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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paborana Ha ocHOBe DemepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30oBaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€ClieYUBaET OBIAICHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yUEHHUs IPYTrUX YUEOHbIX AUCUMILINH. Pa3Butue y oOydarommxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MATEMAaTHUYECKOTr0 MOJEIIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBisieTCss OAHUM M3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHUHU OOYYaroIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs Te€OMETPUYECKUX 3aJay, YMEHHE BbIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColHualbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  AeWcCTBUTENbHOCTH.  OmnepupoBaHUWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0ObBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YEeCTB, MOITOMY aKTyajlbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOCCIeYeHWEe  BO3MOXKHOCTH  NMPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HAUYCHA IS
OOyYaroIMXCcs CPEIHEH ITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETpUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHUIO Ooee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1ed OCBOCHHS TMPOrpaMMbl  00ECTIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBHIMU  3aJa4aMH  OCBOEHHUS Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aMMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHme yMeHHsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

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

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  HWHTEJUIGKTYyaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
OoOydJarommMxcs, IMO3HABAaTEIBLHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbBIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4yeHus 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUSI, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa Hajl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  OINEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHusI.

Conepxanue o0pa30oBaHHUS, COOTBETCTBYIOLIEE INMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYNATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOUYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpum oTBoAUTCS 2 4yaca B Henelnto B 10 kimacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsaMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaJiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiliime mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; IoCTPOCHUE CEYEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM N0  TUIOCKOCTH, TpoeKuusi  GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHIUKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronbHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MNHPAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KyO. IlpencraBienne o mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbhlunciieHre 3JIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY ILIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BepIIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a1b Chephl.

N300pakeHne Ten BpallleHHus Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanuu Ten BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. C0XKEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3anay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTopamu. IIpsMoyronpHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyXJIeHu;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa TMPOTSIKEHUU BCEHW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE TPUPOJTHON U COIUATILHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VIS OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHS MUBUIN3AINW;, OBJAJACHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO MpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3masamenvHuvle  Oelicmeus,  0becneyugarom
Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpOBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUU  JUIS  BBIABICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3NIUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpoO8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (HOPMYIUPOBATh CYXKICHHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII Impolecca H
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1a4H;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENHCTB, TAHHBIX, HAWEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMU: NAPATUICTBHOCTD U MEPIICHINKYISPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBarh B3auMHOE pacloONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA W HEBBITYKJIbIH
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kjIaccuuKkanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; PSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PHUHIIUIIBI IOCTPOCHHSI CEUSHHH, UCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHX 3a7a4 Ha BBHIYHCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIUYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCIECHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyja) C© TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YEPTEKaX U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOaUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYEHHBIE 3HAHWS HA IPAKTHKE: aHAJIU3UPOBATH pPEaIbHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalCHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00J1aJIaIO0T.

[IpuMeEHSTh NpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemarte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSIS
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUMEHATh MOJMyYEHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE MOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MHCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoxa Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OcCHOBHBIE IOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MI0CKOCTh,
npoctpanctso. [IpaBuna
2 Henens bubnunoreka LIOK
1 M300paKeHHs HA PUCYHKAX: 1
N CEHTSIOps https://m.edsoo.ru/aecc77cd
U300paxKeHHs MII0CKOCTEH,
NapauIeIbHBIX IPSAMBIX (OTPE3KOB),
CeperHbl OTpe3Ka
[TonsiTHst: mepecexarouecs
2 Henens bu6nmorexa LIOK
2 IUIOCKOCTH, NT€pECEKaroIMecs mpsmas 1
CeHTAOpA https://m.edsoo.ru/2d8a9c99
Y TUIOCKOCTD
[TonaTus: nepecekaromuecs
3 IUIOCKOCTH, NT€pECEKaroIuecs mpsmas 1 3 HezeIs bubmmorexa [TOK
- TEP P cenTsiOps  https://m.edsoo.ru/db685¢73
Y TUIOCKOCTD
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | 3 Henens bubnmnoreka [HOK
pUCYHKAX, Ha IPOEKIIMOHHBIX CEHTAOPs https://m.edsoo.ru/a63959ed
qepTeKax
HauanpHabie cBeeHus o Kyoe u

i 4 nenens bubmuoreka [{OK
5 MMAPAMUE, UX PA3BEPTKU U MOJECIIH. 1
CEHTSI0ps https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubmuoreka [JOK
6 HauanpHbie cBeneHus o kyoe u 1 4 nenens s

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




nUpaMuze, UX pa3BEPTKU U MOJECIH.
CeueHust MHOTOIPaHHUKOB

ITonsTHE 00 AKCHOMATHYECKOM

CEHTAOPS

5 Henmens bubnunoreka LIOK
7 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CEHTSIOps https://m.edsoo.ru/OccS5céfe
CTEpEOMETPUH U CIEJCTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
8 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI > Hepels bubmmorexa LIOK
P P PHI: CeHTAOps  https://m.edsoo.ru/239c8cb4
CTEpEOMETPUH U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 2 Hejiest bubmmorexa LIOK
P P TPHiE: OKTS0ps https://m.edso00.ru/65c6b106
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM
10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 2 HezCIL bubmmorexa LIOK
p p ThuH: OKTAOPS https://m.edsoo.ru/258{c245
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacronokeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, 3 Henensd bubmuoreka [IOK
HapajulIeNIbHbIE U CKPEIIUBAIOIIHUECS OKTSIOps https://m.edsoo.ru/1a2520f6
psSIMbIE
[TapannensHOCT NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
3 Henmens bu6nunorexa LIOK
12 napajuieJbHbIC NIPMBIE B
. OKTSIOps https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
TPSIMBIX
[TapannenbHOCTh IPSAMBIX U
13 IIJIOCKOCTEH B IIPOCTPAHCTBE: 4 nenens bubmuoreka [JOK
[TapamienbHOCTE IPAMON U OKTSIOps https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubmuoreka [JOK
14 VYIuiBl ¢ COHANPABIEHHBIMU 4 nenens 1

https://m.edsoo.ru/9f4071b9




CTOPOHAMHU OKTSIOps
15 VYron Mexay npsiMbIMU B 5 Henens bubnmoreka [JOK
MIPOCTPAHCTBE OKTSOPS https://m.edsoo.ru/fe733862
16 Yron Mexay npsiMpIMU B 5 Henens bubnuorexa [JOK
[IPOCTPAHCTBE OKTSIOpst https://m.edsoo.ru/2935a9a0
17 [TapaeTbHOCTh TUIOCKOCTEH: 2 Henens bubnuorexa [JOK
HnapajuieIbHbIE INIOCKOCTH HOSIOpst https://m.edsoo.ru/2e18f255
5 . 2 Henens bubnunoreka LIOK
18 CBoiicTBa mapayyIeIbHBIX TIIOCKOCTEH
HOSIOPSI https://m.edsoo.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
3 menmens bu6nunorexa LIOK
19 (GUryphI Ha MJIOCKOCTH: TETPAdIP,
HOSIOps https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumesn
5 3 Henmens bu6nmorexa LIOK
20 [Toctpoenue ceueHuit
HOSIOPSI https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHunit 4 nener bubmorexa [IOK
P HOAODA https://m.edsoo.ru/ec26fe5d
KonTponbHas pabora no teme
2 "IIpsiMble U TJIOCKOCTH B 4 Henens bubmmnoreka HOK
npocTtpaHcTie. [lapaisiensHOCTh HOSIOPST https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEN"
[lepnieHAMKYASAPHOCTH MPSIMON U
23 HJ‘I(I))CKOCI"[FI/I'}II'IG pneH WK I.])'HI HBIE > HeJleils bubmmorexa [TOK
- TEPHCHARKYIIAP HOSIOpSI https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble napaienbHbIe U 5 Hepens bubmuorexa [IOK
NEPHEHAUKYIISIPHBIE K INIOCKOCTHU HOSIOpst https://m.edsoo.ru/0ac11c95
)5 IIpsiMbIe mapasienbHbIe U 2 Henens bu6muoreka [JOK
MEPIEHANKYIISIPHBIE K IIIIOCKOCTH neKaops https://m.edsoo.ru/ba545966
26 [Tpr3Hak nepneHIuKyISpPHOCTH 2 "Hepenst bubnuotexa [JOK




MPSMON U TIIOCKOCTH nekaopst https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHuKyIsipHOCTH 3 Henens Bu6mumoteka [JOK
PsIMOM M IJIOCKOCTH neKaops https://m.edsoo.ru/79165d15
73 Teopema o npsmoit 3 Henens bubnmnoreka HOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH JeKaops https://m.eds00.ru/635¢5087
79 Teopema o mpsimoii 4 nenens bubnuorexa [JOK
NEePHEHANKYJISIPHON IIIOCKOCTH nekaopst https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit 4 Henens Bbu6moreka [JOK
NEePHEHANKYJISIPHON III0CKOCTH neKaops https://m.edsoo.ru/7d18834b
[lepneHIuKysip ¥ HAKIIOHHBIE:
p YJAp 5 menens bubnuorexa [JOK
31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
g nekaopst https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!
5 Heaens bu6nunorexa LIOK
32 PacCTOSIHUE OT TOYKH J0 MJIOCKOCTH,
. nexaopst https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH
[lepieHIUKYNIAp U HAKIIOHHBIE:
Y YIAp 2 Henens bubanoreka [JOK
33 paccTosiHuE OT TOYKHU J0 IUNIOCKOCTH,
. STHBAps https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE:
34 aCPCTO;IHI/Ie};T IT)OHI(I/I J10 IIOCKOCTHU 2 Hepes bubmmorexa [TOK
P o ’ STHBaps https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOM 0 TNIOCKOCTH
35 VYTI1Bl B IPOCTPAHCTBE: YTOJl MEXIY 3 Henens bubnmnorexa [JOK
MPSIMOM M TNIOCKOCTBIO sTHBaps https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroj, TUHEHHBINA yroi 3 Henensd bubmuorexa [IOK
JBYTPAHHOI'O yTIiia STHBaps https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN yroi 4 enens bu6muoreka [JOK
JBYTPAHHOIO yTIiia STHBaps https://m.edsoo.ru/c7c777ed
38 [TepneHaAMKYISIPHOCTD TIJIOCKOCTEH: 4 nenens bubnuotexa [JOK




NPU3HAK MEPICHANKYISIPHOCTH JIBYX SIHBaps https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepneHAKyYISIPHOCTD MIIIOCKOCTEM:
39 1| IEBHaK neyneg UKYJISIPHOCTH JIB > Hezels bubmmorexa LIOK
P vp AP el sTHBaps https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
40 m 1§3Ha1< Heynegmznc JISPHOCTH JIB ! nenens bubmorexa HOK
P “p yp 7 (deBpans https://m.edsoo.ru/ba75dc57
MJIOCKOCTEM
41 Teopema 0 TpEX nepHeHUKYIApax 2 nepens bubmmorexa [IOK
P P PHEHAMIYTP dbespans https://m.edsoo.ru/e4972cdc
) 2 Henens bu6nmorexa LIOK
42 Teopema o Tpéx meprneHANKYIIpax
(eBpans https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx neprneHAuKyIsIpax 3 Hezen bubmorexa LIOK
P pex TIep P bespans | httpsy/m.edsoo.ru/9F246736
KonTtponpsHas pabora mo Temam
44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U 3 Henens bubmuoreka [IOK
wiockocTe" u "Yriuel Mexay (eBpans https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
9JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBINTYKJIbIE 4 nepens bubmmorexa [TOK
- yK,_ (eBpans https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHKA
[Tpu3ma: n-yrojeHas mpu3Ma; TpaHu |
46 OCHOBaHUS TIPU3MBI; TIpsiMasi U 4 Henens bubnmnoreka [JOK
HaKJIOHHAs IPU3MBbI; OOKOBas U (eBpans https://m.edsoo.ru/b4ad63ad
MOJTHAS TTIOBEPXHOCTH TIPU3MBI
47 [Tapannenenunen, mpsaMOyroJbHbIN 5 Henens bubnunorexa LIOK




Hapajuiesienunes ¥ ero cBoiicTea (beBpans https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojgpHasi nupaMmuaa,
IPaHU U OCHOBaHUE MUPAMHUJIBI;
5 Henmens bubnunoreka LIOK
48 OOKOBAas U MOJIHASI TOBEPXHOCTh
. (dheBpans https://m.edsoo.ru/fblcd0a5
MUPAMU/JIbI; TPAaBUJIbHAS U yCeUEHHAS
nupamusa
[IpaBusibHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUILHOTO

49 MHOTOTpaHHUKA; ITpaBUJIbHAS MTpU3Ma 2 Henens bubmmoreka [JOK
U IIpaBUJIbHAS IMpaMUa; IIpaBUIbLHAS Mapra https://m.edso00.ru/074c8865
TpeyrojibHas mupaMuaa u
NPaBUIBHBIN TETPadAp; KyoO
[IpencraBienue o npaBUIbHBIX

2 Henens bubnunoreka LIOK

50 MHOTOTpaHHUKAaX: OKTa’3p,

Mapra https://m.edsoo.ru/a0fddSbf
TOJIEKa’Ip U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,

51 IPSIMOM, TUIOCKOCTH. DJIEMEHTBI 3 Henens bubmmnoreka HOK
CUMMETPHUHU B IIUPAMUIAX, mapra https://m.edsoo.ru/b9e777d9
napajuiejaenuneax, npaBUiIbHbIX
MHOTOIPAaHHHUKAX
Brruucnenue 35meMeHTOB

. 3 "Hepens bu6mmoreka IIOK
52 MHOTOTPaHHHUKOB: p&0pa, TUaroHa,
Mapra https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU NPSIMOU
5 4 nenens bub6mmorexa [IOK
53 MPU3MBI, TUIOLIAb OCHOBAHHM,
mapra https://m.edsoo.ru/37d84157

TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSAMOM TIPU3MBI




[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPaBUILHOM MUPAMU/IBI,

4 uenens

bub6nmoreka [IOK

54
Teopema o IIomanu 60KoBoH MapTa https://m.edsoo.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU ITUPAMUIBI
55 KoHnTtposbHas pabota 1mo teme | Henens bubnuorexa [JOK
"MHororpaHHuku" anpes https://m.edsoo.ru/a95f5c04
2
56 ITousTue 06 00BEME HeJels bubnuorexa [JOK
anpens https://m.edsoo.ru/7ad0020b
2
57 O6BEM mHpaMIE! HeJIeTs bubmuoreka [IOK
arnpens https://m.edsoo.ru/235171b3
3
53 OBbEM THpaMIIHI Helens bubnuoreka [{OK
anpens https://m.edsoo.ru/f47dfefd
3
59 O0BEM nupamuIbI HEJeNs bubnuorexa [{OK
anpens https://m.edsoo.ru/79¢10312
4
60 O6BEM mHpavIIE! HeJIeIs bubnuoreka [IOK
arnpens https://m.edsoo.ru/2faadc3f
4
61 O0BEM TPU3MBI Heaemt bubnmorexa [IOK
amnpens https://m.edsoo.ru/79853608
1
62 O0BEM IpU3MBI HeAe bubnmorexa OK
Mas https://m.edsoo.ru/1e053890
2
63 O0BEM IPU3MBI Heaemt bubnuorexa [IOK
Mas https://m.edsoo.ru/482d3f51
64 KonTtponbHas pabora o Teme 3 Henensd bu6muoreka [JOK
"O0BEMBI MHOTOTPAaHHUKOB" Mast https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IIEHNE
3 3 Henens bubnanoreka LIOK
65 cuctemaruzanus 3HaHui. [Tocrpoenue
. Mas https://m.edsoo.ru/098bedad
CE€YEHUI B MHOTOIPAHHUKE
66 [ToBTOpenue, 0600IIEHNEe 3 Henens bubnuotexa [JOK




CUCTEMAaTH3al1s 3HAHUM.
Brluncnenue paccTossHAN: MEXIY
JBYMsI TOYKaMH, OT TOYKHU 1O NPSMOH,
OT TOYKH JI0 INIOCKOCTH, MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMU

Mas

https://m.edsoo.ru/f7792ba9

67

68

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTH3alMs 3HAHWA.
Beruuciienue yrioB: Mexy
CKPEIIHUBAIOIIUMUCS IPSIMBIMH,
MEXAY NPSIMOM U IUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

4 wenens
Mas

4 yenens
Mas

bu6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

bubnuoreka [{OK
https://m.edso00.ru/56765e8b




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa nupposbIe
Nenn/m Tema ypoka Kontposbubie IIpakTuueckue p
Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
1 JTUaMETp; TUIOIab TOBEPXHOCTH 1 2 nepens bubmmorexa [IOK
P P CEHTSIOps https://m.edsoo.ru/0341bc2b
cdepbl
B3aumHoe pacrionoxenue chepsl U 3 Henens
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1 CEHTSIOps
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol
3 N3ob6paxenue chepsl, mapa Ha | 4 nenens bubmmoreka [JOK
mockocTy. CeyeHus mapa CeHTAOpS https://m.edsoo.ru/bc15{7{2
Hunuuaapudeckast TOBEPXHOCTb, 5 Henens
4 oOpa3zyromue MUINHIPHIECKOM | CEHTSOPs bubmuoreka [IOK
MTOBEPXHOCTH, OCh LIWJIMHIPUYECKOMN https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBast 1 Henenst
5 MMOBEPXHOCTh, 00pa3yroias u oCh; | OKTAOPS bubnmnorexa [JOK
TJI0IATb OOKOBOM M MOTHOM https://m.edso0o.ru/188f6216
MMOBEPXHOCTH
N300pakeHne nuauHApa Ha 2 Hepend
IUIOCKOCTU. Pa3BépTka nuiInHapa. OKTSIOpS
6 CeueHns nuIMH pa (HJ‘IOCKOCTIE)IO 1 ’ bubmmorexa LIOK
H N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON WIN
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
7 Konnueckas noBepXHOCTb, 1 3 Henmens bubnunorexa LIOK




oOpa3yromye KOHUIeCKOH OKTSOps https://m.edsoo.ru/c94ba09b
MMOBEPXHOCTHU, OCh U BEPIIMHA
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHuUE 1 BepIIMHA, 4 nenens
8 oOpasyromas 1 0Ch; IO OKTSOPS Bubmaorexa ITOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3 ue u 2 Henens
9 BBICOTA; OCHOBaI-i]I/IH u goxzf;l Ho;lélpx bubmmorexa LIOK
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTH
N300paxeHune KoHyca Ha 3 Henens
IJIOCKOCTH. Pa3BépTka KoHyca. HOSIOPST

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
napajieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

1 KomM0OuHanus ten BpaiieHus u 4 nepiens bubmuoreka [IOK
MHOT'OTPaHHHUKOB H056ps https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuk, ONUCaHHbINA OKOJIO S Hexens

12 cdepsl; cdepa, BIUcaHHAS B HOSIOpst bubnmnorexa [JOK
MHOI'OT'paHHUK UJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitue 06 06BéMe. OCHOBHBIC 2 nefend bu6mmoreka IIOK
CBOICTBa 0OBEMOB TET nexabpsa https://m.edsoo.ru/26a03fb7

14 O06BEM HUIMHApPa, KOHYCa Z;Z%ZT bubmmorexa LOK

https://m.edsoo.ru/5513d87b

15 O06BEM mapa u rwiomaas cheps 4 nezers bubnworera LOK

https://m.edsoo.ru/d189bde2




nekaops

[TonoOHbIe TENa B IPOCTPAHCTBE. 5 Henens
16 CoOTHOIIEHUS MEXKTY TUIOIIAIIMHU nexaops bubnuorexa [JOK
MOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
MOA0OHBIX TEJ
17 KontponbHas paboTa mo temam 2 nepens bubnmnoreka HOK
"Tena Bpamenus" u "O0bembI TET" HBApA https://m.edsoo.ru/4a33a8ab
13 BekTop Ha m10cKOCTH U B 3 menena bubnuorexa [IOK
IIPOCTPAHCTBE HBApA https://m.edsoo.ru/5caefclb
19 Ciio’)eHne ¥ BBIYMTaHUE BEKTOPOB $neens bubmorexa LIOK
P AHBAPA https://m.edsoo.ru/23f4f089
20 YMHOKE€HUE BEKTOpa Ha YHCIIO > Hene bubmmorexa [TOK
p AHBaps https://m.edsoo.ru/dee379¢eb
Paznoxenune Bektopa 1o Tpém 1 Henenst
21 HEKOMILIaHAPHBIM II:GKTO EM (dheBpans bubmorexa HOK
P pam. P https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenue 3amay, cBA3aHHBIX C 2 Hexens
22 il I/IMeHeHI/I:M MpaBUJI ICUCTBUI C (dheBpans bubmmorexa [TOK
P PaBiit A P https://m.edsoo.ru/52827900
BEKTOpaMHU
KoopannatHo-BEKTOpPHBII METO 3 "Henens
23 Il I/IpzfltﬂleHI/II/I FGOMef I/I‘ICCKI/IXH (heBpans bubmmorexa [IOK
pup p P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cucTeMa KOOpIMHAT 4 nenens
pAMOYE P but6mmoreka [IOK
24 B ITpocTpancTBe. KoopanHaThl (beBpans

BekTopa. [Ipocreimue 3anaun B

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




KOoOopuHaTax

)5 VYron mexnay Bekropamu. CkanspHoe 2 Hepiens Bbu6muoteka [JOK
IIPOU3BEAECHUE BEKTOPOB MapTa https://m.edsoo.ru/725effc4

26 Brluucnenue yrios Mexy i/[:ez[enﬂ bubmmoreka [JOK
NPSAMBIMUA U IIIIOCKOCTSIMU pTa https://m.edsoo.ru/8efbe78e
KonTponbHas pabota mo Teme 4 nenens

27 "BekTophl U KOOpAUHATHI B MapTa bubamorexa LOK

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

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1 1 Henens

)3 cucrtemaTusanus 3HaHuii. OCHOBHBIE anpens bubnuoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
TJITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1 2 Henens

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE anpens bubnuoreka [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
MJIAHUMETPUHU
[ToBTOpEeHue, 06001IeHNE 1 3 Henens
cUCTEMAaTH3anus 3HAaHUH. 3a1auun anpens bu6nunorexa LIOK

30 IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efeQ
perieHus
[ToBTOpEeHuEe, 06001IeHNE 1 4 nenens

31 CUCTeMaTH3alys 3HaHUH. 3a1a4uu ampes bu6muoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHME, 0606IH€HI:IG n 1 Henens BuGmorexa LIOK

32 cuctemaTusaius 3HaHuii. OCHOBHBIE Mast

¢burypsl, ¢pakThl, TEOPEMBI Kypca

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




CTepEOMETPUU

2 nefend bubnunoreka LIOK
33 HToroBast KOHTpOJIbHAs paboTa 1 Mast
https://m.edsoo.ru/ec24dfc2
34 IToBTOpEeHME, 0000IIEHNE U | 3 Henens bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH Mast https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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