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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 TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIAICHUE KIIOYEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTBIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOM SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHS YUaIINXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHON HAIIPaBIEHHOCTH, TAK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUMHBIX OCHOB FT€OMETPUU U TTOCTPOCHUU IETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3zoBaHus  JedcTBUTENbHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dopMupoBaHus y OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMUSI, CBA3aHHbBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmKeHHe LenM OCBOCHHS MPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXAIOIIUM 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 4YepTeXax, MOJENIIX M B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

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

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QITOPUTMAMH  PEIIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUN, KPUTUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyalUsX U MPU U3YUYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH IMOJYYECHHBIE PE3YyJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a NPOBOAMUTCS C OMOPOM HaA HAISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIIMCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPSMOM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHMMETPHUH B MUPaMUIaX, HapaJUIeIENuIe1ax, MPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH MNPABUIBHOM NHPAaMUIIBI, 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

HunuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue LUJINHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
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 pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

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 €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteitmme 3amaum B
KOOpAMHATaX. YTol Mekay Bekropamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHCHHE MaTeMAaTHYeCKHX 3HAHWKM IS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM TO3HAHHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCanoweeo  mMupa;,  NpUMeHeHue  102U4eCcKUx,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeNeCHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIA  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

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



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHus y4eOHOM 3adaun (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 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 MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSTEIIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJEH, HAIICJICHHbIC HA MIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  PEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHHUMATh 1EeJb COBMECTHOU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«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(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHusT MaTeMaTUYECKOH 3a1auu;

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

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBSICHSITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX I[PU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yIJa; JMHEMHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NMpaMuaa; NpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh NOHATUSAMHU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMUCS MPSAMBIMH, MEXIYy MNOPSIMOA M IIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

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

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTh TpUMEPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
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 CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucisate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEH  Tel  BpallleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAISIMUA TMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEII.

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

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



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

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHCTBUS  CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIa1at0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OmneprpoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, Yrojl MEXay
BEKTOPAMH, CKAJIIPHOE MTPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3amaBath IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
MPENOJIarafoIIuX HECKOJIBKO MIAr0B PEIIECHUS, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

Pemarp mpocreiinime reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0OKa3aTENbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTHUeCKd CHOPMYIHPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IOCTPOCHHBIE MOJCTH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapaTa aareOpsl; pemarhb
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 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 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [{OK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYribl MeXAy NPSAMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/Lc209e37
bubnuoreka [IOK
> Mrororpartitici 1 L https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o L https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ' P T https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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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
bu6mmoreka [IOK
! Tena ppauteris 12 https://m.edso0.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
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, TII0CKOCTh, MPOCTPAHCTBO.
1 Hp aBI/m’a 1300 axce’}mls){ HZp HCYHKaX: bubmmorexa [JOK
p p . pucy ' https://m.edsoo.ru/aecc77cd
M300paXeHUS IOCKOCTEH, MapauieIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, bubnnoreka [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsTus: nepecekarommecs IOCKOCTH, bubnuorexa [JOK
NepeceKaromnrecs npsamas u miocKocTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha bubmorexa HOK
p p https://m.edso00.ru/a63959ed
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepPTekKax
HauanbHbie cBeienns o Kyoe U mupamuie
5 WX Pa3BEPTKU U MOJICIIN geqemmp ’ 1 bubmmorexa [JOK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U mupaMu/e,
6 ux pa3BépTku U Moaenu. CeueHns 1 bubmmorexa [IOK
paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
bu6mmoreka [IOK
7 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 1

CICACTBUA N3 HUX

https://m.edsoo.ru/Occ5céfe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

bubmuoreka [JOK

8 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U
p p P p https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOSHUH
9 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U Eubmorexa ITOK
p PHH: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U bubmnorexa [IOK
p pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnoioskeHHe MPSIMbIX B
11 IIPOCTPAHCTBE: [EPECEKAFOIINECS Bubmorexa ITOK
pocTp - 1ep B ’ https://m.eds00.ru/1a2520f6
napajuieJIbHbIC ¥ CKPEIIUBAIOIIUECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIeJIbHBIE IIPSIMBIE B bubnuorexa [JOK
MPOCTPAHCTBE; NAPALICIIbHOCTh TPEX https://m.edso00.ru/93ad36b3
MIPSMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpancTBe: [lapaaaenbHOCTh IPSAMON U bubmorexa [TOK
pocip - ap P https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHA bubmorexa [IOK
P p https://m.edsoo.ru/9f4071b9
15 VYron Mexay nOpsIMBIMH B IPOCTPAHCTBE bubmmorexa LHOK
Ay 1p pocip https://m.edsoo.ru/fe733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa LOK
Ay TP pocip https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK

napaJiyiCJIbHBIC IIJIOCKOCTHU

https://m.edsoo.ru/2e18f255
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bubmuorexa [JOK

18 Cgoit i
BOIICTBa MapaljIeNIbHBIX MJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE (PUTYPBI
19 Hf IJIOCKOCTH: IT)eT Za KyO b bubmmorexa LIOK
- TETPEAD YD, https://m.eds00.ru/4a28dc02
napasuiesienumnesa
. bubnmoreka [JOK
20 Hoctpoere cetterrii hittps://m.eds00.ru/1d434d0f
bubmuoreka [JOK
21 I1 i
OCTpOSHHE CeHeHuT https://m.edsoo.ru/ec26fe5d
Kontponbnas padota nmo teme "[Ipsmbie
22 IJIOCKOCTH B IIPOCTPAHCTBE bubmmorexa LOK
poctp ] . https://m.edsoo.ru/9a0a9%e56
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
[lepneHUKyYISAPHOCTD NPSIMOM U IUIOCKOCTH:
23 ne pneH HI/IK yml pHLIe i ;Ifdble B bubmmorexa LOK
PHCH/MIEYIED P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsimMble napasienbHble U bubnuoreka [IOK
MEPIEHUKYISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubnuoreka [IOK
NEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHNKyJIIpHOCTH IPSIMOU U bubnnorexka [JOK
IJI0CKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHMKyIIpHOCTH MPSIMOU U bubnuoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsAMOil NepHIEHAUKYIAPHON bubnuorexa [IOK
IIJIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o npssMON NepHIEHAUKYISIPHON bubnnoreka [JOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745f8
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TeopeMa 0 npsAMON NEepIEHIUKYISIPHON

bubmuoreka [JOK

30
IIJIOCKOCTH https://m.edso00.ru/7d18834b
[MeprieHIUKYISIp M HAKIIOHHBIC: PACCTOSTHUE
31 oT EO‘-IKI/I oynnl())CKocm aCCTOSII)HI/Ie oT bubmmorexa LIOK
i P https://m.eds00.ru/33¢477d3
MPSIMOM JI0 TIIOCKOCTH
[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE
32 oT iornm Oyl'IJ'II())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [TOK
. A P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIIOCKOCTH
[lepieHIuKyNSp M HAKIOHHBIE: PACCTOSTHUE
33 oT iO‘IKI/I OyHHzCKOCTH aCCTO;I;)HI/Ie oT bubmmorexa LOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 710 TIOCKOCTH
[TeprieHIUKYISIp M HAKIIOHHBIC: PACCTOSTHUE
34 oT I;quH OyHJII())CKOCTI/I aCCTO§II)HI/Ie oT bubmmorexa LOK
A P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJl MEXKIY MIPAMOi bubnnoreka [JOK
U IJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroi bubnnorexka [JOK
JBYTPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepnieHIUKYISIPHOCTD MIOCKOCTEH: TPU3HAK bubnunorexa [JOK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHuKyISApPHOCTD IIJIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
. bubnmuotexa [JOK
41 Teopema o0 TpEX nepHeHANKYIApax

https://m.edsoo.ru/e4972cdc
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bubmuorexa [JOK

42 Teopema o TpEX mepreH HKyJIspax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepHeHANKYIApax bubmorexa LHOK
https://m.eds00.ru/9f246736

KonTponbhas pabota no Temam

44 "IlepnieHAUKYIAPHOCTD IPSIMBIX U bubnnoreka [HOK
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U https://m.edsoo.ru/5h971ef3
miockocTsamMu"”
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE

45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIIIYKJIbIE U bubnuorexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0o.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yronpHas npu3Ma; TpaHu U

46 OCHOBAaHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs bubnuorexa [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenumnen, npaMOyroJIbHBIN bubnuoteka [JOK
napajulelIenuIe U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuga: N-yroapHas NUpaMua, TpaHu U

48 OCHOBaHME MUPAMHUJIbI; OOKOBAs U TIOJIHAS bubnmnorexa [JOK
ITOBEPXHOCTh IMUPAMHU/IbI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yCeu€HHas nupaMuaa
[IpaBuUNbHBIE MHOTOIPAHHUKU: TOHATHE
MPaBUILHOTO MHOTOT'PAHHUKA; TTPaBUIIbHAS

bubmuorexa [JOK
49 MpU3Ma ¥ MpaBWIbHAS TUPAMHUJIA;

MpaBHJIbHAS TPEYTOJbHAS MUPAMUIA U
MIpaBWIbHBIN TeTpadip; KyO

https://m.edsoo0.ru/074c8865
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IIpencrasnenue o MpaBUIbHBIX

50 MHOTOTpaHHUKAX: OKTa3p, NOACKA P U bubmmorexa [JOK
https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CuMMeTpus B POCTPAHCTBE: CHMMETPUS
OTHOCUTENILHO TOYKH, MPSMOH, MIOCKOCTH.
o1 DneMEeHThl CUMMETPUU B IUpaMuax, bubmmorexa [JOK
https://m.edsoo.ru/b9e777d9
napajuiesienuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
52 Brrunciienne 31eMEeHTOB MHOTOTPaHHUKOB: bubnnoreka [JOK
pEOpa, MuaroHaH, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TIOIIA bubnnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABIIbHOMN MUPaMUBbI, bubnnoreka [JOK
TeopeMa o oI OOKOBOI MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOW MUPAMUIBI
55 KonrtponbHas pabora no Teme bubnnoreka [JOK
"MHororpanHukKu" https://m.edso00.ru/a95f5c04
N bubnuotexa [JOK
% Honsrne 06 0onéme https://m.edso0.ru/7ad0020b
" bubnuoteka [JOK
> O0bEM mupamie! https://m.eds00.ru/235171b3
" bubnmoreka [JOK
>8 OOBEM mHpaMi htps://m.edsoo.ru/f47dfefd
59 OOBEM TUPAMHU/TBI bubmorexa [JOK

https://m.edso0.ru/79¢10312



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312

bubmuorexa [JOK

60 Ob1EM mupamu! 1 https://m.edsoo.ru/2faadc3f
. bu6mmoreka [IOK
61 O6HEm mpusMbI 1 https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 O61Em npusMbI 1 https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 O61Em npusMbI 1 https://m.edsoo.ru/482d3f51
KonrtponsHas padora o reme "OO0bEMBI bubnuoreka [IOK
64 1
MHOTOTpaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHHUE, 0000IEHNE CHCTEMATH3ALIHS
65 sgaHuii. [loctpoeHue ceyeHunii B 1 bubnmorexa LOK
' R https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHWil. BbIUnciIeHue paccTOSIHUN: MEXITY
66 BYMS TOYKAMHU, OT TOYKH O IIPSIMOM, OT 1 bubnmorexa LHOK
ABY ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUTIOCKOCTH, MEXTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
bu6mmoreka [IOK
67 " 1
TOTOBAs KOHTPONLHAA padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIINS
3HaHui. Beruncinenme yrios: Mex
68 CKPELINBAIOIINMUCSI HYZMLIMI/I Mf)l}(] 1 Bubmorexa ITOK
p IHV Hl p ’ Y https://m.eds00.ru/56765e8b
MPSIMO U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEKY TUIOCKOCTAMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne i/m Tema ypoka Konrpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, JuameTp; 1 bubnnoreka [HOK
IIJIOIA b TIOBEPXHOCTH ChEphI https://m.edso00.ru/0341bc2b
B3aumnoe pacrnionoxenue chepsl 1

bu6mmorexa [IOK
2 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomanb chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubnnoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnnoreka [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU

WJIMHJIP: OCHOBAHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB 00pa3yrolas 1 och,; 1 bubmmorexa [IOK
p ’ li o . ’ https://m.eds00.ru/188f6216
iona b 60KOBOW U MOJIHON MOBEPXHOCTU
N3006paxkeHne NUINHAPA HA TIIOCKOCTH.

5 Pa3Béprka nununapa. CeueHus QWINHAPA 1 bubnnorexka [JOK
(MJI0CKOCTHI0, MapasIeIbHON WK https://m.edso0.ru/016e25¢eb
MEPIECHIUKYISIPHON OCH LIMIUH/PA)

Konunueckast HoBepxHOCThL, 00pa3yromue
. P PASYIO bubnuorexa [JOK
7 KOHUYECKOM MOBEPXHOCTHU, OCh U BEPIIIMHA 1

KOHHYECKOM MMOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue U BepIIKHA,

8 obpas ast ¥ OCh; TUIOIIAb OOKOBOU U bubmmorexa [JOK
PasyIott > IUIOTHAA https://m.eds00.ru/897dd3b2
MOJTHOW TIOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBa}i/I/ISI u goxifaﬁ bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
IIOBEPXHOCTh
N300pakeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHOW OCHOBAHHUIO bubmmorexa [JOK
> 1ap y ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

11 KomOunanus ten BpamieHus u bubnnoreka [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIH OKOJIO

12 cdepsl; cdepa, BUcaHHAs B bubmorexa LHOK

PEI, COCPd, https://m.eds00.ru/0b136158
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS
13 [TonsiTue 06 06BéMe. OCHOBHBIEC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubnuoteka [JOK
14 06
POM IHIHRIPa, XOHYCa https://m.eds00.ru/5513d87b
bu6mmoreka [IOK
15 &
OGbEM Liapa  IwIoWAzb Cheph https://m.eds00.ru/d189bde2
[TogoOHEbIe TeNa B MPOCTPAHCTBE.
16 CooTHOIIeHNS MEXAY TUIOMIAaAIMKA bubmorexa [TOK
N "y https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
17 KonTponbhas pabora no temam "Tena bubnuorexa [IOK

Bpaienus" u "O6beMsl Ten"

https://m.edsoo.ru/4a33a8ab
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bubmuorexa [JOK

18 B
€KTOp Ha MJIOCKOCTU U B POCTPAHCTBE httos://m.edsoo.ru/5caefclb
19 Crno>keHue ¥ BRIYNTAHHE BEKTOPOB bubmorexa LHOK
P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTopa 1o Tpém
21 HEKOMILUTaHapHBIM BekTopam. [IpaBuio bubmorexa LHOK
P pam- =P https://m.edsoo.ru/a28fd74e
napajuiesienumneaa
Pemenuie 3aa4, CBI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmorexa LHOK
P P s https://m.edso0.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METOX ITPU bubnnorexa [HOK
peLICHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOPAHHAT B
24 I} pOCT ZI;ICTBG Koopaunatst BP;IIICTO a bubmmorexa [JOK
POCTPE] FTooPA pa. https://m.eds00.ru/48db7058
[Ipocreiimme 3amaun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOE bubnmnoreka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienne yrioB Mexay NpsSMbIMA U bubnuoteka [JOK
26
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota o Teme "BekTopsl u bubnunorexa [JOK
KOOPJMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1
08 cucreMaru3anus 3HaHuii. OCHOBHbIE bubmuoreka [IOK

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH

https://m.edsoo.ru/1780ba5d
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[ToBTOpeHUE, 0600IICHNE 1
cucreMaTusanus 3Haguii. OCHOBHEBIE

bubmuoreka [JOK

29 1
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IUIAHUMETPUHU
[ToBTOpEeHUE, 06001ICHNE 1
30 CUCTEMaTHU3aIlusl 3HaHUH. 3a1aun 1 bubmoreia OK
’ https://m.edsoo.ru/7491efe0
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHUE, 06001ICHNE 1
31 cHcTeMaTH3aIs 3HaHu|. 3aqaun 1 bubmmorexa [IOK
’ https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1
32 cucrtemaTusanus 3HaHuil. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmuorexa [JOK
33 4 0 1
TOTOBA KOHTPOIBHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 06001IeHNE 1 1 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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