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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 COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJabTaTOB OOyUYEHHUS T€OMETPHH B HAIPABICHWU 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 pPEaJbHOTO0 M HIEaTHHOIO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO 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 OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCA IMpPH PEHICHUH 3a]ad €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 YCIOBHE €ro COIMaJbHOro ObITHA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY aKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIITHOTO MPOJOJDKEHHS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI0 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromnigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ciii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHbIMM 3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, IMO3BOJISIONINX OMUCHIBATH
U M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

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

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXIeHus B XOJ€ PEIICHUs] CTEPEOMETPUUECKUX 3ajad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIEHUS TIE€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIHU, IPUMEHITh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a]ady, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCcsl B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET pEeUIeHUs 3a7ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikarelibHble TuHUN Kypca «['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 JIMHUSM, HO W 1O ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU U HaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEI0BATENBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usydenue reometpun orBoauTCA 2 yaca B Heaento B 10 kinacce u 2 yaca B
Hexenmto B 11 kmacce, Bcero 3a aBa roaa oOyuyeHus - 136 yueOHBIX yaca.



COAEPXKXAHHUE 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.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpeluBamoluecs mnpsaMble. llapainensHOCTh MNPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJuieIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApPAJUICIbHBIE W NEPHEHAMKYJSPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
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/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

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



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHalid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue 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 IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IUIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
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.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miockoctu U B mpoctpancTBe. ClioKeHNe U BEIYMTaHUE 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. Koopamnatel BekTopa. IIpocreinmme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOL npu pelLIEeHUH F€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

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

OTHbIXa, peryJspHas ¢busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O 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 MaTeMaTHYECKON KyJIbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
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 MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
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
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI WHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX 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 CTPYKTYypHUpOBaTh WH(OPMAIHIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh 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€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON 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
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BAaTh  IPEUMYyLIECTBA  KOMAHIHONM 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 pe3yJbTat paboThl; 000011aTh 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 Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca 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, BHISIBJICHHBIX 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 yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTBl MHOI'OTPAHHUKA, IPaBUIIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIICIbI).

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 (uryp: Bui
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIIEHUE PACCTOSIHUI MEXIy IBYMs
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
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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, MPEICTAaBICHHYIO Ha 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  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 IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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 IIAPOBOIrO CIIOSs, BBICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASE B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

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



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

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
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 NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP 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
3aJ1aHbI B SIBHOH (hopme.

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 PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe 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 MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHHEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTposabhbie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1c209e3
7
[IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE bubmorexa [JOK
2 P poctp N 12 1 https://m.edsoo.ru/1c209e3
[MapannensHOCTh MPSMBIX M IUIOCKOCTEH 7
[TepreHIUKYIIPHOCTD TIPSIMBIX H bubmorexa [IOK
3 p vy p P 12 https://m.edsoo.ru/1c209e3
MJIOCKOCTEM 7
bu6nuoreka [IOK
4 VYTIIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e3
7
bu6nuoreka [IOK
5) MHororpaHHUKHI 11 1 https://m.edsoo.ru/1c209e3
7
bu6nuoreka [IOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/1c209e3
7
but6mmoreka [IOK
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 https://m.edsoo.ru/1c209e3

7
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne /it Kontpoannsl | Ilpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
e padoThbI padoThI
pecypchbl
bubmnoreka IIOK
Tena BpameHus 20 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
O0BbEMBI TEN 14 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 20 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa [IOK
IT 000
OBTOpEHE, 000 meHI:Ie’ 14 1 https://m.eds00.ru/1c209e3
cUCTeMaTH3aIHs 3HAHU -
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTposabubie | IlpakTuueckun
n/n Bcero u3ydyeHnus | oOpa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTso. [IpaBuna
1 M300pakKeHHS Ha pUCYHKAX: 1 bubamorexa LOK
P PHEYH L https://m.edsoo.ru/aecc77cd
HN300pakeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3KA
IToHsATHSA: IEpeceKaroImecs
2 MJIOCKOCTH é)e €CeKaroIIMecs npsamas 1 bubmmorexa [OK
» TTeP p https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[TonsATHs: nepecekaromuecs
3 IJIOCKOCTH, TEPECEKArOIINeCs IpsiMas 1 bubmmorexa [OK
» TTeP p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnnorexka [JOK
pUCYHKaX, Ha IPOECKLIHOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HauanpHabie cBeneHus o kyoe u

5 MApaMHIE, UX Pa3BEPTKH U MOICITH 1 bubmmorexa [TOK

P XD p ’ https://m.edso00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HauanpHbie cBeneHus o Kyoe u 1 bu6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamujie, uX pa3BEPTKU U MOJEIH.
CeueHust MHOTOTPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[TousTHE 00 AaKCUOMATUYECKOM

7 IIOCTPOCHUU CTCPCOMETPHUU:. aKCHUOMBbI BH6HH0TeKa HOK
P P pHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
[TonsiTHE 00 AKCHOMATHYECCKOM
8 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI bubmmorexa [JOK
P p ThuH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI bubmmorexa [JOK
P p ThuH: https://m.edso00.ru/65c6b106
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
10 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI bubmmorexa [JOK
P P TPHI https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIIEICTBUS U3 HUX
B3anmHoe pacnonoxeHue mpsiMbix B
11 IIPOCTPAHCTBE: NEpeceKaromecs, bubnuoreka [IOK
MApAUIEIIBHBIE U CKPEIINBAOIINECS https://m.edsoo.ru/1a2520f6
HpsIMBIE
[MTapannensHOCTh MPSAMBIX U
TUTIOCKOCTEH B MPOCTPAHCTBE:
12 napaJuiCJabHBIC IIPAMBIC B BI/I6HI/IOTCK3 HOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIICIEHOCTD TPEX
MPSIMBIX
[TapaeapHOCTB NPSIMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bubnmnoreka [JOK
[TapaneabHOCTB NPSIMON U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
14 VYTr1Bl ¢ COHaNpaBIeHHBIMU bubnuorexa [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/1a2520f6
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https://m.edsoo.ru/ee1d19b9

https://m.edso0.ru/9f4071b9

CTOPOHAMHU
15 Yroa Mexay npsiMbIMU B bubnuoreka [IOK
[POCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMHU B bubnnoreka [HOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnoreka [HOK
napasuiesibHbIe TIII0OCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napasuieIbHbIX MIOCKOCTEN bubmorexa LIOK
P https://m.eds00.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GUTyphI Ha INIOCKOCTH: TETPAd bubmorexa LIOK
P + TETPasp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnesn
bu6nmoreka [JOK
2 IT i
0 OCTPOCHIE CEHEHIH https://m.eds00.ru/1d434d0f
bu6nmoreka [JOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMble U TJIOCKOCTH B bubnnorexka [JOK
npoctpanctse. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH MPAMON 1
23 HH(I))CKojm'}l,Ie pneH WK l.:[f[ HBIC bubmmorexa LIOK
- [ICPTICHIMKYIAD https://m.edso0.ru/b19f6as5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bubnuoreka [IOK
NEPIEHAUKYIISIPHBIE K TIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHble U bubmuoreka [IOK

NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHuKyIspHOCTH bubnmoreka [JOK
NPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
[Tpu3Hak nepreHIuKyIspHOCTH bubmorexa [IOK
27 P . P yIP https://m.eds00.ru/79165d1
PSIMOM U TIIOCKOCTHU 5
28 Teopema o npsamoit bubnuoreka [IOK
NEPIEHAUKYJIIPHON IIIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmMoi bubnnoreka [JOK
MEPIECHINKYIISIPHON TIIOCKOCTH https://m.edso0.ru/bd3745f8
Teopema o npsiMoi bubmnorexa [IOK
30 https://m.edsoo.ru/7d18834
MEPIICHIUKYIISIPHON TIIIOCKOCTH b :
[leprieHIUKYNSAp U HAKIOHHBIE:
b K
31 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, h ;:f;;ﬁf;i?ﬁ 133647743
paccTosIHUE OT MPSAMOU J0 TIOCKOCTH T '
[leprieHAUKYNSAp U HAKIOHHBIE:
32 pacpcmﬂineym IT)OIIKI/I JI0 TTOCKOCTH bubmmorexa [OK
’ https://m.edsoo.ru/66fefadd
paccTosHuE OT MPSIMOM 0 TIOCKOCTH :
[TeprieHIUKYIISIp M HAKIIOHHBIC:
33 pa(iTOSIEI/IC};T IT)oqlcn JI0 TNTIOCKOCTH bubmmorexa [OK
’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT MPSIMOM 0 TUIOCKOCTH :
[TeprieHIUKYIISIp M HAKIIOHHBIE:
34 pacpcmﬂine};T IT)quI/I JI0 TUTIOCKOCTH bubmorexa HOK
’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT MPSIMOM 0 TUIOCKOCTH :
VYTIbl B IPOCTPAHCTBE: YTOJ MEKIY bubmorexa HOK
35 . . ’ https://m.edso0.ru/6b61b2b
TPSIMOY U TNTOCKOCTBIO 4
36 JIByrpaHHBIN yroJI, TMHEHHBIN Yrom bubnuorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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JBYTPAHHOTO yIJia

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJl, TMHENHBIN Yroj

bu6mmoreka [IOK

37
JBYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
38 [IPU3HAK [EPIEHINKYIISIPHOCTH 1B Bubmaorexa ITOK
p Up FHIKYIED ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[leprieH IUKYIAPHOCTD MIOCKOCTEH:
39 [IPU3HAK HEPIIEHINKYISIPHOCTH 1B Bubmorexa ITOK
p Up FHIYIED ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
40 [IPU3HAK [EPIECHAUKYJIIPHOCTHY 1B Bubmorexa ITOK
p Up FHRYIZP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpéX nepneHAUKYIIPax Bubmorexa ITOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMEPHEHIUKYIISIPAX bubmmorexa [IOK
p p PHCHIHKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpéX nepHneHAUKYIIPax bubmmorexa LHOK
p p PHCHAMKYTAD https://m.eds00.ru/9f246736
KonTponbHnas pabora o temam
44 "TlepnieHAUKYISPHOCTD MPSIMBIX U bubnnorexka [HOK
wiockocTei" u "Yribsl Mexay https://m.edso00.ru/5b971ef3
MPSIMBIMH U TUIOCKOCTAMH"
[TonaTne MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBINYKJIBIE M HEBBIMTYKJIIBIE bubmmorexa [TOK
y Y . https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; pa3BEPTKa
MHOTOIpaHHHUKA
46 [Ipu3ma: n-yrosnbHas npu3Ma; rpaHu U bu6muoreka [IOK



https://m.edsoo.ru/5fa0b3ce
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https://m.edsoo.ru/ec3e2da3
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OCHOBAHMA IIPU3MBEIL, IIpsAMas 1
HaKJIOHHAas IIPU3MBEI; OoKOBas u
IIOJIHAsA IMMOBEPXHOCTH IIPHU3MbI

https://m.edsoo.ru/b4ad63ad

47

[Tapayenenunen, NpsMOYTOIbHBIN
napaJiesienumne]] 1 ero CBOMCTBa

bubmuorexa [JOK
https://m.edsoo0.ru/8a7be683

48

[Tupamupa: N-yroiapHas MupaMuia,
IpaHd U OCHOBaHHE TTUPAMHU/IBL;
OOKOBas U NOJIHAS! IOBEPXHOCTh
NUpaMU/Ibl; IPABUIIbHAS U yCCUEHHAS
nupamMuza

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuiIbHBIE MHOTOI'PAaHHUKH:
MOHSITUE NTPABUIIBHOTO
MHOI'OI'paHHMKA; ITPaBUJIbHAS TPU3Ma
U MpaBWIbHAs MMUPaMU/a; IPaBUIIbHAS
TpeyroJjibHasi MupaMuza u
NPaBUIBHBIN TETpa’ip; KyoO

bu6mmoreka [IOK
https://m.edso00.ru/074c8865

50

HpeI[CTaBJ'ICHI/Ie O IIPpaBUJIBHBIX
MHOT'OT'paHHUKAX: OKTa3p,
A0ACKa’Ap U UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B TUPAMHJIAX,
napajenenunenax, NpaBuIbHbIX
MHOTOTpaHHHKaX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Beluncnenue 351eMeHTOB
MHOT'OT'pPaHHHUKOB: pEOpa, TnaroHasiy,

YTJIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
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[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSIMOM

bubmuorexa [JOK

53 MIPU3MBI, TUIOIAIb OCHOBAHUH, https://m.edso0.ru/37d8415
TeopemMa 0 OOKOBOM MOBEPXHOCTH 7
IIPSAMOM TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUIHLHOM
54 MUPAMHUIBI, TEOPEMA O ILIOIIAIN bubmorexa [JOK
p UI[ » TEOP Hl A . https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
TTUPAMHU/TBI
55 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
5 Honsmue 06 ooneme https://m.edsoo.ru/7ad0020b
bu6nmoreka [JOK
57 O06BEM TUpamMuabI https://m.edso0.ru/235171b
3
N bubmuorexa [JOK
58 OOBEM NHpaMHAL https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OOBEM mHpami LI https://m.eds00.ru/79¢10312
" bubnuorexa [JOK
60 OOBEM mpam LI https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
61 O0BEM pU3MBI https://m.eds00.ru/7985360
8
62 O0BEM TPU3MBI bubmorexa HOK

https://m.edso0.ru/1e053890
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bu6mmoreka [IOK

63 O0né 1
BEM HPHSMEL https://m.eds00.ru/482d3f51
64 KoHnTtponbHas pabota 1o teme 1 bu6mmoreka [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 cHUCTeMaTU3als 3HaHU. 1 bubmuorexa [JOK
[TocTpoeHue ceueHuii B https://m.edso0.ru/098bedad
MHOTOI'PAaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CHCTeMaTU3alys 3HAHHI.
66 BrrunciieHne pacCTosHUN: MEXIY 1 bubnnoreka [JOK
JBYMsI TOUKaMU, OT TOUYKHU J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXKY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
bu6nmoreka [JOK
7 n 1
6 TOTOBAs KOHTPOILHA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 06001IIEHNE
CHCTEMAaTH3aIUs 3HAHUMN.
Brrunciaenue yriioB: Mex
68 CKPEIIHMBA0 ZITMI/ICSI Il ﬂMI};MI/I 1 bubmmorexa [TOK
petl mv P ’ https://m.eds00.ru/56765e8b
MEXAY MPSIMOM U TJIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
INIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne i/ Tema ypoka Kontpoabubie | Ilpakruyecku
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThbl
pecypchl
Cdepa u map: ueHTp, paamyc,

1 MaMeTp; MUIOILIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
A p; rioman P https://m.edso00.ru/0341bc2b
cepsl
Cdepa u map: ueHTp, paauyc,

2 JTUaMeTp; TUTOMIA b TOBEPXHOCTH 1
cepsl
Bsaumnoe pacrnonoxenue chepsl 1

bu6nmoreka [JOK
3 IJIOCKOCTH; KacaTellbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepol
Bsaumnoe pacnonoxenue chepsl U

4 IJIOCKOCTH; KacaTellbHas TIOCKOCTh 1
K cdepe; Iomaab chepsl

5 N306pakenue chepsl, apa Ha 1 bubnnorexka [JOK
miockoctu. CedeHns mapa https://m.edsoo.ru/bc15f7f2
[unHapudeckas MOBEPXHOCTD,

6 o0pa3yrolne UIHHIPHIECKOI 1 bubnmuorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8cl
MMOBEPXHOCTHU
[unHapudeckas MOBEPXHOCTD,

7 o0pa3yroIne UIHHIPHIECKON 1
MMOBEPXHOCTH, OCh IIWIHHIPHIECKOMN
MMOBEPXHOCTHU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

HunuHap: ocHOBaHMS B OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

bubmuorexa [JOK
https://m.edso00.ru/188f6216

N3o0pakeHue muimHapa Ha
IJIOCKOCTH. Pa3BEépTka muimHpa.
Ceuenus nuiMHIpa (MIIOCKOCTBIO,
napajuieIbHON WK
MEePIEHIUKYJISIPHON OCH IIHJIMH]IPA)

bubmuorexa [JOK
https://m.edsoo.ru/016e25eb

10

Konnueckas noBepXHOCTb,
o0pa3ymolire KOHUYeCKOn
MIOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/c94ba09b

11

KoHnyeckas mnoBepxHOCTS,
o0pa3ymolire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPIINHA
KOHHMYECKOU ITOBEPXHOCTH

12

Konyc: ocHOBaHME U BEpILINHA,
o0pa3ymolas 1 och; MIO0aab
OOKOBOM U MMOJIHOW MOBEPXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/897dd3b
2

13

Konyc: ocHOBaHME U BEpILINHA,
o0pa3ymolas 1 0cCh; MJIOIAb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

14

Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHMs U OOKOBas
IIOBEPXHOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

15

VYceu€HHbIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUS M OOKOBas



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

IIOBEPXHOCTH

H300pakeHre KOHyca Ha IIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca

bubmuoreka [JOK

1 .
6 (TLI0CKOCTHIO, apasebHOM https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IMIOCKOCTHIO,
MPOXOJIAIICH Yepe3 BEPIINHY)
17 KoMOuHamwst Ten BpalieHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
18 KoMOuHamnwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO
cdepsr; chepa, BEcaHHAs B bubmorexa [JOK
19 ’ ’ https://m.eds00.ru/0b13615
MHOTOTPaHHUK WJIH B TEJIO 8
BpalCHUA B
20 KonTponbnas pabota o teme «Tena
BpAaIICHUsD»
91 [Tonsitue 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBa 0OBEMOB TET https://m.edsoo.ru/26a03fb7
99 [Tonsitue 06 06BéMe. OCHOBHBIC
CBOICTBa 00BEMOB T
23 O06bEM UIHHIpa, KOHyCa
bu6mmoreka [JOK
24 O0BEM nUIMHIpPA, KOHYCA https://m.edso00.ru/5513d87
b
25 O0BEM UIMHIIpa, KOHYCa
26 O06BEéM mapa u rwiomazas cheps bubmmorexa LIOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

27

O06bEM mapa u wionaab chepsl

28 O0BéM rapa u miomaab ceps
[Tono6uble Tena B MpOCTPAHCTBE.
29 COOTHOILICHUS MEXY TUIOIAIIMHU bubnnoreka [HOK
MMOBEPXHOCTEH, 00BEMAMHU MOA00HBIX https://m.edso0.ru/810cfleb
Tel
[Tono6HbIe Tena B MPOCTPAHCTBE.
30 CooTHOIIEHNST MEKAY TUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMH MOTOOHBIX
Ten
31 Pemenue 3a1a4 Ha HaXOX/IEHUE
00BEMOB TeJ BpaIeHUs
39 Pemenrie KOMOMHUPOBAHHBIX 3a7a4
Ha HaxoX/ieHue 00bEMOB Tel
33 Pernrenne KOMOMHUPOBAaHHBIX 33124
Ha HaxoX/ieHue 00bEMOB Tel
34 KonTponbhas pabota no teme bubnuoreka [IOK
"O6bems! Ten" https://m.edsoo.ru/4a33a8ab
35 BexTop Ha MJI0CKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
36 CroxeHre ¥ BRIYUTaHHE BEKTOPOB bubmmorexa LIOK
https://m.edso00.ru/23f4f089
37 CroXeHre ¥ BEIYMTaHHE BEKTOPOB
38 YMHOXEHHE BEKTOpa Ha YHCIIO0 bubmmorexa [JOK
https://m.edsoo.ru/dee379eb
39 YMHOXEHHE BEKTOpa Ha YHCIIO
40 Paznosxenue BekTopa 1o Tpém bubnmoreka [JOK



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

HCKOMILIAHAPHBIM BCKTOpPAaM.
HpaBI/IJ'IO mapajiiCJICIrmIicaia

https://m.edsoo.ru/a28fd74e

41

Pasnosxenune BekTopa 1o TpéM
HCKOMIUIaHAPHBIM BECKTOPAM.
[IpaBuno napannenenunena

42

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOPaMH

bubmuoreka [JOK
https://m.edsoo.ru/5a827900

43

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUH C
BEKTOPaMH

44

KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUN F€OMETPUYECKHUX
3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/d3alfe30

45

KoopanHaTHO-BEKTOPHBII METOA
IIPU PELICHUN T€OMETPUUYECKUX
3aja4

46

[IpsiMoyronbHas cucteMa KOOpAUHAT
B npocTpanctBe. KoopanHaTsl
BekTopa. [Ipocreiimue 3agaun B
KOOpAMHATax

bu6mmoreka [IOK
https://m.edsoo.ru/48db705
8

47

[IpsimoyronbHas cucTeMa KOOpIMHAT
B npocTpanctee. KoopanHaTsl
BekTopa. [Ipocreiimue 3agaun B
KOOpAMHATax

48

VYron mexnay Bekropamu. CkaspHoe
IIPOU3BE/ICHNE BEKTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/725effc4

49

VYron mexnay Bekropamu. CkanspHoe



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

IIPOU3BCACHUC BEKTOPOB

50

Beluuncnenue yrios Mexy
IIPSMBIMU U TUIOCKOCTAMMU

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

o1

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSMHU

52

Pemenue 3agau no reme "BekTopsl 1
KOOPJMHATHI B MPOCTpaHCTBE"

53

Pemenue 3agau no reme "BekTopsl 1
KOOpJMHATHI B MpOCTpaHcTBE"

54

KonTponbhas padbota no teme
"BekTophl U KOOpAMHATHI B
npocTtpaHctae"

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fc5

55

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

56

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

57

[ToBTOpeHme, 0600IIEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

bu6mmorexa [IOK
https://m.edsoo.ru/078cd184

58

[ToBTOpenue, 0600mEeHNEe U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHN



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

60

[ToBTOpEeHME, 0000IIEHNE U
cUCcTeEMaTH3alis 3HaHUH. 3a1aun
IJITAHUMETPUHU ¥ METOJIBI UX
perieHus

bubmuorexa [JOK
https://m.edsoo.ru/7491efe0

61

[ToBTOpEeHME, 0000IIEHNE U
cUCcTeEMaTH3alis 3HaHUH. 3a1auu
IJITAHUMETPUHU U METOJIBI X
penieHus

62

[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMAaTH3alMs 3HaHUH. 3agauun
IUIAHUMETPUH M METOJIBI HX
peleHus

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

63

[ToBTOpEeHME, 0000IIEHNE 1
cHCcTeMaTH3alMs 3HaHUH. 3agaun
TUTAHUMETPUHU M METOJIbI UX
pelieHus

64

[ToBTOpEeHUEe, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepeOMETPUH

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

65

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepeOMETPUH

66

[ToBTOpeHuEe, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
67 HroroBast koHTpobHas paboTa 1 https://m.edsoo.rulec24dfc?
68 [ToBTOpeHuEe, 0600IIEHNE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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