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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 PE3yJabTaTOB OOy4YEHUS TE€OMETPUHM B HAIpPABJICHUU JUYHOCTHOTO
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 W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IMPH PELIeHUH 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 YCJIOBHUE €ro COIHajJbHOro ObITHSA, (opMma
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(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — 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, BO3MOKHOCTH YCIICIIHOTO MPOJIO0JDKEHUS 00pa3oBaHuUs
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. Takum oOpa3zoM, oOydaroliuecs 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, €ciM B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCA:

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 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS 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 (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPKAaHHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HAaBAaTh IPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 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
FEOMETPUYECKHI anmapar Uil PELICHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYWUTUBHOTO TO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHHU30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jad 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 «I'eomerpunm» 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 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATENLHO U TIOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuyielbHble W CKpelBaromuyecs mnpsMele. [lapamienbHOCTs NOpSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl 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.
[lepneHAMKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJia; MpaBUIbHAs TPEYroJibHas MNHpaMuAa W TPaBWIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Mapajulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
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 MMOBEPXHOCTb, oOpazyromiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 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 pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH 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 NTOT0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha mockoctu U B mpocTpaHcTBe. CI0KeHUE U BRIUMTAaHUE 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. Koopaumnatel 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 MPOrpamMMbl ydyeOHOTO MpeaMmera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX 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 TpakAaHCKOW UJICHTUYHOCTU, YBAKCHHUS 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,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO 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); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYECKUX 33724 MATEMaTHYECKON HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHMYECKHX  IMPoOeM;
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:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM 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 ~ OKpYHCAWe20  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHWUN MEXAY MOHATUAMH, (OPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(OPMAIIHIO, TIPEICTABIATH €€ B PAIMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  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 JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» U HWHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

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

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTWKEHHSI WIM HEAOCTHXKEHHUS DPE3YJIbTAaTOB JEATEIBHOCTH,
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]1a4.

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; JMHEWHBIH yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH 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
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, 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 BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



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

OnepupoBaTh NOHATHAMH: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomerpuyeckue (HaKThl I PEUIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOaUTHE 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
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJTMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (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;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4ucasTe COOTHOUIEHHUS] MEX]Y IUIOIAIASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpalllCHHUS.

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,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

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

[IpumeHaTs nOpocTeHIIMEe IPOTPAMMHBIE  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, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI B TEOpEM, anmapara aareOpsl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 VYTiel MEXAY NPSIMBIMU U TUIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmmorexa [JOK
P ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

10 KJIACC
KounyecTBO 4acoB JarTa uzydyenus DJIeKTPOHHbIE
uudposbie

Ne i/ Tema ypoka Ipumeyanus

P Bcero KP P IIan  pakT P o0paszoBaTebHbIe
pecypcsl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 n300pakeHUs HAa PUCYHKAX: 1 bubmorexa HOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIHBI OTPE3Ka
[TonsTHs: mepeceKkaronuecs
2 MJIOCKOCTH, TIEPECEKAIOLTUECS 1 bubmmorexa [TOK
> 11eP https://m.eds00.ru/2d8a9c99
mpsiMasi ¥ II0CKOCTh
[TonsTus: nepecexaronmecs
3 MJI0CKOCTH je €CeKaIoIIHecs 1 bubmmorexa [OK
> 11eP https://m.edsoo.ru/db685e73
npsiMasi ¥ MII0CKOCTh
3HAaKOMCTBO C MHOTOI'PaHHHUKAaMHU,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha TPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u

5 nUpaMHJie, NX Pa3BEPTKH U MOJCITH 1 bubmorexa [TOK

P > MIX pasBep ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HavaneHbie cBeneHus o kyoe u bubnmoreka [JOK

6 R 1

MUPaMHUJIE, UX PA3BEPTKUA U MOJEIH. https://m.edsoo.ru/3d8ffd32



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

10

11

12

13

[TonsATHe 06 aKCHOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsATHe 06 aKCHOMAaTHYECKOM
IIOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITonsaTue 06 aKCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

BzaumHuoe PacCIoJIOKCHHUE IIPSAMBIX B
IMPOCTPAHCTBE: IIEPECCKAOIINECCA,
apaJiICJIbHBIC U CKPCITNBAOIINCCA
MpsAMBIC

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napaJulesIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapaJIEIbHOCTb
TPEX MPSMBIX

[TapannenbHOCTb MPSAMBIX U
IJTIOCKOCTEN B ITPOCTPAHCTBE:
[TapaienbHOCTB IPSIMOU U

bu6mmoreka [JOK
https://m.edsoo.ru/0Occ5c4fe

bubmuoreka [JOK
https://m.edso0.ru/239c8ch4

bubmuoreka [JOK
https://m.edsoo.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245

bu6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

bu6mmorexa [JOK
https://m.edsoo.ru/93ad36b3

but6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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IIIIOCKOCTH

14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnuoreka [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 VYroa Mexay npsMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEI: bubnunoreka [JOK
MapajieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CpolicTBa napajuienbHbIX bubmmorexa [IOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreline npoCTpaHCTBEHHbBIE
19 (1)1121‘ bl Ha HJIOI::KOCI")FI/I' TeTpa’ bubmiorexa LIOK
P + TETPASID https://m.edso00.ru/4a28dc02
KyO, mapasuiesnenumnes
. bubnuoteka [JOK
20 Moctpoenite ceserni https://m.eds00.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTpOSHHS Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas padota no teme
99 "[IpsiMBI€ M TJIOCKOCTH B bubnnoreka [JOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
23 HJI(I))CKO:ITH'};Ie pneH WK Ij)m HBIC bubmmorexa [OK
- HEPHICHMKY AP https://m.edso0.ru/b19f6asd
MpsIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEPIEHINKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubnuorexa [IOK
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NEPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYJIAPHOCTH bubnuoreka [JOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYJIAPHOCTH bubnmoreka [JOK
MPSAMON U TJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmmorexa [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnunoreka [JOK
MEPIECHANKYISIPHOMN NIJIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsmoit bubnmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:

31 paccTosiHUE OT TOYKHU 110 bubnuotexa [JOK
IJTOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edso00.ru/33c477d3
710 TJIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 bubnuotexa [JOK
IJTOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
710 TIII0CKOCTH
[TepnienuKymnsip U HaKJIOHHBIE:

33 paccTostHue OT TOYKH JI0 bubnmnoreka [JOK
IJTOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
710 TJIIOCKOCTH
[lepnieHIUKYISIp U HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 bubnmoreka [JOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM https://m.edsoo.ru/dbee22bc
710 TIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
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IIPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubnuoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN YT bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
38 1} Esﬁax neyneg WKYJISIPHOCTH bubmiorexa LIOK
p p fI P https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEM
[TeprieHAMKYASAPHOCTD IUIOCKOCTEM:
39 1} Esﬁas neyneg WKYJISIPHOCTH bubmorexa LIOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepnieH IUKyYISIPHOCTD MIOCKOCTEH:
40 MPU3HAK NEPICHINKYIIPHOCTH Bubmmorexa LIOK
P p fl yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEx MepNeHIUKYISIPaAx Bubmmorexa LIOK
P P PHCHANKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepHeHAUKYIApaAX bubmorexa LIOK
p p PHCHAMIYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHAUKYISIPax bubmorexa LIOK
p p PHCHAKYILP https://m.eds00.ru/9f246736
KonTponbHas paboTa no Temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubnuorexa [IOK
mrockocteil" u "Y bl MexXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTIOCKOCTSIMH"!
[ToHsiTHE MHOTOTpAaHHUKA,
45 OCHOBHBIE JICMEHTBI bubnmoreka [JOK

MHOI'OrpaHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OTPaHHUKH,

https://m.edsoo.ru/2d24e873
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pa3BEPTKAa MHOTOTPaHHUKA

[Ipu3ma: nN-yronpHas npu3ma; rpaHu
Y OCHOBAHUS MPU3MBL; TIpsiMas U

bu6mmoreka [JOK

46 HaAKJIOHHAsI IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBbI

47 [Tapannenenumnen, NpaMOyTroJIbHBIN bubnunoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas NupaMuaa,

I'paHu ¥ OCHOBaHHE MUPAMMU/IBL;
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmmorexa [JOK
https://m.edsoo.ru/fblcd0a5
MUPaMU/Ibl; IpaBUIIbHAS U
yced€HHas mupamuia
IIpaBuIbHBIE MHOTOTPAHHUKU:
MIOHATHE NTPaBUIIBHOTO

49 MHOT'OTpaHHMKA; IIPaBUIIbHAS bu6nuorexa [IOK
IIpU3Ma U NpaBUIIbHAS IUPAMHUJIA; https://m.eds00.ru/074c8865
IIpaBUJIbHAS TPEYTOJIbHAs MUpaMuIa
Y IPaBUJIBHBIN TE€TPa3p; KyoO
IIpencraBienue o NpaBUIbHBIX

50 MEOFOFpaHHI/IKaXI oiTaaz[p, Bubnuorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnnoreka [JOK
CUMMETPHUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napaJiesienuneax, NpaBUIbHBIX
MHOT'OI'paHHHUKaX

59 Brruucnenue 3nemMeHToOB bubnuoreka [JOK

MHOTOTPaHHHUKOB: pEOpa,

https://m.edsoo.ru/6cdbecef
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AxaroHajiu, yribl

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM

bu6mmoreka [JOK

53 NPHSMEI, IIOWAAK OCHOBAHNIL, https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN
54 MMUPAMUBI, TEOPEMA O TLIOMIAAN bubmorexa LIOK
PAMIARS, TEOP e https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
ImrupaMubl
55 KoHntposbHas paboTta 1mo teme bubnnoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubmuoreka [JOK
> Houstite 06 0bbEme https://m.edso00.ru/7ad0020b
N bubmuorexa [JOK
> OObEM mHpaMitE! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
>8 OObEM mipavi Lot https://m.edsoo.ru/f47dfefd
" bubnuoteka [JOK
> OObEM mipaviLe! https://m.edso00.ru/79¢10312
" bubmuorexa [JOK
00 OGbEm mupavi et https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
ol O0bem mpHaMbl https://m.edso00.ru/79853608
" bubnmnoreka [JOK
62 OGbEM npusMbI https://m.eds00.ru/1e053890
63 O0BEM TTPU3MBI bubmorexa LOK

https://m.edsoo.ru/482d3f51
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64 KonrponsHas pabora o reme 1 bubmmorexa [IOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE

65 CHCTEMAaTHU3alMs 3HAHUM. 1 bubmuorexa [JOK
[ToctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OIPaHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTHU3allUs 3HAHUH.

Beluucnenue paccTossHAN: MEXY
66 JIBYMSI TOYKaMH, OT TOYKH JI0 1 buGnnorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH JI0 TJIOCKOCTH,
MEX1Y CKPEIMBaIOIIUMUCS
MPSMBIMU
bu6mmorexa [IOK

o7 Hrorosas korTposbHas pabota L https://m.edso00.ru/b9146bc0
[ToBTOpEeHme, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.

Brruucnenue yrioB: Mex
68 CermHBanmeHc;I HpﬂML};MI/I, 1 bubnmorexa LHOK
N https://m.edso0.ru/56765e8b
MEXy NMPSAMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTTIOB MEXKIY
TTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

Hara DJIeKTPOHHbBbIE
KoumnuectBo yacos
N U3y4YeHUS uudposbie
) Tema ypoka Mpumeyanus o0pa3oBaTte/ibHbIE
n/n Kontpoarnpie = IIpakTuyeckMe yjag = gaxr
Bcero pecypcbl
padoThI padoThI
Cdepa u map: ueHtp,

1 paguyc, IuaMerp; 1 bubnuoreka [IOK
IJTIONIaJb TOBEPXHOCTHU https://m.edso00.ru/0341bc2b
cdepsr
Bsaumnoe pacnonoxenue

5 cdepbl U MIT0CKOCTH; 1 bubnuoreka [JOK
KacaTeJIbHasl INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; maomanb chepsl
H3o06pakenue chepsl,

3 ma apHa HJIOCKO(IC)TE 1 bubmmorexa [TOK

P ' https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hwmmaapuyeckas
MMOBEPXHOCTb,
o0pazyromiue

4 HJP;HIZ NYECKOMN 1 bubmmorexa [JOK
i P https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU, OCh
HWIAHAPUYECKON
MMOBEPXHOCTH
Hunuuap: oCHOBaHUS U

5 OOKOBast MOBEPXHOCTb, 1 bubnmoreka [JOK

o0pa3yrolas 1 och;
IUIoIaas OOKOBOH 1

https://m.edso0.ru/188f6216
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MOJTHOH IIOBEPXHOCTHU

N300paskeHne HuIMHIpa
Ha IUIOCKOCTH. Pa3BépTka
uunuaapa. CedeHus
UUIUHApPA (MII0OCKOCTBIO,
napajuieNbHON uiu
MIEePIEeHIUKYIAPHONU OCH
HUAJTUHIPA)

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

Konnueckas
IMOBEPXHOCTb,
o0pa3ymolire KOHUYeCKOn
IIOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON
IOBEPXHOCTH

Konyc: ocHoBanue n
BEpIIIMHA, 00pa3yromas u
0Cb; IJI0II1a]b OOKOBOH U
MOJIHOM MMOBEPXHOCTH

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

bu6mmoreka [IOK
https://m.edso0.ru/897dd3b2

VY ceu€HHBIN KOHYC:
oOpa3syromue 1 BBICOTA;
OCHOBaHHUsA U OOKOBas
MOBEPXHOCTh

bu6mmorekxa [JOK
https://m.edsoo.ru/1468bab3

10

N306paxeHnune koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHus KOHyca
(T10CKOCTBIO,
NapajuIeIbHON
OCHOBAHHIO, U

bu6mmorekxa [JOK
https://m.edsoo.ru/Obdelbe8
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TUIOCKOCTBIO, TIPOXOISIIICH
4yepe3 BEPIIUHY)

KoMmOunauus ten

bubmuorexa [JOK

11
Ppattiet 1 https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHOrOrpaHHUK,

OIIMCaHHBII OKOJIO C(EpHI;
12 cdepa, BicaHHAs B Bubmmorexa LIOK
pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WJIH B TEJIO
BpaIICHUS
[TonsaTue 06 00BEME.
13 OCHOBHEBIEC CBOMCTBA bubmorexa LHOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeN
N bubmuorexa [JOK

14
O6wém unHHApa, KoHyca https://m.eds00.ru/5513d87b

15 O06bEM 11apa ¥ miIomaib bubnunorexa [JOK
cepsl https://m.edsoo.ru/d189bde2
[TonoOHEbIE TENa B
MIPOCTPAHCTBE.

16 CooTHoILIEHUS MEKTY bubnmoreka [JOK
MJIOIIAdIMU https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMM
MMOJIO0HBIX Tl
KonTponpHas pabota mo

17 temaM "Tena BpamieHus" bubmorexa OK

patt https://m.edsoo.ru/4a33a8ab
u "O0bembl Ten"
18 BekTtop Ha nimockocTH U B bubnnorexa [JOK

IIPOCTPAHCTBE

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



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

19 Cii0’)keHHE ¥ BBIYMTAHUE bubmuoreka [JOK
BEKTOPOB https://m.edso0.ru/23f4f089

20 YMHOKEHUE BEKTOpa Ha bubnunoreka [JOK
YUCIIO https://m.edsoo.ru/dee379eb
Pasznosxxenune BekTopa 1o

21 TpEM HEKOMIUIAHAPHBIM bubnuoreka [JOK
BektopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
rnapasuiesenure1a
Pemenue 3amauy,

99 CBSI3aHHBIX C bubmuoreka [JOK
MPUMEHEHUEM MPaBUII https://m.edso0.ru/5a827900
JNEUCTBHUN C BEKTOPAMH
KoopannatHo-BEKTOpHBII

23 MeT(I)) I[n u eI_HeHI/II/Ip bubmmorexa [OK

ATPAD https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
[IpssMoyronbHas cucrema
KOOP/IMHAT B

24 IIPOCTPAHCTBE. bubnuorexa [JOK
Koopaunats! BekTopa. https://m.eds00.ru/48db7058
[Ipocreiimue 3agayu B
KOOpJAMHATaxX
VYron Mexay BeKTOpaMH.

25 Ckans HOS};I 01/13135 eHue bubmmorexa [OK

P P A https://m.edsoo.ru/725effc4
BEKTOpPOB
Brruucnenue yrios
26 MEXy MPSMBIMU U bubmorexa HOK
Ay TP https://m.edsoo.ru/8efbe78e
MIJIOCKOCTSIMU
27 Kontponbhas pabota mo bubnuoreka [JOK



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
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

Teme "BekTopsl u
KOOpJIUHATHI B
npoctpaHcrtae"

https://m.edsoo.ru/77c22fc5

28

[ToBTOpenue, 0600IICHNE
Y CUCTEMAaTH3aIIHs
3HaHui. OCHOBHBIE
burypsl, GakThl, TCOPEMBI
Kypca IJIaHUMETPUU

bubmuoreka [JOK
https://m.edsoo.ru/1780ba5d

29

[ToBTOpenue, 0600IICHNE
Y CHCTEMAaTU3aLus
3HaHUHA. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI
Kypca IJIaHUMETpUU

bubmuoreka [JOK
https://m.edsoo.ru/078cd184

30

[ToBTOpEeHue, 06061IeHNE
M CUCTEMAaTH3aIUs
3HaHWH. 3amaun
TUTAHUMETPUHU B METO/IbI
WX perIeHus

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpeHue, 0600IIEeHNE
M CHUCTEMaTHU3ALIH
3HaHWM. 3amaun
TUTAHUMETPUHU H METOJIbI
WX pelIeHUs

bu6mmorekxa [JOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpeHue, 0600IIEHNE
U CHCTEMATHU3AINS
3HaHui. OCHOBHEIC
¢burypsl, GakThl, TEOPEMBI
Kypca CTepeoMeTpuun

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



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

33 Hrorosast KOHTpOIbHAS 1 bubnmoreka [JOK
paborta https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IICHNE 1 bubnuorexa [IOK
Y CUCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



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

