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MNOSICHUTEJIBHASA 3AITUCKA
Pabouas nporpamma yueOHoro kypca «I'eomerpus» 6a30Boro ypoBHs ais ooyuaronxcs 10 —11 kmaccos
pa3paborana Ha ocHoBe DenepaqbHOrO TOCYIAPCTBEHHOTO O0pPA30BaTEIbHOIO CTAHIApTa CPEIHEro OO0IIero
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUI, NPEABABIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, W TPAJULUI pOCCHUIICKOTO oOpa3oBaHMs. Peamusanms mporpaMmbl 00ecTieYrMBaeT OBIAZCHUE
KITIOYEBBIMH KOMITETCHLIMSIMHU, COCTaBJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHS M HENMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTH OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATENILHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIIUXCS.

HEJA U3YUYEHUS YYEBHOI'O KYPCA
BaxkHocTh y4eOHOTO Kypca TeOMETPHUH Ha YPOBHE CpeaHEero oOmero ooOpa3oBaHus OOYyCIOBIICHA
HpaKTH‘-IeCKOﬁ SHAYUMOCTBIO MCTAIIPCAMCTHBIX W HNPCAMCTHBIX pPE3YJILTATOB O6y‘-IeHI/ISI reoMCcTprunu B
HANPABJICHUU JIMYHOCTHOTO pa3BHTUsI OOydaromuxcs, (GpopMupoBaHUs (DYHKIIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YYEHHSI APYTUX YIeOHBIX TUCIUIUIMH. Pa3BUTHE Y 00Y4aIOMMXCs MPABUIIbHBIX MTPEICTABICHHIA
0 CYIIHOCTH M HNPOUCXOXKIACHUU T'COMCTPUUCCKHX aGCTpaKI_[I/If/'I, COOTHOHICHUHN PCAJIbHOIO M HACAIBHOTO,
XapakTepe OTPAKEHUS MAaTEMAaTHUECKON HAYKOH SBICHUI W MPOIIECCOB PEaTbHOTO0 MHPA, MECTE TCOMETPHH B
CHCTEME HAYK U POJIM MAaTEeMAaTUYECKOTO MOJICIUPOBAHMS B HAYYHOM IMO3HAHWH M B MPAKTUKE CIOCOOCTBYET
(OpPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS YUAIIUXCS, a TAKKE KAYECTB MBIIUICHUS, HEOOXOIUMBIX ISt
aJanTaiy B COBPEMEHHOM OOIIIECTRBE.
I'eomeTpus siBIISIETCS OAHUM U3 0A30BBIX MTPEIMETOB HA YPOBHE CPETHETO 00IMIero oOpa3oBaHmsl, TaK KaKk
o0ecrieyrBaeT BO3MOXKHOCTh H3YUCHHSI KaK JUCIMIUIMH E€CTECTBCHHO-HAYYHOW HAIPABICHHOCTH, TaK H
T'YMaHUTAPHOU.
Jlornyeckoe MbIIUIeHUE, (HOPMUPYEMOE TPU H3YUCHUH 00YJAIOIUMHCS TIOHATHIHHBIX OCHOB T€OMETPUH U
IMOCTPOCHUHU LCTIOYKH JIOTHYCCKUX y’l'Bep)KI[CHI/Iﬁ B XOJ€ pCIICHUA IT'COMECTPHUICCKUX 3a/lad, YMCHUC BbIIBUT'daTh
Y OIIPOBEpPraTh TMIIOTE3bl HEITOCPEICTBEHHO MCIIONB3YIOTCS MIPH PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIHKIIA,
B YaCTHOCTH M3 Kypca (PUUKH.
YMeHue OpHEeHTUPOBATHCSA B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX AEATEIbHOCTH
genmoBeka. OpueHTAIM YeIOBEKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COIHAILHOTO
ObITHS, (POopMa OTpPaKEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO MO3HAHUS M aKTHBHOTO TTPeoOpa30BaHUs
neiictButensHocTU. OmnepupoBaHUe MPOCTPAHCTBEHHBIMH OOpa3zaMu OOBEIUHSAET pa3Hble BUABI YUeOHOU U
TPYIOBOM JESATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(ECCHOHAIBHO BaXKHBIX KaYeCTB, OITOMY aKTyaslbHa 3a/1a4ya
(hopmupoBaHUS y 00YUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS KaK pa3HOBUAHOCTHA OOPA3HOTO MBIIIJICHUS —
CYIICCTBECHHOI'O KOMITIOHCHTA B IMOATOTOBKE K HpaKTH‘IeCKOﬁ ACATCIBbHOCTH IO MHOI'UM HaIllPpaBJICHUSM.
Lenp ocBoenust mporpamMmbl ydeOHOro kKkypca «['eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHHUS —
o0mieoOpa3oBarenbHOe W OOIIEKYIbTYpHOE pa3BUTHE OOYyYaroIIMXCs dYepe3 obOecrneyeHue BO3MOXKHOCTU
HpI/IO6p€TeHI/I$I U HCIIOJIb30BaHUA CHCTCMATHYCCKUX TCOMETPUUCCKHUX 3HAaHUUA U HCﬁCTBHﬁ, CHCHI/Iq)I/I‘-IHI)IX
réeoMETpruHr, BO3MOXKHOCTHU YCIICIIHOI'O ITPOAOJIKCHUA O6pa3OBaHI/I$I IO CIHCOHUAJIBHOCTAM, HE CBA3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.
[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAUCHA JIJIS OOYYAIOMIMXCsl CPEIHEH IIKOIbI, HE
WCIBITHIBABUINX 3HAUMTEIbHBIX 3aTPY/IHEHUH Ha YPOBHE OCHOBHOrO 001ero obpazoBanus. Takum oOpa3om,
oOydJaroruecss Ha 0a30BOM YPOBHE [OJDKHBI OCBOUTH OOIIME MAaTeMAaTHYECKHE YMEHHUS, CBS3aHHBIE CO
crenu(uKoil TeOMeTpUU U HEOOXOJUMBIE JIJIs KU3HU B COBPEMEHHOM o00IecTBe. Kpome 3TOro, oHU MMEIOT
BO3MOXXHOCTh HU3YYHUTh T€OMETpHUIO Oojiee TIyOOKO, €Clid B JajdbHEWIIeM BO3HUKHET HEO0OXOIUMOCTH B
T€OMETPHUYECKUX 3HAHUSIX B MPO(PECCHOHATBHOM JIeATEITHHOCTH.
HOCTI/I)K@HI/Ie eI OCBOCHHA IIPpOTrpaMMbI oOecrieunBaercs pPEIICHUEM COOTBETCTBYIOIIMX 3ajady.
[TpuoputeTHBIME 331auaMu OcBOeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIOTCA:
e (opmupoBaHUE NPEJCTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KyJIbTYpbl U OCO3HaHUE €€
B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMHUpOBaHHE TIPEACTABICHUS O MHOTOTPAHHMKAX M TellaX BpalleHWs KaK O BaKHEHIINX
MAaTCMAaTUUCCKUX MOJCIIAX, MHMO3BOJIAIOMHNX OMNHUCBIBATL W MU3Yy4aThb PA3HBIC ABJICHUA OKPYKAIOLICTO
MUDA;



° (I)OpMI/IpOBaHI/Ie YMCHUA PACTIO3HABATh HA YCPTCIKAX, MOACIIAX U B pCaIbHOM MHUPC MHOTOI'PaHHUKU U
TeJla BpaleHus;

e OBJIAJICHUE METOJIAMH PEILICHHs 3a/1a4 Ha MIOCTPOCHUS Ha N300pakeHUSIX MPOCTPAHCTBEHHBIX (QUTYD;

° (bOpMI/IpOBaHI/Ie YMCHHA OIICPUPOBATHL OCHOBHLIMU IMOHATHAMHA O MHOT'OI'paHHHKAX U TCJIaX BpalllCHUA
Y UX OCHOBHBIMHU CBOICTBaMH;

¢ OBJIAACHHUC aAJITOPUTMaMH PCIICHHUA OCHOBHBLIX THUIIOB 3aJady; q)OpMI/IpOBaHI/Ie YMCHHA TIPOBOAUTH
HECJIO)KHBIE JO0Ka3aTeJbHbIE PACCYXKICHUS B XOJE PEIICHHS CTEPEOMETPUYECKUX 3ajad M 3a1ad C
NPaKTHYECKUM COZICPKaHUEM;

® pa3BUTHE MWHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydJaromumxcsi, MO3HABAaTEIbHOU
AKTUBHOCTH, HCCIICAOBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIIJICHHAA,

e (QopmupoBaHue (HYHKIMOHAIBHONH T'PaMOTHOCTH, PEJICBAHTHON TI'€OMETPUHU: YMEHHE DPAacIO3HaBaTh
MPOABJICHUA TI'COMCTPUUCCKUX HOHHTI/If/’I, 00BEKTOB U 3aKOHOMepHOCTCfI B PCAJIBbHBIX KHU3HCHHBIX
CUTyallUsX H TIPU H3YYEHUH JPYrUX Y4YEOHBIX TPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh MX Ha SI3BIKE TEOMETPHH U CO31aBaTh F€OMETPUYECKUE MOJIEIH,
NPUMEHSATh OCBOCHHBII T€OMETPHYECKUH armapaT JJsl peIleHHs TPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
HHTCPHIPCTUPOBATL U OUCHUBATD IMOJIYYCHHBIC PC3YJIbTAThI.

OTINYUTEILHON 0COOEHHOCTBIO IporpamMmsal ABJIACTCA BKIOYCHHUEC B KYpC CTCPCOMETPUH B HAYAJIC €ro
U3y4EHUS 3ajay, pelIaeMbIX Ha YPOBHE HHTYHUTUBHOTO MO3HAHMS, U ONPECIEHHBIM 00pa3oM OpraHu30BaHHAs
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOT'O MBIIIICHHSI, CTHMYJIHPYET
IMPOTCKAHUC MHTYUTHUBHBIX ITPOLCCCOB, MOTUBHUPYET K I[aJ’II:HefIHIeMy HU3YYCHUIO IMPEAMCTA.

HpeI[HOLITeHI/Ie OTIIaéTCﬂ HarlisiIHO-KOHCTPYKTHUBHOMY METOAY O6y‘-I€HI/I$I, TO €CTb TCOPECTUICCKUC 3HAHUA
MMEIOT B CBOCH OCHOBE 4yBCTBEHHOCTH ITPEIMETHO-TIPAKTUYECKOM I TEIbHOCTH. Pa3BUTHE IPOCTPAaHCTBEHHBIX
NPEACTaBICHUN y YdYalluXxcs B Kypce CTEPEOMETPUH MPOBOAUTCA 3a CYET pPELICHUs 33/a4 Ha CO3JaHue
IIPOCTPAHCTBEHHBIX O0pa30B M 3ajady Ha ONEpPUpPOBAHHE IPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue obpasa
MIPOBOJIUTCSI C OMIOPOH HA HATIISIHOCTH, a ONEPUPOBAHUE 00Pa30M — B YCIOBHUSIX OTBJICYCHHS OT HATJISITHOCTH,
MBICJIEHHOTO U3MEHEHMSI €r0 MCXOJHOTO COAEP KaHusI.

OcHoBHBIE coJiepKaTenbHble TMHUN Kypca «'eomerpun» B 10—11 knaccax: «MHororpanHUKNY, «IIpsimble
¥ TJIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus», «BeKTopel 1 KOOpAMHATHI B TPOCTpaHCTBE». DopMupoBaHUe
JJOT'MYCCKUX yMeHI/Iﬁ pacupeaciada€TCsa HE TOJBKO MO COACPIKATCIIbHBIM JIMHUAM, HO U 110 rogamM O6quHI/I$I Ha
YPOBHE CPEIHEro 00LIero 00pa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHMsS paboueit
IpOrpaMMbl, pacnpeAeiaEHHbIM 10 rojaM OO0y4YeHMs, CTPYKTYpHpPOBAHO TakuM 00pa3oM, 4YTOOBI OBIIAJIEHUE
rCOMCTPUICCKUMU TIOHATUAMHM W HABBIKAMHU OCYIICCTBIIAIOCH IIOCICAOBATCIBHO W IIOCTYyHATCJIbHO, C
CO6J'IIOI[€HI/I€M NpuHIUIIa MTPEEMCTBCHHOCTH, yTOOBl HOBBIE 3HAHWUS BKIIOYAINCHL B O6H1y1-0 CUCTCEMY
reOMETPHUECKUX MPECTaBICHUN 00yJatOIUXCsl, paciupss U yriayouss e€, o0pa3ys IpouHble MHOXKECTBEHHbIE
CBSI3U.

MECTO YYEGBHOI'O KYPCA B YYEGHOM IIJIAHE
Ha u3zyuyenue reomerpuu orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepenmto B 11 kiacce, Bcero 3a
nBa roaa ooydenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS crepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MpocTpaHCTBO. IloHsTHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHoe pacnosio)keHME€ OpSMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapaJlICJIbHbIE U
CKpelluBaroluecs npsmele. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapajliebHbIE NIPSMBbIE
B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NPAMBIX; NAPAUIEIBHOCTh INPAMONM M IUIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMH; YrOJl MEXAY MNpsAMBIMM B IpocTpaHCTBE. IlapamienbHOCTh IUIOCKOCTEM:
napaiesibHbIe TNIOCKOCTH; CBOMCTBA MapaJIeNbHBIX MIocKocTel. [IpocTeiiie mpocTpaHCTBEHHBIE (PUTYpHI HAa
IUIOCKOCTH: TETPAdAP, KyO, mapajuiesienue l; TOCTPOSHUE CEUCHUH.

[lepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: INEPHEHAUKYISIPHBIE IPSMbIE B IPOCTPAHCTBE, IPSIMbIC
NapajuleJIbHbIe M NEPIEHANUKYISIPHBIE K IUIOCKOCTH, IPU3HAK INEPIEHAUKYISPHOCTH IPSIMON WM IUIOCKOCTH,
Teopema O NPAMOY NEPIEHANKYIIIPHON INIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY IIPSIMOM U IIJIOCKOCTBIO;
JBYTPaHHbBIN YTOJI, JIMHEWHBIHN yroJl AByrpaHHOro yria. [lepneHaukymsp 1 HakJIOHHbIE: pAaCCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 MJIOCKOCTH, MPOEKIUs (GUIryphbl Ha IUIOCKOCTh. lleprneHIuKyaspHOCTh
IUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH IBYX IIIIOCKOCTER. Teopema o TpEX neprneHauKyspax.

MHOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPaHHMKA, BBINYKJIbIE W  HEBBITYKIIbIE
MHOIOTpaHHHUKH; Pa3BEPTKa MHOrorpaHHuka. [Ipumsma: N-yronpHas mnpusMma; T'paHM M OCHOBAHMS IIPU3MBI;
npsiMasi ¥ HaKJIOHHAas IpU3Mbl; OOKOBas M IOJHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsMOyroyibHbIH
napajuiesienunes u ero cBoicrea. [lupamuna: N-yroipHas nupamMuaa, rpaHd U OCHOBaHME NMUPAMUIbL; OOKOBas
U TOJHasl MOBEPXHOCTb NMUPAMMU/IBI; MIpaBWIbHAA U yCEUEHHAs NUpaMuja. DJIEMEHTbl MPU3Mbl U MUPAMUJIBI.
IIpaBuiibHBIE MHOTOTPaHHUKH: IOHATHE IPABWJIBHOIO MHOIOTPaHHMKA; NpaBUJIbHAS NPU3Ma U NpPaBUJIbHAs
MUpPaMUIa; IpaBUIIbHAS TPEYTOJIbHAS MUpaMHia U IPaBWIbHBIA TeTpasap; KyO. [IpencraBnenue o npaBUIIbHBIX
MHOTOTpaHHHUKaX: OKTa’dap, N0AEKa’Ip U ukocadap. CeueHus NpU3Mbl U MTUPAMUBL.

CumMeTrpusi B TMPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOH, IUIOCKOCTH. DJIEMEHTHI
CUMMETpHUU B UPAMUJaX, NapajuleJenuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Beruuciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHany, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MPSIMOM NPHU3MBI, IUIONIAJb OCHOBaHMN, TeopeMa O OOKOBOH MOBEPXHOCTH MPSIMOMN
npusMel. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpPaMHJIbI, TEOpeMa O IJIOLIAAN
yceu€HHoM nupamuabl. [lonsTue 06 06béme. OObEM MUpPaMHIbI, TPU3MBI.

ITonoGHble Tema B mpocTtpaHcTBe. COOTHOLIEHHS MEXIy IJIOUIAJIMU IOBEpXHOCTEH, 0O0BEMamu
MOJIOOHBIX Te.

11 KIIACC

Tena Bpamenus

[unuuapudeckass MOBEPXHOCTh, 00pa3yloIMe HJIMHAPHUECKOW MOBEPXHOCTH, OCh IMJIMHIAPHUYECKON
noBepxHocTU. L{uanHap: ocHOBaHUS 1 OOKOBas MOBEPXHOCTH, 00pa3yIoIias U OCh; MJIOMIa (b OOKOBOH 1 MOIHOM
MTOBEPXHOCTH.

Konnyeckass moBepxHOCTb, 00pasylolye KOHHYECKONW IMOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOM
noBepxHocTu. KoHyc: OCHOBaHUE U BeplIMHA, 00pa3yrolias U OCh; IUIOIAAb OOKOBOM M MOJIHON MOBEPXHOCTH.
VYceu€HHbIM KOHYC: 00pa3yloliye U BHICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IO IOBEPXHOCTU cdepbl. B3aumHoe pacnonoxkenne cepbl
Y TJIOCKOCTH; KacaTeabHas TIIOCKOCTh K cdepe; TUIoaab chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHanmu Ten BpalleHUs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMHCaHHBIA OKOJO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHHUK, UJIM TEJIO BPAILCHUS.

[Tonstue 060 oO0wvEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuieNienunena u cieacTsus u3 He€. O0bEM nUIMHApa, KoHyca. O0bEM apa U TIomaas Chepshl.



IlonoGHele Tema B mpocTpaHcTBe. COOTHOUIEHHS MEXIy IUIOMIAJIMHU IOBEPXHOCTEH, 00BEMaMu
MOJTOOHBIX TE.

Ceuenust nuMHIpa (MapajliesIbHO U NEPIEHIUKYIISIPHO OCH ), CEUEHUs KOHYca (MapalieIbHOE OCHOBAHUIO
U MIPOXO/JIAIIIEe Yepe3 BEPILNHY), CEYEHUs 1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B npoctpaHcTBe. ClI0)KEHHE U BHIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio. Pa3noxkenue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaMm. lIpaBuiio napamienenunena. Pemenue
3aJay, CBS3aHHBIX C NPUMEHEHHEM MpaBuil AeWcTBUI ¢ BekTopamu. IIpsmMoyroipHas cuctemMa KOOPJAUHAT B
npoctpancTtBe. Koopaunatel BekTopa. Ilpocreiimme 3amaun B KOOpIMHATax. YTOJl MEXAYy BEKTOpaMHU.
CkansipHOE IIPOM3BEJIEHUE BEKTOPOB. BbluMcieHue yrimoB Mexay HpsIMBIMU M IIockocTsMU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPY PELIEHUH F€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOECHUS MPOrpaMMBbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepU3yIOTCs:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO I'PAXKIAHCKON MO3UIMU 00YUarOIIEerocss Kak aKTUBHOI'O UM OTBETCTBEHHOI'O 4JI€HA
POCCHIICKOTO O0OIIEeCTBa, MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMUS PA3THUYHBIX
CTPYKTYp, SIBJI€HUH, HpOLEAYyp TpaxJaHCKoro obmiecTtBa (BBIOOPBL, OHOPOCBI M 1p.), YMEHHEM
B3aUMO/IEHICTBOBATh C COLMAIIBHBIMUA UHCTUTYTaMH B COOTBETCTBUU € UX (DYHKLMAMHU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOH TpakIaHCKON UACHTUYHOCTH, YBAKEHUS K TPOILIOMY U HACTOSIIEMY
POCCUICKON MaTEMaTUKH, IECHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON
MaTeMaTHYeCKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JOCTH)KEHHHM B JPYTMX Haykax, TEXHOJIOIUsAX, chepax
9KOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHMEM JIYXOBHBIX IICHHOCTEH pOCCHICKOro Hapona; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMsI, 3THUYECKOrO IIOBEIEHHUS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKH U
NesTeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHUMBOro OYyAyIIEero.

JcTeTH4ecKoe BOCIIUTaHNue:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas 3CTETHKY MaTeMaTUYECKHX 3aKOHOMEPHOCTEH, 0O BEKTOB,
3a/la4, PEIICHUMN, pPACCYKIEHUH; BOCIPUUMYHMBOCTBIO K MAaTEMAaTHYECKUM acCIEKTaM pa3jIduYHbIX BHJIOB
UCKYCCTBa.

PDu3nyecKoe BOCIUTAHME:

Cc(OPMHPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMAaTHYEeCKHE 3HAaHUS B MHTEpEcax 3/J0pOBOTO U
Oe3omacHOro o6pa3a JKHU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pOBbIO (3I0pOBOE€ IHTaHHE,
cOaTaHCUPOBAHHBIM pEXUM 3aHATUH W OTAbIXa, peryisipHas (ui3nyeckas aKTUBHOCTB); (PU3HMUECKOro
COBEPIIECHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIILHOMN AEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM ILIEHHOCTH TPYIOJIOOUS; HMHTEPECOM K paszIu4HbIM cdepam
poeCCHOHATILHON JEATENIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON M e€ NMpUIIOKEHUSMH, YMEHHEM COBEepLIaTh
OCO3HaHHBIHN BBIOOP Oyaymiel npodeccuu 1 pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO U
CHOCOOHOCTBIO K MAaT€MaTH4YEeCKOMY OOpa3OBaHHI0O U CaMOOOpa30BaHMIO Ha NPOTSHDKEHWH BCEM KU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHNUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO SKOJIOTUYECKOH KyJIbTYphbl, TOHHUMaHUEM BIHUSHHS COLHATIBHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPHUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHHMEM TIJI00AJBHOTO XapakTepa
9KOJIOTMUECKUX TMpoOsieM; OpUEeHTalle Ha MPUMEHEHHEe MaTeMaTHMYeCKMX 3HaHUN JJis pelleHus 3aaad B
00JIaCTH OKpYXKarolleil cpenpl, MIAHUPOBAHUS IOCTYMKOB M OIEHKM WX BO3MOXKHBIX TMOCJEIACTBUU JUIst
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOIN NpPAaKTUKH, MOHMMaHHUEM MaTeMaTHYeCKOW HayKH Kak cdepbl 4eIOBEYECKOH IesITeIbHOCTH,
JTanoB €€ pa3BUTHUA M 3HAYMMOCTU Ui Pa3BUTUS LMBUIM3ALMH; OBJIAJECHHUEM SA3BIKOM MATEMAaTUKU U
MaTe€MaTHYeCKOW KyJIbTYpOH KakK CPEICTBOM IO3HAaHUS MHPA; FOTOBHOCTBIKO OCYIIECTBISATH NPOEKTHYIO H
HCCIIEA0BATENBCKYIO AEITENBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yslbTaThl  OCBOGHUS NporpaMMbl  ydeOHoro mpeamera «MaremaTHKay
XapaKTepU3yloTCSd OBJAJACHUEM YHHUBEPCAIBHBIMU HO3HAGAMENbHLIMU  OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHbIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYNAMUGHBIMU OeUCMBUAMU.



1) Yuueepcanvnovie nosnasamenvnsle oeticmsus, obecneuusaiom Gopmuposanue 6a306blx KOZHUMUGHBIX
npoyeccog obyuarowuxcs (0c6oeHue Memooo8 NOZHAHUSL OKPYHCAIOWe20 Mupa, HpUMeHeHue J02UYECKUX,
UCC1e008amenbCKUx onepayull, ymeHuti pabomams ¢ uHgopmayuet).

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTh W XapaKTepU30BaTh CYIICCTBEHHBIC NPH3HAKM MAaTEMaTHYECKHUX OOBEKTOB, TOHSTHUH,
OTHOIICHUH MEXAY MOHATHAMH; (OPMYJIHUPOBATh OIpEAeTeHUs] TOHATUN; YCTaHABIIMBATH
CYUIECCTBEHHBI MPU3HAK KiIacCU(UKALMU, OCHOBAHHS JUIsi O0OOIIEHUS M CpaBHEHHs, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBHIBATH CYXKACHHUS: YTBEPAUTEIbHbBIC U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

BBISBJISITh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUHsl B (akTax, JaHHbBIX,
HAONIOJICHUSX W YTBEPXKICHUSAX; TMpEAjiaraTb KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO JIOKA3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPKACHUHN (NpsSMbIE U OT
MIPOTUBHOTO), BBHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh criocol perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOIBKO BApUAHTOB PEIICHHUS, BEIOUPATh
HanOoJIee MOAXOAIIUHN C YIETOM CAMOCTOATEIBLHO BBIICIICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarelbcKue AeiicTBHS:

MCIIOJIB30BATh BOMPOCHI KaK MCCIIEI0BATENILCKAN MHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH BOPOCHI,
¢buKcupyomue MTpOTHBOPEYHE, MpOOJieMy, YCTaHABIMBATh KCKOMOE W JaHHOE, (OPMHPOBATH
THIIOTE3Y, APTyMEHTHPOBATh CBOIO TIO3UIIHIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHUE [0 YCTAHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4YeCKOro OObEKTa, SIBJIEHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMH, SIBICHUSMH, TIPOLIECCaMH;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHHWsS U BBIBOABI 10 pe3yidbTaTaM IPOBEAEHHOIO
HaOJIOICHNs, WCCIIEOBAaHUs, OIICHWBATh JOCTOBEPHOCTH IOJNYYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB H
0000IIEHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIBUTATh MPEATIOJIOKEHHS O €T0 Pa3BUTHH
B HOBBIX yCJIOBHUSIX.

Padora ¢ undopmanmeii:

2)

BBISIBIIAATH A€(PUIMTHI MHPOPMALINH, TaHHBIX, HEOOXOAUMBIX IS OTBETA HA BONPOC M JUIS PEIICHHUS
3ajJauu;

BBIOMPATh WH(POPMAIMIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMATH3UPOBATh H
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM NPE/ICTABIICHUS;

CTPYKTYpUpOBaTh HWHQPOPMAILMIO, TPEICTABIATH €€ B pPa3MYHBIX (QOopMax, WLIFOCTPHPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvuvie KoMMyHuKamuenvie Oeticmeus, obecneuusarom c@opmMupo8aHHOCmsb COYUANbHBIX

HABLIKO8 00Y4AIOUUXCHL.
O01menne:

BOCIPUHUMATH U (OPMYIUPOBATEH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U IENIIMU OOILIEHUS; SICHO,
TOYHO, 'PAaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PpCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBATh IMOACHCHHA
10 XOAy PELICHUS 3a]a4i, KOMMEHTHUPOBATh II0JIy4CHHBIN PE3YJIbTAT;

B X0Ji¢ OOCYXXICHUSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEeMbI, IPOOIEMBI, pelraeMon
3aa4yy, BBICKA3bIBaThb HJCH, HALCJICHHBIC HAa IOUCK PCHICHUA, COIIOCTABJIATH CBOU CYXICHHA C



CYXKIEHUSMM JIPyTMX YYacCTHUKOB Juanora, oOHapyXUBaTh pa3jMyde M CXOACTBO IO3MLUH; B
KOPPEKTHOH (Gopme (HOopMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

IPEICTaBIATh  PE3ylbTaThl  pPELICHUs  3aJadyd, OKCIEPUMEHTAa, HUCCICNOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHHUS C YYETOM 3a/ad NMPE3EHTALUU M OCOOCHHOCTEH
ayIUTOPHH.

CoTpyaHunyecTBo:

IIOHUMATb U HCIIOJIb30BAaTh IMPCUMYIICCTBA KOMaH[[HOﬁ n I/IHI[I/IBI/IIIyaJIbHOfI pa6OTBI IIpu pClIICHUU
y4eOHbIX 3a]a4, NPUHAMATh Lellb COBMECTHOH JAEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0
COBMECTHOH pabOThI, paclpenensaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3yIbTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYIHOBBIX hopmax paboThl (00CYkICHUS, 0OMEH MHEHHUH, «MO3rOBBIC IITYPMBD) U
I/IHBIG); BBIIIOJIHATH CBOIO 4YacCTb paGOTBI U KOOPpAWHUPOBATHL CBOU I[eﬁCTBPIH C ApyruMu YJICHaAMH
KOMaH/Ibl; OLICHUBATh KaYECTBO CBOETO BKJIA/Ia B OO IPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMHU B3aUMO/ICHCTBHSI.

3) Vuueepcanvuvie pecynamuensle oeiicmeus, 06ecnequsaion Gopmuposanue CMulCl08blX YCMAHOBOK U
IHCUBHEHNHBIX HABBIKOE TUYHOCIU.
Camoopranmszaums:

COCTABJISITH TUIAH, aJITOPUTM PEILICHUS 3a7a41, BHIOUPATh CIIOCO0 pelIeHuUs ¢ y4ETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI
¢ yu€ToM HOBOM MH(POpMAIHH.

CaMOKOHTPOJIb:

BJIaAC€Th HaBBIKaMU MMO3HaBaTEeIbHON pe(bneKcm/I KaKk OCO3HaHHusA COBCpIIAaCMBbIX IIGIZCTBHI;'I u
MBICIMTENIbHBIX MIPOLIECCOB, UX PE3YNIbTATOB; BIAaJETh CIIOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yiabTaTa pelIeHUs] MaTeMaTHYECKON 3ajauy;

IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PELIEHUH 3a1a4d, BHOCUTb KOPPEKTUBHI B
ACATCIIBHOCT Ha OCHOBE HOBBIX 06CTO$[T€J'II)CTB, JaHHBbIX, HaﬁI[GHHBIX OIHI/I6OK, BBIABJICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBCTCTBUC PE3YyJibTaTa LEIW U YCIOBUAM, OOBICHSTH INPUYUHBI JOCTWIKCHHUA WHIIU
HEJOCTHKEHUSI PE3YJbTAaTOB JESATENIbHOCTH, HAaXOAUTh OIMIMOKY, JaBaTh OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

OnepupoBarh NOHATUAMM: TOYKA, IPSAMAas, INIOCKOCTb.

IIpMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX NP PELIEHUN TE€OMETPUYECKUX 3a/1a4.
OnepupoBarh NOHATUAMU: MapaLIEIbHOCT U MEPHIEHAUKYISIPHOCTD MPSAMBIX U TJIOCKOCTEH.
KnaccudunupoBars B3auMHOE pacioio’KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPAHHBIM YToJI, TpaHH JBYTPaHHOTO yria, peOpo ABYIPaHHOTO YIJa;
JIMHENHBIN YroJ IBYIPaHHOIO YIJIa; TpajgycHas Mepa ABYTPAHHOIO YyIJIa.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIH U HEBBIMYKJIbIi MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, MPAaBUIIbHBIH MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BH/IbI MHOTOI'PAaHHUKOB (IIMpaMK/1a; IPU3Ma, IPSIMOYTOJIbHBINA NapauIeIeuIe,

Ky0).

KrnaccupunupoBate MHOTOTpaHHHMKH, BBIOMpas OCHOBaHMSI s KiaccU(UKauu (BBITYKIBIE U
HEBBIMYKJIbIE ~ MHOTOIPAaHHMKH;, TPaBUJIbHBIE MHOTOIPDAHHUKH; TpPSMbIE U  HAKJIOHHBIE  IPU3MBI,
napajuieenuneabl).

OnepupoBaTh NOHIATUSMU: CEKYyIIas INIOCKOCTb, CEYEHNE MHOTOIPAHHUKOB.
OOBACHATD MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METOI CIIEIOB.



CTpouTh Ce4eHUS MHOTOTPAaHHMKOB METOJIOM CII€ZOB, BBIIONHATH (BBIHOCHBIE) IJIOCKHE UYEPTEKHU M3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HAXOXJAEHUE TE€OMETPHUECKUX BEJIMYMH MO 00pas3laM WM aIropuTMaM, MPUMEHSs
M3BECTHBIC AHAIUTHYECKHE METOJbl NMPU PEIICHHHM CTAaHAAPTHBIX MATEMaTHYEeCKUX 3aJad Ha BBIYHMCICHUE
PACCTOSTHUI MEXITy IBYMsI TOYKaMH, OT TOUKH JI0 IIPSIMOIA, OT TOYKH JI0 TNIOCKOCTH, MEKAY CKPEIIMBAIOIINMUCS
MPSIMBIMH.

Pemrate 3amaun Ha HAXOXJAEHUE TE€OMETPHUECKUX BEJIMYHMH 1O 00pas3laM WM aIroOpuTMaM, MPUMEHSs
M3BECTHBIC AHATNTHYECKUE METO/IbI P PELICHUH CTAaHJAPTHBIX MaTeMaTHYECKHUX 3a/a4 Ha BRIYHCIICHHUE YTIIOB
MEXIY CKpPEIIMBAIOIIUMHCS MPSIMBIMH, MEXKIY MPSIMOH M IUIOCKOCTBIO, MEKAY IUIOCKOCTSIMH, JIBYIPAaHHBIX
YTJIOB.

Borauciate 00bEMBI U IIIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuia) ¢ IpUMEHEHUEM
(bopMyIT; BEIYUCISATH COOTHOIICHHS MEXTy IUTOIIAASIMHU OBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh NOHATHAMHI: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh CHMMETPHH; LICHTP, OCh
Y TUIOCKOCTh CHUMMETPHUH (PUTYPEI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPHUECKIX
¢durypax, npeAcTaBICHHYIO Ha YepTEkKax U PUCYHKaX.

[TpumeHaATh TeomeTpudeckue (GaxKThl Ui PEIICHHUS CTEPEOMETPHYECKHX 3ajad, HpPeAIoIararoix
HECKOJIbKO IIIaroB PEIICHHs, €CIIN YCIOBUS PUMEHEHUS 3a/1aHbI B IBHOU (hopMe.

[TpuMeHsTh MpOCTEHIEe MPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHUCTEMBI IPH
PELICHUH CTEPEOMETPUUYECKUX 3a/1ad.

[TpuBOaMTE TpPUMEPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJEC W JKU3HH, pPACIO3HABaTh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh TONYYCHHBIC 3HAHHWA Ha TPAKTUKE: AaHAIM3UPOBATh PEaJbHBIC CHUTYallUd W TPUMEHSATH
U3y4CHHBIC TIOHATHS B TIpOLIECCE TIOMCKA PEIICHHUS MaTeMaTH4ecKH C(HOpMYIMPOBAHHOW MPOOIEMBI,
MOJICJIMPOBaTh peajbHbIE CHUTyallUM Ha s3bIKe€ TE€OMETPHUM, HCCIEIO0BaTh IOCTPOEHHBIE MOJEIN C
HCIOJIb30BAHUEM T'€OMETPHUECKUX TMOHATHHA M TeopeM, ammapara aiareOpbl; peliath NpakTHYECKUe 3ajaui,
CBSI3aHHBIE C HAXOXKJICHHEM T€OMETPHUECKUX BEITHUHUH.

11 KJIACC

OnepupoBaTh NOHATHIMU: HWIMHIPUYECKAs TOBEPXHOCTh, 00pazyrolne HUINHAPUIECKOI OBEPXHOCTH;
UWIMHIP; KOHUYECKass IOBEPXHOCTh, 0Opa3yrolre KOHUYECKOW IOBEPXHOCTH, KOHYC; cdepuueckas
MTOBEPXHOCTb.

Pacnio3HaBath Tena BpateHus (IMIIMHAP, KOHYC, cdepa U map).

OOBACHATH cIOCOOBI MOyYEHHUS TeJl BPAILlCHHUS.

KnaccudumupoBaTs B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSIMU: IIaAPOBON CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA CErMEHTA; 1IapoBOil CIOi,
OCHOBAHUE IIAPOBOT'0 CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI M TUIONIAAN TTOBEPXHOCTEH TeN BpallleHHs, TeOMETPUUYECKUX Tel ¢ MPUMEHEHHEM
dbopmy.

OnepupoBarh MOHATUSMHU: MHOTOTPaHHMK, BIHCAHHBIA B cepy M ONMHMCaHHBIN okojio chepsl; chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BpAILlEHHSL.

BbIUuCIIATE COOTHOIIEHHS MEXTY TUIOIIAJSIMH [TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TEII.

N306paxats uzyyaembie GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY,
CHH3Y; CTPOUTDH CEUYEHHUS TEN BPAILCHHUS.

W3BnekaTh, MHTEPIPETUPOBATH M Pe0OPa30BhIBATH HH(OPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTeXKax U PUCYHKaX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE 1€MCTBUS CIOXKEHHUS BEKTOPOB, BBHIUMTAHHUSA BEKTOPOB M YMHOXXCHMs BEKTOpa Ha YHUCIIO,
00BSICHATH, KAKHMH CBOMCTBAMH OHHU 00JIa1af0T.



[IpyuMeHsTH IpaBUIIO NapauICICIIUIICAA.

OnepupoBaTh NOHIATUAMHU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOyJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXAY BEKTOPaMH, CKAJIIPHOE IIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE
Y KOMILIAHAPHBIE BEKTOPBI.

Haxomute cymmy BEKTOPOB M IPOM3BEIEHUE BEKTOpA HAa YMUCIIO, YTOJI MEXAY BEKTOPAaMHU, CKaJSIPHOE
IIPOU3BEICHUE, PACKIIAABIBATH BEKTOP I10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBatrh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT.

[IpumensaTh reomerpuueckue (axkTbl JUIsl PELICHUsS CTEPEOMETPUYECKHMX 3a/ad, MPEeAroIararolmx
HECKOJIbKO 11aroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemate npocreiime reoMeTpUYECKUe 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUM M HAXOXKACHUE I€OMETPUYECKHUX
BEIMYMH 10 oOpa3laM WIH ajlropuTMaM, IpPUMEHssl M3BECTHbIE METOJbl IPU PELIEHUH CTaHIAPTHBIX
MaTeMaTU4YeCKUX 3a1ad.

[IpuMeHATH NpoCTEHIIME NMPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE CHCTEMBI IIPU
pEeLIeHUU CTEPEOMETPUUECKUX 3a/1a4.

IIpyBoauTe mHpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC M JKU3HM, paCIO3HaBaTh
[IPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATH 1ONy4YEHHBbIE 3HAHUSA Ha IPAKTHKE: aHAIM3UPOBATh PEAIBHBIC CUTYalUH W IPUMEHSTh
W3yYeHHBIE TIOHATHS B TIpoIecce IIOMCKAa PEIICHHS MaTeMaTH4ecKu c(opMyInpoBaHHONH MpPOOIEMBI,
MOZCIIMPOBaTh pPEAIbHBIC CUTyallMd Ha s3bIKE TICOMETPUH, HCCIECN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPHUECKUX TMOHATHHA M TeopeM, ammapara ainreOpbl; pelarb NpakTHUYeCKue 3aJaud,
CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJIMYHH.



KPAUTEPUU OIIEHKHN 3HAHUM YYAIIIUXCSI

®opMbl KOHTPOJISA: pailoHHAs He3aBUCHMas JUarHOCTHKa, aIMUHUCTPATUBHASL KOHTPOJIbHAsA paboTa,
KOHTpOJIbHAs padoTa, MPOBEPOUYHAsS CAMOCTOSTENIbHAS pab0oTa, CaMOCTOsITeNIbHAs paboTa, 3a4eT 110 TEOPUH, 3a4EeT
M0 IPaKTUKE, TeCT, MATEMAaTUYECKUI JUKTAHT, JOMAIIHsAS KOHTPOJbHAas paboTa, YCTHBIN CYET, MpaKTHYeCKas
pabota, momamnHss paboTa, yCTHBIN CUET, UCCIIeIoBaTeNIbCcKas paboTa.

Jnst onleHMBaHUSI TPEAMETHBIX PE3YNIbTATOB MO y4eOHOMY MPEIMETY OIpPEACNICHO MATh ypOBHEH
TOCTUKEHHUM yJalIuxcs, COOTBETCTBYIOIIUX OTMETKAM OT «5» 10 «1».

ba3oBbIil ypoBEHBb JOCTHIKEHHI — YPOBEHb, KOTOPHIH JEMOHCTPUPYET OCBOCHHUE YUCOHBIX ICHUCTBUM C
OIOPHOM CUCTEMOM 3HAaHUHM B paMKax guamna3zoHa (Kpyra) BbIIEJIEHHBIX 3a1ad. OBiajeHue 6a30BbIM ypOBHEM
ABIIACTCS 0OCMAMOYHbIM JJIe TPOJOJDKEHHs] OOydeHHs Ha CleAyrolled CTyrmeHu oOpa3oBaHUS, HO HE IIO
npodubHOMY HampaslieHH0. JJocTKeHUI0 0a30BOTO YPOBHSI COOTBETCTBYET OILIEHKA «YIOBICTBOPUTEIIBHOY
(w1 oT™MeTKa «3», OTMETKA «3a4TCHO»).

[TpeBrimieHre 6a30BOT0 YPOBHS CBUACTEILCTBYET 00 YCBOCHHUU OTIOPHON CHCTEMBI 3HAHUH HA YPOBHE
OCO3HAaHHOTO TPOU3BOJILHOTO OBJIAJICHUA YYCOHBIMU JIEUCTBHSIMH, a TaKXKe O Kpyroszope, IMHpoTe (Win
n30uparenbHOCTH) HHTEpecoB. LlenecooOpa3Ho BHIACTUTE CIIEAYIONIUE IBa YPOBHS, IPEBbIIIAIOIINE Oa30BBIN:

- HOBBILICHHBIN YPOBEHb TOCTUKEHUS IUIAHUPYEMBIX PE3YJIBTATOB, OLIEHKA «XOPOILIO» (OTMETKA «4»);

- BBICOKHMH YpOBEHB JOCTH)KEHHUS IIJIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «OTINYHO» (OTMETKA «5»).

[ToBBIIEHHBIH U BBICOKUNA YPOBHHU JOCTH)KEHMSI OTJIMYAKOTCS IO IOJIHOTE OCBOEHMSI IUIAHUPYEMBIX
pe3yabTaTOB, YPOBHIO OBJAJEHUS YYEOHBIMH JEHCTBUAMU U CHOPMHUPOBAHHOCTHIO MHTEPECOB K JIAHHOM
IpeaMeTHOH 001acTu.

WuauBUyabHble TPAaeKTOpUM OOyueHHMs OOy4yaroIIMXcCs, AEMOHCTPUPYIOLUIMX IOBBIIICHHBIM U
BBICOKUH YPOBHM JIOCTH)KEHUI, Lienecoodpa3Ho (GOpMHUPOBATh C YUETOM MHTEPECOB 3THUX OOYHYAIOLIMXCS M UX
I1aHoB Ha Oyayuiee. [lpy Hanmuuumu yCTOMYMBBIX HHTEPECOB K Y4YEOHOMY IMpEeIMETy M OCHOBATEIbHOU
MOJATOTOBKHU 10 HEMY TaKHe 00y4aroIiyuecss MOTyT ObITh BOBJIEUEHBI B IPOEKTHYIO JAESITEILHOCTD 110 MPEAMETY U
COPUEHTHPOBAHBI HA MPOIOJKEHNE O0yUeHHS B CTapIIMX KJaccax Mo JaHHOMY NMPOQHIIIO.

Jns onucaHus TMOATOTOBKM OOYYaroIIMXCS, YPOBEHb JOCTHMXKEHHHM KOTOpPHIX HHUXKe 0a30BOro,
11€J1ecO00pa3HO BBICIUTh TAKXKE JIBA YPOBHS:

- HU3KHUH YpOBEHb JOCTHKEHHM, OLIEHKA «TII0X0» (0TMETKa «1», «2»), He ToCcTHX)eHHne 6a30BOr0 YPOBHS
(TTOHMIKEHHBIN ¥ HU3KUHM YPOBHH TOCTUXKEHUIN) PUKCUPYETCsl B 3aBUCUMOCTH OT 00BbEMa U YPOBHS OCBOEHHOTO
Y HEOCBOEHHOTO COJIEP>KAaHUS ITPEIMETA.

Kak npaBuio, HOHWKEHHBIH YPOBEHb JOCTUKEHUM CBUJIETENILCTBYET 00 OTCYTCTBUU CUCTEMATHYECKON
0a30BOI MOJATOTOBKU, O TOM, YTO OOYyYaroIIMMCS HE OCBOCHO JIaK€ M MOJOBHHBI IUIAHUPYEMBIX PE3YyJbTaTOB,
KOTOpBIE OCBaMBAET OOJBLUIMHCTBO OOYYaroIIMXCs, O TOM, YTO MUMEIOTCSI 3HAUUTENbHbIE MPOOEsbl B 3HAHUSX,
nanpHeiee oOydeHue 3arpyaHeHo. [Ipm 3ToM 0OydJaromuiicss MOXKET BBHITIOJHSATH OT/ACIbHBIE 3a7aHUs
MOBBIIEHHOTO YpOBHS. JlaHHas rpynmna oOyuatomuxcs (B cpelHeM B Xoje o0yueHus cocTapistonias okoyo 10
%) TpeOyeT cnenuanbHON NUAarHOCTUKU 3aTpyAHEHUH B 00y4eHHH, MPOOENIOB B CUCTEME 3HAHUN U OKa3aHUs
IeJIEHANPABICHHONW MOMOIIU B IOCTUKEHUU 0a30BOTO YPOBHSI.

Huskuii ypoBeHb OCBOECHMS IUIAHHPYEMBIX pE3YyJIbTaTOB CBHUJETENBCTBYET O HAJIMYUU TOJIBKO
OTAENbHBIX ()parMEHTApHbIX 3HAHUU IO MpeaMeTy, AajbHeiliiee oOyyeHHE NPAKTUYECKH HEBO3MOXKHO.
OO6yuyaromumcs, KOTOpbIe IEMOHCTPUPYIOT HUZKHIM YPOBEHb TOCTHKEHUH, TpeOyeTcs crennaibHasi IOMOIIb He
TOJIBKO N0 y4eOHOMY INpeAMETY, HO U MO (OPMHPOBAHUIO MOTHBALIMK K OOYyYEHHUIO, Pa3BUTHIO MHTEpeca K
M3y4aeMoll MpenMeTHO o0jacTH, MOHMMAHHUIO 3HAUMMOCTH NpeaMeTa JJis JKU3HM U Jp. Tonbko Haluyue
MOJIOKUTEIBHOW MOTHBAIIMM MOXET CTaTh OCHOBOH JIMKBUAALIMU MPOOEIOB B 00YYEHUU ISl TaHHOM TPYIIIBI
00y4aroIuXcs.

HopMmbI 0leHOK MHCbMEHHBIX PadoT: THII KOHTPOJISI — KOHTPOJIbHAS

(koHTpOJIbHAsI pab0Ta, TPOBEPOYHAsI CAMOCTOSITEIbHAS padoTa, 3a4eT 10 MPAKTUKE).



Copnepxanne u 00bEM Marepuana, BKIIOYAEMOIO B KOHTPOJIbHBIE MHCbMEHHBbIE paOOThI, a TAKKe B
3aJJaHus Ul NTOBCEJHEBHBIX IMUCHMEHHBIX YINPAKHEHWH, ONpPENENAIOTCS TPeOOBAaHUAMM, YCTAHOBJIEHHBIMU
oOpa3oBaTenbHOU porpaMmoii. I1o xapakTepy 3ajaHuii TUCbMEHHBIE paOOTHI COCTOST:

a) TOJIBKO U3 IPUMEPOB;

0) TONBKO U3 3a/1a4;

B) U3 33124 U IPUMEPOB.

Onenka nMCcbMEHHON paloThI olpenessercs ¢ yuyéToM, IpexJie Bcero e€ olIiero MaTeMaTuyeckoro
YPOBHSI, OPUTMHAIBHOCTH, I0OCJIEA0BATEIbHOCTH, JOTMYHOCTH €€ BBINOJIHEHHUS, a TaKXKe YMCiIa OIIMOOK M
HE/04ETOB U KayecTBa 0(OpMIIEHUS pabOTHI.

Onenka nNMCbMEHHOH Pa0OTHI MO0 BBINOJHEHUI0O BIYMCIUTENbHBIX 3aJaHUI U aIre0pandecKux
npeodpa3oBaHuii

Bbicokmii ypoBeHb (0TMeETKA «5») CTaBUTCS 32 0€3yKOPU3HEHHOE BBHIOJHEHNE TMCbMEHHON paboTHl,

a) eciu BoITIosTHEHO 90%+1-100%;

0) ecnu Bce JIEUCTBUSA W MPeoOpa3OBaHHUs BHINIOJHEHBI MPaBUWIbHO, 0e3 omMOOK; BCce 3alHucH XoJa
pEIIeHUs PACIIOIOKEHBI MOCIEI0BAaTeNIbHO, a TAK)Ke C/ellaHa MPOBEpKa PelIeHUs] B TeX Cly4yasx, KOrja 3To
TpeOyeTcst Ui IoNyIeHa He 3HAUYUTENIbHAs OIHUOKa (OMUCKa).

IloBbIlIeHHBIIT ypOBeHb (0TMeTKA «4») cTaBUTCS 3a paboTy, KoTtopas BoinonHeHa 70%+1-90%, Ho
JIOTyILl€HA OJIHA OLIMOKa UK ABa-TPU HEJIOUETA.

Ba3oBblii ypoBeHb (0TMeTKA «3») CTaBUTCS eciu BIoIHEHO 50%+1 -70%:

a)  eciu B paboTe UMeeTcs ABe rpyObie OMMOKU U HEe OoJiee OHON HEerpyOoil oMok,

0) 1P HATMYUU OJHOM rpyOO OMMOKH M OJHOTO-BYX HEIOYETOB;

B)  IPH OTCYTCTBUU I'PYOBIX OIMIUOOK, HO MPU HAIMYUU OT JIBYX JI0 YETHIPEX (HETpyObIX) OMUOOK;

I)  IpU HAJTMYUU TpeX HerpyObIX OMIMOOK U He Ooiee TPEX HEIOUETOB;

) IPY OTCYTCTBUU OIIMOOK, HO TMPU HAIMYHMH YETHIPEX U Oosiee HETOUETOB;

€)  €cJM BEpHO BBIIOJHEHO OoJiee MOJIOBUHBI 00bEMa Bcel pabOTHI.

Hu3skuii ypoBeHnb (0TMeTKa «2») CTaBUTCS, KOTIa YHCIIO OMIHOOK MPEBOCXOIUT HOPMY, IIPH KOTOPOU
MO’KET OBITh BBICTABJIEHA IOJIOKUTENbHASI OLIEHKA, UM €CJIM MPaBUJIBHO BBINOJIHEHO MEHEE MOJIOBUHBI BCEH
paboTHI.

OuneHka NMCbMEHHOH padoThI 10 PelIeHNI0 TeKCTOBbIX 3a/1a4

Broicokuii ypoBeHb (0TMeTKa «5») CTaBUTCA B TOM CiIydae, KOIJa 3a/ada pelieHa MPaBWIbHO: XOM
pellleHrs 3aJaud BEpeH, Bce JACUCTBHUS W MPeoOpa3oBaHUsl BBHIMOIHEHBI BEPHO U PAlMOHANBHO; B 3ajaue,
pelaeMoil ¢ BOMpOCcaMu WM TMOSICHEHUSIMHU K JEWCTBUSAM, JaHbl TOYHBIE W MPaBHIbHBIE (OPMYIUPOBKH; B
3aJlaye, perraeMoi ¢ MTOMOIIIbIO YPaBHEHHUS, TaHbl HEOOXOIUMbIE MTOSICHEHUS; 3aICH TIPABUIIBHBI, PACTIONOKEHBI
MOCIIeI0BATEIbHO, JaH BEPHBIN U MCUYEPIIBLIBAIOIINI OTBET Ha BOMPOCHI 3a7a4UM; CJeJIaHa MMPOBEepKa perieHus (B
TeX CIIyJasx, Korja 3To TpedyeTcs).

IHoBbIlIEHHBIN YPOBEHb (0TMETKA «4») CTABUTCA B TOM CIly4dae, €CJIY MPH MPABUIBHOM XOJE PEIICHUS
3a/1auu JOMyIeHa O/THa HerpyOas omuoKa Win JBa-TPU HETO0UYETA.

Ba3oBblii ypoBeHb (0TMeETKA «3)») CTABUTCS B TOM CJydae, €CJIM XOJI PeIICHUs IPABHIBHBIN, HO:

a) JIOMyIIeHa o/iHa rpy0as omubka U He 6ojiee 0JIHON HErpyooii;

0) nomyiieHa onHa rpybas omuOKa U He 6oJiee IBYX HEOUETOB;

B) IONYIIEHBI TPU-YETHIPE HErPyObIe OMMOKH MPU OTCYTCTBUU HEAOUYETOB;

I') JOMYIIEHO He OoJiee IBYX HErpyObIX OIMOOK U TPEX HEIOUETOB;

1) IPH OTCYTCTBUU OIIMOOK, HO MPU HAIMYUK OoJiee TPEX HEJOUETOB.

Hu3knii ypoBeHb (0TMeTKA «2») CTAaBUTCSA B TOM Ciydae, KOT/Ia YUCII0 OMTHOOK MTPEBOCXOIUT HOPMY,
IIPU KOTOPOIl MOXKET OBITh BBICTABIIEHA MOJIOKUTENbHAS OlleHKa. [[pumedanus.

1. OTtMmeTKa «5» MOXKET OBITh MMOCTABJICHA, HECMOTPS Ha HATHMYWE OTIMCKYU WM HEJTOUETa, €CITU
YUEHUK JIaJl OPUTHHAIBHOE PElIeHNE, CBUACTEIBCTBYIOIIEE O €T0 XOPOIlIeM MaTeMaTUYECKOM Pa3BUTHH.



2. [TonoxutenbHas OTMETKA «3» MOXKET ObITh BHICTABIICHA YUEHUKY, BHIIIOJHHUBILEMY padoTy
HE TTOJTHOCTBIO, €CITM OH 0€301MO0YHO BHITIOJHUI O0JIee TTOJIOBUHBI 00BEMa Beel paboTHI.

OueHka KOMOMHUPOBAHHBIX MUCbMEHHBIX PA0OT MO MaTeMaTHKe

[Tucemennass paboTa Mo MaTreMaTHKe, MOJUIekalas OLCHUBAHMIO, MOXET COCTOSATh M3 3a1ad M
npuMepoB (KoMOUHUpOBaHHas paboTta). B aToM citydae mpenojiaBaresib cHauasa JaéT NpeaBapuTeIbHYIO OLICHKY
KaX/10i1 yacTu pabOThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CIEAYIOIINM:

a) eciii 00e yacTu pabOThI OLIEHEHBI OJJMHAKOBO, TO ATA OLIEHKA J0JDKHA OBITH 001IEH 1 Beeil paboThl
B LIEJIOM;

0) ecy OTMETKH YacTeil pa3HATCs Ha OJUH 0ajul, HalpuMep, JaHbl OTMETKH «5» U «4» win «4» u «3»
U T. I, TO 32 paboOTy B LI€JIOM, KaK MPaBUJIO, CTABUTCA HU3IIAS U3 ABYX OTMETKH, HO MPH 3TOM YUYUTHIBACTCS
3HaYEHHUE KaXJ10i U3 yacTeil paboThl;

B) HU3IIAs U3 JBYX JAHHBIX OTMETKH CTaBUTCS U B TOM Clly4yae, €Clid OJHa 4acTh pabOThl OlIEHEHa
6amtom «5», a Ipyras — 6ayuIoM «3», HO B 3TOM Clly4yae IpenojaBareilb MOKET OLIEHUTh TaKyl0 paboTy B I1€JIOM
0amIoM «4» TIpH yCIOBHH, YTO OLIEHKA «5» MOCTABIIEHA 32 OCHOBHYIO YacTh PaOOTHI;

T') €CITU OJIHA M3 YacTel pabOThI OLIEHEHA 0ATUIOM «5» WiH «4», a Apyras — OaisioM «2» uii «1», To 3a
BCIO pa0OTy B LIEJIOM CTaBHUTCS Oaill «2», HO MPETOAaBaTEeb MOKET OICHUTH BCIO paboTy OaiioM «3» mpu
YCIIOBUH, YTO BBICIIAS U3 JBYX JAHHBIX OI[EHOK ITOCTABJIEHA 32 OCHOBHYIO YaCTh Pa0OTHI.

Ipumeuanue. OcHo8HOU cuumaemcs ma yacmos pabomovl, KOMOpAs 6KI4aAem OOIbLUUUL N0 00BEMY UIU
Hauboee 8adiCHBIL NO 3HAYEHUIO MAMepUuail no U3y4aemvlm memam npocpammul.

OneHka TeKylMX NHCbMEHHBIX PadoT (caMocTosTeNbHas paboTa, 3a4eT MO TEOpUH, 3a4eT IO
NPaKTUKE, TECT, MAaTeMAaTUYeCKUH ITUKTAHT, YCTHBIA CYeT, MpaKThdeckas padoTa, IOMamiHss padoTa,
uccrueaoBarenbekas padbora)

[Ipy omeHKEe TOBCENHEBHBIX OOyYalOIUX paboT MO MaTeMaTHUKE YYUTEIb PYKOBOJICTBYETCS
yKa3aHHBIMH HOPMaMH OIIEHOK, HO YUUTHIBAET CTENICHh CAMOCTOSTEIIFHOCTH BBITIOIHEHUS paOOT YJalIMMUCS, a
TaKXe TO, HACKOJIbKO 3aKpEIIEH BHOBb U3y4aeMblil MaTepuall.

OO0yualomue NUCbMEHHBIE Pa0OThI, BBIIOJHEHHbIE YYAIlUMHUCS BIIOJIHE CAMOCTOSTEIBHO C
IPUMEHEHHEM PaHee U3YyYEHHBIX U XOPOIIO 3aKPEIVIEHHBIX 3HAaHUM, OLIEHUBAIOTCS TaK e, Kak U KOHTPOJIbHbIE
paboThI.

OOyualomue MHUCbMEHHbIE Pa0OThI, BBHINOJHEHHBIE BIOJHE CaMOCTOSTENIbHO, HAa TOJIBKO YTO
W3yYeHHBIE W HEJOCTATOYHO 3aKpEIUIEHHBIE NpaBWiIa, MOTYT OIEHHWBATHCA HAa OAWH Oayl BBIIIE, YeM
KOHTPOJIbHBIE PA0OTHI, HO OLIEHKA «5%» M B 3TOM CIIydae BBICTABIISIETCS] TOJIBKO 33 0€3yKOPU3HEHHO BBIITOJTHEHHBIC
paboTHI.

IncsMeHHbIe paGoThI, BHIIOJHEHHBIE B KJIACCE C MPEIBAPUTEIBHBIM Pa300pOM X IO PYKOBOIACTBOM
YUUTENS, OLIEHUBAIOTCS Ha OJUH Oaul HUXe, YeM 3TO MPEeJyCMOTPEHO HOPMaMHU OLIEHKH KOHTPOJIbHBIX
MUCHMEHHBIX paboT. Ho 6e3ykopr3HEeHHO BhINOIHEHHAst padoTa M B 3TOM Clly4yae OLIEHUBAETCs 0alioM «5».

JloMamiHMe NHCbMEHHbIe PadoThbl OLIEHUBAIOTCS TaK jke, KaK KiaccHas paboTa o0ydaromero
XapakxTepa.

HopMBbl 01leHOK MATEeMAaTH4YeCKOro IHKTAHTAa, YCTHOIO CYE€Ta, CaAMOCTOSITEJILHBIX padoT u
TECTOBBIX Pa0OT BBICTABJISIETCS C Y4€TOM YHCJIA BEPHO PelIeHHbIX 3aJaHUIi:

Bbicokmii ypoBeHb (0OTMETKA «5»): YHCIIO BepHBIX 0TBETOB -100%.

IMoBbImEHHBI YPOBEHB (OTMETKA «4»): 4ncio BepHBIX 0TBETOB -80%+199,9%.

Ba3oBblii ypoBeHb (0TMETKA «3»): YUCIIO BEpHBIX 0TBeTOB-60%+1-80%.

Hwu3kuii ypoBeHb (0OTMETKA «2»): YMCIIO BEPHBIX OTBETOB MeHee 60%.

HopMmbI 0leHOK YCTHOI'O 0TBeTa, 3a4eTa 10 TEOPUH, IPAKTHYECKO padoThbl, HCCIe10BaATEIbCKOM
padoThI, JOMALIHEl KOHTPOJILHOH padoThl M JOMalIHel padoThI:

Broicokuii ypoBeHb (OTMETKA «5%») BBICTABIISICTCS, €CJIM yUAITUHCS: TIOCIEA0BATEIIBHO, YETKO, CBS3HO,
000CHOBAaHHO W 0€30ITMOOYHO W3JIaraeT yueOHbII MaTepua, AaeT OTBET B JIOTHUECKOU MOCIEI0BATEIIHHOCTH C
MCIOJIb30BaHNEM MPHUHITON TEPMUHOJIOTMHU; MOKa3bIBA€T MOHMMAHHUE CYIIHOCTH PacCMaTpUBAaEMbIX MOHSATHUH,



SIBJICHUM W 3aKOHOMEPHOCTEW, TEOpUH, B3aMMOCBSI3€HM; YMEET BBIACIATh TJIABHOE, CaMOCTOSITEIbHO
MOATBEPKIaTh OTBET KOHKPETHBIMU NpuUMepaMu, (akTaMu; CaMOCTOSATEIbHO aHalu3upyeT U o00oOmaer
TEOPETUYECKUI MaTepuasl; CBOOOJHO YCTaHABIMBAET MEXKIIPEJAMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX
3HaHWI) U BHYTPUIIPEIMETHBIC CBS3H; YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJyYCHHbIC 3HAaHUS B PELUICHUN
HOBBIX, paHEC HC BCTPCUABHIMXCA 3alay;, pPalUMOHAJIBHO HCHOJB3YCT HAIJIAAHBIC HOCOGI/ISI, CIIPAaBOYHBIC
MaTepHalbl, yUeOHHUK, TOMOIHUTEIBHYIO JTUTEPATYPY, IEPBOUCTOYHHUKH; IPUMEHSET YIIOPAJOYCHHYIO CUCTEMY
YCIIOBHBIX 0003HAYEHUI IPU BEICHUH 3aIHCe, COPOBOXKIAIOLINX OTBET; UMEET He00X0IMMbIE HABBIKH Pa0OThI
¢ mpubopamu, 4epTeKaMH, CXeMaMH U rpadukamu, COMyTCTBYIOUIMMH OTBETY; JOIYCKAaeT B OTBETE HEOUETHI,
KOTOpBIE JIETKO UCIPABIISAET MO TPEOOBAHUIO YUUTEIIS.

IloBbIlIeHHBI YpOBeHb (OTMETKa «4») BBICTABIIAETCS, €CIIM y4alllUics: MOKa3bIBaeT 3HAHUE BCETO
M3YYCHHOTO Y4eOHOTO Marepualia; JaeT B OCHOBHOM IIPABWJIBHBIN OTBET; Y4COHBI Marepwall Hu3jaracT B
00OCHOBAaHHOM  JIOTMYECKOW  TOCIEIOBATEIILHOCTH C TPUBEICHUEM KOHKPETHBIX MPUMEPOB, TPU STOM
JIOMTYCKaeT OJHY HEerpyOyro OoMMOKy UM HE 0oJiee IBYX HEJJOUETOB B HCIIOJIH30BAHUH TEPMHUHOJIOTHH YI€OHOTO
peaIMeTa, KOTOPhIE MOXKET UCIIPABUTH CAMOCTOSITEIILHO; aHATM3UPYET M 0000IIaeT TEOPETUICSCKHIA MaTepHAT,
cOOJII0IaeT OCHOBHBIE MMpaBWia KYyJIbTYphl YCTHOM pPEYH; MPUMEHSET YIMOPSIOYEHHYIO CHCTEMY YCJIOBHBIX
0003HAYECHUI TIPH BEJICHUU 3AIUCEH, COMPOBOXKIAIOIINX OTBET;

Ba3oBblii ypoBenb (oTMeTKa «3), BBICTABISETCS, €CIM YUallWiics: JEMOHCTPUPYET YCBOCHHE
OCHOBHOTO COZIepaHus y4eOHOTO MaTepuania, UMeeT MpoOesbl, He MPENATCTBYIOIINE JalbHEHIIIEMY YCBOCHHUIO
yqe6H0r0 mMarcpurajia; NpUMCHACT IIOJYYCHHBIC 3HAHHA IIPpH OTBCTC Ha BOIPOC, aHAIMU3C MNPCIIO0KCHHBIX
cuTyanui mo odpasiyy; AOMycKaeT OUIMOKH B UCIOJIB30BAHUN TEPMUHOJIOTUN Y4eOHOTO MpeIMETa; MOKa3bIBAET
HEIOCTaTOYHYIO0 C(OPMHPOBAHHOCTh OTACIBHBIX 3HAHUN W YMEHHIA; BBHIBOJBI M OOOOIICHUS apryMEHTHPYET
ci1abo, JOIMyCKaeT B HUX OIIMOKH; 3aTPyHHSCTCS MPU aHaIu3e M 0000IIeHWH y4eOHOTO Marepuaia; JaeT
HEMOJIHBIE OTBEThl HA BOIPOCHI YYUTENs WIU BOCHPOU3BOIUT COJICpPKAHUE PaHEe MPOYUTAHHOTO y4eOHOTO
TeKcTa, ci1ab0 CBS3aHHOTO C 3a/JIaHHBIM BOMPOCOM; HCIIONB3yeT HEYMOPSAOYCHHYIO CHUCTEMY YCIOBHBIX
0003HAYECHUIA TIPH BEJIEHUU 3aMUCE, COMPOBOKIAIOIINX OTBET.

Huzkuii ypoBeHb (0OTMETKa «2») BBICTABISETCS, €CIU yYalllUNCs: HE PaCKpPbLT OCHOBHOE CO/Ep KaHUE
yuyeOHOro MaTepuajna B MpeaeNiaX IMOCTABIEHHBIX BOMPOCOB; HE YMEET MPUMEHSATh HUMEIOIIMECS 3HaHUS K
pEIIeHUI0 KOHKPETHBIX BOIPOCOB M 3ajad Mo o0pasily; JOMYyCKaeT B OTBeTe 0oJiee NBYX TPYOBIX OIIMOOK,
KOTOPBIC HE MOXKET UCIIPABUTH JAXKC IMPU IMMOMOIIH YUAIUXCA U YUUTCIIA.

Kputepuu BbICTAB/IEHHUS OLIEHOK 10 MATEMATHKE B MPOIEHTHOM COOTHOIIIEHUH BBINOJIHEHHUS PadoThI:

Otmerka | Konrponbnas padora| CamocTosiTeIbHAS 3ayer mo Teopum JlomamHsAs
IIpoBepounas padora KOHTPOJIbHAA padora
CamocrositenbHasi padora| Tecr IIpakTnueckas padora
3ayer Mo NpaKTHKe Marematudyecknidi AUKTaHT| JoMammuss pabora

YcTHbI cueT HccaenoBaresbckasn
pabdora

1-2 0%-50% 0%-60% 0% - 70%

3 50% + 1 -70% 60% + 1 — 80% 70% + 1 —85%

4 70% + 1 -90% 80% + 1-99,9% 85% +1-99,9%

5 90% + 1 - 100% 100% 100%

OTMeTKH 3a HE3aBUCHUMBIE TUAarHOCTUKU M aJIMMHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI BHICTABIISIOTCS
IO MPEAJIOKEHHOM 1IKajie K KOHKPETHBIM BH1aM paOOTHI.






IL1an meponpusaTuii B pamkax peajuszanuu IIporpammMel Bocnuranus.

Ne Meponpusrue OTBeTCTBEHHBIN Cpoku [Ipumeuanue
n/a MIPOBEJICH
usi
1 [Iposenenue mkonapHoOro srana BcOII by3maxkos I1.A OKTAOPH
2 JIHU OTKPBITHIX JIBEpei aJMUHUCTpAIUs HOSIOpB
3 IToaroroBka x oauMIIMagaM by3makos I1.A. CEHTSAOPH
- Maii




TEMATHYECKOE INTAHUPOBAHHUE

YACOB I10 ITPOTPAMME

10 KUIACC
Kosaun4vecTBo 4acoB
Ne HauMenoBanue KonTpos pakr JneKTpoHHbIC (EDPOBHIE)
n/ pa3iesioB U TeM HYECKH
Bcero HbIE o0pa3oBaTe/bHbIE PeCypChl
1 MPOrpaMMbI
padoThI
pador
bl
Bresienue 5 https://_resh.edu.ru/ http://school-
1 CTepeoMeTpHIO 10 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
Tpsivle i MI0CKOCTH http://school-collection.edu.ru/
2 BHZPOCTpaHCTBe' 12 1 https://resh.edu.ru/
PAIDICILHOCTE . https://urok.1c.ru/library/mathematics/
IMPAMBIX U IJIOCKOCTCU
Ilepres Ky ApHOCTS https://_resh.edu.ru/ http://school-
3 HPSMEIX 1 MI0CKOCTEi 12 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
VYTasl MEXITY https://resh.edu.ru/ http://school-
4 PSIMBIMH 1 10 1 collection.edu.ru/
IUIOCKOCTSAMU https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
5 MHororpaHHUKH 11 1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
OBLEMLL https://_resh.edu.ru/ http://school-
6 MHOTOrAHHHKOB 9 collection.edu.ru/ _ _
https://urok.1c.ru/library/mathematics/
MosTopere: ceuerms https://_resh.edu.ru/ http://school-
7 - ’ 4 1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/
OBUIEE KOJIMYECTBO 68 4 0




11 KUIIACC

I[TPOTPAMME

Ne HaumenoBanue KoiuvecTBo 4yacoB
JaeKkTpoHHbIE (HU(POBHIE)
n/  pasgesioB M TEM Bcer Kourpoasn = IIpaxktuuec
o0pa3oBaTe/ibHbIE PeCypchl
n NporpamMMmel 0 ble padoThI KHe padoThl
https://resh.edu.ru/
1 T 12 . .
e1a Bpatierii https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
2 O6Bé 5 1 . .
bEMBLTER https://urok.1c.ru/library/mathematics/
3 f(:(mp HaH 10 1 https://resh.edu.ru/
HNHAaThbl B . .
pA https://urok.1c.ru/library/mathematics/
IIPOCTPAHCTBE
[ToBTOpEHME,
4 06001eHue, y 1 https://resh.edu.ru/
cHCTEMaTH3alus https://urok.1c.ru/library/mathematics/
3HaHUH
OBLLIEE
KOJIMYECTBO
YACOB IIO 34 3 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJymmyecTBo yacos BocnurareJbHbIH
Ne i/ Tema YpoKa B Ko]—[Tpo,m,]-[],[e KOMIIOHEHT
cero
paGOTbl cojep:xaHuA
NMpOrpamMMbl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU: TOUKA,
no0yxaeHue
npsiMast, TJI0OCKOCTh, MPOCTPAHCTBO.
s 1 IIKOJIbHUKOB
1 IIpaBuia n3o00pakxeHusl Ha PUCYHKAX:
p p N pucy coOIIroaTh HA
n300pakeHus MIIOCKOCTEH, MapauIeIbHbIX YPOKe
MPSMBIX (OTPE3KOB), CEPEAUHEI OTPE3Ka
p (op ), cepexn p OOIIETTPUHSATHIE
5 [TonsTHS: Mepecekaronmecs MIOCKOCTH, 1 HOPMBI [IOBE/IEHH,
MepeCeKAIIMECs MpsMas U TIOCKOCTh NpaBuIa OGIEHNs
3 [TonsATHS: Mepecekaronmecs MI0CKOCTH, 1 CO CTapIIUMU
MepeceKaroIIrecs IpsiMasi U II0CKOCTh (yaurensimMu) u
3HAKOMCTBO C MHOTOTPaHHHUKAMHU, CBEPCTHUKAMU
4 U300pa)keHue MHOTOIPAHHHUKOB Ha 1 (IIKOJILHUKaMH),
PHUCYHKaX, Ha IIPOCKIIMOHHBIX YEPTEIKAX IIPUHIIAIIBL
HauanbHble cBeeHHs 0 KyOe U IMpaMu/e, yueoHoi
5 ux pa3BépTku u Mojenn. Ceuenus 1 AUCIHILTAHBIL K
MHOTOTPaHHUKOB camoopranu3salinm,
. MIPUBJICYCHUE
HavanwsHbie cBeeHNs 0 KyOe U mupamu/e,
.. BHUMAaHHS
6 uX pa3BEépTku U Mojenu. CeueHus 1
HIKOJIbHUKOB K
MHOTOTPaHHUKOB
IIEHHOCTHOMY
IlonsaTre 06 akCHOMATUYECCKOM
aCTICKTY
7 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI 1
M3y4aeMbIX Ha
CTepEOMETPHUH U CIEACTBHS U3 HUX .
YpOKax sIBJICHUI,
ITonsatre 00 aKCHOMATHYECKOM OpraHmu3aLys X
8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI 1 PaBOTEI ¢
CTepEOMETPHUH U CIEACTBHS U3 HUX nosyYaemoii Ha
[TonsiTue 06 akcMOMaTHIECKOM YPOKE COIUATBEHO
9 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI 1 SHAYHMOL
CTEPECOMECTPHUHU U CIICACTBUA U3 HUX HH(l)OpMaHHeﬁ —
[TousiTHE 00 aKCHOMATHYECKOM WHUITUUPOBAHUE €€
10 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI 1 00CyXJIeHUs,
CTEPEOMETPHUH U CICACTBHS M3 HUX BBICKAQ3bIBaHM
B3anMHOe pacnosnokeHue npsmbIx B yqaliMMHCs CBOCTO
1 MPOCTPAHCTBE: TMEPECEKArOIINECH, 1 MHCHUA TIO €€
napauiebHbIe ¥ CKPEIIMBAIOIIHECS 1IOBOY,
psIMBIe BBIPAOOTKH CBOETO
8 o K HEHl OTHOIIICHUSI;
apaJuUIeTLHOCTD MPSIMBIX ¥ IJIOCKOCTEH B
. . IPUMCHEHUE
MIPOCTPAHCTBE: MapaieNbHbIEC MPSMBIC B
12 _ . 1 Ha ypOKe
MIPOCTPAHCTBE; MaPAIIIETLHOCTD TPEX
WHTEPAKTHBHBIX

MIPSIMBIX




[TapayuienbHOCTB IPSIMBIX U INIOCKOCTEH B

13 npocrpaHcTse: [lapamnenbHoCTh NpsMON U
IJIOCKOCTH

14 VYIUIBI ¢ COHANPABIEHHBIMU CTOPOHAMU

15 Yron Mexay npsMbIMU B IPOCTPAaHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

17 [TapanienbHOCTh IIIOCKOCTEN:
IapajuIeNIbHbIE IIJIOCKOCTH

18 CBoiicTBa napajyiebHBIX INIOCKOCTEH
IIpocreiinme npocTpaHCTBEHHBIE PUTYPBI

19 Ha IJIOCKOCTH: TETpasdap, KyoO,
napajuiesienunes

20 [TocTpoenue ceueHunit

21 [Toctpoenue ceuenuit
"[Ipsimble U TUIOCKOCTH B IPOCTPAHCTBE.

22 [TapannensHOCTh NPSIMBIX U TJIOCKOCTEH"
KonTponbnas padora Nel
[lepneHMKyYIAPHOCTD NPSMOM U

23 IJIOCKOCTH: MEPIEHANKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHbIe U
MEPIEeHIUKYIIIPHBIE K MIJIOCKOCTH

o5 IIpsmble napasuienbHbIEe U
MEPIEeHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHAMKyJIIpHOCTH IPSIMOU U
IJI0CKOCTH

28 TeopeMa 0 npsAMOM NEepHEH JUKYIISAPHON
IJI0CKOCTH

29 TeopeMa 0 npsAMOU NepIEH AUKYIISAPHON
IJIOCKOCTH

30 Teopema o npssMON NEpHIEHAUKYISIPHON
IJI0CKOCTH
[lepnieHIUKYISIp ¥ HAKIIOHHBIE:

31 paccTosiHuE OT TOUKH J0 MJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
[lepnieHIUKYISIp ¥ HAKIIOHHBIE:

32 paccTosiHuE OT TOUKH J0 MJIOCKOCTH,
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,

pacCTosIHUC OT HpHMOﬁ J0 IIIIOCKOCTH

¢dbopm paboTbI
y4daluxcsi:
MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJIUPYIOILUX
[I03HABATEJIbHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
JUTAKTUYECKOTO
TeaTpa, rue
II0JIyYE€HHBIE Ha
YpOKE 3HaHUs
OOBITPBIBAIOTCS B
TeaTpaJIbHbIX
IIOCTaHOBKAX;
JIUCKYCCUH,
KOTOpBIE JalOT
yyammest
BO3MOYKHOCTh
IpUOOPECTH OBIT
BEJICHUSA
KOHCTPYKTHBHOTO
Janora;
IpyNIoBoi paboThl
WU pabOTHI B
napax, KoTopble
ydaT IIKOJILHUKOB
KOMaHIHOU paboTe
U B3aUMOJICHCTBUIO
C IPYTUMHU JETbMHU,
YPOKH- KBECTHI




34

[lepneHIUKYNsSIp M HAKJIIOHHBIE:
paccTosiHue OT TOUKH J0 IIJIOCKOCTH,
paccTostHue OT NPSAMOM 10 MIIOCKOCTH

35

36

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TUIOCKOCTBEO

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOTO yTJia

37

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
IBYTPAHHOIO yIJIa

38

39

40

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

[lepneHuKyISPHOCTD MJIOCKOCTEH:
MIPU3HAK NEPHEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

HCpHeHI[I/IKy.]'IHpHOCTB IUIOCKOCTEH:

MIPU3HAK MEPIEeHIUKYISIPHOCTH ABYX
IJIOCKOCTEH

41
42
43

Teopema 0 TpEX NepHeHANKYIIApAX
Teopema 0 TpEX NMepneHAUKYIIpax

Teopema 0 TpEX NepHeHANKYIIApAX

44

45

46

47

"[leprieHAUKYASAPHOCTD NPAMBIX U
wiockocTeil" u "YTIbl MEXKIY IPSIMBIMU U
wiockocTsimMu" KonTposibsHas pabora Ne 2

Ilonstue MHOTI'OI'paHHHUKa, OCHOBHBIC
QJICMCHTBI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HEBLIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa
MHOIr'OrpaHHuKa

[Ipu3Mma: N-yrosbHas Mpu3Ma; rpaHu U
OCHOBAHUS NPU3MBL; IPSIMAst U HAKJIOHHAS
pU3MBbI; OOKOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

[Tapamtenenunen, NpsAMOYTOJIbHBII
NapajuleIeIuIe]] U €ro CBOMCTBA

48

[Inpamua: N-yroiapHas NMpaMuIa, TPaHA
Y OCHOBaHUE MUpPaMUIbl; OOKOBas U
ITOJIHAS! IOBEPXHOCTh TUPAMMUJIBL;
IIpaBUJIbHASA U YCECUEHHAS ITUPAMUAA

49

[IpaBHUIBHBIE MHOTOIPAaHHUKU: ITOHATHE
MIPaBUIILHOTO MHOTOIPAHHHKA;
MpaBUJIbHASA NIPU3Ma U NIPaBUJIbHAS
NIpaMKIa; IPABUIbHAS TPEYTOJIbHAS
MUpPaMU/Ia ¥ MPaBUIBHBIN TETPasaAp; KyO




HPCHCTaBHCHI/Ie O IMPaBUJIBHBIX

50 MHOTOTpaHHHUKaX: OKTa3/p, TOJEKadIp U 1
HKOCA3P.

CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, MPSIMOH, MJIOCKOCTH.

o1 DNeMEHTHl CUMMETPUU B IUpaMuax, 1
napaJiesienumneax, MpaBUIbHBIX
MHOTI'OI'paHHHMKaX
Beruucnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, AUaroHau, 1
yTJIbl
[Tnomaae 60KOBOI MOBEPXHOCTH H

53 MIOJTHOM MOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUTOIIAb OCHOBAHH, TeOpeMa 0 OOKOBOU
MTOBEPXHOCTHU TPSMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U

54 MIOBEPXHOCTHU MPABUIIbLHOW MUPAMU/IBI, 1
Teopema o III0IIaa GOKOBOI
MOBEPXHOCTU yCECUEHHOU TTHUPAMHUIBI

55 "Muororpanauku" KoHTposibHast pabota 1
Ne3

56 [Tonsarue 06 006BEMeE 1

57 O0BEM TUpaMuIbI 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUpaMuIbI 1

60 O0BEM nupamMuIbI 1

61 O0BEM npu3MBbI 1

62 O0BEM npu3MBbI 1

63 O0BEM pU3MBI 1

64 O0BEM npu3MBbI 1
[ToBTOpEeHME, 060011IEHNE CCTEMATU3ALIUS

65 3Hanuii. [loctpoeHne ceueHwmii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS
3HaHUU. BpuncieHne pacCTOSIHUI: MEXIY

66 JIBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT 1
TOYKH J0 TUIOCKOCTH, MEXITY
CKPETIHBAOIIUMHUCS TTPSIMBIMH

67 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHuil. Bbruuciienue yrios: MexIy

68 CKPELIMBAIOIUMHUCS MPSIMBIMH, MEXKITY 1

IIPSIMOM U IUIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIVIOB MEXKY IUIOCKOCTSAMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KUIIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, IMameTp;
IO IOBEPXHOCTH CHEpHI
B3anmMHoe pacrionoxxeHue chepbl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanyecTBo 4acoB

Bcero bHEBIE

KonTpoa

padoThI

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
IIOBEPXHOCTH

Lunusap: ocHOBaHUS U OOKOBas
HOBEPXHOCTb, 00pa3ykoIias U OCh; IUIOLIAb
OOKOBOH U MMOJIHOW MTOBEPXHOCTH

N300paskeHre MUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. CeueHus UIMHIPA
(MII0CKOCTBIO, TTAPaJLICIIbEHOM WITH
NEPIICHIUKYJIIPHON OCH IIMJIMH]IPA)
Konnueckas moBepXHOCTh, 00pa3yromime
KOHUYECKOI MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BepIInHa, 00pa3yromas
M OCh; IIOMaAbL OOKOBOM M ITOJHOM
MMOBEPXHOCTHU

10

11

VY ceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUs K OOKOBast ITOBEPXHOCTH

N300pakeHre KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TITOCKOCTHI0, MapalIeIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO0, IPOXOSIIEN Yepe3 BEPILNHY)

KOM6I/IHaI_II/I${ TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

12

MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU B
TEJIO0 BPALLEHUS

13

14

TToustue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB TEN

O0BéM UIHHIIpa, KOHYyCa

15

OO6béM m1apa ¥ miomaab chepol

BocnurareabHbIH
KOMIIOHEHT
coJlepKaHUA
NMPorpamMmbl

MOOYXKICHUE
IIKOJIbHUKOB
coOronaTh Ha
ypoKe
OOIIENTPUHSATHIC
HOPMBI TTOBEJICHHSI,
mpaBmJIa OOIICHHS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU
(IIKOJIbHUKAMHU ),
TIPUHIIMUIIBI
y4ueOHOMI
JUCITUTUTAHEI |
CaMOOpTaHU3aIIH;
. IIPHUBJICUCHHE
BHUMaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUMH,
OpraHH3aIHs X
paboThI C
MOJIy4aeMoOM Ha
YpOKE COIMaIbHO
3HAYUMOM
uHpopmanuen —
WHUIIUUPOBAHUE €€
o0CcyXIeHus,
BBICKA3bIBAHUS
YYaIUMHUCS CBOETO
MHEHHUS TI0 ee
MIOBOJY,
BBIPAOOTKH CBOETO
K Hell OTHOIICHUS;
. MpUMEHEHUE
Ha ypOKe
WHTEPAKTHBHBIX
¢dbopM paboThI
YUaAIIAXCSL:




[TomoOHbBIE TeNa B MPOCTPAHCTBE. WHTEJUIEKTYaTbHBIX
16 CooTHoIEHNSsT MEXy IIOAASIMHU 1 urp,
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET CTUMYJIUPYIOIINX
17 "Tena Bpamenus" u "O0beMbl Ten" 1 IIO3HABATCJILHYIO
KonTponbHas padora Nel MOTHUBALNIO
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE IHKOJIEHUKOB;
JTUIAKTHIECKOTO
19 CrnosxeHue ¥ BEIMUTAaHUE BEKTOPOB
Tearpa, rje
20 YMHOXEHHE BEKTOpa Ha YHCIIO
MOJTy4YeHHBIC HA
Pasnoxenue BEKTOpa 10 TPEM YPOKE 3HAHHS
21 HEKOMIUIaHapHbIM BekTopaM. [IpaBuiio 1 OGBIrPBIBAIOTCS B
napajuiefienuneaa TeaTpabHBIX
29 Pemenwue 3aa4, CBSI3aHHBIX C MPUMEHEHHEM 1 MIOCTAaHOBKAX;
MPaBWJI IEVCTBUM C BEKTOPAMH JIUCKYCCHIA,
[IpsamoyronbHas cucteMa KOOpAUHAT B KOTOPBIC Nat0T
23 npoctpancTBe. KoopauHaTel BeKTOpa. 1 y4aluMes
[Ipocreiimme 3axa4n B KOOpAMHATAX BO3MOJKHOCTh
Vron Mexay Bekropamu. CKaaspHOe NPHOOPECTH OTIBIT
24 1 BEJICHUS
MIPOU3BE/ICHNE BEKTOPOB
KOHCTPYKTUBHOTO
Brruncnenue yriioB Mex Iy NpsSiMbIMH 1
25 1 JIMAJIOTa;
IJIOCKOCTSIMU .
K . IPYNIOBOI pabOThI
OOPAUHATHO-BEKTOPHBINA METOJ MPU
26 PA p AP 1 WU paboTHI B
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
napax, KOTopbie
n n
97 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 1 VYAT ITKOBHUKOB
KonTtponbHas pabora Ne2 KOMAHIHOH paboTe
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 1 B3aUMOJICHCTBHIO
28 3HaHuid. OCHOBHBIE PUTYPHI, PAKTHI, 1 C IPYTUMH JIETHMH,
TCOPEMBI KypcCa IINIaHUMETPUU YPOKH- KBECTBI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
29 3HaHuil. OCHOBHBIE (DUTYPHI, (DaKTHI, 1
TEOPEMBI Kypca IITaHUMETPUHN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
30 3HaHUH. 3aa4M MNIAHUMETPUU U METOBI UX 1
pelieHus
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
31 3HaHUH. 3aa4M MIAHUMETPUU U METO/bI UX 1
pelieHus
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
32 3HaHuil. OCHOBHBIE (DUTYPHI, (HDaKTHI, 1
TEOPEMBI Kypca CTepEOMETPUHI
33 HroroBast KOHTpOJIbHAS paboTa 1
34 [ToBTOpeHme, 06001IEHNE U CUCTEMATH3AIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




