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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 pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud 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 PEIICHHH 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,



SBJIICTCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHA
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 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
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 SBIICHHUS OKPY>KAIOIIETO 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;



o (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeJIeBaHTHOMI
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE 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 OOYy4YEeHUs, 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  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO 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 u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 yac B
Heaento B 11 kmacce, mumoc 1 wac w3 yactd, (HOpMHUPYEMOH ydaCTHUKaMU
00pa30BaTeNbHBIX OTHOILIEHUH BCEro 3a JBa rojaa oOyudeHus - 136 yueOHbIX 4acoB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJIbHbIE M CKpeluBarommecs npsMbele. [lapannensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICNbHBIE W TEPICHAUKYIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISP 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 MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; u ero cpoucrtea. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAaHHHUKU: MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS NpHU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



BrlunciieHre SJI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

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

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM 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: meHTtp, paauyc, IUaMeTp; 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, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIleHUS.

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

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS 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 mpoctpancTBe. Koopauuatel BekrTopa. [Ipocreimue 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 HCIOJIb30BAHUIO ATUX JOCTIKEHUM B JPYyrUX HaykKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

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 YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO 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€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

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



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa JKOJOTHYECKUX 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(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO 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 MaTEeMaTHYeCKOHW KYJIbTypOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
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;



mpejsiaraTh  KPUTEPUM IS BBIABJICHUS ~ 3aKOHOMEPHOCTEH |
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 uccienoBaTeIbCcKue 1eiCTBUSI:

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.

Pa6ora ¢ unpopmanmeii:

e BBIBISTH JACPUIUTH HHPOPMAIINH, 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 CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U  (QOPMYJIHpPOBATH CYXKJIEHHUSA B COOTBETCTBHUU 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€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON 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 popme popMyaupoBaTh 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 HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX 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,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, 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
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTpOJIA Tmpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€IM U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPSIMAasi, INTOCKOCTb.

[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, 3JIEMEHTHl MHOTOI'PaHHHKA, IPABUIILHBI 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) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (HUTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHX 3a7[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
CTAaHJIAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHMCIEHUE YIJIIOB  MEXIy
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbraucisate 00bEMBI U IUIOIIAIA TOBEPXHOCTEH MHOTOIPaHHHUKOB (IIpU3Ma,
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
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

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

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 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 HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TeOpeM, anmnapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpeprueckasi IOBEPXHOCTb.

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 IIAPOBOIrO CIIOs, BHICOTA IIAPOBOIO CJOS;
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, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (PUTYpHl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 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 CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp 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.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajilrOpUuTMaM, MpUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME 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 MOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arliapara aareopbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
T 1 1
©J1a BpAlCHIT 6 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
06 17 1
DEMBLTEN https://m.edso0.ru/1c209e37
BekTopEl 1 KOOpAUHATEI B IIPOCTPAHCTBE 21 1 bubmmorexa LHOK
p p pocTp https://m.edso0.ru/1c209e37
[ToBTOpeHue, 06001EeHNE, 14 bu6mmoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 0



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

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon . .
npoBepsiemoro IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeJIbHOI
pesyJbTaTa NpOrpaMMBbI CpeIHero 001ero 06pa3oBanus
7 ['eomeTpus
7.1 OmneprpoBaTh MOHATHIMH: TOUYKA, MPsMasi, INIOCKOCTh
20 [IpuMeHAT, aKCHOMBI CTEPEOMETPHHM M CICACTBHA W3 HHUX TMpPU  PEIICHUU
' reoMeTPHYECKHX 3324
23 OmnepupoBaTh MOHATHIMHU: TAPAIUICTBHOCTh M MEPICHIUKYISIPHOCTh MPSIMBIX U
' I0CcKOCTEH
7.4 KnaccudummpoBaTh B3aUMHOE pacTioiI0KEeHHUE IPSIMBIX ¥ TNIOCKOCTEH B IIPOCTPAHCTBE
OnepupoBaTh TOHSITUSAME: JBYIPAaHHBIH YTOJ, TPaHW JBYIPAHHOTO VYINa, pebpo
7.5 JBYTPaHHOTO YTJIa, IMHEHHBIN yroy ABYrPaHHOTO yIJia, TpagycHas Mepa JIBYTPaHHOTO
yriia
7 6 OHepI/IpOBaTL TNOHATHUAMU: MHOI'OT'pPAaHHUK, BbIHyKJ'ILIﬁ u HeBLIHyKHbIﬁ MHOTOI'paHHUK,
' 3JICMCHTbHI MHOT'OI'paHHUKaA, HpaBHHLHLIﬁ MHOT'OI'PaHHHUK
77 PacrnoznaBaTe OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (ITHpaMHUa, IpU3Ma, MPSIMOYTOIBHEIH
' napaesenunes, Kyo)
KnaccuduuupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Ui Kjaccu(UKaluu
7.8 (BBIIYKJIBIC W HEBBITYKIIBIE MHOTOTPAHHUKH, TPABIIBHBIE MHOTOTPAHHUKH, TPSMBIC I
HAKJIOHHBIC TIPU3MBI, TapaJIeIeTHIe b))
7.9 OmnepupoBaTh NOHATHIMH: CEKYIIas INIOCKOCTb, CEYCHNE MHOTOTPAHHUKOB
210 OOBSCHATH TPUHIUIBI MOCTPOCHUS CEUYCHWH MHOTOTPAHHHUKOB, HCIIONB3YS METOX
' CIENI0B
711 CTpOI/ITI) CE€YCHUSA MHOI'OT'PAHHUKOB METOAOM CJICIOB, BBIIIOJIHATH (BBIHOCH])IC) IIVNIOCKHE
' YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemate 3aJa4u Ha HaXO0XKACHUEC TCOMETPHUUYCCKUX BCIWYUH 110 o6pa3uaM niIn
aJiropyTMmam, IIPUMCHSIA HU3BCCTHBIC AHAJIMTHYCCKHUC METOAbI npu pPCHICHUN
7.12 CTaHAAPTHBIX MaTEMaTHYCCKUX 3a]ad Ha BEIUHCICHUE PACCTOSHUA MEXIY IBYMS
TOYKAMH, oT TOYKHU bi (4] TIPSIMOMA, oT TOYKHU
JIO TWIOCKOCTH, MEXKTY CKPEIIMBAIOIUMHUCS IPSIMBIMU
Pemats 3aJa4yu Ha HaXO0XKACHUEC TCOMETPHUUYCCKUX BCIWUYUH 110 o6pa3uaM niIn
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOIbl TMpPU  PELICHUH
7.13 CTaHAAPTHBIX ~ MAaTEeMaTHYCCKMX  3aJa4  HA  BBIUMCICHHE  YIJIOB  MEXKIY
CKPEIINBAIOMUMHUCS MPSIMBIMHU, MEXIY MPAMON M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JIBYTPAHHBIX YTIIOB
Beraucnate 00bEMBI U IUIOMAIN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, ITHPAMU/IA)
7.14 C IpUMEHEHUEM (OPMYII, BEIYUCIIATH COOTHOIICHUS MEXTY TIOMIAISIMUA TTOBEPXHOCTEH,

00BEMaMU TOJJOOHBIX MHOTOTPAHHUKOB




Kopg

IIpoBepsieMmble mpeqMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/LHOM

TpoBepsemMoro NpOrpaMMBbI CpeIHero 0011ero 06pa3oBanus
pe3yJabTara
715 OmnepupoBaTh MOHATHAMH: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OChb W IDIOCKOCTD
' CHIMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUH (YUTYPHI
UzBnekars, peoOpa3oBHIBATh W UHTEpPIpeTHpOBaTh  WHOpMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TMPEACTaBICHHYI0O Ha dYepTexax
1 PUCYHKax
[MpumensaTs reoMerpudeckne (akTel IS pEIIeHUs CTepeoMeTPUUYEecKHuX —3ajad,
7.17 MPEe/INONararolXx HECKOJIPKO IIaroB PelIeHHs, €CIIM yCJIOBHS NMPUMEHEHUs 3a[aHbl B
SIBHOU (hopme
218 [IpuMeHsTs TpOCTEHIIIe MPOTPAMMHBIE CPEIICTBA U DIICKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHCTEMBI IIPH PEIICHNUH CTEPEOMETPUIESCKHX 3314
719 [IpuBomuTE HpHUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TIPHPOAEC W IKH3HH,
' pacno3HaBaTh NPOSIBICHHE 3aKOHOB T€OMETPUH B HICKYCCTBE
[IpuMeHSTH MONyYCHHBIC 3HAHUS HA TPAKTHKE: aHATM3HPOBATh PEabHBIC CHTYAIlMH U
MPUMEHATh HW3YYCHHBIC TIIOHATHS B TIPOIecCe IOMCKA pEIICHHS] MaTeMaTHIeCKH
220 cOpMyITHPOBaHHON MPOOIEMBI, MONEINPOBATE pEajbHBIE CHTYAIllMd Ha SI3BIKE T'eo-
' METPHH, HCCIENOBaTh IIOCTPOCHHBIE MOJENU C HCIHOJIB30BaHHEM TI'e€OMETPHYECKUX
MOHATUI M TeopeM, ammapara ajireOpbl, pelaTh NPaKTHYECKUe 3a/1aui, CBS3aHHbBIC C
HAXOKICHUEM TEOMETPHUICCKIX BEITHMIHH
11 KJIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NnpoBepsieMoro o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJjabTara
6 I'eomerpus
OmnepupoBaTh MOHATHSIMHU: IITHHIPAIECKAS MIOBEPXHOCTD, oOpasyrorye
6.1 OWIMHAPUIECKOW TOBEPXHOCTH, MWIMHAP, KOHWUYECKAas IIOBEPXHOCTh, 0Opa3yroIIue
KOHHYECKOIl OBEPXHOCTH, KOHYC, cheprieckasi HOBEPXHOCTh
6.2 PacrniozHaBats Texna BpamieHus (IIIHHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI ITOTYYCHHS TEJT BPAIICHUS
6.4 KrnaccudummpoBaTh B3aUMHOE pacTionoXeHre Cephl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHIMU: MIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA,
' 1apPOBOM CIIOHM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Beraucnate 00BEMBI U IO ITOBEPXHOCTEH TEJ BpAICHUS, TEOMETPHUCCKHIX TENT C
' MpUMEHEHUEM (hOpMYI
6.7 OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHMK, BIHCAHHBIN B cepy W OMUCAHHBIN OKOJIO
' cdepsl, chepa, BmcaHHasi B MHOTOTPAHHHK WM TEJIO0 BPaIlCHHS
6.8 BEIUUCIATE COOTHOIICHUS] MEXKAY IUIOIAASIMHU MOBEPXHOCTEH M 00bEMaMU 1OT0OHBIX




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM

MPOBEPAEMOro 00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yjabTara
TeN
6.9 N3obpaxkars u3ydyaemble (GHUIypbl OT PYKH W C HOPUMEHEHHEM IPOCTBIX YePTENHBIX
' HHCTPYMEHTOB
6.10 BEITONHATE (BBIHOCHBIC) IDIOCKHE YEePTEKH M3 PHCYHKOB MPOCTBIX OOBEMHBIX (PHUTYD:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOHTh CEUCHHSI TeJl BPAIICHHS
6.11 H3Brekath, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HHOOPMALIHIO O POCTPAHCTBEHHBIX
' reoMeTpuyeckux (QUrypax, mpeJCcTaBICHHYIO Ha YepTeKaX U PUCYHKAX
[IpumensaTs reomeTpuveckue GakThl OIS PEIICHHs CTEPSOMETPUYSCKHX —3ajad,
6.12 MIPE/INONAararoliX HECKOJIBKO IAroB pPEIleHus, eCJIH YCJIOBUS NPUMEHEHHUs 3aJaHbl B
SIBHOU (hopme
6.13 OmneprpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BEIMONHATE AEHCTBUS CIIOMKEHUS BEKTOPOB, BHIYATAHUS BEKTOPOB U YMHOXKEHHSI BEKTOPA
6.14 Ha YHCII0, OOBSCHSTH, KAKUMH CBOWCTBAMU OHM 00JIaatoT
6.15 [IpuMeHATs npaBuIIo Napajiesenunesa npy cI0KeHUH BEKTOPOB
OmnepupoBaTh MOHATUSAMHU: JACKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb
6.16 BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOpPA, Yrojd MEXKIy BEKTOpamH,
CKaJSIPHOE IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHbIE H KOMIIAHAPHBIE BEKTOPHI
HaxoauTh cyMMy BEKTOPOB M TIPOH3BEICHHE BEKTOpa HAa YHCIO, YrOd MEXIy
6.17 BEKTOpaMH, CKaJsIpHOEC TIPOM3BEACHHE, pACKIaAbIBaTh BEKTOp IO JBYM HEKOJI-
JINHCAPHBIM BEKTOpaM
6.18 3aznaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApTOBON CHCTEME KOOPIUHAT
Pemate  mpocreiiiide  TreOMETpUYECKHME —3a/laud  HAa  [PUMEHEHHE  BEKTOPHO-
6.19 KOOPJMHATHOTO METOa
Pemate 3amaum Ha [IOKa3aTENbCTBO MATEMATHUYCCKMX OTHOIICHHH ¥ HAXOXKICHHE
6.20 TCOMETPUYECKAX BEIMYMH 10 o0pa3laM WIM alropuTMaM, IMPUMEHSS W3BECTHBIC
METOABI NIPpU PCIICHNH CTAHAAPTHBIX MAaTEMATHYCCKUX 3a/1a4
IIpuMmeHATs mpocTeillline MporpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
621 CHUCTCMbI ITPU PCHICHUN CTCPECOMETPHUUICCKUX 3a/1a4
IIpuBoauths mnpUMEpbl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE M KHU3HM,
6.22 pacno3HaBaTh NPOSIBICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATs TOMyYeHHBIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH PEalbHBIC CHTYAIlMU U
NPUMCHATH HU3YYCHHBIC TIOHATHA B IIPOIECCE IMOHCKa PEIICHHUA MaTeMaTUYCCKU
6.23 copMyITUpOBaHHOW TPOOJIEMBI, MOJEIHPOBATh pealibHbIE CHTYallMM Ha S3bIKE TIeo-

MCTpHUHU, HCCICAOBATH IOCTPOCHHBIE MOJACIN C HCIOJB30BAHUEM TI'C€COMCTPUYCCKHUX
MOHATUN U TCOpEM, alrapara a.nre6p51, peuiaTth NPaKTUYCCKUE 3aaa4du, CBA3aHHBIC C
HaXOXACHUEM I'€COMETPUICCKHUX BEJIMIUH




MMPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COeP:KAHMS

7

I'eomeTpus

7.1

OCHOBHBIC TIOHSTHS CTepeoMeTpHu. Todka, TpsMas, IUIOCKOCTh, NMPOCTpaHCTBO. lloHsATHE 00
AKCHOMATHYEeCKOM TIOCTPOSHHH CTEPEOMETPHI: AKCHOMBI CTEPEOMETPHH U CIEICTBHUS U3 HUX

7.2

BzanMHoe pacrnosiokeHHe TpSIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajUleIbHbIE U CKpe-
Baronuecs npsamele. [lapamiensHOCTh NPSIMBIX U IJIOCKOCTENW B MPOCTPAHCTBE: MapaJlIesIbHbBIE
MpsIMbIE B MPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX MPSMBIX, MMAPAIIEITHHOCTh MPSMOM U TIIOCKOCTH.
Vst

C COHaIpaBJICHHBIMH CTOPOHAaMH, Yrojl MEXIy NpsSMbIMU B IpocTpaHcTBe. llapamnenbHOCTh
IJIOCKOCTEN: MapaljiesbHbIE IIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IUIockocTel. Ilpocreiimme
MIPOCTPAHCTBEHHBIEC (PUTYPHI Ha TUIOCKOCTH: TETPadp, KyO, MapajuieenuIie], MOCTPOSHHE CeUeHUH

7.3

IlepnieHAUKyIIpHOCTh NPSAMON M IUIOCKOCTH: TNEPHEHAUNKYJSPHBIE MPsIMbIE B IPOCTPAHCTBE,
NpsIMblE TApaJUIENIbHBIE W TEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH
IPSIMOM U IUIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHIUKYIISPHOM IIIOCKOCTU. YTIIbI B IPOCTPAHCTBE:
Yrojl MEXAY OpSIMOMl U IUIOCKOCTBEO, NBYIPAHHBIM Yroj, JUHEWHBIA yroj JBYTPaHHOIO yria.
IlepnieHauKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSMOH 110
TUIOCKOCTH, TPOEKIMsl (QUrypsl Ha IUIOCKOCTh. llepneHAMKYIIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEePIEeHIUKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyIspax

7.4

[loHaTHEe MHOTOTpaHHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHMKA, BBIMYKJIBIC M HEBBIMYKIbIC
MHOTOTPAaHHUKH, pa3BEPTKa MHOTorpaHHuka. Ilpu3ma: N-yroipHas mpu3Ma, TPaHW U OCHOBAHHS
NPU3MBL, TIpsIMas W HAKJIOHHAs MPU3MBI, OOKOBas M IOJHAs MOBEPXHOCTH Mpu3MbL. [lapammene-
nunen, NpsSMOYTOJbHBIM Napajienenunen U ero cBoiictBa. [lupamupma: N-yronbHas nupamuja,
TpaHM ¥ OCHOBAHHE MHUPAMHIBI, OOKOBash M TIOJHAs IMOBEPXHOCTh IHPAMHUIBI, MPABMIbHAS
U yceu€HHas TMpaMua. DJIEMEHThI IPU3MbI M upaMuabl. [IpaBunbHEIe MHOTOTPaHHUKH: TTIOHATHE
MPaBUJIBHOIO MHOTOTPaHHUKA, MpaBWIIbHAS MpU3Ma W IpaBWIbHAS MNUPaMUZa, NpaBUIIbHAA
TpeyroibHass NHpaMuAa U TPaBUIbHBIA TeTpadap, KyO. IIpeacraBieHue o TNpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa3Ap, JOACKAYAP U HKocasapyrue CeueHus NprU3MBbl M THPaAMUAIBI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMETPUA OTHOCUTECIIBHO TOYKH, l'[pS[MOﬁ, IJTIOCKOCTH. DJIEMEHTBI

CUMMCTPUH B NUpaMHax, HapaJuICJICIUIICaax, IPAaBUJIbHBIX MHOI'OI'PAHHHUKAX

7.6

Brrancnenne 3neMEHTOB MHOTOTPAaHHHUKOB: pEOpa, AuaroHanu, yriel. [lnomazs OokoBoW mo-
BEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOIa/lb OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MpPSIMON Tpu3Mbl. Ilnomass OOKOBOH TMOBEPXHOCTH M TMOBEPXHOCTH MPaBUIbHOM
MUPaMU/IbI, TEOpEMa O IJIoNaan yceuéHHoW mupamMuabl. [lorsTre 06 00béMe. OObEM HpPAMUIBI,
MIPU3MBI

7.7

Iomo6uele Tena B mpocTpancTBe. COOTHOIICHHUS MEXAY IUIOMIAISIMUA MOBEPXHOCTEH, 00bEMamMu
MOJOOHBIX TEII




11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie HWIMHIPUIECKONH TTOBEPXHOCTH, OCh LIUIMHIPHU-
YECKOW TMOBEPXHOCTH. LIMIMHIp: OoCHOBaHWS W OOKOBas TOBEPXHOCTh, OOpasyrolias U OCh,
TUIONIA] (b OOKOBOH ¥ MOJTHOW TOBEPXHOCTH

6.2

Konndeckasi moBepXHOCT, 00pa3yronine KOHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHH-
4yecKoi MmoBepxHOocTH. KoHyc: oCHOBaHWE M BepIIMHA, 00pa3ylomias U OCh, IUIOMAab OOKOBOM
Y TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIN KOHYC: OOpa3yIollHe M BBICOTA, OCHOBaHHMA U OOKOBas
MTOBEPXHOCTh

6.3

Coepa u map: 1eHTp, paguyc, AWaMeTp, IUIOIIAab MOBEpXHOCTH cdepbl. B3anmuoe pac-
HOJIOXKEHUE cepbl U INIOCKOCTH, KacaTellbHasl IFIOCKOCTh K cdepe, mIonaas chepsl

6.4

M3o0paxeHue Ten BpallleHus Ha III0CKOCTH. Pa3BépTka MuiMHApa U KOHyca

6.5

KomOuHanmu Tenm BpamieHHs U MHOTOTPAaHHHUKOB. MHOTOTPaHHUK, ONHMCAaHHBIA OKOJO chepsl,
cepa, BIUCaHHAss B MHOTOTPAaHHHUK, FUTH TEJIO BPAIICHHUS

6.6

ITonsitre 06 00béMe. OCHOBHBIE CBOWCTBA 00HEMOB Tel. Teopema 00 00BEME TPSIMOYTOJIEHOTO
napajuienenunena u cieactBus u3 Heé. OObEM mmmMHIpa, KoHyca. OOBEM IIapa W IUIOMIAdb

cepsl

6.7

ITomno6ubIe Tena B mpocTpaHcTBe. COOTHOIIEHHSI MEXKAY TUIOMIAIIMHI TIOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEII

6.8

Ceuenust nunuHApa (MapajuIeNIbHO U NMEPIEHANKYIISIPHO OCH), CEUCHHS KOHyca (TMapaiebHoe
OCHOBAHMIO M MTPOXOJAIIee Yepe3 BEPIINHY), CEUCHHS 11apa

6.9

BekTop Ha 1uiockocTH M B mpocTpaHcTBe. CIOKEHHWE W BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha YHUCIO. Pa3nokeHne BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. I[IpaBuio
napajuienenunesna. Pemenue 3agad, cBSI3aHHBIX ¢ IPUMEHEHUEM NPaBWJI AEUCTBUH C BEKTOpaMHU

6.10

IIpsimoyronpHas cucremMa KoopauHar B IHpocTpaHcTBe. KoopauuaTthl BekTopa. IIpocreiimue
33Ja4d B KOOpAMHATaX. Yroid Mex1y Bekropamu. CKalsipHOE NPOMU3BEJEHUE BEKTOPOB. BbI-
YHCIEHUE YIIIOB MEXKAY HPSMBIMHU U IUIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBI METOX IpH
pELIECHUU FEOMETPUUYECKHX 3314

INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA
OCHOBHO# OBPA30OBATEJIbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30OBAHUS

Kon

NMPoBePSIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHust

Bnanenne Meromamu 0Ka3aTeNbCTB, AITOPUTMAMU PpELICHUs 3a7ad; YMEHHE
(GbopMyIUpOBaTE ¥ ONEPUPOBATH TOHATUSAMH: OINPEACICHUE, AKCHOMa, TEOpeMa,
CIICZICTBUE, CBOWCTBO, IIPH3HAK, JOKa3aTEIbCTBO, PABHOCWIBHBIE (HOPMYIUPOBKH;
IPUMEHATH UX; yMEHHE (OPMYIHPOBATh 0OpaTHOE W MPOTHBOIOIOKHOE YTBEP)KICHHUE,
IPUBOAUTH IIPUMEPbl U KOHTPIPUMEPHI, HCIONb30BATh METOA MaTEeMaTH4ECKOU
WHAYKUUH; IPOBOAUTH JI0Ka3aTeNIbHbIE PACCYKIIEHUS MPH PELICHUH 33a/ay, OLIEHUBATbh
JIOTUYECKYI0 MPAaBWIBHOCTh PACCY)KJEHHUH; yMEHHE OIEepUpOBaThb MOHATUSIMHU:
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MHOKECTBO, TOJMHOXECTBO, OIEpaldy HaJ MHOXXECTBAMH; yMEHHE HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH amiapar JUis ONMHCAHUS PEATbHBIX MPOIECCOB U SIBICHUN U
OpU  pEeIIeHHH 33/a4, B TOM 4YHCIE U3 JPYrHX YYeOHBIX IPEIMETOB; yMEHHE
OTIepUpPOBaTh TOHATHUSAMU: Tpad, CBA3HBIM Tpad, AepeBo, IHKI, Ipad Ha IUIOCKOCTH;
YMEHUE 33JaBaTh U OMHCHIBATH IPadbl Pa3IMYHBIMU CIIOCOOAMM; UCIIONB30BATh TPadbIl
TIPY PEIICHUHN 319

VYMeHue oneprupoBaTh MOHATUSAMHU: HATYpPAIbHOE YUCIIO, LENIOE YUCIIO, CTENEHD C LIEIbIM
IIOKa3aTelleM, KOPEHb HaTypaJbHOW CTENEHM, CTENEHb C PAllMOHAIBHBIM I10KA3aTeleM,
CTEIIeHb C JIeHICTBUTEIBHBIM ITOKa3aTesIeM, JIOrapiu(M 4rcia, CHHYC, KOCUHYC U TaHTCHC
IPOU3BOJIIBHOTO YHCIIA, OCTATOK MO MOIYNI0, PALMOHAIBHOE YHUCIO, UPPALHOHATIBHOE
YHCIO, MHOXECTBA HATYypaJIbHBIX, LIEJbIX, PALMOHAJIBHBIX, NEHCTBUTEIBHBIX YHUCEI;
YMEHHE HCIOJIb30BaTh NMPU3HAKU AEIMMOCTH, HAaUMEHBIIUM OOLMH HenuTeNs W Hau-
MeHblIee oOliee KpaTHoe, anroput™M EBKiInaa npu pelmeHud 3agad; 3HAKOMCTBO
C Pa3IMYHbIMU  TO3ULMOHHBIMU  CHCTEMaMH  CYHCIEHHS; yMEHHE  BBINOJHAThH
BBIYHCIICHNE 3HAYSHUH W MPeoOpa3oBaHMs BEIPAKEHHH CO CTENEHSIMHU U JoTapHu(pMaMHy,
npeoOpa3oBaHusl  JPOOHO-PAIlMOHATIBHBIX  BBIPAXKCHHUM;  yMEHHE  OIEpHUPOBATh
MOHSATHAMH: TIOCIIEIOBATEILHOCTD, apu(MeTHdecKasi INporpeccusi, TeoMeTpHuecKas
nporpeccus, OECKOHEYHO YOBIBaIOIasi TeoMeTpHUecKasi IPOrPECcCHs; YMEHNE 3a/1aBaTh
MIOCIIEIOBATENEHOCTH, B TOM YHCIE C IIOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE
OIlEpUpPOBaTh IMOHATUAMU: KOMILIEKCHOE YUCIO, COIPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOIYNb M apryMEHT KOMIUICKCHOTO dYHCNa, (opMa 3alMCH KOMIUIEKCHBIX YHCEI
(reomeTrpuueckas, TPUTOHOMETpHUECKass | anreOpandeckas); yMeTb IPOM3BOJHUTH
apuMeTHIecKre AEHCTBUA C KOMIDIEKCHBIMU YHCIAMH; IPUBOAUTE PHMEPHI HCIIONb-
30BaHUS KOMIUIEKCHBIX 4YMCEN; OIEpUpOBaTh IOHATUAMHU: Marpuma 2x2 u 3X3,

OIPCACIINTCJIb MATPUIIbI, FGOMeTpI/IquKI/Iﬁ CMBICJI OIPEACIIUTCIISA

YMeHue onepupoBaTh MOHATUSMHU: PallMOHANIBHBIC, HUPPALMOHAIBHEIE, TOKA3aTEIbHEIE,
CTETeHHBIC, Jorapu(MUUYEeCKue, TPUTOHOMETPUICCKHNE YpaBHEHUS W HEPABEHCTBA, UX
CHUCTEMBI; YMEHHE  OINEpPUpPOBaTh  TMOHATHUSIMH:  TOXIECTBO,  TOXJECTBEHHOE
nmpeoOpa3oBaHHWe, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHCHWH M HEPAaBEHCTB,
PaBHOCWIBHOCTh YpPAaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHUE pElIaTh YpPaBHEHHS,
HEpPaBEHCTBA M CHCTEMBI C TIOMOUIBIO pAa3IMYHBIX MNPHUEMOB; peniaTh YypaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI C MapaMeTpoM; NPHUMEHSTHh YpaBHEHHs, HEPAaBEHCTBA, UX
CHUCTEMBI TS PEIICHUsT MaTeMaTHYSCKUX 3a/1a4 U 3a/1a4 U3 Pas3IHuHbIX 007acTel HAyKH
U pEaIbHOMN )XKU3HU

YMeHue onepupoBaTh MOHATHAMHU: (YHKIUS, YETHOCTh (DYHKIWH, MEPHOIAYHOCTD
(byHKIMH, OTrpaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (QYHKIIUH,
HanOoJblllce W HAWMEHBIICe 3HAYCHUS (QYHKIMA HA TNPOMEKYTKE, HENpephIBHAS
(GyHKIUSA, acCHMOTOTHI Tpaduka (QYHKIHMH, MEpBasi U BTOpas MPOM3BOAHAS (HYHKIUH,
TEOMETPUYECCKUA M (PU3MUYECKUI CMBICI NMPOU3BOIHOM, MepBooOpa3Has, onpeaenEéHHbII
MHTErpali; yMEHHE HaXOAMTh AaCUMITOTHI rpaduka (QYHKUUH, YMEHHE BBIYUCIATH
MPOH3BOAHBIC CYMMBI, MPOM3BEICHHS, YaCTHOTO U KOMITO3WIUU (YHKIHA, HAXOIUThH
ypaBHEHHE KacaTelbHOW K Tpaduky GYHKIUHM, YMEHHE HAXOJIUTh IPOU3BOJHEIC
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9JIEMEHTapHBIX (YHKIHWI; yMEHHE HCIIONB30BaTh IHPOU3BOAHYIO IS HCCIIEIOBAaHUS
(yHKIMH, HaXOIWTh HAWOOJBIINE W HaWMEHBbINNE 3HauYeHHs (YHKIHH; CTPOHUTH
rpakd MHOTOYJIEHOB C HCIOJNB30BaHMEM almapara MaTeMaTHYecKOro aHaln3a,
INPUMEHATh MPOU3BOJHYIO JJIsl HAXOXKICHUS HAWIYYILEro pEIleHHs B NPUKIAIHBIX, B
TOM YHCJIE COLMANBbHO-?KOHOMHUUYECKUX U (PU3UUECKUX 33Jayax; HaXOJUTh IUIOLIATU U
00bEMBI  (Ury C TOMOLIBI0 HMHTErpaja; MPHBOTUTH IPUMEPHl MaTeMaTHYeCKOTro
MOZENNPOBAHMS C HOMOIIBIO () epeHIINAITBHBIX YPaBHEHHH

YMeHue onepupoBaTh MOHATUAME: Tpaduk GYHKIHH, oOpaTHas QYHKIUS, KOMITO3HIUSI
GbyHKkIui, nuHelHas (QYHKOWSA, KBajpaTH4YHAs (QYHKIMS, palMOHANbHAs (QYHKIHUS,
cTeneHHas (yHKIUS, TPUTOHOMETPUYECKHE (YHKIUH, O0paTHbIC TPUTOHOMETPUIECKHE
(byHKIMH, TIOKa3aTenbHas W JorapudMudeckas (QYHKIMH, YMEHHE CTPOUTH TpaduKh
U3yYCHHBIX (DYHKIUH, BBIMOIHATH MPeoOpa3oBaHusl rpaKkoB QYHKIMH, UCIOIb30BATh
rpaduK Ui M3YYeHHs TPOLECCOB M 3aBUCHMOCTEH, MPH PEIICHUH 3a7ad U3 APYTux
y4eOHBIX PEIMETOB U 3324 U3 PealbHOMN KH3HHU; BhIpaKaTh HOpPMyIaMu 3aBUCHMOCTH
MEXIy BEIMYMHAMH; HCIOJIB30BaTh CBOWCTBA M rpaduku (QyHKIMNA Ui pelIeHUs
YpaBHCHHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMH; H300pakaTh Ha KOOPIHHATHOM

IUIOCKOCTH MHOXECTBA PENIEHUN YPABHEHUN, HEPABEHCTB U UX CHUCTEM

YMeHnue pelaTb TEKCTOBbIE 33JJa4l Pa3HbIX THUIIOB (B TOM YHUCJIE€ HAa IPOLEHTHI, 10JIU U
YJacTH, Ha JBIDKEHHE, PadOTy, CTOMMOCTb TOBAPOB M YCIYT, HAJOTH, 3a7a4ll U3 00IacTu
yIpaBieHUs JUIHBIMU U CEMEHHBIMH (PMHAHCAMM); COCTABIISTH BRIPAXKECHUS, YpaBHEHUS,
HEPABEHCTBA U MX CHUCTEMBI 110 YCIIOBHIO 3a/la4M, UCCIEI0BATh MOJYYEHHOE PELIeHUEe U
OLICHMBATH TPABAOMONOOHOCTh PE3YNbTaTOB; YMEHHE MOJCIHPOBATh pEallbHEBIC
CUTYyalLlUN Ha S3bIKE MATEMAaTHKH; COCTABJISITh BHIPAKCHHUS, YPABHEHMS, HEPABEHCTBA U
UX CHUCTEMBl 10 YCJIOBUIO  3aJaud, MHCCIENOBaTh IIOCTPOCHHBIE  MOJEIH
C MCIIOJIHb30BAHHUEM aIllapara anreOpsl, HHTEPIPETHPOBATH IOTYICHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpefiHee apu(MeTHIecKoe, MeJaHa, HanOoJbIIee 1
HauMEHbIIEE 3HAYEHUs, pa3sMax, IUCIEPCHUs, CTAHJAPTHOE OTKIOHEHHE YHUCIOBOIO
HaOopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH HH(POPMANHUIO, TPEICTABICHHYIO B
TabNuIax, Ha auarpamMax, rpadukax, OTpakarollyio CBOIMCTBa pealbHBIX MPOLECCOB H
SBJIGHUH; TIPEJICTABIIATE MH(OPMAIMIO C TIOMOIIBIO TAONUI] ¥ JUarpaMMm; HCCIeqoBaTh
CTaTUCTUYCCKUE NAaHHBIC, B TOM YHCIEC C NPUMEHEHHEM TIpapHUeCKUX METOAOB H
QJIEKTPOHHBIX ~ CPEACTB; TpaUuecKH  HCCIEIOBAaTh COBMECTHBIC  HAOIIONCHHMS
C TIOMOIIBIO IMAarpaMM pacCEHBaHUs U JUHEHHON perpeccuu

YMeHre omnepupoBaTh IOHATHSAMHU: CIyYalHBIH ONBIT M CIydaifHOe COOBITHE,
BEPOSITHOCTH CITY4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTE C UCTIOIB30BAHUEM
rpaU4ecKuX METOJIOB; NPUMEHATh (GOPMYIIBI CIOKEHHS ¥ YMHOXEHHS BEpOSTHOCTEH,
¢dopMyiy TONHOH BeposTHOCTH, ¢opmyny bepHymim, komOuHaTOpHBIE —(aKTHI
U QOpPMYJBI; OIIEHMBATH BEPOSTHOCTU pEAJbHBIX COOBITHI; YMCHHE OIIEPHPOBATDH
NOHATUAMU: CllydaiiHas BEJIMYMHA, DPACIpPEIEIIEHUE BEPOSTHOCTEH, MaTeMaTHUECKOe
OXKHUJaHUe, AUCHEPCHsl M CTAHAAPTHOE OTKJIOHEHHE ClIydailHOM BenuuuHbl, (HYHKIUU
pacmpesieieHUss U IUIOTHOCTH PaBHOMEPHOrO, IOKA3aTEIbHOTO U HOPMAaJbHOTO
pacrmpeneieHri; yMEHUE HCIOIb30BaTh CBOMCTBA M3YYEHHBIX paCIpenelIeHUN i
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pelieHusl 3a7ady; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIUX YHUCEN, METOJbI
BBIOOPOUYHBIX HCCIICZIOBAaHUM; yMEHHE NPUBOAUTH IPHUMEPHI TMPOSBIEHHUS 3aKOHA
OONPIIMX dYHCEN B MPHPOIAHBIX W OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPHPOBATH
MOHSATHAMU: COUYETaHHE, IIEPECTAHOBKA, YUCIIO COYCTAHHUH, YHCIIO TIEPECTAHOBOK; OMHOM
HeroToHa; yMeHHe MPUMEHSITh KOMOMHATOPHBIC (DaKThl U PACCYNKICHUS IS PEIICHUS
3a[a4; OLEHUBATh BEPOSTHOCTU pEaJbHBIX COOBITHI; COCTAaBIATH BEPOATHOCTHYIO
MOJI€JIb ¥ UHTEPIPETHPOBATH NOJYUESHHbIH pe3yabTaT

YMeHue onepupoBarh NOHATHAMU: TOUKA, NIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
JIyd, BEIWYMHA YIJIa, IUIOCKUH Yroji, [JBYIPAaHHBIM yroj, TPEXTPaHHBIA Yroll,
CKPELIMBAIOIIMECS MpPsAMBIC, NApaIe]bHOCTh M NEPHEHIUKYJISIPHOCTh MPSMBIX U
IUIOCKOCTEH, Yrod MeXIy MPSIMBIMH, YTOJI MEXIy IPSMON M INIOCKOCTBIO, YTOI MEXIY
IUIOCKOCTSMHU, PACCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSHUE MEXKIY IpSIMbIMHU,
paccrosiHME€ MEXJYy IUIOCKOCTSIMHM; YMEHUE MHCIIONb30BaTh IIPU PEUIEHUU 3a1ad
U3y4eHHbIe (PAaKTHl M TEOPEMBI INIAHIMETPHN; YMEHHE OLIEHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOIEr0 MUPA; CTPOUTh MATEMATHUECKHE MOJENIU C IMOMOILBI0 FE€OMETPUYECKUX
MOHATUH U BEJIMYUH, PEIIATh CBA3aHHbIE C HUIMH IPAKTUYECKHE 3a1a4l
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YMeHHe onepupoBaTh MOHATHAMHE: IUIOMAAb (GUTYPEL, 006EM (QUTYPHI, MHOTOIPaHHUK,
MPaBWIBHBIN MHOTOTPaHHUK, CEYeHHE MHOTOTpaHHMKA, KyO, Mapaenenumnes, mpu3ma,
nupamuia, GUrypa u MOBEPXHOCTh BPAIECHUS, IIMIMHAP, KOHYC, map, chepa, miomanb
cepsl, IIOMAAb MOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHYCa, [UIMHIpPA, 00bEM Ky0a,
IPSAMOYTOJIFHOTO TTapajuleNenniea, MMpaMHIbl, TPH3MBI, IIIMHIPA, KOHyca, IIapa,
pa3BEépTKa IOBEPXHOCTH, CEUCHMS KOHyca W NWIMHApPA, NapayieIbHBIC OCH WIH
OCHOBAaHUIO, CEYEHME IIapa, MJIOCKOCTb, Kacarolascsi cdepbl, LWINHApA, KOHYcCa;
YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHHUKA, M300pakaTh MHOT'OT'PAaHHUKH, (DUTYpHI U
MOBEPXHOCTH BPAIIEHHUS, MX CEUCHUs, B TOM UHCIIE C ITOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHE TIPIMEHATh CBOWCTBA T'€OMETPUYECKHX (PUTYp, CaMOCTOATENBEHO (OPMYIHpO-
BaTh ONpPEICNICHNUS M3y9aeMbIX (UTYp, BBIIABUTATh TMIIOTE3BI O CBOMCTBAX U MPH3HAKAX
reoMeTpruiecknx (uryp, OOOCHOBBIBATH WM OIPOBEPraTh MX; YMEHHE IPOBOIUTH
KIacCHQUKAMI0O (QUryp TO pasiM4YHbBIM IIpU3HAKaM, BBIIIONHATE HEOOXOIUMBIE
JONOJIHUTENbHbBIE NOCTPOCHHUSI
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YMeHue onepupoBaTh NOHATHAMU: IBUKEHHUE B IPOCTPAHCTBE, NapajuleIbHbII IIEPEHOC,
CUMMETpHUSI Ha IUIOCKOCTH WM B TPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue IOA00US,
nonoOHbIe (UTYpBI; YMEHHE Paclio3HaBaTh PaBHBIE W TOJO0HBIE (UTYPEHI, B TOM YHCIE
B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYpe; UCHIOIb30BATh F€OMETPUUECKUE OTHOLICHUS NPU
pelIeHNH 33a]]a9; HaXOJUTh TEOMETPHUECKUE BEIMYMHBI (IITMHA, YTOJI, TUIONIA (b, O0BEM)
npu pemreHnn 3am1a4
U3 Jpyrux YydeOHBIX IPEIMETOB U U3 pEaNbHOM JKU3HH; YMEHUE BBIUUCIATH
reoOMEeTpUUYECKHUEe BEIMYUHbI (JUIMHA, Yroi, IJIOomaib, 00bEM, IUIOUIAAb OBEPXHOCTH),
UCTIONB3Ys] HM3Y4eHHbIE (DOPMyYIIBI M METOIBI, B TOM YHCIE: IUIOMIAAb IMOBEPXHOCTH
NHUPaMUABL, TIPU3MBI, KOHYCa, IWINHAPA, IUIONIaab cdepsl; 00bEM Kyda, MpsSMOYTOJIIBHOTO
napajulefienuneaa, MUpaMuabl, MPU3MBbL, LUIHHAPA, KOHYca, L1apa; YMEHUE HAXOAUTb
OTHOILIEHHE 00bEMOB OJOOHBIX HUTYp
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YMeHue OnepupoBaTh MOHATHSIMHU: MPSIMOYTOIbHAs CHUCTEMa KOOPIUHAT, BEKTOD,
KOOPAMHATHI TOUKH, KOOPJUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPa Ha
YHCJO, pa3IoKeHHe BeKTopa Mo 0a3ucy, CKaJspHOE IIPOW3BEICHHE, BEKTOPHOE
NPOM3BEACHNE, YTOJd MEXIy BEKTOPaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIH H KO-
OpAMHATHBIA METOX JUIA PEIICHUS TeOMETPUYSCKHMX 3aJad W 3a1ad JPYrux ydeOHBIX
MIPEIMETOB
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YMeHue BHIOMpaTh MOAXOAAIINN METOM AJIS PEHICHUs 3aJaqi; MOHUMAaHUE 3HAUUMOCTH
MaTeMaTUKU B U3yYEHUU TMPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUH; YMEHHE
pacno3HaBaTh IPOSBIICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHUBOIUTH
MIPUMEPHI MATEMATHYECKUX OTKPBITHI POCCHIICKOM M MUPOBON MaTeMaTHUECKONW HAYKH

HNEPEYEHD DJIEMEHTOB COIEPKAHUS, TIPOBEPAEMbBbIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 Yucna U BEIYUCICHUS

1.1 |HatypanbHble u nensie yncna. [Ipu3Haky JeTMMOCTH HENbIX YUCeT

12 Pammonanpupie  umcnma. OOBIKHOBEHHBIE W ICCATHYHBIC JpoOW, TPOICHTH, OECKOHEYHBIE
' HEPUOIMIECKUE POOH

13 ApudMeTHYeCKHii KOPEHb HATypaJIbHOW cTeneHd. JIeHcTBUS ¢ apu(METHUSCKUMH KOPHIMHU
' HATYpaJILHOMN CTENEHH

1.4 |Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ pallMOHaIbHBIM MTOKa3aTesneM. CBOWCTBA CTENCHH

15 CuHyC, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIOBOTO
' aprymMenTa

1.6 |Jlorapudm umncna. JlecsTuaHpie U HATYpaJIbHbBIC JTOTAPU(DMBI

17 HevictBurenpHble  4Yucla. Apu@METHYECKHE ONepalud C  JCHCTBUTEIBHBIMH  YHCIIAMH.
' [TpubrKk€HHBIC BRIYMCIICHUS, TIPABIJIA OKPYTIICHHS, TPUKUIKA W OIICHKA Pe3yIbTaTa BRIYUCICHHUN

1.8 |IIpeobpa3oBaHre BhIpOKESHUIA

1.9 |KommiekcHeie uncia
2 YpaBHEHUs U HEPABEHCTBA

2.1 |Ilensie u npoOHO-paOHATHHEIC YPABHEHHUS

2.2 |UppanmoHanbHbIe ypaBHEHUS

2.3 | Tpuronomerpuueckue ypaBHEHHUS

2.4 |Iloka3zatenpHbIe U JOrapuMIUECKHE YPABHEHHUS

2.5 |lenpie u ApoOHO-pALIMOHATILHBIC HEPABCHCTBA

2.6 |HpparnmonaibpHbie HEpaBEHCTBA

2.7 |IlokazarenbHble U JorapuMUIECKHe HEPAaBEHCTBA

2.8 | Tpuronomerpuueckue HepaBeHCTBA
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IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 |[YpaBHeHus, HepaBEeHCTBa M CHCTEMBI C ITapaMeTpaMu
2.11 |Marpwura cucTeMbl TMHEHHBIX YpaBHEHUH. ONpeIeIuTeNIb MaTPUITHI
3 OyHKIMK U TpadUKH
31 Oynkus, cnocoOsl 3axanus GyHkun. ['paduk pyakmmu. B3anmuo oopatubie GyHkiuu. YETHBIE 1
' HeuéTHble GyHKIMH. [lepronndeckne GyHKIAN
OOnacth ompeleNcHuss W MHOXECTBO 3HadeHu O¢yHkimu. Hymm ¢yakmum. [TpomexyTku
3.2 [3HakonoctostHCTBA. [TpOMEXyTKH MOHOTOHHOCTH (DYHKIMU. MakCHMyMBI ¥ MUHHUMYMBI (DYHKIIHH.
Hanbonpiee 1 HanMeHbIee 3HaYeHNE (HYHKINHI HA TIPOMEKYTKE
33 Crenennast (GyHKIMS C HATypaJbHBIM M LEJIBIM rokazaTeneM. E€ coiictBa u rpaduk. CBoiicTBa U
' rpaduk KOpHs N-0¥ cTerneHn
3.4 | TpuroHomerpuuyeckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 |IlokasarenbHas u Jorapupmudeckast GYHKIMH, X CBOHCTBA U rpauku
3.6 | Toukw pa3pwiBa. AcuMIToThl rpadukoB GyHknuid. CBOWCTBA (PYHKIINH, HENIPEPHIBHBIX HA OTPE3KE
3.7 |IlocnenoBaTenbHOCTH, CIIOCOOBI 33JaHHS TIOCIIEJOBATEILHOCTEH
3.8 | Apudmernyeckas u reomerpuydeckas nporpeccud. opmyia CI0KHBIX IPOLEHTOB
4 Hauana maremaTinaeckoro aHaimsa
4.1 |IlpousBoxHas ¢pyHkuuu. [TponsBoaHbIe 37€eMEHTAPHbIX (PyHKINI
42 [IpumeneHne TPOW3BOAHOW K WCCICOOBaHMIO (YHKIWH Ha MOHOTOHHOCTH W OKCTPEMYMEI.
' Haxosxaenne HanOONBIIEr0 M HAaNMEHBIIEro 3HAUYeHHsI (DYHKITUH Ha OTPE3Ke
4.3 |IlepBooGpasHas. MuTerpan
5 MHOKeCTBa U JIOTHKa
5.1 | MHoxecTBO, onepanu Haj MHOKecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 |Jlormka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 |OnucaTtenpHas cTaTHCTUKA
6.2 |BeposTHOCTD
6.3 |Kombunaropuka
7 I'eomerpus
7.1 | ®uryps! Ha IuIockocTH
7.2 |IIpsiMbIe W IIOCKOCTH B IPOCTPAHCTBE
7.3 |Mmuororpanauku
7.4 |Tena m OBEpXHOCTH BpaICHUS
7.5 |KoopauHatel U BEKTOPHI




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

I'eomerpus. 10— 11 kmaccer : yue0. ayis oomeoopazonar. 36 yupexxaenuii : 6a30BbIN U

npodun. ypoBuu / [JI. C. AtanacsH, B. @ . byrysos, C. b. Kagomies u ap.].

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

® HHTEPHET-PECYPCHI
1. www.edu.ru (caiir MOuH P®).

2. www.fipi.ru (caiit ®enepallbHOrO HHCTUTYTA MEAarorHuecKuX H3MEPEHU ).
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