MUWHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
MKY «Ynpasiaenue o0pazoBaHusi AIMHHHCTPauuu ropoaa deogocun»
MyHununajabHoe 0I0/1:KeTHOe 00pa3oBaTe/IbHOE YUPeKIeHHe

«IIkosa Nel4 r. ®eogocun Pecnydsmku Kpbiv»

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO

PykoBoautens MO 3amaupekropa o YBP  JTupextop MBbOY mikoia
E.A.Pynenxo C.IO.®ucenko Neld

IIporokon Nel ot «12» oT «20» aBrycra 2024 r. WA benumkast

aprycra 2024r. [IpukazNe 157 ot «30»

aBrycra 2024 r.

PABOYAS ITPOT'PAMMA
(ID 4688446)

yueOHoro npeamera «I'eomerpusi. bazoBblil ypoBeHb»

st ooygaromumxest 10-11 kimaccoB



MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30oBaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTUS M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUECKOH 3HAYUMOCTBIO METAIlPEIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUIBHBIX NPEACTABICHUN O CYIIHOCTH U IPOUCXOXKIECHHH TE€OMETPUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIM MATEMATUYECKOTO MOJIETIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHHUs, Tak Kak O0OeCleYrBaeT BO3MOXKHOCTh M3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpU H3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUS T'€OMETPUYECKUX 3aJady, YMEHHUE BBIJIBUTaThb U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JACTSAX AESITENbHOCTU uenoBeka. OpHEeHTalMsl 4ellOBEKa BO BPEMEHHU HU
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEIUHSET pa3HbIE BUIbI yU€OHOM U TPYJOBOM €ATENbHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBFHO BaXHBIX KAadeCTB, IMO3TOMY aKTyalbHa 3ajadya
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
pPa3HOBUJHOCTH OOpA3HOTO MBIIUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUW MW  JEHUCTBUM, clHeUUu(PUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00y4aroIuXcs CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAUNUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroiiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHI NMEIOT BOZMOKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOOoKo, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHUX 3HAHUSX B
npo(hecCuOHANBHOM NesATENbHOCTH.

JlocTmkeHre LelnM OCBOCHHUS MpPOrpaMMbl 00ECTIEYMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHUS Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYECKHX MOJENSIX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHUKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJA€ PELICHUS CTEPEOMETPUUECKUX 3aJad U 3ajad C
NPAKTHUECKUM COJIEPIKAHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKIUX YMEHUN, KPUTHUHOCTH
MBIIUIEHHUS;



o (dopmupoBanue GYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBICHUSI TEOMETPUYECKUX MTOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsX M MPU U3YYECHHUH
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHuss  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUA, U OMNpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIHUPYET NMPOTEKAaHNE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AATbHEUIIIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3zBuThe NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YUYaIUXCS B Kypce CTEPEOMETPUH POBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ngaHue oOpaza NPOBOJAUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00pPa3oM — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozepikaresibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell mporpamMmbl, pacnpeneN€HHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUNA OOYydYarolUXCsl, PACIIUpSs U
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpum oTBOAUTCS 2 4yaca B Heaenmo B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsaMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MApaJUIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISAPHOCTD MPSIMOU U IUIOCKOCTU: NEPIECHANKYISPHBIC MPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPINCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsIMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAHHOIO  yIIA.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT NMPSMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI HAa TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX ILTOCKOcTel. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
Npu3Ma; paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAsS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSIMOYTOJIbHBIN
napajieJienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHbBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMHUIA W IPABUJIbHBIN
teTpa’dap; KkyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPHUU B MUPAMUIAX, MapaJlieJenuIie1ax, MpaBUIbHBIX
MHOTOIPaHHUKAX.



BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
rIomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBEe. COOTHOMIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIJIACC

Tesia Bpamenus

[Hunuaapuueckas MTOBEPXHOCT, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKON TMOBEpPXHOCTU. [[UnuHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONAAhr OOKOBOW U TIOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OTUCAHHBIH
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO TMapajuiesienunena u ciueacteuss u3 Heé. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHAUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE Yepe3 BEPIIMHY), CEUSHUSI 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTol Mexay BekTropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPSMBIMU M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCHICKONM MaTEMaTUYECKOM MIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM I[E€HHOCTU TPYIOJIOOHUS; WHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUecKoMy oOpa3oBaHHIO U



caM0OOpa30BaHUIO HAa TMPOTSIKECHUU BCEU JXU3HHW; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO HAKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpPeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOI'O NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €&
Pa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTBUIMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 6a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  HNpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpEeNeNICHUs]  TMOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHaJIN3a;

e BOCIpPUHUMATH, (opMyIUpoBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTaxX, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaratb KpUTEPUU JIJIs1 BBISIBIICHHS 3aKOHOMEPHOCTEN U POTUBOPEUUI;



e JI€JaTh BBIBOJBI C HCIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBAThH apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3osble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, HPoOIeEmMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e MPOBOJUTH CaMOCTOATEIIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO pe3yjIbTaTaM
NPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora c nndopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAGMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0sIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3iU4yMe U CXOJCTBO IMO3UIIMIA;, B
KOPPEKTHOM opme PopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jh COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensaTth BUABI padOT, JOroBapUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 pemeHUs
C YIETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(dopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pedJaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICHMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BhISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATDH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath MOHATUSAMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUHM W CIICICTBHUS W3 HHUX TPHU PEIICHUH
TCOMETPUUYECKUX 3a71a4.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYJISIPHOCTD MPSMBIX
Y TUIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pPaCHOJIOKEHHE MPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: ABYTPAaHHBIA YTOJ, TPaHW ABYTPAHHOTO YTIJIa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yrosl JBYIpPaHHOIO YIJa; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIM
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAaHHHUKOB (MMHpaMuia; TpHU3Ma,
MPSIMOYTOJIBHBIN TapaJijIesIeTuIe 1, Kyo).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHMS  JUIs
Kkinaccuukany  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW;, TPAaBUIBHBIC
MHOTOTPAHHHKH; TIPSAMBIC ¥ HAKJIIOHHBIC TIPU3MBI, TTapaUICICTUTICBI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BH
CBEpXY, COOKY, CHHUBY.

PemaTte 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiam uiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIUMCIICHUE PACCTOSHUNA MEXIY JBYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiam uiu
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beraucisate 00bEMBI M TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMua) C IpuMeHeHNuEM (POpMYIT; BBIYUCIISATH COOTHOIIEHUS MEXTY TIIOMIAITMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOI'PAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIMEe TPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJU3UPOBATH pPEaAJIbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIP30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpEM, ammapara aareOphl; pemarb
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BparieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Berauciste  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeN  BpalleHWS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BITMCAHHBIN B Chepy M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00bEMaMH
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEIACHUE, PACKIAAbIBATE BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruueckue PakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAraroMX HECKOJIBKO IIArOB PEUICHUS, €CIIA YCIOBHS TPUMEHECHUS 3a1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiiaM WK alrOpuTMam, MPUMEHSIS
M3BECTHBIE METO/IBI IPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHbBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B TMPOILIECCE IOUCKA PEIICHUS
MaTeMaTU4eck CcHOpPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ceuenus MHOT'OIrpaHHUKOB

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorera LHOK
- 11ep https://m.edsoo.ru/2d8a9¢99
IpsiMasi ¥ IJI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubnmorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
IpsiMasi ¥ III0OCKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnnoreka [JOK
pUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nupamuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBUS U3 HUX
[TonsiTHe 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIuecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [TOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

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




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuielibHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMBI€ M TIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
PHEHATIEYIAP P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISpHOCTH bubnnoreka [HOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue oT IpsIMOi 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmorexa LIOK
P B P JHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubnmorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbnas pabora no temam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMuia
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ) P, https://m.edsoo.ru/a0fdd5bf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiiCcnuieaax, mpaBuIbHbBIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAAb OCHOBAHMI Enbmmorexa IOK
P ’ tan . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMON MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.edso0.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edsoo.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3alKs 3HAaHHIA. | bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerIHI/IBaIOH_[ZIrMI/IC}I Hp}IMIZ;MI/I, 1 bubmorexa LHOK
. https://m.edsoo.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOIAAb IOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

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




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yolne u Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87h
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
13 Bekrop Ha mockoct U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHME BEKTOPA HA YUCIIO nomoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBII IEUCTBUHA C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep NYECKUX ’ bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa HOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [JOK

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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