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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEIBABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIHLHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUs, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak OOECneYMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HWCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOM U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crielu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMupoBaHHUE MIPEACTABICHUS O TEOMETPUU KaK YACTH MUPOBOU KYJIBTY-

PBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmupoBaHue yMeHHUs paclio3HaBaTh Ha YEPTEKaX, MOJIEISAX U B pealb-
HOM MHUPE MHOTOTPAHHUKH U TeJa BPAICHUS;

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

e (opmMupoBaHHE YMEHHs ONMEPUPOBATH OCHOBHBIMH IOHSATHSIMH O MHOTO-
IpPaHHUKAX U TeJlaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (GOpMHUPOBA-
HUE YMEHUS TPOBOJAUTH HECIIOKHBIE JIOKA3aTEeIIbHBIC PACCYKICHUS B XOJIC
pEIICHUsT CTEPEOMETPHUSCKUX 3a]ad M 3a7a4 C MPAKTHYCCKUM COJepKa-
HUEM;

e Pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW O0ydaromux-
Csl, TIO3HABATEJILHON AaKTHUBHOCTH, MCCIICOBATEIHLCKUX yYMEHUH, KPUTUY-
HOCTH MBIIIJICHHUS;



e (dopmupoBaHue (PYHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW T€OMET-
pHUH: YMEHHE PACIIO3HABATDH MPOSBICHUS T€OMETPUUYECKUX MOHATUH, 00B-
€KTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTyalUUAX U IMpU
U3YYCHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3a-
KOHOMEpPHOCTEH, (POpMYyIHMpOBaTh UX Ha S3BIKE T€OMETPUU U CO3/1aBATh
T€OMETPUYECKHE MOJEIIH, TPUMEHATh OCBOCHHBI T€OMETPUUECKUI anma-
paT AJid peleHusl MPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH
Y OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE
Ha u3yuenue reomerpuu oTBoauTcs 2 yaca B Henenmo B 10 kinacce u 1 yac B
Hexento B 11 kiacce, Bcero 3a jJBa roja oOyudeHus - 102 yuyebnbix udaca. B
COI'bBOVYU «JIuneit umenn Kupuina u Medoaus» va uzyuenue reomerpuu B 11B
KJIacce, CorjlacHO yueOHOMY TUIaHy, OTBOJIUTCS 2 yaca B HEJIEI0, Bcero 68 4acos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosio)keHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKAIOLIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPAMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [IpocTeifmme mnpocTpaHCcTBeHHbIE (QUIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISIPHBIC TIPSIMbIC B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, TeopemMa O MpsSMoM
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TJIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEH: MPU3HAK  NEPHEHIUKYISIPHOCTA  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienune] U ero cBoictBa. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yced€HHasi nupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MUPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNUpaMUIbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

[Hunusapuyeckast MOBEPXHOCT, oOpa3yroriue HUIMHAPUYECKON
NOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAb OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOHyC: 0OCHOBaHME M BeplInHa, 00pa3yromas
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMSI U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEpBbl.
B3auMHoe pacnionoxenue chepsl U IUIOCKOCTH; KacaTesbHas IIIOCKOCTh K cdepe;
I011ab ChEephl.

N3006paxeHue Tea BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMmOuHanuu Tenm BpalieHHMss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJIBHOTO TMapajiienienuneaa M ciuenctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI00HBIX TEJL.

Ceuenus mwiMHapa (TapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. PazioxkeHne BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemeHne 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTrojl Mexay BekropamMu. CKalspHOE MNPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTPaMMbl Y4€OHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHM,
npoLenyp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pa3nuuHbiM  cepaM  Mpo(ecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKHUX 3HAHUM JUId pElICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOW MPAaKTUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI Y4eOHOTO IpeaMeTra
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAJIbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
ucce008amenbCKux onepayul, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
OTIpE/ICIICHUS TTOHIATHIA, YCTaHABIMBATh CYIICCTBCHHBIM MPU3HAK KJIACCH-
dbukarm, OCHOBaHUA Il 0000IICHNSI M CPaBHEHHS, KPUTEPUH TTPOBOIH-
MOTO aHaJIN3a;

e BOCHPHUHHMATh, (HOPMYJIMPOBATh M MPeoOpPa30OBBIBATH CYXKJICHHUS: YTBEp-
JTUTEIIbHBIC U OTPHUIATENIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHUE; YCIOBHBIC,

e BBISBJIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPE-
qus B paKkTax, JaHHBIX, HAOIOICHUAX U YTBEPKIACHUSIX; MpeJiarath Kpu-
TEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHH;



e JIeJaTh BBIBOJBI C UCIIOJH30BAaHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 0 aHAJIOTHH;

e TPOBOAMUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIe-
HUN (MIpsSIMbIE U OT MPOTUBHOIO), BBHICTPaMBATh ApryMEHTAIIUIO, MPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbIOMpaTH croco0 pelieHust yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pellIeHus1, BEIOUpaTh HauboJee MOIXOAIIUN ¢ YYETOM CaMOCTO-
ATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpEUHE, MpolIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, apTyMEHTHU-
pOBaTh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOAHWTH CAMOCTOATEIHHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEI0BA-
HUE IO YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SIBJIE-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBJICHHSI-
MU, NPOLIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunpopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U IS PEIICHUS 3a4a4u;

e BBIOMpaTh MHPOPMALUIO M3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIMU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PAZTUIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYypUpOBaTh WH(GOPMAIIMIO, TIPEJCTABIATh €€ B PA3NUYHBIX PopMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIEHUBATHh HAAEKHOCTH MH(GOPMAIIMH IO CAMOCTOSITEIHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKJEHUS B COOTBETCTBHU C YCJIOBHSI-
MU ¥ IEJISAMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOIY
peleHus 3a1a9i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yiIbTar;

B X07i¢ 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMTOCTABIISITh CBOU CYXKICHHUS C CY)KJICHHSIMHU IPYTUX YIaCTHU-
KOB JHiaJiora, OOHAPYKUBATh Pa3lIMIMe W CXOJCTBO IMO3UIIUH; B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTABIATh PE3YJIbTAThl PEIICHUS 3a/1a4yM, YKCIICPUMCHTA, HCCIICI0Ba-
HUSI, TPOEKTA; CAMOCTOSTEIILHO BEIOUPATh (hopMaT BBICTYIUICHUS C YUETOM
3a]1a4 Pe3CHTAIMH U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh M HMCIOJIb30BaTh MNPEUMYLIECTBA KOMAaHJIHON W HHIMBHUIYaJb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESTEIbHOCTH, IJIaHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacmpe-
JeNSTh BUIBI padOT, TOTOBApUBATHCS, OOCYKIATh MPOLIECC U PE3YyJIbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U HHbBIE); BBINOJIHATH CBOIO 4acTh pabOThl U KOOP-
JUHUPOBAaTh CBOM JIEWCTBUS C JIPYTMMH YJE€HAMU KOMAaHIBI;, OLICHUBATh
Ka4ueCTBO CBOETO BKJIajia B OOIIMI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

Yuueepcanouvie  pecynamuenvie  Oeiicmeusl, obecneuusarom

Gdopmuposarue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATEIILHOM pedIeKCHU KaK OCO3HAHHUS COBEpIIIa-
€MbIX JTEUCTBUN M MBICIUTEIBbHBIX MPOIECCOB, UX PE3YyJbTAaTOB; BIAACTh
criocobamMu caMOIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTa pele-
HMS MaTeMaTHYECKOM 3aJ1auu;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]1a-
YU, BHOCUTh KOPPEKTUBHBI B JICSITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEIIb-
CTB, JJAHHBIX, HANJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ILIEJIM U YCIOBUSM, OOBICHIThH MPHU-
YUHBI IOCTUKEHHUS UM HEAOCTHKEHUS pE3yJIbTaTOB JIEATEIIbHOCTH, HAXO-
JUTH OIIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUYKA, IPAMasi, IIIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUIMU: APATIIETBHOCTh U MEPIEHANKYISIPHOCTD NPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBare B3aMHOE pPAaCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JIBYIPAHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccuduimpoBatb ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS ISt
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJUICITICIIUTICIbI ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHBIE AHAJIIMTUYECKUE METOJbl MpPU pPEUICHUH
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3laM Uiu
aNrOpuTMaM, NPUMEHSAS W3BECTHbIE AHAIUTUYECKUE METOAbl MPH PEIICHUU
CTAaHJAPTHBIX ~MAaTEMAaTHYECKUX 337Jad4 Ha BBIYUCICHUE YIVIOB  MEXIY
CKpPCILMBAIOIIUMHUCS MPAMBIMH, MEXKIYy TMPSMOA M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Breruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJl; BBIUHCISATH COOTHOIICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU MOI0OHBIX MHOTOTPAaHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuyeckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHNUs, €CIIA YCIOBHS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumMeHATP HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTE€MaTUYeCKH CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallMl Ha S3bIKE TEOMETPUHM, MHCCIENA0BaTh IOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh NOHATUAMM: MWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP;,  KOHHUYECKas  TMOBEPXHOCTb,
oOpa3yrolue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOpPMYIL.

OnepupoBaTh TMOHITUSIMU: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy U
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BeIuncnaTh COOTHOILIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath m3ydaembie (QUTYpsl OT PYKH M C TPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.



BbIONHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHUS TEJ BPAILICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (UTYpax, MPEJCTABICHHYIO Ha YEpTEXKaAX U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[IpuMeHsATh paBUIIO MapajuIeICIUIICAa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsPHOE TMPOU3BEIAECHUE, PpACKIAABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraolliuX HECKOJIBKO 1IAaroB PELICHHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

Pemlarp 3agaum Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW W
HAX0XkJI€HWE FeOMETPUUECKUX BEJMYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

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

[IpuBOaMTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W TPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IMOWCKA PELICHUS
MaTeMaTUYecKd C(HOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATUYECKOE IINIAHUPOBAHHUE ID 2662525

10 KUIIACC
No KoanuecTBOo 4acoB
HaunmenoBanme pa3aesioB JuekTpoHHbIE (HUGpPOBHbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://lesson.edu.ru/02.3/10
[IpsiMBbIE ¥ TUIOCKOCTH B
2 A 12 1 https://lesson.edu.ru/02.3/10
[TapamienbHOCTh TPSIMBIX U
IIJIOCKOCTEN
IT
3 epHeHHHKyMpHOCTE 12 https://lesson.edu.ru/02.3/10
MPSIMBIX U TJIOCKOCTEHN
v
4 [IIBE MEHCLY TIPAMBIMH 1 10 1 https://lesson.edu.ru/02.3/10
TIJIOCKOCTSIMU
MHororpanHuku 11 1 https://lesson.edu.ru/02.3/10
OO6BEMBI MHOTOTPaHHUKOB 9 1 https://lesson.edu.ru/02.3/10
IT :
7 OBTOPCEHHUE: CCHCHHUA, 4 1 https://lesson.edu.ru/02.3/10
PACCTOSTHUS U YTJIIBI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOT'PAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

TEMATHYECKOE IINIAHUPOBAHHE ID 2662525
11 b KJIACC

HaumenoBanue Konu4yecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)

pa3/1esioB U TeM KonTpoabHbie IIpakTuyeckue
n/n Bcero
NPOrpamMMbl padoThI padoTbI

o0pa3oBaTebHbIe PeCypChl

1 Temna BpamieHus 12 https://lesson.edu.ru/02.3/11

2 OO0BEMBI TEN 5 1 https://lesson.edu.ru/02.3/11

BekTops! u
3 KOOP/IMHATHI B 10 1 https://lesson.edu.ru/02.3/11
MIPOCTPAHCTBE

[ToBTOpEHME,

600
4 OODIICHHE, 7 1 https://lesson.edu.ru/02.3/11
cHUCTeMaTHu3anusa

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 34 3 0
[NPOTPAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

TEMATUYECKOE IINTAHUPOBAHME ID 6014977

11 B KJIACC
KosauuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dieKkTpoHHBbIE (L (POBbLIE)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
1 [ToBTOpenue, 06001ICHNE, 4 0 bubnnoreka IIOK
CHCTEMaTH3alus 3HAHUHA https://m.edsoo.ru/1c209e37
bubnuorexa [JOK
! Tena ppatettits 26 L https://m.edsoo.ru/1c209e37
N bu6mmoteka [IOK
2 OObEmbI T 14 L https://m.edsoo.ru/1c209e37
3 BexTops! 1 KoopAMHATHI B 16 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IIEHNE, 3 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



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

MOYPOYHOE IIJIAHUPOBAHHUE ID 2662525
10 KITACC

Ne

~

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

OCHOBHBIE TTOHSATHUSA
CTEPEOMETPHH: TOUKA,
mpsimasi, IJI0CKOCTb,
npoctpanctBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX:
M300paKeHMS TIIOCKOCTEH,
MapaJuIeITbHBIX TPSIMBIX
(0Tpe3KoB), cepeaArHbBI
oTpe3Ka

[TonsTHs: nepecekaromecs
TJTOCKOCTH,
MepECEKAINECs MpsMas 1
TTIOCKOCTh

https://lesson.edu.ru/lesson
/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7

[TonsTus: nepecekarouuecs
MIJIOCKOCTH,
MepECEKAINECs MpsMas 1
MIJIOCKOCTh

3HaKOMCTBO C
MHOTOTPaHHUKAMH,

https://lesson.edu.ru/lesson

/824b5b2a-11dc-473a-



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d

n300paxeHue
MHOT'OIr'paHHUKOB Ha
PHCYHKaX, Ha
HPOCKIIHOHHBIX YepTemax

b3fa-p9213890e77d

HavansHbie cBeieHNS 0 KyoOe
U TIMpaMHKJIE, UX Pa3BEPTKH U

monenu. CeueHus
MHOT'OTPaHHUKOB

https://lesson.edu.ru/lesson
[f3bd5ad9-6473-4c28-
94d2-15cfd5ea83ce

HauanbHubie cBenenus o kyoe
Y TUPAMUJIE, UX PA3BEPTKH U

monenu. CeueHus
MHOT'OTPaHHUKOB

TToustie 00
AKCUOMATUYECKOM

MOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTECPCOMETPUN U
CICOCTBUA N3 HUX

https://lesson.edu.ru/lesson
/09827d5¢c-4113-46¢c-
9091-11f35228256¢e

TToustue 00
aKCUOMAaTHYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTCPCOMCTPUU U
CICOCTBUA N3 HUX

ITonsTue 00
AKCUOMATHYECKOM

IOCTPOEHUH CTEPEOMETPUU:

aKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://lesson.edu.ru/lesson
/8cee3722-2d1c-49bd-
935¢-93341c0ca3bc



https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e
https://lesson.edu.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://lesson.edu.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc
https://lesson.edu.ru/lesson/8cee3722-2d1c-49bd-935c-93341c0ca3bc

10

ITousatue 06
AKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPECOMETPUH H
CJIEJICTBMS U3 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieNibHbIe U
CKPEIMBAIOIINECS TPSIMbIE

12

HapaJ'IJ'IeJ'ILHOCTB IIPpAMBIX U

IUIOCKOCTEH B IIPpOCTPAHCTBC:

rapaijienbHbIe IPSMbIE B
IIPOCTPAHCTBE;
[1apaJIeIbHOCTD TPEX
IPSIMBIX

13

HapaJ'IJ'IeJ'ILHOCTB MIPSAMBIX U

IUIOCKOCTEHN B IMPOCTPAHCTBE:

[TapamiensHOCTH IPSIMON U
IUIOCKOCTH

14

VYTIIbI ¢ COHANPaBICHHBIMU
CTOpOHAMU

https://lesson.edu.ru/lesson
[4940b757-cab7-49ef-
8314-e9f108d0d1c4

15

VYron Mexnay nNpsIMbIMU B
MIPOCTPAHCTBE

16

VYroa Mexay npsMBIMU B
IIPOCTPAHCTBE



https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4

17

[TapannenpsHOCTH
IIJIOCKOCTEN: NapalieIbHbIe
IJIOCKOCTH

18

CaolicTBa napauienbHbIX
IIJIOCKOCTEN

19

IIpocrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPa3p,
KyO, apaJuiesnenumnes

20

ITocTpoeHue ceueHui

21

ITocTpoeHue ceueHui

22

KonTponbHas padota no
teme "[IpsiMbIe U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapaniensHOCTh MPSMBIX U
mI0cKocTei"”

23

[lepnenuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH:
MIEPIEHUKYIISIPHBIE IIPSIMBIE
B IIPOCTPAHCTBE

24

[IpsimMble mapanenbHble U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

https://lesson.edu.ru/lesson
/30e86605-a7a6-451f-
9579-2a2775bcd8c0

25

[IpsimMble mapaenbHble U
MEPIEHIUKYISIPHBIE K
IIJIOCKOCTH



https://lesson.edu.ru/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0
https://lesson.edu.ru/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0
https://lesson.edu.ru/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0

26

IIpu3nak
MEPIEHIUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH

27

IIpu3nak
MEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

28

Teopema o npsamon
NEPIEHIUKYISIPHON
IJIOCKOCTH

https://lesson.edu.ru/lesson
/93bb0b91-29b9-4¢90-
91a4-23b99e81212a

29

Teopema o ipsamoit
NEPIEHIUKYISIPHON
IIJIOCKOCTH

30

Teopema o npsamon
MEPIEHUKYISIPHON
IJIOCKOCTH

31

Ilepnenpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

https://lesson.edu.ru/lesson
/93167e33-a6hf-4032-
8b8c-d839e07af2a5

32

Ilepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

33

[lepnienaukynsip u



https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5

HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKU JIO IJIOCKOCTH,
paccTostHuE OT MPSMOH 10
IIOCKOCTH

34

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: Yrol
MEXIy NpsIMOH U
IUIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYIPAHHOT'O yIJia

37

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOT'O yIJia

38

[lepnenuKyISIpHOCTH
IIJIOCKOCTEN: IIPU3HAK
MEPIEeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

39

[lepnenuKyISIpHOCTH
IIJIOCKOCTEN: IIPU3HAK
MEPIEeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN




40

[lepneHqUKyYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIECHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MEPIIEHIUKYIAPAX

https://lesson.edu.ru/lesson
/09071ad6-8d3c-4414-
bd8a-f4b7650c7257

42

Teopema o Tpéx
MEepHEHIUKYISIpax

43

Teopema o Tpéx
MePIEeHIUKYIIApaxX

44

KonTponbHas padota no
TeMaM
"[lepnieHIUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEN" 1
"YTiel MEXAY IPSIMBIMU U
m1ocKocTsAMu"

45

[ToHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOT'PaHHHKA, BBITYKJIbIE
Y HEBBIYKJIbIE
MHOT'OT'PaHHHKH; pa3BEPTKa
MHOTOTpaHHUKa

46

IIpu3ma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHHUS
IIPU3MBI; IIpsIMas U
HAKJIOHHAs IIPU3MBI;

https://lesson.edu.ru/lesson
[alfaa434-6352-4200-
adaa-e8f21b34170e



https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e

OOKOBAs U IOJHAA
HOBerHOCTB HpI/I3MBI

47

[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
napajuleJIenuIes U ero
CBOMCTBa

48

[Inpamua: N-yroapHas
nMpamuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
OOKOBast ¥ OJTHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuia

49

[IpaBunpHbIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUJIBHOTO
MHOT'OTPaHHHKA;
IIpaBWJIbHAS NTPU3Ma U
MpaBWJIbHAS MUPAMU/IA;
MpaBWJIbHAS TPEYTOJIbHAS
MMpaMKia ¥ IpaBUIIbHBINA
TeTpasap; Kyo

50

[IpencraBnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKAax: OKTasap,
TOJEKAdAP U UKOCADIP.

51

Cummerpus B




MIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIBHO TOYKH,
MIPSIMOMA, TIIOCKOCTH.
DeMeHTh CHMMETPHUH B
nupamMuax,
napajuieNienuneax,
MIPaBHIIbHBIX
MHOT'OTPaHHUKAX

52

Brruncnenue s1eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTUArOHaJ!, YIJIbl

53

ITnowane OOKOBOI
MTOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU NPSIMON
MIPU3MBI, TUIOIIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI1 TOBEPXHOCTH
MIPSIMOM TIPU3MBI

54

IImomane OOKOBOI
MTOBEPXHOCTU U
ITOBEPXHOCTH MTPABUIIBHOMN
MApaMU/JIbl, TEOpPEMA O
TUIOIIA GOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIAPaMM/IbI

55

KonTponbhas padota no
teme "MHororpaHHuku"




56 | Ilousarue 06 o0BEME 1
https://lesson.edu.ru/lesson
57 O06BEM TUpaMuIBI 1 /c38a768d-8281-4567-
8ace-0d2c38f0fcle
58 | OOBémM nupamusl 1
https://lesson.edu.ru/lesson
59 O0BEM TUpaMuIBI 1 /6136e6ef-deel-485b-
a334-147396d32062
60 | OOBEM nupamusl 1
61 OO0BEM TTPU3MBI 1
62 | OOBEM mpu3MbI 1
63 | OOBEM npu3MBbI 1
KonTponbHas padota no
64 | teme "OOBEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHnue, 060061IeHNE
CHCTEMaTH3aINsI 3HAaHWH.
65 . 1
[ToctpoeHue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE
cHCTEMaTH3aINsI 3HAHWH.
Beruncnenue paccrosiHum:
66 | Mexmay IByMs TOYKAMH, OT 1

TOYKHU 0 HpSIMOfI, OT TOYKHN
A0 IIIOCKOCTH, MCIKAY
CKpCHIUMBAOIHUMHUCA



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e
https://lesson.edu.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://lesson.edu.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062
https://lesson.edu.ru/lesson/6136e6ef-dee1-485b-a334-147396d32062

MMpsAMBIMHA

67

HToroBast KOHTpPOJIbHASI
pabora

68

[ToBTOpeHuEe, 0600IIEHNE
cHUCTEMaTH3aIs 3HAHHUH.
Brruunciienue yrioB: Mexy
CKPEIIMBAIOIIUMUCS
MPSIMBIMHU, MEXKTY TIPSIMON 1
IJIOCKOCTBIO, JIBYTPaHHBIX
VTJIOB, YTIIOB MEXKIY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




MNOYPOYHOE IINIAHUPOBAHHUE ID 2662525
11 B KJIACC

Ne

n/
Il

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

Cdepa u map: eHTp,
panuyc, nuamerp;
TUIOMIA/Ib TIOBEPXHOCTH
chepsl

B3anmuoe
pacnosoxeHue chepsl u
IJI0CKOCTH;
KacaTelnbHasl JI0OCKOCTh
K cdepe; TIomaab
cepsl

N3o06paxenue chepsl,
11apa Ha MIOCKOCTH.
Ceuenus mapa

[unmHapuyeckas
MTOBEPXHOCTb,
oOpa3yromue
LHUAJIMHIPUYECKOU
IIOBEPXHOCTH, OCh
LAJIMHIPUYECKOU
MIOBEPXHOCTHU




HuimuHap: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,
oOpasyromas 1 oCh;
riona b 60KoBOM 1
IOJIHOM MOBEPXHOCTH

N3o0pakenue
LUJUHAPA HA
IUIOCKOCTH. Pa3BépTka
uunuHapa. CeyeHus
HUAJTUHIpPA
(TUIOCKOCTBHIO,
MapajyieIbHON UIn
MEPIEHIUKYISIPHONW OCH
HUATTUHIPA)

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTHU, OCh U
BEpUINHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBanue n
BepIInHa, 00pa3yromias
U OCh; TIOMIAb
OOKOBOM M IOJHOM
MOBEPXHOCTH

VY ceu€HHBIN KOHYC:




o0pa3yrolIne 1 BbICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N306pakeHne Konyca
Ha TUIOCKOCTH.
Pa3BépTka KoHycCa.
CeueHus KoHyca
(TUTOCKOCTHIO,
napajuieIbHOU
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILNHY)

11

KoMmOunanus ten
BpAIICHUS U
MHOTOTPaHHUKOB

12

MHororpasHuk,
OIIMCaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJI0 BpallleHus

13

ITonsarue 00 00OBEME.
OCHOBHEIE CBOWMCTBA
00BEMOB Tell

14

O0BEM TUIIHHIPA,
KOHycCa




15

O0BeM mapa u
mwIomaab cheps

16

IlonoOHbIc TEna B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
IUIOILAISIMHI
MOBEPXHOCTEM,
00BEMaMU ITOT00HBIX
Ten

17

KonTponbnas padbora no
TemaMm "Tena
BpamieHus" u "O0beMbI

TCI

18

Bekrtop Ha mmockoct 1
B IPOCTPAHCTBE

19

Cioxenue u
BBIYUTAHUC BGKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pasnoxxenue Bekropa 1o
TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio
napaesenumnena

22

Pemenue 3amgay,
CBSI3aHHBIX C
MIPUMEHEHUEM TPABUJIT




JENCTBUN C BEKTOPAMHU

23

[IpsmoyronbHas
CHUCTEMa KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOpJAMHATAX

24

Yron mexny
BekTopamu. CkanspHoe
MIPOU3BEICHNE
BEKTOPOB

25

Brruncienue yrios
MEXK1Y IPSMBIMH 1
IJTOCKOCTSIMU

26

Koopaunarao-
BEKTOPHBIN METOJI ITPU
peneHnn
r€OMETPUYECKHX 3a/1a4

27

KonTponbhas pabota no
Teme "BekTopbl n
KOOpJUHATHI B
pocTpaHcTae”

28

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTU3alHs
3HaHui. OCHOBHBIE




¢burypsl, GpaxThl,
TEOpEeMBI Kypca

IIaHUMETPUHN

29

[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTHU3alHs
3HaHui. OCHOBHEIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TJIAHUMETPUHU

30

IToBTOpEHUE,
0000111eHUE U
CHCTeMaTH3aIus
3HaHWH. 3amaun
TJITAHUMETPUHU U METO]IbI
WX PEIICHUs

31

[ToBTOpEHME,
00001IeHHE 1
CHUCTEMATHU3aLA
3HaHUH. 3amaun
HJ'IaHI/IMeTpI/II/I " METOIbI
HUX peLIeHUs

32

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTU3alHs
3HaHui. OCHOBHEIE

burypsl, GaxThi,




TEOpPEMBbI Kypca
CTEPEOMETPHUH

33

Hrtoroas KOHTpOJIbHAS
pabora

34

[ToBTOpEHME,
0000111eHUE U
cucTeMaTH3aIus
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34




MNOYPOYHOE IIVIAHUPOBAHHUE ID 6014977

11 B KJIACC
KoauuecTBo yacoB DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Kourpoabubie IIpakTuyeckue Aara tupposhie
Bcero H3ydeHusi oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue 0600IIeHNE U CHUCTE- 1 bubnnorexka HOK
MAaTU3alus 3HAHU T https://m.edso0.ru/6054b8c1
) IToBTOpEeHME 0000IIEHNE U CHUCTE- 1 bu6nmoreka [IOK
MaTH3aIus 3HAHHH https://m.edsoo.ru/6054b8c1
3 IToBTOpEeHHE 0000IIEHNE U CUCTE- 1 bu6nmoreka [IOK
MaTH3aIus 3HAHHH https://m.edsoo.ru/6054b8c1
4 [ToBTOpEHUe 0000IIEHNE U CUCTE- 1 bubnmnorexka HOK
MaTU3aLus 3HaHUH https://m.edso0.ru/6054b8cl
[unuHaprdeckas TOBEPXHOCTD, bubnuoreka [JOK
5 00pasyroIye UIHHAPHIECKON 1 https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH, OCh IIUJIHHIpUYE-
CKOH ITOBEPXHOCTH
[Mununnap: ocHoBaHMS U OOKOBas bu6muoreka [JOK
6 MOBEPXHOCTh, 00pa3yromias u oCh; 1 https://m.edso0.ru/188f6216
IUIOIAaAb OOKOBOMH M IIOJIHOM I10-
BEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast bubnmoreka [JOK
v MIOBEPXHOCTh, 00pa3yoIas u och; 1 https://m.edso0.ru/188f6216
ILIOIIA b OOKOBOU U MOJIHOH I10-
BEPXHOCTH
8 Hunuuap: ocHoBaHUs M GOKOBast 1 bubmmoreka [JOK

MIOBEPXHOCTh, 00pa3yroIas 1 och;

https://m.edso0.ru/188f6216
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[UIOIIAaAbs OOKOBOW U ITOJIHOM I10-
BEPXHOCTH

N300paxkenne nuamHapa Ha 1oc-
koctH. PazBéptka munmuapa. Ce-

bu6nuoreka [JOK
https://m.edso0.ru/016e25eb

9 YEeHHUs IIMHPA (TUIOCKOCTBIO,
napajuieIbHON WU MepHeHANKY-
JSIPHOM OCH LIWJIMHJPA)
N300pakeHue MWIMHIpa HA TUIOC- bu6nmoreka [IOK
koctu. Pa3séprka mmnapa. Ce- https://m.edsoo.ru/016e25eb
10 YeHUS NUIUHIPA (TTIOCKOCTBIO,
[apaJuIeIbHON WIN NEPIEHANKY-
JISIPHOM OCH IIMJIMHJPA)
KoHnueckas moBepxHOCTh, 00pa- bubnmnoreka HOK
11 3YIOIINE KOHMYECKON TTOBEPXHO- https://m.edsoo.ru/c94ba09b
CTH, OChb U BEpPILIMHA KOHUYECKOU
MMOBEPXHOCTH
Konyc: ocHoBaHu€ 1 BepIInHa, bubmuotexa [JOK
12 o0pa3syrolmas ¥ 0Ch; IIOIIAIbL 00- https://m.edso00.ru/897dd3b2
KOBOW U IIOJIHOM TOBEPXHOCTH
Konyc: ocHoBaHME 1 BepIIMHa, bubmuotexa [JOK
13 o0pa3syrolmas ¥ 0Ch; IIOIIAIbL 00- https://m.edso00.ru/897dd3b2
KOBOW U IIOJIHOM TOBEPXHOCTH
Konyc: ocHOBaHUE 1 BepIIMHA, bubnuotexa [JOK
14 o0pa3syrolmas 1 0Ch; IIOIIAAbL 00- https://m.edso00.ru/897dd3b2
KOBOW U IIOJIHOM TOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yolne bubnmoreka [JOK
15 ¥ BBICOTA; OCHOBAaHUS M OOKOBas https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
Y ceu€HHBIN KOHYC: 00pa3yolne bubnmoreka [JOK
16 Y BBEICOTA; OCHOBAaHHS U OOKOBas https://m.edso00.ru/1468bab3

MIOBEPXHOCTH
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N300paxeHrne KOHyca Ha TIIOCKO-
ctu. Pa3Béprka konyca. Ceuenus

bu6nmoreka [IOK
https://m.edsoo.ru/0Obdelbe8

17 KOHYyca (IJIOCKOCTBIO, Hapajlieiihb-
HOM OCHOBAHMIO, U INIOCKOCTBIO,
HPOXOJISIIEH Yepe3 BEpIINHY)
Cdepa u map: eHTp, paamyc, bubmuorexa [JOK

18 JIMAMETP; IJIOIIAlb TOBEPXHOCTH https://m.edso0.ru/0341bc2b
cdepsl
Cdepa u map: meHTp, pajanyc, bubnmoreka [JOK

19 JHaMET]; IUIOIIAb [IOBEPXHOCTH https://m.edso0.ru/0341bc2b
cdepsl

20 VYpaBuenue chepsl

21 VYpaBHenue chepsl

22 BzanmMHuoe pacronoxeHue ceps
U TJIOCKOCTH
B3aunmMHoe pacrnionoxxenue cepsl bubmuoreka [JOK

23 ¥ IJIOCKOCTH; KacaTeNbHas Ioc- https://m.edsoo.ru/bed12a43
KOCTb K cdepe; IIomaab chepsl
B3aumMHoe pacrionoxxeHue cepsl bubmuoreka [JOK

24 ¥ IJIOCKOCTH; KacaTeJbHas IIoC- https://m.edsoo.ru/bed12a43
KOCTb K cdepe; IIomaab chepsl

o5 N3obpakenue chepsl, mapa Ha bubmmoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2

26 Komb6unanus ten BparieHus u bu6muoreka [JOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5

27 Komb6unanus ten BparieHus u bu6muoreka [IOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHukK, ONMCaHHbINA OKO- bubmmorexa [JOK

28 70 cdepsr; chepa, BIHCaHHAS B https://m.eds00.ru/0b136158

MHOT'OT'paHHHUK WJIK B TCJIO Bpalllc-
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HUA

MHOrorpaHHuK, ONUCaHHbINA OKO-
70 cdepsl; chepa, BucaHHas B

bu6nmoreka [IOK
https://m.edso0.ru/0b136158

29 MHOTOI'PAaHHHK WJIM B TEJIO Bpallle-
HHUS
30 KoHnTponbHas pabota 1o Teme
"Tena Bpamenus"
31 ITousitue 06 00béMe. OCHOBHBIE bu6nmoreka [IOK
CBOMCTBA 0OBLEMOB TEI https://m.edso00.ru/26a03fb7
32 O0BEM IPSIMOYTOJIBHOTO TIapasLie- bubnmnoreka HOK
Jenumeaa https://m.edso0.ru/26a03fb7
33 O0BEM IPSIMOYTOJILHOTO TTapalie- bubnuorexa [HOK
Jenumnena https://m.edsoo.ru/26a03fb7
34 O0BEM MIPAMOIA TPU3MBI bubnmnoreka [JOK
https://m.edso0.ru/26a03fb7
35 O0BEM TIPSIMON PU3MBI bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7
36 O0BEM IuIMHApa, KOHyCa bubmuoreka [JOK
https://m.edso0.ru/5513d87b
37 O0béM HMINHIpa, KOHYCa bu6nuoreka [IOK
https://m.eds00.ru/5513d87b
38 O0BEM IUIMHIpa, KOHYCa bu6mmoreka [IOK
https://m.edso0.ru/5513d87b
39 O0béM UIMHIpa, KOHYCA bubnmoreka [JOK
https://m.edso0.ru/5513d87b
40 O0BEM mrapa u miomaas chepsl bubmmorexa [JOK
https://m.edsoo.ru/d189bde2
41 O0BEM mrapa u miomaas chepsl bubmmorexa [JOK

https://m.edsoo.ru/d189bde2
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42 O0BEM 1rapa u miomaas chepsl bubmuorexa [JOK
https://m.edsoo.ru/d189bde2
[TooOHBIE TENa B IPOCTPAHCTBE. bubmmoreka [IOK
43 COOTHOIICHUS MEKIY TUTOIIAISIMU https://m.edso0.ru/810cfleb
NOBEPXHOCTEH, 00BEMaMu 110100~
HBIX Tell
44 KonTtponsHast pabora o Temam bubnnorexka HOK
"O6bemsbI Ten" https://m.edsoo.ru/4a33a8ab
45 BekTop Ha mI0CKOCTH U B IIPO- bubnmnoreka [HOK
CTpPaHCTBE https://m.edsoo.ru/5caefclb
46 CiioxeHue ¥ BRIUUTAHUE BEKTOPOB bubmuorexa [HOK
https://m.edsoo0.ru/23f4f089
47 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB bubnmnoreka HOK
https://m.edso0.ru/23f4f089
48 YMHOXeHHEe BEKTOpa Ha YHUCIIO bubmuotexa [JOK
https://m.edsoo.ru/dee379eb
Paznoxenune Bekropa 1o Tpém He- bubnmnoreka [JOK
49 KOMIUTaHAPHBIM BekTOpam. [Ipa- https://m.edsoo.ru/a28fd74e
BUJIO MapaJuieNienumneia
Paznoxenune BekTopa 1o TpéM He- bubmuorexa [JOK
50 KOMIUTaHapHBIM BekTopaM. [Ipa- https://m.edsoo.ru/a28fd74e
BUJIO MapajuieNienuneia
Pemienne 3aga4, CBI3aHHBIX C but6mmoreka [IOK
ol PUMEHEHHEM MPaBUIT ISUCTBUIT ¢ https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOPHBIN METOT bubnuotexa [JOK
52 IPH PEIIEHUH T€OMETPHUUECKUX https://m.edsoo.ru/d3alfe30
3a1au
53 KoopanHatHO-BEKTOPHBIN METOT but6mmoreka [IOK

IIPU PELIEHUU T€OMETPUYECKUX

https://m.edsoo.ru/d3alfe30
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3aJa4

[IpsiMoyrosibHas cucTeMa KOOpPIU-
HaT B nipoctpancTBe. Koopaunarst

bu6nmoreka [IOK
https://m.edso0.ru/48db7058

54 .
BekTopa. [Ipocreiimue 3anauu B
KOOpJAWHATax
[IpsamoyrosibHas cucTeMa KOOpau- bubmuorexa [JOK
55 Hat B npoctpancTBe. KoopauHatel https://m.edso0.ru/48db7058
Bektopa. [Ipocreiimue 3anauu B
KOOpJAWHATax
56 VYron mexay Bekropamu. Ckasp- bubnuorexa [HOK
HOE IIPOM3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
57 VYron mexnay Bekropamu. Ckasp- bubnmnoreka HOK
HOE MPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
58 Brpruncnenue yrioB Mexay nps- bubnmnorexka HOK
MBIMH | TDIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
59 Beruucnenue yrio Mexay nps- bubmuoreka [JOK
MBIMH ¥ TIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
KonTponbHas padbora no teme bubnmnorexka HOK
60 "BeKTOpPBI ¥ KOOP/IMHATHI B TIPO- https://m.edsoo.ru/77c22fc5
cTpaHcTBe"”
[ToBTOpenue, 06001IeHUE U CU- bubnmnoreka [JOK
61 cremaru3aiysi 3HaHui. OCHOBHBIE https://m.edso0.ru/1780ba5d
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH
[ToBTOpeHue, 006001IeHNE U CU- bu6muoreka [JOK
62 creMmarusanus 3HaHui. OCHOBHEIE https://m.edsoo.ru/078cd184
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH
63 [ToBTOpEeHue, 0600IICHNE U CH- Bbu6nuoreka LIOK

cTeMaTHu3alys 3HaHWi. 3amauu

https://m.edsoo.ru/7491efe0
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MJIAHUMETPUH M METOJIbI KX Pellie-
HUS

[ToBTOpenue, o6o0IICHNE U CH-
cTeMaTu3anus 3HaHWi. 3amauu

bu6nuoreka [JOK
https://m.edsoo.ru/4dffda97

64 1
TUTAHUMETPUH U METOJIbI UX pelie-
HUS
[ToBTOpEeHUE, 0600IICHNE U CH- bubnnoreka IIOK
65 crematu3aiys 3Hanui. [[OcHOB- 1 https://m.edsoo.ru/74b2ad91
HbIEe PUTYPBI, PAKTHI, TEOPEMBI
Kypca cTepeoMeTpuu ||
[ToBTOpEHME, 000OIICHUE U CH- bu6nuoreka [IOK
66 cremaru3arus 3HaHui. [[OCHOB- 1 https://m.edso00.ru/74b2ad91
HbIe (QUTYPBI, HAKTHI, TEOPEMBI
Kypca cTepeoMeTpu ||
67 Wrorosas koHTposibHas paboTa 1 bubnmnorexka HOK
https://m.edsoo.ru/ec24dfc2
68 [[TToBTOpEeHue, 0000IIEHNE U CH- 1 bubnmnoreka [JOK
CTeMaTHU3aI1s 3HAHUH || https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Marematuka: anreOpa ¥ Hagajla MAaTEMaTHYECKOTO aHAJIN3a, TEOMETPHS.
I'eometpus, 10-11 knaccel/ CmupHoBa .M., O0O1ecTBo ¢ OrpaHMYE€HHON

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmmoreka LIOK https://lesson.edu.ru/02.3/10

bu6ymoreka L{OK https://lesson.edu.ru/02.3/11
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