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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATBHOIO M HIACAIBHOTO, XapPaKTepe OTPaKCHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS MPU PELIEHUM 33Ja4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIUalbHOrO ObITHA, (opMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KAyecTB, MOITOMY akKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilens ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO HPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOTO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiygecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0OHM NMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHUIO O0Jiee TIyOoKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBISIFOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ PCIICHUS CTEPEOMETPHUECKUX 3alad W 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPHUMEHSATh OCBOEHHBI TI'€OMETPUUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJI€ €r0 U3YUYEHHU 3a7a4, PEIIaeMbIX Ha YPOBHE HHTYUTHUBHOIO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHMS 3a1a49 Ha CO3/1aHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozepikarelbHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U 110 rofaM 00y4eHHUs
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYUIECTBIISUIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MOPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamieabHOCTh MIIOCKOCTEN: TapaJlIeIbHbIE TNIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MNapaJJieIbHbIE M MEPHEHAUKYJSIPHBIE K TUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAHHUKA, BBIMTYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenuIenax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MIOBEPXHOCTB, oOpasytonue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UUIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. [IpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JIPYrUX HAayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKH U JIEATEIIBHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HUCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJHON M COIMATIBHOU
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIMBWIM3ALMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl y4eOHOTO Mpeamera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOIPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JI¢ 0OCY>KJIEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYkIeHUSI, 0OMEH MHEHHI,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI MPOLiecca U pe3ysibTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIM U YCJIOBUSAM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPaHHBIA Yroj, TpaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajlIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPeACTaBICHHYI0 Ha YepTeKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallU W TPUMEHSTh H3YyUYCHHbIC TOHITHS B MPOIECCE IMOUCKA pPEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAaHKE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; cepa, BlMcaHHASS B MHOTOTPAHHUK WIIW TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKre 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATs OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJYYEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh pPEABHBIE
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara aareOpsl; pelarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: ceueHusl, paCCTOSHUS U yIIIbl 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmorexa LHOK
- 11ep https://m.eds00.ru/2d8a9c99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmmorexa [JOK
> 11¢P https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MUpPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 bubmmorexa [TOK

PamIe, mx passep ' https://m.eds00.ru/b30df38
CeueHnst MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Kontpoanueie  Ipakruueckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:

Havanesubie cBenenus o kyoe u

6 MUpaMuU/Ie, X Pa3BEPTKU U MOJICIIH. 1 bubmmorexa [JOK

https://m.edso0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTue 06 akcMOMaTUYECKOM

7 IIOCTPOEHUU CTEPEOMETPUM: 1 bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: 1 bubnuoteka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsiTne 06 akcMOMaTHIECKOM

9 MMOCTPOEHUH CTEPEOMETPHH: 1 bubnuoteka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCMOMATHIECKOM

10 MIOCTPOCHHUH CTEPEOMETPUH: 1 bubnuorexa [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS M3 HUX
B3anMHOe pacnionoxeHue npsmbIx B

11 MIPOCTPAHCTBE: MEepeceKaroIecs, 1 bubnuoreka [IOK
MapaJyIeIbHbBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
npsiMble



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

KosnuuyectBo 4yacos DJIeKTPOHHBIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[TapanienbsHOCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napasuieNibHbIe MPSIMBIC B 1 bubmmorexa [JOK
P P https://m.eds00.ru/93ad36b3
IIPOCTPAHCTBE; MapaIeIbHOCTD
TPEX MPSAMBIX
[TapaniensHOCTh NPSMBIX U
13 IJTIOCKOCTEH B MIPOCTPAHCTBE: 1 bubnnoreka [JOK
[TapannensHOCTh NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTIuIBl ¢ COHANPABIEHHBIMU 1 bubnnoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsSiMbIMHU B 1 bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMHU B 1 bubnunorexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapauienbHOCTB IIOCKOCTEN: 1 bubnnoreka [JOK
IapajuleIbHbIE INIOCKOCTU https://m.edso00.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX 1 bubnmoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
IIpocreiimne NpoOCTPaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTU: TETPad 1 bubmmorexa LIOK
P - TIPAsAp, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenure



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
. bu6mmoreka [IOK
20 Hoctpoerne ceterit L https://m.edso0.ru/1d434dof
bubmuoreka [JOK
21 I1 i 1
OCTpOSHHS Ceeritl https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo teme
29 "[IpsiMble U TUIOCKOCTH B 1 1 bubnuoreka [IOK
npoctpanctse. [lapauienbHOCTh https://m.edso00.ru/9a0a9e56
HPSIMBIX U IJI0CKOCTEN"
[TeprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I;JCKOCHTI/I'};e l:)neH MK IJDM HbIE 1 bubmmorexa [JOK
- EPHEHIEYIBP https://m.edsoo.ru/b19f6a5d
MpsIMbIE€ B IPOCTPAHCTBE
24 [IpsiMble mapasnienbHble U 1 bubnnoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapasienbHble U 1 bubnnorexka [JOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHmKyIIpHOCTH 1 bubnuoreka [IOK
MPSIMOM U TUIOCKOCTH https://m.edsoo0.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJISpHOCTH 1 bubnnoreka [JOK
MPSAMOU U TNIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit 1 bubmuoreka [IOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH https://m.edso00.ru/635c5087
Teopema o npsmoit bubnuoreka [IOK
29 . 1
MEPIEHANKYIIPHON THTIOCKOCTH https://m.edsoo.ru/bd3745f8



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero p , u3ydyeHuss o0pa3oBaTesIbHbIEC
padoThbI padoThI pecypes:

30 Teopema o npsmoi 1 bubnmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienuKymnsip U HAKJIOHHBIE:

31 paccTosHUE OT TOYKHU JO MIIOCKOCTH, 1 bubnuorexa [JOK
paccTosHuE OT IPSAMOH JI0 https://m.edso00.ru/33c477d3
IJIOCKOCTH
[lepnienuKymsip U HAKJIOHHBIE:

32 paccTosHUE OT TOYKHU J0 MIIOCKOCTH, 1 bubnuorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
MIJIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:

33 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, 1 bubnmnorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
TIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

34 paccTostHuE OT TOYKH JI0 TIIOCKOCTH, 1 bubnmoreka [JOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/dbee22bc
TIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY 1 bubnmnoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi 1 bubnnoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
37 JIByrpaHHBIN yroJi, TMHEHHBIA yToJ 1 bubnmoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
38 MIPU3HAK HEPIIEHIUKYIAPHOCTH 1 bubnmorexa LHOK
P P o P https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
IlepienIMKYIAPHOCTD TNIOCKOCTEH:
39 I E?;H&KH neyneg UKYIAPHOCTH 1 bubmnorexa [IOK
P P fI yUp https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
Ilepnen UK YIAPHOCTD INIOCKOCTEMN:
40 bi{ 11;3Ha1<ﬂ neyne}pl UKYIIPHOCTH 1 bubmmorexa [IOK
p p fl yip https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 TeopeMa o TpéX mepHEHAUKYIISIPAX 1 bubmmorexa [IOK
p p PHCHIIY AP https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX mepIECHIUKYIIIPAX 1 bubmmorexa [IOK
p R PHCHAHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMa o TPEX MEPIEHIUKYIIIPAX 1 bubnnorexa [IOK
p R PHCHMKY AP https://m.edso0.ru/9f246736
KonTponbHas padboTa no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U 1 1 bubmuorexa [IOK
mrockocteil" u "Y sl MexXay https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTAMHU"
[IonsiTHE MHOTOTrpaHHUKA,
45 OCHOBHBIE DJIEMEHTEI 1 bubmorexa LOK
https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKA, BBITYKJIbIC U



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBIL; IIpsIMasi U 1 bubnnorexa [HOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHAs! IOBEPXHOCTh IPU3MBbI
47 [Tapannenenumnen, npsMOyroJIbHBII 1 bubnnoreka [JOK
MapajuieenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamua: N-yroapHas nupaMua,
IPaHU U OCHOBAHUE TUPaMUIbL;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh 1 bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBUNbHBIE MHOTOTPaHHUKHU:
MOHSATHE TPaBUIBHOTO
49 MHOTOTpaHHUKA; IPaBUIIbHAS 1 bubmuoreka [IOK
MpU3Ma Y MPaBUIbHAA MTUPAMUIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TTUPAMUIA
Y TIPaBUJIBLHBIN TETpadp; KyO
[IpeacraBnenue o MpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTa)d, 1 bubmmorexa [JOK
P : OKTED, https://m.edsoo.ru/a0fddsbf
JOJIEKa’Ap U UKOCAdIP.
51 CummeTpus B IpOCTPAHCTBE: 1 bubnmoreka [JOK
CAMMETPUS OTHOCUTEIIBHO TOUKH, https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NMUpaMUIaX,
napajuiejenumneax, NpaBuIbHbIX
MHOT'OTPaHHUKAX
Brruncnenue 3neMeHTOB
52 MHOT'OIPaHHHUKOB: pEOpa 1 bubmmorexa [TOK
P - Peopa, https://m.edsoo.ru/6cdbecef
JaroHallu, yrJibl
[Tnomanp 60KOBOM OBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPAMOM
53 MPU3MEL, IJIOIIAAb OCHOBAaHUHI 1 bubmorexa [TOK
P > IHTOMAD | ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAAMOY IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTHU MTPABUIILHOMN
54 MUPaMHUIbI, TEOPEMA O IIJIOIIAIN 1 bubmmorexa [TOK
p VH » TEOP m A . https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbhas pabota no teme 1 1 bubnnoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
bu6mmorexa [IOK
56 ITousarue 06 00BEME 1
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
57 O0BEM TUpaMUIbI 1
p a https://m.edsoo.ru/235171b3



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcebi
. bu6mmoreka [IOK
58 OOBEM mpamHE! . https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
1
59 OOBEM mupamHL! https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOném mapamu et 1 https://m.edsoo.ru/2faadc3f
" bubnuorexa [JOK
61 Oném mpHsMe! . https://m.eds00.ru/79853608
" bubnuoteka [JOK
62 OOBEM mpu3MbI . https://m.edso00.ru/1e053890
" bubnuotexa [JOK
63 1
O0BEM mpu3MEL https://m.edso00.ru/482d3f51
64 KonrtponbHas pabora no Teme 1 1 bubnnorexka [JOK
"O06BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucTeMaTu3anus 3HaHH. 1 bubnuorexa [JOK
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpeHue, 0600IIEeHNE
cHCTEMaTH3aINsI 3HAaHUH.
66 BrrunciieHne pacCTOSHUM: MEXK 1 bubmorexa HOK
P i Y https://m.edsoo.ru/f7792ba9
JBYMSI TOUKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKH J10 TFIOCKOCTH,



https://m.edsoo.ru/f47dfefd
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KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
MEX]y CKPEIUBAOIIUMUCS
MPSIMBIMH
bu6mmorexa [IOK
67 HroroBast koHTposIbHAs paboTa 1 1 https://m.edso00.ru/b9146bc0
[ToBTOpeHmEe, 06001IEeHNE
CHCTEMaTH3aIHs 3HAHUM.
Brruuciienue yrioB: Mex
68 CKpEIIUBaIo ZIFMI/IC}I 1| th}ZMI/I 1 bubmorexa HOK
pet Hlv p ’ https://m.eds00.ru/56765e8b
MEXy IPSIMOH U TUIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKTY
IUTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOIT'PAMME



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasulebHON WIn
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
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KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
Konunueckas moBepXHOCTb,

7 o0pa3yrolne KOHUYeCKOn 1 bubnuoreka [IOK
MOBEPXHOCTHU, OCh U BEPIIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHuUE U BeplInHa,

8 00pa3yroias 1 0Ch; IO b 1 bubmorexa LHOK

PESYIDI 1 065, THOTAA https://m.edso0.ru/897dd3b
OOKOBOH U MOJTHON OBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yomue u

9 BBICOTA; OCHOBaIZI/ISI " goxz}:as[ 1 bubmorexa LHOK
’ https://m.eds00.ru/1468bab3

MTOBEPXHOCTh
N306paxkenne koHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, 1 bubnuoteka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOASILIEH Yepe3
BEPIINHY)

11 Komb6unanus ten BparieHus u 1 bubnuorexa [IOK
MHOTOI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okoJo chepsl; chepa, BIUCaHHAS B 1 bubnmoreka [JOK
MHOT'OTPaHHUK WIH B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatre 06 00bEMe. OCHOBHBIC 1 bubmuoreka [JOK
CBOICTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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https://m.edsoo.ru/26a03fb7

KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
14 06 1
DEM HIIHHAPA, KOHYyCa https://m.edso00.ru/5513d87b
N bubmuoreka [JOK
1 1
> OOwém mapa u nioma: chepe! https://m.edsoo.ru/d189bde2
[TonoOHBIE TENIa B MPOCTPAHCTBE.
COOTHOIIIEHUS] MEXKTY TUIOIIAASIMU bubnunoreka [JOK
16 L 1
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0o.ru/810cfleb
MOJ00HBIX TEJ
KonTponbnas pabota mo remam
17 "Tena Bpamenus" u "OO0beMbl 1 1 bubmorexa HOK
" patt https://m.edso00.ru/4a33a8ab
Tem
18 Bekrop Ha MII0CKOCTH U B 1 bubnnoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB 1 https:/m.edsoo.ru/234f089
bu6mmorexa [IOK
20 YMHOIKEHHE BEKTOPA Ha HCIIO 1 https://m.edsoo.ru/dee379eb
PasnosxeHne BEKTOpa 110 TPEM
21 HEKOMIIJIAaHAPHBIM BEKTOpaM 1 bubmorexa LHOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3amay, cBI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C 1 bubmorexa HOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMHU



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
KoopanHatHo-BEKTOPHBIN METO
23 1| I/IpiI_HGHI/II/I FCOMep WUYECKHUX " 1 bubmmorexa [JOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4y
[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
24 Koopﬂ WHATHI BI;Ksza 1 bubmorexa LHOK
b pa https://m.edso0.ru/48db7058
[Tpocreiimue 3anaun B
KOOpAMHATax
VYros Mexay BEKTOpaMH.
25 CxkansipHO€ MPOU3BEICHHE 1 bubmmorexa [OK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy 1 bubnuoreka [IOK
MPSAMBIMHU U TIIIOCKOCTAMH https://m.edsoo.ru/8efbe78e
KonTponbHas pabota mo Teme
27 "BekTopbl U KOOpJIMHATHI B 1 1 bubmorexa HOK
P " P https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IIEeHNE U
08 cUcTeMaTu3aIus 3HaHUM. 1 bubnmoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpeHnue, 0600IIeHNE U
29 CHUCTEMAaTHU3aLIMS 3HAHUH. 1 bubmuorexa [JOK
OcHoBHbIE GUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca INIaHUMETPUU



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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KoaudecTBO 9acoB

DJIeKTPOHHBIE

Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Kontpoanueie  Ipakruueckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[ToBTOpEeHME, 0600IICHUE 1
30 cHUCTeMaTH3allysl 3HaHUI. 3a/1auu 1 bubmuorexa [JOK
MJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
petieHus
IToBTOpEHME, 0000IICHUE 1
31 cHUCTeMaTH3allysl 3HaHUi. 3a/1auu 1 bu6mmorexa [IOK
MJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
perIcHus
[ToBTOpenue, o6obIIEHNE 1
32 cUCTEeMaTU3alusa 3HaHUM. 1 bubnnoreka [JOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHU
bu6mmoreka [IOK
33 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6obIIEHNE 1 1 bubnuotexa [JOK
CHCTEMAaTHU3ALMS 3HAHU N https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TprMeHsITh aKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLICHUU
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh NOHATHSAMM: NApAUIEIBHOCTh M IEPIEHIUKYIAPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugunupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHIATUSIMU: JBYTPAHHBIIN yroJl, TpaHy ABYTPAHHOIO YIJIa,
7.5 peOpo BYrpaHHOrO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKa, IIPaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOI'OTPAHHUKOB (IIMpamujaa, MpusMa,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' IIPAaBWJIBHBIE MHOTOTPAHHMKH, TIPSMbIE M HAaKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

7.11

Crpouth ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEJIOB, BBIIIOJIHSATH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemmartsb 3aaun Ha HaX0XkIEHHUE FEOMETPUUECKUX BETUUYHH 0 00pa3iam
WM aJNropyuTMaM, INPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSHUN MEXKY ABYMsI TOUKAMH, OT TOYKHU 10 IPSMOM, OT TOUKHU J10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

7.14

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUICCKUX BECIIUMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPpUMCHAA U3BCCTHBIC aHAJITUTHYCCKHUC MCETOAbI IIPpH
pPEeHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BBIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnuMpamuga) C OpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOUIEHUS MKy TUIOLIAASIMU MIOBEPXHOCTEH, 00BEMaMU 1MOJOOHBIX

MHOI'OI'PaHHHUKOB

7.15

7.16

7.17

7.18

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LICHTP, OCh U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEelICHUs, €CIU YCIOBUs
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mpoCTEHINe IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPH PEIICHHH CTEPEOMETPUYECKUX

3aga4

7.19

7.20

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCI>'I B IpUPOJAC U
KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC
HpI/IMeHﬂTI) IMOJIYYCHHBIC 3HAHWA Ha IMPAKTHKE: aHAJIM3UPOBATH

pPCAJIbHBIC CUTyaAllUN W TPUMCHSATH H3YUYCHHBIC IMOHATHA B IIPOLIECCE




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

MOKWCKA pEelICHUsI MaTeMaTH4ecKu CGHOPMYITUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBAThH PeabHbIC CUTYallUH Ha S3bIKE T€OMETPHUU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIETH C UCIOJIB30BAaHUEM I'€OMETPUUYECKUX MOHATUN U
TEeopeM, amnmapara anreOpsl, pemaTh MPaKTUISCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH




11 KIIACC

Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 oOpa3yromue MUIUHAPUICCKONH MOBEPXHOCTH, IUIHHJP, KOHHYECKAsS
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 PacnoznaBate Tena BpameHus (HUIUHIDP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccuduimpoBaTh B3aMMHOE PacioioKeHUE CPEphl U IIIOCKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (opMyIT
OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
68 BbluncnsTe COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N3o00paxaTh n3ydaembie GUTYpHI OT PYKH U C MPUMEHEHHEM TTPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoeInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tl
BpaIlICHUS
W3Bnekath, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE MH(POPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[IpumensITh reoMeTprueckue GakThl ISl PEIICHUs] CTEPEOMETPHUSCKHUX
6.12 3a/1a4, MPeAnoiararolinX HECKOJIbKO IIIaroB PEIIeHHUs, €CIIU yCIOBHS

MIPUMEHEHHUSI 3a1aHbI B SBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

6.14

6.15

6.16

BrInmonHsTh I[CI\/JICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHSA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

o0JIamaroT
[TpuMeHSTh MpaBUIIO apasUIeICIHUIICIA TIPU CIIOKCHHH BEKTOPOB

OHepI/IpOBaTL IOHATHUAMU: ACKAPTOBbI KOOPJAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPAMH, CKaJ[dIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPHI

6.17

6.18

6.19

6.20

Haxoauth cymMMy BEKTOpPOB M NMPOMU3BEIAECHHE BEKTOpA HA YUCIIO, YOIl
MEX]Jy BEKTOpaMH, CKaJISIpHOE MPOMU3BEIECHUE, PACKIIA/IbIBaTh BEKTOP

10 IBYM HCKOJUUIMHEAPHBIM BCKTOpaM

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOfI CUCTCMC KOOpAUHAT
Pemarsn HpOCTCfII.HPIC TCOMCTPHUUCCKUE 3ala4Yd Ha IIPUMCHCHHC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemarp 3a7aun Ha A0Ka3aTeIbCTBO MAaTEMAaTHUYECKHUX OTHOILICHUU U
HaXO0XJACHUC I'COMCTPUICCKUX BCIIMYNH 110 06pa3uaM HJIA aJIrOpUTMaMm,

IIPpHUMCHSA HU3BECTHBIC METOAbI npu PCIICHHUN CTaHAAPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
JKWU3HM, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh TOJNIydeHHBIE 3HAHMS HaA IPAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYyallMU U NPHUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIMPOBAHHON MpoOIEeMBl,
MOZECJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TEopeM, ammapara airedpsl, permarb NpaKTHYECKUe 3a/1a4M, CBSI3aHHbIE

C HAXOXKACHUEM I'€OMCTPUICCKUX BCJIINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajulelIbHbIE IIpsSMbIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YroJIl MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNpHbIX Miockocted. [Ipocreiimme mnpocTpaHCTBEHHblE (UIYpBl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajuiCICIumIiCa, IoCTPOCHUC CEUCHUM

7.3

IlepneHIUKYIAPHOCTE NPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
[IPU3HAK NEPHEHAUKYJIAPHOCTH IPSAIMOM M IUIOCKOCTH, TeOpeMa O MpsAMOH
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TIIOCKOCTH, MMPOEKLIUs PUTYPBI HA IIIOCKOCTh. [leprnenaAuKynsipHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX ILUIOCKOCTeH. Teopema o Tpéx

NEpNECHAUKYIIApax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHMKA, BBIITYKJIbIE W
HEBBIMYKJIbIE MHOTOI'PAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipumsma: N-yrompHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MPSAMOYT OJIbHBIN
napajuieJienumne] U ero cBoiucrtBa. [Iupamupma: N-yrosibHas nupaMuja, TpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAs U TIOJIHASI MOBEPXHOCTh MUPAMHU/IbI, IPAaBUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7.5

MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOTO MHOIOTPAHHUKA, NPABWIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUpaMHUAa U PaBUIbHBIN
terpasap, kyo. IlpencraBieHue o MNpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTadp,
nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B INPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,

IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nupaMujaax, napajjicjcnmiic1ax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Bblunciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM pu3Mbl. [ omaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIU

yceuénHoii nupamubl. [Tonstie 06 06béme. OOBEM MHUPaMUIBI, TPU3MBI

1.7

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI
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6.1

6.2

IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

I'eomerpus

Hunuaapudeckas: MOBEPXHOCTh, OOpa3yIONINe UIHHIPHYECKONH MMOBEPXHOCTH,
OCh LWIMHAPUYECKOM moBepxHOCTH. IlunuHap: ocHoBaHuss U OokoBas
IIOBEPXHOCTh, 00pa3yroIas ¥ OCh, IO OOKOBOW U IOJHOH OBEPXHOCTH
Konnueckass moBepXHOCTb, 00pa3yrolye KOHMYECKOW IOBEpPXHOCTH, OCh U
BEpILMHA KOHMYECKON oBepXHOCTH. KOoHyc: OCHOBaHME U BeplIMHA, 00pa3yrolast

U OCh, IUIOM@AAh OOKOBOW H TIONHOW TIOBEPXHOCTH. YCEUEHHBIA KOHYC:

06pa3y}oume M BbBICOTA, OCHOBAHUA U OoKoBas IIOBEPXHOCTH

6.3

6.4

6.5

6.6

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIOMAAb ITOBEPXHOCTH cepbl. BzanmHoe
pacronioskeHre chepbl U IJIOCKOCTH, KacaTedbHas IIOCKOCTh K cdepe, TIomaib
chepnl

H300pakeHre TNl BpallleHHus Ha IJI0CKOCTH. Pa3BEpTka umMHApa U KOHyca
KomOuHaimu Ten BpalleHUuss ¥ MHOTOIPaHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN
okoJ10 cepsl, chepa, BlicaHHAs B MHOTOTPAHHHK, HITU TEJIO BPAIICHUS

[Tonstue 06 00véMme. OcHOBHBIE CBOiicTBa 00BEMOB Tenl. Teopema 00 00BEME
IOpSMOYTOJIBHOTO Tapajuieienunena u ciuenctBus u3 He€. OOBEM muIMHApA,

koHyca. O0BEM 1rapa u rmiomaab cepsl

6.7

I[TonoOupie Tena B  mpocTtpancTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMU

MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenusi nuauHApa (MapauiebHO W TEPHEHANKYISIPHO OCH), CEYEHHUs KOHYyca

(HapaJ'IJ'IeJ'ILHOC OCHOBAHUIO U MMPOXOAAIICC YCPE3 BepH_II/IHy'), CCUCHUS IIapa

6.9

BGKTOp Ha TIIJIOCKOCTU U B IPOCTPAHCTBE. CrnoxxeHrue W BBIYMTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIIJIAaHAapHBIM
BCKTOpaM. HpaBI/IHO Mapajjejenuiicaa. Pemienue 3aaad, CBs3aHHBIX C

IIPUMEHEHNEM NIPAaBUII ACUCTBUI C BEKTOpaMU

6.10

IIpsimoyronpHast cucrtemMa KOOpPAMHAT B NPOCTpaHCTBE. KOOpAWMHATBI BEKTOpA.
[Ipocreiimne 3amaum B KOOpAMHATaX. YIoil Mexay Bekropamu. CkalsgpHoe
MPOU3BE/ICHNE BEKTOPOB. BhIunciaeHue yrioB MeXay NPSIMbIMU U TUIOCKOCTSMH.

KOOp,Z[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIPpU PCHICHUU TCOMCTPHUICCKUX 3aaaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHSTUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, 0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIIUU; POBOJIUTh JOKA3aTENbHbIE PACCYKACHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPU pPeleHUH 331a4, B TOM YHCIe U3 JAPYrHxX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMAYJIO, PallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IETBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl TeTUTeNh U HAaUMEHbIIee
obmree kpaTHoe, aroput™ EBKiHIa pu pemieHnn 3a1a4; 3HaKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMHM CYHUCIICHHS; YMEHHE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

BBIPQKEHUI; YMEHUE ONEepUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECcCHsi,  TeOMETpHYECKas  IpOrpeccus,
OecKOHEYHO yObIBaloOl[asi TeOMETpUYEeCcKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUpPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHUCII0, COMNPSIKEHHBIE KOMIUIEKCHBIE YUCIA, MOIYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCe
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue NeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBaTh MOHATUAMM: MaTtpuma 2x2 u 3x3, omnpeaenuTelb

MaTpHUIIbl, T€OMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHue onepupoBaTh NOHATUSAMHU: pallMOHAIbHBIE, HPPALIMOHAIIBHEIE,
NoKa3aTeJbHble, CTENIEHHBIE, JIorapu(MudecKre, TPUrOHOMETPUYECKHe
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBbI; YMEHHE OIIepUpPOBaTh
MOHATUSAMU: TOXJIECTBO, TOKIECTBEHHOE IIPeo0pa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUHM W HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMETpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM QyHKIIUH, HAUOOJBIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpHUECKUil 1 (PU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbI HMHTErpall; YMEHHE HaxXOJuUThb acUMMOTOTHI TIpaduka
(YHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC SJIEMEHTAPHBIX

(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJIHYIO JUIS HCCIIEIOBAHUS




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

(GyHKUIMH, HAXOAUTh HAUMOOJbIINE U HAMMEHbIINE 3HaYeHUs (PYHKIMIL;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOM3BOAHYIO Ul HAX 0K ICHUS
HAaWIYy4Illero peHleHus] B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-
HKOHOMHYECKUX U (PU3UYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ momMomp0 UHTErpaia; NPUBOAUTH PUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUI

YMeHue onepupoBaTth NOHATHAMH: Tpaduk (QYHKIUH, oOpaTHas
GbyHKIMSA, KOMIO3UIUS (QYHKIHUN, TUHEHHAs (YHKIUS, KBaIpaTHIHAS
byHKIHS, panoHaIbHas byHKIMS, CTElEeHHAas byHKIHS,
TpUTOHOMETpHUYECKHe (YHKIUU, OOpaTHBIE TPUTOHOMETPUUCCKUE
GyHKIIMK, TOKa3aTelbHas W Jorapupmuueckas (QyHKIHH, yMEHHUE
CTPOUTHh TpadUKH M3YyYCHHBIX (YHKIIHH, BBITOJHSITH MpeoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPa(UKH ISl H3yYCHHUS MTPOIIECCOB
Y 3aBUCUMOCTEH, P PEIICHUU 33/1a4 U3 JAPYTrUX yIeOHBIX PEIMETOB
W 3aJa4 U3 PeaJbHOW JKU3HHW; BBIpaXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEX/Ty BEJIMYNHAMHU; MCIIOIH30BaTh CBOWCTBA U TpapuKu (HYHKIIUN ISt
pelIeHrs ypaBHEHUH, HEPaBEHCTB U 33J1a4 C TapaMeTpaMu; H300paxkarh
Ha KOOPJIMHATHOW TIUJIOCKOCTH MHOXECTBa pEIIEHUH ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3aJ]aui U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJONOA00HOCTh PE3YJIbTATOB; YMEHHE MOJEIMPOBAThH
pealbHBIE CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATD MOJTYYSHHBIH pe3yabTat

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HanOoJIbIlllee ¥ HAaWMEHBIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,

CTAaHAApPTHOC OTKJIIOHCHUC YUCIIOBOI'O Ha6opa; YMCHHUC H3BJICKATD,




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

WHTEPIPETUPOBaTh HH(OPMALINIO, TPEICTABICHHYIO B TabiIulax, Ha
auarpammax, rpadukax, OTpaKaronlyro CBONCTBA pealbHBIX MPOIIECCOB
U SBICHUH; NPEICTaBISATh HHPOPMAIMIO C IOMOMIbIO TabIUIl U
UarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadUyuecKd HCCIENOBAaTh COBMECTHBIC HAONIOACHHUS C MOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
coObITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHS, YMEHUE BBIYHCIATH
BEPOSATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; MPUMEHSTh
(OpMYIIBI CIOXKEHUS U YMHOKCHHSI BEPOSTHOCTEH, (OPMYITy TOJIHOM
BepOATHOCTH, ¢opmyny bepHymin, koMOuHATOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOSATHOCTH PEATBHBIX COOBITHI; YMCHHE
ONEepUPOBATh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MAaTEMaTHYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeiieNieHuii; YMEHHME HCIOJb30BaTh CBOMCTBA  W3YYEHHBIX
pacrnpeneneHuid A peleHus 3aa4; 3HaKOMCTBO € MOHATHSIMU: 3aKOH
OOJBIIIUX YHCEN, METOJbl BBHIOOPOYHBIX UCCIICIOBAHUM;, YyMEHHE
MPUBOJUTh TPHUMEPHl TMPOSBICHUS 3aKOHa OONBIIMX YHCET B
MPUPOJHBIX ¥ OOIIECTBEHHBIX SIBIICHUAX; YMEHHE OINEpPUPOBATH
MOHATUAMM: COYETAHHE, NEPECTAHOBKA, YHUCIO COYETAHWUM, YUCIIO
nepecTaHoBoK; OuHOM HploTOHA; yMEHHE TPUMEHSATh KOMOMHATOPHEIE
(hakThl ¥ paccyXIeHUusl sl pelleHus 3a7a4; OlEHUBATh BEPOATHOCTH
peanbHBIX COOBITUH; COCTABJISITH BEPOATHOCTHYIO MOJAEIh U

UHTEPIPETHUPOBATH NOIYUECHHBIH pe3ybTaT

YMeHue onepupoBaTh TMOHATHUAMU: TOYKa, IpsMas, IIJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIia, IUIOCKUH Yrod,
JBYTPaHHBIN yroj, TPEXTPAHHBIM YToJ, CKpELIUBAIOIIMECs NpsSMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY

IIIOCKOCTAMHU, PACCTOSAHHUE OT TOYKHU A0 IIJIOCKOCTHU, paACCTOAHHUE MCKIY




Kon

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMU; YMEHHUE HCIOJIb30BaTh
IpU pELICHUH 3a7ad H3y4YeHHbIE (DaKThl U TEOPEMBI IUIAHUMETPHUH;
YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C IOMOUIbI0 I'€OMETPUYECKUX IMOHATUH U

BCJIMYMH, PCIIATh CBA3aHHBIC C HUMH IMPAKTHYCCKUEC 3aaa4n

10

11

YMeHue oneprupoBaTh MOHITUAMHE: TUIOMIAAb PUTYPhI, 00BEM GUTYDBI,
MHOTI'OrpaHHUK, HpaBI/IHLHbe/'I MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKaA,
Ky0, Mapajuiefienumes, npu3Ma, mupaMuaa, Gurypa ¥ MOBEPXHOCTb
BpallICHUs, IUIUHJP, KOHYC, IIap, cdepa, miomanab cGepsl, TUIoNaIb
MOBEPXHOCTU MHUPAMHUIBI, MPU3MbI, KOHYCa, IUIHHIPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TapaJUIeIIENUIlea, MTUPAMUIBI, IPU3MBbI, UIAHAPA,
KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEYCHUS] KOHYCA U IWIHHAPA,
napajuielibHble OCH WJIM OCHOBAaHWIO, CCUCHME IIApa, IUIOCKOCTb,
Kacaromascs chepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHHE
MHOT'OTpaHHUKA, ©300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TTIOBEPXHOCTH
BpAIICHUS,, WX CCUCHHS, B TOM YHCIE C IOMOIIBIO 3IICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSTENILHO (HOPMYJTHPOBATH OINPEACICHUST H3ydaeMbIX (GHUTYP,
BBIJIBUTaTh THUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'€OMETPHUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM OIPOBEpPrarb HX; yMEHHE IPOBOAUTH
kinaccuukanuoo (GUryp TO pa3M4YHBIM TPU3HAKAM, BBIMOJIHATH

HCO6XO)II/IMI)IG JOMMOJIHUTCIIbHBIC TTIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: [IBIDKEHHE B TPOCTPAHCTBE,
napajuieJIbHbII IEPEeHOC, CUMMETPHS Ha MIIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOM00MS, TOMOOHBIE (QUTYPHI, yMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKTypE; MCIIOIH30BATh TEOMETPHUUYECKHUE OTHOIICHUS
MpU pElIeHUH 3a/1a4; HaXOAUTh N€OMETPUUYECKHE BEIMYMHBI (JJIMHA,
yroi, miomaab, o0bEM) MpU pEIIeHUuH 3anad U3 JPYruX y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, yrOJI, TUIOMIaab, O0BEM, TUIOMAAL MMOBEPXHOCTH),
WCIIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO

MOBEPXHOCTH IHUPAMHU/IbI, IPU3MBbI, KOHYCa, IWINHAPA, TUIOIaAb chepbl;




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuiesenuesa, MTUupaMuibl, PU3MBbI,
IWIMHIpPA, KOHYCa, Iapa; YMEHHE HaXOAWTh OTHOIICHHE O0BEMOB

MOI00HBIX PUTyp

12

VYMmenune OIICPUPOBATDH INOHATHUAMMU: IpAMOYTOJIbHAsA cucrema
KOOpAuHAaT, BCKTOP, KOOPAWUHATHI TOUKHU, KOOPAUHATBHI BEKTOPA, CyMMa
BCKTOPOB, IMMPOU3BCACHUEC BEKTOpAa Ha YHMCJIO, Pa3JIOKCHHUE BEKTOpPA I10
6a3I/ICY, CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YI'OJI
MCKAY BCKTOpaMHU, YMCHHUE HUCIIOJIB30BAaTh BGKTOpHBIﬁ u
KOOpI{I/IHaTHI)H\/JI MCTOA MJIA PCIICHHA ICOMCTPHYCCKUX 3aJad M 3aJaqd

APpyrux y‘le6HHX npeaMETOB

13

YMeHue BbIOMpaTh NOAXOJAINIMM METOJ JJIs peUIeHMs 3a/layi;
[IOHMMAaHWE 3HAYUMOCTH MaTEMaTHUKM B HW3YYEHUU NPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U SIBICHMUH; YMEHHUE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTMKU B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Hucna u BIYUCIICHUS
11 Hatypanbhble u nensle uncia. Ilpu3Haku AeIMMOCTH LEINbIX Yucel
19 Panmonanbhple  uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOIUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATYpaJIbHOU cTeneHu. [leiicTBus ¢ apudmMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CaoiicTBa cTeneHu
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBHTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCICHNUS, IPABUIIa OKPYTJICHHS], IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 [TpeobpazoBaHue BhIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOGHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHbele HEpaBeHCTBA
2.7 IToka3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




Kon

IIpoBepsiemMblii 3JIEeMEHT COJEPKAHUS

3 OyHKIUH U TpapuKH
31 @Oynkims, crnocods! 3axanus ¢yHkuuu. ['padux GyHkuuu. Bzaumao oOpaTHbIe
' dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompeneiaeHuss U MHOXeCTBO 3HadeHuil ¢(yHkuuu. Hymu dyHkuuu.
3.9 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamOomblnee u HavMeHblee 3HAUY€HUE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB Qyakmmit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[Ipumenenune npou3BOJHON K HCCIENOBAaHUIO (PYHKUIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHns (PyHKIMN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu




Kon

IIpoBepsiemMblii 3JIEeMEHT COJEPKAHUS

7.4
7.5

Tena u IMMOBCPXHOCTHU BpaAllICHUA

Koopaunats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






