MUWHUCTEPCTBO NPOCBENEHUA POCCUVCKOM ®EJIEPAIIIN
Munucrepcerso oopa3oBanusi 1 Hayku Camapckoii o0J1actu
IOro-3anaagnoe ynpasienue

I'bOY COII Ne2 c.O0mapoBka

PACCMOTPEHA ITPOBEPEHA YTBEPX/EHA

PykoBoautens IIMO N.o0. 3amecTuTens Hupextop 'bOY COIII

YUUTENEH MATEMATUKA U AUPEKTOpa 1o Y P Ne 2 ¢. O6bmapoBka
uH(pOpMaTHKU

[Taposa C. II. OBumnHukoBa C. M.

ITaBnosa O. B. ITpuxas Ne 145-o1

IIporokon Nel or «28» «29» aBrycra 2023rT. ot «30» aBrycra 2023 r.

aBrycra 2023r.

PABOYAS [IPOTPAMMA
(ID 1626261)

yueOHoro npeamera <KMATEMATHUKA»
(moayasb «I'eomeTpus»
yIJ1yOJICHHBIN YPOBEHb)

st ooygaromumxest 10-11 kmaccoB

C=RU, O=IBOY COLL Ne 2 c.
O6waposka,
CN=0B4uHHUKOBa CBeTnaHa
MuxainosHa,

E=school2 obsh@samara.edu.ru

00bf0d7b0d5a7dd 186
l ' ‘\ 2023.08.31 08:34:12+05'00'

cesio O6maposka 2023



INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIAETCS OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeaHEro ooiie-
ro oOpa3oBaHUsl, TaK Kak 00ECIEYNBAET BO3MOKHOCTh U3YUEHHUSI JUCHUIUIAH €CTe-
CTBCHHO-HAYYHOM HAIpaBICHHOCTH M NPEAMETOB TyMaHUTapHOro nukia. Ilo-
CKOJIBKY JIOTHYECKOE MBITIUICHHE, (HOpMUpYyEeMOe TpH U3yYEeHUU O0YyJaronuMUCS
MOHATUMHBIX OCHOB T€OMETPUH, MPHU JOKa3aTEIbCTBE TEOPEM W MOCTPOCHHUH IIe-
MOYKHU JIOTHYECKUX YTBEP)KIACHHUH MPU PEIICHUH T€OMETPUYCCKUX 3aJ]iayu, YMEHUE
BBIJIBUTAaTh U OMPOBEPraTh TUIOTE3bl HEOCPEACTBEHHO MCIIOIL3YIOTCS PU pelie-
HUU 33]1a4 €CTECTBEHHO-HAYYHOTO IUKJIa, B YaCTHOCTH (PHU3NYECKUX 3a]1ad.

Ienb ocBOEHUS ITporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriryOaéHHOM
YPOBHE — Pa3BUTHE WHIUBUIYAIBHBIX CIIOCOOHOCTEN OOyYaromIuxcsi Mpu u3yde-
HUU TE€OMETPHUH, KaK COCTaBIIAIONICH mpeaMeTHol obnactu «Maremartvka ¥ WH-
dbopmartnkay depe3 obecrieueHre BO3MOKHOCTU MPUOOPETEHUS] M UCIIOIb30BaAHUSA
0oJee rIyOOKUX T€OMETPUUYECKUX 3HAHUM U IEUCTBHI, cCieNU(UYHBIX T€OMETPHH,
¥ HEOOXOJAMMBIX JJI YCIEITHOro Mpo(hecCuOHaIbHOro 00pa3oBaHus, CBI3aHHOIO C
UCITIOJIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 3a/layaMyd Kypca TeOMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIOTCS:

paciIMpeHre NpeiCTaBlICHUsI 0 T€OMETPUU KaK YacTH MUPOBOM KYJIbTYPhI U
dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS] O MPOCTPAHCTBEHHBIX (PUTypax Kak O Bax-
HEHIITMX MaTeMaTUYECKUX MOJIETISIX, TTO3BOJISIONINX OMUCHIBATh U U3y4YaTh pa3HbIC
SBJICHUSI OKPYXAIOIIEro MHUpa, 3HAHUE MOHITUHHOrO anmnapara nmo pazaeny «Cre-
peomMeTpus» yueOHOIro Kypca reOMETpUH;

dbopMupoBaHUE YMEHUS BJIaJICTh OCHOBHBIMU MOHSITUSMH O TIPOCTPAHCTBEH-
HbIX (UTypax U UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (HOPMYJT U yMEHUE
UX TPUMEHSATh, YMEHHUS JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHAAPTHHIE CIIOCO-
OBI perieHus 3a1a4;

dbopMHpoBaHrE YMEHHS PacliO3HABaTh HA YEPTEKAX, MOJEISIX U B PeaIbHOM
MUpE MHOTOTPaHHUKH U Tejla BPAIlICHUS, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIE-
T

dbopMHupoBaHrE TOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TMOCTPOEHUS
MaTEMaTUYECKUX TeOpHi, (GOpMHUpPOBAHWE MOHWMAHUS POJIM AKCUOMATHUKH TIPH
IIPOBEJICHUN PACCYKJICHUN;

dbopMupoBaHUe YMEHHS BIIaJIeTh METOJAMHU JOKa3aTEIbCTB U AJTOPUTMOB
pelIeHus, YMEHHsI UX TIPUMEHSTh, IPOBOJIUTH JI0KA3aTeJIbHbIC PACCYKICHUS B XO-
JIe PEILICHHS] CTEPEOMETPUUECKUX 3a7ad U 3a7a4 C MPAKTUUYECKUM COJCPKAHHUEM,
dhopMUpOBaHUE MPEJACTABICHUS O HEOOXOIMMOCTH JI0KA3aTeIIbCTB IIPU 00OCHOBA-



HUU MAaTEMAaTHYECKUX YTBEPKIAEHUN U POJIM aKCUOMAaTUKH B MPOBEACHUU JEAYK-
TUBHBIX pacCyKJIEHU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX M TBOPUECKUX CIOCO0-
HOCTel OOydaroluxcsi, MO3HABATEIbHOW AKTUBHOCTH, HCCIEIOBATEILCKUX YyMe-
HUI, KPUTUYHOCTH MBIIUICHUS, HHTEpECA K U3yUEHUIO TEOMETPUH;

(GopMupoBanrne (PyHKIHOHAJIBHON T'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHMsI PACIIO3HABAThH IMPOSIBICHUS I€OMETPUUECKUX MOHATHI, OOBEKTOB M 3aKO-
HOMEPHOCTE! B PEaNbHBIX )KMU3HEHHBIX CUTYallUAX U IMPU U3YUYEHUU JIPYTUX yueo-
HBIX [IPEAMETOB, MPOSBIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETUPOBAHHUS
pEAIbHBIX CUTYAllMH, UCCIIEIOBAHUS TOCTPOEHHBIX MOJIEIEH, NHTEPIPETALUH T10-
JTY4YEHHBIX PE3YJITATOB.

OCHOBHBIMHU COJEPKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «I'eomeTpus» B
10-11 xnaccax sBisttoTcsi: «[IpsiMble M TIJIOCKOCTH B MPOCTpaHCTBE», «MHOTO-
rpaHHUKNY, «Tena BpameHus», «BEKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEY,
«/IBHKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo @PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MO-
HATUAMMY, PEJIEBAHTHBIMA FT€OMETPUU HA YTIyOJIEHHOM ypoBHE 00yuyeHus B 10—11
KJIaccaX, OTHOCUTCSI KO BCEM COJIEp>KaTeIbHbIM JIMHUSAM yuyeOHOro Kypca, a gop-
MUPOBAHUE JIOTUYECKUX YMEHHMM PacHpeleisieTCsl HE TOJIBKO 0 COAECPKATEIbHBIM
JUHUSIM, HO U 10 rojaM obydenus. ConeprkaHnue o0pa3oBaHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM pe3yibTaTaM ocBoeHHsl DenepanbHO paboueld Mmporpammsl, pac-
Npenes€HHbIM 10 To1aM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BOIIpOCaM 00ydYaromuecs oOpaIiaguch Heo -
HOKpaTHO. DTO IMO3BOJISIET OPraHW30BaTh OBJIAJICHUE N€OMETPUYECKUMU HOHSTHS -
MU U HaBBIKAMU TMOCIIEOBATENBHO U MOCTYNATENbHO, C COOIOACHUEM NPHUHIIUIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYI0 CUCTEMY I€OMETPUYECKUX
MpEACTaBICHUN OOyYaromMXCcsl, paclmpsss U yriyossss e€, oOpasys MNpOYHbIE
MHO>KECTBEHHBIE CBS3H.

[lepexon K U3y4eHHUIO T€OMETPUU Ha YIIIyOJIEHHOM yPOBHE NO3BOJISIET:

co3zath ycioBus s auddepeHnuanuu oOy4eHus, TOCTPOSHUsI UHIUBUIY-
aIbHBIX 00pa30BaTENIbHBIX MpOrpamMM, 00ecneunuTh YriayO0n€éHHOE H3y4YeHHE Ieo-
METPUHU KaK COCTaBJIsIIONIeH yueOHoro rmpenMera «MaremaTHkay;,

NOJATOTOBUTHh O0YYAIOIIMUXCS K MPOAOIKEHUIO U3YyYEHUs MATEMATUKHU C y4é-
TOM BbIOOpa Oyayiiei npodeccuu, odbecreurnBas TPEEeMCTBEHHOCTh MEXKITY 00IIUM
u ipo(eccroHaTbHBIM 00pPa30BaHUEM.

Ha uzyudenue yueOHoro kypca «I'eomerpusi» Ha yriyoJI€HHOM YPOBHE OTBO-
nutes 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Heaento), B 11 kimacce — 102 ya-
ca (3 yaca B HEJICITIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTepeOMETpUH. Touka, MmpsMasi, MIOCKOCTb, MPOCTPAH-
ctBO. [IoHsATHE 00 aKCHMOMAaTHUYECKOM MOCTPOCHUM CTEPEOMETPUM: aKCHOMBI CTe-
pEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacrnosiokeHrne NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS, Ia-
pajuIeNIbHBIE M CKpEIIMBArOIIKeCs npsMble. [Ipru3Haku CKpemmuBarOmMXCs MPSAMBIX.
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MAPAIIIEIBHBIE TIPSIMBIE
B IIPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPAMBIX, ITAPAIIICIBHOCTD IIPSAMOU U IJIOC-
koctH. IlapamnenpHoe M LEHTpajJbHOE NPOEKTUPOBAaHUE, HU300pakeHue ¢uryp.
OCHOBHBIE CBOICTBa NapajUieIbHOrO NpoeKTHpoBaHud. M3o0paxenue ¢uryp B
MapajuIeIbHOW MPOEKIHUH. YTJIBI C COHAIIPABICHHBIMH CTOPOHAMH, YTOJ MEXIY
PSAMBIMH B IPOCTpPaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuIeNIbHbIE TIIIOCKO-
CTH, CBOMCTBa MapajuleNbHBIX II0cKocTel. [Ipocrelinme npocTpaHCTBEHHbIE (Pu-
I'YpbI Ha IUIOCKOCTU: TETPadAP, lapajulesIeUIE], IOCTPOCHUE CEUCHU.

[leprieHIUKYISAPHOCTh NPSIMOM M INIOCKOCTH: MEPIEHAUKYISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NMPAMBIE NAPAJUICIbHBIE U MEPIICHINKYISIPHBIE K TUIOCKOCTH, ITPHU-
3HAaK MEPIEHAUKYISAPHOCTH MPSMOU U IUIOCKOCTH, TeOpeMa O IMPSAMOU MEPIICHAM -
KYJSIDHOW ITOCKOCTH. OpTOroHasibHOE mpoeKkTupoBanue. llepneHnukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 110
MJI0CKOCTH, IPOEKIUS (PUTYPBI HA MIIOCKOCTh. [leprneHauKyasspHOCTh MIIOCKOCTEM:
MIPU3HAK NEPNEHAUKYISPHOCTU IBYX IUIOCKOCTEH. Teopema o TpEX NMEpIECHINKY-
nspax.

Yrael B NPOCTPAHCTBE: Yroa MEXAY NPAMOM M IUIOCKOCTBIO, IBYTPAHHBIN
YTOJI, JUHEWHBIA Yroa ABYIPAHHOTO yria. TpE€XrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBOICTBA IUIOCKUX YTJIOB MHOTOIpAaHHOro yria. CBOWCTBA IUIOCKHX W JBYIPaH-
HBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHO-
ro yrJia.

MHororpaHHuKH

Bunbl MHOrOrpaHHMKOB, pa3BépTka MHororpa”suka. [Ipusma: n-yrosbHas
npu3Ma, IpsiMasi U1 HaKJIOHHAas MPU3Mbl, OOKOBas U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumiesr, TpsSAMOYTOJIBHBIM MHapajuiesienunes U ero couicrtsa. Kparuaii-
1IMe MyTH Ha MOBEPXHOCTU MHOTOTpaHHuKa. TeopeMa Diinepa. [IpoctpancTBeHHas
teopema [Iudaropa. [lupamuga: n-yroiapHas nupamuaa, TpaBuiIbHas U yceuEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHed NpaBwiIbHOM nupamujbl. [Ipa-
BWJIbHbIE MHOTOTPAaHHUKHU: NPaBWJIbHAS TMpH3Ma W IpaBWIbHAs NUpamMuia, npa-



BUJIbHAS TPEYTOJIbHAS TUpaMuUia U MPaBWIbHBIN TeTpasap, Kyo. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOI'PAaHHUKAX: OKTA3IP, TOACKA AP U UKOCAMP.

Briuncnienre 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanmu, yriel. [lno-
a1 OOKOBOW MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPAMOM MPU3MBI, TJIOUIAIb
OCHOBaHUI, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOil mpu3msl. [Tnomans O0oko-
BOM MOBEPXHOCTH MU IOBEPXHOCTH NPABWIBHON NUPAMHIBI, TEOPEMA O IUIOLIAAH
YCEUEHHOU TTUPAMU/IBI.

CummeTpust B MPOCTPAHCTBE. DJIEMEHThl CHMMETPUU NPABWIBHBIX MHOIO-
rpaHHUKOB. CUMMETpPHS B NMPaBUIBHOM MHOTIOIPAHHHMKE: CUMMETpPHS Mapauiese-
IUIea, CAMMETPHS IIPABUIIBHBIX ITPU3M, CAMMETPHS IIPABUIIBHON ITUPaMUBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEK-
TOpa, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U ITPOTHUBOIOJIOKHO HAIIPaBJICH-
HBIE BEKTOPBL. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMM: CIIOKEHUE U BBIUU-
TaHWE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXCHUE BEKTOpA Ha YHUCIIO.
CpolicTBa cioxeHus: BEKTOpoB. CBOMCTBa YMHOXKEHHUSI BEKTOpa Ha uncio. 1lons-
THE KOMIUIaHApHbIE BEKTOPHI. [Ipr3Hak koMIUTaHapHOCTH TPEX BEKTOPOB. [IpaBu-
JO0 mapauienenunena. Teopema o pas3ioKEHUM BEKTOpA MO TPEM HEKOMILIAHAP-
HbIM BekTopaM. [IpssMoyronpHas cucrema KoopauHaT B poctpaHcTse. Koopauna-
Tbl BEKTOpa. CBA3b MEKIYy KOOPAMHATAMM BEKTOpPA U KOOPAMHATAMHU TOYEK. YTOJ
MeXK 1y BeKTopaMu. CKaISIpHOE MPOU3BEAEHUE BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TousiTHA: TUAMHAPUYECKas TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTh, Chepu-
yecKasi IOBEPXHOCTh, 00pa3yroliye moBepxHocTel. Tena BpalieHus: UIMHAP, KO-
HYyC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnosioxkenue cepbl U MI0CKO-
CTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0pakeHue Ten BpailleHus Ha MI0CKOCTH.
PazBépTka nununHapa u konyca. Cummerpus cdepsl U mmapa.

O06bEéM. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME MpsiMO-
YTOJBHOTO Tlapajuiesienuneaa u ciaeacTsus u3 He€. OObEM MpAMON U HAKJIOHHOM
MIPU3MBI, IWJIMHIpA, TUpaMUIbsl U KoHyca. OOBEM I1apa v IapoBOTO CErMEHTA.

KomOuHatuu ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BriucanHas B IH-
JUHAP, ONMCAaHHAs OKOJIO MiMHpa. [lepecedenne chepsl U mapa ¢ mIOCKOCTHIO.
Kacanne mapa u chepbr mimockoctsio. [loHATHE MHOTOTpaHHHKA, OMHCAHHOTO
oK0J10 cepsl, chepsl, BIIMCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAICHUSI.

[Imomaas MOBEPXHOCTH LMIMHJpA, KOHYcCa, IUIOMaas cepsl U e€ yacTew.
[Togobue B mpoctpaHcTBe. OTHOIIEHUE 00BEMOB, TIJIOIIACH MOBEPXHOCTEH MO-
no6ubix uryp. [IpeobpazoBanue mogodus, romoretus. Pemenue 3ama4d Ha mioc-
KOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



ITocTpoenue ceueHrnii MHOTOTPAaHHUKOB M TEJI BPAILICHUS: CEYEHUS LIWJINHIPA
(mapasuiebHO U MEPHEHAUKYJISIPHO OCH), CEYeHHs] KOHyca (MapajielbHble OCHO-
BaHUIO U MPOXOJSIIME Yepe3 BEpUIMHY), CEUEHUs 1Iapa, METObl IOCTPOCHHUSI Ce-
YEHUI: METOJ CJIEIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IIEPEHOCA Ce-
KYLLEH IUTIOCKOCTH.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npocTpancTBe. Onepanuu Haj BeKTopaMu. BekTopHOoe yMHOXe-
HUuEe BEKTOpoB. CBOKCTBA BEKTOPHOrO yMHOXEHHMs. [IpsMoyrosibHast cucreMa Ko-
opauHaT B nipoctpancTBe. KoopnuHatel BekTopa. Paznoxenue BekTopa mo 6a3ucy.
KoopanHaTHO-BEKTOPHBIA METO/I ITPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

JABUKEeHMs B IPOCTPAHCTBE

JIBikeHust mpoctpancTBa. OToOpakeHus. J[BuxkeHUsT U paBEHCTBO (UTYD.
OOmue cBoiicTBa ABMKEHUU. BUIbI ABMKEHUWI: NapauielbHbI MEpEeHoC, LEH-
TpaJibHasi CUMMETpUS, 3epKajibHask CUMMETpPHUs, TIOBOPOT BOKPYT npsimoit. [Ipeol-
pa3oBaHus noo0usl. IIpsamas 51 chepa Oiinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPE]I-
HEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JI€Ha POCCHUIMCKOr0 0O0IlecTBa, MpEICTaBlIeHHEe O MaTeMaThye-
CKAX OCHOBax (DYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIEIYp
TPaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U APYToe), YMEHUE B3aUMOJICHCTBO-
BaTh C COIIMAIIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIMSIMU M Ha3HAYE-
HUEM;

2) MIATPHUOTHYECKOE BOCTIUTAHNE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTAHCKON HUJIEHTUYHOCTH, YBOXKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ITUX JIOCTHXKEHHUM B JAPYrHMX HayKaxX, TEXHOJOTHUAX, cepax sKo-
HOMUKH;

3) IyXOBHO-HpPaBCTBEHHOE BOCTIMTAHHE:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHO-
ro BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIIETO;

4) 3cTeTHYECKOoe BOCTIMTAHHE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY MaTeMaTUYECKUX 3a-
KOHOMEPHOCTEH, 0OBEKTOB, 33J]1a4, PEIICHUN, PACCyKIEHUN, BOCIIPUUMUIUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3iIMYHbIX BUIOB UCKYCCTBA;

5) puznyeckoe BocnuTaAHNE:

c(hOpPMHUPOBAHHOCTh YMEHUS MMPUMEHATh MaTEeMAaTHUECKUE 3HAHUS B MHTEpE-
cax 370pOBOTo U 6€30MacHOro 00pas3a >KM3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOE-
MY 37I0pOBbIO (3J0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OT/IbIXA,
perymnspHas Qu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE TP 3a-
HATHSIX CIIOPTUBHO-03I0POBUTEIBHON JEATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYZly, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K pasyiny-
HBIM chepaM podeccrHoHaTbHON NeITeTbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp Oymyiei mpodeccun u
peaM30BhIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3-



HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a]a4 MaTeMa-
TUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTH IKOJIOTHYECKON KYIbTYpbl, IOHUMAHUE BIIUSHUS COLHU-
IbHO-PKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAIbHOU cpe-
JIbI, OCO3HAHHE TJI00ATHHOTO XapaKTepa AKOJIOTHIECKUX MPoOIIeM, OpUSHTAITNS Ha
MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM ISl pelIeHus 3a7a4d B 00JacTU OKpYyXkaro-
el cpenbl, TUIAHUPOBAHUE TMOCTYIKOB U OLIEHKH WX BO3MOXHBIX IOCJEICTBUMA
JUTSL OKpY>KaroIiei cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKU M OOIECTBEHHOM MPAKTUKU, MOHUMAaHUE MaTeMaTuye-
CKOM HayKu Kak cdepbl YeIOBEUECKON JEATEIHLHOCTH, ITANOB €€ pa3BUTHUS U 3HA-
YUMOCTH JIJI1 Pa3BUTHS LIMBUJIU3AIMU, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMa-
TUYECKON KyJIbTYpOW KaK CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBISAThH
MPOEKTHYIO U UCCJIEI0BATENBCKYIO IESITEILHOCTh MHMBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble 1oruyeckue 1eicTBUA:

BBIABJISIT M XapaKTEPHU30BATh CYIIECCTBEHHBIE IPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHATUHN, OTHOIICHUN MEXAY MOHATHIMH, (GOPMYyIUPOBATH ONpeese-
HUS MOHATHUM, yCTaHaBIMBAaTh CYLIECTBEHHBIN MPHU3HAK Kilaccu(UKalM, OCHOBA-
HUS 11 0000IIEHUS U CPABHEHMSI, KPUTEPUU TPOBOJMMOIO aHAIM3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh M MPe0oOpPa30BbIBATH CYKIECHUS: YTBEPAU-
TEJbHBIE U OTPULIATEIbHBIE, €MIMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITD MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JeJaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKJIIOUYECHHUM, YMO3aKIIOUEHUHN 110 AaHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTIO), BEICTPAUBATh aPTYMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXACHHUS U BHIBOIbI;

BBIOMpATH CIOCO0 pelleHus y4eOHOU 3aaun (CpaBHUBATh HECKOJBKO BapH-
aHTOB pEILEHUs, BHIOMPATh HamOoJee MOAXOAAIIUN C Y4€TOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe 1CHCTBUA:



WCIIOJB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAHUS,
bopMyIMpoBaTh BOMPOCH], GUKCUPYIOLTUE MPOTUBOPEUNE, MPOOIeMy, YCTaHaBIIU-
BaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3U-
1110, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJTAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO 0ObEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSIMU, TPOIIECCAMHU;

CaMOCTOSITeNIbHO (PopMynupoBaTh 0OOOIEHHUS U BBIBOJIBI MO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OLICHUBATh JTOCTOBEPHOCTh MOTYYEH-
HBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTaTh Mpe-
MOJIOKEHHUSI O €70 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBIABJIATE AeUIMTHI UH(POPMAIMU, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JIs PEUICHUS 33]1a4H;

BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPINPETUPOBATH MH(OOPMALIMIO Pa3IMYHBIX BHUIOB U
dbopm npeAcTaBICHUS;

CTPYKTYpPUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B Pa3lMyHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJAEKHOCTh MHPOPMAIIUU IO CAMOCTOSTENIHO C(POpMyTUPOBaH-
HBIM KpUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KIEHHUS B COOTBETCTBUHU C YCIOBUSAMHU U
LEJSIMU OOIIEHUs, SICHO, TOYHO, TPaMOTHO BbIpa)kKaTh CBOI TOUYKY 3pEHUS B YCT-
HBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHHs 3aauyH, KOM-
MEHTUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B Xoj€ 0OCYXXJeHUs 3a7aBaTh BOIPOCHI MO CYILIECTBY OOCYXKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh MJI€H, HAICJICHHbIE HA MOMCK pelle-
HUS, CONIOCTABIIATh CBOM CYXXIEHUS C CYKICHHUSIMH JAPYTHX YYaCTHHKOB JHAJIOra,
OoOHapy>KuBaTh pa3iu4yve U CXOACTBO MO3UIMUN, B KOPPEKTHOU (popme opmyinu-
pOBaTh Pa3HOIJIACHs, CBOU BO3PAKEHNUS;

MIPEACTABIISATh PE3YJIBTATHI PEIICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIEAOBaHMS,
POEKTa, CAaMOCTOSITENIbHO BBIOUPATh (pOpMAT BBICTYIUICHHUS C Y4ETOM 3ajad Ipe-
3€HTALMK U OCOOCHHOCTEN ayJIUTOPHH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:



COCTaBIISITh IJIAH, aJITOPUTM PELIECHUS 33Ja4H, BIOMPATh CIOCO0 PELIeHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIN HHTEJVIEKT:

BJA/IETh HABBIKAMM NO3HABATEJILHON pEeQUIEKCHM KaK OCO3HAHMs COBEpIlIac-
MBIX AEMCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAIETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJIbTaTa PEUIEHUSI MATEMaTHYECKOU
3aJ1auu;

IPEIBUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayH,
BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTHKEHHSI WIIM HEJIOCTHIKEHUS! PE3YNIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAITEJIBHOCTD:

MMOHUMAaTh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHIWBUyaIbHOU
paboThl NpU pPEIICHUH YYeOHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOU JEATEIbHO-
CTH, TUIAaHUPOBATHh OPraHU3alUI0 COBMECTHOM padOThI, pacipeesaTh BUAbI padoT,
JIOTOBapUBaThCs, 00CYKIaTh IPOLECC U Pe3yabTaT padoThl, 0000I1aTh MHEHUS He-
CKOJIBKHUX JIFOJCH;

y4acTBOBaTh B I'PYIIOBBIX QopMax paboThl (00CykJeHHs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U HHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPO-
BaTh CBOM JICWCTBUS C JPYTMMHU 4YI€HAMH KOMaH[Ibl, OLICHUBATh Ka4€CTBO CBOEIrO
BKJIaJ[a B OOIIMI MPOJYKT MO KPUTEPHSIM, CHOPMYINPOBAHHBIM yYaCTHUKAMU B3a-
UMOJEHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K konity 10 kyacca oOydarouiuiicst HAy4YUuTCS:

¢ CBOOOJTHO OMEPHUPOBATh OCHOBHBIMU MOHSITHSIMH CTEPEOMETPHUH TPU pellie-
HUM 33/1a4 ¥ IPOBEICHUN MAaTEeMaTUYECKUX PACCyKIACHHH;

® IPUMEHSTh AKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPHU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIIOCKOCTEHN B MPOCTPAHCTBE;

¢CBOOOJHO OIEPHPOBATH MOHITHIMH, CBS3aHHBIMH C YIJIaMH B TPOCTpaH-
CTBE: MEX/Yy IPSIMBIMU B IIPOCTPAHCTBE, MEXKAY MPSIMOM U MJIOCKOCTHIO;

¢ CBOOOTHO OTIEPUPOBATH OHATUAMHU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

¢ CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TIpU3Ma, MHpa-
MUJa, IPSAMOYTOJIBHBIN Mapaienenumnes, Kyo);



e K1accUUIMPOBATh MHOTOTPAHHUKHU, BHIOMpask OCHOBaHUS IS Kiaccu(u-
Kaluu;

¢ CBOOOJTHO OMEPUPOBATH MOHSATHUSIMHU, CBA3aHHBIMU C CEUEHHEM MHOTOTpPaH-
HUKOB IIJIOCKOCTBIO;

® BLITIOJIHATH NAPaJLIENIbHOE, IEHTPAJIIBHOE U OPTOTOHAJIbHOE IMTPOEKTUPOBAHKE
¢buryp Ha IIOCKOCTb, BBIMOJHATh U300pakeHus! GUTYpP Ha MIIOCKOCTH;

®CTPOUTh CEYEHHS] MHOTOTPAHHUKOB pPa3IMYHBIMH METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

¢ BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUPAMHK/IA),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

¢CBOOOJTHO ONEpPUPOBATH MOHATUSMU: CUMMETPHUSL B NPOCTPAHCTBE, LEHTP,
OCbh U IJIOCKOCTh CUMMETPHUH, LEHTP, OCh U IJIOCKOCTh CHMMETPHUH (pury-
PBIL;

¢CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOLIMMHU BEKTOpPAM M KO-
OpAMHAaTaM B IIPOCTPAHCTBE;

® BLITIOJIHSTH JICVCTBUS HAJl BEKTOPaMU;

epemaTh 33Ja4l Ha JOKA3aTeJIbCTBO MaTeMAaTUYECKUX OTHOLIEHUH U HaXOX-
JIEHUE TEOMETPUYECKUX BEJIMYUH, IPUMEHSST U3BECTHBIE METOJIbI MIPHU pe-
IIEHUU MaTeMaTUYECKUX 3a1a4 MOBBIIICHHOIO U BBICOKOTO YPOBHSI CIIOXK-
HOCTH;

®[IPUMEHSTH MPOCTEHIIME MNPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

®3BJIEKATh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH MH(MOPMAIUIO O MpPO-
CTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpEeACTaBICHHYIO Ha 4YepTe-
XKax U PUCYHKaX;

e IPUMEHSTHh NOJyYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh W aHAIM3HUPO-
BaTh pPEAJbHBIE CUTYyallMH, NIPUMEHATh W3YUYEHHBIE IMOHATUS B IpoLEcce
NOMCKa PELICHUs] MaTeMaThuyecku chopMyIHMpoBaHHON MPOOIEMbI, MOJIE-
JUPOBATh peajbHblE CUTyallUd Ha S3bIKE T'€OMETPUHU, UCCIENOBATH IO-
CTPOEHHbIE MOJIENIU C MCIOJb30BAHUEM T'€OMETPUYECKUX MOHITHI U Teo-
pemMm, ammaparta ajireOpbl, pemarh MPaKTUYECKHe 3a/add, CBSI3aHHBIC C
HAXO0XKJECHUEM T€OMETPUUECKUX BEIUYHH;

e IMETh MPEJCTABICHUS 00 OCHOBHBIX ATalax pPa3BUTHUS T€OMETPUM KakK CO-
CTaBHOU YacTu (hyHIaMEHTa pa3BUTHUS TEXHOJIOTHH.

K konity 11 kyacca oOyJaronuiicst Hay4YuTCs:

¢CBOOOJHO OMEPUPOBATH MOHITHUSAMH, CBSI3AHHBIMU C I[WJIMHIPUYECKOM, KO-
HUYECKON U c(hepruyecKoil MOBEPXHOCTSAMHU, OOBACHITH CIIOCOOBI MOTyYe-
HUS;

b



®OIIEPUPOBATh MOHATUIMH, CBSI3aHHBIMU C TEJaMH BpALICHUS: LWJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

epacro3HaBaTh Tejia BpalleHus (UIUHAP, KOHYC, cdepa U map) U OObICHITH
CHIOCOOBI MOTYYESHHsI TEJ BPAIlCHHUS,

e KJIacCU(ULIMPOBATH B3aMMHOE PACIOIOKEHUE CPEPHI U IIIOCKOCTH;

¢ BBIYUCJISATh BEJIMYHUHBI JIEMEHTOB MHOTOI'PAaHHUKOB U TEJ BpalICHUs, 00BbE-
Mbl U IUIOIIAJM MOBEPXHOCTEN MHOTOTPAHHUMKOB M TEJ BpallleHUs, I'eo-
METPUYECKUX TEJI C IPUMEHEHHEM (popMyT;

¢CBOOOJTHO OINEPUPOBATH IMOHATUSMH, CBA3AHHBIMU C KOMOWHALUSMU TEJ
BpallleHHusi U MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy H
OTNKCAaHHBIA OKOJIO cdepbl, cepa, BIMCAaHHAS B MHOTOTPAHHHUK WM TEJIO
BpalICHUS;

¢ BBIUMCIISTH COOTHOIICHHUSI MEXKIY IJIOIMIAIIMUA MOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

e 11300paxkaTh U3y4yaeMble (PUTypbl, BBIOJHATH (BBIHOCHBIE) IIJIOCKUE YepTe-
U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTb CEYEHUS TEJI BPALLCHUS;

®3BJIEKATh, MHTEPIPETUPOBATh M IMPE0oOpPa3OBbIBATH MH(OpPMALUMIO O MPO-
CTPAHCTBEHHBIX I€OMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTe-
XKax U PUCYHKaX;

¢ CBOOOTHO ONIEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJIHATH ONEpalMy HaJl BEKTOPAMH;

©3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;

epemaTh reOMETPUUECKHUE 33149l Ha BBIYMCIIEHUE YIJIOB MEXAY NPSAMBIMHA U
MJIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUNA OT TOUYKH JI0 TIJIIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPHU PEILICHUN;

¢CBOOOJTHO OINEPUPOBATH IMOHATUSMHU, CBSI3AHHBIMU C JBM)KCHHEM B IIPO-
CTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHUI;

¢ BBIMIOJIHATh M300paKEHUS MHOTOIPAaHHUKOB M TEJl BpALCHHUs MpH Hapai-
JIETBHOM MEPEHOCE, LUEHTPAIbHON CHUMMETPHUH, 3E€PKAIBHOW CUMMETPHH,
IIPY MIOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHus 0100US;

®CTPOUTh CEYEHUS MHOTOIPAHHHMKOB M TEJ BPALICHUS: CEYECHMS LMJIMHIPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajielibHbIe
OCHOBAHMIO U MPOXOAIINE YEPE3 BEPUIMHY ), CEUECHHMS 111apa;

®ICTIOJIB30BATh METO/bI IMOCTPOEHUSI CEYEHUH: METOJ CIEAO0B, METOJ BHYT-
PEHHErO MTPOEKTUPOBAHMSI, METO/] IIEPEHOCA CEKYLIEHN TUIOCKOCTH;

e I0Ka3bIBaTh FT€OMETPUUECKUE YTBEPKACHHUS;



e IPUMEHSTh FeOMeTpuyecKue (HakThl AJis PEIIEHUsI CTEPEOMETPUUECKUX 3a-
Ja4, MPEeArnoIararonX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBHS MpHU-
MEHEHUS 3a/I1aHbl B SBHOW U HESBHOU (hopme;

epelaTh 3aJa4M Ha JI0Ka3aTeIbCTBO MaTEMAaTUYECKUX OTHOILIEHUN U HaXOX-
JIEHUE TEOMETPUYECKUX BEINYMH;

®[IPUMEHSTH MPOTrPAMMHBIE CPEACTBA MU JJIEKTPOHHO-KOMMYHHKALMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1ay;

e IPUMEHSITH MMOJYYEHHbIC 3HAHUSI HA TIPAKTUKE: CPABHUBATh, aHAIM3UPOBATH
U OLICHUBATh peajbHbIE CUTYyalluH, IPUMEHATh U3yYEHHbIE NOHITHS, TEO-
peMbl, CBOWCTBA B MPOIECCE MOMCKA PEUICHHUs] MaTeMaTU4ecKu chopmy-
JUPOBAHHOW MPOOJEMBI, MOJETUPOBATh pPEANbHbIE CUTYallMM Ha S3bIKE
re€OMETPUH, UCCIIEI0BATh NOCTPOEHHBIE MOJEIH C HCIOJIB30BAHUEM I€O-
METPUYECKUX TOHSATHI W TEOpeM, amnmapara ajreOpbl, pelarbh MpakTuie-
CKHE 3a/1a4¥, CBS3aHHbIEC C HAXOXKJACHUEM r€OMETPHUUECKUX BEJINYMUH;

e IMETh MPEJCTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHUS T€OMETPUHU KakK CO-
CTaBHOM yacTu GyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJJACC
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(popmupoBanus

Crnoco0 oneHKn
HTOTOBLIX IVIAHM-
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TOB

BBenenue B crepeo-
METPHIO
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OnpeaensiTh IOCKOCTb Kak GUrypy, B
KOTOPOU BBIITOJIHSETCS TUIAHUMETPHS.
Jlenate npocTeiine J0rn4ecKue BhIBO-
JIbl U3 aKCHOMATHUKH IUIOCKOCTH.
[TpuBOANTE pUMEPHI pEATIBHBIX 00BEK-
TOB, UJCAIN3ALUEH KOTOPBIX SBISAIOTCS
aKCUOMBI T€OMETPUHU.

W3y4arh, IPUMEHSTH PUHIUIIBI IOCTPO-
€HUsI CCUCHUH.

Hcnoab3oBath 11 IOCTPOEHHUS ceve-
HUH METOJ CJIEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA Ce-
KYLIEH IUIOCKOCTH.

Pemiate cTepeoMeTpudecKre 3a1a4u: Ha
OIIpElIEIICHUE BUA CEYEHUs U HAXOXKe-
HUE €ro IJIOMAH.

AKTyanu3upoBaTh (DaKkThl U METO/IbI
IIJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

Hcnoab3oBaTh Ipy pelieHUH 3a1a4
CJIeyIOUIHE TUIAHUMETpHUECKUe (haKThl U
MeToAbl: TeopeMsl Paneca 1 0 Iporop-
LIMOHAJIBHBIX OTPE3Kax. AJITOPUTM Jelle-
HUA OTpe3Ka Ha N paBHBIX yacTell. Teo-
pema Menenasi.

PaBHOOGeipeHHbIN TpeyroibHUK. PaBHO-
CTOPOHHHUH TPEYroJbHUK. IIpsmoyros-
HBII TpeyroiabHUK. CBONCTBO CpeaHen
JIMHUU TpeyroibHuKa. CBOWCTBO OHCCEK-

- YCTHBIH OIIPOC;
-penieHne y4eOHbIX
U TIPAKTHUKO-
OPUCHTUPOBAHHBIX
3a1aq;




TPUCHI yriia TpeyrojabHuka. CBONCTBO
MeJIMaH TPEYroJbHUKA.

[IpusHaku mogo0ust TPEYroJbHUKOB.
IMonyyaTs npeacraBjieHusi 00 OCHOB-
HBIX 3Tanax pa3BUTUS FTEOMETPUU KaK
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS
TEXHOJIOTHH

B3anmuoe pacnoso-
JKEHHE IPSIMBIX B
MPOCTPAHCTBE

KnaccupuuupoBarb B3auMHOE pacIio-
JIO’)KEHUE IPSIMBIX B IIPOCTPAHCTBE, WII-
JIOCTPUPYS PUCYHKAMH U IPUBOJIS MIPU-
MEpBI U3 PEAILHOM KU3HU.
Jloka3bIBaTh TEOPEMY O CYILIECTBOBAHUU
Y €IMHCTBEHHOCTH MapajuleIbHON Mpsi-
MO, NPOXOAILIEH Yepe3 TOUKY IIPo-
CTPAHCTBA U HE JIEXKALIEH Ha IPYyron
MPSIMOM; JIEMMY O TIEPECEUECHUH TIIOCKO-
CTH JIByMS IapaJuIeIbHBIMU MIPSIMBIMU;
TEOpeMy O TPEX MapajlieIbHbIX NPSIMbIX.
Jloka3pIBaTh MPU3HAK CKPEUIUBAIOLINX-
Csl IPSIMBIX, TEOPEMY O CKPEILIMBAKOIIUX -
Csl IPSIMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE yI-
JIOB C COHAIIPABJICHHBIMU CTOPOHAMU.
OO0BbSACHATSH, YTO HA3bIBAECTCS Mapa-
JIEJIbHBIM U LIEHTPaJIbHBIM NPOEKTHUPOBA-
HUEM U KaK BBIIIOJIHAETCS IPOEKTUPOBa-
HUE QUTyp Ha MIOCKOCTb.

Jloka3bIBaTh CBOMCTBA MAPAJIIEIBHOTO
MIPOEKTUPOBAHMUS.

M300paxkath B napajuieaIbHON MPOEKIMU
pa3Hble reoMeTpuyecKre QUrypbl.
Pemarhb crepeoMeTprueckue 3a1auu Ha
JI0OKa3aTeNIbCTBO U UCCIEA0BAHUE, CBSI-
3aHHBIE C PACIIONIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoanTH HOKa3aTENBHBIE PACCYXKIE-
HUS IIPU PELICHUN T€OMETPUUECKHX 3a-

- YCTHBIN OIIPOC;
-pereHne y4eOHbIX
Y TIPAKTHUKO-
OPUCHTHUPOBAHHBIX
3azay;




Jlay, CBSI3aHHBIX CO B3aUMHBIM PacIoJio-
’KEHUEM IPSIMBIX B IPOCTPAHCTBE.
CpaBHHMBaTh, AaHAJIU3MPOBATH M OlLle-
HHUBATh YTBEPXK/IECHUS C LIEJIbIO BbIsBIIEC-
HUS JIOTUUECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX pPaCCyXACHUM.
MopenupoBaTh peajabHble CUTYalUH,
CBsI3aHHBIE CO B3aUMHBIM PACIIOI0KEHU-
€M MPSMBIX B IIPOCTPAHCTBE, HA SI3bIKE
I€OMETPHH.
HccaenoBarb NOCTPOSHHBIE MOJIEIH C
UCIOJIb30BAHUEM F€OMETPUYECKUX TOHS-
TUH U TEOpeM, armapara anreopsl, mud-
POBBIX PECYPCOB.

IHoary4yaTs npeacrasJieHHe O LICH-

TPaJIbHOM MPOEKTUPOBAHUH U 00 HCTO-

puM paboT IO TEOPUH NEPCIIEKTUBBI

[TapannenpHOCTH
IMPAMBIX U ITJIIOCKO-
CTEH B MPOCTPAHCTBE

KuaacenpuuupoBarts B3auMHOE paclio-
JIOXKCHUEC HpﬂMOfI H IJIOCKOCTH B IIPO-
CTPaHCTBE, IPUBOJISI COOTBETCTBYIOIINE
IIPUMEPBI U3 PEaTTbHOMN )KU3HU.
®opMmyIMpPOBATh OIIPEIEICHUE TTapall-
JICJIBHBIX HpSIMOfI " IIJIOCKOCTH.
Jloka3pIBaTh NPU3HAK O NapallIeIbHO-
CTH IIPSIMOM M TUIOCKOCTH; CBOWCTBA Ia-
PaJUIEILHOCTH IIPSIMOU U IIJIOCKOCTH.
Pemars crepeoMeTpruueckre 3a1a4u Bbl-
YHUCJICHUS U 1I0KA3aTENbCTBO, CB3aHHbIE
C NapAJIENBHOCTBIO IPSIMBIX U IJIOCKO-
CTEH B IIPOCTPAHCTBE.

PemiaTe npakTuyeckue 3a1a4u Ha 1o-
CTPOCHME CEUEHUN Ha YepTEKax TeTpa-
57pa U MapajleNeuIea.

Pemates crepeomeTpuyecKue 3a1a4u,
CBSI3aHHBIE C [IOCTPOCHUEM CEUECHHI
IJIOCKOCTBIO.

ITpoBOAMTH JIOTUYECKH KOPPEKTHBIE J0-

- YCTHBIH 0O1poc;
-pereHue ya4eOHbIX
U NIPaKTHKO-
OpPUEHTUPOBAHHBIX
3ajay;




Ka3aTeJIbHbIE PacCyXIECHHUs IIPH pelie-

HUM F€OMETPUYECKUX 3a]1a4 CBS3aHHBIX C

[apaJUIEIBbHOCTHIO IJIOCKOCTEH.
CpaBHHMBaTh U AaHAJM3UPOBATH pE-
aJIbHBIE CUTYyAallUH, CBA3aHHbIE C Mapall-
JIEIHOCTBIO MPSIMOMN U IJIOCKOCTHU B
IIPOCTPAHCTBE; MOAEJIMPOBATH PEaJlb-
HbI€ CUTYallUH, CBSI3aHHBIE C Mapall-
JIEJIBHOCTBIO IPSMOM U IJIOCKOCTH B
IPOCTPAHCTBE, HA SI3bIKE T€OMETPUU

[lepnenauKyIIpHOCTH
MIPSAMBIX U IIJIOCKO-
CTEN B IPOCTPAHCTBE
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AKTyanu3upoBaTh (HDaKThl U METOJIBI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJTIOTHH.

®opMyJIMPOBATH ONPedeJICHHS: TIEP-
NEHAUKYISPHBIX PSAMBIX B IPOCTPAH-
CTBE; OIIPEAEICHUE NPSMOM, IEPIICHIN-
KYJISIPHOU K INIOCKOCTH.

Jloka3pIBaTh: IEMMY O NIEPIEHAUKY-
JISIPHOCTH JIBYX MapauIesIbHbIX MPSIMBIX K
TPETbEU MPSAMOI; TEOPEMBI O CBSI3U MEXK-
Jly TapajuIeIbHOCThIO MPSMBIX U UX Iep-
NEHAUKYISPHOCTBIO K IIJIOCKOCTH.

Joka3bIBaTh: TEOPEMY, BHIPAKAIOUIYIO
IIPU3HAK NEPIEHANKYIAPHOCTH NPIMOH U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAHUH U
€IMHCTBEHHOCTH MIPSIMOMN, IPOXOASAIIEN
yepe3 JaHHYI0 TOUKY U MepHeHANKYIsp-
HOU K JIaHHOM IIJIOCKOCTH.

H3006paxkarh B3aUMHO NIEPIIEHINKY-
JISIPHBIE MIPSAMYIO U IIJIOCKOCTb.

®opMyIHPOBATH CBOMCTBO MEPIICH-
JUKYJIApa MO OTHOLIEHUIO K TIOCKOCTH.

IHonyyars npeacraBiaeHne o 3Haye-
HUM NEPIEeHANKYIIIpa JUIsl Jpyrux ooma-
cTeil Hayku (pu3nKa, SHepreTuKa, Ja3ep-
HbI€ TEXHOJIOTUHN), B pPeaIbHOMN KU3HU
(TexHUKa, OKpysKaromasi 00CTaHOBKA).

- YCTHBIH OIIPOC;
-pereHue ya4eOHbIX
Y TIPAKTHUKO-
OPUCHTHUPOBAHHBIX
3azay;




Jloka3bIBaTh YTBEP/KICHUS, CBSI3aH-
HBIE C IPOEKLIUEN IPSIMOM Ha IIOCKOCTb,
HEINEPIEHIUKYISIPHYIO K 3TOU IIPSMOM.

Jloka3pIBaTh TEOPEMY O TPEX NEPIICH-
JTUKYIIIpax U TeOpeMy 0OpaTHYIO Teope-
Me O TPEX MEePIEHANKYJIIIpax.

Ioayuats npeacrasienne 06 opTo-
TOHAJIbHOM IIPOEKTUPOBAHUU.

Jloka3pIBaTh TEOpPEMY O IPOEKLIUU
TOYKH Ha MPIMYIO.

Pemathb crepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C NIEPIEHANKYISIPHOCTBIO
IIPSAMOM U IIOCKOCTH.

Pemarp npukiagHble 3aa4u, CBs3aH-
HBIE C HAXO0K/IEHUEM T€OMETPUUECKUX
BEJIMYHH.

Pemarthb crepeomerpuueckue 3aaau,
CBSA3aHHbBIE C IPUMEHEHUEM TEOPEMBI O
TpEX MEPHEHAUKYISIPAaX, HAX0XKIECHUEM
paccTOsHUM, IOCTPOEHUEM ITPOEKIIUH.

CpaBHHUBATBH M AHAJM3UPOBATH
YTBEPKACHHUS C LIENbIO BBISABICHUS JIOTH-
YEeCKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcy IeHHUI.

AHaJIM3MPOBATH U MOJAEJTUPOBATH HA

A3BIKE TEOMETPHUH PEAJIbHBIE CUTYAIWH,

CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO

IIPSIMOM U TUIOCKOCTH; HCCJIEA0BATH

MIOCTPOEHHBIE MOJIENIU, B TOM YHCJIE U C

UCTOJIb30BaHUEM alapaTa aireopbl

VYTiabl ¥ paccTosIHUA
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AKTYaIu3upoBaTh (PaKThl U METO/IbI
IIJJAHUMETPHUH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.
PopMyJIMPOBATH ONIPEACICHUE JBY-
IPAaHHOIO YIJIa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YIJIOB ABYTPAHHOIO yIJa.

- YCTHBIN OIpOC;
-pelieHne y4eOHbIX
Y TIPaKTHUKO-
OPUECHTHUPOBAHHBIX
3az1ay;




KaaccndunumpoBarts 1ByrpaHHbI€ yIIIbl
B 3aBUCHUMOCTH OT UX I'PaJyCHON MEpBHL.
dopmyMpoOBaTh ONPEICICHUE B3AUMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEH.
Jloka3bpIBaTh TEOPEMY O MIPU3HAKE TIEP-
MEHUKYISIPHOCTH JIBYX IIOCKOCTEH.
®opmyaMpoBaTh ClIeICTBUE (U3 TIPU-
3HaKa) O MEePHEHAUKYISIPHOCTH IIOCKO-
CTH, KOTOpas MepHeHIUKYIIsIpHA PIMOU,
10 KOTOPOH MepeceKaroTcs BE MI0CKO-
CTH, 3TH IUIOCKOCTSIM.
Jdoka3bIBaTh yTBEPXKIACHUS O €r0 CBOM-
CTBax; TEOPEMY M CIIEICTBHE U3 HEE O
JIMaroHaAJIAX IPsIMOYTOJIBHOIO Mapasie-
JenuIea.
Pemateb crepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C MEPIICHIUKYISIPHOCTD MPS-
MBIX U IJIOCKOCTEH, UCTIOJIb3Ys IIJIaHU-
MeTpudeckue (HakThl U METO/IBI.
IIpoBoaMTH JTOTUYECKH KOPPEKTHBIE 10~
Ka3aTeJIbHbIE PACCYKICHUS MIPU pelie-
HUU F€OMETPUUYECKHX 3a/1ay, CBA3aHHBIX
C MEPIEHINKYIISIPHOCTHIO TIIIOCKOCTEM.
AHATU3UPOBATH U MOJAEJIMPOBATH Ha
SI3BIKE TEOMETPUHU PEAIbHBIC CUTYAIIUH,
CBSI3aHHBIE C MEPIECHIUKYISPHOCTHIO
MIPSAMBIX U IIJIOCKOCTEM.
HccaenoBatb NOCTPOEHHBIE MOJIENH, B
TOM YHCJIE U C UCTOJIb30BAHUEM aIlapa-
Ta aNreOpsl.

Pematpb npukiagHbie 3a/1a4H, CBA3aH-

HBIE C HAXOXKJIEHUEM I€OMETPUUECKHUX

BEITNYUH

MHororpanHuku

PaGoraTh ¢ yueOHMKOM: 3a/1aBaTh BO-
MPOCHI, JeNaTh 3aMeYaHusl, KOMMEHTa-
pun.

AHaJIM3MPOBATH PEIICHUE 3a/1a4H.

- YCTHBIH OIIPOC;
-peleHne yueOHbIX
U IIPaKTHKO-
OpPUEHTHUPOBAHHBIX




PucoBaThb BbINyKIIbIE MHOTOTPAHHUKH C
3a/IaHHBIMU CBOKCTBAMM; BOCCTaHaBJIU-
BaTh OOIIUIT BU]I BHIITYKJIOTO MHOTOTPAH-
HUKa 110 ABYM €r0 MPOEKIUSIM.
Jloka3pIBaTh CBOMCTBA BBIITYKJIOIO MHO-
rOrpaHHUKA.
PucoBaThb BBINyKIIbIE MHOTOTPAHHUKH C
pa3HO# SIUIEPOBOM XapaKTEPUCTUKOM;
HCCJIeI0BATh BO3MOKHOCTH ITOJTY4CHUS
pe3ynbTaTa Ipyu BapbUPOBAHNUU JAHHBIX.
Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX
MHOrorpanHukoB. IlnanupoBarts 1no-
CTPOEHHE MPaBUIbHBIX MHOTOI'PaHHU-
KOB Ha [TOBEPXHOCTAX APYTHX MPABUIIb-
HBIX MHOTOTPAaHHUKOB

3a/1ad4;

BexTops! B mpocTpaH-
CTBE

12

AKTyanu3upoBath (HaKThl 1 METOJIBI
IJJAHUMETPHUH, PEIICBAaHTHBIE TEME,
IIPOBOAUTDH AHAJIOTHH.

OnepupoBarh NOHATHAMM: BEKTOP HA
IUIOCKOCTH U B IIPOCTPAHCTBE; KOMILIA-
HapHbIe BEKTOpHI. [IpruBOINTE IpUMeEpHI
(U3MYECKHUX BEKTOPHBIX BEJTUYUH.
OcBauBaThb NpaBuiia BbIIOJIHEHUS JIEH-
CTBUH CIIO)KEHHS 1 BBIUUTAHUS BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YHCIIO.
Jloka3pIBaTh IPU3HAK KOMIIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O Pa3I0KEHUH
JI000T0 BEKTOpa 1Mo TpEM JaHHBIM He-
KOMIUTAaHAPHBIM BEKTOPaM.

IIpuMeHATH NpaBuIIa BBITOJIHEHUS JI€H-
CTBUH CIIO)KEHHS U BBIUUTAHUS BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YHCIIO IIPH pe-
LICHUY 3a/]a4.

Haxoauth KOOpAMHATEI BEKTOPA B JIaH-
HOM 0a3uce U CTPOUTH BEKTOP IO €ro Ko-
OpJIMHATAM.

- YCTHBIH 0O1poc;
-pereHue ya4eOHbIX
U NIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aja4;




BcenoMHUTE onpesiesieHue CKalspHOTo
YMHOKEHHS U €ro CBOMCTBA. BpruncisaTsh
C IIOMOIIBIO CKAISIPHOTO YMHOKECHHUS
JUIMHBI BEKTOPOB, YIJIBI MEXy HUMH,
YCTaHaBIUBATh IEPIIECHIUKYISIPHOCTD
BEKTOPOB.
AHaIU3UPOBATh U MOAEIMPOBAThH Ha
A3BIKE TEOMETPHUH PEAIIbHBIE CUTYaLUH,
CBSI3aHHBIE C PU3NUECKUMHU BEKTOPHBIMU
BEJIMYNHAMU.
Hcnoab3oBaTh IpyU peLICHUY 3a/1a4,
CBSA3aHHBIX C BEKTOPAMHU B IIPOCTPaH-
CTBE, IUIAHUMETpHUECKUE (PaKTHI U Me-
TOJIbI

IToBTOpenue, 0600-
IIEHUE U CUCTEMATHU-
3a1us 3HaHUHN

Pemiath cTepeoMeTpuieCKIe 3a/1a9U Ha
JI0Ka3aTeJIbCTBO MATEMATHYECKHX OTHO-
[ICHH, HAX0XJICHUE TEOMETPUICCKIX
BEJIMYMH (JJIUH, YTIIOB, IJIOMAACH, 00b-
€MOB).

Hcnonb30BaTh Mpy PELICHUH CTEPEO-
METPHUYECKUX 3314 TUIAHUMETPHUIECKUE
(baKThl 1 METO/IBI.

IIpoBoAUTH TOTUYECKH KOPPEKTHBIE JIO-
Ka3aTelbHbIE PaCCYXICHUS MPH pelie-
HUU CTEPEOMETPUICCKHX U TNIAHUMETPH -
YEeCKHX 3a1ad.

CpaBHUBATH HAHAJH3UPOBATH PCAITh-
HBIE CUTYallUU U BBISIBIATH BO3MOKHOCTh
e€ MOJICITMPOBAHNUS Ha S3BIKE TEOMETPHH.
MoaenupoBaTh peajgbHYI0 CUTYallUIO Ha
SI3BIKE TECOMETPHH U HCCJIEI0BATH I10-
CTPOEHHBIEC MOJIEJIH, B TOM YHUCIIE U C UC-
M0JIb30BaHUEM armapara ajlreOpsl.
Hcnoab30BaTh KOMIBIOTEPHBIE MTPO-
IpaMMBbI TIPU PEIICHUH 3a]1a4.

IMosyyaTs npeacraBJieHHe O TEOMETPHH
KaK O pa3BUBAIONICHCS HAyKe, HCCIISTY-

- YCTHBIH OIpoc;
-peleHe yueOHbIX
U TIPAKTHUKO-
OpPUEHTHUPOBAHHBIX
3aja4




IOIIEN OKPYKAIOLIUA MUD, CBA3aHHOM C
peallbHBIMH 00bEKTaMH, TOMOTatoIIeH
PEIINTh peabHbIC )KU3HECHHBIE CUTYAIIUU
0 pOJIM CTEPEOMETPUM B PAa3BUTHUU CO-
BPEMEHHBIX HMH)XCHEPHBIX U KOMITBIOTEP-
HBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KITIACC

Ne
n/
I

HaumeHoBaHue pas-
JeJIOB U TeM Mpo-
rpamMMbl

KoaudecTBO 4acoB

Kon-
TPOJIbHbIE
padoThI

Be
ero

paxk-
THYe-
CKHe pa-
00ThBI

DJIeKTPOHHbIE
(uu¢posBbie) 06-
pa3oBaTtejibHbIe
pecypcsl

Cnmcok UTOrOBBIX MJIAHUPYEMBbIX
pPe3yJbTaTOB C YKa3aHUEM 3TANOB
ux ¢GopMHUpPOBAHUSA

Cnoco0 oeHKH
HTOTOBBIX IJIAHHU-
PYeMBbIX pe3yJbTa-

TOB

AHanuTtnyeckas reo-
MeTpusi

15 1

AxTyanu3upoBaTh (pakThl U
METO/Ibl IULTAHUMETPHUH, PEIICBAHTHBIC
TeMe, IPOBOJIUThH aHAJIOTUH.
CBOAUTD JICHCTBUS C BEKTOPAMH K
aHAJIOTUYHBIM JEHCTBUSIM C UX KOOP-
JUHATaMH.

BcnoMHMTE onpeseneHue cKajlspHo-
ro YMHOEHUS U €ro CBOMCTBa. BbI-
YUCIIATh C IOMOILBIO CKAJIIPHOTO
YMHOKEHUS JIMHBI BEKTOPOB, YIJIbI
MEX/1y HUMH, YCTaHaBIUBATh NEPIICH-
JUKYJIIPHOCTb BEKTOPOB.

BbiBoAMTH ypaBHEHHE MIJIOCKOCTHU U
(bopMyity pacCTOSIHHSI OT TOYKHU J10
MJIOCKOCTH.

Pemarsb 3agaun, couerast KOOpAUHAT-
HBIN Y BEKTOPHBIA METO/BI.
IIpoBoANTH OTMYECKH KOPPEKTHBIE
JA0Ka3aTebHbIE PACCYKICHUS [IPU
pELIEHNN TEOMETPUYECKUX 3a/1a4 Ha
[IPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.
AHaJIM3MPOBATH U MO/IEJIUPOBATH
Ha SI3bIKE TEOMETPUHN PEATILHBIE CUTY-
aliu, CBSI3aHHbIE BEKTOPAMHU U KOOP-
JUHATaMH.

HccaenoBarb MocTpOCHHBIE MOJEIIH,
B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM all-
napara anreopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE TPO-

- YCTHBIH OIIpOC;
-pemeHne y4eOHbIX
U IIPAKTHKO-
OpPHUEHTHUPOBAHHbBIX
3ajad4;




IpaMMBI.
3HAKOMHUTBCA C UICTOPUEH pa3BUTHUS
MaTeMaTUKHU

[ToBTOpeHue, 060061IC-
HHUE U CUCTEMATU3AIs
3HaHUU

15

CTpoutsb ceueHus.

Pemathb cTepeoMeTpuiecKue 3a1a9u
HAa JIOKa3aTeIbCTBO MaTeMaTHUYECKUX
OTHOIICHHIA, HAX0XKJICHUE TEeOMETPH-
YEeCKUX BEJTUYMH (JJIUH, YTJIOB, I1JI0-
manei, 00bEMOB).

Hcnonb3oBaTh 1npu penieHUH cre-
PEOMETPHYSCKUX 3a]1a4 TUIAHUMETPH-
yeckue (PaKThl U METOIBI.
IIpoBoaANTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYKICHUS PU
PEIICHUN CTEPEOMETPHYCCKHX 3a7ad.
CpaBHUBATH U aHAJIM3UPOBATH pe-
QJIBHBIC CUTYAIlMH U BBISBIISITH BO3-
MOKHOCTH €€ MOJICTTUPOBAHUS Ha
SI3BIKE TCOMETPHH.

MopaenupoBaTh peajgbHYIO CUTYaILUIO
Ha SI3bIKE TEOMETPUHU U UCCIIe0BATH
MOCTPOCHHBIE MOJIENH, B TOM YHCIIE U

C UCITOJIb30BaHUEM alIapaTa ajareOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MPOrpaMMBbI NP PELIEHUHN 33]1a4

- YCTHBIH OIIpOC;
-pemeHue y4eOHbIX
U IIPAKTHKO-
OPHUCHTHPOBAHHBIX
3azad4;

O6bEM MHOTOTpaHHUKA

17

CB000/1HO ONIepUPOBATH MOHATHS-
MH: 00bEM Tema, 00BEM PSIMOYTOJTb-
HOTO MapajieNnenunesaa.
DopMyJIHPOBATH OCHOBHBIE CBOIA-
CTBa 0OBEMOB.

Joka3pIBaTh TeOpeMy 00 00bEMe
MPSIMOYTOJIBHOTO TIapaJuIeTIenuIe 1a,
CIIEJICTBUSI U3 HEE.

Pa3pe3aTh MHOTOTpaHHHKH, TTEPEKIa-
JTBIBATh YaCTH.

PemaTh crepeomeTpuyueckue 3aauu,
CBSI3aHHBIE C BBIYMCIICHHEM 00BhEMA

- YCTHBIH OIIpOC;
-perieHne ya4eOHbIX
Y TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3ajad4;




IPSIMOYTOJIBHOT'O MapaljiesIenuIea,
IIPU3MBL.

CpaBHUBATBL U AHATU3UPOBATH
YTBEPKACHUS C LIENbIO BBIABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKT-
HBIX PacCyKJICHUN.

AHaJIM3MPOBATh H MOJETUPOBATH
HA SI3bIKE TEOMETPUHU PEATIbHBIE CUTY-
alluH, CBsI3aHHbIE ¢ 00BEMOM IPSIMO-
YrOJIBHOTO Napajuleenunea, npus3-
MBI, TUPAMHUIBI.

HccnenoBath NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM all-
napara ajnreopsl.

BbIBOAMTH OCHOBHYIO HHTETPAJIBHYIO
dbopmymy JU1sl BEIYHCIICHUS] 00BEMOB
Tel.

Jloka3bIBaTh TEOpeMy 00 00BEMe
HAKJIOHHOH NPU3MBbI Ha IPUMEpPE Tpe-
YTOJIbHOM IPU3MBI U 17151 IPOU3BOJIb-
HOH IPU3MBI.

Jloka3pIBaTh TEOpeMy: 00 00bEMe
nupamMu/ibl, GOpMyIHpOBATh ClIEA-
CTBUS U3 Hee: 00BbEM yCeuE€HHOM nu-
pamubl. BeiBonuTh popmyty Juist
BBIUHCIIEHUS] 00bEMOB yCEUEHHON M-
pamuIbI

Tena Bpamienus
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CB000/1HO ONIepUPOBATH MOHATHS-
MM TUJIWHAPHUYICCKAA MTOBEPXHOCTD,
munHIp. U3ydaTts criocoObl momyde-
HUS IAJIMHIPUYECKON MTOBEPXHOCTH,
UIHHIPA.

HN300paxkaTh HWIMHAP U €r0 CEYEHUS
MIJIOCKOCTBIO.

CB0001HO OnIEpUPOBATH NNOHATHSA-
MM KOHUYECKAsl IOBEPXHOCTh, KOHYC,
yceu€HHBIN KOHYC. M3ydyaTh criocoObI

- YCTHBIH OIIpOC;
-penieHne yueOHbIX
U TIPaKTHKO-
OpPHUEHTHPOBAHHBIX
3ajad4;




MI0JIy4€HUs1 KOHUYECKOMN IIOBEPXHOCTH,
KOHYca.
N300paxaTh KOHYC U €r0 CEUEHUS
IIJIOCKOCTBIO, IPOXOIAILIEH Yepe3 OCh,
U IJIOCKOCTBIO, IEPIEHANKYJIAPHOHN K
ocCH.
BbiBoANTH (OPMYITBI TS BEIYUCIIE-
HUsI OOKOBOH M IMOJTHOM MOBEPXHOCTEH
TEJ BpaLlECHMUSL.
Pemiate crepeomeTprueckue 3a1auu,
CBS3aHHbIE C TE€JIaMU BpPALCHMUS,
HAXO0XJICHHUEM IUIONIa i OOKOBOI U
IIOJIHOM MMOBEPXHOCTH, IOCTPOECHUEM
CEUYCHHUM.
Hcnonb3oBaTh 1pu pelieHnH 3a1aq
TUTAaHUMETpUYecKHe (PaKThl U1 METOBI.
CpaBHUBATB U AaHAJIN3MPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKT-
HBIX PacCyKJICHUU.
AHaJIM3MPOBATH U MO/IEJINPOBATH
Ha SI3bIKE TEOMETPUHN PEATIbHBIE CUTY-
aliy, CBSI3aHHbIE C KOHYCOM U I~
JUHAPOM.
HccnenoBath NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM all-
napara ajreopsl

AKTyaIu3upoBaTh (aKThl U
METO/Ibl IUTAHUMETPHUH, PEJIEBAHTHBIE
TeME, IPOBOAUTDH AHAJIOTHH.
CB0001HO OnIEpHPOBATH NNOHATHSA-
MH: chepa u map, HeHTp, PAIUyc,
nraMeTp cdepsl U mapa.
HccnenoBath B3auMHOE PACIIOIONKE-
HUe c(hepbl U IIOCKOCTH.
®opmyIMpPOBaTh OIPE/CIICHUE Kaca-
TeTHHOMU TUIOCKOCTH K cepe.




Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
IIPU3HAKE KacaTeJIbHOMN IMIIOCKOCTH.
BuiBoauTH (OpMYITy 17151 BBIYHCIIE-
HUS IIouaau cepsl uepes paauyc
cdepsl.
Pemarts cTrepeoMeTpudeckue 3agauu,
CBsI3aHHBIE CO cpepoit U mapom,
HaXO0XKJICHUEM ILIOLAaU cepsl U eé
4acTeil, HOCTPOCHUEM CEYCHHI Cephl
U 1apa.
AHATU3MPOBATH 1 MO/1EJINPOBATH
Ha SI3bIKE€ T€OMETPUHU pPeabHbIE CUTY-
aIi¥, CBSI3aHHBIC C MIAPOM U CPEpoi.
PemaTtp npoctele 3a/1auu, B KOTOPBIX
¢urypupyroT KOMOMHaIMU TeJ Bpa-
IIEHUS] 1 MHOTOTPAHHUKOB.
Hcnonb3oBath 1pu pelieHuy 3aaad,
CBsI3aHHBIX cO c(hepoit U mapom, mia-
HUMETPHYECKUE (PAKTHI U METO/BI.
Pemats cTrepeoMeTpuyeckue 3agau,
CBSI3aHHBIC C TEJIAMU BpaIICHUS, 110~
CTPOCHHEM CEYeHUH Tell BpallleHus, ¢
KOMOWHAIMSIMU TeJl BPAIIeHUsI U MHO-
rOrpaHHUKOB.
IIpoBoAUTH JTOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE PacCYKICHUS MPU
pEIICHNH T€OMETPHUECKUX 3a/1ad,
CBSI3aHHBIX C NEPIEHAUKYISIPHOCTHIO
IJIOCKOCTEM.
AHATU3NPOBATH 1 MO/EJIMPOBATH
Ha SI3BIKE TEOMETPHH PEaTbHbBIE CUTY-
allu, CBSI3aHHBIE C MHOTOI'paHHMKA-
MH.

HccnenoBath MOCTPOEHHBIE MOJE-

71, B TOM YHUCJI€ U C UCTIOJIb30BaHU-

eM anmnapara anreOpsbl.

[Tmomaam moBepxXHOCTH

CB0001HO ONIEpUPOBATH NOHATHSA-

- YCTHBIH OIpOC;




1 00BEMBI KPYTIIBIX TE

MH: 00BEM Tela, TIIoMalb HOBEPXHO-
CTH.

DopMyIHPOBATH OCHOBHBIE CBOIA-
CTBa 0OBEMOB.

Jloka3bIBaTh TeopeMbl: 00 00bEMe
IUIUHAPA; 00 00BEME KoHyca. BbIBo-
AUTH (HOPMYJIBI 7Sl BBIYHCICHUS 00B-
€Ma yCEYEHHOTO KOHYCA.
HccaenoBarh OCTPOCHHBIE MOJECIIH,
B TOM YHCJIE€ U C UCIIOJIb30BAHUEM all-
napata anreopsl.

3HaTh BO3MOXHOCTH pEUICHUS 3a/1a4
Ha IIOCTPOEHUE IUPKYJIEM U JIMHEH-
KOM, O KJIACCUYECKHUX Hepa3peIIMbIX
3aJ1a4yax.

CB0001HO OnIepUPOBATH NNOHATHSA-
MM: IIaPOBOM CEIrMEHT, IapOBOU
CIIOH, IIAPOBOM CEKTOP, OCHOBAHHE U
BBICOTA CETMEHTA, OCHOBAHUE U BBICO-
Ta MIapOBOIO CIIOS.

BoiBoauTh hOpMyIIbI 1Sl HAXOXKIe-
HUS 00bEMOB IIIAPOBOT'0 CETMEHTA,
[IapOBOTO CEKTOpPA, MO CHEpPHI.
Jloka3bIBaTh TeOpeMy 00 00bEMe
niapa.

Pemarhb crepeomeTrpuueckue 3a1aum,
CBSI3aHHBIE C 00BEMOM II1apa, MapoBo-
IO CETMEHTA, IIapOBOrOCEKTOPa, IO~
maapio chepsl.

CpaBHUBATB U AaHAJIN3MPOBATH
YTBEPKACHUS C LIENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKT-
HBIX PacCyKJICHUN.

AHaJIM3MPOBATh U MO/ICIUPOBATH
Ha SI3bIKE TEOMETPUHU PEATIbHBIE CUTY-
alluH, CBsI3aHHbIE ¢ 00BEMOM I11apa,
[I1apOBOT'0 CErMEHTA, IIapOBOI0 Cer-

-pemeHne ya4eOHbIX
Y TIPaKTUKO-
OPHUCHTHPOBAHHBIX
3azmady;




MEHTa, TUTOIIAaAbI0 cephl.
CB000IHO OTIEPUPOBATH NOHATHEM:
MOI00HBIE TeJa B IPOCTPAHCTBE.
BoruncasaTs 00bEMBI TEJ € TOMOLIBIO
OIIPEIEIEHHOTO UHTErpaa.
Pemath crepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C COOTHOIICHUSIMHA MEXTY
IUIOUIA/IIMU [TOBEPXHOCTEN U 00DbE-
MaMH TTOJ0OHBIX TeJl.
IIpoBoaANTH TOTHYECKH KOPPEKTHBIE
JA0Ka3aTeJIbHbIE PACCYKIEHUSI TIPH
pEeIIeHNU TeOMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C BBIYHCIICHHEM 00BEMOB
TeJ ¢ MOMOIUIBIO ONPEAeIEHHOTO UH-
Terpajia, HaXOXKJIEHUEM COOTHOIICHUS
MEXy IUIOIIAIMU TTIOBEPXHOCTEN U
00BbEMaMH TIOJTOOHBIX TEI.
AHATU3UPOBATH U MO/IEJIUPOBATH
Ha SI3bIKE T€OMETPHUH PEaATbHbIE CH-
Tyalluu, CBA3aHHbIE C 00bEMaMU U
MMOBEPXHOCTSAMH TEJl, Ha JI0KA3aTeNb-
CTBO U HA HAXOXXJEHHE reoMeTpHuue-
CKHX BEJIMYUH

JBrokeHus

CB000aHO OomepupOBATH NMOHSTHSA-
MH: OTOOpa)k€HHe MPOCTPaHCTBa Ha
ce0s1, IBHKEHHE MPOCTPAHCTBA; LIE€H-
TpaJibHasi, OCeBas U 3epKaJibHas CUM-
METpHH, apajieNIbHbINA epeHoc; pa-
BEHCTBO U nogo0ue Guryp.
Jloka3bIBaTh YTBEP)KICHUS O TOM,
YTO LEHTpabHAasi, OCeBasi U 3€pKalb-
Hasi CHMMETPHH, TapajlIeNIbHbIN Te-
PEHOC ABJIAOTCA ABUXKCHUSAMU. BrbI-
NOJHATH NPeo0pa3oBaHUs 110100usl.
OnepupoBaTh NOHATHSIMHM: TIpAMast
u cepa Diinepa.

Pemarh reoMeTpryecKkue 3a1a4u C

- YCTHBIH OIpOC;
-penieHne yueOHbIX
U TIPaKTHKO-
OPHUCHTHPOBAHHBIX
3a1ad4;




MCIIOJIb30BaHUEM JIBUYKEHUH.

Hcnonb3oBaTh Npu pelieHUH 3a1a4

JIBUKECHHUSI IPOCTPAHCTBA U UX CBOM-

CTBa.

CpaBHUBATH U AaHAJM3MPOBAThH

YTBEPKACHHUS C LIENIbIO BBISABICHUS

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKT-

HBIX PACCYKICHHI.

HccnenoBath NOoCTpOESHHBIE MOJEIIH.
Hcnonb3oBarsh HU(ppPoOBbIE pecyp-
ChlI

IToBTOpenue, 060611e-
HHE U CHCTeMaTH3aIlHsI
3HaHUHN
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Pemiathb cTepeoMeTpuvecKue 3a1a91
Ha JOKAa3aTelIbCTBO MAaTEMATHYECKUX
OTHOIICHHI, HAX0KJICHUE T€OMETPH-
YeCKUX BEITUYHH (JJTUH, YTIIOB, IIJI0-
maaeu, o00bEMOB).

Hcnoab30BaTh 1pu pelICHUH CTe-
PCOMETPHUCCKHX 3aj1a4 IUTAHUMETPH-
geckue (PaKThl U METOJIBI.
IIpoBoaAUTH JTOrMYECKH KOPPEKTHBIC
JIOKa3aTeNIbHBIC PACCYKICHUS TTPU
pEIIeHUN CTePEOMETPUIECKHIX U TTa-
HUMETPHUYECKUX 3a/1a4.

CpaBHUBATH HAHAJIU3UPOBATH pe-
QJIbHBIC CUTYAIlMH U BBISBIISITH BO3-
MOKHOCTh €€ MOJICTTUPOBAHUS Ha
SI3BIKE TEOMETPHH.

MopaenupoBaTh peajgbHYIO CUTYaIIHUIO
Ha SI3bIKE TEOMETPUHU U UCCIIeI0BATH
MOCTPOCHHBIE MOJIENH, B TOM YHCIIE U

C UCIIOJIb30BaHUEM alliapaTa ajareOpsl.

Hcnoab30BaTh KOMIIBIOTEPHBIE IIPO-

IpaMMBbl IIPU PEIICHNH 3a/1a4.
IHonyyars npeacraBjieHUe O Ie0-
METPHUH KaK O pPa3BUBAOLIEHCS
HayKe, UCCIIEYIOLEH OKPYKAIOLIUN
MU, CBA3aHHOMN C peaJlbHbIMU 00b-

- YCTHBIN OIPOC;
-pelieHne yueOHbIX
U TIPAKTHKO-
OPHUEHTUPOBAHHBIX
3a1a4




€KTaMU, IIOMOTAlOLIEN PEeLIUTh pe-
aJIbHBIE KU3HEHHBIE CUTYALIUH O PO-
JI CTEPEOMETPUH B PA3BUTHUU CO-
BPEMEHHBIX MH)KCHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME




