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1. HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma o6s3arensHoro yueoHoro npeamera «KMATEMATUKA»
pa3paboTana B coorBeTcTBUU ¢ TpeboBanussMu GI'OC OO0 u ¢ yueTom npuMepHOi
paboueit nporpammsl [Tpumepnoit OOIT OOO.

Oo0was xapakrepucruka yyeonoro npeamera «KkMATEMATHUKA»

PabGouass mporpamma mo MareMaTuke Mg oOydamommxca 5—9 Kiaccos
pazpaborana Ha ocHoBe DeAepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaH/JapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs ¢ YUETOM U COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TpaaulIul
poccHiickoro o0pa3oBaHUsl, KOTOpbIE OOECHeuHuBAIOT OBJAJACHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTaBIIIOIIMMH OCHOBY JUIsI HENPEPHIBHOTO 00pa3oBaHUs U
caMOpa3BUTHUS, a TaKXKe IEJIOCTHOCTh OOILIEKYJIbTYpHOTO, JHUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHs O0yuarmuxcsa. B pabouell mporpaMme yuTeHbl UJIEU U
nosioxkeHus: KoHuenmuu pa3z BUTUSL MaTeMaTuueckoro oopazoBanus B Poccuiickoit
Oenepanuu. B smoxy uudpoBoit TpaHchopmaiiuu Bcex cdep YeaoBeYECKOU
JeATEIbHOCTH HEBO3MOXKHO CTaTh 0OpAa30BaHHBIM COBPEMEHHBIM YE€JIO BEKOM 0e€3
0a30BOIl MaTEMaTUYECKON TMOJATOTOBKU. Y3K€ B IIKOJIE MAaTeMaTHKa CIYXHUT
OMOPHBIM TPEAMETOM IJIsl U3YYEHHUS CMEXHBIX IJUCHUIUIMH, a IOCJE IIKOJIBI
peabHON HEOOXOJMMOCThIO CTAHOBUTCSI HEMIPEPBIBHOE 00pa3oBaHue, 4YTO TpeOyeT
NOJIHOLIEHHOM 0a30B0il 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIE U
MaTeMaTHUYecKol. DTo O0O0YyCJIOBJIEHO TEM, 4YTO B HAUIM JHU pPacTeT YHUCIO
npodeccuil, CBSI3aHHBIX C HEMOCPEICTBEHHbIM NPUMEHEHHWEM MAaTEMaTUKHU: U B
chepe PKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTHYECKUX O0OJIacTIX, M Jaxe B
rymaHuTapHbiX cdepax. Takum oOpa3oM, Kpyr MIKOJIbHUKOB, JJIsi KOTOPBIX
MaTeMaTHuKa MOYKET CTaTh 3HAYUMBIM IPEIMETOM, PACILIUPSIETCS.

[IpakTryeckas moae3HOCTh MaTEMaTHUKK OOYCIIOBIIEHA TEM, YTO €€ IPEeIMETOM
ABJIAIOTCA  (yHAAMEHTAJIbHbIE CTPYKTYpPbl HAUIEro MUpa: MPOCTPAHCTBEHHbBIE
GopMBl M KOJMYECTBEHHBbIE OTHOIIEHUS OT MPOCTEHIINX, YCBAaMBAEMBIX B
HEIMOCPEICTBEHHOM OIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOUMBIX ISl pa3BUTHS
HAyYHbIX W TPUKIAAHBIX HACH. be3 KOHKPETHhIX MaTEeMAaTHYECKUX 3HAHUU
3aTPyIHEHO NMOHUMAaHUE MPUHIUIIOB YCTPONCTBA U HCIIONb30BAHUS COBPEMEHHOMN
TEXHUKH, BOCIPHUSATHE W  HUHTEpIpeTalus pa3HOOOpa3HOM  COLMATIBLHOM,
HYKOHOMHUYECKOM, MOoNMUTHUYEeCKOo MHpopmaruu, Maio 3¢¢deKTuBHA MOBCETHEBHAS
IIpaKTUYECKass NeATENbHOCTh. KaKIoMy 4YelOBEKy B CBOEH XU3HH MPUXOIUTCS
BBITMIOJIHATH PacyEThl U COCTABIISATH AITOPUTMBbI, HAXOIUTh U IPUMEHATH (HOPMYIIHI,
BJIAJETh MTPAKTUYECKUMH NPUEMAMHU T€OMETPUUYECKUX W3MEPEHHUI M MOCTPOEHUH,
YUTaTh UHPOPMAIIUIO, TIPEACTABICHHYIO B BUJE TAOJMI], TUarpaMm U rpaduKos,
XKUThb B YCIIOBHUSX HEONPEIEIEHHOCTH W IOHMUMATh BEPOSTHOCTHBIA XapakTep
CITy4alHbBIX COOBITUM.

OAHOBpEMEHHO C pacuiupeHueM chep TNpPUMEHEHUS MAaTeMaTHUKd B
COBPEMEHHOM 00I11ecTBE BCE 00jiee BaXKHBIM CTAHOBUTCS MAaTEeMAaTUYECKUM CTUIIh
MBIILIEHHUS, TIPOSBIISIONIMIICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B nmponecce
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U3y4YeHHsS MaTeMaTHKH B apceHaj] MPUEMOB M METOAOB MBIIUICHHUS YeOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HMHAYKLIMS W JAEIyKUUsS, O00OIIeHHEe H
KOHKpeTH3allusi, aHalu3 W CHUHTE3, KiacCupuUKalus W CUCTeMaTu3alus,
abctparupoBanre u aHanorus. OOBEKTHl MaTEMAaTUYECKUX YMO3AKIIOYEHUH,
npaBujia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyIHUpoBaTh, 00OCHOBBIBAThH U JIOKA3bIBATh
CY)KJIEHUsI, TEM CaMbIM pa3BHBAIOT JIOTUYECKOE MbIlIUIeHHe. Benymas poib
NPUHAICKUT MaTeMaTHKe U B (POPMHUPOBAHUHU AITOPUTMUYECKOW KOMITIOHEHTHI
MBIIUICHUST M BOCIHUTAHUW YMEHHM JEWCTBOBAaTh MO 3aJaHHBIM aJITrOpUTMaM,
COBEpIIICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIEC. B mpoiiecce perieHus
3a]1a4 — OCHOBOM yueOHOM AeSITENFHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS
TaK)Ke TBOpUECKas ¥ MPHUKJIaHAsE CTOPOHBI MBIIUICHUS.

OOyuyeHue MareMatuke Aa€T BO3MOXKHOCTh pa3BUBATh Yy OOYyYarolUXcCs
TOUHYIO0, pallMOHAJIBHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubosee
HOJIXOJSIINE SI3bIKOBBIE, CHMBOJIMUECKUE, FpaUuecKrue CpecTBa AJsl BHIPAKEHUS
CYXJICHHUI U HATJSAHOTO UX MPEICTABICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOLIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMSI JEHCTBUTEIILHOCTH,
IpEJCTaBICHUE O MPEIMETe U METOJAaX MAaTeMaTUKH, MX OTIMYUN OT METO/IOB
JIPYTUX E€CTECTBEHHBIX M T'yMAaHUTapHBIX HayK, 00 OCOOEHHOCTAX HPUMEHEHHMUs
MaTEeMaTHKU [JIsl PEIICHWS HAyYHBIX M TMPHUKIAJHBIX 3a7ad. Takum o0pasom,
MaTeMaTH4eckoe oOpa3oBaHME BHOCUT CBOM BKJIaJI B (opMHUpoBaHUE oOuIeH
KYJIBTYpbI U€JIOBEKa.

M3ydyeHne MaTeMaTHKW TakKe CHOCOOCTBYET ICTETUYECKOMY BOCIUTAHHIO
YelloBeKa, MOHMMAHUIO KPAacOThl M HM3AIIECTBA MATEMaTHUECKUX PACCyKICHUM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

Hean uzyuyenus yueonoro npeamera <MATEMATHUKA»

[TpuopuTeTHBIMU HENIMHU 00yUeHUS MaTeMaTHKe B 5—9 Kiaccax sBJISIOTCS:

e popMHUpOBaHUE IEHTPATBHBIX MaTEMaTUYECKUX MOHITUHN (YUCIIO0, BEIUYMHA,
reomMeTpudeckas purypa, nepemMeHHasi, BEpOsSITHOCTb, (DYHKIHS), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTb  MaTeMaTU4YeCKoro  oOpa3oBaHUs
oOyyJarommxcs;

eI10/IBEJICHUE OOYyUYarOIMXCA Ha JOCTYIMHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHU U OKPY’KAIOUIEro MUpa, MOHMMAHWE MAaTEMaTUKU Kak
YacTH OOIIEH KyJIbTYphI YEJIOBEUECTBA,

®Pa3BUTHE WHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydJaromuxcs,
MO3HABATEIIbHOW  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIJICHUS, UHTEepeca K U3YYECHUIO MaTeMaTHKU,

e popmupoBaHue (HyHKIIMOHATLHON MaTeMaTUYECKOW IPaMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSBJICHUS ~ MaTeMaTHYECKUX  TMOHATHM, OOBEKTOB W
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAIUSX W MPU U3YUYECHHH JPYTUX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
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dbopMynupoBaTh UX HA S3bIKE MATEMAaTUKU U CO3/1aBaTh MaTEMAaTUYECKHUE MOJIEIIH,
IIPUMEHATh OCBOCHHBIM MaTEMaTHYECKUM amnmapar i PELUICHHs] IPaKTHUKO-
OPUEHTUPOBAHHBIX 3a/Jad, HWHTEPIPETHPOBATh M  OLICHUBATh IIOJYYECHHBIC
pe3yibTaThl.

OCHOBHBIC JINHUHU COAEPXKAHUA Kypca MaTeMaTUKu B 5—9 knaccax: «Hucna n
BBIUKCIEHUS», «Auredpa» («Anredpandeckue BbIpaXEHUs», «YpPaBHEHUS U
HEpaBeHCTBA»), «DPyHkuum», «l'eomerpusi» («I['eomerpuueckue Gurypel u Hx
CBOMCTBa», «/I3MepeHne TreoMEeTpHUYECKUX BEIUYHUHY»), «BeposSTHOCTh U
CTaTUCTHKa». J[aHHBIEC TUHUU PA3BUBAIOTCS NapajuIeNIbHO, KaX/1asd B COOTBETCTBUU
C COOCTBEHHOW JIOTHMKOM, OJHAKO HE HE3aBHUCHMO OJIHA OT JIPYroi, a B TECHOM
KOHTaKTe u B3aumoneuctBuu. Kpome »3Toro, ux oOBEAUHSET JIOrHMYecKas
COCTaBJISIIONIAs, TPAJAMIMOHHO MPUCYIIAasi MAaTeMATHKE M IPOHU3BIBAIOLIAs BCE
MaTE€MaTUYeCKHe KypChl W cojepkaTenbHble JHHUH. CQPOopMyIHpOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe€ OCHOBHOT'O OOLIETO
oOpa3oBaHMsl TpeOOBaHUE «YMETh OIEPUPOBATH IOHATUSAMU: ONPEIEIICHUE,
aKCHOMa, TEOpEMa, JT0Ka3aTeJIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBaHMID» OTHOCUTCS KO BCEM KypcaMm, a (opmupoBaHUE
JOTHYECKUX YMEHHUH pachpenensercs 0 BCeM rojaM OO0y4YeHHs Ha YpOBHE
OCHOBHOro ooOmiero oopaszoBanusi. Coaep:kaHue oOpa3oBaHHUsA, COOTBETCTBYIOIIEE
IpEeIMETHBIM  pe3ysibTaraM ocBoeHHus [IpumepHoil pabouell mporpaMmel,
pacnpenenéHHbIM 10 ToaM OOy4eHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BOINpOCcaM OOydaromuecss oOpaniainuch
HEOJHOKPATHO, YTOOBI OBJAJCHUE MAaTEMAaTUYECKHMMH MOHSATHSMU M HaBbIKAMU
OCYUIECTBIISUIOCH TTOCIEA0BATENBHO U MOCTYNATENbHO, C COOMIOIEHNEM TTPUHIIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYIO CHUCTEMY
MaTeMaTHUYECKUX NPEICTaBICHUNA OO0ydJaromMxcs, pacluupsisi u yriyomnss eé,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

Mecto yueOHoro npeamera <KMATEMATHUKA» B yueOHOM IL1aHe

B cootBerctBuUu ¢ @DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJapTOM  OCHOBHOrO  00miero oOpa3oBaHMs ~ MaTeMaTHKa  SIBISICTCS
o0s3aTeNIbHBIM TMPEIMETOM Ha JaHHOM YpOBHE oOpazoBanusi. B 5—9 kmaccax
y4eOHbIl penMeT «MareMaTrukay TPaaUuIMOHHO U3Y4YaeTcsl B paMKax CIEAYIOIINX
y4eOHBIX KypcoB: B 5—6 kjaccax — Kypca «Martematuka», B 7—9 kiaccax —
KypcoB «Anrebpa» (BKJIOYasi 3JIEMEHTHl CTATUCTUKU U TEOPUU BEPOSTHOCTEH) U
«I"'eometpus». Hactosimielt mporpamMmoil BBOJUTCS CaMOCTOSTENbHBIA Y4eOHBIN
Kypc «BepOosITHOCTb U CTATUCTUKA.

Hacrosimieit nporpaMMoii npeaycMaTpuBaeTcsl BblIEJIEHUE B YYEOHOM ILJIaHe
Ha M3yYCHHE MAaTeMaTUKU B 5S—6 Kkiaccax 5 yd4eOHBIX 4acOB B HEJEIO B TCUCHUE
Ka)XJ0ro roja ooy4yenus, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HEJEIIO B TECUCHUE
KaXXJI0TO Toj1a o0ydeHus, Bcero 952 y4eOHbIX Haca.




2. COAEPKAHUE YYEBHOI'O ITIPEJIMETA, KYPCA

5 knacc
(vuebnwiil kypc « Mamemamuxay)

HarypanbHble uncna v HyJlb

HarypansHoe uymcio. Psng HartypanpHbiX uncen. Yuciao 0. M3obpaxeHue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YHMCIIOBOM) MPSMOM.

[lo3unmonHass cucrteMa cuucieHus. Pumckas Hymepanus Kak IpuMep
HETMO3UIMOHHOM CUCTEMBI CUUCIeHUA. [lecaTiuHas cucTeMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX UYHCEJI, CPABHEHUE HATYyPaJIbHBIX YUCEN C HYJIEM.
Crioco6b1 cpaBHeHM. OKpyTIICHHE HATypadbHBIX uncesl. CIoKeHne HaTypadbHBIX
YHUCeN; CBOWCTBO HYJIA IPHU CIOXEHUW. BplunTaHme Kak AeiicTBue, oOpaTHOE
CJIIOKEHHIO. YMHOXEHHUE HATypaJIbHBIX YHCEN; CBOMCTBA HYJSI U €IUHUIIBI TPU
yMHOXXeHHH. JleleHne Kak JeicTBUe, oO0paTHOe YMHOXeHU0. KOMIOHEHTHI
JEUCTBUM, CBSI3b MKy HUMHU. [IpoBepka pesynbraTa apuMeTHuecKoro JeHCTBUS.
[lepemecTuTenbHOE U COUETATEIHLHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKECHUS,
pacrpeenuTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHHSI.

Hcnonb3zoBanue OyKB i 0003HAYCHHUS] HEU3BECTHOTO KOMIIOHEHTA U 3alTUCH
CBOMCTB apr(METUUYECKUX JTCUCTBUM.

Jenutenu W KpaTHbIE 4YHWCIA, PA3JI0KEHUE HAa MHOXUTend. IIpocTeie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

CreneHb ¢ HaTypaJdbHBIM I[IOKa3aTelieM. 3alKucCh 4YHUCIa B BHJAE CYMMBI
Pa3psIHBIX ClaraeMbiX.

YucnoBoe BBIpAKEHUE. BbIUMCIEHNWE 3HAYEHWH YHCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBIMIOJMHEHUsT  JelcTBUi.  Mcnonb3oBaHWE NPU  BBIUHUCICHUAX
MEePEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Hpobu

[IpencraBienne o JApoOM Kak croco0e 3aldCH  YacTH  BEJIWYHHBL.
OO6bikHOBEHHBIE MpoOu. [IpaBuiibHBIC U HEMpaBWIIbHBIE ApoOu. CMmertanHas 1poOb;
MPEICTABIICHUE CMENIAHHOW JpoOU B BHJIE HEMPABHILHOW IPOOM U BBIJIETICHUE
[eJI0M YacTH YKClia U3 HempaBWIbHOU podu. M3o0pakenue npodOel ToukaMu Ha
JUCII0BOM npsiMoii. OcHOBHOE cBOMCTBO Jpodu. CokparnieHue apooeit. [lpuBenenue
JIpoOu K HOBOMY 3HaMeHaTem0. CpaBHEHHE IpoOei.

CnoxeHue U BbIYUTaHUE JpoOeil. YMHOXKEHUE U JieJieHne poOeil; B3auMHO-
oOpatHble qpodu. HaxoxaeHne 4acTu 1eI0To U 1eJI0TO 0 €ro YacTH.

Hecatuunas 3anuch Jpodeit. IlpencraBneHue AECATUYHON IpoOM B BUIE
OoObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOe ToukaMHh Ha 4YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckre JEHCTBUS C JECATHYHBIMU JpobOsmu. OkpyrieHue
JEeCATHYHBIX IPOOEH.

PerieHre TeKCTOBBIX 3aj1a4

Pemenue TekcTOBBIX 3adad  apudMeTHYecKuM crmocoboM. Pemienue
JOTUYECKUX 3aj7ad. PermeHue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHUaHTOB.
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Hcnonp30BaHue mpu pelIieHu  3a1a4 TaOJauIl U CXEeM.

Pemienne 3amau, comepkKalmux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIWYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOMUMOCTh. EAWHUIIBI
U3MEPEHHUsI: MacChl, 00BbEMA, 1IEHBI; PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEKIY
€AUHULIAMU U3MEPEHUS KAKIOW BEIIMYNHBI.

Pemienne oCHOBHBIX 3aj71a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harnsaanasa reomerpust

Harmsimaele mnpencraBieHus o ¢urypax Ha IDIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. /[nuHa 1omMaHoM, IepuMeTp
MHOI'OYTOJIbHUKA. MI3MepeHre 1 MOCTPOEHHE YIJIOB C OMOIIBIO TPAHCIIOPTUPA.

Harnsinuele npencrtaBieHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK;
NPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o6paxkenne ¢uryp, B ToOM umcie Ha Kietdarod Oymare. Iloctpoenue
KOH(pUrypanuii u3 yacteil mpsiMoi, OKpPYKHOCTH Ha HEJTMHOBAHHOW W KJIET4YaTOU
Oymare. Mcnosnb30BaHrEe CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomane MpPAMOYrOJbHMKA Y MHOTOYIOJIBHUKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, N300paKEHHBIX HA KJIET4aToOM Oymare.
EnvHuIE n13MEpeHns TIoNaau.

Harnsigueie npeacTaBlieHus: O MPOCTPAHCTBEHHBIX (pUTypax: MPSIMOYTOJIbHbBIN
rapajvieaenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  MpOCTEUIIUX
MHOTrorpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CozgaHue Mojenen
MHOTOIPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.).

O0BEM MPSAMOYTOJILHOTO Mapajuienenunena, Kyoa. EXUMHUIBI U3MepeHHs
o0bEMma.

6 kracc
(vuebnwil kypc «Mamemamuxay)

HarypanbHbie yncia

Apudmernueckre IEHCTBUS ¢ MHOTO3HAYHBIMU HATYpPaJIbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JEUCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcrnionb3oBaHue Mpy BHIYUCICHUSIX IEPEMECTUTEIIBHOTO H COUETATEIHLHOTO CBONCTB
CIIOKEHUS U YMHOXKEHUS, PacTIpe/ISTUTSIIBHOTO CBOMCTBA yMHOKEHUS. OKpYTIICHHUE
HaTypaJdbHBIX Yncell. [[enuTenu u KpaTHbIC YUCia; HanOOJBITUN OOIIMIA ACITUTEITh
¥ HauMeHbIee obiee KkpatHoe. J[emMMOCTh CyMMBI B Tpou3BeneHus. J[eneHue ¢
OCTaTKOM.

Jpobu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHUE IpooOei.
CpaBHeHUE U yrnopsiiourMBaHue ApooOeii. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJOT0 W TeJoro Mo ero 4acTu. [[poOHoe 4YHuCciIo Kak pe3yibTaT JeJICHUS.
[IpencraBnenne aecITHUHON qpOOH B BUAEC OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTH
MIPEICTaBIICHNUS] OOBIKHOBEHHOW APOOH B BHJIE ACCATUYHOU. JlecaTnuunbie npodu u
METpHUYECKasi CucTeMa Mep. ApudmMeTuuecKue IeHCTBHSI U YUCIOBBIE BRIPAKEHUS C
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OOBIKHOBEHHBIMU U JIECSITHYHBIMU APOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOLIEHMH. Macmrad, HOpOHOpLUs.
[IpumeHenne nponopumii py PEeLICHUH 3a/1a4.

[TonsTHE nponieHTa. BhrunciieHrne NporeHTa OT BEJIUYMHBI U BEIIMYHHEI 110 €€
IpOLEHTY. BbIpaskeHue NpoueHTOB NECATUYHBIMHU ApoOsMu. PemeHue 3agau Ha
IIPOLICHTHI. BeIpakeHne OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX.

I10JI0KUTENbHBIEC U OTPULIATEIBHBIC YHCIIA

[lonoxxurenbHble W OTpULATENbHbIE uMcia. Llenpie yncna. Monyns yucna,
r€OMETpUYECKasl HWHTepHperauds Moayias uyucia. M3o00paxxkeHune uwucen Ha
KOOpJIMHATHOM  mpsAMoi. YucimoBele  npomMexyTku. CpaBHEHHUE  YHCEIL
ApudmeTnueckue JEHCTBHS C MOJOKUTETHBIMU U OTPUIATEIBHBIMH YHCIIAMHU.

[IpssMoyroJIbHAs cucTeMa KOOPAWMHAT Ha IJIOCKOCTU. KoopamHaTel TOYKHM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u Guryp Ha KOOpJIMHATHON
IIJIOCKOCTH.

DyKBEHHBIEC BBIDAXKECHUS

[TpumeHneHne OyKB JJ1s1 3aMCU MAaTEMATUYECKUX BBIPAXKEHHUM U ITPEI0KEHUI.
CpoiicTBa apupMeTnuyeckux AercTBUil. ByKBEHHbIE BBIPDAKEHUS U YHUCIIOBBIC
IIOJCTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®dopmybl; GopMysIbl IEPUMETPA U IUIOIIAIN IPSIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajuiesienunena u Kyoa.

Penienne TEKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3adad  apupMeTHYECKUM crnocodoM. Pemenue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, comep:KalMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIUYUHBIL:
CKOPOCTB, BpeMs, PacCTOSIHHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENILHOCTh, BpeMsi, O00BEM paboThl. EOWMHUIBI M3MEpEeHUus: MaccChl,
CTOMMOCTH; pACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKly EAMHUL[AMU U3MEPECHHUS
KaK10M BEJINYUHBEI.

Pewrenue 3aiad, CBA3aHHBIX C OTHOILIEHUEM, IIPOIIOPLIMOHAIIBHOCTBIO BEJIUYHH,
IPOLEHTaMHU; peIIeHHe OCHOBHBIX 33J]a4 Ha ApOOU U MPOLEHTHI.

OneHka M TNpUKUIKA, OKpyrjeHue pesynbrara. CocraBiieHHe OYyKBEHHBIX
BBIPAKEHUH 110 YCJIIOBUIO 3a7a4H.

[IpencraBienre OaHHBIX C NOMOIIbIO Tabnuu W auarpamm. CronGuartbie
JIarpaMMBbl: YTEHUE U NMOCTpOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harnsnnasg reomerpus

Harnsinaele mnpencraBieHus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosiokeHrne NABYyX MPSIMBIX Ha IUIOCKOCTH, IapajllesibHbIE
IpsIMbIE, TEPIICHANKYJISIPHBIE NpsAMble. M3MepeHue paccTosHMN: MEXAy ABYyMS
TOYKaMH, OT TOYKH J0 NPSIMOK; JNIMHA MapLIPyTa HA KBAJAPATHOM CETKE.

MN3mepeHne M NOCTPOCHHME YIVIOB C IIOMOLIBIO TpaHCHoprupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, MIpUMEPHI
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YETBIPEXYTOILHUKOB. [IpsSIMOYTOEHUK, KBapaT: UCIIOIH30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM LMPKYJS, JHHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KieTyaTon Oymare.

[lepumerp wmHoroyrosbHuka. IloHarue mmomanu GUCyphl; €IUHUIIBI
u3Mepenus miomanau. [Ipubnmxénnoe n3mepenue mwiomaan Guryp, B TOM 4YUCie Ha
KkBajipatHOil ceTke. [IpuOmmxk€HHOE W3MEpEeHUEe IJIMHBI OKPY>KHOCTH, ILJIOIIATU
KpyTa.

CuMmMeTpus: IeHTpaIbHast, OceBas U 3epKajabHasi CHMMETPHUH.

[TocTpoenne CHUMMETPUIHBIX UTYP.

Harnsinapie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTYpax: MapayIe/ICIHIIe I,
KyO, Tpu3Ma, NHpaMHIa, KOHYC, NWIMHAp, Imap u cdepa. HM3obpaxenue
poCcTpaHCTBEHHBIX (Guryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHIApPA U
konyca. Co3manue Mojelield MpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IJIACTUIIMHA U JIP.).

[Tonsitue o0BEMA; equHUIBI U3MepeHus: 00béMa. OOBEM TPSIMOYTOIBLHOTO
napajuienenumneaa, kyoa.



7 Knacc

Yuebnwuii kypc «Ancebpar

Vuebnuuii kypc «I eomempusiy

Vyebnuuii kypc «Beposmuocms u
CMamucmuKka

Yucna u evluucnenus
PanmonansHble yncna
Jpobu 0OBIKHOBEHHBIEC U IECATHYHBIC, IEPEXO/T
OoT onxHON (opMmBI 3amucu ApoOEH K IPyroi.

[lonsiTie palnMOHATBLHOTO YHMCA, 3aluCh,
CpPaBHEHHUE, YIOPSAJOUYUBAHUE PALMOHAIBHBIX
YHCel. Apudmerndeckue — JEHCTBUSA c

palnMoHaIFHBIMU YHCIaMH. PereHue 3agau u3
peanbHON MPAaKTUKU Ha YaCTH, Ha IPOOH.
CreneHp ¢  HaTypaJdbHBIM  IIOKa3aTEJIEM:
orpeJiesieHue, Mpeodpa3oBaHue BHIPAKCHUH Ha
OCHOBE ONpEICIICHHSI, 3aUCh OOJBIIUX YUCEI.
[IporieHTHI, 3aMKUCh NMPOIICHTOB B BUAE IPOOU U
apoOu B BHUAE TNPOIECHTOB. TpU OCHOBHBIC
3aJla4¥ Ha IPOIICHTHI, PEIICHHE 3a/1a4 U3
peallbHOM MPaKTUKH.

HpI/IMeHeHI/Ie IIPHU3HAKOB JACJIIMMOCTH,
pa3foKeHWE Ha MHOXXUTENH HATypalbHBIX
qHCe.

PeanbHbIe 3aBHCUMOCTH, B TOM YHCIIE TIpsIMast U
oOpaTHasi TPOMOPIIMOHATBHOCTH.
Anzedbpauueckue svipasrcenus

HCpGMCHHBIG, YHCIOBOC 3HAUYCHUC BBIPAKCHHA C

IIEPEMEHHOM. Honyctumele 3HA4YeHUA
nepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH
MEXIy BETHYMHAMU B BUAE (OPMYIIHL

Breruucnenuss mo ¢dopmynam. [Ipeobpazoanue
OYKBEHHBIX BBIPQKCHUIA, TOKIECTBEHHO PABHBIE
BBIpKEHUS, MPaBUiIa MPEOoOPa30BAHMS CYMM H
MPOM3BEICHNHN, TIPaBUIIa PACKPBITHUS CKOOOK H

Hauvanbubsie mnonsiTHs reomerpuu. Touka,
npsiMasi, OTpe30K, Jyd. Yroia. Bunbl yrios.
Beprukaibabie u CMEKHBIE YIJIBL.

buccekrpuca yria. JlIomanasi, MHOrOyrOJIbHHK.
[lapamnenpHOCTh W NEPIEHIUKYJISIPHOCTH
IIPSIMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOHCTBA
oceBoii cummerpuu. IIpumepsl cummerpuu B
OKpY’KaloIlleM MHpe.

OCHOBHBIE TOCTPOEHHUS C IOMOIIBIO HUPKYJIS U
nuHerku. TpeyronbHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBa.

PaBHOOenpeHHbIN u PaBHOCTOPOHHHU
TpeyroibHUKU. HepaBeHCTBO TpEyroabHUKa.
CBoiicTBa U TpPU3HAKM PaBHOOEIPEHHOIO
TPEYTOJIbHUKA. [IpuzHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa 1 IPU3HAKY NapaJUIENbHBIX IPSIMBbIX.
Cymma yrioB TpeyroibHUKa. BHemiHue yrisl

TPEYrOJIbHUKA.
[IpssmoyronbHbli  TpeyroiabHUK. CBONCTBO
MEJIUaHbl IPSIMOYIOJBHOIO TPEYroJbHUKA,
NpoBeAEHHOW K  runoreHyse. [Ipusnakm

paBEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpssMOYTONBHBIN TPEYTONBHUK € YTI0M B 30°.
HepaBencTBa B reoMmeTpuu: HEpPaBEHCTBO
TPEyrojibHUKa,  HEPABEHCTBO O  JUIMHE
JIOMaHOH, TeopeMa o OOJIbIIEM yTJIe U OOJIbIIeH
CTOpPOHE TpeyrojbHUKa. lleprnenaukynsp u
HAKJIOHHAsL.

[IpencraBnenne JaHHBIX B BHAE TaOMMIL,
nuarpamm, TpaduKoB. 3amojiHEHHE Tabul,
YTEHUE U TOCTPOCHHE AHArpamMM (CTOIOUKOBBIX
(cTonOuaTeIX) U Kpyrosbix). UreHue rpadukos
peabHbBIX IIPOLIECCOB. N3Bneuenune
uHpopmManuu W3 AWarpaMM M Ta0JMIl,
UCIIOJIb30BaHUE U MHTEPIPETALNS JAHHBIX.
OnucarenpHas CTaTHCTHUKA: cpenHee
apudmernueckoe, MeIuaHa, pasmax,
HauOoJblllee ¥ HaUMEHbIlIee 3HAYeHUs Habopa
YUCIIOBBIX JaHHbIX. [IpuMepsl ciydanHOMN
U3MEHYMBOCTH.

CrnyyaliHbll S5KCIEPUMEHT (OIBIT) U CllydaliHOE
coObiTue. BepostHocth u  wactota. Ponb
MaJIOBEPOSTHBIX M MPAKTHUYECKU JTOCTOBEPHBIX
coOBITHI B mpupoje U B obmectBe. MoHeTa U
UTpaNIbHAs! KOCTh B TEOPUH BEPOSATHOCTEH.
I'pad, Bepmmna, pebpo. CreneHb BEpIIMHBI.
Uucno pébep m cymMMapHas CTENEHb BEPIIUH.
IIpencraBnenue o cBsa3HocTH rpada. Llenu u
uukibl [Tyt B rpadax. O6xon rpada (ditsiepon
nyth). [IpencraBnenre 00 OpUEHTUPOBAHHOM
rpade. Pemienue 3anad ¢ momouisio rpagos.




IMPUBCACHUA HOIIOGHBIX cliaraCMabIX.

CpoiicTBa CTEIICHU c HaTypaJlbHbIM
IIOKAa3aTeIICM.

OnHOYJICHBI H MHOT'OYJICHBI. CreneHb
MHOTOYJICHA. Crnoxxenue, BBIYMTAHHE,
YMHOXCHHE MHOI'OYJIEHOB. DopMyIIbI

COKpaLIEHHOIO0 YMHOXKEHUS: KBaJpaT CyMMBbI U
kBagpatr pasHoctd. Dopmyna  pazHOCTH
KBazpaToB. Pa3noxeHne MHOTIOWIEHOB Ha
MHOKUTEIH.

Ypasnenua

VYpaBHeHME, KOPEHb YypaBHEHHUs, IIpaBHia
npeoOpa3oBaHusl ypaBHEHHsI, PaBHOCHIbHOCTH
YpaBHEHUH.

JluHeitHoe ypaBHEHUE C OJHOM NEPEMEHHOM,
YKCJIO KOPHEH JINHEHHOTO YPAaBHEHUS, PELICHUE
JIUHENHBIX YpaBHEHUH. CocraBnenue
YpPaBHEHUH IO YCJIOBHIO 3ajgauyu. PemeHune
TEKCTOBBIX 33Ja4 C IOMOIIbIO YPaBHEHUIA.
JInHeliHOEe ypaBHEHHE € IBYMs IEPEMEHHBIMU U
ero rpapuk. Cucrema JBYX JIMHEHHBIX
YpPaBHEHUU C JIBYyMs NEpEeMEHHBIMH. Pemenue
CHCTEM YpaBHEHUH CIIOCOOOM MOJCTaHOBKH.
[Ipumepsl  pemieHuss TEKCTOBBIX 3ajady C
IIOMOUIBI0 CUCTEM ypaBHeHMH. KoopauHaTsl u
rpadukH.

Dyukyuu

Koopannara toukm Ha npsmon. Ywuciosbie
IIPOMEXYTKH. PaccTosHMe MEXIy ABYyMs
TOYKaMH KOOPAVNHATHOW MPSMOM.
IIpssmoyronbHas cucreMa KoopauHat, ocu Ox u
Oy. AOcmucca #  OpAMHAaTa TOYKM Ha
KOOpJAMHATHON IIJIOCKOCTH. [Tpumepsl

I'eomerpuueckoe mecrto Touek. buccekrpuca
yria ¥ CepeIMHHBIN MEePIEeHIUKYIAP K OTPE3Ky
KaK TeOMETPUYECKHUE MECTA TOUCK.
OKpy>KHOCTb U KpYT, XOopJa U JUaMeTp, HX
CBOICTBA. Bzaumuoe pacmoioKeHue
OKpyXHOCTH M npsamoi. KacarenpHas wu
cekymass K OKpYKHOCTH. OKpYyKHOCTb,
BIHCaHHAs B yroy. BrnucanHas W omucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.
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rpaduKoB, 3amaHHBIX (opmynamu. YteHnue
rpaduKoB peanbHbIX 3aBucuMocteil. Ilonarue
¢ynkuuu.  I'padpuxk  ynxnoum.  CpoiicTBa
byakumii. Jlunelinas ¢yHknusg, e€ rpaduk.
I'papux ¢pynkmmm y = [ x L. I'papuueckoe
pellieHre JIMHEHHBIX YpaBHEHHM M CHCTEM
JIMHEWHBIX YpaBHEHUM.

8 knacc

Yuebuwuii kypc «Aneeopar

Vuebnwiii kypc «l eomempus»

Yuebnwiii kypc «Bepossmnocmo u
CMamucmukay

Yucna u evluucienus
KBanpatuslif xkopenb u3 uucna. Ilonarue o6

UppaLiOHAIEHOM YHCIIE. Hecstuunbie
MPUOTHKEHUS UPPaALMOHATIBHBIX qrces.
CpoiictBa  apu(METHUYECKUX  KBAJPATHBIX

KOpHEH M MX NMpPUMEHEHHE K MpeoOpa30BaHUIO
YUCJIOBBIX  BBIPAKEHUH W BBIYHUCICHUSM.
JleicTBUTENbHBIE YHCTIA.

CreneHb ¢ 1eNbIM NOKa3aTeIeM U e€ CBOICTBa.
CrangapTHas 3aIuch YnCIa.

Anzebpauueckue eviparxcenus

KBanpatuslit TPEXUIICH; pasJIoKEHHE
KBaJIpaTHOTO TPEXWIEHA HA MHOXKHUTEIH.
Anrebpanueckas gpobb. OCHOBHOE CBOICTBO

anredpandecKoin poowu. Crnoxenue,
BBIYHTAHUE, YMHOXEHHE, JieTIeHue
anreOpandeckux  apoOeit.  PammonambHbIE

BBIPpAXKCHUSA U UX Hp606p3.30BaHI/IC.
Ypaeueuuﬂ U Hepasencmea

KBagpatHoe ypaBHeHue, Qopmyna KopHel

UYersipéxyronpauku. [lapamienorpamMm, ero
IIPpU3HAKA W CBOMcTBa. YacTHele cCiydau
napajuiesorpaMmoB  (IIpSAMOYTOJIbHUK, POMO,
KBaJpaT), UX MpPU3HAKU U cBoMcTBa. Tpanenus,
paBHOOOKas Tpaneuus, €€ CBONCTBA U IPU3HAKU.
[IpssmoyronbHast Tpanenus.

Merton yABOEHHS MEIUAHBI. LenTpanbHas
cumMerpus. Teopema @aneca u TeopeMa o
MIPOIOPLIMOHAIBHBIX OTpE3KaXx.

CpenHue IMHUM TPEYroJbHUKA W TpaIlEIUH.
[leHTp Macc TpeyrojapHHUKA.

IlonoOue  TpeyroabHUKOB,  KOA(PPHUIMEHT
nogoOus. [IpuzHaku momoOusi TPEyroJbHUKOB.
[IpumeHnenne  mofoOMs  HpU  pEIICHUU
MPaKTUYECKHX 3aJ1au.

CpoiicTBa miomaneii reoMeTpuuecKux Quryp.
@opmynbsl  yid IUIOHIAAM  TPEYroJIbHUKA,
napajjienorpaMMa, pomba M Tpameluu.
OTHoMIeHNE TUIONIAAeH MOAO0OHBIX PUTYp.
Breluncnenue 1uiomaned  TPEYroJbHMKOB U

[IpencraBnenue naHHBIX B BHUJE TaOUIL,
nuarpamm, rpa@ukoB. MHOXKECTBO, 3JIEMEHT
MHOECTBa, MOAMHOXKecTBO.  Omneparuu Haj

MHOXECTBaMH: OO0bEJUHEHUE, IepecedyeHue,
nononHeHue.  CBolicTBa — omepauuid  Haj
MHO’KECTBaMU: NIEPEMECTUTENBHOE,
COYETaTeNbHOE, pacrpeeNnuTeNbHOE,
BKIo4YeHus. Vcnonb3oBaHue rpapuueckoro
MPEICTAaBICHUs] MHOXECTB JUIsl  ONUCAHUS

pealbHBIX MIPOLIECCOB U SBJIICHUH, IIPU PELLICHUU
3a1ad4.

N3mepenne paccenBanus qJaHHBIX. JJucniepeus u
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAaOOpOB.
Jlnarpamma paccenBaHMsL.

DOneMeHTapHble COOBITHUSI CIy4YailHOro OIbITA.
Cryuaiinple coObITusI. BeposiTHOCTH COOBITHIA.
OnbITEI ¢ paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
coObITusIMH. CitydaiiHbIi BBIOOP. CBA3b MEXKIY
MaJIOBEPOATHBIMH 51 MIPaKTUYECKH
JIOCTOBEPHBIMH  COOBITHSIMM B TIPUPOJAE,
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KBaJpaTHOro ypasHeHus. Teopema Buera.
Pemienue ypaBHeHUi, CBOAAIIUXCS K IMHEHHBIM
u  kBaapatHeM.  [Ipocrelimme  apoOHO-
palOHaIbHbIE yPAaBHEHUS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C
IBYMs IEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpPaBHEHUH C IBYMs IlepeMeHHbIMU. [Ipumepsl
pELICHNs CHUCTEM HEJIMHEUHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a7ay aiaredpanyuecKum
CII0COOOM.

UucnoBble HEpaBEHCTBA W MX CBOMCTBA.
HepasenctBo c OJIHOU IIEPEMEHHOM.
PaBHOCHMIBHOCTE HEPABEHCTB. JInneilinbie

HEpaBEHCTBA C OJHOM nepeMeHHOH. CHUCTeMbl
JMHEWHBIX HEPABEHCTB C O/IHOM NepeMEeHHOM.
Dyukyuu

[Tonstre ¢Gynkmuu. OONacTh ONMpENEICHUS |
MHOXECTBO 3HadeHMH QyHKuuu. CrocoObl
3aanus QyHKIIUAN.

I'padux pyHkumu. YreHne cBOMCTB (QyHKIUH 110
e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIHM,
OTPAXKAIOIIKX pealibHbIE MPOLIECCHI.

MHOTOYTOJILHUKOB Ha KJIeT4aTol Oymare.
Teopema Iludaropa. IlpumeneHue TeopeMbl
[Mudaropa mpu pemieHNH MPaKTUISCKUX 33]1ad.

CuHyc, KOCHHYC, TaHT€HC OCTpOro yria
MPSIMOYTOJIBHOTO ~ TpeyrojibHuKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXJIECTBO.

Tpuronomerpuueckue QyHKuuu yrios B 30°,
45° 1 60°.

Brincannble ¥ IGHTPAIbHBIE YIIIBI, YTOJI MEXIY
KacaTeJbHOU M XOpJOH. YTJIbl MEXAY XOpAaMu
W CeKylluMH. BrnucanHble U ONHMCaHHBIE
4eTHIPEXYTOJBHUKH. B3anMHOe pacronoxeHue
JIBYX OKpyxkHoOCTel. Kacanume OKpyKXHOCTEM.
OO1u11e KacaTeabHbIE K IBYM OKPYXHOCTSIM.

00I1IeCTBE U HayKe.

HepeBo. CBolicTBa JepeBbEB: €AMHCTBEHHOCTh
MyTH, CYIIIECTBOBAaHUE BUCSYEH BEPIINHBI, CBS3b
MEXJy YHUCJIOM BEpUIMH M 4YHCIOM pEdep.
IIpaBuno ymHOXxeHus. Pemenue 3amad
MOMOILBIO rpados. [IpoTrBONONOXKHBIE
coObiTus. uarpamma Diinepa. OO0bequHeHne
U 1epecedyeHre coObITHH. HecoBmecTHbIE
coObiTus. DopMmysnia CII0KEHHUSI BEPOSITHOCTEH.
VYcnoBHast BeposATHOCTh. [IpaBuino ymHOXeHMUS.
HezaBucumbie  cOOBITHSI. [IpencraBnenue
JKCHEepUMEHTa B BUJE JepeBa. Peuienue 3anau
Ha HaXOXJEHUE BEPOSATHOCTEM C IOMOIIbBIO
JiepeBa CIy4alHOrO0 3KCIEPUMEHTa, JUarpaMmm
Ditnepa

9 knacc

VYuebublil Kype «Anredpay

VYuebnblil Kypc «I eomeTpus»

Y4eOHblil kKypc «BeposITHOCTh M CTaTUCTHKA

Yucna u eébluucieHus

JleficTBUTENIbHBIC YHCIIa

PanmonanesHble yncia, UppallMOHAIBHBIEC YHCTIA,
KOHEYHbIE ¥ OECKOHEUHBIE JECATUYHBIE TPOOH.
MHO0XeCTBO NEeUCTBUTENBLHBIX quced;
JCHCTBUTEIbHBIC 4YHCIA KaK OECKOHCYHBIC

Cunyc, xocuHyc, Tanresc yriios ot 0 go 180°.
OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB
U Teopema CHUHYCOB. PeleHue mnpakThUyecKux
3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U

[IpencraBienre MAaHHBIX B BUOE TaOIuI,
JMarpamm, rpaMKoB, HHTEPIPETALUs JaHHbIX.
UreHne M mMOCTpoeHHe TaOaul], AUarpaMm,
rpauKOB M0 pearbHbIM IaHHBIM.

[TepectanoBkun u ¢aktopuan. CouetaHus u
yucino coyeranud. TpeyroabHuk [lackans.

12



JeCSITHUHBIE JIpoOu. B3auMHO OIHO3HAYHOE

COOTBETCTBHE MEXKY MHOKECTBOM
JNEUCTBUTEIBHBIX YUCEI U  KOOPAMHATHOMN
MPSMOM.

CpaBHenue JIEHCTBUTEIIBHBIX YHCel,
apupMeTHIECKHE e CTBUSA c

NENCTBUTEIBbHBIMU YUCIIAMHU.

W3mepenus, npuOIMKeHHsl, OLIEHKU

PasMepbl 0OBEKTOB  OKpPY)KAIOUIETO  MUPA,
JUINTEIBHOCTh IIPOLIECCOB B OKPYXalOLIEM
MHUDE.

[TpubnnxEHHOE 3HaYCHUE BEIMYMHBI, TOUHOCTh
npubmxenus. Oxkpyraenue uucen. [lpukuaka n
OLICHKA PEe3yJIbTaTOB BBIUYMCIICHUH.

Ypasnuenus u nepasencmea

VYpaBHEHHUsI C OJHON TEpEMEHHON

JIuneliHoe ypaBHeHue. Penienue ypaBHEHUH,
CBOJSAIIUXCS K JINHEHHBIM.

KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHUH,
CBOJAILIMXCS K KBaApaTHbIM. bukBaapatHoe
ypaBHeHue. Ilpumepsl pemieHus ypaBHEHMM
TpEThEN M YETBEPTON CTENEHEH pa3IoKEHUEM
Ha MHOKHUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX YpaBHEHUH.
Perienne TEKCTOBBIX 3aj4ad  anreOpanyecKum
METOJIOM.

Cucmempl ypasnenuil

VYpaBHeHHE C JByMS TE€pEMEHHBIMU U €ro
rpapuk. Pemenue cucrteM IBYX JIMHEHHBIX
YpaBHEHUW C JBYyMs NEpEMEHHBIMU. Pernenue
CUCTEM [BYX YypPaBHEHUH, OJHO H3 KOTOPBIX
JIMHEeHOe, a Jpyroe — BTOPOM CTENEHH.
I'paduueckas MHTEPIIPETALNS CUCTEMBI

TEOpPEMBI CHHYCOB.
[IpeobpazoBanue moa00usl.
COOTBETCTBCHHBIX 3JICMCHTOB.
Teopema O mpOW3BENCHHH OTPE3KOB XOPII,
TEOPEMBI O TIPOU3BEIICHUU OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bexrop, JUTMHA (MozyIb) BEKTOpA,
COHATIPABJICHHBIC BEKTOPBI, MPOTHUBOIOIOXKHO
HalpaBJICHHbIE  BEKTOPBI,  KOJUIMHEAPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPAIlUN HA
BeKTOpamu. Pa3lio)keHne BEKTOpa M0 JBYM
HEKOJUTMHEapHbIM  BekTopaM.  KoopauHaTbl
BekTopa. CKalspHOE NPOHM3BEICHUE BEKTOPOB,
MIPUMEHEHHE JJIs1 HAXOXKICHUS JIJTMH U YTJIOB.
JlekapToBBI ~ KOOpIWHATBI HA  IUIOCKOCTH.
YpaBHeHHsI TOpPAMOMl M OKPY)KHOCTU B
KOOpJIMHATAX, IePECCUCHUE OKPYKHOCTEH W
MpSAMBIX. MeTo1 KOOPJMHAT U €r0 IPUMEHEHUE.
[IpaBunbHbBIE MHOTOYTOJIbHUKH. Jnuna
OKpY)XHOCTH. ['pamycHass ¥ paguaHHas Mepa
yria, BBIYMCIEHUE IJIMH YT OKPYXHOCTEH.
[Tnomans kpyra, ceKTopa, CerMeHTa.

ITomooOue

JIBMKEHHMsT  INIOCKOCTM W BHYTPEHHHE
CUMMETPUU ¢buryp (anmemeHTapHbIe
npenacrasinenus). llapannensHblii  mepeHoc.
[ToBopoT.

Pemenue 3a1a4y C HCII0JIb30BAHUEM
KOMOWHATOPHKHU.
l'eomerpuueckass BeposiTHOCTh.  CiydyalHbIN

BbIOOp TOYKHM M3 (QUIYypbl Ha IUIOCKOCTH, W3
OTpEe3Ka U U3 IyTU OKPY>KHOCTH.

Ucneitanue. VYcnmex wu  Heygaya. Cepust
ucnelTaHuii 10 mnepBoro ycmexa. Cepus
ucnbiTanuii beprymu. BepositHocTn coObITHI B
cepuM UcCHbITaHui bepHyrum.

CnydailHass  BeIMYMHA U paclpeiesieHHe
BEPOSATHOCTEN. MareMarudyeckoe OXUJAHUE U
nucniepcusi.  [lpumepsl  MaTemMaTH4eCcKOro
OXKHMJIaHUSI KaK TEOPETUYECKOTO CPEIIHETrO
3HAUYEHMS BEJINYMHBI. Maremarnueckoe
0KUJAHUE U TUCTIEPCUS CITy4YaHON BETUYUHBI
«YUCIIO  YCIIEXOB B  CEPUM  HUCIBITAHUI
beprymm.

[TonsTre 0 3akoHe OobIIKX uncen. V3mepenue
BEPOSATHOCTEM C NOMOUIBIO 4acToT. Posb u
3HAYECHHE 3aKOHA OOJIBIINX YUCEN B MPUPOJE U
o01ecTse.
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YpaBHEHUU C ABYMS IEPEMEHHBIMH.

Pemennie TEKCTOBBIX 3ahau alreOpanvyeckum
CIIOCOOOM.

Hepagencmea

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
Pemrenne JnMHEHHBIX HEPABEHCTB C OJHOM
MEpEMEHHOM. PeleHne CHCTEM JIMHEWHBIX
HEpPABEHCTB C OJHON nepeMeHHou. KBagpaTHbie
HEpaBeHCTBA. [ 'paduueckas HHTEpHpETAIHI
HEPAaBEHCTB U CHUCTEM HEPaBEHCTB C JBYMs
MepEMEHHBIMHU.

Dyukyuu

KBangparnunas pyHknms, e€ rpaduk U CBOMCTBA.
[TapabGona, KOOpAMHATHI BEPIIUHBI MMapaboIbI,
ock cuMMeTpuu napadonsl. ['padukn  GyHKIMI
U UX CBOICTBA.

Yucnoswie nocredosamenbHocmu
Ompenenenne U CrocoObl 3aJaHUST YHCIOBBIX
MOCJIeI0BATEbHOCTEN

[ToHsiTHE  YKCIIOBOM  MOCIIENOBATENBHOCTH.
3ajaHue TOCIEIOBTEIBHOCTH PEKYPPEHTHOMN
dhopmymoit u popmMyIioi N-ro dseHa.

Apudmernueckas " reoMeTpuYecKas
Iporpeccun

Apudmernueckas " reoMeTpUYecKas
IIPOrPECCUHU. @®opmyabsl  N-ro  4jeHa
apupMeTHIecKon u reOMETPUUYECKOM

MIPOrPECCUM, CYMMBI IEPBBIX N YICHOB.

N300parkeHre 4JIEHOB apU(PMETHYECKOH U
F€OMETPUYECKON IPOrpeccMi TOYKaMH Ha
KOOPAMHATHOW  IUIOCKOCTH. JIuHEWHBIM U
HKCITOHEHIMANBHBIN pocT. C10XKHBIE TPOLEHTHI
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3. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
HNPEIMETA «MATEMATHUKA»

3.1 JIN4HOCTHEIC PC3VIBTAThI OCBOCHUIA V‘I€6HOFO npcamMeTa, Kypca

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPaMMbl Y4EeOHOTO TMpeaMera
«MareMaTnka» XapaKTepU3yITC:

Ilampuomuueckoe eocnumanue:

MPOSIBICHUEM HWHTEpeca K MPOLLIOMY UM  HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MATEMATHYECKOM IIKOIbI, K U IMOJb30BAHUIO ATHUX
JOCTUKEHUU B IPYTUX HayKaxX W MPUKJIATHBIX cepax.

I'pasxcoanckoe u 0yxo8Ho-HpascmeeHHoe 0CNUMAaHuUe:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U peallu3alluu €ro
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TpakIaHCKOTO oOIecTBa (BHIOOPHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJICHHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKAM NPUMEHEHHEM JOCTWKCHUM HAyKHA, OCO3HAHHEM BaXXHOCTH
MOPaJbHO-3TUYECKUX MIPUHLMIIOB B ICATEIBHOCTH YYEHOTO.

Tpyoosoe socnumanue:

YCTaHOBKOM Ha aKTUBHOE YyYaCTHUE B PELICHUM IMPAKTUYECKUX 3a1a4
MAaTEMAaTUYECKOW HAIPAaBIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

Icmemuueckoe 60ChUMaHue:

CIIOCOOHOCTHIO K  DMOIIMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXICHWUM, YMEHUIO BUJETh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LJennocmu nayuno2o no3HaHuA:

OpUEHTAIIMEd B JACATEIIBHOCTA HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YeloBeUeCKOM
JEeSITETbHOCTH, 3TAallOB €€ Pa3BUTUSI M 3HAYMMOCTH JIJISI Pa3BUTHUS LIMBUIIN3AIUN;
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU MU MAaTEMaTHYECKOW KYJIbTYpPOM KaK CPEICTBOM
MO3HAHHUS MHPA; OBJAJCHUEM MPOCTEHMIIMMHU HABBIKAMU HCCIIEN0BATEIbCKOU
JIESITETbHOCTH.
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Dusuueckoe  eocnumanue,  dopmuposanue  Kyibmypvl — 300po8bsi U
IMOYUOHATLHO20 DJIA20NONYYUSL:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHUYECKHE 3HAaHUS B HMHTEpEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTD); C(HOPMHPOBAHHOCTHIO HaBBIKA pehICKCUH, PU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TAKOIO K€ IpaBa JPyroro 4eaoBeKa.

IKonocuueckoe ocnumanue:

OpUEHTALMEN HA IPUMEHEHUE MATEMAaTUYECKUX 3HAHUMN JJIs PELIeHUs 3a7a4 B
00J1aCTH COXPaHHOCTH OKPYKAIOIIEH Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOJKHBIX MOCIIEACTBUI AJIsl OKPYXKAIOLIEH Cpefibl; 0CO3HAHUEM TJ100aIbHOTIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTeN UX pEeLICHUS.

Jluunocmuule pezynbmamsl, obecneyugarowue aoanmayuio 00y4aroue2ocs K
UBMEHATOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOU CPEObL:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCJIOBHUSIX HEONPEAETIEHHOCTH, MOBBILIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH YEpPE3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHMA, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMIO, BOCIHPHUHUMATD
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pEIIEHUsT U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATH PUCKH U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

3.2 MeTanpeaMeTHbBIE PE3VIILTATHl OCBOEHUS VYEOHOT0 MPEIMETA, Kypca

MertanpenMeTHble Pe3yNbTaTbl OCBOEHUS MPOrpaMMbl y4e€OHOro MIpeaMeTa
«Marematuka» XapaKkTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JEUCTBUSIMA M YHUBEPCATbHBIMU PETYISTUBHBIMU JEHCTBUSIMU.

1) VYHuBepcanpHble  MO3HABaTelIbHbIE  JEHUCTBUSA  OOECHEUYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHHUTHMBHBIX TPOILIECCOB OOy4arommxcs (0CBOEHHUE
METO/JIOB  TO3HAaHUA  OKPYXKAIOIIEr0  MHpa; MNPUMEHEHHE  JIOTUYECKHUX,
HCCIIEIOBATENIbCKUX OTepalnii, yMeHul paborath ¢ uHGopmaiuei).

ba3oBeie nornueckue AeUCTBUA:
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®BLISBJISITH U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKH MATEMAaTUYECKUX
OOBEKTOB, TOHSTHIA, OTHOUICHUH MEXIy MNOHATUSAMHU;,  (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUI; YCTAaHABINBATh CYLIECTBEHHBIN MPU3HAK KiacCU(UKAIUY,
OCHOBAHMSI 1151 0000ILEHHS U CPAaBHEHHSI, KDUTEPUHU ITPOBOIMMOIO aHAJIN3a;

®BOCIIPUHUMATH,  (QOpPMYJIHpPOBATH M  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTpUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

®BBIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUSX W YTBEPKICHUSX; MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

e/ieJlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

epa30OupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKACHHU (MpSMBIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXHBIE  JI0KAa3aTebCTBA
MaTeMaTU4YeCKUX (paKTOB, BBHICTPAMBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPHPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

®BLIOMpaTh CIOCOO pemeHuss y4eOHOW 3agaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUpPATh HanboJee MOIXOAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBeie HccieqoBaTeNIbCKUE AECTBUS:

®1ICTI0JIb30BAaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

®[IPOBOJIUTH IO CAaMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

®CaMOCTOSITENILHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
OpOBEAEHHOIO  HAONIONECHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

®[IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IMIPOILIECCa, A TAaKXKE BbIJIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

®BLISBIISATh HEIOCTATOYHOCTh W M30BITOYHOCTh HHGOPMAIUU, JaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

®BBHIOMPATh, AHAIW3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHUS,

eBLIOMpaTh (GOpMy TpEACTaBICHHUS HMHPOPMALMK UM WUIIOCTPUPOBATH
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pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOM rpaguKoil 1 uX KOMOUHAIMSIMU;

®OIICHUBATh HAAEKHOCTh HWHGOPMALMU 1O KPUTEPHSIM, MPEIIOKECHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIILHO.

2) YHUBepcanbHble  KOMMYHHUKATHBHBIE JEUCTBUA  00ECIEUMBAIOT
c(OpPMUPOBAHHOCTH COIIMAIBHBIX HABBIKOB 00YJaIOIINXCSI.

OO1enue:

®BOCIIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMH U
HEIsIMU OOIIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS MO XOJy peUIeHUs 3a/ayd,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YJIBTAT;

®B X0jic 00CYX/ICHHsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOJemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pELIEHUs; COMOCTABISATh CBOU CYKIEHUSA C CYXKICHHUAMH JPYTMX YYaCTHUKOB
nuanora, oOHapyUBaTh pa3jMuue U CXOJACTBO IMO3ULMN; B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

®[IPEJ/ICTABIISITh PE3YJIbTAThI PEIICHUS 3a[]a4u, SKCIIEPUMEHTA, UCCIIECOBAaHMUS,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHUS C Y4YETOM 3aaad
IpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

®[IOHMMATh U UCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON M UHAUBUAYAIbHOM
paboThl MpU pElIEHUU YYEOHBIX MATEeMAaTHYECKUX 3a/Jay; NPUHUMATh LeJb
COBMECTHOM JeSATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensaTh BUIbl padOT, JAOroBapuUBaThCs, OOCYKIaTh MPOLIECC U PE3yJbTaT
paboTHI; 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

® y4aCcTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYKIEHUSI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIP. ); BHITOJHSITH CBOIO YaCTh pa0OThI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C JAPYTMMH WICHAMH KOMAaHJbl; OLIEHUBATh KAYECTBO CBOETO BKJIaaa B
o0  MOpoAYKT 1O  KpUTepusiM, C(HOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJCHUCTBUA.

3) YHuBepcaabHbIE pEryIsSTUBHBIE JENCTBHUS 00ecneurBaoT
(bopMHpPOBaHUE CMBICIIOBBIX YCTAHOBOK W YKM3HEHHBIX HABBIKOB JINYHOCTH.

CamoopraHu3zanus:

®CAMOCTOSITEJILHO COCTABJIATH IUJIAH, aITOPUTM pEUIeHUs 3afadydl (WIAd €ro
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pemeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

®BJIAJCTD cnocobamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpOoLCCCa U Pe3yjibTaTa
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peleHns MaTeEMaTHIECKOM 3a/1a4u;

®[IPEBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

®OLICHUBATH COOTBETCTBHUE PE3YJIbTATA JIEATECIBHOCTH ITOCTaBICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATH PUUYUHBI JOCTHXKEHUS WU HE JOCTUKEHUS 11€JI1, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

33 [IpeaMeTHBIC pe3yabTaThl OCBOCHUS V‘I€6HOFO npcamMeTa, Kypca

5 knacc

[I9TUKIaCCHUK HAYYUTCHI.

[ToHnMaTh ¥ IPaBUIBHO YHOTPEOISITH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M yHOPSAJOYMBATH HATypaJIbHBIE YHCIA, CpPAaBHUBATh B
IPOCTEHIINX CITyyasix OOBIKHOBEHHBIE IPOOU, JECATHUHBIE JPOOH.

CooTHOCUTh  TOYKY Ha  KOOPJAMHAaTHOW  (YUCIIOBOM)  mpsiMOM ¢
COOTBETCTBYIOILIMM €H YHUCIOM U H300pa)xkaTb HaTypaJibHbIE YMCJIa TOYKAMHU Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BemonuaTe apudmernyeckue AEWCTBUS C HATypalbHBIMU 4YHMCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B IPOCTEHILINX CITyUasiX.

BBINTONIHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYUCICHUN.

OKpyIJISITh HATYPAJIbHBIE YHUCIIA.

Pemate TekcTOBbIE 3alauyd apuPMETHUYECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amauyum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUE BEIMYHMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE; 1IEHA, KOJIUYECTBO, CTOUMOCT.

Hcrnonb30BaTh KpaTKUeE 3aMUCH, CXEMBbI, TA0IHIIbI, 0003HAYEHUS MPU PELIEHUN
3a11ay.

[Tonb30BaTbCd OCHOBHBIMH  €IMHHMIIAMM  W3MEPEHMs: LEHBI, MacChl;
pPacCTOsIHUS, BPEMEHH, CKOPOCTH; BBIPaKaTh OJHU €IMHMIIBI BEIMYHMHBI 4YEpE3
Ipyrue.

W3Bnekatp, aHaJIW3UPOBATh, OLCHUBATh MH(OpPMAIINIO, MPEACTABICHHYIO B
TabJuIe, Ha CTOJ0YaTON TuarpaMMme, MHTEPIIPETUPOBATh PEACTABICHHBIE IaHHBIE,
WCITI0JIB30BATh JAHHbBIC [TPU PEILIEHUH 3a]1a4.

[Tonb30BaThCA TEOMETPUYECKUMHU MOHATUSAMU: TOUYKA, IpsiMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh MHpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEUX GopMmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPIIMHA, CTOPOHA, JAMArOHalb, C OKPY>XHOCTBIO:
paauyc, AMamMmeTp, UEHTP.

N300paxaTh H3ydeHHbIE TeOMETpUYeckue (Urypbl Ha HEITWHOBAHHOM H
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KJIETYaTON Oymare ¢ MOMOIIBIO0 HUPKYJIS U JINHEHKH.

HaxoauTe AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM W3MEPEHHUEM C IMOMOLIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NPSIMOYTOJbHUKA, KBAJIpaTa sl UX
MIOCTPOEHMS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

Bolunciate mepumeTp W IUIOHIaAb KBajapaTa, MPsSIMOYToOJIbHHMKA, (UTYp,
COCTaBJICHHBIX M3 MPSAMOYTOJHbHUKOB, B TOM 4HcCle (UTYp, M300paKEHHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKMMH €IMHULIAMU W3MEPEHUS JINHBI,
TJTOIIAW; BBIPAXKATh OJHU €IMHULIBI BEJIUYMHBI YEPE3 IPyTHE.

Pacno3naBate mapamnenenumnen, KyO, HMCHOIb30BaTh TEPMHUHOJIOTHUIO:
BEpLIMHA, peOpO IpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS MMapaJuiesienuIea, Kyoa.

Boruuciate 00bEM KyOa, mapajuieNenuriesia Mo 3aJaHHbIM H3MEPEHUsIM,
M0JIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMa.

Pemate HecnoXHBIE 3aaud HAa WU3MEPEHUE T'E€OMETPUUYECKUX BEJIIMYHMH B
IIPAKTUYECKUX CUTYALUSX.

6 knacc

[IlecTUKIaCCHUK HAYYUTCS

3HaTh W MOHUMATh TEPMHHBI, CBA3AHHBIC C PA3JUYHBIMU BUJAMU YHCEN U
croco0aMu MX 3aMKUCH, TEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJHOU (POpPMBI 3amucH
YHUCIIa K JPYTOu.

CpaBHUBATH M yNOPSAJIOYUBATH IIEJIbI€ YMCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OHOTO U Pa3HbBIX 3HAKOB.

BreinonHaTh, coueTass yCTHbIE W MUCHbMEHHBIE MPUEMBI, apuPMeTHIecKue
JIEUCTBUS C HATYPAIHHBIMU U IIEIBIMU YHUCJIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU
JPOOSIMU, TIOJIOKUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

BpIuncisaTh 3HaYEHUS YUCIIOBBIX BBIPAKEHUH, BBITOJIHATH IPUKUJIKY U OLIEHKY
pe3ysbTaTa BBIYMCICHUH; BBITIOJHATH MPEOOpa30BaHUs YMCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JEHCTBUN.

COOTHOCUTh TOUYKY Ha KOOPAMHATHON MPSAMOM C COOTBETCTBYIOIIMM €id
YUCJIOM M HW300pakaTh 4YKClIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOJyJIb YUCJIA.

COOTHOCUTH TOYKH B NMPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMMU
3TOM TOYKH.

OKpyrasTh LeJble YHclia U JACCATHYHbIE IpPOOW, HAXOIUTh MPUOIMKEHUS
quced.

[ToHumaTe U ynoTpedssaTh TEPMUHBI, CBA3aHHBIE C 3aMMCHIO CTENIEHU YMCIIa,
HaXOJUTh KBaJApaT W KyO 4MCIa, BBIYUCISATH 3HAYEHUS YHUCIIOBBIX BBIPAKCHUM,
COZIEPIKAILMX CTEIICHH.

[Tonp30BaThCA NMpPHU3HAKAMU AEIMMOCTH, PACKIIAIbIBATh HATYPAIbHBIE YMCIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp3oBaThCA MacITabOM, COCTABIATH MPOMOPIIMHA U OTHOIIIECHUS.

Hcnonb3oBaTh OYKBBI JIsi 0003HAYCHUS YMCETT MPU 3alMUCH MAaTEMaTUYECKUX
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BBIPKEHUI, COCTABIISATh OyKBEHHBIC BHIPAKECHHS U (DOPMYJIbI, HAXOIUTH 3HAYCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISIE  HEOOXOAMMBbIE TMOJCTAHOBKH |
npeoOpa3zoBaHusl.

HaxoauTpe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA.

PemmaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(METUUECKUM CTIOCOOOM.

Pewiats 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, TPOTIOPLIHUOHAIBHOCTHIO BEJTUYMH,
MPOLIEHTAMH; peliaTh TPU OCHOBHBIE 33/1a4M Ha APOOU U MPOICHTHI.

Pemare 3amaum, copepkamme 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTB, BpeMsH, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTB;
POU3BOAUTENILHOCTh, BpeMs, 00BbEMa pabOThl, HCHOJB3YS apuPMETHUECKUE
JNICUCTBHS, OLEHKY, IPUKUIKY; IIOJb30BaThCA  €AWMHULAMU  H3MEPEHUSA
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 3a/1a4U.

W3Bnekates uH(MOpMAaIUIO, TPEACTABICHHYIO B TaOJUIaX, Ha JUHEHHOM,
CTOJIOYATOM WM KpPYroBOW JaMarpammax, HHTEPIPETUPOBATH MPEICTABICHHbBIE
JTaHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEIICHUN 3a/1a4.

[IpeacraBnsath HHOOPMAITUIO C TTOMOIIBIO TA0JINII, JIMHEWHON U CTOIOYATON
Jarpamm.

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIuX Gopmy
W3YYEHHBIX T€OMETPUUYECKHX IUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
PaBHBIX U CUMMETPHUYHBIX (DUTYD.

M300paxkatb € TOMOIIBIO  LUPKYJsA, JIMHEHKHA, TpPAHCIOPTUpA Ha
HEJIMHOBAHHOW U KJI€TYaToi Oymare u3y4eHHbI€ III0CKUE T€OMETPUUYECKHE (PUTYPBI
U KOH(UTypallii, CHMMETPUYHbBIE (PUTYPBI.

[Tonp30BaThCSA TEOMETPUUYECKUMU TTOHSATUSIMU: PABEHCTBO (PUTYP, CHMMETPUS;
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCb CUMMETPHUH, LIEHTP
CUMMETPUH.

Haxoaute BeMUHHBI YIIIOB U3MEPEHUEM C TTIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, ITOJIB30BATHCS MPU PEIIECHUU 3a]1a4 IPaJyCHON Mepou
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYNIOH YIJIBL.

BpuncnsaTe IMHY JIOMaHOM, IEPUMETP MHOTOYIOJIbBHUKA, IOJIb30BaThCS
€AMHHUI[AMHA U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €AUHULBI U3MEPEHUS JJIMHBI UEPE3
JpyTue.

Haxonuts, ncnonb3ys 4ePTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMSI
TOYKaMH, OT TOUYKH J0 MPSIMOM, JJIMHY ITyTH Ha KBAJIPATHOU CETKE.

Beruucnare  mwiomanas  (GUryp, COCTaBICHHBIX W3 MIPSIMOYTOJIBHUKOB,
MCITI0JI30BaTh pa30MEeHNE HA MPSMOYTOJIbHUKH, HA paBHbIE (DUTYPBI, TOCTpauBaHHUE
JI0 TPSIMOYTOJIbHUKA; T0JIb30BaThCSI OCHOBHBIMM €IMHUILIAMU U3MEPEHUS TUIOIIAIH;
BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS TIONIAN Yepe3 APYrue.

Pacrio3naBaTh Ha MOJENSIX W M300pKEHUSX MUPAMHUIY, KOHYC, ITHUIHHJIP,
WCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, peOpO, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOW Oymare mpsMOyTOJIbHBIN MapaieIenune/.

Beraucisate 00EM MPSMOYTOIBHOTO MapajuieNienumeia, Kyoa, mojib30BaThCs
OCHOBHBIMH €IMHHUIIAMU H3MEPEHUSI 00BEMA; BBIPAXKATh OJTHU €AMHUIIBI U3MEPECHHUS
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o0BéMa gepes napyrue.
Pemrate HecIOXHBIC 3aJa4d HA HAXOXKICHHE T'€OMETPUYCCKUX BEIUYMH B
NPAKTUYCCKUX CUTYaIIHsX.
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CeMUKJIaCCHUK Hay4IUTCA

7 Knacc

Yuebublil Kype «Anredpay

VY4eOnslii kypc «I'eomeTpus»

YueOHblil Kypc «BeposiITHOCTD U CTaTUCTHUKA»

Yucna u evtuucnenusn

e BrmonHsATh, coueTas  YCTHBIE H
MMUCbMEHHBIC  MPUEMBL,  apUPMETHICCKHEC
JEHCTBHS C palliOHATbHBIMU YHCIaMH.

e Haxoautsb 3HauCHUS YHCIIOBBIX
BBEIDOKCHUH; TNPUMCHITh  Pa3HOOOpa3HEIC
crocoObl ¥ MPUEMBI BBIYHUCICHHUS 3HAYCHUU
JTPOOHBIX BBIPKECHUH, coJIepKaIINX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

e [lepexonuth OT OAHON (POPMBI 3aTTUCH
quCe K Ipyrou (mpeoOpa3oBHIBATH
NECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JAECATHUYHYIO, B YACTHOCTH B
OCCKOHEUYHYIO JICCATUIHYIO APOOB).

e CpaBHUBATH u YIOPSI0YUBATH
paloHaIbHbIC YHCA.

e OKpyIJIATh YKCTA.

e BLINOTHATH TNPHUKUAKY U OIECHKY
pe3yJibTaTa BBIYUCIEHUW, OLEHKY 3HAYEHHM
YHCIIOBBIX BBIPAKECHU.

e BrINonaHATH IEUCTBUS CO CTENEHSIMH C
HaTypaJbHBIMU TTOKa3aTeIISIMH.

o [IpuMeHSTh TPU3HAKU  JEIUMOCTH,
pa3foKEeHUE Ha MHOXHUTEIH HATypaTbHBIX
qrces.

e Pemare mNpakTUKO-OPUEHTUPOBAHHBIC
3a/1aud, CBSI3AHHBIE C OTHOILLIEHHUEM BEJIUYMH,
MPOTIOPITMOHATBHOCTHIO BEJINYUH,
MPOILIEHTAMU; MHTEPIPETHUPOBATH PE3YIbTaThl

e Pacno3HaBath
reoMeTpuueckre (Qurypsi,
B3aMHOE pacmoJiokKEeHueE,
reOMETPUYECKHUE burypsr; BBIIIOJIHATH
YEepTEXKU 10 YCIOBUIO 3agaud. M3mepsaTb
JIMHEHbIE W YIJIOBbIE BEIWYUHBL. Pemiars
3a7a4M HAa BBIYMCICHHUE [IJIMH OTPE3KOB H
BEJIMYUH YTJIOB.

e Jlenate rpyOyl0 OLIEHKY JMHEWHBIX U
VIJIOBBIX BEJIMYMH MPEIMETOB B PEATBHOU
KU3HHM, pPa3MEPOB TMPUPOJHBIX OOBEKTOB.
Paznuuate pasmepsl 3TUX OOBEKTOB IO
MOPSIAKY BEJIMYUHBI.

e CTpouTh 4YepTek U K I'€OMETPUUYECKUM
3aj1agyaM.

e [Jonb30BaThCs IpU3HAKAMU PABEHCTBA
TPEYTOJbHUKOB, HCIOJIb30BaTh IPU3HAKH U
CBOMCTBa pPaBHOOEIPEHHBIX TPEYTrOJbHUKOB
MpY PEUICHUH 3a]1a4.

e [IpoBOANTE JIOTUYECKHUE PACCYHKICHHUS C
HCIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

e [Jonb30BaThCs IpU3HAKAMU PABEHCTBA
NPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOHCTBOM
MEIHaHbl, NPOBEAEHHOM K  THUIOTEHY3€
NPSAMOYTOJIbHOTO TPEYTrOJbHUKA, B PEHICHUH
reOMETPUYECKHUX 3a]1a4.

e OnpenensTe NapajIeNbHOCTh MPSMBIX
C TMIOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU
CeKyIasl. Onpenensarsb MapaJJIEIbHOCTD

HN3YUCHHBIC
OIPECTSITh  UX
M300paxarh

e Yurartp nH(pOpMaIHIO,
MIPeJICTAaBICHHYIO B Ta0IMIIaX, HA AUarpaMmax;
MPEJICTABIISTH JAHHBIC B BUIC TAOJIUIl, CTPOUTH
JIMarpaMmbl  (CTOJIOMKOBBIE (CTOJIOYATHIC) U
KpPYTOBBIC) TI0O MACCUBAM 3HAYCHHIA.

e OmmceBaTb ©W  HHTEPIPETHPOBATH
peasibHbIe YHCIIOBBIC JaHHbIE,
MIPEJICTaBJICHHBIE B TAOJMIIaX, HA qUarpaMmmax,
rpadukax.

e lcnonb3oBaTh Ui ONUCAHUS JAHHBIX
CTAaTHCTUYECKUE XapaKTEPUCTHKHU: CpelHee
apudmernyeckoe, MeauaHa, HawOoJybIIee U
HauMEHbIIIee 3HAYCHH S, pa3Max.

e lMerh mpeacTaBieHHE O Cly4ailHOU
W3MEHUYUBOCTH Ha MPUMEpax IeH, (PU3nIecKux
BEJIMYMH, aHTPOMOMETPHUYECKHX JAHHBIX;
UMETh TPEJCTaBICHHE O CTATUCTHYCCKON
YCTOMYUBOCTH.
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peuieHuss 3amad ¢ y4€TOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBaMHU paccMaTpUBaEMbIX
00BEKTOB.

Anzedopauueckue evlparxcenus

e lcnonp30BaTh anreOpanyvecKyro
TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MpoIIecCe OCBOCHHUS Y4eOHOT0 MaTepuraa.

e Haxoauth 3HAYCHUS OYKBEHHBIX
BBIDQKECHUN  TMpU  3aJaHHBIX  3HAYECHMSIX
MEPEMEHHBIX.

e BrmonHaTe mnpeoOpa3oBaHUs IIEJIOTO
BBIDQKCHUSI B  MHOTOWIEH IPUBEICHUEM
MOAOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

e BrINoiaHATE YMHOXKEHUE OJIHOWICHA Ha
MHOT'OWICH ¥ MHOTOWICHAa HAa MHOI'OYJICH,
MpUMEHATh (GOPMYNBl KBagpara CyMMBbI H
KBaJpaTa pa3HOCTH.

e OcylecTBiIsTh paszioxxeHue
MHOTOYJICHOB Ha MHOXHTEIN C IIOMOIILIO
BBIHECEHHUS 34 CKOOKM OOIINEro MHOXKUTEII,
TPYIIIUPOBKH cJlaraeMbiX, MIPUMEHEHUS
(hopMys COKpaIEHHOTO YMHOKEHHUSI.

e [IpuMeHATH npeodpazoBaHus
MHOT'OUYJIEHOB JIJIsl PEIICHUS PAa3IMYHbIX 3a7a4
U3 MaTeMaTUKH, CMEXKHBIX TPEIMETOB, U3
peanbHOM MPaKTUKU.

e lcnonp30BaTh CBOMCTBA CTEIEHEH C
HaTypaJlbHBIMU MMOKAa3aTeIISIMU TS
npeoOpa3oBaHMs BEIPAKESHUM.

Ypasnenus u nepasencmea

e Pemare JIMHEHHbBIE YPABHEHUS C OJHOMN
TepEeMEHHOM, MPUMEHSISI TIpaBUjia Mepexoaa OT
HCXOJIHOTO YPAaBHEHMs K PaBHOCUJIILHOMY €MY.

MPSAMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUNA OT
TOYEK OJHOM TMpsAMOM OO TOYEK JApyrou
HIPSIMOM.

e Pemath 3a7aun Ha KJIeTYaTON Oymare.

e [IpoBOAUTH BBIYMCICHUS U HAXOAUTH
YUCJIOBbIE W OYKBEHHBIE 3HAYCHHUS YIJIOB B
FeOMETPUYECKUX 3aJa4yax C HMCIOJIb30BaHUEM
CYMMBI YIJIOB TPEYroJIbHUKOB u
MHOT'OyT'OJIbHUKOB, CBOMICTB YIIIOB,
0o0pa3oBaHHBIX MPU  TEPECEYCHHH  JBYX
NapajuleJIbHbIX MpsAMBIX CeKywed. Pemars
MPAaKTUYECKHUE 3a]a4 Ha HAXO0K/ICHHUE YIJIOB.

e Branerh NMOHATHEM TI€OMETPUUYECKOTO
MecTa TOYeK. YMETh ONpPEENsITh OUCCEKTPUCY
yria ¥ CEpeIUHHBIN NEePIEHIUKYISP K OTPE3KY
KaK reOMETPUYECKUE MECTA TOUEK.

e QopMyIHUpPOBATH ONpeICIICHUS
OKPY’KHOCTH U Kpyra, XOpJbl M JHAMETpa
OKpPY>KHOCTH, TOJIb30BaTbCS WX CBOWCTBaMHU.
YMeTh NPUMEHSTh 3T CBOMCTBA MPU PELICHUU
3ajadq.

e BianeTh IMOHSITHEM OIMCAHHOM OKOJIO
TPEYroJIbHUKA OKPYXHOCTH, YMETh HaXOJWUTb
e€¢ nenrp. Ilonp3oBaThcs (pakTamMu O TOM, YTO
OHMCCEKTPHUCHI yIJI0B TPEYroJIbHUKA
MEePECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO
CepeIMHHbIE TMEPINEHIUKYISAPbl K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OTHOM TOUKE.

e BiageTh MNOHATHEM KacaTeJIbHOU K
OKPY>KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
MEePIEHANKYISIPHOCTH KacaTeJIbHOM U paanyca,
MPOBEIEHHOTO K TOUKE KACAHUS.

o Ilonxp30BaThCs MPOCTENUILIMU
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IIpoBepsiTh, sBISIETCA JM YUCIO KOPHEM
YPaBHEHHUS.

e [Ipumensars rpaguyeckue METOAbl IpU
pELICHUY JIMHEMHBIX YPABHEHUM U UX CUCTEM.

e [logOupare mnpuMepsl TMap YHCE,
SABJIAIOILUXCS peleHuemM JMHEUHOT O
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

e CrpouTh B KOOPJIMHATHOM IUIOCKOCTH
rpaduK JIMHEHHOrO YpaBHEHUS C JByMs
[IEPEMEHHBIMU; 0JIb3YACh rpadukom,
IIPUBOJUTH IIPUMEPBI PELICHUS YPABHEHMSL.

e Pemarb cuCTEMBl JBYX JIMHEHHBIX
YpaBHEHUH C JIByMS NEPEMEHHBIMH, B TOM
qucie rpadpu4ecKky.

e CocraBiATb M pewaTb JIMHEHHOE
YPaBHEHUE WJIIK CUCTEMY JIMHEHWHBIX YPaBHEHUU
[I0 YCJIOBHMIO 3aJa4d, HMHTEPIPETUPOBATH B
COOTBETCTBMM  C  KOHTEKCTOM  3ajauu
TIOJIyYE€HHBIN PE3yJIbTaT.

Koopounamut u epagpuxu. @ynkyuu

e l300paxaTh Ha KOOPAMHATHOMN NPSMOIt
TOYKH, COOTBETCTBYIOILIHE 3aJJaHHBIM
KOOpAWHATaM, JIydd, OTPE3KH, WHTEPBAJIBI;
3allUChIBAaTh  YMCIOBBIE IPOMEXYTKM Ha
anreOpanvecKkoM si3bIKE.

e OrMmeuaTh B KOOPJIAMHATHON IJIOCKOCTH
TOYKHM 1O 3aJlaHHBIM KOOpJIMHATaM; CTPOUTH
rpaduky  suHEHHbIX  (yHKIMA.  CTpOUTH
rpaduk pynkuun y = | x I.

e OnuceiBaTh € TOMOMIbIO  (QYHKIIHIT
U3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUMHAMMU:
CKOpOCTb,  BpEMs,  pacCTOSHME;  IIeHA,
KOJIMYECTBO, CTOMMOCTB;

r€OMETPUYECKMMHU HEPAaBEHCTBAMU, IIOHUMATh
UX NMPAKTUYECKUI CMBICIL.

e [IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE
IIOCTPOEHHUS C IIOMOIIBIO HUPKYJISL U JINHEUKHU.
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MIPOU3BOIUTEIILHOCTD, BpEMsi, 00bEM PabOTHI.

e Haxomuth 3HaueHue (QYHKIUU TI0
3HAYEHUIO €€ apryMeHTa.

e [lonumarp  rpaduyeckuii  crocod
MPEJICTaBICHUSI W aHaiW3a WH- (Qopmanmm;
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALIHIO
U3 TrpauKOB pEaTbHBIX MPOIECCOB H
3aBUCUMOCTEHN.

BocemuknaccHUK HaY4IUTCA

8 knacc

VYuebublil Kype «Anredpar

YueOuslii kypc «l'eomeTpus»

Y4eOHblif Kypc «BepoSITHOCTh M CTATUCTHKA

Yucna u eévbiuucieHus

e lcnonb3oBarh HayaJlbHbIE
IIPEJICTaBICHHUS 0 MHOKECTBE
JICUCTBUTENIBHBIX YHUCEN JUIsl CpPaBHEHMS,
OKpYIJIGHHUST UM BBIYMCICHMH; M300paxkaTh
JICUCTBUTENIBHBIE  4YHCIA  TOYKAMM  Ha
KOOPJMHATHOU IIPSIMOM.

e [Ipumensars MIOHATHE
apu(QMEeTUYECKOro  KBaJApaTHOTO  KOPHS;

HaxOJIUTh KBAJIPATHbIE KOPHU, UCTIOIB3YS MPH
HEOOXOAUMOCTH  KAJIBbKYJATOP; BBITOJIHATH
npeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX
KBaJ[paTHbIE KOPHHU, MCIIOJNB3ysl CBOMCTBA
KOpHEH.

e licnonp3oBaTh 3amucH OONBIINX U
MaJIbIX YHCEJI C TOMOMIBIO IECATUYHBIX APOOCH
u creneHel yncina 10.

Anzedpauueckue evipasrcenus

e [IpuMeHATH MOHATHE CTETICHU C IETBIM

MOKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHU

e Pacrnio3HaBatb OCHOBHBIE BU/IbI
YETHIPEXYTOJILHUKOB, ux AJIEMEHTBHI,
M0JIb30BaThCAd MX CBOMCTBAMHU IPHU PELICHUH
r€OMETPUYECKHX 3a/1a4.

e [IpumeHsTH CBOICTBA TOYKH
MEepEeceUYeHs] MEJNaH TPEyroJbHUKa (LEHTpa
Macc) B PEIICHUH 3a]1a4.

e Branerp MNOHATHEM CpeNHEH JIMHUHU
TPEYroJibHUKAa W Tpameuuu, NPUMEHSATh HUX
CBOWCTBA TIPU PEUICHHWH TIE€OMETPUUECKUX
3agad. Ilomp3oBaTecs Teopemon @aneca u
TEOPEMOM O NPONMOPUHOHAIBHBIX OTpPE3KAX,
MPUMEHATh WX JUIsl PEHICHUS MPAKTUYECKUX
3az1ay.

o [IpumeHsITH MIPU3HAKU mo00ust
TPEYTrOJIbHUKOB B PEIICHUU T'€OMETPUUYECKUX
3az1ay.

e [lonb3oBatbest Teopemoit  Iludaropa
JUTS peneHus T€OMETPUUYECKHUX u
MPaKTUYECKHUX 3a/1ay. Crpouth

. W3Bnekath 1 mpeoOpazoBLIBATH
uH(pOpMaLIMIO, TPEICTABICHHYID B  BHJE
Tabnul, auarpamMM, TrpaduKoB; MPEICTaBIATh
JTAHHBIE B BUJIE TAOJHII, AUAarpaMm, TpaduKOB.

o OnuceIBaTh JaHHBIE C TOMOILBIO
CTaTUCTUYECKUX  IIOKAa3aTeJIel:  CPeaHMX
3HaYeHU U Mep pacceuBaHus (pa3max,

TUCTIEPCHUS U CTaHJIAPTHOE OTKIIOHEHHUE).

. HaxomuThe 4acToTBl 4YMCIOBBIX
3HAYCHUH M YaCTOTHI COOBITUM, B TOM YHCIIE 10
pe3ynbTaTaM U3MEpEeHU U HabII0IeHHIA.

. Haxonuts BEPOATHOCTH
CIy4ailHBIX  COOBITUH B  ONBITaX, 3Has
BEPOATHOCTH JJIEMEHTAPHBIX COOBITUH, B TOM
4Yyuciie B ONBITaX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHUSIMHU.

. Hcnonb3oBath rpaduyeckue
MOJEU: JEPEBO CIYyYAWHOIO HKCIEPUMEHTA,
JMarpaMMbl Disiepa, 9uciioBas psiMas.

. OnepupoBath TIOHSITHUSIMH:
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BBIPAXKEHUM, CONEPKAIUX CTEIEHU C LIETBIM
oKa3aTeJIeM.

e BrLimoausats TOKIECTBEHHbBIE
npeoOpa3oBaHusl PAllMOHAIBHBIX BBIPAKEHUM
Ha OCHOBE MpaBUII NEeUCTBUI Haq

MHOTOYJICHAMH U aIreOpandecKuMu JIPOOsSMHU.

e PacknanpiBaTh KBaApaTHBIA TPEXUICH
Ha MHOKHUTEIIH.

e [IpumeHnars npeodpazoBaHus
BBIPAKEHU JIS1 pELLICHUS] PA3JIMYHbIX 33724 U3
MaTE€MaTUKH, CMEXHbIX MPEIMETOB, U3
peaIbHON NPAKTUKH.

Ypasuenus u nepasencmea

e Pemiats JINHEWHBIE, KBaJpaTHbIC
YpaBHEHUSI W palMOHAJIbHbIC YpPABHEHHS,
CBOJSIIIMECS] K HUM, CUCTEMBI IBYX YpaBHEHUU
C IBYMsI IEPEMEHHBIMH.

e IIpoBonuth pocTenme
WCCIIEIOBAHUS ~ YPAaBHEHUW U CUCTEM
YpaBHEHUM, B TOM YHCIE€ C NPUMEHEHHEM
rpaduueckux MPECTABICHUN
(ycTaHaBnuBaTh, UMEET JIM YpPaBHEHUE WU
CHCTEMa YPaBHEHUM PELICHUs], ECIIU UMEET, TO
CKOJIBKO, U TIp.).

e Ilepexonutn OT CJIOBECHOM
bOopMyIUPOBKH 3a/lauMl K €€ anredpandeckoi
MOJIEJU C MOMOIIBI COCTABJIEHUS ypaBHEHUS
WJIA CUCTEMbI YPAaBHEHUW, UHTEPIIPETUPOBATH

B COOTBETCTBHH C KOHTEKCTOM 3aJlauud
MOJYyYEHHBIN pe3yJIbTar.
e [Ipumenars CBOMCTBA YUCIOBBIX

HEPaBEHCTB I CPaBHEHMs, OLICHKH; PEILATh
JIMHENHbIE HEPABEHCTBA C OAHOW MEPEMEHHON

MaTeMaTHYECKyI0 MOJEIb B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITEIbHO JAENaTh 4epTExX H
HAXOJUTh COOTBETCTBYIOIINE JATUHBI.

e BrnaneTs MOHATHSIMHU CHHYCA, KOCHHYCA
U TaHTEHCa OCTPOrO yIJia MPSMOYTOJBHOTO
TPEyroJbHUKA. [Tonp3oBaTbCs TUMHU
HOHSATHUAMHU  JUISL  PEIICHUS TPAKTUYECKUX
3ajad.

e BoruncnaTe (pa3iavyuHbIME CIIOCOOAMM)
IIomaas  TPEYroJbHUKAa M IUIOMIAAH
MHOTOYTONBHBIX  (uryp (mONB3ysich, TIE
HEOOXOMMO, KaJbKyIaTopoM). I[IpumMeHsTH
MOJTyYCHHBIE YMEHHS B IPAKTUIECKUX 3aadax.

e Brnanerp MOHATHAMH BOHCAHHOTO U
[IEHTPAIBHOTO YIJIa, HCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJaX MEXIy XOpAaMu
(cexymmMu) M yrie Mexay KacaTelbHOH u
XOPJIOH MU PEUICHUN TeOMETPUUYECKHX 3aay.

e Brnametp  MOHATHEM  ONMHMCAHHOTO
YeThIpEXYTroNbHIKA, MNPUMEHSATh CBOWMCTBA
OIHMCAaHHOTO YeTHIPEXYTOJIbHHUKA MIPU PEIICHUN
3ajau.

e [IpuMeHATH MOJIydYeHHbIE 3HAHUSA Ha
NPaKTHUKe CTPOUTH  MaTeMaTHYeCKHe
MOJENU JUI  3aJad  peaNbHOM KHU3HH U
MIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHHUS C
IpPUMEHEHHEM MOoJO00US U TPUTOHOMETPUU
(TToIB3YACH, rne HEoOX0MMO,
KAJIbKYJIATOPOM).

MHOXCECTBO, IIOAMHOXKCCTBO, BBITIOJIHATH
onepanri HaJl MHOXCECTBaAMU: O6T_>CILI/IH€HI/I€,
nepeceycHuc, JOIIOJIHCHUC, NNepCUHUCIIATD

3JIEMEHTbl MHOXXECTB; IPHUMEHSTh CBOICTBA
MHOYECTB.

o Hcnonb3oBath rpaduueckoe
IPEJCTAaBICHUE MHOXECTB U CBS3EH MEXIy
HUMH JUTSL ONIMCAHUS TIPOIIECCOB U SBJICHHM, B
TOM YHUCJIe NPH PEUIeHHH 3aJad U3 JpYyrux
y4€OHBIX IPEIMETOB U KypCOB.
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rpapuUecKyro
peleHuit

U WX CHUCTEMBI, J1aBaTh
WJUTIOCTPAIUIO MHO>KECTBa
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.
Dynkyuu

e [lonumarp u UCIIOJIb30BATh
(GYHKIIMOHATBHBIC TTIOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUEHUS); OMPEIENSTh
3HaueHUe (YHKIMH [0 3HAYCHUIO apTyMEHTA,

omnpeneniaTh CBOMCTBa (QyHKUMH 1O €€
rpaduky.
e Crpouth rpaduKd  SIEMEHTAPHBIX
byHKUMH  BUAA; OIHCBIBATh CBOMWCTBa
4yrcaoBoi (yHKIMH 110 e€ rpaduKy
9 knacc
BBINyCKHUK HAy4HTCS
Y4eOHbIil Kypc «Anredpa» VY4eOnslii kypc «I'eomeTpus» Y4eOHblil Kypc «BeposITHOCTh M CTaTUCTHKAY
Yucna u evluucnenun e 3HaTh TPUTOHOMETpUYECKHE (PYHKUIUU e I13B11I€KaTH u peoOpa3oBbIBaTh
e (CpaBHMBAThH U yNOPA0YMBATh | OCTPBIX YIJIOB, HAXOAWTh C HUX MOMOUIBIO | UH(OPMAIIHMIO, IPEACTABICHHYIO B Pa3IMUHBIX

palMOHAIBHBIE U UPPALTMOHAIBHBIE YHUCIIA.

e BEIMOIHATH apupMeTHYECKHe
JEUCTBUS C pallMOHAJIbHBIMU YUCIIaMU, COYETas
YCTHBIE U THCbMEHHBIE MPUEMBI, BBINOJIHSITH
BBIUMCIICHHS C UPPALMOHATIBHBIMU YHCIIAMM.

e HaxomuThr 3HaUYeHHs CTENEHEH ¢
LEJIBIMA TTOKA3aTeNIMU U KOPHEW; BBIYUCIATH
3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN.

e OKpyrisiTb JIE€UCTBUTENbHBIE YHCIA,
BBITIOTHATE MPUKUIKY pe3yibTara
BBIUMCIICHHUM, OLIECHKY YMCJIOBBIX BBIPAKECHUM.
Ypasnuenus u nepasencmea

e Pemrate nWHEHHBIE W©

KBAaJApPaTHBIC

pa3aUyYHbIE  3JEMEHTHl  MPSMOYIOJbHOTO
TPEyrojbHUKa («pelIeHue MPSMOYTOJIbHBIX
TPEeYroibHUKOBY»). HaxomuTe (¢ moMoIIbIO
KaJbKyJsATOpa) JJIUHBI W yIJIBI s He
TaOJIMYHBIX 3HAYCHH.

e [lonb3oBarTbcs
IIPUBECHHUS " OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIECTBOM  JUIA
HaXO0XACHUS COOTHOILLIEHUN MEXIY
TPUTOHOMETPUUECKUMHU BETMUYNHAMHU.

e lcrionb30BaTh TEOPEMBI CHHYCOB M
KOCHHYCOB JUIsl HAaXOXJIEHUSA Ppa3IN4HbIX
3JIEMEHTOB TpPeyrojJbHUKa («pemeHue

dbopmynamu

WCTOYHUKAX B BUJE TaOJHUI, JUarpaMm,
rpaduKoB; TPEACTaBIATh JaHHbIE B BUJE
TabJIUL, IUarpaMm, rpauKoB.

ePemath  3aJaud  OPraHU30BAHHBIM
nepeboOpoM  BapUAHTOB, a  TaKke ¢
WCIIOb30BaHUEM KOMOWHATOPHBIX MPaBUI U
METO/IOB.

e llcnonn30BaTh oI CaTEIbHBIC
XapaKTEPUCTUKHA 1T MAaCCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJE CPEIHHE 3HAYEHUS U
MEpbI pacCEUBaHUS.

e HaxoguTh dYacTOTHl 3HAYEHUU U
YacTOThl COOBITHS, B TOM YHCJE IMOJIB3YsCh
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YpaBHCHHA, YPAaBHCHHUA, CBOAAINIMCCA K HUM,

MPOCTEUIIINE IPOOHO-palOHATIBHBIC
YpaBHEHMUSL.
e Pemarb cuCTEMBl JABYX JIMHEMHBIX

YpPaBHEHUH C ABYMS MEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHHH, B KOTOPBIX OJHO ypaBHEHHUE
HE ABJIICTCS JTUHESHHBIM.

e Pemath TEKCTOBEIC 3aJ1a4n
anreOpanvdeckuM  crmocoboM ¢ TOMOIIBIO
COCTABJICHUS] YpaBHEHUS WJIM CUCTEMBI ABYX
YpaBHEHUH C ABYMS IEPEMEHHBIMH.

e [IpoBOaUTH IpOCTENIINE UCCIIEOBAHUSA
YpaBHEHUN U CUCTEM YpPaBHEHUM, B TOM YHUCIIE
C MPUMEHEHHUEM TpaUUSCKUX MPEICTABICHHIA
(ycTaHaBnuBaTh, MMEET JHM YpaBHEHUE WU
CHUCTEMa YPAaBHEHUI PEIICHUs, €CIIU UMEET, TO
CKOJIBKO, | TIp.).

e Pemiarh  JMHEHHBIE  HEPABEHCTBA,
KBaJIpaTHbIE HEpPaBEHCTBA; n300paxarhb
pELIEHHE HEPABEHCTB Ha YHUCIOBOM MNPSIMOM,

3alUChIBaTh. Pemarh CHUCTEMBI JUHEHHBIX
HEpPABEHCTB, CHUCTEMBI HEpPABEHCTB,
BKJIIOYAIOIIME  KBAJPaTHOE  HEPABEHCTBO;

n300pakaTh peleHNe CUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM MPSIMOM, 3aIllMCHIBaTh PEIIECHUE C
IIOMOIIBIO CUMBOJIOB.

e llcnonb3oBaTh  HEPABEHCTBA
pEeLIeHNY PA3INYHbIX 3a7a4.
Dyukyuu

e Pacno3HaBath (YHKUMU H3Y4YEHHBIX
BU/JIOB. [Toxa3bIBaTh CXEMaTUYeCKU
pacrojoKEeHUE Ha KOOPAMHATHOM IIIOCKOCTH
rpagukoB (GYHKIMA BUJA ...3aBHCHMOCTH OT

npu

TPEYTOJIbHUKOBY),  HPUMEHSATh X
PEILIECHNN T€OMETPUYECKUX 3aa4.

e Biiagets NOHATUAMHU IpeoOpa3oBaHUs
o00Msl,  COOTBETCTBEHHBIX  JJIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBarecs cBOWCTBAMU
nono0usi  MPOU3BOJIBHBIX  (UTYpP,  YMETb
BBIYHCIATh JUIMHBI W HaxoIUThb YIJbl Y
nonoOHbIX  ¢uryp. IlpumensTs cBoicTBa
noxo0usi B TNPAKTUYECKUX 3ajadax. YMeETb
NPUBOANTH TPUMEPHI TMOAOOHBIX GUTYp B
OKpY’KaroIlleM MHUpE.

e [lonp30Barecs TeopeMaMu 0
IIPOU3BEICHUN OTPE3KOB xopa, 0
IIPOU3BENCHNN OTPE3KOB CEKYIIUX, O KBaaparTe
KacaTeJIbHOM.

e [lonb30BaTbcs BEKTOpPaMH, IIOHMMAaTh
UX TeOMETpUYecKUd M (U3MUECKUil cMbIci,
IIPUMEHATHh UX B PELICHUH I'€OMETPUYECKUX U
¢usnueckux 3agad. [IpuUMeHATH CKaspHOE
IIPOU3BEICHUE BEKTOPOB JUI HAXOXKJCHUS
JUIMH U YTJIOB.

e [lonb30BaTbCd METOOM KOOPAMHAT Ha

pu

IIOCKOCTH, MNPHUMCHATHL €ro B PCIICHHUU
TCOMCTPHUICCKUX U INPAKTUYCCKHUX 3a/1ay.
° BJ'IaI[eTL IIOHATHUAMU IMPpaBUJIBHOT'O

MHOTOYT'OJIbHUKA, IMHBI OKPYKHOCTH, JJINHBI
IYyTM OKPYXHOCTU WM PaJuaHHOW MEpHI yIJa,
YMETh BBIYUCIATH IUIOWAAb Kpyra M €ro
yacted. IIpuMeHsATh mNoJydyeHHbIE yMEHHS B
MPaKTUYECKHX 3a]jauax.

e Haxomute ocu  (WIM  IEHTPHI)
CUMMETpUU GUryp, TNPUMEHSATh JBHKCHHUS
IIJIOCKOCTH B IPOCTEUIINX CITydasX.

pe3yiabTaTaMu IPOBEAEHHBIX WM3MEPEHUU W
HaOJIFO EHUIA.

e Haxonute BEpPOATHOCTH CIy4YailHBIX
COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHCIIC B
OIBITaX C PABHOBO3MO>KHBIMH JIEMEHTAaPHBIMU
COOBITUSIMH, B CEPUSAX UCIBITAHUN JI0 TIEPBOTO
ycliexa, B CepusaX UCIbITaHuN bepHymn.

e lIMeTh mpeACTaBICHHUE O CIy4alHOM
BEJIMYMHE U O paclpeieIeHUN BEPOSTHOCTEN.

ellMeTs 1mpexacTaBieHHME O  3aKOHE
OONBIIMX  4YHUCeJ KAk O  IPOSBICHUU
3aKOHOMEPHOCTU B CIIy4allHOM W3MEHYHMBOCTH
¥ 0 POJIM 3a- KOHA OOJIBLIMX YUCET B IPUPOJIE U
oOuiecTse.
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3HaYeHUH  KOA(PPHUIMEHTOB; OIMCHIBATh
CBOMCTBA (QYHKIIHIA.

e CrpouTh U HM300pakaTh CXEMaTHUYECKH
rpaduKy KBaApaTHYHBIX

o (ynKMiA, ONMCHIBATh CBOICTBa
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

e Pacno3naBatb KBaJJPaTHYHYIO
¢byHKIMo0 1O GopMmyIie, MPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (PYHKUMH U3 peabHOM >KU3HHU,
(bu3nKH, reOMeTpUN.

Apugpmemuueckan u  2eomempuueckas
npozpeccuu

e Pacno3naBarte apupMETHUYECKYIO U
IE€OMETPHUECKYIO TPOTPECCHMH TPH  Pa3HBIX
croco0ax 3aJaHusl.

e BrInonHATh BBIYMCIICHUS c
ucroip3oBaHueM  ¢opMyl  N-r0  4JeHa
apumeTnIecKoi 5 reOMETPUYECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

e 11300paxars YJIEHBI
MOCIIE0BATEIBHOCTH TOYKaAMU Ha
KOOPJAWHATHOM INIOCKOCTH.

e Pemath 3a7a4H, CBSI3aHHBIC C

YUCJIOBBIMU TIOCJIEI0BATEILHOCTMHA, B TOM
yucjie 3aJadyd W3 peajbHOM  KU3HH  (C
WCMOJIb30BAaHUEM KaJbKYJISATOpa, IU(GPOBHIX
TEXHOJIOTHH).

e [I[puMeHATh TOJyYCHHbIC 3HAHHUSA Ha
MIPAKTUKE — CTPOUTH MATEMATUICCKUE MOJICITH
JUI 3a7ad  PeaNbHOM JKU3HU M TPOBOJIUTH
COOTBETCTBYIOIIHE BBIYHCIICHHS c
MPUMEHEHHEM o100ust "
TPUTOHOMETPHUECKUX (QYHKIUH (TONB3YsCh,
/e HEOOXO0IUMO, KaTbKYJISITOPOM).
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4. TEMATHUYECKOE IIVIAHUPOBAHUE
€ YKa3aHHEM KOJIHYECTBA aKAIeMHYeCKHX YACOB, OTBOAMMBIX HA OCBOEHHE KAKI0ii TeMbI y4eOHOr0 MpeaMera u
BO3MOSKHOCTDH HCIOJIb30BAHUS 110 ITO TeMe 3JIEKTPOHHBIX (H(PPOBBIX) 06pa30BaTebHBIX PECyPCoB

5 knacc (5 uacos * 34 neoeau = 170 uacos)

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 Harypanbnsle uncia. JleicTBus ¢ 43 1 bubnuoreka [IOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHOBCHAbIE APODH 48 1 https://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
4 Harnsgnas reomerpus. MHOroyroibHUKU 10 1 https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
> flecatiiie ApobH 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
! TosToperme 1 0bobmene 10 L https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I1O0
- 170 4 4

I[TPOTPAMME
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6 xnacc (5 uacos * 34 neoeau = 170 uacos)

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPoOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Harypasbheie meia 30 1 https://m.edso00.ru/7f414736
2 Harnsannas reomerpus. [psvbie Ha 7 bubmmoreka [JOK
MIJIOCKOCTH https://m.edso00.ru/7f414736
bubnunoreka LIOK
3 Fpodu 32 L L https://m.edso0o.ru/7f414736
bubnunoreka LIOK
4 Harnsanas reomerpusi. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubmmoreka IIOK
> Berpaxenii ¢ Oyxzamn 0 https://m.edsoo.ru/7f414736
5 Harnsaanas reomerpus. @urypsl Ha 14 1 1 bubnmnoreka HOK
IJIOCKOCTH https://m.edso00.ru/7f414736
bubmmoteka IIOK
7 [Tono>xurenbHBIE M OTPULIATENBHBIE YHCTIA 40 1 https://m.edsoo.ru/7f414736
bubmmoreka IIOK
8 Hpencraienne AaHHEX 0 1 https://m.edso00.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 but6mmorexa [IOK
MIPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenme, 0600IIEHNE, 20 1 bubnunorexa LIOK
cUcTEeMaTU3aIus https://m.edso00.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10
- 170 5 5

[TPOTPAMME
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7 knacc (3 waca aneeopwr * 34 neoenu = 102 uaca)

KonmuectBo yacoB

HaumeHnoBanue pa3nenos u Tem

OnexTpoHHbIe (1IU(POBLIC)

Ne n/mt Kontponbubie = IlpakTuyeckue
POrPaMMBI Bcero o0Opa3oBaTenbHbIe PECYPChHI
paboThI paboThl
1 Yucna u BeIUKCICHUS. PariuoHanbHEIC o5 1 bubnunorexa LIOK
qrcia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 A 27 1
ArCOPANTICCKHC BIPWKCHHA https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubmrorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
K . D 24 1
> 0OpAHHATS! U rpaguich. DyhicuuH https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
IT 1
6 OBTOpEHHE 11 0G00ente 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

ITPOTPAMME
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7 knacc (2 waca ceomempuu * 34 nedenu = 68 uacoes)

HaunmenoBanue pPasaciioB U TCM

KonunuectBo uacoB

OnextponHbie (TU(POBLIC)

Ne n/mt Kontponbusie  I[lpakTuyeckue
MIPOrpaMMbl Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
L | xoncrors, Hovepemne reowerpnaiex | 14 buGmorexa LIOK
’ P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmorexa [IOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
[TapannensHble IpsiMBbIE, CYyMMa YIJI0B bubnuoreka [IOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
MIOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
I 7 4 1
> OBTOpeHHE, 06obueHHe HaHil https://m.edsoo.ru/7f415e2e
OBHLIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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7 knacc (1 wac TBuC * 34 nedenu = 34 uaca)

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPOrpaMmblI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 lpezcrapenue RaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
2 Onucarenbras CTaTucTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
3 Coryualinas M3MEHIUBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
4 Brenenue B reopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa Clly4aiiHOTO 4 1 bubmuoteka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [{OK
6 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 5 2 https://m.edsoo.ru/7fA15fdc
OBHIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME
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8 rknacc (3 waca anceopwr * 34 neoenu = 102 uaca)

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 Uucna u Beruncnenus. KBaaparubie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubnuorexa [JOK
MoKa3arejiemMm https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 L 5 1
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 bubnnorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
) Y
o YHKUHH. THCAOBEIE GyHKUIH o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [osTopenne 1 obodmenHe 6 L https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
1 102 ) 0

[MPOT'PAMME
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8 rknacc (2 waca ceomempuu * 34 neoenu = 68 uacos)

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
N bubnuorexa [JOK
1 4 12 1
CERPEXyTOHBHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3KaX, MOAO0HBIE 15 1 bubmmorexa LOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe mOJ)III,HHKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
. bubnmoreka [JOK
6 ToTopenue, 06o0dmenne snanmit 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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8xnacc (1 uac TBuC * 34 neoenu = 34 uaca)

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NMpoOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! Hosroperite kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas craTuctuka. PaccenBanue 4 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB citydyaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
> Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Caysaitrieie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O000111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I10 34 9 1
IMPOT'PAMME
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9 knacc (3 waca anceopwr * 34 neoenu = 102 uaca)

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Yucna v Berunciienns. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
yucia https://m.edso00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOM EPEMEHHOM https://m.edso0o.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
Dynxuun 16 1 https://m.edso00.ru/7f419d08
bubnmorexa LIOK
YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https:/m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bubnmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 knacc (2 waca ceomempuu * 34 nedenu = 68 uacos)

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6mmoteka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[TpaBusIbHBIC MHOTOYTOJIBHUKH. J{nHa
5 of HOCTH U TUIO yZ b Kpyra 8 8 bubmmorexa LIOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nmnorexa LIOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 7 9 bu6nmorexa LIOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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9 knacc (1 wac TBuC * 34 neoenu = 34 uaca)

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3fejioB U TeM KonTposbHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcsbl
. [ToBTOpEHUE 4 bubnnoreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
) DJIeMEHTBI 4 1 bubmuorexa [JOK
KOMOWHATOPHUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas A bubnnoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
A HcnwiTanus 6 1 bu6mmorexa [IOK
bepnymm https://m.edsoo.ru/7f41a302
c Cnyuaitnas 6 bubnnoreka [JOK
BEJIMYMHA https://m.edsoo0.ru/7f41a302
6 O0600meHue, 10 bubmuoreka [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 2 )
YACOB I10 [TIPOI'PAMME
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