MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunucTtepcTBo 00pasoBanust CBepa10BCKO# 00J1acTH

Ynpasiaenue oopazoBanusi UpOUTCKOro MyHMIMIIAJIbHOT0 00Pa30BaAHUS
MOY «I'opkunckasa COLI»

YTBEPX/IEHA
[Ipuxa3om aupekropa
MOY «"opkunckas COILL»
oT 29.08.2025r Ne402-01

MognncaHo urdposon

na3yKOBa AneHa I'IOHI'II/ICbK)ZﬂaSyKOBa
AneHa AnekcaHapoBHa

Anekca HAOPOBHA fara: 2025.08.29 18:07:47
+05'00'

PABOYAS IPOTPAMMA
(ID 7216384)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygaromuxest 10-11 kmaccoB

c. Fopku, 2025



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M INPOUCXOKIACHUH I€OMETPHUUYECKUX
abCcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3aJad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00ONacTsIX AeSITeNbHOCTH uenoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4EOHOM M TPYIOBON J1€ATEIHLHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 0Ga30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIIMXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOIUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eM  OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHbIMM  3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisSItOTCS:

e (opmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHume yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJady Ha MOCTPOCHUSI Ha U300paKECHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUSI TMPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKUX CIIOCOOHOCTEMH
OOy4JarommMxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJYy OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHU.

OcHOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpeneNeéHHbIM [0 TrojaaM OOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYULIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKHX MPEACTaBICHUN OOYy4yaroUIuXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOUYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 dyaca 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

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; YrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; IOCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIC B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICNIbHbIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIYy NPSMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorctBa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHTbl npu3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUPAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MHUpaMHUAa M TPaBUIIbHbBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas MU OCh;, IUIONIaAh OOKOBOW M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011a1b ChEpHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIPA,
koHyca. O0BEM 11apa u miIomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJI.

Cedenus mwiMHApa (MapaJUiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO U TPOXOJSIIEe 4Yepe3 BEPIINHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3aqay, CBS3aHHBIX €
IPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. lIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHCKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOU IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OTHYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peLIeHnH, paccy X IeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥ CIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa3OBaHHIO |
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAIbHO-DPKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHAMaHHEM
MaTeMaTHYECKONH HayKH Kak c(]epbhl UYeIOBEYECKOW MeATEIBHOCTH, JTamoB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [MBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcarvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJICaAowe2o  Mupa;  npumMeHeHue  J102U4ecKux,
UCccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTIpEJICNICHUS]  TOHATHH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJACHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/JIBI;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne JeCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIONIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTb HMCKOMOE€ U  JaHHOe, (OpMUpOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

e TMPOBOJHUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BbEKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLECCA, a TAKKE BbIIBHUIAThH
MPEANOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

e BBIABIATH JACPUIUTH UHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsl pEILICHHUS 33/1a4u;

e BBIOMpaTh  HWHGOPMAIMIO U3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJIEKHOCTh nHpopMaru 1o CaMOCTOSITEJIbHO
chopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 00ecnevusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7jaBaTh BONPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOM popme popMyIupOoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MUCHOJb30BATh  MPEUMYLIECTBA  KOMAaHAHOM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeaTh BUAbI pabOT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB,;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, PSMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIM
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUIbHBIN MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJijIesIeuIe], KyoO).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 HAa BBIYMCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKM JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaxXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIY TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
IUIOLIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOJI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YePTEXKax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MpPOCTEHINNE NPOrPAMMHBIE  CpPEACTBA M IJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yroiire KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy u
OMMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TeEJO
BpAIllCHUS.

Bb4uciasTe COOTHOLIEHUS] MEXY IUIOIMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJIO0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1atOT.

[IpuMeHTh MpaBUiIO NapasuieienuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE M KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IArOB PEMICHHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemates mpoctedinme reoMeTpUYEeCKUE 3aJla4d HAa IPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0Ka3aTeJILCTBO MAaTEMATHUECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUYECKUX BEJIUYUH [0 00pa3liaM WU ajlfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKUX 3a1aY.

[IpumeHaTs nOpocTedlIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallUM W TPUMEHSATh HW3YYEHHBIE TIOHATHS B IPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIEeMbl, MOJIETUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
MCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, armapara ajareOpbl; periaTh
MPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa LHOK
https://m.edsoo.ru/1c209e37
N bubmuotexa [JOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
I Tena spaiieris 12 https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubmuoreka [JOK
cUucTeEMAaTH3allUs 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
nugposbie
Nen/m Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuia
1 M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1 bubmorexa HOK
p . pHeyH ’ p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapajiebHbIX MPSIMBIX
(OTpE3KOB), cepeaANHBI OTPE3Ka
) [TonATHs: nepecekaromumecs MI0CKOCTH, | bubnuorexa [JOK
IEpeCcEeKaroIIUec IpsaMasi U II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [Tonsarus: nepecekarouecs MmI0CKOCTH, | bubnunoreka [JOK
repecekaronuecsd npsamas U niI0CKOCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAMH,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959ed
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTEKaX
HauanbpHbie cBenieHNs 0 KyOe U mupaMue
5 UX pa3BEPTKU U MOJEIU éeqeﬂmp ’ 1 bubmorexa HOK
PasBep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHbIe cBe/ieHUs 0 KyOe U TUpaMH/IE,
6 uX pa3BépTku U Mojenu. CedeHus 1 brbmorexa HOK
Paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
bu6mmoreka [JOK
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/OccS5cdfe




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bu6mmoreka [JOK

8 CTEPEOMETPHUHU: AaKCHOMBI CTEPEOMETPUHI U
P P P p https://m.edsoo.ru/239¢8cb4
CIIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMATHUYECKOM MMOCTPOCHUH
9 CTEPEOMETPHUHN: AKCHUOMBI CTEPEOMETPUN U Enbmorexa OK
pEOMETpHI: peOMETP htps://m.eds00.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPHUH: aKCUOMEI CTEPEOMETPUHU U buGnnorexa LIOK
p PHH: P p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 OPOCTPAHCTBE: IIEPECEKAIOIINECS buGnnorexa LIOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIE U CKPEIIUBAIOLTUECS TTPSIMBbIE
[TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJUIeIbHbIE MIPSIMbIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPALIEIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
13 npocrpadcTse: [lapannensHOCTE OPSIMOI U bubmnorexa [IOK
poctp -1ap P https://m.edsoo.ru/ee1d19bH9
IUIOCKOCTH
14 VYTIIBI ¢ cCOHAnpaBJIEHHBIMUA CTOPOHAMH bubmorexa [IOK
p p https://m.edso00.ru/9f4071b9
15 VYron Mexay IpsIMBIMHE B IPOCTPAHCTBE Eubmiorexa IOK
Ay p poctp https://m.edsoo.ru/fe733862
16 VYron Mexay IpsIMBIMH B IPOCTPAHCTBE Eubmiorexa OK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTD MIOCKOCTEH: bubmuorexa [IOK
rnapasiesibHbIe TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyIeNbHBIX MIOCKOCTEH bubnmnoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme nmpocTpaHCTBEHHBIE (PUTYPHI HA bubnnoreka [JOK
IUIOCKOCTH: TETPAdAP, KyO, mapaiesienure] https://m.edsoo.ru/4a28dc02
bu6mmoreka [JOK
20 I1 7
OCTPOCHHE CEHeHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora o teme "[Ipsmbie u
22 TJIOCKOCTH B MPOCTPAHCTBE bubmorexa HOK
poctp ' . https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"
[lepneHAUKyYISIPHOCT MPSAMOM U TUIOCKOCTHU:
23 ne pHeH I[I/IK yJ'I}I prIe I }If\)/lble B Bubmorexa LIOK
PHCHAMIYIAP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsimMble napasuienbHble U bubmmorexa [IOK
NEPHEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [IpsimMble napaienbHbIe U bubnuoreka [IOK
MEPIEHANKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnmnoreka [JOK
ILUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubnnorexa [JOK
IUIOCKOCTHA https://m.edsoo.ru/79165d15
)3 Teopema o npsMoi eprneHANKYISIpHON bub6nuorexa [IOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
79 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU bubnnoreka [JOK
ILJIOCKOCTH https://m.edsoo.ru/bd3745£8
30 Teopema o0 psIMO¥ NTEPIIEHANKYISIPHON bubnnoreka [JOK
IUIOCKOCTHA https://m.edsoo.ru/7d18834b
31 [TeprieHauKyNIAp U HAKJIIOHHBIE: PACCTOSTHUE bubnuorexa [JOK




OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

https://m.edsoo.ru/33c477d3

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT bubmorexa LIOK
. a P https://m.edsoo.ru/66fefadd
IPSIMOM A0 IUNIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
33 oT IT)quI/I oynnrc))cxocm aCCTOfI)HI/Ie oT Bubmmorexa LIOK
. A -P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 10 IUNIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
34 oT IT)quI/I oynn]zcxocm aCCTOfI)HI/Ie oT Bubmmorexa LIOK
. a -P https://m.edsoo.ru/dbee22bc
IIPSAMOM 10 IIJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YrOi MEXKIY IPSIMOU bubnuoreka [IOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN Yroj, TUHEHHBINA yroi bubmmoreka [IOK
JIBYTPAHHOI'O yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnuoreka [IOK
JIBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
38 IlepnieH AUKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK bub6nuorexa [IOK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 IlepneH AUKYIAPHOCTD MIJIOCKOCTEN: IIPU3HAK bubnnorexa [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK bub6nuorexa [IOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa o0 TpEX nepHneHANKYIApax Bubmmorexa LIOK
p p p JHKYIAD https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX nepHeHANKYIIApax Bubmmorexa LIOK
P P PHCHAMKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepneHAUKYIApax bubnuorexa [JOK




https://m.eds00.ru/91246736

KonrtponbHas pabora no remam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U

bu6mmoreka [JOK

44 wiockocTe" u "Yribl MeXAy OpSMbIMU U https://m.edsoo.ru/5b971ef3
1o0cKocTsMu"
[ToHsiITHE MHOTOIPAHHKUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOI'PAHHHUKA, BBITYKJIbIE U bubmuoreka [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OI'PAaHHHUKA
[Ipu3ma: n-yronbHas npu3mMa; rpaHu 1

46 OCHOBaHUS IPU3MBbI; IpsIMasi U HAaKJIOHHAs bubnunoreka [JOK
MIPU3MBI; OOKOBAs U TOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyroIbHBIN bubnmoreka [JOK
napasuiesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U

43 OCHOBaHUE MUpPaMUJIbl; OOKOBAsI U MOJIHAS bubnnorexa [JOK
MOBEPXHOCTh IIUPAaMUbL; IpaBUIbHAA U https://m.edsoo.ru/fblcd0as
yCeUYEHHAs nupaMuIa
[IpaBHsIBHBIE MHOTOIPAHHUKU: ITOHSATHE
IIPaBUJILHOTO MHOTOI'PAHHMKA; ITPaBUJIbHAS

49 IIpU3Ma U NPaBUJIbHAS IMPAMHU/JIA; bubmmorexa [OK

https://m.edsoo0.ru/074c8865

MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadIp; KyO
[IpencraBnenue o mpaBUIbHBIX

50 MHOTOIPAHHUKAX: OKTa’Ap, AOJAEKAIP U bubmmorexa [TOK

https://m.edsoo.ru/a0fddSbf

HUKOCa3P.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS bubnuorexa [IOK

OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9




DeMEHTHI CUMMCETpPHUU B IIMpaMuaax,
napaujicjicnmicaax, rmpaBUJIbHbIX
MHOTI'OIrpaHHHUKax

Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

bubmuoreka [JOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MIOBEPXHOCTHU IPSIMOM IPU3MBI, IUIOIIAb bubmuorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOK https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABUJILHOM MUPaMU/IbI, bubmmorexa [IOK
Teopema O IIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpaMUIbI
55 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bubmuoreka [JOK
N n
36 OHATHE 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
PEM TTHPAMHIAR https://m.edsoo.ru/235171b3
. bubnuoteka [JOK
58 06
POM TPV https://m.edsoo.ru/fA7dfefd
N bubnuotexa [JOK
> OOBEM mHpavi https://m.edso0.ru/79¢10312
" bubnuotexa [JOK
60 OObEM nipavH b https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
1
6 OObeM MpH3MEI https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI bubmorera [IOK

https://m.edsoo.ru/1e053890




bu6mmoreka [JOK

63 O0Bé 3 1
DEM TIPHSMET https://m.edsoo.ru/482d3f51
64 KonTtponsHast padora no teme "O0bEMBI | bubnuoreka [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 sgHanuii. I[locTpoeHnue ceueHuii B 1 Enbmorexa OK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHKE
[ToBTOpEeHUe, 0600IICHNE CHCTEMATHU3AIIHS
3HaHW. Berancienne paccTosHuN: MEXITy
66 BYMs TOUYKAMH, OT TOUKH [0 OPSIMOH, OT 1 buGnnorexa LIOK
JIBYM ’ A0 1ip ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubmuoreka [JOK
67 J5¢ 0 1
TOroBast KOHTPOJIbHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHKE, 0000IIICHNE CUCTEMATU3 AL
3HaHW. Berancienue yrios: MexIy
68 CKPEIMUBAIOIIUMUCS IPSIMBIMH, MEXK 1 Eubmiorexa OK
p Hlu B p ’ y https://m.eds00.ru/56765e8b
MPSIMOY U TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIIOB MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 Cdepa u map: HeHTp, paganyc, TUaMeTp; 1 bubnmoreka [JOK
TUTONIA/Tb TTIOBEPXHOCTHU CHEPHI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
unusapudeckast TOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKON 1 bubmuoreka [JOK
MOBEPXHOCTHU, OCh LIMJIUHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1
N N https://m.edsoo.ru/188f6216
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N3obpaxenue muianMHApa Ha TIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus HUIMHIpa | bub6nuorexa [IOK
(TJIOCKOCTHI0, MapauIeIbHON WUITH https://m.edsoo.ru/016e25eb
MEePIEHANKYJISIPHON OCH IMJIMH]IPA)

Konunyeckas TOBEpXHOCTH, 00pa3yroIue
. P PV bubnmoreka [JOK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIIMHA 1
N https://m.edsoo.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH
8 Konyc: ocHoBaHue u BepIMHa, 1 bubnmnoreka [JOK




o0pasyrolias 1 oCh; IIIOLAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

VY ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa

https://m.edsoo.ru/897dd3b2

bubmuoreka [JOK

9
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxenue KoHyca Ha MIIOCKOCTH.

Pa3Béprka konyca. CeueHust KoHyca
10 (TJIOCKOCTHI0, MapasuieIbHOW OCHOBAHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obde 1be8
U TUIOCKOCTBIO, IPOXOIALIeH uepes
BEPILUHY)

1 KomOunanus Ten BparieHus u bubnunoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCaHHBIA OKOJIO chepsl;

12 cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU B bubmmorexa [IOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpaIlleHUs

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmmoreka [JOK
00BEMOB TET https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O0BéM HmUIMHApPA, KOHyCa

HILTHIIpA, oMY https://m.edsoo.ru/5513d87h
bu6mmoreka [IOK

15 O06mBé

&M Iapa 1 IIoWAEL Cheph! https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.
16 CooTHo1eHus Memp HJ1130 assIMHU bubmorexa HOK
. ,I_[y it https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTponbHas pabora o temam "Tena bubnnorexa [JOK
BpaimeHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE buomorexa HOK

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

19 CroxeHue ¥ BRIUUTAHUE BEKTOPOB bubnuorexa [JOK




https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379eb
Pa3noxeHne BekTopa 1o TpEM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [TOK
P paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejenunena
Pemmenue 3aay, CBSI3aHHBIX C
22 IIPUMEHEHUEM MIPABUJI ACUCTBUH C bubmmorexa [TOK
P Pasii A https://m.edsoo.ru/52827900
BEKTOpaMU
3 KoopanHatHO-BEKTOPHBIN METO TPU bubnmoreka [JOK
pEUIEHUH TEOMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 HPOCT Z,II;CTBG Koopnunatel BpeKTO a buGnnorexa LIOK
POCTPAICTEE. ROOP pa. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
)5 VYron mexay Bektopamu. CKasipHOE bubnunoreka [JOK
MPOU3BENECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios MEX1y NPsIMbIMUA U bubnnorexa [JOK
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonTponsnas pabora o Teme "Bektopsl u bubnnorexa [JOK
KOOpPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, o6obIIeHNE 1
)3 crucremaTusaius 3Hanni. OCHOBHBIC bubmuoreka [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
TJIaHUMETPUHI
[ToBTOpeHnue, 06001IeHNE U
79 cucreMartuzanus 3HaHui. OCHOBHBIC bubnmoreka [JOK

burypsl, QpaxTel, TEOPEMBI Kypca
IUTAHUMETPUH

https://m.edsoo.ru/078cd184




IToBTOpEHME, 0000IIICHUE 1

30 cHCTeMaTHU3alus 3HaHui. 3agaun 1 bubmmorera [IOK
H e https://m.edsoo.ru/7491efeQ
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEHME, 0000IICHUE 1
31 cUCTeMAaTHu3aIys 3HaHUH. 3a1aun 1 bubmmorexa [IOK
t e https://m.edsoo.ru/4dffdad7
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS
[ToBTOpeHnue, 0600IICHNE 1
1 cucreMarusanus 3HaHuil. OCHOBHbIE | bubmmoreka [JOK
burypsl, QpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubmuoreka [JOK
33 n §] 1
TOTOBAT KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTeEMaTH3alis 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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