PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblil ypoBeHb»

st ooywaromuxest 10-11 knaccoB



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3paborana Ha ocHoBe denepanbHOro rocyaap-
CTBEHHOT'O 00pa30BaTEIbHOrO CTaHJAApTa CPEAHEro oOIIero oOpa3oBaHHs, C y4ué-
TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEABIBISAEMBIX K MAaTEMATHUYCCKOMY
00pa30BaHUIO, U TPAIULUNA POCCUIMCKOTO 0Opa3zoBaHus. Peanuzanus mporpammsl
oOecreynBaeT OBJIJICHUE KITIOYEBBIMU KOMIIETCHIIMSIMHU, COCTABIISIIOIIMMUA OCHOBY
JUTSL CaMOPa3BUTHSI U HETPEPBIBHOTO 00pa30BaHMsI, 1IEJIOCTHOCTh OOIIEKYJIbTYPHO-
T'0, JUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS TUIHOCTH 00YJIArOIITUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpHH Ha YPOBHE CPEIHETO 001ero oopaso-
BaHUsl OOYCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX M NpPEAMET-
HBIX PE3yJbTaTOB OOYyYEHHS I€OMETPUM B HAINPaBICHUU JUYHOCTHOTO PA3BUTHS
oOyuaromuxcs, GopMUpoBaHus PyHKIIMOHAIBHON MaTeMaTHYEeCKONH IPaMOTHOCTH,
U3YYCHHUS JIPYTUX Y4eOHBIX MUCIHHUIUTNH. PazButre y oOydaromuxcs: MpaBHIbHBIX
IPEJCTaBICHUA O CYIIHOCTH M NPOUCXOKIECHUH T€OMETPUUYECKUX aOCTpaKLIUy,
COOTHOUIEHUH PEAJIbHOTO M HJI€aJIbHOI0, XapaKTepe OTPaKEHUS] MaTeMaTHUYECKOM
HAYKOMW SIBIIGHUH U TIPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPHUH B CHCTEME HayK
U POJIM MaTeMaTHYEeCKOTO MOJEITUPOBAHUS B HAyYHOM TMO3HAHWUA U B TPAKTHKE
croco0CTBYEeT (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCs, & TAKKE Ka-
YECTB MBIIIJICHUS, HEOOXOAUMBIX AJIs aAaNTally B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oO1ero o0pa3zoBaHus, Tak Kak 00€CIeurnBaeT BOBMOXHOCTbh U3YUYEHUsI KaK JUCIU-
IUTMH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (popMHUpyeMOe MPU U3yUYEeHUU OOydYarolUMuUCs MO-
HATUIHBIX OCHOB F'€OMETPHH U MOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPKACHUN B
XOJI€ peUIeHHs] TEOMETPUUYECKUX 3a/1ay, YMEHHUE BbIIBUTaTh U ONpPOBEpPraTrh rumio-
TE3bl HEMOCPEACTBEHHO HWCIONB3YIOTCS TPH PEIIeHWH 3aJad eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAcCTsAX AESITeNbHOCTH uYenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COIMalbHOro ObITHA, (opMa OTpa-
KEHHS OKPY’KAIOIIEro MUpPA, YCIOBUE YCHEIIHOTO TO3HAHMS W aKTHUBHOTO TIPE00-
pa3zoBaHus JAeicTBUTENBHOCTH. OmepupoBaHHE TPOCTPAHCTBEHHBIMH OOpazaMu
O00OBbEeIUHAET pa3Hble BUABI yUeOHOW U TPYJOBOU NEATEIBHOCTH, SIBISIETCS OJHUM
U3 Npo(ecCHOHANIBHO BaKHBIX KayeCTB, MOATOMY akTyajibHa 3aj1ada GopMUpOBa-
HUS Yy 00ydaromuxcsi MPOCTPAHCTBEHHOTO MBIIINICHUST KaK Pa3HOBUIHOCTH 00pa3-



HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKOU
JESATEeTLHOCTH 110 MHOTUM HaITPaBIICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHHs — 00111e00pa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE O0y4a-
IOIUXCSl Yyepe3 obecrneueHne BO3MOKHOCTH MPUOOPETEHUs U MCIOJIb30BaHUs CH-
CTEeMAaTUYECKUX T€OMETPUYECKHUX 3HAHUW U EeUCTBUH, CIEIU(PUUHBIX TE€OMETPUH,
BO3MOXXHOCTH YCIICITHOTO MPOJOKEHHUS 00pa3oBaHUs IO CHEHUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAHBIM HUCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma no reomeTpun Ha 0a30BOM YpOBHE IMpeAHa3HayYeHa I 00yya-
IOIIUXCSl CPEHEeW WIKOJbI, HE HMCHBITHIBABIINX 3HAYMTENbHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOTO 001mIero oopasoBanusi. Takum oOpa3om, oOydaromuecs Ha Oa-
30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTHUECKUE YMEHHsI, CBSI3aHHBIE CO
crenupUKoil TeOMETpUN U HEOOXOAUMBbIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOXHOCTh U3YUUTh T€OMETPHUIO Oojiee r1yboKo, ec-
J¥ B JATbHEHIIEM BO3ZHUKHET HEOOXOIUMOCTh B TECOMETPUUICCKUX 3HAHUSAX B TIPO-
(dhecCHOHAIBHOU JIESITEIIbHOCTH.

JlocTrxeHHe e OCBOSHUSI IPOrpaMMbl 00ECTICUNBACTCS PEIICHUEM COOT-
BETCTBYIOIIUX 3ada4. [I[puopuTeTHHIMU 3ajja4aMu OCBOEHUSI Kypca «['eomeTrpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opmMupoBaHHE TIPEACTABICHHS O TCOMETPUH KaK YaCTH MUPOBOU KYJIBTY-

pBI M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOITIM MHPOM;

e (opmMupoBaHuEe NpEACTAaBICHUS O MHOTOTPAaHHUKAX W TeJlaX BpalleHUs

KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHMe yMEHHsI paclio3HaBaTh Ha YEPTEKaX, MOJCIAX M B peajb-
HOM MHUpPE MHOTOTPAHHUKH U TeJa BPAICHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHs ONMEPUPOBATH OCHOBHBIMH IOHSATHSIMH O MHOTO-
TPaHHHUKAX W TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (OpMHpPOBaA-
HUE YMEHUS NPOBOJUTH HECIOKHBIE JIOKA3aTeIIbHBIE PACCYKICHUS B XOJIE
pEIIeHHs] CTEPEOMETPUUYECKUX 3a7a4 U 33/7a4 C MPAKTUYECKUM COJEpIKa-
HUEM;

e pa3BUTHE WHTEIUICKTYyalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydarommx-
Csi, TI0O3HABATEILHON AaKTHBHOCTH, MCCIICIOBATEIHCKUX yYMEHUH, KPUTHY-
HOCTH MBIIIJICHHUS;

e (opmupoBanue ¢GyHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMET-

pUU: YMEHHE Pacro3HaBaTh MPOSBICHUS TCOMETPUUECKHUX MOHATHN, 00h-



€KTOB M 3aKOHOMEPHOCTEW B PEAIBbHBIX JKU3HEHHBIX CUTyalUAX U IMpU
U3YYEHUU APYTUX YU4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3a-
KOHOMEpHOCTEH, (OpMyIUpPOBaTh MX Ha S3bIKE TEOMETPHUH M CO3/1aBaTh
reOMETPUYECKHE MOJECIIN, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUI anIa-
paT JuIsl pEeLICHNs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH
Y OLICHUBATh NOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUH B HAa4yaJle €r0 U3y4EHHUs 33]a4, PEIIacMbIX Ha YPOBHE HHTYUTUBHO-
ro NO3HAaHMs, U ONpeAeNEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MIPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMY-
JUPYET NPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JTaJbHEHIIEMY H3Y-
YEHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
y4aluxcs B Kypce CTepeOMETpUN MPOBOAUTCS 3a CUET PELICHMS 3aJ1ad Ha co3/a-
HUE MPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
obpazamu. Co3ganue obpaza MPOBOAUTCS C ONOPOM Ha HAIIATHOCTb, & ONEPUPO-
BaHUE 00pa3oM — B YCJIOBUSIX OTBJICYEHUS OT HAIJIITHOCTHU, MBICIIEGHHOTO W3MEHe-
HUSl €70 UCXOTHOTO COJIEPKAHUS.

OcHoOBHBIE copaepikaresbHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsMble U TNIOCKOCTH B MPOCTPAaHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpezienigieTcs He TOJbKO M0 COAepX aTelbHbIM JIMHUSAM, HO U 110 ToAaM 00yde-
HUS HA YPOBHE CPEIHEro 001Iero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTaM
OCBOEHUS pabouell mporpaMMbl, paclpeeEHHBIM 110 ToAaM O0y4YeHHs], CTPYKTY-
pPUPOBAHO TaKUM OOpPa30M, YTOOBI OBJIAJIEHUE T€OMETPUUYECKUMHU TMOHATHUSAMHU U
HABBIKAMH OCYILIECTBIISIIOCH MOCIIEIOBATENBHO U MOCTYNATENbHO, C COOMIOACHUEM
NPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAJIKCH B OOIIYIO CH-
CTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUarOMMXCs, paclIupsis U yriryouss e€,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBOoaUTCS 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS cTepeoMeTpuH. Touka, mpsmasi, IIOCKOCTh, IPOCTPaH-
cTBO. [loHsiITHE 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTE-
PEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHoe pacnosokeHrne MpsMbIX B MPOCTPAHCTBE: MEpeceKaromuecs, na-
pajuieNibHbIe U CKpeIMBaroIuecs: npsamelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSMBIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh
TPEX MPAMBIX; NAPATUIEIBHOCTh MPSAMOU U TNIOCKOCTH. YTJIbl C COHAIPABICHHBIMU
CTOpPOHAMH; YTOJI MEXIYy MPSMBIMH B MpOCTpaHCTBE. llapamienbHOCTh IMIIOCKO-
CTEW: TMapaJUIeNbHbIE IIOCKOCTH; CBOMCTBA MapajuieNbHBIX IIOCKocTer. IIpo-
CTeiIINe MPOCTPAaHCTBEHHbIE (DUTYphl HA IUIOCKOCTHU: TETpa’Ap, KyO, mapasiesne-
ITUAIEN; IIOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIAPHBIE MPSMbIC B
MPOCTPAHCTBE, MPSIMbIC MapajliebHble U NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPIECHANKYISIPHOCTH MPSIMOM U TIOCKOCTH, T€OpEeMa O MPsIMOMl MepreH IH-
KYJISIPHOM TIJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY NPSIMOM U IJIOCKOCTBIO;
JBYTPaHHBI YroJl, JUHEWHBIA Yyroia JByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOW 10
MJIOCKOCTH, MPOEKIUs (GUTYphl HA TUIOCKOCTh. [lepneHAnKyAsIpHOCTh MIOCKOCTEH:
MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IUIockocTed. Teopema o TpEX meprneHIuKy-
asipax.

MHoOrorpaHHuKH

[loHnaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasl U
MOJIHasl MOBEPXHOCTh Npu3Mbl. [lapannenenunen, NpsAMOYTOJIbHBIA Mapaylieiaenu-
neqn U ero cpoiictBa. [lupamupaa: n-yroiapHas nmupamMuja, rpaHd U OCHOBaHUE IH-
paMuJibl; OOKOBasi U TOJIHAs TOBEPXHOCTh MUPAMUJIbI, MPaBUIbHAS U yCEUEHHAs
nupaMmuia. DJIEMEHThl MPU3Mbl U TtupaMuibl. [IpaBuiibHbIE MHOTOIPaHHUKH: TIO-
HATHE MPAaBUWJIBHOTO MHOTOTPAHHUKA; MPaBUJIbHAs IPU3Ma U MPaBUIIbHAS TUPaAMHU-
Ja; paBUJIbHAS TPEYTOJIbHAS TMpaMuUa U MPaBUIBHBIN TeTpadap; Kyo. [Ipencras-
JIEHHWE O MPaBWIbHBIX MHOTOTPaHHUKAaX: OKTadJp, AoJAeKa’ap U ukocarap. Ceue-
HUS IPU3MBI U TTUPAMUJIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPAMUIAX, MapajijieienuIieiax, nIpaBuilb-
HBIX MHOTOTpaHHUKAaX.



Brruncnenmne 31€MEHTOB MHOTOTPAaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPSAMON MPU3MBI, TUIONIAIb
OCHOBaHMIi, TeopeMa 0 OOKOBOW MOBEPXHOCTH MNpsiMoi mpu3Msl. [lnomans 0oko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIIATU
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TogoGubie Tema B mpocTpaHcTBe. COOTHOIIECHUS MEXKIY IUIOMIAISIMH TI0-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIJIACC

Tesia Bpalenus

[unuaapuyeckas TOBEPXHOCTh, 00pa3yrouue MUIMHAPUYECKON MOBEPXHO-
CTH, OCb IWJIMHIPUYECKONW MOBEpPXHOCTH. [{umuHap: ocHOBaHuUs M OOKOBas IoO-
BEPXHOCTb, 00pa3yrolas U OCh; IIOIAAb OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oCHOBaHUE U BepIlMHA, 00pa3yrolasi
M OCh; TUIONIA b OOKOBOW M MOJIHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yto-
I[UE U BBICOTA; OCHOBAaHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TMaMeTp; IIoMaas MOBEpXHOCTH cheprl. B3a-
UMHOE pacrojoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunauu ten BpallleHHsI 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBII 0K0J10 cpepbl; cepa, BMcaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJIBHOTO Mapajuieienuiena u cieAcTBus u3 He€. O0BEM UIUHIIpA, KOHY-
ca. O6BEM mapa u miomaab chepsl.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOILICHUS] MEXIY IUIOIIAIIMHU T0-
BEpXHOCTEN, 00bEMaMH MOJOOHBIX TET.

Ceuenus mumHapa (MapayjIebHO U TIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapajuielbHOE OCHOBAHUIO M MPOXOJIAIIEe Yepe3 BEPIINHY), CEUSHUS TIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, CBSI3aHHBIX C MPUMEHE-
HUEM MPABUJI JCUCTBUM C BeKTOpamu. [IpssmoyronbHas cucrema KOOpJAMHAT B MPO-
crtpancTBe. Koopnunarel Bektopa. I[lpocreimme 3amaum B KOOpAMHATaX. YTOJ
MeXy BekTopamMu. CKaJsIpHOE NPOU3BEICHHE BEKTOPOB. BbluncieHue yrioB
MEXK]ly MPSMBIMH U IIIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO MTPU PELICHUN
r€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOTO mpeamera «Ma-
TEMAaTUKa» XapaKTepU3YyIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIECTBA, MPEACTABICHUEM O MaTeMaTH-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYDP, SBJICHUMU, MPOIEIYP
IpaKJaHCKOT0 o0IIecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMU U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHMCKUX MAaT€MaTUKOB U POCCUMCKONM MaTEMaTUYECKOM MIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoia; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHHUSI, STUYECKOT0 MOBEJCHHUS, CBA3aHHOTO C IIpaKTH4e-
CKHM NPUMEHEHHEM JIOCTHKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHHUEM
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, PEIICHHH, pacCyXJICHUH; BOCIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIIeKTaM Pa3JINuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B UHTE-
pecax 30poBOTO U 0e30macHOTO o0pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO (3I0POBOE NMHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT-
IpIXa, peryjsipHas (pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznu4HbBIM cepam mpodecCHOHATBFHON ACSITEIBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM W e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC IJIaHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO Ha TIPO-



TSOKEHUW BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHIE-
CKHX 3aJla4 MaTeMaTUIECKON HAPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO SKOJOTHYECKON KYJIbTYphI, IOHUMAHHEM BIIHSHHUS CO-
IIUaTbHO-3KOHOMHUYECKHUX IPOIIECCOB HAa COCTOSHUE MPHUPOAHOW M COIMAIBLHOM
CpeIlbl, OCO3HAHUEM TJIOOAIBHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM; OpUeHTa-
el Ha MPUMEHEHWE MAaTeMAaTHYeCKUX 3HAHWUW JUIsl PeIIeHUs 3a7ad B 00JacTH
OKpYXKaromel cpejpl, IIaHWPOBAHUS IMOCTYIKOB M OIEHKH WX BO3MOJKHBIX I10-
CJICJICTBHH JIJIS1 OKPY KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4ie-
CKOM HayKH Kak c(epbl 4eJIOBEUECKOMN JCATEILHOCTH, ITANOB €€ pa3BUTHUS U 3HA-
YUMOCTH JUISl Pa3BUTHS IIUBWIM3ALIMK; OBJIQJCHUEM S3bIKOM MAaTeMaTHKH M MaTe-
MaTHYECKON KyJbTYpOH KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTB-
JISTh TIPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIRHOCTh HMHINBUIYAIBHO U B TPYII-
Ie.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematnka» XapaKTepU3YIOTCSI OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEb-
HbIMU OeliCMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU OUCMBUSIMU, YHUBED-
CATIbHLIMU Pe2YIAMUBHBIMU OeUCNBUSIMU.

1) YVnusepcanvhvie noznasamenvhsle oeticmsus, obecneuusarom Gopmupo-
8anue 6aA308bIX KOZHUMUBHBIX NPOYECCO8 00y Yaroumuxcs (0c6oeHue mMemooos no-
3HAHUS OKpYJHCalowe20 Mupa, npumeHeHue J102U4ecKux, ucciedo8amenbCkux one-
payuil, ymeHuti pabomams ¢ uHgpopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpE/ICIICHNS TTOHSATUH; YCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH-
buKkaim, OCHOBaHUA 11 0000IIEHHS] U CPaBHEHUS, KPUTEPUH TPOBOIU-
MOTO aHaJIN3a;

e BOCIPUHUMATDH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEP-
JTUTEBHBIC U OTPULIATEIIbHBIC, CIUHUYIHBIC, YACTHBIC U 00IIKE; YCIOBHBIE;

e BBIABIISITH MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPE-
yus B (haKTax, TaHHBIX, HAOFOJICHUIX M YTBEPKICHUSX; TIpe/jIaratb Kpu-
TEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN M TIPOTUBOPEUNI;



e JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITFOUCHHH 110 aHATIOTHH;

e TPOBOAMUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIe-
HUN (TIpsSIMbIE U OT MPOTUBHOIO), BBICTpAUBATh apryMEHTAIUIO, MPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbBIOMpaTh croco0 pemieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pelleHus1, BEIOUpaTh Haubosee MOIXOIAIIUN ¢ YUETOM CaMOCTO-
ATEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHU-
pOBaTh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOAMWTH CAMOCTOATEIHHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIIEI0BA-
HUE 10 YCTaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, siBie-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaMH, SIBICHUS-
MU, TIPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO pe3yjIbTaTaM
POBEAEHHOTO HAOMIONECHUS, UCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U IS PEIICHUS 3a4a4u;

e BBIOMpaTh MHPOPMALUIO M3 UCTOYHHUKOB PA3JIMYHBIX THUIIOB, aHAIMU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIEHUBATHh HAAEKHOCTH MH(GOPMAIMH IO CAMOCTOSITEIHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMyHUKamueHwle Oelicmausl, obecneuusaom cghopmu-

POBAHHOCb COYUAILHBIX HABLIKOE 00YUaAOUJUXCAL.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKJEHUS B COOTBETCTBHU C YCJIOBHSI-
MU ¥ TEJIIMH OOIIEHHUS, SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY
pelIeHus 3a1a9, KOMMEHTHPOBATH TIOJYYSHHBINA Pe3yJIbTarT;

B X0/ie 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOI TEMBI,
poOJIeMBI, peIlaeMOi 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMOCTABIISITh CBOU CYXKICHUS C CY)KICHUSIMHU JPYTUX Y4aCTHU-
KOB JHiaJiora, OOHAPYKUBATh Pa3JIMIME W CXOJCTBO IO3UIIHNA; B KOPPEKT-
HOU opMe HopMyTHpOBaThH pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTABIIATh PE3YJIbTAThl PEIICHUS 3a/a4yM, YKCIICPUMEHTA, HCCIICI0Ba-
HUSI, TPOEKTA; CAMOCTOSTEILHO BRIOUPATh OPMAT BBICTYILICHHS C YYETOM
3aJ1a4 IPe3CHTAIMA U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHHu4YeCcTBO:

NOHMMATh M MCHOJIb30BaTh MPEUMYLIECTBA KOMAaHIHON M HHIMBHUIYasb-
HOW paboThI IPU pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESTEIbHOCTH, MJIaHUPOBATh OPraHU3allMI0 COBMECTHOWU paboThl, pacrpe-
JeNSTh BUIBI padOT, TOTOBApUBATHCS, OOCYKIATh MPOLIECC U PE3YJIbTaT
paboThI; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ LITYPMbI» U UHbBIE); BBINOJIHATH CBOIO 4acTh pabOThl U KOOP-
JUHUPOBAaTh CBOW JIEWCTBUS C JIPYTMMH YJE€HAMU KOMAaHIbI, OLICHHBATh
Ka4ueCTBO CBOETO BKJIajia B OOIIMN MPOAYKT MO KPUTEPHUAM, CPOPMYITUPO-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvie pezynamueHwle Oetlicmsus, obecneyusarom @Gopmuposa-

HUE CMbICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUS 3a]1aui, BBIOUPATh CIIOCOO PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apry-
MEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUMN C yUETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATEIIBHOM pe(ICKCHHU KaK OCO3HAHUS COBEpIIa-
€MbIX JICUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB; BIIAJIETh
crocobamMu caMOIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTa pele-
HHUSI MAaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUU 3a]a-
YU, BHOCUTh KOPPEKTUBBI B JICSITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEIIb-
CTB, JJAHHBIX, HAMJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ILIEJIM U YCIOBUSM, OOBSICHIThH MPHU-
YWHBI JOCTHKECHUS WIN HEAOCTUKECHUS PE3YIbTATOB JESITEIbHOCTH, HAXO-
JUTH OIIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPH PELICHUH T'€0-
METPUYECKHUX 3a]ad.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTs B3aMMHOE pacroiOKEHUE NMPSAMBIX U IUIOCKOCTEH B Mpo-
CTPaHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPAaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMHU: MHOTOTPAHHMK, BBIITYKJIBIM M HEBBITYKJIBIM MHO-
TrOrpaHHUK, AIEMEHTHl MHOTOIPAHHHKA, IPABUIIBHBIA MHOTOI'PaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IUpamMuaa; Mnpusma, mps-
MOYTOJIbHBIN Napajuienenunen, Kyo).

KnaccuguimpoBaTs MHOTOIpaHHUKH, BBIOMpas OCHOBAHUS sl Kilaccu(uka-
MU (BBIMYKJIBIE U HEBBITYKJIbIE MHOTOTPAHHUKU; MPAaBHIIbHBIE MHOTOI'PAHHUKHU;
IpsIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CTpouTh ce4eHHs] MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOC-
HbI€) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

Pemarsb 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, IPUMEHSS W3BECTHBIE aHATUTHYECKUE METOMBI IPU PELICHUM CTaH-
JApTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXIY IBYMs TOY-
KaMH, OT TOYKH JI0 MPSIMOMN, OT TOYKH JI0 MIJIOCKOCTH, MEXAY CKPEUIMBAIOIIUMHUCS
PSMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3iam Win
QITOpPUTMAaM, IPUMEHSSI W3BECTHBIE aHATMUTHYECKHE METOMBI MPU PEIIEHUH CTaH-
JApTHBIX MaTeMaTHYECKUX 3a/1ad Ha BBIYMCIICHHUE YIJIOB MEXAY CKpEUIUMBAOIIM-
MUCS TPSIMBIMH, MEXAY NPSIMOU M IMJIOCKOCTBIO, MEXK]Y IJIOCKOCTSIMU, IBYTIpaH-
HBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (DOPMYIT; BBIYUCISATh COOTHOIIEHUSI MEXY IJIOMIAIs-
MU MTOBEPXHOCTEHN, 00BEMaMU TOJI0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIIUMIO O TIPO-
CTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekKax U pHU-
CYHKax.

[TpumensTs reomerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUECKUX 3a-
Jlay, MPEANoJararlinX HECKOJIBKO I1aroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

[IpumeHsATh mpoCTEWIINE IPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U HKH3-
HU, PaCIlO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHWS Ha IPAKTHUKE: AaHAJIU3UPOBATh PEAIbHBIE
CUTYallMM U NPUMEHATHh U3yYEHHBIE TIOHATHS B IIPOLIECCE MTOMCKA PELICHUS MaTe-
MaTUYECKA CPOPMYIHPOBAHHON MPOOIEMBI, MOACIUPOBATh PEAIbHBIE CUTYyalluu
Ha SI3bIKE TEOMETPUU, HUCCIIEI0BATH MIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEeM, ammapara ajreOpbl; pemarb MpakTUYeCKHe 3a-
Ja4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJINYHH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: IIIMHIPUIECKAsE TTOBEPXHOCTh, 00pa3yrolue 1u-
JUHAPUYECKONW TOBEPXHOCTH; IMWJIMHIP; KOHWMYECKas MOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacrio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Borauciste 00bEMBI U TJIOMIAM TTOBEPXHOCTEH TN BpalleHUs, FTEOMETpUY e-
CKHX T€Jl C TpUMEHEHUEM (PopMyII.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BITUCAHHBIN B chepy W ONMHUCaH-
HBI 0KOJI0 cpephl; chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHUS] MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMU
MOTO0HBIX TE.

N300pakath u3ydaembple (PUTYpHl OT PYKH M C IPUMEHCHUEM TPOCTHIX Yep-
TEXKHBIX HHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BuI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPO-
CTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U pHU-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NEUCTBUS CIOXKEHUST BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHO-
KEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHU 00JIaIAt0T.

[TpuMeHsATh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTO-
paMu, CKaJsipHOE MPOU3BEIACHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIAHAPHBIC BEK-
TOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEJCHHE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPAMHU, CKAJIIPHOE MPOU3BEJCHHUE, PACKIIaAbIBaTh BEKTOP MO JABYM HEKOJUIM-
HEapHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTs reoMerpuueckrue (akThl sl PEIICHUS CTEPEOMETPUUECKUX 3a-
Ja4, TPEINoaraloliiX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBUS MPUMEHCHHS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmars 3aaun Ha MO0Ka3aTENbCTBO MATEMATHUYECKHX OTHOLICHHH M HAXOX-
JICHHE TFeOMETPUUECKUX BEJIMYUH MO0 00pas3laM WU aJropuTMaM, IPUMEHSs W3-
BECTHBIE METO/IbI NIPU PELICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3a]1a4.

[IpumeHaTs nOpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a]1ad.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3-
HU, pacliO3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpumeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTYaIliu W MPUMEHITh U3yYCHHBIC TTOHITHS B MPOIIECCE TTOUCKA PEIICHUS MaTe-
MaTHYeCKH CPOPMYTUPOBAHHOM MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CUTYaIlUU
Ha s3bIKE TEOMETPHUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C UCIOJIBE30BAHNEM T'e0-
METPUYECKUX MOHATUN M TEOpeM, ammapaTa aiareOpbl; pelaTh MpakTUYecKue 3a-
Jlaui, CBSI3aHHBIE C HAX0XJACHUEM F€OMETPUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cUucTeEMAaTH3allUs 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOHATUS CTEPEOMETPHUHU:
TOYKA, IpsiMasi, INIOCKOCTh, MIPO-
ctpancTBo. [IpaBuna nzobpaxeHus Ha | bubmmoreka [JOK
PUCYHKAX: U300paxeHHs IMIIOCKOCTEH, https://m.edsoo.ru/aecc77cd
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka
[lonsTHA: nepecekaronecs MIOCKo-
bubnunoreka LIOK
CTH, IIepeceKaroluecs npsamas u 1
https://m.edsoo.ru/2d8a9¢99
IJIOCKOCTh
[TonsATHA: nepecekaronmecs MI0CKo-
CTH, IIepEeCeKaroIIuecs npsamas u 1 brbmmorexa [TOK
’ https://m.edsoo.ru/db685¢73
IJIOCKOCTh
3HaKOMCTBO C MHOT'OTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha | bubmuoreka [IOK
pUCYHKaX, Ha IPOEKIIUOHHBIX YepTe- https://m.edsoo.ru/a63959%d
Kax
HavaneHbie cBeieHus o0 Kyoe u nupa-
o A3BE ore 1 bubmuoreka [JOK
MUJIE, UX Pa3BEPTKU U MOJICTIH.
i p p https://m.edsoo.ru/b30dff38
CeueHurst MHOTOTPAaHHUKOB
HavansHbie cBeieHUs 0 KyOe U mupa- | bubnmnorexa [JOK

MHUIC, UX pa3BépTKI/I 1 MOACIIHN.

https://m.edsoo.ru/3d8ffd32




Ceuenus MHOI'OI'PaHHUKOB

[TousiTue 00 aKCHOMATHYECKOM I10-

CTBC

7 CTPOECHHUH CTEPEOMETPUU: AKCUOMBI bubmmorexa LIOK
P P puH: https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHE 06 AKCHOMATHUYECKOM TI0-
8 CTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [IOK
P p pHH: https://m.eds00.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 06 aKCHOMATHYECKOM TI0-
9 CTPOCHUU CTEPEOMETPUH: AKCUOMBI bubmmorexa [IOK
p P PHH: https://m.eds00.ru/65¢6b106
CTEPEOMETPHUU U CICACTBUS U3 HUX
[TonsTre 06 akcCMOMaTHYECKOM T0-
bubnuoreka [{OK
10 CTPOECHUH CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CICACTBUS U3 HUX
B3anMHoe pacnonoxeHue npsmbIx B
1 MIPOCTPAHCTBE: MepeceKarolumecs, mna- bubmmoreka [JOK
paJuIeabHbIE U CKPEIUBAIOIIAECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKO-
12 CTEH B IPOCTPAHCTBE: MAPAIIJIEIbHbIE bubmuorexa [IOK
NIpsIMBIE B IIPOCTPAHCTBE; Iapallieiib- https://m.edsoo.ru/93ad36b3
HOCTB TPEX MPSAMBIX
[TapannensHOCTh IPSIMBIX U TUIOCKO-
13 crei B mpoctpancTie: [lapaiutens brbmmorexa [IOK
p TE) - ap https://m.edsoo.ru/ee1d19b9
HOCTb IIPSIMOM U MIIOCKOCTH
14 VYTIIBI ¢ COHANpaBIeHHBIMU bubnmnoreka [JOK
CTOpPOHaMH https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B IPOCTPAH- bubnmnorexa [JOK

https://m.edsoo.ru/fe733862




16 VYron Mexay NpsMbIMHU B IPOCTPaH- bubnuorexa [JOK
CTBE https://m.edsoo.ru/2935a9a0

17 [TapanienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajuielibHbIE TIOCKOCTU https://m.edsoo.ru/2e18f255

18 CaolicTBa napajuiesIbHbIX IJIOCKOCTEH bubmmorexa [IOK

https://m.edsoo.ru/e504d656
[Ipocreitmue npocTpaHcTBEHHBIE PU-
19 ryl;m Ha HHOCKECTI/IIpTeTpaC)I[p, Kyg bubmmorexa [IOK
https://m.edsoo.ru/4a28dc02
napajuieJenumnes
. bubnuorexa [IOK
20 Hoetpoertne cetermi https://m.edsoo.ru/1d434d0f
. bubnnorexa [JOK

21 Hoctpoerne ceuernit https://m.edsoo.ru/ec26fe5d
Kontposnbnas padora mo teme "[ps-

” MBbIE U IJIOCKOCTU B MMPOCTPAHCTBE. Bbu6motreka [JOK
[TapamiensHOCTb IPSMBIX U https://m.edsoo.ru/9a0a%56
IJI0CKOCTEN"

[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJ'I(I:CKOCTI/II}ll'Ieplj'IeH)II/IKyIJ)'IHpHHe nps- brbmmorexa [TOK
https://m.edsoo.ru/b19f6a5d
MBbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIE U TEPIIEHIH- bubmuoreka [IOK
KYJISIpHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHbIE U TIEPIIEHIN- bubmuoreka [IOK
KYJISIpHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHAuKyIIpHOCTH Ipsi- bu6muoreka [JOK
MOU U IUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHuKyISpHOCTH Mpsi- bubmuoteka [IOK

MOH ¥ TUTOCKOCTH

https://m.edsoo.ru/79165d15




Teopema o mpsMOH NEePIICHANKYIISIP-

bub6nmoreka [IOK

28
HOH IIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsiMOii TepHIEH AUKYIISIP- bubmmoreka [JOK
HOH INIOCKOCTH https://m.edsoo.ru/bd3745£8
30 Teopema 0 IpsAMOM NEPIIECHIUKYIISIP- bubnmnoreka HOK
HOH IIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnienmuKyIsp 1 HaKJIOHHEIC: pac-
31 CTOI;IHI/IC oT Zoqll)cn 0 HHOCKOCTIf ac bubmorexa [OK
f[ P https://m.edsoo.ru/33¢c477d3
CTOSIHUE OT MPSIMOH JI0 TUIOCKOCTH
IlepniennuKyIIsip U HaKJIOHHEIE: pac-
32 CTOIZIHI/IG oT Zoqin 0 HJ'IOCKOCTIf ac bubmorexa [IOK
'E[ P https://m.edsoo.ru/66fefadd
CTOSIHUE OT MPSIMOM /10 MIIOCKOCTH
IlepnenauKyIsip 1 HaKJIOHHEIC: pac-
33 CTOIZIHI/IG oT ZO‘III)(I/I 0 HJ'IOCKOCTIf ac bubmorexa [IOK
'E[ P https://m.edsoo.ru/a5b7b8e3
CTOSIHUE OT MPSIMOM /10 MITIOCKOCTH
IleprenauKyIsip 1 HaKJIOHHEIC: pac-
34 CTOIZIHI/IG oT Zoqim 0 Hnocxocnf ac bubmmorexa HOK
f[ P https://m.edsoo.ru/dbee22bc
CTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubnnorexa [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnmnoreka [HOK
JIBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroi bubnmnoreka [HOK
IBYTPAHHOIO yIia https://m.edsoo.ru/c7c777ed
[lepneHANKYIIPHOCTD MIOCKOCTCH:
38 I £3Ha1< neynefl HKYJISIPHOCTH JIB bubmorexa LHOK
P up FHKYID ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
39 [leprieHAMKYAAPHOCTD IUIOCKOCTEM: bubnmnorexa [JOK




MpU3HAK NEPHEHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

https://m.edsoo.ru/ed9e2a8e

40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa LIOK
& https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o TpEX neprneHANKyIsIpax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIIApax bubmorexa HOK
https://m.edsoo.ru/91246736
KonTponbHas paborta mo temam
44 "[leprieHAUKYASAPHOCTD NPAMBIX U bubanorexa [JOK
wiockocteil" u "Yribel Mexay npsi- https://m.edsoo.ru/5b971ef3
MBIMU U TUIOCKOCTSMH"
[loHsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
45 2JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYK- bubmuoreka [IOK
JIBIE ¥ HEBBITYKJIBIE MHOTOTpaHHHUKH, https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipu3ma: n-yronbHast npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsMast U bubnmnoreka [HOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U MOJI- https://m.edsoo.ru/b4ad63ad
Has MOBEPXHOCTb MPU3MBI
47 [Tapannenenunen, npaMOyTroJIbHBIN bubnuotexa [JOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupammuiaa,
43 TPpaHU U OCHOBaHWE MTUPaMHUIBI; OOKO- but6mmoreka [IOK

Basl U MOJIHASI TOBEPXHOCTh NTUpPaMU-
JIbl; IPABWJIbHAS U YCEUEHHAS NTUpa-

https://m.edsoo.ru/fblcd0as




MUIa
[IpaBunbHbIE MHOTOTPAaHHUKU: TTOHS-

THUC IIPAaBHUIJIIBHOT'O MHOI'OI'PaHHHKA,
IIpaBUJIbHAA IIpU3Ma U IIpaBUJIbHAsA

bubnunoreka LIOK

¥ nUupamMua; NpaBuilbHas TPEYrojabHast https://m.edso0o.ru/074c8865
MMpaMuUJa U IPABUIIbHBIA TETPa’dIp;

KyO
[IpeacraBnenue o MpaBUIbHBIX MHO-

50 rorpaHHUKAax: OKTa’ap, J0AEKadAp U bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
HUKOCA3IP.
CummeTpusi B IPOCTPAHCTBE: CUM-
METpPHsl OTHOCUTEIIEHO TOYKH, MPS-

51 MOM, IIJIOCKOCTH. DJIEMEHTHI bubnunoreka LIOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuiejenumneax, npaBuibHbIX
MHOT'OTPaHHUKAX

57 Brrunciienne 31eMEeHTOB MHOTOTpaH- bubmuorexa [IOK
HUKOB: p€Opa, AMaroHau, yIibl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MIPSIMOM MpPH3-

53 MBI, TJIOIIA/Ib OCHOBAHHUI, TEOpEMA O bubmiorexa LOK

. N https://m.edsoo.ru/37d84157
OOKOBOI TOBEPXHOCTH MPSMOM MPU3-
MBI
[Tmomaas 60KOBOI MOBEPXHOCTH H

54 ITOBEPXHOCTH MPABUIILHON TUPAMU- bu6muoreka [JOK
JIbI, TEOpEMa O TIIOMAIH OOKOBOM IMO- https://m.edsoo.ru/5603e30b
BEPXHOCTH YCEYEHHOU NMUPAMHUIBI

55 KonTponbnas padora no teme "MHo- bubmuoteka [IOK

rorpaHHuKu”

https://m.edsoo.ru/a95f5c04




bubnmoreka [IOK

56 11 0 0016
OHATHE 0D OOBEME https://m.edsoo.ru/7ad0020b
bubnunoreka LIOK
57 O0Bé a
DM THPAMIAB! hitps://m.edsoo.ru/235171b3
bubnunoreka LIOK
58 O0né
HOM THPAMHUIBL https://m.edsoo.ru/f47dfefd
bubnunoreka LIOK
59 O0né
HOM THPAMHIBE https://m.edsoo.ru/79¢10312
. bubnuoreka [{OK
60 006
HEM TTHPAMIIBL https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI bubmorexa HOK
https://m.edsoo.ru/79853608
bubnuoreka [IOK
) .
6 O6bém npusMel https://m.edsoo.ru/1e053890
bubnuoreka [IOK
63 OO0Bé
DM TPHIMBL https://m.edsoo.ru/482d3f51
64 KonTponbnas padota no teme "O0b- bubmuoreka [IOK
€MbI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHme, 06001IeHNE CHCTEeMAaTH-
65 3anus 3HaHuH. [locTpoeHue ceueHmit bubnuorexa [IOK
1 ' p https://m.edsoo.ru/098bedad
B MHOTOTpaHHHUKE
[ToBTOpEeHme, 06001IeHNE CHCTEMAaTH-
3anus 3HaHWW. Beruncienue paccros-
66 HUW: MKy IByMs TOUKaMHU, OT TOY- bubnunorexa LIOK
KU JI0 IPSIMOM, OT TOYKH J10 TIIIOCKO- https://m.edsoo.ru/f7792ba9
CTH, MEXTy CKPEIINBAIOIIUMUCS
MPSIMBIMA
b K
67 HToroBasi KOHTpOJIbHASA paboTa nomotexa LO

https://m.edsoo.ru/b9146bc0




[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH -
3alus 3HaHUW. Beluucienue yrios:

68 MEXy CKPEIIUBAIOIUMUCS MPSAMBI- | bubnuoreka [JOK
MH, MEXIY IIPSMOH U TUIOCKOCTHIO, https://m.edsoo.ru/56765e8b
JBYTPAaHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 63

I'PAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: 1ieHTp, paguyc, 1ua-
1 Mg’)l“ p HJIOH_IEIJ,)I[B HOBI; EHOCZI/I che 1 buGnuorexa [IOK
P P https://m.edsoo.ru/0341bc2b
pBI
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxenue cdepsl, mapa Ha | bubanorexa [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15f72
Hunuaapudeckas MoBEPXHOCTb, 00-

4 pasyrolye HUINHIPUIECKON T10- 1 bubmmnoreka HOK
BEPXHOCTH, OCh LIWIIMHAPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubnmnoreka [HOK
Ioab OOKOBOW U MOJIHOMN TO- https://m.edsoo.ru/188f6216
BEPXHOCTH
N3o0pakenue mumMHapa Ha TUIOC-
koctu. Pa3BépTra numuuapa. Cede-

6 HUS MHIMHIPA (TJIOCKOCTBIO, T1a 1 bubmmorexa TIOK

8 P ’ https://m.edsoo.ru/016e25¢eb
paIeNbHOM WM MEePIIEHIUKYIISP-
HOM OCH LUJIMHJPA)
bu6muoreka [JOK
7 Konnueckas moBepxHoOCTh, 00pasy- 1 1

https://m.edsoo.ru/c94ba09b




IOIIME€ KOHMYECKOU MOBEPXHOCTH,
OChb Y BEpIINHA KOHUYECKOM 1O-
BEPXHOCTH

Konyc: ocHOBaHue U BepiuHa, 00-

bu6nmoreka [IOK

MOBEpXHOCTEH, 00BEMaMu 0100~

8 : 0 I
PAsYIOTHAT H OCD, IIOMAAL DOROBOU https://m.edsoo.ru/897dd3b2
Y TIOJTHOM MTOBEPXHOCTH
VY ceuéHHBII KOHYC: 00pa3yIolue U

9 BBICOTA; OCHOBa:mI u gOKzI:aH o buGnuorexa [IOK

’ https://m.edsoo.ru/1468bab3
BEPXHOCTh
N300paxkeHne KOHyca Ha IJI0CKO-
ctu. Pa3Béprka konyca. CeueHus
10 KOHYCa (TJIOCKOCTHIO, Mapasuiesib bubmorexa [IOK

“y - 11ap https://m.edsoo.ru/Obde1be8
HOM OCHOBAHUIO, U INIOCKOCTHIO,
MPOXO/ISIICH Yepe3 BEPIINHY)

1 KoMOuHamwst Ten BpameHus: ¥ MHO- bubmmoreka [JOK
TOIpaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BucaHHasi B MHOTO bubmmorexa LIOK

pbl; cOepa, https://m.edsoo.ru/0b136158
T'PaHHUK WM B TEJIO BpaIlCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIC bu6mmoreka IIOK
CBOMCTBA 00BEMOB Tell https://m.edsoo.ru/26a03fb7

bu6mmoteka IIOK

14 O0BéM 1IMIHHApa, KOHYCa

HHITHIAPA, KOHY https://m.edsoo.ru/5513d87b
bub6mmorexa [IOK

15 O0BEM 1mapa " mwiomans chepsl

P A, chep https://m.edsoo.ru/d189bde2
IToxoOHBIE TEIa B IPOCTPAHCTBE.
poctp but6mmoreka [IOK
16 CooTHoIeHNs MEX 1y IIOIASIMHU

https://m.edsoo.ru/810cf1leb




HBIX TCJI

Konrponsnas pabora mo remam

bubnunorexa LIOK

17
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha III0CKOCTH U B IIPO- bubmuoreka [JOK
CTpPaHCTBE https://m.edsoo.ru/5caefclb

19 CnoxxeHue ¥ BRIYUTaHHUE BEKTOPOB bubmmorexa [JOK

P https://m.edsoo.ru/23f4f089
bu6nmoreka [IOK

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0

MHOIKCHHE BeKTOpa Ha JHe https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM He-
21 KOMIUIaHApHBIM BekTopam. [IpaBuiio bubmmorexa [IOK
p pam. Lip https://m.edsoo.ru/a28fd74e
napajuiesenuneaa
Pewrenue 3anauy, cBsA3aHHBIX € IPU-
. . bubnuoreka [{OK
22 MEHEHHEM IPaBUJI JEHCTBUMN C BEK-
https://m.edsoo.ru/5a827900
TOpamu
KoopanHaTHO-BEKTOPHBII METO]T
23 Il I/Ip CLIEHUN FCOMC’II“D WYECKUX 3a brbmmorexa [TOK
prp p https://m.edsoo.ru/d3alfe30
naq
[IpssMoyronbHas cucTeMa KOOpIH-

24 HaT B ipocTpaHcTBe. KoopanHaTel bubnmnoreka [HOK
BekTopa. [Ipocreimue 3agaum B Ko- https://m.edso00.ru/48db7058
OpJMHAaTax

)5 VYron mexnay Bektopamu. Ckramsip- bubmuorexa [IOK
HOE MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brruucnenue yrioB Mexay IpsiMbl- bubnmnoreka [JOK
MU U IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e

7 Konrtponsnas padora no reme "Bek- bu6muoreka [JOK

TOPbI U KOOPAWHATEI B IPOCTPAH-

https://m.edsoo.ru/77¢22fc5




cTBe"

[ToBTOpenue, 0000IIEHNE U CHCTE-
Maruzanus 3HaHui. OCHOBHbBIC (HH-

bubnunorexa LIOK

28
T'yphl, (paKThl, TEOPEMBI Kypca Iijia- https://m.edsoo.ru/1780baSd
HUMETPHUHU
[ToBTOpenue, 0000IIEHNE U CHCTE-
29 Matu3zanus 3HaHuid. OCHOBHEIC (Pu- bubmmoreka [JOK
T'yphl, (paKThl, TEOPEMBI Kypca Iijia- https://m.edsoo.ru/078cd184
HUMETPUHU
[ToBTOpenue, 0000IIEHNE U CHCTE-
30 MaTH3amus 3HaHUW. 3a7a49u TJIaHA bubmorexa [IOK
B s https://m.edsoo.ru/7491efe
METPHH U METOJIbI UX PEIICHUS
[ToBTOpenue, 0000IIEHNE U CHCTE-
31 MaTH3amus 3HaHUW. 3a7a49u TJIaHA bubmorexa HOK
I e https://m.edsoo.ru/4dffda97
METPHH U METOJIbI UX PEIICHUS
IToBTOpenue, o0o0IIEHNE U CHCTE-
3 MaTu3aius 3HaHui. OCHOBHBIE (PU- bubnunorexa LIOK
I'ypbl, (DaKThl, TEOPEMBI Kypca CTe- https://m.edsoo.ru/74b2ad91
peoMeTpun
bu6nunorexa LIOK
33 Hrtorosast KOHTpoOJIbHAs paboTa
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 06001IEHNE U CHUCTe- bu6nmorexa LIOK

OBUIEE KOJIMYECTBO YACOB II0O ITPO-

MaTu3aIus 3HaHuM

I'PAMME

https://m.edsoo.ru/f465d10e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OC-
HOBHOM OBPA3OBATEJBHOM ITPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOI 00pa-
HPOBEPIEMOTO ppaTesnnoii NPOrpaMMbl CpeHero oo1ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIICICTBUS U3 HUX MPU PEIICHUHU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHUSAMH: TapaieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaH JABYI'PAaHHOIO YIJia,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIoO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIHLHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccudunupoBare MHOTOTpaHHUKH, BbIOMpAs OCHOBAHUS JJIsl KJIAcCH-
7.8 ¢ukanuu (BBIMYKIIbIE U HEBBITYKJIbIE MHOTOIPAaHHUKH, MTPABHIIbHBIE MHO-
TOTPaHHUKH, MPSMbIE U HAKJIOHHBIC IPU3MBI, TAPAJIJICICTTUIICIbI )
- OnepupoBaTh NOHATHUAMU: CEKYIasl MJIOCKOCTh, CEYEHHE MHOTOIPAaHHHU-
' KOB
210 OOBSCHATH MPUHITUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, UCIIOJb-

3y MCTO/ CIICIOB

7.11

CTpouth cedeHuss MHOTOIPAaHHMKOB METOJOM CIIE/I0B, BBIOJHSATH (BbI-
HOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BU]

CBEpXy, COOKY, CHU3Y



7.12

Pemate 3amaun Ha HAXOXACHUE TE€OMETPHUECCKUX BEIIMYMH IO 00pas3iam
WM QITOpUTMaM, TPUMEHSIsSE W3BECTHBIC AHATUTHUYECKUE METOIbI TpH
pelIeHUU CTaHAAPTHBIX MaTEMaTHYECKUX 3aJlad Ha BBIYMCICHUE PACCTO-
SITHUM MEXAY JBYMS TOYKAMH, OT TOUYKHU JI0 MPSIMOM, OT TOUKH JIO MJIOCKO-

CTHU, MCXKIY CKPCIINBAOIIUMHUCA IIPAMBIMUA

7.13

Pemare 3a1aun Ha HaXO0XIEHHE I'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aNrOpuTMaM, INPUMEHSsS W3BECTHBIE AHAIMTHYECKUE METOABI IPHU
pELICHUU CTaHJAPTHBIX MATEMATHYECKUX 3a1ad Ha BBIYKMCIICHHE YITIOB
MEXKIy CKPEILIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruncnsate 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3-
Ma, TUPAMHJIA) C TIPUMEHEHUEM (HOPMYII, BEIYHUCIISATH COOTHOIICHUS MEXK-

Iy TUIOHIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOAOOHBIX MHOTOTPAHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUS B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPBI
W3BnekaTs, peoOpa3oBbIBaTh U UHTEPIIPETUPOBATh HH(OPMALIHIO O IIPO-
CTPAaHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4epTe-

KaxX U pUCYHKax

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI AJIs1 peICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpearnojJararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NPpUMCHCHUS 3aJIaHbI B SIBHOM (bOpMe

[IpuMeHATH mpocCTEHIIMEe NIPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, pACIIO3HABATH NPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

11 KIIACC

[IpuMeHATh MOTyYeHHbIE 3HAHUS HA MTPAKTHKE: aHAIM3UPOBATh pPeabHbIE
CUTYalluul U NPUMEHATh U3y4YEHHbIE MOHSITHUS B MPOIECCE MOUCKA pellie-
HUS MaTeMaTh4yecku chopMyIUpOBaHHOMN MpoOsieMbl, MOAETUPOBATh pe-
aJIbHBIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIE0BATh TOCTPOSHHbIE MO-
JIEJIA C UCIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUN M TEOPEM, almapara
anreOppl, peuiarb MPAaKTHYECKHE 3ajjaud, CBSI3aHHBIE C HAXOXJIECHUEM

TCOMCTPHUICCKUX BCIININH



Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa-

NpoBepsieMoro N
30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero o0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsI TIOBEPXHOCTH, 00pa3yrolne
61 WIMHIPAYECKON TOBEPXHOCTH, MHIUHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yronire KOHUYECKON MOBEPXHOCTH, KOHYC, cpepuyeckas MoBepx-
HOCTH
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHITH CITOCOOBI TTOTyYEHUS TEIl BPAIICHUS
6.4 KrnaccudunupoBaTs B3auMHOE pactoiokeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHITHIMH: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BbI-
6.5 COTa CerMeHTa, UIapOBOM CJION, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIa-
POBOTO CJIOs, IIIAPOBO CEKTOP
6.6 Bbruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH TeNl BpallleHus, TeoMeT-
' PUYECKHX TEIl C PUMEHEHUEM POpMYIT
OnepupoBaTh MOHITUSIMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONU-
6.7 CaHHBIA OKOJO cdepsl, cepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHus
63 BBIMHCHATE COOTHOIICHUS MEXAY IUIOMAIASIMH MOBEPXHOCTEH W 00BE-
' MaMU MOJOOHBIX Tell
6.9 N3o0paxaTh nzydaemble QUTYPHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInoHATE (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00B-
6.10 EMHBIX (puUryp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TENl Bpallle-
HUS
W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYCCKHX (QHUTypax, MPEJICTABICHHYIO Ha
YepTekax U pUCYHKaxX
[TpuMeHsTh TeoMeTpuUYecKrue (PAKTBI IS PEIICHHUS CTEPEOMETPUICCKHIX
6.12 3aj1a4, MPEIIONIATaloIInX HECKOJIBKO MIArOB PENIEHUS, €CIIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIOMHATE JEHCTBHS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U




YMHOXXEHUS BEKTOpa Ha YUCI0, OOBSICHITh, KAKUMHU CBOWCTBAMH OHH 00-

JIAJAI0T

6.15

[TpuMeHsTh paBUIIO NapajuIeenuIe a Npy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAECKApPTOBbl KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YO MeXAY BEKTOPAaMH, CKaJIIPHOE IIPOU3BEIECHHUE BEKTOPOB, KOJUIMHE-

APHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI
HaXOI[I/ITL CYMMY BCKTOPOB M ITPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BECACHUC, PACKIAAbIBATL BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMNHAT

6.19

Pemrats HpOCTGﬁHIPIG TCOMCTPHUICCKUC 3aa4 Ha MPHUMCHCHUC BCKTOP-

HO-KOOPpAWHATHOI'O MCTO1a

6.20

6.21

Pemrate 3amaum Ha [OOKa3aTEILCTBO MAaTEMaTHUCCKHUX OTHOIICHHUM H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06paauaM HJIK aJITOPpUTMaMm,
IMPUMCHAA U3BCCTHBIC MCTOJbI ITPHU PCIICHUM CTAHAAPTHBIX MATCMAaTUYC-

CKHX 3aaa4

IIpuMeHATh mpocCTEHIIME NIPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKHU3HHU, paCliO3HaBaTh MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHsATh MOJTy4YEHHbIE 3HAHMSA HA NPAKTUKE: AHAJIU3UPOBATH peallb-
HbI€ CUTYallUd U MPUMEHSTh M3y4eHHbIE MOHSATHS B IpPOIECCE MOMCKa
pelIeHnss MaTeMaTu4ecku c(hOpMYIHMPOBAHHOM MPOOJIeMBbl, MOIETUPO-
BaTh peajbHbIE CUTYaIlMHU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh MOCTPOEH-
HbIE€ MOJENIN C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUNH U TEOPEM,
anmnapara anreOpsl, perarb IpakKTHUYECKUE 3a/1a4uM, CBA3aHHbBIE C HAXOXK-

JACHUCM I'€OMCTPHUYCCKUX BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHoBHbIE NTOHATHS cTepeoMeTpuu. Touka, npsimMas, INI0CKOCTh, IPOCTpaHcTBO. 11o-
HATHE 00 aKCMOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPHM: aKCHOMBI CTEPEOMETPUHN U

CIICACTBHUA U3 HUX

B3auMHoOe pacroioxeHue MpsiMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECs, 1apalIeib-
HbIE M CKpeluBaromuecs npsmsele. [lapamienbHOCTh NPsMBIX U INIOCKOCTEH B MPO-
CTPaHCTBE: MMapAJLIEIbHBIC IPSIMBIC B IIPOCTPAHCTBE, NAPAJUICIIBHOCTD TPEX NMPSAMBIX,
[apaJUIEJIbHOCTD MPSAMOM M IUIOCKOCTH. YTIUIBI C COHAIIPABJIEHHBIMH CTOPOHAMH,
YIOJ MEXAY IPSAMBIMU B IIPOCTpaHCTBE. [lapamiesbHOCTh IIOCKOCTEN: Napaljieb-
Hbl€ IUIOCKOCTH, CBOWCTBA HapajliesibHbIX IulockocTeil. IIpocreifmme mpoctpan-
CTBEHHBIC (PUTYPHI HA IJIOCKOCTH: TETPa’p, KyO, MapajulesienuIes, HOCTPOSHUE ce-

YEeHUU

7.3

7.4

[TepnieHAUKYIAPHOCTD MPSAMOW M IUIOCKOCTH: NEPHEHAUKYISIPHBIE NPSAMBIE B MPO-
CTPaHCTBE, MpsIMble MapajljielIbHbIE U MEPNEeHIUKYISIpPHbIE K IMJIOCKOCTH, IMPHU3HAK
NEPINEHIUKYIIPHOCTU IPSIMOM U TNIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY MPSAMOM M IUIOCKOCTHIO, ABYIPaH-
HBII YToJl, JMHEHHBIA YroJ IByrpaHHoro yria. [leprneHaukynsp u HakJIOHHBIE: pac-
CTOSIHME OT TOYKHU JO TUIOCKOCTH, PACCTOSIHME OT MPSIMOW J0 TUIOCKOCTH, IMPOEKIUs
¢Gurypsl Ha MIOCKOCTh. IlepneHIuKyIIPHOCTD MIIOCKOCTEN: MPU3HAK MEPIEeHUKY-

JSIPHOCTH JIBYX IIocKocTeil. Teopema o Tpéx neprneHauKyspax

IloHsATHE MHOIOTpaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'DAaHHHKA, BBIIYKIIbIE U He-
BBIIIYKJIBIE MHOTOTPAaHHMKH, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenuren, mpsMOYToJIbHBIN MMapauIeIICITNAIIE T
u ero ceorcrsa. [Iupamuna: n-yrojibHas nupamuia, 'paHd U OCHOBaHUE ITUPAMU/IBI,
OOKOBas M MOJIHAA TOBEPXHOCTh MUPAMU/bI, IPaBUIbHAS U yCeUEHHAsl MUpaMua.
OneMeHTHI IPU3MbI U TupaMuel. [IpaBuibHBIE MHOTOIPAHHUKH: TTOHATUE TIPABUIIb-

HOI'0O MHOT'OI'paHHHKA, IIpaBUWJIbHAA IMPU3Ma W MpaBUJIbHAA IMHUPaMHJa, IIpaBUJIbHAA




TpeyrojibHas MUpaMuAa U IpaBWIBHBIN TeTpasap, KyO. IlpencraBnenue o npaBuib-
HBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAeKa’Ap U ukocayapyrue CedeHus NpusMbl U

IMUpaMUu bl

7.5

CI/IMMeTpI/IH B IIPOCTPaHCTBE: CUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKO-
CTH. JEMCHTHI CUMMCTPUHU B IMHUpaMUIAdX, IapalICJICHUuIiCaax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Beruucnenue seMeHTOB MHOTOTpaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomane 6o-
KOBOW ITOBEPXHOCTHU U IOJIHOW ITOBEPXHOCTH NPSMOM IIPU3MBI, IUIOLIAb OCHOBAHHUI,
TeopeMa 0 OOKOBOM HMOBEPXHOCTU HPAMON Mpu3Mbl. Ilnomans 60KOBOM MOBEpXHO-
CTH U IIOBEPXHOCTH NPABWJIBHOM IMPAMHUJIBI, TEOPEMA O IUIOLIAAU YCEYEHHOM Nupa-

Mubl. [Tonarue 06 00bEMe. OOBEM MUpPaMUIbI, PU3MBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAAsIMHU HOBerHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMEHT COAEePKAHUSA

I'eomerpus

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONW TOBEPXHOCTHU, OCh
HWIMHIPUYECKON TOBEepXHOCTH. LlMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCT,
oOpa3yromias U oCh, TUIOIaAb OOKOBOW U MTOJIHOW TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHME W BepIIWHA, 0Opasyromias U OCh,

MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paauyc, IuaMerTp, MIONAaaAb NOBEPXHOCTH cdepbl. BzanMuoe
pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib
cdepbl

N300pakeHue Tes BpalieHust Ha MII0CKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOuHnanuu e BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMCAaHHBIA OKO-
10 cdepsl, chepa, BNUCaHHASS B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 06 00bEME mpsi-
MOYTOJIFHOTO Tapajuiesenunena u cieactsust u3 He€. OObEM IMIIMHAPA, KOHYCA.

O06BEM mapa u riomazb chepbt

6.7

HO,[[06HLIC TCJIa B IMPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIOMaasAMUu IMOBCPXHO-



crel, 00bEMaMu IMOTOOHBIX TE

6.8

6.9

6.10

Ceuenus nunuHapa (mapauieIbHO U MEPHEHAUKYIISIPHO OCH), CEUYeHHUs KOHyca (Ia-

paJlIENIbHOE OCHOBAHUIO U IIPOXOAIIEE UEPE3 BEPILIUHY), CEUEHUS 11apa

Bexktop Ha miockoctd M B mpocTpaHcTBe. CII0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. PasnoxeHune BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napannenenunena. Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHHU-

€M IpaBWI IEUCTBUM C BEKTOpAMH

[IpsimoyronbHasi cuctemMa KoopAuHat B npoctpaHcTBe. Koopaunats! BekTopa. [Ipo-
cTedilne 3a7auu B KOOpJAMHATaX. YToJI MeX1y BekTopamu. CKalsipHOe MpOou3Beie-
HUE BEKTOpPOB. BbluuciaeHue yriioB Mexay MNOpSIMbIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUS K PE-
3VJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPO-
T'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/iHero od1ero oopaso-
BaHMS

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHA 3a/ay,
yMeHue GopMyIUpOBaTh U OMEPUPOBATH MOHATHIMHU: OINpEAeTICHHE, aK-
CHUOMa, TEOPEMA, CIIEACTBHE, CBOMCTBO, NIPU3HAK, J10KAa3aTEIbCTBO, PaB-
HOCHUJIbHBIE (DOPMYITUPOBKH;, MPUMEHATh UX; YMEHHE (POPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IMPUMEPHI U
KOHTPIIPUMEPBHI, UCIOJIB30BaTh METOJ MaTeMaTHUYeCKONH HMHIYKIUU; MPO-
BOAWUTL AOKA3aTCIbHBIC PACCYXIACHUA IPHU PCHICHUH 3aaad, OUCHHUBATH
JIOTUYECKYIO0 MPAaBUIBHOCTh PAcCYXJIEHUI; YMEHUE ONEpUpOBATh MOHS-
TUAMU MHOXKCCTBO, IIOAMHOXKECTBO, OIICpallMi HAJl MHOKCCTBAMU, YMC-
HUE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jisi OMHCAHUS
PCAJIBHBIX IPOUCCCOB U SIBJICHUHN U IIpr pCUICHWU 3a4a4, B TOM YHCJIC U3
IPYTUX y4eOHBIX MPEAMETOB; YMEHHUE ONEpPUPOBATH MOHITUSIMH: rpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 3a/aBaTh U
OMHCHIBATh Tpadbl pa3NTUYHBIMU CIIOCOOAMH; HMCIOIB30BaTh rpadbl Npu

pelIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C palMOHAJIBHBIM IOKAa3aTeleM, CTeNeHb C JEUCTBUTEIbHBIM IOKa3aTe-
JeM, Jorapudm 4ucia, CHHYC, KOCHHYC M TQHT'€HC IPOU3BOJIBHOTO YHUC-
J1a, OCTAaTOK 10 MOJYJIIO, PAlMOHAIIBHOE YHUCII0, UPPALIMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPAJIbHBIX, LIEJbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YU-
cell; YMEHHUE HUCIOb30BaTh MPU3HAKK JIEIMMOCTH, HAUMEHBIINH 00LIHii
JeNuTeNb U HauMeHblllee olliee KpaTHoe, anroputMm EBkmuaa mpu pe-
IIEHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHU MO3ULUOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBIMOJIHATH BBIUMCICHUE 3HAYEHHUI U rpeoOpa3oBa-
HUS BBIP@KEHUH CO CTENeHsAMHU U JorapudmMamu, npeodpa3oBaHus Apoo-
HO-pallMOHAJbHBIX BBIPAXKEHUN; YMEHHE ONEpUpPOBATh MOHATUSMU: IO-

CJII€A0BATCIIbHOCTD, apH(bMeTquCKaﬂ nporpeccusa, recoMeTpuiIcCKas mpo-



rpeccusi, 06CKOHEYHO YOBIBAIOIIasi TEOMETPHUECKAs IIPOTPECCHs]; YMEHHE
3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyi; yMEHHE OINEpUPOBATH MOHSATHIMHU: KOMILICKCHOE YHUCIIO, CO-
NPsDKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYJIh M apryMEHT KOMIUIEKCHOTO
yucia, opMma 3aucu KOMILICKCHBIX YHcel (TeOMEeTpHUYEecKasi, TPUTOHO-
METpHUYECKasi M anreOpanyueckas); yMeTh MPOU3BOANTh apU(PMETHUCCKUE
JEHCTBUSL C KOMIUICKCHBIMU YHCIIAMH; MPUBOAUTH MPUMEPHI HCIOIB30-
BaHUsI KOMIUICKCHBIX YHCEN; ONEPUPOBATh MOHATUSAMU: MaTpuia 2x2 u

3X3, OIpeCACIIMTCIIb MaTPHUILIbI, I‘COMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIEC, UPPALUOHAIBHBIE,
NoKa3aTeJbHbIC, CTENEeHHBIC, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE OIEPUPOBATH IOHATH-
SAMHU: TOXKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE, Hepa-
BEHCTBO, CUCTEMAa YPaBHEHUII M HEPABEHCTB, PaBHOCWJIBHOCTb YypaBHE-
HUM, HEPABEHCTB U CUCTEM; YMEHUE pellaTh YpaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C ITOMOULIBIO PA3JIMYHBIX NMPUEMOB; PELIaTh YPABHEHMsI, HEpa-
BEHCTBAa M CHCTEMbl C IApaMeTPOM; NPUMEHATh YpaBHEHHS, HEPAaBEH-
CTBA, UX CUCTEMBI JUIs PEIICHUSI MaTEMaTU4YECKUX 3a7a4d U 3aJad U3 pas-

JIMYHBIX 00J1aCTe HayKu U pealbHON KU3HU

YMeHue onepupoBaTh MOHATUAMU: (PYHKIHS, YETHOCTh (PYHKIUH, TIEpU-
OJIMYHOCTh (DYHKIIMM, OTPAaHUUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DyHK-
MU, JKCTpeMyM (QYHKIUM, HauOoJsblllee W HauMEHbIIEEe 3HaueHUs
(GYHKLINMU Ha IPOMEKYTKE, HENpepbIBHAs (DYHKIMS, aCUMITOTHI rpaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuil cMbICI MPOU3BOJIHON, MEpBOOOpa3Hasi, ONpeAeIEHHbIA HH-
Terpaji; yMeHHe HaXOAUTh aCUMNOTOTHI Ipaduka (yHKIMH; YMEHHE BbI-
YUCJIATH IPOU3BOJHBIE CYMMBI, IIPOU3BEIECHHUS, YACTHOIO U KOMIIO3ULIUH
GyHKIMA, HAXOIUTH YpaBHEHUE KacaTeIbHOU K rpaduKy QPyHKIIUU; yMe-
HUE HaXOAUTh NMPOU3BOIHBIE HIEMEHTAPHBIX (DYHKIIH; yMEHUE UCIOIb-
30BaTh MPOU3BOJHYIO JUISl HcCel0BaHusl (QYHKIUH, HAXOAUTh HAauOOIb-
M€ U HauMEHbIIWE 3HAa4eHUs (QYHKIUI; CTpOUTh rpaduku MHOTOUJIE-
HOB C MCIIOJIb30BaHUEM ammnapara MaTeMaTHYECKOro aHaln3a; MpUMe-
HSATb NPOU3BOJIHYIO JUIsl HAXOXKICHHSI HAWITYYIIETrO PEIICHNs B MPUKIIA[-
HBIX, B TOM YHCJI€ COLUATbHO-IKOHOMUYECKUX U (PU3MUECKUX 3a/adax;
HaXOJUTh TUIOIAAN U 00BEMBI (DUTY C MMOMOIIBIO HHTErpaia; MPUBOIAUTH

IIpUMephl MaTEMATHYECKOr0 MOJEIUPOBAHUS ¢ TTOMOIIbI0 TuddepeHiu-




aJIbHBIX YPABHEHUI

YMeHue onepupoBaTth MOHATHAMU: Tpaduk QyHkIuu, oOpaTHas (HyHK-
s, KOMITO3UIMs (YHKIMN, TUHEHHas (QyHKIMA, KBaJpaTudHas (QyHK-
1usl, paluoHanbHas (QyHKIMs, cTeneHHass (YHKLUsA, TPUTOHOMETpUYe-
ckue (QyHKUIUHU, 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIMH, MTOKa3aTeIb-
Has U Jorapupmuydeckas (QpyHKIUH; YMEHUE CTPOUTH IpaUKu H3ydeH-
HBIX (DYHKIMH, BBINOJHATH NpeoOpa3zoBaHus TrpapukoB (GyHKIMHA, uc-
H0JIb30BaTh IpadUKH JUIsl U3yYEHMs INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHnH 3a7ad U3 JPYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 PealbHOM
KU3HH; BBIpaXaTh (popMyiamMH 3aBHCHMOCTU MEXIY BEIMYMHAMU; HUC-
MOJIb30BaTh CBOMCTBAa M rpaduku (QYHKIUH A7 pELICHUs YpaBHEHHIA,
HEpaBEHCTB M 3aJady C IapaMeTpaMmM; HU300pakaTb Ha KOOPIUHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue peiatb TEKCTOBBIE 3a/1a4M Pa3HBIX THUIIOB (B TOM YHUCIIE HA MPO-
LEHTHI, JOJIM W YacTH, Ha JABM)KEHHE, paboOTy, CTOMMOCTb TOBApOB M
yCIIyT, HAaJIOTH, 3314 U3 00JacTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(buHaHCAMM); COCTABIISITh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CH-
CTEMBI 110 YCJIOBHUIO 33aJa4d, UCCIEJ0BATh MOJYyYEHHOE PEIIEHUE U Olle-
HUBATh MPABJIONOA00HOCTh PE3Y/IbTATOB; YMEHUE MOAEIUPOBATh peasb-
HbIE CUTYallUU Ha SI3bIKE MAaTEMAaTUKU; COCTABIIATH BBIPAXKECHUS, YpaBHE-
HUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBMIO 33Jauu, UCCIEA0BATh I10-
CTpPOEHHBIE MOJIENIN C MCIOJIb30BaHUEM ammapara ajareopbl, HHTEpIpeTH-

pOBaTh MOIY4YEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOoJblllee U HalMEHbIlIee 3HAYEHMs], pa3Max, JUCIepCus, CTaHIapT-
HOE OTKJIOHEHHE YHMCIIOBOr0 Habopa; yMEeHUE U3BJIEKaTh, HHTEPIPETHPO-
BaTh MH(OpPMAIMIO, IPE/ICTABIEHHYIO B TabIUIaX, Ha JUarpaMMax, rpa-
(uKax, OTpaxKarouyr0 CBOMCTBA peabHBIX MPOIECCOB U SIBICHUM; TIPEI-
CTaBIIATh MHPOPMALIMIO C MOMOILBIO TAOJIUI] M JAUArpaMM; MCCIIE0BATh
CTaTHUCTUYECKUE JIJaHHBIE, B TOM 4YHCII€ C NPUMEHEHHEM TIpaduyecKux
METO/IOB M 3JEKTPOHHBIX CPEACTB; TpapUuECcCKH HCCIEI0BATH COBMECT-
HbI€ HAOJIIO/IEHUS C MOMOIIbIO AMAarpaMM pacCceuBaHMs U JIMHEHHOU pe-

rpeccuu

YMeHue oneprupoBarth MOHATHUSAMU: CIYYAUHBIA ONBIT M CIYyYallHOE CO-

ObITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSIT-




HOCTh C HCIOJIb30BaHUEM IpapUUecKrX METOIOB; MPUMEHSTH (HOPMYJIbI
CIIOKCHHSI 1 YMHOXKCHHSI BEPOSATHOCTEH, (DOPMYITy TTOTHOW BEPOSTHOCTH,
dbopmyny bepuymiu, komOuHaTOpHBIE (DAKTBI U (OPMYIIBI; OLICHHBATH
BEPOATHOCTH PEAbHBIX COOBITUW; YMEHHUE OINEPUPOBATH TMOHSTHUSMH:
cilydaiiHasi BEJIMYHMHA, PACHpe/esieHHEe BEPOSTHOCTEH, MaTeMaTHYeCcKOe
OXKUJAHUE, TUCTIEPCUS M CTaHJAPTHOE OTKIOHCHHE CIy4ailHOW BEIWYU-
HBI, QYHKIMH pacnpeesieHus ¥ TUIOTHOCTH PaBHOMEPHOTO, TIOKa3aTeib-
HOTO W HOPMAJILHOTO paclpeiesieHuii; YMEHHE UCIOIb30BaTh CBOKCTBA
W3YUYCHHBIX PacHpe/eliCHH sl PeIICH s 3a1a4; 3HAKOMCTBO C TIOHSTH-
SIMH: 3aKOH OOJIBIIIUX YHCEJ, METOJIbI BEIOOPOYHBIX HUCCIICIOBAHUI; yMe-
HUE MPHUBOAMTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCENl B TPH-
POJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMECHUE OIIEPUPOBATH TOHATHSIMU:
COYeTaHue, MEePECTAaHOBKA, YHUCIIO COYCTAHHU, YHCIIO TIEPECTaHOBOK; Ou-
HOM HbIOTOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIC (DaKThl U PaCCyK-
JICHHS JJIs1 PEIICHUS 3a/1a4; OI[CHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA,
COCTaBIISITh BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETHPOBATH TOTYyYCHHBIN

pe3yibTar

YMeHHEe omnepupoBarh MOHATHAMU: TOYKA, IpsAMasi, IUIOCKOCTb, IIPO-
CTPaHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJa, IUNIOCKUM YroJl, JABYTPaHHBINA
YroJI, TPEXTPAHHBIN yroJl, CKPEIMBAIOIINECS IIPSAMBIE, 1apAJIJIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh MPAMBIX U HJ'[OCKOCTGI\/'I, yYrojia MeExay HnpAaMbIMU,
YTOJ MEXAY IPSAMOU U INIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSAMHU, pacCTo-
SAHUEC OT TOYKHU OO0 INJIIOCKOCTH, paCCTOAHUC MCKIY IPAMBIMHU, PACCTOSIHUC
MEXIY IJIOCKOCTSMU; YMEHHME HCIIOIb30BaTh IPU PELICHUU 3a]a4 HU3Y-
YCHHBbIC q)aKTBI U TCOPCMBEI INNIAHUMETPHUH, YMCHHUEC OLCHHUBATL Pa3sMCpPhbI
00BEKTOB OKPYXAIOIIEro MUPA; CTPOUTh MAaTEMAaTUYECKUE MOJIEIH C IO-
MOIIBIO TEOMCTPUICCKUX MOHSTUH U BCJIMYHH, p€IIATh CBA3aAHHBIC C HU-

MU INPAKTUYICCKHUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYpBI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, mapajuieNienumnena, npusmMa, nupamuaa, Gurypa u moBepxXHOCTh Bpa-
HIeHUs, MWIMHAP, KOHYC, map, cdepa, miomanb cepsl, iomaas mo-
BEPXHOCTH MUPAMUJbI, TPU3MBbI, KOHYCa, IUIUHAPA, 00bEM Kyba, Tps-
MOYT'OJIBHOTO HapaJuIeNIeNnIea, MUpaMuabl, IPU3MBI, UIHHAPA, KOHY-
ca, Imapa, pa3BEpTka MOBEPXHOCTH, CEUCHUS KOHYCa U LUJIMH]Ipa, Tapa-

JICJIBHBIC OCHU WJIM OCHOBAHHIO, CCUHCHUC IIapa, IJIOCKOCTh, Kacarouasacs




11

12

cdepsl, HUIMHIPA, KOHYCA; YMEHHUE CTPOUTh CEYECHHE MHOTIOIPaHHUKA,
n300pakaTh MHOTOTPaHHUKHU, (UTYPHI U TIOBEPXHOCTH BpAILEHUs, UX Ce-
YEHUS, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHUE IIPUMeE-
HSTh CBOWCTBA T€OMETPHUYECKUX (PUTYp, caMOCTOSITEIBHO (HOPMYIHPO-
BaTh OIpeAeNeHUs U3y4aeMbIX (DUTYp, BBIABUTATH THIIOTE3HI O CBOMCTBAX
U TPU3HAKaX TeOMETpUUYEeCKHX (huryp, 000CHOBBIBATH WIIM ONPOBEPIaTh
UX; YMEHHE MPOBOJUTH KiaccupuKauio GUryp Mo pa3iuyHbIM IpHU3Ha-

KaM, BBIIIOJIHATH HGO6XOI[I/IMBIe JOINOJTHUTCIIbHBIC TTIOCTPOCHU A

YMeHue onepupoBaTh NOHATHUAMU: JIBUKEHHE B IPOCTPAHCTBE, Hapal-
JIeNbHBIA NEPEeHOC, CUMMETPUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBO-
poT, peoOpa3oBaHue MOAOOHs, MOJA0OHBIE (PUTYPHI; YMEHHE paclo3Ha-
BaTh paBHbIC U MOAOOHBIE (PUTYpPBI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE,
apXUTEKTYype; UCII0JIb30BaTh TEOMETPUUECKUE OTHOLIEHUS MIPH PEILICHUN
3ajjay; HAXOAMUTh I€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, IUIOLIAb,
00BEM) MpU pelIeHnH 3a/1a4 U3 IPYruX y4eOHBIX IIPEIMETOB U U3 peajb-
HOW JKM3HU; YMEHHE BBIYMCIATH N€OMETPUYECKHE BEIMYMHBI (AJIUHA,
yroJi, IiIoma b, 00bEM, IUIONIAlb TOBEPXHOCTH), UCIIOJB3YSl U3yUEHHBIE
(GbopMynbl U METOABI, B TOM 4YHCJE: IUIOLIA]b MOBEPXHOCTH MUPAMHUJIBL,
MPU3MBI, KOHYCa, IMIIMH/IPA, TUIOMAab chephl, 00bEM Kyba, MpsIMOYToih-
HOTO Mapajuienenunena, TMpaMuabl, TPU3Mbl, LUIMHIpPA, KOHYyca, IIapa;
YMEHHE HaXOUTh OTHOIIEHNE 00BEMOB OJOOHBIX (pUTYp

YMeHue oneprupoBaTh NOHATUSAMU: NPSIMOYTOJbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YUCIIO, pa3jioKeHHe BeKTopa 1o 0asucy, cka-
JSIPHOE IIPOU3BENIEHUE, BEKTOPHOE MPOU3BEIEHHUE, YIOJ MEXKIY BEKTO-
pamH; YMEHHUE HUCIOJb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METON IJIf

pelmiCHus TCOMETPUUCCKHUX 3a/iad U 3aa4 APYyIrux y‘le6HBIX npeaMeTOB
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YMeHne BbIOMpATh MOIXOIANIMNA METO IS PeIIeHUs 3aJa4yu; TOHNMa-
HUE 3HAYUMOCTH MAaTeMaTUKU B U3y4YEHUU MPHUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUI; YMEHHE pacno3HaBaTh MPOSBICHHE 3aKOHOB Ma-
TEMaTUKUA B UCKYCCTBE, YMEHUE MPUBOAHUTH MPUMEPHl MaTeMaTHYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panyonanbnele yncna. OOBIKHOBEHHBIE M AECATHYHBIE OPOOU, MPOLEHTHI, OEcKo-
' HEUYHBIC IEPUOTUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH cremenu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCUHYC U TaHT€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaH-
' TEHC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuuynble U HaTypaJlbHbIE JOrapHUPpMbI

JleiicTBuTenpHble yncaa. ApupMeTHYecKue ornepaluuu ¢ JeWCTBUTENbHBIMU YHCIa-
1.7 Mu. [lpuOnmxEHHbIE BBIYMCICHUS, NpPaBUJIa OKPYIJIEHUS, NPUKHUIKA M OLIEHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeobpaszoBanue BrIpaxeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUW W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

2.11

Matpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. Yétneie u Heu€éTHbIe GyHKUMU. [lepruogmueckue GpyHKIIHI
Ob6nacTp omnpeeneHuss 1 MHOXKeCTBO 3HaueHui QpyHkiuu. Hymmn ¢pynkuuun. [Ipome-
39 KYTKH 3HAKOIOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (yHKLIMU. MakCUMyMbl U
' MUHUMYMBI QyHKInMU. Haubonpiee n HauMeHblee 3HaUYeHHE (DYHKIIMUA HA MIPOMeE-
KYTKE
33 CreneHHas (QyHKIMsS C HaTypaJbHBIM M LEJIBIM MoKa3areneM. E€ cBolicTBa u rpa-
' ¢ux. CoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
16 Touku pazpsiBa. AcuMOTOTH rpadukoB GyHkuuid. CBoiicTBa (YHKIUI, HEMIPEPbIB-
' HBIX Ha OTpE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKLINH
[TpuMeHeHrne NPOU3BOIHONW K MCCIIENOBAaHUIO (DYHKIMH HA MOHOTOHHOCTb U 3IKC-
4.2 TpeMyMbl. HaxokneHne HauOOJbIIEr0 M HAaUMEHBLIETO0 3HA4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS



7.5

Koopaunatsl u BEKTOpBI




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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