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MNOACHUTEJIBHASA 3AIIMCKA

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

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 PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
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 siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

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

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO 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(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
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
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
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 HM3Y4YUTh TE€OMETpPHUIO 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 MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
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 (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH 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 (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJa4 Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpEHEro 00111ero 00pa3oBaHusl.

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

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMONM M IUIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHAsA TPEYrojbHAs MNUPAMUIA W TPABWIBHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

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



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [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 MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpaIleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekrTopa. [Ipocreiimne 3amaum B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHWEeM TJ00adbHOIO  XapakTepa JKOJOTUYECKUX MpodieMm;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPeoOPa30OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npeasiaraTh ~ KPUTEPUU  JUIS  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHUS B COOTBETCTBUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MPSMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA 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; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOI'paHHHKA, IPABUIBHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApAJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PHCYHKOB IMPOCTBHIX OOBEMHBIX (HUTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHX 3aj7[ad Ha BBIYHMCIICHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO 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-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATHsS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi HOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpu4ecKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

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

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

[IpuMEHATh MOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, arnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTunueckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [leprieHIUKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEMN
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Tena Bpaienus 12

OO0BEMBI TEN 5

BekTopsl 1 KOOpAMHATHI B IPOCTPAaHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 1

crucTeMaTu3alurs 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

OcCHOBHBIE IOHATHS
CTEPEOMETPHUH: TOUKA, TIpsiMas,
IUIOCKOCTB, IIPOCTPAHCTBO.
[TpaBuna n300pakeHus Ha
pPHCYHKaX: H300paKeHUs
IUIOCKOCTEH, apauIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIHHbI
oTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIONIUECS
psiMas U MJI0CKOCTh

https://m.edsoo.ru/NR6VJIYCGK

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOIIUECS
psiMas ¥ MJI0CKOCTh

https://m.edsoo0.ru/O6RNDFAMO

3HAKOMCTBO C
MHOTOTpaHHUKAMU, H300paKeHUE
MHOTOI'PAHHUKOB Ha PUCYHKAX,
HA MPOEKUMOHHBIX YePTEkKAX

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHUs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HauanpHbie cBeneHus o kyoe u
MUpaMUIe, UX Pa3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TonsATHe 06 aKCHOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

[TonsATHe 06 akCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[TonsaTHe 06 aKCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/13A98J6Z9

11

B3anmuoe pacnonoxkenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs, napauieabHble
U CKpPELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapamiensHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajulesbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapalIeIbHOCTb
TPEX MPSMBIX

https://m.edsoo.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBCE!

13 . https://m.edsoo0.ru/PO5J6D23U
[TapamiensHOCTD MPSAMOI U
IJI0CKOCTH
v e

14 FIRL © COHATPARTIGHHRIME https://m.edsoo.ru/LLIAVHVBW
CTOPOHAMU
h%

15 FOI MEXCLY IPAMBIMH B https://m.edso00.ru/KGJIM80EUK
MIPOCTPAHCTBE
h%

16 FOI MEXCLY IPAMBIMH B https://m.edsoo0.ru/24LVWH9V8
MIPOCTPAHCTBE
I1 i:

17 APAISILHOCTS IHIOCKOCTEH https://m.edso00.ru/BUSTQIHZT
MapajuIeNbHbIC IIOCKOCTH
CaoiicTBa mapasnie

18 BOMCTEA MAPALICHLHAIX https://m.eds00.r/0KQQOK2ABA
TJIOCKOCTEH
[Ipocreiimme MpoCTpaHCTBEHHBIE

19 (burypsl Ha TNIOCKOCTHU: TETPadIp, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumne/

20 [Toctpoenue ceueHwmin https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuii https://m.eds00.ru/20GC3ZP9P
KonTponbhas pabota no teme
HH

22 DAMBIC T IDIOCROCTH B https://m.edso00.ru/BI1405QJEB
npoctpanctse. [lapamnensHOCTh
MPSIMBIX U IJIOCKOCTEN"
IlepnieH IUKyYIAPHOCTD NPSIMOU U

23 IJIOCKOCTH: NIEPIIEH IUKYIISIPHBIE https://m.edsoo.ru/RN45YBO8R
MpsIMbIE B IPOCTPAHCTBE
IT

24 PAMBIE Tapa LTEILHbE 1 https://m.edso0.ru/32MXRZDDL

MEPIEeHIUKYIISIPHBIE K IIJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[Ipsimble napasuienbHbIe U

NEPHNCHANKYJIISIPHBIC K ITJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

[Ipu3Hak nepneHuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[IepneHuKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/638GKWY7V

32

[lepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 0 MIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHqUKyIsAp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenauKynsip U HAKIOHHBIE:
paccTostHue OT TOYKH JI0
MIJIOCKOCTH, PaCCTOSTHHE OT
MPAMOM 10 MIIOCKOCTH

https://m.edsoo0.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYTIibl B IPOCTPAHCTBE: YIOJ
MEX1y IPSAMOH U ITOCKOCTHIO

https://m.edsoo.ru/PSFIXUAL1I

36

JIByrpaHHbIN yTOJ, JMHEHHBINA
YToJI IBYTPAHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHbIN yTOJ, JMHEHHBINA
YToJI IBYTPAHHOIO yria

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHUKyYISAPHOCTD
IJIOCKOCTEH: MIPU3HAK
NEPIEHANKYIIPHOCTH ABYX
IIOCKOCTEH

https://m.edsoo.ru/YRQDSM9NH

39

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.eds00.ru/TS8OAINH2

41

Teopema o Tpéx
NIEPIEHIUKYIIApax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
NIEPIIEHIUKYJIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIApaX

https://m.eds00.ru/OWG81WDV3

44

KonTponpHas paborta mo Temam
"IlepneHUKYIIPHOCTD TPSIMBIX
Al

U mwiockocteil" u "Yriabsl MexXay
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/\VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTOTpaHHUKA, BBITYKJIbIC U
HEBBIMYKJIbIe MHOTOI'PaHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

IIpu3ma: n-yronpHas npu3ma;
IpaHy ¥ OCHOBAHUSI [TPU3MBL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
PU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamtenenunen,
MPSMOYTOJIbHBIN
napajJiesIenuIe]] 1 ero CBOMCTBa

https://m.edso0.ru/ITCOB1WIO

48

[Iupamuna: N-yrospHas
NMpaMKia, TpaHu U OCHOBAaHUE
UpaMu/ibl; O0OKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
MpaBWIbHAS U yceUEHHAst
nupamua

https://m.edsoo.ru/ITOFX00PA

49

[TpaBUIbHBIC MHOTOTPAHHUKH:
MOHSATHE MPABHILHOTO
MHOTOTpaHHHKA; PaBUIIbHAS
MpHU3Ma U MpaBUWIbHAS IUPAMU/IA,
MpaBUJIbHAS TPEYTOJbHAs
MUpaMu/Ia U PaBUIIbHBIN
TeTpadIp; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienne o MPaBUIBLHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJEKa’p U UKOCAdIP.

https://m.eds00.ru/06SH02IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CummeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

51 1 0 0 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUU B IUpaMUJaX,
napajuieJenumneax, npaBUiIbHbIX
MHOT'OTpaHHUKAX
Brrunciienune 3nemMeHToB
52 MHOT'OTPaHHUKOB: pEOpa, 1 0 0 https://m.edsoo.ru/EUP4MN760
JTMArOHaJU, YIJIbl
[Tnomans 60KOBOI TOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUTOIIAh OCHOBAHHH, 1 0 0 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAAMOY IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y MTOBEPXHOCTHU MPaBUIILHOMN
54 MUPAMUBI, TEOPEMA O TIIOIIAJN 1 0 0 https://m.edsoo.ru/R22FHBG60
OOKOBOI1 TOBEPXHOCTH
YCEYEHHOU MUPAMHU/JIBI
55 Kourponbias pabora o rese 1 1 0 https://m.edsoo.ru/VHYNJQMQD
"MHororpanHuku"
56 ITousarue 06 00BEME 1 0 0 https://m.edso0.ru/GM1LC394G
57 O06BEM TUpaMuIBI 1 0 0 https://m.edsoo.ru/B307PSWTC
58 O0BEM nupamMuIsI 1 0 0 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM nupamMuIsI 1 0 0 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIBI 1 0 0 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 0 0 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM IPU3MBI 1 0 0 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O06BEM IPU3MBI

https://m.edsoo.ru/FIMOW6KFT

64

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPaHHHUKOB"

https://m.edso00.ru/23S50180N

65

[ToBTOpeHmE, 0000IIEHNE
cUCTeMaTH3alvs 3HaHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0000IIEHNE
CHCTEeMaTH3allus 3HAaHUH.
Beruucnenue paccTossHAN: MEXY
JBYMsI TOUKaMH, OT TOUKHU J10
MPSAMOM, OT TOYKH JI0 TIFIOCKOCTH,
MEXIy CKpEIUBAOUUMUCS
MPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/KB3EK0A9U

68

IToBTOpenue, 0600IIEHNE
CHCTeMaTH3alus 3HaHUH.
Beruncienue yrios: Mexay
CKPEIIMBAIOIIUMHUCS TIPSIMBIMH,
MEXy NMPSAMOU U MIIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
TUIOCKOCTSIMHU

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: ueHrp, paauyc,
AUAMETp; IUIONIa b
MOBEPXHOCTHU Cepsbl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacnonoxxenue
cdepbl ¥ IITOCKOCTH;
KacaTreibHasl IIIOCKOCTh K

chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N306pakenue coepsl, apa Ha
miockoctd. CedeHus mapa

https://m.edsoo.ru/QDCF8UGXE

[{unmmHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh

IIHJIHHI[pH‘IeCKOfI IMOBEPXHOCTHU

https://m.edsoo.ru/8516BBEO7

[Humwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIast u
0Cb; ILIONIAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3obpaxenue muimHaApa HA
mockocTH. Pa3zéprka
nurHapa. CeueHus MIIMHIpa
(TI0CKOCTBI0, MapauIeIbHON
WIN NepIEHANKYIISPHOI OCcH
[UIAH]IPA)

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

Konunyeckas moBepXHOCTb,
o0pa3ymolire KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOH MOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

KoHnyc: ocHOBaHHE U BEpIIHHA,
o0pa3yrolas U 0Ch; IJIONIA/Ib
OOKOBOM | IOJTHOM
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yroIIre U BhICOTA;
OCHOBaHMS U OOKOBas
MIOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N3o06paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
MapayieIbHON OCHOBAHUIO, U
TJTIOCKOCTBI0, TPOXOIAIIEH
4yepe3 BEpIINHY)

https://m.edsoo.ru/OPVICKUYU

11

KomOunamums ten BpareHus u
MHOTOTPAaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHoOrorpaHHuK, ONMMCaHHbIN
okoJo chepsr; chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK
WM B TEJIO BpAIICHUS

https://m.eds00.ru/RMYY1STLP

13

ITonsarue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://m.edso0.ru/ACENHGLOZ

14

O0BéM UIHHIIpa, KOHYyCa

https://m.edsoo.ru/W8TGN5799

15

O06BEM mapa u wiomaas cheps

https://m.edsoo.ru/G7TAYCMOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

ITomoOusbIe Tena B
npoctpancTBe. COOTHOIICHHUS
MEXTy TUTOIIAIMHU
MOBEPXHOCTEH, 00BEMAMHU
MMOIOOHBIX TEII

https://m.edsoo.ru/4ANO4FYUUX

17

KonrponsHas pabora mo remam

"Tena Bpamenus" u "OO0beMbI

Ter"

https://m.edsoo.ru/KCOMHJ5SWW

18

Bekrtop Ha mmockocty U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHre U BEIUUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4AH7PLGBI1

21

Pasnosxenne BekTopa 1o TpéM
HCKOMILIIAaHAPHBIM BEKTOpPaM.
[IpaBuiio napamenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pewrenue 3anad, CBA3aHHBIX €
IIPUMEHEHUEM IIPaBUII JCHCTBUN
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5S

23

KOOpI[I/IHaTHO-BeKTOpHHﬁ
MCTO/ IpU PCIICHUN
TreOMCTPHUYCCKUX 3aaa4

https://m.edsoo.ru/BBI1139Z7U

24

[IpsimoyronbHas cucteMa
KOOPJHMHAT B MPOCTPAHCTRE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpJMHATaX

https://m.edso0.ru/X9TSDNSQ3

25

Yron Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkainspHoe pou3BeIeHNE
BEKTOPOB

26

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KounTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3allus 3HAaHU.
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca INIaHUMETPUN

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHME, 0000IICHNE 1
CHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEeMBI Kypca IUIaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUEe, 06001IeHNE 1
cUCTEMaTH3aIlHs 3HAHUM.
3aaun TNIAHUMETPHH U METO,IbI
WX peIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 06001IEHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
3a1aun TUIAHUMETPUH U METOIBI
UX pPeHICHHS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUU

https://m.eds00.ru/ZY6BYLY7W

33

HToroBast KOHTpOJIbHASA paboTa

https://m.edsoo.ru/VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

IToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWI

https://m.eds00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

34



https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEACTBUS U3 HUX NP pPEIIEHUH
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MNOHATUAMH: NAPAVIEIBHOCTh W NEPHEHIUKYJIAPHOCTH
' IPSAMBIX U IIJIOCKOCTEN
-4 KnaccugunupoBaTe B3auMHOE PACIIONIOKEHHE NPSIMbBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yroj, TpaHu ABYI'PAaHHOTO YIJa,
7.5 peOpo ABYIpaHHOTO yIJia, TMHEHHBIN yroj ABYTPaHHOI'O yIiia, TpajycHas
Mepa JBYTPaHHOIO yriia
26 OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHUKOB (MHpamMuia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOTPaHHHMKH, BbIOMpass OCHOBaHHUS  JJIs
-8 kinaccupukanuy  (BBIOYKJIbIE W HEBBINYKJIble  MHOTOTPaHHUKH,
' [PaBWJIbHbIE MHOTOIPAHHUKH, TIPSMBIE W  HAKJIOHHbIE MPU3MBIL,
napaJuIeIenuIebl)
29 OnepupoBatb HOHSTUAMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TIOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHMKOB,
' UCTIOJb3Ysl METOJ CIIEZIOB
11 Crpoutp cedeHMsI MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHSATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP:




BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemiats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
UKW aJIrOpUTMaM, IPUMCHASA H3BCCTHBIC AHAIMTHYCCKUC MCETOAbI IIPHU
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH OO0

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

PemraTs 3aga4d Ha HaXO0XACHHUEC I'€COMCTPUYCCKUX BCJIIMYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOAbLI IIPpU
pemiCeHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB
MCKAY CKPCHIMBAOIIMMUCA IMPAMBIMH, MCKIAY HpHMOfI H INNIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI M IUIOMIAMA  MMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHHeM (OpMYJ, BEIUUCIISTh COOTHOLICHHS
MEKY IJIOIIAASIMU MMOBEPXHOCTEM, o0BEMaMu MOA00HBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTL MNOHATHUAMU: CUMMCTPpHUA B HNPOCTPAHCTBE, HCHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

7.16

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(YOPMALIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, MpeACTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (baKTBI AJId peICHUA CTCPCOMETPUUCCKHUX
3aaa4, IMpeamnojJararolmmnx HCECKOJBKO IIaroB peucHUs, €CJIW YCIIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

[IpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEICTBA W DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoNydYeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIM3UPOBATh peallbHbIE
CUTyallid ¥ TPUMEHSTh H3yYCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
peLeHus MaTeMaTH4eCKU chopMyIMPOBAHHOM pooIeMBl,
MOJIEJIUPOBATh PEATbHBIE CUTYAI[MM Ha A3bIKE T€OMETPUHU, UCCIIEOBATh
MOCTPOCHHBIE MOJETH C HCIOJB30BAHHEM T'€OMETPUUYECKUX MOHATHH H
TEopeM, amnmnapara ajareopsl, pelaTh MPAKTUUECKHE 3a7a4ul, CBSI3aHHBIE C

HaxXOXXACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: IIWIMHIPUYECKAsl TOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yronue KOHHYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IapOBOTO CJIOS, APOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAJM TOBEPXHOCTEM Ten BpalleHHS,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPaHHMK, BIMCAaHHBIA B chepy u
6.7 OMKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK MJIH TEJIO
BpaIICHUS
68 BBIUMCIIATP COOTHONIEHUS MEXIy IUIOIAJAMU IOBEPXHOCTEH U
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble GUIYpbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIoHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tell
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUIypax, MpPEJICTaBICHHYIO Ha
yepTexkax U puUCcyHKax
[TpumeHsTh TEeOMeTpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEeANoJaraluX HECKOJIbKO IIAaroB pEHIeHMs, €ClIU YCIOBHUS

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme




6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs I[CﬁCTBPIfI CJIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, 06’b$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoauts cyMMy BEKTOpOB M IPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEX/y BEKTOpaMHM, CKaJIIpHOE MPOU3BECHHUE, PACKIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemars HpOCTGfII.HHG reOMCTPUUCCKUC 3aaud Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 o6pa3uaM HJIN aJIrTOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METOBbI npu pPEeIICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTb HpOCTGfIH.IHG NporpaMMHBIC CpE€ACTBAa W DJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUHU CTCPEOMCTPUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac nu

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TONyYeHHbIE 3HAHMUA Ha MpaKTHKE: aHaJIU3HpPOBATh
peasibHble CUTYyallud U TPUMEHSTh H3y4eHHbIE TOHATHUSA B TpoIecce
MOWUCKAa pELIeHUs MaTeMaTH4eckKu C(HOpMYITUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHITHH U
TeopeM, amnmnapara ajareopsl, peraTh MpaKTHYeCKHe 3a1aul, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IIIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IMOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHOe  pacmonoxeHue NOpAMBIX B IPOCTPAHCTBE:  IIE€pECEKaroIuecs,
napajuleJibHble U CKpelMBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUIeJIbHbIE IpsIMblE B  NPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IIOCKOCTU. YTJbI C
COHAIIPaBIICHHBIMU CTOPOHAaMH, YroJl MEXAY HpsMBIMM B IIPOCTPaHCTBE.
[TapanmienbHOCTh MIOCKOCTEHN: MapauleIbHbIe MIIOCKOCTH, CBOWCTBA MapalieIbHbIX
iockocteil. Ilpocreiiimue npocTpaHCTBeHHblE (UIYphl Ha IUIOCKOCTH: TETpPa’Jp,

KyO, mapajuiesienumnes1, HoCTPOCHUEe CeUeHN

7.3

[lepneHUKYISpHOCTE NPSIMOM M IUIOCKOCTH: TNEPIEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapaUICIIbHBIE U NIEPICHANKYJIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IUIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YrOJd MEXAYy IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHsI (QUTypbl Ha IJIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEH:
IPU3HAK  IEPIEHIUKYISPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEPHEHANKYIIApax

7.4

ITonsiTie MHOrOrpaHHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipumsma: N-yrosmpHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsiMas W HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAS TOBEPXHOCTH NpU3MEL. [lapamnenenunen, npsAMOyroibHBIN NapauICICITUIIE T
u ero coiictBa. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAaHUE ITUPAMUJIBL,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIe MHOT'OTpaHHUKH: TTOHATUC




IIPAaBWJIBHOIO MHOTOTPaHHMKA, MpaBUJIbHAs NpuU3Ma M IpaBWIbHAs IHpPaMHIA,
IpaBUIbHAS TPEYrojibHAs MUpaMKIa U IpaBUIbHBINA TeTpasip, Ky0. IIpencrasienue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIBHO TOYKH, HpHMOfI,
IUIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IIUpaMUJax, MapajiiCjaCcuurcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Boruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IMOBEPXHOCTH U TIOJHONH IIOBEPXHOCTH THPSMOW MpPHU3MBI, IUIOLIA/lb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMpsiMoi npusMbl. [lnomans 60koBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPAaMUABI, TeOpeMa O IUIOLaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHMS W OOKOBasl MOBEPXHOCTb,

oOpasyromias U 0Ch, TUIONIaAh OOKOBOMW U MTOJTHOW TOBEPXHOCTH

6.2

Konnyeckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BepIIWHA, 00pasyromias U OcCh,
oAb OOKOBOM M TIOMHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylolme u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IIoHa b NoBepXHOCTH cheprl. B3anmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTCJIbHasA ITINIOCKOCTh K cq)epe, miomanb

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

okoJio chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstre 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapayiefenunena u cieactBus u3 He€. OO0BEM IMIHHIDA,

koHnyca. O0bEM mapa u mwionmaab chepsl




HOI[O6HBIC TC1a B IIPOCTPAHCTBE. CooTHONICHUS MCXKIY jiomaasaMu

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 CeueHuss nMAMHApa (MapajuiebHO U TMEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapasuienabHOE OCHOBAHUIO M IIPOXOAdIIee Yepe3 BEpUIMHY), CEUCHUS 11apa
Bextop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkKEHHE BEKTOpa Ha 4ucio. Pas3iioxkeHue BekTopa 10 TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTrpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauum B KOOpAMHATax. YTon Mexay Bekropamu. CkanspHoe

IIPpOU3BCACHUC BCKTOPOB. Breruucnenue YIJIOB MEKAY HNPpAMBIMU W INIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHust

Bnagenue meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHUS 3a4ad;
yMeHue (OpMyIUpOBaTb U OINEPUPOBATH IMOHATHUSIMHU: OIIPENEICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEpPXKICHHE, NMPHUBOJAUTH NMPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYECKOW WHIYKINH;
IIPOBOAUTH  JI0Ka3aTEIbHBIE PACCYXACHHMS IpPU PEIICHUU  3a1ad,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXKACHUH;  yMEHHUE
ONEPUPOBATH MOHATUAMU: MHOXKECTBO, IOJAMHOXKECTBO, OIEpaluy Hajl
MHOXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHUCAaHUs PEaJbHbIX IPOLECCOB U SBJICHUN U IIPU PELLICHUU
3aJa4, B TOM 4YHCIE€ M3 JAPYrux Y4YeOHBIX MpPEeIMETOB; YyMEHHE
OIIepUpOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIUCHIBaTh Tpadbl Ppa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHUSMHU: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IIeNIbIM MOKa3aTenaeM, KOPeHb HATypallbHOM CTeNeHU, CTENEHb
C palMoOHaJIBHBIM  TOKa3aTelieM, CTeNeHb C  JICHCTBUTCIBHBIM
MokasarejeMm, JiorapudM UWCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTATOK IO MOJIYJI0, pPAalMOHAIBHOE YHCIIO,
UppallMOHAIFHOE  YHMCJIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
2 palOHAJIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCEII, YMCHUC HUCITIOJIB30BATh
MPU3HAKUA JETUMOCTH, HAaUMEHBIIMA OOIIMA AETUTENb M HauMEHbIIEe
o01iee KpaTHOE, arOpuT™ EBKIIHMIA TTpH pEIeHUH 3a/1a4; 3HAKOMCTBO C
Pa3siIMIHbIMU IIO3NIITMOHHBIMH CUucCTeMamMu CUMCIICHUA, YMCHUC
BBIIIOJIHSITH BBIYHCIIEHUE 3HAUEHUU U HpCO6p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTeneHsMH M JjorapudmMaMu, Mpeodpa3oBaHusl IPOOHO-PANMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATH MNMOHATUAMU: ITOCIICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoMeTpruYecKast nporpeccus,
OCCKOHEYHO yOBIBafOIIas TreoMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE€ C TOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMITJIEKCHBIE YHCIA, MOJYJIb U apTYMEHT KOMILIEKCHOTO
yucina, ¢opMa 3aldCH  KOMIUIGKCHBIX 4Hcell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpanyeckas); YMETh IMPOU3BOAUTH
apupMETUYECKHE JEeUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPHBOJIUTH
MpUMEPhl  UCTIOJB30BAHMS  KOMIUIEKCHBIX ~ YHCE;  ONEpUpPOBATH
MOHATUSMM: MaTtpuma 2x2 u  3X3, omnpeaeautesib  MaTpHIlbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

VYMmenue ONCpHUpOBaATh IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHA W HCPABCHCTBA, MHX CHCTCMbI; YMCHHC OIICPHUPOBATH
IIOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeoGpa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM; YMCHHC pCIIATb YpPAaBHCHU,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCPABCHCTBA U CHCTCMbI C TIIapaMETpOM; IMPHUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMBbI I PCHICHUA MATCMATHYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMenue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOUYHOCTD (PYHKIUHU, OIPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJblliee M HAaMMEHbIIee 3HAYCHUS
(GYHKIMN Ha IPOMEKYTKE, HeNpepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
(GbyHKIUY, TiepBas U BTOpas MPOU3BOAHAA (PYHKLIMU, TEOMETPUUYECKUN U
¢bu3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, ONpeneaEHHbIN
UHTErpai; yMeHHEe HaXOAWTh aCUMOTOTHI rpaguka (yHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GYHKIMK; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JUISl HCCIENOBaHHUA (DYHKIU,
HaXoJWTh HauOOJbIIME M HAWMEHbIIWE 3HAUYEeHUS (YHKUUN; CTPOHTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAHUEM almapara MaTeMaTH4ecKoro
aHaJIM3a; NPUMEHATh IPOU3BOAHYIO MJIs HAXOXKIEHUS HAWIy4dlIEero

pEeIICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLHHUAJIBbHO-3KOHOMHUYCCKHX H




(bu3HUecKuX 3a7adax; HaXOAWTh IUIOMAAN U 00BbEMBI (PHUTY C TTOMOIIBIO
WHTErpaja; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

MOMOIIBI0 AU depeHIINaATbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOOpaTHas
GyHKIMS, KOMIO3MIUS (QYHKIMHA, JuHEeWHas (QyHKUus, KBaapaTHYHAs
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKuus,
TpUTOHOMETpUYecKkne (QyHKIUM, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHM, TOKa3aTenbHas | Jorapudmuyeckas (GyHKLIUU; YMEHUE
CTPOUTH TpaUKH U3yYCHHBIX (DYHKUUH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB (HyHKIUH, UCTIOIB30BaTh TPAPUKH IS U3YYSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH pPEIICHUH 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB M
3a7a4d U3 peabHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHus ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; U300pakaTh
Ha KOOpJMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemnath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3a/1a4M U3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATh IOJYYEHHOE pELICHUE U
OLICHMBATh TPaBJONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHbIE CUTyallUM Ha SA3BIKE MATEMaTUKH; COCTABIIATH BBIPAXKCHMS,
YpPaBHEHHUs, HEPAaBEHCTBA M HX CHCTEMBbl 10 YCJIOBHMIO 33J1ayH,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIHM C HCIOJB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHne oneprupoBaTh MOHATUSMU: CpelHee apu(MeTndeckoe, MeIuaHa,
HauOoyplllee M HAWMEHbLIEe 3HAUYEHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HAa0Opa; YMEHHE H3BIIEKaTh,
MHTEpIPETHPOBaTh HMH(OpPMAIMIO, TMPEACTaBICHHYIO B Talnuuax, Ha
Irarpammax, rpadukax, OTpaXkaroIlyto CBOMCTBA PEANTBbHBIX MPOIECCOB H
SBJICHHIA; TIPEICTABIATH HH(POPMAIIMIO C TIOMOLIBIO TaOJIHIl U TUArpaMM;
UCCIIeI0BaTh CTAaTUCTUYECKUE TaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpadUUecKuXx  METOJOB UM  DJIEKTPOHHBIX  CPEJACTB; IpaduvecKu

WCCIeAOBaTh COBMECTHBIE HAOMIONEHHWS C TIOMOIIBIO  JUarpaMm




pacceuBaHus U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMHU: CIyYalHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSATHOCTb CIYyYalHOTrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJIOB; HPUMEHSTH
(GopMyJbl CIIOKEHUSI M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily IOIHOH
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMH: CIIydaiiHas BEJIMYMHA, PpACIpE/ICICHUE BEPOATHOCTEH,
MaTeMaTH4eCcKoe OXHMJaHHe, AMCIEpCUss U CTaHIapTHOE OTKJIOHEHHE
CIlyyailHOH BeNWYWHBI, (QYHKIUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOr0, IMOKa3aTeIbHOIO W HOPMAJIbHOIO pPacCHpelesIeHHIH;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYECHHBIX pPACHpPEICICHUH IS
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABl BBHIOOPOYHBIX HCCIEIOBAHUI; YMEHHE MPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENI B HMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHUE OTIEpPUPOBATh NOHATHSAMH: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OmHOM HploTOHA; ymeHHe
MPUMEHSITH KOMOMHATOPHBIE (PAKTHl M PACCYKICHHUS [T PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBIISATh

BEPOSTHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MTOJIYYEHHBIA pE3yIbTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIa, IUIOCKUH  yrou,
JBYTpaHHBI YToJ, TPEXTPAHHBIM yroj, CKpEIIMBAIOLINECs MpsSIMbIe,
MapajuiebHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yro
MEXAY NPAMBIMH, YrOJl MEXAY HpPSIMOH M IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSHHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOJIb30BaTh MIPU
pelIeHny 3a/a4 U3y4deHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATHAMHM: IUIOMIAJAL (QUTYpHI, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, NMPAaBWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTb

BpallleHus, UWIMHAP, KOHYC, Iap, cdepa, IOMmans cepbl, IUIOMAIb




MOBEPXHOCTH MHUPAMUMABI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO NTapajljIeNIeuIeaa, MUPaMHUAbI, NPU3MbI, LWIMHIPA,
KOHyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca W LWIMHIPA,
NapajuIeJIbHbIE OCHM WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacaromascss cQepsl, NUIMHIPA, KOHYCAa; yYMEHHE CTPOUTH CEUeHHE
MHOTIOIpaHHHMKA, U300pakaTb MHOTOTPAaHHUKH, (GUIYpBl U MTOBEPXHOCTH
BpAILIEHUS, UX CEUEHUS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA IT'€OMETPUUYECKUX (UTYp, CAMOCTOSTEIBLHO
(bopMyIHpOBATH OIPENEICHUSI H3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaxX W IMpPHU3HAKAX I'€OMETPUUECKUX (QUryp, OOOCHOBHIBATH MIIU
OmpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccupukamuio Guryp 1o
pa3UYHBIM IPU3HAKaM, BBIINOJHATH HEOOXOIUMBIC JONOIHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omepupoBaTh MOHSITHSIMH: JIBIDKGHHE B  IMPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA0OMs, TOAOOHBIE (UTYpPBI;, YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS
MpH pElIeHUH 3a]a4; HaXOJUTh TEOMETPUYECKHE BETUYHMHBI (JJIHHA,
yroJ, IJIomaab, O0BEM) MpH pelIeHWH 3a7ad U3 JAPYruX yueOHBIX
MPEIMETOB M U3 PEalbHON KM3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCIIONB3YSl M3y4YeHHBbIe (OPMYIbl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MTOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCA, IMIHHIPA, TUTOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapasuieenunena, MUPaMUbl, MPU3MBL,
OWIMHApA, KOHYyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp

12

YMeHue onepupoBaTh MOHATUSAMU: NMPAMOYTOJIbHAsl CUCTEMa KOOpAUHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPAMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BEICHNE BEKTOpAa Ha 4YHCIIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJSIPHOE TIPOM3BEJECHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJl MEXAY
BEKTOpPaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUI  peleHHs TeOMEeTPUYECKMX 3ajad W 3ajad JAPYruxX Y4eOHBIX

MPEIMETOB

13

YMeHne BBIOMpATh TOAXOASAIIMK METOA JUIsl pEIICHHS 3aJauu;




NMOHMMAHHUE 3HAYUMOCTH MATEMAaTUKH B HW3YYCHUU TMPUPOJHBIX U
OOIIECTBEHHBIX IMPOIECCOB U  SABJICHUH; YMEHHE PACIlO3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOJIUTH
NpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4eCKOU HayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1 Paumonaneupie  uucina. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOILICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYpaJIbHOH cTeneHH. J[eHCTBHs ¢ apupMEeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

v Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palioHaIbHBIM MToKa3zarenaeM. CBoiCTBa
' CTETEHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

HevictBurenbHple yucia. ApudMeTHYecKHe ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkéHHble BEIYUCIEHHS, PaBUiIa OKPYTJICHUS, IPUKU/IKA U OL[CHKa
pe3yabpTaTa BEIYUCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHsle uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 [enbie u 1poOHO-pallOHATbHBIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu




2.11

Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULbl

3 OyHKIUHT U TpapUKU
31 OyHKIUs, cnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIH
OOnacte omnpezneneHus W MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymu ¢yHkuun.
3.0 [IpomMeXyTKM ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHkuuu. HauOosbliee M HauMmeHblllee 3HAa4YE€HUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMsS C HaTypaJbHBIM M LEJbIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEHN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonnas GyHkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINN
[Ipumenenne npPoOU3BOJHONW K HCCIEAOBaHUIO (GYHKIUH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxokeHne HanOoibIIero 1 HaMMEHbIIEro 3Ha4eHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu




7.4

Tena ¥ MOBEPXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






