MUHUCTEPCTBO IPOCBEIIEHUS
POCCHMCKOM ®EJEPALINHA ,_
Munncrepcrso 06pazoBanus H MOJIOAEKHON NOAHTHKH CBepaIoBCKOi
obnactn
YupagsJenne o6pazoBaHusi AIMHHHCTPAUHH
CrlcepTcKOro ropoacKkoro okpyra
Mynuuunansioe aBToHoMHOE 061€06pa3oBaTeIbHOE YUpexkIeHHe
«Cpennsisi o6meobpa3soBarenbHas mkoaa Ne 10»

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
PykoBogurens IIIMO 3amecTuTens nUpekTopa  JIMPEKTOp IIKOJBI
/ﬂﬁ/ o YBP Ze
Kyiikosa C.JI. %&Waq J3r06a O.B.
e ! Cupamatin. T o400l
PABOYASI ITPOTPAMMA
(ID 4602199)

y4eGHoro npeamera «I'eomerpusi. Bazosblii ypoBenb»

Juist obyqaromuxest 10-11 xmaccos

a.B.Cenenbunxoso 2024



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcsas 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyJapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAapTa  CPEIHEro  OOIIEro
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBISIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIMI POCCUUCKOTO 00Opa3oBaHUS.
Peanuzanus IPOrpaMMBbl o0ecreynBaer OBJIaJICHUE KIIFOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HEMIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO03HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca T€OMETpUM Ha YpOBHE CpEAHEro OoOIero
oOpa3oBaHus OOYCJIOBJICHA TMPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopMupoBaHus (QYHKIHOHAIHLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JPYruxX Y4YeOHBbIX JAucCUMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUYECKUX aOCTPaKIUi, COOTHOIIEHUH PEATbHOTO M HJI€aJbHOrO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCKOM HayKoW SBICEHMM U MPOILIECCOB
pEaNbHOTO MUpPA, MECTE TEOMETPHUH B CUCTEME HayK M POJIM MaTEMaTUYECKOTO
MOJICTUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TIPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YyYaIIUXCS, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afjanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAaeT BO3MOXHOCTh H3yUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOU HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHne, GOpMUPYEMOE MPU U3YUCHHH OO0YJaroNIuMUCS
MOHATUMHBIX OCHOB TEOMETPUM U TIOCTPOCHHHM IETIOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIBUTaTh H
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCA TPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLMAIBHOrO ObITHS, (popMma
OTpPaXKCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYAOBOM NEATEIBHOCTH,
SBJISICTCSI OMHUM M3 MPOGECCHOHANIBHO BaXKHBIX KAa4ECTB, TIOITOMY aKTyajbHa
3ajaya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHHSI — CYIIIECTBEHHOTO KOMIIOHCHTAa B
MOITOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSM.
Ilens ocBoeHMs mporpaMMbl yuyeOHOTo Kypca «l'eoMerpus» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOydJarommxcss 4epe3  oOecleuyeHue  BO3MOXKHOCTH  NMPUOOPETCHUS U
UCIIOJIb30BaHKUS CHCTEMAaTHYECKHX TEOMETPHUCCKMX 3HAHWA W JICHCTBU,
cnermuUYHBIX ~ TCOMETPUH, BO3MOXHOCTH  YCIICITHOTO  TPOJOJKCHUS
oOpa3oBaHUsS 10 CHEIMUATBHOCTSIM, HE CBSA3aHHBIM C  NPUKIATHBIM
UCII0JIb30BAaHUEM T€OMETPHH.
[Iporpamma 1o TeoMeTpuun Ha 0a30BOM YpOBHE TpeIHA3HAYCHA IS
oOydJaroImmMXcs CpeaHeld IIKOJbI, HE  HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00Imiero obOpa3oBaHus. Takum o0pasom,
oOyJaroruecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHYCCKUE
YMEHHUSI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUM U HEOOXOAUMbIE ISl )KU3HH B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTH HM3Yy4UUTb
reoOMeTpHI0 OoJiee TIIyOOKO, €CJIM B JIaJIbHEHUIIIeM BO3HUKHET HEOOXOIUMOCTD B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHOM 1eITeTbHOCTH.
JlocTkeHue 1enu OCBOSHHUS IMPOTpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUSA Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:
e (opmupoBaHHEe TpEACTABICHHUS O TEOMETPUM KaK YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHEe TIPEACTABICHHS] O MHOTOTPAHHUKAX U TeJlaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENISAX, TO3BOJISIOMINUX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmMeHHs paclo3HaBaThb Ha 4YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJCHWE METOJIaMH pCEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha

N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHHe yMeEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMHU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE aNTOPUTMAMHU pEIIEHUS OCHOBHBIX THIOB  3a/ad;

dbopMHupOBaHWE YMEHHS TPOBOIUTH HECIOXKHBIE JOKA3aTEIbHBIC



paccyKIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  HUHTEJUICKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaromuxcs, IMO3HABATEIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PaMOTHOCTH,  peJeBaHTHOM
FEOMETPUM: YyMEHUE pPaClo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
FEOMETPUM M  CO37]aBaTh T'E€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKUN ammapar [Js pelieHusT MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBaTH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTAThI.

OTAMYUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHUE B KYpPC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajJad, peIlaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONMpEACIEHHBIM 00pa3oM OopraHW30BaHHas padboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET NPOTEKAaHUE UHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET
K JlaJIbHEUILIEMY U3YUEHHIO MTPEIMETA.

[Ipenmnourenue oTAa&TCcsl HATMSAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHs,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-NIPAKTUYECKON  JIEATENIbHOCTH.  Pa3BUTHE  NIPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YyYalluxcsi B Kypc€ CTEPEOMETPUU IPOBOIUTCA 3a CUET
pelIeHusl 3a7ad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3ajJad Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C ONOPOM Ha HATJIAIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HArJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpunm» B 10-11
Kiaccax: «MHororpaHHukn», «lIpsMble U IIIOCKOCTH B MPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO | 110 TOJjaM OOYy4eHHs Ha YPOBHE CpeTHEro 001Iero o0pa3oBaHus.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pabodeil TpOorpaMMmbl, paCHpEeACIEHHBIM 10 ToJlaM OOydYeHHs,
CTPYKTYPHPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TEOMETPUYECCKUMU
MOHSATUSMU U HABBIKAMU OCYIIECTBIISIIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO,
C CcoOJoIeHUEM TMPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayosnss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a jBa rojga ooyuenus - 102 yueOHbIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpEOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJibHble W CKpeluBaroumecs mnpsamble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: MAPAJUIEIBHBIE IMPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPaUIEIbHOCTh NMPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTed. [lpocreiimmne mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenune; MocCTpOeHUEe CeYSHHIA.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IPSMOM M IUIOCKOCTH, TEOpemMa O IMpsAMOM
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOSIHHE OT MPSMOM 1O TUIOCKOCTH, TPOEKIHs (UTYyphl Ha IUIOCKOCTH.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIIYKJIBIC M HEBBIIYKJIBIC MHOTOI'PDAHHUKH; pa3BEPTKA MHOIOTPaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; TIpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJBHBIM TMapajUlelieIMNE] W €ro CBOMCTBA.
[Tupamuna: n-yronpHas TupamMuaa, TPaHA U OCHOBaHHWE MHUPAMUJBI; OOKOBast U
MOJHAss TOBEPXHOCTh NUPAaMHbI, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OnemMeHThl Npu3Mbl U nUpaMmuiabl. [IpaBUiIbHBIE MHOTIOIPDAaHHHUKHU: TOHATHE
MMPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHASL TPEYrojibHasi MOHUpaMuga MW MOPaBWIBHBIM  TeTpadnp; KyoO.
IIpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadp, HOOACKAdIP H
nkocasap. CeyeHus MpU3Mbl U IMPAMUIBIL.



CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CUMMETPUM B NHUPAMUAAX, [apAJIIEICIUIIEIaX,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U MMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU MPABUIBHOM MHPAMUIBI,
TeopemMa O IUomaAu yceuéHHoW mnupamuabl. [loHstue 006 00BEMe. OOBEM
nUpaMubl, IPU3MBI.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIMAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh HWJIUHAPUYECKON MOBEPXHOCTU. [[unuHIp: OocHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpa3yroImas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yoIIre KOHUIYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHOCTU. KOHyC: OCHOBaHWE M  BEpIIMHA,
oOpasyroriass ¥ OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3ylolye U BBICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AHAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonokeHue cdepsl M INIOCKOCTH; KacaTelbHas IIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOunHauu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKOJIO cdepbl; cdepa, BIuUcaHHAS B MHOTOTPAHHUK, WU TEJO
BpAIICHHUS.

[Tonsitne 06 o0BéMe. OcHOBHBIC CBOWCTBa 00BEMOB Tein. Teopema 00
00BEéME TPSIMOYTOJIBHOTO Tapajulelienueaa W cieacTBus u3 He€. O0béM
UIMHIpa, Konyca. O0BbEM mapa u 1iomass chepel.

[TogoOHple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.



CeueHuss nuauHApa (MapauiebHO W MEPHEHAUKYJISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOE OCHOBAaHUIO U MPOXOJSLIEe 4Yepe3 BEPIUUHY), CEUCHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHME W BBIYMTAHUE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4YHCIO. PasiokeHue BeKTOpa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimue
3a/laud B KOOpJAMHATax. YToi Mexay BekTopaMu. CKalsIpHOE IPOU3BEIACHUE
BEKTOPOB. BbluuciaeHue yriaoB MeXAy MNOpSAMbBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI TPOTrpaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIEeCTBa, MPe/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TpakKJaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHl W TIp.),
yMEHUEM B3aUMOJIEHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBIO ~ POCCHMCKONM  TPaXKIAaHCKOW  UJAECHTUYHOCTH,
YBaYXEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCHUHCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO JTHX JIOCTHKEHUH B APYyrux
HayKax, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM JTyXOBHBIX [IEHHOCTE POCCHIICKOTO HaApoJIa;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHUW HayKu H
JESTENbHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOWYHUBOTO OYIYIIETO.

JcTeTHYecKOoe BOCIIUTAHNE:

ACTETHYECKUM OTHOIIEHHEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBHIO yMEHHUS MPUMEHSATh MaTeMaTHUYCCKHE 3HAHHUS B
WHTEpecax 3JI0poBoro u 0Oe3omacHOro o0pa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIIGHHWSI K CBOEMY 3JIOPOBBIO (3710pOBO€ IMTaHHME, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsipHas Pu3HUecKas akTHBHOCTB); (PU3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHSIX CIIOPTHBHO-03/I0POBUTEIIHHOM
NEATeITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOyieM; OpUEHTaluuMed Ha TNPUMEHEHHME MaTeMaTUYeCKUX 3HaHUM IS
pelIeHus 3a/1a4 B 00JIACTH OKPY’KaIOIIeH Cpelibl, TIIaHUPOBAaHUS MOCTYIKOB U
OILICHKHU MX BO3MOJKHBIX MOCJEICTBHI Il OKPY>KAIOIIEH Cpeibl.

ILleHHOCTH HAYYHOI' O O3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HAYKHM M OOIIECTBEHHOW MPaKTUKH,
NOHMMAaHHEM MaTEeMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATamnoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTEeMaTHUKWA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH TPOEKTHYID M  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MartemaTHKa» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHBIMU — KOMMYHUKAMUBHbIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvuvle Oeticmsus, 00ecneuUsaOm
Gdopmuposanue 0A306bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0Cc80eHUe
Memo008  NO3HAHUA  OKpYJcarwe2o Mupa;, npumeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue JeicTBUA:

e BBLIABIISITD u XapaKTEepHU30BaTh CYLIECTBEHHBIC MPU3HAKHU

MaTeMaTUYeCKUX OOBEKTOB, MOHATHN, OTHOIIIEHUN MEXTYy MOHATHUIMU;
dbopMyTUpOBaThH ONpEICIICHUS TIOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (POPMYyJIHpPOBaTH U NPEOOPA3OBBIBATH CYXKACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb ~ KpUTEPUM  JUIsl  BBISBJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (MpsMble W OT  NPOTHBHOTO),  BBICTpamBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejabCcKkue AeCTBHA:

UCIIOJI30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKUA  HMHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BONPOCH], (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

IPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  3KCIIEPUMEHT,
UCCJICIOBAaHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI  TIO
pe3ysibTaTaM MPOBEAEHHOTO HAOIOJCHHS, MCCIEIOBaHUS, OIEHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIABHUIATh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACPUITMTH HHPOPMAIIHH, TAHHBIX, HEOOXOAMMBIX I OTBETA
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMATHU3UPOBATH 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HWH(MOpPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom

chopMUpOBaAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIMPOBATH CYXJACHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH IMOJTYyYECHHBIN
pe3ynbTar;

B X0/ie 0OCYXJEeHHs 3a7aBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBI, pelIaeMol 3a/1auu, BbICKA3bIBATh UJIEH, HAIICIICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUSIMU
JIpYruX YYacCTHUKOB JMaliora, OOHapyXHBaTh paziiMyMe U CXOJICTBO
NO3UIUH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IOPEICTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM W
WHJIMBHUIYaJbHONH pabOTHl MpU penieHnHd Y4eOHBIX 3ajJad; MPUHUMATb
IeJb COBMECTHOW  JEATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJbKHUX JIFOICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, oOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTMMH YJICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMN TPOIYKT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.
Vuusepcanvnvle  pecynamueHnwvle  Oeticmgus,  0becneuusarom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U IHCUZHEHHBIX HABLIKOE6 JIUYHOCMU .
CaMoopraHn3aunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb:

e BIAJECTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e TMpPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JAHHBIX,  HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa ILEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATUIMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHUSMH: MAPAUICIBHOCTh U MNEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacroioXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYIPAHHBIN yroji, rpaHd JBYI'PAaHHOrO Yria,
pedpo ABYTpaHHOIO yIJia; IMHEHWHBINA Yroy JBYIPaHHOTO yrijia; rpagycHas Mepa
JIBYIPAaHHOIO YTJIa.

OnepupoBaTh MOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA M HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOIPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupukanuu (BBINYKIbIE W HEBBIMYKJIbE MHOTOI'PAHHHUKH; MPABUIbHBIC
MHOT'OTPAaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapajlIeNCUIe bl ).



OnepupoBathb MOHATUSAMU: CeKylIas IUIOCKOCT, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrh ceueHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYpP: BHUI
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaXOXKIEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE DPACCTOSHUN MEXITY
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHMYECKHX 3a7a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOUIUMUCA TPSMBIMH, MEXAY NPSIMOM M IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupamMpja) ¢ HOpUMEHEHHEM (OpPMYJl; BBIYUCIATH COOTHOILIECHUS
MEXTy MJIOLIaAsIMU TIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOIOI'PAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOpPMALHIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (DUTypax, MPEICTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpuMeHATh TeomMeTpuyecKkue (GakThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4y, MpEeAnoJaraloliMX HECKOJIBKO IIAroB pPEIICHHs, €CIU  yCIOBUSA
NPUMEHEHUs 3aJIaHbl B IBHOHM (opMe.

[IpruMeHAT, nOpoCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpyBOIUTH IpPHUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH peabHbIC
CUTyallUl WU TNPUMEHATh HM3YyYEHHBIE INOHSTHS B IPOLECCE IMOUCKA pPEUICHUs
MaTeMaTHYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPHYECKHX MOHATHA W TeOopeM, ammapara aireOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATHSMH: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP; KOHUYECKash TOBEPXHOCTD,
o0pa3yroiire KOHHIeCKOH TOBEPXHOCTH, KOHYC; chpepryecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MONYYEHHS TEJl BpALIECHUSI.

KrnaccudummposaTh B3aUMHOE pacoioKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMCHTA,
BBICOTA CETMEHTA; INapOBOM CJIOH, OCHOBaHWE IIAPOBOTO CJIOS, BBHICOTA
IIapOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbraucisate  00bEMBI M IUIONIQJAM  TMOBEPXHOCTEH TENI  BpallcHHS,
TE€OMETPUYECKUX TN C MPUMEHEHNEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIHCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHHS.

BbryucisaTs COOTHOMIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbimosiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.

W3BnexkaTp, HHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE ACHCTBUSL CIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHH
o0anaor.

[TpumeHsATs TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YTOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB WM MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJsPHOE MPOM3BEIICHNE, PACKIAIbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTe reoMerpuueckue (akTbl I PEHICHUS] CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIICHUs, €CId  YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (opMme.

Pemats npocreiimme reoMeTpUIECKUE 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXO0XJCHHE TEOMETPUYECKUX BEIMYMH MO oOpa3laM WIM aJropuTMam,
OPUMEHSAS] U3BECTHBIE METOABI NMPU PELICHUH CTAHAAPTHBIX MATEMATHYECKUX
3a/1au.

[IpuMeHATP mOpocTEWIIE MPOrPpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud W TNPUMEHATH HM3YUYCHHBbIE NOHATHSA B IPOLIECCE IMOUCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH U TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3aa4yM, CBSA3aHHBIE C HAXOXXICHHEM TI€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 1 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 1 hitps+//m.edsoo.ru/1 209637
5 MHororpaHHUKH 11 1 bubmorexa OK
https://m.edsoo.ru/1¢209¢e37
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 Bubmrorexa LIOK
https://m.edsoo.ru/1¢209¢e37
bubnuoreka [JOK
7 [ToBTOpEHME: ceueHUs], pacCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB ITO 68 5 0
[NPOI'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 T 12
eI Bpatleri https://m.edsoo.ru/1¢209e37
i bubnuorexa [JOK
2 06 5 1
bEMBLTE https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
B 10 1
3 €KTOPBI ¥ KOOPAMHATHI B TPOCTPAHCTBE hitps/m. edsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThl
pecypcsbl
OcHOBHBIE TIOHITHS
CTEPEOMETPUHU: TOUKA, TIpsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PUCYHKaX: N300paKeHHs https://m.edsoo.ru/aecc77cd
IJTOCKOCTEH, apaiesIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaromecs
bu6mmoreka [JOK
IIJIOCKOCTH, MEPECEKAOIINECS 1
https://m.edsoo.ru/2d8a9¢99
psiMas U IIIOCKOCTh
[Tondarus: nepecekaromuecs
bu6mmoreka [JOK
IIJIOCKOCTH, MEPECEKAOIINECS 1
https://m.edsoo.ru/db685¢e73
npsiMas U MI0CKOCTh
3HAKOMCTBO ¢ MHOTOI'PAaHHUKAMHU,
n300pakeHNUEe MHOTOTPAaHHUKOB Ha | bubnuoreka [JOK
PUCYHKAaX, Ha MPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavaneHbie cBeneHus o kyoe u | bubnmoreka [JOK

nUpaMuzie, UX pa3BEPTKH U

https://m.edsoo.ru/b30dff38




monenn. CeueHus
MHOTOTPaHHUKOB

HauansHubie cBeneHus o kyoe u
MIUPAMULE, UX Pa3BEPTKU U

bu6mmoreka [{OK

6 Mojenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPAHHUKOB
[Tonsatue 06 akCHOMaTHYECKOM

7 MOCTPOCHUH CTEPEOMETPUMU: bubnuorexa [JOK
aKCHUOMBI CTEpEOMETPUU U https://m.edsoo.ru/OccSc4fe
CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHIECKOM
MOCTPOECHUH CTEPEOMETPUMU: bubnuotexa [JOK

8 AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUHU: bubnuoreka [IOK

? AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPHHU: bubnuoreka [JOK
aKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsiMbIxX

1 B IPOCTPAHCTBE: NIEPECEKAOLINECH, bubnuoreka [JOK
napajuieIbHbIe U https://m.edsoo.ru/1a2520f6
CKpELIMBAIOIINECS IPSIMbIE

12 [TapaienbHOCTD IPAMBIX U bubnuoreka [IOK




IJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajieiabHble NPSAMbIEC B
[IPOCTPAHCTBE; ApaUIEIbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3

[TapamenpHOCTE IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

bubmmoreka [{OK

13
[TapamrensHOCTE IPSMO U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBJICHHBIMHU bubnuotexa [JOK
CTOpOHaMU https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [IOK
napajuieNibHblE IIOCKOCTHA https://m.edsoo.ru/2e18{255
13 CBolicTBa napauiesibHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimre npocTpaHCTBEHHBIE
bu6mmoreka [JOK
19 (burypsl Ha MIOCKOCTHU: TETPAIP,
https://m.edsoo.ru/4a28dc02
KyO, MmapaJienenumnes
20 [Toctpoenue ceyeHuit bubmmorexa [TOK
https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
22 KonTtponpHast pabota o Teme bubnuoreka [IOK




"[Ipsimble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTER"

https://m.edsoo.ru/9a0a9%e56

[lepneHMKyYISIPHOCTD NPSAMOU U

bu6mmoreka [{OK

23 TIIOCKOCTH: TEPHEHATIYIAPHEE https://m.edsoo.ru/b19f6asd
IIpsIMBIE B IIPOCTPAHCTBE

24 [IpsimMble TapajuieabHbIE U bubnuorexa [JOK
MEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/Oac11c95

)5 [IpsimMble mapayensHbIe U bubnuoreka [JOK
MEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPSAMOU U TIIIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o mpsimoit bubnuoreka [IOK
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.edso00.ru/635¢5087

29 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsiMoit bubnuoreka [JOK
MEePIEHIUKYIISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsip U HAKJIOHHBIE:

31 paccTosiHue OT TOYKHU J0 bubnuorexa [IOK
IJTIOCKOCTH, PACCTOSIHUE OT IPSMOM https://m.edsoo.ru/33c477d3
110 TUIOCKOCTH

1 [lepnieHIMKYIIAp U HAKJIIOHHBIE: bubnuorexa [IOK

pacCTosAHUEC OT TOUKH OO

https://m.edsoo.ru/66fefadd




IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOU
JI0 IJIOCKOCTHU

[lepnieHquKyIsIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10

bu6mmoreka [{OK

33 IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM https://m.edsoo.ru/aSb7b8e3
JI0 TUIOCKOCTH
[lepnieHIuKyNAp M HAKJIOHHBIE:

34 paccTostHue OT TOYKHU J10 bubnuorexa [JOK
IIJIOCKOCTH, PacCTOSTHUE OT MPAMOM https://m.edsoo.ru/dbee22bc
710 TUIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YOI bubnuotexa [JOK
MEXKy MPSIMOM U IIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEUHbBIN bubnuoreka [IOK
YIroJI ABYIpPaHHOI'O yrIia https://m.edsoo.ru/5fa0b3ce

17 JIByrpaHHBIN yroJi, TUHEUHBIN bubnuoreka [IOK
YIroJI ABYIpPaHHOI'O yrIia https://m.edsoo.ru/c7c777ed
[lepnenauKyIAIpHOCTH

18 IJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIEHIUKYIAPHOCTU ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepneHauKyIApPHOCTD

39 IJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIEHINKYIAPHOCTU IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN

40 [lepnieHIMKYIAPHOCTD bubnuorexa [IOK

IIJIOCKOCTEMN: IIPU3HAK

https://m.edsoo.ru/ba75dc57




NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

N bubnuorexa [JOK
41 Teopema o0 TpEX nepHeHANKYIApax
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MeprHeHIUKYIISIpax bubmorexa HOK
P pex TEpHERIIAp https://m.edsoo.ru/52188a7d
" bubnuorexa [JOK
43 Teopema o Tpéx nepneHAUKYIIpax
https://m.edsoo0.ru/9f246736
KonTpossHas paborta no temam
44 "[leprieHIMKYIAPHOCTD NPSIMBIX U bubnuoreka [JOK
mrockoctei" u "Yrael Mexy https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[TonsiTHE MHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTHI
bu6moreka [IOK
45 MHOTOTPAaHHUKA, BBITYKIIbIE 1
https://m.edsoo.ru/2d24e873
HEBBINYKJIbIE MHOTOTPaHHUKY;
pa3BEpTKa MHOTOTPAHHUKA
[Ipusma: n-yronpHas npusma;
rpaHu U OCHOBAHMS IIPU3MBI;
bu6mmoreka [JOK
46 npsMasi U HAKJIOHHAs PU3MBI;
https://m.edsoo.ru/b4ad63ad
OOKOBAasI U TOJIHASI IOBEPXHOCTh
MPU3MBbI
47 [Tapannenenunen, OpsIMOYTOJIbHBII bubnuoreka [JOK
napasiesienuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamua: n-yroiapHasi nupamMua,
panti T bantii bubmuoreka [JOK
48 rpaHy U OCHOBAHUE NIUPAMHU/JIBL;

OOKOBas U MOJIHAs IMMOBCPXHOCTH

https://m.edsoo.ru/fblcd0as




[IUPAMUB]; IPABUIIBHAS U
yceu€HHas nmupaMuaa

[IpaBUIIbHBIE MHOTOI'PAHHUKMU:
IIOHATHE NTPABUIILHOTO
MHOTI'OTPaHHUKA; IPABUJIbHAS

bubmmoreka [{OK
49 IIpU3Ma U NPaBWIbHAS IUPAMHUJIA;
https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAs
MUPaMUJIA ¥ TIPABUIIHHBIN
TeTpa’ap; Kyo
[IpencraBnenue o NpaBUIBHBIX
bu6mmoreka [IOK
50 MHOTOTpaHHHUKaX: OKTadp,
https://m.edsoo.ru/a0fdd5bf
JOJICKadIp U UKOCAIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTEIIBHO TOYKH,

51 MPSAMOM, MIOCKOCTH. DJIEMEHThI bubnuoreka [IOK
CUMMETPHUHU B UpPaMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenumeaax, NpaBuibHbIX
MHOT'OTpaHHUKAX
Breruucnenue 35eMeHTOB

. bu6mmoreka [JOK
52 MHOTOTPaHHUKOB: pEOpa,
https://m.edsoo.ru/6cdbecef
JaroHaJly, yIriibl
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTHU MPAMOM
. bubmuoreka [JOK
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUMH,
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
MIPSAAMOM IIPU3MBI
54 [Tnomaas G0KOBOI MOBEPXHOCTH U bubnunoreka [JOK




IIOBEPXHOCTHU ITPABUIIBHOMN

MUPaMHKIBI, TEOPEMa O IIOIIAAN
OOKOBOI TIOBEPXHOCTH YCEUEHHOMN

https://m.edsoo.ru/5603e30b

MTAPAMU/IBI
55 KonTtponsHas pabora o Teme bubmmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
56 [TorsTHe 00 00BEME bubnmorexa [TOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuUIBI bubmmorexa TTOK
https://m.edsoo.ru/235171b3
58 O06BEM TUpaMuUIBI bubmmorexa TOK
https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuUIBI bubmorexa HOK
https://m.edsoo.ru/79¢10312
N bu6moreka [IOK
60 OObEM nupavH b https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa LOK
https://m.eds00.ru/79853608
62 O06BEM TTPU3MBI bubmmotera [TOK
https://m.edsoo.ru/1e053890
63 O06BEM TTPU3MBI bubmmorexa LOK
https://m.edsoo.ru/482d3f51
64 KonTposbHas pabota no Teme bubnuoreka [JOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpEHHE, 0000IIIEHIE
P ! . bubnunoreka [JOK
65 CcHUCTeMaTHu3alys 3HaHUH.

[Toctpoenue ceueHuit B

https://m.edsoo.ru/098bedad




MHOT'OI'paHHUKC

66

[ToBTOpEeHue, 06061IEHNE
CUCTEMaTU3alMs 3HAHUHN.
Beruncienue paccTosHuN: MEXIY
JBYMS TOYKaMH, OT TOYKHU 10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
ME¥Ky CKpEINBAOIIUMHUCS
MPSIMBIMU

bu6mmoreka [{OK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposIbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIns 3HaHWH.
Brrunciienue yrioB: MexXIy
CKPEILMBAIOIIUMHUCS TPSIMBIMH,
MEXIY MPSMON U TJIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YIJI0B MEXKIY
IUIOCKOCTSIMU

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue op
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: eHTp, paamnyc,

1 HaMETp; TJI0IIAIb HOBEPXHOCTH 1 bubmmorexa [TOK
AMANETP; THOTHAAR HOBEp https://m.edso0.ru/0341bc2b
cdepbl
BsaumHoe pacnonoxenue chepsl

) M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha | bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM | bubnuoreka [JOK
MIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 0OOpa3yromas u | bubnuoreka [JOK
OCh; IIJIOIab OOKOBOM M MOJHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha

6 mockocTyu. Pa3zséprka nununapa. | bubnuoreka [IOK

CeueHus nMIMHIpA
(TIIOCKOCTHIO, MapalIeIbHON W

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




NEPIEHIUKYIIAPHON OCU
LHUAJTUHPA)

Konnueckas noBEpXHOCTB,
o0pa3yrIne KOHUIeCKOU

bu6mmoreka [{OK

7
IIOBEPXHOCTH, OCh U BEpIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

bubmmoreka [{OK
8 o0pa3syroias 1 0Ch; MJIOIMIA b
. . https://m.edso00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTH
VceuéHHBIN KOHYC: 00pa3yIoline
Y pasyio bu6moreka [IOK
9 Y BBICOTA; OCHOBaHMS U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N3obpaxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajyieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBII

2 okoJio chepsl; cepa, BnucaHHAS bubnuoreka [JOK
B MHOTOT'PaHHUK WUJIU B TEJIO https://m.edsoo.ru/0b136158
BpallEHUs

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK

CBOIicTBa 00BEMOB TEII

https://m.edsoo.ru/26a03fb7




bubmuoreka [IOK

14 O06bEM IUIMHAPA, KOHYCa
https://m.edsoo.ru/5513d87b
b K
15 OO0BEM 1apa U TIoIma s chepsl nommorexa O
https://m.edsoo.ru/d189bde2
[TogoGHBIE TeNIa B TPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bubnuorexa [JOK
IIJIOIIAIIMH ITOBEPXHOCTEH, https://m.edsoo.ru/810cf1leb
00bEMaMu OJTIOOHBIX TEI
KontponsHas pabota no temam
" "on bubnuotexa [JOK

17 Tena Bpamenns" u "O6beMbl

" https://m.edsoo.ru/4a33a8ab
TeN

13 BexTop Ha miockocTy U B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue 1 BhIYUTaHHUE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

bub OK

20 YMHOXKEHHE BEKTOpa Ha YUCIIO nomoreka Il

https://m.edsoo.ru/dee379eb
Pa3znoxxenue BexkTopa 1o Tpém
bu6mmoreka [JOK
21 HEKOMILIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenunena
Pewrenue 3aaau, cBA3aHHBIX C
. . bubmuoreka [JOK
22 MPUMEHECHHUEM TTPaBUJI JEHCTBUI
https://m.edsoo.ru/5a827900
C BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
PA P A bubmuoreka [JOK
23 IIpY PELIEHUHU T€OMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30




IIpssMoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.

bu6mmoreka [{OK

24 Koopaunats! BekTopa.
. https://m.edsoo.ru/48db7058
[Ipocreitmme 3axauu B
KOOpAMHATAX
VYTroJs1 MeXK Iy BEKTOpPAMH.
bubmmoreka [{OK
25 CkansipHO€ MpOU3BEICHNE
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mexay bu6mmoreka [IOK
MIPSIMBIMU U INIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
KounTponbHas pabota no teme
" bubnuorexa [JOK
27 BexTopsl 1 KOOpIMHATEI B
" https://m.edsoo.ru/77c22fcS
MPOCTPAHCTBE
[ToBTOpEeHuEe, 0600IICHNE 1
)3 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
29 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IIIAHUMETPUU
[ToBTOpEeHUE, 0000IICHNE 1
30 cHUCTeMaTH3alys 3HaHWi. 3a1auun bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
penieHus
31 [ToBTOpEHue, 0600ImEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH. 3az[aq1/1

https://m.edsoo.ru/4dffda97




IUIAHUMETPUU U METOJIbI UX
peleHus

[ToBTOpEHUE, 0000IICHNE U

1 cuCTEeMaTu3alus 3HaHUMN. | bubnuorexa [JOK
OcHoBHBIE (HUTYPHI, AKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPUU
33 Hrorosas koHTposbHas paboTa 1 bubmmorexa [TOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638940195023587148468261147848448039035925739261
Bnaneney Oswba OnecA BaneHT MHOBHA
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