I'ocynmapcTBeHHOE OFOKETHOE 00IIIE00pa30BATEIFHOE YUPEIKICHHE
cpennsisi o0meoOpazoBarenbHas mkoja Ne 583
[Tpumopckoro paiiona Cankrt-IlerepOypra
(I'BOY mxomna Ne 583 Ilpumopckoro paitona Cankt-IletepOypra)
197373, Cankr-llerepOypr, np. ABHaKOHCTPYKTOPOB, oM 14, aut. A
ten./dakc 395-26-52, Ten 395-26-52

PASPABOTAHA U ITPUHSATA YTBEPXK/EHA
[Tenarornueckum CoBeTom [Ipuxa3om aupekropa
I'BOY mkonst Ne 583 IIpumopckoro paiioHa I'bOY mikomsr Ne 583
Canxkr-IlerepOypra [Tpumopckoro paitona Cankt-IlerepOypra
ot 27.05.2026 IIpotokom Ne or 27.05.2026 . Ne 623 -1
15 /A.B.
YepennnueHko/
="10.
LOKYMEHT NOANKWCAH 2

YCMNEHHO KBANTM®ULUPOBAHHOW
HPMHHT CEpT“¢"Ka??EKTPOHHUH noanHcb
C yquOM MHCHUS COBGTa pOILHTeJICfI 32A6 0CD3 ABS57 C165 4333 B92D 161A 5B76
ot 27.05.2026 roga Pk e o

npoTokos Ne 6

I[MPUHSAT

¢ yuérom MHeHus1 CoBeTa 00y4aronuxcs
ot 27.05.2026 rona

npoTokoi Ne 6

PABOYASA ITPOI'PAMMA
(ID 11372708)
y4eOHbIil mpeaMeT
«I'eomeTpus» 0a30BbIii YPOBEHb
ad ysammxces 11a kiaacca
yuuteas: Cmupubix H. K.
Ha 2026-2027 y4yeOHbIii roa

Canxkr-IlerepOypr, 2026 r.



HHOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma yde6Horo kypca «I'eomerpusi» 6a30Boro ypoBHs ais oOyuaromumxcs 10 —11
KJaccoB paspaboTaHa Ha ocHOBe dDeneparbHOr0 TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
cpenHero oOmero oOpa3oBaHMs, C y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, NPEABSABIAEMBIX K
MaTeMaTH4ecKOMy OOpa30BaHHUIO, M TPAaJULIUN poccuiickoro obOpa3oBanus. Peanm3anust mporpamel
o0ecreynBaeT OBJIA/ICHUE KIIIOUEBBIMU KOMIIETCHIIMSAMH, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHS H
HENPEPHIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M I03HABATEIHHOTO
Pa3BUTHUS JTUNYHOCTH O0YJAIOIIUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTrO Kypca reéOMETpUU Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHHs 00YCIOBJICHA
MPAKTUYECKOH 3HAYUMOCTHIO METAIpPEJMETHBIX U TPEAMETHBIX Pe3yJIbTaTOB OOYYEHUS T€OMETPUU B
HANpPaBJICHUU  JIMYHOCTHOTO  pa3BUTUS  OOydarommxcs,  (GOpMHpPOBaHUS  (YHKIIMOHAIHHOMN
MaTeMaTHYECKOM TPaMOTHOCTH, M3Y4YCHHUs APYrUX yd4eOHBIX AUCIUIUIMH. Pa3Buthe y 0Oydarommxcs
MPaBUIbHBIX MPEACTABICHHA O CYIIHOCTH M TPOUCXOKICHHH TI'€OMETPUYECKUX aOCTpaKIIui,
COOTHOILICHUH PEAIbHOTO U HJCATbHOTO, XapaKTepe OTPaKCHUsS MaTEeMAaTUYEeCKON HAyKOW SIBICHUH H
MPOIIECCOB pEalbHOTO MHUpPa, MECTE€ TIEOMETPUM B CHCTEME HayK M POJM MaTeMaTHYeCKOTO
MOJICJIMPOBAHUSI B HAy4yHOM I[IO3HAHMM W B TPAKTHKE CIOCOOCTBYeT (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS yUAIUXCS, & TAKXKE KAUeCTB MBIIUICHUS, HEOOXOIUMBIX JUISl aIalTallid B COBPEMECHHOM
oOuiecTBe.

I'eomerpust siByIIETCS OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro o0Iero o0pa3oBaHus,
TaK Kak 00eCIeyrBaeT BO3MOKHOCTh M3YUYEHUS KaK JUCIUILUIMH €CTECTBCHHO-HAYYHOM HAIPaBICHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornyeckoe MbIIUICHUE, (OPMHPYEMOE MPH H3YYCHHH OOYYAIOUIMMHCS TOHITUWHBIX OCHOB
TEOMETPHH U MOCTPOCHHH IICTIOYKH JIOTUYECKUX YTBEPKIACHUN B XOJE PEIICHUS] TEOMETPUYCCKUX 3ajad,
YMEHHE BBIJBHTaTh W OMPOBEPIarh THUIOTE3bI HEMOCPEJACTBEHHO HCIIOJIB3YIOTCS TPHU PEIICHHH 3a7a4
€CTECTBEHHO-HAYYHOTO I[UKJIa, B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpUEHTHPOBATHCS B TPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJb BO BCEX 00JACTAX
JeSTEeIbHOCTH YeoBeka. OpHUeHTAIHs YeIOBEKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBUE
€ro COIMALHOTO OBITHsA, (hopMa OTPAKEHHS OKPYKAIOIIEr0 MHpPA, YCIOBHE YCIEIIHOTO MMO3HAHHS H
aKTHBHOTO TMpeoOpa3oBaHus JACHCTBUTEAbHOCTH. OrepupoBaHHe MPOCTPAHCTBEHHBIMH OOpa3amu
00bEeIUHSCT pa3Hble BUBI YICOHOW W TPYIOBOM ACATEIBHOCTH, SBJSCTCS OJHUM M3 MPO(ECCHOHATBHO
Ba)XHBIX KauyeCTB, MOJTOMY aKTyallbHa 3aJa4a (OPMHPOBAHUS y OOYYAIONIMXCS MPOCTPAHCTBECHHOTO
MBIIUIEHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIILICHHS — CYIMIECTBEHHOTO KOMITOHEHTA B MOJATOTOBKE K
MPAKTUYECKOM JEATEIIbHOCTH 110 MHOTUM HaIlpaBJICHHUSIM.

Ilenbp ocBoeHMsI mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOyYeHUS —
o0mieo0pa3oBarenbHOE U OOIIEKYIBTYPHOE pa3BUTHE OOyYaroIIMXcs uepe3 oOecredeHne BO3MOKHOCTU
MPUOOPETEHUS M HCIIOJIB30BAHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUHN M ICHCTBUM, CIICIIU(PHIHBIX
T€OMETPHH, BO3MOYKHOCTH YCIIEITHOTO MPOI0JIKEHHsT 00pa30BaHUs 110 CIIEIIHATLHOCTSIM, HE CBA3aHHBIM C
MPUKIIAHBIM UCTIOJIh30BAHUEM FCOMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeaHA3HAueHa Il OOYYAIOIIMXCS CPEIHCH
IIIKOJIBI, HE WCIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYAHEHUH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI.
Takum o6pazom, oOydaroruecss Ha 6a30BOM ypOBHE JIOJDKHBI OCBOWTH OOIIME MaTEMaTUYECKHE YMEHUS,
CBsI3aHHBIC CO CHENU(UKOI reOMETpUU U HEOOXOMMBIC JUIsl )KU3HU B COBpeMEHHOM oOriectBe. Kpome
3TOT0, OHU MMEIOT BO3MOXKHOCTh MU3YyYHTh F€OMETPHUIO 0oJjiee TIIyOOKO, €Cl B JajbHEUIIIEM BO3HUKHET
HEOOXOAUMOCTh B TEOMETPHUYCCKHUX 3HAHHSX B MPO(ECCHOHAIBHOM eI TEIHHOCTH.



JloCTHKEHHE LEeNIM OCBOCHUS MPOTrpaMMbl 00ECIEUMBAETCSl PEIIEHUEM COOTBETCTBYIOLIMX 3a7ad.
[TpuopurteTHbIMH 3amayaMu OcBOeHHsI Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SBJIIOTCSL:
¢ hopMUpOBaHHE TPEACTABICHUS O T€OMETPHHM KaK YacTH MHUPOBOHM KYIbTYPHI U OCO3HaHHUE €&
B3alMOCBSI3HU C OKPYKAIOLUM MUPOM;

¢ hopMUpOBaHHME MPEACTABICHUS O MHOTOIPAaHHHMKAX M Telax BpPALICHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, II03BOJISIIOIIMX OINUCBIBAaTh W M3Yy4aThb pa3Hble SIBJICHUS
OKpY’KaroIlero M1pa;

e hopMUpOBaHME YMEHHUS paclio3HaBaTb Ha 4YepTekax, MOJENIX U B pEaJIbHOM MHpe
MHOT'OI'PaHHUKH U TeJla BpaIlleHus;

® OBJIQJICHUE METOJIaMH pEIlEHHs 3a/ad Ha IOCTPOEHUS Ha HM300paKEHUSIX HPOCTPAHCTBEHHBIX

duryp;
¢ hOpMUpPOBAHME YMEHHUS OINEPUPOBATH OCHOBHBIMHM IOHSATHSAMU O MHOTOTPAHHUKAX M TeJsax
BpALLEHUS U UX OCHOBHBIMU CBOWCTBaMH;

® OBJIQJICHUE AJITOPUTMAMH PEIIEHUS] OCHOBHBIX THUIIOB 3aJay; (hOPMUPOBAHHE YMEHUS IPOBOJIUTH
HECJIOXKHBIE OKA3aTeNIbHbIE PACCYK/IEHUS B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3aad U 3a]a4
C MPAKTUYECKUM COJEPIKAHUEM;

® Da3BUTHE HUHTEIUIEKTYaJbHbIX W TBOPYECKUX CIIOCOOHOCTEW OO0yYaromMXcs, NO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

¢ hopmupoBaHue (PyHKIIMOHAIBHOW TPaMOTHOCTH, PEIEBAHTHON I€OMETPUH: YMEHHE PacIIO3HABATh
MIPOSIBJICHUS] TEOMETPUUYECKUX TOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B PEaTbHBIX KU3HEHHBIX
CUTyallUsX M HPU HU3YyYEHUM JPYTrUX Y4YEOHBIX NPEAMETOB, NPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMyJIUpOBaTh HUX Ha SI3bIKE I'€OMETPUM U CO3JaBaTh I'€OMETPUUYECKHE
MOJIETIM, NPUMEHATH OCBOCHHBIH TIE€OMETPUYECKMH ammapaT [uisl PpPELIeHUs IPaKTHUKO-
OpPUEHTUPOBAHHBIX 337a4, MHTEPIPETUPOBATH U OLIEHUBATD MIOJIyUEHHBIE PE3YJITATHI.

OTnu4UTEIBHOM OCOOEHHOCTBIO MPOrPaMMBbl SBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B Hayaie
€ro M3y4eHHUs 3aJlay, pellaeMblX Ha YPOBHE HHTYUTHBHOIO IIO3HaHMS, U OINpeNeNEHHBIM 00pa3oMm
OpraHu3oBaHHasl padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOTO
MBIIJIEHUS, CTUMYJIHUPYET MPOTEKAaHWE HWHTYUTUBHBIX IPOLIECCOB, MOTHUBHPYET K JalbHEHIIEMY
U3Y4YEHHUIO NPEAMETA.

[Ipennourenue oTHAETCS HATISAAHO-KOHCTPYKTUBHOMY METO/Y OOYy4eHUs, TO €CTh TEOPETUUYECKHE
3HaHHWA HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTHUECKOHN AesTenbHOCTU. Pa3Buthe
MIPOCTPAHCTBEHHBIX NMPEACTABICHUHN y ydaluxcs B Kypce CTEPEOMETPUU MPOBOIUTCS 3a CUET peIICHUs
3ajad Ha CO3JlaHME IPOCTPAHCTBEHHBIX OOpa30B M 3a/auy Ha ONEPHUPOBAHHE MHPOCTPAHCTBEHHBIMHU
obpazamu. Co3nanue oOpas3a MPOBOJUTCS C ONMOPOW Ha HArJSAHOCTb, a ONEpUpOBaHHME 00Opa3oM — B
YCIIOBUSIX OTBJICUYEHHUS OT HATJIITHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COJepKaHUSI.

OcHoBHbIE cojaeprkaTenbHble JTuHUU Kypca «l'eomerpun» B 10—11 knaccax: «MHOrorpaHHUKNY,
«I[IpssMple M mIOcKOocTH B TpocTpaHCcTBe», «Tema BpameHus», «BekTopsl MW KOOpAuHATHI B
IpocTpaHcTBe». POpMUPOBAHUE JIOTUUECKUX YMEHHMM pacIpelenseTcs He TOJNBKO IO COAEp KAaTeIbHBIM
JIUHUSAM, HO U TI0 ToJIaM 00y4YeHHsl Ha YPOBHE CPEAHET0 00IIero oopa3oBaHusl.

CopepxaHue 00pa30BaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJibTaTaM OCBOEHHUS padodyeit
IpPOrpaMMbl, paclpeneNiéHHbIM IO ToJaM OOydeHHUs, CTPYKTYpUPOBaHO TaKUM OOpa3oM, YTOObI
OBJIAJICHUE TE€OMETPUUECKHMHU TIOHATHUSAMU M HABBIKAMU OCYLIECTBJISUIOCH IIOCJIENOBATEIBbHO U
MOCTYNATeNbHO, C COOMIOJACHHEM MPUHLUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAaHUS BKJIIOYAIUChH B
OOLIYI0 CUCTEMY I'€OMETPUUYECKUX IpeACTaBlIeHUI 00ydarommxcs, pacmupsis U yriayomss e€, oOpa3ys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha n3yuenne reomerpun oTBOAMTCS 2 yaca B Henenmo B 10 kiacce u 1 yac B Henmenmo B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, OOpa3ylolue IMIMHAPUYECKOM TMOBEPXHOCTH, OCh
WIMHAPHUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromas u
0Cb; IJIOMIaAb OOKOBOI U MOJHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. B3aummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIab chepbl.

N300pakeHne Tes BpalleHnus Ha IMII0CKOCTU. Pa3BEpTka mummHApa U KOHYyca.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapajienenuneaa u ciaeActBuss u3 He€. O0béM mmnuHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYISIPHO OCH), CEYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/SIILEE Yepe3 BEPILNHY), CEUECHUs 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. ClokeHue 1 BRIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha 4ucio. Pa3nokeHume BeKkTopa 1Mo TpEM HEKOMIUTAHAPHBIM BekTopam. llpaBmio
napayenenunena. Pemenne 3aqad, CBsI3aHHBIX ¢ IPUMEHEHHEM TPABWIT JICHCTBUN C BEKTOPAMH.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a/ladyl B KOOpJAMHATaxXx. Yrol Mexay BekTopamu. CKalsgpHOe NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEIIeHNH TeOMETPUIECKUX 3a/1a.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3MIMM OO0y4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HMHCTUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHMSI, CBA3AHHOIO C MPAaKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEIIeHUN, PaCCYkKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIudyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHMS K CBOEMY 3/10POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IMuHBIM
chepam npodhecCHOHATLHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOIEN CPEIBL.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO mpeamera «MatemMaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.
1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIowe20 Mupd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Ba3oBbie JlornuecKne AeiiCTBUs:
®BBISIBIISITh M XaPAKTEPHU30BATh CYIIICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSATUI, OTHOLICHUHA MEXIy MOHATUSAMH; (HOPMYyITHUpPOBATH OIpPEIECIICHUS MOHITHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIIPHHUMATH, (OPMYJTUPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPAHTCIHHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B (aKTax,
TAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHUSAX; IpeIaraTb KPUTEPHUH JJISl BBISBICHHS
3aKOHOMEPHOCTEH M MIPOTHBOPCUHIA;
® J[eTIaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIPSMBIC
OT TMPOTHUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, MPHUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BEIOMpATh CMOCO0 pelieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOIBKO BapUaHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

baszoBbie ucciiegoBaTe/IbCKHUeE 1eHCTBUA:

® IICITOJIE30BATh  BONPOCHI  KaK  HCCIICIOBATEIBCKUN  HHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHUIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (DOPMYITHPOBATH 000OIIEHUS U BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX DPE3YyJIbTaTOB,
BBIBOZOB M 000OIIEHNI;



® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IIPOLIECCA, & TAKXKE BBIIABUIATH IPEIIIOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBISIBJIATH Ae(PULINTHI MHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX /JIs1 OTBETa Ha BONIPOC U AJIS
pelIeHNs 3a1a4H;

eBbIOMpaTh MHGOPMALMIO U3 HUCTOYHMKOB pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

® CTPYKTYpHpOBaTh  HMH(OpMAIMIO, MNPEACTAaBIATh €€ B  pasauuHblx  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUU IO CaMOCTOSTENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvhbie KOMMYHUKAmMuUGHblE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb

COYUAJIbHBIX HABLIKOE6 06)/‘{0}01/1/;”)(0}1.

O0menue:

® BOCIIpUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

®B X0/ 00CYX/IEHHS 3a[aBaTh BOIPOCH! MO CYLIECTBY OOCYXIaeMOil TeMbl, IPOOIEeMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pPEHICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapy)XMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOI Gopme hopMynupoBath
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

® [IPEJICTABIIATh PE3YIbTAThl PEUICHUs 33/a4M, SKCIIEPHUMEHTA, MCCIEIOBAaHHS, IPOCKTa;
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® IOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON W WHIWBUAYAILHOW PaOOTHI TIPH
pemeHnn y4eOHBIX 3a/1a4; MPUHAMATh 11€JIb COBMECTHOH JEesTeTbHOCTH, TUNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® y4yacCTBOBaTh B IPYNNOBBIX (GopMax palboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOJIYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pezynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

® COCTaBJIATH IUIaH, aJITOPUTM pEIISHHs 3a/1au, BBIOMpATh CII0cO0 pelIeHus ¢ yuéTom
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKaMH MTO3HABATEIbHON peduieKCuu KaKk 0CO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX MPOLIECCOB, UX PE3yJIbTATOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YIbTATA PEIICHU MAaTEMaTUYECKOH 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTb IIPH PEILIEHUH 3aa4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pE3y/lbTaTa IeMd U YCIOBUAM, OOBSICHATH TNPUYNHBI
JOCTIDKEHUSI WIIM HEINOCTHMIKECHHUSI PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

11 KUIIACC

OnepupoBaTh MOHSATHSIMH: [UIAHAPUYECKast MIOBEPXHOCTH, oOpa3syrorue
WIHHAPHYCCKON MOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHHIECKON
MOBEPXHOCTH, KOHYC; chepruiecKas TOBEPXHOCTb.

Pacro3HaBath Telsa BpaiieHus (MUIMHIP, KOHYC, cdhepa u 1miap).

OOBSACHATH CITOCOOBI MMOJTYYCHHS TEJI BPALIICHHSL.

KiaccuduimpoBars B3auMHOE pacioiiokeHUe chepbl U IIIOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOI CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMECHTA,
IIAPOBOM CJIOH, OCHOBAHKE IIAPOBOIO CJI0s, BLICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI U TUIONIAM MTOBEPXHOCTEH TE BPAIICHUS, TEOMETPUYECKUX TET C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHITUSIMH: MHOTOIPAaHHHK, BIIUCAHHBIAM B cepy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOIICHHUS MEXKIY IUIOIMAASMUA TOBEPXHOCTEH M 00bEMaMHU IMOTOOHBIX
TeJl.

N300pakaTh u3ydaeMbie (GUIYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BbIBATE HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BhINONMHATE AEHCTBHUS CI0XKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a/1al0T.

[TpuMeHSTH IPaBUIIO TApaJJICIICHIe .

OnepupoBaTh MOHATHSIMHU: JCKApTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yroj MEXKIy BEKTOPaMH, CKaIIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIEC M KOMILUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YMCIIO, YTOJd MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3agaBarh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.



[lpumeHsaTh TreoMmeTpuveckue (GakThl I PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB PCIICHHA, CCJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3aaql Ha MPUMEHCHHUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemrate 3amaunm Ha [0Ka3aTeIbCTBO MAaTEMATHUCCKHUX OTHOIICHUH M HAXOXKICHHE
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WKW aJIroOpuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUUCCKUX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M JKHU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
IMPUMCHATH HU3YUCHHBIC IIOHATUSA B nponecce IIONCKa peuICHuA MaTeMaTN4CcCKn
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJENIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH U TEOpEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM TeOMETPHUCCKIX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
1 Tena BpareHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OOBEMBI TEN 5 1 https://m.edsoo.ru/BOORVIYC9
B
3 CICTOPEL 1 KOOPANHATEL B 10 1 https://m.edsoo.ru/4ANCLAGOME
HPOCTPAHCTBE
4 Hoetopetiite, obobierie, 7 1 https://m.eds00.ru/DORV3P725
cucreMarui3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[MPOT'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

INIOYPOYHOE IIJTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

Cdepa u map: ueHTp, paauyc,
JMaMETp; TUIOIIAIb
MTOBEPXHOCTHU Chepbl
B3aumHoe pacronoxeHue
cdepbl ¥ IIIOCKOCTH;
KacareJlbHas INIOCKOCTh K
cdepe; miomanb cheps
N3o0paxxenue cdepsl, mapa
Ha iockocTH. CedeHus mapa

1 Hemena

2 Henens

3 Henmens

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edsoo0.ru/QDCF8UGXE

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
LWJIAHAPUYECKON
MMOBEPXHOCTHU, OCh
LWIAHAPUYECKON
MMOBEPXHOCTHU

LumuHIp: OCHOBAHHSA U
O0KOBast MIOBEPXHOCTb,
o0pa3yrolas 1 0Ch; MJIOIAb
OOKOBOH U MOJIHOU
MOBEPXHOCTHU

N300pakeHne HMIMHAIpPA HA
mockocty. Pazséprka
nuiuHapa. Ceuenus

4 Henend

5 Henens

6 "Henens

https://m.edso0.ru/8516BBEQ7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

UUIUHIpPA (TI0OCKOCTBIO,
napajyieabHON Uin
MEPIEeHIUKYIAPHON OCH
IUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKON ITOBEPXHOCTU

7 HeOeIs

https://m.edsoo.ru/H64QF3EGR

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yroIas U OCh;
TJI0IAIb OOKOBOM M MOJTHOM
MIOBEPXHOCTHU

8 Hemens

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
o0pa3syroliue 1 BbICOTa;
OCHOBaHMS U OOKOBas
MMOBEPXHOCTh

9 Hemens

https://m.edso0.ru/80VNITU20

10

N300pakeHne KoHyca Ha

IJTIOCKOCTH. Pa3BépTka KoHyca.

CeueHnus KoHyca
(TII0CKOCTHI0, MapalIesIbHOM
OCHOBAHHIO,  IJIOCKOCTHIO,
MIPOXOAAIICH Yepe3 BEPIINHY)

10 Hemensa

https://m.edsoo.ru/0PVICKUYU

11

12

KomOunanwms Ten BparieHus u
MHOTOTPAaHHUKOB

MHoOrorpasHHuk, OnMcCaHHbIN
0Ko0JI0 cepsl; chepa,
BIMCaHHAsi B MHOTOIPaHHUK
WJIM B TEJIO BPAILLICHUS

11 senens

12 Henensa

https://m.edso0.ru/4AVHGTY X8F

https://m.edsoo.ru/RMYY1STLP

13

ITonsatue 00 00BEME.

13 Hexensa

https://m.edsoo.ru/4CENHGLOZ



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ

OCHOBHBIE CBOUCTBA 00BEMOB
TEeN

14

15

O0BéM UIHHIIpA, KOHYCA
O0BEM mapa u Iomab
chepsl

14 uengensa

15 Henensa

https://m.edso0.ru/W8TGN5799

https://m.edso0.ru/G7TAYCMOTT

16

IlonoOHbIC TEna B
npoctpanctBe. COOTHOIICHUS
MEXy TUIOIAIIMU
MMOBEPXHOCTEH, 00bEMaMH
MOIOOHBIX TeJl

16 Hemensa

https://m.edso0.ru/4NO4FYUU X

17

KonTponbHas padora no
temaM "Tena Bpamenus" u
"O6bemsl Ten"

17 uenensa

https://m.edsoo.ru/KCOMHJI5SWW

18

19

20

Bexrtop Ha mmockocty U B
MPOCTPAHCTBE

CnoxxeHue 1 BbIYUTaHUE
BEKTOpPOB

YMHOKEHUE BEKTOpa Ha
YUCIIO0

18 Hemensa

19 Henensa

20 Henensa

https://m.edsoo0.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pasnosxxenne BekTopa 1o TpéM
HCKOMINIAaHApPHBIM BEKTOpPaM.
[IpaBuno napamnenenumnena

Pemenue 3amau, cBI3aHHBIX C
MPUMEHEHNUEM TIPABUI
JEWCTBUI C BEKTOpaMHU
KoopannatHo-BeKTOpHBII
METOJI [IPU PELIEHUH
reOMETPUYECKUX 3a]1a4

21 menens

22 Henensa

23 Henensa

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z27U



https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

25

IIpssMmoyronbHas cucrema
KOOPJHMHAT B MPOCTPAHCTRE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4uu B
KOOpJHMHATAX

VYrois Mexay BEKTOpaMH.
CkansipHO€E IIpOU3BEIEHUE
BEKTOPOB

24 uenens

25 uenensd

https://m.edso0.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

30

Beluncnenue yrios Mexy
MIPSMBIMU U TUIOCKOCTSMHU

KonTponbHas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEMBI Kypca TNIaHUMETPUH

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEMBI Kypca TNITaHUMETPUH

[ToBTOpenue, 0600mEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.
3aauyn MIaHUMETPUU U
METOJIbI UX PELICHUS

26 uenens

27 uenensd

28 Henensa

29 Henensa

30 Hexensa

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edso0.ru/16 ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600mEeHNEe U
cucTeMaTu3als 3HaHUH.
3aza4yu MIIaHUMETPUU U
METOJIbI UX PEIICHUS

31 wenensa

https://m.edsoo.ru/FG4PJN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUH.

32 1 32 wenens | https://m.edsoo.ru/ZY6BYLY7W
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yoline
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHITUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble (GUIYpbl OT PYKH U C MPUMEHEHHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00bEMHBIX (UTYp: BHUJA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
BpalICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MIPEJICTaBICHHYI Ha
yepTekax U pUCyHKax
6.12 [TpumensTh reomeTpuyecKkue (QaxKThl AJSl PEHICHUs] CTEPEOMETPUUECKUX




3aaa4, HOpcArnojiararommux HCECKOJIbLKO IMIAaroB peUICHUA, CCIIM YCIIOBUSA

MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BrImoHATE l[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, O6T>$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0J1aaroT
[TprMeHSTh MpaBUIIO HapalIeIICIHIIe A IIPU CII0KCHHH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC IMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

6.18

6.19

6.20

Haxoauth cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXy BEKTOpaMHM, CKaJIipHOE MPOU3BEJCHNE, PAaCKIIaAbIBaTh BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

38.,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT
Pemats HpOCTCfII.HH@ reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemarr 3agaun Ha J0Ka3aTENbLCTBO MaTEMaTHUYECKUX OTHOIIICHUH |
HaXOXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,

IMPUMCHAA HU3BECTHBIC METOABI npu pEeUICHUA CTaHJApPTHBIX

MAaTEMATUYCCKHUX 3aJa4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

6.23

IIpuBOAUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PAaCIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

IIpuMeHATh TOJIy4EHHBIE 3HAHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb M3Y4YCHHBIE IIOHATUSA B IIpoLiECcCe
MOMCKA pELIEeHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyallud Ha SA3BIKE N€OMETPHUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMCTPHUICCKUX BEJINYHNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

11 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6

['eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolfe HUINHAPUIECKONH MOBEPXHOCTH, OCh
UATUHIPUYECKOW moBepxHOCTH. LMiMHIp: OoCHOBaHWS W OOKOBasi MOBEPXHOCTb,

oOpa3yromas 1 0Ch, TUIONIab OOKOBOW 1 TOJIHON TTOBEPXHOCTH

6.2

6.3

Konundeckast TOBEpXHOCTh, 00pa3yIoIie KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplInHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TOJTHONW MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

Cdepa u map: neHrp, paauyc, JuamerTp, Iomaab MoBepxHocTu cdepol. Banmuoe

pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIomaib

cepsl

6.4

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca

6.5

KomOuHanmu Tten BpalieHWs W MHOTOTPAaHHUKOB. MHOTOTpPAHHUK, ONMCAHHBIHN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAsA B MHOT'OI'PAaHHHK, WJIK TCJIO BpalllCHUA

6.6

6.7

6.8

6.9

6.10

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO Tapaijienenunena M cieactus u3 He€. OObEM UMIMHIpA,

konyca. O0bEM 1mapa u mionaab chepsl

HOI[O6HLI€ TCII1a B MMPOCTPAHCTBE. CoorHomeHus MCXKOY miomaasamMu

MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuenns ONUIMHApA (napannenLHo U TCPHCHIAUKYIISIPHO OCI/I), CCUCHUS KOHYCa

(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUEeHUs 1apa

Bextop Ha miockoctd W B mpocTpaHcTBe. ClIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €

IMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

HpﬁMoyr OJIbHagd CHUCTEMAa KOOpAWHAT B TIIPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁH.IPIC 3aa4yu B KOOpAWHaTax. Yron MCKAY BCKTOpaMHU. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB. Brrancnenue YrJI0B MEXAY HNPAMBIMU M ILNIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FTEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (POPMYITHPOBKU; IPUMEHSAThH UX; YMEHUE (POPMYIUPOBATh
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
MPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKICHUS TMPU PEIICHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHE
ONEpUPOBATH MOHATHUSMHU: MHOKECTBO, MOJMHOXECTBO, OINEpaIuu Hajl
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJIs OIMCAHMS PEATIbHBIX TIPOIIECCOB U SBJICHUHN U TIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
OTepupoBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, LHUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaThb W OIHKCHIBaTh rpadpl pa3IMIHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LEJIBIM MOKa3aTeIeM, KOPeHb HaTypalbHOW CTENEHH, CTEIEHb
C paluOHAJIbHBIM  IIOKAa3aTelieM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlMOHAIBHOE YHCIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENbHBIX UYHCEI; YMEHHE HCIIOJIb30BaTh
IPU3HAKN JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™M EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUI M MpeoOpa3oBaHUS BBIPAKEHUN CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpPOOHO-paIlOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUAMU: I1OCIENOBATEIbHOCTD,

apudmMeTnIecKas mporpeccus, reoMeTpruUecKast nporpeccus,




OCCKOHEYHO yOBIBaOIIasi TreoMETpHYecKass TPOrPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apumeTuyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU:. PALUOHAJIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaHLHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HENpepbIBHAs (PYHKIIMS, aCUMITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEAEHMS, YACTHOIO H
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; yMEHHWE HaxXOIUTh MPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIUIL;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTErpaiga; nNpuBOAWUTH IMPUMEPBI MAaTEMATHYCCKOTIO MOJCIIMPOBAHUA C

NoMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUroHomerpudyeckue (QyHKuMu, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPU PEIICHUU 3a]ad U3 APYTUX Y4YEOHBIX NMPEIMETOB M
3a7a4 U3 peabHON JKU3HU; BBIpAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTbh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHME YMCIOBOrO Habopa; yMEHHE W3BIIEKAaTh,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA peallbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIYYafHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE ONEPHUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieeHuil i
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroil,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOIIET0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKaA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYyCa, Il1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHUs KOHYCa M LUJIUHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YMEHHUE MPOBOAUTH KiIacCUPUKAUUIO QUryp Mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Ms, MMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU PEUICHUU 3a]a4 M3 APYTUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3Y4YCHHBbIC (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMUbBI, IPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb CQephl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
npeIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCHUIMCKOM W  MHUPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Kon

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yucel

19 Panyonanenple  yucna. OOBIKHOBEHHbIE U JE€CATUYHbBIE JpOOH, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenensb ¢ niensIM nokaszareneM. CTeneHb ¢ palMoOHaIbHBIM MoKaszaresieM. CBoiicTBa
- CTETICHU

. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnynble U HATypaIbHBIC JTOTapHUPMBI

HevictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM

1.8 [IpeoOpazoBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMuUIecKre HEpaBEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl

3 OyHKIMH U TpaduKu




OyHKU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHelie 1 HeuéTHBIe PyHKIMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. Haumbonblnee W HauMeHbIlee 3HAYCHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IelbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPapUKU
36 Touku pa3peiBa. AcumnTorel TpadukoB Gynknuii. CBolicTBa  (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
[TpumeHeHne MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOONbIIero ¥ HaUMEHBIIET0 3HA4YeHUs (PyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HajJ MHOXKecTBaMH. JnarpamMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

MaremaTnka: anarebpa M HayaJo MaTeMaTH4eCKOro aHamusa, reomerpus. ['eomerpus 10-11 xmacc:
JILA.Atanacsin, B.®.byry3os, C.B.Kanomies u ap.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

Maremaruka s nocrynawomux B BY3wr: yue6 mocooue/U.dD.Illapeirun,-6-¢ m3nanue, CTEPUOTHII.-
M.:JIpoda, 2006,-479

Coopauk 3amay mo reomerpuu, 5000 3amau c orBeramu/WN.®d.Ilaperun, P.K. T'opmunr, - M.;000
“UznarensctBo Actpens”,2001 1. -400 c, u.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[l ®oxkcdopa: [Ipemnaraer Kypesl o yriyOoJaeHHON MaTeMaTHKE U MOATOTOBKE K OJIMMIINAAaM. 3aHATHS
BenyT npenogasareny u3 MOTH, 4ro rapaHTUpyeT BBICOKMI YPOBEHB CIIOKHOCTH.

(1 InternetUrok: Obmmpnas 6a3a BUJEOYPOKOB U KOHCIEKTOB o TemMaM 10 kiiacca, BKIIIOYAst pa3/esibl
MOBBIIECHHON CIOXHOCTU. OTIUYHBIN GopmaT, 4TOOBI pa300paThCsi B TPYTHOM TEME CAaMOCTOSTEIBHO.

() AdKnacc: CepBUC C TEOPETUYECKMMHU MaTepUalaMH M COTHAMHM TPEHMPOBOUYHBIX 3aJaHUM C
aBTOMATHUYECKOM MPOBEPKOI U pa300poM OLIHOOK.

(1 Letovo.Online: Ilporpamma, crenuaiu3upyroImascs Ha YriyOJIEHHOM HW3yYEHUH TOYHBIX HAyK,
KITyOHBIX (hopMaTax ¥ MOJATOTOBKE K CIOKHBIM SK3aMEHaM.

() OwnnaiiH-mikona 1: Coxep:kXUT IOJHOLEHHBIE TEOPETHUUYECKHUE MaTepHalibl, BUJCOYPOKH U TECTHI,

BbIcTpoeHHbIE T0 PI'OC.

IIpuMepHBIe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora no reme «llnauuap, KoHyc U map»
Bapuanm 1

*1. Paanyc ocHOBaHMS IUIMHAPA PaBEH 5 cm, a BBICOTA UIWHIpPA paBHa 6 cm. HaliauTe miomanb
CEYEHMs], MPOBEICHHOT O MapaJIeIbHO OCH LHMUJIUMHAPA HAa PACCTOSAHHUM 4 CM OT HEe.

+2. Paguyc ocHOBaHuUs KOHYyca paBeH 3 m, a BbicoTa 4 m. Halinure 00pa3yromlyro 1 mIomaas 0CEBOTO
CEUCHHS.

3. Pamwmyc mapa pasen /7 cm. HaliguTe muiomaas cedeHus mapa, yJaleHHOro OT ero 1eHTpa Ha 15 cm.
KonrtpoabHnas padora «O6beMbl TEJD)
Bapuanm 1
1. OOGpa3yromas konyca paBHa 60 cu, Beicota 30 cm. Haiinute 006EM KoHycCa.

*2. OcHOBaHME MPAMOii TIPH3MBI — IPAMOYTOJBHBINA TPEYTONBHHK C KATETOM 6 CM H OCTPHIM yriom 45°,
O6beM npusMbl paeH 108 cym®. Haiinure miommas MOIHON TOBEPXHOCTH MPU3MBL.

3. OceBbIM CEUCHHEM LWIUHJPA ABISETCS KBaApaT, TUaroHalb KOTOPOTrO paBHA 8\/5 cm. Haitnure
00beM IIMINH/pA.

KonTtpouabHnas padora «BekTopbl. MeToa KOOPpAMHAT B IPOCTPAHCTBE»

Bapuanm 1


https://foxford.ru/catalog/courses/matematika/10-klass?srsltid=AfmBOopv2SrZJbWUjcZ_Zq6AslP0qZySErkbXBUvMHydsxvhflx7AF4w
https://interneturok.ru/h/biblioteka/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://letovo.online/advancedMathematicsClubs
https://onlineschool-1.ru/encyclopedia/10-klass/algebra/

. Haiinure xoopauHaThl BEKTOpaA N?; ,ecomu  A(5; -1, 3), B(2; -2; 4).
. Hanbr Bektopwl ¢ {3; 1; -2} u ¢ {1; 4; -3}. Haiigute ‘2;—2‘.

. Haiinute yron mexnay npsimeimu AB u CD,

ecmn A(3; -1, 3), B(3,; -2; 2), C(2; 2; 3) u D(1; 2; 2).
. Bepumnsl A ABC umetor koopaunatel: A(-2; 0; 1), B(-1; 2; 3 ), C( 8, -4; 9 ). Haiigute KoopaAnHATHI
BEKTOpa BM , eciim BM — menmnana AABC.

. JlaHBI BEKTOPBI @, 6 U C , IPUYEM:

a=6i -8k, |¢|=1, ¢{4;1,m}, (a%6)=60".

a) a-6; 0)3HaueHue m, pu KOTopoM a L ¢ .
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