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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIA/ICHUE KIIOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM HAa YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX YUEOHBIX NUCUUIUIMH. PazButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCsl OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUM M MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanus  jAeWcTBUTeNbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBIISIETCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydaroluxcss  4depe3  obOecrieueHHME  BO3MOXKHOCTH  NPUOOpPETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO cHenupuKoil TreoMeTpur W HEOOXOAMMBIE [JIsi JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lelau OCBOCHMSI IPOrpaMMbl OOECHEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMHUpOBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPhI
U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHHUSI,;

¢ OBJIQJICHWE METOJAMM DEIICHUS 3aJad Ha TIOCTPOCHHUS Ha H300paKECHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHupOBaHME yYMEHHS OMEPUPOBATH OCHOBHBIMH  TOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAaMU PELICHHUs] OCHOBHBIX TUIIOB 3a]1a4; (OpPMUPOBAHHE
YMEHHsI TPOBOJUTH HECJOXHBIC JO0Ka3aTeNbHBIC PACCY)KICHUS B XOJE
pelIeHusl CTepEeOMETPUYECKMX 3aJad W 3aJa4y ¢ [PaKTUYECKUM
COJIEpKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIEA0BATENbCKIUX YMEHUN, KPUTHYHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHUE paCIO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpYruX  y4eOHBIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJIYYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTMUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenust - 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 CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPSIMONW U IJIOCKOCTH. YTIJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MNPSIMON 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 — ABYX
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 U HAKJIOHHAs MPU3MBbI; 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€HHad mnupaMuaa. OJEMEHTbl TNpu3Mbl M nupamuabl. [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 TUPAMU/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 MOBEPXHOCTH M TOJIHOM TMOBEPXHOCTH MPSIMON TPU3MBL,
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.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBasg MOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOM M TOJIHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI 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 UIMH]Ipa 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 ciaeAcTBUs u3 He€. OO0bEM UUIUHAPA,
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 M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
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 3agad, 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. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pE3ydbTaThl  OCBOCHHUSI MPOTpaMMbl  y4yeOHOrO  MIpeameTa
«MareMaTHka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O00YYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCHUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHUMN, TPOIIEAYP IPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHHUEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

ChopMUPOBaHHOCTHIO POCCUMCKON TPaKIAaHCKONW HWIEHTUYHOCTH, YBaXKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUICKHUX MAaTeMaTUKOB UM POCCHUMCKONM MaTEMaTUYECKOM MIKOJBI, K
UCIIOJIb30BAHUIO OTUX JIOCTHDKEHMM B JPYrUX Haykax, TEXHOJIOTusX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapojna; chOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U AESATEIbHOCTHhIO YUYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIyIIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsl OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKICHUI; BOCTIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPas3JIMYHbIX BUOB UCKYCCTBA.

duzuveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO0 MU 0€30MacHOro 00pasza >KW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHA M OTIbIXa,
peryisipHas ¢u3nuecKkass aKTUBHOCTH); (DU3MYECKOTO COBEPILICHCTBOBAHMS, MpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATETLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIIOOUS; HHTEPECOM K
paznu4yHbBIM cepaMm mpodhecCHOHATBFHON NEeSITEIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U
e MPUJIOKEHUSIMHU, YMEHUEM COBEpILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peann30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIC IJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHHUIO HA MPOTSHKCHUHM BCEU JKU3HM,



TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTUYECKHUX 3a/1a4 MaTEMaTUIECKON
HaIPaBJICHHOCTH.

JK0JIOrH4ecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO  DKOJIOTHYECKON  KYJIbTYpPhl, IIOHMMAaHHUEM  BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX TIPOIECCOB HA COCTOSIHUE NPHPOJHOW W  COIMAILHOM
Cpenbl, OCO3HAaHHEM TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJIeM; OpHECHTAIHEH
Ha MPUMEHEHNE MaTEeMAaTHYCCKUX 3HAHUU JIJISl PEIICHHS 33/1a4d B 00JIACTH OKPYKaIoIeh
Cpenbl, IUIAaHUPOBAHMS IIOCTYIIKOB W OIGHKHM WX BO3MOJXKHBIX TIOCICIACTBUN IS
OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHPOBAHHOCTHIO  MHPOBO33PCHHS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOHN MPAKTHKH, TOHUMAaHUEM MaTEeMaTHYECKON
HayKH Kak c(pepbl 4eI0BEUECKOM eI TEIHPHOCTH, ATANIOB €€ pa3BUTHUS U 3HAUMMOCTH JIJIS
pPa3BUTHS [MBUJIM3AIMH; OBJIAJICHUEM S3BIKOM MaTeMAaTHKU M MaTeMaTHYeCKOM
KyJIbTYpO# KaK CPEJCTBOM IMO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U
HCCJIEIOBATEIBCKYIO eI TEIbHOCTh MHANBUYATEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3yiabTaTbl OCBOCHMSI MPOTpaMMbl  y4eOHOTO IpeaMeTa
«MaremaTiKa» XapakTEpU3YIOTCS OBJIAJIECHHEM YHUBEPCAIbHBIMH HO3HABAMEbHBIMU
0elCmBUsAMU, YHUBEPCATLHBIMU KOMMYHUKAMUBHBIMU OEUCEUIMU, YHUBEPCATIbHbIMU
Dpe2yNIAIMUBHbIMU OelCMBUIMU.

1) Vuusepcanvuvie nosnasamenvhuvle Oeticmeusi, 0becneuusaom GopmuposaHue
0a308bIX KOCHUMUBHBIX HNPOYeCcco8 o00yuarowuxcs (0ceoeHue Mmemooos NO3HAHUSA
OKpYHCAIOUe20 MUpa, NPUMeHeHUe J102U4eCKUX, UCC1e008amenbCKux onepayut, YMeHui
pabomams ¢ ungpopmayueii).

ba3oBble Jiornueckue aeiicTBUA:

eBBISIBJISITh W XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKHUX

OOBEKTOB, TOHATUN, OTHOLICHUM MEXIy MNOHATUIMH;, (OPMYIUPOBAThH
ONpENEeNeHUs]  INOHSATHUH; YCTaHaBIMBAaTh  CYLIECTBEHHBIM  NpPHU3HAK
KJaccu(uKanuy, OCHOBaHUS HJsi OOOOLIEHUS M CpaBHEHUs, KpUTEpUHU
IPOBOJUMOTI0 aHATN3A;

e BOCIIPUHUMATD, dbopMyIHpoBaThH u npeoOpa3oBLIBAThH CYXIECHUS:
YTBEPAWTEIbHBIE W OTpUIATENbHBIC, C€IWHUYHBIC, YaCTHbIE W OOIIHE;
YCJIOBHBIE;

e BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEUYHs B
(akTax, JaHHBIX, HAOIIOACHUAX U YTBEP)KIEHUSAX; Mpeagaratb KpUTEpuu Jist
BBIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;



e IENIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

¢ IPOBOANTH CAMOCTOSITEIBHO JI0KA3aTENIbCTBA MATEMAaTUYECKUX YTBEPKIACHUMN
(OpsiMble U OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAILIMIO, MPHUBOJUTH
OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBOJIBL

* BBIOMpATh coco0 perieHns yueOHoM 3a1aui (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh HamboJee NOAXONAIUMNA € Y4ETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabcKue 1eHCTBUA:

* ICTIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUA HWHCTPYMEHT [O3HAHUS;
(opMynMpoOBaTH  BOMPOCHL, (PUKCUPYIOIIHE MPOTUBOpEUYME, MPoOIEMY,
yCTaHaBIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO [TO3UIINI0, MHEHUE;

¢ IPOBOANTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHKE 1O
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEMaTUYECKOT0 OOBEKTA, SIBJIEHUS, MPOLECCa,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, IPOLIECCAMU;

e CAMOCTOSTEIILHO (POPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yjbTaTam
OpOBEAEHHOIO HAOMIOJCHUs, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

e IPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE TIpOLlECCa, a TakKe BbIIBUTATh
IPEAIOIOXKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

e BBISIBJIATH JIeUIMThl MHQPOpPMAIIMU, NTaHHBIX, HEOOXOIMMBIX MJii OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

e BBIOMpaTh WH(OPMAIMI0 W3 HCTOYHUKOB PAa3jIUYHBIX THIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH UHPOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm IpeacTaBICHUS,

e CTPYKTYpUpOBaTh HMH(POPMALIMIO, TMPEJACTaBIATh €€ B PA3NMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OLICHUBATh HAAEKHOCTh MHPOPMALIUU 10 CAMOCTOSTENBHO CPOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanonvie = KOMMYyHUKamug@Hnvle  Oeticmeus, obecneuusarom

CgbOpMMpOGCZHHOCI’I’lb COUUAIbHBLX HABBLIKOB 06_)/'{61101/141/060}1.

OO0menue:

e BOCTIPUHUMATHh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCJIOBUSMHU U
[EJsIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PELICHUS 3aJa4H,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;



eB X0/€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYILIECTBY OOCYXIaeMON TEMBI,
npoOJeMBbl, pelIaeMoM 3aJadd, BbICKA3bIBATh HWJEH, HALEJIECHHBIE HA IOUCK
pELIEHUs; COMOCTABIATh CBOU CYXKACHUS C CYXICHUSIMHU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh pa3iuyKle U CXOJCTBO MO3UIUI; B KOPPEKTHOHN popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e IPEJICTABIATh PE3YJIbTAThl PEIICHHS 3aJadyM, SKCIEPHUMEHTA, HCCIEIOBaHUS,
MPOEKTa; CAMOCTOATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHUS C YYETOM 3aaay
pe3eHTallui U 0OCOOEHHOCTEH ayJUTOpPHUH.

CorpyaHuvecTBo:

e[IOHMMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUAYaJbHOU
paboThl MpU penieHuM Yy4eOHBIX 3ajlad; MPUHUMATh 1€db COBMECTHOM
NEeSATENbHOCTH, IIJIAHUPOBATH OPTAHU3ALUI0 COBMECTHOM PabOThI, paclpenesiTh
BUJBI PabOT, JOTOBapUBATHCA, OOCYXKIaTh MPOIECC U pPe3yJbTaT padOThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

e Y4acCTBOBaTh B TpYyNNoBbIX (opmax padoTel (0OCyxJeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMb» M UHBIE); BBINOJHATH CBOK 4YacTh pabOThHl U
KOOPAMHUPOBATH CBOW JICUCTBUSI C JAPYTMMU YJICHAMHU KOMAaH/Ibl; OLICHUBATH
KauecTBO  CBOET0  BKJIaJa B  OOmMMIA  TPOAYKT MO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vnusepcanvhvie pezynamueHbvle Oelicmsus, obecneuusaiom @opmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

e COCTaBIIATH IJIaH, AJITOPUTM PEIICHHS 3a]]a4H, BBIOUPATH CIIOCO0 PEIICHUS C
y4€TOM UMEIOILUXCSI pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

¢ BJIAJIETh HaBbIKAMHU MO3HABATEIbHON pedieKCHH KaK OCO3HAHHUS COBEPIIAEMbBIX
JIEUCTBUN U MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJAECTh CIIOCOOaAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJII  Mpolecca W pe3yibTaTa  pelieHust
MaTEMaTHYECKOM 3a/1a4H;

e IPEABUIETh TPYJHOCTU, KOTOPHIE MOTYT BO3HHUKHYTh TIPU PEIICHUM 3aJayH,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJACHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa I U YCIOBHUSIM, OOBSICHATH MPHYUHBI
JOCTHXKEHUSI WIJIM HEJIOCTHXKEHHSI pPe3yJIbTaTOB JEATEIbHOCTH, HAXOAMUTh
OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBath MOHATUAMH: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CHEACTBUS W3 HUX MpPU PEHICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBarh MOHATHUSMU: NAPAJIICIBHOCTh M MEPHEHIAUKYISIPHOCTh MPAMBIX U
IJIOCKOCTEHN.

KnaccudumnmpoBarb B3aMMHOE pPACHOJOKEHHE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTpaHHBIA yroJ, IPaHd JBYTPaAaHHOrO yria, pedpo
IBYI'PAHHOTO YTJIa; JUHEWHBIM YroJl IBYTPAHHOIO YIJIA; TPaayCHas Mepa IBYTPAHHOIO
yria.

OnepupoBarh MNOHATHSMHU: MHOTOTPAHHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOT'OI'PAHHHMK, 3JIEMEHTBI MHOTOI'PaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl ~MHOIOTPAHHUKOB  (IUpaMuja; MpuU3Ma,
MPSIMOYTOJIBHBIN NapaJljiesienunen, Kyo).

KnaccudpunmpoBaTh MHOTOTpaHHUKH, BBIOMpask OCHOBAHUS ISl KiaccU(UKau
(BBIMTYKJIbIE U HEBBIIMYKJIblE MHOTOIPAaHHUKU; MPaBWJIbHbIE MHOTOTPAHHUKH; MPSMBIE U
HAKJIOHHBIE ITPU3MBI, TaPAIJIEJICIUIIEbI).

OnepupoBarh NOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CTpouTh CedyeHHs MHOTOTPAaHHUKOB METOAOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE)
MJIOCKUE YePTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HaX0XJIEHHE T€OMETPUYECKUX BEJIMYUH MO OOpaslaM WM
aNropuT™MaM, TPUMEHSISI M3BECTHbIE AHAJIUTHYECKHME METOJbl TMpPU  PEHICHUH
CTaHAAPTHBIX MaTEMaTHYECKUX 3a/lad Ha BBIUMCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKHU JI0 MIOCKOCTH, MEXIY CKPEIIMBAIOIIMMUCS
MPSMBIMH.

Pemarp 3agaunm Ha HaX0XKIEHHWE TE€OMETPUYECKUX BEJIMYUH MO 0OpaslaM WM
aNropuT™MaM, TPUMEHSISI M3BECTHbIE AHAJIUTHUYECKHME METOJbl TMpPU  PEHICHUU
CTaHAAPTHBIX  MaTeMaTHMYEeCKUX  3a7ad  HAa  BBIYUCJIEHHE  YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS TPSIMBIMH, MEXAY NPAMON M MJIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH,
JBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpHU3Ma,
nupamMuia) ¢ npuMeHeHueM (GOpMys; BBIYUCIATh COOTHOILIEHUS MEXAY IIOMIAAsSIMU
MOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MNOHATUAMH: CUMMETPHS B MMPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPUH; UEHTP, OCh U TNIOCKOCTh CUMMETPHH (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETHPOBaTh  HMHOOpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (Urypax, MPEACTAaBICHHYI0O Ha 4YepTekax H
pUCYHKaXx.

[IpumensTh reomerpuueckue (pakThl Ui PEIICHUS CTEPEOMETPUYECKUX 3ajaad,
IPEAINOIAraloIuX HECKOJIBKO IIArOB PEIICHUs], €CIM YCJIOBHS IPUMEHEHHUs 33]1aHbl B
SABHOH (opMe.

[IpumensaTy  mpocTedmMe  OporpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBoAUTE IpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJAE WU JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

IIprMeHATP TMOJMYy4YEHHBIE 3HAHHWS HA NPAKTHKE: AaHAIW3UPOBATH PEaJIbHBIC
CUTyalluH W TPUMEHATb W3YYECHHBIE TIIOHATHUSA B IIPOLIECCE TOWCKA PEUICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh PEAIBHBIE CUTYallUH
Ha A3bIKE T[E€OMETPUH, HCCIEN0BATh I[IOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUH W TEOopeM, armaparta aiareOpbl; pemaTh HTpaKTUYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH.

11 KIIACC

OnepupoBarh TMOHATUSAMH: IWIMHIAPUYECKAs IOBEPXHOCTh, 0Opasyrolue
HWIMHIPUYECKON TOBEPXHOCTH; LWJIMHJpP; KOHUYECKash MOBEPXHOCThb, 00Opa3yromiue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosokeHue chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CEerMEHTa; IapOBOM CJIO, OCHOBaHWE IIIAPOBOTO CJOS, BHICOTA MIAPOBOIO CJIOS;
LIApOBOU CEKTOP.

Boruucisate 00bEMBI U MIIOIIAM MOBEPXHOCTEN TEN BpaIEHUS, TEOMETPUUECKUX
TeJ C MPUMEHEHUEM (POPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B chepy U OMUCAHHBIN
okoJ10 cpepsl; cdepa, BMCaHHAsT B MHOTOTPAHHUK WUJTU TEJIO0 BpallleHUSI.

Bbuucnare COOTHOIIEHUSI MEXAYy IUIOMIAJsIMU TOBEPXHOCTEH M 00BEMaMU
MOJOOHBIX TE.

N3o06pakats n3ydaempie GUTYpPHI OT PYKH U C TPUMEHEHUEM TTPOCTHIX YePTEKHBIX
MHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TUIOCKHE YEpPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BpPalllCHHUS.



W3Bnekatb, HMHTEPHIpETHpPOBaTH W  MNpeoOpa3oBbIBaTh  HMHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, MPEICTaBICHHYIO Ha 4YepTexax Hu
PHUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINonHATh 1eHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MOHATUSIMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJ1b BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY BEKTOPaMH,
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI.

HaxoauTs cymMmMy BEKTOPOB M TPOM3BEICHUE BEKTOpAa HA YHCIO, YTOJ MEXIY
BEKTOpaMH, CKallsipHOE  TPOU3BEJEHUE, paCKIaAbIBaTh  BEKTOp IO  JIBYM
HEKOJUJTMHEAPHBIM BEKTOpaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpJUHAT.

[IpumensTh reomeTpuueckue (PakThl IS PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEOJIarafoIuX HECKOJIBKO IIaroB PEIICHHUs, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl B
ABHOU (opme.

Pemarp mpocreiiline TreoMeTpUYecKHEe 3aladyd Ha I[PUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJa.

Pematp 3agaun Ha AOKa3aTENbCTBO MAaTEMAaTHUECKUX OTHOIICHUH M HAXOXKJICHUE
r€OMETPUUYECKUX BEIUYMH 10 o0pa3lamM WM alropuTMaM, NPUMEHSS H3BECTHBIC
METO/IbI TP PELIEHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpumensaTy  mpocrevimme  NporpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoUTE TpUMEpHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE W KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TOJlyYeHHBIE 3HAHHWA Ha TMPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyalldd W TIPUMEHSATh HW3YYCHHbIE TMOHATHS B TIpoLlecCE€ TOMCKA peIIeHUs
MaTeMaTHUeCKu CPOPMYIMPOBAHHOW MPOOIEMBI, MOJCTUPOBATh PEATBHBIC CUTYAIHH
Ha SI3bIKE TEOMETPUH, WCCIENOBaTh IOCTPOSHHBIE MOJENH C HCIOJIb30BaHUEM
T€OMETPUUYECKUX TOHATHH M TEopeM, ammapara anreOphl;, pemarbh MPaKTHYeCKHe
3aJla4yM, CBA3aHHbIE C HAXOXKJICHIUEM I€OMETPHUUECKHUX BEIHUNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MApAUIEIbHOCTh U TEPIEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
-4 KnaccudunupoBars B3aMMHOE paclojoXKeHHE MPSIMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU JABYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOTOI'PaHHUK, 3JIEMEHTbHl MHOTOTPaHHUKA, MIPAaBUIIbHBIA MHOTOI'paHHHUK
24 PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHMKOB (MHMpamMuza, NMpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMH: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METOA CIIE0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJIO0B, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJIUTUYECKUE METOAbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIWYHH I1O 06pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJAM TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANONarallliuX HECKOJIbKO WIAaroB pEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IpUPOAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJICINPOBaTh pealbHbIE CUTYallMH Ha sI3bIKE T'€OMETPHUH, MCCIEN0BAThH
MOCTPOEHHBIE MO C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUS,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSAMH: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYPHI OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpalleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsITh TeOMeTpUUYecKrue (PAKThI AJISl PEHICHHUS] CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE MIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallud U TPUMEHSATh HM3y4YEHHBbIE TOHATHS B IpoIEcCe
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TEeopeM, arnmnapara aareOpsl, pemaTh NpakTHYecKue 3aJaul, CB3aHHbIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

I'eomeTpus

7.1

OcHOBHBIE NOHATUSA CTEpEeOMETpUH. Touka, IpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMAaTHUYECKOM  MOCTPOEHHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

B3anMmHOEe  pacnonokeHHe OpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajuieJbHble M CKpeuuBawomuecss npsimbeie. IlapamnenbHocTh nOpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NaApajUICNIbHbIE MPsIMBIE B MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh HPSMON M IUIOCKOCTU. YTIIBI €
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJI MEXIYy MNOpsIMBIMA B IPOCTPAHCTBE.
[TapaiienbHOCTh MJIIOCKOCTEN: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockoctei. [Ipocreitmme mpocTpaHCTBEHHBIE (UTYpPHI HA TIIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIENIbHBIE U IEPIEHAUKYISIPHBIE K IITIOCKOCTH, PU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOU MEPIIEHAUKYIIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (UIypbl HAa IUIOCKOCTh. [leprneHauKyasIpHOCTh IUIOCKOCTEMH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JBYX  IUlockocted. Teopema o Tpéx

NEpNCHAUKYJIApax

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIBIE MHOTIOTPAaHHUKH, pa3BEpTKa MHororpaHHuka. IIpm3ma:n-yronpHas
npU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYToJIbHBIN MMapauIeICITNAIIE T
u ero csorcrsa. [Iupamuaa: N-yrosgbHas nupamuia, TpaHd U OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb NMUPAMUBI, IPaBUIbHAS U yCEUEHHAs NMUPAMUIA.
OneMeHTbl NpuU3Mbl U nOHpaMufbl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE

MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAas NpU3Ma U MpaBWIbHAs TNHPaMHIA,




MpaBWJIbHAs TPEyrojbHas MUpaMUAa U MPaBHIbHBIN TeTpasrap, Kyo. Ilpencrasnenue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IMUpaMUJax, MapajiiCjaCcuurcaax, nmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbluucnenue 351eMeHTOB MHOTIOIpaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIIBHOM MNHMPAaMHUIBI, TEOpeMa O ILIOLIAIN

yceuénHoit nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOMagsIMU HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eomerpus

[unuHapuyeckast MOBEPXHOCTh, 00pa3yroIue HUIMHAPUUYECKONW MMOBEPXHOCTH, OCh
UWIMHIPUYECKON TOoBepXHOCTH. [lMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCT,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPILINHA
KOHHMYECKOW TMoBepXxHOCTU. KOHYC: OCHOBaHHWE WM BeplInHa, oOpasylomias U OCh,
MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

Cdepa u map: ueHTp, paauyc, IMaMmerp, oAb MOBEPXHOCTH cdepbl. B3aumuoe
pacrioyio)keHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib
cdepbl

N300paxkeHue Ten BpameHNs Ha TNIOCKOCTH. Pa3BépTka muaMHApa U KOHyca

KOM6I/IHaI_II/II/I TCJI BpallCHUA W MHOI'OIPaHHUKOB. MHOFOTpaHHI/IK, OIMCaHHBIN

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayienienunena u ciaenctBus u3 He€. OO0bEM uIMHApA,

KoHyca. O0bEM 1mapa u miomanb cepsl

6.7

[Tomobuple Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMU




6.8

6.9

6.10

MOBEPXHOCTEH, 00hEMAMU MMOAOOHBIX TET

Ceuenust nunuHApa (MapajuiesibHO U MEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa

Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uyucio. PasnoxeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemieHune 3ajmad,  CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JHUCTBHI ¢ BEKTOpaMHU

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
[Ipocreiimne 3amadyu B KOOpAMHATAX. YTOod Mexay Bekropamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhluncieHue yriioB Mexay NPSIMbIMA U TUIOCKOCTSIMH.

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




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

Kon
nposepsieM
oro
TpeOOBaHU
|

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IPE€AMETHBIM pe3yjbTaTaM 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ MmporpaMMmal CpeaHET0 0611{61"0 06p330B3HI/Iﬂ

Bianmenne MeromamMu JOKa3aTenbCTB, ANTOPUTMAaMH pELICHUS 3a/1ad; YyMEHUe
dopMynupoBaTh M ONEPUPOBATH MOHATHAMM: OIpEJEIEHUE, aKCUOMa, Teopema,
CJIEJICTBUE, CBOWCTBO, IMPU3HAK, [0KA3aTEIbCTBO, PAaBHOCWIbHBIE (POPMYIMPOBKH;
OpPUMEHATh UX; yMeHue (opMmynupoBaTb O0OpaTHOE UM  MPOTUBOIMOJIOXKHOE
YTBEPKACHUE, MPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHL, HCIOJIb30BATh METO]
MaTEMaTHYECKON MHAYKIIMH; IPOBOJUTH JOKA3aTEIIbHBIE PACCYKAEHUS IIPU PELICHUH
3a/1a4, OLICHUBATH JIOTUYECKYIO NPABUIBHOCTh PACCYXKACHUM; YMEHHUE OIEpUPOBATh
MNOHSTUAMM: MHOXECTBO, MOJMHOYKECTBO, OIEpAllMU HaJl MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s ONHMCAHMUS pealbHBIX
IPOIIECCOB M SBJICHUN W NMpPH PEIICHUH 3ajad, B TOM YUCIE M3 APYrUX Y4eOHBIX
IPEIMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: Ipad, CBSI3HBIM Tpad, JepeBo, LUKI,
rpa¢ Ha IIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATh Tpadbl pa3IuYHBIMU CIOCOOAMU;

MCIIOJIb30BaTh Tpadbl MPH pEIICHNUH 3aa4

YMeHne onepupoBaTh MOHATHSAMHU: HATYPAIBHOE YHCIIO, IEJ0€ YHUCIIO, CTETEHb C
HEeNbIM TOKa3aTeleM, KOpEeHb HaTypaJllbHOW CTENeHH, CTENeHb C PalUOHAIbHBIM
rokaszaresieM, CTETeHb C JCWCTBUTEIBHBIM IOKa3aTeieM, JOrapudm ducia, CUHYC,
KOCHMHYC M TaHT€HC IPOM3BOJILHOTO YHMCIA, OCTATOK IO MOJYJI0, PallMOHAIbHOE
YHCII0, HPPAIMOHAIBHOE YHCIIO, MHOKECTBA HATYPaJbHBIX, IIEIBIX, PAMOHAIBHBIX,
JICMCTBUTENBHBIX YUCEN; YMEHHE MCIOIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH
o0mmid AenuTeNh 1 HauMEHbIIee o0Iee KpaTHoe, anropuT™ EBKinma npu perieHnn
3aJa4; 3HAKOMCTBO C PA3IMYHBIMU MMO3UIIMOHHBIMH CHCTEMaMM CUUCICHUS; yMEHHUE
BBITTOJTHATH BBIYUCIICHHE 3HAYCHUN W TIpeoOpa30BaHUs BBIPAKEHHUH CO CTETICHSAMH H
jgorapupmamu, mpeoOpa3oBaHus JApOOHO-PAIMOHATBHBIX  BBIPAKCHUN; yMEHHE
OTIEpUPOBATh TOHATUSMH: IIOCIIEOBATEIFHOCTD, apU(MeTHYecKas Mporpeccus,
reoMeTpryIecKasi mporpeccusi, 0eCKOHEYHO YOBIBAIOIIAs FeOMETPHUYECKasi IPOTPeCCus;
yYMEHHE 3aJaBaTh I0CJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX

dbopMyI; yMEHHE ONEpPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHUCIO, COMpPsHKEHHBIE




KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMILUIEKCHOTO 4Yucia, (¢opMa 3amucu
KOMIUIEKCHBIX 4HCeN (reoMeTpuueckasi, TPUTOHOMETpHUYecKass U airedpanueckas);
YMETh MPOU3BOJAUTH apupMeTHdyeckue [eHCTBUS C KOMIUIEKCHBIMU YHCIIaMHU;
NPUBOAUTH HPUMEPHl  HCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN,  OIEpUpPOBATh
MOHATUSAMU: MaTpuiia 2x2 u 3X3, onpeneauTesib MaTPULIbl, FEOMETPUUECKUN CMBICII

OIIpEeACIUTEINS

YMenue ONCprupoOBaTh INOHATHUAMU: palroOHaJIbHBIC, HppaluOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/IC, TPUT'OHOMETPHUYCCKUEC YPABHCHUSA U
HCpaBCHCTBA, HWX CHUCTCMbI, YMCHHUC OICPUPOBATL MOHATUAMHU: TOXICCTBO,
TOXICCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHE, HECPAaBCHCTBO, CUCTEMaA ypaBHeHI/Iﬁ u
HCPABCHCTB, PAaBHOCUJIIBHOCTDH ypaBHeHI/If/'I, HCPAaBCHCTB U CHUCTCM, YMCHHC PCHIATH
YpaBHCHH, HEPABCHCTBA MW CHCTCMBI C IOMOIINBIO PA3JIAYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA MW CUCTEMBI C IApaMCTPOM; IMPUMCHATL YpPaBHCHMA,
HCpPAaBCHCTBA, HX CHCTCMbI I PCHICHHUA MATCMATHYCCKHUX 3ada4d MW 3alda4 M3

pa3IUYHbIX 00J1aCTe HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTh HNOHATUAMM: (YHKIUS, YETHOCTh (YHKIMH, HNEPUOJAUYHOCTH
(GyHKLIUH, OrpaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb (YHKLHH, 3SKCTPEMYM
¢yHKIIMKM, HauOoJblllee M HaWMEHblIee 3HAueHUs (QYHKIMH Ha MPOMEXKYTKE,
HenpepbiBHAas (YHKIMS, AacUMOTOTHl Tpaduka (QyHKIMM, TepBas M BTopasd
npou3BogHas (QYHKIMH, T€OMETPUYECKMH M (PU3NYECKUIl CMBICI NPOU3BOAHOM,
nepBooOpasHasi, ONpe/esIEHHbI MHTErpait;, YMEHHE HaXOAMThb aCUMITOTHI Tpaduka
(GYHKIIMM; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YACTHOIO U
KOMITO3UIIUN (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTelIbHOM K Tpaduky (yHKIHUH;
YMEHHE HaxXOJUTh MPOU3BOAHBIE DJIEMEHTApHBIX (YHKIUH; yMEHHE HCHOJIb30BaTh
MPOM3BOJIHYIO Ul UCCIENOBaHUS (QYHKIMN, HAXOIUTh HauOOJIbIINE U HAaUMEHbIIHNE
3HayeHUs1 (QYHKIUI; CTPOUTHh rpapMKW MHOTOUYJICHOB C HCIIOJIb30BAHMEM arlrapara
MaTEMaTUYECKOT0 aHAJIN3a; IPUMEHSTh POU3BOAHYIO JUIsl HAX OKACHUS HAMITyUIIETO
pellleHuss B MPUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX U (PU3MUECKHUX
3ajavax; HaXOAMUTh IUIOMAAN U 00BEMBI (UTY ¢ MOMOIIBI0 MHTErpaia; MPUBOAUTH
IpUMephl MaTEeMaTHYeCKOro MOJIEIMPOBAHUS C MOMOULIbI0 AU(depeHInaIbHbIX

yYpaBHEHUN

YMeHne omnepupoBarh TMOHATHAMHU: Tpaduk GyHKIMH, oOpaTHass (QYHKIHUA,
KOMITO3UIUS (PYHKIMA, TWHEHHAs QYyHKIUS, KBaIpaTUyHas GYHKLUS, palloHaIbHAS
byHKIMS, cTeneHHas (YHKIOUSA, TPUTOHOMETpUYEeCKHe GYHKIHUH, OOpaTHBIC
TPUTOHOMETpHUUYECKUE (DYHKIMH, IOKa3aTedbHass M Jorapupmuueckas QyHKIUY;

YMEHHE CTPOUTh TpaduKu U3YUYEHHBIX (YHKIUH, BBIIOJHATH MpeoOpa3zoBaHUs




rpa¢ukoB (YHKIHMA, WCMOJB30BaTh TpaduKH [UIsi H3YyYEHHUS TIPOILECCOB U
3aBHCUMOCTEH, MpU pEIICHUH 3a/ad U3 JAPYIHX Y4eOHBIX MPEIMETOB U 3a7ad W3
pearbHOM JKU3HHW; BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMU;
UCTIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHMHA I pelIeHus] ypaBHEHUH, HEPaBEHCTB
U 33Ja4 C [apaMeTpaMy; HM300paxkaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBa

pELIEHNUI YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YHCIIE€ Ha IIPOLEHTHI, 10JIU
U 4acTH, Ha JBH)KEHUE, paboOTy, CTOMMOCTb TOBAapOB U YCIYyT, HAJOTH, 3ala4d W3
001acTH yrpaBlieHUs JIMYHBIMA M CEMEHHBIMU (DMHAHCAMH); COCTABIISATH BBIPAXKECHUS,
YpaBHEHUs, HEPABCHCTBA M HUX CHUCTEMbl II0 YCIOBUIO 3a1ayd, HCCIENOBATh
IOJTy4YEHHOE pEIIeHHEe M OLEHHBATh IPABIONOAOOHOCTh pPE3YIbTATOB, yMEHHE
MOJEJIMPOBATh PEAIbHBIC CUTYALIMU Ha SI3bIKE MATEMATUKH; COCTABIATH BBIPAXKCHUS,
YpAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMbl II0 YCIOBHIO 3a/a4d, HCCIEN0BaTh
IOCTPOCHHbIE MOJEIM C MCIIOJB30BAaHMEM ammnapaTa aiareOpbl, MHTEPIPETUPOBAThH

IIOJIy4EHHBIN pe3ysbTaT

YMeHue ornepupoBaTh NOHIATHSIMH: CPEIHEE apuPpMETHIECKOe, MeIMaHa, HanOoJIbIee
Y HaUMEHbIIIEEe 3HAYCHUS, pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHUE YUCIOBOIO
Habopa; YMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH MH(GOPMAIINIO, MPEICTABICHHYIO B
Tabluiax, Ha AuarpaMMax, rpadukax, OTpakarollyro CBOMCTBA peaTbHBIX MPOILIECCOB
W SIBJICHUH; TPEACTaBIATh HHPOPMAIMIO C TOMOIIBI0 TaONUIl W JUarpaMmm;
HCCIIEIOBATh CTATUCTHUYECKUE JAaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TIpadUyecKux
METO/JIOB M DJEKTPOHHBIX CPEICTB; TpaduyYecKd HCCIEOBaTh COBMECTHBIC

Ha6J'IIOI[CHI/I$I C IMIOMOLIbIO JUuarpamMm pacC€uBaHUA U JIMHEMHOMN perpeccun

YMeHue omnepupoBaTh TMOHATHUSMU: CIYYalHBIH OMNBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIIY4allHOTO  COOBITHS, yMEHHE BBIYHCIATH  BEPOSITHOCTh  C
WCIIOJIB30BaHUEeM TpadUYecKuX METOJOB; TPUMEHATH (QOPMYJIBI CIOXKEHUS U
YMHOXEHHUSI BEPOSATHOCTEH, (Popmyrny MONHON BeposaTHOCTH, Gopmyny bepHymwy,
KOMOWHATOpHBIE (aKThl U (POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATHHBIX COOBITHIA;
YMEHUE OIlepupoBaTh TMOHATHSAMHU: Ciy4yaliHas  BeJIWYMHA, paclpeneieHue
BEPOSITHOCTEH, MaTEMAaTUYECKOE OXHUIAHUE, TUCIIEPCUSI M CTAaHIAPTHOE OTKJIOHEHHWE
CIIy4aifHOH BENWYMHBI, (YHKIIMH paclpeneieHuss W IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAJILHOTO paclpeiesieHuil; YMEHHE HCIONIb30BaTh CBOMCTBA
M3Y4YEHHBIX paclpelesieHui Mg pelIeHHs 3a7ad; 3HAKOMCTBO C MOHSTHSMU: 3aKOH
OOJIBIINX YHMCEeI, METO/Ibl BEIOOPOUHBIX MCCIEAOBAHNUN; YMEHUE MTPUBOIUTH MIPUMEPHI
MPOSIBIICHUSI 3aKOHA OONBIINX YKCENT B MPHPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;

YMCHHUE OICPpUPOBATH IMOHATUAMU: COYECTAHHUC, IECPECTAHOBKA, YHUCIO COquaHHﬁ,




YHUCJIO TIEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHUE MTPUMEHATh KOMOMHATOPHBIE (DAKTHI
U PacCYXKACHHsI ISl PEIICHUs 3a/1a4; OLIEHUBATh BEPOSTHOCTU PEaTbHBIX COOBITHIA,

COCTaBJIATH BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'IyLIeHHHﬁ pE3yiabTart
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YMeHue onepupoBaTh IOHATHAMM: TOYKA, IpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIA, IUIOCKUI yroJl, ABYTPaHHBIM yroJl, TpEXIPaHHbBIN YroJ,
CKPEILMBAIOIIKECA IPSIMbIE, MAPALIEIbHOCTh U IEPHEHIUKYISAPHOCTh NPSAMBIX H
IJIOCKOCTEM, YroJl MEXAY INPsAMBIMU, YroJl MEXIY IHNpsSMOH M IUIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSMHU, PAaCCTOSHME OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSAMH; YMEHHME MCIOJb30BaTh IPU PEUICHUU
3ajjay U3y4yeHHbIe (AKThl U TEOpeMbl IIAHMMETPUHU; YMEHHE OLICHUBATh pa3Mephbl
O00BEKTOB OKPYXAlOIIEr0o MHpa; CTPOUTh MaTEeMaTHYECKHE MOJEIU C IOMOIIBIO
TEOMETPUYECKUX TOHATUN M BEIUYMH, PEIIaTh CBSI3aHHBIE C HUMU IIPAKTHUYECKHE

3aga4uu

YMeHue  omepupoBaTh  MOHATHAMHU: IUIOMAAbL  QUTYpBl, 00BEM  (uTypHI,
MHOTOI'PAaHHMK, TpPaBWIbHBIH MHOIOIpDAaHHHMK, CEYEHHE MHOIOIpaHHHMKa, KYyoO,
napajieNienures], Ipu3Ma, MupamMua, GUrypa u MOBEPXHOCTh BPAILCHUS, IIAHP,
KOHYC, 1Iap, cdepa, Mmiomaas chepsl, IIOMaab NOBEPXHOCTU MUPAMU[BI, TPU3MBI,
KOHyCa, HWIMHJIpPA, 00bEM KyOa, MPSIMOYroJbHOIO HNapajulellenunena, MUpaMuibl,
IPU3MBL, LWIMHAPA, KOHyca, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHMsI KOHyca U
LWINHApA, [apajyielbHble OCH WM OCHOBaHMIO, CEYEHHE Ilapa, IJIOCKOCTb,
Kacaroasicsi cepsl, HWIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUeHHE MHOTOTPAHHUKA,
n300paxxaTb MHOTOTPAaHHUKH, QUTYpPbl M TOBEPXHOCTU BPAIICHUS, UX CEYECHMS], B TOM
qycie € TOMOINBIO AJIEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHITh CBOMICTBa
FeOMETPUUECKUX (UTYp, CAMOCTOSTENHHO (POPMYIHPOBATH ONPEACICHUS U3y4aeMBbIX
¢uryp, BbLIBUraTh TMIIOTE€3bl O CBOMCTBaX M MPU3HAKAX T€OMETPUYECKHUX (uUryp,
000CHOBBIBATh WJIM ONPOBEPraTh MX; YMEHUE MPOBOIUTH KilaccU(PUKAINIO GUTYp IO

Pa3JIMYHbIM IIPpHU3HAKAM, BBIIIOJIHATH HCO6XO,Z[I/IMLIC JAOMOJIHUTCIIBHBIC TTIOCTPOCHU A
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YMeHue omnepupoBaTh MOHATHUSMHU: [BUKEHHE B MPOCTPAHCTBE, IapallIeIbHbBIN
NEepeHoC, CUMMETpUsl Ha IJIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHe
no106ust, mogo0HbIe PUTYpHI; YMEHHE paclio3HaBaTh PaBHbIE U MMOA00HBIE (DUTYPHI, B
TOM 4YHCJIE B IPUPOJE, HUCKYCCTBE, ApXUTEKTYpE; MCIOIb30BaTh I'€OMETPUUECKUE
OTHOILLIEHMSI TPU PELICHUM 3a/ad; HAXOAUTh I'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yrod, IUIOIab, 00bEM) MPH PELICHUH 3a]ad U3 JPYruX y4eOHBIX MPEIMETOB U W3
peaTbHOM KHU3HHM; YMEHHME BBIYUCIIATH N€OMETPUYECKHE BEIMYUHBI (AJIMHA, Yrod,
Iomaab, 00bEM, IUIOMIAAb MOBEPXHOCTH), HCIOJIB3YS H3Yy4eHHBIE (GOpPMYyNBl U

MCTOABI, B TOM YHUCJIC: IJIOIAAb ITIOBEPXHOCTU MUPAMUBI, IIPU3MBbI, KOHYCa, MUJIIMHAPA,




mwiomanb cdeppl; 00bEM Kyba, MPSIMOYTOJIBHOTO TapauleJenunena, MHUPaMUIbI,

NPU3MBI, IIWJIMHIPA, KOHYyCa, [Iapa; yMEHHE HaXO0AUTh OTHOIICHHE 00BbEMOB MOJOOHBIX

buryp
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YMeHue omnepupoBaTh MOHATUSMU: NPSIMOYrojibHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOPAa, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPa
Ha YHCIIO, PA3JIOKEHHE BEKTOpa IO 0a3ucy, CKaJlIpHOE MPOU3BEICHUE, BEKTOPHOE
MPOU3BEJICHUE, YIOJl MEXJIYy BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIM U
KOOpPJMHATHBI METOJ Ui pElIeHHUs TeOMETPUYECKHX 3aJad U 3aJad JIpyrux

y4eOHBIX MPEIMETOB

YMeHue BbIOMpATh MOAXOMAIIMN METOJ JUIsl pEIICHUS 3aJa4yd; TOHHMAaHUE
3HAYUMOCTH MaTE€MaTHKW B M3yUYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHHI; YMEHHUE pacCIllO3HAaBaTh MPOSBICHHWE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHHE MPUBOAUTH MPUMEPhl MaTEMaTHYECKHX OTKPBITHI POCCHICKOW W MUPOBOI

MaTE€MaTU4eCKON HayKu




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Parmonanbueie yncna. OOBIKHOBEHHBIE U IECATHYHBIC APOOU, POIEHTHI, OECKOHEUHBIE
' nepuondeckue Apoou
13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTemneHu. JlelcTBusS ¢ apudMETHYECKHUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenslM nokasarenaeM. CTeneHb ¢ palMOHalIbHBIM IOKa3aTeneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHHYC W TAaHTE€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
JlelicTBUTENbHBIE YnCia. ApupMETHYECKHE Olepaluy C JeHCTBUTEIbHBIMU YHCIAMU.
1.7 [TpuGnmxEHHbIC BBHIYUCICHUS, TIPAaBUIa OKPYIJICHHUs, MIPUKUIKA U OLEHKAa pe3yibTara
BBIYMCIICHUI
1.8 IIpeoOpa3oBanue BoIpaXKeHUN
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
2.4 [TokazarenbHble U IorapupMUUYECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HpparnmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. ONpeenuTeNs MaTpULbl
3 OyHKIUU U Tpaduku
3.1 OyHkusa, crnocodsl 3amanus ¢GyHknuu. [padux (yakmuu. BzaumHO oOpaTHBIC




dbyakuun. YEtHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN

Obnacte onpeneneHuss W MHOXKECTBO 3HaueHU ¢yHkuuu. Hymm  ¢dyHkumm.

[TpomexyTku 3HaKOMOCTOSIHCTBA. [IpoMe)yTki MOHOTOHHOCTH (pyHKIMU. MaKCUMyMbl

32 u MuUHUMyMBbl ¢GyHkuud. HaumOonbinee w HauMeHbllee 3HadeHHWE (QYHKIMUA Ha
IIPOMEKYTKE
23 CrenenHas (QyHKIMs C HaTypaJIbHbIM U LieJbIM Ioka3areneM. EE€ cBoiicTBa u rpadux.
' CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINN, X CBOHCTBA U TpaduKH
36 Touku paspsiBa. AcuMOTOTH IpadukoB GyHKIMH. CBoWCTBA (PYHKIUH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATENLHOCTEN
3.8 Apudmernueckas 1 reomeTpruaeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHne TPOM3BOJHONW K HCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOONbIIEro M HaMMEHbBIIEro 3HaueHus (QyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsimMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

['eomerpus, 7-9 kmaccel/ Atanacsn JI.C., ByryzoB B.®., Kamommnes C.b. u npyrue,
AxnonepHoe obmectBo «M3natensctBo «IIpocBenienney

I'eomerpust, 8 xmacc/ Mepsnsk A.l'., Ilomonckuit B.B., fAxup M.C.; mox penaxmueit
[Tononbckoro B.E., O6miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHbIO M3naTenbckuil LeHTp
«BEHTAHA-T'PA®y; AkimmonepHoe obmiectBo «M3naTenbctBo «IIpocBerieHune

I'eomerpust, 9 xmacc/ Mepsnsk A.l'., Ilomonckuit B.B., fAxup M.C.; mox penaxmmeit
[Tononbckoro B.E., O6miecTBo ¢ OrpaHMYE€HHON OTBETCTBEHHOCThbIO M3naTenbckuil LEeHTp
«BEHTAHA-T'PA®y; AkimonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Matemaruka. 'eomerpus : 7—9-¢ kiaccel : 0a30BBI YPOBEHBb : METOJUYECKOE IMOCOOME K
M34 npenmerHoi nuHuu yueOHukoB no reomerpun JI. C. Atanacsina, B. @. byrysosa, C. b.,
Kamommesa u np./ — 2-e usn., crep. — Mocksa : [Ipocsemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI N PECYPCHI
CETU UHTEPHET

1. POII Poccwuiickas anekTpoHHas mkoua https://resh.edu.ru/

2. UHrepakTuBHBIN TpeHaxEp MO reomeTpuu st 7, 8 1 9 kiaccoB K yueOHUKY ATaHacsHa
JI.C.

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHON NOANUCHIO

MYHULUMNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 17.10.25 10:14 (MSK) Ceptudukat 0F5B07D1E2E9039AB73C7EE8B2859FA3
"BOXOMCKAS CPE[JHSIS1 OBLLIEOBPA3OBATEJIbHASI LLUKOJIA"

BOXOMCKOI0 MYHULMMAJIbHOIO PAIOHA KOCTPOMCKOI4 OBJIACTH,

Okynosckas EneHa MNasnosHa, upekTop
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