MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PA30BAHUS M MOJIOAEKHOM MOJUTHKH
CrepaiioBcKoii 001acTH

Ynpasienue oopazoBanuemM AcOeCTOBCKOI0 ropoACKOro OKpyra

MBOY "COILI Ne 1 um. M. I'opbkoro"

COI'JTACOBAHO YTBEPXIEHO

3aMecTuTeNb TUPEKTOpa 1o Jupektop
YBP

A IO. TapatpiHOB

W.B. Iepesanosa [Ipuka3 Ne 58- OJ1
«26» aprycra 2024 r. OT «26» aBrycra 2024 r.

PABOYASA ITPOTPAMMA
(ID 5073699)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

it ooyuatomuxcs 10-11 kmaccos

r. Acoecrt 2024 r.



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJTOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T'€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEAIbHOIO M HICANIBHOTO, XapaKTEpe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesTeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColuanbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
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
0 CTEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TWIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoil TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1emu OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHHIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MTO3BOJISIONMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJIAQJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcs, IMO3HABATEILHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM 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
FEOMETPUYECKHI ammapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3ydyeHWs 3a]ad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUSI, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallUXC B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIIHOCTh, a OIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copepikaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHMsl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pachpenefl€éHHbIM [0 rojaaM oOOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN O0Yy4yaroUIMXCs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reoMeTpun oTBOAUTCS 2 yaca B Heaelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieJIbHble M CKpelmuBarommecs npsMbeie. [lapaminensHOCTh NPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOpemMa O NPsSIMO
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TJIOCKOCTH,  TPOEKuusi  (GUrypel  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IIoCKocTer. TeopeMa 0 TpEX MEepIEHIUKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJHAS TOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIbHAS TPEYroJibHasE MHUpaMUAa W TPaBUIIbHBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuielienunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KoMOuHanun Tenm BpamieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TeEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béMeE
NPSMOYTOJILHOTO TMapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1miomass chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CI0KEeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PeiieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

Fpawancxoe BOCIIUTaHHEC:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeayp TIpakJaHCKOro oOuiecTBa (BBIOOPBI, ONPOCH U 1p.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKIUSAMU U Ha3HAYEHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, OSTUYECKOrO  MOBEACHUS,
CBS3aHHOI'O C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U AESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO.

ICTETHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIKOYAsl ICTETUKY MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

duznueckoe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO yMEHHS TNPUMEHATH MaTEeMaTHUYCCKHE 3HAHWS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KMU3HU, OTBETCTBEHHOTO OTHOIIICHUS



K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATANA U

OT/bIXa, peryJspHas dusnueckas AKTUBHOCTb); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
NEATEIBHOCTBIO.

Tpynosoe Bocninranue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM ILIEHHOCTU TPYIOJIOOUS; UHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

IKo0JIOrn4YecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpPhl, MOHUMAHUEM BIIMSHUS
COLMAJIBHO-DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa JKOJOTHUYECKHUX  MpoOJeMm;
OpPHUEHTAIIMEN HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 3a7ay B
0o0JIacTU OKpYXKarolle cpenbl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCIIEICTBUUN JIJI1 OKPYKAIOIIEH CPEBI.

HeHHOCTI/I HAYYHOI'O IMO3HAHUA:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ATAaroB €€
pa3BUTUA M 3HAYUMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJCHHEM SI3IKOM
MAaTEMATUKH W MaTEeMaTUYE€CKOW KyJIbTYpOM Kak CpeICTBOM MO3HAHUA MHUPA;
TFOTOBHOCTBIO OCYILIECTBJISAITH NMPOEKTHYK) WU HCCIEAOBATENIBCKYIO AEATEIbHOCTD
VH/IMBUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHLIMU OCUCTEUIMU.



)

VYHuBepcanpHble  MO3HABaTeJIbHbIe  JICHCTBUS,  00€CleYrBaIOT

dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IPOIECCOB OOyYArOMMXCS (OCBOCHUE
METO/JIOB  TIO3HAHWSA  OKPYXKAIOIMIETO  MHpa; MNPUMEHEHHE  JIOTUYECKHUX,
UCCJICIOBATEIILCKUX OTEpaInii, yMEHUH paboTaTh ¢ HHPOPMAITHCH ).

Bba3oBble JJornueckue JelicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIC IPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLUIEHUM MEXAY MOHATHAMH; (OpMYIUPOBATH
ONpENeNCHUs] TOHATUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJ1accu(UKauy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  MpeoOpa3oBbIBaTh  CYKJCHUS:
yTBEpIUTEIbHbIE U OTpPHUIATENbHbIC, €IMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
OpOTUBOpEYMs. B (akTax, IaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSIX;
npegiaraTb  KpUTEpUU A BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYHI;

JieNnath BBIBOABI C HCIIONH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3aKIIIOUEHUH 110 aHAJIOTUH;
IPOBOAUTD CaMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUM (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpATh Croco0 perieHus yuyeOHOW 3amgauu (CpaBHUBATH HECKOJIBKO
BapHAaHTOB pelIeHMs, BBIOMpaTh Haubosiee MOAXOASIIIUNA € YYETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabLCKHe AeiicTBUA:

MCI0JIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKANA MHCTPYMEHT IMO3HAHMS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATEIBHO CIUTAHUPOBAaHHBIN SKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0BbEKTa, SIBJIECHUSA, IPOLECCA, BBIABICHUI 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;



CaMOCTOSITENILHO (POpMYIHpPOBATH 000OIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEIEHHOIO HAOIOACHUS, HCCIEIO0BaHUs, OLIEHUBATh JTOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BBIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

2)

BBISBJIATH Je(pULINTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa
Ha BOIIPOC U JJIs PEUICHUS 3a]1auu;

BbIOMpaTh  MHGOpPMALMIO W3  HCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIIO
Pa3IMYHBIX BUJOB U (YOPM IpEICTAaBICHMUS,

CTPYKTYPUPOBATh UH(POPMALMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popMaIun o CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

yHI/IBCpcaJ'IBHBIe KOMMYHUKATUBHBIC HCﬁCTBHH, 00€eCITIeYnBarOT

c(hOpMUPOBAHHOCTh COLUAIIBHBIX HABBIKOB O0YYaIOIINXCS.

OO0menue:

BOCIIPUHUMATh W (QOPMYIHpPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCIIOBUSIMHU U IEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJTyUYCHHBIN PE3yJIbTaT;

B X0JIe 0OCY>KJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, pelIacMOM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIICHUs; COMOCTaBISATh CBOM CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHApY»XUBAaTh pa3inyue W CXOJICTBO TMO3WIIUN; B
KOPpEeKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  pE3yJbTaThl  pPEIICHHUS  3aJadd,  DKCIECPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBo:

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHONM U
WHIUBUYyaIbHOM pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1€



COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTat paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOICH;

e Y4acCTBOBaTh B IPYMNMOBBIX popmMax pabOThl (00CYXICHHUS, 0OMEH MHECHH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) VYHuBepcaabHbIe peryJsiTUBHbIe  JICICTBUS, 00ecCIeuynBaOT
(GhopMUPOBAHUE CMBICIOBBIX YCTAHOBOK Y dKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusamnus:

e COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a/1a4, BBIOMPATh CIOCOO pelIeHUs
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENBLHON pediIeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Ipolecca u
pe3ynbTara pelieHus MaTeEMaTUYECKOH 3a1auH;

e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTHMBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
OOCTOSATENHCTB, TAHHBIX, HAWIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa MW U YCJIOBUIM, OOBSICHSITH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUKA, TIPAMas, IIIOCKOCTb.

[IpUMEHATP aKCHOMBI CTEPEOMETPUU M CIICACTBUS W3 HUX IPU PEIIEHUH
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TNIOCKOCTEH.



KnaccuduimpoBaTe B3aUMHOE paCIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrjla; JMHEMHBIA yrojl ABYTPAHHOIO yIja; TpajycHas Mepa
JIBYTPaHHOI'O yIJIa.

OnepupoBaTth MNOHATUSMU: MHOTOIPAHHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; IPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKY; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICITUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh c€YEHUST MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IMJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUryp: BUL
CBEpXY, COOKY, CHHUBY.

Pemarpb 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS NPSIMBIMHU.

Pemarsb 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOpUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaHJAAPTHBIX MAaTEeMaTHYECKUMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (OopMys; BBIUUCIATH COOTHOIICHHUS MEXAY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBarth MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumensTs reomeTpuueckue (HaKThl Ui PEUICHUs CTePEOMETPUUYECKUX
3aJ1a4, MPEANOIaratolnX HECKOIbKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.



[IppuMeHATs MpPOCTEHINNE NPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATH IONYYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIU3UPOBATh PEAJIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'EOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, amrapara ajreOpsl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.

11 KITIACC

OnepupoBaTh NOHATUAMM: MWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnars 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH TeNl  BpallleHWs,
r€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHUCAHHBIH B cdepy u
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpallEHUS.

BeIuucnaTh COOTHOIIEHUSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemple (QUTyppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.

W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBICHATH, KAKUMHA CBOWCTBAMH OHU 00JIaJIaIO0T.

[IpuMeHsTh paBUIIO NapalieNenuneaa.



OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpPAMH, CKaJsIpHOE IMPOMU3BEACHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[TpumeHsaTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3azauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WK alrOpUTMAM, IPUMEHSIS
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJECIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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Kontpoabusbie IlpakTuueckue
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padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 0 0 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 0 Bbu6motreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 0 0 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
4 1 1 0
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1¢209¢37
5 MHororpaHHuKu 11 1 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1 0
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
7 I1 : 4 1 0
OBTOPEHUE: CEUCHUS, PACCTOSHUS U YTIJIbl hitps://m.cdsoo.ru/ 1200637
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12 0 0
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 0 bubmorera [JOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1 0
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 0 bu6mmoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
JlaTa uudposbie
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuna
bubnunoreka LIOK
1 M300paKeHUs Ha PUCYHKAX: 1 0 0
. https://m.edsoo.ru/aecc77cd
M300paKeHHs IIIOCKOCTEH,
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB),
CeperHbI OTpe3Ka
[lonsTHs: nepecekaronmecs
2 MIJIOCKOCTH, TepeceKarouuecs nmpsmas 1 0 0 bubmorexa HOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U MJIOCKOCTh
[TonsaTHA: nepecekarommecs
3 IJIOCKOCTH, NTEPECEKAIOIINECS MTPpsiMast 1 0 0 bubmmorera [OK
> 1IEP P https://m_edsoo.ru/db685¢73
Y TUIOCKOCTh. (BxonHas auarHocTuka)
3HAKOMCTBO C MHOTOI'pPaHHHUKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 0 0 bu6muoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HauanpHabie cBenenus o kyoe u

5 nupaMue, X pa3BEPTKU U MOJICIU 1 0 0 Bubmiorexa OK

PaMIAS, TX pasBep ' https://m.edsoo.nu/b30dff38
CeueHusi MHOTOIPaHHUKOB
bubnmoreka [JOK
6 HauanpHabie cBenenus o kyoe u 1 0 0 1

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




nUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMaTUYECKOM

bubnunoreka LIOK

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
p p p https://m.edsoo.ru/OccScdfe
CTEPEOMETPHH U CIICACTBHUS U3 HUX
INousarue 06 aKCHOMATHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI bubmorexa LIOK
' https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IlousiTne 06 aKCMOMAaTUYECKOM
9 0oCTpOE cTepeoMe aKCHO bubmmorexa LOK
IIOCTPOEHUHU CT METPUU: aKCUOMBI
P pEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CICACTBUS U3 HUX
ITousitre 00 aKCHOMATUYECKOM
10 0oCTpOE cTepeoMe aKCHO bubmmorexa [TOK
IIOCTPOEHUHU CT METPHUU: AKCHOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmuoreka [IOK
napajijIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MIpsIMbIE
[TapannenbHOCTh TPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bubnunorexa LIOK
12 NapajuleIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaICIbHOCTh TPEX
TIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmoreka [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

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




CTOpOHaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTE: bubnmnoreka HOK
napaJuieNibHbIE TIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnnorexa [IOK
18 CBoiicTBa napajiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TP, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
2 I1 i
0 OCTPOCHHE CEACHIH https://m_edsoo.ru/1d434d0f
bubmmoteka IIOK
21 I1 i
OCTpOCHHE CCHEHHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9%56
MPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I:CKOCTI/I'}II'IC I;IeH WK IJ)IH HbIE Bubmmorexa [IOK
- NEPHEANKY AP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapaenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
NEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIApHOCTH bubmmoreka [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyJIApHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TJIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymnsip U HAKJIOHHBIE:
31 aCPCTosIHHeYOT IT)OLIKH 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT NPSIMOM J0 INIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
32 aCCTOSIHUE OT TOUYKH JI0 IIJIOCKOCTH bubmmorexa [TOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(f)CTOHHI/ICYOT I;O‘IKI/I 0 IIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT NPSIMOM A0 TUNIOCKOCTH
[TepnienuKymnsip U HaAKJIOHHBIE:
34 a(iJTOHHI/ICYOT IT)OIH(I/I 0 IUIOCKOCTH brbmmorexa [IOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY bubnmnoreka [JOK
NPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TMHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByTrpaHHBIN yroJl, TMHEHHBIN yromi bu6muoreka [JOK
JIBYT'PaHHOIO yIia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD IOCKOCTEM: bubnuoteka [JOK




MpU3HAK NEPHEHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

39 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa LIOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyISIPHOCTD IIJIOCKOCTEM:
40 Hp§3HaK negneinnxynapHocm JBYX bubmmorexa LIOK
u https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX nepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIApax bubmmorexa [IOK
https://m.edsoo.ru/91246736
KonrtponbHas pabora no remam
44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "YTiel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTBHl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpAMOYTroJIbHBIN bu6muoreka [IOK

napasuiesienuIe] U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yroipHas MupamMuza,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMuJbl, IipaBUJIbHaA U yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIbHBIE MHOTOIPaHHUKHU:
MIOHATHE MTPaBUIBHOIO
MHOTOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuaa u
MIPaBWIbHBIN TeTpadip; KyO

bubnuoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Brruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAaroHay,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBON MOBEPXHOCTU
NPSAMON MPU3MBbI

bubnunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

bubnunoreka LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUPaMHUIbI, TEOPEMa O IUIOIAAN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

InmrupaMuabl

https://m.edsoo.ru/5603e30b

55 KontposbHas pabota mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
56 ITousitue 06 00BEME buGnuorexa [IOK
https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
57 §]
OOBEM mupamH eI https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>3 OOLEM mpau b1 https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
59 O0bem mupami et hitps:/m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu b1 https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
ol OObEM MpH3MEI hitps://m.cds0o.ru/79853608
bu6mmoreka IIOK
) .
6 OObEM mpH3MEI hitps://m.edsoo.ru/1¢053890
" bubnuotexa [JOK
63 OOBEM mpu3MbI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenHue, 0600IIEHNE
65 cucreMaruianus 3HaHud. [TocTpoeHie bubnmorexa LOK
. 1 ) p https://m.edsoo.ru/098bedad
CEUeHU B MHOTOTPaHHHUKE
66 [ToBTOpeHue, 0600IIEH e bubmmorexa LIOK

https://m.edsoo.ru/f7792ba9




CUCTEMAaTU3alNsl 3HAHUMH.
Beluncrnenue paccTosHUAN: MEXIY
JBYMS TOUYKaMH, OT TOYKH J0 IPSAMOH,
OT TOYKH 10 IJIOCKOCTH, MEKIY
CKPELIUBAIOIIKUMUCS IIPSIMBIMU

67

HToroBast KOHTpOJIbHAs paboTa

bub6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTrOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHUH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
ara ungpoBbie
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
Cdepa u map: meHTp, pajanyc,
bubnunoreka LIOK
1 JUaMeTp; INIOIIAab IOBEPXHOCTH 1 0 0
https://m.edsoo.ru/0341bc2b
chepnl
BsanmHuoe pacrionoxenue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeJbHas IIIOCKOCTD 1 0 0
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol
N3o0pakenue cdepsl, mapa Ha
bubnuoreka [IOK
3 iockoctd. CedeHns mapa. 1 0 0
https://m.edsoo.ru/bc15f7f2
(BxonmHast tuarHocTuka)
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON | 0 0 bubmuorexa [IOK
MIOBEPXHOCTH, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | 0 0 bu6muoreka [JOK
TUIOMIA/1b OOKOBOM U MOJHOMN https://m.edso0o.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
IJIOCKOCTH. Pa3BépTKa uiMHApa.

bub6mmorexa [IOK
6 Ceuenus nmumHApa (TIOCKOCTHIO, 1 0 0

napajuleJIbHON WIN
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

https://m.edsoo.ru/016e25eb




Konnueckasi MOBEpXHOCTb,
00pa3yroline KOHMYEeCKOM

bub6nmoreka [IOK

7
IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME M BEpIIIHA,

8 00pa3yromas ¥ 0Ch; IIOIMIAAb bubmmorexa [IOK

pasyrom P> TITOMaZA https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHbBIH KOHYC: 00pa3yoIue U
d pasyro bubnunoreka LIOK
9 BBICOTA; OCHOBAHUS K OOKOBas
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0paxeHue KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KoHyca
10 (TUTOCKOCTHIO, MapajuIeIbHON bubmorexa [IOK
> 11ap https://m.edsoo.ru/Obde 1be8
OCHOBAHHMIO, M IIJIOCKOCTBIO,
MPOXOIAIICH Yepe3 BEpIINHY)

1 KomOunarus Ten BpateHus u bubmuorexa [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubmmorexa LIOK

PRl pa, https://m.eds0o.ru/0b136158
MHOTOTPAHHHK WJIM B TEJIO BPAIICHHS

13 [Tonsatue 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOIicTBa 00BEMOB TET https://m.edsoo.ru/26a03fb7

but6mmorekxa [IOK

14 O0BéM MUIMHApPA, KOHyCa

TIOTHEPA, KOHY https:/m.edsoo.ru/5513d87b
bubnunorexa LIOK

15 O0BéM mapa u mionagab chepsl

P was cep https:/m.edsoo.ru/d189bde2

16 [TomoOHbBIE Tena B IPOCTPaHCTBE. bubnunorexa LIOK

CooTHoIICHUS MCXKAY IIoIaasaMu

https://m.edsoo.ru/810cfleb




MOBEPXHOCTEH, 00bEMaMH MOTIOOHBIX

TeN
17 KonTponbhas pabota no remam bubmmoreka [JOK
"Tena Bpamenus" u "O6bembl TeN" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mII0CKOCTH U B bubnuoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BRIUUTAHUE BEKTOPOB bubmmorexa [TOK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOKEHHE BEKTOpa Ha YUCII0
MHOMCHHE BEKTOpa Ha HHC https://m.edsoo.ru/dee379eb
Pa3znosxenne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmorexa [TOK
p pa. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumnena
Pemienue 3amau, CBA3aHHBIX €
22 MIPUMEHEHUEM MPABUJII AEHCTBHI C bubmmorexa [TOK
P p a https://m.edsoo.ru/5a827900
BEKTOpaMU
KoopanHaTHO-BEKTOPHBIN METOT
23 I I/Ip ELIEHUN FCOMef UYECKUX bubmmorexa [TOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMmoyronbHas cucTeMa KOOpAUHAT
24 B IIpocTpaHcTBe. KoopanHaThl bu6muoreka [JOK
BekTopa. IIpocreiimue 3anauu B https://m.edsoo.ru/48db7058
KOOpJAMHATaX
)5 VYron mexay BekTopamu. CKaIsipHOE bubnuotexa [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy bubnunorexa LIOK
HNPSIMBIMA U INIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
27 KonTtponbHas pabora o Teme bubmuoreka [JOK




"BekTopbl U KOOpAUHATHI B
npocTtpascTae”

[ToBTOpEHME, 0000IIEHUE 1

https://m.edsoo.ru/77¢22fc5

73 cucremaTusanus 3Hanuil. OCHOBHbIE | bubnuorexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIAaHUMETPUH
[ToBTOpenue, 0600IICHNE 1

29 cucrtemaTtusanus 3Hanuii. OCHOBHbIE | bubnuorexa [{OK
burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIaHUMETPUH
[ToBTOpeHnue, 0600IICHNE 1

30 cuUcTeMaTu3alus 3HaHui. 3a1aun 1 bubmorexa OK

' https://m.edsoo.ru/7491efe0
MJIAHUMETPUH U METOJIBI KX PEIICHUS
[ToBTOpenue, o6obIIeHNE 1
31 cHUCTeMaTH3aIlys 3HaHWi. 3a/1aun 1 bubmorexa HOK
B o https://m.edsoo.ru/4dffda97
TUTAHUMETPUH M METOJIbI UX PEIICHHS
[ToBTOpenue, 060061IeHUE U

1 crucremaTusaius 3Hanni. OCHOBHBIC | bubnuoreka [{OK
¢burypsl, paxkTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN

bubnunorexa LIOK
33 Hrorosast koHTpOIBHAS paboTa 1
TOTOBas KOHTPOIBHAA pabot https://m.edsoo.ru/ec24dfc?

34 [ToBTOpeHnue, 0600IIEeHNE 1 ! bubnunorexa LIOK

CHCTEMAaTH3alMsl 3HAaHUH https://m.edsoo.ru/f465d10e
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.Yuebnuk Martematuka: anredpa v Hayajia MaTeMaTHUYeCKOTO aHaJn3a,
reometpus. ['eomerpusi, 10-11 knaccel. ba3oBblit U1 yriyOieHHBIH YPOBEHb
(JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues, 3.I.Ilo3usik, JI.C.Kucenesa)
N3parenscTBO "[IpocBenienue”

2. Meronnueckne pekoMeHAauuu 1o reomeTpun.Mzyuenne reomerpun
(C.M.Caaksix, B.®.byty30B) M3natensctBo "[Ipocsenienne”

3.3amauu k ypokam reometrpun 7-11 knaccel (b.I'.3uB)

4.3anauu no reometpun aist 7-11 knacco (b.I'.3uB, B.M.Meiinep,

A.I'.baxanckuii) U3narensctBo "[Ipocsenienue”

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. bubnunoreka [{OK: https://m.edsoo.ru/8bc476¢c2

2. Poccuiickas anekTpoHHas mkosna: https://resh.edu.ru/



3. AKnacc: https://www.yaklass.ru

4. Slunexc Yueonuk: https://education.yandex.ru/main

5. ®UIINA: https://fipi.ru/

6. Uchi.ru: https://uchi.ru/

7. «IIpocBetenue»: https://prosv.ru/

8. DnexkTpoHHBINA OaHK 3aaHUM 7151 OLIEHKU ()YHKIIMOHAJIBHOW TPaMOTHOCTH:

https://fg.resh.edu.ru/
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