MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIUU
Jenaprament o0pa3oBanus u Hayku XMAQO-IOrpsb1

JdemapraMeHT aIMUHUCTPANUU ropoaa XaHTbhI-MaHCcHHCKA

MBOY "COHLI Ne 1 um. Co3onosa IO.I'. "

YTBEP/XKJAIO

HupekTop

JOOKYMEHT MOAMNVCAH
SNEKTPOHHOW NOAMNUCHIO

CepTudrkat: 00D68D13F88D4CCFF80EOD0726BCC23960
Bnapeneu: MypToBa TaTbsiHa HukonaesHa
OevicteuteneH: ¢ 05.07.2023 po 27.09.2024

IIyprosa T.H.
[Tpuka3 Nel52/6 ot «31» 08 2023 r.

PABOYAS [IPOTPAMMA
(ID 3648517)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

Xaurel-Mancuiick, 2023



MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
TPAMOTHOCTH, U3YUYCHUS NPYTUX YICOHBIX AUCIUIUTHH. Pa3BuTne y 00ydaromuxcs
MIPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACATHHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK U POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS YUAIINXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JI aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBsieTCs OJAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OOyYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ PCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
THIOTE3bI HEMOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHHH 3a7a4 €CTCCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesioBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUalbHOrO ObITHS, (opma
OTPaXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamu 00BETUHSET pa3HbIC BULI yUeOHOU U TPYIOBOM NESITEILHOCTH, SBIISCTCS
OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAadyeCTB, IMOATOMY AaKTyajbHa 3ajada



dopMupoBaHus y  OOyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUUECKON AESITETbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M  JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAOJDKEHUS  00pa3oBaHUs 10
CHELMATLHOCTSAM, HE CBSI3aHHBIM C MPHUKJIAHBIM UCIIOJIb30BAHHEM F€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
oOyJaroluxcs CpeHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroiiuecs Ha
©a30BOM yYpOBHE JOJIKHBI OCBOUTH O0IINE MAaTeMaTHUECKUE YMEHHUSI, CBA3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh U3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX 3HAHUSX B
npo(hecCuOHANBHOM JeATENbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI 1 OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

o (opmupoBaHHE MPEICTABICHN O MHOTOTPaHHUKAX M TeJlaX BpalleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha YEpTEkax, MOJEIIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/7a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTpaHHHMKAX U TeJlaX BPaLICHHs U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MUHTEJUIEKTyaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 00yUaromuxcs,
NI03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUNH, KPUTHUHOCTH
MBILUIEHHUS],;

o (dopmupoBaHue (YHKIIMOHATEHOW TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUH, OOBEKTOB U



3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYalUAX U MPU U3YYEHUU
IpYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATh U OLICHUBATH IMOJYyYECHHBIE PE3YJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHW30BaHHas padoTa HAJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH ITPOBOJUTCA 3a CUET pEUICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozepikarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeluBarommecs npsmbie. [lapaienbHOCTh NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOMCTBA MTapaJlIeIIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. llupamuma: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAs MHPAMHUIA; NPABUJIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. DJIEMEHTHI CAMMETPUH B MIUPAMUIAX, HapaJUICIEIUIIe1ax, PaBUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAAb OCHOBAHUH, TeOpeMa 0 O0OKOBOM MOBEPXHOCTH MPsIMOH mipu3Mmel. [ momans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolMe KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIA]b MOBEPXHOCTH C(EpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOMIGHWUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/J1a4, PEIICHUH, PacCyKICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOoBOro U 0e€30macHOro o0pasa *HU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHMEM ILIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYpbl, TOHWMAHHEM BIIMSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00JIaCTH OKPYIKAIOIICH CpeIpl, ITTAHUPOBAHUS MIOCTYITKOB M OIIEHKHA UX BO3MOHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYECKOM MAEsTEIbHOCTU, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble ornueckue AecTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHUS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATE €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH U (DOPMYITHPOBATH CY)KJICHHUSI B COOTBETCTBHH C YCIOBUSIMH
U [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh NOJIyYCHHBIN PE3YJIbTAT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yMe€ U CXOJCTBO IO3MIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTHUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMH TPOAYKT IO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJAEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHWBAaTh COOTBETCTBHE peE3yJibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYMHBl JTOCTMIKEHUS WIM HEJOCTHIKCHHS PE3yNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIUpaMHIa; MPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKaUMU (BBIMYKJIblE W HEBBIIYKJIbIE MHOIOTPAaHHMKH; MPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHHs] MHOTOTPAHHHMKOB METOJOM  CJIEOB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJTUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXIY ABYMSI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TpU pPEIIeHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIIOLAAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpU3MA,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUHUCIIATH COOTHOLLIEHUS MEX Y IIOLIaAsIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHINIHE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWUS HaA IPAKTUKE: AaHAJU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (PUTypbl OT PYKH W C TPUMEHEHUEM MPOCTHIX
YEPTEAKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE IPOM3BEIACHUE, pACKIAIbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIAraloINX HECKOIBKO 1IIar0OB PEILECHHUs, €CJIA YCIOBUS IIPUMEHEHUS 3a1aHbl
B IBHOU (popme.

Pemware mpocreimne reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI P PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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ITpsAMBIE H TTOCKOCTH B TIPOCTPAHCTBE http://window.edu.ru/window/catalog
2 ) 12 1
[TapanienbHOCTh IPSIMBIX U IJIIOCKOCTEH https://resh.edu.ru/about
TlepreH MKy IAPHOCTD IPAMBIX 1 http://window.edu.ru/window/catalog
3 IJIOCKOCTER 12 https://resh.edu.ru/about
http://window.edu.ru/window/catalog
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 https://resh.edu.ru/about
http://window.edu.ru/window/catalog
5 MuororpasHuKy 11 1 https://resh.edu.ru/about
http://window.edu.ru/window/catalog
6 O6BEMBL MHOTOT PAHHHKOB 9 1 https://resh.edu.ru/about
TTOBTOpEHNE: CEYCHHS, PACCTOTHUS H http://window.edu.ru/window/catalog
7 ' ’ 4 1 )
YTJIBI https://resh.edu.ru/about
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpouabnsie IIpakrnyeckue
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoThI
http://window.edu.ru/window/catalog
1 Tena Bpamenys 12 https://resh.edu.ru/about
http://window.edu.ru/window/catalog
c O0bembl Ten 5 1 https://resh.edu.ru/about
BeKTOpbI # KOOP/IHHATHI B http://window.edu.ru/window/catalog
3 10 1 )
IPOCTPAHCTBE https://resh.edu.ru/about
ToTopee, 06oGmeHHe, http://window.edu.ru/window/catalog
4 . 7 1 )
cucTeMaTHu3alns 3SHaHUHN https.//reSh.edU.rU/abOUt
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

monenu. CeueHus
MHOTOT'PAaHHUKOB

10 KJIACC
KoandecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
OCHOBHBIE ITOHSITUI
CTEPEOMETPHUH: TOUKA, IIPsiMasl,
IJIOCKOCTh, MPOCTPAHCTBO.
TpaBuia m306pakeHus Ha http://window.edu.ru/window/catalog
1 1 )
PUCYHKaX: I/I306pa)KeHI/I$I https://resh.edu.ru/about
MJIOCKOCTEH, mapajuieIbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
IToHsiTHs: epeceKarommecs http://window.edu.ru/window/catalog
2 IUIOCKOCTH, II KaroIuecst 1
OCKOCTH, HepeceKatolec https://resh.edu.ru/about
npsiMasi U MI0CKOCTh
[MonsTHsI: TIepeceKarouecs http://window.edu.ru/window/catalog
3 [UIOCKOCTH, IIEPECEKAIOIINECS 1
» TIep m https://resh.edu.ru/about
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C
. MHOTOTPAHHUKAMH, 13 06pa>1< cHIE . http://window.edu.ru/window/catalog
MHOTOTPAaHHUKOB Ha PUCYHKaX, https://resh.edu.ru/about
Ha MPOEKIIMOHHBIX YepTexax
HauanpHabie cBeneHus o kyoe u
5 MHpaMIe, NX PasBEPTKA I . http://window.edu.ru/window/catalog

https://resh.edu.ru/about
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HaganbsHbie cBenieHus 0 Kyoe u
nupamMuzie, UX pa3BEPTKH U

http://window.edu.ru/window/catalog

0 Mopaenn. CeueHus https://resh.edu.ru/about
MHOT'OrPaHHUKOB
[ToHsATHE 00 aKCHOMATHYECKOM _ _

. [OCTPOEHHH CTEPEOMETPHH: http://window.edu.ru/window/catalog
aKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/about
CIICZICTBHS U3 HUX
[TonsaTHE 00 aKCHOMATHYECKOM _ _

o OCTPOECHUH CTEPEOMETPHH: http://window.edu.ru/window/catalog
aKCHMOMBI CTCPCOMCTPHUH U https://resh.edu.ru/about
CIICZICTBHS U3 HUX
[TonsaTHE 00 aKCHOMATHYECKOM _ _

9 OCTPOEHNH CTEPEOMETPHH: http://window.edu.ru/window/catalog
aKCHMOMBI CTCPCOMETPUH U https://resh.edu.ru/about
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM _ _

10 OCTPOEHNH CTEPEOMETPHH: http://window.edu.ru/window/catalog
aKCHMOMBI CTCPCOMETPUH U https://resh.edu.ru/about
CIIEJICTBUS U3 HUX
B3aumHoe pacnionoxenue _ )

1 PSIMBIX B IPOCTPAHCTBE: http://window.edu.ru/window/catalog
IIepeCcEKaroNecs, mapaieiabHbIe https://resh.edu.ru/about
U CKPELIUBAIOIIMECS IIPSAMBIE
[TapannensHOCTD NPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: http://window.edu.ru/window/catalog

12 napajuieIbHbIC PSMbIC B

MIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX ONPSIMBIX

https://resh.edu.ru/about



http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE:

http://window.edu.ru/window/catalog

13 [TapaiienbHOCTH IPSIMOM U https://resh.edu.ru/about
MJIOCKOCTH

14 VIIIbI ¢ COHAMPABICHHBIMH http://window.edu.ru/window/catalog
CTOpOHaMU https://resh.edu.ru/about

15 YTl MeXIy IPSIMBIMH B http://window.edu.ru/window/catalog
MPOCTPAHCTBE https://resh.edu.ru/about

16 YTl MeXIy IPSIMBIMH B http://window.edu.ru/window/catalog
IIPOCTPAHCTBE https://resh.edu.ru/about

17 [apasuIenbHOCTh TIOCKOCTEH: http://window.edu.ru/window/catalog
HapajieJIbHBIE INIOCKOCTU https://resh.edu.ru/about

18 CBOJiCTBA NApAIICIBHBIX http://window.edu.ru/window/catalog
IUIOCKOCTEM https://resh.edu.ru/about
Hpocreiimue NpOCTPaHCTBEHHBIE http://window.edu.ru/window/catalog

19 (UIypEI Ha ILIOCKOCTH: TETPaP, https://resh.edu.ru/about
KyO, mapasienenumnesa

http://window.edu.ru/window/catalog
20 HMoctpoerte cederit https://resh.edu.ru/about
http://window.edu.ru/window/catalog

21 Hoctpoerue cetieruii https://resh.edu.ru/about
KonTponbhas pabota no teme _ _

” "TIpsIMBIE H IIIOCKOCTH B http://window.edu.ru/window/catalog

npoctpancTse. [lapaiensHOCTh
IPSIMBIX U IJIIOCKOCTEN"

https://resh.edu.ru/about
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[IepnieHIUKYIAPHOCTD NPAMOU U

http://window.edu.ru/window/catalog

23 IUIOCKOCTH: MEPIEHAUKYIISIPHbBIE https:/iresh.edu.ru/about

HpsSIMBIE B IIPOCTPAHCTBE

[IpsiMbIe IApAIIICIBHBIC 1 http://window.edu.ru/window/catalog
24

HEPIECHANKYIISIPHBIE K IIIIOCKOCTH https://resh.edu.ru/about

TIpsiMbIe APAILIEIBHBIC 1 http://window.edu.ru/window/catalog
25

MEPIEHANKYIISIPHBIE K IUIOCKOCTH https://resh.edu.ru/about

[IpU3HAK HepICHIHKYISPHOCTH http://window.edu.ru/window/catalog
26 Ny _

PSAMOU U IJIOCKOCTH https://resh.edu.ru/about

[IpU3HAK HepICHIUKYISPHOCTH http://window.edu.ru/window/catalog
27 N .

PSIMOM U IIIIOCKOCTH https://resh.edu.ru/about

Teopema 0 TIPIMOit http://window.edu.ru/window/catalog
28

NEPHEHANKYJIAPHON IIIIOCKOCTH https://resh.edu.ru/about

TeopeMa 0 IPSIMOii http://window.edu.ru/window/catalog
29

NEPNEHANKYJISIPHON IIIIOCKOCTH https://resh.edu.ru/about

Teopema 0 TIPIMOit http://window.edu.ru/window/catalog
30

NEPHEHANKYJIAPHON IIIIOCKOCTH https://resh.edu.ru/about

[IeprieHquKyIsp U HAKJIIOHHBIE! _ .

PACCTOSIHHE OT TOUKHU JI0 http://window.edu.ru/window/catalog
31 _

INIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/about

IIPSIMOM 10 IIJIOCKOCTH

[lepnenauKynsp ¥ HaKJIOHHBIE:
2 PACCTOSIHHE OT TOUKHU JI0 http://window.edu.ru/window/catalog

IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://resh.edu.ru/about
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[IeprieHauKYIsp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0

http://window.edu.ru/window/catalog

33

IUIOCKOCTH, PACCTOSTHUAE OT https://resh.edu.ru/about

IPSIMOM A0 IUVIOCKOCTH

[IepnieHauKyISp U HAKIOHHBIE!

PACCTOSIHHE OT TOUKH 10 http://window.edu.ru/window/catalog
34 _

IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/about

IPSIMOM 10 IUVIOCKOCTH

VIIIbl B IPOCTPAHCTBE: IOl http://window.edu.ru/window/catalog
35 N )

MEXAY NPSIMOU U IIIIOCKOCTBIO https://resh.edu.ru/about

. N http://window.edu.ru/window/catalog
BYI'PaHHBIN YIOJI, IMHEUHBIN

36 AByrp yr |

YroJ ABYIpaHHOIO yria https://resh.edu.ru/about

o N http://window.edu.ru/window/catalog
BYT'PaHHBIN YIrOJI, IMHEWHBIN

37 AByrp yr |

YroJj IBYIpaHHOI'O yrija https://resh.edu.ru/about

[IepnieHAUKyYIAPHOCTH

ILIOCKOCTEIl: IPH3HAK http://window.edu.ru/window/catalog
38 ' _

NEPHESHANKYIIIPHOCTH IBYX https://resh.edu.ru/about

IIJIOCKOCTEMN

[IeprieHAUKYIAPHOCTD

ILIOCKOCTEIl: IIPH3HAK http://window.edu.ru/window/catalog
39 ) _

NEPHESHANKYIIIPHOCTH IBYX https://resh.edu.ru/about

IIJIOCKOCTEMN

[IeprieHAUKYIAPHOCTD

ILIOCKOCTeil: pH3HAK http://window.edu.ru/window/catalog
40 )

NEPHEHINKYIAPHOCTH IBYX
IUIOCKOCTEH

https://resh.edu.ru/about
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Teopema o Tpéx

http://window.edu.ru/window/catalog

4 MEPIEHANUKYIApax https://resh.edu.ru/about
- Teopema o Tpéx http://window.edu.ru/window/catalog
MEPHEHIUKYIAPAX https://resh.edu.ru/about
13 Teopema o Tpéx http://window.edu.ru/window/catalog
MEPIEHANUKYIApax https://resh.edu.ru/about
KoHnTponsHas pabora o Temam _ _
" "[TepHeHANKYIAPHOCTD TIPSIMBIX http://window.edu.ru/window/catalog
U IUIOCKOCTEN" U "YTIIBl MEXKIY https://resh.edu.ru/about
MPSMBIMH U TIJIOCKOCTSAMU"
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIC 3TICMCHTBI http://window.edu.ru/window/catalog
45 MHOTOTpaHHMUKA, BIIYIJIBIC 1 https://resh.edu.ru/about
HEBBINYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKA MHOTOTPAaHHHKA
[Ipu3ma: n-yronpHas npusma;
I'paHu 1 OCHOBAHWA IIPU3MBI; http://window.edu.ru/window/catalog
46 TpAMas 1 HAKJIOHHAS HPH3MEL, https://resh.edu.ru/about
0OOKOBas 1 MOJTHAS TIOBEPXHOCTh
MIPU3MBI
Hapasrenenuner, http://window.edu.ru/window/catalog
47 HPAMOYTOTILHEIH . https://resh.edu.ru/about
MapaJUIeIIENUIIE] U €T0 CBOMCTBA
[Iupamupa: n-yronsHas
18 NMpaMH/Ia, TPAHA 1 OCHOBAHHE http://window.edu.ru/window/catalog

mUupaMuabl; OOKOBas U IOIHAS
IMMOBEPXHOCTH IMUPaAMUBI;

https://resh.edu.ru/about
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IIpaBUJIbHAS U yCEUEHHAs
nupamua

49

[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABUIIEHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS
npu3Ma ¥ MpaBUIbHAS TUPAMHUJIA;
NpaBUJIbHAS TPEYrOJIbHAS
UpaMu/ia ¥ MPaBHIbHBIN
TETpa’p; Kyo

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

50

[IpencraBieHue o NpaBUIBHBIX
MHOTI'OrpaHHUKAx: OKTasap,
JOJIEKadIp U UKOCAIP.

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B ITIHPAMUIAX,
napaJuleJenuIne1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

52

Briancnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJ!, YTITbI

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

53

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTHU IPSIMO
MPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOM OBEPXHOCTH
PSIMOM TIPU3MBI

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
MUPAMH/IBI, TeOpeMa O TUTOIIAIN

http://window.edu.ru/window/catalog

https://resh.edu.ru/about
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OOKOBOI IOBEPXHOCTHU
yCEUEHHOHN MUPaMHIbI

KonTtponbHas pabora o Teme

http://window.edu.ru/window/catalog

> "MHororpanHukm" https://resh.edu.ru/about
http://window.edu.ru/window/catalog

56 [lonstue 06 0bbEme https://resh.edu.ru/about
http://window.edu.ru/window/catalog

57 O6bEM mupamubl https://resh.edu.ru/about
http://window.edu.ru/window/catalog

58 OO6bEM nupaMubl https://resh.edu.ru/about
http://window.edu.ru/window/catalog

59 OO6bEM nupaMubl https://resh.edu.ru/about
http://window.edu.ru/window/catalog

60 O6bEm mipamubl https://resh.edu.ru/about
http://window.edu.ru/window/catalog

61 O06bEm npusMbI https://resh.edu.ru/about
http://window.edu.ru/window/catalog

62 OO6bEM npusMbI https://resh.edu.ru/about
http://window.edu.ru/window/catalog

63 OO6bEM mpusMbI https://resh.edu.ru/about
y KoHTposbHas paGoTa mo Teme http://window.edu.ru/window/catalog

"O6BEMBI MHOTOTPAHHUKOB" https://resh.edu.ru/about
65 [TosTopenue, 0bo0meHHe http://window.edu.ru/window/catalog

CUCTEMaTH3aIysI 3HaHUH.
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ITocTpoenue ceuenui B
MHOTOTPaHHHUKE

https://resh.edu.ru/about

66

[ToBTopenue, 06001IEeHNE
CcUCTEMaTU3alus 3HAaHUM.
Brpluncnenue paccTossHAN: MEXIY
JIBYMsI TOUKaMH, OT TOUYKH /10
IPSIMOM, OT TOYKH 10 IVIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

67

Wrorosas koHTpoJsibHasA paboTa

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

68

[ToBTOpEeHME, 0000IIEHNE
CHCTEeMAaTH3aIus 3HAHUMN.
Brruucnenue yrios: Mexay
CKPEUTUBAIOIINUMHUCS TPSIMBIMH,
MEXIY MPSIMOM U IUIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

http://window.edu.ru/window/catalog

https://resh.edu.ru/about

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
Coepa u wap: ueHTp, paauyc, http://window.edu.ru/window/catalog
1 AAMAMETD, IOk 1 https://resh.edu.ru/about
MTOBEPXHOCTHU Cepsl
Bzaumnoe pacnionoxenue
) cepbl 1 MI0CKOCTH; . http://window.edu.ru/window/catalog
KacareJbHas IIOCKOCTD K https://resh.edu.ru/about
cdepe; miomans cheps
W306paskeniue cdepsl, mapa Ha http://window.edu.ru/window/catalog
3 1 i
miockoctu. Ceuenus mapa https://resh.edu.ru/about
Hunmraapryeckas NOBEPXHOCTD,
06pa3yIOIIIHe HIHHAPHIECKO http://window.edu.ru/window/catalog
4 1 .
IIOBEPXHOCTH, OCh https://resh.edu.ru/about
LWIAHAPUYECKON TOBEPXHOCTH
HunuHap: OCHOBaHUS U
OoKoBast IOBEPXHOCTB, http://window.edu.ru/window/catalog
5 o6pa3y1f)1ua51 = ch’ TLiomane 1 https://resh.edu.ru/about
OOKOBOM M IOJHOM
IIOBEPXHOCTU
N3o0paxkenue muimHaApa HA _ _
5 mockocTr. PaspépTka . http://window.edu.ru/window/catalog

uunuHapa. CedeHus MUIMHIpa
(TI0CKOCThI0, MapauIeIbHON

https://resh.edu.ru/about
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WJIH TIEPIICHAUKYISIPHON OCH
HUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn

http://window.edu.ru/window/catalog

! IIOBEPXHOCTH, OCh U BEpPIINHA https://resh.edu.ru/about

KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BepilIKHA,

06pa3yIoIast U 0Ch; IIOMIAb http://window.edu.ru/window/catalog
8 OOKOBOI U ITOJIHOM https://resh.edu.ru/about

IIOBEPXHOCTH

Y ceu€HHBIN KOHYC:

06pa3yIolue i BHICOTA; http://window.edu.ru/window/catalog
o OCHOBaHUS U OOKOBast https://resh.edu.ru/about

IIOBEPXHOCTH

N3o6paxenne koHyca Ha

IJIOCKOCTH. Pa3BépTka KoHyca.

CeueHns KoHyca (IITOCKOCTBIO, http://window.edu.ru/window/catalog
10 MapajuIeIbHON OCHOBAHMIO, U https://resh.edu.ru/about

IJIOCKOCTBI0, MTPOXOIAIIECH

4yepes BEpIINHY)

KoMGHHALWS Tell BPAILCHHS U http://window.edu.ru/window/catalog
1 MHOT'OTPaHHHUKOB https://resh.edu.ru/about

MHoOrorpasnsuk, On1CcaHHbIN

oko10 cepsl; chepa, http://window.edu.ru/window/catalog
12 BIIMCaHHAs B MHOT'OTPaHHUK https://resh.edu.ru/about

WA B TEJIO BPALEHUS
13 Touste 06 06nEMe. OCHOBHEIE http://window.edu.ru/window/catalog

CBOMCTBA 00BEMOB Tell

https://resh.edu.ru/about
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http://window.edu.ru/window/catalog

14 O6bém WinRpa, KoHyca https://resh.edu.ru/about
http://window.edu.ru/window/catalog
15 Obbém mapa 1 nomans cheper https://resh.edu.ru/about
ITomoOusbIe Tena B
npoctpancTBe. COOTHOIEHHS http://window.edu.ru/window/catalog
16 MOXLY HHOM%HHMH" https://resh.edu.ru/about
MOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEI
Konrponenas pabora 1o temam http://window.edu.ru/window/catalog
n n n
17 Tena Bpamenns” u "O6bembl https://resh.edu.ru/about
Ten"
BeKTOp Ha IITOCKOCTH 1 B http://window.edu.ru/window/catalog
18 )
IPOCTPaHCTBE https://resh.edu.ru/about
19 O T ———— http://window.edu.ru/window/catalog
BEKTOPOB https://resh.edu.ru/about
http://window.edu.ru/window/catalog
20 Y MHOXEHUE BEKTOPA HA TMCIIO https://resh.edu.ru/about
Paznoxenune BekTopa 1mo Tpém http://window.edu.ru/window/catalog
21 HCKOMILTAHAPHBIM BEKTOPAM. https://resh.edu.ru/about
[IpaBuno mapannenenunena
Pemrenne 3a1a4, CBA3aHHBIX C http://window.edu.ru/window/catalog
22 HpuHMeHejmeM TTpaBi https://resh.edu.ru/about
JIEUCTBUM C BEKTOpaMU
23 TIpSMOYTOIBHAS CHCTEMA http://window.edu.ru/window/catalog

KOOPJMHAT B MPOCTPAHCTBE.

https://resh.edu.ru/about
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Koopaunarsl BexTopa.
[Ipocreiimue 3aga4uu B
KOOpJMHATAX

VYrois Mexay BEKTOpaMH.

http://window.edu.ru/window/catalog

24 Cransproe npousseacHue https://resh.edu.ru/about
BEKTOpPOB
BBIUHCIICHHE YITIOB MEXKLY http://window.edu.ru/window/catalog
25 .
NPSAMBIMH U IIJIOCKOCTSIMHA https://resh.edu.ru/about
KoopauHaTHO-BeKTOPHBIH http://window.edu.ru/window/catalog
26 METOZL HpH petieHin https://resh.edu.ru/about
reOMETPUYECKUX 3a1a4
KonrposbHas pabora 110 Teme http://window.edu.ru/window/catalog
27 "B
CKTOPBI M KOOPAMHATLL B https://resh.edu.ru/about
nmpocTpaHcTae”
[ToBTOpenue, 06o0IIEeHNE U _ _
- CHCTEeMaTH3allis 3HAHMIA. http://window.edu.ru/window/catalog
OcHoBHbIE QUTYPBI, PAKTHL, https://resh.edu.ru/about
TEOPEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U _ _
- CHCTEMATH3aIs 3HAHMI. http://window.edu.ru/window/catalog
OcHoBHbIE QUTYPBI, PAKTHL, https://resh.edu.ru/about
TEOPEMBI Kypca IIIaHUMETPUU
[ToBTOpeHUEe, 06001IEHNE 1 _ _
CHCTEMATH3aIHs 3HAHMI. http://window.edu.ru/window/catalog
30 _
3ajaun MIaHUMETPUU U METOTBI https://resh.edu.ru/about
HUX pELIeHUs
31 ToBTopenue, 0606meH e U http://window.edu.ru/window/catalog

cUCTeEMAaTH3al s 3HAHUN.

https://resh.edu.ru/about



http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about
http://window.edu.ru/window/catalog
https://resh.edu.ru/about

3a)1a111/1 IIaHUMETPUHN U MCTOAbI
HX PCIICHUA

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.

http://window.edu.ru/window/catalog

32 1
OcHoBHBIE GUTYPBI, PAKTHI, https://resh.edu.ru/about
TEOPEMBI Kypca CTEpEOMETPUHA
http://window.edu.ru/window/catalog
33 HToroBast KOHTpOJIBbHAS paboTa 1 https//resh.edu.ru/about
ToBTOpeHHE, 0600IWEHHE 1 http://window.edu.ru/window/catalog
34 CHUCTEMAaTH3aIus 3HAaHUHN 1 https://resh.edu.ru/about
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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