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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHEro 00IIero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsI M HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3BuTue y oOydarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK M POJIH MaTeMaTUYECKOTO MOJICITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEP KICHU N
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIICCTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIeOMETPUYECKUX 3HAHMU W JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o TeoMeTpuu Ha ©0a30BOM ypOBHE TIpeJAHA3HAUYCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoN TEOMETPHUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTAaBICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHHEC METOJAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWEe yMEHHUS TPOBOJWUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell mporpamMmbl, pacnpeleiaeéHHbIM 10 TrojaM oO0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUM OOydaroluXcs, paciuupss u
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIrecs,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; VyTOJd MEXJIy NpsSMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh NPSIMOM U TJIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMbBIC 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
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYIPaHHOTO  yria.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKOoCcTer. TeopeMa 0 TPEX MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTU NPSIMON MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuiesienunena u ciueacteus u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U TPOXOSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoopMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥  CHOCOOHOCTBIO K MaTeMaTH4eCKOMYy OOpa3OBaHHIO |
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPUPOJIHON W COIMATLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMAaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npemsiaraTh  KPpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, 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 ACPUIUTH UHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX IS 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 CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh U (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 pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  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 pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, 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, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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 MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBII MHOTOIPaHHUK.

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

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
Kkinaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
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 MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyuja) ¢ NOpuMEHEeHHEM (OpMys; BBIYUCIATH COOTHOLICHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO0 HAa YepTexax U
PUCYHKaX.

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

[IppuMeHATH MpPOCTEHINNE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: aHAJIM3UPOBATh DPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpasyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

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

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBONM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0HM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIASIMU TMOBEPXHOCTEH U 00BEMaMu
OAOOHBIX TEII.



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

BrInonHATh (BBIHOCHBIE) IIJIOCKUE 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 YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

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

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPECOMETPUUECKUX 3a7aY.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W ITPUMEHATh HW3YUYECHHBIE IIOHATHUS B INPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.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 0 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

KoJunyecTBO 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 0 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
nudpoBbIe
Nen/m Tema ypoka KonTpoJbHbIe p
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsl
bubmuorexa [IOK
1 CraproBast IMarHOCTHKA 1 0
p 8 https://m.edsoo.ru/2d8a9c99
OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTBO.
2 IIpaBmia n300paskeHnst Ha PUCYHKAX: 1 0 bubnmorexa IOK
P p . pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paXCHHUSI ITIOCKOCTEH, MMapalieIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [TonsaTust: nepecekarouecs MmI0CKOCTH, 1 0 bubnmnoreka [JOK
MEePECEKAOIINECS MPAMasi U IIIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAMH,
4 n300pakeHne MHOTOTPaHHUKOB Ha 1 0 bubnmorexa LIOK
p p https://m.edsoo.ru/a63959ed
PHUCYHKAX, Ha MMPOEKIIMOHHBIX YePTeKax
HauvanbHble cBeieHNs 0 KyOe U MUpaMHUIE,
5 X Pa3sBEPTKU U MOJEIU éequHﬂp 1 0 bubnmorexa [IOK
p P ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HawanmsHbIe cBeIeHUS 0 KyOe U TUpaMH/IE,
6 X pa3BEPTKH U Mozenn. CeueHus 1 0 bubmmorexa TIOK
pasBep ' https://m.eds00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
bu6nuoreka [IOK
7 CTEePEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1 0

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

8 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U buGnnorexa LIOK
p P PEOMETp https://m.eds00.ru/239c8ch4
CIIELICTBUS U3 HUX
[TonsiTHE 00 AKCHOMAaTUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U buGnnorexa LIOK
p PHH: PEOMETp https://m.eds00.ru/65c60106
CJIEACTBUS U3 HUX
[TonsiTe 06 aKCHOMATUYECKOM MOCTPOCHUH
10 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U bubnnorexa LIOK
p Thui: p P https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmorexa ITOK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBbIC
[TapayeabHOCTh MPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajlIe/IbHBIE MPSIMBIE B bubnuorexa [HOK
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U IUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCcTh IPSIMO U bubmmorexa [IOK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIIBI ¢ coHalpaBIIEeHHBIMU CTOPOHAMU bubmorexa HOK
p P https://m.edso00.ru/9f4071b9
15 VYroa Mexay nIpsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYroa Mexay nIpsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6mmoreka [JOK
napajuiesIbHbIe III0OCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH bubnuotexa [JOK
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[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edsoo.ru/e504d656

19 Ha TJIOCKOCTH: TeTpasdp, Kyo bubmmorexa [JOK
 TOTPEAD, YO, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubmuorexa [JOK
20 Hoctpoerie cetermit https://m.eds00.ru/1d434d0f
. bubmuorexa [JOK
21 Hoctpoetine ceeriit https://m.edsoo.ru/ec26fe5d
KoHntpoinbnas padora o teme "[Ipsmbie u
22 MJIOCKOCTH B TIPOCTPAHCTBE bubmorexa LHOK
poetp ' o https://m.edsoo.ru/9a0ade56
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH TIPSIMOM U
23 HJI(F))CKOCTI/I'}II'IG pHeH WK IJ)U[ HBIC MTPSIMBIC B bubmorexa HOK
 HEPHERIHARYILP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmuoreka [JOK
MEPIECHINKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubnmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH MPSMOU U bubmuotexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHAUKYIIPHOCTH TPSIMOU U bubmmoreka [JOK
IIJIOCKOCTHU https://m.eds00.ru/79165d15
28 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIISIPHOU bu6muoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bu6muoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoit eprneHANKYISIPHON bubmuoreka [JOK

IIJIOCKOCTH

https://m.edsoo0.ru/7d18834b
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[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmmorera LOK
<A P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE
32 oT IT)quI/I oynnrc))cKocm aCCTOSII)HI/Ie oT bubmmorera LOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE
33 oT IT)quIi[ OyHJI];())CKOCTI/I aCCTo;II)Hne oT bubmmorexa LOK
. A P https://m.edsoo.ru/asb7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHAUKYNISAp M HAKIOHHBIE: PACCTOSHUE
34 oT IT)quIfI[ OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. A P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnuorexa [HOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnuoreka [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK bubmuotexa [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [leprnieHAUKYISIPHOCTD MIIOCKOCTEHN: TPU3HAK bubmuoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX IMIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHAUKyYASIPHOCTD IIOCKOCTEMN: TPU3HAK bubnmoreka [JOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NepHEHAUKYIAPAX Bubmmorexa [IOK
P P PHEHAMEYILP https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepneHAUKYIAPAX bubmmorera LOK

https://m.edso0.ru/52188a7d
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bu6nuoreka [IOK

43 Teopea 0 TpEX meprer iy 1pax https://m.eds00.ru/9f246736
KonTponbnas pabota no remam

44 "IlepneHIUKYISIPHOCTD NMPSAMBIX U bubnmoreka [JOK
mrockocTe" u "Yiibl MEXay NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEMEHTBHl MHOTOTPAHHUKA, BBIITYKIIbIE U bubnnorexka HOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuotexa [HOK
MIPU3MBI; OOKOBAs U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
PU3MBI

47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnmnorexka HOK
napasulesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yroiapHas nupaMuaa, rpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnmnoreka [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TTUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOIPAaHHUKAX: OKTa’dAp, AOJAEKadIp U bubmmorera LOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK
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OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
DJIeMEHTHI CUMMCETpPHUH B IIMpaMuax,
napauiClICIuIcaax, rnmpaBUIbHBIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

bu6nuoreka [IOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/Tb bubnmnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHOM IMHUPAMMU/IBI, bubmuorexa [JOK
TeopeMa O IOl OOKOBOM OBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KonrtponbHas pabora no reme bubmuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
, bubmuoteka [JOK
56 IT
onsTie 06 0oneme https://m.edsoo.ru/7ad0020b
n bubmuorexa [JOK
57
OObEM mipamu el https://m.edso0.ru/235171b3
N bubmmorexa [JOK
>8 OOBEM mHpanLet https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OObEM nHpaMHAL https://m.eds00.ru/79¢10312
N bubnuoteka [JOK
60 06
DEM THHpantHiLst https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmorexa TIOK

https://m.eds00.ru/79853608
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N bubmuorexa [JOK
62 OOBEM npH3MbI L https://m.edso0.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM npH3MbI L https://m.edsoo.ru/482d3f51
Kontponbnas pabota no reme "OObEMBI bubnmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 3Hanui. [locTpocHue ceueHui B 1 bubmmorexa HOK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3 AN
3HaHUH. BBIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 JIIBYMSI TOYKAMU, OT TOYKH JI0 IPAMOM, OT 1 bubmorexa HOK
yM ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubmmoteka [IOK
7 n 1
6 TOTOBA KOHTPOJILHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAOIIUMHUCS IPSIMBIMU, MEXK 1 bubmorexa [JOK
p Hlv . p ’ Y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,

1 HaMeTP; IIOMAIb IIOBEPXHOCTH 1 0 bubnnorexa [JOK
a p; Ha p https://m.edso0.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJibHas II0CKOCTh 1 0
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 0 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 0 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 0 bubnmnorexa [JOK
IUIoIIaas OOKOBOM M IIOJTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
miIockocTd. Pa3zBépTka nuiaInHapa.

6 CeucHWMS AITUH, pa (HJ‘IOCKOCTIE)IO 1 0 bubmmorexa [IOK

H N P ’ https://m.edso00.ru/016e25eb
MapajuIeITIbHON HITH
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
Bubmunoreka IIOK
7 Konnueckast mOBEpXHOCTb, 1 0 nosmoteka I

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
pasyrotl b HHOTHAA https://m.eds00.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxifaﬁ bubmorexa LOK
’ https://m.edso00.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [TonsiTue 06 00BéMe. OCHOBHBIC but6mmorexa [IOK
CBOICTBA 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM LIHITHHIDPA, KOHyca https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 8
OOLEM mapa 1 moma, chepe! https://m.edsoo.ru/d189bde2

16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. Bubmmorexa [IOK

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Pertenne 3aga4, cBI3aHHEBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorera HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusamus 3HaHui. OCHOBHBIS 1 bubmuoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






