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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma npeamera «Marematuka» 6a30Boro ypoBHs Juist oOydatommxcs 10 —
11 xnaccoB paspaboraHa Ha ocHOBe DelepaabHOr0 I'OCYAAPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IOPEIbABISEMbIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, U TPAaJULMUNA POCCUHCKOT0 0Opa3oBaHMUS.
Peanuzanus  mporpaMMbl  o0ecnieuMBaeT — OBJAJEHHUE  KIIOUEBBIMM  KOMIETEHLHSMH,
COCTABJIAIOLIMMHM OCHOBY JUIsl CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYJIBTYPHOT'0, TUYHOCTHOTO U [TO3HABATEJILHOTO PAa3BUTHS JIMYHOCTH 00yUYarOIIUXCS.

B mporpamme yureHsl uaen U nosnoxeHus KoHuenuuu pa3BUTHS MaTeMaTHYECKOIo
obpazoBanusi B Poccuiickoit @Pepepauun. B CcOOTBETCTBMM ¢ Ha3BaHUEM KOHIEMIIUH,
MaTeMaTH4ecKoe 00pa3oBaHME JOJDKHO, B YACTHOCTH, NPEIOCTABIISATh KaXKI0MY 00yJaromemMycs
BO3MOXKHOCTb JOCTH)KEHUS YPOBHS MaTeMaTHUYECKUX 3HAHUU, HEOOXOAUMOIO JUIsl JajibHeen
yCIIEIIHOM JXKu3HM B oOmiecTBe. MIMEHHO Ha pelleHue 3TOH 3ajauyM HalellieHa Mporpamma Io
MaTemMaThke 0a30BOro ypOBHSI.

B snoxy undposoii Tpanchopmaru Beex chep 4eaoBedecKol AeATeIbHOCTH HEBO3ZMOXKHO
cTaTh 00Opa30BaHHBIM COBPEMEHHBIM Y€JIOBEKOM 0€3 0a30BOI MaTeMaTU4eCKON MOITOTOBKHU. Y Ke
B LIKOJIE MaTeMaTHKa CIYXHUT ONOPHBIM IPEIMETOM ISl U3y4eHHUs CMEXHBIX JUCLHUIUIMH, a B
YKU3HH TIOCJIE IIKOJIBI peaJbHONH HEOOXOAMMOCTBIO CTAHOBUTCS HETPEPHIBHOE 00pa3oBaHUE, YTO
TpeOyeT TMOJHOLIEHHOW ©0a30Boil 001e00pa3oBaTeIbHOM MOATOTOBKM, B TOM 4YHCIE U
MaTeMaTU4ecKoil. DTo O0YyCJIOBIEHO TEM, YTO B HAlllM JHU PACTET YHUCIO CIELUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHbIM NPUMEHEHHUEM MaTeMaTUKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, 1 B TEXHOJOTHUECKUX 00IacTAX, M 1aXKe B TyMaHUTapHBIX cepax. Takum oOpazom, Kpyr
o0yyaromuxcsi, JUisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUUMMBIM IPEIMETOM, CYILIECTBEHHO
pacmumpsiercs.

[TpakTHyeckas Moje3HOCTh MaTeMaTHKU OOYCIIOBJIEHA TeM, 4TO €€ MPEIMETOM SIBISIOTCS
(dyHIaMeHTallbHbIE CTPYKTYpPBHI HAIllero MHUpa: MPOCTPAHCTBEHHbIE (DOPMBI M KOJUYECTBEHHBIE
OTHOWLIEHHsI OT MNPOCTEHIIMX, YCBAaUBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOAUMBIX I Pa3BUTHSI HAyYHBIX U TEXHOJOTMYECKUX Hjed. be3 KOHKpeTHBIX
MaTEMAaTUYECKUX 3HAHMW 3aTPYJAHEHO NMOHMMAaHMWE MPUHIMUIIOB YCTPOWCTBA M HUCIOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M MHTEpHpeTanusi pa3sHOOOpa3HON COlLUalIbHOMH,
HKOHOMHMUYECKOW, MOTUTHYECKON HMH(popMauu, Manod3(deKTuBHa MOBCETHEBHAS MPaKTHUECKast
JesTeNIbHOCTh. KakoMy dYeloBeKy B CBOEH JKHM3HM MPUXOJIUTCS BBIMOJIHATH JAOCTATOYHO
CJIOKHBIE pacuéThl U COCTABIATh HECIOXHBIE ANTOPUTMbI, HAXOJUTh HY)XHbIE (QOPMYNbI U
IPUMEHSTh UX, BIAJAETh MPAKTUYECKUMHU MPUEMaMH T€OMETPUUECKUX U3MEPEHUI U IOCTPOEHUH,
YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUy TaOJIUL], 1UarpamMm 1 rpauKoB, XKHUTh B YCIOBUSIX
HeomnpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIM XapaKTep ClydallHbIX COOBITHH.

OnHOBPEMEHHO € paclIupeHueM cdep MpUMEHEHHsI MaTeMaTHKU B COBPEMEHHOM 001I1eCTBE
BcE€ Oosiee BaXHbIM CTAHOBHUTCS MaTEeMaTHUYECKUH CTHJIb MBIIUICHUS, MPOSBISIOLIUNACT B
ONpeAcIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mmporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILIUICHUS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIYKIUS U ACTyKIuS,
0o0o0mIeHne W KOHKPETH3alMsi, aHalu3 M CHHTEe3, Kiaccu(uKaluuss W cHcTeMaTH3alus,
abctparupoBanre M aHajorusi. OOBEKTHl MaTeMaTUYECKUX YMO3aKJIIOUEHHUH, MpaBuia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusl (OpMyIHpOBaTh, OOOCHOBBIBaTh M JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOE MBIIUICHHE. MareMaTuke NpUHAAJISKUT Beaylmas poib B  (GOpPMHUPOBAHUM
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIIEHUS! 1 BOCIIUTAHUHM YMEHHI eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBbIE. B mporecce penieHus
3aJja4 — OCHOBHOM y4eOHOI 1eTEbHOCTH Ha ypOoKax MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKaAs U
NPUKJIAJHAS CTOPOHBI MBIIIJICHHUS.
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OOyyenne MaTemMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOy4alOlUUXCsS TOYHYIO,
palMOHATBHYIO U HH(POPMATUBHYIO PEeUb, YMEHUE OTOMpPATh HanOOJIee MOAXOISIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, TpapUuecKue CpeAcTBa Ui BBIPAKEHUS CYKIEGHUH M HAIJBSIIHOTO MX
IIPEJICTaBICHMUS.

HeoOxoauMbpiM KOMIIOHEHTOM OOIIE KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBISETCS
oOuiee 3HaKOMCTBO C METO/JAMU NO3HAHUS JIEHCTBUTEIBHOCTH, IIPEJICTABICHUE O IMPEAMETE U
METOJI¢ MaTeMaTHKH, €ro OTIMYUS OT METOJOB €CTECTBEHHBIX M T'YMaHUTapHBIX HayK, 00
OCOOEHHOCTSX NMPUMEHEHMS] MAaTEMAaTUKU JUIsl PEIICHUs HAayYHbIX U NPUKIAAHBIX 3aAad. Takum
o0pa3om, MaTemMaTHueckoe o0pa3oBaHHe BHOCUT CBOM BKIIaJl B ((OpMUPOBaHHE OOIIEH KyIbTYpPbI
YeJI0BEKa.

W3ydeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa, IOHUMAHHUIO
KpPacoThl M M3AILIECTBA MAaTEeMaTHYECKUX DPACCYXICHUH, BOCHPUATHIO T€OMETPHUECKUX (Popm,
YCBOEHUIO UJIEU CUMMETPHUH.

[TpuopureTHbIMH TensiMU 00y4eHusi marematnke B 10—11 kmaccax Ha 6a30BOM ypoOBHE
SABJISIOTCA:

dbopMUpOBaHHE  LEHTPAIbHBIX  MAaTeMaTH4YECKMX  HOHATUH  (YMCIO,  BEIMYMHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpOSATHOCTh, (YHKIHs), 00ecrneunBarOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

MOJIBeJICHUE OOYYaroIMXCs Ha JOCTYITHOM JJii HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKHd M OKPY)KAIOLIero MUpa, TOHUMAaHWE MAaTEMAaTHKH KaK 4YacTh OOMIeH KyJIbTYpPbI
YeJI0BEUECTBA;

pa3BUTHE  WHTEIUIEKTYaJbHBIX W TBOPYECKMX  CIIOCOOHOCTEH  OOydYarommxcs,
MIO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBILIJICHUS, HUHTEpEca
K U3Y4YEHUIO MAaTEMaTHKU;

¢dopmupoBaHre (QYyHKIMOHAIBLHON MaTeMaTHYeCKOW IPaMOTHOCTU: YMEHHUS PAacHO3HABATh
MaTeMaTUYeCKHE acTIeKThl B pEaJIbHbIX )KU3HEHHbBIX CUTYAlUAX U IPU U3YUEHHUH APYTUX YUEOHBIX
IPEMETOB, IMPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh MX Ha S3bIKE
MaTeMaTUKH U CO37aBaThb MAaTEMaTH4YECKHE MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTUUYEeCKUI
anmnapar Uil pelleHUs NPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPIPETUPOBAaTh U OLIEHUBATH
MOJIy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHHMSIMU cojiepkaHusi matemMaTuku B 10—11 kmaccax sBisitores: «Hucna u
BbIUKCIIEHUS», «Anredpa» («Anredpanyeckue BBIPaKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Havana wmarematnueckoro asamusza», «l'eomerpusi» («I'eomerpuyeckue QUIypsl U HX
CBOMCTBa», «M3MepeHne reoMeTpuuecKnux BeTUduH»), «BeposTHOCTh U cratuctukay. J[aHHbIe
JMHUN Pa3BUBAIOTCS MapajuIebHO, KaX/Jasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OIHAKO He
HE3aBHCUMO OJIHAa OT JAPYroi, a B TECHOM KOHTAaKTe€ W B3auMojAeucTBUH. Kpome 3Toro, ux
O0BbEeMHACT JIOTMYECKash COCTAaBIAIONIAs, TPAAULMOHHO TpHUCYIIas MaTeMaTuke U
IIPOHU3BIBAIOIIAS BCE MaTEMaTHUECKUE KYpChI U coiepKaTenibHble TUHUN. CHopMyTMpOBaHHOE B
@I'OC COO TtpeboBaHME «BIaIEHUE METOJAMU JI0KA3aTeNbCTB, AlTOPUTMAMH PELIeHHs 3ajad,
yMeHHe (OpPMYIUPOBATH OIpPENEICHHs,, aKCUOMbI U TEOpPEMBbl, NPUMEHATh HX, IPOBOAUTH
JIOKa3aTeIbHbIE PACCYKACHUS B XOJI€ PELICHUS 33/1a4» OTHOCUTCS KO BCEM YU4eOHBIM Kypcam, a
dbopMupOBaHUE JIOTMUECKUX YMEHUH pacIpenessieTcsl Mo BCEM rojaM OOy4YeHHs Ha YpOBHE
CpeaHero o0mniero 0opa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO marematuka sBisieTCs 0Os3aTeNIbHBIM NPEAMETOM Ha
JTAHHOM YpoBHEe oOpa3oBaHus. [Iporpammoii mo maremaTHke NpeayCcMaTpHBAeTCs H3yueHHe
yaeOHoro mpeamera «MaTemaTHka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa W Havaia
MaTEMaTUYECKOTro aHanu3a», «l'eomerpus», «BeposATHOCT M craTUCTHKa». DOpMHUpOBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBISIETCA Ha MPOTSKEHUH BCeX JIeT 0OyueHUsl Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus, a JEMEHTHI JIOTUKH BKIIIOYAIOTCS B COZEpKaHHE BCEX HA3BAaHHBIX BBIIIE
y4eOHBIX KYpCOB.
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OOmee 4KCI0 YacoB, PEKOMEHIIOBAHHBIX ISl M3ydeHUs: marematuku, — 340 4acoB: B
10 kmacce — 170 gacos (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIO).

['eomerpus
BaxxHocTh ydeOHOro Kypca T€OMETPUHM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs

00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOy4arOIIUXCs, (OPMHPOBAHUS
(GYHKIIMOHATBPHOW MAaTEMaTHYEeCKOH TPAaMOTHOCTH, HM3Y4YCHHS APYTrUX YYEeOHBIX IUCIMILIUH.
PazButne y oOydaromuxcsi NMPaBHJIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIMA, COOTHOIICHUH PEATbHOTO W HJCAILHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOLECCOB PEAIbHOTO MUPa, MECTE T€OMETPHH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOT0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIMXCSI, a TaKXKe KavyecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl QIalTAllAH B COBPEMEHHOM OOIIECTBE.

['eomerpust sIBJISETCS OJHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHMs, TaKk Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHIUIAH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (popMuUpyemMoe MpU H3YYECHUU OOYYAIOUIUMHUCS TMOHATHUHHBIX
OCHOB T'EOMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYCCKUX YTBEPXKICHUI B XOJIe pEIICHUS
TEOMETPHYSCKHUX 3a/lad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCTIOJIB3YIOTCSL TIPU PEIICHUM 3a7ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH M3 Kypca
buzuku.

YMeHHe OpUCHTUPOBATHCS B IPOCTPAHCTBE UTPACT CYHMIECTBEHHYIO POJIb BO BCEX 001aCTIX
JESTSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M IMPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO
MTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEANHSIET pa3HbIe BUbI yYEOHON U TPYTOBO NEATEIHHOCTH,
SBIIICTCS OJHWM U3 TPO(ECCHOHATHLHO BaXXHBIX KAauecTB, ITO3TOMY aKTyallbHA 3ajada
dbopMupoBaHUs y 00yUaIONUXCS TPOCTPAHCTBEHHOTO MBIIIIJICHHS KaK Pa3HOBUAHOCTH 00pa3HOTO
MBINUICHASI — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYECKOW JIEATEIHHOCTH I10
MHOTHM HalpaBJICHUSM.

[lens ocBoeHUst mporpaMmbl yueOHOTo Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00y4deHUS
— oOmieoOpazoBarenbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOydarommxcs depe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W WCIIOIH30BAHUS CHCTEMATHYCCKHX TEOMETPUUYCCKUX 3HAHUUA U
JIeicTBUi, cien(pUUHBIX TEOMETPUU, BOSMOKHOCTH YCIIEITHOTO MPOIOJDKEHUST 00pa3oBaHUs 1O
CICIIHATEHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM UCIIOIH30BAaHUEM IEOMETPHH.

[{enb ocBoeHUS MporpaMMbl yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00y4YECHHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 00ecreueHue
BO3MOXXHOCTH TPUOOPETEHUS U HCIOIH30BAHUSI CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHHUHA U
JEHCTBUH, cieU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCITEIITHOTO IMPOJIOJDKEHUS 00pa3oBaHUs 110
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[TpropHUTETHBIME 33/1a9aMH OCBOCHHUS ydeOHOTO Kypca «[ 'eoMeTprm» Ha 6a30BOM ypOBHE B
10-11 knaccax SIBISIIOTCS:

—(hopMHUPOBaHHE TIPEJICTABICHHS O TEOMETPUH KaK YaCTH MUPOBOH KYJIbTYpPhl U OCO3HAHUE

€€ B3aMMOCBSI3H C OKPYKAOIIUM MUPOM;

—(hopMUpOBaHNE IPEICTABICHNUS O MHOTOIPAaHHUKAX U TeJIaX BPALEHUS KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJISAIOIUX ONUCHIBATh U U3Y4aTh PA3HBIC SIBICHUS OKPYKAIOLIErO
MUDA;

—(opMHpOBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEXkax, MOJENSAX M B pEATbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPALLECHNUS,



YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

—OBJIQZICHME METOJlaMH  pEeUIeHHs 3aJady Ha [OCTPOCHHMS Ha  HM300pakKeHMSIX
MPOCTPAHCTBEHHBIX (DUTYD;

—hopMUpOBaHNE YMEHUS ONIEPUPOBATH OCHOBHBIMU IMOHATHSMHU O MHOTOTPAHHUKAX U TeJIax
BpalllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

—OBJIaJICHHE aJTOPUTMAMU DPELICHHS OCHOBHBIX THIIOB 3a/a4; (OPMHUPOBAHUE YMEHHS
IIPOBOAMTH HECIIOXKHBIE J0KA3aTEJIbHbIE PACCYX ACHHUS B XOJI€ PELICHHUS CTEPEOMETPHUUYECKUX
3a/1a4 U 3a/1a4 ¢ IPaKTUUYECKUM COAEPIKAHUEM;

—pa3BUTHE  HUHTEIUJICKTyaJlbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  0Oydarommxcs,
MO03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

—¢opMupoBaHre (QYHKIHMOHAIBHONH TI'PAMOTHOCTH, DPEJIEBAHTHOM TE€OMETpUU: YMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B PeaibHBIX
JKU3HEHHBIX CUTyallUsIX W TpU H3YYEHUM JIPYrUX Y4YEOHBIX MPEAMETOB, MPOSBIICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHPOBATh MX Ha S3bIKE T€OMETPUU M CO37aBaTh
FEOMETPUUECKUE MOJIETH, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKUN ammapar i pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [1OJTYYEHHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaAMMBI SIBJISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayajie ero U3yuyeHus 3a/ay, peliaeMbIX Ha YPOBHE MHTYUTHUBHOIO IO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM opraHuzoBaHHas pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U
IPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKaHHE MHTYUTHUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaTbHEHIIEMY U3YUECHUIO MPEAMETA.

[Ipenmourenue oOTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JESATENILHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCA 3a CUET pELIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajady Ha
ONEepUpPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUEHHUS OT HAIISITHOCTH, MBICJIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 Kkmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpalieHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». PDOPMUPOBAHNE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COZEp)KaTeNbHbIM JIMHUSIM, HO M MO rojaM oOOydeHHs Ha YpPOBHE CpEIHEero oOIlero
oOpazoBaHuUs.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4yToObl ~ OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM M HABBIKAMH  OCYIIECTBIISIOCH
MOCIEZI0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronuxcs,
pacmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YYHEBHOM IIJIAHE

Ha yueGnsIit kypc «I'eomerpusi» otBoautcs 102 yueOnpix yaca: B 10 kimacce — 68 gacos
(2 yaca B Henenmo), B 11 kimacce — 34 vaca (1 yac B Hefieio0).
— 10 xnacc — 68 gacos (ayauropHas padoTa - 34 yaca, camocTosTenpHas padora — 34

Yaca), U3 HUX Ha KOHTPOJIbHBIE pabOTHI (TECTUpOBaHuUE) - HE Ooiee 6 4acos,;
— 11 knacc — 34 vaca (aynutopHas padota - 34 yaca), U3 HUX Ha KOHTPOJIbHBIE pabOThI
(TectupoBaHue) - He O6oyee 3 Jyacos.
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COJAEP)KAHUE YYEBHOI'O ITIPEJMETA

10 KUIACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MPOCTpaHCTBO. [loHsaTHEe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapaJUICIbHbIE U
cKpemuBamomuecss npsmsle. llapainensHOCT NpPAMBIX M INIOCKOCTENM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IUIOCKOCTEH:  mapajulelbHble  IUIOCKOCTH;  CBOWMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimume nmpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

[lepneHquKyISIpPHOCTD NPSMOU U IIJIOCKOCTH: IEPIEHAUKYJISIPHBIE ITPSMBIE B IPOCTPAHCTBE,
IpsAMBIE MapaJUICNIbHBIE W INEPHNEHIAUKYJSIPHBIE K INIOCKOCTH, NPU3HAK INEPIEHIUKYISIPHOCTH
IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHAUKYIISIPHON IIJIOCKOCTHU. YTIIbI B IPOCTPAHCTBE:!
YIrOoa MEXAY IPSMON M IUIOCKOCTBIO; ABYI'PAHHBIM yroOJI, JUHEHHBIM yroyl JIBYI'PaHHOIO YIJIA.
[lepieHuKYIIAp U HAaKJIIOHHBIE: PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IUIOCKOCTH, TPOEKIHA (PUTYpBl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IJIOCKOCTEH: MpH3HAK
NEPIEHIUKYIIPHOCTHU ABYX IUIOCKOCTel. Teopema o TpéX NepneHIuKyIsapax.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTbl MHOIOIDAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHY; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusMa; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsIMOYTOJBHBIN Napajuienenunes U ero cpoucrsa. Ilupamuaa: N-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJbI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIbHAs
NUpaMK/JIa; IpaBUjIbHAas TPEYToJIbHASI TUPAaMKJIa U IPaBUIIbHBIN TeTpasap; Ky0. [IpeacraBinenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Mpu3Mbl U MUPAMUBL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MHPSIMOM, IMIOCKOCTH.
DNEMEHTH CUMMETPUH B TUpaMuJax, Napauleenue1ax, IpaBUIbHBIX MHOTOTPaHHHUKAX.

Borunicnenue 3eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHaiu, yriel. [lnomans 60okoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJIOIIA{b OCHOBAaHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpusmbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPAMHUJIBL, TEOPEMA O TUTOMIAIU Yceu€HHOU mupamuabl. [Torstre 06 00béme. OOBEM MupamMuIsbl,
IIPU3MBI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAAIMU IOBEPXHOCTEN,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus

[{wmHapuyeckass MOBEPXHOCTb, OOpa3yloIlyMe IMIMHIPUYECKOW TMOBEPXHOCTH, OCh
WIMHpUYECKOl nmoBepxHocTu. L{ummuap: ocHOBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromias 1
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXxHOCTb, 0Opa3yrolue KOHMYECKONW MOBEPXHOCTH, OCh M BEpIIUHA
KOHMUYEeCKoW moBepxHOcTH. KoHyc: ocHOBaHME M BepuIMHA, oOpa3yroomas W OCh; IJIOMIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylollMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa m map: neHrp, paguyc, OUaMmeTp; IUIOIIAJb MOBEPXHOCTH cdepbl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJIOCKOCTU. Pa3BépTka MIIMHApa U KOHYCA.
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KomOunanmuu Ten BpalieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OMHUCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBOicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
IIPSIMOYTOJIBHOT'O IapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuuapa, konyca. O0bEM mmapa
U TUIOIIA b Chephl.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMHU IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust 1mwMHApa (MAapajUIeIbHO M NEPIEHAUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha muiockocTu U B pocTpaHcTBe. CI0KEeHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPABIII JCHCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHatel Bektopa. Ilpocreimme
3aJaud B KOOpIWMHATaX. Yroia Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTepU3YIOTCS:

I'paxnaHckoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU OO0ydYarIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IMaTpuoTHyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOI TPaXk1aHCKON HIEHTUYHOCTH, YBAXKEHHUS K TIPOIIIIOMY H
HAaCTOAIICMY pOCCHﬁCKOfI MaTEMAaTUKH, ICHHOCTHBIM OTHOIIICHUEM K JOCTHXXCHUAM pOCCI/II\/'ICKI/IX
MaTEeMaTUKOB M POCCHICKOM MaTeMaTH4eCcKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JAOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTHAX, cpepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAaHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa;, c(hopMHpOBAaHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTYIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOWYHBOTO OYyIYIIETO.

JcTeTnyecKoe BOCIUTAHME:

ACTETUYECKUM  OTHOIIEHHWEM K MHpPY, BKJIIOYas OCTETHKY  MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pPaCCYKICHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

®Du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTEMaTHUECKHE 3HAHUS B UHTEPECax 3J0POBOTO
u Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cCOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3nuecKas aKTHBHOCTS);
q)HSI/I‘IeCKOFO COBCPUICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OS)IOpOBHTCJ'IBHOﬁ
HEATCIBbHOCTBIO.

TpynoBoe BociMTaHue:
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TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOWS; MHTEPECOM K Pa3IUYHBIM
cdepam mpohecCHOHATBEHON JIeATENIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOp Oymymiel nmpodeccuu M peain30BhIBATH COOCTBEHHBIE
JKU3HEHHbIC IUJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHIO H
caM000pa30BaHMIO HA MTPOTSHKEHNUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY yYYacTHIO B PELICHUH
NPAaKTUYECKHX 3a/1a4 MATeMaTHYEeCKO HAalPaBJICHHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYyJIbTYpbl, MOHMMAaHHEM BIHUSHHUS COLMAIBHO-
SKOHOMUYECKUX TIPOIECCOB HAa COCTOSIHWE IPHUPOAHOW M COIHMAIBHOW Cpelbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpUEHTalued Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWW Ul PEUICHUs 33/1a4 B 00JAaCTH OKPY)KAIOIIEH Cpenbl, IIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEACTBUH JUISI OKPY>KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLIECTBCHHOW MPAKTHKH, TIOHUMAaHUEM MaTEMaTHYECKOW HAayKH Kak cepbl
YeJIOBEUECKON JEATENbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUMMOCTH ISl PAa3BUTHUS [IMBHUIIN3AINH;
OBJIaJICHHEM S3BIKOM MaTEMaTHKH 1 MaTeMaTHYECKOH KyIbTypOl Kak CPEeJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOCKTHYIO U MCCIEI0BATENBCKYIO IEATEIIbHOCTh MHIUBUIYAIHHO
U B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenmeTHbIe Pe3yabTaThl OCBOCHHUS IPOrpaMMbI Y4eOHOTo npeamera «MaremaTiuka
XapaKTePU3YIOTCS OBJIA/ICHUEM YHUBEPCAIbHBIMUA HO3HABAMENbHBIMU OeliCBUAMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUGHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU  PecyISsMUEHbIMU
oeticmeusMu.

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00yyarowuxcs (oceoenue mMemooo8 NOZHAHUA OKPYICAIOue20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHull pabomams ¢ uH@opmayueti).

Ba3oBble 1oruveckue aeicTBUA:

—~BBIBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHBbIE NPHU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHWH MEXAYy MOHATUAMH; (OPMYIUPOBATH ONPENEICHUS  TOHSITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBI MpPU3HAK KJIACCH(PUKAIMK, OCHOBAaHUS Ui 000OLIeHHs U
CpaBHEHWUsI, KPUTEPUH ITPOBOIMMOTO aHAIN3a;

—BOCHPUHUMATh, (OPMYIHUPOBaTh M IMPEeoOpa3OBHIBATh CYXKJIEHUS: YTBEPAUTENIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

—BBIABJIAITh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuus B (akrax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX; TpeaiaraTb KPUTEPUW JUISL  BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

—JIeNaTh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

—TIPOBOANTH CAMOCTOSATENHHO JOKA3aTEIhCTBA MATEMATHICCKUX YTBEPIKICHHUH (TTPSIMbIEC
OT TPOTUBHOIO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

—BBIOMpaTh CMOCOO pelleHus Yy4eOHOM 3ajaud (CpaBHMBAaTh HECKOJBKO BapHaHTOB
pemieHns, BHIOMpATh HaWOOJee MOMXOMSIIMA ¢ YYETOM CaMOCTOSTENFHO —BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eicTBUS:

~HCII0JIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKHI HHCTPYMEHT IO3HAHU; (POpMYIHUpPOBATh
BOIIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEYHE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dopMupoBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;
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—TpPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEJAOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

—CaMOCTOSTENLHO (POPMYIUPOBATH OOOOIICHUS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJAOB U
000011IEHHI;

—IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PatGora ¢ undopmaunmeii:

~BBIBIIATH JIeUIUTH MHOOPMAINH, JAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M JUIS
pelleHus 3a1a4u;

—BBIOMpATh HMHPOPMALMIO W3 HCTOYHUKOB PA3MUYHBIX THUIOB, AHAJIW3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH HH(POPMALMIO pPA3TUYHBIX BHIOB U  GopM
NPECTaBIICHHUS;

—CTPYKTYypUpOBaTh  UHGOpMAIUIO, TMPEACTaBIATh €€ B  pasnuyHbiX  (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

—OLIGHWBAaTh HAAEKHOCTh HMHGPOPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHbBIE OelcmEUsl, 00ecnequsaom coopmMuposaHHoCcmy
COYUANBHBIX HABLIKOB 00YYATOUWUXCA.

Oo0wmenne:

—BOCHPHUHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSIMH W IIETSIMH
OOIIeHMs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IMOSICHEHUS 10 X0y PEIICHUS 3a/1a4ui, KOMMEHTHPOBATh OJTYYCHHBIN PE3yIbTaT;

—B X0Je 00CY)XJIEHMs 3a/1aBaTh BOMNPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMbl, MPOOIEMBI,
pemaemMoi 3a1a4n, BBICKAa3bIBaTh WJICH, HAIIEJICHHBIE Ha IMOWCK PEIIEHHS; COIOCTABISATh CBOM
CYXJIEHUS C CYXXACHUSAMH JPYrUX YYaCTHUKOB JWanora, oOHapyKuBaTh pa3iMyhe U CXOJICTBO
TIO3HIINI; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

—~TPEACTaBIATh PEe3yJAbTaThl PELICHUs 3a7ayd, HKCIEPUMEHTA, HCCIEAOBAaHUS, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YYETOM 3a]ja4 IPE3EHTAlMU U 0COOEHHOCTEN
ayJIUTOPHUH.

CotpyanunuecrBo:

—~TOHUMATh ¥ UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHAWBUIYAIBbHON paboThl mpH
pemeHnr y4eOHBIX 3aja4, MPHHUMATh LEIh COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOJICH;

~Yy4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYyXkJIeHUsl, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE); BBITIOHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJICHAMHU KOMAaHJbl; OIICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKaMHU B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmeust, obecneuugarom Qopmuposanue cmulci08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

—COCTaBIISITh TUIaH, AITOPUTM pPEIISHUs 3a7add, BBIOMpATh CIOCOO PEHmICHHS C YIETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:

—BJIaJIeTh HaBBIKAMU NTO3HABATEIHHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN
U MBICIUTENbHBIX MPOIIECCOB, HUX PpE3ylbTaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yabTaTa PEUIeHNUs: MaTeMaTHUECKON 3a/1auu;
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—TpPEeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NpPU PEIICHUU 33Ja4d, BHOCHUTD
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

—OILICHUBAaTh COOTBETCTBHE pe3yjibTaTa II€IM M YCIOBHUSAM, OOBSCHATh TMPUYHHBI
JOCTHKEHUS WM HEIOCTHIKEHUS PEe3yIbTaTOB JEeSATEIIbHOCTH, HAXOAUTh OMIUOKY, TaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

OnepupoBath MOHATHUAMH: TOUYKA, MPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX MPU PEIICHUH F€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSAMHU: TAPAIICIBHOCTh U MEPHEHIAUKYISIPHOCTH MPSIMBIX U
IJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNE MPSMBIX M IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPAHHBI yroji, TpaHU JBYTPaHHOTO yria, pebdpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMTYKJIBII MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BH/bl MHOTOIPAHHUKOB (MHUpaMHAa; MpU3Ma, MPIMOYTOIbHBIH
napajuiejenumnes, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  Kjiaccuukaiuu
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOIPAHHHMKHW; TPaBUJIbHBIE MHOTOTPAaHHUKH, TMpSAMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh NOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH MPUHITUITBI TOCTPOEHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.

CTpouTh CEYeHHS MHOTOTPAHHHUKOB METOJOM CJIEOB, BBIOJHATH (BRIHOCHBIE) TIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3agaun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3aM Win alropuTMam,
MPUMEHSS U3BECTHBIE AaHAIUTHYECKUE METOAbl MPU PELICHUU CTaHAAPTHBIX MaTeMAaTUYECKHX
3a/1a4 Ha BBIYHMCIICHUE PACCTOSIHUN MEXAY ABYMsS TOUYKAMHU, OT TOYKH JIO MPSMOM, OT TOUKHU JO
MJIOCKOCTH, MEK/Iy CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemats 3agaun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3aM Win alropuTMam,
MPUMEHSS U3BECTHBbIE AHAIUTHYECKHUE METObl MPH PEIICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX
33/1ad HAa BBIUMUCIEHUE YIJIOB MEXIY CKPEIIUBAIONIUMUCA TMPSIMBIMH, MEXIy TMPSIMON U
MJIOCKOCTBIO, MEXAY MIOCKOCTSIMH, ABYTPAaHHBIX YIJIOB.

Beraucisite 00bEMBI U TUIOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
npuUMeHeHHeM (GOpMYIT; BBIYUCIATH COOTHOIICHHS MEXK Y IIOMIAAsIMU MTOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMH: CHUMMETPUS B TIPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTh
CUMMETPHUH; IEHTP, OCh U TJIOCKOCTH CUMMETPHUH (PUTYPHI.

W3Brekatb, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHUX (PUTypax, MPEJACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensTh reoMmeTpudeckue GakThl OIS PEIIeHUS CTEPEOMETPUUYECKUX  3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHHs, €CIU YCIOBUS NMPUMEHEHHS 3aJaHbl B SIBHOMN
dopme.

[IpuMeHATh MpOCTEHIIHEe MPOTPaMMHBIE CPEIICTBA M DJIECKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoauTh, mpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE U KU3HHU,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MOMyYEeHHBbIE 3HAHUS HAa MPaKTUKE: aHAIM3UPOBATH pPEalbHBIE CUTYyallUd U
OPUMEHSTh HM3yYEHHBIE TOHATHUA B  MPOLECCe TMOMCKAa pElIeHUs  MaTeMaTU4YeCKH
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c(hopMyIHpPOBAHHOW NPOOIEMbI, MOAEIUPOBATh pPEAIbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENU C HCIOJIb30BAaHHEM TI'€OMETPUUYECKUX TOHSATHH U TEOpeM,
anmnapara ajireOpbl; peniaTh IpakTUYECKUE 3aauil, CBA3aHHbIE C HAXOKACHUEM IeOMEeTPUYECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh MOHATUSMH: HWIHHAPUIECKAsi TOBEPXHOCTh, 00pa3yIoIIHe HIINHAPHIECKON
IOBEPXHOCTH; LWIMHJP; KOHUYECKas IMOBEPXHOCTb, OOpa3yrolie KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

PacniozHaBaTh Tena BpaweHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOKH CErMEHT, OCHOBAHWE CETMEHTA, BBHICOTA CETMEHTA;
II1apOBOi1 CJI0HM, OCHOBAaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Boraucnare 00bEMBI B IIONIAIM TTOBEPXHOCTEH TEN BpAIEHUs,, TECOMETPUUYECKUX TEJ C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHSATHAMH: MHOTOTPAaHHHMK, BIIMCAaHHBIA B chepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs! B MHOTOTPAHHUK WJIM TEJIO BpaICHUs.

BbIUuciaTh COOTHOIIEHUS] MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh H3ydyaeMble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX OO0BEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

M3BnekaTb, MHTEPIPETUPOBATh U MPe0OpPa30oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MpencTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE EHCTBUS CTI0KEHUS BEKTOPOB, BEIMUTAHUS BEKTOPOB 1 YMHOXKEHHSI BEKTOPA HA
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHM 00J1aJat0T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBl KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXKIy BEKTOpaMH, CKaIIPHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxomute cymMMy BEKTOPOB M IIPOHM3BEICHUE BEKTOpA HA YMCIIO, YTOJ MEXIY BEKTOPaMHU,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAbIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reomerpuueckue (akThl Ui pPELIEHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIarafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NMPHMEHEHHS 3aJaHbl B SBHOU
dopme.

Pemrate mpocreiimme reoMmeTpuveckre 3a1a4n Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemrate 3amaum Ha /IOKA3aTENBCTBO MAaTEeMATHYECKHX OTHONICHWHA W HAXOXKICHHE
reOMETPUYECKUX BEJIIMYMH MO 00pas3laM MM aJrOpUTMaM, MPUMEHsSI U3BECTHBIE METOIBI MPH
PELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsATh TpOCTEHIIME NPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoANTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh pPEAbHbIE CUTYallUd U
OPUMEHATh  M3Y4YEHHblE IOHATHUA B  IpolLecCe IOMCKA  pEIIeHUs  MaTeMaTHYeCKH
c(OpMyIHPOBAHHOW NPOOIEMbl, MOAEIUPOBATh pPEAIbHbIE CUTYyallUd HA S3bIKE TI'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENU C HMCIOJIb30BAaHUEM T€OMETPUYECKUX TOHSATHH U TEOpeM,
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alrrapara anre6p1>1; pelaTh MPAKTUYCCKUEC 3aaa4u, CBA3aHHBIC C HAXOXKICHUEM I'€COMETPUUCCKHUX
BCJIIMYHH.
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MeTtoss! 1 GOpPMBI OpraHU3allN O0yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst

Bseneunue B
CTEPEOMETPHUIO

10

1

AKTYyaIu3upoBaTh (PaKThl U METOABI INITAHUMETPUH, PEIIEBAHTHEIE TEME.

IMoxyuyaTs mpeacraBieHus 0 NPOCTPAHCTBEHHBIX (HUTYpax, pa3oMpaTh NpOCTeHIIe
MpaBHiIa U300pakeHus 3TUX QUTyp.

M3006pakaTh NpsMYIO U TNIOCKOCTh Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHUKH, TUPAMUY, KyO, HA3bIBaTh UX JIEMEHTHI.

Jles1iaTh PUCYHOK Ky0a, TMPaMuU/Ibl, HAXOJUTh OMIMOKH B HEBEPHBIX M300paKECHUSX.
3HAKOMUTBCS C CEYCHUSIMH, C METOJIOM CJIEJIOB; UCIOIB30BATh JJISl IOCTPOCHUS CCUCHHS
METOJI CJIE/IOB, KPATKO 3alUCHIBATH IIard IIOCTPOCHUS CEYCHUSL.

Pacno3naBaTh BUJ] CEUCHHUS U OTHOIICHUH, B KOTOPHIX CEUEHHE NeNUT pedpa Kyoa,
HaXOJAUTh IJIOLIA/(b CEUCHHUS.

Hcnonb3oBaTh nogo0ue Mpy peIIeHnH! 33/1a4 Ha TOCTPOCHUE CCUCHUH.
3HAKOMHUTBCS C AKCHOMAaTHYECKUM MOCTPOCHUEM CTEPEOMETPHH, C AKCHOMaMHU
CTEPEOMETPHUH U CIEICTBUSIMH U3 HUX.

HNnnocTpupoBaTh aKCHOMBI PUCYHKAMU M IIPUMEPAMHU U3 OKpY’Karolield 00CTaHOBKU

[Ipsimble M TUIOCKOCTH
B IIPOCTPAHCTBE.
ITapamiensHOCTD
MPSIMBIX U IJIOCKOCTEN

12

AKTYaIu3upoBaTh (PaKThl U METOABI INITAHUMETPUH, PEJIEBAHTHBIE TEME, TPOBOIUTD
AQHAJIOTHUH.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIONOKEHHS IBYX MPSMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA IIPUMEPAX.

/laBaTh onpejaeeHre CKPEIIMBAIONINXCS MPAMBIX, (OPMYTUPOBATh MPU3HAK
CKPEIIMBAIOIINXCS NPSAMbIX U IPUMEHATh €r0 IpU PEeLeHUH 3a/1a4.

Pacno3naBath npusMy, Ha3bIBaTh €€ JIEMEHTHI.

CTpouThb ceueHust Ipru3Mbl Ha TOTOBBIX YepTexKax.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI B3AUMHOTO PACHOJIOKEHUS MIPSIMOI U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOIINE PUMEPHI U3 PEATTBHON KU3HH.
JlaBaTh onpeeneHre napauieaIbHOCTH IPSIMON U INIOCKOCTH.
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No HaunmenoBanue KonnuecTBo yacon
/1 pa3esioB U TeM Beero| k I
OHTp- || 11paKT- Mertosst 1 GOpMBI OpraHU3alliU 00yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst
IPOTrPaMMBbI bIe Kiie

paboTHI | pabOTHI

D®opMyIMPOBATH IPU3HAK MTAPAJUIETBHOCTU MPAMOU U TIIOCKOCTH, YTBEPKIAEHUE O MIPSIMOU
MepecevyeHms ABYX IIIOCKOCTEH, MPOXOAAUINX Yepe3 NapajlyiebHbIe PSIMBbIE.

PemaTthb npakTuyeckue 3a/1a4yu Ha IOCTPOEHNUE CEYCHUH MHOTOTPAHHUKA.

OO0BACHATH CTyyau B3aUMHOT'O PACOJIOKEHUS TNIOCKOCTEH.

JdaBaThb onpenesieHUE NapauiebHbIX INIOCKOCTEN; MPUBOJAUTH IPUMEPHI U3 PEATIbHOM
KU3HU U OKPY>Kaloleil 00CTaHOBKH, UJUTIOCTPUPYIOLIUE MapalIeIbHOCTh TNIOCKOCTEH.
Hcnonb30BaTh NpHU3HAK NAPALUICIIBHOCTH ABYX INIOCKOCTEN, CBOMCTBA MAapalIeIbHbBIX
IJIOCKOCTEH MpU PEIICHUH 33]a4 Ha IOCTPOCHHUE.

OO0BbACHATH, YTO HA3BIBACTCS MaPAJIICIBHBIM MPOSKTUPOBAHUEM U KAaK BBITIOJHACTCS
MPOEKTUPOBaHKE (PUTYP HA MITOCKOCTb.

H300paxkarh B napaieabHON MPOEKIMH pa3IMUHbIe FEOMETPUUECKUE (PUTYPBI.
MoaeanpoBaTh peaibHble CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh TOCTPOECHHBIE
MOJIEJIN C UCTIOIH30BAaHUEM F€OMETPUUECKUX TMOHSATHMN.

Hcnoab30BaTh IpH peLICHUH 33124 Ha IOCTPOCHUE CEUEHUN MOHATHE MMAPaIETbHOCTH,
MPU3HAKU U CBOMCTBA MapaJUieIbHBIX MPSMBIX Ha IMIIOCKOCTH

3 |[epnenauxymnspHocTs || 12 1 AKTyaJu3upoBaTh (HaKThl U1 METO/IbI TUIAHUMETPUH, PETIEBAHTHBIE TEME, IPOBOIUTD
MPSAMBIX U IJIOCKOCTEN aHaJIOTUU.

OO0BACHATH, KaKO! yrojl Ha3bIBaeTCs YIJIOM MEXy NepeceKarolUMHUCS MPSMBIMHU,
CKPELIUBAIOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE.

/laBaTh onpeaejieHHe NEPIICHIUKYISIPHBIX MPSAMBIX U NIPSIMOM, NEPIEHIUKYIIIPHON K
IIJIOCKOCTH.

HaxoauTthb yriibl MeXIy CKpeIIMBaOIIMMHUCA MIPSIMBIMU B KyO€ U TUpaMHU/IE.

IIpuBoAUTH NpUMePHI U3 PEATHHOMN KU3HU U OKpY’Kalollel 00CTaHOBKH,
WJUTFOCTPUPYIOLINE MEPIEHIUKYISIPHOCTD MPSMBIX B IPOCTPAHCTBE U NEPHEHANKYIIPHOCTh
MIPSIMOM K IIJIOCKOCTH.

@®opMyJMPOBATH [TPU3HAK NEPIIEHAUKYISIPHOCTH NMPSAMOU U IIJIOCKOCTH, IPUMEHSTh €T0 Ha
MPAKTHUKE: OOBSICHATH NEPIEHINKYISIPHOCTD pedpa KyOa U TuaroHaiu ero rpaHu, KOTopas
€ro He CO/ICPIKUT, HaXOJUTh JUIMHY IaroHaiu Kyoa.
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Mertosst 1 GOpMBI OpraHU3alliU 00yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst

BBI4HCAATE BBICOTY IIPABUJIBHOM TPEYTOJIBbHON U IIPAaBUIIbHOM YETHIPEXYTOJIbHOU IMUPAMMUJL
1o JuytiHaM peoep.

Pemiate 33124y Ha BBIYMCIICHUS, CBA3aHHBIE C IIEPIIEHIUKYISIPHOCTBIO IIPSIMON U
IUIOCKOCTH, C UCIOJIb30BAaHUEM IIPU PELICHUN TUIAHUMETPUUECKUX (PAKTOB U METO/I0B.
OO0BSACHATH, YTO HA3BIBAIOT MEPIEHANKYIIPOM M HAKIIOHHOW U3 TOYKH K INIOCKOCTH;
IIPOEKIMEN HAaKJIIOHHOM Ha MJIOCKOCTb.

OOBSACHATSH, YTO HA3bIBAETCS PACCTOSHUEM: OT TOUKHU JI0 IJIOCKOCTH; MEXTY
[apaJuIeJIbHBIMU IIJIOCKOCTAMU; MEXY NPSAMOM U MapaJUIeIbHOMN €l MII0CKOCTBIO; MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH.

HaxoauThb 3Tu paccTosiHUS B IPOCTHIX CIIydasix B KyOe, mUpamujie, mpusme.
MoaeanpoBaTh peaibHble CUTYalluy Ha S3BIKE T€OMETPUH, UCCIIE0BATh IIOCTPOCHHBIE
MOZEJIH C UCIIOIb30BAHUEM I€OMETPUUECKUX IIOHATHMN.

Hcnonb3oBaTh npu pelieHNH 3a/1a4 Ha MOCTpOoeHHe ceueHui Teopemy [Iudaropa,
CBOMCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB

VYTiel MEXAY
HIPSIMBIMH U
IJI0CKOCTSAMU

10

AKTYaJIu3upoBaTh (HaKThl U METObI TUIAHUMETPUHU, PETIEBAHTHBIEC TEME, TPOBOIUTH
AHAJIOTHH.

JlaBaTh onpeneeHne yriia MeX,y NpsSMOM U MIOCKOCTBIO, (POPMYIHPOBATH TEOPEMY O
TpEX NEepIEeHAUKYIsApax U OOpaTHYIO K HE.

Haxoautpb yrona Mexay npsiMoi U IIOCKOCTbIO B MHOTOIPAHHUKE, PACCTOSHUE OT TOYKH /10
MIPSIMOM Ha TUIOCKOCTH, UCIIOJIB3Ys TEOPEMY O TPEX MEPIEHIUKYIApax.

[IpoBOoAUTH Ha UepTEXE MEPIIEHIUKYISP: U3 TOUKU Ha MPSIMYI0; U3 TOUKU Ha TIOCKOCTb.
JlaBaTh omnpeneneHue ABYTPAHHOTO yIila M €r0 DJIEMEHTOB.

OOBSCHATH PAaBEHCTBO BCEX JIMHEHHBIX YTIIOB ABYTPAHHOTO YTIIA.

HaxoauTtp Ha yepTexe IByrpaHHBIN yroil Ipu pedpe nupaMuibl, IPU3MBbI,
napajieJenumnesa.

JlaBaTh onpe/ejieHHe yriia MEKY TUIOCKOCTSIMH.

JlaBaTh onpenesieHue 1 (OPpMYyJTUPOBATH NPU3HAK B3aMMHO NEPHEHAUKYIISIPHBIX
TIIOCKOCTEH.
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Ne HanmenoBanne KommyectBo yacos
/1 pa3esioB U TeM Beero|| Konrp- | Tpaxr- M 5 X 5
o p Orp AMMEI e e €TOObI 1 (l)OpMLI OpraHusanuu o y‘IeHI/IH. ApaKTEPUCTUKA ACATCIBHOCTHU O yqaloumxc;{
paboTHI | pabOTHI

HaxoauTthb yriibl MeXIy TUIOCKOCTSMU B KyOe U mupaMuze.
Hcnoab30BaTh Npu pelICHUH 3a]1a4 OCHOBHBIE TEOPEMBI U METO/IbI TUTAHUMETPUH.
MoaeanpoBaTh peajibHbIC CUTYaIlUU Ha SI3bIKE T€OMETPHUH, HCCJIeA0BATH TOCTPOSHHBIE
MOJIEJIU C UCTIOJIb30BAHUEM T€OMETPUYECKUX MOHITUH.
Hcnoab30BaTh 1py pelieHUH 3a71a4 Ha IIOCTPOCHUE CEUEHUN COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

5 |[MHororpaHHUKHU 11 1 AKTYyaJIu3upoBaTh (HaKThl 1 METO/bI INIAHUMETPUH, PETICBAaHTHBIC TEME, IPOBOIUTH

AHAJIOTHH.

/laBaTh onpeaesieHHe napasuielieluIe1a, pAco3HaBaTh €ro BUbl U U3y4aTh CBOMCTBA
[laBaTh onpeneneHue nupamMuasl, paclio3HaBaTh BUIbI IUpamMul, GopMyJIHpPOBATH
cBolicTBa p&dep, rpaHel U BHICOTHI ITPABUILHON TUPAMHUIBI.

Haxoautp 1uiomnaap mojgHoW 1 00KOBOW MOBEPXHOCTH MTUPAMUJIBI.

JlaBaTh onpeaejieHHe YCEYEHHOM MUPAMUIBI, HA3bIBATh €€ IIEMEHTBI.
@opMyJaMPOBATH TEOPEMY O IUIOMIAU OOKOBON MOBEPXHOCTH MPABUIILHON YCEUEHHOM
MUPaAMU/IBI.

Pemiath 3a1a4n Ha BBIYMCIIEHUE, CBA3aHHBIE C TIMPAMUJAaMU, a TAKXKE 3aJ1a4d Ha
IMOCTPOEHUE CEUCHHU.

[laBaTh onpeaejieHHe IPU3MBbI, PaClIO3HABATH BBl IPU3M, H300paKaTh IIPU3MbI HA
4yepTrexe.

Haxoautp 1uiomnaap moJHOM Wik O0KOBOM MOBEPXHOCTH MPU3MBI.

H3yuats cooTHOMIeHHs Ditnepa s uncia pédep, rpaHeli U BepIIMH MHOTOTPAaHHHKA.
HN3y4aTh BBl TPaBUIBHBIX MHOTOTPAHHUKOB, MX Ha3BaAHUS U KOJIMYECTBO T'PAHEH
HN3y4yaTh CUMMETPHUIO MHOTOTPAaHHUKOB.

O0BACHATH, KAKHE TOYKU HA3bIBAOTCS CUMMETPUYHBIMU OTHOCUTENIBHO TAHHOW TOYKH,
MPSAMOM WM TUIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OCBIO WJIH IJIIOCKOCTHIO CUMMETPUU
¢buryps.

IIpuBOANTH MPUMeEPHI CHMMETPUUHBIX (DUTYDP B apXUTEKTYPE, TEXHUKE, PUPOJIE.
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Mertosst 1 GOpMBI OpraHU3alliU 00yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst

MOI[eJ'II/Ip()BaTL PCAJIbHBIC CUTYyallUU HaA A3BIKC T'COMETPHUH, UCCICIOBATH TOCTPOCHHLIC
MOJCIIN C UCITIOJIb30BAHUEM I'€COMETPUUCCKHUX HOHHTHﬁ, HCIIOJIB30BAaThb HO,Z[O6I/IC
MHOI'OIrpaHHUKOB

6 ||O0BEMEL
MHOT'OIPaHHHKOB

AKTYaIu3upoBaTh (aKTbl U METOABI INITAHUMETPUH, PEIIEBAHTHEIC TEME.

OO0BACHATH, KaK NU3MEPAIOTC 00bEMBI TEJI, MPOBOJIS AaHAJIIOTUIO ¢ U3MEPEHUEM IUIOIAAeH
MHOT'OYTI'OJIbHUKOB.

®opMy. IHpPOBATH OCHOBHbIE CBOIICTBA 0OBEMOB.

H3yuarsb, BBIBOAMTH (popMyJIbl 00bEMA IPSIMOYTOJILHOTO NapajlieenuIea, IpU3Mbl U
MUPaMUIbIL.

BoruncasaTe 00bEM IpU3MBI U TUPAMUIBI IO UX 3JIEMEHTAM.

IIpuMeHsATH 00BEM JUISl pELICHUs CTEPEOMETPUUECKUX 3a/1a4 U JJIS1 HAXOXKICHUS
reOMETPUYECKUX BEJINYHH.

MopenupoBaTh peajabHble CUTYalluu Ha SA3bIKE T€OMETPHUH, UCCIIEI0BATh IIOCTPOEHHBIE
MO/JIETH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATHI

7 |[[loBTOpEHME: ceueHus,
pAcCTOSIHUS U YTJIbI

CTpouTh ceueHne MHOTOIPAaHHHUKA METOJ/IOM CJIEJIOB.

JlaBaTh onpesieNieHHe pacCTOSHUS MEXAY pUrypamH.

HaxoauTthb paccTossHME MKy MapalJIeNbHBIMU MIOCKOCTSIMH, MEXK/1Y INIOCKOCTHIO U
MapajuIeNIbHON el IPSIMOM, MEKY CKPELIMBAIOIIMMHUCS TPSIMBIMH.

CTpouTh JIMHENHHBIN yroJl ABYTPAHHOTO YIJIa HA YEPTEKe MHOTOTPaHHHUKA U HAXOJUTh €T
BEIINYHHY.

HaxoauTthb yriiel MeX1y MIOCKOCTSIMU B MHOTOTPaHHUKAX

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68
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11 KJIACC
No HaunmenoBanue KonnuecTBo yacon
/1 pa3esioB U TeM Beero| k -
OHTp- || 11paKT- MerTtoss! 1 GOpPMBI OpraHU3alN O0yUeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCsI
MPOTPaMMBbI
bIe KHe
paboTHI | pabOTHI
1 ||Tena Bpamenus 12 1 AKTYaIu3upoBaTh (PaKTbl U METOBI INITAHUMETPUH, PEJIEBAHTHBIE TEME, NPOBOAUTH

aHaJIOTUU.
JlaBaTh onpejaeneHus cQepsl U mapa, ux MeHTpa, paanyca, JuaMeTpa.

OnpeneasTs chepy Kak GuUrypy BpalieHus OKPYKHOCTH.

HcceaenoBarh B3aMHOE pacIioyioskeHue c(hephl U IUIOCKOCTH, IBYX cdep, HILTIOCTPUPOBaTh
3TO HA YEPTEXAX U PUCYHKaX.

@ opMyIHPOBATH OTIPENICIICHUE KAacaTeIIbHOM IIIOCKOCTH K cepe, CBOMCTBO U MPHU3HAK
KacaTeJIbHOW IJIOCKOCTH.

3HAKOMMTBCS C T€O0JIE3MUYECKUMU JTMHUSMU Ha chepe

OO0BsAICHATSH, YTO HA3BIBAIOT LIWJIMHAPOM, Ha3bIBAaTh €0 DJIEMEHTHI.

N3yuarhb, 00bACHATD, KaK NOJYYUTh LWIKHAP TyTEM BpallleHUs PSIMOYTOJIbHHKA.
BbiBoAUTB, HCNO/IB30BATH (OPMYIIBI JUI BEIYUCIIEHUS IJI0A 11 OOKOBOM MOBEPXHOCTH
LUAJIMHIPA.

H3yuarts, pacno3HaBaTh pa3BepTKY LUWIMHAPA.

M300paxarh WINHID U €r0 CEYEHUS INIOCKOCThIO, MPOXO/SIIEH Yepes3 ero och,
NapajuIeIbHOM WU NEPIEHANKYIISIPHON OCH.

Haxoaurs ruioniaam 3TUX CEYEHUM.

MoaempoBaTh peaibHbIe CUTYallUU Ha A3BbIKE T€OMETPUH, UCCIIEI0BATh ITIOCTPOECHHBIE
MOJEJIH C UCIIOIb30BAHUEM I€OMETPUYECKUX MOHATHM.

OO0BSAICHATH, KaKOE TEJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €T0 dJIEMEHTHI.
N3yuarhb, 00bACHATD, KaK IOJYYUTh KOHYC ITyTEM BpalllEHUs IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

M300paxkarh KOHYC U €70 CEUEHUS TUIOCKOCTHIO, IPOXOIAIIEHN Yepe3 0Ch, U MIIOCKOCTHIO,
MEPIEHUKYISIPHON K OCH.

H3yuarts, pacno3HaBaTh pa3BEPTKY KOHYCA.

BoiBoauTh, HCNO0JB30BATH (YOPMYIIBI JIJIsI BBIYUCIICHUS IJI0M[aA1 OOKOBOM OBEPXHOCTH
KOHYCa.
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MeTtoss! 1 GOpMBI OpraHU3alN O0yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00yIarOIINXCst

HaxoauTthb miomanay ceueHuil, IpoxoIlIuX Yepe3 BEPIINHY KOHYCa WIN
MEPIECHIUKYISPHBIX €r0 OCH.

OO0BSACHATH, KaKOE TEJIO Ha3bIBAETCS YCEUEHHBIM KOHYCOM.

N3y4arhb, 00bACHATD, KaK €0 MOJYYUTh IIYTEM BPALLEHUS IPAMOYTOJbHOM TpaneyHy.
BbIBOAUTH, NPUMEHATH POPMYITY JUTSI BRIYMCICHUS TUIOMAAN OOKOBOH TTOBEPXHOCTH
YCEUEHHOI0 KOHYCA.

AKTYyaau3upoBaTh (aKThl U METOBI INITAHUMETPUH, PEIIEBAHTHEBIE TEME, TPOBOIUTH
AQHAJIOTUH.

Pemath crepeomerpuueckue 3a1a4u, CBSI3aHHBIE C TeJIaMU BPALLEHUS, IOCTPOESHUEM
CEUeHMH TeJ BpalleHUs, C KOMOMHALMSAMHU TeJl BPALEHUs] U MHOIOI'PaHHUKOB Ha HaX0XJIEHHE
rE€OMETPUYECKUX BEJIINYMH.

Hcnoab30BaTh MpH peLIEHUN CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETpHUECKue (PaKkThl U
METO/IbI 33/1a4i Ha BHIYMCIIEHUE U JI0KA3aTEIbCTBO.

MopenupoBaTh peajabHble CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOCHHBIE
MOJIETIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI

OO0BEMBI TEN

AKTyaJu3upoBaTh (HaKThl 1 METO/IbI TUIAHUMETPUH, PETICBAHTHBIE TEME, IPOBOIUTD
aHaJIOTUU.

BoiBoauTB, HCN0JB30BATH (OPMYJIBI 00BEMOB: TPU3MBIL, IWINHIPA, TUPAMUJIBL, KOHYCA;
YCEUEHHOU NMUPAMHUJIBI U YCEYEHHOTO KOHYCA.

PemaTh cTepeomeTpuueckue 3a1a4u, CBsI3aHHbIE C BEIUMCICHUEM 00BEMOB.
DopMyJIMPOBATh OIPEIEICHUE IIIAPOBOIO CErMEHTA, LIAPOBOIr0 CJIOS, IAPOBOIO CEKTOPA.
I[IpumensaTs GopMysIbl A1 HAXOXKACHUS 00BEMOB IIAPOBOTIO CETMEHTA, IAPOBOT0 CEKTOPA.
Pematp ctepeoMeTpudeckue 3aauu, CBI3aHHbIE ¢ 00bEMOM I1apa U IUIOIIAAbI0 chephl.
MoaeanpoBaTh pealbHble CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIIEOBATh TOCTPOCHHBIE
MOZEJIH C UCIIOIb30BAHUEM I€OMETPUUECKUX ITOHATUMN.

AKTYaJau3upoBaTh (HaKThl U METO/IbI TUIAHUMETPUH, PETICBAHTHBIE TEME, IPOBOIUTD
aHAJIOTUU.




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

Ne HanmeHnoBanue KonunuecTBo yacos
/1 pa3esioB U TeM Beero|| Konrp- | Tpaxr- M . X 5
IPOrPaMMbl e e €TOObI U (I)OpMLI opraHusaliui OOY4YCHHA. AAPAKTCPUCTUKA ACATCIBHOCTH O0OYJarOIUXCA
paboTHI | pabOTHI
Pemath cTepeoMeTpuuecKue 3a/1a4u, CBSI3aHHBIE C COOTHOLIEHHMEM 00BEMOB U
MIOBEPXHOCTEN MOAOOHBIX TEJ B POCTPAHCTBE.
MopenupoBaTh peajgbHble CUTYallUU Ha SI3bIKE T€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE
MOJIEJIH C UCIIOJIB30BAHUEM T€OMETPUUYECKUX MTOHATUI
3 || Bekropsl u 10 1 AKTYaIu3MpoBaTh (PAKThl U METOABI INITAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTD
KOOpJUHATHI B AQHAJIOTUHU.
IIPOCTPAHCTBE OnepupoBaTb NOHATHEM BEKTOP B IIPOCTPAHCTBE.
®opMyJIMPOBaTh [IPABUIO NApaJUIETICIUIE A IPU CI0KEHUN BEKTOPOB.
CxJ1aapIBaTh, BBIYUTATH BEKTOPBI, YMHOXKATh BEKTOP Ha YUCIIO.
H3y4yaTh OCHOBHBIE CBOMCTBA ATUX OIlEpaLU.
JlaBaTh onpeneseHne NpsAMOYroJbHON CUCTEMbI KOOPIUHAT B IIPOCTPAHCTBE.
Boipa3uTh KOOpaMHATHI BEKTOpA Yepe3 KOOPAMHATHI €r0 KOHIIOB.
BeiBoaNTS, HCN0JIB30BATH (POPMYJTY JUIMHBI BEKTOPA U PACCTOSHUS MEXy TOUKaAMHU.
BoipaxkaTthb ckansipHOe MPOU3BEACHUE BEKTOPOB YEPEe3 UX KOOPAUHATHI, BBIYUCIATh YIOJl
MEXy IBYMsl BEKTOPaMH, JBYMsI IPSIMBIMH.
HaxoauTthb yroia Mexay nNpsMoi U INIOCKOCTBIO, YTOJI MEXKIY ABYMsI INTIOCKOCTSMHU
AHAJINTUYECKUMHU METOJAMM.
BbiBOIMTB, HCN0JIB30BATH (POPMYJIY PACCTOSIHUS OT TOUYKHU A0 TUIOCKOCTH
[ToBTOpEHME, 7 Pemats npocTeiiine 3aaun Ha HAX0XKJI€HUE JUTMH U YTJIOB B TEOMETPUUECKUX QUTYpaXx,
o0o01eHue, npUMeHATh TeopeMy [Iudaropa, TeopeMbl CHHYCOB U KOCUHYCOB.
CUCTeMaTH3alus HaxoauTth mioma s MHOTOYTOJIbHUKA, KPYTa.
3HAHUU PacnosnaBath 110100HbIe GUTYpBI, HAXOUTH OTHOIIEHUS JUTMH U IJIOIACH.
Hcnonb3oBaTh Npu pelieHUH CTEPEOMETPUUYECKUX 3a/1a4 (aKThl U METOIbI IJITAHUMETPUU
OBIIEE KOJIMYECTBO 34 3
UACOB I10

[TPOTPAMME




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

MNOYPOYHOE INJIAHUPOBAHHUE
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BBejieHue B cTepeoMeTpHI0

1) OcHOBHBIE TOHATHUS cTepeoMeTpuH. [IpaBuiia n300pakeHUs Ha PUCYHKAX.
[NonsTHs: MepeceKaroIuecs IIOCKOCTH, TIePECEKAIOMINECs MpsiMast 1
TUIOCKOCTb.
1. [Tpenmer crepeomeTpruu. AKCHOMBI CTEPEOMETPHHU M TIPOCTEHIIINE CIIEICTBUS
13 HUX
2) [onsiTHEe 00 aKCHOMAaTUYECKOM MIOCTPOCHUH CTEPEOMETPHH. AKCHOMBI
CTEPEOMETPHH M CIEJCTBUS U3 HuX. Perenue 3amau
2. [TpoctpancTBenHble purypsl. HayanapHbIe npeacTaBieHUs] 0 MHOTOTPaHHUKAX
3) 3HaKOMCTBO ¢ MHOTOTPaHHUKAaMH, H300pakeHIe MHOTOTPAHHUKOB Ha
pPHUCYHKaX, Ha IPOSKIIMOHHBIX YepTexax
4) HauanbHble cBezieHUs 0 KyOe U MUpamMuze, UX Pa3BEPTKH U MOJICITH
3. [TocTpoeHue ceuenuil
5) ITocTpoenue cedeHuit
6) IToctpoenue ceuennit [Toctpoenue ceueHuit
7) [MToctpoenue ceueHnit Tect
IIpsimble 1 N0cKOCTH B pocTpaHcTBe. [lapaniebHOCTh NPSIMBIX M ILUIOCKOCTEMH
4. [MapannensHble MPsIMBIE B IPOCTPAHCTBE; APAIUIETBHOCT TPEX MPSMBIX
5. [TapannensHOCTh NPSIMOM U IIIOCKOCTH
8) [NapannensHOCTb MPAMBIX U IIOCKOCTEH B pocTpaHcTie: [lapasnenbsHoCTh
HPSIMOM U IIJIOCKOCTH
6. CkpeliBaroIuecs IpsmMbie
9) CkpemuBaronecs npsmbie
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1 2 4
7. VYTl ¢ COHANPaBIEHHBIMU CTOPOHAMHU. YTOJI MEXy MPSIMBIMHU B
MIPOCTPAHCTBE
10) Yroa Mexay npsIMbIMH B IPOCTPaHCTBE. PenieHue 3aaay.
8. [TapannenbHOCTh MIIOCKOCTEN: MapaljieibHble IOCKOCTH
11) CBoiicTBa napajjieabHBIX MIOCKOCTEN
9. Terpasap. [lapannenenunen. Pemenue 3anau
12) [Ipocreitmme npocTpaHcTBEHHBIE (PUTYPHI Ha TNIOCKOCTH: TETPadAp, KyO,
napaJuleNIenuIe;]; IOCTPOSHHE CeUeHU
13) [MocTpoenue ceuenuii [MocTpoenue ceueHuit Tect
IlepneHIUKYJISAPHOCTD NPAMBIX U IIOCKOCTell YIJIbI MeKAY NPSIMBIMH U IJIOCKOCTSIMH
10. [lepnennukymnsipHsie npsMble B pocTpancTse. [lapannensHbie npsMele,
MIEPIEeHINKYIISPHBIE K TNIOCKOCTH
14) [lepnenaukynspHble NpsMble B IpocTpaHcTBe. [lapamiensHble npsMele,
NEPIEHIUKYJIISIPHBIC K ITIOCKOCTH
15) [lepnennukynspHbie IpsAMbIE B IpOCTpaHcTBe. Pemenne 3agay
11. IIpu3Hak neprneHuKyISPHOCTH IPSIMOX U INIOCKOCTH
16) Teopema o npsMOl NEPHEHAUKYISIPHON IIJIOCKOCTH
17) [Ipr3Hak nepneH uKyISIPHOCTH OPSMOU M IUIOCKOCTH. Perenne 3amaq
12. ITepneHAUKYJISIPHOCTD IPSIMOM U IUIOCKOCTH. Perienue 3amau
18) IIpu3Hak neprneHuKyIsIpHOCTH IPSIMON U INIOCKOCTH. Penienue 3anau
19) [Ipu3Hak nepneH uKyISIPHOCTH OPSMOH M IUIOCKOCTH. Pemenne 3amaq Tect
13. PaccrostHre OT TOYKH /10 TIIOCKOCTH, PACCTOSIHHE OT MPSIMOM /10 TNTIOCKOCTH
20) PaccrostHre OT TOYKH /10 TIIOCKOCTH, PACCTOSIHHE OT MPSIMOM /10 TNIOCKOCTH
21) PaccrosiHne OT TOUKH /10 IIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 INIOCKOCTH
YT1JIbl MeKAY NPSIMBIMHU U IVIOCKOCTSIMHA
14. Teopema o0 Tpex NepreHIUKYIsSIpax
22) Teopema o Tpex neprneHANKymspax. Pemenne 3amaa
15. Teopema o Tpex nepneHauKyssipax. Pemenne 3agau
23) Teopema o Tpex neprneHAuKyspax. Pemenne 3anau Tect
16. Yron Mexay nNpsMou U MI0CKOCThIO
24) VYroa Mexay npsiMOi U TIOCKOCTHIO. Pelienue 3anau
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1 2 3
17. JIByTrpaHHBII yroJ, JIMHEHWHBIN Yrojl ABYTPAHHOIO yIjlad
25) JIByrpanHsIii yroiu. Pemenue 3ana4y
18. VYron mexay miockocTsMy. [leprnenanKysipHble TNIOCKOCTH
26) [lepiernukynsapHbie mockocTH. Pemenwne 3amaq Tect
MHOrorpaHHuKH
19. [Napannenenumnen, TpsSMOYTOJIbHBIA MapajjieJenuIe]] 1 ero CBoicTBa
20. [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAaHHUKA, BBITYKIIBIC H
HEBBIMYKIIbIE MHOTOTPaHHHUKH; Pa3BEPTKA MHOTOTPAaHHUKA
21. [Tpu3ma: n-yronpHasi mpu3Ma; npsMasi i HAaKJIOHHAs! TIPU3MBIL.
22. [Inomanp NOBEpXHOCTH MPU3MBI
27) Brruucnenue 3n1eMeHTOB IpU3MBL: pedpa, AMaroHaiu, yriibl; O0KOBast U MOJIHAs Tect
MOBEPXHOCTh MPHU3MBI
23. [Mupamuna: n-yrosipHasi MUpamMuia, IPaBUIbHAS MHPAMHUIA
24. [Inomanp NOBEpXHOCTH MUPAMUIBI
28) Brruncnenne sneMeHTOB MUpaMuIbL: pedpa, JUaroHaNH, YTIIE; ; 00KOBas U
TIOJTHASI TOBEPXHOCTH MTUPAMUIbI
25. YceueHHas mupamMmia
29) Permenne 3a1a4 Ha MHOrOTpaHHUKH
26. Cummerpus B npocTpaHcTse. [IpaBuiibHble MHOTOIPAaHHUKHU Tect
O0BE¢MBI MHOTOTPAHHMKOB
217. [Nonsitne 06 00BEME
28. OOBEM IPSIMO¥A TTPUZMBI
30) O06béM npusmel. Pemenne 3anaq
29. OOBEM HAKITOHHOM MTPHU3MBI
31) O06BEM npu3Mel. Pemenue 3a1aq
30. O0BEM TMpaMuUIBL
31. O0béM upamuel. Pemenne 3amau
32. O0béM nupamubl. Pemenne 3amau
32) Pemenwue 3ama4 Ha 00bEMBI Tect

IloBTOpEHME, 0

o0o01menue. Pemenne 3agag

33.

[ToBTOpenue, o6o0menne. Pemenne 3amaq

33)

[ToBTOpenue, o6o0mmenne. Pemenne 3amaq
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1 2 3 4
34. [ToBTopenue, o600menue. Pemenue 3agau
34) IToBTopenue, 0606mieHue. PemeHne 3amay
34 34 HToro: 68 yacoB, U3 HUX YPOKOB, OTBEJEHHbIX HA KOHTPOJIbHbIE Pa00ThI, - He 0oJ1ee
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11 KJTACC (BAOYHAS ®OPMA, ouHo-3a04Has ¢popma 11-1 kiaacc)

Ne ypoka

padoTa

Ayaurop.
CamocTrosiTena
bHas padora

Tema ypoka

IIpakTH4eckas padora

Dopma KOHTPOJIS

1] 2 |

Tena Bpamenust

1. Cdepa u map. Cedenns mapa. Bzanmaoe pacnionoxenne chepsl U MIIOCKOCTH
2. KacarenpHas miockocTts k chepe
3. [Tnomank noBepXHOCTH cHepbl Tect
4 Hunuaapuueckas moBepxHocThb. Llmmnuap. Cedenus mumuHapa (III0CKOCThIO,
MapaJuIeTbHON WIIA IePIIEHANKYISIPHOW OCH IMJIMH/PA)
5. Hunueap: pa3BépTKa NUIMH/PA, TUTOMIAs OOKOBOH U MTOIHOW MOBEPXHOCTH
6. Hunusap. Pemenne 3agau Tect
1. Konunueckast moepxHocTh. KOHyC: 0OCHOBaHWE M BepIlIMHA, 00pa3yroIias u
och. CedeHns KoHyca (TIOCKOCTRIO, TapajlIeIbHONH OCHOBAHUIO, U
TJIOCKOCTBIO, MMPOXOISIIEH Yepe3 BEPIINHY)
8. Komnyc: pa3sépTka KoHyca, momaip OOKOBOH U MOJHOW MOBEPXHOCTH KOHYyCa
9. VYceu€HHbli KOHYC. bokOBas IOBEPXHOCTh YCEYEHHOIO KOHYCa
10. Konyc. Pemenne 3amau
11. KoMOunanus Ten BpaiieHusi 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, OMTMCAHHBIN
0KoJ10 chepbl
12. KomOwnHanus Tes BpaleHus 1 MHOTOTPaHHUKOB: cepa, BIIMCaHHas B Tect
MHOTOI'PaHHUK WJIM B TEJIO BpAILLlCHHS
O0BEMBI Tea
13. [ousitue 06 06bemMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel (IIOBTOPEHUE)
14, O0BEM mIUIHHIPA
15. O0BéM KoHYCa
16. O6BEM mapa
17. [TogoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY TIIOMAIIMU TecT

MMOBEPXHOCTEH, 00BEMaMU 1MOTOOHBIX TEIl




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

1\2

| 3 4

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

18. BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE
19. Cro’keHHE W BEIYUTAHKIE BEKTOPOB.
20. YMHOXKEHHE BEKTOpA Ha YHCIIO
21. Kommnanapusie BekTopbl. Paznoxenne BeKTopa 1o TpéM HeKOMILUIAaHAPHBIM
BekTopam. IlpaBmio mapaurenenumnena
22. Pemenue 3ana4, CBA3aHHBIX C IPUMEHEHNEM TPABUII JEHCTBUH C BEKTOpaMH Tect
23. [IpsMoyronbHas cucTeMa KOOpAWHAT B ipocTpaHcTBe. KoopanHaTel BeKTOpa.
24, [Ipocreitmue 3a1auu B KOOpAUHATaX
25. Yron mexay Bektopamu. CKansipHOE TPOU3BEACHIE BEKTOPOB
26. Beruncienne yriaoB MeXIy NPSIMBIMH U INIOCKOCTSIMH
27. KoopanHaTHO-BEKTOPHBII METOI IIPH PEMIEHNH F€OMETPUIECKHX 3a1a4 Tect
IloBTOpEHME, 00001IEHHE U CUCTEMATH3ALMSA 3HAHU
28. OcHoBHbIE PUTYDHL, HaKTHI, TEOPEMBI Kypca IIIaHUMETPHH. 3a1a4n
TUIAHUMETPHHU ¥ METOMIBI UX PEIICHUS
29. OcHoBHbIe PUTYpBI, (HaKTHI, TEOPEMBI Kypca ITIAHUMETPHH. 3a1a4u
TUTAHUMETPHUU ¥ METO/IBI HX PEIICHHUS
30. OcHoBHbIE PUTYPHI, (HaKTHI, TEOPEMBI Kypca IMIIaHUMETPHH. 3a1a4H Tect
TUIAHUMETPHHU ¥ METOMIBI UX PEIICHUS
31. OcHoBHbIe PUTypHl, HaKThl, TEOPEMBI Kypca CTepEOMETPHH. 3a1a4uH
CTEPEOMETPHH M METOIBI HX PEIICHHUS
32. OcHoBHbIE PUTYDHL, (HAKTHI, TEOPEMBI Kypca CTEpEOMETPHH. 3a1a4uH
CTEPEOMETPHHU M METOMbI UX PEIICHUS
33. OcHoBHble PUTypsl, HaKTbl, TEOPEMBI Kypca CTepEOMETPHH. 3a1auH
CTEPEOMETPHH M METOIBI HX PEIICHHUS
34, 0O0600menue kypca reometpun B 10-11 xmaccax Tect
34 - Htoro: 34 yaca, u3 HUX YPOKOB, OTBEJIE€HHBIX HA KOHTPOJIbHBIE Pa0oThI, - He foJiee
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B ¢denepanbHBIX W perMOHANBHBIX IMPOIEAYpax OICHKH KadecTBa OOpa30BaHMS HCIIONIB3YETCS
nepeueHb (KoaupukaTtop) pacmupeAeseHHBIX MO KiaccaM IPOBEPSEMBbIX TPeOOBaHHN K pe3ysibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTelIbHON MNpOrpaMMbl CpPEeJHETO OOmero oOpa3oBaHWS U 3JIEMEHTOB
COJZIepKaHus TI0 MaTeMaTHKe.

10 KJIACC

IIpoBepsieMble TpeOOBaHMA K pe3yJabTaTaM OCBOEHHSl OCHOBHOH 00pa3oBaTelbHOM
MporpaMmbl

Kon [TpoBepsiemMble TpeAMETHBIE PE3yIbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPSIEMOT0 MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHus
pesyibTaTa
1 Yucna ¥ BEIYUCIICHUS

OnepupoBaTh  MOHATHAMH:  pallMOHAJbHOE W JEHCTBUTEIBHOE  YHCIIO,

1.1
OOBIKHOBEHHAS U IECATHUYHAS APOOB, IPOIICHTHI
12 BeInonHaTh apupMeTHUSCKUE OTIepaIliK C PAllMOHATBLHBIMU U JACHCTBUTEIIBHBIMU
' YHUCIAMU
13 BBINOMHATE NPUOJIMOKEHHBIC BBIUMCIICHUS, HCIIONB3YS TpaBUIa OKPYIJICHUS,
' JIeNaTh NPUKKUIIKY U OIICHKY Pe3yJIbTaTa BEIYUCICHUH
OnepupoBaTh MOHITUAMU: CTEICHB C LIEJIBIM IOKa3aTelieM, CTaHIapTHas Gopma
14 3aMKCU JICUCTBUTEIBLHOTO YKCJIa, KOPSHb HATYPAJIbHOW CTEICHM; MCIOJIh30BaTh

NOIXOAAIIYIO (POPMY 3aIICH JEHCTBUTEIbHBIX YHCEI IS PELLICHNS IPAKTUIESCKUX
3a71a4 ¥ MPeJCTABICHUS JaHHBIX

OneprpoBaTh MOHATHSIMH: CHHYC, KOCHHYC W TaHT€HC NPOHM3BOJBHOIO YIVIA;
15 UCIIOJIB30BATh 3aMHUCh IIPOU3BOJIBHOTO yria yepes o0paTHbIe
TPUTOHOMETpPUYECKUE HYHKIIUU

2 YpaBHEHHS U HEPABEHCTBA

OnepupoBarh TOHATHUSAMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LENOE,
2.1 pauroHaNIbHOE, HPPALMOHATBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE

BoimonHaTe npeoOpa3oBaHUs TPUTOHOMETPHYECKHMX BBIPDAKEHMH M pelarhb
TPUTOHOMETPUYECKHE YPaBHEHUS

2.2

BoimonuaTe npeoOpa3zoBaHUsl LEJBIX, PAUUOHAIBHBIX W HPPALMOHAIBHBIX
2.3 BBIpQXEHWIA W  pelmaTb OCHOBHBIE THIBI IIENBIX, PAIHOHAIBHBIX W
MpPpaLMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB

IIpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUIsSl PELICHHUS MAaTEMaTUYECKUX 3a/1ad U

24 o o
3aaa4 U3 pas3JIMIHbIX obOnacreit HAyKU U pCaJIbHOU KXKU3HHU

MO,ZICJII/IpOBaTI) PpCaJIbHBIC CUTYall HAa A3BIKE anre6p51, COCTaBJIATH BBIPAKCHUA,
2.5 YpaBHCHUA, HCPABCHCTBA I10 YCJIOBUIO 3a/la4U, UCCIICAOBATh IIOCTPOCHHBIC MOACIN
C UCIIOJIb30BAHUCM aIlrapara anre6pbl

3 OyHKIMY U rpauKu

OmepupoBaTh MOHATHAMH: (PYHKITHSA, CHOCOOBI 3amaHus (YHKIIUH, 00JIacTh
3.1 OTpeliesIeHHsT 1 MHOXKECTBO 3HaueHW (yHKuuu, rpaduk (yHKUWH, B3aUMHO
oOpatHble QyHKIMN
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OHGpHpOBaTI) INOHATHAMMU. YCTHOCTb W HCYCTHOCTH (byHKHI/II/I, HYJIN (byHKHI/II/I,

3.2
MPOMEXKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GyHKUWHN U peLIeHUs] ypaBHEHUN
3.4 Ctpouth W uMTaTh TpauKH JIMHEHHOW (YHKIMH, KBaJIpaTHYHOW (YHKIIHH,
' CTCTICHHOH (DYHKIIUU C IIEJIBIM TIOKa3aTeIeM
Hcnonw3oBath rpaduku QyHKIUH IS KCCIIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH
35 MpH PEIICHUM 3alla4 W3 JPYruX Y4YeOHBIX MPEAMETOB M pPeajlbHOW KHU3HH,
BBIpaXath (HOpMylIaMy 3aBUCUMOCTH MEXIY BETHINHAMHA
4 Havana mareMaTH4eckoro aHammsa
a1 OnepupoBaTh  MOHITHAMHU:  IOCIEHAOBATEIILHOCTh,  apudMeThdyeckas H
' reOMeTpHYECKas IPOTrPEeCCUu
492 OnepupoBaTh  MOHATHSAMH:  OECKOHEUHO  YOBIBAalOINAs  IeoMETpUYecKas
' MPOrpeccHsl, CcyMMa OECKOHEYHO YOBIBAIOILICH reOMETPHUYSCKON MTPOrPECCHU
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3IUYHBIMH CIIOCOOAMHU
44 Hcnonb3oBaTh CBOHCTBA IOCIEHOBATENIBHOCTEH M MOPOrpeccUid Ui peELIeHUs
' pEaNIbHBIX 33724 MPUKJIAJHOTO XapaKTepa
5 MHoecTBa 1 JIOTHKa
5.1 OneprupoBaTh NOHATUSMHU: MHOKECTBO, OTIEPAIIH HaJl MHOKECTBAMHU
59 Hcnonbp30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jjis OIMHCAHUSA PEaJIbHBIX
' MIPOIIECCOB U SBJICHUH, PU PEIICHNH 33124 U3 IPYTUX y4EOHBIX IPEIMETOB
5.3 OrnepupoBath MOHATUSAMU: OTpE/ISTICHUE, TEOpEMa, CIECICTBHE, TOKA3aTeIHLCTBO
6 Teopusi BEpOSITHOCTEH U CTATUCTHKA
6.1 UnTaTte ¥ CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTh MOHATUSMU: CpelHee apu(METHUECKOe, MeauaHa, HauOoJblIee,
' HauMEHbIIIee 3HAYCHUE, pa3MaX MacCHUBA YUCIIOBBIX TaHHBIX
OneprupoBaTh MOHATHAMH: CIYYalHBIM OKCIEpUMEHT (OMBIT) M CIy4aiHOe
coObITHE, dIIeMEHTapHOe COOBbITHE (INIEMEHTAPHBIA MCXOM) CIIYYalHOTO OIIBITa;
6.3 HAXOIHWTh BEPOSITHOCTH B ONbBITAX C PABHOBO3MOXKHBIMH CITy4alHBIMH COOBITUSIMH,
HaXOJWTh W CPABHUBATh BEPOSITHOCTH COOBITHH B M3YYCHHBIX CIIydalHBIX
IKCIIEPUMEHTaX
Haxomuts u popmMynupoBaTh COOBITHS: TEepeceueHre M OOBEeTUHEHUE TAaHHBIX
6.4 coObITHIA, COOBITHE, TPOTHBOIIOIOKHOE JaHHOMY COOBITHIO; TIOJIh30BATHCA
Jquarpammamu Jisepa u GopMyJIoN CII0KEHUS BEPOSTHOCTEH IPU PEIICHUH 33134
OnepupoBaTh MOHSATHAMH: YCIOBHas BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HAXOJWTh BEPOSTHOCTH C IOMOIIBbIO MPaBUJIA YMHOXKEHUS, C ITOMOIIBIO JIepeBa
CITy4aitHOro ombiTa
6.6 [TpuMeHSTh KOMOMHATOPHOE PABUIIO YMHOXKCHUS TIPU PEUICHUH 33129
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OHGpHpOBaTI) MOHATUAMMU: HCHOBITAHUC, HC3aBUCUMBIC HUCIIBITAHUA, CCPUA
PICHI:ITEIHPIIZ, ycnex M HEeyda4da, HaXOAUTb BEPOATHOCTH COOBITHI B cepuun

6.7 . .
HE3aBHCHUMBIX UCTIBITAHU 10 MIEPBOTO ycIeXa, HAXOAUTh BEPOSITHOCTU COOBITHII B
CepuH UcnblTaHUu bepHyuu
6.8 OnepupoBaTh MOHIATUSME: ClIydaifHas BeTUYWHA, PACIpeIeIeHUE BEPOSTHOCTEH,
' JauarpaMmma pacnpeeneHus
7 I'eomeTpus
7.1 OrmepupoBaTh MOHATHAMU: TOYKA, IIPSAMas, TIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CJIEACTBHS W3 HUX IPH PELICHUU
' TEOMETPHUYECKUX 3329
73 OnepupoBarh MOHATUSAME: MAPAIJICTBHOCTh U MEPIECHANKYISIPHOCTD MPSIMBIX H
' TUIOCKOCTEH
74 KnaccudummpoBath B3auMHOE pACIOJIOXKCHHE TPSAMBIX M IUIOCKOCTEH B

IPOCTPAHCTBE

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJI, TpaHHU JABYTPAHHOTO yria, pedpo
7.5 IBYTPAaHHOTO YIJIa, JIMHEMHBIA Yroia JBYTPaHHOTO YIJIa, TpaxycHas Mepa
JIByTPaHHOTO yIJia

OnepupoBaTh TMOHSATHAMH: MHOTOTPAHHMK, BBINYKJIBIHA M HEBBITYKJIBIHA
MHOTOTPaHHUK, JIEMEHTH MHOTOI'paHHHKA, ITPaBIIIbHBIA MHOTOTPaHHUK

7.6

Pacno3naBarth OCHOBHBIC  BHbI MHOT'OTPaHHUKOB (HI/IpaMI/I,Z[a, npusma,

7.7 .
NPSMOYTOJIEHBIN Mapasuiesienuea, Kyo)

KnaccudpuurpoBaTb MHOTOTpaHHHUKH, BBHIOMpas OCHOBAaHHWS Ui KilacCU(UKALIMH
7.8 (BBIMyKJIBIE W HEBBINMYKJIBIE MHOTOTPAaHHUKH, MPaBUIbHBIE MHOTOTPaHHHKH,
MIPSIMBIE ¥ HAKJIOHHBIE TTPU3MBI, TapalljiesieIIe /bl)

7.9 OnepupoBaTh NOHATUSAMU: CEKYIIasi MIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBACHATH NPUHIMITBI HOCTPOCHUS CEYCHUH MHOTOTPAaHHUKOB, HCIIOJIb3YS METO.
' CJIEJIOB
CTpouTh ceueHHss MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIIOJIHATH (BHIHOCHBIE)
7.11 TUTOCKHE YePTEXKH U3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY,

CHU3Y

Pemats 3aJa4i Ha HaXO0XJACHUC TCOMECTPHUYCCKHUX BECJIWYHH I10 06pa3uaM NI
ajropurtMaM, IMNIpPpUMEHAA M3BCCTHBIC AHAJIMTUYCCKUC METOABI IIPU PEUHICHUN
7.12 CTAHAAPTHBIX MAaTCMATHUYCCKUX 3aJla4d Ha BBIYHUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMS
TOYKaMH, OT TOYKH O HpﬂMOﬁ, OT TOYKM [0 IINIOCKOCTH, MEKAY
CKpCHINBAOIINMHUCA IIPAMBIMHA

Pemats 3aJa4i Ha HaXO0XJICHUC TCOMETPHUYCCKHX BCIWYHH I10 06pa3uaM NN
ajroputMaM, IMNIPpUMEHAA M3BCCTHBIC AHAJIMTUYCCKUEC METOABI IIPU PEUHICHUN
7.13 CTAaHJAAPTHBIX  MATEMATUYCCKUX  3aJlad Ha  BBIYMCIICHUC  YTJIOB  MCKAY
CKpCHINBAIOIIIUMUCA  MMPAMBIMH, MCKAY HpHMOﬁ U IUIOCKOCTBIO, MCKAY
IIJIOCKOCTAMU, IBYTI'PAHHBIX YTJIOB
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7.14

BoeruucnaTe 00beMbl M TUIOIIAJM IOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupaMyza) C TpUMEHEHHeM (GOpMyJ, BBIYHACIATH COOTHOIICHHS MEXKIY
TUTIOIIAIIMU TIOBEPXHOCTEH, 00beMaMu MOJ00HBIX MHOTOTPAHHUKOB

7.15

OneprupoBath MOHATHAME: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U ILIOCKOCTh
CUMMETPHH, LIICHTP, OCh U TIOCKOCTh CHMMETPHH (PUTYPHI

7.16

W3Bnekatp, TmpeoOpa3oBBIBaTh W HWHTEPIPETHPOBATH  MHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MIPEACTaBICHHYIO HA YepTexax U
PUCYHKAX

7.17

[Tpumensats reomerpuyeckue (akThl U PELICHUS CTEPEOMETPHUUECKUX 3ajad,
NPEANONATalONIuX HECKONBKO IIaroB pEUICHUs,, €CIU YCJIOBUS MPHUMEHEHHUS
3a/1aHbl B SIBHOH popme

7.18

IIpumeHsaTs  mpocTEdIMe  IPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHCTEMBI IIPY PEIIEHUH CTEPEOMETPHUECKUX 33129

7.19

IIpuBOoAMTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KHU3HU,
PacIiO3HaBaTh MIPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

IIpuMeHAT, TONMy4YEeHHBIE 3HAHMS Ha MPAaKTHKE: aHaJIU3UpPOBaTh peallbHbIe
CUTyallUd WM HPUMEHATh W3YyYEHHbIC IOHATHS B MPOLECCE IOUCKA PELICHMS
MaTeMaTH4ecKu Cc(OpMYyIMPOBAaHHONH NpOONEMBl, MOJETUPOBATH pEajbHbIC
CUTyalluM Ha $3bIKE TEOMETPHUH, HCCIEN0BaTh TIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUIECKUX IIOHSATUH U TEOpEM, anmapara anreOpbl, peraThb
NPaKTUYECKUE 3aJa4H, CBI3aHHBIC C HAXOXICHHUEM IT'€OMETPUUYECKUX BEININH

HpOBepﬂeMble JIEMEHTDI COAECPKAaHUS

Kon [IpoBepsieMblii AIEMEHT COACPKAHUS
1 Uucna v BBIYUCIIEHUSA
Panonanbheie uncina. OOBIKHOBEHHBIE U ICCATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
11 nepuouecKie JIpooH. Apupmerndeckue onepanud ¢ paldoOHANBHBIMH YHCJIAMH,
' npeoOpa3oBaHMs YHCIIOBBIX BblpakeHHH. llpuMmeHeHne napobed M MPOLEHTOB IS
peLIeHUs IPUKIIAHBIX 33/1a4 U3 PA3JIMUHBIX OTPAcieil 3HAHUI U pPealbHOU KU3HU
[eiicTButenbHble yncna. PanuoHanbHble 1 UppalMoHaiIbHbIe yucia. ApudMeTHiecKue
1.2 orepanuu ¢ JIeHCTBUTENBHBIME YHcIaMu. [IpuONVKEHHbIE BBIUYMCIICHUS, IpaBUia
OKpPYTJIEHUS, TPUKUIKA U OLIEHKA Pe3yIbTaTa BEIYNCICHUH
Crenenb ¢ nensiM nokasatenem. CtanaapTHas popMa 3armucu JeCTBUTEIBHOTO YHCIA.
13 Ucnonp3oBanue noaxojsiiei GpopMel 3amucu JEHCTBUTENBHBIX YHCEN ISl PEICHHS
MPAKTUYECKUX 33]1a4 U IPEACTaBICHUS TaHHBIX
14 Apudmernueckuii KOpeHb HaTypallbHOW creneHd. JIeWcTBUsl ¢ apu(MeTHYECKHUMU
' KOPHSIMH HaTypaJIbHOW CTETIEHN
15 CuHyc, KOCHHYC ¥ TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIJIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 ToxxmecTBa U TOKIECTBEHHBIC MPEOOPA30OBAHUS
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Hpeo6pasoBaHHe TPUTOHOMCTPUUICCKUX BLIpa)KCHHﬁ. OcHOBHbBIE TPUTOHOMCTPUUICCKUC

2.2
(hopMyITBI
23 VYpaBHeHHne, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelieHHEe HepaBeHCTBa. Merton
MHTEPBAJIOB
24 Pemrenue nensix 1 ApoOHO-pallMOHATIBHBIX YPaBHEHHI 1 HEPAaBEHCTB
25 Pemenue nppannoHaabHBIX YpaBHEHHN 1 HEPABEHCTB
2.6 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA
27 [IpumMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUYECKHUX 3aad U 3a1ad U3
' Pa3IMYHBIX 00JIACTEN HAYKU U PealbHOM KU3HU
3 OyHKIHA U TpauKu
3.1 OyHKyst, cnocoOs! 3ananus pyHkuun. ['paduk dynkumu. BzanmHo oOpaTHbie GyHKINT
32 OO6nacth onpezeneHnss 1 MHOKecTBO 3HaueHni ¢pyHkuuu. Hynmu ¢pynkuun. [TpomexyTku
' 3HAKOIMOCTOSHCTBA. YUeTHBIC U HeUeTHBIC PYHKIMH
33 Crenennas (yHKIUSI ¢ HAaTypalbHBIM M IIeTbIM IMoka3areneM. Ee cBolicTBa u rpaduk.
' CpoiicTBa 1 rpad K KOpPHS N-Oi CTENCHN
34 Tpuronomerpuueckass OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (YHKIUH
' YUCJIOBOTO apryMeHTa
4 Hauvana maremaTHueckoro aHammsa
41 ITocnenoBaTenbHOCTH, CHOCOOBI  3aJaHMsl  IOcCJeqoBaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEILHOCTH
Apudmernueckass M TreoMeTpuueckas Imporpeccud. beckoHeuHO — yObIBaromas
492 reomerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBalOILIe TeOMEeTpUYECKOn
' nporpeccun. @opMyma CI0KHBIX MPOIEHTOB. M crob30BaHne MPOrpeccuu IS PEIICHUs
peanbHbIX 33134 MIPUKIIAIHOIO XapaKkTepa
) MHoecTBa 1 JTOTUKa
MHOXeCTBO, oTepaliii HaJ MHOKecTBaMmH. Jlmarpammer Diinepa - Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTO armapara JJisi ONMCAHUs PEaTbHBIX MTPOIECCOB U SIBICHUIA,
NIPY pelIeHUH 3a7a4 U3 JPYTruX Y4eOHbIX IPEAMETOB
5.2 Ornpexaenenne, TeopemMa, CIeJCTBUE, T0Ka3aTeIIbCTBO
6 Teopusi BEpOSITHOCTEH U CTATUCTHKA
[IpencraBiaeHne NaHHBIX C MOMOIIBIO Tabiui M auarpamMm. CpeaHee apupMeETHUECKOE,
6.1 Me/raHa, HauOoJblllee W HauMeHbIllee 3HAYCHUS, pa3Max, JUCIIEPCUsi U CTaHIIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
CrnyyaitHple SKCIIEPUMEHTHI (OTBITHI) M CIlydaifHbIe COOBITHS. DIIeMEHTapHBIE COOBITHA
6.2 (ucxonwr). BeposTHOCTH CiIydaitHOTO COOBITHS. BIM30CTh YacTOTHI W BEPOSTHOCTH

COOBITHIA. Cnyqaﬁﬂme OIBITBI C PABHOBO3MOXHBIMU 3JICMCHTAPHBIMU COOBITHSMU.
BepOHTHOCTI/I COOBITHI1 B OIBITAX C PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHSIMH
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6.3

Onepanuu HaJl COOBITUAMU: TIEpECeUCHUE, 0ObEANHECHUE, POTUBOTIOIOXKHBIE COOBITHS.
Huarpammer Ditepa. @opMyina CI0KEHHS BEPOSATHOCTEH

6.4

YcnoBHas BEPOATHOCTb. Y MHOYKEHUE BEPOATHOCTEN. J[€epeBo Clly4aliHOTrO 3KCIIEPUMEHTA.
®opmyna monHo# BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KombunaropHoe npasuiio ymaoxxenus. [lepectanoBku u pakropuan. Yucnao coyeTaHuid.
Tpeyronpauk [lackans. @opmyrna 6mHoma HeroToHa

6.6

BunapHbIi ciy4yaiiHBIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucuMble UCTIBITAHMSL.
Cepus HE3aBHCUMBIX MCIBITAHUHN 70 mepBoro ycnexa. Cepus HE3aBUCHUMBIX MCIIBITAHUN
bepnymm

6.7

CnyuaiiHass BenuuuHa. Pacnpenenenue BeposiTHOcTeH. Juarpamma pacnpelencHuUsl.
[Tpumepsl pacnpeaencHni, B TOM YUCIIE TEOMETPHUECKOE H OMHOMHAIBEHOE

I'eomerpust

7.1

OcHoBHbIE TOHATHA cTepeoMeTpuH. Touka, mpsaMas, MI0CKOCTh, MPOCTpaHCcTBoO. [loHATHE
00 aKCMOMaTH4eCKOM MTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIICACTBUS
U3 HUX

7.2

B3aumnoe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: NEPECEKAIONINecs, MapauIeIbHbIE U
cKpeuBaromuecs npsmsle. [lapamiensHOCTh NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:
napajuleNbHbIe IPSMBIE B IPOCTPAHCTBE, IAPAILIENBHOCTD TPEX NPSAMBbIX, 1apAJUIEIbHOCTh
MPSIMOM U MIIOCKOCTH. YTJBI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXAY NMPSIMBIMU B
npocTtpaHcTBe. [lapamienpHOCTh IITOCKOCTEH: MapajuleNbHbIE IUIOCKOCTH, CBOMCTBA
napajienbHbIX TockocTel. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYPHI Ha TIOCKOCTH:
TeTpa’ap, KyO, napanenenumes, IOCTPOSHHE CeUeHUH

7.3

[leprieHANKYISPHOCTh TMPSAMOW W IUIOCKOCTU: TEPHNEHAMKYJISIPHbIE TMPSAMBIE B
MPOCTPAHCTBE, MpPSAMbIC MapajjielbHble U MEPHEHAUKYJSPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYIAPHOCTH HPSIMOA U IUIOCKOCTH, TE€OpEMa O MPSMOM MEepPHEHAUKYIAPHOM
IJIOCKOCTU. YTJIBl B TIPOCTPAHCTBE: YroJd MEXIY NPsIMOM U IJIOCKOCTHIO, IBYTPAHHBIN
YroJl, JMHENHBIN yroi IByrpaHHoro yria. [leprneHiukyiisp 1 HaKJIOHHbIE: pACCTOSHUE OT
TOYKH /IO TIJIOCKOCTH, PAacCTOSHHE OT MPSIMON JIO0 TUIOCKOCTH, MPOSKIHA (UTYpHI Ha
IJIOCKOCTh. [IepneHIuKyIapHOCTh MUIOCKOCTEM: MpU3HAK NEPHEHIUKYJISPHOCTH JIBYX
mIockoctel. TeopeMa o Tpex NepreHIuKyIIspax

7.4

IIoHsATHE MHOrOTpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH, Pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: n-yrojpHas npusma,
rpaHd M OCHOBAaHUS NPU3MBI, NpsAMas U HAKIOHHAs NOPU3MbI, OOKOBas W TMOJIHAs
MOBEPXHOCTh MNpHU3MBbL. [lapannenenunen, NpsAMOYTONBHBIN NapajuleTeNue] U €ro
cBoiicTBa. [lupamuaa: n-yronpHas mupaMuja, TpaHd 1 OCHOBAaHUE MMHPAMHUJIBI, OOKOBas 1
MOJIHAsl TIOBEPXHOCTh INHPAMHJBI, NMPABWIbHAS M YCEUYEHHas NHpaMuAa. OJEMEHTHI
npusmMbl M nupamuibl. llpaBuiabHBIE MHOTOTpaHHUKH: TIOHATHE IPABHIBHOTO
MHOTOI'paHHHKA, IpaBWIbHAas MpHU3Ma M [PABWIbHAS NHUPaMHIa, IpaBUIbHAs
TpeyroibHas MUpPaMuIa W TMPaBUIBHBINA TeTpa’ap, KyO. IlpencraBnenue o mpaBHIBHBIX
MHOTOTPaHHUKAX: OKTadAp, 1oAeKa3Ap U ukocadap CedeHus Npu3Mbl U TUPAMHUIBI

7.5

CumMMeTpus B TPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOYKH, MPAMOH, ITOCKOCTH.
ONeMEHTBI CUMMETPHUH B IMPaMUIaX, apajuleNeNuIeqax, IpaBUIbHBIX MHOTOTPaHHUKAX

7.6

BrlurciieHHE 37IeMEHTOB MHOTOTPAHHUKOB: pedpa, JuaroHaau, yribsl. [lnomans 60KoBOM
MOBEPXHOCTHU U MOJHOM MOBEPXHOCTHU MPSIMOU MPU3MBI, ILIOIIA b OCHOBAHUM, TeOpeMa O
OOKOBOW TOBEPXHOCTH TIpsAMOM mpu3Mbl. [lmomaas OOKOBOW IOBEPXHOCTH |
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MOBEPXHOCTH TPAaBUIBHOW MUPAMUIBI, TEOpEMa O IUIOINAIN YCCYCHHON THUPaMUJIbI.
ITonstre 06 o6beMe. OObEM MMUPAMHUIBI, TTPHU3MBI

77 [MomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAIsIMU TTOBEPXHOCTEH,
' 00BbEMaMH MTOIOOHBIX TEI

11 KJIACC

IIpoBepsieMble TpeGoBaHMS K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTe/ILHOM
NMPOrpamMMbl

Kon IIpoBepsiembie IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOM 00pa3oBaTenbHON
MIPOBEPSIEMOTO MPOrPaMMBI CPETHETO OOIIETO 00pa3oBaHUs
pe3ynbTaTa
1 Uucna 1 BEIYUCICHUS

OnepupoBatTh MOHATHSAMH: HATYpalbHOE, LIEJI0€ YHCIO; UCIONIb30BaTh IPU3HAKU
11 JENUMOCTH UENbIX YHCEeNd, PAa3JIoKEHHWE YHWCIIa Ha TPOCThle MHOXHUTENTH JUISL
peleHus 3a1a4y

1.2 OneprpoBaTh NOHATHEM: CTENIEHb C PAllMOHATIBHBIM MTOKa3aTeleM

13 OmnepupoBaTh TOHATHSAMHU: JIOTapU(PM 4YHCIA, JACCATUYHBIE M HATypaJIbHbBIC
' JorapuQmel
2 VYpaBHEHUS U HEPaBEHCTBA

[IpumensaTh cBoiicTBa cTemeHU AJisi IpeoOpa3oBaHMs BBIPAXKEHUH, ONEPUPOBAThH
2.1 NOHATHAMU: [IOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO; PELIATh OCHOBHBIE THIIBI
MOKa3aTEeNIbHBIX YPaBHEHUN U HEPABEHCTB

BemmonHATE  mpeoOpa3oBaHUS  BEIPAXKEHWH, — COIEpXKAIIMX  JIOrapu(MbI;
2.2 OTIepPUPOBATh MOHITUSAMHU: JIOTApUPMHUIECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIC THITBI JIOTAPU(PMUIECKUX YPAaBHEHUI H HEPABEHCTB

2.3 Haxonute peleHns NpocTennux TPUrOHOMETPUUECKUX HEPABEHCTB

24 OneprpoBaTh NOHATHSAMH: CHCTEMa JIMHEHHBIX YPAaBHEHUH M €€ pEUICHHE;
' HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN ISl PELICHUS IPAKTUYECKUX 33]1a4

25 Haxomute pemieHuss NpoOCTEHINMX CHUCTEM M COBOKYIHOCTEM pPallMOHAIBHBIX

YpaBHEHUI U HEPABEHCTB

MopaenupoBath peajbHble CUTYallMu Ha SI3bIKE ajareOpbl, COCTABIATH BBHIPAKECHUS,
2.6 ypaBHEHHUS, HEPABEHCTBA M CHCTEMBl IO YCJIOBHIO 3aJadd, HCCIIEA0BATh
HOCTPOSHHBIC MOJIEIIH C UCIIOJIb30BAaHHUEM amIapaTa ajlreops

3 OyHKIMH U rpaduku

OnepupoBath  MNOHATHAMH: nepuognueckas — (QYHKOMS,  NPOMEXYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH OKCTpeMyMa (YHKIWH, HauOoybliee H
HauMeHbIllee 3HaueHUs (PYHKINM Ha TPOMEXKYTKE; HCIIONB30BaTh HX JUIA
uccle1oBaHus QYHKIUH, 331aHHON rpadukoM

3.1

OmepupoBaTh MOHATHAMHU: TpadWKU TOKA3aTENbHON, JIOTapuMHUIECKOH |
3.2 TPUTOHOMETPUIECCKUX (PYHKIWH; M300paxaTh UX Ha KOOPIAWHATHON IJIOCKOCTH U
UCIIOJIb30BaTh JIJIsl pEIICHHsT YPaBHEHUI U HEPABEHCTB
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N300paxaTh Ha KOOPAMHATHON TUIOCKOCTH TpauKH JIMHEWHBIX YpaBHEHUH U

3.3 . o
WCIIOJIB30BaTh UX JAJIsl PELLICHUSI CUCTEMBbI JIMHEHHBIX yPaBHEHUH
3.4 Hcnonb3oBath rpaduku GyHKUWH 11 UCCIeJOBaHUS MTPOLIECCOB U 3aBHCUMOCTEN
) U3 APYTUX YIeOHBIX TUCITUTLTIH
4 Hauana maremaTnyeckoro aHanmsa
OnepupoBaTh MOHITUSMH: HETpEpPhIBHAS (QYHKIMS, NPOU3BOAHAS (QYHKIHH;
4.1 WCIIOJIb30BaTh FTEOMETPUUECKUI 1 (PU3MUECKHIA CMBICI IPOU3BOIHOMN JIS pEILICHHS
3agad
492 HaxomuTe mpou3BOOHBIE BIIEMEHTAPHBIX (DYHKIMH, BBIYUCISATH MPOU3BOJHBIC
' CYMMBEI, IPOU3BEIEHUS, YACTHOTO (DYHKIIHN
43 Hcnonp30BaTh MPOW3BOAHYIO IS MCCIIENOBAHUS (YHKIMH Ha MOHOTOHHOCTH H
' 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIICAOBAHUS K TIOCTPOCHUIO rPpauKOB
44 Hcnonb3oBaTh MNPOM3BOAHYIO [UIS HAXOKACHUS HAWIYYIllero pelieHus B
' NPUKJIaIHBIX, B TOM YHCJIE COLUATbHO-3KOHOMHUECKHUX, 3a1a4ax
45 OnepupoBaTh  MOHATHSAMHU:  TEpPBOOOpa3HasT W MHTErpall;  [OHUMATh
' TEOMETPHUYECKUH 1 (PU3MUECKUI CMBICT HHTETpaia
16 Haxomute mepBooOpa3Hbie 31€MEHTApPHBIX (PYHKIMH, BBIYUCIATH HHTETpal MO
' ¢dopmyne HproToHa - JletiOamma
47 Pemate mpuknagHele 3a7aud, B TOM YHCIE COLUAIBHO-?KOHOMHUYECKOTO H
' (u3nUecKoro xapakTepa, CpeiCTBaMH MaTeMaTHIeCKOro aHajInu3a
5 Teopust BEpOATHOCTEH U CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYEHUH CIy4ailHON BENHYMHBI MO PACIIPENIEIECHUIO
' WIN C IOMOILBIO IUarpaMm
OnepupoBath MOHSATHEM MAaTEeMaTHYECKOTO OXKHJIAHHS, IPUBOUTH IPHUMEPHI TOTO,
5.2 KaK MPUMEHIETCS MaTeMaTn4ecKoe OXKHUAAaHUE CIy4alHOW BEJIMYMHBI, HAXOJUTh
MaTeMaTHYeCKOe OKHUIAHUE 110 JAHHOMY paclpeesiCHHIO
5.3 HmeTs npecTaBieHne 0 3aKOHE OOJBITUX YHCET
54 HmeTs nipescTaBiieHre 0 HOPMaJIbHOM paclipeeeHuU
6 I'eometpus
OnepupoBaTh TMOHATUSAMH: LWIMHAPUYECKAsh TOBEPXHOCTb, 0Opasyrolme
6.1 HWIMHIPUYECKOH  MOBEPXHOCTH,  LWIMHAP, KOHHYECKas  IIOBEPXHOCTH,
o0pasyroniye KOHUYECKO! ITOBEPXHOCTH, KOHYC, chepruieckas TOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpameHus (WMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MTOMYYESHHUS TEJ BPALLICHUS
6.4 KitaccuduimpoBars B3aMHOE paclojioxkeHne chepbl U MIOCKOCTH
OnepupoBarh MOHATUSAMH: LIAPOBOM CErMEHT, OCHOBAaHME CETMEHTa, BBICOTa
6.5 CErMEHTa, IIapOBON CJIOHM, OCHOBAHUE IIApOBOTO CJIOs, BHICOTA ILIAPOBOIO CIIOS,

I1apOBOM CEKTOP
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Breruucnsats 00beMBI 1 iomaaun HOBCpXHOCTCﬁ TCJI BpalllCHHs, TCOMECTPUICCKUX

6.6
TeJ ¢ mMpuMeHeHneM (popmy
6.7 OnepupoBaTh MOHSATHAMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMHUCAHHBINA
' oKoJo cdepsl, chepa, BOUCAHHAS B MHOTOTPAaHHUK HMITH TEJIO BPAIICHUS
6.8 BbIUHCIIATE COOTHOIIGHUS] MEXIy IUIOIAASMHU IOBEpXHOCTEH M 00beMaMu
) MOTOOHBIX TEI
6.9 N300paxats n3ydaemble (GUTYpHI OT PYKH U C TPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIE) MIIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
’ ¢buryp: BuI CBepXy, COOKY, CHU3Y; CTPOUTH CEUSHISI TEJ BPAIICHHUS
W3Bnekatb, WHTEPHpPETHpPOBaTH M  NPEOoOpa3oBbIBATH  HMHPOpPMAIHUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (PUTYpax, MPeJICTaBICHHYIO Ha YepTekax H

pHUCYHKax

[IpumeHsTH TeoMeTpudeckue (PakThl JJIsI PEHICHUS] CTEPEOMETPUYSCKHUX 3ajad,
6.12 NPEAONIATAlONIMX HECKONBKO IIaroB PEUICHUs, €CIU YCJIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE

BEITTOTHATE IEHCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHUA BEKTOPOB U YMHOXCHUSA

6.14 M

BEKTOpa Ha YUCII0, OOBSCHITH, KAKUMH CBOWCTBAMHU OHH 00J1a/Iat0T
6.15 [TpuMeHATh NpaBUIIO NapaJUIeIeNUIIeIa IPH CII0KEHUH BEKTOPOB

OnepupoBarh MOHATHAMU: AECKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOIYJb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXIY

BEKTOPaMH, CKAJSIPHOE MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI

Haxoauts cymMMy BEKTOpPOB M NpOU3BEAECHHUE BEKTOPAa HAa YHUCIO, YIOJd MEXIY
6.17 BEKTOpPaMH{, CKaJSIpHOE TPOU3BENEHHE, pacKiaJblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3anaBaTh TIOCKOCTh YPaBHEHHEM B JAEKapTOBOW CHCTEME KOOPIWHAT

Pemats HpOCTeI‘/'IHII/Ie r€OMETPUUYCCKUE 3aJladyd Ha TMPUMCHCHUEC BCKTOPHO-
KOOpAMHATHOT'O METOZIa

6.19

Pemate 3aaum Ha 0Ka3aTENHCTBO MATEMATHYECKUX OTHOIICHUH M HAXOXICHHE
6.20 TEOMETPHUYECKUX BEIMYUH MO0 00pasiaM WM alropuTMam, IPUMEHss N3BECTHHIE
METO/BI NIPH PELIEHUH CTaHJAPTHBIX MaTEMaTUYeCKUX 3a7ad

IIpuMeHATh  mpocTeHUIME  NPOTrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1a4

6.21

IIpuBOAUTE NMpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B NPUPOJAE U KU3HH,
PacIio3HaBaTh MIPOSIBIICHUE 3AKOHOB FT€OMETPUHU B UCKYCCTBE

6.22

IIpuMmeHATh MONydeHHBIE 3HAHUS HA MPAKTHKE: AaHaJU3WPOBaTh peabHbIC
6.23 CUTyallUl W TPUMEHATHh W3YUYCHHBIC TOHATHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHyecku CcQOpMYIHPOBAHHON TPOOIEMBbI, MOJEIUPOBATH peabHbIC
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CUTyallU Ha S3bIKE TEOMETPHUM, UCCIEIOBAaTh IOCTPOCHHBIE MOJACIU C
WCIIOJb30BaHIEM IT'€OMETPHUECKUX TIOHATHH U TEOPEM, armnapara anredpsl, pemaTh
MPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAXOXICHUEM T€OMETPHUUECKUX BETUINH

IIpoBepsieMble 3JieMeHThI COAEP:KAHUS

Kon [IpoBepsemblil 35IeMEHT CoJIepKaHUS
1 Uucia 1 BBIYMCICHUS
11 Hatypanbubie u uenbie yncna. [I[pu3Haky AeTMMOCTH LETBIX YHCEI
1.2 CreneHb ¢ panroHANBHBIM MTOKa3zaTeneM. CBOWCTBa CTETIeHU
1.3 Jlorapudwm uncna. JlecsTHuHbIE ¥ HATYypaIbHBIE JOTapU(MBI
2 YpaBHeHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3zoBanue BEIpaXECHUH, COAEPIKALIMX JIOTaPHUPMEI
2.2 IIpeoOpazoBanue BRIpaXEHHA, COJEPKAINX CTENICHH C PallMOHATHHBIM TOKa3aTeleM
2.3 [TpumMeps! TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmudeckre ypaBHEHHS U HEPaBEHCTBA
26 CI/ICTSMLI HHHeﬁHBIvapaBHeHHﬁ. Pemenne mpukiIaaHbBIX 337124 C MOMOIIBIO CHCTEMBI
JTMHEHHBIX ypaBHEHUH
2.7 CucTeMbl U COBOKYIHOCTU PAallHOHAJIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PEICHUI0 MaTeMaTHYECKUX 3a/1ad U
3a71a4 U3 pa3In4HBIX 00JacTel HAyKH U peabHOM KU3HU
3 OyHKIMY U TpaQuKu
Oynknust.  [epuonmueckne ¢yHknuu. [IpoMeKyTKM MOHOTOHHOCTH — (DYHKIIHH.
3.1 MakcuMyMbl 1 MUHUMYMBI (yHKIH. Hanbornbiiee n HauMeHbIee 3HaueHUue (QYHKITUH
Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH
3.3 [NokazarenbHas u Jorapudmudeckas pyHKIHN, HX CBOMCTBA U TpaQUKH
3.4 Hcnonb3oBanue rpaguKoB QYHKIUHA 1J1s1 pelIeHHs] ypaBHEHUH U JINHEHHBIX CUCTEM
Ucnonp3oBanue rpadukoB GyHKIMNA A1 UCCIENOBAaHUs MPOLIECCOB U 3aBUCHMOCTE,
35 KOTOpbIe BO3HHKAIOT MPU PELICHUH 3aJad U3 APYTHX Y4eOHBIX NPEAMETOB U peaibHON
KHU3HA
4 Hauana maremaTndeckoro aHaimsa
4.1 HenpepeiBable hynkunn. MeToa HHTEPBAJIOB AJIs pEeLeHNs] HEPaBEHCTB
4.2 IIpouseoaHas Gpyukuuu. ['eomeTprdeckuii 1 GU3MYCSCKHI CMBICI IPOU3BOIHOM
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[TpousBoaHbIe Ar1eMeHTapHBIX (yHKIUH. POpPMYIbI HAXOXKAESHHUS TPOU3BOJHON CYMMBI,

4.3 N
MIPOM3BEICHIS M YaCTHOTO (DyHKITHI
44 [TpumeHeHne TPOU3BOAHOM K UCCIEIOBAHUIO (YHKINI HA MOHOTOHHOCTD M SKCTPEMYMBI.
' Haxoxnenre HanOOMBIIeT0 ¥ HAMMEHBIIETo 3HaUeHU PYHKIINN Ha OTPE3Ke
45 [lpumeHeHne TPOU3BOMHONW JUIsi HAXOXKIACHUS HAWIYYIIETO PEIICHUS B IMPHKIATHBIX
' 3a/avax, JiIsl OIpeesIeHUs] CKOPOCTH TpoIiecca, 3aJaHHoTo (opMyItoil uiu rpadpuxoM
4.6 [lepBooOpa3znas. Tabmuia mepBooOpa3HBIX
47 WnTterpan, ero reoMeTpuveckuii u (U3MUECKUI CMBICH. BblumcieHue uHTerpana mo
' ¢dopmyne Herotona - Jlelibanna
5 Teopust BepOATHOCTEH U CTATUCTHKA
UncnoBple XapaKTEPUCTHUKH CIYYalHBIX BEIWYHMH: MAaTeMaTHYeCKOe OXKUIaHWE,
JIACIIEPCUsl U CTaHJAPTHOE OTKJIOHeHue. I[IpuMepsl NpPHUMEHEHHs MaTeMaTU4ECKOro
5 1 OXXHaaHWA, B TOM YHCJIC B 3a1a4ax U3 HOBCGI[HGBHOI\/'I ’KU3HU. MaTteMaTnueckoe OXUJaHUC
' OMHApHOW CIy4YailHON BeIWMYWHBL MaTeMaTHdecKoe OKHIAHHE CYMMBI CITydaiHBIX
BeJM4YMH. MaTeMaTuueckoe OXHUIAAaHUEC U JUCTICPCUA TCOMETPHUUCCKOT0O U 6I/IHOMI/I3,HLHOFO
pacrpeneneHui
59 3aKkoH OOJBLIMX YHCENl U €T0 POJib B HAayKe, MPUpoJe U o0mecTBe. BEIOOpOUYHEI MeTO
' UCCIIeTOBaHUHT
[IpruMepbl HETPEPBIBHBIX CiIy4alHbIX BEIWYUH. [IOHATHE O IJIOTHOCTH pachpeacsieHus!.
5.3 3amauyy, TPUBOASIIME K HOPMaJbHOMY pacnpeaeneHuo. I[loHatne o HopMalbHOM
pacnpeneneHun
6 I'eometpust
LII/UII/IHILpI/I‘IeCKaH IOBECPXHOCTbD, 06pa3y}01111/1e IH/I.HI/IHI[pI/IT-IeCKOI‘/’I IMOBEPXHOCTHU, OCH
6.1 HWIMHIPUYSCKOW TMOBEpXHOCTH. [lwimHAp: OCHOBaHUS W OOKOBas IOBEPXHOCTD,
o0pa3yroias ¥ oCh, oAb OOKOBOU U MOIHOW MOBEPXHOCTH
Konnveckas TOBEpXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHUYECKOH moBepxHocTH. KOHyC: OCHOBaHME 1 BEpIIMHA, 00pa3yromas U 0Ch, TUIOMAIb
' OOKOBOI1 U MTOJTHOW MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIOIie U BHICOTA, OCHOBAHUS
1 OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: meHTp, pajamyc, AUaMeTp, IUIOMANb TMOBepXHOCTH chepbl. BianmHoe
' pacrionoxenue chepbl u IIIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IIomaab chepsl
6.4 M3o0pakeHne Tel BpalleHns Ha TNIOCKOCTH. PasBepTka MUIHHApPA U KOHyCa
6.5 KoMOunanmu Ten BpallleHWs U MHOTOTPaHHHKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
' cthepsl, chepa, BucanHas B MHOTOTPAHHUK, WITH TEJIO BPAIIECHUS
ITonstne 00 oObeme. OCHOBHBIE CBOiicTBa 00BeMOB Tel. Teopema 00 o00beMe
6.6 NPSMOYTOJILHOTO Tapaiiesienumena U cieactsus u3 Hee. O0beM IWIMHIPA, KOHYCA.
O6beM mapa u wiomaas chepsl
6.7 ITomo6upie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIONMAASMH TTOBEPXHOCTEH,

00BbEMaMHU MTOTOOHBIX TEI
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Ceuennss wiuHApa (MapayiebHO W MEPICHIUKYISIPHO OCH), CEUCHHS KOHYyca
(TmapayuiennbHOE OCHOBAaHUIO W TIPOXO/IAINEE Yepe3 BepIINHY), CEUCHHs IIapa

6.8

BexkTtop Ha muiockocTu U B ipocTpancTse. CI0XKEHUE U BHIYUTaHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha YucIl0. PaznoxxeHrne BeKTopa o TpeM HeKOMIDIaHapHBIM BekTopam. [Ipaswmio
napauienenunena. Pemienue 3amad, CBSA3aHHBIX C NPUMEHEHHEM IPaBUJI JCHCTBUH C
BEKTOpaMu

6.9

[IpsmMoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[Ipocreiinue 3ana4u B KOOpAUHATAX. YTOI MEX Ay BekTopaMu. CKaIsipHOE MPOU3BEICHUE
BEKTOPOB. BBIUMCIIEHHE YTIIOB MEXIy MpsIMBIMH M IUTIOCKOCTsAMHU. KoopmuHatHO-
BEKTOPHBII METOJT IPY PEIICHUH T€OMETPUIECKIX 3314

6.10

Jns mpoBemeHUsT €OMHOTO TOCYJApCTBEHHOTO 53K3aMeHa 1o Martemarwmke (mamee — EI'D mo
MaTeMaTHKe) HCIOJL3YyeTCsl TepedeHb (KOoAH(UKATOp) MpOBEpsSEMBbIX TpPeOOBaHMH K pe3yiabTaTam
OCBOCHHUSI OCHOBHOH 00pa3oBaTenbHOW MPOTPaMMEI CpEIHEro oOImero oOpa3oBaHUsI W 3JIEMEHTOB
conepxkanusi. [Ipu npoenenun EI'D mo maremaTtmke 06a30BOro ypoBHs w3 mepedHs (KomamduraTtopa)
BBIOMPAIOTCS TIO3UIMH, COOTBETCTBYIONIHE (enepabHON paboueil mporpamMme o MaTeMaTHke (0a30BbIi
YpOBEHB)

IIposepsiembie Ha EI'D mo mMaTteMaTnke TpeGoBaHHMs K pe3yJbTaTaM OCBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM POrPaMMBbI CpeHero 0011ero oopa3oBaHus

Kon [IpoBepsiemble TpeOOBaHMS K PEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTrpaMMBI CPEAHETo 00IIero 00pa3oBaHUs
TpeOoBaHUS
1 Bragenue MeTosamu J10Ka3aTeJIbCTB, aJrOPUTMAMH PEIICHUS 3a/1ad; YMEHHE

¢dbopMynupoBaTh U ONEPUPOBATH MOHATHSIMHU: ONpEACICHUE, aKCHOMa, Teopema,
CJIEZICTBUE, CBOMCTBO, MPU3HAK, 0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYITHMPOBKY;
NPUMEHATh HX; yMEHHEe (OpPMYNIHUPOBaTh OOpaTHOE U MPOTHBOIOIOXKHOE
YTBEpXAE€HNE, MPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI, UCIOIH30BATh METOM
MaTEMaTHYeCKOW WHIYKIMH; MPOBOIUTH JOKa3aTeIbHBIE PACCYXKICHUSA IIpH
peLIeHUH 3a/1ad, OLEHUBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCYXKICHUI; yMEHUE
OIIEpUpPOBATh  IOHATUSMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIEpallud  Haj
MHOJKECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar uis
ONMCaHUs PEAIbHBIX MPOLIECCOB U SIBICHUH U IIPU PEIICHNH 3a/1a4, B TOM YHUCIIE U3
JpYrux y4eOHBIX MPEeIMETOB; YMEHUE ONEPUPOBATH MOHITUSAMHE: Tpad), CBSI3HbIH
rpa¢, aepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 337aBaTh U ONMHUCHIBATH rpagbl
PasInYHBIMU CIIOCO0aMU; HCII0IBb30BaTh rpadbl IPU PEILICHUH 3a/1a4

2 YMeHue onepupoBaTh HOHATHUSMH: HATYpaJIbHOE YUCIIO, LIEJI0E YHCIIO, CTEIEHD C
LENIBIM IT0Ka3aTeieM, KOpEeHb HaTypajbHOI CTENEeHH, CTENEHb C palMOHaIbHBIM
HIOKAa3aTeseM, CTEIeHb C AeHCTBUTENBEHBIM OKa3aTeNneM, JIorapu(M 9nciia, CHHYC,
KOCHHYC U TaHT€HC HPOU3BOJIBHOTO YHCIA, OCTATOK 0 MOJYJIO, PAIlMOHAIBHOE
YHCIO, WPpPAlMOHAJIbHOE  YHCIO, MHOXECTBA  HATYPalIbHBIX,  LEJBIX,
paoroOHaJIbHBIX, HeﬁCTBHTeHBHBIX Yucel; YMCHHUC MHCIIOJIb30BaTh IIPU3HAKU
JETMMOCTH, HAaMMEHBINUI OOIIWIl JenuTeNh W HaumMeHblllee o0lee KpaTHoe,
anroput™ EBknuzma mnpu  pemieHMu 3a1a4; 3HAKOMCTBO C  Pa3jIMYHBIMH
NO3ULMOHHBIMU CHUCTEMaMH CYHCIICHUS; YMEHHE BBIOJHATH BBIUYUCIICHHE
3HaYeHWH W MpeoOpa3oBaHMsl BBIPAKEHWH CO CTEMEHSMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALMOHANBHBIX BBIPAXEHUH; yMEHHE OIEepUpoOBaTh
MOHSATHSAMU: MOCJIEI0BATENLHOCTD, apudpmMeTHIecKas pOrpeccus,
reoMeTpuueckas Imporpeccusi, OECKOHEYHO YObIBalOIIasi TIeOMETpHYecKas
Hporpeccusi; YMEHHE 3a/1aBaTh MOCIIEIOBATEIBHOCTH, B TOM YHCIIE C ITOMOIIBIO
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PEKYPPEHTHBIX (DOPMYJT; YMEHHUE OICPUPOBATH TOHATHAMU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIC KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTryMEHT KOMIUICKCHOTO YHuCla,
(hopMa 3armmCcH KOMILICKCHBIX YHUCENl (IFeOMETpPHUECKasi, TPUTOHOMETPpHYECKAs U
anreOpauveckas); yMeTh NPOWU3BOAWTH  apu(PMETUYCCKHE JICUCTBUS  C
KOMITJICKCHBIMH YHCJIAMH; TPUBOJUTH MPUMEPHI UCTIONB30BaHHUS KOMILICKCHBIX
YHCEN; ONIEPUPOBATH MOHATHAMU: MaTpuma 2 X 2 1 3 X 3, ONpeaeTuTe b MATPHIIBI,
TEOMETPHYCCKUH CMBICIT OTIPEACTUTEIS

YMeHue  onepupoBaTh  INOHATHAMH:  PANMOHANBHBIE, HMPPALHOHAIBHBIE,
NOKa3aTenbHble,  CTENEHHBIC,  JIOTapU(PMHUUECKHE,  TPUTOHOMETPHUYECKHE
YpaBHEHUS M HEPAaBEHCTBA, UX CHUCTEMBI; YMEHHE ONEPHPOBATH IOHATUAMMU:
TOKAECTBO, TOXKIECTBEHHOE NPeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
YPABHEHUI U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM;
YMEHUE PEIIATh YPaBHEHUsS, HEPABEHCTBA U CHCTEMBI C IOMOILBIO Pa3IMYHBIX
MIPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C IAPAMETPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, HX CHUCTEMBI U PEIICHUS MAaTeMaTHYECKUX 3agad U
3a71a4y M3 Pa3InHbIX 00JacTell HAyKU M PeabHOM KU3HU

YMeHue onepupoBaTh HOHATHAMU: QYHKIHUS, YTHOCTD (QYHKIMH, IEPUOTUIHOCTD
(GYHKIUHM, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIHMH, 3KCTPEMYM
¢byHKIIMHM, HanOoJbIlee W HAaUMEHbIEe 3HAYeHHWS (YHKIMA Ha TPOMEKYTKE,
HempepblBHAs (YHKIUSA, aCHMIITOTH Tpaguka (GYHKIHH, TEpBas W BTOPas
NPOU3BOJHAS (YHKUIMH, T€OMETPUIECKUN U (DU3NYECKUI CMBICT MPOU3BOIHOM,
nepBooOpa3Hasi, OIpPECNCHHbI WHTErpall; yMEHHE HaXOIUTh aCHUMIITOTHI
rpaduka (yHKUUH; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBI, NPOW3BEACHUS,
YaCcTHOT'O M KOMITO3UIWH (DYHKINH, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpaduKy
(GYHKIIMKM;, yMEHHE HaXOJUTh MPOWU3BOJHBIC 3JEMEHTApHBIX (DYHKIHMH; yMeHHE
UCIIOJIB30BaTh  NPOM3BOAHYIO Ui MCCleoBaHWA  (QYHKUMIE, HaxXoOuThb
HauOOJbIINE U HANMEHbIINE 3HaYeHHUs (PYHKIUII; CTPOUTH TpauKi MHOTOWIEHOB
C WCIONB30BAHWUEM  ammapara MaTeMaTHYecKOro  aHaju3a; [PUMEHSTh
NPOM3BOAHYIO JJISI HAXOXIEHHS HAWIYYIIEro PELIeHUs] B MPHUKIATHBIX, B TOM
YHCIIe COLMANbHO-?)KOHOMUYECKUX U (PU3NUECKUX 3a7adax; HaXOJUTh IUIOMAIN 1
00BbeMbI (PUTYp C TIOMOIIBIO HHTETPaia; IPUBOJUTH IPUMEPBl MaTEMAaTHIECKOTO
MOJICITUPOBAHNS C TOMOIIBIO T PEepEHINATEHBIX YPaBHEHUH

YMmeHnue omepupoBaTh NOHATUSMH: Tpaduk QyHKIMH, oOparHas GyHKIUS,
KOMIO3UIMA ~ (QYyHKOMH, JuHeiHas QyHKOMsA, KBagpaTHYHas  QYHKIHS,
panvoHa bHas (YHKIHMS, CTENeHHas (yHKIUS, TPUTOHOMETpUUYECKHEe (YHKIHH,
oOpaTHbIE TpUTOHOMETpHUYEeCKHE (DYHKIIMHM, TIOKa3aTelbHas U JIorapupmMudeckast
GYHKIIMM, YMEHHE CTPOMTh TpadUKd W3YyYeHHBIX (YHKIWH, BBINOIHSITH
npeoOpazoBanus rpadukoB (YHKUUH, HCIOIB30BAaTh TpapUKH A U3ydYSHHUS
NPOLIECCOB U 3aBUCUMOCTEN, IIPH PELLICHUH 3a/1a4 U3 APYTHX YUCOHBIX IPEIMETOB
W 33J]a4 W3 peajbHON J>KU3HW, BBIpAXaTh (OPMYJIAaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMM; HCIOJIb30BaTh CBOMCTBA M Tpadukd (QyHKIMHA AT pelieHHs
ypaBHEHUH, HEPABEHCTB U 3aJau ¢ MapaMeTpamu; H300pakaTb Ha KOOPAMHATHOMN
TUTOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB U HX CUCTEM

YMeHune pemaTh TEKCTOBBIE 3a[a4d Pa3HBIX THIIOB (B TOM YMCIIE€ HA HPOLIEHTEHI,
JIOJTU ¥ YaCTH, Ha ABIKEHHE, pab0Ty, CTOMMOCTH TOBApPOB U YCIIYT, HAJIOTH, 331a41
u3 OO0JIACTH YIpaBlICHHS JIMYHBIMH U CEMEHHbIMH (UHAHCAMH); COCTaBIISTh
BBIDAKCHUsI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHUIO 3a/ayH,
UCCIIEIOBATh  IIOJIyYCHHOE pELIEHHe U  OLEHHUBAaThb  IPaBJONOJO0HOCTH
pe3yNnbTaToOB; YMEHHUE MOZEIINPOBATh PEAILHBIE CUTYalluU Ha SI3bIKE MATEMATHKU;
COCTaBIISITh BBIPAXKEHUS, YPABHEHHsI, HEPABEHCTBA U MX CUCTEMBI II0 YCJIIOBHIO
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3a/1aud, HUCCJIENOBAaTh IOCTPOCHHBIE MOJIETM C HCIOJb30BaHUEM ammnapara
anreOpel, UHTEPIPETUPOBATH MMOTYIEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh TOHATHSIMH: CpelHEE apudmeTrhdyeckoe, MeIaHUaHa,
HauOonplllee W HauMEHbIIEe 3HAYCHHA, pa3Max, AWUCIEepCHs, CTaHJapTHOE
OTKJIOHCHHE YHCJIOBOTO HA0Opa;, yMEHUE W3BJICKaTh, HMHTEPIPETUPOBATH
uHPOpMAIUIO, TPEACTABICHHYI0 B TaOiluIaX, Ha Jauarpammax, rpadukax,
OTPaKAMOIIYyI0 CBOMCTBA pEANbHBIX TMPOLECCOB U SBICHAW; TPEACTABIATH
MHGOPMAITUIO C TIOMOIIBI0 TAaOJMUI] W JUarpaMM; HCCIENOBATh CTATHCTUYECKHE
JIAaHHBIC, B TOM YHCJIE C NMPUMEHECHUEM TpaUUECKUX METOJOB U 3JIEKTPOHHBIX
cpencTB; TpadUYecKH WCCIeNOBaTh COBMECTHBIE HAOMIOAEHHUS C TIOMOIIBIO
JiharpaMM paccerBaHusl ¥ JIMHEWMHOU perpeccuu

YMeHue ornepupoBaTh MOHATHAMH: CIyYailHBIA OMBIT W CIydailHOe COOBITHE,
BEPOSITHOCTh  CIyYaHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUuecKUX METOJO0B; NPUMEHATh (DOPMYJBI CIOKEHUS H
YMHOEHHSI BEPOSTHOCTEH, POpMyITy MOJTHOM BeposaTHOCTH, (opMmyiy bepHyy,
KOMOuHaTOpHbIe (akThl M (OPMYJIBI; OLEHHBATh BEPOSATHOCTH PpEasIbHBIX
COOBITHIf; YMEHHE  ONEpPUpPOBaTh  MOHATHSIMM:  CIy4yaliHas  BeJMYHHA,
pacrpesnefieHHe BEpOSTHOCTEHW, MaTeMaTH4YecKoe OXKUAAHWE, JUCIepcus U
CTaHIAPTHOE OTKJIOHEHHE CIIy4ailHOH BENMYMHBI, (PYHKIMU paclpencieHus u
IUIOTHOCTH PAaBHOMEPHOI'0, IOKA3aTEJIbHOIO W HOPMAJIBHOIO PpaclpellesICHHI;
YMEHUE UCIOJb30BATh CBOMCTBA U3YUYCHHBIX PACIIPEACICHUN IS PELLICHUS 3a/1a4;
3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIINX YHUCCJI, MCTOJbI BI)I6OpO1IHLIX
UCCIICIOBAaHNH; yMEHHE IPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCET
B IPHUPOJHBIX H O6HIeCTBeHHLIX SABJICHUAX, YMCHHUEC OIICPUPOBATL INOHATHUAMM!
CcOoYyeTaHue, I[EepPecTaHOBKAa, YUCIO COYETAaHUM, YHMCIO IEPEeCTAaHOBOK; OMHOM
HeioTOoHa; ymMeHue NpuUMEHSTh KOMOHMHATOpHbIE (aKTbl M PACCY)KICHHS IS
pelieHns 3ajad; OLEHMBATH BEPOSITHOCTU PEANbHBIX COOBITHH; COCTaBISTDH
BEPOSITHOCTHYIO MOJICJIb U MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSMHU: TOYKA, MpsAMasi, MIIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, J1y4, BEJIUYMHA yria, IUDIOCKUI yroJ, IBYIPAaHHBINA YIroJl, TPEXIPAHHBIN
YTOJI, CKpEIIMBAIOIIUECST NpPAMBIE, MAPAIENBHOCTh W IEPHEHIUKYIIPHOCTh
NOpSIMBIX M IUIOCKOCTEH, Yrol MEXIy NpAMBIMH, YIOJ MEXIy MNpsAMOH H
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMH, PACCTOSHUE OT TOYKH IO IIOCKOCTH,
pacCTOsIHUE MEXIy NPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSMH; YMEHHE
WCIIOJIb30BaTh MPH PEIICHUHN 3a7a4y U3y4eHHbIEe (DaKThl U TEOPEMBI IIJIAHUMETPHH;
YMEHHE OIIEHWBaTh pa3Mephl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH
MaTE€MaTUYeCKUe MOJECIH C IOMOIIBI0 I€OMETPUYECKHUX IOHIATHM M BEJINYUH,
pellaTh CBSI3aHHBIE C HUMU IIPAKTHUYECKHE 3a1a4U

YMeHne omnepupoBaTh MOHATHAMHU: ITUIOM@NL (GUTYpPBl, 00BEM (QHTYPEHI,
MHOTOTPaHHUK, MpPaBUJIBHBIH MHOT'OTPaHHUK, CEYEHHE MHOrOTpaHHHKa, KyO,
napajjieNienumes, NpusMa, NHpaMuaa, (QUrypa W IOBEPXHOCTh BpAIICHUS,
MUIMHIP, KOHyC, map, cdepa, miomans cdepsl, IUIOMAAL MOBEPXHOCTH
OUpaMHIBI, TPU3MBL, KOHyca, LHMIMHApPA, O0beM Kyba, MpsIMOYTOJBHOTO
napajulelenuneaa, NUpaMuasl, TPU3MBI, LUIMHApA, KOHyca, Iapa, pa3BepTka
MTOBEPXHOCTH, CEYCHHS KOHYCa W IMIMHAPA, TapaJjIeIbHbIe OCH HJIM OCHOBAHHMIO,
cedeHue MIapa, IUIOCKOCTh, Kacaromasicss cdepbl, IHIMHIpPA, KOHyca; yMEHHE
CTPOUTH CEYEHHE MHOTOIpaHHMKA, H300pakaTb MHOTOIPaHHUKH, (QUTYpHl U
MOBEPXHOCTH BPAIIEHUS, UX CEUEHHS, B TOM YHCIE C MOMOIIBIO 3JIEKTPOHHBIX
CPE/CTB; yMEHHE IPHUMEHSATH CBOMCTBA T€OMETPHUCCKUX (DUTYP, CAMOCTOATEIHHO
(dhopMynHpOBaTh OIpEIENCHNsT H3yYaeMbIX (UTYp, BBIIBUTATh THIIOTE3Bl O
CBOWCTBAxX M MPU3HAKAX TEOMETPHUYECKHIX (PUTYP, 0OOCHOBBIBATH MIIM OTIPOBEPraTh
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UX; YMEHHE MPOBOIUTH KIacCHPHUKALMIO (QUTYp O Ppa3IMYHBIM MpPU3HAKaM,
BBITIOJIHSITh HEOOXOJUMbIE JOIOJIHUTENbHBIC TIOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATHAMH: JBIKEHHE B MPOCTPAHCTBE, MapauieNbHBIN
NepeHoc, CAMMETPHS Ha TNIOCKOCTH U B TPOCTPAHCTBE, TIOBOPOT, Tpeodpa3oBaHue
nogo0ust, momoOHble (QUIYpbl; yMEHHE paclo3HaBaTh pPaBHBIE W TOAOOHBIC
¢urypel, B TOM YHCIE B TMPHUPOJE, MCKYCCTBE, APXUTEKTYpe; HCIIOJIb30BaTh
TEOMETPHUCCKIE OTHOIICHHS MPH PEIICHUH 3aJ]]ad; HaXOJIUTh ICOMETPUYCCKUE
BEJIMYWHBI (IUIMHA, YTOJ, TUIOMAAb, O0bEM) MpH pEIIeHWH 3aJad Hu3 APYTUX
yueOHBIX MMPEAMETOB U U3 PEaJIbHOM KU3HH; yMEHUE BHIUNCIISATH TCOMETPHUECKHIE
BEJIMYMHBI (JJTUHA, YroJ, UMb, 00beM, TUIOMAIs TOBEPXHOCTH), UCIIONb3Ys
U3y4YCHHBIC (JOPMYITBI K METOJIBI, B TOM YHCJIC: TLIONIA b TOBEPXHOCTH ITUPAMU/IBI,
MpHU3MbI, KOHYyCa, IWJIHHIPA, IUIOmanb chepbl; 00beM Kyba, MPSIMOYroJbHOIO
napajulelienunesa, nupaMuibl, IPU3MbIL, LUAIUHIpA, KOHYyCa, lIapa; yMEHHE
HAXOJWTH OTHOIIIEHHE 00bEMOB ITOO0HBIX (HUTYD

12

YMeHue onepupoBaTh NOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT, BEKTOP,
KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOHM3BEICHHE
BEKTOpa Ha YHMCIIO, Pa3sioKeHHE BEKTOpa Mo 0asucy, CKaspHOE MPOU3BEICHHUE,
BEKTOPHOE TPOM3BEACHUE, YOl MEXIY BEKTOpaMH{; YMEHHE HCIOJIb30BaTh
BEKTOPHBII M KOOPIAMHATHBINA METOA AJISl PELICHUS TeOMETPUUYECKHX 3aJa4 U 3a/1a4
Jpyrux y4eOHBIX IPEIMETOB

13

YMmeHue BbIOUMpaTh MOAXOINMIIMHA METOA sl PEIICHUs 3aayd; HMOHHUMaHHUe
3HaYMMOCTH MaTEeMAaTUKU B U3yYCHUU IPUPOIHBIX U OOIECTBEHHBIX POLIECCOB U
SIBJICHUI; YMEHUE PAClIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE,
YMEHUE IPUBOANTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCHICKOM U MUPOBOM
MaTeMaTHYECKOH HaAyKH

Hepeqeﬂb 3JIEMECHTOB COACPKAHUSA, MIPOBEPAECMBIX HA EI'D no maTemaTHnke

Kon [IpoBepsieMblii 31EMEHT COACPKAHUS
1 Uucna v BBIYUCIIEHUSA

1.1 HarypanbHblie u uensie uncia. [Ipu3Haku 1€IUMOCTH LIEJIBIX YUCEI

12 PanmonaneHbie yncina. OOBIKHOBEHHBIE U AECATHYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE
MEePUOTUIECKUE APOOH

13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHd. [leiicTBUS ¢ apupMETHUIECKUMH
KOPHSIMH HaTYpaJbHOU CTETIeHN

14 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMOHAJIbHBIM IMoKa3aTesneM. CBoMCTBa
CTETICHH

15 CuHyC, KOCHHYC U TaHT€HC YMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHI€HC
YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsiTuunbie M HaTypajibHbIE JOrapuMBbl

1.7 [eiicTButenbHble yncaa. ApudMeTHYECKHe ONepalu C JeHCTBUTENBHBIMH YHCIIAMH.
[IpubnmkeHHbIE BBIYMCIICHUS, MPaBUiIa OKPYIJICHUs, MPUKHUIKA M OIEHKa pe3yibTara
BBIYHCIICHAN

18 [IpeobpaszoBanue BeIpaskeHUIH
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1.9 Kommuiekchble uncna
2 YpaBHEeHHS U HEPABEHCTBA
2.1 Lemnsie 1 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 UppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
2.4 ITokazarenpHbIe U TOTapUMUIECKIE YPaBHEHUS
2.5 Ilenbie 1 poOHO-paITMOHATIEHEIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 INoka3aTenbHbIC U JIOTApUPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpudecKre HepaBEHCTBA
2.9 CucTeMBI 1 COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 YpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuna cucTeMbl TUHEWHBIX YpaBHeHHNA. OTpeaenuTeNs MaTPUIIBI
3 OyHKIHA U TpauKu
3.1 OynK1wst, criocoOs! 3aaanus GpyHkuun. ['paduk pyHkmm. BzanmMHo 0O6paTHbIe QYHKIMH.
YerHsle u HeYeTHbIE pyHKIMU. [lepronnueckue GpyHKIUM
3.2 OO6nacth onpesieNieHns: 1 MHOKeCTBO 3HaueHuni ¢GyHkuuu. Hynmn ¢pynknun. [TpomexyTku
3HAKOIOCTOSHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (pyHKIMH. MaKCUMyMBl 1 MUHUMYMBI
¢ynkmu. Hanbornbiiee n HanMeHblIee 3Ha4eHNe (DYHKIIMU Ha TPOMEXKYTKE
3.3 CrenenHas QyHKUIUS ¢ HAaTypaJbHBIM M LIEJIbIM IOKa3areneM. Ee cBoiicTBa m rpaduk.
CpoiicTBa 1 rpad ¥k KOPHS N-Oi CTENCHN
3.4 Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TpaPUKU
3.5 [MokazarenbHas u orapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
3.6 Touku pa3psiBa. ACUMITOTHI IpadukoB GyHKIME. CBOHCTBA QYHKIHIA, HEPEPHIBHBIX HA
oTpe3Ke
3.7 TlocmemoBaTenbHOCTH, CIIOCOORI 3aaHus ITOCIEA0BATEILHOCTEH
3.8 Apudmernueckast 1 reoMmeTpruecKas nporpeccuu. @opmMyia CI0KHBIX MPOLEHTOB
4 Hauana maremaTndeckoro aHaimsa
41 [IpoussoaHas ¢hynkuuu. [Ipon3BogHBIE AIEMEHTAPHBIX (QYHKIHN
4.2 [IpumMeHeHne NpOU3BOAHOM K UCCIIEI0BaHUIO (PYHKINH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HanOoIbIIEro ¥ HAMMEHBIIETO 3HAYCHUST QYHKIMH Ha OTPe3Ke
4.3 [TepBooOpa3nas. Murterpan
5 MHoXecTBa U JIOTHKA
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51 MHoXxecTBO, onepanuu Haj MHOKecTBaMu. Jluarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTHCTUKA
6.1 OrnucarenbHas CTATUCTHKA
6.2 BepostHoCTb
6.3 KomM6unaropuka
7 T'eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BpaICHUS
7.5 KoopauHatel 1 BEKTOPEI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— Aranacsn JI.C., byry3zoB B.®., Kagomuer C.b. u np. MaremaTtuka: anrebpa u Havaia
MaTeMaTHYecKoro aHanusa, reomerpus. ['eomerpus. 10-11 kmaccel. ba3oBbiii U yrimyOneHHBIN
ypoBHH(MI'Y-miKkose). VYueOHUK. 7-¢ wu3IaHuWe TmepepadOTaHHOE | JOMOJHEHHOE. —
M.: AO «M3natenberBo «IIpocBelienuey;

—I'mazkoB 10.A., FOguna M.U., Byry3zoa B.®. Maremaruka: ['eomerpus. 10 xnacc.
bazoBsiii u yriyonennsiii ypoBau. Pabodas Tetpans — M.: AO «M3marensctBo «IIpocBemienue,
2023, 2024, 2025;

—I'mazkoB 10.A., IOmquna W.U., Byry3oBa B.®. Maremartuka: I'eomerpus. 11 kiacc.

ba3oBeblii u yriny0nennsiit ypoBHU. Pabouas Tetpags — M.: AO «M3aarensctBo «IIpocBemienuey,
2023, 2024, 2025;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— depepanbHas pabovass mporpaMMa OCHOBHOTO 0O0IIero oOpa3oBaHUsi —IpeaMeTa

«Matemarukay, 6a3oBbiii ypoBeHb (1 10-11 kimaccoB 00pa3oBaTeNbHBIX OpraHu3anuii). — M,
2025;

— Nuenckas M.A. ['eomerpus. CamocrosiTenbHbIe paboTHL.
10 kmacc. — M.: «IIpocBemenuey, 2023, 2024, 2025;

— Muenckas M.A. I'eomerpusi. CamocTosiTenbHbIe paboTHI.
11 xnmacc. — M.: «IIpocBemenuer, 2023, 2024, 2025

— Nuenckas M.A. I'eomeTpus. KoHnTponbHbIe paloThI. 10-11 knace. —

M.: «IIpocBemenue», 2023, 2024, 2025

—3uB b.I'. I'eomerpus. Junaktuueckue marepuainsl. 10 knacc. ba3oBbiil 1 nmpoduabHbIN
ypoBHH. — M.: «IIpocBemenuer, 2023, 2024, 2025

—3uB b.I'. I'eometpus. /Iunakruyeckue marepuansl. 11 knacc. ba3oblif u npoduiabHbIM
ypoBHH. — M.: «IIpocBemenuey, 2023, 2024, 2025



