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INOACHUTEJIBHAS 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA «MATEMATUKA»

Pabouass mporpamma mo MaTematuke s oOydarommxcs 5—9 kiaccoB paspaboTaHa Ha OCHO- BE
®denepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa OCHOBHOIO OOIIEro oOpa3o- BaHUS C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, MPEABABISIEMbIX K MaTEMaTHUYECKOMY O00pa30BaHUIO, U
TpaiuUMNA  POCCHIICKOrO  00pa3oBaHHsA, KOTOphle  OOECNEYMBAIOT  OBJIAZICHHE  KIIFOUEBBIMHU
KOMITETEHIMSIMU, COCTABIIAIONIUMEI OCHOBY /ISl HEPEPHIBHOTO 00Pa30BaHUs U Ca- MOPA3BUTHSA, a TAKKE
LEJIOCTHOCTh OOLIEKYJIBTYpPHOT0, JUYHOCTHOIO U TIO3HABATEIBHOTO pa3BHU- TUS oOydaromuxcs. B
paboueii mporpamMme YUTEHBI HI€U U MOI0KeHus1 KoHIenuuu pa3BuTHs MaTeMaTHIEeCKOTr0 00pa30BaHMs
B Poccuiickoit @enepanuu.

B smoxy mudposoit Tpanchopmarmu Bcex cdep YEIOBEUYECKOW IESATCILHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOMl MaTeMaTHYeCKOW MOJATrOTOBKH. YKe B ILKOJIE
MaTe€MaTuKa CIIyXUT OIOPHBIM MPEIMETOM JMJii WU3YyYEHUS CMEKHBIX JUCLUMIUIMH, a MOCJE IIKOJIbI
peaibHOM HEOOXOJMMOCTbIO CTAHOBUTCS HENpPEpPBIBHOE OOpa3oBaHME, YTO TpeOy- €T IOJIHOLEHHOMN
0a30Boii 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHUCJIE U MAaTeMaTUYECKOW. DTO 0OYCIOBICHO TeEM,
YTO B HAIM JHU PacTET YUCIO NPOQPECcCHid, CBA3aHHBIX C HEMOCPEN- CTBEHHBIM IPHUMEHEHHEM
MaTeMaTUKU: U B cdepe SKOHOMHKH, U B OW3HEce, U B TEXHOJIOTHYE- CKUX O0JacTiX, U JaxKe B
ryMaHHUTapHBIX cepax. Takum o0pazom, Kpyr MIKOJIBHUKOB, JUIS KO- TOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM [IPEAMETOM, PACUIIUPSIETCS.

[IpakTuyeckass MOJE3HOCTb MAaTEMaTUKU OO0ycCJIOBI€HAa TeM, 4YTO €€ MPEeAMETOM  SBISIOTCS
dbyHIaMeHTalIbHbIE CTPYKTYphl HAIIErO MHUpA: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIMYECTBEHHBIC
OTHOLIEHUSI OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JIOCTATOYHO CJIOXK- HBIX,
HEOOXOUMBIX /ISl Pa3BUTHS HAYUYHBIX U IPUKJIAJHBIX UAeH. be3 KOHKpEeTHbIX MaTeMaTH- YECKUX 3HAHUI
3aTPyJHEHO TOHMMAaHWE MPUHLMIIOB YCTPOMCTBA M UCIHOJIb30BAaHUS COBpPE- MEHHOM TEXHHKH,
BOCIIPHSITHE ¥ HWHTEPIpETalus Pa3HOOOpPa3HOW COLUMAIBHOW, 9SKOHOMHUYECKOH, IOJIMTHYECKON
uHpopmanuu, Mano3(eKTuBHA MOBCETHEBHAS MPAKTHUECKas JIEATEIbHOCTb.



Kaxxnomy uenoBeky B CBOEM U3HM IPUXOIUTCS BBIIIOJIHATH PAcUEThl M COCTABIATH AITOPUTMBI,
HaXOJUTh U IPUMEHSTH (POPMYIIBI, BIAJETh NPAKTUIECKUMHU MPUEMAMHU T€OMETPHUECKUX U3Me- PEHUN U
HOCTPOCHUH, YNTaTh MH(POPMALIUIO, MIPEJCTABICHHYIO B BUAE TAaOJUL], AUarpaMM U rpaukoB, KUTh B
YCIIOBHUAX HEONPEAEIEHHOCTH U TOHUMATh BEPOSTHOCTHBINA XapaKTep CIIy- YalHBIX COOBITHI.
OnHOBPEMEHHO C pacIIMpeHHeM cdep MPUMEHEHHsI MaTeMaTUKH B COBPEMEHHOM oOuiecTBe Bcé Ooee
BaXHbIM CTAaHOBUTCS MAaTEMAaTUYECKUH CTWJIb MBILIUICHNS, NPOSABISIOLIUICS B ONpe- JEIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B npouecce u3yuyeHuss MaTeMaTUKU B apCEeHal NPUEMOB U ME- TOJOB MBILIUICHUS
YeJI0OBeKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHAYKUUSA U JEAyKLHUs, 0000IIeHHEe U KOHKPETU3AIHs,
aHallM3 M CHUHTE3, KiaccupUKalMs W cUCTeMaTu3auus, abcTparu- poBaHue M aHajorus. OOBEKThI
MaTEeMaTUYECKNX YMO3AKIIFOYEHUH, IIPaBWJIa UX KOHCTPYUPOBA- HUS PACKPBIBAIOT MEXaHU3M JIOTUYECKUX
IOCTPOCHUH, CIOCOOCTBYIOT BbIpaOOTKE yMeHHs (op- MyJIuMpoBaTh, OOOCHOBBIBaTH M JI0Ka3bIBATh
CY’KJIEHHsI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MbllIeHUe. Benymas poib NpUHAUIEKUT MATEMATUKE U
B (hOPMUPOBAHUM ANTOPUTMHUYECKOM KOMIIOHEHTBI MBIIUIEHUS U BOCIIUTAHUM YMEHHMH N€HCTBOBaTH IO
3aIaHHBIM AJITOPUTMAM, CO- BEPILICHCTBOBATh HM3BECTHbIE M KOHCTPYMpPOBaTh HOBBIE. B mpouecce
peleHus 3aad4 — OCHOBOH yueOHOH JeATeNIbHOCTH Ha YPOKax MaTeMaTHKH — pPa3BUBAIOTCS TaKXke
TBOpYECKasl U MPUKJIAJ- Hasg CTOPOHBI MBILUICHHUS.
OOyuenue maremaTHKe AaéT BO3MOXHOCTb Pa3BHUBaTh y OOYyYalOIIUXCS TOYHYIO, pallMOHAlIb- HYIO U
UHPOPMATUBHYIO pedYb, YMEHHE OTOMpaTh HamOOJIee NOIXOMALINE S3BIKOBBIC, CHMBOIHU- YECKHE,
rpadu4ecKre cpeicTBa JUIsl BRIPQXKEHUS CY)KJICHUH U HarJIAAHOIO UX MPEJICTABICHHUS.
HeoOxonuMbplM KOMIOHEHTOM OOLIEH KyJbTypbl B COBPEMEHHOM TOJIKOBaHMM SIBISETCSl 00- 1ee
3HAKOMCTBO C METOJAMH IIO3HAHUS JEHUCTBUTEIBHOCTH, IPEACTABICHHE O MNpPEAMETe M Me- ToAax
MaTeMaTUKH, UX OTJIMYUI OT METOAOB JAPYTUX €CTECTBEHHBIX U I'YMaHUTapHbIX HayK, 00 0COOEHHOCTAX
OPUMEHEHUs MaTeMaTUKM JJIs pelIeHWs Hay4yHbIX M IPUKIAJHBIX 3afad. Takum oOpazom,
MaTeMaTHYeCKOe 00pa30BaHNEe BHOCHUT CBOH BKJIaJI B (popMHpOBaHUE OOIIEH KyJIbTYphIYeIIOBEKA.
N3yueHne MaTeMaTUKU TaKXe CHOCOOCTBYET 3CTETMYECKOMY BOCHHMTAHHUIO 4YEJIOBEKa, MOHU- MaHUIO
KPacoThl U M3SIIECTBA MATEMAaTHUECKUX PACCYKICHUH, BOCIIPUATHIO TE€OMETPUIECKUX (POPM, YCBOCHHUIO
UJEU CUMMETPHH.

LEJIN 1 OCOBEHHOCTU U3YYEHNW S YUEBHOI'O [IPEAMETA «MATEMATHU-KA». 5-9

KJIACCBI

[TpropuTeTHEIMHU TIENSIMU 00yYEHUSI MaTeMaTuke B 5—9 kiaccax sBISIOTCS:

® GOpMHMPOBAHUE LIEHTPAIBHBIX MaTEMaTUYECKUX MOHATUN (YMCII0, BETMUYMHA, T€OMETPHUECKas
¢durypa, nepeMmeHHasi, BEpOATHOCTb, (QYHKIIHS), 0OECTIEYNBAIOLINX PEEMCTBEHHOCTh U Tep-
CHEKTHUBHOCTh MAaTEMAaTUYECKOr0 00pa30BaHusl 00yUaroInXCs;

W 110/IBE€JIcHHE 00y4aroIUXCsl HAa JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U Mate-
MaTHKH U OKPY’KaloIIero Mupa, MOHMMaHHe MaTeMaTHUKU KaK 4acTH OOILIeH KyJIbTyphl Yeno-
BEYECTBA;

B pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH 0Oydaroluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCIIE0BATEIbCKUX YMEHUN, KPUTHUHOCTH MBIIUIEHUS, UHTEpeca K MU3yUEHUIO
MaTEMAaTHKH;

m QopmupoBaHue (yHKIHMOHAIBLHOM MAaTeMaTUYECKOW IPaMOTHOCTU: YMEHHs pacro3HaBaTh
NPOSIBJIICHUS] MAaTEMAaTHYECKUX MOHATHH, 0ObEKTOB U 3aKOHOMEPHOCTEH B pPeabHbIX KU3HEH-
HBIX CUTYyalUsIX U MPU U3YUYEHHUH APYTUX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA SI3bIKE MAaTEMAaTUKH U CO3[aBaTh MaTeMaTHUECKUe
MOJIEJIH, IPUMEHATh OCBOCHHBI MaTeMaTHUYECKHI anmnapar Jiisl pelieHus NPaKkTUKo-
OPUEHTUPOBAHHBIX 3aj]a4, MHTEPIIPETUPOBATh U OLIEHUBATH MOJyYEHHBIE PE3YJILTATHL.
OCHOBHBIC JIMHUU COJIEPKaHMs Kypca MareMaTHki B 5—9 kimaccax: «Umncia v BEIYUCICHUS,

«Anrebpa» («Anredpandeckue BBIPAKEHHS», «YPaBHEHHS W HEPABEHCTBaA»), «DyHKIMNY,
«I"'eomerpus» («['eomerpruyeckue (GUrypsl U UX CBOMCTBay, «M3MepeHHEe TeOMETPUUYECKUX Be-JIMYUHY),
«BeposTHOCTh U cTatucTUKa». [laHHBIE JIMHUU pa3BUBAIOTCS MapalieIbHO, KaXaas B



COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJ[HA OT JAPYIOH, a B TECHOM KOHTAKTE U
B3auMoJieiictBun. Kpome 3Toro, ux oObeInHAET JTOTUYecKas COCTABISIONIAs], TPAAU- [IMOHHO MPHCYyIIas
MaTeMaTUKE W IPOHMU3BIBAIOIIAS BCE MaTeMATHYECKUE KypChbl M COJEp- JKATCIIbHBIC JIMHUU.
ChopmynupoBannoe B DepepalbHOM TOCyIapCTBEHHOM 00pa30BaTENbHOM CTaHIAPTE OCHOBHOTO
o0miero oOpa3oBaHusl TpeOOBaHHE «YMETh ONEPUPOBATh MOHATHIAMMU: ONpEAEICHUE, aKCHOMa, TeOpeMa,
JI0Ka3aTeJIbCTBO; YMEHHUE PACIIO3HABATH MCTUHHBIC M JIOXKHBIC BBICKA3bIBAHUs, NIPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, CTPOUTH BBICKa3bIBaHUS W OTPHULIAHMS BBICKa3bIBaHUID» OTHOCHTCA KO BCEM Kypcam, a
(dopMHpOBaHUE JTOTHUECKUX YMEHHI pacrpeie- JIseTcs M0 BCeM rojgam o0y4eHHs Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHusI.

Conepxannie 00pa3oBaHUS, COOTBETCTBYIOIEE IPEIMETHBIM pe3yjbTaraM ocBoeHus I[IpumepHoit
paboueil mporpaMMsl, pacpeAeaEHHbIM 10 rojjaM 00yueHHsl, CTPYKTypUPOBaHO TaKUM 00pa3oM, 4TOOBI
KO BCEM OCHOBHBIM, NPHHIUIHAIBLHBIM BOMPOCAM O0ydYaromuecs oOpaliainch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKMMHM IOHATUAMH M HAaBBIKAMU OCYILECTBISUIOCH IIOCIEAOBATENBbHO MU
MOCTYTIATENIbHO, C COOMIOICHUEM IPUHIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAIMCH B OOIIYIO
CHCTEMY MaTeMAaTUYECKUX MPEICTaBIECHUI 00ydarouxcs, pac- LIUPssA U yriayouss e€, o0pa3ys npodHble
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IIPE/IMETA «MATEMATHUKA»B
YYEBEHOM ITJIAHE

B cootBercTBUM ¢ PenepabHBIM IOCYIapCTBEHHBIM 00pa30BaTEIbHbBIM CTaHAAPTOM OCHOBHOI'O OOIIETro
o0pa3oBaHUs MaTeMaTHKa SIBJIIETCs 00s13aTeIbHBIM IPEMETOM Ha JJAaHHOM ypoBHeoOpa3oBaHus. B 5—9
KJjlaccax yueOHbIM npeamer «MaTtemaruka» TpaJIuIUMOHHO M3y4daeTcsl B paMKax CIEAYIOUIMX y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kiac- cax — KypcoB «Ausredpa» (BKiIrodas
AJIEMEHTHI CTAaTUCTUKHU U TEOpUH BeposiTHOcTel) u «I'eo- metpusi». Hacrosielt mporpamMmoil BBOJUTCS
CaMOCTOSITENIbHBIA yueOHBIH Kypc «BeposTHOCTbU CTaTUCTHKAY.

Hacrosiieit nporpammoii npegycMaTpuBaeTcs BblI€IEHUE B YUE€OHOM IJIaHE HA U3YUYEHHE Ma-TeMaTUKU
B 5—6 kjaccax 5 yueOHBIX 4acoB B HEJENI0O B TEUEHHE KaxJI0ro roga oOydeHus, B /—9 kiaccax 6
y4eOHBIX YaCOB B HEJIEIO B TEUECHUE KAXKOTO Toj1a 00ydeHus, Bcero 952 yue6- HbIX yaca.

TemaTndeckoe MiIaHUPOBAHUE YYEOHBIX KypCOB M PEKOMEHJyeMOe paclpeseieHne yueOHOro BpeMeHU
JUISL U3YYEHMsI OTHEIbHBIX TEM, MPEAJIOKEHHBbIE B HACTOSIIEH IporpaMMe, HaJlo pac- CMaTpuUBaTh Kak
NPUMEpPHBbIE OPUEHTHPBI B IOMOIIb COCTABUTENIO aBTOPCKOW paboueil mpo- rpaMMbl U HpexkJie BCETo
yuutentro. ABTop paOouell mporpaMMmbl BIIpaBe YBEIMUYWUTh WJIM YMEHb- IIUTh NPEIIOKEHHOE YHCIO
y4eOHBIX 4acOB Ha TeMy, YTOOBI YINIyOUThCS B TEMAaTHKy, Oojiee 3aMHTEPECOBABILYIO YYEHUKOB, WUIIH
HAIpaBUTh YCUJIUS HA MPEOJIOJICHNE 3aTpyAHEHUH. Jlomy- CTUMO Takke JIOKaJbHOE IepepacnpeiesieHue
U TNIEPeCTaHOBKA 3JIEMEHTOB COJEpXaHUs BHYTPU JAHHOrO Kiacca. KoiauuecTBO MpoOBEpOYHBIX padoT
(TeMaTU4eCKMil M UTOrOBBIM KOHTPOJIb Kade- CTBa YCBOEHHS yuyeOHOro marepuajia) U UX THII
(camocTosATENbHBIE M KOHTPOJIbHBIE pPaOOTHI, T€- CThI) OCTAIOTCA HAa YCMOTpEeHHE yuuTens. Takxke
YUUTEIb BIPABE YBEIUYUTh WM YMEHBIIUTh YUCIIO YUeOHBIX YacoB, OTBEAEHHBIX B [IpumepHoit paboueit
nporpaMMe Ha 0000IIeHHe, TOBTO- PEHUE, CUCTEMATU3AIIMI0 3HAaHUHM 00yyJaronuxcsi. EMMHCTBEHHBIM, HO
OPUHLNIIAAIBHO BA)KHBIM KPUTEpPUEM, SIBJSETCS JOCTH)KEHHE pe3yJIbTaTOB OOy4YeHHUs, YKa3aHHBIX B
HaCTOALIEHN Mporpam- Me.

[TJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUYHEBHOT'OITPEJAMETA
«MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenmera «MaremaTnka» TODKHO oOecTeunBaTh [OCTIDKEHHE Ha ypPOBHE
OCHOBHOTO 00I1ero 00pa30BaHUs CIEAYIOUIMX JIMYHOCTHBIX, METANpPEeIMETHbIX W Mped- METHBIX
00pa3oBaTeNbHbIX PE3yJIbTaTOB:



JIMYHOCTHBIE PE3VYJIbTATEI

JIMuyHOCTHBIE pe3yNbTaTbl OCBOEHHS MporpaMmbl ydyeOHOro mpeamera «MaremaTuka» Xapak-
TEPU3YIOTCSL:

HanI/IOTI/ILIeCKOG BOCIIMTAaHHC:

MPOSIBIICHUEM HHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCHUHUCKOM MaTEeMaTHKH, IIEHHOCTHBIM
OTHOUIEHUEM K JIOCTH)KCHUSM POCCUUCKHUX MATEMATHUKOB U POCCUMCKOM MAaTeMaTHYECKOW IIKO- JIbl, K
WCITOJIb30BAHUIO 3TUX JOCTHIKEHUN B IPYTUX HayKaX U MPUKIATHBIX chepax.

Fpa)KI[aHCKOC N IYXOBHO-HPABCTBCHHOC BOCIIUTaAHUC!

TOTOBHOCTBIO K BBIITOJHEHHUIO 005S3aHHOCTEH TpakJaHWHA U PEAIM3alUy ero Mpas, NPeACTaB- JCHHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKLMOHHMPOBAHUS PpA3JIMUYHBIX CTPYKTYp, SBJIEHUH, Mpo- LEeAyp
IpaXkJIaHCKOTO 0011ecTBa (BBIOOPHI, OMPOCHI U IIP.); TOTOBHOCTBIO K OOCYX/IEHHUIO ATHYE- CKUX MPOoOIIeM,
CBSI3aHHBIX C IPAKTUYECKHM INPUMEHEHHEM JOCTH)KEHUI HayKH, OCO3HAaHHUEM Ba)KHOCTU MOpPAJIbHO-
ATUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BoCIIUTaHUE:

YCTaHOBKOW Ha aKTMBHOE Y4YaCTHE B PELIECHUU NMPAKTUYECKUX 3a/lad MaTeMaTH4YECKON HalpaBICHHOCTH,
OCO3HAHMEM BAXHOCTH MAaTEMaTHYECKOro 0Opa3oBaHWs Ha MPOTSDKEHUHM BCEW JKU3HM U YCHEITHOW
npoeCCHOHATIBHON JIeSTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHUEM HMHAMBHIyaJIbHON TpPaeKTOpUU OOPa30BAHUS U KM3HEH- HBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OLIECTBEHHBIX TOTPEOHOCTEH.

DcTeTHYECKOE BOCITMTAHHUE:

CIIOCOOHOCTBIO K SMOIHNOHAJIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHUIO MATEMATUYCCKUX 00BEK- TOB, 3aja4,
peH.IeHPIﬁ, paCCY)K,Z[eHI/II;'I; YMCEHUIO BUACTh MATCMATHYCCKUC 3aKOHOMCPHOCTU B UC- KYCCTBC.
HGHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

OpI/IeHTaHHGﬁ B ACATCIIBHOCTH HA COBPCMCHHYK CHUCTEMY HAYYHBIX HpCHCTaBHeHI/Iﬁ 00 0C- HOBHBIX
3aKOHOMCPHOCTAX PAa3BUTHA YCIIOBCKA, NPUPOJAbI U O6HIGCTBa, MMOHMMAaHUEM MaTeMaTH- YeCKOM HayKHu
KakK C(bepbl 4eJI0OBEUYECKOM ACATCIIBHOCTH, OTallOB ec pPa3BUTHA W 3HAYUMOCTU [JII PA3BUTHA
OUBUIIM3allMKU, OBJIAACHUCM A3BIKOM MAaTEMaTHKHU H MaTeMaTH4IeCKOI KYJ'II)TypOI\/'I KakKk CpcaCTBOM
IMMO3HAaHHUA MHUpPA; OBJIAACHHUEM HpOCTCfII.HHMPI HaBbIKaMU HCCHG,HOB&TCHLCKOP’I ACs1- TCIIbHOCTH.

®duznyeckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPbI 3J0POBbSI M SMOIIMOHAIBHOIO 0JIarornoiy- Yns:

TOTOBHOCTHIO IIPUMEHSATh MaTeMaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbS, BEIEHUS 370POBOIO
oOpa3a XKM3HM (340pOBO€ MNHTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHUH W OTHAbIXa, peryispHas
¢uznueckass aKTUBHOCTH); C(POPMHPOBAHHOCTHIO HaBbIKAa peQIIeKCHM, NMPU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAKOTO e MpaBa APYroro 4YeJoBeKa.

DKOJIOTHYECKOE BOCIIUTAHHUE:

OpHUEHTAallel Ha MPUMEHEHHEe MaTeMaTHUEeCKUX 3HAHUU Ul pelleHus 3a/ad B 00JIacTU CO- XPaHHOCTH
OKPY’)KaIOIIeW cpefpl, IMJIaHUPOBAHUS TOCTYNKOB M OLEHKM HX BO3MOXKHBIX MOCIEI- CTBUM IS
OKpYXaroIle cpenbl; OCO3HAHUEM TJ00aTbHOIO XapakTepa SKOJOTHYECKMX MpoOsiieM M MyTed ux
peIIeHusl.

JInuHOCTHBIE pe3ysbTaThl, OOECIEUNBAIONINE aJaNTallI0 00yJaromerocs K U3MEHSIOUMMCS YCIOBUSAM
COLIMAJIbHOW U ITPUPOJHOM CpEbI:

T'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCIOBHAX HGOHpeI[CJ'IéHHOCTI/I, IMOBBIIICHUIKO YPOBHA CBOEM KOM-
NETCHTHOCTU YE€PE3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHHEC YUUTHCA Yy APYTrux JIrO- neﬁ,
npno6peTaTb B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHU A, HABBIKA 1 KOMIICTCHIIUHN U3 OIIbITA APYTUX;



HEOOXOIMMOCTHIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHcie (OpMyJIHpOBaTh HJEH, MO- HATHUS,
TUIOTEe3bl 00 OOBEKTaX W SIBICHHUSIX, B TOM YHCJIE paHEe HE HM3BECTHBIX, OCO3HABAaTh Je- (PUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYALMIO KaK BBI3OB,
TpeOYIOLMII KOHTpMEp, KOPPEKTHPOBATh IPUHMMAEMblE pELICHUs U JAeHUCTBUS, (BOpMysnpoBaTh U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, JOPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3VJIbTATDBI

MertamnpenmMeTHble  pe3yJibTaThl  OCBOCHHMA HpOrpaMMbl  yuyeObHoro mpeamera «MareMaTHKay
XapaKTEepU3yIOTCS  OBJIAJCHUEM VHUGBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OClCMEUAMU, YHUGED-
CanbHLIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU U YHUGEPCATbHBIMU PEZY/IAMUEHBIMU 0eUCMEUAMU.

Ynueepcanvnvie noznaseamenvuvie Oeiicmeus  obecneuusarom  opmuposanue  0a3z08vIX
KOZHUMUBHBIX npoyeccos odyuaruuxca (0c60eHue Memoo08 NO3HAHUA OKPYHCAIOWE20 MU- pd;
npumeHenue 102U4eCcKux, Uccie008amebCKux onepayuil, ymeHuii pabomams ¢ ungop- mayueit).

Ba3oBrle jornyeckue neiiCcTBUL:

" BBIIBIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKH MATEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOILIEHHM MEXIy HOHATUAMH; (POpMYyIUpOBaTh ONpEAETCHUsS IOHATHIA;
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHUS I 0000IICHNS U
CpaBHEHMsI, KpUTEPUU IPOBOJUMOI0 aHAIN34;

"  BOCIPHHUMATh, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTEIBHBIC H OT-
pHLIaTeNIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIE;

"  BBIABIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEYHs B (haKTax,
JAHHBIX, HAOMIONEHUSX U YTBEP)KICHUAX; MpeagaraTb KpUTEpUU AJIsl BBISABICHUS 3aKO-
HOMEPHOCTEH U TPOTUBOPEYU;

" 1eJaTh BBIBOJBI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIOYeHUH, YMO3aKIIIOUEHUI 10 aHajoruu; 66 pa3dupaTh J10Ka3aTenbCcTBa MaTe-
MaTHYECKUX YTBEP)KJICHUH (IpsSMbIE U OT IPOTUBHOTO), IPOBOIUTH CAMOCTOSTENBHO HE-
CJIOKHBIE JOKA3aTeIbCTBA MaTeMaTHYeCKuX ()aKTOB, BHICTPAUBATh apryMEHTAIIHIO, IIPU-
BOJIUTH NPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;

= BBRIOMpATh CMOCOO perieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB peIlie-
HUS, BBIOUpaTh HanboJiee MOAXOAAIINMN ¢ yU€TOM CaMOCTOATENbHO BbIIEIEHHBIX KpUTE-
pHEB).

bazoBrie HcciemoBaTeILCKUE ICHCTBH:

"  HCHOJIb30BaTh BOMPOCHI KaK HMCCIENOBATENbCKUI MHCTPYMEHT MO3HAHMS, (HopMyIupo-
BaTh BOMPOCHI, GUKCHUPYIOIINE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITENILHO YCTaHABIIH-
BaTh MCKOMOE W JIaHHOE, (DOPMHPOBATH THUIIOTE3Yy, apTyMEHTHPOBATh CBOIO TO3HIIHIO,
MHEHHE;

"  TIPOBOAWTH MO CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY HECIOXHBIA 3KCIICPUMEHT, He-
00JIBIIOE HUCCIIEIOBAHUE M0 YCTAHOBIECHUIO OCOOGHHOCTEH MaTeMaTHUYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

" CaMOCTOSITENLHO (OPMYITUPOBATH 0OOOIIEHHS U BBIBOJBI MO Pe3yJibTaTaM MPOBEAEHHO-
ro HaOJIO/ICHUS, UCCIIEIOBAHMS, OLIEHUBATh TJOCTOBEPHOCTh MOMYUYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNI;

"  [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, & TAK)KE BBIIBUTATh TPEATIONOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ uadopmarnueii:

"  BBIIBJIATH HEOCTATOYHOCTH U M30BITOUHOCTHh HH(OPMALIMH, TAHHBIX, HEOOXOAUMBIX IS
pELIeHHS 3a/1a4u;

. BBI6I/IpaTB, AHAJIM3UPOBATb, CHUCTCMATHU3UPOBATL U HHTCPHNPECTUPOBATDH I/IH(I)OpMaL[I/IIO



Pa3NUYHBIX BUAOB U (POPM MpeacTaBICHuUS;

= BpIOMpaTh GOpPMY MpeACTaBICHUS MHPOPMALUU M UIUTIOCTPUPOBATH PEIaeMble 3aJauu
cXeMaMM, AMarpaMMaMu, MHOHU rpadukoil 1 uX KOMOUHALUAMY;

" OLEHUBaTh HAAEKHOCTh WH(POPMAIMU O KPUTEPUSAM, MPEATIOKCHHBIM YUUTEIEM WIIH
C(OpPMYIMPOBAHHBIM CAMOCTOSTENIBHO.

- Yuueepcanvnuvie kommynukamuenwie oeiicmeus obecneuusarom c@hopmuposanHocms
COUUAILHBIX HABBIKOE 00YHaAIOUUXCA.

OO01enue:

B BOCIIPUHUMATh U (POPMYIUPOBATH CY>KICHHS B COOTBETCTBHH C YCIIOBUSIMHU U IEJIAMU 001Ie-
HUA; SICHO, TOYHO, T'PAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS MO XOAY pPELICHUs 3aJauyd, KOMMEHTHPOBATh MOJY4YEHHBIH pe-
3yJbTar;

B B X0/i¢ 0OCYKJIE€HHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O00CY>KIaeMOM TeMbI, TPOOJIEMbI, pellia-
€MOM 3aJjaui, BbICKA3bIBaTh UJEH, HALIEJICHHBIC HA TIOUCK PELLIEHUS; CONIOCTABIATh CBOU CYX-
JIEHUS C CY>KICHHUSIMH JAPYTUX YYACTHUKOB AMANIOra, OOHAPYKUBATh PAa3IMYMe U CXOACTBO IO-
3ULUI; B KOPPEKTHOU opme HOpMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

"  [PEICTaBJATh PE3yJIbTAThl PEUICHUs 3aJaud, SKCIEPUMEHTa, MCCIENOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYILJICHUS C YYETOM 3ajad MPe3eHTAlM U OCO-
OCHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

N IOHMMAaTh U UCMOJb30BaTh MPEUMYLIECTBA KOMaHAHON M MHIUBUAYaJIbHOW pabOThl IpU pe-
IIEHUU Y4eOHBIX MaTEeMAaTUYECKUX 3a/a4; PUHUMATh 11€Jb COBMECTHOM JEATEIbHOCTH, IUIa-
HUPOBATh OPTraHU3AIMI0 COBMECTHOW PabOTHI, paclpeaessiTh BUABI paboT, AOroBapuUBaThCS,
00Cy»X/1aTh MPOLIECC U Pe3ybTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOACH;

B yYacTBOBaTh B TPYNNOBBIX (hopMax paboTsl (0O0CykaeHus, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEMCTBUSA C JPYyTHU-
MU 4JIeHaMH KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT IO KPUTEPUSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

- YHuueepcanvuvie pecynamugnvie Oeiicmeus odecneuugarom @GopmMuposanue CmMulci106bIX
YCMAHOBOK U HCUZHEHHBIX HAGBIKOG TUYHOCHIU.

CaMOOpFaHI/I3aI_II/IHI

"  CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aITOPUTM pEIleHUs 3a/1a4yu (MJIU ero 4acTb), BbIOU-
paTh Ccrocod peleHus ¢ y4éToM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OpMaLIKK.

CaMOKOHTpOJIb:

" BIaJETh CcrOco0aMU CaMOMPOBEPKH, CAMOKOHTPOIIS TMpoIlecca W pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

"  [OPEeABUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELIEHHWU 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAMJEHHBIX OMIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

"  OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa AEATEIBHOCTH IOCTABICHHOW LEIU U YCIOBHUSM,
OOBSCHATH MPUUMHBI IOCTUKEHUS WM HEIOCTHKCHUS €)M, HaXOIUTh OMHMOKY, TaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl OcBOeHUs PabGoueil mporpammbl MO MareMaTHKe HpPEICTaBJIEHbI MO Trojam
o0ydYeHHsI B CIEIYIOIIMX pa3/eliaX MporpaMMbl B paMKaX OTAEIBHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matemarukay, B 7—9 kilaccax — KypcoB «Anredpay, «['eomerpus», «Be- poITHOCTb U CTATUCTUKAY.



Pa3Butne mormueckux Hpe,Z[CTaBJIeHI/Iﬁ U HABBIKOB JIOTMYCCKOTO MBIIIJICHUA OCYHICCTBIISICTCA Ha
MNPOTAXKCHUU BCCX JICT 06y‘{€HI/I$I B OCHOBHOM IIIKOJIE B paMKax BCEX HAa3BAHHBIX KYPCOB.
Hpe/:[nonaraeTc;I, YTO BBIITYCKHHK OCHOBHOM IIIKOJIBI CMOKET CTPOUTH BBICKA3BIBAHUA WM OTPHILIA- HUA
BBICKaSLIBaHHﬁ, pacnio3HaBaTb HWCTUHHBIC W JIOKHBIC BbICKA3bIBAHUA, IMIPHUBOJWUTL IMPHUMEPHLI U
KOHTPIIPUMEPHI, OBJIAACET MMOHATHUAMU: OIIPEACIICHUC, aKCHUOMaA, TCOpEMA, TOKA3aTCIIbCTBO — U HAYUUTCA
HCIIOJIB30BAaTh UX IIPU BBINTOJIHCHUU y‘-Ie6HbIX u BHey‘-I€6HbIX 3aJga4.

HEJIM U3YUYEHU S YUEBHOI'O KYPCA
[TpropuTeTHBIMY LETSIMU 00yYeHHS MaTeMaTHKe B 5—6 Kiaccax sBISIOTCS:

B IPOJIOJKEHNE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATUH (YUCIIO, BEIMYUHA, I'€0-
MeTpuuecKasi purypa), 00eCreYrBarONIMX IPEEMCTBEHHOCTh M MEPCIIEKTHBHOCTh MaTeMaTH-
4eCKOTro 00pa3zoBaHus 00yUarOMINXCs;

N Pa3BUTHE WHTCIUICKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOY4YaroIMXCs, NO3HABATEIbHON
AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHHﬁ, HUHTCPCCA K UBYUCHUIO MATCMATHUKHU,

W [10/IBEICHUE 00YYAIOIINXCsl Ha JIOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H MaTe-
MAaTUKH U OKPY’KAIOLIEro MUPA;

m popmupoBaHue (GpyHKIHOHATIBHON MaTeMaTHYECKOW IPAMOTHOCTH: YMEHHS Paclo3HaBaTh Ma-
TEeMaTUYeCKHe 0OBEKTHI B PEAIbHBIX )KU3HCHHBIX CUTYAIUsIX, IPHMEHSATh OCBOCHHbBIC YMCHHS
AJI1 PpCHICHUA IMMPAKTUKO-OPUCHTHPOBAHHBIX 3a/lad, MHTCPHPCTUPOBATH IMOJYUYCHHBIC PE3YJIb-
TaThl U OLICHUBATh X HA COOTBETCTBUE MPAKTUYCCKON CUTYAIHH.

OcCHOBHBIE JIMHUM COJEpXKaHUsA Kypca MaTeMaTMKu B 5—6 Kiaccax — apudmeTuyeckas u
TreOMEeTpUYECKasi, KOTOPbIE pa3BHBAIOTCS MApaUICNbHO, KaKIas B COOTBETCTBHM C COOCTBEHHOMU
JIOTUKOH, OHAKO, HE HE3aBUCUMO OJHA OT APYTOi, a B TECHOM KOHTaKT€ U B3aUMOAECUCTBHU. Takke B
Kypce IPOUCXOUT 3HAKOMCTBO C 3JIEMEHTAMHU aIreOpbl U ONUCATENbHON CTaTUCTUKY.

N3yuenune apudmeTrnueckoro MaTepuala HAYMHAETCS CO CHUCTEMATH3allMdM W DPa3BUTUS 3HAHUHA O
HaTypaJIbHBIX 4MCIAX, MOJYYEHHBIX B HadaJbHOM 1Kosie. [Ipu 3TOM COBEpIIEHCTBOBAaHHE BbI-
YUCIUTEIbHON TEXHUKH M (OPMHUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUN COYETaeTCsl C pa3BU- THEM
BBIUMCIUTENbHON KYJIbTYphl, B YACTHOCTH C OOYYEHHEM MPOCTEUIINM NpuéMaM NPUKUAKU U OLIEHKH
pe3yJIbTaTOB BbIYMCIEHUN. V3ydeHne HaTypaiabHBIX YMCENl IMPOAOJDKAETCS B 6 Kilacce 3HAKOMCTBOM C
HAYaJIbHBIMU MOHATUSMHU TEOPUHU JEIIUMOCTH.

Jpyroii kpynHbIi OJOK B coaep)kaHUM apupMeTHYecKoW JMHMU — 3T0 Apodu. Hauano uzy- ueHus
OOBIKHOBEHHBIX M JIECATUYHBIX Op0oOeil OTHECeHO K 5 kiaccy. DTO MEpBBIA 3Tal B OCBOE- HUU JApo0eH,
KOIZla MMPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH, MOHATHUAMHU TeMbl. [Ipm aTOM paccmorpeHue
OOBIKHOBEHHBIX JIpo0O€il B MOJHOM OOBEME MPEAIIECTBYET H3YHEHHIO Jecsi- TUYHBIX JApoOeH, uTo
11eJ1eco00pa3HO € TOYKHM 3PEHUs JIOTUKHM W3JI0KEHUs YHMCIOBOM JMHHMM, KO- TJa MpaBuia JEHCTBHH ¢
JECSTUUHBIMU JPOOSIMH MOKHO OOOCHOBATh YK€ U3BECTHBIMM aJIr0- PUTMAMHU BBIMOJIHEHUS JEHCTBUIM C
OOBIKHOBEHHBIMH JpPOOSMH. 3HAKOMCTBO C JECATUYHBIMH JPOOSMHU paCIIMPUT BO3MOKHOCTH IS
NOHMMAaHUSA O00ydYaroIMMHCS TPUKIAAHOIO MPUMEHEHHS HOBOM 3alUCH MNpPU HM3YYEHUU JAPYTUX
IPEIMETOB U MPH MPAKTUYECKOM HcTosib30BaHUM. K 6 Ki1accy oTHeCEH BTOpPOil 3Tan B U3y4EeHUU JApOOei,
I7Ie MPOUCXOJIUT COBEPUICHCTBOBAHWE HABbl- KOB CPaBHEHMsS M INpeoOpa3oBaHHs ApoOel, OCBOEHHE
HOBBIX BBIYMCIIUTENBHBIX aJTOPUTMOB, OTTAUMBAHUE TEXHUKU BBIUMCIICHMH, B TOM YHCIIE 3HAYCHUU
BBIpQXEHHM, colepKaluX U OObIK- HOBEHHbIC, U JECATUYHBIE NPOOH, YCTAHOBJIEHHE CBS3EH MEXIY
HUMH, PACCMOTpEHHE NPUEMOB pelIeHus 3aa4 Ha ipobu. B Havase 6 kiacca mpOMCXOIUT 3HAKOMCTBO C
MOHSITUEM IMPOLIEHTA.

OCOOEHHOCTBIO U3YUYEHUS MOJOKHUTEIbHBIX U OTPUIATEIBHBIX YUCEIN SIBIISETCS TO, YTO OHH TAaK)K€ MOTYT
paccMmaTpuBaThCs B HECKOJIbKO 3TanoB. B 6 kiacce B Hauane uzyuyeHus: teMmbl «[lo- noxurenbHble u
OTpULATENIbHBIE YHCIIa» BblAensdeTcs noarema «llenble umcna», B pamkax KOTO- pOMl 3HAKOMCTBO C
OTPULATENIbHBIMM YHCIAMH M JEUCTBUSMU C IMOJIOKUTEIbHBIMA U OTpPHULA- TEJIbHBIMH YHUCIaMH
IPOUCXOAUT HA OCHOBE COJEP)KATEIBHOIO MOAXO0Ja. OTO MO3BOJSET Ha JI0- CTYIHOM YpPOBHE
MO3HAKOMHUTh YYaIIMXCS MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHSTHSIMH T€- MbI, B TOM YHCIE U C
NpaBUJIAMU 3HAKOB TPHU BBIMOJHEHUN apu(PMETHUECKUX NeHCTBUM. M3yde- HUE palMOHANbHBIX YHCEl
Ha 9TOM HE 3aKOHYMTCA, a OyJeT MPOJOJIKEHO B Kypce anreopsl 7



KJIacca, YTO CTAHET CJIENYIOLIUM IPOXO0AO0M BCEX IPUHLUIINAIBHBIX BOIIPOCOB, TEM CaMbIM pa3- JI€JICHHUE
TpyAHOCTEH oOOJerdJaeT BOCHPUSATHE MaTepuana, a paclpeiesieHHe BO BPEMEHH CIIOCO0- CTBYET
IPOYHOCTU IPUOOPETAEMbIX HABBIKOB.

[Ipu 00ydeHnu pemeHnio TEeKCTOBBIX 337a4d B 5—6 Kilaccax HCHOJB3YIOTCSA apu(PMETHUYeCKue MPHEMBI
pewieHus. TeKCTOBbIE 3a7auM, pellaeMble IPU OTPaOOTKE BBHIYMCIUTENIBHBIX HaBBIKOB B 5—O6 Kiaccax,
paccMaTpUBalOTCS 3a7auy CIEAYIOUINX BUIOB: 3aa4d Ha JBIKCHHE, HA YaCTH, HATIOKYIIKH, Ha paboTy u
IPOM3BOUTENBHOCTb, HAa IPOLIEHTHl, HAa OTHOIIEHUS W mnponopuuu. Kpo- me Toro, oOydarouuecs
3HAKOMSATCS C MpHEMaMHU pelieHHs 3ajad 1epeOopoM BO3MOXKHBIX Bapu- aHTOB, y4arcs paboTaTh C
uHpopMaLuel, IpeacTaBIeHHOH B (hopMe TabIUL] UM JUarpaMM.

B Paboueii mporpamme mpeaycMOTpeHO (OPMHpPOBAHUE MPOMEAESBTUYCCKUX — aNreOpandecKux
npezcTaBieHuil. bykBa kak CMUMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MaTeMaTHYECKOro KOHTEKCTa
BBOJMTCS NIOCTENEHHO. ByKBEHHAsi CUMBOJIMKA ILIMPOKO HUCIOJIB3YETCS IIPEKIE BCETrO JUIS 3alIUCH OOIINX
YTBEPXKACHUNH U MpPEUIOKEeHUH, (GOopMyJI, B YACTHOCTH Ul BBIUMCIIEHUS T'€0- METPUUYECKUX BEJIWYMH, B
KaueCTBE «3aMECTUTEIISD YUCIIa.

B kypce «MaremaTnku» 5—~6 Ki1accoB IIpeACTaBIeHA HAIJIsAHAs T€OMETPHUsl, HallpaBJIeHHasl Ha Pa3BUTHE
00pa3HOro MBbIIIJIEHUS, IPOCTPAHCTBEHHOIO BOOOpPaXEHUs, M300pa3UTEIbHBIX YMEHUN. DTO Ba)KHbII
9Tall B M3YYEHHUU TI€OMETPHUM, KOTOPBI OCYLIECTBISETCS Ha HArjsHO- INPAKTUYECKOM YpPOBHE,
ONMpAETCsl Ha HarIsAHO-00pa3HOoe MbllUIeHHnEe o0yyaromuxcs. bosbias pojab OTBOAUTCS MPAaKTUYECKOU
NESITeIbHOCTH, ONBITY, OSKCIEPUMEHTY, MojenupoBaHuto. OOy- darouecs 3HAKOMATCA ¢
TeOMETPUYECKUMHU (PUTypaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C WX MPOCTEHIINMHU KOH(UTYpALUIMHU,
yudaTcsl M300pakaTh MX Ha HEIMHOBAHHOM M KieTyaToil Oyma- re, pacCMaTpUBAIOT MX IMPOCTEHIINE
cBoiictBa. B mporecce u3yueHus HarjisgHOW IEOMETPUM 3HAHUS, INOJyYEHHbIE OO0ydYarollMMHCS B
HayaJIbHOM LIKOJIE, CHCTEMAaTU3UPYIOTCS U PACIIUPSIFOT-CA.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcs MHTeTpHUpOBaHHBIA mpeamer «Mare- MaTuKay,
KOTOPBIA BKIFOUYACT apu(PMETHUSCKUNA MaTepUaT U HATJSIIHYIO TE€OMETPHIO, a TAKXKE MPOTICICBTUICCKUE
CBEJICHHUS U3 aJIreOPbl, DJIEMEHTHI JIOTUKH U Hayayia ONUCaTeIbHON CTaTH- CTHKH.

VY4eOHbI MiIaH Ha M3ydyeHHUE MAaTeMaTUKU B 5—O6 Kjaccax OTBOAMT HE MeHee 5 ydeOHBIX Ya- COB B
HEJIeINI0 B TeUYEeHUE KaXXI0To rofa o0ydenus, Bcero He MmeHee 340 ydeOHBIX 4acoB.

COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYUEHUN )
5 «kiacc

Hamypanonvie uucna u nyno
Harypanbnaoe uncno. Psan natypanbabix yucen. Yucno 0. M300paxeHne HaTypaibHBIX YACET TOYKAMU Ha
KOOpPJMHATHOM (YUCIIOBOM) MPSIMOH.
[lozunnoHHas cucreMa cyucieHus. Pumckas HyMmepanus Kak HpUMEpP HEMO3UIIMOHHOM CH- CTEMBI
cumcienus. JlecaTuunas cucteMa CUMCICHUsI.
CpaBHeHUE HATypalbHBIX UYMCEN, CpPaBHEHHE HATypaldbHBIX uucen ¢ HylaéM. CrmocoObl cpaBHE- HUSL.
OkpyriieHne HaTypaJIbHBIX YHCET.
CrnoxeHue HaTypaldbHBIX YHCEN; CBOMCTBO HYJS MPHU CIOXEHHH. BhlunTaHue Kak AeicTBHe, oOpaTHOE
CIIOKEHUI0. Y MHOKEHHUE HAaTypaJbHBIX YKCEN; CBOMCTBA HYJIS M €IMHHIIBI TIPH YMHO- XeHuu. [lenenue
KaK JelicTBue, oOpaTHOe YMHOXEHHIO. KOMIIOHEHTHI AEWCTBMIA, CBA3b MEXIy HHUMH. l[IpoBepka
pesynpTata apudmerndeckoro AecTBusA. [lepeMecTuTeNnbHOE W COYETATEIHHOE CBOMCTBA (3aKOHBI)
CIIOKECHHSI U YMHOXKEHHUS, pacTpeIeIuTeTbHOE CBOMCTBO (3aKOH) YMHOKe- HUSL.
Hcnonp3oBanne OykB i1 00O3HAYCHHS HEW3BECTHOTO KOMIIOHEHTAa W 3aliCH CBOWCTB apud-
METHYECKUX JECUCTBUU.



Jenurenn ¥ KpaTHBIE YHUCIIA, PA3JIOKEHUE HA MHOXMUTENIU. [IpocTeie M COCTaBHBIE 4YMCIIA.
[Tpusnaku nenumoctH Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoMm.

CreneHsb ¢ HaTypaJabHBIM IIOKa3aTeNIeM. 3alIACh YKUCIIa B BUIE CYMMBI Pa3psAHBIX CJIaracMbIX.
Yucnosoe BelpakeHue. BeluncieHne 3HaY€HUM YUCIIOBBIX BBIPAXXEHUN; MIOPSAIOK BBIITOIHEHUS JCHCTBUN.
Vcnonb30BaHue NpH BHIYMCIEHUSAX EPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOWCTB (3aKOHOB) CI0XKEHUS
Y YMHOKEHHUSI, paCIPENEIUTEIbHOIO CBOMCTBA YMHOKCHHUS.

/lpoou
[IpencraBnenue o 1pobu Kak crocoOe 3amucu 4actu BeauunHbl. OObIKHOBEHHBIE ApoOu. [IpaBuiibHbIe 1

HenpaBwibHbIe qpodu. CMerianHas ApoOb; MpeiCcTaBlIeHUE CMEIIaHHOM poOM B BUAE HENPABHIBHOM
IpoOu U BBIJEIICHUE IEJION YacTH YHCia U3 HEeNMpaBWIbHON qpodu. M306- paxeHue npodel Toukamu Ha
yuciaoBor npsiMoi. OcHOBHOE CBOMCTBO npobu. Cokpamenue npobeii. [IpuBenenue apobu Kk HOBOMY
3HameHareno. CpaBHEHHE JPOOCH.

CrioxeHue ¥ BhIUMTaHUE Apo0ei. YMHOXKEHHE U JeJIeHHE Ipo0eii; B3aMMHO-00paTHBIE IPOOH.
Haxosxienne yacTu 11eJ10ro U LEeJIoro Mo ero 4YacTH.
Hecsatuunas 3anuck apooOei. [IpencraBnenne necaTHYHOM apodu B BUAEC OOBIKHOBEHHOM. 300pakeHne
JECSTUYHBIX Ap0oOel TOuKaMy Ha YUCI0BOM NpsiMoi. CpaBHEHHE JECSITUUHBIX APOOEH.

Apudmerndeckue IeiCTBUS ¢ JECITUUHBIMU Apo0siMu. OKpyTIeHHE JECATUYHBIX APOOESH.

Pewernue mexcmoesuwix 3a0au

Pemrenne TekcTOBBIX 3a71a4 aprupMETHYECKUM criocoOoM. Pemenne morndeckux 3amad. Peme- Hue 3amaq
nepedbopoM BCeX BO3MOKHBIX BapHaHTOB. Vcmonb30BaHue Mpu pelIeHUH 3a1a4 Ta0- JIUI] U CXEM.
Pemenne 3amau, copepikamuyx 3aBUCHUMOCTH, CBS3BIBAIOIIUE BEIMYHUHBI: CKOPOCTh, BPEMS, PACCTOSHHE;
[[eHa, KOJIMYECTBO, CTOMMOCTh. EJTMHUIBI H3MEPEHUS: MacChl, 00bEMa, IEHBI, pac- CTOSHUS, BPEMEHH,
ckopocTh. CBsA3b MEXY €AMHULAMU U3MEPEHUSI KaXK/101 BETUYMHBI.

Pemienre oCHOBHBIX 3a/1a4 HA APOOH.

[IpencraBnenue TaHHBIX B BUAC TAOIHII, CTOIOYATHIX JUATPAMM.

Haznaonan ceomempus
Harnsanele npeacraBieHus o ¢urypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK, JIyd, YroJ, JOoMaHasd,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. ITpsiMOi1, OCTpBIN, TyIIOW U pa3BEPHYTHIN YIJIBL.
JlinHa oTpe3ka, METpUYECKHE E€OUHMIBI JUIMHBL. JlJIMHA JIOMaHO#, NEpUMETp MHOIOYTOJbHHM- Ka.
H3mepenune u nocTpoeHUe YIJioB € TOMOIIBI TPAHCIIOPTHUPA.
Harnsanele npezacraBieHus o (urypax Ha IJIOCKOCTH: MHOTOYTOJBHHK; MPSMOYTOJIBHUK, KBaJaparT;
TPEYroJbHUK, O PaBEHCTBE (pUryp.
N300paxkenue ¢uryp, B ToM uucie Ha kjieryatoil Oymare. IlocTtpoenue koHurypaumii u3 ya- cre
OpsIMOM, OKPYKHOCTU Ha HEJIMHOBAHHOM M KieTyaToi Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YTIJIOB
IPSIMOYTOJIbHHUKA, KBaJpaTa.
[Imomane DpsIMOYroJIbHUKa M MHOTOYTOJBHUKOB, COCTaBJICHHBIX W3 IPSMOYTOJIBHUKOB, B TOM YHCIE
¢duryp, n300paxEHHbIX Ha KjIeTyaTo Oymare. EquHUIBI n3MEepeHUs IITOIAIHN.
Harnsanbele npeactaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: MPsSMOYTOJbHBIN mapaijenenu- nea, Kyo,
MHOTOTpaHHUKU. M300paskeHne npocTeliuX MHOTOIpaHHUKOB. Pa3BépTku Ky0Oa U ma- pajienenurnesa.
Co3nanue mMojieneil MHOrorpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U JIP.).

O0bEM IPSIMOYTOJIBHOTO Mapaienenumnena, kyoa. Eqununst usmepenus oobéma.

5 kmacc

Hamypanovuwvie uucna
ApudmeTrnueckre IEHCTBUS C MHOTO3HAUYHBIMH HATypaJlbHBIMHM uuciIaMH. YMCIIOBBIE BbIpa- >KEHUS,
MOPSIIOK JCUCTBUIA, UCIIONB30BaHNE CKOOOK. Mcronb30BaHme MPU BHIUMCICHUSIX TIEPe- MECTUTEIHHOTO U
COYETATEIBLHOIO0 CBOMCTB CJI0KEHUSA U YMHOKEHHUS, PaCIPeAeTUTEILHOTO



cBOMcTBa yMHOKEHUs. OKpYTJIEHUE HATypPaTbHBIX YHCEIL.
JlenuTenu M KpaTHbIC YUCIIa; HAUOONBIINIA OOIIMI AeTUTeNh U HauMEeHbIIee o01iee KpaTHOe.
JleruMocTh CyMMBI M IpOoH3BeeHNUs. [leTIeHne ¢ OCTaTKOM.

Jlpoou
OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWCTBO JpoOHW, cokpamieHue napobeii. CpaBHEHHE U YIIO-

pspounBanue npobel. PemieHune 3amad Ha HaXOXKJIEHHE YacTH OT IIEJIOT0 M IIEJIOr0 MO €ro YacTH.
JpobHoe ymcio kak pe3yibTar aeneHus. lpencraBienue necsaTHUHOR ApoOU B BuAE OOBIKHO- BEHHOMN
JIpoOH ¥ BO3MOKHOCTh MPEACTABIICHUS OOBIKHOBEHHOW IPOOH B BHJIE JeCATHYHON. [le- caTuanbie npobu
U MeTpuYecKas cuctema Mep. Apudmernyeckue AeHCTBUS U YUCIOBBIE BbI- PaKEHHs C OOBIKHOBEHHBIMHU
U JCCATUYHBIMU JIPOOSMH.

Otnomenue. Jlenenne B JaHHOM OTHOIIeHMH. Macmitab, nponopuus. [I[puMeHenne mporop- muil mpu
peLIeHNH 3a/1au.

[Tonsitue mpoueHTa. Brryucienue nporeHTa OT BEIUYUHBI U BETUYUHBI 110 €€ MPOLEHTy. Bol- paxkeHue
MPOLICHTOB JIECATUYHBIMU Apo0siMu. Pelienue 3a1au Ha poieHThl. BripaxeHue oT- HOILLICHUS BEJIMYUH B
MPOLEHTAaX.

Ilonoxcumenvnvie u ompuyamensHvie ucia
[TonoxxurenpHble YW OTpuULATENbHbIE 4yMcia. [lensle uyucna. Monynbs 4ucia, TreoMeTpUYecKas
UHTEpIpeTanus Moxyns uucia. H3o0paxeHue uucen Ha KOOpAMHATHOW mpsAMoil. Yucioble
IIPOMEXKYTKH.
CpaBHeHue uncel. ApupMeTHIecKre JeHCTBUS C MOJOKUTEIBHBIMA U OTPUIATEILHBIMU YUCIIAMH.
[TpsaMoyronbHas cucTteMa KOOPJMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH, alc- mucca u
opaunata. [Toctpoenue Touek u puryp Ha KOOPAMHATHON TIOCKOCTH.

bykeennvie eviparicenusn
[Ipumenenne OykB i 3alldCH  MAaTEMAaTUYECKUX BbIpAKEHUH U mpeiokeHuid. (CBolicTBa
apupMeTHuecKux JieiicTBuil. bykBeHHbIE BBIpR)KEHUS U YMCIIOBbIE MOACTAaHOBKH. ByKBeHHbIE paBEHCTBa,
HaXOXXJCHWE HEM3BECTHOTO KOMIIOHEHTa. Dopmynsl; GopMynsl mepuMeTpa W IUIO-  [AAU
IpsSMOYTOJIbHUKA, KBajpaTa, 00béMa napajuiesenumnesa u Kyoa.

Pewenue mexcmoguix 3a0au

Pemnienune TekcToBBIX 3a7au apudmerndeckuM cnocodom. Pemenne nornueckux 3anad. Perie- Hue 3agau
nepedbopoM BCeX BO3MOXKHBIX BAPHAHTOB.
Pemenue 3anau, conepkammx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEIMUYMHBL: CKOPOCTb, BPEMS, PACCTOSHUE;
1IeHa, KOJMYECTBO, CTOMMOCTh; IMPOU3BOAUTEIBHOCTh, BpeMs, 00BbEM paboThl. Enu- HULIBI U3MEpEeHUs:
Macchl, CTOMMOCTH; PacCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXAY €IMHU- LIAMU U3MEPEHUs KaKIOU
BEJIMYMHBI.
Pemenue 3anad, cBSI3aHHBIX ¢ OTHOLIEHHEM, IPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLECHTAMHU; PELIECHUE
OCHOBHBIX 33J]1a4 Ha ApoOU U MPOILEHTHI.

Ounenka W NpPUKUOKA,  OKPYIJIEHME  pe3yJbTaTa.

CocraneHnne OyKBEHHBIX BBIpaKEHUH MO YCIOBUIO 3a/auu.
[IpencraBnenne naHHBIX C MOMOILIbI0 Tabmui W jauarpamMM. CronOuarble auarpaMMmbl: YTEHHE U
NOCTpOeHUE. YTEHNE KPYTOBBIX AUArpaMM.

Hacnaonan ceomempus
Harnsnueie npencraBienust o Gpurypax Ha IUIOCKOCTH: TOUYKa, IpsiMasi, OTPE3OK, JIyd, yroJjl, JoMaHas,
MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
B3anmHOe pacrnonoxeHue IByX IPSIMBIX Ha IUIOCKOCTH, MapajuIeIbHbIE IPSIMBIC, IIEPIIEHINU- KYJISIPHBIE
npsmMele. M3MepeHne paccTosTHUNA: MEXy ABYMs TOYKaMH, OT TOYKH 10 MPSIMOW; JUIMHA MapuIpyTa Ha
KBaJPaTHOM CETKE.
W3mepeHre U MOCTPOEHUE YIJIOB C IMOMOIIBK TPAHCIIOPTUPA. BUABI TPEYrOJBHUKOB: OCTPO- YrOJBHBIMH,
NPSMOYTOJIbHBIN, TYMOYTOJIbHBIN; paBHOOEIPEHHBIN, PaBHOCTOPOHHUMA. UeThIpEX- yroJbHUK, MPUMEPHI
YEeTBIPEXYTOJIBHUKOB. [IpsAMOYTrONnbHUK, KBaApAT: UCIOJIb30BaHUE CBOMCTB



CTOpOH, YIJIOB, nuaronaieil. M3oOpakeHue reomerpuyeckux (UIyp Ha HEIMHOBaHHOH Oymare c
UCIIOJIb30BaHUEM LIMPKYJISL, TUHEHKH, YTOJbHUKA, TpaHcopTupa. [loctpoenus Ha kieTyaToit Oymare.
[lepumerp MHoroyronpHuka. [lonstue ruiomaau QUrypsl; €AMHUIBI W3MEPEHUs  IUIOLIAJIH.
[Mpubmmxénnoe u3MepeHue miomiaad (Guryp, B TOM 4YUCIIe Ha KBajpaTHOW ceTke. [IpubmmkéH- Hoe
U3MEpPEHUE JUIMHBI OKPY>KHOCTH, IJIOLIAIU KpyTa.
CummeTpus: eHTpajIbHast, OCeBas U 3epKajibHasi cuMMeTpuu. [locTpoeHre CHMMETpUYHBIX QUTYP.
Harmnsiiaele npencTaBieHust 0 NPOCTPAHCTBEHHBIX (pUrypax: mapauienenumes, Ky0, mpusma, nupamuia,
KOHYC, IUIMHAp, Imap u cdepa. M3o0pakeHue mnpocTpaHcTBeHHbIX ¢uryp. Ilpumepsr pa3Béprox
MHOTI'OI'PaHHHMKOB, IIWIMHIpa U KoHyca. Co3naHue Mojiesell MpOCTPaHCTBEHHbIX ¢Gu- ryp (u3 Oymaruy,
IPOBOJIOKH, TUIACTHIIMHA U JIP.).
[TonsTne 06bEMa; equHULBI n3MepeHus 00béMa. OOBbEM IPAMOYTOIBHOTO Napajuleenunesaa, Kyoa.
OcBoenne yueOHOT0 Kypca «MaTtemaTnka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI IOJDKHO OOec- MeYnBaTh
JOCTH)KEHUE CIIEIYIOUX IPEeAMETHBIX 00pa30BaTEeNbHbIX PE3yJIbTaTOB:

5 Kjacc

Yucna u ¢vtuucnenus

m [loHuMaTh ¥ MpaBUIBHO YNOTPEOIATh TEPMHUHBI, CBSI3aHHBIC C HATYPaJIbHBIMH YHCIAMHU,
OOBIKHOBEHHBIMH U JAE€CATUUHBIMU JAPOOSMH.

m CpaBHUBATH U yNOPAJOYNBATH HATYypAIbHBIC YKMCIIA, CPABHUBATH B MPOCTEHININX CIIydasix
OOBIKHOBEHHBIC IPOOH, IECATHYHBIE TPOOH.

m COOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM €M UMCIIOM U
n300pakaTh HaTypaJibHbIE YUCJIA TOYKAMU Ha KOOPAMHATHOMN (YUCIIOBOM) MPSIMOIA.

m BemmonHaTe apudmernieckne ASHCTBHSI ¢ HATypAIbHBIMUA YHCIAMHU, ¢ OOBIKHOBEHHBIMH JIPO-
OsIMU B IPOCTEHIIINX CITydasix.

® BBIOHATE TPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHHH.

m OKpyTJIsATh HATYpaJIbHbBIC YHCTIA.

Pewienue mexcmoesuix 3a0au

m Pemate TekcToBBIC 3a7a4K apU(METHUESCKHUM CIIOCOOOM U C TIOMOIIBI0 OPraHW30BaHHOTO KO-
HEYHOTO Tiepedopa BCEX BOZMOKHBIX BAPUAHTOB.

m Pemats 3aaun, copeprkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTh, BpEMH,
pacCcTOsIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTb.

m Vcrionp30BaTh KpaTKue 3armucH, CXeMbl, TaOIHUIbI, 0003HAYCHHS TIPU PEIICHUH 3a]1a4.
[Tonb30BaTbCs OCHOBHBIMU €IMHULIAMHA U3MEPEHUS: LIEHbI, MACChl; PACCTOSHHS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJHH €IMHUIIBI BETUYHHBI Yepe3 IPyTHE.

W3Bnekarb, aHaIM3WpOBaTh, OIEHUBATh WH(OPMAIMIO, TPEACTABICHHYIO B TaliHIle, Ha
CTOJIOYATON UarpaMme, HHTEPIPETUPOBATH MIPEACTABICHHBIC JaHHBIC, UCTIOIB30BaTh IAHHBIC
P PELLIEHUH 3a/1a4.

Haznaonan zeomempusn

[Tonb30BaThCs TEOMETPUYECKUMHU OHSATUSAMHU: TOUKA, IpsiMasi, OTPE30K, Iy, YroJl, MHOTO-
YTOJIBHUK, OKPYXHOCTb, KpYT. [IpMBOANTE IpuMepbl 00BEKTOB OKPY>KAIOLIET0 MUPA, HMEIO-
mux (GopMy M3yUEHHBIX T€OMETPUUECKUX (QUryp.

m Vcrions30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPIINHA CTOPOHA; ¢ MHOIOYTI'OJIbHHUKA-
MHU: yroJjl, BEpIINHA, CTOPOHA, IUArOHAJIb; C OKPYKHOCTBIO: PaINyC, AMAMETP, LIEHTP.

m 300paxarh n3ydeHHbIe reoOMeTpuUecKke (pUrypbl Ha HEJIMHOBAHHOM U KileT4aToil Oymare ¢
MIOMOILBIO [IUPKYJIA U TUHEHKH.

m HaxoauTth JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C IOMOIIBIO JIMHENWKH, CTPOUTH
OTPE3KH 3aJaHHOM JUIMHBIL; CTPOUTH OKPYKHOCTb 3aJaHHOIO pajauyca.

m lcnonb30BaTh CBOKCTBA CTOPOH M YTJIOB IPSIMOYIOJIbHHKA, KBaJpaTa Il UX MOCTPOECHMS,



BBIYHCIICHUS TUIONIAIN U IEPUMETPA.

® BeraucnsaTs nepuMeTp ¥ IIIOIma s KBajapara, mpsiMOyToJIbHUKA, PUTYD, COCTABIICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUTyp, N300paXKEHHBIX HA KJIeT4aToi Oymare.

m [lonb30BaTbCsi OCHOBHBIMUA METPUUECKUMU €IMHULIAMH U3MEPEHHUsl JJIUHBI, TUIOLAIN; BbIpa-
’KaTh OJIHYM €IMHUIIBI BETUYMHBI YEPE3 APYTHeE.

m PacrioznaBath napaienenurnesi, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO IrpaHs,
U3MEpEHUS; HAXOIUTh U3MEPEeHHUs Mapalljiesienumnesaa, Kyoa.

® Boeruncisats 00béM Ky0a, napajuiesienuneaa no 3alaHHbIM U3MEPEHUSM, [10JIb30BaThCs €INHU-
aMH U3MepeHus o0bEma.

m Pemate HecoKHBIE 33aUM HAa U3MEPEHUE T€OMETPUUYECKUX BEIIMUUH B MPAKTUYECKUX CUTYya-
LUSX.

6 KJacc

Yucna u eéviuucnenusn

m 3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMHU YHCEJ U CIOCOOAMU UX 3aIlu-
CH, IEPEXOAUTD (€CIIM ITO BO3MOXKHO) OT OJHOU (POPMBI 3aIMCH YUCIIA K JPYTOH.

m CpaBHUBATH U YNOPSIOYMBATH LIE€JTIbIe YKCIIA, OOBIKHOBEHHBIE M JIECATUYHbBIE APOOHU, CpaBHU-
BaTh YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

m BeimonHsaTh, codyeras yCTHbIE U MUCbMEHHbIE MPUEMBI, apudMeTHUEeCKHe NEHCTBUS C HATy-
palbHBIMU M LIEJBIMU YHMCIIAMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMH, ITOJOKHUTEIb-
HBIMHU ¥ OTPULATEIbHBIMU YHCIAMHU.

® BbuucasaTh 3HaYEHUS] YHUCIOBBIX BBIPRXKEHUM, BBIINOJHATH NMPHUKUAKY M OLEHKY pe3yJbTaTa
BBIYUCIICHH; BBIMOJIHATH MPEOOPA30BAHNS YHCIOBBIX BBIPAKCHUN HA OCHOBE CBOWCTB apH(-
METUYECKHUX JEHCTBUM.
COOTHOCUTH TOUYKY Ha KOOPJIMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €/ YHCIIOM B H300paKaTh
YKCJIa TOYKAaMU Ha KOOPJIAMHATHOM NPSIMOM, HAXOIUTh MOJYJIb YKCJIA.

m COOTHOCUTH TOUKH B NIPSMOYTOJIbHONW CUCTEME KOOPJAUHAT C KOOPJAMHATAMHU ITON TOUYKHU.

m OKpyYTJIATH LIeTIbIe Yncia U AeCATUYHbIC APOoOU, HAXOAUTh MPUOIKEHUS YU CETT.

Yucnoevie u 6yK8€HHbl€ BbIPAINCCHUA

m IloHUMAaTh U yrIOTpe6J'I$ITL TCPMHHBI, CBA3aHHBIC C 3alIMCBIO CTCIICHU Y1 CJId, HAXOAWUTb KBA/l-
pat u Ky6 YHCJia, BBIYUCIIATH 3HAYCHUA YU CIIOBBIX BI)Ipa)KeHI/If/'I, COZACpKAIMX CTCIICHU.

m Ilonp30BaThCs IMpU3HaKaMH ACIIMMOCTH, PACKIAAbIBATh HATYPAJIbHBIC YHCJIa HA IPOCTHIC MHO-
KUTCIIN.

m Ilonp30BaThCs MaCI_HTa6OM, COCTAaBJIATH MPOMOPLUUH U OTHOLICHUS.

m lcnons30BaTh 6YKBI>I JJIA 0003HaUYCHHS YHCETT IIpHU 3alIMCU MATEMATUICCKUX BI)Ipa)KeHI/If/'I, CO-
CTaBJIATb 6yKBeHHBIe BBIPpAXXCHUA U q)OpMy.TIBI, HaXOoJUTb 3HAYCHHA 6YKBCHHBIX BBIpa)KeHI/Iﬁ,
OCYHICCTBJIAA H€06XOI[I/IMBI€ HOACTaHOBKHU U HpGO6p330BaHI/I$[.

m HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBCHCTBA.

Pewenue mexcmoswvix 3adau

m Periate MHOTrOIIaroBble TEKCTOBBIE 3a/1a4l apU(PMETHUECKHM CITIOCOOOM.

Pemarp 3amaum, CBSi3aHHBIE C OTHOLIEHHEM, IMPONOPLUUOHAIBHOCTHIO BEJIUYHH, MPOLIEHTAMU;
pelaTh TpU OCHOBHBIE 33/1a4U HAa JPOOH U MPOLIEHTHI.

Pemars 3anaun, copepkalue 3aBUCUMOCTH, CBSA3BIBAIOIUE BEJIMYNHBL: CKOPOCTh, BPEMsI, pac-
CTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTEILHOCTD, BpeMs, 00bEMa paboThI, HC-
MoJIb3ysl apupMeTHYecKre IeHCTBUS, OLIEHKY, MPUKHUJIKY; MOJIb30BATHCS €AUHUIIAMU HU3MEpe-
HUS COOTBETCTBYIOIINX BEJIUYHUH.

m CocTaBiiaTh OyKBEHHBIE BBIPDAXKEHHSI 10 YCIOBHIO 3a/1aui. V3BinekaTs HHPOpMAIUIO, pe-
CTaBJICHHYIO B TaOJHIIaX, HA JIMHEHHOM, CTOJIOYATON UM KPYTOBOM AHarpaMMax, HHTEPIpe-
TUPOBATh IIPEJICTABICHHBIE JAHHBIE; NCII0JIB30BATh JaHHBIE IIPU PEILIEHUH 3a/a4.
[IpencraBiasTs MHPOPMAIIHIIO C TOMOIIBIO TAOIUL, TUHEHHON U CTOI0YATON AUarpaMM.

Haznaonan ceomempus
[TpuBOIUTE MpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIUX (OPMY U3YUECHHBIX T€OMET-



PHUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, IPUMEPHI PaBHBIX U CAMMETPUYHBIX (UTYD.
N300pakaTh ¢ TOMOILBIO IIUPKYJIA, JIMHEHKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOMN U KJIETYaTON
OyMare M3y4eHHbIE TUIOCKHE TeoMeTprudeckue PUrypsl 1 KOHPUTypauu, CAMMETPUYHbIE QU-
TYpBI.

[Tonb30BaTbcs reOMETPUUECKUMU MOHITUSIMH: PABEHCTBO (PUTYp, CUMMETPHS; UCTIOTIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHUMMETPHUH, LIEHTP CUMMETPHH.

* HaxoauTs BEIMYMHBI YIII0B U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI 3a-
JTAaHHOW BEJIMYMHBI, TI0JIb30BAThCS MPU PELICHUU 3ajay IpajyCHOW MEPOH yIJIOB; pacio-
3HaBaTh Ha YEPTEKaX OCTPBIN, IPSAMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

* BpluMCHATh JUIMHY JIOMaHOM, MEPUMETP MHOIOYTOJIbHHMKA, I10Jb30BaThCS €IMHUILIAMU
W3MEPEHHUS JJIMHBI, BbIpaXKaTh OJIHU €IUHULIBI U3MEPEHUS JUIMHBI Yepe3 APYyTHE.

* HaxoauTtb, UCIIONIB3Ysl YEPTEKHBIE HHCTPYMEHTHI, PACCTOSIHUS: MEXY JABYMs TOUKaMH,
OT TOYKH J0 NPSAMOM, JJIMHY IIyTH HA KBAJPATHOU CETKE.

*  BpuuCHATh WIOMAAs QUTYpP, COCTABICHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIB30BaTh pa3-
OueHue Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (UTYpPHI, JOCTpauBaHUE A0 MPSMOYTOJbHUKA;
[10JIb30BAThCS OCHOBHBIMM €IMHHUIIAMH U3MEPEHUS IUIOIIAIU; BbIpaXaTb OAHU €JUHHILIbI
W3MEpPEHHUs IUIONIAN Yepe3 Apyrue.

* Pacno3HaBaTh Ha MOJENSIX U U300paXKEHUSIX NUPaMUAY, KOHYC, HUIHHJIP, UCIOIb30BaTh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

* H3o0paxarh Ha KjIeT4yaTo Oymare npsMOYToJbHBIN Mapajieenunesn.

*  Bpruncnsats 006EM IPSIMOYTOJIBHOTO Napajuiesienuneia, Kyoa, mojib30BaTbCsi OCHOBHBIMU
€IMHUIIAMH W3MEpeHUs 00bEMa; BBIpaXKaTh OJHU EAMHHUIBI M3MEpEeHus o0bEMa uepes
Jpyrue.

* Pemarb HECJIOKHbBIE 3a/1a4l HAa HAXOKJECHUE F€OMETPUUECKUX BEJIMYMH B MPAKTUYECKUX
CUTyalusX.

PABOYAA NPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA».7—9
KJACCBI

HNEJIN U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBIISIETCSI OTHUM M3 OMOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00ECIIEYMBAET U3yde- HUE IPYTUX
JTUCITUIIIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK U T'YMAaHHUTApPHOTO ITMKJIOB, €€ OCBOEHUE HEOOXOIUMO st
NPOJODKEHHUsT 00pa3oBaHMS M B IOBCEJHEBHOW >KM3HU. Pa3BuTHe y o0O0ydaro- IIMXCS HAy4YHBIX
MPEJICTABICHUI O TPOUCXOXKJICHUU W CYIIHOCTU airedpandyeckux abcTpakiuif, crmocobe OTpakeHHUs
MaTEeMaTUYeCKOW HayKOW SBIEHUW W TPOIECCOB B MPHUPOJAEC U OOIIECTBE, POJIM MATEMATHUYECKOTO
MOJICTIMPOBAHUS B HAyYHOM I[IO3HAHUM W B TPAKTHKE CHOCOOCTBYeT (HOPMHUPOBAHHIO HAYYHOTO
MHPOBO33PCHUA W KAa4CCTB MBINIJICHUA, H€O6XO}II/IMI:IX IJid agarnTa- 1M B COBPEMCHHOM III/I(l)pOBOM
oOmiectBe. M3yueHnue anreOpbl €CTECTBEHHBIM 00pa3oM oOecre- YMBaeT pa3BUTHE YMEHUS HAOIOJaTh,
CpaBHHBATb, HaXOAWUTbL 3aKOHOMCPHOCTH, Tpe6yeT Kpru- THUYHOCTH MBIIIJICHUA, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUSI W BBIBO- Jbl, (OPMYIHPOBATH YTBEPIKICHUS.
OcBoenne Kypca aiareOpbl oOecreyrBaeT pa3BUTHE JIOTMYE- CKOTO MBIIUIEHUS OO0yYaromMuXcs: OHU
UCTIONB3YIOT JIEAYKTHBHBIE W WHIYKTUBHBIE pac- CYXIEHHUs, OO0O0OIIeHHe U KOHKPETH3AIHIo,
aOcTparupoBanue U aHajoruto. OOydeHume anrebpe TMpeArnojiaracT 3HAYUTEIBHBIA  00BEM
CaMOCTOSITENILHOM ~ EATETbHOCTH  OOYYaroIIMXCS, TIOPTOMY CaMOCTOATEIbHOE pelIeHHe 3aaady
€CTECTBEHHBIM 00pa30M SIBIISIETCS pealin3aliueit AesiTelib- HOCTHOTO TIPUHITUIA O0yJICHHS.

B ctpykType nmporpammel y4eOHOTO Kypca «Anredpay OCHOBHOW HIKOJIBI OCHOBHOE MECTO 3a- HUMAIOT
COJIepKaTeNbHO-METOANYECKHe NHHUM: «Yucna ¥ BBYHCICHUSNY;, «ANreOpandeckue BBIPAKECHUS;
«YpaBHEHUsI U HepaBeHCTBa»; «DyHkuum». Kaxgas w3 3THUX COAEPKATEIbHO- METOJUYECKUX JIMHUN
pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YYEHUs! Kypca, €CTECTBEHHBIM



o0pa3oM TMeperyieTasch M B3aUMOJICHCTBYS ¢ JAPYrMMH €ro JHHMAMU. B Xome wu3yueHHs Kypca
00yYaromuMCs IPUXOIUTCS JIOTHUECKH PACCYkKAATh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHM S3bIK. B
CBSI3U C 3TUM LI€1€CO00pa3HO BKIIIOYUTH B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IPOHU3BIBAIOLIUE BCE
OCHOBHBIE pa3Jiesibl MaTeMaTHYECKOTO OOpa30BaHMS U CIOCOOCTBYIOLIME OBJIAJCHHIO OOYYarOUMMHCS
OCHOB YHHUBEPCAJIBHOTO MAaTEeMAaTHYECKOIo s3blka. TakuMm o00pa3oM, MOXXHO YTBEpXkJaTh, UTO
COJIepKATEIBHON U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpa» SBISIETCS €ro MHTETPHUPOBAHHBIN
Xapakrep.

Copepxanuve nuHUM «Yucaa W BBIYMCICHUS» CIIYXKUT OCHOBOM JUIsl JajbHEHIIEr0 W3y- UYEHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHS M0JIb30BAThCS aJITOPUTMAMH, a TAK)KE MPUOOPETEHHIO MPAKTHYE-CKUX HABBIKOB, HEOOXOMMBIX
IUIA TIOBCETHEBHOM »KM3HU. Pa3BUTHE MOHATUA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU
U UppalMOHAIBPHBIMU 4YHCIaMH, (OPMHUPO- BaHHEM IMPEICTABICHUH O JICHCTBUTEIBHOM YHUCIIE.
3aBepIleHre OCBOEHHS YUCIOBOM JIM- HUM OTHECEHO K CTaplIeMy 3BEHY 00Iero oopa3oBaHus.

Copepxxanue OBYyX ajiredpamvecKux JHHHI — «AJiredpamyecknue BbIPaKeHUS» M
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYarOIIMXCS MaTeMaTH- YECKOTro
anmnapara, HEOOXOIMMOro Juisl pELIeHUs 3aJady MaTeMaTUKH, CMEXKHBIX IPEIMETOB M IPaKTHKO-
OPMEHTUPOBAaHHbIX 3a7a4y. B ocHOBHOM mIkoje y4yeOHBIH MaTepuan TpyHIH- pPyeTcs BOKPYD
paloHaJIbHBIX BbIpaKeHUH. AnreOpa JEMOHCTPUPYET 3HAYEHHE MaTeMa- TUKM Kak s3blKa JUid
IIOCTPOCHHSI MATEMATUYECKUX MOJEIEH, ONMCAaHUs MPOLIECCOB U sAB- JICHUM peallbHOro Mupa. B 3agaun
oOyueHus anreOpe BXOIIT TaKKe JalbHEHIIee pa3BU- THE AITOPUTMHYECKOTO MBIIUICHUS,
HE00XO/JMMOro, B YaCTHOCTHM, JUId OCBOEGHUSA Kypca HMH(OpPMATHKH, M OBJAJEHUE HaBBIKAMU
JeTyKTHBHBIX paccykaeHui. [IpeoOpazoBaHme CUMBOIBHBIX (HOPM BHOCUT CBOH CIICIIU(UUECKUI BKIIA]
B Pa3BUTHE BOOOpaKEHUs, CIIO- COOHOCTEN K MAaTeMaTHUYECKOMY TBOPYECTBY.

Copepxanue (QyHKIHOHAJIBbHO-TPA(QHYECKO JMHHUHM HALEJEHO Ha MOJIyYeHHe HIKOJIb-

HUKAMHU 3HAHMH 0 QyHKIMAX KaK BasKHellIel MaTeMaTH4YeCKOM MO/eJIu VISl ONUCAHUS U
HCCJIeJOBAHNS Pa3HOOOPa3HbIX NPOLECCOB M SIBJeHWH B npupoie u odmecrse. U3yuenue
ITOr0 MaTepuaja CHoCOOCTBYeT PAa3sBUTHIO Yy O0YYaIOIIMXCSl YMEHHSI MCIOJIb30BaTh pa3-
JIMYHbIEe BBIPa3uTeJbHbIE CPEACTBA SI3bIKA MaTeMATHKH — CJIOBeCHble, CHMBOJINYECKHE,
rpaguyeckne, BHOCUT BKJIAaJ B (POPMUPOBAHUE NPEICTABJICHUH O POJIM MATEMATHKH B
Pa3BUTHM HUBHJIU3ALUH U KYJIbTYPBbI.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IUIAHE

CoryacHo yyeOHOMY mJ1aHy B 7—9 Kiaccax uzy4aercs y4eOHbIH Kypc «Auredpa», KoTo-
pPblii BKJIIOYAET cJeAylolllHe OCHOBHbIE pa3ie/ibl coAepxkaHusi: «Umuceaa ¥ BbIYMCICHUS,
«AnredpanuecKue BEIPAXKEHU», «Y paBHEHUS U HEPABEHCTBA», « DyHKINIY.
Y4eOHblii NJIaH HA U3yYeHHe aaredpbl B 7—9 Kjaccax OTBOAUT He MeHee 3 y4eOHbIX Ya-
COB B HE/IC/II0 B TEYCHHE KAKA0I0 roga o0y4eHHs, BCero 3a Tpu roga o0y4eHuss — He Me-
Hee 306 y4eOHBIX 4acoB.
COAEPXAHUME YUEBHOI'O KYPCA (IIO 'OAAM OBYUEHMU )
7 KJacc
Yucna u évtuucnenus PanmonanpHele yrcna
JpoOu OOBIKHOBEHHBIE M JIECATHYHBIE, MIEPEX0]l OT OAHOM (Gopmbl 3amucu apodeit k apyroi. [lonsTue
PalMOHATILHOTO YHMCIIA, 3alUCh, CPABHEHHE, YIOPSAOYMBAHUE PALMOHAIBHBIX Yhcell. ApudmeTnyeckue
JecTBUS C pallMOHAIbHBIMU YHcIaMu. Perenue 3a1ad u3 peanbHOI MpakTH- KW Ha 4acTH, Ha APOOH.
CreneHb ¢ HaTypalbHBIM IIOKa3aTeJleM: OIpeleeHHe, MpeoOpa3oBaHME BBIPAKEHUN Ha OCHO- BE
OTIpeJIeNIeHus, 3aMUCh OOJIBIINX YUCE].
[TpoueHTsl, 3anuch MPOLEHTOB B BUIE ApoOU U ApoOU B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a- Jayu Ha
IIPOLIEHTBI, PELLIEHUE 3a/1a4 U3 PEeaIbHON IPAKTUKH.
[TprMeHeHre TpU3HAKOB JEIUMOCTH, Pa3oKeHNe Ha MHOXKHUTENIN HAaTypaJIbHBIX YHUCEN.



PeanpHbie 3aBUCUMOCTH, B TOM YUCJIC MIpAMas 1 06paTHa$I IPpONOPIIMOHATIBHOCTH.

Anzedopauueckue svlparxcenus
[TepeMenHble, YMCIOBOE 3HAUCHUE BBIPAKEHUS C MepeMeHHOM. JlomycTuMble 3HaUYeHUs TIepe- MEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEKy BETUUMHAMU B BUJE popMyibl. Boruncnenus no gpopmymnam.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUN, TOXKICCTBEHHO paBHBIC BBIPAKEHUS, IMpaBWIa IIpe-
o0pa3oBaHMs CYMM U MPOU3BEICHUM, TPaBUIa PACKPBITHS CKOOOK M MPUBEACHHUS MOAOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

Opnowiensl U MHOrowieHsl. CteneHb MHOrowieHa. CioxeHue, BEBIUNTaHUE, YMHOKEHHE MHOTOUJICHOB.
@opMyJIbl COKpPANIEHHOTO YMHOXEHHUS: KBagpaT CyMMbl M KBaapar pasHoctd. Dopmyia pasHOCTH
KBaJIpaToB. PaznoskeHne MHOTOWIEHOB HA MHOKHUTEIH.

Ypasnuenusn
YpaBHeHHE, KOPEHb ypaBHEHUs, MIPaBUIIa MPEOOPa30BaHUS YPaBHEHUS, PAaBHOCHILHOCThYPAaBHEHUH.
JIuHeitHoe ypaBHEHHE C OJJHOM NMEPEMEHHOM, YUCI0 KOPHEH JIMHEHHOTO YPaBHEHUS, PEIICHUE JIMHEHHBIX
ypaBHeHu. CoCTaBI€HUE YPAaBHEHHI M0 YCIOBHUIO 3a/aud. PenieHue TEKCTOBBIX 3a- Jady ¢ MOMOILBIO
YPaBHEHUM.
JluneitHOe ypaBHEHUE C JIByMs IIepeMeHHbIMH U ero rpaduk. Cuctema AByX JMHEHHBIX ypaB- HEHHI ¢
JIBYMsI TIEpEeMEHHBIMH. PelieHne cucTeM ypaBHEHUN CHOCOOOM TMOACTaHOBKU. [Ipumepbl perieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUH.

Koopounamut u zpagpuxu. @ynkyuu
Koopaunara toukm Ha npsamon. UYucnosble npoMeKyTKH. PaccrosHue Mexay IByMs TOYKAMH
KOOPJIMHATHOM TIPSMOH.
[IpsimoyronpHas cucrema koopaunat, ocu OX u Oy. Abcmucca u opAMHATA TOYKH HA KOOPIU- HATHOU
iockocty. [Ipumeps! rpadukoB, 3a1aHHbIX popMysiamu. UTeHne rpauKoB peabHbIX 3aBUCUMOCTEH.
[onsarue dynxmum. I'paduk Gynkuuu. CpoiictBa Gpynkuumii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk
GyHnkuun y = | x |. [padrueckoe penieHne TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YPaBHCHHIA.

8 KJiacc

Yucna u eviuucnenun
KBanpatHslit kopeHb u3 uucna. [lonarue o0 uppanuoHanbHOM uucie. JlecaTUUHble MPUOIH- KEHUs
UppaluoHaIbHBIX uuces. CBOHCTBa apu(pMETHUYECKUX KBaJpaTHBIX KOpHEH M HX MpUMe- HEHUe K
peoOpa30BaHUIO YHUCIIOBBIX BHIPAXKEHUH U BBIUMCIICHUAM. JleHCTBUTEIbHBIC YK CTIA.
Crernens ¢ 1eabpIM oka3aTesneM U e€ ceoicTBa. CTaHaapTHas 3alMCh YUCIA.

Anzebpauueckue 6vlparxcenus
KBanmpatHblii  TpéxusieH; pa3loKE€HHE KBaJpaTHOTO TPEXWIEHa Ha  MHOXKHUTEIH.
Anrebpanyeckas q1po0b. OCHOBHOE CBOWCTBO anredpanueckoil nqpobu. CrokeHue, BbIUUTA-
HUE, YMHOXEHHE, JeleHHe anreOpanueckux apooOeil. ParuoHanbHblE BBIpOKEHUS U HX Mpeodpa-
30BaHUE.

Ypaeénenus u nepasencmea
KBanpatHoe ypaBHeHue, (opmyna KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemie- Hue
YPaBHEHM, CBOJAIINXCS K TMHEHHBIM M KBaipaTHIM. [IpocTeiimue 1poO6HO-panoHanbHbleypaBHEHMS.
['padmyeckas uHTEpIIpeTalysl ypaBHEHUH C ABYMs NEPEMEHHBIMU U CHUCTEM JIMHEWHBIX ypaB- HEHHIl C
JBYMs ITIepeMEHHBIMU. [IprMepsl pellieHns CUCTEM HEIMHEUHBIX YPAaBHEHUM C IByMs [IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a7a49 anreOpandecKuM CIocoOoM.

UucnoBble HEpaBEeHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OAHOW IepeMEHHON. PaBHOCHIIBHOCTBH
HepaBeHCTB. JIMHElHbIE HEPaBEHCTBA C OJHOM nepeMeHHOW. CHUCTEMBI JIMHEMHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.



Dyukyuu
[onsarue Qynkuuu. O6macTh omnpeAesaeHrus U MHOKECTBO 3HaueHUH ¢GyHKunu. CriocoObl 3a-1aHus
GyHKIHA.
I'padux ¢pyaxmmu. Yrenue cBoiictB ¢pyHKmHu 1o e€ rpaduxy. [Ipumepsr rpadukoB QyHKINH,0TpaKaIOIIUX
peasbHbIE IPOLECCHI.
@OyHKUIMY, ONKMCHIBAIOIIME NPSAMYI0 M OOpaTHYIO HPONOPIHMOHAIBHBIE 3aBUCHMOCTH, UX Ipa- (DUKH.
®ynknun y = X%, y = x5, y = y[x, y = | x |. I'padudeckoe pelienre ypaBHEHHIT ¥ CHCTEM YPaBHEHMIA.

9 KJacc

Yucna u évtuucnenun JIeicTBUTEIbHBIC YUCTIA
PanyoHasnpHble uymMclla, UPPALMOHAIBHBIE YWCIA, KOHEYHble M OECKOHEYHbIE AECATHYHBIE ApO- OH.
MHOXeCTBO ACWCTBUTENBHBIX YUCEIT; IEHCTBUTENBHBIC YUCIIa KaK OECKOHEUHBIE JIeCATUY- HBIE APOOH.
B3aumMHO OAHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JEHCTBUTENBHBIX YHCET U KOOPAMHATHON
IPSIMOMA.
CpaBHeHUe IeHCTBUTENIbHBIX YnCell, apuMETUYECKHE JeHCTBUS C JEMCTBUTEIIHBIMU YNCIIA- MH.
W3mepenus, npuOImKeHHst, OLEHKU

Pa3zMepbl 00BEKTOB OKpY’KAIOLIET0 MHUPA, JUIMTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM MHpE.

[TpuOmmxE€HHOE 3HAUEHNE BEIMUYNHBI, TOYHOCTh Npuoinxkenus. Oxpyrienue yucen. [Ipukua-
Ka ¥ OLIEHKA PE3YyJIbTaTOB BHIYUCICHHUM.

Ypasnenus u nepasencmea YpaBHeHus ¢ ONHOM IIEPEMEH-

HOMU

JInnelinoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOIAIINXCS K JIMHEHHBIM.
KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM. bUKBagpaTHOE ypaBHEHUE.
[IpuMeps! penieHus: ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIHN.

Pemenne JpOOHO-pallMOHATILHBIX YPaBHEHHUH.

Pemenne TekcToBBIX 337a4 aJireOpanyeckuM METO/I0M.
Cucremsl ypaBHeHUN
VYpaBHeHUE ¢ IBYyMs NIEPEMEHHBIMH U ero Trpaduk. Pemenue cucteMm ABYX JHMHEHHBIX ypaBHE- HUH C
JIByMsI IIEpEMEHHBIMU. Perienne cucreMm IByX YpPaBHEHMM, OAHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOpOH creneHu. ['paduueckas MHTEPIIpETALUS CUCTEMBI YPAaBHEHUH ¢ ABYMS Iepe- MEHHBIMHU.

Pemenne TekcToBbIX 3a1au anredpanyeckuM crnocodom. HepaBeHncTBa

YucioBble HEPABEHCTBA U UX CBOMCTBA.
PemreHne nMHENHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PernieHue CUCTEM JIMHEMHBIX Hepa- BEHCTB C
onHoU mepeMeHHoM. KBanpaTHble HepaBeHCTBa. ['paduueckas MHTEpHpeTaluss Hepa- BEHCTB U CUCTEM
HEPaBEHCTB C JBYMS IIEPEMEHHBIMHU.

Dyukyuu
KBanpatnunas ¢ynkuus, e€ rpapuk u coiicta. [lapaGosa, KoopAHHATHI BEPIINMHBI Tapado-Jibl, OCh
CUMMETPHUHU NapaboIIbL.
k 3
I'padukn pyrxrmii: y =kx,y =kx + b,y = Y =X,
X
y = yfX, y = | X | u ux cBo#cTBa.
Yucnoswvie nocnedosamenvrnocmu Onpenenenne U cnocoObl 3aJJaHNs YUCIOBBIX 110~
CJIeIOBATEIILHOCTEN
[TonaTue yncioBoO MOCIEI0BATENILHOCTH. 3a/laHUe MTOCIIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyton
U GopmyInoit N-ro uneHa. ApupmMeTrndecKasi 1 TeOMETPHUYECKas IPOTPECCHH

ApudmeTrnueckas ¥ reoMerpuueckas nporpeccuu. @opmyssl N-ro wieHa apuMeTudeckon 1
TEOMETPUUECKOIN MPOTPECCHI, CyMMBI IIEPBBIX N UJIEHOB.



N3o06pakenne 4aeHOB apu(PMETHUIECKON M T€OMETPUUYECKON MPOrPeccHii TOUKaMU Ha KOOp- JUHATHOU
IUIOCKOCTH. JIMHEWHBIN U SKCTIOHEHIMANIBHBIN pocT. CI0KHBIE IPOLEHTBHI.

IIJITAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHNS ITIPUMEPHOI PA-BOUYEN
I[TPOI'PAMMBI KYPCA (110 'OAAM OBYUYEHN )

OcBoenne yuyeOHOro Kypca «Anredpa» Ha YypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS JIOJKHO
o0ecreynBaTh JOCTIKEHHUE CIEIYIONNX IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

6 Kiacc

Yucna u eviuucnenun

m BhInonHATe, coderass yCTHbIE M NUCHbMEHHBIE MPUEMBI, apu(METHUECKUE JACUCTBHS C paIlo-
HaJIbHBIMU YHCIIAMH.

m HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAXKEHUM; IPUMEHITh pa3HOOOpa3Hble CIIOCOObI U IPUEMBI
BBIUMCIICHUS] 3HaYEHUN JIPOOHBIX BBIPAKEHHM, COAEPIKAIMX OOBIKHOBEHHBIE M JI€CATUYHBIE
JIpoOH.

m [lepexoauTs OT OZJHOM (OPMBI 3aIMCH YUCEIl K APYroi (IpeoOpa3oBbIBATh AECATHUHYIO 1pOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO
JIpoOBb).

m CpaBHUBATh U yHOPAA0OYUBATh pallMOHAIBHBIE YHCIIA.

m OKpyIsTh yncIa.

® BBINOJTHATh NPUKHUIKY U OLIEHKY pE3yJibTaTa BBIUMCICHUN, OLICHKY 3HAUE€HUN YMCIIOBBIX BBI-
pa’KeHHUil.

66 BBIOTHSTH ACWCTBUS CO CTETICHSMU C HATYPaJIbHBIMHU ITOKA3aTEIISIMU.
66 [IprMeHATh NPU3HAKHU JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTENN HaTypaJIbHBIX YUCE].

m Pemrate IpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4M, CBSA3aHHBIE C OTHOLICHHWEM BEIWYMH, NPONOP-
LIMOHAJILHOCTHIO BEJINYMH, IPOLIEHTAMU; HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a/1ad C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.
Anzebpauueckue evipasricenusn

m lcrnionp30BaTh anredpanveckyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepHuaa.

m Haxoautsb 3HaueHus: OyKBEHHBIX BBIPAKEHUH MPHU 3aJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.
BrimonHaTe npeoOpa3oBaHys €00 BEIPAKEHHUS B MHOTOWIEH NMPUBEIEHUEM 0I00HBIX cra-
raeMbIX, PaCKpbITUEM CKOOOK. BBIMONHIATH yMHOXEHHE OJHOWIEHA HA MHOTOWIEH U MHOTO-
YJieHa HA MHOTOWIEH, IPUMEHATh (POpMYyJIbl KBaJpaTa CyMMBI U KBajjpaTa pa3HOCTH.

m OCyIIECTBIIATh Pa3I0kKEeHHE MHOTOUJICHOB HA MHOXHTENIN C MMOMOUIbIO BRIHECEHUS 32 CKOOKH
OO0IIIEro MHOXKUTEJIS, TPYIIMPOBKH CJIaraéMbIX, MPUMEHEHHUs (GOpPMYJ COKpAIIEHHOTO YMHO-
HKEHHUSL.

m [IpumeHsTh npeobpa3zoBaHKs MHOTOUYIEHOB JUISl PELICHUs PAa3JIMYHbIX 33]a4 U3 MaTEeMaTHKH,
CMEXKHBIX [TPEIMETOB, U3 pPEaTbHON MPAKTUKHU.

m lcrionb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU MOKA3aTENIMU JUIs TPeoOpa3oBaHuUs BbI-
paXXEeHUMN.

Ypaenenus u nepasencmea

m Pemate siMHElHbIE ypaBHEHUS ¢ OJHON NIEPEMEHHOM, IPUMEHSISI IPaBUJIA NIEPEX0/IA OT UCXO/-
HOT'O YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SBISETCA JIU YUCIIO KOPHEM YPABHEHUS.

m [[pumeHsTh rpadguueckue METo bl PU PEIIEHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

m [TonGupats mpuMepsl map yuces, sBISIOMIKUXCS PeHIeHHEM JIMHEHHOTO YpaBHEHUSI C IByMsI Tie-
PEMEHHBIMHU.

m CTpouTh B KOOPAUHATHOM MJIOCKOCTU IpadUK JMHEWHOTO ypaBHEHUS C IByMs IEPEMEHHBIMH;
HOJIB3YsICh TpaMKOM, IPUBOJIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

m Pemiate cucTteMbl ABYX JIMHEWHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH, B TOM 4Hcie Tpaduye-
CKH.

m CoCTaBIIATh U pEIATh JINHEWHOE YPABHEHUE WIM CHCTEMY JIMHEHMHBIX YPAaBHEHUH MO YCIIOBHUIO



3alav4, UHTCPIIPECTUPOBATH B COOTBCTCTBHUU C KOHTCKCTOM 3aa4Un HOJIy‘ICHHBIﬁ PE3yJIbTAT.

Koopounamut u ecpagpurku. @ynkyuu

m 300paxkath Ha KOOPAMHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIME 33a/IaHHBIM KOOpJUHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3aIIUCHIBATH YHCIOBBIC MPOMEKYTKH Ha aNreOpandecKoM sI3bIKE.

m OTMedaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPAMHATAM; CTPOUTH rpadpuku
auHeHHBIX QyHKIWE. CTpouTh rpaduk GyHKIUU y = | x |.

m OnwuchBaTh C OMOIIBIO (DYHKIIUH U3BECTHBIC 3aBUCHMOCTH MEXKIY BETUYHMHAMH: CKOPOCTb,
BpEMs, pacCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb; IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM pa-
OOTHI.

m Haxoautsb 3HaueHue GyHKIMH 110 3HaUeHUIO €€ aprymenTa. [lonnmats rpaduyeckuit cnocod
MPEJICTABICHUS U aHAIM3a HH(DOpPMAIINK; U3BJICKATh K MHTEPIPETHPOBATH HHPOPMAITHIO U3
rpauKoB peabHBIX MPOLIECCOB U 3aBUCUMOCTEIA.

7 Kiacc

Yucna u eéviuucnenusn

m Vcrionp30BaTh HaYaJIbHBIC MPECTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX YUCEN JJISI CpaBHE-
HUS, OKPYTJICHUS U BBIUYMCICHUHN; M300paXkaTh JACUCTBUTEIbHBIC YMCIa TOYKAMH Ha KOOPAH-
HaTHOM MPSIMOiA.
[IpumeHnsaTh noHATHE apUPMETUUECKOTO KBAIPATHOTO KOPHSI; HAXOIUThH KBaIpaTHBIC KOPHU,
UCIOJIB3YS MPU HEOOXOAMMOCTH KaJIbKYJISITOP; BRIIMOIHSITH TPE0Opa30BaHUs BbIPAXKEHHI, CO-
JIepIKaIIuX KBapaTHBIC KOPHH, HCIIOJIB3YsI CBOMCTBA KOpHEH. Mcnonp30BaTh 3anmucy 00JIb-
[IMX ¥ MaJIbIX YHUCEN ¢ TOMOUIBIO AECATUYHBIX Ipo0ei u crenenei uncna 10.

Anzebdpauueckue evlparxcenus

[IpuMeHATh MOHSATHE CTENEHU C IEJIBIM MOKa3aTeeM, BBIMOIHATh MPe0Opa30BaHUs BhIpaXKe-
HUH, COAEpKAIIUX CTEIIEHH C IIeNbIM [TOKa3aTeIeM.

® BEITIONTHSATE TOXKISCTBEHHBIC MPEOOPA30BAHMS PAIIMOHAIBHBIX BRIPAKCHUN HA OCHOBE MTPABII
JEHCTBUI HaJl MHOTOWICHAMHU U aJIreOpandecKiuMH IpOOsiMHU.
PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

m [IpumeHaTs npeoOpa3oBaHus BRIPAKEHUH IS PELICHUS pa3TUYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON MPAKTUKH.

Ypaseuenus u nepasencmea

m Pemats nuHelHbIE, KBaPATHBIE YPAaBHEHUS U PALlMOHAJIBHBIE YPABHEHMS, CBOIAIINECS K HUM,
CUCTEMBI JIBYX YpaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.

m [IpoBoauTe mpocrelnine MCCIENOBAHUS YPAaBHEHUH W CHUCTEM ypaBHEHUM, B TOM YHCIE C
IIPUMEHEHHEM IpaUuecKux MpecTaBlIeHUN (yCTaHABIMBaTh, UMEET JIU YpaBHEHUE WIH CHU-
CTeMa YpaBHEHUH pelIeHus], €CIIU UMEET, TO CKOJIBKO, U TIp.).

m [lepexoauTs OT ciioBeCHOU (POPMYIJIMPOBKH 3a]auu K €€ alreOpandeckoi MOJENIU ¢ OMOIIbIO
COCTaBJICHUSl YPaBHEHHUS WJIM CUCTEMBl YPaBHEHUM, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4EeHHBII pe3ynbTar.

m [IprMeHATh CBONCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLIEHKH; pPeIIaTh JMHEUHbBIE He-
paBEeHCTBA C OJJHOW NMEePEMEHHON U WX CHCTEMBI; 1aBaTh rpapUuecKyro WILIIOCTPALUI0 MHOXe-
CTBA PELICHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

m [loHnMaTe M HcnoNb30BaTh (HYHKUIMOHAIBHBIE MOHATHUS U S3bIK (TEPMUHBI, CUMBOJUYECKHE
0003HauEHHsT); ONPENENATh 3HaUeHUE (PYHKIMH [0 3HAYECHUIO apryMEHTa; ONpEAesTh CBOM-
cTBa QYHKIIMH 10 €€ rpaduky.

m CTpouTs rpauKy dIeMeHTapHEIX GyHKIHMi Buma y = K , ¥V = X2,
y=x%y=VX,y=|x|; onuceBaTh CBOKCTBA YHCI0BOH QYyHKIMH TI0 €& TpaduKy.
8 KJacc

Yucna u evluucieHusn
| CpaBHI/IBaTB " YHopsaaA04nuBaTh pallMOHAJIBHBIC U UPPALUOHAJIBHBIC YK CJIA.



m BEIIOHATD apI/I(bMCTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU 4YHCJIaMHU, COYCTasA YCTHBIC U
INMUCHbMCHHBIC HpI/IéMBI, BBIITOJIHATL BBIYUCIICHUS C HPPAlMOHAJIIbHBIMU YHCJIAMU.

m HaxoauTth 3HaueHUs CTENEHEN C LENIBIMU [10KA3aTeIsIMU U KOPHEW; BBIYUCIIATD 3HAYCHUS YUC-
JIOBBIX BBIPAYKEHUM.

m OKpyIJIsITh IEHCTBUTENBHBIE YUCIIA, BBINOIHATH IPUKUJIKY PE3YJIbTaTa BEIUUCICHUM, OLICHKY
YHCJIOBBIX BBIPA)KCHUH.

Ypasnenus u nepasencmea
Pewrats nMHENHBIE U KBaJpaTHBIC YPAaBHEHHUs, YPABHEHHUs, CBOIAILMECS K HUM, IIPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHMSL.

m Pemrate cucTeMsl JByX JIMHEHWHBIX YPABHEHUMN C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX YpaB-
HEHUH, B KOTOPBIX OJHO YPABHEHHE HE SIBISACTCS JIMHEHHBIM.

m PemaTh TEKCTOBBIE 33/1a4H aNreOpandecKuM CIIoCOOOM C TIOMOIIBIO COCTABIICHHUS YPaBHEHUS
WJIM CUCTEMBI IBYX YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

m [IpoBoaNTH IpOCTENIINE UCCIEA0BAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCJIE C NIPU-
MEHEHHEM IpauyecKuX MpecTaBlIeHul (ycTaHABIMBATh, UMEET JI YPABHEHUE UM CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

m PemiaTh TMHelHble HEPAaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; N300paXkaTh pellieHHe HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHKE C IOMOIIBI0 CUMBOJIOB.

m Pemiate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbBl HEPABEHCTB, BKIKYAIOIIHME KBAJApPaTHOE
HEPAaBEHCTBO; N300pa)kaTh PEILIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBON NPAMOM, 3alMChIBAThH
pELIEHNE C IIOMOILBIO CHMBOJIOB.

m lcrionb30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IUYHbIX 3aa4.

Dyukyuu

m Pacnio3HaBaTh QyHKIIMHM U3yUEHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUUYECKHU PACIIONIOKEHNUE HA KO-

OP/AMHATHOM MJIOCKOCTH I'papUKOB
k 2
¢bynkumii Buga: y =kx,y =kx+b,y=" ¥ =ax + bx +c,

y=x3, ¥y =-V/X, Yy = | X | B 3aBHCUMOCTH OT 3HaueHHii K03(DHUIIHEHTOB; ONUCHIBATH CBOHCTBA
GbyHKIUH.

m CTpouTh U M300paXxkaTh CXeMaTH4YECKH T'paduKU KBaJApPAaTUUHBIX (PYHKIIMHA, OMHUCHIBATh CBOIi-
CTBa KBaJAPAaTUYHBIX (PYHKIMH [0 UX TpapuKaM.
Pacrnio3HaBath kBajpaTHuHy0 (YyHKIMIO 1O (hopMyiie, MPUBOAUTH MPUMEPHI KBAaIPATUUYHBIX
GyHKIUH U3 peanbHON )KU3HU, PU3UKU, TEOMETPUH.
Apugpmemuueckan u ceomempuueckan npozpeccuu. PacrnosHaBatb apu(pMETUIECKYIO U Ieo-
METPUUYECKYIO IPOrPECCUH MPHU PA3HBIX CIIoco0ax 3a/1aHusl.

m BBINOJHATE BRIYUCIEHHS C UCIIOIb30BaHUEM (popMyJT N-ro uieHa apudMeTHIecKoil 1 reomer-
PHUYECKOM IPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.
N300pakaTh wieHbl IOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHON IMIIOCKOCTH.
Pematsb 3a7auu, CBS3aHHbIE C YMCIOBBIMU M1OCJIEIOBATENLHOCTSIMH, B TOM UHCIIE 3a/1a4H U3 pe-
aJIbHOM KU3HM (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHUI).

PABOYAA IMMPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUA». 7-9KJIACCHI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuKy yXe 3aTeéM y4YHUTh HaJl0, YTO OHAa YM B MOPSAOK MPUBOJIUTY», — IMHCAT BEIUKUN PYCCKHI
yaeHblii Muxaun BacunbeBud JlIomoHocoB. 1 B 3TOM COCTOHT OlHA U3 ABYX Ilesiel 00yUYeHHUS T€OMETPUHN
KaKk COCTaBHOM 4YacTH MaTE€MaTUKH B IIKOJE. OTOW IEIM COOTBETCTBYET JOKa3aTesibHasi JIMHUS
npenoaaBanus reometpuu. Cienys IpeaCcTaBICHHON padouelt mporpaM- Me, HauWHasi ¢ CEIbBMOTO Kilacca
Ha YypOKax T€OMETPHUU OOYyYaIOIIMICS YYHUTCS TMPOBOJWTH JOKa- 3aTECIIbHBIC PACCYXKICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUEHHMS, J10Ka3blBaTh HCTUHHBIE YTBEpP- KIAEHUS M CTPOUTH KOHTPIPHUMEPHI K
JIOKHBIM, MIPOBOJIUTH PACCYXKIEHUS «OT MPOTUBHOTO», OT-



JAUYaTh CBOMCTBAa OT NPU3HAKOB, (HOpMyIupoBaTh OOpaTHbIE YTBEP)KICHHA. YUCHHMK, OBIIAIEB- IIHHA
UCKYCCTBOM paccyXaaTb, OyleT HMpUMEHSTh €ro M B OKpyKaromied xu3Hu. Kak mucanm reo- merp u
nenaror Urops ®enoposuy Hlapeirut, «i1ro1bMHu, IOHUMAIOIUMU, YTO TAaKOE J10Ka3a- TEIbCTBO, TPYIHO
U Jla)K€ HEBO3MOKHO MAaHUIyJupoBaTb». M B 3TOM COCTOMT Ba)KHOE BOCIHMTA- TEJIBHOE 3HAUEHUE
U3y4eHHs] TEOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTH4YeCKOH ILIKOJIE.

BMmecTe ¢ TeM aBTOpBI IPOrpaMMBbl MPEIOCTEPETAIOT YUUTENS OT M3JIUIIHETO (opMaan3Ma, OCOOCHHO B
OTHOILLIEHWH Hayall U OcHOBaHUU reoMerpuu. ®pannysckuil maremaruk JKan /lpe- JOHHE MO 3TOMY
NOBOJY BBICKa3aJics Tak: «UTo KacaeTcsi AeTMKATHON MpoOIeMbl BBEICHUS «aK- CHOM», TO MHE Ka)KeTcs,
YTO Ha NEPBbIX IOPAX HYKHO BOOOIIE N30eraTh MNPOU3HOCUTB CaMo 3TO ¢10BO. C Apyroi e CTOPOHBI, HE
ClIelyeT YIyCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh IPUMEPHI JIOTMUECKUX 3aKJIIOUYEHUHN, KOTOpPBIE Ky/1a B
Oonbleil Mepe, 4eM HAes AaKCHOM, SBISIFOTCA MCTUH- HBIMH M €IMHCTBEHHBIMU JIBUTATENISIMU
MaTeMaTHYECKOTO MBILIUICHUS.

Bropoii enbio u3yueHus reOMeTpHUH SIBJISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU pe- IIEHUH Kak
MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3aJ]1a4, BCTPEUAIOIIMXCS B pealbHOM KU3HU. OKOHYMBIIUKI Kypc
TFe€OMETPUH IIKOJIBHUK JOJKEH ObITh B COCTOSHUM OIPENEIUTh FeoMeTpude- CKyko (urypy, omnucarb
CIIOBaMHU JaHHBIM YepTEX WM PHUCYHOK, HAWTHU IUIOLIA/Jb 3E€MEJIbHOTO Y4YacTKa, paccuuTaTh
HEOOXOIMMYIO JUIMHY OITOBOJIOKOHHOTO Kabens wiu TpeOyeMmble pa3Mephl rapaxa Ajas aBTOMOOWIISL.
DTOMY COOTBETCTBYET BTOPAsi, BHIYACIUTEIbHAS JINHUS B U3YYCHUU TE€OMETPHUH B IIKOJIE.

JlaHHas mpakTUYecKas JIMHUS SBJSIETCS HE MeHee BaxxHOM, ueM nepsas. Emé [lnaron npennu- ceiBai,
yToOBl «TpaxkgaHe IIpekpacHoro ropojga HM B KOEM CIy4ya€ HE OCTaBSUIM TE€OMETPUIO, BEIb
HEMAJIOBAXHO Jaxke 1000uHOe e€ NMPUMEHEHUE — B BOCHHOM Jiesie Ja, BIPOYEM, U BO BCEX HAayKax —
JUIsL JYYIIEro UX YCBOEHHSA: Mbl BEJb 3HaeM, Kakas OECKOHEYHas pa3HUIA CYIIECTBY- €T MEXAy
YeJIOBEKOM IPUYACTHBIM K T€OMETPUM M HENpUYacTHBIM». [l 3TOro yuduTeno peko- MeHayeTcs
noa0upaTh 3aJadud MPAKTUYECKOTO XapakTepa s pacCMaTPHBAEMBIX TEM, YYUTh JETed CTPOHTH
MaTeMaTHYeCKUEe MOJIENM PEAIbHbIX >KU3HEHHBIX CHUTYyallMd, MPOBOJIUTH BBIYUC- JICHUS MU OLIEHUBATh
aJIeKBaTHOCTh IOJY4YEHHOro pe3yibTara. KpaiiHe Ba)XKHO MOAUYEPKUBATH CBSI-3U F€OMETPUM C IPYTHMMHU
npeaMeTaMi, MOTHBHPOBATH HCIOJIb30BATH ONPENEICHUS I'€OMETPU- YECKUX QUryp U IOHATHH,
JIeMOHCTPUPOBATh MPUMEHEHHE MOJyYEeHHBIX YMEHUN B (DM3UKE U TEXHUKE. DTH CBS3H HaWOOJee SPKO
BUJHBI B TeMax «BekTops», « TpuroHomerpudeckue cooT- HOLEeHUs», «Meros koopauHat» U «Teopema
[Mudaropar.

B 3akmrouenue conmémcst Ha BEJIMKOro MateMaTuka u actpoHoMa Moranna Kemnepa, 4roObl emgé pa3
HNOYEPKHYTh U METANpEeAMETHOE, U BOCIIUTATENIbHOE 3HaUeHue reomeTpun: “Geometriauna et aeterna est
in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”>.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CornacHo yueObHOMYy mlaHy B 7—9 kiaccax u3ydaercsi y4deOHbIM Kypc «I'eoMeTpusi», KOTO- phblii
BKJIIOYAET CJeIyIoIllMe OCHOBHBIE pasfienbl cojepxanus: «['eomerpuueckue GUrypbl U MX CBOWCTBaY,
«I3MepeHre TeOMEeTpUYECKUX BEIMYMH», a Takke «JlekapToBbl KOOpAMHATBHI Ha IUIOCKOCTHY,
«BexTopby, «JIBrkeHus niuockoctu» U «IIpeobpazoBanus mo1o0us».
VY4eOHbIl TUIaH NpeaycMaTpUBaeT U3ydYeHHe reoMEeTpUu Ha 0a30BOM ypOBHE, UCXOJSl U3 He
MeHee 68 yueOHBIX YacoB B y4eOHOM Tojy, BCETo 3a Tpu rojia o0yueHus — He MeHee 204 yacos.
COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYUYEHMUS)

7 Kjacc

HauanbHbie nonatus reomerpun. Touka, npsmas, OTpe30K, Jdyd. Yrou. Bunsl yrios. Bepru-

1% Teomerpus enuna u Beuna, ona 6:ucraer B boskbeM ayxe. Halra mpudacTHOCTD K Hel CITyKUT
OIHUM U3 OCHOBa- HHUW, IO KOTOPBIM YeNOBEK JOKeH ObITh o00pa3zoM boxbum
(http://www.astro-cabinet.ru/library/ Kep- ler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

KaJbHBIE M CMEXHble yribel. buccektpuca yrna. Jlomanas, MHoroyronbHuk. llapamiensHocTs
NEPIEHUKYIJISPHOCTD MPSIMBIX.
Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBA OCEBOM cUMMETpHH. I[Ipumepsl cuMMeTpun B
OKpYaroIleM MHUPE.

OCHOBHBIE IOCTPOCHUS C MOMOUIBIO LIUPKYJIS U JINHEUKHU.
Tpeyronsauk. BeicoTa, Mmennana, OuccekTpuca, UX CBOicTBa. PaBHOOEIPEHHBIH M PaBHOCTO- POHHUUN
TpEeyroJbHUKUA. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipi3HaKy paBeHCTBA TPEYTOJIbHH- KOB.
CBoiicTBAa M NpPHU3HAKH MapauIeNbHbIX MNpsAMbIX. CymMMma YIJIOB TpeyrojpHUKa. BHemHue yrisl
TPEYroJbHUKA.
[IpssMoyrosbHbI TpeyronbHUK. CBOMCTBO MEAUAaHBI MPSAMOYTOJIBHOTO TPEYrOJIbHUKA, IPOBE- NEHHOU K
runorenyse. IIpusHaku paBeHCTBa HPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsAMOYrosibHBII TPEyroJbHUK C
yriiom B 30°.
HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpema O
OoJbIIeM yrie U 0OJbIIeH CTOPOHE TPeyrojabHUKa. [lepreHaAnKyIsap U HaKJIOHHAS.
I'eomeTrpuueckoe Mecto Touek. buccekrpuca yria U cepeAUHHBIM NEPIEHIUKYJAP K OTPE3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK.
OKpy’KHOCTb U KpYT, XOpJla ¥ IMaMeTp, UX CBOMcTBa. B3auMHOe pacnosokeHue OKpy»KHOCTH U MPSIMOM.
KacarenbHast u cexymasi kK oKpykHOCTU. OKpY»KHOCTb, BIIUCAHHAs B yroy. BrnucaH- Hasg ¥ onucaHHas
OKPYXHOCTH TPEyTOJIbHUKA.

8 KJiacc

Yetbipéxyronbuuku. [lapamienorpamm, ero mpu3HakKM M cBoicTBa. YacTHble ciyyau Hapai-
JeJIorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaJpar), UX NPU3HAKK U CBoMcTBa. Tpameuus, paBHOOO- Kast
Tparenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas Tpanenus.

Meron ynsoenust Meauansl. LleHTpanpHas cHMMeETpHs.
Teopema @aneca u TeopemMa O NPONOPLUUOHATBHBIX OTpe3kax. CpeaHue JIMHUU TpPEyrojbHUKA U
Tpaneuuu. LleHTp macc TpeyroiapHuKa.

[Tonobue TpeyronbHUKOB, KoddduimeHT mnonodus. [IpusHaku Mmomodus TPEYroJbHUKOB.
[Tpumenenne mogo00us PH PEICHUHN MPAKTHYECKUX 3aj1ad.
CpoiictBa 1uiomaaei reomerpuyeckux ¢uryp. Popmyiasl I8 UIOMIAAM  TPEyroJIbHUKA, I1a-
pamienorpamma, pom0a u Tpanenuu. OTHOIIEHHE TII0MAAeH TOT00HBIX (QUTYP.

Bbruucnenue momaneid TpeyroJbHUKOB W MHOTOYTOJILHMKOB Ha KJeTdyaTtoil Oymare.

Teopema [Tudaropa. IIpumenenue reopemsl [Indaropa npu pemieHNN NpakTUYECKUX 3a1a4.
CuHyc, KOCHMHYC, TaHI€HC OCTpPOrO yrja HpSIMOYTOJbHOTO TpeyroibHuka. OCHOBHOE TpUTO-
HOMETpHYECKOE TOXAecTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.
BrnucanHuble M LeHTpaNbHbIE YIJbl, YIOJ MEXKIY KacaTelbHOM M XOpIoH. YTiabl MeXAy Xoplaa- MU U
CeKyIIMMH. BrmcaHHple W ONUCAHHBIE YETHIPEXYTOJNbHUKH. B3auMHOE pacroyioKeHHe JBYX
okpy>xHocTell. Kacanue okpyxHocteit. O01mune kacaTesbHble K ABYM OKPYKHOCTSIM.

9 Kjacc

Cunyc, xocunyc, Tanrenc yrios oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
@DopMyJIbl IPUBEACHHUS.
Pemrenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpemMa CHHYCOB. PemeHne nmpakTH4YecKHX 3amad C
MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanme nmogodus. [logodre cOOTBETCTBEHHBIX AIIEMEHTOB.
Teopema 0 NpOM3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.
Bexrop, mnuHa (MOIyJb) BEKTOpPA, COHAIPABIEHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO HAlpaBiICH- HbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMi HaJ BeKTopamu. Pa3- noxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE MPOM3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIsl HAX0XKJIEHUS JJIUH U YTJIOB.



JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. Y PAaBHEHUS MIPSIMON M OKPY’KHOCTH B KOOPAMHATAX,lIEpECEUECHUE
OKPY’KHOCTEH U IPsIMBIX. MeTOI KOOPAUHAT U €ro NPUMEHEHHE.
[IpaBunbpHBIE MHOTOYTOJIBHUKH. J[muHA OKpykHOCTH. ['pagycHas W paguaHHas Mepa yrIJia,BbIYUCICHUE
JUIMH IyT OKpYykHOcTel. [lnomane kpyra, ceKTopa, CEerMeHTa.

JIBuKeHMs MIIOCKOCTH U BHYTPEHHUE CUMMETpUu (uryp (dmeMeHTapHbIe MpEACTaBICHUS).
[TapannensHblii iepenoc. [10BOpoT.

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs JOJDK- HO
o0ecreunBaTh JOCTIKEHHUE CIICTYIONMUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

7 Kjacc

m Pacrio3HaBaTh M3yueHHBIE reoMeTpuuecKkue (UTYphI, ONPEACNIATh UX B3aUMHOE PACIIOJIOXKe-
HUE, N300pakaTb reOMeTpUIecKie (GUTYPHI; BHIIOIHATh YEPTEKH MO YCIOBHIO 3a1aun. M3me-
PATH JIMHEHHBIE W YIJIOBBIE BEJIMYMHBI. PemaTe 3a1aun Ha BBIYUCICHUE JJIMH OTPE3KOB U Be-
JIMYUH YIJIOB.

m Jlenath rpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIMYHH MPEAMETOB B pealbHOU KHU3HU, pa3-
MEpOB MPUPOJIHBIX 00BEKTOB. Pa3nuuare pazMepbl 3THX 00BEKTOB 10 MOPSIKY BEJIMYUHBI.

m CTpOUTh YEPTEXKHU K FTEOMETPUUYECKUM 3a/1auam.

m [lonb30BaThbCs MpHU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, MCIIOIb30BaTh MPU3HAKKA U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEHICHUH 33]1a4.

m [[poBOIUTH JIOTMYECKHE PACCYKIACHUS C UCIIOJIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

m [lonb30BaThCs MpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM Meaua-
HbI, TPOBEAEHHOW K THMIIOTEHY3€ MPSIMOYTOJBHOIO TPEYrOJIbHUKA, B PEUICHUH T'€OMETpHUYe-
CKHMX 3aJad.

m Onpenenars NapajuieIbHOCTh MPSMBIX C MTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKy-
mas. OnpeaensaTh napajlieIbHOCTh MPSAMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK O1-
HOM IPSIMOU 10 TOYEK IPYTOM MPSIMOM.

m Pemate 3a1auu Ha KieT4aToi Oymare.

m [IpoBOIUTH BRIUMCIICHUSI U HAXOJAUTHh YUCIOBbIE M OYKBEHHBIE 3HAUCHUSI YTJIIOB B TEOMETpUYE-
CKHX 33J1a4ax C UCIIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOVCTB
yIJIOB, OOpa30BaHHBIX MPH TMEPECEUEHUU IBYX IMapauIeNbHBIX MPAMBIX CeKymieil. Pemars
MIPAKTUYECKUE 3314l HA HAXO0XKIEHUE YIJIOB.

m Biiagets nmoHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpEeNeNsiTh OMCCEKTPUCY yTIia U
CEpPEAMHHBIN NEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

m OopMynupoBaTh ONpEAEICHU OKPYKHOCTH U KpyTa, XOpJbl U JUAMETPa OKPYKHOCTH, TOJIb-
30BaThCs UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOKMCTBA NIPU PEIICHUU 3a/1a4.

m BrageTrs NoHATHEM ONMCaAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonp3oBaTbes pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCsS B OJl-
HOU TOYKE, U O TOM, UYTO CEPEAMHHBIE MEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA Iepece-
KaroTcs B OJTHOM TOYKE.

m Buaners noHsaTHEM KacaTenbHOM K OKPYKHOCTH, IIOJIb30BAThCA TEOPEMOM O MEPIICHAUKYIISAP-
HOCTHU KacaTeJIbHOW U pajinyca, MPOBEIEHHOTO K TOYKE KaCaHMUS.

m [lonb30BaTbCs MPOCTEUIIMMU T€OMETPUUYECKMMHU HEPABEHCTBAMM, IMMOHUMATh WX IpPaKTHYeE-
CKHH CMBICII.

m [IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHHUS C IIOMOILBIO HUPKYJIA U JTUHEUKH.

8 Kiacc

m Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IT0JIb30BATHCS UX CBOM-
CTBAaMH IIpU PEILICHUH I'€OMETPUUECKUX 3a4au.

m [IpuMeHsATH CBOMCTBA TOUKM ME€pPECEUEHUS] MEIMaH TPEyrojbHHUKA (LIEHTPAa Macc) B pPeLIEHUU
3a/1a4.

m Briagers noHsATHEM CpeHEN JTMHUN TPEYTOJIbHUKA U TPANEMH, IPUMEHATh UX CBOWCTBA IIPH



pelIeHn reoMeTpudecKkux 3anad. Ilonb3oBarecsa Teopemoit dasieca U TEOPEMOM O MPONOPLIK-
OHAJIBHBIX OTPE3KaXx, IPUMEHATh UX Ul pELICHUS IPAKTUYECKUX 3a1a4.

m [IpuMeHsTh Npu3HaKky N0A00Ms TPEYTOJbHUKOB B PEIIEHUU T€OMETPUYECKUX 3a/1ay.

m [lonb3oBarecs Teopemoii [ludaropa uist penieHns reoOMEeTpUYECKHX U MPAKTHYECKUX 3ajad.
CrpouTh MaTeMaTU4eCKy0 MOJEIb B MPAKTHYECKUX 3a]adax, CAMOCTOSITEIIBHO JEJIaTh 4yep-
TEX U HAXOJUTh COOTBETCTBYIOIIME JIJIUHBI.

m Biazers NOHATUAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yrja IPsIMOYTOJIBHOIO TPEYTOJIb-
HuKa. [Io1p30BaThCs 3TUMU MOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a]1a4.

® BpiuncnaTh (pa3nuyHbIME CIIOCOOAMHU) IUIONIA/b TPEYTOJIBHUKA U IUIOIIAJAN MHOTOYTOJIBHBIX
¢uryp (mone3ysch, Tae HEOOXO0IUMO, KaIbKyIATOpoM). [IpuMeHsATh MmoydyeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnazers NOHATHAMU BIMCAaHHOTO M LIEHTPAJIBHOIO YIVIA, MCIIOJIb30BATh TEOPEMBI O BIIMCAH-
HBIX yIJaX, yrjlax MexXay XopAaMu (CeKyIMMH) M yIje MeXay KacaTelbHOH M XOpaoll mpu
PELICHUU T€OMETPUYECKUX 3a1ay.

Bnagers NOHATHEM ONHMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHATh CBOWCTBA OIMCAHHOIO 4Ye-
TBIPEXYTOJIBHUKA IIPU PEIICHUH 3a/1a4.

m [IpyuMeHATH NONy4YeHHbIE 3HAHUSA HA NPAKTUKE — CTPOUTh MAaTEMATHUYECKUE MOJEIM IS 3a-
Jla4 peaslbHOM KHU3HU U IIPOBOAUTH COOTBETCTBYIOILUE BBIUMCIICHUS C IPUMEHEHUEM 10100UsI
U TPUTOHOMETPHH (I0JIb3YACh, IIe HEOOX0AUMO, KAIbKYJISATOPOM).

9 KJjacc

m 3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUThH C UX MOMOIIBIO Pa3IMYHBIC
3JIEMEHTHI MPSMOYTOJIBLHOTO TPEYroJIbHUKA («pPEeUICHHE MPSMOYTOJIbHBIX TPEYTOJIBHUKOB)).
Haxoauts (¢ moMOIIbiO KanbKyJsTOPA) JUTMHBI U YTIIbI 711 HETAOJIUYHBIX 3HAUCHUM.

m [lonp3oBaThes hopMynamu NMpUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM JUIS
HAXOK/JIEHUS COOTHOIIEHUN MEXIy TPUTOHOMETPHUUYECKUMHU BEITMYUHAMMU.

m 66 Vcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUISI HaXOKJECHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY), MPUMEHSITh UX MPU PEHICHUU T€OMETPUUECKHUX
3a/1au.

m Biiagets nousitusiMmu nmpeoOpazoBaHus Moo0Msi, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (H-
ryp. [lonb3oBaThbcst CBONCTBaAMH MOAOOMS MPOU3BOJIBHBIX (UTYDP, YMETh BBHIYUCIATH JTHHBI U
HaXOJIUTh YIJIbI y MOJO0OHBIX Guryp. [IpumeHsTs cBOlCTBA MOA00US B TPAKTUYECKUX 3a/1a4dax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX (UTYP B OKPYKAIOIIEM MHUPE.

m [lonbp30BaThCcs TEeOpeMaMu O MPOU3BENECHUHM OTPE3KOB XOPJI, O MPOU3BEACHUH OTPE3KOB CEKY-
IIMX, O KBaJIpaTe KacaTeabHOM.

m [lonbp30BaThCA BEKTOpaMH, TOHUMATh UX T€OMETPUUECKUN U (PU3UYECKUN CMBICI, IPUMEHSTh
UX B PEIICHUU IeOMETPUYECKUX U (pu3mueckux 3amad. [I[puMeHsITh CKalspHOE MPOU3BEACHUE
BEKTOPOB ISl HAXOXKJICHHS IJTUH U yTJIOB.

m [lonb30BaThCa METOJOM KOOPJMHAT HA IMJIOCKOCTH, IPUMEHSTh €r0 B PEUICHUU IF€OMETpUuye-
CKHX Y TTPaKTUYECKHUX 3a]1a4.

m Branete NOHATHUSAMHM TPaBUIBHOTO MHOTOYTOJIbHHMKA, JUIMHBI OKPYXXHOCTH, IJIMHBI JyTU
OKPY’>KHOCTH U paJMaHHON MEpHI YIJIa, YMETh BBIUUCIATH IUIONIAAb KpyTa U ero yacteil. [Tpu-
MEHSATH MOJYyUYCHHBIE YMEHHS B IPAKTUUCCKUX 3a1adax.

m Haxomute ocu (WU HEHTPHI) CUMMETpHH (DUTYp, IPUMEHSITH JBUKEHHS IJIOCKOCTH B IMPO-
CTEHIINX CITydasx.

m [[puMeHATh MoJyYeHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MATEMAaTHYECKUE MOJENU IS 3a-
Jlad peaibHOM JKW3HHU U MPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHUS C IPUMEHEHUEM MTO00US
U TPUTOHOMETPUYECKUX (QYHKITUH (TIOB3YSICh, T/Ie HEOOXOAMMO, KaIbKyJISITOPOM).



HEJIN U3YYEHUA YVYEBHOI'O KYPCA
BEPOATHOCTDH U CTATUCTUKA

B coBpemenHOM 1U(pOBOM MHUpPE BEPOSATHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO0 3HAYMMOCTD,
KaKk C TOYKHM 3pEHUs MPAKTHMUYECKUX MPHIOKEHHH, TaK MU MX POJIM B OOpa30BaHUM, HEOOXOIUMOM
KaXJI0My 4enoBeKy. Bospacraer umciio mpodeccuil, Ipu OBIAACHUN KOTOPBIMH TpeOyeTcsl XOopolias
6a3oBas IMOArOTOBKa B 00JACTH BEPOSTHOCTM M CTATHUCTUKM, Takas IIOJArO- TOBKA BaKHA MJIs
IPOIOJDKEHUS 00Pa30BaHUs U IS YCIEITHON NMPo(hecCHOHAIBHON Kapbhephl.

Kaxplii 4enoBek MOCTOSHHO MPUHMMAET PELICHHMs Ha OCHOBE MMEIOIUXCA Y HEro JaHHbIX. A A
000CHOBAaHHOTO MPUHATHS PELICHUS B YCIOBUAX HEAOCTATKA MM M30BbITKAa HH(POPMAIIUU HEOOX0AUMO B
TOM YHCJIE€ XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIII- JICHUE.

HNMeHHO MO3TOMY OCTpO BCTalla HEOOXOAUMOCTHh C(HOPMUPOBATH y OOydaromuxcs (QyHKIUO- HAIBHYIO
I'PaMOTHOCTh, BKJIFOUYAIOIIYIO B c€0s B KAUECTBE HEOTHEMJIEMOM COCTABIIAIOLIEH yMe- HUe BOCIIPUHUMATh
U KPUTHYECKH aHAIU3UPOBATh MH(OpMAIMIO, MPEICTABICHHYIO B Pa3nd- HBIX (opMmax, MOHUMATh
BEPOSTHOCTHBII XapaKTep MHOTMX PealbHbIX IPOLIECCOB U 3aBUCUMO- CTEH, MPOU3BOJUTH MIPOCTEUIIINE
BEPOATHOCTHbIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHM IPHUHLIM- [aMU cOOpa, aHau3a U MPEACTaBICHUS
JAHHBIX W3 Pa3IUYHBIX cdep JXKU3HM OOIIecTBA M TIOCy- JapcTBa IpHoOLIaeT oOyyaromMXxcs K
oOLIECTBEHHBIM HHTEpecaM. l3ydyeHne OCHOB KOMOMHA- TOPUKM pa3BUBAE€T HAaBBIKM OpraHU3aluu
nepebopa U Mmojc4éra yuciia BApUaHTOB, B TOM YHUCIIE,B MPUKIAIHBIX 337a4aX. 3HAKOMCTBO C OCHOBaMHU
TeopuH TpadoB co3naéT MareMaTudeckuil (yHIAMEHT IS (OPMHPOBAHUS KOMIIETCHLMH B 00JIacTH
UHPOPMATUKU U IUPPOBBIX TEXHONIO- Tui. [IoMUMO 3TOro, npu U3y4yeHUH CTATHUCTUKU U BEPOSITHOCTU
oOoramaroTcs MpeACTaBIEHUs YYalIUXCsl O COBPEMEHHOM KapTUHE MHpa U METO/Iax €ro MCCIeI0BaHus,
(dopmHpyeTcss IOHUMa- HHUE POJIM CTATHUCTUKU KaK MCTOYHHMKA COLUAIBbHO 3HAYMMON MH(pOpPMAaLUU U
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBIIITIEHHUS.

B cooTBercTBUM ¢ JaHHBIMHM LEJISAMU B CTPYKTYpe HpOrpaMMbl yuyeOHOro kypca «BeposiT- HOCTh U
CTaTHCTHKa» OCHOBHOM IIKOJIBI BBIAEJEHBl CIEAYIOLIME COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«IIpencraBnenne  AaHHBIX U ONUcCaTeldbHas  CTAaTUCTHKa»;  «BeposTHOCTBY;  «DneMeHTHI
KOMOMHATOpUKN»; «BBeneHune B Teoputo rpadosy.

Copnepxanue nuHuu «lIpencraBneHue NaHHBIX M ONMCATENbHAs CTATUCTHKA» CIYKUT OCHO- BOM JUIS
(dbopMUpOBaHUS HABBIKOB pabOThl ¢ MH(pOpMalued: OT YTEHWs W HUHTEpIpeTalud UH- (opMaluu,
NpeCTaBICHHON B TalOiMIax, Ha auarpaMMax M rpadukax 1o cOopa, HpeicTaBie- HUS M aHAIU3a
JAHHBIX C MHCIIOJIb30BAaHMEM CTAaTHUCTHUYECKHUX XapaKTEpUCTUK CpPEAHMX U pacceu- BaHus. Paboras c
JaHHBIMM, OOydYaroIlMecs ydarcsi CUMTBIBAaTh M  HMHTEPIPETUPOBaTh  JaHHbIC, BBIABUIaTb,
apryMeHTUpOBaThb M KPUTHUKOBATh IPOCTEUIINE THUIIOTE3bl, pPa3MBILUIATH Haja (QakTo- pamuy,
BBI3bIBAIOIIMMHM H3MEHUMBOCTb, M OLICHMBATh WX BIMSHUE HAa pacCMaTpuBacMble Be- JIMYMHBI U
IPOLIECCHI.

MHTYyUTHBHOE TIPEICTaBICHUE O CIy4YyallHOW M3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEN M
TEHJCHIIUA CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOHM IJs M3y4€HHs TEOpuu BeposTHOcTe. boibiioe
3HAUEHUE 3[1€Ch UMEIOT ITPAKTUYECKHE 3aJaHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKMMHBEPOATHOCTHBIMU
MOJIETISIMHU.

[TonaTue BepOATHOCTH BBOJAMTCS KaK Mepa IMpaBaonofodus ciyuyaiiHoro coObitusi. Ilpu u3y- ueHuu
Kypca oOydJaromuecs 3HaAKOMSITCS C NMPOCTEHIINMH METOJAMU BBIYMCIEHUS BEPOATHOCTEH B CIy4YailHBIX
JKCIIEPUMEHTAX C DPABHOBO3MOXHBIMU DJIEMEHTApPHBIMH HCXOJaMH, BEPOATHOCT- HBIMHM 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh 0oJiee CIOKHBIE 3a/1aui. B Kypc BXOAST HayalbHbIE MTPEICTAaBICHUS
0 CIy4ailHbIX BEJINYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Takxke B paMkKax 3TOr0 Kypca OCYILIECTBIISETCS 3HAKOMCTBO OOydYaroIIMXCsi C MHOXXECTBaMU H
OCHOBHBIMM OIl€pallMsIMM HaJl MHOKECTBAMH, PACCMATPHUBAIOTCSI MPUMEPBI NPUMEHEHUS AJIS PEIICHUS
3a/1a4, a TaKXKe UCIIOJIb30BAHUS B IPYTMX MaTeMaTUYECKUX KypcaxX U y4eOHbIX Mpeji- MeTax.



MECTO YUYEBHOI'O KYPCA B YUEBHOM IIVIAHE

B 7—9 xnaccax nzydaercst Kypc «BeposITHOCTb M CTaTUCTHKA», B KOTOPBII BXOISAT pa3/ieibl:
«IIpencraBnenue NaHHBIX U ONMCATENIbHAS CTATUCTHKA»; «BeposTHOCTB»; «DIE€MEHThl KOMOM-HATOPUKUY;
«BBenenue B Teoputo rpadoBy.

Ha u3yuenue naHHoro kypca oTBoAuT 1 ydeOHBIN 4ac B HEIENI0 B TEUEHUE Ka)JIOro rofao0yudeHusi, BCero

102 yueOHBIX yaca.
COIEPXXAHUE YYEBHOI'O KYPCA (ITO TOJIAM OBYYEHU)

7 KJacc
[IpencraBienue OaHHBIX B BuUJE TaOmuL, auarpamMm, TpadukoB. 3arnojHeHHe Taliull, YTeHHE U
MOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHE TpadUKOB peab- HBIX
npoueccoB. M3prnedenne mHboOpMaluyd U3 AWarpaMM M TaOiMll, MCMIOJIb30BAaHUE W HHTEp- IpeTanus
JTAHHBIX.
OnucarenpHas CTaTUCTHKA: cpelHee apudMeTHUecKoe, MeraHa, pa3Max, HauOoJjbllee U HauMEHbIIee
3HaueHusl Habopa YMCIOBBIX JaHHBIX. [[puMeps! ciryyaiiHON U3MEHYMBOCTH.
CrnyualiHplii SKCIEpUMEHT (ONBIT) M Ciy4YailHoe coObiTHe. BepostHocTh u uyactota. Pomp Ma-
JIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MpHUPOJE U B oOmiecTBe. MOHETa U UT- pajbHAas
KOCTh B TEOPHH BEPOSTHOCTEH.
I'pad, BepmmnHa, pebpo. Crenens BepmuHBL Ywcmo pébep W CymMmapHash CTENCHb BEpPIIUH.
[IpencraBnenue o cBsizHocTU Tpada. Llenu m muxnsl. [lytu B rpadax. O6xon rpada (sinepoB MyTh).
[IpencraBnenne 06 opueHTHpOBaHHOM rpade. Pemenne 3a1a4 ¢ moMmomisio rpagos.

8 Kkiacc
IIpencraBienue naHHBIX B BUjE TaOIMLL, AUarpamMmm, rpadukos.

MHOXeCTBO, JIEMEHT MHOXKECTBA, MOAMHOXECTBO. Omepanuy HaJ MHOXXECTBaMHU: OOBEIW- HEHHE,
nepecedeHue, 1onoiaHeHre. CBoMCTBa onepannii HaJ, MHOKECTBAMU: IIEPEMECTUTENBHOE, COYETAaTENBHOE,
pacrpenenuTenbHOe, BKItOYeHHA. Vcmonb3oBaHue TpaduyuecKoro MpeacTaBiie- HHUS MHOMKECTB IS
OINMCAaHHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PEILICHUY 3aay.
W3mepenue paccemBanHusi AaHHbIX. Jlucmepcuss M CTaHJApPTHOE OTKJIOHEHHE YHCIOBBIX HabO- PpOB.
Juarpamma paccenBaHUsl.
DnemMeHTapHble cOObITUS ciay4aiiHoro omeita. CiydaiiHble coObITUs. BepositHocTH coObITHIL. ONBITHL C
PABHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CiyyaifHblil BbIOOp. CBSI3b MEXAY MaJIOBEPOSITHBIMU
U TIPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.
JepeBo. CBolicTBa AepeBbEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHME BUCSYEH BEPUIMHBI, CBSI3b MEXKIY
YHCIJIOM BEpUIMH U ynciioM pédep. IIpaBuno ymHoxkeHus. Pemenue 3agad ¢ moMo- 1ipko rpados.
[TpotuBononoxusle coObTHs. [uarpamma Oitepa. OObeaMHEHHME M IEpeceYeHUE COOBITHIA.
HecoBmectHbie coObiTHs. Dopmyiia CHOXKEHHS BEpOSTHOCTEH. YciioBHas BeposTHOCTb. [IpaBuio
ymHOXeHus. He3aBucumele coObitus. [IpencraBnenue skcrepuMeHTa B Buje JiepeBa. Pemienue 3a1a4 Ha
HaXO0KJEHNE BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIy4allHOTO SKCIIEPUMEHTA, AUarpamm Diiepa.

9 Kiacc

[IpencraBieHue NaHHBIX B BUAE TaONWL, AUarpaMM, TpaduKoOB, UHTEpIpeTalus AaHHbIX.
UreHue 1 OCTPOCHUE TabIUL], TUarpaMM, rpauKOB 10 peabHbIM TaHHBIM.
[TepecranoBku u ¢pakropuan. Coueranus u yucio couetanuil. Tpeyronpuuk [lackans. Peme-uue 3anaq
C UCIIOJIb30BaHNEM KOMOMHATOPUKH.
['eomeTpuueckas BepoaTHOCTb. CiydaiiHbIil BBIOOp TOUKU W3 (UIYpHI Ha MJIOCKOCTH, U3 OT-pe3Ka U U3
JyTH OKPY>KHOCTH.
Ucnbiranue. Yenex u Heyaada. Cepust ucnblTaHuil 10 nepBoro ycnexa. Cepus ucnbiTanuii bepHysy.
BeposiTHOCTH cOOBITHI B cepuy ncnibITaHUN bepHyu.
CiyqaiiHasi BETMYMHA U PACIPEICICHUE BEPOSITHOCTEW. MaremMaTnieckoe OKHJIaHWE U JTUC-TIEPCUSL.
[IpuMepel MaTEMAaTUYECKOTO OXKUIAHUSA KAaK TEOPETUYECKOTIO CPEAHETO 3HAUCHUS BEIIU-



yiHbl. MaTeMaTu4eckoe 0KUJAHUE U JUCIEPCUs CIIy4alHON BEJIMYUHBI «UUCIIO YCIIEXOB B CE-pUU
ucnbeITaHui beprymy.

[TonsTHe 0 3akoHe OoabIIMX yucel. V3MepeHre BeposITHOCTEH ¢ NOMOILBIO yacToT. Ponb U 3HaueHue
3aKOHA OOJIBIIMX YHCEN B IPUPOJE U OOLIECTBE.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS PABOYEN ITPO-I'PAMMBI KYPCA
(ITIO TOAAM OBYYEHUA)

IIpenmeTHBIE pe3ynbTaTbl OCBOEHUS Kypca «BeposTHOCT M cTatucTuka» B 7—9 Kiaccax Xxa-
PaKTEPU3YIOTCS CIEAYIOINUMHA YMEHUSIMM.

7 Kiacc

m YutaTh nHQOpMAIHIO, IPESICTABICHHYIO B TaOMUIaX, HA qUarpaMmax; MpeCTaBiIsITh JaHHBIC
B BHUJIE TAOJIMII, CTPOUTH IUarpaMMbl (CTOJIOMKOBBIC (CTOI0YATHIE) U KPYTOBBIC) [0 MaCCHBaM
3HA4YCHUM.

m OnuchIBaTh U UHTEPIPETHPOBATH PEabHBIC YHCIOBBIC TAaHHBIC, TPEICTABICHHBIC B TA0IUIAX,
Ha JIuarpammax, rpadukax.

m Vcnonb30Bath IS ONMCAHUS TaHHBIX CTATHCTUYECKUE XapaKTEPUCTUKH: CpEeIHEe apru(MeTH-
YecKoe, MeInana, HanOoJIbIllee U HAMMEHBIIIEe 3HAYCHHUS, Pa3Max.

m lIMeTh nipeacTaBiIcHue O CIy4YaiHON N3MEHUYMBOCTH Ha MPUMEpax IeH, (U3HUECKUX BEITHYUH,
AHTPONIOMETPUYCCKHX JAHHBIX; UMETh TPEJCTABIICHNE O CTATHCTUYECKON YCTOWIMBOCTH.

8 KJacc

m V3Brekars u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MTPEICTABICHHYIO B BUJE TAONHII, TAArPaMM,
rpaduKOB; MPEACTABIIATh JaHHBIC B BUAC TaOIUI, TUarpamMmm, rpad)uKoB.

m OnuceiBaTh JIaHHBIE C TMOMOIIBI0 CTATHCTHYECKUX TOKAa3aTeNiel: CPEeIHUX 3HAUCHUU U MeEp
pacceuBaHus (pa3Max, JUCIEPCHS M CTAaHIAPTHOE OTKIOHEHUE).

m HaxonuTth 4acTOThl YHUCIOBBIX 3HAYCHUH W YaCTOTHI COOBITHI, B TOM YHCIIE IO pe3yjbTaTaM
W3MEPECHHUH 1 HaOII0ICHU .

m HaxoauTe BEpOSTHOCTH CIydyalWHBIX COOBITUN B OMBITAX, 3HAs BEPOSITHOCTU AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCII€ B OIMBITaX C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITHUSMHU.

m lcnonp3oBaTh rpaduyueckre MOJEH: IEPEBO CIYyUYalHOTO HKCIIEPUMEHTA, TUarpaMMbl Ditie-
pa, YuCiIoBas npsmasi.

m OnepupoBarh MOHATUSIMH: MHOXKECTBO, IMOJMHOKECTBO; BBIMOIHATH OMEpPallUd HaJ MHOXE-
CTBaMU: O0BbEAMHEHNUE, TIepeceueHre, JOMOIHEHUE; ePEeUNCIIATh AIEMEHThl MHOXKECTB; MPHU-
MEHSTEH CBOMCTBA MHOKECTB.

m lcnonb3oBaTh Tpadudeckoe MpeacTaBIeHUE MHOXKECTB U CBA3EH MEXTy HUMH JJIsi ONTUCAHUS
MIPOIIECCOB M SIBJICHWH, B TOM YHCJI€ MPU PEHICHUH 3aJ1a4d U3 JIPYTUX y4eOHBIX MPEIMETOB U
KYpCOB.

9 Kmacc

m lI3Brekath ¥ npeoOpa3oBbIBaTh MH(GOPMAIINIO, IPEICTABIECHHYIO B PA3JIMYHBIX UCTOUHUKAX B
BUJE TaOIuI, AuarpaMM, rpaduKoB; MPEACTaBIATh JaHHbIE B BHUJE TaONUIL, AUAarpaMm, rpa-
(buKoB.

m Pemiate 3a1a4n OpraHu30BaHHBIM [1€peOOpOM BapHAHTOB, a TAKXKE C UCIOJIb30BaHUEM KOMOU-
HATOPHBIX NIPABWJI U METOJ10B. Vcronp30BaTh onycaTenbHble XapaKTEPUCTUKH ISl MACCUBOB
YHCIIOBBIX IaHHBIX, B TOM YHCJIE CPEHHME 3HAUEHUS U MEpPhl paCCEUBAHMUS.
HaxoauTe 4acTOTHl 3HaUEHWI M YacCTOTHI COOBITHS, B TOM YHCIE IMOJB3YSCh pPe3yibTaTaMH
MPOBEAEHHBIX U3MEPEHUHN 1 HAOIIOACHUH.
HaxoauTe BepOSTHOCTH CIy4alHBIX COOBITHI B M3yUYEHHBIX OMBITAX, B TOM YHCIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUAX UCIBITAHHUNA J0 MEPBOrO ycIexa,
B CepUsIX UCbITaHUN bepHyu.

m lIMeTs npeacTaBieHue o Clly4aiiHOM BEIMYMHE U O PACTIPEAEICHUN BEPOSTHOCTEN.



m llmeTs mpescraBienne o 3aKkoHe OOJIBIINX YUCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CITy-
YyailHOW U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBLINX YKCEN B IPUPOJE U OOLIECTBE.



TEMATUYECKOEIIJIAHUPOBAHMEYUYEBHOI'OKYPCA(TIOTOJAMOBYYEHU )
5 kmacc (Hemenee 1704)

€ 4YHcJia Ha Koop-
AUHATHOMW IPSIMOU.
CpaBHEHUE,0KPYTJICHUE
HaTypPaJIbHBIXYHCE.

ApudmeTndeckueaenct
BUSICHATYpaJIbHbIMU
yucaamu. CBOM-
CTBAHYJISIIPUCIIOKEHUU
MYMHOYKEHHUHU, CBOUCTBA
€AUHULIBITPUYMHOXKEHU
n.Ilepemectu-renpHoe u
COoYeTaTeIbHOE CBOM-
CTBACJI0XXEHUSINYMHOXKE
HUS,pacIlIpeaeIUTEIIBHOE
CBOMCTBOYMHOKCHHUSI.

JlenurenuuKpaTHbIeYUC
J1a,pa3-JIOKECHUE Jrcia
Ha

MHOXHUTENIU. J[eneHue ¢
ocrarkoMm. IIpocTteie
HCOCTaBHBIC YHUCIIA.
IIpusnaku ne-
auMocTHHa?2,5,10,3.9.

CreneHs C
HaTypaJbHBIM IIOKAa-
3aTeJIEM.

Ha3Banuepa
31e1a(TeMbl) Ocmmnoecouepmaﬂne OcHOBHBIC BUAbI JAeATEJILHOCTH
g{pca(qncno‘{aco o0ydaloumxcs

HartypaabHbl JlecaTnuHasicucreMmacu YurarTh,3alIUCHIBATH,CPABHUBATBHATY A
euncJa./leicr ucie-uusa. Psan bHBICUUCIIA;MIPEAJIaraTh M 00CYyKIaTh
BHSICHATYpPAJI HaTypaJIbHbIX CIoco0bI YIIOPSAOUNBAHUSYHCEIT.
BHBIMMYMCJIA yucesl. HarypanbHbliips H300paxkars KOOPAUHATHYIO MPSAMYIO,
MU A.HYucno0.HatypanbHbl oTMe4aThb
(434) YUCJIATOYKAMUHAKOOPAMHATHOUIPAMOI, H

axXoAUThKOOPAN-HATHITOUYKHU.
HcciaenoBarb CBOMCTBA HATypaJIbHOTO
psina, uucen 0

U 1 IpHUCI0KEHUNNYMHOKEHUH.
Hcnoab30BaTh NPaBHJIO OKPYTJICHUS
HaTypaJIbHbIX YHU-CEJI.

BoinosiHaATh apudgMeTHyecKue 1eiicTBUS C
HaTypaJbHBI-MUYHCIIAMHU,BLIYUCIATH
3HAUYCHUSTYUCIOBBIXBBIpaXKe-
HHUNCOCKOOKaMHUHNOE3CKOOOK.
3anuchbIBATHIIPOU3BE/ICHUEBBUICCTECIICHH, Y
UTAThCTCIECHU, UCIIOJIB30BATHTEPMHUHOJIOT
HI0(OCHOBAHUE,MOKA3ATENb ), BbIYHCIAATH3H
AYeHUSCTCICHEN.

BBINOJHATH NPUKUAKY U OLEHKY
3HAUYEHUW YHCIIOBBIXBBIPAKEHUU,
npeajiaraTb U NPUMEHATh NPUEMBI NIPO-
BEePKMUBBIYNCICHUM.
HNcnoab30BaTLNPUBBLIYHMCIEHUSIXTIEPEMECTH
TEJIBbHOE
HCOYETATEIbHOECBONCTBACIOKEHUSINYMHOXK
€eHHUs,pac-
NpeAeINTEIbHOECBOMCTBOYMHOXEHUS ; (pop
MYJHMPOBAThbU NPUMEHATH MPaBUJIA
nmpeobpa3oBaHUs YHUCIOBBIX BBI-
pakeHUITHA0CHOBECBONWCTBApU(PMETHIESCKUX
JICUCTBU .
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YHuCIIOBBIEBBIPAKECHUS;
OPs-AOKIAECUCTBUN.

Pemenmne TekcTOBBIX
3ajga4
HaBceapupMeTUIEeCKHEC
IEHUCTBUSI, HAABUXKCHUC
UITOKYTIKH

HccienoBaTb4rciIOBbIC3aKOHOMEPHOCTH, B
BI/IBUTAaTbHO00CHOBBIBATHIUIIOTE3bI,(DOPMY.I
HPOBATHO00OIIEHUSAM BBIBO/AbI 110
pe3yabTaTaMm NpOBENEHHOTO

nccienoBaHus. @opmMyJIMpoBaTh
onpeaeJeHus JICITUTEIIS U
KpaTHOTO,HA3bIBAThICIIUTEIIU U KPATHBIC
qucia;
PACNO3HABATBIIPOCTHIEUCOCTABHbICUMCIIA; ]
OpPMYJIMPOBATHUNIPUME-HATHIPU3IHAKHU
nenumocTtrHa2,3,5,9,10; mpuMeHATHAJTOpHU
TMPA3JIOKCHUSI YUCJIa Ha TPOCTHIE
MHOKUTEIN; HAX0AUThOCTATKHOTICICHUSUH
€T0JTHOCYACTHOE.

Pacnmo3HaBaTh NCTUHHBIC U JIOKHBIC
BBICKA3bIBaHUSI OHATYPAJIbHBIX YHCIIaX,
NPUBOJIUTH IPUMEPBI U KOHTP-TIPUMEPHI,
CTPOUTHBBICKA3bIBAHUSN OTPUIIAHUS BbI-
CKa3bIBAHUHMOCBONCTBAaXHATypPaJIbHBIXUHCE
J1.
KoncTpynpoBarbmaremaTuiyeckuenpeaiokeH
HSIC T10-

MOIIBIOCBSI30K K, KUIINY ,«ECIIH.. . ., TO. . . ).
PemiaTh TEKCTOBEIC 3a0a4H
apu(PMeTHIEeCKUM CIOCOOOM, HCMO0JIBL30BATH
3aBHCHMMOCTH MEXIy BEIMYUHAMU (CKO-
POCTB,BpeMsI,pacCTOSIHUE; [I€HA,KOJIUYECTB
0,CTOUMOCTBH JIp.): AaHAJIU3HPOBATH U
OCMBICJIMBATDL TCKCT
3a1auu,nepegopMyTHpPOBATH yCIOBUE,
H3BJIEKATh HEOOXOIMMBbIEIaHHbIE,
YCTAHABJIMBATH 3aBUCUMOCTH MEXTY
BEJIMYMHA-
MH,CTPOUTBIIOTHIECKYIOIETIOYKYPACCY KT
CHUI.

MoaeaupoBarhb X0/ PELIEHUS 3a/1a4d C
MOMOIIIBIO PU-CYHKAa,CXEMBbI, TAOTUIIBI.
IlpuBoauTH, pa3zdouparb, OlEHUBATH
pa3IuYHbIe pere-
HUSL,3aTUCUPEIIICHUHTEKCTOBBIX3a1a4.
KpuTnuecku oneHMBATH MOJTY4YECHHBIN
pe3yibTaT, OCy-IeCTBJIAATHL CAMOKOHTPOJIb,
MPOBEPsIsi OTBET HA COOTBET-
CTBHEYCJIOBHIO,HAXOAUTHOIIINOKH.
Pemarb3aiagrcrioMoiibonepedopaBcexn

O3MOYKHBIXBAapHUaHTOB.
3HakoMHUTbCsICUCTOPH elipa3BUTHsIapUDMETU
KU
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Ilpooonsicenue

IIpakTuueckas padora
«ITocTpo-
€HHUECY30Panu30KPY>KHOC
TE».

Yron. Ipsmon,
OCTpPBIH, TYIIOHH
pa3BEPHYTHIN yTJIbI.
N3mepe-Hueyrios.

IIpaktuueckas padbora
«ITocTpo-eHUECYT OB

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
g;fpca(tmc.noqaco oﬁyqa}omnxcﬂ
Harasianasir Touxka, nipsimasi, Pacno3naBaTh Ha 4yepTekKax, pUCyHKaX,
eo- OTPE30K, ONMCHIBAThH, UC-TIOJIb3YSI TEPMUHOJIOTHIO,
MeTpus.JInn nyd.Jlomanas.M3mepeH | U M300pakaThbC
HUHAIIOCKO HEUIUHBIOTPE3KA, NOMOMIBIOUEPTEKHBIXUHCTPYMEHTOB: TOUK
cTu(124) METPUYECKHUE Y, IIPSIMY10,0TPE30K,JIyd, yTOJI,JIOMaHy0,0K
€ IMHHUIBIN3MEPCHHUS PYXHOCTE.
JUTUHBI. Pacno3HaBaTh,IPUBOIUTHIPUMEPBIOOHEKTO
OKpY>KHOCTBUKPYT. Bpcab-

HOTOMHPA,UMEIOINX(DOPMYHU3yUECHHBIXPUTY
p,Olle-HUBATbUXJIMHEHHbIEPA3MEPHI.
HUcnoab3oBath
JIMHEUKYUTPAHCIIOPTUPKAKUHCTPYMEH-ThI
JJISI TIOCTPOCHUSI U U3MEPEHUS:
U3MEPAThIJINHY OT-

pe3Ka,BEeIMYMHYYIJIa; CTPOUTHOTPE30K3a1a
HHOWJUIUHBLYTOJI, 3aJaHHOW BEJIMUUHBI;
OTKJIAABIBATH LIUPKYJIEM paB-HbIE OTPE3KH,
CTPOUTH OKPY>KHOCTB 3aJaHHOT'O
pannyca.U306paxarbKoHUTypalluureoMe
TPUIECKUX(PUTYPU3OTPE3KOB,0KPYKHOCTECH
,AXYJacTCHHAaHCINHOBAHHOUUKIICTIATONOYM
are;npeaiaraTb,0NMCbIBaTbUO0CY K-
AAThCNOCO0BI, AJITOPUTMBIIIOCTPOCHUS.
Pacno3naBaTbuHM300pakaTbHAHEIMHOBAHH
OUHKIIET-

JyaToMOyMarenpsMou,0CTpbIil, TylIoi,pa3Bé

HYTbINYTJIbl,CPABHUBATbLYTJIbI.
BIYMCJIATHJIMHBIOTPE3KOB, JOMaHBbIX.

IToHuMaTh U MCNOJIBL30BATH NPH PellICHUHU
3aJa4 3aBH-CUMOCTHMEXY €AUHULIAMU
METPUUYECKOU CUCTEMBIMEDP; 3HAKOMMTBCSH C
HEMETPUYECKHMH CUCTEMaMH
Mep;BbIPa’XKaThJINHYBpa3INYHbIXEIUHULA
xu3mepenus. UccaenoBatbGUrypbuKoHGUT
YPaLMH,UCTIOIb3YSIIU(GPOBBIEPECYPCHI
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OO0bLIKHOBEHH

blepoou
(484

JpoOs.IIpaBunbHBICHHE
npa-
BUJIbHBIEZIPOOU.OCHOBHO
€CBOM-
ctBoapoOu.CpaBHEHHUE
poOeii.

CIio’KeHHE U BEIYUTAHUC
OOBIK-HOBCHHBIX
ApoOeit.
CwmenranHassApoOb. Y MHO
JKEHUCHICIICHUCOOBIKHO
BCHHBIX JPOOCH; B3anuM-
HO-0OpaTHBICAPOOH.

Pemenmne TeKCTOBBIX
3amad, co-

aepxxamux Apoou.OcHOB
HbIE3a-Ia4YuHaIPOOH.

IIpumenenue OyKB 1151
3alIMCUMATEMATHIECKH
X BBIPpAKECHUU
UITPEITIOKCHU N

MoaeaupoBarthb B rpadIE€CKOM,
npeaMeTHoil gopme,
CIIOMOIIbIOKOMITBIOTEPATTIOHSITUSIUCBONCTB
a,CBsI3aH-HBIECOOBIKHOBEHHOWIPOOKIO.
YuTaThU3aNUCHIBATH,CPABHUBATHOOBIKHO
BEHHBICIPOOH, IPENIaAraTb,000CHOBLIBATHHO
0CYKIaThCIOCO-

OBbIYIIOPSIOUYNBAHUS IPOOCIA.

HN306paxkaThs OOBIKHOBEHHEBIC IpOOU
TOYKaMH Ha KOOP-

JUHATHOUIIPSIMOM; MCIOJIb30BAaATBKOOPIUH
aTHYIONPS-MYIOIJISICPAaBHEHUSIIPOOECHi.
DopMyIMPOBATH, 3AIIUCHIBATH C IOMOIIbIO
O0yKB OCHOB-HOE CBOMCTBO OOBIKHOBEHHOM
JipoOH; UCMOJIB30BATH OC-HOBHOE CBOMCTBO
JPOOH TSI COKpAIllCHUsI IPOOeH 1 mpH-
BEJICHUS IPOOUKHOBOMY3HAMEHATEIIO.
IIpeacraBiasiTh CMEHIAaHHYIO APOOB B
BUJIC HETIPABUJIHL-HOU U BBIACIISTH EIYIO
4acTh YHCJIa U3 HENPABUIIbHOUIPOOH.
BbInoJHATHL apu(pMeTHYECKUE JeHCTBUA C
OOBIKHOBEH-HBIMH JIPOOSMHU; MIPUMEHSITH
CBOliCcTBA
apupMETHYCCKUXASUCTBUUIIIpAllHOHAIIN3A
LIUUBBIYMCICHUM.

BbINOJIHATH NPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIC-HU; NpeliaraTb u
NPUMEHATH NPUEMBI IPOBEPKH BbI-
YUCJICHUM.

ITpoBoauTh HcCC/IEI0OBAHUA CBOMCTB
po0Oei, onmupasicChHa YHUCIIOBBIE
OKCTIEPUMEHTHI (B TOM YHCIIE C
MMOMOIILIOKOMITBIOTEPA).

PacnozHaBaTh UCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUSI OAPOOSX, NPUBOJIUTH
npuMepbl U KOHTPIIPUMEPHI, CTPO-
MThBBICKA3bIBAHUANOTPUILIAHUSIBBICKA3BI
BaHUU.

PemiaTh TEKCTOBBIC 3aJa4M, COJICp KAIIIHAE
JIpOOHBIE IaH-HbIC, U 3aJ1a4y Ha
HaXO0KJIEHUE YacTH 1IeJI0TO U
LE€JIOTOII0Ero4YacT!; BbIABJIATHUXCX0/ICTBA
upa3Janums.
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Ilpooonsicenue

Ha3Banuepa

31e1a(TeMbl)
K;fpca(qnc.noqaco
B

OcHoBHOeco1ep:KaHue

OCHOBHBIEBH/IbI JIeSITEILHOCTH
00y4arIMXCs

MoaeaupoBaThb X0/ PEILICHUA 3a0a4U C
IMOMOII[BIO PU-CYHKA,CXEMBbI, TaOIUIIBI.
IIpuBOoaAUTH, pa3déuparTb, OLIEHUBATDH
pa3ian4HbIC pelle-
HUS,3alIMCUPECIICHUNTEKCTOBBIX3a/1a4.
KpuTnyecku oueHMBATD I10J1y4YCHHbIN
pe3yibTaT, OCY-IIECTBIIATh CAMOKOHTPOJIb,
IIPOBEPsIsi OTBET HA COOTBET-

CTBUEYCIOBHUIO, HAXOAMTHOIINOKH.
3HakoMHUThCsICUCTOPHelipa3BUTHUsIapuPmMeT
KU

Harasanasare

ometpusi. MHO
royroJibHMKH(
104)

MHoroyrojgsHUKH. HeT
BIPEX-
YTOJBHUK,IPSIMOYTOJIb
HUK,KBaapar.

ITpakTuueckas padora
«llocTpo-enue
OPsIMOYTOJIBHUKA C
3aJaH-
HBIMUCTOPOHAMHWHAHEJII
MHO-BaHHOMOyMare».

TpeyroanbHUK.

IInomane 1 nepumMeTp
OpPsSIMO-yTOJIbHUKA U
MHOTOYTOJILHUKOB,COCT
aBJICHHBIX U3
OpsiIMOYTOJIb-
HHUKOB,EJIMHUIIBIU3MEPE
Husmomaau.l lepumer
PMHOTO-yTOJIbHUKA

OnuceiBaTh, HCNOJIb3Yys] TEPMUHOJIOTHIO,
H300pakaTh CIIOMOIIBIO YEPTEKHBIX
HUHCTPYMEHTOB U OT PYKH, MOJE-
JIMPOBATbU30yMaruMHOIOYTOJIbHUKH.
IIpuBOANTHIPUMEPBIOOBEKTOBPEATLHOTOM
npa,uMero-mux ¢GopMy MHOTOYTOJILHHUKA,
OpsIMOYTOJIBHUKA, KBa-

Apara, TpeyroJIbHUKA,0leHUBATbUXJINHECHH
bplepa3Mepbl. BBIYMCIATH: IIEpUMETP
TPEYTrOJIBHUKA, IIPSIMOYTOJIBHU-
Ka,MHOTI'OyTI'OJIbHUKA;[JIOIIAABIIPSIMOYTO
JIbHUKA,KBa-JpaTa.

H3006paxxaTh OCTPOYIrOJIbHBIE,
OpsIMOYT'OJIBHBIE U TyHO-

YT'OJIbHBIETPEYT OJIbHUKHU.

CTpouTh Ha HEIMHOBAaHHOMN U KJI€TYATOM
OymMmare KBa-ApaT U NPSIMOYTOJbHUK C
3aJ1aHHBIMU JJIMHAMU
cropoH.McciaenoBarb cBOiicTBa
NpsAMOYIOJIbHUKA, KBaApara Iry-
TEMPKCIIEPUMEHTA, HaOJII0/ICHU S, U3MEPEH
UsI,MOIECIIHN-
pOBaHUs;CPAaBHUBATLCBOMCTBAKBaApaTanu
PsIMO-yTI'OJIBHUKA.
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KoHncTpyupoBaTbMaTeMaTHYeCKHENPEAJI0KEH
USAC TTO-MOIIBIO CBA30K «HEKOTOPBIN,
«1r000i1». PacnosHaBaTLUCTUHHBIE U
JIOKHBIE BBICKA3bIBaHUSA O MHOT'OYT'OJIbHU -
KaX,MPUBOJAUTHIPUMEPBIMKOHTPIIPUMEDP
BI.

HcecaeaoBaTh 3aBHCHMOCTD ILIOMIAIN
KBaJipara OT JJIM-HbBIETOCTOPOHBI.
Hcnonb30BaTbCBOMCTBAKBAAPATHONCETKHU
JUTSITIOCTPO-eHUsl GUTyp; pa3ouBaTh
OpsAMOYTOJBHUK Ha

KBaJIPaThl, TPEYTOJIbHUKHU;COCTABJIATH(GUT
YPBIM3KBaAPAaTOBUIIPSIMOYTOJIBHUKOB U
HaxXOJMUTh UX IUIOIIAAb, pa30UBaTh(PUTYPBI
Ha NpsIMOYTOJILHUKHW U KBaJpaThl U
HaXOOUTBUXIDIONIAIb.

Breipaxars BeIUYUHY IUIOIIAAHN B
Pa3IMYHBIX CAUHUIIAXU3MEPECHUSI
METPUYECKON CUCTEMBI MEP, MIOHUMATD M
HC-T0JIb30BAaTh 32aBUCUMOCTH MEXIY
METPUUYECKUMU €11~
HULIAMHAWU3MEPEHUSTUIONIAIH.
3HAKOMHUTBHCACIPUMEPAMHUNIPUMEHEHHUATLIO
HIAJUUIIEPUMETPA B MPAKTUUYECKUX
cutyauusix. Pemiars 3aaa-4m U3 pealibHOU
J)KU3HU, NIpeJIaratb U 00CyK1aTb pas-
JMYHBIECTIOCOOBIPCIICHUI3a/1a9

JlecaTuuHbIER

oon
384)

Jecstnunasizanucbapoo
eii.CpaBHEHUEICCATUYH
BIXJIPOOCH.

JevicTBus ¢
JIECATUYHBIMHU JIPO-
Osimu. OKpyTrJieHHue
JIECATUYHBIX IPOOEH.

PenreHne TeKCTOBBIX
3aj1a4, co-
nepxkamuxapoou.OcHoB
HbIE3a-TaunHaIpoOHu

IMpeacraBasATHACCITUIHYIO IPOOH B BUJIE
OOBIKHOBCH-HOW, YUTATh M 3alIUCHIBATD,
CPaBHUBATH

JIECSITUYHBIEPOOU, IPeAJIaraTb,000CHOBbIBA
ThbHOOCYKIaTHCIIOCO-
OBbIYIIOPSIOUYNBAHUSIECATUYHBIXIPOOEH.
HN3o6paxaTh necsTU4YHbIE 1podu
TOYKAMH Ha KOOPAU-HATHOUIIPSIMOM.
BbISIBJSTH CXOACTBA U PAa3JIMUUA TPABUIT
apudpmeTnye-cKux JIeUcTBU
HaTypaJIbHBIMU YHCJIAMU U J1€CATHUY-
HBIMUAPOOSIMU,00bSICHATHUX.
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Ilpooonsicenue

Ha3Banuepa

3aea(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
K;fpca(qnc.noqaco o0y4yaommuxcs
B

BeinosHsaThapudMeTHUECCKUEASHUCTBUSIC
JIECSITUYHBI-MH JIpOOSIMU; BHINOJIHATH
NPUKHUAKY M OLEHKY PE3yJib-
TaTaBbIYMCIICHUIA.
IIpumensiTbcBOMCcTBaapU(PpMETHISCKUX
JIEUCTBUU
JUIIpaliMOHAIN3allMUBBIYHCIICHU .
IIpuMeHSATH NPABUJIO OKPYIJIEHUS
JIECATUYHBIX

npoo6eii. IlpoBoANTHUCCIIEIOBAHUSICBONICTB
JICCSITUHIHBIX ApO-0eii,onupasch Ha
YHCJIOBbIE SKCIIEPUMEHTHI (B TOMYHCIIE C
IMOMOIIbI0O KOMIIbIOTEPA), BBIABUIAThH
rMNOTEe3bIUIIPUBOIAUTHUXO00CHOBAHHUS.
PacnozHaBaTh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUS OIPOOSIX, MPUBOIUTH
NpUMepbl 1 KOHTPIPUMEPHI, CTPO-
UThBBICKA3bIBAHUANOTPULIAHUSIBBICKA3BI
BaHMI.

PemiaTs TEKCTOBBIE 3aJa4UM, COJICPIKALIINC
IpOoOHBIC NaH-HbIC, 1 HAa HAXOXXJICHUC
4acTH LEJIO0T0 U LEJI0T0 MO

€roYacTH; BbIABJIATHUXCXO/ICTBAUPA3INY
usl.

MoaeaupoBaTh X0/ PELHICHUS 3aa4U C
MMOMOIIBIO PU-CYHKA, CXEMBbI, TAOJIHIIHI.
IIpuBoauTh, pa3douparth, ole-HUBATH
pa3IuYHbIC PEIICHUS, 3aTUCH PEIICHUN
TEKCTO-BbIX3aJ1a4.

OnepupoBaTthb APOOHBIMHU YHCIIAMH B
pE€aTbHBIX )KU3HECH-HBIXCUTYaIIUsIX.
KpuTnuecku oneHMBATH MMOJTYUYEHHbBIN
pe3yJbTaT, OCY-IIECTBISATh CAMOKOHTPOJIb,
OPOBEPSIsi OTBET HA COOTBET-

CTBHUEYCIOBHIO,HAXOIUTHOIIINOKU.
3HaKkoMUTBCACHCTOPH elipazBUTHsIapUPMETH
KU
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Harasanasr

eomerpus.Te
JangurypbiB
NMPOCTPAHCTB
e(94)

Muororpanauku.M300p
AKCHUEMHOTOTPAaHHHUKO
B. Moaenu npo-
CTPAaHCTBEHHBIXTEI.

IIpsaMoOyroabHbIMI
napajuienenu-nes, Kyo.
Pa3BépTku Kyba u na-
pa/uienenunena.

IIpakTnueckasipaboTa«
Pa3-BépTkakyOar».

O0BEMKYOa, TPIMOYTOJIb
HOronapajuieJenuIie/ia

Pacno3HaBaTbHAYepPTEKAX,PUCYHKAX,BOKPY
JKalo-
HeMMHUPenpsIMOyToIbHbINITapaiesenunes
,KyO0,MHOTOTpaHHUKHU, ONMUCHIBATD,
HCI0JIb3Yysl TEPMHMHOJIO-
I'M10,0lleHUBAThINHEHHbIEPAa3MepPHhI.
IIpuBOAUTH NpUMeEPBI OOHEKTOB
pearbHOTO MUpPa, UMe-IoIUX GopMy
MHOTOTPaHHUKA, TIPSIMOYTOJIBHOTO Hapali-

JIenenuriea,Kyoa. .
HN3o0paxkaTbKyOHaKIeTIaTOHOYMATE.

HccaenoBarh cBoiicTBa KyOa,
MPSIMOYTOJIBHOTO TIapa-

JIEJIETIUIIE 12, MHOTOTPAaHHUKOB, UCTIONIB3Y 5T
MOJIEJIH.

Pacno3naBarh U H300pakaTh pa3BEPTKHU
Ky0a u nmapan-nenenurnena. MoaeJupoBaThb
Ky0 u nmapanenenuren n30ymMaru U mpounx
MaTepraloB, 00bACHATH CMOCO0 MO-
JIEITMNPOBAHUSL.

Haxoauts u3MepeHus, BLIYUCJIATH
IJIOMIa b TTOBEPXHO-

CTH;00B6EMKY0a, TPSIMOYTOJILHOT OITapaJLIeIIe
MHIIEeIa; M CCIIeI0BATh 3aBUCUMOCTB 00BhEMa
KyOa OT JIUTMHBI
eropeOpa,BbIIBUTaTbHO0OCHOBBIBATHIUIIO
Te3y.

Ha6uaoaaTh 1 NPOBOAMTH AHAJIOTUHM MEXKITY
MOHATHAMUTLIONIATUHOO0BEMA, TEPUMETPANTT
JomaIuIoBepxHoctu. PacnmosnaBarns
WCTUHHBIEC U JIO’KHBIE BHICKA3bIBAHUS
OMHOTOIpaHHUKAaX, MIPUBOAUTH MPUMeEPHI U
KOHTPIIPUME-PHI, CTPOUTH BbICKA3bIBAHUS

U OTpUllaHUuA BBICKA3bIBA-HUM.
PeI]_laTb3aI[a‘II/II/I3peaJIBHOI/I)KI/I3HI/I

IloBTOpEH
nenod001
enne(104)

IloBTOpEHNE OCHOBHBIX
NOHSATUHUUMETOJOBKYpCa
Skmnacca,0000-
IMEeHUEe3HaHUM

BpruuciasTh 3HaUCHUS BbIPAKECHUU,
coJieprKallIuX HaTy-paJibHbIC YHCaa,
OOBIKHOBEHHBIE U JIECSITUYHbBIC
JIpOoOH,BBITTOIHSITEIPEOOpa30BaHUSYUCET.
BpiOuparbcnocodCcpaBHEHUSYNCET, BBIUMC
JICHUU,IPUMEHAThCBOMCTBaapu(pMeTuIeCcK
UX JEUCTBUU
JUISIpAlOHAIN3allMMBbIYMCIICHU.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
g;fpca(tmc.noqaco oﬁyqa}omnxcﬂ
OcymiecTBJIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMbIX
JIENCTBUINCaMONPOBEPKYPE3YJIbTATABBIYNC
JICHUU.
Pemarb3agaunu3peaibHOMKU3HU, IPUMEH
ATbMaTe-
MaTH4YeCKHEe3HAHM A UISIPELICHUA3a0aun3 0P
YIUXYy4eOHBIXITPEIMETOB.
PemaTb3agauynpa3sHbIMUCIIOCO0AMHU,CPABHU
BaThCIOCOOBIPEIICHU3a/1a41,BIOMPaAThPALL
HOHAJIbHBINCIIOCO0
6 knacc (HemeHnee 1704)
Ha3zBanuepa
3nesa(TeMbl) OcHoBHOecOaepKAHME OCHOBHBICBH/BI JAeATEN1bHOCTH
g;’pca(‘mc.ﬂoqaco Oﬁyqammnxcﬂ
HarypajabHbie ApudMeTHICCKUESACHUCT BoinosiHATh apudgMeTHyecKue 1eiicTBHUS C
quciia BHUSICMHOTO3HAaYHBIMHUHA MHOT'03Hay-
(3049) HBIMUHATYpPaJIbHBIMUYHCIAMU,HAXOAUTh3H

TypaJIbHBI-
Muguciaamu.YucioBbIEB
BIpa->KSHHUSI, TOPSIJIOK
JOEHUCTBUM, UC-
IIOJIB30BaHNEe CKOOOK.
Okpyrie-
HUEHATypaJlbHBIXUHUCEII.

JenurenmuKkpaTHbICUUC
Ja;HauOOIBINUN OO
JISITATEITh
WHaUMEHbIIIeeO0mIeeKP
aTHOEC.

A4YeHUSIYMCIIOBBIX BBIPAKEHUM CO CKOOKaMH
U 0e3 CKOOOK; BBI-UHCJIATH 3HAYEHHUS
BBIPAXXEHUM, COAEpIKaIINX

creneHU. BLINOJIHATH NPUKUAKY U OLEHKY
3HA4YCHUN YU CIOBBIXBBIPAKECHU,
NPUMEHATH NPUEMBI IPOBEPKH

pe3yiibTata. Ucnoib30BaTbIPUBBIYHCICHH A
XIIEPEMECTUTEIIBHOE
HCOYETATEIbHOECBONCTBACIOKEHUSINYMHOXK
€eHHUs,pac-
MPEAETUTEIILHOECBOUCTBOYMHOXKEHUSOTHOC
UTEIBbHOCIOXKEHUS,CBOMCTBaapU(PMETHIECK
UXACHUCTBUI.
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Paznoxxenue uncia Ha
OPOCTBIEMHOXKHUTEIIH.
JenumocTthb
CYMMBIUITPOU3BEACHUSI.
Jlenenuecoc-TaTKOM.

PeH_IeHI/IeTeKCTOBI)IXSa,Z[a
q

HccaenoBaTburciI0OBbIC3aKOHOMEPHOCTH,IIP
OBOJIUTHYHCIIOBBICOKCIICPUMEHTHI, BbIIBUT A
Th HOOOCHOBBIBATHLIHIIOTE3BI.
DopMyIMPOBATH ONpeaeIeHUusl JCTUTEIIs
u
KpaTHOTO,HanOOJILIIET000MIETO NS TUTEIISTH
HAaWMEHBIIIETOOONIETOKPATHOTO, MIPOCTOIO
M COCTaBHOI'O YHCEII;
HUCIIOJIb30BAThbATUNOHSI TUSITPUPEILICHUN3A]]
adg.
IIpuMeHSITHAJTrOPUTMBIBBIYHCIICHUSIHAN00
JIBIIET00OIIETOAEIUTEIAUNHAUMEHBIIIET000
IIETOKPATHOTOIBYX YHCEJI, aJITOPUTM
Pa3I0KEeHHUS YHciia Ha
MIPOCTHIEMHOKHUTEITH.
HccnenoBarbycnoBusaenumoctuna4n6.Uce
J1e10BaTh,00CyK1aTh,(DOPMYJTUPOBATHHO00
CHO-
BbIBATHBBIBOAOYETHOCTUCYMMBL, ITPOU3BEC
HUSL: ABYXUYETHBIXYHCEIT,IBY XHEUETHBIX UM CIIC
,YETHOTOMHEUYET-HOTOYHCEe.
HccnenoBarbcBOCTBAICTUMOCTUCYMMBIN
MMPOU3BE-ICHUSYHUCET.

IIpuBoauTH MpUMeEPHI YUCET C 3aITaHHBIMHU
CBOMCTBaMH,pacno3HaBaTbBepPHbIEHHEBEP
HbIE€YTBEPKJICHUSI OCBOMCTBAaX YMCEI,
onpoBeprarb HEBEPHBIC
YTBEPKJACHUSICIOMOIIIbIOKOHTPIIPUMEPOB.
KoncrpyupoBarsmMaTemaTHyecKHenpeai0KeHu
SICIIO-

MOMIBIOCBSI30K KN, KAJIN» ,«ECHH. . ., TO...».
PemaTn TEKCTOBBIE 3a1a4l, BKIFOYAIOIIIHE
MOHSITHUA I€E-
JIUMOCTH,apU(PMETUIECCKUMCIIOCOOOM, UCTT
OJIb30BaThIIEPEOOPBCEXBO3MOKHBIXBapHUa
HTOB.

MoaeaupoBarhb X0/ PELICHUS 3a/1a4d C
MOMOIIIBIO PU-CYHKAa,CXEMBbI, TAOTUIIBI.
IIpuBoauTh, pa3zdouparb, OHEHUBATH
pa3IuYHbIE perle-
HUSI,3aUCUPEIICHUUTEKCTOBBIX3a1a4.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
g;fpca(tmc.noqaco oﬁyqa}omnxcﬂ
Kpurndecku oueHUBATH MOJYUYCHHBIN
pe3ynbTaT, HaX0-JAUTh OLIUOKH,
OCYILLIECTBJISITh CAMOKOHTPOJIb,
POBEPSASIOTBETHACOOTBETCTBUEY CJIOBUIO

Harasana IlepnienquKkysasipHbBICIP Pacno3naBaTth Ha yepTexax, pUCyHKax

sireoMeTp simble. I lapannensHblenp | cilydaud B3auM-

us.Ilpsam sSIMBIE. HOT'OPAaCIIOJ0KEHUSIBY XIPSIMbIX.

bICHAILIOC PacCTOSTHIE MEXTy I/I?.Oﬁpa)KaTbCHOMOIIIbIOtlepTé)KHbIXI/Il-ECpr
KocTH(74) JBYMSI TOU-KAMH, OT MEHTOBHAHECIMHOBAaHHOM U KJI€TYATOU
TOUKH 710 NPAMOG, JUTH- OymMmare aBe MnepeceKarolu-ecs MpsMsble,
HAITY THHAKBAIPATHONC JABE NapaJUIENbHBIC NPSMBIE, CTPOUTD NPsi-
eTKE. MY10,[1€pHEHAUKYJIAPHYOJaHHOM.
IIpuBOAMTHL NpUMePHI NTAPAJUIETBHOCTH U

IIpumeps! IpsAMBIX B TIepIEH IUKY-

HpOCTpaH-CTBE JISIPHOCTUNIPSIMBIX BIIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOI'OYTOJIBHUKAX
NEePHEHIUKYJISIPHBICHU ITapajiCIbHbIC
cTopoHbl. U300pakaTh MHOTOYTOJIb-
HHUKHU C MapajyieJIbHbIMU,
NEPHECHAUKYISIPHBIMU CTOPO-HAaMU.
HaxoauTh paccTosiHUE MEXY ABYMsI
TOYKaMH, OT TOY-KHU JIO IPSAMOH, JJITUHY
IIyTH Ha KBaJpaTHOMN CETKE, B
TOMYHCJICUCIIONB3Y I (PPOBBIEPECYPCHI

Apod OOBIKHOBEHHAsIAPOOb,0Cc | CpaBHUBATH U YHOPSIA0UYUBATH JIPOOH,

u(32 HOBHOECBOMCTBOJIPOOU,C | BBIOMPATH CNO-COOCPABHEHUIPOOEI.

9) OKpallleHHeIpoOeH. IIpencraBiasaTh JIeCATUYHBIE IPOOHU B
CpaBHeHHE U ynopsig0- BUJI€ OOBIKHOBEH-HBIX Jpo0eil u
4yuBaHUEIPOOEH. OOBIKHOBEHHBIE B BUJIE JE€CITUYHBIX, HC-
JlecATUYHbIE JPOGH U M0JIb30BaTh IKBHBAJICHTHbIE
MeTpHye- npeacTaBJIeHU
cKasicHcTeMaMep. JIPOOHBIXYUCENTIPUNXCPABHEHU U, TPUBBIYU

CJICHUSIX.
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ApudMeTHIESCKUEACHUCT
BI/I}ICO6BIKHOBCHHLIMI/I H
JIECATUIHBI-MHUJIPOOSIMU.

OtHoulenue. Jlenenue B
JAHHOMOTHOIIIEHUH.
Macmta0d, mpornop-musi.

IHonsitTuenpouenra.Beru
HCIIC-
HUETIPOIICHTAOTBEIINYNH
BIMBEJIMYMHBIIIOCENPOLIE
HTY.

PenreHme TeKCTOBBIX
3aJa4, co-
AeprKAIUXJIPOOHUUTTPOIL]
CHTBI.

IIpakTnueckasipaboTa«
OtHoO-
ICHUEIJTMHBIOKPY>KHOC
TUKEeEAUaAMETPYy»

Hcnonb3oBaTh JeCATUUHBIC IpOOU TIpU
Nnpeoopa3oBaHUMBEINYNHBMETPHUYECKONCH
cTeMeMep.

BbINOJHATHL apu(pMeTHYECKUE JeHCTBUA C
OOBIKHOBEH-HBIMUUASCATUIHBIMUIPOOSIMH.
BpI4ucasaTh3HAYCHUSI BBIPAXKECHUM,CONEPK
aImMUXOOBIK-HOBEHHBIC U ISCATUYHBIC
poOH, BBITIOIHSTH IIpeoOpa-30BaHUs
poOeii, BLIOMPATh CNOCO0, MPUMEHSThH
CBOJi-cTBa apu(PMETHUCCKUX NCHCTBUI
JUIsl pallMOHAIIN3AlMMBBIYUCIICHUM.
CocTaBJIATBEOTHOLICHUSIUIIPOIIOPLIMY, HAXOAH
THOTHOILLIE-HUE BEJIMYUH, JEIUTH BEIINYNHY
B JIaHHOM

oTHoueHuU. HaxoauThakcnnepuMeHTAIbHbI
MILYTéMOTHOILIEHUEJJIMHBIOKPY > KHOCTUKEE]]
HaMeTpy.

HNuTepnperupoBaTh MacuiTad Kak
OTHOLIIEHUE BEJIMUYNH,HAXOAUTh
MaclITadmiIaHa, KapThIMBBIYUCIATHPACCTO-
STHUST,UCTIOJIB3Yy SIMAcCIITa0.
O0BACHATH,YTOTAKOETIPOLICHT,yII0TPeOJIs
THOOOPOTHIPEYH CO CIIOBOM «IIPOIIEHT.
BeipaskaTbIIpOLIEHTHI
BAPOOAXUIAPOOHBIPOLIEHTAX,0THOIIEHUE]]
BYXBEJIWYUHBIIPOLIEHTAaX.

BbIuucJasiTh NPOLIEHT OT YKMCJia U YUCIIO IO
ero nponeHTy.OKpyriasaTh 1poou u
IPOLIEHTHI, HAXOAUTH NPUOIIHKE-
HUSTYUCEIL.

Pemarp 3aga4m Ha 4acTH, IPOLICHTHI,
IPOTIOPILIUH, HAHAXO0XKAECHUE Tpodu
(mpo1ieHTa) OT BEJIMYUHBI U BEJIMYHU-HBI 110
e€ npobu (TpoIIeHTYy), Ipoou (MpoleHTA),
KOTO-PbIA COCTaBJISIET OJHA BEJIMYMHA OT
npyroii. IlIpuBoauTs,pazoupars,
OLICHUBATH PAa3JINYHbIC PEIICHNUS,
3aMMMCUPEIICHUNTEKCTOBbIX3a1a4.
HN3Baexars nHpoOpManuIo u3 TabIUI U
JUarpaMM, HH-TEpIPETUPOBATh TaAOJIMYHbIE
JIaHHBIE, OIPEACIISATh Hau-
OosblIIEEMHAaNMEHbIICEU3IPECTaBICHHBI
XJAHHBIX




Ilpooonsicenue

Ha3Banuepa
31ea(TeMbl) OcHoBHOeco1ep:KaHue OcHOBHBICBHALI JeSITEILHOCTH
g;fpca(tmc.ﬂoqaco oﬁyqammnxcﬂ

Harasaau OceBasicummetpusi.llen | Pacnmo3HaBaTbHaYepTEKAXUU300paKCHUS

asireomeT Tpajlb-HasiCUMMETPHUSI. X,HA300pa-

pus.Cum IocTpoenue JKATBbOTPYKHU,CTPOUTBCIIOMOIIIBIOUHCTPYM

MeTpusi(6 CHMMeTpUH eHTOB(U-

4) HBIXDHUTYD. rypy(oTpe3oK,JJOMaHy0, TPEyTrOJIbHUK, TIPS

MOYTOJIb-

HpakTuieckaspadoTa« | yyx oxpysKHOCTH),CHMMETPUYHYIOIAHHOM

OceBascuMmeTpHs. OTHOCH-TEJIbHOIPSMOM, TOUKH.

CummetpusiBripoctpancts| HaxoauTs npuMepbl CHMMETPUM B

e OKpy>karolieM Mupe.MoaeaupoBaThb 13
Oymaru JBe GpuUrypsi,
CUMMETPUYHBICOTHOCUTEIbHOINPSIMON; KOHC
TPyHpOBaTbreoOMeTpUye-
CKHEKOH(UTYpaIUU,UCTIONb3YsICBOMCTBOC
UMMETPHUU,BTOMYHUCIECCIOMOIIBIOMU(POB
BIXPECYPCOB.
HccaenoBarb CBOMCTBA U3YUYEHHBIX
¢uryp, cBsizaHHBIEC CUMMETpPHUEH,
HCIIONb3Ysl DKCIIEPUMEHT,
HaOJII0JICHUE,MOICITUPOBAHME.
O00CHOBBIBATH,0NIPOBEPIraThCIIOMOIILIOKO
HTpIIpUME-
POBYTBEPKJICHUSIOCUMMETPUUPHUTYD

Breipaken IIpumenenue OyKB 1151 Hcnoab30BaTh OYKBBI JJIsI 0003HAYCHHUSI

usicOyKkBa 3alMcuMaTeMaTHueCKU qucen,

Mu(64) X BBIPpAKECHUU NpU3aAIUCUMATEMATUYECKUXYTBEPKIECHU
UIIPEIIIOKECHUHN. 1,COCTaBIIATHOYKBEHHBIEBBIPAXKEHUSITIOY
bykBeHHBIEC BBI- CJIOBHIO3a/I1a4H.
pakeHUsI U YUCIIOBBIE HccaenoBaTb HECIOKHBIE YUCIOBBIE
NOoJICTa-HOBKH. 3aKOHOMEPHOCTH,UCIIOIb30BaThOYKBBIIIS
BykBeHHBIEpaBEeHCTBA,H UX3aIHACH.
axox- BpIuuciasiTe 4MCIIOBOE 3HAUEHUE
JIEHUEHEN3BECTHOTOKOMIT | OYKBEHHOIO BbIpaXe-
onenrta.Dopmybl HUSATIPHU3aJaHHBIX3HAYEHUSIXOYKB.

3anuceiBaTh GopMyJIbl: IEpUMETPA U
ILUIOIIAAY TPSIMO-

YTOJIbHUKA,KBaJIpaTa; IJIMHBIOKPYKHOCTH,
MJIOIIA/TUKPYTa; BHINOJIHATHBbIYU CJIEHUSTT
03TUMMOpMYyIaMm.
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CocTraBiasasTb(POpMYyJibl,BIPAKAIOIINE3aB
WUCUMOCTUMEXKY BEJIIMYUHAMHU: CKOPOCTh,
BpEMsi, PAaCCTOSIHUE; 11e-Ha, KOJIMYECTBO,
CTOUMOCTB; ITPOU3BOJAUTEIBLHOCTD, Bpe-Ms,
00BEM pabOTHI; BBITIOIHSITH BEIYHUCIICHUS
o 3TuMdpopMyJiaM.

HaxoauTh HEU3BECTHBIA KOMIIOHEHT
apuMETUICCKOTOJICHCTBHSI

Haraaan
asireoMer

usl.
UTyPbI

HAIJIOCKOCT
u(144)

YeThIpEXYTOIbHUK,ITPU
MEPBIYETHIPEXYTOIBHU
koB.IIpsimo-
YTrOJIbHUK,KBAJIPAT:CBO
MCTBAaCTOPOH,yIJIOB,IAA
TrOHaJICH.

N3mepenuneyrioB.Buabl
TpE-yTOJILHUKOB.

IlepumMeTpMHOTOYTONB
"Huka.llmomansdurypsl
.DopmynslriepumMerpa u
MJIOIAN IPSIMO-
YT'OJIbHUKA.
ITpubamxEHHOC N3-
MepeHHueruIonagupury
p-
IIpakTnueckasspaboTa«
IIno-mmaapkpyra»

N300paxkaTs HAa HEJIMHOBAaHHOU U
KJIEeTYaTOU Oymare
CHCHOJIb30BAHUEMUYEPTEKHBIXUHCTPYMEHT
OBYETBIPEX-YTIOJIbHUKM C 3aJITaHHBIMU
CBOMCTBAaMHU: C IapajlICIbHbI-

MU, IEPIEHAUKYJIISIPHBIMHA,PaBHBIMUCTOPOH
aMu,IIps-
MBIMUYTJIAMUUP.,pABHOOCIPEHHBINTPEYT
oabHUK.IIpeanararenodcyxaaTbcnocoobl,a
JITOPUTMBINIO-CTPOCHUSI.

HccaenoBarb, MCIIOIb3Ys DKCIICPUMEHT,
HaOJII0/ICHNEe,MOISITNPOBAHNE,CBOI CTBATI
psIMOYTOJIBHUKA,KBaJipaTa,pa3ouBaTh Ha
TpeyroibHUKU. O00CHOBBIBATH, ONIPOBEP-
raThb C HIOMOIIbIO KOHTPIIPUMEPOB
YTBEPKICHUSA O NIPSA-MOYTOJIBHUKE,
KBaJlpaTe, pacno3HaBaTh BEPHbIC U He-
BEPHBICYTBEPIKJICHUSI.

HN3MepsaTH M CTPOUTH C TTIOMOIIBIO
TpaHCIIOpTHpa YIJibl, BTOM YHUCJIE B
MHOT'OYTOJIbHHKE, CPABHUBATH YIJIbl; pac-
IMO3HABATh OCTpPHIE, IIPSIMBIE, TYyIIbIE,
pa3BEpHYTHIC
yrisl.Pacnno3zHaBare,n300pakaTboCTPOYTO
JILHBIN, IIPSMO-

YTOJIHBIN, TYTIOYTOJIbHBIN, paBHOOEIPEHHBIHN
,PAaBHO-CTOPOHHUUTPEYTOJIbHUKH.
BpIuucasiTe NEPUMETP MHOTOYTIOJIBHUKA,
IUI0IIaAb MHO-TOYTOJIbHUKA pa3OueHneM
Ha NIPSAMOYTOJIbHUKH, HA paB-HbI€ (PUTYPHI,
HCIOJb30BaTh METPUUECKHUE €AUHUIIBI U3-
MEPEHU I IJIMHBINIIIONIAH.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
K;fpca(qnc.noqaco oﬁyqa}omnxcﬂ
B
Hcnonb3oBaTh NpUOIMKEHHOE H3MEpPEeHHe
JUTMH | TUIO-TIIaJICH Ha KJIeT4aTol Oymare,
OpuOIMKEHHOE U3MEpPeE-
HUEJIMHBIOKPYKHOCTH,IJIOIIAAUKPYTa
IHonoxurtenbH ILlensie uyncina. Moayib IIpuBoaAMTH NpUMeEPHI UCHOJIL30BAHUS B
BICHOTPHIIATE] | YHCJIa,r€OMETPUYECKas peaJbHOM KU3-
bHbICYMCJIA UHTEpIIpEeTa-1Uus HUNOJIOKUTEIbHBIXUOTPULATEIIHHBIXUNCE
(404) MoayJsist. HuCIIOBBIC 1.
OPOME-KYTKH. HN300paxkaTs 11€71bIC YHUCIIA,
TMonoKUTEIbHEIC HOJIOKUTEJIbHbIE U OTPULIA- _
OTPHIIATEb-HbIE THCITA. TEJILHBICINCIIATOUKAMUHAYUCIIOBOHIIPMO
U, UCIOJIb-
CpaBHEHUE ITOJIOXKU- >MCITOT
30BAThYHUCIIOBYIONPAMYIOJISICPABHEHUS Y
TEIBHBIX U
HUcCell.
OTpHULATEJIbHBIX YH-
IIpuMeHsATH IpaBHJIA CPABHEHUS,
cenr. ApudmMeTnieckue
N YHOPAAOYMBATH 1IE-
JAEUCTBUSIC
JIBICYHCIIAa; HAXOAU ThMOAYJIbYHCIIA.
MOJIOKUTEIbHBIMU U
OTPHLIA @opMyJIMPOBATH NPaBWUJIa BEIUYUCICHUS C
pun MOJIOKUTENb-HBIMHU U OTPULIATEIIbHBIMHA
TEJIbHBIMUYHCIIAMH.
4HCJIaMU, HAXOAUTh 3HAYe-HUSA
PemeHneTekCcToOBhIX3a71a | ypcIOBBIX BI:Ipa)I(CHI/Iﬁ, coacplkamux
9 AEUCTBUSICIOJIOKUTEIIbHBIMUUOTPULIATEI
HBIMUYMCIIAMU.
IIpuMeHATHCBOMCTBACIOXKEHUS U
YMHOXEHUS
JIsiTpeoOpa30oBaHUSICY MMUIIPOU3BEICHU N
IIpencrasJiien IIpssmoyronbHast O0BbSICHATHUUJTIOCTPUPOBATHLIIOHATHETIPS
HeIaAHHbIX cUcCTeMa KOOp-JIMHAT Ha | MOYIOJIb-HOU CHCTEMBI KOOPJAMHAT HA
(69) miockoctu. Koopauna- IJIOCKOCTH, UCIIOJIb30BATbTEPMHUHOJIOTHIO;
Thl TOYKH Ha INIOCKOCTH, | CTPOUTH HA KOOPAMHATHOU
abcuc-canopauHara. MJIOCKOCTUTOYKUH (PUTYPBITTIO3aJaHHBIMKO
CTOIGYaTHIENKPYTOBBIE OpAMHATaM,HAXOAUThKOOPAUHATHITOYEK.
JMa-TPaMMBl. YuTaThCcTON0YaTHIEUKPYTOBBIE AT PAMMBI;
HHTEPNPETHPOBATH JAHHBIEC; CTPOUTH
IMpakTuueckas padora priperup A - €TP
cToJIOUaThle AUA-TPAMMBI.
«ITocTpo-
€eHUueauarpamMmy.
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Perrenmne TekCTOBBIX
3aJa4, co-AeprKalux
JaHHBIC, IIPEICTaAB-
JIEHHbIE B TA0OJIHUIIaX U
Ha aua-rpamMmax

Hcnosb3oBaTbUH(OPMALUIO,IIPEACTABICH
HYIO B Ta-0JIMIax, Ha JUarpaMmax s
pELICHUST TEKCTOBBIX
3aJa4M3aauynu3peaIbHOMKU3HA

Harasan
asireoMeT

usl.
UTYPBI

BIIPOCTPAHCT
Be(94)

IIpsamMoyronbHbIi
napaJuieJienu-
neJ,KyO,mpusMa,nupam
UJ1a,KOHYC, IIHJIUH/IP,
map u
cepa.MzobpaxkeHUEnp
OCTPaHCTBEH-HBIX
buryp. Ilpumepsnl
pa3Bép-
TOKMHOTOTPAaHHUKOB,I]
WIIMH-JIpanKOHYca.

IIpakTuueckasapadora«C
o31a-
HUEMOAEJICUITPOCTPAHCT
BCH-HBIX(PUTYD».

IToussTe oOBLEMA;
€IUHUILIBI U3-MEPECHHUS
o6bsEma. OO6BEM nIpsIMO-
YTOJIBHOT OTIapaJijIesIern
unena,kKy6a,popmynbio
ObpEMma

Pacno3naBaTh Ha yepTeXxax, pUCyHKax,
ONUCBHIBATH NMU-paMUY, [IPU3MY,
LHWINHIP, KOHYC, 1Iap, H300paskaTbux OT
PYKH, MOAEJIHMPOBATHL U3 Oymaru,
IJTACTUIIMHA,IPOBOJIOKHU U Ap. IIpuBoauTs
npuMepbl 0OBEKTOB OKPY-
>KaroleroMupa, iMeromnxGopMbIHa3BaHH
BIXTEII.

HMcnoab30BaTh TEPMHUHOJIOIHIO: BEPIINHA,
pebpo,
IrpaHb,0CHOBAHHE,BBICOTA,PAINY CUAUAMETP
,pa3BEpPTKA.

HM3y4yaTh,nCrioNb3ysi SKCIIEPUMEHT,
HaOII0IeHUE, U3Me-
pEHHUE,MOAEITNPOBAHNE, BTOMUYHUCICKOMIIBIOT
€pHOE,MONMCHIBATH CBOMCTBA HAa3BaHHbBIX
TEJI, BBIABJIATH CXO0/J-CTBA M Pa3IN4YHUs:
MEXKy IMPAMUJION U IPU3MOMN; MEX-
JYyUMIMHIAPOM,KOHY COMUILIAPOM.
PacnozHaBaThpa3BEpTKUNIApAIUICIICIIUIIE]
a,Ky0a,lIpu3Mbl, HUPAMU/IbI, KOHYCA,
LWINHIpPAa; KOHCTPYHUPO-BATh JIaHHBIC
TEna U3 pa3BEPTOK, CO371aBATh UX
moaenu.Co3gaBaTb MOAEIH
MPOCTPAHCTBEHHBIX (puryp (n3 Oyma-
I'¥,IPOBOJIOKH,IJIACTUIIMHANUP. )
HN3MepsiTh HA MOJeJSIX: JUTUHBI pEOEP
MHOT'OIPaHHUKOB, JUaMeTplIapa.
BbiBoauTh dopmyiry o0bEMa
NPAMOYTOJILHOIO Napajuie-JICUnena.
Beruucasates no ¢popmyiiam: o0bEM
NpsIMOYTOJILHOTO TNa-pajuiesienunena, Kyoa;
HUCIIOJIb30BAaTh €IMHUIIbI U3MEpPE-HUS
00bEMaA; BLIYHUCIAATHL OOBEMEI TEII,
COCTaBJICHHBIX U3KYyOOB,
NapaajIeieUIICIOB; pelaThb 321241 C
peabHbI-MUIAHHBIMUA
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
K;fpca(qnc.noqaco 00y4arIMXCs
B
IToBTOpEHUE, IToBTOPEHNEOCHOBHBIXIIO | BBIYHMCIAATB3HAYEHUABBIPAXKEHU,COIEpIKA
HIATHUH IUXHaTy-
00001IEHHE, HUMETOJIOBKYPCOBSHOKIIAC | paATIBHBIC,IEJIBIEC, TOJIOKHUTEIbHBIEHOTPUIIA
COB, TEeJIbHbIC
cucTeMaTu3anu | OO0OOIEHUEHUCUCTEMATHUS | YHCJIA,00bIKHOBEHHBIEUAECATHUYHBICAPOOH
| auus ,BBITIOJI- .
(204) 3HAaHUU HATBIIPEOOPA30OBAHUAYUCEIIUBBIPAKCHUI.

Bpi0upaTh criocod CpaBHEHUs 4YHCEll,
BBIYNCIICHHUM,

IIPUMEHATLCBOMCTBA .
apu(PMETUYSCKUXASUCTBUN A _
palMoOHAIN3AaLUUBBIYUCIICHUHN.

Pemarb3agauyuuspearbHOMKU3HA, IPUMEH A
ThbMaTe-

MaTH4YeCKHMEe3HAHUA JIJIsl PELICHUs 3a1a4 U3
APYIux

IpPEAMETOB.

Pemarb3agauynpa3sHbIMUCIIOCO0AMHU,CPABHUB
aTh,BbI-
OHMPpPaTHLCIOCOOBIPEHICHUI3a0aH.

OcyiiecTBJIAThL CAMOKOHTPOJIL
BBIIIOJIHACMBIXICUCTBHUU -
HCaMOIIPOBEPKYPE3YIIbTaTaBBIYUCICHU U

IIpu pazpaboTke pabodeil mporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHUM NOJDKHBI OBITH YUTEHBI

BO3MO>K-HOCTH MCHOJIb30BaHUS JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB,
SIBIISTIOLIIUXCS Y4€OHO-METO-

MYeCKUMMHUMaTepualaMu(MyJIbTUMEANNHBIEIPOrPaMMbI,AJIEKTPOHHbICYY€OHUKUN3a1a4YHUKH,3J1

€K-TPOHHBIE OUOJIMOTEKH, BUPTYAIIbHbBIE JJA0OPATOPUU, UTPOBBIC MTPOTrPAMMBbI, KOJLUICKIIUHU
U@ poBbIX 00pa30-BaTEIbHBIX PECYPCOB), HCIOJIb3YEMbBIMU JJIs1 OOYyUYE€HUSI ¥ BOCIIUTAHUS
pa3JIMYHBIX I'PYMII I10JIb30BaTENEH, IPEACTAaBJIEHHBIMU B 3JIEKTPOHHOM (LIU(PPOBOM) BHUAE U
peaM3yroNIMMU JUJAKTUYECKUE BO3ZMOXKHOCTHU
HUKT,conepkaHUEKOTOPBIXCOOTBETCTBYET3aKOHOAATEIHLCTBY00O00pa30BaHUN.
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INPUMEPHAAPABOYASIIPOI'PAMMA YYEBHOTI'OKYPCA«AJTEBPA». 7-9KJIACCBI

HEJIMU3YYEHUAYYEBHOI'OKYPCA

Anrebpa sIBJISIETCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI:0HA OOECTIeYnBaET
U3yYCHHUE JIPYTUX JTUCIUIUINH, KAK €CTECTBEHHO-HAYYHOT'0, TAaK U TYMaHUTAPHOTO IIUKJIOB, €&
OCBOCHHME HEOOXOUMO LTSI TPOJIOJKEHHUsI 00pa30BaHUs U B TIOBCEITHEBHOM XKU3HU. Pa3Bu-
THEYOOYyYaIOIINXCSIHAY YHBIXTPEJICTABICHUUOMTPOUCXOXKICHUNHUCYITHOCTHAIITeOpandecKkuxao
CTPAaKIIHii,CIIOCOOCOTPAKCHUIMATEMATHICCKON HAYKOU SIBJICHUN U IIPOIIECCOB B IIPUPOC U
00111e-CTBE, POJIM MAaTEMAaTUHYECKOTO MOACIIMPOBAHUS B HAYyYHOM MO3HA-HUU U B TIPAKTUKE
crioco0CcTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPO-BO33PCHUS U KAUECTB MBIIIIJICHUS,
HEOOXOAUMBIX JIJIs alanTallid BCOBPEMEHHOM U(PpOoBOM obmiecTBe. M3ydeHue anreopsbl
€CTECTBEH-HBIM 00pa3oM oOecrneurnBaeT pa3BUTUE YMEHUSI HAOJII04aTh, CPAaBHU-BATh,
HaXOJHUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUIHOCTH MBbIIILIC-
HUS,CITOCOOHOCTHAPTYMEHTUPOBAHHOOOOCHOBBIBATHCBOUICH -CTBUSI U BHIBOJIBI,
dbopmynupoBars yrBepxkacHus 1. OcBOeHUE KypcaanreOpbl 0OecneunBacT pa3BUTHE
JIOTUYECKOTO MBIIUJICHUSI 00yYa-FOIINXCsl:OHUHUCIIOIb3YIOT/IC Ty KTHBHBICUMH Y KTUBHbIEpAC-
CyKJIeHUsI, 0000IIIeHNEe U KOHKPETHU3AIINIO, a0CTparupoBaHue U aHa-
norutro.O0y4ueHueanredpenpeanoiaracT3Hauu TeIbHBIHOOBEMCAMOCTOSTSIBHOMU
JICSITEIILHOCTA O0Yy4YarolIUXCsl, IOATOMY CAMOCTO-SITESIILHOE PEIIICHUE 3a7]a4 €CTSCTBEHHBIM
00pa3oM SIBIISIETCST pealiu-3allueH eI TeIbHOCTHOIOMPUHIIUIA00Y YCHHUSI.

B cTpykType nmporpamMmmbl y4eOHOTO Kypca «Ajredpa» OCHOBHOUIIIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJICP)KATEIBHO-
MeTOIII/I‘ICCKI/ICJII/IHI/II/I:((qI/ICJIaI/IBI)I‘-II/ICJ'IeHI/IH»;«AHFC6paI/I‘-IeCKI/ICBI)Ipa}KCHI/ISI»;
((ypaBHCHHHI/IHCpaBCHCTBa»;((qDYHKLII/II/I».Ka)KI[a)II/IEIBTI/IXCO-IICp)KaTC.HI)HO-MCTOIII/I‘-IGCKI/IX
JIMHUH pa3BUBACTCS Ha NPOTSHKCHUUTPEX JIET U3YUYCHHUS Kypca, ECTECTBEHHBIM 00pa3zoM
epemieTasch UB3aNMOAEHCTBYS C IPYTMMHU €ro JINHUAMU. B Xone n3yuyeHuns
KypcaoOy4arouuMcs IIPUXOIUTCS JIOTHYSCKH PACCYKAaTh, UCHOJIL30BAThTEOPETHUKO -
MHO>KECTBEHHBIH SI3bIK. B CBSI3U C 3TUM 11€JIeCO00Pa3HOBKIIIOYUTH B IPOTPaMMy HEKOTOPBIC
OCHOBBI JIOTUKH, ITPOHU3bIBA-
FOIIIMEBCEOCHOBHBIEPA3ASIIBIMATEMATHYECKOr000Pa30BaHUSMCIIOCOOCTBYIOIIINE OBJIAJICHUIO
00yYaroIIMMHUCS OCHOB YHUBEPCATb-HOTO MAaTEMaTHYECKOTO s13bIKa. TakuM 00pa3oM, MOKHO
YTBEPK-I1aTh,4TOCOJICPKATEITbHONUCTPYKTYPHOMOCOOCHHOCTHIOKYpCa
«AJreOpay» SIBISIETCSICTO MHTETPUPOBaHHBIMXapaKTep.
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ConepxaHue JIMHUU «YHUciia U BRIYUCICHHUS CITY>KHUT OCHOBOUIJISI AaJIbHEUIIIEro
U3YYCHUS] MAaTEMAaTHUKH, CHOCOOCTBYET Pa3BUTHIOY OOYYAIOMIUXCS JIOTHUYECKOTO MbIILICHUS,
(popMUpOBaHUIO YMEHUSTIONH30BATHCS AJITOPUTMAMHU, a TAKKE MMPUOOPETECHHUIO ITPaAKTHYEC-
CKHUX HABBIKOB, HEOOXOAUMBIX JIJIsI TOBCEAHEBHOM KU3HH.
Pa3zBUTHENOHATHSIOUNCIEBOCHOBHONIIKOJIECBI3aHOCPAIIMOHATIBLHBIMUUUPPALIUOHATIBHBIMU
quciaMu, GopMHUPOBAHUEM TTPEACTABICHUN OJICHICTBUTEIILHOM YUCIIC. 3aBEPIIICHUES
OCBOEHMUSI YHCJIOBOM JIMHUHOTHECEHOKCTAPIIEMYy3BEHYOOIIIerooOpa3oBaHus.

ConeprkaHue IByX alireOpandecKux JIMHUN — «AJIre0panyecKrueBbIPaAKSHU» U
«YpaBHEHUS 1 HEPABEHCTBa» CIMIOCOOCTBYET (POPMU-POBAHUIO Y OOYUAFOIIIUXCS
MaTeMaTUYECKOTO annapara, He0OX0au-MOr0 JUIsl pelIeHUs 3aJad MaTeMaTUKU, CMEXHBIX
NPEeaAMETOB UIIPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. B OCHOBHOM mIKoJIE
y4eOHBIMMATSpUANTPYNIHUPYETCIBOKPYTPAIMOHAIIBHBIXBBIPAXKCHUN. AJI-TeOpa
JIEMOHCTPHUPYET 3HAaYEHUE MAaTEMAaTHUKH KaK sI3bIKa JIJISI HO-CTPOECHUSI MaTeMaTUUYECKUX
MoOJeei, OMUCAaHUsI MPOIIECCOB U SIBJIC-HUU pealbHOro Mupa. B 3ay1aum oOyuenus anredpe
BXOJSIT TaK)KeJaJIbHEHIIee pa3BUTHE AJITOPUTMHUYECKOT O MBIIIJICHUSI, HEOOXOaU -
MOT'0,BUaCTHOCTH,JJISIOCBOCHUSIKY PCauH(POPMATUKH, NOBJIa/Ie-HHUE HaBbIKaMH 1€y KTUBHBIX
paccyxnaenuii. [IpeoGpa3zoBaHne CUM-BOJIBHBIX ()OPM BHOCUT CBOM CIIEIM(PUUESCKHUI BKJIa]
B pPa3BUTHEBOOOPAKEHUSI,CIIOCOOHOCTEHKMATEMAaTUYECKOMYTBOPUYECTBY.

Coneprxanre GyHKIIMOHAITBHO-Tpa@UISCKOU JIMHUU HAIICIICHO
HAIOJYy4Y€HHUEIIKOJIbHUKAMU3HAHNNODYHKIIUIXKaKBaXKHEHIIIeMMaTeMaTHY€CKOMMOISITUAJISIO
MHUCAaHUSTUHCCIICIOBAHUSIPA3ZHO-00Pa3HBIX MPOIISCCOB U SIBJICHUU B IPUPOJIC U OOIMIESCTBE.
HN3yuenuesToro Mmarepuaia cnocoOCTBYET Pa3BUTHIO Y OOYyUaIONIUXCsl YMEHHUSIUCIIONb30BaTh
pa3nuYyHbIe BhIPA3UTEIILHBIC CPEACTBA sI3bIKa MaTe-MaTUKU—
CJIOBECHBIC,CHMBOJIMYECKHE, Ipa) MISCKUE,BHOCUTBKIIA] B (DOPMHUPOBAHUE MPEJICTABICHUM O
pOJIM MaTeMaTHUKU B pa3-BUTUULIMBUWIN3ALUUNKYJIBTYPBI.

MECTOVYEBHOI'OKYPCABYYEBHOMITIAHE

CornacHo yyeOHOMY TUIaHy B 7—9 Kitaccax u3ydaercs
YUYEOHBINKYPCKAITEOpa»,KOTOPBIMBKIFOYACTCIICIYOIIIUSCOCHOBHBICPA3-ACiIbl
coaeprkaHus: «Hucia U BEIYUCIICHUS,
«ANTedpanveCKUECBBIPAKCHUS ,« Y pABHCHUSTMHEPABCHCTBA , « DYHKITHH .

YuyeOHbliIIIaHHAN3yYeHHUEAITeOphIB7—9IKIIaccaXOTBOJUTHE MeHee 3 YyU4eOHBIX YacOB B
HEJISITIO0 B TEYEHUE KaXKJIOT0 rojia 00-y4ueHHUs, BCEro 3a TpHU rojia ooyueHuss — He mMmeHee 306
Y4€OHBIXYACOB.
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COEP)XAHUE YYEBHOI'OKYPCA(ITIO TOHJAMOBYYEHU )
7 KJacc

HQucnauevluucieHus
PanuonansHbIEUnCIA

JpoOu OOBIKHOBEHHBIC H AECATHYHBIC, TIEPEX0 OT OAHOU (hopMBI3anIucH APOOEH K APYTOM.
[HoHsiTME pallMOHAJIBHOT'O YMCJIA, 3aIlIMCh,CPABHEHUE, YHOPSIAOUMBAHUE PALITUOHAIBHBIX YHUCEIL.
Apudmerude-

CKHEAEUCTBUsICpALITMOHAJIbHBIMUYMCIIAMHU. PellieHne3ajaun3peabHOMIIPAaKTUKUHAYACTU, HAAPO
ou.

CreneHbCcHaTypaJIbHBIMITIOKa3aTeJIEM: OTIpeAeIICHUE, TpeoOpa3o-
BaHHEBBIPAKCHUMHAOCHOBEOTIPEACICHU S, 3aMUChOoIbImXYncel. [ [polieHThI, 3anuch
MPOIIEHTOB B BHUJI€ APOOU U IPOOU B BHJIC ITPO-

HEHTOB. TprUOCHOBHBIE3aJaYUHAITPOLEHThI,PEIIICHUE3a/1aU13

PEealbHOUITPAKTUKH.
IIpuMeHEHUENPU3HAKOBAECIIUMOCTH, PA3JI0KEHUEHAMHOXKHUTE-JIMHATY PAJIbHBIXUYHCEIL.
PeanbHBIE3aBUCUMOCTH,BTOMYHUCIICTIPSIMATUOOpATHASIIPO-MTOPIITHOHATBHOCTH.

AncebpauueckuegvipasrceHus

IlepemMeHHBbIE, Y CIIOBOE3HAYEHUEBBIPAKEHUICOEPEMEHHOM. /[0~
nmycTUMbIe3HauUeHUsITiepeMeHHbIX. [ [peicTaBnenne3aBUCUMOCTUME KTy BETHYHHAMUBBU 1€ DO
myJibl. Beraucnenusinogpopmyinam. [ IpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHHUM, TOXKISCTBEHHO
PaBHBICBBIPAXKEHUS, IIPABUIIAIPECOOPA3ZOBAHUSICY MMUIIPOU3BEICHHU M, ITpa-
BHJIAPACKPBITUSICKOOOKUNIPUBEACHUSITIOTOOHBIXCIIara€MBbIX.

CBOMCTBAaCTENICHUCHATYPAJIbHBIMIIOKA3aTEIIEM.

OpHousieHbl 1 MHOTOWIEHBI. CTeneHb MHOTOowIeHa. CI10’KeHHUEe,BBIYUTAHNUE, YMHOKEHUE
MHOTO4JICHOB. @OpPMYJIbl COKPAIIEHHOTOYMHOXKEHUSI: KBAJIpaT CYMMBI U KBaJIpaT Pa3HOCTH.
dopmyna paz-HOCTHUKBAAPATOB.Pa310)K€HNEMHOTrOUWIE€HOBHAMHOXHUTEIIH.

Ypasenuenua

VYpaBHeHHE, KOPEHb YpaBHEHUS, IIpaBUJia IIpeoOpa30oBaHUs ypaB-
HEHMUS,paBHOCHUJIIbBHOCTbYPaBHEHU .

JInneliHoOe ypaBHEHHE C OJHON NIEPEMEHHOM, YUCIIO KOPHEN JIH-
HEWHOTOypaBHEHUS, pELLICHUENNHENHBIXYpaBHeHN.CoCcTaBiie-HUE ypaBHEHUM IO YCIOBUIO
3a1a4u. Pernrenne TeKCTOBBIX 3a/1a4 CIIOMOLIBIOYPABHEHUM.

JInHeltHOe ypaBHEHHUE C ABYMsI IIEPEMEHHBIMU U ero rpadguk. Cu-crema 1ByX JUHEHHBIX
ypaBHEHHUH ¢ AByMs IIepeMeHHbIMU. Pellle-Hue cuctemM ypaBHEHUN ctocoOOOM MOJICTaHOBKHU.
IIpuMepsl pele-HUATEKCTOBBIX3a1a4CIIOMOIIBIOCUCTEMYPABHEHUN.
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Koopounamuiuzpagpuxu. @ynkyuu
Koopaunnara Touku Ha npssMoi. HucioBeie mpoMexyTku. Paccto-
STHUEMEXK QY ABYMATOYKAMUKOOPAUHATHOUIIPSMOM.
IMpssmoyronpHasicucTreMmakoopanHaT,ocuOXuOy. AGciccanopAnHaTaTOYKUHAKOOPANHAT
HoMrutockoctu. I IpumepsirpadgukoB,3aganabix popmynamu. UreHue rpadrKoB peaIbHBIX
3apucumoctei. [lonstuedynknuu.l' papukdpynknun. CrotictBadyHKIuM. JInHEH -
HasspyHknus,eérpaduk.I' padbukdpyakunny=|x|.I papudeckoeperienmne TMHEHHBIX YPAaBHEHUN U
CUCTEM JINHEUHBIX YPAaBHECHUN.

8 knacc

Yucnaueviuucnenus

KBanpartuslit kopenb n3 yncia. [lousaTue o6 uppanuonaabHOMYHCIHE. JlecssTuaHbIe
MPUOINKEHUST UpPallMOHAJIBHBIX yKcel. CBol-cTBa apu(PMETHUYECKUX KBaJIPATHBIX KOpHEN
U UX OPUMEHEHHE KIIPEOOPA30OBAHUIO YUCIIOBbIX BBIPa’KE€HUM U BBIYUCIICHUSAM. Jlei-
CTBUTEJIbHBICYHNCIIA.

CrenieHb ¢ LeJIBIM ITOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHasA 3a-IUCHYUCIIA.

Anzebpauueckuesviparyrcenus
KBanpaTHbIi TPEXUIICH; PA3JI0KEHUE KBAAPATHOTO TPEXUIEHA HAMHOXKUTEIIN.
Anrebpandeckasigpoos.OCcHOBHOECBOMCTBOANITeOpanyeckoiigpoou. CiioxxeHue, BbIUYMTaHuE,
YMHOXXEHHE, JeJIeHue ajlredpande-
cKkuXapoOeii. PalitmoHanbHbICBBIPAXKEHUSIMUXIIPEOOpa30OBaHHUE.

Ypasuenuau nepasencmea

KBagparHoeypaBHeHue,popmysiakopHeHKkBaipaTHOroypasHenus. Teopema Buera. Pemenue
YpPaBHEHUH, CBOJISIIIIMXCS K JUHEHHBIM HKBaapaTHbIM.IIpocTeiimmuenpoodHo-
panroHaJIbHBICYPABHECHMUS.

I'padmueckast uaTEepIIpeTanivsi ypaBHEHUHN C ABYMsI IEPEMEHHBIMHUH CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMMU.
IIpnMmepbIpeIEHUSICUCTEMHEIIMHENHBIXY PABHEHUNCABYMSIIIEPEMEHHBIMHU.

PemenuerekcroBbix3aiadyajreOpandyeckKuMcIiocooom.

YuciioBele HEPABEHCTBA U UX cBOMcTBA. HepaBeHCTBO ¢
OHOHUIIEpEMEHHONU. PABHOCMIIBHOCTEHEPABEHCTB. JIMHENHBICHEPABEH-CTBA C OJJTHOU
nepeMeHHou. CUCTEMBI TMHENHBIX HEPABEHCTB C OJ1-HOUIIEPEMEHHOM.

Dynkuyuu

IMonstue pynkuun. O61acTh ONpeneICHUs 1 MHOYKECTBO 3Haue-
HUHpyHKIUHU.CriocoOb13a1aHusI Py HKIIHHI.

I'padpuk pynkuuu. Urenue cBocTB QYHKIIUU IO €€
rpaduky.IIpumepsirpa@pukoBPyHKIINN,0Tpa’karoIUXpeaTbHbBIETPOLIECCHI.
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DYHKIINH, OMMUCHIBAIOIINE MPSIMYIO U OOpPaTHYIO MPOIMOPIIHOHATb-HBIE 3aBUCUMOCTH, WX
rpapuxu. DyHkmum Yy = X3, Yy =

x3,y=x,y=Ix|.'padpuueckoepenieHueypaBHEHUIHUCUCTEMYPABHEHUA.

9xnacc

Yucnaueviuucnenusn
JleiicTBUTEIbHBIEYHCIIA

PannonanbpHbICeUHCIA, UPPALUOHATBHBICUNCIIA, KOHSYHBICNOECKOHSYHBICICCATUIHBIC IPOOH.
MHOKeCTBOJICHCTBUTEIILHBIXYH-CEIT; NSHCTBUTEIBHBIC YHCIIa KAK OCCKOHEYHBIC JISCITUYHBIC
Jpo6u.B3anMHOOIHO3HAYHOECOOTBETCTBUEMEKYMHOKECTBOMICHCTBHU -
TEIbHBIXYUCEIIUKOOPAUHATHOUIPSIMOM.

CpaBHEHUENCHCTBUTECIBHBIXYHUCEI,apU(PMETHICCKUEACHCTBUSCACHCTBUTCIBHBIMUYHCIIAMH.
W3mepenus, ipuOImKeH s, 0lCHKA

Pazmepbr 0O0BEKTOB OKPYKAIOIIECTO MHUPA, JIIUTSIBHOCTh MPOIIEC-COBBOKPYKAIOIIIEMMHUPE.

IMpubnuxE€HHOE3HAYEHUEBEIIUNYUHBI, TOUHOCThOPpUOIMKeHUs. OkpyrieHueunce.l [pukua
KauOLEHKapE3yJIbTATOBBBIYNCICHUIA.

Ypasuenuau nepasencmea
Y paBHEHHACOJHONIIEPEMEHHOM

JInnenHoeypaBHeHHEe. PennieHneypaBHEHHU M, CBO IS X CAKIU -HEUHBIM.

KBanpartHoe ypaBHeHue. Penienue ypaBHEHHUN, CBOASIINXCST KKBAJAPATHBIM.
bukBanparnoe ypaBHenue. [Ipumeps! penrenust ypas-
HEHUUTPEThEHNNYETBEPTOUCTEIICHENPA3ZTI0KEHUEMHAMHOKHUTEIIN.

Penienne npoOHO-palinoOHaIbHBIX

ypaBHeHUH.PellleHneTekcToBbIX3a/1a4ajireopanyeCKuMMETOI0M.
CucremblypaBHeHUH

YpaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. Pernienue cu-creM AByX JTUHEHHBIX
YPaBHEHUH € AByMs IIEPEMEHHBIMU. PenteHnecucreM AByX ypPaBHEHUM, OOHO U3 KOTOPBIX
JIMHEWHOoE, a Apyroe —BTOpPoii cteneHu. ['paduyueckas nHTEpIIpeTalivsi CHCTEMBI ypaBHE-
HUUCIABYMSIIIEPEMEHHBIMU.

PemenuerekcToBbIx3ajadajreOpandyeckKuMcIiocooom.

Hepasencrpa

YHucinoBBICHEPABEHCTBAUUXCBOMCTBA.

Pemenne TMHEUHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
PemennecucreMimHeNHbIXHEPABEHCTBCOAHOMNIEpeMeHHOM. KBagpaTHbIe
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HepaBeHcTBa. I paduueckassnHTEeprIpeTalIUIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMsITIEpEME
HHBIMH.

Dyuxkuyuu
KBanparununaspyuknus,eérpadukucpoiicrpa.llapabosa,ko-
OpAUHATBIBEPILIUHBINTAPAO0JIbl,0CbCUMMETPUHIIAPAOOIIBI.

I'padbuku ynkuumii: y=kx, y=kx+b, y= ;, y=x3,
y= &,yZIXIHHXCBOﬁCTBa.

YucnoewvienociedoeameibHocmu

Ol'[p CI[GJ'IQHI/ICI/ICHOC06I>ISa,Z[aHI/ISI‘II/ICJ'IOBLIXHOCJI@,Z[OB&TCJILHOCTeﬁ

IToHsATHEYNCIIOBOMITOCIIE JOBATEIIFHOCTH. 3aJaHUETIOCIICIOBA -
TEIILHOCTUPEKYPPEHTHOM popMyIoiinpopmMynoin-rousieHa.

ApudmeTnueckasureoMeTpuueCKasnporpeccun

ApudmeTnueckassureoMeTpudecKasimporpeccuu. @opmMyJibIN-ro WieHa apupMeTHIECKON U
r€OMETPUUYECKON NPOrpPeECCHUil, CyM-MbIIEPBbIXNUIEHOB.

HN300pakeHre WieHOB apu(PMETHIECKON U TEOMETPUUCCKON MTPO-TpecCcruii TOUKaMu Ha
KOOPAWHATHOM MJIOCKOCTH. JIMHENHBIN 1 3KC-TTOHEHIUAITbHBINPOCT.CI0XHBIEOPOLIEHTHI.

TUTAHUPYEMBIEIIPEAMETHBIEPE3Y JIbTATBIOCBOEHUSIIIPUMEPHONPABOUENITPOT PAMMBIKYPCA
(IIOF'OJIAMOBYUEHUST)

OcBoeHHe yu4eOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOI'O OO-IIIETO OOpa30BaHUs
JIOJ>KHO 0OECIIeYrBaTh JOCTHXKECHHUE CIIEAYIOIIUXITPEIMETHBIX00Pa30BaTEIbHBIXPE3YJIbTATOB:

TxI1acc

YucnauebluucieHus

6BBINOITHATH,COYETasTy CTHBICUITUCbMEHHBICTIpUEMBI, apudMe-
THYECKUEACHUCTBUSICpAIIMOHAIbHBIMUYUCIIaMHU.

6 HaxoauTh 3HAUCHUSI YUCIOBBIX BHIPAKCHHUHN; IPUMEHSTh pa3HO-00pa3HbIe CIIOCOOBI U
OpUEMBI BBIYHUCIICHUS 3HAYEHUM
JAPOOHBIXBBIPAXKECHUMN,COJICPKAIUXOOBIKHOBEHHBICH IECITUIHBISIPOOH.

61 lepexoanTHOTOAHON(DOPMBIZATTUCUIHCEIK APYTOH(TIPe00pa30-BhIBATHACCATHIYHYIO JIPOOh
B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIOB/ICCITUYHYIO,BY4aCTHOCTUBOECKOHEUHYOAECITUIHYIOAPOOH).

6CpaBHUBATHUYIIOPSIOUYNBAThHPAIIMOHATIBHBICUHCIIA.

60KkpyrasaThUKCIA.

6BBINONHATE MPUKHUJIKY U OLICHKY pe3yJibTaTa BhIUYHCICHUN, OIIE€H-
KY3HAaUE€HUNYUCIIOBBIXBBIPAKCHUU.
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6 BBINTOTHATH AEUCTBUS CO CTEIIEHSIMH C HATypaJIbHBIMHU MOKa3aTe-JIsIMU.

6 [IpuMeHsATh NpU3HAKU AECJIMMOCTH, PA3JIOKEHNE Ha MHOKUTEJINHATYpPaTbHBIXYHUCEI.

6 PemraTs npakTUKO-OPUEHTHUPOBAHHBIE 3a/Ja4l, CBsI3aHHBIE C OTHO-
HIEHUEMBEJINYHH, TPONOPLIHOHAIBHOCTHIOBEINYHNH,IIPOLIEHTAMU ; UHTEPIIPETUPOBATHPE3YJIBT
aThIPEIICHU321a4CyYETOMOIPAHU -
YEeHUU,CBA3aHHBIXCOCBOMCTBAMHPACCMATPUBAEMBIXOOBEKTOB.

Anzebdpauueckuesvipasrcenusn

6
Hcnonbp3oBarpaireOpandecKyOTEpMUHOIOTHIOUCUMBOJIUKY, IPUMEHSIThEEBIIPOILIECCEOCBOE
HUsTydeOHOTOMaTepuraa.

6HaxonuTtps 3HaueHUsI OyKBEHHBIX BBIPAXKEHUH IMPHU 3aJaHHBIX 3HA-YEHUSIXIIEPEMEHHBIX.

6 BeIimonHsATE mpeoOpa3oBaHUs 1IEIOTO BBIPAKEHUS B
MHOTOYJICHIPUBEICHUEMITOI0OHBIXCIIaraeMbIX,PACKPBITHEMCKOOOK.

6 BhIMONIHATE YMHOXKEHHUE OJTHOWICHA HA MHOTOYJICH U MHOTOYJIEHaHa MHOTOYJICH,
NPUMEHATH (OpMyIBI KBaJIpaTa CyMMBI U KBaJpa-Tapa3HOCTH.

6 OcCylIecTBIIATh PA3JI0OKEHHUE MHOTOWICHOB HA MHOYKHUTEIHU C IMTO-MOIIIbIO BEIHECEHUS 3a
CKOOKH OOIIero MHOKHUTEI,
TPpYIITHPOBKHUCIATAEMBIX, IPUMEHEHUSI(DOPMYJIICOKPAIIEHHOTOYMHOKEHUSI.

6 IIpuMeHsIThIIPEOOpPa30BAHUSIMHOTOWICHOBJISIPEIICHUSIPA3-JIMYHBIX 33424 U3 MaTEeMaTHKH,
CMEXXHBIX PEJIMETOB, U3 Peallb-HOUMPAKTHUKH.

6 Mcrionb30BaTh CBOMCTBA CTENIEHEN C HATYPAJILHBIMH MOKAa3aTeIIs-
MUJUTIATIPEOOpa30BaAHUSIBBIPAKSHU .

Ypasuenuau nepasencmea

6 PemuraTs MuHEHBIE YpAaBHEHUS C OJJHOW TIEPEMEHHON, MIPUMEHSISITIPaBUIIa TIEPEX0/ia OT
HCXOJHOI'O0 YPaBHEHUS K
paBHOCHIIBHOMYEMY.IIpOBEpSTH, ABISAETCAINUYNCIOKOPHEMYPABHEHHS.

6 IIpumMeHsaTbrpaduYecCKUEMETOABITPUPEIICHUNINHEHHBIXYPABHEHUNNUXCUCTEM.

6 [TonOupaTs mpUMEpHI AP YHUCEJ, SIBIISTFOIIUXCSI PEIICHUEM JIH-
HEWHOTOYpPaBHEHUACABYMSIIEPEMEHHBIMU.

6 CTpouTh B KOOPAUHATHOM MIIOCKOCTH rpaduK JIMHEHHOTO ypaB-
HEHUSICABYMSIIEPEMEHHBIMU;IIOJb3YSICbIpa)UKOM, MPUBO-
JUTBIIPUMEPBIPELICHUSYPABHEHUA.

6 PemraTe cucTeMbI ABYX JIMHEHWHBIX YPABHEHUH C JIByMSI TTIEPEMEH -
HBIMU,BTOMYHCIErpapUIECKH.

6 CocTaBiIsITh U pellaTh JUHEHHOE YpaBHEHHUE WJIM CUCTEMY JUHEN-HbIX YPaBHEHUI MO
YCJIOBHIO 3aa4M, UHTEPIIPETUPOBATh B COOT-

BETCTBUMCKOHTEKCTOM3a1a4UIIONy YCHHBINPE3YyJIbTAT.
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Koopounamuiuzpagpuxu. @ynkyuu
6 N3o6pakaTh Ha KOOPJAMHATHOM MPSAMOIN TOUYKHU, COOTBETCTBYIO-
[IMEe3aJaHHBIMKOOPIMHATAM,JTyYH,0TPE3KHU, MHTESPBaJIbl;3a-
MHCHIBAThYMCIOBBICIPOMEKYTKMHAAIT€OpandeCKOMSI3bIKE.
60TME4aTbBKOOPIMHATHOUIIIIOCKOCTUTOUKHUII03aJaHHBIMKO-
OpAUHATAM;CTPOUTHI PAPUKUITUHEUHBIXPYHKINN. CTpOUThIrpapuKPyHKITUHNY=[X|.
60n1CchIBaThCIIOMOIIBIO(YHKINNN3BECTHBIE3aBUCUMOCTUMEX -
Iy BEJIMYHHAMU: CKOPOCTh, BPEMsI, pAaCCTOsIHUE; 1I€Ha, KOJInYe-
CTBO,CTOMMOCTB;IIPOU3BOAUTEIIBHOCTb,BPEMSI, 00 bEMPAOOTHI.
6Haxonutbe3HaueHue)yHKINUIIO3HAYCHHUIOeEapTryMeHTa.
6 [Tonnmats rpaduyeckuii cnocoO NpeICTaBIeHUs U aHaJIN3a UH-
(popmanm;u3BIEKATBUMHTEPIPETUPOBATEUH(OPMALTHION3TPAPUKOBPEATHHBIXIIPOIIECCOBU3
aBHCHUMOCTEM.

8xacc

YucnauevluucieHus

6 Mcrnop30BaThHAYAIBHBICTIPEICTABICHUSIOMHOXKECTBEACH -
CTBUTEJIbHBIXYHCEIJISICPABHCHHUSI,OKPYTJICHUSN BBIYHCIIC-HUM; N300pakaTh
JEUCTBUTENBHBIC UMCIIa TOYKAMH Ha KOOPAU-HATHOUIIPSIMOU.

6l IpuMeHSITH TTIOHSATHE apUPMETHISCKOTO KBAJIPAaTHOTO KOPHS; Ha-
XOJUTHKBAaAPATHBIEKOPHU,UCIOJIB3YyITIPUHEOOXOIMMOCTUKAIBKYJIISITOP; BBIIOJIHATH
mpeoOpa30BaHUsl BEIpaKEHUH, coaep-

JKaIIMXKBaJAPaTHBIEKOPHU, UCHOJIb3YysICBOMCTBAKOPHEH.

6 Mcnoap30BaTh 3arucy OOJBIINX U MaJIbIX YHCEJI C IIOMOIIBIO Je-

CATHYHBIXIpoOeincTeneHeumncial 0.

Anzedpauueckuesvipasrcenusn

6 IIpUMEHSITBIIOHATUECTEIIEHUCIEIBIMIIOKA3aTEJIEM, BBIINOJI-HITH IIPEOOpa30OBaHUs
BBIPAXKEHUMN, COAEPKAIIUX CTENEHU C I€-JIBIMIIOKA3aTEJIEM.

6 BBIMOIHATHTOXKIECTBEHHBICIIPEOOpPa30BaHUSIPAIIMOHATILHBIXBBIPAXKEHUH Ha OCHOBE IIPaBUIT
JICUCTBUU HaJT MHOTOYWICHAMH HAJITeOpandeCKUMUIPOOSIMH.

6PackianpIBaThbKBaIPAaTHBIATPEXWICHHAMHOKUTESITH.

6l IpuMeHITH TIpeoOpa3oOBaHUs BRIPOKCHHUN JUIS PEIICHUS pa3Ind-HbIX 33J1a4 U3 MAaTEMAaTHKH,
CMEXKHBIX NPEAMETOB, U3 peATTbHOUIPAKTUKH.

Ypasuenuau nepasencmea
6 PemaTe nuHEWHBIC, KBaApaTHBIC YPABHEHUS U pAllTMOHAJIbHBICYPABHECHHUS, CBOISIIINECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABY-MSIIEPEMEHHBIMMU.
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6 IIpoBOAUTH MpOCTEHIIINE UCCIEIOBAaHUSI YPABHCHUIN U CUCTEMYpPaBHEHUI, B TOM UHCIIE
C IPUMEHEHHEM I'paUUECKUX MPea-CTaBIeHUN (yCTaHaBINBAaTh, UMEET JIM YPAaBHEHHUE
WJIM CHUCTEMaypaBHEHUNPENICHU,ECIIMNUMEECT, TOCKOIBKO,UTIP. ).

6 I[lepexoauTs OT CIIOBECHOM (hOPMYIIMPOBKH 3a/1auH K €€ ajreOpa-u4ecKoi MOJAeIHu C
IIOMOII[BIO COCTABJICHUSI YPABHEHUsI UJIM CU-CTEMBbl yPaBHEHUI, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEK-CTOM3a1auMUII0yYEHHBINPE3yIbTaT.

6 [IpuMeHsTECBOMCTBAUYMCIOBBIXHEPABEHCTBIACPABHEHHU,01I€HKH; pellIaTh JIMHEHHbIE
HEPaBEHCTBA C OJTHOU IIEPEMEHHON
HHXCUCTEMBI;1aBaThIpapUIECKYIOUIIITIOCTPALIMIOMHOXKECTBapEILIEHUITHEPaBEHCTBA,CUCTEM
BIHEPABEHCTB.

Dynuxkuyuu

6 IToHMMAaTh M UCIIOJIB30BaTh (PYHKIIMOHAJILHBIE TIOHSTHS U SI3BIK(TEPMHUHBI,
CHUMBOJIMYECKHE 0O03HAYCHUS); ONIPEACIISITh
3Ha4YeHHUEe(PYHKIINHUIIO3HAYEHUI0APIYMEHTA;0ONPEeAeIsIThCBONCTBA] Y HK-
muunoerpaduky.

6CrpourbrpapukuaIeMeHTAPHBIXQYHKIHHBUAY =, Y=X,

y=x3,y= \/;,yzpq;OHHCI)IBaTLCBOI‘/’ICTBan/ICHOBoﬁ(l)yHK—uI/H/Inoeérpa(pI/IKy.
9xutacc
Yucnaugvluucnenus

6 CpaBHUBATH U YIIOPSAOUYMBATHh PAllMOHAJIBbHBIC Y UPPAlHOHAIIL-HBICYHCIIA.

6 BrIoaHATE apudMETHIECKHE JICHCTBUS C pAllMOHAJIBHBIMU YHC-
JJaMH,COYETasTy CTHBICUITMCBbMEHHBICTIPUEMBI, BBITTIOJIHSITHBBI-
YUCJICHUSICUPPALIMOHATIBHBIMHU YK CIIAMH.

6 HaxoauTh 3HaUYCHUSI CTENEHEN C 1EeJIBIMU MMOKa3aTeIsIMU U KOP-
HEU; BBIUYNCIIATH3HAYCHUSTUNCIIOBBIX BBIPAKECHU .

6 OKpyYTJISITHICHCTBUTEIIBHBICUYHNCIIA, BHITIOTHATHIIPUKUIKYPE-
3yJIbTAaTaBbIYMCIEHNUI,0LICHKY Y CIIOBBIX BBIPAKCHU M.

Ypasuenuau nepasencmea

6 PeuraTs nMuHEHHBIE U KBaJApaTHBIE YPAaBHEHUS, ypaBHEHUsI, CBO/IS-
IIUECSIKHUM,IPOCTEHIINEeIPOOHO-pallMOHaIbHbICYy DaBHEHU .

6 Pemraths cucTeMsbl ABYX JIMHEWHBIX YPAaBHEHUH C JIByMsI IIEpEMEH -
HBIMHHCHCTEMBIJIBYXYPaBHEHUN,BKOTOPBIXOJHOYPAaBHEHUEHESBIIAETCIIMHEHHBIM.

6 PemraTh TEKCTOBBIE 3aJ1aUM AIreOpandecKUM CIIocCOOOM € ITOMO-IIIbI0 COCTABJICHUS
YPaBHEHHWS UM CUCTEMBI JIByX YPAaBHEHUIN CABYMSNIEPEMEHHBIMHU.
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6 IIpoBOAUTH NMpOCTEHIIINE UCCIEIOBAHUS YPAaBHEHUH U CUCTEMYpPaBHEHHUH, B TOM YHCJIIE
C IPUMEHEHHEM I'paUUECKUX MPea-CTaBIeHUN (yCTaHaBINBAaTh, UMEET JIM YPAaBHEHHUE
WJIA CUCTEMaypaBHEHUUNPEIIEHU,ECIMNMEET, TOCKOJIBKO,UIIP.).

6 PemraTs nuHEiHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; U30-
Opa’kaTbpellI€eHUEHEPABEHCTBHAUNCIOBOUIIPAMOMN,3alIUChI-
BaTbPEIIECHUECIIOMOIIBIOCUMBOJIOB.

6 Pemrats cucTtemsbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB,BKJIIOYAIOIINEKBaIPATHOCHEPABEHCTBO; M300PaKATHPEIICHUECUCTEMBI
HEPAaBEHCTB Ha YHCJIOBOM MPSIMOM, 3aIIUCHIBATh PEILIC-HUECIIOMOIIBIOCUMBOJIOB.

6l crionip30BaThHEPABEHCTBAIPUPEILICHUUPA3INYHbIX3a1a4.

Dynukyuu
6 Pacrio3dHaBath pyHKIIHHU U3YyYSHHBIX BHJIOB. [loka3pIBaTh cxema-
TUYECKUPACIOJIOKEHNUEHAKOOPANHATHONUIIIIOCKOCTUTPA(UKOB

dyskauiiBnaa:y=kx,y=kx+b,y= )l—j,y:axz+bx+c,

y = x3, y :X\/,_ Y = | X | B 3aBUCUMOCTHU OT 3Ha4YeHUU KO PuIirm-
€HTOB;O0NHCHIBATHCBOUCTBA(YHKIIUHA.
6CTpouTPUN300pa’)KaThCXEMAaTHICCKUTPAPUKHUKBAIPATUIHBIX
(G yHKOHI,0NUCHIBAaTECBOMCTBAKBAAPATUIHBIX DYHKITUHITIOUXTpaUKaM.
6 PacniodHaBaTh KBaJgpaTUYHYIO (DYHKIIHIO 110 (popMyJie, IPUBO-AUTh NPHUMEPHI
KBaApaTUYHBIX PYHKIIUHA U3 pealbHOMN KU3HU,PU3UKN,T€OMETPHUH.

Apugpmemuueckaauzeomempuyueckaanpozpeccuu

6 Pacno3HaBaTh apu(PMETHIESCKYIO U T€OMETPUIECKYIO
MPOTPECCUUTIPUPAZHBIXCITOCOOaX3alaHUS.

6 BBIMOIHATH BBIYUCIIEHUS C UCMOJIb30BaHUEM (popmMys1 N-To uiieHaapuPMeTHIeCKOo u
TeOMETPHUUYECKOU MPOrpeccuii, CyMMBI Iep-BbIXNYJIEHOB.

6 M300pakaTh YiIEHBI MOCIEeA0BATESIIBHOCTA TOYKAMH Ha KOOPIU-HATHOUMIIOCKOCTH.

6 Pemarp 3a/1aum, CBsI3aHHBIE C YHCJIOBBIMH MOCJIEIOBATEIILHOCTSI-MHU, B TOM YHCJI€ 3aJauu
U3 peajbHOM KU3HU (C UCIIOJIb30BAaHUEMKAIBKYJIISITOPA, IU(POBBIXTEXHOJIOTUH ).
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TEMATUYECKOEIIVIAHUPOBAHMEYYEBHOI'OKYPCA(IIOTOJAMOBYYEHNA)

7 xiacc (nemenee 1024)

qucia
mu.CpaBHEHUE, yTOPSIIO
4MBaHUEPALIMOHAJIBHBIX
quCell.

CreneHs ¢
HaTypaJbHBIM ITOKa-
3aTEEM.
PemenneocHOBHBIX3a
avyHaapoOu, MPOLEHTHI
U3 peaJIbHOUITPAKTHKHU.
IIpn3HakunenuMocTu,p
asJio-
JKEHUSTHAMHOKUTEJINHA
Ty-pajlbHBIXYUCEIL.
PeanpHbIE3aBHCUMOCTH
Jlps-
MasinoOpaTHasimponopIL
HO-HaJIbHOCTH

HasBanuepa

3aes1a(TemMbl) OcHoBHOecoepKAHHE OcHOBHBIEBHBI JeATEILHOCTH

(unciioyacon o0yJaommxcs

)
YucaanBbra ITousTue CucremMaTu3MpoBaTh U 000ralmiaTh 3HAHUS
nc-JeHHs. palMoHaIBLHOTO 00 0OBIKHO-BEHHBIXHUICCATUIHBIX IPOOSIX.
Panmonaanu guciia. Apudpmerndeckue | CpaBHMBATh U YNOPSII0YUBATH APOOH,
pleyHciia JNEHCTBUSICPAIIMOHAIIBHBI | NPeoOpa30BbIBASIIPU HEOOXOAUMOCTHU
(254) MH JISCATUYHBIE IPOOU B OOBIKHOBEH-HBIC,

OOBIKHOBCHHEIC B JCCATUYHEIC, B
JaCTHOCTHU B Oec-
KOHEYHYIOACCATHUYHYIOAPOOH.

IIpumeHsTHL pa3HoOOpa3HbIe CIOCOOBI U
NPpUuEéMbI BbI-
YHCIEeHUA3HAYEHUIIPOOHBIXBBIPAKEHUIA,
coJiepka-

U XO0O0BIKHOBEHHBICUCCITUIHBICIPOOH: 3
aMCHSTBIIPU HEOOXOIUMOCTH JICCATUIHYIO
poOb
OOBIKHOBEHHONWHOOBIKHOBEHHYIOJICCITUYH
OU,IIPUBOAUTHBBIPAXKEHUCK (hopme,
Haunbosee yaoOHOM 1Sl BEBIYUCICHUIM,
peoO-pa3oBbIBaTh APOOHBIC BHIPAKCHHUS
Ha YMHOXEHHE U Je-JICHUE NEeCITUIHBIX
IpoOeH K JICHCTBUSIM C IIEJIBIMU YHUC-JIAMH.
IIpuBoANTH YK CJIOBbIE H OYKBEHHbIE
NMPUMeEPBI CTCTICHUC HATYyPaJIbHBIM
mokKazarejieM, OOBACHSISI 3HaYEHHUS OC-
HOBAHMS CTEIICHU U MMOKA3aTeJIsI CTEIICHMU,
HaxXOJHUTh 3HA-4Y€HUs CTCIICHEH BHIa
a"(a— nroboe parmoHaIbHOECYHUCIIO, N—
HaTypaJIbHOCYHUCIIO).

IMoruMAaTh CMBICIT 3aITUCH OOJIBITHX
4qHCcesl C MOMOIIBIOJIECATUYHBIX APOOEH 1
creneHel uucia 10,
NPUMEHSAThHUXBPCATbHBIXCUTYAITHSIX.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl)
(uncji09acoB

)

OcHoBHOeco1ep:KaHue

OCHOBHBIEBH/IbI JIeSITEILHOCTH
00y4arIMXCs

INpuMeHATBIIPU3HAKU NEJIMMOCTH,
pazioKeHus
HaMHOX>XHUTEJIUHATYPaJIbHBIXUHCEI.
PemiaTh 3aga4M Ha 4acTu, IPOLICHTHI,
MIPONOPINU, HAHAXO0XKACHHUE ApOoOHU
(onporeHTa) OT BEIIMYUHBI U BEJIUYU-HBI 110
e€ npobu (MpoLEeHTY), Ipoou (IMpolIeHTA),
KOTO-PBIM COCTaBJISIET OJHA BEJIMYUHA OT
apyroi. IllpuBoauTs,pa3oupars,
OLIEHUBATb PA3JIMYHbIC PELICHUS,
3aIlMCUPEHICHUUTEKCTOBBIX3a1ay.
Pacno3HaBaTbHMOOBACHATH, ONMUPASICh HA
orpejiesie-HUsl, MPsIMO MTPOTIOPLIUOHATBHBIE
1 0O6paTHO MPOIOPLU-
OHAJIbHBIE3aBUCUMOCTHUMEK/Ty BeTUUNHAM
W;IPUBO-TUTH PUMeEPBI dSTHUX
3aBUCUMOCTEHN U3 PEAIIBHOTO
MHUPA,U3APYTUXydeOHBIXITPEIMETOB.
PemrarbrpakTuko-
OpPHEHTHUPOBAHHbIE3aJa4YUHAIPOOU,TPOLIEH
TBI, IPSIMYIO 1 OOpaTHYIO
MPOTIOPIUOHATBHOCTH, TPOMOPIIUH

Auaredpanuec
KHeBBbIPaXKeH

nf
(274)

bykBeHHBIE
BbIpakeHus. llepe-
MeHHBbIe./lomycTumbIe3
Ha4ye-
HUusAnepeMeHHbIX. Dopm
YJIBL.
IIpeoOpa3zoBanueOyKkBe
HHBIXBBIPAYKEHUI,pacK
PBITUECKOOOKH
pUBEACHUE TTOJOOHBIX
cjlara-€MbIX.

CBolicTBa CTEIIEHU C
HaTypajib-
HBIMIIOKA3aTeJIEM.

OBaaaerbanreOpanyecKONTEpMHUHOIOTHE
WUHUCHUMBOJIH-
KOU,IPUMEHAThEEBIIPOLIECCEOCBOCHUSY Y
eOHOoroma-Tepuaia.

HaxoauTh 3HaueHUs1 OyKBEHHbBIX
BBIPAYKEHUM P 3a-TaHHBIX 3HAUYECHUSIX
OYKB; BBINOJIHATH BEIYUCIICHUS
nogopmyiam.
BbInoaHATBIIpEOOpa30BaHUSALIEIOTOBBIPA
>KEHUSIBMHOTOUJICHIIPUBEEHUEMITOJOOHBI
XCJlaraeéMbIX,pac-KpbITHEMCKOOOK.

54




MHoOTO4YIIEeHEI.
Ci1o’keHHUE, BBIYU-
TaHHUE,YMHOKCHHUEMHOTO
qJjie-
HOB.DopMmyJibICOKpaIIEH
HOTOyYMHOeHUs1.Pa3no
JKEHHEMHO-
rOYWIEHOBHAMHOKHUTEIHA

BbINOJHATH YMHOKEHUE OJHOYWICHA HA
MHOTOYJIEH UMHOI'OYWIEHa Ha MHOTOYJIEH,
NnpuMeHsATh GOPMYJIbl KBa-
JIpaTacyMMBIMKBaipaTapa3HOCTH.
Ocy1ecTBJIATH Pa3I0KEHUE MHOTOUYJICHOB
Ha MHOKUTE-JIH MyTEM BBIHECEHUS 3a
CKOOKH 00mIero

MHO>HUTEJIIS, IIPUMEHEHUSI(DOPMYITBIPA3ZHOC
THUKBaJIPATOB,(POPMYICOKPAIIEHHOTOYMHO
KCHMUs.

IIpuMeHaTs Ipeobpa3zoBaHHUE
MHOTOYJICHOB [JIsl PEIIC-HUS PAa3INIHBIX
3a7a4 U3 MaTeMaTHKH, CMEKHBIX IIPEI-

MCTOB,HSpC&HBHOﬁHpaKTHKH.
3HaKOMI/ITI)CSICI/ICTOPHeﬂpaSBHTHHMaTeMaTH

KU
YpaBHeHust YpaBHEeHuE, IpaBuiIa PemarbinHeiiHOCypaBHEHUECOJHOUIIEPE
HHEPABCHCTBA | [1peoGOpa- MCHHOM, IPUMEHsIs MPaBUJIA [Iepex0/ia OT
(204) 30BaHUsIyPaBHCHHS,paB | MCXOJHOI'O YPABHEHUAK PABHOCUIBHOMY
HO- eMy 6oJiee MpoOCTOro BUA.
CHJIBHOCTbYPABHEHU M. IIpoBepaTh,ABISAECTCIINKOHKPETHOECYHUCIIO
JInneliHoeypaBHeHHecO | KOPHEMYpPaBHCHUS.
HOMIIEpEMEHHO’, pelIeH IToaOupaTenpuMepbInapynCcel,
HEJIMHEU-HBIX SABJIAIOIINXCSA pEIIe-
ypaBHeHUMN. Pemenue HUEMJIMHEMHOIOypPaBHEHUSICABYMsIIEpEME
3a4a4YCIOMOINBIOYypaBHE HHI)IMI/I.CTpOI/ITb B KOOpI[I/IHaTHoﬁ
HUIA. IJIOCKOCTH TpaduK JINHEHHO-
HHHCﬁHOCypaBHeHHCCI{B TOYPaBHCHUACABYMAIICPCMCHHBIMU ;I10J1b3
YMSIIEPEMEHHBIMUHUETOT ysacbIpa-
pa(bI/IK.CI/ICTeMa ABYX (I)I/IKOM,r[pI/IBO):[I/ITI)HPI/IMeprpCHICHI/Iﬂypa
JIUHEUHBIX ypaB- BHCHMSI.
HEHUIICIBYMSTIEpEMEHH HaxoauThpemeHnecucTeMbIIBY XJIMHEHHBIXY
piMu.Perniennecucremyp | PaBHE-HHHCIABYMSIICPEMEHHBIMH.
aBHeHulicrocobommnoact | COCTaBIATH U peliaTh yPaBHCHUE WITH
AHOBKHUCIIOCO- CHCTEMY ypaBHE-HMU MO YCJIOBHIO 3a1a4H,
GOMCIIOKEHIST WHTEPOPETHPOBATH B COOTBET-
CTBUUCKOHTEKCTOM3alaunIOJIyYEeHHbINpE3
yJIbTaT
Koopauna Koopaunara Touku Ha HN300paxaTh Ha KOOPAUHATHOU MPSIMOM
ThINrpagu npsiMOou. HHUCIIOBBIETTPO TOYKHU, COOT-
Kn.DyHKIL MexXyTKkHu.Pac- BETCTBYIOIIME3aJaHHBIMKOOPAUHATAM,1yd
un(244) CTOSTHUEMEXK Y ABYMSITO | U, OTpe3-

YKaMHUKOOPAUHATHOUIIP
SIMOM.

KI/I,I/IHTCpBaJ'II)I;3aHI/ICI)IBaTI)I/IXHan'IFC6paI/ILI
CCKOMIS3BIKCE.
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Ilpooonsicenue

Ha3Banuepa
31ea(TeMbl) OcHoBHOeco1ep:KaHue OcHOBHBICBHALI JeSITEILHOCTH
(4ucI049acoB 00y4arIMXCs
)
I[IpssmoyronbHast OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH
cHUCTEeMa KOOp-AWHAT Ha | TOYKH IO 33laH-HbIM KOOpJMHATaM;
MJIOCKOCTH. CTPOUTH rpadUKH HECIIOKHBIX 3a-
IIpumepsirpadukos, BUCHUMOCTEH, 3aJlaHHBIX (OopMyJiamMHu, B
3aJITaHHBIX (opMyIa- TOM YHCJIE C IO~
mu.Urenuerpa@ukoBpe | MOIIBIOUU(POBBIXJIA00pATOPHUN.
anb-HbIx3aBucuMocTtel. | IIpuMeHsITH, H3y4aTh IpeuMylIecTBA,
[Moustnepynkuuu.I'papu | HHTEPNPETUPO-
kpyHkmuu.CeoicTBadyH BaTbIrpaduyecKkuiicnocobIpeacTaBIeHUsINA
kuuit. Jluneitnasgynkuus. | HalIM3apasHoOOpa3sHOMKU3HEHHOWHH(pOpMAa
ITocTpoe- LAU.
HHCFpa(l)HKaHHHeﬁHOfIQ)y OcBanBaTh IIOHATHE (1)YHKLII/II/I,
HK- OBJIaAeBaTh (PYHKIIHO-
I—IHI/IFpa(bHK(I)yHKHHHyZIx HaHBHOﬁTepMHHOHOFHeﬁ.
| Pacno3naBaTth JUHEHHYIO QYHKIIUIO Y =
kx + b, onu-cpIBaTh €€ CBOMCTBA B
3aBUCHMOCTH OT 3HAYCHHUU KOA (-
umeHToBKub.
TPOUTH rpaduKM JTUHEWHON PYyHKIINH,
byHurIIHR
¥/I:LX|-
CIO0JIb30BaTHIU(POBBIE pecypcChbl
JUISITIOCTPOCHUS
rpadUKOBPYHKIINHHUN3YICHUSUXCBOWCTB
JIpuBoauThbIpUMEpPbUTMHEHHBIX3aBUCUM
OCTEUBpE-aJIbHBIXITPOIIECCAXUSIBJICHUSIX
IHoBTOpEH IToBTOpEHME OCHOBHBIX Bbi6upaThb, npuMeHsITH OLIEHUBAThH
neno0001y MOHSITUHHUMETOIOBKYpPCa | CHOCOOBI
enune(64) 7xnacca,0000- CpaBHEHUSYHCEI, BBIYUCIICHUN, IpeoOpa3oBaH

IEHUE3HAHUN

WUBBIPA)KCHU M, pe-IICHUYPABHEHU .
OcymecTBiIsATh CAMOKOHTPOJIb
BBINIOJITHAEMBIX JIEMCTBUIHN CAMOIIPOBEPKY
pe3yJibTaTta BIYUCICHUH, Tipeodpazo-
BAHUU,[TIOCTPOCHUMN.
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Pemarb3agaunu3peaibHOMKU3HU, IPUMEH
sAATbMAaTe-
MAaTH4YeCKHEe3HAHU A UISIPEIICHUI3aaun3 1P
YTUXIIPEAMETOB.
PematbTekcTOBBIC321aYH,CPABHUBATH,BbIO
HPAThCNOCOOBIPCIICHUI3aIaUHN

8 kiacc (memenee 1024)

ucna.CpaB-HeHUE
IEHUCTBUTCIbHBIX
qucel. ApudMeTUIECKH
WKBaJApPaTHBIMKOPEHbD.
YpaBHEeHUE BUOA
x?=a.CsoiicTBaapudmer
HYCCKUXKBa-
apaTHbIXKOopHEen. [ Ipeoop
azoBa-
HHUEYUCITOBBIXBBIPAKECH
Ui, Cco-
AeprKallnuXKBaJIpaTHbIE
KOpHHU

Ha3Banuepa
31ea(TeMbl) OcHoBHOecoepKAHHNE OCHOBHBIEBH/IbI 1eATEIbHOCTH
g{pca(qncno‘{aco o0ydaloumxcs

Yucaa u KBagparabeiiikopeHbpr3u | PopmMyJaupoBaTh ONpeaeieHUue
BbIYMC- ucna.llousitTueoOupparil KBaJIPaTHOT'O KOPHSI
JICHMUSI. noHanpHOMYUCIHE. Jlecst n34rcia,apuPMeTUHIECKOrOKBaJIpaTHOTOKO
KBaapart- TUYHBICOPUOITHKE- pHSL.
HBbICKOPHU HUSTUPPALTUOHATBHBIX Y IIpuMeHsATHLONIEPALIMIOU3BICYEHUSIKBAIpA
(154) ucen.JleMcTBUTENbHBICY | THOTOKOPHSU3 YHCIA, HCHOJIb3YHAIIPU

HEOOXOAMMOCTH KaJIbKYJA-TOP.
OueHuBaTh KBaJIpaTHbIE KOPHU LIEJIBIMU
YHUCJIAMU U J1e-CATUYHBIMUIPOOSIMU.
CpaBHHUBATBH U YIOPS1/10YUBAThH
panyoHaIbHbBIC U UpPAa-IIHOHAIBHBIC YHCIIA,
3aIrMcaHHbIe C MOMOIIBIO KBaJIpaT-
HBIXKOPHEMU.

HccaenoBaTh ypaBHEHHE X° = 4,
HaXOJHUTh TOUYHBIEC
unpuoamkEHHBICKOpHUTIpUa=>0.
HccienoBarbcBoOiicTBAKBaPATHBIX
KOpPHEH, MPOBOJISTYUCIIOBBIE YKCIIEPUMEHTHI
C MCITOJIb30BaHUEM KaJIbKYJIsI-
Topa(KOMObIOTEPA).
Jloka3piBaTbCBONCTBAapU(PMETUIECKUXKBA
JIPaTHBIXKOPHEH; IPUMEHSITh UX JJIsT
npeoOpa30BaHUsl BRIpaKe-HUU.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl)

K;fpca(qnc.noqaco
B

OcHoBHOeco1ep:KaHue

OCHOBHBIEBH/IbI JIeSITEILHOCTH
00y4arIMXCs

BbINOJIHATHIIPE0OPA30BAHUABBIPAKCHUN,C
oJiepKa-

IUXKBAJpaTHBIEKOPHU. BeIpakaTeriepeme
HHBIEU3TreoMeTpuiIecKuxuduznieckuxdop
MYJI.

BoruucasasTb3HAYeHUABBIPAKECHUN,
coJeprKalux KBa-JpaTHbIe KOPHHU,
HUCIIONB3YSI MPU HEOOXOAUMOCTH Kajlb-
KYJISITOP.

Hcnoub3oBaTh B X04€ pEeUICHUs 3a4a4
3JI€EMEHTaPHBICTIPEICTABICHUSI,CBSI3aHHBI
eCIpUOIUKEHHBIMU3HAYE-

HHUSAMHWBCIINYNH.
3]—[aKOMI/ITLCHCl/lCTOpI/IePIpaSBI/ITI/IHMaTCMaTI/I
KN

YucaanBbluMC-
JeHuda.CteneHb
cueJbIMIIOKAa3a-
TeJieM

(79)

CreneHbCIeIbIMIIOKa3aTe
JIEM.
CrangapTHas3aluch
quciia.
Pa3zMepBIOOBEKTOB
OKpYKaro-

meromupa (ot
3JIEMEHTapHbBIX
4aCTUIAOKOCMHUYECKUX00
BEK-
TOB),JTUTEIBHOCTHIPOILIC
CCOBB
OKpYKarIIEMMHUPE.

CBOHMCTBACTECIICHUCIIEIBIM
o-
Ka3aTreJjeM

dDopMy THPOBATHONPeIeIeHHeCTCIICHUCIIEI
BIMITOKA-
3aTeJIeM.

11peacTaBiagATh3aUChOOIbIINXUMAIIBIXYHCE
JIBCTaH-

napTHoMBHIEe. CPaBHUBATHYNCIIAUBEIINYUH
bI,3aIIU-

CaHHBbICCUCIIOJIb30BaHUEeMCcTEIEHU 1 0.
Hcnonb30BaTh3anMCcbYNCEIBCTaHIAPTHOMB
HUICJIs

Blélpa}KeHI/ISIpa?)MepOB
00BEKTOB, JJIUTEIBHOCTH IIPOIIEC-
COBBOKPY>KalOIIEMMHUPE.

(%)OpMyJ'II/IpOBaTb,3al'lI/ICbIBaTbBCI/IMBOJII/I'—IGCKOﬁ
op-
MEHNMJ/LIIOCTPUPOBATLIIPUMEPAMUCBONCTBAC
TEIICHU

CHEJIBIMITOKA3aTEIEM.

1IpUMEeHATHBCBOMCTBACTEIICHUIIAIPEOOpa
30BaHUS
BBIPAXKECHUH,COACPKAINUXCTEIIEHUCLIEIIBIM
nokasare- _

JeEM. BBINOJHATHAeHCTBUSICUHCIIAMU,3aII1ca
HHBIMUB
CTaHIAPTHOMBHUAE(YMHOXEHUE,IEJIICHNE,BO3
BEACHUEC

BCTEIICHB)
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Auaredopanuecku | KBaapatabeiii TpéxwieH. | Pacno3dHaBaTbKBaApaTHBIUTPEXUIICH,yCTa
eBbIPaKEeHHUsI. Pa3zno-xenue HaBJIWBAaThBO3MO>XHOCThETOPA3JIOKCHUS
KBaapaTHelTPE KBaapaTHOTO HaMHOYXHTEJIH.
X4JIeH TpEXUWICHAHAMHOKHUTEN | PackiaabiBaTbHAMHOMXKHUTEJINUKBAIPATHBIN
(59) u TPEXUWICHCHEOTPHUIIATCITLHBIMAUCKPUMHUHAHT
oM
Aurrebpanyec AunreGpanueckasiipoonb 3anuchIBaThAITCcOpandeCKUCBBIPAKCHUSI.
) Haxoaurtsb
KHEBbIPaXKeH Jlomy-cTuMbIe 3HAUYEHUS a
0o0JIacThONPEACICHUIPAITMNOHAIIBHOTOBBIPA
usl. MIEPEMEHHBIX,BXOJISIITAX
JKeHU . BBINOJIHATHYNCIIOBBICIIONCTAHOBKHU
Auaredopanuec BaJIreOpanyecKUueBbIpaK
. UBBIYUCJISITH3HA-
KasipooL eHusi. OCHOBHOECBOMCTB
(154) 9 YEeHUEAPOOU,BTOMYHNCIIECIIOMOIIBIOKAJIBKY
oaJjireOpanyeckou 9
siTopa. PopMyJITHPOBATHOCHOBHOSCBOWCTB
napoou. Cokpa- N
o oalredopanvyeckouIpoOu U MPUMEHSATH €ro
eHUEIPOOCH.
IS TIpeoOpa3oBaHUs
CrnoxeHnue,BblYuTaHUE,y . .
MHO npoOeii. BeimoJHAThAeH cTBUsAACAITEOpanye
ckumuipoosimu. [IpumensTehpeoOpa3zoBaHu
JKeHUEHIeJIeHneanreopa o
SIBBIpOKCHUUUIIpEIICHU13a1a49. BeIpaxar
nye-
o o6eit [Ineobpaso bHepeMeHHbIen3Gopmyn(puznde-
KHX, .
AP peobp CKHUX,[€OMETPHUICCKUX,0TTNCHIBAIOIITUXOBIT
BaHHUCBBIPAKCHUI,
OBBIECUTYaA-1I1H)
coaepIKaIlx ajire-
Opaudeckuepoou
YpaBHeHust KBajparHoe ypaBHeHue. | PACO3HABATHKBAAPATHBICYPABHCHHUSL.
HHepPaBeHCTBA HemnoJi- 3anuchIBaTH(OPMYITYKOPHEHKBAIPATHOTO
-KBajpatubie HOEKBaJpaTHOeypaBHeH | YPaBHC-
YPABHEHHS ne.dopmynakopHeiikpay | HALPEIIATEKBAIPATHRICYPABHEHHS —
(154) MTOJIHBICUHE-TIOJTHBIC.

paTtHoroypaBHeHus. Teop
emaBuera.
PermienneypaBHeHMit,CBO
ISIUX-CA K
KBaJIpaTHBIM.
ITpocreitmmenpo6Ho-
panmoHaIbHBICYpaBHE-
HUSL.

Pemmrenne TekCTOBBIX
3amad ¢ mo-
MOIIBIOKBaAPATHBIXYyPaB
HeHui

IIpoBoauThNpoOCTEHIINEHCCIE0BAHNSIKBA/T
paTHBIXypaBHEHUH.
PemraTbypaBHeHM1,CBOJISIINECAKKBAApA
THBIM,CIIO-
MOIIbIONpeoOpa3zoBaHU3aMeHONIepeMe
HHOM.

Ha6aronaTh 1 aHAJIM3UPOBATH CBSI3b
MEXTy KOPHSIMHU
UKO3(p(PUIIMEHTaAMUKBAIPaTHOIOypaBHEHUS.
dopmyaupoBarhb TeopeMy Buera, a
Tak>ke 0OpaTHYIOTEOPEMY,IPUMEHSTH 3TH
TEOPEMBI JUIsl pELICHUA3a1ay.

59




Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl) OcHoBHOeco1ep:KaHue OcHOBHBIEBHIBI JeATEIbLHOCTH
g;fpca(tmc.ﬂoqaco 00y4arIMXCs
PematbTekcToBbIE3agaunaIreOpandeckum
CIOCOOOM:TIEPEXOAUTH OT CJIOBECHOM
(popmynupoBKHU ycI0OBUS 3a-
JNaduKanreOpandecKoONMOISIIMITy TEMCOCTA
BJICHUSy PaBHEHUS;PEIATHCOCTABIICHHOCY
gaBHeHI/IC;I/IHTep-HpeTHROBaTLPGSYJIBTaT.
HAKOMUTBCSACUCTOPHUEHPA3BUTUSAITCOPHI
YpaBHeHust Jluneitnoe ypaBHeHue ¢ | Pacnmo3HaBaThJIMHEHHbICYPABHEHUSICABYM
unepapeHcTBa.C| gy MgepeMeHHBIME,EI | SIIEPEMEH-HBIMH. . .
MCTeMBIYPABHE- | rpahuK, IpUMEpEI ﬁgggfll/leTbrpa(l)I/IKI/IJ'II/IHeI/IHBIX}IpaBHeHI/II/I,BTO
?llgfl) pellIeHNs] ypaBHEHUI HCNOJIb3YyAU(POBBIEPECYPCHI.
BICJIBIXYHUCIIAX. Pazinuuars napauienbHbIE U
PemeHI/IeCI/ICTeMI[BYXHI/I epeceKaronmecs
HEH-HBIX yPaBHCHUI C NPAMBICIOUXYPABHEHUSIM.
ABYM:I TICpEC- Pemiats cucTeMbl JIByX JIMHEHHBIX
MeHHLIMI/I.HpI/IMepBIpeIJ_I ypaBHCHI/Iﬁ C
CHUSCHCTCM ,I[ByMHHepeMeHHLIMI/IHO,I[CTZlHOBKOﬁI/ICJ‘IO)K
HEJIMHEUHBIX CHHUEM.
YPaBHEHUMCABYMANEPEM | PemaTblIPOCTENININECUCTEMBI, BKOTOPBIXO
€HHBIMHU. JHOU3YPaBHCHUNHESBIISICTCSIIMHEHHBIM.
I'paduueckasiuarepnpe | IpuBogurbrpaduuecKylOMHTEPIPETANNIOD
TalUsSTypaBHEHUS C CIICHUSYPAaBHEHMUSI C IBYMSI IEPEMEHHBIMH
ABYMSI IEPEMEHHBI-MHU U | M CUCTEM
CHUCTEM YPaBHEHUH C i/)paBHGHHIZCIIByM?[HCpGMGHHBIMH.
JIBYMSITICPEMEHHBIMH. elIATHhTEKCTOBbIe3a/JaunanreOpanyecKuMc
Pemenune TekcTOBBIX nocobom
3ajJ1a4 Cc mo-
MOIIBIOCUCTEMYpPABHEHU
)4
YpasHenus YucnoBsleHepaBeHCTBan | POpMyIHMpPOBATh CBOMCTBA YHCIIOBBIX
HHCPABEHCTB UXCBOMCTBA. HEPaBEHCTB, WJI-
a.Hepasencr HepaBeHCTBOCOMHOUIIEp | JTIOCTPUPOBATEUXHAKOOPAUHATHOUIIPSIMOM,
Ba(124) eMeH- OKAa3bI-BATbAINeOPANICCKH.
Hoit.JIuHelHbIeHepaBeHe IIpuMeHATHCBOMCTBAHEPABEHCTBBXOAEPEIIIE
TBAC HUsI3a/1a4.
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OJHOU TIepeMeHHON U X | Pemiarb JUHENHBIE HEPABEHCTBA C OJHOU
peute-Hue. CucTeMbl IIepeMEeHHOMN,N300pa>kaTh pelIeHue
JINHEWHBIX HEPA-BEHCTB HEPaBEHCTBA HA YUCJIOBOM IIPsS-MOU.
C OJHOU NEpPEMEHHOU Pemrarhb cucTeMbl JIMHEWHBIX HEPABEHCTB,
HUXPELICHUE. N300pakaTbpEIICHUECUCTEMBIHEPABCHCTB
M3o6pakeHHuepelIeHUussT | Ha49MCIOBOMIIPIMOM
HHEN-HOTO HEPABEHCTBA
U UX
CHCTEMHAYHCIIOBOUIIPSIM
ou
DOYyHKUMH. IlonsTue Hcnoab3oBaTh QYyHKIIMOHAITLHYIO
YHKIIUH. TEPMHHOJIOTHIO U
Onacthb
OCHOBHBIE ONPEACICHUAUMHO>XKECTB| CHMBOJIUKY.
O3Ha-
NOHATHSA YeHUNPYHKINUU.CIIOCOOBI | BBIYUCIAATB3HAYECHUA (D YHKIINN,3aJaHHBIX (O
3ana- . pMyJaMu
(59) HUSA(PYHKIIUN. (MpMHEOO0XOAUMOCTUHCTIONB30BATHKAIIBKYJI
I'paduxk SITOP);CO- .
%yHI‘SHI/II/I. CTABJATHTAOIULBIZHAYEHUH PYHKITUH.
BoOliCcTBa -
PYHKIUU,UXOTOOpakeH| CTPOUTBNOTOYKAMIPAPHUKH(YHKIIHII.
€Ha
rpadguke OnucpIBaTHCBOMCTBA(PYHKIIMUHAOCHOBEEET
paduye-
CKOI'OIPEZICTABIICHUSI.
HMcnmob30BaTh PYHKIMOHAIBHYIO
TEPMHUHOJIOTHIO H
CHMBOJIUKY.
HMceaeaoBaTbIIpuMEPbIrPa@UKOB,0TPAXKAFOIL]
nxpeayib-
HBICITPOLIECCHI U SIBJICHUA.
IpuBoaAMTHEIPUMEPBINIPO- B
ECCOBUABIICHUNC3aJaHHBIMUCBONCTBAMU.
Hcnoab3oBaTh KOMIBIOTEPHbIE NPOrPaMMBbI
JUIS T10- _
CTpO€HUS IPaPUKOBPYHKIIUHN
MU3YUYCHUSIUX CBOUCTB
DyHKUUH. Yrenueunocrpoenuerpad | HaxoaurbcnomombrorpagpukadyHkiuuzHa
UKOB ~ YEHUEO -
YuciaoBbie QyHKOUH. 1 lpuMepeIrpad | HOMHU3pacCMaTPHUBACMBIXBEJIIHINHIIO3HAYCH
HNKOB _ HIOIPY-
(pyHKIUM (pYHKIMNA,0TpAKAOMIUXP| TOM.
€anb-
(99) HBIEIPOLIECCHI. BHecnoXHBIXCITyYasX BBIPaKaTh(OpPMYyJI0i3
DOyHKIWU,ONHUCHIBAIOIIU | AaBHCH-
enps- MOCTBMEX/TYBEIINUNHAMM. _
MYIOH OOpaTHYIO OnucepIBaThbXapaKTEPU3IMEHEHUSIOJHONBEI
IPOIIOPILINO- WYY HBIB .
uxrpa-
¢duxku.I'unepbona.
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31e1a(TeMbl)
K;fpca(qnc.noqaco
B

OcHoBHOeco1ep:KaHue

OCHOBHBIEBH/IbI JIeSITEILHOCTH
00y4arIMXCs

I'pabux GYHKIHHT Y =
X2 DyHKIURY=X?,y=x>,
y=X,y=Ix|;rpaduaeckoepe
HICHUECYPABHCHUNHUCHUCTE
MYypaBHEHU

PacnozHaBaTh BUbI U3y4YaeMbIX
¢pyskumii. [loka3bl-BaTh cXeMaTH4YeCKHU
IOJIOKEHHUE HAa KOOPANHATHOM ILJIO-
CK(3)CTHrpa(pHKOB(byHKL[I/H?IBH,ua:y=X2,y

=X
¥I:X ,y=lx.

CNOJIb30BaTh (PYHKIUOHAIBHO-TPapUuUecKue
npen-
CTaBJICHUHA
JJISIPELICHUSIMUCCIIEIOBAHUSY PABHEHUINC
UCTEMYpPaBHECHUM.
IIpuMmensaTh nudpoBLIE pecypcehl UL
MMOCTPOCHUS Ipa-OUKOBHYHKITI

IToBTOpEH
Heno600111
eHue(64)

IToBTOpEHNE OCHOBHBIX
OOHATUUUMETOOBKYPCO
B7uU8Kj1accoB,0000111€HN
€3HaHul

Br10upaTh, NpUMeHsTh, OLlEHUBATh
CIocoo0bI

CpaBHEHUSUHCEII, BBIYMCICHUM, TpeoOpa3oBaH
WUBBIPAKCHU M, pe-IICHUAYPABHEHU .
OcymecTBJIsATE CAMOKOHTPOJIb
BBINIOJIHSIEMBIX JEHCTBUMN CaMOIIPOBEPKY
pe3yJibTaTta BIYUCICHUH, IIpeobpazo-
BaHWUM,IIOCTPOCHUM.

PemiaTe 3aga4mn U3 peajbHOM KU3HH,
NPUMEHATH Mare-

MaTUY€CKHUE3HAHUS UISIPELICHUA3aJaun3 APy
TUXIIPEAMETOB.
PemarbTexkcroBble3agaiumn,CpaBHUBATh,BbI
OMpPaThCNOCOOBIPEIICHUI3a1aUN
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9 kiacc (nemenee 1024)

JeHnud./lelicTBH
TeJbHbICYHCJIA
O9)

pauu-
OHaJIbHbICUMCJIA,KOHCUYH
bICHU
OECKOHEYHbICAECCATUYHBIC
Aapo-

ou. MHOXeCTBO
IENCTBUTEIb-

HBIX 4YHCEII;
NENCTBUTEIILHBIC
YHcJlaKkaK OCCKOHCYHBIC
necs-
TUYIHBICAPOON.B3anMHOO/]
HO-

3HAYHOE COOTBETCTBUC

MEXOy

MHOKECTBOM _
AEUCTBUTEIIBLH

bIX

YUCEJIMMHO>XECTBOMTOYE
KKO- ~ -
OPAUHATHOMIIPSIMOM.

CpaBHEHUEACTICTBUTEIIBH
BIXYH- B
celL,apupMeTUIYECKUEeaen
CTBUsI
CHEUCTBUTEIBLHBIMUYNCIIA
MU.
11puOIM>KEHHOE3HAYCHUE
BEIIN-

YU HBL, TOYHOCTBIIPUOIIMK
CHUSIL.
Okpyriaenueuucen.l lpuku
OKa u

OLI€CHKa pe3yJIbTaTOB
BbIYHCIIC-

HUU

HasBanuepa
3aes1a(TemMbl) OcHoBHOecoO1ep:KaHue OCHOBHBIEBHABI JeTEIbHOCTH
K;fpca(qncﬂoqaco oﬁyqammnxcﬂ
B
YucaauBbiuuc- | ParqnmonanbHbieuncia, up | PazBuBarbnpeacTraBjieHus O

qUCJIaxX:0OTMHOXCCTBA

HaTypaJdbHBIX YHUCCII 4O MHO>KECTBaA
ACUCTBHUTCIIBHbBIX

YU CCJII.

O3HaKOMHTBCACBO3MOXXHOCTBIOIIPEACTABII
eHUusIcH- .
CTBHUTEJIbHOTOUYHCIaKaKOECKOHEUHOI1eCATH
YHOUAPO-
OU,IPUMEHAThICCATUYHBICIPUOINIKCHUAD
aloOHAJb-

HBIXUHUPPALUOHAIIbHBIXYHUCEIL.

MN3o00pakaThICHCTBUTEIbBHBbICYNCIIA
TOYKAaMM KOODPAHU-
HATHOMIIPSIMOU.

3ayHCLIBaTb,CpaBHHBaTL U ynmopsifoumBaTb
JCUCTBU-
TCIIBbHBICYMCIIA.

BBINOJHATH,COUETAsTy CTHBIEUIIUCHEMEHHBIE
IIPUEMBI,
apu@pMeTnYecKueaenCTBUACPALIMOHAIILHBIM
u4yucia-

MU ;HAXOAUTH3HAYECHUICTEIIEHEN CLICIIBIMUII
okaszare-
JIAMUNUKOPHEN ; BBIYMCIATB3HAYCHUSYNCIIOB
BIXBBI- _

paxeHum.

llonyunrbnpeacraBjieHHEeO3HAUUMOCTHUIEIC
TBUTEIIb- _
HBIXYUCEIBIPAKTHUYECKONICATEIIbHOCTHYE
JIOBEKa.
AH6aJII/I3I/Ip0BaTI>I/IZ[e.]'IaTLBbIBOIlBIOTO‘IHOCTPIH
noam-
];KeHI/I;meI?ICTBHTenLHorqucnaHpHpemeHH
u3ajad. .
OKpYIJasThACHCTBUTEIBHBICUNCIIA, BHINIOJIHA
Th MPHU-
KUJIKYPE3yJIbTaTaBbIYHUCICHU,0lleHKYy3HaUe
HUWYHC-
JIOBBIXBBIPA’KEHUH.

3HakoMUTbCICUCTOPHelipa3BUTHSIMAaTEMaTH
KU
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YpaBHeHus JInneiitHoeypaBHeHue.Pem| OcBanBaTh,3alOMMHATL U NPHUMEHATH
CHUEC rpadpuyeckune

HHEPaBeHCTBA. | YPABHEHUI,CBOIANIUXCS | METOABINPUPECIICHUNYPABHECHUN, HEPABEHCT
KJ1u- BUUXCU-

YpaBHeHus HEWHBIM. CTEM.

CoaHOM gBa,upaTHoe ypaBHEHUE. Pacno3HaBaTblEIbICUAPOOHBICYPDABHEHUA.

euie-

nepeMeHHOH HUE ypaBHEHUM, Pemarb/InHeHHbICHKBAAPaTHBIEYPABHEH U,
CBOISIIUXCA ypaBHE-

(144) KKBaJpaTHbBIM.bUKBaapa | HU,CBOOAIIMECAKHUM,IIPOCTENUIIINEAPOOH
THbIC O-pauuo-
H)aBHeHI/I;I. HaJIbHBICYPABHEHMUSI.

pumMepsIipenicHuAypasH| llpeajararnb

€HUH . ~ BO3MO>KHBIECTTOCOOBIPEIIIEHUSI TEKCTOBBIX
TpPETbENN YETBEPTOU 3371a4,00CyKAAaThUXUPEIIATHTEKCTOBbIE3aAa
CTCIICHEN yupas-
Pa3I0KEHUEMHAaMHOXUT | HBIMUCIIOCOOAMMU.
CIIN.
Pemmienue npoOHO- 3HAKOMHUTBCACUCTOPHUEHpA3BUTHSIMATEMATH
panuoHanb- KM
HBIXYPaBHCHHI.
Penrenue TEKCTOBBIX
3amaygaire-
OpanyeCcKUMMETO10M

YpaBHeHus JInneliHOCypaBHEHUE C OcBauBaTbu NPUMEHATH
ABYMs IIPUEMBIPELLICHUACUCTEMBI

HHEPAaBEHCTBA. | IIEPEMEHHBIMUHETOIpa(U | ABYXJIMHEHHBIXYPAaBHEHUNCABYMSIIEPEMEHH
K. BIMHAU

CucremblypaBH| CHCTEMaABYXJIMHEUHBIXY | CUCTEMBIABYXYPaBHECHUN,BKOTOPBIXOIHOYD

e- paB- aBHEHUE

HHUH HEHUHNCABYMSIIIEPEMEHHBI | HESBISACTCAIINHEHHBIM.
19051041

(144) e€ peuieHue. Pemnienue HUcnoab3oBarh
CUCTEM . (pysKIMOHaIBHO-TpaduIeCcKre
ABYXYpPaBHEHUI,0THONU3K npen-
OTO- CTaBJICHUS IS .

PelIeHUAUUCCIIENOBAHUAYDPABHEHUN U
PBIXIIMHEHUHOEC,aJIpyTroe— | CHCTEM.
BTO-
pOMICTEIIECHHU. gHaJII/BI/IpOBaTI)TeKCTBISaIla'—I,peIIIaTbI/IXElJ'IFe
paunue-
1 papugeckas CKHMCIIOCOOOM: NMePexXoauThOTCIOBECHON
uHTEepnpera | GpopMysu-
s
CHUCTEMBI YypaBHCHUHN C POBKHNYyCIIOBUA3aJaYHKAITecOpanIeCKONMO
ABY M1 JCIIUIY-
IIEPEMEHHBIMU. TEMCOCTABJIEHUS CHUCTEMbIYPaBHECHMUIA;
pPelaTbCoCTaB-
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Pemienue
TEeKCTOBBIX3aJa4 ajire-
OpandecKuMCIIOCOO0OM

JIECHHYIOCUCTEMYYpPABHEHU; HHTEPNIPETHPOB

aTbpe-3yJbTarT.
3HAKOMUTBCACHCTOPH eI pa3BUTHSIMATEMATH
KU

YpaBHeHus YHucnoBblEeHEpPABEHCTBA YuraTh,3allMCHIBATH,IOHUMATh, UHTEPIIPET
HHEPABEHCTB WUXCBOMCTBA. HPOBATHHEPABEHCTBA;UCIIOIb30BaTHCUMBOJI
a.Hepasencr JIuHelHbIE HEPABEHCTBA | HMKYUTEPMHUHOJIOIHIO. BHIIOIHITHIIPEOOPas3
Ba(164) C OBaHUSIHEPABCHCTB,MCH0JIb30BAThLIISIIIPEO0
OIHOMUIIEPEMEHHOUUUXP Pa30BaHUSICBONICTBAYUCIIOBBIXHEPABEHCTB.
CILICHUE. PacnozHaBaThJIMHEHHBIEUKBAIPATHBICHE
CucreMbl JIMHENHBIX paBeHcTBa. PemiarbJInHENHBICHEPABEHCTBA
HEPABEHCTBCOHOMUIIEPE ,CUCTEMBUIMHENHBIXHEPABEHCTB,CUCTEMbBIH
MGHHOI‘/JII/II/IXpeH_Ie-HI/Ie. €PaBCHCTB,BKJIIOYAaIOIIMXKBA-
KBa,[[paTHBIG I[paTHOCHepaBCHCTBO,I/IpeLHaTBI/IX;Oﬁcy)K)I
HEpaAaBEHCTBA U ATBIIOJNIY-YCHHBICPCIIICHM .
HMXpEIIeHHE. N300paxkaTh pelieHne HEPABEHCTBA U
Fpa(i)nquKa;[HHTepHpeT CUCTCMbI HCPA-BCHCTB HAa YHCJIOBOU
AlMSTHEPABCHCTBUCHCTE OpsIMOM, 3aHMChIBATH PEIICHUE
MHepa- CIIOMOIIBKYCUMBOJIOB.
BEHCTBCABYMsiiepeMeHH | P elIaThKBaJPaTHBICHEPABCHCTBA,UCIIONb3
BIMH ysarpaduyue-cKkuenpeacTaBICHUsI.
S OcBanBaTbUNIPUMEHATHHEPABECHCTBANIPUP
CIICHUUPA3JINYHBIX 33/1a4, B TOM YHCJIC
MPaAKTUKO-OPHUECHTUPO-BAHHBIX
DyHKIUH KBanparuunas PacnosHaBaTh BUbI H3ydaeMbIX (QYHKIIHIL;
(164) byHKUIM, WLJIIOCTPHU-POBATH CXeMATHYECKH,
e€rpaduku | 00BSICHATH PACIIOIOKEHUE

cBoticTBa.llapabona, ko
OpAWHATHIBEPILHHBIIIAP
a00-J1BI, OCh
CUMMETPHUH
napabosibl. CTeneHHbIE
¢dyHKIIMHCHATY-
paJIbHBIMHUTIOKA3aTeIsIM
n2u3,uxrpadpuKuuCBOU
CTBA.
I'paduku
byHKIIMN:
Y=KX,
y=kxtb, y==, y=ax?,

y=ax3y=  Xxy= x|

HAKOOPAWUHATHOUTLIIOCKOCTH Tpa)UKOB
byHurIIHA
Bnng(:y:kx,y:kx+b,y:K,y:axz,y:ax3,
y =

X,Y=|X|B3aBUCUMOCTHOT3HAYECHUUKOI (]
(bu-IMeHTOB; OMUCHIBATHUXCBOMCTRA.
PacnoznaBaTbKBagpaTUUHYIO(YHKIIUIO
nodopmyse. llpuBoauTHNIPUMeEPBIKBAAPATH
YHBIX 3aBUCUMOCTEN
U3peaTbHOMKU3HU, PU3UKH,TCOMETPHH.
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BpIsABJAATH 1 000011aTH OCOOCHHOCTH
rpaguka KBajpa-
TUYHOHBYHKIUNY=ax>+bx+c.

CTpouTh U M300paKaTh CXeMATHYECKH
rpaduku KBagpa-

TUYHBIX ) YHKIIUN,3aTaHHBIX () OPMYITIaMUBU
nay= ax?,y=ax?+q,y=a(x+p)?,y=ax?+bx+c.
AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA
W3YYCHHBIXYHKIIUH 1T UX TIOCTPOCHHUS, B
TOM YHCJIE C TOMOIILIOIU(PPOBBIXPECYPCOB

YucaoBbienoc
Je-
JI0BATEJLHOCT
u(154)

ITonAaTHEYHCIOBOUIIOCIIE
J10Ba-TEJIbHOCTH.
3agaHuernocie/10BaTelb
HOCTHUPEKYyppEHTHOMU(POP
MynonudopmyIonn-
royJjieHa.
Apudmernueckasureom
eTpu-
qeckasanporpeccuu.@op
MYJIbIN-
rouajgeHaapmu(pMeTHIECKO
HUUTeOMETPUUECKOUTIPOT
peccuil,CyMMBITIEPBBIXN
4JIEHOB.
HN3o6pakeHueusieHoBap
ugpme-
THYECKOMNTEOMETPHUYEC
KOUITPOIrpECCUUTOUYKAMHU
HaKoop-
JTUHAaTHOUIIIIOCKOCTH.
JIMHEeNHBIMUDKCIIOHEHIT

Hallb-HBIUPOCT.
CJI105KHBICTPOLICHTHI

OcBanBaTbUNPUMEHATBUHICKCHBIEO003HA
YEeHUS,CTPOUTH pedeBble BbICKA3bIBAHUS C
HCITOJIb30BAHUEMTEPMUHOJIOTUU,CBSI3aHHOWC
MMOHSTUEMITOCIIEOBATEIIb-HOCTH.
AHaau3upoBaTbGopMyiry N-TO YieHa
MOCJIeJOBATEIb-HOCTU UJIH PEKYPPESHTHYIO
bopmyny M BBIYMCIATH
YJICHBITIOCIICIOBATEIIbHOCTEN,3a JTaHHBIXAT
uMudopMyIamMu.
YcTaHaBIMBAaTh3aKOHOMEPHOCTHB
ITOCTPOCHHUH TIOCIIe-/I0BATEIHbHOCTH, €CITH
BBIIIMCAHBI IEPBBIE HECKOJIBKO €E€YJICHOB.
Pacno3naBaTbapupmMeTHUECKYIOUTEOMET
PHUYECKYIOMIPOrpecCUNIpPUpPa3HbIXCITIOCO0a
X3aJIaHUs.

Pemarsh 3a7a4u ¢ UCTIONIB30BAaHUEM
(popmyn N-ro unenaapupMeTUIECKON U
reOMETPUYECKON MPOrpeECCU, CyM-
MBITIEPBBIXNWICHOB.

HN300paxkaTh YJICHBI NOCIEA0BATEIBHOCTH
TOYKaMH HAaKOOPIHUHATHOWUIIIIOCKOCTH.
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PaccmaTpuBaTh NpuMepbI NPOLECCOB U
SIBJICHMI U3 pe-aJIbHOM KU3HH,
WJUTIOCTPUPYIOIINE U3MEHEHHE B apru(-
METHYECKOI MPOrpeccuu, B
reOMETPUUYECKON IPOIrpec-CUU;
n300pakaTb COOTBETCTBYIOIIIUE
3aBUCUMOCTHU Ipa-QpUyecKu.

Pemiarsb 3aga4m, CBA3aHHBIC C
YHCJIOBBIMHU TOCJIEAOBA-
TEJIbHOCTSIMU,BTOMYHCIIE3aJauUU3PEATBHO
MYKM3HUC UCTIOIb30BaHHUEM U (PPOBBIX
TEXHOJIOTUN (PJIEKTPOH-

HBIXTAaOIUIL, TPaUISCKOT OKAJIBKYJIITOPpAu
T.II.).

Pemarsp 3a1a4n Ha CII0KHBIE IPOLICHTHI, B
TOM
4quciie3aJauyuu3pearbHONIPaKTUKHU(CHUCTIO

JIb30BAaHUEMKAJIBKYJIATOPA).
3HaKOMUTBCCUCTOPHENpPa3BUTHSIMATEMATU
KU

IToBTOpPEHUE,0
0001eHne,cuc
TeMaTH3aIHUA3

HaHmii!
(18u4)

Yucjaa 1 BbIYUCJIECHUs
(3anuce,cpaBHEHUE,
NENUCTBUS C NEUCTBU-
TEJIBHBIMH YHUCIIAMH,
YU CJIIOBASITIPSMAST; ITPOIT
€HTBbI,OTHOIIE-HHS,
OPOTOPIIUH;
OKpYTJICHHUE,TPUOIIMKE
HHE,0lICHKa;pelle-Hue
TEKCTOBBIX 3a1a4
apugpme-
THYECKUMCITIOCOOOM)

OnepupoBaTbNOHITUAMM :MHOXKECTBO,ITO]]
MHOECTBO,0TNEepaii HaJ MHOKECTBaAMHU;
HCNO0JIb30BaTh rpadude-
CKOEIPEeCTaBICHUEMHOXKECTBIISIONTMCAaHU
sipealib-HbIX MPOILIECCOB U SIBIICHUU, IPU
pelieHuu 3aaa4d u3 apy-
TUXy4eOHBIXIIPEAMETOB.
AKTYyaJIM3UPOBATHTEPMUHOIOTHIOMOCHOBH
bleaei-

CTBUA,CBSA3aHHbIECUYNCIAMU  HATYPAIIBHOE
YHCII0,ITPOCTOCUCOCTAaBHOCUHCIIA, IEITUMOCTD
HATyPaJIbHBIXYHUCEI, TPU3HAKUICITUMOCTH, 1€
JIO€ YHCIIO,
MOIYJIbYHCIa,00bLIKHOBEHHASTUICCSITUIHAS T
pobu, cranmaprt-

HBIMBUAYHCIA, apU(PMETHUECCKUHKBAAPATHBI
WKOPEHB.

131ech mpeacTaBieHbl 3IIEMEHTHI COEpKaHUs Kypca,
U3ydaBlInecs B 5—=8 Kjac-cax U TpeOyrole NOBTOPEHMUS,
00600111eHUs U cuctematuzanuu. OopaniaTbCsi KITOMY
MaTepHually MOKHO B BHJ€ aKIICHTA Ha 3aBEpIIAIOIIEM dTalle
U3yYECHHUSIKypca 9 Kjlacca M paclpenessiTh Mo

COOTBETCTBYIOIIMM TEMAaTUYECKUM pa3-
aeaM,n3yJaeMbIMBTECUEHHUCYIEOHOTOT0/1a.
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3aea(TeMbl) OcHoBHOeco1ep:KaHue OCHOBHBIEBHABI JeITEJIbHOCTH
K;fpca(qnc.noqaco o0y4yaommuxcs
B

BbInoJHATH 1eiicTBHS, CPABHUBATH U
YHOPSAA0YUBATHYNCIIA, TPEACTABIISIThUUCIAH
aKOOPAMHATHOUIIPAMOMN,OKPYIJISITh YUCIIA;
BBINOJIHATH NPUKUAKY U OLEHKY pe-
3yJIbTaTaBbIYUCICHUM.

Pemiate TeKCTOBLIC 321291
apudmerrnueckum criocooom.Pernarsn
NpaKTHYECKHUe 3a1a4M, COJICpKaINE

MPOLICH-
ThI,J10JIN,9aCTH,BBIPA’KAIOIINE3aBUCUMOCT
U: CKO-POCTb— BpPEMsI — PACCTOSIHUE,
NeHa — KOJHUYe-CTBO—

CTOMMOCTB,00bEMPabOTHI—BpPEMSI—IIPO-
U3BOJAMUTEIILHOCTHTPYAA.

Pa30upare peasibHble )KU3HEHHBIC
CUTYyalUH, (pOPMYJIH-POBATH UX Ha SI3bIKE
MaTeMaTHUKHU, HAXOAUTh

pelieHre, IpuMeHs st MaTeMaTU4eCKU
annapar, MHTepInpeTHPo-BaATbPE3YyJIbTaT

AnredpanveckueBbIpake
Husi(ipeobpazoBaHueanT
eOpaunye-
CKHXBBIPAKEHHU I, JOITYCT
MMBIC3HAYCHHU )

OnepupoBarb NOHATUIMM: CTENECHb C
IIeJIBIM ITOKa3aTe-
neM,apuMeTHICCKUHKBAIPATHBINKOPECHB,
MHOTO-

4jIeH,aJireopandeckasigpoOb, TOXKISCTBO.
BBIIIOJIHATHL OCHOBHLIE AEHCTBUAL.
BBITIOJTHSTH PAcUYETHINO opMyiam,
npeoOpa3oBhIBATh eNbIe, IPOOHO-paIU-
OHaJIbHBIE BBIPAYKEHUSI U BBIPAKECHUS C
KOPHSIMM, p€a-JIN30BbIBATHPA3II0KEHUE
MHOTOWJICHAa Ha MHOMXWTEIN,B TOM YHCIIE
C MCnoJib30BaHuEM (HOpMYyJT pa3HOCTU KBa-
ApaToB M KBaJpara CyMMbI U Pa3HOCTH;
HaXOAUTh NO-IIyCTUMbIE 3HAYECHUS
MepEeMEHHBIX JIJIsI TPOOHO-paImo-
HaAJIbHBIXBBIPAKCHUU,KOPHE.
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MoaeaupoBaThCIOMOIIbIO(POpMYyJIpeaTbHbIC
MPOLIeC-ChIUSIBJICHUSI

DyHKUUU(TTOCTPOCHHUE, OnepupoBarb NOHATUIAMMU . PYHKIIUS,
CBOM-CTBAa U3YUYEHHBIX rpaduk GyHK-IIUH, HYJIU QYHKIIUU,
¢bynkumii; rpa- OPOMEXKYTKH

(uueckoepenienue 3HAKOIMOCTOSTHCTBA, TIPOMEXYTKH
YPAaBHEHUNHNUXCUCTEM ) BO3pacTaHus, yObIBaHUSI, HAauOOIbIIIee

WHaUMEHbIIIee3HAYCHUSI(DYHKITHH.
AHAJIU3UPOBATH,CPABHUBATH,00CYKI1aATHCBO
HCTBaDyHKIIMH,CTPOUTHUXTPAPHUKH.
OnepupoBATHNOHATUAMHM  IIPSIMASITPOTOPI]
HOHAaJIb-
HOCTb,00paTHASIIPONOPIIMOHAIBHOCTb,JTUH
eiiHasgpyHKIUS, KBaJIpaTUUYHAAPyHKIUS, 1A
pabGouna,rurep-o6oJa.
Hcnmouib3oBaTbrpa@uku 1Jist
ONpeJIeJICHUsI CBOMCTB,IPOLIECCOB U
3aBUCUMOCTEM, IJIs1 pELICHUS 3a7a4 U3
ApYy-TUX YyUeOHBIX NPEAMETOB U pPeaJIbHOU
KU3HHU; MOJI€JIN-POBATh C TIOMOIIBIO
rpadUKOB peaibHbIC MPOIESCCHI USBIICHHUSI.
Beipaxars(popmy1aMU3aBUCUMOCTH
MEXKY BEJIMUU-HaMU

IIpu pazpaboTke pabodeil mporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUHU JOJDKHBI OBITH
YYTE€HBbI BO3MOK-HOCTH UCHOJI30BAHUsI JIEKTPOHHBIX (LIU(POBBIX) 00pa3zoBaTeIbHBIX
pECYpPCOB, SIBIISIOLIUXCSA Y4€OHO-METO-
IM4ecKMMHUMaTeprualaMu(MyIbTUMETUHHBICTPOTrPaMMBbl,3J1€KTPOHHbICY Y€OHUKMN3aJauHUKHU, 3]
€K-TPOHHbIE OMOINOTEKH, BUPTYaJIbHBIE JIA0OPAaTOPUH, UTPOBBIE IPOTPAMMBI, KOJIJIEKIIUHU
U} poBBIX 00pa30-BaTEIbHBIX PECYPCOB), HCIIOIb3YEMBIMU JJIs1 OOYyUYE€HUSI ¥ BOCIIUTAHUS
pa3IMYHbBIX TPy MOJIB30BaTEJIEH,IPE/ICTaBJIEHHBIMHU B 3JIEKTPOHHOM (LIM(POBOM) BUIE U
peann3yromMUMU IUJAKTHYECKUE BO3MOKHOCTHU

HUKT,conepkaHUEKOTOPBIXCOOTBETCTBYET3aKOHOAATEIHCTBY0000pa30BaHUU.
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ITPUMEPHAAPABOYAAIIPOI' PAMMA
YYEBHOT'OKYPCA«'EOMETPUS». 7-9KJTACCBI

HEJMU3YYEHUAYYEBHOI'OKYPCA

«MareMaTuKyy>Ke3aTeMy4YUTbHAa 10, 9TOOHAYMBIOPSIOKIIPUBOIUT ,—
nucajBeIMKUupycckuiydyeHbiiMuxamnBacuibe-
BudJloMmoHOCOB.MIBATOMCOCTONUTOTHAU3ABY X1ICII€HOOYUYEHUSIT€OMETPUUKAKCOCTaBHOWYACT
UMATEeMaTUKHUBIIKOJIC. DTONUIIECIINCOOTBETCTBY ET/I0KA3aTCIbHASITMHUSIIPENIOJaBaHUSITEOMET
puun.CrenysmnpeacraBiieHHOWpadoueHnporpaMmMe, HaunHasICCEIbMOTOKJIACCaHAYPOKAXT€OMET
PUHOOYYAFOIITHUCSY YU TCSTTPOBOTUTHIIO -
Ka3aTeIbHBICPACCYKIACHUS,CTPOUTHIOTHYECKUECYMO3aKITIOYEHUS, JOKa3bIBAThUCTUHHBICY TBE
PXKIAECHUSIMCTPOUTHKOHTPIPUMEPBIKIOKHBIM, IPOBOAUTHPACCY K IACHUSIKOTIPOTUBHOTO»,0T
JINY9aThCBONWCTBAOTIIPU3HAKOB,(pOPMYITUPOBATHOOPATHRICY TBEPIKICHUS. Y YCHUK,OBIJIa IS BIITH A
HCKYCCTBOMPACCYK/IaTh,0yICTIIPUMEHSIThETOMBOKpYKaromeikn3au. Kaknucanreomerpurieia
rorUrope®enoposudu Llapbirut, «JroabMU, TOHUMAIOMIMMHU, YTO TaKOE J0-

Ka3aTeIbCTBO, TPYHOUIAXKEHEBO3MOXHOMAHUITYJIUPOBATH» . IBATOMCOCTOUTBA>KHOECBOCITUTAT
€JIbHOE3HAUYCHUEU3YYCHUsITeOME-
TPUU,IPUCYIIIEEUMEHHOOTEYECTBEHHOMaTeMaTHYEeCKOIIIKOJIe. BMmecTe cTeMaBTOpbI
OPOTPaAMMBITIPEIOCTEPETAIOTY YU TSIISIOTU3IUIITHET0(popMaTn3Ma,0COOCHHOBOTHOIIICHUMHAY
anmnocHoBa-Hulreomerpun.@paniry3ckuiitmarematukKan/[befOHHETIOATO-
MYIIOBOJIyBbICKa3ajicATaK: « HToKkacaeTCs e TMKaTHOMIPOOJIEMbIBBEACHUSI KAKCHOM» , TOMHEKa
JKETCS, YTOHAICPBBIXITOPAXHY K-
HOBOOOMIEN30eTaTbIIPOU3HOCUTHCAMOITOCIOBO.CAPYTrOMKECTOPOHBI, HECIELYETYyTyCKaTh
HHOJTHOWBO3MO>KHOCTHIaBATHITPUMEPHUIOTHYCCKUX3AKITFOUCHHU I, KOTOPBICKY 1aBOOJIBITICH
Me-pe,YeMUICTaKCUOM, IBJISTIOTCIUCTUHHBIMHUHUEANHCTBEHHBIMHU
JABUTATEISIMUMATEMaTHYE€CKOTOMBIIIIJICHUS .

BTopoii nnenbro n3y4eHusi TEOMETPHUH SIBISIETCS MCITOJIb30BaHHUEEeE KaK MHCTPYMEHTA
IPpHU PEIIEHUH KaK MaTeMaTUYECKUX, TaK UITPAKTUUYECCKUX 3a]a4, BCTPECUAIOIIHUXCS B
peanbHOM XU3HNU. OKOH-YUBIIUN KypPC T€OMETPHUU HIKOJIBHUK JOJDKEH OBITH B
COCTOSTHUHOTIPEACITUTh TCOMETPHUISCKYI0 (QUTYPY, OITHMCATh CIIOBAMH JAHHBIMYSPTEK HUITH
PHUCYHOK, HAWTH TUIOIAAb 3€MEJIbHOTO Y4acTKa, pac-CuuTaTh HEOOXOAUMYIO JIJTUHY
ONITOBOJIOKOHHOTO Ka0eJIsl MTH Tpe-
OyeMbiepa3zMephIrapakajisiaBTOMOOUIISL. DTOMYCOOTBETCTBY € TBTOPAS, BBIYNCIIUTEIIbHASIITA
HUSBU3YUYCHUUTE€OMETPUHUBILIKOJIE. J[aHHasimpaKkTUYEeCKasIIIMHUSISABIISIETCSIHEMEHEEBAKHOM,
yem
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nepsas. Emé [InaTon npeanuceiBai, 4ToObl «rpaxkaane IIpekpac-HOro ropoja HU B KOEM
clIydyae HE OCTaBJISLIIM T€OMETPHUIO, B€b HEe-MaJIOBaXKHO Jake NOoO0OYHOe €€ NpUMEHEeHUE — B
BOCHHOM Ji€JI€ 1a,BOPOUYEM, U BO BCEX HayKaxX — JJIsI JIYUIIEro UX YCBOCHMUSI: Mbl BE€Ib3HAEM,
Kakast OECKOHEYHAasl pa3HHUIla CYNIECTBYET MEXK/Ty YSIIOBEKOMITPUYIACTHBIM K T€OMETPUH U
HETIPUYACTHBIMY». JIJ1s1 TOT0 yUHUTEIIOPEKOMEHAYETCsl MOoA0MpaTh 3aJlaui MPAKTUUECKOTO
XapakTepa JIspaccMaTpUBaeMbIX TEM, YUUTh J€TE€H CTPOUTh MATEMATUUYECKUE MO-J1EJIU
peaJIbHBIX )KU3HEHHBIX CUTyallul, IIPOBOJIUTH BBIYUCIECHUS UOLICHUBATh aJICKBaTHOCTh
MOJYYEHHOr O pe3yJibraTta. KpaiilHe Ba)KHONIOAYEPKUBATh CBSI3U T'€OMETPUM C APYTUMU
mpeaMeTaMu, MOTUBH-POBATh UCHOJIL30BAaTh OIPE/ICIICHUs] TEOMETPUUECKUX (PUTYDP U MO-
HATUH, J€EMOHCTPUPOBATH NPUMEHEHHE NOJYYCHHBIX YMEHUN B PU-3UKE U TEXHUKE. DTH
CBsI3U HauOoJsiee IpKo BUAHBI B TeMax «Bek-

TOpBD,« TpUTrOHOMETpUYIECKHUECOOTHOMICHU ,«MeTonkoopaunnat»u«Teopemalludaropa.

B 3akmnrouenue couuiéMcs Ha BEJIMKOro MareMaTtuka u actponomalloranna Kensepa, 4ToOb1
elé pa3 NOAYEPKHYTh U METAIIPEAMET-HOE, U BOCIIUTATEIIbLHOE 3HAYEHUE T'€OMETPHUU:
“Geometria una
etaeternaestinmenteDeirefulgens:cuiusconsortiumhominibustributumintercausasest,curhomosi

timagoDei”?.

MECTOVYUYEBHOI'OKYPCABYYEBHOMITJIAHE

CornacHo yueOHOMY TUTaHy B 7—9 Kitaccax n3ydaercs: yaeOHbIHKypc «I'eomeTpusi»,
KOTOPBIil BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3-
nenbicoaeprkanusi:«l'eomeTpuueckuepuUrypbIMuxcBONCTBaY,

«/3MepeHune reoMeTpuYecKuX BEJIMYUH», a TaKKe «JlekapTOBBIKOOPIMHATHI HA
IJIOCKOCTH», «BekTopr», «/IBukenuns riockoctu»u«lIpeodpazoBaHusamo1o0usn).

Yu4eOHbIN U1aH NpelyCMaTPUBACT U3yUYEHUE T€OMETPHUHN Ha 0a30-BOM YPOBHE, UCXOMS U3 HE

MeHee 68 yueOHBIX 4acOB B yUeOHOMI'OLY,BCero3aTpurogaodydceuusi—HemMmeHnee2(044acosB.

lreOMeTpI/IH cAHMHa U B€CYHAa, OHa omnucraer B boxeem AyXe. Hama OpHU-9aCTHOCTB K HEeH
CJIYy>KUT OJJHUM U3 OCHOBAHHUH, MO KOTOPBIM YEJIOBEKIOJI’)KEH OBbITh 00pa3zoM boxbsum
(http://www.astro-cabinet.ru/library/Kepler/Tab_1.htm)
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COEP)XAHUE YYEBHOI'OKYPCA(ITIO TOHJAMOBYYEHU )
7 KJacc

HauansHablennoHATHUATeOMETpUU. TOUKa, IpsAMas,0OTPE30K,JIyd. Yroia.Buasryrios. Bepruka
JIbHBICUCMEXHBICYTJIBL. buccekTpu-ca yria. JlJomanas, MHoroyronsHuk. IlapannenbHocTs U
NEePHEeHANU-KYJIAPHOCTBIPSAMBIX.

CummeTpuuHbiehUTrypbl. OCHOBHBIECBOMCTBAOCEBOMCHUMME-
Tpuu.llpruMepbrICHMMETPUNBOKPY X KAIOILIEMMHUPE.

OCHOBHBIE IIOCTPOEHHS C IIOMOILBIO IUPKYJISA U

muHeliku. TpeyroasHuk. BeicoTa,Me1nana,0ucceKTpuca, M XCBOMCTBA.

PaBHOOeApeHHBIN 1 PABHOCTOPOHHHUU TpeyroiabHUKH. HepaBeHCTBOTPEYTrOJIbHUKA.

CaBoiicTBa U IpU3HAKH PaBHOOEIPEHHOTO TpeyrojabHuka. [1pu-
3HAKUPABEHCTBATPEYTrOJIBHUKOB.

CBoiicTBa U IIPU3HAKU ITapaJUICIbHBIX NpsiMbIX. CymMma
YIJIOBTPEYTrOJIbHUKa. BHEIIHUMEeyTrIIBITpEyrOJIbHUKA.

IIpsimoyronbHBINTPpEYTroabHUK.CBOMCTBOMENUAHBIIIPSIMO-

YI'OJIBHOTOTPEYTOJIBHUKA, IPOBEAEHHOUKTUIIOTEHY3€. I [pu3HakupaBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJibHUKOB. [IpsiMOYyTOJIbHBIN TpEe-yroJdbHUKCYTIIOMB30°.

HepaBeHncTBa B reOMEeTpHUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPA-BEHCTBO O JJIMHE
JIOMaHOM, Teopema O OOJIbIIEM yTIJi€ U
OoublIeicTOpOHETPEYroJbHUKA. I leprieH AuKyIsipuHaKJIOHHAas.

I'eomeTpuueckoe mecTto Touek. buccekrpuca yria u
CEepEANHHBINIIEPIICHANKYISIPKOTPE3KYKAKI€OMETPUIECKUEMECTATOUECK.

OKpY>XKHOCTBUKPYT,XOpJauuaMeTp,nXxcBoicTBa. B3anMHOEepacooKeHueOKpY KHOCTHU
unpsimoii.KacarenpHasnceKkymasikOKpy>XKHOCTH.OKpy>KHOCTb,BIIMCaHHAasAByroj.Bnucanna
SIMOIIN-CAHHASIOKPYKHOCTUTPEYT OJIbHUKA.

8 kiacc

YHetplpEXyrosnbHUKU. [lapasuienorpaMmm, ero npu3Haku U CBOM-cTBa. HacTHbIE ciiydau
napajjieJorpaMmmoB (IPsIMOYTOJIbHUK, POMO,KBaJpaT), UX NPU3HAKHU U CBOMCTBa. Tpanenus,
paBHOOOKas Tpa-tienus,e€cBolicTBauripu3dHaku.l I[pssmMoyrogsHasiTpanenusi.

Meton yasBoeHuss MenuaHbl. lleHTpanbHas

cummMmetpus. TeopemadanecanreopeMaoponOpLIMOHAIBHBIXOTPE3KaX.

CpenHue JTMHUU TPEyrojbHUKA U Tpaneuuu. LleHTp Macc Tpeyroyib-HUKA.

I[Tomobue TpeyroabHUKOB, KOdhPUuineHT 1mo1oous. IIpusHaku 1mo-a100ust TpEyrojJbHUKOB.

I[Ipumenenue nogoOuUs TIpU pELICHUH NpaK-THYECKHUX3a1a4.
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CaoiicTBa miomaaeit reomeTpuieckux Guryp. @opmysibl JIIATIIONIAAN TPEYTOJIbHUKA,
napasuiesorpamMmma, pomoa u tpanenuu. OTHONICHUSTIOMIaASHITOTOOHBIX PUTYP.

Brruucnenue miomanaei TpeyroJbHUKOB U MHOTOYTOJILHUKOB HakJjieTyaToiioymare.

Teopema ITudaropa. [lpumenenne reopemsl [Tudaropa mpu pe-
HICHUHUITPAKTHYECKHUX3aaay.

CuHyc, KOCHUHYC, TAaHI'€HC OCTPOTO yrJjia IpsIMOYTOJILHOTO TpEy-
rojbHUKa.OCHOBHOETPUTOHOMETPUUECKOETOXKAECTBO. TpUronome-
TpudeckneyHknnyriaioss30°,45°u60°.

Brnucannble U HeHTpaJdbHbBIC YIJIbL, YTOJI MEXAY KacaTeJIbHOW UXOpAOH. YTIIbl MEXKIY
XOpJJlaMU U ceKymuMu. Brincanubie u onu-

CaHHBICUETHIPEXYTOIBHUKU. B3anuMHOEepacnoioxXeHueaAByXokpyxHocreii. Kacanue
OKpy>kHOcTel. O01Irue KacaTeJbHbIC K JIBYMOKPYXHOCTSIM.

9KkJtacc

Cunyc, KocuHyc, TaHresc yrioB oT 0 1o 180°. OcHOBHOE TpUTO-
HOMETPHUUYECKOETOXKAECTBO.DPOPMYIIBIITPUBEAECHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHMHYCOB U TEOpEMA CUHY -
coB.PemennenpakTnyecKkux3a1aucrucioib30BaHUEMTEOPEMBIKOCHUHY COBUTEOPEMBICUHYCOB.

ITpeoOpazoBanue mooomst. [1o100Me COOTBETCTBEHHBIX JIEMEH-TOB.

Teopema o mpousBeneHNN OTPE3KOB XOPd, TEOPEMBI O IIPOU3BEIC-
HUHOTPE3KOBCEKYIIIUX, TEOPEMAOKBA/IpaTeKacaTEIbHOM.

Bekrop, nimmHa (MOayJib) BEKTOpa, COHAIIPaBIE€HHBIE BEKTOPHI, IIPOTUBONOJIOXKHO
HaIllpaBJICHHbBIE BEKTOPHI, KOJUINMHEAPHOCTH BEK-
TOPOB,PAaBEHCTBOBEKTOPOB,0N€paliluuHaABEKTOpaMu.Pa3noxke-Hue BeKTopa o 1ByM
HEeKoJUIMHeapHbIM BekTopaMm. KoopannareiBekTopa. CKalsipHOE ITPOU3BEJACHUE BEKTOPOB,
OPHUMEHEHHE JUISTHAXO0KIACHU S IJIMHUYTJIOB.

JlekapTOBbl KOOPAWHATHI HA INIOCKOCTH. Y paBHEHUSI NIPSIMOIl HOKPY>KHOCTH B
KOOpAMHAaTax, [IepecedeHne OKPYKHOCTEN U Npsi-
MBIX.MEeTONKOOpAMHATHETONPUMEHEHHE.

ITpaBUIIBHBIEMHOTIOYTOJIBHUKM. J[JIMHAOKpY)KHOCTH.] panycHasu paguanHasl Mepa yriia,
BBIYMCJICHUE JUIMH OyT OKpy>kHocTeu.Ilmomaneskpyra,ceKropa,cerMmeHTa.

JBHMKEHUSITIIIOCKOCTUHBHY TPEHHUECUMMETPUU PUTYP(2II€MEHTAapHBIE NPE/ICTABICHUS ).
ITapannensHsblil iepeHoc. 11oBo-poT.

73



IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA PABOYEM ITPOI'PAMMBI KYPCA (TIO
I'OJAM OBYYEHMUA)

OcBoenue yueOHoro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTOOOIIIETO OOpa3oBaHUs
JIOJDKHO OOecIieynBaTh JTOCTUKECHHUE CIEeaYIO-
MUXITPCIAMECTHBIXO 6p A30BAaTCIIBHBIXPC3YyJIbTAaTOB!

Txiacc

6Pacno3HaBaTh H3yUYCHHBIC T€OMETPUUYECKHUE (PUTYPHI, OTIPEACIIATEUX B3aUMHOC
pacnoyiokeHue, n300pakaTh reOMETpHUSCKUE (PU-TYPbhI; BRINOJHSITH YEPTEIKHU 10 YCIIOBUIO
3anauyd. MI3MepsTh TU-HEWHBIEC U YIJIOBbIE BEJIMUYMHBI. Pemares 3a/1auu Ha
BBIYHCJICHUECJIMHOTPE3KOBUBEIIMYUHYTIIOB.

6 Jlenath rpyOyIO ONEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MIPEAME-TOB B pCaATbHOM KU3HH,
pa3MepoB NPUPOIHBIX OOBEKTOB. Pa3-1nyarbpazMephIdTUX00BEKTOBIOIIOPSAKYBETUIUHEIL.

6CTpOUTHUCPTEIKUKICOMETPUICCKIM3aIadaM.

6 ITonb30oBaThCs MPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb-30BaTh MPU3HAKUA U
CBOMCTBa paBHOOCAPEHHBIX TPEYTOJILHUKOBIPHUPECIICHUN3adaY.

6 IIpoBOAUTH JIOTHYECKHUE PACCYKJICHHS C UCIIOJIB30BAHUEM I'€OME-TPHUYCCKUXTCOPEM.

6 ITonp3oBaThbCMPU3HAKAMHUPABEHCTBANIPSIMOYTOJIbHBIXTPEY -
rOJIbHUKOB,CBOMCTBOMMEINAHBI, IPOBEAEHHONKINIOTEHY3€NPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIECHUHN I'€OMETPUYECKHUX 3a-Aa4.

6 OnpenensaTh NapauIeIIbHOCTD MPSIMBIX C TOMOIIBIO YTJIOB, KOTO-
prleoOpazyeTcHUMHUCeKYIIas. OnpenensaTbIapaiieIbHOCTBIIPSIMBIX C TIOMOIIBIO PAaBEHCTBA
PAacCTOsIHUM OT TOYEK OOHOM MPSI-MONAOTOYEKAPYTOUITPSIMOU.

6Pemmare3aiaunHakiieTd9aToioymare.

6 IIpoBOAUTHBBIYHCICHUSINHAXOUTHYHNCIIOBEICHOYKBECHHBIC3HAUCHHUSI YTJIOB B
T€OMETPUUYECKUX 3ajladax C
UCIIOJIb30BAHUEMCYMMBIYTJIOBTPEYTOJIbHUKOBUMHOT OYTOJIBHUKOB,CBOMCTBYTJIOB,00pa30BaH
HBIXIIPUIICPECCYECHNNIBYXIapaJUISIIbHBIXIIPSIMBIX CEKyIIel. Pentate npakTudyeckyue 3agauu
Ha HaXO0XJI€-HUEYTJIOB.

6 Biazers MOHATHEM T€OMETPUIECKOTO MECTa TOYCK. Y METh OIpe-ACsITh OMCCEKTPHUCY yTia
U CEpPEAMHHBIN NEPIIEHANUKYISIP K OT-PE3KYKAKI€OMETPUYECKMEMECTATOYECK.

6 @opMyaUpOBaTh ONPEJICIICHUS OKPY>KHOCTH U KPyTa, XOPJIbl HIHaMeTpa OKPYKHOCTH,
NOJIb30BaThCSIMX CBOMCTBAMM. ¥ METh IPUMEHSITh 3TUCBOWCTBA NPUPEIICHUNU3A/1ay.
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6Bi1a1e ThIIOHSITHEMONTMCAHHONMOKOJIOTPEYTOJIbHUKAOKPY>XHO-CTH, YMETh HaXOJIUTh €€
neHTp. Ilonp3oBaTecst pakTaMu O TOM,4TO OUCCEKTPHUCHI YIJIIOB TPEYTOJIbHHUKA
IEPECEKAIOTCH B
OIHOWUTOYKE,MOTOM,4YTOCEPEANHHBICIIEPIICH IUKYJIIPBIKCTOPOHAMTPEYTOJIBHUKAIIEPECEK
arOTCSIBOOHOUTOYKE.

6 BrnaneTrs NOHSATHEM KacaTeJIbHOU K OKPY>KHOCTH, ITOJIb30BATHCATECOPEMOU O
NEePHEeHAUKYJISIPHOCTH KacaTeJIbHOU U paJuyca, IPO-BeEHHOTOKTOUYKEKACAHUSI.

6 ITosp30BaTHCAIIPOCTEHIITUMHUTEOMETPUUSCKUMHUHEPABEHCTBA -
MH,[IOHUMATbUXIIPAKTHYECKUHCMBICII.

6 [IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE TIOCTPOECHUSI C MOMOIIBIOLUPKYISIUIUHENKH.

8 kmacc

6 Pacnno3HaBaTh OCHOBHBIE€ BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEH-THI, I10JIb30BaThCS UX
CBOMCTBAaMH IPU PELICHHUH I'eOMeTpUIe-CKUX3aaad.

6 [IpuMeHsTh CBOMCTBA TOUYKHU [IEPECEUECHUS] MEIaH
TpeyrojabHUKa(LlEHTpaMacc)BpeluIeHNn3a1a4.

6 Bianets MOHSITHEM CpeJTHEH JUHUU TPEYTrOJbHUKA U TPAaNeUU,IIPUMEHSITh UX CBOICTBA
IIpu peueHny reomerpudeckux 3anad.llons3oBarecs reopemoit aneca U TEOPEMOU O
IIPONOPLHOHAIB-HBIXOTPE3KaX, IPUMEHITBUX UISIPEIICHUSIIIPAKTUYECKUX3a0aY.

6 [IpuMeHsITh NpU3HAKU OJI00US TPEYTOJIbHUKOB B PEIIEHUH I'€0-MeTpUUECKUX3a1a4.

6 ITosnp30BaThcsa Teopemoit ITudaropa s pemienus reomerpuyde-
CKUXHUIOpaKTHYecKux3aad.CTpouTbMaTeMaTUUECKYyOMO/IEJIbB NPAKTUUECKUX 3a/4a4dax,
CaMOCTOATCJIBHO ACJIaTh qeprém 1 HA-XOOUTBCOOTBCTCTBYOIINUCIJIMHBI.

6 BiiajgeTrp NOHATUSIMU CUHYcCa, KOCUHYCa U TAHI'€HCa OCTPOro yrialnpsMOyTroJbHOTO
TpeyrojibHUKa. I1071b30BaThCsl X TUMHU NOHITUS -MUUTSIpELHICHUANPAKTHUYSCKHUX3a/1a4.

6 Beruuciare (pa3anyHbIMU cioco0aMiu) IIOMAaAb TPEYTroJdbHUKA UILIOIA N
MHOTOYTOJIBHBIX (UTYP (TTOJIB3YSCh, II¢ HEOOXO0UMO,KAITBKYIISITOPOM). [IpuMeHsITh
IMOJIyYE€HHbIE YMEHMUSI B IPAKTUUE-CKUX3aadax.

6 BJ'IaI[eTI) MNOHATUAMHAU BIIMCAHHOI'O U HCHTPAJIBHOI'O YIJia, UCIIOJIb-30BaTh TCOPCMbI O
BIIMCAHHBIX yIJjlax, yIjax MeXJy XopJaMu (Ce-KyILIMMH) U yrile MeX1y KacaTeJabHOH U
XOpAOU NpH pelIeHUUTIeOMETPUIECKUX3aday.

6 BiajgeTs NOHSITHEM OMHMCAHHOTI'O YEThIPEXYTOJIbHUKA,
MIPUMEHATHCBOMCTBAONINCAHHOTOUETHIPEXYTOJIbHUKAIPpUPEIIEHNM3a1a4.
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6 [IpuMeHsITh NOJIyUYeHHbIC 3HAaHUS Ha IPAKTHUKE — CTPOUTH MaTe-MaTUYECKUE MOJEIH JJIs
3a71a4 peaJbHOM KU3HU U IPOBOJUTHCOOTBETCTBYIOIINE BBIYUCICHUS] C IPUMEHEHUEM
MOJI00USI M TPU-TOHOMETPHUHU(MOJIB3YSICh,ITIEHE00X0TMMO,KAJIBKYISITOPOM).

9 kJacc

63HaTHbTPUTOHOMETPHUUECKUE(DYHKITUNOCTPHIXYTIIOB, HAXOJUThCUXITOMOIIbIOPA3INYHBIEITIEM
SHTBIPAMOYTOJIbHOTOTPEY-TOJIbHUKA («PELIEHUE NPAMOYTOJIbHBIX TPEYTOJIBHUKOB).
Haxo-auTh (¢ TOMOIIBIO KAIBKYJISATOPA) AJIUHBI U YTIIBI 111 HeTaOIUY-HbIX3HAUCHUM.

6 Ilosp30BaThCA popMysIaMH HPUBEACHHUS U OCHOBHBIM TPUIOHO-METPHUYECKHUM TOXKJIECTBOM
JUIs1 HAXOXKI€HUsI COOTHOIIEHUIN MEXK-1y TPUTOHOMETPUYECKUMUBEIMNYNHAMU.

6 Mcronb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISt
HaXO0XXJICHUAPA3JINYHbIX3JIEMEHTOBTPEYTOJIbHUKA(KPEIIEHUETPEYTOJIbHH -
KOB»),IPUMEHAThUXIIPUPEIICHUUTCOMETPUYESCKUX3aday.

6 BianerpnoHATUIMUIIPEOOPa30BaHUAIIOI00US,COOTBETCTBEH -

HBIX3J1€MEHTOBIIOJ0OHBIX (puryp.Ilosab3oBaTbcsicBONCTBaMUIIONO0MST NPOU3BOJIBHBIX (PUTYD,
YMETh BBIYUCIISITh JJIUHBI U Ha-XOJIUTh YIJIbl Yy NOJTOOHBIX (puryp. IlpuMeHsaTs cBolicTBa
MOJI00USB NPAKTUYECKUX 3a7a4ax. ¥ MeTb IPUBOJIUTH IIPUMEPHI
MOJI0OHBIX (O UTYPBOKPYKAIOIIEMMHUPE.

6
ITonp3oBaTbCATEOPEMAMHUOIIPOU3BEAEHUNOTPE3KOBXOP1,0IPONU3BEICHUNOTPEZKOBCEKY IIUX,
OKBaJIpaTeKacaTeJIbHOM.

6 ITosp30BaThCs BEKTOpAMU, IIOHUMATh UX TEOMETPUUECKUN U (PU-3UUECKUI CMBICII,
MIPUMEHSTHh UX B PEHICHUU I€OMETPUISCKUX NPU3MIecKnX 3anad. [[puMeHsTs ckansipHoe
MIPOU3BEICHUE BEK-TOPOBIIHAX 0K ACHUSAJJIUHUYTJIOB.

6 I1onp30BaTHCIMETOIOMKOOPANHATHAILUIOCKOCTH,

NPUMEHSITHEIOBPEIICHUUTI €OMETPUYECKUXUIIPAKTUYECKUX3a0al.

6 BrnaneTbnoHsATUSIMUIIPABUIBHOIOMHOI'OYT'OJIBHUKA, IJIMHBIOKPY>KHOCTH, JJIMHBI JIyTU
OKPY>XHOCTH U paguaHHOU MEpPHI
yTIJ1a,yMETbBbIYHUCISIThILIOAABKpYyrauerouacre. I Ipumensaremno-
JIy4E€HHBICYMEHUSIBIPAKTUYECKHUX3aJadax.

6
Haxoauteocu(MINLIEHTPBI)CUMMETPUU(PUTYP,TPUMEHSI ThABH)KEHUSITUIOCKOCTUBIIPOCTEH TN
XCIIydasx.

6 [IpuMeHsITh NOJIyUeHHbIEC 3HaHUS Ha NPAKTUKE — CTPOUTH MaTe-MaTUYE€CKUE MOJEIH JJIs
3a/1a4 peaJIbHOU KU3HU U MPOBOAUTHCOOTBETCTBYIOIINE BEIYUCIEHUS C IPUMEHEHHUEM
MoJ1I00UsI U TPU-TOHOMETPHUYECKUX (PYHKIUH (TT0JIB3YSCh, IJIe HEOOXOAUMO, Kajlb-
KYJIITOPOM).
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TEMATUYECKOEIIVIAHUPOBAHMEYUYEBHOI'OKYPCA(IT

OI'OJAMOBYYEHNA)

7 xiacc (HemMeHee684)

Hasnzzﬂnepa) OcHoBHOECOTEpHKANHE OcHOBHBICBHALIIEATENDL

3aes1a(TeMbl

Kypea(uneI0uaco HOCTHOOY4YAIOIIUXCS

b)

IIpocreiimue IIpocrenmunereomerpudyecky POpMyJTHPOBATHOCHOBHBICIIOHATHUSIUOIL
€00Bb- peneie-

reoMeTpHYeCKHe | €KThl: TOYKH, HPsIMBIC, HUS.
Jydu H

¢urypbi YIJIBI, MHOTOYTI'OJIBHUK,JIOMa| Paclo3HaBaTbU3y4YE€HHbIEIT€COMETPHUYEC

_ Has. Kuepury-

MHUXCBOHCTBA. CMEXXHBICUBEPTHUKAJIBHBICY | PhLONPEaeJsTh UX B3AUMHOE
TJIBI. . pPacrHoJIoKEHUE,

HU3mepenue PaboTracnpocTeHIMMUYEPTE| BBIIOJHATH YEPTEKIIOYCIOBUIO3a1auH.
JKaMHU.

reoMeTpUuYeCKUuX | M3MepeHUEeIMHENHBIXUYTI | 11pOoBOAUMTHIIPOCTEUIINEIIOCTPOECHUSICII
OBBIX OMOIIbIO

BEJIMYMH BEJIMYUH,BBIUHUCIICHUEOTPE3| LHUPKYJISIUINHENKH.
KOBH

(144) IJIOB. HN3MepATBINHENHBIE U YTJIOBBIE

€pUMETPH IUIOIIAIb BEJIMYHUHBI I'€O-

¢uryp, co- METPUUECKUXUNPAKTUIECKUXOOBEKTO

CTAaBJICHHBIXU3ITPAMOYTOJIb
HHUKOB

B.
OnpeneasiTb«Harjia3»pasMepbipeaibH
BIXO0Ob-
€KTOB,IPOBOIUTHIPYOYIOOIICHKYHXpa3
MEPOB.
PemaTb3a/1adiHABBIYUCICHUCIITUHOTP
€3KOBHU

BEJIMYHUH YTJIOB.

Pemarp3aiauynHaB3aMHOEPACIIONOKE
HUETreo-
METPUUYECKUXPUTYP.

IpoBOAMTHKIACCU(PUKALIUIO YIITIOB,
BbLIYHUCJIATH
JIUHEWHBIENYTJIOBBICBEJINYNHBI, P OB O/
HUTBhHE-
00XO0aUMBbIEIOKA3aTENbHBIEPACCYKIACHU
s

3HAKOMUTbCIACUCTOPHENPAa3BUTHSIIEOME
TpUHU
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Ilpooonsicenue

ii?::;::;pb?) OcHOBHOECOEPIKANME OcHoBHBIEBH/IbIIEATE/Ib
K;fpca(qnc.noqaco HOCTHOOY4YAIOIIUXCS
B
Tpeyroasu IlonsiTHE O paBHBIX Pacno3HaBaTh I1apsl paBHbBIX
HKH(224) TPEyrONbHUKAXU TPEyrOJbHUKOB
IIEPBUYHBIC HaroToBbIXUepTexax(CyKa3zaHUEMIIP
OpEeJICTAaBIEHUS O paB-HbBIX U3HAKOB).
(KOHTPYPHTHBIX) (pUTypax. BriBoauTHCIIEACTBUS (PABEHCTB
TpunpusnakapaBeHCTBATP COOTBETCTBYIO-
€yrOJIbHU-KOB. LINX3JIEMEHTOB)U3PaBEHCTBTPEYTOJIbH
IIpu3Haku paBeHCTBa HUKOB.
HPSIMOYTOJIb-HBIX DopMyIHPOBATLOIIPEACIICHUA:OCTPOYT
TPeyroabHUKOB. CBOMCTBO OJIBHOT'O,TYIIOYTOJIBHOI'O,IIPSIMOYTOJIBH
Me-IHaHbl oro,paBHOOEIpEH-
OpPsIMOYT'OJIBHOT'O HOT'0,paBHOCTOPOHHETOTPEYTOJIBHUKO
TPEyTrojab-HUKA. B;OMCCeK-
PaBHOOEAPEHHBIEUPABHOCT | TPHUCHI,BLICOTHI,MEAUAHBITPEYTOJIbHUK
OpOH- a;cepe-
HHCTpeyFOHBHHKH,HpH3Ha AUHHOTOIICPIICHAUKYJIAPAOTPEC3Ka  IICP
KMHUCBOMCTBapaBHOOEIpEH HUMEeTpaTpPeyroabHUKA.
HOTOTpEy-TOJIbHUKA. PopMyJIMPOBATHCBOKWCTBA U MPU3HAKU
IIpoTUBOONBIIEHCTOPOHBITP | PABHOOE-IPEHHOIOTPEYTOJIbHUKA.
ey- CTpourbuepTeKu, pemiaTb3aJa4uCcIioM
rOJIbHUKAJIEKUTOONBIINNYT | OIIbIOHA-
on.IlpocreiilmeHepaBeHCcTB | XOKICHUSIPABHBIXTPEYTOJIbHUKOB.
aBreoMe- IIpuMeHATBIIPU3HAKUPABEHCTBAIPSIM
tpuu.HepaBeHcTBOTpeyToib | OYTOJIBHBIXTPCYTOJIbHUKOBB3a1a4ax.
nuka.HepasercrBonomanoii.| Mcnoas3oBare 1udpoBbie pecypebl
ITpsiMOYTOJIBHBIUTPEYTONbH | AJIS HCCJI€10-
UuKcyriomB30°. BaHMSICBOWCTBU3YYaeMBIXDUTYD.
[1epBBICIOHATHIOA0KA3ATE ET’.II){PEII;ICOMHTbCﬂCMCTopnenpaanTHs{reOMe
JIb-CTBaXBIr€OMETPHUH
IHapajuesnbHble ITapannenbHbIE TPSIMBIE, @opMyJIMPOBATHIIOHATHEAPAIIIETBH
npsAMbIe,CyMMay | WX CBOU- BIXIIPSI-
IJIOBTPEYIroJbHH CTBa,HﬂTLIﬁHOCTyHaTEBK MBIX,HAXOAUTbhIIPAKTHICCKHUECIIPHUMEPHI.
Kka(144) nuna.Hakpect nexaiue, HN3y4varbcBONCTBayT10B,00pa30BaHH

COOTBETCTBEH-
HBICHOJHOCTOPOHHHUEYTIIBI(
o0Opa-

BIXIIPUIIE-
pecedeHnunapaIeIbHBIXTPSIMBIXCEKY
meu.
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30BaHHbIC MIPU
nepecevyeHny napa-
JETbHBIXIIPSIMBIXCEKYIIEH
).

I[Ipu3Hak napayuieJIbHOCTHU
OpsIMbIXUepe3 PaBEHCTBO
pPacCcTOsIHUM OT TO-YEK
OJTHOM MPSIMOM J10 BTOPOH
Opsi-MOM.

CymmMma yriioB
TPEYTrOJbHUKA U MHO-

rOyroJIbHUKA.
BHemHueyrisITpeyrojabsHu
Ka

IIpoBoauTHAOKA3aTEIbCTBATIAPAIIICID
HOCTHUABYX IPSIMBIX C ITIOMOIIIBIO
YIJ10B, 00Opa30BaHHBIXIIPU
MEePECEUYEHUHU ITUX NPSIMBIX TPETheH
npsiMOil. BBIYMCIAATBCYMMYYTIIOBTPEY
rOJIbHUKAaUMHOTO-yTI'OJIbHUKA.
HaxoauTbuncioBrleHOyKBEHHBIC3HAY
SHUSYTJIOB B TEOMETPUUECKUX
3ajJladyax C MCHOJIb30BaHU-EM TE€OPEM O
CyMMeE yIJIOB TPEYTOJIbHUKA U MHOTO-

rOJIbHHUKA.
HAKOMUTBHCACUCTOPHUEPA3BUTUATECOME
Tpuu

OxpyxHOC
THUKPYT.
I'eomeTpuueckuen

OCTPOEHHsI
(144)

OKpy>XHOCTB, XOPJbI U
auameTpsbl,uxcBoncraa.Ka
caTeJIbHAsIKOKPYK-HOCTH.
OKpy>KHOCTb, BHUCaHHasI
ByroJ. I[loustue o I'MT,
IIPUMEHEHUEB 3a1a4ax.
buccekrpuca u cepenun-
HbIMIIEpHEHTUKYJISIPKAKTe
oMe-
TPUUECKUEMECTATOYEK.
OKpYy>XHOCTb,0lIMCAaHHAsI0
KOJIOTPEYTOJIbHHUKA.
Bnucannas B Tpey-

TrOJIBHUKOKPY>KHOCTb.
IIpocrenmmuesagaunHanocTp
OCHHE

DopMyIMPOBATH ONpeEIeJICHUA
OKPYHOCTH, XOP-

JIbl, JHaMETPanKaCaTEIIbHOMKOKPYKHOCT
u.A3-yuaTh UX CBOMCTBA, IPU3HAKH,
crpouthb yeprexu.Uccienosarb, B TOM
YHCJIE UCIOJIb3YS UN(PPOBbIEpPEeCYPChI:
OKPY>KHOCTb, BIIMCAHHYIO B YTOJ;
LIEHTPOKPY>KHOCTH, BHUCAHHOU B YT OJI;
PaBEHCTBO OTPE3-KOBKACATEIIbHBIX.
HUcnoas3zoBarbMmeroal MT aisinokasare
JIbCTBATEOPEMOTIEPECECUCHUUOUCCEKTP
UCYTJIOBTpPEY-
TrOJIbHUKaNCEPEANHHBIXIIEPHEHIUKY JIS
POBKCTO-
poHamTpeyrojibHuKacnomoubol MT.
OBJyaeBATBNNOHATHAMHUBIIMCAHHONHNO
IMMCAaHHOMOKPY>XHOCTEUTPEYTOJIbHUKA,
HAXOAMTBIUEHTPBIPTUXOKPYKHOCTEM.
Pemiars OCHOBHBIC 3a/1a4M HA
NOCTPOEHHUE: YyIJIa,paBHOTO JJAHHOMY
CEepPEAUHHOTO
OEePIECHANKYISIPAJJAHHOTOOTPE3KA ;TP
SAMOM,ITPOXOASAICUYEPE3TaHHY IO
TOYKY YU NEPIICHAUKYISIPHON JTaHHOM
apsi-

MO ;OMCCEeKTPUCHIIAHHOTOYTJIa; TPEY

TOJILHUKOBIIOPA3JIMYHBIMIJICMEHTAM.
3HAKOMHUTBCACHUCTOPHEHPAZBUTUITEOME
TpUU
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Ilpooonsicenue

Hazganuepa OCHOBHBICBUAbIIEATEID
3nesaa(TeMbl OcHoBHO€EcOaepKaHUE

K [ilca('l(nc.noqgco P HOCTHOOY4YaromMXxcs

5)

IloBTOpEHune,0000-
1eHue

3HAHUH
(4u)

IloBTOpeHueun o0oO0IIICHNE
OCHOB-

HBEIXIIOHATHUHA U METOIOB
Kypca

/KJ1acca

Pemarbs3aa4yuHaIOBTOPEHNUE, UILJIFOCT
PHUPYIO-

H_[I/ICCBHBI/IMe)I(I[ypaSJII/I‘-IHBIMI/I‘-IaCTHMI/I
Kypca

8 kitacc (HemeHnee684)

YacTHbIe ciiy4dau rapai-
JenorpaMmMoB(IpsIMOYTOJT
BHHUK,pOMO,KBaapaT),uXIp
U3HAKUUCBOUCTBA.
Tpanenus. PaBHoOokas
UOPSIMOYTOJIbHAsITpanenu
u.

Y nBoeHue MeIraHbI.
LlenTpanpHasicuMMeETpUs

Hasszzﬂnepa) OcHoBHOECOTepIKAHIE OCHOBHBICBHABIACATEIH
3aeaa(TeMbl

HOCTHOOYYAIOIINXCS
Kypca(4uci104aco OCTHOOYAIOIIHXC
B
Yeroipéxyroabnu | [lapamenorpamm, ero HN3o00paxkaTh M1 HAXOAUTH Ha YepTEkKaX
Ku(124) OpPU3HAKHW UCBOMCTBA. 4eThIpEX-

YTOJIbBHUKUPA3HBIXBUIOBUUXIJIEMEHT
bI.

DopMyIHMPOBATH ONpPEAeICHUS:
NapaJLIECIOrPaMMa, IPAMOYTOJIBHUKA, PO
MOa,KBajgpara,Tpaneun,paBHOOOKOM
Tpaneuuu, NpsiMOyrojabHOU
Tpaneuuu.loka3pIBaTh U HCIOJIB30BATH
NPH pPelIleHUH 3a1a4IIPU3HAKU U
CBOMCTBA: IIapajuiejorpaMmma, Ipsimo-
YTroJIbHUKA,poMOa,KBajJipara, Tparnenuu
,paBHO-
OoKkoMTpanenuu,npsiMoyroJabHONTpar
CLIMH.

IIpumeHsaATH METOJ YIBOCHUS MEIANAHBI
TPEyrojb-HUKA.

Hcnoas3oBars MUPPOBBIE peCypChl
J1sl UCCIIENO0-

BaHUSCBONCTBU3YyUYaEeMbIX(PUTYD.
3HAKOMUTBCACUCTOPHENPA3BUTHSIIEOME
TpUU
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Teopemadauie
cauTeopemMaon
po-
NOPUHMOHAJIBH
BIXOTPe3KaX,II
0100-

Teopema daneca u
TEOpEMa O Ipo-
MOPLMOHAJILHBIXOTPE3KAaX.
CpeaHssiIMHUATPEYT OJIbH
uka.Tpaneuus,e€cpeHss
JIMHWA.

IIpoBOAMTH MOCTPOCHHUS C IIOMOIIBIO
LIUPKYJISI WIIMHEHUKHU C UCIIOJIb30BaHUE
TeopeMbl Dasieca U Te-OPEMBI O
IIPONOPLUOHAIIBHBIX OTPE3KaX,
CTPOUTBYETBEPTHIMIIPONIOPLIMOHAIIBH
BIMOTPE3OK.

HBICTPCYT'0JIbH IIponopuroHaibHbICOTPE3 ITpoBoauThH A0KA3ATEJBCTBO TOrO, UTO
nku(154) KH,I10- MEAUAHBITPEYTrOJIBHUKA IIEPECEKAIOTCH
CTPOEHMEYETBEPTOrONPOIIO | B OJHOM TOYKE, U HA-XOAUTH CBS3b C
PLHO-HAIBHOTOOTPE3KA. LIEHTPOM Macc, HAXOAUTh OTHOIIIE-HUE,
CgoiicTBa 1IeHTpa MaccC B B KOTOPOM ME€AUAaHbI ACJIATCS TOYKOU
TPEYIroJIb-HHUKE. HUX IICPC-CCUCHUA.
HOI[O6HBICTp€erJIBHI/IKI/I.T HaxoauTthk moao0HbIE TpECYyTOJbHUKHU
punpu3Haka HO,[[O6I/I$I Ha TOTOBBIXYCPTCIKAX C YKA3AHUCM
TpeyrojbHUKOB. [ IpakTuuec COOTBCTCTBYIOIHX IIPHU3HA-
KOEIIPUMEHEHHE KOBIOJO0MS.
PemiaTh 3aga4umn Ha TOJO0OHEIC
TPEYTrOJbHUKHU C NO-MOIIBIO
CaMOCTOSITEJILHOI'O TTOCTPOCHMUS
YepTEIKESHHUHAX OXKJICHHUSITIOTOOHBIXTPE
YTOJIbHUKOB.
IIpoBOAMTHAOKA3ATENBCTBACUCIIONH30
BaHUEMITPHU3HAKOBIIOJOOUSI.
Jloka3bpIBaTh TPU IIPU3HAKA MO00MS
TPEYTrOJIbHU-KOB.
IIp¥MMeHATBIIONYUYECHHbIE 3HAHUS [IPHU
PEIIEHUUTEOMETPUUECKUXUITPAKTUYEC
KHUX3ajaad.
3HAKOMHUTBLCACUCTOPUEHPAZBUTHSATCOME
TpUU
ILnomans.H [Tousitueobo6eliTeopunn | OBaageBaTh NEPBUYHBIMHU
axoKIeHHuen JO-IIaau. npeacTaBJeHUsIMU 0000111el Teopun
JouaaenTpe DopMyABLAIATIIIONIATATP TuIomanau (Mephl),
YIOJIbHUKOB €yTroJIb-HUKa, ¢opMyIMPOBATHCBOKWCTBAIUIOLIAN,BbI
HUMHOIOYI0JIbH napasuiesorpaMmma. SICHSITh UX HaTrISIIHBIMCMBICII.
pix¢uryp.Ilio OTHoO1IE- BeiBoauTHQOpPMYIIBI MIIOMIATN
ATUII0A00HBIX HUCTUIOMIAICUTPEYTOJIbHA | HapajleaorpaMMa, TpeyrojlbHHUKa,
duryp(144) KOBCOOITMMOCHOBAaHHEMH | TPANCHHU U3 GOPMyIIbI

JINOOIIIEUBHICOTOMN.

l'I.]'IOIIIaI[I/IHpﬂMOyFOJ’ILHI/IKa(KBaI[paTa

).




Ilpooonsicenue

Hasszzﬂnepa) OcnoBHoeCOTepKaNIE OcHoBHBIEBH/IbIIEATE/Ib
31esa(TeMbl
Kypca(aneI04aco HOCTHOOY4YAIOIIUXCS
B
Brruuncnenunensioniaaeiicio | BeIBOANTBGOPMYIIBIILIONIAAUBBIITYKIO
JKHBIX(UTYDP Uepes rO4YeThIpEX-
pa3OueHue Ha 9acTH yTroJIbHUKadYepe3AuaroHaJIunyrojime
UIOCTPOCHHE. xkayuumu. HaxoauTs miiomaam
Ilnomanudurypuakierda | (puryp, n300pakEHHBIX HAKIE€TUYATON
TOMOYy-Mmare. OymMmare, MCIIOJIB30BaTh pa3OueHue
ITnomaaunogoOHbIX(Uryp. | HA4aCTUUAOCTPOCHHUE.
Brl- Pa30oupaTbnpuMepbIVCIIONH30BAHUSIBC
qUCIIeHHUeTUIONaeii.3agqay | OMOTa-TeJIbHOU TUIOMIATN IS
HCIPAKTHYECKUMCOJIEpKaH | PEUICHUs T€OMETPUYECKUX3aaad.
nem.Pe- Haxoaurtbruioniaan nogo0HbBIX
[MIEHUEe3a1a4CIIOMOIIILIOME puryp. BIYHCASATHILIONIAAUPAZTAIHBI
TOAABCIIOMOTIaTEJIbHOMILIO XMHOT'OYTOJIbHBIX(PUTYD.
maam PemaTb3ajauynHaIONIabCIIPAKTHYC
CKHUMCO-JICPKaHUEM
Teopemallugar Teopema Iludaropa, e€ Hoxa3piBaTbTeopemylludaropa, ucnoas
30BaTh
opaMHa4yaJaTpH | J10KAa3aTelIb-CTBO U e
eEBIIPAKTUYCCKUXBBIYHUCIICHUSIX. DOpM
TOHOMETPHH npumeHeHue. O6paTHast
(104) YJIHPOBATBOIPEACICHUI TPUTOHOMETPHU
teo-pemalludaropa.

Omnpenenenue
TPUTOHOMETPUISCKUX(PYHK
MU OCTPOTroO yrJa,
TPUTOHOME-
TPUYECKUECOOTHOIICHUSIBI
PSAMO-YTOJIBHOM
TpeyrojbHuKe.OCHOBHOETP
UTOHOMETPHUYECKOETOXKIEC
TBO.COOTHOILIECHUSIMEXK/TYC
TOPOHAMUBIIPSIMOYTOJIbHBI
XTPEYroJbHUKaXCyriIaMUB
45°145°;30°u60°

ye-
CKUX(YHKIIMHOCTPOTOYTJIa, IPOBEPAT
bUXKOP-PEKTHOCTb.
BBIBOAMTBTPUTOHOMETPUUYECKUECOOT
HOUICHUSIBIPSIMOYTOJIbHOMTPEYT OJIbH
HKeE.
HccnenoBaTbCOOTHONIECHUSIMEK Y CTOP
OHAMMBIIPSIMOYT'OJIBHBIX TPEYTOJIbHUKAX
c yrinamu B 45° 145°;30°u60°.
Hcnoab3oBath HpopMyiIbl NpHUBEACHUS
"
OCHOBHOETPUTOHOMETPUUECKOETOXKIEC
TBOJISIHAXOKJICHUS
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COOTHOIICHUHMEK Iy TPUTOHOMETPUIECK
nMUQPyHK-
MASIMHAPA3ITUIHBIXOCTPHIXYTJIOB.
IIpuMeHATHIIOIyYCHHBIC3HAHUSINYME
HUSITIPUPCIICHUUTIPAKTUYSCKUX3a1a4

3HAKOMUTBCACUCTOPHENPA3ZBUTHSIIEOME
TpUu

YriabIBOKPYKHO-
CTU.BNIUCaHHbIE
HONMUCAHHDbIEC
YeThIPEeXyroJbHHU
KH.
KacareJbHBbIC
KOKPY/KHOCTH.
KacaHHEeOKpYKH
(c);eﬁ

(134)

BrnucanHbslenieHTpaibHBIC
YIJIBI,
YTOJIMEXKAyKacaTCIIbHONUXO
JIOM.
TJIBIMEXKIY XOpAaMHUHCEKY
-
MU.

BrincaHHBIEHOTINCAHHBIEYET
BIPEX-
YLOJIbHUKHU,UXITPU3HAKHUNCB
ou-
cTBa.llpuMeHeHue 3TUX
CBONCTB
IIPUPEILHIEHUNUTEOMETPHUIECK
nuxs3a-
adq.
3auMHO€
pacnoioxenue
ABYX
OKpYy>KHOCTEN.KacaHuEeoKp
Y>KHO-
cTeu

DopMyIHPOBATHLOCHOBHBICOIIPEICIICHUS
,CBsI3aH-

HBICC yIJIaMH B Kpyre (BIIMCAaHHBIN
yroi, IeH-

TPaJIbHBIAYIOJI).

HaxoauThBIIMCAHHBICYTJIbL,OIIUPAOIIU
eCsIHaOoI-
HYAYTY,BBIYUCAATBYTJIBICIIOMOIIBIOTE
OpEMBIO

BIIMCAHHBIXYTJIAX, TEOPEMBIOBIIUCAHHOM
YeThI-

PEXYTOJIBHUKE, TEOPEMBIOLICHTPAIIBHO
MyTJIEC.
HMceiren10BaTh,BTOMYNCIECIIOMOIIBIOIUA]
DPOBBIX

pPeCypcoB, BIIMCAHHBIE W OIHMCAaHHBIE
YeThIPEX- .
YIOJIBHUKU,BBIBOAUTHBUXCBOMCTBAUIIPU
3HaAKH.

M Ccnmoabp30BaTBTUCBONCTBAUIIPU3HAKH
npupe-

II€eHUHn3aJga4

IHoBTOpEHUE,0000-
HeHue

3HAHUH
(4u)

IToBTOpEHNEOCHOBHBIXIIOH
SATUNU

METOHOBKYPCOB 7 U 8
KJIaCCOB,
00001LICHUE3HAHUH

Pemarb3a1auyMHaOBTOPCHHUE, UILTIOCT
PHUPYIO-
HII/ICCBSIBI/IMC)KI[yp A3JTINYHBIMHUYACTIAM
HUKypca
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9 kiacc (HeMeHee684)

HasBzzHHepa) OcHoBHOECOTEpHKANHE OCHOBHBICBHABIACATEIH
3aeJia(TeMbl
HOCTHOOY4YaromuXxcs
Kypca(4uci104aco OCTHOOYAIOIIHXC
B
Tpuronomerpusi. | OnpenereHueTpuroHoMeTpy| PopmMyJIUpoOBaThH ONpeAe/IeHUs
- YECKUX _ . TPUTOHOMETPUYE-
I'eopeMBIKOCUHY- (%)g/(ljlg(HI/II/IyI‘JIOB ot 0 mo CKUX(PYHKIIUNATYIBIXUIIPAMBIXYTJIOB.
COBHCHHYCOB. KocunycucunycrupamMoroury| BBIBOAUTBTEOPEMYKOCUHYCOBUTEOPEMYC
IIoro HHYCOB _
PenneHHeTpeyroJib yé%a.é'eopeMa KOCHHYCOB. (cpaanycoOMOIMMCaHHOMOKPYKHOCTH).
- O -
HHKOB IIEHHAsA ) TEOpEMACUHYCOB(Cp| PemrarbTpeyrojIbHUKHA.
agu-
(16u4) YCOMOIIMCAaHHOMOKPY KHOCT | PemrarbnpakTudecKue3agayu,CBOAsIIIN
n).Ha- €CsIKHa-
XOXKJACHUEUIMHCTOPOHUBEII| XOXXIAECHUIOPA3JINYHBIX2JIEMEHTOBTPEY
HYUH rOJIbHUKA
YIJIOBTPEYT OJIbHUKOB.
DopMyIarIomaIuTpeEyroa
BHHUKA
4epe3BECTOPOHBINYTOJIMEXK
ay
HUMU.DPopMmyJia Iiomaiu
YEThI-
pPEXyrojasHUKauepeseroguar
oHaJ
HNYT'OJIMEKIYHUMU.
lIpakTH4YECKOE HPUMEHEHHUE
JOKa-
3aHHBIXTEOPEM
IIpeo6pa3oBanue | [lousitueonpeoOpazopanunn| OcBauBaTh NOHATHE TPEOOpPa3OBaHUS
0J10- 10 100USI. _
noaoodusi.Merpuue Ousl. HMccaeaoBaTbOTHOIICHUCIINHENHBIXDJIE
- MEHTOB
CKHECOOTHOLIEHH | COOTBETCTBEHHBIEDIEMEHTHI| (PUTYPIPUIIPEOOpazoBaHuuIIOnoOus. Ha
a1 mox00- XOOUTh L
BOKPY>KHOCTH HBIX(UT'YD. IIPUMEPHIITOA00OUSIBOKPYKAIOIECHIACUCT
BUTEIb-
(104) TeopemMaonpousBeI€HUUOTP | HOCTH.

€3KOB
XOPa,TCOPEMAOIIPOU3BEACHU
HOT-
PE3KOB CEKYyIIHUX, TEOpEMa O
KBa-
JpaTekacareiabHOM.lIppuMeHe
HIUEB
PEILIEHUUTEOMETPHUIECCKUX3
agad

BBIBOAMTBMETPUUECKUECOOTHOIIICHUSA
MEXIYyOT-

pe3KaMUXOPI,CEKYIIUXUKACATEIIbHBIXC
M CIIOJIb-

30BAHHEMBITMCAHHBIX YIJIIOB U
MOI00OHBIX TPEY-

T'OJIbLHUKOB.
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PemaTh reoMeTpuyeckue 3aauud u
3aJa4d U3 pe-ajJbHOM )KHU3HHU C
HUCIIOJIb30BAHUEM MOJOOHBIX TpeE-
YIOJIBHUKOB

Bekrop OnpenesieHue BEKTOPOB, Hcnoab3oBaTh BEKTOPHI KaK
bI(124) CJIOKEHUEUPA3ZHOCTHBEKTO HaIrpaBJICHHbIE OTPE3-KU, HCCJIe10BATh
POB,YMHOKE€HHUEBEKTOPaHa T€OMETPUYECKUI
4HCIIO. (mepememenue)uduzndeckuii(cmiia)cm
PuU3NIECKUMUTEOMETPUYE | BICIBIBEKTOPOB.
CKHUHCMBICIIBEKTOPOB. 3HaTh onpeae/ieHus CYMMbI U
Pasnoxenue BeKTOpa 110 PAa3HOCTH BEKTOPOB,yMHOKEHUSI
JIBYM HE-KOJUIMHEAPHBIM BEKTOpA HA YUCJIO, HCCJIeI0BATh I'€O-
BekTopam. Koopau- METPUICCKUUN U (PU3UISCKUU CMBICITBI
HaTBIBEKTOPA. 3TUX OIepa-IHuii.
CKanﬂpﬂoenpon?,BezerneB Pemarne TCOMCTPHUYCCKHUC 3aJa4U C
€KTO-POB, €r0 IPUMEHEHUE HCITIOJIBb30BaHN-CMBCKTOPOB.
JISI HaXOXKIe- PackiiaabiBaTh BEKTOP IO ABYM
HHUSJIMHAYTJIOB. HEKOJUTMHEAPHBIMBEKTOPAM.
Pemenue 3anay c Hcnoab3oBaTh CKaJIsIpHOC
IMOMOIIBIK BEKTO-POB. IPpOU3BCACHHUEC BCKTO- .
ITpuMeHeHHEe BEKTOPOB POB,BBIBOIMTHETOOCHOBHBIECBOWCTBA
JUTS peuie-Hus 3aja4q .
KHHEMATUKH 1 MeXanu-ku | BPIYHCIATBCYMMY,Pa3HOCTEUCKAIISAP
HOETIPOU3-
BEJICHUEBEKTOPOBBKOOPANHATAX.
IIpuMeHATBCKAISIPHOCTTPOU3BEACHUE
JJIISTHAXOK-JICHUSI JJINHUYTJIOB
JdexapToBbl JlekapTOBbI KOOpAUHATHI OcBauBaTh NOHATHE NIPSIMOYTOJIbHOU
Koopau- TOYEK HAIIJIOCKOCTH. CHUCTEMBI KO-
HATBIHAILJIOCKOC YpaBHEHUENPSIMOU. YTIIOB OpAUHAT,IE€KAPTOBBIXKOOPAUHATTOUYKH
TH(949) oiikon(-durreHT,

TaHI'€HC yrJja
HaKJIOHAa,l[lapaJUleJIbHbIE U
MEePHEHIAUKYJIISIP-
HBIEIPSIMBIE.

YpaBHEHHE OKPYKHOCTH.
Haxoxne-
HHUEKOOPAUHATTOUYEKIIEPEC
€YEHUSIOKPYKHOCTHUUITPS
MOM.

BeIBOAMTH ypaBHEHHUE MIPSIMOU U
OKPYKHOCTH. BBI-A€eJIATh OJIHBbIN
KBaJIpaT JJIsl HAXOXK/ICHUS
LEHTPaAUpPaAaANyCaOKpy>KHOCTUIIOEEYpa
BHEHUIO.

Pemiares 3a1a4M Ha HaXOXXIAECHUE
TOYEK Iepecede-HUs NIPSIMbIX U
OKPY>KHOCTEM C ITOMOIIBIO
METONAKOOPAUHAT.
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Ilpooonsicenue

Hasszzﬂnepa) OcnoBHoeCOTepKaNIE OcHoBHBIEBH/IbIIEATE/Ib
3aes1a(TemMbl
Kypea(uncIouaco HOCTHOOY4YAIOIIUXCS
B
MeTtoakoopannatnpupeineH| Mcmob30BaTh CBOMCTBA YIJIOBOTO
HUUT€OMETPUYECKUX3aaay. KO3 PUIIHESHTATTPIMOUTIPUPEILLICHUU3A
Hcnonp30BaHUEMETOMAKOO | A4, UISONPENCICHUIPACIONI0KECHUSII
pAMHATBOPAKTUYECKUX3ada | PAMOM.
qax IIpuMeHATH KOOPJAMHATHI IPU
PEIIEHUH T€OMETPU-YECKUX U
OpPaKTUYECKUX 3aJa4, JJIs
HNOCTPOCHUSAMATEMATUYECKUXMOAEIIE
MpeanbHbIX3aga4d(«Me-
TOJAKOOPJIUHAT).
IHoJuib30BaThCH JJI1 HOCTPOCHUS U
W CCJICIOBAHUHUIIU(PPOBBIMHUPECYPCAMH.
3HAKOMHUTBCIACUCTOPUEHPAZBUTHUITEOME
TpUHU
IIpaBuibHBIE IIpaBunbHbIE DopMyJIHMPOBATHOINPEICIICHUETIPABUIIbH
MHOT'OYTOJIbH | BIXMHO-
UKU,
MHOI0YTI0JIbHUKH. %LIqHCHeHHenxaneMeHTOB. TOYTOJIbHUKOB,HAXOAUTBUXAJIEMEHTHI.
HUCIJIO
CupmHaoKpy KXKHOCTU. itnH | 1101b30BaTHCHA IOHATHEM JUTUHBI
JlMHA any- OKPY>XHOCTH,
OKPY’KHOCTH B
HILIOIAAbKPYra. | THOKPY>XHOCTHU.PanguanHasi | BBEJIEHHBIMCIIOMOUIIBIOIPABUIBHBIXMHO
Mepa royroJib-
HUKOB,ONPeAeJIAThYNCIIO
BbrunciieHuenio- ana. L, anunyAyra upanu-
maaen Lmomaaeskpyra u ero aHHYIOMEpyYyTJa.
3JIEMEHTOB .
(89) (cexropancermeHTa).Beranc | IIpoBoanThnepexogoTpagnanHHOUMEp

JIeHue
rionianae puryp,
BKJTFOYAFOIITHX
3JIEMEHTBIKpYyTa

BIyI'JIaK
rpajgy CHOMMHA00OpOT.

OnpeaeaarsILUIOIAABKPYTA.

BpIBOAMTH(pOPMYJIbI(BIpaayCHONUPAIN
aHHOH

Mepe) IS INHAYT, INIOMaleHCEKTOPOBU
cer-

MCHTOB.

BbruucasiTbIUIonaau pUryp,BKIr0OYar0
HIAXDJIe-
MEHTBIOKPYKHOCTH(KPYTa).

HaXOIlI/ITLHHOIH&HHBBaHaanpeaHBHOﬁ
KN3HHU
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JABuKeHusANI0C

KO-CTH
(611)

IloHaTHE O ABUKEHUU
rrockoctu.llapaniensHsbli
IIEPEHOC,IIOBOPOTUCUMMET
pusi.OcunlieHTpbICUMME-
TPpHUH.
IIpocrelmmenpuMeHEHUSIBP
enle-Hun3anay

Pa30uparsrpuMepbl, HILTIOCTPUPYFOIL]
UETIOHSTUAABUKEHUSI, IECHTPOBHUOCENC
HUMMETPUH.

@opMyIHMPOBATH OIIPEJICICHUS
apajyIeIbHOTO e-peHoca, HOBOPOTa U
0OCEBOU CUMMETpPHUHU.
BBIBOAUTBUXCBONMCTBA, HAXOUTHHEIIO
JIBUYKHBICTOYKHU.
HaxoauTbIEeHTPBIMOCUCUMMETPUUIIP
ocTeHmuxuryp.
IpuMeHaATHIIapAIICTIBHBIMIIEPEHOCHUC
WUMME-TPHUIO IIPU PEIICHUU
reoMeTpuUYecKux 3aj1a4 (pas-
OupaTbIIPUMEDPHI).

HcnoJib30BaTh /111 IOCTPOSHUS U
HCCIIeIOBAaHUNIIU(PPOBBIEPECYPCHI

IToBTOpEHUE,000
0-
1eHne,cucTeMaT

H-3aNMSA3HAHUI?
(79)

I[ToBTOpEHNEOCHOBHBIXIIOH
SITUMMMETOJIOBKYPCOB7—
9knaccoB,0000-
HI€HUEHCUCTEMATU3 ALl HSI3H
anuii.lI[pocreliimmereomeTp
nyeckuedu-
rypemmuxceoncraa.lzmepe
HUETECOMETPUUECKUXBEIINY

HH.
TpeyronbHUKH.

IMTapannensHBIE 1
NEePHEHANUKYJISAP-
HBICTIPSIMBIE.
OKpY>XHOCTB U KPYT.
I'eomerpuue-ckue
IOCTPOCHUSA. YTIIbI B
OKPY>X-HOCTH.
Brincannsie u
ONMCAHHBICOKPYKHOCTUM
HOT'OYT'OJIBHUKOB.

OnepupoBaTbNOHATUAMU: QUTYPA,
TOYKa, Mpsi-Masi, yro,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN
WPAaBHOCTOPOHHHUIN TPEYTOJIBbHHUKH,
IPSIMOYTOJIBHBIUTPEYTOJIBHUK,
MeJIhaHa, OMCCEeKTpHuca U
BBICOTATPEyYTOJILHUKA,
napajuieJIorpaMm, pomMO, IpsiMO-
YTOJILHUK,KBaApaT,TPAIICUs;OKPY K
HOCTB,Kaca-
TenbHas;paBeHCTBONIonooueduryp,
TPEYTroJIb-HUKOB; MapajIeIIbHOCTh U
IIEPIEHAUKYIAPHOCTBIIPSIMBIX, YIOJI
MEXAY MPSIMBIMUA, CHMMETPHUS OT-
HOCHUTEJIBHO TOYKH U NPSIMOM; JINHA,
paccTosiHMEe, BeTHYNHAYT1a, IO Ib,
MepUMETP.

Hcnoan3oBaThb GopMyJibl: IepuMeTpa
"

IO TMMHOT OYTOJTbHUKOB, ITUHBIOKD
Y>KHOCTHHUILJIONIA-

23/1ech MpeICTaB/IEHbl AJIEMEHTBI COJIepKaHus Kypca,
U3y4daBiuecs B 5—=8 KkJjlac-cax U TpeOyrolue MOBTOPEHUS,
0060061eHus u cucreMarusanuu. O6pamniaTtbcss KITOMY
MaTepHually MOKHO B BHJ€ aKLICHTA HA 3aBEPIIAIOIIEM ITalle
U3y4deHUsIKypca 9 Kjacca WU pacnopenciasiTh 110
COOTBCTCTBYOIIIMUM TECMATHUYCCKHNM pPa3-
Jienam,u3y4aeMbIMBT€YEHUEYUEOHOr orojia.
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Ilpooonsicenue

Haspanucepa OcHoBHBIEBH/IbIIEATE/Ib
3aena(reMbl OcHoBHOecO/Iep:KaHHe

K [ilca('l(nc.noqgco HOCTHOOY4YaroImuXxcs

)

ITpsmasinokpyxkHoctb.Het
BIPEXYTOJIBHUKU. Bnnucanu
BICUOITMCAHHBICUEThIPEXY
TOJBHUKU.

Teopema IIudaropa u
HavaJia TPU-TOHOMETPHHU.
Pemenwne o6mmx Tpe-
YT'OJIBHUKOB.
ITpaBUIBHBIEMHOTOYTOJIBH
uku.lIpeoOpa3zoBaHUSIIIOCK
octu./lBu-

s)xenus. Ilogooue.Cummerp
usl.

IInomane. Beranciaennerio
maaei. [ InomagunomoOHbIX
uryp.
JlekapTOoBBIKOOpAHUHATHIHA

MJIO-CKOCTH.
BekTophpIHAIIOCKOCTH

1 KpyTra, 00bEMa NpsiMOyTrOJIbHOIO
napajiesjaenu-mnena.

OnepupoBaTh NOHATUIAMM:
OpSMOYTOJIbHAsI CUCTE-Ma KOOpAUHAT,
BEKTOpP; MCIOJIB30BATh 3THU IOHS-
TUSJUISITPEICTABJICHUSI JAHHBIXUPEIICH
us3a-1a4, B TOM YHCJI€ U3 IPYTHUX
y4eOHbIX npeaMeToB.PemiaTts 3agaun
Ha TIOBTOPEHNE OCHOBHBIX ITOHS-

THI, WJUTIOCTPALIUIOCB3EHMEK 1y pas3iiu
YHBIMUYACTAMHU Kypca. Beiouparb

METOoa OJIA pCliCHUuA3a1avIm.
Pemarb3agadynuu3I1oBCEeITHEBHOMXKXU3HU

IIpu pazpaboTke paboueii mporpaMmMsbl B TEMaTUUYECKOM TLUIAHUPOBAHUH HOJIKHBI OBITh YUTEHBI
BO3MOXX-HOCTH HCTIOJIb30BaHUS JI€KTPOHHBIX (IIU(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB,
SIBIISTIOLIIUXCS Y4€OHO-METO-
TUYeCKUMHUMaTepualIaMu(MyJIbTUMEINNHBICIPOTrPAMMBbI,AJICKTPOHHBICYYEOHUKUN3aIaqYHUKH, 3T
eK-TPOHHBIE OMOINOTEKH, BUPTYAIIbHBIEC JITA0OPATOPUH, UTPOBBIC TPOTPAMMBI, KOJIJIEKIIUHA
HU(PPOBBIX 00pa30-BaTEIbHBIX PECYPCOB), HCHOJIB3YEMBIMHU IS OOYUYEHHUSI 1 BOCHUTAHUS

PA3INYIHBIX I'PYIIIT HOHBSOB&TCHCﬁ,HpeIlCTaBJ'IeHHLIMI/I B DJICKTPOHHOM (I_[I/I(l)pOBOM) BHUJIC U

pPCAIN3YIOIINMMHAU JUJAKTHYICCKHUEC BO3MOKHOCTHU
I/IKT,CO,Z[ep)I(aHI/IeKOTOpLIXCOOTBeTCTByeT3aKOHOI[aTeHBCTByO606pa30BaHI/II/I.
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ITPUMEPHAAPABOYAAIIPOI' PAMMA
YYEBHOTI'OKYPCABEPOATHOCTBUCTATUCTHKA». 7-9KJTACCBI

HEJMU3YYEHUAYYEBHOI'OKYPCA

BcoBpeMeHHOMITM(POBOMMHUPEBEPOSITHOCTBUCTATUCTHKAIIPH-00PETAIOT BCE OOJIBIIIYIO
3HAYUMOCTbB, KaK C TOUKHU 3PCHUS MPAKTU-YESCKUX IIPUITOKEHUN, TaK U UX POJIH B
o0pazoBaHUU, HCOOXOIMMOMKAKIOMY 4YeJIOBeKY. Bo3pacraer uyncno npodeccuii, rpu
OBJIAJJICHUUKOTOPBIMUTPEOYETCAXOPOIIasI0a30BasimOArOTOBKABOOIIACTUBEPOSITHOCTUUCTATHUCT
WKH, TAKasIOArOTOBKABAKHAIJISITTPO-
JIOJDKECHUSI00Pa30BaAHUSIU ISy CIICIITHOUITPO(EeCCHOHATBHOMKAPhEPHI.

Kax1p1i9eI0BEKITOCTOSTHHOIIPUHUMACTPEIICHUSTHAOCHOBEUMEIOIIIUXCSl Y HETO JJaHHBIX. A
J11si OOOCHOBAHHOTI'O TIPUHSATHS Pe-IIICHUS B YCIIOBUSAX HEIOCTAaTKA MJIM U30BITKAa HHPOpMAITHHU
HEO00-XOAUMO B TOM YHCJIE XOPONIIO CHOPMHUPOBAHHOE BEPOSITHOCTHOE
HCTATUCTHYECKOEMBIIIIIEHHUE.

HNMeHHO mO3TOMY OCTPO BCTalla HEOOXOAUMOCTH C(hOPMHUPOBATH
yoOy4aromuxcsipyHKIITHOHAITBHYIOTPAMOTHOCTb, BKITIOUAIOIIYFOBCEOsI B KAYECTBE
HEOTHEMJIEMOU COCTaBJISIFONICH YMEHUE BOCIIPUHU-
MaTbHUKPUTHYCCKUAHATU3UPOBATHbMH(OPMAIIHIO,TPEICTABICH-HYIO B pa3JINYHBIX (opmax,
IMMOHUMATh BEPOSATHOCTHBIN XapaKTEPMHOIHX PEATbHBIX IIPOIIECCOB U 3aBUCHUMOCTCH,
MIPOU3BOJIUTH NPO-CTEUITNEBEPOATHOCTHBICPACUYETHI. 3HAKOMCTBOCOCHOBHBIMUITPUHITAIIAMHA
cOopa, aHal3a U NPEJICTABICHUS JaHHBIX U3 pa3Jind-
HBIXC(EPIKU3HUOOIIECTBAUTOCYIaPCTBANIPHUOOIIAeTOOYYaIOIUX-CSI K OOIIIECTBEHHBIM
nHTepecam. M3ydeHne OCHOB KOMOMHATOPUKUPA3BUBACT HABBIKK OpTaHU3aIlNU riepedopa u
nmoacYéTa Yncia Ba-puaHTOB, B TOM YHCJIC, B MIPUKJIAAHBIX 3aadax. 3HAKOMCTBO C OC-HOBaMH
Teopuu rpadoB co3qaéT MaTEeMaTHYICCKUN PyHIaMeHT UIsi(hOPMUPOBAHUS KOMIISTCHIINI B
ob6nactu HHPOPMATUKHA U TU(PPO-BBIX TEXHOJOTHH. [lToMUMO ATOrO, IPU N3yUYCHHUU
CTaTUCTHUKHU U BE-POSITHOCTH OOOTAIAIOTCS TIPEJICTABIICHUS YYaIIUXCSI O COBPEMEH -
HOWKapTHHEMHUPAUMETO1aXerouCCiieJOBaHUs,(POPMUPYETCITIOHUMAHUE POJIM CTATUCTHUKH KaK
WCTOYHUKA COIMAIILHO 3HAYMMOWHUH(OPMAIIAUN U 3aKJIaIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIILIC-HUS.

B cooTBeTcTBHU C TaHHBIMHU IEJISIMH B CTPYKTYpE
MIPOTPAaMMBIyYeOHOTOKYpca« BeposSITHOCTBUCTATUCTUKA» OCHOBHOMWIITKOJIBI
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BBIJIE€JIEHBI CIICIYIOIIME COAEPIKATEIbHO-METOIUYECKUE JINHUU:
«IIpencraBieHne JaHHBIX U ONMCATEIbHASA CTATUCTUKA»; «BeposaT-HOCTh»; « DI1€MEHTHI
KOMOWHaATOpUKN»; «BBeneHune B Teopuro rpa-¢oB».

Coneprxanue nuHun «lIpencraBieHne TaHHBIX U ONUCATEIBHAsICTATUCTUKA» CILYKHUT
OCHOBOM 17151 GOPMHUPOBAHUS HABBIKOB pado-

TBICUH(pOPMAIIUEH: OTUTCHUINUHTEPIPETAUUHUH (HOPMaAITU M, IIPEICTABIICHHON B TabiuIax, Ha
JauarpaMmax u rpadukax g0 c6o-pa, NpeAcTaBICHUs U aHAJIM3a JaHHbIX C UCIIOJIb30BAHUEM
CTaTU-CTUYECKHUX XapaKTEPUCTHUK CPEIHUX U paccenBaHus. PaboTas ¢ JaH-HBIMHU,
oOyuarolyecs: yyarcsi CHUTBIBaTh U UHTEPIPETUPOBATh JaH-
HBI€,BBIJIBUTaTh,apI'yMEHTUPOBATBUKPUTUKOBATHIIPOCTEUIIIMETUIIOTE3bI, PA3MBILIIATbHAI(AKT
OpaMu,BBI3bIBAIOIUMHUN3MEH-YUBOCTh, U OLICHUBATh UX BJIMUSIHUE Ha pacCMaTpUBaeMble
BEJIMYU-HBIAIIPOLECCHI.

HNBTynTHBHOE NPEACTABICHUE O CIIy4allHOM U3MEHUYUBOCTH, UC-CIIE€IOBAHUE
3aKOHOMEPHOCTEN U TEHAECHIIUH CTAHOBUTCS MOTHUBHUPY -IOILEU OCHOBOM UL U3YYECHUS
Teopuu BeposiTHOocTeu. bosnbiioe 3Ha-
YEHUE31€CbUMEIOTIIPAKTUYECKUE3aJaHNS1,BYHACTHOCTHUOIIBITBICKIIACCUYECKMMUBEPOSITHOCTHBI
MHUMOICJISIMH.

IToHsiTME BEPOSATHOCTH BBOJAUTCS KaK Mepa NpaBaonoao0us ciry-daitHoro coositus. Ilpu
U3YYEHHUHU Kypca 0Oydaromuecs: 3HaKOMSIT-Csl C HPOCTEUIIIMMU METO/IaMU BbIUMCIIEHUS
BEPOSITHOCTEN B CIIy-
YalHBIX?KCIEPUMEHTAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMUUCXOAAaMHU,BEPOSITHOCTHBIMU
3aKOHaMH, ITO3BOJISIIOLIMMH CTAaBUTHU pelIaTh OoJiee CI0XKHbIE 3a/1a4d. B kypc Bxoasr
HayvaJbHbIC IPEA-CTABJIECHUS O CIIy4YalHbIX BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTHU-KaX.

Tax>xe B paMKax 3TOr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0y-4aroIUXCs C
MHO>KE€CTBAMH 1 OCHOBHBIMH OMEPALMSIMU HAJl MHO-)XKECTBAMH, PACCMAaTPUBAIOTCsI IPUMEPHI
PUMEHEHUS JUIS
pelIeHusA3a/1a4,aTaK>)KeUCII0JIb30BaHUSBIPYT UXMATEMAaTHYECKUXKY PCAaXUy Y€OHBIXIIPEIMETaX.

MECTOVYUYEBHOI'OKYPCABYYEBHOMIIJIAHE

B7—O9xknaccaxusydaeTcakypc«BepoaTHOCTBUCTaTUCTUKA»,B KOTOPBIM BXOIST pa3Ieiibl:
«IIpencraBieHne NaHHBIX U ONMHACa-TE€JIbHAsl CTATUCTUKA»; «BeposTHOCTBY»; « DJIEMEHTHI
KOMOMHaTOpU-KN»;«BBeneHneBTeopurorpadony».

HauzydyenneanHOrokypcaoTBoIuT 1 yueOHbIIUaCBHEIETIOBTEYEHUEKAXK 0T 0Ir0/1a00yYeH s,
Bcerol02yyeOHbIxUaca.
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COIAEPXAHUME YYEBHOI'OKYPCA(II0 TOAAMOBYYEHN )

7 Kiacc

IIpencrasienne JaHHBIX B BHUJE TAOIUIL, JUATrPaMM,
rpaduKOB.3aroJIHEHUETa0IU I, 9 TECHUEUTTOCTPOCHU e TUarpamMmM( CTOJIOMKO-BBIX
(cTonmbuaThIX) U KPYTOBBIX). UTeHue rpadMKOB pealbHBIX MPO-1IecCcoB. M3BieueHue
WH(OpMaIMU U3 TUarpaMm M TaOJIUll, UCIIOIb-30BaHUECHUHTEPIIPETAUSI JaHHBIX.

OnucarenbHas CTaTUCTHUKA: CpeiHEee apru(PpMeTHIEeCKOe, MenaHa, pa3Max, HauOoJIbIIee U
HauMeHblIlee 3Ha4YeHUsI Ha0opa YUCIOBBIXJaHHBIX. [ [pruMepricTyuyaiiHOMN3MEHYUBOCTH.

CrnyuaiiHbIIPKCIepUMEHT(OIIBIT )UCTydaiiHoecoObITHE. BeposiT-HOCTh 1 yacTtoTa. Poib
MaJIOBEPOSITHBIX U MPAKTUUECKU JTOCTOBEP-HBIX COOBITHI B IIpUpoOJE U B obirecTtse. MoHera u
UTrpajbHasi KOCTbBTCOPUHUBEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepminHbl. Yncno pédep u cyMm-
MapHasicTerieHbBepIiunH.l IpeicTaBIeHneoCcBI3HOCTU
rpada.llemmuunnukiel. [TlyTuBrpadax.Ooxoarpada(aiineponmyTh). I IpeacraBiernue 06
OpHeHTHpOBaHHOM Tpade. Pemnienue 3agaucriomouibrOTrpadoB.

8 kmacc

IIpencraBnenne naHHBIXBBUICTAOIUIL, JUATpaAMM,TpaPUKOB. MHOKECTBO, DIIEMEHT
MHO>K€CTBA, IOJMHOKECTBO.

OnepanumnHagMHOXXECTBaAaMU:00beUHEHUE, IIepecedeHmne,fonotneHue. CpoiicTBaornepanuiina
JIMHO>KE€CTBaMM : IIEPEMECTUTEIIBHOE,COUE-

TaTeabHOE, pacIpeaeIuTeIbHOe, BKIIoUeHus. Micnonb30BaHuerpa-
(puueckoromnpeacTaBICHUIMHOXKECTBIJISIONMCAHUSIPEaATIbHBIX
HPOLIECCOBUSIBJICHU N, IpUpELIIEHUN3a1a4.

N3mepenue pacceuBaHus JaHHbIX. Jlucnepcust u
CTaHJIapPTHOCOTKJIOHEHUEUYHCIIOBBIXHAOOpOB. [luarpamMmmapacceruBaHusI.

DneMeHTapHbIe COOBITHUS ciiyyaiiHOro onbiTa. Ciny4daiiHbie coObI-TUsA. BeposTHOCTH
coObITHI. OTIBITHI C PABHOBO3MOXKHBIMH 3JI€MEH-TapPHBIMH COOBITHUsSIMU. CITydaitHbII BEIOOD.
CBsi3b MEXXy MaJIOBE-POSITHBIMU U NPAKTUYECKU JOCTOBEPHBIMHU COOBITHUSIMU B
MIpUPO/JIe,0011IeCTBENHAYKE.

JepeBo.CBoiicTBa/IepeBbEB:€IMHCTBEHHOCTBITY TH,CYIIIECTBOBA-
HUEBHUCSYEHBEPIINHBI,CBSI3bMEXY YU CIOMBEpIINHUUNCIOMpEDOep.IIpaBuinoymHuoxeHus. Pemre
Hue3agadcnomouisrorpados.IIporuBomnonoxusiecoObITus. Jluarpamma Diinepa. O6benune-
HueuriepecedenmnecoobITuii. HecoBmectabiecoObITH. DOPMYTaCI0KEHUSIBEPOSITHOCTEH. Y CIIOB
HasiBeposATHOCTh. I IpaBninoymHoO-
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>xenusi.HezaBucumele coObITus. [IpeacraBieHue s3kciepuMeHTaB Bue Aepesa. Perienue
3a71a4 Ha HaXOXXJICHUE BEPOSITHOCTEH C I10-
MOILIBIOJEPEBACIy YaHHOT OOKCIIEPUMEHTA, AUarpaMmmIiisiepa.

9 kJacc

IIpencrasienre JaHHBIX B BUJIE TAOIUIl, JUArpamMM, IpauKOB,HUHTEPIIpETALINS JaHHbBIX.
UreHne u noCcTpoeHue TabIull, AuarpamMmm,rpapukoBOopea’ibHbIMIAHHBIM.

IlepecranoBkuudakropuan.Coueranusinuaruciocoderanuil. Tpeyronpuuk I[lackais. Pemenue
3a71a4 C UCMOJIb30BAaHUEM KOMOU-HATOPHUKH.

I'eomeTpuueckast BeposiTHOCTh. CirydaifHbIM BHIOOP TOYKH U3 (pu-
I'ypbIHAIJIOCKOCTH,U30TPE3KAUU3TYTHOKPY>KHOCTH.

Hcneitanue. Ycnex u Heyaada. Cepust UCIIbITaHUN 110 epBoroycnexa. Cepusi HCHbITAaHUMN
bepnynnu. BepositTHocTH COOBITHI B ce-puuucnbITaHu bepHyin.

CnyuailiHasi BeJIMUMHA U pacrpe/ieieHue BepossTHOCTEN. MaTrema-
TUYECKOoeoxkujanuenaucriepcus.l [pumepbpiMareMaTHdeCKOro0XXKHU1aHUSIKAKTEOPETHYECKOTOCP
€JHETr03HaYEeHUsIBEJIMUNHbI. MaTeMaTHYeCKOE0KHUJaHUEHU AU CIIEPCUSICITY YallHONBEJIMUNHbBI
«YHUCI0YCHEXOBBCEPUNHUCIIBITAHNNBEPHY TN .

[Mousitneozakonebonpmxynces.MIzamepeHneBEpOATHOCTEIC NOMOIIBIO YacTOT. Poib u
3HAYE€HHUE 3aKOHA OOJIBIIUX YHUCEIT BIIPUPOAECHOOIIECTBE.

[IJTAHUPYEMBIE TIPEAMETHBIE PE3VJIbTATBI OCBOEHHMA
[TPUMEPHOUPABOYEUIIPOI'PAMMBIKYPCA(ITOI'OJAMOBYYEHU A)

HpeL[MCTHLIe PE3yJIbTaTbl OCBOCHUA KypCa «BepOHTHOCTB M CTa-THCTHUKa» B 7—9 kiaccax
XapaKTCPpU3yroTCs CIACAYIOIINMU YMCHU-AIMU.

TKI1acc

6 UuratbuH}OpPMAITHIO, ITPEACTABIICHHYIOBTAOIUIIaX, Haua-TpaMMaXx; IPEJICTABISATh JaHHBIC
B BHJIE TaOJIMIl, CTPOUTH JHa-TPaMMBbI (CTOJIOUKOBEBIE (CTOJIOUATHIE) U KPYTOBBIC) T10
MacCHUBaM3Ha4Y€HUU.

6 OnuceIBaTh U UHTEPHPETUPOBATH PEAITLHBIC YUCITOBBIC
JTaHHBIC, IIPEACTaBJI€HHbIEBTA0IHUIIaX , HaguarpaMmMmax,rpapuKax.

6 Mcnonp30BaTh 11 OTIMCAHUSI TaHHBIX CTATUCTUYECKUE XapaKTe-PUCTUKHU: CpEeIHEES
apudmMeTHyecKoe, MeJInaHa, HanOoIbIllee MHAUMEHbIIICe3HAUCHHU S, pa3Max.
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6 MmeTh npeAcTaBiIEHHUE O CIIy4aiflHOM M3MEHYUBOCTH Ha
npuMepaxieH,Pu3n4eCKUXBEJINYNH,aHTPOIIOMETPUUECKUX
JAHHBIX; UMETIIPEACTABICHUEOCTATUCTUYECKONY CTOMYUBOCTH.

8 kmacc

6 H3Bnekarh U npeoOpa3oBBIBaTh HH(POPMAIIHIO, TPEICTABICHHYIOB BHUAC TaOIHUII,
JauarpaMM, rpaduKoB; IIPEeACTaBIISATh JJaHHbIE BBUJICTAOIUI, JUarpaMM,rpauKOB.

60nuckIBaThIaHHBICCIIOMOIIBIOCTATUCTUYECKUXITOKAa3aTeIe:CpeTHUX 3HAaUYSCHUIN U Mep
pacceuBaHus (pa3max, JUCIICPCHUS UCTAHJIAPTHOCOTKIIOHEHHUE).

6 HaxonuTh 49acTOThl YMCIOBBIX 3HAYCHUH M YaCTOTHI
COOBITUI,BTOMYHCIICTIOPE3YIbTaTaAMU3MEPEHUNNHAOIIO JCHU .

6 HaxoauTh BEpOSITHOCTH CIIy4YaWHBIX COOBITUM B OIIBITaX, 3Hasl BE-POSATHOCTHUIJIEMEHTAPHBIX
COOBITUI, B TOM YHCJIE B ONIBITAXCPABHOBO3MOKHBIMUAJIEMECHTAPHBIMUCOOBITHUSIMU.

6 Mcrnonb3oBaTh rpaduyecKkrue MOACIHU: IEPEBO CIIYYailHOTO JKCIIe-
pHUMEeHTa, JuarpaMMblDisiepa, YucjioBasinpsimast.

6 OnepupoBaTh NOHSITHSIMH: MHOXXECTBO, ITOJIMHO>KECTBO; BBIMOJI-HITh ON€pallii Ha/l
MHO>KECTBaMH: 0ObEeAUHEHHUE,
epeceyeHne, JONOJIHEHUE; [IEPEUNCTSITHIIIEMEHTHIMHOXKECTB; IPUMEHATHCBOUCTBAMHOXKECT
B.

6 Mcronb3oBaTh rpaduaecKkoe NpeaCcTaBICHUE MHOYKECTB M CBI3EHUMEXKTy HUMH JUIS
ONHCaHMsI POIIECCOB U SIBJICHUH, B TOM
YU CJICNPUPEHICHUU3AAauN3IPYyTUXYY€OHBIXIIPEAMETOBUKYPCOB.

9 kiacc

6 H3BiekaTh U IIpeoOpa30BhIBaTh HHPOPMAIIHIO, IIPEICTABIICHHYIOB Pa3JIMUYHBIX
HCTOYHHKAX B BHUJIC TAOJIMIL, AUArpaMM,
rpaduKOB;IPEACTaBIISI ThJaHHBIEBBU,1€TA0INIL, JUAarpaMM,I'pa( UKOB.

6 Pemrats 3a7aun opraHM30BaHHBIM I1€peOOPOM BaApUAHTOB, & TAK-
’)K€CHCHOJIb30BAHUEMKOMONHATOPHBIXIIPABUIUMETO/I0B.

6 Mcrnonp30BaTh onucaTeIbHbIE XapaKTepUCTUKHU SIS
MaCCHUBOBYMCIIOBBIXIaHHBIX,BTOMYHCIECPEAHNE3HAUCHUIUMEPbIpac-CEUBaHUS.

6HaxoauThuacTOThI3HAUEHUHNYACTOTBICOOBITHS, BTOMYHCIIETIONb3YSICh PE3yJIbTaTaMUu
MPOBEJIEHHBIX U3MEPEHUN U HAOJI0/Ie-HUH.

6 HaxonuTh BEpOSITHOCTH CITy4YalHBIX COOBITUH B M3YYCHHBIX OIThI-TaX, B TOM YHCIIC B
ONBITaX C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBI-MU COOBITUSIMHU, B CEPUSX UCOBITAHUN 10
IIEPBOIO yclexa, B ce-pusiXxucnelTaHnibepnyn.
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6 ImeTh peAcTaBICHUE O CIIy4YalfHOM BEIUYUHE U O paclipe/iesie-HUUBEPOSI THOCTEH.
6 ImeTh mpeAcTaBICHUE O 3aKOHE OOJIBIINX YHCEN KaK O MPOsIBJIE-HUU 3aKOHOMEPHOCTH B
ClIydaliHOM M3MEHYMBOCTH U O POJIM 3a-KOHAOOJIBIINXYHUCEIIBIPUPOICHOOIIIESCTRBE.

94



TEMATUYECKOEIIVIAHUPOBAHMEYUYEBHOI'OKYPCA(IT

OI'OAAMOBYYEHUA)

7 xiacc (Hemenee34q)

Hassanuepa
3mesa(TeMbl) OcHoBHOecO/1ep:KaHHe XapakTepuCTHKAIEATEIbHOCTHOOYYAI01IT
(umucji04yacoB nxcs
)
Ilpeacrasienuenal Ilpencrasienue naHHbpIX B | OCBaAaMBaTHCIOCOOBIIIPE/ICTABICHUSA
HHBIX Tabnu- CTaTUCTUYE-CKUX TaHHBIX U YHUCJIIOBBIX
(79) nax.lIpakTnyeckueBbIYUC MAaCCHBOB C IIOMOIIBIOTAOINI U
JIEHUSIIIO TaOIMYIHBIM JiMarpamMM C UCIIOJIb30BAaHUEM
maHHbeIM. MI3Bi1eue-HUE U AKTyaJIb-HbIX U BaXKHBIX JTAHHBIX
UHTEPIIpETAIUS (nemorpadudeckue naH-HbBIC,
TabuaHbIX TaHHBIX. [ Ipak MPOU3BOJICTBO IMTPOMBIIILIIEHHOMN U
THYecKasipadoTa CEJIbCKOXO-35IMCTBEHHOM MPOJAYKIIUU,
«Tabmuub. OOIIIeCTBEHHBIC U TTPU-
I'paduueckoenpencraBpicH POHBIESBIICHNS).
HuceaaH- H3yuaTh MeTOaAbI pabOThI C
HBIXBBHJCKPYTOBBIX,CTONO | 1aGnuuupivu n rpadgu-yecKkumMu
HMKO-BbIX (CTONOYATHIX) MPEACTABICHUSIMHA JTAaHHBIX C
Auarpamm. Ure-Hue u MOMOUIBIONHU(PPOBBIXPECYPCOBBXO/IC
IIOCTPOCHHUC AHarpaMm. IPaKTUISCKUXPaOboT
IIpu-mepsbi
neMorpadgudeckKkux
nuarpamm.IIpakTuyeckasp
abota«/lpuarpamMm-MbD»
OnucareabHasict | YucnoBbieHaOopbl.CpenHeea| OcBanBaTh NOHATHS: YMCIOBOU
ATHCTHKA pud-MeTHYECKOE. HaOop, Mepa NeH-TPAJTbHOW TCHJICHIITUHN
(89) MenuanauuciioBoronabopa.y| (Mepa 1ieHTpa), B TOM

CTOM-YUBOCTbMEINAaHBbI.
IIpakTnueckasipadora«Cpe
JTHUC3HAYCHUSD.
HaubonpmieennanmMeHsbIees
Haye-
HHUSYUCIIOBOTOHabopa.Pazm
ax

quciecpeaHeeapuGMeTHIECKOe, Me1ra
Ha.

OnuceIBaTh CTATUCTUYECKHUE JJaAHHLIE
C NIOMOIIBIOCPEAHETO
apu(pMeTHIeCcCKOTO U MEJIMAHBI.
Penrare3agaun.
N3yuyarbCcBOMCTBACPEAHUX, BTOMYUCIT
€CnoMO-NIbI0 MU(PPOBBIX PECYPCOB, B
XOA€ MPaAKTHISCKUXPaOOT.
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl)
(4ucaovacon

)

OcHoBHOecO/Iep:KaHHe

XapakTepuCTHKAIEATEIbHOCTHOOY YA 01T
uxest

OcBauBaTh NOHATHA: HANOOJIbIIIEE U
HaWMEHBIIIEE3HAYECHUSITUYHNCIIOBOIOMACC
nBa,pa3zMax.

Pemiathb 3a1a4um Ha BEIOOD criocoda
OIIMCAHUs JaH-HBIX B COOTBETCTBUU C
MPUPOJION TAaHHBIX U IICIIS-
MHUCCIIENOBAHUS

CayyaiiHasiM3MeH

-4HBOCTD
(64)

CnyuaiiHast UBMEHYHUBOCTbD
(npume-pb1). Hacrorta
3HAYCHUM B
MacCCHUBEIAHHBIX.
I'pynnuposka. ' ucrorpam-
MBI.

IIpakTuueckas padora
«Cny4yailHasiu3MEHYHUBOCT
b»

OcBaMBaTh NOHATHUSA: YaCTOTA
3HAYCHUU B
MaCCHUBEIAHHBIX,IPYIIIIUPOBKATAHHBIX,
rucrorpamma.

Ctpours U aHAJIN3MPOBATH
TUCTOTPaMMBbI, HOJA0M-
PATBIOAXOASAIIUUIIIATTPYTTITUPOBKH.
OcBauBaTthb rpadpudeckue
MPEACTABJICHUS] PAa3HBIXBHUIOB
CJIy4alHOW U3MEHYMBOCTH, B TOM
9HCJIC CIIOMOIIBIO MU(PPOBBIX
pecypcoB, B XOJie IpaKTH4e-
CKOHUPaOOTHI

BBenenueBTeop

urpagos
(49)

I'pad, BepmmHa, pedpo.
IIpencras-
JICHHE3aJa4Y1CIIOMOIIBIOTD
ada.CrernieHb(BaJI€HTHOCTH
)BepuinHbL.Yucno pédep u
cyMMapHasi
creneHbBepIuH. Llens n
nukJi. IIyts B rpa-
¢e.ITpencraBieHNEOCBI3HO
cturpada.Oo6xoarpada(si
JICPOBITYTh).
IIpencraBiaenue 0o
OpPUEHTH-POBaHHBIXI'padax

OcBauBarb NOHATHA: Tpad,
BepmnHa rpada, pe-6po rpada,
CTEINEHb (BaJICHTHOCTh BEPIIIUHBI),
LHETbUITAKIT.

OcBauBaTh NOHATHSA: IIYTh B rpade,
SHUIIEpOB
nyTh,00x0Arpada,0pueHTUPOBAHHBIUT
pad.

Pemiath 3a7a4m Ha TIOMCK CyMMBI
CTENEHEHN Bep-
mHrpada,Harnoruckooxoaarpada,Han
OHUCKITYTEHBOPHUEHTHUPOBAHHBIXTpadax

OcBaunBaTthb cn10co0bI IPEACTABICHUS
3a1a4 U3 Kyp-

caanreopbl,reOMETPUN, TEOPUUBEPOSITH
OCTEN,APYTUXITPEAMETOBCIIOMOIIBIOTD
adoB(KapThl,
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CXEMBbI,dJIEKTPHUYECKHEIEeTTH, PYHKIHN
OHAJILHBIECOOTBETCTBHSI )HAIpUMEpPA
X

BepositHOCTBHYA-
CTOTACHYYANHHOTO

coOLITHS
(4u)

Cny4d4alHBIMONIBITUCITYYall
HOECOOBITHE.
BepositHOoCTh M
gacTtoTtacoOsiTusi. Ponb
MaJIOBEPOSITHBIX
UOPAKTUUECKU
JIOCTOBEPHBIX COOBI-THH B
OpUpoae U B OOIIIECTBE.
Mo-HeTa u urpajabHas
KOCTH B
TEOPUHBEPOSITHOCTEH.
IIpakTnueckasipabora«Ya
CTOTAaBBIMTaACHUSIOPJIIa»

OcBauBaTh NOHATHSA: CIIyYalHBIN
OIIBIT U CITy4daii-HO€ COOBITHE,
MaJIOBEPOSITHOE U TIPAKTUYECKH J10-
CTOBEPHOECOOBITHE.

HN3yuyarb 3HAUMMOCTH
MaJIOBEPOSITHBIX COOBITUI
BOPUPOAEUOOIIECTBEHABAXKHBIXITPU
Mepax(aBa-pum, Hec4acTHbIC Clly4au,
3ammra
nepcoHaJIbHOWMUHOpMaIIUU,iepeaay
aJIAHHBIX).

HN3y4aTh poJib KIITACCHYECKUX
BEPOSITHOCTHBIX MO-/ieJieil (MOHeTa,
urpajibHasi KOCTb) B TCOPUU BEPO-
SITHOCTEH.
Ha6o1aTbuu3y4yaTb4acToTy
COOBITHUI B MPO-CTHIX DKCIIEPUMEHTAaX,
B TOM 4YHCJIE C
HOMOINBIONU(PPOBBIXPECYPCOB,BXOIE
MTPAKTUICCKOUPAOOTHI

O0001menne,KOH-

o

IIpencraBinennenanupix.O
nuca-
TeJIbHasicTaTucTuka.Bepost
THOCTBCITYYallHOTOCOOBITH
s

IToBTOPATBU3YyYEHHOE U
BBICTPAMBATbBCUCTEMY3HAaHUM.
PemiaTrhs 3aga4u Ha IIPEICTABICHUE U
OIIMCAaHUENAaHHBIX C IIOMOIIBIO
U3Y4YE€HHBIX
XapakTepucTUK.O0cyxaaTh NIpUMepbI
CllydalHbIX COOBITHH, Maj0-BEPOSTHBIX
U IPAKTUYECKU JOCTOBEPHBIX CIIydai-
HBIX COOBITHH, UX POJIU B IPUPOJIE U
JKU3HU 4Y€I10-BEKa
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8 kumacc(nemenee34u)

TA-THCTHKA.
PacceuBa-

HUEJAHHBIX
(49)

4HUCIOBO-TO Habopa.
CrangapTHOE OTKJIOHE-
HUeUYHucJIoBoronabopa./lua
rpaM-MbIpacCECHUBaHUS

Hassanuepa
3mesia(TemMbl) OcHoBHOecO/Iep:KaHHe XapakTepuCcTHKAIEATEIbHOCTHOOYYAI01IL
(4ucjioyacos uxcs
)
IloBTOpEHue IIpencraBiennenanubIX.O IToBTOPATBU3YUYEHHOE U
KI ca7kJyacca nuca- BBICTPAMBATBCHUCTEMY3HAaHUM.
( ‘g tenpHasicTaTucTuka.Cioyua | Pemiarhs 3aja4ym Ha NpPEACTaBICHUE U
WHasIU3MEHYMBOCTb. OIMCaHUEOAaHHBIX C IOMOIBIO
Cpennue W3YYEHHBIX XapaKTepUCTUK. PemnaTs
4H1CJIOBOroHabopa. 3aa4M Ha IPEJACTABICHUE
Cny4daiiHbIe COOBITHSI. IpyHIMpOBaH-HbBIX JTAHHBIX U
BeposTHoOCcTHH 94aCTOTHI. OIIMCAaHUE CIIy4YauHOW U3MEHYUBO-CTH.
Knaccuueckue Pemiarb 3a1a4m Ha onpenesieHue
MOJAEJIMTEOPUUBEPOSITHOC | YACTOTHI CIy4al-HBIX COOBITHH,
TEN:MOHETAUUTPAJILHASIKO | OOCYXJI€HHE NPUMEPOB
CTh CITy4YalHBIX COOBITHIT,MAaTTOBEPOSTHBIX
UIPAKTUYECKHUIOCTO-
BE€PHBIXCITYYaWHBIXCOOBITHUHN, UXPOJITH
BIPUPOACHKN3HUYEIIOBEKA
Onucareapnasic | OrkinoneHus. Jlucnepcus OcBauBATBNIOHATHA : TUCIIEPCUSIUCTAH

JTAPTHOCOTKIIOHEHUE, UCII0JIb30BaTh
9TH
XapaKTEPUCTUKUJISIONUCAHUsIpacce
UBaHUWSTAHHBIX.

BeiaBuraths runore3bl 00 OTCyTCTBUU
WJIM HaJlu-
YHHMCBSI3UIIOAMarpaMMaMpacCEeUBaHUsL.
CtpouTs quarpaMMbl pacCeBaHUS
10 UMEIOIIUM-
CSIHAHHBIM,BTOMYHCJIECIIOMOIIBIOKOM
bIOTEpPA

MHuo:kecTB
a(4u)

MHO0XeCTBO,ITOIMHOKECTB
0.0One-panum Hajg
MHOKECTBAMU: 00ObEIHU-
HEHUE, IepeceUueHue,
JOITOJTHE-HHUE.

OcBauBATHLIOHATHS :MHOXKECTBO,JIEMEH
TMHOK€E-CTBA,II0IMHOKECTBO.
BoInoaHATHONIEPpAIMUHAIMHOXKECTBAM
H:00be-
JINHCHHUE,ITIEPECEUYCHUE,JOTTOJTHCHHE.
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CaoiicTBaonepauitHagMH
oXKe-
CTBaMU:IEPEMECTUTEIBHOEC
,coue-

TaTeIbHOE, paCIIPEACITUTEIT
BHOE,BKJIIOYEHUS.
I'padpuueckoe
MpEJICTaBJICHUE MHO-)KECTB

Hcnoab30BaTbCBOMCTBA: IEPEMECTUTE b
HOE,CO-

yeTaTebHOe, pacpeaeIuTeIbHOE, BKITIO
gyeHus. Ucnmosib3oBaThrpadpuaeckoernpe;n
CTaBJICHUEMHO-
SKECTBIIPUOIIMCAHUUPEATILHBIXIIPOIIECCO
BUsAB-
JICHUM,IIPUPECIICHUN3A0a4YU3APYyTUXYyYe
OHBIXIPEJIMETOBUKYPCOB

BeposiTHo DnemeHTapHbIecOObITH.C OcBanBaTbNOHATHSA DJIEMEHTApPHOECOO
CThCJIy4Yail JIy4daii- BITHE,CITy-4allHOE€ COOBITHE KaK
HOroco0bI HblecOObITHs. biaronpusitc | COBOKYITHOCTBb OJaronpusT-
THS TBYIO-IIIUE BJIEMEHTAPHbIC CTBYIOILIUXAJIE€MEHTAPHBIXCOOBITHI,pa
(64) coOrITHs. Bepo-sTHOoCcTH BHOBO3-
coObITHM. ONBITHI C PABHO- | MOKHBIEDIIEMEHTAPHBIECOOBITHSA.
BO3MO>KHBIMHAJIEMEHTApPH Pemiarp 3a1a4m Ha BBIYMCICHUE
bIMUCOOBITHAMHU. CITyqaiiH BEPOSITHOCTEN CO-OBbITUH 1O
BIBBIOOD. BEPOSTHOCTSIM JIE€MEHTapHBIX
IMpakTuueckaspadbora«Orn COOBITHUICITY4alfHOTOOTIBITA.
BITBICPABHOBO3MO>XHBIMHUD PemarTp 3agauym Ha BBIYHCICHUE
JIEMCHTApPHBbI- BepOHTHOCTeﬁ CO-OBITHUM B OIIBITaX C
MHUCOOBITUSIMH Y PaBHOBO3MO>KHbBIMH 2JICMCHTAP-HBIMH
COOBITHUSIMH, B TOM YHCJIC C TOMOIIBIO
KOM-IIbIOTEPA.
IIpoBoaANTHL U U3yYaTh ONBITHI C
PaBHOBO3MOKHBI-MH 2JI€MEHTAPHBIMU
COOBITHSIMU (C MCHOJIB30BAHU-
€MMOHET,UT'PATIbHBIXKOCTEH,IPYTUXMO
JIeJIEeH )BXOACIIPAKTHUCCKOMPaOOTHI
BeenenneBreopu | JlepeBo.CBoiicTBagepeBa:e | OcBauBaTh NOHATHUA: JIEPEBO Kak rpad
wrpagos JTAH- oe3
(4‘3 LIUKJIa,BUCSYasiBEPIIUHA(JIUCT),BETBb ]

CTBEHHOCTBITYTH,CYIIIECTBO
BAaHHWEBHUCSYEUBEPIINHBI,CB
SI3BMEXK Y YUCIIOMBEPILINHUA
yuciaompéoep.IlpaBunoym
HOKCHMUS

epeBa,nyThBAEPEBE, IUaMETPJICpEeBa.
HN3yuaTh cBOMCTBA AepeBa:
CYLIECTBOBAaHUE BUCS-4Ell BEPIIUHBI,
€IMHCTBEHHOCTbD ITyTH MEXY ABY-MsI
BE€PUIMHAMM, CBS3b MEXK/Iy YUCIIOM
BEPUINH UYHCITOMPEDED.
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Ilpooonsicenue

HUEUIepeceyeHue
coOwITHii. HecoBmecT-HBIE
coObITHsI. Dopmyia
cnoXxeHusiBepossTHocTei. I 1
PaBUIIOYMHOMKE-HHUSI
BEpOSITHOCTEN. Y cJIOBHAs
BEpO-
siITHOCTh.He3zaBucumebiecoo
piTus. I IpencraBienue
CJIy4alHOTO DKCIIe-
pUMEHTaBBHUICACpPEBa

Ha3Banuepa
31e1a(TeMbl) OcHoBHOecO/Iep:KaHHe XapakTepuCcTHKAAESTEJIbHOCTHOOYYAKOLI
(uMcji09acoB uxcs
)
PemiaThb 3aJa4M Ha OUCK U
NepeUrcCiICHUE
nyTeUBIepeBe,ONpeeJICHUEUnCIIaBep
IMUHUIUPEOEPB JIepeBe, 00Xoq
OWMHaApHOTO JiepeBa, B TOM YHCJIE
CIIPUMEHEHUEMITPABHIIAyMHOKCHHU ST
CayuaiiHbie IIpoTruBononoxHoecoObIT | OcBamBaTh NOHSTHSI: B3AUMHO
coOBbITHSA e./lna- MIPOTHUBOIIOJIOKHBIECOOBITHSI, OTIEpPAIIUU
(89) rpammaldiinepa.O0beauHe HaaCOOBITUSIMH,00bEUHE-HUE U

repecedeHrue COOBITUN, TuarpaMmma
Ditnepa(Diepa—
BenHa),coBMeCTHBICHHECOBMECTHBIEC
oOBITHS.
HN3yuarbTeopeMbIOBEPOSITHOCTUOOBE
WHCHUSIBYXCOOBITHU((POPMYITBICIIONKECH
Hsl BEpOSITHO-CTEN ).

Pemiars 3aga4m, B TOM yucie
TEKCTOBBIC
3a/lauMHAONPEIEIIEHUEBEPOSATHOCTENO
ObeIUHECHUSIUTIEPECCUCHUSI COOBITUH C
IOMOIIBIO YHCIOBOU NPsA-MOH,
auarpamMm Jiiepa, GopMyIibl
CJIO’KE€HUSI BEe-POSITHOCTEH.
OcBanBaTbLNOHSITHSA: TIPABUIIO
YMHOKEHUS BEPO-
SITHOCTEM,yCJIOBHASIBEPOSATHOCTh,HE3aB
HCUMBIECOOBITHSIICPEBOCITYYalfHOTOOI
BITA.
HN3yuaTtbcBoiicTBa(onpeeeHUs )HE3aB
WCUMBIXCOOBITHH.

Pemats 3a1aum Ha onpesieeHre U
HCII0JIb30BAaHUEHE3aBUCHMBIXCOOBITHH.
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Pemiatn 3a1a4M Ha IIOUCK
BCpOSITHOCTCfI, B TOMYMUCJIC yCJ'IOBHLIX,
C HUCIIOJIb30BAaHUEM JIepeBa CIIy-

JapHOT OOIbITa
OGoGmenne I[IpexacraBieHneaHHBIX.O IToBTOPATHU3YYCHHOCHBBICTPAUBATHCH
cremMy
’('Z?,HTPOHL mUca-TejlbHasl CTAaTUCTHKA. SHAHIL.
Fpa(bbf. Bepo-stHOCTH Pemiats 3a1aum Ha 1pEJICTaBJICHUE U
CIIy4alHOTO COOBITHSI. OIIMCaHHEIAHHBIX C IIOMOIIBIO
Oue- U3Y4YEHHBIX
MEHTHIKOMOHHATOPHUKH XapakTepuCTUK. Pemrarb3agauucipum
eHeHueMrpadgos.

PemaTh 3a1aun Ha HAXO0XKJICHUE
BEPOSITHOCTH CIIy-
YaHHOTOCOOBITHUSITIOBEPOSTHOCTSIMIJIE
MEHTap-HbIX COOBITUM, B TOM YHUCJIE B
ONbITaX C paBHOBO3-
MO>XHBIMHUAJIEMEHTAPHBIMHUCOOBITHUSIM
.
PemaTb3agauynHaHax0XXJICHUEBEPOST
HOCTEHOOBEIMHEHHUS U TIEPECECUECHUS
COOBITHI, B TOM YHC-JIC HE3aBUCHUMBIX,
C MCITOJIb30BaHUEM
rpaduYecKUXIIpecTaBIeHUNIepeBac
JIy4alHOTOONbITA.

PemiaTh 3aa4u Ha TIEPEUYUCICHUE
KOMOUWHAaIM(4ucia nmepecTaHOBOK,
4yucJla COYETaHMUM ), Ha Ha-XO0XK/ICHUE
BEPOSITHOCTEU COOBITHI C
NPUMEHCHUEMKOMOUHATOPUKH, B TOM
qHCIe C
ncnoJsib3oBaHueMTpeyroiabHukallacka
JIsT
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9 xiacc (HemeHee34y)

Hassanuepa
3nesa(TremMbl) OcHoBHOecoIepKaAHNE XapakTepuCcTHKAIEATEIbHOCTHOOYYAI01IL
(4ucaovacon uxest
)
IHoBTOpEHUEKY IIpencraBienunenanubix.O II0BTOPATHN3YYCHHOCHBLICTPAMBATHCH
ca8kJjacca nuca-TeabHasl CTaTUCTUKA. cremy
44) OrnepaninHaICOOBITHUSIMHA —
o PemiaTts 3aa4um Ha IIPEICTABICHUE U
HezaBucumoctbcoObITHI ONMCAHUETAHHBIX.
Pemarbs3agauynHaHaxX0XKIAECHUEBEPOST
HOCTEHOOBEIMHECHUS U TIEPECEUCHUS
COOBITHIA, B TOM YHC-JIC HE3aBUCUMBIX,
C MCHOJIb30BAHUEM
rpaduuecKuXIpeICTaBICHUNNAEepeBac
JIY4YalHOT OOIIbITA.
Pemarp 3aga4m Ha 1iepeyrcIICHUE
KOMOUWHAau(4uciaa nepecTaHOBOK,
4JucJla COYETaHUil), Ha Ha-XO0XJICHUE
BEPOSITHOCTEH COOBITUI C
NPUMEHEHUEMKOMOWHATOPUKH, B TOM
4ucie ¢
ncrojib3oBaHueMrTpeyrojgbHukal lacka
J1s1

JuaemMeHTBIKOMOU-| KomMOMHaTOpHOE IIPaBUIIO OcBauBaTbHNOHATHS :KOMOUHATOPHOE

HATOPUKHU YMHOXe- OpPaBUWIOYMHO>KEHHUS,

(49) nus.IlepectanoBku.PakTo yHnopsigioueHHas mapa, Tpoka 00b-
puan.CouyeTaHUusIN41CIIOCO €KTOB, IEPECTAHOBKA, (haKTOpHaII
yetaHuil. TpeyronsHukllac qucia, couera-
kainsa. IIpakTuue-ckas HUE, YN CIIOCOYECTAaHUU, TPEyTroJabHUKI |
pabora «Brruucnenue ackassl.

BEPOAT-HOCTEU C Pemiarp 3a1a4M Ha NIEPEUYUCIICHUE
HUCIIOJIb30BaHUEM KOMOH- YHOPSAAOYEHHBIXIIAP, TPOEK,
HATOPHBIXPYHKITHHIISKTP IIEPEYNCIICHUE NIEPECTAHOBOK U COYe-
OHHBIXTAOITHUI) TAaHUUAJIEMEHTOBPA3JINYHBIXMHOKECTB
Pemars3ajaunHanpuMeHeHUEYHUCIAC
odeTaHuMBaIreOpe(CoKpalEHHOCYMH
oxeHue,0mHoMHBIO-TOHA).
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Pemiathb, npuMeHsisi KOMOMHATOPUKY,
33/1a4v HAaBBIYUCIJICHUE
BEPOSITHOCTEN, B TOM YHCJIE C IIOMO-
HIbIOAJIEKTPOHHBIXTAOINULBXOJIETIPAK
TUYECKONPaObOThI
I'eomerpnuecka I'eomerpuueckas OcBauBaTBNOHATHET€OMETPUYECKOIIBE
ABEPOATHOCTD BEpOATHOCTb. City-yaliHbIi | posTHOCTU.Pemars 3aga4ym Ha
(49) BBIOOP TOYKH U3 HaXO0>XJICHUE BEPOSITHOCTEN BONBITAX,
(purypsiHa rmiockocTu, u3 IIPEICTaBUMBIX KaK BBIOOp TOUYEK U3
OTpe3Ka, U3 MHO-TOYTOJIBHUKA, Kpyra, OTpe3Ka
JYTHOKPYKHOCTH WU T1yTU OKPYKHO-
CTH,49HMCIIOBOTONIPOMEKYTKA
HcnbiTan Ucnbitanue.Ycnexuneysa | OcBanBaTbIOHATHS  UCIIBITAHNE, JIEME
usibepny ya.Ce-pusi UCIIBITAHUM 10 HTapHOECOOBITHE B HUCITBITAHUH (yCIIEX
JUIn(64) IEPBOIO 1 HeyJlada), CEpUsIUCIIBITAHUN,
ycnexa.Mcnbeitanus HaCTyIJIEHHE IIEPBOIO ycriexa (Heyaa-
Bepuysumi. BeposiTHO-CTH | 4H),cepusiucnblTaHuiibepHym.
COOBITUH B cepuun PemiaThb 3aJa4M Ha HaXOXKICHUE
ncneiranunbepnynm. Ip BEPOSITHOCTEN CO-ObITUI B cCepUHU
akTH4deckasipabora HWCIBITAHUHN J10 IIEPBOro ycrexa, BTOM
«Hcnprranusabeprym» qucie ¢ IpUMEeHEHUEM (POpMy bl
CYMMBI I'€0-METPUUECKOUIIPOTPECCHUH.
Pemarbp3ajauyMHaHaX0XX/ICHUEBEPOST
HOCTEHDJIEMEHTAPHBIX COOBITHH B
cepuu ucnelTaHnuii bep-nyinm, Ha
HaXO0>XJICHUE BEPOSITHOCTH
onpeJiencH-
HOT'OYHCJIay CIEXOBBCEPUHNHUCITBITAHUN
bepnyinu.A3yuars B xoae
NPaKTUYeCKOi paboThbl, B TOMYUCIIE C
MMOMOIIBIO TU(PPOBBIX PECYPCOB,
CBOMCTBABEPOSITHOCTUBCEPHUUUCITBITAH
nnbepnyu
Cayuaiin Ciyyaiinasl BEJIMYMHA U OcBOUTH NOHATHUSA: CIIydalHas
asiBeJInY pacuopene- BEJIMYMHA, 3HaUYE-HUE CIIYYalHOU
uHa(64) JIeHueBeposiTHOCTe.Mare BEJIMUMHBI, pacIIpeeJICHUE BEPO-
MaTH- SITHOCTEH.
yeckoeokuanuenaucrepc | M3y4arbHoOCyKAATBIPUMEPBIIUCKPET
USICIIyYauHOUBEINYUHBIL. [ 1 HBIXUHE-
pPUMEPLIMATEMATUYECKOTOO | HPEPBIBHBIXCIYYalHBIXBEIUYMH(POCT,
JKUJAHUSKAK BECYEJIO-
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Ilpooonsicenue

Ha3Banuepa
31e1a(TeMbl)
(4ucaovacon

)

OcHoBHOecO/Iep:KaHHe

XapakTepuCTHKAIEATEIbHOCTHOOY YA 01T
uxest

TEOPETUUYECKOr0 CPETHETO
3HAYEHUSIBEJIUYNHBIL.
ITousTue o 3aKoHE
OOJIBIINX
uncen.3mepenue
BEPOSTHOCTEU C IIOMO-
mprovactoT. I [ppumenenunes
aKOHAOOJIBIINXYHUCEIT

BEKa, YUCJICHHOCTh HACEJIEHMUS,
Jpyrue u3MeH4U-

BbI€BEJINYHNHBI, pACCMATPHUBABIIHNECSB
KypCecTa-TUCTUKH ), MOJICIIbHbBIX
CJIy4alHbIX BEJIUYWH, CBSI-
3aHHBIXCOCITYYaHBIMUOTILITAMHA(OPO
CaHHUEMO-
HETBL,UI'PAJIBHOMKOCTH,COCITyYauHbI
MBBIOOPOMMUT.IL.).

OcBauBaTh NOHATHSA: MATEMaTUYECKOE
OXKHUJaHUECTy4YalHOW BEJIMYMHBI KaK
TEOPETUUECKOE

CpeaHee3HaueHHEe, TUCIIEPCUSACITyYallH
OMBEJIMYMHbBIKAKAHAJIOTIUCIEPCUNYHC
JIOBOroHabopa.

Pemarp 3a5aum Ha BbIYMCIICHUE
MaTeMaTHYECKOT00KUIaHUSIUIUCTIEPC
WHUJMCKPETHOUCITYYalHOUBEIINYNHBI
10 3aJJaHHOMY pacIIpe/IeJICHUIO, B
TOMYHCJIE 3aJ1a4, CBI3aHHBIX CO
CTPaxOBaHUEM U JIOTE-PESIMU.
3HAKOMMTBCH C MATEMAaTHYECKUM
OXXKHUJIaHUEM
UIMCIIEPCUENHEKOTOPBIXpACIpEEIEH
U, BTOMYHCIIEpaCcCIIpeaeIeHUsICIIyYaliH
OWBEJIMYNHBI
«YHUCIIOYCIEXOB»BCEPUNHCITBITAHUN
Bbepnynnu.M3y4aTbyacToTyCOOBITHSIB
IMOBTOPSIFOLIAXCSCITY -
4alHBIXONBITAXKAKCITyYalHYIOBEINY
UHY.

3HAKOMMTBCH C 3aKOHOM OOJIBIINX
yucen (B popmebepnynnm): npu
OOJIBIIIOM YHCIJIE€ ONBITOB
4acTOTacOOBITUAOIN3KAKETOBEPOSITHO
CTH.

Pemath 3axaun Ha U3MepeHue
BEPOSITHOCTEN C MO-MOIIBIOYACTOT.
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OO6cy:xaaTh poJib 3aKOHA OOJIBIITNX
qHCcel B 000OCHO-BaHUHU YaCTOTHOI'O
METO/Ia U3MEPEHUS BEPOSITHO-CTEH.
O0cyx)aaTh 3aKOH OOJIBIINX YHCEI
KaK MpOsIBJIE-HUE CTAaTUCTHICCKOU
YCTOMYHUBOCTHU B
W3MCEHYHUBBIXSIBJICHUSIX, POJIb 3aKOHA
OOJIBIINX YHCEI B
PUPOACHUBKU3HUYCIIOBEKA

O000men IIpencrasienunenanupix.O {I%BTOP’ITBH3Y‘ICHH0eHBBICTPa“BaTBCH
TEeM

ne,KOHTPO nuca-TejbHas 3HaH)1/’1i’I

T6(104) CTATHUCTHKA. . Pemarh 3aa4M Ha IIPEACTABIICHUC H
BepositHOCTBCIIy4UallHOTO ONMUCAHHEIAHHBIX.
CO6BITH’I~3H6MGHT§’IKOM6 PemaTh 3a1aun Ha HAXO0XKJICHUE
nHatopuku. CiaydaiiHble BEPOSITHOCTEH CO-OBITHIA, B TOM YHCJIC
BCJIA- B ONIBITaX C PaBHOBO3MOXHBI-
HHUHBIMPACTIPEACICHUA MHUAJIEMEHTAPHBIMUCOOBITUSIMHU, BEPOST

THOCTEHOOBETUHECHUSIUTIEPECEUCHUSICO
OBITHI,BEIYHC-JISITh BEPOSITHOCTH B
OINBITAX C CEPUSIMU CIIydan-
HBIXUCHBITAHUN

IIpu pazpabotke paboueil nporpaMMbl B TEMaTHYE€CKOM MJIAHUPOBAHUU JOJKHBI OBITH
YYTEHBI BO3MOXX-HOCTH HCIIOJIb30BaHUS JIEKTPOHHBIX (IIU(PPOBBIX) 0Opa30BaTEIILHBIX
pecypcoB, SIBISIFOIIUXCS y4eOHO-METO-
MYeCKUMMHUMaTepualaMu(MyJIbTUMEANNHBIEIPOrPaMMBbI,AJIEKTPOHHbICYY€OHUKUN3a1a4YHUKH,3J1
eK-TPOHHBIE OMOINOTEKH, BUPTYyaAJIbHBIE JITA0OPATOPHUH, UTPOBBIE TIPOTrPAMMBI, KOJUJICKITUH
HU(PPOBBIX 00pa30-BaTEIbHBIX PECYPCOB), HCHOJIB3YEMBIMHU UL OOY4YEHHUSI 1 BOCHUTAHUS
pa3JIMYHBIX I'PYMII I10JIb30BaTENEH, IPEACTaBJIEHHBIMU B 3JIEKTPOHHOM (LIU(PPOBOM) BHUAE U
peann3yromMUMU IUJAKTHYECKUE BO3MOKHOCTHU
HNKT,conep>xaHuEeKOTOPBIXCOOTBETCTBYET3aKOHO1aTEILCTBY0000pa30BaHUH.

105



		2022-09-13T16:57:00+0400
	00919a529ef98347d9
	Мавлютов М.Ф.




