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NMOACHUNTEJIbHAA SATTCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

LEJIN NSYUEHNA YUEBHOI O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUpOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(EeCCHOHATBPHO BaXHBIX KA4yeCTB, IMOITOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO HIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

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

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJA€ PELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPIKaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



o (dopmupoBaHue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe€ €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/lad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI' O KYPCA B YHEBHOM INJ1IAHE

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



COLOEP>XAHWVE YUYEBHOI O KYPCA
10 KJTACC

npﬂMbIe " MJIOCKOCTW B MPOCTPaHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAIIIENbHBIE INTIOCKOCTH; CBOKMCTBA MAPAIIIEIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHNECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHororpaHHMKNn

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJTACC

Tena BpaLleHUA

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIUHIPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BEKTOpr N KOOpAnHaTbl B NPOCTPaHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [lpaBuiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



BrrunciieHre yrioB Mexay MPSMBIMHU M IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



NNAHNPYEMBIE PE3YJIBTATDI
JIMYHOCTHDbIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

["paxkpaHCKoe BoCMUTaHKMe:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

nanI/IOTI/ILIECKOE BOCINMNTaHWE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOMN MIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

[lyX0BHO-HPaBCTBEHHOI0 BOCNUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

SCTETUYECKOE BOCMINTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 33]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

Pur3myeckoe BoCrUTaHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BOCMUTaHME:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U



CaMOOOpPa30BaHUIO HA TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
y‘{aCTI/IIO B peH_IeHI/II/I HpaKTI/I‘—IeCKI/IX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJIeHHOCTI/I.

DKO0/10rM4yecKoe BocrnnTaHue:

C(bOpMI/IpOBaHHOCTI)IO HKOJIOTHYECKOU KYJbTYPbI, IIOHHMMAHHUCM BJIMAHUA
COMMAJIBHO-9KOHOMHNYCCKUX ITPOHCCCOB HAa COCTOSHHC HpI/IpOI[HOP'I 51 COHHaJIBHOfI
Cpelbl, OCO3HAHHEM TJOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpHeHTaHI/Ieﬁ Ha HpI/IMeHeHI/IC MATCMATHNUCCKHUX 3HaHHﬁ JJIA peIHeHI/I}I 3a1a4 B
06JIaCTI/I 0pr>KaIOHleﬁ CpCAbl, INTAHUPOBAHUS ITIOCTYIIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUUN ISl OKPYKAIOIIEH CPEIBI.

LIeHHOCTK Hay4HOr0 Mo3HaHWS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEMaTUUYECKOM HAYKH KakK C(bepBI YeJI0OBEUECKOU JACATCIIBHOCTHU, JOTAallOB eé
Pa3BUTHA W 3HAYUMOCTHU MOJI1 Pa3BHTUA HIUBUIN3AOWH, OBJIAJACHHUCM A3BIKOM
MaTCMaTuKHN H MaTeMaTquCKOﬁ KyJIBTypOfI KakK CpeI[CTBOM IIO3HAHUA MI/Ipa;
TOTOBHOCTBHIO OcyIHeCTBJ'DITB HpOCKTHYIO u I/ICCJ’ICI[OBaTeJIBCKYIO ACATCIIBHOCTD
I/IHI[I/IBI/II[yaJIBHO UB rpynne.

METAMNPEOMETHbBIE PE3YJIbTATbI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  Vuueepcanrvnvie  noznasamenvmvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwe2o  Mupa;  npumeHeHue  J102UYeCKUux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble 10rMyeckune JencTBUS:

e BBIBIISTh U XapaKTEPU30BaATh CYIICCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIOPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;



e Jl€JaTh BBIBOJABI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccneaoBaTe/IbCKUE eNCTBUS:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

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

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO PE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE INPOIECCAa, a TaKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

PaboTa ¢ nHdopmaLuei:

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

e BbIOMpaTh WHGOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH Ha/IEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

O6LeHwue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS 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
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyAHNYECTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
CamoopraHusauusa:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C YIETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPO/Ib:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NMPEAMETHbDIE PE3YJIBTATDI
10 KNACC

OmneprpoBaTh NOHATUIAMU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

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

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

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

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTUMYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (OPMYIT; BEIYUCIISITH COOTHOLICHHS MEXTy TUIOIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEKax U
pUCYHKaX.

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

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE CpPEICTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peayibHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara ajareophl; pemarh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KNACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJ10 cdepsl; cepa, BMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKaJIIPHOE MPOU3BEACHUE, PACKIaAbIlBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
YKU3HH, PACTIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMEHATh MOJMy4YEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, UCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TE€OpEM, arnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATWNYECKOE NJ1AHNPOBAHNE
10 K/TACC

KonnyecTtso yacoB

ONEKTPOHHbIE

Ne HanmeHoBaHWe pa3aenoB U TeM K n (unbpossble)
n/n nporpammbl Bcero Ongoanble p6aKT|/|quK|/|e obpasoBaTesibHble
paboTbl paboThl pecypcol
bubmuoreka [IOK
! Baezienne B crepeomeTpHio 10 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnunoreka LIOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
S MuororpasHHkH 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOLEMEI MHOTOTPAHHHUKOR d 1 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cCeYeHUS, PACCTOSHUS U YIJIEI 4 1 bubnmorexa [JOK
p ' P yr https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 0



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

11 KNNACC

KonnyectBo yacoB

ONEeKTPOHHbIe

HanmeHoBaHMe pa3aenos N Tem (unbpoBble)
Ne n/n KOHTponbHbIE  [paKTnyeckue
nporpamMmsl Bcero 6 6 obpasoBaTe/ibHbIe
paboTbl paboTbl pecypChl
bu6mmoreka [IOK
! Tena Bpaeris 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOT'PAMME



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




NOYPOYHOE NMNJ1AHNPOBAHWE

CeueHHs MHOTOT PaHHUKOB

10 KJTACC
KosimyecTBo 4acoB ONEeKTPOHHbIe
Ne [arta umposble
Tema ypoka
n/n yp Bcero KO;Tpoanb'e I'Ip6aKT|/|quK|/|e n3yyeHnss  obpasoBaTesibHble
paboThl paboThl pecypeh!
OCHOBHBI€ TIOHATHSI CTEPEOMETPHH:
TOYKa, NPAMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna
1 1/1506 E)KGHI/ISI Hapnc Kax: 1 bubmorexa HOK
P preyH . 03.09.2024  https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CEepeIUHbBI OTPE3Ka
[TonsaTus: nepecekaromuecs
2 IUIOCKOCTH, MTEPECEKAIOIIHeCcs 1 bubmorexa LHOK
’ 05.09.2024  https://m.edso00.ru/2d8a9c99
npsiMasi ¥ IJI0CKOCTh
[ToHsATHS: TIepeceKaroIuecs
3 TUTOCKOCTH, ITePECEKAIOIIHECS 1 bubmorexa HOK
> 11EP B 10.09.2024  https://m.edsoo.ru/db685e73
npsiMasi ¥ IJI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuoreka [IOK
PHUCYHKaX, Ha MPOEKIIMOHHBIX 12.09.2024  https://m.edsoo.ru/a63959ed
yepTeKax
HauasnbHble cBeieHHS 0 KyOe U

5 MUpaMHe, X pa3BEPTKU U MOJIEITH 1 bubmorexa LHOK

PaMIE, 1x passep ACH. 17.09.2024 https://m.edsoo.ru/b30dff38



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

HagansHbie cBenieHus 0 Kyoe u

6 nupamujie, uX pa3BEPTKU U MOJIEIIH. bubmmorexa LIOK
19.09.2024  https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MOCTPOEHUU CTEPEOMETPHUU: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPHUU U 24.09.2024  https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

8 MMOCTPOEHUH CTEPEOMETPHHU: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUU U 26.09.2024  https://m.edsoo.ru/239c8ch4
CJICJICTBUS U3 HUX
[TonsiTre 06 akCHOMATHYECKOM

9 MIOCTPOEHUH CTEPEOMETPHHU: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUU U 01.10.2024  https://m.edsoo.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 IIOCTPOECHHUHU CTEPEOMETPUU: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUU U 03.10.2024  https://m.edsoo.ru/258fc245
CJICJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx

1 B IIPOCTPAHCTBE: NIEpPECEKAIOIINECS, bubnuoreka [IOK
napajuleJIbHbIE U CKPEIIHUBAIOIINECs 08.10.2024  https://m.edsoo.ru/1a2520f6
PsSIMbIE
[TapannenbHOCTh MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

12 napaJuleJIbHbIE IPSIMBIE B bubmmorexa LIOK

10.10.2024  https://m.edso0.ru/93ad36b3

IIPOCTPAHCTBE; NMapalIEIbHOCTD
TPEX NMPAMBIX



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapayeabHOCTH IPSIMON | 15.10.2024  https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriibl ¢ cOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOpOHAMHU 17.10.2024  https://m.edso0o.ru/9f4071b9
15 VYron Mexay npsMbIMHU B bubnunoreka [HOK
MIPOCTPAHCTBE 22.10.2024  https://m.edsoo.ru/fe733862
16 Yron mexay npssMpIMU B bubnuorexa [JOK
MIPOCTPAHCTBE 24.10.2024  https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEN: bubnnorexa [HOK
napajuieIbHbIe TNIOCKOCTH 05.11.2024  https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyieIbHbIX bubnnoreka [JOK
IJIOCKOCTEH 07.11.2024  https://m.edsoo.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GuUrypsl Ha MIOCKOCTU: TETPAd bubmmorexa [OK
P $ TETPAD, 12.11.2024  https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnesa
. bubnuoteka [JOK
2 IT
0 OCTpOSHHC Ceemit 14.11.2024  https://m.eds00.ru/1d434d0f
. bubmuorexa [JOK
21 IT
OCTpOSHHC Ceemit 19.11.2024  https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "ITpsiMbl€ M TUIOCKOCTH B bubnuoreka [IOK
npoctpanctie. [lapannensHoCTh 21.11.2024  https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MIJIOCKOCTEN"
[lepnieHAUKYIAPHOCTD MPAMOUN U
23 HJ'I(F))CKO(f’l[I/I'}II'[e pneH UK IJ)I;I HbIE bubmorexa LHOK
- MEPTERAMIYIAD 26.11.2024  https://m.edsoo.ru/b19f6a5d

MMpAMBIC B IPOCTPAHCTBC



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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[IpsimMble napaienbHbIe U

bubmuoreka [JOK

24 MEePIEHINKYIISIPHBIE K TTIOCKOCTH 28.11.2024  https://m.edsoo.ru/0ac11c95

o5 [IpsimMble napaienbHbIe U bubnuoreka [IOK
NEePHEHANKYIISIPHBIE K MJIOCKOCTH 03.12.2024  https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnmoreka [JOK
IPsIMOM M IJIOCKOCTH 05.12.2024  https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsipHOCTH bubmumoreka [IOK
MPSIMOM M TUIOCKOCTH 10.12.2024  https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuoreka [IOK
MEePHEHANKYJISIPHON TIIIOCKOCTH 12.12.2024  https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuorexa [JOK
NEepPHEHANKYJISIPHON III0CKOCTH 17.12.2024  https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnnorexa [HOK
NEePIEeHIUKYJISPHON MIII0CKOCTH 19.12.2024  https://m.edsoo.ru/7d18834b
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:

31 paccTosiHue OT TOYKHU J0 bubnunorexa [JOK
MJIOCKOCTH, PACCTOSTHUE OT MIPSIMO 24.12.2024 = https://m.edsoo.ru/33c477d3
710 TUTOCKOCTH
[TepnieHUKYNsAp ¥ HAKIOHHBIE:

32 paccTosiHue OT TOYKHU JI0 bubnunorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOK 26.12.2024  https://m.edsoo.ru/66fefadd
710 TUTOCKOCTH
[leprienaAuKyAp ¥ HAKJIOHHBIE:

33 paccTosiHUE OT TOUYKHU 10 bubnuorexa [IOK
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 09.01.2025  https://m.edsoo.ru/a5b7b8e3
710 TUTOCKOCTH

34 [IeprieHAUKYISp U HAKIIOHHBIE! bubnnorexa [JOK
PacCTOSIHUE OT TOYKH J0 14.01.2025  https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 IIJIOCKOCTH

35 VYrael B IPOCTPAHCTBE: YOI MEXKIY bubnunoreka [HOK
IPSIMOH U IJIOCKOCTBIO 16.01.2025  https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroj bubnmoreka [JOK
JBYTPAHHOIO yrjia 21.01.2025  https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmumoreka [IOK
JIBYTPAHHOI'O yria 23.01.2025  https://m.edsoo.ru/c7c777ed
Ilepne oc OCKOCTEH:
3% | mpmmax nepnemmmymaprocTa BuGmnorera LIOK
P P f[ P 28.01.2025  https://m.edsoo.ru/ec3e2da3
JIBYX TTIOCKOCTEH
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
39 [IPU3HAK [EPIECHAUKYJIIPHOCTH Bubmorexa ITOK
P P uﬂ y P 30.01.2025 | https://m.edsoo.ru/ed9e2a8e
JIBYX TTIOCKOCTEH
[leprieH IUKYIAPHOCTD MIOCKOCTEH:
40 MIPU3HAK NEePIEHIUKYIIIPHOCTH bubmmorexa LHOK
P P vﬂ y P 04.02.2025 | https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEMH
41 Teopema o TpEX NepHEHAUKYIIIPaAX bubmorexa [IOK
P P PHCHAMIKY AP 06.02.2025 | https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMEPHEHIUKYIISIPAX Bubmorexa ITOK
P P PHCHMKYIAD 11.02.2025  https://m.edsoo.ru/52188a7d
43 Teopema o TpéX nepneHAUKYIIPax bubmmorexa LOK
p p PHCHAMRYID 13.02.2025  https://m.eds00.ru/9f246736
KonTponbhas pabota no remam
44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U bubnnoreka [JOK
miockocTei" u "Yriel Mexay 18.02.2025  https://m.eds00.ru/5b971ef3

MPSIMBIMU U TUIOCKOCTSIMH"
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IToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOIPaHHHKA, BBIIYKJIIbIE U bubmorexa LHOK
P ’ Y 20.02.2025  https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BépTKa MHOIOTPAaHHHUKA
[Ipu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS MPU3MBI;
46 psiMast U HaKJIOHHAS IPU3MEL; bubmorexa LHOK
P p ’ 25.02.2025  https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJIHAS TIOBEPXHOCTh
HIPU3MBI
47 [Tapannenenunen, npsaMOyroJibHbII bubnuorexa [JOK
napajuieIeuIe] ¥ €ro CBOMCTBa 27.02.2025 | https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbHas MUpaMUIA,
TPaHU U OCHOBAHUE IMUPAMHU/JIBI;
48 OOKOBas 1 TIOJTHAS TIOBEPXHOCTh bubmorexa [JOK
04.03.2025 | https://m.edsoo.ru/fblcd0a5
UPaMUJIbI; TPABHIILHAS U
yceu€HHas TMpaMKJIa
[IpaBuTbHBIE MHOTOTPAHHHKH:
MOHSITHE TTPABWIIEHOTO
MHOTOTPaHHHKA; TIPABUIIbHAS
49 npu3Ma ¥ MpaBUIbHAS THPAMH/IA; bubmmorexa HOK
P ’ 06.03.2025  https://m.edsoo.ru/074c8865
NpaBUJIbHAS TPEYrOJIbHAS
NUpaMu/Ia ¥ MPaBUIBLHBINA TETPadIP;
KyO
[IpencraBnenue o mpaBUIbHBIX
50 MHOTOTPAHHUKAX: OKTadI bubmmorexa [TOK
P ' P 11.03.2025  https://m.edsoo.ru/a0fdd5bf
TOJIEKadIp U UKOCAdIP.
51 CummeTpus B TPOCTPAHCTBE: bubnmnoreka [JOK
CUMMETPHSI OTHOCUTEIIBHO TOUYKH, 13.03.2025  https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/8a7be683
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IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiejaenunenax, NpaBuiIbHbIX
MHOI'OIPaHHHUKAX

Briuucienue piieMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, bubmorexa [IOK
18.03.2025  https://m.edsoo.ru/6cdbecef
JTMaroOHaJH, yIJbl
[Tnomans 60KOBO MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
53 MPU3MBI, TUTOIIA/Ib OCHOBAaHUH, bubmorexa [TOK
. 20.03.2025  https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU IIPaBUIbHOU
o4 MUPAMUIBL, TEOPEMA O TIOIIAAN bubmorexa [TOK
. . 25.03.2025  https://m.eds00.ru/5603e30b
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
MTUPAMU/IBI
55 KonTposabHas pabora o teme bubnuoreka [IOK
"MHororpaHHuku" 27.03.2025  https://m.edsoo.ru/a95f5c04
, bubmuorexa [JOK
56 IT 6 00
OHATHE OB OOBENE 08.04.2025  https://m.edsoo.ru/7ad0020b
. bubnuotexa [JOK
57 06
POM TPV 10.04.2025  https://m.eds00.ru/235171b3
N bubnmoreka [JOK
58 06
PEM TTHPAMHIAR 15.04.2025  https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 06
PEM TTHPAMILIA 17.04.2025  https://m.eds00.ru/79c10312



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312

bubmuoreka [JOK

00 O0bew mupani et 22.04.2025  https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OOnem mpusMEI 24.04.2025  https://m.edsoo.ru/79853608
N bubnmoreka [JOK
62 OObEM pH3MEI 29.04.2025  https://m.edsoo.ru/1e053890
. bubnmoreka [JOK
03 OOBEM HpH3ME 30.04.2025 https://m.eds00.ru/48243f51
64 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OO0BEMBI MHOTOTPAHHUKOB" 06.05.2025  https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTU3alMsl 3HAaHUH. bubmuorexa [JOK
[TocTpoenue ceueHnuii B 08.05.2025  https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMaTH3aIus 3HAHHH.
Beluncnenune pacCTOSHUAN: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH J0 bubmmorexa [IOK
. 13.05.2025  https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXTy CKPEIUBAIOITUMUCS
PSIMBIMHU
bu6mmoreka [JOK
67 Hrorosas konTposbHas padota 15.05.2025  https://m.edsoo.ru/b9146bc0
[ToBTropenue, 06001IEHNE
CHUCTEMaTH3aIUsl 3HAHHH.
68 Boruncnenue yrioB: Mexny bubnmorexa LIOK
20.05.2025  https://m.edsoo.ru/56765e8b

CKPEIMBAIOIIUMUCS MPSIMBIMH,
MEXy MPSIMOI U MJIOCKOCTBIO,
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JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KNNACC

Konnyectso 4acoB

ONEeKTPOHHbIe

Ne ara umpposble
Tema ypoka KOHTpONbHbIE  [1paKTuyeckne

n/n Bcero n3ydyeHnss  obpasoBaTe/ibHbIe

paboTbl paboTbl pecypch!
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [TOK
https://m.edso00.ru/0341bc2b

cdepbl
Bsaumnoe pacnonoxenue chepsl

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

3 N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
HHHHHJIpH‘ICCKOﬁ MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U GOKOBast

5 MOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnmnorexa [JOK
TJI0IA s OOKOBOM U MOJTHOU https://m.eds00.ru/188f6216
[MOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia OK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MTOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 okono cepsr; chepa, BucaHHAS B bubnmnoreka [JOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

HEM LHTHH/PA, KOoHyca https://m.edso00.ru/5513d87b
b K
15 O0béM 11apa U mIoImaas chepbl nommorexa O

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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https://m.edsoo.ru/3cef10e5
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI buGnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379¢eb
Pa3znosxeHne BekTOpa 10 TpéM
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmmorexa [IOK
p p g https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIA METO
23 o I/Ipi[:I_HeHI/II/I re0Mef HUYECKUX ’ bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

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



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
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Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

23 CKaIipHoe MpoH3BeACHie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
MPSAMBIMHU U TIIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmorexa LHOK

" https://m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0o.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 CHUCTEeMaTHU3alrs 3HaHH. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edsoo.ru/7491efeQ
pelieHus
[ToBTOpenue, o6odIIeHNE 1

31 cUCTeMaTu3aIus 3HaHUi. 3agaun bubnuotexa [JOK
IJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffdad7
perieHus
[ToBTOpenme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPHUU

https://m.edsoo.ru/74b2ad91
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33 HroroBast koHTpoIbHAs paboTa 1 ngg}?}fgggﬁicz Adfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIEYEHNE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATE/JIbHbIE YYHEBHbIE MATEPUAJIbI OJTA YHEHUKA

METOONYHECKVME MATEPVAJIbI AJTA YUUTEJA

LNPPOBBLIE OBPA3SOBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






