHSThb, MPOBOJIUTH IOKAa3aTEJIbHbIE PACCYKICHUS B
XO/JI€ peUICHHs] CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MIPAKTUUECKUM COJEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yJarONIMXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJIbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYEHHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpKATEIBLHBIMU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 wmaccax sBmsaworcs: «lIpsAMble W IUIOCKOCTH B MPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM YpOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpKaTEIbHbIM JUHHUAM Yy4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUI  pacmpenenserci He TOJBKO 110
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 TogaMm oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleiaEHHbIM IO ToAaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiajiucb ~ HEOJHOKpPATHO. OTO MO3BOJISIET  OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU MOHSATHUSIMHU U HaBBIKAMU MOCIIEI0OBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOUXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ysi NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHuuanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHOoe
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro nmpeamera «MaTeMmaTukay;

MNOJATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUsT MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuieJibHble W CKpelmBarouecss npsMble. [Ipu3Haku CKpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIIIETBHOCTD IIPAMOU
U 1uiockocTu. [lapanmienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICNIbHOTO MpOeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMHM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadAp, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIECHINKYIISIPHBIE NPSAMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
[IEPIIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSITHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMeprIeHINKYIIApax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMON U IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTka MHoOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIEINUNET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TIpaHel
MpaBUIbHOW TUpaMuabl. [IpaBuibHbBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



MpaBWIbHAs MHPAaMHIA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO0. IlpencraBieHue o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKA3IP U UKOCADIP.

Beruncienne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MNHUpPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MTUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
MAPAMHUIBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS ¢ BEKTOPAMHU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yycno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpUM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAs IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. Cummetpusi chepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MPU3MBbl, MWIMHAPA, MUpaMuAbl U KoHyca. OOBEM 11apa M 11apoBOTo
CEerMEHTa.

KoMOuHanuy Ten BpamieHuss U MHOTOorpaHHUKOB. [Ipu3ma, BnmcanHas B
MWJINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nono0ubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NIPOXOJAIIME YEpPe3 BEPIINHY), CEUEHUS 1Iapa, METObI TOCTPOEHUS
CEUEHMII: METOJ CJIEIOB, METOJ BHYTPEHHEIr0 MPOEKTHUPOBAHUS, METOJ MEepeHoca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHHUA. [IpsMoyronbpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHars! Bekropa. PasznoxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OOmme cBoiicTBa JBMKCHUH. Buabl JBWKEHUN: TapaUIebHBIA IEpPEHOC,
LIEHTpaJbHAasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
MpOLETyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa))KTaHCKON HUIEHTUYHOCTH, YBAXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKHh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (u3nYecKasi aKTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpyaoBoe BociuTaHueE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JAESITENIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJbTYPhl, TIOHUMAHWE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE TMOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eloBEUECKOW esATeNbHOCTH, 3TamoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBATh CYIIECTBCHHBIN MPHU3HAK KIIacCU(DHUKAINH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHHH 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHHM
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns y4eOHOW 3amaund  (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue JeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TakKe BbIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AABATh IIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘laCTHI/IKOB
Jajora, oOHapy)KUBaTh Pa3Myue M CXOJCTBO TMO3UIIHUKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3adad
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHUH Y4YEOHBIX 3ajady, MPUHUMATh I€Jb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHUS, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiacca o0y4aromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TMPU
pelieHry 3aa4 ¥ MPOBEJACHUU MAaTeMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUSA U3 HUX MHPHU PELICHHUU
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIMOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  IOBEPXHOCTEM  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), FTCOMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTb CHMMETPHH, LEHTP, OChb U INIOCKOCTb CHMMETPUHU
¢uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METOJbI
MIPU PEIICHUH MaTEMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPEOOpPa3OBBIBATH M HWHTEPIPETUPOBATH WH(MOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
4yepTeKax U pUCYHKaXx;

e TMPHUMEHATH TMOJYYEHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallU, MPUMEHSATh HU3YYEHHBIE MOHATUS B
npolecce IOMCKAa pEelIeHUusT MaTeMaTU4ecKH  CcPOpMYyIHpPOBAHHON
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJECHUEM F'€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckoi TMOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHNE C(Hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU Tl
BpaIieHUs ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n3o0paxaTh u3y4daeMble (DUTYpBI, BBINOJHITh (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHE 3319l Ha BBIUYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JI0 TIJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TeJ BpaICHUS TIPH
MapaJJICIbHOM ~ TEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayuieTbHO U MEPIEHIUKYISPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJABI TOCTPOCHUS CEUEHUI: METON CIEJ0B, METO]
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAroB PEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHITh U3YUEHHbBIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEHICHUs
MaTeMaThyecku  cHOpPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pEalIbHBIE CHUTYAllMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUsI 00 OCHOBHBIX AdTalax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriseckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MEPECEeKAIOIINECs TPsMas v TUIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O003Ha4eHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pebpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnenoB 1uisi TOCTPOCHUS CEUYCHUM




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceveHwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh II1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pa3sutus
IUTAHUMETPUH U CTEPEOMETPUN




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpelBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpansHas npoekuus. YToul ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ
MEXY IPSIMbIMU

29

3aaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD NPSIMOM U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapAJUIEIILHOCTH MPSIMOU U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexKe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJienumneaa 1 Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
[P [IEPECEYCHUN IBYX MMapasjIeiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH IPSIMOiL ¢
IBYMS IapaJljebHbIMU IJIOCKOCTSIMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Beruuciienue JUinH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeUIIe e

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEHAUKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX
[lepnieHiuKynsAp 1 HAKJIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MIPSIMYIO

48

[lepniennuKynsp U HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBarOIIUMHUCS
PSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI ONyCTUTP MEPIICHIUKYIISPBHI:




61

CUMMETpHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroa MEXAy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle mockoctu. CBOMCTBA

B3aMMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEN

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema o 1uaroHasu MPSIMOYTOIBLHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke 1 NpUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

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

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpanHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI cPepruyecKoil reoOMeTpHuu:
reo/ie3nyecKue JMHUN Ha 3eMiie
KonrtponbHast padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamMua




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brimykisie MHorOrpannuku. Teopema |
Ditnepa
Brinmykuible MHOTOrpanHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B |
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasmenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B !
MPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1

98 O06006111eHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpAMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEXIy NPSIMbIMH B MHOTOIPaHHUKAX
11 AHanuTHYECKHE METO/Ibl pacuéTa yria |
MEXy INIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 ®dopmyiia pacCTOSHUSA OT TOUYKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H

” MJIOCKOCTH: CTaHAApTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMA O TPEX
MEepHeHIUKYISIpax

24 [TepnienaAuKysipHBIE IPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0INA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOI00US

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

3anaun 00 yABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNienunena

34

[Ipuknagubie 3a1a4n, CBI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEJ ¢ TIOMOIIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpruecKue 3aa4n, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpuuecKue 3aJ1auu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI

WKIIQJHBIC 3a7]a41 TI0 TeME BEMBI

IT "O6

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenne 06bpEMOB. Brruncinenue

PacCTOAHHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBoi UIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHMYECKOU noBepxHocTH. Konyc

51 CeueHune KOHYyca IIOCKOCTBIO,
rapajuieJIbHOMN TIOCKOCTU OCHOBaHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
CrepeoMmeTpuieCcKHe 3a1a4u Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UAITUHIPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[TpuknagHele 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Mpuknanueie 3ana4n mo reme "OO0bEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
momaabio chepsl. COOTHOIIEHUS MEXKTY
IJIOMIAISIMH TTOBEPXHOCTEH U 00BEMaMHU
MOJJOOHBIX Tl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOICTBA JBUKCHUI

82

83

84

Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCTB MPSAMBIX U IIJIOCKOCTEMN
B IIPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekrtops! B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11




89

90

KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHUI:
"OO6beM MHOTOTrpaHHUKA"

Oo6o6maromee nmosTopenue 11 moHsITHH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEn"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHAs paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600mIEeHNE U
CUCTeMaTH3aIHsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeJHero o01ero o0pasoBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELIECHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbII W HEBBIMYKJIbIN
' MHOT'OIPAaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUIIbHBIM MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IHMpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKHM,  BbIOMpass ~ OCHOBAaHHA  JJs
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHLUIIBI IOCTPOSHUS! CEUEHUI MHOTOIPAaHHUKOB, UCIOJIB3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasuam
WIM alNrOpUTMaM, IPHUMEHsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCIICHUE
paccTosHUN MEXIy JABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pemate 3aaun Ha HaXOXICHHWE T'€OMETPHUECKUX BEJIUYMH MO 0Opasnam
713 WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pPELIEHUN CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a7a4 Ha BBIYKMCICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpa) ¢ NMpUMEHEHUEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akKThl U PELUICHUS CTEPEOMETPUUYECKHX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensaTs mpocTediine NpOrpaMMHBIE CPEICTBA U IIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEpHl MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH B Ipupoje M
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATh peajbHbBIC
CUTYalluH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMbI, MOICIHPOBATH PEaIbHBIE
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewiatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEIUYNH
11 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WINHAPUYECKOW TMOBEPXHOCTH, IWIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (UIUHIP, KOHYC, cepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacHoiokeHHe Cephl U INIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBaHNE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIAapOBOM CIJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  MOBEPXHOCTEH TN  BpalleHus,




TeOMETPHUYECKUX TeJI ¢ MPUMEHEHUEM (HopMyI

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIHMCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalllCHUS

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpallleHUs

W3Bnekatb, WHTEPNpPETHPOBaTH M MpPeoOpa3oBbIBATH HMH(POpPMALHIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (GuUrypax, TMpeAcTaBICHHYI0 Ha
YepTeKax U pUCyHKax

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHUA
o0JramaoT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuts cymMy BEKTOpPOB M TNpPOM3BEIEHHE BEKTOpa Ha YHCIO, YTroll
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HaXOXIACHUC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJiropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC NporpaMMHBIC  CpEACTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHEBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHu4ecku cQopMyIUpOBaHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapaTa aareOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUEC, TapalIeIbHbIe
U CKpelmuBarouyecs npsMbsle. [lapamienbHOCTp NpsAMBIX M INIOCKOCTEM B
IIPOCTPAHCTBE: NApaJUIeIbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpocTpaHCTBeE. [lapajienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HNapajUIeNbHBIX IulockocTeil. IIpocreitmune
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MEePHEeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYIPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU JIO TJIOCKOCTH, TPOSKIHs (GUTYPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjienenunesa u
ero csoictBa. Ilupamupa: n-yronbHas nmupamuja, TpaHM U OCHOBAHUE MUPAMUJBL,
OOKOBas W MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YCEUE€HHas MUpaMHJa.
OnemMeHTbl mNpu3Mbl W nupamunabl. [IpaBuiIbHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
NpaBUiIbHAS TPEYroyibHAs MUpaMKJia U MPaBUWIbHBIA TeTpasap, kyO. IIpeacraBinenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

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




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPAaBUJIBHON NMHPAMHUIABI, TEOpeEMa O IUIOLIAJN YCCUYEHHOM IUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM NMTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue HMIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u mrap: neHTp, pamuyc, IuameTp, IIoaab moBepxHoctu cdepol. Bzaumuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu Ten BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU IOBEPXHOCTEM,
o0BEMamMM MOJOOHBIX Tel

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

Bektop Ha miockoctd M B npocTpaHcTBE. CII0OKEHME U BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3aaad, CBI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHas cucTeMa KOOpJAMHAT B TMpocTpaHcTBE. KoopawHaThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
HOHATUSIMHM: MHOXECTBO, IMOJAMHOXXECTBO, OMNEpalMd HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
OIKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U 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 Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONB30BaTh Tpadbl MpU

peHICHUHN 3a1a1

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEeHb HATYPAJbHOUW CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKAa3aTeNeM,
norapudmM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATypPalbHBIX, IETbIX, PAlHUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC MCII0Jb30BaTh NMPU3HAKHU JCIUMOCTH, HauMEHbIITNN O6HII/II71
JIenuTenh W HauMEHblee oO0liee KpaTHOe, anroputMm EBkanaa mpu
pPEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSMH W Jiorapudmamu, mpeoOpazoBaHHs APOOHO-
palioOHaTbHBIX  BBIPAKEHWUH; yMEHHWE  ONEpHpPOBaTh  MOHSATHSAMHU:

noCIea0BaTCIBbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEJOBAaTEIIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOIUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh IOHATHSAMH: pPaLMOHAIbHBIE, WPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBAThH
HNOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIUYHBIX IPUEMOB; pPELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTe HayKu U peallbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMHA, SKCTpeMyM (DYHKITMU, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIUSA, aCUMIITOTHI Ipaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUMCIATh  NPOM3BOJHBIE  CYMMBI, TNPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUJIEHOB C HCIOJIb30BAaHHWEM ammnapara MaTeMaTHYecKOIo
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAaxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOoOduTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUIH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKLWH, MOKa3zaTelbHas H
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ad W3 JAPYrHX Y4eOHBIX NPEIMETOB W 3a/ad U3 peallbHOU
KU3HHM; BbIpaXaThb (HOpMyJaMH 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JAacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEIOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJCIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HCIOJIb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO HabOpa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0IMILaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLIECCOB U SBJIEHUH; MPEACTABIATh
UHGOpPMALMI0O C TOMOIIbIO TabaWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MpPUMEHEHHEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpauuecKy Mcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I$I; YMCHHUEC BBIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOTHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH PEAIBbHBIX COOBITHH; YMEHHE OIEpUPOBATh
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHHUH,
YHUCJIO  NEPeCTaHOBOK;, OmHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
NEePHEHAUKYJISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroi MEXAy IpsSMbIMU,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHMK, IMPAaBUJIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHCIJIE C MOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢GUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBI MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MMOA00Ws, MOJ00HBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYCCKHE OTHOUICHHUS TPH
pEUIeHUH 3aJady; HaXxOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
iouab, 00bEM) NMpU PEUIeHUH 33134 U3 APYTUX y4yeOHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HU; YMEHHE BBIUUCISATH TCOMETPHYECKHE BEIMYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHBbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpPA, IUIomanb cdepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  NapajUIelieluIeaa, MUPAMUIbL, [PU3MbIL, LIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOASIIAN METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWUM; yMEHHME pACIO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€eMAaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLCHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ palluOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BRIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JTOrapupMHUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

>l ¢ynkuuu. YétHeie u Heu€éTHBIe QyHKUMU. [leprnoguueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU Ha IPOMEXYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI
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