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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yudeOHOro kypca «l'eoMerpusi» 0a30BOTr0 ypOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, TPEHABABIIEMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, U TPAJUIUNA POCCHICKOr0 00pa3oBaHMUS.
Peanuzanust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY [UJISI CaMOpPa3BUTHSI M HEMPEPBIBHOTO 00Opa3oBaHMs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTOo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YyIbTATOB OOYyYEHHUS T€OMETPUU B HAIPABICHUH JTUYHOCTHOTO
pa3BuTUA OOydaromuxcs, ¢GopMUPOBaHUS (DPYHKIIMOHATBLHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyaronumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpakiMii, COOTHOIIEHUH PEaTbHOTO M HUJCATBHOI0, XapakTepe OTPaKeHUS
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEATbHOrO MHpPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUyaluxcsi, a TaKKe KayecTB MBIIUICHHs, HEOOXOIWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBaeT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUHUIUIMH €CTECTBEHHO-HAaYYHOU! HANPaBJI€HHOCTH, TaK U TYMaHUTapPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUH U TOCTPOCHHUHU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUICHUsI T€OMETPUYECKHX 3a/ady, YMEHUE BBIIBUIaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEUIEHUU 3a7ady €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH 4enoBeka. OpHeHTalusi 4YelOBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro coIuaibHOro ObITHSA, (Qopma
OTPaXKEHUSI OKPYKAIOUIETO0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu 0ObEAMHSET pa3Hble BHIbl Y4eOHOW U TPYAOBOU JI€SITEIBHOCTH,



ABJIAETCS OJHMM W3 NPO(ECCHOHAIBbHO BaXXKHBIX KA4ECTB, MO3TOMY aKTyaJlbHa
3a7aya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHuss — oO0meo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUM U  JICHMCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJOJKEHHs] 00pa30BaHUs
[0 CTIEUHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma mno reomeTpur Ha 0a30BOM YypOBHE IpeIHa3HA4Ye€HA JJIs
00y4JaromuXCcs CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOIO oOuiero oopazoBanus. TakuMm oOpa3zom, oOyyaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKo, eclii B JajbHEeHIlIeM BO3HHMKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHnue 1Eenu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOIPAaHHHKAX M Telax BpPAICHUS
KaK O BOXHEHMIIINX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opmupoBaHMe yMeHHUsS pacrlo3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKCHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHsS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJIaX BPAlIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHME  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyKIeHus B XOJA€ PEIICHMs CTEPEOMETPHUYECKMX 3aJad M 3a1ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu3oBaHHAasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIUPYET MPOTEKAHUE MUHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METOMY OOYYEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON NesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4Yalluxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX 00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B NMIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensieTcs HE TOJBKO [0 COAEP)KATENIbHBIM JIMHHUSM, HO M 1O Trojam
o0ydeHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHus.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, paclpenelEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU Y HAaBBIKAMU OCYUIECTBIISUIOCH MOCIEI0BATENbHO U MOCTYNATENIbHO, C
COOJIFOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYalONIUXCs, PACHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAITHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINecs,
napajuleibHble W CKpeluuBaroluecs npsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MApajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NOPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocrteiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIP, KyO, Mapayiesenurne; MoCTpPOSHNE CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MpPsIMbIE IAPAJUICIbHBIE W MEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAMKYJISIPHOCTH IPSAMOM M IUIOCKOCTH, TeopemMa O MpsAMOU
NEPIEHIUKYIIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAHHOIO  yrija.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero cBoucrsa. llupamumpa: n-yronpHas nupamuna, TpaHd U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAsI ¥ MOJIHAS IOBEPXHOCTh MUPAMUIbL; IPABUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMUJa; MPaBUIbHAA TPEYroJbHAS IHUpPaMHAA M IPaBUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noneKa’ap u ukocasap. CeyeHus NprU3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  DJEMEHTBHl CUMMETPUHM B  IIMpaMHJaX, NapajuiejenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOAAb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuaapudeckast MOBEPXHOCT, obOpazyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONH TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON ToBepXHOCTH. KOHYC: OCHOBaHUWE U BepIIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, ITUaMeTp; IUIOUIAAb MOBEPXHOCTH CQeEphl.
Bzaumnoe pacrnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl MJIOCKOCTh K cdepe;
TI0Ia b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanmuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalICHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumnena u cienctBus u3z He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

Ceuennst nwiIMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MmapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTpaHcTBe. Cl0KeHUE U BHIUUTAHUE BEKTOPOB.
YMHOXeHHE BEKTOpa Ha 4Kciio. PazinoxeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapamwienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnumuatel BekTtopa. [lpocreiimme 3amaun B
KOOpJMHATax. YTon Mexay Bekropamu. CKalsipHOE NpPOU3BEIAEHUE BEKTOPOB.
Bbrunciienrne yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro IMpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIETrOoCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKJaHCKOW UJICHTUYHOCTU, YBOKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
K HCITOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B MOCTPOEHHUE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, pacCyXIcHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUSA B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa *KHU3HH, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTB); (bu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIbHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Us, UHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun W peanu30BbIBATH COOCTBEHHbIC KU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbhI, IMOHUMAaHHUEM BIUSHUS
COIMAJTEHO-YKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmpl, OCO3HAaHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHUX  MPOoOJeMm;
OpUEHTaIMeld Ha TPUMEHEHHE MAaTeMaTWYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
0o0JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4YeIOBEYSCKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM TO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO IpeaMera
«MartemaTHka» XapaKTepU3YyIOTCA OBJIaJICHUEM YHUBEpPCaAJIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelCcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0Oyuaowuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYydCaouje2o  Mupa,  NpuMeHeHue  JIo2UYeCKUXx,
uUccie008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKM MAaTEeMaTUUECKUX
00BEKTOB, TOHATHA, OTHONICHUH MEXAy MOHATHUAMH; (HOPMYITHUPOBATH
ompeeieHUs] TOHSATHM; yCTAaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS g OOOONICHWS W CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCIpUHUMATh, (POPMYyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE MU OOIIHE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKIACHUSIX;



npenjgaraTh  KPUTEPUM ISl BBIABICHUS  3aKOHOMEpPHOCTEH U
[IPOTUBOPEYHNIL;

e JeNnaTh BBIBOJBI C HWCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W
MHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH crmoco0 pemieHust yd4eOHOHM 3ajau (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUs, BBHIOMpPATh HaWOoOJIee TMOAXOAAIUH C Y4ETOM
CaMOCTOSITETTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue AeiicTBUSA:

e WCIOJB30BaTh BOIMPOCH KaK HMCCIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PHUKCHUPYIONINE MPOTHBOpPEUHE, MpodIIeMy,
yCTaHABIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSATENIBHO (pOpMyIMpOBaTH OOOOIIEHUS U BBIBOBI 110 Pe3ysIbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, UCCIEIOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M OOOOIICHUI;

e TMPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IIPOIlECcCa, a TAaKKe BBIJIBUTATH
MIPEINOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBIIBIATH neUIUTH WH(DOpPMAIUU, JAHHBIX, HEOOXOAMMBIX JJII OTBETA
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3JTUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (JOPM TIPEICTABICHNUS,

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pasiu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VuusepcanvHvie  KOMMYHUKAmMueHble  Oelicmeus, 0bOecneuusarom

chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSAMH U LETSIMU OOILEHHUS; SICHO, TOUHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, pelIaeMon 3aa4n, BbICKa3bIBaTh UJIE€U, HALIEJICHHbIE Ha TTOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh Pa3jiu4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJabTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opMmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIESCTBA  KOMAaHJAHOW W
WUHAUBUAYAJTLHON paOOThI PU PEIICHUN YICOHBIX 3a7a4; MPUHUMATD I1eJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenessaTh BUABI padoT, JOTOBAPUBATHCS, O0CYXKIATh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CykaeHUs, 0OMEH MHCHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHI U
KOODJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH WICHAMH KOMAaH/IbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrvhvlie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpoliecca H
pe3ysbTaTa pelieHrus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELHICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTMKECHHSI WIM HENOCTHKEHUS PE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCIOI0KEHUE NPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo IBYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAHHOIO yTiia; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MHpaMujaa; TpHU3Ma,
PSAMOYTOJIBHBIN TIapajuieNienunea, Kyo).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BLIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukaruu  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

Ctpouth CceYeHHSI MHOTOIPAHHMKOB METOJIOM  CJICJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB TMPOCTHIX OOBEMHBIX (DHUTYpP: BH
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXO0XKACHHUE TEOMETPHUUECKHUX BEJIMYMH MO 00pa3iiaM Uiu
ajqropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaXOXJACHUE T€OMETPUUSCKUX BEJIMYMH 1O o0pasiaM HiIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl TPH PEHICHUHU
CTAaHJAPTHBIX MaTEeMaTHMYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNOPsIMOM U IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue (QGakThl ST PEUICHUS CTEPEOMETPUYECKUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumeHsATh  OPOCTEWIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOUT, TpUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YyYEHHBIE IIOHATHUS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIEIUPOBATh peabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CB3aHHbBIC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: LWJIMHIApPUYECKas TOBEPXHOCTh, OOpa3yrolue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TMTOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJOU, OCHOBaHUE IIAPOBOTO CJOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00bEMBI M IUIOMIAAM  MOBEPXHOCTEHM TEN  BpallCHUs,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy #
OMHUCaHHBIA OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MUIONIAJIMU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekatb, HHTEPHNPETUPOBATHL U MPEOOPa30BbIBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsIpHOE TMIPOM3BEJICHUE, PACKIAaJbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomeTpuueckue (aKThl AJIsI PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreliline reoMeTpuyYecKUE 3aladyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MATEMATHYECKUX OTHOLIEHHH H
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOPUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpumeHaTr mpocTemnMe NpPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a7aY.

[IprBOoAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W NPUMEHSATh HU3YUYCHHBIE NOHATHS B IMPOLECCE IOKWCKA PEUICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI M TEOpeM, ammapara aareOpsl; penarh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BETUUMH.
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Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThbI
pecypchl
bubmmoreka [{OK
1 B 10
BEACHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEHN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/1 209¢37
bu6mmoreka [IOK
5 M 11 1
HOTOTparHHI https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 1
MBI MHOTOTPAHHHIKOB ? https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
7 [ToBTOpEHME: CeUeHUs], paCCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
1 T 12
¢J1a BpalleHiA https://m.edsoo.ru/1¢209e37
i bubnuoreka [JOK
1
2 Obnemb1 Ten > https://m.edsoo.ru/1¢209¢e37
3 BekToprs!l 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1¢209¢e37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6mmoreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
OcHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTPEe3Ka
[TonsTusa: nepecekaronmecs
2 IIOCKOCTH, TIEpeCEKAIONIHEeCs mpsIMast 1 bubmorexa HOK
> 1P H P https://m.edso0.ru/2d8a9c99
U INIOCKOCTH
[TonsaTHs: IEpeceKaronecs
3 IIOCKOCTH, IIEepeceKaronIuecs npsamas 1 bubmnorexa [IOK
> TP P https://m.edsoo.ru/db685¢73
U INIOCKOCTH
3HaAKOMCTBO C MHOTOT'PaHHHKaMH,

4 n300pakeHUe MHOTOTPAaHHHUKOB Ha | bu6mmoreka [JOK
PUCYHKAaX, Ha MPOEKUNOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OupaMuie, UX pa3BEPTKU U MOJIEIN 1 bubmorexa [IOK

p P HX P p ) https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
bu6nmoreka [JOK
6 HauanbHble cBeneHus 0 KyOe U 1
Y https:/m.edsoo.ru/3d8ffd32




MIAPaMHU/JIE, UX PA3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK

7 MOCTPOEHNH CTEPEOMETPHUH: aKCHOMBI
p p p https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPUHU U CIECACTBUS U3 HUX
TTousarre 00 akCHOMaTHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
) https://m.edso0.ru/239c8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
TTousarue 00 akCHOMaTHYECKOM
9 TTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubmorexa LOK
’ https://m.edso00.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
TTousarre 00 akCHOMaTHYECKOM
10 ocTpoe cTepeoMe aKCcHo bubmorexa HOK
MOCTPOECHUH CT METPHH: aKCHOMBI
P PeOMETp https://m.eds0o.ru/258fc245
CTEPEOMETPUHM U CIICJICTBUSA U3 HUX
B3anmHoe pacnosiokeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
napaieNibHbIE U CKPEIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
NpsIMbIE
[TapannensHOCTh NPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
12 bu6mmoreka [JOK
napajieiIbHbIE IPSIMBIE B
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPALICIIBHOCTh TPEX
MPSMBIX
[TapannensHOCTh TPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSAMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bu6nmoreka [JOK
14 VYTuIbl ¢ COHAIPAaBICHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

15 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napajijieJIbHbIE INIOCKOCTHA https://m.edsoo.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brbmmorexa [TOK
P https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbIE
19 ¢burypsl Ha TNIOCKOCTH: TETPAd bubnmorexa [IOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE CCHCHIH https:/m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hocrpoerte cedcHtH https://m.edsoo.ru/ec26fe5d
KounTponbHas pabota no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npoctpanctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
23 HH(I))CKO(;[;H'}II'IG pneH UK JP;H HbIE bubmmorexa [TOK
- MEPHCHANKYIAD https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IIPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuorexa [IOK
NEPIEHINKYIIIPHBIC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasienbHele U bubnuoreka [IOK
NEPIEHINKYIAPHBIEC K IIJTOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH bubnmnoreka [JOK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepnesauKyIspHOCTH

bubmmoreka [{OK

27
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsmoit bubnuorexa [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOH MIIOCKOCTH https://m.edsoo.ru/7d18834b
[TepienaAMKyYSp U HAKJIOHHBIE:
31 a(iJTOSIHI/IeyOT "P;O‘—IKI/I O TTOCKOCTH bubmorexa OK
p il ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH
[lepneHauKynsip U HAKJIOHHBIE:
32 aCPCTo;IiI/IGYOT 20%14 0 IUIOCKOCTH bubamorexa LOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHuE OT NPSIMOM JI0 TNTIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
33 a(iTOSIHI/IeyOT Il)“O‘lKI/I 0 IIOCKOCTH Bubmmorexa LIOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT NPSIMOM JI0 INIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
P y P bubnuoreka [JOK
34 paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
g https://m.edsoo.ru/dbee22bc
paccTosiHuEe OT NPSIMOM JI0 INIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnorexa [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JIBYI'PaHHOIO yTJia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASAPHOCTD MIIOCKOCTEN: bubnmnoreka [JOK




MIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MIPU3HAK [EPHEHIUKYISIPHOCTU IBYX brbmmorexa HOK
= https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK NEPIEHANKYIIPHOCTH ABYX brbmmorexa [TOK
I https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
41 Teopema o TpEX nepneHANKYIIpax brbmmorexa [HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpE€X nepneHANKYIIpax bubnmorexa [IOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX nmepneHaUKYIsIpax bubmorexa OK
https://m.edsoo.1u/9f246736
KonTtponbHas padoTa mo TemMam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mwiockocte" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTAMU"
IlonsATHE MHOTOIPaHHUKA, OCHOBHBIE
2JIEMEHTBHl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIIbIE bubmmorexa [TOK
. https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA
[Ipu3Mma: n-yrosibHas npu3Ma; rpaHu U
46 OCHOBAHUS IPU3MBL; IIpsIMast U bubnuorexa [IOK
HaKJIOHHAas MPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
IIOJIHAsl TOBEPXHOCTh ITPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuorexa [IOK

napajiieJICIrIica u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




48

[Mupamua: n-yrojipHas mupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHASI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0as5

49

[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; TPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; TPABUIIbHAS
TpeyroJibHas MAPaMHIA U
MIpaBUWIIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMHUIaX,
napajuieJienuIeax, MpaBUIbHBIX
MHOTOTpaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue >eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHau,

YTJIbI

bubnuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIAb OCHOBAHMIA,
Teopema 0 OOKOBO MOBEPXHOCTH
MIPSIMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6nmoreka [JOK




IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAIN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

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

A PAMHIBI
55 KoHnTpomasHas padora 1o Teme bubnmoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuoreka [JOK
3 Honsrue 06 06bEme https://m.edsoo.ru/7ad0020b
i bubnuoreka [JOK
37 OObEM nupavH AL https://m.edsoo.ru/235171b3
i bubmuorexa [JOK
58 06
EM THpaMHIGt https:/m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
>9 OOBEM npamup: https://m.edsoo0.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM npamup: https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 06
DEM HIHSMEL https://m.eds00.ru/79853608
N bu6mmoreka [JOK
62 06
DEM HIHSMEL https://m.edso0.ru/1e053890
N bubmuoreka [JOK
63 O6nEM mpH3MEI https://m.edsoo.ru/482d3f51
64 KonTtponpHas padoTa o Teme bubnunoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEeHNE
65 CHUCTEeMaTHU3alysl 3HaHUM. bubnmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

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




[ToBTOpenue, o6o0IICHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHUN: MEXIY | bubnuorexa [JOK
JIBYMSI TOUKaMH, OT TOYKH JI0 MIPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 hitps://m.edsoo.ru/b9146bc0
[ToBTOpEnue, 060061EeHNE
CHCTEMAaTH3alMs 3HAHUIA.
Beruncnenue yriios: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
. https://m.edsoo.ru/56765e8b
MEXIY MPSAMOU U TIIOCKOCTHIO,
JIBYT'PaHHBIX YIJIOB, YIJI0B MEXKIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IqUaMeTp; IUIOIIalb MOBEPXHOCTH 1 bubnmorexa LHOK
P> P hitps://m.cds0o.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJIbHAs IIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3obpaxenue chepsl, mapa Ha | bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuuaapudeckas TOBEPXHOCTb,

4 00pasyromue MHINHIPUIECKON 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh [IUIUHIPUIECKON https://m.edsoo.ru/6054b8¢c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS ¥ OOKOBas

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; | bu6mmoreka [JOK
IIoaas OOKOBOM U ITOJIHOU https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
mJI0CKOCTH. Pa3BépTka MIMHApAa.

6 CeueHus HMUIUH] pa (HJIOCKOCTII:IO 1 bubmorexa [IOK

N P > https://m.edsoo.ru/016e25eb
napajuieJIbHON Win
MEPIEeHIUKYISIPHOUN OCH IIIUHAPA)
7 Konnueckasg moBepxHocTh 1 buGmuorexa [IOK
p ’ https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbmmorexa [HOK
. . https://m.edsoo.ru/897dd3b2
OOKOBO U MOJHOM MOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u
9 BBICOTA; OCHOBaIZI/(;ﬂ 21661;)3;?;;: ) bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIEH yepes
BEPIIHHY)

1 KomOunarmms Ten BpamieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpaIlIeHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edsoo.ru/26a03{b7

N bubmuoreka [JOK
14 O6bEM LuIHRApPa, KOHYCA https://m.edsoo.ru/5513d87b
N bubnmuoreka [JOK
15 061w mapa u nomaz, cheper https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00bEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha miockocTy U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5Scaefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
bu6moreka [IOK
20 YMHOXKEHUE BEKTOpa Ha YUCIIO
P https://m.edsoo.ru/dee379eb
Pasnoxenne BexkTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOpaM bubnmorexa [IOK
P pa. https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHHUEM MPAaBUJI JEHCTBUN C Bubnmorexa [IOK
P pasii A https://m.eds0o.ru/52827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
23 1 I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
PHP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbpHas cucrtema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnnorexa [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4yu B KOOpAMHATaX
)5 VYron Mex 1y BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuorexa [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTtposnsHas paboTa o teme

bubmuoreka [JOK

27 Bexropet i K?OPHHHMH B ! https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHue, 0600MIICHNE U

)3 cucreMaruzanus 3HaHui. OCHOBHbBIE | bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

29 cucreMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cHCTeMaTH3alus 3HaHui. 3aJaun | bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHuE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaun | bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

0 cucrtemaTusanus 3Hanuii. OCHOBHbIE | bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
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METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
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CBEAEHUA O CEPTUDUKATE 3N
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Bnapeney, Tkayesa Jlapuca BacunbesHa
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