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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yueHnne reomeTpun oTBOAUTCS 2 4aca B Henelro B 10 knacce u 2 yac B
Hezaento B 11 kiacce, Bcero 3a 1Ba roga o0yuenus - 136 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHYC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS IpOrpaMMbl y4eOHOTrO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWHA JJIs pEIICHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH MHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHMIO, TIPEACTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OIPAHHHUKA, TPaBUIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapaJJICIICTIUIIEbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad HAa BBIYMCIICHUE PACCTOSIHUM MEXIY JBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIVIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpeEM, annapara aareOpbl; pemaTth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



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

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

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosau4vecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumenoBanue pa3ae/ioB U TEM IPOrpamMmabl Ko]—[Tpo,m,]-[],[e
n/n Bcero o0pa3oBaTejibHbIE
padoTshI
pecypcsl
bu6mmoreka [IOK
1
! Baeene B crepeomeTpuio 10 https://m.edso0.ru/1c209e37
[IpsiMble 1 TIOCKOCTH B pOCTpaHCTBE. [lapamienbHOCTh MPSMBIX U bubnnoreka [JOK
2 . 12 1
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 I1 AKYJIIPHOCTD IIPSIMBIX U INIOCKOCTEHR 12 Bubmorexa ITOK
CPHCHAMKYIHAP p T https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/Lc209e37
bu6mmorexa [IOK
S MeororpanHuKn 1 1 https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
6 OOLEMBI MHOTOrPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEYEeHMS, PACCTOSHUSA U YIJIbI 4 1 bubmmorexa LHOK
OBTOPCHHE: CCHCHUA, Paccto Yo https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KounTpoabubie (ungposeie)
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypchbl
bu6mmoreka [IOK
2
! Tena ppameris 17 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 2 2
OOnemer Ten 0 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJIUHATHI B TPOCTPAHCTBE 9 https://m.edso0.ru/1c209e37
. bu6mmoreka [IOK
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 12 1 https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koanvecrso yacos DJ1IeKTpOHHbIE U PPOBbIE
Ne n/m Tema ypoxa KoHTpoabHbIe o0pa3oBaTeJIbHbIE
Beero padoThI pecypcel
OCHOBHBIE TIOHATHUS CTEPEOMETPUH: TOUKA, [IPSIMas, IJIOCKOCTh,
1 MIPOCTPAHCTBO. HpaBHna? H306;Zx<eHm Ha pI/II())yHKaXZ N300 paKEeHUS 1 bubmoreica LIOK
N https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, apajieNbHbIX IPSAMBIX (OTPE3KOB), CEpPEeANHBI OTpe3Ka
5 ITonsTHsA: NEepecekaroIuecs II0CKOCTH, NIEPECEKAOIIUECS IIpsIMasi U 1 Bu6mmoreka [IOK
IUIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHs: Mepecekaromuyecs MI0CKOCTH, IEpeceKatonecs npamast 1 1 bubmmoreka [HOK
IIIOCKOCTh https://m.edso00.ru/db685e73
4 3HaKOMCTBO ¢ MHOTOTPaHHUKAMH, H300paKeHHUEe MHOTOTPAHHUKOB Ha 1 Bbubaunoreka [IOK
pHCYHKaX, Ha MMPOCKIIMOHHBIX YepTekKax https://m.edsoo.ru/a63959ed
5 CraproBast KOHTpoOJIbHas paboTa 1 1 bubmmorexa LIOK
https://m.edsoo.ru/b30dff38
6 HauanbHele cBenieHus o KyOe U mupamuie, ux pa3BEPTKH U Moaeiu. CedeHus 1 bu6immoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
- [NonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1 bubanoreka [HOK
CTEPEOMETPHH U CIISICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [NonsiTHEe 06 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1 bubanoreka [HOK
CTEPEOMETPHH U CIICICTBUS U3 HUX https://m.edso0.ru/239c8ch4
9 [TonsTHE 00 aKCHOMAaTHYECKOM OCTPOESHUH CTEPEOMETPHU: AKCHOMBI 1 bu6imoreka [IOK
CTEPEOMETPHH U CIICICTBUS U3 HUX https://m.eds00.ru/65c6b106
10 [NonsiTHE 06 AaKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1 bu6mmotexa [IOK
CTEPEOMETPHH U CIICACTBHS U3 HUX https://m.edsoo.ru/258fc245
11 B3aumuOe pacnonokeHue MpsMbIX B IPOCTPAHCTBE: NIEpeCceKaronrecs, 1 Bbub6immoreka [IOK
napaieNbHble U CKPEIIMBAIOIINECS MPsSIMbIE https://m.edso00.ru/1a2520f6
12 [TapannenbHOCTB NPSAMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE: MapalieIbHbIC 1 Bbub6immoreka [IOK
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MIpAMBIC B IPOCTPAHCTBE; MapalJICIIbHOCTD TpéX MMPAMBIX

https://m.edsoo.ru/93ad36b3

13 [NapannensHOCTD MPAMBIX U TIOCKOCTEH B MpocTpaHcTie: [lapasnensHoCTh Bu6mmoreka LIOK
IPSIMOH U TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTl ¢ cOHanpaBIeHHBIMU CTOPOHAMU Bubanorexa [IOK
https://m.eds00.ru/9f4071b9
15 VYron Mexay NpsIMBIMH B TIPOCTPAHCTBE BH6H_HOTeKa LOK
https://m.edsoo.ru/fe733862
16 VYron Mexay NpsIMbIMH B IIPOCTPAHCTBE bubanorexa LIOK
https://m.edsoo.ru/2935a9a0
17 [NapamiensHOCTh TIOCKOCTEH: Mapaljie/ibHbIC TNIOCKOCTH bubmoreta LIOK
https://m.edso0o.ru/2e18f255
18 CBoiicTBa mapaiieNbHBIX TIOCKOCTEH bubmoreta LIOK
https://m.eds00.ru/e504d656
19 [pocreiimme npocTpaHcTBEHHBIE (PUTYPHI HA TMFIOCKOCTH: TETPadIp, KyO, Bu6mmoreka [IOK
napauIe/IeIune, https://m.edso0.ru/4a28dc02
20 [MocTpoenue ceuenuii Bubnorexa LIOK
https://m.edsoo.ru/1d434dOf
21 [loctpoenune ceuenuit bubmoreia LIOK
https://m.edsoo.ru/ec26fe5d
29 KonTponbHas pabora o teme "lIpsMble 1 TNIOCKOCTH B IPOCTPAHCTBE. bubanoreka [HOK
[MapautenbHOCTh MPSIMBIX U IIOCKOCTEH" https://m.edso0.ru/9a0a9e56
23 [lepnieHAUKYIAPHOCTD NPSMON U TUNIOCKOCTH: IEPIIEHANKYIISIPHBIE IPSIMBIE B bu6imoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsMble napaienbHble U NEPIEHANKYIISPHBIE K INIOCKOCTH bubmoretca LIOK
https://m.edsoo.ru/0ac11c95
25 [psiMbie napauienbHbBIC U MEPIEHAUKYIISPHBIE K TNIOCKOCTH bubamoreia LIOK
https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHANKYISIPHOCTH MPSAMOM H IIOCKOCTH bubmoreia LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHANKYISIPHOCTH MPAMOM U IIIOCKOCTH bu6mmotexa [IOK
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https://m.edso0.ru/79165d15

28 Teopema o npsMO¥ MEPIEHINKYIAPHON TITOCKOCTH brbmmorexa LIOK
https://m.eds00.ru/635¢5087
29 Teopema o npsAMoil epIEeHANKYIAPHOM MITOCKOCTH bubmmoreica LIOK
https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMoil epHeHANKYIIPHOM MITOCKOCTH bubmoreta LIOK
https://m.edsoo.ru/7d18834b
31 [lepnienauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IIOCKOCTH, Bu6mmoreka LIOK
pacCTosIHUE OT TPSIMOIA 10 TUIOCKOCTH https://m.edso0.ru/33c477d3
32 [lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH, bubmmoreka [HOK
paccTosIHUE OT MPSIMOIA 10 TUIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnenauKynsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 TUNIOCKOCTH, bubmmoreka [HOK
paccTostHrue OT MPSIMOM 70 MIIOCKOCTH https://m.edsoo.ru/abb7b8e3
34 [lepnieHauKyIsAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU /0 TJIOCKOCTH, Bu6mmoreka [IOK
paccTosiHUE OT TPSIMOIA 10 TIocKocTH. CaMocTosITeNbHAS paboTa. https://m.edsoo.ru/dbee22bc
35 VYTIIbl B TPOCTPAHCTRE: YIOJI MEXTY MPSIMOU U TIOCKOCTHIO bubmiorexa LIOK
https://m.edsoo.ru/6b61b2b4
36 JByrpaHHbIi yros, TUHEUHBIN yroa ABYTPaHHOIO yria bubmmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHbIil yroi, JUHENHBIM yroJl IBYrpaHHOTO yTJjia bubmorexa LIOK
’ https://m.edsoo.ru/c7c777ed
[lepneHAUKYIIPHOCTH IIIOCKOCTEH: MPU3HAK NEPIEHANKYJIIPHOCTH IBYX bu6imoreka [IOK
38 .
IIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 ITepnenauKyISpPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHIUKYIISIPHOCTH ABYX bubanoreka [HOK
IIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
IlepnenaAuKyISIPHOCTD IUIOCKOCTEN: NPHU3HAK NEPIEHIAUKYIISIPHOCTH ABYX bu6mmotexa [IOK
40 .
IIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa o0 TpEX MeprHeHANKYIISIpax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepreHANKYIIpax bu6mmotexa [IOK
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43 TeopeMma o TpEX MePIEHANKYIIIPAX bubmoreica LIOK
https://m.eds00.ru/9f246736
44 Kontponbnas padota no Temam "llepneHANKYIAPHOCTD NPSMBIX U Bu6mmoreka LIOK
IocKocTeH" 1 "VTIIbl MEXKIY MPSIMBIMHU U TFIOCKOCTSMH'" https://m.edsoo.ru/5b971ef3
45 [ToHsiTHE MHOrOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBIIYKIIBIE U bubmoreka [{OK
HEBBIIYKJIbIC MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA https://m.edso0.ru/2d24e873
46 [Ipusma: n-yrompHas mpu3Ma; TpaHd M OCHOBAHHUS IIPU3MBI; IIpsiMast U Bu6mmoreka LIOK
HAKJIOHHAsSI TIPH3MBbI; OOKOBAsI M MMOJIHAS TIOBEPXHOCTh MTPU3MBI https://m.edsoo.ru/b4ad63ad
47 [Tapannenenunen, mpSAMOYTOJIBHBIN MapaICICIUIICT U €r0 CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/8a7be683
48 [Mupamuga: N-yroiapHast MMpaMu/Ia, TPaHW M OCHOBaHWE MTUPAMHUIBI, OOKOBAs U bubmmoreka [HOK
MOJTHAS TOBEPXHOCTh MTUPAMU/IbL; IPABUJIbHAS U YCCUEHHAS TUPAMHIA https://m.edsoo.ru/fblcd0a5
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHATHE MTPABUIBHOTO MHOTOTPAaHHUKA,;
49 H[I))aBI/IJ'IBHaSI npu3Ma 1};) NpaBUIIbHAS anaMzma; NpaBUJIbHAS szyronbnaﬂ bubmoreta LIOK
9 https://m.edso0.ru/074c8865
MUpaMHJIa ¥ PaBUIILHBIN TETpadIp; Kyo
50 [Ipencraienue o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa3p, 10JCKadp U bu6imoreka [IOK
HKOCAdIP. https://m.edsoo.ru/a0fdd5bf
CumMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCHUTENIFHO TOYKH, TIPSIMOH,
51 HHOCKOCI;H. BJIGII)VIQHII")LI CUMMETPUHI BTEHpaMHHaX, napannenennnei[ax, bubmoretca LIOK
https://m.edsoo.ru/b9e777d9
MPaBUIIBHBIX MHOTOTPAaHHHUKAX
52 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: PEOpa, JUaroHalu, yIIbl bubmoretca LIOK
https://m.edsoo.ru/6cdbecef
53 [Tnommane 60KOBOI MOBEPXHOCTH U MOTHONW MOBEPXHOCTH MPSIMOM TPU3MBI, bubanoreka LIOK
IUIONIAlb OCHOBAHHA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOU MPHU3MBI https://m.edso0.ru/37d84157
54 [Inomans 60KOBOM MOBEPXHOCTH U OBEPXHOCTH NPAaBUIILHON MUPaMUIbI, Bu6immoreka [IOK
TeopeMa o IUIoNIa 1 OOKOBOI MOBEPXHOCTH YCEUEHHON MTUPAMHU/IBI https://m.edso0.ru/5603e30b
" ; bu6moreka [IOK
55 Kontponbhas padora no Teme "MHOrorpaHHUKH https://m.eds00.ru/a95f5c04
56 [TonsTHe 00 00BEME butmmoreka [IOK
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https://m.edsoo.ru/7ad0020b

bubmuoreka [IOK
57 IT 0 0068 1
OFIATHE 05 0DBEME https:/m.eds00.ru/235171b3
bubmmoreka [IOK
. 1
58 OOBEM mupavi ! https://m.edsoo.ru/f47dfefd
bubmmoreka [JOK
. 1
59 OObEm mpav b https://m.eds00.ru/79c10312
i bubaunoreka [JOK
60 OOBEM pamu e ! https://m.edsoo.ru/2faadc3f
. bubnmoreka IJOK
61 OOBEM mpu3MEL ! https://m.edso0.ru/79853608
. bubnmoreka IJOK
62 OOBEM mpusMEI ! https://m.edso0.ru/1e053890
i Bbubanoreka [JOK
63 OOLEM mpH3MEL ! https://m.edsoo.ru/482d3f51
Bbubnmnoreka IJOK
4 K " s n 1
6 oHTpoJsibHas paboTa o Teme "OObEMBI MHOTOTPAHHUKOB https://m.eds00.ru/28a6573¢
[ToBTOpenue, o6o0IeHNe crucTeMaTH3amus 3Hanmii. [locTpoenne ceuennii B Bbubnmnorexa [JOK
65 1
MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 06001IeHNE cUcTeMaTH3AIMs 3HAHUN. BrIunciieHne paccTosHM:
66 MEX BYMS TOYKAMH, OT TOYKH 10 IPSAMOI, OT TOUKH 10 IDIOCKOCTH, MEXK 1 bubmorexa LIOK
Y HBY ’ Ao TP ’ A ’ Y https://m.edsoo.ru/f7792ba9
CerIlH/IBaIOIIII/IMI/ICSI HpSIMI)IMI/I
67 Hrorosas koHTpoOIBHAS paboTa 1 bubmorexa HOK
p p https://m.edso0.ru/b9146bc0
. [ToBTOpenue, 06001IeHNE CHCTEMATH3AIIHS 3HAHUI. BEILII/ICHSHI/Ie YTJIOB: . Butnorexa LOK
MEXTy CKPEIIUBAOIIUMUCS TPSIMBIMH, MEXTY IPSIMOH U IJIOCKOCTBIO, https://m.edso0.ru/56765e8b
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY IUIOCKOCTSIMUA
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68
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11 KJIACC

KoanuecTBo yacoB

Ne DJIeKTPOHHbIe U (POBbIE
Tema ypoka KouTtposabHble
n/n Bcero o0pa3oBaTelibHbIE pecypchl
padoThI
1 Cdepa u map: ueHTp, paguyc, IuaMeTp; IO Ib TOBEPXHOCTH chephl 1 bubmoreia LIOK
P T HHAp: TP, PAIYE, AMAMETP: THIOMAAL TOBEP P https://m.eds00.ru/0341bc2b
BsanmMHoe pacnionoskeHue cdepsl U IIIOCKOCTH; KacaTeIbHas INIOCKOCTD K Bubmmoreka [IOK
2 1
chepe; miommaab chepsl https://m.edsoo.ru/bed12a43
3 B3anmMHoe pacnionokeHue cdepsl U IIIOCKOCTH; KacaTeIbHask INIOCKOCTD K
cdepe; IoMAas cheps
4 Nzobpaxenue che apa Ha miockoctu. Ceue apa 1 bubmmorexa LIOK
HU b, I1apa Ha T TH. CedeHus 1
P P P P https://m.edsoo.ru/bc15f7f2
Pemenue 3anau mo teme cdepa u map
CraproBasi KOHTpPOJIbHas paboTa 1
7 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrOIIUe HWINHAPHYECKON 1 Bu6mmoreka [TOK
MOBEPXHOCTH, OCh IIJIHHAPHYCCKON TOBEPXHOCTH https://m.eds00.ru/6054b8c1
Hunuaap: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 00pa3yromias U OCh; MIOMAIb But6imoreka [TOK
8 . . 1
OOKOBOM ¥ MOJIHOM MOBEPXHOCTH https://m.eds00.ru/188f6216
N3o0paxkenne nuianHApa Ha MII0cKocTU. Pa3BépTka nununapa. CeueHus
9 I/IJII/IfI a (HnoL::KOCTfII()) HnapaJuylebHONU UIIn nz He;I UK nz;[lp HOM ocu 1 bubmorexa LIOK
" AP > AP PHEHIYIAP https://m.edsoo.ru/016e25eb
WIHHIPA)
10 Pemenue 3anau no teme «l1lnomans moBepxXHOCTH LMIIMHAPA»
11 Konnueckast noBepxXHOCTb, 00pa3yronue KOHMYECKOH TOBEPXHOCTH, OCh U 1 Bub6imoreka [IOK
BEPILIMHA KOHUYECKOH MOBEPXHOCTH https://m.edso00.ru/c94ba09b
Konyc: ocHOBaHUMe 1 BepinHa, 00pa3yrolnas U OCh; IIOMaab OOKOBOH H bubnmnoreka [IOK
12 . 1
MOJTHOW TIOBEPXHOCTH https://m.edso0.ru/897dd3b2
13 YceuéHHBIM KOHYC: 00pa3yIoIIre | BRICOTA; OCHOBAHHS U OOKOBast 1 bubmmotexa [IOK
MTOBEPXHOCTh https://m.edsoo.ru/1468bab3
14 U3o0paxkenne koHyca Ha IIockocTh. Pa3sépTka koHyca. CeueHust KoHyca 1 Bu6imoreka [IOK
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(TIIOCKOCTHIO, TapaNsIeIbHOM OCHOBAHUIO, U IJIOCKOCTHIO, TPOXOIIeH
yepe3 BEpILINHY)

https://m.edsoo.ru/Obdelbe8

15 Pemenue 3anau mo teme «Konyc»
16 KoMOuHanus Tei BpaleHus ¥ MHOTOIPaHHHUKOB bubmorera HOK
. patll p https://m.edsoo.ru/3cef10e5
17 KoHntponbHas padota mo teme «LIumuHap, KOHYC» bubmiorexa LIOK
P P AP, KOHY https://m.eds00.ru/0b136158
bubmuoteka LIOK
18 ITo € 00 00BéMme. OcHo € CBOMCTBa 0OBEMOB TEIL.
T PeM HOBHDIC CBOMCTEA OBHEMOB T https://m.edsoo.ru/26a03fb7
19 O0BEM IIPSIMOYTOJILHOTO TapaslICICIUIICAA.
20 Pemenue 3agad no teme «O0BEM NPSAMOYTOIBHOIO  MapauICICIHIIC A
91 0618 . bubnunoreka IJOK
'bEM LIWIHHAPA.
HHITHHAP https://m.eds00.ru/5513d87b
22 OOBEM MPSAMOIA IPU3MBI.
23 Pemmenue 3aa4 Ha BeIYKMCICHHE 00BEMOB MPSMON IPU3MBI M ITUIHHIPA.
24 Pemmenue 3aa4 Ha BeIYKMCIICHHE 00BEMOB MPSMON IPU3MBI M ITUIHHIPA.
o5 OOBEM HaKIIOHHOM MPU3MBIL.
26 OOBEM MTUpaMUIBL.
27 Pemenue 3aa4 Ha BeIYMCIICHHE 00BEMA TMPAMHUIBI
08 O06BEM yceu€HHOU THpaMUIbI
29 Pemenne 3ama4y Ha 00bEM KOHYCA.
KonTponbHas padora o teme «O0BEMBI IPU3MBI, ITUPAMHU/IBL, IUIIAHPA,
30

KOHYCa»



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

bubmuoreka LIOK

31 OOBEM miapa. https://m.edsoo.ru/d189bde2
32 OO6BEMBI IIAPOBOTO CErMEHTA, MAPOBOTO CJI0S, IAPOBOTO CEKTOPA.
33 [Inomans cheprl. Pemenne 3ana4 Ha BEIYMCICHHE TUIOMIATN CHEPBL.
34 [Tnomanp cheprl. Pemenne 3ana4 Ha BEIYMCICHHE TUIOMIATN CHEPBL.
CamocrosTenbHas padora.
35 [Homo6ubIE TCj‘I& B H?OCTp&HCTBC. CooTHOIIEHUST MEXIY TUTOIIAIIMU bubamoreka [IOK
MOBEPXHOCTEW, 00bEMaMHU MOJJOOHBIX TEI https://m.edso0.ru/810cfleb
36 Oo6o06maromuii ypok o teme «Tena BpanieHus». Perenue 3aaad.
Bu6mmoreka [TOK
37 KonTposbHas pabota o remam "Tena Bpamienus” u "O6bemMb Ter" https://m.edscIi).ru/4a33a8ab
38 [Tonstue BekTopa. PaBeHCTBO BEKTOPOB.
39 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE Brbmorexa LIOK
https://m.edsoo.ru/5caefclb
40 CroxeHue U BBIYHTaHHE BEKTOPOB bubmoretca LIOK
https://m.edso00.ru/23f4f089
41 YMHOKEHHE BEKTOPA Ha YHCIIO0 bubmorexa LIOK
https://m.edsoo.ru/dee379eb
42 KommuranapHbie BEKTOPBHI.
43 Pasnoxenue BekTopa 1o TpéM HEKOMILIaHApPHBIM BeKTopaMm. [IpaBuiio But6imoreka [TOK
napaJuiesiernume/a https://m.edsoo.ru/a28fd74e
44 Pemenne 3amgad4, CBsI3aHHBIX ¢ IPUMEHEHUEM TIPABIII ICHCTBHI C BEKTOpPAMH
45 Pemenne 3amgad4, CBsI3aHHBIX ¢ IPUMEHEHUEM TIPABIII ICHCTBUI C BEKTOpAMH bubmoreia LIOK
https://m.eds00.ru/5a827900
46 KoopanHaTHO-BEKTOPHBIN METO NIPH PELICHHH T€OMETPUIECKHIX 3a1a4 BH6H_HOTeKa Lok
https://m.edsoo.ru/d3alfe30
47 KoopanHaTHO-BEKTOPHBIN METO IIPH PELICHHH T€OMETPUYECKHX 3a1a4
48 [IpsMoyTosbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. bubmoreica LIOK

https://m.edso0.ru/48db7058



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

49

KOOpI[I/IHaTH BCKTOpAa.

50 [pocreiimme 3anaun B koopanHatax. CamocTosTeNnsHas padoTa.
51 Yrox mexay BekTopamu. CKalsipHOE POU3BEICHNE BEKTOPOB brbmorexa LIOK
https://m.edsoo.ru/725effc4
52 Pemrenue 3anau Ha NpUMEHEHHE CKAISPHOTO MTPOU3BEICHHS BEKTOPOB.
53 Pemienue 3anau Ha NpUMEHEHHE CKAISPHOTO MTPOU3BEICHHS BEKTOPOB.
54 Brruucnenue yriioB Mexay IpsSMbIMU U TUIOCKOCTSIMU bubmoreica LIOK
https://m.edsoo.ru/8efbe78e
55 O6o0maronmii ypok 1o Teme «BeKkTopsl 1 KOOPAWHATH B IPOCTPAHCTBE»
56 Konrtponbhas padota no Teme "BekTopsl 1 KOOpIUHATHI B IPOCTpaHCTBE" bubmoreica LIOK
https://m.edsoo0.ru/77c22fc5
57 [NoBTopenue, 0600UICHNE U cucTeMaTU3alus 3HaHUKH. OCHOBHBIC (PUTYPBI, Bu6mmoreka [TOK
(baKThl, TEOPEMBI Kypca INIAHUMETPUU https://m.edso0.ru/1780ba5d
58 [NoBTopenue, 0600LICHNE U cucTeMaTU3alys 3HaHUH. OCHOBHBIC (PUTYPBI, Bub6mmoreka [TOK
(baKThI, TEOPEMBI Kypca ITaHUMETPHU https://m.edso0.ru/078cd184
59 [ToBTOpenwue, 00o0IIeHNE U cucTeMaTn3anus 3HaHuH. OCHOBHBIE (PUTYPHI,
(akThl, TEOPEMBI Kypca IIIaHUMETPHH
60 [oBTopenwue, 0600IICHNE U cucTeMaTU3alMs 3HaHUH. OCHOBHBIC (PUTYPBI,
(akThl, TEOPEMBI Kypca IJIAHUMETPUH
61 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3AU 3HAHUH. 3a1a9d TIaHUMETPUN bubmuorexa LIOK
M METOJIbI UX PEIICHUSI https://m.edsoo.ru/7491efe0
62 [ToBTOopenue, 0600LIIeHNE U cCHCTEMAaTU3AMs 3HAHUH. 3a1a41 IUNIAHUMETPUH Bub6imoreka [IOK
M METOJIbI UX PEIICHUSI https://m.edsoo.ru/4dffdag7
63 [ToBTOpenue, 06001IeHNE U CUCTEMATH3AIIUA 3HAHUH. 3a/1a91 TUIAHUMETPUN
1 METOJIbI UX PELICHHS
64 [ToBTOopenue, 0600UICHNE U cCHCTEMAaTU3AMS 3HAHUN. 3a/1a4i TUIAHUMETPUHI
1 METOJIbI UX PELICHHS
65 [loBTropenue, 0600IeHNE U cucTeMaTh3aus 3HaHUH. OCHOBHBIE (DUTYPHI, Bu6mmoreka [IOK
(baKThl, TEOPEMBI Kypca CTEPEOMETPUH https://m.edsoo.ru/74b2ad91
66 [oBTopenwue, 0600ICHNE U cUcTeMaTH3aIMs 3HaHU. OCHOBHBIE (DUTYPBHI,



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

q)aKTBI, TCOPEMEI KypcCa CTCPCOMETPUHN

buomuoreka LIOK
67 u 0 1
TOTOBA KOHTpONEHAZ paboTa https://m.edsoo.ru/ec24dfc2
b K
68 [ToBTOpeHMe, 0000IICHNE 1 CUCTEMATHU3AIINS 3HAHUI 1 nommorexa IO

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

68

https://m.edsoo.ru/f465d10e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaa MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
e Marematuka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.b. u

1p., AkuronepHoe ooiecTBo «M3narensctBo «IIpocBenienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






