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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
obygarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DenepalibHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIUIUHA POCCUHUCKOTO 00pa30BaHUA.
Peanuzarus mporpamMmbl 00ecrieYrBaeT OBIAICHUE KIFOYEBHIMA KOMIIETCHIIUSIMH,
COCTaBJISIONUMHU OCHOBY JUII CaMOPAa3BHTHS W HEMPEPHIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOMIEKYJITYPHOTO, JIMYHOCTHOTO W II03HABATEIHLHOTO Pa3BHTHS
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusi OOYCIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANpeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTusl oOydaromuxcs, (HOpMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YYEHHUS JAPYTrUX y4yeOHBIX AUCUMILINH. Pa3Butue y oOyuaromumxcs
NPaBUIBHBIX MPEACTABICHUM O CYIIHOCTH M IPOUCXOKJIECHUU IE€OMETPUYECKHX
abCcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M UACATBHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM [MO3HAHUH U
B IIPaKTUKE CIIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalUXCsl, a
TaK)K€ KayeCTB MBILIUICHUA, HEOOXOIUMBIX Ui aJanTalid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUPYEMOE MPU H3YYEHHH OOYyYarolIUMHUCS
HNOHATUHHBIX OCHOB F'€OMETPUM U MOCTPOCHHUH LIEMOYKH JJIOTUYECKHUX YTBEPKIACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ad, YMEHHUE BBIJBUraTb U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PELIEHUH 3a/ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AeATENbHOCTH 4enoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUAJIbHOrO ObITHs, (opma
OTPaXKEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO INO3HAaHWS M aKTHUBHOIO
npeobpazoBaHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSET pa3Hble BUABI YI€OHOM U TPYIOBOU AEATEIBLHOCTH, SABIISETCS



OIHUM U3 MpOo(ecCHOHANbPHO BaXKHBIX KauecTB, MOSTOMY akTyajlbHA 3ajayda
dopMupoBaHus |y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE O0OyueHusi — o0OmeoOpa3oBaTebHOe U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydaromuxcs yepe3 ooecreueHue BO3MOKHOCTH IPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHMW W  JICUCTBUN, CHEIH(PUIHBIX
T€OMETPUH, BO3MOXHOCTH  YCICIIHOTO MPOJODKCHHS  OOpa3oBaHHs  TIO
CHEIHNAIbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHHUEM F€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeIHA3HayeHa is
0o0ydJaromuxcsi CpeaHeH MIKOIbI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYIHCHHNA
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIME MaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
crenuQpuKoil reoMeTprun U HeoOXOUMBIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, oHM HMEIOT BOZMOKHOCTh U3yUYUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHHUAX B
pohecCHOHATEHON e TETHHOCTH.

JlocTmxkeHre LeAu OCBOCHHUS MPOrpaMMbl OOECIEYMBACTCS PEUICHHEM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBJISIIOTCS:

e (opMupoOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpaIlleHUs KaK
0 BaXHEHIIMX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMupoBaHHE YyMEHHs paclo3HAaBaTh Ha YepPTEkKax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJia BPAIlCHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHWE YMEHHS OINEPUPOBATH OCHOBHBIMH TOHSTHUSMH O
MHOTOTPaHHHMKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS TPOBOAUTH  HECIOXKHBIE JOKa3aTelbHBIC
pacCyXJCHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHHUM, KPUTHUHOCTH
MBIIICHYS,
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e (dopmupoBanue GYHKIMOHATBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEANBHBIX XU3HECHHBIX CUTYalUUAX U NPU U3YYCHUU
OpYruX  Y4eOHbIX  IPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyJIUPOBATh WX HA S3bIKE T€OMETPUH U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JJI1 = peleHuss  MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUH B HAYAJIE €r0 U3YUEHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMNpene’IEHHBIM 00pa30M OpraHM30BaHHAs padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M IPOCTPAHCTBEHHOTO MBILIECHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUILIEMY
U3YUYEHUIO [TPEMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JAEATEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
YYaIUXCS B Kypce CTEPEOMETPUH IIPOBOAUTCA 3a CYET PELICHMS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
ornepupoBaHre 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MuororpasHukun», «lIpsiMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpalmeHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensercs He TOJIbKO M0 COAEpKATENbHBIM JIUHHUIM, HO U 10 FoJ1aM 00y4eHUs
Ha ypOBHE CPEeIHET0 00111ero 00pa3oBaHuUsl.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM M0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSAMHU M HaBBIKAMHU OCYLIECTBIISJIOCH ITOCIEN0BATEIBHO U IOCTYIIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yriay6usist €€, o0pa3ysl MpOUYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reometpumn orBoauTCs 2 yaca B Henento B 10 kinacce u | yac B
Henemo B 11 kiacce, Bcero 3a jBa rojia oo0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IUIOCKOCTD,
npoctpancTBo. IloHsTHe 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelbHble W CKpelUBamIIMecs MnpsMble. llapamnensHOCTs NpSAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MApAJUICJIbHBIE MpsAMBIE B IPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; NaPAJLIECIBHOCTD NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIIENbHBIE INIOCKOCTH; CBOMCTBA MAPAJIIETbHBIX
riockocte. IIpocreitime nmpocTpaHCTBEHHBbIE (DUTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, napajuieJIenune; NOCTPOECHUE CEUEHU.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsAMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J10 TIOCKOCTH, MPOEKIUS (PUTyphI HA TUIOCKOCTb. [leprnenuKynsapHoCTh
IUIOCKOCTEN: MPU3HAK MEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpEX
NEPIECHANKYIIAPaX.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBbI; IpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuiesienunes; U ero cporcrsa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yced€éHHas nupamMuga. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuibHBIE
MHOTOI'PAaHHMKH: IIOHSATHE MPABWIBHOIO MHOI'OTPaHHUKA; NPABUJIbHAS NPU3MA U
IIpaBWJIbHAs IHMpPAaMHUJA; NPABUIIbHAs TPEYroJibHas IHpPaMUAA W NPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune o mpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadIp,
nozeKasip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NIPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH. DJIIEMEHTBI CAMMETPHU B IMPAMHUJIAX, TAPAJLIEIICIIUIIEIAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSIMON IIPU3MBI,
TJI0IIIa/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NMPSIMOM Tpu3Mbl. [Lnomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPaBUIBHOM MNHUPAMHIBI, TEOpeMa O
wionaau yceu€uuoil nupamuisl. [loustue 06 00béme. OOBEM MupamMuabl, MPU3MBIL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpa3ylollass W OChb; IUIOMIA[b OOKOBOM U MOJHON
ITOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
¥ OCh; TTOIIIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pasyromne
U BBICOTA; OCHOBAHUA U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAJb MMOBEPXHOCTU C]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelbHasl MIIOCKOCTh K cepe;
10 hL CHEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTKa MuIMHIpa 1 KOHYCA.

KoMOuHanuu e BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMMCaHHbBIN
okoJ1o cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumneaa u ciaeactsus u3 He€. OO0BbEM LUIMHIpA,
KoHyca. O0BEM 11apa u oAb chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mMHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasielbHOE OCHOBAHUIO U POXOIAIIEE YEPE3 BEPILNHY), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopAuHAT B mpocTpaHcTBe. Koopnmuatel BekTopa. lIpocreiimme 3amaun B
KOOpAMHATax. YToJl Mexay BekTopaMu. CKaJISIpHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMU U INIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpamMMbl y4eOHOro THpeaMera
«Maremartukay XapakTepu3yloTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTHX HayKax, TEXHOJOTHAX, cdepax
HKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUSA,
CBSI3aHHOTO C MPAKTHYECKUM MIPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATeTLHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTE, 00BbEKTOB, 3a/1a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OT/bIXa, peryJisipHas puzndeckas akTUBHOCTS); (PU3UYECKOT0 COBEPIIICHCTBOBAHUSI,
IPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHON JIEATEbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTreMaTHUYeCKOMy OOpa3oBaHUIO U
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CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME Ha NMPUMEHEHHWE MATEMaTUUYECKHUX 3HAHUM ISl pEIIeHUs 3a1ad B
00J1acTH OKpY>KaIoIIeH Cpeibl, IIIaHUPOBAHUSI TOCTYIIKOB U OILICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3sBUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMUU; OBJIAJCHHEM S3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M MCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO TpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsAMU, YHUBEPCATILHBIMU Pe2YTIIMUBHBIMU OetCMBUSMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA  OKPYHCAIoOuje2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
uccnedosamenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayuei).

Bba3oBble JJornyeckue aeiicTBHA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHIECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYITUPOBATH
OTpeNie]ICHUs]  TMOHATUN, yCTAHABIHMBATH  CYIICCTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (opMymHpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpeYHs. B (aKkTax, NAaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
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e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX M
WHYKTUBHBIX YMO3AKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJTIOTHH;

e TIPOBOJAWTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUMA (MIPSIMbIE U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh cnoco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpaTh Hamboiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarebCKue 1eHCTBUSA:

e HCIIOJBH30BAaTh BOMPOCH KaK MCCJIEAOBATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyIUpOBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE, MpodIIeMy,
yCTaHaBIWBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
o0ObeKTa, SBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMU;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yiIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKKE BBIIBUTATH
MIPEJIIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

e BBIABIISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX /ISl OTBETA HA
BOTIPOC | TSI pEIICHUS 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HWCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIUIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYpHUPOBaTh WHGOPMAIINIO, IPEICTABIATH €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpapUIeCcKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIUU o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 0Oecnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABBIKOG 0OVHAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
U TeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS
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B YCTHBIX U NMMCBMEHHBIX TEKCTax, 1aBaTh MOSCHEHUS IO XOJy PEIICHUS
3a71a4M, KOMMEHTUPOBATh MOJIYYECHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npoO0sIeMbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha MTOUCK
pPEILICHUS; COMOCTAaBIITh CBOM CYXKJIECHUA C CYXICHHSIMHU JAPYTUX
YYaCTHUKOB JHAora, OOHAPYKUBATh Pa3InuMe W CXOJICTBO IMO3UIIHMA; B
KOPpEeKTHOU popMe hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3a7a4 MPe3eHTAIINN 1 0COOCHHOCTEH ayIUTOPHH.

CoTpyaHuvecTBO:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTbHOU
paboThl TpU pelnieHnyd y4eOHBIX 3a1ad; MPUHUMATh IEIb COBMECTHOM
JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenatb BHIbI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh MPOLECC H
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax padboThl (00CYyKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH 1bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvruvie pecynamuesnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C y4€TOM MMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABATEIbHOW pediaeKcur Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOILIecca U pe3yabTara
peLIEeHHs] MaTEMAaTHYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa I€JM U YCJIOBHUSAM, OOBSICHSTH
NPUYUHBI TOCTHKEHUS WIM HEAOCTHXKEHUS PE3YJIbTAaTOB NEATEIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OmneprpoBaTh MOHATUSIMH: TOUKA, IPSIMAas, INIOCKOCTb.

[TpyuMeHsSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PELICHUH
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh NOHATUAMU: APAIIIEIIBHOCTh U NEPIIEHIUKYIIPHOCTD MPSMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIONIOKEHHE TNPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIM yroJyl, TpaHU JABYI'PAHHOTO YIJIa,
pedpo IBYrpaHHOrO YIJIa; JUHEMHBIA yroyl JBYrpaHHOIO yrja; IpaiycHas Mepa
JBYTPaHHOI'O yIJIA.

OnepupoBaTh TOHATUAMH: MHOTOTPAHHHMK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPABHIIbHBII MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPDAaHHUKOB (MHMpamMuaa; IpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccudpumupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH, TMPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIUIICIbI).

OmnepupoBaTh NOHATUSIMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONB3Ysl METO/I CIIE/IOB.

CtpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CJIEAOB, BBINOJHSTD
(BBIHOCHBIE) TJIOCKME YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemartp 3a1aun Ha HaxOXKIEHHE T€OMETPUUECKUX BEJIMYUH 1O 00pas3nam Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTUYECKHE METOAbl IPU PEIICHUU
CTaHJApPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY IBYyMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIINBAIOIIUMHUCS PSIMBIMU.

Pemarp 3a1aun Ha HaxOXKIEHUE T€OMETPUUECKUX BEJIMUUH 1O 00pas3am Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl TpPU PEIICHUU
CTaHJApPTHBIX MaTeMaTWYeCKUX 3a/Jady Ha  BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMU, MEXAY TMNPAMONH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOLIAAN MTOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
NUpaMUJIa) C IPUMEHEHHEM (POPMYIT; BBIUUCISATH COOTHOLLIEHUS MEXKTY TIOLIaAIMU
NOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.
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OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI 17151 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEIMOJIaTaf0IINX HECKOJBKO MIAr0B PEIICHUs, €CITU YCIOBUS TPUMEHEHHS 33/IaHbI
B SIBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoauTh TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, paclio3HaBaTh MPOSBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[TpuMeHsTh MOJIyYeHHBIE 3HAHHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEabHBIC
CUTyallil W TIPUMEHSATh WU3YYCHHBIC TOHSATHUS B TIPOIECCE TOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYIMPOBAHHONW TPOOJIEMBbI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha SI3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJETU C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI B TeOpeM, ammapara aireOpsl;, penarhb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUICCKIX BEIHUHMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: UWJIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yrolue
UIMHIPUYECKON MOBEPXHOCTHU; HIMIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yoline
KOHUYECKOW NOBEPXHOCTHU, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBarh NMOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOSA, BHICOTA INAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnate  00BEMBI M MJIOMIAQAM TMOBEPXHOCTEH TeN  BpalleHUS,
Tr€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpPMYII.

OneprpoBaTh NOHATUSAMU: MHOTOTPaHHUK, BIINCAHHBINA B CPepy U ONMUCAHHBIN
0KoJ10 cepsl; chepa, BMCaHHA B MHOTOTPAHHUK WX TEJIO BPALLEHUS.

BoluncnaTe COOTHOLIEHUS! MEXAY IUIOMIAIIMU MOBEPXHOCTEH U 00BEMaMU
0/T0OHBIX TEJI.

N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLCHUSI.
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W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

OmnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMmeHsTh IpaBUIIO NapajlieIenuIea.

OmnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPBI.

HaxoauTts CcyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IMPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IVIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1s pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPEIIO0JIaratoINX HECKOJIBKO IIar0B PEIIECHUS, €CIIU YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

Pematp mpocreiinie reoMeTpuuecKre 3aaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemare 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0XJI€HNE F€OMETPUUECKHUX BEITUYMH 110 00pa3laM WM alrOpuTMaM, IpUMEHss
M3BECTHBIE METO/IbI IPU PEIIEHUH CTaHAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpyuMeHsTh MOJNydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh PEaJbHBIC
CUTyalldid W TPHUMEHATH HU3YYEHHbIE MOHITHS B MPOIECCE MOHMCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATH pPeasbHBIC
CUTyallud Ha A3BIKE TIEOMETPUHM, UCCIEAOBaThb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, ammapara ajireopsl; pemarb
NPAaKTHUUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKEHUEM I€OMETPUIECKHUX BEIHUUH.
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10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypchl
Bbu6nuoreka [JOK
1 B 10
BEACHHE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [TeprieHAMKYASIPHOCT MPSAMBIX U 12 bubanorexka HOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
1
6 OOhEMEI MHOTOrpaHHHKKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceyeHUsl, paCCTOSHUS U YIJIbI 4 1 bubmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBanue pa3ieoB U TeM nudpoBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbubmunoreka LIOK
T 12
©J1a BpatleHiuA https://m.edsoo.ru/1¢209e37
N bubmuoreka [IOK
2 ObnEmb Ten > ! https://m.edsoo.ru/1¢209e37
3 BexToprs! 1 KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHnue, 060061IeHNE, 7 | bubmunoreka LIOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHMUE

18

CeueHust MHOTOIPaHHUKOB

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uugpossie
Tema ypoka Koutpoasnubie  IIpakTnyeckue
n/n Bcero u3yueHusi o0pa3zoBaTesbHbIE
padoTsI padoThI
pecypcsl
OCHOBHBIE TOHSTHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npocrpascTBo. [IpaBuna
1 M300paXeHMs Ha PUCYHKAX: 1 bubmmorexa LIOK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300pakeHUsT TIOCKOCTEH,
napajuIeNbHbIX IPSIMbIX (OTPE3KOB),
cepeHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 IJIOCKOCTH, IEPECEKAIOIINECS 1 buGnnorexa LIOK
> 11°P https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MII0CKOCTh
ITonsaTHA: nepecekaromuecs
3 MIJIOCKOCTH, TEepeCceKarouecs 1 bubmorexa [IOK
> 11eP https://m.edsoo.ru/db685¢73
npsiMas U MI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bu6nuorexa [IOK
PUCYHKaX, Ha MPOEKLIMOHHBIX https://m.edso00.ru/a63959ed
yepTexkax
HauaneHbie cBeneHus o kyoe u

n but6mmoreka [IOK

5 nupaMu/jie, uX pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38
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HauanpHabie cBenenus o kyoe u

6 MApaMuJie, X pa3BEPTKU U MOJIETIH. BuGmmorexa [OK
https://m.edsoo.ru/3d8ffd32

CeueHnss MHOTOTPAaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

. ITIOCTPOEHHUH CTEPEOMETPUH: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 006 AKCHOMAaTUYECKOM

2 MMOCTPOECHUU CTEPEOMETPUH: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTHE 006 AKCHOMAaTUYECKOM

9 MMOCTPOECHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTHE 06 AKCHOMATUYECKOM

10 MMOCTPOECHUU CTEPEOMETPUH: bubmmoreka [JOK
AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnonoxeHue npsmbIX B

1 IIPOCTPAHCTBE: IepeceKaromuecs, bu6nuorexa [IOK
MapajuleNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520£6
psiMbIe
[TapanienbHOCTh NPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:

12 NapajuleIbHbIC NPSIMBIE B bubmorexa LIOK

IIPOCTPAHCTBE; apaJUICIbHOCTh
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3
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[MapannensHOCTh NPSMBIX
TUTOCKOCTEH B MMPOCTPAHCTBE:

but6mmoreka [IOK

13
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYTIIBl ¢ COHANpPaBIEHHBIMU bubnmoreka [JOK
CTOPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bu6nuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bu6nuoreka [IOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannensHOCTh TIOCKOCTEH: bubnmoreka [JOK
MapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
13 CBoiicTBa napaniebHbIX bu6nuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmorexa OK
P - TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne;y
but6mmoreka [IOK
20 [TocTpoenune ceuenuii
TPOCHHE CeneiH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 IT i
OCTPOCHHE CeRetuH https://m.edsoo.ru/ec26feSd
KontponbHas paboTa mo teme
” "IIpsiMble ¥ TUIOCKOCTH B | bu6nuorexa LIOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTH NPAMOUN 1
PHEHIHKYIAD P but6mmoreka [IOK
23 IJTIOCKOCTH: TIEPIICHIUKYJISIPHBIE

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d
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[Ipsmbie napauiebHbIE U

bubmunoreka LIOK

24 MEPIEHANKYIAPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHble U Bu6muotexa [JOK
MEPIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

%6 [Ipu3Hak nepneHIuKyJIIPHOCTH bu6nuoreka [IOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHaANKyISIPHOCTH bubnmoreka [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/635¢5087

29 Teopema o ipsimoit bu6nuoreka [IOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bubnmoreka [JOK
MEePNEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenguKymsip U HaKJIOHHBIE!

31 paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH, bubnmoreka [JOK
paccTosHUE OT MPSIMOM JI0 https://m.edsoo.ru/33c477d3
MJI0CKOCTH
[lepnenguKymsip U HaKJIOHHBIE!

1 paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH, bubnmoreka [JOK
paccTosgHuE OT MPSMOM 110 https://m.edsoo.ru/66fefadd
MJI0CKOCTH
[lepnenguKymsip U HaKJIOHHBIE!

13 paccTossHUE OT TOYKHU J0 MIIOCKOCTH, bu6nuoreka [IOK
paccTosgHuE OT MPSMOM 110 https://m.edsoo.ru/aSb7b8e3
IJIOCKOCTH

34 [TepieHAUKYSIp U HAKJIOHHBIE: bu6nuoreka [IOK

pacCTosAHUC OT TOYKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosHUE OT MPSIMOM JI0

TJTIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKAY Bu6muotexa [JOK
IIPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yTOJ, JUHEHHBIA YOl bu6nuoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEHHBIN yrom bubnmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
[TeprieHAMKYISAPHOCTD MIIOCKOCTEM:
38 HpII/:E}HaK HGI})IHGEI[HKyJISIpHOCTI/I bubmmoreia LIOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TIJIOCKOCTEH
[TeprieHAMKYISAPHOCTD MIIOCKOCTEM:
39 HpII/:E}HaK HGI})IHGEI[HKyJISIpHOCTI/I bubnuoreia LIOK
g https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEHN
[TeprieHANKYASAPHOCTD MIOCKOCTEM:
40 MIPU3HAK NEPHEHANKYIIPHOCTH bubnuoreka LIOK
N https://m.edsoo.ru/ba75dcS57
JIBYX IJIOCKOCTEHN
41 Teopema o TpEX NepHeHIUKYIApax bubmmorera LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepneHIUKYIsIpax bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIsIpax bubnuorexa LIOK
https://m.eds00.ru/9246736
KonrtponsHas pabora o Temam
44 "[lepnieHIUKYIASIPHOCTD MPSAMBIX U 1 bubnuoteka [JOK

mockocTeil" u "Yriasl MexIy
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTbI

45 MHOTOTPAaHHUKA, BBIYKJIbIE 1 bubmorexa OK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOIOTPaHHUKA
[Tpu3ma: n-yronpHas npu3ma; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsIMasi U bu6nuoreka [IOK
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh TPU3MBbI
47 [Tapannenenunen, OpsMOYTOJIbHBII bubmmoreka [JOK
rapajuieJIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yroiapHas nupaMmuia,
IpaHU U OCHOBAHUE MTUPAMUJIBL;
48 O0KOBast ¥ OJTHAsI TOBEPXHOCTh bubmmorexa LIOK
https://m.edsoo.ru/fblecd0as
MUPaMH/Ibl; IPAaBUJIbHAS U
ycedu€HHas mupamMuia
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATHE TTPABUIBLHOTO
49 MHOTOTpaHHUKA; IPABUIIbHAS Bu6muotexa [IOK
MpU3Ma U NMpaBUIIbHAS TUPAMU/IA; https://m.edsoo.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS MUpaMUAA
Y TIPaBUJIBHBIN TETPadp; KyO
[Ipeacrasnenue o MpaBUIbHBIX
50 MHOTOTpaHHUKAX: OKTad/Ip, bubmorexa [IOK
https://m.edsoo.ru/a0fddSbf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
51 CUMMETpPUSI OTHOCUTEIILHO TOUKH, Bubnmorera [IOK

MPSIMOM, TNIOCKOCTH. DJIEMEHTHI

https://m.edsoo.ru/b9e777d9
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CUMMCTpPUH B IIUpaMuJax,
napajjicjcnuineaax, mpaBUJIbHBIX
MHOTI'OrpaHHUKax

BrlunciieHue 3j1eMEHTOB

bubmunoreka LIOK

32 MHOFOIPAHHHKOB: pEGpa, https://m.edsoo.ru/6¢cdbecef
JTMArOHAaJ!, YTJIbl
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
53 MPU3MBI, TUIOIA/Ib OCHOBaHUM bubnnorexa LIOK
P ’ Al N ’ https://m.edsoo0.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABUIILHON
54 NUpaMUIbI, TEOPEMA O TIOLIAIN bubmorexa LIOK
P f[ > 1OP Hl 8 . https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPaAMUTBI
55 KonrtponsHast pabora o Teme | Bu6muotexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
but6mmoreka [IOK
56 I1 0 00BE
OHITHE OO ODBEME https://m.edsoo0.ru/7ad0020b
N bubmuoreka [{OK
57 06
DEM THPanHAB! https://m.eds00.ru/235171b3
N bubmoreka [IOK
58 06
DEM THpanHIpt https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 06
DEM THpanHIpt https://m.eds00.ru/79¢10312
60 O06BEM TUpaMuIbI Bubmorexa LIOK

https://m.edsoo.ru/2faadc3f
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61 O0BEM pU3MBI buomorera [IOK
https://m.eds00.ru/79853608
N but6mmoreka [IOK
62 OOném npH3MbI https://m.edsoo0.ru/1e053890
N but6mmoreka [IOK
63 OnEm mpusME! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme 1 bu6nuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o600IIEHNE
65 CHCTEMaTHU3allHsl 3HAHHH. bubnuoteka [JOK
[TocTpoeHue ceueHuli B https://m.edsoo.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpenue, o6o0IIEHNE
cucTeMaTu3als 3HaHUH.
Brrunciienne pacCTosHUAN: MEXITY
66 JBYMSI TOUKaMH, OT TOUKH J10 bubmmorexa [OK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH A0 MJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
but6mmoreka [IOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps-//m.edsoo.rw/b9146bc
[ToBTOpenue, 0600IICHNE
CUCTEMAaTH3alMs 3HAHUH.
Beruucienue yrios: MExXay BuGmorexa LOK
68 CKPEILMBAIOIUMUCS IPSIMBIMH,

MEXIy IPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://m.eds00.ru/56765e¢8b
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




27

11 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbBbIE
[
‘:;11 Tema ypoka Beero Kontpoabnbie IIpakTuueckue i[:;;ennﬂ :)lg];l;[;?)l;:fenbﬂme
padoThI padoThI
pecypcsl
Cdepa u map: meHTp, paamyc,
1 JAAMETP; TUIOLIAIb TOBEPXHOCTH 1 bubmmorexa [OK
https://m.edsoo.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsbl

) 1 IUIOCKOCTH; KacaTenbHas | bubmuoteka [JOK
IUTIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
cepsl

3 Nzobpaxenue chepsl, mapa Ha | bubmmoreka [JOK
mmockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapuveckasi MIOBEPXHOCTD,

4 o0pa3yromue MUINHIPUISCKON 1 bubnmoreka [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
LUIMHIPUYECKON TTOBEPXHOCTH
Hunuuap: ocHoBaHUs M OOKOBast

5 MOBEPXHOCTh, 00pa3ykoIas U OCh; 1 bubmmoreka [JOK
[UIoIaabs OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3ob6parkenne HmIMHIpa HA

6 rmiockocTH. Pa3BépTka nunuuapa. 1 bubmmoreka [JOK

Ceuenus nuimHApa (II0OCKOCTHIO,
napasuiebHON WiIn

https://m.edsoo.ru/016e25¢eb
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MEePIECHANKYIISIPHON OCH
AJTUHIPA)

Konnueckast 1oBepXHOCTB,
o0pa3yronme KOHHIeCKOM

bubmunoreka LIOK

! TMOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlIMHA,

8 o0pa3yrolas U 0Chb; IIOMAIb bubmorexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBO¥ ¥ MOTHON TOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZHﬁ u gOKZIBO;: Bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o00pakeHne KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (II0CKOCTHIO, bubmuoreka [JOK
MapajuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO0, MMPOXOISIIECH uepes
BEPIINHY)

1 KomMOuHammst Ten BparieHus u bubmuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHuK, OMMCaHHbBIN

12 okoJio cepsl; chepa, BriucaHHas B bubmmoreka [JOK
MHOTOTPAaHHUK WJIU B TEIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOMCTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

14 O0BéM UIMHIpa, KOHYCa buGnnorexa LIOK

https://m.edsoo0.ru/5513d87b
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N but6mmoreka [IOK
15 O0Bém mrapa omaab che
bEM 1apa u IIomA: Chepp! https://m.edsoo.ru/d189bde2
[TogoGHBIC TENa B TPOCTPAHCTBE.
16 COOTHOIIICHHS MEXY UIOIAIIMHU bu6nuoreka [IOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MOJOOHBIX TEll
KoHTposbHas paboTta 1mo Temam
17 "Tena Bpamenus" u "OO0bEeMBI 1 bubmorera [IOK
" patt https://m.edsoo.ru/4a33a8ab
Tel
18 BexTop Ha niockoctu u B Bu6muotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 C0XeHHE U BRIYMTAHHE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
bubmunoreka LIOK
20 v
MHOZEHIE BeiTopa Ha HHEno https://m.edsoo.ru/dee379eb
PasnosxeHne BekTOpa 1o TpEM
21 HEKOMIIJIaHAPHBIM BEKTOpaM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenune 3amad, CBSI3aHHBIX C
22 MPUMEHEHHUEM IpaBUII IEHCTBHIH C bubmmorexa [IOK
p P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 P PEUICHUN I'e€OMETPHISCKUX bubmorera [IOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsamoyrosbHas cucrema
but6mmoreka [IOK
24 KOOPJMHAT B MPOCTPAHCTBE.

Koopaunats! BekTopa.

https://m.edsoo.ru/48db7058
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[Ipocreiimue 3a7a4uu B
KOOpJIMHATaX

Yrois Mexay BEKTOPAMH.

Bbubmunoreka LIOK

25 CKanApHOe MPOH3BEACHHE https://m.edsoo.ru/725effc4
BEKTOPOB

%6 Brluncnenue yrioB MExay bu6nuorexa [IOK
HIPSMBIMU U IIIIOCKOCTAMU https://m.edsoo.ru/8etbe78e
KoHnTtponbHas pabota mo Teme

27 "BekTopbl U KOOpAUHATHI B 1 bubmorexa OK

. https://m.edsoo.ru/77¢22fcS

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IIICHNE U

)8 CHCTEMAaTH3alMsI 3HaHUH. bubmunoreka LIOK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca MJIaHUMETPUHU
[ToBTOpeHue, 06001IIEeHNE U

29 CHCTEeMAaTH3alus 3HaHUH. Bbubmunoreka LIOK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca MJIaHUMETPUHU
[ToBTOpEeHue, 06001IICHNE U

30 cHUcTeMaTH3aIlus 3HaHUH. 3a1aun bubmoreka [{OK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHue, 0600IIeHNE U

31 cHUcTeMaTH3aIlus 3HaHUH. 3a1aun bubmuoreka [{OK
IUIAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
pelieHus

0 [ToBTOpenue, o6oOIIeHNE U bu6nuorexa [IOK

CUCTEMAaTU3alus 3HAHUN.

https://m.edsoo.ru/74b2ad91
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OcHoBHbIE GUTYpPHI, PaKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

33 HroroBast koHTpOIBHAs paboTa 1 1 ngﬂ;;f;;grou}; Dadfe
34 [ToBTOpenue, oboOIIeHNE U 1 Bu6muotexa [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I1O 34 3

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



34



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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