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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro 00Iero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJI1 CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO 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
IIPaBUJIBHBIX INPENCTABICHUM O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, Tak KaK 00€CleYyMBaeT BO3MOXKHOCTh M3Y4YEHHUS 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¢ pEIIEHUS Te€OMETPUUYECKUX 3a7ay, YMEHHE BBIJIBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH yesnoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUIbl y4eOHOH U TPYIOBOM MESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEILHOCTH 10 MHOTUM HAIPABICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKHX 3HaHUNW U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCS CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYTHCHHM
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 UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3a7ad. [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 (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaxX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHHEC METOJAMH PCIICHMS 3a/ad Ha TOCTPOCHHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIC JOKa3aTeJbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

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



e (dopmupoBaHHe (byHKIIMOHATBHOU IPaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEM U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIIPETUPOBATh U OLICHUBATh I1OJIyYE€HHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCSI BKIIIOYEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHHUUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpOBaHME O00Opa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJIAJIEGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUNA OOydaroluXcs, paciiupss u
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBoAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba rona ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
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: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
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.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

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

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

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

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl 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,
IpoLeayp TpaxaaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI U TMP.), YMEHHEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M OE€30MacHOro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnr W peanu3oBBIBaTH COOCTBEHHBIC >KHU3HEHHBIC ILIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTHIO JKOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB M  OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHUECKOH HayKH Kak cQepbl UYelIOBEUECKOH JAeAITeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (aKkTax, JTAHHBIX, HAONIOJACHUSX U YTBEPKIACHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

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

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOMANIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

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

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

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3ajaul, KOMMEHTHUPOBATh MMOIYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jM4yle U CXOJCTBO IO3ULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacTpeaessITh BUABI paOd0T, JOTOBAPUBATHCS, 0OCYKIATh IIPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 33]1a4H, BHIOMPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

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

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSTHSIMH: MHOTOTPAHHHK, BBITYKJIBIA W HEBBITYKIIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

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

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

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYeHHS MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBITOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
AITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PCIICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpUTMaM, TPHUMEHSS W3BECTHbIE AaHATUTHYECKHE METOJbl MpPHU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUHCIATH COOTHOLIEHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

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

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

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

[IprMeEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
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
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAass  MOBEPXHOCTbD,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHCAHHBII B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO HAa YepTekax 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: IEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararouX HECKOJIbKO IIArOB PEIICHUS], €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TEOMETPUYECKUX BEIUYMH M0 00pa3liaM UiIu aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTHE NpUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATH pEabHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE OHATHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKkThl

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TIepECEeKaIoOLINecs IpsaMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKIIMOHHBIX
yeprexkax. HauanbHble cBeeHUS

0 KyOe 1 TupamMujie, ux pa3BepTKU

1 Monien. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

Y METO/Ibl TUTAHUMETPHUH,
peJieBaHTHBIE TEME.

IHoay4yaTh mpeacTaBiIeHAs

O NPOCTPAHCTBEHHBIX

¢durypax, pazoupatb

npocTeiire npaBuia U300pa>keHus
TUX QUTYD.

HN300paxaTh NpsIMyIo U MIOCKOCTh
Ha PHUCYHKE.

Pacno3zHaBaTh MHOTOTPaHHUKH,
nupamuzy, Kyo, Ha3pIBaTh UX
AJIEMEHTHI.

JesaTh pUCyHOK KyOa, MUpaMu/ibl,
HAXOJUTh OIIMOKH B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,
C METOJOM CJICJOB; UCIIOJIb30BaTh

AJI IOCTPOCHUS CCUCHUS METO
CJICAOB, KPATKO 3allMCbhIBATDh IIAaru
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MTOCTPOCHUS CCUCHUSI.
Pacno3naBaTth BH CEUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Ky0a, HaXOIUTh IJIOIIA b
CCUCHUHL.

Hcnoan3oBarth nogodue

MIPH PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEYECHUN.

3HAKOMHUTBCS C AKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCIOMaMH CTEPEOMETPUHU

U CJICJICTBUSIMHU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
PUCYHKAaMH U TIpUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajutesIbHOCT NPSAMBIX
U IJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B IIPOCTPAHCTBE: MEPECEKAOIINECSH,
MAPAUIEIIBbHBIE U CKPEIMBAFOIIHECS
MPSMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEM B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaIeIbHOCTh
TpeX MPSAMbBIX; NapaLIeIbHOCTh
MPSMOU U TTTIOCKOCTH. Y TJIbI

AKTYaJau3upoBaTh PaKThl U METObI
IJIAHUMETPUM, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHUSA JBYX MPSIMBIX

B [IPOCTPAHCTBE, WIUTIOCTPUPOBATH UX
Ha [pUMeEpaXx.

JlaBaTh onpeneseHue
CKPELIMBAOIINXCS IPSMBIX,
(GopMyIMpoBaTh MPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE THNIOCKOCTH; CBOMCTBA
MApAJUICITBHBIX TNIOCKOCTEH.
[Ipocreitmme npoCTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETPa’ AP, KyO,
MMApAVICIIENINUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPELIMBAOIINXCS MPSMBIX
Y IPUMEHSTH €r0 IIPU PEILICHUH
3a/1a4.

Pacno3znaBath npu3My, Ha3bIBaTh €€
DJIEMEHTHI.

CTponTs CeUeHUs IPU3MBI

Ha TOTOBBIX YEPTEkKAX.
IlepeyncysiTb BO3MOXKHBIE CLIOCOObI
B3aMMHOTO PACIIOJIOKEHHUS MPSIMOKN
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATTLHOMN KU3HMU.
/laBaThb onpeaeieHue
MapajuIeIbHOCTH MPSAMOMN

Y IIJIOCKOCTH.

DopMyJUPOBATH PU3HAK
MapaJuIEIbHOCTH MPSIMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPAMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
MIPOXOJSIINX Yepe3 MapasuiesIbHbIe
IpsIMBIE.

PemaTe npaktuyeckue 3aaadn

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPAHHUKA.

OO0bACHATDH CITyYan B3aMMHOIO
PAaCMOJIOKEHUS TIOCKOCTEN.
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JlaBaThb onpeaeJieHue napasuiebHbIX
IJIOCKOCTEH; MPUBOAUTH TPUMEPHI
W3 pEaJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, HIUTOCTPUPYIOLIUE
MAPAJIIEITBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
[1apaJuIeIbHOCTH IBYX IUIOCKOCTEM,
CBOMCTBA MapasuIeNIbHBIX INIOCKOCTEH
[IpU PELIEHUU 33/1a4 HA MIOCTPOECHUE.
OO0BSICHATD, UYTO HA3bIBACTCA
rapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHSETCS IPOCKTUPOBAHUE
(buryp Ha II0CKOCTb.

H300paxkaTh B napajuieIbHON
MPOEKIUHU PA3TUYHbIE
reoMeTpuyecKue (pUrypel.
MopaeaupoBarh peajabHbIe CUTYallUU
Ha A3bIKE€ TE€OMETPUH, UCCIEA0BATh
ITOCTPOEHHBIE MOJEIH

C UCITOJIb30BAHUEM I€OMETPUYECKHUX
TMOHSTUH.

Hcnoan3oBaTh Npu pellieHnu 3a1a4
Ha IOCTPOCHUE CEYECHU M TTOHATHUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA NapaJuIeIbHbBIX TPSAMBIX
Ha IJIOCKOCTHU
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
IapaJulesIbHBIE U IEPIICHINKYIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NIEPIIEHAUKYJIAPHOCTHU IPAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
PAcCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJaIu3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHUH.

O0BsACHATH, KAKOU yIroJl Ha3bIBACTCS
YTJIOM MEXKy NEPECEKAIOIINMUCS
MPSMBIMU, CKPEIIUBAIOIIIUMHUCS
MPSIMBIMH B TIPOCTPAHCTRBE.

JlaBaTh onpenesieHue
MIEPIICHIUKYIISIPHBIX TPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IUIOCKOCTH.

Haxoaurtsb yriibl MEXIY
CKPEIUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIUpaMHUJIE.

IIpuBoaUTHL NPpUMEPBI U3 PEATLHON
’KU3HU U OKPYXKaroleld 00CTaHOBKH,
WJUTIOCTPUPYIOLLINE
MEePIECHIUKYISIPHOCTD MPSIMBIX

B MPOCTPAHCTBE

Y MEPIICHANKYISIPHOCTH MPSIMOM

K TJIOCKOCTH.

DopMyJIHPOBATH IIPUHAK
MIePIICHIUKYJIIPHOCTU MPSIMOU

Y TUIOCKOCTH, IPUMEHSITh €ro Ha
MPaKTUKE: OOBICHATH
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHaJid €ro rpaHu, KOTOpasi €ro

19



HE COJAEPKUT, HAXOJIUTh JIUTUHY
JMaroHaau Kyoa.

BbI4uCJIATH BEICOTY IPABUIIBHOM
TPEYrOJIbHOM U MPABUIIBHON
YETHIPEXYTOJIbHON MUPAMUL ITO
JUTMHAM pedep.

PemiaThb 3a1a4un Ha BHIUHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIOCKOCTH,

C HCTIOJIb30BAaHUEM MPU PELICHUHT
TJIAaHUMETPUUECKUX (PaKkToB

Y METO/IOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOU

13 TOYKH K IUIOCKOCTH; ITIPOCKIIMEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BACHATD, YTO HAa3bIBACTCS
PAcCTOSTHUEM: OT TOUKH JI0 IJIOCKOCTH;
MEXy TapaJUIETbHBIMU INTIOCKOCTSIMU;
MEXAY NMPSIMOM U MMApAIUICIIbHOM er
IJIOCKOCTBIO; MEXKTY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CIIydasiX B KyOe,
MAPaMHUJIE, IPU3ME.

MoaenupoBarh peajabHbIE CUTyalun
HA SI3bIKE TEOMETPHH, UCCIIEI0OBATh
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MOCTPOCHHBIE MOJICIIN
C UCIOJIb30BAaHUEM I€OMETPUUECKHUX
TTOHSTHM.

Hcnonb30BaTh Ipy pelICHUH 3374
HAa MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY
IPSIMOM U TIJIOCKOCTBIO; IBYTPaHHBIN
yTOJ1, INHENHBIN yTOJ IBYTPAaHHOIO
yTa.

[lepnieHIUKYISAPHOCTD MIOCKOCTEM:
MPU3HAK MEPICHANKYISIPHOCTH JBYX
Iockocter. TeopemMa o Tpex
nepHeHANKYIIsIpax

AKTYaJaIu3upoBaTh (HaKThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

/laBaThb onpeae/ieHue yria Mexay
MPSAMOM U TIOCKOCTBIO,
(bopMynupoBaTh TEOPEMY O TPEX
NEePHEHANKYJIApax U OOpaTHYIO K HEH.
Haxoaurthb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSTHUE OT TOUYKHU O IMPSAMOU

Ha IUIOCKOCTH, UCTIOJIb3YS TEOPEMY

O TpeX NEPIEHIUKYJIIAPaX.
IIpoBoauTh Ha yepTexe
MEPIIEHAUKYJIISIP: U3 TOUYKU

Ha NIPSIMYI0; U3 TOYKH Ha MIOCKOCTb.
JaBathb onpeaeneHre AByrpaHHOro
yIJIa ¥ €ro 3JIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIJIa.
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Haxoaurb Ha yepTexe ABYIpPAHHBIN
yTOJ1 IIpU pedpe MUPAMHUIbI, IPU3MBI,
napajuieienuneaa.

/laBaTh onpeaesieHle yriia Mex1y
IJIOCKOCTSIMU.

JlaBaTh onpenenenue

1 GopMyJTHPOBATH NPU3HAK
B3aMMHO MEPHEHANKYISIPHBIX
IIJIOCKOCTEM.

HaxoauTsh yribsl MKy IIIOCKOCTAMHU
B KyOe U nmupamuze.

Hcnonb30BaTh IpyU pELICHUH 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUH.

MoaeaupoBarh peajabHbIC CUTYallUU
Ha A3bIKE€ TEOMETPUU, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TMOHSTUH.

Hcnonb30BaTh [pH pELICHUH 33/1a4
Ha IOCTPOCHUE CEUYCHUN
COOTHOIIICHUSI B IPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIC

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJITAHUMETPUH, PETIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OI'PaHHHKA.

[Ipu3ma: N-yroapHas npusMa; rpaHu

Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IPU3Mbl; OOKOBast

Y ITOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJyIeJIeNUIIE] U €ro CBOKCTBA.
[Mupamuga: N-yroapHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBas U MOJHAas IOBEPXHOCTh
nUpamMUabl; IPaBUIIbHAS U yCEUCHHAS
OUPAMHU/IA.

DNeMEeHThI NPU3MbI U TUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IIPU3Ma
U [IpaBUJIbHAS TUPAMUIA; TPABUIIbHAS
TPEYroJibHAsI MUPaMUIa

U MPAaBWIbHBIN TeTpasap; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3ap, JOAEKadIp
U UKOCA3IP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
OpSIMOH, IJIOCKOCTU. DJIEMEHTHI

/laBaThb onpeaeieHue
napasuiesienunea, pacno3HaBaTh €ro
BU/JIbI U U3y4YaTbh CBOMCTBA.

JlaBaTh ornpeneneHue mupaMuibl,
pacno3HaBaTh BH/IbI TUPAMHU/I,
(opmysnupoBaTh cBoiicTBa pedep,
I'PaHEN U BBICOTHI PABUIIBHON
MAPaAMU/IBI.

Haxoauthb miomanb IIoIHON

1 OOKOBOM MOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaejeHue yCEUEHHOU
MAPaAMHJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJHUPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIIbHOW YCEYEHHOW TUPAMUBI.
PemaTsp 3ajaun Ha BEIUYMCIICHUE,
CBSI3aHHBIC C MUPAMUIAMHU, a TAK¥KE
3aJ1a4l Ha MIOCTPOCHUE CEUEHUM.
JlaBaTh onpeaejeHue IpU3Msl,
pacno3HaBaTh BUJIbI [IPU3M,
H300paxaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomanas mojJIHoNH Wik
OOKOBOI MOBEPXHOCTU MTPU3MBI.
MN3y4yars cooTHOLIEHUS Diliiepa
IUIst yuciia pedep, rpaHei u BepIIH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Brluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHa,
yribl. [1nomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMIA, TEOpEMA
0 O0OKOBOI OBEPXHOCTH MPSAMOIL
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTU U TOBEPXHOCTH
IpaBUIBLHOM MUPAMUIbI, TEOpEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTHU
YCEYEHHON TUPaMU/IbI

N3y4yats BUABI TPABUIBHBIX
MHOTOTPaHHHUKOB, NX HA3BAHUS

Y KOJIMYECTBO IFPAHEN.

N3yyars cuMMeTpuIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOUKU
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMOI1
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIH INIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IpuBoauTh NpUMepkbI
CUMMETPUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MogaeaupoBaTh peaibHbIE CUTYAINH
Ha A3bIKE TE€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATUH, MCIIOJIb30BaTh MOJ00HE
MHOTOTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00BEMBI TEJ, MPOBO/ISI AaHATOTHIO

C U3MEpPEHUEM IIIoIaaei
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPsIMOYTOJILHOTO
Mapaieenune1a, Mpu3Mbl

Y MUPaAMU/IBI.

Bouruuciasitb 00beM NPU3MBI

Y NIAPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM TSI PEIICHHUS
CTEPEOMETPUYECKUX 3a/1a4

Y TSI HAXOXKJICHUSI TEOMETPUUECKUX
BEJINYHH.

MoaeaupoBarh peajabHbIC CUTYallnU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
INOCTPOCHHBIE MOJEIIN

C ACT0JIb30BaHUEM I'€OMETPUUECKUX
TMOHSATUH

[ToBTOpEHUE: ceueHusl,
PACCTOSTHUS U YTJIbI

[TocTpoeHnue ceuennu

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUN: MEXIY
JIBYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPENIMBAIOIIUMUCS TPSMBIMH.
Brruucnenue yrioB: Mex1y

CTpouThb ceueHrne MHOTOTpaHHUKA
METOIOM CIIE/IOB.

JlaBaTh onpe/ejieHre pacCTOSTHUS
MeXay pUrypamu.

Haxoauth paccTosiHue MEXITY
napajuieIbHbIMU IIOCKOCTSAMM,
MEX/1y IMIIOCKOCTHIO U MapaljiebHON
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CKPEILLMUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOH U IIOCKOCTBIO,
JBYI'PAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsAIMOU, MEXIY
CKPEIIUBAOIIAMUCS MTPSIMBIMH.
CTponTh JTUHEHHBIN yroJ
JBYT'PAHHOTO yIJjla HA YEPTEKE
MHOTOTPAaHHHMKA U HAXOAUTh €T0
BEJIMYMHY.

HaxoauTs yribel Mex) 1y IIIOCKOCTAMHA
B MHOTOTPaHHHKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE coziepKaHue OcHOBHBIE BUJIBI JIEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpaeHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJu3upoBaTh PaKThl 1 METOIbI

JTUaMEeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3auMHoe pacnosnoxenue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; IIonaab
cdepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

IJIAHUMETPHH, PEJICBAHTHBIE TEME,
NPOBOAUTH AHAJIIOTHUH.

JlaBaTh onpeesieHUsi Cpepol U 1apa,
UX LEHTpA, panyca, TUaMeTpa.
Omnpeaeasitb chepy Kak purypy
BpaLICHUS OKPYKHOCTH.
HccaenoBathb B3auMHOE
pacnojoxeHue cepbl U MI0CKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTeKax U pUCyHKaXx.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C F€0/Ie3NYECKUMU
JUHUSIMU Ha cepe

[Hunusapuyueckas TOBEPXHOCTD,
o0pa3yronye MUIMHIPUIECKOM
MOBEPXHOCTH, OCh IIMITUHAPUICCKON
noBepxHOCTH. [{ummHAp: OCHOBaHUS
1 O0KOBasi TOBEPXHOCTH,

OOBACHATD, YTO HA3LIBAIOT
[UJIMHIPOM, Ha3bIBATh €T0 DJIEMEHTHI.
N3yyath, 00bSICHIATDH, KaK MOJTYYUTh
HAJIMHJP TyTeM BpalleHUs
MPSMOYTOJIbHUKA.
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o0Opasyromias U 0Ch; IJIOMaAb
OOKOBOM U TIOJIHOW TTOBEPXHOCTH.
N3o6paxkenue muimHapa

Ha IIJIOCKOCTH. Pa3BepTKa MUJIIMHAPA.

Cedenust HUIMHIpA
(TUTOCKOCTBIO, MapaJlIeIbHON
WJIU TICPIICHIUKYIISIPHOM OCH
UAJIMH]IPA)

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUIS. BBIYMCIICHMS TUIOIaau OOKOBOM
MMOBEPXHOCTHU LWJIUHJPA.

N3y4yarsb, pacno3HaBaTh pa3BEepTKY
HWIMHJIPA.

N300paxkaTh HUIMHIP U €70 CEYCHUS
TIOCKOCTBIO, TPOXOISAIIEH YEPE3 €TO
OCb, TTAPAJJICITBHON WIIN
IIEPIICHIUKYJIIPHON OCH.

HaxoauTh miomaay 3TUX CeYSHUM.
MopenupoBaTh peIbHbIE CUTYAIlUU
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJEIU

C MCTO0JIb30BAaHUEM F€OMETPUUECKUX
MOHSTHH

Konunueckast HoBEpXHOCTB,
o0Opasyronue KOHUIEeCKOM
MOBEPXHOCTH, OCh 1 BEPILIMHA
KOHUYECKOMN ITOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHAa,
oOpa3yroias u oCh; TUIOMIATh
OOKOBOI ¥ TOJIHOM MMOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromnme
¥ BBICOTA; OCHOBAHHSI U OOKOBas
IIOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4yarb, 00bACHATH, KaK IMOJTYYNUTh
KOHYC ITyTE€M BpaILCHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOAIIEH Yepe3 OCb,
Y IUIOCKOCTBIO, NIEPIICHAUKYIIIPHOU
K OCH.

H3y4yarsb, pacno3HaBaTh pa3BEPTKY
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Pa3BepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJUICIIbHON OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOSIIEH
4yepe3 BEPILNHY)

KOHYCA.

BbIBoANTH, HCIIOJIB30BATH (OPMYJIBI
JUTSL BBIYUCIIEHUS IUIOIIAaA OOKOBOU
MMOBEPXHOCTH KOHYCA.

HaxoauTsb 1mioiiaay cedeHu,
MPOXOJISAIIMX YEPE3 BEPUINHY KOHYCa
WIN TIEPIIEHIUKYIIAPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

HN3yuarthb, 00bACHATH, KaK €T0
MOJYYUTh ITyTEM BpAILICHUSA
MPSIMOYTOJIHOM TPaIeInH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUISI BBIYMCIIEHUS TUIOMIAIA OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHarus ten BpaiieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIllCHUS

AKTYaJu3upoBaTh PakThl 1 METOIbI
IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.

Pemates crepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C TEJIAMU BpPAILCHUS,
IIOCTPOCHUEM CEYEHUU TEJI BpalllCHHUs,
C KOMOVHAIUSMU TeJl BpallleHUs

Y MHOI'OTPAHHUKOB Ha HAXOXKJICHUE
F€OMETPUYECKUX BEIUYUH.
Hcnoab3oBaTh Ipu perieHun
CTEPEOMETPUYECCKUX 3a1a4
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MJIAHUMETPUIECKUE (DAKTBI 1 METOBI
337241 HAa BBIYMCICHHE

M JJ0Ka3aTeIbCTBO.

MoaeaupoBarh peajabHbIC CUTYallHU
Ha SI3bIKE TEOMETPHH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUYECKHUX
MOHSITHU

O0BEMBI TETT

[TonsTe 06 00beMe. OCHOBHEIC
CBOICTBAa OOBEMOB TEII.

O06beM nuIMHIpa, KOHYyCA.
O06bem mapa u miomajb chepbl

AKTYaJau3upoBaTh PaKThl 1 METOIBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbIBOAMTH, HCNIOJIB30BATH
dhopmyIibl 00BEMOB: MTPU3MBI,
HWIMHIpPA, TUPAMU/IBL, KOHYCA;
YCEUEeHHOU MUPaMUIbl U YCEYCHHOTO
KOHYCa.

Pemiath crepeomeTpuyecKkue
3aJ1a4yM, CBSI3aHHBIE C BEIYUCICHUEM
00BEMOB.

®opMyJIMPOBATH OIPEICICHUE
[IApOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumeHsaTh GOpMyIIbI

JUTST HaX0XKIEHUS 00BEMOB

IapOBOI'0 CETMEHTA, IIapOBOT0
CEKTOpa
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[TomoOHbIE TENa B MPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

Pemath cTepeoMeTpuieckue 3a1auu,
CBSI3aHHBIE C 00BEMOM IIapa

U TUTOIABIO Chephl.
MopaeanpoBaTh peaibHbIC CUTYyaIluN
Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh
MTOCTPOEHHBIC MOJIEIH

C UCITOJIb30BAaHUEM T€OMETPUUECKIX
TIOHSITHN.

AKTYaJau3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTUH.

Pemathb crepeomMeTpuyuecKue 3a1a49u,
CBSI3aHHBIC C COOTHOIIICHUEM 00hEMOB
Y TIOBEPXHOCTEHN MOTOOHBIX TEIl

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTYallUU
Ha S3BIKE TEOMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH

C UCITOJIb30BAaHUEM T€OMETPUUIECKHIX
MOHATUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOYKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOpa 10 TPEM HEKOMILJIAaHAPHBIM
BekTopam. IIpasuio

AKTYaJIu3upoBaTh GAKThl U METOIbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJTHPOBATH IPABUIIO
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napajuienenuneaa.
Pemenne 3ana4, CBS3aHHBIX

C IPUMEHEHUEM MIPABUII IEUCTBUI

C BEKTOpAMH.

[IpssmMoyroJibHast cuCTEMa KOOPAUHAT
B nmpocTtpancTse. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yriioB Mexay npsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU I'€OMETPUYECKUX 3a1a4

napasuieJIenuneaa pyu CI0KeHUn
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATb BEKTOP Ha YHUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3TUX
OIeparui.

JaBathb ornpeeseHue npsiMoyrojibHON
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Beipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BeiBoAUTEH, HCII0JIB30BATH (POPMYJTY
JUTMHBI BEKTOPA U PACCTOSTHUS MEXKILY
TOYKAMH.

Boipaxkarh CKaISIpHOE POU3BEICHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMHU, ABYMsI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMH.

BbiBOAUTEH, HCNIOJIBL30BATH (POPMYITY
PacCTOSIHUSL OT TOYKH J10 INIOCKOCTH

[ToBTOpEeHue, 06001IeHNE
W CUCTEMATHU3AIINI 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IUIaHUMETPUU. 3a/1a4u
IUTAaHUMETPUU U METOJIbI UX

Pemrats npocrenuive 3anadu
Ha HaX0XXJIECHUE UINH U YIJIOB
B FreOMETpUYECKUX (purypax,
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perieHusl.

OcHoBHBIE (HUTYPBI, HAKTBI, TEOPEMBI
Kypca cTepeoMeTpuu. 3aauu
CTEPEOMETPUH M METOJIbI X PEIICHUS

npuMeHsTh Teopemy [ludaropa,
TEOpEMbl CUHYCOB U KOCHYCOB.

Haxo;me Iomaab MHOT'OYI'OJIbHHKA,

Kpyra.
Pacno3naBaTh 110100HbIE PUTYPHI,

HAXOJIUTh OTHOIICHUS JUINH

U IUIOIIAJCH.

Hcnoab30BaTh Ipu peIICHUN
CTEPEOMETPUYECKUX 3a71a4
(haKThl ¥ METOJIBI TJITAHUMETPUH

OBLIEE KOJIMYECTBO
JACOB I10
[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
II
3 CPUCTIEYIAPHOCTE HPAMBIX 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TET 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI # KOOp/HHATH B 10 1 https://m.edso0.ru/ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUcTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaudyecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

U3yYeHust

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHbIE TTOHSTHS
CTEpEeOMETPHUH: TOUYKA, IpAMas,
IJIOCKOCTb, IPOCTPAHCTBO.
[TpaBuiia uzo6paxeHus Ha
PHUCYHKaX: U300pakeHHs
IUIOCKOCTEH, MapayienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

Ilonstus: MEPECCKAOIUCCA
IJIOCKOCTH, IICPECCKAIOIMUCCA
npsimad U 1miIoCKOCTb

https://m.edsoo.ru/NR6VJYCGK

[TonsTus: MEepeCCKaAroIueca
IJIOCKOCTH, NIEPECCKAIOMIUCCA
npsiMad U 1miIoCKOCTb

https://m.edsoo0.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKLIUOHHBIX
yepTekax

HauanpHabie cBeneHus o kyoe u
MUpaMuJIe, UX pa3BEPTKH U
Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

HauanpHabie cBeneHus o kyoe u
nUpaMuJIe, UX pa3BEPTKH U
moxenu. CedeHust
MHOTOTPaHHUKOB

https://m.edso0.ru/AMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMETPHUU U
CIICACTBHA U3 HUX

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

10

ITonusTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCHOMBI CTCPCOMETPHUU U
CJIICACTBHA U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUH CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J679

11

B3aumMHoe pacrionoxxeHue
IPSIMBIX B IPOCTPAHCTBE:
NIEPECEKAIOINECS, TapalIEIbHbIE
Y CKPELMBAOIINECS IPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapaieabHOCTB NPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
napajuleJIbHbIC NIPSMBIE B
IIPOCTPAHCTBE; NapAIUIEIBbHOCTD
TPEX MPAMBIX

https://m.edsoo.ru/CS9VLQLH6

13

14

[TapamiensHOCTE IPSAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[TapamienbHOCTE IPSAMON U
IUIOCKOCTH

VYTl ¢ COHANpPaBIEHHBIMU
CTOPOHAMH

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

15

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/KGJMSOEUK
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYron Mexay NpsMbIMU B

16 https://m.edsoo.ru/24LVWH9V8
IPOCTPAHCTBE

17 Hapasresbaocts mockocteit: https://m.edso0.ru/BUSTQIHZT
napajuieNIbHbIC TNIOCKOCTH

18 CBOHCTBA Napa/IebHEIX https://m.eds00.ru/0KQQK2ABA
IJIOCKOCTEH
[Ipocretimire npocTpaHCTBEHHbBIE

19 (GUTypBI Ha TUNTIOCKOCTH: TETPASIP, https://m.edsoo.ru/MRT13XP79
KyO, apayuiesIenumne/I

20 [Toctpoenue ceuenunit https://m.edsoo.ru/DI3BAX05J8

21 [TocTpoeHue ceueHuit https://m.eds00.ru/20GC3ZP9P
KontponbHas padora 1mo reme

22 Upsvere i tockocth 5 https://m.eds00.ru/BI405QJEB
npoctpancTse. [lapamieabHOCTh
IPSIMBIX U IIIOCKOCTEHN"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IIJIOCKOCTH: NIEPIICHIUKYIIAPHBIE https://m.edsoo.ru/RN45YBOSR
npsSIMbIE B TIPOCTPAHCTBE

24 HpsMEI€ NapaiienbHEIe o https://m.edsoo.ru/32MXRZDDL
NEPIEeHIUKYIISPHBIC K IMIIOCKOCTH

25 Hpsmeie napajesbubic n https://m.eds00.ru/JPUOTOI3N
NEPNCHAUKYIIAPHBIC K IIIIOCKOCTH

26 HpHSH?K TTEPTICHAMKYIAPHOCTH https://m.edsoo.ru/DC41W6K14
MMPAMOHU U IIIOCKOCTH

27 HpmH?K HEPHICHIKYIHPHOCTH https://m.edsoo.ru/HD3D63S5P
NPSIMOM U TUTIOCKOCTH

28 Teopema o NPAMOH https://m.edso0o.ru/YOIQSMOH1
NEPNCHAUKYIIAPHOU IINIOCKOCTHU

29 Teopewma o psmoit https://m.eds00.ru/81REKU5R]
HEPIEHIUKYISIPHOM MJI0CKOCTH

30 Teopena o mpamoit https://m.eds00.ru/HFKNPKZ7T

MEPIECHINKYISIPHON MIIOCKOCTH
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
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[leprieHIUKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[IepnieHauKYISp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

33

34

HepHeHI[I/IKYJ'IHp 1 HAaKJIOHHBIC:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!

pacCToAHUC OT TOUYKH 10
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

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

35

36

37

VYTIbl B IPOCTPAHCTBE: Yol
MEXIY MPSIMOM U TJIOCKOCTBIO
JIByrpaHHBIN yroJi, TUHEHHBIN
yroJI ABYTPAHHOI'O yIiia
JByrpaHHBIN yroJ, TMHEHHBIN
yroJ IBYTPaHHOIO YIJIa

https://m.edsoo.ru/PSFIXUAL1LI

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

https://m.edsoo.ru/ML0ZZYZC7

38

39

[TepnieHIMKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHAUKYISIPHOCTD
IIJIOCKOCTEW: IPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9INH

https://m.edsoo.ru/DY2AF84T2

40

[lepnenuKynsIpHOCTD
IJIOCKOCTEW: MpU3HAK
NEPIEHIUKYIIPHOCTHU ABYX

https://m.eds00.ru/TS8OAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

IUIOCKOCTEHN

41

42

Teopema o Tpéx
NepHEHANKYIISIpax
Teopema o Tpéx
MEePIIeHIUKYIIspax

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

44

Teopema o Tpéx
NepHeHANKYIISpax

KonTtponpsHas pabora o Temam
"IlepneHqUKYISIPHOCTD MPSAMBIX U
miockocTe" u "YTiael MeX Iy
NPSMBIMH U TIJIOCKOCTSIMU"

https://m.eds00.ru/OWG81WDV3

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

45

46

47

48

IToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOTOIPaHHUKUY;
pa3BEpTKa MHOTOTpaHHUKA

[Ipu3ma: n-yronpHas npusma;
IPaHU U OCHOBAHUs IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs IIPU3MBI;
OOKOBast ¥ MOJHAsI TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napaJuieIenunes] 1 ero CBOMCTBa

[Inpamuia: N-yrompHas
nMpamMua, rpaHd U OCHOBAHUE
NUpaMu/JIbl; OOKOBAs U MOJIHAS
IIOBEPXHOCTh MTUPAMUIBL,
IIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.edso0.ru/ITOFX00PA

49

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKU:
IMOHATHUEC ITPABUIIBHOT'O
MHOTI'OI'paHHUKA; ITPABUJIbHAA

https://m.edsoo.ru/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

50

51

pU3Ma U paBUIIbHAs MUPAMUIA;
MpaBUJIbHAS TPEYTrOJIbHAasd
nupamMuia v NpaBUIbHBIN
TETpadp; Kyo

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3Ip,
JOJIEKA3Ip U UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMPaAMHJIAX,
napajuieJenune1ax, NpaBUIbHbIX
MHOI'OI'paHHHKaX

https://m.edsoo0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

52

BbrumcieHne 3J1eMEHTOB
MHOTOTPAaHHHUKOB: p&Opa,
JIMarOHaJIH, YIJIbl

https://m.edsoo.ru/EUPAMN760

53

54

55

[Tnomans 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTHU IIPSMOi
IIPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSIMOM TIPU3MBI

[Tmomank 60KOBOI MOBEPXHOCTH
U TIOBEPXHOCTH MPABUIBHOMN
NUPaMUJIbI, TEOPEMa O TUTOIIAH
OOKOBOI OBEPXHOCTHU
YCE4EHHOW IMUPAMHU/IbI

KonTponbhas pabota no teme
"MHororpanHukm"

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60

https://m.edsoo.ru/VHYNJQOMQD

56

[TousaTtue 00 00BEME

https://m.edso0.ru/GM1LC394G

57

O0BEM TUpaMHUTBI

https://m.edso0.ru/B307P8WTC

58

O0BEM TUpaMHUTBI

https://m.edso0.ru/PQZ9ED3YF

59

O06bEM upamMu/Ibl

S

https://m.edsoo.ru/RZ8BITMU9

41


https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9

60

O0BEM TUpamMu bl

https://m.edsoo.ru/OHRFO2LCT

61

O0BEM TIPU3MBI

https://m.edsoo.ru/YEQP63ZD4

62

O0BEM TIPU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O0BEM IPU3MBI

https://m.edsoo.ru/FIMQWG6KFT

64

65

66

67

68

KonrponbsHas paboTa no reme
"O06BEMBI MHOTOTPaHHUKOB"

[ToBTOpeHmEe, 0600IIEHNE
cUCTEeMAaTH3aIlHs 3HaHWM.
[TocTpoenue ceueHuii B
MHOTOTPAaHHHUKE

[ToBTopenue, 0600IEHNE
CUCTEMATH3aLMsl 3HAaHUM.
Brluncnenue paccTosHAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXy CKPEIMBAIOIIUMUCS
PSIMBIMU

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHnue, 06001mEeHNE
CUCTEMATH3alMsl 3HAaHUH.
Brruncnenue yrios: Mexay
CKPEIIMBAOIINUMUCS IPSIMBIMU,
MEXIY MPSIMOM U IUNIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

L

68

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

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0A9U

https://m.edsoo.ru/X7CJU5L0O0
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https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
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https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
JTMaMETp; TUIOIIAIb
MMOBEPXHOCTHU Chepbl
B3anmHoe pacnonoxxenue
cepsl U TIOCKOCTH;
KacaTelbHasl MJI0CKOCTh K
chepe; iomanab chepsl

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3yYCHUS

DJIeKTPOHHBbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKON
MMOBEPXHOCTHU, OCh

LHUIUHIPUYECKOU MMOBEPXHOCTH

https://m.edsoo.ru/QDCF8UGXE

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Ch; ILIONIAb OOKOBOH U
MTOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300parkeHne LWIMHIpPA HA
mockocTH. Pa3zBéprka
mwHApa. CeyeHus UIMHApa
(TIIOCKOCTHI0, MapaljiesIbHOM
WIN IepIEHANKYISPHOI ocH
LHMIMH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MTOBEPXHOCTH, OCh M BEpPITUHA
KOHHUYECKOW OBEPXHOCTH

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

https://m.edso0.ru/H64QF3E6GR
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https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
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https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHME U BEpIIMHA,
o0pa3yrolas U 0Ch; IJIONIA/Ib
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ceu€HHBI KOHYC:
o0pa3yroiue 1 BbICOTA;
OCHOBaHHS U OOKOBas
MTOBEPXHOCTH

https://m.eds00.ru/Q4EUBB6GT

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

10

11

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, POXOASIIIEH
yepes3 BEPIINHY)

KomOunanwst ten BpameHus u
MHOTI'OTPDAaHHUKOB

https://m.edsoo.ru/OPVICKUYU

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

12

MHororpaHHHK, OTIUCAHHBIH
okoJ1o cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WU
B TEJIO BpaIlEHUS

https://m.edsoo.ru/RMYY1STLP

13

14
15

16

17

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIiCTBa 00BEMOB TEN

O06bEM UIMH]Ipa, KOHYyCca
O6béM 1mapa ¥ momaab chepol
[TonoOHebIe Tena B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOIIAIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOAOOHBIX TEJ

Kontponbras paboTa mo temam
"Tena Bpamenus" u "OO6beMbl
Ten"

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

https://m.edsoo.ru/W8TGN5799

https://m.eds00.ru/G7TAYCMIOTT

https://m.edsoo.ru/4AN04FYUUX

https://m.edsoo.ru/KCOMHJI5SWW

44


https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW

18

19

BekTop Ha IJI0CKOCTH | B
MIPOCTPAHCTBE

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

20

VMHOXEHIE BCKTOpPA Ha YHUCJIO

https://m.edsoo.ru/4H7PLGBI1

21

PasnoxxeHue BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5

23

24

25

26

KoopanaaTHO-BEKTOpHBII
METOJ IIPH peIlIeHUH
reOMEeTPUUYECKUX 3a7a4

[IpssMoyronbHas cucrema
KOOpJUHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agauu B
KOOpJMHAaTax

Yron Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Beruncnenue yrios Mexy
IPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/BBI139Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

KonrtponsHas pabora no Teme
"BekTopsl 1 KOOPIMHATHI B
mpocTpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHme, 0600IIEHNE U
CUCTEMAaTH3alMsl 3HAHUM.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca IJIaHUMETPUU

https://m.edso0.ru/16ASE1TYU

29

IToBTOpenue, 0000IICHNE U

https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE PUTYPBI, PAKTHI,
TEOpEMBI Kypca INITaHUMETPUH

30

31

[ToBTOpeHME, 0000IIEHNE U
CHCTEMAaTH3aInsI 3HaHUH.
3aau MIaHUMETPUU U METO/IBI
WX peIICHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3alns 3HAHUH.
3a£[a'—II/I IIAaHUMETPUHN U MCTOABI
UX PEIICHHSI

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

32

33
34

IToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3allus 3HAaHHUI.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPUH

HToroBasi KOHTpOJIbHAS padoTa

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CXOC4C

https://m.edsoo.ru/70QSTDCAP
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https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
A p— IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbl 0CBOEHHS OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001mero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpust
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, NIPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJCTBUS M3 HUX MPHU PELICHUU
TreOMETPHUECKUX 33]a4
73 OmnepupoBatb MOHATHSMHU: TApAUIEABHOCT 1 TCPIICH/MKYIAPHOCTD
IPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBars B3aMMHOE pacCIIOIOKEHUE TPSMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATHSMU: JBYTPAHHBIA YIoJ, TPaHU JBYIPaHHOIO YIJja,
7.5 pedpo ABYTrpaHHOIO YIJia, JIMHEHHBIM yrojl IBYIpaHHOIO yria, IpaaycHas
Mepa JIBYTPaHHOTI'O yria
76 OmnepupoBaTh NOHATHUSAMHU: MHOT'OIPaHHMK, BLIHYKJ'ILII\/:IJ U HEBBIITYKJIbIN
MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTDAHHUKA, TIPABUIIbHBIA MHOTOTPAaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (THpamua, MpHU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS  JJIs
78 kmaccuukanuu  (BBIMYKJIBIE M HEBBITYKJIbIE  MHOTOTPAaHHUKH,
NPaBUJIbHBIE MHOTOIPDAaHHHKH, TpsAMbIE M  HAKIOHHBIE IPU3MBI,
TapajuIeTIeTUIIC b )
79 OmnepupoBatb HOHATHAMHU: ceKymias IUIOCKOCTB, ceueHue
MHOTOTPaHHHKOB
710 OOBSACHATh  NMPUHIOUIBI  TOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
UCHOJb3Yysl METOJ CIIEJIOB
Ctpouth ceuyeHHs MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a7jaun Ha HAXOXJIEHUE T€OMETPUYECKUX BEJIWYHMH IO 00paslam
WIH aITOPUTMaM, TPUMEHsSI W3BECTHBIE aHAIUTUYECKHE METOIbI TpH
7.12 pellIeHMH CTaHJApPTHBIX MaTeMaTHYeCKUX 3aJad Ha  BBIYHCIICHHE
pacCcTOSTHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JIO MPSMOH, OT TOYKH 0
TUIOCKOCTH, MEX/1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemrate 3aaun Ha HaXOXIEHUE T€OMETPUYECKUX BEJIWYHMH IO 00paslam
WIM QJITOPUTMaM, IPUMEHSISI W3BECTHBIE AHAIUTUYECKUE METOIbl MpPHU
7.13 pelICHHH CTaHJApTHBIX MATEeMaTHYECKUX 3aJau Ha BBIYUCICHHE YTIIOB
MEXJy CKPELIMBAIOIUMUCS NPSAMBIMHU, MEXAY HPSIMOH M IJIOCKOCTBIO,
MEX]y TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
7.14 Beruucnsate 00bEMBI W IJIOMIAMM  TOBEPXHOCTEH MHOTOTPAaHHUKOB




(mpu3Mma, mupamMuaa) ¢ IpuMeHeHuEM (HOPMYJ, BRIUUCISATH COOTHOIICHUS

MEXITY IJIOIAISIMU MMOBEPXHOCTEH, o0BEMaMu M0TI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPHI
W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QUTrypax, NPEACTAaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reomerpuueckue (aKThl ISl PEUICHUS CTEPEOMETPHUECKUX
7.17 3a/a4, MPEANOoJaraluX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBUS
MIPUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAITUOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 33]1a4
719 [IpuBoAMTH TpPUMEpPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpojae U
KU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTH MoNydeHHbIE 3HAaHUS HA MPAKTHKE: aHAJU3UPOBATh peaibHbIe
CHUTyallud ¥ TPUMEHATh W3y4YCHHbIE IOHATHS B TIPOIECCE IOMCKA
pelleHrs MaTeMaTH4ecKu cOpMyIUPOBAHHON IPOOIEMBI, MOAECTUPOBATH
7.20 peanbHBIe CHTyallud Ha SI3bIKE T€OMETPUH, HCCIEIO0BaTh IOCTPOCHHBIC
MOJIETIM C HCIOJb30BAaHHMEM TIE€OMETPUYECKHX MOHATHH U TeopeM,
ammapara anreOphl, pemaTh MPAKTUYECKHE 3a/adyd, CBS3aHHBIE C
HaXO0XKJICHUEM T'€OMETPUUYECKUX BEIIMYUH
11 KIIACC
Kon o
HpoBepsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: IHJIMHIPHYECKAst TOBEPXHOCTh, 00pa3yromne
6.1 WIMHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHUJIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJT BPALICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacrioiokeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa,
6.5 BBICOTAa CErMEHTA, IIAPOBOW CIIOM, OCHOBAHUE IIAPOBOIO CIIOS, BHICOTA
IapOBOTO CJIOS, MAPOBOU CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Tea BpalleHUs,
' TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OTMMCaHHBIN 0KOJIO cepsbl, chepa, BMHMCaHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpaLICHUS
6.8 BBIUMCIIATP COOTHOUICHHS MEXAY IUIOMAASMU TIOBEPXHOCTEH W

00BpéMaMU ITOTOOHBIX TEN




6.9

6.10

6.11

6.12

6.13

6.14

N3o6paxars n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYP: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHUS Tl
BpalleHus

W3Briekath, WHTEPIPETUPOBATH M TPEeOOpPa3OBLIBATH WH(GOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UIypax, IPEJICTaBICHHYI Ha
YepTeKax U PUCYHKAX

[TpumeHsTh TeOMeTpUUYECKUEe (PAKTHI JJIsi PEIICHUS CTEPEOMETPUICCKIX
3aJ1a4, MPEANOaralomuX HECKOJBKO IAaroB PENICHMs, €CIH YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

OniepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JCHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHMS BEKTOPOB U
YMHOXEHHUS BEKTOpa HA YHCIIO, OOBSCHATH, KAKUMH CBOWCTBAMHU OHH
o0aaroT

6.15

HpI/IMeHHTL IIpaBUJIO IMapaJuUICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

6.17

6.18
6.19

6.20

OHepI/IpOBaTL MNOHATHUAMMA: ACKAPTOBBI KOOPJAHMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJIpHOC  IIPOHU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

Haxoauth cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroj
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIIaIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemars npocreilline reoMeTpudecKHe 3aJaud  Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemarp 3amauM Ha J10Ka3aTe€IbCTBO MaTEMATUYECKUX OTHOIICHHUH H
HaXO0XXJICHHE T€OMETPHUECKUX BEJIMYMH MO oOpas3laM WM alropuTMam,
INPUMEHSISI  U3BECTHBbIE  METOAbl IpPU  PEIIEHWH  CTaHJAPTHBIX
MaTeMaTHYeCKuX 3aJa4

6.21

6.22

IIpuMeHATH mpocTEedlIMe NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEHIEHUN CTEPEOMETPUUECKUX 3a]1a4

[IpuBOAUTE MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
JKU3HH, PACIIO3HABATH IPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH TOJIydeHHbIE 3HAHHWA Ha TpaKTHKE: aHaJIU3UpOBATh
peasibHble CUTyallUM W TPUMEHSATh H3y4€HHbIE TOHATHA B IIpoOIEcce
MOKCKAa pELIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYAl[MU Ha S3bIKE T€OMETPUHU, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TEopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3ajaul, CBSI3aHHBIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETUYHMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUU  CTEPEOMETPUU:  aAKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3auMmHOe  pacrosiokeHHWe NpSAMBIX B IPOCTPAHCTBE:  IIEpECcEeKarolluecs,
napajjielibHble M CKpeliuBarouuecs npsMele. [lapamiensHOCTh NpsMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajjiesIbHbIE IpsIMblE B  MPOCTPAHCTBE,
HapajyIeNIbHOCTh TPEX HPSAMBIX, MapajuIeIbHOCTh MPSIMON M IUIOCKOCTH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXIY TMpsAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh IIIOCKOCTEN: MapajuleIbHbIE MIJIOCKOCTH, CBOWCTBA MapalIeIbHbIX
mwiockocteil. [Ipocteifive nmpocTpaHCTBEHHBbIE (UIYPBl Ha IJIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOU IEPIIEHAUKYIISPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUSA (PUIypbl HAa ITUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpumsma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyroJibHbIN Napauieaenune
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NPABUIbHAS M yCeUEHHAs MUpaMuUa.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lmomansb
OOKOBOW IOBEPXHOCTH W IOJHOH IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAIH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI ITOBCPXHOCTD, 06pa3yfonme HHHHHHPHHCCKOﬁ IMMOBECPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckast moBepXHOCTh, 00pa3yrolme KOHNYECKON MTOBEPXHOCTH, OCh M BEpIITHHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paanyc, AMaMeTp, IUIoLalb NOBEpXHOCTH cheprl. Banmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okolo chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, UJTU TEJIO0 BPAIICHUS

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TMMapajieNienuneaa M ciueactsuss u3 He€. OO0BEM IMUIIMHIpA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuble Tema B mpoctpaHcTBe. COOTHONIIGHUS  MEXIy  IUIOMIAISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIIOXKEHUE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPpU pCIICHUU I'COMCTPHUYCCKUX 3a1a4




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

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Brnanenue Merogamu J0Ka3aTeNbCTB, AJTOPUTMAMU pELICHUS 3a/ady;
yMeHue (QOopMyIUpOBaTh M OINEPUPOBATh MOHATUAMHU: OIpe/IeICHHE,
aKcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, MPU3HAK, [0KAa3aTeNbCTBO,
paBHOCHUIIbHBIE (HOPMYIUPOBKHU; IPUMEHATH UX; yMEHUE POPMYyITUPOBAThH
oOpaTHOE W MPOTUBOIOJIOKHOE YTBEP)KIACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOIb30BaTh METOJ MaTeMaTU4YeCKOW HWHAYKIUU;
MPOBOJUTH  JIOKA3aTEeJIbHBIC PACCYXKJEHUS TpPU PEIICHUH  3ajad,
1 OLICHUBATh  JIOTHYECKYI0  TPAaBUIBHOCTb  PACCYKIEHUH;  yMEHHUE
OTIEpUPOBATH TOHATUSIMH: MHOXECTBO, TMOJMHOKECTBO, OIEpalliy HaJl
MHO)KECTBaMHU; YMEHHE HCIIOJNb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapar Jyuisl OMUCAaHUs PeaTbHBIX MPOLIECCOB U SBJICHUM U MPU PEIICHUU
3ala4, B TOM 4HCIE U3 JAPYruX Yy4eOHBIX NPEIMETOB; yMEHHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, IepeBo, UKI, Tpad Ha
IJIOCKOCTH; YMEHHME 3a/aBaThb M OMNHUCHIBaTh Tpadbl pa3IuYHBIMU
croco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3a0a4

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTETEHb C LIEJIbIM IT0Ka3aTelieM, KOPEeHb HaTypajIbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM MTOKA3aTeNEeM, CTENEHb C JEHCTBUTEIbHBIM [TOKA3aTEIEM,
norapudM 4YMcIa, CHHYC, KOCHHYC M TaHI€HC MPOHM3BOJBHOIO 4YHCIA,
OCTaTOK IO MOJYJI0, pPalMOHAIBHOE YHCIIO, UpPpaIMOHAIbHOE YHCIIO,
MHOXKECTBAa HATypaJbHbIX, IEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
qrceN, yYMEHHE WCIONb30BaTh MPH3HAKK JCTMMOCTH, HAMMEHBIIHN
o0t 1enuTenb 1 HauMeHbllee oo1ee KpaTHoe, anroput™ EBknuaa npu
peleHnH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMH MO3UIIMOHHBIMHA CHCTEMaMH
CUMCIIEHUS;  YMEHUE  BBINOJHATH  BBIYMCIEHHWE  3HAYEHUH U
npeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHSAMH U Jiorapu@mamu,
2 npeoOpa3oBaHuss  JPOOHO-PAllMOHATBHBIX  BBIPAKEHUH;  yYMEHHE
ONEepUPOBaTh  MOHATHSMH:  IOCIEI0BAaTENbHOCTh, apudmernyeckas
mporpeccusi, reoMeTpudeckas mporpeccusi, OCCKOHEYHO YObIBaroIas
reoMeTpuuecKas Mporpeccusi; yMEeHUe 3a/laBaTh IOCJIEI0BaTEIbHOCTH, B
TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (OPMYI; YMEHHE OIEepHpOBAThH
MOHATHSIMH: KOMITJIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJIyJIb U apTYMEHT KOMILIEKCHOTO YKcia, popMa 3almicH KOMITJIEKCHBIX
yucen (TreoMeTpuyvecKas, TPUTOHOMETpUYECKass M ajreOpanveckas);
yMETh MPOU3BOAUTH apu(MeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU
qHUCcIaMU; TPUBOJIUTH IPUMEPHl MCIIOJIB30BaHUS KOMILJIEKCHBIX YHCEl;
OIIEpUpPOBaTh MOHATUSAMU: MaTpuLa 2X2 u 3x3, onpenenuTenb MaTpULbL,
reOMETPHUECKUI CMBICIT OIPEAETUTENS

3 YMeHue onepupoBaTh NOHSTUAMM: PALMOHAIBHBIE, HUPPALUOHAILHBIE,
MOKa3aTeabHble, CTENEHHbIe, JIorapu(pMUUEeCKHe, TPUTOHOMETPHUECKUE




YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBAThH
MOHATUSIMHU: TOXXJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPABCHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHUIIBLHOCTH
YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE peEllaTb YPaBHEHHS,
HEPABCHCTBA M CHUCTEMBI C IIOMOLIBIO DPA3JIMYHBIX IPUEMOB; DPEILIATh
YpaBHCHHA, HCPABCHCTBA U CHUCTEMblI C MHapaMCTpoOM; IIPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI U1 PELICHUS MaTeMaTHYEeCKHX
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU M peabHON KU3HU

YMeHue omnepupoBaTh NOHATHUAMH: (DYHKIUS, 4YETHOCTH (DYHKIHH,
NePUOAMYHOCTh (YHKIMH, OTPAaHWYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMH, SKCTpeMyM (YHKIWU, HauOoJblIee M HAaUMEHbIIee 3HAUYCHUS
(GYHKIIMHM Ha TPOMEXKYTKE, HeNpepbIBHAS (YHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, TEOMETPHUECKUN U
¢u3MuecKuii CMBICT IPOM3BOJHOM, NepBOOOpa3Hasi, OIpeaeaEHHBIN
WHTETpaj; yMEHHE HAXOIUTh ACHMITOTHI Tpaduka (yHKIHH; YMEHHE
BBIYHCIISATH  MPOM3BOJHBIE CYMMBI, IPOHM3BEICHHS, YAaCTHOTO H
KOMIO3UIMHU (DYHKIHA, HAXOOUTHh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMM; YMEHHE HAXOIUTh IPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKINI;
YMEHHUE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEHOBAaHUS (DYHKIIHA,
HAXOMUTh HaWOOJbIINE M HAWMEHbUIME 3HA4YEeHUS (YHKIUHA; CTPOUTH
rpadMKd MHOTOWJIECHOB C HMCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh TPOU3BOMHYIO IS HAXOXKICHHS HaMIY4IIero
pelieHusi B TPUKJIAIHBIX, B TOM YHCIIE COLIUAIBHO-DKOHOMHUYECKHUX H
¢u3nyeckux 3agavyax; HaXOAMUTH IUIOMIAIN U 00BbEMBI (PUTY C MOMOIIBIO
WHTETpaja; MPUBOAUTH MPHUMEPHl MAaTEMATHYECKOTO MOJECIUPOBAHUS C
MOMOIIBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk GyHKUUH, oOpaTHas
¢GbyHKIMSA, KoMmmo3uuusg (yHKUWN, JUHEHHas (QYHKUMS, KBaJpaTHYHas
¢byHKIHA, palnuoHaIbHas byHKLu, CTEIIEHHAas byHKIHS,
TpUrOHOMeTpHuYeckne  (yHKIMH, O0OpaTHBIE  TPUTOHOMETPUYECKHE
¢GbyHKIMH, TOKa3zaTenbHas M Jorapudmuueckas (yHKIMH; YMEHUE
CTpPOUTHh TIpaUKU H3YYEHHBIX (YHKIUH, BBIIOJIHATH NpeoOpa3oBaHUs
rpaduKoB (QyHKIMA, UCIIONB30BaTh I'paUKH Ul U3yYEHHs IPOLIECCOB U
3aBUCHMOCTEH, NMpU PELICHUH 3a7ad U3 JPYIHX y4eOHBIX NMPEAMETOB U
3aJa4 U3 peaJbHOM >KU3HU; BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMU; UCTIOIH30BATh CBOMCTBA M TPAPUKH (PYHKITUH IS pelICHUS
ypaBHEHMH, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha
KOOPJMHATHON IUIOCKOCTH MHO>KECTBA PEUICHUN YpaBHEHHUW, HEPABEHCTB
U UX CHCTEM

YMeHue pemaTth TEKCTOBBIE 3aJladd pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJM M YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 3aJ]a4i U3 00JacTU yNpaBJiIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA U HX
CUCTEMBI IO YCJIOBHMIO 3aJa4yH, HCCICAOBATH IOJYYECHHOE DEIICHUE U
OLIEHUBATh MPABJONOA00OHOCTh pE3yJbTaTOB; YMEHHE MOJCINPOBAThH
peanbHBIE CUTyallMd Ha SA3BIKE MATEMATUKH; COCTAaBIATb BBIPAKEHHS,
YpaBHEHUS, HEPAaBEHCTBA U MX CHUCTEMBI [0 YCJIOBHIO 3aJadH,
HCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C HCIOIB30BAHMEM  armapara
ayreOpbl, HHTEPIPETUPOBATDH MOJTYYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpefHee apupMeThdecKoe, MeuaHa,




HauOoJiblllee U HaUMEHbIIIEe 3HAUCHMsI, pa3Max, JUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nHpOpMaltIo, IPEJICTABICHHYIO B Ta0MIax, Ha AUarpammax, rpapukax,
OTPaXKaIOLYyK0 CBOMCTBA PEAIBHBIX IPOLIECCOB U ABJICHUM; NPEACTaBIATh
uHbOpMALMI0O € TOMOIIBIO TabaMLl M JMarpamM; MCCIeI0BaTh
CTaTUCTHYECKUE TaHHbIE, B TOM YHUCJIE C NPUMEHEHUEM TpaduIecKux
METOIOB U 3JIEKTPOHHBIX CPEICTB; rpa)uueCcKy UCCIIE0BaTh COBMECTHBIE
HAONMIOACHUS C TIOMOUIBIO JWAarpaMM pacCeMBaHHUs M JIMHEHHOM
perpeccun

YMenue omnepupoBaTh MOHATHSAMHU: CIy4allHBIA ONBIT W CIy4dailHOE
COOBITHE, BEPOSATHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpadUyYecKuX METOJIOB; MPHUMEHSTH
(OpMyIIBI CIIOKEHUSI W yYMHOXCHHSI BEPOSATHOCTCH, (OPMYIy ITOJHON
BepoATHOCTH, (hopmyny bepnymnu, komOuHaTOpHBIE (HAKTHI U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI, yYMEHHE OICPHPOBATH
MOHATHSIMH:  CIIy4aiiHas BEJIMYWHA, paclpelelieHHe BEpOsATHOCTEH,
MaTeMaTU4eCcKoe OXXHIAAHUE, IUCIEPCUsT W CTaHAAPTHOE OTKJIOHEHUE
CIIly4aiiHOM BeNMYWHBI, (YHKUMM pacrupefeNeHuss U IUIOTHOCTHU
PaBHOMEPHOTO, IIOKa3aTeIbHOTO ¥ HOPMAJbHOTO  pacIpe/IesiCHUl;
YMEHHME HCIOJb30BaTh CBOMCTBA W3YYCHHBIX pACHpPEICICHUN s
pelieHust 3a7a4; 3HAKOMCTBO C TMOHATHUSMH: 3aKOH OOJIBIIMX 4YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUMN; YMEHHE MPUBOIUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIUX YHCENl B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUAMH: COUYETAaHUE, NEPECTaHOBKA,
YUCJIO COYETaHWH, YHMCIO TEPEeCTaHOBOK; OWMHOM HbIoTOHA; ymeHue
MPUMEHITh KOMOMHATOPHBIE (DAaKThl U PaCCYKICHHUS AJSl PEIIeHUs 3a/1a4;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJIETb U HHTEPIPETUPOBATh NOJIYUEHHBIA PE3YyIbTaT

YMeHue onepupoBaThb TOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYMHA yIja, IUIOCKMH  Yrou,
JBYTpaHHBIA yroJl, TPEXTPaHHbBIM yroj, CKpeLIMBAIOIIUECs MpsSMBbIe,
MapajuleIbHOCTh U MEPHEHIUKYISPHOCTh HPSMBIX U IJIOCKOCTEH, yroi
MEXIY NpPSIMBIMH, YTOJI MEXKIY NPSAMOM M IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMHU, PacCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE MEXIY
MPSIMBIMHU, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHME UCIOJIb30BaTh MpU
pelIeHnr 3a/1a4 W3y4YeHHblEe (DaKThl U TEOPEMbl IUIAHUMETPHUH; yMEHUE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIET0 MHUpAa; CTPOUTH
MaTeMaTHYeCKHe MOJENN C IOMOUIbI0 TE€OMETPUUYECKUX MOHATUH U
BEJIMYMH, PelIaTh CBA3aHHbIE C HUMH MPAKTHUECKUE 3a/1aun
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOIMIAAL (PUTYpBI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOIOTPAHHUK, CEYEHHE MHOIOI'DAHHHUKA,
KyO, Mapaijenenune], Opu3Ma, nupamuaa, ¢urypa U MHOBEPXHOCTh
BpallleHHs], IWIMHAP, KOHYC, map, cdepa, Mmiomaas chepsl, Mmiomaab
MIOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHyca, LWIMHApPA, O00BEM Kyoa,
MPSIMOYTOJIBHOTO NapajuleJienune a, NUPAMUIbL, HPHU3MBL, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHsS KOHycCa M LIMIUHIPA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromascss cgepbl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (PUTYpHI M MOBEPXHOCTHU
BpAILEHMsI, UX CEUEHMsI, B TOM YHUCJIE C IIOMOULIBIO AJIEKTPOHHBIX CPENICTB;
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YMEHHE NPHMEHSITH CBOMCTBA T€OMETPUUECKHX (DUTYP, CAMOCTOSTEIHEHO
(opMyIHpOBaTH ONpPEACTCHHUS MU3y4aeMbIX (PUTyp, BBIIABUTATH THIIOTE3bI
O CBOMCTBax M IpU3HAKaX reOMETPHYECKUX (HUryp, 0OOCHOBBIBATH WIIU
OlpoBepraTb HWX; YMEHHE TPOBOAUTH KiacCU(UKAUIO (QUTYp 10
pa3MYHBIM TIPU3HAKAM, BBITOIHATE HEOOXOAWMBIE OMOJIHUTEIBHBIC
MOCTPOCHHS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBId TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe TNOAOOHs, TMOA00HBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE U MOAOOHBIC (UIYPHI, B TOM 4YHCIE B TPHPOJIE,
HCKYCCTBE, ApXHUTEKType; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
NIPY PEILICHHUH 3a/1a9; HAXOAUTh T€OMETPUYECKUE BETMYMHBI (JUTMHA, YTOJI,
II011a/1b, 00bEM) NPU PEIICHUH 33134 U3 APYTUX y4eOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HM; YMEHHE BBIYUCIATH T€OMETPHUYCCKHE BEIUYHHBI
(nmHA, yrou, MIOm@AAb, O0BEM, IUIOMIAIb TOBEPXHOCTH), HCIIOJIB3YS
u3y4eHHbIe (OPMYJIBI U METObI, B TOM YHMCIE: IUIONA]b ITOBEPXHOCTH
MUpaMHIBL, TIPU3MBI, KOHYCa, IMIHHIpA, IUIOMmanb chepsl; 00béM Kyoa,
IPSMOYTOJIBHOTO ~ TIapajUIelIeUIe/ia, MUPaMUIbl, TPH3MBL, [MIMHIPA,
KOHYCa, [I1apa; YMEHHE HaXOAUTh OTHOIICHUE 00BbEMOB MOTIOOHBIX QHUTYP

YMeHue onepupoBaTh NOHATUSAMU: MPSIMOYTOJIbHASI cUCTEMa KOOpAMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIO, Pa3jIoKEHHE BEeKTopa Io 0asucy,
CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOU3BEIEHUE, YIOJI MEXIY
BEKTOpaMU; YMEHHE HUCIOJIb30BaTh BEKTOPHBIN U KOOPJIWHATHBIA METO
JUIS pelIeHUs] TEeOMETPUYECKUX 3aJad U 3ajJad JAPYTUX Y4eOHBIX
MIPEeIMETOB

YMenue BbIOMpATh NOAXOIAIIMM METON A pELIeHUs 3aJauu;
IIOHUMAaHHE 3HAYMMOCTH MAaTeMAaTUKA B U3YYCHUH NPUPOAHBIX U
OOIECTBEHHBIX  IPOLIECCOB U  SIBJIIEHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B HCKYCCTBE, YMEHHE IPUBOJIUTH
IIpUMEPBl  MAaTEMaTH4YECKUX OTKPBITHA  POCCUMCKOW M MHUPOBOU
MaTeMaTU4YeCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxa
1 Yucna u BBIYHUCIECHUS
11 HarypasnbHble u nensle yncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
19 Panyonanenple  uucia. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOHM, IPOLIEHTHI,
0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernaeckuit KOpCHE HATypaJbHOH cTerneHu. J[eHCTBUs ¢ apupMETHUYECCKUMH
KOPHSIMU HaTypaJIbHOW CTENEeHU
14 Crenensb ¢ 11e1bIM nokazateneM. CTeneHs ¢ paluoHaIbHbIM MToKa3areneM. CBoiicTBa
CTETICHU
15 CuHyc, KOCHHYC W TaHIEHC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIC JTOTapHUPMBI
HevictBurenbHple  4ynciia. ApudMeTHUEeCKHE ONepaluu C  JICUCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmxEéHHble BRIYUCIEHUS, TPaBUIa OKPYIJICHUs, IPUKHUIKA U OLIEHKa
pe3yabTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KommnekcHeie yncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 Llenbie U 1pOOHO-pAIIMOHAIbHBIE YPAaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUYecKre ypaBHEHUS
2.5 Llenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpeaenuTesIb MaTpULIbI
3 OyHKIHH U TpadUKu
31 OyHK1us, crnocodbl 3anaHus QyHkuuu. [paduk ¢yHkuumu. B3aumao oOpaTHbIE
byakuun. YérHpie n HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HadeHW ¢ynkumu. Hymu ¢yHkuun.
32 [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MuUHUMYMBI (yHKOuM. HauOomnblee M HauMeHblee 3HAa4YEHUE
(GYHKLINU Ha TPOMEKYTKE
33 CrenenHast (yHKIHA C HATYPAIBbHBIM U IEJIBIM TTOKa3aTeneM. EE€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH




3.5 [TokazaTenpHas u torapudmudeckas GyHKIINN, KX CBOWCTBA U Tpaduku
36 Toukm paspeiBa. AcumnTorel rpadukoB (ynknuii. CpoiicTBa  (QYyHKIUH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpuuecKkasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTnyeckoro aHaausa
4.1 [TpousBoanas pynkuwu. [Ipon3BoHbIE IeMEHTAPHBIX (PYHKITHI
[IpumeHeHre MPOU3ZBOJHOM K HCCIEAOBaHHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxokaeHne HauOoNbIIero U HAaUMEHBIIETo 3HauyeHHs (QyHKIUH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MHTErpain
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpPALCHMUSI
7.5 KoopauHnats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MaTteMaruka: anredpa 1 Hauajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSL.
Anrebpa u Hadasia MatremaTuyeckoro ananuza. 10-11 kimacc. Anumon 1A,
Konsarun F0.M., TkaueBa M.B. u np. AxumonepHoe o611ectBo «3narenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
AxkimonepHoe obmectBo «M3marensctBo «lIpocBemenne»

e lHdbopMallMOHHO-METONYECKOE MUCEMO 00 0COOEHHOCTSIX
npenojiaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yueOHOM rosy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeTroandecKue peKOMEH IAIAH 10 CO3TaHHIO KIIACCOB
TEXHOJIOTHYECKOTO M €CTECTBEHHO-HAYYHOT'0 MPOMHIICH 1 KIaCCOB C
yTIyOJICHHBIM U3YYEHUEM MaTEeMaTHKHU, (DU3UKH, XUMUHU, OMOJIOTHH B
00111€00pa30BaTEIHbHBIX OPraHU3ALMAX C UCTIOJIB30BAHUEM
HHPPACTPYKTYpPHI, CO3JaHHON B paMKax HAIlMOHAJIBLHOTO MPOEKTA
«O6pazoBanue» (KBantopuymsl, [T-ky0s1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i en profilej 2025.p
df

o COOpHUK TUITOBBIX 3a/IaHUM JIJISl TEKYIIETO OLICHUBAHUS IO YYEOHBIM
npeametam «Marematuka» u «Mudopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.p
df

L] MGT OINYCCKUC PCKOMCHOAIIHNH. CI_[eHapI/II/I KOMIIJICKTOB y‘-Ie6HI>IX
3aJJaHUI-KOHTEKCTHBIX 33J1a4 K yueOHOMY Kypcy «BeposiTHOCTh U
craructukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr veroyatnost 1 statistika komplekty ucheb
nyh_zadanij_2024.pdf

e Mertoauueckue pekoMeHaauu. CucrteMa OleHKH JOCTHKEHUM
MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeIMeTa
«Marematukay. 10-11 xmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

® «Mos mikona» https://academy-content.apkpro.ru/
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