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COHEPXAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

5 KJacc

HarypanbHblie unciia u HyJb

Harypanbnoe wuwmcmo. Psg  HarypambHbix  uucen. Ywcino O.
N300paxkeHre HATYpalbHBIX YHCET TOYKAMH Ha KOOPIWHATHOU
(4UCITOBOIN) IPSMOM.

[lo3unmonHast cucremMa cuucieHus. PuMckas HyMmepanus Kak
pUMEp HENO3ULMOHHOW CHUCTEeMbl cuucieHus. JlecaTuunas
CUCTEMa CUUCIICHHUS.

CpaBHEHME HATYpAJIbHBIX YHCEJI, CPABHEHHE HATYPAJIBbHBIX YHUCEN C
HynéM. CriocoOsl cpaBHeHUs. OKpyTrieHUE HATypaJbHbBIX YHCEI.
CnoxxeHue HaTypalbHBIX YHUCEN; CBOMCTBO HYJs IPHU CIOXKEHUU.
Borunranue kak JeiicTBue, OOpaTHOE CIOKEHHIO. YMHOXEHHE
HaTypaJIbHbIX YHCEI; CBOMCTBA HYJS W €IUHULBI IPU YMHOXEHUU.
Jlenenue kak JeiicTBue, 0OpaTHOE YMHOKEHHIO. KOMIIOHEHTHI
NEUCTBUM, CBsA3b  Mexay Humu. [lpoBepka  pesynbTaTa
apudmernyeckoro nericTeus. [lepeMecTUTEIEHOE M COYETATEIIHHOE
CBOMCTBA (3aKOHBI) CIOXKEHHUS M YMHOXEHUS, paclpeesuTeIbHOoe
CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB 175t 0003HAUEHUSI HEU3BECTHOTO KOMITOHEHTA
1 3aIlMCU CBOMCTB apU(PMETHUECKUX JAEUCTBUM.

Jlenutenu u KpaTHbIE YKCia, pa3ioKeHUe Ha MHOkUTenu. [IpocTsie
U cocraBHble uymcina. [lpusHakm nenmmmoctu Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM. 3alKuch YHUCIa B BUJE
CYMMBI pa3psIHbIX ClIaraeéMbIX.

UucnoBoe BbIpakeHUE. DBblUKCIIEHME  3HAYEHUH  YHMCIIOBBIX
BBIPAYKEHMI; MOPSAIOK BBIINIOJHEHUS NeWCTBUM. Mcronp30Banue mpu
BBIYUCIICHUSIX TIEPEMECTUTEIHPHOTO W COYETATeIbHOTO CBOMCTB
(3aKOHOB) CIIO’KEHMSI U YMHOKEHHUSI, PACTIPEJCIUTENLHOIO CBOMCTBA
YMHOXKCHHS.

HpoOu

[IpeacraBnenne o ApoOW Kak crocoOe 3amucH YacTH BEITHYHUHBI.
OObikHOBeHHBIE OpoOu. [IpaBuinbHBIE W HEMpaBUIIBHBIC APOOH.
CwmemanHast apoOb; TPEACTABICHHE CMEIIaHHOW apoOW B BHUIE
HEMpPaBUILHOM JpoOM ¥ BBIJEICHHE I[EIOM YacTH 4dHcla U3
HempaBWJIbHON npoOu. M3o0paxenue npobeld ToOukamMH Ha
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qucioBoi mpsiMoil. OcHOBHOe CBoicTBO Apoou. CokparieHue
npobeit. [lpuBeaenue npodbu Kk HOBOMY 3HaMeHartento. CpaBHEHHE
IpoOeii.

CrnoxeHue W BBIYMTaHUE ApOOCH. YMHOXKEHHE U JIEICHUE APOOCH;
B3aUMHO-00paTHbIe qpodu. HaxokaeHue 4acTu 1eoro W LEIoro
I10 €r0 YacTH.

Jecstuunas 3anuck apodeid. [IpencraBienue necaTH4HON ApoOu B
BUJIe OOBIKHOBEHHOW. M300paXkeHne AecATUYHBIX ApoOei ToukaMu
Ha YUCIIOBOH MpsiMoii. CpaBHEHUE IECTUYHBIX JpoOeii.
Apudmernueckue  ACHCTBUS € JAECATUYHBIMU  JpoOsAMHU.
OxpyrieHue AecsITHYHBIX APOOEH.

Pemenne TekcTOBBIX 3a1a4

Pemrenne TeKCTOBBIX 3a/1a4 apudmeTndeckuM crocobom. Pernenune
JIOTMUYEeCKUX 3ajad. Pemenue 3amad nepeGOpoM BceX BO3MOXKHBIX
BapuaHTOB. Mcrionp30BaHue Ipy pellieHuy 3a1a4 TabJIuIl U CXEM.
Pemenune 3agad, coleplkaliMX 3aBUCUMOCTH, CBS3BIBAIOIINE
BEJIMYMHBI: CKOpPOCTb, BpEMs, pacCcTOSHUE; II€Ha, KOJIMYECTBO,
CTOMMOCTb. EJMHMIBI M3MepeHHs: Macchl, O00bEMa, IIEHBI;
paccTosiHusl, BpeMEeHH, CKOpocTH. CBA3b MeXay eIUHHUIaMU
U3MEPEHUS KaXA0M BEITUUNHBL.

Pemenrie oCHOBHBIX 3a/1a4 Ha JJPOOH.

[IpencraBneHue JaHHBIX B BUJE TaOJIUI], CTOJIOYATHIX AUArPaAMM.
Harnsinaas reomerpust

Harnsnaele npeacraBieHus o (uUrypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTpE30K, JIyd, Yroj, JIOMaHas, MHOI'OYTOJIbHUK,
OKPYXKHOCTb, Kpyr. Yroi. IIpsamMoii, OCTpbI, TYIION U pa3sBEPHYTHII
YTJIBL.

JUlnHa oTpe3ka, METPUYECKUE €IMHULBI JUIMHBL. /[n1Ha j10MaHoi,
MepUMETp MHOTOYrojbHUKa. M3MepeHue M IMOCTPOEHHE YIJIOB C
IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsinguele  npeacraBneHuss o ¢urypax Ha  IUIOCKOCTHU:
MHOTOYI'OJIbHUK; IPSAMOYTOJIBHUK, KBaJpaT; TPEYrOJbHUK, O
paBeHCTBE QUTYp.

N3o0paxxenne ¢uryp, B TOM 4HcIe Ha Kieryaroil Oymare.
[Toctpoenne koHurypauuii u3 yacreil npsMoil, OKPYKHOCTH Ha
HEJIMHOBAaHHOW W Kieryaroil Oymare. lcmosib3oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHMKA, KBaApaTa.
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[Inoujanp NpsAMOYroJpHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM u4Hcle (uUryp, H300pakEHHBIX Ha
kietyaToi Oymare. EXUHUIBI ©13MEpEHHSI IIIOIIATH.

Harnsnuele npeacraBieHHs O HIPOCTPAHCTBEHHBIX — (urypax:
OpSMOYTOJIBHBIM ~ Tmapamienenunen,  KyO,  MHOTOTpaHHUKH.
N300pakeHne MpOCTEHIIMX MHOTOrPaHHUKOB. Pa3BEépTku Kyda u
napajutenenunena. Cos3naHue Mojenell MHOTOTPaHHUKOB (U3
Oymaru, NpoBOJIOKH, IJIACTUIIMHA U JP.).

O0BEéM MpsSMOYTOJBHOTO TMapajvienenunena, Kyboa. Eguauib
U3MepeHus o0bEMA.

6 kiacc

HarypanbHble uncia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMHM HATypaibHBIMU
yucinamMu.  YucnoBple  BBIPAXKEHUsA,  MOPSAOK  JCHCTBHH,
UCIIOJIb30BaHUWE CKOOOK. lcmonb3oBaHWe TpU  BBIYUCICHHSIX
[IEPEMECTUTENIBHOIO M COYETATEJIbHOTO CBOMCTB CJIOKEHUS W
YMHOXKEHHSI,  PacCHpelesUTEIbHOTO  CBOMCTBA  YMHOXCHHUS.
OxpyriieHrne HaTypaJIbHbIX YUCEIL.

Jlenutenu W KpaTHbIe 4YHCIa; HAUOONBIINN OOLIUI NeIuTens U
HauMeHblIee ob1iee KpaTHoe. JlemuMoCTb CYMMBI U TIPOU3BEACHHUS.
JleneHue ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHasT ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpAIleHHE
npobeii. CpaBHEHHE U yropsiiounBaHue Apooeit. Pemenue 3amay Ha
HaXOXXJICHUE YacTH OT IeJIOr0 U LEJIOro Mo ero yactu. J[pobHoe
YHCIIO KaK pe3ynbTar aeneHus. [Ipencrasienue gecsaTuuHON qpodu
B BHJEC OOBIKHOBEHHOH ApoOM W BO3MOXKHOCTH TPEICTABICHUS
OOBIKHOBEHHOW IpoOM B BUAE NeCATUYHOH. [lecaTuunbie npobu u
MEeTpUUecKas CcuctemMa Mep. ApudpMeTHueckne IeHCTBUS U
YUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH W JICCATHYHBIMU
JPOOSIMH.

Otnomenne. Jlemenne B JaHHOM  OTHOmIEeHWH. Macmra,
nponopuusi. [I[pumenenre nponopuuil npu peueHuu 3a1ay.
[Tonsitue mnporeHTa. BrrumcieHne mnporeHTa OT BEIWYUHBI U
BEJIMYUHBI 110 €€ NMPOLEHTY. BripaskeHne mpoueHTOB 1eCATUUYHBIMU
npobsimu. Pemenue 3amad Ha TpoOUEHTHI. BplpakeHHe OTHOIICHUS
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BEJIMYMH B ITPOLIEHTAX.
[TonoxkutenbHbIE U OTPULIATENIBHBIE YK CIIA

[TonoxurenpHble U oTpuLaTenbHble ynciaa. Llensie yucia. Moayis
yuciaa, reoMeTpudeckas  MHTEpHpeTalus  MOAYJsS — 4ucIa.
N300paxkeHne dYrcen HAa KOOPAMHATHOW TmpsiMod. UYwcioBbie
npoMexxyTku. CpaBHeHue uuceld. ApupMETHYECKHUE JECUCTBHUS C
MI0JIO)KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

IIpsimoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHathl
TOYKM Ha IUIOCKOCTH, abcuucca U opauHarta. [loctpoenue Touek u
¢buryp Ha KOOpAMHATHON IIOCKOCTH.

bykBeHHbIE BBIpaXKEHUS

IIpumenenue OyKB Ul 3allUCH MaT€MaTHUYECKUX BBIPAKEHUH U
npenioxenuii. CpolicTBa apupMeTndyeckux AelcTBuil. bykBeHHbIE
BBIPQ)KEHUSI W YHUCIOBBIC IOJCTAHOBKU. ByKBEHHBIE pPaBEHCTBA,
HaXOXXJICHHE HEU3BECTHOTO KOMIOHEHTa. Dopmynsl; (GopmMyIbl
nepuMeTpa M IUIOIAAM HPSMOYTOJIbHUKA, KBajapara, 00bEMa
napajuienenumnena u Kyoa.

Pemienue TekcToBBIX 3a1a4

Pemenne TeKCTOBBIX 3a/1a4 apumeTndeckuM crocobom. Pernenune
JIOTMUYECKUX 3ajad. Pemienue 3amad nepeOOpoM BceX BO3MOXKHBIX
BapHaHTOB.

Pemenne 3amauy, coaepKamMx 3aBUCHUMOCTH, CBSI3bIBAIOLIMX
BEJIMYMHBI: CKOpPOCTb, BpEMs, paccTOsSHUE; II€Ha, KOJIMYEeCTBO,
CTOMMOCTb; IPOU3BOAUTENIBHOCTD, BpeMsl, 00bEM paboThl. EquHMIIEI
M3MEpPEHUs: MacChl, CTOUMOCTH; PAcCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13p MEXly €IMHULIAMU U3MEPEHUSI KaKJOU BEJTMUHHBI.

Pemenue 3azady, CBSI3aHHBIX c OTHOUICHHUEM,
[IPONOPLMOHAIIBHOCTBIO ~ BEJIMYMH,  IPOLIEHTAMH;  pEIICHUE
OCHOBHBIX 3aJ1a4 Ha JIpoOU U MPOIEHTHI.

Onenka W mNpuUKHIKA, OKpyrieHue pesynbrara. CocraBieHue
OYKBEHHBIX BBIPaKEHUH 110 YCIOBUIO 3aJ]a4H.

[IpencraBneHne MJaHHBIX C TOMOUIbIO TaONUI] M JUArpaMM.
Cronbuarele 1UarpaMMbl: YTEHHUE U MOCTpoeHHe. UTeHne KpyroBbIxX
JMarpamMmm.

Harnsnnas reomerpust

Harnsinaele npeacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTpe30K, JIyd, yroj, JIOMaHas, MHOTIOYTOJbHUK,
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YeTBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacmonokeHue OBYX ~IOpSAMBIX Ha  IUIOCKOCTH,
napajuleJibHble MpsIMbIE, NEPIEHAUKYISpHbIE HpsMble. M3mepenue
pPacCTOSHUM: MEXIY ABYMs TOYKaMH, OT TOYKHU IO HMPSMOMW; JUIMHA
MapuipyTa Ha KBaJIpaTHOU CETKE.

W3mepenue u NOCTpOCHUE YITIOB ¢ MOMOULIBIO TpaHCIOPTHpa. Buel
TPEYTrOJIBHUKOB: OCTPOYIOJIBHBIN, IPSMOYTOJIBHBIN, TYIIOYIOJIbHBIN;
paBHOOEIPEHHBINH, PaBHOCTOPOHHHUHA. UeThIpEXYroJbHUK, TPUMEPHI
YETBIPEXYTOJILHUKOB. [IpAMOYroiapHUK, KBaapar: HCIIOJIB30BAaHUE
CBOWCTB CTOPOH, VTJIOB, JIMaroHaseu. N3o0pakeHune
reOMEeTpHUecKuX  (Uryp Ha  HEIMHOBAaHHOW  Oymare C
UCIIOJIb30BAaHUEM LIMPKYJIA, JIMHEHKH, YTOJIbHMKA, TPAaHCIOPTHUPA.
[TocTpoenust Ha kieT4aroil Oymare.

ITepumerp MHOroyroapHuka. [loHsTue miomanu GUrypsl; eTMHULIBI
n3Mepenus wiomanan. [Tpubmmxénnoe n3mMepenne miomagn Guryp,
B TOM 4YHCJI€ Ha KBajapaTHOM cerke. IlpubnmxéHHOE M3MepeHue
JUIMHBI OKPY>KHOCTH, IIJIOLIa/IU KpyTa.

CuMMeTpus: LIEHTpaJIbHAsA, 0CEBas U 3€pKajbHasi CAMMETPHUU.
[TocTpoenne cuMMETpUYHBIX (QUTYD.

Harnsinaele npeacTaBieHHs O HPOCTPAHCTBEHHBIX — (urypax:
napajuienenunen, ky0, npusma, nupaMmua, KOHycC, HIUIUHAP, 1ap U
cpepa. M3zobOpakeHue mNpocTpaHCTBEHHBIX (uryp. Ilpumepsr
pa3BEPTOK MHOTOTPAaHHUKOB, IWIMHIpa U KoHyca. Co3gaHue
MoJiesiell TPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, NpPOBOJIOKH,
MJIACTHJIMHA | JIP.).

ITonatne o00BEMa; enuHUIB H3MepeHHs o00béMa. OO0BEM
MPSIMOYTOJIBHOTO Napajuiesenunena, Kyoa.

COZAEPXAHUE YUYEBHOI'O KYPCA «AJII'EBPA»

7 Kjacc

Yucna v BBIYUCIEHUS

PannonaneHbIe yncna

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]l OT OJHON (HOPMBI
3amucH apoOei k apyroit. [loHaTHE paOHAaTBFHOTO YKCTIa, 3aMKCh,
CpaBHEHIUE, YHOPSA0YMBAaHUE paloHaIbHbIX qucer.
Apudmernueckue 1eHCTBUS ¢ pallMOHAILHBIMU YnciIaMu. Pemienne
3aJ]a4u U3 pealbHOM MPAKTUKU Ha YacTH, Ha ApoOu.

Crenenp ¢ HaTypaJIbHBIM  IIOKa3aTeJIeM:  ONPEICIICHHUE,



npeoOpa3oBaHuEe BBIPAKEHUA Ha OCHOBE ONpEACTICHMS, 3aIHCh
Oonbmmx yucen. IIponeHTsl, 3amuch MPOLIEHTOB B BUJIE IpOOU U
apoOu B BHJIE MPOIEHTOB. TpH OCHOBHBIE 3a/layd HA IPOLEHTHI,
pellIeHne 3a1a4 U3

peanbHOU MPAKTUKU.

[IpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHUE HA MHOKUTEIIN
HAaTypaJIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U oOpaTHas
IIPONOPLUOHAIBHOCTH.

AnreOpanyeckue BbIpaXeHUs

[lepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOM.
JHomnyctumble 3HAYEHUs IIEPEMEHHBIX. IIpencraBnenue
3aBUCHMOCTH MEX]y BEJIMYMHAMU B BUAE Qopmyibl. Beruncienus
no ¢opmynam. IIpeoOpazoBaHue OYKBEHHBIX  BBIpQKEHUH,
TOXKJIECTBEHHO paBHBIE BBIPAKEHUS, IpaBUJa IpeoOpa3oBaHUs
CYMM U IIPOU3BEJIEHUH, IIpa-

BUJIA PACKPBITUS CKOOOK U NMIPUBEAEHHUS MT0I00HBIX CIaraeMbiXx.
CBoJicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnoustenbl U MHorowieHel. Crenenb MHorowiena. CloskeHue,
BBIYMTAHUE, YMHOKEHHE MHOTrOWwIeHOB. DOopMyibl COKpaIEHHOIO
YMHOXKEHMS: KBaJpaT CyMMbl M KBajapaT paszHoctu. Dopmyna
pPa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWICHOB Ha MHOXKUTEIH.
YpaBHeHust

VYpaBHeHHe, KOpPEHb ypaBHEHMs, IpaBWia MpeoOpa3oBaHUS
YPaBHEHUsI, PABHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOe ypaBHeHUE C OJHOW IIEPEMEHHOM, YMCIO KOpHEU
JMHEWHOIO  ypaBHEHMS, pEIICHHWE JIMHEHHBIX  YpaBHEHUM.
CocraBiieHne ypaBHEHUH IO YCIIOBHUIO 33/1a4u. PelieHne TeKCTOBBIX
3a/1a4 C IOMOUIBI0 YPABHEHU.

JluneliHoe ypaBHEHHE C JBYMs IEPEMEHHBIMH M €ro Tpaduk.
Cucrema JByX IJHMHEMHBIX YPaBHEHUH C JBYMs I€PEMEHHBIMH.
Pemenue cuctem ypaBHEHHMH CIOCOOOM MOACTAHOBKH. IIpumepsr
pelIeHus TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPaBHEHMIA.
Koopaunats! u rpadpuku. @yHkuun

Koopnuaara Ttoukm Ha npsamMoil. YwncaoBele NPOMEKYTKH.
PaccrosiHue Mexxy 1ByMsl TOYKaMHU KOOPAUHATHOU MPSMOM.
[IpssimoyronpHas cuctema koopaunar, ocu Ox u Oy. Abcuucca u
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OpAuHaTa TOYKM Ha KOOPAMHATHOM IUIOCKOCTU. [Ipumepsl
rpadukoB, 3amaHHbIX (popmynamu. UTeHune TpaduKoOB pealbHBIX
3apucumocteit. Ilonsatue ¢ynkumu. I'padpuk ¢ynkuuu. CpoicTBa
bynkumii. Jluneitnas ¢ynknus, e€ rpaduk. ['padux ¢ynkmun y = 1
x 1. I'papuueckoe pemieHHe JIMHEHHBIX YpaBHEHHHA M CHUCTEM
JIMHEMHBIX YpaBHCHUH.

8 kiacc

Yucna ¥ BBIYUCIICHUS

KBagpatusiii kopenb u3 umcna. [loHsTHe 00 MpparoOHAIBHOM
yucne. JlecaTuuHple MNPUOIMKEHUS UPPALMOHAIBHBIX YHUCEI.
CpoiicTBa apudMeTHIeCKUX KBAJAPATHBIX KOPHEH U X MPUMEHEHHE
K IpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUH U  BBIYHUCICHUSM.
JlelicTBUTENbHBIC YHCTIA.

Crenenp ¢ nenelM ImokasaTesneM M €€ cBoiictBa. CranmapTHas
3aMuch Yucia.

AnrebpanyuecKue BbIPAKCHUS

KBagparHslii TpEXUiEH; pa3IOKEHUE KBAAPATHOIO TPEXUJIEHA Ha
MHOKUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO airedpandeckoin

apo0u. CnoxxeHue,  BBIYMTAHME,  yMHOXCHHE,  JCIICHUE
anreOpandeckux apoOei. PamnuoHanbHbIE BBIpRXEHHS M UX
npeoOpa3oBaHue.

VYpaBHEHHUsI U HEPABEHCTBA

KBampatHoe  ypaBHenue, Qopmynaa KOpHEH  KBaIpaTHOTO
ypaBHeHusA. Teopema Buera. Pemenue ypaBHEHUI, CBOIAIIMXCS K
TUHEHHBIM M KBaJpaTHbIM. [Ipocreiimme apoOHO-palOHANbHBIE
YPaBHEHUS.

I'padmyeckas uHTEpHIpeTalvsl YpaBHEHUH C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEHMHBIX YpPaBHEHUH C JBYMs IepeMeHHbIMH. [Ipumepsl
PELIEHHS CUCTEM HEJIMHENHBIX YPABHEHUM C IByMS [IEPEMEHHBIMU.
Pemenne TekCTOBBIX 3374 anreOpandecKuM CIIoCoOOOM.

HucnoBble HEpaBEHCTBA M MX CBoMcTBa. HepaBeHCTBO € OHOM
IIEPEMEHHOM. PaBHOCHIIBHOCTB HEpPABEHCTB. JInnelinpie
HEpPAaBEHCTBA C OJHOM nepeMeHHOH. CHuCTeMbl JIMHEHHBIX
HEPABEHCTB C OJHOW ITEPEMEHHOM.

OyHKIUU

[Tonsitue ¢pynkimu. OOIACTh ONMpeaeICHUS 1 MHOXECTBO 3HAUCHUM
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¢ynkuuu. CriocoOsl 3a1aHus QYHKIHUH.
I'padux ¢ynkmuu. Urenue cBoicTB (yHkmuu 1o e€ rpaduky.
[Tpumeps! rpadukoB GYHKINN, OTPAKAIONIUX PEaTbHbIE TPOIECCHI.

OyHKIIUH, ONMCHIBAIOLINE IPSIMYIO u 00paTHyIO
MIPONOPLUUOHAIBHBIE

3aBUCUMOCTH, UX Tpa(uKH.

OyHKIIUA y=X2, y:x3,y:\/x, y=1IxI.

I'paduueckoe perieHne ypaBHEHHH U CHUCTEM ypaBHEHHUH.

9 knacc

Yucna v BBIYMCICHUS

JlericTBUTEIbHBIC YUCIIa

PanyoHanpHble 4uCna, UppalMOHAIBHBIE YMCIA, KOHEYHBIE H
OECKOHEYHbIE NIEeCATUYHbIE IpOOH. MHOXKECTBO AEWCTBUTEIHHBIX
qucesl; JACHCTBUTENbHBIE 4YMCIAa KaK OECKOHEYHbIE JECATUUYHbIE
npobu. B3anMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKAY MHOXECTBOM
JEWCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHHE JEHCTBUTENBHBIX YHCel, apupMETHUECKUE JCUCTBUS C
JEACTBUTEIbHBIMHA YHCIIAMH.

N3mepenusi, mpuOImKeHus, OIEHKN

Pa3mepbl 00BEKTOB OKPYXKAIOIIEr0 MUPA, JUIMTEIBHOCTD MPOLIECCOB
B OKPY’KAIOIIEM MUDE.

[TpuOnmx€HHOE 3HAYEHHME BEJIWYMHBI, TOYHOCTb MPUOIUKEHHUS.
Oxpyrnenue uncen. [Ipukuaka u olleHKa pe3yJbTaTOB BEIYUCICHUM.
VYpaBHEHHUsI 1 HEPABEHCTBA

YpaBHEHHUs C OQHON IIEPEMEHHON

JInneliHoe ypaBHeHue. PemieHne ypaBHEHHMI, CBOIAIIHUXCA K
JINHEHBIM.

KBanpatHoe ypaBHeHue. PenieHune ypaBHEHHH, CBOISIIUXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. I[Ipumepbsl pemieHus
YpaBHEHUW TpPEThE W YETBEPTOM CTEMEHEW pa3JIoKEHHEM Ha
MHOKHTEIH.

Pemenne npoOHO-pallMOHANIbHBIX ypaBHEHUH. PelieHne TeKCTOBbIX
3ajJ1a4u anreOpandeckuM MEeTO/I0M.

Cucrembl ypaBHEHUI

VYpaBHeHHE ¢ ABYyMsI IEPEMEHHBIMU U ero rpaduk. Pemenune cucrem
JIBYX JIMHEWMHBIX ypaBHEHUM C JIByMsl IEpEeMEHHbIMH. PelieHue
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CUCTEM JIBYX YPAaBHEHUH, OHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpoi  crteneHu. ['paduueckas HWHTEpHIpeTands  CUCTEMBI
YpaBHEHUH C ABYMs IEPEMEHHBIMH.

Pemmennie TeKCTOBBIX 3a/1a4 anredpanyeckuM CrocoooM.
HepasencrBa

UucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OJHOM IlepeMEHHOU. Permienue
CUCTEM JIMHEHHBIX HEPaBEHCTB C OJHOM nepemeHHo. KBagpaTHbie
HEpaBeHCTBA. [ 'paduueckas UHTEPIPETAISI HEPABCHCTB U CUCTEM
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

OyHKIUU

KBanparuunas ¢pyukius, e€ rpaduk u coiicta. [Tapabomna,
KOOPJIMHATHI BEPIIUHBI Tapab0JIbl, OCh CHMMETPHUH MTapadOJIbL.
I'padukn dyHKIUI:

y =kx, y =kx +b, yzg,yzxs,y=x,5E|x|unxc1aoﬁ<:TBa.
HucnoBble OCIEN0BATENBHOCTH

Omnpenenenue u cnocoObl 3a1aHUST YUCIOBBIX
IIOCJIEI0BATEILHOCTEN

[TonsTue YUCJIOBOM MOCJIe/I0BATEIbHOCTH. 3ananue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOU (opmysoi u Ghopmysoi n-ro
YJIeHA.

Apudmerndeckas 1 TeOMETpUIECKask TPOTPECCUU
Apudmernueckas u reomerpudeckas nporpeccur. opmynsl n-ro
yjieHa apu(MEeTHYecKO U reoMEeTpPUUYECKON MpPOTrpecCHil, CyMMBbI
MEPBBIX N YJICHOB.

N3o0pakeHne wWieHOB apuU(PMETHYECKOH U TEOMETPHUYECKOM
MPOrPECCUN TOYKAMHU HA KOOPAMHATHOW IUIOCKOCTHU. JIMHEMHBIN U
SKCHOHEHIHAIBHBIN pocT. CII0KHBIE TPOLEHTHI.

COJEPXXAHUE YYEBHOI'O KYPCA «'EOMETPUS»
7 xjacc
Hauvanenubie nonsitust reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd.
VYron. Bunsl yrios. Beprukaibable U cMeXHBIE Yribl. buccekrpuca
yria. Jlomanas, MHOTOYTOJIbHHUK. [TapannensHOCTH 151
MEePIEHIUKYISIPHOCTD MPSMBIX.
Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
[IpumMepsl cUMMETpUN B OKpPYKAIOLIEM MUPE.
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OCHOBHBIE TIOCTPOEHHUSI C IIOMOLIBIO IUPKYJIsd U JIMHEHKH.
Tpeyronsauk. Beicota, Meauana, OuccekTpuca, MX CBOMCTBA.
PaBHOOE/IpeHHBIN U PAaBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEAPEHHOTrO TpeyronbHuKa. [Ipusnaku
paBEHCTBA TPEYTOJbHUKOB.

CpolicTBa M MpU3HAKU NapauleabHbIX NOpsMbIX. Cymma yrios
TPEYrojbHUKA. BHEIIHNE yIiIbl TPEYTOJIbHUKA.

IIpssMOyTONBHBIN TPEYTOJIbHUK. CaoiicTBO MEIHaHbI
IPSIMOYTOJIBHOTO TPEYTrOJbHHUKA, IPOBEAEHHONM K THUIIOTCHY3E.
[Ipu3naku paBeHCTBa IIPSAMOYTOJIBHBIX TPEYrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTOJIBHUK C yriaoM B 30°.

HepaBenctBa B reomeTpum:  HEPABEHCTBO  TPEYrOJIBHHKA,
HEpaBEHCTBO O JUIMHE JIOMaHOH, TeopemMa O OOJbIIEM yIie U
OoubIIel CTOPOHE TpeyroNbHUKA. [lepneHuKysp 1 HaKJIOHHAS.
I'eomeTpuueckoe mMecTo TO4YeK. buccexrpuca yriia u cepeJUHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.
OKpyKHOCTb M KpYT, XOpJa U JUaMeTp, UX CBOMCTBAa. B3anMHoe
pacIoyoKEeHUe OKPYKHOCTH U mpsiMmoid. KacarenbHast u cexymas K
OKpykHOCTH. OKpYXHOCTb, BIHCaHHas B Yyroja. Brnucannas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.

8 Kiacc

YersipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA.
YacTHble cilydau Mapajuie’orpaMmoB (IPSMOYTOJbHUK, poMmoO,
KBajpaT), UX MpPU3HAKU U cBoicTBa. Tpameuus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Ipu3HaKu. [IpsamoyronbHas Tpanenus.
Merton ynBoenusi meauanbl. LleHTpansHas cummerpus. Teopema
Qasieca 1 TeopemMa O IPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue 1nWMHHM TpeyrojpHMKa © Tpamenuu. LleHTp Macc
TPEYroJIbHUKA.

[Togobue TpeyronbHuKOB, Kodhdumument mnomodus. I[lpusnaku
noo0usi TpeyronbHUKOB. IlpuMeHeHHe NONO0MS TpH peIIeHUH
MIPAaKTUYECKHX 3a/1a4.

CpoiictBa muiomanei reomerpuueckux ¢uryp. Dopmynsl uis
IUIOUIaIM TPEYroJIbHUKA, MapaijienorpamMmma, pomda M Tpanenuu.
OTHomenue miomnaaeit moo0HsIX Guryp.

Beruncnenue miomaneii TpeyrojJbHUKOB M MHOTOYTOJBHUKOB Ha
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KJIET4aTOM Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npwu
pELIeHNN IPAKTUYECKUX 3a1au.

CuHyc, KOCHHYC, TAaHI€HC OCTPOro yrjia MpsIMOYTOJIBHOTO
TpeyrojibHuka. (OCHOBHOE€ TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue GyHkiuu yriaoB B 30°, 45° u 60°.
BrucanHble M LIEHTpaJbHBIE YIJIBI, Yroj MEXAYy KacaTelbHOW U
XOopaoi. Yriael MeXIy XOopAaMu U CeKyluMu. Bnucanueie u
ONMCAHHBIE YETBIPEXYTOJILHUKUA. B3auMHOE pacronoKeHHue IByX
okpyxkHocTeil. Kacanme okpyxHocrei. OOmme kacatelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 knacc

Cunyc, kocunyc, TtanreHc yrioB ot 0 po 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOKAECTBO. DOpMYIIbI IPUBEACHHUS.
Pemenue TpeyronpHukoB. Teopema KOCUHYCOB M TEOpEMa CUHYCOB.
Pemrenne mnpakTUYecKMX 3aJady € HUCHOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpaszoBanue nomodbus. [lomobre coOTBETCTBEHHBIX IEMEHTOB.
Teopema 0 mpoU3BEAEHUUM OTPE3KOB  XOpPH, TEOPEMBI O
IIPOM3BEICHUN  OTPE3KOB  CEKYIIMX, TEOpeMa O  KBajapare
KacaTeJIbHOM.

Bektop, nmnmHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI,
MIPOTUBONOJIOKHO  HANpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, OMNEpAlMM HaJ BEKTOpPaMH.
PaznoxxeHne BekTOpa 1O JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunatsl BekTopa. CkansipHOE IPOU3BEACHHE BEKTOPOB,
MIPUMEHEHHUE I HaXO0XKIE€HUS JUIUH U YTJIOB.

JlekapToBbl KOOpJAWHATHI Ha IUIOCKOCTH. YPABHEHHS NOPsIMOM U
OKPY)KHOCTH B KOOpJMHATaX, IEpecedeHre OKPYKHOCTeH U
npsMbIX. MeTo KOOpAMHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTONBHUKU. J[JIMHA OKpyXHOCTH. ['pagycHas u
paauaHHas Mepa yria, BBIYUCICHUE JIMH JyT OKPYKHOCTEH.
[Inomanpe kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS TIJIOCKOCTH ¥ BHYTPEHHHUE CUMMETPUU QUTYD
(a;meMeHTapHBbIe peacTaBieHus). [lapannenpHbIil mepeHoc.
IToBopor.

COHEP)KAHUE YYHEBHOI'O KYPCA «BEPOATHOCTDH U
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CTATUCTUKA»

7 Kiacc

[IpencraBnenue naHHBIX B BHUJAE TaOJUI, AHarpamm, TpaguKoB.
3amonHeHue  TaONMI, YTEHHE M  IOCTPOCHHUE  JUarpamm
(cTomOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue rpaduxos
peasibHBIX mporeccoB. M3pieuenne MHGOpMAMU U3 JUarpamm u
TaOJUII, UCTIOIB30BAHUE U UHTEPIPETALINS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHEe apu(MeTHYecKoe, MeauaHa,
pa3max, HauOoJsplllee ¥ HAMMEHBIIEe 3HAUCHHUs] HaOOpa YMCIOBBIX
JnaHHbIX. [[puMepsbl ciydyailHOM U3MEHYMBOCTH.

CnyvailHblii  3KCHepUMEHT (OMbIT) U  ciay4yailHoe CcoObITHE.
BepositHocTs 1 yactoTa. Ponb MajaoBEepOSITHBIX W MPAKTHYECKU
JIOCTOBEPHBIX COOBITUM B mpupojne u B oOmectBe. MoHera u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHBL. Yucimo pébdep u
CyMMapHas cTerneHb BepiiuH. [IpencraBienue o cBA3HOCTH Tpada.
Henu u mukisl. [yt B rpadax. O6xox rpada (diIepoB MyTh).
[IpencraBnenne 00 opueHtupoBaHHoM rpade. Pemenue 3amau c
MTOMOIIBIO TpadoB.

8 Kiacc

[IpencraBienre JaHHBIX B BHUJE TaOdMI, AWarpaMm, IpaduKoOB.
MHO0€eCTBO, 2JIEMEHT MHOXKECTBA, MMOAMHOXKECTBO. Onepannun Hax
MHOKECTBaMHU:  OOBEAUHEHHE,  IEepecedeHHue,  JOIMOJIHEHHUE.
CpolicTBa omepanuil HaJ MHOXXECTBAMHU: IE€PEMECTUTENBHOE,
coyeTaTesIbHOe, paclpeaenuTelbHoe, BKIoYeHns. Vcnonb3oBanue
rpauuecKoro MpeCTaBICHUs] MHOKECTB [l ONIMCAHUS peaibHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4.

W3mepenue paccenBaHMs MAaHHBIX. Jlucnepcus M CTaHAAapTHOE
OTKJIOHEHHE YUCIIOBBIX HaOOpOB. JlnarpaMma paccenBaHHsl.
DneMeHTapHbIe COOBITHS ciy4daiiHoOro omnbita. CirydaifHble COOBITHSL.
BepositHoct  coObituif.  OmbITBI € PaBHOBO3MOXHBIMU
3JIeMEHTAapHBIMH  cOObITUAMU. CirydaifHelii BbIOOp. CBS3b MEXKIY
MaJOBEPOSTHBIMU U TPAKTHUECKU JOCTOBEPHBIMU COOBITUSIMH B
npupo/ie, o0IIecTBE U HayKe.

Hepeso. CaoiicTBa JIEPEBBEB: €IMHCTBEHHOCTh MyTH,
CYLIECTBOBAHHME BHUCSUYEH BEPILIMHBI, CBA3b MEK/IY UMCIOM BEPLIUH
u umciom pédep. IlpaBunmo ymHOkeHus. Pemenune 3amau ¢

13



nomotipio TpadoB. IIporuBomonoxubie coObITHS. Jluarpamma
Oiinepa. O0beauHEeHNE U TiepeceueHne coObiTuii. HecoBmecTHbIC
coOpiTuss.  Dopmyna  CIOXKEHHUST  BEPOSATHOCTEH. Y CIIOBHAs
BEepOATHOCTh. llpaBuno ymHOkeHus. HesaBucumbie COOBITHS.
[IpencraBienue 3KcriepuMeHTa B BHUJIE JiepeBa. PemieHue 3a1a4 Ha
HaxO0XKJICHHE BEpPOSTHOCTEM C IMOMOIIBK JepeBa CIy4aiHOTro
AKCIEPUMEHTa, TuarpamMmm Jijepa.

9 kmacc

[IpencraBnenne naHHBIX B BUAE TaONWL, AUarpamm, rpadukos,
MHTEpIIpEeTalysl JaHHbIX. YTEHNE U MOCTpOeHUE TalHIl, Tuarpamwm,
rpaUKoB 10 peabHbIM JIaHHBIM.

IlepecranoBku u (aktopuan. CouyeTaHHs W YUCIO COYETAHUU.
TpeyronpHuk Ilackamsa. Pemenne 3amad ¢ MCHONB30BaHUEM
KOMOWHATOPHKHU.

I'eomerpuueckass BeposiTHOCTh. CilydallHbII BBIOOpD TOUYKH U3
(burypsl Ha MIOCKOCTH, U3 OTPE3KA U U3 JYT'H OKPY>KHOCTH.
Ucnbitanue. Yenex u Heymada. Cepusi MCHBITAHUM 70 TIEPBOTO
ycnexa. Cepust ucnbitanuii bepuymmu. BepositHocTu coObiTuii B
cepuM McHbITaHuK bepHyun.

CnyuaiiHast ~ BelIMUMHA W pACHpENEICHUE  BEPOSTHOCTEH.
Matemaruueckoe — OXKHJAHUE W JIUCHEpPCHUS. [Ipumepsr
MaTEMaTHYECKOTO OXHUAAHHUA KaK TEOPETUYECKOIO CPEIHETO
3HAUEHUs BEJIMYMHBL. MaremaTHueckoe OXHJaHWEe U JUCHepcust
CIIy4alHOM BEJIMYHUHBI

«UHUCIIO0 YCIIEXOB B CEPUM MCIBITAHUN bepHymum».

ITonatue o 3akoHe OoiblIMX uHcen. M3mMepeHHe BeposSTHOCTEH C
MOMOUIbI0 4YacToT. Posb M 3HaueHue 3akoHa OOJIBILIUX YHCEN B
IpPUPOJIe U OOIIECTBE.
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[IJTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATHI
JINYHOCTHBIE

[TarpuoTryeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCHUUCKOMN
MaTeMaTUKH, [EHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKECHUSIM
POCCHUIMCKHUX MAaTEMAaTHUKOB U POCCUIICKOM MAaTeMaTUYECKOM IIKOJIbI,
K HC TIOJIb30BAHUIO 3THUX JOCTIXKCHMM B JPYrMX HayKax H
MIPUKIAIHBIX chepax.

['paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

TOTOBHOCTBIO K BBIMOJHEHHIO O0O0sI3aHHOCTEH TpakJaHUHA U
peanu3aluu €ro IpaB, NPEACTABICHHUEM O MaTEeMaTHYECKUX
OCHOBax (DYHKIMOHHPOBAHMUS pa3IUYHBIX CTPYKTYp, SBICHUM,
MpoLEAyp TpaxkaaHcKoro oOmiecTBa (BBIOOPHI, OMPOCH W TIP.);
TOTOBHOCTBIO K OOCYXXIIEHHIO ITHYECKHX MpOOJeM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTIKCHHM HAayKH, OCO3HAHHEM
BAXXHOCTU MOPAIBbHO-3TUYECKUX TMPHUHIUIIOB B JAEATEIbHOCTH
Y4EHOTO.

TpynoBoe Bocniutanue:

YCTAaHOBKOW Ha aKTHBHOE y4aCTHUE B PEUICHUU MPAKTUYECKUX 3a/1a4
MaTeMaTUYeCKOW  HaIlpaBIE€HHOCTH, OCO3HAHHUEM  BaKHOCTHU
MaTeMaTU4ecKoro o0pa3oBaHUsI Ha MPOTSHKEHUU BCEM JKU3HU IS
yCIenHOW  Tpo(ecCHOHANBbHOM  JESITENbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX YMEHUW; OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM
WHIUBUAYAIBHON TPAeKTOPUH O0Opa30BaHMs M KM3HEHHBIX TJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.
DCTEeTUYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIEHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pelIeHUuH, pacCyKIeHU;
YMEHHUIO BUCTh MAaTEMATHUIECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE
[leHHOCTH HAYYHOTO MTO3HAHUS:

OpUEHTAIIMEH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeICcTaBiIeHHd 00 OCHOBHBIX 3aKOHOMEPHOCTSX  Pa3BUTHS
YeJIOBEeKa, MPUPOABl W OOIIecTBa, MOHMMAHUEM MaTeMaTHYECKOM
HAayKM Kak cdepbl YeIOBEUECKON MAeATeTbHOCTH, JTamoB €&
Pa3BUTHUS W 3HAYUMOCTH ISl Pa3BUTHS [UBUJIM3AIIMN; OBJIAJICHUEM
SI3bIKOM MAaTE€MAaTUKU U MaTEMaTUYECKON KyJIbTYpOr Kak CpeACTBOM
MO3HAHUS ~ MHpA;  OBJAJCHHEM  MPOCTEHIIMMH  HaBbIKAMU
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HCCIIEA0BATENIbCKOM 1eITeIbHOCTH.

duznyeckoe BoCIUTaHuEe, GOPMUPOBAHUE KYJIBTYPHI 3J0POBbS U
HMOIMOHAIBHOTO OJIArOMOTYYHS:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYeCKHUe 3HaHUs B HMHTEpecax
CBOETO 3[I0POBbs, BEICHHS 3I0pOBOr0 o0pas3a >KU3HU (3A0POBOE
nuTaHue, CcOaNaHCUPOBAHHBIM PEKHUM  3aHATUH M OTHAbIXA,
peryimspHass  Qu3udeckas aKTHBHOCTh);  C(HOPMHUPOBAHHOCTHIO
HaBbIKa peQUIeKCHH, MPU3HAHWEM CBOEro IpaBa Ha OHIMOKY U
TaKOro K€ IpaBa JIPyroro 4yejaoBeKa.

DKOJIOrH4eCcKOe BOCIIUTAHUE:!

OpUCHTAIMCH HAa TMPUMCHCHHE MATEMaTUYCCKUX 3HAHHHA U
pelieHrs 3aJady B OOJACTH COXPAHHOCTH OKpY’Kalolleh Cpelibl,
TUTAHUPOBAHUS TIOCTYITIKOB M OIIEHKHM WX BO3MOXHBIX TOCJIEICTBUN
JUIS OKPYXKAloIeH cpeabl; OCO3HAHHMEM TIJI00ANBbHOTO XapakTepa
AKOJIOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHUS.

JlnuHOCTHBIE pe3ybTaThl, 00ECTIEYNBAIOIINE aJaNITAIIIO
00yJaromerocs: K U3BMEHSIOIUMCS YCIIOBUSAM COLUATBHOU U
MIPUPOIHOMN Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEONPEAEIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUYECKYIO
NEesITeIbHOCTh, B TOM YHCJIE YMEHUE YUHUTHCS Yy JIPYTUX JIOJEH,
MpHOOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBIC 3HAHUS, HABBIKU
¥ KOMIIETCHIIUU U3 OTIBITA JIPYTHX;

HE0OXOIMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM YHCIIE
dbopmynupoBaTh WIEW, TMOHATHUS, THUMOTE3bl 00 OO0BEKTaX W
SBIIGHUSX, B TOM UHCJIE€ paHee HE U3BECTHHIX, OCO3HABATh
NeUIUTBl  COOCTBEHHBIX  3HAHWA W KOMIICTCHTHOCTEH,
TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMIM KOHTPMeED,
KOPPEeKTHPOBAaTh  TPUHUMAeMble  pEIIeHUs ©  JICHCTBUA,
(GbopMyIHMpOBaTh M OLIEHWBATh PUCKU U TOCIEICTBUSA, (POPMHUPOBATH
OTIBIT.

METAIIPEIMETHBIE PE3YJIbTAThBI

MertanpeameTHbIe pe3yJIbTaTh OCBOEHHUS MPOTPAMMBI
XapaKTEepU3yITCs OBJIAJIEHUEM YHUBEPCAIbHBIMU
[103HABATEJIbHBIMU JIEHCTBUSIMH, YHUBEPCAIbHBIMU

16



KOMMYHUKATUBHBIMU JEeUCTBUSIMU u YHUBEPCATbHBIMHU
PETYJIATUBHBIMU IEHCTBUSMHU.

1) VYHUBepcalbHbIe TTO3HABATEIBHBIC JEHCTBUS 00ECIIEYNBAIOT
¢dbopMupoBaHre 0a30BbIX KOHUTHUBHBIX MPOIIECCOB O0YHaIOIINXCS
(ocBOEHME METOJOB IMO3HAHUS OKPYKAIOLIETO0 MUpa; NIPUMEHEHHE
JIOTUYECKHUX, UCCIIEOBATEIbCKUX OIepaluii, yMeHu paboTarh ¢
uHpopManuen).

ba3zoBble mornueckue 1eUcTBUL:

— BBISIBJISITh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE NPU3HAKU
MaTEeMaTUYeCKUX OOBEKTOB, IOHATHUN, OTHOIICHUH  MEXAY
MIOHSATUSAMH; (bopmynHrpoBaTh orpeseneHus MOHSITUH;
yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK  KJAacCU(UKALIUU,
OCHOBaHUS JJi1 0000IEHUSI U CPAaBHEHUS, KPUTEPUU HPOBOJIUMOTO
aHanu3a;

— BOCIIPUHUMATh,  (OpPMYyIHpOBaTh U  NPEoOpPa30OBBIBATH
CYXKJCHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, EIUHUYHbIE,
YaCTHBIC U 00IIKE; YCIOBHBIC,

— BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HU
U HpotuBopeuuss B (axkTax, JaHHBIX, HAOMIOJAEHUSIX U
YTBEPXKJCHUSIX;  TIpeajarartb  KPUTEPUU Il BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

— JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKJIIOUECHUM, YMO3aKIIOUCHUH
110 aHAJIOTUH;

— pa3buparh JOKa3aTebCTBA MaTEMAaTHUYECKUX YTBEP)KIEHUI
(mpsiMble ¥ OT TPOTHUBHOTO), TPOBOAUTH CAMOCTOSITENLHO
HECJIOKHbIE JI0Ka3aTenbCcTBa MaTeMaTHYeCKHX (akToB,
BBICTpanBaTh  apryMEHTAllMI0,  OPUBOAUTH  HPUMEPBl U
KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHHS;

— BbIOMpATh croco0 pemieHus: ydeOHOW 3amauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pelIeHUs, BEIOMpaTh Hanubosee moaXoasSInii
C Y4ETOM CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

basoBble nccnenoBarenbcKkue AeUCTBUS:

— HCII0JIb30BATh BOIIPOCHI KaK HCCIIEI0BATENbCKUM
MHCTPYMEHT MO3HaHUS; (POPMYIHpPOBaTH BOMPOCHI, (UKCHUPYIOLINE
OPOTHBOpPE YHe, MpoOJieMy, CaMOCTOSATEIbHO YCTaHaBIMBATh
UCKOMOE M JaHHOe, (OpMUPOBATh THUIIOTE3Yy, APTYMEHTHPOBATh
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CBOIO MTO3UIINIO, MHEHHE;

— MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTABICHHOMY IUIaHY
HECJIOKHBIH ~ DKCIEPUMEHT, HEOOJbIIOE  HWCCIEIOBaHHE IO
YCTQHOBJICHHIO ~ OCOOCHHOCTE  MaTeMaTHYeCKOro  OOBeKTa,
3aBHCHMOCTEH 00BEKTOB MEXITY COOOIA;

— CaMOCTOSITENTLHO (pOpMYIIMPOBaTH 00OOIIEHUS U BBIBOBI 10
pesyabTataM  NPOBEAEHHOTO  HAOJIOJCHUS,  MCCIIEJOBaHUS,
OLIEHUBATh JJOCTOBEPHOCTh IOJIYUYECHHBIX PE3yJbTATOB, BBHIBOJOB U
0000 IIeHHni;

— MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpOIECcCa, a TaKKe
BBIIBUTATh TIPE/IIIOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.
Pabota ¢ nuapopmanmeii:

— BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAITUH,
JIAHHBIX, HEOOXOMMBIX JIJISl PEIICHUS 3a/1a4H;

— BBIOMpATh,  AHAIM3HPOBATh,  CHUCTEMATH3UPOBATh U
WHTEPIPETHPOBATh HMH(GOPMAIMIO PA3JIUYHBIX BUIOB H  (GOpPM
MIPECTABIICHHUS;

— BbIOMpaTh  (GopMy  TpelnCTaBiCHHUS  HHPOPMAIUH U
WJLTIOCTPUPOBATH PEIIAEMbIE 3314 CXEeMaMH, TuarpaMMaMu, HHOM
rpaduKoil U X KOMOUHALIUSAMU;

— OIICHWBATh HAAGKHOCTh WH(DOpPMAIIMH TI0 KPUTEPHSIM,

MIPEITI0KEHHBIM yUUTEIEM W chopMyITUPOBaHHBIM
CaMOCTOSITEITHO.

2) YHuBepcaibHbIe KOMMYHHUKATHBHBIC NeicTBUS
o0OecreunBalOT  CPOPMHUPOBAHHOCTH  COLMAIBHBIX  HAaBBIKOB
00y4aroIuxcs.

OO01enue:

— BOCIpUHUMATh W (QopMynHpoBaTh  CYyXKIEHUS B
COOTBCTCTBHUU C YCIOBUAMU H LECIAMU O6HIGHI/I$I; SICHO, TOYHO,
IPAaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX
TEKCTax, JaBaThb IIOSICHEHU 110 X0y  peUICHHUA 3a1a4u,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3ybTaT;

— B XojJe O0OCyXJeHHus 3a7aBaTb BOIPOCHI IO CYIIECTBY
o0CyKJaeMOi TeMbl, MPOOJIEMBI, PelIaeMOi 3a/lauM, BHICKA3bIBATh
nacu, HaOCJICHHBIC Ha TIIOMCK PCHICHUA; COIIOCTaBJIATH CBOU
CY)KIEHUS C CYXICHUSMHU JIPYTUX  YYaCTHUKOB JHaiora,
OOHapy)XHMBaTh pa3IMuM€ M CXOJICTBO TO3WIMNA; B KOPPEKTHOU
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bopme popMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

— MIPEJICTaBIATh PE3YyIbTAThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTa; CaMOCTOSTENBHO BBIOMpaATh (hopmat
BBICTYIUIGHHSI C Y4€TOM 3a7ady TMpe3eHTAlMd U OCOOeHHOCTEeH
ayJAUTOPHUH.

CoTpynHUYECTBO:

— MOHUMaTh M HCIIOJB30BaTh IMPEHMYILECTBA KOMAHIHONH U
MHIUBUAYAIBHON pabOTHI IPHU pEeUICHUH YYeOHBIX MaTeMaTHYECKHX
3ajay;

— MPUHUMATH 1€JIb COBMECTHOM JEATEIbHOCTH, IJIAaHHUPOBATh
OpPTaHU3aIMI0 COBMECTHOW pabOThI, pacHpenensTs BUABI padoT,
JIOTOBApUBATHCSA, OOCYX)AAaThb MPOLECC U PpPe3ylbTaT paboThI;
0000111aTh MHEHHUS HECKOJIIBKUX JIIOIEI;

— y4acTBOBaTh B TPYyNMOBLIX Gopmax paboTsl (0OCyKAeHMUS,
OOMEH MHEHHMSMH, MO3TOBBIC INTYPMBI M Jp.); BBIMOJHATH CBOIO
gacTb pabOThl M KOOPAMHUPOBATH CBOMU JACHCTBHUS C JAPYTUMHU
YJIeHAMHA KOMaHJbI; OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOAYKT TIO KPUTEpUsM, CPOPMYITUPOBAHHBIM yYaCTHUKAMU
B3aUMO/ICHCTBUS.

3) VYHUBepcallbHble PETYJISATHBHBIE ACUCTBUS 00ECIeUUBaIOT
(dbopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK M JKH3HEHHBIX HABBIKOB
JTUYHOCTH.

Camoopranuzanus:

— CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AaJTOPUTM peIIeHUs
3a7aun (MM €ro 4YacTh), BBIOMpaTh CIOCOO pelieHus ¢ y4ETom
UMEIOIIUX CS  PEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C YIETOM
HOBOH MH(OpMaIIH.

CaMOKOHTpOIIB:

— BJAJeTh  CIOCO0aMM  CaMOINPOBEPKH,  CAMOKOHTPOJIS
mporiecca M pe3ysibTaTa perieHus MaTeMaTHIECKOW 3a/1auu;

— NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPH
pelIeHNH 3a7aqi, BHOCUTh KOPPEKTUBHI B JESITEITHHOCTh HA OCHOBE
HOBBIX  OOCTOSITENICTB, HAMJIEHHBIX  OIIMOOK,  BBISBIEHHBIX
TPYIHOCTEN;

— OLIEHUBATh  COOTBETCTBUE  pe3yjibTara  JESATEIbHOCTH
MOCTABJICHHOM LIETN U YCIIOBUSM, OOBSICHITH IPUYUHBI TOCTHKEHUS
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WIA HEAOCTWKEHMS LW, HAaXOOUTh OINMOKY, /JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

[IpenmerHsie 0Opa3zoBaTenbHBIE PE3yIbTATHI MO Y4eOHOMY KypCy
«MaremaTuka:

S KJ1ace

Yucna u BBIYHCIICHUS

— [ToHrMaTh ¥ IPABUIBHO YIOTPEOISATH TEPMUHBI, CBI3aHHBIC
C HATypaJbHBIMH YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMH
TPOOSMHU.

— CpaBHHMBAaTh W  YIOPSJIOYUBATh HATYpAJIbHBIC YHUCIIA,
CpaBHUBATh B TPOCTEHIIMX CIydasx OOBIKHOBEHHBIE ApOOH,
JECATUYHBIC IPOOH.

— CoOTHOCUTH TOYKY Ha KOOPJMHATHOW (YHCIOBOM) MPSIMOH C
COOTBETCTBYIOLIMM € YMCIOM M M300pa)kaTh HATypaJbHbIC YHCIIA
TOYKaMHU Ha KOOPJAMHATHOH (YMCIIOBOI) IPSIMOIA.

— BeimonssaTe apudmMeTrueckue AEHCTBHS C HATypalbHBIMHU
YHCIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMH B IMIPOCTEUIIIHNX CITydasiX.

— BEIONHATE IPOBEPKY, MPUKHUIKY PE3YIbTaTa BEIYUCICHHH.
— OKpyrasTh HaTypaTbHBIC YHCIIA.

Pemienue TekcToBBIX 3a1a4

— Pemiate TekcToBBIE 3a1aul apU(PMETUYECKHM CIIOCOOOM M C
MOMOIIBI0  OPraHM30BaHHOTO  KOHEYHOTO  mepedopa  Bcex
BO3MOYKHBIX BAPHAHTOB.

— Pemate 3amaun, cojepikaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE
BEJIMYMHBI: CKOPOCTh, BPEMs, PACCTOSIHHE; IIeHa, KOJHYECTBO,
CTOUMOCTb.

— Hcnonb3oBaTh  KpaTKWe  3alMCH, CXEMbl,  TaOJIMIIbI,
0003HAaYeHUS IIPU PELICHUH 3a/1a4.

— [Tonmp30BaTbcs OCHOBHBIMU €IUHHMIIAMU W3MEPEHHUS: IIEHBI,
MAacChl; pacCTOSHUS, BPEMEHH, CKOPOCTH; BBIPAXKATh OJTHU €TUHUIIBI
BEJIMYMHBI Uepe3 JpyTrue.

— W3BnekaTh, aHATU3UPOBaTh, OLIEHUBATh HH(POPMAIHIO,
Mpe/CTaBJICHHY0O B Tabnuie, Ha CToJIOuYaTol JAuarpamme,
MHTEPIPETUPOBATh  NPEACTABICHHBIE JaHHbIE, HCIOJIb30BaTh
TaHHBIEC TIPU PEIICHUH 3a/1a4.

Harnsinnas reomerpust

— [Tonmp30BaTbcsl  TeOMETPUYECKMMHU — MOHSATHAMHU:  TOYKA,
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psiMasi, OTPE30K, JIy4, YIoJl, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.
— [TpuBoaUTE pUMEPHI 00BEKTOB OKPYKAIOIIET0 MHUPA,
uMerIuX (GopMy U3y4EHHBIX T€OMETPUUYECKUX UTYP.

— Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU:
BEpLIMHA CTOPOHA; C MHOTOYI'OJIbHUKAMHU: YIOJl, BEPIIMHA, CTOPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: paJinyC, JUaMETP, LICHTP.

— N300pakaTh H3ydeHHbIE TIeoMeTpuueckue (urypsl Ha
HEIMHOBAHHOM M KJEeT4aTod Oymare ¢ IOMOIIBI0 LHUPKYIs U
JIMHENKU.

— Haxonuts JUIAHBI OTPE3KOB HEIOCPEICTBEHHBIM
U3MEPEHUEM C IIOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOU
JUIMHBI; CTPOUTH OKPYKHOCTB 33JaHHOT'O pajuyca.

— Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB NPSMOYIOJIbHUKA,
KBaJparTa JUIsl X IOCTPOCHHUSI, BBIYMCIICHUS TUIOMAAN U IIEPUMETPA.
— Boruncnsath HEPUMETP u IJIOIIAb KBaJpara,
IPSIMOYTOJIbHUKA, (DPUTYP, COCTaBIEHHBIX U3 HPSIMOYIOJILHUKOB, B
TOM yrcie Guryp, n300pak€HHBIX Ha KJIETYATOH Oymare.

— Ilonp30BaTbCcsi OCHOBHBIMM METPUYECKMMH  E€AUHULAMU
W3MEpPEHUs JUIMHBI, TUIOIIAAHU; BBIPAYKATh OJHU €IUHULbl BEJIMUUHBI
qyepes ApyTHe.

— PacnioznaBate  mapayuienenumnen, KyO,  MCIHOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo TIpaHb, W3MEPEHUs; HAXOAUTh
M3MEpEeHus Napajuienenumnesaa, Kyoa.

— Boruncnsate 00b€M KybOa, mapasuienenunesna Mo 3aJaHHbIM
U3MEpEHUSM, M0JIb30BaThCs €AUHUIIAMH U3MEPEHUs 00BbEMa.

— Pemrate HecnoxkHbIe 3a/1a4M HA U3MEPEHHE T€OMETPUUYECKHUX
BEJIMYMH B ITPAKTUYECKUX CUTYaLUsX.

6 xmacc

Yucna v BBIYUCIIEHUS

— 3HaThb M TNOHMMATh TEPMHHBI, CBA3aHHBIE C Pa3IUYHBIMU
BUJAMHU YHCEI U Crocob0amMH MX 3alluCH, MEePEXOAUTH (€CIU 3TO
BO3MOYKHO) OT OAHOI (POPMBI 3aMKCH YUCIIA K IPYTOH.

— CpaBHuBarh u YIOPSII0YMBATh NEISE qucia,
OOBIKHOBEHHBIE U JECATUYHBIE P00, CPAaBHUBAThH YUCIIA OJHOTO U
pa3HBIX 3HAKOB.

— BbinonHATe, coderas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apu(pMeTHYeCKUe JEHCTBHSI C HATYpAJIbHBIMU U LIEJIBIMHM YUCIIAMH,
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OOBIKHOBEHHBIMH M JIECITUYHBIMU APOOSMH, MOJIOKUTEIBHBIMU U
OTPHULIATEIbHBIMH YUCIIAMHU.

— BbluMcnsaTh 3HaYEHUS YMCIOBBIX BBIPAXKCHHH, BBIIIOJIHATH
NPUKUJIKY W OLEHKY pe3yibTaTa BBIYHMCICHHUN; BBIIOJIHATh
peoOpa3oBaHUsl 4YMCIOBBIX BBIPRKEHUII HA OCHOBE CBOMCTB
apuMeTuyecKux IeHCTBUH.

— CoOTHOCUTH TOUKY HAa KOOPAMHATHOM MPsMO ¢
COOTBETCTBYIOLIMM €l YHUCIIOM U N300pakaTh YUCa TOYKAMU Ha
KOOPJHMHATHOU IIPSAMOM, HAXOAUTh MOJYJIb YHCIIA.

— COOTHOCUTH TOUYKHU B MPSMOYIOJbHOM CUCTEME KOOPJIUHAT C
KOOpJAMHATAMU 3TOU TOYKH.

— OKpyrasaTh LeJble Yuciaa U JECSITUYHbIE JPOOH, HAXOAUTh
NPUOIMIKESHUS YHCEIL.

YucnoBble U OyKBEHHBIE BBIPAXKEHUS

— [ToHnmaTh U ynorpeOuaTh TEPMHUHBI, CBA3aHHBIE C 3aIIUCHIO
CTENIEHU 4YHUCJA, HAXOOUTh KBaJgpaT M KyO uwuciaa, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH, COAEPKAIINUX CTEIICHU.

— Ilosnb30BaTbesd  MpU3HAKAMM  ACIMMOCTH, pacKialblBaTh
HAaTypaJIbHbBIE YKCJIA HA ITPOCTHIE MHOKHUTEIIH.

— [Tonb3oBaTbecs MacmTaboM, COCTaBISATh MPOMOPLMHM U
OTHOLIEHUS.

— Hcnonb3oBate OYKBBI A1 0003HAUEHHS YMCEI MPU 3aluCh
MaTeMaTHUYeCKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIE BBIPAKEHUS
U (opMynbl, HaxOQUTh 3HA4YE€HUS OYKBEHHBIX BBIPAXKEHUH,
OCYILIECTBIISISE HEOOXOJUMbIE MTOJICTAHOBKHU U IpeoOpa3oBaHUsl.

— Haxonute HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemrenuie TEKCTOBBIX 3a1a4

— Pemarsn MHOTI'OIIIaroBbIE TEKCTOBBIC 3a1a49u
apu(METHYECKHM CIIOCOOOM.
— Pematp 3a7a4H, CBSI3aHHBIC c OTHOIIICHHEM,

MPONOPLUMOHAIBHOCTBIO ~ BEJIMYMH, NPOLEHTAMH; peniatb TpU
OCHOBHBIE 3a]1a4i Ha JpOOU U MPOLIEHTHI.

— Pemrate 3amaum, coxepxkaiiyue 3aBUCUMOCTH, CBA3BIBAIOLIUE
BEJIMYUHBI: CKOPOCTb, BpEMs, pACCTOSIHUE, LI€HA, KOJMYECTBO,
CTOMMOCTb; MPOMU3BOJUTEIBHOCTh, BpeMs, 00bEMa paloThI,
UCHONIB3YSl  apupMEeTHUeCKHe JEWUCTBUS, OLEHKY, INPUKHUIIKY;
II0JIB30BAThCs €AUHULIAMYA U3MEPEHUS COOTBETCTBYIOIIMX BEJIMYUH.
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— CoctaBiiaTh OYKBEHHBIE BBIP)KEHUS 110 YCIOBUIO 33a4H.

— N3Bnekary nHpOpMaIuio, MpeACTaBICHHYIO B TaOIUIaX, Ha
JIMHEWHOW, cTonbvaTon W KpYroBOM auarpaMmax,
UHTEPIIPETUPOBATh  IPEACTABICHHBIE  JaHHBIC; HCIIOJIB30BAThH
JTaHHbIE TIPU PEILIEHUU 3ajau.

— [IpencraBnsaTe WHPOPMALMIO C  TOMOLIbIO  TaOJMIL,
JIMHEWHOH M CTOJIOYATON JUarpaMM.

Harmsnnas reomerpus

— [IpuBoauTh mpHUMEpPHl OOBEKTOB OKPYXKAIOIIETO MUDA,
uMerIuX (GOopMy HM3YyYEHHBIX TIEOMETPUYECKHX IUIOCKHX U
[IPOCTPAHCTBEHHBIX (QUIYp, MPUMEPHI PaBHBIX U CHUMMETPHYHBIX
dburyp.

— N300pakaTh C MOMOLIbIO LIUPKYJIS, IUHEHKH, TPAHCIIOPTUPA
Ha HEJIMHOBAaHHOM M KJIeT4aToll Oymare H3yuyeHHbIE IUIOCKHE
reomMeTpuueckue (GUrypsl M KOH(QUIYpaluu, CUMMETPUYHbBIE
burypsi.

— [losnb30BaTbcs TeOMETPUYECKUMHU TOHATUSMHU: PABEHCTBO
buryp, cuMMeTpusi; MCIIOJIb30BaTh TEPMHUHOJIOIHIO, CBSI3aHHYIO C
CUMMETpUEN: 0Cb CHMMETPUH, LIEHTP CUMMETPUH.

— HaxomuTh BeIMYMHBI YIJIOB HU3MEPEHHEM C IOMOIIbIO
TPaHCIIOPTUPA, CTPOUTH YIJIBI 3aJlaHHOM BEJIWYMHBI, [10JIb30BATHCS
NP PELICHUH 3a]ad TIpaJyCHOW MEpOH YIJIOB; paclo3HaBaThb Ha
4YepTeKax OCTPBIM, NPAMOU, Pa3BEPHYTHIA U TYIIOMN YIJIBL.

— BbruncnsaTe AMMHY JOMAaHOHM, NEPUMETP MHOTOYI'OJIBHHUKA,
M0JIb30BAThCA EAVHMIIAMU HW3MEPEHUs JUIMHBI, BBIPAXaThb OJIHU
€IMHUILIBI U3MEPEHHUS JUIMHBI Yepe3 IpyTHe.

— Haxomute,  uCHONB3ys  YEpPTEXKHBIE  HMHCTPYMEHTHI,
paccTOsSHUA: MEXAY ABYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, AJIUHY
ITyTH Ha KBAJIPATHOM CETKE.

— Boruncnsate  miomans  GuUryp,  COCTaBJIEHHBIX W3
PSIMOYTOJIbHUKOB, MCIIOJIb30BaTh pa30ueHue Ha MPSMOYTOJIbHUKY,
Ha paBHble GQUIYpBl, JOCTPaUBaHHE O MPSMOYTOJbHUKA;
[I0JIb30BATbCS OCHOBHBIMM E€AMHMIIAMHU HW3MEPEHMs  IUJIOLIA/IH;
BBIpaXKaTh OJHU €IMHUIBI U3MEPEHUS TUIOIIAIU Yepe3 ApyTHe.

— PacrioznaBaTh Ha MOJENAX W H300paKEHUSX NHPaAMULY,
KOHYC, IIMJIMHJP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo,
rpaHb, OCHOBaHHUE, Pa3BEPTKA.
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— N3o0pakath Ha KiIeT4yaToOM Oymare NpsIMOYTOJIbHBIN
napajuieJenumne/.

— Boruncnsate 00bEM  IPSIMOYTOJIBHOTO —HapauleNenuIena,
Ky0a, MOJb30BaThCS OCHOBHBIMHM €IMHUIIAMU HU3MEpEHUs 00bEMa;
BbI

— Pemate HECJIOKHbIC 3a/1auun Ha HAXOXJICHUE
F€OMETPUYECKHUX BEJIMYUH B IPAKTUYECKUX CUTYyaLUsIX.
[IpenMeTrHbie 0Opa3oBaTeNbHBIC PE3yIbTATHl MO YYEOHOMY KypCy
«Anrebpay:

7 xnacc

Umucna v BBIYUCICHUS

— BoinonHaTe, couyeras YCTHbIE M INHCbMEHHBIE MPUEMBI,
apumeTnyecKue AeUCTBUS C PAIIMOHATBHBIMY YUCIIAMHU.

— Haxonuth 3Ha4YeHHS YHUCIOBBIX BBIPAKEHHUM; NPUMEHSITh
pazHooOpa3Hble CIMOCOObl M TPUEMBI BBIYUCICHUS 3HAUYCHUUN
JPOOHBIX BBIPAKCHHIM, COJCPKAIIUX OOBIKHOBEHHBIC W JACCATHYHBIC
pooH.

— [lepexonuths OT OnHOW (HOPMBI 3aMUCH YHUCENI K APYrou
(npeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IpO0B).

— CpaBHHBATh U yIOPSI0UYMUBATH PAIMOHATBHBIC YKCIIA.

— OKpyrisTh yucCIa.

— BBIMOTHATE TPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM,
OIIEHKY 3HAYEHUI YHCIIOBBIX BBIPAXKEHUI. BBINIOIHATH AEHUCTBUS CO
CTENEHSIMU C HATypaJIbHBIMU MTOKa3aTEIISIMHU.

— [IpuMeHATh TpHU3HAKK  JEJIMMOCTH, pPAa3joKEHHEe Ha
MHOXHUTEN HATYPAIbHBIX YHCEIL.

— Pemate mpakTHKO-OpUEHTHPOBAHHBIE 3a7a4M, CBS3aHHBIC C
OTHOILIEHWEM  BEJIMYMH,  HPOMNOPIHUOHAIBHOCTBIO  BEIUYMH,
MPOIICHTaMH; WHTEPIPETUPOBATh PE3yJIbTAaThl PEIICHUS 3a7ad C
y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanueckre BbIpaKeHUs

— Hcnonb3oBath  anreOpanyecKkyrd  TEPMUHOJIOTHIO U
CUMBOJIMKY, TPUMEHATh €€ B TIPOILECCe OCBOCHHUS Y4EOHOTO
Marepuana.
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— HaxonnuTh 3HaueHns1 OYKBEHHBIX BbIPa)KEHUI MPHU 3aJaHHBIX
3HAQYCHUSX [IEPEMEHHBIX.

— BeimonHATe  mpeoOpa3oBaHUs  IEJIOTO  BBIPAKEHHUS B
MHOI'OWIEH IPHUBEIEHUEM IOJOOHBIX CIAaraeéMbIX, PAaCKpPbITUEM
CKOOOK.

— BBINONHATE yMHOXKEHHE OJHOWICHA HAa MHOIOYWIEH U
MHOI'O4JIEHa Ha MHOT'OWIEH, IPUMEHATh (POPMYJIbl KBaJpaTa CyMMbI
Y KBaJpara pa3HOCTH.

— OcylecTBIATh Pa3jIoKEHUE MHOTOYJIEHOB HA MHOXHTEIH C
IIOMOILbIO  BBIHECEHMSI 32 CKOOKHM  OOIIEro  MHOXKHTEJS,
IPYNIUPOBKU CJIaraéMblX, HNPUMEHEHUS (OPMYJl COKpPALIEHHOIO
YMHOXCHHS.

— [TpumensaTh npeoOpa3oBaHUsI MHOIOWIEHOB JUISL pEIIEHUsS
pa3IMYHBIX 3a7a4 M3 MaTEMaTHUKH, CMEXHBIX IPEAMETOB, W3
peaIbHOM NPAKTUKH.

— Hcnonp30BaTh  CBOMCTBA CTENEHEM C  HATypaJbHBIMU
[IOKa3aTesIMU JIJIsl IpeoOpa30BaHusl BbIPAXKEHUH.

YpaBHEHUs U HEPABEHCTBA

— Pemate JuHEHHBIE YypaBHEHUS C OJHOW IEPEMEHHOM,
IIPUMEHSAsT MpaBWIa IepexoJa OT HCXOAHOTO YPaBHEHHs K
paBHOCUIBHOMY eMy. [IpoBepsATb, SABIAETCA M YUCIO KOPHEM
YPaBHEHUS.

— [IpumensTs rpaduyeckue METOIbI IPU PEIIEHUHN JTUHEHHBIX
YPaBHEHUHN U UX CUCTEM.

— [TonGuparh mpuMepsl Map 4YUCel, SBISIOLUXCS PELICHUEM
JIMHEWHOI'0 YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.

— Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTOo
YpaBHEHHUSI C JIBYMsl T[I€PEMEHHBIMHU; TMOJb3YSICh Ipadukom,
[IPUBOJUTH IIPUMEPHI PELLIECHUs YPABHEHUS.

— Pemate cuctembpl IBYX JIMHEHHBIX YPaBHEHHU C JBYMs
MIEPEMEHHBIMH, B TOM UYHCIIe rpaduuecKu.

— CocTaBisATh U pemarh JNHEHHOE YPAaBHEHHE WA CUCTEMY
JIMHEWHBIX YPABHEHUN 110 YCIOBUIO 3a/1a4U, HUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJYYECHHBIN PE3YJIbTAT.
Koopaunats! u rpaduku. @yHkunn

— N300paxkxaTh ~ Ha  KOOPAMHATHOM  HpPSAMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH,
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MHTEPBAJIBL; 3aMHChIBaTh YHCIIOBBIE IPOMEXKYTKU Ha
anreOpanvecKoM sI3bIKE.

— OtmeuaTs B KOOpAMHATHON IUIOCKOCTH TOYKH 110 3aJlaHHBIM
KOOp/AMHATaM; CTPOUTH Trpaduku JUHEHHBIX (QyHKIUH. CTpOoUTH
rpaduk GyHKIHA y = | X |.

— OnuceIBaTh ¢ MOMOIIBIO (GYHKINN M3BECTHBIE 3aBUCUMOCTH
MEX1Yy BEJIWYMHAMHM: CKOpPOCTb, BpPEMs, pacCTOSHUE; LIEHA,
KOJINYECTBO, CTOMMOCTb; IPOM3BOIUTEIBHOCTb, BpeMs, O00BEM
paboTHL.

— HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.
— [TonumaTth rpadudeckuii criocod MpencTaBIeHUs] U aHATN3a
uHpOpMallUY; W3BJIEKaThb M HHTEPIPETUPOBATh MH(MOPMALUIO U3
rpauKoOB peasibHbIX IPOLECCOB U 3aBUCUMOCTEM.

8 Kitacc

Hucna u BBIYUCICHUS

— Hcnonb30Bath HauyaidbHbIE MPEACTABIECHUS O MHOXKECTBE
JNEUCTBUTENBHBIX  YHCEN Ul CPaBHEHMS, OKPYIJIEHHA U
BBIUMCIICHUM; H300pa)xkaTh JEUCTBUTEIbHBIE YHUCIIAa TOYKAMH Ha
KOOpJAMHATHOM NPSMOH.

— [IpuMeHsATH TOHATHE apUPMETUYECKOTO  KBaJpPaTHOIO
KOpHS;  HAaXOAWTh  KBaJpaTHble  KOPHH, HCHOJB3ys  IpHU
HEOOXOJMMOCTH  KaJIbKYJSTOP;  BBINOJHATH  MPeoOpa3oBaHUs
BBIpQXKEHUH, COAEpKALMX  KBaJApaTHbIE KOPHHM, HCIOJb3YS
CBOMCTBA KOpHEMN.

— Hcnonb3oBarek 3amucu  OOJBIIMX M MalbIX YHCENI C
MTOMOMIBIO AECSITUYHBIX Apo0el u creneHel uncia 10.
Anrebpanyeckue BbIpaXKeHUs

— [IpuMeHITh TOHATHE CTENEHW C LEIbIM I10Ka3aTeseM,
BBINOJIHATE IPe00pa30BaHusl BBIPAKEHUH, COEPIKAIINX CTEIEHH C
L[EJIBIM TIOKa3aTeJIeM.

— BoimonusaTe TOKJIECTBEHHbBIE peoOpa3oBaHUs
palMoHaIbHBIX BBIPAXKEHWH HA OCHOBE MpABUJ JEHCTBUN Haj
MHOTOYJIEHAMH U alre0pandecKuMu JApoOsMHU.

— PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

— [IpumensaTs npeoOpa3oBaHUsl BBIPAKEHUN JUIS  pELICHHS
pa3sIMuYHBIX 3aJad M3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHOM MPAKTUKHU.
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VYpaBHEHUs U HEPABEHCTBA

— Pewrate nuHelHbIe, KBapaTHbIC YPABHEHUS U

palOHaIbHbIE YPAaBHEHUS, CBOJALIMECS K HUM, CUCTEMBI ABYX

YPAaBHEHUN C ABYMs [IEPEMEHHBIMH.

— [IpoBOAMTH MPOCTENIINE UCCIIENOBAHUS YPABHEHUN U

CHCTEM YPAaBHEHUI, B TOM YHCIIE C IPUMEHEHUEM IpahuuecKux

IIpe/icTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMA

YPaBHEHUH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauths OT ciaOBEeCHOW (GOPMYJIHMPOBKM 3ahauM K eé

aredpanvyeckoi MOJENIN C IOMOUIbIO COCTaBJIEHUS YpaBHEHUS WU

CUCTEMBl YPaBHEHMI, HWHTEPIPETHUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33aJ]a4M I10JyYEHHBIN pe3yJIbTar.

— [IpuMeHATH  CBOMCTBA  YHMCIIOBBIX  HEPABEHCTB  JUIA

CPaBHEHHUs, OLIEHKM; pellaTh JMHEHHBIE HEPABEHCTBA C OJHOU

MEPEMEHHON M MX CHCTEMBI; J1aBaTh IpaUYecKyr0 HILTIOCTPALIUIO

MHO’KECTBA PELIEHUI HEPABEHCTBA, CHCTEMbl HEPAaBEHCTB.

OyHKIUU

— [loHnMaTh W WCHOJB30BATh (YHKIMOHAIBHBIC TOHATHA U

A3bIK  (TEPMMHBI, CHMBOJIMYECKME OOO3HAYECHMs); OIPEIEIATh

3HaueHue (PYHKIIMU 110 3HAUEHUIO apTyMEHTa; ONPEeNATh CBONCTBA

¢byHKIMU 0 €€ rpaduKy.

— Ctpouts rpaduku 31eMEeHTapHbIX GYHKLIUN BUIA

yzg y=x2,\y=xy= X,y =|X |; onuceBath CBOiicTBa

YuCIOBOM (DYHKIHMH 1O €€ TpaduKy.

9 kiacc

Yucna v BBIYUCICHUS

— CpaBHUBaTh M  yHOOPSAOYMBATH  pallMOHAIbHBIE U

HMPPALMOHAIIBHBIE YHCIIA.

— BoinonuaTe apudMeTnueckue AeWCTBUS C PAlMOHAIBHBIMU

4HUCJIaMH, COYE€Tas YCTHBbIE U NHCbMEHHbBIE MPHUEMBI, BBIIOJIHATH

BBIYMCIICHHS C UPPAMOHAIBHBIMH YU CIIaAMH.

— Haxonute 3HaueHUs CTENEHEH C LENBbIMU IMOKA3aTeNsIMU U

KOPHEMW; BBIYMCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKECHHM.

— OKpyIJIsITh 1€HCTBUTENBHBIE YKCIA, BBIIOJIHATH MPUKUAKY

pe3yibTaTa BEIYACIECHUN, OLICHKY YHACIOBBIX BBIPAXKEHUH.

YpaBHEHHUs U HEPABEHCTBA

— Pemarp sMHeliHble M KBaJpaTHbIE YpaBHEHMsI, YpaBHEHMUS,
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CBOIAIIMECS K HUM, MPOCTEUIINE JIpOOHO-paIllMOHATBLHBIC
YpaBHEHUS.

— Pemate cuctemMbl ABYX JIMHEHMHBIX YpaBHEHUH C JBYMS
MEPEMEHHBIMU U CHUCTEMBI JABYX YpPaBHEHHM, B KOTOPBIX OJHO
YpaBHEHUE HE SIBJIACTCS JTUHEHUHBIM.

— Pemarp TekcTOBBIE 33Jauu airedpanyeckKuM CrocoOOM C
MOMOIIIbIO COCTABJICHUS] YPAaBHEHUS WJIM CUCTEMBI JIBYX YpaBHEHUM
C IByMsI IEPEMEHHBIMH.

— [IpoBoauTh mpoOCTEHIIME HWCCACIOBAHUS YpAaBHEHUN U
CUCTeM YpaBHECHUU, B TOM YHCIE C MPUMEHEHHEM TpaduuecKux
MpeJicTaBiIeHU (yCTaHABIUBATh, UMEET JIM YpaBHEHHE UM CHCTEMa
yYpaBHEHUU PEIICHHUS, €CJIU UMEET, TO CKOJIBKO, U TIP.).

— Pemiate nuHeliHble HEpABEHCTBA, KBApaTHbIE HEPABEHCTBA,
n300pakaTh  pEIICHHEe HEPaBeHCTB HA YHMCIOBOW  MPSIMOM,
3aMUChIBATh PEIICHUE C TTOMOIIBIO CUMBOJIOB.

— Pemate cucTEMBI  JIMHEHWHBIX HEPABEHCTB, CHUCTEMBI
HEPaBEHCTB, BKIIOYAIONINE KBaJpPAaTHOE HEPABEHCTBO; M300pakaTh
pelieHrue CUCTEMbl HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aIMChIBATh
pelieHne ¢ MOMOUIbI0 CUMBOJIOB.

— Hcnonbs3oBaTh HEpaBeHCTBA MpPH PEUIEHUU PA3TUUYHBIX
3ajad.

OyHKIMU

— Pacno3naBate (yHKIMM H3y4eHHBIX BHIOB. [lokasbiBaTh
CXEMaTHUYEeCKH PACIOJOKEHHE Ha KOOPJAMHATHOW TUIOCKOCTH
rpauKoB

¢byukuii Buga: y =kx,y=kx +b,y 21;(

,y=ax2+bx+c
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_ 3 _ .
y = %X,y = Vx , y = |x | B 3aBUCUMOCTH OT 3HAYCHH

KO2(DPUITMEHTOB; OMMCHIBATH CBOMCTBA () YHKIIUA.

Ctpouthb 1 n300paxarb cCXeMaTHYeCKH rpaduKu KBaIpaTHUHBIX

— (GyHKINH, OMUCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIMNA 11O
ux rpadukam.

— Pacnio3HaBath KBajpaTHuHy0 (yHKIMIO 10 (opmyie,
MPUBOAUTE IPUMEPHI KBAIPATUYHBIX (YHKIUN U3 pealbHOH JKU3HH,
(bu3uKu, reoMeTpuu.

Apudmerndeckas 1 reOMETpUIECcKast IPOrpeccuu

— Pacnio3naBath  apu(MeTHUECKYyI0 ¥  T'€OMETPHYECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOcO0aX 3aaHMs.

— BbINONHATE BBIMMCIEHHS € MCIOJIb30BaHUEM (HOpMYI n-ro
yjieHa apu(MeTHUecKo W reoMeTpudecKod Mporpeccuil, CyMMBI
IIEPBBIX N YICHOB.

— N300pakaTh WIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha
KOOPAMHATHOM IJIOCKOCTH.

— Pemiate 3a1aun, CBA3aHHBIE C YMCIOBBIMU
[IOCJIEZI0BATEIBHOCTSAMH, B TOM YHCIIE 337a4l U3 PEAIbHOM KU3HU
(c UCTIOIBb30BaHUEM KATIBKYIATOPA, HUPPOBBIX TEXHOJIOTHUI).
[IpenmeTrHble OoOpa3oBaTeNbHbIE PE3YyJIbTaThl MO Y4eOHOMY Kypcy
«"eomerpusn:

7 Kj1acc

— PacrioznaBaTth  M3yueHHBIE TE€OMETpUYECKHE  (QUIYpHI,
ONpeNesIATh ~ MX  B3aMMHOE  PACIOJIOKEHHE,  HM300paxarb
reOMEeTpUYECKUe (QUIYpbl; BBIIOJHATH YEPTEXKH [0 YCIOBHUIO
3amaud. M3MepsaTh JMHEHWHBIE W YITIOBBIE BEJIWUYMHBL. Pemiats
3aJ1a4M Ha BbIUMCJIEHHUE JUIMH OTPE3KOB U BEJTUYHH YTJIOB.

— Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH
NPEIMETOB B pEalbHOW JKU3HHU, Pa3MEpOB IMPHUPOTHBIX OOBEKTOB.
Pa3znuyats pazmepsl STUX 00BEKTOB MO MOPSAAKY BETUUHHBI.

— CTpouth 4epTeKU K TE€OMETPUUECKUM 3a/1adaM.

— [Tonb30BaTbcs MpU3HAKaMU PABEHCTBA TPEYrOJbHUKOB,
UCMOJNb30BaTh  TNPHU3HAKM U CBOHCTBA  PaBHOOEIPEHHBIX
TPEYroJIbHUKOB IPU PELICHUH 3a/1a4.

— [IpoBoANTH JIOTMYECKUE PACCYKIEHHUS C HCIOIb30BAaHUEM
TrEOMETPUUECKUX TEOPEM.

— Ilonb30BaTbcs MpU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX
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TPEYroJIbHUKOB, CBOMCTBOM MEJUAaHBI, IIPOBEIEHHON K TMIIOTCHY3€E
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PEHIEHUU TE€OMETPUYECKUX
3a/1a4.

— OnpenensaTh napajieNbHOCTh NPSIMBIX C ITOMOIIBIO YIJIOB,
KOTOpbIe 00pa3yeT ¢ HUMH cekyias. OnpeaensTe napamuieIbHOCTh
IPSAMBIX C TOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU
MPSAMOM 10 TOYEK JIPYTrOr MPSMOi.

— Pemate 3amaun Ha kieT4aToi Oymare.

— [IpoBOIUTH BBIYMCIEHUS U HAXOJUTh YHUCIOBBIE U
OyKBEHHBIC 3HAYCHHs YIJIOB B TEOMETPHUYECKHX 3a7adax cC
HCII0JIb30BAaHUEM CYMMBI yIJI0B TPEYrOJIbHUKOB u
MHOTOYI'OJIbHUKOB, ~ CBOICTB  yIJIOB,  OOpa3OBaHHBIX  IIpuU
MEPECEeYCHUM JIBYX IMapaulelIbHbIX IMpsAMBIX Ccekyuled. Pemars
IIPAKTHUYECKUE 3a7]a4¥ HA HAXO0KJICHHUE YIJIOB.

— Biragetes nOHATHEM IeOMETPUYECKOr0 MECTa TOYEK. YMETh
OTIpEeENATh OMCCEKTPHUCY yrila U CEPEAMHHBIN MEPHEeHIUKYIIp K
OTpE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

— @opMyJIMPOBATH OIIPEACIICHHS] OKPYKHOCTH U KPYyra, XOpbl
U JuaMeTpa OKpPYXKHOCTH, IOJb30BATHCS MX CBOWCTBAMH. YMETh
MIPUMEHSITh 3TU CBOWCTBA IIPU PEILICHUU 3ajau.

— Bragete TOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHHKA
OKPY>KHOCTH, YMETh HaXoaAuTh €€ 1eHTp. [lonp3oBaTbes GakTamu o
TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHUKA IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIE MEPHNEHAMKYIAPHI K
CTOpOHAM TPEYTrOJIbHHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

— Bragete  moHsATHMEM — KacaTeNbHOM K = OKPY’KHOCTH,
II0JIB30BATbCA TEOPEMOM O MNEPIEHIUKYJISIPHOCTH KacaTeabHOW U
paauyca, IpOBEAEHHOIO K TOUYKE KaCaHHUs.

— [Tonw3oBarbcs MPOCTEUIINMHU reOMEeTPUYECKUMU
HEpaBEHCTBAMMU, TOHUMATh UX MPAKTUYECKHUI CMBICIL.

— [IpoBOIUTE OCHOBHBIE TI'€OMETPUYECKHE ITOCTPOEHHUS C
MTOMOUIBIO HUPKYJIS U JIUHEHKH.

8 kiacc

— Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOIBHUKOB, WX
JJIEMEHTHI, IOJIb30BATbCS HX  CBOWCTBAMHU IIPU  pELICHUU
r€OMETPUYECKHX 3a/1a4.

— [IpumeHsATh  CBOMCTBA TOYKM  TIE€PECEUYEHUs]  MeAuaH
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TpEYrojbHUKa (LIEHTpa Macc) B pELICHUH 3a/1a4.

— Biagers mnoHsATHEM CpegHEH JIMHUM TPEYrOJbHUKA U
Tpaneuuu, NPUMEHSTh UX CBOWCTBA IIPU PEIIEHUH F€OMETPUUYECKUX
3amad. Ilomb3oBatbes Teopemon Paneca u TEOpeMOM O
MPONOPLUMOHAIBHBIX OTPE3Kax, HPUMEHATh HX JUIS PELICHUS
IIPaKTUYECKUX 3aj1au.

— [IpuMeHsTh PU3HAKU [10100USI TPEYTOJIbHUKOB B PELIEHUU
F€OMETPUYECKHX 3a/1a4.

— [Tons3oBatbest  Teopemoit  Iludaropa s pemieHus
reOMETPUUYECKUX u IIPaKTUYECKUX 3aj1ad. Crpouts
MaTeMaTUYeCKYI0 MOJEJIb B MPaKTUYECKUX 3a/ayax,
CaMOCTOSITEJIHO JIeJIaTh 4YepTEX U HaXOAUTh COOTBETCTBYIOLIHE
JUTVHBI.

— BrageTe NOHATHAMU CHHYCA, KOCUHYCAa U TAHT€HCA OCTPOTO
yria NOpsAMOYrojIbHOTO TpeyrosibHUKa. [lonb3oBaTbest 3TUMHU
MOHATUSAMM JIJISl PELLICHUs MPAKTUYECKUX 3a/1a4.

— Boeraucisats (pa3nuUHBIMU crioco6amu) IJI0IIATH
TPEYroJbHUKA U IJIOLIAAN MHOTOYTOJIbHBIX (PUryp (MONb3YACh, I1E
HE00X0IMMO, KaJbKyIaTOpoM). [IpuMeHATh moJlydeHHbIE YMEHUS B
MPaKTUYECKHX 3ajjauax.

— Bnagerp MOHATHSMM BIMCAHHOTO M LEHTPAJIBHOIO YrJja,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, yraax Mexay
XopAaMH (CeKyLIMMH) U YIJle MEeXIy KacaTelbHOW M XOpAOW mpu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

— Bnagerp NOHATHEM  ONMCAaHHOTO  YETHIPEXYTOJIBHUKA,
MPUMEHSTh CBOMCTBA ONHUCAHHOTO  YETHIPEXYrOJbHUKA TpU
pELIeHNN 3aau.

— IIpuMeHsTh MOJydeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJENIHN IS 3a/1a4 PEAIbHOM KU3HU U IPOBOJIUTH
COOTBETCTBYIOIIME BBIUMUCICHHUS C TPUMEHEHHEM TMOJ00us U
TPUTOHOMETPHH (TIONIB3YSACH, I71€ HEOOX0IUMO, KAIBKYISATOPOM).

9 knacc

— 3HaTh TPUTOHOMETpUYECKHE (DPYHKIMH OCTPBIX YIJIOB,
HaXOJUTh C UX MOMOULIBI PA3JINYHBIE AIEMEHTHI IPSIMOYTOJIBHOTO
TpEYrojbHUKa («pElIEHUE TMPSMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxonute (C moOMOUIbIO KaNbKyJIsATOpa) MAMUHBI M YIJIBI  JIJIS
HeTaOJUYHbBIX 3HAYCHUI.
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— [Tonp3oBatbes  (opMynamMu INPHUBEIEHHS U OCHOBHBIM
TPUTOHOMETPHUYECKUM TOKIECCTBOM IS HAXO0XKJICHUSI COOTHOIICHUH
MEX/y TPUTOHOMETPUYECKMMHU BEJINYMHAMH.

— Hcnonb30BaTe TEOpEMbl CHHYCOB U KOCHHYCOB  JUIS
HAXO0XJECHUSA PA3JIMYHBIX 3JIEMEHTOB TPEYrojJbHUKA («pElIeHHE
TPEYTrOJIbHUKOBY), MPUMEHATh UX IPU PELICHUH T€OMETPUYECKUX
3ajad.

— Bnagers MOHATUSIMU npeodpa3oBaHus noao0us,
COOTBETCTBEHHBIX JIEMEHTOB NOJ00HbIX ¢uryp. Ilomp3zoBarbes
CBOWCTBaAMM MOJOOUS TPOU3BOJBHBIX (UTYpP, YMETh BBIUYHCIATH
JUTMHBI U HAXOJUTb YIIIbl Y TOAO0HBIX (puryp. [IpuMeHsaTs cBOMCTBa
nofo0usl B MPAKTHUYECKUX 337adax. YMETh NPHBOIAUTH HPUMEPHI
0JIOOHBIX (PUTYP B OKPY’KaIOLIEM MHUDE.

— [Tonp30BaTbes TEOpEMaMH O MPOU3BEICHUN OTPE3KOB XOP/,
O IIPOM3BEACHUU OTPE3KOB CEKYLIMX, O KBaApaTe KacaTeIbHOM.

— [Tosnp30BaTbcs BEKTOpaMu, MIOHUMATh UX T€OMETPUUECKHUM 1
¢bu3nyeckuil CMbICI, IPUMEHATh UX B PELICHUU F€OMETPUYECKUX U
¢usnveckux 3amad.  [IpUMEHATH  CKalsipHOE  IPOU3BEICHHE
BEKTOPOB ISl HAXO0XKJICHUS JUIUH U YTJIOB.

— Ilonp30BaTbcd  METONOM  KOOpPAMHAT Ha  IJIOCKOCTH,
NPUMEHSTh €ro B PEUICHHH TEeOMETPUYECKHX M MPAKTUYECKUX
3azad.

— Brnaners NOHATHSMU IPAaBUIBHOIO MHOTOYTOJIbHUKA, JTTMHBI
OKPY>KHOCTH, JUIMHBI JYId OKPYXKHOCTU M PaJMaHHON Mepbl yria,
YMETh BBIUMCIATH IUIOWaAb Kpyra M ero uacrteil. IlpumeHsarTs
MOJIyYE€HHBIE YMEHMSI B PAKTUYECKUX 3a/1adax.

— Haxomute ocu (MM LEHTpBI) CUMMETpUd  Quryp,
MPUMEHSTH TBHKEHUS TNIOCKOCTH B IPOCTEHIIINX CITyJasiX.
[TpuMeHSTH MoJTy4yeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTH
MaTeMaTHYeCcKUe MOJIEH JUIs 3aa4 pealbHON KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BHIUMCIIEHUS C TPUMEHEHHEM MOJI00Hs U
TPUTOHOMETPUYECKHUX (YHKIIHH (ITOJIB3YyACh, TJIe HEOOX0IUMO,
KaJIbKYJIATOPOM)

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTD U
CTAaTUCTHUKA)
7 Kiacc
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— Uutath wHGOpMAIMIO, TPEACTABICHHYIO B TaOiauIax, Ha
auarpamMmax; TIpeACTaBIsATh JaHHbIE B BUAE TaOJHI], CTPOUTH
auarpaMMbl  (CTOJIOMKOBBIE — (CTOJIOYAThIE) W KPYroOBbIE) IO
MAaCcCUBaM 3HAYECHUHU.

— OnuceiBaTh W HHTEPIPETUPOBATH peajbHBbIC YHCIOBBIE
NaHHbIE, PECTABICHHBIEC B TA0IMIIAX, HA AUarpaMMax, rpapukax.
— Hcnonb30Bath /Uit OMUCAHUS JaHHBIX CTATUCTHYECKHE
XapaKTePUCTHKU: CpeHee apuhMeTHIecKoe, MeIHaHa,
HauOoJIbIlIee U HAaMEHbIIee 3HAUCHUS, pa3Max.

— HNmeTts nipeacTaBiieHue 0O CiydyalHOW U3MEHYMBOCTH HA
npuMepax 1eH, GU3NIECKUX BEITNINH, aHTPOITOMETPHICCKHIX
TAHHBIX; UMETh MIPEJICTABJICHUE O CTATUCTUYECKON YCTONYUBOCTH.

8 kiacc

— N3Bnekatp u 1peoOpa3oBHIBATH UH(OPMAIIHIO,
MPEJCTaBJICHHYI0O B BUJE Ta0uui, JAuarpamMM, TrpauKoB;
MIPEJICTABIIATH IaHHBIC B BHJIC TAOJUII, TUarpamMmm, rpaguKoB.

— OnuceiBaTh  J@aHHBIE C  IOMOIIBIO  CTATUCTHYCCKHUX
MoKasaresiei: CpeJHHX 3HAYeHUH M Mep pacceuBaHus (pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIIOHEHHUE).

— HaxomuTh YacTOTHI YHCIOBBIX 3HAYEHWH W  YaCTOTHI
COOBITHIA, B TOM YHCIIE TIO pe3yIbTaTaM U3MEPEHUN U HAOIIOCHUIA.
— HaxomuTh BepoOSTHOCTH CIydalHBIX COOBITHI B OIBITaX,
3HAst BEPOSTHOCTH JIEMEHTAPHBIX COOBITHH, B TOM YHCIIC B OITBITaX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

— Hcnonb3oBarh rpaduyeckue MOJENU: JIEPEBO CIy4alHOTO
SKCIIEPUMEHTA, AUarpaMMbl Diliepa, YucioBas mpsmasi.

— OnepupoBaTh MOHATHSIMH: MHOXECTBO, TOIMHOMXKECTBO;
BBITIOJTHATL ~ ONEPAllMd  HAJl  MHOXECTBAMH:  OOBEIUHEHHE,
nepeceyeHue, OMOTHEHHUE, IEPEUUCISITh DIEMEHTHl MHOKECTB;
MIPUMEHSITh CBOMCTBA MHOYKECTB.

— Hcnonw3oBarhk rpadguyeckoe MpeAcTaBICHUE MHOXKECTB W
CBSI3€H MEXIy HUMU JIJIsl OTIMCAHUS TPOIECCOB U SBICHUH, B TOM
quclie TPHU PEIICHUW 3aJad M3 JAPYTUX YYCOHBIX NPEIMETOB W
KYpCOB.

9 kmacc

— N3Bnekatp u peoOpa3oBbIBATh uH(pOpMaIHnIo,
MPEJICTABICHHYI0O B pa3UYHBIX MCTOYHUKAX B BUAE TaOIHII,
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auarpammM, rpaduKoB; MpenCcTaBiIsATh JaHHBIE B BHJE TaOMHII,
JTUarpaMm, rpauKoB.

— Pemate 3aaun opraHM30BaHHBIM 11€PeOOPOM BapUAHTOB, a
TaKXe C UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

— Hcnonp30BaTh  omnucaTeNbHbIE — XapAKTEPUCTUKU  JUIS
MacCHBOB 4YMCJIOBBIX IAHHBIX, B TOM YHUCIIE CPEIAHHME 3HAYCHUS U
MepBbl paCCEUBAHMUSL.

— HaxoauTe 4acTOThl 3HAaYEHUH W YaCTOTHI COOBITHS, B TOM
4uClie TOJb3YSACh pE3yJIbTaTaMu IMPOBEACHHBIX H3MEPEHUN H
HaOII0ACHUH.

— HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITHI B M3y4EHHBIX
ONbITaX, B TOM 4YHCI€ B ONBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAapPHBIMU COOBITHSIMH, B CEPHSIX MCIBITAHUNA /10 HEPBOIO
ycliexa, B Cepusix UCIbITaHui bepHyiuim.

— HNmerp mpexncraBiceHWEe O CIy4allHOM BEIMYMHE U O
pacrpeeeHu BEPOSITHOCTEM.

— WNwmety npezncraBieHue O 3aKOHE OOJBIIMX YHCENT KaK O
IIPOSIBJICHUM 3aKOHOMEPHOCTU B CIydalHOM H3MEHYUBOCTH U O
poH 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE M OOIIECTBE.

34



TEMATHUYECKOE INTAHMPOBAHUE YYEGHOI'O KYPCA

«MATEMATUKA»
5 Kiacc
DNEeKTPOHHBIE
Hazpanue pa3zzgena kypca Komuecrso (mpposere)
4acoB o0pa3oBaTenbHbIC
pecypchl
HatypanbHble uncna. 43
JlelicTBUA ¢ HATypaJbHBIMU
YHCIaMH
Harnsanas reomerpusi. 12
JIvHMM Ha IIOCKOCTH
OOBIKHOBEHHBIE IPOOH 48
Harnsanas reomerpusi. 10
MHOroyrojabHUKH
JlecsaTnunbie 1podu 38
Harnsignas reomerpusi. 9
Tena u ¢puryps! B
IPOCTPAHCTB
[ToBTOpenue u 060061IeHNE 10
6 kiacc
HaszBanue pasznena kypca DJEeKTPOHHBIE
KomnuectBo (mudpoBsie)
4acoB o0pa3oBaTeNbHbIe
pecypcsl
HatypanbHble uncia 30
Harnsgaas reomeTpusi. 7
[ [psiMbIe Ha MIIOCKOCTH
JlpoOu 32
Harnsiiaas reoMeTpusi. 6
CummeTpust
BripakeHus: ¢ OykBaMu 6
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Harnsgnas reomerpus.
Durypsl
Ha IIOCKOCTH

14

CUCTCMAaTHU3al Ui

TTonoKHUTEIbHBIE U 40
OTpHUIATEIIbHBIC YUCIIa
[TpencraBieHHE JTaHHBIX 6
Harnsiinas reomMeTpusi. 9
DUrypbl B MpOCTPAHCTBE
[ToBTOpeHUE, 0000IICHNE, 20

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

«AJITEBPAY
7 Knacc
ONEKTPOHHBIE
Haspanne paszena KomunyectBo (mudpoBsbIe)
4acoB o0Opa3oBaTebHbIE
pecypcsl
Uucna v BEIYUCIICHUS. 25
PannonaneHble yncna
Anrebpanueckue 27
BBIPAKCHHUS
VYpaBHeHus u 20
HEpaBEHCTBA
Koopaunartsl u 24
rpaduxu. DyHKIUU
[ToBTOpEHUE M 6
000011IEHNE
8 KJacc
HazBanue paznena kypca DIIeKTPOHHBIE
KonuuectBo (mdpoBbIe)
4acoB oOpasoBaTenbHbIC
pecypchl
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Yucna v BBIYUCICHUS.
KBanparHsie KOpHU

15

YUucna v BIYUCICHUS.
CTerneHn C LeIbIM
[oxKasarejieM

Anrebpanyeckue
BEIPAKCHUS.
KBanparHslii TpEXUIEH

AnreOpanyeckue
BEIPAKCHUS.
Anrebpanueckas 1poOb

15

YpaBHEHUS U
HEPaBEHCTBA.
KBagparHble ypaBHEHUs

15

'YpaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
YpaBHEHU I

13

YpaBHeHUA U
HEPABCHCTBA.
HepaseHnctBa

12

DyHKIWH.
(OCHOBHBIE TTIOHSITHSA

DyHKIUN.
YucnoBele GyHKINN

[loBTOpeHue u
0000111eH1Ee

8 «kiacc

Ha3zBanwue pa3zzaena
Kypca

KonnuectBo
4acoB

DNEeKTPOHHBIE
(uncpoBsie)
o0Opa3oBaTebHbIC

pecypcsl

Ywncita ¥ BEIYUCICHUS.
JlelicTBUTEIIbHBIC YHCIIA

9
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YpaBHeHus u
HEpaBEHCTBA.
VYpaBHeHuUs ¢ 0JJHOM
IIEPEMEHHON

14

YpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

14

YpaBHeHus
U HEpaBEHCTBA.
Hepasencts

16

DyHKIMU

16

YuciioBrle
IOCJIEI0BATEIILHOCTH

15

[ToBTOpEHue,
00001IeHNE,
cucTreMaru3anus
3HAHUI

18

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

«"EOMETPUS»
7 Kiacc
DIIEeKTPOHHBIE
KonunuecTBo (dpoBeIe)
Ha3zpanue pa3zaena kypca
4acoB o0Opa3oBaTebHbIE
pecypcesl
[Ipocreiimme 14
reoMeTpuuecKue GUrypsl
U UX CBOMCTBA.
N3mepenune
reOMETPHUECKUX
BEJIMYHMH
TpeyronbHukH 22
[TapannensHble npsMbIe, 14

CyMMa YIJIOB
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TPEYTOJIbHUK

OKpy>KHOCTb U KpYT.
['eomeTpuueckue
IIOCTPOEHHUS

14

[ToBTOpEHME,
00001IeHIEe 3HAHMIA

8xacc

Haszsanue paznena kypca

KonnuectBo
4acoB

ONEeKTPOHHBIE
(mudpoBsbIC)
o0Opa3oBaTeNbHbIC

PECYPCHI

HeThIpEXYroJbHUKN

12

Teopema Daneca u
Teopema o
[TPOTIOPIIMOHATIEHBIX
0Tpe3Kax, MoJ00HbIe
TPEYTOJIILHUKA

15

IImomans. Haxoxxnenue
[UI0IIA e
TPEYroJIbHUKOB

1 MHOTOYTOJIBHBIX (DUTYD.
[1nomany mogo0HbBIX

puryp

14

Teopema [Tudaropa u
Havala TPUTOHOMETPUHN

10

YTJ1bI B OKPY>KHOCTH.
BrircanHbie U ONTMCaHHbBIC
YETHIPEXYTOJIbHUKHU.
KacatenbHbIe K
okpy>kHOCTH. Kacanue
OKPYKHOCTEMN

13
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[loBTOpEeHME, 0000IIEHNE 4
3HAHWUU

9 knacc

HasBanue pazneina ONEeKTPOHHBIE
Kypca Komuyectro (mudpoBsIe)
9acoB o0Opa3oBaTeNbHbIC

PECYPCHhI

Tpuronomerpusi. 16
Teopembl KOCHHYCOB U
CHHYCOB.

Pemienue
TPEYrOJIbHUKOB

[IpeobpazoBaHue 10
MO00MsI.
MeTpuueckne
COOTHOIIICHUS B
OKPYKHOCTHU

BexTops! 12

JleKapTOBEI 9
[KOOPIMHATHI Ha
MUIOCKOCTH

[TpaBuIHHBIE 8
MHOTOYT'OJIbHUKH.
JlnMHa OKPY>KHOCTH U
rioniaab Kpyra.
Beraucnenue
rIomanei

JIBYMOKCHHUS TITIOCKOCTH 6
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[ToBTOpEHME,
000011IeHNE,
CHUCTeMaTH3alus
BHAHUI

TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

7 Knacce
HazBanue paznena DNEeKTPOHHBIE
Kypca KomnyectBo (mdpoBbIe)
4acoB o0Opa3oBaTeNbHbIC
pecypchl

[IpencraBieHue 7
ITAaHHBIX
OmnwucarenbHas 8
CTaTHCTUKA
Ciyuaiinas 6
M3MECHYNBOCTD
BBeneHue B TEOpHIO 4
rpagos
BepositHOCTB 1 4
HacToTa CIy4aiHOTro
COOBITHS
O06o001eHre, KOHTPOJIb 5

7 KJacc

HasBanwme pa3nena kypca DNeKTPOHHbIE
KonungectBo (uudpoBsbie)
4acoB o0Opa3oBaTenbHbIC
pecypch

[ToBTOpenue Kypca 7
KJacca

4

4




OnucareibHas CTaTUCTHKA.
PaccenBanne JaHHBIX

MHuo>xecTBa 4
BeposTHOCTH Cy4aiftHOTO 6
COOBITUSA
BBeneHue B T€OpUIO 4
rpadoB
Cny4aitHbIe COOBITHS
O6001IEeHNEe, KOHTPOJIb 4

KJ1ace

Haspanwue pa3nena kypca DJIEKTPOHHBIE

KonuyectBo (mdpoBkIc)
4acoB o0Opa3oBaTenbHbIC
pecypcsl

[ToBTOpeHMEe Kypca 8 4
Kacca
(D71eMEHTBl KOMOMHATOPUKH 4
['eomeTpuyeckas 4
BEPOSTHOCTH
Mcnbitanus beprymm 6
CrnyyaitHasi BeTUIMHA 6
O6001IeHNEe, KOHTPOJIH 10
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