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HOACHUTEJIBHAA 3AITUCKA

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O NPEIMETA
«MATEMATUKA»

[TpumepHnas paGouas mporpamma 1o yueOHoMy mpeamery «MaremaTuka» yriryOoJEéHHOTro
ypoBHs st obOydaromuxcst 10—I11 kmaccoB paspaborana Ha ocHOBe DeaepabHOTO
rocy/lapCTBEHHOI'0 00pa30BaTENbHOIO CTaHIApTa CpeAHEro o0Iero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEABSBISIEMbIX K MaTEeMaTHUYECKOMY OOpa3oBaHHIO, U
TpagUIMKA pPOCCHIICKOro oOpa3zoBaHus. Peannsanuss mporpamMMbl 00ecreurBaeT OBIAJCHHE
KJIFOUEBBIMM KOMIIETEHLIUSMH, COCTABJIAIOIIMMU OCHOBY JUIsl CAMOPAa3BUTHUsS M HENPEPBIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYaFOIIUXCSI.

B paboueit mporpamme yureHsl wuAed U THoJoxkeHUs «KOHUIENMIMH pa3BUTHA
MaTeMaTuieckoro obpasoBanus B Poccuiickoii @enepauuu». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIENIMN MaTeMaTH4eckoe 00pa3oBaHNe TOJDKHO, B YACTHOCTH, peliaTh 3aj1ady oOecredeHus
HE0OXO0IMMOTr0 CTpaHe YKcia BBITYCKHUKOB, MaTeMaTUYECKasi MOATOTOBKA KOTOPBIX JOCTaTOYHA
JUIsL TIPOJIOJDKEHUS] OOpa3oBaHMs 10 pPa3JIMYHBIM HAMpPaBJICHUSM, BKIIOYas NPENojaBaHUe
MaTeMaTUKH, MaTeMaTUYECKHE UCCIIeOBaHMs, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTUI
U JAp., a Takke oOecrnedeHus [UId KaKAOro oOydaromerocss BO3MOXHOCTH JOCTHIKEHUS
MaTeMaTU4YeCKON TMOATOTOBKM B COOTBETCTBMM C HEOOXOAMMBIM €My ypoBHeM. MMeHHO Ha
pelieHue 3TUX 3a1ayu Hauenena [IpumepHas pabouas mporpaMmma yriryOJa€HHOTO YPOBHS.

B omoxy ummdpoBoit TpaHchopmammu Bcex cdep UEIOBEUECKOW IESTEIHHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpoIlIeld MaTeMaTHUeCKOH
MOJrOTOBKH. JTO OOYCJIOBJIEHO TEM, YTO B HAlIM JHU pacTEéT YHUCIO CHEIHUaTbHOCTEH,
CBS3aHHBIX C HEMOCPE/ICTBEHHBIM MPUMEHEHUEM MaTeMaTHKU: U B cdepe SKOHOMHKH, U B
Ou3Hece, M B TEXHOJIOTHYECKUX 00JIACTAX, U ake B TyMaHHTApHBIX cdepax. Takum obOpazom,
Kpyr O0OydaloIuxcsi, s KOTOPbIX MaTeMaTHKa CTaHOBUTCA 3HAUMMbBIM IPEIMETOM,
¢byHgamMeHToM 00pa30BaHUs, CYHIECTBEHHO pacumupsieTcs. B Hero BXOAAT HE TOJIBKO
oOyyaromuecsi, IUIAHUPYIOIIUE 3aHUMATbCS TBOPYECKOW M HCCIIENOBAaTENbCKONH paboToi B
obyacTi MaTeMaTHKH, HHPOpPMATHUKH, GU3UKHA, SKOHOMUKH U B APYTHX 00JACTIX, HO B T€, KOMY
MaTeMaTHKa HyXHa JIJIsl UICTIOIb30BaHUs B MPoQeccHsiX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEHl.

[TpuxnanHas 3HAYUMOCTh MaTEMAaTHKU OOYCIOBJIEHA T€M, YTO €€ MPEeIMETOM SIBISIOTCS
(GyHIaMEHTaNbHBIE CTPYKTYpPhI HAIIEro MHpa: MPOCTPAHCTBEHHBIC (OPMBI U KOJIUYECTBEHHBIC
OTHOIIEHMS, (PYHKIIMOHAJIbHBIE 3aBUCUMOCTH M KaTETOPUHN HEONPEAEeNEHHOCTH, OT MPOCTEHIIIHX,
yCBaMBAaEMbIX B HEMOCPEACTBEHHOM OIIBITE€, O JOCTAaTOYHO CIIOKHBIX, HEOOXOTUMBIX Jisi
pa3BUTHSA HAayYHbIX W TEXHOJOTMYECKMX HuAeH. be3 KOHKpEeTHBIX MaTeMaTH4ecKHX 3HaHWH
3aTpyJHEHO TOHHMMAHUE MPHUHLMIIOB YCTPOMCTBA M HCIIOJIB30BAHMS COBPEMEHHOM TEXHUKH,
BOCTIPUSITHE U HMHTEpPIIpeTaluss pa3HOOOpa3HOM COIMAIbHOM, SKOHOMHUYECKOH, MOIUTHYECKON
uHpopmanuu, ManodpQexTUBHA TMOBCEIHEBHAs MpaKTHUYECKas MAeATeIbHOCTh. Bo MHOruMx
cdepax mpodheccuoHaNBHOM NeATENBHOCTH TPEOYIOTCS YMEHHUS BBITIOTHATH Pacu€Thl, COCTABIATh
QITOPUTMBI, MPUMEHATH (HOPMYIbI, IMPOBOAUTH T'€OMETPUUYECKUE H3MEPEHMUS M IOCTPOCHUS,
YuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M MPEACTABIATH MH(POPMALMIO B BHUIEC TaOIMIL,
JMarpaMm M rpa)ukoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4alHBbIX COOBITHUH.



ONHOBpEMEHHO C pacHIMpeHHeM c@ep NPUMEHEHUs MaTeMaTUKd B COBPEMEHHOM
obmrecTBe BCE O0siee BaXXHBIM CTAHOBHUTCSI MATEMATHYECKUN CTUITh MBIIUICHUS, TIPOSBIISTFOIITUIACS
B ONpeE/IeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yueHus MaTreMaTUKU B apceHall IPUEMOB
U METO/IOB MBIIIJICHHUS YeJIOBEKAa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U JAeTyKIHs,
0000IIeHne W KOHKpeTH3alMs, aHalu3 M CHUHTe3, Kilaccupukaius M cucTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKTHl MaTeMaTHMYECKUX YMO3aKJIIOUEHHUH, MpaBuUiIa HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHNU3M JIOTHYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHHs (hOpMyIHpoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYKIEHHUS, TEM CaMbIM (OPMHUPYIOT
JOTHYECKUI CTWIb MBIIUICHUS. Bexymias poib NMpUHAIJICKUT MaTeMaTHKe B (OPMHPOBAHUU
AJITOPUTMUYECKOM KOMIIOHEHTHI MBIIIJIEHUS! U BOCIUTAHUM YMEHHUM JEHCTBOBATH 110 3aJaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYMPOBAaTh HOBBIE. B mpornecce pemeHus
3a/1la4 — OCHOBBI JUIsl OpraHM3alii Y4eOHOH JesATeNIbHOCTH Ha YPOKaxX MaTeMaTHUKU —
pa3BHUBAIOTCS TBOpPUECKAs U IPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyuenue MmareMaTHKe Ja€T BO3MOXHOCTb pa3BUBAaTh y YYalIUXCA TOYHYIO,
palnMoHanbHy0 U HHGOPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOIXOISIIUE I3bIKOBbIE,
CHUMBOJIMYECKHE, TIpaUuecKue CpeacTBa JUIsl BBIPAXKEHUS CYXKICHUM M HarIJHOIO MX
MIpeICTaBICHMUS.

Heo06xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHM SIBIISIETCS
o011ee 3HAKOMCTBO C METOJIaMH IO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUE O MpeAMEeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHHTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHs MaTEeMaTUKU JUIsl peIeHUs] HayyHbIX W NPUKJIAJHBIX 3a7a4. Takum
o0pa3oM, MaTemMaTudeckoe 00pa3oBaHMe BHOCUT CBOW BKJIaA B (hOpMHUpPOBaHHE OOIICH KyJIbTYpHI
YeJI0BeKa.

W3yuenne MareMaTMKM  CIOCOOCTBYET  HCTETHUECKOMY BOCHHUTAHUIO  YEJIOBEKa,
NIOHMMAHMIO  KpPacoTbl M  M3ALIECTBA MATEMATHYECKHUX  PACCYKICHHUH, BOCIPUATHIO
reoMeTpuueckux GopM, YCBOCHHIO HJIEU CUMMETPUH.

I'eomerpus sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpeAHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOXKHOCTh U3YUCHHUS JUCHUIUINH €CTECTBEHHO-HAyUYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTApHOro LuUKJA. [I0CKOIBbKY JIOTMYECKOE MBIIIEHHE,
dopmupyeMoe MpH H3Y4eHHH OOYy4yaroIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHHUM LEMOYKU JIOTMUECKHUX YTBEP)KICHHM IPU PEIICHUU
r€OMETPUYECKUX 3aJlad, YMEHHE BBbIJIBUTaTh U OMNPOBEPraTh TI'MIOTE3bl HEMOCPEACTBEHHO
HCIOJb3YIOTCS MPHU PEIICHUM 3a/ad €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3azad.

Henb ocBoenust nmporpammbsl ydeOHOro Kypca «Il'eoMmerpusi» Ha yriiyOJ€HHOM ypOBHE —
pa3BUTHE WHIUBHYAJbHBIX CIIOCOOHOCTEH OOY4alOIIMXCsl TMPU H3YUYEHHUH TE€OMETPUH, Kak
cocTaBisONIeH npeameTHoi obmactu «MaremaTnka W MHPOpPMATHKa» dYepe3 oOecredeHne
BO3MOKHOCTH HPUOOPETEHHUs] U UCIOJIb30BaHUA Oojiee IITyOOKHX TI€OMETPUUYECKUX 3HAHHUN U
NeHcTBUH, creln(UYHBIX €OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MpPOo(eCCHOHAIBLHOIO
o0pa30oBaHus, CBSI3aHHOT'O C UCIIOJb30BAHUEM MaTEMATHUKH.

[IpuopuTeTHBIMHU 331a4aMK Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
Y YCWJIMBAIOIIMMU Kypc 0230BOTO YPOBHS, SIBISIFOTCS:

paclMpeHue MpeACTaBICHHS O TEOMETPUM KaK 4YacTh MHPOBOH KYJIbTYpPHl H
(bopMHpOBaHKE OCO3HAHMS B3aUMOCBS3M FEOMETPUH C OKPYKAIOIIUM MUPOM;



(dbopMHpOBaHHE NPEJCTABICHUS O IPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENAX, TO3BOJSIOUIMX ONHUCBhIBATh W H3y4daTb pas3HbIE SIBICHUS
OKpY’Kalollero Mupa, 3HaHHE NOHATHHHOro amnmapata no pasieny «CrepeoMeTpus» yueOHOro
Kypca F€OMETpHY;

(dbopMHUpOoBaHHE yMEHUSI BJIAJETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (DUTYpax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyl U yMEHHE UX NPUMEHSTh, YMEHHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

(dopMHpOBaHHE YMEHMsI pacIO3HaBaTh HA YEpPTEXkKaxX, MOJENIAX M B PEAIbHOM MHpeE
MHOTOTPAaHHUKU U TeJla BPALLEHUS, KOHCTPYUPOBAaTh T€OMETPUUECKNE MOIEIIH;

¢dopmupoBaHue OHUMAaHHUS BO3MOKHOCTH aKCHOMaTHYECKOI0 MIOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOpMHUpPOBAHUE MOHMMAHUSA POJIM AKCUOMATHKH TNPU MPOBEICHUU
paccyXIeHUH;

(¢bopMUpOBaHHE YMEHMs BIIAJIETh METOAAMH JIOKA3aTEJIbCTB M AJTOPUTMOB pEILEHUs,
YMEHUS HX MPHUMEHATb, MPOBOAUTH JOKA3aTElbHbIE PACCYXKAECHUS B XOAE pELICHUsA
CTEPEOMETPUYECKUX 33aJad4 M 3aJad C [PaKTUYECKHM CcoJep)kaHueM, (OpMHpPOBaHUE
MpPEeICTaBICHUs] O HEOOXOIMMOCTH JOKa3aTelbCTB IMpU OOOCHOBAHUM MaTeMaTHUYECKHX
YTBEP)KJICHUI U POJIM aKCUOMATUKHU B MIPOBEJICHUM JIETyKTUBHBIX PaCCyKACHUMH;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOyyaromuxcsi, IMO03HABAaTEIbHON aKTUBHOCTH, WCCJIEI0BATEIbCKUX YMEHHMH, KPUTHYHOCTH
MBIIIEHNS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dbopmupoBanre (YHKIHOHAIFHOW TPaMOTHOCTH, PEJIEBAHTHOW T'E€OMETPUHU: YMEHUS
pacrno3HaBaTh IPOSIBICHHUS TIE€OMETPHUUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYAlUsIX W MPU U3YUYEHUH JIPYTHX y4eOHBIX MPEIMETOB, NMPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOAENMPOBAHUS pEANbHBIX CHUTYyallMid, HCCIEI0BaHUsA
MOCTPOEHHBIX MOJIEJIeH, MHTEPIIPETALIMH OJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIepXaTeIbHBIMU JHHUAMU yueOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitoTcs: «IIpsiMble M TUIOCKOCTH B HpOCTpaHcTBe», «MHororpanuuku», «Tena
BpaLEeHUs», «BeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBEY, «J{BH)KEHUS B IPOCTPAHCTBE.

Cdopmynupoannoe Bo ®PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH MOHATHIMM,
peJIeBaHTHBIMU T€OMETPUH Ha yriay0iaEéHHOM ypoBHE 0O0yueHus B 10—11 kiaccax, OTHOCUTCSI KO
BCEM COJIep)KaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKHX YMEHUH
pacnpenensieTcs He TOJbKO II0 COJEp)KaTeNbHBIM JIMHHMSIM, HO M IO TojaMm oOOydeHus.
Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS
denepanbHO pabodeil mporpaMmbl, pacipeAeNEHHbIM 10 ToAaM 00yueHHsl, CTPYKTYpHUPOBaHO
TakUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MNPUHIUIHAIBHBIM BOMpocaMm oOydaromuecs
o0palaguch HEOJHOKPAaTHO. OTO IMO3BOJSET OPraHU30BaTh OBJAJEHUE TI'E€OMETPUYECKUMU
MOHATUSMU W HaBBIKAMHU IIOCJICJIOBATEIILHO M IOCTYHATEIbHO, C COOJIOJCHHEM NpPUHIIHUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY TI€OMETPUUYECKUX
MIPEICTABICHUH 00YyUYaIOUIMXCsl, paclIUpsist U yrayounsas e€, oOpa3ys MpOYHbIE MHOXECTBEHHbIE
CBSI3HU.

Ilepexon K 3y4eHUIO F€OMETPUHN Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3laTh ycioBus AnsA  guddepeHrranuyd  oO0yueHHs, MOCTPOCHMS WHIMBUAYAIbHBIX
o0pa3oBaTeJIbHBIX MporpamMM, o0OecreduTh yriayOJ€HHOE H3Y4YeHHE TE€OMETpPHM  Kak
cocTaBiAoLIel yueOHOro npeamMera «MaTemaTukay;



MOATOTOBUTh OOYYAIOMIMXCS K MPOJOIKEHUI0 M3YUEHHUST MaTeMAaTHKH ¢ y4ETOM BBIOOpa
Oymymiei mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY OOmuUM U MpodeccHOHATBHBIM
oOpa3zoBaHuEM.

HEJU U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[IpuopurernpiMu nensimMu odydyenus marematuke B 10—I11 kmaccax Ha yriay6ia€HHOM
YPOBHE IPOJIOJIKAIOT OCTaBATHCS

e popMHpOBaHHWE IICHTPAJIBHBIX MAaTEMAaTHYECKUX TOHATHH  (YMCIIO, BEJIWYHHA,
reomeTpuueckas (urypa, mNepeMeHHas, BEPOSTHOCTb, (YHKLHWS, NPOM3BOJHAS, WHTErpan),
o0ecreunBaloIIUX IMPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa30BaHUs
o0ydJaronmxcs;

® [I0/[BE/ICHUE YYalllUXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HaHMIO B3aMMOCBSI3U
MaTeMaTUKU M OKpPY)KAIOIIEr0 MHUpa, NOHMMAaHHI0O MaTEMaTHKU KaK 4YacTH OOLIel KylbTypbl
YeJI0BEYECTBA;

® Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yUaIIMXCsl, ITO3HABATEILHON
AKTUBHOCTH, HCCIJIEIOBATEIbCKMX YMEHUMH, KPUTUYHOCTU MBILUICHUS, UHTEpeca K H3Y4YECHHIO
MaTeMAaTUKU;

e popmupoBaHue  (YHKIMOHAJIBHOW  MATEeMAaTUYECKOH  TPaMOTHOCTH:  YMEHHSA
pacro3HaBaTh MaTeMaTUYECKHE aCHEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYAILUsX U MPU U3y4CHUU
JIPYTuX y4eOHBIX MPEJAMETOB, IIPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POPMYIHPOBATh
UX Ha $3bIKE MAaTEeMaTHMKH U CO3JaBaTh MaTEeMaTHYECKHE MOJENIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTU4eCKUN ammapar i1 peUIeHus MIPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJIyYE€HHBIE PE3yJIbTaThI.

OcHOBHBIC JIMHMHM cojaepxaHus kypca Marematukd B 10 —1lkmaccax yrimyOsn€HHOTO
ypoBHS: «Hucna u BeUKCICHUSY, «Anredpa» («AnreOpandeckue BhIpaKEHUS», « YpaBHEHUS U
HepaBeHCTBa»), «Hawama MaremaTuueckoro ananuszay, «l'eomerpusi» («l'eomeTpuyeckue
¢burypel M uX CBOHCTBay, «M3MepeHHE T'e€OMETPUYECKHUX BEIMYMH»), «BepodaTtHocTs u
CTaTUCTHKa». JlaHHbIE JMHUM pa3BUBAIOTCA MapajUleNbHO, Kakdas B COOTBETCTBUM C
COOCTBEHHOM JIOTUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JPYroi, a B TECHOM KOHTaKTE M
B3auMozeicTBUM. Kpome 3TOro, mx oOBeAMHSAET JOrMYecKas COCTAaBIIAIOLIAs, TPATULMOHHO
IpUcylasi MaTeMaTUKE W TPOHU3BIBAIONIAS BCE MAaTEMAaTUYECKHE KYpChl M COJEpKaTelIbHbIC
muauu. CopmynupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
cpeaHero obuiero oOpa3oBaHusl TpeOOBaHUE «YMEHHE ONEPUPOBATH MOHATUSIMU: ONpE/EIICHHE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOICTBO, MPHU3HAK, J0KA3aTeJbCTBO, PABHOCHIIbHBIC
(dbopMynupoBKH; yMeHHEe (OpMYIHpOBaTH OOpPAaTHOE U TPOTHUBOIIOJIIOKHOE YTBEPKIEHUE,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, MCIONb30BaTh METOJ MATEMaTUYECKOW HWHIYKLUU;
IIPOBOANTH JOKA3aTENbHBIE PACCYXKIECHHUS IPU PEIICHUH 3a7a4d, OLEHUBATh JIOTHYECKYIO
IIPaBUIBHOCTb PACCY)KICHUIH» OTHOCUTCS KO BCeM KypcaM, a (OpPMHUpPOBAaHUE JIOTHYECKUX
YMEHUH pacnpesensercs o BceM rojam oOydeHHst Ha ypOBHE CPEIHEro o0I11ero oopa3oBaHMmsl.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe



Ha wusyuenune yuebGHOrO Kypca «l'eomeTpusi» Ha yriayOJ€HHOM ypoBHEe oTBomuTcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 kiacce — 102 gaca (3 yaca B Hefienio).

COILEPKAHUE OBYUEHUSA

10 KVIACC

IIpsiMble ¥ NIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE MOHATHUS CTepeoMeTpuu. Touka, npsmasi, JI0CKOCTh, MpocTpaHcTBO. [IoHsaTHe
00 aKCMOMaTHYECKOM IIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOe pacrosnokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJlICIbHbIE U
CKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaromuxcs npsMbix. [lapaminenbHOCT NPsSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJUICIIBHOCTD TPEX
NpsIMBIX, IAPAJUIEIBHOCTh NPSAMOM M IUIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IIPOEKTHUPOBaHKE, U300paxeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOEKTUPOBAHMS.
N3o00paxkenue ¢uryp B napauiesbHON MPOESKIMU. YTIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXKIy NPSMBIMM B MPOCTpAaHCTBE. [lapamienbHOCTE MIIOCKOCTEN: IMapajulelbHbIE IIIIOCKOCTH,
CBOWCTBA MapaieNIbHbIX MockocTel. [IpocTeiime npocTpaHCTBEHHBIE (PUTYPHI Ha TIOCKOCTH:
TETPa3ap, NapajuIeICIUIIE, IOCTPOCHUE CEYCHUMN.

[lepneHOUKYNApPHOCTh TPAMOM W IUIOCKOCTH: IEPHNEHAMKYJSIPHBIE IpPSMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MAPAJUICIIbHBIE U MEPIECHAMKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH TPSIMOM M IJIOCKOCTH, TeOpemMa O NPSIMOW MEepHeHIUKYISIPHON
I10cKoCcTH. OpPTOroHaIbHOE NPOEKTUPOBAaHME. llepneHauKyIsap U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUIYphI Ha TIOCKOCTb.
[lepnenauKyIsIpHOCTh TUIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUTOCKOCTEN. Teopema
0 TPEX NEPIECHIUKYJIIApaX.

VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YTOJ1, IMHEHHBINA
yroJl IBYrpaHHOro yria. TpéxrpaHHeli M MHoOrorpaHsele yriel. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa MJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUUISl TPEXTPAaHHOTO YIJIA.

MHoOrorpaHHuKHU

Bunbl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAsE MOBEPXHOCTh NpuiMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIM Napajulejienunen W ero csoicrsa. KpaTwalinime nyTM Ha IOBEPXHOCTHU
MHoOrorpannuka. Teopema DJiinepa. IlpoctpanctBeHHas teopema Iludaropa. IMupammma: n-
yroJjibHas NupaMuja, IpaBuibHas U yced€HHast nupamuibl. CoiicTBa pédep 1 OOKOBBIX I'paHei
MIpaBWIBHON nUpaMubl. [IpaBuibHBIE MHOTOIDaHHUKH: IpaBWIIbHAS NpU3Ma M IPAaBHJIbHAS
MUpaMyuIa, IpaBUIIbHAS TPEYroJbHasi MUpaMuaa U MPaBUIIBHBIN TeTpasap, KyO. [IpencraBnenue
0 ITPaBWJIBHBIX MHOTOTPAaHHHUKAX: OKTa’Ap, NOACKAd AP U UKOCAMAP.

Bbruncienue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaronanu, yriel. [lnomans 60KoBOi
IIOBEPXHOCTH M IIOJHOW IIOBEPXHOCTH MPSMOM IIPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOH IOBEPXHOCTH MpsMOW mpu3Mbl. [lnomans OGOKOBOM NOBEPXHOCTH U IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOU TUPAMUIBI.



CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OI'DAHHHUKOB.
CumMeTpusi B MNpaBUIBHOM MHOTOIPAaHHUKE: CHUMMETpHUS Mapajiesienunesa, CUMMETpPUs
IIPaBWIBHBIX IIPU3M, CHMMETPHS IPABUIbHOU TUPAMMUIBI.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

[lonsiTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHBIE M IIPOTUBOIIOJIOXHO HAIIPAaBICHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JleMCTBUSI C BEKTOpaMHU: CJIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BeKTOpa Ha uyucio. CBoilcTBa clioxkeHUs BeKTOpoB. (CBoiicTBa
YMHOXEHHS BEeKTOpa Ha uucio. [lonsatue xomiutanapusle BeKTOpsl. [Ipu3Hak koMmIutaHapHOCTH
Tp€X BekTOopoB. [IpaBuno mnapamnenenunena. Teopema O pas3IoKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaMm. IIpsAmoyrosbHas cucreMa KOOpIMHAT B INIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MEXIy KOOpAMHATAMH BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOJ
Mexay BekTopaMu. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaneHus

[ousATHs: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tenma BpaleHUs: LUMIUMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxeHue chepbl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K
cdepe. M300paxkeHne Ten BpalleHus Ha IIockocTu. Pa3Béprka mununaapa u konyca. CummeTpust
ctheps! 1 mapa.

O6BvéMm. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajienenumnena u ciaeactBuss u3 He€. OObEM NpPAMONW U HAKIOHHOW MPU3MBI, HWIMHAPA,
nupaMuibl 1 Konyca. O0bEM 1apa U MapoBOro CErMeHTa.

KomOuHanuu Ten BpallleHuss W MHOTOrpaHHUKOB. Ilpu3ma, BmnucaHHAass B LMJIMHID,
onucaHHasg OoKojio muwimHApa. Ilepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl I10CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO Cepsl, chephl, BHUCAHHON B
MHOTOTPaHHUK HJIU TEJIO0 BPALICHHUS.

[Inomanp moBepXHOCTH LMIMHApA, KOHYca, Iuiomanb cepsl u e€ yacteil. [logobue B
npoctpaHcTBe. OTHomeHHMEe 00BEMOB, IUIOMAAECH MOBEPXHOCTEH MOJOOHBIX  (UIYp.
[IpeoOpa3oBanne momodus, romoTeTus. PemeHue 3agady Ha IUIOCKOCTH C HCIIONB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne cedeHHH MHOTOIPDAaHHMKOB M TeJ BpAIICHUSA: CEYEHHUS IWIMHApA
(mapamienbHO M NEPNEHIUKYISPHO OCH), CEYEHHS KOHyca (IapajljiesIbHbIE OCHOBAaHUIO U
IIPOXOASIIME Yepe3 BEPLIMHY), CEUSHHsI 11apa, METOJbl IOCTPOCHUSI CEUCHMH: METOJ CIEJOB,
METO]1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanun HaJ BeKTopaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXeHHs. lIpsMoyrosbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IpU
pelIeHNH TeOMETPUYECKUX 3a]1ay.

JBH:KEHHSA B IPOCTPAHCTBE

JBwxenus mnpoctpanctBa. OtoOpaxkenus. [IBmwxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABIKEHHH. Bubl NBWKEHUWI: mapaisenbHbIi NMEpeHoc, LEHTpalbHas CUMMETpPHUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanust mogodwus. [Ipsimast u cdepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaknanckoe BOCIUTAHUE:

C(HhOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMH  OOy4Yalomerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'0 WIEHAa POCCHICKOro OOIeCTBa, MPEACTaBICHHE O MaTeMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIENYyp TpakJaHCKOTO O0OIIecTsa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COLMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMH U HA3HAYECHUEM;

2) naTpuoTHYeCcKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh POCCHICKOM TpakIaHCKOW MISHTUYHOCTH, YBAKCHUS K TPOIIOMY H
HACTOSILLIEMY POCCUICKONM MaTEMAaTHUKH, LIEGHHOCTHOE OTHOIICHHE K JIOCTHKEHUSIM POCCUUCKUX
MAaTEMAaTHUKOB U POCCHUMCKOM MATEMATUYECKON IIKOJbI, MCHOJIB30BAHUE ATUX JOCTHKCHUU B
JIPYTUX HayKax, TEXHOJOTHUsX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOEC BOCIIMTAHME:

OCO3HAaHHWE  JIyXOBHBIX IIEHHOCTEM  POCCHHCKOrO  Hapoaa, CQPOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSTEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOWYUBOTO OYIYIIETO;

4) cTeTH4YecKoe BOCMIUTAHHE:

ACTETUYECKOE  OTHOIICHME K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIeHUuH, pPACCYXKIACHUH, BOCIPUUMYHMBOCTh K
MaTeMaTHYE€CKUM acCleKTaM pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocniuTaHme:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B MHTEpecax 370POBOT0O
n Oe3omacHOro o0pasza >KU3HU, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTB),
(u3MUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON I€ITETFHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTH TPYAOJIO0US, HHTEPEC K Pa3IMuHbIM cepam
npoeccuOHANBHON NEeATeNIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIOKEHUSIMU, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpoPeccu © Peayn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTe€MaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MaTeMaTHUYECKOW HaIlPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCIIUTAHH E:

c()OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, TOHHNMAaHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHE MPHUPOJHONM M COLMAIBHOW Cpelbl, OCO3HaHUE
rI00aNbHOTO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpHeHTaluss Ha  IpUMEHEHHe



MaTeMaTUYeCKUX 3HAHWM JIJIS PEIIeHUs 3ajad B 0OJIACTH OKpPY)KAIOIIeH cpeibl, TUIAHUPOBAHKE
IIOCTYIIKOB M OLICHKH X BO3MOKHBIX IIOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN CPENBL;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  yPOBHIO
pa3BUTHs HAyKHd W OOIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMaTHUECKOW HAyKH Kak CQepsl
YeJIOBEYECKOM JeATEIbHOCTH, ITAloB €€ pa3BUTUS U 3HAYUMOCTHU I Pa3BUTHS LIUBUIU3ALINY,
OBJIAJACHUC A3BIKOM MAaTECMATUKHU U MaTeMaTHYeCKOM Ky.]'IbTypOﬁ KaK CpCACTBOM IMO3HAHHA MHpPaA,
TOTOBHOCTbH OCYILIECTBJISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO AESTENIbHOCTh HHANBUAYAIBHO U

B TpyIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

basoBble Jiornyeckue 1eficTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYILIECTBEHHbIE IMPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXIy TMOHATUAMHU, (GOPMYIHUPOBATh OMNPEACICHHUS TOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(PUKALMK, OCHOBaHUS [UIsl 000OIIeHUs u
CpaBHEHMSI, KPUTEPUU ITPOBOAMMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MPEOOPa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CANHUYHBIC, YaCTHBIC U 06H_II/IG, YCJIOBHBIC;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpEYHs B (akTax,
JTaHHBIX, HAOMIOACHUSIX W  YTBEPXKICHHUSAX, TMpeanaratb KPUTEPUH s BBISIBICHUS
3aKOHOMEPHOCTEW U MTPOTUBOPEUMIL;

JienaTh BBIBOABI C HWCIOJB30BAHHUEM 3aKOHOB JIOTUKH, ACIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHHUM, YMO3aKJIFOUEHH 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIEHUH (IpsMble U
OT TPOTHUBHOTO), BBICTpAMBATh ApPryMEHTAIIMIO, MPUBOIUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTHL COOCTBEHHBIE CYKACHHWA U BbIBOJbI,

BBIOMpATh CHOCOO pemieHus Y4eOHOW 3ajadyu (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOMANIMA ¢ Y4ETOM CaMOCTOSITENFHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBrbIe uccienoBarejabCcKue NeHCTBUA:

HCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHI MHCTPYMEHT MO3HAHUSA, ()OPMYIINPOBATH
BONPOCHL, (DUKCHpYIOIIME MPOTUBOpEUYHE, MpodJieMy, yCTaHABIMBAaTh HCKOMOE M JAHHOE,
(hopMUPOBATH TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIpOBOAUTH CaMOCTOATCIBbHO CHH&HHpOBaHHBIfI 9KCIICPUMCHT, HCCICA0OBAaHHUC 1o
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4YeCKOro OOBEeKTa, SBJIEHUS, IMPOILIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXTy 00beKTaMu, IBJICHHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYTUPOBATH 00OOIIEHHUS M BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaO0JI0/ICHNs, UCCIIEIOBAHUS, OLIECHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3y/IbTaTOB, BHIBOJOB U
0000IIIEHHI;

MIPOTrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECcca, a TAK)KE BbIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBIABJIIATH JIerI/II_II/ITBI I/IH(l)OpMaHI/II/I, JaHHBIX, H€O6XO}II/IMI)IX JJi1 OTBETA HA BOIIPOC U JJIA
pelIeHus 3a/1a4u;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMAaTH3UpPOBATh W HWHTEPHPETHPOBATH HH(POPMAIMIO PA3IUYHBIX BHIOB U (HopM
IIPECTABIICHUS;

CTPYKTypUpOBaTh  MHPOpPMALHUIO, TMPEICTaBIATh €€ B  pa3IuyHbIX  (opmax,
WJUTIOCTPUPOBATH TpaUUeCKy;

OLIEHUBATh HAAEKHOCTh MH(GOPMALMM IO CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMyHHKaTHBHbIE YHHBepcalbHble yueOHbIe JeiicTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHU C YCIOBUSMH W LEISIMHU
06H.I€HH$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaThb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCbMCHHBIX
TeKCTaX, JaBaTh IOSACHCHHSA 10 XOIy pEIICHHs 3aJadd, KOMMEHTHUPOBATH IOJIYYCHHBIH
pe3yibTar;

B Xo/1€ OOCYXX/IEHHMsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoii 3a/1a4M, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA IOMCK PELICHUs, CONOCTABIATH CBOM
CYXJIEHUS C CYXJCHUSMHU APYrUX YYaCTHHKOB TUAJIOTa, OOHAPY>KUBATh Pa3IMuMe U CXOJCTBO
MO3UINH, B KOPPEKTHOU Ppopme GopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

NPEACTaBIATh PE3yJbTAaThl PEHICHUs 3aJa4yd, SKCIEPHUMEHTa, HCCIECJOBaHUs, IMPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMarT BBICTYIUICHHS C Y4€TOM 3ajJad NpPE3CHTAllMd |
0COOEHHOCTEH ayIUuTOpHUH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIAH, aJTOPUTM pPEIICHUs 3a/ladyd, BBIOMPATh CIOCOO pemeHus ¢ y4EToM
HUMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHAHTHI pEICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO/Ib, IMOIIMOHAIBHBIH MHTEJICKT:

BJIa/I€Th HAaBbIKAMU MO3HABATENILHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
U MBICIMTENBHBIX MPOIECCOB, MX PpE3yJbTaToOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U Pe3yiibTaTa PEeIICHNs MaTeMaTHUECKOH 3a1auu;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTh NpPH PEILICHUU 3aJa4yd, BHOCHUTH
KOPPEKTHBBI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAHIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3ylbTaTa LEIM U YCIOBUAM, OOBICHATH HPUUMHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHMS pe3yJIbTaTOB JIE€ATENbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaJIbHOH pabOTHI MpU
pelieHny y4yeOHBIX 3ajay, IPUHUMATh 1eJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHON pPabOThI, pacmlpenessiTb BUIAbI pabOT, JOrOBapHBATHCSA, OOCYXIATh
MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKHX JTFOJIEH;

y4acTBOBaTh B TPYIMOBBIX (hopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M HWHBIC), BBIIOIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JCHUCTBHS C
IpYTMMH WI€HaMHU KOMAaH/bl, OLEHHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YYAaCTHUKAMU B3aUMOEHCTBUS.



IHPEIAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiics HAy4YnTCS:

CBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHSATHSIMU CTEPEOMETPHH MPHU PELICHUHU 3a]a4 U
IIPOBEJICHUN MATEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPUM M  CIEACTBUA U3 HUX IPU PELICHUU
TFEOMETPUYECKHX 3aad;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE HPSMBIX B IIPOCTPAHCTBE, IUNIOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U INIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO OINEPUPOBATh MOHATHSIMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IIPOCTPAHCTBE, MEKIY IIPSIMOU U TNIOCKOCTBIO;

CBOOOJIHO ONEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJIHO PACIIO3HABATH OCHOBHBIE BHUJbl MHOTOI'PDAaHHMKOB (MpH3Ma, HUPaAMUAA,
NPSMOYTOJIBHBIN Napajuiesienune, Kyo);

KJIaccU(UIIUPOBaTh MHOTOI'PAHHHUKH, BEIOMPas OCHOBaHMS JJIs KIacCU(UKaIUHY;
CBOOOJHO ONEpUPOBATh IOHATUSIMHU, CBSI3AHHBIMH C CEYEHHEM MHOTOI'PaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajlieIbHOE, LIEHTPAIBbHOE U OPTOrOHAIbHOE MPOEKTUPOBaHUE QPUTYp Ha
IUIOCKOCTB, BBIMOJIHATH U300paXxkeHus (GUryp Ha II0CKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAHHHKOB Pa3IMYHBIMH METOAAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTEeXH M3 PHUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUNCIIATh IUIOAAM IOBEPXHOCTEH MHOTOIPAHHUKOB (NMpU3Ma, MHUpaMUAa),
TreOMETPUYECKUX TEJ C MPUMEHEHUEM (popMyi;

CBOOOJIHO ONEpUPOBaTh MOHATUAMHU: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI;

CcBOOOJIHO OIEPUPOBATH MOHATUAMHU, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBINOJIHATH JEHCTBUS HaJl BEKTOPaMU;

pemaTh 3aJadd Ha JI0Ka3aTEJIbCTBO MATEMAaTHYECKHX OTHOLIECHWH M HaXOXKICHHE
FEOMETPUYECKUX  BEJIMYMH, TPUMEHSAA HW3BECTHBIE METOABl IIPU  PEIICHUU
MaTEeMaTHUYECKHX 3aJa4 MOBBIIIEHHOI'O U BBICOKOTO YPOBHS CIIOKHOCTH;

IPUMEHATH IIPOCTEHMIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHCTEMBI IIPHU PEUICHUHU CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKATb, npeoOpa3oBHIBATH u MHTEPIIPETUPOBATD UHPOPMALIHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKaXx;

IPUMEHATHh TIOJy4YEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHMBATh M aAHAJIU3UPOBATh
pEaJIbHBIE CUTYyallUH, MPUMEHATh MU3YyYEHHBIE MOHATHS B IPOLIECCE TMOUCKA PEILECHUS
MaTeMaTH4ecKu c(HOpMYITHMPOBAHHON MPOOIEMBI, MOJAECIUPOBATh PEaTbHbIE CHUTyalluu
Ha $3BIKE TIEOMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATHUM M TeopeM, ammapaTa anreOpbl, pelaTh NpPaKTUYecKHe
3a/1auM, CBSI3aHHBIE C HAX0XKJIEHUEM I'€OMETPUUECKUX BEIUUNH;



UMETh MPEJCTaBICHUs] 00 OCHOBHBIX ATalax Pa3BUTUS T'€OMETPHH KaK COCTABHOU
yacTH (pyHAaMeHTa pa3BUTHUS TEXHOJIOTHA.

K xonmy 11 kiacca oOyuaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C IIMJIUHAPUYECKON, KOHUYECKOU U
cepruyecKkoit MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MTOTyYEHHS,

ONEepUpPOBaTh MOHATHUSMHU, CBA3AHHBIMU C TEJAMU BpPAILLEHUS: WJIMHAPOM, KOHYCOM,
cdepoil u mapom;

pacro3HaBaTh Tela BpalleHus (LWIMHIP, KOHYC, cdepa U map) U 00ObACHATH CIIOCOOBI
MOJIy4YEHUs TeJl BpallleHuUs;

KJIacCU(UIUPOBATh B3aUMHOE PACIIONOKEHHUE CHEPBI U INIOCKOCTH;

BBIYUCIISITH BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TN BpamleHHs, O0BEMBI U
IUIOIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TeNl BPALICHUS, T€OMETPHUECKUX Tell C
npUMeHeHHeM (opMyIr;

CBOOOJIHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMM ¢ KOMOMHAIUSAMM Te€J BpAIIEHUS U
MHOT'OI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBII B chepy W ONMHMCAHHBIA OKOJIO C(epsl,
cdepa, BMCcaHHAsi B MHOTOTPAHHUK WUJIU TEJIO BPAICHMUS,

BBIYHUCIISATh COOTHOLIEHUS MEX]y IUIOIIAIMHU MOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
TeJI;

n300pakaTh HM3y4daemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IIOCKHE YEPTEXU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHJI CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUYECHHUS
TeJ BpallleHMS,

U3BJIEKATb, WHTEPIPETHPOBaTh W MPeoOpa3oBbIBaTh  HH(OpMAITUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEICTABICHHYI0 Ha YepTexax u
PHUCYHKaX;

CBOOOJIHO ONEPHPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALUU HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpJAUHAT;

pemaTb TE€OMETpPUYECKHE 3a/Jadd Ha BBIUYMCICHUE YIJIOB MEXIy MpsAMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIIEHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
PUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a MIPH PEIICHUH;

CBOOOJIHO OINEPHPOBATH TMOHATHUAMH, CBS3aHHBIMU C JIBWKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABM)KCHUM;

BBINOJIHATh M300pa)KCHHUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs MpH MapajuieIbHOM
IepeHoce, LIEHTPAJIbHON CUMMETPHH, 3€pKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00MS;

CTPOUTh CEYEHHs MHOTOIPAaHHUKOB U Tl BpALEHUS: CEYeHMs IMIMHApA
(mapasuieabHO U NePIEHIUKYISIPHO OCH), CEUeHHsI KOHYyca (apaiesibHble OCHOBAaHHIO
U IIPOXOSIINE Yepe3 BEPIINHY), CEUECHNUS 11apa;

UCIIOJIb30BaTh METOJbl TOCTPOCHHUS CEUYEHUH: METOJ| CJIEI0B, METOJ BHYTPEHHEIO
IIPOEKTHPOBAHUSA, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKACHUS;

OPUMEHATh TeoMeTpuueckue (akThl JUIsl PEIICHUs CTEPEOMETPUYECKHX 3ajad,
IpPE/IoiararoIluX HECKOJIBKO IIAaroB PEUIeHHUs, €CIIM YCIOBUS NMPUMEHEHHUs 3aJ]aHbl B
SIBHOW M HESIBHOU (hopMe;



pelmars 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMAaTHMUECKMX OTHOIIEHUH M HaXOXJEHUE
F€OMETPUYECKHUX BEIHYUH;

IPUMEHATH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pEIIEHNU CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIyY€HHbIE 3HAHUS HA IIPAaKTUKE: CpaBHUBaTh, AaHAJIU3UPOBATH U
OLIEHUBATh peallbHble CUTYyalluH, IPUMEHSITh U3y4EeHHbIE ITOHITHS, TEOPEMbI, CBOMCTBA
B IIpollecce IOHUCKAa pELIeHUs MaTeMaTH4ecKd C(HOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYal[MM Ha S3bIKE [€OMETPHUH, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIA C UCHOJIb30BAHUEM I'€OMETPUUYECKHX MOHATUI M TEOpeM, ammapara aiareopsl,
pelaTh NpaKTHIECKUE 3a/1auk, CBSI3aHHbIE C HAX0’KJIEHUEM I'€OMETPUUECKUX BEIUYUNH;
UMETh MpPEJCTABICHUsI 00 OCHOBHBIX ATanax pa3BUTHS TEOMETPUM KaK COCTABHOM

4yacTu (pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

IIporpamma Bocnuranusi. Moayiab «IIKoJIbHBIN YPOK»

IlesieBbIe MPUOPHUTETHI

MeToabl M npuemMbl, GopMbl padoThI

YcTaHOBIECHUE NOBEPUTEIIBHBIX
OTHOLIEHUN MEXIY YUUTEIIEM U €T0
YYEHHUKaMU

[Noompenue, nogaepxka, moxBaia, Mpocsoa,
nopy4eHue

[MoOyxeHne MKOTLHIUKOB COOTIOAATh
Ha YpOKe OOIICITPUHSATHIC HOPMBI
TTOBEICHHUS

Yacel 00IICHHS IIKOJIBHUKOB CO CTAPIIUMHU U
CBEPCTHUKAMHU, COOJIIOJICHUE YUEeOHOW TUCIUILTAHEI,
00CYKJIEHUE HOPM M TTPABIII TTOBEICHUS

[IpuBneyeHne BHUMaHKS NIKOJIbHUKOB
K [ICHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax sIBJICHUMI

OO6cyxeHne, BRICKa3bIBAHNE MHCHHS U €r0
000CHOBaHME, aHAIIN3 SBJICHUN

Hcnonp30Banue BOCIIMTATEIBLHBIX
BO3MOXKHOCTEH CoiepKaHHsI yueOHOTO
npeameTa

JleMoHCTpanus MpuMepOB OTBETCTBEHHOTO,
I'PaXIaHCKOT'0 MOBEICHHS, IPOSIBICHUS
YEJIOBEKOIFOOMS U TOOPOCEPACUHOCTH, Yepe3 Mmoaoop
COOTBETCTBYIOLIMX TEKCTOB JJISl UTCHMS, 3a7a4 JUIs
pelieHus, NpoOJIEMHBIX CUTYalUil 17151 OOCYXICHUS B
KJ1acce

[IpumeHeHne Ha YPOKEe HHTEPAKTUBHBIX
(hopm pabOThI yJaIIuxcs, UTPOBBIX
Ipoucayp

HHTennexTyalbHble UTPbl, KPYIJIbIE CTOJIBL,
JTUCKYCCHUH, TpynmoBast pabora, paboTa B mapax

Opranuzanus
HaCTaBHUYECTBA/KypaTopCcTBa
MOTHUBUPOBAHHBIX U APYIUPOBAHHBIX
yYaIIuXxcsl HaJl UX HEYCTICBAIOIIUMHU
OJHOKJIaCCHUKAMU

OpFaHI/I3aL[I/IH CONHAJIBHO-3HAYUMOI'0 COTPYAHHUYICCTBA
1 B3aNMHOM oMo

NuannurpoBanue u NoAAepKKa
MPOEKTHO-UCCIIEA0BATEIBCKOM
NESITEIILHOCTH IIKOJIBHUKOB

Peanuzanust 00y4aronmmMucs WHIUBUIYAIBHBIX U
TPYIIOBBIX UCCIIEIOBATEIBCKUX U APYTUX BUIOB
MIPOEKTOB




TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckite o0pa3oBaTe/ibHbIE
padoThbI padoTsbI pecypenI

Benenue B ctepeoMeTpuio 23 1

B3aumHOe pacmnonoxeHune npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz[miynﬂpHOCTL MPSIMBIX U o5

IJIOCKOCTEHN B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuKu 7

BekTopsl B IpocTpaHcTBE 12

HOBTOPGHI/IC, 0000I1IIeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBIE

No 11/ HanmenoBanue pa3jiesioB 1 TeM Korrrpomsmeie | Tpaxruseckue (uudposbie)

NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI pecypesI

AHanuTu4eckasi reoMeTpHs 15 1

[ToBTOpEHwME, 0606H1€HI:I€ " 15 1

cUCTEMAaTHU3alMsl 3HAaHUM

O0bEéM MHOTOTpaHHHUKA 17 1

Tena Bpamenus 24 1

[Tnomaay moBepXHOCTH U 00BEMBI 9 1

KPYTJIBIX TN

JIBrokeHuUs 5 1

[ToBTOpEHUE, 0606H1€HI:IG " 17 5

CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HNOYPOYHOE IIVIAHUPOBAHHUE
10 KIJACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acosB

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE MpaBUIIa U300PAKEHUS HA
PHUCYHKE IIJIOCKOCTH, NapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS CTEpeOMETpHH: TOYKA, TIPSIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuJIa U300paKEHHSI HA PUCYHKE
TUIOCKOCTH, MaPaJIIEIbHBIX MPSIMBIX
(OTpE3KOB), CepeaHbI OTPE3Ka
[ToHsTHS: TIepeCeKaONUECs TNIOCKOCTH,
MepPEeCeKArONINecs MpsMasi ¥ INIOCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsaTus: nepeceKarouuecs MmIoCKOCTH,
nepeceKaronrecs npsimasi ¥ miIocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOUINX 00BEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HbEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CiocoObl 3a1aHUs
MPSAMBIX U IJIOCKOCTEN B MTPOCTPAHCTBE.
O6o03HaYeHUE TPSIMBIX U TIIIOCKOCTEH.

10

N3o00paxkeHne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
p€6pa. M3o0OpaxeHue nepeceueHus
MTOJIY4EHHBIX TUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 UX
p€6pa. M3o0paxenue nepecedeHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH pa3HbIMM LIBETaMU

12

N300paxkeHue ceueHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
p€6pa. M3o0Opaxenue nepecedeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpammBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMH LIBETAMU

13

N3o6pakeHune ceueHnit mupaMuibl, Kyoa u
MPU3MBIL, KOTOPBIE IPOXOJAT Yepe3 ux
p€6pa. M3o0Opaxenue nepecevyeHus
IIOJIY4E€HHBIX IUIOCKOCTEH. PackpalinBanue
MOCTPOCHHBIX CEUEHHUH pa3HBIMU LIBETAMU

14

Merton cnenoB s TOCTPOCHUST CEUCHUM




15

Mertoa cnefoB A IOCTPOSCHUS CEUEHU.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEMN

16

Meron cie0B 1Jis IOCTPOEHUS CEUEHUN.
CBolicTBa nepece4eHni MPSIMBIX U
IJIOCKOCTEN

17

[TocTpoeHue ceveHwmii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIUCh II1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YepTeKel U 3aMUCh 111aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX ‘-IGpTG)KCﬁ " 3aI1MCh 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX ‘-ICpTG)KCﬁ " 3aI1iCh HIaroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpuu: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. MicTopus pazButus
IJIAHUMETPUU U CTEPEOMETPHUH




23

KoHnTtponbHas paboTa "AKCHOMBI
crepeomeTpun. Ceuenus"

24

B3anMHOe pacnoniokeHue npsmMbIX B
npocTpancTBe. CKpenBaonecs
npsmble. [IpuzHaku ckpenmBaomuxcs
npsaMbix. [lapamiensHble mpsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIECTBOBaHUH U
€AMHCTBEHHOCTH NIPSIMOM NapaJljieIbHON
JTAaHHOU IPSIMOM, ITPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKalIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHumn
[IapaJUIeNIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamnensHOCTH Tpex NpsAMbIX. Teopema o
TpEX mapajuienabHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIIMXCS IPSIMBIX

27

[TapannenpsHOE MPOEKTHPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajsiesbHON NPOEKIUU

28

[lenTpanbHas npoeKkusa. YToi ¢
COHAIpPABICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29

3aauu Ha NOKAa3aTeILCTBO U
HCCIIENOBAaHNE, CBI3aHHBIE C
pacIoI0XEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHA: MapannenbHOCTh MPSAMOM U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapayIeIbHOCTH MPSIMOM U TIIOCKOCTH.




CBoiicTBa napajieNbHOCTU MPSMOHN U
MIOCKOCTH

31

FCOMeTpI/I‘ICCKI/IG 3aJa41 Ha BBIYHMCICHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NnapaluieJIbHOCTBIO MMPAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBEC

32

IlocTpoenune ceyenus, IPOXOISILEro Yepes
JIAHHYIO IIPSIMYIO Ha 4EPTEkKE U
napajuIeJIbHOTO APYrou npsmoii. Pacuér
OTHOLLUEHUN

33

[MapamiensHas IPOSKIUs, IPUMECHEHUE
JUTS TIOCTPOSHUS CEUSHUH Ky0a 1
napaenenunena. CpoicTaa
napasuieNienune1a u IpusMbl

34

[TapannensHbie iockocTu. [Ipusnaku
MapajyIeIbHOCTH JBYX IIOCKOCTEN

35

Teopema 0 mapasienbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, HE MMPUHAIICKAILYIO TAaHHON
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[1apaJIIeJIbHOCTH MIPSIMBIX IEPECEUECHUS
IIPY IIEPECEUEHUH JBYX MapauleIbHbIX
IJIOCKOCTEH TpeTher

37

CBoiicTBa mapaieNbHbIX JIOCKOCTEH: 00
OTpPEC3Kax MapajuICIIbHLIX IMPSAMBIX,
3aKJIFOYEHHBIX MEX]ly apaJlIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH PAMOM ¢
ABYMs TapaJuICIIbHBIMU IIIIOCKOCTAMU




38

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSAMOYT'OJIBHOI'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napasuiesienunea

41

Brruucienue aJiMH OTpE3KOB B KyOe 1
MPSIMOYTOJILHOM TIapaslieseTHIe /e

42

[TeprieHAMKYASPHOCTH NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHINUKYIISIPHOCTH TIPSIMOU H
MJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN 1
wiockocTu. [Ipu3nak
MEePIEHIUKYIISIPHOCTH TIPSIMOU H
IJIOCKOCTH

44

Teopema o CyIecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYISIPHOHN K TIIOCKOCTH

45

[InockocTy U NepreHUKYIIPHbIE UM
IIPSIMbIE B MHOTOTpaHHHUKaX

46

[InockocTr ¥ NEPHEHAUKYIAPHBIE UM
MMpAMBbIC B MHOTI'OT'paHHUKax

47

IlepnieHAUKYIISp U HAKIIOHHAS.
IlocTpoeHue nepneHauKyIsapa U3 TOYKU Ha

PSIMYIO

48

[lepnenaAuKyIsIp U HAKJIIOHHAS.




[TocTpoeHue neprneHauKynsapa U3 TOYKU Ha
MPSIMYIO

TeopeMa o TpEX mepHEHAUKYIApaAx

49
(nmpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHEeHAUKYIIAPAX
(npsiMas 1 oOpaTHas)

51 Yron Mexay CKpelmuBarOIUMHUCS
PSIMBIMU
[Touck nepneHANKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 MPABUJIBHOM MUPAMUJIBI C IOMOIIBIO
OPTOTOHAJIBHOM IPOEKINU
[TocTpoenue ceueHuit kyda, NpU3MBl,

55 IIPABWJIBHOM NMUPaMU/IBI C IOMOIIBIO
OpPTOTOHAIILHOM MPOEKINH
CuMMeTpHsl B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0ckocTU. IlnockocTn
CUMMETPUN B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMOUN U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 IIpaBunpHbIE MHOTOTpaHHUKH. Pacdér
PacCTOSHUIN OT TOYKHU 10 IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSHUN OT TOYKHU 0 IIIOCKOCTH

60 CriocoObI OIYCTHTh TIEPICHIUKYIISPHI:




CUMMETpHUS, CABUT TOUKH IO
NapaJiyieIbHON IPSAMO

61

CaBur no HenapasuieIbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KoHnTtponbHas padota "B3auMHoe
PacrosoKeHue MPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[ToBTOpEHME: Yros MEXIy NPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

IloBTOpEHME: Yroi MeXIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCIEHUS
yrila MeXIy IPSIMBIMU B MHOTOI'PaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnienqukynspHeie mwiockoctu. CBoiicTBa
B3aUMHO MEPIIEHIUKYIISPHBIX IUIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThE! MII0OCKOCTH

69

[IpssMOyTOIBbHBIN Napasienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napajuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




mapaiCaCrmIcaa u CJICACTBUC U3 Heé

71

CrepeomeTpuuecKre 1 MPUKIIaTHbIC
3a7a4M, CBA3aHHBIC CO B3aUMHBIM
PAacCMOIOKEHUEM NIPSAMBIX U TJIOCKOCTH

72

HOBTOpeHI/IeI CKpPCIIHUBAIOIIHUECCA ITPAMBIC,
napaJICIbHBIC IIJIOCKOCTH B CTaAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJiJICJIbHBIX IUIOCKOCTEH Ha
CKPCIIMBAIOIIUXCS MIPAMBIX, PACCTOAHUC
MCXKAY CKPEIINBAOIIMUMHACA ITPSAMBIMUA B
MMPOCTBIX CUTyallUAX

74

PaccrosiHue oT TOUKH J0 IIIIOCKOCTH,
pacCTosIHUEC OT HpSIMOI\/'I J0 IIITOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEIIMBAIOIITUMHUCS MIPSIMBIMU C
MOMOIIBIO MEPICHAUKYIISPHON MIIOCKOCTH

76

TpéxrpaHHblil yroy, HEPaBEHCTBA IS
TpexrpaHHbIxX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI c(hepruIecKoi TeOMETPUH:
reoJIe3nYecKre JIMHUYU Ha 3emiie

78

KontponbHas pabota "Yribl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHuk
U €T0 2JIEMEHTHI"

80

[Tupamupaa. Bunael nupamun. [lpaBuinbHast
nipamMua




[Tpuszma. [Ipsimast u HaKIOHHAS IPU3MBIL.

81 1
[IpaBwiibHaAsA npu3zMa

82 [Ipsimoii mapasuienienunen, 1
NPSAMOYTOJIbHBIN Napasienenunes, Kyo

83 Beimykiibie MEOTOrpaHHuKU. Teopema 1
Ditnepa
Beimykipie MHOTOrpaHHuKU. Teopema

84 Olinepa. llpaBunbpHbIE U OTYIIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas pabota "MHororpaHHuku" 1

86 [TonsiTHEe BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CymMMa BEKTOpOB 1

88 Pa3zHocTh BEeKTOPOB 1

89 [TpaBwiio mapaenenuriena 1

90 YMHO)KEHUE BEKTOpa Ha YUCIIO 1
Paznoxenne BexTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHON 1
TUIOCKOCTH

92 CkansipHO€ ITPOU3BEIEHUE 1

03 Beruuciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [IpocTeiimme 3aga4un ¢ BEKTOpaMH 1

95 IIpocreiimme 3ajauu ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4u ¢ BEKTOPAMH 1

97 [pocreiimmue 3a1auu ¢ BEKTOpaMu 1

98 O06o01ieHne U cucTeMaTu3alus 3HaHUN 1




99 O00011IeH1E U CUCTEMATH3AaIMI 3HAHUHI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AIM 3HAHUHT 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka KonrTpoabnbie | IlpakTuuyeckue
Bcero H3y4YeHusi o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPAHCTBE"
9 [ToBTOpenue tems! "CkanspHoe 1
IIPOM3BEIEHNE BEKTOPOB"
3 [ToBTOpenue TemMbl "Brraucnenue yria 1
MEX /1y BEKTOpaMHu B IpOCTpaHCcTBE"
4 [loBTOpEeHME TeMbI "YpaBHEHHE MIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BexropHoe mpousBeneHue 1
8 JInneliHble HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUPOBAHHE
9 JIuHeitHbIe HEpaBEHCTBA, TMHEIHOE 1
IpOrpaMMHUpPOBaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyecknue METOpl pacuéra yria 1
MEXIY IJIOCKOCTSIMUA B MHOI'OTPaHHUKAX
12 dopMyna pacCTOSHAS OT TOYKH J10 1




IINIOCKOCTH B KOOpJHMHATax

HaxoxeHne paccTosiHUN OT TOYKHU 10

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKHU A0
IUIOCKOCTH B MPaBUJIBHON MHUPaMUIE

15 KoHnTposnbHas paboTa "AHaauTHYECKas
reomeTpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CedeHnsi MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 TUIOCKOCTH, TIEPEeCeUeHUs MPSIMBIX U
IJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTHU
napajuieJIbHbIE CEUCHUS

20 [NMapannensHbie PSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannenpHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEIUBAIOITIMUCS
PSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Maphbl
MEPIICHIUKYISPHBIX ITIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TeOpeMa O TpeX
NEePIEeHIUKYIIApax

24 [eprieHIUKYISIpHBIC IPSMBIC 1




IIJIOCKOCTHU: BBIYUCIICHUA OJIMH B
MHOI'OI'paHHUKaXx

25

[loBTOpenue: mIomanu
MHOTOYTOJIBHUKOB, (DOPMYIIBI A5
IoIIaiel, cooopakeHus moIoous

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUIOIIaIel, COOOpakeHUS MTOT00HSI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, (DOPMYJIBI IS
TJTOINAIeH, COOOpaKeHUS TTOTO0MS

28

29

[Tnomanu ceyeHuit MHOTOTPAHHUKOB:
IJIOIA M TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0
[TInomaau ceyeHnii MHOrOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUsI OO0

30

Kontpoinbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O061éM Tena. O6beM NPSIMOYTOIBLHOTO
napasuieenumne/ia

32

3amaun 00 yaBOCHUH Kyba, 0 KBaipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpruecKHE 3a]1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumne1a

34

[Ipuknaguelie 3a1a4n, CBI3aHHBIE C




BBIUKCIIEHHEM 00BEMA IIPAMOYT'OJIBHOT'O
napajjicjacnuicaa

35 O0BEM psIMON IPU3MBI
36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIPSIMOM MPU3MBI
37 [IpuknagHbie 31241, CBSI3aHHBIE C
00BEMOM NPSAMOM MPU3MBI
Brruncienne 00bEMOB TEI ¢ IIOMOIIBIO
38 onpenenéHHoro uaTerpana. OopEm
HAKJIOHHOM MPU3MBI
Brrunciienre 00bEMOB TEN ¢ IIOMOIIBIO
39 omnpenenéHHoro uHTerpaiga. OobémM
TUPaMUIbI
40 ®opmyna 00béma nupamuabl. OTHOIIEHUE
00bEMOB MUPaMHU/T C OOIITUM YTIIOM
41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB MUpPaMUJ ¢ OOLITUM YTIIOM
42 CrepeoMeTprUIeCKHE 3a/1auH, CBI3aHHBIC C
00BbEMaMu HaAKJIOHHOM MPU3MBbI
43 CrepeoMeTpuUeCKUE 3a/1a4u, CB3aHHbBIE C
00BEMaMu THpaMUIBI
[Tpuknagueie 3agaun mo TeMe "OO0bEMBI
44 Ten", CBsI3aHHbBIE C 00BEMOM HAKJIIOHHOM
b
IPU3MBI
45 [Tpuxnanueie 3aaaun o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI
46 [Ipumenenne o0bEMOB. Boruncienue

PAaCCTOAHUA A0 IMIIOCKOCTH




KonTponbhas padora "O0bém

47 |
MHOTOTpaHHHKA
Hunmuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolre WIHHIPHIECKON
MOBEPXHOCTHU

49 Humuaap. [IpsMoit KpyroBou UIMHIP.
[TImomaar MOBEPXHOCTU LUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yrolue
KOHUYECKOU noBepxHocTU. KoHyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
TapajuieIbHON TUIOCKOCTH OCHOBAHUS

52 Yceuénnslit konyc. M3o06paxenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTH KOHYCA
CrepeoMeTpHuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHUE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyca
CrepeomeTpuuecKkue 3a1a4i Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEYCHUI IMIIMHPA, KOHYyCa

57 [Ipuknanuelie 3a1a4m, CBI3aHHBIE C
HWIAHIPOM

58 [Ipuxnannelie 3a1a4u, CBsI3aHHBIE C
WIHHIPOM

59 Cdepa u map




60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbr
IUIOCKOCTBI0. Bun 1 n300pakenue mapa

61

[lepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepbr
TUTOCKOCTBI0. Bu 11 n300pakeHue mapa

62

VYpasaenune chepsr. [Lromans chepsl u eé
yacreun

63

Cummerpus cdepsl u mapa

64

CrepeoMeTpHuueckue 3aauu Ha
JTIOKA3aTeIbCTBO U BBIYHCIICHUE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM UX CEYEHUH MIOCKOCTHIO

65

CrepeomeTpryeckre 3a/1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epol U mapom,
TIOCTPOEHHEM HX CEYCHHUH TIOCKOCTHIO

66

[puknaaHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
nmogoous

68

Pazanunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agauu o Teme "Tena U MOBEPXHOCTH
BparnieHus"




71

Kontposbnas padora "Tena u
MMOBEPXHOCTHU BpalieHus"

72

O0bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO UJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpanga. OobpéEmM
KOHYycCa

74

ITnomaau OOKOBOM M OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeomeTpuyecKHe 3a/1auu, CBsI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI 1
IJIOIIAAN TTOBEpXHOCTEH Ten"

77

O06BEM mIapa U MapoBOTO CEKTOpA.
Teopema 06 00béMe mapa. [lnomans
coepbl. CTepeoMeTprUeCKUE 3a/1a4H,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, IrapoBOTro CErMEeHTa M MIapOBOTO
CeKTopa

78

[Mpuxnanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio ceprsl. COOTHOIICHUS MEXIY
IUIOMIA/IIMU [TOBEPXHOCTEN U 00bEMaMHU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa Mpu mo100uu.
CrepeoMeTpHUCCKHE 3a]Ia4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB Tell U IUIOIAeH
MOBEPXHOCTEN

80

KonTponbras padora "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TE"

81

JBuxxenus npoctpancTBa. OToOpakeHusl.
JBxenus u paBeHCTBO duryp. O6mme
CBOICTBa JBHKCHUI

82

Buael nBuxeHunii: napauieIbHbIA
IIEPEHOC, LIEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘leCKI/Ie 3a/la4ui Ha IPUMCHCHUC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTse"”

86

O6o06matoree mosropeHue 11 moHATHIA 1
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aIlMs 3HAHUI:
"TTapamienbHOCTb NPSIMBIX U IJIOCKOCTEN
B IpocTpaHcTBe"

87

O6o06matomiee mosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTtpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHUI:
"BekTopsl B ipocTpaHcTBE"

88

O6o6matoriee moBropeHue 11 noHATHA 1
METO0B Kypca reomerpun 10-11




KJIACCOB, CHUCTEMaTH3aIUs 3HAHUI:
"BekTops! B ipocTpaHcTBe"

89

Ob6o6marommee noroperne 11 moHsTuit u
MeTO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLsl 3HAHUI:
"OO6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee nosroperne 11 moHsTHi 1
METOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CUCTEMAaTU3aLUsl 3HAHUIL:
"O0BeM MHOrOrpaHHuka"

91

O6o06matomiee moBropeHue 11 mouaTuii u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aLUsl 3HAHUIL:
"Tlnomaayn NoBepXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHI 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3aLsl 3HAHUI:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyTJibIX Ten"

93

Wrorosas koHTpoJibHas paboTa

94

Hroropas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpenue, 06061IeHNE 1
CUCTEMAaTH3alus 3HaHUU

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

Hcropust pa3BuTHS CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B Pa3BUTHUU
COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

98

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	‎C:\Users\Комп 1 (точка роста)\Desktop\Новая папка (2)\Геометрия углб уровень 10-11.pdf‎

