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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCI OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3yU€HUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HAIpPAaBIEHHOCTH U TMPEAMETOB T'yMaHUTApHOro Iukia. [I0CKOJIbKY JIOrMYecKOoe MBILIUICHHUE,
dopmupyeMoe TpH HM3YYEHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
FeOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh U OIPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILIEHUHU 3ajJjad e€CTECTBEHHO-HAyYHOrO ILMKJIA, B YaCTHOCTH (PU3MUECKHUX
3az1ad.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaEHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydYarolmuxcsi MpU H3y4YECHUU T'E€OMETPHUH uepe3
o0ecrieueHre BO3MOKHOCTU MPUOOPETEHUS M UCTIOIb30BaHUs 0oJiee TIIyOOKHUX MeOMETPHYEeCKIX
3HAaHUH W JCWCTBUH, CHEHU(PUYHBIX TEOMETPHH, W HEOOXOAMMBIX Ui YCIIEIIHOTO
MpOQEeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHUKH.

[TpropuTeTHBIMH 33/la4aMH Kypca Tr€OMETPUHU Ha YriyOJIEHHOM YpOBHE, paCHIMPSAIONIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBJISIFOTCSI:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUH KaK 4YacTH MHUPOBOW KYJIBTYpHl U
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TMpPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTEeMaTHYECKUX MOJENAX, T[O3BOJISIONIMX OMHCHIBATH M HM3y4yaTh pas3Hble SBICHUS
OKpY’KaroIllero Mupa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» y4eOHOTo
Kypca reOMeTpHH;

dbopMupoBaHHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMyd U yMEHHE UX MPUMEHSTh, YMEHUs
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHHS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAEIAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

dbopmupoBanue HOHUMAaHHUS BO3MOYKHOCTH aKCMOMaTHYECKOTO IIOCTPOCHHUS
MaTeMaTHUYeCKUX TEeOpHuil, (opMHUpOBaHUE MOHUMAHUS POJIU AKCMOMATUKH TPU TMPOBEICHUU
pacCyXIeHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHUS MX TPHUMEHATh, MPOBOJIUTH JOKa3aTeNbHbIE pACCYXKIECHUS B XOJE pPELICHUS
CTEpEOMETPUYECKUX 337ad M 3aJad C [PAKTUYECKHM CoJepKaHueM, (OpMHpPOBAHUE
NpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAaHMHM MaTEMaTHUECKHUX
YTBEP)KICHHUIA U POJTM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYyXKICHUH;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHSI, THTepeCca K N3YUYEHHIO TEOMETPHUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeATbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3yYEHUU APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIEIMPOBAHUSI PEATbHBIX CHUTYallMH, MCCIEeI0BaHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAIH ITOTYYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJIEpXKATeIbHBIM JIMHUSAM, HO M IO ToaaM OOydeHwHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpOcaM OOydJaroImuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUIN 00YYarOIUXCsl, pacCIIupssi U yriryoussisi €€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX HporpammM, oOecrneduTbh yriayOn€HHOE M3yYyeHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, Ipsimasi, JI0CKOCTh, pocTpaHCcTBo. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHoCTs IPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHPOBaHUE, n300pakeHne ¢uryp. OCHOBHBIE CBOWCTBA MapalieIbHOIO MPOCKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapasuleabHble IJIOCKOCTH,
CBOICTBA MapalIeNIbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEHHbBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10ckocTH. OpToroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKOcTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

YTrabl B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, TUHEHHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yromapHas npusMa,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillume Nyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
nupaMuJia, MpaBUiIbHAS TPEYToJibHASI MUpaMKia U MPaBMIIbHBIN TeTpasap, KyO. [IpeacraBnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHWI, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOTIOIPDAaHHHUKE: CHUMMETpHUS IapajljiesienuIena, CUMMETPHS
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIPABIICHHbIE BEKTOpBHI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsATHe KoMmIutaHapHble BEKTOpPbI. [Ipru3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalieHus:: HUIUHAP, KOHYC, YCEYEHHBIN
KOHYcC, cdepa, map. BlaumHoe pacrnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciuenctBus u3z He€. OObEM MpSAMOM U HAKIOHHOW MPU3MBI, IWIMHIPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOmAAEH MOBEPXHOCTEH MOAOOHBIX  Uryp.
[TpeoOpa3oBanue monodus, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepUIMHY), CEYSHMs IIapa, METOAbI IMOCTPOEHUSI CEYCHMH: METOJ CIEJOB,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METOX MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOICTBa JABW)XEHUH. BuIbl ABM)KEHMI: MapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTAaBICHUE O MaTEMaTHYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKITUSMHU U HA3HAUCHUEM,;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON UICHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KCHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTAHME:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryispHas (Gu3ndeckas akTUBHOCTH),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
npohecCHOHANBEHOM JEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBIeHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANPHOTO — XapakTepa  AKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [PUMECHEHHUE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBaTH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTPAWBATh AaApPTyMEHTAIMIO, MPUBOIAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE AeUCTBUA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCJIEIOBAHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpOBaTH 0OOOIICHHUS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAMUMBIX IS OTBETa Ha BOIPOC W JJIs
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MpPEeACTaBIATh €€ B pa3IuuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHHUMATh M (OPMYIHPOBATh CYKICHUS B COOTBETCTBHU C YCIOBHSIMU W LEISIMU
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PEHICHUS 33/a4d, SKCIEPHUMEHTa, HCCIEIOBAaHMSA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU IT03HABATEIbHON pedUIeKCUU KaK OCO3HAHUs COBEPLIAEMBIX JIeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpelenirTbh BUIbl padoT, JOroBapHBaThCs, OOCYXIAaTh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OLIEHMBATh KAaueCTBO CBOErO BKJaJa B OOIIMH NPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMU CTEPEOMETPUH IIPU PEIICHUH 33134 U
IIPOBEJICHUN MAaTEMaTUYECKUX PACCYKIECHU;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpPH PEIICHUU
FEOMETPUUECKUX 3ajay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh MOHATHSAMM, CBSI3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MIPSIMON U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BH/Jbl MHOIOIPaHHMKOB (TIpU3Ma, HUpaMUJA,
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PHUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHITUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapaJliesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MIPOEKTUPOBaHKE (GUTYp Ha
TUIOCKOCTB, BBITIOJHATH U300pakeHHst (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMuja),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOZHO ONEpUpOBaTh MOHATUSMU: CHUMMETPHUS B TNPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOUIEHHWM M HaxOXKICHHE
FEOMETPUUYECKUX  BEIMYMH, TPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMAaTHYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;

IPUMEHATH MIPOCTEHIINE IPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKATD, peoOpa3oBHIBATH u MHTEPIIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha 4Yeprexax U
PHUCYHKaX;

NPUMEHSTh TIOJyYyeHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBAThb M aHAIM3UPOBATH
peasibHble CUTYyalllud, MPUMEHATh U3yUYEHHBbIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TIEOMETPUH, MCCIEAO0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
IreOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pemaTb IPaKTUYeCKHe
3a[]a4M, CBA3aHHBIE C HAXOKACHUEM F€OMETPUUYECKUX BEIINYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
YyacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHI.

K xonmy 11 kj1acca o0yyaromuicss HAyYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpamleHus (IMIHHAP, KOHYC, cdepa U map) U 00BACHATH CITOCOObI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpallleHUs, OO0BEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TE€JN BPALICHHS, T€OMETPUYECKUX TEN C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIUMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIIATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATH nH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpIUHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOZHO OIEpPHPOBATh MOHSATUSMHU, CBS3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCUCHUS MHOTOTPAHHUKOB U TN BpAIICHUSA: CEYCHHS IMIIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJa4d Ha JI0KA3aTelhCTBO MATEMAaTHYECKHX OTHOUICHHH W HaXOXXICHHE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAIMH, IPUMEHSTh N3YYCHHBIC MTOHATHS, TEOPEMBI, CBOHCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJZIETH C WCIIOJIb30BAHUEM I'€OMETPUYECKUX MOHATHH W TEOpeM, ammapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKeHUS 5 1
7 [ToBTOpeHME, 0600IICHNE 1 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTpoJibHbIe
Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIa U300PAKEHHS
Ha PUCYHKE IIOCKOCTH,
NapaJuIeIbHBIX NPSAMbIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

https://m.edso0.ru/588c85b2

[ToHsATHS cTEpeoMeTpHH: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ IpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIHbI OTpe3Ka

https://m.edsoo.ru/ddcdafc?

[TonsTud: nepecexaromumecs
IIJIOCKOCTH, ITEPECEKArIINECs
npsiMasi ¥ MIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/eba83d84

[TonsTHs: Eepecekaronecs
IJIOCKOCTH, IT€peCceKaroIIrecs
npsiMasi ¥ MII0CKOCTB;
MOJIYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIECTBYIOIUX
00BEKTOB

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e

MHororpanHuKH, H300pakeHIe
HPOCTEHIITNX MPOCTPAHCTBEHHBIX
¢Guryp, HeCyIecTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/4284be8b

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/c2bed9ch5

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE
cieacTBus u3 HUX. CrocoOsl
3aJaHMs IPSIMBIX U IJIOCKOCTEHN B
npoctpancTBe. O003HaUCHUS
IPSIMBIX U IIJIOCKOCTEN

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepes ux péopa. Mzobpaxenue
nepecevdeHus MoTyIeHHBIX
mockocrel. PackpammuBanue
MMOCTPOCHHBIX ceueHnuu Pa3HBIMU
oBEeTaMn

N300pakeHne ceueHni mupaMuibl,
Ky0a 1 mpHU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX
mockocren. PackpammvBanue
MMOCTPOCHHBIX CeueHUit Ppa3HbIMU
[[BETaMHU

https://m.edsoo0.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/l4ca712c

12

N3o06paxeHne cedeHnit mupamuibl,
Ky0a 1 mpU3MBbl, KOTOpPBIE TPOXOIAT

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

13

14

yepes ux péopa. Mzobpaxenue
MePECCUCHHS TIOJTYICHHBIX
IJI0CKOCcTel. PackpammBanue
MMOCTPOSHHBIX CEUEHU Pa3HBIMU
LBETaMU

N306pakenue ceueHni nupaMuipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMU

Merton ciieoB IS TOCTPOSHUS
CEeUEeHUN

https://m.edsoo.ru/9cf3b9bf

https://m.edsoo.ru/1b2f91f7

15

Mertoj cie10B AJIs TOCTPOCHUS
ceueHuii. CBoMCTBa nepecevyeHuit
OPSMBIX M IJIOCKOCTEMN

https://m.edsoo.ru/1844a2e4

16

17

18
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Mertoj cie10B A1 TOCTPOCHUS
ceueHuii. CBoMCTBa nepecevyeHuit
HPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM Toukam Ha pedpax.
Cozntanue BBIHOCHBIX UepTexel 1
3aITUCh MIAroB MOCTPOCHUS
[Toctpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznianue BIHOCHBIX YepTexeil U

3aluCh MaroB NOCTPOCHUA

[locTpoenue ceueHnii B mupamu/Ie,

https://m.edso0.ru/a9d15d32

https://m.edsoo0.ru/4c4216e9

https://m.edsoo.ru/57e2e351

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

KyOe 1o Tpém ToukaM Ha pEOpax.
Co31aH1€e BEIHOCHBIX YepTEkKEH U
3aMKCh 11aroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupaMu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.
Co3ztaHue BIHOCHBIX UepTexkel U
3aIKCh IIAroB MOCTPOCHHUS

https://m.edsoo.ru/c5abbc54

21

22

23

24

25

[IoBTOpEHME IUIAHUMETPUN:
Teopema 0 mpONOPLIMOHAIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

[loBTOpEHME MIIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX YEpPTEkKaAX.
Hcropus pa3BUTHUs INITAHUMETPUU U
CTEpEOMETPUHU

KonrtponbHas padora "AKkcnoMbl
crepeomerpun. CeueHus"

B3aumHoe pacnionoxenue npsMpIx
B IIPOCTPAHCTBE.
CkpemuBaromuecs npsiMeie.
[Tpu3Haky CKpEIMBAIOIINXCS
npsmbix. [lapanienbHble npsiMbie B
IIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOU
napajujleJIbHOM TaHHOHU IPSIMOM,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH HA
JlaHHOM mpsimMoi. Jlemma o

https://m.edsoo.ru/7d1fb4c8

https://m.edso0.ru/c5a497c4

https://m.edso0.ru/a6ae516e

https://m.edsoo.ru/chfbh4984

https://m.edsoo.ru/ac45fd6f



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f

MEPCCCUCHNHU ITapalJICIIbHBIX
MMPAMBIX ITIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

https://m.edsoo.ru/5al11ad49

27

[TapamiensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOWCTBA

napaujiCJIbHOIO IMMPOCKTUPOBAHMA.

N3obpakenue pa3Hbix puryp B
HapaJJIeIbHOMN MPOEKIIUH

https://m.edsoo.ru/f275db49

28

29

30

31

I{enTpasnbHas Mpoekusa. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMH.
VYrois Mexay NpsMbIMU

3agauu Ha J0Ka3aTeNbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacIroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

IToHATHSA: TapaIENbHOCTD PIMOUN

U TINIOCKOCTH B IPOCTPAHCTBC.

IIpu3Hak napajunenbHOCTH MPSAMON

u miockoctu. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU U
IUIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUNCJIEHHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C N1APAUIEIBHOCTBIO
NPSIMBIX U IIJIOCKOCTEMN B
MIPOCTPAHCTBE

https://m.edsoo.ru/7ca4fa2f

https://m.edsoo.ru/53ab7cfd

https://m.edso0.ru/1737fd63

https://m.edsoo.ru/e8e1391a



https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a

32

33

34

IToctpoenue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepPTEXKE U
MapasuieIbHOTO IPYroM MPsSMO.
Pacuér orHOmIEHU I

[TapannensHas npoekuus,
PUMEHEHUE JJI TOCTPOCHUS

cedeHui KyOa 1 mapasuiesenumnena.

CaolicTBa napauienenuneaa u
MIPU3MBI

[TapannenpHbIE MITOCKOCTH.

[Tpu3Haky napayuieTbHOCTH ABYX
IUIOCKOCTEH

https://m.edsoo.ru/49ffaffl

https://m.edsoo.ru/ac13686d

https://m.edso0.ru/h936e992

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALYIO TaHHOU
MJIOCKOCTH U CJIEJCTBUS U3 HEE

https://m.edsoo.ru/6be9fbea

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O MapauIeIbHOCTH
NPSIMBIX TIEpECeUeHus pU
NIEPECEUECHNH JIBYX NapaJIeIbHbIX
IIJIOCKOCTEN TpeThen

https://m.edsoo.ru/6¢c42af37

37

CBoiicTBa napayIeNIbHBIX
IJIOCKOCTEH: 00 oTpe3Kax
napajuIeNbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXKITY
napajieNbHbIMU TIOCKOCTSIMU; O
nepeceyeHu  MpsiMoi ¢ ABYMS

https://m.edsoo.ru/e157c6f7



https://m.edsoo.ru/49ffaff1
https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7

napajiCJIbHbIMH IIJIOCKOCTAMU

38

39

[ToBTopenue: Teopema ITudaropa
Ha IIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYroJIbHUKA

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢c98c7c

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulesenuIe1a

https://m.edso0.ru/99d56dab

41

42

43

44

45

Brruucnenue aivH OTPE3KOB B KY6C

U IPSIMOYTOJIBHOM
napajuleIeuIee

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IIPIMOM U
IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IPSIMOiA,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOT'paHHUKaX

https://m.edsoo.ru/5b1bb69d

https://m.edso0.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55e3

46

47

[InockoCcTH U MEepIIEHINKYISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHKAX

[leprienauKynsap 1 HaKIOHHAS.

https://m.edsoo.ru/76464a93

https://m.edso00.ru/818779e7



https://m.edsoo.ru/9ccc55d3
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[TocTpoeHue nepreHuKyspa u3
TOYKHU Ha MPSIMYIO

48

49

50

[lepnenauKkynsip 1 HaKJIOHHAs.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha IPSIMYIO

Teopema o TpEX mepreHANKYIIIpax
(mpsimast 1 oOpaTHast)
Teopema o TpEX mepreHANKYIIpax
(npsimast 1 oOpaTHas)

https://m.edso0.ru/b9366929

https://m.edso0.ru/13ca2779

https://m.edsoo.ru/7e55435e

o1

52

53

Yron Mmexay CKpemuBaromuMUC
PSIMBIMU

[Touck nepreHaNKYyIIPHBIX
MPSIMBIX C TOMOUIBIO
MEePIEHANKYIISIPHBIX TUIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87c

54

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIILHON MUPaMUJIBI C
ITOMOIIBIO OPTOTOHAIBHOU
IIPOEKLIAN

https://m.edsoo.ru/fc377c51

55

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIIBHOM MUPaMUJIBI C
ITOMOIIBIO OPTOTOHAIBHOU
MPOEKIINU

https://m.edsoo.ru/56c8faa4

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHI B
MHOI'OI'paHHHUKax

[Ipu3Hak nepneHuKyIsIpHOCTH

https://m.edsoo.ru/bal7c527

https://m.edsoo.ru/3b72c654



https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
https://m.edsoo.ru/4d5fb41d
https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/c82fe87c
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IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CHMMETPUU

58

59

60

61

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUKHU J10
IUIOCKOCTH

CniocoObl ONyCTUTh
NEePIEeHIUKYISAPBl: CHMMETpPHSI,
CABUT TOUYKH I10 MapajieIbHON
PAMOM

Casur 1o HenapauieIbHON
MPSMOM, U3MEHEHUE PACCTOSHUM

https://m.edsoo.ru/2ae86c5h

https://m.edso0.ru/b33d2119

https://m.edsoo.ru/cb1b137c

https://m.edsoo.ru/2625aldb

62

KonTtponsnast padora "B3anmuoe
PACIIOJIOKCHUC ITPAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edsoo.ru/b5bc8eec

63

64

65

[ToBTOpEHME: YroI Mexay
NPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA KOCHHYCOB

[ToBTOpEHME: Yyrom Mexny
CKPELIMBAIOIMMUCS MPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckne MeTObI

BBIYUCJICHUA yIJIa MCXKAY NIPAMbIMU
B MHOT'OI'paHHUKax

https://m.edso0.ru/6f93bcdf

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

66

JIByrpannbiit yroa. CBoicTBO

https://m.edso0.ru/3922fc23



https://m.edsoo.ru/2ae86c5b
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JIMHEUHBIX YIJIOB JBYTPAHHOI'O yria

67

68

69

70

[TeprieH UK YJISPHBIC TIIIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYISPHBIX TIOCKOCTEH

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
NEePHEHANKYIISIPHBIX TPETheU
IJIOCKOCTH

[TpstMOyTONBHBIN MapaieNenume];
Ky0; U3MepeHus, CBOMCTBa
MPsIMOYTOJILHOTO Tapasliesenurea

TeopeMa O AxuaroHaln
MpAMOYT'OJIBHOT'O ITapaJuICIICTIUIICIa
U CJIEACTBUE U3 HEe

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/16¢95c3a

https://m.edsoo.ru/52c¢88814

https://m.edsoo.ru/d47cac87

71

CrepeomeTpruecKue U MPUKIIaJIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
pacIoI0KEHUEM MPSAMBIX U
TIOCKOCTH

https://m.edso0.ru/6e119e38

72

[ToBTOpEHME: CKpENIUBAIOIINECS
HpsIMBIE, NTapajljie/IbHbIE INIOCKOCTH
B CTAaHAAPTHBIX MHOTI'OI'paHHUKAX

https://m.edsoo0.ru/1144¢324

73

[Tapa mapanmienbHbIX IIOCKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTosiHUE MEXY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

https://m.edsoo.ru/cfcadebf

74

Paccrosnane ot ToukH 10

https://m.edsoo.ru/b9a387c8
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IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
JI0 IIJIOCKOCTH

75

Bpluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

77

78

TpéxrpanHblil yroJi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yIIIoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila
DnemMeHTHI chepuuecKoit

FCOMETPHH: T€OIC3MYCCKUE JIMHUU
Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosHus"

https://m.edsoo.ru/6e34b31e

https://m.edsoo.ru/82ha2777

https://m.edso0.ru/69a7d942

79

Cucremaru3anus 3HaHHUI
"MHOTOrpaHHHUK U €ro 3J1eMeHTHI"

https://m.edsoo.ru/dd1173e8

80

81

IMupamuna. Buael nupamu.
[IpaBunbHas nupamua
ITpusma. IIpsimMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/51ff5abc

https://m.edso0.ru/68bb5bec

82

[Ipssmoit napannenenunen,
IIPSAMOYTOJIBHBIN MapajuIeIeuIIe],
KyO

https://m.edsoo.ru/8515ba52

83

84

BrInmykiibie MHOTOIpaHHHKU.
Teopema Ditnepa

Boinykiible MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe U

https://m.edso0.ru/86151552

https://m.edsoo0.ru/624c65e7
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MOJIYIIPAaBUJIbHBIC MHOTOTpaHHUKHU

Kontponbnas pabota

85 T —" 1 https://m.edso00.ru/9ac392c8
86 Honsrie BekTopa Ha IIOCKOCTH H B 1 https://m.edsoo.ru/b744c9ec
POCTPAHCTBE
87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3HOCTh BEKTOPOB 1 https://m.edsoo.ru/dal62dbc
89 [TpaBuI0 mapaiencnumnena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 https://m.edsoo.ru/2a5d2dcl
PassoxeHre BeKTOpa 1Mo 6a3ucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://m.eds00.ru/92765464
OJTHOH IIOCKOCTH
92 CkansipHOE ITPOU3BEACHUE 1 https://m.edsoo.ru/fd6b44a5
93 E;:ZI;Z;};HE z;gigz)ﬁée 1 https://m.edsoo.ru/e634d38a
94 [Ipocreiimme 3a1a4n ¢ BEKTOPaMu 1 https://m.edso0.ru/3d5h22ec
95 [Mpocreiimue 3a1a4un ¢ BEKTOpaMu 1 https://m.edso0.ru/6b87c2da
96 [Ipocreiimme 3a1a4n ¢ BEKTOPaMu 1 https://m.edsoo.ru/b9b6d54f
97 [Npocreiimme 3a1a4n ¢ BEKTOPaMu 1 https://m.edso0.ru/24e7b226
98 g{i?ingeme 1 CHETEMATHIARIA 1 https://m.eds00.ru/22247c8¢c
99 O6O6erHHe 1 eucTeMatisatit 1 https://m.edsoo.ru/eb16c6la
3HaHHUH
100 Urorosast kKoHTpOJbHASA paboTa 1 https://m.edsoo.ru/eca25dd6
101 HToroBasi KOHTpOJIbHASE paboOTa 1 https://m.edsoo.ru/13be7183
102 O000IIIeHNE U CUCTEMATU3AIHS 1 https://m.edso0.ru/c8863892
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3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUSA
padoTbI padoThbI pecypcbl

[ToBTOopenue Tembl "KooparHaTel

1 BEKTOpAa Ha TUIOCKOCTHU U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHncrae”
H n

2 OFTOPCHHE TEMb CKaTlpHoe 1 https://m.edsoo0.ru/49d29f46
IIPOU3BECHNE BEKTOPOB
[loBTOpenue Temsl "Borunicienue

3 yIJia MeX1y BEKTOpaMu B 1 https://m.edsoo.ru/ech2a824
npocrpancTae”
[ToBTOpeHue TeMsl "YpaBHeHME

4 IpsSIMOU, MIPOXOJIAIICH Yepe3 1B 1 https://m.edsoo.ru/7a5e9713
TOYKH"

5 ¥/PABHEHHE [I10CKOCTH, HOPMAIE, 1 https://m.edsoo.ru/24171bae
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax

6 ¥/PABHCHIE MIOCKOCTH, HOPMAIE, 1 https://m.edsoo.ru/dec14c37
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

7 BekropHoe npou3BeneHue 1 https://m.edsoo.ru/de683aaa

8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 hitps://m.edsoo.ru/f72c7fa9
IIPOrpaMMHUPOBAaHHE

9 JIMHeHiibe HEpABEHCTRa, MHHEiHOe 1 https://m.edsoo.ru/d21cf6ee
IIPOrpaMMUPOBAaHHE
AHaJIUTUYECKUE METObI pacuéra

10 yIJia MeX1y MPSIMbIMU B 1 https://m.edsoo.ru/d1fa9d71

MHOT'OrpaHHUKax
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11

AHaJIUTUYECKHE METO/IbI pacuéTa
yria MeXJy MI0CKOCTSIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/fe24d456

12

13

14

dopmyJiia pacCTOAHUSA OT TOUKH 110
IIJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccTossHUM OT TOUKH
JI0 TUTOCKOCTH B KyOe
Haxoxnenue paccTossHui OT TOUKH

J0 IINIOCKOCTH B HpaBHHBHOﬁ
ImApaMuac

https://m.edsoo.ru/5h56823d

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

15

KonTponbhas padora
"AHanutruyeckas reometpus”

https://m.edsoo.ru/1f7ea33f

16

17

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

Ceuenus MHOI'OI'PaHHUKOB: MCTO/
CJICI0B

https://m.edso0.ru/416bc79c

https://m.edsoo.ru/1273ffb9

18

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/a2cd38a4

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTU: MapaJuleIbHbIE
CCUCHUA

https://m.edsoo.ru/e4b889fd

20

21

[TapannenpHble IPAMBIE U
TJTOCKOCTH: pac4y€T OTHOLIEHHI

Hap AJUICIIBHBIC IPAMBIC U

IIIOCKOCTH: YTIJIBI MCKIY
CKpCHIUBAOIHUMUCSA ITPAMBIMU

https://m.edsoo.ru/bh12282ed

https://m.edsoo.ru/bd78ac3a



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
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22

23

[lepnieH UKy pHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUH
MHOTI'OTPaHHUKOB

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

https://m.edsoo0.ru/f767e671

https://m.eds00.ru/9392d44f

24

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

https://m.edsoo.ru/6e7bf7cl

25

26

27

[ToBTOpEHHE: TIOIIAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JISI
TIomaaen, COoOpakeHHs MOT00MS

[ToBTOpeHue: momamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous
[ToBTOpEeHMe: mIomaIn
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

https://m.edso0.ru/9baad726

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

28

IImomann ceuenuit
MHOTOTPAaHHUKOB: TUTOIIA T
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUSI TOA00HS

https://m.edsoo.ru/d81cea87

29

IImomann ceuenunii
MHOTOTPaHHUKOB: TUTOIIA I
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00MS

https://m.edso0.ru/83b98d39



https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
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https://m.edsoo.ru/d633eedb
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30

KonrponsHas pabora
"I[loBTOpEeHNE: MHOTOI'PAHHUKH,
CEYEHHUSI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/d2658ebd

31

O05BéM Tenna. O0beM
PSIMOYTOJIBHOTO
napasuiesieurnea

https://m.edso0.ru/826e23fb

32

33

34

35

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeomMeTpHUeCKHE 3a1a9H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajuiesienumneaa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C

BbIUUCIIEHUEM 00BbEMa
IIPSIMOYTOJIBHOTO
napaenenumnena

O0BEM npsIMOit TPU3MBI

https://m.edso0.ru/522e867¢

https://m.edso0.ru/2667e6de

https://m.edsoo.ru/41398a71

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB MPSAMO TPU3MBI

https://m.edsoo.ru/1ee258f4

37

38

39

HpI/IKJ'Ia,I[HLIC 3aga4u, CBA3aHHBIC C

00BEMOM TIPSIMON MPU3MBI
Brruncienne 00bEMOB TEJI €
MIOMOIIIBIO ONPEIETEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

Brruncienme 00bEMOB TEI C

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6
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IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM mUpaMu/Ibl

40

41

42

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHNne 00BEMOB MUPAMH]T C
O0IIKM YTTIOM

dopmyna 00bEMa MUpaMHIBL.
OrHoueHre 00bEMOB MUPAMUTI C
O0IIKM YTTIOM

CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIC C 00bEMaMH HAKIIOHHOM
HPU3MBI

https://m.edso00.ru/91672d2f

https://m.edsoo.ru/5bhcdeh66

https://m.edsoo.ru/cfbc984c

43

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00BEMAMU TTHPAMHUIBI

https://m.edso0.ru/95db2799

44

45

46

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknanHele 3a1a4u MO TEMe
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM MTUPAMMU/IBI
[Tpumenenne o0bEMOB.

Brruncienue pacCcTosAHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/55d4f1b7

https://m.edso0.ru/9d64515e

https://m.edsoo.ru/4e19ech6

47

Kontponbnas padota "O0bEM
MHOrOrpaHHHuKa"

https://m.edsoo.ru/db67181c

48

49

Hunmaaprdeckas MOBEPXHOCTD,
oOpa3zyromue MUITHHIPHIECKON
IIOBEPXHOCTHU

Hunuuap. [psamoit kpyroson

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683



https://m.edsoo.ru/91672d2f
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HUIIMHAP. HJIOH_IaI[B MMOBCPXHOCTU
OUJINHApPA

50

51

52

Konnueckas noBEpXHOCTb,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

Ceuenne KOHYCa IINIOCKOCTBIO,
HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBaHUA

VYceuénnblil konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

https://m.edsoo.ru/bcdfefab

https://m.edsoo.ru/2e5a1f29

https://m.edsoo.ru/475fea2c

53

[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9acl1444e

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHU IIUITHHIIPA,
KOHYyca

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN IUITHHIIPA,
KOHYyca

https://m.edsoo.ru/1325f3dd

https://m.edso0.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

57

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2de13ca

58

59

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Ccdepa u map

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

60

[Mepecedenue cheps U mapa ¢

https://m.edsoo.ru/c1475e77
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iockocthio. Kacanue mapa u
cepsl TIOCKOCTHIO. Bum n
n300pakeHHE mapa

61

[lepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua u
n300pakeHHE mmapa

https://m.edsoo.ru/af4a7147

62

63

VYpasaenwne chepsl. [Lnomans
cdepsl u e€ yacre

Cummetpus cdepsl U mapa

https://m.edsoo.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,

CBSI3aHHBIE CO CEPOi U MIapoM,

IIOCTPOCHUECM UX CeueHH I
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,

CBSI3aHHBIE CO CEPOHt U MIapoM,

IMOCTPOCHUECM UX CEUYCHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC

co ctepoii u mapom

https://m.edso0.ru/95a815fb

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaH/IApTHBIE
noxoous

https://m.edsoo.ru/67dda7ee

68

Paznuunsie KOM6I/IHaI_[I/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

https://m.edsoo.ru/447414f7
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69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/7f99de3a

70

71

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"
Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a547f6

72

O6béM mumuHIpa. Teopema 06
00BbEME MPSIMOTO UIHHIpA

https://m.edso0.ru/961d78a8

73

74

75

Beruncnenmne o0bEMOB TelI ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unTerpana. O6bpéM KoHyca
ITmowmaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB IUTUHIPA, KOHYCA

https://m.edsoo.ru/8cf5adc?

https://m.edsoo.ru/172d4f55

https://m.edsoo.ru/29beaf77

76

[IpukiiagHeie 3aga4u 1o TemMe
"OOBEMBI U IUIOMIAINA
noBepxHocTel Ten"

https://m.edso0.ru/88d75145

77

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06bEMe 11apa.
[Tnomane chepsr.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB 11apa, MAPOBOTO
CerMEHTa M 1IapOBOT'0 CEKTOPa

https://m.edsoo.ru/e5667d27

78

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeNn'", CBI3aHHBIC C

https://m.edsoo.ru/5efcff8e
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00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLICHUS MEKITY
IUIOIIA/ISIMH TTOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TET

79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeJ U IJIOMIAACH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M O0BEMBI KPYTJIIBIX

TCI

https://m.edsoo.ru/26cleada

https://m.edso0.ru/91c864f2

81

JIBH>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BrmKkeHus u
paBeHCTBO (puryp. Obdurue
CBOMCTBA JBUKECHUI

https://m.edsoo.ru/e8d891e8

82

Buael n1BuxkeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

https://m.edsoo.ru/75255d4b

83

84

[TpeobOpazoBanms momoowms.
[Ipsimas u cepa Ditnepa
I'eomerpuueckue 3agaun Ha
IPUMEHEHHE JBHKEHUS

https://m.edso0.ru/d168c275

https://m.edsoo.ru/1daa4342

85

Kontponbnas padota "BekTops! B
pocTpaHcTBe”

https://m.edsoo.ru/daeb232d

86

O6o061matomiee nopropenue 11

https://m.edsoo.ru/ff53f867
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88

89
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91

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"[TapayienbHOCTD TPSIMBIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"BekTopsl B mpocTpaHcTae"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alusl 3HAHHIA:
"BekTopsl B mpocTpaHcTae"

O6o6mraromee nmosropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 knaccos,

cucreMaruszanus 3HaHui: "O0beM

MHOTOrpaHHHKa"
O6o061matomiee nosropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 kiaccos,

cucreMaruszanus 3HaHui: "O0beM

MHOrOrpaHHHuKa"

O6o6matomee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHUCTEMAaTU3aLMsl 3HAHUMH:

https://m.edsoo.ru/89b29e3d

https://m.edso0.ru/71e78941

https://m.edsoo.ru/25f8ecf8

https://m.eds00.ru/68371e98

https://m.edso0.ru/81595c6b
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"ITnomaau MOBEPXHOCTU U O0BEMBI
Kpyribix Ten"

92

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cUucTeMaTu3alus 3HaHU:
"[Tmomraay MOBEpXHOCTH U 0OBEMBI
Kpyribix Ten"

https://m.edso0.ru/6d737c4c

93
94

95

HToroBast KOHTpOJIbHAS paboTa
HrtoroBasi KOHTpOJIbHAs paboTa

[ToBTOpenue, 0600IEHNE 1
CHCTEMAaTH3alLusl 3HAHUIT

https://m.edso0.ru/5752266a

https://m.edsoo.ru/52cc9dal

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69e7c

97
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99

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHU U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/2867b89c

https://m.eds00.ru/43115873

https://m.edsoo.ru/4ccl117b3
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HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/28dd339e

101
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01mero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [TprMeHATh aKCHMOMBI CTEPEOMETPUU U CIEJACTBHSI M3 HUX NPU PELICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMH: JBYIPAaHHBIA YroJl, TpaHU ABYI'PAHHOIO YIJa,
7.5 pedpo JIBYrpaHHOrO yIia, JUHEHHBIM yroj JBYTpaHHOrO yIJia, rpajycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHMK, BBINYKIBIH W HEBBITYKJIBIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacno3naBate OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (ITUpaMUAa, MpPHU3MA,
NPSIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BBIOMpas ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPAaBUJIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApajlICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI IOCTPOSHUSI CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METOJI CJIEJIOB
CtpouTh ce4YeHUs MHOTOIPAaHHMKOB METOAOM  CIIEOB, BBIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA QITOpUTMaM, IPHUMEHSS HW3BECTHbIC AHAIUTHYECKUE METOMbl IpH
7.12 pEeLICHUH CTaHJApTHBIX MaTeMaTHMYeCKHMX 33Jad Ha  BBIYMCIICHUE
pacCTOSIHUNA MEXAy IBYMS TOYKAMH, OT TOYKH JO TPSIMOH, OT TOYKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEJIMYMH MO 0Opasiam
713 WIA QITrOPUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTHYECKHE METOMbl IpH

pEUIEHUN CTaHJIAPTHBIX MAaTEMAaTHUYECKHX 3aJa4 Ha BBIYUCIICHUE YTJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, NpPEACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensTe reomerpudeckue (aKThl Ui PEIICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTh mpocTeilline mporpaMMHBIE CpPEACTBA U BJICKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONydeHHBIE 3HAHUS Ha MPAKTHKE: aHAIW3HPOBATH PEalIbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BaTh IOCTPOEHHBIE MOJIENU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TEOpeM, ammapara ajireOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKIACHUEM
reOMEeTPUUECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBanus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFITUHIPHYECKAs MOBEPXHOCTh, 00pa3yromlue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TNl BPALICHUS
6.4 KrnaccudummupoBars B3auMHOE pacmoiokeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOrO CJOs, BHICOTA IIAPOBOIO
CJ1081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIHMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BHJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYEHHUS TeIl
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckne (GaxKThl ISl PEHICHHS CTEPEOMETPHYECKHUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6”b${CH${TI>, KaKuUMHU CBOI\/JICTBaMI/I OHHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) MNOHATUAMU:. JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHEBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IMPOU3BEIEHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHUX OTHOIIECHUH U
HaXOXXJIEHWE TEeOMETPHUYECKUX BEIWYHH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTH4ecKu cHopMyITUpPOBaHHON MPOOIEMbI, MOAECIUPOBATh peajbHbIC
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa
7

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsmMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TTapAJIICIbHbIC
N CKpCIIMBAIOIIHECA  MPAMBIC. HapaJIJICJH)HOCTI) MIpsAMBIX U IIOCKOCTEHl B
MPOCTPAHCTBE: MApAJUICIbHBIE NPSIMbIE B MPOCTPAHCTBE, MNAPALICIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXJy NpSAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapajieNbHbIX IIockoctei. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpPbl HA IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

HepHGHI[I/IKy.HﬂpHOCTB HpﬂMOfI N IUJIOCKOCTU: TNCPHCHAWKYIISAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC WU NCPHCHAUKYIIAPHBIC K IIJIOCKOCTH, IMMPHU3HAK
NEePHEHANKYIISIPHOCTH MPAMON U MJIOCKOCTH, TEOPEMa O MPSIMOM MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY MPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIHI
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOMN 0 TUIOCKOCTH, TMPOEKIUs PUTYpHI Ha
MI0CKOCTh. [lepreHIuKyasIpHOCTh MJIOCKOCTEH: MpU3HAK MEPHNEHIUKYISPHOCTU ABYX
mrockocreil. Teopema o TpEX mepreHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npssMOyroibHbIN MapajeNnenumnes] u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMUJbI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHThl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOrpaHHUKHU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAaHHMKA, IMpaBWIbHAs MpHU3Ma M TpaBWIbHAS MHUpPaMHA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpadap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, IMIIOCKOCTH.
OneMeHThl  CUMMETPUM B NHpaMUAax, Mapajieienunenax,  MIpaBUIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
I'eomeTpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW TMOBEepXHOCTU. [lunmHap: ocHoBaHMS M OOKOBas IOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroiine KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOM MoBepxHOCTH. KOHyC: OoCHOBaHME M BepIIMHA, OOpa3yromias U OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, JMamerp, IIIOMaas NOBEpXHOCTU ceprl. Bzaumuoe
pacnosoxeHue cepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cdepbl

6.4

6.5

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IJIOCKOCTHU. PaSBépTKa MUJIMHApPA U KOHYCa

KoMOuHanmu ten BpameHus: 1 MHOTOTPaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienunena u cieacTeus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaabs chepol

6.7

6.8

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIECHUS MEXKTY TUIOIIAIIMUA TTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEI

Ceuenusi mwmmMHApa (MapauiebHO U TMEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUeHHUs 1apa

6.9

BekTtop Ha mmockoctH M B mpocTtpaHcTBe. CIIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd Mexay BekTopamu. CKansipHOE
MIPOM3BE/ICHNE BEKTOPOB. BbluncieHue YriioB MeXay MNpSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMmeHue (GopMyIMpOBaTh U OINEPUPOBATh MOHATHAMM: OIpeEAEsICHHUE,
aKCUOMa, TEeOpeMa, CIEICTBUE, CBOWCTBO, IIPU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHJIbHBIE (POPMYJIMPOBKM; IMPUMEHSATh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, MCIOJIb30BaThb METOJ MAaTeMaTU4eCKOM WHAYKLUY,
IIPOBOAMTD JI0KA3aTeJIbHbIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
JOTMYECKYI0  IpPAaBUIBHOCTh  PACCY)KJIEHHH; yMEHHE OIepHUpOBaTh
HNOHSTUSIMHU: MHOKECTBO, IOJMHOKECTBO, OINEpalMy HaJ MHOXKECTBaMHU;
YMEHHME HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
ONMCAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM U MPU PELIECHUH 337134, B TOM
qucie U3 IpYruX y4eOHBIX MPEeIMETOB; YMEHHUE ONEpUPOBATh MOHATUSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, Tpad HA MIOCKOCTH; YMEHHUE 331aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMHM; UCIOIb30BaTh Tpadbl Mpu

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE 4YHCIIO, LEJN0e YHCIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HAaTypalbHOW CTENEHH, CTENEHb C
palMOHATIBHBIM TOKa3aTelieM, CTENEeHb C JEHCTBUTENBHBIM IMOKa3aTeseM,
JorapuM dYHClIa, CHHYC, KOCHHYC WM TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENIbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JeNUTeNlh W HauMeHbIlee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMCHHE BBIIOJHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpa3oBaHusi APOOHO-
pAalMOHANBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUeCKas NPOrpeccusi, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETPUYECKasi IPOTPECcCHs;




YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCIE C IOMOIBIO
PEKYppPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHIATUAMHU: KOMILICKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauyeckas); yMeETb
POU3BOUTH apU(METHYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBONUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSAMM:  MaTpuma 2x2  u  3X3, ompeaenuTeNb  MaTpHILbI,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMHU: PaALMOHAIbHBIE, HPPALUOHAIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBI Ppa3IMYHbIX HPUEMOB; pPEILATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMeTpPOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMBI U1 PELICHUS MaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 pa3IuyHbIX 00J1acTeil HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJpllee M HAauMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GyHKIIMM, TiepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUM U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpaJl; YMEHUE HaXOAUTh AaCHUMNTOTHl rpadguka (QyHKUHH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeabHOW K Tpaduky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJIHYIO JJISi HCCIENOBAHMUS (DYHKIIMM,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWJIEHOB C MCIIOJIb30BAaHUEM almapara MaTeMaTHYeCKOro
aHaJINW3a; MPUMEHATH IMPOU3BOAHYIO ISl HAXOXKACHWUS HAWIydLIEro
pelIeHUss B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
buznyecKuX 3a7adax; HaXOAUTh TUIOMAIU U O0BEMBI QPUTYp C MOMOIIBIO

HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIHMPOBAHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIUS,
KOMIO3UIMS (DYHKIMHA, JIWHEHHas (QYyHKUUS, KBaapaTudyHas (QYHKIUS,
paunoHanbHass (QYHKIUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKLWH, MOKa3aTelbHas H
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKM H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peuieHun 3a1ad U3 JAPYrux Y4eOHBIX MPEIMETOB W 3ajad U3 pPeabHOMN
KHU3HHM; BbIpakaThb (OpMyJIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKku (PYHKIUH [UIs pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3314 M3 00JAacTH yIpaBJICHUs JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHMs, HEpaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIEe CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUEe H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIIKIo, PEJCTaBICHHYIO B Ta0lMILax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHCIATH

BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUecKUX METOJO0B; MPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  ClIydaiiHas BEJIIMYMHA, paclpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAApPTHOE OTKIOHCHHE
ClyuallHOH  BeNWYMHBL, (QYHKIUW  paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/eICHH; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACICHUN IS PElICHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSAMHU: COUYETAHUE, NEPECTaHOBKA, YHCIO COYCTAHUHU,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HbproTOHa; yMeHHE  NPHUMEHSTh
KOMOWHATOPHBIE (aKTHl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHATHUSMHU: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YyIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
Yrojl MEXAY TMpSIMOM H IUIOCKOCTBIO, YroJd MEXKIYy IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTH MaTEMaTUYECKHE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUH U BEJIUYMH, PELIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
IIOBEPXHOCTU NHUPAaMUAbI, INPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MBI, LWINHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUEHMs KOHYyca M LMIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Ilapa, IIJIOCKOCTD,

Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe




11

12

MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UTYpBI M HOBEPXHOCTH
BpAIICHHS, UX CEUCHHsI, B TOM YHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh onpeAeaeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
Pa3IMYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPU
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECCKHE BEIMYHMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HHM, YMCHHUE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYHHBI
(MHA, yroJ, IUIOMIAJb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3y4yeHHble (GOPMYJIBI U METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNienunesa, TUPAMUAbI, TPU3MBI, [TUIMHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKEHHWE BeKTopa Mo Oa3ucy,
CKaJIIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YOI MEXIy
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHBII)’I )51 KOOp)II/IHaTHBII\/'I METO[

JJId pCHICHUA TCOMCTPHUICCKUX 3a1a1 U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIAN METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOILECCOB M SIBJICHHUI; yMEHWE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUHA POCCUIUCKON U MUPOBOM MAaTEMAaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna u BBIYUCIECHUS

11 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuil KOpeHb HAaTypallbHOW cTeneHu. JleHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbiM rnokaszarenaeMm. CTeneHb ¢ pallMoOHaIbHBIM NoKa3aTesieM. CBoicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTAPUPMBI

JeiicTBuTenpHble yucia. Apu@MeTHYecKHe ONepaluud C JAeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuxéHHble BRIYMCICHUS, TPaBHa OKPYTJICHUS, IPUKHUIKA U OLIEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [ToxazarenbHbIE U TOTapUPMUUECKHE YpaBHEHUS

2.5 [lensie 1 QPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU

2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULI

3 DOyHKINUK U TpaPUKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKuuu. [lepuoanyeckne GyHKIUN
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJsblIero ¥ HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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