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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpETHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reomerpun orBoauTcs 2 yaca B Heaemo B 10 kmacce.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPadJIp, KyO, napauienenunen; mocTpOeHue CeYeHU.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojeKa’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TMOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yNIbTaThl OCBOCHHUS MPOrPaMMbl  y4eOHOro  MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUIIMK OOYyYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTeMaTUYECKHUX
OCHOBax  (YHKIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SIBIICHUM, MPOUEAYP
IPAXKIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJECHCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUUCKON TPaKIAaHCKOW HACHTUYHOCTH, YBaXKCHUS K
IPOIIJIOMY M HACTOSIIIEMY POCCHHUCKOM MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K
JTOCTHXKEHUSIM POCCUUCKMX MAaTEMaTUKOB U POCCHUHCKONW MaTeMaTHYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO OJTHX JIOCTHXKEHUM B JPYrdx HaykaxX, TEXHOJOrusax, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapojaa; chopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TOBEACHHUSA, CBSI3aHHOTO C MPAKTHUUYECKUM
IPUMEHECHHEM JOCTH)KCHUN HAYKH U JEATEeIbHOCThIO YUEHOT0; OCO3HAHUEM JIUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOUYas 3SCTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEUICHNUN, pacCyKIACHUN; BOCIIPUUMYNBOCTHIO K
MaTEeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BHJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MATEMAaTUYECKUE 3HAHUS B UHTEpECax
3I0pPOBOTO M Oe30macHOro obpasza >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO  (30pOBOE MHUTaHWE, COATAaHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perymsipHast (Qu3nyYecKas aKTUBHOCTH); (DU3MUECKOTO0 COBEPIICHCTBOBAHUS, TIpU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ATENbHOCTHIO.

TpynoBoe BocmuTaHue:

FOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIIOOMUS; HHTEPECOM K
pasnTu4HBIM cepam mpodeccCHoHaTbHOM IS TENBHOCTH, CBI3aHHBIM C MAaTEMAaTHKON 1
e€ MPUJIOKEHUSAMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUJIaHBI; TOTOBHOCTBHIO U CIIOCOOHOCTBIO K
MaTeMaTU4ecKOMy OOpa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSKEHUHM BCEHl KU3HU;



FOTOBHOCTHIO K AaKTHUBHOMY Y4YacTUIO B pPEHICHWHM MPaKTUYECKUX  3ajaad
MaTeMaTU4eCKON HAIlPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO  AKOJOTMYECKON  KYJIbTYpbl, TOHUMAHUEM BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSHHUE MPUPOJHONW M COIUATBLHOMN
Cpelbl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa 3KOJIOTMYeCKUX MpoOieM; OpUeHTAIueH
Ha TMPUMCHEHUWE MAaTeMaTUYeCKUX 3HAHWUU [JIs8 pelieHus 3agad B 00JiacTu
OKpYyXKaroliel cpeapl, IJIAaHUPOBAHUS TIOCTYNKOB UM OIEHKHM MX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TIOHUMAHUEM MaTeMaTHYECKON
HAayKd Kak c(epbl YeIOBEUECKOUN NEeSITeIIbHOCTH, JTAloB €€ Pa3BUTHS M 3HAYUMOCTHU
JUISL Pa3BUTHUS ITUBUIIM3AIMN; OBJIAJICHUEM S3BIKOM MaTeMaTHKU M MaTeMaTHYECKOU
KyJIbTYpOH KakK CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBISATh MPOSKTHYIO
U UCCJIEJI0BATEILCKYIO ICATEILHOCTh HHINBUIYAILHO U B TPYIITIC.

METAINPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapakTepu3ylOTCs OBJIAJICHUEM YHUBEPCATIbHBIMU HO3HABAM EIbHBIMU
OelcCmeUsAMY, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMY, VHUBEPCATIbHBIMU
Pe2yIAMUBHBIMU OeUCTNEUAMU.

1) Vuusepcanvnvle noznasamenvhble oeiicmsus, obecneuusarom Gopmuposanue
0a306bIX KOSHUMUBHBIX NpPOYecco8 obyuarowuxcs (oceoenue Mmemooo8 NO3HAHUS
OKpyJHCaowe20 Mupa, npuMeHeHue J02UYeCKUX, UCCAe008aAMeNbCKUX Onepayull,
yMeHull pabomams ¢ uHgopmayueii).

Ba3oBble JJoruuyecKkue JelcTBUA:

e BBUIBIISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
O0OBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHITHUAMU; (OPMYIHPOBATH
OTpeJeNICHNs]  TOHATUW;  YCTaHABIMBAaTH  CYIIECTBEHHBIA  TPH3HAK
KIaccu(UKaIi, OCHOBaHUS HJisi OOOOIIEHWS U CpaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh,  (OopMymupoBaTh W  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE W OTPHIATEIbHBIE, €IWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBISIBIISATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBS3U U MPOTHBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOACHUSAX M YTBEPKICHUSX; TpEIIaratb KpUTCPHUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;



e Jl€NaTh BBIBOJABI C HCIOJb30BAHUEM 3AaKOHOB JIOTUKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IMPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble W OT MPOTUBHOIO), BHICTPAUBATH APryMEHTAIUIO, TPUBOJAUTH
OpUMEpPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXIEHUA U
BBIBO/IBI;

e BBIOMpaTH croco0 pemieHus Y4eOHOW 3amaun  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB pEIIEHHUs, BbIOMpaTh HauMOoOJIee TMOAXOMAIUA ¢  y4d€ToM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOINPOCHI KaK HCCJENI0BATENbCKUI HMHCTPYMEHT IO3HAHUS;
dopMynupoBaTh  BOMNPOCHI, (UKCUpYIOIIME NPOTUBOpEeYHe, MpodieMy,
yCTaHaBIMBaTh  HWCKOMOE€ M jJaHHoe,  (OpPMHpPOBaTH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA SKCIIEPUMEHT, HUCCIEAOBAHHE
0 YCTAHOBJEHUIO OCOOCHHOCTEW MaTEMaTUYECKOr0 OObEKTa, SBIICHUSA,
IpoLeCcCa, BBISBICHUIO 3aBUCHUMOCTEH MEXAy OOBEKTaMH, SIBICHUSMU,
POLIECCAMU;

e CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHMS] W BBIBOJBI IO pe3yjibTaTam
NPOBENEHHOTO HAOJIOJAEHUS, MCCIEOBaHUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e TMIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKKe BbIABUTATH
MPEIOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBUIBIATH ACPUIUTH MHPOPMAIIMM, JTAHHBIX, HEOOXOJUMBIX /Jii OTBETa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BBIOMpPATh WHGOPMAIMIO M3 UCTOYHUKOB PA3TMYHBIX THUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIIOB U
dbopM IpeCTaBICHUS;

e CTPYKTYpUPOBaTh HMH(OpPMAIIMIO, TPEACTABIATh €€ B pa3IUYHBIX (Qopmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATh HAIEKHOCTD uHhOopMaIuu o CaMOCTOSTEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.
2) VHusepcanvnvie  KoMMyHUKamueHvle  Oelicmeus, obecnequsarom
chopMUPOBAHHOCMB COYUATLHBIX HABLIKOS 00YUAIOUJUXCSL.
OOmenne:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMHU U
LeJsIMU OOUIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHHUS B



YCTHBIX M TMCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOAY pECIICHUs
3a7]a4i, KOMMEHTUPOBATh MOJYUYECHHBIN PE3yJIbTaT;

B XO0Jl¢ 0OCYXKIEHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAaE€MOU TEMBI,
npoOJieMbl, perraeMoi 3ajauyu, BbICKA3bIBaTh HUJCH, HAllCJICHHbIE Ha TOMCK
pELLIEeHUS; COMOCTABIIATh CBOU CYXAECHUS C CYXKICHUSIMU JAPYTUX YYACTHUKOB
nuanora, oOHapy)XMBaTh pa3liMude M CXOJCTBO TMO3UIIMK; B KOPPEKTHOM
dbopme hopmMyIUpoOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEACTABIATh PE3YIbTAaThl PEIICHUS 3a7a4yH, SKCIEPUMEHTA, UCCIIEIOBaHUs,
IIPOEKTA; CaMOCTOSITEJIbHO BBIOMPATH (popMaT BBICTYIICHUS ¢ Y4E€TOM 3ajad
pe3eHTAlMi 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

MOHUMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaTbHOU
paboThl MpU pelieHud Y4YeOHBIX 3a7ady; NPUHUMATH II€JIb COBMECTHOM
NEeATeNIbHOCTH,  IUTAaHUPOBATh  OpPraHU3aIlMI0  COBMECTHOM  paboThl,
pacnpenensiTh BHUIbI palbOT, JOroBapuBaThCs, OOCYXIaTh TMpolecc U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTel (0OCyKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W HHBIC), BBINOJHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATH CBOU ACHCTBHUS C IPYTUMHU UYJ€HAMU KOMAaHbI; OILICHHUBATbH
KayecTBO CBOETO0  BKJaJa B  OOMUHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICUCTBHSI.

3) Vuueepcanvnovle pecynamuenvie oeticmsusi, obecnedusaiom @opmuposanue
CMBICTIOBLIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranuszanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOMPATh CIIOCO0 PEIISHUS C
y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YI4ETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh ~ HABBIKAMHU  TIO3HABAaTENbHOW  pedJeKkcud  Kak  OCO3HAHUsA
COBEpIIAEMbIX JEHUCTBHUI M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJI Mpoliecca U pe3yJibTara
pelieHrs MaTeMaTUYeCKOU 3aa4H;

OpeABUAETh TPYJIHOCTU, KOTOPbIE MOT'YT BO3HUKHYTH MPU PEIICHUHU 3aJ]1auu,
BHOCUTHh KOPPEKTUBBI B JIESITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIU U YCIOBUIM, OOBSCHITH MPUYHHBI
JNOCTH)KEHUSI WM HEJOCTHXKEHHSI PE3YJIbTAaTOB JIESITEIIbHOCTH, HAXOJUTh
OIKOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUSIMHU: TOYKA, TIPSIMasi, TNTIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPUM U CIEIACTBUS W3 HHUX IPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATHAMU: TMAPAJUICIIBHOCTD U MEPIEHIUKYISIPHOCTh TPSIMBIX H
TJIOCKOCTEM.

KnaccudunupoBate B3aMMHOE pACIOJIOKEHHE TPSIMBIX M IUIOCKOCTEH B
POCTPAHCTBRE.

OnepupoBaTh MOHITHAMU: JIBYTPAHHBIA YroJl, TPAaHU JBYTPAHHOTO YIJa, peOpo
JIBYTPAaHHOTO YTJIa; JTUHEHHBIN yroJl IBYrpaHHOTO yIJia; TpaaycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh TOHATHUSIMH: MHOTOTPAHHHMK, BBIMYKJIBIA W  HEBBITYKIIBIH
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOIPAHHHUKA, MTPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOI'DAaHHHMKOB (MHpaMuja; IpU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate MHOrOTpaHHUKH, BHIOMpas OCHOBAHUS JUIsl KiacCU(DUKAIIUU
(BBIMTYKJIbIE U HEBBITTYKIIbIE MHOTOTPAHHUKU; MPAaBUIIbHBIE MHOTOTPAHHUKH; MIPSIMbIE U
HAKJIOHHBIE TTPU3MBI, TTapaJIICIICIIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHUH, UCTIONIB3YSI METO/I CIIEOB.

Ctpouth ceueHHs MHOTOTPAaHHUKOB METOJOM CJIE€/IOB, BBHIMOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEKHW M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXXJIEHHWE TEOMETPHUYECKHX BEIMYMH MO oOpasiaM Wiu
aNropuT™MaM, TPUMEHSAS W3BECTHBIE AHAJIUTHYECKHE METOJbl TPU PEHICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHHM MEXIY IBYMS
TOYKAMH, OT TOYKU JIO0 MPSMOH, OT TOUYKH JIO TUIOCKOCTH, MEXKIY CKPEIMBAIOIIUMHUCS
MPSIMBIMH.

Pemates 3amaun Ha HaXOXXJIEHHWE TEOMETPHYECKHX BEJIMYMH MO o0OpasiaM Wiu
aNropuTMaM, TPUMEHSAS W3BECTHHIE AHAIMTHYECKHE METOJAbl TPH  PEHICHUU
CTaHJAPTHBIX ~ MaTeMAaTHYECKWX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMH, MEKIY MPSIMOUN U TIIOCKOCTHIO, MKy TIIOCKOCTSMH,
JIBYTPaHHBIX YTIIOB.

Beraucnats 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
nupamMua) ¢ MPUMEHEHHEM (POPMYIT; BBIYUCIATh COOTHOIICHUS MEXAY TIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh NOHATHSIMHU: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH  HMHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, MNPEICTAaBICHHYIO Ha uepTexax Hu
PHUCYHKaXx.

[IpumeHsaT, reomeTpuyeckue (akThl ISl pEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MpEeANnoIaralonX HECKOIbKO I1aroB PElIeHUs, €CIU YCIOBUS NIPUMEHEHUS 3aJaHbl B
ABHOU (popme.

[IpumensaTs  mpocTeillive  OporpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

[IpuBoAUTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HM,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyuMeHsAT, TOJNyYEHHBbIE 3HAHMS Ha TPAKTHKE: aHAJIM3UPOBATh pealbHbIE
CUTyallul W TIPUMEHSATh U3Y4YCHHBbIC TMOHATUS B TIPOLIECCE IMOMCKA PEIICHHUS
MaTeMaTU4YEeCKu C(HOPMYIUPOBAHHON MPOOJIEMBbI, MOIEIMPOBATh peajbHble CUTYallUU
Ha $S3bIKE TEOMETPHUH, MCCIEeOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BaAHHEM
reOMETPUUYECKUX TOHSATUH U TeopeM, ammapara aireOpbl; pemarb NpakTHUYeCKue
3aJlayu, CBS3aHHBIC C HAXOXKJACHUEM IT'€OMETPHUUECKUX BEIMYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOHATHUS CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOIMNECH IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIONTUECS,
MapajuieTbHbIE U CKPEIIHBAIONIAECS
MpsSIMbIE
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TUIOCKOCTEH B

13 npoctpaHctse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH

14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajjienbHbIX IIOCKOCTEH

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TeTpadip, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceueHwmii

21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsIMOi EPIICHANKYJISIPHOM
IIJIOCKOCTH

30 Teopema o npsIMOIt EpIIEHIUKYIIPHON
IJIOCKOCTH
[lepnenuKyIIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIIOCKOCTH

39 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TJIIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEePHEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEePIeHIUKYISIPHOCTU IBYX
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o0 TpEX nmepHeHAUKYIIApax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U

~all

wiockocTel" u "YTibl MeXAy NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHasi NMpaMuia, TPaH! U
OCHOBAaHHME MUPaAMUIBI; OOKOBas U IOJIHAas
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U
HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSAMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, NpaBuIbHBIX
MHOTOTPaHHUKAX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH U TTOJTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 0000IICHNE CUCTEMATH3AIUS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
66 3HaHMW. BeruncineHue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Teomerpums. 10 - 11 xmaccer: yae6. J{ns o0mieoOpazoBar. yapexaeHuid: 6a30BbIi U
npoduisHelid ypoBHW/[JI.C. ATanacsH, B.®. byry3os, C,b. Kamomues u np.]. — 4 e usn. —
M.: Ilpocsemenue, 2017 — 255c.

2. 3uB b. I'. lunaktuueckue matepuansl o reomerpun it 10 kinacca./3uB B.I'. — 10-¢ u3a.
— M.: TIpocsemenue, 2009. — 159c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Caaksn C. M. Uzyuenne reomerpuu B 10 — 11 kmaccax: MeTtoanueckne peKOMEHIAIMHA K
yueOHuKy. Kuura ans yuurens./C.M. Caaksn, B.®. byry3oB. — 4-e uzganue — M.:
[Ipocsemenue, 2010. — 248c.

2. Tloypounsie pa3paboTku o reomerpun, 10xmacc /[1.D.AiiBazsH, JI.A. AliBa3sH,
Bouarorpan: «Yuutens-ACT», 2017r.

3. Tnaszkos lO. A., IOmuna U. 1., B.®. Byry3os. ['eomerpus. Pabouas Terpaap. 10 kiacc.
[Tocobue mst yuammxcst o0eoOpa3oBaTebHBIX Opranu3aiuii. ba3oBeiid U TPoPHITBHBIN
ypoBHH. — 7-¢ m31. — M.: [IpocBemenne, 2013.

4. 3us b. I'. Jlunaktuueckue matepuainsl o reomerpun s 10 kimacca./3uB. b.I'. — 10-e uz .
— M.: IIpocBemienue, 2009.- 159c.

5. Hymauuea FO.I1. Kortponbabie paboTsl mo reomerpun: 10 kimace: k yaeonuky JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomies u ap. «I'eomerpust 10 — 11 kmaccei»./
Hynuauneia FO.I1., B.JI. Kponrays. — 2-e u3a., crepeotun. — M. JK U3aarenbcTBo
«Dx3amen», 2009 — 162c.

6. Epmosa A.Il., I'ono6opoasko B.B. CamocTosiTenbHBIC U KOHTPOJIbHBIE paboThI Jy1st 10
Kiacca. — 6-e u3n., ucnpasi.— M. MJIEKCA, 2013. — 208c.

7. CemenoB A.JI., SImenko U.B. u ap. «EI'D 2017. Maremaruka. TUmmoBbie TECTOBBIC
3amanus» - M.: U3garenscTBo «OK3aMeny, 2016

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®IHOP (http://fcior.edu.ru)

TeJ’IeKOMMyHI/IKaI_[I/IOHHaH CUCTEMa «CTaTrpaz[» (MOCKOBCKI/Iﬁ HHCTUTYT OTKPBITOI'O
obpazosanus) (http://www.statgrad.org).

http://mathem.hl.ru

http://shevkin.ru/

http://allmath.ru
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