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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpus» 06a30BOro YpOBHS IJis
obyuaromuxcss 10 — 12 xkmaccoB paspaboraHa Ha ocHOBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpamMmbl 00ecrieqrBacT OBJIACHUE KITFOUEBBIMU KOMIICTCHIIUSIMU,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YYEHHUs IPYTrUX YYEOHBIX NUCHUUIUIMH. PazButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs ogHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHHUHU IEMOYKH JIOTHIECKUX YTBEPKIACHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYMIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBanusi  jAeWcTBUTENbHOCTH.  OnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBIISIETCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4epe3  obOecrieyeHHMEe  BO3MOXKHOCTH  NPUOOpETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa30oBaHMsI
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmma 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HayeHa IS
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIME MAaTEMaTUUYECKHE YMEHHs, CBSI3aHHBIC
CO CHeru(puKON TeoMeTpuH W HEOOXOAMMBIE ISl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Leau OCBOCHMSI MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—12 kaccax sBISIFOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOLUIIM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIe SBICHHS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJa BpaIleHMUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyvarolmuxcs, [MO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBAThH IMOJYUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM IEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKM Kypca «['eomerpunm» B 10-12 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMmbl, pacnpeAci€HHbBIM MO ToJlaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha n3ydenue reomerpum orBoautcs 1 dac B Hepemo B 10 knacce, 1 yac B
Hezaenio B 11 kiacce u 2 yaca B Hezenio B 12 kiacce, BCero 3a JiBa roja o0y4yeHus -
136 y4eOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIbHOCTh MPSIMON M IJIOCKOCTU. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napaijiesienumnea; IoCTPOSHUE CEYSHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJBI B MPOCTPAHCTBE: YIrOJ MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEHM: MpU3HAK  MEPHEHANKYISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHalid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IUIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

12 KIIACC

Tesa ¥ moBepxHocTH BpalieHus. [[umHIp U KOHYC. YCEUEHHBIM KOHYC.
OcHoBaHHe, BBICOTa, OOKOBas TOBEPXHOCTh, OOpa3yromias, pasBepTka. OceBble
CEUEHMSI U CEUEHHS], MapallieJIbHbIE OCHOBAHUIO.

ap u cdepa, ux ceyeHus, kacareabHas IIIOCKOCTH K cdepe.

O0bembl Te1 W MJIOIAAM MX NoBepxHocTel. [lonstue o0 oObeme Tena.
OTtHo1ieHre 00beMOB MTOT00HBIX TEJI.

®opmynbsl 00beMa Ky0a, MPsIMOYTOJIBHOIO Napajulefienunena, IpU3MBbl,
mmHapa. dopmynsl odbema nupaMuAsl UM KoHyca. Dopmynsl Iiomiaau
MOBEPXHOCTEN NMWIMHAPA U KOoHyca. Dopmysiel 00beMa I1apa ¥ miIomaan cephl.

KoopanHatel M BeKTOpBI. /[eKapTOBBI KOOpPIMHATHI B IIPOCTPAHCTBE.
®dopmysa pacCTOSAHUSA MEXAY BYMSI TOUKaMU. YpaBHEHUs cepbl U MIOCKOCTH.
dopMyita pacCTOSIHUSA OT TOYKH JI0 IJIOCKOCTH.

Bekropsl. Monyns BekTopa. PaBeHCTBO BEeKTOpOB. CII0KEHHE BEKTOPOB M
YMHOKEHUE BEKTOpA HA YUCIIO. YTOJI MEXIy BekTopamu. KoopamHatel BEKTOpa.
CkanspHoe mnpousBeneHue BeKTOpoB. KoismmHeapHble BekTOpbl. Paznoxenue
BEKTOpa IO [JBYM HEKOJUIMHEapHbIM BeKTOpaMm. KoMIlaHapHbIE BEKTOPBI.
Paznoxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrpamMMbl yueOHOro nmpeamMera «MaTeMaTHKay XapaKTepU3yTCs:

I'pa:xxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OO0yYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOIO YJIEHA POCCHUHUCKOTO
oOuiecTBa, MpPEICTAaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (YHKIMOHHUPOBAHMS Pa3IUYHBIX CTPYKTYp, SIBJICHHM, MpoOLEyp
Ipa)X1aHCKOI0 0011ecTBa (BBIOOPHI, OIPOCHI U Mp.), YMEHUEM B3aUMOJEHCTBOBATH C COLIMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIHUSAMU U HA3HAYECHHUEM.

IlaTpuoTuyeckoe BOCIUTAHKE:

c()OPMHUPOBAHHOCTBIO POCCUMCKON TPakJaHCKOW HMJICHTUYHOCTH, YBAKEHHSI K MPOIUIOMY M HACTOSIIEMY POCCHUICKON
MAaTeMaTUKH, LIEHHOCTHBIM OTHOLICHUEM K JOCTMIKEHUSIM POCCUMCKHUX MATEMAaTHUKOB U POCCHUMCKONM MaTEMAaTUYECKOM IIKOJIBI, K
HCIIOJIb30BAaHUIO ITUX JOCTHKEHUN B JPYTUX HAyKax, TEXHOJIOTHUSAX, chepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH POCCHUHCKOrO Hapona; c(pOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOTO
IIOBEJICHMS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAYKU U JESATEIBbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyAyIIETO.

JcTeTHYeCKoe BOCIIMTaHue:

ACTETUYECKUM OTHOILIEHHWEM K MHPY, BKJIOUYas 3CTETUKY MaTEMaTHUYECKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a1ad, PEUICHU,
paccy X IAeHU; BOCHPUMMYUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHMS B MHTEpecax 370pOBOro M 0Ge30macHoro odpasa *HU3HHU,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, PEryJspHas
(du3nUeckas akTUBHOCTD); (PU3NYECKOTO COBEPILIEHCTBOBAHUS, PU 3aAHATUSAX CIIOPTUBHO-030POBUTENBHON AEATEIBHOCTHIO.

TpyaoBoe Bocnuranue:



TOTOBHOCTBIO K TPYyAY, OCO3HaHHEM IIEHHOCTH TPYJOJIOOMS; WHTEPECOM K pa3lMyHbIM cdepaMm npodeccuoHaIbHON
NEeSTEbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPILIATh OCO3HAHHBIN BHIOOP Oyayiei npodeccuu u
pealin30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTHYecKoMy OOpa3OBaHUIO U
caM000pa30BaHUI0 HAa MPOTSHDKEHWHM BCEM JKM3HH; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B PEIHICHUU TNPAKTUYECKUX 3ajad
MaTeMaTUYECKON HaIPaBICHHOCTH.

IKOJIOTNYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, TOHMMAHHMEM BIHMSHUS COIMATBHO-?KOHOMHUYECKHX TIPOIECCOB Ha
COCTOSIHUE MPUPOJHON M COLMATBHOW CpEAbl, OCOZHAHUEM IJ00aJbHOrO XapaKTepa SKOJOTMYECKHUX NpoOJeM; OpUEeHTauuend Ha
MIPUMEHEHNE MAaTEMATUUYECKUX 3HAHUM /IS PEIICHUs 3a/1a4 B 00JacTH OKPYKAIOIIEH cpeiibl, IUNIAHUPOBAHUS MOCTYIKOB U OILIEHKU
MX BO3MOXXHBIX MOCIIEACTBUM JJII OKPYKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U OOLIECTBEHHOM
MPaKTUKH, TOHUMaHUEM MaTEMaTUYECKOM HayKH Kak c(epbl UYETOBEUECKOM AEATENbHOCTH, ATANOB €€ pa3BUTUS U 3HAYMMOCTH JJIs
pPa3BUTHUS LMBWINA3AIMHU; OBJIAJACHUEM S3BIKOM MATEMaTUKHM W MAaTeMaTHYEeCKON KyJIbTYypOH KakK CpEJCTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie pe3yiabTaThl OCBOSHHUS MPOTPaMMbI yueOHOTO mpeameTa «MaremaTthka» XapaKTepu3yrTCs OBJIAJCHUEM
YHUBEPCATBbHBIMU HO3HABAMENbHBIMU  OCliCMBUAMY, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeUCBUSIMU, VHUBEPCATbHbIMU
Ppe2YIAMUBHbIMU OeUCMBUAMU.

1) Vuugepcanvuvie noznasamenwvhuvlie Oeticmsus, obOecneuusaiom @Gopmuposanue 6Aa308bIX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue mMemooo8 NOZHAHUS OKPYHCAIOUe20 MUpd, NpUMeHeHue N02UYECKUX, UCCIe008ameNbCKUX onepayull,
YyMeHull pabomams ¢ uHgopmayuet).

ba3oBble Jiornueckue aeiicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSTHM, OTHOIICHUN MEXKIy
NOHATUSAMU; (QOPMYJIUPOBATH ONpPEAENCHUsT TMOHATUN; YCTAHABIMBATH CYHIECTBEHHBIM MpPHU3HAK KJaccU(UKAIUH,
OCHOBaHUSI /111 00O0OIIEHHS U CPAaBHEHHU S, KpUTEPUU MTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATH W TPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, CIUHUYHBIC,
YacCTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIISITh MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEYMs B (akTax, JAHHBIX, HAOMIOACHUSIX U
YTBEPKJICHUSX; TIpelaraTh KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JieJaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKITIOUEHUN 1O
aHaJIOTHH;

IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTeNIbCTBA MAaTEeMAaTUUECKUX YTBEPKJIEHUHN (TMPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH
apryMeHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIbL;

BBIOMpATh Ccroco0 pemieHus y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO BAapUAaHTOB pEIICHMs, BBIOMpaTh Hambosee
MOAXOIAIIUNA C Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT TMO3HAHUS; (POpPMyIHUpPOBATH BOMPOCH], (UKCHPYIOUTUE
POTUBOpEYHE, MPOOIEMY, YCTAHABIMBATh HICKOMOE U JTaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HIIHIO,
MHEHUE;

MPOBOAUTL CAMOCTOSITEILHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCJIEIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTU4YeCKOro 00bEKTa, SIBJICHUS, MPOLIeCCa, BBISIBICHUIO 3aBUCUMOCTENH MEXTY 00bEKTaMH, SIBJICHUSIMHU, IPOLIECCaMU;
CaMOCTOSATENbHO (HOPMYIUPOBATh O0OOIEHUS W BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIOACHUS, HCCIEIOBAHNUA,
OIICHUBATH JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00O0IICHUH;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEATIOIOKEHUS O €r0 Pa3BUTUM B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATD Je(UIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh MHPOPMAIIUIO M3 MCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH
nH(}OpMAIUIO Pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CTPYKTYPUPOBATh MHPOPMALIUIO, MPEJCTABIATh €€ B PA3IMYHbIX (POpMax, HILTIOCTPUPOBATH IpaduyecKu;



e OIIEHUBATh HAJIEKHOCTh MHPOPMALIMU 110 CAMOCTOATEIHLHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE OeliCmeus, 00ecneyusaiom CQOPMUPOSAHHOCHb — COYUATbHBIX — HABLIKOG

00yYaAOUUXCHL.

OO0menne:

e BOCIPUHUMATH U (HOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSMHU U IIEJIAIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO
BbIpakaTh CBOIO TOYKY 3pEHHS B YCTHBIX M IUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO XOAY pEIICHUS 3a/Jauu,
KOMMEHTUPOBATH MOTYyYECHHBIN PE3yJIbTaT;

e B X0J€ 00CYXJEHHS 3a/laBaThb BOIPOCHI MO CYHIECTBY 00CYXAaeMOW TeMbl, TPOOJIEMBI, pEIIAEMOI 3aJa4H, BbICKA3bIBATh
UJIeU, HALICJICHHbIE HA IMOMCK PEIICHHS; COMOCTABJIATh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX YYACTHUKOB JHAJIOTA,
OoOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIMIA; B KOPPEKTHON opMe GOpMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e IIPEJICTaBIATH PE3YJbTAThl PELICHUS 33a4l, SKCIIEPUMEHTA, UCCIEAOBAHUS, IPOEKTA; CAMOCTOSTENIBHO BHIOMpATh (popmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOEHHOCTEN ayAUTOPHH.

CorpyaHuyvecTBo:

e T[IOHMMAaTh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W HMHIMBHUAYyaJIbHOW pPAOOTHI NMpH pPEIICHHH Y4YeOHBIX 3a7ady;
NPUHUMATh €JIb COBMECTHOM JESTEIbHOCTH, INIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pabOThl, pacrpeaesTh BUAbI padoT,
JIOTOBApUBATHCA, 00CYKIATh MPOIECC U pe3ybTaT padoThl; 00001aTh MHEHUSI HECKOJIBKHX JIFOJICH;

e Y4YacTBOBaTh B IPYNMOBBIX (hopMax paboThl (0OCYXJIeHHS, OOMEH MHEHUM, «MO3TOBBIC IITYPMbD» W WHBIE); BBITOJHSIThH
CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JECUCTBHUS C APYTMMH YJI€HAMU KOMAaHJbl; OLIEHUBATh Kaue€CTBO CBOETO
BKJIaJIa B OOIMI MPOIYKT MO KPUTEPUIM, CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOIEHCTBHUS.

3) Vhusepcanvuvie pezynsmugnwvle Oelicméusi, obecneuugarom @GopmMuposaHue CMblCI08bIX YCMAHOBOK U JICUSHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranusamnus:

e COCTaBJIAATH IUJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOMPATH CIIOCO0 pelIeHHs C YYETOM UMEIOUIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(MOpPMALIHH.

CaMOKOHTPOJIb:



e BJIJICTh HaBBIKAMH MO3HABATEIHLHOUN peieKCHM KaK OCO3HAHMS COBEPIIAEMBIX IEUCTBUM U MBICTUTEIBHBIX MIPOIIECCOB, UX
pe3yNbTaToOB; BJIAJETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJS Mpollecca U pe3ysbTaTa PEelIeHUs MaTeMaTH4eCKOou
3a/1a4y;

e TPEABUAECTH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IPHU PEIICHHH 3aJa4d, BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMHUOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSM, OOBSCHATH NPUYMHBI JOCTIXKEHUS WIM HEJOCTHXKECHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHsSITh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX MPH PEIICHUU T€OMETPUICCKUX 3a/1a4.

OnepupoBaTh MOHATHIMHE: MAPALIECITBHOCTh U MEPICHAUKYIISIPHOCTH MPSMBIX U TNIOCKOCTEH.

KnaccuguimpoBaTe B3aMMHOE pacioloKeHUE NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSAMHU: JBYTPaHHBIA yroJl, TPaHU JBYI'PAHHOTO YIJya, peOpo MABYIPAHHOTO Yyria; JMHEWHBIM Yrosi
JABYTPAHHOTO YIJIa; FpagyCcHas Mepa IBYTPaHHOIO yria.

OmnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIbIA MHOTOTPAHHUK, DSJEMEHTHl MHOTOTPaHHUKA,
MPaBUJIbHBIN MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (MMpaMuIa; Mpu3Ma, NpsMOyroJbHbIA napajuienenunes, Kyo).

KnaccudunmpoBaTs MHOTOTpaHHUKY, BEIOWpasi OCHOBAaHUS [T KJIacCU(PHUKAIUMH (BBITYKJIbIe U HEBBITYKJIbIE MHOTOTPAaHHUKY;
MPaBUJIbHbIE MHOTOTPAHHUKH, TIPSIMbIC U HAKIIOHHBIC TTPU3MBI, TTapaJUICTICITUIIC/IbI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH MPHUHIIUIIBI TIOCTPOSHUS CEUECHUH, HCIIONIB3Ysl METOT CIIEIOB.

CrtpouTh ceyeHHs: MHOTOTPAHHUKOB METOJOM CJIEOB, BBIMOJHATH (BBIHOCHBIE) IMJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
O00BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHH3Y.



Pemate 3aaun Ha HaXOXJEHUE TEOMETPUUYECKHX BEJIMYMH MO oOpasliaM WM alfOpUTMaM, TNPUMEHSS HW3BECTHBIC
AQHAJIMTUYECKUE METO/IbI MIPU PEIICHUH CTAHJAPTHBIX MATEMATHUYECKUX 3a7a4 HA BBIUUCIICHHE PACCTOSTHUNA MEXKYy JBYMSI TOUKAMH,
OT TOYKH J0 MPSIMOi, OT TOYKH JI0 INIOCKOCTH, MEXITY CKPEUIUBAIOIIUMHUCS NPSIMBIMU.

Pemate 3agaun Ha HaxXOXXJIEHUE TIEOMETPUYECKHX BEJIMYMH MO OO0pa3laM WM aJIrOpUuTMaM, NPUMEHSSI HW3BECTHBIC
AHAJIUTHUYECKUE METOJbI MPU PEIICHUH CTAHJAPTHBIX MATEMAaTHYECKUX 337ay Ha BBIYMCIICHHE YIJIOB MEXIY CKpPEIIMBAIOIIMMUCS
OPSAMBIMA, MEKTy TPSIMOM U TJIOCKOCTBIO, MEXKAY IUTIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Boruucisats 00bEMBI U TIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (POPMYIT; BEIYUCIIATD
COOTHOIIECHHS MEX]Y TUIOLIASIMU TOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBath MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH QUTYPBI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHQPOPMAIIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax,
MIPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumeHsATh reomeTpuyeckre (QakTbl i1 PEUIEHUS CTEPEOMETPUUYECKUX 3a/ad, MPEIoNaramlliuXx HECKOJIbKO NIaroB
pelIeHus, €ClId yCIIOBUS MPUMEHEHHUs 3a1aHbl B ABHOU (popme.

[IpuMeHsATh mpoCTEHIIME NTPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMbl TMIPU  PEIICHUU
CTEPEOMETPUYECKUX 3aaY.

[IpuBoaNTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC M KU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOTyYeHHBIC 3HAHUSI HA MPAKTUKE: aHAIM3UPOBATh pPeajbHbIE CUTYyallMd U MPUMEHSTh W3YYCHHBIC TOHSATUS B
IpoLecce IMOMCKA pEeHIeHUs MaTeMaTHuecKu C(hOPMYJIMPOBAHHOM MpoOJIeMbl, MOAEIHUPOBATH pPEajbHble CUTyallMd Ha S3bIKE
reOMETPUH, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM T€OMETPHUUYECKHX MOHATUH M TeopeM, ammapara aiareOpbl;
penaTh NPakTUYEeCKUE 3aJ]a4H, CBSI3aHHbIE C HAX0KICHUEM IeOMETPUUECKIX BEJIUYHUH.

11 KITACC

OnepupoBarh NOHATHAMU: LWJIMHAPUYECKAs IOBEPXHOCTb, OO0pa3ylolive UUIMHAPUYECKON TMOBEPXHOCTH; IMIIMHID;
KOHUYECKasi IOBEPXHOCTh, 00pa3yIoIre KOHNYECKON MOBEPXHOCTH, KOHYC; c(hepuueckasi TOBEPXHOCTb.



Pacnio3znaBaTh Tena BpaleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI TIOJTYUYEHUS TEJ BPALLIEHUS.

KrnaccuduimpoBaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh NOHATHIMH: IAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBAaHUE IAPOBOIO
CJI0s1, BBICOTA IIAPOBOTO CIIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IITOIIAIU IOBEPXHOCTEN TN BPAIIEHUS], TEOMETPUUECKUX TEJI C IPUMEHEHUEM (DOPMYIL.

OnepupoBaTh NOHATUSMU: MHOIOTPAHHMK, BIMCaHHBIH B cdepy M OMNHMCAHHBIA OKOJIO cdephl; chepa, BIUCAHHAS B
MHOTOIPAHHMK WJIH TEJIO BPALLCHUS.

BBIYUCHATE COOTHOLIEHUS MEKY IUIOIIAIIMHU IOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEJI.

N306paxaTh udyyaembie (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX O0OBEMHBIX (UIYp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH
CEYCHMS TEJI BpALCHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPEOOpPa3oBbIBATh HHMOPMALMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax,
IIPEACTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JEMCTBUS CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHMs BEKTOpa Ha YHUCIO, OOBSCHATh, KaKUMHU
CBOMCTBaMU OHU 001a/1a0T.

[IprMeHATH MpaBUIIO NTapasuIeIICIUIEAA.

OnepupoBarh MNOHATUSIMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YTOJ MEX1Y BEKTOPaMH, CKaJISIPHOE TPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMmy BEKTOPOB M IPOM3BEIECHHE BEKTOpAa HAa YHUCIO, YroJl MEXIYy BEKTOpaMH, CKaJSIPHOE NPOU3BEICHHE,
pacKJIaJbpIBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM BEKTOPAM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reomerpuueckue (akTbl Ui PEIICHUs CTEPEOMETPUYECKUX 3a/ad, MPEANOoararluX HECKOJIbKO IIaroB
pellIeHus, €ClId YCIOBHs MPUMEHEHUS 3a1aHbI B SIBHOU (popme.

Pemate mpocreiime reoMeTpuYecKre 3a/1a4u Ha IPUMEHEHHE BEKTOPHO-KOOPIUNHATHOIO METO/A.



Pemats 3a1aun Ha 10Ka3aTE€IbCTBO MAaTEMAaTUUYECKUX OTHOIICHUH U HAXO0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH 10 00pa3am Uiu
aIropuTMam, IPUMEHSSI U3BECTHBIE METO/IbI IIPH PELICHUM CTAHIAPTHBIX MaTEMAaTUYECKHX 3a1a4.

[IpuMeHsATh mpocCTEWIIME NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBl HPH  PELICHUU
CTEPEOMETPUUECKUX 3a/aY.

[IpuBoaNTH NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE M KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE.

IIpuMeHATh MONMy4YeHHBIE 3HAHUS HA NPAKTUKE: AaHAIM3UPOBATH PEAJbHBIC CUTyallMd W NPUMEHATh M3yYCHHBIC IOHATHUS B
Mpoliecce MOMCKAa PEIICHHUsS MAaTeMAaTHYeCKH C(OPMYIHPOBAHHON MpPOOJIEMBbI, MOJEIMPOBATH pPEAIbHBIE CHUTYyalldd Ha S3bIKE
r€OMETpPUH, HMCCIIEO0BAaTh MOCTPOCHHBIE MOJIEN C HCIOJb30BAHUEM T'€OMETPUUYECKUX IOHATUHA M TEOpEM, almapara ainreopsl;
penaTh NPakKTUYECKUE 3a1a4M, CBSI3aHHBIE C HAX0KICHUEM I€OMETPUUECKUX BEJINYHUH.

12 KVIACC

OmnepupoBaTh MOHATUSAMHU: TOUKA, MPSMasi, IIIOCKOCTh B MPOCTPAHCTBE, MAPAUICITLHOCTD M IMEPIEHINKYISIPHOCTD TIPSMBIX U
MJIOCKOCTEH. paclo3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (TTPU3Ma, TUPAMHU/Ia, TPSAMOYTOJIBHBIN TapajiiesIeIuIie I, Ky0).
N3o00pakath reoMmeTpudeckre GUTypsl ¢ TOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB. M3BIeKkaTh HH(DOpPMAIHIO O MPOCTPAHCTBEHHBIX
reoOMeTpUIECKHUX (UTypax, MPEJACTAaBICHHYIO Ha yepTexkax. [IpuMensTs Teopemy Iudaropa nmpu BEIYHCICHUN DJIEMEHTOB
CTEPEOMETPUICCKHUX (DUTYD.

Haxonuth 00bEMBI U MJIOMIAN TTOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C MPUMEHEHHEM (POpMyIl, pacno3HaBaTh TeJa
BpalleHUs: KOHYC, MIIUHIP, chepy U map. Berauciaste 00bEMBI U TJIOMAAN TOBEPXHOCTEN MPOCTEHIIIMX MHOTOTPAHHUKOB M TEJ
BpalieHusi ¢ nomoipo Gopmyn. OnepupoBaTh MOHATUEM «JIEKAPTOBbI KOOPAMHATHI B MPOCTpaHCTBE». HaxoIuTh KOOPAMHATHI
BEpUIMH Ky0a U IPSIMOYTOJILHOTO NapaJijiesIeuIe 1a.

CoOTHOCUTH a0CTPAKTHBIE TEOMETPUUYECKHE TMOHATUS U (DAKTBI C PEATbHBIMU KU3HCHHBIMA OOBEKTAMH WM CUTYAITUSMHU.
Hcnonp30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (UTYyp Uil pelieHUs 3a4ad MPAKTUYECKOTO COACPIKAHUA.
CoOOTHOCUTH TUIOMIAM TIOBEPXHOCTEH TEN OMWHAKOBOW (OPMBI W pasnuyHoro pasmepa. OreHuBaTh (GopMy MPaBUIBLHOTO
MHOTOIpAaHHHMKA IIOCJ€ CHOWJIOB, CpPE30B M T. M. (ONpeAensTh KOJIMYECTBO BEPIIMH, pEOEp M TpaHEed MOITYyYEHHBIX
MHOTOI'PaHHUKOB).



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Beenenue B ctepeoMerputo 2 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
2 I1 . 7 1
pSMBIE U TUIOCKOCTU B MPOCTPAHCTBE https://m.eds00.ru/1c209e37
[TapaniensHOCTh U EPICHAUKYISIPHOCTh bubnnorexa [JOK
3 . 5
MPSAMBIX U ITIOCKOCTEMN https://m.edso00.ru/1c209e37
bubnunorexa LIOK
4 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 8 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
° HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOTOrpaHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSIHUS U YTJIbl 4 1 brbmmorexa [TOK
p ' P r https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
O0nemsr Ten > https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU1 https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
12 KJIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Meroz KOOpAMHAT B IIPOCTPAHCTBE. o5 1 bubmuorexa [HOK
JIBukeHU . https://m.edso0.ru/1c209e37
2 Hwnmusap, koHyc, map. 7 bubnmnorexa IIOK
https://m.edso00.ru/1c209e37
3 OO0BEMBI TETI. 24 1 bubmmoreka [JOK



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

[ToBTOpeHue, 06001eHNE,

cucremMarusanuia 3HAHUM

12

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

bubmuoreka [JOK
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3yyeHHsi oOpa3oBaTeJbHbIE
padoTshI padoThI
pecypchbl
OCHOBHBIC TIOHSITHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTso. [IpaBuna
1 M300pakeHHs Ha pUCYHKAX: 1 bubmorexa HOK
P pueyit o https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napajuIeNIbHBIX MPSMBIX (OTPE3KOB),
CepeIUHBI OTpe3Ka
[TonaTHs: nepecekaromuecs
2 TUTOCKOCTH, ITePECEeKAIOIIHECs MpsMast 1 bubmorexa LOK
- 11ep P https://m.edsoo.ru/2d8a9c99
U TUTOCKOCTD
3HaKOMCTBO C MHOTOTPaHHUKAMH,

3 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
geprexax
HavanbsHbie cBeieHus o Kyoe u

4 IMUpaMUIE, UX Pa3BEPTKU U MOAEIHU 1 bubnnorexa [JOK

PAMILIE, X pasep ' https://m.eds00.ru/h30dff38
CeueHUsT MHOTOTPAHHHUKOB
[TonsiTHE 006 aKCHOMATHYECKOM
5 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 Bubmmorexa [IOK
P P pHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBHSI U3 HUX
but6mmoreka [IOK
6 B3anmMHoe pacronoxeHue npsMbIX B 1

https://m.edsoo0.ru/1a2520f6



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/1a2520f6

IIPOCTPAHCTBE: NIEpECEKaroIIMecs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
npsiMble

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6nunorexa LIOK

7
HAPAILICIBHBIC TIPMBIC B . https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MaPaAJUIETbHOCTD TPEX
MPSIMBIX
8 VYrael ¢ coHanpaBI€HHBIMU bubnnorexa [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
9 Yroiu Mexay NpsAMBIMU B bubnuorexa [IOK
MPOCTPaHCTBE https://m.edsoo.ru/fe733862
[TapanmnenbHOCTD MIOCKOCTEH:
10 napaenbHble ockocTH. CBONCTBa bubmorexa LOK
p . https://m.eds00.ru/2e18f255
napaieNIbHbIX MIIOCKOCTEN
IIpocreiimre npoCTpaHCTBEHHBIE
11 ¢Gurypsl Ha MJIOCKOCTHU: TETPa?d, brbmmorexa LTOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, nmapasuiesnenumnes
KonTponbHas padbora no teme
12 "[IpsiMble U TJIOCKOCTH B bubmuoteka [IOK
npoctpaHcTie. [lapaisienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[lepnieHAMKYASAPHOCTD NMPAMOUN U
13 HH(I;)CKo:m'}llIe pHeH WK IJ)'ISI HBIC bubmmorexa [IOK
- TICPHCHIARY AP https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
14 [Ipu3Hak nepneHauKyJIsSpHOCTH bu6muoreka [JOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46
15 Teopema o mpsimoi bubnuorexa [JOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/f85bfc46

MEPIECHINKYIISIPHOMN TIIOCKOCTH

https://m.eds00.ru/635c5087

[leprieHaUKYNISAp U HAKIOHHBIE:

16 ACCTOSIHME OT TOYKH JI0 IJIOCKOCTH bubamorexa LIOK
p f[ ’ https://m.edso00.ru/33c477d3
paccTostHue OT IPSMOMA J0 TIIOCKOCTH
17 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
MPSMOU U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
18 JIByrpaHHbIi yroj, TUHEHHBINA yros Bbu6motreka [JOK
JIBYTPaHHOI'O yrIjia https://m.edsoo.ru/5fa0b3ce
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
19 i 1§3Ha1< Heyneg UKYJSIPHOCTH JIB bubmmorexa LIOK
p Up FHIYIED ABYX https://m.edsoo.ru/ec3e2da3
TUIOCKOCTEH
20 Teopema o TpEX mepreHANKYIIpax bubmmorexa LIOK
P P PHCHAMKYIP https://m.edsoo.ru/e4972cdc
KonrtponbHas pabora no remam
21 "TleprieHIUKYISIPHOCTD MPSIMBIX U bubmuoteka [IOK
wiockocTeil" u "Yriuel Mexay https://m.edsoo.ru/5b971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE
9JIEeMEHTHl MHOTOTpaHHUKA,
22 BBITTYKJIBIE U HEBBITYKJIbIE bubmmorexa [TOK
YK yK_, https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKH;, pa3BEPTKa
MHOTOTpaHHHKA
93 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [JOK
rapasulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[IpaBubHBIE MHOTOTPAHHUKH:
24 MIOHATUE IIPABUIILHOTO bu6muoreka [JOK

MHOTI'OTr'paHHUKA; ITPpaBUJIbHAA IIpHU3Ma
U IIpaBUJIbHAs NUpaMuaa, rnpaBujibHasA

https://m.edso0.ru/074c8865
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TpeyrojibHasi MUpaMuaa u
MPAaBWIBHBIN TeTpadip; KyO

25

26

27

28

29

30

31

32

33

Briuucienue 2iieMeHTOB
MHOTOTPAaHHHKOB: p&0pa, TUaroHa,

yIIIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSIMOM
MIPU3MBI, TUIOIAh OCHOBAHHM,
TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSIMOM TIPU3MBI

KonTponbhas pabota no Teme
"MHororpaHHuku"

[Toustie 00 00BEME

O06BEM npu3MBbI

KonrponbHas pabora no reme
"O0BEMBI MHOTOI'PaHHUKOB"

[ToBTOpEeHnue, 060061EeHNE
cUCTEeMaTU3alusa 3HaHUM.
Brluncnenue paccTOsHUAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J10 IPSMOH,
OT TOYKH 10 INIOCKOCTH, MEXK Y
CKPELIMBAOIMMUCS TPSIMBIMH

Hroropas KOHTpPOJIbHAA pa60Ta

[ToBTopenue, 06001IEHNE
cucTEeMaTU3alus 3HaHUM.
Beluncienue yrios: Mexay

bu6nmorexa [IOK
https://m.edsoo.ru/6cdbecef

bubmuoreka [IOK
https://m.edsoo.ru/37d84157

bubnuoreka [{OK
https://m.edsoo.ru/a95f5c04

bubmuoreka [IOK
https://m.edsoo.ru/7ad0020b

bubnmorexa LIOK
https://m.edso0.ru/79853608

bu6nmorexa LIOK
https://m.edsoo.ru/28a6573c

but6mmorexa [IOK
https://m.edsoo.ru/f7792ba9

bubnunorexa LIOK
https://m.edso0.ru/b9146bc0

bubnunoreka LIOK
https://m.edso0.ru/56765e8b
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CKPELIUBAIOIIMMHUCS TPSIMBIMH,
MEX1y MPSMOI1 U MIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMU

34

[ToBTopenue, 06001IEHNE
CHCTEMAaTH3alus 3HAHUM.
Briuucnenue yrios: Mmexay
CKPEIIMBAOIIUMHUCS TPSIMBIMU,
MEXAY MPSMOM U IJIOCKOCTHIO,
JBYT'PaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubnunoreka LIOK
https://m.edsoo.ru/56765e8hb



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,

1 HMaMeTp; IUIOIIAIb IIOBEPXHOCTH 1 bubmorexa [JOK
A P> tHan P https://m.eds00.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mmockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIoIIaas OOKOBOM M IIOJTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
ILTIOCKOCTH. Pa3BEpTKa IMIHHApA.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
MapajuIeITIbHON HITH
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)
bubmuorexa [{OK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
pasyrotl b HHOTHAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VYceuéHHblil KOHYC: 00pas3 e u
9 BBICOTA; OCHOBaI:Ha u goxzf;[l bubmorexa LOK
’ https://m.edso00.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPILUHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpaIlICHUS

13 [TonsiTue 06 00BéMe. OCHOBHBIC but6mmorexa [IOK
CBOICTBA 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM LIHITHHIDPA, KOHyca https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 8
OOLEM mapa u niomans chepet https://m.edsoo.ru/d189bde?2

16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. Bubmmorexa [IOK

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pertenne 3aga4, cBI3aHHEBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorera HOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6nuorexa [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUIAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusamus 3HaHui. OCHOBHBIS 1 bubmuoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHUN https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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12 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara undpposbIie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
. Bexkrops! B npocrpaHCTBe.II')IOHsITHe . Bu6miorexa I[OK
BEKTOpPOB B IIpocTpaHcTBe.PaBeHcTBO https://m.eds00.ru/0341hc2b
BEKTOPOB.
) Bexkrops! B npocrpaHCTBe.II')IOHsITHe . Bu6miorexa IOK
BEKTOpPOB B IIpocTpaHcTBe.PaBeHcTBO https://m.edsoo.ru/bed12a43
BEKTOPOB.
5 CJIO)KGHI/Iey Y BBIYMTAHUE . Bu6miorexa LIOK
BEKTOPOB. IMHONCHHC BEKTOPOB Ha https://m.edsoo.ru/bc15f7f2
YHCIIO.
CnoxxeHue ¥ BbIYUTaHUE
4 BEKTOPOB. Y MHOKEHUE BEKTOPOB Ha 1 brbmmorexa LTOK
POB. P https://m.eds00.ru/6054b8c1
YHCIIO.
5 Komnnanapusie BexkTopsl. [IpaBuio 1 bubmuoreka [IOK
napajienenurena https://m.eds00.ru/188f6216
5 Kommnanapnsie Bektopsl. [IpaBuio 1 bubmuoreka [IOK
mapajuiesIenuIe1a https://m.edsoo.ru/016e25eb
7 PasnosxeHne BekTopa 1o TpeM 1 bu6muoreka [JOK
HEKOMIUIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/c94ba09b
8 Paznoxenune BekTopa 1o Tpem 1 bubnuotexa [JOK
HEKOMILJIAHAPHBIM BEKTOPAM. https://m.eds00.ru/897dd3b2
MeToa KOOpAMHAT B IPOCTPAHCTBE.
AL Ieoopa poctp bubmuorexa [{OK
9 [IpsiMmoyronpHas cucTeMa KOOpIUHAT 1

B mpocTpancTBe. KoopanHaThl TOUKH.

https://m.edso0.ru/1468bab3
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Koopaunarsl BexTopa.

MeTtoa KOOpAMHAT B IPOCTPAHCTBE.
[IpsimoyronbHast cucreMa KOOpAUHAT

bub6nmoreka [IOK

10
B npoctpancTBe. KoopanHaTel TOUKH. https://m.edsoo.ru/Obdelbe8
Koopaunats! BekTopa.
1 CBs3b MEX1y KOOPAMHAMHU BEKTOPOB bubnmnoreka HOK
U KOOpJAWHATAMH TOYEK. https://m.edsoo.ru/3cef10e5
12 CBs13b MEXly KOOPAUHAMU BEKTOPOB bubmmoreka [JOK
Y KOOpJIMHATaMU TOYEK. https://m.edsoo0.ru/0b136158
13 IIpocreiimme 3a1a4u B KOOpAHUHATAX bubmorexa [JOK
P e P ) https://m.edsoo.ru/26a03fb7
14 IIpocreiimmue 3a1a4n B KOOpAUHATAX bubmorexa HOK
p A pA ) https://m.edso0.ru/5513d87b
VYron mexay Bektopamu. CKanasipHOE bubmuoreka [IOK
15
MIPOU3BEICHUE BEKTOPOB. https://m.edsoo.ru/d189bde2
16 VYron mexay Bektopamu. CKajsipHOE bubnnorexa [JOK
MPOU3BEJICHUE BEKTOPOB. https://m.edsoo.ru/810cfleb
CkansgpHoe Ipon3BeICHIE
17 BEKTO pOB BLIII){I/IcneHII[/Ie TJIOB MEX bubmorexa [JOK
POB- y y https://m.edsoo.ru/4a33a8ab
MPSIMBIMHA U TUTOCKOCTSIMH.
CkansgpHoe npou3BeIcHIE
18 BEKTO pOB BLII‘){I/ICJIeHilfle TJIOB MEX bubmorexa I[JOK
POB. y y https://m.edsoo.ru/5caefclb
MPSIMBIMU U TUTOCKOCTSIMH.
but6mmorekxa [IOK
19 JBrxenms. Cumverpus https://m.edso0.ru/23f4f089
but6mmorekxa [IOK
20 .
JlBrxenms. Cumverpus https://m.edsoo.ru/dee379¢eb
21 [Mapannensusiii nepenoc.Ilogobue bubmuorexa [JOK
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https://m.edsoo.ru/a28fd74e

. bubnuorexa [{OK
22 Mapannensupiii nepenoc.Honodue https://m.edso0.ru/5a827900
. bu6nmoreka IIOK
23 Mapannensupiii nepenoc.Honodue https://m.edsoo.ru/d3alfe30
24 KonTponbnas padot Nel no teme: bubnmoreka [JOK
«MeToa KOOpAMHAT B MPOCTPAHCTBE» https://m.edsoo.ru/48db7058
winHap. Ilonstre
25 HI/IJ'II/IH Hpa [Tmomraapb MoBepxXHOCTH bubmorexa LIOK
" /- tan P https://m.edsoo.ru/725effc4
HUAJTUHIPA.
winHap. Ilonstre
26 HI/IJII/IH Hpa [Lmomaaes MoBepxXHOCTH bubmmorexa LIOK
H Aipa-LLIoman P https://m.edsoo.ru/8efbe78e
HUATTUHIPA.
27 Pemrenue 3agad mo Teme: bubnmorexa LIOK
«unuaap. https://m.edsoo.ru/77c22fc5
28 Pemenue 3agad mo reme: bubmmoteka IIOK
«dumuuap». https://m.edso0.ru/1780ba5d
bubmmoteka IIOK
29 Koy Towsue konyca. https://m.eds00.ru/078cd184
bubmmoreka IIOK
30 Koy Towsue komyca. https://m.edsoo.ru/7491efe0
31 [Iomaae MoBepXHOCTH KOHYCA. bubmuoreka [IOK
https://m.edsoo.ru/4dffda97
30 [Inomaae MoBepXHOCTH KOHYCA. bubmuoreka [JOK
https://m.edso0.ru/74b2ad91
. bubmuoreka [{OK
33 ¥ CCUCHHEIA KOHYC https://m.edso0.ru/5a827900
34 VY cedueHHBI KOHYC bromorexa LIOK

https://m.edsoo.ru/d3alfe30
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Cdepa u map.YpaHenue chepsl.

35 B de bubnmoreka [JOK
SAHMHIOE PACTIOTIONEHHE CHEPRI https://m.eds00.ru/48db7058
IJIOCKOCTH.
C Y e cepsl.
o B(’pepa U map. Y paBHEHH (g) pBI BuGmorexa IOK
SAMHOC PacHOTONCHHC CHEpHL 1 https://m.eds00.ru/725effc4
IJIOCKOCTH.
bubnuoreka [{OK
37 KacarenpHast mmockocTs K cepe. https://m.edsoo.ru/8efbe78e
bubnunoreka LIOK
38 KacarenpHast mmockocTs K cepe. https://m.edsoo.ru/77c22fcs
bubnunoreka LIOK
39 Tnowaze cepbi. https://m.eds00.ru/1780ba5d
bubnunoreka LIOK
40 Tnowaze cepbi. https://m.eds00.ru/078cd184
a1 Pemenue 3agau no reme: «{ununap, bubmuorexa [IOK
KOHYC, cdepa U map» https://m.edsoo.ru/7491efe0
4 Pemenue 3amau o reme: «lununmp, bubnmnorexa [JOK
KOHYC, cdepa U map https://m.edsoo.ru/4dffda97
43 Pemenue 3amau no reme: «{ununmap, bubnmorexa LIOK
KOHYC, cdepa U map» https://m.edsoo.ru/5a827900
44 Pemenue 3agau no reme: «lununap, but6mmorekxa [IOK
KOHYC, chepa u map» https://m.edsoo.ru/d3alfe30
45 Pemenue 3amau mo reme: «{unmuump, bubnunorexa LIOK
KOHYC, cdepa u map» https://m.edsoo.ru/48db7058
46 Pemenue 3anau no reme: «unuumap, bubmmoreka [JOK
KOHYC, cdepa U map» https://m.edsoo.ru/725effc4
47 KonTponbhas pabota Ne2 mo teme bu6nuorexa [IOK

«umunap, konyc,,chepa u map».

https://m.edsoo.ru/8efbe78e
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48 Kontponbshas padora Ne2 1o teme bubnmoreka [JOK
«umuaap, KoHyc,,chepa u mapy. https://m.edsoo.ru/77c22fc5
bu6nmorexa [IOK
49 006 )
bEMbLTE https://m.edsoo.ru/1780ba5d
bu6nmmoreka [IOK
50 ObbembL T https://m.eds00.ru/078cd184
O0BeEMBI IPSIMOYTOJILHOT'O
51 mna anneneinneyz IPSIMOI IPU3MBI U bubnnorexa [JOK
P A8, 1p p https://m.edsoo.ru/7491efe0
WIAH]IPA.
O0BeEMBI IPSIMOYTOJILHOT'O
52 mna anneneinneyz PSIMOI IPU3MBI U bubmorexa HOK
P A8, P p https://m.edsoo.ru/4dffda97
HUAJTUHIPA.
Pemenne 3amau mo reme: «O0BEMBI
53 MPSIMOYTOJIBHOTO bubmmnoreka HOK
napajuiesenuIe a, IpsaMon pU3Mbl U https://m.edsoo.ru/5a827900
[ATHHIIPAY.
Pemenue 3amad mo teme: «OOBEMBI
54 MIPSAAMOYTOJIBHOTO bubmmnoreka HOK
napaieIenuIe1a, npssmMol MpU3Mbl U https://m.edsoo.ru/d3alfe30
UIHHIIPAY.
Pemenne 3ama4d no teme: «O0OBEMBI
55 MNPSIMOYTOJILHOTO MapalIeIenuIIeqa bubmmorexa TIOK
P }:r P A https://m.edsoo.ru/48db7058
MPSIMOM TIPU3MBI U ITWTHHIPAY.
Pemenne 3agay mo teme: «O0bEMBI
56 MIPSIMOYTOJILHOTO TTapajijIelIeuIIe1a bubmorexa LIOK
p }:r p A8, https://m.edso00.ru/725¢effc4
MIPSIMOU TTPU3MBI U ITATHHIPAY.
bubnunorexa LIOK
7 .
> OOLeM HAKIOHHO MPUIMEL https://m.edsoo.ru/8efbe78e
b K
58 O0beM HaKJTOHHOW MPU3MBI nbmmorexa [10

https://m.edsoo.ru/77c22fc5
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59 OO6beMbl MUpaMH/IbI, YCEUEHHOM bubnmoreka [JOK
[IMpaMHJIbl U KOHYCA. https://m.edsoo.ru/1780ba5d
O0beMbl THUPaMUIBL, YCEICHHOH MHPaMHIbI 1 Buonuorekxa HOK
60 KOHyca.
https://m.edso0.ru/078cd184
bu6nmmoreka [IOK
61 OOnem mapa u niomans cheper https://m.edsoo.ru/7491efe0
bubnuoreka [{OK
62 Onem mapa u niomans cheper https://m.edsoo.ru/4dffdad7
63 Pemenue 3amad o reme: «O0bEMBI bubnuoreka [{OK
TEI» https://m.edso0.ru/1780ba5d
64 Pemenue 3amad o reme: «O0BEMBI bubnuorexa [JOK
TeI» https://m.edso0.ru/078cd184
65 KonTponbnas padora Ne3 no Bbu6motreka [JOK
Teme: «O0BEeMBI Te» https://m.edsoo.ru/7491efe0
66 [ToBTOpEeHue, 06001IeHNE 1 bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/4dffda97
67 [ToBTOpEeHuEe, 06001IeHNE 1 1 bubnmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ec24dfc2
68 [ToBTOpEeHUEe, 06001IEHNE 1 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

MaremMaturka: areOpa 1 Hadala MaTeMaTHYCCKOTO aHaJIn3a, FTE€OMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUNYECKUE MATEPUA/bLI 419 YYUTENA

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOTO aHallu3a, FTEOMETPHUS.
['eometpusi: M34 10—11-e knaccel: 0a30BbIN U yTIyOIEHHBIN YPOBHH:
MeToauyeckue pexkomenanuu Kk yueonuky JI. C. Atanacsia, B. @. byty3osa, C.

b. Kagomuesa u np. — Mocksa: [Ipocsemenue, 2023. — 38 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/1c209e37

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

https://resh.edu.ru/

https://eqge.sdamgqia.ru/

https://fipi.ru/
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