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MNOACHUTEJBHASA 3AIINCKA

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 TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'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
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
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¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPaClO3HABaTh MPOSABJICHUS TE€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peEajJbHbIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
FEOMETPHUU U CO3/]aBaTh F€OMETPUUYECKUE MOJIEIH, TPUMEHSIThH OCBOCHHbBIN
FEOMETPUYECKHUI ammapar [Jig PelIeHHs MPaAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7a4, pEUIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHUIO MPEIMETA.

[Ipennourenue oTaéTcsl HArIsAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydaluxcsi B Kypc€ CTEpPEOMETPHHM MPOBOAUTCA 3a CUET pElIeHUs 3aJad Ha
CO37aHMEe  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4 Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOHOT'O COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OOYyUYaIOIMUXCS, PACIIUpss |
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

Ha u3yuenue reomerpumn oTBOAUTCS 2 Yaca B Henenro B 10 kinacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUJIOCKOCTH, TEOopemMa O MpsiMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOEKIus  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW oBepxHOCTH. KOHyC: OCHOBaHUME U BepilrHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas III0OCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbI yuyeOHOTo TMpeaMeTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHMe:
c(hOpPMHUPOBAHHOCTBHIO TPAKIAHCKON TO3UIMU OOYYaIOIIETrocs KaK aKTUBHOTO H
OTBETCTBEHHOIO  4YJ€HAa  POCCHUWCKOro  OOIIeCTBa,  MPEICTAaBIECHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHIA,
Opoueayp TpaxkIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCH U 1p.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSIMA ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHHE:
c(hOPMUPOBAHHOCTHIO POCCUMCKONW TPaKIAHCKOM HUIAECHTUYHOCTH, YBaXKECHHUS K
IPOLUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTUKH, IICHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM HIKOJbI,
K HCIOJb30BaHUIO ATHX JOCTI)KCHHMI B APYTUX HayKax, TEXHOJOTHX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEM POCCHUHCKOro Hapoja; c(hOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTMKEHUH HAyKH U JAESITeNbHOCTBIO YYEHOTO, OCO3HAHUEM
JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWYMBOTO Oy IyIIETO.

JcTeTHYECKOe BOCTIMTAHUE:
ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs OSCTETUKY MaTEeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCIPUUMYHBOCTHIO K MATEMAaTHIECKUM acTIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:
c(hOpPMHPOBAHHOCTHIO YMEHUSI MPUMEHSITh MaTEeMATHUYECKUE 3HAHUS B MHTEpPECax
3I0pOBOTO M 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH U OTABIXA,
perynsipHasi (u3nyeckas aKTUBHOCTb); (PU3MUECKOrO0 COBEPILICHCTBOBAHMS, MPU
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON ACSITEIBHOCTHIO.

TpynoBoe BociuTanue:
TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOMS; HMHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIAaThb OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.
IKO0JIOrHIeCKOe BOCIIUTAHHE:
C(OPMHPOBAHHOCTBIO  DKOJIOTHYCCKON  KYJIbTYypbl, IIOHHMAaHHEM  BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHCHHE MaTeMAaTHYeCKHX 3HAHWKM IS pelIeHUs 3aaad B
00JaCTH  OKpY’)KAIOIICH Ccpebl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.
IleHHOCTH HAYYHOIO TO3HAHUS:
COPMHPOBAHHOCTHIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCcawowe2o  mMupa;  NpUMeHeHue  J102U4eCcKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeNeNeHUsT  TMOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PaA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICICHHbIC HA MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOI YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHMS WIM HEJOCTHKEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JMHEWHBIM YroJl ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napaiyiesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUIECKUX BEJIMUUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH 10 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHueCcKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [WJIMHIPUYECKAs TOBEPXHOCTb, 0OO0pa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSACHITH CTOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIAAXW  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BBIYUCISITE COOTHOMICHHSI MEXKIY IUIOMAIIMU TMOBEPXHOCTEH U 00BEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTe TeoMmeTpuueckue ¢akThl ISl PELIEHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W ITIPUMEHATh HW3YUYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



PEAJIN3ALINSA BOCIIUTATEJBHOI'O IOTEHHUAJIA YPOKA
(cBs13b ¢ padoueil nporpammoii Bocnutanuss MAQY «COILI Ne 31»)
BocnurarensHblil MOTEHIIMAT YPOKOB PEATM3YETCs C YUETOM COJIepKaHUs
moxyJieit «Paboueit nporpamMmbl Boctiutanust MAOY «COIII Ne 31»:

Hneapuanmmnwie mooynu

HazBanue Coaepxanue MOayJIsl
MOYJIfl
- opranuzanus paboThl C IETbMHU Kak B o(iaiiH, Tak U OHJaH popmare;
Ypounasn - MakCHMaJbHOE HCIOJIb30BaHME BOCHHUTATEIbHBIX BO3MOXHOCTEH COAEpIKAHUS
oesamenvbHOCmb y4eOHBIX TpPEeAMETOB Uit (HOPMHUPOBAHHUS Yy OOYYAIOIIUXCS POCCHUHCKHUX

TPAAULMOHHBIX JyXOBHO-HPABCTBEHHBIX M COLMOKYJBTYPHBIX LIEHHOCTEH,
POCCHUICKOI0 HCTOPUYECKOIO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MTPOCBEILIEHUS;
- I0I00p COOTBETCTBYIOLIETO COJAEPIKAHMSI YPOKOB, 3a/laHUN, BCIIOMOTATEIbHbBIX
MaTepHaIoB, NPOOJIEMHBIX CUTYallui IJIsl 00CYKICHHIA;

- BKJIIOYEHHUE LIEJIEBBIX OPUEHTUPOB pE3YNbTATOB BOCIHUTAHMS, HX YYET B
OIpe/IeSIEHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTH, OKa3bIBAIOIIUX BOCIUTATEILHOE
BO3/ICIICTBUE HA JINYHOCTh B COOTBETCTBUU C BOCHIUTATEIbHBIM UJI€AIOM, LIEJIBIO U
3a/layaMy  BOCIIMTAHMS, LEJIEBBIMM OpPHUEHTHUPAMU pE3yJbTAaTOB BOCIHMTAHMS,
peanu3anuio NpuopruTeTa BOCIIUTAHUS B yUEOHOM 1€ATEIbHOCTH;

- IpUBJIEYEHNE BHUMaHUs 00y4aromuXcs K HEHHOCTHOMY acCleKTy M3y4aeMbIX Ha
ypoKax TPEeIMETOB, SBIEHUW U COOBITUN, HWHUIMUPOBAHUE OOCYXKICHUH,
BBICKA3bIBAaHUI CBOETO MHEHMs, BBIPAOOTKH CBOETO JIMYHOCTHOI'O OTHOMICHUS K
M3Y4aeMbIM COOBITHSM, SIBJICHUSIM, JIUIIaM;

- NPUMEHEHHE HMHTEPAaKTUBHBIX (OpM ydueOHOH pabOThl — HHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIbHYI0O MOTHUBAIIMIO, UTPOBBIX METOJAMK, AUCKYCCHUH,
JIAIOIIMX BO3MOXKHOCTb MPHUOOPECTH OMBIT BEJICHHUS KOHCTPYKTHBHOIO JMAJOra;
rpynmnoBoil paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHUS U JIEHCTBOBAaTh B
KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS;

- oOyX/1eHne 00y4JarImuxcsi coOMoAaTh HOPMbI TIOBEJIEHUS, TIPaBUiia OOIICHUS
CO CBEPCTHMKaMH M I€JaroraMu, COOTBETCTBYIOIME YKJIAAy IIKOJIbHOW KU3HHU,
YCTaHOBJICHHUE W MOJACPKKY J0OpOKeTaTeIbHON aTMOochephr;

-  VHHMLIMHMPOBAaHME U  TOAJAEPKKY  HCCIEAOBATENbCKOW  JIE€ATENbHOCTH
oOyJaromuxcsi, IIAHUPOBAHUE U BBIOJHEHUE WHIUBUAYAIbHBIX W TPYHNIOBBIX
IIPOEKTOB BOCIIMTATEIbHON HANPaBIEHHOCTH.

Ilpogpunakmuka |- BOBJICUEHHE OOYYAIONIMXCS B BOCIUTATEIBHYIO MICSTEIBHOCTh, MPOEKTHI,
u 6ezonacrnocmsy | IPOTpaMMbl TTPODUITAKTUIECKON HAIMPABICHHOCTH COIMABHBIX U TPUPOTHBIX
PHUCKOB (aHTI/IHapKOTI/I‘IeCKI/Ie, AHTHAJIKOT'OJIBHBIC, ITIPOTHUB KYPCHUA, BOBJICUCHUA B
JNECTPYKTUBHBIC JIETCKUE U MOJIOAEKHBIC OOBEIUHEHHUS], KYIbThl, CYOKYIbTYPHI,
TPYIIBI B COUMANBHBIX CETAX; MO Oe30macHOCTH B HHGPOBONM cpeme, Ha
TpaHCIIOPTE, Ha BOJIE, OE30MAaCHOCTH JOPOKHOTO IBMXKEHUS, POTHBOIOXKAPHON
0€30MacHOCTH, AHTUTEPPOPUCTUYECKOM M aHTUIKCTPEMUCTCKON Oe30macHOCTH,
rpakJ1aHCKOWH 00OpOHE H T. 11.);

- pa3BUTUE HABBIKOB caMoOpe(]eKCHH, CAMOKOHTpPOJS, YCTOMYMBOCTH K
HETraTUBHBIM BO3I[CﬁCTBH51M, TpYNIIOBOMY JABJICHUIO,

- TpenynpexieHue, npoduiakTUka M IeJeHalpaBleHHas JIeATelIbHOCTh B
ClIy4asX IOSIBIECHMs, paciiupeHusi, BiusgHUd B OO MapruHaIbHBIX TIpyHI
oOyJaronuxcsi (OCTaBHBIIMX OOy4YeHUE, KPUMHUHAIBLHON HANpPaBJICHHOCTH, C




arpecCUBHBIM MOBEJCHUEM U JIp.);

- TmpodWIAaKTUKAa PpACHIMPEHHsS TPYIM, ceMeil o0ydarommxcs, TpeOyIoUHx
CHEeLMaNTbHOM IICHXOJIOro-NeJarornyeckoil  MOAJIEPKKU U CONPOBOXKICHHUS
(cnaboycneBaronye, COLMAIBHO 3allyllleHHbIE, COIMAJIbHO HeaganTHPOBAHHBIC

J€TU-MUTPaHTHI, oOydaroruecs ¢ OB3 u 1. 11.)

Coyuanvnoe - ydacTue NpeACTaBUTENEH OpraHU3alyii, B IPOBEACHUM MEPOIPHUATHH B paMKax
napmuépcmeo pabouell mporpamMmbl BOCIHUTAaHUS M KAJEHJAPHOIO IIaHA BOCIMUTATEIbHOU
paboTHI (JIHU OTKPBITHIX IBEPEH);
- ydacTue INpEeICTAaBUTEICH OpPraHU3alUi-IIapTHEPOB B IPOBEIACHUU OTACIIBHBIX
YPOKOB, C COOTBETCTBYIOLIEH TEMAaTHYECKOHW HAIIPABJICHHOCTH
Ilpoghopuenmay, | - npodOPUCHTAITMOHHBIE WIPHI: JEIOBBIC WIPHI, KBECTHI, pELICHHE KEHCOB
us (cutyanuii, B KOTOpPBIX HEOOXOAMMO NPHUHATH PELICHHE, 3aHATh ONPEICICHHYIO

MIO3HIINIO), PACIIUPSIONINE 3HAHUS IIKOJHLHUKOB O THUIAxX Mpodeccuid, 0 crnocodax
BbIOOpa mpodeccuil, 0 JOCTOMHCTBAX M HEJAOCTaTKAaX TOM WJIM MHON MHTEpEeCHOU
IIKOJIbHUKAM MTPO(eCCHOHALHOM IEATEIIBHOCTH;

- Npo(OpUEHTALMOHHbBIE YPOKHU; 3aHATUS, MOCBALICHHBIE HM3YYEHUIO OTpaciei
OKOHOMHKH, pe(IeKCHUBHBIE 3aHATHSA, NPO(YOPUEHTALNOHHOE TECTUPOBAHHE,
Oecenbl, IUCKYCCHUH, MAacCTep-KIacChl, KOMMYHUKAaTHBHBIC JI€JIOBbIE HIPBI;
KOHCYJIbTAIlMM ~Tefarora ¥ TIICHXOJIOTa; KOHKYpPCHl MPOGOPHUEHTATMOHHON
HarnpasieHHocTH, ypokH «l1loy npodeccuii»

Bapuamuenvie moodynu

Ha3Banue MmoayJist

Coaepxanue MOy sl

WKOJIbHbLIL
CROpMUBHDBLI KI1Yy0

- IpUBJIeUYeHHE 00YUAIOIINXCS K CUCTEMAaTHUYECKUM 3aHATHAM (PU3NYECKON
KYyJIbTYpOH U CIIOPTOM,

- pa3Butue B llIkone TpaiuIMOHHBIX U HanOoJiee MOMyIAPHBIX BUAOB CIIOPTA,
- Iponarasia 3J0poBOro oopasa KU3HHU.

WKOJIbHBLIL meamp

- pa3BUTHE aKTUBHOTO MHTEpeca K pa3NuyHbIM (hopMaM U BUIAM TeaTpalbHOTO
HCKYCCTBA;

- (¢opMupoBaHHE ONPEJCICHHbIX KOMIIETEHTHOCTEH OCHOB aKTEpPCKOTO
MacTepCTBa: CIEHUYCCKOTO JBIDKCHUS, pedd, pabOThl HAJ XYHO0KECTBEHHBIM
o0pazom;

- (opmupoBaHHE TBOPYECCKOTO KOJUICKTHBA, HAMPABICHHOTO HAa BOILIOIICHUE
eIMHOM 11eNn (CO3/IaHusl CTICKTaKJIs);

- I[ICHHOCTHOE Pa3BUTHE YCIENIHOW JMYHOCTH B YCJIIOBHUSX COTBOPUYECTBA U

COTPY/AHUYECTBA.
HacmasnHuyecmeo | - MOOYXKJIEHNUE 00yUYaIOIMNUXCS COOTI0IaTh HOPMBI IIOBEICHHUS, TIPABHIIa OOIICHHS

co CBEPCTHUKAMHU " nearoramy, COOTBETCTBYIOIIHE yKIIaay

o0mieo0pa3oBaTeIbHOM  OpraHu3alud,  YCTaHOBJIEHHE U MOAJEPKKY

no0poxkenarenbHOU aTMochepsr;

- OopraHnu3anuro HAaCTaBHUYECCTBA MOTHUBUPOBAHHBIX u SPpYyAUPOBaHHBIX
0o0yJaromuxcsi HaJ HEYCHEBAIOIUMH OJHOKJIACCHUKAMH, B TOM YHCIE C
0COOBIMH  00pa3oBaTEIbHBIMUA  TMOTPEOHOCTSAMHU, JTAIOMIETO  OOYYAFOIIHUMCS
COUaJIbHO 3HAYUMBIN OIIBIT COTPYAHUYCCTBA U B3aUMHOU IIOMOIIIH.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM P
n/n NMPOrpamMMbl Bcero KonTpoabHbie padoThl P
oOpa3oBaTe/ibHbIE
pecypchl
bub6nmmoreka [IOK
1 Beejenie B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6mmoteka [JOK
TJIOCKOCTEM https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI 4 1 bubmorexa LOK
P ' P yr https://m.eds00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Koaun4yecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/
nporpaMmMsbl Bcero KonTtpoJbHble patoThl o0Opa3oBaTe/bHbIE PeCypPChI
bub6nmoreka [IOK
1 T 12
€118 Bpatietit https://m.eds00.ru/1c209e37
. bubnuorexa [{OK
2 O0bewpi Te > 1 https://m.edsoo.ru/1c209e37
BexTops! 1 KOOpAMHATHI B Bbu6moreka [JOK
3 10 1
MPOCTPAHCTBE https://m.edso00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoJbHbIe
Beero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOYKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.
1 IIpaBuna n300pakeHHs Ha pUCYHKaX: 1 bubmorexa [JOK
p p N pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paXCHHUSI IIIOCKOCTEH, MapalieIbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [ToHsATHS: TIEpeceKaronIruecs MI0CKOCTH, 1 bu6nmorexa LIOK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
3 ITonsATHA: IEpeceKaronuecs II0CKOCTH, 1 bubmmnoreka HOK
MIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 N300pakeHue MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
p P https://m.edsoo.ru/a63959%d
PHUCYHKAX, Ha MPOCKITMOHHBIX YePTEIKAX
HavanbsHbIe cBe/ieHUs 0 KyOe U TUpaMH/IE,
5 X pa3BEPTKH U Mojieln. CeueHus 1 bubmorexa [JOK
PasBep AACIH. https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie,
6 X pa3BEpTKU U Mojenu. CeueHust 1 bubnnorexa [JOK
pasBep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TOCTPOCHUHU
7 CTEPEOMETPHHN: aKCHOMBI CTEPEOMETPUHU U 1 bubmorexa I[JOK
P PHI: p P https://m.edso0o.ru/Occ5c4fe
CJIC/ICTBHS U3 HUX



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
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubnunorexa LIOK

8 CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUHN U
p P P p https://m.eds00.ru/239c8ch4
CIIEIICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATUYECKOM MTOCTPOCHHUH
9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U Bubmorexa HOK
P i P p https://m.eds00.ru/65c6b106
CJIEZCTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM IMOCTPOCHUH
10 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U bubnnorexa LIOK
p pHH: p p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmiorexa OK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBIC
[TapaieabHOCT IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMapajlIeIbHbIC PSIMbIC B bubnunoreka LIOK
IIPOCTPAHCTBE; M1apaLIEIbBHOCTD TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapayenbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCTh IPSIMOI U bubnmorexa OK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYrabl ¢ coHanpaBiIEHHBIMU CTOPOHAMHA bubmiorexa LOK
p p https://m.edso0o0.ru/9f4071b9
15 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa HOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6muoreka [JOK
napajuiesIbHbIE III0OCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieabHbIX MIOCKOCTEN bu6muoreka [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

[Ipocreiitme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edsoo.ru/e504d656

19 HAa TUIOCKOCTHU: TETpas’ap, KyO bubmorexa LIOK
 TETPEAD, YD, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubnnorexa [{OK
20 Hoctpoerie cetermit https://m.eds00.ru/1d434d0f
. bubnuorexa [{OK
21 Hoctpoerie cewerit https://m.edsoo.ru/ec26fe5d
KoHntpoinbhas padora o teme "[Ipsmbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE bubmorexa LIOK
POctP ' o https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH IPSIMOM U
23 HJI(F))CKOCTI/I'}II'IC pneH WK IJ)ISI HBIC MIPSMBIC B bubmmorexa [JOK
 HEPHERIARYTp P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmuoteka [IOK
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubmmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U bubmmnoreka [HOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMON U bubnnorexa [JOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIISIPHOU bubmuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bubmuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoit eprneHANKYISIPHON bubmuotexa [IOK

IIJIOCKOCTH

https://m.edsoo0.ru/7d18834b



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmorexa LIOK
. P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
32 oT IT)orncm oynnf)cxocm aCCTOSII)HI/Ie oT bubmorexa LIOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE
33 oT IT)quIiI OyHJI];())CKOCTI/I aCCTo;II)HHe oT bubamorexa LIOK
. a -P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE
34 oT I’EO‘IKE OyHJ'IIZ)CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubmmoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubmuoteka [IOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yro, JUHEHHBIA yroi bubmuoreka [IOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubmmnoreka HOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK bubmuoteka [IOK
MEPIECHINKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKYISIPHOCTD MJIOCKOCTEN: TIPU3HAK bubnuoreka [IOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHeHAUKYIApaAx Bubmmorexa [IOK
P P PHEHMIYID https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHneHAUKYIApax bubmmorexa LIOK

https://m.edso0.ru/52188a7d
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bubnunoreka LIOK

43 Teopema o TpEX MepreHAKyIipax https://m.eds00.ru/9f246736
KonTponbhas pabota no remam

44 "IlepneHIUKYISIPHOCTD NMPAMBIX U bubmmoreka [JOK
mIockocTe" u "Yibl MEXy NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonsaTtue MHOTOTrpaHHUKA, OCHOBHBIE

45 3JIEeMEHThl MHOTOTPaHHUKA, BIITYKJIbIC U bubmmoreka [JOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3mMa; rpaHu 1

46 OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs bubmmoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
PU3MBI

47 [Tapannenenunen, npsaMOyroJibHbII bubmuoreka [IOK
napasuliesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yronpHas Nupamuia, TpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnnorexa [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOIPAaHHUKAX: OKTa’dAp, A0OJAEKAdIp U bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmnorexa [JOK
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OTHOCHUTCJIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
DJeMEHTHI CUMMCETpPHUH B IIMpaMuaax,
napauiClICIuIcaax, rnmpaBUIbHBIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9e777d9

Brlunciaenue 31eMeHTOB MHOTI'OI'PaHHUKOB:

bubnunorexa LIOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/Tb bubnnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHOM IMHUPAMMU/IBI, bubmuoreka [IOK
TeopeMa O IuIouau OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubmuoreka [IOK
56 IT
onsTie 06 0oneme https://m.edsoo.ru/7ad0020b
n bubmuoreka [{OK
57
OObEM mipamu el https://m.edso0.ru/235171b3
N bubnuoreka [{OK
58 OOBEM NHpaMHAL https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OObEM nHpaMHAL https://m.eds00.ru/79¢10312
N bubnuotexa [JOK
60 06
DEM THHpantHiLst https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmorexa TIOK

https://m.eds00.ru/79853608
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N bubnuorexa [JOK
62 OOBEM npH3MbI . https://m.edso0.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM npH3MbI . https://m.edso0.ru/482d3f51
KonTponbhas pabota no reme "OObEMBI bubmmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHUE, 0600IICHNE CHCTEeMATHU3AIIHS
65 3nanuii. [TocTpoenue ceuenuii B 1 bubmorexa LIOK
) p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0000IICHNE CHCTEMATHU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 IBYMS TOYKAMH, OT TOYKH OO IIPSAMOIL, OT 1 bubmorexa HOK
M ’ p ’ https://m.edsoo.ru/f7792bad
TOYKH JI0 TIIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubmmoteka IIOK
7 n 1
6 TOTOBA KOHTPOILHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpenue, 06o0IIEHHE CUCTEMAaTH3aIUs
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKpEUIMBAOIIMMHUCS TTPSIMBIMH, MEK 1 bubmorexa HOK
p Hlv . p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
undpposbIie
Ne n/m Tema ypoka KonTposbHbie p
Bceero oOpa3oBaTeJibHbIE
padoThI
pecypcbl

1 Cdepa u map: eHTp, paanyc, uameTp; bubnmnoreka HOK
IIJIOIA/b TTIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsanmMHuoe pacrionoxxenue chepsl u

bubnunoreka LIOK
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxkenue cepsl, mapa Ha bubnuoreka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM bubanorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB obpa3 asi ¥ OCb; bubmmorexa [TOK
p ’ li yrott . ’ https://m.eds00.ru/188f6216
ionaib 60KOBOW U MOJIHON MOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QWINHIPA bubmmnoreka HOK
(TIIOCKOCTHI0, MapalIeIbHON MIN https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOM I'IOBCpXHOCTI/I ocf 1/1}1::) [IMHA Bubmmorexa [IOK
. p ’ p https://m.eds00.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH
8 Konyc: ocHOBaHuUE 1 BepIIMHA, bubnuoteka [JOK
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o0pasyromias ¥ OCh; IO lb OOKOBOU U
IOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmoreka [IOK

9 ; 0
BPICOTA; OCHOBATITL 1 DOKOB https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.

Pa3BépTka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnnorexa [JOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B bubmmorexa [JOK

PPl pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WX B TEJIO BPAIIEHUS
13 [TonsiTue 06 06BEMe. OCHOBHBIEC CBOMCTBA bubmmoteka IIOK
00BEMOB TN https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
14 06
DEM THIHHAPA, KOHyCd https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 06
BEM LLapa i ILIOLAZK Chepbl https://m.edsoo.ru/d189bde2
[TonoOHEbIe TeNa B MPOCTPAHCTBE.
16 COOTHONICHUS MEXTY TLTOMIAISIMHI bubmorexa [TOK
. "y https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmuorexa [IOK
BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nunorexa LIOK

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubnunoreka LIOK

19 C
FIOWCHHE H BEMHTATHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTIaHApHBIM BekTopam. [IpaBuio bubmorexa LOK
P paM- =P https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUM C bubmmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopauHaTHO-BEKTOPHBIN METO ITPU Bu6moteka [IOK
pPELIEHNH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 I} pOCT Z.I;ICTBG Koopaunatst BP:I[(TO a bubmmorexa [JOK
pocTp . ) P pa. https://m.edsoo.ru/48db7058
[Tpocreiimme 3amaun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOe bubmuoreka [JOK
IIPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuoreka [IOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas pabota o teme "BekTopsr u bubnnorexa [JOK
KOOPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
IToBTOpenue, 0000IIEHNE U
78 cucreMaTtu3aius 3HaHui. OCHOBHbIE bubnmnoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P m . bubnuotexa [JOK
29 cucremarusanus 3HaHuii. OCHOBHBIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

30 crcTeMarTu3als 3HaHuil. 3agaun 1 bubnnorexa LHOK
. e https://m.edso0.ru/7491efe0
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
31 cHCTeMaTHu3alus 3HaHui. 3agaun 1 bubnmorexa LHOK
. -l https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTusaius 3HaHuii. OCHOBHBIE bubnuorexa [IOK
32 1
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU
bubnunoreka LIOK
33 n 3] 1
TOTOBAd KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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