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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommnxcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHUS PYTUX y4eOHBIX AUCIHUIUIUH. PazBuThe y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpaKiMii, COOTHOIICHUH PEAJTbHOIO0 M HUICANBHOT0, XapaKTepe OTpaXEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUaIlllMXCsl, a TaKKe KauyeCTB MBIIUJICHUS, HEOOXOAMMBIX JUIs aJanTaliyd B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHHSI Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpU HU3YYEHHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs T'e€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUraTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPENCTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBON N1E€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATFHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHusi mporpaMMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0O0yueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OCeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYarOIMXCS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATETHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  O0ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe MpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPY>KAIOIIETO MUPA,;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJE PCEHICHUS CTEPEOMETPHUYCCKHX 3adad W 3a7ad C
MIPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcs, IMO3HABAaTEILHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPHUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUSI, M ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCA € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNUS.

OcHoBHbIE copeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacopelel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNH OOYy4yaroUIMXCs, paclIupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieibHble M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NOpsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHCHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopemMa O NpsMou
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUsi  (GUrypsl Ha  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuKa. [Ipusma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiejienune]; 1 ero cpoucrtea. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUJIBI; TPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MUPAMUJIa; NpaBUJIbHAS TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunanuu Ten BpalieHuss W MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEMeE
NPsIMOYTOJILHOTO TMapajuienenunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEN.

Ceuenus mwiMHApa (MapajUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKOCTH U B pocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Paszno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3anay, CBS3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOMIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYD, SBIICHUMA,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

Ilarpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro U 6e30MmacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeid mnpodeccnrt W Ppeamu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWM I pEIICHUS 3a1ad B
00JIACTH OKpYIKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMaHHEM
MaTeMaTHYECKOH HayKH Kak c(]epbl UYelTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPA,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JIEITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedus8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAOUie20  Mupa;,  NpUMeHeHue  J02UYECKUX,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemnieHus yuyeOHOM 3adavyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecneuusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYEHHbBIN pPe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPENCTABIATh  pPE3yJbTaTbl  pPELICHHS  3a4a4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTAa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOMN
paboTHl, pacrpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBHl M
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

G opmuposarue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

BIAJE€Th HABBIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca H
pe3yapTara peleHnsl MaTEMAaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHMBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSMU: NAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudpunmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHUAMM: JABYTPaHHBIA yIoj, TPaHd ABYTPAHHOTO YIJa,
pedpo ABYTpaHHOTO YIia; JMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajlycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MA,
NPsIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
KJacCU(pUKaUuu (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

Crpouth ceYeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB, BBIIIOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3liaM Wiu
QIrOpUTMaM, TPUMEHSSI M3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEHICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOpPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHUE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MOPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEM (QOpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHEGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (aKTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIENOBATh IOCTPOCHHBIE MOJEIHA C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATUSAMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

Bb4ucnsTe COOTHOLIECHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BpaIllCHUS.

N3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/IafOT.

[IpuMeHSTH paBUiIO Napasuieenueaa.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE Y KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PENICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemate 3amaum Ha JI0Ka3aTeJILCTBO MAaTEMATHUECKHX OTHOIICHUN W
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajifOpUTMaM, MPUMEHSIs
W3BECTHBIE METObI TPU PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mpocTedmMe OpOrpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE MpUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB u
n/m  TeM NPOrpaMmbl KounyecTBo 4yacoB

Konrtpoabsubie IIpakTuueckue
Bcero
padoThI padoThI

BBenenue B crepeomeTpuio 10

IIpsiMBIE U TNIOCKOCTH B

IIPOCTPAHCTBE. 12 1
[TapaymienpHOCTD MPSMBIX U

IIJIOCKOCTEH

[lepneHAUKYISIPHOCTD 12

HPSIMBIX U MIJIOCKOCTEHN

VYribl MEXAY OPSIMBIMU U 10 |
IUIOCKOCTSIMU

MHororpaHHuKu 11 1
O0bEMBI MHOTOI'PaHHUKOB 9 1
[ToBTOpEHME: ceueHus, 4 1

pacCToAIHUA U YTJIbI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

68 5



11 KJIACC

HaunmenoBanmue
Ne
pa3aesioB U TeM
n/n KosmuecTBo yacos
MPOrpamMMbl
KonrTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Tena Bpamenus 12
OO0BEMBI TEN 5 1
BekTopsl
KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHHE,
000011IEHHE, 7 1
cucTeMaTu3alus

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

34






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJgnuyecTBo 4acoB

KonrTpoabsubie IIpakTuueckue

Bcero
' padoThI padoThI

OCHOBHBIE TIOHATHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTB, MPOCTPAHCTBO.
[TpaBuiia u306paxeHus Ha
PUCYHKaX: N300paKEeHUS
IUIOCKOCTEH, MapaieIbHbIX
HpPSMBIX (OTPE3KOB), CePEIHHbI
oTpe3Ka

ITonsTHA: Iepecekaronmecs
IUIOCKOCTH, ITEPECEKAOIINECS 1
npsiMasi U IJI0CKOCTh

ITonsTHA: Iepecekaronecs
IUIOCKOCTH, ITEPECEKAIOIINECS 1
psiMasi U IJI0CKOCTh

3HAKOMCTBO C

MHOT'OT'paHHUKaMH,

n300pakeHre MHOTOIPaHHUKOB 1
Ha pUCYHKaX, Ha

MPOCKIMMOHHBIX YCPTEKAX

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchbl

05.09.2023



10

11

HavansHbie cBeieHus 0 Kyoe u
nupamMu/ie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

HagansHbie cBeieHus 0 KyOe u
UpaMue, UX pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

ITousTHE 00 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
AaKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napajulesbHble U
CKpEIIMBAOIINECS IPSIMbIE



12

13

14

15

16

17

18

19

20
21

22

[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napajuieibHbI€ PSMbIE B
IIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX NPAMBIX

[TapayueabHOCTB IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

VYTIubl ¢ COHANPABICHHBIMU
CTOPOHAMHU

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE
[TapayeapHOCTB TNIOCKOCTEHN:
napajulieJbHbIe MII0CKOCTU
CaolicTBa napamieabHbIX
IIJIOCKOCTEN

IIpocreiimne
IPOCTPaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETPadAp, KyO,
napajuleJIenunes

[TocTpoenue ceuennit
ITocTpoenue ceuenni
KonrponbHas padora no reme
"IIpsiMble M TUIOCKOCTH B
npoctpascTse. [lapannensHocTh

f—



23

24

25

26

27

28

29

30

31

32

IPSIMBIX U IJIOCKOCTEHN"

[leprieHAMKYIASIPHOCTD MPAMOM
Y TUIOCKOCTH:
NEePHEHANKYJISPHBIE IPSIMbIC B
MIPOCTPAHCTBE

[Tpsimble mapanienabHble U
NepIeHIUKYISIpHBIE K
IJIOCKOCTH

HpHMLIe ImapayicJIbHbIC 1
MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTHU

IIpu3Hak nepneHuKyIspHOCTH
IIPSAMOM U INIOCKOCTH

IIpu3Hak nepneHuKyIspHOCTH
IIPSAMOM U INIOCKOCTH

TeopeMma o npsamoi
NEPIEHUKYIPHON MIIIOCKOCTH

Teopema o npsimoit
MEPIECHINKYJISIPHON MIIOCKOCTH

Teopema o npsimoit
MEPIECHINKYJISIPHOMN TIIOCKOCTH

IlepnieHqUKyNIsAp U HAKJIOHHBIE!
pPacCTOsIHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM J10 TIJIOCKOCTH

[TepnieHUKYNISAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKHU 10
IJIOCKOCTH, PaCCTOSIHUE OT



33

34

35

36

37

38

39

40

41

IIPSIMOM 10 IIJIOCKOCTH

IlepieHIUKYIIAp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

IlepieHIUKYNIAp U HAKIIOHHBIE:
paccTosiHuE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: Yroj
MEXy NPSMOM U MJIOCKOCTBIO
JIByrpaHHBIN yroJ1, TMHEHHBIN
yroJI ABYTPaHHOIO yria
JIByrpaHHBIN yroJ, TMHEHHBIN
YTOJ IBYTPaHHOTO YIJIa
IlepneH AMKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IUIOCKOCTER
IlepnieHAUMKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEN
[lepneHAUKYISIPHOCTD
IIJIOCKOCTEW: IPU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IJIOCKOCTER

Teopema o Tpéx



42

43

44

45

46

47

48

NepHeHANKYIISpax
Teopema o Tpéx
NepHeHANKYIISIpax

Teopema o Tpéx
NEePIEeHIUKYIIApax
KonrtponbHas padora mo remam
"IleprnieHAUKYISIPHOCTD MPSIMBIX
U rockocteil" u "Yriasl Mexay
MPSMBIMH U TIJIOCKOCTSIMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOI'paHHHKA

IIpu3ma: n-yronbHas npu3Ma;
IPaHU U OCHOBAHUs NIPU3MBI;
IpsiMasi 1 HaKJIOHHAs IIPU3MBI;
OOKOBas ¥ MOJHAsI TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napajuieJienunes u ero
CBOMCTBA

[Inpamuaa: n-yroiapHas
npamMua, rpaHud U1 OCHOBAHHE
MUpaMU/JIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh NMTUPaAMU/IBL;
[IpaBUJIbHAS U yCEUEHHAs
UpaMua



49

50

51

52

53

54

HpaBI/IJIBHBIG MHOT'OI'paHHUKU:
HOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
HpU3Ma U IpaBUIIbHAS
HPaMKJIA; PaBHIbHAS
TpeyrojbHas IupaMuaa u
NPaBUIBHBIN TETpadap; KyO
[IpencraBieHue o0 NPaBUIBHBIX
MHOTOTPaHHHKAaX: OKTadIp,
JOJICKadp U UKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, MPSAMOH, MJIOCKOCTH.
DNEMEHTBI CUMMETPUU B
nupamuax,
napaeienuneax,
IIPABUJIBHBIX MHOTOTpPaHHHKAX

Brruncnenue 31eMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa,
JIMaroHaiH, yIiibl

ITmomans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH MPSIMOM MPU3MBI,
IUIOMIA/Ib OCHOBAaHUM, TeOpeMa
0 OOKOBOIi TTOBEPXHOCTH
MPSMON MPU3MBI

[Tinomans 60KOBOIH
MOBEPXHOCTH U MIOBEPXHOCTH
NPaBUJIBHOMN MUPaMUJIbI,



55

56
57
58
59
60
61
62
63

64

65

66

67
68

TeopeMa O TUIoIaau OOKOBOMH
MOBEPXHOCTH YCEUEHHOU
HpaMUIBI

Konrponbnas padora no reme
"MHororpaHHukm"

[Tonsitre 06 06BEME
O0bEM nupamMuIbl
O0BEM TUpaMu bl
O0bEM nupamuIbl
O0BEM TUpamMu bl
O0BbEM TPU3MBI
O0bEM TpU3MBI
O0BbEM TPU3MBI

KonTponbHas padota no teme
"O0BbEMBI MHOIOTPAaHHHUKOB"

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3alus 3HaHUH.
ITocTpoeHue ceuenunii B
MHOTI'OT'paHHUKE

[ToBTOpenue, o6o0IIEHNE
CHCTEMAaTU3alMsl 3HaHUH.
Brlunciienue paccTosHU:
MEXy TBYMS TOYKaMH, OT
TOYKH JI0 PSIMOM, OT TOYKH JI0
MJIOCKOCTH, MEXTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMH

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 0600IIEHNEe

ke e e e



CUCTEeMAaTH3aIHs 3HaHUMH.
Brlunciienue yrioB: MExXIy
CKPEIIMBAOIIUMHUCS TPSIMBIMU,
MEX]1y IPSIMOU U TIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB
MEKY TIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

wn Tema ypoka

KonTposabHbie

Bcero
padoThI

Coepa u map: nesrp,
paaunyc, 1uamerp;
IUIOMIA/(b TOBEPXHOCTH
cdepsl

Bzaumuoe pacnonoxxenue
cepsl 1 TIOCKOCTH;
KacaresbHast INIOCKOCTh K
cdepe; maowmaab chepsl
N300paxkenue cgepsl,
Imapa Ha TIIOCKOCTH.
Ceuenus mapa

[unuHapuaeckas
MOBEPXHOCTb,
oOpa3yromue
LUJUHIPUYECKOU
MIOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MOBEPXHOCTHU

I_[I/IJ'II/IHILpI OCHOBAHUA U
OokoBas IMMOBCPXHOCTD,

KoanuecTBo 4acoB

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

o0pa3zyroias 1 oChb;
IoIaab OOKOBOI 1
TIOJTHOM TTOBEPXHOCTH

N300paxeHune LuIMHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuHapa. CeueHust
HUIMH]PA (TUIOCKOCTBIO,
napasuiebHON WIn
NepHEHIUKYISIPHONH OCH
AJTUHIPA)

KoHnueckast HoOBEpXHOCTB,
o0pa3yroline KOHUYeCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MIOBEPXHOCTHU

Konyc: ocHOBaHue u
BepIlIMHA, 00pa3yromas u
0Cb; IIJIOIaab OOKOBOH U
MOJTHOM MOBEPXHOCTH

Y ceu€HHBbIN KOHYC:
00pa3yrolue 1 BhICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTh

N306paxeHne KoHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeyeHus KOHyca
(TTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U



11

12

13

14

15

16

17

18

19

IIJIOCKOCTBIO, IIPOXOAAILIEH
4yepe3 BEePIINHY)

KomMOuuarms ren
BpalieHus u
MHOTOIPAaHHUKOB

MHoOrorpaHHuk,
OTIMCAHHBIN OKOJIO Cephl;
cdepa, BiMcaHHas B
MHOTOTPaHHHK WM B TEJIO
BpaleHus

IToustre 00 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell

O0béM HMIMHIpa, KOHYCa
O0bEM 1mapa u wiomaah
cdepsl

ITogo0OHBIC TENA B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
ILJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMHU
MOJOOHBIX TEN

Konrponbnas pabora no
teMaM '"Tena BpameHus" u
"O6bems! Ten"

Bekrop Ha MII0CKOCTH U B
IIPOCTPAHCTBE

Clo)XeHne U BEIYUTAHUE



20

21

22

23

24

25

26

27

BEKTOPOB

VYMHOXEHHE BCKTOpa Ha
YHUCII0

PasnosxeHnue BekTopa o
TpEM HEKOMIUIaHAPHBIM
BekTtopam. [IpaBuiio
napasuiesienumnea

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TPABUII
JIEHCTBHUI C BEKTOPAMH

IIpssMmoyronbHas cucrema
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTopa.
IIpocreiimue 3ana4uu B
KOOpAMHATaX

Yroa Mexy BEKTOpamH.
CkansipHO€E TPOU3BENECHUE
BEKTOPOB

Brluucnenue yrios Mexay
MPSIMBIMH U TUIOCKOCTSMH

KoopanHaTHO-BEKTOPHBIN
METO/]I IPU PEIIEHUN
reOMEeTPUUECKUX 3ajau
KonrponbHas pabora no
teme "BekTopsl n
KOOpJMHATHI B



28

29

30

31

32

33

34

npocTtpaHcTae”

[ToBTOpEeHME, 0000IIEHNE
U CHCTeMaTHU3allis 3HAHUMN.
OcHoBHBIE HUTYPHI,
(axTbl, TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IIEHNE
U CHCTeMaTHU3allis 3HAHUMN.
OcHoBHBIE HUTYPHI,
(akTbl, TEOpEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0000IIIEHNE
¥ CHCTEMaTH3amus 3HaHUH.
3aauy MJIaHUMETPUU U
METOJIbI UX PEIICHHS

[ToBTOpenue, o6o0IIEHNE
¥ cUCTeMaTh3alysl 3HaHHUH.
3amauu IaHUMETPUH U
METOJIbI UX PEIICHHS

[ToBTOpenue, o6o0IIeHNE
U CUCTeMaTu3alus 3HaHUH.
OcHoBHbIE QUTYDBI,
(bakThl, TEOpEMBI Kypca
CTepEOMETPUH

HToroBast KOHTpOIbHAS
pabota

[ToBTOpenme, 0600IIEHNEe
M CHCTEMaTH3alis 3HAHUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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