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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00€cClieYuBaeT OBJIAICHUE KIIOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
PEIMETHBIX PE3yIbTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpoBaHUS (YHKIMOHAIBHOM MaTeMaTHUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBLHOTO0 MHpPa, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIEMOYKU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTUH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmupoBaHus y OOYyYaronIMXcCsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIB30BAHUEM I'€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYarOIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHume yMeHHs pacro3HaBaTh Ha YepTekax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEIICHUS  OCHOBHBIX  THIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcsi, MO3HABATEILHOM  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyallUsIX M TPU W3YYEHUU NPYTrUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a HPOBOJUTCA C ONOPOW Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacOpenef€éHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OOYy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a qBa roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSMBIX; MNAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTH. YTJIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadJip, KyO, napajijiesienumnea; IoCTPOSHUE CEUYSHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJ MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
[lepneHauKyIISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCT  TJIOCKOCTEHW: MpU3HAK  MEPHEHAUKYISPHOCTH  ABYX
IockocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs ¥ MOJIHASA MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs MUpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
terpa’dap; KyO. I[lpeacraBienwe O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeueHust npu3Mbl U TUPAMUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, OuaroHaiu, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o6béme. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM oBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BépTka LIMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u momaab chepsl.

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

Cedenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxJAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peannu3oBbBIBATH COOCTBEHHBIC KU3HECHHBIC TLIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHUSI
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAIOIICH Cpe/bl, IUIAHUPOBAHUS TIOCTYIKOB W OICHKH WX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [MBHJIN3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATCIBLCKYIO ACSITCIBHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnuueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYHCaArowe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aAecTBu:

e BBIBIISITh U XapaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATHH, OTHOIICHUH MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpUHUMATH, (opMynmHpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABIATH JACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHNIO, TIPEJICTABIATh €€ B Pa3lIMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



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€ 00CYKIE€HUS 3a7]aBaTh BOMPOCHI 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
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BaTh  MPEUMYILIECTBA  KOMAHOHOM U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
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 Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM I[IO3HABATEJIIbHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, 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

OmneprpoBaTh MOHITUSIMH: TOUKA, PSMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

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

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

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

KnaccudpummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ CJIEOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METOABl TpPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYECKUE METONbl TMPH PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMys; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumensaTh reomeTpuueckue (aKkTbl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroiuX HECKOIBKO IAaroB PELICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IOCTPOECHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUYECKas IOBEPXHOCTh, OOpa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IWIMHApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: ILIAPOBOI CETMEHT, OCHOBAHHME CEIrMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

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

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYpax, MpEeACTABICHHYI0 HAa YepTekax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOI MEXKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIAr0B PEUICHUS], €CJIM YCIOBUS MPUMEHEHUSA
3aJ1aHbI B IBHOH (hopme.

Pemars mpocTedime reoMeTpUYeCKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaX0XXJICHUE TEOMETPUUYECKUX BEJIUYMH M0 00pa3liaM UJIK aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJAE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh peaTbHBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ’ P r https://m.edsoo.ru/1c¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
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, 0000IIEHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBuiia
1 M300paKeHUS Ha PUCYHKAX: N300paKeHUS 1 bubmmorexa LOK
p . prcyHrax: p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapalieIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
) [TonsATHA: Mepecekaronmecs MI0CKOCTH, 1 bubnnorexa [HOK
IepECEKAOIIUECS IIpsMas U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: mepecekaronuecs MIOCKOCTH, | bubnnoreka [JOK
repeceKaroluecs npsaMas U mIoCKOCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavansHbie cBeieHUS 0 KyOe U mUpaMu/e,
5 uXx pa3BépTku U Moaenu. CeueHns 1 bubmmorera [TOK
paspep ' https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHbie cBeneHus 0 Kyoe U mupamuie,
6 nX pa3BEPTKU U Moxenu. CeueHuns 1 0.5 bubmmorera [TOK
PasBep ' ' https:/m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHHUH
bu6mmoreka [JOK
7 CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUH U 1

CICACTBUSA U3 HUX

https://m.edsoo.ru/Occ5céfe




ITonsatue 06 akCHOMATUYECKOM IIOCTPOCHUU

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U bubmnorera [IOK
PEOMETPHIL: pEOMETP htps:/m.edsoo.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsiTHEe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U Bubmorexa ITOK
PEOMETpHH: pEOMETP htps://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsiTHE 006 aKCHOMATUYECKOM TIOCTPOCHUHT
10 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U bubmmorexa LHOK
PEOMETpHHL: PEOMETP hitps:/m.eds00.ru/2586c245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIIECS bubmmorexa LHOK
poctp - 11ep ’ https://m.edsoo.ru/1a2520f6
MapajuIeNIbHBIC U CKPEIIUBAIOIINECS TIPSIMBIE
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajlieNbHbIE IPSIMBIE B bubnuoreka [IOK
MPOCTPAHCTBE; MaPAIIIETbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U TIOCKOCTEH B
13 npoctpadcTse: [lapammienbHOCTD IPSIMOI U 0.5 bubmmnorexa LIOK
poctp -1ap p ) https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ COHANIPABIEHHBIMHA CTOPOHAMU bubmnorexa [IOK
p p https://m.eds00.ru/9f407 159
15 VYroa Mexay npsMbIMA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK
napajuieNIbHbIE TIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaoiicTBa napajyieNbHBIX INIOCKOCTEN bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI Ha 05 bubnunoreka [JOK
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie] https://m.edsoo.ru/4a28dc02
. bubnnoreka [HOK
20 Hoctpoerne et https://m.edsogru/ld434d0f
. bubnnoreka [HOK
21 Hoctpoenue cevennit https://m.edsogru/6026f65d
Kontponbnas padota nmo teme "[Ipsimbie u
22 IUIOCKOCTH B ITpocTpaHcTie. [lapauienbHOCTh bubmmorexa [TOK
o https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN
7 [lepneHuKyISIpHOCTD NPSMOM U IJIOCKOCTHU: bubnuorexa [JOK
MEPIEHIUKYISAPHBIE IPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napasienbHbIe U 05 bubnnorexa [HOK
MEPIEHANKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 IIpsmble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAUKYJIAPHOCTH IIPSIMON U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 05 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsAMOil NepHEHAUKYIAPHON bubmuoreka [IOK
TUIOCKOCTH https://m.eds00.ru/635¢5087
79 TeopeMa 0 npsAMOM NEpIEHAUKYIISIPHON bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMON NepHIEHAUKYISIPHON bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepneHIUKyNAp U HAKIIOHHBIE: PACCTOSTHUE bubnuoreka [IOK

OT TOYKH 0 IIOCKOCTH, paCCTOAHUE OT

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




pr[MOﬁ J0 IINIOCKOCTHU

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

bubmuoreka [JOK

32 e
oT TO‘HfI/I J10 TNTIOCKOCTH, PacCTOSIHUE OT hitps://m.cdsoo.ru/66fefadd
MPSIMOM 0 MIJIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
33 oT quKH OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmorexa LIOK
. A P https://m.edsoo.ru/a5b7b8e3
MPSAMOM 10 TNTIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
34 oT IT)quH OyHJII())CKOCTI/I aCCTosII)HHe oT bubmmorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
MPSAMOM 10 TNIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY IPSAMOi bubnnoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HJOK
JIBYT'PaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubnuoreka [IOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYIAPHOCTD IUIOCKOCTEN: PU3HAK bubnnoreka [JOK
MEPIEHIUKYISPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyYIAPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnnorexka [JOK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TepneHUKyYISIPHOCTD MIIOCKOCTEH: TPU3HAK 0.5 bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN ' https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX neprneHANKyIsIpax bubmmorexa LOK
P P P JKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIsIpax bubmorexa LIOK
P pex HEpHEIMEYIID https://m.edsoo.ru/52188a7d
. bu6mmoreka [IOK
43 Teopema o TpEX nepneHANKYIsIpax

https://m.edsoo.ru/9f246736




KonTtponbHas pabora no remMmam
"IlepneHIUKYISIPHOCTD NPSAMBIX U

bu6mmoreka [IOK

44 miockocTeil" u "YTibl MEXKIY OPSIMBIMU U https://m.edsoo.ru/5b971ef3
I0cKoCTsIMU"
[loHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE

45 3JIEMEHTBl MHOTOTPAHHUKA, BBIMTYKJIbIE U bubmuorexa [JOK
HEBBIIYKJIbIC MHOIOTPAaHHUKH; Pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOT'paHHUKA
[Ipu3ma: n-yronbpHas npu3Ma; rpaHu U

46 OCHOBaHMS IPU3MBbI; IpsiMasi U HAaKJIOHHAs bubnnoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, OpsMOyTOJIbHBII bubnuorexa [JOK
MapaJuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: n-yronpHas nupamMujia, rpaHu U

43 OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS bu6mmoreka [IOK
IIOBEPXHOCTH ITUPAMUJbL; IpABUJIBHAS U https://m.edsoo.ru/fblcd0as
yCce4y€HHas nmupamuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSTHE
MPaBUJILHOIO MHOTOIPaHHUKA; TpaBUIbHAS

49 NIpU3Ma U NPaBUJIbHAS IUPAMULA; bubmmorexa [TOK

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

MpaBWIbHAs TPEYTOJbHAS MUpaMuaa U
MIPaBWIBHBIN TeTpadip; KyO
[IpencraBnenue o MpaBUIBHBIX

50 MHOTOTPAaHHUKAX: OKTa’p, NOJAEKa’Ap U bubmmorexa [TOK

https://m.edsoo.ru/a0fddSbf

HUKOCAdIP.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS

51 OTHOCHUTEIBHO TOYKH, MPSAMOM, MIIOCKOCTH. buGmorexa [IOK

OIEeMEHTBI CUMMCTpPUHU B ITUpaMUJax,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX
MHOTI'OrpaHHUKax

Brrancnenue 31eMEHTOB MHOI'OI'PaHHUKOB!

bubmuorexa [JOK

52
p€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
53 IIOBEPXHOCTHU IPSIMOM IPU3MBI, IIOIIA/b bubmumoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MTOBEPXHOCTU MPSIMON MPU3MBI
[Inomanp 60KOBOM OBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHON MUPAMHUIBI, bubnnoreka [JOK
TeopeMa O TUIONIau OOKOBON TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPAMUIBI
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bu6mmoreka [JOK
56 IT 6 00BE
OTPITHE OB ODBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOBEM MHpaMiLI https://m.eds00.ru/235171b3
bu6mmoreka [JOK
58 O6bé a
PEM TTHPaNIABR! https:/m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 06
DEM ITHpAMUIEL https://m.edsoo0.ru/79¢10312
" bubnuorexa [JOK
60 Onem nHpavib! 0.5 https://m.edsoo.ru/2faadc3f
bu6mmorexa [IOK
61 O0Be
BEM TPHIMBL https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI buGmorexa [IOK

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




bu6mmoreka [IOK

63 O0né 3 1
PEM TIPHSMET hitps:/m.eds0o.ru/482d351
64 Konrtponsnas padora no reme "O0bEMBI 1 bubnunorexa [IOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 sganui. [locTpoeHue ceuenunii B 1 Bubmorexa ITOK
' P https://m.edsoo.ru/098bedad
MHOTOTPAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3 AU
3HaHUU. BbIUnCIeHne pacCTOSTHUM: MEXTY
66 BYMS TOUKAMH, OT TOYKH JI0 IIPAMOIL, OT 1 bubmmorexa LHOK
ABY ’ Ao 1p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTHU, MEXTY
CKPEITUBAIOIIUMHUCS TPSIMBIMH
bu6 K
67 HroroBast koHTpoIbHAs paboTa 1 uomorera O
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHme, 06001IeHNE CHCTEeMAaTHU3AIINS
3HaHui. BeIduciaeHue yrioB: MexX
68 CKPEIINBAIOIIUMHUCS HYZMLIMI/I Me;(] 1 Bubmorexa ITOK
p IHV B P ’ y https://m.eds00.ru/56765e8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MEXKY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3.5




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

| Cdepa u map: HeHTp, pajnyc, TuaMeTp; bubmmoreka [JOK
TUTOMIA/Tb TTIOBEPXHOCTH CPEPHI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [{OK
2 MJIOCKOCTH; KacaTelbHas MIIOCKOCTh K
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

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

4 o0pa3yromue UIHHIPUYECKON bubmuoreka [IOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKON https://m.edsoo0.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

5 IIOBEPXHOCTH, OOpa3yromast 1 OCh; IUIOIIAAb bubmorexa HOK

P . ’ pv VIO ’ https://m.edsoo.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N3o00pakeHne MIMHIpa Ha TUIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus HUIMHIpA 05 bubmuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HUITH ' https://m.edsoo.ru/016e25eb
MEePIEHANKYISIPHON OCH IMJIMH]IPA)

Konunyeckas TOBEpXHOCTh, 00pa3yrolue
. P PO bubmuoreka [{OK
7 KOHMYECKOU MTOBEPXHOCTH, OCh M BEPIINHA
. https://m.edsoo.ru/c94ba09b
KOHUYECKOU OBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, bubnmoreka [JOK




o0pasyroias 1 oCh; IIIOLA b OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

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

bubnunoreka LIOK

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

10 Pa3Béprka konyca. CeueHus: KoHyca Bu6muoteka [JOK
(TJI0CKOCTHI0, MapauIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXO/SIIEH uepe3 BEpIINHY)

1 KomOunarus Ten BpamieHus u bubnnoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIA OKOJIO cephl;

12 cthepa, BlIMCcaHHAss B MHOTOTPAHHUK HIIH B bubmmorera [JOK

pa, p https://m.eds0o.ru/0b136158
TEJIO BpaIlleHUs

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWCTBA bu6mmoreka IIOK
00BEMOB TET https://m.edsoo.ru/26a03fb7

bu6mmoteka IIOK

14 O0BéM HUIMHApPA, KOHyCa

TIOTHEPE, KORY https://m.eds00.ru/5513d87b
bubmmoreka IIOK

15 O0BéM mapa u miomagsb chepsl

P twas cep https://m.edsoo.ru/d189bde2
[TonoOHBIE TENIa B MPOCTPAHCTBE.
16 CooTHOIICHUS Me>1<p HJI;o aIsIMU bubmorexa [IOK
. ',[_ly e https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

17 KonTponbhas pabota no remam "Tena bu6muoreka [JOK
BparieHus" u "O0bembl Te" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B IIPOCTPAHCTBE bubmmorexa [OK

P poctp https://m.edsoo.ru/5caefc1b
but6mmoreka [IOK

19 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB

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




bu6nmmoreka [IOK

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379eb
Pa3nosxeHne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [OK
p pam. 1p https://m.edsoo.ru/a28fd74e
napajuiejenumneia
Pemmenue 3aay, CBSI3aHHBIX C
. . bu6nmoreka [IOK
22 MIPUMEHEHUEM MPaBUJI ACHCTBUI C 0.5
https://m.edsoo.ru/5a827900
BEKTOpaMuU
7 KoopanHaTHO-BEKTOPHBII METO TPU bubmmoreka [JOK
pEUIEHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 HPOCT Z,II;CTBG Koopnunatel BpeKTO a buGnuorexa [IOK
POCTPAICTBE. ROOP pa. https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATaX
)5 VYron mexay BekTopamu. CKansipHOE bubnnorexa [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios MEX1y NPsIMbIMUA U bubmmnorexka HOK
IIJIOCKOCTIMU https://m.edsoo.ru/8efbe78e
7 KonTponsHas padora no teme "Bektopsl u bubmmnorexka HOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwme, 0600IIEHNE U
)3 crucremaTu3anus 3Hanui. OCHOBHBIC bubmuoreka [IOK
¢burypsl, paxkTel, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
TJIaHUMETPUH
[ToBTOpeHnue, 06001IeHNE U
79 crucremaTu3anus 3Hanui. OCHOBHBIC bubmuoreka [{OK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAHUMETPUH
30 [ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK




cUCTeMaTu3alys 3HaHu|. 3agauu
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEHME, 0000IIEHUE 1

https://m.edsoo.ru/7491efe0

31 cUCTeMaTu3alys 3HaHu|. 3agauu 1 buGnuorexa [IOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS
[ToBTOpenue, 0600IICHNE 1
0 cucremaTusanus 3Hanuii. OCHOBHBIC 1 bubmuorexa [{OK
burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubnunoreka LIOK
33 Hrorosas korTponbHas padota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IICHNE U | Bu6moteka [JOK
cHUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
['eometpus. 11 knacc. CamocTositenbabie paboThl. ba3zoBeiit yposerns. ®I'OC
I'eometpus. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaksn C.M., byry3os B.®., 2017, 232 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/.
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