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MHNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBISETCS OTHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHusl, TaK Kak 00ecredrnBaeT
BO3MOXHOCTh M3YUYEHHUS JUCHMIUIMH €CTECTBEHHO-HAYUYHOW HANPaBICHHOCTH U MPEIMETOB TYMAaHUTAPHOTO 1IUKJIA.
[TockonbKy J0THYECKOE MBIILIEHUE, (POpMUpPYyEMOE TP U3yUCHUU 00yHarOIIUMHUCS TOHATUUHBIX OCHOB T€OMETPHH, MPU
JI0KA3aTeJIbCTBE TEOPEM M ITOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUHN TIPY PEIICHUH T€OMETPUUECKUX 3a]1a4, YMECHUE
BBIJIBUTATh U ONPOBEPraTh rMMOTE3bl HEMOCPEACTBEHHO UCTIOJIB3YIOTCS TIPU PEILICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B
YaCTHOCTU (PU3MUECKUX 3a/1a4.

Llens ocBOCHMS IPOrpaMMBbl yaeOHOTO Kypca «I eoMeTpus» Ha yIiIyOJIEéHHOM YPOBHE — pa3BUTHE WHIANBUTYTbHBIX
criocoOHOCTel 00yJarOIMUXCs IPH U3YYSHUH TEOMETPHH, KaK COCTABJISIONIEH TTpeIMeTHON obOnacTn «MaTtemarrnka u
uH(popmaTuka» yepe3 odecrneyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIONBb30BaHMsI 00iee ITyOOKUX Te€OMETPHUECKUX
3HAHUU U IEWCTBUM, CTICIU(DPUUHBIX TEOMETPUHU, U HEOOXOTUMBIX ISl YCIIEITHOTO MPodeCCUOHATFHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCITOJIb30BAaHMEM MaTeMaTHKH.

[IpuopuTeTHBIMU 337ja4aMU Kypca T€OMETPUU Ha YIIIYOJIEHHOM YPOBHE, pACUIUPSIIOUIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOro
YPOBHS, SIBJISIFOTCSA:

pacIIMpeHne MPEACTABICHNS O TEOMETPUH KaK YaCTH MUPOBOH KyJIbTYPBI U (DOPMHUPOBAHNE OCO3HAHUS B3aUMOCBS3HU
TEOMETPUH C OKPYKAIOLIUM MUPOM;

(dhopMHUpOBaHUE TIPEICTABIICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BAKHEHUIITUX MAaTEMAaTHIECKUX MOJIEISIX, TTO3BOISIONITUX
OMKCHIBATH U U3YyYaTh Pa3HbIEC SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHITUMHOTO anmnapara rno paszaeiny «CtepeoMeTpus»
y4eOHOT0 Kypca reOMeTpuu;



CI)OpMHpOBaHI/Ie YMCHU BJIaZICTh OCHOBHBIMHU ITOHATHAMMU O IIPOCTPAHCTBCHHBIX (I)I/Il“yan U X OCHOBHBIMU CBOﬁCTBaMH,
3HAHHUC TCOPCM, (1)OpMy.TI N YMCHHC UX IIPUMCHATHL, YMCHHA JOKA3bIBATH TCOPCMbI U HAXOAUTH HCCTAHAAPTHBIC CITOCOOBI
PCUICHUA 3a1a4,

dbopMHpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJICIIAX U B pEaIbHOM MUPE MHOTOTPAaHHUKHU U TeJa BpAILCHUS,
KOHCTPYHPOBATh T€OMETPUUECKUE MOJICIIH;

(hopMHpOBaHME TOHUMAHUS BO3MOKHOCTH aKCHOMAaTHY€CKOTO TIOCTPOEHUS MATEMAaTUUYECKUX TEOPUH, (POpPMUPOBAHUE
ITIOHMMAaHMS POJIM AKCMOMATUKU IIPU IIPOBENCHUU PACCYKICHUM;

(hopMHpOBaHUE YMEHHUS BIAJIETh METOJIaMHU JJOKA3aTENbCTB U AJITOPUTMOB PEILICHUS, yMEHUS UX IPUMEHATh, IPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXKACHUS B XOJI€ PEIICHHS CTEPEOMETPUUECKHUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COJEPIKAHHUEM,
(dbopMHpOBaHUE TIPEJICTABICHUS O HEOOXOAUMOCTH J1I0KA3aTeNIbCTB MPU 0OOCHOBAHUHM MAaTEMAaTUUYECKUX YTBEPKACHUI U pOJIn
AKCMOMAaTHUKHU B IPOBEJECHUU JEIyKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPILICHCTBOBAHNE MHTEIJIEKTYaIbHBIX U TBOPYECKUX CLIOCOOHOCTEHN 00yUaronuxcsi, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanue GyHKIIMOHATHHOM TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHUH: YMEHHUS PACIiO3HABAThH MIPOSBICHUS
re€OMETPUIECCKUX TOHITHI, 0ObEKTOB U 3aKOHOMEPHOCTEH B PEATbHBIX )KU3HEHHBIX CUTYAIIUSIX U MPU U3YYCHHUH JIPYTUX
y4eOHBIX MPEAMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOJICTTUPOBAHUS PEAJIbHBIX CUTYyaIui, UCCIEAOBaHUS
MMOCTPOEHHBIX MOJEJEN, UHTEPHPETALNU TTOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU cOfepKaTeIbHBIMUA TUHUSAMU yueOHOro Kypca «l'eomerpusi» B 10—11 knaccax siBisitorcs: «IIpsimbie u
IIJIOCKOCTHU B POCTPAHCTBEY», « MHOrorpaHHUKm», «Tena Bpamenus», « BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymuposanHoe Bo DI'OC COO TpeboBaHNE «yMETh ONIEPUPOBATH MOHITUIMMY, PEICBAHTHBIMU T€OMETPHUH Ha
yrryosnéHHOM ypoBHe 00yuyeHust B 10—11 kimaccax, OTHOCUTCSI KO BCEM COAEPKaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a



(hopMHUpOBaHUE JIOTHYECKUX YMEHUHA PACIIPEICAETCS HE TOIBKO IO COACPKATEIbHBIM JIUHUSM, HO | 110 TO1aM OOy4ICHHUS.
Conepxanue o0pa3oBaHus, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibraraM ocBoeHus deaepasibHoN paboueii MporpaMmel,
pacnpeeIEHHBIM 110 To/laM 00y4YeHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUITHATBHBIM
BOIIpOcam o0yyvaromuecs 00pamaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUECKUMHU
MOHSTUSIMU Y HABBIKaMU TOCJIEI0BATEIBHO U MOCTYIATEIBHO, C COOMIONEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIIOYATh B OOIIYIO CUCTEMY F€OMETPUUYECKUX MPE/ICTaBIeHN I 00yUdaroIuXcsi, pacuupsis U yrayousis e€, oopasys
MIPOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexona K 3y4eHUIO T€OMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3/1ath ycioBus 17 AuddepeHuuanum o0ydeHus, MOCTPOCHHS HHANBUAYaIbHBIX 00pa30BaTEIbHBIX IPOrPAMM,
o0ecnednTs ynTyOIEHHOE U3yYeHHE TEOMETPUN KaK COCTaBIAIONIEN ydeOHOro npenMera «MaremaTukay;

MOJITOTOBUTH O0YYAIOIINXCS K TIPOAOHKCHHUIO M3yUYCHUSI MaTEMaTHKH ¢ yI€TOM BeIOOpa OymyIieit mpodeccun, odecrieunBas
MPEEMCTBEHHOCTh MEXIY OOIIKUM U MTPOPEeCCHOHATHHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «l'eomerpusi» Ha yriryonéanom ypoBHe otBonutcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B
Hezeno), B 11 kiacce — 102 vaca (3 yaca B HeJIeNo).

®OPMbI YYETA ITPOI'PAMMBI BOCITMTAHUA

BocnurarensHplil noTeHIuan npeamera «l eoMeTpusdy peanusyercs yepes:

. MIPUBJICYCHUE BHUMAHUS 00YUJaIONUXCS K IICHHOCTHOMY aCTIeKTy M3y4aeMbIX Ha YPOKaXx sIBICHUH, OpTraHU3aIHI0 UX
paboThl ¢ TMOMy4aeMOil Ha YpOKE COIMAILHO 3HAUMMOW WHGOpMAIe — WHUIIMUPOBAHUE €€ OOCYXKICHWS, BBICKA3BIBAHHS
0OyJaroIMMHCs CBOETO MHEHHS 10 €€ TTOBOJTY, BRIPAOOTKH CBOETO K HEH OTHOIICHHS,

. JEMOHCTPALIMI0  OOyYarolIMMCS  MPUMEPOB  OTBETCTBEHHOTO, TIPAKIAHCKOIO  TMOBEAEHUS, MPOSIBICHUS
YeJIOBEKOIIO0US U TOOPOCEPAECUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTEHMS, 3a/1a4 JJIs1 pelIeHUs, TPOOIEMHBIX
CUTYyaIUii /i 00CYKICHHS B KJIACCE;



. NpUMEHEHHE Ha YypOKaxX MHTEPAKTUBHBIX (GOpM pabOThl € OOy4YaIOUIMMHUCS: WHTEIUIEKTyaJbHBIX WP,
CTUMYJIMPYIOLINX TIO3HABATEIbHYI0 MOTHUBAIMIO OOYYaIOIIUXCS; AMCKYCCHUM, KOTOpBIE AT OOYy4YaOUIMMCS BO3MOXKHOCTH
nproOPECTH OMBIT BECHU KOHCTPYKTUBHOTO JIMAJIOra; FPYyMIOBOM pabOThl WM pabOTHI B Mapax, KOTOPbIE ydaT 00y4yarommnxcs
KOMaHTHOW paboTe U B3aUMOIEHCTBUIO C IPYTUMHU 00y4arOIMMUCS;

. VMHUIIMMPOBAHUE W TOMJIEPKKY HCCIIENAOBATEIbCKONM ACATEIBHOCTH OOYyJaromMXCsl B paMKax pealn3alii UMHU
VH/IMBUAYQJIbHBIX M TPYHIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JacT OOyYaroIIMMCSI BO3MOXHOCTh MPHUOOPECTH HABBIK
CaMOCTOSITEJIPHOTO PEIIEHUs] TEOPETUUYECKON MpOOJIEeMbl, HaBbIK T€HEPUPOBaHUSA U O(QOPMIIEHUS] COOCTBEHHBIX HJEH, HABBIK
YBOKUTEIBHOTO OTHOILIEHUSI K YYKUM HJesM, OPOPMIICHHBIM B paboTax [pyrux HCCIEAoBaTeiell, HaBbIK ITYOJIMYHOTO
BBICTYILICHUSA NIEPE] ayJUTOPUEHN, apIYMEHTUPOBAHNS U OTCTAUBAHMS CBOEU TOYKH 3PEHUS.

COAEPXAHUE OBYYEHUA

10 KITACC

IIpsiMmble ¥ MJI0OCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, psiMasi, TNIOCKOCTh, TPOCTPaHCTBO. [ToHATHE 00 aKCHMOMATUYECKOM MOCTPOCHUHN
CTEPEOMETPHUU: aKCUOMbBI CTEPEOMETPHUU U CIIEJCTBUS U3 HUX.

B3anmHoOe pacnonokeHue NpsiMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIUECS, [TAPAJUICIBbHbBIE U CKPEILIHUBAIOIIUECS IIPSAMBIE.
IIpr3Haku ckpemumBarommxcs npsmbix. [lapannenbHOCTh NPAMBIX U IIJIOCKOCTEN B POCTPAHCTBE: NTapaJUIeIIbHBIE NPSMBIE B



MPOCTPAHCTBE, MAPATIETBHOCTh TPEX MPSAMBIX, TAPALIETLHOCTh NPSIMON U MI0CKOCTH. [lapamienbHoe U eHTpalbHOE
IPOEKTUPOBaHuE, n300pakeHue Guryp. OCHOBHbBIE CBOWCTBA NapauIeIbHOTO IpoeKTupoBanus. M3o0paxenue ¢puryp B
napauleIbHON MPOEKIMH. YIVIBI C COHAPABICHHBIMU CTOPOHAMH, YTOJI MEXAY IPSAMBIMU B IIpocTpaHcTBe. [lapamnensHoCTb
MJIOCKOCTEH: MapaienbHble TNIOCKOCTH, CBOMCTBA MapauIeNbHBIX TuIockocTel. [Ipocreiime mpocTpancTBeHHBIE GUTYPHI HA
IJIOCKOCTH: TETPAdIP, MAPAJUICIICIIUIIE], IOCTPOCHUE CEUCHHM.

IleprieHIMKYIAPHOCTD NPAMOU U INIOCKOCTH: NEPIEHAUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE, IIPSMBIE ITapaJUICIIbHBIE U
IIEPIICHIUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK MEPIICHIUKYIAPHOCTHU MIPSMOU U INIOCKOCTH, TEOPEMA O IIPSIMOM
MIEPIICHIUKYISIPHOMN IIIOCKOCTH. OPTOrOHAIIBHOE MPOEKTUPOBAHUE. [IepIeHINKyYAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 110
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 MJIOCKOCTH, MPOEKIU (PUTypbl HA TUIOCKOCTh. [lepneHaAnKyIsspHOCTD MITOCKOCTEH:
IIPU3HAK MEPIICHINKYIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHAUKYIspax.

YIIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U INIOCKOCTHIO, IByIPAaHHBIN YIOJl, TUHEWHBIN YTOJI IBYTPAHHOIO YyIUia.
TpéxrpaHHblil 1 MHOTOTPaHHbIE yITIbl. CBOMCTBA IUNIOCKMX YINIOB MHOTOTPAHHOTO yria. CBOKCTBA INIOCKUX U ABYTPAHHBIX
YITIOB TPEXTPAHHOTO yIia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHoOrorpaHHUKHU

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronsHas npusma, npsmasi 1 HAKJIOHHas MPU3MbI, OOKOBasi U
MOJIHAs NOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsAMOyTOIbHBIN MapaJUISIICHUIIE U €ro cBoKcTBa. Kparuaiimue mytu Ha
MMOBEPXHOCTU MHOTOTpaHHuKa. Teopema Diinepa. [IpocrpancTennas teopema [Tudaropa. [lupamuna: n-yronpHas
nupamua, npaBuiibHasg U yceu€HHast nmupaMuibl. CBoicTBa pEOep 1 OOKOBBIX TpaHel MpaBUIbHONW nupaMusl. [IpaBunbHbIe
MHOTOTPAaHHUKU: MTPAaBWJIbHAS IPU3MA U NPAaBUIIbHAS MUPAMUIA, IPABUIIbHAS TPEYTOJIbHAS MUPAMKIA U TTPABUJIbHBIN
TeTpasap, kyo. [IpencrapineHue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp, JOACKAAP U UKOCAIIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&dpa, nuaroHanu, yrisl. [1nomans 60koBO MOBEPXHOCTH U TOJTHOU
IIOBEPXHOCTHU NPSAMOM NPU3MBI, IJIOLAAb OCHOBaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH HpAMOI npu3Msl. [Inomans 00koBoit
IOBEPXHOCTHU U IIOBEPXHOCTH MPABWIBHON IUPaMUBbI, TEOPEMA O TUIOLIAJAN YCEUEHHON TUPaMUBI.



CI/IMMeTpI/ISI B IIPOCTPAHCTBC. OneMeHTHI CUMMCTPHHU ITPABUJIBHBIX MHOTOI'PAHHUKOB. CI/IMMeTpI/IH B IIPaBUJIbHOM
MHOTI'OI'PaHHHUKC: CUMMCTPUS ITapaAJUICIICIIMIICAd, CUMMCTPUA IIPABUJIBHBIX IIPU3M, CUMMCTPHUA Hp&BHJIBHOI?I IMUpaMHuIabI.

BekTOopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJLIMHEAPHBIE, COHAIIPABIICHHBIE
Y IIPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPaMU: CI0KCHHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha unciio. CBOIMCTBA ClI0KEeHHs BEKTOpoB. CBOKCTBA
YMHOXXEHUS BEKTOpa Ha yucio. [IoHsaTHEe KoMIIIIaHapHbIE BEKTOPBIL. [[pM3HaK KOMILIaHApHOCTH TPEX BEKTOPOB. IIpaBuio
napajuienenunena. Teopema o pasiloK€HUU BEKTOpaA 110 TPEM HEKOMILIaHAPHBIM BekTopaM. lIpsimoyrosbHas cucrema
KoOpAHHAT B npocTpancTe. Koopaunarsl Bekropa. CBsA3b MEXy KOOPIWHATAMU BEKTOPA U KOOPJAUHATAMU TOYEK. YTOI
Mexay BekTopaMu. CKaJlsipHOE TPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena BpameHust

[TousrTHs: TUIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKas IOBEPXHOCTh, chepruueckasi HOBEPXHOCTh, 00pa3yrolne
noBepxHocTe. Tena BpaleHus: UIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMHoe pacnonoxeHnue cgepsl U
IUIOCKOCTH, KacaTellbHasl III0CKOCTh K chepe. M300parkeHne Ten BpaleHus Ha MII0CKOCTH. Pa3BEépTka MuiimHApa U KOHyca.
Cummetpust cdepsl U mapa.



O06béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOIHLHOTO MapaAJIICIICTIUIICA U CICICTBUS U3 HeE.
O0BEM NpsIMOM U HAKJIOHHOW MPU3MBI, IIWJIMHJPA, MUPaMUIbl U KoHyca. OOBEM I11apa U IapoBOTO CETMEHTA.

KomOuHanuu ten BpaiieHusi 1 MHOTOrpaHHUKOB. [Ipu3Ma, BrivcaHHas B IIWJIMHJIP, ONMCAHHAS OKOJIO IMJIMHIpA.
[lepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u chepsl miockocTrio. [IoHsTHE MHOTOTpAaHHUKA, OITCAHHOTO
oKoJ10 cdepsl, chepbl, BIUCAHHOW B MHOTOI'PAHHUK WM TEJIO BPAICHUS.

[1nomaas NOBEpXHOCTH HWIMH/IPA, KOHYCA, Iiomanb cgepsl u e€ yacten. [lonobue B npoctpancTBe. OTHOLIEHHE 00BEMOB,
IoIael moBepxHocTel mojgooHeIX guryp. [IpeodpazoBanue momoodus, roMmoTeTHs. Pemienne 3a1a4 Ha MIIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceueHnii MHOTOIPAHHUKOB U TEJ BPALIEHUS: CEUCHUS UINHAPA (MapaJUIeIbHO U NEPHEHAUKYIAPHO OCH),
cedeHus KoHyca (TmapajuiesibHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEPIINHY ), CEUEHUS I11apa, METO/Ibl TOCTPOCHUS CEUCHMI:
METO/ CJI€JI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOpbI M KOOPAUHATHI B POCTPAHCTBE

Bekrops! B npocTpancTBe. Onepanuu HajJ BEKTopamu. BekTopHOoe yMHOXKEHHE BEKTOPOB. CBOMCTBA BEKTOPHOTO YMHOXKECHUS.
[IpsimoyronbpHas cuctemMa KoopauHaT B ipoctpancTBe. Koopaunare Bekropa. Paznoxxenue Bextopa no 6asucy. Koopaunarao-
BEKTOPHBIA METOJ ITPY PELICHUU T€OMETPUUYECKUX 3a]1a4.

JIBUKeHNsI B IPOCTPAHCTBE

JIBvxeHust mpoctpanctsa. OtoOpaxenus. J[Brkenus u paBeHcTBO ¢uryp. O0mue cBoiicTBa ABMKEHUN. BUIbI MBUKEHU:
napasuleIbHBIN MEPeHOC, [IEHTpalbHas CUMMETPHS, 3€pKajbHass CUMMETPHS, IOBOPOT BOKPYT mpsiMoi. [IpeodpazoBanus
nono6us. [Ipsamas u chepa Ditnepa.

MJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSI YUYEBHOI'O KYPCA «'EOMETPUSI» (YIDIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxpanckoe BoCIIMTAHME:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIMK 00YUaIOIIETr0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUNCKOTO
oO11ecTBa, MPEICTABICEHUE O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUMYHBIX CTPYKTYP, SIBJICHUH, IPOLEAYP
IPa)KJaHCKOTo 00111eCcTBa (BBIOOPHI, OMPOCHI U JPYro€), YMEHHE B3aUMOJICUCTBOBATH C COLIMAIIbHBIMA MHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSMU U HA3HAYCHHUEM;

2) naTpruoTHYeCKOe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUICKON TPaXKIAHCKOW UICHTUYHOCTH, YBKEHUS K MPOIILIOMY U HACTOAIIEMY POCCUUCKOMN
MaTE€MATUKH, IICHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHMCKON MAaTEMATHYECKOM IIKOJIbI,
HCIIOIb30BAHUE ATUX JIOCTHXKEHUH B IPYTUX HayKaxX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHME JYXOBHBIX ICHHOCTEH POCCUNUCKOTO Hapo/a, CPOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO
MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUIN HAyKHU U eI TEIbHOCThIO YUEHOTO, 0CO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO OyIyIIIero;

4) 3cTeTHYeCKOe BOCTIUTAHHUE:



9CTCTHUYCCKOC OTHOIICHUC K MUPY, BKIIIOYaA 9CTCTUKY MAaTCMATUICCKHUX 3aKOHOMCpHOCTCfI, O6’beKTOB, 3ajaa4, pemeHHﬁ,
paCCY)K,ZIeHI/II\/'I, BOCIIPUUMYHUBOCTD K MATCMATUYICCKUM ACIICKTaM PAa3JIMIHbIX BUAOB HCKYCCTBA,

5) pusuyeckoe BocMTAHME:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTUUECKHUE 3HAHUS B HHTEpEcax 370pOBOro M 0€301acHOro oopasa jKu3HH,
OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10pPOBBIO (310pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OTABIXA,
peryispHas (pu3ndyeckas akTUBHOCTB), PU3NYECKOE COBEPILICHCTBOBAHUE MPHU 3aHATHUSX CIIOPTUBHO-03]0POBUTEIBHOM
NEATEIbHOCTBIO;

6) TpyroBoe BocnnuTaHue:

TOTOBHOCTb K TPY/y, 0OCO3HaHHE LIEHHOCTU TPYAOJIO0Ms, HHTEPEC K pa3InyHbIM chepam NpodhecCHOHATbHOMN AeSITEIbHOCTH,
CBSI3aHHBIM C MaTEeMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oynyiiel mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHbBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSIKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY YUYaCTHIO B PEHIEHUU MPAKTUYECKUX 3a]1a4
MaTeMaTH4eCKON HallPABJIEHHOCTH;

7) 3K0JI0TH4YEeCKOe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTH IKOJOTUYECKOM KYIBTYpbhl, TIOHUMAHHUE BIUSHHS COIUATbHO-PKOHOMUYECKHUX MTPOIIECCOB HA COCTOSIHUE
MIPUPOTHON U COIMAIIBHON CPEJbl, 0CO3HAHKE MTOOAIIBLHOTO XapaKTepa IKOJIOTHISCKUX TPOOIeM, OpUCHTAIINS Ha
MIPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM I pellieHusl 3a/1a4 B 00J1aCTH OKpY Karolel cpeibl, MJIaHUPOBAHUE MOCTYIIKOB U
OIICHKH MX BO3MOXKHBIX TIOCJIEACTBUMN JJIsl OKPY>KAKOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTHh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKHU U OOI1I€CTBEHHOM
MPaKTUKH, TOHUMaHNE MAaTEMAaTHUECKON HayKH Kak c(hephl YEeTOBEUECKOH JACSITEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH



IJI pa3BUTHUA HUBUIIN3AINH, OBJIAACHUC A3BIKOM MATCMATUKHU U MaTeMaTU4ECKOM Ky.]'IBTypOﬁ KaK CPCACTBOM INIO3HAHUA MHPaA,
T'OTOBHOCTD OCYIICCTBILATH IIPOCKTHYIO M UCCIICAOBATCIILCKYIO ACATCIbHOCTE HHANBUYAJIBHO U B I'PYIIIIC.

METAHNPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YYeOHbIE JeHCTBUS
Ba3oBble JJornueckue JelcTBUA:

BBISIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKKN MAaTEMAaTUYECKUX 00BEKTOB, MOHATHI, OTHOIIEHUNA MEXTY
MOHATUSIMU, (DOPMYITUPOBATH ONPEIEICHUS MOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN MpU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS
JUTst 000OIIEHUS U CPABHEHUSI, KPUTEPHUH MPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATh, (POPMYIIMPOBATh M MMPEOOPA30BBIBATH CY)KICHUS: YTBEPAUTEIHHBIC U OTPUIIATSIIbHBIC, SAMHIUYHBIC, YACTHEIC
1 001IMe, YCIIOBHBIE,

BBIABJIATE MAaTCMATHYCCKHUC 3aKOHOMCPHOCTH, B3AUMOCBA3H U IIPOTUBOPCYM: B (I)aKTaX, JaHHBIX, Ha6J'IIOILeHI/I$IX u
YTBCPXKACHUAX, IpejiaraTb KPpUTCPHUU AJIS BLISABICHUSA 3aKOHOMCpHOCTeﬁ u HpOTI/IBopC‘II/Iﬁ;

JieaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUCHHM 110
aHaJIOTHU,

IMPOBOANTE CAMOCTOATCIIbHO JOKAa3aTCIbCTBA MATEMATUUCCKHUX YTBep}K,Z[GHI/Iﬁ (Hp}IMble Hu oT HpOTI/IBHOFO), BBICTpauBATb
APryMmMeHTaMIo0, IPUBOJUTL IPUMCEPBI 1 KOHTPIIPHUMCPHI, 000CHOBBIBaThL COOCTBEHHBIE CY’KIACHHA U BBIBOADBI;



BBIOMpATh CIIOCO0 petieHus yueOHo 3a1a4un (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHMS, BEHIOMpATh HAaNOOJIee MOIXOIAIHI
C YYETOM CaMOCTOSATEIBHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbcKHe 1eMCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIILCKUM HHCTPYMEHT MO3HAHUS, (OPMYIMPOBATh BONPOCH, (PUKCHPYIOIIHE
MIPOTHBOpEUNre, MIPoOdIEMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, (DOPMUPOBATh THIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UITHIO,
MHECHHE;

IMPOBOAUTHL CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, UCCIICAOBAHHC 110 YCTAHOBJICHUIO 0COOCHHOCTEH
MaTeMaTu4cCKOIro 06’beKTa, SIBJICHUS, ITPOLCCCA, BHIABICHUIO 3aBUCUMOCTEH MCKOY O6’b€KTaMI/I, SIBJICHUAMM, IIPOICCCAMMU,

CaMOCTOSATENIbHO (DOpMYyTUpOBaThL 000OIIIEHUS U BBIBOIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS, UCCEA0OBaHUS,
OIICHUBATh JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YIBTATOB, BEIBOJIOB M 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIJIBUTATH MPEIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.
Pabora c nundopmanmeii:
BBISIBIIATD Je(OUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMIPOC U VISl PEIICHUS 3a/1a4H;

BBIOMPATH WH()OPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH
uH(OOPMAITNIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;

CTPYKTYypHpPOBaTh HHGOPMAIIUIO, MPEACTABIATEH €€ B pa3IMUHbIX (popMax, WILTFOCTPUPOBATH TpaduyuecK;

OIICHUBATh HAIEKHOCTH MH(MOPMAIIHH TT0 CAMOCTOSITEIBHO C(HOPMYIIUPOBAHHBIM KPUTECPHUSM.

KomMmyHnKaTuBHBIE YHHBepcaJibHbIe Y4eOHbIe NeiiCTBHSA



Oo0menmue:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXkKaTh CBOXO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX, 1aBaTh [OACHEHUS 110 XOAY pELICHU 3aa4u,
KOMMEHTHUPOBATH ITOJIyYEHHBIN PE3yJIbTaT;

B X0J1€ 0OCYXICHHS 33]]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBbI, IPOOJIEMBI, PEIIAeMOi 3a/1a4H, BbICKa3bIBATh
W/JICU, HalICJICHHBIC HA MOUCK PEIICHUS, COMIOCTABIIATH CBOM CYXKIEHUSI C CYKIACHUSAMU JAPYTUX YYACTHUKOB JUAJIOTa,
oOHapy>KMBaTh Pa3jIMuKUe U CXOICTBO MO3UIIMN, B KOPPEKTHOM (hopme (POopMYyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

MMPCACTABIIATh PC3YIILTAThI PCHICHUA 3ad4U, SKCIICPUMCHTA, UCCICIOBAHUSA, IIPOCKTA, CaMOCTOATCIILHO BBI6HpaTB (1)0pMaT
BBICTYIIVICHHUA C y‘léTOM 3ada4 IIPC3CHTAIUN U 0COOCHHOCTEH AyIUTOPHH.

PerynsiTuBHbIC YHHMBEpCcaJbHbIe Y4eOHbIE 1eiiCTBUA
Camoopranusanus:

COCTABIIAATH IUIaH, AITOPUTM PEIICHU 3a/1aui, BEIOUPATh CIIOCO0 pEHIeHHs ¢ yUETOM UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJ/Ib, SMOIIUOHAJILHBIA HHTEJICKT:

BJIaJIETh HaBBIKAMHU MMO3HABATEILHON peIeKCUN KaK 0CO3HAHUS COBEPIAEMbIX ACHCTBUM M MBICIIUTEIIBHBIX MTPOIIECCOB, UX
PE3yAbTaToB, BIaJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MMPOILIECCA U Pe3ysIbTaTa PEIICHUs] MaTeMaTHYECKOM 3a1a4u;

NnpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BOSHUKHYTD ITPU PCIICHUHN 3aJa4l, BHOCUTb KOPPCKTUBLI B ACATCILHOCTL HA OCHOBE
HOBBIX 06CTO$ITCJ'H:CTB, JaHHBIX, HaﬁﬂeHHbIX OIHI/I6OK, BBIAABJICHHBIX TPYI[HOCTeﬁ;



OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEJN U YCIOBUAM, OOBSICHATh TPUYUHBI JOCTIKECHUS WU HETOCTKEHUS PE3YIbTaTOB
NEeSITEIbHOCTH, HAXOAUTH OLUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI ACATECJIIbBHOCTD:

MOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHON pabOThI IPU pEeLICHUH YUeOHBIX 3ajad,
MPUHUMATH 11€JIb COBMECTHOM JI€ATEIbHOCTH, IUIAaHUPOBATh OPTaHU3ALUI0 COBMECTHOM paboThl, paclpeaesaTh BUIbI padoT,
JOTOBapUBAThCA, O0OCYXKAATh IPOLECC U PE3YIBTAT padOThI, 00001aTh MHEHHS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYIIIOBBIX (popmax padOThl (00CYkKIEHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO
4acTh pabOThl U KOOPMHUPOBATH CBOU JEHCTBUA C APYTMMH YJI€HAMU KOMAH/Ibl, OLIEHUBATh KaY€CTBO CBOETO BKJIA/1A B
OOIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHUSL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kj1acca oOyyaromuiicss HayuYnuTCs:

] CBO60}1HO OIICpUPOBATE OCHOBHBLIMH IMOHATUAMHN CTCPCOMCTPUMN ITPU PCIICHUHA 3ada4 U IIPOBCACHUM MAaTCMAaTHYCCKHUX

pacCyXIeHUM;
e TIPUMEHATH AKCHOMBI CTEPEOMETPUHU U CJIEACTBUS U3 HUX MIPU PEUICHUU T€OMETPUUECKUX 3a/1a4;

¢ KJAcCU(pUUUPOBATH B3AUMHOE PACTIONIOKEHUE MPAMbBIX B IPOCTPAHCTBE, TNIOCKOCTEN B MPOCTPAHCTBE, MPSAMbIX U
IIJIOCKOCTEN B MPOCTPAHCTRBE;



CBO6OI[HO OIICPUPOBATH TOHATUAMM, CBA3AHHBIMHA C YITIAMH B IIPOCTPAHCTBC: MCIKAY IIPSAMBIMHA B IIPOCTPAHCTBC,
MCIKIAY HpSIMOI‘/’I H IITTIOCKOCTBIO,

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHA, CBA3AHHBIMU C MHOTOI'PAHHHUKAMM,

CBO6OI[HO paCHOBHaBaTB OCHOBHBIC BHUAbI MHOFOFpaHHHKOB (an3Ma, HI/IpaMI/IIla, prIMOYI‘OJIBHBIfI Hapanﬂeﬂennnez[,
Ky0);
KHaCCI/I(bI/IHI/IpOBaTB MHOFOFpaHHI/IKI/I, BBI6I/IpaH OCHOBAHUA OJIs1 KJIaCCI/I(i)I/IKaI_[HH;

CBO6OI[HO OIICPHUPOBATH IMOHATHAMH, CBA3AaHHBIMU C CCHCHUCM MHOT'OI'DAHHUKOB IINIOCKOCTBIO,

BBINOJIHSTH NapaJlJIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAIIBHOE MPOEKTUPOBaHKUE (PUTYp Ha MIIOCKOCTh, BBIIOIHATD
n300pakeHus Uryp Ha MIOCKOCTH;

CTPOUTDH CEYEHUSI MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMU, BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCJIATH ILJIOIIAAN HOBerHOCTCﬁ MHOFOFpaHHI/IKOB (HpI/IBMa, anaMHz{a), FCOMCTpI/I‘IeCKI/IX TCJI C HpI/IMeHCHI/IeM
popmy;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: CAMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh CAMMETPHUH, IICHTP, OCh U
MJIOCKOCTh CUHMMETPHUH (PUTYPHI;

CBO60I[H0 OIICPUPOBATH TOHATUAMHA, COOTBCTCTBYIOIIMMU BCKTOPAM U KOOPpAWHATAM B IIPOCTPAHCTBC,
BBIITOJIHATD I[CI;'ICTBHH HaJl BCKTOpaMU;,

peuiars 3aJia41 Ha JO0Ka3aTCJIbCTBO MAaTCMATUICCKHUX OTHOILICHUH U HaXOKXACHUC TCOMCTPUICCKHUX BCIMYNH, ITIPUMCHIA
M3BCCTHBIC MCTO/bI ITPpHU PCIICHUN MATCMATHYCCKUX 3aJ]a4 IMOBBINICHHOT'O M BEICOKOT'O YPOBHS CJIOKHOCTH,



IIPUMEHSTH ITPOCTEUIIINE ITPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAILTUOHHBIE CUCTEMBI IIPU PEIICHUN
CTEPEOMETPUYECKUX 3a1ay;

U3BIIEKATh, TPEOOPa30BLIBATh U UHTEPIPETUPOBATH MHGOPMALIUIO O MTPOCTPAHCTBEHHBIX TE€OMETPUUECKUX PUTYpax,
IPE/ICTABIICHHYIO HA YepTexaxX U PUCYHKAX;

IIPUMEHSATH [IOJIyYCHHBIE 3HAHUS HA IIPAKTUKE: CPABHUBATH U AHAJIM3UPOBATh PEAIbHBIE CUTYalluU, IPUMEHSTh
M3YUYEHHBIC MTOHATHSI B TPOLIECCE MOUCKA PEIICHUSI MaTeMaTHYeCKu CPOPMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH
peaIbHBIE CUTYallMU Ha A3bIKE T€OMETPHUH, UCCIIEI0BATH IOCTPOCHHBIE MOEIM C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATHHI U TEOpEM, arnapara ajreopsl, penarb NPpakKTUUECKUE 3a1a4u, CBI3aHHbIE C HAXO0XK/IEHHEM FeOMETPUYECKUX
BEJIMYMH;

HMMETh NIPEICTaBICHUsI 00 OCHOBHBIX 3Tarax pa3BUTUS T€OMETPUHU KaK COCTaBHOM YacTH (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHH.

K xonity 11 kiacca oOyJaronuiicss HayquTcs:

cBOOOJTHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C IIMJIMHIPUYECKON, KOHNYECKOU U ChepUUECKOM MOBEPXHOCTIAMH,
OOBSICHATH CITIOCOOBI MOJTY4YECHHUS;

OTIEpUPOBATH MOHATHSMH, CBI3aHHBIMU C T€JIAMU BPAIEHUS: MIMHAPOM, KOHYCOM, C(hepoil U mapom;
pacrno3HaBaTh Tena BpaiieHus (UINHAP, KOHYC, cdepa u map) U 00BICHATH CIIOCOOBI TMOTYUYSHUS TN BPAIICHUS;

KJIaCCU(PHUITMPOBATH B3AMMHOE PACITIONIOKEHUE C(Pephl U TUTIOCKOCTH;



BBIYHCIATH BEJIMINMHBI 3JICMCHTOB MHOTOT'PAHHUKOB U TCJI BPAIlICHUA, 00BEMBI 1 iomanu HOBCpXHOCTefI
MHOT'OI'PAaHHHUKOB U TCJI BpalICHUA, TCOMCTPUICCKHUX TCJI C IIPUMCHCHUCM (1)OpMYJ'I;

CBOOOJHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAIIMSMHU TEJ BPAIlleHUs] © MHOTOTPAHHHUKOB:
MHOTOTPaHHUK, BIMCAHHBINA B cPepy U ONMUCAHHBIA OKOJIO cepsl, cepa, BIUCaHHAS B MHOTOT'PAHHUK HIIU TEJI0
BpaIllCHHUS;

BBIYHCIIATE COOTHOHICHUA MCKAY INIOMAAAMU HOBerHOCTeﬁ 1 o0bEMaMH HOI[O6HBIX TCII,

M300pakaTh U3ydaemble (PUTypbl, BBIIOIHATh (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTBIX 0ObEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHHMSI TEJl BPALLICHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U MPE0OPa30BbIBATH MH(OPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax,
IIPEACTABICHHYIO HA YepTEkKax U PUCYHKaX;

CBOOOIHO OMIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIOJTHSATH OTIEPAIIMH HAJl BEKTOPaMU;
3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPMHAT;

peuiarb rCOMCTPHUICCKHUC 3a/1a9 Ha BBIYUCIICHUC YITIOB MCKAY MMPAMBIMHA U IIJIOCKOCTAMMU, BBITHUCIICHUC paCCTOﬂHI/Iﬁ oT
TOYKH A0 IINIOCKOCTH, B IICJIOM, HAa IPUMCHCHUC BCKTOPHO-KOOPANMHATHOI'O MCTOA IIPHU PCIICHUHU,

CBO60I[H0 OIICPHUPOBATH IMOHATHAMH, CBA3AHHBIMU C ABMKCHHUCM B IIPOCTPAHCTBEC, 3HATDH CBOMCTBaA I[BH)KCHHﬁ;

BBITIOJIHATH U300paKeHHsI MHOTOTPAHHUKOB U TEJI BPAIIICHUSI PY MTapaJUIeIbHOM MepeHoce, IIEHTPAIIbHON CUMMETPHH,
3epKaJIbHOM CUMMETPUH, IIPU MTOBOPOTE BOKPYT MPSAMOM, TpeoOpa3zoBaHus moao0us;

CTPOUTDH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIICHUs: CEYCHUSI LIMJIMHpA (MTapauiebHO U MEPIIEHIUKYISPHO OCH),
CEUeHMsI KoHyca (MapasuielibHble OCHOBAHUIO U IIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUEHUS 11apa;



HCIIO0JIBb30BaTh MCTOJAbI ITIOCTPOCHUA CCUCHMU: MCTOA CJICAO0B, MCTO/ BHYTPCHHCTO IIPOCKTUPOBAHHWA, MCTO/I IICPCHOCA
CCKYHICI)'I IIIIOCKOCTH,

A0Ka3bIBATh I'COMCTPUYICCKHUC YTBCPIKIACHUA

IMPUMCHATb 'TCOMCTPHUYCCKHC (baKTI)I AL pCHICHUA CTCPCOMCTPUICCKUX 3a/1a4d, IIPCAIIOIAraronnX HCCKOJbKO IIAaroB
peuicHu:A, CCIN YCJIOBUA IIPUMCHCHHNA 3a1aHbI B SIBHOM U HESIBHOU Q)opMe;

peuarh 3aa41 Ha JOKa3aTCIbCTBO MATCMAaTHYCCKHUX OTHOILICHUH U HaXO0XKXIACHHUC I'COMCTPHUUICCKUX BCIIMINH,

IPUMEHSTH IIPOrPaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIEC CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUCCKHUX
3a/ad4;

IMPUMCHATDH IMOJIYUYCHHBIC 3HAHUS Ha IIPAKTHUKC: CPAaBHUBATDL, AaHAJIM3UPOBATL U OLICHUBATL PCAJIBHBIC CUTYalluH,
MMPUMCHATDb U3YUCHHBIC ITOHATHSA, TCOPEMBI, CBOMCTBA B IMpOoHICCCC IMONCKA PCHICHUA MATEMATUICCKH
C(I)OpMy.HHpOB&HHOfI HpO6.]'IeMBI, MOIACIINPOBATH PCAJIBHBIC CUTYAIIUH HA A3BIKC I'COMCTPHUH, UCCIICIOBATH ITIOCTPOCHHBIC
MOJCJIN C UCITOJIB30BAHHUEM I'COMETPUICCKUX MMOHATHH U TCOpPEM, allliapara anre6p51, peumarb MPpakKTHYCCKUEC 3a/1a49u,
CBA3AHHBIC C HAXO0XKICHUCM I'COMCTPHUUICCKUX BCIIMYHH,

UMETh MPEJICTABICHUS 00 OCHOBHBIX ATallaX Pa3BUTHS FT€OMETPUHU KaK COCTABHOM YacTu (PyH1aMeHTa
Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IIVIAHUPOBAHHUE

10 KJIACC
Ha3zBanue pasjaena KosinyecTBo yacos DopMbl IPOBEACHUSA DJIEKTPOHHBbIE
Bceero Konrpoasbnbie | [IpakTnueckue 3aHATHH (ungposbie)
padoThbI padoThbI oOpa3oBarejibHbIE
pecypchbl
AKCHOMBI 6 Jlexkuum, nuckyccuu, D0P «l'eometpus 10
CTEPEOMETPUH. MPaKTHKA KJIacC»
B3aumuoe 000 «AKnaccy
pacIoNIOXKEHUE
MPSIMBIX B
MIPOCTPAHCTBE
[TepneHIUKYIAPHOCTH 11 1 Jlexkuum, nuckyccuu, D0P «I'eomerpus 10
MPSIMBIX U MpaKTUKa KJIAcC»
IJIOCKOCTEN 000 «SAKnacey
[TapanmenbHOCTD 9 1 Jlexuuu, TUCKyCCuH, D0P «I'eometpus 10
MPSMBIX U MPaKTHKA KJIacC»
IIJIOCKOCTEN 000 «AKnaccy
VYIibl U pacCTOAHUS 22 1 Jlexkuum, nuckyccuu, D0P «I'eometpus 10
MPaKTHKA KJIacc»
000 «Knacey
MHororpaHHuKn 23 1 Jlekuuu, nuckyccuu, D0P «I'eomerpus 10
MpaKTUKa KJIacc»
000 «AAKnacey
Bekrtops! B 14 1 Jlexuum, nUCKyccuu, D0P «I'eometpus 10
MIPOCTPAHCTBE MPAKTHUKA KJIacC»




000 «JIIKmace»

IloBTOpEeHue n 17 1 Jlekuuu, nuckyccun, D0P «I'eomerpus 10
CUCTEMaTH3alus MpaKkTUKa KJIACC»
IIPOWICHHOTO 000 «iIKmacey»
Marepuaia
O0111ee KOJIUYECTBO 102 6 Jlexuum, TUCKyccHu,
4acoB 10 MpaKTHKa
nporpamMme:
11 KUIACC
Hassanue pasnena KoJsinuecTBOo yacos DopMbl IPOBEACHUSA DJIEKTPOHHBIE
Bcero KonTpoabnsbie | [IpakTudeckue 3aHATHI (undposrbie)
padoThI padoThI oOpa3oBare/ibHbIE
pecypcsl

MeTon KoOpIMHAT B 16 1 Jlexkuum, nuckyccuu, O0P «I'eometpus 11
IIPOCTPAHCTBE MPaKTHKA KJIacC»

000 «AKmace»
AHanuTHYECKas 14 1 Jlexuuu, nuckyceuu, O0P «I'eomerpus 11
TeOMETPHUS MpaKkTUKa KJIacC»

000 «AKnacey
Kpymibie Tena u Tena 18 1 Jlexuum, TUCKycCHH, O0P «I'eomerpus 11
BpaLLCHUS MIPaKTHUKA KJIacc»

000 «AKnacey




Ob6bem 19 | Jlexunu, qUCKyccHH, O0P «Teomerpus 11
MHOTOTPAHHUKOB U MPaKTUKA KJIacc»
TEJI BpaIeHUs 000 «AKmaccy
JBr>xeHUs B 14 1 Jlexuuu, UCKyccuu, O0P «I'eomerpus 11
MPOCTPAHCTBE MpaKTUKa KJIaccy»

000 «AKnacey
IToBrOpenue u 21 1 Jlexkuuu, nuckyccuu, O0P «I'eomerpus 11
CHUCTEMaTH3alIHs MpaKTUKa KJIaccy»
MPOUAEHHOTO 000 «Kmaccy
Marepuasa
O011ee KOJIUYECTBO 102 6 Jlexkunm, nuckyccuu,
4acoB 10 MpaKTUKa
nporpamMme:

IHOYPOYHOE INIVTAHUPOBAHHUE

10 KITACC
Ne Ilnanupyemas nara | Tema ypoka
YPOKa | IPOBeleHHs YPOKa

AxcuoMel CTCPCOMCTPHUHU.

3aiaHue NpsAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

[ToHsITHE TTOMYTIIIOCKOCTH | TOJTYTPOCTPAHCTRA.

Bzaumnoe PacCIoJIOKCHHUEC NPAMBIX B IIPOCTPAHCTBC. KpI/ITepI/Iﬁ CKpCIIMBACMOCTHU MMPAMBIX.

[TapanenpHble IpsMbIE B TPOCTPAHCTBE.

Pemenue 3anau no teme "IlapamienpHele npsiMble B IPOCTpaHCTBE"

[leprieHAMKYIAPHOCTH MPAMON U TIOCKOCTH. [leprnieHaAnKysip U HaKJIOHHAs.

X[ Q|| N [WIN|—

Cy1miecTBOBaHUE U €IMHCTBEHHOCTD MEPIIEHIUKYIIAPA.




9 CBs13b NIEPIEHIUKYJISIPHOCTU U NapajlIeIbHOCTHU NPSAMBIX U IUIOCKOCTH. [locTpoeHue miockocTy,
MIEPIECHANKYISIPHON JaHHOW MPSMOM.
10 [Ipu3Hak nepnesauKyISIPHOCTH IPSMOM U INIOCKOCTH.
11 Pemenue 3amaud no treme "lIpu3Hak neprneHAUKyIIPHOCTH MPSAMON U TIIOCKOCTH"
12 [TocTpoenue npsMou, NEPIEHAUKYIIIPHON JAHHOU IIJIOCKOCTH.
13 [TepniengukymnsipHOCTH MIIOCKOCTEH. CBOMCTBA.
14 [Ipu3Hak nepneHuKyJISpHOCTH IIOCKOCTEH.
15 Pemenue 3anau no teme "llepneHauKyasipHOCTb MI0CKOCTER"
16 Kontponbhas pabota no teme "lleprieHANKYIIPHOCTh MPSIMBIX U MIOCKOCTEH"
17 [Tapannensubie iockoct. CBOMCTBA
18 [TapannensHblie miockoctu. CBOMCTBA.
19 OcHoBHas TeopeMa 0 MapaiebHbIX IOCKOCTSIX.
20 [Ipu3Haky napaysIenbHOCTH IIIIOCKOCTEM.
21 Pemenne 3amgau no reme "[lapamiensHble mockoctu"
22 Pemenue 3amau mo reme "[lapamiensHbie iockocTu"
23 IToBTOpEHME NPONIEHHOIO MaTepHaa.
24 Kontponbnas padota o teme "llapasnienbHbie MI0CKOCTH"
25 [ToBTOpenue tems! "[lepneHuKyasipHbIE U TapaJUIebHbIE MIOCKOCTH"
26 IToBTOpenue temsl "lleprneHuKyIspHbIE U TapaIeIbHbIE TUIOCKOCTH"
27 Vsl [Tnockue yrisl. Yroa Mexay npsMoil U INIOCKOCThIO. J[ByrpanHsiid yron. CBONCTBA.
28 Pemenue 3a1a4y Ha BBIYMCIEHUE YIJIOB B IPOCTPAHCTBE
29 Pemenne 3a1a4 Ha BBIYHUCIICHNE YTIIOB B IPOCTPAHCTBE
30 Pemenue 3a1a4y Ha BBIYHMCIEHUE YIJIOB B IPOCTPAHCTBE
31 [TapannenbHoe U LIeHTpalibHOE poeKkTHpoBanue. M3o0paskenue puryp.
32 OpToroHajibHOE TPOCKTUPOBAHHUE.
33 CBoiicTBa MPOEKINI pa3InYHbIX QUTYD.
34 Pemienue 3amad, CBI3aHHBIX C MPOESKTUPOBAHUEM.
35 Paccrosiaue ot Touku 10 Gurypsl. PaccrosiHue mexay ¢purypamu.
36 Teopema o 6mmkaiieit Touke. Teopema 0 Tpex MepHeHINKYISIpax.
37 Pemenue 3amau no teme "TeopeMa o Tpex nepneHauKyasipax”




38

Pemenue 3anau no teme "Teopema o Tpex nepneHauKyaspax”

39 IIpoctpancTBenHas Teopema [ludaropa. DopmyaupoBKH.

40 Pemenue 3amgau no reme "Paccrosnus"

41 Penrenue 3amau mo teme "Paccrosanus"

42 [ToaroToBKa K MOJYTO0BOM KOHTPOJIBHOM padoTe.

43 [ToaroroBka K MoxyrooBoi KOHTPOJIBHOH padoTe.

44 [TomyromoBast KOHTpoOJIbHASA paboTa.

45 Hroroesrii ypok. Pa36op 3a1a4d u pe3ysabTaToB.

46 Htorossiii ypok. Paz6op 3amau u pe3yabTaToB.

47 Hroroesrii ypok. Pa3bop 3a1a4d u pe3yabTaToB.

48 OCHOBHBIE TOTIOJIOTUYECKUE MMOHATHS: BHYTPEHHUE, BHEITHUE, TPAHUYHbIC TOYKU. BHYTpEeHHOCTH, TpaHuIa,
BHEIIHOCTb.

49 3aMKHYTbIE U OTpaHUYEHHbIE MHOXKECTBA B IpocTpaHcTBe. [loHsATHE MHOTOYTONBHOM (pUryphI U Tena.

50 MuororpanHuku. OCHOBHbBIE TTOHSITHSI.

51 IIpu3ma u ee 21eMEHTHI.

52 Pemenue 3angau no reme "llpuzmsr"

53 [Tapannenenuneas! U UX CBOMCTBA.

54 Pemenue 3amau o reme "[lapamnenenumnens"

55 IIupamMuael U €€ 3JIIEMEHTHI.

56 Pemenue 3amad no teme "Iupamuasr"”

57 YceueHHble MUpaMuU/IbI.

58 [1nomane MOBEpXHOCTH MHOTOI'PAHHUKA.

59 Pemenue 3amau no teme "Ilnomans MoBEpXHOCTH MHOTOTPaHHUKA'"

60 CeueHust MHOTOTPAHHUKOB. MeTO/bI MOCTPOEHHUSI CEYEHU .

61 Pemenne 3ama4, CBSI3aHHBIX C CEUCHUSMHU.

62 Pemienue 3anay, CBA3aHHBIX C CEYECHUSIMU.

63 [IpaBuibHBIE MHOTOTPpaHHUKH. OCHOBHBIE ONTPEACICHUS.

64 Pemenue 3anau no teme "IIpaBuiibHbIE MHOTOTPaHHUKH"

65 Pemenue 3anad no teme "[IpaBuibHbIe MHOTOTPAaHHUKH"

66 Pemenue 3anau no teme "lIpaBuibHbIe MHOTOTPAaHHUKH"




67

Pemenue 3anau no teme "[IpaBuiibHbIE MHOTOIPaHHUKH"

68 Pa3BepTka MHOTOrpanHuka. Teopema Ditnepa. Knaccudukanys npaBUiIbHBIX TEJI.

69 [ToBTOpenue tembl "MHOrpaHHuKHN"

70 KoHnTtponbHas pabota o Teme "MHoOrorpaHHUKH"

71 Bexkrtopsl B ipocTpanctBe. OCHOBHBIE OnpeieieHus U onepaiuu. KommianapHOCTb.

72 Pemenue 3anau no Teme "BekTopsl B mpocTpaHncTe"

73 Pemenue 3agau no reme "BekTopsl B mpocTpaHcTBe"

74 [Tonsarue nuuelHOTO IpOCTpaHCTBA U Oa3uca. Paznoxenue BekTopa no 0asucy. Jlocrarounoe u
HE00X0IMMOE YCIIOBUE KOMILIAHAPHOCTH BEKTOPOB.

75 BexropHslii MeTO/ peleHns 3a4a4.

76 BekTopHBIil METOT pelICeHU 3a/1a4.

77 Koopaunatsl B mpocTpaHcTBe

78 BekropHslil MeTO/ peleHns 3aaay.

79 BexkropHslii MeTO/ pellieHus 3a1au.

80 MeTton koopAUHAT

81 Meron koopauHaT

82 MeTton koopAUHAT

83 Merton koopAUHAT

84 KonrtponbHas padora no reme "Bekropsl B mpocTpaHcTse"

85 IToBTOpEHME MPONIEHHOTO MaTEpHATIA.

86 [loBTOpPEHME NPOIiIEHHOrO0 MaTepHana.

87 [ToBTOpEHME MPONAEHHOTO MaTepraa.

88 [loBTOpPEHME NPOIiIEHHOrO0 MaTepuana.

89 [ToBTOpPEHME NPOIIIEHHOrO0 MaTepHana.

90 [ToBTOpEHME MPONUAEHHOTO MaTepraa.

91 [loBTOpPEHME NPOIIIEHHOrO MaTepHana.

92 [ToBTOpEHME MPOMAECHHOTO MaTepHaIa.

93 [ToBTOpEHME NPOIiIEHHOrO0 MaTepuana.

94 [ToaroToBKa K rog0BOM KOHTPOJIBHOU padoTe.

95 [ToaroToBKa K rog0BOM KOHTPOJIBHOU padoTe.




96 [ToaroTroBka K roIoBO¥ KOHTPOJIBHOM paboTe.
97 ["'omoBast KOHTpOJIbHAS paboTa
98 Nroroesrii ypok. Pa30op 3a1a4d u pe3yabTaToB.
99 Hroroselii ypok. Pa3zbop 3amay u pe3yabTaTos.
100 Hroroselii ypok. Pa3zbop 3amay u pe3ybTaToB.
101 Wroroesrii ypok. Pa36op 3a1ad u pe3yIbTaToB.
102 Htorossiii ypok. Paz6op 3amau u pe3yabTaToB.
11 KJIACC
Ne Ilnanupyemasi nara | Tema ypoka
YPOKa | MpOBeJeHHs YPOKa
1 [ToBTOpEHME: BEKTOPHI B MPOCTPAHCTBE
2 [ToBTOpEHME: BEKTOPHI B MPOCTPAHCTBE
3 [ToBTOpEHME: BEKTOPHI B MPOCTPAHCTBE
4 [ToBTOpEHME: METOT KOOPAUHAT B MPOCTPAHCTBE
5 Pemenue 3agau no reme "Meron koopauHat"
6 Pewenue 3amgau no reme "Meron koopauHat"
7 Pemenue 3aga4 BEKTOPHBIM METOJIOM
8 Pemienue 3a1au BEKTOPHBIM METOJI0M
9 Pemenue 3aga4 BEKTOPHBIM METOJIOM
10 BekTopHoe mpousBeneHue BekTopoB. CBoiicTBa. BeruncnurtenbHas Gpopmyna.
11 CwmemanHoe npousBeneHne. CBONCTBA.
12 Kpurepuii KOMIITaHapHOCTH.
13 Pemenue 3anau no teme "BekTOopHOE M CMEIIaHHOE ITpOU3BEAECHUE"
14 Pemenue 3amaud no teme "BekTopHOe U cMemanHoe Tpou3BeaeHue"
15 Pemienue 3amau no reme "BekTopHOE U cMeLIaHHOE MPOU3BEACHHUE"
16 KoHnTtponbHas pabora o teme "Bektopsr”




17

YpaBHEHHE NIPIMOU B IPOCTPAHCTBE.

18 VYpaBHeHUE JIOCKOCTH B TpOCTaHCTBE. Bapuanuu.

19 PaccrosiHME OT TOYKM 10 IPSIMOM U 10 TNIOCKOCTH B IIPOCTPAHCTBE.

20 Pemienue 3amad no reme "AHanuTuueckas reomeTpus”

21 Pemienue 3amad no reme "AHanuTuueckas reomerpus”

22 YpaBHeHwue mapa u cQepbl B MPOCPAHCTBE.

23 3ananue GuUryp B IpoCTPAHCTBE YPABHEHUSIMH U HEPABEHCTBAMHU.

24 3anmanue GUTyp B MPOCTPAHCTBE YPABHCHUSMH U HEPABCHCTBAMH.

25 Yron Mexay INIOCKOCTAMU. YTOJI MEXAY NPSAMBIMUA. YTOJI MEXAY NPSIMOMN U IIJIOCKOCTHIO.
26 Yron Mexay mIOCKOCTAMH. YTOJI MEXIY NPSIMBIMA. YTOJ MEXAY MPSIMOM U IIJIOCKOCTHIO.
27 Hcnonp3oBanne ypaBHEHNN U BEKTOPHOTO METO/A JUIsl PELLICHUs 3a4a4.

28 Hcnonb3oBaHue ypaBHEHUN U BEKTOPHOTO METO/IA JIsl pELLIEHUs 3aau.

29 Hcnonp3oBaHue ypaBHEHUH U BEKTOPHOTO METO/IA VISl pEIICHUs 3a1a4.

30 Hcnonb3oBaHue ypaBHEHUN U BEKTOPHOTO METO/1A JUIsl pEILICHU 3a/1a4

31 KonTponbHas pabota no teme "AHanutuueckas reomeTpus'.

32 Cdepa u map. BzaumHoe pacnonoxenue chepsl u miockoct. CoiicTBa chepsl. bonblas okpyKHOCTb cephl.
33 Pemenue 3anau no teme "Cdepa u map"

34 Humuunp obmero Buga. CBoicTBA.

35 Pemenue 3anau no reme "Lunuuap"

36 Konyc o6mrero Buna. CoiicTBa.

37 Pemenne 3anau no reme "Konyc"

38 Tena Bpamenus

39 Tena Bpamenus

40 Y cedueHHbIE KOHYCBI.

41 Bncanusie u onucanHas cdepa.

42 Bnucannblie u onrcanHas cdepa.

43 [ToaroToBKa K MOYTO0BOM KOHTPOJIBHOM padoTe.

44 [TonmyronoBast KOHTpoJbHAs padoTa.

45 Wrorosslii ypok. Pa3bop 3agay u pe3yabpTaToB.

46 Wroroseiii ypok. Pa3zbop 3amay u pe3yabTaTos.




47 Nroroesrii ypok. Pa30op 3a1a4d u pe3yabTaToB.

48 [TonsiTue o6bema.

49 Brrancnenue o0bemMa OCHOBHBIX (PHTYD.

50 Brruucnenune o0beMa OCHOBHBIX (UTYP.

51 Pemmenue 3a1a4, CBSI3aHHBIX C BHIYUCIEHUE 00HEMOM MHOTOTPAHHUKOB
52 Pemenue 3a1ay, cBsI3aHHBIX C BHIYMCIEHUE 00BEMOM MHOTOTPAHHUKOB
53 Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCIEHUE 00BEMOM MHOTOTPAHHUKOB
54 CootHomieHne 00beMOB MHOT'OI'PaHHUKOB.

55 Merton 00BEMOB.

56 Metox 00BbeMOB.

57 Pemienue 3a1a4, CBA3aHHBIX C BEIYUCICHHEM 00BEMOB KPYTIIBIX TEI

58 Pemenue 3aa4, CBI3aHHBIX C BHIYUCICHUEM 00BEMOB KPYTJIBIX TEJ

59 Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCIEHUEM 00BEMOB KPYTJIBIX TEJ

60 [Tnomanp MOBEPXHOCTU KOHYCA U IIapa.

61 Pemenue 3anay o teme "[lnomans moBepxuoctu"

62 Pemenue 3anaq no reme "Ilnomane nosepxuoctu"

63 OOBeMBI CEKTOpa U CErMEHTA.

64 OOBEMBI CITOKHBIX TEJL.

65 OOBbeMbI CIIOKHBIX Tell.

66 KonTtponbnas padota mo teme "OObeM U MII0111a1b TOBEPXHOCTH"

67 JIBumxenus B mpoctpaHcTBe. CBONCTBA.

68 [TapatenpHbI NEPEHOC U NEHTPAIBHASI CAMMETPHSL.

69 3epKanbHasi CAMMETPUSL.

70 [ToBopoT Bokpyr npsimoii. OceBasi CHMMETpPHSL.

71 3ajaHue IBM)KEHMS B IPOCTpaHCTBE. PO NBHKEHHUS.

72 HenonBukHbIE TOUKH IBUKEHUS.

73 KoMmo3unum gByxeHui.

74 Komno3zunuu asuxeHui.

75 Komno3unuu asuxeHui.

76 Knaccudukanus 1BI>KeHHU B IPOCTPAHCTBE




77 Knaccudukanus apuxeHnid B IpOCTPaHCTBE
78 Pemenwne 3agau o teme "JIBmxenus"
79 Pemenue 3agau mo reme "JIBuxenus"
80 KoHnTtponbnas pabora mo teme "/[Brmwxenus"
81 [ToBTOpEHME: TOCTPOCHUE CEUEHUI
82 [ToBTOpEeHHE: NEPIEHANKYIIIPHOCTD IIPSMOM U INIOCKOCTH
83 [ToBTOpEHME: NMEPNEeHAUKYISIPHOCTh NPSAMON U IIIOCKOCTH
84 [ToBTOpEeHUE: NEPIEHANKYIIIPHOCTD IIPSMOM U INIOCKOCTH
85 [ToBTOpeHMe: napamienbHOCTh IPSIMOM U IIOCKOCTH
86 [ToBTOpEHUE: MapanienbHOCTh IPSIMON U MJIOCKOCTU
87 [ToBTOpEHME: YIibl U PACCTOSIHUSA B IIPOCTPAHCTBE
88 [ToBTOpEeHMeE: yIiabl U PacCTOSIHUSA B IPOCTPAHCTBE
89 [ToBTOpEHME: YIIIBI U PACCTOSIHUS B IPOCTPAHCTBE
90 IToBTOpPEHME: MHOTOIPAaHHUKHU
91 [ToBTOpEHME: MHOTOIpaHHUKU
92 IToBTOpPEHME: MHOTOIPaHHUKHU
93 IToBTOpPEHME MPONIEHHOIO MaTepHaa.
94 [ToBTOpEHNE MPONIEHHOTO MaTEpHAIIA.
95 [ToBTOpEHME MPONUIEHHOIO MaTeEpHaa.
96 [ToaroToBKa K roA0BOM KOHTPOJIBHOU padoTe.
97 [TonroroBka k roJJoBOi KOHTPOJIbHOM padoTe.
98 ['onoBas koHTpoOIBHAS paboTa
99 Utorossiii ypok. Paz6op 3amau u pe3yabTaToB.
100 Wrorosslit ypok. Pa3bop 3a1ay u pe3yabTaToB.
101 Uroroseiit ypok. Pazbop 3amay u pe3yabTaTos.
102 Wrorosslii ypok. Pa3bop 3agay u pe3yabTaToB.




IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJILHOM

IPOI'PAMMBbI
10 KUIACC
Kon N -
IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl CPpeHero o0mero
NPoBepPsieMOro o
pe3yJibTara
7 ['eomerpust
7.1 OnepupoBarh NOHATUAMU: TOUKA, MPSAMAsl, JIOCKOCTh
7.2 IIprMeHATH AaKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PEIICHUU T€OMETPUUECKUX 3aa4
7.3 OrnepupoBarh NOHATUAMU: NAPAIIIEIBHOCTD U MEPIEHUKYIIPHOCTH MPSAMBIX U MJIOCKOCTEN
7.4 Knaccuduimpoars B3auMHOE pacloiokeHHe MPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE
75 OnepupoBarh MOHATUSMHU: JIByTPAaHHBIA YTON, TPaHU ABYTPAHHOTO YyIJia, peOpo OBYTPAaHHOTO YIia, JTUHEHHBIA yroi
JIBYTPAHHOTO yTJia, rpajaycHas Mepa JIByTPAHHOTO yIiia
76 OnepupoBarTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHMK, JJIEMEHTHI MHOTOTPaHHHKA,
’ MPaBUIbHBI MHOTOTPaHHUK
7.7 PacriozHaBaTh OCHOBHBIC BU/IbI MHOTOTPAHHUKOB (MMUpaMUIa, TPU3Ma, IPSIMOYTOIBHBIN Mapaslielenue, Kyo)
78 KnaccudpunupoBaTh MHOTOTpaHHHKH, BBIOMpass OCHOBaHHUS Ui KiacCU(UKANUU (BBITYKJIblE W  HEBBIMYKIIbIC
' MHOTOI'PaHHUKH, IPABUIIbHBIE MHOTOIPAHHUKH, TIPSIMbIE U HAKJIIOHHBIE PU3MBbI, TapalIeIeIUIEbl)
7.9 OnepupoBatrh MOHATUAMU: CEKYIIAsl NIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB
7.10 OOBSCHATH TPUHIIUIIBI TIOCTPOSHUS CEUEHUH MHOTOTPaHHUKOB, UCIIONB3YSI METOJI CIIEIOB

7.11

CTpOI/ITI: CCUCHUA MHOI'OI'paHHHUKOB MCTOAOM CJICAOB, BBINIOJIHATH (BLIHOCHBIC) IMJIOCKHUC YCPTCIKU U3 PUCYHKOB ITPOCTBIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y




Pemare 3aa4M Ha HAXO0XACHUE TI'COMETPUUYCCKUX BCIUYHUH II0 o6pa3uaM WM ajlroputMam, IIPHUMEHAA HN3BCCTHEBIC

7.12 AQHAJMTUYECKUE METOJbI NP PEUICHUH CTaHIAPTHBIX MAaTEeMAaTHYECKUX 3a]a4 Ha BBIYHCICHUE PACCTOSIHUN MEXIy IBYMsI
TOYKaMH, OT TOYKH J0 MPSIMOH, OT TOYKHUJIO TNIOCKOCTH, MEXTY CKPEIIHBAIOIIMMUCS IPSIMBIMH
Pemarp 3amaun Ha HAaXOXAEHHE T€OMETPHUCCKUX BEIMYMH IO 00Opa3laM WM ajlropuTMaM, NPHMEHSS W3BECTHHIC
7.13 AQHAJMTUYECKUE METOAbl TIPU PEIICHUU CTAaHJAPTHBIX MAaTeMaTH4eCKUX 3a7ad Ha BBIYMCICHUE YIJIOB MEXIy
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU, MEXY TPSIMOI U TNIOCKOCTBIO, MEKAY IJIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB
714 Bbruncnsars 00bEMBI 1 IIIOMIAH TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, MTUpaMK/a) ¢ TPUMEHEHUEM (pOpMyJ1, BEIYHCIIATh
' COOTHOUICHUS MEXIY IUIOMIAASIMHU TIOBEPXHOCTEH, 00bEMaMH MOAOOHBIX MHOTOTPAHHHKOB
715 OmnepupoBarh MOHATHSIMHU: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh CHMMETPHH, LIEHTP, OCh U IUIOCKOCThH
CUMMETpHH (HUTYPBI
716 W3Bnekarb, mpeoOpa3oBbIBaTh M WHTEPIPETUPOBATh MH(POPMALHKIO O MPOCTPAHCTBEHHBIX TCOMETPUYECKUX (Urypax,
' NPE/ICTaBICHHYIO Ha YepTeXaxX U PHUCYyHKaxX
717 [IpumeHsATh TeoMeTpHuecKhe (aKThl sl PEHICHUS CTePEOMETPUYECKUX 3a/ad, MPENNOIaraloniiX HECKOJBbKO IIaroB
' PELICHUS, €CITN YCIIOBHS IPUMEHEHHS 33/1aHbl B IBHOM (hopMe
718 [IpuMeHATh MPOCTEHINNE MPOTPAMMHBIC CPEICTBA M AIEKTPOHHO-KOMMYHHKAI[HOHHBIC CHCTEMbI MPU PEIICHUU
' CTEPEOMETPUYECKHX 3a/au
719 [MpuBoAMTE TIPUMEpPHl MATEMATHYSCKHX 3aKOHOMEPHOCTEH B MPHPOAE W IKHU3HM, PACIO3HABATH IMPOSBICHHE 3aKOHOB
' T€OMETPHUH B UCKYCCTBE
[TpumeHATH MOMyYeHHBIC 3HAHHS HAa MPAKTHKE: aHAIM3UPOBATh PEaNbHBIC CHUTYallMd U MPUMEHSATh M3yUCHHBIC TIOHSTHUS B
790 IpOIIeCCe MOMCKA PEIICHHS MAaTEMATHUECKU CPOPMYITUPOBAHHON MPOOIEMbI, MOICITUPOBATh PEaTbHbIC CUTYAI[MH Ha SI3BIKE

TCOMCTPHUHU, UCCIICAOBATH MOCTPOCHHBIC MOJACIIN C HCITIOJIb30BAHUECM I'COMETPUUCCKUX MOHATUH U TCOPCM, aIlrapara aHFerBI,
pe€miaTb MPaKTUICCKHUE 3a/1a4U, CBA3AHHBIC C HAXOXACHUEM I'COMETPUICCKUX BEIIMYUH

11 KJIACC




Kon

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTATHI 0CBOCHUSN OCHOBHOI1 06pa3OBaTean0ﬁ nporpaMmmsal CpeaHeEro oﬁmero

NpoBepsieMOro
oOpa3oBaHus
pe3yJibTara
6 I'eomeTpust
6.1 OnepupoBaTh MOHATUAMH: LMJIMHAPUYECKAs IOBEPXHOCTb, OOpa3ylollue LWINHAPUYECKOW IOBEPXHOCTH, LMIMHID,
KOHUYECKas IOBEPXHOCTb, 00pazyrolne KOHUYECKOM TOBEPXHOCTH, KOHYC, cheprudecKas IOBEpXHOCTb
6.2 Pacno3naBathb Tena BpauieHus (LMIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOMYyUEHUS TeJl BpallleHUs
6.4 Knaccugunuposars B3auMHOE pacroyiokeHue cepbl U MIOCKOCTH
6.5 OnepupoBarh NOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA, IIaPOBOM CJI0M, OCHOBAHHUE IIAPOBOTO
' CJI0s1, BBICOTA LIAPOBOTO CJI0$, IIIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IITOMIAAHN TOBEPXHOCTEN TEN BpaIlleHUsI, FTEOMETPUUYECKUX TeJl C IPUMEHEHUEM (popmMy
6.7 OnepupoBarh MOHATUSMHU: MHOTOIPAaHHHMK, BIMCAHHBI B cdepy M ONUCAaHHBIM Okoyo cdepwl, cdepa, BOHCaHHAS B
MHOTOTPAHHUK MJIU TEJIO BPAIICHHUS
6.8 BbI4ncnaTh COOTHOIIEHHS MEXTy TUIOIIASIMU TOBEPXHOCTEH M 00bEMaMU OOOHBIX Tel
6.9 N300paxkath nzyyaemble (GUTypbl OT pyKH U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOHUTH
CEUEHHS TeJ BpaIlCHUS
6.11 W3BnekaTh, MHTEPHPETUPOBATh M MpeoOpa3oBbIBaTh MHGOPMAIMIO O IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (urypax,
' MPEJCTaBICHHYIO Ha YepTexax U pUCyHKax
6.12 [IpumensTh reomerpuyeckue (akThl ISl PEIICHUs CTEPEOMETPHUYECKUX 3ajad, IMPEANoyaraloliuX HECKOJbKO IaroB
' pellIeHHs, €CJIN YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOW (hopme
6.13 OnepupoBarh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE NeMCcTBUS CIOXKEHUS] BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAaKUMH
' CBOMCTBAMH OHH 00IaAaI0T
6.15 [IpuMeHsATh NpaBUIIO NapajuieNeNUIena Ipyu CI0KEHUH BEKTOPOB




OHepI/IPOBaTB IMOHATHUAMUK: ACKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBEC, BEKTOP, MOAYJIb BCEKTOpa, paB€HCTBO BCKTOPOB,

6.16 KOOPAMHATBI BEKTOPA, YroJI MEXIy BEKTOpaMH, CKAISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPHI
6.17 Haxomuthe cymMMy BEKTOPOB M HPOM3BEICHHE BEKTOpa Ha YHCIIO, YrOJ MEXKAY BEKTOpPaMH, CKaJlspPHOE NPOU3BEICHHE,
pacKiIagpIBaTh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3aaBaTh MJIOCKOCTh YPaBHEHUEM B 1IEKapTOBOM CHCTEME KOOPIUHAT
6.19 Pemrats npocreiimme reomeTpuaeckue 3a1a4n Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIA
6.0 Pemratp 3amaun Ha JOKA3aTENBCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HAXOXKICHHE TEOMETPUYECKUX BEIWYHMH MO 00pas3iam
' WIN QITOPUTMaM, IPUMEHSISI U3BECTHBIE METOJIBI ITPH PELICHUN CTAHJAPTHBIX MaTeMaTHYeCKHUX 3a1a9
621 [IpumensTh mpocTelMe NpPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBl TPU PEUICHUU
' CTEPEOMETPUYECKUX 33134
6.02 [TpuBOIUTH TpHUMEpPHl MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpHUpPOJAE M KHU3HHU, PACIO3HaBaTh MPOSBICHHE 3aKOHOB
' TeOMETPUH B HCKYCCTBE
[TpuMeHsTH MONTyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTH3UPOBATH PEANbHBIC CUTYyallud M NMPUMEHSTh U3yUYeHHBIC TOHATHS B
6.3 npoliecce MOMCcKa peleHsl MaTeMaTH4ecKu c(hopMyIHpOBaHHOM POOIEMbl, MOJIETUPOBATh peallbHble CUTYyallul Ha S3bIKE

TCOMCTPHHU, UCCIICA0OBATH MIOCTPOCHHBIC MOJACIN C UCITOJIB30BAHUEM I'COMETPUUCCKUX MOHATHH U TEOPEM, arirapara anre6p51,
peiaTb NPpaKTUUCCKUC 3aJa4H, CBA3aHHBIC C HAXOKIACHUEM I'COMETPUICCKUX BEJINYNH




MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUA

I'eomerpus

7.1

7.2

7.3

OcHOBHBIE TOHSTUSI cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 06 akcMOMAaTUYECKOM IOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH
U CIIEACTBUSA U3 HUX

B3aumHOEe  pacnonoxeHwe INpsAMBIX B NPOCTPAHCTBE:  IE€PECEKAOIUecs,
MapajuleJbHbIE W CKpeluBaromuecs npsMsle. [lapamienbHOCTs NOpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: INapajulelbHbIE MpSMBIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX NPSIMBIX, IAPAJUICIBHOCTh IPSAMOM M INIOCKOCTH. YIUIBIC
COHAIIPABJICHHBIMM  CTOPOHAaMH, YIojd MeEXAYy IpsAMBIMH B  IPOCTPAHCTBE.
[TapanaenbHOCTh IUIOCKOCTEN: MapajulebHble III0OCKOCTH, CBOMCTBA NapaUIeIbHBIX
wiockocreil. [Ipocreiimme npocTpaHCTBeHHBIE (GUTYPBI HAa TNTIOCKOCTH: TETPadIp, KyO,
napajuiesIenunes, HOCTpPOCHUE CEYCHUN

[leprieHAUKYIAPHOCTh MPSMOM W IUIOCKOCTH: MEPIEHAUKYJSpHBIE MpsMblE B
IIPOCTPAHCTBE, MPSAMBIE NTapalJIeJIbHbIE U MEPIEHAUKYISPHBIE K INIOCKOCTH, IPU3HAK
NEePIEHAUKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOPEMa O MPSIMON MEepIEeHAUKYISIPHON
IJIOCKOCTH. YIVIBI B IPOCTPAHCTBE: YIOJI MEXY NPAMOH U INIOCKOCTBIO, ABYIPAHHBIN
yroJi, IMHEHHBIN Yroia ABYrpaHHoro yria. [lepneHaukynsp 1 HakJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, POEKIHs (PUTYyphI HA
IJI0CKOCTh. [lepneHauKyIIpHOCTb MIIOCKOCTEN: MPU3HAK NEPIEHUKYISIPHOCTH JIBY X
mockocTeil. TeopeMa o TpEX nepreHAuKyIsIpax

7.4

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIIYKIBIE U
HEBBIMYKJIBIE MHOTOTPAHHMKH, pa3BEpTKa MHororpaHHuka. IIpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBaHUsS NPHU3MBI, MpsiMasi U HAaKJIOHHas IPU3MbI, OOKOBas U
II0JIHAs MIOBEPXHOCTH Npu3Mbl. llapamienenunen, npsAMOyToJbHbIA NapauIeIeIue
u ero coiictBa. [Iupamuna: n-yroapHas nupamMuaa, TpaHd U OCHOBaHHE MUPAMUIBL,
OoKOBasi M MOJHAs MOBEPXHOCTh MHUPAMMJIbl, NMPaBUJIbHAS U yCeUuEHHas MUPaMUAA.
OneMeHTbl mNpu3Mbl W nUpaMuibl. [IpaBuiIbHBIE MHOTOIDAaHHUKM: IIOHSATHE
MPaBWJIbHOIO MHOTOTPAHHMKA, TpaBWIbHAs NpU3Ma M NpaBWIbHAs NHpaMHIA,
NpaBUJIbHAS TPEYTOJIbHAS MMPaMUa U IPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
MPAaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, JoJeKadap H ukocaapyrue CeuyeHus
MIPU3MBI U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBE: CUMMCTPHA OTHOCUTCIILHO TOYKU, HpHMOﬁ, IIJIOCKOCTH.
OIIEMEHTHI CUMMCTpPUU B nupamMuaax, napajjiejacnuIicax, IMPaBUJIBHBIX
MHOT'OIrpaHHHUKax




7.6

7.7

Brruncnenue >1eMEHTOB MHOTOTPAaHHHUKOB: pEOpa, auaroHanu, yrisl. Ilmomane
OOKOBOI TOBEPXHOCTH M TOJHOM MOBEPXHOCTU TMPSIMON NPU3MBI, IJIOLIAIb
OCHOBaHHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsAMOM mpu3msl. [1nomans 60koBoM
IIOBEPXHOCTH U IIOBEPXHOCTU IPAaBWJIBHOM IUpaMHIbl, TEOpeMa O IJIOLAAH
yceu€HHo# nupamupl. [lonsarue 06 06béme. OObEM NUPaMUIbI, TPU3MBI

[Togo6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY TUIOIIAASMH IOBEPXHOCTEH,
00béMaMu OAOOHBIX TEN

11 KUIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMblii 371eMEHT COAEPKAHUS
T'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIoiye MUINHAPUYECKON TOBEPXHOCTH, OCh
HATUHIPUYECKON MoBepxHOCTU. LuimHap: ocHOBaHUs U OOKOBask MOBEPXHOCTH,
oOpa3yroiasi ¥ 0ch, IUIOMIA/lb OOKOBOW U MOJTHON MOBEPXHOCTH

Konnueckas moOBepXHOCTh, 0Opa3ymoline KOHHYECKOH MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTH. KOHYC: OCHOBaHWE M BEpIIUHA, 00pa3yromas
1 OCh, IJTOIIAIb OOKOBOM U MOJIHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pasyroiue
U BBICOTa, OCHOBAHMSI U OOKOBAsi IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IuaMeTp, IIoIIalb MoBepxXHOCTU cheprl. BzaumHoe
pacrionoxxenne cepsl U IIIOCKOCTH, KacaTelbHas IUNIOCKOCTh K cdepe, TUIOomaib
chepor

N300pakeHne Ten BpallleHus Ha II0CKoCcTH. Pa3BépTka HMIMHIpa U KOHyca
KoMOuHanmu Ten BpalleHHs U MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONMUCAaHHBIN
okouio cdepsl, cdepa, BOUCaHHAs] B MHOTOTPAaHHUK, WITH TEJIO BPAIICHUS

[Tonstue 06 o6néme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 o0bEMe
MPSIMOYTOJIFHOTO MapauieNienuIe a | ciieAcTBUS u3 He€. O0BhEM IUITMHIPa, KOHYCA.
O0bEM 1m1apa u iomaab chepsl

ITogoGuble Tema B mpocTpaHcTBe. COOTHOWICHMS MEXAy — IUIOIAASMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapasiebHO W NEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BepIINHY), CEUCHHUs IIapa

6.9

6.10

Bektop Ha miockoctd U B mpocTpaHcTBe. CHOXKEHUE M BBIUUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PasznokeHne BEKTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. IlpaBuno mnapamienenunena. PemieHue 3amad, CBA3AHHBIX C
MIPUMEHEHUEM MPABUII ACHCTBUIN C BEKTOpaMH

[IpsiMoyronpHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHarsl BeKTOpa.
[Ipocreiiimue 3agauyn B KOOpAMHATax. Yroil Mexay BekTopamu. CkansipHoe
MPOU3BEJICHNE BEKTOPOB. BhIUnCIEHUE YITIOB MEXAY MPSIMBIMU M IUIOCKOCTSIMHU.
KoopamnaTHO-BEKTOPHBIM METO/I MTPU PEILICHUH TEOMETPUUYECKHUX 3a1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM Pe3yJibTaTaM 0CBOECHHUS
NpoBepseMOro  OCHOBHOI 00pa30BaTe/IbHOI MPOTrPaMMBbI CPeIHEro 0011ero
TpeOOBaHUS oOpa3oBaHus

Bnanenue meronamu [10Ka3aTenbCTB, AJITOPUTMAaMHM pELICHUs 3ajiauy;
yMeHue (opMynupoBaTh M ONEPUPOBATH TOHATUSAMHU: ONIpEAEITICHHUE,
aKCMOMa, TEOpeMa, CIIEACTBUE, CBOWCTBO, IPU3HAK, JOKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE U IPOTHBOIOJIOKHOE YTBEPXKIEHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaThb METOJ, MaTeMaTH4YeCKON WHIyKLUY;
IIPOBOJUTH JOKA3aTeJIbHBIE PACCYKACHUS IIPU PELLICHUH 3a/1a4, OLIEHUBATh
1 JOTMYECKYI0 TPAaBUJIBHOCTh PAacCy)KJIEHUH; YMEHHE OIEepUpOBATh
MOHATUSAMH: MHOXKECTBO, ITOJMHOKECTBO, ONEPALUHU HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaThb TEOPETHKO-MHOXECTBEHHBIM —ammapar s
OIMCAHMsI pealIbHBIX NPOLECCOB U SBJIECHUI U IPU PELICHUH 33/1a4, B TOM
YHClie U3 JPYTUX yYeOHBIX IIPEIMETOB; YMEHUE ONIEPUPOBATH TOHATUAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHE 33]1aBaTh
1 OMHCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONB30BATh I'padbl IPU

peuICHuHU 3a1a4

YMeHue onepupoBaTh MOHSATHSMH: HaTypajJbHOE YHUCIO, LEN0E YHUCIIO,
CTETNEHb C LIeJIBIM [T0Ka3aTesieM, KOpEeHb HaTypajibHON CTETIEHHU, CTEIIEHb C
palMOHAIbHBIM [1I0KA3aTENEM, CTENEHD C ACHCTBUTEIBHBIM IT0KA3aTENIEM,
Jorapu@m uucia, CUHYC, KOCUHYC M TaHI€HC MPOU3BOJILHOTO YHUCIA,
OCTAaTOK IO MOIYJII0, PallMOHAJIBHOE YHCIIO, UPPALMOHAJIBHOE YHCIIO,
MHOKECTBAa HaTypaJbHBIX, IEJbIX, PAllMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCEJl; YMEHUE MHCIIOJIb30BaTh IPU3HAKHA JEIUMOCTH, HAMMEHBIIUI
oOuIMii AenuTeNb 1 HauMeHbllee oo1ee KpaTHoe, aaroput™ EBkinaa nmpu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UIIMOHHBIMU CUCTEMAMU
CUMCJIEHMS;  YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAYEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTENEHSAMH M Jorapudmamu,

npeoOpa3oBaHusi  POOHO-PAIIMOHAIBHBIX  BBIPAKECHHH;  YMEHHE

OIICpHUPOBATL  IMOHATHAMMU: nocjaca10BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH




Mporpeccus, TeOMEeTpUYecKas MpOorpeccHsi, OECKOHEYHO YObIBaroIIas
reoMeTpHuUecKasi IPOrpeccusi; yMeHHe 3a/1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKyPPEHTHBIX (HOpMYIN; yMEHHE ONEepHpPOBATH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJYJIb ¥ apTYMEHT KOMIUIEKCHOTO 4Hcia, (popMa 3amucu KOMITJIEKCHBIX
yucen (reoMeTpuyeckas, TPUIOHOMETpHUecKass M ainredpandeckas);
YMETh TIPOU3BOAUTH APUPMETUUYECKHE JCHCTBUS C KOMIUIEKCHBIMHU
YyCcIaMU; MPUBOIUTH MPUMEPHl HCIIOJIB30BaHUS KOMIUIEKCHBIX YHCEI;
OIIepUpPOBaTh NOHATUAMU: MaTpula 2x2 u 3x3, onpeAeauTeNlb MaTPHILIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTEIA

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIC, MpPPAallMOHAJIbHBIC,
MOKa3aTeNbHbIe, CTENECHHbIE, JIOTapu()MUIECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, WX CHUCTEMBl, YMEHHME OIEPUPOBATh
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIBHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO Pa3IMYHBIX NPUEMOB; pEILIATh
YPAaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [apaMeTpoOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHMs] MATEMaTHYECKHUX

3a]1a4 ¥ 3a7a4 U3 pa3InyHbIX 001acTell HayKy U peajbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUIMS, YETHOCTH (YyHKIUH,
NEPUOJUYHOCTh (DYHKIIHMH, OIPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (pyHKLMHU, HauOosbllee ¥ HauMEHbIlIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HeTpephIBHAsE (PyHKIHSI, ACHMITOTHI Ipaduka
(GyHKIMM, TIepBasi U BTOpasl MpOou3BoiHAs (DYHKIUU, T€OMETPUUECKHUI U
¢u3nyeckuii CMBICT TNPOU3BOAHOM, NEpBOOOpa3Hasi, ONpPEACIEHHbIN
MHTErpai;, yMEHUE HaXOAWTh ACUMITOTHI rpaguka (YHKIMH; YMEHUE
BBIUUCIATh IPOU3BOAHBIE CYMMBI, IPOMU3BENEHHUS, YacTHOIO U
KOMITO3ULIMK (PyHKIIMH, HAXOJUTh ypaBHEHUE KacaTelbHOM K rpaduky
(GyHKLIMHU; yMEHHE HAaXOIUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIH;
YMEHHE UCHOJIb30BaTh MPOU3BOIHYIO JUISl HCCIIEAOBAaHUSA (QYHKIHMH,
HaXOAWTh HAWOONbIIME W HAUMEHbIINE 3HAuUeHHUs (QYHKIHHA; CTPOUTH
rpad¥Kd MHOTOWIEHOB C HCIIOJIb30BAHMEM ariapara MaTeMaTh4eCcKoro
aHaJIM3a; TNPUMEHATh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIy4IIEro
penieHuss B NPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKUX H

(bHSI/I‘IeCKI/IX 3agadax; HaxXOAUTh Ijiomain U 00BEMBI (I)I/Il"yp C MIOMOIIBIO




HUHTCTpalia; MPUBOAWUTL NPUMEPBI MAaTCMATUYCCKOTr0 MOJACIIMPOBAHUA C

noMouIbio AudQepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMH: Tpaduk GyHKIUH, 0OpaTHas QYHKITUS,
KoMno3unuss (pyHKIMH, NuHEHHas (QyHKIMs, KBaapaTHdHas (QyHKLUS,
pauMoHanbHas (QYyHKUUS, CTeNeHHas (YHKLHSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, IMOKa3aTeIbHas U
norapupmuueckas (QyHKIMH; yMEHHE CTPOUTh Tpa(UKH H3YYEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHust  rpadukoB  (QyHKIMH,
UCIOJIb30BaTh I'paMKy Ul U3YyUYEHUs MPOLIECCOB U 3aBUCUMOCTEH, IpH
peleHnH 3a7a4 U3 APYIHX Y4eOHBIX MPEAMETOB U 3a/ad M3 peaslbHOU
KHU3HHM; BbIpaXaTh (opMylaMu 3aBUCHUMOCTH MEXIY BEJINYMHAMU;
WCIIONB30BaTh CBOWCTBA U rpaduku QYyHKUUN IS pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapamMeTpaMmy; H300pakaTb Ha KOOPIMHATHOMN

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPAaBHEHHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJadyd Pa3HbBIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, O U YacTH, HA JABHXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
YCIIYT, HaJIOTH, 3a/1a4¥ U3 00JacTH YIpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBJISATh BBIPAKEHMsI, YPaBHEHHUS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIEAOBaTh IOIYYCHHOE DPELICHUE H
OLIEHUBATh IPaBIONOJOOHOCTh PE3YJIBTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a1]a4U, UCCIIEN0BATh
MOCTPOEHHBIE MOJAEIM C HCIOJb30BAaHUEM ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJyUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: cpefiHee apudMeTHueckoe, MearaHa,
HauOoJbpIlIee U HaMEHbIIIee 3HaYCHU s, pa3Max, TUCIIePCHs, CTaHIapTHOE
OTKJIOHEHHME YMCIIOBOTO HabOpa; yMEHHE M3BJIEKaThb, UHTEPIPETUPOBATD
uH(OpMaLIO, IPE/ICTAaBIECHHYIO B Ta0MUIIaX, HA TUarpaMMax, rpagukax,
OTPaKAIOIIYIO CBOMCTBA peanbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIAT
UHPOpPMALIMIO C TOMOIIbIO TaONMIl M JuarpaMM; HCCIeq0BaTh
CTaTUCTUYECKUE JTaHHbIe, B TOM 4YHCJIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB U ANIEKTPOHHBIX CPENICTB; rpa)uueCcKH UCCIIeI0BATh COBMECTHBIC

HaOJIIO/IEHHUS C TTIOMOIIBIO AUArpaMM PacCEUBAHUS U JIMHEHHOU perpeccuu

YMeHHe OomnepupoBaTh IOHATHSAMH: CIy4YalHBIM ONBIT W CIydalHOE

CO6BITI/IC, BCPOATHOCTDH CJ'Iy‘-IElﬁHOFO CO6BITI/IH; YMCHHUEC BbIUYUCIIATH




BEPOSTHOCTh C HCIOJb30BAaHHEM TIpaUUeCKHX METOIOB; MPUMEHSThH
(bOpMyIBI CIOKEHHS W YMHOXKEHHS BEPOATHOCTEH, (OPMYIy ITOIHON
BEPOSTHOCTH, popmyny beprysiu, komOMHATOpHBIE (PAKTHI U (POPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaAbHBIX COOBITHIl; yYMEHHE OIEPHPOBAThH
MOHATUSIMH: CITydaiiHas BENMYMHA, PpACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYEeCKOe OXKHMJAHWE, THUCIEPCHsl W CTaHAapTHOE OTKIOHEHHE
CllydyailHOM BeNWYHMHBI, (YHKIMKM pPACHpENeNeHUsT U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKAa3aTeIbHOTO M HOPMaJIbHOTO PaclpeieeH i, yMEHUE
WCTIOJIB30BaTh CBOWCTBA N3YUEHHBIX PACTIPEIACTICHHI ISl pEIICHUS 3a/1a4;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX
WCCIIC/IOBAaHUN; YMEHHME TMPHBOAUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B IMPUPOTHBIX W OOIICCTBEHHBIX SIBICHUSX; YMCHHE
OIIEpPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAaHOBKA, YUCIIO COYCTAHUH,
YHUCIO  TEePEecTaHOBOK; OmHOM HbIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOPHBIE (PaKTHl U PACCYKACHUS JUIs PEIICHUs 3a7a4; OLlEHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTABISATH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHSMH: TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJIa, IFIOCKUN YIOJ, IBYPAHHBIN
yroJj, TPEXTPaHHbIN YroJl, CKPEIIUBAIOIIHNECS MTPSAMbIE, TAPaJIIETbHOCTD U
NEePHIEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yol MEXIy MPsSMbBIMU,
Yrojl MEXIy HOpsSMOW M IUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMbIMU,
paccTosiHME MEXKIY IJIOCKOCTAMH; YMEHHUE HCIOIb30BaTh MPU PEIICHUHN
3a/1au u3ydeHHbIe (PaKThl U TEOpPEeMbl TUIAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTH MaTeMaTHYECKHE
MOJIENIM C TOMOILIBI0 T€OMETPUUYECKUX MOHATUA W BEJIMYMH, pPEIIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3ada91

10

YMeHue onepupoBarh MOHATUSAMU: IUIOMIAb (GUTYpBl, 00BEM QUTYDHI,
MHOTOTPaHHMK, NPaBUJIbHBI MHOIOI'DAHHUK, CEUEHHUE MHOIOIDAaHHUKA,
KyO, mapajienenurnen, npusMma, nupamuaa, ¢urypa M IOBEPXHOCTh
BpallleH!s], UWIMHIP, KOHYyC, map, cdepa, Miomanab cdepsl, MIONaab
MOBEPXHOCTU MHUPAMMJIbI, MPHU3MBIL, KOHyCa, LUIUHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO MapaUIeNIeNuIena, MUPaMHUIbL, NPU3MBI, LWIUHAPA,
KOHYycCa, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUECHUS KOHycCa M LIMIUHJpA,

napauiCJibHBIC OCH HWJIIM OCHOBAHHIO, CCUCHUC IIapa, IIJIOCKOCTbD,




Kacatomascss cdepsl, UWIMHIpPA, KOHyCa,; yMEHHE CTPOHUTh CEUYCHHE
MHOTOTpaHHHKa, H300pa’kaTh MHOTOTPAaHHUKHU, (QUTYPHI U MOBEPXHOCTH
BpAILICHHS, UX CEYCHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTH CBOHCTBA F€OMETPUYECKUX (HUTYpP, CAMOCTOATEIHLHO
(bopMynTupOBaTh ONPEAETICHUS U3y9aeMbIX (PUTYP, BBIIBUTATH THIIOTE3HI O
CBOMCTBAaX M NpU3HAKaX I'€OMETPUYECKUX (HUryp, 0OOCHOBHIBATH WIIU
ONpoOBEprarb HX; yMEHHE TPOBOAUTH KiaccuuKkamuio ¢Guryp 1o
pa3MYHBIM NPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue OnepupoBaTh IMOHATHSMHU: JIBWKCHHE B IPOCTPAHCTBE,
napajuieNibHbI EePeHOC, CHMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHue MOM00Ws, TOMO0HBIE (UTYpHI, YMEHUE
pacrno3HaBaTh paBHbIC U MOAOOHBIC (UIYPhI, B TOM YKCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPHUCCKUE OTHOIICHHS
[PH PEIICHNY 3a/1a4; HAXOAUTh T€OMETPHUYCCKUE BETMYMHBI (JJIMHA, YTOJI,
UIONIA/b, 00BEM) MPH PELICHUH 3aa4 U3 JPYTHX YYSOHBIX MPEIMETOB U
U3 peaJbHON KU3HH, YMEHHE BBIYHCISATH T'€OMETPUYCCKHE BEIUYHHEI
(MHa, yroi, IUIOM@Nb, O00BEM, IUIOMIAIL MOBEPXHOCTH), HCIONB3YS
U3y4eHHbIC (OPMYJIBI U METOMbI, B TOM YHMCJIC: IUIOLIA/b MOBEPXHOCTH
MUpaMHJIBI, TPU3MBI, KOHYCa, IHJIMHIPA, TWIOaas cheprl; 00bEM Kyoa,
NPSMOYTOJIFHOTO MapaJuleNienunesa, MHPaMHUIbl, TPH3MBI, LWIMHIPA,

KOHYcCa, Il1apa; yMEHUE HaXOUTh OTHOILIEHHE 00bEMOB MOI0OHBIX PUTYp
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VYMmenune OIICPHUPOBATH IMOHATUAMU: NPAMOYTOJIbHAd CUCTEMA KOOPAWHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHCIIO, PAa3JIOKEHHE BEKTOpa IO Oasmucy,
CKaJIIPHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YTOJI MEXIy
BCKTOpaMH, YMCHUC HCII0JIb30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHBII\/JI METO
JUIE  PEIICHWS TEOMETPUYECKHX 3a7a4 M 3a]ad JIPYruxX yd4eOHBIX

MIPEAMETOB
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YMmenue BLI6I/IpaTB HOI[XO,[[SIH_[I/II‘;I MCTOA JJIA PCIUCHUS 3a1a4U,; TIOHUMAHUC
3HAQYMMOCTH MATCMAaTUKW B H3YUCHUW IIPHPOIHBIX H O6HIGCTBGHHBIX
IponecCcoB " ﬂBHeHI/Iﬁ; YMCHHUC PACIIO3HABATH IIPOSBJICHUC 3aKOHOB
MaT€MaTuKU B UCKYCCTBC, YMCHUEC MIPUBOAUTH IPUMEPHEI MATEMATHICCKUX

OTKPBITUN POCCUICKOW U MUPOBOM MaTEMAaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

Kox

1.1

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA

Yucna v BEIUHMCICHUS
HaTypaJ'IBHBIe U LECJIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LI EJIBIX YHCECII

PammonaneHpie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TPOIEHTHI,

b2 0eCKOHEUHbIE MIEPUOMUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTYpalbHOH cTeneHu. [leiicTBus ¢ apupMeTHuecKuMu
' KOPHSIMU HaTypajbHOU CTEIIEHU
14 Crenenb ¢ uensiM mnokaszareneM. CTeneHb C palMOHAIbHBIM I10KA3aTEJIEM.
' CaoiicTBa cTeneHu
15 CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnanble U HaTypabHbIE JIOTapU(OMBI
JelictButenbHble YHCia. Apu@METHYECKHE Olepanud C JIeUCTBUTEIbHBIMU
1.7 yucaamu. [IpubnumkEHHbIE BEIUMCIIEHUS, IPABUIIa OKPYIVIEHUS, IPUKUKA U OLIEHKA
pe3yabTara BEIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKCHUI
1.9 KommnekcHsle uncia
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Lenble u 1poOGHO-palliOHATIbHBIE YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEeHUs
24 [Toka3zatenbHble U JorapuMUUecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIIOHAIBHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 IToka3arenbHble U TorapuMUUecKre HepaBEeHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpeneauTens MaTpulbl
3 OyHKIMH U TpaduKu




OyHkmwms, cmocoObl 3amanus (GyHkuu. [paduk Gyakuuu. B3zammHo oOpaTHBIE

>l ¢yukuuu. YétHsie u HeuéTHble QyHKIMH. [lepuognueckue GyHKIIHA
OO6macte ompeneneHuss U MHOXECTBO 3HaueHUH QyHkimu. Hymm ¢yHKImm.
39 [IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcuMyMbl 1 MUHUMYMBI (QyHKIuM. HamOosblee M HauMeHblIee 3HAUYEHUE
(GYHKLMHU Ha IPOMEXKYTKE
313 CreneHHas (QyHKUUS C HaTypaldbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoWCTBa U TpaQUK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue QyHKINU, UX CBOMCTBA U rpaduKu
3.5 [ToxazarenbHas 1 norapupmMuyueckas GyHKIUH, UX CBOMCTBA U TpaduKu
16 Toukn paspeiBa. AcumnToTel rpadukoB QyHKiuid. CBolicTBa (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas mporpeccuu. @opmyiia CI0KHBIX TPOICHTOB
4 Hauana maremarudeckoro anammsa
4.1 ITpousBonnas pynkuuu. [IponsBoaHbIe AIEMEHTAPHBIX QYHKLIUH
[IpuMeHeHHe TPOU3BOJHONM K HCCIEAOBAHHIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHue HauOobIIero 1 HAMMEHbIIEro 3Ha4YeHNUs QyHKIUHM Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoOXecTBO, oneparui HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTb U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BeposarHocTh
6.3 Komb6unatopurka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u moBepXHOCTH BpaIlCHUS
7.5 Koopaunats! 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

Aranacsas II.A., byty3os B.®., Kagomues C.b. u agpyrue

Maremaruka: anreOpa v Hadyajia MaTeMaTHYECKOIO aHAJIN3a,
reoMeTpus. I eomerpus
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