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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUS,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOH 3HAYUMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U IMPOMCXOXKICHHH I€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneyrBaeT BO3MOXXHOCTb H3YYEHHS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3a7aydy, YMEHHUE BBIJIBUTaThb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH dYesnoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM U TPYIOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HAHUW W JEeHCTBHUIA,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3yYWTh T€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, ITO3BOJISIOMINX OTHCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHHEC METOJAMM PEIICHMS 3aJ1ad Ha TOCTPOCHHS Ha M300PaKCHUSIX
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
pacCyXJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKMX 3aZady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOU
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 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 anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCcsl B Kypce€ CTEPEOMETPUM NPOBOAMTCS 3a CUET pElIeHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHMS €TI0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensercs 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,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObl OBJIAJEHHE TIE€OMETPUUECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3zyuenue reometpun oTBoauTCS 2 yaca B Henento B 10 kimacce u 2 yaca B
Henemo B 11 knacce (u3 Hux | yvac 3a cuer yyactHukoB OII), Bcero 3a nBa roaa
oOyueHus - 136 yueOHbBIX YacoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IE€pECEKaroluecs,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMU; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPICHANKYISPHBIC MPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yrOJl, JIMHEUHBIM yroJl  JIBYIPAHHOTO  yIJia.
[lepnieHAUKYIJISIP 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 MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA ITOBEPXHOCTh MIPU3MBL. [Tapautenenunen, PSAMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: TOHSITUE NMPaBUIBHOIO MHOTOTpAaHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

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

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHuss ©W  MHOTOIPAaHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

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

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
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 mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJI JEUCTBMM C BekTopamu. IIpsMoyrosmpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C WX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHHUM;
BOCIPUMMUYMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

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

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

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



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHME MPUPOTHONW M COITUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHIN3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKA MAaTEMAaTHICCKUX
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 MPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

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

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

ba3oBble uccienoBaTebcKue 1eiiCTBUSI:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIOEHUS, WCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIBISITH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsi 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, TPEJCTABIATh €€ B Pa3IN4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh U (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU 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 X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOM 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
KOPPEKTHOH popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyTBHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPHHUMATh I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYyXI€HUs, 0OMEH MHEHUH,
«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 YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuusepcanonuvie  pezynamuenwle  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 BO3MOKHOCTEM,
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 CHOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTpOJIA Tpolecca 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 OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBUE PE3YJIbTATa LEIH W YCJIOBHUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yrojl, TPaHd JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

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

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

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApAILJICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

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

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKHM JO TMpPsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS  MPSIMBIMH, MEXIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHUKOB.

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

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

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

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 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 NOHATHA B IPOLECCE IOUCKA PEMICHUS
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
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

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

Pacno3naBath Tena BpaieHus (HUWJIMHIP, 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 IIAPOBOrO CIIOS, BBHICOTA IIAPOBOTO CIIOS;
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, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojl 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 KOOPJIUHAT.

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

Pemartp npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh MOJyYEHHbIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
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 MOHITUI U TEOPEM, arllapara anreopbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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bubmuorexa [JOK
1 1
1 Brexerie B crepeomerpiio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIE ¥ TJIOCKOCTH B
2 npoctpanctse. [lapamienbHOCTh 12 1 1 bubmorexa LIOK
poctp - ap _ https://m.edso00.ru/1c209e37
MMPAMBIX U IMJIIOCKOCTCU
3 IlepnieH AUKYIAPHOCTD MPSAMBIX U 12 1 1 bubnnoreka [JOK
IJIOCKOCTEN https://m.edso00.ru/1c209e37
4 Vsl MeXAy NPSMBIMU U 10 1 1 bubnnorexka [JOK
TJIOCKOCTSIMU https://m.edso0.ru/1c209e37
bu6nmoreka [JOK
M 11 1 1
> HOTOTPAHHHIH https://m.edso0.ru/1c209e37
N bubnuotexa [JOK
1
6 OOBEMBI MHOTOIAHHHKOB o 0 https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUECHHUS], pACCTOSIHUSA U 4 1 0 bubnnoreka [JOK
YTJIBI https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 6 5

[TPOI'PAMME
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11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ucpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEeHME 10 1 0
bubmuoreka [IOK
2 T 1 1 1
et BpatieHi > https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
3 i 1 1 1
OOBEMBI TET | IIIOMIAIH TOBEPXHOCTEH ) https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 2
BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 20 2 https://m.eds00.ru/1c209e37
5 [ToBTOpenue, 06001IEHNE, 8 1 0 bubmmoteka IIOK
cucTeMaTu3auus 3HaHU1 https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 68 6 4

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne Tema ypoxa Kontpo IpakTn JaekTpoHHbIe (HU(pPOBbHIE)
n/n Bcero JIbHbIE yeckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, psAMas,
1 IIJIOCKOCTh, MPOCTPAaHCTBO. [IpaBuia n3o00pakeHus Ha 1 bubnnoreka [JOK
' PUCYHKaX: NU300paKeHHsI JI0OCKOCTEH, MapaieIbHbIX https://m.edsoo.ru/aecc77cd
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
2.  llonsatue 00 aKCHOMATUYECKOM MOCTPOCHHUH
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU U CIEJCTBUS 1 bubimoreka IIOK
W3 HUX https://m.edsoo.ru/2d8a9c99
3.  Tlonstue 06 akCMOMaTUYECKOM ITOCTPOECHUHU
CTepeOMETPHH: aKCHOMBI CTEPEOMETPUH U CIENCTBHSA 1 bub6nnorexa IIOK
W3 HHX https://m.edsoo.ru/db685e73
4.  TlonsTne 06 akCMOMaTUYECKOM IIOCTPOECHUNU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS 1 bub6nnorexa IIOK
U3 HHX https://m.edso00.ru/a63959ed
5. [Tousarus: nepecekarouecs MIOCKOCTH, 1 bubnmoreka [JOK
[epeceKaroIuecs npsmas 1 mIoCKoCTh https://m.edso00.ru/b30dff38
5 [ToHATHA: nepecekaroluecs MIOCKOCTH, 1 bubnnoreka [JOK
' [IEPECEKAIOIIMNECS NIpsAMasi U IIOCKOCTh https://m.edsoo.ru/3d8ffd32
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
7. MHOT'OIPAHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 bubmmorexa [JOK

YepTeKax

https://m.edsoo.ru/Occ5c4fe
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3 HavanpHbIe CBeleHHs O KyOe ¥ MTUPAMHJIE, UX bubmuorexa [JOK
' pa3BépTkU U Mojenu. CeueHrsi MHOTOTPAaHHUKOB https://m.edso00.ru/239c8ch4
9 HauanpHbie cBeieHNs 0 KyOe U mupamuie, ux bubnmoreka [JOK
' pa3BEéPTKHU U Mozenu. CeueHnsi MHOTOTPaHHUKOB https://m.eds00.ru/65c6b106
B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE:
10 NepeceKaroIInecs, mapauieIbHbIe U bubmoreia LOK
- ep > 11ap https://m.eds00.ru/258fc245
CKPEIIUBAIOIINECS TIPSIMbBIE
[TapannenbHOCTh MPSMBIX U TNIOCKOCTEH B
11 MPOCTPAHCTRE: MapajlieIbHbIC MPSIMbIC B bubmorexa LHOK
' pocip - 11ap p . https://m.edso00.ru/1a2520f6
MIPOCTPAHCTBE; MAPAIUICITLHOCTD TPEX MPSIMBIX
[TapaieabHOCTh IPSIMBIX U TUIOCKOCTEH B
12 npoctpancTse: [lapamienbHOCTh IPSAMON 1 bubmorexa HOK
' pocip FHap P https://m.edsoo.ru/93ad36b3
TUTOCKOCTH
13 VYTIIbl ¢ COHANPaBJICHHBIMUA CTOPOHAMHU bubmorexa HOK
' P P https://m.edsoo.ru/ee1d19h9
14 Yroa Mexay IpsSMbIMA B IIPOCTPAHCTBE bubmorexa HOK
' Ay TP pocTp https://m.eds00.ru/9f4071b9
15 Yroa Mexay IpsSMbIMUA B IIPOCTPAHCTBE bubmorexa HOK
' Ay TP pocTp https://m.edso0.ru/fe733862
16 [TapannensHOCTD MIOCKOCTEH: MapaienbHbIe bubmuorexa [JOK
" IJIOCKOCTH https://m.eds00.ru/2935a9a0
17 CBoiicTBa mapalIeIbHBIX TIOCKOCTEH bubmorexa HOK
' P https://m.edso0.ru/2e18f255
18 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnmoreka [JOK
" IUTOCKOCTH: TETPasd/p, Ky0, mapaiesienurie/ https://m.eds00.ru/e504d656
bu6mmorexa [IOK
19. 1II i
OCTPOCHHE CEACHIH https://m.edso0.ru/4a28dc02
20.  Iloctpoenue ceyeHuit bubmmorexa LIOK

https://m.edsoo.ru/1d434d0f
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KoHntposbnas padota mo teme "lIpsmble U IIOCKOCTH

21 B rpoctpancTie. [lapamienbHOCTh IPSIMBIX U bubmmorexa LHOK

' pocTh o P P https://m.edsoo.ru/ec26fe5d

MJIOCKOCTEH

29 [lepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTHU: bubnmoreka [JOK

" NepHEeHAMKYIAPHBIE PSIMBIE B IPOCTPAHCTBE https://m.edso00.ru/9a0a%e56
23 [Ipsimble mapassienbHbIe U MEPIEHIUKYISIPHBIE K bubnmoreka [JOK

" IUIOCKOCTH https://m.edsoo.ru/b19f6a5d
24 [Ipsimbie napajuiesibHbIE U NEPIEHIUKYIISPHBIE K bubnnoreka HOK

" IUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TIOCKOCTH bubmmorexa LIOK

' P PHEHAMIYIP P https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISPHOCTH TPSIMOM U ITITIOCKOCTH bubmmorexa LIOK

' p PTICHAMICYILP P https://m.edsoo.ru/f85bfc46
27 Teopema 0 mpsAMON NEPICHAUKYISIPHOM IIIOCKOCTH bubmmorexa LIOK

' P P PHEHAHIYIAP https://m.eds00.ru/79165d15
28 Teopema o TIpSIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH bubmmorexa LOK

' P P PHEHAHIYIAP https://m.edso00.ru/635c5087
29 Teopema o0 IpsAMON NEPIIEHAUKYISAPHOM IIIIOCKOCTH bubnorexa LIOK

' P P PHEHAMIEYTP https://m.eds00.ru/bd3745f8
30 [IeprieHaUKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUYKHU bubnnoreka [JOK

" JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOIA JIO IIOCKOCTH https://m.edso00.ru/7d18834b
31 [TepneHauKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH bubnmoreka [JOK

' JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUNIOCKOCTH https://m.edso0.ru/33c477d3
39 [IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOUKHU bubnnoreka [JOK

" JI0 TUTOCKOCTH, PACCTOSIHHE OT MPSIMO# 10 TIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH bubnnoreka [JOK

' JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JO MNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U bubnmoreka [JOK

INIJIOCKOCTBIO

https://m.edsoo.ru/dbee22bc
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bu6mmoreka [IOK

. K
35 OHTPOIIbHAs padoTa https://m.edso00.ru/6b61b2b4
36 JByrpaHHbIi yroJ, JUMHEHHBIA YTOJl JBYTPAHHOTO bubnnoreka [HOK
" yrma https://m.edsoo.ru/5fa0b3ce
37 [lepneHauKyISIpHOCTD MIJIOCKOCTEN: MPU3HAK bubnmoreka [JOK
" NepHEeHAMKYJIAPHOCTH JABYX IIIOCKOCTEN https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYISIPHOCTD MJIOCKOCTEN: TIPU3HAK bubmumoreka [IOK
" NepHeHIUKYIAPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyISIpHOCTD MJIOCKOCTEHN: IPU3HAK bubnuoreka [IOK
" NEpHEHAMKYJISPHOCTH ABYX IIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 Teopema o TpEX mepHEHANKYISIPax bubmmorexa LIOK
' P P PHEHAMIYIAP https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHneHaUKYIsApax bubmmorexa LIOK
' P P PTICHARIYIIP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx mepHEHANKYIISIPax bubmmorexa LHOK
' P P PTCHARIYID https://m.edsoo.ru/52188a7d
KonTponbHnas pabora no remam
43 "IlepneHIUKYISIPHOCTD MPSMBIX U ITIOCKOCTER" U bubmmorexa LIOK
B PHCHANKYIAP p " https://m.eds00.ru/9f246736
YTIIbI MEXKIY TIPSIMBIMU U TUTOCKOCTSIMH
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI
44 MHOTOTPAaHHWKA, BBINYKJIbIC U HEBBIMYKJIbIC bubmmorexa LIOK
' p ’ y1< K https://m.edsoo.ru/5b971ef3
MHOTOT'PAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA
[Ipu3ma: N-yronbHas Mpu3Ma; TpaHu ¥ OCHOBAHUS
45 MIPU3MBI; TIpSIMasi U HaKJIOHHAs PU3MbI; OOKOBas 1 bubnmorexa LIOK
' P 1P P ’ https://m.edsoo.ru/2d24e873
MOJTHAS TIOBEPXHOCTH MPU3MBI
[Tapannenenunen, NpsAMOYTOIbHBIN MapauIeIICIINAIIE T bubanoreka [JOK
46. .
U €ro CBOMCTBA https://m.edso0.ru/b4ad63ad
47 [Inpamupa: N-yroiapHas nupaMuia, rpaHu U bubnmoreka [JOK

OCHOBAHHME NUPaMUIBI; OOKOBas U IOJIHAS

https://m.edsoo.ru/8a7be683
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MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCeUEHHAs
nupamuja

HpaBI/IJ'IBHBIe MHOI'OI'paHHUKU: IIOHATUC ITPAaBHUJIBHOT'O
MHOI'OI'paHHHUKA; ITPpaBUJIbHAA IIpHU3Ma U IIpaBUJIbHAA

bubmuorexa [JOK

48.
nupaMua; NpaBUIbHasE TPEYroJIbHAsI TUpaMUia U https://m.edsoo.ru/fblcd0a5
MPaBWIbHBIN TeTpadip; KyO
49 [IpencraBienue o nMpaBUIbHBIX MHOTOTPAHHUKAX: bubnmoreka [JOK
" OKTadIp, JOAEKadIp M UKOCAIP. https://m.eds00.ru/074c8865
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, MPAMOM, MIIOCKOCTH. bubnuorexa [JOK
50.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, https://m.edsoo.ru/a0fdd5bf
napajuiejenuneax, NpaBuiIbHbBIX MHOTOTpaHHUKAX
51 Brruucnenue 351eMEeHTOB MHOTOTPaHHUKOB: pEOpa, bubnunoreka [JOK
" | IMaroHau, yribl https://m.edso00.ru/b9e777d9
[Tnomane 60KOBOM MOBEPXHOCTH U MOJHOMN
52 MOBEPXHOCTH MPSIMOM MPU3MBI, ITOMIAh OCHOBAHHIA bubmorexa HOK
' p p . p ’ fHa . ’ https://m.edsoo.ru/6cdbecef
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI
[Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
53 MPaBUIIbHOM MUpaMUIbI, TEOpEeMa O MO bubmorexa HOK
' p N PaMHBL, p . ta https://m.edso00.ru/37d84157
OOKOBOI TOBEPXHOCTH YCEUEHHOMN MUpPaMUIbI
bu6mmorexa [IOK
54. K 0 "™ "
OHTpOJIbHAs padoTa 1o TeMe "MHOrorpaHHUKU https://m.eds00.ru/5603e30b
bu6mmorexa [IOK
55.  II 6 00BE
OFTHE 0B ODBEME https://m.edso00.ru/a95f5c04
. bubnmoreka [JOK
56. OO0
PEM THPaMHB! https://m.edsoo.ru/7ad0020b
. bubnmoreka [JOK
57. 1 OO0
PEM THPaMHZB! https://m.eds00.ru/235171b3
b K
58. O0BEM TUpamMuabI nbmroTexa LO

https://m.edsoo.ru/f47dfefd
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bu6mmoreka [IOK

59, OOwlm mupammAL L https://m.eds00.ru/79c¢10312
. bubnmoreka [JOK

00.  Ovem npiamet 1 https://m.edsoo.ru/2faadc3f
" bubnmoreka [JOK

6l OOweM mpHsME 1 https://m.eds00.ru/79853608
" bubnmoreka [JOK

62. OObEM MpH3ME 1 hittps://m.eds00.ru/1053890

63. KonTponbnas pabota no teme "OObEMBI 1 bubnuorexa [JOK
MHOTOTPaHHUKOB" https://m.edso00.ru/482d3f51

64. [ToBTOpenue, 0600IIEHNE cUCTEMATH3ALNS 3HAHHH. 1 bubnuoreka [IOK
ITocTpoeHue ceueHnii B MHOTOIPaHHUKE https://m.edso00.ru/28a6573c
[ToBTOpeHue, 0000IIEHNE CUCTEMATU3AIS 3HAHUH.

65 Brrunciienue paccTosIHUNA: MEXIY IBYMSI TOYKaAMH, OT 1 bubnnoreka [JOK
TOYKH JI0 IPSAMOM, OT TOUKHU JI0 TIIOCKOCTH, MEKTY https://m.edsoo.ru/098bedad
CKPEIIUBAOIIUMUCS TTPSIMBIMHU

bu6mmoreka [JOK

66. = Uroromas KoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/f7792bag
[ToBTOpeHue, 06001IeHNE ccTeMaTU3allks 3HAHUH.

67, Boruncnenue yrioB: MeXay CKpeUMBaIOIIMUCS 1 bubnmnoreka [JOK
MPSAMBIMH, MEXY IPSIMOU U INTIOCKOCTBIO, https://m.edso0.ru/b9146bc0
JIBYTPAHHBIX YTJIOB, YTJIOB MEXY IJIOCKOCTAMHU
[ToBTOpeHuUe, 06001IeHNE CHCTeMaTH3allls 3HAHUH.

68. Brruncnenue yriioB: MeXay CKpeuMBaIOITIMUCS 1 bubnmoreka [JOK
IPSAMBIMH, MEXKY IPSIMOU U INIOCKOCTBIO, https://m.eds00.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YTJIOB MEXITY IJIOCKOCTIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KonnyecTBo yacon

Ne /i Tema ypoka Konrtpoan MpaxkTuy JJIeKTpOHHbIe LU POBbIe 00pa3oBaTe/IbHbIE
Bcero HBbIE ecKHe pecypcsl
padoThI padoTsl
1. AKCHOMBI CTEPEOMETPUU U UX MPOCTEUIIINE CICACTBUS. 1 bubnnoreka [IOK
[TapannenbHOCTh MPSMBIX U INIOCKOCTEM. https://m.edsoo.ru/0341bc2b
2. [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN 1 EH6J_IHOTeKa Lox
https://m.edsoo.ru/bed12a43
3. [lepneHUKyYISAPHOCTD NPSAMBIX U INIOCKOCTEH. 1 EH6J_IHOTeKa LoK
https://m.edsoo.ru/bc15f7f2
4 JIByrpaHHblIii yroJ. 1 bubnuoreka [IOK
https://m.edsoo.ru/6054b8c1
5 Pemenue 3amau 1 bubnuoreka [{OK
https://m.eds00.ru/188f6216
6. MHororpaHHUKH. Hpvaa. N300paxxeHne npu3Mbl 1 1 bubmuorexa [IOK
IIOCTPOCHUE €€ CEUECHU M. https://m.edsoo.ru/016e25eb
7 HI/IpaMI/IuI[a. IlocTpoenue nupamMuabl U €€ TIOCKUX 1 bubmmnoreka HOK
CeYEHUN https://m.edsoo.ru/c94ba09b
8 Pemenue 3a1au Ha noBTopenue: «M300pakeHne ceueHuin». 1 1 bu6muoreka [JOK
https://m.edso0.ru/897dd3b2
9. Pemenue 3agau 1 but6mmorexa [IOK
https://m.edsoo.ru/1468bab3
10. BxonHas koHTpoibHas paboTa 1 1 E;I[?sj?ll/llr?::;(szgr(jzbdelb%
" Cdepa u map: ueHTp, paauyc, IuaMeTp; TIoIIaab 1 bu6muoreka [IOK
MTOBEPXHOCTHU Chepsl https://m.edsoo.ru/3cef10e5
1. B3anMHuoe pacnonokenne cepsl U IUIOCKOCTH;, KacaTeIbHas 1 bu6muoreka [IOK

IIJIOCKOCTH K cepe; miomaasb chepsl

https://m.edso0.ru/0b136158
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bubnunoreka LIOK

13. N3o0paxkenue chepsl, mapa Ha miockoctr. CeueHus mapa
P (epet, wap P https://m.eds00.ru/26a03fb7
[unuaapudeckas MOBEPXHOCTh, 00pa3yroIme
14 OUWINHAPUYIESCKOU IIOBEPXHOCTH, OCh IINHAPUIECCKOU buGnuorexa [IOK
' P P : P https://m.eds00.ru/5513d87h
MTOBEPXHOCTHU
15 Hunuuap: ocHOBaHUS U OOKOBask MOBEPXHOCTh, 00pasyrolmas bubanorexa [JOK
' 1 OCb; IJIOLIAb OOKOBOMW U MOJIHON NOBEPXHOCTU https://m.edsoo.ru/d189bde2
N3o0pakeHue MuIMHIpa Ha TUIOCKOCTH. Pa3BépTka
16 winHapa. CeueHus MUIMHAPA (TIIOCKOCTHIO, apajIebHOM bubmmorexa [JOK
' H Apa. H z AP - 11ap https://m.edsoo.ru/810cfleb
WJIH TIEPIEHAUKYISIPHOM OCH IIHIIMHIPA)
17 Konunyeckas moBepXxHOCTh, 00pa3yrolre KOHUYECKOM bubmmoreka [JOK
' MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MOBEPXHOCTU https://m.edsoo.ru/4a33a8ab
18 Konyc: ocHOoBaHMe U BepinHa, 00pa3yroias U oCh; IUIOIalb bubmuorteka [IOK
' OOKOBOM U MOJTHON MOBEPXHOCTH https://m.edsoo.ru/5caefclb
19 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BBICOTA; OCHOBAHUS U bubnnoreka [JOK
' O0KOBasi MOBEPXHOCTh https://m.edso00.ru/23f4f089
N300paxenune koHyca Ha MI0cKocTU. Pa3BépTka KoHYyCa.
20 Ceuenus koHyca (MJI0CKOCTHIO, TApaIeIbHOW OCHOBAHUIO, U brbmmorexa [TOK
' Y . p ’ https://m.edso0o.ru/dee379eb
TJIOCKOCTBIO, TIPOXO/SINEH Yepe3 BEPIINHY)
21 KoMOuHamwst Ten BpaieHus: © MHOTOTPaHHUKOB Bubmmorexa [IOK
' t pat P https://m.edsoo.ru/a28fd74e
- MHororpaHHuK, OMMCaHHBIA 0KOJI0 ceprl; chepa, bubnuoteka [JOK
' BIIMCaHHasi B MHOTOI'PAHHMK WJIM B TEJIO BPAICHUS https://m.edsoo.ru/5a827900
but6mmorekxa [IOK
23. Pemenue 3anau
s https://m.edsoo.ru/d3alfe30
but6mmoreka [IOK
24. Pemrenue 3amau
A https://m.edsoo.ru/48db7058
bu6muoreka [IOK
25. KonTponbnas padora Ne 1 «Tena BpameHus» 1

https://m.edsoo.ru/725effc4
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bubnunoreka LIOK

26. [TonsiTre 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET https://m.edso0.ru/8efbe78e
27. O06BEM HUIMHpa, KOHYCa ﬁ;lliﬂ;;lr(:]T:g;(])—[ r(j/I??czzf(ﬁ
28 OGuw wunmpa, Konyea ptmedsoonu0te5s
2. OGuéw wwmmapa, Konyea im0 oTsaIed
30. O6béM 1apa u ok chepsl ]r?'::[?snll//lrzT:(;(si)g r(3/I§491efeo
31. O6béMm 1apa ¥ 1Iomans chepsl Eg{iﬁ;ﬂg&? rOu;jfdffda97
32. O6béM 1apa u riowaks chepol E;Irin/ljgeeg;? 8/§4b2ad91
. [Momo6HbIe Tena B npocTpancTse. COOTHOIIEHHUS MEXTY bubanoreka IIOK

IJIONIAAAMHU HOBEPXHOCTEMN, 00BbEMaMH TTOJOOHBIX Tl https://m.eds00.ru/ec24dfc2
34, Pemenne 3amaa EI'D o teme «O0BEMEBI TET 5::55;;?:;(;5 r(3/If<465d10e
35. Pemenue 3amau EI'D o teme «O0BEMBI T E;IK?SJ?;/IF?:J;S :3/18341[3(:2[)
36. Pemenne 3amay EI'D o teme «O0BEMBI TED) Eﬁi?;&fg;g 8/1;9(1 12a43
37. Pemenne 3agaua EI'D o teme «OOBEMBI TET Eﬁi?;&fg;g 8/1:)C15f7f2
38. Pemenne 3amaa EI'D o teme «OOBEMBI TED E;IL?SJ?/P/I;?:;:;E :3/123054b801
39. Pemenwue 3anag EI'D o Teme «O0bEMBI TE» ﬁgg?;;t;{;f 8}?88%216
40. KonrtponsHas padora Ne 2 o teme "O6bemsI Ten" bu6muotexa [JOK
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https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

https://m.edsoo.ru/016e25eb

41. BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/c94ba09b
42. Ciio)eHne U BBIYUTaHUE BEKTOPOB bubmmorexa LIOK
https://m.edso0.ru/897dd3b2
43. YMHOKE€HHUE BEKTOpa Ha YHCIIO brbmmorexa LIOK
https://m.edsoo.ru/1468bab3
bubmuoreka [IOK
4. Pemenme sana- https://m.edsocL).I ru/Obdelbe8
bubmuoreka [{OK
4. Camocrosrenpas padora https://m.edsocL).I ru/3cef10e5
46, Pa3nosxenune BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. bubnnoreka [JOK
[IpaBuno mapannenenunena https://m.edsoo.ru/0b136158
47, Pemrenue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM TTPaBUIT bubmuoreka [IOK
JIEUCTBUI C BEKTOPaMHU https://m.edso0.ru/26a03fb7
48, [IpsiMmoyronbpHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE. bubnnorexa [JOK
Koopaunartsl Bexktopa. [Ipocteitmme 3agaun B KOOpAUHATAX https://m.eds00.ru/5513d87b
bubnnorexa [JOK
49. Pemenne 3axas https://m.edSO(])_.[ ru/d189bde2
50. VYron mexay Bekropamu. CKalIsipHOE TPOU3BEICHUE BEKTOPOB bubmorexa [TOK
https://m.edsoo.ru/810cfleb
51. BorunciieHue yrijioB MeK1y NPSIMbIMHU U IJIOCKOCTSAMM Bubmmorexa [IOK
https://m.edsoo.ru/4a33a8ab
5y KoopanHatHO-BEKTOPHBIN METOI ITPU PENIEHUN bubnuotexa [JOK
F€OMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/5caefclb
53, KoopannatHO-BEKTOPHBII METOJI TPHU PELICHUN bubnmoreka [JOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/23f4f089
” KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELICHUN bubnuorexa [IOK

reOMCTPHUICCKUX 3aaa1

https://m.edsoo.ru/dee379eb



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

- KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELIEHUN bubnuoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/a28fd74e
c6. KoopanHatHO-BEKTOPHBIN METOI ITPU PELICHUU bubmuorexa [JOK
reOMETPUYECKUX 3aj]1a4 https://m.edso0.ru/5a827900
7. KoopannatHo-BeKTOPHBII METOJT IPU PELICHUN bubmmoreka [JOK
reOMETPUYECKHUX 3aj]1a4 https://m.edsoo.ru/d3alfe30
cg. KoopannatHO-BEKTOPHBIN METO/T TIPH PELICHUN bubnnoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/48db7058
59 KoopanHaTHO-BEeKTOPHBIM METO/] TP pEeILIEHUH bubnuoreka [IOK
reOMETPUYECKHUX 3aJ1a4 https://m.edsoo.ru/725effc4
€0. KonTponbhas padora Ne 3 no treme "BekTopsl 1 KOOpAHHATHI Bu6moteka [JOK
B IIpOCTpaHCTBE" https://m.edsoo.ru/8efbe78e
61 [ToBTOpEeHMEe, 00001IEHNE U cUCTEMaTH3alus 3HaHUH. bubmuoreka [IOK
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUTAaHUMETPUU https://m.edsoo.ru/77c22fc5
6. [ToBTOpenue, 00o0IIeHNE U cUCTeMaTH3als 3HaHU. bubmuoreka [IOK
OcHoBHbIE QUTYpBI, PaKThl, TEOPEMBI Kypca MJIaHUMETPUN https://m.edsoo.ru/1780ba5d
63, [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3alus 3HaHu|. 3a1auu bubmmnoreka HOK
IIJIAHUMETPUHU U METOJIbI UX PEILICHUS https://m.eds00.ru/078cd184
6. [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAaHUH. 3a1a9n bubmuoreka [{OK
IJIAHUMETPUU U METOJIBI UX PELLICHUSA https://m.edsoo.ru/7491efe0
65. Wrorosas koHTpoJsIbHAs paboTa ﬁgfjﬁ;ﬁ;ﬁ)?ﬁ}: dffdag?
66. Wrorosas koHTpoJsIbHAs paboTa ﬁgfjﬁ;fg;?g}; 4b2adol
67. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINS 3HAHUI bubmmorexa TOK
https://m.edsoo.ru/ec24dfc2
68. [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUH bubmorexa [TOK

https://m.edsoo.ru/f465d10e
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OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

7

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

I'eomerpus

7.1

OHepI/IpOBaTB IOHATHUAMU: TOUYKaA, IIpAMast, IMIOCKOCTb

7.2

7.3

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPHU U CICACTBUA U3 HUX IIPpHU PCIICHUU
TrCOMCTPHUICCKUX 3aaa4
OHepI/IpOBaTB MOHATHUAMUA: NaAPAJUICIBbHOCTE W NCPHCHAUKYIIAPHOCTD
IIPAMBIX U IUIOCKOCTEH

7.4

7.5

KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OmnepupoBaTh MOHATUAMU: JABYTPAHHBIM YroJl, TpaHU JBYI'PAaHHOIO YIIa,
peOpo ABYrpaHHOIO yIia, JMHEWHBIH yrojl ABYIPaHHOIO yIUa, FpaaycHas
Mepa JIBYTPaHHOTI'O yria

7.6

7.7

OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBII
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
IPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)

7.8

7.9

KnaccudunupoBare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS IS
Knaccnquauml (BI)IHYKJ'II)IG u HCBBIITYKJIBIC MHOTI'OIrpaHHUKH,
MpaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeIeTUIIE bl )

OnepupoBarb MOHATUAMU: ceKyuas IIJIOCKOCTB, CedeHue
MHOTI'OTDaHHUKOB

7.10

OOBSCHATH NPUHLHUIIBI  [OCTPOCHHUSI CEUYEHWH  MHOIOTPAHHUKOB,
HCIIONB3Ysl METOJ CIIE/I0B

7.11

Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WM aJiIropuTMaM, MNPUMCHAA HU3BECTHBIC AHAJTIUTHUYCCKHUE METOJbI IIpH
pemieH CTAaHAAPTHBIX MATCMATUUCCKHUX 3aJa4 Ha  BbIYHCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO
IHNIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCS MMPAMBIMHA

7.13

Pemrate 33124 Ha HaXOXJIEHHE T€OMETPHUUECKUX BEJIMUYUH 10 0Opas3iam
WY aNropuTMaM, MPUMEHSS W3BECTHBIE AHAIMTHYECKHUE METOABI MPH
pELIEHNN CTaHAAPTHBIX MaTeMaTHYECKHX 3a/Jad Ha BBIYHUCICHHUE YIJIOB
MEXIy CKPEIIMBAIOIIMMHUCI NPSIMBIMH, MEXAY MPSMOM U IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB

7.14

Bbuucnare 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3Ma, mupaMuia) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIIECHUS
MEXIY MJI0IAISIMU MOBEPXHOCTEH, o0BEMamMu 0T0OHBIX




MHOTI'OrpaHHUKOB

OHepI/IpOBaTB IOHATHUAMU. CUMMETPHUA B IPOCTPAHCTBE, LCHTP, OChb U

715 IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (PUTYPHI
W3BnekaTth, mpeoOpa3oBbIBATb M HHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3aja4, MPearoJaraloliMX HECKOJIBKO IIaroB pPElIeHMs], €CIU YCIOBHS
MIPUMEHEHHS 33J]aHbI B ABHOH (popme
718 [IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3314
719 [IpuBOANTH MPUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
KHU3HH, PACIIO3HABATH MPOSIBIIEHHE 3aKOHOB F€OMETPUH B HCKYCCTBE
[IpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAJIM3UPOBATh PeallbHbIC
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TOHSATHS B MPOLECCE ITOMCKA
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM po0JIeMbl,
7.20 MOJICIMPOBATh peajibHbIe CUTYallMH Ha SI3bIKE T€OMETPHH, MCCIIEI0BAThH
MIOCTPOEHHBIE MOJEIU C HCIOJIb30BAHHEM I€OMETPUYECKUX MOHATHH U
TEOpeM, armapara ainredpsl, pemaTh MPaKTHYECKHe 3a7aull, CBI3aHHBIC C
HaXO0XKJICHUEM T'€OMETPUUYECKUX BEIIMYUH
11 KIIACC
Kon .
HpOBEPsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHSATHIMH: IHJIMHIPAYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTbH,
oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHUJIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJT BPALICHHS
6.4 KnaccugunupoBars B3auMHOE paciookeHne cepbl U MIIOCKOCTH
OnepupoBaTh MOHATHSAMM: IIAPOBOW CETMEHT, OCHOBAHHWE CErMEHTa,
6.5 BHICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbraucnate 00BEMBI W IIIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh NOHATHSAMHU: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy u
6.7 OTMMCaHHBIN 0KOJIO cephl, chepa, BMHMCaHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpaLICHUS
6.8 BBIUMCIIATP COOTHOIICHUST MEXAY IUIOMAASIMU TIOBEPXHOCTEH H
' 00BpEéMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh n3ydaemble GUIypbl OT PYKH U C NPUMEHEHUEM IPOCTHIX

YEpTEIKHBIX MHCTPYMEHTOB




6.10

BeImonHATE (BBIHOCHBIE) IIIIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI
BpAIICHUS

6.11

W3Brekatb, MHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh WH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeAcTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (PaxKThl A PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJAralolliuX HECKOJIbKO IIaroB PELIEHUS, €CJIH YCJIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JICHCTBHUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0aaroT

6.15

6.16

[TpuMeHsITh paBUIIO NapajlieienuIe a Npy CI0KEHUH BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBHI B ITPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BCKTOPA,
yroax MCExKAy  BCKTOpaMu, CKaJILIpHOC  MNPOU3BECACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC NPOU3BEACHUEC, PACKI/IabIBATh BEKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

33.IlaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAMNHAT

6.19

6.20

6.21

Peniate HpOCTCﬁH.IPIC reOMCTPHUYCCKUC 3alaid Ha I[IPUMCHCHUC
BCKTOPHO-KOOPAWHATHOTI'O METOda

Peniate 3aadd Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HAaXO0XIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOBI npu peUICHUN CTaHAAPTHBIX
MaTCMaTHYCCKUX 3a1a4

IIpuMeHATh mpocTEeHIIME NPOrpaAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu
KN3HU, PACIIO3HABATH IMMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[IpuMeHATh TOJIy4EHHBIE 3HAHWS Ha I[PAKTHKE: AHAJINW3UPOBATH
pealbHBIE CUTyallUd W MPUMEHATb W3Y4YCHHBIE IIOHATHUA B IPOLIECCE
MOKMCKA pELIEeHUS MaTeMaTHuecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHNA H
TeopeM, armapara anreOpbl, perarh MpakKTUYECKHe 3a1a4uM, CBSI3aHHbIE C
HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHU:  AKCHOMBI
CTEpEOMETPUH U CIEJCTBUS U3 HUX

1.2

7.3

B3auMHOe pacnosioxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
napajuleJibHble U CKpelMBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apaJuIeIbHOCTh TPEX MNPSIMBIX, MAPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJbI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajiiesibHbIE IJIOCKOCTH, CBOMCTBA MapalieIbHbIX
wiockocTeil. [Ipocteiimue npocTpaHcTBeHHbIE (GUTYPHl HAa IUIOCKOCTH: TETpadJip,
KyO, mapajuienenures], IOCTPOSHHE CeUCHHH

[lepnieHOAUKYIAPHOCTD MNPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IIPAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIEIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOMU IEPIIEHAUKYISIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (UIypbl HAa IUIOCKOCTh. [lepneHauKyasIpHOCTh IIOCKOCTEM:
MpU3HAK  MEPHEHIUKYJIAPHOCTH  JIByX  IUilockoctei. Teopema o  Tpéx
NEPIEHIUKYIIIpax

7.4

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTPaHHHUKA, BBINYKIIBIE H
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
npU3Ma, TPaHU U OCHOBAHMS MPHU3MBI, NpsMas U HAKJIOHHAs NMPU3MBbI, OOKOBas U
MOJIHAsl TOBEPXHOCTh NMpu3MBI. [lapannenenunesn, npsiMOYToJIbHbIN apasuieenue
u ero coiictBa. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAHUE ITUPAMHUJIBL,
OOKOBas M IMOJIHAA TOBEPXHOCTh MUPAMHJIbI, IPaBHIIbHAA M yCEUEHHAs MUpaMHa.
OnemMeHTbl NpuU3Mbl W nHpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TpaBWIbHAas MNpU3Ma U MpaBWIbHAs TNHpaMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS NMUPaMUAa U MPaBUWIBHBINA TeTpasap, Ky0. [Ipencrasnenue
O TpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp M uKocadapyrue CeueHus
IPU3MBbI U TUPAMHU/IBI

7.5

CI/IMMeTpI/Iﬂ B NOPOCTPAaHCTBE: CHMMCETpPpUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMKMpaMUJax, nmapaujiCjacururneaax, mpaBUIbHbIX
MHOTI'OIrpaHHUKax

7.6

Brruncnenue 31eMEeHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TIPSIMOM TPHU3MBI, IIJIOMIATH
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM IUpaMHIbI, TeOpeMa O IUIOIIALu
yceuéHHoi nupamubl. [Torstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TogoGHbIe Tenma B mpocTpaHcTBE. COOTHOIICHHS MEX Y TUTOMIAASIMHU MOBEPXHOCTEH,




00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

6

I'eomeTpus

6.1

[HunuHapuyeckasi MOBEPXHOCTb, 00pa3yroue HUIUHAPUIECKON TOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. LMIuHApP: OCHOBaHUS W OOKOBas IMOBEPXHOCTH,
oOpa3ymolas 1 0ch, IUIOIIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoil moBepxHocTU. KOHyC: OocHOBaHHMe M BepilivMHA, OOpasyiomias U OCh,
IIoNa b OOKOBOH M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyromiue u
BBICOTA, OCHOBaHMsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIoHaab NoBepxXHOCTH ceprl. Bzanmuoe
pacrionioskeHre cepsl U IUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, IIomaib

chepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUJIMHAPA U KOHYCa

6.5

6.6

6.7

6.8

KoMOunanmu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHHUK, WU TEJIO BPAIICHUS

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00BEME
OPSMOYTOJIBHOTO Tapajienenunena v ciaeactsus u3 He€. OO0bEM LMIMHApA,
koHnyca. O0BEM 1mapa u mionaab chepobl

IlonoGHble Tenma B mpocTpaHcTBe. COOTHOWIEHHMS  MEXAY — IUIOIAASMHU
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TET

Ceuenust uunuHApa (MapajuleIbHO U NEPHEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/dlIiee Yepe3 BEpIIMHY), CeUYeHUs 1apa

6.9

6.10

Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAaHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4uciio. Pa3noikeHne BeKTopa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NIPABUJI ACUCTBUI C BEKTOPaMH

[IpsmoyronbHasg cucTeMa KOOpPAMHAT B MpoCTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitine 3agaun B KOOpAWMHATAX. YTOI Mexay BekTopamu. CkansipHOe
MPOMU3BEJICHUE BEKTOPOB. BBIYHMCIEHUE YIIOB MEXIY MPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUHA TEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
0o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElIeHUs 3ajady;
yMeHue (HOpMyIHpOBaThH M OMNEPUPOBATH TMOHATUSMU: OIpeEAeTIeCHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJI MaTE€MaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUW 3ajad,
OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKIEHUN; YMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmnapar [yl ONUMCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3aJa4, B TOM UYHCJIE€ W3 JAPYruX Y4YeOHBIX MpPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIUCHIBaTh Ipadbl pasIuYHBIMU
crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHIATHSAMHU: HATYPAJIbHOE YUCIO, IEJI0€ YUCITIO,
CTEMNEHb C LENbIM MOKa3aTesieM, KOPEHb HaTypalbHOM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JIEUCTBUTEIIbHBIM
nokasarenem, Jiorapud™M UWCIa, CHHYC, KOCHHYC M TaHTEHC
MIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJYJIO, palMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YWCIO,  MHOXECTBAa  HaTypalbHBIX,  IEJbIX,
pannoOHAIbHBIX, I[CI\/'ICTBI/ITCJ'IBHI)IX YHUCCII, YMCHHC HCIIOJIB30BaTh
MPHU3HAKU JIeJTMMOCTH, HAUMEHBIINKA OOIIHM AETUTEeNh U HauMEHbIIIee
ob1ee KpaTHOe, aNTrOpuT™M EBKIMIa Mpu pelieHnu 3a/1a4; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMU  CYHCIICHHS;  YMEHHE
BBIIOJIHATE BBEIYUCIEHHE 3HAYECHUU U HpeO6pa3OBaHI/I$I BI)Ipa)KeHI/II\/’I co
CTeMeHsIMH M JiorapupmMamu, MpeodpazoBaHUsl IPOOHO-PANMOHATBHBIX
BBIPDAKECHHI; YMEHHE OIEPUPOBATh MOHATUSAMU: IOCIEIO0BATEIBHOCTD,
apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO yObIBaoIllas TIeoOMeTpUYecKass [MpOrpeccusi; yMEHUue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOILIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHME ONEpUpOBATHh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMITJIEKCHBIE YHMCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue MACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IMPUMCPHBI HUCITIOJIB30BaHUA KOMIIJICKCHBIX YHUCCII, OIICPpHUPOBATH
MOHATHSMU: MaTpuma 2X2 u  3X3, OonpeaenuTeslb  MaTPUIbI,
FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHATUSAMHU: PALMOHAIBHBIC, UPPALMOHAIIBHBIE,
HOKa3aTesbHbIC, CTENEHHbIE, Jorapu(MUUYecKre, TPUTOHOMETPUYECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH




MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NMpeoOpa3oBaHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUN, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEPaBEHCTBA W CHUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; pENIAThH
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBl C TMapaMeTpoOM; MPUMEHATH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PEHICHUS MAaTeMaTHYECKHUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU

VYMeHue onepupoBaTh MOHATHAMM: (QYHKUHUSA, YETHOCTh (DYHKIUH,
NEPUOJIMIHOCTD (DYHKIIMHM, OrPAaHMYCHHOCTHh (PYHKIIMH, MOHOTOHHOCTBH
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlee M HAUMEHbILEE 3HAUYECHUS
(GyHKIMU HA IPOMEKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas NPOU3BOJHAS (YHKLHHU, T€OMETPUUECKUI U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NepBOOOpa3Has, OIpPeaeIEHHBIN
MHTErpajl; yMEHHE HaXOIUTh AaCUMNTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBbI, IIPOM3BENEHHUS, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HaXOIUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHHE HaxXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MNPOU3BOJIHYIO JUIsl HCCleloBaHUA (DYHKIU,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HaueHus (QyHKUUN; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaINM3a; MPUMEHATh MPOU3BOAHYIO JUIS HAXOXACHUS HaWIydIlEero
pelIeHs] B NPUKJIAJHBIX, B TOM YHCIIE COLHAIbHO-?)KOHOMHYECKUX U
bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasla; MPUBOAUTH NPUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbIO AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTb NOHATUAMU: Tpaduk QyHKIUH, oOpaTHas
GyHKLMSA, KOMIO3UIUS (YHKUUH, JTUHEWHas (yHKUIMSA, KBaJpaTHYHAS
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAs byHKIHS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUUYECKHUE
GyHKIMM, TOKa3aTenbHas U Jiorapupmuueckas (yHKIHHU; yMEHHE
CTpOUTh TpadUKU H3y4eHHBIX (YHKUIMN, BBIIOJIHATH IMpeoOpa3oBaHUs
rpadukoB (GyHKIUH, UCTIOIB30BATh I'paUKH IJIs U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxaTh (OPMYIaMH 3aBUCUMOCTH MEXY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 33Jaud, MCCIEAO0BATH IOJIYYEHHOE PEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJEIUPOBAThH
pealbHbIE CUTYallUU Ha SI3bIKE MAaTEMATUKH; COCTABIISTH BBIPAXKEHUS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3aJayH,
UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYYEHHBINH PEe3yabTaT

YMeHune onepupoBath MOHATHIMU: cpeiHee apudmeTnyeckoe, MeAnaHa,
HauOoJblllece W  HAWMEHbIIeE 3HAYCHHs, pa3Max, JUCHepCus,
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CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HWH(GOPMAIHMIO, TPEACTABICHHYI0 B TabOiuIax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEAIbHBIX MIPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCJIE0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4eckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKku
UCCIEOBAaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamMm
paccenBaHus U JINHEWHOU PErpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKUX METOJOB; HPUMEHSIThH
(bopMynbl CIIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily HOIHOH
BEpOSATHOCTH, (popmyny bepHyum, komOuHaTOpHBIE (PaKTHl U HOPMYJIBL;
OLICHUBATh BEPOSATHOCTH peEabHBIX COOBITHH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEMH,
MaTeMaTHYeCKoe OXXMJaHHe, AMCIEpPCUs U CTaHIapTHOE OTKJIOHEHHE
CIlyuaiiHOW BeIMYUHBI, (YHKIUW paclpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpelesCHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3agay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJIBLIMX YuCell,
METOABI BBHIOOPOYHBIX HCCIICAOBAHUI, YMEHHE MPHUBOAUTH MPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHUE OTIEPUPOBATH TOHSATHIMH: COYETAaHHE, TEPECTAaHOBKA,
YHUCIO COYETaHWH, YHMCIO IepecTaHOBOK; OumHOM HploTOHA; ymeHHe
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH ~ pealIbHBIX COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJIETTb © MHTEPIPETHUPOBATD TIOTYIEHHBIA PE3YIIbTaT

YMeHue onepupoBaTth IOHATHUAMM: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4deHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU U
BEJINYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (UTYpPHI, 00bEM (GUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWINHIP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
NPSIMOYTOJIBHOTO TTapalIelieTuIieia, MUPaMUIbl, TPU3MBI, IHIIMH/PA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS KOHYCa W IWIMHIPA,
napajyieibHble OCH WM OCHOBaHHIO, CEUCHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, NUIUHAPA, KOHYCa, YMEHHUE CTPOHUTH CEYCHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalCHus, UX CCYCHHA, B TOM YHCJIC C TIOMOMIBIO 3JICKTPOHHBIX CPCACTB;
YMEHHUE TIPUMEHSTh CBOMCTBA T€OMETPHUYECKHX (DUTYpP, CAMOCTOSATEIHEHO




dbopMynupoBaTh ONpeesieHus] U3ydaeMbIX (DUTYp, BBIIBUTATH THMIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuio Quryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIUMBIC JOTOJIHUTEIBHbIC
MIOCTPOEHUS

11

12

13

YMeHue onepupoBaTh MNOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHBIA MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TMOM00MSA, TOMO00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TI'€OMETPUYECKHUE OTHOIICHUS
OpU PEUICHUWW 3a/1a4; HAXOAWUTh TeOMETPUYECKHE BEIMYMHBI (JJIMHA,
yroi, Iomaab, o0bEM) HpH peUIeHHH 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB U U3 PEaTbHOHN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIOHIa/b, O0BEM, IUIOMIAb MOBEPXHOCTH),
UCTIONB3Yysl M3Yy4eHHBbIE (HOPMYIBl M METOABI, B TOM 4YHCIE: IUIOMIAAb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIesa, MUpaMuibl, TIpPU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHHUE HaxXOJUTh OTHOIIEHHE OOBEMOB
110J1I00HBIX GUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o 0asucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE TIPOW3BEACHHUE, YTONl MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIH METOJ
JUIS pEIIeHWs TEOMETPUYECKMX 3aJad W 3aJad JPYruX Y4eOHbBIX
peIMETOB

YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs 3ajauu;
[IOHUMAaHUE 3HAYUMOCTH MATEMAaTUKM B U3YYCHUU I[PUPOAHBIX H
OOLIECTBEHHBIX TMPOIECCOB U  SIBJICHUN; YyMEHHE paclo3HaBaTh
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHWCKOM W MHUPOBOU
MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEP KXKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYHUCIECHUS
11 HarypanbHble u niensle yncina. Ilpu3Haku AeIMMOCTH LEINbIX Yucell
12 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOH crenenu. JleiicTBus ¢ apudmeTnuecKkuMu
KOpPHSIMU HaTypaJIbHOW CTENEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazaTeseM. CBoiicTBa
CTETIeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
APKTAHTEHC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIE U HATYPAIbHBIC JTOTaPHUPMBI
HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yabTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BoIpaKEHHIA
1.9 KommnekcHele uncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Llenblie U 1pOOHO-paAIIMOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKe HepaBEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHNU. ONpenesuTesb MaTpUIbl
3 OyHKIHH U TpadUKu
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk QyHkiuu. BzaumHO oOpaTHbIE
byakuun. YérHpie 1 HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompezeneHuss W MHOXeCTBO 3HaueHUM ¢yHknun. Hynum dyHkuun.
39 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HaunOosnbiiee M HauMmeHblee 3HAa4YEHUE
(GYHKLINU Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HaTypalbHBIM M IETbIM MOKazarernem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.5 [Toka3zaTenbHast u jorapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU




Toukm pa3peiBa. AcumnToTel TpadukoB ¢GyHkumii. CsoiicTBa  (QyHKIUH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEe AIeMEHTAPHBIX (HYHKIMNA
[IpuMeHeHHe NPOU3BOAHOM K MCCIEJOBAHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoxaeHrne HaumOOJBIIEro W HAaUMEHBIIETO 3HaYeHUS (yHKIHH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBo, onepaliy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEPXHOCTH BPALCHMUSI
7.5 Koopaunats!l 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Aranacsu JI.C, byry3oB B.®., Kanomues Cb., ITo3usik CH Onuna
N.N. T'eomerpust. 10—11 kmaccer: YyeOHuk VTS 00111e00pa3oBaTEeIbHBIX
yupexaenuii. M: [Ipocsemenue, 2012.

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Aranacsn JI.C, byry3oB B.®., Kanomues Cb., ITo3nsk o.r.,
Onuna U.U. Teomerpust. 10-11 kmacce: YdeOHUK 11 0011e00pa30oBaTeIIbHBIX
yupexaenuit. M.: IIpocsenienue, 2012.

2. Aranacsn JI.C, byry3oB B.®., I'mazkoB 10.A., FOguna U. U. 'eomerpusi: PabGouas
terpanap A 10 knacca. M.: Ilpocsemenue, 2012.

3. 3uB b.I', Meiinep B.M., baxauckuii B.®. 3agaun no reometpun 111 7—11 kmaccos.
M.: [Ipocemenne, 2011.

4. 3uB b.I'., Meiinep B.M. lunaktuueckue marepuansl mno reomerpun s 10-11
kiaccoB. M.: [Ipoceemenne, 2012.

5. Aranacsn JI.C, byty3oB B.®., I'mazkoB FO.A., HekpacoB
B.b., IOauna .M. U3yuenne reomerpun B 10—I11 knaccax: Meroa. pekoMeH[. K
yueOHuky. Kuura g yuurens. M.: IIpocsemenue, 2009.

6. AunremoB I1.M. I'eomerpus, 10—11 xmaccsl. TecTsl: YueOHO-MeTOMUECKOE TTOCOOUE.
M.: [Ipoda, 2010.

7. 3aBuH JI.U. HoBble KOHTpOJIbHBIE U MPOBEPOUHbIE PabOTHI Mo reomerpuu. 10—11
kiaccel. M.: Ilpoda, 2012.

8. T'aBpmiioa H.®. [Toypounsie pa3padboTku mo reomerpun. 10 kmace. M.: BAKO, 2012.

9. Kyxkapuesa I'.11. Co0pHUK 3a71a4 IO TeOMETPUH B pUCYHKaX M TecTax. M.: AkBapuym
['UIIIIB, 1998.

10. E. M. PaGunoBuu. ['eomerpust 10-11. 3agaun u ynpakHeHUs] Ha TOTOBBIX YepTEXKax.
M.:MJIEKCA, 2010.

11. ®.®. JIsicenko, C.}O. Kanabyxosa, EI'3-2014, 'eometpus. HoBwie 3amanus, EI'D-
2013. OO0 «JIermony», 2013.

12. YMK «Kusas matemaruka». MockBa. IHCTUTYT HOBBIX TeXHOJIOTHIT.2012

13. qucku XKebapoBckoro.

14. DnexTponHoe npuioxenue. Ypoku reomerpun. 10-11 knacesl. U3-Bo «Ilnanera»

15. JIluck YMK JI.C. Atanacsina u ap. ['eomerpust 7-11 xmaccel. PaGoune mporpammsi.
N3-Bo «Yuurens» 2012.

16. T.A. BypmuctpoBa. IIporpamMmer 001e0o0pa3oBaTeNbHBIX yupexaeHui. ['eomerpus
10-11 xnaccel. MockBa «IIpocsemenuey, 2011.

17.TyceB B.A., Mensuuk A.W. [Iunaktuueckue marepuanibl mo reomerpun ans 10
kiacca. 4-e uza. — M. : Ilpocsemenne,2010.

18. TM.Mumenko. Temarndeckoe W TIOYpOYHOE IUTAHHpPOBaHWE IO TreoMerpur. 10
knacc, MockBa «9OK3AMEHY, 2012.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

=

Merasunukioneaus Kupuuia u Medonus.-Pexxum nocryna : http://mega.km.ru
2. CalTsl SHIMKIONEANH. - PexxuM moctyma
. http://www.rubricon.ru; http//www. encyclopedia.ru
3. Enmnas xomnekuus qugpoBbIX 00pa30BaTENIbHBIX PECYPCOB 110 MaTeMaTHKe. - Pexxum
nocryma: http://school-collection.edu.ru/collection/.



http://mega.km.ru/
http://www.rubricon.ru/
http://encyclopedia.ru/
http://school-collection.edu.ru/collection/

